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COAEPKAHUE OBYUEHUSA
kiacc — 10
YPOBEHb - HA308bili
Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

@usnka — Hayka o mnpupone. HayuHble MeTONBI NMO3HAHUS OKPYKAOIIETO
Mupa. PoJib 3KcriepuMeHTa U TEOPUHU B MPOLIECCE TO3HAHUS IPUPOIBI. DKCIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyueckne 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponbe u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W HUQPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpelnHssE CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) HU
YCKOPEHHE MaTE€pUAIbHOW TOYKH, MX MPOEKIUA HAa OCH CUCTEMBI KOOpPJMHAT.
ClioxxeHue nepemMeneHuil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE ABWXEHUE. ['paduku
3aBUCUMOCTH KOOpDAMHAT, CKOPOCTH, YCKOpDEHUs, NYyTHU U MepeMelIeHUsS
MaTepHalIbHOW TOUYKH OT BPEMEHHU.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpusonuHeitHoe nBrmxeHue. J[BukeHrne MaTepuaibHOM TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM 0 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAs! CKOPOCTb.
[Tepuon u yactota obpamenus. LleHTpocTpeMuTeabHOE yCKOPEHHE.

TexHuyeckue yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHOUIOMETD,
JIB>)KEHUE CHAPSIOB, LICMIHbIC U PEMEHHBIE MEpEIayun.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBYDKCHUS.

[IpeoOpa3zoBaHre IBUKEHUI C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGniogenue aABMKeHUS Tena, OPOIIEHHOIO IMMOJA YIVIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHUS.

Hamnpapienue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3yueHre HEpaBHOMEPHOTO JABUMKEHUS C LEbIO ONpPEJIeIEHUs] MTHOBEHHOM
CKOPOCTH.



HccnenoBanne COOTHOLICHHS MEXAY NYTSIMH, MPOMJACHHBIMU TEJIOM 34
MOCJIEAOBATENbHBIE pPAaBHBIE IPOMEXKYTKA BpPEMEHM IPU PaBHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutTenbHOCTH  ['anmmned. IlepBwii  3akoH  HeroToHa.
HMHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpuniun cynepno3uiiuu cuil. Bropoit 3akon Hetotona ajist
MaTepuagbHOW TOUKU. Tpernil 3aKkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuna Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuma TpeHusl CKOJIbKEeHUS U cuiia TpeHus nokod. Kosddunuent tpenus.
Cuiia conpoTUBIIEHU MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuJlbl OTHOCUTENBHO oOcH BpamieHus. llnedo cumnbl. ¥YcnoBud
paBHOBeCUS TBEPAOTO TEIIA.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MOAIINITHUKH,
JBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue nHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuyenue nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pE3UHOBOM 00pa3Iie, OT ux aedopMarium.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3aKonbl COXpaHeHUus 6 MexanHuKe

NMnynbe MaTtepualibHOM TOYKU (Tena), CUCTEMbl MAaTepUATIbHBIX TOYEK.
NMnynbe cuiibl U1 MU3MEHEHUE HUMITyJibCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.



Kunerndeckass sHeprus MarepuanbHOW TOuku. Teopema 00 HW3MEHEHUU
KUHETUYECKOU SHEPTHUU.

[ToTeHunanbHas SHEPrUsl. [ToTeHunanbHas DHEPTHs YIpPYro
nehopMUpoBaHHOM NPy KUHBL. [ToTeHIIMaNbHAS SHEPT U Teia BOJIM3H MOBEPXHOCTH
3emun.

[loTeHUMaIbHBIE W HENOTEHUUAJIBHBIE  CHJIBL. CBsi3b  paboOTHI
HEMOTECHINAIBHBIX CHJI C ©3MEHEHUEM MEXAaHUYECKOW SJHEPTUH CUCTEMBI TEN. 3aKOH
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHHWE: BOAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexos NOTEHIIMATBLHON YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamoptwle pabomol

N3yyenue abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBI0 JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanuie cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIrUu
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Paszgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KUHETUYECKOW TEOPUH Y UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS H
B3aUMOJECUCTBUSA 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPIBIX TE U 00BSICHEHHE CBOMCTB BEIllECTBA HA OCHOBE ATUX Mojeliei. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHOoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.

Mopens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOPUH HACAIbHOTO raza. AOCONIOTHAash TeMIliepaTypa Kak Mepa
CpeOHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs dvactul rasza. lllkama
temrepatyp KenbBuHa. ['a30Bble 3akoHBI. Y paBHeHHe MeHaeneeBa—KianerpoHa.
3akoH [lanpToHa. M30mponeccsl B HACATbHOM Ta3e C MOCTOSIHHBIM KOJWYECTBOM
BemiecTBa. ['paduueckoe MpeACTaBICHUE M3OMPOIECCOB: H30TEPMa, H30X0pa,
nzo0apa.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwIThl, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BemecTBa, (ororpadun
MOJIEKYJI OPTaHUYECKUX COCIUHECHUM.

OmnwiThl 10 MU PY3UN KUAKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.



Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYyILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUSI.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HACAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, TaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. OcHogbt mepmoOUHAMUKU

TepmoauHamMuueckass cucrema. BHYTpeHHS JHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KomnuecTBo TemnoTsl U pabora. BuyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyYCHUE. Y IeNIbHAS TEIIOEMKOCTh BELIECTBA.
KonruecTBO TEIIOTH pH TEIIONEPENAYE.

[Tonsitue 006 ammabatHomM mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumeHeHnue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpatumMocTh IPO1IECCOB B IPUPOIE.

TeroBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHST  TEIUIOBBIX — MAIIMH.
[IpeoOpazoBanusi 3HEpPrUM B TEIUIOBbIX MamuHax. KosdduiuueHT mnosie3Horo
nerictBus TemioBod mamuHbl. [{ukn KapHo u ero kodpuumMeHT MOJIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEPruy Tela MPH COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TIOJ JCUCTBHUEM CXKATOTO BO3JyXa, HarpeBanue >pupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

M3MeHeHne BHYTpEHHEN SHEPIUuM (TEMIIepaTypbl) Tela IpH TEIUIoneperaye.

OnbIT N0 a1abaTHOMY PACHTUPEHUIO BO3AyXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mogenu napoBoil TypOWHBI, JBUTATEIIsi BHYTPEHHETO CTOpaHusl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenue yaeapHON TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoovt

[TapooOpa3zoBanue u kKoHJeHcarus. Vcrapenue u kuneHue. AOCOMIOTHAS U
OTHOCUTEIIbHAsA BJIAXXHOCTh BO31yxa. HacelmeHHbI map. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUSI OT JaBJICHHUS.



Teépnoe teno. Kpucramimueckue u amopdubie Tena. AHU30TPONUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lmaBienue u
KpUcTayuM3anus. Y aefibHas TerioTa miasieHus. Cyonumarusi.

YpaBHeHuUe TerI0Boro OagaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOJIYUYEHUSI COBPEMEHHBIX MAaTEpPUAJIOB, B
TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX NTAPOB.

Kunenve npyu NnOHM>KEHHOM JaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HabGnronenue HarpeBaHus U IJIABJIECHUS KPUCTAUIMYECKOrO BEIIECTBA.

JleMOHCTpanust KpuCTauioB.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

M3mepeHre OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMuKa

Tema 1. dnexmpocmamuxa

DnexTpuzanus Ten. JNeKTPUIEeCKuil 3apsa. JIBa BU1a 3JEKTPUUYECKUX 3apsI0B.
[IpOBOIHMKHM, JAMBIEKTPUKM W IOJYIPOBOJHUKH. 3aKOH  COXpaHEHUs
IIEKTPUYECKOTO 3apsija.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbI AIEKTPUYECKUM 3apsia.
Onektpudeckoe mone. Hanpsok€HHOCTE  AnexkTpudeckoro  mois.  [IpuHnun
CYNEPIIO3ULIMU DJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
OJISL.

Pabota cun anekTpocrarudeckoro nosjs. [lorennuan. PasHOCTh MOTEHITMATIOB.
[IpOBOHUKM M JUAJIEKTPUKU B DJIEKTPOCTATHUYECKOM moje. [luanexTpuueckas
IIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpA.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuueckue yCTpoWcTBa M MPAKTHUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHUE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIIapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoNCTBO M MPUHLMI AEUCTBUS JIEKTPOMETPA.

B3anMonenicTBrEe HARNEKTPU30BAHHBIX TEIT.

DJIEKTPUUECKOE MOJIE 3aPSKEHHBIX TE.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTpOCTAaTUYECKAs 3alIUTA.

JIMDNEeKTPUKY B AIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOLAAH
IUIACTHH, PACCTOSIHUSA MEXAY HUMHU U JUAJIEKTPUYECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOTO KOHJIEHCATopa.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul



N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 21ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUS DJIIEKTPUYECKOIO TOKAa.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBIICHHE. YIEIBbHOE CONPOTHBIECHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENbHOE, CMEIIAHHOE COETMHEHUE TIPOBOITHUKOB.

PabGora »snextpuueckoro Toka. 3akoH Jxoyms—Jlenma. MOIIHOCTD
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMXKYLIasl Cuila M BHYTPEHHEE CONPOTUBIECHUE MCTOYHMKA TOKAa.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIEKTpU4YecKol nenu. KopoTkoe 3aMbIKkaHue.

OnexkTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBUCHUMOCTb
COMPOTHUBJIEHUSI METAJLIOB OT TemIepaTypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKUU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

IlonynpoBOJHUKMY. CoOcTBeHHas U pUMeCHast MIPOBOJAUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. [lomynpoBogHKOBbIE TPUOOPHI.

ONEeKTpUYeCKUd TOK B  pacTBOpax M pacIuiaBax  AJIEKTPOJIUTOB.
DNEKTPOIINTUYECKAS TUCCOLUALUA. DIEKTPOIIU3.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEpPMETD,
BOJITMETpP, PEOCTaT, HCTOYHUKUA TOKA, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTPOBOAHUKOBBIN TNOM, FalbBaHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKa U HaIIPSKEHUS.

3aBUCHUMOCTh COIPOTUBIICHUS HMWIMHAPUYECKUX MPOBOJAHUKOB OT JIJIMHBI,
IJIOILIA/IN TIONIEPEYHOI0 CEYEHUs U MaTepHraa.

CMelanHOE COeIMHEHNE TPOBOIHUKOB.

[Ipssmoe wW3MepeHue dIEeKTpOABWXKYIIEW cuiibl. KopoTkoe 3aMblkaHue
raJlbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

W ckpoBoii paspsa ¥ NPOBOJANMOCTb BO3yXA.

OHOCTOPOHHSISI TPOBOUMOCTD AHOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3ydeHne cMEmaHHOr0 COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILIEH CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HaoGmronenne amekTpoimsa.

MesxknpeaMeTHbIe CBSI3H



Nzyuenne xypca ¢usuku 6a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsIETCS ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMUH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3amyeckas BEIMYMHA, 3aKOH,
Teopusl, HaAOIOJICHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHWM, JIMHEWHas (QYHKIHA,
napabona, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKHE (YHKIUH:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonozus: mexanndyeckoe ABMKEHUE B KHUBOW mpupojae, Auddys3us, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAs MAcca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEN U ra3oB.,
NIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJIMTHYECKAss  JUCCOLMALus,
rajbBaHHKA.

I'eocpaghus: BaxXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: mpeoOpa3OBaHUE JBHKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpPEeHUS B TEXHHUKE, IOJIMIMIIHUKY, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JIBHUraTeilb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJIMUIBbHUK, KOHJIULIUOHEDP, TEXHOJIOTHH
NOJIYYEHUS] COBPEMEHHBIX MAaTEepHaloB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTAaTUYECKAs 3alllUTa, 3a3€MJICHUE S3JIEKTPONpUOOpPOB,
KCEpOKC, CTPYHHBIH MIPUHTED, ANIEKTPOHArpeBaTENbHbBIC npuoOopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

kiacc — 11
YPOBEHb - HA3086b11l
Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKUUA

[TocTtostHHBIE MarHuTHL. B3anmoaencTBME MOCTOSHHBIX MATHUTOB. MaruutTHoe
nosie. Bektop MarauTHOM MHAYKUWHA. [[pUHIIMI Cynepno3nINKY MarHUTHBIX MOJIEH.
Jluann MarHuTHOM WHAYKHMU. KapTuHa NMHUNA MAarHUTHOM HWHIAYKUHUM I1OJIS
MOCTOSTHHBIX MarHUTOB.

MarnutHoe TIOJIe MPOBOJHMKA C TOKOM. KapTuHa JHMHUNH WHIYKIHUH
MAarHUTHOTO TOJIs JUIMHHOTO MPSMOIrO MPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. B3anmoaeiicTBre NpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAlIPABJICHHUE.

Cuna JlopeHnua, €€ MOyJib U HalpaBlieHHE. J[BUKEHNE 3apsSAKEHHON YaCTUIIBI
B OJJHOPOJITHOM MarHuTHOM Mojie. PaboTa cuisl Jlopenna.



SIBeHne ANEKTpOMAarHWTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHMTHOM
MHIYKIUU. OJIEKTPOJBIMXKYILAs CUJla HWHAYKIMH. 3aKOH JJIEKTPOMAarHUTHOW
uHaykunu @apanes.

BuxpeBoe »IEKTpUYECKOE TOJIE. ODJNEKTPOABIKYIIAs CUiIa WHAYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYMATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[Ipasuno Jlenua.

NHIyKTUBHOCTh. SIBIEHHE CAaMOMHAYKUHMH. OJEKTPOABMKYIIAs CHIIA
CaMOUHTYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue YCTpOMCTBA M NPAKTUUECKOE MPUMEHEHUE: TOCTOSHHbBIC
MarHuThl, BJEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU DSJIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmoeiicTBruEe IBYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

Jevictre cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBNeHME PIIEKTPOMArHUTHON MHAYKIIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABUKYIIEH CHIIBI UHIYKIMH OT CKOPOCTH MU3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHre cCaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl

N3yueHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pasznea 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHbIE KOJ1€OAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konebanus. [lepmona, wacrora, amrumryga u ($aza KoieOaHUU.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
koJiebanuii. [IpeBpaiiieHre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJICOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYEeCKUMHU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPI'uM B UJ€aTLHOM K0Jie0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aryxaronmx KoieOaHUAX. BBIHYKIEHHbIE MEXaHUYECKUE
KoJeOanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.



[lepemenHblii TOK. CHHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOLIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKECHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U MOTpeOICHUE IIEKTPUUECKON
SHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE JIEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue ycCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUYECKUIMA
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOAaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGmronenue pe3onanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcumnorpaMMsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSHKEHUS. OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHaHCc mpu MOCIENOBATEIBHOM COEAUMHEHUU PE3UCTOPa, KATYLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopmule pabomuwl

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccenmenoBanre epeMeHHOTO TOKA B LEIN U3 IMOCIEA0BATEIBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMazHuUnHble 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XXEHUE, MPEJOMIICHUE, MOspu3aIus, nudpaxius,
untepdepenius. CKoOpocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 37eKTPOMarHUTHBIX BOJH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Paguookanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckue yCTpPOMCTBA M TMPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.
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Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

HabGmronenune orpakxeHus: U NpeJoMIIeHUS] MEXaHUYECKUX BOJIH.

Hab6monenue untepdepennnu u audpakiuid MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnrogenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHHE,
noJisipu3anus, rudpakuus, uHTepdepeHITHS.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBera. CrnoxxHbIi cocTtaB Oenoro cseta. LIBer.

Cobuparomniue 1 paccerBaroiye TuH3bl. ToHkas nuH3a. DokycHoe paccTosiHIE
U omnTHYecKas cuia TOHKOM JuH3bI. [locTpoenne n3o0paxkeHuil B COOUpAIOIIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuuss cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakinuonHas pemérka. YclIoBUE HAOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpPOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONTMHEHOE pacCIpOCTPAHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckre mpruodOpBHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

HaOmronenue nudpakiuu cBera.

HabGmronenne nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO TIPU3MBL.

[Tomy4yenue ciekTpa ¢ MOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.
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Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

N3mepeHne nokazaresis NpesioMJIEHUs CTEKJIA.

HccnenoBanue cBOMCTB N300paK€HUH B JTMH3AX.

HabGmronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CIeNIHAJIBHON TEOPUH OTHOCUTEILHOCTH

['paHuIBl TPUMEHUMOCTH KJIACCHUECKON MeXaHHUKU. [[ocTynaTel criennanbHOMI
TEOPUU OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTHh MOAYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIUAIN OTHOCUTEILHOCTU DUHINTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKpAILCHHE
JTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPrUel U UMITYJILCOM PEIITUBUCTCKON YaCTUIIbl. DHEPTUS
MTOKOSI.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Dnemenmot K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu (OTOHA C €T0 YACTOTOM. DHEPTHS
U UMITyJbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHBI
dotorpdekra. YpaBuenue DunmTeitHa st hoTodadpdexra. «KpacHas rpanHunar
dboToarddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.

XHUMHUYECKOEe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboTomaTuMK, COJIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO o -4acTHIL.
IImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u morionieHue
(GOTOHOB MpU Tepexojie aToMa C OJHOTO YPOBHSI DHEPIHMH Ha Jpyroil. Buiel
crieKTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMaA BOJAOPOA.

BosHoBbIE cBoOlicTBa yacTull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JTyaJu3M.

CHoOHTaHHOE U BBIHYXJCHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

Habmoienue nmHeRvaThiX COEKTPOB U3ITyUEHUSI.
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Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHeYaToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CII0KHOCTh CTpOoeHUs Anpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneaeHnto coctaBa paJuoakTUBHOTO
u3nyuyenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaIMOAKTUBHOCTHU Ha KUBbIC OPTAHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknoHHas monens siapa I'eitzenOepra—
WBanenxo. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnian. OJEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. [amma-
u3JIydeHue. 3aKOH PaJuoakTUBHOIO pacra/ia.

OHeprus CBA3HM HYKJIOHOB B siipe. SAaepusie cuibl. JledekT macco sapa.

SnepHble peakuuu. JleneHue U CUHTES slIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOM SHEPTETUKU. DKOJIOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.

MeTonbl HAOIIOICHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIe B3auMOIeHcTBUS. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHn4eckue yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUY€TUMK HOHUBUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUU M ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aACTPOHOMHH.

Bun 3Bé3mHoro neba. Co3Be3gusi, spkye 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprun ConiHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kiacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM TMOCJIEAOBATEIBHOCTA. BHYTpeHHEE CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUSI O MPOUCXOXKACHUU U 3Botonu ConHua u
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii [Iyte — nama I'amaktuka. [lonoxenune u aBwxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
raJIaKTHUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ua. Paz0oeranue ramakTuk.
Teopus bonporo B3psiBa. PemkToBOE U3ITyYEHHE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.
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Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C MCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNIeHUs MOJIOXKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpPHOro MOJyIIapys U SIPKHUE 3BE3BI.

HaoGmronenus B Teneckon JlyHsl, mtaneT, Miteanoro Ilytu.

O6o01maromee NMOBTOPEHUE

Ponp ¢u3uku uW acTpOHOMHM B DKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETTOBEKa, POJIb U MECTO (PU3UKH U
aACTPOHOMHUU B COBPEMEHHOW HAy4YHON KapTHHE MUPA, poJib (PU3NUECKON TeOpuu B
dbopMUpOBaHUY MPEACTABICHUIN O (PU3NUECKON KapTUHE MUpPA, MECTO (PU3HUECKON
KapTUHBI MHpa B OOIIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUMN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJIOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C HU3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumoresa, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: peUIEHHWE CHCTEMBl YPAaBHECHUH, TPUTOHOMETPUUYECKHUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
ompeiesIeHHEe TIONIAaU TII0CKUX Guryp u oobéma Tel.

buonocus: snextpuueckue SBICHUS B KUBOW MNpupoae, KoseOaTeabHbIe
JBUKEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBIICHUS B KHUBOMU IPUPOAE, NCUCTBUE
paaualyy Ha )KUBbIE OPraHU3MBI.

Xumusi: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPIbIX
TeJI, MEXaHW3Mbl 00pa30BaHUS KPUCTALTUYECKON peETKU, CIEKTPATIbHBIN aHaH3.

l'eocpagusa: wmarHUTHBIE TIONMIOCAa 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICEHUH.

Texnonocusa: NWHUAKA DJEKTPOIIEpenad, TE€HEpPaTop IEPEMEHHOrO TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHUOHHAs I€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAsI OITHKA,
CoJIHEUHas Oarapes.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
IHNPEIMETA «®U3UKA»

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOTO Tpenmera «Du3nukay TOHKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOIIuXcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACIIMPEHUE KXU3HEHHOTO
OTbITA U OTBITA JESITEILHOCTU B IMPOIIECCE PeaM3allid OCHOBHBIX HaIpaBJICHUIM
BOCITUTATEIHHOU JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIUU 00YUaIOIIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMaHUCTUYECKHX |
JEMOKPaTHIECKUX IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NIEATEILHOCTh B WHTEpEcax TPa)kJTaHCKOTO
oO0IIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpPTaHU3aIUH;

YMEHHUE B3aMMOJICHCTBOBATH C COITMAILHBIMU HHCTUTYTAMU B COOTBETCTBUU C
X QYHKITUSIMA U Ha3HAYCHHUEM;

TOTOBHOCTBH K TYMaHUTAPHON U BOJIOHTEPCKOM NESATEIHHOCTH;

2) IaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM IpaXkTaHCKON UASHTUYHOCTH, TAaTPUOTH3MA,

[IEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSCh Ha MOPAJIbLHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JESATEIIbHOCTU YYEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYHBOTO OYyAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAs ACTETUKY HAYIHOT'O TBOPUYECTBA,
pUCYIIEro (pU3nYecKoi HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:

WHTEpPEC K Pa3IMuHbIM cdepaMm npodecCHOHANBHONU JESTEIHHOCTH, B TOM
YHUCJIe CBSI3aHHBIM C (DM3UKON M TEXHUKOM, yMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynyiei mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU,
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6) 3K0JI0rHYecKOro BOCIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJOTUYECKOW KYyJNbTYphl, OCO3HAHHE TJI00AIBHOIO
XapaKTepa SKOJOTUYECKUX TPOOIIeM;

IUIAHUPOBAHUE U OCYILIECTBIICHUE JEHCTBUN B OKpPYKAIOIIECH cpejie Ha OCHOBE
3HAHMS 1IeJIed YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacuIMpeHre OMbITa JEATeIbHOCTH SKOJOTWYECKOM HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUM 1o (PU3MKe;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHME LEHHOCTH HAy4YHOW JESTEIbHOCTH, TOTOBHOCTH B IPOLECCE
U3y4eHUs (U3UKH OCYIIECTBIIATH MPOEKTHYIO U UCCIEA0BATEIbCKYIO IEATEIHHOCTh
WHJMBUAYAJIHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI
Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS
ba3zoBble 1ornyeckue AecTBU:

CaMOCTOATENLHO  (QOpMYyJIMpOBAaTH W aKTyaJlU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENeIATh e ACSITCIBHOCTH, 3a1aBaTh IapaMeTpbl W KPUTEPUH HUX
TOCTYKCHHSI,

BBISIBIIATH  3aKOHOMEPHOCTH W  TPOTHBOPEUHS B  PacCMAaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTepHaTbHBIX M HEMAaTEPHUATbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
[EJISIM, OLICHUBATh PUCKH TOCIEACTBUMN JCSITEIBHOCTH;

KOOPJIMHUPOBATH U BBITIOJHITH padOTy B YCIOBUSAX PEaIbHOTO, BAPTYAIHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

ba3zoBble ucciaeaoBarebCKue 1eMCTBUSA!

BJIAJCTh HAYYHOW TEPMUHOJOTHEH, KIIFOUCBBIMH TOHATHIMH W METOJAMH
(bu3nYecKoil HayKH;

BJIa/IETh HABBIKAMH Y4eOHO-MCCIIEA0BATEIBCKONW U MPOSKTHON ACSITENIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJ/IOB peIIeHUsl 3a1ad (HU3NICCKOTO COJACPNKAHUS, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB ITO3HAHHSI,

BIAJCTh BHUJAMH JEATEIBHOCTH TI0 TIOJTYYEHUIO HOBOTO 3HAHUS, €0
WHTEPIpPETAlUA, MPEeOOpPa3OBaHUI0 M TPUMEHEHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUU YI€OHBIX MMPOCKTOB B 00J1aCTH (HU3HUKY;

BBISIBIIAITH NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATHh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PEIICHUs], HAXOAUTh apTyMEHTHI JJIsI JOKa3aTeIhCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIIICHNUS,
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aHANIM3UPOBaTh IIOJIyYEHHbIE B XOJE PpELICHHUsS 3aJa4d  pe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTb M (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHON
JESITEIbBHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb IIEPEHOCUTh 3HAaHUA MO (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEH, PEIAraTh OPUTrMHAIbHBIE TOAXObI U PELICHHUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIIKE aTbTePHATUBHBIC PELICHHUS.

Pabora ¢ undopmanmeii:

BJIa/I€Th HABBIKAMH TMOJIy4eHHUs MHPOpPMAIUU (PU3UUECKOTO COACPIKAHUS U3
VCTOYHHUKOB PA3HBIX THUIIOB, CaMOCTOATEIBHO OCYLIECTBIIATh IIOWCK, aHaJIW3,
CUCTEMATHU3AlUI0 U HHTEPIPETAlNI0 MHPOPMAIUMU pPa3IMYHBIX BUIOB U (opm
IIPE/ICTABIICHHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIOJIBb30BaTh  CPEACTBA  MH(POPMAIMOHHBIX UM  KOMMYHHKAIlMOHHBIX
TE€XHOJIOTUHA B PELICHUN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3aLMOHHBIX
3aJ1a4 ¢ COOII0ICHUEM TPEOOBaHUM SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX M ATHYECKUX HOPM, HOPM HH(OPMAIMOHHOU
0e301acHOCTH;

cO37aBaTh TEKCTbl (PU3MYECKOrO COAEPKAHUSA B PA3IUYHBIX (opMarax cC
y4€TOM Ha3HAYEHUsI UHPOpPMALUU U LENEBOM ayIUTOPHH, BEIOUpask ONTUMAJIbHYIO
(dbopMy IpeACTaBICHUS U BU3yaJIU3aLUH.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

OCYIIECTBJISATH OOIICHHE HA YPOKaxX (PU3UKK U BO BHE-YPOUHOU JIEATEITLHOCTH;

pacro3HaBaTh MPEANOCBUIKM  KOH(MIMKTHBIX CHUTyalldd MW  CMAT4aTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3PEHHS C HCHOJIb30BAaHHUEM
A3BIKOBBIX CPE/ICTB;

MMOHUMAaTh M HMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYaJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUU € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

NPUHUMATh 1EIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJMHHUPOBATH JICUCTBUSA II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiaTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOM paboTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa ¥ KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTITHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPUSIM;
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npepiaratb HOBBIC IIPOCKTLI, OLNCHHWBATHL HWIACHU C IIO3MIOWHW HOBH3HBLI,
OPUTHHAJIBHOCTH, HpaKTI/I‘ICCKOI‘/JI 3HAYMMOCTH,

OCYHICCTBIITL IIO3UTUBHOC CTPATCTUYCCKOC IIOBCACHHC B PA3JIMYHBIX
CUTyalu:Aax, IPOABJIATE TBOPUYCCTBO U B006pa)K€HI/IC, OBITH NHHUINAaTUBHBIM.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE JelCTBUS
Camoopranuzanms:

CaMOCTOSITENIFHO OCYILIECTBIISATh MO3HABATENBHYIO JEATEIbHOCTh B 00JNacTu
GU3NMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3a/]a4H;

CaMOCTOSITENIFHO COCTAaBJISATh IUIaH PEIICHUS PACUYETHBIX U KaueCTBEHHBIX
3aJ]1a4, MJIaH BBIOJIHEHUS MIPAKTUIECKON pabOThI ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U TPEATIOUTCHUH;

JIaBaTh OIIEHKY HOBBIM CHUTYaIlUsM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSIBICHUIO S3pPYAHMIMH B 00JacTH
(W3UKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTeIbHBIN U KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJLJIEKT:

JaBaTh OIEHKY HOBBIM CHTYaIlUsIM, BHOCUTHh KOPPEKTHBHI B NESITECIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB IIEIISIM;

BJIa/JIeTh HABBIKAMH  MO3HABATENbHOM  pediekcuu Kak  OCO3HAHUSA
COBEpIIIAEMBIX JEHCTBHUM M MBICIUTENBHBIX MPOIECCOB, WX pE3yJNbTaTOB H
OCHOBaHU;

UCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OLICHKU CUTYyalluH, BEIOOpa BEPHOTO
peleHus;

YMETh OIIEHUBATh PUCKM U CBOEBPEMEHHO IPUHUMATH PEIICHUS MO HX
CHIKEHUIO;

NPUHUMATh MOTHUBBI W apTryMEHTBl JPYTHUX TMIPU aHAU3E pe3yJIbTaToOB
JeSITEIbHOCTH;

PUHUMATH Ce0sl, MOHNMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIM3Ee pPEe3yIbTaTOB
JeSITEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporiecce mocTiKeHUS THYHOCTHBIX PE3yJIHTaTOB OCBOSHHUS MMPOTPAMMBI 110
busznke IS ypOBHS cpeaHero oOmero o0pa3oBaHHS Y OOyYarOIIMXCS
COBEpIICHCTBYETCS AMOITMOHAIIbHBIN WHTEJICKT, TIPEAOIararoIHii
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh IIOHUMATh CBOE SMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B ce0€;
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CaMOPETYJIUPOBAHMSI, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTb 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U MIPOSBIISATh THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALIMH, BKIIIOYAIOUIEH CTpEMIIEHHE K JTOCTHKEHUIO LENH U
yclexy, ONTUMHU3M, WHMIIMATUBHOCTb, YMEHHE JEHCTBOBaTb HCXOJS W3 CBOMX
BO3MOKHOCTEM;

IMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AYMOIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATb €ro TMpH OCYIIECTBICHUH OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOLINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBISTh MHTEPEC U pa3peniaTb KOHPIUKTHI.

NPEJIMETHBIE PE3YJIBTATbBI

K koniy o0yuenus B 10 kiacce npeMeTHbIE Pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YyHON KAapTUHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIIbHOCTH JIFOAEH;

VUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEPIHUAJIbHAS CUCTEMAa OTCUETa, aOCOIIOTHO TBEPIOE TEINO,
WJICAIBHBIN Ta3, MOJEIN CTPOCHHS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3a1ay;

pacno3HaBath (GU3UYECKHUE SIBICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIECTBA U
AIEKTPOAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHUE,
CBOOOJIHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIIMSI, B3aUMOJICHCTBHE
ten, auddy3us, OpOyHOBCKOE NBHXKEHHE, CTPOCHUE KUIAKOCTEH W TBEPIBIX TEll,
U3MEHeHHe o0BhEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCTIapeHue, KOHJACHCAIus, TUIaBJICHUE, KPUCTAUIM3AIUs, KHUICHHUE, BIAKHOCTDH
BO3/1yXa, MOBBIIIEHUE JABIICHHS Ta3a MpPU €ro HAarpeBaHWHU B 3aKPBITOM COCYIE,
CBSI3b MEXIY NapaMeTpaMU COCTOSIHUS ra3a B M30IMpoleccax, dJIEKTPU3alus Ted,
B3aUMOJICHCTBUE 3aPs/I0B;

OMUCHIBATh MEXAHUYECKOE JIBM)KEHUE, HCTOJb3Yysl (U3NYECKUE BEITMYMUHBI:
KOOpAMHATa, NyTh, MEpPEMElIeHHne, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIUAIbHAS SHEPIusi, MeXaHUdecKas
paboTa, MeXaHWYECKass MOIIHOCTh;, MPU ONKHCAaHWW TMPABWIBHO TPAKTOBATh
(U3UYECKUIT CMBICT MCIOJIB3YEeMbIX BEIMYUH, UX OOO3HAUYCHUS U EIUHUIIBI,
HaXO0JUTh (OPMYJIbI, CBSA3BIBAIONIUE NAaHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMHU
BEIIMYMHAMM;

OMKUCHIBATh M3YyYCHHBIE TEIUJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCTIONIB3Ysl (DM3UYECKHME BEJIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KMHETHYECKasi SHEPTHUsl XaOTHYECKOTO JBIDKCHUS MOJIEKYJI, CPEIHEKBaApaTUIHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEprusi, padora rasa,
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KOO (PUIMEHT TMONEe3HOTO MCWCTBHUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
NpaBUIBHO TPaKTOBaTh (U3MUECKUI CMBICT MCIOJIb3YEMbIX BEIUYUH, HUX
00O3HAaYeHUsT W EAUHUIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(bU3MYECKYI0 BEIUYHUHY C IPYTUMH BEIMUMHAM;

ONKCHIBATh U3YUYECHHbIE IIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE
sBJICHUsI (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUECKOE TMOJIe, HAMPSHKEHHOCTD TMOJIS, MOTEHIIMAN, pa3HOCTh MOTEHIIUAJIOB,;
Py ONMHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEeIIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (M3UYECKYIO BEJTMYHMHY C APYTHUMH BEIHYNHAMH,

aHATM3UPOBAaTh (PU3UUYECKHUE MPOIECChI U SBIICHUS, UCIIONB3Ys (PU3HUECKUE
3aKOHBI U MPUHILIMIBL 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akoust HeloToHa,
3aKOH COXPAHEHUSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
OPUHITUI CYNEPIIO3UIIMA CHJI, TPUHIIUI PABHOMPABHUS WHEPIHAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJIPHO-KMHETUYECKYIO TEOPHI0 CTPOCHUSI BEILIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW 3HEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
ANEKTPUYECKOro 3apsiga, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
GbOpMyYIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUA (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIE MMPUHIIUIIBI JEHCTBUS MAaIIUH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX 0€30MaCHOI0 MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HH,

BBITIOJIHATh HKCIEPUMEHTHI IO MCCIEAOBaHUI0 (DU3UUYECKUX SIBJICHUU W
MPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, POBOAUTH OMBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCcHUpOBaTh Pe3yJabTAThl MOTYUYEHHON 3aBUCUMOCTH (PM3UYECKUX BEJIMUMH B BUJIE
Ta0auIl U TpaMKOB, JI€JIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCJICIOBAHUS;

cobJroaTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIEIOBAHUMN B
paMKax ydeOHOro JIKCIEpPUMEHTa, Yy4eOHO-UCCIICIOBATEIbCKOW U TMPOEKTHOM
JIEATEIIBHOCTH C HUCIIOJb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOIO
000Opy10BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCITIOJIB3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a9U
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
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HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTMYECKA HEMPOTUBOPEUHUBYIO
LEMOYKY PACCYKICHHI C OMOpOM Ha HM3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKue SBICHUS;

MCIIOJIb30BATh MTPH PEIICHUN YUEOHBIX 33/1a4 COBPEMEHHbIE HHPOPMAIIUOHHBIE
TEXHOJIOTUU [JISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALNNA U MPEICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIAPHOM HWH(POPMALMH, IOJIYYEHHOW W3 pa3InYHBIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYyKH, 00BICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU
1 TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B TOBCETHEBHOM KU3HU IS
obOecrieueHns O€30MACHOCTH MpH OOpalieHUH ¢ NpuOOpaMU U TEXHUYECKHUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbs U COOJIIOJIEHUSI HOPM SKOJIOTHMYECKOIO
IIOBEJICHMS B OKPY’KAIOILLEH Cpelie;

paboTathb B TpYIE C BBHIIOJHEHUEM pPa3IMYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYMIBI, PAMOHAIBHO paCHpenemsiTh OOS3aHHOCTH U
IJIAHUPOBATh JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAaEMOM TPOOTIEMBI.

K konity o0yuenus B 11 kiaacce nmpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3HKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU W
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh W €IUHCTBO
(bu3MYeCcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECYHBIA UCTOUYHUK CBETA, SIACpPHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJb aTOMHOTO sJipa MPHU pEHICHUU (PU3NYECKUX
3a/ay;

pacrno3HaBaTh (puU3MUECKUE SIBJICHUS (TIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMMYECKOE, MAarHUTHOE IEHUCTBUSA TOKA, B3aUMOJCHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUWSA, JEHUCTBHE MArHUTHOIO TIOJIA Ha
IPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJEKTPOMATHUTHBIE KOJEOaHUS U
BOJIHBI, NPSIMOJIMHENHOE pPACHPOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJsApU3alMs CBeTa, JUCIEPCHUsl CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cBeTOBOE JaBICHUE, BOSHUKHOBECHUE
JUHEWYAaTOr0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAas W HCKYCCTBEHHAas
PaINOaKTUBHOCTB;

OMKUCHIBATh M3YYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTh  pa3jIMYHBIX  Cpel) WU
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCTIONB3YAd (U3UYECKUE BEITHYMHBIL:
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AIIEKTPUYECKHUI 3apsij, CHiia TOKa, JJIEKTPUUYECKOE HAmpsKEHHE, 3JIEKTPUUECKOe
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKIMS MarHUTHOTO TMOJs, cuia Awrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KAaTYIIKW, SHEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MEepHoJ U 4YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij U Cujla TOoKa B MpoIecce
FapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOsSTHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKUM
CMBICT HCIIOJNb3YyEeMbIX BEIUYMH, UX OOO3HAYEHUS M EIUHUIIBI, YKa3bIBaTh
(bopMyIIbI, CBSI3BIBAIONINE JAHHYIO (DU3UUECKYIO BETUUHHY C JPYTUMH BEIUYUHAMH;

ONKCHIBATh W3YYCHHbIC KBAaHTOBBIC SIBICHHUS U TMPOILECCHI, HCIOJIb3Ys
dusznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPUOJ TOTypacnaaa, SHEPTUs CBSI3U
aTOMHBIX SI7Iep, TpPH OMUCAaHUM TMPABUIBHO TPAKTOBATh (PUIUUYECKHI CMBICH
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAU€HUs M EJUHMIIBI, YKa3blBaThb (POPMYJIBL,
CBSI3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JpPYITMMH BEJIMYHMHAMH,
BBIUUCIIATH 3HaU€HNE (PU3NUYECKOM BEINYNHBI;

aHaJIM3UPOBaTh (PU3NUECKHUE MPOLECCHl U SIBICHMS, UCHOB3YS (PU3NUYECKUE
3aKOHbI M NMPUHIUINBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MapajlleIbHOTO
COEMHEHMsI TMPOBOAHMKOB, 3aKoH Jxoymns—JleHna, 3akoH 3I€KTPOMarHUTHON
MHAYKIHUH, 3aKOH MPSIMOJIMHEIHOTO pacHpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHMS SHEPTUH, 3aKOH COXPAaHEHHUS HMITYJbCa, 3aKOH COXPaHEHUS
AIEKTPUUECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIa, MOCTyJaThl bopa,
3aKOH PAaJIMOAKTUBHOTO pacmnaja, Mpu 3TOM pasjinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
PUMEHUMOCTH,

OIpEENATh HAIIPABJIEHNE BEKTOPA MHIYKIMU MAarHUTHOTO MOJIs POBOJHUKA
C TOKOM, cuJibl AMIiepa u cuibl JIopeHua;

CTPOUTh U OIUCHIBaTh H300paK€HUE, CO3JaBacMOE€ IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IPOLECCOB C MCHOJb30BAaHUEM MPSAMBIX U KOCBEHHBIX W3MEpPEHHUH: MpPU 3ITOM
dbopmyIHMpoBaTh MpoOIEMy/3a/1ady U THIIOTE3y YU4eOHOTO SKCIIEPUMEHTa, COOMPaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTH OTBIT U (OPMYITUPOBATH
BBIBO/IBI,

OCYIIECTBISThH MPSMbIE U KOCBEHHBIE M3MEPEHUsI (GU3NUYECKUX BEIWYUH, TIPU
3TOM BBIOMpaTh ONTHUMAIBHBIM CIIOCOO HM3MEPEHHs W HCIOIb30BaTh W3BECTHHIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
U3MEPEHMI: MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATh pPE3YyJIbTaThl
MOJIYYCHHONW 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BHUAC TAOMUI[ U TpaduKoB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;
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co0oaTh mpaBuia 0€30MacHOTO Tpy/Ja MPH MPOBEICHUH HCCIIEOBAHUNA B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
NESATEIbHOCTH C MCMOJIB30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JaOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THble 3aJa4dl C SIBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIUYUHBI U (HOPMYIIbI,
HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOAUTHh PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOMN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
HENOYKY PAacCyXICHUU C OMOpOH Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIIOJIb30BAaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHBIE UH(POPMAIIMOHHBIE
TEXHOJOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALNN U TPEICTaBICHUS
yu4eOHOW UM Hay4HO-TIONMYJIApHOW HH(GOpPMaIMKU, IOJYYEHHON W3 pa3IMyuHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MTOJIy4aeMyt0 HH(POPMAIHUIO;

OOBSICHATh NPUHLMIIBI JEHCTBUS MallMH, HOPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOIO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HH,

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCTIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3UKE B TOBCETHEBHOM KU3HU IS
oOecrieyeHusi 0€30MaCHOCTH MpU OOpameHuu ¢ OpuOopaMu M TEXHUYECKUMH
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0POBbS U COOIIIOJIEHUS HOPM JKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyNNbl, PaLUOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
MJIAHUPOBATH JIESITEIILHOCTh B HECTAHAAPTHBIX CUTYaIlMsIX, aJICKBATHO OIICHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNE PacCMaTpUBaeMON IPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue pa3jaeiioB (uudposBbie)
/¥ TeM NPOrpamMmbl Bceero Kp 1P oOpa3oBaTe/ibHbIE
pecypchl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
11 ®dusrKa U METOBI 2 bubmuoreka [JOK
' HAYYHOT'O IMO3HAHHS https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 | Kumemarixa i https://m.eds00.ru/7f41bf72
bu6mmoreka [IOK
22 Hunamika ! https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXpPAHEHUS B 5 1 1 bubnnoreka [JOK
' MeXaHUKe https://m.edso0.ru/7f41bf72
Utoro no pazneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

31 OCHOBBI MOJIEKYJIIPHO- 9 1 1 bubnuorexa [IOK
' KHHETUICCKOU TeOpUHr https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBbI TEPMOHAMMKH 10 https://m.edsoo.ru/7f41bf72
33 nemecrr duome 5 Buamorexa LIOK
' ‘ https://m.edsoo.ru/7f41bf72
MePEXO0/IbI
Hroro no pazneny 24
Pazgen 4. JJIEKTPOJIMHAMUKA
bu6mmoreka [JOK
4.1 D7IeKTpOCTATHIE 10 05 . https://m.edsoo.ru/7f41bf72
4.2 EIZZZOZ%IIZIZ:IITI/II\;I TOK. TOKHU B 12 1 bubmiorexa LIOK
' p ' https://m.edsoo.ru/7f41bf72
Pa3TUYHBIX CpeIax
Hroro no paszneny 22
PeszepBHOe Bpemst 2
OBHIEE KOJIMYECTBO HACOB 68 4 3
I1O ITPOI'PAMME
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11 KITIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaunmenoBaHmue
Ne pa3aeyioB U TeM (wipposric)
n/n IporpaMmMb1 Bcero KP np oOpa3oBaTe/ibHbIE
pecypchl
Pazpnen 1. JIEKTPOJANHAMUKA
MarunurtHoe 1ozJe.
bu6nmoreka [IOK
11 JICKTPOMATHUTHAA 1 0.5 3 https://m.edsoo.ru/7f41c97c
WHIYKIIHS
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 | oreeepovammime 9 1 bubmorexa IOK
' p https://m.eds00.ru/7f41c97¢
KOJIeOaHus
22 nexrposamse 5 Bumorexa LIOK
' p https://m.edsoo.ru/7f41c97c
BOJTHBI
bubnuoreka [{OK
23 Ontuia 10 1 3 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24

Pasnea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

OCHOBBI CITEIIHATBHOMN

bubmmoteka IIOK
3.1 reopun 4 0 https://m.edso0.ru/7f41c97c
OTHOCUTCIIBHOCTHU
Uroro no pazaeny 4
Paznen 4. KBAHTOBASI ®PU3UKA
41 DJIeMEHTHI KBAaHTOBOM 6 bubmuoreka [IOK
' ONTHKHU https://m.edsoo.ru/7f41c97c
bu6nmorexa LIOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bubmmoteka IIOK
4.3 ATOMHOE A/IpO S 1 https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIEeMEHTBI aCTPOHOMUU 7 bubnuotexa [JOK
' U acTpoU3UKU https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 7

Pasnea 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 Oo6ob61maroiee
' MMOBTOPEHHE

4

bubnunorexa LIOK

1 https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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