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CopepxaTtesibHbII pa3aet

OCHOBHOM OBPA3OBATEJBHON IMPOI'PAMMDBI
CPEJTHEI'O OBIIIET'O OBPA3OBAHUS

MyHunmnaisHOro 00111e00pa30BaTEIHLHOTO YUPEKICHUS

«Jlecoropckas cpeaHsisi IIKOIa»

PABOYASA ITPOT'PAMMA YYEBHOI'O ITIPEAMETA

OU3UKA



HNOACHUTEJIBHASA 3AIIUCKA

Pabouas mporpamMMa ydeOHoro mpenmera «®Dusmkay 00€CleYrMBaCT JOCTHIKCHHE
TUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHMS IPOTPaMMBbI CpelHero oomiero oOpa3oBaHus u pa3paboTaHa
Ha ocHoBe TpeboBanuii DPI'OC Kk pe3ynpraTaM OCBOCHHS IPOTPAMMBI CPEAHETO OOIIEero
o0pa3oBaHMs, YTBEPKISHHOTO MpuKa3oM MuHHCcTepcTBa npocBemeHus PO ot 17 mas 2012 r. Ne
413 “O06 yrBepkaeHuu (henepaybHOr0 rocyIapCTBEHHOIO0 00pa30BaTEIbHOTO CTaHIapTa CPEIHETO
obmiero ob6pazoBanus”. Ilpu 3TOM conepskaHue U MIIaHUPYEMbIE PE3yJIbTaThl padoyeil mporpamMmbl
yueOHOoro mpenmera «®dusmka» He HIKE COOTBETCTBYIOIIMX COACPKAHMUS U IJIAHUPYEMbIX
pe3ynbraTtoB (enepaabHOM 00pa3oBaTENbHOM MPOrpaMMbl OCHOBHOIO OOIIEro oOpa3oBaHMs,
yTBEpkKACHHON mpukazoM MunuctepctBa mnpocBeuieHuss PO or 18 mas 2023 r. Ne 371 “O6
yTBepkaeHUU (heaepaabHOoi 00pa30BaTENbHON MPOrpaMMbl CPEeIHEro 00IIero 00pa3oBaHus’ .

Pabouas mporpamma yueOHoro npeamera «®Pusuka» chopMUpOBaHA € ydyeToMm paboueii
MIPOrpaMMbl BOCITUTaHHUSI.

Peanusyercss 3a cueT 4acoB, NPEAYCMOTPEHHBIX Y4YEOHBIM ILIAHOM OCHOBHOTO OOIIETO
obpaszoBanus B o0beme 136 gacoB: B 10 kimacce — 68 gaco (2 yaca B Heneno), B 11 kimacce — 68
qacoB (2 yaca B HEJIEIIIO).

COJAEP/KAHUE OBYYEHUA

10 KJIACC
Pa3nes 1. ®u3nka U MeTOABI HAYYHOI'O NIO3HAHUS

O®usuka — Hayka o mpupone. HaydHble MeTonbl NO3HAaHUS OKpyKaromero mupa. Poib
AKCIIEPUMEHTA U TEOPHUH B MPOIIECCE TTO3HAHUSI TPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MonenpoBanue (Qu3nM4eckux SBICHUM M mporeccoB. Hayunble runote3pl. Pusnyeckue
3aKOHBI ¥ TEOpUU. ['paHHIIbl MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpMHIMIT COOTBETCTBUS.

Ponp u mecro ¢u3uku B (POpMHpPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHpa, B
MIPAKTUYECKOU JEATEIbHOCTH JIFOIEH.

Jlemoncmpayuu

AHanorosble U HU(PPOBbIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUHKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBuxkeHHe. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHKEHHs. CUCTEMA OTCUETA.
Tpaexropus.

[lepemenienue, cKOpocTh (CpedHsisi CKOPOCTb, MIHOBEHHAas CKOPOCTb) M YCKOpEHHE
MaTepUaIbHOW TOYKH, MX TNPOEKIHH HA OCH CUCTEMBI KOOpAMHAT. CII0KEHHME NEpEMEIICHUN U
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MpPsIMOJMHEHHOE JBWXeHue. [paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH U NIEPEMELICHUS MaTEPUAIBHON TOUYKU OT BPEMEHH.

CBobOoaHoe mazieHne. Y cKopeHrne CBOOOTHOTO TaIeHHS.



KpuBonuneiinoe aBmxeHue. [IBMKeHHE MaTepUaIbHON TOUKU 10 OKPYXHOCTHU C IIOCTOSIHHON
0 MOJYJII0 CKOPOCTBIO. YTIIOBasi CKOPOCTh, TUHEWHAsT CKOPOCTh. [leproa u wactora oOparieHus.
[leHTpOCTpEMHUTEIIBEHOE YCKOPEHHUE.

TexHuueckue ycTpoWcTBa M IMPAKTUYECKOE NMPUMEHEHHE: CIIMIOMETD, JBUKEHUE CHApsI/IOB,
LIETIHbIE U pEeMEHHBIE NIEPEIAYN.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UIUTFOCTPALIMS KUHEMATUYECKUX XapAKTEPUCTUK JIBHKECHHUSL.

[IpeobpazoBaHue ABUKCHHM C UCTIOIB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[TaneHue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmronenue nBuxeHus Tena, OpOmEeHHOro MO YII0M K TOPU30HTY U TOPU30HTAIBHO.

N3mepenune yckopeHHst CBOOOIHOTO MaACHUSI.

Hamnpanenue ckopocTy npu JBUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHne HepaBHOMEPHOTO IBMKEHUS C 1IEJIbIO ONPEEICHUSI MTHOBEHHOU CKOPOCTH.

HccnegoBanue COOTHOLIECHUSI MEXKIY IMYTSAMHU, IPOWUIEHHBIMU TEJIOM 3a MOCIIEI0BATEIbHBIC
paBHbIE IPOMEKYTKHA BPEMEHHU IPU PABHOYCKOPEHHOM JIBUKEHUU C HAYAJIIbHOW CKOPOCTBIO, PAaBHOM
HYJIIO.

N3yuenne nBuKeHUs MAPUKaA B BI3KOU KUIKOCTH.

N3yuenune nBukeHus tena, OpOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuaiun otnocurensHocTH ['anmunes. [lepseiii 3akoH HproTtona. MHepuuanbHble CHUCTEMBI
OTCUéTa.

Macca Ttenma. Cuna. llpuHnmn cynepnosunuu cwil. Btopoil 3akoH Herorona s
MarepualbHON TOUKHU. TpeTuii 3akoH HproTOHA 171 MarepraibHbIX TOYEK.

3akoHn BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buasl Tpenust (1mokosi, ckonbxeHusi, kauenus). Cumna tpenus. Cyxoe tpenue. Cuna
TPEHUs CKOJBXKEHHUS W cuia TpeHus mnokosi. Kosddunuent tpenus. Cuiia CONMPOTUBICHUS TPH
JBUKEHUH TeJa B )KMJIKOCTH WJIU Tas3e.

[ToctynatensHoe U BpamareabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tena.

MOMEHT CUJIbI OTHOCUTENBHO OCU BpaiieHus. [lnedo cuibl. YcnoBus paBHOBECUS TBEPAOTO
Tena.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TMOJIIUIHUKA, JIBUKECHHUE
HWCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHME Macc B3aUMOJICHCTBYIOIIUX TEl.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

Crnoxenue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JeopMaIiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U aJCHUH.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIBKCHHUSI.

VYcnoBus paBHOBecHs TBEPIOTO Tesia. Buabsl paBHOBECHS.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3yuenue nBmxeHus: Opycka Mo HaKJIOHHOH MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHMKAIOUIMX B IPY)KMHE U PE3UMHOBOM
oOpasiie, OT X aedopmaruu.

HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO TeJla, UMEIOILErO OCh BPaLCHUS.

Tema 3. 3akonvl coxpanenus ¢ Mexanuke

Hmnynbc MaTepuasibHOM TOUYKM (Tena), CUCTEMbl MaTepHalbHBIX TOYeK. Mmmynbc cuiel u
U3MEHEHNE UMITYyJIbca Tejla. 3aKOH COXPaHEHUs UMITyJbca. PeakTuBHOE ABM)KEHUE.

Pabota cuibl. MOIITHOCTH CHJIBIL.

Kunernueckasi sHeprus MarepuaibHOW ToukH. Teopema 00 HM3MEHEHUH KHHETHUYECKOU
SHEPIrUHu.

[TorennuaneHast 3Heprusi. IloTeHuuanbHas sHEprus ynpyro aeGOpMUPOBAHHOM MPY)KHUHBL.
[TorennuanbHas SHEprus Teya BOIU3U MOBEPXHOCTH 3eMJIH.

[loreHnuaneHble W HENMOTEHUHUAIbHbIE CHUJbl. CBs3b pabOThl HENOTEHIHMAJIbHBIX CHI C
U3MEHEHUEM MEXAHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUYECKOM dHEPIUu.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHudeckue ycTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: BOJOMET, KONEp, NPYKUHHBIA
MIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBHKEHUE.

Ilepexosa nmoTeHIMATLHON SHEPTUU B KUHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3yuenne aOCONIOTHO HEYNPYroro yjaapa C IOMOLIbIO JIBYX OJWHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOThI CHIIBI C U3MEHEHHEM MEXaHWYECKOW 3HEPTUu Tejaa Ha IpUMepe
PacTsLKEHUS PE3UHOBOTO KIyTa.

Pa3nea 3. Mosekyasipuast puznka 1 TepMOAUHAMUKA

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUYUECKOU Meopul

OCHOBHbBIE TOJIOXKEHUS MOJEKYIIPHO-KMHETUYECKOM TEOpUH M HUX OINBITHOE OOOCHOBaHME.
BbpoynoBckoe nemxenue. Auddysus. Xapakrep IBUKEHUS U B3aMMOJAEHCTBHS YacTHIl BELECTBA.
Mogenu cTpoeHHs Ta30B, KUAKOCTEH U TBEPIBIX TeJ U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
9TUX MoJeneil. Macca u pasmeps! mosiekyi. Konnuaectso Bemectsa. [loctositHHas ABoraapo.

Tennosoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens wuaeanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KHHETUUYECKOH Teopuun
UJealbHOTO Tra3a. AGCOIIOTHAS TeMIepaTypa Kak Mepa CpeHel KHHETHUYECKOH SHEPIHH TEIIOBOTO
nByokeHMs vactul rasa. [llkama Ttemmepatyp KenbBuna. ['a30Bble 3aKOHBI. YpaBHEHHE
MenneneeBa—Knanelipona. 3akon [lanproHa. M3omponeccsl B HI€albHOM Ta3e C IOCTOSHHBIM
KOJIMYECTBOM BellecTBa. [ 'paduueckoe MpeacTaBlIeHHE M30IPOIECCOB: HM30TEpPMa, H30X0pa,
n3obapa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE PUMEHEHHUE: TEPMOMETD, OapoMeTp.

Jlemoncmpayuu

OmnbIThl, J10Ka3bIBAIOIIME TUCKPETHOE CTPOEHUE BellecTBa, (GoTorpaguu  MOJEKys
OpraHNYeCKUX COCTUHECHUH.



OmnbiThl 0 AU Y3UH KUAKOCTEH U Ta30B.

Mopaenb OpOyHOBCKOTO JIBUKEHHUSL.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOACHCTBUA.

Mopeinb, HIUTFOCTPUPYIOLLAsl TPUPOY JAaBJICHUS ra3a Ha CTEHKHU Cocya.

OnbITHL, WUTFOCTPUPYIOLIUE YPABHEHHE COCTOSIHUS UCATBHOI0 I'a3a, U30MPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

Omnpenenenne Macchl BO3yXa B KJIACCHOW KOMHATEe Ha OCHOBE M3MEpPEHUN 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEMH.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMETPaMU COCTOSIHUS pa3peKEHHOT'0 Tasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHamuueckass cucreMa. BHYTpeHHsII SHEprus TEPMOJMHAMUYECKOW CHCTEMBI H
criocobbl €€ m3meHeHus. KommuecTBO TemyioTel U pabota. BHYTpeHHSsI SHEprusi 0AHOATOMHOTO
uJeanbHOro rasa. Buasl Temonepenauu: TEMIONPOBOJHOCTb, KOHBEKIMS, U3JIy4eHHUE. Y IeJIbHas
TEII0EMKOCTh BellecTBa. Koan4yecTBo TEmIOTHI pHU TEIUIoNepeaaye.

[Tonstue 06 aguabatHom mpouecce. [lepBblil 3akoH TepmoauHamMuKku. [IpuMenenue nepBoro
3aKOHa TEPMOJAMHAMUKH K n3omporeccam. [ padudeckas nHTEprpeTanus paboTs rasa.

Bropoii 3akon TepmoaunamMuku. HeoOpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TennoBele Mamuubl. [IpuHIMNOBL felicTBUs TeIOBbIX MawuH. [IpeoOpa3oBanust sHepruu B
TeruIoBBIX MammHax. Koaddunuent nonesnoro neiicrBus termoBoit Mammabl. Lukn KapHo u ero
KO3 (HUILIMEHT MOJIE3HOT0 AEHCTBUSA. DKOJIOTHYECKUE TPOOIEMbI TEIIIOIHEPTETHKH.

TexHnyeckue ycTpoiicTBa U MPAKTHUECKOE NPUMEHEHHE: JBUTATEIb BHYTPEHHETO CrOpaHMs,
OBITOBOM XOJOJMIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEeHHEN SHEPTUH Tella IPU COBEPILIEHUHU padOThl: BHUIET IPOOKU U3 OYTHUIKU
MoJ JEHCTBHEM CXKaTOro BO3JyXa, HarpeBaHue d3dupa B JaTyHHOH TpyOKe HyTEM TpeHus
(BUICOIEMOHCTpAITHS ).

N3menenne BHyTpeHHEH 2HEPruu (TEMIEpaTyphl) TeNa MpHU TEIIonepeaaye.

OmnbIT 0 agnabaTHOMY PACHIMPEHUIO BO31yXa (OIBIT C BO3/YIIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATelNsi BHYTPEHHETO CTOpaHus, PEaKTUBHOTO JIBUTATEIs.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeujecmea. DPazosvie nepexool

[TapooGpa3oBanue u koHAeHcanws. Vcmapenne u kuneHue. AOCONIOTHAS M OTHOCHTEIIbHAS
BIIQXXHOCTh BO31yXxa. HacheimeHHbld map. YaenpHas TeIioTa MmapooOpa3oBaHMs. 3aBHCHMOCTH
TEMIIEPATypPbl KUTIEHUS OT AAaBJICHUS.

Teépnoe Teno. Kpucramimdeckue nu amopdHble Tena. AHM30TPONHS CBOMCTB KPHUCTAILIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuanbl. llnaBnenwe w kpuctamamzauus. Y aelbHas
TeruioTta miasneHus. Cyonumanus.

YpaBHeHHE TEIIOBOroO OaaHca.

TexHuuyeckue yCcTpONHCTBA U IPaKTUUYECKOE IIPUMEHEHHE: TUTPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH MTOJIYYEHUSI COBPEMEHHBIX MaTEPUAIIOB, B TOM YHCJIE HAHOMAaTEPHAJIOB, U
HaHOTEXHOJIOTHH.

Jlemoncmpayuu



CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue npu noHM>KEHHOM JIaBJICHUM.

Crioco6bl U3MEPEHHS BIAKHOCTH.

Habmoienue HarpeBaHus U IJIaBICHUS KPUCTAILTHYECKOTO BEUIECTBA.

JleMOHCTpalus KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue OTHOCUTEIHHON BIAKHOCTH BO3/1yXa.

Pazjen 4. DaekrpoauHaMunka

Tema 1. Inexkmpocmamuka

OnexTpuszanus Tell. DIEeKTpUUecKuil 3apsia. [IBa Buja snekrpuyeckux 3apsos. IIpoBoaHukwy,
JTUBJIEKTPUKU U MOJTYIPOBOAHUKU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsia.

BiaumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHbli aIeKTpUUECKHil 3apsia. DIEKTpUIecKoe
nosie. Hampsk€HHOCTh 3eKTpUyYecKoro mnous. [IpuHOun cymeprno3uuuu 3JIEKTPUUECKUX MOJICH.
Jluauy HanpsHKEHHOCTH SJIEKTPUUECKOTO TOJIS.

PaGora cun snexkrpocratuueckoro nois. [Torenuuan. Pasnocts norennuanos. [IpoBoguuku u
JOUDJIEKTPUKHU B DJIEKTPOCTATUYECKOM Touie. J(uaaeKTpuueckas mpoOHUIIaeMOCTb.

OnektpoémkocTh. KonumeHcarop. IJEKTPOEMKOCTh IJIOCKOTO KOHJIEHCATOpA. DHEPrus
3apsKEHHOI0 KOHAEHCATOpa.

TexHuueckue yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AJIEKTPOCTATUYECKAs 3alllNTa, 3a3eMJICHHE DJIEKTPONPUOOPOB, KOHAEHCATOP, KOMUPOBAIBHBIN
amnmnapart, CTpyWHBII PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHIUIT ACUCTBUS JIEKTPOMETPA.

B3anMopeiicTBre Ha’IeKTPU30BAHHBIX TEll.

DNEeKTPUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYeCKas 3allluTa.

JIMBIEeKTPUKHU B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTD 2JIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCATOpa OT IUIOLIAJU IUIACTHH, PACCTOSIHUS
MEXIy HUMH U TU3JIEKTPUUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue 37eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 3nekmpuueckuii mok. Toku ¢ paznuuneix cpedax

DNEeKTpUYECKU TOK. YCJIOBMSI CYHIECTBOBAHMS AJIEKTPUYECKOTO TOKa. VICTOUHMKHM TOKa.
Cuna toka. [TocTosSIHHBIN TOK.

Hanpsixenue. 3akon Oma aiig y4acTka Henu.

DNEKTPUUECKOE CONPOTHUBIIEHUE. Y IENBHOE CONPOTHBIIEHUE BemecTBa. [locnenoBarensHoe,
NapajuIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOAHHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIena. MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

DNEeKTpOABMKYIAasl CUJIa U BHYTPEHHEE CONPOTHUBIIEHWE MCTOYHMKA TOKa. 3akoH Oma s
MTOJTHOU (3aMKHYTOM) AJIeKTprIecKoi nenu. KopoTkoe 3aMpikaHue.

DneKTpOHHAs MPOBOAMMOCTh TBEPIBIX METAJIOB. 3aBUCUMOCTh COITPOTUBIICHHS METAJIOB OT
temneparypbl. CBEpXIPOBOAUMOCTb.



DnexTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonmynpoBonuuku. CoOCTBEHHass W TOpPHUMECHass MPOBOAMMOCTh  MOJYIPOBOJHUKOB.
CgoiicTBa p—n-nepexona. IlomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTpUYeCKU TOK B PAcTBOPAX M paCIIaBaX AJIEKTPOJIUTOB. IEKTPOJIUTUYECKAs
qucconuanus. JIeKTpoIIn3.

OnekTpuyecknii TOK B razax. CamMoCTOATENbHBIA U HECAMOCTOSTENbHBIN pa3psia. MomaHus.
[Ina3zma.

TexHuueckue ycTpocTBa M IPAKTUYECKOE MPUMEHEHHUE: aMIepMETp, BOJIBTMETpP, peocTar,
HMCTOYHUKMA TOKa, JJIGKTpOHArpeBaTelibHble MPUOOPBI, AJIEKTPOOCBETUTEIBHBIE  MPUOOPHI,
TEPMOMETP  COTMPOTHBIICHUS,  BaKyYyMHBI  JUOJ, TEPMUCTOPBI U  (POTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTNO/I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh COINPOTHUBJICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOLIAJH
MONIEPEYHOI0 CEYEHUSI U MaTepHuana.

CwMmeniaHHOe COeTMHEHUE IPOBOJHUKOB.

[IpssMoe wu3MepeHHe dIeKTpoABMKyIEH cuiabl. KopoTkoe 3aMblkaHHE TIajJbBaHMYECKOTO
3JIEeMEHTA U OLIEHKA BHYTPEHHETO COIPOTHBIICHHUS.

3aBUCHMOCTbH COMPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3IyXa.

OHOCTOPOHHSSI TPOBOJAUMOCTD AUOJIA.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne 2meKTpoABHMKYIIEH CHUITbl UICTOYHUKA TOKA U €r0 BHYTPEHHETO COTIPOTHUBIICHUS.

Hab6mronenue snexrpomnusa.

MexnpeameTHble CBSI3U

Nzyuenne kypca ¢usuku 06a3zoBoro ypoBHs B 10 Kiacce OCYHIIECTBISIETCS C  y4ETOM
COJIEP>KaTENbHBIX MEXIIPEAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMHH, Teorpaduu
U TEXHOJIOTHH.

Mesicnpeomemusie nomsmus, CBA3aHHBIE C HM3YyYEHHEM METOJOB HAyYHOTO ITO3HAHUS:
SBJICHWE, HAYYHBIH (akT, rumore3a, (u3MUecKas BETUYMHA, 3aKOH, TEOpHs, HaOI0/IeHuE,
AKCTIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHre CUCTEMbl YpaBHEHUW, TuHEWHHas (QyHKIus, mapaboma, rumepOona,
X TpadUKd M CBOMCTBA, TPUTOHOMETpPUYECKHE (YHKIIUHU: CUHYC, KOCUHYC, TAHT€HC, KOTaHTEHC,
OCHOBHO€ TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl W HX TMPOCKIMM Ha OCH KOOP/IHMHAT,
CJIO’KE€HUE BEKTOPOB.

buonocus: Mexannueckoe IBUKEHHE B KUBOUW mpupone, auddysus, ocMoc, TeriooOMeH
KUBBIX OPraHU3MOB (BUABI TEIUIONEpPEAaud, TEIUIOBOE PABHOBECHUE), DJIEKTPUUYECKUE SIBIICHUS B
YKABOU MPUPOIE.

Xumus: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHUE AaTOMOB U MOJIEKYJ, MOJIb BEIIECTBa,
MOJISIpDHAsI Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJl, )KUJAKOCTEH U ra30B, dJEKTPUUYECKHE CBOMCTBA
METAJUIOB, AIEKTPOJIUTHYECKAS] TUCCOLMALINSL, TalbBAaHUKA.

l'eocpagpus: BIaxXxHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.



Texnonoeus: ipeoOpa3oBaHNe JIBUKEHUN C HCIIOJIB30BAaHHEM MEXaHM3MOB, YU&T TPEHHUS B
TEXHUKE, TOAIIMIHUKN, HCIONb30BAaHUE 3aKOHA COXpPAHEHMsI HMIIyJbCca B TEXHUKE (pakera,
BOJIOMET U JIPYyTU€), IBUTATENIb BHYTPEHHETO CrOPaHus, HapoBas TypOrHa, OBITOBON XOJIOAMIBHHK,
KOHIULIMOHED, TEXHOJIOTUH ITOJIyYEHUSI COBPEMEHHBIX MAaTEPHUAJIOB, B TOM 4MCJI€ HAHOMATEPHAJIOB,
U HAHOTEXHOJOIMH, OHJIEKTPOCTaTHYECKas 3allluTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpOB, KCEPOKC,
CTpYHHBIH IpPHUHTEP, 3JIEKTPOHArpeBaTENbHbIE MPHOOPBI, IEKTPOOCBETUTENbHBIE HPUOOPHI,
rajlbBaHUKa.

11 KJIACC
Paznen 4. DiekTpoamHaMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3aumoaeicTBre MOCTOSIHHBIX MarHUTOB. MarHuTtHoe nozie. Bekrop
MarHuTHOM MHAYKUMH. [[puHImn cynepno3unuyuy MarHuTHBIX 1osiei. JIMHuM MarHuTHOM MHIYKIUU.
Kaprtuna nuHuit MarHUTHOM MHAYKLIMH MOJIS1 TOCTOSSHHBIX MAarHUTOB.

MarnuTHoe mojie IMpPOBOJHMKA C TOKOM. KapTuHa NMHHMNA HMHIYKUMM MAarHUTHOTO IOJISI
JUIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO ITPOBOJIHMKA, KATYIIKU ¢ TOKOM. OTBIT
Opcrena. BzanmoaelictBre MPOBOJHUKOB C TOKOM.

Cunia AMriepa, €€ MOIyJIb M HalpaBJICHUE.

Cuna Jlopenia, e€ MOaysb U HarpaBjieHue. [[BrkeHne 3apsyKeHHOM YacTHIIBI B OJJHOPOAHOM
MarHuTHOM noJie. Pabota cumel JlopeHiia.

SBneHue SNEKTpOMarHUTHOM MHAYKUMH. IloTOK BeKkTOpa MarHMTHOM HMHIYKLUU.
DNEeKTpOoABMKYIIAS CUJIa UHAYKIMU. 3aKOH 3JIEKTPOMarHuTHONW MHAyKuuu Dapanes.

BuxpeBoe »snekTpuueckoe MmoJie. ODJIEKTPOABMKYIAs CHJIa HHAYKIMM B MPOBOJHUKE,
JBUKYILIEMCS IOCTYNATENbHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuio JleHna.

NHnykTUBHOCTD. SIBICHNE CAMOMHAYKIIMH. DJIEKTPOABIKYIIIAs CHIa CAMOUHIYKIIUH.

DHeprusi MAarHUTHOTO TOJISt KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpONCTBA W MPAKTHYECKOE MPUMEHEHHE: TOCTOSHHbIE MAarHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILI, UHIYKIIUOHHAS M1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIJIOHEHHUE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM TTOJIEM.

JIvHUY MHIYKITUY MAarHUTHOTO TIOJISI.

B3anMopeicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrmepa.

[erictBue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHON UHAYKITUH.

IIpaBuio JleHna.

3aBUCHMOCTDh JJIEKTPOJABMIKYIIEH CHUJIBI MHIYKUHUHU OT CKOPOCTH W3MEHEHUS MarHUTHOTO
MOTOKA.

SIBrieHNE CaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3yueHne MarHuTHOTO NOJI KaTYIIKH C TOKOM.



UccnepoBanue neCTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.
UccnepoBanue siBIeHUs 371€KTPOMArHUTHONW MHIYKIUU.
Paznen 5. KoJsieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHbsle KojaeoOanus

Konebarenbnass cucrema. CBoOoaHble MexaHWuyeckue KoseOaHusi. [apMoHuYeckue
konebanus. Ilepuon, wacrora, ammiauryga u Qaza konebanuil. I[IpyXUHHBIH MasSTHUK.
MatemaTuyeckuii MasgTHUK. YpaBHEHHE TapMOHUYecKuX Kosiebanuil. IIpeBpaienue 3Hepruu npu
TapMOHHYECKHUX KOJICOaHUSX.

Konebarenpupiit  koHTYp. CBOOOTHBIC JJIEKTPOMArHUTHBIC KOJICOAHHSI B HUIACATHHOM
KojeOaTeIbHOM  KOHType. AHAIOTUS MEXKIy MEXaHUYeCKUMH U DJIEKTPOMArHUTHBIMU
konebanusamu. @opmyna Tomcona. 3akoH COXpaHEHHUS PHEPrUM B HJICATHHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBiaenne o 3aTyxaromMX KoyieOaHHSIX. BBIHYXJIEHHbIE MEXaHHUYECKHUE KoyieOaHUs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemennbiii Tok. CHHYCOMAANBHBIM MEPEeMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYHOE U ACUCTBYIOLIEE 3HAUEHUE CHIIbI TOKA U HAPSKEHUSI.

Tpancdopmarop. IlpousBoacTBo, mepenada u MOTPEOJICHHE HIIEKTPHUYECKOW HSHEPIHU.
DKOJIOTHYECKUE PHUCKM TPU TMPOU3BOJACTBE IJeKTpodHepruu. KynpTypa wucnosnb3oBaHus
AJIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HHU.

TexHu4eckue ycTpoucTBa M NMPAKTUYECKOE IPUMEHEHHUE: MIEKTPUYECKUN 3BOHOK, T€HEPATOP
MEPEMEHHOT0 TOKa, JIMHUU JJIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTeNnbHON cucTeMbl (MPY)KMHHBIA HIIM MaTeMaTUYeCKUi
MAasiITHUK).

HaGmronenue 3aryxaronux KojgeOaHuid.

HccnenoBanue cBONCTB BBIHYXK/IEHHBIX KOJeOaHUM.

Ha6mronenue pezonanca.

CB0OOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.

OcmuinorpaMMbl  (3aBUCHMOCTH  CUJIBI  TOKa W HANpSOHKEHUS OT  BpPEMEHHW) IS
ANEKTPOMATrHUTHBIX KOJICOAHHH.

Pe3onanc mpu mnociieqoBaTeNbHOM COEIWHEHUM PE3UCTOpPa, KaTYIIKHM WHAYKTUBHOCTH U
KOHJIEHCATOopA.

Monenb TUHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

HccnenoBanue 3aBUCMMOCTH TEPHOJA MAIBIX KOJieOaHWM Tpy3a HA HUTHU OT JJTMHBI HUTH H
Macchl Ipysa.

HccnepoBanue nepeMeHHOr0 TOKa B LIETIH U3 MOCIIE0BATEIbHO COEIMHEHHBIX KOHAEHCATOPA,
KaTYLIKA U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60JIHbL

Mexanuueckue BOJIHBI, yciaoBuUsl pacnpoctpaHeHus. [lepuoa. CkopocTh pacnpocTpaHeHus U
JuTHA BOJHBL [lomepednbie U mpoaoibHbIe BOJTHBI. HTepepeHus u qudpakius MeXaHHIeCKUX
BOJIH.

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.



DNEeKTPOMarHUTHbBIE BOJIHBI. YCIOBHUSI HU3TYyYEHUs] JJIEKTPOMAarHUTHBIX BOJH. B3auMmHas
opueHTtanus BektopoB E, B, V B anektpoMarautHoil BonHe. CBONCTBA 31€KTPOMArHUTHBIX BOJIH:
OTpaXEeHHE,  MpeIOMJICHHWEe,  moyiapu3anus,  audpaknus,  uHTepdepermus.  CkopocTh
3JIEKTPOMATrHUTHBIX BOJIH.

lkana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHNe AIeKTPOMarHuTHRIX BOJIH B TEXHUKE U OBITY.

[IpuHUUMIBI paguoCBA3U U TeNeBUACHUS. Pagronokanus.

DIEKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CPEIbL.

TexHuueckue yCTpOMCTBA W MPAKTHUUECKOE IPUMEHEHHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
YIbTPa3BYKOBasi TUArHOCTHKAa B TEXHHKE W MEIMIIMHE, pajap, pPaJldONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meys.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpOCTpaHEHHUE MOMEPEYHBIX U MPOJIOJIBHBIX BOJH.

Konebmromnieecs Teno Kak HCTOUYHUK 3BYyKa.

Habmoienue orpakeHus U NpeIoMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenue untepdepeHny u AuPpakiniy MEXaHU4eCKUX BOJH.

3BYKOBOI pe30HAHC.

HaGroieHne CBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMIUTUTYAON U 9aCTOTON KOJICOaHMA.

HccnegoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpPaXCHHE, MPEIOMIICHUE, TOJISIpU3aIus,
mrdpakius, nHTepHEpeHITHsL.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsMonnHeiiHOe pacnpoCTpaHEHUE CBETa B OJAHOPOJHOM cpee.
JIyd cBera. ToYEYHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne wH300pakeHUN B IUIOCKOM
3epkae.

[Ipenominenue cBera. 3aKOHBI IPEIOMIICHUST CBETa. AOCOMIOTHBIN MOKa3aTeah MPEeTOMICHHS.
[TonHoe BHyTpeHHEe oTpaxeHue. IIpenenpHbIi yroil MOJIHOro BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro ceera. L{ser.

Cobwuparornue 1 paccenBaroniye JUH3bI. ToHkas muH3a. DOKycHOE pacCTOsIHUE U ONTHYECKas
cwia TOHKOW nuH3bL. llocTpoeHue u300paxeHHil B COOMpPAIOIIMX U PACCEUBAIONIUX JIMH3AX.
dopmyiia TOHKOH JUH3BL. Y BEIMUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUYECKOM ONTHUKHU.

BonnoBas ontuka. MaTepdepennus cBeta. KorepeHTHbIE HCTOYHUKHU. Y CIOBUS HAOTIOCHUS
MaKCUMyMOB U MUHHUMYMOB B HMHTEP(EPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakaus ceeta. udpakironHas pemérka. Y clioBue HaOIIOACHHS TJIaBHBIX MaKCHMYMOB
MIPHU NAJICHUH MOHOXPOMAaTHYECKOTO CBETA Ha TU(DPAKITHOHHYIO PEIIETKY.

[Monsipuzanus ceera.

TexHuyeckue yCcTpOWCTBA W TMpaKTHYECKOE MPHMEHEHHEe: O4YKH, Jiyma, QoToammapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TE€JIECKOI, BOJIOKOHHASI ONTHKA, AU(PpaKIMOHHAS peméTKa,
MOJISIPOUI.

Jlemoncmpayuu

[IpsmonnHeliHOE pacnpoCTpaHEHHE, OTPAKEHUE U MpesoMjieHHe cBera. OnTuyeckue
MIPUOOPHI.

[TonHoe BHyTpeHHEe oTpakeHre. Moiellb CBETOBO/IA.
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HccnenoBanue cBOMCTB N300payKEeHHIA B JIMH3AX.

Monenu MUKpOCKOIa, TEIECKOIIA.

HaGmonenue naTepdepeHm cBera.

Hab6monenue qudpakuum cBera.

Habmonenue aucnepcun cBera.

[Tonyyenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[Tonydenue cekTpa ¢ HOMOIIbIO TU(PPAKIUOHHON PEUIETKY.

Habnronenne nmonsipu3aiyy cBeTa.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue nokasaresns npeaoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB N300paXKeHUM B TMH3AX.

Habmronenue aucnepcun cBera.
Pa3znen 6. OcHOBBI cienAJIbLHOM TEOPUH OTHOCUTEIbHOCTH

['panuubl IPUMEHUMOCTH KJIaCCHUYECKOW MexaHukd. llocTynaTel cnenuanbHOM TEopUH
OTHOCUTEJILHOCTH: WHBAPUAHTHOCTH MOJYJS CKOPOCTM CBE€Ta B  BaKyyMe, [PUHLHII
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCHTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKPALEHUE JUIUHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTUILIBI.

CBs13b Macchl C 3HEPTUEN U UMITYJIbCOM PEJISATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.
Paszpnen 7. KBanToBas pusuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®otonbl. @opmyna [lnaHka cBs3u 3Hepruu (GOTOHA C €ro 4acTOTOM. DHEPrus U UMITYJIbC
¢doroHa.

OtkpeiTe u uccnenoBanue poroddpdexra. Onpitel A. I'. CroneroBa. 3akonsl poTorddexTa.
VYpasuenue DitnmreitHa s hotodddekra. «KpacHas rpanuina» gororddexra.

Hasnenue ceera. Oneitse [1. H. JIeGenena.

XnMuyeckoe IEHCTBHE CBETA.

TexHnueckue ycTpolCTBa U NpaKTHUYECKOe NpUMEHEHue: (oTosnaemMeHT, (HOTOJATUUK,
COJIHEYHas Oatapes, CBETOAUOI.

Jlemoncmpayuu

®oTo3deKT Ha YCTaHOBKE € IIUHKOBOM IIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro Gporodpdekra.

CBeToauOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopma mo paccesuuto o -yactuil. I[lmanerapHas
mojenb aroma. [Tocrynmatsl bopa. M3nydenue u morsomieHue (OTOHOB IMpH MEpexojie aToMa ¢
OJIHOT'O YPOBHS SHEPruu Ha Apyroi. Buasl cnekTpoB. CrieKTp ypOBHEN SHEPTUU aTOMa BOJIOPOAA.

BonnoBele cBolicTBa yactull. Bosnsl e bpoiinsa. KopryckynsipHO-BOJIHOBOM Tyau3M.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyUEHHE.

TexHuueckue yCTpPOMCTBA M IPAKTHUYECKOE IIPUMEHEHHUE: CIIEKTPAJIBHBIA  aHAIIN3
(cmexkTpockom), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pezepdopna.
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Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habnronenue nuHeyaThIX CIEKTPOB U3ITyUYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

Hab6mronenue nuHeHyaToro criekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTpOeHUs sapa. OTKpbITUE PAIMOAKTUBHOCTH.
OmnbiTel Pezepdopna mo onpeneneHuIo COCTaBa pajHOaKTHBHOrO u3inydeHusi. CBoiicTBa anbda-,
Oera-, raMMa-u3IydeHus. BiusiHue paJioaKTUBHOCTH HA SKUBBIE OPraHU3MBI.

OTtkpeiTHE TPOTOHA W HeWTpoHa. Hyknmonnas monens sapa IelizenOepra—lBaneHko. 3apsi
anpa. MaccoBoe uucino sapa. M3oromnst.

Anbda-pacnaa. DJEKTPOHHBIM U TMO3UTPOHHBIM Oera-pacman. ['amma-uznydenue. 3akoH
PaAMOAKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

Anepuble peakuuu. Jlenenre u CUHTE3 sAEp.

SAnepupiii  peaktop. TepmosimepHbii cuHTe3. I[IpoOnemMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKHU. DKOJIOTMYECKUE aCTIEKThI SAEPHON SHEPTreTHKU.

OnemeHTapHble YacTUllbl. OTKpPBITHE TO3UTPOHA.

MeToabl HaOIIOICHHS U PETUCTPAIIUH SJIEMEHTAPHBIX YacTHII.

®yHnaMeHTaIbHBIC B3aUMOACHCTBHUS. EAMHCTBO (DM3NYECKOI KapTHHBI MHpA.

TexHuueckue yCTpONCTBA M NPAKTUYECKOE IPUMEHEHUE: 03UMETp, Kamepa BuibcoHa,
SJICPHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomuol

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTHI ACTPOHOMMH M ACTPOPU3UKHU

Oransl pa3BUTUs acTpoHOMUU. [IpuKitaqHOEe 1 MUPOBO33pEHUECKOE 3HAUEHHE aCTPOHOMMUH.

Bun 3Bé3qH0r0 HebGa. Co3Be3us, spKue 3BE31bl, IUTAHETHI, X BUIUMOE JBHKEHHE.

Conneunas cucrema.

Connue. ConHeunast akTUBHOCTb. Mcrounuk 3neprun ConHua u 3B€37. 3BE3/1bI, UX OCHOBHBIE
XapaKTepUCTUKU. JluarpaMma «CHEKTpalbHBIM KJIacC — CBETUMOCTb». 3BE3Abl IJIaBHOU
IIOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca —  CBETUMOCTb» Ui 3BE3N  TJIaBHOM
IIOCJIEI0BATENbHOCTH. BHyTpeHHee cTpoeHue 3BE€34. (COBpEMEHHBIE IPEACTABICHUS O
MPOUCXO0XKACHUU 1 3BOJIOIMU CoJIHIIA U 3BE3/T. DTarbl )KU3HU 3BE3].

Muieunsiii [1yte — Hama [Nanaktuka. [lonoxenne m npuxenune Connua B ['amaktuke. Turnbl
rajakTuk. PaguoranakTuky v kBazapsl. YEpHbIE IBIPHI B siIpax rajlakTHK.

Bcenennas. Pacmmupenue Bcenennoil. 3axkon XaO6ma. Pasz6eranme ramaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usinyyeHue.

MacutabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménusie npo0i1eMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus
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Habmtoienust HeBOOPYKEHHBIM TTIa30M C UCTIOJIB30BAHUEM KOMIBIOTEPHBIX MPUITOKCHHUMA IS
OTIpe/ICTICHUs] TIOJOXKEHUSI HEOSCHBIX OOBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IHS
CeBepHOro nojaymapus u ipkue 3BE3/IbI.

Hab6monenus B reneckon Jlynsl, raner, Maeunoro [lyru.

Oo6o0maronee NnoBTOpeHne

Ponb du3ukm 1 acTpOHOMUHN B SKOHOMHYECKOM, TEXHOJIOTHYECKOM, COIMATLHON U ATHYSCKOMN
cdepax IesTeNbHOCTH 4eJIOBeKa, poJib U MECTO (PU3UKU U aCTPOHOMHUHU B COBPEMEHHOW Hay4HOI
KapTHUHE MHUpa, poyib (u3nYeckod Teopud B (POPMHUPOBAHUM TPEACTABICHUH O (U3HYECKOH
KapTUHE MHUpPa, MECTO (PM3MUECKOH KapTUHBI MHpa B OOIIEM pSIy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEJICTABICHUN O IIPUPOJE.

MexnpeameTHble CBSI3U

N3yuyenne kypca ¢usuku 0azoBoro ypoBHA B 11 Kilacce ocymiecTBIsieTCsl € Y4€TOM
COJIEP>KATENIbHBIX MEXIIPEJAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTHKU, OMOJIOTHUH, XUMHH, Teorpaduu
Y TEXHOJIOTHH.

Mesicnpeomemnvle nowsimusi, CBS3aHHBIE C HM3yYEHHEM METOJIOB HAYYHOTO [IO3HAHUS:
SBJICHWE, HAYYHbI (akT, rumnore3a, (u3MuUecKas BeJIMYMHA, 3aKOH, Teopus, HaOIIOJeHHE,
SKCIIEPUMEHT, MOJCIIMPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CUCTEMBbl YPaBHEHHUM, TPUTOHOMETPUYECKHE (DYHKIMU: CHHYC,
KOCHHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI U HX
MPOSKIIMA HAa OCU KOOPJHMHAT, CJIOXCHHE BEKTOPOB, MPOU3BOIHBIC AIIEMEHTAPHBIX (YHKIIHIA,
MPU3HAKU TI0JI00US TPEYTOIbHUKOB, OIPEIEICHNE TUIOIIAIU TUIOCKUX GUTyp U 00BbEMa Te.

buonocus: snexTpuyeckue sBIEHUS B JKUBOU MpHpOJe, KojeOaTenbHbIE IBUKCHUS B KUBOM
MPUPOJIE, ONITUUECKUE SIBJICHUS B dKUBOM MIPUPOE, NIEHCTBHE paarallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOGHME aTOMOB M MOJIEKYJ, KpHUCTAJNIMYECKas CTPYKTypa TBEPABIX Tell,
MEXaHU3MbI 00pa30BaHUs KPUCTATUTMUYECKOW PEIIETKU, CTIEKTPATbHBIN aHaIIN3.

l'eoepagus: MarHUTHBIE TONMIOCAa 3€MJIM, 3QJIEKW MArHUTHBIX PyA, (OTOCHEMKA 3EMHOMU
MMOBEPXHOCTHU, MIPEICKAZAHHE 3EMIICTPSICCHUH.

Texnonocus: TMHUKA DJCKTpOIIEpEady, TEHEPAaTOp IMEPEMEHHOT0 TOKa, SJIEKTPOIBUTATEIND,
WHAYKIIMOHHAS Te4Yb, pajap, paguonpuéMHHUK, TeNeBH30p, aHTeHHa, TenedoH, CBU-neus,
MPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COIHEYHasI OaTapes.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA TTPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OGPA3OBAHMUSA

OcBoenune yueObHoro mpeamera «Pu3nka» Ha ypoOBHE cpefaHero oomero oOpazoBaHus (06a30BBIA
ypOBeHB) JOJI’KHO o0ecrieunTs JOCTMIXKCHUC CIICAYIOIIHUX JIMYHOCTHBIX, MCTAPEAMCTHBIX H
MPEIMETHBIX 00Pa30BaTEIBHBIX PE3YIIBTATOR.

JIMYHOCTHBIE PE3YJIBTATBI
JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUs yueOHOro mnpeamera «®DPHU3MKa» OJKHBI OTpaXaTb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaloIIUXCs PYKOBOJACTBOBATHCS C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEH JIMYHOCTH, CUCTEMOMN IIEHHOCTHBIX OPHEHTAIlMi{, TO3UTUBHBIX BHYTPEHHHUX YOESKICHUH,
COOTBETCTBYIOLINX TPAJULMOHHBIM LIEHHOCTSIM POCCUICKOr0 OOIECTBA, PACIIMPEHHUE )KU3ZHEHHOTIO
OIIBITa U ONBITA JCATEIBHOCTH B MPOLIECCE PEaTU3alii OCHOBHBIX HAIpPaBICHUI BOCIIHUTATEIBHON

JESATEIIBHOCTH, B TOM YHUCJIE B YaCTH:
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1) rpaxaaHcKoro BOCHUTAHMS:

Cc(OPMHPOBAHHOCTh  TPAKIAHCKOM  TMO3MLIUH  OOydaroumierocs Kak  aKTHBHOTO U
OTBETCTBEHHOI'0 YJI€HA POCCUNCKOr0 OOIIECTBA;

MPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEYECKMX TYMAHUCTUYECKUX U JIEMOKPATHUYECKUX
LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIE€ATEIbHOCTh B MHTEpPEcax TIPa)KIaHCKOro OOIlecTBa,
y4acTBOBAaTh B CAMOYIpPaBIEHUHU B 00pa30BaTeIbHON OpraHU3allii;

YMEHHE B3aUMOJICHCTBOBATH C COIUATBHBIMU MHCTUTYTAMH B COOTBETCTBHH C UX ()YHKITUSIMU
Y Ha3HAYCHUECM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUMCKON TPa)TaHCKON UICHTUYHOCTH, MaTPHOTU3MA;

LIEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CUMBOJIaM, JOCTUKECHHUSIM POCCUICKUX YUEHBIX
B 00nacT (pU3MKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS,

CTIIOCOOHOCTh OLIGHUBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHHs, OPUEHTHPYSCH Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESITEIBHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJ1a B IOCTPOEHUE YCTOMUMBOTO OYyAYIIETO;

4) 3cTeTHYeCKOTr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKJIIOYAs ICTETUKY HAay4HOTO TBOPUYECTBA, MPHUCYIIETO
¢busnueckoil Hayke;

5) Tpya10BOr0 BOCIIMTAHUSI:

WHTEpPEC K pa3Iu4HbIM cdepaM mpodeccrnoHaNbHOM 1eATeTbHOCTH, B TOM YHCIIE CBS3aHHBIM C
¢u3uKOW M TEXHUKOW, YMEHHME COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccuun u
pealin30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpa30BaHWIO B 001acTH (PU3UKU Ha
MPOTSKEHUH BCEW JKU3HU,

6) 9KOJIOrHYECKOr0 BOCIIUTAHMUSI:

c(OPMUPOBAHHOCTh  JKOJIOTHYECKOW KYJNBTYphl, OCO3HAaHHE TJO00AIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHHUE U OCYILECTBICHHUE AEHCTBUM B OKPY)KAIOIIEH CpEJle Ha OCHOBE 3HAHUSA LieJeil
YCTOWYHBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciivpeHue OmbITa JAeATEeIbHOCTH 3KOJOTHYECKON HANpaBIEHHOCTH HAa OCHOBE MMEIOIINXCS
3HaHUU 1o (pu3HKe;

7) HIEeHHOCTH HAYYHOT'0 MO3HAHUSI:

c(OPMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
¢du3nveckoil HayKku;

OCO3HaHME IIEHHOCTH HAY4YHOH JeATelIbHOCTH, FOTOBHOCTH B IpOLECCe M3YyYeHUS (PHU3UKU
OCYIIIECTBISATH MPOEKTHYIO M UCCIIEIOBATENLCKYIO MESTENIbHOCTh HHINBUIYATBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe efiCTBUS
ba3oBble Jlornueckue AeicCTBHSA:
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CaMOCTOSITENILHO (OPMYITUPOBATh U aKTyallM3MpPOBaTh MPoOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEIEATh LEIH IESITeIIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUU UX JTOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBIICHUSX;

paspabarbIBaTh IJIaH PELICHUS MPoOJIeMbl ¢ YUETOM aHaIN3a UMEIOUINXCS MaTepUaIbHBIX U
HeMaTepuaIbHBIX PECypPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OLICHMBATh COOTBETCTBUE PE3yJIbTAaTOB IIEJISM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBATh H BBHINOJIHATH pabOTy B YCIOBHSX pPEabHOTO, BHUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3zoBble uccienoBareibckue 1eiCTBUS:

BIIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHSATUSAMHU U METOAaMU (PU3HUECKON HAYKU;

BIIa/IETh HAaBbIKAMHU Yy4eOHO-HCCIIEOBATEILCKON M MPOEKTHOW IEeSATeNbHOCTH B 00JIACTH
(bU3MUKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY IOMCKY METOJIOB pEIICHUs 3aaad
(bU3MYECKOTO CoZiepKaHus, IPUMEHEHHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BJIQJIETh BMJAMHU JESATEIbHOCTH 110 IIOJYyYEHUIO HOBOIO 3HAHUS, €ro HHTEepIpeTaluH,
peoOpa3oBaHUIO M MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CHUTYalHUsAX, B TOM YHCJIE MPH CO3TaHUHU
Y4eOHBIX TIPOSKTOB B 00JIACTH (DUBHKH;

BBISIBIIATh IPUYUHHO-CIICJICTBEHHBIC CBS3M M aKTyaJIU3UPOBATh 3aa4y, BBIJIBUTATh TUIIOTE3Y
e€ pelleHus, HaXOAUTh apTyMEHTHI JJIsl JOKa3aTeJIbCTBAa CBOMX YTBEPKICHUH, 3a1aBaTh MapaMeTphl
Y KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJI€ PEIICHHUS 3a/lauyd pe3yJbTaThl, KPUTHUYECKH OLIEHUBAThH
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJ]aud B 0Opa30BaTEIbHON NESATEIBHOCTH, B TOM
YHUCJIE PU U3yYeHUU (HU3UKU;

JaBaTh OIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETb NIEPEHOCUTH 3HAHUS MO (PU3MKE B IPAKTUUECKYIO 00I1aCTh HKUZHEACSITEIbHOCTH;

yMEeTb UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE UJIEU, TPEJIaraTh OPUTMHAIbHBIE TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHHUS.

Padora ¢ undopmanmeii:

BIIQJICTh HABBIKAMHU TOJYYCHHS HH(POpMAIHMH (PU3NYECKOTO CONIEpKaHUS W3 HCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEJIbBHO OCYIIECTBIISATh IOUCK, aHaju3, CHUCTeMaTU3aluio U
WHTEPIpETAIIO HHPOPMAITUK Pa3TUIHBIX BUJOB B (POPM MPEACTABICHUS;

OLIEHHUBATh JJOCTOBEPHOCTHh MH(OPMAIIHH;

UCIOJIb30BaTh CPeICcTBa MH(POPMAIIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJOTHI B peIIeHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPraHM3AIMOHHBIX 3aJad C CcOOMoaeHreM TpeOoBaHUit
OPrOHOMUKH, TEXHUKU O€30MacCHOCTH, TUTHEHBI, PEeCcypcocOepeKeHHs, MPAaBOBBIX M ATHUYECKHUX
HOPM, HOPM HH(POPMAITMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COACPIKAHMS B PA3NIMUYHBIX opMaTax ¢ yu€TOM HA3HAYCHUS
uHpopMallMd W 1eJeBOMl ayAuTOpUM, BbIOMpas ONTUMaNbHYIO (GOpMYy TMpEACTaBICHUS U
BU3YaIH3aI1H.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:
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OCYIIECTBIISTH OOIICHHE HA YpOoKaX (DU3UKHU M BO BHEYPOUHOU IEATEIHHOCTH;

pacmo3HaBaTh MPEANMOCHUTKA KOH(MIMKTHBIX CUTYAI U CMATYATh KOH(QIUKTHL;

pa3BEPHYTO U JJIOTUYHO U3JIaraTh CBOIO TOUKY 3pEHUs C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MIOHUMATh U UCIOJIH30BaTh MPEUMYIECTBA KOMaHAHON U UHIMBUYaJIbHOU PabOTHI;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX JEHCTBUH C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA;

MPUHUMATD 1I€JId COBMECTHOM JeSATeIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JCHCTBUS
0 €€ JOCTMXKEHUIO: COCTABJIATh IUIAH JEUCTBUM, pacupeneisiTb poiaud ¢ Y4ETOM MHEHHU
YYaCTHHUKOB, O0CYKJIaTh Pe3yIbTaThl COBMECTHON PaOOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAZa M KaXJIOTO yYaCTHHKA KOMaHIbI B OOIIUI pe3yibTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBbIE MPOEKTHI, OLEHWBATh HJEU C MO3ULUU HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBISTh MO3UTUBHOE CTPATErHUECKOE MOBEACHHUE B PA3IMYHBIX CUTYAIUSIX, MPOSBIAThH
TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.
PeryisiTuBHbIE YHHBepcaJbHbIE yUeOHbIe 1eiicTBUS
Camoopranuzanmusi:

CaMOCTOSITEJIbHO OCYILECTBISATh ITO3HABATEIIbHYIO JEATEIBHOCTh B 00JAaCTH (U3UKH U
aCTPOHOMMH, BBISIBJISITH TPOOJIEMBI, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIHO COCTaBJIATh IUIAH DPEHICHHS PAcYETHBIX M KAueCTBEHHBIX 3ajad, IUIaH
BBITIOTHEHUSI  MPAKTUYECKOW paboThl C y4€TOM HMEIOIIUXCS PecypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANIOYTEHN;

JlaBaTh OLEHKY HOBBIM CHUTYAIIHIM;

paciupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATH MTPHOOPETEHHBIN OTIBIT;

CHO0CcOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO SPYAUIMHU B 00JacTU (PU3UKHU, [TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIBTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAILHBIH HHTEJLIEKT:

JaBaTh OIICHKY HOBBIM CHTYyallMsiIM, BHOCHTH KOPPEKTHUBHI B JAESITEIHHOCTb, OIEHUBATh
COOTBETCTBHE PE3YJILTATOB IIEIISIM;

BJIaJIETh HABBIKAMH TIO3HABATEIFHOW peQIIEKCHU KaK OCO3HAHUSI COBEPIIAEMBIX NEHCTBHU U
MBICTHTEIBHBIX TPOIIECCOB, X PE3YIHTaTOB U OCHOBAHUH;

WCTIOJIH30BATh MPUEMBI peIICKCHH JITISl OIICHKH CUTYAIINH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIEHUBATh PUCKH W CBOCBPEMEHHO MPUHUMATh PEIICHHS 110 MX CHIDKCHUIO,

MIPUHUMATh MOTHBBI U QpTYMEHTHI IPYTHX MIPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

MIPUHUMATD Ce0sl, MOHMUMAas CBOM HEJOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U QpTYMEHTHI IPYTHX MIPHU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce nOoCTHKEHUS TUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPaMMBI MO (DHU3HUKE IS
YPOBHSI CpefHero oO0miero oOpa3oBaHUs y OOYYaIOIIUXCS COBEPIIECHCTBYETCS 3MOIMOHATBHBIN
MHTEJJIEKT, Mpernoaraiomui chopMUpOBaHHOCTD:
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CaMOCO3HAHUS, BKJIIOYAIOIIET0 CHOCOOHOCTh MOHHMMAaTh CBOE 3MOIIMOHAIBHOE COCTOSIHHUE,
BUJICTh HANPABJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHALHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETyJINPOBAHHUs, BKJIIOYAIOIIEI0 CAMOKOHTPOJIb, YMEHUE IIPUHUMATh OTBETCTBEHHOCTH
3a CBO€ MOBEJEHUE, CIIOCOOHOCTh aanTHPOBAThCS K 3MOIMOHAIBHBIM MU3MEHEHHSIM U MPOSBIIATH
rUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMM, BKIIOYAIOIIEH CTPEMIICHHE K JIOCTHKEHHUIO ILEIH M YyCIexXy,
ONTUMU3M, NHULIMATUBHOCTh, YMEHUE JACHCTBOBATH UCXO/IS U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOMIEH CHOCOOHOCTh TOHUMATh AMOLMOHAIBHOE COCTOSHHE JpPYTuX,
YUUTBIBATh €TO IPU OCYIIECTBICHUH OOIIEHNUS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COILIMAJIBHBIX HABBIKOB, BKIIOYAIOIIUX CHOCOOHOCTH BBICTPAaWBATh OTHOMICHUS C JPYTUMHU
JIOABMH, 3a00THTHCS, IPOSBIISITH HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K konny oOydyenus B 10 kiiacce mpeagMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHUH:

JI€MOHCTPUPOBATh Ha IpUMepax pojb M MecTo (U3MKM B (POPMHUPOBAHUM COBPEMEHHOMN
Hay4YHOU KapTHHBI MHpA, B Pa3BUTHUU COBPEMEHHOM TEXHHKM M TEXHOJOTHMH, B NPAKTUYECKOU
JIeATSIIHFHOCTH JIIOJICH;

YUUTBIBATh TPAHMIIBI PUMEHEHUSI U3YYCHHBIX (PU3MUECKUX MOJENeH: MaTepualibHas TOYKa,
MHEepLMaJbHas cUcTeMa OTCYETa, aOCOJIIOTHO TBEPIOE TENIO, MACaIbHBIM ra3, MOJAEINU CTPOCHUs
ra3oB, >KUIKOCTEH M TBEPABIX TeN, TOUECUHBIN 3JIEKTPUUECKUN 3aps] MpU pelieHUH (HU3NYecKHX
3a1ad4;

pacrio3HaBaTh (U3UYECKUE SBIEHUS (IIPOIECChl) U OOBACHATH MX HA OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KUHETUUECKOM TEOPUM CTPOCHMSI BEIIECTBA M DJIEKTPOJUHAMUKU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHHE, CBOOOIHOE NaICHNE Tell, JBUKEHNE
[0 OKPYKHOCTH, MHEpLUs, B3auMojieicTBue tei, nuddysus, OpoyHOBCKOE JBUKEHHUE, CTPOECHUE
KHUJAKOCTEH W TBEPABIX TeJ, U3MEHEHHEe 00bEMa Tela IpPHU HAarpeBaHUM (OXJIaKJIEHUH), TEIJIOBOE
paBHOBECHE, WCHIApEHHE, KOHACHCAIUA, IUIAaBICHUE, KPUCTAUIM3ALUs, KHUIIEHUE, BIAXHOCTb
BO3/lyXa, IOBBIIICHUE JABJIECHUS Ta3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYIE, CBS3b MEXIY
napaMeTpamMM COCTOSIHHA ra3a B M30MPOLECCAX, DIEKTPU3ALMS TEJl, B3AUMOJICHCTBUE 3apsIIOB;

OIMCHIBATh MEXAHHUECKOE JIBIXKEHUE, UCTIONB3Ys (pr3nueckre BEeITMUMHBL: KOOPAUHATA, MYTh,
IepeEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHIA, UMITYJIbC TeJld, KHUHETUYECKas JYHEPIHs,
MOTEHLIMAJbHAs HSHEpPrusi, MeXaHuyeckas paboTa, MEXaHHYEeCKas MOIIHOCTh; IPU OMHCAHUU
MPaBWJIBHO TPAKTOBATh (PU3MUECKHUI CMBICI MCITIOJIb3YyEMbIX BETMYHH, UX 0003HAYCHUS U €TUHULIBI,
HaXOJUTh (POPMYJIbI, CBSA3BIBAIOLINE TaHHYIO PU3NYECKYIO BEIMYMHY C IPYTUMU BEJINYUHAMM;

ONMCHIBATh W3YYECHHBIC TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBICHMS, HCIOJb3Ys
¢usnyeckre BEIWYMHBL: JaBJIEHUE Tra3a, TeMIepaTypa, CpeAHss KHHETHYeCKash DSHEeprus
XaOTUYECKOTO JIBUJKEHUS MOJIEKYJ, CPEIHEKBaJpaTHU4Has CKOPOCTb MOJIEKYN, KOJHUYECTBO
TEIUIOTHI, BHYTPEHHSS SHeprus, pabora rasa, Kod3()(UIMEHT MOJE3HOro AEHCTBHS TEIUIOBOIO
JBUTaTeNsl; IPU OMUCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKHUI CMBICT UCIIOIb3YEMbIX BEJIMYMH, UX
0003HAYCHMS U EAMHUIBI, HAXOIUTH (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHHY C
IPYTHMH BEJIMYHNHAM;

ONKMCHIBATh M3YYCHHBIC DJIEKTPUYECKHE CBOMCTBA BEUIECTBA W DJIEKTPUYECKHE SIBICHUS
(mporuecchl), MCNONB3ysl (PU3MUECKUE BEIMUYMHBL: JIEKTPUUYECKUH 3apsl, 3JIEKTpUUYECKOoe IOJIE,
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HANPsKEHHOCTH TOJISA, MOTSHIINAN, PA3HOCTh MOTEHIIMATIOB; IPHU OMKMCAHUU MPABUIHHO TPAKTOBAThH
(U3HYECKUN CMBICI MCIIOJIb3yEeMbIX BEJIMYMH, MX 0003HAYCHUS W €IMHUIIBI, YKa3bIBaTh (DOPMYIIBI,
CBSI3BIBAIOIIUE TAHHYIO (PU3HUYECKYIO BEIMYUHY C APYTUMHU BETUYUHAMU;

aHAJIM3UPOBaTh (PU3UYECKHE IMPOLECChl W SBJICHUS, HUCIOIb3Ys (PU3NUYECKHE 3aKOHBI U
MPUHIUIIBI: 3aKOH BcemupHoro Ttsarorenus, |, I u Il 3akonsr HproToHa, 3aKOH COXpaHEHHS
MEXaHUYECKON SHEepruM, 3aKOH COXpPaHEHHs] UMIYJIbCa, HMPUHLHUII CYNEpPIO3ULUU CUJ, TPUHIUI
paBHOMNPABUSA WHEPIHUAIBHBIX CHUCTEM OTCU&Ta, MOJEKYJISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHS
BEIIECTBA, ra30BbIC 3aKOHBI, CBSI3b CPEAHEN KHHETHYECKON PHEPTUHU TEIJIOBOTO JIBUKECHHUS MOJICKYJ
¢ a0COIOTHOM TeMnepaTypoil, EePBHIi 3aKOH TEPMOTUHAMUKH, 3aKOH COXPAHEHUS 3JIEKTPUIECKOTO
3apsina, 3akoH KynoHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKECHUE U YCIOBUSA (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHST, OCHOBHBIC MPHUHIIMIIBI JACUCTBUS MAIIMH, TPUOOPOB U TEXHUYECKHX YCTPOUCTB;
pa3nanyaTth yCIOBHS X O€30MAaCHOTO HCIOIb30BAaHUS B TIOBCETHEBHOM KU3HU;

BBITIONHATh OKCIEPUMEHTHl MO HCCIEAOBAHUI0 (U3MYECKUX SBICHUNW U TPOIECCOB C
MCIOJIb30BaHUEM MPAMBIX U KOCBEHHBIX M3MEPEHHH, TP 3TOM (HOpMYyIHUpOBaTh MpodieMy/3agaqy
U TUMOTE3y Y4eOHOro 3KCIepuMEHTa, COOMpaTh YCTAaHOBKY U3 IMPEATIOKEHHOTO O00OpYyIOBaHMS,
MIPOBOJIMTH ONBIT U (POPMYITUPOBATH BHIBO/IBI;

OCYIIECTBIISITH MPSMbIC M KOCBEHHBIC U3MEPCHHS (DM3MUSCKUX BEIUYHH, P 3TOM BBEIOUPAThH
ONITUMAJIBHBIA CIIOCOO M3MEPEHUs] M HCIIOJIb30BaTh M3BECTHBIE METOIBI OLEHKH ITOTPEIIHOCTEH
U3MEPEHMU;

UCCIIEIOBATh 3aBUCUMOCTU MEXIY (PU3NYECKHMMH BETUYMHAMU C HCIOIb30BAHHEM MPSMBIX
U3MEpEeHUil, TMpU OSTOM KOHCTPYUPOBATH YCTAaHOBKY, (PUKCHUpOBATH pe3yNnbTaThl MOJY4EHHOMN
3aBUCHUMOCTH (PpU3WYECKUX BEITUYHMH B BUJE TAONHIl U TpadUKOB, AeNaTh BHIBOABI IO pe3ylbTaTaM
UCCIIeTOBAHMS;

coOuoaTh npasmiia 0€30MacHOTo TPYAA MPH MPOBEACHUH MCCIISIOBAHAN B paMKax y4eOHOTO
OKCIIEPUMEHTa, y4eOHO-HCCIIEOBATENILCKONH W TPOEKTHOH JESTENhHOCTH C HCIIOJIb30BAaHHEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BaHMUS;

pemaTh pacyE€THBIC 3a/1a4M C SBHO 33aHHOW (U3NYECKOI MOJIENBIO, HCIIONB3YS (pr3muecKue
3aKOHBI M TPHUHIIMIIBI, HA OCHOBE aHajn3a YCJIOBHS 3a/ladydl BBIOMpATh (PU3NYECKYIO MOJEb,
BBICTIAITh  (DU3MYECKHE BEMUYMHBI U (DOpMynbl, HEOOXOAUMBIE UIsl €€ pelIeHHs, MPOBOJIUTH
pacuéThl U OLIEHUBATH PEATbHOCTh MOYYEHHOTO 3HAYCHUS (PU3NYECKON BETHUNHBI,

pelaTh KadyeCTBEHHBIE 3aJaud: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEUYUBYIO IEMOUYKY
PacCyXJIEHHI ¢ ONOPOM HA M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

WCTIOJIB30BATh MPH PEIICHUH y4eOHBIX 33a7ad COBpPEMEHHbIE MH(POPMAIMOHHBIE TEXHOIOTUU
IUIL  TIOMCKA, CTPYKTYPUPOBAHHS, HHTEPIPETAllMd W TPEICTaBICHHUs y4eOHOW H HAaydHO-
MOMYJISIPHON MH(pOPMAIUH, ITOTYICHHON U3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKU aHATM3UPOBATH
MOJIy4aeMyro HHPOPMAITHUIO;

MIPUBOJIUTH TPUMEPHI BKJIaJla POCCHMCKUX U 3apyOexHBIX YYEHBIX-(QH3UKOB B pa3BUTHE
HayKH, 00BSICHEHUE TIPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHUH;

HCIOJIb30BATh TEOPETHUECKUE 3HAHUA MO (PU3UKE B MOBCEJIHEBHOM KHU3HM Il 0OECTIEUeHHUs
0€30MacHOCTH TMPHU OOpalleHUH ¢ MPHOOpaMU U TEXHUYECKHUMH YCTPONCTBAMH, JUISI COXpPaHEHHS
3JI0pOBbS U COOIOICHUS HOPM DKOJIOTUYECKOTO MOBEJECHHUS B OKpPYKaIoIEel Cpee;

paboTaTh B IpyMINe C BHIMOJTHEHUEM DPA3IUYHBIX COIUAIBHBIX POJEH, INIaHUPOBAaTh PadoTy
TpyNNbl, palMOHAIBHO paclpedensiTh O00s3aHHOCTH U  IUIAHUPOBATh  JCSITENBHOCTH B
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HECTAHIAPTHBIX CUTYaIUsIX, aJCKBAaTHO OLICHUBATh BKJIAJ Ka)XJOTO M3 YYaCTHUKOB TPYIIIbI B
pelIeHre paccMaTpruBaeMOi MPOOIIEMBI.

K konmy oOyuenusi B 11 KJjacce mpeIMeTHBIC pe3yJbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH y 00 YUAIOIIMXCS YMCHH:

JEMOHCTPHPOBATh HAa TpUMEpax pojb M MecTo (U3MKH B (OPMHPOBAHUU COBPEMEHHOMU
HAyYHOH KapTHUHBI MHpA, B Pa3BUTHH COBPEMCHHON TEXHUKH W TEXHOJIOTUH, B MPAKTHYECKOU
JESTeTBbHOCTH JIFOJICH, IEJIOCTHOCTh U €UHCTBO (PH3UUECKON KapTUHBI MUPA;

YYUTHIBATh TPAHUIBl TMPUMECHEHUS H3YYCHHBIX (DU3MUYCCKMX  MOJEJICH: TOYCUHBIN
ANEKTPUUYECKUH 3apsl, Tyd CBETa, TOUCUHBI UCTOYHHUK CBETA, SiACpHAS MOJEIb aTOMa, HYKJIOHHAS
MOJIeTIb aTOMHOTO siJIpa MPHU PelIeHUH (PU3NICCKUX 33]1a4;

pacmnio3HaBaTh (U3MUYECKUE SIBICHUS (MPOLECCH) M OOBSCHATH HMX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKNA W KBaHTOBOH (H3UKHU: DIIEKTpUYECKas MPOBOAMMOCTb, TEIIOBOE, CBETOBOE,
XMUMHAYECKOE, MarHUTHOE JICHCTBUS TOKAa, B3aWMOJICHCTBHE MAarHHTOB, JJIEKTPOMAarHUTHAs
WHAYKIUS, JCHCTBUE MArHUTHOTO TIOJS Ha TPOBOJHMK C TOKOM W JBIDKYIIMHACS 3apsil,
AJIEKTPOMArHUTHBIE KOJICOAHUS W BOJIHBI, MPSIMOJIMHEHHOE PACIpPOCTPAHEHUE CBETA, OTPa)KCHHUE,
npejoMiieHue, uHTepdepeHus, TUdpakius W MOJNSpU3alMs CBETa, JWCIEPCUS CBETA,
doroanekrpudeckuii 3pdexr (hotodrddekr), cBeTOBOe NaBiIcHHE, BO3ZHUKHOBEHHE JMHEHYATOTO
CIIEKTpa aTOMa BOAOPO/Ia, €CTECTBEHHAS M HCKYCCTBEHHAS PATUOAKTHBHOCTS;

OIKCHIBATh HM3YyYCHHBIC CBONCTBA BemIeCTBAa (MJICKTPUUYCCKUE, MATHUTHBIC, ONTHYECKUE,
ANMEKTPUUYECKYIO MPOBOAMMOCTh PA3IUYHBIX CpPEI) M DJICKTPOMATHUTHBIC SIBICHUS (IIPOIIECCHI),
UCTIONB3ys (U3UYECKUE BEIMYUHBL: OJCKTPUYCCKUW 3apsj], CHJIA TOKa, JJIEKTPUYECKOE
HaNPSOHKCHUE, JIEKTPUYECKOE COMPOTHBIICHHE, PA3HOCTh MOTCHIMAJIOB, 3JCKTPOJBUXKYIIAs CHJIA,
paboTa TOKa, WHIYKIMS MarHUTHOTO TOJis, cwia Awmrmepa, cuia JlopeHa, MHIYKTUBHOCTh
KaTyIIK{, SHEPTUsl SJEKTPUYECKOrO W MArHUTHOTO TIIOJICH, MEpPHOJ M 4YacToTa KOJICOaHUH B
KoJIe0aTeIbHOM KOHTYpE, 3apsj M CHja TOKa B TPOIECCe TapMOHUYECKUX AJICKTPOMArHUTHBIX
KojeOaHuii, (OKYyCHOE pAcCCTOSHHWE W OINTHYECKas CHJIa JIMH3BI, TPH ONHCAHWH IPABUIBHO
TPAKTOBATh (PU3MUYECKUN CMBICI HCITOJIB3yEeMbIX BEIMYMH, X 0003HAUCHUS U CIUHUIIBI, YKA3hIBAThH
(b opMyITbI, CBS3BIBAIOIINE JaHHYIO (DU3HUYCCKYIO BEIUUYHHY C APYTUMH BETHUYHHAMU;

OIMCHIBATh U3YUCHHBIC KBAHTOBBIC SIBJICHUS M TPOIIECCHI, UCIIONIB3Ys (PU3NICCKHE BETHUUHBI:
CKOPOCTh DJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U YacTOTa CBETA, SHEPTUS M MMITYJIbC (OTOHA,
MEPUOJT TOJIypaciaga, HEPIrus CBSI3U aTOMHBIX sep, NMPHU OIMUCAHWU MPABHILHO TPAKTOBATH
(bU3NYECKUN CMBICI MCIIOJIb3YEMbIX BEJIHUWH, UX 0003HAUCHUS M CJAMHUIIBI, YKA3bIBaTh (HOPMYJIHI,
CBSI3BIBAIOIINE JTAHHYIO (DU3MUYCCKYIO BEIMYMHY C APYTMMH BEIHYMHAMM, BBIYHCIISATH 3HAUYCHHE
(hbU3UYIECKON BEITMYHHBI,

aQHAIM3UPOBATh (PU3UYECKHE TMPOIECChl W SBJICHHS, HWCIONB3YyS (PU3NICCKUE 3aKOHBI M
MPUHIMITEL: 3aK0H OMa, 3aKOHBI TTOCIIE0BATEIFHOTO M TapalIeIbHOTO COSAMHECHHSI TIPOBOTHUKOB,
3akoH Jxkoyns—JIeHna, 3aKOH DJIEKTPOMArHUTHOM WHAYKIUH, 3aKOH MPSIMOJMHEHHOTO
pacrpoCTpaHeHHsI CBETa, 3aKOHBI OTPAKCHUS CBETa, 3aKOHBI TPEIOMIICHUS CBETa, ypaBHCHHE
OuHmTeitHa 11 horodddekra, 3aKOH COXpPaHEHUS SHEPTHH, 3aKOH COXPAHEHUSI MMITYJIbCa, 3aKOH
COXPaHEHHUS IIEKTPUUYECKOTO 3aps/ia, 3aKOH COXpaHEHUsI MAaCCOBOTO YMcCIa, MOCTYIaThl bopa, 3akoH
palMOaKTUBHOTO pacmana, Mpd OSTOM pa3jindyarh CIOBECHYI (OPMYJTUPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOoe BBIpaXKEHUE M YCIOBHS (TPaHUIIBI, 00JaCTH) MPUMEHHUMOCTH;

OTIPENIENIATh HANPABICHHE BEKTOPAa HHIYKIIMA MarHUTHOTO TIOJISl TPOBOIHUKA C TOKOM, CHITBI
Awmmnepa u cuisl JlopeHna;
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CTPOUTH M OMHCHIBATh N300paKEHHE, CO3JaBaeMOE IJIOCKUM 3€pPKaJIOM, TOHKOM JIMH30H;

BBIMIOJIHATh SKCIEPUMEHTHI M0 HCCIECIOBAaHUI0 (U3NYECKUX SIBICHUH M TPOLIECCOB C
MCTOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHHIA: TIPU 3TOM (OPMYIHPOBATH MpodiieMy/3a1auy
U TUNOTe3y Y4eOHOro 3KCIepUMEHTa, cOOMpaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO 000pyIOBaHUS,
IIPOBOJIUTH OMBIT U (POPMYIUPOBATH BBIBOBI;

OCYILLECTBIIATh MPSIMbIE U KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEJIMUYUH, IPU ITOM BBIOHUPATh
ONTUMAJIbHBIA CIIOCOO M3MEPEHUs M HCIOJIb30BaTh M3BECTHBIE METObl OLEHKU IOIPEIIHOCTEH
U3MEPECHU;

UCCIIEIOBATh 3aBUCHUMOCTH (DU3MYECKHX BEJIWYHMH C UCIOJIB30BAHUEM MPSIMBIX M3MEPEHUU:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHUPOBATh PE3yJIbTaThl MOIYYEHHOW 3aBHCHUMOCTH
(bu3MUYeCcKUX BETUYMH B BUJE TaOIUI] U TPaUKOB, AETaTh BHIBOBI 10 Pe3yJIbTaTaM UCCIET0BaHMS;

co0uro1aTh rpasuiia 0€30MacHOro TpyAa IPU MPOBEAECHUH HCCIEIOBAHUI B paMKax yueOHOro
HKCHEPUMEHTa, Y4eOHO-HUCCIIEOBATEIbCKOM U HPOEKTHOM JESTENbHOCTH C MCIIOJIb30BaHUEM
U3MEPUTENBbHBIX YCTPOMCTB U 1JAOOPaTOPHOI0 000PYAOBaHUS;

pemaTb pacy€THbIE 3a/1a4M C SIBHO 33JaHHOM (U3UYECKOM MOJEINbI0, UCHOJb3Ys HU3NYECKHe
3aKOHbl M MPUHIMIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/Jaud BbIOUpaTh (PU3MUYECKYIO MOJIEINb,
BBIJICNATh (DU3MYECKHE BEIHMYMHBI W (OPMYJBI, HEOOXOIUMBIE asi €€ pelIeHUs, MPOBOAUTH
pacuéThl U OLIEHUBATh PEAIbHOCTD IOJIYYEHHOT'0 3HAaUEeHUS (PU3NUECKON BEIMUNHBI,

peniaTh KadyeCTBEHHBbIE 3aJayd: BBICTPAUBATH JIOTMYECKH HENPOTHBOPEUYMBYIO LEMOYKY
paccyXJIeHHi ¢ ONOpOr Ha 3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PH3UUECKUE SBIICHIS,

UCIOJIb30BATh MPH PEIHICHUU Yy4eOHBIX 3a]ady COBPEMEHHbIE MH(POPMALMOHHbBIE TEXHOJIOIHU
Ui TIOMCKa, CTPYKTYpUPOBAHMs, HMHTEpIpEeTallMd U MpeJCTaBlIeHUs Y4eOHOH M HaydHO-
NOMyJsApHON MH(OPMAIMK, MOTYYEeHHON M3 pa3IMYHBIX UCTOUHUKOB, KPUTHUECKU aHAJIU3UPOBATh
noJry4aeMyro MH(opMaIuio;

OOBSACHATh MPUHLUIBI ACHCTBUS MallNH, MPUOOPOB U TEXHUYECKUX YCTPOWCTB, pa3jinyarh
yCIIOBUS UX 0€30I1aCHOT0 UCIOIb30BaHUS B TIOBCETHEBHOM JKU3HU;

MPUBOJUTH TPUMEPHI BKJIaJa POCCUMCKMX U 3apyOexHBIX Y4YEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSICHEHNE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHII;

HCIOJIb30BATh TEOPETUUECKUE 3HAHUA MO (PU3UKE B MOBCEJIHEBHOM *KHU3HM I 0OecTiedeHus
0e30macHOCTH NpU OOpaIlleHuu ¢ MpUOOpaMM U TEXHUUYECKUMH YCTPOMCTBAMH, JUISI COXPAaHEHUS
3JI0POBbSI U COOJIIOJICHHUS HOPM KOJIOTHYECKOT0 TMIOBEICHUS B OKpYXKarolIeil cpene;

paboTaTh B IpyIIie C BBIMOJHEHHUEM DPa3IHYHBIX COLMAIBHBIX poJiel, INIaHUPOBaTh PaboTy
IpyNNbl, palMOHAIbHO paclpefensiTh O0sS3aHHOCTH U IUIAHUPOBAaTh  JEATEIbHOCTh B
HECTAaHJAPTHBIX CHUTyalWsAX, aJE€KBAaTHO OIEHMBATh BKJIAJ KaXJOr0 W3 YYaCTHHUKOB TPYIIIBI B
pelIeHre paccMaTpuBaeMOi POOIIEMBI.
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TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

Kosaun4vecTBo 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Paznea 1.OU3UKA U METO/JAbI HAYYHOI'O ITIO3HAHUA
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 bubmmoreia LIOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznea 2.MEXAHUKA
bubmuorexa [JOK
2.1 K 5
FHHeMATIE https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Auaniia https://m.edsoo.ru/7f41bf72
bu6 OK
2.3 3aKOHBI COXPAHEHHUS B MEXaHHUKE 6 1 1 hgpil;l/(;nT.GeI:jzci.ru 17§41b72
Hroro no pazneny 18
Paznea 3.MOJIEKYJ/IAPHAS ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuorexa [JOK
' TEOpHHU https://m.edsoo0.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBbI TEPMOAMHAMHKH 0 https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbl€ COCTOSIHHSI BEILIECTBA. 5 bubnuorexa [IOK
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https://m.edsoo.ru/7f41bf72

@da30BbIE IIEPEXOABI

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

Hroro no pazueny 24
Pa3znen 4.9JIEKTPOJIUHAMUKA
bu6mmoreka [IOK
4.1 6) 10 1
fieKIpoctatiia https://m.edso0.ru/7f41bf72
ITocTostHHBIN 2IEKTpUYECKUNA TOK. TOKHM B bubmumorexa [IOK
4.2 12 1
Pa3IMYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
11 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne n/mm Kontponbnesie IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcol
Paznea 1.2JIEKTPOANHAMHUKA
MaruauTtHoe nose. DJIeKTpOMarHuTHas bubnuoreka [IOK
1.1 11 1 3
WHTYKIHSI https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA 1 BOJIHBI
21 MexaHn4yecKkHe U 3JIEKTPOMArHUTHBIE 9 1 bubnnoreka [JOK
' KoneGaHus https://m.edsoo.ru/7f41c97c
2.2 MexaHuuecKne U 3JIEKTPOMarHUTHbIE 5 1 bub6nuorexa [IOK
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BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2. 1
3 Onrika 0 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazgen 3.0CHOBbBI CIEITUAJIBHOM TEOPMA OTHOCHUTEJIBHOCTH

31 OCHOBBI crIeIIUATIBHOM TEOPUH 4 bubnmoreka [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazueny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OITHUKHU 6 bubmorexa [IOK
' https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.2 C 4
ThoCHHE aToMa https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4. A
3 TOMHOE PO > https://m.edso0.ru/7f41c97c
Hroro no pazneny 15

Paznea S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 7 BH6H_HOTCKa LHOK
https://m.edsoo.ru/7f41c97c
HWroro no pazneny 7
Paznen §.OBOB1[IAIO[[[EE MOBTOPEHUE
6.1 Ob6o0611aro1iee MOBTOpeHNE 4 Eggiﬁ;;%iiﬁﬁn £41097c
Hroro no pazneny 4
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PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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