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Pabouas mporpamMma mno ¢u3uke Ha 0a30BOM YpOBHE CpEIHEro OOIero
oOpa3oBaHMs COCTaBJICHA Ha OCHOBe TpeOoBaHUIl K pe3ylbTaTaM OCBOCHUS
OCHOBHOI 00pa30oBaTeIbHON MPOrpaMMBbl CPETHETO OOIIEro 0Opa3oBaHuUs.

COIEPKXAHUE OBYUYEHUA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI0 O3HAHUSA

®dusuka — Hayka o npupoje. HayuHble METObI TTO3HAHUS OKPYKAIOIIETO
Mupa. Ponb BKCliepuMEHTa M TEOpUU B IIPOLIECCE IIO3HAHMS TPUPOIBI.
DKCIIepUMEHT B (DU3HKE.

MopenupoBanue pU3NMUECKUX SBJICHUHN U MpolieccoB. HayuHble THITOTE3HI.
dusznveckue 3aKOHbI M TEOpUU. [paHUIBI MPUMEHHUMOCTH (HU3NUSCKUX
3aKOHOB. [ [pUHIIUI COOTBETCTBUS.

Ponps u MecTo du3uku B popMHpOBaHUU COBPEMEHHON HAy4YHOW KapTHUHBI
MHpa, B IPAKTUYECKOU AEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHaJloroBele W HHU(POBBIE H3MEPHUTEIBHBIC MPUOOPHI, KOMIIBLIOTEPHBIC
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHne. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. Tpaekropusi.

[Tepemernienue, ckOpocTh (CpeHssI CKOPOCTb, MTHOBEHHAs] CKOPOCTh) H
YCKOPEHUE MATEPUAIIbHOW TOYKH, UX MPOCKUMUHU HA OCU CUCTEMBI KOOPAHUHAT.
CioxxeHue nepemMenieHnii u CI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEIHOE ABMXeHHe. | paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U TEpPEMEIICHHUS
MaTepualIbHON TOYKH OT BPEMEHH.

CBobosHOE TIasieHrne. Y CKOpeHHE CBOOOTHOTO MaCHUS.

KpuBonmuuennHoe nBuxkeHue. JIB)KEHHWE MaATEpPUAIBHOM TOYKH IO
OKPY>KHOCTH C TIIOCTOSSHHOM 10 MOJYJIK CKOPOCTBbIO. YTJOBas CKOPOCTb,
JTUHEeWHas ckopocTh. Ilepuon m yactora oOpamieHus. LleHTpocTpemuTeabrHOE
YCKOPEHUE.

TexHuyeckne yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIAOMETP,
JBU)KEHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE TIepeaadHn.

Jlemoncmpayuu

Monens CUCTEMBbI OTCu€Ta, WJUTIOCTPALINS KMHEMaTHUYECKUX
XapaKTEPUCTHUK JBUKCHHUS.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OPOIIEHHOTO TOJ YIJIOM K TOPHU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TIafCHUSI.

Hanpasnenue cKopocTu mpu ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3ydyeHnne HEpPaBHOMEPHOTO JBUXKEHUS C LEIbI0  ONpeJeTeHUs
MTHOBEHHOW CKOPOCTH.



HccnenoBanne COOTHOMIEHUS MEXKAY NyTSAMH, NMPONUIACHHBIMU TEIOM 3a
IIOCJIEAOBATEIbHBIE PABHBIE IPOMEXKYTKM BPEMEHM IPU PABHOYCKOPEHHOM
JNBWKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOU HYJIIIO.

N3ydenune nBMKEHHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuyenue ABMKEHUS TeNa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutensHOCTH [amunesa. IlepBeii  3akoH  Herotona.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoil 3akoH
Herorona pma wmarepuanpHOM TOYkHM. Tperut 3akoH Herootona i
MaTepUalIbHBIX TOYEK.

3akoH BcemupHOro tsiaroreHus. Cuna Tsokectd. IlepBasg kocmuyeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenust (MOKos, CKOJbXEHUs, kaueHus). Cuiia TpeHws.
Cyxoe tpenue. Cumna TpeHHs CKOJIbKEHHS U criia TpeHus nokos. Koagdumment
TpeHus. Cuia CONpOTUBIICHUS ITPU ABWKEHHUU TENIA B )KUIAKOCTH WU Ta3e.

[locTynarenbHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpamieHus. [lmeuo cunbl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOJAIIUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHMEe MHEPIUN.

CpaBHeHME Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoi 3akon HeroToHa.

N3mepenune cuil.

CiioxeHune CHIL.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(hOpMALIIH.

HeBecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TIAJICHUH.

CpaBHeEHUE CHJI TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECH .

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yuenue ABMxKEHUS OpyCKa MO HAKJIOHHOW MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIINX B IIPYKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmaiuu.

UccnegoBanue ycinoBuil paBHOBECUA TBEPAOIO TeEJa, HMEIOUIETO OCh
BpALLCHHUS.

Tema 3. 3akonvl coxpanenus ¢ Mexanuke

NmMnynbc MarepuanbHOW TOYKM (TeNa), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NmMnynbc cuiibl 1 U3MEHEHUE MMITYJIbCA TeNla. 3aKOH COXPAaHEHUs HMMITYJIbCa.
PeakTuBHOEC IBH)KEHHUE.

PaboTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckasi sHeprusi MaTepuajlbHOM TOukd. TeopemMa 00 M3MEHEHHH
KUHETUYECKOW IHEPTUH.

[ToreHunanbHas DHEPTHUS. [ToTennuanbHas SHEPTHUs yIpyro
neopMUpOBaHHOM MpyXUHBL. [loTeHIManbHas SHeprust Tena BOJMU3U
NOBEPXHOCTHU 3E€MIIH.

[loTeHnmanbHple W HEMOTEHUUANbHble  cUJbl. CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOM DHEPTMM CUCTEMBI TEI.
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTHH.



Yrpyrue 1 Heynpyrue CTOIKHOBEHMUS.

TexHuyeckue yCTpoucTBa U NPAKTUUECKOE ITPUMEHEHHUE: BOTOMET, KOIIED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHS UMITYJIbCA.

PeaktnBHOE nBUXEHUE.

[lepexo NOTEHIHATILHON 3HEPTUU B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopnsie pabomoi

N3yuyeHnue aOCOMIOTHO HEYNPYroro yjaapa ¢ MOMOUIbIO JBYX OJUHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u pabOTBl CHIIBI C HM3MEHEHHEM MEXaHUYECKOM
SHEPIuM Teja Ha IPUMEPE PACTIKEHNS PE3UHOBOIO KIyTa.

Paszpnes 3. MouiekyasipHas pu3nKa 1 TEPMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TOJOXEHUS MOJEKYISIPHO-KMHETHUYECKOWM TEOpUH U HUX
OmbITHOE O0OOCHOBaHME. bpoyHoBckoe nBuxenue. [duddysus. Xapaktep
JIBWKEHUSI W B3aMMOJCHCTBUSA YacCTHI[ BemecTBa. MOAEIM CTPOECHUSA Ta3O0B,
KUIAKOCTEH M TBEPIBIX TN U OOBSICHEHUE CBOWCTB BELIECTBA Ha OCHOBE 3THUX
Mojzene. Macca u pasmepsl Mosekyi. KommuectBo BemectBa. IlocTosiHHas
ABoraapo.

TermoBoe paBHOBecue. Temnepatypa u €€ wusmepenue. Illkana
temneparyp Llenscus.

Mopens wuaeanbHoro ra3za. (OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU MIEANbHOro ra3a. AOCOJIIOTHAS TeMIepaTrypa Kak Mepa
CpEIHEN KMHETUYECKOM SHEPTUU TEIJIOBOrO JBWXEHMS 4dacTul rasa. [llkana
temneparyp KenbBuHa. ['a3oBble 3akoHbl. YpaBHeHne MenzaeneeBa—
Knaneiipona. 3akon [anerona. M3omporecchl B UA€aIbHOM Ta3e C MTOCTOSHHBIM
KOJJMYECTBOM  BellecTBa. ['paduyeckoe MpeACcTaBICHUE  H3O0MPOIECCOB:
n30TepMa, U30X0pa, u3odapa.

TexHuyeckue yCTpOMCTBA M MNPAKTUYECKOE TNPHUMEHEHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOUIME TUCKPETHOE CTPOCHHME BEUIECTBa, (oTorpaduu
MOJIEKYJI OpTaHUYECKUX COEIMHEHU.

OnbIThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mopnaens onbita [TepHa.

OnbIThI, JTIOKa3bIBAIOIIHE CYILIECTBOBAHME MEXMOJIEKYIISIPHOTO
B3aUMOJEUCTBHUSL.

Mopaenb, niocTpupyomas Ipupoay AaBiICHUS Ta3a Ha CTEHKU COCY/a.

OnpIThl, WUTIOCTPUPYIOUIUME YpPaBHEHUE COCTOSHMS UACAIBHOIO Trasa,
U30IPOLIECCHI.

Vuenuueckuii axcnepumenm, nabopamopmsie pabomol

Omnpenenenre Macchl BO3ayXa B KIACCHOW KOMHAaTe Ha OCHOBE U3MEpPEHUN
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnegoBanne  3aBUCUMOCTH  MEXAY  [apaMeTpaMud  COCTOSIHUS
pPa3peKEHHOrO Trasa.

Tema 2. Ocnoevl mepmoouHamuxu

TepMoanHaMHuuecKas CHUCTEMA. BuyrpenHnss DHEPrus
TEPMOJIMHAMMYECKOW CHUCTEMbl M crnocoObl e€ wu3MeHenus. KoimuecTBo



TEIJIOThl U paboTa. BHYTpeHHSs 3HEpPrust OJAHOATOMHOIO HJIEaIbHOIO Trasa.
Bunbl Tenonepeaaun: TEMIONPOBOJHOCTb, KOHBEKIIMS, U3TyYeHUE. Y JeIbHas
TEII0EMKOCTh BenlecTBa. KonruecTBO TEIIOThI IpH TEIJIoNepeaaye.

[lonsitue 06 ammabatHoMm mpouecce. llepBblil 3aKOH TEPMOIWHAMUKH.
[IpumeneHne mepBOro 3aKOHa TEPMOAMHAMUKH K m3omporeccam. I'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamuku. HeoOpaTtumMocTh Po1IeCCOB B IPUPOJIE.

TeruioBple  mamuHbl.  [IpyHOMOBI  AEHCTBUSA  TEIJIOBBIX — MAIIKH.
[IpeoOpa3oBanus »HEPrHUM B TEIUIOBHIX MamnHaX. KoapuuueHT mosie3Horo
nencTBus TerioBod MammHbL. [{uknm KapHo u ero ko3p@uimeHT mojae3Horo
ACUCTBHS. DKOJIOTUYECKUE MPOOTIEMBI TETIOIHEPTETUKH.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE MNPUMEHEHHUE: JABUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEHW SHEPruM Tejla MPU COBEPIICHUU PaOOThI: BBUIET
NMpoOKK W3 OYTBUIKU TOJ ACHCTBUEM CXaTOro BO3/yXa, HarpeBaHue s¢dupa B
JATYHHOU TPYOKe IMMyTEM TpeHUs (BUACOJAEMOHCTPALIMS).

WN3meHenue  BHYTpEHHEW  3Hepruu  (TeMmmeparypbl) Tela  IpHU
TeIIonepeaaye.

OnbIT Mo aanabaTHOMY pacCHIMPEHUIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopaenun mapoBoil TypOWHBI, JBUTaTelii BHYTPEHHEro CropaHus,
PEaKTUBHOTO JIBUTATEIS.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3mepenne yaenpHON TEIITOEMKOCTH.

Tema 3. Aepecammnvie cocmoanus eeuwgecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u KoHjaeHcalus. VMcnapenue u kunenue. AOCOMIOTHAs
1 OTHOCHTEJIbHAS BJIAXKHOCTh BO3Ayxa. HachlllleHHbIN nap. YaenbHas TeroTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUIIEHHS OT AaBICHUS.

TBépnoe temo. Kpucramimueckue u aMmopdHble Tena. AHU30TPONHUS
CBOMCTB KpuCTaioB. JXunakue kpucramabl. COBpPEMEHHBIE MaTECpPUAIIBIL.
[InaBneHue u KpucTamu3anus. Y neapHas Teriora miasieHus. Cyonumanus.

VYpaBHeHue TEMI0BOTO OanaHca.

TexHuyeckre yCTpOWCTBA U MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP M
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUU TTOJTYYEHHUSI COBPEMEHHBIX MaTEPHAaJIOB,
B TOM YHCJI€ HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiiCcTBa HACBHIILICHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBaHust U IJIaBJIEHUSI KPUCTAJUIMUECKOTO BEIIECTBaA.

JleMoHCTpanus KpUCTaioB.

Vuenuueckuii akcnepumenm, 1abopamopsie padbomul

N3mepeHre OTHOCUTENIbHON BIIAXKHOCTH BO3/1yXa.

Pa3znen 4. DiaeKkTpoAMHAMMKA
Tema 1. dnekmpocmamuxa
DnekTpu3anms Tela. OJEKTpUYEeCKUMi 3apsa. J(Ba BHAA SJIEKTPUYECKHUX
3apAnoB. [IpoBOAHUKY, AMAIEKTPUKH U MOJYIPOBOJHUKHU. 3aKOH COXPAHEHMUS
AIEKTPUUECKOT0 3apsijia.



B3aunmopeiictBue 3apsanoB. 3akoH KynoHa. TodeyHBI 3JIEKTPUYECKHIA
3apsi. Dnekrpuueckoe noiie. Hanpsok€HHOCTE AiekTpudeckoro mois. [punnun
CyHEPIO3ULINU ANEKTPUYECKUX TOJIEN. JInnun HaANpPsHKEHHOCTH
ANEKTPUYECKOTO TOJIA.

Pabora cun osnekrpocrarnueckoro mosis. Ilotenmman. PasHocThb
MMOTEHUHAIOB. [IpOBOAHUMKM M JUANEKTPUKKM B JJIEKTPOCTATUYECKOM IIOJIE.
JlnsnexTpryeckast MpOHULAEMOCTb.

DIEKTPOEMKOCTb. Konnencatop. DIIEKTPOEMKOCTh MIJIOCKOTO
KOHJIEHCATOpa. DHEPIus 3apsHKEHHOr0 KOHAEHCcaTopa.

TexHuyeckre ycTpoHCTBa M INPAKTUYECKOE NPUMEHEHHME: DJIEKTPOCKOIL,
AIIEKTPOMETp, IJIEKTPOCTaTUYECKasl 3allUTa, 3a3eMJICHHE JJIEKTPONPHOOPOB,
KOHJICHCATOp, KONIMPOBAJIBHBIN anmapar, CTpPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLIAI IEUCTBUSA JIEKTPOMETPA.

B3auMoelicTBrE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBACHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOLIAIU
IJTACTHH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUYECKONU POHUILIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

Vuenuueckuii skcnepumenm, nabopamopusie pabomol

N3mepenne 35eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCJOBHS CYLIECTBOBAHUSA JJIEKTPUYECKOTO TOKAa.
Uctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 y9acTKa LEeTH.

DJIEKTPUYECKOE CONPOTHUBJIEHUE. YIEIBbHOE CONPOTHUBIIEHUE BEILECTBA.
[TocnenoBarenpHOE, TApaIENBHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

Pabora osnextpuyeckoro Toka. 3akoH JDxoynga—Jlenna. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJABUKYIAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHHUKA TOKA.
3akoH Oma 11 TOJNHOM (3aMKHYTOW) »3iekTpuueckol nenu. Kopotkoe
3aMbIKaHHE.

DJIEKTpOHHAs  NPOBOJMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONIPOTHUBJIEHUS METAIIOB OT TEMIIEpATypbl. CBEPXIIPOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOcTBeHHass M MOpPUMECHass  MPOBOAMMOCTD
noJiynpoBOAHUKOB. CBoiicTBa p—N-niepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B pacTBOpax M paciuiaBax dJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DJIEKTPOIH3.

DIIEKTPpUYECKU TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJILTMETP, PEOCTaT, MCTOYHUKH TOKa, BJIEKTPOHArpeBareibHble NPUOOPHI,
ANEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP CONPOTHUBIICHUS, BAKYyyMHBIN
IUON, TEPMUCTOPbl U (POTOPE3UCTOPHI, MOJYNPOBOJHUKOBBIA MO,
rajbBaHHKA.

Jlemoncmpayuu

N3MmepeHne cuitbl TOKa U HAIPSHKEHUSL.



3aBUCUMOCTb CONPOTHUBIICHHS MJIMHIPUYECKUX MPOBOAHUKOB OT JIIMHBI,
IJIOLIAU TIOTIEPEYHOr0 CEYEHUS U MaTepuaa.

CMelaHHOEe COeIMHEHNE MTPOBOIHUKOB.

[Ipsamoe wu3mepeHue sneKTpoABHKyLIEH cuibl. KopoTkoe 3aMblKaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTH CONPOTHUBIICHHS] METAJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXa.

OOHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul

N3yyeHne cMemaHHOr0 COEIMHEHNS PE3UCTOPOB.

N3mepenne 3IeKTpOABIKYILIEH CHUIIbI HICTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOnronenue anextposnsa.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 Kiacce oCylecTBIsSeTCs C
Y4ETOM COAEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTHKH,
OMOJIOTHUH, XUMUH, Treorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nonsmusi, CBSI3aHHbBIE C U3yYEHHEM METOJ0B HAyYHOI'O
MO3HAHUS: SIBJICHUE, HAYYHBIM (PaKT, TUIOTE3a, (PU3HUECKasi BEJIMUMHA, 3aKOH,
TEOpHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHHWE CHCTEMbl YpaBHEHUM, JHMHEWHAs QYyHKUUA,
napabosia, runepoosa, uX TpapuKM U CBOWMCTBA, TPUTOHOMETPUUYECKUE
GyHKUIHHN: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIAECTBO, BEKTOPBI U X MPOEKIMH HA OCHU KOOPAUHAT,
CJIO’KE€HUE BEKTOPOB.

buonocua: mexaHuyeckoe IBWKEHUE B JKMBOM mpupozae, auddysus,
OCMOC, TEIJIOOOMEH >KUBBIX OPraHu3MOB (BUAbI TEIUIONEPENayd, TEIIOBOE
PaBHOBECHUE), JIEKTPUUYECKHE SBICHUS B )KMBOU MPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ,
MOJIb BEILIECTBA, MOJSpHAas Macca, TEIJIOBbIE CBOMCTBAa TBEPIBIX Tel,
KUAKOCTEH M Tra3oB, JIEKTPUUYECKHE CBOMCTBA METAJIOB, 3JIEKTPOJIUTHYECKAs
JUCCOLIMAIINS, TaJbBAHUKA.

l'eocpagus: BnaxXHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3zoBaHuE ABUKEHUN C UCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHUs B TEXHUKE, MOJAIIMIIHUKH, HMCIOJIb30BAHHE 3aKOHA COXPaHEHUS
UMITyJIbCa B TE€XHUKE (pakeTa, BOJOMET M JPYrHe), JBUrATEIb BHYTPEHHETO
cropanusi, napoBasi TypOuHa, OBITOBOM XOJOJIWJIBHUK, KOHIMIIMOHED,
TEXHOJIOTUM  TOJYYEHUS COBPEMEHHBIX MaTepHalioB, B TOM YHCIE
HAHOMATepUaloOB, W  HAHOTEXHOJOTWH, DJIEKTPOCTATHYECKas  3alluTa,
3a3E€MJICHUE AJIEKTPONPUOOPOB, KCEPOKC, CTPYUHBIN MPUHTED,
AJNIEKTPOHArpeBaTebHble  MPUOOPBI,  DIEKTPOOCBETUTEIbHBIE  TPHUOOPHI,
raJibBaHUKA.

11 KUIIACC

Pa3znen 4. JiaeKkTpoAMHAMMKA
Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUA
[TocTosHHbIE MarHuTbl. B3auMOIEHCTBUE TIOCTOSIHHBIX  MAarHUTOB.
MarautHoe none. Bekrop marHuTHOW MHAyKumM. [IpuHumn cynepno3uuuun



MAarHATHBIX MOJIeH. JIMHUM MarHuTHOM MHAYKUMH. KapThHa JTMHWI MarHUTHOU
MHIYKUWU TOJIA TOCTOSTHHBIX MAarHUTOB.

MaruutHOE 1OJ€ NPOBOJHHMKA C TOKOM. KapThHa JWMHHM HMHIYKIUU
MAarHATHOTO TOJISI JUIMHHOTO IMPSIMOr0 IPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJIHMKA, Karymkud ¢ TokoM. OmnblT Opcrena.  BsaumopeiicTBue
IIPOBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHiia, €€ Moayib U HampablieHHe. JIBWKeHHE 3apsHKEeHHOM
YaCTULIBI B OJHOPOJHOM MarHUTHOM nojie. PaGota cuibl JlopeHnna.

SIBneHHME DIEKTPOMAarHWTHOM MHAYKUIHMH. [IOTOK BEKTOpa MarHWTHOU
MHIAYKUUU. OJEKTPOABMKYILNAS CUiIa WHAYKUUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykuuu Papanes.

BuxpeBoe anekTpuyeckoe mojie. DJIEKTPOABHKYIIAS CUJIa MHIYKIUU B
MIPOBOAHUKE, IBHKYILIEMCS ITOCTYNATENBHO B OTHOPOAHOM MAarHMTHOM IIOJIE.

IIpaBuio Jlenna.

NHnykTuBHOCTE. fIBIEHME CaMOMHAYKIMHU. OJIEKTPOABIKYLIAs CHJA
CaMOMHYKIINH.

DHEpPrusi MAarHUTHOTO ITOJIS1 KATYIIKHU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: ITOCTOSHHBIE
MAarHHATBI, AJIEKTPOMArHUTHI, 3JIEKTPOJBUIATENb, YCKOPHUTENH 3JIEMEHTAPHBIX
YacTHIL], UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OneiT Dpcrena.

OTKJIIOHEHHE HJIEKTPOHHOT'O ITyYKa MATHUTHBIM I1OJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TTOJISL.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHIla Ha HOHBI SJICKTPOJIUTA.

SIBNeHHE 3IIEKTPOMATHUTHOW UHAYKIUU.

IIpaBuino Jlenna.

3aBUCHUMOCTh  JJEKTPOABIKYLIEH CWIBI HMHAYKUUA OT CKOPOCTH
M3MEHEHHS] MAarHUTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne MarHuTHOTO MO KATYIIKH C TOKOM.

Hccnenoanue neMCTBUS NOCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHOM MHIAYKIIHAH.

Pa3nen 5. Kosie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazcHUmMHble KOAeOAHUA

KonebarensHast cucrema. CBOOOIHBIE MEXAHUYECKHE  KOJIEOAHUS.
["apmonunyeckue konedbanus. Ilepuon, yactora, aMIuTya U ¢asza KojgeOaHUM.
[IpyxuHHBII MAasITHUK. Marematnueckui MasiTHUK. YpaBHeHuE
rapMoHu4Yeckux koseOanuid. IlpeBpailleHne >HEPruM MNpU TAPMOHUYECKUX
KOJIeOaHUSIX.

Konebarenbupiii kOHTYp. CBOOOJIHBIC SJEKTPOMArHUTHBIC KOJICOAHHS B
UJCATBHOM KOJEOAaTeIbHOM KOHTYpe. AHAIOTUS MEXAYy MEXaHHUYECKUMHU U
ANEKTPOMArHUTHBIMU KosieOanusmu. dopmyna TomcoHa. 3akoH COXpaHEHHS
SHEPTUU B UJICATHHOM KO0JIEOATEIbHOM KOHTYDE.



[IpencraBienne o0  3aTyxalmmx  KojieOaHWsX.  BhIHYyXIeHHbIE
MexaHudeckue KosieOaHusd. Pe3oHaHc. BBIHYXIEHHbBIE 3JIEKTPOMArHUTHbBIE
KOJIeOaHUsl.

[lepemenHnblii TOK. CUHYCOMJANbHBIA NEPEMEHHBIA TOK. MOIIHOCTh
[IEPEMEHHOI0 TOKAa. AMIUIMTYJHOE€ M JEHCTBYIOLIEE 3HAYEHUE CUJIbl TOKa U
HaIpSKEHUS.

Tpauchopmarop. [IpousBoxcrso, nepenaya " noTpedieHue
ANEKTPUYECKOM  SHEPIHH. OKOJIOTMYECKHME PHCKM TMpH  MPOU3BOACTBE
ANeKTpo3Heprun. KynbTypa MCIoNb30BaHUS 3JIEKTPOIHEPIUU B MOBCEIHEBHON
AKU3HH.

TexHuyeckre yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHHUE: DIIEKTPUYECKUI
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TUHUU JIEKTpONepeaay.

Jlemoncmpayuu

UccnenoBanue mnapaMeTpoB KoJeOaTEIbHON CHUCTEMBI (NIPYKUHHBIN WU
MaTeMaTUYECKUI MasiTHUK).

Habnronenue 3aryxarommx KojieOaHui.

UccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmronenue pezoHanca.

CB0OOOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumiorpamMMsl (3aBUCUMOCTU CHJIBI TOKA U HANpPsDKEHHS] OT BPEMEHN)
JUTSL JIEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mnociienoBaTENbHOM COEIMHEHHH PE3UCTOpa, KaTYLIKH
MHIYKTUBHOCTHU U KOHAEHCATOpa.

Mopeinb TMHUY 3JIEKTpONepeayn.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

HccnegoBanue 3aBUCMMOCTH MEPUOA MalbIX KoJieOaHUU Tpy3a Ha HUTHU
OT JJIMHBI HUTU U MAacCChI Ipy3a.

HccnegoBanne TmepeMEHHOTO0 TOKa B ILENM W3  [OCJEI0BATEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbBLE 60JIHbL

Mexanuueckrue BOJHBI, yclioBUsl pacnpoctpaHenus. Ilepuon. CkopocThb
pacnpocTpaHeHusi W JjduHa BOJHBL llomepedHble W MPOAOJIbHBIE BOJIHBI.
WNurtepdepenuus u auppakuus MEXaHUIECKUX BOJIH.

3ByK. CkopocTh 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBI. YCJIOBHSI H3JIYYEHHS BJIEKTPOMArHUTHBIX
BOJIH. B3aumHas opueHTtauusa BektopoB E, B, V B anekTpoMarHuTHO# BOJHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHUE, TOJIIpU3aLIKs,
mudpakuus, uareppeperus. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIkana 31eKTpOMAarHUTHBIX BOJIH. [I[puMeHeHre IeKTpOMarHuTHRIX BOJIH
B TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBA3U U TENEBUACHUSA. Pamrookarus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIECH CPEbI.

TexHuueckne yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
UHCTPYMEHTBHI, YJIbTPAa3BYKOBas MAarHOCTHKA B TEXHUKE W MEIAUIMHE, pajap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHa, TesegoH, CBY-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPaHEHUE MONEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Kone6mromieecs Teo Kak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nntepdepennu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.



HaGmronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYJIO0W U
4acTOTOU KoseOaHuil.

HccnenoBanne  CBOWCTB ~ JJIGKTPOMArHUTHBIX ~ BOJIH:  OTpa)K€HUE,
peioMIIeHUE, OJSIpU3anus, AMPpakius, UHTepepeHITHs.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. [IpsmoiimHENHOE pacIpOCTpPAHEHUE CBETA B
oaHOpoHOM cpeae. JIyd cBera. ToueyHbI HCTOYHUK CBETA.

OTtpaxxenue cBeta. 3akOHbI OTpaxeHus cBeta. [locTpoenue n3o0pakeHui
B IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPENOMIICHUS CBeTa. AOCONIOTHBIN
nokasaresnb npesomiienus. [loHoe BHyTpeHHee oTpakeHue. [IpenenbHplil yroi
ITOJIHOI'O BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceeta. CioxHbIi coctaB Oenoro cseta. LBer.

ColOuparomyie ¥ pacceuBaronye JuH3bL. ToHKass auH3a. POKycHOE
pacCTOsITHUE M ONTHYECKas Cuila TOHKOW JHH3bI. [locTpoeHne n3zoOpaxkeHuil B
coOMparolMx W pacceuBalmMX JuH3aX. dopmyna TOHKOM  JIMH3BIL.
VBenauueHue, JjaBaeMoe JUH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUIECKON ONITUKH.

BonnoBass ontuka. MuTepdepenuus cera. KorepeHTHble HCTOYHHKHU.
VYcaoBus HaOMOAEHUS MAaKCUMYMOB M MHHHUMYMOB B HHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakusa ceeta. udpaxuuonHas pemérka. YciioBue HaOMIOACHUS
[JIaBHBIX MAaKCMMyMOB TIpM MaJ€HHMH MOHOXPOMATHYECKOIO CBE€Ta Ha
TU(GPaKLIMOHHYIO PEIIETKY.

[Tonmapu3zanus cBera.

TexHuueckue yCTpoCTBA M NPAKTUYECKOE NPUMEHEHHE: OYKH, JIyma,
¢doToamnmnapaT, NPOCKIMOHHBIA amnmapar, MUKPOCKOM, TEJIECKON, BOJOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIIETKA, OJIAPOU.

Jlemoncmpayuu

[IpsiMonuHeHOE pacnpoCTpaHEHUE, OTPAKEHUE M MPETOMIICHHE CBETA.
OnTtuyeckue npudOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojiellb CBETOBOA.

UccnenoBanne CBONCTB M300paKeHUN B JTUH3aX.

Mopenn MUKpOCKOMa, TEJIECKOIA.

Habnronenue natepdepeHnu crera.

Habnronenune audpakiium ceera.

HaOnronenue nucnepcuu cBera.

[Tony4yeHue cekTpa ¢ MOMOUIBIO TPU3MBI.

[Tony4yenue cnektpa ¢ mOMOIIbI0 AUGPAKIUOHHON PEIETKY.

HabGnronenue nonsipusanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokazartens NpeOMICHHS CTEeKIIA.

UccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.

HaOmronenue aucnepcuu cBera.

Pa3nen 6. OCHOBBI CIEHUAIBHON TEOPHH OTHOCHUTEILHOCTH

['paHnubl TPUMEHUMOCTH  KJIACCHMYECKOM  MexaHuku. IlocTtynatsl
CIICIIMATIBHOW TEOPUM OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHLIUI OTHOCUTEIIbHOCTH DUHILTEIHA.

OTHOCUTENBHOCTh ~ OAHOBPEMEHHOCTH.  3aMEIJICHHE  BpPEMEHU U
COKpAILICHUE JUUIUHBI.
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DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3p Macchl C SHEPrUe€d W HMILYJIbCOM PEISTUBUCTCKOW YaCTHULBI.
DHeprus NoKosl.

Pasznen 7. KanToBas ¢pusuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

®ortonsl. dopmyna Ilnanka cBs3u sHeprun (HOTOHA C €r0 YaCTOTOM.
DHeprus U UMIyJbC POTOHA.

OtkpeiTue u uccnenoBanue Gorodpdexra. Onpitet A. I'. Cromerona.
3akonbl hoTodddexra. YpaBHenue DitHmTeriHa it poTtorddekra. «KpacHas
rpanuna» porosddexra.

JlaBnenue cBera. OnbiThl 1. H. JIeGenena.

XHAMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpOWCTBA M MPAKTHYECKOE NMPUMEHEHUE: (POTOIIEMEHT,
(doTOIaTUMK, COJTHEUHAs OaTapes, CBETOAUO/I.

Jlemoncmpayuu

®o103((PexT Ha YCTaHOBKE C LIMHKOBOM IJIACTUHOM.

Uccnenosanue 3akoHOB BHEMIHETO (oTOddeKTa.

CBeToaunon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OnbiTel Pezepdopaa mo paccesHUIO o -4acTHil.
[Imanerapuas monens aroma. I[locrynmarsl bopa. M3nmydyenune m moriomeHue
(OTOHOB IpU NEPEXOAE aTOMa C OAHOTO YPOBHSI SHEPrUU Ha JApyroil. Bumsl
cnekTpoB. CHEKTp ypOBHEW 3HEPTUH aTOMa BOJAOPO/IA.

BonnoBeie cBoiictBa yactuu. Bomuel ne bpoing. KopmyckynsipHo-
BOJIHOBOU AyaJIN3M.

CHOHTaHHOE U BBIHYXJIECHHOE U3JIy4YEeHHE.

TexHuyeckne ycTporcTBa M MPAKTUYECKOE MPUMEHEHUE: CIIEKTPAIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HaGnronenue nuHeWYaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopmsvie padbomul

HaOnronenue nuHedyaToro crekrpa.

Tema 3. Amomnoe a0po

DKCNEepUMEHTBI, OKa3bIBAIOIINE CIOKHOCTh CTpoeHHs siapa. OTKpbITHE
pamuoaktuBHOCTH. OmnbiTel  Pe3epdopma 1o  ompeneneHU0  cocTaBa
paanoakTUBHOrO wu3nydeHus. CoicTBa anbda-, Oera-, ramma-u3Iy4yeHHUs.
BnusgHue pagnoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

OTtkpbiTHE TPOTOHA W HelTpoHa. Hyknonnas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.

Anbda-pacnaa. DJIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacnag. ['amma-
U3TydyeHue. 3aKOH paJuoakTUBHOIO pacnaja.

DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHbie cuibl. Jledext maccsl siapa.

SnepHble peakuuu. JleneHue U CUHTES s1ep.

Anepnswiii peaktop. TepmosinepHbiii cunte3. [IpoGiemMbl U MEPCIEKTHUBBI
AJIEPHOM SHEPTeTUKU. DKOJOTUYECKHUE ACTIEKTHI SJIEPHON SHEPTETUKHU.

OneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.
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MeToap! HAOIIOACHHS ¥ PETUCTPAIUN SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTAbHBIE B3aWMOJICHCTBUAS. EIWHCTBO (HU3MYECKOW KapTHHBI
MHUpa.

TexHuyeckre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP,
Kamepa BunbcoHa, siaepHblil peakTop, aToMHasi 0oMOa.

Jlemoncmpayuu

Cu€TurK MOHUBHUPYIOIINX YACTHII.

Vuenuueckuii sxcnepumenm, 1abopamoptvle pabomuvl

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU M ACTPOPU3NKH

Oranbl pa3BuTUs acTpoHoMuu. lIpukiIamHOE W MHPOBO33PEHUECKOE
3HAYEHUE AaCTPOHOMMUH.

Bug 3Bé3nnoro Heba. Co3Be3ausi, sipkue 3BE3/bI, MUIAHETHI, UX BUIUMOE
JBUYKEHUE.

ConHeuHas cucrema.

Comnue. Conneynas akTUBHOCTb. McTtounuk sHepruu CosiHIA W 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKH. J(MarpamMma «CIIEKTpaldbHBIM KJIacc —
CBETUMOCTB». 3BE3bI TJIABHOM IOCJIENOBATENBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» JUIA 3BE3] TJIABHOM NOCJIEN0BATENBHOCTH. BHYTpEHHEE CTpOEHHE
3BE31. COBpEMEHHBIE MPECTABICHUSA O IPOUCXOXKIAECHNH U 3BoJronuu CoJiHIa
M 3BE3J. DTanbl )KU3HU 3BE3I.

Mueunsiii [Iyte — Hama ['amaktuka. [lonoxxenue n aBuxenne CoyHIA B
lNanaktrke. Tumnbl ramaktuk. PaguoranakThku m KBasapbl. UEpHBIE NOBIPHI B
A/ipax rajakTuK.

Bcenennas. Pacmimpenue Bceenennoil. 3akon Xa00na. PazGeranue
ranakTuk. Teopust bonbimoro B3psiBa. PenmkroBoe n3nyyeHue.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnooenus

Ha6nronenus HEBOOPYKEHHBIM TJ1a30M Cc HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM Il ONpENeNeHUs] TOJIOKEHHUS] HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3A1s1 CeBepHOro Mosymapus u
SPKUE 3BE3IBL.

HaGnronenus B Teneckon Jlynsl, minanet, Maeunoro IlyTu.

O0o0maroniee MOBTOPEHUE

Ponp ¢u3ukum u acTpoHOMUM B HSKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKOW cdepax NeATEIbHOCTH 4YEJIOBEKa, pOJib U MECTO
GU3MKM W acTPOHOMHHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, pOJib
dbu3uyeckor Teopun B POpMHUPOBAHUU TIPEACTABICHUN O PU3NUECKON KapTHUHE
MHUpa, MECTO (PU3NYECKOM KapTUHBI MHUpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUIA O IPUPOJE.

MexknpeaMeTHbIE CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 kiacce ocyIiecTBiseTcs ¢
y4€TOM COJIepKATENbHBIX MEXKIPEIMETHBIX CBSI3€d C KypcaMHW MaTe€MaTHKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsamust, CBI3aHHbIE C U3yYEHUEM METO/I0B HAYYHOTO
NO3HAHUSA: SIBJIEHUE, Hay4YHbIA (paKT, rUroTe3a, pu3nyeckas BeIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIIb, U3MEPEHUE.

Mamemamuka: peumieHUE CHUCTEMBl YPaBHEHUH, TPUTOHOMETPUYECKHE
(GyHKIMH: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
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TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIMU HA OCU KOOPAUHAT,
CIIO)KEHHWE BEKTOPOB, NPOW3BOJHBIC JJIEMEHTAPHBIX (PYHKIUN, TPU3HAKH
MOI00MST TPEYTrONBHUKOB, OIMPEACIICHHE TUIOMAAN TUIOCKUX (GUTYp U o0BhEMa
TeJL.

buonocus: >nekTpudeckue SBJICHUS B KMBOM NPUPOJE, KOJeOATEIbHBIC
JNBIKCHUSI B JKMBOW NPUPOJIC, ONTUYECKUE SIBJICHUS B JKUBOU MPUPOJE,
NEUCTBUE paialliy HaA KUBbIC OPTaHU3MBI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYJ, KpUCTAINIMYECKash CTPYKTypa
TBEPABIX TEN, MEXaHU3Mbl OOpa3OBaHUsl KPUCTAUIMYECKOMW  PEIIETKH,
CIIEKTPAJIbHBIA AHAJIN3.

l'eoepagusa: wmarHWTHBIE TOJIOCA 3€MJIM, 3aJCKH MArHUTHBIX Py,
doToCchEMKA 3eMHOM TOBEPXHOCTH, MPEACKA3AHNE 3EMIICTPSICCHHI.

Texnonocus: NVHUM DIEKTPOIEpEad, TEHEPATOpP IEPEMEHHOTO TOKa,
ANEKTPOABUTATEb, UHIYKIIMOHHAS TIeYb, paaap, paauonpuéMHUK, TEIEBU30DP,
aHTeHHa, TenedoH, CBY-neub, NpOeKIMOHHBIN amnmnapaT, BOJOKOHHAsI ONTHKA,
COJIHEYHAas Oatapes.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue ydeOHOro npeamera «Pu3MKa» HA YPOBHE CPEIHETO OOIIETO
oOpazoBaHusi  (0a30BbIH  YpPOBEHb) JIOKHO OOECHEYUTh  JTOCTUIKECHUE
CIIEIYIONIUX JIMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIHHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIE pe3yJabTaThl OCBOCHHS YyueOHOTo mpeameTa «Du3uKay
JOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTH  OOydYarommxcs
PYKOBOJICTBOBaTbCA C(POPMHUPOBAHHOW BHYTPEHHEH TO3WIMEH JIMYHOCTH,
CHUCTEMOM IIEHHOCTHBIX OPHEHTAIMM, MO3UTHBHBIX BHYTPEHHHUX YOEKICHHH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO  OOIIECTBa,
pacUIMpEeHUE >KU3HEHHOTO OMbITa W OMbITa JESITEIILHOCTH B MPOIECcCce
peanu3alui OCHOBHBIX HAIpPaBJICHUN BOCIHUTATEIbHOU JEATEILHOCTH, B TOM
YHUCJIe B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  MO3MIIMH  OOYy4aromerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUICKOTO 00IIECTBA;

NPUHATHE TPAJAUIIMOHHBIX OOIIEUETOBEYSCKMX TYMAHUCTHYECKUX U
JIEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTBH BECTH COBMECTHYIO JICSITEIIBHOCTh B MHTEPECAX IPaKIaHCKOTO
o011ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTEIIbHONW OpPTraHU3aIINHY;

yMEHHE  B3aUMOJEHCTBOBAaTH C  COIMAJbHBIMH  HWHCTUTYTaMH B
COOTBETCTBHH C MX (PYHKIHMAMHU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTApHON 1 BOJIOHTEPCKOM JEATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU UJICHTUYHOCTH,
aTPUOTU3MA,;

IIEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YYEHBIX B 0051aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CITIOCOOHOCTH OIICHWBAThH CHUTYAIlUIO W NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIC B
NEeATEIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3C¢TeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs OCTETHKY HAYIHOTO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKE;

5) Tpy10BOT0 BOCIIMTAHHUSI:

HHTEpEC K pa3audHbIM chepaM mpodecCHOHATBHON IeSTEILHOCTH, B TOM
quClie CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHME COBEpIIAaTh OCO3HAHHBIN
BBIOOp Oynymield mpodeccuu U pPeain30BBIBATH COOCTBEHHBIC JKU3HECHHBIE
TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0O M CamM0OOpa3OBaHUIO B
obnacTu GU3NKK HA IPOTSHKEHUN BCEH KU3HH,

6) IKOJIOrHYeCKOT0 BOCITUTAHHS
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c(hOPMUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYphI, OCO3HAHHE TI00ATHHOTO
XapakTepa 3KOJOTHUYECKUX TpooIieM;

IUIAHUPOBAHUE W OCYIIECTBICHUE JIEMCTBUM B OKPYKAIOIIEH Ccpele Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHS YEIOBEUECTBA;

paclIMpeHre OmbITa ACSATEILHOCTH HKOJOTUYECKON HAIMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3HUKeE;

7) HEeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS (PU3NUECKON HAYKH;

OCO3HAHHME I[EHHOCTH HAyYHOW JMESITEIbHOCTH, FOTOBHOCTh B IIPOIIECCE
M3ydeHuss (PU3MKM  OCYIIECTBIATh MPOCKTHYID W HCCIEIOBATEIHCKYIO
NEATEeIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3naBaTebHBbIC YHUBEPCAJIbHBIEC YUeOHbIE 1eiiCTBUSA
Bba3oBble Jlornyeckue 1eiicTBUA:

CaMOCTOATENIbHO  (OpMyJIMpOBaTh M aKTyalIM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeneNnsaTh LENU NEATEIbHOCTH, 3a/1aBaThb MapaMeTpbl U KPUTEPUU HX
JTOCTHKEHUS,

BBUSIBJIATh 3aKOHOMEPHOCTM U TNPOTUBOPEUHS B PacCMATPUBAEMBIX
(pU3HYECKUX ABJICHUSX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaIN3a UMEIOLIUXCS
MaTepualbHbIX 1 HEMATePUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESATENBHOCTb, OLEHUBATh COOTBETCTBUE
pE3yNbTAaTOB LIEJISAM, OLIEHUBATh PUCKHU MOCIEICTBUI N€ATETbHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B YCJIOBHUSIX peEajbHOIO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILIEHUE TPYU PELIEHUH )KM3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarebcKue 1eiiCTBUSA:

BJIQJIETh HAYYHOW TEPMHUHOJIOTHEN, KIIOYEBBIMU MOHATUAMH U METOJAMHU
(u3NUecKoi HayKH;

BIIQJIETh ~ HaBBIKAMU  Y4YEOHO-MCCIEAOBATEIbCKOM W MPOEKTHON
NeATeIbHOCTH B 00JacTH  (DU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITENIbHOMY  TOMCKY METOJIOB  pEIIeHHs] 3aJad  (U3HYECKOro
coJiepKaHusl, IPUMEHEHHIO PA3JIMYHbIX METOJOB MO3HAHUS;

BJQJ€Th BHUJAMH JEATEIBHOCTH IO MOJYyYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalny, MpeoOpa3oBaHUI0 W MPUMEHEHUIO B Pa3IMYHBIX YUEeOHBIX
CUTYaIIMsIX, B TOM YHCIIE TPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITh MPUYMHHO-CJICJICTBEHHBIE CBSI3W M aKTyaJlU3WpOBaTh 3ajaavy,
BBIIBUTATh TUINOTE3y €€ PEeIleHUs, HAaXOIUTh apryMEHThI ISl JOKa3aTellbCTBa
CBOMX YTBEPXKICHHI, 3a/1aBaTh NapaMETPhbl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBAaTh TIOJYYEHHbIE B XOJI€ PEIICHMs 3aJauyd pe3yJIbTaThl,
KPUTUYECKH OLEHMBATh MX JIOCTOBEPHOCTH, IMPOTHO3UPOBATH H3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3YYCHUH (PU3UKHU;

JaBaTh OIIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OMBIT;
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yMETh TMEPEHOCUTh 3HaHHs MO0 (U3HKE B MPAKTUYECKYI0 00JIacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJEH, PEJIAraTh OPUTrMHAIbHBIE MOAXOAbI U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUSI.

Pabora ¢ nuHpopmanueii:

BJIa/IETh HaBBIKAaMHU MOJyuyeHUs MHPOpManuu (HU3HUECKOTO COJEpKaHus
Y3 UCTOYHHUKOB PA3HBIX TUIIOB, CAMOCTOSITENIBHO OCYIECTBISATh MOUCK, aHAJIU3,
CUCTEMAaTHU3alMI0 U MUHTEPHPETAUI0 HHPOPMAIMK PA3IUYHBIX BUJIOB U (POpM
MPEACTABJICHHUS;

OLICHMBAThH JOCTOBEPHOCTHh HH(OpMALINH;

UCIIOJIB30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJOTMA B  pEUICHUUM  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 33Jlay ¢ COOJII0JIEHHEM TpeOOBaHUW IPrOHOMHKHU, TEXHUKH
0€30IacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHHUS], TPABOBBIX U ITHUYECKUX HOPM,
HOPM UH(OPMaLIMOHHOM 0€30MacHOCTH;

CO37aBaTh TEKCThl (PU3MUECKOr0 COJAEPKAHMS B PA3NMUYHBIX (popMaTax c
y4€TOM Ha3HaueHusd HWHGOpMAUUMM U LEJIEBOM ayJuTOpuH, BbIOHMpas
ONTHUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyaTIU3ALINH.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIe yueOHbIe 1eCTBHSA:

OCYUIECTBJIATh OOIIEHHE Ha Ypokax (QU3MKA MU BO BHEYPOUYHOU
NEATEIIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIUKTHBIX CUTyalldd M CMSIr4aTh
KOH(JIUKTBIL;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIB30BAHUEM
A3BIKOBBIX CPE/ICTB;

IIOHMMAaTh W  MCIHOJB30BATh  MPEMMYyLIECTBA  KOMAaHAHOM U
WHJUBUyaJIbHON pabOTHI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEUCTBHM C YUETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO WICHA KOJUJIEKTUBA;

IPUHAMATh 1€MW COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBaThH U
KOOPJIMHUPOBATh ACHUCTBUSA MO €€ JNOCTHUKEHHIO: COCTaBJIATh IUIAH JICVCTBHM,
pacnpenensiTh pojad ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJIbTAThl
COBMECTHOU paboThI;

OLIEHMBATh KAa4E€CTBO CBOETO BKJIAJAa M KaXJOT0 y4aCTHMKA KOMaHIbl B
oO1Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKThI, OIEHUBATh HJAEU C TO3UIMU HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IO3UTHUBHOE CTPATErMYECKOE ITOBEICHHE B PA3TUYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHULIUATUBHBIM.

PerynsiTuBHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbBHO ~ OCYLUECTBJIATH IIO3HABATEIIBHYIO  JIESATEIBHOCTH B
obmactu (QU3UKK UM aCTPOHOMHUHU, BBISBISATH MPOOJIEMBbI, CTaBUTh W
dbopmyIupoBaTh COOCTBEHHBIE 33/1aUH;

CaMOCTOSITEJIbHO COCTABJIATh IJIAH PEHICHUS] PACUETHBIX U KAaU€CTBEHHBIX
3a/1a4, TUTAH BBITIOJTHEHUS TMPAKTUYECKOW pPaboOThl ¢ Y4ETOM MMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU;

J1aBaTh OLICHKY HOBBIM CUTYalUsM;
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pacmidpsTh paMKh ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTECHUM;

JieNaTh OCO3HAHHBIM BBIOOp, APryMEHTHpPOBaTh €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO SPYAMIMUA B 00JIacTH
(¢U3MKH, TOCTOSHHO TIOBBIIIATH CBOM 00pa3oBaTENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIBbHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BIIQ/ICTh HAaBBIKAMHM TIO3HABATENIbHOM peduiekcuu KakK OCO3HaHUs
COBEPILIAEMbIX JEHCTBUII M MBICIUTEIbHBIX IPOIECCOB, MX PE3YyJIbTaTOB M
OCHOBaHMIA;

UCIIOJIb30BaTh MNPUEMBI pedieKcHH Il OLIEHKW CHUTyallud, BbIOOpa
BEPHOTO PEILICHNUS;

YMETh OLICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI U apryMEHTBHl JPYTUX NpPH aHaJU3€ pPe3ylIbTaTOB
NEeSATENbHOCTH;

MPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apryMEHTBhl JPYTrUX MpPU aHAJIU3€ PE3yJIbTaTOB
NEeSATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B nponecce n1ocTHkeHUs: IMYHOCTHBIX PE3YJIBTATOB OCBOEHUS ITPOTrPaMMBbI
no Qusuke s YpPOBHS cpeaHero oOmiero oOpa3oBaHUsS Yy OOyYaroluxcs

COBEPIIICHCTBYETCS OMOITMOHAITEHBIN WHTEJUICKT, TIPEAMOJIarafoIIHA
c(hOpMUPOBAHHOCT:
CaMOCO3HAHUS,  BKJIIOYAIOIIETO  CIHOCOOHOCTh  MOHUMATh  CBOE

AMOIIMOHAJIBHOE COCTOSIHUE, BHJETh HANpaBICHUS pPa3BUTHS COOCTBEHHOM
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJMPOBAHHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIOCOOHOCTh aJanTUPOBAThCS K
AMOIIMOHAJIBHBIM H3MEHEHUSIM M TPOSBIATh THOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBALWH, BKJIIOYAIOMIEH CTPEMIIEHNE K JOCTHKECHUIO LIETU
U yCIexy, ONTUMU3M, HHULIMATUBHOCTh, YMEHHUE JIEUCTBOBATh UCXO/S U3 CBOUX
BO3MO>KHOCTEH;

SMIIATUH, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh  AMOLIMOHAIBHOE
COCTOSIHMUE JpPYIMX, YUYWUTBIBaTh €ro TMpH OCYIIECTBICHUH OOIICHMS,
CIIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAIbHBIX ~ HAaBBIKOB, BKJIIOYAIOUIUX CIOCOOHOCTh  BBICTPAMBATH
OTHOUIEHUS C APYTUMH JIObMU, 3a00TUTHCA, MPOSBIIATh HHTEPEC U pa3peiiaTh
KOH(DJIUKTBHI.

HPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenuss B 10 kiacce npeaMeTHbIC pe3yJibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD y OOYHAIOIIUXCS YMEHHUIA:
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J€MOHCTPUPOBATh HA MPUMEPAX poJib U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KAapTUHBI MUPA, B PA3BUTUH COBPEMEHHOM TEXHUKHU U
TEXHOJIOTHUH, B IPAKTUYECKOU EATENBHOCTH JIFOAEH;

YUUTBHIBaTh TPAHULBI MPUMEHEHUS HW3YUYEHHBIX (PU3NYECKUX MOJICICH:
MarepuaibHas TOYKA, MHEpUUAIbHAs CUCTEMA OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UACAJBHBIM a3, MOJEIA CTPOEHHUS Ta30B, KUIAKOCTEH W TBEPABIX TEI,
TOYCYHBIN AIIEKTPUUECCKUM 3aps]l IPU PEeLICHUN PU3NIECKUX 3a/1aY;

pacno3HaBaTth (HU3UUECKUE SBJICHHS (TIPOIECCh) M OOBACHATH WX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KMHETHUYECKOW TEOPHH CTPOECHHS
BEIIECTBA M  BJEKTPOJWHAMHMKH: PABHOMEPHOE H©  PaBHOYCKOPEHHOE
NPSAMOJIMHEMHOE JIBUJKEHHE, CBOOOJHOE TMaJ€HUE TeJ, JABWKEHUE II0
OKPY>XKHOCTH, HWHEpLHMs, B3auMojeciictBue Tein, auddysus, OpoyHOBCKOE
JBUKEHUE, CTPOCHUE KUJIKOCTEH U TBEPABIX TEJ, U3MEHEHUE 00bEMA Tell MpHU
HarpeBaHuM (OXJIAXIEHUH), TEIJIOBOE PABHOBECHUE, UCIIAPEHUE, KOHACHCALIMS,
IJIaBJICHUE, KPUCTAJUIM3alMsl, KHUIIEHUE, BIJIAXKHOCTh BO31yXa, IOBBILIECHUE
JABJIEHUSl Ta3a IpPU €ro HArpeBaHWUd B 3aKPBITOM COCYIE, CBS3b MEXIY
napamMeTpamMl COCTOSIHMS Tra3a B  H30MpOLECccax, JJIEKTpU3alMs Tell,
B3aMMO/JICHCTBUE 3aPAIOB;

ONKCHIBATH MEXAHUYECKOE JBUKEHUE, UCTIOIb3YSl (PU3NUECKUE BETUUNHBI:
KOOpJIMHATA, MYyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHUIIA,
UMITyJIbC ~ T€Ja, KUHETHUYECKas  DJHeprusi, IOTEeHUUaJIbHas  JHEprus,
MeXaHuvecKkas padoTa, MEXaHWYEeCKas: MOIIHOCTh; MPU ONUCAHWUU IMPABUIIBHO
TPaKTOBaTh (PU3UYECKUU CMBICI HCIOJIb3YEMBIX BEIWYMH, UX O0O3HAUEHUS U
€AMHUIIbI, HAXOAUTH (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIIMUYUHY
C IPYTHUMH BEJIMYMHAMH;

OMKCHIBATh M3YYECHHbIE TEIUJIOBbIE CBOWCTBA TEJl W TEIUJIOBBIC SBIICHHUS,
UCTIONB3ysl (U3MYECKUE BEIMYMHBL: JIaBIIEHUE Tra3za, TeMIlepaTypa, CpeaHss
KHUHETHYEeCKas SHEPTHUsl Xa0THUYECKOTO JBUKEHUS MOJIEKYI,
CpEeIHEKBaJpaTHU4Hass CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIJIOThl, BHYTPEHHSSA
sHeprusi, pabotra raza, KOI(UIMEHT TMOJE3HOr0 JEUCTBUS TEIJIOBOTO
JBUTATENs; TPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3WYECKHUA CMBICT
UCIIOJIb3YEMbIX BEJIIMYMH, UX OOO3HAUYEHMS] WM €IMHHULBI, HAXOIUThb (OPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEJIMUHUHY C IPYTUMH BEJIMUYMHAM;

ONKCHIBATh  M3YYECHHbIE  JJIEKTPUYECKHME CBOMCTBAa  BEIIECTBA H
AJIEKTPUUYECKUE SBJICHUS (TIPOLIECChI), HCMONB3YS (U3UYECKUE BEITUUYUHBI:
ANEKTPUYECKUH 3apsi, SNEKTPUUYECKOE T0JIe, HAPSKEHHOCTD TMOJIsl, HOTEHLIHAT,
Pa3HOCTh MOTEHLMAJIOB; MPH ONWCAHWU NPABUIBHO TPAKTOBATH (DPU3MUYECKUN
CMBICJI HCTOJb3YEMBIX BEJIMYMH, UX OOO3HAYEHUSI W E€IUHULbI; YKa3bIBATh
GopMynbl, CBS3BIBAIONIME JAHHYIO (PU3MYECKYI0 BEIUYMHY C JIPYTUMU
BEJMYMHAMU;

aHaNU3upoBaTh  (U3MYECKHME TMPOIECChl M  SBJICHUSA, HCHOJB3YS
¢u3nuecKre 3aKOHbl W MPUHIMUIBL: 3aKOH BcemMupHoro Tsarotenus, I, 11 u Il
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHUS MEXaHUYECKOW SHEPruM, 3aKOH
COXpaHEHUs] UMITYJIbCA, TPUHIUI CYNEPHO3UIMU CUJI, TPUHIIUI PAaBHOIPaBUs
UHEPLHUAIbHBIX CHCTEM OTCYETA, MOJICKYJIAPHO-KUHETUYECKYIO TEOPHIO
CTPOEHHUS BEUIECTBA, Fa30BbI€ 3aKOHBI, CBSA3b CPEAHEN KMHETHUECKOW 3HEpTruu
TEIJIOBOTO JIBUKEHUS MOJEKYJ ¢ aOCOJIOTHOM TeMIepaTypoid, MEpBbIM 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAaHEHHMs DJIEKTPUUYECKOro 3apsana, 3akoH Kyiona,
IPU 3TOM PA3IMYaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOEe
BBIPAKEHUE U yCIIOBUS (TPAHUIIbI, 00JACTH) MPUMEHUMOCTH;
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OOBSACHATH OCHOBHBIE€ MPUHUUIIBI JIEUCTBHS MAIllMH, HOpHOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inyaTh yCIOBUS UX 0€30MacHOr0 MCIMOJIb30BAHUS
B IIOBCEIHEBHOM JKU3HU;

BBITIOJHATh IKCHEPUMEHTHI 10 HUCCIEIOBAHHUIO (U3MYECKUX SIBICHUNA U
IIPOLIECCOB C UCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX M3MEPEHUMU, MPU 3TOM
dbopmynupoBath TpoOieMy/3agady W THUIOTE3y YYeOHOTO HSKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIJIOXKEHHOTO OOOPYIOBaHMs, MPOBOIUTH OMBIT U
(bopMyIMpPOBaTh BHIBOIHI;

OCYIIECTBIISITh MPSMbIE M KOCBEHHbIE M3MEPEHUS (PU3UUECKUX BEIUYHH,
Opy 3TOM BBIOMPATh ONTHUMAJBHBIM CHOCOO HM3MEpPEeHHs M UCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHMOCTH MEXIy (U3NYECKUMHU BEITUYMHAMU C
HCIIOJIb30BAaHUEM MPAMBIX W3MEPEHHM, IPU 3TOM KOHCTPYHUPOBAaTh YCTaHOBKY,
(uKCHpOBaTh PE3YJIHTATH MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B
BHJI€ TaOJINII U TPA(UKOB, A€NIaTh BHIBOABI IO pe3yJIbTaTaM UCCIEI0BAHMUS;

co0JiroaTh MpaBuUiia 0€30MacHOro TPy/la MpU MPOBEACHUN UCCIICIOBAHUI
B paMKax y4eOHOIO 3KCIEpHUMEHTa, Y4eOHO-HCCIIEOBATENbCKON U MPOEKTHOM
NEATEIBHOCTH  C  HCIOJB30BAHMEM  W3MEPHUTENIbHBIX  YCTPOHMCTB U
1a00paTOPHOTO 000PYOBAHUS;

pemath pacu€THhIE 3aJayd C SBHO 33JaHHOW (PU3UYECKONW MOJEINbIO,
UCIIONb3ysl (PM3UYECKUE 3aKOHbl M NPHUHIMIBI, HA OCHOBE aHAJM3a YCJIOBHS
3a/la4yu BbHIOMpPATh (PU3HYECKYIO0 MOJEJb, BBIAECHATh (PU3NYECKHE BEIMYMHBI U
(dopmynbl, HEOOXOAUMBIE ISl €€ pEelIeHUs, TPOBOAUTH PACUETHl U OILIEHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOMN BEITMUNHBI;

pemarb KaueCTBEHHbIE 3a/1avu: BBICTPAUBATh JIOTUYECKH
HEMPOTUBOPEUMBYIO LIEMIOYKY PACCYKJIECHUN C OMOPOW Ha M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS;

UCIIONIb30BaTh  MpPU  PEIIEHWHM  y4eOHbIX  3a7a4  COBPEMEHHBIE
MHDOpPMAIIMOHHBIE  TEXHOJIOTMM  JJIs  [IOMCKA, CTPYKTYPUPOBAHHS,
UHTEpPOpEeTallud W  TOPEACTaBlIeHUs y4eOHOM M Hay4YHO-TIOMYJISIPHON
uHpopManuy, TMONYYEHHOM U3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJyYaeMyt0 HHPOpPMaLIUIO;

NPUBOANTH MPUMEPHI BKIAJa POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHUE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOLIEr0 MHUpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA N0 (PU3UKE B TTOBCEAHEBHOM JKU3HU
st obecrieueHus 0e30macHOCTH Tpu  oOpamieHMu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJIsl COXPAaHEHUS 3A0POBbS U COOIIOEHUS HOPM
HKOJIOTUYECKOTO TTOBEACHUS B OKPYXKAIOILEH CpeJie;

paboTaTth B TpYIIE C BBIIOJIHEHHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIbl, PALMOHATIBHO PACHpPENesaTh OOSI3aHHOCTH U
IUIAHUPOBATh  JIESITEIbBHOCTh B  HECTAHAAPTHBIX CHUTYyalMsIX, aJIeKBATHO
OLICHMBATh  BKJaJ  KaXJOr0 U3 YYaCTHUKOB TpyHNbl B  pEIICHHE
paccMaTpuBaeMon MPOOJIEMBI.

K xoniy oOyuenus B 11 kjacce mpeIMeTHbIE Pe3yJibTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKON NEATEIBLHOCTH JIFOAEH, LEIIOCTHOCTh U €IUHCTBO
(du3HUecKoil KapTUHBI MUPA;
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VYUTHIBATh TPAHWIBl TPUMEHEHHUS H3YyYCHHBIX (DU3NYECKUX MOJEIICH:
TOYCYHBIA DJICKTPUUYECKUN 3apsil, Jyd CBETa, TOYEYHBIM HCTOYHHK CBETA,
A/lepHasl MOJENb aTOMa, HYKJIOHHAs MOJElIb aTOMHOIO SiApa MHpPU pPELICHUU
duznyeckux 3anad;

pacno3HaBath (U3UYECKUE SBJICHHS (TIPOIECCh) M OOBIACHATH WX Ha
OCHOBE 3aKOHOB DJJIEKTPOJMHAMHKHA W KBAaHTOBON (U3HMKHU: DJIEKTPUUYCCKAs
MPOBOAUMOCTD, TEIUIOBOE, CBETOBOE, XUMUUYECKOE, MAarHUTHOE JICUCTBUS TOKA,
B3aMMOJICKCTBUE  MATrHUTOB, JJICKTPOMArHuUTHas  WHAYKUUS, JCHCTBHE
MarHUTHOTO TMOJiA Ha TMPOBOJHUK C TOKOM H JIBIXKYLIUWCS —3aps,
AJEKTPOMArHUTHBIE KOJEOAHUS U BOJIHBI, MPSIMOJIMHEHHOE PacHpOCTPaHECHHE
CBETa, OTPAKEHHE, MpeToMIICHHEe, HHTepdepeHns, TU(PPaKIUI U TOIIPU3AIIHS
CBeTa, aucnepcus cBeta, hoTodnekrpuiaeckuii 3pdext (hotorddexr), cBeToBOEC
JABJICHUE, BO3HUKHOBEHHWE JIMHEMYaTOro CHEKTpa aromMa BOJOpPOAa,
€CTEeCTBEHHAs U UCKYCCTBEHHAs PaJUOaKTUBHOCTb;

OTUCHIBATh U3yUYCHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUUECKUE, MAaTHUTHBIE,
ONTHUYECKHE,  DJIEKTPUUECKYI0  MPOBOAUMOCTh  PA3IUYHBIX  Cpel) W
AJIEKTPOMArHUTHBIC SIBJICHUS (IIPOLIECCHI), UCTOJB3Ys (U3NUYECKUE BEITUYUHBI:
ANEKTPUYECKUH 3aps]l, CUJIa TOKA, FJEKTPUUECKOE HANPSHKEHHE, SJIEKTPUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHUHMAJIOB, 3JIEKTPOABWXKYIIAs cuja, padoTa
TOKa, WHAYKIMWS MAarHuTHOTO Tojis, cuina Awmmnepa, cuia JlopeHia,
WHJYKTUBHOCTh KATYIIKU, SHEPTUsl AJIEKTPUUYECKOTO W MATrHUTHOTO IOJIEH,
MEPUOJI U YacToTa KojeOaHuil B KoueOaTeIbHOM KOHTYpE, 3aps] U cujla TOKa B
Ipolecce TapMOHMYECKHUX  OBJEKTPOMArHUTHBIX  KoJjiebaHuil, (okycHoe
pacCTOSIHUE W ONTUYECKasl CUJIa JIMH3bI, IPU ONMKMCAHUU MPABUILHO TPAKTOBATh
(U3UYECKUIT CMBICT HMCIOJIb3YEMbIX BEIWYUH, UX OOO3HAUYCHUS U CIUHUIIBI,
yKa3bIBaTh (HOPMYJIbl, CBS3BIBAIOIIME JAaHHYIO (DU3UYECKYIO0 BEJIMYHMHY C
JIPYTUMU BEJTMYUHAMH,

OTNUCHIBATh H3YUYCHHbIC KBAHTOBBIC SIBIICHUS M MPOIECCHI, MCIOJIb3Ys
dbu3uYecKre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U
4acToTa CBETa, SHEPIUs U MUMMYJbC (POTOHA, MEPUOJ TOJIypachana, dHEPrus
CBSI3U aTOMHBIX SIJIep, NMPU OMHCAHWU MPABWIHHO TPAKTOBATH (PUIMYECKUM
CMBICT HUCIOJB3YEMbIX BEJMYMH, UX OOO3HAYCHUSI W EIUHUIIbI, YKa3bIBaTh
bopMyJibl, CBS3BIBAIOIIME JIAHHYIO (PU3MYECKYIO BEJIUYUHY C JAPYTUMHU
BEJIMYMHAMM, BEIYUCIISITh 3HaAUCHUE (PU3UUECKON BEJIMUUHBI;

aHaIM3UpPOBaTh  (PUBMYECKHUE TPOIECChl U SIBJICHUS, HCIOJIb3Ys
dbu3uYecKre 3aKOHBI U MPUHIMIBL: 3aK0OH OMa, 3aKOHBI TIOCJIEIOBATEIHLHOTO U
MapajyieIbHOTO COEAUHEHUsI NPOBOAHUKOB, 3akoH Jlxoynsa—JleHua, 3akoH
AJIEKTPOMAarHUTHOW WMHAYKIIMU, 3aKOH MPSIMOJMHEHHOTO pacnpOoCTpaHEHUS
CBETa, 3aKOHbl OTPAKEHHUS CBETAa, 3aKOHbI IMPEJIOMIICHUS CBETa, ypaBHEHHE
OiinmrenHa st GoTorddexTa, 3aKOH COXPAHEHHS JHEPTUH, 3aKOH COXPaHECHUS
UMITYJIbCA, 3aKOH COXPAHEHHUS JJIEKTPUYECKOIrO 3apsiia, 3aKOH COXPaHEHHUS
MacCOBOTO YHCIIA, MOCTYJaThl bopa, 3aKOH pajiiOaKTUBHOTO pacnajaa, Mpu 3TOM
paznuyaTh  CJIOBECHYIO (OpPMYIHMpPOBKY 3aKOHA, €ro MaTeMaTUYecKoe
BBIPAKEHUE U yCIIOBUA (TpaHULIbl, 00JIaCTH) IPUMEHUMOCTH;

OTNpENENATh HaNpaBJICHUWE BEKTOpa WHIYKIIMM MAarHUTHOTO  TOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa u cuiibl JIopeHiia;

CTPOUTh M OMHUCHIBATH M300pa)K€HUE, CO3/1aBaEMOE€ IIJIOCKUM 3E€pKajioM,
TOHKOM JINH301;

BBITIOJTHATh JKCIIEPUMEHTBI MO MCCJIEAOBAaHUIO (DU3WYECKUX SIBICHUM U
MPOIIECCOB C MCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX M3MEPEHHM: MPU ITOM
dbopmynupoBath MpobiieMy/3aadyy W THUIOTE3y Y4YEOHOrO SKCIIEPUMEHTA,
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coOupaTh YCTAaHOBKY M3 MPEIJIOXKEHHOTO OOOPYIOBaHMs, MPOBOIUTEH OMBIT U
(bopMyIMpPOBaTh BHIBOIHI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHHSI (PU3NYECKUX BEITUYMH,
Opy 3TOM BBIOMPATh ONTHUMAJBHBIM CHOCOO HM3MEpPEeHHs M HUCIHOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

HCCJIEIOBaTh 3aBUCUMOCTH (PU3UYECKMX BEIUYMH C HCIOJIb30BaHUEM
OpSIMBIX HM3MEPEHUI: MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DPUKCHpPOBAThH
pe3yNbTaThl OJYYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEIIMYUH B BUAE TAOIUI] U
rpaduKoB, JeaTh BRIBOBI [0 PE3yJIbTaTaM UCCIICOBAHMUS,

co0MroAaTh MmpaBmiia OE30MacHOTO TPyia IPU MPOBEACHUHN HCCIEI0BaHUN
B paMKax y4eOHOIO 3KCIEPHUMEHTa, Y4EOHO-HCCIIEOBATENbCKON U MPOEKTHON
NEATEIBHOCTH  C  HCIOJB30BAHMEM  W3MEPHUTENIBHBIX  YCTPOHMCTB U
1a00paTOPHOTO 00OPYAOBAHUS;

pemaTh pacu€THbIE 3aJayd C SBHO 33JaHHOW (PU3NYECKOH MOJEINbIO,
UCIIONb3Ysl (PM3MUECKUE 3aKOHbl M NPHUHIMIBI, HA OCHOBE aHAJM3a YCJIOBHS
3a/1la4yu BbIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIMYMHBI U
(dopmynbl, HEOOXOUMBIE ISl €€ PELICHUs, TPOBOJUTh PACUETHl U OLEHUBATh
peaNbHOCTh MOTYYEHHOTO 3HaYeHUs (PU3NUECKOIN BEITMUNHBI;

pemarb KaueCTBEHHbIE 3a/1avu: BBICTPAUBATh JIOTUYECKH
HEMPOTHUBOPEUYMBYIO LIETIOYKY PACCYKIEHUM C ONMOPOM HAa M3YUYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE SIBICHMUS;

UCIIOJIb30BaTh  MpPU  PEIIEHWH  YYEeOHBIX  337a4  COBPEMEHHBIE
MHQOpMAMOHHBIE  TEXHOJIOTMM  JJIi  [OMCKa,  CTPYKTYpHUPOBaHUS,
MHTEpPOpETallud W  TOPEACTaBICHHd y4eOHOM M HAay4YHO-TIOMYJISIPHON
uH(popManuy, TMONYYEHHOM U3 Ppa3NUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJyYaeMyt0 HHPOPMALIUIO;

OOBSACHATh NPUHIMUIBI JACUCTBUS MAalllMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3idyaTh YCJIOBHS HX 0€30MaCHOTO  HCIOJb30BAaHUA B
MOBCEHEBHOM JKH3HM;

NPUBOANTH MPUMEPHI BKIAJAa POCCHUMCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYXkKAIOIIETO MUPA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA N0 (PU3UKE B OBCEAHEBHOM KU3HU
st obecrieueHus 0e30macHOCTH TIpu  oOpamieHMu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJIsl COXPAaHEHUS 30POBbsl U COOIMIOEHUS HOPM
AKOJIOTUYECKOTO MOBEACHUS B OKPYXAIOLLEH CpeJie;

paboTaTth B TpYIIE C BBINOJIHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbl, PALUOHAIBHO pacHpenensitb OO0S3aHHOCTH U
IUIAHUPOBATh  JIESITEIbHOCTh B  HECTAHAAPTHBIX CHUTYyalMsIX, aJIeKBATHO
OLICHMBATh  BKJaJ  KaXJOr0 U3 YYaCTHUKOB TpyHIbl B  pEIICHHE
paccMaTpuBaeMon MPOOJIEMBI.

BocnurarenbHBIN NOTEHIIMANT  y4eOHOTO npeamera  «Duszuka»
COOTBETCTBYET CJIEAYIONIMM LEJIEBbIM OpHeHTHpaM Pabouell mnporpammel
Bocriutanust MOY «Ukerickas COLL»:
26.2.5.3.1. I'paxaaHCKO-NIAaTPUOTHYECKOE BOCITUTAHUE:

3HAIOMIMI W JOOAIIMNA CBOIO Majllyl0 POJMHY, CBOM Kpail, UMeolun
npezacrasieHue o Pogune - Poccun, ee TeppuTOpUn, pacioioKeHUN;
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CO3HAIOLMI MPHUHAJIEKHOCTh K CBOEMY HAapOJy U K OOLIHOCTH I'paKJaH
Poccun, nposBisiiomnid yBaxeHUE K CBOEMY U IPYTHM HapO1aM;

NOHUMAIOIIUN CBOK CONPHUYACTHOCTh K MPOLLIOMY, HACTOSIIEMY U
OymymeMy poaHOTO Kpasi, cBoeit Pomunsl - Poccun, Poccutickoro rocynapcTsa;

NOHUMAIOIIUN 3HAUYEHUE TPAKIAHCKUX CHUMBOJIOB (TOCYJapCTBEHHAs
cuMBoiMKa Poccuu, cBoero pernona), mpa3aHUKOB, MECT NIOUYMUTAHUS TE€POEB U
3alMTHUKOB OTEYECTBA, MPOSBIAIOIINN K HUM YBaXKEHUE;

MMEIOIIMIA  [EPBOHAYAJIBHBIE  MPEACTABIEHHWA O  MpaBax |
OTBETCTBEHHOCTH  4YeJOBeKa B  OOIIECTBE, TIPaXKJAHCKUX MpaBax W
00s3aHHOCTSIX;

NPUHUMAIOLIMKA y4YacTHE B JKHU3HM KJacca, 0011eo0pa3oBaTeIbHON
OpraHu3alliy, B JOCTYITHOM MO BO3PACTY COLIMAJIBHO 3HAYUMOM €SI TEIIbHOCTH.

26.2.5.3.2. JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHHUE:

YBOKAIOUIUN JTYXOBHO-HPABCTBEHHYIO KYJBTYPY CBOEH CEMBH, CBOETO
HAapOJa, CEMEWHBIE IIEHHOCTH C YYETOM HAlMOHAIBHOM, PEIUTHO3HON
MPUHAJIEKHOCTH;

CO3HAIOIIMN [EHHOCTh KAXKIOW YEJIOBECYECKOM KU3HH, NPU3HAIOIMIUN
UHAUBUIYAJIBHOCTD U JIOCTOMHCTBO KaX/0I'0 YEJIOBEKA;

NoOpoXkeNaTeabHbll, MPOSBISIOUIMN  CONEpEeKWBAaHUWE, TOTOBHOCTh
OKa3bIBaTh ITOMOILb, BBIPAKAIOIINN HENPUITHE ITOBEACHUS, NMPUUYUHSIOIIETO
bu3HUecKuil 1 MOpPabHBINA BpEJ] APYTUM JIFOJISIM, YBAKAIOIIUN CTapIINX;

YMemumii  OUEeHHMBAaTh MOCTYHNKH C TO3MIUM HMX COOTBETCTBUSA
HPAaBCTBEHHBIM HOPMaM, OCO3HAIOIINI OTBETCTBEHHOCTh 332 CBOM IOCTYIIKH.

Brnaneronmii  mpeacTaBiIeHUSIMU O  MHOTOOOpa3uu  SI3BIKOBOTO U
KyJIbTYPHOTO MpOCTpaHcTBa Poccuu, uMEomuid MepBOHAYAIbHbIE HABBIKU
OOILLEHUs € TIOAbMU PAa3HBIX HAPOJIOB, BEPOUCIIOBEIAHU.

Co3Harommii HpPaBCTBEHHYKD M JCTETHUYECKYK) LEHHOCTb JMUTEPATYpHI,
POJIHOTO $3bIKa, PYCCKOTO S3bIKA, MPOSIBISIOUIMN HHTEPEC K UTEHUIO.

26.2.5.3.3. DcTeTHYECKOE BOCIIUTAHUE:

CHOCOOHBIN BOCIIPUHUMATh U YyBCTBOBATh NMPEKPACHOE B OBITY, IPUPOJIE,
UCKYCCTBE, TBOPYECTBE JIHOJIEU;

MPOSIBJISIFOIIMNA HMHTEPEC W YBAXKEHHE K OTEUYECTBEHHOM W MHUPOBOU
XYyJI0’)KECTBEHHOM KYJIbTYPE;

NPOSIBISIIOIIMI  CTPEMJIEHHE K CAMOBBIPQXXEHHIO B Pa3HbIX BHAAX
XYJ0’)KECTBEHHOM J1€ATEIbHOCTH, HCKYCCTBE.

26.2.5.3.4. ®wusnueckoe BocmUTaHue, (HOPMUPOBAHHE  KYJIBTYpPHI
3I0POBbSI M SMOLIMOHATBHOTO OJIArONOTyYus:

OCpEeXKHO OTHOCSIIUUCA K (PU3HMUYECKOMY 3JI0POBBIO, COOJIOJAOIIHIMA
OCHOBHBIE MpaBHJia 30POBOTO U Oe30macHoro s ceds U APYTUx Jojaeu
o0pa3a *H13HH, B TOM YHCII€ B UHPOPMALIMOHHOM Ccpeie;
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BJIAJICIONTNI OCHOBHBIMUA HaBBIKAMU JIMYHON W OOIIECTBEHHOW TMTHECHBI,
0e30macHOTro MOBEICHUsI B OBITY, IPUPO/IE, OOIIECTRE;

OPUEHTHPOBAHHBIA Ha (PU3MUECKOE pa3BUTHE C YUYETOM BO3MOXKHOCTEH
3JI0POBBS, 3aHATUS HUBKYIBTYPOU U CLIOPTOM;

CO3HAIOUIMHA W NPUHUMAKOLIIMNA CBOK TOJIOBYIO MPHHAMJICKHOCTD,
COOTBETCTBYIOIIME €M TCUXO(U3UYECKHE M TOBEIECHYECKHE OCOOEHHOCTH C
y4E€TOM BO3pacTa.

26.2.5.3.5. TpynoBoe BOCIIUTaHUE:

CO3HAIOIIMHU [IEHHOCTh TPY/1a B )KU3HU YEJIOBEKa, CEMbH, 00IIIECTBA;

MPOSIBIISIIONINI YBa)KEHUE K TPYAY, JIIOASIM Tpyaa, OepeKHOe OTHOIICHUE
K pe3yibTaTaM TpyAa, OTBETCTBEHHOE MOTPEOICHUE;

MPOSIBIISIIOLUIMI MHTEPEC K pa3HbIM MPOPECCUsIM;

YYaCTBYIOIIMA B Pa3jaMYHbIX BHUAAX JAOCTYIHOrO IO BO3pacTy TpyAa,
TPYZIOBOU JIEATEIBHOCTH.

26.2.5.3.6. DKOJIOTMYECKOE BOCIIUTAHUE:

NOHUMAIOIIMN LIEHHOCTh MPUPOJIbI, 3aBUCUMOCTb >KM3HU JIIOJIEH OT
MPUPO/IBI, BIMSHUE JIIOJEH HA IPUPOIY, OKPYKAIOILIYIO CPENY;

IPOSIBIISAIOIUHN J1I000Bb U OEpexHOE OTHOUIEHHE K IMPUPOJIE, HENPUSTHE
AEHCTBUM, IPUHOCAIIMX Bpel IPUPOJIE, OCOOCHHO KUBBIM CYIIECTBAM;

BBIPAXKAIOIIUI TOTOBHOCTh B CBOEUW JEATEIBHOCTH MPUAECPKUBATHCS
DKOJIOTUYECKUX HOPM.

26.2.5.3.7. lleHHOCTH HayYHOTO MTO3HAHUS:

BBIPAXKAIOIIHI MO3HABATEIbHbIE WHTEPECHI, AKTUBHOCTb,
J0003HATETBHOCTh U CAMOCTOSITENILHOCTD B MTO3HAHUH, UHTEPEC U YBAXKEHUE K
Hay4YHBIM 3HAHUSIM, HAYKE;

oOnafarouMii MepBOHAYAILHBIMU TPEACTABICHUSIMA O MPUPOJIHBIX U
COLIMAJIBHBIX OOBEKTaX, MHOTOOOpa3uu OOBEKTOB U SIBIICHUW MPHUPOABI, CBS3H
KMBOU M HE)KMBOM IIPUPOJIBI, O HAYKE, HAYYHOM 3HAHUH;

UMEIOIINIA MEepBOHAYAJIbHBIE HABBIKM HAOJIOJIEHUN, CUCTEMATU3ALMHU U
OCMBICTICHUSI OTbITAa B ECTECTBEHHO-HAYYHOW U TyMaHUTApHOW 0OJaCTAX
3HAHUS.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue KoumnuecTBo yacos
Ne DJIeKTpoHHbIe (L (ppoBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypchbl
NPOrpaMmslI padoThI padoThI
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O IO3HAHUSA
11 ®usrka 1 METOBI 5 bubmuoreka [JOK
' HAy4YHOTO MO3HAHMS https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K
HHeMatiia > https://m.edsoo0.ru/7f41bf72
bu6mmoreka [IOK
22 Huriamika ! https://m.edso0.ru/7f41bf72
3aKOHBI
23 COXPAHCHIS B 6 1 1 bubnnorexa [JOK
' P https://m.edso0.ru/7f41bf72
MEXaHHUKE
Hroro 1o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OcHoBBI
31 MOJIEKYJISIPHO- 9 1 bubmuorexa [IOK
' KHHETHYECKOM https://m.edsoo.ru/7f41bf72
TEOPHUH
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3.9 OcHOBBI 10 bubnmoreka [JOK
' TEPMOANHAMUKI https://m.edsoo.ru/7f41bf72
ArperatHble
33 COCTOSTHUS 5 bubmuorexa [JOK
' BentectBa. Pa3oBbie https://m.edso00.ru/7f41bf72
IEPEXOJIBI
Uroro no pazueny 24

Paznea 4. 3JIEKTPOJAUHAMUKA

bubnuorexa [JOK
41 UICKTPOCTATHKA 10 https://m.edsogru/7f41bf72
ITocrosiHHBIM
42 JJIEKTPUYECKHUM TOK. 12 bubnuorexa [JOK
Toxku B pa3IuyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB I1O0 68
I[TPOIT'PAMME
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11 KITACC

HauMeHOBaHHE KoauyecTBo 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
nporpamMmbl padoThI padoTshI
Paznen 1. JIEKTPOJIUHAMMUKA
MarsuTHoe I10JI€. Bu6 110K
HOJINOTEKA
11 ICKTPOMATHUTHAA 1 1 3 https://m.edsoo.ru/7f41c97¢c
WHTYKIAS
Wroro no pasaeny 11
Pasznea 2. KOJIEBAHUSI U BOJIHbI
MexaHu4yecKue 1
2.1 DJIEKTPOMArHUTHBIE 9 1 bubnnorexa LIOK
' P https://m.edso00.ru/7f41c97c
KOJIeOaHus
MexaHu4yecKue 1
2.2 DJIEKTPOMArHUTHEIE 5 1 bubnnorexa LIOK
' p https://m.edso00.ru/7f41c97c
BOJIHBI
bu6nuorexa [IOK
2.
3 Onrua 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIIEAATILHON
TEOpPUH

OTHOCHUTCIIBHOCTHU

but6mmorekxa [IOK
https://m.edsoo.ru/7f41c97c
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Hroro no pazgeny 4
Pasnen 4. KBAHTOBAS ®U3UKA
41 DJeMEeHThI KBAaHTOBOU 6 bubnunoreka LIOK
' ONTHKHU https://m.edsoo.ru/7f41c97¢c
bu6nunoreka LIOK
4.2 Crpoerue atoma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE A/IpO 5 https://m.edsoo.ru/7f41c97c
Wroro no pasaeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

DeMEHTBl aCTPOHOMUU

bubmuorexa [JOK

1
> U acTpou3uKu ! 1 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 7
Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE
6.1 Oo6o61maro1iee 4 bu6nuorexa [IOK
' MIOBTOPEHUE https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO 68 4
YACOB I10 ITPOIT'PAMME
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