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Ha m3yuenne ¢usuku (6a30BbIii ypoBEeHb) Ha ypOBHE cpenHero odmero oOpazoBaHusi orBopurcss 136 uwacos: B 10 kimacce — 68 uvacos (2 uaca B
Heneno), B 11 kiacce — 68 yacos (2 4aca B HEIENO).
[Ipenmnaraemslii B mporpamme HaOop Mo PU3NKe Ta0OPATOPHBIX U MPAKTUIECKUX PadOT SBISETCS MPEANOYTUTENbHBIM ISl YYUTEIS, AETA0IIEro BeIOOp
npoBeneHus1 1adopaTOPHBIX PadOT U OMBITA C YIETOM HHANBHUIYAJIbHBIX OCOOCHHOCTEH 00yUaro X Csl.

COJAEP)XAHUE OBYYEHUA
10 KJIACC
Paspen 1. ®u3uka u MeTOABI HAYYHOI0 NO3HAHHUSA
®dusuka — Hayka O mpupone. Hayunele MeTonbl MO3HaHUS OKpyKarollero Mupa. Ponp skcnepuMeHTa M TEOpUH B IpoOLiecce MO3HAHMS

NpUPOABI. DKCIEPUMEHT B (pH3HKe.

MopnenupoBanue (usuueckux (akropoB u mpoueccoB. Hayunbsle rumore3sl. @u3ndeckue 3aKOHbI M TEOPHH. | paHUIBI BaXXHOCTH (PH3MUECKUX
pactenuil. [IpyuHumn cooTBETCTBUS.

Ponb 1 MecTo (pu3MKH B COBPEMEHHOW HAYYHOHN KapTHHE MHUPA, B MPAKTHYECKON IEATEIbHOCTH JIFOAEH.

Jlemoncmpayuu

AHanorosble 1 U POBBIC H3MEPUTENbHBIE IPUOOPHI, KOMITBIOTEPHBIE TATUHUKH.
Paspnen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunueckoe BikeHrne. OTHOCUTENBHOCTh MEXaHUUECKOro ABMkeHus. CucreMa orcyera. TpaekTopusi.

[lepemernenue, CKOpPOCTb (CpemHsii CKOPOCTb, MIHOBEHHAas CKOPOCTb) M YCKOPEHHE MAaTEePHANbHBIX TOYEK, HMX MPOEKIHUH HAa OCH CHCTEMBI
koopauHat. ClokeHue nepeMerieHnii U Cl0KeHne CKOPOCTeN.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE NPSMOJMHEHHOE NIBIKeHHE. | paduKi 3aBUCAT OT KOOPAWHAT, CKOPOCTH, YCKOPEHHUs, MyTH M MaTEPHATIBHOTO
nepeMerieH sl TOUEeK BO BPEMEHHU.

CBobonHoe mageHue. YCckopeHne CBOOOTHOTO MaIeHusI.

Kpusonuneiinoe nsuxenue. /J[BU>keHHE MaT€pUAIbHBIX TOYEK IO OKPY>KHOCTHU C MOCTOSIHHOM MO MOAYJIIO CKOPOCTH. YTJIOBasi CKOPOCTb, JIMHEMHAast
ckopocts. [lepron n neproxn obpamenusi. LleHTpocTpeMUTeNnbHOE YCKOPEHHE.

TexHUUYecKre yCTPONHCTBA U MPAKTUYECKOE IPUMEHEHHE: CITUIOMETP, ABH)KEHHUE OKPY KaoIel Cpebl, LIeTHbIE U PEMEHHbIE Tepeaayu.

Jlemoncmpayuu

Monens cucTeMbl OTCUETa, MILTFOCTPALUs KUHEMAaTHYECKUX XapaKTePUCTUK JIBHKEHUS.

IIpeobpa3oBanne NBIKEHHH C HCIIOJIB30BAHUEM MPOCTHIX OPHEHTUPOB.

ITaneHue Ten B BO3AyX€e U B pa3pesK€HHOM MPOCTPAHCTBE.

Habnronenue 3a NBHKEHUEM Telia, OPOLIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIIBHO.

H3mepeHne yckopeHusi CBOOOIHOTO MaeHHUS.

VYnpasieHue CKOPOCTbIO MPU ABMXKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, rabopamopnuie pabonet

N3ydeHne HepaBHOMEPHOTO IBUXKEHUS C LIEJIbIO ONpeeNeHNs] MTHOBEHHON CKOPOCTH.

UccnenoBanue COOTHOLIEHUS] MEXAy MyTsIMH, MPONHAEHHBIMH TEJIOM 32 [IOCIEAOBaTEIbHbIMU pPAaBHBIMU IPOMEKYTKAMH BPEMEHU IpHU
PaBHOYCKOPEHHOM JIBUJKEHUH C Ha4aJIbHOM CKOPOCTBIO, PABHOW BEPOSTHOCTH.



HsyueHne nBUKEHHUs LIAPUKA B BSI3KOM JKUIKOCTH.

WzyueHune IBUKEHUS Tena, OpPOIEHHOrO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpuauun otHocutenbHOcTU I 'anunen. 1lepssoiii 3akoH HeroToHa. MHEpLManbHbIe CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepriosunmu cui. Bropoii 3akon HeroToHa st matepuanbHbix Touek. Tperuit 3akoH Hbr0TOHA Ayisi MaTepHaIbHBIX
TOYEK 3PEHUSL.

3akoH BcemupHOro TaroteHusi. Cuna Tskect. Ileppast kocMudeckast CKOPOCTb.

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

Tpenune. Bunel TpeHust (mokosi, ckonbxkeHusi, kadeHus). Cuma TpeHus. Cyxoe Tpenue. Cuina TpeHHs CKOJBKEHHS M CHJIA TPEHUs
oceHbro. Koadurment tpenns. Cuia CONMPOTUBICHUS IBUKSHUIO Tella B JKUIKOCTH WUJIH B3TJISIIE.

[TocTtynaTenbHOE U BpalaTeIbHOE ABHKEHUE a0COMIOTHO TBEPIOTO TEa.

MoOMEHT OTHOCHUTENBHO Cuiibl BeTpa. 11nedo cunbl. Y cnosust paBHOBECHS Tena.

TexHu4eckue yCTpONCTBA U MPAKTUYECKOE IPUMEHEHHNE. MOAIINUITHUKH, JBUKEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBneHue nHepLUUU.

CpaBHEHHE MaCCOBBIX TEIL.

Bropoii 3akon HeroToHa.

Hsmepenue cuim.

CrnosxeHue cu.

3aBUCUMOCTD YIIPYTOCTH OT Aedopmanuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U AJEHUH.

CpaBHeHUE CUJT TPEHUS HEOKUTAHHOCTEH, KaueHUH U CKOJIb)KEHUS.

Ycnosust pasHOBecus Tena. Buasl paBHOBECHS!.

Vuenuueckuii sxchepumenm, nabopamopusie pabonil

Hzyuenune nBukeHns1 Opycka 1Mo HAKJIOHHOHN IIOCKOCTH.

HccrnenoBanue 3aBHCUT OT CHJIBI YIIPYTOCTH, BOSHHKAIOIIEH B MPY)KUHE M PE3MHOBOM 00pasiie, OT UX AeopMaLuu.

VY CIIOBHSI NCCIIEIOBAHMS PABHOBECHS TBEPIOTO Tea, OelbIil OCh CMapT.

Tema 3. 3axonst coxpanenus 6 mexanuxe.

UmMnynec MarepuanpbHOH TOYKH (TeNa), CHUCTEMbl MAaTePUANbHBIX TOYeK. IMIyNbChbl CHIIBI M HM3MEHEHHE HMITyJIbCa Tejla. 3aKOH COXPaHEHUs
uMITyJibca. PeakTuBHOE ABUKEHHUE.

Pabora cunpHast. MOIIHOCTS.

Kunernueckas sHeprusi MaTepuaibHO Touku. Teopema 06 COXpaHEHUN KHHETHYECKOH SHEPTUH.

[TorenuuanpHast sHeprust. [loTeHmanpHast sHEprus ynpyro aedhopMupoBaHHON npykuHbL. [loTeHInanbHAs SHEPTUS Teja BOIU3H MOBEPXHOCTH 3EMITH.

[ToTeHIMaNbHBIE W HEMOTEHIHMANbHbIE CHIbHBIC. CBsi3b paboOThl HEMOTEHLHANBHBIX CHJI C HM3MEHEHHEM JHEPreTHYECKHX CHCTEM Tell. 3aKOH
COXPaHEHUsl 5KOJOTUYECKON SHEPTUH.

VYrpyrue u Heynpyrue npoOucxosr.



TexHUUecKue yCTpONHCTBA U MPAKTUYECKOE IPUMEHEHNE: BOAOMET, KONEP, NPy KUHHBII MUCTOJET, ABUXKYLIASICS PAKETa.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITyJIbCa.

PeaktuBHOE NBUXEHUE.

[lepexon cepbe3HOIN SHEPTUHN B KHHETHUECKYIO U OOPATHYIO.

Vuenuueckuii sxchepumenm, nabopamopusie pabonil

HzyueHune HeyNpyroro yaapa ¢ MOMOIIBIO ABYX OAMHAKOBBIX HUTSIHBIX a0COFOTHO MasiTHHKOB.

Hccnenosanue cBsi3u padoT ¢ MI3MEHEHHEM CHIT MH)XXEHEPHOH SHEPTHH Tella Ha OCHOBE NMOTPEOJICHUsT PE3MHOBOTO XKy Ta.

Paspen 3. MoaekyasipHasi pU3HKA H TEPMOAHUHAMHKA

Tema 1. Ocroebt MO1EKYIAPHO-KUHEMUYECKOT MEeOPUU.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJSIPHO-KMHETHUECKUX TEOPHH M HMX 3KCIepUMEHTalbHOe oOocHoBaHue. bpoyHoBckoe nBmwxkenue. [uddysus. Baxen
XapakTep IBIKEHUS M B3aUMOAEHCTBHE YacTHI. MoJenu TBEPIOCTH ra30B, JKUAKOCTEH M TBEPABIX TN W OOBSICHEHHWE CBOMCTBA BELIECTBA, JIEXKAIUETO B
OCHOBE 3TUX Mozaesei. Macca u pa3mepsl monekys. Konuuecto Bemectsa. [locrosinaast ABoraapo.

Temnosoe otHoweHue. Temnepatypa u ee usmepenue. Lllkana remneparypel Llenbcus.

Mogens uneanbHOro rasa. OCHOBHbIE MOJIEKYJISIPHO-KMHETHYECKHE TEOPUU HIEaNbHOro rasa. AOCONMIOTHAasE Temreparypa Kak Mepa CpenHel
KMHETUYECKON SHEpPruu TEIIOBOro ABMKeHUs dactul rasa. Illkama temnepatypel KenbBuna. ['a3oBeie  3akoHbL. YpaBHeHue MenpaeneeBa—
Knanefipona. 3akon [laneroHa. M3omporeccel B MAeabHOM ra3e ¢ COAep:KaHWeM BellecTBa. [ paduyueckoe TpeaCTaBIeHHE H30MPOIECCOB. HM30TEpPMa,
u30xopa, uzodapa.

TexHUUYECKHE YCTPONCTBA U MPAKTHYECKOE MPUMEHEHHE: TEPMOMETp, ODapoMeTp.

Jlemoncmpayuu

OmnpITel, TOKa3bIBarOLINE (HOTOrpad i COCTABA BEIECTB, MOJIEKYJI, U3MEPEHHBIX COSAMHEHUH.

OmnpiTel 0 U Gy3UN KUAKOCTEH U Tasa.

Monens OpOyHOBCKOTO JIBHIKEHUSI.

Mognens onbita LlTepHa.

OnpIThI, JOKa3bIBAIOLINE CYIECTBOBAHNE MEKMOJIEKYJSIPHOTO B3aUMOAEHCTBYSL.

Mopens, HIMOCTPUPYIOILAs JABJICHHUE ra3a B COCye.

OnpIThI, UIUTIOCTPUPYIOLINE COCTOSIHUE UAEATBbHOTO ra3a, U30MpPOLIECCHI.

Vuenuueckuii sxchepumenm, nabopamopusie pabonol

OmnpeneneHne Macchl BO3yXa B KJIACCHOW KOMHATE HA OCHOBE M3MEPEHH 00beMa, TaBJICHUS U TEMIIEPATypbl BO3yXa B HE.

Hccnenosanue B 3aBUCUMOCTH OT MAPaMETPOB COCTOSIHUSL PA3PEKEHHOrO rasa.

Tema 2. Ocnogsl mepmooUHaAMUKU.

TepmonnHaMudeckass cucteMa. BHyTpeHHsIsT SHEPrusl TEPMOJMHAMUYECKONH CHUCTeMBI M ee nm3MeHeHus. KonmuectBo Termia u paboTel. BHyTpeHHs s
SHEpruss OAHOATOMHOIO  MJealbHOro rasa. Bugel Temuomepenauu:  TEIUIONPOBOJHOCTb, KOHBEKLUS, H3JIydeHHE. YJIeJbHas  TEeIUIOEMKOCThb
BelecTsa. KoamuecTso TemIOThI pHU Teonepeaaye.

ITonsitue 06 agmabataom mpouecce. IlepBolil 3akoH TepmMoanHaMuKu. [IpuMeHeHne mepBoro 3aKkOHa TEPMOOMHAMHKH K H3ompoueccaMm. Harnmsanas
UHTEpTpeTanus paboTh rasa.



Bropoii 3akoH TepmoanHamMuku. HeoOpaTUMOCT POIIECCOB B MIPUPOJIE.

Ternnosble MammHbL [IpuHIMNBL IEHCTBHS TEIUIOBBIX MamuH. [IpeoOpazoBanust >HEpruM B TEIUIOBbIX MamuHax. KoaddunueHnt mone3Horo
BO3JIEHCTBHSI OKpYy’KarowIei cpenpl Ha MamnHy. L{ukn KapHo u ero ko3 dpunueHT none3Horo neiictBus. DK0ONIOrn4eckue mpoOIeMbl TEIUIO3HEPTETHKHL.

TexHUYeCKHe yCTPOUCTBA M MPAKTHYECKOE IPUMEHEHHUE: IBUTATENb BHYTPEHHETO CrOpaHusi, OBITOBOH XOJOAMIBHUK, KOHAHLIUOHED.

Jlemoncmpayuu

H3MmeHeHNe BHYTPEHHEH >HEPTrUU Teja MPU COBEPIIEHHH PadOThI: BBUIET MPOOKU M3 OyTHUIKM MOA CXKaThIM BO3AYXOM, HarpeB >Qupa B JATYHHOH
TpyOKe 1Mo myTH TpeHus (BUACOAEMOHCTPALINS).

W3meHeHNe BHYTpeHHEH SHEPTruu (TEMIepaTyphl) TeJa Py TeIuionepenaye.

OmnpIT Mo agnadaTHOMY PAaCHIMPEHHIO BO3AyXa (OMBIT, OCHOBAHHBINA HA OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIS.

Vuenuueckuii sxcnepumenm, rabopamopnuie pabont

Hsmepenune yaenpHON TEIIOEMKOCTH.

Tema 3. Azpecammnsie cocmoanun geugecms. Dazoevie nepexodst

ITapooOpa3zoBanne u koHmeHcauwus. Mcnapenne u kuneHue. AOCONMIOTHAS W OTHOCHTENbHAs BJIAKHOCTh BO3Ayxa. HacelmeHHbIH map. YenbHas
TEIUIOTa Mapoodpa3oBaHust. 3aBUCUMOCTD TEMIIEPATYPHI OT TABJICHUS.

Teépnoe Teno. Kpucrannudeckue u amopdHble Tesla. AHU30TPONHS CBOWCTB KpUCTAILIOB. JKuakue kpuctaiuibl. CoBpeMeHHbIe MaTepuabl. [1nasnenue
U KpUCTAJUTM3auus. Y enbHast TeruioTa rasneHus. CyOmmmanus.

YpaBHeHHe TEIIOBOro OanaHca.

TexHu4YeCKre yCTPONCTBA U MPAKTUIECKOE MPUMEHEHUE: TUTPOMETP U IMCUXPOMETP, KAJIOPUMETP, TEXHOJIOTHH MOJyYSHHS] COBPEMEHHBIX MaTEPHAJIOB,
B TOM YHCJIE€ HAHOMATEPHUAJIOB U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenue nmpu nOHMKEHHOM JaBJICHUU.

Bo3MoskHOCTH perynpoBaHus BIaKHOCTH.

HabmroneHue HarpeBaHus U TUIABJICHHS] KPUCTAJUTMYECKIX BEIIECTB.

JleMOHCTpaLyst KpUCTAJIIOB.

Vuenuueckuii sxchepumenm, nabopamopusie pabonol

N3mepeHne OTHOCUTENBHOM BJIAXKHOCTH BO3/AyXa.
Pa3nen 4. DaexkTpoauHaMuKa

Tema 1. Inekmpocmamuxa

DnekTpu3auus Tes. JJIeKTpUudecKuil 3apsiiHuK. [IBa BUa 3JeKTpUUECKUX 3apsiioB. [IpoBOAHUKY, UANEKTPUKU U MONYyIPOBOIHUKU. [l coxpaHeHus
3apsna.

Bsaumoneiicteue 3apsnos. 3akoH Kynona. Todeunblii MamuHHBI 3apsa. DnekTpudeckoe mnose. Hanpsok€HHOCTh BHemHMX —nonel. IlpuHumn
CYyNEepHO3ULIMH 3JIEKTPUUECKUX Nosieil. JINHUM HanpsKEHHOCTU OTKPBITHIX MOJICH.

PabGora cun snektpocrarmueckoro mousisl. [loreHnman. Pasnocte  moteHuuanos. [IpOBOIHMKM W OUSJCKTPUKH B BJIEKTPOCTATHYECKOM
noje. Jlusnekrpuyeckasi IPOHULAEMOCTb.



DnektpoéMkocTh. KonaeHcaTop. D1eKTpOEMKOCTb MJIOCKOT0 KOHAEHCATOpa. JHEPIus 3apsyKeHHOr0 KOHAEHCaTopa.

TexHu4ecKHe yCTPOHCTBA M MPAKTHUECKOE MPUMEHEHHUE. 3JIEKTPOCKOIL, 3JIEKTPOMETP, SJIEKTPOCTATUYECKAsl 3aIIUTA, 3a3€MJIEHUE 3JIEKTPONpPHUOOpOB,
KOHJIEHCATOp, KOMUPYIOLIUH annapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpONUCTBO U NPUHLIUI AEHCTBUS 3JIEKTPOMETPA.

B3anmonelicTBre Ha3IEKTPU30BAHHBIX TEL.

DNEKTPUUECKOE MOJIE 3aPSIKEHHBIX TEJI.

IIpoBOJHUKY B 3JIEKTPOCTATUYECKOM I10JIE.

DJNEKTPOCTATUYECKAs 3aIUTA.

JIN3NEeKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IMJIOCKOTO KOHAEHCATOpa OT KBaJIPaTHOMN IUIACTUHBI, PACCTOSHUS MEXIY HUMHU U IU3JIEKTPUYECKOM MPOHULIAEMOCTH.

DHeprusi 3apsLKeHHOr0 KOHIEHCaTopa.

Vuenuueckuii sxcnepumenm, rabopamopnsie pabonot

Hsmepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. ITocmoannwiit od6pabomannsiit mox. Toxu 6 paziuunsix cpedax

DnexTpuueckuil ToK. YcinoBus noaaepskanus Toka. Mcrounmku Toka. Cuna Toka. I1oCcTOsTHHBIN TOK.

Hanpsoxkenne. 3akon OMa 1s ydacTka LemnH.

DNeKTpuUecKoe CONPOTUBIIEHHE. Y IebHOE CONpOoTUBIeHHe BelecTBa. [locienoBarenbHoe, napaijenbHOe, CMEIaHHOE COeIMHEHNE TPOBOJHUKOB.

Pabora BrimrouaeT Tok. 3akoH Jxkoyns—JleHna. BeikimounTe TOK.

DNeKTPONBIKYIAsi CHUJIa M TEXHOJIOTUH TOCTOSHHOTO MCTOYHHMKA TOKa. 3akoH Oma il mojmHOW (3aMKHYTOMH) snekTpudeckodl nemnu. Kopotkoe
3aKJIIOUYEHHUE.

DJeKTPOHHAsl MPOBOAUMOCTD TBEP/BIX METAJIOB. 3aBUCUMOCTb CONPOTUBIIEHUS METAJJIOB OT TeMIlepaTypbl. CBEPXIIPOBOAUMOCTb.

DnekTpuieckuil Tok B BakyyMme. CBONCTBa 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHASI M MPUMECHAs MPOBOANMOCTD MOJYNPOBOIHUKOB. CBOWCTBA IT — H -niepexoza. I1omynpoBogHUKOBBIE TPHOOPHL.

DNeKTPUYECKHl TOK B PaCTBOPAxX U pacIljiaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHUECKAs] JUCCOLUALIUSA. DIEKTPOJIH3.

DnekTpudeckuil Tok B razax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pazpsan. Monnus. [1nazma.

TexHUYeCKHne YCTPOWCTBAa M TPAKTHUUECKOE MPHMEHEHHE: aMIEpPMETp, BOJBTMETpP, PEOCTAT, MCTOYHHK TOKA, SJIEKTPOHArPEBATENbHbIE MPHOOPHL,
3JIEKTPOOCBETUTENbHBIE IPUOOPHI, TEPMOMETP COTNPOTUBIICHHUS, BAKYYMHBIH JTUOJ, TEPMUCTOPHI B (POTOPE3UCTOPBI, MOITYTPOBOAHUKOBBINA U0/, TaJIbBAHHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKA U HaNpsKEHUS!.

3aBUCUMOCTb COTIPOTUBJIEHUS LIMIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IONEPEYHOro CEYeHUsl U MaTepuaa.

CwMelaHHOE COeTUHEHNE TPOBOJHUKOB.

IIpsiMoe n3MepeHue 3neKTpoABIXKYLIel cuiibl. KopoTkoe 3aMblkaHHe ralbBaHUYECKOI0 3JIEMEHTA U OTKPBITHE BHYTPEHHETO 3a3€MIICHUS.

3aBUCUMOCTb COTIPOTUBJIEHUS] METAIIJIOB OT TEMIIEPATYPBHIL.

IIpoBOAMMOCTD 3JIEKTPOJIUTOB.

HckpoBoii pa3psia 1 IPOBOAUMOCTD BO3yXa.



OnHOCTOPOHHSISI MPOBOAUMOCTD THOAA.

Vuenuueckuii sxchepumenm, nabopamopusie paboniol

UsyueHne cMeIaHHbIX COSOUHEHNUN PE3UCTOPOB.

Uszmepenne 3J1eKTpOABIDKYIIEH CUITbI HCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBJICHHUSL.

HabmoneHue sekTponusa.

MexknpeameTHbie CBSI3H

Nzyuenne pusuku kypca 6a30Boro ypoBHs B 10 KJlacce OCYIIECTBISIETCS ¢ YYETOM CONEPIKATEIbHBIX MEKIIPEIMETHBIX CBS3EH ¢ KypCaMU MaTEMATHKH,
Ononorun, XUMHUH, reorpaduu U TEXHOJOTHH.

Meocnpeomemusie nousimusi , CBS3aHHBIE C M3YUYEHHEM METOAOB HAYYHOTO TO3HAHWS SIBJICHUE, HAYYHBIN (PAKT, TUIIOTE3a, U3MEPEHUE BEIMYUHBI,
3aKOH, TeOpHsi, HAOTIOICHHE, SKCIIEPUMEHT, MOJISIUPOBAHIE, MOJIEJIb, H3MEPEHUE.

Mamemamuka: pelieHne CHCTEMbl MaTeMAaTHUYECKHX, JIMHEWHas (QyHKOus, mapaboina, rumepOojyia, ux rpaukd W CBOWCTBA, TPUTOHOMETPHUYECKUE
(YHKIIUU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC, BTOPOE TPUTOHOMETPUIECKOE TOKIECTBO, CPEIHEE U MX MPOESKIIUU Ha OCH KOOPJIUHAT, CJIOKEHHE BEKTOPOB.

buonocus: mexanndeckoe B KUBOU mpupone, muddysus, oCMOC, TEIIOOOMEH >KHUBBIX OPTraHU3MOB (BUABI ABMKCHHS TEIUIONEPENadH, TEIIOBOE
paBHOBECHE), SJICKTPUUECKHE SIBJICHUS B )KHBOU MPUPOTIE.

Xumus: CTpOGHHE aTOMOB W MOJIEKYJ, MOJIb BEIIECTBA, MOJISIPHAsh Macca, TEIUIOBbIE CBOMCTBA TBEPHBIX TEJ, JKUAKOCTH M Tasbl, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, 3JIEKTPOJIUTUYECKAs TUCCOLMALINS, TaJIbBAHUKA.

l'eoepacpus: BIaKHOCTH BO3MIyXa, BETPHI, OapOMETp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHKe NBMKEHUIN ¢ UCTIOJBb30BAHUEM MPHHLIUIA, VIET TPSHHSI B TEXHUKE, MOAIIUITHUKH, UCTIOBE30BAHUE 3aKOHA COXPAHEHHUSI
UMIYJIbCa B TEXHUKE (pakeTa, BOJOEM U APYTHE), IBUraTe)b BHYTPEHHEH KaMepbl, mapoBasi TypOuHa, ObITOBOI XOJNIONUIBHUK, KOHIULIMOHEDP, TEXHOJOTHI
COBPEMEHHBIX MAaTE€PHAJIOB, B TOM YHCJIe HAHOMATEPHAJIOB. , U HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKAs 3aIUTa, 3a3eMJICHHUE 3JICKTPONPHOOpPOB, KCEPOKC,
CTPYUWHBIN MPUHTEP, SJIEKTPOHATPEBATENbHBIE MPUOOPHI, SJIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBAHUKA.

11 KIIACC
Pa3nen 4. DaexkTpoauHaMuka

Tema 3. Maznummnoe noie. I1eKmMpoOMAZHUMHASL UHOYKYUUSL

[ToctosiHHbIE MarHuThl. B3anmoneincTeue NOCTOSIHHBIX MAarHuToB. MaruutHoe mnoje. Bekrop MarnutHoi wuHaykuuu. [IpuHuoun cynepno3uuuu
MAarHUTHBIX nojei. JInHun MarHuTHON MHAYKUMK. HapucyiiTe TMHUM MarHUTHON MHIAYKLMH, TIOJISI HOCTOSIHHBIX MarHUTOB.

MarHuTHOe ToJie MPOBOAHHMKA ¢ TOKOM. CxeMa JMHUN HABOJUT MArHUTHBIE TOJS JJIMHHOTO NPSIMOTO TMPOBOJHMKA M 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJIHUKA, KAaTYIIKHU ¢ TOKOM. OmnbIT DpcTena. B3anmoneicTere NMpoOBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJib U HalPABJICHUE.

Cuna JlopeHua, ee MOIyJib U HampaBlieHUe. J[BrKeHUE 3apssKEHHOM YacTHIIBI B aTMOC(€pHOM MarHUTHOM mojie. Paborta cubl JlopeHna.

SBneHue 3AeKTPOMArHUTHONW WHAYKUUU. [IOTOK BEKTOPHBIX MArHUTHBIX MHAYKIHUI. DJIEKTPOABIDKYINAs CHJIa MPOBOJOB. 3aKOH 3JIEKTPOMArHUTHOU
uHaykuuu Papanes.

Buxpesoe snekTpudeckoe nojie. INEeKTPOABHKYIIAs CUJIa HHAYKIIUU B TPOBOAHUKE JIBIKETCS MOCTYMATENIbHO B CTOPOHY MArHUTHOTO TIOJIS.

IIpasuno Jlenna.

UnHnykTMBHOCTD. SIBNIeHHE CAMOMHAYKINU. DJIEKTPOABHKYIIASI CUJIA CAMOMH/TYKLIFH.

DHepPrusi MArHUTHOTO TIOJISI KATYIIKH C TOKOM.



DJEKTPOMArHUTHOE TIOJIE.

TexHUueckre yCTpOMCTBa M MPAKTHUECKOE NMPUMEHEHUE: MOCTOSHHbIE MAarHUTBI, 3JIEKTPOMArHUThI, 3JIEKTPOABUrATENH, YCKOPUTENH, dJIeMEHTap Hble
Oarapeu, HHAYKIMOHHAS MEYb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTkIJIOHEHHE clienyeT BbIONPATh MArHUTHBIM TTOJIEM.

JIMHUM HABOAST MArHUTHBIE MOJISL.

B3anmopelicTeue 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amrmepa.

JeiictBue JIopeHLa Ha HOH 3JEKTPOJIUTA.

SIBneHue 37eKTPOMarHUTHON UHIYKLUH.

IIpasuno Jlenna.

3aBUCUMOCTD 3JIEKTPOJIBIIKYILEH CHIIbI BEIET OT H3MEHEHUsI CKOPOCTH MarHUTHOTO MOTOKA.

SBneHue caMOMHIYKIUH.

Vuenuueckuii sxcnepumenm, rabopamopnsie pabonet

N3ydeHre MarHuTHOTO MOJIs KaTyIIKU C TOKOM.

Uccnenosanue nelicTBUs NOCTOSHHOIO MarHuTa Ha PaMKy C TOKOM.

Hccnenosanue siBI€HNUN 3J1€KTPOMArHUTHON MHAYKLUU.

Paznen S. Kosie6anusi 1 BOJTHbBI

Tema 1. Mexanuueckue u 31eKmMpoOMACHUMHbIE KOIEOAHUSL.

Konebanmpnast cucrema. CeobonHpie  MexaHudeckwe  koneOanusi. [apmonundeckue  koneOanus. Ilepwon, wdacrora, ammmuryma u  (dasa
konebanuii. [IpykuHHBIH MasTHUK. MaTeMaTHUeCKUH MasATHUK. YpaBHEHHE TapMOHHUYECKHX Konebanwil. [IpeBpamenne >HEPruu NpHU TapMOHHUYECKUX
KoNeOaHuUsX.

KonebarenpHbiii kOHTYp. CBOOOIHBIE 3JEKTPOMArHUTHBIE KOJeOaHHUs B HMISATbHOM IMOBOPOTHOM KOHTYpe. AHAJOTHs MEXIy MEXaHHYECKUMH U
3JIEKTPOMArHUTHBIMH KoJjieOaHmsiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTUH B HIEATbHOM KOHTYpE.

[IpencraBneHne o 3aryxaroumx KojaedaHUsX. BeIHyKaeHHbIe MexaHndeckne Konebanus. PesoHaHc. BeIHY KIEHHBIE 3IeKTPOMArHUTHBIE KOJEOaHMsI.

Ilepemennpiii Tok. CUHYCOUAANBHBIN NEpEeMEHHbIM TOK. MOIIHOCTh NEPEMEHHOro TOKa. AMIUIMTYJHAas Cujla U JEHCTBYIOLee 3HaueHUEe TOKa U
HaNpsDKEHUs.

Tpancdopmarop. [IponsBoacreo, mepemada W noTpedJIeHHE  SIEKTPUYECKOH  SHEPTUU. DKOJOTHUECKHE  PHCKH  TPU  MPOU3BOICTBE
snexTposHeprun. KyibTypa ucrnonb30BaHUsl 3J€KTPO3HEPTHH B TIOBCEIHEBHOMN KU3HU.

TexHUUecKHe yCTPONCTBA U MPAKTUYECKOE TPUMEHEHNE: MEXaHUUECKHUEe 3BOHKH, €HepaTOphl IEPEMEHHOI0 TOKa, JIMHUU 3JIeKTponepeaayu.

Jlemoncmpayuu

H3yunTe mapaMeTpsl MePEeKIIOYaroIeil CUCTEMbI (MTPYKUHHBIA WK MATEMaTHYECKUI MasSTHHK).

HabGmoneHue 3atyxaromux kojeOaHuid.

HccnenoBaHue CBOMCTBA BBIHYKICHHBIX KOJIEOAHUI.

HabGmoneHue pe3oHnaHca.



CBoOopHbIE 3JIEKTPOMArHUTHBIE KOJICOaHMS.

OcumstorpaMmel (3aBUCUMOCTH CHJIBI TOKA M HANIPSDKEHUSI OT BPEMEHH) IUIS 3JIEKTPOMAarHUTHBIX BO3IEHCTBHIA.

Pe3onaHc npu nocneaoBaTeIbHOM COEIUHEHUH PE3UCTOPa, KaTYLIKU HHAYKTUBHOCTH U KOHJEHCATOPA.

Monenp TMHUH 3JI€KTpoIepeiadn.

Vuenuueckuii sxcnepumenm, rabopamopnsie pabonet

HccnenosaHue B 3aBUCUMOCTH OT NEPUOJA MAJIbIX W3MEHEHUI Harpy3Ku Ha HUTHU OT AJIMHBI HUTH U Macchl rpysa.

HccnenoBanue nepeMeHHOro TOKa B LIEMH MOCJIEN0BATEIbHO COEIMHEHHBIX KOHACHCATOpa, KAaTYLIKH U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE 60IHbL.

Mexanuueckue BOJHBL, ycioBus —pacrnpoctpaHeHus. Ilepuon. Cxopocts pacnpocTpaHeHust M JaiauHa  BoJjH. [lomepeuHple U JJIMHHBIE
BosHBL. MIHTEpdepenuns n nudpakumus MEXaHUIECKUX BOJIH.

3Byk. CkopocTtb 3ByKa. I pomKkocTh 3ByKa. Bricota ToHa. TemOp 3Byka.

DNeKTPOMAarHUTHbIE BOJIHBI. YCIOBHUSI CO3/laHUsl DJEKTPOMArHUTHbIX BOJH. B3aumHas opuentauusi BekTtopoB E, B, V B anexkrpomarHuTHOM
BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHHE, MPENIOMIICHHE, TOsIpu3ast, Audpakius, narepdeperpsi. CKOpoCThb 3JEKTPOMArHUTHBIX BOJH.

[Tkana 37€KTPOMArHUTHBIX BOJH. I[prMeHeHne 31eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHiumne! paguocssi3u u TenesuaeHus. Paguonokarus.

DJIeKTPOMAarHUTHOE 3arpsi3HEHNE OKPY KaroLIeil cpeabl.

TexHUUecKkre yCTpOICTBa U NMPAKTUYECKOe NPUMEHEHNE: My3bIKaJIbHble MHCTPYMEHTBI, YIbTPA3ByKOBasi AMArHOCTUKA B TEXHUKE U MEIMLIUHE, pajap,
PanTMONPUEMHUK, TEIEBH30p, aHTeHHA, Tesiedon, CBU-neus.

Jlemoncmpayuu

ObpazoBaHue 1 pacrpoOCTPAHEHHE MOTIEPEYHBIX U [UTMHHBIX BOJIH.

Konebnercst kak ICTOYHHK 3BYKa.

Habnronenne oTpakeHHs: U PENTOMICHHSI MEXaHUUECKUX BOJIH.

Habnronenne natepdepeHIny 1 U pakiud MEXaHHYECKUX BOJH.

3BYKOBOI pe30HAHC.

Habnronenue cBsi3u 3ByKa 3ByKa U BBICOTHI TOHA C aMIUIUTYIOH U YCTOHYUBOCTBIO.

HccnenoBaHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHHE, MPEIOMIICHHE, TOJSIpU3ays, Audpakuus, UHTepPepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsmonnHeitHOe pacipOCTpaHEHHE CBETa B BHeLIHel cpene. Jlyd cBera. TOUeUHBII HCTOYHUK CBETA.

OtpakeHue ceta. 3aKOHBI OTpakeHUs cBera. [locTpoeHne n300pakeHNH B IIIOCKOM 3epKaje.

[Ipenomnenue ceera. 3aKOHBI MPEJOMIICHUST cBeTa. AOCOMIOTHBIN MoOKaszarenb npenomienus. [lonHoe uccnenoBanue oTpaxkeHus. [lpenenbHbIil yron
MIOJIHOTO BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceera. CinoxabIi coctaB Oenoro csera. Liger.

CoOuparomue u paccemBaromine JHH3bL. TOHKast nuH3a. POKYCHOE pPACCTOSHHE M ONTHYECKas CHila TOHKHX JMH3. [locTpoenne n3oOpaskeHHil B
COOMPAOIUX U PACCEHBAOIINX JIMH3aX. DOpMyJia TOHKHX JIMH3. Y BEJIMYEHUE, 1aBaeMOe JINH3O0M.

IIpenenbl MPUMEHUMOCTH FT€OMETPUUECKON ONTUKH.



BonnoBast onrtuka. MaTepdeperuns cera. KorepeHTHbIE MCTOUHUKU. Y CIOBUS HAONMIOAEHUS MAKCHMyMOB M MHHHMYMOB B HHTEP(EpPEHIHMOHHOM
KapTHHKE OT ABYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus ceera. [ludpakunonHas pemérka. YcioBue HaOMIOAEHUS OCHOBHBIX MAaKCHMyMOB NpPU TMAAeHHMH MOHOXPOMATHYECKOTO CBETa Ha
TP PAKIIUOHHYIO PELIETKY.

ITonspusauus ceera.

TexHUYeCKHe yCTPONCTBA U MPAKTHUECKOE NMPUMEHEHHE: OYKH, Jyma, (oToamnmapar, MPOESKUHUOHHBIA amnmnapar, MUKPOCKOI, TEJIECKOII, BOJOKOHHAS
ONITHKA, TU(PPAKLIUOHHAS PEIIETKA, TOJISIPOU.

Jlemoncmpayuu

[IpsiMonuHEHOE pacIPOCTPaHEHHUE, OTPAKEHHUE U TpesioMiieHHe cBeTa. OnTHUeCKre MPUOOpPHL.

ITonnoe nccnenosanue oTpakeHus. Moaenb CBETOBOA.

HccnenoBanune CBOMCTB N300paKEHUS B JIMH3AX.

Mopenu MUKpPOCKONa, TENECKONA.

HabGmonenue nntepdepeHum ceera.

Habmonenue nudpaknum cBera.

HabGmronenue aucnepcuu ceera.

ITonyueHue Tenia ¢ HIOMOLIBIO PU3MBIL.

[Tony4yeHne Temia ¢ TOMOIIBIO AH(PPAKIIHOHHON PEIIETKH.

Habnronenne nossipusauy cBeTa.

Vuenuueckuii sxchepumenm, nadopamopusie pabonol

N3mepenune nokasatesns MPeOMIIEHUS CTEKJIA.

HccrnenoBanue CBOMCTB N300paKEHUS B JIMH3AX.

HabGmonenue aucnepcuu ceera.
Pazagen 6. OcHOBBI paccMOTpeHHSI OTHOCHTEJIbLHOCTH

I'paHUIBI IPUMEHUMOCTH KJIACCUYECKOH MeXxaHHUKH. [1ocTynaTsl 000CHOBaHBI OTHOCHTEIBHOCTH: HHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETA B BAKyyMe,
OTHOCHUTEINIbHO NMPUHIUNA DWHIITEHHA.

OTHOCUTENBHOCTE OJJHOBPEMEHHOCTHU. 3aMeJIEHHe BPEMEHU U COKpaLl€HUE JITHBbI.

DHeprusi U UMITyJIbCHO-PEIATUBUCTCKON YaCTULIbL.

CBsi3b Macchl C aKTUBHOCTBIO U UMITYJIbCOM PENATUBUCTCKON YaCTULIbL. DHEPIHsl MOKOSI.
Pazgen 7. KBanroBasi pusuka

Tema 1. 1emenmopl KGAHMOBOU ONMIUKUL.

@otonbl. Popmyina [Inanka cBsi3u SHEPTrUH (HOTOHA C €ro HANPSHKEHHEM. DHEPTHsl U UMITyJIbCHOE (POTOHA.

OtxpeiTue u uccnenosanue gorodddexra. Onpiter A. I'. Cronerosa. 3akousl Gporosddekra. Ypasuenue DitHmnTeitHa st porosddexra. Porosddexr
«KpacHas rpanunay.

Hasnenue ceera. Onbitel [1. H. Jlebenena.

XHUMHUYECKOE NENCTBHUE CBETA.

TexHU4ecKre yCTPONCTBA U MPAKTHYECKOE PUMEHEHHe: (POTO3IeMeHT, (OTOAATUHK, COIHEUHAs OaTapesi, CBETOINON.



Jlemoncmpayuu

®oto3(dexT Ha YCTAHOBKY ¢ ITUHKOBOMU MJIACTHHOM.

HccnenoBanne BoCCTaHOBIIEHHs BHELTHEro GpoTtosddexra.

Ceeronuon.

Conneunas Oatapest.

Tema 2. Cmpoenue amomna

Mopnens aroma Tomcona. OnbiTel Pesepdopna no paccesiHuro o, -dactui. [ImanerapHas monens aroma. [loctynater bopa. M3nyuenue u pasneneHue
(OTOHOB MpH MEePeXoie aToMa ¢ OTHOTO YPOBHsI SHEPTHUH Ha pyroi. Bunsl ciektpos. CriekTp ypoBHEH sHeprun atoMma BenmukoOpuranum.

BonHoBsble cBolicTBa yacTul. Bonne! ne bpoiina. KopnyckynsspHO-BOJIHOBON Ayalnu3M.

CrioHTaHHOE U BBIHYKAEHHOE H3Jy4YeHHUE.

TexHUYeCKre yCTPOUCTBA U MPAKTHYECKOE PUMEHEHHUE: CIIEKTPAIBHBIN aHAINU3 (CIIEKTPOCKOM), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens omnbita Pesepdopna.

Onpenenenue AJIMHBI BOJH Jlazepa.

Habnronenne TMHEHHBIX CIIEKTPOB MPOU3BOJIAT.

Jlazep.

Vuenuueckuii sxcnepumenm, rabopamopnuie pabont

Habnronenne nmuHeHvaTOro Kimmara.

Tema 3. Amomnoe adpo

OKCIIEPUMEHTHI, JIOKa3bIBAOIUE HAAEKHOCTh sinpa. OTkpeiTHe pamuoakTuBHOCTH. OmbiTel  Pesepdopna 1o  cocTaBy  pagrioaKTHBHOTO
u3nyueHus. CoiicTBa anbda-, 6eta-, ramma-uznydenus. MccnenoBanne pagnoakTHBHOCTH Ha JKUBBIX OPTaHU3Max.

OtkpeITHE IPOTOHA U HeWTpoHa. Hykionnas moznens siipa IeiizenOepra—lBanenko. 3apsn sinpa. MaccoBoe uncio sinpa. M3oTomnsrL

Anba-pacnan. DneKTPOHHBIN U MO3UTPOHHBIH OeTa-pacnan. ['amma-u3nydenne. 3aKOH pagioOaKTUBHOTO 3aPaXKEHHS.

DHeprus CBsi3U HYKJIOHOB B siape. Snepusie cuibl. JledexT siapa sapa.

SnepHble cocTosiHus. JleneHne u CUHTE3 saep.

SAnepusiii peaktop. TepmosinepHslil cuaTe3. [IpodaeMbl 1 NEpCIEKTHBBI SIIEPHON SHEPTETHKH. JKOJOTHIECKHE aCTIEKTHI IAEPHON SHEPTETHUKH.

DneMeHTapHble YacTULpl. OTKPBITHE O3UTPOHA.

MeTozas! HAOMIOIEHHST U PETHCTPALIUN SJIEMEHTAPHBIX YaCTHLI.

dyHaMeHTaIbHbIE B3aNMOAEHCTBUs. EAMHCTBO (PU3NYIECKUX KapTUH MUPA.

TexHU4eCKHe yCTPOUCTBA U MPAKTHYECKOE MPUMEHEHHUE: TO3UMETp, KaMepa BuibcoHa, simepHelil peakTop, aToMHast dbomOa.

Jlemoncmpayuu

CuéTunK HOHU3UPYIOLIUX YACTHULI.

Vuenuueckuii sxcnepumenm, rabopamopnuie pabonet

Nzyunte Tpekn 4acTull (1o TOTOBBIM GoTorpadusm).



Pazaen 8. JjieMeHTBHI ACTPOHOMHUH H ACTPOPUIUKH

Otanbl pa3BUTHs acTpoHoMuu. [IpukianHoe 1 MUPOBO33pEHUECKOE 3HAUEHHUE aCTPOHOMUU.

Bup 3Bé3nH0TO HebOa. Co3Be3nus, sipKkue 3BE3/bL, IUIAHETHI, UX BUANMOE ABHKEHHE.

ConneuHas cucrema.

Connue. Conneynasi aktuBHOCTb. McTounuk sHeprun CosHIa U 3B€31. 3BE3/bl, UX OCHOBHbIE XapaKTEpUCTUKU. JluarpaMMa «CIeKTpajabHbIN KJlacc —
CBETHUMOCTb». 3BE3/Ibl TJIaBHOW IOCJIEAOBATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» Ul TJIaBHBIX 3B€3] IO IOCJIeNOBaTelbHOCTU. BHyTpeHHee
cTpoenue 3B€371. COBpeMeHHbIe MPeICTaBIEHHs O IPOUCXOXKIEHNUHN U 3BomoLui CoNHIA U 3B€3]1. DTambl XKU3HU 3BE3]1.

Mneunsiii I[Iyte — Hama INanaxktuka. Ilonoxxenue u newxkenue Connua B ['anaktuke. Tunbel ranaktuk. PaguoranakTuky U kBaszapel. YépHble AbIpHI B
Aapax rajJakTHKU.

Bcenennas. Pacummpenne npocrpancTsa. 3akoH Xab0ma. Pazberanne ranaktuku. Teopus BEMKOro B3pbiBa. PEMTMKTOBOE H3IyYeHHE.

MacmtabHasi cTpykTypa Mupa. MeraraiakTika.

Hepeménnbie mpodiemMbl aCTpOHOMUH.

Vuenuueckue natdnwoenus

Habnronennsi HEBOOPYKEHHBIM IJIa30M C HCIIOJIb30BAHHEM KOMITBIOTEPHBIX MPUIIOKEHUH AJisl onpenesneHus HeOeCHbIX OObEeKTOB Ha KOHKPETHBIE
TOYKH: OCHOBHBIE co3Be3/11s1 CeBepHOro MoyIiapus U sipKUX 3BE3.

Habnronenus B Teneckorne Jlynsl, mianetsl, Maeunoro Ilytu.

O0o0maromee nosTopeHue

Ponb ¢pu3uky 1 aCTPOHOMHH B 5 KOHOMHYECKOH, TEXHOJOTHUYECKON, COLMAIIBHON U 3TUYECKON OCHOBAX NIESTEIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKU
M aCTPOHOMHHU B COBPEMEHHOW HAay4HOH KapTHHE MHpPA, POJb (PU3UUECKUX TEOPUI B CBEPHYBLICHCS MPENCTABICHHON (PU3NUECKON KapTHHE MUPA, MECTO
(du3ndeckux KapTHH MUpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAY4YHbIX [IpencraBnenuii o mpupoze.

MexnpeameTHble CBSI3H

Uzyuenne kypca ¢pusznku 6a30Boro yposHs B 11 kiracce OCyIECTBISETCS € YIETOM COEPIKATEbHBIX MEXKIIPEAMETHBIX CBS3EH C KypcaMy MaTeMaTHKH,
Ononorun, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meoicnpeomemmnvie nonsimusi , CBSI3aHHbIE C M3YYEHHEM METOJOB HAyYHOrO MO3HAHUS: SIBJICHUE, HAY4YHBIA (PAKT, TMIIOTE3a, U3MEPEHHE BEIHMYUHBI,
3aKOH, TeOpHsi, HAOIIIOIEHNE, SKCIIEPHUMEHT, MOJEINPOBAHUE, MOJIENb, H3MEPEHHE.

Mamemamuxka: pelieHne CHCTEMBl KOOPAMHAT, TPHUIOHOMETpUYEeCKHe (YHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHTEHC, LHUKIHYECKOe
TPUTOHOMETPUUECKOE TOXKIECTBO, KOHTYPhI M UX NMPOEKIMU Ha OCH KOOPAWHAT, CIOXEHHE BEKTOPOB, MPOHM3BOIHBIE 3JIEMEHTAPHbIE (QYHKIHH, MPU3HAKH
nofo0us TPEYTrOJIbHUKOB, ONPeNeIeHHe TUIOIIAIN TUIOCKHX Uryp u o0bema Tel.

buonozusa: snexTpuyeckue siBIEHUS B )KUBOW NMPUPOJE, TepEMEHHbIE IBUKEHHS B )KUBON MPUPOJE, ONTUYECKHUE SIBJICHUS B KUBOI NpUpOJie, NeiCTBHE
paanalyy Ha SKUBbIE OPTaHU3MBL

Xumus: CTPOGHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKast CTPYKTypa TBEPABIX TeN, MEXaHHU3Mbl OOpa30BaHMs KPHCTALNIMUECKOH PpEIIETKH,
CHEKTPAJIbHBIN aHAJINS.

l'eoepaghus: MarHUTHBIE MTONIFOCA 3€MITH, 3aJI€KH MAarHUTHBIX Py, GOTOCHEMKA 3€MHON MTOBEPXHOCTH, MPEACKa3aHNE 3eMIICTPSICEHHUT.

Texnonocus: MMHUYN 3NIEKTPOIIepeiadl, reHepaTop NMEPEMEHHOr0 TOKa, 3JIeKTPOABUIaTeNlb, UHAYKIMOHHAS MeYb, pajap, paAHoONpUEMHIK, TEJIEBU30P,
anTeHHa, TeneoH, CBU-neup, MPOEKIIMOHHBIN anmapar, BOJIOKOHHAsI ONTHKA, COJTHEYHAs OaTapes.



INIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUSA TPOT'PAMMBI 11O ®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUSA

OcBoenue ydeOHOro mpeamera «Du3mka» Ha ypoOBHE cpemHero odmiero oOpas3oBanusi (0a30BBI YPOBEHb) JOKHO OOECHEUHBATH JOCTHXKCHHE
CJIEAYIOIINX JINYHOCTHBIX, METANPEIMETHBIX U NPEIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB.
JINMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPE3yJIbTAaThl OCBOEHHsI Kypca mpenmera «Pu3nka» MODKHBI OTPakaTb TOTOBHOCTb M CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOIUTHCS
cOpMHPOBAHHOW BHYTPEHHEH IMO3ULHEH JUYHOCTH, CHCTEMOH LEHHOCTHBIX OPHUEHTALWH, MO3UTUBHBIX BHYTPEHHUX YyOEXIEHWH, COOTBETCTBYIOIIHMX
YCTOMYUBBIX LEHHOCTHBIX MO3ULMHA POCCUHCKOro OOINECTBa, MPOUJICHHUS KU3HEHHOTO OIbITa M ONbITA JEATEJIbHOCTH B MPOLIECCE PeaNn3aliid OCHOBHBIX
NPUHLIUIIOB BOCIIUTATENbHOMN 1€ATEIbHOCTH, B TOM B YACTH KOJIUYECTBO!

1) Bbicuiee oOpa3oBaHue:

cpOpMHPOBAHHOCTD TPAKAAHCKON MO3UIMH 00yUarOIIErocsi Kak akTHBHOTO M OTBETCTBEHHOTO WJIEHa POCCHICKOTO O0IIEeCTBa;

NPUHATHE TPAAULHOHHBIX O0IEYEIOBEYECKIX TYMAHUCTHUECKUX U IEMOKPATHUECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JESTENbHOCTb B HAy4YHBIX HCCIIENOBAaHMSX OOIIeCTBa, y4acTBOBAaTh B CaMOYIPABICHUH B OOpa3OBaTENbHON
OpraHu3aluy,

yMEHHE B3aUMOAEHCTBOBATh C KOHKPETHBIMH HHCTUTYTAMH B COOTBETCTBHH C UX (DYHKIUSIMH U HA3HAYCHHUSIMU,

TOTOBHOCTb K 'YMaHUTApPHOM U BOJIOHTEPCKON AESITEIbHOCTH,

2) IATPHOTHYECKOT0 BOCIIHTAHHUSI:

cpOpPMHPOBAHHOCTH POCCUNCKON IPakIaHCKOW HIEHTHYHOCTH, MAaTPUOTHU3MA,

LIEHHOCTHOE OTHOIIEHHE K FOCYAapCTBEHHBIM CHMBOJIAM, JOCTIKEHUSIM POCCUICKUX YYEHBIX B 00ACTH (U3UKH U TEXHUKH,

3) 1yXOBHO-HPABCTBEHHOI 0 BOCIIUTAHHS:

cpOpMHPOBAHHOCTH MOPAIBHOT'O CO3HAHUSI, STHYECKOTO MOBEACHHUS,

CIOCOOHOCTh OLICHMBATh CHTYaLMI0 W MPUHUMATh OCO3HAHHBIC PELICHUs, OPUEHTUPYSICh Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
qlClie B YHEHUUECKOH AesTeIbHOCTH;

OCO3HAHME JINYHOTO BKJIaJa B IOCTPOEHUE OyAyIIero;

4) 3¢TETHYeCKOr0 BOCITUTAHHS:

3CTETUYECKOE OTHOIICHHE K MUPY, BKJIFOUYAsi 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYINEro PU3NIECKOH HayKe;

S) TpynoBoro BocnuTaHus:

UHTEpPEC K PA3NUYHBIM chepaM MpodecCHOHATBPHON AEATENbHOCTH, B TOM YHCIE TMepephiBbl ¢ (U3MKONW M TEXHUKOH, HEOOXOAMMO YYHTHIBATH
OCO3HaHHBIN BBIOOP Oynymeii mpodeccuu U pearn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TUTAHBI,

TOTOBHOCTB M CITIOCOOHOCTB K 00Pa30BaHUIO M CaMO0O0OPa30BaHUIO B 00acTH (PU3UKH HA MPOTSKEHUHN BCEH YKU3HH,

6) 3KoJ10rHYecKoe BOCIHTAHHE:

c(OpMHUPOBAHHOCTH CBOSOOPA3HON KYJIBTYPBI, OCO3HAHUE TJI00ATHPHOTO XapaKTepa SKOJOTHIEeCKUX pobiieM,;

IUTAaHUPOBAaHKE U IPOrHO3UPOBaHUE AEMCTBUI B OKpY>KarOLIeil cpesie Ha OCHOBE 3HAHUI 1iesiell pa3BUTHSI YeJIOBEUECTBa,

pacLIMpeHHe OMbITa ACATEIbHOCTH, HAPABIEHHOCTH HA OCHOBE CYIIECTBYIOIIUX 3HAHUI 1O pH3HKe;

7) HeHHOCTH HAYYHOIr0 MO3HAHMS:

cpOpMHPOBAHHOCTH MUPOBO33PEHHSI, COBPEMEHHBIN B3I HA Pa3BUTHE PU3UUECKON HAYKH,



OCO3HAHME IIEHHOCTEH HAy4YHOH AESITeIbHOCTH, TOTOBHOCTh B MPOLIECCEe U3yUeHHsI (PU3UKU M3Y4aThb MPOCKTHYIO U HCCIIENOBATENbCKYIO IESITEbHOCTD

WUHIMBUAYAJIBHO U B TPYIIIIE.

METANPEJMETPHBIE PE3YJbTATbI

Ilo3HaBaTeIbHBIE YHHBEPCAJIbHbIE TEXHOJIOTHYECKHE AeiCTBHUS
ba3osble JlornyecKkue AencTBUA:

CaMOCTOSITENIbHO C(OPMYJIHPOBATH U AKTyaIU3UPOBATH MPOOJIEMY, PACCMOTPETh €€ BCECTOPOHHE,

OTIPENENATh LeNN eATENIbHOCTH, 33aBaTh MapaMeTPhl U OLEHUBATDh X JTIOCTHKECHHUS,

BBISIBJISITH 3AKOHOMEPHOCTH U IPOTHBOPEYHS B PACCMATPUBAECMBIX (PU3NUECKUX SIBICHHSIX,

Paspabotarh miaH pereHust mpodyieM ¢ y4ETOM aHajN3a COCTOSHUSI MAaTEPUAIbHBIX M HEMATEPHAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B ACATEIBHOCTD, OLIEHHBATH COOTBETCTBHE PE3YJIbTATOB AEHCTBUH, OLIEHUBATH PUCKHU MOCIEICTBUHA NEATEIbHOCTH;

KOOPIWHHUPOBATDH U BBIOJHITH PA0OTY B YCIOBUSX PEAIbHOTO, BUPTYAJIBHOTO U KOMOWHUPOBAHHOTO B3aMMOACHCTBUS,

Pa3BUBATh KPEATHMBHOE MBILUICHUE MTPH PEIIEHUH KU3HEHHBIX TPOOIIEM.

Bba3oBble nccienoBarebcKue 1eHCTBHUS |

BJIAZIETh HAYYHOH TEPMHHOJIOTHEH, KIIFOYEBBIMH MTOHATHUSIMHU U METOAAMHU (PU3UUECKON HAYKH;

oOnagaHne HaBbIKAMU Y4€OHO-HCCIEIOBATENbCKON U MPOEKTHON AESITEIbHOCTH B 00NacTH (PU3UKH, CIIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEIbBHOMY
TIOUCKY METOJIOB PELICHHS 3a7a4 (PHU3NIECKOTO CONEP KaHMsL, MPUMEHEHHIO PA3IMYHBIX METOIOB MIO3HAHMUS,

BJIZIENIEl] CXEMbl JEATEJIbHOCTH MO TMOJIYYEHHIO HOBBIX 3HAHWH, MX MpeoOpa3oBaHMs, NMpeoOpa3oBaHUS W TMPUMEHEHHUS B PA3IMYHBIX HAyYHBIX
00BEKTax, B TOM YHCJIE MPU CO3aHUH MTPOEKTOB B 00IACTH (PHU3HKH;

BBIABIISITh IPUYNHHO-CIIEICTBEHHBIE CBSI3U M aKTYAJIM3UPOBATh 337a4y, BBIABUIATh THIIOTE3Y PEIICHUS €€, HAXOAUTb apTyMEHTHI Ui JOKAa3aTeIbCTBa
CBOMX YTBEP)KISHHH, 331aBaTh TApaMETPbl K KPUTEPHUI pEIIEHUS,

AHATM3UPOBATh MOJYYSHHbIE B XO/I€ PELICHUS 3a7]a4 PE3yJIbTAaThl, OLIEHUBATh X JOCTOBEPHOCTD, MPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBHUTh U (POPMYyIUPOBATH COOCTBEHHBIE 3371a4l B 00Pa30BaTEIbHOMN I€ATEIHOCTH, B TOM YHCJIE MPU U3yUeHUH (HUIUKH;

JaTh OLIEHKY HOBOW CHUTYallMH, OLEHUTb NPUOOPETEHHBIH OIBIT,

yMETb EPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEAESITEIbHOCTH,

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX PETHOHOB CYOBEKTOB;

BBIIBUTATh HOBBIEC UI€H, MIPEJIaraTb OPUTHHAIbHBIE TOIXOABI H PELICHHUS,

CTaBHUTh NMPOOJIEMBI U 331a4H, AOIYCKasl ATbTEPHATUBHBIC PEIICHUS.

Padora ¢ undopmanmneii:

BJIAJETh HAaBBIKAMU TIOJyYEHUs HMH(OPMAIIMOHHOTO COAEP)KAHUS M3 HMCTOUYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIbHO HM3Yy4aThb IIOWCK, AHAJIN3,
CHCTEMATHU3ALUI0 U HHTEPIIPETALNIO HHYOPMALIMH PA3JINIHBIX BUIOB B (HOPM MPEACTABICHNUS,

OLIEHUTb JOCTOBEPHOCTh MH(POPMALINHY,

HCTIOJIb30BATh CPENCTBA MHYOPMALIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJOTHH [T PEIIeHHsI KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPTaHU3alOHHBIX
3amad ¢ coOmroieHHeM TpeOOBaHMN SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THUTHEHBI, PecypcocOepeKeHHs, NMPaBOBBIX M OSTHUECKHUX HOPM, HOPM
UH(POPMALIMOHHOH 0€30MacHOCTY,

CO3[1aBaTh TEKCThl MATEPUAIILHOTO COAEPIKAHUS B PA3NUYHBbIX (opmarax C yka3aHHEM Ha3HA4YeHUsT HHGOPMAIMM W OTKIIOYATh HX, BbIOMpas
ONTUMAJIbHYIO (POPMY NPEACTABICHUS U BU3YATH3aLNH.



KoMMyHHKATHBHBIE YHHBepPCAJIbHbIE TEXHOJIOTHYEeCKHE AeiiCTBHS:

U3y4UTh OOLIEHNE Ha yPOKax (PU3UKU M BO BHEYPOUHOH NEATEIbHOCTH,

pacro3HaBaTh MPEANOCHITKH KOHMIUKTHBIX CUTyalluid U CMSATYaTh KOH(JIUKTBI,

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOUYKY 3PEHUSI C UCTIOIb30BAHUEM SI3BIKOBBIX CPEICTB;

MIOHUMATb U MCIIONIb30BaTh MPEUMYLIECTBA KOMAHIHON M WHANBUAYAIBHOHN padoThI,

BBIOEpUTE TEMBI 1 METOJbI AEHCTBUI YUACTHUKOB C YYETOM OOIIMX WHTEPECOB H BO3MOXKHOCTEH Ka)KIO0TO YJI€HA KOJUIEKTHBA,

COBMECTHAsI I€ATEIbHOCTh, OPTaHU3ALNs] U KOOPAMHALMS ACHCTBHUI MO €€ OCYINECTBICHUIO. COCTABUTD IJIaH IEHCTBHIA, 3aIUCaTh NEHCTBHS C YIETOM
1eNieil MOMX YYaCTHUKOB, OOCYAUTh PE3yJIbTAThI, IPUHITh COBMECTHYIO padoTYy;

OLIEHUTh Ka4€CTBO CBOETO BKJIaZa U KOMaHAbl KQKOTO YYaCTHHUKA B OOIIMX pe3yJbTaTax Mo pa3pabOTaHHBIM KPUTEPHSIM,

npeasiaraTb HOBbIC MIPOEKTHI, OLIEHUBATD HJIEH C TO3UIUH HOBU3HBI, OPUTHHAIBHOCTH, MIPAKTUYECKONH HHHOBALINY,

H3zyuaiiTe MO3UTHBHOE CTPATETHYECKOE MOBEACHNE B PA3JIMUHBIX YCTPONUCTBAX, BKIIIOYAsl KPEATUBHOCTh M BOOOpakeHHE, YTOOBI ObITh HHUIIHATHBHBIM.
PeryasiTuBHBIE yHHBepPCAJIbHbIE TEXHOJIOTHYECKHE AeiiCTBHUS
Camoopranuzauus:

CaMOCTOSITENIbHO HM3y4aTh IMO3HABATENIbHYIO AEATEIbHOCTh B OONAacTH (U3MKKM M AaCTPOHOMHH, BBIIBJIATH MPOOJIEMBI, CTaBUTh U (POpPMYyIHUpOBATH
coOCTBEHHbBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTaBUTH IUIAH PELICHUS PACUYETHBIX M KaYECTBEHHBIX 3a/ad, IUIAH BBINOJHEHMs MPAKTHYECKOH padoThl ¢ yUETOM HMEIOLINXCS
PECYPCOB, €CTECTBEHHBIX BO3MOXKHOCTEMN U MPEANIOUTEHUN;

JaTh OLICHKY HOBOW CUTYAIHH,

YTOYHEHHE PAMOK HACTOSIIErO MPeIMeTa Ha OCHOBE JIMUHOTO I[BETA;

JieNaTh OCO3HAHHBIN BBIOOP, apTYMEHTHPOBATH €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEIICHUE,

OLIEHUTb MPUOOPETEHHBIN OIIBIT,

ObecneunBath OpMUpOBaHUE U OOECTIEUCHNE SPYANLNN B 001aCTH (PU3HKH, TOCTOSIHHO MOBBIIIATE CBOW 00Pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:

J1aBaTh OLICHKY HOBOW CUTYallH, BHOCUTbh KOPPEKTHBEI B IEATEIIbHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIBTATOB ACHCTBUSM JIHLI,

BJIAZIETh HABBIKAMU TO3HABATENIbHOW pe(pIEKCHH KaK OCO3HAHUS IMPOUCXOMASINUX ACHCTBHUI W MBICIUTENBHBIX IPOLECCOB, UX PE3yJbTaTOB H
OCHOBAHUI,

UCIIOJIb30BATh MPUEMBbI pepJIeKCHH JJTsl OLIEHKH, BBIOOPA CUTYALIH BEPHOTO PEIIEHMUS,

yMETb OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATD PELICHHUS MO UX CHIDKEHHIO,

MOTHBBI IPUHATHS U QPTYMEHTBI IPYTUX MPH aHAIH3€E PE3YJIbTATOB AEATEIbHOCTH,

NPUHUMATD ceOsl, TOHNMast CBOM HEIOCTATKU M IOCTOMHCTBA,

MOTHBBI IPUHSATHS U PTYMEHTHI IPYTHUX TPU aHAIHU3E PE3YJIbTATOB AEATEIbHOCTH,

[Tpu3HaBaTh CBOE MPABO U MPABO APYTUX HA OLIHOKY.

B mpouecce nOCTHMKEHUSI JTUYHOCTHBIX PE3YJbTATOB OCBOSHMs MPOrpamMMbl MO (U3MKE I YPOBHsSI CpelHEro odmero oOpa3oBaHUs y YHYAIIHXCS
COBEPIIEHCTBYETCS MOLMOHAIBHBIA HHTEIJUIEKT, MPEAIONararii ¢ OpMHUPOBAHHOCTD:

CaMOCO3HAHUE, BKJIOYANOIEe CITIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIIBHOE COCTOSIHUE, BUIETh HAPABJICHUE PA3BUTHSI COOCTBEHHOM SMOLIMOHAIBHOMN
cepnl, ObITh yBEpEHHBIM B cebe;



CaMOpEryJIMPOBAHUS, BKIIFOYAIOIIET0 CAMOKOHTPOJb, YMEHHUS NMPHUHUMATh OTBETCTBEHHOCTb 3a CBOE IOBEACHHE, CIOCOOHOCTH aJaNnTHPOBATHCA K
SMOLIMOHAIIBHBIM H3MEHEHUSIM U THOKOCTH, YTOOBI OBITH OTKPBITHIM HOBBIM,

BHYTPEHHSIS MOTHBALIUS, BKJFOUAIOLIAst TIOAXO K JOCTHKEHHUIO LIeJIel U yCIeXa, ONTHUMHU3M, HHULUATHBHOCTh, YMEHHE IeHCTBOBATh HCXO/S U3 CBOHMX
BO3MOKHOCTEH,

SMIATHH, BKJIOYAIOIIAsl CIIOCOOHOCTh MOHMMATh SMOLMOHAIBPHOE COCTOSHHE APYTuX, OoOpaliath BHUMAHHWE HA €ro MpH OOLIEHWH, CIIOCOOHOCTh K
COYYBCTBHIO M COTIEPEIKUBAHMIO,

COLIMAJIbHBIE HABBIKH, BKIFOYAIOIINE BO3MOXKHOCTb KOPPEKTHPOBATH OTHOLIEHHs C APYTHMH JIFOABMH, KOHTPOJHPOBATBH, PEryJUPOBaTh MHTEPEC U
pazpemarb KOH(IUKTHL
HNPEAMETHBIE PE3YJIBTATBI

K koH1y oOy4enus B 10 kiacce npenMeTHbIe pe3ybTaThl HA 0A30BOM YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAIOLTNXCS YMEHHIA:

NepEeBECTH Ha TPUMEPHI POJIb U MECTO (PU3UKH B COBPEMEHHOW HAy4YHOW KapTHHE MHUpA, B PA3BUTUH COBPEMEHHOH TEXHUKH WU TEXHOJIOTHH, B
NPAKTUYECKOH eI TeIbHOCTH JIFOIeH;

B mpenenax rpaHUubl IPUMEHEHUS] W3yUEHHBIX (PU3HMUECKUX MOAENEH: MaTepuasibHAs TOUYKA, MHEPLHAJIbHAS CUCTEMa OTcdeTa, abCONOTHO TBEPIOE
TEJIO, MCANBbHBIN Ta3, MOAEIH 3apsA0B Ia3a, JKUAKOCTH U TBEPBIX TEJ, TOUSUHBIN 3apsAHBIN anmnapar Npy BEIMOJHEHHH (PU3NIECKUX 3a1a4;

pacrio3HaBaTh (pu3Mueckue siBIeHUS (Tpoumecchl) U OOBSICHATh WX Ha OCHOBE MOJEKYJSIPHO-KHHETHYECKOH TEOpUH BEIIEeCTB BEIIECTBA U
3JIEKTPOJMHAMUKH: PAaBHOMEPHOE M DPABHOYCKOPEHHOE NPSMOJMHEHHOE MABIDKEHHE, JBIDKEHHE TMaAeHHsl TeJ, IBIDKEHHE IO OKPYXKHOCTH, WHEPLHS,
B3auMozeiicTeue Ten, nuddysus, OpOyHOBCKOE BIKEHHE, IBIKCHUE KUIKOCTEH M TBEPABIX TEJ, N3MEHEHHE 00BbEMa TeJ NPU HarpeBaHUH (OXJIAKACHUH),
TEIUIOBOE PABHOBECHE, WCIApEHHe, KOHIEHCALMWs, TUIABJICHUE, KPUCTAJUIM3ALMS, KUIEHHE, BJIAKHOCTh BO3yXa, IOBBINIEHHE NABJICHUS ra3a IpPH €ro
HAarpeBaHUU B 3aKPBITOM COCYZE, CBSI3b MEXKAY MMapaMeTPaMH COCTOSIHUS T'a3a B U30MPOLIECCAx, SJEKTPU3ALINS TENa, B3AaNMOACHCTBUE 3aPs/I0B,

OIHCBIBATh MEXAHUYECKOE IBUKEHHUE, MCIIONb3Ys (PU3NYECKHE BETMYUHBI. KOOPAUHATA, MyTh, IEPEMEIIeHIe, CKOPOCTh, YCKOPEHHE MacChl TeJa, CHIIa,
UMITYJIbC T€JIa, KWHETHYEeCKast SHEPTHsl, OTEHIMAIbHAS SHEPrUsi, MeXaHuueckass paboTa, MEXaHHYECKasi MOIHOCTD, MPH ONMHCAHUH MPABUIBHO TPAKTOBATH
¢u3ndeckuil CMBICT BKIFOYAIOT BEJIMYHMHY, WX 3HAYEHHWE M Pe3yJIbTaT, Haxods (OpMyJy, CBSA3BIBAIOINYIO NAHHYIO (PU3MYECKYIO BEJIUYMHY C APYTHMH
BEJINYMHAMU,

OIMMCaTh M3YYCHHBIC TEIUIOBBIE CBOWCTBA TEJ M TEIUIOBBIC SIBICHHS, UCTOJNB3Yys (PU3MUECKHE BEJMUMHBL JABJIICHHE Ta3a, TEMIIEPATypy, CPEAHIOO
KUHETHYECKYIO SHEPTHI0 XaOTUYECKOTO ABIKEHHUS] MOJIEKYJI, CPEOHEKBAIPATUYECKYI0 CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHIOK >HEPTHIO,
paboty rasza, ko3(pQPUIUEHT MOJE3HOrO ACHCTBUS TEIJIOBOTO BUTATENSL; MPH OMHCAHWU MPABIJIBHO TPAKTOBATh (PM3MUECKUI CMBICH BKIFOYAIOT B ceds
BEJINYMHY, UX 3HAYCHHE U CICICTBHE, HAXOKACHNE (POPMYJIBL, CBSA3BIBAIOIINE NAHHYIO (PU3NYECKYIO BEJIUYHHY C APYTUMH BETHUNHAM,

OIMCBIBATh M3YYEHHBIC 3JIEKTPUYECKHE CBOHCTBA BEINECTB U SJEKTPUYECKUE SIBIECHUS (IPOLIECCHI), UCTIONB3Ysl (pUrypy Gpopmbl: MOIIHOCTD 3apsnaa,
3JIEKTPUYUECKOE TI0JIE, HANPSDKEHHOCTD I0JIsA, TOTEHINAJ, PA3HOCTh MMOTEHINAJIOB; TPH MPABUIBHOM ONMUCAHUU (PU3MUECKUH CMBICT BKJIFOYAET BEJHUUHY, UX
3HAYCHHE U 3HAYCHHE; CICAYIOMYIO (POPMYJTY, CBSI3bIBAIOILIYIO JAHHYIO (PU3MUECKYIO BETMUNHY C IPYTUMHU BEINYHHAMH,

aHAM3UpPOBaTh (PU3MUYECKHE TMPOLECCHl U SIBJICHUS, HCIONB3ysl (pU3MUecKWe 3aKOHBI M TNPUHLMIIBL 3aKOH BCEMHPHOTO TSATOTEHHS,
3akonsl 1, IT u 111 HeroTOHA, 3aK0H COXpaHeHHs (PU3NUECKON SHEPTUH, 3aKOH COXPAHEHHs UMITYJIbCa, IPUHLIHI CYMEPIIO3ULIIH CHJIBI, IPUHLIUI PABHOIIPABHS
MHEPLMAJIBHBIX CHCTEM OTCUETa, MOJICKYJSIPHO-KHHETHYECKYI0 OCHOBY BEINECTB, I'a30BbIe 3aKOHBI, CBS3b CPENHEH KHHETHYECKOW HEPTHUU TEIUIOBOTO
IBHDKEHUS] MOJIEKYJ ¢ a0COJIFOTHOH TeMIepaTypoil, MepBblid 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAaHEHHs! CHIIbI 3apsina, 3akoH KylloHa, mpu 3TOM pa3ingaroT
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MATEMAaTHIECKOE BBIPAXKEHUE U YCIOBHS (TPaHULIbI, 00JIaCTh) MPUMEHUMOCTH,



OOBSICHATD OCHOBHBIE MPUHLMIIBI Pa0OTHl MAIIMH, TPUOOPOB M TEXHUYECKHX YCTPOICTB; CIEOUTH 32 YCIOBUSMH MX O€30MacCHOrO HMCIOJb30BAHUS B
MOBCEIHEBHOM KU3HU,

[IpoBecTH 3KCIIEPUMEHTHI MO UCCIENOBAHUIO (DU3UUECKUX SIBICHUH W MPOLECCOB C HCIONB30BAHHUEM MPSIMBIX M BHEIIHUX HM3MEPEHHH, MPU 3TOM
copmynupoBaTh 3amady/3afady M CIOENaTh TEOPETHUECKHH HKCIEPUMEHT, coOpaTh NaHHBIE O MpeliaraeMoM OOOPYAOBAaHWH, NPOBECTH OMNBIT U
cpopMyJTUPOBATH BBIBOIIBI,

H3yunTe mpsiMble W JTOTIOJHUTENbHBIE U3MEPEHUsT (PU3HUECKOro pa3Mepa, Ha 3TOH BBICOTE, COCO0 M3MEpPEHHs] U MCIIOJIb30BAHHUE JTOTOIHUTEIBHBIX
METOJIOB U3MEPEHUS MOTPELIHOCTEH H3MEPEHU,

YUUTBIBATh MEXAY (PU3NUYECKUMHU BEIMYMHAMU C HCIIOJNB30BAHMEM IMPSIMBIX H3MEPEHHH, NMPH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH
PE3yJbTATHI, TIOTYYE€HHBIE B 3aBUCHMOCTH OT (PU3NYECKHUX BEJIUYMH, B BUE TaOIUI] U rpaMKOB, AeNaTh BHIBOBI IO PE3YJIbTATAM HCCIEIOBAHUS,

cobmonarh mpaBuia Oe30MacHOro TPyda MpPH MPOBEACHHH HCCIENOBAHWMH B paMKax y4eOHOro 3KCIEPHUMEHTa, y4eOHO-HCCIeNOBATEIbCKOW U
MPOEKTHOH e TEbHOCTH C UCIIOIb30BAHUEM N3MEPHUTENBHBIX PUOOPOB U 1a00OPaTOPHOTO 000y IOBAHHUS,

PELINTh PaCYETHBIE 3aJa4H C SIBHO 33JaHHOW (PU3NYECKON MOZIEIBIO, HCIIONb3Ysl (PU3MUECKUe 3aKOHBI U IPUHIIMIIBL, HA OCHOBE aHAJIN3a YCIIOBHI 3a/1a4,
BbIOpaTh (PU3MUECKYID MOJEINb, MPEIJIOKEHHYI (usndeckyro ¢urypy u dopmyinay, HeoOXomuMmble Al €€ pelIeHHs, MPOBECTH pPACYEThl U OLEHUTH
PEaTBHOCTD MONYYEHHOTO 3HAUEHUs PU3nUuecKor (OpMEI,

pEeLINTh KAa4eCTBEHHYIO 3a7a4dy. BBICTPOUTH JIOTHUECKYIO HEMPOTUBOPEUYHMBYIO IIETIOYKY pACCYXKOEHHH C OMOpod Ha UW3yYaeMble 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHUE SIBICHUS,

UCTIONB30BaTh NMPHU O00ECIEUeHNH HAy4YHBIX 3aJa4 COBPEMEHHbIE TEXHOJIOTHH HCCIICIOBAHUS, CTPYKTYPHUPOBAHHS, OOBSICHEHUS W TPEINCTABICHHS
yueOHOI 1 Hay4HO-TIONYJISIPHON HHPOPMALINK, MTOJYYEHHOH U3 Pa3IMYHbIX HCTOYHHUKOB, YIIyOJIEHHOTO aHaN3a MoTydyaeMoi HHQOpMaIumy,

NPUBOJIUTH BKJIAJ] POCCUHCKHUX U 3apyOeKHBIX yUEHBIX-(PH3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYIKAIOIIEr0o MUPA, B PA3BUTHE TEXHUKH
1 TEXHOJIOTHIA,

UCTIONIb30BaTh TEOPETHYECKHUE 3HAHUS N0 (U3MKEe B TOBCEIHEBHOW JKM3HU ANl oOecriedeHHst O€30MacHOCTH MPU HCHOJIb30BAHUU NPUOOPOB U
TEXHUYECKHUX YCTPOMCTB, IJIsl COXPAHEHUS 310POBbs M COOIOIEHHS] HOPM 3KOJIOTMUECKOTO MOBEIECHHSI B OKPYIKaIOIIeH Cpene;

paboTaTe B Tpymnme C BBINOJIHEHHEM pa3IMYHBIX COLMAJBHBIX POJIEH, TUIAHHUPOBATh PabOTy TPYMIbL, PAlMOHAIBHO COKpAIlaTh OOSI3aHHOCTH U
TUIAHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX YCJIOBHSIX, aEKBAaTHO OLEHMBATH BKJIAJ KAKIOTO M3 YYACTHUKOB TPYIIBI B PEIIEHHE PAacCMATPUBAECMBIX
npodiem.

K koH1y oOy4enus B 11 kiacce npenMeTHbIE pe3yabTaThl HA 0A30BOM YPOBHE AOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTD y O0YUAIOIIMXCS] YMEHHIA:

NepEeBECTH HA MPHUMEPBI POJb U MECTO (PM3MKHU B CHaJl COBPEMEHHBIX HAYYHBIX KApPTUH MHpA, B Pa3BUTHE COBPEMEHHOW TEXHUKU U TEXHOJIOTHH, B
NPAKTUYECKOHN NeSTENbHOCTH JIFO/IeH, IEIOCTHOCTh U €IMHCTBO (PU3NIECKUX KAPTHH MHUPA;

rPaHNLIa TPUMEHEHUS U3YYEHHBIX (PU3NIECKUX MOJEICH: TOUSUHBIH 3apsi, JIyd CBETA, TOUYEUHBIH HCTOUHUK CBETA, SiAEPHAst MOZIEb aTOMa, HY KIIOHHAS
MOZIEJIb ATOMHOTO sI/Ipa MPH BBIMOJHEHUH (PU3HIECKHX 3a/1a4;

pacrno3HaBaTh (pU3MYECKUE SIBJICHUS (MIPOLIECCHI), OOBSICHITh U OOBSCHSATh MX HAa OCHOBE COTMPOTHBIICHUS 3JIEKTPOAUHAMHUKUA U KBAHTOBOWU (DU3HMKU:
3JIEKTPUUECKAs] IPOBOAMMOCTb, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE AEHCTBHE TOKA, B3aUMOJEHCTBHE MAarHWUTOB, 3JIEKTPOMArHUTHAsE MHAYKLHS,
NEeMCTBUE MarHWTHOTO TOJIsl HA MPOBOAHHUK C TOKOM M JIBHXKYIIUHNCS 3apsifi, JIEKTPOMArHUTHBIE KOJeOAaHUS M BOJIHBI, NPSIMOJMHEHHOE PacIpOCTpaHEHHE
CBETa, OTPaKEHHUE, MpeIOMIIeHHe, WHTephepeHus, nudpakuust U MOJSpU3aLus CBeTa, AUCHepcHs cera, (otosnekrpuueckuii 3pdexr (poTorddexr),
CBETOBOE JIaBJICHHE, CBSI3b JIMHEHUATOrO U3JIyueHHUs aToMa BennkoOpuTanny, KOHIEHTPALHS U ICKYCCTBEHHAs! PaAMOAKTHBHOCT;



OIUCBHIBATh H3yUEHHBIE CBOWCTBA BEINECTB (SJEKTPUYECKYIO, MArHUTHYIO, ONTHYECKYI0, 3JIEKTPUYECKYIO IPOBOAMMOCTb PAa3IMYHBIX Cpen) M
3JIEKTPOMArHUTHBIE SIBJIEHUS (IPOLIECCHI), C HCIONb30BaHUEM (u3nyeckol (OPMBI. MALIUHHBIA 3apsii, CHJA TOKA, 3JIEKTPHUYECKOE HAINpsDKEHUE,
3JIEKTPUYECKOE COMPOTUBIICHHE, PA3HOCTh MOTEHLMAJIOB, 3JIEKTPOMABIDKYINAs CHia, PabOuYMil TOK, MHAYKLUS MAarHUTHOTO TOJs, cujia Amriepa, cuia
JlopeH1a, MHAYKTUBHOCTh KATYLIKH, SHEPTUs pa3psiia U MArHUTHOTO TOJISL, MEPHOJ U NMEPUOTUYECKOe M3MEHEHHE B MIEPEMEHHOM KOHTYpE, 3apsi U CHIila
TOKa B MPOLIECCE TAPMOHUYECKUX 3JIEKTPOMArHUTHBIX KosebaHuH, (POKyCHOE pacCTOsIHHE U ONTUYECKasl CHJIa JIMH3BL, IPU ONMCAHUH MPABHIBHO TPAKTOBATH
(du3ndecKnil CMBICIT BETUUNHBI BEJTMYUHBL. , UX 3HAYEHHE U CIICACTBHE, TPUBEACHHBIC (POPMYJIBI, CBS3BIBAIOIIUE NAHHYIO (PHM3HUUECKYIO BETMUNHY C IPYTHMH
BEJINYMHAMU,

OIMCBIBATh M3YYCHHbIC KBAHTOBBIE SIBIICHHSI U MPOLECCHI C MOMOIIBIO (PU3MYECKHX BEIWYHH: CKOPOCTH 3JIEKTPOMATHUTHBIX BOJIH, JJIMHBI BOJH U
4aCTOThI CBETA, YHEPTHH U MMITyJibca (POTOHA, MepHosa MoJypacnana, SHEPTUH CBS3H aTOMHBIX siiep, MPU ONMUCAHUU MPABWIBHO TPAKTOBATh (PU3NUYECKHMA
CMBICJI BEJIMYHMHBL, UX ODO3HAYEHUS M CIEACTBHS, (POPMYJBL , CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIUYMHY C APYTUMH BEITHUYWHAMH, PACCUHUTBIBAIOT
3HaueHue PU3NIECKON BEJTUYHHBI,

AHATM3UPOBaTh (PU3UUECKHE MPOLECCHI U SIBJICHHUS, C MOMOIIBI (PH3UUECKUX 3aKOHOB M MPUHIMIIOB: 3aKOoHA OMBI, 32aKOHOB IOCJIEAOBATENILHOTO H
NapajyIeIbHOTO COEMHEHHsI TPOBOJHHUKOB, 3aK0oHa J[Koymsi-JIeHIa, SeKTPOMAarHUTHBIX 3aKOHHBIX WHAYKIHH, 3aKOHA MPSIMOJHMHEHHOTO PacpOCTPAHEHUs
CBETa, 3aKOHOB OTPAXEHHs CBETA, 3aKOHOB TNPEJIOMJICHHs] CBETa, ypaBHEHUs OJuHmTelWHa st (oTtodddexTa, 3aKOHA COXPAaHEHHE SHEPTHH, 3aKOH
COXpaHEHHsI MMITYJIbCA, 3aKOH COXPaHEHHs 3apsaa, 3aKOH COXPAaHEHHs MAaCcCOBOTO YHCJA, MOCTyJaThl bopa, 3aKOH pagMOAKTHBHOIO 3apsia, MPH S3TOM
NPOSIBJIIFOTCS CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTEMAaTHUECKOE BBIPAKEHHUE U YCIOBHS (TPaHHLBI, 00JacTh) MPUMEHUMOCTH,

OTIpeeNIEHNe HAMPABICHNsI BEKTOPA HHAYKIIMU CHJIBI MATHUTHOTO POBOAHMKA C TOKOM, crutoi Amnepa u JlopeHna,

MOCTPOHTD U 3aMKCaTh H300pakeHue, co31aTh Oelble 3epKajia, TOHKOH JIMH30H;

[IpoBecTH 3KCIEPUMEHTHI MO HCCIEIOBAHUIO (PU3MUECKUX METOAOB M TPOLIECCOB C HCIOJIb30BAHHUEM MPSIMBIX W BHEIIHUX W3MEPEHUI: MPU 5TOM
copMmynupoBaTh 3amady/3ajady M CHOENaTh TEOPETHUYECKHH 3KCIEPUMEHT, CoOpaTh HaHHbIE O NpeaiaraeMoM OOOPYAOBaHHUH, MPOBECTH OMBIT M
cOpMyJTUPOBATH BBHIBOJIBI,

HzyunTe mpsiMble M JOTIOJTHUTENbHBIE U3MEPEHHsT (PH3HMUYECKOro pa3Mepa, Ha 3TOH BBICOTE, CIIOCOO M3MEPEHHs M HCIIOJIb30BAHHUE JTOTIOJTHUTEIbHBIX
METOJIOB U3MEPEHUS NOTPELIHOCTEN H3MEPEHUIT,

B 3aBucuMocTH OT (PU3UUECKOH BETMUHHBI C UCTIOJIb30BAHNUEM MPSIMBIX U3MEPEHHI: TIPU 3TOM KOHCTPYHPOBATh HACTPOHKY, (PUKCHPOBATH PE3YJIbTAThI
MOJIY4E€HHON 3aBUCUMOCTH OT (PM3MUYECKON BEIMYHMHBI B BUE TaOIUI U TPadMIKOB, €JIaTh BBIBOABI 110 PE3yJIbTaTaM HCCIICIOBAHMUS,

cobmonarh mpaBuia Oe30MacHOro TPyda MpH MPOBEACHHH HCCIENOBAHHUH B paMKax y4eOHOrO 3KCIEPHUMEHTa, y4eOHO-HCCIeNOBATEIbCKOW U
MPOEKTHOH e TEIbHOCTH C UCIIOJIb30BAHUEM N3MEPHUTENBHBIX MPUOOPOB U J1a00OPaTOPHOTO 000y IOBAHHS,

PELINTh PaCYETHBIE 33Ja9H C SIBHO 33/1aHHON (PU3NYECKON MOJEIBIO, HCIONBb3Ysl (PU3HUYECKHe 3aKOHBI U TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHUH 3a71ad,
BbIOpaTh (PU3MYECKYI0 MOIENb, NMPENIOKEHHYIO (u3ndeckyro ¢urypy u ¢Gopmyiy, HEOOXOAMMBIE Ui €€ PEIleHHs, NMPOBECTH PaCYEThl M OLEHHUTH
PEaTBHOCTB MONYYEHHOTO 3HaUeHHsI pU3ndecKor GopMmsl,

pPEeLINTh KAa4eCTBEHHYIO 3a7ady. BBICTPOUTH JIOTHUECKYIO HEMPOTUBOPEUYHMBYIO IIETIOYKY pACCYyKOEHHH C OMopoid Ha H3y4aeMble 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHUE SIBICHUS,

UCTIONIb30BaTh NMPHU O0ECMeUeHNH HAy4YHBIX 337a4 COBPEMEHHBIE TEXHOJIOTHH HCCIIEAOBAHUS, CTPYKTYPHPOBAHUS, OOBSCHEHHS U TPEACTABICHUS
yueOHOI 1 HayYHO-TIONYJISIPHOH HH(POPMALINK, MTOJYYEHHOH U3 Pa3IMYHBIX HCTOYHHUKOB, YIIIyOJIEHHOTO aHAIN3a NOJIy4aeMoi HHPOPMAaLHY,

OOBSICHATD MPUHIMITBI AEHCTBUS MAIINH, MTPUOOPOB U TEXHUYECKUX YCTPOMCTB, OMPENEISTh YCIOBHUS X 0€30IMaCHOr0 NCTIOIb30BAHUS B TIOBCEIHEBHOM
KI3HH,












