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Pabouas nporpamma yuebHoro npeamera « Pu3nkay cocraBieHa Ha OCHOBaHUH neiicTByromero @I'OC
COO, dexnepanbHOit paboueii mporpaMMsel yueOHOTo npeamera «Pusnka» ¢ yaérom Pabodeli mporpaMMbl
BocruTanust MAOY COI Nell u sBnsierca npunokenueM k OOIT COO MAOY COII Nel1

1. Copnepxxanue oOyueHus
10 KJIACC
Pa3nen 1. ®u3zuka 1 MeTOAbI HAYYHOI0 MO3HAHUS
®usnka — Hayka o npupone. Hayunple METONBI MO3HAHUS OKPYXKAIOLIETO MHUPA.
Pounb 3kcnieprMenTa u TeOpHUH B ITPOLIECCE TO3HAHUS IPUPOABL. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (U3MYECKUX SBIEHUM U mpoueccoB. HaydHble THIOTE3BI.
duznyeckue 3aKOHbI M TeOpuHU. ['paHUIIBI MPUMEHUMOCTH (U3HUECKUX 3aKOHOB.
[IpuHUIMD COOTBETCTBUS.
Ponb 1 Mecto ¢u3uku B GOpMUPOBAHUU COBPEMEHHOW HAay4YHOM KapTHUHBI MUpAa,
B [IPAKTHYECKOM JAEATEIbHOCTH JIOJIECH.
Jlemoncmpayuu

AmHanoroBeie 1 III/I(prBBIG HU3MCPUTCIIbHBIC HpI/I60pBI, KOMITBHOTCPHBIC JATYUKU.

Pasnen 2. Mexanunka
Tema 1. Kunemamuxka

Mexannueckoe qBukeHre. OTHOCUTEIBHOCTh MEXaHUUECKOTO ABMKEHHS. CucteMa
orcuéra. TpaekTopus.

Ilepemenienne, CKOPOCTh (CPEIHSISI CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOPEHUE
MaTepuajJbHOM TOYKH, HUX IMPOEKIMHM HAa OCU CHCTeMbl KoopauHaT. CroxeHue
MIEPEMEIICHUN U CII0)KEHUE CKOPOCTEM.

PaBHOMEpHOE © paBHOYCKOPEHHOE IMPSIMOJIMHEHHOEe nBkeHue. [ 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MEPEMENICHUS MATEPHUAIbHOM
TOYKHU OT BPEMEHHU.

CroOoaHoe majieHue. Y CKOpeHrue CBOOOIHOTO A ICHUSI.

KpuBonmueitnoe neuxenue. J[BUKeHHE MaTepHAIbHOM TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM IO MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TUHEWHAsA CKOpOCTh. [lepuon u
yacToTa oOpanieHus. LleHTpocTpeMUTenbHOE YCKOPEHHE.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE NMPUMEHEHHUE: CIUIOMETP, ABHKECHHUE
CHapsJ10B, LICITHBIE U PEMEHHBIE NIEPENAYU.

Jlemoncmpayuu

Mogenbs cHCTEMBI OTCYETA, WIIIOCTpAIMs KHHEMATHYECKUX XapaKTEPUCTUK
JIBHOKCHUSL.

IIpeobpazoBaHne IBIKECHHI C MCIIOIB30BAaHUEM ITPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pe:KEHHOM MPOCTPAHCTRBE.

HaOmronenune nBwxeHUs Tena, OpOIMIEHHOTO IO YIJIOM K TOPHU3OHTY U
TOPHU30HTAJIBHO.

N3mepenne yckopeHus: CBOOOIHOTO TaICHUS.



HarpaBJICHHUC CKOPOCTHU ITPU ABUIKCHHUU 110 OKPYKHOCTHU.

Yuenuueckuii sxcnepumenm, rabopamopnule pabomsi

N3y4yeHne HEpPaBHOMEPHOIO IBWXXKEHHS C LEJIbI OIPEACICHUsI MIHOBECHHOU
CKOpOCTH.

HccnenoBanne  COOTHOLIEHUS ~ MEXAY  OyTSIMHU, [POWIECHHBIMU  TEJIOM
3a [10CJIe10BATEIbHBIEC PAaBHBIE IPOMEKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JIBHKEHUN
C HA4aJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3yyeHue nBMKEHUSA IIApUKAa B BA3KOM IKUIKOCTH.

N3yuyenue nBrxkeHus Tena, OpOIeHHOTr0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuaumun otHocutenbHOCTH ['anmunes. [lepsoiii 3akoH Herorona. MHepimanbHbie
CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3uiuu cui. Btopoit 3akoH HeroToHa
JUIsl MaTepuaabHON TOUku. TpeTuiil 3akoH HeroTOHA 1151 MatepuaibHbIX TOUEK.

3akoH BceMupHOTro TaroteHus. Cuna tskectu. [lepBas kocMudeckas CKOpOCTb.

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

Tpenune. Buasl TpeHus (mokosi, ckoyibxeHus, kadeHus). Cumia tpeHus. Cyxoe
TpeHue. Cuia TpeHUs CKOJbXKEHUS U cuiia TpeHus nokos. Kosdounuent tpenus. Cuna
COIPOTHUBIICHUS MIPU JBUKECHUHU TEJA B )KUJIKOCTH UJIU rase.

[TocTynaTenpHOE M BpaiaTeabHOE ABMKEHHE aOCOTIOTHO TBEPIOTO Tea.

MOMEHT CUJIbl OTHOCHUTENBHO OCHU BpamieHus. [nedo cuibl. Y CinoBus paBHOBECHS
TBEPJIIOTO TENA.

TexHu4yeckrne yCTpOUCTBA U MPAKTUYECKOE TPUMEHECHUE: TTOIIIUITHUKH, IBUKCHUE
VUCKYCCTBEHHBIX CITyTHHUKOB.

Ilemoncmpayuu

SIBnenue nHEepUMU.

CpaBHeHUE Macc B3aUMOJICHCTBYIOLIUX TET.

Bropoii 3akon HeroToHa.

N3smepenue cuit.

CnoxeHue cui.

3aBUCUMOCTbH CHJIBI YIIPYTOCTH OT Je(pOpMaITiu.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MAJICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeECUs TBEPAOTO Tena. Buasl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopnvle pabomoi

N3yuenue nBukeHus: OpycKa 1o HaKJIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH CHJI  YIPYTOCTH, BO3HHUKAIOIIMX B TMPYXUHE U
pe3uHOBOM 00pa3iie, OT UX AepopMalHH.



HccnenoBanue ycinoBui paBHOBECHUS TBEPIOTO TENA, UMEIOIIETO OCh BPAILLICHUS.

Tema 3. 3aKkonwl coxpaneHus 6 mexaHuke

Nmnynbc MaTepuaibHOM TOYKM (Tesa), CUCTEMbl MaTepUaIbHbIX TOUEK. VMITynbC
CWIbl M WM3MEHEHUWE HMIYyJIbca TeNa. 3aKOH COXPAaHEHWs HMIyJbca. PeakTMBHOE
JIBUKEHHUE.

Pa6ota cuibl. MOIIHOCTh CHUJIBL.

Kunernueckast 5sHeprusi MarepuaJibHOM Touku. Teopema 00 U3MEHEHHUH
KUHETUYECKOU YHEPTUH.

[lotenuuanbuas 3Heprus. [loTeHnmanbHas sHEprust ynpyro AehpOopMHUPOBAHHOM
npyxuHsbl. [loTeHIIManbHas SHEPrUs Teaa BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToTeHnuanbHble U HEMOTEHIIMANIBHBIE CUITbL. CBSI3b paOOThI HEMOTEHIIMAIBHBIX CHJI
C U3MEHEHUEM MEXAHUYECKOUN SHEPTUU CUCTEMBI TEN. 3aKOH COXPAHEHUS MEXaHUYECKON
JHEPIuu.

Yipyrue u Heylpyrue CTOJIKHOBEHUSI.

TexHuueckue yCTpOMCTBA M IPAKTUUYECKOE IIPUMEHEHHE: BOIAOMET, KOMIED,
IPY>KUHHBIA [TUCTOJIET, JBUKECHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexona moTeHIMANTBHOM SHEPTUU B KUHETUYECKYIO U OOPATHO.
Yyenuueckuii sxcnepumenm, nabopamophuvle pabomsi

N3yuyenue abCoOMOTHO HEYIIPYTOro yjaapa ¢ MOMOIIBIO IBYX OJJMHAKOBBIX HUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOTHI CUJIbI C UI3MEHEHUEM MEXaHWYECKON SHEpTruu Tela
Ha IpUMEpe PaCTsHKEHHS Pe3NHOBOTO JKIyTa.

Paznen 3. MogiekyasipHasi Qu3nKa ¥ TEPMOJAMHAMHUKA
Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUUECKOU Meopuu

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUM M HUX OIBITHOE
obocHoBanue. bpoyHoBckoe gBwxkenue. ubdysus. Xapakrep ABUKEHUS W
B3aWMOJICMCTBUS YaCTHUIL BelecTBa. MOJIeJIn CTPOEHUSI Fa30B, JKUAKOCTEN U TBEPIBIX TEIN
1 00BCHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeliel. Macca 1 pa3Mepbl MOJIEKYI.
KonmuectBo BeniectBa. [locrosinaas ABorapo.

TermoBoe paBHOBecue. Temmneparypa um e€ wu3Mmepenue. lllkana Ttemmneparyp
Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpPaBHEHHE MOJIEKYISIPHO-KMHETUYECKOU
TEOPUHU HJICATTLHOTO Ta3a. AOCOMIOTHAS TeMIIepaTypa Kak Mepa CpelHeld KHHETHIECKOM
SHEpPryU TEIUIOBOrO ABWKEHUA dactul ra3a. lllkama temneparyp KenbBuna. 'a3oBbie
3aKOHbl. YpaBHeHue MenneneeBa—Knanenipona. 3akon JlanpToHa. M3ompoueccesl B
UJICaJIbHOM Ta3€ C MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npeacraBieHue
M30IIPOLIECCOB: U30TEPMA, U30X0pa, n300apa.



TexHuueckue ycTpocTBa U MPaKTUYECKOE MTPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOLIME JUCKPETHOE CTPOCHHE BEILIECTBA, (poTOrpaduu MOIEeKyI1
OPraHUYECKUX COCITMHECHUU.

OnpiThl 10 U PY3UN KUIKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mognens onbita IITepHa.

OnbIThI, TOKa3bIBAIOIINE CYIIIECTBOBAHUE MEXKMOJIEKYIISIPHOTO B3AUMOIEHCTBHUS.

Mopenb, HTIOCTpUPYIOIIAsi MPUPOJY AABJICHHS ra3a Ha CTEHKH COCYy/a.

OnbIThI, WJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UI€ATBHOTO T'a3a, U30MPOLIECCHI.
Yuenuueckuii sxcnepumenm, rabopamopnule pabomsi

OHpCIICJIeHI/Ie MacCChl BO3JyXad B KJIACCHOM KOMHATE€ Ha OCHOBE HBMCpCHHﬁ 00BEéMa
KOMHATHI, JaBJICHUA U TCMIICPATYPHI BO3yXa B HEH.
I/ICCHGJIOBaHI/Ie 3aBUCUMOCTHU MCKIY IMapaMECTpaMU COCTOAHUA PA3PCIKCHHOI'O Ira3ad.

Tema 2. Ocnosvt mepmoounamuxu

Tepmonunamuyeckass cuctemMa. BHYTpeHHSIE SHEprus TEePMOJAMHAMUYECKOM
CUCTEMBI M crnocoObl €€ u3MeHeHusa. KomuuectBo TemnoTsl U pabota. BHyTpeHHss
SHEPIusl OJJHOATOMHOTO HJEalbHOr0 raza. Buasl Temionepenaydn: TEMIONPOBOIHOCTb,
KOHBEKLIMS, U3Ty4eHHE. Y IeJIbHAs TEIIOEMKOCTh BeliecTBa. KoinuecTBo TemioTel mpu
TEeIJIonepeaaye.

[Tonsitue 06 annadatHom nporiecce. [lepBolii 3aKoH TepMoauHaMuKku. [Ipumenenue
NEpPBOro0 3aKOHa TEPMOJAMHAMHUKM K u3ompoieccaMm. [paduueckas WHTEprpeTaus
paboTHI raza.

Bropoii 3akoH TepmoauHaMuku. HeobpaTtuMocTh Mpo1ieccoB B IPUPO/IE.

TennoBeie MammHbL. [IpuHIUNB qelicTBHS TeTuIOBBIX MamiuH. [IpeoOpazoBanus
HHEPTUU B TEIUIOBBIX MarnHax. KoadduineHt noae3Horo AecTBys TEIIIOBOM MAIIHHBI.
[Hukn KapHo m ero xo3¢ddUIMEHT TMOJIE3HOr0 ACHCTBHUS. DKOJIOTHYECKUE MPOOIEMBI
TEIJIOPHEPreTUKHU.

TexHuueckue ycTpoilcTBa U MPAKTUUECKOE MPUMEHEHHUE: IBUTATENIb BHYTPEHHETO
cropanusi, ObITOBON XOJOAMIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEPTHH TEJa IPH COBEPIICHUH PAOOTHI: BBUIET TPOOKH U3
OYTBUIKM TIOJT IEWCTBHEM CXATOrO0 BO3AyXa, HarpeBaHue 3¢upa B JATyYHHOU TpyOKe
MyTEM TpeHUs (BUACOJIEMOHCTPALINS).

N3meneHnne BHyTpeHHEW SHepruu (TeMiieparypbl) Tella MpU TEIonepeaaye.

OnbIT o a1uabaTHOMY PACUIMPEHUIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mogenun mnapoBoil TypOWHBI, JBHUrateiis BHYTPEHHErOo CTrOpaHUs, PEAKTUBHOTO
JIBUTATEISI.

Yuenuueckuii sxcnepumenm, rabopamopnvle pabomsi



N3Mmepenue ynenbHOU TEIIOEMKOCTH.

Tema 3. Azcpezammnvie cocmoanus eewyecmea. Dazosvie nepexoont

[TapooOpazoBanue u koHaeHcanusi. Hcmapenue u kureHue. AOCONIOTHAsS U
OTHOCHUTENIbHAS  BJIIAXKHOCTh BO3Ayxa. HacelmeHHelil mnap. VYaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JABJICHHUS.

Tépnoe teno. Kpucramnmueckue u amopdHble Tena. AHU30TPOINHS CBOMCTB
kpuctaoB. Kuakume kpucrtamuibsl. CoBpeMeHHble MaTtepuansl. [lmaBienue w
KpUCTalin3anus. Y aelbHad TeroTta miasieHus. Cyonumanus.

VYpaBHeHue TemnoBoro danaHca.

TexHnuecKkue yCTpoNCTBa U MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KAJIOPUMETP, TEXHOJOTMM TIOJYYEHUS COBPEMEHHBIX MAaTEpHANOB, B TOM YHCIIE
HAaHOMAaTEpHUaIoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX TIAPOB.
Kunenve mpu moHMKCHHOM JIaBJICHUH.
Cnioco0bl U3MEPEHUS BIAXXHOCTH.
Habmonenre HarpeBaHus U TUTABIICHUS] KPUCTANTMYECKOTO BEIIECTBA.
JleMOHCTpaIs KPUCTAIIIOB.
Yuenuueckuii sxcnepumenm, iabopamophvie pabomol

I/I3M€p€HI/I€ OTHOCHUTEJIBbHOM BIIA)KHOCTHU BO3ayXa.

Paznea 4. JinexkrpoamHamMuka
Tema 1. dnekmpocmamuxa

DnekTpu3auus Tel. DJIEKTpUUYeCcKUM 3apsan. JIBa BHIa 3IIEKTPUYECKUX 3apsiIOB.
[IpoBOAHUKH, NUAJIEKTPUKUA U TMOIYNPOBOJHUKU. 3aKOH COXPAHEHHS AJIEKTPUUYECKOTO
3apsna.

BzaunmopeiictBue 3apsaoB. 3akoH Kynona. ToueuHblid 3neKTpUYECKUl 3aps.
Dnekrpuueckoe noje. Hanpssk€HHOCTH 35ieKTpruueckoro noJist. [IpuHuun cyneprno3unuu
ANEKTPUYECKUX NOJIeH. JINHNKM HAPSY)KEHHOCTU 3JIEKTPUYECKOTO OIS

PabGora cun anmekrpocrarmdeckoro mons. Ilorenmuman. PasHOCTh MOTEHITMAIOB.
[IpOBOIHMKM U AUAINEKTPUKA B JJIEKTPOCTATHYECKOM Tone. Jlusnekrpudeckas
MIPOHULIAEMOCTB.

OnektpoéMkocTh. KoHnaeHcaTop. IJIEKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpa.
DHeprus 3aps>KeHHOT0 KOHJIEHCAaTopa.

TexHuueckue yCTpPOWCTBA M NPAKTUYECKOE MPUMEHEHHUE:  DIJIEKTPOCKOI,
ANEKTPOMETP,  DIEKTpOCTaTUuUECKas  3aliuTa, 3a3eMJICHUE  DJIEKTPOnpuOOpOB,
KOHJIEHCATOP, KOMMMPOBAJIbHBIN anIapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U IPUHIIUIT AEUCTBUA JIEKTPOMETPA.
B3aumoneiicTBre Ha3JIEKTPU30BAHHBIX TEI.
DJIEKTPUYECKOE T0JIE 3aAPSKEHHBIX TEJL.



[IpoBOAHUKH B 3JIEKTPOCTATHUECKOM IOJIE.
DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDNEKTPUKH B DIEKTPOCTATUYECKOM II0JIE.

3aBUCHMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAAW IUIACTHH,
PAcCCTOSHUS MEXAY HUMH U JUIEKTPUUECKON MPOHULIAEMOCTH.

OHeprus 3aps>KEHHOr0 KOHIEHCaTOpa.
Yuenuueckuii sxcnepumenm, nabopamopnule pabomsi

N3Mepenue 37eKTpoEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmoannwiii 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DIIEKTPUUECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. MICTOUHUKH
Toka. Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpsixenne. 3akon Oma 115 ydyacTKa LenH.

DJIEKTPUYECKOE  COMPOTUBJICHUE.  YJIEJIbHOE  CONPOTUBICHHE  BEILECTBA.
[TocnenoBaTenbHOE, TApaJIEILHOE, CMEIIAHHOE COCTMHEHHE MPOBOIHUKOB.

Pabota anextpudeckoro Toka. 3akoH Jxoyns—JIeHa. MomHOCTh 3JEKTPUUYECKOTO
TOKA.

DNEKTPOABUKYIIASI CUJla U BHYTPEHHEE COINPOTUBICHUE MCTOYHUKA TOKA. 3aKOH
OMa 117151 MOTHOM (3aMKHYTOM ) 3JIeKTpruUecKoi nenu. KopoTkoe 3aMbIKaHuE.

DNEKTpOHHAsI MMPOBOAUMOCTh TBEPIBIX METAJJIOB. 3aBUCUMOCTb CONPOTHUBIIEHUS
METaJUIOB OT TeMInepaTypbl. CBEpXIPOBOAUMOCTD.

DNeKTpUYeCKUid TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX MTYYKOB.

[TonynmpoBoauuku. CoOCTBEHHAs ¥ PUMECHAs POBOIUMOCTD MOJIYIIPOBOIHUKOB.
CgoiicTBa p—n-niepexoza. [lomynpoBoIHUKOBBIE TPUOOPBHI.

DNEeKTpUUECKU TOK B PACTBOPAaX U paciiyiaBax MEKTPOJIUTOB. DINEKTPOIUTHIECKAS
JIYCCOoLMaIUsl. DIEKTPOJIN3.

DJNeKTpUUYECKU TOK B razax. CaMOCTOSTEIbHBIA U HECAMOCTOSITENIbHBIN pa3psil.
Monnus. [1na3zma.

TexHnueckne yCTpOWCTBA U MPAKTUYECKOE IMTPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTaT, ICTOUHHKHU TOKA, 3JIEKTPOHArPEBATENIbHbIE MTPUOOPHI, FTEKTPOOCBETUTEIbHbBIC
npuboOpsl, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIM JOHOJ, TEPMHUCTOPHI M|
(b oTOpe3nuCTOPHI, MOTYMPOBOAHUKOBBIN THO]], TalbBAHUKA.

Jlemoncmpayuu

N3mepenne cuibl TOKa U HaNps>KEHUS.

3aBUCHUMOCTH CONPOTUBIICHUS LIMJIMHAPUYECKUX TPOBOJTHUKOB OT JIJTMHBI, IIOIIAAH
MOIIEPEYHOr0 CEYEHHS U MaTepHUaa.

CwmenianHO€ COeIMHEHUE TPOBOAHUKOB.

[Ipamoe  w3MepeHHe  BIEKTPOABWXKyHIEeW  cuibl.  KopoTkoe — 3amMblkaHHUe
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTbH CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHL.

[TpoBOAUMOCTH 3JEKTPOJIUTOB.



HckpoBoui pa3psa v IPOBOAUMOCTD BO31yXa.
OnHOCTOPOHHSSI IPOBOJUMOCTD THOJA.
Yuenuueckuii sxcnepumenm, niabopamopnvie pabomoi

H3y4eHne cMemaHHoro COSMHEHHS PE3UCTOPOB.

W3mepeHne DIIEKTPOIBMIKYIICH CHJIBI HCTOYHHKA TOKA W €Tr0 BHYTPEHHETO
COIPOTHUBIICHUSI.

HaGmonenue snexrpoiusa.

MexnpeaMeTHbIe CBA3H

N3ydenne kypca ¢usnku 6a30Boro ypoBHs B 10 kiacce ocymecTBIsETCs C y4ETOM
COJIEPKATEIIbHBIX MEKITPEIMETHBIX CBS3€H ¢ KypcaMl MaTeMaTHKH, OMOJIOTHH, XUMUH,
reorpauy ¥ TEXHOJIOTHH.

Mesicnpeomemmuvie nonamus, CBS3aHHBIE C W3yYEHHEM METOJOB HAyYHOTO
NIO3HAHUSA: SIBIICHUE, HAYYHBIN (aKT, THIOTE3a, (U3NUYECKasi BEJIMUMHA, 3aKOH, TEOPHS,
HaOII0/ICHHE, SKCIIEPUMEHT, MOJISITHPOBAHKE, MOJICIh, H3MEPCHUE.

Mamemamuka: penieHHe CUCTEMbl ypaBHEHHWH, JMHEHHas (QyHKIMs, mapabona,
rurnep6o1a, X rpaKu U CBOWCTBA, TPUTOHOMETpHYECKHE (PYHKIIMH: CHHYC, KOCUHYC,
TaHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKITUU Ha OCH KOOPJINHAT, CIIO’)KEHUE BEKTOPOB.

buonocus: mexanwdeckoe IBUKEHHE B JKUBOM mpupoze, auddysus, ocmoc,
TEIUIOOOMEH J>KMBBIX OpPraHW3MOB (BUABI TEIUIONEpEaayH, TEIUIOBOE DPABHOBECHE),
AIEKTPUUECKHE SIBJICHUS B )KHBOU MPUPO/IE.

Xumus: JUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOEHHWE AaTOMOB M MOJEKYJ, MOJIb
BEIIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, >KUIKOCTEH M Ta3oB,
AIEKTPUUECKHE CBOMCTBA METAIIJIOB, SJIEKTPOJIUTAYECKAS TUCCOIMAIINS, TAIbBAaHHUKA.

T'eoepaghus: BIaxXHOCTH BO3/yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeodbpa3oBaHUE IBUKEHUN C MCIOIH30BAHUEM MEXaHU3MOB, YUYET
TPEHHs] B TEXHUKE, MOJIIMITHUKH, MCIOJIb30BAHME 3aKOHA COXPAHEHUS UMITyJIbca B
TEXHUKE (pakeTa, BOJOMET W ApPYrHE), NBUTATENb BHYTPEHHErO CrOpaHus, MapoBas
TypOuHa, OBITOBOM XOJOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTUH TIOJTYyYEHHUS] COBPEMEHHBIX
MaTepuasoB, B TOM YHCIE€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOIMH, 3JIEKTPOCTaTUYECKas
3alUTa,  3a3eMJIGHHE  DJIEKTPONpUOOpOB,  KCEPOKC,  CTPYHHBIH  HIPUHTED,
AJIEKTPOHArpeBaTeIbHble TPUOOPHI, FNEKTPOOCBETUTEIbHBIE IPUOOPHI, TAIbBAHUKA.

11 KJIACC
Paznen 4. dnexkTpoamHamMuka
Tema 3. Maznumnoe none. IneKmpomacHUMHAA UHOYKUUA

IloctossHHbIe MarHuThl. B3amMojeicTBHE IMOCTOSIHHBIX MAarHMTOB. MarnuTHoe
nosje. BekTop MarHUTHOM WHAYKUUU. [IpUHOMO Cynepno3WIMi MAarHUTHBIX TOJIEH.
Jlvauy MarHuTHOM MHAYKIMK. KapTrHa TMHUI MarHUTHOM MHIYKIIUHY TTOJISI TOCTOSTHHBIX
MAarHuTOB.

MarauTtHoe 1noJie MPOBOJHUKA ¢ TOKOM. KapTWHa NMHHMI MHAYKIMKA MarHUTHOTO
MOJIS JUTMHHOT'O MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOTO IMTPOBOJHUKA, KATYIIIKH



¢ TokoM. OnbIT Opcrena. BzanmoaencTBue MpoOBOJIHUKOB € TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAIIPABIICHHUE.

Cuna Jlopenna, €€ mMoaynbp W HampaBjieHUE. JIBH)KEHUE 3apsHKEHHOM YacCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuibl JlopeHua.

SIBiieHME BJIEKTPOMArHUTHOM MHAYKUMU. 1I0TOK BEKTOpa MarHMTHOM MHIYKLUU.
DNEeKTpOABWKYIIAs CUJla MHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOW nHAyKunu dapases.

BuxpeBoe  snekTpuueckoe — mosie.  ODJIEKTPOJABHXKYIAs  CWIa  WHIYKIUHU
B IIPOBOJAHUKE, IBUKYILIEMCS ITOCTYNATENIBHO B OJHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuno Jlenna.

NHIyKTUBHOCTB. SBneHue  CaMOMHAYKIUU. DNeKTpoABUKYIIAS cuiia
CaMOMHAYKIHUU.

DHeprusi MarHuTHOT'O TTOJISI KATYIIKK C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHuueckne ycTpoNCTBAa U MPAKTUYECKOE NMPUMEHEHUE: MOCTOSHHBIE MArHUTHI,
ANEKTPOMArHUThbl,  AJEKTPOJABUIATENb,  YCKOPUTEIM  DJIEMEHTapHBIX  YacCTHII,
WUHIYKIAOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT OpcTena.
OTKJIOHEHHE PIIEKTPOHHOTO MTyYKa MAarHUTHBIM MOJIEM.
JIvHUM MHIYKIIUA MarHUTHOTO TIOJISI.
B3aumopelicTBre AByX MPOBOJHUKOB C TOKOM.
Cuna Amnepa.
HenctBue cuiibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.
SIBneHHE 3IEKTPOMArHUTHON UHAYKIIUH.
[TpaBuiio Jlenna.
3aBUCUMOCTh DJIEKTPOABMIKYIIEH CHJIbl HHIYKIIMM OT CKOPOCTH HM3MEHEHUS
MarHUTHOT'O ITOTOKA.
SIBneHne caMOMHAYKIIUH.
Yuenuuecxuii sxcnepumenm, nabopamopuvle pabomoi

N3yyeHne MarHuTHOTO MOJISI KATYIIKU C TOKOM.
HccnenoBanne neiicTBUS MOCTOSSHHOIO MAarHUTa HA paMKy C TOKOM.
HccnenoBanue sABICHUS SIIEKTPOMArHUTHOM UHTYKIIHAH.

Pa3zgea 5. Kosie0anus v BOJIHBI
Tema 1. Mexanuueckue u 31eKmMpoMazZHUmMHbLE KOJ1eOAHUA

Konebarensnas cucrema. CBOOOIHBIE MEXaHWYECKHE KoeOanus. ["apMoHndecKue
konebanwms. [lepuon, yactora, ammumryaa u dasza konebanwid. [Ipy>XMHHBIN MasTHUK.
MaremaTuueckuili MasiTHUK. YpaBHEHHE TrapMOHUYECKHX KojeOanuid. lIpeBpamienue
SHEPIUM MPU rAPMOHUYECKUX KOJICOAHUSX.

KonebarenpHblit KOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIE€OaHUs B UI€aTbHOM
KOJIe0aTeIbHOM KOHTYpE. AHAJIOTUSl MEXIY MEXaHUYECKUMU M JJIEKTPOMArHUTHBIMU
konebanusamu. @Popmyna TomcoHa. 3aKOH COXpPAaHEHHS HHEPrUM B HUJCaTbHOM



KoJie0aTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxawIIUX KoieOaHUsIX. BBIHYXJIEHHbIE MEXaHHYECKHUE
KoseOanus. Pezonanc. BeIHy X A€HHbIE 3JI€KTPOMATrHUTHBIE KOJIEOAHUS.

Ilepemennblii TOK. CUHYCOUIAIBHBIA NTEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUIMTYJTHOE U JEHUCTBYIOIIEE 3HAUCHUE CUIIbI TOKA U HAIIPSKEHUSL.

Tpancdopmartop. IlpomsBonactBo, mnepenaya U MOTPeOIEHUE BIECKTPUUYECKOU
DHEPruM. OKOJOTHMYECKME PHUCKM TNPH MPOU3BOACTBE ANEKTpodHepruu. KynbTypa
HCIIOJIb30BAHUS DJIEKTPOIHEPIUU B IIOBCEIHEBHOU JKU3HU.

TexHuyeckne yCTpOMCTBA U NMPAKTUYECKOE NMPUMEHEHUE: IIEKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOI0 TOKA, JIMHUU 3JIEKTpoIiepeaay.
Jlemoncmpayuu

HccnenoBanue mapamMeTpoB  KoJjieOATeNbHOW  CHUCTEMbI  (MPYKWHHBIA WM
MaTEeMaTHYECKUM MasSTHHUK).

HaGmronenue 3aTyxaronumx KojaeoaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHHIA.

HaGmronenue pesonanca.

CB0OOIHBIE PTIEKTPOMATHUTHBIE KOJICOAHMSI.

OcumiorpaMmbl  (3aBUCHUMOCTH  CHJIBI  TOKAa M HANPSOKCHHS OT  BPEMCHM)
JUTSL DJICKTPOMATrHUTHBIX KOJIEOaHUM.

Pe3onanc mpu  mociemoBaTeIbHOM — COCIMHEHMHM  PE3UCTOpa,  KaTYIIKU
WHYKTHUBHOCTH M KOHJIEHCATOPA.

Mopens TUHUY 3JIEKTPOIIepe1adun.
Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

HccnenoBanne 3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJieOaHUM Irpy3a Ha HUTH OT JJITHHBI
HUTHU U MacChl rpysa.

HccnenoBanre mepeMEeHHOTO TOKA B LIEMH M3 MOCJIEAOBATEIBHO COCAUHEHHBIX
KOHJEHCATOPa, KaTYIIK!A U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHbLE 60IHbL

Mexanndeckue BOJHBI, ycioBusi pacmpoctpaHeHus. [lepuon. CkopocThb
pacnpocTpaHeHUs U iyTHA BOIHBL [lonepednsie u mpoaoabHbie BOHBL. MHTEphepeHius
U AU pakiysg MEXaHUIECKUX BOJTH.

3Byk. Ckopocth 3Byka. ['pomkocTs 3Byka. Bwicora Toma. TemOp 3Byka.

DNEKTPOMArHUTHBIE BOJIHBI. YCIOBUS W3JIYYCHHUS JJIEKTPOMAarHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, v B snekrpomarHutHOoi BoaHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJH: OTpPaKE€HHE, TMPEIOMIICHUE, MOJApU3aNus, JAUPPAKIHUS,
uaTepdepennusi. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[Ilkama 5>IE€KTPOMArHUTHBIX BOJH. [IpuMeHeHWE SIIEKTPOMArHWTHBIX BOJH B
TEXHHUKE U OBITY.

[TpuHIMTIBI paANOCBSI3U U TeIeBUACHUS. Pannomokanms.

DNEKTPOMArHUTHOE 3arPSA3HEHUE OKPYKAIOIICH CPEeIbI.

TexHuueckne yCTPOWCTBA ¥ TMPAKTHYECKOE TMPUMEHEHHE: MY3BbIKATbHBIC



MHCTPYMEHTHI, YJbTPAa3BYKOBas JMWATHOCTHUKA B TEXHUKE W MEIUUHUHE, paaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OObpazoBaHue U pacIpoOCTPaHEHNE MTONEPEUHBIX U MTPOJOIBHBIX BOJIH.

Koneobmomeecs Teno Kak MCTOYHUK 3BYKA.

Habmtonenme oTpakeHUs ¥ MPETOMIICHUS MEXaHHYECKUX BOJH.

Habmonenne natepdepeHnm u AUPpaknu MEXaHUIECKIX BOJH.

3BYKOBOM PE30HAHC.

Habmronenme cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTY/IOW U 9aCTOTON
Kosie0aHu .

HccrnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPa)XCHHE, TMPEIOMIICHHUE,
nospu3anys, TuQpaKus, HHTePPEPEHITU.

Tema 3. Onmuxa

I'eomeTrpuueckas onruka. [I[paMoauHEHHOE pacnpOCTPAaHEHUE CBETA B OAHOPOIHOM
cpene. JIyd cBera. ToueyHbI UCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHbI OTpaxkeHHs cBeTa. llocTpoeHue uU300pakeHU B
IJIOCKOM 3€pKaJie.

[Ipenomienue cBeta. 3aKOHBI TPENIOMJICHUS CBeTa. AOCONIOTHBIA MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxeHue. IIpefenbHplii  yroil MOJIHOTO
BHYTPEHHET0 OTPaKEHUS.

Hucnepcust ceeta. CiioxHbIN cocTaB 6enoro cBera. LIBer.

Cobuparomue u paccenBaronue JuH3bl. Tonkas nuH3a. DokycHOe paccTosiHue U
onTHYECKass cuja TOHKOW JMH3BL. IlocTpoeHne wu300pakeHUH B COOMpAIONIUX U
paccenBaromux JuH3ax. PopMyJia TOHKOM JIUH3BI. Y BEJIMYECHUE, 1aBAEMOE JIMH30M.

[Ipenens NpUMEHUMOCTH T€OMETPUUECKON ONITHUKH.

BonnoBas ontuka. MaTepdepennus cpera. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS
HAOJIIOICHUSI MaKCUMYMOB U MUHUMYMOB B HMHTEP(GEPEHIIMOHHOW KapTUHE OT JABYX
cuH(pa3HBIX KOTEPEHTHBIX UCTOYHHUKOB.

Hudpakuusa ceta. Judpakmuonnas pemérka. YcinoBue HAOMIOAEHUS TIIaBHBIX
MaKCHUMYMOB TP NaJICHUH MOHOXPOMATHYECKOTO CBETa Ha AUPPAKITMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

Texuuyeckue ycTpoiicTBa U MPaKTUIECKOE MPUMEHEHHE: OUKH, JTyTa, (hoToamnmapar,
MPOCKITMOHHBIN ammapar, MUKPOCKOTI, TEJIECKOI, BOJJOKOHHAS ONMTHKA, AU(PPAKITMOHHAS
peleTKa, MoJIApoOus.

Jlemoncmpayuu

[IpssMonuHeliHOE  pacHpoCTpaHEHUE, OTpPaKEHHWE U  MPEJOMIICHHE  CBeETa.
OnTtuyeckue nprudOpkL

[TonHoe BHyTpeHHEE OTpakeHue. Mozens CBeToBoOAA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

HaGmonenue natepdepeHinm cBera.



HaGmonenue nudpakuuu cBera.
HaGmtonenue qucnepcuu cBera.

ITony4yenue cexkrpa ¢ MOMOILBIO IPU3MBI.
[Tony4yeHnue criekTpa ¢ moMOIbIO TU(PPAKIIMOHHON PEIIETKH.
Habmronenue nosnspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul

M3mepeHne nokasareiis peaoMIICHUs CTEKIIA.
HccnenoBanue cBONCTB M300paKeHU B IMH3AX.
Habmronenue nucnepcuu cBera.

Pa3nesn 6. OCHOBBI CTIENMAJIBHOI TEOPUN OTHOCUTEJIBHOCTH

['paHuIel TPUMEHUMOCTU KJIACCHYECKOM MexaHukH. llocTynarel crenuaibHOM
TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
IPUHIUIT OTHOCUTEILHOCTH DWHIITEIHA.

OTHOCHUTENBHOCTh OJAHOBPEMEHHOCTH. 3aMeJIeHHE BPEMEHUM U COKpalleHHe
JUTVHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIBI.

CBs13b MacChI C SHEPTUEH U UMITYJILCOM PEISATUBUCTCKON YaCTHIIBI. DHEPTHUS TTOKOSI.

Paznen 7. KBanroBasi pusuka
Tema 1. dnemenmul K6AHM OGO ONMUKU

®oronsl. Popmyna [lnanka cBsa3M sHEepruu QPoToHA C €ro 4acToTOW. DHEpPrus u
UMITYJIbC (DOTOHA.

OtkpeiTie u wucciegoBanue ¢otodpdexkra. Onbitel A.I'. CroneToBa. 3aKOHBI
dororddexra. VYpasHenue OIiHmTerHa 11 (doToddpdekra. «KpacHas rpaHHIIaN
doTordexra.

JlaBiienue ceeta. OnbiTel [1.H. JleGenena.

XHUMHYECKOE JICHCTBUE CBETA.

TexHuueckne yCTpoWcTBA H  MPAKTHYECKOE TPUMEHEHHE: (POTORIEMEHT,
dboTomaTunK, colHeUHas O6aTapesi, CBETOIHO/I.

Ilemoncmpayuu

dotor(dekT Ha yCTaHOBKE C IIMHKOBOM ITACTHHOM.
HccnenoBanne 3akoHOB BHENTHETO (hoToddekra.
Cseronuos.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopma mo paccesHHIO —0O-9aCTHIL.
[Inanerapuas moaens aroMma. [loctynatel bopa. M3nyuenue u nornoiienre GOTOHOB MpU
MEPEXOE aTOMa C OJHOTO YPOBHS SHEPTUU Ha Apyroil. Buael ciektpos. CiekTp ypoBHEM
SHEpPryUH aTOMa BOJOPOaA.

BosnnoBbie cBoiictBa uactuil. Bomnbel ne bpoins. KopmyckynsspHO-BOJIHOBOM
Ty aJTU3M.

CnoHTaHHOE Y BBIHYKJICHHOE U3JIyYCHUE.



TexHuyeckue yCTpOWCTBA M INPAKTUYECKOE IPUMEHEHUE: CIEKTPaJIbHbIA aHaJu3
(CIeKTpOCKOIT), Ja3ep, KBAHTOBBIN KOMITHIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.
Omnpenenenre JIMHBI BOJHEI JIa3epa.
HaOuroieare MTMHEHYaThIX CIICKTPOB U3ITYYCHHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomsi

HaGmtonenue nuHeHyaToro cnekTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBI, JTOKA3bIBAIOIINE CIOXKHOCTh CTpoeHUs sapa. OTKpbITHE
paanoakTuBHOCTH. OmnbIThl Pezepdopna mo ompeneneHuto coctaBa pajgrMOaKTHBHOTO
uznyuenus. CBoiicTBa anbda-, 6eta-, ramma-u3iaydeHus. BiusHue pagnoakTHBHOCTH Ha
YKVBbIC OPTraHU3MBI.

OtkpeiTe npoTOHa U HedTpoHa. Hyknonnas wMopens sapa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. IIeKTPOHHBIA M MO3UTPOHHBIA OeTa-pacnaj. ['amma-uznydeHue.
3aKOH paJuoaKTUBHOIO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuiibl. Jle@ext macchl siapa.

SAnepnsie peakuuu. JleneHue u CUHTE3 SAEP.

Anepnsiii peaktop. Tepmosaepubiii cuaTe3. [Ipo6iieMbl U IEPCTIEKTUBHI SICPHON
SHEPIreTUKU. DKOJIOTUYECKHUE ACIIEKThI SIIEPHON SHEPTETUKH.

DneMeHTapHbIe YacTUIlbl. OTKPBITHE MO3UTPOHA.

MeTto1b1 HAOTIOEHUS M PETUCTPAIIMU JIEMEHTAPHBIX YACTHII.

dyHIaMeHTaIbHbIe B3auMoeHcTBUSA. EAMHCTBO (hu3nyecKoi KapTUHBI MUpa.

TexHnueckue yCTpOHMCTBA M MPAKTUUYECKOE NPUMEHEHHE: JO3UMETp, Kamepa
Buiibcona, snepHbIii peakTop, aToMHas 6oMoa.
Ilemoncmpayuu

Cu€TYnK HOHU3UPYIOUIUX YACTHIL.
Yyenuueckuii sxcnepumenm, rabopamophule pabomsi

HccnenoBanne TpekoB 4yacTHIl (10 TOTOBBIM (hoTorpadusim).

Pa3nen 8. DiieMeHTHI ACTPOHOMHUY U ACTPOPU3UKH

Otanbsl pa3BUTHS acTpoHOMUH. [IpukiagHOe M MHPOBO33PEHUYECKOE 3HAYCHUE
ACTPOHOMMUH.

Bun 3Bé31H0r0 HeOa. Co3BE31Us, IpKUE 3BE3/IBI, TUIAHETHI, UX BUAUMOC JIBUKCHUC.

ComnHeunas cucrema.

Counnue. ConHeuHast akTUBHOCTbh. MicTounuk sHeprun CoJiHIa ¥ 3BE3/. 3BE3ABI, UX
OCHOBHBIE XAPAKTEPUCTUKU. [[narpaMma «CIEKTpaIbHbIA KJIACC — CBETUMOCTbBY. 3BE3IbI
TJIAaBHOM MOCJIEIOBATEIILHOCTH. 3aBUCUMOCTE «Macca — CBETUMOCTBEY JUISA 3BE3]] IIaBHOU
MOCJIEA0BATEIHOCTH. BHyTpeHHee cTtpoeHue 3BE31. COBpEMEHHBIE NPEICTaBICHUS



0 IPOUCXOXKICHUU U 3BoJroUnU CoJIHIIA U 3BE3/. DTaNbl )KU3HU 3BE3I.
Muneunslii [1yTe — Hama ['anaktuka. [lomoxenne u nenxenne Connua B ['anaktuke.
Tunbl ramakTuk. Pagroraniaktuku U kBazapsl. YEpHBIE ABIPHI B APAX TAIAKTHK.

Bcenennasi. Pacmupenue Bcenennoii. 3akon Xa0O06na. PasOeranue ranakTuk.
Teopus bonbiioro B3peiBa. PeukToBOE U3ITyYeHHUE.

Macmtabnas ctpyktypa Beenennoil. Meraranakruka.

Hepeménnbie mpoOaeMbl aCTPOHOMUH.
Yuenuuecxue nabnooenus

HaGmtonenust HEBOOPYKEHHBIM TJIa30M C  HMCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUM IS ONIPEACIICHUS MOJ0KEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHbIE c03Be3/1usi CEeBEpHOIro MONYyIIApUs U IPKUE 3BE3/BI.

HaGmonenus B reneckon JlyHbl, uianet, Mueunoro [lyTu.

Oo6o01mamomee NOBTOpEeHNE

Ponb (u3uKu U acTpOHOMHUU B SKOHOMUYECKON, TEXHOJIIOTMYECKOU, COLIMATLHOMN U
ATUYECKON cdepax NesTeTbHOCTH YeJOBEeKa, poJib U MECTO (PU3MKM M aCTPOHOMHUHU
B COBPEMEHHON Hay4YHOW KapTHHE MHpa, POJb (PU3NYECKON TeopuHu B (HOPMHPOBAHUU
npecTaBieHu o0 (PU3MYecKoil KapTHMHE MHpa, MECTO (U3MYECKOM KapTHUHBI MHpa
B OOIIIEM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX [IPEICTABICHUM O IPUPOJIE.

MexnpeaMeTHbIE CBS3H

Nzyuenne xypca pusuku 6a3oBoro ypoBHs B 11 Kiacce oCymecTBIsSeTCs ¢ yuéToM
COJIepKaTeNIbHBIX MEKIPEIMETHBIX CBS3EH C KypcaMH MaTeéMaTHUKH, OWOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Meosicnpeomemnvle nouwsmusi, CBS3aHHBICE C W3YYEHHEM METOJOB HAYYHOTO
MO3HAHMS: SBJICHUE, HAYYHBIM (pakT, TUIoTe3a, (hu3ndyeckas BEIIMUMHA, 3aKOH, TCOPHUSI,
HaOII0/IeHNE, SKCIIEPUMEHT, MOJISJTMPOBaHNE, MOJIEb, H3MEPECHHE.

Mamemamuxka: penieHUe CUCTEMbl YpaBHEHUH, TPUTOHOMETPUUYCCKHE (YHKIIHH:
CHHYC, KOCHUHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M WX MPOCKIMH HAa OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB, IMPOU3BOJIHBIC
AJIEMEHTapHBIX (YHKIMH, TPU3HAKK MMOJ00MS TPEYrOJIbHUKOB, OMPEICIICHHE TUIOMAIN
IockuXx puryp u o6bpéma Ted.

buonoeus: snexrpuyeckue sIBJICHUS B )KUBON MPHUPOJE, KojieOaTeIbHbIC TBHKCHUS
B JKMBOM MPHUPOJIE, ONTHUYECKUE SIBJICHUS B XUBOM MNPUPOJAE, JEHUCTBUE paaualuv
HA >KUBBIE OPTaHU3MBI.

Xumusi: CTpOCHUE aTOMOB M MOJIEKYJI, KpPUCTAIUIMYECKAs CTPYKTypa TBEPABIX TEJI,
MEXaHU3Mbl 00pa30BaHUS KPUCTATIIINYECKON PEIIETKH, CTICKTPAIbHBIN aHAJIH3.

l'eoepaghusi: MarHWTHBIC TIONIOCA 3€MIIM, 3aJICKW MArHUTHBIX Py, (OTOCHhEMKA
3€MHOM MOBEPXHOCTH, MPEACKA3aHUE 3€MIICTPSICCHUN.

Texnonocua:  JIWHWUW  DJIEKTpONEpeNad, TEHEPATOp MNEPEMEHHOIO  TOKa,
3JICKTPOJABUTATEIIb, UHAYKIIMOHHAA T1€Yb, pajaap, paauONpUEMHUK, TEJIEBU30p, AaHTCHHA,
tenedon, CBU-neub, NpoeKIIMOHHBIN annapat, BOJJOKOHHAs ONITHKA, COJTHEUHas OaTapes..



2 TInanupyemsblie pe3yJIbTaThI

OcBoenne yueOHOro mnpeamera «®PusznWka» Ha YpOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BbI ypOBEHb) MOJKHO OOECHEUYUTHh JIOCTUKEHUE CIEAYIONIUX
JUYHOCTHBIX, METAINIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3yNbTAaThl OCBOEHUs ydeOHoro mnpeaMera «DuU3HMKa» TOJKHBI
oTpakaTb ~ TOTOBHOCTb M  CIOCOOHOCTb  OOYyYalOlIUMXCS ~ PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTpPEHHEH TMO3ULMENH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAlU, MO3UTUBHBIX BHYTPEHHUX YO€XKACHUI, COOTBETCTBYIOUIUX TPAJAUIIMOHHBIM
LIEHHOCTSIM POCCUHCKOro OOIleCTBa, pacIlIUpeHUe >KU3HEHHOTO OIbITa M OIbITa
NEATEIbHOCTH B MPOLECCE pean3aldyd OCHOBHBIX HAIlPaBJICHUM BOCHUTATEIbHOU
NEATENHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpa’aaHCKOr0 BOCIMTAHUS:

c(OpPMHPOBAHHOCTh TPAXKIAHCKON MO3ULMHU OOYYaIolIErocs Kak aKTUBHOIO H
OTBETCTBEHHOTO YJIE€HA POCCUICKOT0 O0IIECTBA;

OPUHSATUE TPaAUIIMOHHBIX o011e4enoBeYecKuX I'YMaHUCTHYECKUX "
JNEMOKPaTHYECKUX LIEHHOCTEN;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HWHTEPECax TIPa)kIaHCKOIO
o011ecTBa, yyaCTBOBAaTh B CaMOYIIpaBIEHUH B 00pa30BaTeNIbHOM OpraHu3aluy;

YMEHHE B3aHMMOJEHCTBOBATh C COLIMAIIBHBIMUA MHCTUTYTAMH B COOTBETCTBUH C UX
(YHKUMSIMH U HA3HAYEHHUEM;

TOTOBHOCTb K T'YMAHUTAPHON U BOJIOHTEPCKON AESITEIIBHOCTH;

2) IaTPUOTHYECKOT0 BOCTIUTAHMS:
c(hOopMHUPOBAHHOCTh POCCUUCKON IpakJaHCKOW MIACHTUYHOCTH, MATPUOTU3MA;
LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHbIM CHUMBOJAM, JIOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE,

3) 1IyXOBHO-HPABCTBEHHOT 0 BOCIIMTAHUSA:

c(hopMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHHUS, STHUYECKOTO TTOBEICHNS,

CIIOCOOHOCTh  OIICHWBAaTh CHUTYallMI0 W TPHWHUMATh OCO3HAHHBIE PEIICHHS,
OPHUCHTHPYSACh Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI W IICHHOCTH, B TOM YHCIIC B
NESATENBHOCTH YYEHOTO;

OCO3HAaHHUE JTMYHOTO BKJIajJa B TOCTPOCHHUE YCTOMUUBOTO OYyAYIIETO;

4) 3cTeTHYECKOr0 BOCIIMTAHMSA:
ACTETUYCCKOE OTHOIICHHE K MHUPY, BKIIOYas 3CTETHKY HAyYHOTO TBOPUYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;

5) TpyA0BOr0 BOCIMTAHMS:
HMHTEpEeC K pas3iuyHbIM chepaMm npodhecCUOHAIBHOU JEATeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DM3UKOW U TEXHUKOM, YMEHHE COBEpILAaTh OCO3HAHHBIN BHIOOP Oyayiieit



npohecCuu 1 peann30BbIBaTh COOCTBECHHBIE )KU3HEHHBIE TIIAHBL;
TOTOBHOCTb U CLIOCOOHOCTh K 00Pa30BaHMIO U CAMOOOPa30BaHUIO B 00JaCTH (PU3UKU
Ha TPOTSDKEHUU BCEH JKU3HU;

6) 3K0JIOrH4eCcKOro BOCIIUTAHMS

c(OpMHUPOBAHHOCTh KOJOTUYECKON KYJIbTYPbl, 0OCO3HAHUE III00ANBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYIIECTBICHUE ACUCTBUU B OKPYXKAIOLIEH CPEle HA OCHOBE
3HAHHU LEeJIed YCTOWYUBOIO Pa3BUTHUS YEJIOBEYECTBA;

PacuminpeHnne onbiTa IESITEIBHOCTH KOJOTMYECKONW HAIPABICHHOCTH HA OCHOBE
UMEIOLMXCS 3HAHUMU 10 (PUBHKE;

7) HEHHOCTH HAYYHOT'0 IO3HAHMS:

c(hOopMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHA PU3HUECKON HAYKU;

OCO3HAHUE IIEHHOCTH HAyYHOU NI€SITEIbHOCTH, TOTOBHOCTh B MPOIIECCE M3YUYEHUS
GU3UKM  OCYHIECTBISATH  MPOCKTHYKD M HCCIENOBATEIIbCKYI0  JEATECIBHOCTD
WHJIUBUYaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHbIC YHUBEpPCAJIbHbIE Y4eOHbIC AeHCTBUA
ba3oBble jlornyeckue 1eMcTBUA:

CaMOCTOSITEILHO (hOPMYJIMPOBATH U aKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTpPUBATh
ee BCCCTOPOHHC,

OIIPCACIIATD LCIU ACATCIbHOCTH, 3a1aBaTh IIapaMCTPhl U KPUTCPUHN UX JOCTUIKCHUA

BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEUHS B PACCMATPUBACMBIX (DU3MUECKUX
ABJICHUAX,

paspabaTeiBaTh IUIAaH peIIeHUs TPOoOJIeMbl C Yy4E€TOM aHaW3a HWMEHOIIUXCS
MaTepUaIbHBIX 1 HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCHTBb KOPPCKTHBBI B ACATCIBHOCTb, OLHCHHUBATHL COOTBCTCTBUC PC3YJILTATOB
oejIsiM, OOCHHUBATb PUCKHU HOCJ'IGI[CTBI/II\/'1 ACATCIIBHOCTH,

KOOPJIMHUPOBATh U BBIMOJHATH pabOTy B yCIOBUSAX PEATBHOTO, BUPTYAIbHOTO H
KOMOMHHPOBAHHOTO B3aWMOICHCTBUS;

Pa3BHUBATb KPCATUBHOC MBIIIJIICHUC ITPH PCIICHUHU )KU3HCHHBIX Hp06HCM.

ba3oBble ucciienoBarebCKHe JeHCTBUSA:

BJIAJICTh HAYYHOM TEPMHUHOJOTHEM, KIIOUEBBIMU MOHATHAMHM M METOAAMU
¢dbu3nuecKor HayKu; BIIAJIETh HaBbIKAMU  y4eOHO-
HCCIIEIOBATENBCKON 151 MPOEKTHOM  AESTENbHOCTU B 00JIaCTU
($U3UKH, CIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOATEIBHOMY MOHMCKY METO/OB
peuieHus 3a71a4 PU3NIECKOTO COIepKaHusl, MIPUMEHEHUIO PA3IMUYHbIX METOJIOB
MMO3HAHU;

BJIAJIETh BUJAMHM  JICSITEIBHOCTH II0 TOJYYEHHIO HOBOIO 3HAHUSA, €ro
MHTEpIpETAlUU, TPEeOOPa30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYyAIUsX, B



TOM YHMCJIE TIPU CO3[JaHUU YUYE€OHBIX TPOEKTOB B 00JACTH (PU3HKHU;

BBISIBJISITh IPUYUHHO-CIICJICTBEHHBIE CBSI3U U AKTYaJIU3UpPOBATh 337a4y, BbIIBUTATh
TUNOTE3Y €€ PelIeHHs], HAXOAUTh apryMEHTHI JIsl I0Ka3aTeJIbCTBA CBOMX YTBEPKACHHUI,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

aHAIM3UPOBATH TOJYYECHHBIE B XOJE PEIICHUS 3aJa4M PE3yJbTaThl, KPUTHUECKU
OLICHMBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSAX;

CTaBUTh U  (GOPMYIHpPOBAaTH COOCTBEHHBbIE 3aJaud B  00pa3oBaTeNIbHOU
JEeSATENbHOCTH, B TOM YUCJIE MPU U3YYEHUU (HU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYallUsSIM, OLIEHUBATh TPUOOPETEHHBIN OIBIT;

yMETh TEPEHOCUTh 3HaHUs 10 (U3UKE B  MPAKTHUYECKYI0  OO0JacTh
KU3HEEATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX IPEAMETHBIX 00JI1aCTEH;

BBIIBUTAaTh HOBBIE UJIEH, NPEJIaraTh OpUruHaIbHbIEC TOJAXObI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33]1a4H, JIOMYCKAIOU[ME aTbTEePHATUBHbBIC PEIICHHUS.

Pab6ora ¢ undpopmanmeii:

BJIQJICTh HAaBBIKAMM  IOJY4YeHUs WHGOpMANKMK  (PU3NYECKOTO  COJCPIKAHUS
U3 HWCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEIIBHO OCYIICCTBIATh TIOWCK, aHaJu3,
CHUCTEMATH3allMI0 M WHTEPNPETAUI0 HWHPOPMAIMA PA3JIMYHBIX BHJIOB U (popMm
NpeCTaABIICHHUS,

OILIEHWBATH IOCTOBEPHOCTH HH(OPMAIINH;

UCTIOJh30BaTh CPENCTBA MH(MOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHMA
B PpCIICHHMH KOTHUTUBHBIX, KOMMYHHKATUBHBIX ¥ OpPraHW3aI[MOHHBIX 3ajad C
coOMfoiecHneM  TpeOOBaHWK JPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, THUTHUCHBI,
pecypcocOepeKeHHs, TPAaBOBBIX W ATHYECKUX HOPM, HOpPM HWH(GOPMAIMOHHOK
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UUYCCKOTO COJACPIKAHHS B PA3INIHBIX popmarax ¢ yu€Tom
Ha3HA4YCHUs HWHQPOpMAIIMU W 1EJIeBOM ayJUTOPUH, BBHIOHpas ONTUMAIBHYIO (opMy
NPEICTABIICHUS U BU3YAIH3AIIHH.

KomMMmyHMKaTHBHBIE YHMBepPCaJlbHble Y4eOHbIe ACHCTBHS:
OCYIIECTBIISITH OOIIIEHUE HAa YPOKaxX (PU3UKHU M BO BHE-YPOUHOU EATEIHHOCTH;
pacno3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYallui U CMSATYaTh KOH(DIIUKTHI;
paBBépHYTO W JIOTUYHO M3JIaraTb CBOIO TOYKY 3pCHUS C UCIIOJIb30BAHUECM A3BIKOBBIX
CpE/ICTB;
MMOHUMATh U UCMOJIb30BATh IPEUMYIIECTBA KOMAaHAHOW U MHAUBUIYAIbHOU PabOTHI;
BBIOWPATh TEMATUKY ¥ METOJIbI COBMECTHBIX ACHCTBHUH C Y4ETOM OOIITUX MHTEPECOB,

Y BO3MOXHOCTEM Ka)KJI0T0 YJICHA KOJUIEKTHUBA; TPUHUMATh LIEJIM COBMECTHOM
JNEATENbHOCTH, OPTaHU30BbIBATh U KOOPJIMHUPOBATH AEHUCTBUSA 10 €€ JOCTUKEHUIO:
COCTAaBJISITh IUIaH IEMCTBUM, pacOpeaensaTh POJIU C YY4ETOM MHEHHM YYaCTHUKOB,
0o0CyX1aTh Pe3yabTaThl COBMECTHON PabOThI;

OLICHMBAaTh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO Y4YaCTHHMKA KOMAaHIbl B OOLIUI

pe3yAbTaT M0 pa3padOTaAHHBIM KPUTEPUSIM;



npemaiiaratb  HOBBIC  IIPOCKTHI, OLCHUBAaTh HMACH C TIIO3MIIMKM  HOBH3HBI,
OPUTIHHAJIBHOCTH, Hp&KTH‘-ICCKOﬁ 3HAYUMOCTH,

OCYHCCTBIIATH MO3UTHBHOC CTPATCTUYCCKOC IMOBCACHUC B PA3JIMYHBIX CUTYyallUAX,
IMPOSBJIATH TBOPUCCTBO U B006pa)KeHI/Ie, OBITH WHHUIIHMATUBHBIM.

PeryasiTuBHbIe YHUBepPCAJbHbIE Y4eOHbIe TeMCTBUA
Camoopranusanus:

CaMOCTOSATEIBHO OCYIIECTBISATh NO3HABATEIBbHYIO €SI TEIbHOCTh B 00J1acTH (PU3UKU
U aCTPOHOMUH, BBISBIISATH MPOOIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITEJILHO COCTABJIATH IJIaH PEIICHUS PACUETHBIX M KAYECTBEHHBIX 3ajad,
IJIaH BBINIOJIHEHUS TMPAKTUYECKOW paboThl ¢ Yy4€TOM HMEIOUIUXCA PECypCoB,
COOCTBEHHBIX BO3MOXXHOCTEN U MPETIOYTCHUH;

JIaBaTh OIEHKY HOBBIM CUTYaIlUsIM;

pacuIupsTh paMKH y4eOHOTO IIpeAMeTa Ha OCHOBE JTUYHBIX TPEATIOUTEHU;

JieraTh OCO3HAHHBIN BEIOOP, apryMEHTHPOBATH €0, OpaTh Ha ce0s OTBETCTBEHHOCTh
3a pelieHue;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

criocoOCTBOBaTh ()OPMHUPOBAHUIO W TMPOSBICHUIO 3PYAUIMA B 00JIacTH (DU3UKH,
MOCTOSIHHO TMOBBIIIATH CBOIM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLUMOHAJILHBI HHTEJIJIEKT:

JaBaTh OIIGHKY HOBBIM CHUTYyallMsM, BHOCUTb KOPPEKTHUBBI B JEATECIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEJISIM;

BJIAJICTh HAaBBIKAMH MO3HABATEIHHON pedIeKCHM KaK OCO3HAHUS COBEPIIAEMBIX
JIEVCTBUM U MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIHTATOB U OCHOBAaHUM;

UCITIONIB30BaTh MPUEMBI peIeKCHU IS OLICHKH CHUTYyallld, BBIOOpa BEPHOTO
pelICHMUS;

YMETh OIICHUBATh PUCKU U CBOCBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHUKECHUIO;

MIPUHUMATh MOTHUBBI U apTYMEHTHI JIPYTUX MIPU aHATIM3€E PE3YJIbTATOB JAEATCIIbHOCTH;

MIPUHUMATH Ce0s1, TOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U aQpTYMEHTBI JPYTUX IIPU aHAJIK3€E PE3yJIbTaTOB JACATECIbHOCTH;

MpPU3HABATh CBOE MPAaBO M MPABO APYTHX HA OIIMOKH.

B mnponecce nOCTUXEHHSI JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS IMPOTPAMMBI 11O
dbu3uKe U1 YPOBHS CPETHETO 00IIero 00pa3oBaHus y 00yJaroImmuXcsi COBEPIICHCTBYETCS

SMOLIMOHAIBbHBIN WHTEIJICKT, MpeINoJIaratomm

c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHMS, BKIIOYAIOMIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHATHHOE
COCTOSIHWE, BUJICTh HAIMIPABJICHUS PA3BUTHs COOCTBEHHOMN IMOIMOHATBHOM Chephl, OBITH
YBEpPEHHBIM B ce0e;

CaMOpETYJTUPOBAHMS, BKIIOYAIONMIETO CAMOKOHTPOJIb, YMEHHUE NPHHUMATh
OTBETCTBEHHOCTH 32 CBOE TIOBEJICHHE, CIIOCOOHOCTh aaTUPOBATHCS K SMOITMOHATBHBIM
M3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPHITHIM HOBOMY;



BHYTPEHHEW MOTHBAILIMM, BKIIOYAIOUIEH CTPEMIJIEHME K JOCTHXKEHUIO eI U
yCIieXy, ONTUMH3M, HWHULIHMATUBHOCTb, YMEHHE JIEMCTBOBaTh, HCXOJs W3 CBOUX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONICH CIOCOOHOCTH ITOHMMAaTh SMOIMOHAIBHOE COCTOSHHE
JPYTUX, YYUTHIBATH €r0 MPU OCYIIECTBICHUN OOIIEHHS, CIOCOOHOCTh K COUYBCTBUIO U
CONEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHUS C
JIPYTUMU JIOIbMU, 3a00TUTHCSI, TPOSBIISITE UHTEPEC U pa3peniaTb KOHPIUKTHIL.

NPEAMETHBIE PE3YJIBTATHI

K xoniy o0ydenuss B 10 kiacce nmpeIMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOITNXCS YMEHHIA:

JEMOHCTPUPOBATh Ha TMpHUMEpax pojdb M MeCcTOo (GU3UKH B (OPMUPOBAHUHU
COBpEMEHHOW HAy4YHOH KapTHHBI MHUpPA, B pa3BUTUH COBPEMECHHON TEXHHWKH U
TEXHOJIOTUM, B IPAKTHYECKOH IEATEITHPHOCTH JIFOJICH;

YUYUTBHIBATh  TPAHUIBI ~NPUMEHEHHS  M3YYCHHBIX  (DH3UYECKHX  MOJIEJCH:
MaTepualbHas TOYKa, WHEpIMAIbHAs CUCTeMa OTcuéra, aOCOJIOTHO TBEPIOE TeEJo,
UICanbHBId Ta3, MOJCIN CTPOCHUS Ta30B, JKUAKOCTEH W TBEPABIX TeJ, TOYCUHBIH
AIEKTPUUECKUH 3apsi MpU pelieHn: PU3NYECKUX 3a/1a4;

pacno3HaBaTh (u3uyeckue sABJICHUA (MPOIECChl) U OOBACHATHL MX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJEKYISIPHO-KMHETUYECKOW TEOpUHU CTPOCHMS BEIIeCTBA U
ANEKTPOAMHAMUKH: PAaBHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJIUHEHHOE JIBHXKEHHE,
CBOOOJIHOE MaJIeHHE TeJl, JBMXKEHUE M0 OKPYKHOCTH, WHEPIIHS, B3aUMOJICUCTBHUE Tel,
muddy3us, OpOyHOBCKOE JIBI)KCHHE, CTPOCHHE JKUJIKOCTEH M TBEPJBIX TEJ, N3MCHEHUE
o0béMa Ten mpH HarpeBaHWW (OXJAXKICHUU), TEIUIOBOE pPaBHOBECHE, HCIApEeHHE,
KOHJICHCAIHs, TUIaBJIEHNEe, KPUCTAIUTU3AIIMS, KUTICHUE, BIAXKHOCTh BO3yXa, MOBBIIIICHUE
JaBJICHUS Ta3a MPH €ro HarpeBaHWU B 3aKPHITOM COCYIE, CBSI3b MEXIY MapaMeTpamu
COCTOSIHUSA Ta3a B U30MpOIleccax, INEKTPHU3alus Tel, B3aUMOACHCTBUE 3aps/I0B;

ONKCHIBATh MEXaHUYECKOE JBIKEHUE, HCIONb3yd (QU3NYECKHE BEJIWUYHMHBIL:
KOOpAMHATA, IYTh, MEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHa, UMITYJIbC
TeJla, KWUHETHYEeCKas »JHEprus, IOTeHLUUaJbHAas JSHEprusi, MexaHuueckas paboTa,
MEXaHWYeCKasi MOIIHOCTb; MPU OMHCAHUU NMPABUIBHO TPAKTOBATh (PU3UUECKHUI CMBICH
UCIOJBb3YEMbIX BEJIMYMH, HMX OOO3HAYEHUs] W €IUHUIIBI, HaXOAUTh (HOPMYIIbI,
CBSI3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMH BEIUYNHAMY;



ONMCHIBATh W3yYECHHBIEC TEIUIOBBIE CBOWCTBA TEJ U TEIUIOBBIC SBJIEHUS, UCIOJIb3Ys
(u3nuecKkre BEIMYUHBI: JAaBJICHUE ra3a, TeMIepaTypa, CpeIHss KUHETUYECKasi SHEPTUsl
Xa0THYECKOTO JBHKCHMS MOJIEKYJl, CpPEJHEKBaJgpaTU4Hasi CKOPOCTb MOJIEKYII,
KOJMYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, pabora rasa, Ko3(Q(PUIMEHT M0JE3HOTO
JEUCTBUSL TEIJIOBOIO JIBUraTessl; MPHU ONHUCAHMM MPABUIBHO TPAKTOBATh (PU3MUECKUUN
CMBICJT MCHOJb3YEMbIX BEIMYMH, UX OOO3HAYEHUS M €AUHUIbI, HAXOAUTH (HOPMYIIbI,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMHU BEIUUMHAM;

ONMUCHIBATh HM3YYEHHBIE DJIEKTPUYECKHE CBOMCTBA BEIIECTBA M JIIEKTPUUYECKHE
ABJIEHUS (TIPOLECCHI), MCHONB3Ysl (U3MUYECKUE BEJIMYUHBI: AIIEKTPUUECKUU 3apsij,
ANEKTPUUYECKOE TOJIE, HAIPSIKEHHOCTD MOJI, NOTEHIMAJ, PA3HOCTh NOTEHUMAJIOB; MPH
ONMHMCAHUM TMPABUIBHO TPAKTOBATh (PU3MYECKHH CMBICT HCHOJIB3YEMbIX BEJIMYMH, HUX
0003HayYeHUs1 U €IMHMIIbI; YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOUINE JAaHHYIO (PU3UUYECKYIO
BEJIMYMHY C APYTUMU BEJIMUNHAMU;

aHANIM3UPOBATH (PU3NYECKUE MTPOLIECCHI U SIBICHUSI, UCTIONB3YS (PU3HUECKHUE 3aKOHBI
U NPUHLHUINBL: 3aKOH BceMupHoOro tsarorenus, I, II m III 3akomsl HproToHa, 3akoH
COXpDAaHEHHS MEXAHWYECKOW OHHEPruu, 3aKOH COXPaHEHUs HWMIIYJbCa, IPUHIINI
CyNEepHO3ULMHA CWJI, MPUHIMUI PAaBHONPABUS HWHEPUMAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUS BEIIECTBA, T'Aa30BbIE 3aKOHBI, CBS3b
CpeIHEell KHWHETHMYECKOM OHHEPruM TEIJIOBOIO JBWKEHHUS MOJIEKY]1 C abCONIOTHOM
TEMIIEPATYpPOU, NEPBbIA 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHUs DBJIEKTPUUYECKOTO
3apsiaa, 3akoH KysoHa, mpu 3ToM pasnuyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €ro
MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHUILIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPUHIUIBI JEHCTBUS MalllMH, IPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3inyaTh YCJIOBHS HMX O€30MAaCHOTO HCIOJIb30BaHUS B IOBCEIHEBHOMN
KU3HU;

BBITIOJIHATD YKCIEPUMEHTHI MO0 UCCIIETOBAHUIO (PU3MUECKUX SIBIIEHUH U MPOLECCOB
C HCHOJb30BAaHUEM MPSAMBIX, U KOCBEHHBIX W3MEpPEHHH, Mpu 3TOM (OpMyIHpOBaTh
npoOjeMy/3agady W THUIIOTE3y YYEOHOro JIKCIIEpUMEHTa, COOHMpaTh YCTAHOBKY M3
IPEeI0AKEHHOT0 000pyA0BaHUs, IPOBOIUTH OMBIT U (HOPMYIHPOBATH BHIBOBI;

OCYILIECTBIIATH MPSIMbIE U KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEJIUUYMH, IIPU 3TOM
BbIOMpaTh ONTUMAJIbHBIN CHOCO0 H3MEpPEHUs W HUCHOJIb30BaTh H3BECTHBIE METObI
OLICHKH ITOIPEIIHOCTEN U3MEPEHNUN;

HCCJIEIOBATh 3aBUCUMOCTH MEXY (PU3MUECKUMU BEJIMYMHAMH C UCIIOJIb30BAaHUEM
NPSIMBIX U3MEPEHHM, TIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YIbTAThHI
MOJyYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BHUJE TAaOIUIl U TpaduKOB, JE/IaTh
BBIBOJIBI I10 PE3YyJIbTaTaAM UCCIIENOBAHNUS;

co0ro1aTh mpaBuiia 0€30MacHOro TPyAa MPH MPOBEICHUHU HUCCIEA0BAaHNN B paMKax
yu4eOHOTr0 IKCIEPUMEHTa, Y4eOHO-UCCIEeI0BATEIbCKOW U MPOECKTHOM NEATEIBHOCTH C
MCITI0JIb30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOI0 00OPYI0BAHHS;

pemarb pacy€THbIE 3aJa4M C SIBHO 3aJaHHOW (PU3MUYECKON MOJEIbI0, HCIONb3YS

(u3nueckre 3aKOHbl U TNPUHLUIIBI, HA OCHOBE aHAIM3a YCIIOBUS 3aJaud BbIOUpATh



bU3UYECKYI0 MOJIENb, BBIICTATH (PU3NUECKUE BETUYUHBI U (DOPMYIIbl, HEOOXOAUMBIE JIJIS
e€ pelieHus, MPOBOJUTH PACUEThl U OLIEHUBATh PEATBHOCTh MOJYYEHHOTO 3HAUYCHUS
(bu3nYeCKON BEJIUUMHBIL;

pemaTth KayeCTBEHHbIC 3aJayd: BBICTpAUBATh JIOTMUECKH HEMPOTHBOPEUYUBYIO
LETIOYKY paCCYXJCHUM C OMOpOM Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
buzndecKue sIBICHUS;

WCIIOJb30BaTh MPU PELICHUM Y4eOHBIX 3aJa4 COBpPEMEHHbIe HH(pOpPMAIlMOHHbIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, HWHTEPIPETAllUMd U TMPEJICTABICHUS
y4eOHOW ¥ HAYYHO-TIOMYJIIPHON MH(OPMAIINH, TTIOTy4YEHHON U3 Pa3IUYHbIX HCTOYHUKOB,
KPUTHUUYECKH aHAJM3UPOBATH MOJy4aeMyto HHGOPMAIIHIO;

MPUBOAUTL TMPUMEPHI BKJIAJa POCCHUUCKUX U 3apyOeKHBIX YUEHBIX-(QU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTHH;

UCIIOJIB30BaTh TEOPETUUECKUE 3HAHUSA MO (PU3MKE B TMOBCEIHEBHOM >KU3HM IS
obecrnieueHus: 0€30MaCHOCTH TMpU OOpalleHHud C NpudopaMu U TEXHUYECKUMHU
YCTPOUCTBAMHU, JJIsI COXPAHEHHUS 3JI0POBbS W COOJIIOJCHUS HOPM DSKOJOTHYECKOTO
MOBEJICHUS B OKPYIKaOIIEH Cpejie;

paboTaTh B TpyNIie ¢ BHINOJHEHUEM PA3JIMUHBIX COIMATIBLHBIX POJIEeH, MIIAHUPOBAThH
paboTy TpyNmbl, palMOHAIBLHO pacHpeAcssiTh O0O0SI3aHHOCTM W IUIAHUPOBATh
NeATeIbHOCTh B HECTAHIAPTHBIX CUTYaIlUAX, aJICKBATHO OLICHWBATH BKJIAJl KaXOTO U3
YYaCTHUKOB IPYMIIBI B PEIICHUE pacCMaTPUBAEMOM MPOOIEMBI.

K xonmy obydyenuss B 11 kiacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMMUXCS YMCHUM:

JEMOHCTPUPOBATh Ha TMpPHUMEPAX pojb U MecTo (U3MKd B (HOPMHPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHUPA, B PA3BUTUM COBPEMECHHOM TEXHUKU U
T€XHOJIOTHM, B TMPAKTHYECKON AECATEIbHOCTH JIOAECH, LEJIOCTHOCTh W E€IUHCTBO
bu3nuecKoi KapTUHBI MUPA;

YYHUTHIBATh TPAHMIIBI TPUMEHEHUS! U3YYCHHBIX (DU3MUECKUX MOJENCH: TOYSUHBIH
ANEKTPUUYECKUI 3aps, JIyd CBETa, TOUCUHbI UCTOYHUK CBETA, sIAEPHAs MOJEINb aToMa,
HYKJIOHHAsI MOJIETh aTOMHOTO si/Ipa MpU PEIIeHUH (PU3NIECKUX 3374,

pacno3HaBaTh (PU3NYECKUE SIBICHHS (TPOIECCh) U OOBICHATH WX HAa OCHOBE
3aKOHOB DJJICKTPOJWHAMUKA W KBAaHTOBOW (U3UKH: DJIEKTPUYECKAs TPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XHUMHUYECKOE, MArHUTHOE JIEUCTBUS TOKA, B3aHMOJICHCTBUE
MAarHuTOB, AJIEKTPOMArHUTHAsE WHAYKIHUS, I€MCTBUE MArHUTHOIO MOJSI HA MPOBOJHUK
C TOKOM W [BIXKYUIMWCS 3apsil, DJEKTPOMarHWTHbIE KOJeO0aHWs U  BOJIHBI,
MPSIMOJIMHENHOE PaCIpOCTPAHEHUE CBETA, OTPAXKEHUE, MPEJoMIIeHUE, HHTEphEepEHLINS,
nudpakus W TOJApU3alUsa CBETa, JUCIEpCHUs] CBeTa, (POTOdNEKTpuueckui 3¢ dext
(boToadhdekT), cBETOBOE MAaBlCHHE, BO3HUKHOBEHHE JIMHEHMYATOrO CIEKTpa aToma
BOJIOPO/Ia, ECTECTBEHHAs! U UCKYCCTBEHHAS PaIMOAKTUBHOCTH;



OMUCHIBATh U3YUYEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUYECKUE, MArHUTHBIC,
ONTUYECKUE,  DIEKTPUUECKYI0  MPOBOAUMOCTh  PAa3JUYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOLIECCHI), UCTONB3Ys (PU3UUECKUE BEIUUYUHBI:
AIEKTPUUYECKUI 3apsiji, CUJIa TOKA, JIEKTPUUECKOE HAIPSIKEHUE, JIEKTPUIECKOE
CONPOTHUBIIEHHUE, PA3HOCTh MOTEHILIUAJIOB, 3JIEKTPOABMKYIIAs CUIIa, paboTa TOKa,
WHIYKIHUST MarHUTHOTO ToJisg, cuia Awmrepa, cuia JlopeHiia, WHIYKTUBHOCTb
KaTYIIKU, YHEPTUS DJIEKTPUUYECKOTO U MArHUTHOTO MOJIeH, MEepUoa M 4acToTa
KojeOaHuii B KojeOaTenbHOM KOHTYype, 3apsd]l U cujla TOoKa B IIpolecce
TapMOHUYECKUX DJICKTPOMArHUTHBIX Kojie0aHuii, (POKYyCHOE pacCTOsSHUE U
ONTHYECKAasl CWJIa JIMH3BI, IPU OMUCAHUU MPABWIBHO TPAKTOBATh (HYU3UUYECKUUN
CMBICJI HCIOJB3YEMbIX BEJIMYMH, WX OOO3HAUEHUS W EIUHMIIbI, YKa3bIBaTh
bopMynbl, CBS3BIBAIOIINE JAHHYI (U3UYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMY;

OTMHUCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHUS M TPOIECCHI, HCIOIb3Ys
bu3uYecKue BETUYUHBI: CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U
4acTOTa CBETA, DHEPTHUS U UMITYJILC (DOTOHA, IEPUO/I MMOJTypaciaia, YHEPTHs CBIA3U
aQTOMHBIX sIIep, TPU ONMUCAHUM TPABUIBLHO TPAKTOBATh (DU3UYECKUM CMBICT
UCITIOJIB3YEMBIX BEJIMYUH, UX O003HAUCHUS U CAMHUIIBI, YKa3bIBaTb (HOPMYIIHI,
CBS3BIBAIONINE JAaHHYI (PU3UYECKYI0 BEIUYHHY C JAPYTUMH BEIUYMHAMH,
BBIUUCIISITH 3HaUE€HHUE (PU3NUECKON BEJIMUNHBI;

aHAIM3UPOBATH (PU3NUYECKUE MPOIIECCHI U SBJICHUS, UCTIONB3Ys (PU3NUECKHE
3aKOHBI U IPUHIIMIIBL: 3aKOH OMa, 3aKOHBI TOCIE0BATEILHOTO U TAPAJJIEILHOTO
COEIMHEHHUS MPOBOJHUKOB, 3akOH [[xoyns—JIeHia, 3akoH 3JIeKTPOMarHUTHOM
WHAYKIMH, 3aKOH TMPSMOJMHEHMHOTO0 pacHpOCTPAHEHHsS CBETa, 3aKOHBI
OTpaKeHHUSI CBETA, 3aKOHBI NMPEJIOMIICHUS CBETa, YpaBHEHHE ODWHINTEWHA s
doToaddexTa, 3aKOH COXpaHEHUS YIHEPTUH, 3aKOH COXpaHESHUSI UMITYJIbCa, 3aKOH
COXpAaHEHHS JJIEKTPUUYECKOTO 3apsifa, 3aKOH COXpPAaHEHUsS MAacCOBOTO 4YHUCIIA,
noctynarsl bopa, 3aKOH pagMOaKTUBHOIO pacmaga, MpU 5TOM pPa3inyaTh
CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA, €T0 MATEMATHUECKOE BBIPAKEHUE U YCIOBUS
(rpaHuIlBI, 006J1ACTH) MPUMEHUMOCTH;

ONpEeNeNATh HaNpaBJI€HUWE BEKTOpa HWHAYKUUM MarHUTHOTO  TOJS
MIPOBOJIHUKA C TOKOM, CUJibl Amriepa u cuibl JlopeHua;

CTPOUTh M OIKCHIBATH M300paKEHHE, CO3/1aBAEMOE€ IIJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITIONHATh JKCIEPUMEHTHI MO HCCICIOBAHUI0 (U3HUECKUX SBICHUN H
MPOLIECCOB C UCIIOJB30BAaHUEM MPSAMBIX, U KOCBEHHBIX M3MEPEHUI: MPU 3TOM
dbopmynupoBaTh mpodiieMy/3a1ady W TUIOTE3y Yy4eOHOTrO OSKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO 000PYI0BaHUS, TPOBOIUTH OIBIT U
(bopMyIHUpPOBATH BHIBOJIBI;

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEpPEHUs] (PU3NUYECKUX BEIUYUH,
IpU 3TOM BHIOMpATh ONTUMAJbHBIA CHOCO0 H3MEPEHUsT W UCIOJIb30BAThH
W3BECTHBIE METO/Ibl OLIEHKHU MMOTPENIHOCTEN U3MEPEHHUI;



UCCJEN0BAaTh 3aBUCUMOCTH (DU3MYECKUX BEIWYMH C MCIOJIb30BAHUEM
NpSIMBIX H3MEPEHMI: NPHU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHUPOBATH
PE3yNIbTAThl MOJYYEHHON 3aBUCUMOCTU (PU3MYECKUX BEJIUYHMH B BHUJIE TaOIUL U
rpaduKoB, AeaTh BBIBOABI IO pe3ybTaTaM UCCIEI0BAHMUS;

coOJI01aTh MpaBuiia 6€30MacHOro Tpy/la NPy NPOBEIEHNUN UCCIIEJOBAaHUH B
paMKax y4eOHOro 3KCHEpPUMEHTa, Y4YEOHO-HCCIEeNOBATEIbCKOW M MPOEKTHOM
JESTENbHOCTU C UCIIOJIb30BAaHUEM U3MEPHUTENbHBIX YCTPOMCTB U J1aDOPaTOPHOTO
000py10BaHMUS;

pemiatb pacu€THble 3a/Jayd C SBHO 3a/JlaHHON (pU3MYecKoil Mojelnblo,
UCTIONIBb3Yd (PU3MYECKHUE 3aKOHBl U TMPUHLMUIIBIL, HA OCHOBE aHaIM3a YCIOBUS
3a/1aud BBIOUpATh (DU3UYECKYI0 MOJIEb, BBIACIATh (PU3MUYECKHE BEIMYUHBI U
dbopmynbl, HEOOXOUMBIE JUIsl €€ pelleHHs], TPOBOAUTH Pacu€Thl U OIICHUBATH
PeaTbHOCTD MOJIYUYEHHOTO 3HAYeHUs (PU3HYECKON BEITUYUHBI;

penarhb KaueCTBEHHBIE 3a/1a4H: BBICTPauBaTh JIOTUYECKHU
HENPOTUBOPEUMBYIO IEMOYKY PACCYXKACHHUI C OMOpPOil HAa M3y4YEHHBbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCIIONIB30BaTh  MPU  PEIICHWH  Y4eOHBIX  3aJad  COBPEMCHHBIC
WHOOPMAIIMOHHBIC  TEXHOJOTMH  JUIS MOUCKa, CTPYKTYpPHUPOBaHUSI,
UHTEpIpPETAllMd U TMPEJCTaBiIeHUS  y4eOHOW U HAyYHO-MOMYJSPHOM
uHbOpMAIIMK, TOJYYEHHOW U3 PA3NIMYHBIX HMCTOYHUKOB, KPUTUUYECKH
aHAIM3UPOBATH MOTYyYaEMYI0 HH(DOPMAIHIO;

OOBSCHATh TPHUHIMUIBI ACHCTBUS MaIlMH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3znuyarh yCIOBUS HMX O€30MacHOr0  HKCIOJIb30BaHUS B
ITOBCEIHEBHOM »KU3HHU,

NPUBOJIUTH TPUMEPHl BKJIaJla POCCHUHCKUX U 3apyOekKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYIKAIOIIET0 MUpPA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMUS 1O (QU3UKE B TOBCEIHEBHOM
KU3HU i1 oOecrieueHus: O€30MaCHOCTH MpU OOpalleHHH ¢ mpubopaMu U
TEXHUYECKUMU YCTPONUCTBAMH, JJIsI COXPAHEHUS 3/I0POBbI M COOIIOICHUS HOPM
HKOJIOTMYECKOTr0 TIOBEICHUS B OKPYXKAIOUIEH Cpee;

paboTaTe B TPyMINE C BBHIMOJHEHUEM pa3UYHBIX COIHMAIBHBIX POJIEH,
IJIAHUPOBATh PabOTy TPYMNIbl, PAlMOHATIBHO pacHpeaessiTh OOSI3aHHOCTU H
IJIAHUPOBATh JAESATEIBHOCTh B  HECTAHJIAPTHBIX CHUTYyalUsX, aJeKBaTHO
OLIEHUWBAaTh  BKJaJ  KaXJOr0 M3 YYACTHUKOB TPYINNbl B  pEIICHHE
paccMaTpruBaeMoM MPOOIEMBL.



3 TemaTtnueckoe IJIaHUPOBAHUE

10 KJIACC
No TeMa Koui-Bo yacos 20P (L1OP)
BCETO KP JlaG/mpakt
paboThl
Pazgen 1. ®usuka wu |2 0 0
MeETObI HAYYHOI'0
TO3HAHMS
1.1 | dusuka u MeTOHEI | 2 0 0 https://m.edsoo.ru/7f41bf72
HAyYHOTO TIO3HAHUS
Pa3znen 2 Mexanuka 18 0 2
2.1 | Kunemaruka 5 0 1 https://m.edsoo.ru/7f41bf72
2.2 | lunamuka 7 0 1 https://m.edsoo.ru/7t41bf72
2.3 | 3akoHbl coxpaHeHus | 6 0 0 https://m.edsoo.ru/7f41bf72
B MEXaHUKe
Paznen 3. Moaekyasipuas | 24 0 2
(puszuka U
TEPMOTHHAMHKA
3.1 | OcHOBHI 9 0 1 https://m.edsoo.ru/7f41bf72
MOJICKYJISIPHO-
KHHETHYECKOH
TEOPUU
3.2 | OcHOBHI 10 0 1 https://m.edsoo.ru/7f41bf72
TEPMOAMHAMUKH
3.3 | ArperatHbie 5 0 0 https://m.edsoo.ru/7f41bf72
COCTOSIHHS BEISCTBA.
@Da3oBbIE NEPEXOJIBI
Paznen 4. |22 0 2
DJIEKTPOAUHAMMKA
4.1 | DnekTpocTaTuka 10 0 0 https://m.edsoo.ru/7t41bf72
4.2 | TlocTossHHBIN 12 1 2 https://m.edsoo.ru/7f41bf72
ANEKTPUYECKUN TOK.
Toxu B pazIUyYHBIX
cpenax
Pe3epBHOE Bpemst 2 0 0
OO0111ee KOIMYECTBO 4YacoB | 68 1 6
10 TIPOrpaMme
11 KJIACC
Ne TemMa Kon-Bo yacos S0P (HOP)
BCETO KP JlaG/mpakt
paboThI
Paznen 1. 11 0 1
JICKTPOAMHAMHKA
1.1 | MaraurtHoe rnoJe. 11 0 1 https://m.edsoo.ru/7f41c97¢c
DneKTpOMarHuTHas
WHIYKIUS
Pazgen 2. Koaebanusi u 24 0 3
BOJIHBI




2.1 | Mexanudeckue u 9 0 2 https://m.edsoo.ru/7f41¢97¢
SHCKTpOMaFHI/ITHBIe
KoJIeOaHus

2.2 | Mexanudeckue u 5 0 0 https://m.edsoo.ru/7f41¢97¢
BHCKTpOMaFHI/ITHI)IG
BOJIHBI

2.3 | OnTuka 10 0 1 https://m.edsoo.ru/7f41¢97¢

Paznen 3. OcHOBBI 4 0 0

crenuaJbHoOMI TEOpHH

OTHOCHTEJIbHOCTH (1aJ1ee —

CTO)

3.1 | Ocrosel CTO 4 0 0 https://m.edsoo.ru/7f41c97¢c

Paznen 4. KsanroBas 15 0 0

(pusuka

4.1 | DneMeHTHl KBAaHTOBOM 6 0 0 https://m.edsoo.ru/7f41¢97¢
OIITUKN

4.2 | CtpoeHune atoma 4 0 0 https://m.edsoo.ru/7f41c97¢c

4.3 | AToMHOE SIpO 5 0 0 https://m.edsoo.ru/7t41c97c

Paznen 5. DjaeMeHTHI 7 0 0

aCTPOHOMHUHU u

acTpo(pu3MKHU

5.1 | DneMeHTHI 7 0 0 https://m.edsoo.ru/7f41¢97¢
aCTPOHOMHUHU i
acTpopU3NKU

Pazgen 6. Ooodiaromee 4 1 0

NMOBTOpPEHHE

PesepBHOE Bpemst 3 0 0

OO1Iee KOJUYECTBO YacOB 68 1 4

10 MporpamMmme
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