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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3nke 0a30BOro ypoBHS Ha YPOBHE CpEAHEro oO0Iero oopa3oBaHUs
pazpaboTaHa Ha OCHOBE TIONOKEHUH U TpeOOBaHW K pe3yidbTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHO TIporpamMebl, npejactaBiieHHbIXx B PI'OC COO, a Takke ¢ yué€rom denepairbHOU
paboueit mporpaMMbl BOCIIMTAHHMS M KOHIICTIIMU TpernojaBaHus ydyeOHoro mpeamera «Dusmka» B

oOpa3oBaTenbHBIX  opraHm3anusx  Poccuiickori — @Dexepanuu,  pealu3ylOUIMX  OCHOBHBIC
o0pa3oBaTebHbIE TPOrPAMMBI.

COJAEPKAHUE OBYUYEHMUA

10 KJIIACC

Paznes 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHMS
®usuka — Hayka O npupoge. Hayunble MmeTonbl IO3HaHUsS OKpyXkaromero mwupa. Pomib
9KCHEPUMEHTA U TEOPHH B IIPOLecce MO3HAHUS TPUPOJIbl. DKCIEPUMEHT B (DU3UKE.
MonenupoBanue (HrU3MYECKUX SBJICHUN U nporeccoB. Hayunsie runoresbl. @uzndeckne 3aK0OHbI
U TeopuH. ['paHUIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpUHIUIT COOTBETCTBHSL.

Ponp u wmecro ¢usuku B (HopMHUpPOBAHMM COBPEMEHHOM HaydyHOH KapTHHBI MHpa, B
IIPAKTUYECKOMN AEATEIIBHOCTHU JTHOJAEH.

Jlemoncmpayuu

Amnarnorossie U IU(GPOBBIE U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUYUKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe nBmkeHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro JBMKeHus. Cucrema oTcyéra.
Tpaexropus.

[Tepememienue, CKOpOCTh (CpemHssT CKOPOCTb, MTIHOBEHHAs CKOPOCTb) U YCKOpPEHHE
MaTepUaIbHOM TOYKHM, MX MPOEKIHH HAa OCH CUCTEeMbl KoopauHaT. CloKeHHe IMepeMeleHUud |
CJIOKEHNE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpEHHOE MpsMONUHEiHOe aBrkeHue. [paduxu 3aBUCHMOCTH
KOOpAMHAT, CKOPOCTH, YCKOPEHUS, IIYTH U MEPEMELEHUSI MAaTepUAIbHON TOUKH OT BPEMEHH.

CBobOoaHOE TazieHne. Y CKopeHrue CBOOOIHOTO MaIeHUS.

KpuBonunelinoe npmxeHue. [BuxeHrne MaTepraibHON TOYKH MO OKPYKHOCTU C MOCTOSIHHOM T10
MOJIYJIF0O CKOpPOCTBIO. YTJOBas CKOpPOCTb, JHHEHHas ckopocTh. Ilepmon m wacrora oOpalueHus.
LleHTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHu4eckrue yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHHE: CIUIOMETp, JBWKEHHE CHapSIOB,
L[EMTHbIE U PeMEHHBIC TIepPeIadH.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETa, WILTIOCTPALIMS KHHEMAaTUYECKUX XapaKTEPUCTUK JABUKECHUSI.

[IpeoOpa3zoBanne IBMKEHUI C UCTIONH30BAHUEM MTPOCTHIX MEXAHMU3MOB.

[Tanenue Ten B BO3Ayxe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue nrxeHus tena, OpouIeHHOro Mo yriioM K TOPU30HTY M TOPU3OHTANIBHO.

N3mepenue yckopeHus CBOOOAHOTO MaICHHUS.

Hanpasnenue ckopocTu Ipu JBUKEHUH 110 OKPY>KHOCTH.

Vuenuuecxuii IKcnepumern, 1aoopamophslie paoohist
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N3yyeHne HepaBHOMEPHOIO IBUKEHHUSI C LIEIBIO ONPEAEIICHUs] MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY NYTSAMH, NMPOWIEHHBIMU TEJIOM 3a I1OCIIEI0OBAaTEIbHBIE
paBHBIE MPOMEXKYTKH BPEMEHH IPH PABHOYCKOPEHHOM JIBUJKEHHHM C HAYaJIbHOW CKOPOCTBIO, PABHOM
HYJIIO.

N3yueHue ABMKEHUS MIApHUKa B BSI3KOW XKUIKOCTH.

N3ydyenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHumn orHocutenvsHOCTH ['amunes. IlepBwlii 3akoH HproToHa. MHepuumanabHble CHCTEMBI
OTCU€Ta.

Macca Temna. Cuina. [punnun cynepriozunuu cuii. Bropoit 3akon HeioToHa 171 MaTepuaibHON
Touku. Tperuii 3akoH Hpl0TOHA 111 MaTepuaabHbIX TOYECK.

3akoH BceMUpHOro Tarorenus. Cuna tspkectu. [lepBas kocMu4eckass CKOpOCTb.

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

Tpenne. Bunsl Tperus (mokos, ckoiabxeHus, kaueHus). Cuna tpenus. Cyxoe tpenume. Cuma
TPEeHUsl CKOJbXKEHHs W cuia TpeHus mnokos. Koapduument tpenus. Cuna CONMpOTHBICHHUS IPH
JBUKEHUHU TE€Ja B )KUAKOCTHU WJIM Tase.

[ToctynarenbHoe 1 BpaliarenbHOE ABUKEHHE a0COIIOTHO TBEPIOrO TeNa.

MOMEHT cuilbl OTHOCHUTENBHO OCH BpaileHud. [lnedo cunbl. YcnoBus paBHOBecHs TBEPAOTO
Tena.

TexHuyeckue yCTpPOWCTBAa UM IPAKTHYECKOE IPUMEHEHHME: MOAIIUIHUKM, JIBUKEHHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Llemoncmpayuu

SIBiIeHNE MHEPIIUU.

CpaBHeHuE Macc B3aMMOZECHCTBYIOLIUX TEl.

Btopoii 3akon HproToHa.

Hsmepenue cu.

CroxxeHue CHIL.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Jie(hOpMaLinu.

HesecomocTs. Bec Tena npu ycKOpeHHOM MOAbEME U MAZCHUH.

CpaBHeHUE CUJT TPEHUS MOKOS, KAUEHUSI U CKOJIbXKEHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buabl paBHOBecusl.

Yuenuueckuii sxkcnepumenm, nabopamopHule pabomol

N3yuenue nBmxeHust Opycka 1o HaKJIIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOLIUX B MPYXUHE U PE3MHOBOM 00pasIie,
OT uX JedopMaIuu.

HccnenoBanue ycaoBUi paBHOBECHUS TBEPAOrO TEJa, UMEIOIIET0 OCh BPAIICHUSI.

Tema 3. 3akonvl coxpaneHusn ¢ MexaHuke

NMnynsc MaTepuanbHOW TOYKH (TeNa), CHCTEMbl MaTepUajbHBIX TOuYeK. MMIynbc CHIIBI U
M3MEHEHUE UMITYJbCa Tesa. 3aKOH COXpPaHEHHs UMITyJIbca. PeakTHBHOE IBUYKEHUE.

PaGora cuibl. MOIIHOCTH CHITBL.

Kunernueckas sHeprust MatepuaabHoi Touku. Teopema 00 U3MEHEHUH KUHETUYECKOM dHEPTUH.

[TorennuanbHast sHeprus. IloTeHuumanbHas >HEpPrus ynpyro aeGpOpMHUPOBAHHOW MPYKHUHBI.
[TorenuunanbHas sHeprust Tena BOIM3U MOBEPXHOCTH 3EMITH.

[loreHnuanbHble W HENOTEHIHMaNbHBbIE CHUJBl. CBA3b pabOThl HEMOTEHIUAIBHBIX CHJI C
M3MEHEHUEM MEXAHUYECKOM SHEPIUU CUCTEMBI T€Jl. 3aKOH COXPAaHEHUSI MEXaHUUYECKOW SHEPIHH.

anyme " HCYIIPYTHC CTOIIKHOBCHA. -
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TexHuueckue yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHUE: BOAOMET, KOMNEP, NPYKUHHBIN
IUCTOJIET, ABM)KEHNUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBM>KEHUE.

[lepexon noTeHLIMaIbHON YHEPTUU B KWHETUUECKYIO M OOPATHO.

Yuenuueckuii sxkcnepumenm, n1abopamopHule pabomol

N3ydyenne abCoMOTHO HEYNPYTOro yJapa ¢ IOMOIIBIO ABYX OAMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBs3M pabOThl CUJIBI ¢ U3MEHEHHEM MEXaHMYEeCKOM SHEpruM Teja Ha mpumepe
PacTsKEHUS PE3UHOBOIO KI'yTa.

Paszgea 3. Mosexky/sipHas pu3uKa 4 TEPMOAHUHAMUKA

Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYUECKOI MeopuU

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOH TEOPUM M MX ONBITHOE OOOCHOBaHHE.
BpoynoBckoe nBmxenue. Huddysus. Xapaxtep ABIKEHHS W B3aUMOICWUCTBUS UYACTHIl BEIIECTBA.
Mogenu cTpoeHHsl ra30B, KUAKOCTEH M TBEPIABIX TE€T U OObACHEHHE CBOWCTB BELIECTBA HA OCHOBE
THX Mojenel. Macca u pa3mepsl monekyi. Konnuecto Benectsa. [TocrosnHas ABoranpo.

TemmoBoe paBHOBecue. Temmeparypa u e€ nsmepenue. llkana remneparyp Llenscust.

Mopnens wuaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KUHETHUECKOH TEopuu
U€ANBbHOrO Ta3a. AOCONIOTHAs TeMIepaTypa Kak Mepa cpefHel KMHETHYECKOW 3HEepPruu TEeIIOBOTro
JnBWKeHHs dactun rasa. [llkana temneparyp KenbBuHa. ['a3oBble 3akoHBI. YpaBHeHUE MeHeneeBa—
Knaneiipona. 3akon /lanpToHa. M3ompoueccel B HACaIbHOM ra3e € IOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paguueckoe npeacraBieHre H30IPOLECCOB: U30TEPMa, H30X0pa, n300apa.

TexHuuecKre yCcTporCTBa U MPAaKTHUYECKOe TPUMEHEHHE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbITh, /IOKa3bIBAIOLIME JUCKPETHOE CTPOSHHE BellecTBa, (QoTorpaduu  MOJEKYI
OpPraHUYECKUX COEAUHEHUN.

OmnbITe! 0 M Y3UH KUAKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBM>KEHUS.

Mogaens onwita llTepHa.

OnbIThI, JOKa3bIBAIOIIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAEHCTBHS.

Mogens, HLToCTpUpYyoLIas IPUPOAY AABJICHUS I'a3a HA CTEHKU COCYAa.

OnBITHI, HIUTFOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS UAEAIbHOTO ra3a, N30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne mMacchl BO3yXa B KJIACCHOW KOMHAaTe€ Ha OCHOBE M3MEPEHUN 00bEMa KOMHATBI,
JIABJICHUS U TEMIIEPATyphl BO3yXa B HEU.

HccenenoBanue 3aBUCUMOCTH MEXKly TapaMeTpaMu COCTOSIHHSI pa3peKEHHOI0 ras3a.

Tema 2. Ocnoebl mepmoouHamuku

TepMmonnHamuyeckas cucremMa. BHyTpeHHss SHeprusi TepMOIMHAMUYECKOW CHUCTEMBI U CIIOCOOBI
e¢ u3menenus. KonmuuectBo TemioTsl U pabora. BHYTpeHHsISI 3HEprusi OJHOATOMHOIO HJICAILHOIO
raza. Buasl Teronepenadyu: TEIIONPOBOJHOCTh, KOHBEKLHS, W3JIy4EHHUE. Y IeIbHAs TEILNIOEMKOCTh
BenliecTBa. KonnuecTBo TEII0THI IPH TEILIoNEpeaaye.

[Tonsitue 06 agmabatHoM mporecce. [lepBriii 3akoH TepmonuHamuku. [IpuMeHeHHne mepBoro
3aKOHa TEPMOJAMHAMHUKH K H3omnporeccam. I padudeckas nHTEprperanus paboThl rasa.

Bropoii 3akoH TepmMoauHaMuki. HeoOpaTUMOCTh IPOIECCOB B MPUPO/IE.
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TernnoBple MamuHbL. [IpUHIUIIBI AEHCTBUSA TEIUIOBBIX MamuH. [IpeoOpa3oBaHus SHEPruu B
TeroBbIX MamuHax. Koadduuuent monesnoro neiictBust terwioBod MamuHbl. Llukn KapHo u ero
KO3 (PUITMEHT TOJIE3HOT0 IEHCTBUSI. DKOJTOTHUECKHE MPOOTIEMBI TETNIOOHEPTETHKH.

TexHu4yeckre ycTpoWcTBa M NPAKTHUUECKOE NPUMEHEHME: JBUTATENb BHYTPEHHErO CrOpaHus,
OBITOBOM XONOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3MmeHeHre BHYTpEHHEH SHEPruu Tejla MPU COBEPUICHUH Pa0OThI: BBUIET MPOOKU U3 OYTBHUIKU
noJ JEMCTBHEM CKaToro BO3Jyxa, HarpeBaHue »5¢upa B JaTyHHOW TpyOKe MyTEM TpeHuUs
(BUI€OIEMOHCTpAITHS ).

N3menenne BHyTpeHHEH 3Hepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT M0 aqabaTHOMY PACIIMPEHUIO BO3AYyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, IBUTATENs] BHYTPEHHETO CrOPaHMsl, PEAKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

N3Mmepenne yenpHON TeMIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun geujecmea. Pazosvie nepexoovl

[TapooOpa3oBanne u KoHAeHcauus. VcnapeHue u KumneHue. AOCONMIOTHAs M OTHOCHUTEIbHAs
BJIQXKHOCTh BO3ayXa. HacblmeHHbll map. VYnenbHas TewioTa [apooOpa3oBaHUs. 3aBHCHUMOCTb
TEMIEPaTyphbl KUTICHUS OT IaBICHUSI.

Teépnoe Temo. Kpucrammueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB KPHCTAIIIOB.
Kunkue xpucramibl. CoBpeMeHHble MaTepuansbl. [laBieHne u kpucraum3anus. Y iejabHas TEIioTa
miasienus. CyOnumanus.

YpaBHeHue TerIoBoro Oananca.

TexHuyeckue yCTpOICTBA U NPAKTHUECKOE TMPUMEHEHHUE: TUTPOMETP U ICUXPOMETP,
KaJOPUMETP, TEXHOJOTUHU MOITYYEHHUs] COBPEMEHHBIX MAaTEpUAIOB, B TOM UHMCIIE€ HAaHOMAaTepHaloB, U
HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenue npu noHM>KEHHOM JJaBICHUU.

CriocoObl U3MepeHNUs BIaXKHOCTH.

Habmronenue HarpeBanusi U MJIaBiIeHUs KPUCTAIINYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii sxkcnepumenm, nabopamopHule pabomol

H3mepeHne OTHOCUTENIBHOM BIAXKHOCTH BO3AYyXaA.

Pasnen 4. daexkTpoauHaMuka

Tema 1. Inexkmpocmamuka

DrnekTpu3aius TeNl. DJIEeKTpUuyYecKuid 3apsan. JBa Buma snexkTpudeckux 3apsgoB. [IpoBogHuku,
JUAJIEKTPUKU U MOIYIPOBOJHUKH. 3aKOH COXPAHEHU S SJIEKTPUUECKOr O 3apsa.

B3aumopeiictBue 3apsinoB. 3akon Kymona. TodeuHbBIN AIEKTPUUECKHUI 3apsia. DIEKTPUUECKOe
nosie. Hanpspk€HHOCTh 3ekTpudeckoro mojs. [IpuHuun cyneprno3uiuu 3JeKTPUYECKUX IOJeH.
JluHun HanpsHKEHHOCTH STIEKTPUIECKOTO TOJIS.

PaGora cun snextpocraruyeckoro noins. [lorenmnuan. Paznocts moteHimanos. [IpoBogHuku u
JTURJIEKTPUKHU B AJIEKTPOCTaTHUECKOM ToJie. Juanekrpuueckas mpoOHUIIaeMOCTb.

Onekrpoémkocth.  KonaeHcarop. DJEKTpOEMKOCTh  IUIOCKOTO  KOHJEHcAaropa. JHeprus
3apsHKEHHOT'0 KOHJICHCATOopa.
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TexHu4eckrue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: DJIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJIEHCATOP, KOIMHPOBATLHBIN
anrmapar, CTpyHHBIN IPUHTEP.

Jlemoncmpayuu

VY CTpoiicTBO M MPUHITUIT IEUCTBUS SJIEKTPOMETPA.

B3aumopeiicTBre HadIEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE MO0JIE 3aPSAKEHHBIX TEJ.

[IpoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DIIeKTpOCTaTUUECKas 3aIUTA.

JIMAEKTPUKHU B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IUIOMIAJM IUIACTUH, PACCTOSHUS
MEXAY HUMH U JUAJIEKTPUYECKON MPOHUIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHAEHcaTopa.

Yuenuueckuii sxkcnepumenm, nabopamopHule pabomoi

H3mepenne 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nekmpuyeckuii mok. Toxu ¢ paznuunwix cpedax

DJIEKTPUYECKUM TOK. Y CIIOBUSI CYHIECTBOBAHUS dJIEKTpUUecKoro toka. Mcrounuku toka. Cuna
ToKa. [IoCTOSIHHBIN TOK.

Hanpspxenue. 3akon Oma a1 y4acTka Iemnu.

DJIEKTPUYECKOE COMPOTUBIICHUE. YENbHOE CONpOTHBIEHHE BemiecTBa. IlocienoBaTenbHoe,
NapaJyIeIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOIHUKOB.

Pabota snexkrpuueckoro Toka. 3akoH Jxoyns—JIenna. MomHOCTb 371€KTPUYECKOro TOKa.

OJIEKTPOABMKYIAs CHJIA M BHYTPEHHEE CONPOTUBICHHE HCTOYHUKA TOKAa. 3akoH Oma mis
NOJIHOM (3aMKHYTOM) asiekTpudeckoi nenu. Koporkoe 3aMbIkaHue.

DJIEKTpPOHHAs! POBOJUMOCTh TBEPJABIX METAJIOB. 3aBUCUMOCTb COIPOTUBIICHUS] METAIJIOB OT
teMriepaTypbl. CBEpXIpPOBOAMMOCTbD.

DJIEKTpUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[MonmynpoBomauku. CoOCTBEHHAS ¥ TPUMECHAS TPOBOIUMOCTD MTOTYIPOBOTHUKOB. CBOMCTBA P—
n-nepexona. [TonynpoBoaHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pACTBOpaxX H pacIulaBax dJICKTPOJIUTOB. DJIEKTPOIUTHUYECCKAsS
Jucconuanus. DJIEeKTPOoIIn3.

DJeKTpuyYecKril TOK B ra3zax. CamMoOCTOSITEIbHBIA M HECAMOCTOATENIbHBIN pa3psan. MonHus.
[Lna3zma.

TexHu4eckrue yCTpPOWCTBA W NPAKTUYECKOE MPUMEHEHME: aMIIEpMETpP, BOJIBTMETpP, PEOCTaT,
UCTOYHHUKHU TOKA, JJIEKTPOHArPEBaTEIbHBIC MPUOOPHI, JIEKTPOOCBETUTENBHBIE MPHUOOPHI, TEPMOMETP
COIIPOTUBIICHUS, BaKyyMHBIA OHUOJA, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOIYIIPOBOAHUKOBBIA IUOM,
rajbBaHUKa.

Jlemoncmpayuu

H3mepenue cuiibl TOKa ¥ HAPSHKEHUS.

3aBUCUMOCTh  CONPOTHUBJIECHUS LWIMHAPUYECKUX IPOBOJAHMKOB OT JJIMHBI, IUIOIIAJU
MOTIEPEYHOT 0 CEUCHUS U MaTepHaa.

CwmenanHOe coeIMHEHUE TPOBOAHUKOB.

[Ipsamoe wu3MepeHue HIEKTPOABIKYIIEH Cuiibl. KOpOTKOe 3aMbIKaHME TajlbBAaHUYECKOrO
3JIEMEHTa U OIlEHKAa BHYTPEHHEr O COIPOTUBIICHHUS.

3aBUCHUMOCTb CONPOTUBJIEHUSI METAJVIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTE PACKTPOAHUTOB: :

AOKYMEHT MOANMUCAH 371EKTPOHHOWM MOAMNUCHIO
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HckpoBoil pa3psia U IpOBOAMMOCT BO3yXa.

OaHOCTOPOHHSISI MPOBOJUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydyeHne cMeIaHHOro0 COEAUHEHMS PE3UCTOPOB.

H3mepeHne 27IeKTpOABMKYILEH CHIIbI ICTOYHHMKA TOKA U €r0 BHYTPEHHETO CONIPOTUBIICHHUS.

Habmronenue anexrponusza.

MexnpeaMeTHbIE CBSI3H

Wzyuenme kypca ¢usuku OGa3oBoro ypoBHs B 10 Kiacce OCYMIECTBISIETCS C  Y4ETOM
coJiep KaTeNNbHbIX MEXKIPEAMETHBIX CBA3EH ¢ KypcaMHM MaTeMaTHKH, OMOJIOrUU, XUMHH, Teorpaduu 1
TE€XHOJIOTHH.

Mescnpeomemnusie nonamusi, CBI3aHHBIE C U3YYEHUEM METOJI0B HAYYHOT'O MO3HAHUSA: SIBJICHHUE,
Hay4HbIM (akT, rumnores3a, (us3nueckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOIEHHE, 3KCIIEPUMEHT,
MOJIEIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHMH, JIMHENHHas QyHKIus, napadoia, runepbona, ux
rpaduKkd W CBOWCTBA, TPUTOHOMETpHYECKHE (QYHKIMH: CHHYC, KOCHMHYC, TAaHI€HC, KOTAaHTEHC,
OCHOBHO€ TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPHI U MX IPOEKLIUU HA OCU KOOPAMHAT, CIOKCHHE
BEKTOPOB.

buonoeusn: mexaHndyeckoe IBMKEHHE B XKUBOM npupoze, iMdpdysus, ocMoc, TEMI000MeH KUBbBIX
OpPraHu3MoB (BUIBI TEIUIONEPEauM, TEMJIOBOE PABHOBECHE), AJIEKTPUUYECKUE SIBICHUS B KUBOU
IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHUE aTOMOB W MOJIEKYJ, MOJb BELIECTBA,
MOJIIpHasl Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEJ, KUIAKOCTEH W ra3oB, JJEKTPUYECKUE CBOMCTBA
METAJIIIOB, MIEKTPOINTUYECKAs IUCCOLMALINS, TAIbBAHUKA.

T'eoepaghus: BTaxxHOCTh BO3IyXa, BETPhI, OApOMETp, TEPMOMETP.

Texnonoeus: TnpeoOpa3oBaHUE IBMXKEHUI C MCIOIB30BAHMEM MEXAHU3MOB, YUYE€T TpPEHUS B
TEXHMKE, MOAIIUITHUKH, CII0JIb30BAaHUE 3aKOHA COXPAHEHUS UMITYJIbCA B TEXHUKE (paKeTa, BOAOMET U
Jpyrue), JBUraTellb BHYTPEHHEIO CropaHus, MapoBas TypOuHa, OBITOBOM XOJIOAWUJIBHUK,
KOH/IMLIMOHEP, TEXHOJIOTUH MOJyYEHUSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM UHCJIE HAHOMAaTEepHaJIOB, U
HaHOTEXHOJOTMH, 3JIEKTpOCTaTUYeCKas 3alluTa, 3a3eMJICHHE JJIEKTPONPHOOpPOB, KCEPOKC, CTPYHHBIH
IPUHTEP, dJIEKTPOHArpeBaTebHbIE IPUOOPHI, JIEKTPOOCBETUTEIbHBIE IPUOOPHI, FaJIbBAHUKA.

11 KIIACC

Pa3znea 4. JjekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKYUS

[TocTossHHBIE MarHUTHL. B3aumojeicTBHE NMOCTOSHHBIX MarHMTOB. MarHuTHoe moisie. Bekrop
MarHuTHOW MHIAyKUMU. [IpHHIMI Cyneprno3unuy MarHUTHBIX NOJed. JIMHUM MarHUTHOM WHAYKLIHH.
KapTrHa nuHui MarHUTHOM MHAYKLIMH MO TOCTOSSHHBIX MarHUTOB.

MarnuTtHoOe moJjie MpOBOJHUKA ¢ TOKOM. KapTuHa TUHUN WHIYKIIMH MAarHUTHOTO MOJIS JJTMHHOTO
MpsIMOTO IIPOBOJHUKA M 3aMKHYTOI'O0 KOJIBLIEBOIO MPOBOAHHMKA, KATYHIKA ¢ TOKOM. OmbIT Dpcreaa.
BzaumopeiicTBre MPOBOIHUKOB C TOKOM.

Cuita AMriepa, €€ MOyJb U HalpaBIICHHE.

Cuna Jlopenua, e€ Moaynab U HampaBiieHHE. [[BUKeHUE 3apsHKEHHOM YacTHIBI B OJHOPOIHOM
MarHuTHOM 1osnie. Pabora cuiel Jloperta.

SBieHME  BIEKTPOMArHUTHOM  WMHAYKIMU. [loTOK  BeKkTOpa  MarHUTHOM  WHIYKIIMH.

anaTFag

JOKYMEHT NOAMNCAH 3NEKTPOHHOW NMOANNCHIO
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BuxpeBoe »siekTprueckoe mojie. OJIEKTPOABMKYIIAsS Cuila HHAYKIMM B IPOBOJHHUKE,
JBHKYIIEMCS TTOCTYNATEIbHO B OJHOPOJIHOM MarHUTHOM ITOJIE.

IIpaBuno Jlenua.

NHayKTUBHOCTD. SIBIEHHE CAMOMHAYKIIMH. DJIEKTPOABUKYILAs CHJIa CAMOUHTYKIUH.

DHeprus MarHUTHOT'O TOJISl KATYLIKHA C TOKOM.

DIIEeKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOMCTBA W MPAKTHUYECKOE IPUMEHEHHE: IOCTOSHHbIE  MarHuThl,
AJIEKTPOMArHUThI, AJIEKTPOABUTATEIb, YCKOPUTEIN SJIEMEHTAPHBIX YACTHUIL], HHAYKIMOHHAS ME€Yb.

Llemoncmpayuu

OmneIT OpcTena.

OTKIIOHEHUE FJIEKTPOHHOIO My4YKa MAarHUTHBIM I10JIEM.

JInHMM MHIYKIIUYM MarHUTHOTO MOJS.

B3anmopeiicTBre ByX NPOBOJAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuiibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 31MeKTPOMarHUTHOM UHAYKIIMH.

[IpaBwiio Jlenna.

3aBUCUMOCTb 3JEKTPOJABIKYIIEH CHJIBI WHIAYKUUU OT CKOPOCTHM HW3MEHEHUsI MAarHUTHOIO
MOTOKA.

SIBeHME CaMOMHIYKIIU Y.

Yuenuueckuii sxkcnepumenm, nabopamophule pabomol

M3ydyeHne MarHuTHOr O NOJISI KATYLIKH C TOKOM.

HccenenoBanue 1elCTBHS OCTOSHHOIO MarHUTa Ha PAMKY C TOKOM.

HccnenoBanue siBiIeHUA 3JIEKTPOMArHUTHOM MHIYKIIUU.

Pa3nen 5. Kone6anus u BoJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

KonebarenbHas cucrema. CBOOOTHBIC MEXaHMYECKHE KojieOanus. ['apMOHUYeCcKHe KoIeOaHwms.
[Tepuon, yactora, ammurysaa u ¢asza xonedbanuil. IlpyxuHHbIN MasTHUK. MaTeMaTn4eckuii MasiTHUK.
YpaBHeHHe rapMOHHUECKUX Konebanuil. [IpeBpaienue s3Heprun npu rapMOHMYECKUX KOJIeOaHUsIX.

KoneGarenbuplii  koHTYyp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJNEOaHUS B  HACAIBHOM
KO0JIe0aTeJIbHOM KOHTYpe. AHAJIOrMsl MEXKAY MEXaHWYECKUMHU U 3JIEKTPOMArHUTHBIMHM KOJEOaHUSAMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHUs YHEPTUU B HICATILHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBinenne o 3aryxaromux KoneOaHMsAX. BbIHyXIeHHble MexaHudeckue KoseOaHMs.
Pe3onanc. BeiHyX1€eHHBIE AJIEKTPOMarHUTHBIE KOJIeOaHUs.

Ilepemennbiii Tok. CHHYCOMJANbHBIA TMEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUTMTYZHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA M HATIPSKEHMUSL.

Tpancdopmatop. IIpousBoacTBo, mepenaua U HOTpeOJIeHHE 3JIEKTPUUYECKOM SHEprHH.
OKOJOrM4ecKHe PpUCKM TpU  I[POU3BOACTBE  3JEKTpodHepruu. KynbTypa  Hcmonb3oBaHMs
3JIEKTPO3HEPTUHU B I1OBCEHEBHOM JKU3HMU.

TexHu4ecKre yCTpOMCTBA M INPAKTHYECKOE NMPHUMEHEHUWE: JJEKTPUUYECKUNM 3BOHOK, I'€HEepaTop
IIEPEMEHHOr0 TOKA, JINHUHU JJIEKTpOIepeay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoieOaTeNbHOM CHCTEMBbI (NMPYXHUHHBIM WIM MaTeMaTH4YeCKHM
MasiITHUK).

Habmonenue 3aryxatotixxkoncOatitit
OOKYMEHT NOANMUCAH SMIEKTPOHHOW noanncbo
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HccnenoBanre CBOMCTB BEIHYKIEHHBIX KOJICOaHUH.

Habmonenue pesonanca.

CB0OOAHBIC AIIEKTPOMATrHUTHBIE KOJICOAHNUS.

OcuumorpaMMbsl — (3aBUCMMOCTH ~ CHJIBI  TOKA W HalpsDKEHHUS  OT  BPEMEHHM)  AJd
3JIEKTPOMArHUTHBIX KOJEOaHUM.

Pe3onanc mnpu mociienoBaTEIbHOM COCIUHEHHH PpE3UCTOpa, KATYIIKM HWHAYKTUBHOCTH H
KOHJIEHCATOopa.

Mopens TMHUY HIEKTPOIepeaaun.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

HccnenoBanue 3aBUCHMOCTH TEpUO/a MabIX KOJI€OAHWU Tpy3a Ha HUTU OT JUIMHBI HUTU U
MAacchl rpysa.

HccnenoBanue mepeMeHHOr0 TOKa B LM W3 MOCIENOBATENIbHO COETMHEHHBIX KOHIEHCATOpa,
KaTYIIKW U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMacHUmMHbsle 0JIHbL

Mexanuueckue BOJIHBI, ycloBus pacnpocrpaHeHus. Ilepuon. CkopocTh pacnpocTpaHeHUs U
JuiiHa BOJHBIL. [lomepeunbie U mpoaonbHbIe BOJIHBL WHTepdepeHius u audpakius MEeXaHUUECKUX
BOJIH.

3Byk. CkopocTb 3ByKa. [ pomKkocTh 3Byka. Bricora Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. YCIIOBUS U3JyUYEHHsS JJICKTPOMAarHUTHBIX BOJH. B3amMmHas
opueHTanusi BekTopoB E, B, V B snekrpomarnutHoii BomHe. CBOWCTBa 3JEKTPOMArHUTHBIX BOJH:
OTpaKEHUE, MpEeIOMIICHUE, MoJsIpU3anus, nudpakims, uHTEephEepEHITHS. Cxkopocthb
AIEKTPOMATrHUTHBIX BOJIH.

[IIkana 37eKTpOMarHUTHBIX BOJH. [IpMeHeHne 31eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHLIUMIIBI paIMOCBS3H U TeleBUACHUS. Paaronokanus.

DJIEKTPOMArHuTHOE 3arpsA3HEHUE OKPYKAIOLIEH CpeIbl.

TexHuuecknue YCTpONCTBA W MPAKTUYECKOE MPUMEHEHHE: MY3bIKAIbHbIE WHCTPYMEHTHI,
yIbTPa3BYKOBas AUAarHOCTUKA B TEXHUKE U MEAULIMHE, pafap, paauonpuéMHUK, TEIEBU30p, aHTEHHA,
tenepon, CBU-neus.

Llemoncmpayuu

OO0pa3oBaHue U pacPOCTPAHCHHUE MOMEPEUHBIX U MPOAOIBHBIX BOJIH.

Koneo6mromieecs Teno kak MCTOYHUK 3BYKa.

Habmroienue orpakeHus ¥ MpeoMICHUS] MEXaHUYECKUX BOJIH.

Habmionenue nnrepdepeHunu u qudpakiiui MEXaHHIECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGmoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYON U 9aCTOTON KOJCOaHHIA.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJH: OTpa)K€HUE, MpeOMIICHUE, MOJIApU3alus,
T paKIus, UHTepPEepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonrHelHOE paclipOCTpaHEHHE CBETAa B OJHOPOJHOM cpene. Jlyd
cBera. ToueyHbI HCTOYHUK CBETA.

OTpakeHue cBeTa. 3aKOHBI OTpaxeHus cBeTa. [locTpoenne n300pakeHuil B TIIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3aKOHBI MPENOMIICHUSI cBeTa. AOCOMIOTHBIM IMOKa3aTelnb MPETOMIICHUS.
[TonHoe BHyTpeHHEee oTpaxeHue. [IpenenbHblil yroyi moJHOro BHYTPEHHETO OTPaKEHHUS.

Hucnepcus ceera. CinoxxHbli cocTaB Oenoro ceera. L{Ber.

[OKYMEHT MOAMWUCAH 3JTEKTPOHHON NOANMCHIO
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Cobuparomuie U paccenBaronye JUH3bL. ToHkas nuH3a. DOKYCHOE PACCTOSHHE W ONTHYECKas
cuiia TOHKOH JuH3bL. [locTpoeHne n300paxkeHnit B COOMpAOIUX U paccenBaromux JuH3zax. ®opmyna
TOHKOH JTMH3EI. Y BeIIMUCHHE, TaBacMOE JTHH30MH.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBas ontuka. Matepdepenuns csera. KorepeHTHblE MCTOUYHUKU. YCIOBUS HAONIOAEHUS
MaKCUMyMOB M MHHHMYMOB B WHTEPQEPECHIIMOHHONW KapTHHE OT JBYX CHH(A3HBIX KOT'EPEHTHBIX
HMCTOYHUKOB.

Hudpakus cera. JudpaknuonHas pemérka. YcioBue HaOMIOACHUS TJIABHBIX MaKCHMYMOB
MPU MaJICHUH MOHOXPOMATHUECKOT0 CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonspuszanusa ceera.

TexHu4yecknue yCTpOHCTBA M MPaKTUYECKOe NPHMEHEHHEe: Ouku, JIyma, (oToamnmapar,
MPOEKIIMOHHBIN afmapar, MUKPOCKOIM, TEJNeCKON, BOJIOKOHHas ONTHKa, AU(paKIHUOHHAs peléTka,
HOJISIPOU.

Jlemoncmpayuu

[IpsimonuHeiHOe pacripocTpaHeHHe, OTpaXKeHHE U MpeoMiieHne cBeta. OnTudyeckue mpudopsI.

[TonHoe BHyTpeHHEe oTpakeHue. Mojenb CBETOBO1a.

WccnenoBanue cBONCTB N300pakeHNUN B JTMH3AX.

Mopenu MUKpPOCKOIIa, TEIECKONa.

Hab6mronenue natepdepeHinm crera.

HabGnronenue qudpakiuu cera.

HabGmronenune nucnepcuu ceera.

[TonydeHune ciekTpa ¢ HOMOIIBIO IPU3MBI.

[TomydyeHue ciekTpa ¢ MOMOIIBIO0 TU(PAKITHOHHON PEIIETKH.

Habmionenue nonsipusanuu cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamophule pabomoi

N3mepenue nokasarens NpeaoMIIEHUs CTEKIIA.

HccnenoBanue CBOMCTB H300paskeHUH B JIMH3aX.

Habmronenue aucnepcun cBera.

Pa3pnen 6. OcHOBBI crIelIMAJIBHON TEOPUH OTHOCHTEIBHOCTH
I'panunel npuMeHuMocTH Kinaccuyeckod MexaHuku. llocTynaTel cnenmanbHON —Teopuu
OTHOCUTEJILHOCTH: HUHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETa B BaKyyMe, IPUHLIUII OTHOCUTEIbHOCTH
OHHIITEHA.
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeUIEHUE BPEMEHH U COKPAILEHUE JUINHBIL.
OHeprust U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBsI3b Macchl € SHEPruel U UMITYJIbCOM PEISITUBUCTCKON YaCTHUIIbI. DHEPrus MOKOsL.

Pasznen 7. KBanToBas ¢pusmnka

Tema 1. Inemenmaol K6AHM OGO ONMUKU

®oronbl. @opmyna [lnanka cBs3u 3HEpruM (OTOHA C €ro YacTOTOW. DHEPrus U HMITYIIbC
¢doTtoHa.

OtkpeiTue U uccnenoBanue dorordpdexra. Onbitel A. I'. CroneroBa. 3akoHbl (oTodddexra.
VYpaBuenune DitHimTeitHa 1151 potodrpdekra. «KpacHas rpanuma» horodddekra.

Hasnenue ceera. OnbiTsl 1. H. JIebenena.

XUMHYECKOE IEHCTBUE CBETA.

[OKYMEHT MOAMWUCAH 3JTEKTPOHHON NOANMCHIO
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TexHuyeckue YCTpPOMCTBA M TPAaKTHUECKOE MpUMEHEHHue: (OTORIEMEHT,
coiHeuHasi Oarapesi, CBETOUO/I.

Jlemoncmpayuu
®oT0o3eKT Ha YCTAaHOBKE C TUHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHemHEro Gporodddekra.
Cseroauopn.

dhoTonaTymk,

Conneynas 6arapes.
Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OnbiTel Pezepdopna no paccessHuro o -yactui. IlnanerapHas mozaenb
atoMma. Iloctynarsl bopa. M3nydyenue u normiomenre GOTOHOB MpHU MEPEXOJIE aTOMa C OJJHOTO YPOBHS
AHEpruu Ha Apyroil. Bunel criekrpoB. CHEeKTp ypoBHEN S3HEPIHMHM aTOMa BOAOPOJA.

BonnoBblie cBoiicTBa yactull. BonHbl ne bpoitnsa. KopnyckyasipHO-BOJIHOBOW Tyanu3M.

CHoHTaHHOE U BBIHYKJEHHOE U31yUYCHHE.

TexHuueckne ycTpolcTBa U MPAKTUUECKOE IPUMEHEHHE: CIIEKTPAIbHBIM aHAIN3 (CIEKTPOCKOI),
J1a3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

OmnpeneneHue ATUHBI BOJHEI Jlazepa.

HaGroienne TMHEeHYaThIX CIEKTPOB U3ITYUCHUSI.

Jlazep.

Yuenuueckuii sxkcnepumenm, nabopamophule pabomol

Habmtonenue nuHeiyaToro cekrpa.

Tema 3. Amomnoe a0po

DKCTIIEpUMEHTBI, JTOKA3bIBAIONINE CIOXKHOCTh CTpOCHHS sapa. OTKpPHITHE pPagrO0aKTUBHOCTH.
OneiTe Pezepdopna mo onpeneneHno cocTaBa paJuoakKTUBHOTO u3nydeHus. CpoicTBa anbda-, Oera-,
raMma-u3lydeHus. BiausHue paanoakTHBHOCTH Ha )KUBBIC OPTaHU3MBI.

OtkpeiTHe TIpoTOHA U HelTpona. Hykionnas moxens siapa IeiizenOepra—lBanenko. 3apsia
aapa. MaccoBoe unciio sapa. M30Torsl.

Anbda-pacnaa. DIEKTPOHHBIM M MNO3UTPOHHBIM Oera-pacnaa. ['amma-uziaydeHue.
PaAMOaKTUBHOIO pacnaja.

DHeprust CBsI3u HYKJIOHOB B siipe. SnepHbie cuibl. Jledekt macchl sipa.
Snepubie peakuuu. JleneHue u CUHTES 1IEP.

Snepusbiii peaktop. Tepmosiaepusiii cunre3. [IpobaemMbl U EpCHEKTUBHI AAEPHON IHEPTETUKU.
DKOJIOTUYECKUE aCTIEKTHI IAEPHON IHEPTETUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE O3UTPOHA.
Mertobl HaOIIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
OyHnaMeHTaIbHBIE B3anMOACHCTBUS. EAMHCTBO (DM3NYECKOi KapTHHBI MHUpA.

TexHndeckue YCTpOWCTBA M TPAKTUYECKOE TPHUMEHEHHUE: J03MMETp, Kamepa BuibcoHa,
AJIEPHBII peakTop, aToMHas bomoOa.

Llemoncmpayuu

Cu€TYrK HOHU3UPYIONTUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
WccnenoBanne TpekoB yacTuil (1o roToBbIM (pororpadusim).

3akoH

Pa3znes 8. JjieMeHTBI AaCTPOHOMHUM M ACTPOPU3UKHU
DTansl Pa3BUTUSF aCTPOHOMUI Hpuxiiagnoe i MHUPOBO

ACTPOHOMU. TIPUKITAAHOC T MUPOBO33PCHIYCCKOC 3HAYCHIC aCTPOHOMIMY
JOKYMEHT MOAMUCAH S/TEKTPOHHOW MOAMUCHIO
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Bun 38€3nH0r0 HeOa. Co3Be3nus, sipkue 3BE3/Ibl, IUIaHEThI, UX BUAUMOE IBUKEHUE.

Conneudnas cucrema.

Connue. ConHeuHast akTUBHOCTb. VMicTounuk sHeprun ConHua M 3BE37. 3BE3/bI, UX OCHOBHBIE
XapakTEepUCTUKU. JlMarpamMmma  «CHEKTPaTbHBIA  KJIacC — CBETUMOCTbY». 3BE3/bl  TJIABHOM
MIOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTh» I 3BE3]I I1aBHOM MOCIIEI0BATEIbHOCTH.
Buyrpennee crtpoenue 3831, CoBpeMEHHbIE IPEICTABIEHUS O IPOUCXOXKIEHNN U 3BoItoLuu ConHIa
U 3BE31. DTaIbl >KU3HU 3BE3].

Mnineunsiii [Tyte — nama [MamakTtuka. Ilonoxkenue u npmwxkenne ConHna B [Namaktuxe. Tumbl
ranakTuk. Panuoranaktvku u kBa3zapsl. UEpHbIE ABIPHI B sAPax rajJakTUK.

Bcenennas. Pacuiupenne Beenennoil. 3akon Xa66ina. Pas0eranue ranaktuk. Teopust bonpioro
B3pbIBA. PEIIMKTOBOE U3IIydEHHUE.

Macmrabnas crpyktypa BeenenHoi. MeraranakTuka.

Hepeménnbie mpo0iaeMbl aCTpOHOMHH.

Yuenuueckue nabnrooenus

Habmtonenuss HeBOOPYKEHHBIM TJIa30M C HCIOIB30BAaHUEM KOMITBIOTEPHBIX MPUIOKEHUH Ui
OINpE/eNICHUs] TOJNI0KEHUS HEeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3/US
CeBepHOro noiyymapus 1 sipkue 3BE3/bl.

Habmonenus B Teneckon Jlynsl, mnaner, Mieunoro [lytu.

O06o0maroniee NOBTOpeHHE

Ponp ¢u3uku M acTpOHOMUHU B 3KOHOMHYECKOM, TEXHOJIOIMYECKOM, COLMATbHON U ITHUECKON
cdepax NeATENbHOCTH YeNOBEKa, POjb U MECTO (PU3MKM M aCTPOHOMHUU B COBPEMEHHOH Hay4dHOM
KapTUHE MHpPa, POiIb (PU3MUECKONW TEOpHH B (HOPMUPOBAHHUHM IMPEJICTABICHUNA O (PU3MUECKON KapTHHE
MHUpa, MECTO (PU3UYECKONM KapTHHBI MHUpa B OOIIEM pSAY COBPEMEHHBIX €CTECTBEHHO-HayYHBIX
MPEACTABICHUI O PUPO/IE.

MesxknpeaMeTHbIe CBSI3H

Wzyuenme kypca ¢usuku OGa3oBoro ypoBHs B 11 Kimacce oOCymecTBIseTcss € Y4ETOM
COJIEP>KATENIbHBIX MEXKIPEIMETHBIX CBSI3€i C KypcaMH MaTeMaTUKU, OUOIOrHH, XUMHH, Teorpaduu 1
TEXHOJIOTHH.

Meosicnpeomemnule nonamus, CBI3aHHbIE ¢ U3YYEHHEM METOJ0B Hay4YHOI'O TIO3HAHUS: SBJICHUE,
HayuHbI (akT, TUNoTe3a, (u3nueckas BEIMYMHA, 3aKOH, TEOpHUsA, HAONIOACHHUE, SKCIIEPUMEHT,
MOJIEIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: peuieHHEe CHUCTEMbl YpaBHEHUMN, TPUTOHOMETpUYECKHE (DYHKIMHU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUUECKOE TOXKAECTBO, BEKTOPHI U MX MPOEKLUU
Ha OCH KOOpJMHAT, CII0)KEHHUE BEKTOPOB, TPOU3BOJHBIC SJIEMEHTAPHBIX (PYHKIIHM, TPU3HAKU T1OA00US
TPEYroJIbHUKOB, OIpEIeIEHUE JIOMIAIH MIIOCKUX (puryp u oobpéma Tel.

buonocus: snexkrpudeckue sIBICHHUSI B JKUBOHM MpHpoje, KojebaTelnbHbIE IBUKEHUS B >KMBOU
IPUPOJIE, ONTUYECKHE SBJICHUS B )KUBOU MPUPOJIE, NIEUCTBUE PaIUAIIUU HA )KUBbIE OPTraHU3MBI.

Xumus: CTpoeHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsE CTPYKTypa TBEPABIX TeJl, MEXaHU3MBI
00pa30BaHMs KPUCTANINYECKON PEeIIETKU, CIEKTPaAJIbHbIN aHaIH3.

l'eocpaghusa: MarHUTHBIE TONIOCAa 3€MIIM, 3alie)KM MArHUTHBIX pPyHA, (OTOChEMKA 3E€MHOM
MOBEPXHOCTH, NPEACKa3aHUE 3EMIICTPSICEHU.

Texunonocus: JVMHUM DBJIEKTPONEpeNad, TEHEpPaTop IEPEMEHHOIO TOKa, 3JIEKTPOJBUTATElb,
WHIYKIIMOHHAS T€Yb, pajgap, paauoNpuEéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meus,
NPOCKIIMOHHBIH arapat, BOJIOKOHHAS ONTHKA, COJTHEUHas Oarapes.

INIAHUPYEMBIE PE3YABTATBI OCBOEHUSI HPOFPAMMBL—
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OcBoenne yuebHoro npeamera «Ou3nka» Ha YpoBHE cpeHero odinero oopazoBanus (6a3oBbIid
YPOBEHB) JOIDKHO OOECIEeUUTh JIOCTH)KCHUE CICAYIOUIMX JIMYHOCTHBIX, METAlPEIMETHBIX |
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS YydeOHOro mnpenmera «Dus3mka» OIKHBI OTpPAXKATh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH
NO3ULIMEH JTUYHOCTH, CUCTEMOW IEHHOCTHBIX OpPHEHTAIlUi, MO3UTHUBHBIX BHYTPEHHHX YOEKICHUH,
COOTBETCTBYIOIIUX TPAJUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, PaCIIMpPEHHE XKU3HEHHOTO
OIbITa M ONbITA JEATEIBHOCTH B IPOLIECCE pean3allii OCHOBHBIX HAIPaBJIEHUH BOCHUTATENbHOM
NEeSITeIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpaxIaHCKOro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTh TPAXKJIAHCKON MO3HIIMK O0Y4YaIOIErocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOro O0IIEeCTBa;

NPUHIATHE TPAJUIMOHHBIX  OOIIEUETOBEUECKUX TYMAHUCTUYECKUX U JEMOKPATHYECKHUX
[ICHHOCTEMN;

TOTOBHOCTh BECTH COBMECTHYIO [ESTEIbHOCTh B HHTEpPECax TIPakJaHCKOro OOIIecTBa,
y4acTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTeNIbHOI OpraHu3alny;

YMEHHE B3aUMO/ICHCTBOBATh C COIMATLHBIMA HHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIUSMU U
Ha3Ha4YCHHEM;

TOTOBHOCTh K T'YMaHUTapHON U BOJIOHTEPCKON JESITENbHOCTH;

2) IATPHOTHYECKOT0 BOCTIUTAHUS

c(OpMHUPOBAHHOCTh POCCUMCKOMN I'PaXX1aHCKON MIEHTUYHOCTH, TaTPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKEHUSIM POCCUHUCKUX YUYEHBIX B
o0acTu GU3UKU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 MTOBEACHHUS,

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B JCSITETbHOCTH YUEHOTO;

OCO3HAHHUE JINYHOT O BKJIaJ[a B TOCTPOCHHUE YCTOWYHBOIO Oy1yIEero;

4) 3¢TeTHYECKOro BOCIHUTAHUS:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYas 3CTETUKY HAyYHOI'O TBOPYECTBA, IPUCYILErO
buznueckoii HayKe;

5) Tpy10BOT0 BOCIIUTAHUS:

MHTEpPEC K pa3NudHbIM chepaM mpodecCHOHANBHON NESTENbHOCTH, B TOM YHUCIIe CBSI3aHHBIM C
GU3MKON W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAaHHBIM BBIOOP Oyaymed mnpodeccuu u
pean30BbIBATh COOCTBEHHBIC )KM3HECHHBIC TUIAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHHUIO M CcamMo00pa3oBaHWI0O B 00JacTH (U3UKH HA
MPOTSIKEHNUH BCEU KU3HU,

6) IKOJIOTHYECKOT0 BOCIIUTAHUS

c(OPMHPOBAHHOCTh  DKOJOTMYECKOW  KYJIbTYphl, OCO3HaHHE TJIOOAIBHOTO  Xapakrepa
9KOJIOTMYECKUX MPOOIIeM;

MJIAHUPOBAHUE M OCYILECTBJICHUE ACHCTBHI B OKPYXKAIOIIECH CpeAe HAa OCHOBE 3HAHHUS LEeH
YCTOWYMBOI'O Pa3BUTHS YEIIOBEUECTBA;
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pacipeHne OnbiTa JCSTEIBHOCTH SKOJOTHYECKOH HAIpaBICHHOCTH HA OCHOBE HMMEIOIIUXCS
3HAHW 110 PHU3UKE;

7) IEeHHOCTH HAYYHOTI'O TIO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
(bU3NIECKOi HAYKH;

OCO3HAHWE IICHHOCTH HAyYHOW JESTeIbHOCTH, TOTOBHOCTh B IMpoOIlecCe HU3ydeHUs (HHU3UKU
OCYIIECTBIISATH MPOSKTHYIO U HCCIIEI0BATEIBCKYIO JCSITEIbHOCTh WHANBHIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHBbIe YHUBeEPCAJIbHbIE YUeOHbIEe 1eliCTBUA
ba3zoBble Jlornyeckue 1eMCTBUA:

CaMOCTOATENIbHO  (DOpMYyIHMpOBaTH W  aKTyaJW3WpPOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIEIATH IENH IeATeTbHOCTH, 3aJ]aBaTh apaMeTPhl U KPUTEPUHU UX JTOCTHIKCHHS;

BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYUS B PACCMATPUBACMBIX (DH3UUECKUX SBICHUSX;

pa3palaThiBaTh IUIaH pEHICHUS MPOOIEMbl ¢ YYETOM aHAIM3a UMEIONIMXCS MaTepHalIbHBIX U
HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESATENBbHOCTb, OICHHUBAaTh COOTBETCTBUE PE3YJIbTAaTOB ILIEISM,
OLICHUBATh PUCKHU TOCJIEJACTBUH JAESITEIbHOCTH;

KOODAWHHUPOBATh M  BBINONHATH pabOTy B YCIOBHUSX pEAIbHOrO, BUPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMO,ICHCTBHS;

pa3BUBATh KPEATUBHOE MBILUICHHE MIPU PEIICHUH KU3HEHHBIX TPOOIEM.

ba3oBble uccienoBaTeIbCKue AeiiCTBUA:

BIIa/ICTh HAYYHOU TEPMHUHOJIOTHEH, KITFOUEBBIMU MOHATHUSAMHI M METOIaMU (PU3UYECKON HAYKH;

BJIJICTh HABbIKaMHU y4eOHO-UCCIIeI0BATEILCKON 1 TMTPOSKTHOM ESITEIbHOCTH B 00J1aCTH (DU3UKH,
CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHHS 3a/1a4 (PU3NIECKOTO
CoJIep>KaHusl, IPUMEHEHHUIO Pa3IMUYHbIX METOJIOB ITO3HAHUS;

BJIAJICTh BHUJAMH JIEATEIBHOCTH 110 TIOJYYEHHIO HOBOI'O 3HAHUS, €ro MHTEpIpeTaIuu,
npeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX CHUTYAIUSX, B TOM YHCIE TPU CO3JaHUHU
y4eOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISIBJIATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U M AKTYaJIM3UPOBATH 33]1a4y, BbIABUTATh TUIIOTE3Y €€
pelieHus, HaXOUTh apTYMEHTHI IS JT0Ka3aTeIbCTBA CBOMX YTBEPIKICHHUM, 3a/laBaTh MapaMmeTphl U
KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh MOJYYCHHBIE B XOJIE PEIICHUSI 3aa4H PE3yabTaThl, KPUTHYECKH OIICHUBATH MX
JIOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSIX;

CTaBUTh U (HOPMYJIHUPOBATH COOCTBEHHBIC 3aJaud B 00pa3oBaTENbHOW NESATENBHOCTH, B TOM
YHCIIe IPH U3YYEeHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OLICHUBATh MPUOOPETEHHBIN OIMBIT;

YMETh MMePEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACITSILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJIEH, MIPEIaraTb OPUTMHAIBHBIC TTOIXO/IbI M PELICHNUS;

CTaBUTH MPOOIEMBI U 33a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEILICHUSI.

PabGora ¢ undopmaunmeii:
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BJIAJICTh HABBIKAMHU MOyYeHHS WHPOpMAUU GU3NIECKOTO COACPIKAHMSI U3 UCTOYHUKOB PAa3HBIX
TUIIOB, CAMOCTOATCIIbHO OCYIICCTBIIATL IIOMCK, aHAJIMW3, CHUCTCMATU3AllUI0 W HHTCPIPCTAIHUIO
UH(OPMAITUH Pa3TMYHBIX BUJOB U POPM MPEICTABICHHSI,

OILICHUBAThH JJOCTOBEPHOCTh HMH(POPMAIIHH;

UCTIOJIb30BaTh CPEJCTBAa MH(OPMAIIMOHHBIX U KOMMYHUKAIMOHHBIX TEXHOJIOTUH B PEIICHUH
KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3allMOHHBIX 3aJad C COOJIIOJIEHHEM TpeOOoBaHUM
JPrOHOMHUKH, TEXHUKH 0€30IMaCHOCTH, TUTHEHBI, PECypCOCOCPEIKEHHMSI, TPABOBBIX M ITHYECKUX HOPM,
HOPM MH(OPMAITMOHHOMN 0€30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOT0 COAEPKAHUS B pa3IUYHBIX (popMaTax ¢ yd4éToM Ha3HAuYeHUs
uHpOpMaMu W 1ENeBOM ayIuTOpUH, BbIOMpAs ONTUMAIbHYIO (QOpMYy MNPEICTaBICHUS U
BU3YyaJIU3allUH.

KoMMyHuKaTHBHBIC YHHUBepcalbHble Y4eOHbIe NelCTBHUSA:

OCYILIECTBIISATH OOIIEHNE HA YPOKax (PM3UKHU U BO BHE-YPOUHOU JNEATEIbHOCTH;

pacro3HaBaTh IPEANOCHUIKH KOH(MIMKTHBIX CUTYalluid U CMATYaTh KOH(JINKTHI,

Pa3BEPHYTO U JJOTMYHO U3J1araTth CBOI TOUYKY 3PEHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;

MOHUMATD U MCIIOIB30BaTh MPEUMYIIECTBa KOMAHJHON M WHIAMBHIyaIbHOU paboTHI,

BBIOWpATh TEMAaTUKy M METOAbl COBMECTHBIX IEHCTBUII C yu€TOM OOLIMX HMHTEPECOB U
BO3MOYKHOCTEN Ka)KJ0r'0 WieHa KOJIJIEKTUBA;

IIPUHUMATD L€ COBMECTHOW JI€ATEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATh AEUCTBUS 110
€€ JNOCTHKEHHIO: COCTAaBJATh IUIAH JIEMCTBHM, pacCHpenessTh pOJIA C y4ETOM MHEHUN YYaCTHHKOB,
00CYXXIaTh pPe3yNIbTaThl COBMECTHOU PabOTHI;

OLIEHMBATh KayeCTBO CBOETO BKJIaJa M Ka)XJOTro Y4acTHHKA KOMaHJbI B OOLIMH pe3ynbTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLEHUWBATh WAEH C TO3UIUM HOBU3HBL, OpPWUTHMHAJIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh MO3UTHUBHOE CTPATETMYECKOE MOBEIACHUE B PA3NMYHBIX CUTYalUAX, MPOSABISTH
TBOPYECTBO U BOOOpakeHue, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIE YHHBEpPCAJbHbIE YUeOHbIE TeiicTBUS
Camoopranmu3anus:
CaMOCTOSITENIbHO OCYIIECTBIIATh I[O3HABATEJIbHYIO JESTEbHOCTh B O00JacTH (QU3UKU U
ACTPOHOMUU, BBISIBJISITH IPOOJIEMBI, CTABUTH U (JOPMYITUPOBATH COOCTBEHHBIC 33/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IIJIaH pEIIeHHs pacy€THBIX M KAyeCTBEHHBIX 3a7ay, IUIaH
BBITIOJTHEHHSI TIPAKTHUYECKON pabOThI C y4ETOM HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANOYTEHU;
JIaBaTh OIEHKY HOBBIM CUTYaIIHIM;
pacuupsTh paMK{ yu4eOHOT o peIMeTa Ha OCHOBE JTUYHBIX MPEANOUTEHUI;
JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTb Ha ce0s OTBETCTBEHHOCTh 3a
peleHue;
OIICHUBATH MIPUOOPETEHHBIN OIBIT;
croco6cTBOBaTh ()OPMUPOBAHHUIO M TMPOSBICHUIO SPYIAWIMH B 0ONACTH (PU3UKHU, MOCTOSHHO
MOBBIMIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH HHTEJIEKT:
JaBaTh OLEHKY HOBBIM CHUTYalusiM, BHOCUTh KOPPEKTHBBI B JEATEIbHOCTh, OLIEHUBATH

COOTBETCTBUE PE3YJIbTATOB HEMAM;
[OKYMEHT MOAMWUCAH 3JTEKTPOHHON NOAMNMCHIO

YYPEXXAEHME "MBAHOBCKASl CPEHAS1 OBLLIEOBPA3OBATEJ/IbHAA
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BJIAJICTh HABBIKAMHU IT03HABATEIHHON PEQIIEKCHU KaK OCO3HAHHS COBEPIIAEMBIX JCHCTBUU H
MBICTUTENLHBIX TIPOIIECCOB, UX PE3YILTATOB H OCHOBAHMIA,

UCTIOJIB30BaTh MPUEMBI peIICKCUU JIJTsl OIICHKH CUTYAIINH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OI[EHUBATh PUCKH U CBOEBPEMEHHO MIPUHUMATD PEIICHUS M0 UX CHIKEHUIO;

NPUHUMATh MOTUBBI U apT'YMEHTHI JIPYTUX MIPH aHAITU3E PE3YJbTaTOB JICATEIIbHOCTH;

MPUHUMATH Ce0sl, TOHUMAasi CBOM HEJIOCTATKH U JOCTOMHCTBA,

NPUHUMATh MOTUBBI U aPT'YMEHTHI JJPYTUX MIPH aHAIM3E PE3YJIbTaTOB JCATEIIbHOCTH;

MPHU3HABATH CBOE TIPABO U IMPABO IPYTUX HA OITHOKH.

B mporiecce AOCTMXEHUS JTUYHOCTHBIX PE3YNIBTaTOB OCBOEHHS MPOTrpamMMbl MO (QU3UKE s
YPOBHSI CpeIHEro 001mero o0pa3oBaHUs Yy OOYYAIOIIMXCS COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
WHTEIJIEKT, MPEANOIaraonni copMUpOBAaHHOCT:

CaMOCO3HaHUS, BKIJIIOYAIOIIETO CIOCOOHOCTh ITOHHUMATh CBOE HMOIMOHAIBHOE COCTOSHHE,
BUJICTH HAMIPABJICHUSI PA3BUTHS COOCTBEHHOW AMOIMOHALHOM cephl, ObITH yBEpEHHBIM B cele;

CaMOpEryJIMPOBAHUs, BKIIIOYAIOIIETO CAMOKOHTPOIIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 32
CBOE TIOBEJICHHE, CIIOCOOHOCTH AaJaNTUPOBATHCS K HOMOIMOHAIBHBIM H3MEHEHUSM U TIPOSIBIISITH
T'MOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEIH MOTUBAIINH, BKIIOUYAIONICH CTPEMIICHUE K IOCTHIKEHUIO [EIH B YCIIEXY, OIITHMHU3M,
WHUIIMATUBHOCTh, YMEHUE JICHCTBOBATh UCXO/IS U3 CBOMX BO3MOXKHOCTEH;

OMMATHH, BKJIIOYAMONICH CIMOCOOHOCTh TIOHMMATh OSMOIHMOHAILHOE COCTOSIHHE JIPYTHX,
YUUTBIBATh €0 MPH OCYIIECTBICHUN OOLICHHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHUIO;

COIMATbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTHh BBICTPAaWBATh OTHOMICHUS C JAPYTUMHU
JIOJIbMH, 3a00TUTHCS, TPOSBIISATH MHTEPEC U pa3peiaTh KOHPIUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuyenuss B 10 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxaTb C()OPMUPOBAHHOCTD Yy OOYUAIOMIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha IpHUMEpax poilb M MecTo (U3MKU B (OPMHUPOBAHUU COBPEMEHHOU
HAay4dHOM KapTHHBI MHpA, B Pa3BUTHUH COBPEMEHHOM TEXHUKM M TEXHOJOTHM, B IPAKTUYECKOU
JESTENIbHOCTH JIIOJCH;

YUUTBIBaTh I'PAHULIBI MPUMEHEHUS H3YYEHHBIX (PU3UYECKUX MOjEJei: MaTepuaibHas TOYKa,
MHepIalbHas crucreMa oTcuéra, abCOII0THO TBEPOE TENO, UI€ANbHBIN a3, MOJEIN CTPOCHUS Ira3os,
KUAKOCTEN U TBEPIBIX T€J, TOUCUHBIN AIEKTPUUYECKUI 3apsijl IPH pelieHnH (PU3NUECKUX 3a1ay;

pacro3HaBath (pU3NYECKUE ABJICHUS (IIPOLIECCHI) U OOBACHATH UX Ha OCHOBE 3aKOHOB MEXaHUKHU,
MOJIEKYJIIPHO-KMHETUYECKON TEOPUM CTPOEHHsI BEUIECTBA W DJIEKTPOJAMHAMHMKH: PAaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBU)KEHUE, CBOOOIHOE MajJieHHue Tell, IBUKEHUE 0 OKPY>KHOCTH,
UHepLus, B3auMoieiicTBue e, 1updy3usi, OpoyHOBCKOE IBUKEHHUE, CTPOCHHUE KU KOCTEH U TBEPABIX
TN, U3MEHEHUue o0bEMa Tel NpU HarpeBaHUM (OXJIAXKIEHUU), TEIUIOBOE PAaBHOBECHE, HCHApEHHUE,
KOHJICHCAlus, IJIaBJICHUE, KPUCTAJIM3alus, KUIICHUE, BJIAXXHOCTh BO3/yXa, IOBBIIICHUE JABJICHHUS
raa IpU €ro HarpeBaHuM B 3aKPBITOM COCYyJE€, CBSI3b MEXKIYy IapaMeTpaMH COCTOSHUS Tra3a B
M30IPOLIECCAX, IIEKTPU3ALMS TEJl, B3AUMOJIECHCTBUE 3aps/I0B;

OITMCHIBATh MEXAaHWYECKOE JBM)KCHUE, UCTIONB3Ysl (PU3NYECKHUE BEIUYMHBL: KOOPIMHATA, MYTh,
[IEPEMEILICHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CUIA, UMIYJIbC Tella, KUHETUYECKas JSHEPrusd,
NOTEHIMaNbHasl JHEpPrusi, MeXaHudeckas paboTa, MeXaHWYecKas MOIIHOCTh; IMpPH OMHMCAHUU
NPaBUJIBHO TPAKTOBAaTh (PU3NYECKUN CMBICT MCHONB3YEMBIX BEJIMYMH, UX O0O3HAUYEHUS U CIUHUIIBI,

HaxXOoJAUTh (POPMYJIbI, CBA3BIBAIOIITNEC aHH?fK) PA3IIECK BEIINYNHY C MU BEJIIMYNHAMU,
A (b PMY. ’ ﬂOKyMEHTI]F]IOﬂHI/%ICAH3 EKTP%)HHOVI noanncbio y ¢ Apyr ’
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OIMCBIBAaTh M3y4YCHHbIE TEIUIOBBbIE CBOMCTBA TE€J U TEIUIOBBIE SBJICHMS, UCIONb3Ys (PU3NUECKHE
BEJIMYMHBI: JaBJICHUE ra3a, TeMIIepaTypa, CPEIHssI KUHETHUECKast YHEPTUs XaOTHUYECKOrO JBHKCHHS
MOJIEKYJ, CPEIHEKBaJpaTU4Has CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHSS SHEprus,
pabora ra3a, KO3(QQPUIUEHT MOJNIE3HOTO JCUCTBUS TEIUIOBOTO JIBUTATENS; IPU OMHCAHUU MPABWILHO
TPAaKTOBaTh (PU3UYECKUI CMBICI HUCHOJIb3YEMBIX BEIMYUH, UX OOO3HAUYEHUS U €JUHMIBI, HAXOAUTh
(bopMyIIbI, CBSA3BIBAIOIINE TAaHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMH BEJTHUNHAM;

OIMCBIBaTh HM3YyYEHHbIE DSJIEKTPUYECKHE CBOICTBAa BELIECTBA M AJIEKTPUUYECKHE SBIICHHS
(mpouiecchl), HCMONB3ys (PU3MUECKUE BEJIWYUHBI: AJIEKTPUUYECKUI 3apsl, 3JIEKTpUYECKOe IoJe,
HanpsOKEHHOCTh TOJIsl, MOTEHLMAN, PA3HOCTh MOTEHLMANOB; MPU OMUCAaHUM IMPABUJIBHO TPAaKTOBAThb
(GU3NIECKU CMBICIT HCIIONIB3YEMBIX BEIMYMH, MX OOO3HAUCHHS M €IWHUIIBI; YKa3bIBaTh (HOPMYIIHI,
CBSI3bIBAIOIME TAHHYIO (PM3UYECKYIO BETMUUHY C IPYTUMHU BEIMYMHAMU;

aHaM3UpoBaTh (PU3MUECKHE TMPOLECCHl M  SABICHMS, WCHONb3Yysd (PU3NYECKHE 3aKOHBl U
OPUHLIUIBL 3aKOH BcemupHoro tsaroreHus, |, Il u Il 3akonsl HbroToHa, 3akoH coxpaHeHus
MEXaHUYECKOW HHEPIMH, 3aKOH COXPAaHEHMs MMITYJbCa, NPUHIUI CYNEPNO3ULUU CHJI, MPHUHLUI
paBHONPABUS WHEPUUAIBHBIX CHCTEM OTCYETA, MOJEKYISIPHO-KMHETHYECKYIO TEOpPHUIO CTPOCHUS
BEIIIECTBA, T'a30BbIE€ 3aKOHBI, CBSI3b CpPe/IHEH KMHETHUECKONW SHEPruy TEIIOBOTO JBMXKEHUS MOJIEKYJ C
abCONMIOTHON TeMIlepaTypoi, MepBBI 3aKOH TEPMOIUHAMUKH, 3aKOH COXPAHEHHS SJIEKTPHUECKOTO
3apsija, 3akoH KymnoHa, mpy 3ToM pa3inyarh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €M0 MaTEeMaTHYECKOe
BBIpaXXEHHE U YCI0BUS (FPaHULbI, 0071aCTH) IPUMEHUMOCTH;

OOBACHATh OCHOBHBIE NPUHLMUIBI JEHCTBUS MAaIlWH, NPUOOPOB M TEXHUYECKUX YCTPOWUCTB;
pa3nuyaTh yCcIOBUs MX O€30MaCHOTO UCIOIB30BAHMUS B TIOBCEIHEBHOW KHU3HH,

BBIMOJHATh OKCIIEPUMEHTHI 110 HCCIENOBAaHHUI0 (DU3UYECKUX SIBICHUH M MPOIECCOB C
UCITIOJIB30BaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUH, pu 3ToM (OpMyJIMpoBaTh MpolieMy/3anady u
TUNOTE3y Y4eOHOro OHKCHEpUMEHTa, COOMpaTh YCTAHOBKY M3 NPEAJIOKEHHOIO 00OpYHAOBaHMUS,
IIPOBOJUTH OIBIT U (POPMYJINPOBATH BHIBOJIBI,

OCYIIECTBIISATh MPSIMbIE U KOCBEHHBIE M3MEpPEHHs (PM3NYECKUX BEIMYWH, IIPU ATOM BHIOMpPATH
ONTUMAJIbHBIA C€HOCO0 H3MEpPEHUsT M MCIONb30BaThb HM3BECTHBIE METOJbl OLIEHKM IOIperHocTel
U3MEPEHN;

UCCIIeIOBaTh 3aBUCHUMOCTH MeX1y (U3NYECKUMHU BEIMYMHAMU C HCHOJIb30BAHUEM MPSIMBIX
U3MEPEHUIl, TpPH OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpOBaTh pe3ylbTaThl TOIXYYECHHOU
3aBUCUMOCTH (PM3MUECKUX BEIMYMH B BUAE TaOaull U rpaduKoB, JejIaTh BBHIBOJBI MO pe3ylbTaTamM
UCCIICI0BaHMUS;

coOmoaTh npasuia 6€30MacHOro TpyJAa MpU MPOBEACHUU UCCIENOBAaHUN B paMKaxX y4eOHOro
JKCHEPUMEHTa, Y4eOHO-HCCIEOBATEIBCKONM W IMPOEKTHOW JESATENbHOCTH C HUCIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOro 000pYyA0BaHHUS;

pewiath pacy€THbIE 3aJa4dl C SBHO 33aJaHHOM (pU3MuUecKol MOJEINbI0, HCIONb3ys (husnyeckue
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIM3a YCIOBUS 33Jauil BEIOMPATh (PU3UUYECKYIO MOJIEIb, BHIACTAT
¢u3nueckue BeIMUUMHBI M (OpMYJbl, HEOOXOAMMBbIE i €€ peIIeHUs, MPOBOAUTH PACUEThl U
OLICHUBATh PEATHHOCTh MOTYYEHHOT O 3HAUCHHS (PU3MUYECKON BETMIHHEI,

peliath KayeCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTMYECKU HEMPOTUBOPEUMBYIO IEMOYKY
pacCyXJICHHI ¢ OMOpPOIl HAa M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PM3UYECKHUE SIBJICHUS,

UCIIOJIb30BaTh MPHU PELICHUH YYeOHBIX 3a/1a4 COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTHH JUIS
IIOUCKA, CTPYKTYpUPOBAaHMs, WHTEPHPETALMM U TPEJICTABICHUs Y4eOHOH M Hay4dyHO-IOMYJIIPHOMN
UH(POPMAIIUHU, TOTYYCHHOW M3 pa3IMYHBIX MCTOYHUKOB, KPUTHUECKU AHAIM3HPOBATH IOIYYAEMYIO
uHpopmaruio;
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IPUBOUTH NPUMEPBI BKJIAaJa POCCUICKUX U 3apyOEKHBIX Y4EHBIX-(U3UKOB B pa3BUTUE HAYKH,
00BbsSCHEHHE MPOLIECCOB OKPYKAIOILET0 MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHMS MO (U3MKE B MOBCEAHEBHOW XKU3HU A oOecredeHus
0e30macHOCTH MpH OOpalleHuH C NpUOOpaMu W TEXHUYECKHMMH YCTPOWMCTBAMH, IJISi COXPaHEHHS
3I0POBbS M COOTIOAECHUS HOPM HKOJIOTMUECKOro MOBEIEHHS B OKpY’Kalollel cpene;

paboTtaTh B TpyIIE C BHIIOJIHEHHEM pa3IMYHbIX COLMAIBHBIX DPOJIEH, MIaHUPOBaTh PabOTy
IPYIIIBI, PAllMOHATIBHO paclpeesaTh 00S3aHHOCTH U IUIAHUPOBATh AEATENbHOCTh B HECTAHAAPTHBIX
CUTyalusiX, aJIeKBaTHO OLIGHWBAaTh BKJaJ KaXJIOr0 M3 YYACTHUKOB TPYNIbl B pELICHHE
paccMaTpuBaeMoil MpoOIIEMBI.

K koniy oOyuenus B 11 kJacce mpenMeTHble pe3ylbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxaTb C()OPMHUPOBAHHOCTD y O0YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha IpHUMEpax poilb M MecTo (U3UKH B (OPMHUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTHHBI MHpA, B Pa3BUTHUU COBPEMEHHOM TEXHUKM U TEXHOJIOTHM, B IPAKTUYECKOU
JeSATENbHOCTH JII0JIEH, IEJIOCTHOCTh M €JUHCTBO (PU3MUECKON KapTUHBI MUPA;

YYUTHIBATh ~ TPAHUIBI  MPUMEHEHHUS  W3YYEHHBIX  (U3MYECKMX  MOJENeH:  TOUEUHBIH
JJIEKTPUUECKUI 3apsij, Jyd CBETa, TOYEYHBIN MCTOUHHUK CBETa, siAEpPHAs MOJENb aToMa, HYKJIOHHAs
MO/JIeNTb aTOMHOTO sI/Ipa MPH PeeHnH HU3NIECKUX 32124,

pacrio3HaBaTh (U3UYECKUE SBJICHHUs (TpOLECcCh) U OOBACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOJIMHAMUKNA W KBAaHTOBOM (M3MKH: 3JIEKTpUYEcKas MPOBOJMMOCTb, TEILJIOBOE, CBETOBOE,
XMMHYECKOE, MATHUTHOE JEHCTBUSA TOKA, B3aUMOJEHCTBUE MarHUTOB, 3JIEKTPOMAarHUTHAsT UHIYKLUS,
JeiCTBE MarHUTHOTO TMOJsI HAa MPOBOAHUK C TOKOM M ABWXKYIIMKCSA 3apsill, AJIEKTPOMAarHUTHBIE
KoJeOaHusi W BOJHBI, NPSIMOIMHEHHOE pacHpOCTpaHEHUE CBETa, OTPAXKEHHE, MPEIOMIICHUE,
uHTephepeHIs, Tu(pakius U MoIIpU3aIisi CBeTa, JUCHEPCHs CBeTa, (GOTOINEKTPUICCKUN dPHEKT
(poroaddexr), cBeroBoe maBlIeHUE, BO3HUKHOBEHHUE JIMHEWYATOrO CIEKTpa aroMa BOAOPOJA,
€CTECTBEHHAsl U UCKYCCTBEHHAs paJ0aKTUBHOCTb;

ONKCHIBAaTh M3yYEHHBbIE CBOMICTBa BeElleCTBA (DJIEKTPUUYECKHE, MArHUTHBIE, ONTHYECKUE,
JJIEKTPUUYECKYIO TPOBOAUMOCTh DPA3JIUMYHBIX CPEJ) M DSJIEKTPOMAarHUTHbIE SIBJICHHS (IIPOLIECCHI),
UCHOJIb3Ys (PU3MUECKHUE BEIMYUHBI: 3JIEKTPUUYECKHUM 3apsij, CUila TOKa, 3JIEKTPUUECKOEe HaIpsKEHUE,
JJIEKTPUUYECKOE CONPOTHUBIIEHHE, PA3HOCTh IOTEHIMANIOB, AJIEKTPOABMIIKYIIas cuia, paboTa TOKa,
UHAYKLUMS MarHuTHOro mojs, cuia Ammepa, cuia JlopeHna, MHIYKTUBHOCTh KaTYIIKH, SHEPrus
9JIEKTPUYECKOIO0 W MArHUTHOTO MOJeW, Mepuoja M 4yacToTa KojeOaHuil B KoiebaTeabHOM KOHTYpeE,
3apsil M CWiIa TOKAa B IIPOLECCe TI'apMOHUYECKHMX JJIEKTPOMArHUTHBIX KosieOaHui, (okycHoe
paccTosiHWE W ONTHYECKasl CHJIa JIMH3BI, IPU ONUCAHUU MPABWILHO TPAKTOBATh (PU3NYECKUN CMBICIT
UCITIOJIB3YEMBIX BEIMYHMH, X 0003HAUYEHUS U €IMHUIIbI, YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOIINE JaHHYIO
($U3NUECKyI0 BETMUNHY C IPYTUMHU BEINYHMHAMU;

OIMCBIBATh U3YYEHHBbIE KBAHTOBBIC SIBJICHUS U IPOLIECCHI, UCIONb3Ysl (PU3NUYECKUE BEIHMUUHBI:
CKOPOCTh DJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA, DHEPTUs W UMIYIbC (OTOHA,
nepuoJ Mojlypacnazna, 3HEprus CBsA3M aTOMHBIX sJep, NpU ONUCAHUM NPAaBUJIBHO TPAKTOBATh
(Gu3NYEeCKU CMBICT HCIOJIB3YEMBIX BEIMYHH, UX OOO3HAUEHHUS W €IUHUIIBL, YKa3blBaTh (hOPMYIIbI,
CBSI3BIBAIOIME JAHHYIO (DU3MYECKYIO BEIUYMHY C JPYTMMH BEIWYMHAMH, BBIYUCIATH 3HAUCHHE
(U3UYECKOM BEIIMYUHBIL;

aHaM3UpoBaTh (PU3MUYECKHE TMPOLECCHl M SABICHUS, HCHONb3ysd (U3NYECKHE 3aKOHBI U
OPUHLMIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIbHOIO M MapajuIeIbHOTO COCIMHEHMs MTPOBOJHUKOB,
3akoH  JIxoyms—JIeHnma, 3akOH  JJIGKTPOMarHUTHOM  MHAYKIUHU, 3aKOH  HPSAMOJIMHEHMHOrO
paclpoCTpaHeHUs CBETa, 3aKOHbl OTPAKEHHsI CBETA, 3aKOHbI IPEJIOMJICHHMS CBETa, YypaBHEHUE
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COXpPaHEHHUS 3JIEKTPUUECKOro 3apsja, 3aKOH COXpaHEHHs MaccOBOI0 4HCIa, MocTyiarsl bopa, 3akoH
panMOaKTUBHOIO pachafa, NpU JTOM pasinyaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTEeMaTU4YECKOe BRIPAKEHHUE U YCIIOBHS (TPaHUIIbI, 00J1aCTH) TPUMEHUMOCTH;

OIIPEIENIATh HalpaBJIeHUE BEKTOpAa MHIYKIIMKA MAarHUTHOTO IOJISi MPOBOAHUKA C TOKOM, CHJIBI
Awmmnepa u cuibl JIopenia;

CTPOMTbH U OMHUCHIBATh N300pakeHNE, CO3aBAEMOE NIOCKUM 3€PKaJioM, TOHKOH JIMH301;

BBIMIONHATh OKCIEPUMEHTHl MO HCCICAOBAHUIO (PU3UYECKHX SBIEHUH U TPOIECCOB C
UCTIOJI30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEpPEHHIt: PH 3TOM (OPMYITUPOBATh MpodIeMy/3anady u
TUNOTEe3y Y4eOHOro OHKCHEpUMEHTa, CcOoOMpaTh YCTAaHOBKY W3 MPeUIOKEHHOro 000py/10BaHus,
TIPOBOJIUTH OIBIT U ()OPMYIIUPOBATH BHIBOJIBI,

OCYILECTBIIATh MpPsIMble U KOCBEHHBbIE M3MEpEHMs (PU3NYECKUX BEJIMYUH, IIPU 3TOM BHIOMpPATh
ONTUMAJbHBIA CIIOCOO0 H3MEpPEeHUs U MCHONb30BaTh M3BECTHBIE METOABl OLEHKU IOrPEHIHOCTEeN
U3MEpPEHUN;

HCCJIEJIOBATh 3aBUCUMOCTH (PM3NYECKUX BEJIMYUH C MCIIOJIb30BAHUEM MPSIMBIX MU3MEpPEHUN: Mpu
3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PMKCHPOBATH PE3YIbTAThl MOMYYCHHON 3aBUCUMOCTH (PU3HUECKHX
BEJIMYMH B BUJIE TaOIuUIl U TpadUKOB, Ie1aTh BHIBOABI IO PE3yIbTaTaM UCCIEIOBAHUS;

coOroaTh mpaBuia 0€30MacHOrO TPyAa MPU MPOBEACHUU HCCIICIOBAHUN B paMKax ydeOHOro
JKCIIEPUMEHTa, Y4eOHO-HCCIEAOBATENbCKOM W TPOEKTHOW JEATETbHOCTH C HCHOIB30BaHHUEM
U3MEPHUTENBHBIX YCTPONCTB U JJaOOpaTOPHOro 000pyAOBaHUS;

pemath pacd€THbIE 3a7a4dl C SBHO 33aJJaHHOM (pu3Mueckoil Moenblo, UCTIONb3Ys (U3NUECKue
3aKOHBI W MTPUHIIMIIBL, HA OCHOBE aHAJIN3a YCIIOBHSI 337a4l BBIOMPATh (GU3NIECKYIO MOJIENb, BBIIEIATh
¢u3nueckue BeTMUMHBI M (HOpMYJbl, HEOOXOAMMbIE Uil €€ pEIIeHUs, MPOBOAUTH pPacuérTsl U
OLIEHMBATh PEATLHOCTD MOJTYUEHHOr O 3HAaUeHUS (PU3NUECKON BEIUYNHBL,

pemaTh KaueCTBEHHbIE 3a/auM: BBICTPaMBaTh JIOTMYECKH HEMPOTHBOPEUYHBYIO LIEMOYKY
paccyXJIeHU ¢ OOpPOi Ha U3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKHUE SIBICHUS;

UCTIOJIb30BaTh MPHU PELICHUH YYE€OHBIX 3a/1a4 COBPEMEHHBIE WH(OPMALIMOHHbBIE TEXHOIOTUU IS
MOUCKA, CTPYKTYPUPOBAHHS, MHTEPIpPETAlMd W MPEICTaBICHUs y4eOHOW W HAyYHO-TIOMYJSpHOU
UHPOPMAIIUH, TIOTYYCHHOW W3 Pa3IMYHBIX MCTOYHUKOB, KPUTHYECKH AHAIM3HPOBATH ITOIYYAEMYIO
UH(OpMaIHIO;

OOBSCHATh TPHUHIUIBI JCWCTBUS MAIlWH, MPHUOOPOB M TEXHUYECKUX YCTPOWCTB, Pa3IN4aTh
yCI0BHUS UX O€30MaCHOT0 MCIIOIb30BaHMs B TOBCEJHEBHOM KU3HU;

MPUBOJUTH PUMEPHI BKJIa/1a POCCUNCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BbsSCHEHHE MPOLIECCOB OKPYKAIOIET0 MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHMS MO (PU3MKE B MOBCEAHEBHOW XU3HU IJIsi 0OeCIIeUeHHs
0e30macHOCTH TMpH OOpaIleHuH C MPUOOpaMU U TEXHUYECKUMH YCTPOHCTBAMH, JJISI COXPaHEHHS
3JI0POBBS M COOJIIOIEHUSI HOPM SKOJIOTHYECKOro MOBEACHUS B OKPYXKAIOIIeH cpejie;

paboraTe B TpyNIe C BBHIMOJHEHHEM DPA3JIMYHBIX COLHAIBHBIX POJIEH, TUIAHUPOBATh paboTy
TPYNIBI, PAllMOHAIIBHO PaclpeAensTh 00sI3aHHOCTH M TUIAHUPOBATh JEATEILHOCTh B HECTAHAAPTHBIX
CUTYallUsIX, aJeKBaTHO OIEHWBATh BKJIAJ KaKJIOrO0 M3 YYAaCTHUKOB TPYNIBI B pEIICHHE
paccMaTpuBaeMoil MPoOIIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 kaacc
OOKYMEHT NOANMUCAH SMIEKTPOHHOW noanncbo
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N HanvenoBann | KosamuectBo yacoB JJIeKTPOHHBbIE
" | epa3mesoB u (uudposbie)
n/ Bcer Kontpoabnsl | IIpakTnueckn
n TeM o ¢ paGoThI ¢ paGoThI o0pa3oBaTtejibHbIE
NporpaMmblI pecypchl
Paznen 1. PUBUKA U METOJbI HAYYHOI'O ITO3HAHUA
Pusnia bubmuoreka [JOK
1.1 METOMD! 2 0 0 https://m.edsoo.ru/7f41bf7
Hay4HOI'0 2
MO3HAHUS
Hroro mo pasneny 2
Pasznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 Kunematuka 5 0 0 https://m.edsoo.ru/7f41bf7
2
Bbub6nunoreka [JOK
2.2 JluHamuka 7 0 1 https://m.edsoo.ru/7f41bf7
2
3aKOHBI bubmuoreka [JOK
2.3 COXpaHEHUS B 6 1 0 https://m.edsoo.ru/7f41bf7
MEXaHHUKe 2
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOANHAMUKA
Octosb! bubmuoreka [JOK
3.1 MOHeKyMpHO: 9 0 0 https://m.edsoo.ru/7f41bf7
KHHETHYECKOU 5
TEOpHUn -
OCHOBBI bubmuoreka [JOK
3.2 TEPMOTUHAMUK 10 1 1 https://m.edsoo.ru/7f41bf7
u 2
ArperatHble
COCTOSIHUSI bubmuoreka [JOK
3.3 BEIIIECTBA. 5 0 0 https://m.edsoo.ru/7f41bf7
®a3oBbIC 2
nepexobl
Uroro mo pazneny 24
Paznen 4. 9JIEKTPOANHAMUKA
DIIEKTPOCTATUK bubmiorexa LIOK
4.1 . 10 0 0 https://m.edsoo.ru/7f41bf7
AOKYMEHT NOAVCAH 3EKTPOHHOW NOANUCHIO 2
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ITocTostHHBIM
AJIEKTPUICCKUT bubmuoreka [IOK
4.2 Tok. Toku B 12 1 1 https://m.edsoo.ru/7f41bf7
Pa3IMYHBIX 2
cpenax
Wroro mo pazneny 22
PesepBHOE Bpems 2
0o
1ee KOJIUY€eCTBO 68 3 3
YacoB Mo NMporpamme
11 kaace
N HauMeHoBANMe KouunvecTBO 4acoB JJIeKTPOHHbIE
(uudposbie)
n/ | pa3ienaoB U TeM Bcer | Koutpoububr | IlpakTuyecku
o0pa3oBaTesIbHbIE
1| nporpamMmbl 0 e padoThbl e padoThbl
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
MaruauTHoOe moJe. bu6mmoreka [JOK
1.1 DJIeKTPOMAarHuTH 11 1 3 https://m.edsoo.ru/7f41c9
ast THAYKIUS /c
Wroro mo pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
MexaHn4eckue u bu6nuoreka [JOK
2.1 JJIEKTPOMArHUTH 9 0 1 https://m.edsoo.ru/7f41c9
bIe KoJIeOaHus 7c
MexaHn4ecKue 1 Bbubnuoreka [JOK
2.2 3JIEKTPOMArHUTH 5 1 0 https://m.edsoo.ru/7f41c9
bI€ BOJHBI 7c
bu6mmoreka [JOK
2.3 Ontrka 10 1 3 https://m.edsoo.ru/7f41c9
ic
Hroro mo pazneny 24
Paszen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
O
. C:OB:]II oif bubnmoreka [JOK
eI ATBHON
3.1 B 4 0 0 https://m.edsoo.ru/7f41c9
TEOPUH 7c
OTHOCHUTETBHOCTHU —
Utoro no pazneny 4
Pa3ne.]-l 4. KBAHT B;AﬂV;IJM(;DLIE\?\?‘ll:K‘ﬁJ AAEKTRPOHHOA- FNOAMACKID

H
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DJIEMEHTBI bubmuoreka [JOK
4.1 KBaHTOBOM 6 0 0 https://m.edsoo.ru/7f41c9
OIITHKH 7c
bubnuoreka IJOK
4.2 Crpoenue aroma 4 0 0 https://m.edsoo.ru/7f41c9
7c
bubnuoreka [JOK
4.3 ATOMHOE PO 5 1 0 https://m.edsoo.ru/7f41c9
ic
Hroro no pazneny 15

Pazngen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

DJIEeMEHTBI bubmuoreka [JOK
5.1 aACTPOHOMUU H 7 0 0 https://m.edsoo.ru/7f41c9
acTpoU3uKH 7c
Wroro no pazneny 7

Paznen 6. OBOBIIAIOIIEE IOBTOPEHHUE

O6o0maroee bubnmoreka [JOK
61 S 4 0 0 https://m.eds00.ru/7f41c9
MTOBTOpPEHHE
ic
Hroro no pasaeny 4
IToBTOpEHME 3

O01ree KOJINYECTBO
4acoB MO MporpamMmme

68 4 7

[OKYMEHT MOAMWUCAH 3JTEKTPOHHON NOANMCHIO
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