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l. IHOACHUTEJIBHAS 3AIINCKA

[Tporpamma o ¢u3uke 6a30BOTO YpPOBHS HA YPOBHE CpeHET0 0011eTo 00pazoBanus pazpaboTaHa
Ha OCHOBE IOJIOKEHWH M TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3zoBaTeIbHOM
nporpammel, mpencraBieHabix B @I'OC COO, a takke ¢ yu€roMm (enepanpHOil paboueit
IporpaMMbl BOCIMTAaHUS M KOHLENUUH IpernojaBaHus ydeOHoro mnpeamera «®dusuka» B
oOpa3oBaTeNnbHBIX oOpraHusanusx Poccuiickoit  @enepanuy, peaqu3ylolUX OCHOBHBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Copnepxanue mporpamMMbl 1o (u3MKe HamnpaBieHO Ha (POPMHUPOBAaHUE €CTECTBEHHO-HAyYHOH
KapTuHbl Mupa obyvaromuxcs 10—11 kmaccoB npu o0ydeHun ux usuke Ha 6a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-IIESATENILHOCTHOrO Tmoxaxoxa. IIporpamma 1o ¢u3MKE COOTBETCTBYET
tpeboBanusM PI'OC COO K miIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMETHbIM
pe3yabTataM OOy4YeHHs, a TAaKKe YYUTHIBACT HEOOXOIMMOCTh peau3allid MEXKIPEIMETHBIX
cBsizel (DM3UKU C €CTEeCTBEHHO-HAy4YHbIMM YYEOHBIMHM IpeaMeTaMu. B Hell ompenensrorcs
OCHOBHBIC LIeJIM M3y4eHUs (U3UKU Ha YPOBHE CPEJHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3ysbTaThl OCBOCHUS Kypca (PU3UKU: TMUHOCTHBIE, METalpeIMeTHbIE, IPeMETHbIE (Ha 6a30BOM
YPOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

J IUIAaHUPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (pu3MKu Ha 0a30BOM YPOBHE, B TOM 4YMCIIE
IpeMETHBIE PE3YJIbTaThl M0 T0/1aM 00YUYEHHUS;

o cojiepkaHue yueoHoro npeaMera «DPu3nkay 1o rogaM o0ydeHus.

®dusnka Kak Hayka o HauOosiee OOIIMX 3aKOHAaX IMPHPOJIBI, BBICTYNAs B KayecTBE Y4eOHOIO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUH 00 OKpy’KarolleM MUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH, N3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
IpUMEHEHNE PU3NUYECKUX 3HAHUI ONpeIeNisieT XapaKkTep U pa3BUTHE Pa3HOOOPA3HbBIX TEXHOJIOTUI
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYYEHHS HOBBIX MAaTEpUajOB C
3aJJaHHBIMH CBOWCTBaMHM U Ipyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIAJ B ((OPMUpPOBaHHE
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa o0ydarommuxcs, B (OpMHUpPOBaHHE YMEHUH NPUMEHSTh
HAYYHbII METOJ] TO3HAHUS ITPH BHIMOJHEHUH UMHU Y4€OHBIX HCCIICIOBAHUI.

B ocHoBY Kypca (u3MKHM Ui ypOBHS CpeAHEro oOIero oOpa3oBaHMs MOJOXKEH s HeH,
KOTOpPbIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOEHHUS.

Hoesa yenocmnocmu. B cOOTBETCTBUU C HEH KypC SBISETCS JOTMYECKH 3aBEPILIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOU (PU3UKH.

Hoes eenepanuzayuu. B cCOOTBETCTBUU C HEW Marepual Kypca (U3MKH OOBEAMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (OpPMHpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mNpennojiaraeT HUCHOJIb30BaHUE T'yMaHUTAPHOTO
noTeHImana (U3NIecKoi HayKH, OCMBICTICHHUE CBSI3U Pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M SKOJIOTHYECKUMU MPOOIEMaMH.

Hoes npuxnaonou nanpaenennocmu. Kypc (pu3Mku mnpeanosnaraeT 3HaKOMCTBO C IIHPOKHM
KPYIOM TEXHUUYECKUX U TEXHOJIOTHYECKUX NMPHIIOKEHUH N3y4EHHBIX TEOPUH U 3aKOHOB.



Hoes  sxonoeusayuu  peanusyercss IOCPEACTBOM  BBEIEHHS JJEMEHTOB  COJEpKaHMs,
MNOCBAUIEHHBIX 3KOJIOTMYECKUM Tpo0IeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYX IeHUs MPoOIeM palliOHAIBHOTO MPUPOJIOTIOIBE30BAHUS U
HKOJIOTHUECKO Oe30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMHU Kypca (PU3HKH Ha ypOBHE CPEIHEro 00IIero 00pa3oBaHus SBISIOTCS
¢usnueckue Teopuu (GOpMHUpPOBAHUE IMPEICTABICHUM O CTPYKType MOCTPOeHHs (hU3HUYECKOH
TEOPHUH, POJIM (PYHIAMEHTAIbHBIX 3aKOHOB U NPHUHLMIIOB B COBPEMEHHBIX IPEICTABICHUSX O
IpUpPOJie, TPAHUIAX PUMEHUMOCTH TEOPHH, ISl ONUCAHMs €CTECTBEHHO-HAYUHBIX SBICHUH U
MIPOIIECCOB).

CuCTeMHO-ESITETbHOCTHBIN MOAX0A B Kypce (DH3UKM peaqu3yercsl Mpexae BCEero 3a CYET
OpraHu3aly SKCIIEPUMEHTAILHON JEATeIbHOCTH oOydaronuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKH — ITO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB U
nabopaTopHBIX paboT, KOTOpHIE B MporpaMme IO (GU3NKEe OOBEAMHCHBI B OOMIMIA CITMCOK
YUYEHHUYECKUX NPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IE€pedyHE JIaOOpaTOpHBIX padoT,
IOPOBOJUMBIX JJIsI KOHTPOJSI M OLEHKH, OCYLIECTBIISETCS y4YacTHUKaMU 0Opa30BaTeIbHOIO
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sTom
o0ecrieunBaeTcsi OBJIAJCHUE OOYHYAIOUIMMHUCA YMEHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
UCCIICIOBAaHHUS 3aBUCHMOCTEH (PU3MYECKMX BEIMYMH M TIOCTAHOBKY OIIBITOB IO MPOBEpPKE
NPEIOKEHHBIX THITOTE3.

Bonbmoe BHMMaHUe yaeNnseTcsl pelIeHHI0 Pacu€THBIX M KayeCTBEHHBIX 3amad. [Ipm sToMm uis
pacu€THBIX 3a7a4 MPHOPUTETOM SIBIISIOTCS 3a7addl C SIBHO 3aJaHHON (DU3MUYECKOW MOJENbIo,
MO3BOJISIOIINE IPUMEHATh U3yYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJTHOTO pasjiena Kypca,
TaK M MHTETpUpPYs 3HAHUS M3 DPa3HBIX pasfenoB. s KadecTBEHHBIX 3ajjady MPHOPUTETOM
ABJISIIOTCSL 3aJaHUsd Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’Karollel >Ku3HHU, TpeOyromue BbIOOpa (u3MuecKkod MOAENTH A CUTyallMM MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanusiMu ®PI'OC COO k marepuasbHO-TEXHHYECKOMY O0€CTICUeHUIO
yaeOHOro rnporiecca 6a30BbIi ypoBeHb Kypca (PU3UKH Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus
JOJDKEH W3y4aTbCsi B YCIOBUSIX IPEIMETHOrO KaOuwHera (GU3WKW WIM B yCIOBHUSX
WHTETPUPOBAHHOTO KaOWHETa INMPEIMETOB €CTeCTBEHHO-HAYYHOTO NWKIa. B kaOuHere Gu3nku
JIOJDKHO OBITH HeoOxonumoe jabopaTopHOoe OO0OpYyIOBAaHWE JUIS BBINOJHEHHS YKa3aHHBIX B
nporpaMme 1o Gpu3nKe yueHH4eCKuX MPaKTHIeCKUX paboT U IEMOHCTPAIIMOHHOE 000py10BaHHE.
JleMOHCTpalnoOHHOE 000pyAoBaHKe (POPMUPYETCS B COOTBETCTBUU C IPUHIIUTIOM MUHUMATbHOM
JIOCTATOYHOCTH W O0OECHeyMBaeT IOCTAaHOBKY II€PEYUCIEHHBIX B IMporpamMme Mo (u3uke
KITFOYEBBIX JIEMOHCTPALINH JIJTsl NCCIIEAOBAHUS H3YYaeMBbIX SIBIICHUH U TIPOIIECCOB, SMITUPUUYECKIX
¥ QyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHA.

JlaGoparopHoe 00OpyAOBaHHE ISl YUEHUYECKHX MPAKTUYECKUX PadOT (GopMupyercss B BUAEC
TEMAaTHYECKHX KOMIUIEKTOB W 0OecneumBaeTcs B pacyére OJHOr0 KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIaOOpaTOpHOro OOOpYIOBaHUS JIOJKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJE LM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU LETSMH U3Y4EHUS PU3UKU B 001IEM 00pa30BAHUU SIBISIOTCS:

o (dbopMHpOBaHKE UHTEPECA U CTPEMIIEHHUS 00Y4aIOIUXCA K HAYYHOMY U3y4EHHIO IPUPOIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;



J pa3BUTHE TPEJICTaBICHUH O HAy4yHOM MeETOJe TMO3HaHus U (opMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

J (¢bopMUpOBaHHE HAYYHOT'O MHPOBO33PEHUS KaK pe3ysbTaTa M3y4yeHHs OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTABHBIX 3aKOHOB (DU3UKH;

J dbopMupoBaHUE YMEHHI OOBSCHATH SBJICHHS C MCHOJIb30BaHUEM (DU3MUYECKUX 3HAHUU U
HAyYHBIX J10Ka3aTEJIbCTB;

J ¢dbopmMHupoBaHKE TPEACTABICHUNA O PONX (PU3MKH JUIS PA3BUTHUS APYIHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JloCTIKEHHE ATUX LieNell 00ecreurnBaeTCs PelIeHHEM CIEAYIOMUX 33aa4 B MPOLECCe U3yUCHHS
Kypca (GU3MKH Ha YPOBHE CPEHETO OOIIEero 0Opa3oBaHuUs:

J npuoOpeTeHne cUCTeMbl 3HaHWKM 00 OOMMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsI MEXaHUKY, MOJIEKYIISIPHYIO (DPU3UKY, DJIEKTPOAMHAMUKY, KBAHTOBYIO (DU3HUKY U
AIIEMEHTHI aCTPOPHUIUKH;

J (dbopMHpOBaHKE YMEHHUI IPUMEHSATH TEOPETHUECKUE 3HAHUS I O0bICHEHHS (PU3NIECKUX
SBJICHUH B IPUPOJIE U JUIsl IPUHATHS PAKTUYECKUX PEIICHUIN B IOBCEIHEBHOM KU3HU;

J OCBOEHHE CIIOCOO0B PELIEHUS PA3IMYHBIX 3ajau C IBHO 33JaHHON (PU3NYECKON MOJEIIBIO,
3a1a4, TOAPAa3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3MaHuEe (U3UYECKOW MOJENH, aJeKBaTHOU
YCIIOBUSIM 3aJ]auu;

J MOHUMaHWE (U3UYECKUX OCHOB M TPUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB M
TE€XHOJIOTMYECKHX IPOLIECCOB, UX BIUSHUSA Ha OKPYKAIOLLYIO CPELY;

J OBJIaJICHHE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS U IPOBEIEHUS (DU3MUECKHUX
HKCIEPUMEHTOB, aHaJM3a M WHTEpHpeTalud HHPOPMALUHU, ONpPEAETeHUsl JIOCTOBEPHOCTH
MIOJIyYEHHOTO PE3YJIbTaTa;

J CO3/I1aHHE€ YCJIOBUW ISl Pa3BUTUS YMEHHUH IMPOEKTHO-UCCIIE0BATEIbCKOM, TBOPUYECKOM
JESATEIIBHOCTH.

Ha u3yuenue ¢uznku (6a30Bbli ypOBEHb) Ha YPOBHE CPEIHEr0 00IIEero o0pa3oBaHUs OTBOIUTCS
136 gacoB: B 10 kimacce — 68 yacos (2 yaca B Hezeno), B 11 kmacce — 68 yacoB (2 yaca B HEZEIIO).
[Ipennaraemelii B mporpamme mno (usuke nepeyeHb 1a0OpaTOPHBIX U MPAKTUYECKUX padoT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYMTEJb JeJIaeT BHIOOP MpOBEACHMs J1a0OpaTOPHBIX padboT u
OTIBITOB C YU4ETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yUaOLIUXCS.



1. COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nesa 1. ®dusuka U MeTOIbI HAYYHOI'O NIO3HAHUS

®uszuka — Hayka o mnpupone. Haydnesle MeTonbl IO3HaHMS OKpyXkaromero mupa. Poib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MogenupoBaHue GpuU3HMUECKUX siBIEHUH U npoueccoB. Hayunsle runoressl. Guznueckue 3aKOHbI
U Teopuu. ['paHuLIbI IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpuHIMn cooTBeTCTBUS.

Poinb 1 MecTo pu3KKH B GOPMUPOBAHUN COBPEMEHHON HAYYHOW KapTUHBI MUpA, B IPAKTUYECKOI
JESATEIIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AmnHanorosbie 1 U(PPOBBIE U3MEPUTEITBHBIC TIPHOOPHI, KOMITBIOTEPHBIE TATUYUKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe nBHkeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOro IBMXKEHMs. CHcTeMa OTCYETa.
Tpaexropus.

[lepemerienue, CKOpoCTh (CpeiHss CKOPOCTb, MTHOBEHHAss CKOPOCTb) M YCKOpEHHE
MaTepUaIbHONW TOYKH, UX NPOEKIMHM HA OCH CHCTEMBI KoopauHaT. CloKeHue NepeMelieHui u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE UM paBHOYCKOPEHHOE NPSIMOJIMHENHOE JABMXKEHUE. ['papuku 3aBHCHUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEepeMEILeHUs] MaTepruaibHOW TOUYKHA OT BPEMEHHU.
CBoOoaHoe majenue. Y cKopeHrue CBOOOHOTO MaICHHS.

KpuBonunelinoe npuxeHue. J[BUkeHne MaTepuanbHON TOUKH 110 OKPY>KHOCTH C TIOCTOSIHHOM 10
MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JHMHEWHast ckopocTh. Ilepro u yactota oOparieHusl.
[leHTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHnuyeckue ycTpolcTBa M IPAKTHUUECKOE NPUMEHEHHUE: CIIMJOMETp, ABM)KEHHE CHApSOB,
LIENTHBIE U PEMEHHBIE NIEPEIAUH.

Jlemoncmpayuu

Monenb cucteMbl 0TCUETa, MIUTIOCTPALMs KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBUIKEHUSI.
[Ipeo6pa3oBanue ABMKEHHUM ¢ UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tagenuie Ten B BO31yXe U B Pa3peKEeHHOM ITPOCTPAHCTBE.

Habmtonenue nBuxenus Tena, OpoIeHHOr0 MO/ YTIIOM K TOPU30HTY U TOPU30HTAIIBHO.
W3mepenue yckopeHHst CBOOOIHOTO MaACHUS.

HanpasiieHne ckopoCcTH IpH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne HepaBHOMEPHOTO JBUKEHHUS C LENIbIO OIpeIeJIeHHs] MTHOBEHHON CKOPOCTH.
HccnenoBanne COOTHOLIEHUS MEXAY IYTSMHU, MPOWIEHHBIMU TEJIOM 3a IOCIIEN0BaTElbHbIE
paBHBIE TPOMEXKYTKH BPEMEHH IMPH PAaBHOYCKOPEHHOM JIBUKEHUHU C HA4aJbHOM CKOPOCTHIO,
PaBHOM HYITIO.

N3yueHue nBUKEHUS IAPUKA B BI3KOU KUIKOCTH.

W3yuenne nBUKEHUS Teja, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpunnun ornHocurensHocT ['anuies. IlepBbii 3akoH HeroToHa. MHepruanbHblE CUCTEMBI
OTCU€TA.



Macca Ttena. Cuna. [Ipunnun cynepnosunuu cuil. Bropoit 3akon HeroToHa 11 MatepuaibHON
Touku. Tpernii 3akoH Hpl0TOHA [UIs1 MaTepUAIIbHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuuyeckas CKOPOCTb.

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

Tpenne. Bunbl Tpenust (1Mokos, ckoyibxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHMsI CKOJIbXKEHUS U cuia TpeHus nokos. Koadduument tpenus. Cuna conpoTUBIEHUS MPU
JBUKEHUHU Te€JIa B )KUIKOCTH WJIN rase.

[ToctynarenbHoe U BpaliareabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTENBHO OCH BpatieHus. [1nedo cuibl. YcnoBus paBHOBeCUs TBEPAOTO TeNa.
TexHnueckue ycTpolicTBa M NPAKTUYECKOE IMPUMEHEHHUE: IOAIIMIIHUKY, JBUKCHHE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHME MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CnoxxeHue CHil.

3aBHCHUMOCTB CHIIBI YIIPYTOCTH OT JeOpMaLnu.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOIBbEME U TTAJCHHUH.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecUs TBEPAOTro Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenue nBmxeHus: Opycka 1o HaKJIOHHOM MJI0CKOCTH.

HccnenoBanue 3aBUCMMOCTH CUJI YIIPYTOCTH, BOSHUKAIOLIUX B MPY>KHUHE M PE3MHOBOM 00pa3slie,
oT ux Aedopmaru.

HccnenoBanue ycioBuii paBHOBECHS TBEPIOTO TeJIA, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3axonvl coxpanenus 6 MexaHuke

Nmnyneec marepualibHOM TOUYKM (Tena), CHUCTEMbl MaTepHalbHBIX TodeK. VMmynabc cuibl H
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pa6ora cunbl. MOIIHOCTE CHIIBI.

Kunernueckas sHeprust MaTepuaibHOi Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.

[TorennuansHast sHeprus. lloTeHnManbHAs SHEPrust ymnpyro AeOPMHPOBAHHON NPY>KUHBI.
[TorennuanbHas sHEprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[loreHnnuaneHble M HeNOTEHUMaAIbHbIe CHIbl. CBs3p pabOThl HEMOTEHIHAIBHBIX CHJI C
M3MEHEHHEM MEXaHWYECKON SHEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.

VYupyrue u Heynpyrue CTOIKHOBEHHS.

TexHudeckue ycCTpOMCTBAa M MPAKTHYECKOE IPUMEHEHHE: BOJOMET, KOIEp, NPYKUHHBIA
MUCTOJIET, BUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[lepexoa MOTeHIMATLHON YHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamoptule pabomol

N3ydenne abCoOMOTHO HEYNIPYTOTo yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.



HccnenoBanue cBs3u pabOThl CHIIBI ¢ U3MEHEHUEM MEXaHMYECKOM 3HEpPruu Tejla Ha IpuMepe
pacTsKEHUST PE3UHOBOIO KI'yTa.

Paznen 3. Moaekyaspaas Gu3uKka U TePpMOAUHAMHMKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE TOJOXEHUS MOJEKYISIPHO-KMHETHUECKOW TEOPHUH M HX ONBITHOE OOOCHOBAHUE.
bpoynosckoe asuxenue. uddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEH U TBEPABIX Tell U 00BSICHEHUE CBOIMCTB BEI[ECTBA HA OCHOBE
3TUX Mozenel. Macca u pa3mepsl Moiiekyil. KonnuectBo BemectBa. [loctosiHHas ABoraapo.
TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp Llenbcus.

Mopnens wuneanpHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYJIIPHO-KMHETHUYECKON TEOpUU
uaeanpHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKOM SHepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [[Ikama remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporieccsl B UACAIBHOM Ta3e C MOCTOSHHBIM
KOJIMUECTBOM BellecTBa. ['paduueckoe mNpeacTaBICHHE H30IMPOLIECCOB: H30TEpMa, HM30X0pa,
nzobapa.

TexHuyeckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OmnbITH, TOKA3bIBAIONINE TUCKPETHOE CTPOCHUE BEIIECTBA, (POTOTpaguH MOJIEKYII OPTaHUIECKUX
COCIMHEHU.

OnpIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKECHHUSI.

Mopgens onbira IlITepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBUA.

Mogaenb, HITIOCTPUPYIOLLAsk TPUPOTY JIaBJICHUS ra3a Ha CTEHKHU Cocy/a.

OMBITHL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, H30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Omnpenenenre macchbl BO3/lyXa B KJIaCCHOM KOMHAT€ Ha OCHOBE M3MEpEHHUH 00BbEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTyphl BO3/IyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXy ITapaMEeTPaMU COCTOSTHUS Pa3peXEHHOIo rasa.

Tema 2. Ocnoebl mepmoounamurku

TepmonuHaMuyeckasi cucteMa. BHYTpeHHsISI JHEPTUsI TEPMOIUHAMUYECKONW CUCTEMBI U CITOCOOBI
e€ n3menenus. KonnyecTBo TemnoTsl U pabota. BHyTpeHHSs SHEPTHs OJHOATOMHOTO UJI€ATBHOTO
raza. Buael Termsonepenauu: TEMJIONPOBOJHOCTb, KOHBEKIUS, W3JIydeHUE. Y enbHas
TEMI0EMKOCTH BellecTBa. KonudyecTBo TEIIOTHI MPH TeIUIONepeaaye.

[Tonstue 00 ammabatHom mporecce. [lepBorit 3akoH TepMoamHaMuKkH. [IpumeHeHne mepBoro
3aKOHa TEPMOJAMHAMHUKH K H30MpolieccaM. ['paduueckast uHTepnpeTaus padboThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeobpaTuMOCTh TPOIIECCOB B MPUPO/IE.

TemnnoBeie MamuHbl. [IpuHIMIBL OeiCTBUS TeIuloBbIX MamuH. IIpeoOpazoBaHusi sHEpruu B
TEIUI0BbIX MammuHax. KoaduimeHT none3Horo naeicTBus rermnoBoi MmamuHsel. [{ukn KapHo u ero
KO3(PHUILIMEHT MMOJIE3HOTO ACHCTBUS. DKOJOTHUECKUE TPOOIEMBI TETNIOIHEPTETUKH.
TexHuueckue ycTpolcTBa U MPaKTUUYECKOE MPUMEHEHHUE: JBUTaTellb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu



W3meHeHre BHYTpEHHEW SHEPTUHU TeJla [IPU COBEPIIIEHUH pa0OThI: BbUIET IPOOKHU U3 OYTHUIKHU MO
JeCTBUEM CXKaTOro BO3AyXa, HarpeBaHue HsQupa B JATyHHOW TpyOKe MyTéM TpeHHUs
(BuaeOIEMOHCTpAITHS ).

W3meHeHne BHyTpeHHEN 3HEpTruu (TemMIepaTypsl) Tejla Ipy TEIUIoNepeaaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsl BHYTPEHHETO CrOpaHusi, peaKTUBHOIO JBUTATEIIS.
Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3Mepenne yienbHOM TeMIOEMKOCTH.

Tema 3. Acpezcamnuie cocmosanusn eeuyecmea. Dazosvie nepexoonvl

[TapooOpazoBanue u koHmeHcanus. Mcmapenue u kurmeHue. AOCONIOTHAS W OTHOCUTEIbHAS
BJIOKHOCTh BO3/1yXa. HacklmeHHbI map. YaenpHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCHMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUS.

Tépnoe teno. Kpucramimueckue u amopdHble Tena. AHU30TPONHUS CBOWCTB KpPUCTAJLIOB.
Kunkue kpucramisl. CoBpemeHHble Marepuanbl. [lmaBneHune u kpucrammzauus. Y AelbHas
TeruioTa miasneHus. Cyonumanus.

VYpaBHeHHe TEIIOBOro OanaHca.

TexHuueckue ycTporucTBa U MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U IICUXPOMETP, KAJIOPUMETD,
TEXHOJOTMM TIOJYyYEHHUs] COBPEMEHHBIX MAaTepuajoB, B TOM 4YHCIE HaHOMAaTepUasjoB, H
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBHIIIEHHBIX MTAPOB.

Kunenne npyu NoHM>KEHHOM JIaBICHUH.

CriocoObl U3MepeHUs BIaKHOCTH.

HabntoneHue HarpeBaHUs U IUIaBJICHUS KPUCTANTMUYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaJlIoB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue OTHOCUTETBHON BIAXKHOCTH BO3/1yXa.

Pazjen 4. DaekTpoauHaMmnka

Tema 1. Inekmpocmamuxa

OnekTpu3anus Tel. DJIEKTpUYECKUH 3apsai. JBa Buaa snexkTpuyeckux 3apsaaoB. 1IpoBogHuKw,
JURJIEKTPUKHU U TIOTYIPOBOAHUKH. 3aKOH COXPAaHEHUS JJIEKTPUUECKOIO 3aps/a.
BsaumoneiictBue 3apsnoB. 3akoH Kynona. ToueuHslll 3JIEKTpUYECKHUI 3apsal. DNEKTPUUYECKOE
nosie. Hanpsoxk€HHOCTD 3nekTprueckoro nois. [IpuHun cynepno3sunuun 31eKTPUYECKUX MOJIEH.
JIuHMM HanpsHKEHHOCTH IEKTPUUYECKOTO TOJIS.

Pa6ora cun snexrpocratnueckoro noius. [lorennuan. PasHocts nmorennuanos. [IpoBogHuku u
JTURJIEKTPUKHU B AJIEKTPOCTATUYECKOM TMouie. J(uaaexTpuyeckas NpoOHUIAeMOCTb.
OnekTpoéMKocTh. KoHIeHcaTop. DJEKTPOEMKOCTh  IJIOCKOTO  KOHJEHCATopa. JHEPrHs
3apsKEHHOT0 KOH/IEHCaTopa.

TexHuyeckue yCTpOHCTBA UM IPAKTUYECKOE NPUMEHEHME: DJIEKTPOCKON, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3€MJICHUE D3JICKTPONPUOOPOB, KOHIACHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolCcTBO M MPUHIUIT AEHCTBUS AJIEKTPOMETPA.

B3anMopeiicTBre HadIEeKTPU30BAHHBIX TEIL.



DIEeKTpUYECKOE MOJIE 3apsSKEHHBIX TEll.

IIpoBOHMKY B 3IEKTPOCTATHYECKOM II0JIE.

DneKTpocTaTHuecKas 3aluTa.

JIMDIIEKTPUKHU B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOLIAAM IUIACTHH, PacCTOSHUSA
MEXAY HUMH U TU3IEKTPUIECKON IPOHULIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEeKTpUUECKUN TOK. YCIIOBUS CYILIECTBOBAHUS AJEeKTpuyeckoro Toka. Mcrounuku toka. Cuia
ToKa. [IoCTOSIHHBIN TOK.

Hanpsokenune. 3akon Oma i1 ydacTka LETH.

DIEeKTpUYECKOe CONPOTUBIICHHE. YJIeJIbHOE CONpPOTUBIIEHME BemecTBa. llocienoBarenbHoe,
napajuieIbHOE, CMEILIAHHOE COEIMHEHHE POBOAHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH J[xoymns—JIenna. MOMHOCTB 3JEKTPHUUECKOTO TOKA.
DNEeKTpOABUKYILAS CHJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKA. 3aK0H OMa J171s1 TOJTHOU
(3aMKHYTO¥) 5ekTpruueckoi nemnu. Koporkoe 3aMbIkanue.

DNeKTpOHHAas NPOBOJAUMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTbH COIPOTUBIIEHHS] METAUIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonHuku. CoOCTBEHHAs U MPUMECHAs! MPOBOJUMOCTb MOJTYIPOBOIHIKOB. CBONCTBA P—
n-nepexona. [losynpoBoAHUKOBBIE TPUOOPBHI.

ONEeKTpUYEeCKUH TOK B pacTBOpaXx M paclulaBax dJIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUccoLranus. JNEeKTPOIIN3.

OnexTpuueckuid TOK B ra3ax. CaMOCTOSATENBHBII M HECAMOCTOATENBHBIM pa3psan. MonHus.
ITna3zma.

TexHudeckue yCcTpoWcCTBa M IPAKTUYECKOE INPUMEHEHHE: aMIIEpMETP, BOJBTMETP, pPEOCTar,
UCTOYHUKU TOKa, DBJIEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTUBIIEHUS, BAKyyMHBIH  JAMOA, TEPMUCTOPHl U  (POTOpPE3UCTOPHI,
MIOJIYTIPOBOJHUKOBBIN TMOJI, TaJbBaHUKA.

Jlemoncmpayuu

W3mepenue cuipl TOKa U HAIIPSKEHMUS.

3aBUCUMOCTD CONPOTUBIICHNS IMJIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IIJIOLIa/IA IONIEPEYHOTO
CEYEeHMS U MaTepHaa.

CMmenaHHOe COeTMHEHUE TIPOBOJHUKOB.

[IpsiMmoe n3mepeHue 3IeKTpoABMKYIIEN cHITbl. KOpOTKOE 3aMbIKaHME rajbBaHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIIPOTHBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3LyXa.

OAHOCTOPOHHSISI MPOBOAUMOCTD AUOJA.

Yuenuueckuii skcnepumenm, n1abopamopnvle pabomuol

N3yueHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.



N3mepenne 31eKTpoABMKYIIEN CUIIbl HICTOYHUKA TOKA U €r0 BHYTPEHHETO COIPOTUBIICHHUS.
HaGmonenue anekrposnusa.

MexnpeameTHble CBSI3U

Wzyuenne kypca ¢usuku 0OazoBoro ypoBHA B 10 Kiacce OCYIIECTBISETCS C  Y4ETOM
COJICPXKATEJIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH, OHOJOTUM, XUMUH,
reorpauu ¥ TEXHOJOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHbIE C U3yYEHHUEM METOJIOB HAyYHOTO MO3HAHUS: SIBJICHUE,
Hay4yHBIA (akT, TMIOTe3a, (prU3nuecKas BeJIMYMHA, 3aKOH, TEOpHs, HAOII0eHUE, SKCIIEPUMEHT,
MOJEJINPOBAHUE, MOJIEIb, U3BMEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHCHHI, TUHEHHAs (QyHKIUs, napadona, rumepoosia, ux
rpaduKu M CBOWMCTBA, TPUTOHOMETpHUYECKHE (DYHKIMU: CHHYC, KOCHHYC, TAHTCHC, KOTaHTCHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M HUX MNPOEKIHMH HA OCH KOOPJMHAT,
CJI0’)KEHHE BEKTOPOB.

buonocus: mexanuueckoe IBUKEHHE B )KUBOW npupoze, nuddysus, ocMoc, TemIoo0MeH KUBBIX
OpraHu3MOB (BHJBI TEILIONEpEau, TEIUIOBOE PABHOBECHUE), PJICKTPUUECKUE SBIICHUS B JKUBOUN
PUPOJE.

Xumus: JUCKPETHOE CTPOEHHE BEUIECTBA, CTPOCHHE ATOMOB WU MOJEKYJ, MOJb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TEJ, JKUAKOCTEH M Ta30B, JJIECKTPUUYECKHE
CBOIMCTBa METAJUIOB, 3JIEKTPOJIUTUYECKAs TUCCOLIMALNS, FaJlbBaHUKA.

I'eocpagpus: B1axXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonocus: mpeoOpa3zoBaHWE IBMIKEHHWU C HCIOJH30BAHUEM MEXaHU3MOB, YUYET TPEHHUS B
TEeXHHUKE, TOIIUITHUKK, HCIOJIb30BAHME 3aKOHA COXpaHEHHUs UMITyJbca B TEXHHKE (pakera,
BOJOMET U JpYyrue), JBUTATeNhb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOAWIIBHUK, KOHAUIIMOHEP, TEXHOJIOTUHU TOJYYeHHUs] COBPEMEHHBIX MAaT€pUajIoB, B TOM YHCIIE
HAaHOMATEepHaJIOB, M  HAHOTEXHOJOTUM,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEP, DJIEKTPOHArpeBaTeNbHBIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMmnka

Tema 3. Maznummnoe none. INeKmpoMacHUMHAA UHOYKUUA

[TocTostHHbIE MarHuTHI. B3auMopeicTBHE MOCTOSHHBIX MarHUTOB. MarHuTHoe moje. Bekrtop
MarHUTHOM WHAYKUMU. [IpUHIMO Cyneprno3suuuu MarHUTHBIX IMOJed. JIMHUKM MarHuTHOU
uHayKuuu. KapTuHa aMHUI MarHUTHOW MHIYKIUU TOJISI IOCTOSTHHBIX MAarHUTOB.

MarnuTHO€ 1noJie MPOBOJIHUKA C TOKOM. KapTuHa JIMHUI MHAYKIIMK MAarHUTHOTO MOJIsl JUITMHHOTO
MPSMOTO MPOBOJTHUKA M 3aMKHYTOT'0 KOJIBIIEBOT'O TPOBOJHUKA, KATYIIKHU ¢ TOKOM. OBIT DpcTeaa.
B3anMozeiicTBue TPOBOTHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ Moaynb U HampaBieHue. [[BH>KeHUEe 3apsHKEHHON YacTHIBI B OJJHOPOJHOM
MarHuTHOM noje. Pabora cuiel JlopeHna.

SIBneHue  dneKTpOMarHUTHOM  MHAYKHUU. IloTOK  BekTopa  MarHUTHOM  MHIYKIUU.
DIEKTPOABUKYILASA CUJIA UHIYKIUU. 3aKOH 3JIEKTPOMarHuTHoW uuaykuuu dapazes.

BuxpeBoe anexTpuueckoe moje. ONEKTPOABMXKYIIAs Cujla HWHAYKIUA B IPOBOJHUKE,
JBUKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJJHOM MarHMTHOM IIOJIE.

[IpaBuio Jlenna.



NHIyKTUBHOCTD. SIBI€HNE CAMOMHIYKIIMH. DJIEKTPOABUKYILASI CHJIa CAMOMHYKIUU.

DHeprusi MarHUTHOTO MOJISt KATYIIKK C TOKOM.

DNeKTPOMarHuTHOE IoJIe.

TexHuueckue  yCTpOMCTBA M NIPAKTUYECKOE  IMPUMEHEHHUE: TIOCTOSHHBIE  MAarHUTHI,
AJIEKTPOMArHUThl, JJIEKTPOJIBUraTEIb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTULl, UHAYKLIMOHHAS [1€Yb.
Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE AIIEKTPOHHOTO ITyYKa MAarHUTHBIM I1OJIEM.

JIMHUY MHOYKIIMY MAarHUTHOTO MOJIS.

B3anmMozeincTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SBneHue HMEKTPOMArHUTHON UHAYKITUH.

IIpaBuio Jlenua.

3aBUCUMOCTb JIEKTPOJABUKYILEH CUIIbI HHAYKIIMU OT CKOPOCTH U3MEHEHHUsI MArHUTHOT'O ITOTOKA.
SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3ydyeHre MarHUTHOTO TOJISl KaTYIIKHU C TOKOM.

HccnenoBanue 1eiCTBUS IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

WccnenoBanue siBieHUS AIEKTPOMarHUTHOM UHIYKIIUH.

Pa3nea 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOIEOAHUSA

Konebartenbnas cucrema. CBoOOAHBIE MeXxaHU4YecKue kojebanus. ['apMoHMUecKkre KoIeOaHws.
[Tepuon, yacrora, ammmryna u ¢aza koneOanuil. IlpyxuHHBIH MasTHUK. MaTemaTHUecKui
MasiTHUK. YpaBHEHHE FapMOHHUYECKUX Kojebanuil. [IpeBpaiieHre sHEpruy Mpu TapMOHUYECKHUX
KOJIeOaHUsX.

KonebGartenpbubiii  koHTYp. CBOOOJHBIE DJIEKTPOMArHUTHBIE KOJEOAHWS B  HJCATHLHOM
Koie0aTeJIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYEeCKUMH U DJIEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBnenre o 3aTyxaroMMX KoleOaHUSX. BBIHYKICHHbIE MEXaHUYECKHE KOJICOaHMUs.
Pe3onanc. BeiHyX/IeHHBIE 2IEKTPOMArHUTHBIE KOJIeOaHus.

[lepemennbiii TOok. CUHYCOMJANbHBIM MEPEMEHHBIH TOK. MOIIHOCTh MNEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. Ilpom3BoacTBo, mepegaya u  TOTPEOICHUE DIECKTPUUCCKON DHEPTHUH.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AneKkTpodHepruu. KynbTypa uCHOIb30BaHUS
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHudeckue ycTpoWCTBa W NPAKTUYECKOE NPUMEHEHHE: JJIEKTPUYECKUN 3BOHOK, T'€HEPATOP
IIEPEMEHHOT0 TOKA, IMHUHU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KojeOaTeNbHOW CHCTEMBI (NMPYXHHHBIM WIM MaTeMaTHUeCKUi
MasITHHK).

HaGmronenue 3aryxaronmx KojieO0aHu.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.



Hab6mronenue pezonanca.

CB00OOIHBIC AJIEKTPOMArHUTHBIE KOJICOaHMSI.

OcuumiorpamMmsl (3aBUCUMOCTH CHJIBI TOKA M HAMPSHKEHUS OT BPEMEHU) JIJIs1 DJIEKTPOMATrHUTHBIX
Kosie0aHui.

Pe3onanc mnpu mocienoBaTebHOM COEAMHEHUM PE3UCTOpPA, KATYHIKU HMHAYKTUBHOCTH H
KOHJICHCATOPA.

Mogenb TUHUY 3IIEKTPOIIEpeIauH.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HccnenoBanue 3aBUCUMOCTH IEPUO/IAa MAJIBIX KOJICOAHUI TPy3a HA HUTU OT JAJUHBI HUTH U MACChI
rpysa.

HccnenoBanue nmepeMeHHOro0 TOKa B IIEMHU M3 MOCIEIOBATEIIBHO COCAMHEHHBIX KOHACHCATOPA,
KaTYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHumHble 60JIHbL

Mexanuueckue BOJIHBI, ycloBHUsl pacmpoctpanenus. Ilepuoa. CkopocTh pacnmpocTpaHEHHUS U
JuiHa BoJHBL [lonepeunslie 1 mpoaosapHbie BOMHBL. MHTepdhepentus u audpakiuns MexaHH4eCKIX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJIHBI. Y CJIOBHUS H3JIYYCHHUS SJCKTPOMArHUTHBIX BOJH. B3auMmHas
opueHranus BekTopos E, B, V B anexkrpomarautHoi BosHe. CBONCTBA 3I€KTPOMArHUTHBIX BOJIH:
OTpaXe€HHEe, TpeJioMJieHne, Tnoysgpusanus, audpakuus, uHtepdepeniusa. CKOpoOCTh
AJIIEKTPOMATHUTHBIX BOJIH.

[Ikana >neKTpoMarHUTHBIX BOJH. [I[puMeHeHNEe ANeKTPOMArHUTHRIX BOJIH B TEXHUKE U OBITY.
[IpuHUMIBI paiuoOCBS3U U TeNEeBUACHUS. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbI.

TexHU4eckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: MY3bIKAIbHbIE HWHCTPYMEHTHI,
YIbTPa3BYKOBas JIMarHOCTHMKAa B TEXHHKE W MEIULMHE, pajap, PaJAuONpPUEMHUK, TEJIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

OO6pazoBaHue U PaCIPOCTPAHCHHUE TOTIEPEYHBIX U TIPOJIOJILHBIX BOJIH.

Koneb6mromnieecs Teno kak HICTOYHUK 3BYKA.

Habmonenne oTpakeHus U IpeIoMIICHUST MEXaHUYECKUX BOJTH.

Ha6monenue natepdepeHnnu U AuPpakiny MEXaHUIECKUX BOJH.

3BYKOBOM pE30HAHC.

HaGmoienue cBsi3u TpPOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUTUTYAON U 4aCTOTON KOJIeOaHMiA.
HccnenoBanue CBOMCTB AIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHE, MPEIOMIICHUE, TOJISIpU3AIus,
mudpakus, MHTeppEepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHeitHOe pacpocTpaHeHUE CBeTa B OAHOPOJHOM cpene. JIyd
cBera. ToyeuHblli HICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHui B IITIOCKOM 3epKalie.
[Ipenomiienne cBera. 3aKOHBI MPEJIOMIICHHUS CBeTa. AOCONIOTHBIM TOKa3aTellb MPEIOMIICHHUS.
ITonnoe BHyTpeHHEE OoTpaxeHue. IIpenenpHblil yroil OJHOr0 BHYTPEHHETO OTPAKEHHUSL.
Hucnepcus ceera. CoxxHbINA cocTaB Oenoro ceera. L[Ber.



Cobwuparorue ¥ pacceuBaromye JUH3bL. ToHKas JruH3a. DOKYCHOE pacCTOSHUE W ONTHYECKAst
cuiia TOHKOW JimH3BL IlocTpoeHne u300pakeHuil B COOMPAIOMIMX W PACCEMBAIOUIMX JIMH3AX.
dopMyna TOHKOM JIMH3BL. Y BEJIUYECHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHUKH.

BonroBas ontuka. MnaTepdepeniust cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHS HAOIIOICHUS
MaKCHMyMOB 1 MUHUMYMOB B HUHT€P(HEPEHIINOHHON KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Hudpakius cera. Judpakuuonnas pemeéTka. Y ciaoBue HabM0IeHHUS ITaBHBIX MAKCUMYMOB ITPH
NaJicHU MOHOXPOMATHUECKOI0 CBETa Ha AU(PPAKIIUOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuueckue yCTpOHCTBA M TPAKTUYECKOE MPHMEHEHHWe: OYKW, Jymna, (oToanmapar,
IIPOEKIIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
HOJISIPOU L.

Jlemoncmpayuu

[IpsmonuHeitHOE pacpocTpaHeHne, OTpakeHUE U MperoMiieHre cBeta. OnTudeckue mpruoopshl.
[TonHoe BHyTpeHHee oTpaxeHue. Moiens cBETOBOA.

HccnenoBanmne cBOWCTB N300paKeHHi B TUH3aX.

Mopenn MEKpOCKOIA, TEIECKOIIA.

HaGimronenne naTepdepeHIm cBeTa.

Ha6mronenue qudpakiuuu cera.

HaGmronenue qucnepcun cera.

[losydyeHne ciekTpa ¢ HOMOLIBIO IIPU3MBI.

[Tonmy4yeHue ciekTpa ¢ HOMOIIBIO AU(DPAKIIMOHHON PEIIETKY.

HabmtoneHue nonsipu3aiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenne nokasaresns IpeJoMIIEHUS CTEKIIA.

WccnenoBanue cBONCTB N300paKeHH B TMH3AX.

HabGmronenue qucnepcun certa.

Pa3nes 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

['panuubl TPUMEHMMOCTH KJIACCUYECKOW MexaHuKHW. [locTymarsl chnenuanbHOW TEOpUU
OTHOCHUTEJIBHOCTH: HMHBAPUAHTHOCTH MOAYJIA CKOPOCTH CBE€Ta B BaKyyMmMe, INPUHLUI
OTHOCHUTENIbHOCTH DUHILTEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHUE BPEMEHH U COKPAILIEHUE JITMHBI.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b MaccChl ¢ DHEPTUEH U UMITYJILCOM PEISATUBUCTCKOM YaCTULIBI. DHEPTHsI OKOSL.

Paszpen 7. KBanToBas pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®oronsl. @opmyna [Inanka cBs3u 3HEprUH (POTOHA C €T0 YACTOTON. DHEPrus U UMITYJILC POTOHA.
OtkpeiTue U uccnenoanue Gorodpdexra. Ombitel A. I'. CtoneroBa. 3akoHbl (poTorddexTa.
VYpaBuenue DiiHmreiiHa 11 porodddexta. «KpacHas rpannna» Gororddexra.

JNasnenue ceera. Onbitel I1. H. JIeOenena.

XHUMHYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoiicTBa U MpakTHUYECKOEe MPUMEHEHHUE: POTOdIEMEHT, (POTOATUHK, COTHEUHAS
OaTapest, CBETOJIUOI.



Jlemoncmpayuu

D013 PeKT Ha YCTAaHOBKE C IUHKOBOU IIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtodpdekra.

Ceeronuon.

Conneunas Gartapest.

Tema 2. Cmpoenue amoma

Mopenp atroma Tomcona. OnbiThl Pezepdopna mo paccessuuto o -yactuil. [lnanerapHas Mojens
atoma. [loctynarel bopa. M3nyuenue u norsiomenue (GOTOHOB IIPU MEPEXOJE aToMa C OJHOI0
YPOBHS DHEPrUM Ha Apyroi. Bunasl ciektpoB. CriekTp ypoBHEN SHEPIMH aTOMa BOJOPOIA.
BousiHoBBIE cBOMcTBa yacTull. BonHbl ae bpoinsa. KoprycKyasspHO-BOJIHOBOW 1yanu3M.
CrioHTaHHOE M BBIHYKJEHHOE U3ITyYCHHE.

TexHunueckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHHE: CIEKTPaIbHbINA aHANINU3 (CIEKTPOCKON),
J1a3ep, KBAaHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopra.

Omnpenenenre AJIMHBI BOJIHBI JIa3epa.

HabnroneHue nuHeyaThIX CIEKTPOB U3ITyUESHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Hal6mronenue nuHeiyaToro criekTpa.

Tema 3. Amommnoe a0po

OKCIIEpUMEHTBI, J10Ka3bIBAIOIUE CIOKHOCTh CTpOeHus sapa. OTKpHITHE paJlOaKTHBHOCTH.
OmnsiThl Pesepdopaa nmo omnpeneneHnto cocraBa pajgnoakTUBHOro n3nydenus. CoiicTBa anbda-,
6era-, raMMa-u3iyueHus. BiausiHue paJuoakTHBHOCTH Ha )KUBbIE OPTaHU3MBI.

OTkpeiTHE IPOTOHA U HEeWTpoHa. HykinonHas Monens snpa ['eitzenbepra—Banenko. 3apsa sapa.
Maccosoe uncio sapa. M3oromnsr.

Anbda-pacnaa. DJEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-usnyueHue. 3akoH
PaauoOaKTUBHOIO pacIaja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccsl siipa.

AnepHsle peakunu. JleneHne U CUHTE3 SAEp.

Snepusbiii peaktop. TepmosiaepHbiii cuHTe3. [Ipo0neMbl 1 MepCHEKTUBBI SIEPHON SHEPTETUKH.
OKOJIOTUYECKHUE ACTIEKTHI SIAEPHOU SHEPTETHKU.

OnemeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

Metobl HaOIIOCHUS U PETUCTPALIUH SJIEMEHTAPHBIX YacTHII.

OyHaamMeHTanbHbIe B3auMoeiicTBU. EquHCTBO (hr3nueckoi KapTUHBI MUDA.

TexHudeckue ycTpocTBa U MPAaKTHYECKOE IPUMEHEHHE: TO3UMETP, Kamepa BunbcoHa, ssaepHbIi
peakTop, aToMHas Oomoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpeKoOB 4acTHIL (110 TOTOBBIM (hOoTOTrpadusiM).

Pa3nea 8. DiieMeHTBI aCTPOHOMMH U ACTPO(PU3NKH

Oranel pa3BUTHA acCTpOHOMHUH. IIpHKIIagHOE 1 MUPOBO33pEHUYECKOE 3HAYCHUE ACTPOHOMMH.

Bup 3Bé3qH0ro Heba. Co3Besnus, spKue 3BE31bl, IUTAHETHI, X BUAUMOE JABHIKEHHE.



Conneynas cucrtema.

Connue. ConHeuHass akTUBHOCTb. Vcrounuk sHeprun CosiHuA U 3BE31. 3BE3/bI, UX OCHOBHBIE
XapakTepuUCTUKU. JluarpamMmMa «CHEKTpaldbHBIM KJIacC — CBETUMOCTB». 3BE3/bI TJIABHOU
[IOCJIEI0BATEIbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTbY»  JUIsl  3BE3]  IJIaBHOMU
nocjea0BaTelbHOCTH. BHyTpeHHee crpoeHue 3BE3a. COBpEeMEHHbIE IPEACTABIECHUSA O
MIPOUCXO0KIEHUH U 3BoIonUK CoJlHLA U 3BE3/. DTaIbl )KU3HU 3BE3.

Muneunbiii [lyte — nHama ['amaktuka. Ilomoxenue u aBwxkenne Connna B [amaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacimupenune Beenennoit. 3akon Xa66ma. Pazoeranue ranaktuk. Teopusi bosbioro
B3pbIBA. PEIMKTOBOE U3IIydeHHE.

MacmrabHas cTpykTypa Beenennoil. MerarainakTuka.

Hepewénnplie mpo6iieMbl aCTpOHOMUM.

Yuenuueckue nabnrooenus

Habmtoienuss HeBOOPYKEHHBIM TJIa30M C UCHOJIB30BAaHWEM KOMIBIOTEPHBIX MPUIOKCHUNA IS
ompezieNieHus] MOJIOKEHUS HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JATy: OCHOBHBIE CO3BE3IHS
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Ha6monenus B Teneckon JlyHsl, maner, Mneunoro [lytu.

O0o0maroniee NoBTOpPeHUE

Ponb (u3HKM M aCTPOHOMHUHM B DKOHOMHUYECKOW, TEXHOJOTUICCKOU, COIMUAIIBHON U ITHYCCKON
cdepax AesTeNbHOCTH YeIOBeKa, POJib U MECTO (PU3UKU U aCTPOHOMHH B COBPEMEHHOW Hay4HOM
KapTUHE MHpa, pojib (U3NYECKOM Teopuu B (POPMHUPOBAHUHU MPEACTABICHUN O (U3MUECKOM
KapTHHE MHpa, MeCTO (PU3MYeCKON KapTUHBI MUpPa B OOIIEM Psly COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJCTABICHUN O IPUPOJIE.

MexnpeamerHblie CBA3U

Wzyuenne kypca ¢usuku 0OazoBoro ypoBHA B 11 Kiacce OCYIIECTBISETCS C  Y4ETOM
COJIepXKATENbHbIX MEXIIPEIMETHBIX CBsi3ed C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBI3aHHbIE C U3yYEHHUEM METOJOB HAyYHOTO MO3HAHMS: SIBICHUE,
Hay4HbIH (pakT, TUnoTe3a, puznueckas BEIUYNHA, 3aKOH, TEOpUsl, HAOIIOACHHUE, IKCIIEPUMEHT,
MOJIEJTMPOBaHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxa: perieHre CUCTEMbI ypaBHEHUH, TPUTOHOMETpUYECKHE (PYHKIIUU: CHHYC, KOCUHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO, BEKTOPBI U MX MPOEKIIMH HA OCU
KOOPJIMHAT, CIIO’KEHHE BEKTOPOB, MPOM3BOIHBIC 3JIEMEHTAPHBIX (DYHKIMHA, MPU3HAKK MO00US
TPEYroJbHUKOB, ONPEIeTeHUE IIOIAIU TIOCKUX GUryp U 00bEMa Tel.

buonocus: snekrpudeckue SBICHUS B KUBOW NpUpoJe, KojeOaTelbHblE TBUKEHHUS B KUBOU
MIPUPOJIE, ONITUYECKHE SIBICHUS B )KUBOU MPUPOE, ACHCTBUE pallalliy Ha KUBbIE OPraHU3MBI.
Xumus: CTpoeHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKasi CTPYKTypa TBEPIBIX TeJ, MEXaHU3MBI
00pa30oBaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHaIu3.

l'eoepaghus: MarHUTHBIE TONIOCa 3€MJIHM, 3aJIeKW MarHUTHBIX pPyA, (OTOChEMKA 3eMHOU
MIOBEPXHOCTH, MPEACKA3aHNE 3eMIIETPSACEHUM.

Texnonozcusi: JVMHUM DIEKTpOIlEpenad, IEHEpaTOp IEPEMEHHOr0 TOKa, 3JIEKTPOJBUIaTElb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TeJIeBH30p, aHTeHHa, TeiedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHAst OaTapes.



I11. TIVTAHHUPYEMBIE PE3YJbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJTHEI'O OBLIEI'O OBPA3OBAHUA

OcBoenue yuebHoro npeamera «dusnkay Ha ypoBHE cpelHero obmiero oopazoBanus (0a30BbIid
YPOBEHB) MOJKHO OOECHEeUUTh [OCTHXKEHUE CJEAYIOMIMX JIMYHOCTHBIX, METalmpeIMETHBIX U
MpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJibTaThl OCBOEHUS y4yeOHOro mnpenMera «®Pu3nka» TOJKHBI OTpa)karhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
NO3WIMEH JHMYHOCTH, CHCTEMOH LEHHOCTHBIX OPHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXKIEeHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOIIECTBa,
pacimpeHne XU3HEHHOTO OMBITAa M ONbBITa JEATEILHOCTH B IPOILECCE PeaTn3allii OCHOBHBIX
HAIpPaBJIEHUHN BOCIIUTATENBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKoOro BOCIMTAHUS:

c(OPMHUPOBAHHOCTH TPAXAAHCKON MO3ULUU O0YYaroIIerocs Kak aKTUBHOTO U OTBETCTBEHHOIO
YJIeHa POCCUICKOTO 0OIIECTBa;

NPUHATHE TPATUIMOHHBIX  OOIICUEIIOBEUECKUX TyMAaHHUCTHYECKHX M JeMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPecax TIpa)kIaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYIPABJICHUN B 00pa30BaTEIbHON OpraHU3aIlHu;

YMEHHUE B3aUMO/JIeHICTBOBATh C COLMAIbHBIMA MHCTUTYTaMU B COOTBETCTBUU C UX (QYHKUUSAMHU U
Ha3HauYEHUEM;

TOTOBHOCTb K T'YMaHHUTapHOM U BOJIOHTEPCKO 1EeATETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSA:

c(OPMHPOBAHHOCTb POCCUHCKOM Ipa)1aHCKOW UAEHTHYHOCTH, IaTPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CUMBOJIAM, JOCTIKEHHSIM POCCHICKUX YYEHBIX B
obsactu UMK U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUIECKOTO TIOBEACHUS;

CMOCOOHOCTh OIICHMBATh CHUTYaLUIO M MPHUHUMATh OCO3HAHHBIE pEIIEHUsS, OPUEHTHUPYSACH Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YYEHOTO;
OCO3HAaHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS

ACTETUYECKOE OTHOIIEHHWE K MHDY, BKIIOUYAs JCTETHKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy/10BOr0 BOCIIMTAHUS:

WHTEpEC K Pa3IMYHbIM cepam mpodecCHOHANBHON NeATENbHOCTH, B TOM YHCJIE CBSI3aHHBIM C
¢u3MKOM W TEXHHKOW, YMEHHME COBEpIIaTh OCO3HAaHHBIA BBHIOOp Oynymield mnpodeccuun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IIJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHMI0O M CaMOOOpa30BaHMIO B 00JacTH (U3MKH Ha
MPOTSKEHUU BCEU KU3HU,

6) 9KOJIOrNYECKOTO BOCTIUTAHUSI:



C(OPMHPOBAHHOCTh  DKOJIOTUYECKOH  KyIbTYpHI, OCO3HaHHME TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JNEHUCTBUU B OKPYKAIOLIEH CpElle HAa OCHOBE 3HAHMS LEIeH
YCTOHYHBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpeHue OIMbITa JEATSILHOCTH JKOJIOTHUYECKOW HANpPaBICHHOCTH HA OCHOBE HMMEIOIIUXCS
3HaHWH 1Mo (HU3MKeE;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

C(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bU3MYEeCKON HAYKH,

OCO3HAaHWE IIEHHOCTH HAyYHOW JIEATEIHHOCTH, TOTOBHOCTh B IMpOLIECCE HU3Yy4eHUs (QHU3UKU
OCYIIECTBIISATh IPOSKTHYIO M HCCIICIOBATEIIbCKYIO JISATEIPHOCTh MHINBUYaIbHO U B TPYIIIIC.
METANIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHBIE YUeOHbIE NelCTBUS

Ba3oBble joruveckue aeiicTBHA:

CaMOCTOSITENILHO  (DOPMYJIMpPOBATh W aKTyaIM3HpOBaTh NpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENIEIIATH 1SN IEATSILHOCTH, 33]]aBaTh MApaMETPhl U KPUTEPUU MX JTIOCTUKCHUS;

BBISIBJISTH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3HUECKUX SIBIICHUSX;
pa3pabareiBaTh IUTAH PEHICHHS MPOOJIEMBI C YY4ETOM aHAIM3a UMEIONINXCS MATCPUAIBHBIX H
HEMaTepUATBHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHBBI B JICATCIILHOCTD, OIICHHBATh COOTBETCTBUE PE3yIHTATOB IIEJISIM, OIICHUBATH
PHUCKH TIOCTIEICTBUI JESTENbHOCTH;

KOOPJIUHUPOBATh W  BBINONHATH pPabOTy B  YCIOBHSIX pEANTbHOTO, BUPTYaldbHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TTPOOIIEM.

basoBble ucciienoBare/ibCKie JeHCTBUA:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMH ITOHSATHSAMHI M METOIaMU (PU3HUYECKON HAYKH;
BJIQJICTh HaBBIKAMHU y4eOHO-UCCIICIOBATEIILCKON U TIPOSKTHOM JISATEIIBHOCTH B 00JIaCTH (DU3HKH,
CIOCOOHOCTBI0O M TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TIOMCKY METOJOB pEIIeHHs 3ajaad
(U3HYECKOTO COACPKAHKS, TPUMEHEHHIO Pa3JIMIHBIX METOJIOB TTO3HAHHSI,

BIIQJIETh BUJAMH JESATEIBHOCTH 10 TMOJXYYCHHIO HOBOTO 3HAHHS, €ro HHTEpIpeTalu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YIEOHBIX CHUTYAIIHSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH PUYMHHO-CIICACTBEHHBIE CBSI3U M aKTYaIU3UPOBATh 33/1a4y, BBIIBUTATh TUTIOTE3Y €€
peIIeHHs, HAaXOUTh apTyYMEHTBI JUTS JIOKa3aTeIhCTBA CBOMX YTBEPXKICHHM, 3a]1aBaTh MapaMeTPhI
U KPUTEPUU PEIICHHS,

aHAJIM3UPOBATH TOJyYCHHBIC B XOJI¢ PEIICHUS 3a/1a4ll Pe3y/IbTaThl, KPUTHUSCKHA OICHUBATh MX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTH U GOPMYITUPOBATH COOCTBEHHBIC 33aUl B 00pa30BaTEIBHOMN IEATEIHHOCTH, B TOM YHCIE
pY U3y4eHUH PU3UKH;

JaBaTh OLEHKY HOBBIM CHUTYAI[USIM, OIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETb MEPEHOCUTH 3HAHUS TI0 (PU3HKE B MPAKTUUYECKYIO 00JIaCTh KU3HEACITEILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC UJCH, TIPE/JIaraTh OPUTHHAIBHBIC MTOIXOIbI M PEIICHHS,



CTaBUTb IPOOJIEMBI U 3a]auHl, JOMYCKAIOIUE aJIbTEPHATUBHBIE PELICHHUS.

Pabora ¢ undopmanmeii:

BJIQJICTh HABBIKAMH TOJyYE€HUS HHPOPMALUN (PU3UUECKOTO CONEPKAHMSI U3 HCTOYHHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEIbHO OCYILECTBIATh IOUCK, aHAJINW3, CUCTEMATH3aLUI0 U HHTEPIPETALUIO
UH(OPMALIUU Pa3IMYHBIX BUJOB U (OPM IMPECTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTb UH(OPMAIIHH;

UCIOJIb30BaTh CPEACTBA MH(MOPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJIOTUH B pEIIEHUU
KOTHUTHBHBIX, KOMMYHHMKATUBHBIX M OpPraHU3aLMOHHBIX 3a1ad C COONIofeHUuEeM TpeOOBaHUMI
SPrOHOMMKH, TEXHUKH O€30IIaCHOCTH, TUTHEHBI, pecypcocOepex eHns, MPaBOBbIX M ATHUYECKUX
HOPM, HOPM HH(POPMAIIMOHHOW 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PM3MYECKOTO COACPIKAHUS B Pa3IUYHBIX (GopMarax ¢ y4ETOM Ha3HAUCHHS
UHpOpPMALIMKM W IIETICBOM ayJUTOPUH, BBIOMpas ONTUMAIBHYIO (OpMy mpencTaBieHUS U
BU3YaIU3alUU.

KoMMyHuKaTHBHBIC yHUBEpPCaAJIbHbIE YUeOHbIEC 1eliCTBUA:

OCYLLIECTBIIATH OOLIIEHUE HAa YpOKaX (PU3MKU U BO BHEYPOUHOU JEATEIBHOCTH;

pacro3HaBaTh MPEIIOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMAr4aTh KOHMIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;
[IOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHON pabOThI;

BBIOMpATh TEMAaTUKYy M METOJbl COBMECTHBIX JEHCTBUN C Y4€TOM OOIIMX MHTEPECOB, U
BO3MOXKHOCTEH Ka)kJIOT0 UieHa KOJUIEKTHBA,

IIPUHUMATD LIEJIM COBMECTHOMN JIEATEIBHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATh JEHCTBUS 110
€€ TOCTHKEHUIO: COCTAaBIISTh IUIaH AEUCTBUMN, PACIIPEAENIATH POJIM C yUETOM MHEHUI YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM paldoThI;

OLIEHMBAaTh KayeCTBO CBOETO BKJAJa M Ka)XJOr0 y4yaCTHHKAa KOMaHIbl B OOLIMH pe3yinbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeajgaraTb HOBBIE NPOEKTHI, ONEHUBAaTh HJEUW C TMO3UIMM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISATh MO3UTUBHOE CTPATETMYECKOE MOBEJIEHUE B PA3IMYHBIX CUTYAIUSX, MPOSIBISTH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe AeiicTBUS

Camoopranu3anus:

CaMOCTOSITENIbHO ~OCYILECTBIISATh TMO3HABATENbHYIO JEATENbHOCTh B 00JacTH (QU3UKH U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/1auH;
CaMOCTOSITENIbHO COCTAaBJISITh IUIAaH PEUIeHUs] pacuy€THBIX M KAuyeCTBEHHBIX 3ajay, IUIaH
BBIMIOJTHEHUS] TMpaKTU4Yecko paboThl € Y4ETOM UMEIOUIMXCA PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHI;

JlaBaTh OLEHKY HOBBIM CUTYAaIlHsIM;

pacIMpsATh paMK1 y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEATNOYTEHHIA;

JienaTh OCO3HAHHBIIN BEIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTD 32 PEILICHHE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHHUIO SPYAULUU B 00MacTH (DU3HUKH, HMOCTOSHHO
MOBBIIIATH CBOM 00Pa30BATEIHHBIA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOLHOHAJIbHBIH HHTEJIEKT:



JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEISM;

BIIQJICTh HABBIKAMHU TIO3HABATENHHOW PEIICKCHMH KaK OCO3HAHHWS COBEPINACMBIX JICHCTBUU U
MBICIIUTENIBHBIX IIPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;

WCIOJIb30BATh MPUEMBI pedIIeKCHUU TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATD PELICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apT'yMEHTBI IPYTUX MPU AHATIM3€E PE3yIbTaTOB ACSITEIbHOCTH;

MPUHUMATD ce0sl, TOHMUMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHAJIU3€E PE3YJIbTATOB JIE€ATEIIBHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTrUX HA OLIMOKH.

B mpomecce AOCTHXKEHHSI JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBI 1O (HU3UKE s
YPOBHSI CpEIHEr0 0o0mero oopa3oBaHusi y 0OydYaIOIIMXCSl COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
MHTEJJIEKT, MPEANoaraoiui copMUPOBaHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE, BUIETh
HaIpPaBIICHUS Pa3BUTHS COOCTBEHHON IMOLIMOHABHOM cephl, ObITH yBEPEHHBIM B cele;
CaMOpETYJIMPOBAHHUS, BKIKOYAIOLIErO0 CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TMOBEJIEHUE, CIIOCOOHOCTh aIaTUPOBATHCSA K AMOLIMOHAIBHBIM W3MEHEHUSM H TPOSBISATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMIICHUE K JOCTUKEHUIO LIEIHU U YCIEXY, OITUMU3M,
MHUIMATUBHOCTb, YMEHHUE JIEHCTBOBATh UCXO/1 U3 CBOMX BO3MOKHOCTEN;

SMIATHH, BKIIIOYAIOUIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE APYTUX, YUUTHIBATh
€ro MpH OCYIIECTBICHUH OOIIEHHs], CHOCOOHOCTh K COUYBCTBHIO U CONIEPEKHBAHHUIO;
COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAWBaTh OTHOIIEHUS C JAPYTHMMHU
JFOIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTh KOHMIUKTHI.

HNPEIMETHBIE PE3YJIbTATHI

K xon1y o6yuenus B 10 kiacce nmpegMeTHbIE pe3yabTaThl Ha 0230BOM YPOBHE J0JKHBI OTPAXKaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

JIEMOHCTPHUPOBATh HA IPUMEPAX PoJib U MECTO (GU3UKHU B POPMUPOBAHUN COBPEMEHHOW HAyYHOU
KapTHUHBI MUPA, B PA3BUTUU COBPEMEHHOMN TEXHUKH U TEXHOJIOTUH, B MPAKTUYECKOU 1€ATEIbHOCTH
b1 {001 (7 K

YUUTHIBATh T'PAHUIBI MPUMEHEHUS H3YYEHHBIX (DU3MYECKHX MOJeNeil: MaTepuanbHas TOdYKa,
MHepIHalibHas CUcTeMa O0Tcuéra, abCOIOTHO TBEPJOE TENO, UACANbHBIN a3, MOJEIU CTPOCHUS
ra3oB, JKUAKOCTEH M TBEPIBIX TeJ, TOUEUHBIH IEKTPUUECKUM 3apsi MPU PEeLIeHUN (PU3UUECKUX
3a/1ay4;

pacrno3HaBaTh (GU3NIECKUE SIBJICHHS (TIPOIECCHI) M OOBACHITh MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KMHETHUECKON TEOPUHU CTPOEHUS BEIIECTBA U 3JEKTPOJUHAMUKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE MaJCHHE TeJ, IBUXKEHHE IO
OKPY’KHOCTH, MHEpLUs, B3auMoJeicTBue Tel, Aud¢y3us, OpOyHOBCKOE ABUKEHHE, CTPOEHUE
KHUJIKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa Tell NMPHU HarpeBaHUH (OXJIAKICHHH), TEIUIOBOE
paBHOBECHE, UCIApEHUE, KOHACHCALUs, IUIABJICHHE, KPUCTAJIM3alus, KUIIEHUE, BIIAXXHOCTh
BO3/yXa, [TOBBIICHUE JAaBJICHMS ra3a IPU €r0 HAarpEBAaHUU B 3aKPBITOM COCYAE, CBS3b MEXKAY
napaMeTpaMM COCTOSIHUSA I'a3a B U30IPOIIECcCax, dJIEKTpU3aLysl TeJ, B3aUMOJEHCTBUE 3apsI0B;
OINMCHIBATh MEXaHWYECKOEe ABM)KEHME, UCTOJb3ys (U3NYECKUE BEIUYUHBI: KOOpJAUHATA, MYTh,
NepeMEIICHNE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUIIa, UMITYJIbC Tela, KHHETUYECKast YHEPTUs,



NOTEHIMAJIbHAs HEPrus, MeXaHuueckas padoTa, MEXaHHMYECKash MOIIHOCThb; IPHU OINUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUN CMBICI HCIIOJIB3YEMbIX BEIUYMH, MX OO0O3HAUYEHUS U
€IMHUIIBI, HAXOIUTHh (POPMYJIBI, CBS3BIBAIOIIME IAHHYIO (U3NYECKYIO0 BEIMYHHY C JIPYTHMMHU
BEJIMYHMHAMU;

OIMCHIBATh U3yUYCHHBIE TEIUIOBBIC CBOWCTBA TEJ M TEIUIOBBIC SIBJICHUS, UCTIONB3Ys (PU3NYECKHE
BEJIMYMHBIL: JIaBJICHUE Tra3a, TEMIEpaTypa, CpPedHsAs KHHETUYECKas JHEPIUs XaoTHYECKOIO
JBIKCHHUSI MOJIEKYJ, CpPEOHEKBAaApAaTU4YHAas CKOPOCTb MOJIEKYJ, KOJWYECTBO TEILIOTHI,
BHYTPEHHsS dHeprus, padoTa raza, Ko3QpQUUUEHT MOJE3HOr0 JAEHCTBUS TEIJIOBOIO JBUTATEls;
IOpY OIMUCAHUU TPABWIBHO TPAaKTOBaTh (U3UYECKUH CMBICI MCIIOJIB3YEMbIX BEJIWYMH, HX
0003HaUCHHSI U €AUHHILIBI, HAXOIUTH (HOPMYJIBI, CBA3BIBAIOIINE JaHHYIO (PU3NUECKYIO BEIIMYUHY C
JPYTMMH BEJTMYMHAM;

ONUCHIBATh H3YYECHHBIE JJIEKTPUYECKUE CBOICTBA BEUIECTBA U JJIEKTPUUECKUE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  IIOJIS, IOTEHLMAJ, PA3sHOCTh IOTEHUUAIOB; I[PU ONUCAHUU [PABUIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHULIBL
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEIMUUHAMU;
aHAJIM3UPOBATh (PU3NUYECKUE ITPOLIECCHI U SIBJICHHS], UCIIOJIB3Ysl (PU3MUYECKHE 3aKOHBI U TPUHLIUIIBL
3akoH BcemupHoro tsarotenus, |, Il u Il 3akonsr HetoToHa, 3aK0H coXpaHeHUs MEXaHUYECKOM
SHEPruM, 3aKOH COXPAaHEHUS MMITYJIbCa, MPUHLUI CYNEPHO3ULUN CUJI, IPUHIIUII PABHOIIPABUS
MHEPLHAIbHBIX CUCTEM OTCU€Ta, MOJEKYJISIPHO-KMHETUYECKYIO0 TEOPHIO CTPOECHHS BEIIECTBa,
ra3oBbl€ 3aKOHBI, CBS3b CPEJHEH KHHETUYECKOW SHEPTUM TEIJIOBOTO JBUKEHHS MOJIEKYN C
abCONMIOTHONW  TeMIepaTypod, MepBbIi 3aKOH  TEPMOJMHAMMKH, 3aKOH  COXpaHEHUs
AIIEKTPUUYECKOTO 3apsa, 3aKoH KysoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA,
€ro MaTeMaTH4ecKoe BBIPAKEHHE U YCIIOBHS (TpaHUIIbI, 00JaCTH) MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPHUHLMUIBI JIEHCTBUS MAalIWH, NMPHUOOPOB M TEXHUYECKUX YCTPOMCTB;
pas3nnyarh yciaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIIIOJIHATh OKCIEPUMEHTH IO HCCIEIOBAaHUIO (PU3UYECKUX SBJIEHUH U IPOLECCOB C
UCIIOJIb30BaHWEM TMPSAMBIX U KOCBEHHBIX H3MEpEHUH, TMpu 3TOM  (POpMYIHPOBAThH
npoOeMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py/10BaHusl, IPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOJIBL;

OCYILLIECTBISATh NMPSIMbIE U KOCBEHHbIE M3MEPEHUs (PU3UYECKUX BEIMYUH, IPU 3TOM BHIOHMpAThH
ONTUMAJIBHBIA CHIOCO0 U3MEPEHUsS M MCIIONB30BaTh M3BECTHBIE METO/BI OLEHKU MOTpEeIIHOCTEN
U3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXIY (PHU3MUECKUMH BEIMYMHAMU C HCIIOJIB30BAaHHEM MPSMBIX
U3MEpPEHH, MpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (MKCHpPOBATh pPE3yJbTaThl IMOJY4YEHHOM
3aBHCUMOCTH (PU3UYECKUX BEJIMYUH B BHJIE TAOIUI] U TPapUKOB, 1€1aTh BHIBOJIBI 10 pE3yJIbTaTaM
HCCJIEJIOBAHMUSI,

co0nroaTh MpaBuiia OE30MacHOro Tpyda MpH MPOBEACHUM HCCIEAOBAHUN B paMKax y4eOHOro
HKCIIEPUMEHTA, y4eOHO-UCCIICAOBATEIBCKOW U TMPOEKTHOW MESATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOUCTB U TaOOpaTOPHOT0 000PYAOBaHUS;

pemaTh pacuéTHBIC 3a/la4M C SIBHO 3aJaHHOM (PU3MUECKOW MOJEINbIO, MCIIONB3Ys (PU3UUEcKue
3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHAIW3a YCIOBHS 33/Ja4M BBIOMpATh (PU3NYECKYIO MOJEINb,
BBIJICJIATE (PU3UUECKUE BEIMYMHBI U (HOPMYJIbl, HEOOXOIUMBIE Ul €€ pELICHMs, MPOBOIUTH
pacy€Thl U OLIEHUBATh PEAIbHOCTh ITOJIyY€HHOI'O 3HAaUY€HUs (PU3MUECKON BEIUYHMHBI;



peliath KauyeCTBEHHbIE 3aJauyd: BBICTpauBaTh JIOTUYECKH HENPOTHUBOPEUMBYIO IIETIOUYKY
paccyXJIeHUl ¢ OMOPOi Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYCCKUE SBICHUS;
MCIIOJIb30BATh MPHU PEIICHUN YIeOHBIX 3a7a4 COBPEMEHHbBIE WH()OPMAIIMOHHBIC TEXHOJIOTHUU IS
MOWCKA, CTPYKTYPUPOBAHUSI, MHTEPIIPETAIIMH U TIPEJCTABICHUS YICOHOW M HAYYHO-TIOMYJISIPHON
uH(pOpMaIlMK, TIONYYCHHOW U3 Pa3IMYHbIX HWCTOYHUKOB, KPUTUYCCKU AaHAIU3HPOBATH
MOJIy4aeMyro HH(POPMAIHIO;

MPUBOJIUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B PAa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (PU3MKE B MOBCEAHEBHOW >KU3HM JJIsi 00eCreYeHUs
0€30MacHOCTH TIpHU OOPAIEHUH C MPUOOPAMH M TEXHUUYECKUMHU YCTPONCTBAMHU, JJII COXPAaHEHUS
3JI0pPOBbS U COOTIOCHHUSI HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/ie;

paboTaTh B TPYIIE C BBITOJHEHUEM DPA3JIMYHBIX COIHMAIBHBIX POJICH, TUIAHHPOBATH PadOTy
TPYNIbL, PalMOHATBHO pacHpenessiTh OOS3aHHOCTH W IUIAHUPOBATh JCATCIBHOCTh B
HECTaHJIAPTHBIX CUTYAlUsIX, aIEKBAaTHO OLICHWBATh BKJIAJ KAXKJIOTO M3 yYAaCTHUKOB TPYIIIHI B
peleHne paccMaTpuBaeMoOi IPOOIEMBI.

K koniy o6yuenus B 11 kiacce npeamMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPAXKaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPHPOBATH HA MIPUMEPAX POJIb U MECTO (U3HKHU B POPMUPOBAHUN COBPEMEHHONU HAYIHOM
KapTUHBI MUPA, B PA3BUTUH COBPEMEHHOMN TEXHUKH M TEXHOJIOTUH, B MPAKTUICCKOM ICATEITHHOCTH
JOJIeH, 1IETIOCTHOCTh U €IMHCTBO (PU3UUECKON KapTUHBI MUPA;

VYHUTHIBATh TPAHUIIBI TPUMEHEHUS U3YICHHBIX (DU3HMUECKUX MOJIEIICH: TOUCTHBIN AIICKTPUICCKHIA
3apsn, Jyd CBETa, TOUEYHBIH UCTOYHHK CBETa, AAEpHAas MOJENb aToMa, HYKIOHHAs MOJENb
ATOMHOTO Siipa NpU perieHuu GU3NYECKUX 3a/1a4;

pacmo3HaBaTh (uU3UUECKHe sBIEHUS (Tporecchl)) U OOBACHATH WX Ha OCHOBE 3aKOHOB
AIIEKTPOJAMHAMUKHA M KBAaHTOBOM (DM3MKH: dJIEKTpUYecKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHUTHOE JEHCTBUS TOKa, B3aMMOJCHCTBHE MAarHUTOB, JJIEKTPOMAarHUTHAs
WHAYKIHS, JCWCTBHE MAarHUTHOTO IIOJIS Ha MPOBOJHUK C TOKOM U JIBIDKYIIUHCS 3apsij,
AJIEKTPOMArHUTHBIC KOJICOAHUS M BOJHBI, IPSMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHUE,
nperomiieHue, WHTepdepeHnus, audpakius W TMOJSIPU3ANUAS CBETa, JUCIEPCUS CBETa,
dotoanexkrpuuecknii 3¢pdexT (pororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWIATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAsI U ICKYCCTBEHHAS PAIMOaKTUBHOCTD;

OMKCHIBATh M3YUYEHHBIE CBOWCTBA BeIIECTBA (DJICKTPUUYECKHE, MATrHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MTPOBOAMMOCT PA3NUYHBIX CPEN) U DJICKTPOMArHUTHBIE SBIEHUS (IIPOIIECCHI),
UCTIONB3YS  (U3MYECKHE BEIMYUHBL: DICKTPUUECKUM 3apsl], cujla TOKa, DJIEKTPUYECKOe
HaNPsDKEHUE, SJICKTPUIECKOE COMTPOTUBIICHHUE, PA3HOCTH MIOTSHIHAIIOB, SJICKTPOABHKYIIAs CHJIA,
paboTa TOKa, WHAYKIHS MarHUTHOTO TOJs, cwia Awmepa, cwia JIopeHIa, WHIyKTHBHOCTH
KATYIIKH, YHEPTUs JJIEKTPUYECKOTO0 W MArHUTHOTO TIOJICH, TEPHOJ M YacToTa KOJcOaHWW B
KoJIe0aTeIIbHOM KOHTYpE, 3apsj] U CHJIa TOKa B MPOIECCe TAPMOHHUYECKUX IJIEKTPOMArHUTHBIX
KonebaHuii, (POKyCHOE pAcCTOSHHWE W ONTHYECKAas CHUJia JMH3bI, NP OMUCAHUM MPABWILHO
TPAKTOBAaTh (PU3UYECKUI CMBICT HCIIONB3yEMbIX BEIWYMH, MX OOO3HAYCHWS M CIUHUIIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMUUHY C IPYTUMH BETUYHHAMU;
OIMKCHIBATh M3yYEHHBbIC KBAHTOBBIC SBICHUS M IMPOLIECCHI, UCTIONB3YS (PU3NYSCKUE BEITUIHHBIL:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI U YaCTOTa CBETA, YHEPTUsS U UMITYJIbC (POTOHA,
nepuoj Mojypacnaja, YHeprusi CBA3M aTOMHBIX Sifiep, MPH OMUCAHUHM MPAaBUIBHO TPAKTOBATh



(Gu3n4ecKnii CMBICI UCIIOJIb3YEMbIX BEJINYHMH, UX 0003HAYCHUS U €AMHUIIbI, YKa3bIBaTh (POPMYJIbI,
CBSI3BIBAIOIME TAHHYIO (DU3MYECKYIO BEIUYHHY C IPYTMMHU BEIIMYMHAMH, BHIUUCIATH 3HAUCHUE
(U3HYECKON BETMYMHBL;

aHATM3UPOBATh (PU3NUECKUE MTPOLIECCHI U SIBICHHS, HCIIONIB3Ys (PU3MYECKHE 3aKOHBI U IPHHLIUIIBL:
3akoH OMma, 3aKOHBI MOCJIEAOBATEIFHOIO U MApaJUIETBLHOTO COSAMHEHUS NMPOBOJAHUKOB, 3aKOH
Jbxoyns—JleHna,  3aKOH  DJEKTPOMArHUTHOM  MHAYKUUHM,  3aKOH  NPSMOJIMHEHHOIrO
pacIpoCTpaHEHUsl CBETa, 3aKOHbI OTPAXKEHUS CBETA, 3aKOHBI IIPEJIOMIIEHHUS CBETA, ypaBHEHUE
OliHmreitHa 118 GoTodPdexTa, 3aKOH COXpaHEHUS SHEPIHHU, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH
COXPaHEHMsI IEKTPUUECKOrO 3apsi/ia, 3aKOH COXpPAaHEHHs MaccOBOIO 4MCia, MOCTynarel bopa,
3aKOH PaJMOAaKTUBHOIO PAclaza, MpH 3TOM pa3indyarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKECHUE U YCIOBHSA (TPAHULBI, O0JIACTH ) TPUMEHIUMOCTH;

OTIpEJIeNIATh HalpaBJIeHUEe BEKTOpa MHIYKIIMM MarHUTHOTO TOJSI MPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cuibl JlopeHua;

CTPOUTH M OMMCHIBATh N300pa’KeHHE, CO3JaBaeMO€e IJIOCKUM 3€pKaJloM, TOHKOM JIMH30H;
BBIMOJIHATE AKCIEPUMEHTHl 10 HCCIEJOBAHUIO (U3NYECKUX SBJIEHUI M IPOLECCOB C
UCIOJIb30BAaHUEM MPSIMBIX, M  KOCBEHHBIX H3MEpPEHUH: mpu 3TOM  (OpPMYIHPOBATH
npobaeMy/3agady ¥ rMIoTe3y y4ueOHOro 3KCrepuMeHTa, COOMpaTh yCTaHOBKY U3 IIPEJIOKEHHOTO
000pyI0BaHUs, MPOBOAUTH OIBIT M (POPMYIUPOBATH BHIBOJIBL;

OCYIIECTBIISITh NMPSIMbIE M KOCBEHHbBIE M3MEPEHUs! (PU3UYECKUX BEIMYUH, IIPU 3TOM BHIOHMPATH
ONTUMAIIBHBIA CIIOCO0 M3MEPEHUS] M HMCIIOJIb30BaTh M3BECTHBIE METOIBI OLIEHKH MOTPEIIHOCTEH
WU3MEPEHHUI;

UCCIIeI0BaTh 3aBUCUMOCTH (PU3UYECKUX BEJIMUYUH C MCIIOJIB30BAaHUEM MPSIMBIX U3MEPEHUIl: MpH
TOM KOHCTPYHpPOBAaTh YCTAHOBKY, (DUKCUPOBaTh pe3yJabTaTbl IOJTYYEHHOH 3aBHCUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
UCCIIEIOBaHMS;

coOoaTh MpaBuiia 0€30MacHOro TpyAa MPHU MPOBEAECHUU UCCIEIO0BaHUNA B paMKax y4eOHOTro
OKCTIEPUMEHTa, y4eOHO-MCCIIETOBATEILCKOW M TMPOEKTHOW NESTETHHOCTH C HCIOIB30BAaHHEM
U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBaHMS;

pemarh pacu€THBIE 3a/la4d C SIBHO 33JaHHON (PU3MUECKOW MOJIENBI0, MCIIONB3Ys (PH3UUEcKue
3aKOHBI W TIPUHIIMIIBI, HA OCHOBE aHAJHM3a YCJIOBUS 3a/la4d BBHIOMPATh (PU3UYECKYIO MOJIEIb,
BBIJICJIATE (PU3UUECKUE BEIMYMHBI M (HOpMYJbl, HEOOXOAUMBbIE Al €€ pEIIeHHUs, NMPOBOAUTH
pacy€Thbl U OLIEHUBATh PEATLHOCTH MOJYYEHHOTO 3HAYeHUs (PU3UUECKOM BETHUNHBI;

pemaTb KauyeCTBEHHbIE 33/Ja4yM: BBICTPAUBATh JIOTUYECKH HEMPOTHBOPEUUBYIO LIETIOYKY
paccyXIeHU ¢ ONOpPOi Ha N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBJICHUS;
WCTIOJIB30BATh MPH PEHICHUH y4eOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH IS
MIOWCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAINU U TIPEACTABICHUS YUeOHOH U HAYYHO-TIOMYJISIPHOM
UHPOpPMANINK, TIONIyYEHHOH W3 pa3MYHBIX HMCTOYHUKOB, KPUTHYECKH aHAIM3HPOBATH
MOJTy4aeMyto HHPOPMAIHIO;

OOBSICHATh MPHUHLUIBI JEHCTBUS MAaIIWH, NPUOOPOB M TEXHUYECKHX YCTPOMCTB, pa3iuvaTh
yCIIOBHA UX 0€30MacHOT0 MCIIOJIb30BAaHMS B TOBCETHEBHOM JKU3HU;

MPUBOAUTH PUMEPHI BKJIaZa POCCUMCKHX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE TPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;



HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3KMKe B MOBCEAHEBHOW JKM3HM JJIsl 00ecredeHUs
0€e301acHOCTH MpU O0pAIIEHUH ¢ TPUOOPAMHU U TEXHUYECKUMHU YCTPOHUCTBAMU, Uil COXPAHEHUS
3JI0pOBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKpYXKAIOIEeH cpejie;

paboTaTe B TpyIIE C BBIIOJHEHHWEM Pa3IMYHBIX COIHUAIBHBIX POJICH, MIaHUPOBATH PabOTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYallMsX, aJ€KBaTHO OLIEHHUBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB IPYIIIBI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



IV. TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/m
NMPorpamMmbl

KoaunuecTBO 4acoB

Bcero

Paznen 1. PU3UKA U METO/JAbI HAYYHOI'O ITIO3HAHUA

duaekTpoHHble (LM (poBbHIE) 00pa3oBaTebHbIE
pecypcsbl

1.1 dusrKa U METObI HAYYHOTO MTO3HAHUS 2 bubmuoreka IIOK https://m.edsoo.ru/7f41bf72
Hroro mo paszeiny 2

Pa3znen 2. MEXAHUKA

2.1 Kunemaruka bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
2.2 JluHamMuKa bubmmoreka IIOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpAaHEHHsS B MEXaHUKE bubmunoreka L{OK https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18

Paznen 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJNHAMUKA

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM

3.1 9 bubanoreka IJOK https://m.edsoo.ru/7f41bf72
TECOPHH

3.2 OCHOBBI TEPMOTUHAMUKH 10 Bbubanoreka IJOK https://m.edsoo.ru/7f41bf72
A .

3.3 TPCETATHRIC COCTOTHHA BetecTsa 5 bubanorexa IJOK https://m.edsoo.ru/7f41bf72
®dazoBbIE IEPEXOBI

Hroro no paszneny 24

Paznen 4. JJIEKTPOJINHAMMUNKA

4.1 DneKkTpocTaThKa 10 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72
I1 i i .

4.2 OCTOSHIBIH SICKIPHACCIHH TOK 12 bub6muoreka IOK https://m.edsoo.ru/7f41bf72

Toxu B pa3IuyHbBIX Cpeaax



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

Hroro no pazneny

22

PesepBHOE Bpems
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11 KUIIACC

HaumeHoBaHue pa3iesioB U TeM
NMPorpamMmbl

Ne i/

Paznea 1. JIEKTPOJAUHAMUKA

KoaunuecTBO 4acoB

Bcero

dueKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTe/bHbIE Pecypchl

MarunuTtHoe noje. IJ1eKTpOMarHuTHast

1.1 11 bubmmoreka IIOK https://m.edsoo.ru/7f41c97c
WHTYKIHSI

Htoro no pazneny 11

Pa3znen 2. KOJIEBAHUWS 1 BOJIHBI
M

2.1 CRAUIHCCINC | SJICKIPOMATHHTHBLC 9 bub6mmoreka LTOK https://m.edsoo.ru/7f41c97c
KOJIeOaHHS
M

2.2 CXAHIICCKHC 1 SNCKIPOMATHHTHEIC 5 bubmmoreka IIOK https://m.edsoo.ru/7f41c97c
BOJIHBI

2.3 OnTHka 10 bu6mmoreka LTOK https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OcHOBBI cIelIMATILHON Teopuun

3.1 4 bubamnoreka I{OK https://m.edsoo.ru/7f41c97c
OTHOCHUTEIILHOCTH

Hroro no pasneny 4

Pa3nen 4. KBAHTOBASI ®U3UKA

4.1 DIeMEHTHI KBAHTOBOW ONTHKH 6 bubaunorexa I{OK https://m.edsoo.ru/7f41c97¢
4.2 Ctpoenue aToma 4 bubaunoreka [IOK https://m.edsoo.ru/7f41c97c
4.3 ATomHOE S1pOo 5 bubmuoreka IIOK https://m.edsoo.ru/7f41c97c
Wroro no pazneny 15



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

Paznen 5. JIEMEHTBI ACTPOHOMMHU U ACTPODPU3UKU

5.1 DjieMeHTHI aCTPOHOMHUHU M aCTPOPHUIUKU 7 bubmmoreka LTOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7

Paznen 6. OBOBIAIOIIEE IOBTOPEHUE

6.1 O6o01aroiee MoBTOPEHUE 4 bubnmoreka LIOK https://m.edsoo.ru/7f41c97c
Wroro no pazueny 4

PesepBHOE Bpemst 3
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V. IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC

KoanuecTBo yacos
Ne n/m Tema ypoka

Bcero

1 ®usnka — Hayka o npupoje. Hayunsie MeToab! NO3HaHKS OKPYKAIOIIETO MUPA 1

5 Posb 1 MecTo (u3nKK B GOPMHUPOBAHUU COBPEMEHHON HAYUYHOW KapTUHBI MUPA, B IPAKTHUECKON 1
NEeATEIbHOCTH JIFOAEH

3 Mexannueckoe npukeHue. OTHOCUTEIBbHOCTh MEXAaHUUYECKOTO BMKeHus. [lepemenienue, 1
CKOpPOCTb, YCKOPEHUE

4 PaBHOMEpPHOE IPAMOJIMHENHOE IBUKEHHE 1

5 PaBHOYyCKOpEHHOE IPSIMOIMHENHOE ABUKEHNE 1

6 CBoOogHoe majieHue. Y CKopeHue CBOOOHOTO M ICHHS 1

7 KpusonnHueiinoe nBrxenue. BHKeHHE MaTEpUaIbHON TOUKH 110 OKPYKHOCTH 1

8 [Tpuruun otHocuTensHOCTH [Manunes. UHepuuaneHele cuctemsl orcyera. [IepBelii 3aKoH 1
Herorona

9 Macca tena. Cuna. [lpunnun cynepno3uniuu cui. Bropoi 3akon HetoToHa 11 MatepuanbHON 1
TOYKHU

10 Tperunii 3akoH Hpr0TOHA 1711 MATEpPUAIIBHBIX TOYEK

11 3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOpOCThb

12 Cuna ynpyroctu. 3akoH I'yka. Bec tena

13 Cwuia tpenust. Koaddunuent tpenns. Crta COnpoTUBIICHHS TIPU JBMKEHUHN Tea B KUIKOCTH 1
WM Ta3e

14 [ToctynarenpHoe U BpaliaTteabHOE ABMKEHHE aOCOMIOTHO TBEPAOTO Tesna. MoMeHT cuiibl. [1neuo 1
CHJIBL. Y CJIOBHSI paBHOBECHS TBEPJOTO Teja

15 NMnynbc MmaTepraabHONW TOUKH, CUCTEMBI MaTepUaNIbHBIX ToueK. VIMITynbe cuiibl. 3aKkoH 1

COXPAHCHUS UMITYJIbCA. PeakTuBHOE ABHKEHHE




Pabora u moutHOCTh cribl. Kunernueckast sHeprust MarepuanbHoil Toukn. Teopema 06

16 U3MEHEHUN KNHETUYECKOW SHEPruu

17 [orennmaneHas sHeprus. [loTeHIMambHASA SHEPTUSA YIPYTO 1e(DOPMUPOBAHHON MPYKUHBI.
[TorennmanpHast SHEPTHs Tesla BOJIU3U MOBEPXHOCTH 3eMITH

18 [TorennuanbHble U HEMOTEHLIUANbHbIE CHIIbL. CBA3b pabOTHI HEMTOTEHIMAIBHBIX CUJI C
U3MEHEHHEM MEXAHUYECKON SHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHEHUS MEXaHUYECKON SJHEPIUH

19 JlaboparopHas pabota «lccrienoBanue CBSI3U padOThI CUIIBI C U3MEHEHHUEM MEXaHUIECKOU
SHEPIruM Tejla Ha IPUMEPE PACTKEHHUS PE3UHOBOTO JKI'yTa»

20 KonTpomapHas padora o teme «Knnemaruka. JlmHaMuka. 3aKOHBI COXPAHEHUS B MEXAHUKE)

21 OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TeOpUH. BpoyHOBCKOE IBUKEHHUE.
Tupysis

99 XapakTep JBMKEHUS U B3aUMOJCHCTBUA YaCTUL BellecTBa. Moienu CTpOeHHUsI ra30B, )KUIKOCTEN
U TBEPIBIX TENI

23 Macca monexyi. Konmuectso Benecrsa. I[locrossHHas ABoragpo

24 TermoBoe paBHoBecue. Temneparypa u €€ uzmepenue. lllkana remneparyp Lenbcus

25 Nneanpheiii raz3 B MKT. OcHoBHOe ypaBHeHne MKT

26 AbGcomoTHas TeMIiepatypa Kak Mepa CpelHell KHHeTHUECKOM SHeprun ABUKEHHSI MOJIEKYJI.
VYpasaenune MenaeneeBa-Knaneipona

27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI

28 JlaGopatopHas pabota «lccnenoBanne 3aBUCUMOCTH MEX/y ITapaMeTpaMu COCTOSHUS
pa3peKEHHOTO Tra3ay

29 H3omnporiecchl B uaeaqbHOM Ta3e U UX rpaduyeckoe MpeIiCcTaBlICHNE

30 BHyTpeHHsIs sHeprus TEpMOIMHAMHYECKONW CUCTEMBI U CTIOCO0BI e€ n3MeHeHus. KonnuectBo
TEIUIOTHI U paboTa. BHyTpeHHsq SHEpTUsl 0THOATOMHOIO WJEaIbHOTO raza

31 Buasl Tennonepenaun

39 VY nenbHas TEIIOEMKOCTH BellecTBa. KomndecTBo TEMIOTH pU Teruionepenade. AarnadaTHbIN

poIiecc




33 [TepBrIii 3aKOH TEPMOJMHAMHKY M €T0 IPUMEHEHHE K U30IPoIleccam 1
34 HeobOpatumocTs mporieccoB B mpupoae. BTopoii 3akoH TepMOMHAMUKH 1
35 [Tpunnun pevicrBus u KI1/I TerutoBoi MaHbl 1
36 Hukn Kapuo u ero KITJ] 1
37 DKOJIOTHYECKUE TTPOOIEMBI TEIJIOIHEPTECTHKH 1
38 Ob6o6maromuii ypok «Momnekyisipaas ¢puznka. OCHOBBI TEPMOJUHAMUKI 1
39 KoHnTtponbhas pabota mo teme «MonekymsipHas ¢puszuka. OCHOBBI TEPMOIUHAMUKH 1
40 [TapooOpazoBanue u koHeHcanus. Mcnapenue u KuneHue 1
41 AOcomoTHas ¥ OTHOCUTEIbHAS BIAXXHOCTh BO3ayxa. HachlleHHbli map 1
42 Tsépnoe teno. Kpucrammmmueckue n amopdHsie Tesna. AHU30TPOIHS CBOMCTB KPUCTAILIIOB. 1
Kunkue kpucramipl. CoBpeMEeHHBIC MAaTEPHUAIIBI
43 [InaBnenue u KpucTauM3anus. Y gelbHas TermioTa miasinenus. Cyonumanus 1
44 YpaBHeHUE TEIIOBOTO OanaHca 1
45 DnexTpu3anus Tel. JNeKTpudeckuit 3apsia. J{Ba Buaa 2IeKTpUYeCKUX 3apsIoB 1
46 [TpoBOAHMKY, TUANEKTPUKH U TIOMYIIPOBOJHUKU. 3aKOH COXPAHEHHUS NEKTPUIECKOTO 3apsaa 1
47 B3aumoneiictBue 3apsioB. 3akoH Kynona. TouedHbli 2IeKTpUYeCKUil 3apsi 1
48 Hanpsok€HHOCTD 31eKTpudecKoro moss. [IpuHIun cynepno3uiuu 3MeKTpruieckux nonei. Jlnnuu 1
HaMPsKEHHOCTH
49 Pabora cun anexrpocratnueckoro nois. [lorennuan. PazHocTh moTeHManoB 1
50 [TpOBOAHMKY M TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM Moie. JudneKkTpruieckas MpOHUIIaeMOCTh 1
51 Onektpoémkoctb. Konnencarop 1
52 DNEeKTPOEMKOCTH TIOCKOTO KOHJIEHCATOpa. DHEPIHsl 3apsHKEHHOTO KOHEHCATopa 1
53 JlaGopaTtopHast pabota "M3mepenne 3meKTpoEMKOCTH KOHIeHcaTopa" 1
54 [IpuHIMN NEeHCTBUS U MPUMEHEHHE KOHJEHCATOPOB, KOMMUPOBAIBHOTO ammapaTa, CTpyHHOTO 1

MpUHTEpa. DIIEKTpOoCcTaTHYeCKas 3alIuTa. 3a3eMIIeHUE 3JIEKTPOIIPHUOOPOB




DIIEKTPUUYECKHI TOK, YCIIOBHS ero cymectBoBanus. [locrosinubiii Tok. Cuna Toka. Hanpsbkenue.

> Conporunenue. 3akoH Oma JJ1s1 ydyacTKa Henu !

56 [TocnenoBarenpHOE, MapaUIeIbHOE, CMEIIAHHOE COeIMHEHHE TPOBOTHUKOB. JIabopaTtopHas 1
pabota «/3y4yeHne CMEIIaHHOTO COCTUHEHUSI PE3UCTOPOBY

57 PaboTa 1 MOIITHOCTH JIEKTpUUECKOTro ToKa. 3akoH JIkoyis-Jlenna 1

58 3akon OMa 11 MOJTHOM (3aMKHYTOM) 3eKTpudeckoi nenu. Koporkoe 3ambikaHue. 1
Jlaboparopuas padota «M3mepenne D/IC ucTouHMKA TOKA U €70 BHYTPEHHETO COTPOTHBIICHUSD)

59 Pesepruriit ypok. KontponbHas pabota no teme "DnexrpoauHamuka” / Beepoccuiickas 1
poBepouHas paboTa

60 O6o6maromuil ypok «nekTpoanHaMmukay / Becepoccuiickas mpoBepodHas paboTa 1

61 DJIeKTpOHHAs MPOBOIUMOCTD TBEPIBIX METAIOB. 3aBUCUMOCTh COTIPOTUBIICHUSI METAJUIOB OT 1
temrieparypbl. CBEpXIPOBOIUMOCTh

62 DNEKTPUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB 1

63 [ToynpoBoAHUKH, UX COOCTBEHHAS U IPUMECHAs TPOBOAMMOCTE. CBOMCTBA p—N-TIepexoa. 1
[TosrympoBOTHUKOBEIE PUOOPHI

64 DNEeKTPUUECKHU TOK B PaCTBOPAX M PACIUIaBax dNEKTPOIUTOB. DIEKTPOIUTHUECKAS 1
JUCCOITHAITUS. DIEKTPOJIU3

65 DneKTpuueckuil TOK B razax. CaMOCTOSATENbHBIN 1 HECAMOCTOSTENbHBIN pa3psa. MomHuUs. 1
[Tmazma

66 DneKTpudecKrue MPUOOPHI U YCTPOMCTBA U UX MPAKTHIECKoe MpuMeHeHne. [IpaBuiia TeXHUKH 1
0€30MacHOCTH

67 KonTponbnas pabota nmo teme «nekTpocTatuka. [IocTOSHHBIN 2nekTprueckuii Tok. Toku B 1
Pa3IMYHBIX Cpeaax»

68 PesepBHblit ypok. O6o0maronmii ypok no remam 10 kimacca 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KUIIACC

Koan4yecTBO 4acoB

Ne ni/m Tema ypoka
Bcero

1 [TocTosiHHBIE MArHUTHI M MX B3aUMOEHCTBUE. MarHuTHOE 1ojie. BeKTOp MarHuTHOM MHIYKIIUH. 1
JIuHUM MarHUTHOM MHIYKIIUU

2 MaruauTtHoe nosje npoBoJHUKa ¢ TokoM. OnbIT Opcerena. BzaumoaeiicTBue NpoBoIHUKOB ¢ TOKOM
JlaboparopHas paboTa «3ydeHrne MarHUTHOTO MOJISI KATYIIKHA C TOKOM»

4 JleiicTBME MarHUTHOTO TIOJISI HA IPOBOIHKK ¢ TokoM. Cuta Amriepa. JlaboparopHas pabota 1
«HccnenoBanue nelcTBUA MOCTOSHHOTO MarHUTa HAa PAMKY C TOKOM)

5 JleiicTBME MarHUTHOTO TIOJISI HA ABIDKYIIYIOCS 3apsbkeHHYI0 yactuily. Cuina Jlopenma. Pabora 1
cuiel JIopeHna

6 OnekTpoMarHuTHas UHAYKIus. [loTok Bekropa MmaruuTHOM HHAYKUMU. D/]C naaykuuu. 3akoH 1
ANEeKTpOMarHuTHOW unaykiuu dapanes

7 JlabGopaTtopHas pabota «MccienoBanue siBICHUS JJIEKTPOMArHUTHON MHIYKITI 1

8 NuaykTtuBHOCTD. fBNeHue camouHaykuuu. J{C caMOMHAYKIIMU. DHEPTUsi MATHUTHOTO TOJIS 1
KaTYIIKA C TOKOM. DJIEKTPOMArHuTHOE T0JIe

9 TexHu4eckue ycTpoicTBa U UX NPUMEHEHHE: OCTOSTHHBIE MAaTrHUTBI, SJIEKTPOMArHUTHI, 1
3JEKTPOJIBUTATENb, YCKOPUTEIH JIEMEHTAPHBIX YACTUL, UHAYKIIMOHHAS [1€Yb

10 O6o0matomuii ypok «MarautHoe moje. IIeKTPOMarHUuTHAST MHTYKIIHSI

11 KonTponbhas pabota nmo Teme «MarHuTHoe mosie. JIeKTPOMarHuTHAs WHAYKIIHSD)

12 CBoOo1HBIE MeXxaHHuecKHe KoneOaHus. 'apMoHndeckue kojaedanus. Y paBHEHHE TapMOHUUECKUX 1
konebanuit. [IpeBpaienue sHeprun

13 JlaboparopHas pabota «lccrnenoBanue 3aBUCUMOCTH MepUO/ia MaNbIX KoJeOaHui Ipy3a Ha HUTH 1

OT JJIMHBI HUTH XU MAaCChI I'py3a»




Konebarenpublit KOHTYp. CBOOOHBIC 3JICKTPOMArHUTHEIE KOJICOAHUS B UCATEHOM

14 KoJsie0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKAY MEXaHUUECKUMHU U 3JIEKTPOMArHUTHBIMU 1
KoJe0aHusIMU

15 ®opmyna ToMmcona. 3aKOH COXpaHEHHsSI SHEPTUU B UI€aTbHOM KOJIeOaTeIbHOM KOHTYPE 1

16 [IpencraBienue o 3aTyxarolmux KoneOaHUAX. BboIHyX/IeHHbIE MEXaHUUYECKHE KOJIeOaHuU . 1
Pe3onanc. BeiHyk1€HHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHMsI

17 [lepemennslii Tok. CHHYCOUJANbHBIN IEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO TOKA. 1
AMIUIUTYHOE U JIeMCTBYIOIIEE 3HAaU€HUE CUIIbI TOKA U HAIPSKEHUS

18 Tpanchopmarop. [Ipons3BoacTBO, iepenava u MOTPeOICHUE IICKTPHUSCKON SHEPTHH 1

19 VY CTpoiCcTBO 1 IPAaKTUYECKOE MPUMEHEHHE IEKTPUUECKOr0 3BOHKA, FeHepaTopa epeMEHHOT0 1
TOKa, JMHUHN 3JIeKTporeperad

20 DKOJIOTUYECKHE PUCKU IIPU ITPOU3BOJICTBE 3IEKTpoIHEpruu. KynpTypa nucnonb3oBaHus 1
AJEKTPOIHEPIHH B TOBCEAHEBHON KU3HU

21 MexaHnuueckue BOJIHbI, yclI0BUs pacnpocTpaHeHus. Ilepros. CKopocTh pacnipocTpaHeHUs U 1
JUIHA BOJIHBL. [lonepeyHsie U Npo10IbHbIE BOJIHBI

22 3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3Byka 1

23 DNEeKTpOMarHUTHbHIE BOJIHBI, UX CBOMCTBA U CKOpOCTh. [1Ikana 31eKTpOMarHUTHHIX BOJIH 1

24 [TpuHIMIBI paAMOCBS3U U TeNleBuAeHUs. Pa3BuTue cpencts cBsa3u. Pannonokanus 1

25 KontponbHas padota «Konebanus v BOTHBD) 1

26 IIpssMonMHENHOE pacpOCTpaHEHUE CBETA B OJHOPOAHOM cpene. ToyeuHslli HCTOYHMK cBeTa. JIyy 1
cBeTa

27 OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeta. [locTpoeHne n300pakeHuii B INTIOCKOM 3epKalie 1

78 [Ipenomnenne ceeta. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenpHplil yrol MoJIHOro BHYTPEHHETO 1
OTpakKeHUSI

29 JlaGopatopHas pabota «/3Mepenue nokasatess MpeIoOMICHUS CTEKIIa

30 JIunssl. [Toctpoenue n3odpakeHuii B auH3e. @OpMysia TOHKOM JTHH3EI. Y BEIMYCHHE JINH3EI

31 JlaGopatopHas pabota «lccnenoBanue CBOUCTB H300paKEHUN B JIMH3AX»




Hucnepcus ceeta. CrioxkHbIi coctaB 6enoro cera. L[get. Jlaboparopnas pabora «HabmroneHue

32 JUCTIEPCUU CBETA

33 WNurepdepentus creta. Judpakus ceera. AudpakinronHas pemerka

34 [ToniepeunocTs cBeTOBBIX BONH. [Tonsipu3zanus cBeta

35 OnTrueckue mpruOOPHI M YCTPOUCTBA U YCIOBUS UX O€30MACHOT0 MPUMEHEHUS

36 ['paHuIBl TPUMEHUMOCTH KJ1accuyeckoil MexaHuku. [locTynaTsl cnenuanbHON TeOpUn
OTHOCHUTEIIbHOCTH

37 OTHOCHUTETHHOCTH OJTHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHH U COKPAIIEHUE UTUHBI

38 DHeprus v UMNYJbC PEISITUBUCTCKOM yacTHIbl. CBSA3b MAacChl C SHEPTUEH U UMITYJIbCOM.
DHeprus NoKos

39 KonTponbhas pabota «Ontuka. OCHOBBI CIEIMATLHOM TEOPUU OTHOCUTEIHLHOCTH

40 ®oronbl. Popmyna [Inanka. DHeprus U uMITyasCc GpoToHa

41 OtkpsiTue u uccnenoBanue pororddexra. Onwitel A. I'. CTonerona

42 3akonsb! porodddexra. YpaBHenue DitHIuTeiHa 1151 poTodrddekxra. «KpacHas rpaHna
dboTorddexra

43 Hasnenue ceera. OnbiTel [1. H. JleOeneBa. Xumudeckoe IelCTBHE CBETa

a2 TexHUYECKHE YCTPOUCTBA U MPAKTUYECKOE IIPUMEHEHHE: (POTOAIEMEHT, (OTOIATINK, COTHEUHAS
Oatapest, CBeTOINO/

45 Pemenue 3a1ay mo Teme «3J€MEHTHI KBAHTOBOM OMTHKUY

46 Mopnens atoma Tomcona. OnbiTel Pezepdopaa mo paccesauto a-yactuil. [ImanerapHas Moens
aToMa

47 IToctynatel bopa

48 Wznyyenue u noriorieHue GOTOHOB MPH MEPEX0JIe aTOMA C OJHOTO YPOBHS SHEPTHH HA JIPYTOM.
Bupel ciekrpos

49 BousHoBgIe cBOMcTBa yacTull. Bosnbl ne bpoina. KopmyckyisipHO-BOJIHOBOM Tyanu3M.

CrnoHTaHHOE U BBIHYKICHHOC U3JTYUCHUC




OTkpeiTHE pagroakTuBHOCTH. OnbITEl Pesepdopaa mo onpeaeneHnio cocTaBa paaioakTHBHOTO

50
W3IIy4eHUs

o1 CgoiicTBa anb(a-, 6era-, raMmma-u3aydeHus. BiusHue painoakTHBHOCTH HA KHUBBIC OPTraHU3MbI

59 OTKpbITHE TPOTOHA U HelTpoHa. M30Tomnbl. Anbda-pacnaa. DIEKTPOHHBIA U TO3UTPOHHBIN OeTa-
pacnaz. ['aMma-u3inyyenue

53 DHeprusi CBSI3M HYKJIOHOB B sizipe. SnepHbie peakuuu. Snepusiii peaktop. I[pobdiemsr,
IIEPCIIEKTUBBI, IKOJIOTUYECKUE ACTIEKTHI SAEPHOIN S3HEPTETUKU
DOnemeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA. MeTo1bl HAOTIOACHHS U PETUCTPALIUN

54 3jeMeHTapHbIX yacTull. Kpyrieiil cton «@yHaaMeHTalbHbIE B3auMOJAEUCTBUA. EMUHCTBO
(bu3NIeCKoil KapTHHBI MUPa
Otanbl pa3zBUTHs acTpoHOMUHU. [IpuKinagHoe 1 MUPOBO33pEHUYECKOE 3HAUYEHUE acCTpOHOMUU. Bun

55 3BE3qHOrO Heba. Co3Be3usl, ApKue 3BE3/bI, TUIAHETHI, UX BUIUMOE IBHKeHHe. CoaHeuHas
cucremMa

56 Comnnue. Conneunast aktTuBHOCTh. McTounuk snepruu ComnHila u 3BE371

57 3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU. 3BE3/IbI TJIABHOU MOCIIEI0BATEILHOCTH. BHYyTpeHHee
cTpoeHue 3B€311. COBpeMEHHbIE MTPEICTAaBICHHS O IPOUCX0KIEHNH U 3BOTIOIMH CoJTHIA U 3BE3]T

58 Mineunsiii [1yte — Hama ["anaktuka. [Tonoxenue n npmxenue Connuna B ['anaktuke. ['anakTuku.
UYEpHble AbIPHI B spax rajJakTUK

59 Bcenennas. Paz6eranue ranaktuk. Teopus bombioro B3peiBa. PennkroBoe usmydeHue.
Meraranaktuka

60 HeperenHble mpo0i1eMbl aCTPOHOMHUH

61 KonrtponbHas pabora «1eMEeHThl aCTPOHOMUHU U aCTPOPUIUKI

62 O6o06matomuii ypok. Ponbs Gpu3uku 1 acTpOHOMUN B SKOHOMHUUYECKOU, TEXHOJTOTUUECKOH,
COLIMAJIbHOW M ATHUYECKOH cepax esTeNbHOCTH YeloBeKa

63 Ob6o6maromuit ypok. Posib 1 Mmecto pu3MKH 1 aCTPOHOMUHU B COBPEMEHHON Hay4YHOM KapTHHE
Mupa

64 O606maromuit ypok. Poib ¢pusnyeckoii Teopuu B GOpMUPOBAHUN IPEICTABICHUN 0 PU3NUECKON

KapTHHE MHpa




O6o06maromuii ypok. Mecto ¢pu3zndeckoil KapTHHBI MUpa B 00IIEM Py COBPEMEHHBIX

05 €CTECTBEHHO-HAYYHbIX MPEACTABICHUI 0 IpUpoIe 1
66 PesepBHeIil ypok. MarHutHoOe mosie. DIeKTPOMarHuTHAS WHAYKIIHS

67 PezepBHblii ypok. Ontrka. OCHOBBI CIENUAIBHON TEOPUH OTHOCUTEIBHOCTH

68 Pesepnsiit ypok. KBantoBas gusuka. DeMeHThI aCTPOHOMHH U acTPODU3UKH

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




VI.

ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA3OBATEJBbHOM ITPOT'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

10.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

JleMoHCTpHUpOBaTh Ha IpUMEpax poiib U MeCTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HayYHON KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKH
Y TEXHOJIOTHIA, B TPAKTHUECKOH 1eATeIbHOCTH JII0IeH

10.2

Y4YuTHIBaTh TPaHUIBI TPUMEHEHUS W3YYEHHBIX (PH3HMUECKUX MOJICICH:
MaTepuajgbHas TOYKAa, WHEpIHalbHAs CHUCTEMa OTCuYéTa, aOCOJIIOTHO
TBEPIOE TEJIO, UJCAIBHBIN T'a3; MOJEIM CTPOCHHUS ra3oB, KMIKOCTEH U
TBEPABIX TEJ, TOYECUHBIM JJIEKTPUYECKUH 3aps] — IpPHU pPELIECHUU
¢bu3nyeckux 3anaq

10.3

Pacno3naBaTh ¢u3nueckue siBiIeHHUS (MPOLECChl) U OOBSACHATH UX Ha
OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KUHETUYECKOH TEOpHUH
CTPOCHMsI ~ BElleCTBA M  JJEKTPOAMHAMUKHM:  PaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHHUE, CBOOOIHOE MaJIeHUE Tell,
JBUKEHHE TI0 OKPY)KHOCTH, MHEpLIUs, B3auMoieicTBue tei; nuddysus,
OpOYHOBCKOE JIBUJKEHHE, CTPOEHHE >KUJIKOCTeH U TBEPABIX Tell,
n3MeHeHue o0bEéMa Ten MpU HarpeBaHUU (OXJIAKIACHUH), TEIIOBOE
paBHOBECHE, HCIApPEHHE, KOHACHCALUA, IUIABJIEHUE, KPUCTAJUIM3aLus,
KHUIIEHUE, BJIAXXHOCTh BO3/lyXa, MOBBILIEHWE [aBJIEHUs Tra3a NpPU €ro
HarpeBaHUU B 3aKPHITOM COCYJI€, CBSI3b MEXJly TapaMeTpaMU COCTOSHUS
rasza B MU30IpoIEccax; JIEKTPU3ALMs TEIl, B3aUMOIECHCTBHE 3aps10B

10.4

OnuceIBaTh MEXaHHUYCCKOEC JBWXKXCHUC, HCIIOJIB3YA (1)I/ISI/I‘~IGCKI/I€
BCJIMYHHBI: KOOpAWHATA, IIYTh, MNMEPEMCHOICHUE, CKOPOCTH, YCKOPCHUC,
Macca Teja, Cujia, UMITYJbC TCJId, KHHETHYCCKAsA SOHCPTHA, TIOTCHIAJIbHAA
OHEPTIHUsA, MCXaHNYCCKas pa60Ta, MCXaHHNYECKas MOIMHOCTG; IIPU OIMMCAHUU
MpaBHUIILHO TPAKTOBATH (I)I/I3I/I‘{CCKI/II71 CMBICJI UCITIOJIB3YECMBIX BCIMYHH, UX
0003HaYCHHUS U CIWHUIIbI, HAXOJIWUTb (I)OpMy.IIBI, CBA3BIBAOIINUC JTaHHYIO
(1)I/ISI/II-ICCKYIO BCJIMYNHY C APYTUMU BCINYNHAMU

10.5

OnuceiBaTh M3yYCHHBIE TETUIOBBIE CBOMCTBA TEJ M TEIIJIOBBIE SIBICHMUS,
UCTONB3ysl (M3WUYECKHe BEIUYMHBI: JaBIICHHE Tas3a, TeMIleparypa,
CpelHss KMHETHYecKash SHEepPIrus XaoTHUYECKOTO JBIMXKEHUS MOJIEKYII,
CpeIHEKBaapaTU4YHasi CKOPOCTb MOJIEKYJ, KOJMUYECTBO TEIUIOTHI,
BHYTpEHHSSI SHEpPrusi, pabdora raza, K03(QpPHUIHEHT MOJE3HOTO ACHCTBUS
TEIUIOBOTO  JIBUTATelNs; MpPHU ONHCAHWU TPABUIBHO TPAaKTOBATh
¢u3NYeCKnit CMBICT HCIOJNB3YyEeMBIX BEIMYUH, HX OOO3HAuYCHHUS U
eIMHUIBI, HAXOAUTh (HOPMYJIBI, CBSA3BIBAIOIINE AAHHYIO (DU3MYECKYIO
BEJIMYHMHY C APYTUMH BETHINHAM




10.6

10.7

OnucelBaTh  M3yYEHHBIE DJJIEKTPUYECKHE CBOMCTBA  BEIECTBA U
UIEKTPUUECKUE SIBJICHUS (MPOLECCHI), UCIOIb3Ys (PU3NUECKUE BEINUHUHBI:
JNEKTPUYECKUN 3apsAll, MIEKTPUYECKOE II0JIe, HAIPSDKEHHOCTH IO,
IIOTCHLIMAJ, Pa3HOCTh IOTCHLMAJIOB;, IIPU ONUCAaHUM IPABHIIBHO
TPAaKTOBaTb  (PU3MUECKUH  CMBICI  HCHOJb3YEMBIX  BEJIWYMH, UX
0003HAYCHHS U €AMHUIIBI; YKa3bIBaTh (YOPMYJIbI, CBSI3BIBAIONIUE JTAHHYIO
(GU3NYECKyIO BETUUMHY C IPYTUMHU BEIIMYMHAMU

AHAIM3UPOBATh  (DU3MUYECKHE TMPOIECCHl MW SBICHUS, HCIOJb3Ys
(bU3MYecKre 3aKOHBI U TIPUHIIMIIBL: 3aKOH BCeMUpHOTro TsroteHus, I, Il u
Il 3akonbl HpFOTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOW YHEPIUH, 3aKOH
COXPAaHCHHS HMITYJIbCA, TPHUHIMII CYICPIO3UIUN  CWJI, TPUHIIHII
paBHOMPABUS  HMHEPIUAIBHBIX  CHCTEM  OTCYETa;  MOJICKYJSPHO-
KHHETUYECKYI0 TEOPHUIO CTPOCHHUS BEIIECTBA, T'a30BbIC 3aKOHBI, CBS3b
CpemHEel KHHETHYECKOW JHEPruM TEIUIOBOTO JIBIDKEHUS MOJCKYT C
aOCOJIIOTHOW TEeMIIepaTypol, TEpBbIA 3aKOH TEPMOJMHAMHUKH; 3aKOH
COXpaHECHHS AJICKTPUUYECKOTO 3apsi/ia, 3akoH KyioHa; npu 3ToM pa3inyarhb
CIIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MaTEMaTHUECKOE BBIPAKCHHE W
ycIoBUs (TPaHULIbI, 00JIACTH) IPUMEHHUMOCTH

10.8

OOBSICHATD OCHOBHBIC TPUHIMUIIBI JEHCTBUS MAaIllMH, NPUOOPOB U
TEXHUYECKUX  yCTPOWCTB;, pa3NuyaTh YCIOBHS UX 0€30MacHOro
WCIIO0JIb30BaHUSI B IOBCETHEBHOM JKU3HU

10.9

BrimmonsaTe OKCIICPUMCHTBI IO HUCCIICAOBAHUIO (1)I/I3I/I‘-I€CKI/IX SIBJIEHUU U
MIPOLIECCOB C HCIIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX H3MEPEHUH; IPHU
sToM (GOpMyIUpOBaTh mpoliemMy (3agady) W THUIOTE3y Y4eOHOro
IKCIIEPUMEHTa, COOMPaTh YCTAHOBKY W3 MPEIOKEHHOTO 000py/I0BaHUS,
MPOBOAUTH OMBIT U (OPMYTUPOBATEH BHIBOIBI

10.10

Ocy1ecTBISITh MPsIMbIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEJINYUH;
IIpU 3TOM BBIOMPATh ONTUMAIBHBIN CIOCOO M3MEPEHHS] U UCIIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKHU NIOTPEITHOCTEW N3MEPEHMI

10.11

HccnenoBaTh 3aBUCUMOCTH MeEXAYy (U3MYECKUMU BEIHMYMHAMHU C
WCTIONB30BAaHUEM TPSAMBIX HM3MEPEHUH; TPHU ITOM KOHCTPYHPOBATH
YCTAaHOBKY, (UKCHUPOBATh pPE3ylbTaThl IMOJYYCHHOW 3aBUCHMOCTH
(bU3UYECKUX BEIMYHMH B BUJE TAOIWIl U TpadUKOB, JENAaTh BHIBOJBI 1O
pe3ysbpTaTaM UCCIIeI0BAHUS

10.12

Cobumo1aTh mpaBuia 0€30MacHOTO TPyAa MPH MPOBEISHUH HCCIIeT0BAHUN
B pamMKax ydeOHOTO OJKCIIEpUMEHTa, Yy4eOHO-HCCIIEeIOBATEICKON U
HpOGKTHOﬁ ACATCIIBHOCTH C UCIIOJIB30BAHUEM U3MEPHUTECIbHBIX YCTpOI\/’ICTB
1 1a00paTOPHOTO 000PYIOBAHUS

10.13

Pemate pacuy€THbple 3amauM C SIBHO 3aJaHHON (DPU3MYECKOH MOJIEINBIO,
UCTOJB3Ys (pU3HUECKUe 3aKOHBI U TPUHLIMIIBI; HA OCHOBE aHAJIN3a YCIOBUS
3aJa4u BEIONPATh (PU3MUECKYIO MOEIb, BBIIEIATh (PU3MUECKUE BEITUUHHBI
u (opMynbl, HEOOXOAUMBIE Uil €€ pelleHMs], NMPOBOAUTh PAcUETbl U
OLIEHUBATh PEATIbHOCTD MTOJyYEHHOI'O 3HAUEHUS (PU3NUECKON BETMUUHBI




10.14

Pemwate KaueCTBEHHbIC 3a/1a4uu: BBICTpauBaTh JIOTUYECKU
HEMPOTUBOPEUUBYIO IEMOUYKY PACCYXJCHUH C OMOpPOW Ha HM3yUEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS

10.15

Hcnonp30BaTh OpU  pelICHHMH  YY4EeOHBIX  3a/Ja4  COBPEMEHHbBIE
WH(POPMAIIMOHHBIE TEXHOJOTUM JUIi  TIOMCKA, CTPYKTYPHPOBAHUS,
UHTEPOpPETAllMd W TPEACTaBICHUS Y4YeOHOH U HAyYHO-TOIMYJISIPHOMN
uHboOpMalUY, MOJYYEHHOM M3 pa3IMYHbIX HCTOYHUKOB; KPHUTUYECKU
aHAJIM3UPOBATh MOJydaeMyro HH(opMaIuo

10.16

[TpuBoAMTH TpPUMEpHI BKJIAJa POCCUHCKUX U 3apyOekHBIX YUEHBIX-
(hM3HUKOB B pa3BUTHE HAYKH, 00BICHEHUE MTPOIIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

10.18

Hcnonp30BaTh TEOpETHUECKHE 3HAHUS 110 (PU3HUKE B TOBCEAHEBHOMN KU3HU
s obecrieueHust 0€30MACHOCTH TMpH  OOpalleHHH C NpudopaMu |
TEXHUYECKUMHU YCTPONCTBAMU, IJIsi COXPAHEHUS 37I0POBbS U COOIIOICHUS
HOPM 9KOJIOTMYECKOTr0 IIOBEICHHS B OKPYKaIOIIEH cpefie

PaGoTaTh B rpynme ¢ BBIMOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX pPOJEH,
MJIAHUPOBATh PAOOTY IPYIIIEI, pAllMOHAIBHO paclpeeisTh 00I3aHHOCTH
" IJIAaHUPOBATb ACATCIBHOCTb B HECTAHAAPTHBIX CUTYAlUAX, aICKBATHO
OLCHHMBATL BKJIAA KaXAOro M3 YYaCTHHUKOB TIpylIbl B PCIICHUC
paccMaTpuBaeMOn MPOOIEMBI

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble NMpeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOW MPOrPpaMMBbl CPeTHET0 00IIEro 00pa3oBaHuUsI
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11.2

11.3

JleMoHCTpHpOBaTh Ha MpUMEpPaX PoJib U MECTO (PU3UKHU B (POPMHUPOBAHUU
COBPEMEHHOU HAy4YHOHM KapTHHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKH
U TEXHOJIOTMH, B MPAKTUYECKON NESITEIbHOCTH JIFOAEH, LEJIOCTHOCTh U
€IMHCTBO (PM3UYECKOM KapTUHBI MUpa

Y4YuTBIBaTh TPAaHUIBI MPUMEHEHUS H3YyYCHHBIX (DU3MYECKHX MOJeleit:
TOYEUYHBIN JJIEKTPUYECKUN 3apsl, SAAEpHAas MOJEIb aToOMa, HYKJIOHHAs
MOJI€TIb aTOMHOTO si/Ipa MPpH pelieHnH (PU3NUEeCKHUX 3a7au

Pacnio3naBate Qusuueckue sBIEHHUS (TIPOIECCH) U OOBICHATH UX Ha
OCHOBE 3aKOHOB DJIEKTPOJIMHAMUKH U KBAHTOBOU (PU3UKU: dIEKTPUUECKAs
MPOBOJAMMOCTH, TETIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JECUCTBUS
TOKa, B3aUMOJICHCTBHE MArHUTOB, DJEKTPOMATHUTHAs  WHIYKIIHS,
JieiicTBIe MarHUTHOTO IT0JIs Ha IPOBOIHUK C TOKOM U JIBMKYLIHUIICS 3apsi,
ANEKTPOMArHUTHBIE KoseOaHus u BOJIHBI, MpsIMOJIUHEHOE
pacnpocTpaHEeHUE CBeTa, OTpakeHHe, MpelIoMIIeHHe, WHTepQepeHIus,
Tudpakus U NoJIsIpU3alus CBEeTa, IUCIIepCHsl CBETa, POTOIEKTPUUECKHIA




s dext (poroaddexr), cBeTOBOE AaBlIeHNE, BOSHUKHOBEHUE TMHEHYATOTO
CIIeKTpa  aToMa  BOJOPOJa, CCTECTBEHHAas W  HCKYCCTBEHHAs
PaTuOaKTHBHOCTh

11.4

OrnuceiBaTh U3YYEHHBIE CBOMCTBA BELIECTBA (3JIEKTPUUYECKHUE, MATHUTHBIE,
ONTHUYECKUE, DJIEKTPUUECKYI0 MPOBOAUMOCTh PpA3JIMUHBIX Cpel) U
ANIEKTPOMArHUTHBIC SBJICHHUS (TIPOIECCHI), HCHOIB3Ys (hHU3MYECKHE
BEJIMYUHBL:  DJICKTPUYECKUH  3apsll, CHJIa TOKa, JJICKTPUYECKOE
HaIpsDKEHUE, JJICKTPUYCCKOE COMPOTUBIICHHE, PAa3HOCTh IMOTEHIIUAJIOB,
OJIC, pabora TOKa, MHAYKIMS MArHUTHOTO IOJIsI, CHja Amrepa, cuia
JlopeHnia, WHAYKTUBHOCTh KATYyIIKH, OJHEPTHUsl JJICKTPUUYCCKOTO |
MarHMTHOIO IOJIEH, MEpPUOJ U dYacToTa KosiebaHUil B KoJjebaTeabHOM
KOHTYpe, 3apsii ¥ CWiIa TOKa B TIPOLIECCE TapMOHMYECKHUX
ANIEKTPOMArHUTHBIX KOJICOAHWM, (OKYCHOE pPACCTOSHHUE W ONTHYCCKAs
cuJjia JIMH3BI, PU ONMUCAHUU MPABUIBLHO TPAKTOBATh (PU3UUYECKUN CMBICI
UCIONIb3YEMBIX BEIMYHH, UX OOO3HAUCHHUS M EAWHHIIBI; YKa3bIBaTh
(GbopMyIibl, CBA3BIBAIOIINE AAHHYIO (U3MUECKYIO BEIMYUHY C JAPYTUMHU
BEIIMYMHAMU

115

11.6

OnurchIBaTh M3YYCHHBIC KBAHTOBBIC SIBJICHHSI W IPOIECCHI, MCIOIB3Ys
(U3UYECKUE BEIMYUHBI: CKOPOCTHh JJICKTPOMArHUTHBIX BOJIH, JJIMHA
BOJHBI M YacTOTa CBETa, DJHEPrus MU HMMOYIbC (OTOHA, TEepHo.
MoJIypacnajia, SHeprus CBsI3U aTOMHBIX siiep; MPU OMKUCAHUU MPABUIBHO
TpakToOBaTh (U3MYECKUI CMBICT  HUCIOJNB3YEeMBIX BEJIMYMH, HX
0003HauCHUS U EAMHHIIBI; YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAaHHYIO
(U3NYECKYI0 BETUYUHY C APYTMMH BETUYMHAMU, BBHIYHCIATH 3HAYCHUE
(bU3nUeCcKO BETUIUHBI

AHanm3upoBath (U3NYECKUE TPOLECCH U SBJICHHS, UCIOIb3YS
¢us3nueckrue  3aKOHBI M NOpUHOMNBL:  3akoH  Oma,  3aKOHBI
MOCJIEI0BATEIBLHOTO U NapaJlJIeIbHOTO COEIMHEHUS POBOAHUKOB, 3aKOH
Hxoyna — JleHmla, 3aKOH SJEKTPOMArHUTHOM WHAYKIWH, 3aKOH
MPSIMOJIMHEHHOTO PAcCIpPOCTPAaHEHUs CBETA, 3aKOHBI OTPAXKEHHUsS CBETA,
3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUE DWHIITEHHA 1t PoTtorddexTa,
3aKOH COXPAaHEHHUS DHEPTHH, 3aKOH COXPAaHEHWS HWMITYJbca, 3aKOH
COXpAaHEHUS DJICKTPHUYECKOTO 3apsia, 3aKOH COXPAHEHUS MacCOBOTO
yucaa, NocTynarsel bopa, 3aKoH paJMOaKTUBHOIO pacnajaa; MpH 3TOM
paznuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe
BBIPQKEHHE U YCIOBUSI (TPAHUIIBI, 00JIACTH) TPUMEHHUMOCTH

11.7

OHpe}IeHﬂTB HampaBJICHUEC BCKTOpa HWHAYKIHWW MArHuTHOTO  IIOJIA
MMPOBOAHHKA C TOKOM, CHJIbI AMnepa n CHJIbI HopeHua

11.8

CTpouTh M OMHUCHIBATh M300paKEHHUE, CO3/]aBaCMOE TUIOCKUM 3EPKaJIOM,
TOHKOH JIMH30H

11.9

BBINONHATE 3KCIEPUMEHTHI IO UCCIICAOBAHUIO (PM3UYECKUX SBICHUNA U
MPOIIECCOB C HCIMOJIb30BAaHMEM NPSAMBIX U KOCBEHHBIX H3MEpPEHHIi; MpH
5TOM (QOpMYNHUpOBaTh MpobieMy (3agady) M THIOTe3y y4eOHOro




HKCHEPUMEHTa, COOMPaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pYI0BaHMS,
MIPOBOAUTH ONBIT U (OPMYTUPOBATH BHIBOIBI

11.10

11.11

11.12

11.13

11.14

11.15

11.16

OcymiecTBIATh NpsSIMbIe M KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIHYUH,
IIpU 3TOM BBIOMpATh ONTHUMAJIBHBIA CIIOCOO M3MEPEHUS M HCIIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKU IIOTPELIHOCTEH U3MEPEHUI

HccnenoBath 3aBUCUMOCTU (DPU3MYECKUX BEIMYMH C HUCIOJIb30BAHHUEM
MPSIMBIX U3MEPEHUH; IPU ’TOM KOHCTPYHUPOBATh YCTaHOBKY, (PMKCUPOBATH
pe3yNbTaThl MONYYEHHOW 3aBHCHUMOCTH (DU3MYECKHUX BEIWYMH B BHUJC
TaOIUIl ¥ TPAPUKOB, JIeTaTh BEIBOJKI 110 Pe3yIbTaTaM UCCIICIOBAHUS

CobOmroate  mpaBujia  0€30MacHOrO  TpyAa IpH  NPOBEACHUHU
UCCIIEIOBaHUI B  paMKax yd4eOHOro OKCIEepUMEHTa, y4eOHO-
UCCIIEIOBATEIIbCKONM M MPOEKTHOW JESATENBbHOCTU C HCIOJIb30BAaHHEM
U3MEPUTENIbHBIX YCTPONCTB U Ja00OpaTOPHOro 000pYyI0BaHUS

Pemate pacu€THbie 3amaun C SBHO 3aJaHHON (DU3WYECKOH MOJENbIO,
UCIOJB3Ys (pU3uYecKe 3aKOHBI U MPUHIIMIIBI; HA OCHOBE aHAlIN3a yCIOBUS
3a/1a4¥ BEIOUpaTh (PU3UYECKYIO MOJIETb, BEIICTISATH (PU3NUECKIE BETHUNHBI
u opmyssl, HeoOXonuMble Al €€ pelIeHUs, MPOBOIUTH PAcUéThl U
OIICHUBATh PEATLHOCTh IMOJIYICHHOTO 3HAYCHHS (PH3UICCKON BEITMUNHBI

Pemats Ka4CCTBCHHBLIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HETIPOTUBOPCUUBYIO LCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOfI Ha H3YYCHHBLIC
3aKOHBI, 3dKOHOMCPHOCTH U (I)I/ISI/I"IeCKI/Ie SABJICHUSA

Hcnonp3oBaTh Mpu  pelIeHUH  y4eOHBIX  337a4y  COBPEMEHHBIE
MH(POPMAIIMOHHbIE TEXHOJOTMM JJs  TOMCKa, CTPYKTYpUPOBAHUS,
UHTEpOpETallMd M TpPEJICTaBIeHUs Y4eOHOM M Hay4YHO-TIOMYJISPHOM
uHbOpMalMY, MOJYYEHHOH W3 pa3IM4YHBIX HCTOYHUKOB; KPUTHUYECKH
aHaJIM3UPOBATh MOJTydaeMyro HH(OpMaIio

OOBSACHATh NPUHIUIBI JEUCTBUS MalllMH, NPUOOPOB M TEXHUYECKHUX

YCTPOMCTB; pa3nuyaTh YCIOBUS HMX O€30MacHOr0 HCIHOJIb30BAaHUS B
HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh TpHUMeEpHl BKJIaJa POCCUWCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IPOIIECCOB OKPY>KAIOLIETO
MHpa, B pasBUTUC TCXHUKH U TEXHOJOTHI

11.18

11.19

Hcnonb30BaTh TEOpETHUECKHE 3HAHUS MO (PU3UKE B TOBCETHEBHON JKU3HU
Ui obecrieueHus: 0e30macHOCTH MpH oOpallleHuu ¢ MnpudbopamMu H
TEXHUYECKUMHU yYCTPONUCTBAMH, JJISI COXPAHEHHS 37I0POBBS U COOITIOICHHSI
HOPM 3KOJIOTHYECKOT0 TIOBEICHHS B OKPY)KAIOIIEH cpefie

PaGortate B Tpymme C BBINOJHEHUEM pa3IHYHBIX COIMAIBHBIX POJICH,
TUTAHUPOBATh PabOTy TPYIIIBI, PAITMOHATBHO PACIIPEACISTh 00S3aHHOCTH H
TUIAHUPOBaTh JCATEIIHHOCTh B HECTAHIAPTHBIX CHUTYAIHSAX, aJeKBaTHO
OLICHMBATh BKJAJ KAKIOT0O W3 YYAaCTHUKOB TPYNIBl B pEIICHHUE
paccmaTpruBaeMoi mpoOIeMbI




VIil. TIPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUS

10 KJIACC

Kon
pa3neia

Koxa npoBepsiemoro

3JIEMCEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

2.1

OU3NKA 1 METOJAbI HAYYHOI'O [IO3HAHU A

1.1

1.2

®uzuka — Hayka o npupoje. Hayunsie MeToabl
MO3HAHUS OKPY’KaIOILIEero MUpA. Ponb
AKCIIEPUMEHTa U TEOPUU B MPOLECCE MO3HAHUS
IPUPOIBL. DKCIIEPUMEHT B (PH3UKE

MogenupoBanue  (pu3MYeCKMX ~ SABICHUH WU
nporeccoB. Hayunble rumnoressl. Pusnueckue
3aKOHbl M Teopuu. ['paHMLIBI NPUMEHHMOCTH
¢u3nvecKkux 3aKOHOB. [IpHHIMIT COOTBETCTBHSL.
Pore um wmecto ¢u3uka B (GOpPMHPOBAHUHU
COBPEMEHHOM HAay4yHOM KapTWUHBI MHpa, B
NPAaKTUYECKOHN eATeILHOCTH JIIOACH

MEXAHHUKA
KMHEMATHKA

2.11

2.1.2

2.1.3

2.14

2.15

Mexannueckoe aBmkeHHE. OTHOCUTEIBHOCTH
MeXaHM4YecKoro npmxkeHus. Cucrema oTcuéra.
Tpaexropus

[Tepemerienue, cKOpocTh (CpemHsiss CKOPOCTS,
MI'HOBEHHAas CKOPOCTb) " YCKOpEHHe
MaTepUaIbHOM TOYKH, UX MPOEKIHH HA OCH
CUCTCMbI KOOPpAHHAT. Cnoxenue HepeMeIlleHI/II\/’I
U CJIIO’KEHHE CKOPOCTEN

PaBrOMEpHOE u PaBHOYCKOPEHHOE
IPSAMOJIMHENHOE JIBHKECHUE. I'paduxu
3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHHMS,
IIyTH U NEpPEMEIICHUS] MaTEepUAIIbHON TOYKH OT
BpEMEHU

CBoOoaHOe najieHne. Y CKopeHue cB0OOTHOTO
naJicHus

KpuBonmmuelinoe  nBmwxkenue.  PaBHOmepHOe
JBUKECHHE MaTepHaIbHOU TOYKHU 1o
OKPYKHOCTH. YTIJIOBasi CKOpPOCTb, JIMHEWHAas
CKOpOCTb. Ilepuon u 4acToTa.
L{eHTpOCTpEMHUTEIILHOE YCKOPEHUE

2.1.6

TexHnuueckue YCTPOMCTBA: CIIUJIOMETD,
ABMIKCHUC CHApAA0B, HOCHHBIC W PCEMCHHBIC
nepeaadu




2.2

2.1.7

2.2.1

[IpakTuyeckue padboTsl. I3Mepenne MrHOBEeHHOM
ckopoctH. McciienoBanue COOTHOUICHUSI MEXIY
IIyTAMH, IIPOMICHHBIMU TEJI0M 3a
IIOCJICAOBATEIbHBIE ~ PAaBHBIE  MPOMEXYTKH
BPEMEHHM IIPU DPABHOYCKOPEHHOM JBW)XCHHH C
Ha4yaJIbHOM CKOPOCTBIO, paBHOM HYII0. M3ydeHue
JBUKEHHUS IIApUKa B  BSA3KOM  JKUIKOCTH.
W3yueHnne  JBUMXKEHUS  Tela, OpOIIECHHOTO
TOPU30HTAJILHO

JUHAMUKA
[Ipunnun otHocurensHocTH [Manmites. llepseii

3akoH Hprorona. HHepuuanbHble CHUCTEMBbI
oTcuéra

2.2.2

2.2.3

224

Macca tena. Cuna. [IpyHuMn cyneprno3uiuu cuil

Bropoii 3akon HploToHa ans MaTepuambHOM
TOUYKH B MHepLuanbHoi cucteme otcuéra (MCO).
Tperuit 3akoH HplooTOHa A7 MaTepuUaIbHBIX
TOYEK

3aKoH BCECMHUPHOI'O0 TATOTCHHA. Cuita TSDKECTH.
HepBaﬂ KOCMHUYCCKast CKOPOCTb. Bec tena

2.2.5

2.2.6

2.2.7

Cua ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe tpenue. Cuna TpeHuUs
CKONBKEHUS W  CHJIAa  TPEHHS  IOKOS.
Koadpdumuent tpenus. Cuna cONpOTUBICHHS
IIPU IBUKEHHUH TeJa B )KUIKOCTH WJIH rase

[TocTynarensHOEe W BpallaTeIbHOE JBHKEHUE
abCoIIIOTHO TBEPOTO Tena

2.2.8

MOMEHT CuIbl OTHOCHUTEIBHO OCH BpAIlCHUS.
[I;meyo cumnel. YcnoBuss paBHOBECHSI TBEPIAOTO
tena B 1ICO

2.2.9

2.2.10

Texunueckue YCTPOMCTBA: HOJILIUIHUKH,
JIBUKEHNE UCKYCCTBEHHBIX CITyTHUKOB

IIpakTuyeckne paboThl. M3yuyeHue ABHKEHHS
Opycka 10 HAKJIOHHOW IJIOCKOCTH  TOJ
NneiicTBMEM HECKOJbKUX cuil. HMccnenoBanue
3aBHCHUMOCTH CHJI YIPYTOCTH, BO3HHKAIOIIUX B
nepopMupyeMoil  Ipy)XHHE U PE3MHOBOM
obpasmie, OT BENWYUHBI WX Jedopmaiuu.
HccenenoBanue yciioBUl paBHOBECHS TBEPAOTO

TCJIa, UMCIOIICTO OCh BpalllCHUSA

2.3

3AKOHBI COXPAHEHH S B MEXAHUKE




NMnynec  MarepuanbHOM  TOYKH, CHUCTEMBI

2.3.1 MaTepUalbHBIX TOuYeK. MMITynabC CWiIbl |
U3MEHEHHE UMITYJIbCa Tella
932 3akoH coxpaHeHuss umnyiasca B HCO.
o PeakTHBHOE JIBHIKCHHUEC
2.3.3 PaGora cuibl
2.34 MouHoCTb CUIbI
935 Kunernyeckast sHeprus MaTepHAIbHOM TOUYKH.
h Teopema 0 KHHETUYECKOM SHEPIUM
[Morenumaneuas  sHeprus.  [loTeHumanbHas
936 SHEPrHsl ynpyro neGopMHUpOBaHHON NPYKHHBI
h [loTteHumanbHass  dHEprust  Tena  BOJW3M
HOBEPXHOCTH 3eMJIIH
[loreHnaneHple W HEMOTEHIMAIbHBIC CHIIBL.
937 CBsi3p  pabOTBl  HEMOTEHIMAIBHBIX CHI C
h U3MEHEHHEM MEXaHWUYECKOH SHEpIUU CHUCTEMBI
TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKON SHEPTHU
2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUS
939 TexHuueckue yCTpoWcTBa: JABMKEHHE paker,
h BOJIOMET, KOTIEP, TPYKUHHBIM TIUCTOJIET
[Ipaktnyeckne paboTel. M3ydenue  cBs3M
2310 CKOpOCTEH Tel TMpH  HEeynpyroMm yiape.

HccnenoBanue CBA3HU pa6OTBI CHJIbI C
H3MEHEHHEM MEXaHHMIECKOM 9HEPTHHU TCJia

3 MOJIEKVYJISIPHAA ®U3MUKA U TEPMOJUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUN

OcHoBHbIE MOJIOKEHUS MOJIEKYJISIPHO-

311 KHMHETHYECKOU Teopuu. BpoyHOBCKOE IBUKEHUE.
Huddysus. Xapakrep JBUKECHUS u
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
Mopenu cTpoeHUs Ta30B, )KUAKOCTEH 1 TBEPIBIX

3.1.2 Ten ¥ 00BsICHEHUE CBOMCTB BEIIECTBA HA OCHOBE

3.1 ATUX MOJEJEN

313 Macca wmonekyn. KonuyecTtBo — BemiecTsa.
[TocrosinHast ABoraapo

314 TemmmoBoe paBHOBecue. Temmeparypa u €€
usmepenue. lllkana remneparyp Llenscus
Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE

3.15 MOJIEKYJIIPHO-KUHETUYECKON TEOpPUHU

nacaJIbHOro rasa




3.1.6

AbGconoTHas Temreparypa Kak Mepa CpeaHen
KMHETUYECKOW DSHEPIrUU TEIJIOBOTO JBHKCHHS
yactull raza. [llkana temneparyp KenbBuHa

3.1.7

3.1.8

3.1.9

VpaBuenue Knanelipona — MenaeneeBa. 3akoH
JlanbToHa
l"azoBbie 3akoHbl. M3ompouecchl B Ua€aIbHOM

ra3e C IOCTOSHHBIM KOJHMYECTBOM BEIIECTBA:
u30TepMa, U30X0pa, H300apa

Texunuueckue YCTPOMCTBA: TEPMOMETP,
OapomeTp

3.1.10

[Ipaktnyeckne paboTel. V3mepeHwe Macchl
BO3/lyXa B KJacCHOM KomHare. MccinepoBanue
3aBUCHUMOCTH MEXIy IapaMeTpaMH COCTOSHMS
pa3peKEeHHOT0 ra3a

3.2

321

3.2.2

OCHOBbI TEPMOJIMHAMUKN

TepMOI[I/IHaMI/I‘IeCKaH CHUCTEMA. BHYTp CHHAA
OHCPIusia TepMOHHHaMquCKOﬁ CHUCTCMBbI U
CIIOCOOBI €€ N3MEHEHHS

KonnuectBo Ttemnotel u pabota. BHyTpeHHss
SHEPrusl OJHOATOMHOIO UECAIBHOIO rasa

3.23

Bunel  Teruomepenauu:  TEMJIOMPOBOIHOCTD,
KOHBEKIIMSA, u3NydeHue. TeroéMKocTh Tena.
VYnaenpHast TenmoéMKOCTH BemlecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI P TEIJIoNepeaade

3.24

[IepBb1il 3akoH TepmoauHamuKu. [IpuMeHeHue
IIEPBOTO 3aKOHa TEPMOJNHAMUKHU K
u3onpoueccaMm. ['papudeckas HHTEpHpeTanus
paboTHI Ta3a

3.25

TermoBble  MamuHbl. [IpuHIUMIBL  IelCTBUA
TeryIoBbIX MaruH. [Ipeobpa3oBaHusi 2HEpTruu B
TEIJIOBBIX MaimuHax. KoadduuueHt mone3noro
nevicteust (manee — KIIJ[) temmoBoit mamimHBbL.
[uxn Kapno u ero KIIJ]

3.2.6

3.2.7

Bropoii 3akon TepMoanHaMuku. HeoOpatuMocThb
IpoleccoB B mpupoje. TemtoBble IBHUraTeiu.
DKojoruyeckue npoOaeMbl TEINI0OIHEPTETUKH

Texnuueckue YCTpOMCTBA: JBUTaTeIb

BHYTPEHHET'O CrOpaHusi, ObITOBOM XOJIOIMIBHUK,
KOHJIULUOHED

3.2.8

[Ipaktuyeckue paboTsl. M3MepeHue yaenbHOM
TEIJIOEMKOCTH

3.3

ATPET'ATHBIE COCTOSHMA BEILECBA. ®A30BBLIE ITEPEXO/IbI




331

[TapooOpa3oBanue u koHaeHcauus. Vcriapenue u
KUTICHHE. Y7eJbHash TEIIoTa MapooOpa3oBaHMSL.
3aBUCHMOCTh  TEMIIEPAaTypbl ~ KHIICHHS  OT
JIABJICHUS

3.3.2

AOGcomoTHAasT W OTHOCHTEJNbHAs  BIIAYKHOCTD
Bo3ayxa. HacelienHslil map

3.3.3

3.3.4

Teépnoe teno. Kpucramumyeckue u amopgHsbie
Tena. AHM30TPONMSI CBOWCTB  KPHUCTAJUIOB.
Kunkne xkpuctamisl. CoBpeMEHHbIE MaTEpHUAIIb

IInaBnenue wu KpucTaJlin3anusi. Y nenbHas
TCIJII0TA I1JIaBJICHMA. CY6J'II/IM3.HI/I$I

3.35

YpaBHEHHE TEIIIOBOTO OamaHca

3.3.6

3.3.7

TexHuueckue  yCTpOMCTBAa: TUTPOMETP U
TICUXPOMETD, KaJIOPUMETP, TEXHOJIOTUH
MOJIYYeHHUSI COBPEMEHHBIX MAaTE€pUajoB, B TOM
YKCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH

[IpakTuueckue pabotel. M3MepeHune BIaKHOCTH
BO3/yXa

SJIEKTPOAMHAMUKA

4.1

411

OJIEKTPOCTATHUKA

Onexrpu3auus Ten. OIEKTpUUecKuid 3apsn. Jlea
BUJIa DJIEKTPUUYECKUX 3apsiIOB

4.1.2
413

[IpoBOIHMKH, AUDIIEKTPUKHU U MOJIYIIPOBOJHUKH

3akoH COXPAHCHUSA IJICKTPUICCKOTI'0 3apdaa

414

415

4.1.6

B3aumogeiictBue 3apsanoB. 3akon Kymnona
DnexTpuyeckoe oJe. HarmpsxénnocTs
AIEKTPUYECKOro nojs. [IpuHumn cyneprno3unuu.
JIvHnM HanPsSKEHHOCTH DIEKTPUYECKOTO OIS

PaGora cum  SIEKTPOCTATHYECKOTO  TIOJIA.
ITorenuuain. Pa3HocTh NOTEHIINATIOB

4.1.7

[IpoBOMHUKN W JUPJIEKTPUKH B TOCTOSTHHOM
AIIEKTPUYECKOM noJe. JusnexTpudeckas
MIPOHUIIAEMOCTD

4.1.8

DIIEKTPOEMKOCTb. Konnencarop.
OJIEKTPOEMKOCTh  IUIOCKOTO  KOHJAEHCATopa.
OHeprus 3apsyKEHHOI0 KOHJIEHCaTopa

4.1.9

Texnuueckue YCTPOMCTBA: 3JIEKTPOCKOIL,
JJIIEKTPOMETP,  AJIEKTPOCTATHUYECKass  3allUTa,
3a3eMJIEHHE DJIEKTPONpPHOOpPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP




4.1.10

[IpakTnueckue paboThI. H3mepenue
AIIEKTPOEMKOCTH KOHJIEHCATOpa

4.2

OCTOSHHBIM SJIEKTPUYECKUN TOK. TOKU B PA3JINYHbBIX

421

4.2.2

CPEJIAX

VcinoBus CyIIIECTBOBaHUS [IOCTOSIHHOTO
ANEeKTpUYecKoro Toka. Mcrounuku Toka. Cuia
ToKa. IToCTOSTHHEIN TOK

Hanpsioxenue. 3akon OMa 1151 yyacTka 1enu

4.2.3

4.2.4

DJIEKTPUYECKOEe  CONPOTUBIICHUE. Y JEIbHOE
CONPOTHUBIICHUE BEILIECTBA
[TocnenoBarenbHOE, MapajuIeIbHOE, CMEIIAHHOE
COCIMHEHUE MPOBOIHUKOB

4.2.5

PaGora anekrpudeckoro Toka. 3akoH Jlxoymns —
Jlenna

4.2.6

4.2.7

4.2.8

MOIIHOCTB 3JIEKTPUYECKOTO TOKA
ekTpoaBkymas cuia (manee — OJC) wu
BHYTPCHHEE CONPOTHBIICHHEC MCTOYHHKA TOKA.
3akon Owma Ui TONHON  (3aMKHYTOM)
aneKkTpuueckoit rienu. Kopotkoe 3ambikaHue

OneKTpoHHas MIPOBOAMMOCTh TBEPABIX
METAJIJIOB. 3aBHCUMOCTh COIIPOTHUBIICHUS
METAJIJIOB oT TEMIIEPATYPHI.
CBepxnpoBOANMOCTb

4.2.9

OnekTpuueckuid TOK B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITYYKOB

4.2.10

4211

4.2.12

[MonynpoBonuuku. CoOCTBEHHass U MpHUMECHAs
MIPOBOJIUMOCTH TTOJTYITPOBOTHUKOB. CBOMCTBA p-
n nepexona. [ToaynpoBoHUKOBEIE TPUOOPHI
DNEKTPUYECKU  TOK B ANEKTPOJIUTAX.
DNEKTPONUTHYECKAs! AUCCOLMAIUSA. DIEKTPOIN3
DIIEKTPUYECKUH TOK B razax. CaMoCTOSTENbHBIN
1 HECAaMOCTOATENbHBIN pa3psl. Pa3nuunblie TUIIBI
CcaMOoCTOSTeNbHOrO pa3psana. Monuus. [1nazma

4.2.13

Texauueckune YCTpOMCTBA: aMIIepMeTp,
BOJITMETP,  PEOCTaT,  HCTOYHHKU  TOKa,
AJIEKTPOHArPEBATENbHBIE puoopHI,
AIIEKTPOOCBETUTENbHBIE MPHUOOPBI, TEPMOMETP
COINPOTUBIIEHUS, BAKYYMHBIN O], TEPMUCTOPHI
U (OTOPE3UCTOPHI, MOTYIPOBOJAHUKOBBIN U0,
rajJbBaHMKa




4.2.14

[IpakTuyeckue padoTel. M3yueHne cMemanHoro
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC uCTOYHHMKA TOKa M €ro
BHYTpEHHEro compotuBieHus. HabOmonenue
ANEKTPOJIN3a

11 KJIACC

Kon
pa3neia

KoanposepsieMmoro 3jieMeHnTa

IIpoBepsieMble 3IeMEHTHI COAePKAHUS

4

43.1

SJIEKTPOAMMHAMUKA
MAT'HUTHOE ITOJIE. SJIEKTPOMAI'HUTHA S UHAYKIWA

IloctosstHHBIE  MarHuTbl. B3aumopaelicTsue
HOCTOSIHHBIX MarHMUTOB

4.3.2

MarnutHoe mone. Bekrop — MarHuTHOM
nHaykuud. [IpuHnmn cynepnozunuu. JInaun
MariutHon wuHAykuuu. KapruHa nuHUR
MarHuTHOM MWHIYKIUU IIOJISI TIOCTOSIHHBIX
MarHuToB

4.3.3

MarauTHOE T1OJIe MPOBOJHUKA C TOKOM.
KaptuHa nuHWII 1ONA JUIMHHOTO MPSAMOTro
MPOBOJTHUKA W 3aMKHYTOIO  KOJIBLIEBOTO
MPOBOJHMKA, KATYIMIKK C TOKOM. OIBIT
Opcrena. BzaummonelcTBue NPOBOJHUKOB C
TOKOM

4.3 4.3.4

4.3.5

4.3.6

Cuna Amriepa, €€ MOIyJIb M HalPaBJICHHUE

Cuna Jlopenua, e€ MOaylb W HalpaBJCHUE.
JIBH>KEeHHE 3apSHKEHHOU YaCTHUIIbI B
OJTHOPOJIHOM MarHuTHOM Tosie. PaGoTa cuiibt
Jlopenua

SIBnenue QJICKTpoMar HUTHOM HHAYKIIUU

4.3.7

4.3.8

IToTok BeKTOpa MarHUTHOW MHIYKLIUH

OJC wunaykuuu. 3aKOH 3JIEKTPOMATHUTHON
unaykun Papazes

4.3.9

BuxpeBoe anektpuyeckoe mone. I/C
WHAYKOUH B IMPOBOAHUKC, ABUIKXYHICMCA
noCTynaTeJibHO B OAHOPOJAHOM MArHuTHOM
nosne

4.3.10

[IpaBuo Jlenna




NHayKTUBHOCTB. SIBICHME CaMOWHIYKIIUU.

4.3.11 DJIC caMOMHIYKLIHU
4.3.12 OHeprusi MarHUTHOI'O NOJISl KaTyILIKH C TOKOM
4.3.13 DJIEKTPOMarHUTHOE T0JIe
TexHuueckue YCTPOMCTBA: [IOCTOSIHHBIE
4314 MAarHMThl, SJIEKTPOMAarHUThI, IEKTPOBUIATENb,
e YCKOPHTEIN 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS [1€Yb
IIpakTueckue paboTHI. N3yuenne
MarHUTHOTO TOJA KaTYIMIKH C  TOKOM.
4.3.15 HccnenoBanue JIEUCTBHUS IIOCTOSTHHOT'O

MarHuTra Ha pamKy c Tokom. HMccnenoBanue
SIBJICHUSI 3JIEKTPOMArHUTHON MHIYKIIUU

5.1

KOJIEBAHUWA 1 BOJIHBI

MEXAHWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU

5.11

Konebarenpnas cHcTeMa. CBoOoiHBIE
kojeOanusi.  ['apMoHMueckue  KoJeOaHusl.
Ilepuon, wacrora, ammmryna u  (dasa
KoneOaHuii

512

5.1.3

5.14

IIpy)xuHHBIE ~ MasATHUK. MaremaTudeckui
MasATHHUK

ypaBHeHI/Ie TapMOHHUYCCKUX KOJICOAHHMH.
KunemaTtuueckoe u JAUHAMHUYCCKOC OIMMCAaHUC
K0JIe0aTeIbHOTO JABHKCHUA

IIpeBpamienue >HEpruu NpU rapMOHUYECKHX
konebaHuax. CBsA3p aMIUINTYIbl KosieOaHUN
HCXOJHOM  BEIMYMHBI C  aMIUIUTYJaMHU
Kosie0aHU € CKOPOCTH M YCKOPEHHUS

5.15

KoneGaTenbHbIit KOHTYP. CBobOoiHBIE
JJIEKTPOMAarHUTHbIE KOJICOAHUS B UJCATILHOM
Kosie0aTeIbHOM KOHTYpe. AHAJOTHUS MEXIY
MEXaHWUYECKUMHU U DJIEKTPOMArHUTHBIMHU
konebanusamu. @opmyrna Tomcona

5.16

3akoH COXpPAaHCHUA DOHEPIrUHM B HACAIBHOM
KoJe0aTeIbHOM KOHTYpe

5.1.7

BeiHyXeHHbBIE MeXaHWYecKHe KoJeOaHuUs.
Pe3onanc. Pe3onanchas KpHBas.
BoinyxxneHnbie ANEKTPOMAarHUTHBIE
KoJeOaHusl.

5.18

IlepemeHHBII TOK. CunyconganbHbIi
MePEMEHHBIN TOK.




MOMHOCTh MEPEMEHHOT0 TOKA. AMILTUTYTHOE

5.1.9 W JICUCTBYIOIIEEC 3HAYEHHWE CHJIBI TOKa H
HaTPSHKCHUS
Tpanchopmarop. [IponsBoacTBo, nepenada u
noTpeOieHne  AJIEKTPUYECKOW  JHEpPrHu.
5110 DKOJIOTUYECKHE PHUCKH TIPH TPOU3BOJACTBE
o DIIEKTPHYECKON SHEPIUU. Kynbrypa
WCIIOJIh30BAHUS AJIEKTPOIHEPTUU B
MTOBCETHEBHOM JKU3HU
Texnuueckue  ycTpoicTBa:  ceiicMorpad,
5.1.11 JIEKTPUYECKUI 3BOHOK, JIMHUU
aJIeKTpoIiepeaay
[Ipaktuyeckne  pabotel.  MccrmemoBanue
3aBUCHMOCTH TIEpHOJAa MaJbIX KoJIeOaHUI
5112 rpy3a Ha HUTH OT JUTUHBI HUTH ¥ MacCHI Tpy3a.

UccnegoBanme MNEPEMCHHOTO TOKa B LCIH U3
II0CJICA0OBATCIILHO COCIMHEHHBIX
KOHACHCATOpPA, KaTYIIKHU U pE3UCTOPa

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbI

MexaHndeckue BOJIHBI, YCIIOBHS
591 pacnpocTpaHeHusl. [Tepuon. CkopocTb
o pacIpoCTpaHeHUuss WM JJAMHA  BOJIHBL
[MonepeyHbie ¥ NPOIOTBHBIC BOJTHBI
599 #i#HPar### WurepdepeHuus u  aundpaxius
o MEXaHUYECKHUX BOJH
523 3Byk. CkopocTh 3ByKa. ['poMKOCTH 3ByKa.
o Beicora Tona. Temop 3ByKa
DeKTpoMarHuTHBIE BOJIHBI. Ycnous
524 W3ITy9YCHUS IIEKTPOMATHUTHBIX BOJITH.
5.2 o B3anmnast opuenranust BektopoB E, B u v B
AJIEKTPOMArHUTHON BOJIHE B BAaKyyMe
CaoiicTBa ANEKTPOMArHUTHBIX BOJIH:
595 OTpaKeHWe, TPEIOMIICHHE, IOJIpU3aIlHs,
o nuppakiys,  uHTepdepenmus.  CKOpPOCTh
ANIEKTPOMArHUTHBIX BOJIH
Hlkana AIIEKTPOMArHUTHBIX BOJTH.
5.2.6 [IpumeHeHHe DJIEKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY
[lpyHIMOBL  PAafMOCBA3M H  TEICBHICHUS.
5.2.7 Papunonokanus. DNIEKTpOMarHuTHOE

3arpsi3HEHUE OKPYKAIOLIEN cpebl




5.3

5.2.8

TexHudyeckue  yCTpPOWCTBA:  MY3BIKAJIbHBIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas IUArHOCTHKA
B TEXHHUKE u MEIULMHE, panap,
pasuoONpUEMHIK, TEJIEBU30D, aHTEHHA,
tenedon, CBU-neun

OIITHUKA

53.1

5.3.2

[IpsimonuHeiHOe pacmpocTpaHEHUE CBeTa B
OAHOPOAHOM cpene. JIyu cBeTa

OTtpaxeHnue cBera. 3aKOHbI OTPAKEHUSI CBETA.
[Noctpoenne n300paskeHHi B IIIOCKOM 3epKajie

5.3.3

IIpenomiieHne cBeta. 3aKOHBI IPETIOMIICHHS CBETA.
AOGCOTIOTHBIN [MOKa3aTeb PEIOMICHUS

5.34

5.35

[TonmHoe BHyTpeHHee orpaxkenue. [IpenenbHbIN
YTOJ1 MOJTHOTO BHYTPEHHETO OTPAKECHUS

Hucniepcust cBera. CIOXHBIH cocTaB O€lIoro
cBera. LIBer

5.3.6

CobOuparoriue ¥ pacceWBalOlde  JIUH3BL
Tonkass nmu3za. DoOKycHOE pacCTOSHUE W
ONITUYECKasi CHJIa TOHKOH JuH3bI. [locTpoeHue
n300pakeHui B coOMparomux u
paccenBaromux JuH3aXx. Popmyna TOHKOU
JMH3BI. YBEIMYEHHE, 1aBaeMOe JIMH30M

5.3.7

IIpenensl NPUMEHMMOCTH T'€OMETPUYECKON
ONTUKH

5.3.8

WnTepdepenuus CBETa. KorepenTHsie
HCTOYHHUKHU. VYcaoBus HaOII0ICHUS
MaKCHMYyMOB u MUHUMYMOB B
MHTEPQEPEHIIMOHHON  KapTHMHE OT  JBYX
CHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB

5.3.9

Hudpakmus ceera. ludpakiuronnas pemeTka.
VYcnoBue HaOMOAEHUS TIaBHBIX MAaKCHMYMOB
MpHU TMaJIeHUd MOHOXPOMAaTUYECKOTO CBETa Ha
TUGPaKIUOHHYIO PEHIETKY

5.3.10

5.3.11

HOJ'IﬂpI/BaI_II/I}I CBCTa

TexHu4yeckne yCTpOMCTBA: OYKH, JIyHa,
¢doroanmapar, NPOEKUMOHHBIA  ammapar,
MHKPOCKOII, TEJECKOI, BOJOKOHHAs OIITHKA,
TU(QpaKIUOHHAS PEIIETKA, OJIIPOU

5.3.12

[IpakTnueckue paboTEHL. Nsmepenne
nokaszatenss npenomieHus. MccienoBanue
CBOWCTB n300pakeHuil B muH3ax. Habmonenue
JMCTIEPCUU CBETa




BJIEMEHTAI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['paHunpl  NPUMEHHMOCTH  KJIACCHYECKOM
MEXaHUKH. [TocTynaTsl TEOPHUH
6.1 OTHOCHUTEJIbHOCTU: WHBAPUAHTHOCTH MOJIYJIS
CKOPOCTH CBE€Ta B BaKyyme, [PHUHIIUI
OTHOCHUTEJIBHOCTH DHHIITEHHA

6.2 OTHOCHUTENBHOCTD OJIHOBPEMEHHOCTH.
' 3aMeUIeHHEe BPEMEHU U COKPALLIEHUE JITTMHBI

6.3 DHeprusi ¥ UMIYJIbC CBOOOHOM YaCTHIIbI

CBs3p Macchl C DJHEPTUEH € HMITYIbCOM
6.4 CBOOOJHOW  YacTUIBL.  DHEPrusi  IOKOS
CBOOOTHOW YaCTHIIBI

7.1

KBAHTOBAA ®U3UKA
3JIEMEHThI KBAHTOBOM OIITUKU

®otonbl. @opmyna Ilianka cBS3M >HEPTUU
7.1.1 (hoTOHA C €ro 4acTOTOW. DHEPrusl ¥ UMITYIIhC
¢doToHa

OtkpeiTe U wuccrnenaoBanue ¢orodddexra.
7.1.2 OnbIThI AlT. Cronerosna. 3aKOHBI
dboTorddexra

VYpaBuenue OiiHmreitHa 11 QoTorddexTa.

7.13
«Kpacnas rpanuna» gotosdpdexra

7.1.4 Hasnenue ceera. OnbiTel [1.H. JIebenera

7.1.5 XUMHAYECKOE IEUCTBUE CBETA

TexHuueckue ycrpoicTBa:  (DOTOIIEMEHT,

7.1.6
(dboTonatuuk, conHeuHas 6atapesi, CBETOIHO/T

7.2

CTPOEHUME ATOMA

Mopens aroma Tomcona. Onbiter Pesepdopna
721 10 UCCJIEIOBAHUIO CTPOEHUS aToMa.
[MnanerapHas Moaenb aToMa

IToctynatel bopa. M3nydenue m nornomeHue
799 (OTOHOB MpH Iepexoje aromMa C OJHOrO
o YPOBHS PHEPrUM Ha Apyro. Buabl cnekTpos.

CHCKTp ypOBHCfI OHCPIrur atroMa BOAOpOJa

BonHoBEIE cBoMcTBa 4YacTuil. BOJNHBI 1e
7.2.3 Bbpoitnst. KopmyckynsipHO-BOJIHOBOH Tyamnu3M.
Judpakmus 31eKTpOHOB Ha KpUCTaLIax

794 CroHTaHHOE W BBIHYXJIEHHOE H3IIyYCHHE.
o VeTpoicTBO U IPUHLUIT PaOOTHI J1azepa




7.3

7.2.5

TexHUuecKkne YCTpPOMCTBA:  CHEKTPaJIbHbIN
aHaiu3 (CHEKTPOCKOI), Ja3ep, KBAHTOBBIM
KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboThI. Habnronenue
JIMHENYaTOro CreKkTpa

ATOMHOE APO

7.3.1

Metoabl  HaOMIOAEGHUS W PETUCTPALNH
3JIEMEHTAPHBIX YaCTHII

7.3.2

OTKpbITHE paarOaKTUBHOCTH. OnbIThI
Peseppopna mo  ompedencHWrO — cocraBa
pannoakTHUBHOTO M3mydeHus. CBoiicTBa anbda-
, Oera-, raMmma-u3;Ty4eHHs. Bausinue
PalMOAKTUBHOCTH Ha KUBBIE OPTaHU3MBI

7.3.3

7.3.4

7.3.5

OtkpeiTHE npoTOHA U HeilTpoHa. HykionHas
Mozenb siapa ['eitzen0depra — Banenko. 3apsij
sapa. MaccoBoe uncio saapa. M3oTomsl
Anbda-pacna. DNEeKTPOHHBIN u
MTO3UTPOHHBIN Oera-pacma. Namma-
n3lydyeHue. 3aKoH paJuoakTUBHOIO pacnaja
OHeprusi CBSI3M HYKJIOHOB B szpe. SlnepHbie
cuinbl. [ledext maccsl sapa

7.3.6

7.3.7

7.3.8

7.3.9

SAnepHble peakuuu. JleleHUE U CUHTE3 sIIEp

Snepusiii peakTop. TepMOsIEpHBIA CUHTES.
[Ipobnembl ¥ NEPCHEKTUBBI  siZEpHOU
JHEPreTUKHU. DKOJIOTHYECKHE aCIIeKThI
SIIEPHOMN SHEPrEeTUKH

DneMeHTapHbIe YaCTULBL. OtkpbiTHE
IIO3UTPOHA. dyH1aMEHTAJIbHBIE
B3aUMOJCICTBUSA

TexHu4eckne ycTponcTBa: JO3UMETP, KaMmepa
Bunbcona, siepHblit peakTop, aToMHas bom0a

7.3.10

[TpakTueckue padotsl. MccnenoBanue TpekoB
yacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&3gHoro Heba. Co3Be3mus, spKue
3Bé3}IBI, IJIaHETBI, UX BUAUMOC IBUKCHUC

8.2

Conneynas cucrema. IlnaHeTsl 3eMHOM
rpynnsl. [TaHeThI-TUTaHTBI U UX CIYTHUKH,
KapJIMKOBBIE IUIAHETHI. Maigie Tena
CoIHEYHOM CUCTEMBI




8.3

Comnnrie, porocdepa u armochepa. ConHeuHas
aKTHBHOCTh

8.4

8.5

8.6

8.7

8.8

8.9

8.10

Hctounuk sHeprun ConHua U 3B€311

3BE3/1bI, KX OCHOBHBIC XapaKTEPUCTUKH: Macca,
CBETHUMOCTb,  PagUyCc, TeMIleparypa, HX
B3aUMOCBsI3b.  JlparpamMma  «CHEKTpPaIbHBINA
KJIacCC — CBETUMOCTLY. 3BE3IbI IJIaBHOM
IOCJICAOBATECIIbHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTBY JIS 3BE3 TJIaBHOU
MOCICAOBATCIIBHOCTH

###Par###BuyTpenHee  cTpoeHHe  3BE3.
CoBpemeHHbIe npeACTaBlIeHUS 0
MPOUCXOKICHUU 1 3BooIuK CoTHITA U 3BE3I.
DTanbl )KU3HU 3BE3]T

Mneunsii  Ilyte — Hama [amakTuka.
CnupanbHas CTPYKTypa lNanakTukuy,
pacupeneneHue  3BE34, raza M IbUIN.
[Tonoxxenue u nmxenue Connna B ['anakTuke.
[Inockas wu  chepuyeckas  MOACUCTEMBI
lanaxtuku

Tunsl ranakTuk. PaguoranakTuku U KBas3apsl.
UYEpHble ABIPHI B s1Ipax rajJakTHK

Bcenennas. Pacmmpenue BceenenHoill. 3akoH
Xab6na. Paszberanme ramaktuk. Bospact wu
paguyc BceneHHoi, Tteopus  bombmioro
B3pbIBa. Monens «ropsuenn BceneHHON».
PennkToBoe n3nydeHue

MacuirabHast CTPYKTypa Bcenennoi.

Meraranaktuka. Hepeménnsle mpo06iaembl
aCTPOHOMUU




Vill. YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O

MMPOLIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA
1. Msikumes, I'.5. @usuka. 10 knacce : 6a30BbId U yriyOiaeHHBIH ypoBHH : yueOHUK / .51.

Msikuies, b.b. byxosuies, H.H. Corckuii ; mon pen. H.A. IlapdentseBoit. — 6-e uzf., nepepad. u
nom. — Mockaa : [Ipocsemenue, 2019. — 432 c. : un. — (Kinaccuyeckuii Kypc)
2. Mskumes, I'.51. ®usuka. 11 kiacc : 6a30BbId U yriyOneHHBIH ypoBHH : yueOHuk / I'.4.
Mskumes, b.b. byxosues, B.M Uapyrusn ; nox pen. H.A. [TapdentbeBoii. — 7-¢ uz., nepepad. —
Mockaa : I[IpocBemenue, 2019. — 432 c. : [4] 1. w1 — (Kitaccuueckwuii kype).

METOJAUYECKHUE MATEPHUAJIBI JJI5S1 YYUTEJISL

1. [TapdentpeBa, H.A. ®usmka. 10 kmacc: merommueckoe mocobue kK ydeOHuky [.4.
Msikuiesa (6a30Bbiii 1 yrayOnéunsiii ypoBuu) / H.A. TlapdentoeBa. - Mocksa: Ilpocsenienue,
2019. - 192 c. - ISBN 978-5-09-071243-0.

2. [MapdpentreBa, H.A. @usuka. 11 knacc: Meromumdeckoe mnocobue k ydeOHuky IS
MsikumieBa (6a30Bbiil u yriayonénnsiii yposan) / H.A. Tlapdentsea. - Mocksa: [Ipocsemenue,
2019. - 208 c. - ISBN 978-5-09-071244-7.

3. I'pomueBa, O.U. ®usuxa. 10-11 kmacchl: KOHTPOJIBHO-U3MEPUTENbHBIE MaTEpHabl K

yueObnukam ['.51. Msxumesa (6a3oBeiii u yrmyonénnsni yposau) / O.U. I'pomuesa. - Mocksa:
Ok3amen, 2019. - 176 c. - ISBN 978-5-377-14567-7.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET
1. Poccuiickasi 3siekTponHas mkosua (https://resh.edu.ru/)

- Buneoypoku 1o BceM y4eOHBIM TIpeMeTamM

- uTepakTuBHBIC 33 JaHUs

- MeToanyeckne maTepuabl

1. MockoBckas djekTponHas mkoJa (https://uchebnik.mos.ru/)

- bubnuoteka yueOHBIX MaTepHuaIoB

- CueHapun ypokoB

- TecToBbIe 3a1aHUS

2. OUIIN (PenepanbHbIii HHCTHTYT Nenarornyecknx umepenmii) (https:/fipi.ru/)
- Hemosepcuu EI'D

- OTKpBITHIN OaHK 3a/IaHUM

- MeTOJII/I'-IeCKI/Ie peKOMeH)IaIII/II/I

4, Anpexc.Yueonuk (https://education.yandex.ru/)
- I/IHTepaKTI/IBHBIC 3aJaHusA

- ABTOMatuyeckast IMpOBEpPKa

- HCpCOHaJ'II/IBI/IPOBaHHBIC TPACKTOPUHU

S. Yun.py (https://uchi.ru/)

- IHTepakTUBHBIE KYPCBI

- OauMnraabel

- CTaTucTrKa yCreBaeMOCTH

6. HNudoypox (https://infourok.ru/)
- Bugeoypoku

- TecThl
- Meronuueckue pa3padoTKu


https://resh.edu.ru/
https://uchebnik.mos.ru/
https://fipi.ru/
https://education.yandex.ru/
https://uchi.ru/
https://infourok.ru/

