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COJAEP)KAHHUE
10 KJIACC

Pazgen 1. ®usuka u MeTOABI HAYYHOTO MO3HAHUS

®dusuka — Hayka o npupojae. Hayunbsie MeTo1bl MO3HAHUS OKpYKarolero mupa. Pois skcriepuMenTa u
TEOpUM B IpoLEcce IMO3HAHMUA NPUPOIbl. DKcIepuMeHT B (usuke. MoaenupoBaHue (Gu3MUECKUX
SBJICHUH U npoueccoB. Hayunele runoressl. Gu3ndecKue 3aK0HbI U TEOpUU. [ paHUIbl IPUMEHUMOCTH
¢u3nyeckux 3akoHoB. [IpuHuun coorBercTBUs. Poib 1 MecTo Gpu3nku B pOpMUPOBAHUHN COBPEMEHHOMN
Hay4HOU KapTHUHBI MUPA, B IIPAKTUYECKOMN IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

Amnanorosblie U U(PPOBbIE U3IMEPUTEIBHBIE TPHOOPHI, KOMITBIOTEPHBIC TATUYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemaruxka

Mexanuueckoe aBMKeHHE. (OTHOCHTEIBHOCT MEXAHMUYECKOro JBWKEeHMsA. (Cucrema oTcYéra.
Tpaexropus. Ilepemerienue, ckopocTb (CpenHsAs CKOPOCTb, MTHOBEHHas CKOPOCTb) U YCKOpPEHHUE
MaTEpHUaIbHOM TOYKHM, MX IPOEKIMM Ha OCH CUCTEMBI KoopauHar. CIIOKEHHE IepeMEIEHUN H
CIIO)KEHHE CcKopocTell. PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSMOJIMHENHOE [BH)KeHue. ['paduku
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUs, IIyTU U IEPEMELIEHUS MaTepUalibHONW TOYKH OT
Bpemenu. CBoOojHOe majeHue. YckopeHue cBoOomHOro majaeHus. KpuBoiamHeHHOe IBMKEHHE.
JIBM>KeHHE MaTEpUaIbHOW TOYKH IO OKPYKHOCTH € IIOCTOSIHHOW IO MOAYJIIO CKOPOCTBIO. YTIJIOBas
CKOpOCTb, JIUHEHHasi ckopocTh. [lepuon m vacrora oOparmieHus. LleHTpocTpeMuUTENIbHOE YCKOPEHHE.
TexHnuyeckue ycTpolcTBa U NPAKTUYECKOE IPUMEHEHHUE: CIIMIOMETP, ABM)KEHHUE CHAPSAO0B, LICIHbIE U
pEMEHHBIC TIEpeaayH.
Jlemoncmpayuu

Mopeinb cucteMbl 0TCUETA, UILTIOCTPALIAS KHHEMAaTHYECKUX XapaKTEPUCTUK ABUKCHUS.
IIpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenuie Ten B BO31yX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoIeHHOro MO YTJIOM K TOPU30HTY U TOPU3OHTAIBHO.

W3mepenue yckopeHHst CBOOOIHOTO MaAECHUS.

Hamnpasnenue ckopocTH Npy JBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO IBHKEHUS C LIEJIbIO ONPEIEICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOILIECHUS MEXAY MYTAMH, NPONACHHBIMU TEIOM 3a IOCIEI0BATEIbHBIE PaBHBIE
MIPOMEKYTKH BPEMEHH IPH PABHOYCKOPEHHOM JBUKEHHUH C HAYAJIBHOW CKOPOCTBIO, PABHOM HYIIIO.
N3y4eHne nBMKEHUS IapUKa B BSI3KOM JKUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

[Tpunmun otHocuTensHOCTH ["anmunes. IlepBeiil 3akoH HeroToHa. MHEepUHabHBIE CHCTEMBI OTCUETA.
Macca tena. Cuna. IIpuHnun cynepnosunuu cuil. Bropoit 3akoH HeroToHa 111 MarepraabHOM TOUYKH.
Tpernii 3akoH HproTOHA 111 MaTepHalbHBIX TOYEK. 3aKOH BCEMHUPHOrO TAroTeHus. CHila TSKECTH.
IlepBas kocmuueckas ckopocts. Cuna ynpyroctu. 3akoH I'yka. Bec tena. Tpenue. Bunel tpenus
(mokosi, ckonbxkeHus, kaueHus). Cuia tpeHus. Cyxoe Tpenue. Cuia TpPEeHHUs CKOJIbKEHUS U CHJIa
Tpenus: nokos. Koapduuuent tpenus. Cusia CONPOTUBICHUS NIPU JIBUKEHUU Tella B JKUAKOCTH HIIN
raze. IloctymarenpHoe M BpalaTeNbHOE JABM)KEHHE a0COIIOTHO TBEPAOro Tena. MOMEHT CHIIbI
OTHOCHUTEIIBHO OCH BpaileHus. Ilnedo cuibl. YciaoBus paBHOBecUs TBEPIOIO Tena. TeXHUYECKHUE
YCTPOWCTBA U MPAKTUYECKOE MPUMEHEHHE: MOAIINITHUKH, IBUKEHUE NCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu

SIBrieHne nHEepUUH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHue cui.



3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT Je(OpMaLny.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U NAJACHUU.

CpaBHEHHE CHII TPEHUS TIOKOS, KAYCHHS U CKOJIbKCHUS.

YcnoBus paBHOBECUs TBEPAOIO Tea.

Bunel paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue nBmxeHus: OpycKa 1o HaKJIOHHOH MJI0CKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIPYTOCTH, BO3HUKAIOIIUX B TPYKUHE M PE3WHOBOM 00pasie, OT Ux
nedopmariuu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPLOTO TeEJIA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akoHBI COXpaHEHMS B MEXAHUKE

Hmnynbe MatepuaabHOM TOUYKHU (Tela), CHCTEMbl MaTepUANIbHBIX TOUeK. VIMIyIbC CHIIBI M U3MEHEHHE
UMITyJbCa Tea. 3aKOH COXpaHEHMsI umnyibca. PeaktuBHoe nBukeHue. Pabora cuibl. MomHOCTh
cuiibl. Kunetnueckast sHeprust MaTepualibHoM Touku. Teopema 00 M3MEHEHUH KHHETHYECKOW YHEPIuu.
[lorennmaneHast »Heprusa. lloTeHuuanbHas SHEpPrus ynpyro JAeGOPMHPOBAHHON MPYKUHBL
ITorennuanpHast sHeprust Tena BONM3M MOBepXHOCTH 3emiM. [loTeHnuanpHble U HENOTEHUHAIbHbIC
cwibl. CBsi3b paOOTHl HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW HPHEPrUM CUCTEMBI TEll.
3aKOH COXpaHEHMsI MEXaHMYECKOM SHEPruM. YIPyTHe U HEYNPYIHMe CTOJIKHOBEHHMS. TexXHHUYecKHe
YCTPOWCTBA U NPAKTUYECKOE IPUMEHEHHE: BOJLOMET, KONEDP, IPYKUHHBIN MTUCTOJIET, JBUKEHNE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE 1BHKEHUE.

[lepexon noTeHIMAIbLHON YHEPTUM B KUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne abCONOTHO HEYIIPYTOTo yAapa ¢ MOMOIIBIO ABYX OJWHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBsi3M pabOThl CHIIBI C M3MEHEHHEM MEXaHWYEeCKOM SHEepruu Tejla Ha Mpumepe
paCTsKEHUs PE3UHOBOIO KIyTa.

Paznen 3. MonekynsapHas pu3uka 1 TepMOJIUHAMUKA

Tema 1. OcHOBBI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU

OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpHMM M HX OIBITHOE OOOCHOBaHHME.
BbpoynoBckoe neuxkenue. Juddysus. Xapakrep ABMKEHHUS U B3aHMMOJCHCTBHS YacTHI] BEIIECTBA.
Mogenu cTpoeHHs ra3oB, KUAKOCTEH W TBEPABIX TeT U OObSICHEHHE CBOWMCTB BEIIECTBA Ha OCHOBE
3TUX Mojeneil. Macca u pasmepsl Moiekyn. KomuuectBo BemiectBa. [loctosiHHas ABorajpo.
TeroBoe paBHoBecue. Temmeparypa u e€ usmepenue. Illkama temneparyp Llenscus. Mogenb
uaeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KUHETHUECKON TEOpHUH HAEaJbHOrO Trasa.
AbGcoutoTHas TeMIieparypa Kak Mepa cpeAHell KMHeTHYECKOW SHEPIUu TEMJIOBOTO JBUKEHUS YacTHUI]
raza. [llkana remneparyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon
HansToHa. M3ompoueccsl B Mi€aIbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. I'paduyeckoe
IPEJCTAaBICHUE U30MPOLECCOB: H30TepMa, H30Xopa, H300apa. TexHuUYeckue yCTpoilcTBa U
MPAaKTUYECKOe PUMEHEHHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbITHl, JOKa3bIBAIOUIME AUCKPETHOE CTPOCHHE BelecTBa, (GoTorpaduu MOJNEKYIT OpPraHUYeCKHUX
COCIUHECHHM.

OnbiTh! 0 AP PY3UH KUAKOCTEHN U ra30B.

Mopenb OpOyHOBCKOTO JIBHKCHHSI.

Mogens onbita IITepna.

OnBIThL, TOKa3bIBAOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOECHCTBUSA.

Monens, WIUTFOCTpUPYIOLIAs IPUPOLY JaBJIECHUS ra3a Ha CTEHKH COoCyaa.

OMnBITHL, WIUTFOCTPUPYIOLIUE YPABHEHHUE COCTOSIHUS UI€ATBHOTO I'a3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenre Macchl BO3JyXa B KJIACCHOM KOMHAaTe Ha OCHOBE HU3MEpeHHH o00BbEMa KOMHATBHI,
JABJICHUS U TEMIIEPATYphl BO3/lyXa B HEMU.

HccnenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUS Pa3peKeHHOI0 rasa.



Tema 2. OCHOBBI TEPMOAMHAMUKHU

TepmoaunaMuueckas cucremMa. BHYTpeHHSS SHEprus TepMOIUHAMUYECKOH CHCTEMBI M CHOCOOBI e
n3MeHeHus. KonndecTBo TemnoTsl M paboTa. BHyTpeHHsIs SHEprusi OAHOATOMHOIO MI€AJIbHOTO rasa.
Bunel Temonepenauu: TEIIONPOBOJHOCTb, KOHBEKLMS, HW3JIyu€HUE. YJeNbHas TEIIOEMKOCTD
BemiecTBa. KonuuecTBo TemnoTsl npu Temionepenaye. Ilonstue 06 agnadbarHoM npouecce. [lepsblit
3aKOH TepMoAMHaMUKU. [IpumMeHeHMe 1epBOro 3akoHa TEPMOAMHAMUKM K HM30MPOLIECCAM.
I'papuueckas uHTepnperanuss paboTel ra3a. Btopoit 3akoH TepmoauHamuku. HeoOpatumoctsb
mpoueccoB B npupone. TemoBble MamuHbl. IIpuHOMOBL  JEHCTBUSL  TEIUIOBBIX — MAIIMH.
IIpeoOpa3oBanust >Heprum B TemoBbIX MamunHax. KoadduuueHr noneznoro neicTBus TEmIoBOH
MmamuHbl. I{ukn KapHo u ero ko3d¢GUIMEHT MOJE€3HOro JeHCTBUSA. DKOJIOTMYECKHE HPOoOIeMbl
TEIUIOAHEPreTUKU. TeXHUUeCKHe yCTpOilCTBa U MPAKTUYECKOE PUMEHEHHE: IBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHIULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEH >HEpPruu Tesa MpU COBEPIIEHUM PAaOOThI: BBIIET MPOOKU U3 OYTBUIKH IOJ
JCWCTBUEM CXATOrO BO3JyXa, HarpeBaHue »d¢pupa B JATYHHOM TpyOKe MyTéM TpeHUs
(BuIEOIEMOHCTpAITHS ).

N3menenne BHyTpeHHEH 2HEpruu (TEMIEpaTyphbl) Teja Mpy TeIIonepeaayie.

OmnbIT 0 agnabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3YIIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelNsl BHYTPEHHETO CrOPaHHUs, PEAKTUBHOI'O JIBUTATEIIS.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. ArperaTHble COCTOSIHUS BEILIECTBA.

®azoBble nepexoabl [lapooOpazoBanne u kKoHzaeHcanus. Mcnapenue u kumeHue. AOCONIOTHas U
OTHOCHUTEJIbHAs BJIAXHOCTh BO3Ayxa. HacelmeHHbI map. YnenbHas TeIuioTa mnapooOpa3oBaHUs.
3aBUCUMOCTb TeMIIEpaTypbl KUIIEHUs OT JaBieHus. TBEpnoe Teno. Kpucramimueckue u amopgHbie
Tena. AHM30TponHs CBOMCTB KpuctayioB. JKuuakue kpucramibl. COBpEeMEHHBIE MaTepHaIbl.
[InaBnenue u kpuctauMzauus. ¥YaeinpHas TeruioTa miasieHusd. Cydonumanus. YpaBHEHUE TEIJIOBOIO
Oananca. TexHuyeckue YCTpOHCTBa M MNPaKTUUECKOE HPUMEHEHHME: TMIPOMETpP U ICHUXPOMETD,
KaJIOpUMETP, TEXHOJIOTUU MOJYYEHUs] COBPEMEHHBIX MaTepUajoB, B TOM YHUCII€ HaHOMaTepHuajoB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX 1APOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHHs BIaKHOCTH.

Habuntoienne HarpeBaHus U MJIaBJIEHUS KPUCTAINIMYECKOTO BELIECTBA.

JleMOHCTpanys KpUCTaJlIOoB.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pazgen 4. DnexTpoaunaMuka

Tema 1. OnexkrpocraTuka

OnexTpuzanus Tesl. ONeKTpuueckuil 3apsan. JlBa Buaa saeKkTpuueckux 3apsaoB. I[IpoBogHuku,
JOUDJIEKTPUKNA M TIOJYNPOBOJHUKU. 3aKOH COXPAHEHHMs DJIEKTPUYECKOro 3apsja. BzammoneiictBue
3apanoB. 3akoH KynoHa. TodeuHBIN AyIeKTpUYECKUM 3apsal. DieKkTpuyeckoe nose. Hanpsk€HHOCT
aNeKTpuyeckoro mnoss. lIpuHnun cynepno3uumy 3JIeKTpu4ecKux moiei. JImHuM Hanpssk€HHOCTH
anekTpuyeckoro noss. Pabora cun snexkrpocratuueckoro nois. [lorennuan. Pa3HocTh MOTEHIMAIOB.
[IpoBOOHUKM M AMDIEKTPUKU B IJIEKTPOCTATUYECKOM IoJjie. JludiiekTpudeckas MPOHHULAEMOCTD.
OnektpoémkocTh. KoHeHcaTop. DIIEKTPOEMKOCTh INIOCKOIO KOHJIEHCATOPA. DHEPrus 3apsKEHHOIO
KOHJeHcaTtopa. TexHudyeckre ycTpoicTBa U MPAaKTUUECKOE IPUMEHEHHE: IEKTPOCKOII, JIEKTPOMETD,
ANIEKTPOCTaTUYECKAsl 3allliTa, 3a3eMJIEHHE JJIEKTPONpUOOpOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmnapar, CTpyWHBbINA IIPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO U NIPUHIUIT ACUCTBUSA JIEKTPOMETPA.

B3anMozeiicTBre HadIEeKTPU30BAHHBIX TEIL.



DIEKTpUYECKOE MOJIE 3apSKEHHBIX TEll.

IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE.

DJIEKTpOCTaTUUYECKas 3aIUTa.

JIM3IIEKTPUKH B 3JIEKTPOCTaTUYECKOM TIOJIE.

3aBUCHMOCTD 3JIEKTPOEMKOCTH IIOCKOTO KOHJEHCATOpa OT IUIOLIAAU IUIACTHH, PACCTOSHUSA MEXIY
HUMHU U IUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [1oCTOSHHBIN 3JIEKTPUYECKHUI TOK.

Toku B pa3nuuHBIX cpegax ODJIEKTPUYECKUI TOK. YCIIOBHS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cuna Ttoka. IloctosstHubiii Tok. Hampsokenuwe. 3akoH Oma Juisi ydacTka UEMH.
DNEKTPUUECKOE CONPOTHUBIIEHUE. YJEIIBHOE CONpOTHBIEHME BewlecTBa. IlocimenoBarenbHoe,
napajuiefibHOe, CMEUIAaHHOE COEeIMHEHHE IMPOBOAHUKOB. PaboTa 5s1eKTpUYeckoro TokKa. 3aKoH
Jbxoyns—Jlenna. MOIIHOCTh 3JEKTPUYECKOrO TOKAa. OJEKTPOJABIKYIIAs CHJIa M BHYTPEHHEE
COMPOTHUBJICHHE HMCTOYHUKA TOKa. 3akoH OMa 1 TOJHOW (3aMKHYTOM) 3JIEKTPUYECKOW IICTH.
Koporkoe 3ambikaHue. OJEKTpOHHass I[POBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBIICHUS METAUIOB OT TeMieparypbl. CBEpXIPOBOJAUMOCTb. JJIEKTPUUECKUN TOK B BaKyyMe.
CpoiicTBa 251eKTpOHHBIX MYy4KOB. llomynpoBognuku. CoOCTBEHHass M NpUMECHas IPOBOAMMOCTh
noJyynpoBoIHUKOB. CBolicTBa p—N-niepexona. [TonynpoBoaHUKOBBIE TPUOOPHI. DIEKTPUUECKUN TOK B
pacTBopax M  pacIulaBax AJIEKTPOJIMUTOB. ODJEKTPOIMTHUYECKAs AUCCOLUALUSA.  DJIEKTPOJIH3.
OnekTpruyecknili Tok B razax. CaMOCTOSTENbHBIA U HECAMOCTOATENbHBIN pa3psa. Monnus. [lna3ma.
TexHuyeckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, HCTOYHUKHU
TOKa, OJEKTpOHArpeBaTelbHbIE  MPUOOPBI,  DIEKTPOOCBETUTENbHbIE  MPHUOOPHI,  TEPMOMETP
COIIPOTHBIICHUS, BAaKyyMHBIH THOJ, TEPMHCTOPHI M (HOTOPE3UCTOPHI, IMOTYIPOBOIHUKOBBIA THOJ,
rajibBaHUKA.
Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.

3aBUCHUMOCTh CONPOTUBJICHMS LMIMHIPUYECKUX MPOBOJHUKOB OT JUJIMHBI, IUIOIIAIU IMONEPEYHOTO
CEUEHUs U MaTepuaa.

CMmenianHOe COeJTUHEHHE TPOBOJHUKOB.

[Ipsimoe n3MepeHue dIEKTPOABUKYIIEH CHJIBI.

KopoTkoe 3aMbikaHie ralbBaHUUECKOI0 3JIEMEHTA U OLICHKA BHYTPEHHETO CONIPOTUBIICHHUS.
3aBUCUMOCTB COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii paspsii ¥ IpOBOAUMOCTb BO3/1yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD AHO/A.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydeHne cMeIIaHHOro COeJMHEHUS pe3UCTOPOB.

N3mepenue 3neKTpoaABIKYIIEH CHUIIbI MICTOYHUKA TOKA U €0 BHYTPEHHETO CONTPOTHUBIICHUS.
Hab6mronenue anexrpoinusa.

Medsicnpeomemnvie ceazu: V3yuenne kypca ¢pusuku 6a30Boro ypoBHs B 10 kiiacce OCyIIECTBISIETCS C
Y4ETOM COJEpKATEeNIbHBIX MEXIPEIMETHBIX CBSI3eH € KypcaMH MaTeMaTHKW, OHOJOTHU, XUMUH,
reorpaguu ¥ TEXHOJIOTMU. MEXIIpeIMETHbIE MOHATHS, CBSI3aHHBIE C U3YUYEHHEM METOJI0OB HayYHOI'O
MO3HAHUS: SIBJICHHE, Hay4HbII (akT, Turnote3a, puznyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOII0AeHHE,
9KCIIEPUMEHT, MOJIEIMPOBaHKE, MOJIEb, U3MEPEHUE.

Matemaruka: peleHiue CUCTEMbl YpaBHEHUH, TMHeNHas QpyHKkuus, napadona, runepoosua, ux rpapuku
U CBOMCTBa, TPUTOHOMETpUYECKHE (QYHKIUHU: CHHYC, KOCHHYC, TAaHT€HC, KOTAaHTE€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMH HAa OCU KOOPAUHAT, CII0KEHHE BEKTOPOB.
Bbuonorusi: MexaHuueckoe ABM)KEHHE B XKUBOW mpupoje, auddysus, ocMoc, TEmI000MEH >KUBBIX
OpraHu3MoOB (BUABI TEIUIONEpeadyH, TEIJIOBOE PAaBHOBECHUE), 3JEKTPUUECKHUE SIBICHHUS B >KUBOUN

MPUPO/IE.



XUMUA: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJb BEIECTBA, MOJISIpPHAs
Macca, TEIUIOBBIE CBOMCTBA TBEPHABIX TEN, )KUJIKOCTEM M Ta30B, IEKTPUUYECKUE CBOMCTBA METAJUIOB,
AJIEKTPOJIUTHYECKAS TUCCOMAIIUS, TaTbBAHUKA.

I'eorpacdus: BIaxXHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

TexHomorus: mpeodpa3zoBaHue ABMIKEHUN C HUCIIOIb30BAHMEM MEXAHM3MOB, YUET TPEHUS B TEXHHKE,
MOAIIUITHUKY, UCTIOIh30BaHUE 3aKOHA COXPAHEHUSI UMITYJIbCa B TEXHHUKE (paKeTa, BOJOMET U JIpyrue),
JIBUTATEIh BHYTPEHHETO0 CropaHus, IapoBas TypOWHA, OBITOBON XOJIOAWIBHUK, KOHIUIIMOHED,
TEXHOJIOTUM TOJIy4YEHUST COBPEMEHHBIX MAaTepUajoB, B TOM YHCIE€ HAHOMATEPUAIOB, U
HaHOTEXHOJIOTHH, DJICKTPOCTATHYECKAs 3alllUTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTEP, AICKTPOHATPEBATEIbHBIE IPUOOPHI, AIEKTPOOCBETUTEIbHBIC IPUOOPHI, TaJIbBAHHKA.

11 KJIACC

Pazpgen 4. DnexTpoauHaMuka

Tema 3. MarauTHoe no:ze.

OnexktpomMarauTHass UHAyKUsa [locTosiHHbIE MarHuUTHL. B3ammoneicTBHE TOCTOSHHBIX MAarHUTOB.
MarnutHoe mnosie. Bektop marHutHOM wuHAyKUMU. [IpuHOMI Cynepno3uMUIMUM MAarHUTHBIX IOJEH.
JluHun MarHuTHOW MHAYKUMHU. KapThHa JMHWI MarHUTHOM MHAYKUWH TOJISI TOCTOSIHHBIX MAarHHUTOB.
MarnuTHOe Moje MpPOBOAHMKA C TOKOM. KapThHa NMHMI MHAYKIMM MAarHUTHOTO MOJIA JUIMHHOTO
MPSIMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJBIEBOIO IPOBOJHUKA, KAaTylIKU ¢ TOKoM. OmbIT Dpcrena.
B3aumopeiictBue nmpoBoaHUKOB ¢ TOkOM. Cuiia AMriepa, e€ Mmoayib U HanpaiaeHue. Cuna Jlopenna,
e€ MOyJIb U HallpaBiieHUe. J[BU)KeHUE 3apsHKEHHOM YacTHUIIbl B OJIHOPOJAHOM MarHuTHOM rose. Pabora
cunbl JlopeHna. fIBieHue 3NEKTPOMArHUTHOM HMHAYKUMH. [IOTOK BEKTOpa MarHMUTHOW HHAYKIIMH.
DONeKTpOoABMKYIIasl Cuila WHAYKUHMU. 3aKOH 3JeKTpoMarHutHoM uuaykuuu @Papaznes. Buxpepoe
JJEKTPUYECKOE TMOJe. ODJIEKTPOABMXKYILAs CUjJa MHAYKIMM B IPOBOJHUKE, JBHIKYILIEMCS
IIOCTYINIATEJIbHO B OJHOPOJHOM MarHuTHOM nose. [Ipaswiio Jlenma. MHayktuBHOCTH. fIBieHHE
CaMOMHAYKIMU. DJEKTPOJBHKYIIAs CHIA CAMOUWHIYKLUHU. DHEPrusi MAarHUTHOIO MOJS KaTYIIKU C
TOKOM. OJIEKTPOMAarHUTHOE Iojie. TeXHHYecKHue YCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHE:
MIOCTOSIHHBIE MAarHUTBI, AJIEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTApHbIX YacTHIL,
WHJIYKIWOHHAs M€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHNE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM IOJIEM.

JIuHUY MHOYKIMY MarHUTHOTO MOJIS.

B3anmMopeicTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHON UHAYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTBD AJIEKTPOJABHKYIIEH CHIIbI MHAYKIIMU OT CKOPOCTH U3MEHEHHUS MATHUTHOT'O MTOTOKA.
SIBrieHNE CaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4yeHre MarHUTHOTO TIOJISl KaTyIIKU C TOKOM.

UccnegoBanue necTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBieHUS AIEKTPOMarHUTHOM WHIYKIIUH.

Paznen 5. Konebanwst u BOJHBI

Tema 1. Mexanuueckue u 3JIeKTPOMarHUTHbIE KOJIeOaHUs

KonebarenbHass cucrema. CBoOonHBIE MexaHHWYeckue KosebaHus. [‘apMoHuyeckue KoyieOaHusl.
[Tepuon, yactoTa, amrutyna u (aza xkonedanuii. [IpyXkuHHBII MasTHUK. MaTeMaTuuecKuii MasTHHK.
VYpaBHeHHe rapMoHUYecKHX Kojebanuil. [IpeBpamieHue SHEpruM MpU TAPMOHHYECKHUX KOJICOAHUSX.
Konebarenbubiit koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUSI B UACAIBHOM KoJeOaTelabHOM
KOHType. AHAJIOTUS MEXKIy MEXaHHMYECKUMHU U DIEKTPOMArHUTHBIMU Kolebanusmu. Dopmyna
ToMcona. 3akoH coxXpaHEHHs! 3HEPIrUH B HAEaIbHOM KojebOarenbHOM KOoHType. IlpencraBienue o



3aTyxarolluxX KojeOaHWsX. BpIHyKIEeHHble MeXaHudeckue KosiebaHus. Pe3onaHc. BeiHyxXIeHHBIE
3JIEKTpOMarHuTHBIE Konebanus. [lepemennsiii Tok. CHHYCOMAAIbHBINA MIEPEMEHHBIN TOK. MOIIHOCTh
IIEPEMEHHOTO TOKAa. AMIUINTYIHOE M JACUCTBYIONICC 3HAYEHUE CHJIBI TOKAa M HAIPSDKCHUS.
Tpancdopmarop. [IponsBoacTBO, nepeaaya U MOTPeOICHNE MIEKTPHUECKON SHEPTHH. DKOJOTHUECKUE
PUCKH TIpM IPOU3BOJCTBE IIEKTpodHepruu. KynpTypa HCHONB30BaHUS DIIEKTPO3HEPTHH B
IIOBCEJTHEBHON XW3HU. TEXHUYECKHE YCTPOMCTBA M IPAKTUYECKOE IPUMEHEHME: JIJIEKTPUYECKUI
3BOHOK, T€HEpaTOp IIEPEMEHHOI0 TOKA, IMHUM JICKTPOIEpeay.
Jlemoncmpayuu

HccnenoBanue napameTpoB Kose0aTeabHON cUCTEMBI (IIPYKUHHBIA WIK MaTeMaTHYECKUI MasTHUK).
HalGmronenue 3aryxaronux KojieOaHuu.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

HaGnronenue pezoHanca.

CB00OIHBIC AJIEKTPOMArHUTHBIE KOJICOAHHMS.

OcuusutorpaMMbl (3aBUCUMOCTH CHJIbI TOKa M HANpsDKEHUS OT BPEMEHM) JUIS AJIEKTPOMAarHUTHBIX
KoJ1eOaHuH.

Pe3oHanc nmpu MOCIENOBAaTEIBHOM  COCAMHEHHHM PE3UCTOPA, KAaTyIUKH HWHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mozenb IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOA MaJlblX KojleOaHWH rpy3a Ha HUTH OT JJIMHBI HUTH M MacChl
rpysa.

HccnenoBanue NepeMEHHOrO TOKa B LENM M3 IOCIEIOBAaTEIbHO COEAMHEHHBIX KOHIEHCATOPA,
KaTyIIKH U PE3UCTOpa.

Tema 2. MexaHnueckue 1 3JIEKTPOMArHUTHBIE BOJIHBI

MexaHuueckue BOJIHBI, yciioBusl pacrpoctpaHenus. [lepuona. CkopocTs pacnpocTpaHEHUs U JUIMHA
BosiHBL. [lomepeunble u npozoibHble BOJHBL. MHTepdepeHuus u audpaxkius MeXaHMYECKUX BOJIH.
3Byk. CkopocTh 3Byka. ['pomkocTh 3Byka. Beicota Tona. TemOp 3Byka. DIeKTpOMarHUTHBIC BOJIHBI.
VYcnoBus U3My4eHHs] DJIEKTPOMATrHUTHBIX BOJIH. B3amMHas opueHranus BekTtopoB E, B, v B
ANIEKTpOMarHuTHOM BojHe. CBoicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTpak€HUE, MPEIOMIICHHE,
nojspuzauus, Judpakuus, uHTepdpepeHnus. CKOpocTh 3IEKTPOMAarHUTHbIX BoiH. [llkanma
AJIEKTPOMAarHUTHBIX BOJH. IIpUMeHeHne 3IeKTPOMarHUTHBIX BOJH B TeXHUKE U ObITy. [lpuHIMIBI
pasgvoCBsA3M U TeNeBHIeHUA. Paguonokanys. DNEKTPOMarHUTHOE 3arps3HEHHE OKPYKAOLIEH CPEJIbl.
TexHnueckue ycTpoiicTBa U MPAKTUYECKOE TPUMEHEHHE: MY3bIKaJIbHbIE  HMHCTPYMEHTHI,
yIABTPa3ByKOBasl IMAarHOCTUKA B TEXHUKE W MEIULMHE, pagap, paauoONpUEMHHUK, TEIEBU30p, aHTEHHA,
tenepon, CBU-neus.
Jlemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIHBHBIX BOJIH.

Konebmromieecs Ten0 Kak HCTOYHHK 3BYKA.

Habmonenne orpaxkeHus U IpeIoMIIEHUS! MEXaHUYECKUX BOJIH.

HaGnronenue unrepdepeHiun v Audpakmy MeXaHH4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HabmtoneHune cBsi3u rPOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIMTYIOM U 4aCTOTOW KoJIeOaHUH.
HccnenoBanme CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTpa)K€HUE, NPEJIOMIICHHE, MOJsSpU3alius,
mudpakius, UHTepEpeHIHsL.

Tema 3. Ontuka

I'eomeTpuueckas ontuka. [IpsmonuHeiiHOe pacipocTpaHEHUE CBETA B OJHOPOIHOM cpene. JIyd cBera.
Toueunslit uctrounuk cBeta. OTpakeHue cBeTa. 3aKOHbI OTpakeHus cBeta. [locTpoenne n3oodpakeHu
B IUIOCKOM 3epkaie. [Iperomienue cBera. 3aKOHBI MpeNOMJICHHs CBeTa. AOCONIOTHBIM MOKa3aTenb
npenomiieHusi. [loaHoe BHyTpeHHee oTpaxkeHue. IIpenenbHBI Yroa TMOJIHOTO BHYTPEHHETrO
orpaxkenus. ucnepcus csera. CiioxxHblii coctaB 6eroro cera. L{per. CoOuparolye u paccenBaromnme
nuH3bl. ToHkas nuH3a. DOKYyCHOE pacCcTOSHME W ONTHYecKas cujla TOHKOM suH3bl. [locTpoenue
n300pakeHU B COOMpAIOIIMX M paccerBaloUX JUH3aX. DopMmyrna TOHKOH JHH3BL YBeEIHUYEHHE,
naBaemoe JMH30M. [lpenmensl NpUMEHMMOCTH TeoMeTpUuYecKodl onTukd. BonHoBas —omnrtuka.



WNnuTepdepennus cera. KorepeHTHble HICTOUHUKH. Y CJI0BUSI HAOMIOACHUS MAKCUMYMOB 1 MUHUMYMOB
B MHTEP(EPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHHUKOB. [ludpakius ceta.
HudpakiuonHas pemérka. YciaoBue HAOMIOJEHUS TJaBHBIX MAaKCUMYMOB TMpU  MaJ€HUU
MOHOXPOMAaTHUYECKOTO CBeTa Ha JudpakunoHHyro pemérky. I[lomspuszauus cBera. TexHuueckue
YCTPOICTBA M NPAKTHUECKOE MPUMEHEHHWE: O4YKH, Jyna, ¢oToanmapar, MPOSKIMOHHBIA amnmnapar,
MHUKPOCKOTI, TEJIECKOTI, BOJIOKOHHASI ONTHKA, TU(PAKIMOHHAS PEIIETKA, TIOISPOUS.
Jlemoncmpayuu

[IpsimonuHEitHOE pacnipocTpaHEHHE, OTPAXKEHHUE U TIPEJIOMIICHUE CBETA.

OnTuueckue MpuodopskI.

[TonHOe BHYTpEeHHEE OTpaKEHUE.

Mopeins cBeToBOJA.

HccnenoBanue CBOMCTB N300payKEHHM B JIMH3AX.

Monenu MUKpOCKOIa, TEIECKOIIa.

Hab6nronenue naTepdepeHnm cBeTa.

HaGmonenue nudpaknuu cBera.

Habmronenue nucnepcuu cBera.

[TosyueHue cnekTpa ¢ HOMOIIbIO IPU3MBI.

[Tonydenue cekTpa ¢ HTOMOIIbIO TU(PPAKINOHHON PEUIETKY.

Habmronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBOWCTB 300paKeHHI B TUH3AX.

HaGurotenue aucriepcuu cBera.

Pazgen 6. OCHOBBI clieUANIBHON TEOPUU OTHOCUTEIIBHOCTHU

I'panunubl  TPUMEHUMMOCTHM  KJIAaCCMYECKOM  MexaHuku. [locTynaTel  CHEUHAIBHOM — TEOPHH
OTHOCUTEJIbHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, IPUHIUI OTHOCUTEIbHOCTH
OliHmTeiHa. OTHOCUTEIBHOCTh OJAHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHM M COKpALICHHE JJIUHBI.
DOHeprusi M HUMIYJIbC PEIATUBUCTCKOM dYacTulbl. CBA3b MacChl C DSHEPrued M HUMILYJIbCOM
PENATUBUCTCKON YacTULIbI. DHEPTUsI TOKOSI.

Paznen 7. KBantoBas ¢usuka

Tema 1. DieMeHTH KBAHTOBOM ONTUKH

®oronsl. ®opmyna [lnanka cBs3u ’HEpruu (POTOHA C €ro YacTOTOW. DHEPrus U MUMITYNbC (HOTOHA.
OtkpeiTue u wuccnenosanue ¢otodrpdexkra. Ombitel A.I. CroneroBa. 3axoHbl (oTod(hdeKTa.
VYpaBuenue OiHmreitHa i ¢dorodddexra. «KpacHas rpanuna» ¢orosddexra. JlaBineHue cpera.
Omnertel T1.H. JleGeneBa. Xumudeckoe AecTBUE cBeTa. TeXHUYECKHE YCTPOMCTBA U MPAKTHUYECKOE
pUMeHeHHe: (POTORIEMEHT, POTOATUUK, COJIHEUHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTodddeKT Ha YCTaHOBKE C IUHKOBOM MIACTHHOM.

HccnenoBanue 3akoHOB BHEITHETO poTOdPdeKTa.

Cseroauos.

Conneunas Oarapest.

Tema 2. Ctpoenue aroma

Mopens atoma Tomcona. OnbiThl Pe3epdopaa mo paccessuuto a-vactuil. [lnanerapuas moaens aroma.
ITocrynatel bopa. M3nydeHue u mornomeHue (OTOHOB MpU IEPEXoJe aroMa C OJHOIO YpPOBHS
SHepruu Ha Jnpyrod. Buabl cnektpoB. CHekTp ypOBHEH SHeEpruM aromMa Bojaopoda. BosHoBbIE
cBoiictBa wyactuu. Bomubel ne bpoitna. KopnyckynsipHo-BosHOBOM ayanu3M. CHOHTaHHOE U
BBIHYX/JICHHOE M3JIydeHHe. TeXHHYecKue YCTpOICTBa M MPAKTUUYECKOE MPUMEHEHHUE: CHEeKTPaJbHbIN
aHanu3 (CIEKTPOCKOIT), Ta3ep, KBAHTOBBIN KOMITBIOTE.
Jlemoncmpayuu

Monens onbita Pesepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGmroienne TuHeHYaThIX CIIEKTPOB U3ITyUEHUSI.

Jlazep.



Yuenuueckuii sxkcnepumenm, nabopamoptule pabomuol

Habmionenue nnHeiiuaToro crnekrpa.

Tema 3. AToMHOE 1p0

OKCIIEpUMEHTHI, J10Ka3bIBAIOLIUE CIO0KHOCTh CTPOeHUs sapa. OTKpbITHE pagMOaKTUBHOCTU. OIbITHI
Pesepdopna no onpezeneHuio coctaBa paanoakTUBHOro uznydenus. Coiicta aibda-, 6era-, ramma-
u3nydyeHus. BiusHue paJuOaKTUBHOCTH Ha JKUBbIE OpraHu3Mbl. OTKpBITHE IPOTOHA M HEUTpOHA.
Hyxnonnas monmens simpa I'eiizenbepra— MBanenko. 3apsn siapa. MaccoBoe uucio siapa. M30Tomsl.
Anbda-pacnan. DNEKTPOHHBIM W  TO3UTPOHHBIM  Oera-pacman. [‘amma-usmydenue. 3aKoH
PaZMOaKTUBHOIO pacmaja. DHeprusi CBA3M HYKIOHOB B sipe. SnepHble cuibl. [ledext macchl sanapa.
SAnepuble peakuuu. Jlenenue u cunres saep. SAnepHsiii peaktop. TepmosiaepHblii cunTes. [Ipobiaemsr u
IIEPCIIEKTUBBI SIIEPHON 3HEPIEeTUKU. DKOJIOTMUYECKUE ACIEKThI SEPHON IHEPreTUKU. DJIEMEHTApHbIE
gacTullbl. OTKpBITHE MO3UTPOHA. MeTonbl HAOMIOACHHUS U PETUCTPALMU DIIEMEHTApHBIX YaCTHII.
@dyHnaMeHTaJIbHBIE B3aUMOACUCTBUSA. EauHCTBO ¢u3myeckoil kapTuHbl Mupa. TexHuueckue
YCTPOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, Kamepa BunbcoHa, s1epHblil peakTop, aTOMHAst
6omba.
Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM (hoTorpadusim).

Pa3znen 8. DnemMeHThI aCTPOHOMUU U aCTPODUZUKU

Otanbl pa3BUTHS acTpoHOMuu. [IpuxnanHoe M MHPOBO33pEHUYECKOE 3HAUEHUE AaCTpPOHOMUHU. Bun
3B&3aHoro Heba. Co3Be3nus, Apkue 3BE3[bI, MJIAHETHI, UX BUIMMOE JBIKeHue. ColHeyHas cucTeMa.
Connue. ConHeuyHass akTUBHOCTb. Mcrounuk sHepruum ConHua u 3BE37. 3BE31bI, UX OCHOBHBIE
XapakTEepUCTUKU. Jluarpamma  «CHEKTpaJIbHBIA  KJIacC — CBETUMOCTb». 3BE31bl  TJIaBHOM
[IOCJIEZI0BATEIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTb) I 3BE3/1 TJIaBHOM IOCIIE10BATEIbHOCTH.
Buytpennee crpoenue 38é31. CoBpeMEHHBIE MTPEACTABICHUS O MPOUCXOKIAECHUU U 3Boonuu CollHLa
1 3BE&31. DTanbl )Ku3HM 3BE3/1. Muteunsiii [1yrs — nama ["anaktuka. [lonoxxenue u npmwkenne CosHia B
lamaktuke. Tunel ranaktuk. Paavoramaktuku u KBazapbl. UEpHble AbIpbI B sApax TalakTHK.
Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa00na. PazOeranme ramaktuk. Teopuss bosbmioro
B3phIBa. PenukroBoe n3nyyenue. MacmrabHast ctpykrypa Beenennoil. Meraranaktuka. Heperménnsie
po0JIEeMbl ACTPOHOMUM.

Vuenuueckue nabnrooenus

HabGmonennss HEBOOPYKEHHBIM TIJIa30M C HCHOJIb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUN JUIs
OIpeJIe/IeHUs] TOJIOKEHUsT HEOECHbIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3Hs
CeBepHOro nosymapus 1 sipkue 3BE3/bL.

Ha6monenus B Teneckon JlyHsl, mianer, Mneunoro [ytu.

Obobwarouee nosmopeHue

Ponb pu3MKKM M aCTPOHOMUHU B 3KOHOMHYECKOH, TEXHOJIOTHUECKON, COLIMANBHOM U ATHUYECKOM cdepax
NeSITEIbHOCTH YeJIOBEKa, PoJib U MECTO (PU3MKM M aCTPOHOMHUM B COBPEMEHHOW HAydyHOM KapTHHE
MHUpa, posib (hu3nyeckoil TeopuHu B (OPMHUPOBAHUM TNPEACTaBIECHUN O (u3HYecKoi KapTHHE MUpa,
MeCTO (U3MYECKOW KapTUHBI MHpa B OOIIEM psSAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEICTAaBICHUN O IPUPOJE.

Meocnpeomemnvie cesazu. V3ydenue kypca Gusznku 6a30Boro ypoBHs B 11 Kiiacce oCymecTBiIsIeTCs ¢
y4€TOM COZEpIKATEIbHBIX MEXKIPEIMETHBIX CBs3€il ¢ KypcaMH MaTeMaTUKH, OWOJIOTHUH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

MexXnpeaMeTHbIE TIOHATHSA, CBA3aHHBIE C H3YYEHMEM METOJ0B HAy4yHOTO IIO3HAHMS: SIBJICHHE,
Hay4HbId (haKkT, TUTOTe3a, (uU3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJECHUE, SKCIEPUMEHT,
MOJIETUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: penieHHE CHCTEMbl ypaBHEHUH, TpPUTOHOMETpUYEeCKHe (YHKIUHU: CHHYC, KOCHHYC,
TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKJIECTBO, BEKTOPBI M MX IIPOEKIMH HA OCU
KOOpJMHAT, CII0)KEHHWE BEKTOPOB, IPOM3BOIHBIE 3JIEMEHTApPHBIX (YHKUMN, MPU3HAKU MOJ00US
TPEYTOJILHUKOB, OINpeieIeHue MIIOLIa iU MIIOCKUX (puryp u oobéma Ted.



Buonozus: anekrpuyeckue sBICHUS B KHUBOM MPUPOJE, KoJeOaTelIbHbIE IBUKEHUS B XKUBOI MPUPOE,
ONTUYECKUE SABIICHUS B )KUBOU MIPUPOJE, NEUCTBUE PAIUALIUH HA KUBBIE OPraHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJEKYJ, KPUCTAJZIMYECKas CTPYKTypa TBEPABIX TEJ, MEXaHU3MBI
00pa3oBaHMs KPUCTAIUTMYECKONW PEIIETKH, CIEKTpalbHbIM ananu3. ['eorpadus: MarHUTHBIE MOJIOCA
3eMJIH, 3aJ1€KU MarHUTHBIX py[, POTOChEMKA 3eMHOM TOBEPXHOCTH, NPEACKA3aHNUE 3eMIIETPACEHHH.
Texnonoeus: JMHUM  DJIEKTPOIEpENAad, TIEHEPATOp IEPEMEHHOIO  TOKA, OJICKTPOJBUIATEIb,
MHAYKIUOHHAs Ie4yb, pajap, paAuONpUEMHMK, TeEIEeBU30p, aHTeHHa, TenegoH, CBY-neus,
MPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTUKA, COJIHEYHast 6aTapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBLI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yveOHOro mpenmera «®Pusnka» Ha ypOBHE cpelHero obmero obpazoBaHus (0a30BbIN
YpOBEHb) JOJDKHO O0OECHeUHUTh JOCTI)KEHHE CIEAYIOIIMX JUYHOCTHBIX, METalpeIMETHbIX U
MpeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJbTaThl OCBOEHUS y4eOHOTro npeamera «Pu3nka» JOJKHBI OTpakaTh TOTOBHOCTh U
CIOCOOHOCTh 00YYaIOLIMXCsl PYKOBOJCTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEH MO3UIMEH JTMUYHOCTH,
CHCTEMOW II€HHOCTHBIX OpHMEHTAlMi, MO3UTUBHBIX BHYTPEHHHUX YOEXJEHUH, COOTBETCTBYIOIIUX
TPaJULIMOHHBIM LEHHOCTSAM POCCUICKOIrO OOLIECTBA, PACIIMPEHHE MKU3HEHHOTO OIbITa W OIbITa
NEeSTeIbHOCTH B IPOLIECCE pean3allMi OCHOBHBIX HAIPABJICHMH BOCIMUTATEIbHOW AEATENbHOCTH, B
TOM UHCJIE B YACTH:

1) Tpa)kgaHCKOro BOCHUTAHUA: C(HOPMHUPOBAHHOCTh TPAKIAHCKONW MO3MLMU OOYYaroLIErocs Kak
AKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUMCKOro OOIIECTBA; MPUHATHE TPATULMOHHBIX
O0I1I€YeTIOBEYECKMX T'yMAaHUCTMYECKMX M JEMOKPAaTHYECKUX IIEHHOCTEH; TOTOBHOCTh BECTH
COBMECTHYIO JIESITEJIbHOCTh B MHTEPECAX IPa)JAaHCKOr0 OOIIECTBa, yUaCTBOBAaTh B CAMOYIIPABICHUH B
o0pa3oBaTeNbHONW OpraHM3allui; yMEHHE B3aMMOJAEHCTBOBATh C COLMUAIbHBIMU HHCTUTYTaMHM B
COOTBETCTBUM C MX (PYHKIMSIMH M Ha3HAYE€HHWEM; FOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOMN
NESTENBHOCTH;

2) NaTpuOTHYECKOTO BOCHHUTAHMS: CHOPMUPOBAHHOCTH POCCUHCKON TIpakIaHCKONH HIEHTHUYHOCTH,
MaTPUOTU3MA; LIEHHOCTHOE OTHOLIEHHE K TOCYAAPCTBEHHBIM CHUMBOJIAM, JOCTHMIKEHMSIM POCCHNCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHUKE;

3) 1yXOBHO-HPABCTBEHHOI'O BOCHUTAHUSA: C(POPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOTO
MOBE/ICHUS; CTIOCOOHOCTh OLIEHUBATh CUTYallMI0 U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACH
Ha MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCIIE B JEATEIBHOCTH YYEHOIO; OCO3HAHUE
JIMYHOTO BKJIaJa B IOCTPOEHHE YCTOMYMBOTO Oy IyIEro;

4) >CTETMYECKOr0 BOCIUTAHMS: ICTETUYECKOE OTHOIIEHHE K MHUpY, BKIIOYas ICTETUKY HAyYHOIO
TBOPUYECTBA, MIPUCYIIETO (U3NUECKOI HAYKE;

5) TpyZIOBOT0O BOCIHMTAHUS: UHTEPEC K Pa3InYHBIM cdepaM NpodecCHOHATBHON NesITeIbHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKOM M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymyrmieit
npodeccud W pearu30BbIBaTh COOCTBEHHbIE >KM3HEHHBIE IUIAHBI; TOTOBHOCTh M CIOCOOHOCTH K
0o0pa30BaHMIO U caMOOOPa30BaHMIO B 001acTH (PM3UKH HA MIPOTSKEHUH BCEH KU3HU;

6) D9KOJIOTMYECKOTO BOCIHTAHUS: C(HOPMHPOBAHHOCTH OSKOJOTUYECKOH KYJIbTYphl, OCO3HaHHUE
rJI00aJTFHOTO XapakTepa SKOJIOTMYECKUX MNpoOiieM; IUIaHMpPOBAaHHE M OCYILIECTBICHHE JIEUCTBUN B
OKpY’KaIoIllell Cpelleé Ha OCHOBE 3HAHUSA LeJIel yCTOMYMBOIO Pa3BUTHUS 4YEIOBEeuecTBa; Pacmmpenue
OTIbITA JIEATEIBHOCTH SKOJOTHYECKON HAIPaBJIEHHOCTH HAa OCHOBE UMEIOIIMXCS 3HAHUM 10 PU3HKE;

7) ILIEHHOCTH HAY4YHOTO TMO3HaHHS: C(HOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO pa3BUTHA (PU3NUYECKON HAyKH; OCO3HAHUE LIEHHOCTU HAYYHOM NeATeIbHOCTH,
TOTOBHOCTh B TMIPOLIECCE H3Y4YEHHUS (U3MKHU OCYILECTBIATH MPOEKTHYIO U HCCIEA0BATEIbCKYIO
NesITeNIbHOCTh MHIUBUYaIbHO U B TPYIIIIE.



METAINIPEJMETHBIE PE3YJIbTATBI

[To3HaBarenbHbIe YHUBEPCAIbHBIC YUeOHBIE ICHCTBHS

basosvie nocuueckue deticmeusi:

- CAaMOCTOATENBHO (POPMYITUPOBATH U AKTYaITM3UPOBATH POOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
-OMpeneNsaTh LEeNH ACSITeNbHOCTH, 33/1aBaTh HapaMeTpbl U KPUTEPUU UX JOCTHUIKEHHS; BBISBISATH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pACCMATPUBACMBIX (DHU3UYECKHX SBICHHSIX;

- pa3pabarbiBaTh IUIAH pEHIeHHs] MPOOJeMbl ¢ Y4ETOM aHallM3a HMEIOMIMXCS MaTepHUabHBIX U
HEMaTepUaIbHbIX PECYPCOB;

-BHOCUTb KOPPEKTUBBI B JESATENbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIENSAM, OLEHUBATh
PHUCKHU NOCIEACTBUN JEATENBHOCTH;

-KOOPJAUHUPOBATH U BBINOJIHATH PabOTy B YCIOBHUSX PEaJIbHOT0, BUPTYAJIbHOTO U KOMOWHUPOBAHHOTO
B3aMMO/ICHCTBUS; pa3BUBATh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

basosvie uccneoosamenvckue deticmeus:

-BJIAJICTh HAYYHON TEPMUHOJIOTHEH, KITIOYSBBIMU MOHITHSIMH U METOJIaMU (PU3NICCKON HAYKH;
-BJIaJICTh HAaBBIKAMU Y4e€OHO-HCCIIEIOBATEIbCKOW U MPOEKTHOM NEATENIbHOCTH B 00JAcTH (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIIbHOMY TOMCKY METOJOB PEUICHHUs 3a7ad (PU3UIECKOro
CoJIep>KaHusl, MPUMEHEHHUIO PA3IMYHBIX METOOB MTO3HAHUS;

- BIAACTh BHJAAMH JACSATCIBHOCTH TIO TIOJYYEHHUIO HOBOTO 3HAHHUA, €ro HWHTEPIpETalnH,
MpeoOpa30BaHUI0 M MPUMEHEHUIO B PA3IUYHbIX Y4YEOHBIX CHUTYyallUsX, B TOM YHUCIE MPU CO3JAAHUU
y4eOHBIX TIPOSKTOB B 00JIACTH (DU3HKH,

- BBUBIISITH MPUYUHHO-CIEICTBEHHBIC CBS3M U aKTyallM3UpPOBaTh 3aJayy, BBIIBUraTh TUIIOTE3y €&
pelieHusi, HaXOUTh apryMEHTHI /I JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHUM, 3a/laBaTh MapaMeTpbl U
KPUTEPUU PELICHUS;

-aHAJIM3UPOBATh TOJYYECHHBIE B XOJI€ PEIICHUS 3aJaud Pe3yJbTaThl, KPUTHYECKH OIICHUBATH MX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

-CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 33/Ja4l B 00pa30BaTENbHOW AEATENBHOCTH, B TOM YHCIE
MIpH U3y4eHUH (PU3UKHU; AaBaTh OL[EHKY HOBBIM CUTYallUSIM, OLICHUBATh IPUOOPETEHHBIN OMBIT;

-yM€Th TEPEHOCUTHh 3HAHMS MO (PHU3UKE B MPAKTUUYECKYIO OOJACTh >KU3HEACATEIHHOCTH, YMETh
WHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00TIaCTei;

-BBIIBUTaTh HOBBIC HCH, MpeajiaraTh OpPUTMHAIBHBIE MOAXOAbl U PEIICHUS, CTAaBUTh MPOOJIEMBI U
3a/1auu, AOMYCKAIOIINE AIbTEPHATUBHbBIC PEILICHMUS.

Paboma c ungopmayuerr:

-BJIaJICTh HAaBBIKAMH TMONXy4YeHHUs] MHpopManuu (HU3NUECKOTO CONEp:KaHUS W3 HMCTOYHHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEJIbHO OCYIIECTBIISTh MOWUCK, aHAIMW3, CUCTEMAaTHU3allMI0 U HHTEPIPETALUIO
nH(OPMAIIUY PA3IUYHBIX BUAOB U (GOPM NPEICTABICHUS; OIICHUBATh TIOCTOBEPHOCTH MH(POPMAIUH;

- WCIOJIb30BaTh CpEACTBA HH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUW B PEIICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OpTaHU3allMOHHBIX 3a/lad C COONIo/IeHHeM TpeOoBaHUMN
SPrOHOMUKH, TEXHUKH O€30MaCHOCTU, TUTHEHBI, PECYPCOCOEPEKEHNUS, MPABOBBIX M ITHUYECKUX HOPM,
HOpM MH(OPMAIIMOHHON OE€30MaCHOCTH;

-CO3/1aBaTh TEKCTbl (PU3UYECKOTO COJIEp’KaHUs B pa3IU4HbIX (opMarax C y4E€TOM Ha3HAYEHUS
uHpOpMallUM ¥ IEJIEBOM ayAUTOpUM, BBIOUpAs ONTUMaIbHYIO (OpMYy TPENCTaBICHHUS U
BU3YaIH3aI[1H.

Kommynukamugnvie ynueepcanvhvie yueonvle 0eticmsus.

-OCYILECTBJISATh OOIEHHE Ha YypoKax (U3MKU U BO BHEYPOUHOM JESITEIbHOCTH; pPAclO3HaBaTh
MPEANOCHUTKY KOHGIUKTHBIX CUTYAIlMi U CMSTYATh KOH(IUKTHL;

-pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUSI C HUCIOJIB30BAHUEM S3BIKOBBIX CPE/CTB;
MMOHUMATh U UCTIOJB30BaTh MPEUMYIIECTBA KOMAHIHON 1 UHIWBUYyaTbHOU PabOTHL;

-BBIOMpATh TEMAaTUKYy U METOJIbI COBMECTHBIX JCHCTBUN C YIETOM OOIINX WHTEPECOB, M BO3MOKHOCTEH
Ka)KJIOTO WIEHA KOJIJIEKTHUBA;

-IIPUHUMATH 1IEJTH COBMECTHOU JACSITEIPHOCTH, OPTAaHU30BBIBATh U KOOPJIWHUPOBATH JICUCTBUS MO €€
JOCTH>KEHHMIO: COCTaBJISATh IUIAH JIEMCTBUH, paclpeiesiarTh poJiM ¢ Y4€TOM MHEHUM YYaCTHUKOB,
00CYyXXJaTh pe3ylbTaThl COBMECTHON pabOThI;



-OLIEHMBaTh KayeCTBO CBOETO BKJIaJa M KaXXIOTO yYaCTHHKA KOMaHAbl B OOIIMN pe3yibTarT IIo
pa3pabOTaHHBIM KPUTEPUSIM;

-IpeyIaraTb HOBbIE IPOEKTHI, OLIEHUBATh UJEU C MO3ULUN HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKOM
3HAYUMOCTH;

- OCYILECTBJIATH ITO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTYalHsX, HPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITh NMHUITUATHBHBIM.

Pecynamusnvle ynueepcanvuvie yuebHvle deticmeaus

Camoopranuzanus:

- CaMOCTOSITEJIBHO OCYIIECTBISATh MO3HABATEIbHYIO JIEATEIbHOCTh B 001acTH (DU3UKHU U aCTPOHOMUHU,
BBISIBJISITH MPOOJIEMBI, CTABUTH U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

-CaMOCTOSATEJILHO COCTABJIATH IJIaH PEIICHHS Pacu€THBIX M KaueCTBEHHBIX 3ajiay, TJIaH BBIOJHEHUS
MPAKTUYECKOH pPabOThl € Y4ETOM HMEIOIIUXCS PEecypcoB, COOCTBEHHBIX BO3MOXXHOCTEH U
MPEAIIOYTEHHUI;

- J1aBaTh OLICHKY HOBBIM CHUTYallUsM; PACIIUPSTh PAaMKU Y4eOHOrO IpeJMeTa Ha OCHOBE JIMYHBIX
MPEAIIOYTEHHUI;

- JieNiaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTh 3a PEIICHUE;
OIICHUBATh MPUOOPETEHHBIN OIBIT;

-CIocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYIUIMU B 001acTd (U3HKH, TMOCTOSIHHO
MOBBIIIATH CBOW 00pa30BaTEIIbHBIN U KYJIBTYPHBINA YPOBCHbD.

CaMOKOHTpPOJIb, SMOLIMOHAIbHBIA NHTEJUICKT:

-l1aBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCHUTh KOPPEKTHUBHI B JIEATEIbHOCTh, OLICHUBATH COOTBETCTBUE
pe3yabTaTOB LIEJISIM;

- BIQJCTh HABBIKAMHU TI03HABATEIHLHOW PEQUICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBHUA U
MBICJIUTEJIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUIA;

-HCII0JTh30BATh MPUEMBI PeIICKCHH TS OIICHKH CHTYAI[HH, BEIOOpA BEPHOTO PEIICHWS;

- YMETbh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATDH PELICHUS 110 UX CHUKEHUIO;

-IIPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX TIPH aHAIU3E PE3yIbTAaTOB ACSITEIHHOCTH,

-IIpUHUMATh ce0s, MOHUMas CBOM HEJOCTATKU U JOCTOWHCTBA; MPUHUMATh MOTHBBI M apryMEHTHI
IPYTUX TpU aHAIM3€ PEe3yJbTAaTOB JACSATEIBHOCTH;, TMPU3HABaTh CBOE MPaBO M MPaBO JAPYTUX Ha
OILITOKHU.

B mpornecce moctkeHus TUYHOCTHBIX PE3YyJIbTATOB OCBOCHHS MPOTPaMMbl MO (PU3MKE IS YPOBHS
cpenHero oOmero oOpa3oBaHUS Yy OOYYaIOUIUXCS COBEPIICHCTBYETCS IMOLMOHAIBHBIN HWHTEIIEKT,
npeArnoararonui cOpMHUPOBAHHOCTD:

-CaMOCO3HaHMs, BKJIIOYAIOIIETO CIMOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE COCTOSHHE, BHJIETh
HalpaBJiEeHUsT pa3BUTUS COOCTBEHHON HMOIMOHAIBHON cdeprl, OBITh YBEpPEHHBIM B ceOe;
CaMOpETyJIMPOBAHHUS, BKJIIOYAIOLIETO0 CAMOKOHTPOJIb, YMEHHUE NMPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJIEHNE, CIIOCOOHOCTh aaTUPOBATHCA K AMOITMOHAIBHBIM W3MEHEHHUSIM U TPOSBIATh THOKOCTH,
OBITH OTKPBITHIM HOBOMY;;

-BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONMIEH CTPEMJICHHE K JIOCTHKEHHUIO eI M YCIEeXy, ONTHMHU3M,
WHUILIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXO/I1 U3 CBOUX BO3MOXKHOCTEH;

- OMIATHH, BKIIOYAIOIIEH CIIOCOOHOCTh MMOHUMATh SMOIIMOHAIBHOE COCTOSIHUE IPYTUX, YUYUTHIBAThH €r0
TP OCYIIECTBICHUU OOIICHHSI, CIOCOOHOCTH K COUYBCTBHIO M COMIEPEIKUBAHUIO;

- COIMAJIBHBIX HABBIKOB, BKJIIOUYAIOIINX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHHS C JIPYTUMH JTFOJIBMU,
3a00THUTHCA, IPOSBISATH HHTEPEC U pa3pemiaTh KOHPIUKTHL.

HNPEAMETHBIE PE3YJBbTATHBI

K xonyy obyuenus ¢ 10 knacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXKaTh
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:



- JI€MOHCTPHPOBATh HAa IpPUMEpPax pojib U MECTO (U3UKU B (JOPMUPOBAHMM COBPEMEHHOW HAay4HOMU
KapTUHBl MUpA, B Pa3BUTUU COBPEMEHHOW TEXHHUKH U TEXHOJIOTMM, B MPAKTUYECKOW AESITEIBbHOCTU
JTIOJIEH;

- YYUTBHIBaTh TPAHMIBI NPUMEHEHHUS H3YyYCHHBIX (U3NYECKHX MOJeNeil: MarepuanbHas TOYKa,
MHepLUalbHas cucTeMa oTc4éra, abCOIOTHO TBEPOE TEJO, UACATIbHbIN a3, MOIEIN CTPOEHHS I'a30B,
KHUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBIN IEKTPUUESCKHHA 3apsi/i IPU PELICHUU (PU3UUECKUX 3a]a4;

- pacro3HaBaTh (hpu3nyecKkue sABJICHMs (IPOLECChl) U OOBACHATh UX HA OCHOBE 3aKOHOB MEXAaHMKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOPUU CTPOEHMSI BEIIECTBA U JJIEKTPOAUHAMHUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENHHOE JABUKEHHE, CBOOOJHOE Ma/leHUe Tel, ABHKEHHE 110 OKPYXKHOCTH,
UHepLus, B3auMoaencTeue e, Auddy3us, OpoyHOBCKOE NBHXKEHUE, CTPOCHUE )KUIKOCTEH U TBEPABIX
TEJ, U3MEHEHUue o0bEMa Tel NpU HarpeBaHUM (OXJaKJIEHUH), TEIUIOBOE PaBHOBECHE, MCIAPEHUE,
KOHJICHCALlMs, IUIABJICHHUE, KPUCTAUIN3aLMsl, KUIIEHUE, BIAXKHOCTh BO3JyXa, IOBBILICHUE AABJICHUS
ra3a Ipu €ro HarpeBaHWU B 3aKPBITOM COCYyJZIE, CBSI3b MEXJy IapaMeTpaMu COCTOSHUS raza B
U30IIpoLeccax, JIEKTPU3aLus Tell, B3AUMOACUCTBHE 3aps0B;

- ONKCHIBATh MEXAHWYECKOE JIBIKCHHE, HCIONb3YyS (U3NYECKUE BEIMYMHBI: KOOpIMHATA, IYTh,
IIEpEMEIEHUE, CKOPOCTb, YCKOPEHHE, Macca Teld, CHJla, MUMIIYJIbC Teld, KUHETHYECKas DHEPIHus,
MIOTEHLIMAJIbHAS SHEPTUs, MEXaHUYeCKasi paboTa, MEXaHUYEeCKasi MOIIHOCTb;

- TpU ONHUCAHUM TPABWIBHO TPAKTOBAaTh (DU3UYECKHH CMBICI HCIOJIb3yEeMbIX BEJIWYMH, UX
0003HAYCHHUS M EAMHUIIBI, HAXOAUTh (DOPMYIIBI, CBS3BIBAIONINE JaHHYIO (U3NYECKYIO BEIHYUHY C
JPYTHMHU BEJIMYUHAMU;

- ONHCHIBATh W3YyYEHHBIC TEIJIOBHIE CBOWMCTBA TEN M TEIUIOBBIC SBJICHUS, HCIIONB3YS (pHU3MUECKue
BEJIMYMHBIL: ABJICHHUE Ta3a, TEMIIEpaTypa, CPEIHAsS KUHETHYECKas DHEPIUsl XaOTUYECKOrO JBMXKECHUS
MOJIEKYJ, CPEIHEKBaJpaTH4Has CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHl, BHYTPEHHSISI SHEPIHUs,
pabota rasa, k03ppULUEeHT 0Je3HOro ASHCTBUS TEIIOBOTO ABUraTes;

- IpU ONHUCAHUU TPABWIBHO TPAKTOBaThb (PU3MUECKUH CMBICH UCHOJIb3YEMbIX BEIMYMH, HX
0003HAYeHMs M €AMHUIIBI, HAXOAUTh (DOPMYJIbI, CBS3BIBAIOLIME JAaHHYIO (U3MYECKYIO0 BEIMUYUHY C
JIPYTUMHU BETUYHUHAM;

-OIIMCHIBaTh M3yYECHHBIEC JIEKTPUUYECKUE CBOWCTBA BEILECTBA U 3JIEKTPUYECKUE SBJIECHUS (IPOLIECCHI),
UCIOJIBb3YSl (PU3MYECKHE BEJIMYMHBI: 3JEKTPUUYECKUN 3apsi, SJIEKTPUUECKOoe IoJie, HanpsKEHHOCTh
I10JIs1, IOTEHIMAJI, PA3HOCTh IOTEHIIMAJIOB;

- IpU ONHUCAHUU TPABUWIBHO TPAKTOBaTh (PU3MUECKUN CMBICI HCIOJIb3YEMbIX BEIWYHMH, HX
0003HAYECHMS U €TUHUIIbI,

- YKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3MUECKYIO BEJIMUNHY C JPYTUMU BETUYUHAMU;
-aHAIM3UPOBATh (PU3NYECKHE MPOLIECCHl U SIBJICHUS, UCIONB3YS (U3NUYECKHE 3aKOHBI U MPUHIIMIIBL:
3akoH BcemupHoro tarotenus, I, II w III 3axkoHbl HpOTOHA, 3aKOH COXpaHEHUS MEXaHHYECKON
OHEPruM, 3aKOH COXPAHEHWS WMILYJIbCA, NPUHLMI CYNEPHO3ULUM CUJl, NPUHLIMI PaBHOIpPABUSA
MHEPLHATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS BEILECTBA, Fa30BbIE
3aKOHBI, CBSI3b CpelHEll KMHETHYECKOH HSHEepruy TemJOBOTO JBUKEHHMS MOJEKYyd ¢ abCOMIOTHOU
TEMIIEpPAaTypoi, NMEPBbI 3aKOH TEPMOJUHAMHKH, 3aKOH COXPaHEHHUS 3JIEKTPUUECKOIo 3apsjaa, 3aKOH
Kynona, mpu 3TOM pa3nuyarh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MaTEMaTHUECKOE BBIpAXKEHHUE U
yclioBuUs (TpaHuIlbl, 00JIaCTH) MPUMEHUMOCTH;

-00BSACHATH OCHOBHBIE IPUHIIMIIBI ICHCTBUS MaIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOMUCTB;
-paznuyaTth yCJIOBHS KX 0€30IacHOr0 MCHOJb30BAaHUS B IOBCEAHEBHOM JKHU3HM; BBIIOJIHATH
HKCHEPUMEHTHI M0 UCCIEI0BAaHUIO (PU3NYECKUX SBJICHUNA M MPOLECCOB C MCIIOJIB30BAaHUEM MPSAMBIX, U
KOCBEHHBIX HU3MEpEeHHH, Mpu 3ToM (GOpMYyIUpOBaTh MpodiieMy/3afady M THUIOTE3y Y4eOHOro
HKCHEpUMEHTa, COOMpPaTh YCTAHOBKY M3 TMPEJIOKEHHOT0 OOOpYJIOBaHUS, MPOBOJUTH OIBIT U
(hopmyTupoBaTh BHIBOJIBI;

- OCYILIECTBIISITh TNpsIMbIE U KOCBEHHBIE HM3MEpEHMs (U3NYECKUX BEIMYUH, MPU STOM BBIOMPAThH
ONTHUMAJIBHBIA CIOCO0 H3MEpPEeHUsT M HCIOIb30BaTh H3BECTHBIE METOJbl OLEHKHU MOrpeurHocTei
U3MEPECHU;

- HUCCIIENOBaTh 3aBUCHUMOCTH MEXIy (GU3MUECKUMU BEIMYMHAMHU C HCIHOJIb30BAaHUEM MPSMBIX
U3MEPEeHUH, TpH OSTOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh pe3yJbTaThl MOJYyYCHHOMN



3aBUCHUMOCTH (M3UYECKUX BEJIMYMH B BUJIE TAaOIHI U TpaHKOB, JeJaTh BBIBOABI MO pe3ylbTaTaM
HCCIIE0OBAHUS;

-coOMI0aTh TpaBuja OE30MacHOro Tpyda NpPH TPOBEICHUM HCCIEAOBAaHWUN B paMKax y4eOHOTO
HKCHEPUMEHTa, Y4eOHO-HCCIIEOBATENIBCKOM W TMPOEKTHOW JEATENBHOCTH C HCIHOJIb30BAHUEM
WU3MEpUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

- pemarth pacu€THBIC 337a9u C SBHO 3aJaHHON (pU3MYEeCKON MOJIEIIbIO, UCTIONB3Ys (PU3HUECKUE 3aKOHBI
U TPUHILMIIBI, HAa OCHOBE aHaliM3a YCJOBHS 3a7aud BbIOMpaTh (U3UYECKYIO MOJIENb, BBIICIATH
¢du3nueckue BENMYUHBI U (POPMYIbI, HEOOXOMUMBIC M €€ pEIICHHS, MPOBOAUTH pPACUETBI U
OLICHUBATh PEAIbHOCTD MOJIYY€HHOTO 3HaYeHUsI (PU3NUECKON BEIHUMHBI,

-penath Ka4eCTBEHHbIE 33a/]a4ul: BbICTPANBaTh JOTMUYECKH HEMPOTHBOPEUHUBYIO IIEMOYKY pPacCyXIeHUN
C OIOPOH Ha N3YyYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UUECKUE SBIICHHUS,

-MCIIONIb30BaTh NpPU pEHICHUH Y4eOHBIX 33/Jad COBPEMEHHble MH(GOPMAIMOHHBIE TEXHOJOTMH [
MOWCKA, CTPYKTYPUPOBAHUS, WHTEPIPETANUNA W TPEICTABICHHUS YYCOHOW W HAYYIHO-TOMYJISIPHOMN
nH(pOpMAaLIUY, TONTYYSHHON M3 Pa3jiMYHbIX HCTOYHHUKOB, KPUTHUECKU aHAIU3UPOBATH MOJY4aEMYIO
nH(pOpMAIIHIO;

-IIPUBOANTH TPUMEPHl BKJIa/a POCCUMCKMX M 3apyOCKHBIX Y4YEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHH;

-HCIOb30BaTh TEOPETHYECKHE 3HaHHUS 1O (U3MKE B MOBCEJIHEBHOM JKHU3HH [UIsl OOecredeHUs
0€30MacHOCTH TMpH OOpaIIeHUH C MPUOOPaMU W TEXHUYECKUMH YCTPONCTBAMH, JJISI COXPaHEHHS
3JI0pOBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO MMOBEACHHS B OKPY>KaIOIIEeH cpee;

-paboTaTh B TPYIIE C BBHINOJTHEHUEM PA3TUYHBIX COLMAIBHBIX POJICH, TUIAHUPOBATH Pa0dOTy TPYIIIHI,
paloHaJIbHO pacHpeneNsiTh OOS3aHHOCTH M IUIAHUPOBATh JIEATEIbHOCTh B HECTAHJIAPTHHIX
CUTyallMsiX, aJCKBATHO OILEHUBATh BKJIAJ KaXIOTO W3 YYACTHUKOB TPYIIBI B PEIICHHE
paccMaTpuBaeMoii poOIeMBbl.

K konyy obyuenus ¢ 11 xnacce mpeaMeTHBIC Pe3ysIbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPa)XaTh
c(OPMHUPOBAHHOCTH Y O0yUAIOUINXCS YMEHHI:

-IIEMOHCTPUPOBATh HA MPHUMEpPax poJib U MeCTO (PM3WKU B (POPMHUPOBAHUH COBPEMEHHOW HAYIHOUN
KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B MPAKTUYECKOU HESITENbHOCTU
J0JIeH, IETIOCTHOCTD U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

-YUUTHIBATh TPAHUIIBI MPUMEHEHUS W3YYCHHBIX (PU3UYECKUX MOJENEeH: TOUEUHBIH AIIEKTPUYECKUN
3apsij, Jy4 CBETa, TOYEUHbIN HCTOUYHUK CBETA, AJI€pHAsl MOJEIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO
sJipa MpH perieHn: GU3NUECKUX 3aad;

- pacrno3HaBaTh (U3UYECKUE SIBICHHUS (MPOIECChl) U OOBACHITH WX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAaHTOBOW (PM3MKHU: SJIEKTpUYECKash MPOBOAMMOCTh, TEIIOBOE, CBETOBOE,
XUMHUYECKOE, MAaTHUTHOE JIEUCTBUS TOKA, B3aUMOJICHCTBUE MArHUTOB, SJICKTPOMArHUTHAS WHIYKIUS,
JeiCTBIE MarHUTHOTO TIOJS HA MPOBOAHHK C TOKOM M JBIIKYIIMUKCS 3apsll, DJIEKTPOMAarHUTHBIC
KojeOaHuss M BOJIHBL, MPSMOJIMHEHHOE pAacHpOCTPAHEHHWE CBETa, OTpPaXKEHHE, NPEeIOMIICHHE,
uHTepdepeHIus, TUPPaKIus U MONSIpU3aLUs CBETa, TUCIIEPCHs CBeTa, (HOTOINEKTpUudecKuit r3dext
(boTtorpdexrt), cBeTOBOE MaBieHHWE, BO3HUKHOBEHHME JIMHEHMYATOro CIEKTpa aroma BOJOpOja,
€CTECTBEHHAs U UCKYCCTBEHHAs PaJIMO0aKTUBHOCTb;

- ONKHCHIBaTh W3YYCHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE, OINTHYECKHE,
ANEKTPUYECKYIO TIPOBOJAMMOCTh PA3IMUYHBIX Cpel) W DJICKTPOMATHUTHBIC SBJICHUS (TIPOILIECCHI),
UCIOJIB3YS (PU3NYECKUE BEITHMYMHBI: AJIEKTPUUYECKUHN 3apsll, Cuja TOKa, 3JIEKTPHUECKOEe HAIpsKEeHUeE,
ANEKTPUYECKOE COTMPOTHUBIICHHE, PAa3HOCTh MOTEHIIMATOB, JJIEKTPOABIIKYIAs cuia, paboTa Toka,
WHIYKIIAS MarHUTHOTO TMojs, cuia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTh KaTYIIKH, SHEPTH
ANEKTPUYECKOTO U MArHUTHOTO TOJIeH, MEpPHOj M YacToTa KoyiebaHWil B KoieOaTeIhbHOM KOHTYpE,
3aps] M cujga TOKa B IIPOILECCe TapMOHUYECKHX JJIEKTPOMArHWTHBIX KosiebaHuil, QokycHoe
paccTosiHue W ONTHUYECKas CUjia JMH3bI, MPU OMUCAHUH MPABHIBHO TPAKTOBATh (PU3UYECKUN CMBICI
WCTIOB3YEMBIX BEJTUYMH, UX 0003HAYEHUS U €IMHHUIIBI, YKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIONINE JAHHYIO
(U3MYECKYIO BEIUYUHY C APYTUMHU BEIMUYNHAMU;

- OINHCHIBaTh W3yYEHHBIE KBAHTOBBIC SIBIICHUS M TPOIECCHI, HCIMONB3Ys (HU3UUECKHE BEITUUUHBI:
CKOPOCTh DJIGKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI W 4YacTOTa CBETAa, DHEPTHs M UMMYJIbC (OTOHA,
MEepUoJ TOJypachanga, SHEPTUus CBA3M ATOMHBIX SJI€p, NPH OMHCAHWH TPaBUIBHO TPAKTOBATh



(Gu3n4ecKuii CMBIC MCIOJIb3YEMbIX BEIMYMH, UX OO03HAUYEHUs U €IMHMIIBI, YKa3bIBaTb (POPMYIIbI,
CBSI3BIBAIOIIME JAaHHYIO (PU3MUECKYIO BEIUYMHY C JIPYTMMH BEIMYMHAMH, BBIYUCIATH 3HAUYECHHUE
(hbU3UIECKOI BEITMYHHBI,

- QHATM3UPOBaTh (PU3NYECKUE MPOLIECCH U SBJICHUS, UCIONb3YS (pU3MUECKUEe 3aKOHBI M MPHUHIUIIBL:
3akoH OMma, 3aKOHBI MOCJIENOBATENbHOIO M MapaJUIEIbHOIO COEAMHEHUS IPOBOJHHUKOB, 3aKOH
Jxoyns—JleHna, 3aKOH >JEKTPOMAarHUTHOM HMHIYKUMH, 3aKOH MPSIMOJIMHEHHOTO pacipoCTpaHEHUs
CBETa, 3aKOHbl OTPAXKEHMs CBETa, 3aKOHbl INPEIIOMJCHMs CBETa, ypaBHEHHE ONHIUTEHHa JyIs
dotorddekra, 3aKOH COXpAaHEHHS OJHEPIHH, 3aKOH COXPAaHEHHUS HUMITYJIbCa, 3aKOH COXpPaHEHUS
JIEKTPUUYECKOrO  3apsAja, 3aKOH COXPAaHEHHMs MaccoBOrO 4yHcia, IocTyiatel bopa, 3akoH
paZMOAKTUBHOIO pachaja, HOpU 3TOM pasjauyaTh CIOBECHYI (OPMYJIMPOBKY 3aKOHA, €ro
MaTEMaTHUECKOE BBIPAXKEHHUE U yCIOBUS (IpaHuUllbl, 00JaCTH) IPUMEHUMOCTH;

-OIpeIeNIATh HAIlpaBJIEHUE BEKTOPA MHAYKIUN MAarHUTHOTO 110JIs IPOBO/IHUKA C TOKOM, CHJIbI AMIiepa
u cuiibl JlopeHna;

- CTPOMTD U OIUCHIBATh U300pakEHUE, CO3/1aBaEMOE INIOCKUM 3€pKaioM, TOHKOH JIMH30M;

- BBIOJHATH OKCHEPUMEHTHI TI0 HCCIEAOBAaHUIO (U3MYECKMX SBICHMW M TPOLECCOB C
UCIOJIb30BAHUEM IPSIMBIX, 1 KOCBEHHBIX U3MEPEHH: IpU 3TOM (HOpMyIupoBaTh npodiaemy/3afgauy u
THIOTE3y Yy4eOHOro OSKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEIIOKEHHOTo 000pyIOBaHMUSA,
IIPOBOJIUTH OMBIT U (POPMYIUPOBATH BHIBOBI;

- OCYIIECTBIISITh TNPSIMBbIE W KOCBEHHBIC HM3MEpPEHHs (U3NYECKUX BEJIMYUH, HPU STOM BBIOMPATH
ONTUMAJIbHBIA CHOCO0 H3MEPEHHs U HCHOJb30BATH H3BECTHBIE METOJbl OLIEHKHM IOTPEIIHOCTEH
U3MEPECHU;

-MCCIIEI0BATh 3aBUCUMOCTU (PU3MUECKUX BEJIMYMH C MCIIOJIb30BAaHUEM NPSMBIX U3MEPEHUN: IPU ITOM
KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATh pE3yIbTATHI IOJYYEHHOH 3aBUCHMOCTH (HDU3NIECKHUX
BEJIMYMH B BUJIE TaOJIUI] U TpaUKOB, AeTaTh BEIBOBI 0 PE3yJIbTaTaM UCCIIEI0BaHMS;

- cobmomarh mpaBwia 0€30IacHOTO Tpy[a NMPU MPOBEACHUHM HCCICJOBAHWN B paMKax y4eOHOTO
HKCHEPUMEHTa, Y4yeOHO-UCCIIEOBATEIbCKOM M MPOEKTHOW JIEeATENILHOCTH C HCIHOJIb30BAaHUEM
M3MEPUTENBHBIX YCTPOMCTB U JJAOOPaTOPHOTO 00OPYAOBaHUS;

- pemaTh pacu€THBIE 3a7a4M C IBHO 33JaHHOM (pU3HUECKON MOJIENbIO, UCIIONb3Ys (PU3UUYECKHE 3aKOHBI
Y TPUHIMIIB, HA OCHOBE aHallM3a YCJIOBUS 33Ja4ll BBHIOMpATh (DU3MYECKYIO MOJENb, BBIICIATH
¢usnyeckue BeNUYMHBI U (OpMynbl, HEOOXoauMble JUIs €€ pEeLIeHHs, NPOBOAMTH PACUEThl U
OLIEHUBATh PEATTLHOCTH MOJYYEHHOTO 3HAUCHHs (PU3MUECKON BEINYHHEI,

-pelaTh Ka4eCTBEHHbBIE 3a]aui: BHICTPAUBATh JJOTMUECKH HEMPOTUBOPEUHUBYIO LIEMIOYKY PACCYXKIECHUN
C OIOPOI HAa N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHUE SIBICHMUS,

-MCIIONIb30BaTh MPH PEIIEHWH Y4YeOHBIX 3ajjauy COBPEMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JUIS
MONCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMA W TIPEACTABICHUS Yy4eOHOW W HAYYHO-TIOMYJISIPHON
uHpOpMalUY, MOJYYEHHON W3 pa3iMyHBbIX MCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATh MOIY4aeMYIO
nHbOpMaIHIO; OOBSCHATH NPUHIMIBI JCHCTBUS MAIINH, NPUOOPOB M TEXHHUUYECKUX YCTPOWCTB,
pas3nuyarh yciaoBUs UX O€30MaCHOTO MCIIOJIb30BaHMs B TOBCEIHEBHOM KU3HM,

- TMPUBOAMTH TPUMEPHI BKJIA/Ia POCCUHUCKUX W 3apyOeKHBIX YYEHBIX-(DM3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIEro MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

-HCIIONTb30BaTh TEOPETUYECKHE 3HAaHWSA 1O (U3WKE B IMOBCETHEBHOW JKM3HM ISl oOecreueHus
0€30IacHOCTH TNpH OOpaIleHuH ¢ NpUOOpaMH U TEXHUYECKMMHU YCTPOWCTBAMHM, JUIS COXPAaHEHUS
3IIOPOBBSI ¥ COOITIOJICHHUSI HOPM SKOJIOTUIECKOTO TTOBE/ICHUS B OKPYXKAOIIEH cpene;

- paboTaTh B TPYIIE C BHIIOJHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH, MIIaHUPOBATh pabOTy IPYMIIbI,
palMoOHAFHO  pacIpeneNiaTh OOsS3aHHOCTH W IUTAHUPOBATh JIEATENBHOCTh B HECTaHIAPTHBIX
CUTyallUsX, aJeKBAaTHO OLIEHUBAThb BKJIAJ KaKJIOTO U3 YYAaCTHUKOB TIPYNIbl B peIIeHUE
paccMaTpuBaeMoi TPOOIIEMBI.
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[TpoBepsiemble TpeOOBaHUS K pe3ylibTaTaM OCBOCHHS OCHOBHOU
obpazoBarenpHOM mporpaMmbl 10 (kmacc)

Kon
MIPOBEPSEMOTO
pe3yibTrara

[TpoBepsiembie peIMETHBIC PE3YJILTaThl OCBOSHUSI OCHOBHOM 00pa30BaTelIbHOM MPOTrpamMMBbl
CpemHero oo1Iero oopa3zoBaHus

10.1

JleMOHCTpUpOBaTh Ha MPHUMEPAaX POJIb U MeCTO (QHU3MKHA B (POPMUPOBAHMU COBPEMEHHOM
HAayYHOW KapTUHBI MUpPa, B Pa3BUTUHU COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTHYECCKOU
JIEATEIbHOCTH JIONEH

10.2

Y4YuTHIBaTh T'PAaHUIBI IPUMEHEHHUST U3YyYCHHBIX (PM3MUECKUX MOENCi: MarepuaibHas TOUKa,
UHeplHalbHas CUCTeMa oOTcyeTa, aOCOJIIOTHO TBEpJOE TeNo, HACalbHBI TIa3; MOAEIH
CTPOCHMUS ra30B, )KUJAKOCTEH U TBEPIBIX TEJI, TOUCUHBINA DJIEKTPUYECKUM 3aps]l - IIPU PEILICHUU
du3nyeckux 3aaad

10.3

PacnosnaBare ¢usnyeckue siBICHUS (TMPOLECCH) U OOBACHATH WX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYIIPHO-KMHETUYECKOW TEOPUU CTPOEHHs BEIIECTBA M AIIEKTPOIUHAMMKH:
PaBHOMEPHOE U PaBHOYCKOPEHHOE IPSIMOJIMHEHHOE [BHXKEHUE, CBOOOJHOE IaJeHHE Tell,
JBIDKEHUE [0 OKPYKHOCTH, HHepuus, B3aumojneiictBue Tten; aud¢ysus, OpOyHOBCKOE
JBW)KEHUE, CTPOCHUE >KUIKOCTEH W TBEPHABIX Tell, U3MEHEHHE o0beMa Tel MpH HarpeBaHUU
(ox7makaeHuW),  TEIUIOBOE  pPAaBHOBECHE,  MCIAPEHUE,  KOHJEHCAlUs,  IUIABJICHUE,
KpUCTAJUIN3alUsl, KUIEHHE, BJIAXHOCTh BO3[yXa, IOBBILICHWE MAABICHHUS Tra3za IpU €ro
HarpeBaHUM B 3aKPBITOM COCYJE, CBSA3b MEXK/y lTapaMeTpaMu COCTOSIHUS T'a3a B U30MPOLEccax;
3NIeKTpU3aLUs Tell, B3auMOJIeHiCTBHE 3aps10B

10.4

OnwuceIBaTh MEXaHUYECKOE JIBIKCHHE, UCTIONB3YS (DU3MUYECKUE BEIWMYMHBI: KOOPJIMHATA, TYTh,
[IEPEMEIICHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, CHJIa, UMIYIbC Teja, KUHETHYECKas
JHEprusi, MOTEHIMAJbHAs JHEpPrus, MexaHuueckas paboTa, MEeXaHMuYecKas MOIIHOCTh; IpU
ONHCAaHUM TPABWJIBHO TPAKTOBATh (PU3MUYECKUN CMBICI HCHOJNb3YeMbIX BEIWYHMH, UX
0003HaU€HUsT M €IMHUIBI, HAXOAUTHh (OPMYNbI, CBA3BIBAIOLIME JaHHYIO (U3HUECKYIO
BEIIMYMHY C JPYTUMU BEITUYMHAMU

10.5

OnwuceIBaTh N3y4EHHBIE TEIMJIOBBIE CBOMCTBA TEJI U TEIJIOBbIE SBJICHUS, UCTIONB3Ys (PU3NYECKHEe
BEJIMYMHBL: JIaBJICHUE Tra3a, TeMIleparypa, CpeAHsAs KUHETHUYECKas SHEPIrHus XaOTHYECKOIo
JBHKEHUS MOJIEKYN, CPEIHEKBaJpaTU4yHasi CKOPOCTb MOJEKYH, KOJHMYECTBO TEIUIOTHI,
BHYTPEHHSS dHEprus, padboTa rasa, Ko3(p(UIHUEHT MOJIe3HOTO JIEHCTBUS TEIUIOBOTO JABUTaTeNs;
IOpU ONHUCAHWU TPABWIBHO TPAKTOBAaTh (DPU3MYECKHM CMBICI HCIIOJIB3YEMBIX BEJIMYUH, HX
0003HauU€HUsT M €IMHUIBI, HAXOAUTHh (OPMYNbI, CBA3BIBAIOLINE JaHHYIO (DU3HUECKYIO
BEJIUYMHY C APYTMMH BEIUYMHAM

10.6

OnucelBaTh M3y4EHHBIE DJIEKTPUYECKHE CBOWCTBA BEIIECTBA U DJIEKTPUUYECKHUE SIBICHUS
(mpotiecchl), UCTIOAB3Ys GU3NYECKHE BEIIMYMHBL: SJIEKTPUUECKUM 3apsii, EeKTpHUUEcKoe MoJe,
HaNpPsOKEHHOCTh [OJIsI, IOTEHLIMAJ, Pa3HOCTh IOTEHLMAJIOB; NPHU ONHCAHWM IPABUIBHO
TPAKTOBATH (i)mnqecxnﬁ CMBICJI HCIIOJIB3YEMBIX BCJIIMYHH, HX 0003HaueHUus H CANHUIBI,
yKa3bIBaTh (DOPMYIIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMHU BEIMYMHAMU

10.7

aHaAM3UpOBaTh (PU3MYECKUE TPOLECChl U SABJICHUSA, HUCHONb3Yyd (U3MUECKHE 3aKOHBI H
NPUHIMUIBL: 3aKOH BceMupHoro tsarorenus, I, II u III 3akonel HproTOHA, 3aKOH COXpaHEHHs
MEXaHUYECKOW DHEPrUH, 3aKOH COXpPAaHEHUs WMIIYJIbCA, MPHUHLUI CYHNEPHO3ULUHA CHII,
INPUHUMUII PABHONPABUS WHEPUUAIBHBIX CHCTEM OTCYETAa; MOJIEKYISIPHO-KUHETHYECKYHO
TEOPUI0 CTPOEHHs BEILECTBA, a30BbIE 3aKOHBI, CBA3b CpPEIHEH KHHETHUYECKOM HHEPruu
TEIJIOBOTO JIBUKEHUSI MOJIEKYI ¢ aOCOIIOTHON TeMIepaTypoi, epBbIii 3aKOH TEPMOANHAMUKH;




3aKOH COXPaHEHHsI JIEKTPUYECKOTO 3apsijia, 3akoH KylloHa; mpu 3TOM pa3iuyarh CIOBECHYIO
GbOopMYyIHPOBKY 3aKOHA, €r0 MaTEeMaTHYeCKO€ BBIPAKEHUE M YCIOBUSA (TpaHUIlBI, 007IacTH)
PUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIC MPHUHIIUIIBI JAEUCTBUS MAlIMH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB;
pasnuyarb yCIOBHS UX 0€3011aCHOT0 UCIOJIb30BAHUS B TOBCEAHEBHOM KU3HU

10.9

BBIMONHATE  3KCHEPUMEHTHI 10 HWCCIIEAOBAaHMIO (DU3WYECKUX SBJICHHH U TPOLECCOB C
UCTIONIB30BAaHUEM NPSAMBIX M KOCBEHHBIX HM3MEPEHMH; MpU 3TOM (opMyaHpoBaTh Mmpodiemy
(3amauy) W THIOTE3y Y4eOHOrO SKCHEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEIOKEHHOTO
000pyIOBaHus, IPOBOIUTH OIBIT M (HOPMYITHPOBATH BHIBOBI

10.10

OcCymIecTBISITh MPSAMBIC M KOCBEHHBIC M3MEPEeHUS (PM3MUECKHUX BEIIMYWH; IPU ITOM BHIOHMpATh
ONTUMAJILHBINA CIIOCOO0 U3MEPEHUS U UCIIOJIb30BaTh U3BECTHBIE METObI OLICHKH MOrPEeUTHOCTEN
U3MEPEHUN

10.11

HCCHGI{OBaTB 3aBUCUMOCTH MCKIY (1)I/IBI/ILI€CKI/IMI/I BCJIMYHMHAMU C HUCIIOJIb30BAHUCM IIPSAMBIX
HBMGPGHHﬁ; IIprU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, q)HKCHpOBaTL PEe3YJIbTAaThI HOHy‘I@HHOﬁ
3aBUCHUMOCTH (1)I/I3I/I‘-IGCKI/IX BCIIMYMH B BHAC Ta6JII/III n Fpa(i)I/IKOB, J€JaTb BBIBOABI IIO
pe3yibTaTaM UCCICAOBaHUA

10.12

Cobmronats npaBuiia 6€30MacHOrO Tpy/Aa MpU MPOBEICHUU UCCIISIOBAaHUI B paMKax yueOHOro
IKCIEPHUMEHTA, Y4eOHO-HCCIIEN0BaTEIbCKOW U MPOEKTHOM JIEATENbHOCTU C HCIOJIb30BAaHUEM
U3MEPHUTENBHBIX YCTPOUCTB U JIAOOPATOPHOTO 00OPYI0BAHUS

10.13

Pemats PaCuUCTHBIC 3a/la4H C SIBHO 3aIlaHHOI71 (I)I/I3I/I‘IGCKOI>'I MOZICJIbIO, UCIIOJIb3YA (1)H31/I‘ICCKI/IG
3aKOHbI W IMMPUHOMUIIBI, HA OCHOBC aHalin3a YCJIOBHUA 3aJa4u BI>I6I/IpaTI) (1)I/ISI/II-I€CKYIO MOJCIIb,
BBIACIATD (1)I/I3I/I‘ICCKI/IG BCJINYHNHBI U (bOpMYJ'IBI, HCO6XO,Z[I/IMLIC A €€ PCUICHUA, IIPOBOAUTDH
PaCUYCThl U OUCHUBATL PCAJIbHOCTD IMOJTYYCHHOI'O 3HAYCHUA (1)I/I3I/IT-I€CKOI\/’I BCIIMYHUHBI

10.14

Pemrarr kadecTBeHHBIE 3aaa4u: BBICTPAWBATh JIOTHYCCKU HCEIIPOTHUBOPCYUBYIO ICIIOYKY
paCCY)KI[CHI/Iﬁ C OHOpOI>'I Ha U3YYCHHBIC 3dKOHbI, 3dKOHOMEPHOCTHU U (I)I/I3I/I‘-IGCKI/IC SABJICHUA

10.15

Hcnonp30BaTh NpU peLIEHUH Y4E€OHBIX 3aJad COBPEMEHHbIE WH(OPMAIlMOHHBIE TE€XHOJOTHH
JUIsL TIOMCKA, CTPYKTYpPUPOBAHUS, WHTEpIpPETAllMM W NpPEACTaBICHUsS y4yeOHOW M Hay4yHO-
nonyisipHod  MHGOpMAalMK, TMOJYYEHHOM M3 pa3lMYHbIX MCTOYHHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJIy4aEMyI0 HHPOPMALIHIO

10.16

[IpuBoaMTHL MpUMEpPHI BKJIaJa POCCUHCKMX U 3apyOekHBIX YYEHBIX-(U3UKOB B pa3BUTHE
HayKH, 00bSICHEHHUE MTPOLIECCOB OKPYXKAIOIEro MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTUI

10.17

Hcnonp3oBarh TeopeTUYeCKUEe 3HaHUA MO (U3HUKE B MOBCEIHEBHOM XKM3HU AJsi 00ecreueHus
Oe3omacHOCTH Tpu oOpamieHHH ¢ MNpuOopaMM M TEXHUYECKHMMM YCTPOMCTBAMH, JUIS
COXPaHEHHUs 37I0POBbsl M COONIOACHUS HOPM DKOJIOTMYECKOrO IIOBEACHNUS B OKpYXKAIOIIEH cpene

10.18

PaGotare B rpynme ¢ BBIMOJTHEHHEM Pa3IUYHBIX COIMAIBHBIX pOJICH, TUIAHHPOBATH pPaboOTy
TPYNIbI, PalMOHAIBHO pAaCHpeNensTh OO0sM3aHHOCTH U IUJIAHUPOBATh JESATEIBHOCTh B
HECTaHJAPTHBIX CUTYAIUAX, aJI€KBaTHO OIIEHWBATh BKJIaJ Ka)KIOTO U3 YYACTHUKOB TPYMIbI B
peleHne paccMaTpruBaeMoi mpoOIeMbl

[TpoBepsiembie anemenThI conepxanust (10 kmacc)




Kon
pazznena

Kon
IIPOBEPSIEMOTO
SJIEMEHTA

[IpoBepsiembie 7IEMEHTHI CONIEpKaHuUs

OU3NKA 1 METOAbI HAYYHOI'O ITO3HAHM A

1.1

®wusuka - Hayka o mpupozae. Hayunble METONBI MO3HAHMS OKPY)KAIOUIETO MHUPA.
Poinb akcriepuMeHTa U TEOpPHH B MPOIECCE MO3HAHUS MPUPOIBL. DKCIEPUMEHT B
busuke

1.2

MopnenupoBanue (U3NUECKUX SBICHUI M mpoueccoB. HaydHble THIOTE3BI.
dusnueckre 3aKoHbl M TEOpPUU. [paHUIBI TPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[Tpunmun coorBercTBUsl. Ponb 1 Mecto ¢u3uku B HOpMUPOBAHUN COBPEMEHHOM
HAy4YHOH KapTUHBI MHUPA, B IPAKTUYECKOMN IEATENbHOCTH JTOIEH

MEXAHHWKA

2.1

KNMHEMATHKA

2.1.1

Mexannyeckoe JBUKeHHE. OTHOCHUTENBHOCTh MEXaHHUYECKOrO  JBMIXKCHMSL.
Cucrema orcuera. TpaekTopust

[TepemerieHne, CKOpPOCTh (CpeAHsIsi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE
MaTepUaJIbHOM TOUYKHM, MX IPOEKIHMH Ha OCU CHUCTEMbl KoopauHar. CloKXeHHe
IIEPEMEIICHUH U CII0)KEHHE CKOPOCTEN

PaBHOMEpHOE ¥ paBHOYCKOPCHHOE TIPSIMOJIMHEWHOE JBIKeHUe. [paduku
3aBUCUMOCTH  KOODJMHAT, CKOPOCTH, YCKOpPEHHs, MYTH U NEPEeMEIICHUs
MaTepuaJbHON TOYKH OT BPEMEHHU

CBoOonHoe nazieHue. YCKopeHue CBOOOHOTO MaeHuUs

KpuBonuneitHoe nBukeHHE. PaBHOMEpHOE IBHKEHHE MATEpUaIbHOW TOYKU IIO
OKPYXHOCTH. YIIIOBasg CKOPOCTb, JIMHEWHass CKopocThb. llepwog u 4acrora.
[{eHTpOCTPEMUTENBHOE YCKOPEHHE

TexHuueckue ycTpoiicTBa: CIUAOMETp, ABIKEHUE CHAPS/IOB, IIETTHBIE H PEMEHHbIC
nepeaun

[Tpaktnueckue paboTsl. IM3mepeHune MrHoBeHHOW ckopoctu. MccnenoBanue
COOTHOLIEHUS MEXAY IYTSIMH, NPONACHHBIMH TEJIOM 3a IOCIIEAOBATEIIbHbBIE
paBHBIE IPOMEXYTKHM BPEMEHHU IIPU PABHOYCKOPEHHOM JBHKEHHUU C HA4YaJIbHOU
CKOpPOCTbIO, paBHOH Hymt0. M3yueHue NBWIKEHUS IIApUKa B BSI3KOM JKHUIKOCTH.
W3yueHue ABMKEHUS Tesa, OpOIIEHHOTO0 TOPU30HTAIBHO

2.2

JUHAMUKA

2.2.1

[Tpunnun otHocurensHOCTH ['anmmines. [lepbiil 3akoH Herotona. MHepuumanbHble
CUCTEMBI OTCYETA

222

Macca tena. Cuna. [IpyHIun cynepno3unmu cui

223

Bropoii 3akoH HproTOHa 111 MarepHalbHOW TOYKHM B MHEPLHMAIBHONW CHCTEME
orcueta (MCO). Tperuii 3akoH HproTOHA /151 MarepuaabHBIX TOYEK




22.4

3akoH BceMHpHOro taroreHus. Cuia Tsokect. IlepBas kocMuyeckas CKOPOCTb.
Bec tena

2.2.5 Cuita ynpyroctu. 3akoH ['yka

2.2.6 Cuna tpenus. Cyxoe Tpenue. Cuia TpEeHHUs CKOJIbXKEHUS U CUJa TPEHHsS MOKOS.
Kosdpdunuent tpenus. Cuna cOnpoTUBICHUS NPU ABMKEHUM Tesla B KMIKOCTH
WM ra3e

2.2.7 [TocTymarensHOE M BpalareabHOE IBM)KEHHE a0COIFOTHO TBEPAOTO Teja

2.2.8 MOMEHT CHJIbI OTHOCUTENBHO OCH BpamieHus. [lnedo cuibl. YenoBusi paBHOBECHS
TBepnoro tena B MICO

229 TexHUYeckue yCTpouCTBa: NOAIMITHUKH, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB

2.2.10 [TpakTrueckue padoTsl. M3yuenue nBukeHus Opycka MO HAKJIOHHOW IJIOCKOCTH
1oj AEeUCTBUEM HECKONbKUX cuil. VccienoBaHue 3aBHCHMOCTH CHUJI YIPYTOCTH,
BO3HHKAIOIIUX B Ae()OpMUPYEMOIl MIPYKUHE U PE3HHOBOM 00paslie, OT BEITMYMHBI
ux aedopmanuu. VMccnenoBanue yciaoBUi paBHOBECHS TBEPAOIO Telsla, UMEIOIIErO
OCb BpalICHUS

23 3AKOHbI COXPAHEHUA B MEXAHUKE

23.1 Hmnynbc MarepralibHON TOUYKH, CUCTEMbBI MaTepuaibHbIX ToUeK. Mmynbe cuiel u
U3MEHEHHE UMITYJIbCa Tella

232 3akoH coxpaHeHus ummnyinbsca B MCO. PeakTuBHOE IBU)KEHUE

233 PaGora cusl

234 MouHOCTb CUJIBI

235 Kunerndeckas sHEprus MarepuaibHOU TOUKU. TeopeMa 0 KHHETUYECKOM YHEPTUH

2.3.6 [TorenunanbHast 3Heprus. [loTeHumanpHas SHEpPrus ynpyro nehopMUPOBaHHOM
npyxuHsl. [loTeHnanpHas sHeprust Tesna BOIM3HM MOBEPXHOCTH 3eMIIH

2.3.7 [ToreHuManbHbIE W HEMOTEHIMATbHBIE CUIbl. CBA3b pabOThl HEMOTEHLUAIbHBIX
CHJI C M3MEHEHHEM MEXaHUYECKOM SHEpPruu CUCTEMbl Te€l. 3aKOH COXpaHEHHS
MEXaHUYECKON YHEPIUH

2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHUS

2.39 TexHUYeckre yCTpPOWCTBA: JBHUIKEHUE PpAKET, BOJIOMET, KONEp, NPYKHUHHBINA
MUCTOJET

2.3.10 [Tpaktuueckue paboThl. M3ydeHue CBS3M CKOPOCTEH Ted MpH HEYNPYroM yrnape.
HccnenoBanue cBs3u pabOThI CUIIBI C U3MEHEHUEM MEXaHWYEeCKON IHEPTHH Tena

3 MOJIEKVIISIPHA S ®U3UKA U TEPMOIUHAMUKA
3.1 OCHOBbBI MOJIEKVIIAPHO-KMHETUYECKOU TEOPUN
3.1.1 OcHOBHbBIE TOJOXKEHUS MOJEKYIIpHO-KUHETHYECKO Teopuu. bpoyHOBckoe

nerxenne. Juddysus. XapakTep ABMKCHUS U B3aUMOJICHCTBHUS YaCTHUIl BEIIECTBA




Monenu CTpoeHHS Ta30B, XUIKOCTEH W TBEPABIX Tl U OOBSICHEHHWE CBOWCTB
BEIIECTBA HA OCHOBE dTUX MOJEIEH

3.1.3 Macca monekyn. Konnuectso BemectBa. [loctosinnas ABoraapo

3.14 TemoBoe paBHOBecue. Temmeparypa u ee wusmepenue. lllkanma Ttemmeparyp
Lenbcus

3.1.5 Mogenp uaeanbHoro rasa. OCHOBHOE YPAaBHEHHME MOJIEKYISPHO-KMHETUUYECKON
TEOpHUU UICATBHOTO ra3a

3.1.6 AOcooTHas TeMreparypa Kak Mepa CpelHe KMHETHYECKOW SHEPTHH TETUIOBOTO
JIBW>KeHUA yactull ra3a. [llkana temneparyp KensBuna

3.1.7 Vpasuenue Knaneiipona - Menneneena. 3akon JlansroHa

3.1.8 ["a3oBbie 3akoHBI. M30mporieccsl B UACAIBHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BEIIECTBA: U30TEpMa, H30X0pa, n300apa

3.1.9 TexHUUecKHe yCTPOICTBa: TEPMOMETP, HapOMETP

3.1.10 [TpakTuueckue paboThl. l3MepeHune Macchl BO3AyXa B KIACCHOW KOMHATe.
HccnenoBanne 3aBUCUMOCTH MEX]y ITapaMeTpaMu COCTOSIHUS pa3peXEHHOTO rasa

3.2 OCHOBbBI TEPMOJUHAMUKHA

3.2.1 TepmoauHamuueckas CcuUCTeMa. BHYTpeHHSAS SHeEprusi TepMOAMHAMHYECKOM
CUCTEMBI U CIIOCOObI €€ N3MEHEHUS

322 KonuuectBo TemnoTel U padoTa. BHyTpeHHSs 3HEprusi 0THOATOMHOTO UEaIbHOTO
rasa

3.23 Buger  temonepenauu: TEIIONPOBOIHOCTb, KOHBEKIHS, U3ITyYEHHUE.
TermtoeMkoCcTh Tenma. YienbHas TEIUIOEMKOCTh BelllecTBa. Pacuer konmmuecTsa
TEIUIOTHI ITPH TEIUIoNEpesaue

3.24 ITepBslii 3ak0H TepMOAUHAMUKU. [IpuMeHEHNE EPBOrO 3aKOHA TEPMOAVMHAMUKH K
u3onponeccam. ['papuueckas uuTepnperanus padboThl raza

3.25 Tennosble MammHbl. [TpuHIMNBL AeicTBUS TeruioBBIX MamMH. [IpeoOpa3zoBaHus
SHEPIUU B TEIJIOBBIX MamnHax. Koad¢uiueHt mnosnesHoro aedcTBus (manee -
KIIT) TeroBoii mamuusbl. [ukn Kapao u ero KI1J]

3.2.6 Bropoii 3akoH TepMomuHamuKd. HeoOpaTUMOCTh TIpOIIECCOB B MPHUPOJE.
TeruoBble ABUTaTENN. DKOJIOTHUYECKUE TPOOIEMBI TEIII0IHEPTeTUKU

3.2.7 TexHuueckre yCTpONCTBA: JBHUraTellb BHYTPEHHETO CrOpaHHs, OBITOBOM
XOJIOIUIIbHUK, KOHIUIIMOHED

3.2.8 [Tpaktudeckue paboTel. MI3mepeHue yneiabHOH TeI0eMKOCTH

33 ATPET'ATHBIE COCTOSAHMA BEHIECTBA. ®A30BLIE [TEPEXO/IbI
3.3.1 [TapooOpazoBanue u KoHAeHcauus. McnapeHue W KuUNeHHE. YaelbHas TersoTa

napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS




3.3.2 AOCOIIOTHAS U OTHOCHUTEIbHASI BIAXKHOCTh BO3ayXa. HackimeHnHbIi map

333 Teepmoe Teno. Kpucrammuyeckne u amopdHbie Tena. AHM30TPONUS CBOWCTB
kpuctaoB. XKuakue kpuctaisl. COBpeMEHHbBIE MaTEPUATIB

334 [InaBneHne u KpuCTaUIM3aLUs. YAeIbHas TerioTa miaBieHus. Cyonumanus

3.3.5 VYpaBHeHue TeII0Boro OajgaHca

3.3.6 TexHu4eckre yCTpPOMCTBA: TUTPOMETP U MCUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUH
IIOJly4YEHUS! COBPEMEHHBIX MarepuajlioB, B TOM UHCJIE HAHOMAaTepUaloB, H
HAHOTEXHOJIOTHH

3.3.7 [IpakTrueckue pabotel. i3MepeHne BIaXHOCTH BO3ayXa

4 SJIEKTPOAMHAMUKA
4.1 DJIEKTPOCTATHUKA

4.1.1 DnekTpusanus Tesl. DIEeKTpUYecKuil 3apsa. /[Ba BUia aIeKTpUUECKUX 3apsi0B

4.1.2 IIpoBOOHUKH, TUNIEKTPUKHU U TIOIYIIPOBOIHUKHU

4.1.3 3aKOH COXpaHEHHUS IEKTPUUECKOTO 3apsia

4.14 B3aumoneiictBue 3apsiaoB. 3akoH Kymona

4.1.5 Onextpuueckoe mnone. HampspkeHHOCTh  anmekTpuueckoro nonst.  [IpuHnun
cynepno3unuu. JINHUKM HAPSHKEHHOCTH AJIEKTPUUYECKOTO MO

4.1.6 Pa6ora cuin sanekrpocrarndeckoro nois. [loreHnuan. Pa3HocTh MOTEHIIMANOB

4.1.7 [IpoBOOgHUKM W  JUPNEKTPUKA B  TMOCTOSHHOM  DJIEKTPUYECKOM  TIOJIE.
JusnexTpuueckasi IPOHULIAEMOCTD

4.1.8 OnekTpoeMKoCcTh. KoHmeHcarop. OJIEeKTPOEMKOCTh IIJIOCKOTO  KOHJIEHCATOopa.
OHeprus 3apsHKEHHOT0 KOHIEHcaTopa

4.1.9 TexHnyeckre yCTpOMCTBA: DJIEKTPOCKOI, JJIEKTPOMETP, AIIEKTPOCTATUYECKAS
3alUTa, 3a3eMJICHHE DJIICKTPONPUOOPOB, KOHJEHCATOP, KCEPOKC, CTPYHHBIN
MIPUHTEP

4.1.10 [IpakTrueckue pabotsl. i3MepeHue aIeKTpOeMKOCTH KOHASH CaTopa

4.2 IMOCTOAHHBIN SJIEKTPUYECKHWU TOK. TOKU B PA3JIMUHBIX CPEJJIAX

421 VYcnoBus CylecTBOBAHMS ITOCTOSHHOTO 3JIEKTPUYECKOr0 TOKA. VICTOUHMKHM TOKa.
Cuna Toka. [TocTosHHBIN TOK

4.2.2 Hamnpsixenue. 3akon Oma juist yyacTka 1Henu

4223 DNEeKTPUYECKOE CONMPOTUBIICHHUE. YIEIbHOE COPOTUBIECHUE BEIIECTBA

4.2.4 ITocnenoBarenpHOE, MapAIIETLHOE, CMEIIAHHOE COEMHEHHE ITPOBOJHUKOB

4.2.5 Pabota snextpuyeckoro Toka. 3akon [[xoyms - Jlenna




4.2.6 MOITHOCTB IEKTPUUECKOTO TOKA

4.2.7 anekTpoaBrxkymas cuia (ganee - 9J1C) u BHyTpeHHEE CONPOTUBIICHUE NCTOYHHKA
Toka. 3akoH Owma 1s MONHOW (3aMKHYTOM) siexTpuyeckoi menu. Koportkoe
3aMbIKaHUE

4.2.8 DJIEKTpOHHAsA MPOBOJUMOCTh TBEPABIX METAJJIOB. 3aBUCUMOCTH COINPOTUBIICHUS

METAJJIOB OT TemIieparypbl. CBEpXIIPOBOAUMOCTh

4.2.9 DIeKTpUYECKUi TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB

4.2.10 [TorynpoBogauku. CoOCTBEHHAs U TIPUMECHAs! TIPOBOAUMOCTD IOTYITPOBOIHUKOB.

CgoiicTBa p-n nepexoza. [loaynpoBogHUKOBBIE TPHOOPHI

4.2.11 ONEKTPUUECKUH TOK B D3JEKTPOIMTAX. OJIEKTPOJIUTUYECKAs JUCCOLMALMS.
DnekTponn3
4.2.12 OneKkTpuyeckuil ToK B razax. CaMOCTOATENIbHBI M HECAMOCTOSATEIbHBIN pa3psl.

PaznuuHble TUIIBI CAaMOCTOATENBHOTO pa3psana. Monnus. [1nazma

4.2.13 TexHUYeckue yCTpPOMCTBA: amMIEpPMETP, BOJIBTMETP, PEOCTaT, MCTOYHUKU TOKa,

AIIEKTPOHArpeBaTeIbHbIe MPUOOPHI, JIEKTPOOCBETUTENbHBIE IPUOOPHI, TEPMOMETP
CONIPOTHBIICHHS,  BaKyyMHBIH  JHOA, TEPMHUCTOPBI M  (OTOPE3UCTOPHI,
MIOJIYIIPOBOJAHUKOBBINA MO/, TAJIbBAHUKA

4.2.14 [TpakTrueckue padboTsl. M3yueHne cMemaHHOTO COETUHEHUS PE3UCTOPOB.

U3mepenne OJ[C HCTOYHMKA TOKAa U €ro BHYTPEHHETO CONPOTHUBIICHUS.
HaOmronenue snexrpoiusa

[TpoBepsiembie TpeOOBaHUS K pe3ylIbTaTaM OCBOCHHSI OCHOBHOM
oOpazoBarenpHOM mporpammel (11 kimace)

Kon [TpoBepsiemble peIMETHBIE PE3yNbTaThl OCBOCHUSI OCHOBHOM 00pa30oBaTesIbHOM MPOrpaMMbl
MIPOBEPSIEMOTO CpenHero o01ero oopa3zoBaHus
pesynbrara

11.1 JIeMOHCTPHpPOBAaTh Ha MpUMEpPax pPoJib U MECTO (U3UKU B (HOPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOU KapTUHBI MUDPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTHM, B IPAKTHYECKON
NesITeTbHOCTH JIFOJIEH, IEIOCTHOCTD U €IMHCTBO (PM3UYECKON KapTHHBI MUpa

11.2 VY4uThIBaTh TpaHUIBl MPUMEHEHHs M3YYEHHBIX (U3UYECKUX MOJeNeil: TOoueuHBIH
ANIEKTPUYECKUI 3apsij, AlepHas MOJAEIb aroMa, HYKJIOHHAs MOJeNb aTOMHOIO sijpa Ipu
peneHnH (PU3NYECKUX 3a1ad

11.3 Pacnio3naBarh (u3nueckue sBIEHUS (MPOLECCh) M OOBACHATH MX HAa OCHOBE 3aKOHOB

ANIEKTPONMHAMHUKH W KBAaHTOBOW (DM3HMKH: ODIEKTpUYECKas IPOBOIUMOCTh, TEIIOBOE,
CBETOBOE, XWMHYECKOE, MAarHUTHOEe JeHCTBUS TOKa, B3aMMOJECIHCTBUE MAarHHUTOB,
ANIEKTPOMArHUTHAS WHAYKIHS, JEHCTBHE MAarHUTHOTO TOJS Ha INPOBOTHUK C TOKOM U
JBIDKYIIUICS — 3aps], OSJEKTPOMAarHUTHbIE KoleOaHWs W BOJIHBL, MPSIMOJIMHEHHOE
pacnpocTpaHEeHHUE CBETa, OTpaXKeHHe, MpeJoMJIeHHue, WHTepepeHuus, audpakuus u
NoJsipu3alusl CBeTa, JUclepcus cBeTa, ¢oroannekTpuueckuil sddexr (poTorddexr),
CBETOBOE JJaBJICHNE, BOSHUKHOBEHNE JIMHEHYATOTO CIIEKTPa aToMa BOIOPOAA, €CTECTBEHHAS U




HNCKYCCTBCHHAs PaarOaKTUBHOCTDb

11.4

OnuceiBaTh W3yYEHHBIE CBOWCTBA BeELIECTBA (PIEKTPUUYECKHE, MarHUTHBIC, ONTHYECKUE,
IEKTPUYECKYIO TMPOBOJUMOCTb PA3IUYHBIX CpPEel) M  DJIEKTPOMAarHUTHBIE  SIBICHUSA
(mporecchl), UCHONB3Yyd (U3MUECKHE BEIMYUHBL: DIEKTPUYECKHI 3apsl, CHila TOKa,
AJIEKTPUYECKOE HAIIPSDKEHUE, AIEKTPUUECKOE COIPOTUBIIEHUE, Pa3HOCTh NoTeHIuanos, JJ(C,
paboTa ToKa, MHIYKIMS MarHUTHOTO MOJs, cuia Awmmepa, cuwia JlopeHua, HHIYKTUBHOCTD
KaTYIIKH, SHEPTHs AIEKTPUYECKOT0 M MarHUTHOTO MOJIEH, MEepHOa M YacToTa KojeOaHWi B
KoJIeOaTeIbHOM KOHTYpE, 3aps/l ¥ CHJIa TOKA B MPOLIECCe TapMOHNYECKUX AIEKTPOMArHUTHBIX
Kojie0aHmii, (POKYCHOE pacCTOSHHE M ONTHUYECKas CHJIA JIMH3bI, IPU OMUCAHUH MPABUIHHO
TpakToBaTh (PU3MYECKHI CMBICT HCIHOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWsS] M E€IUHHULIBI,
yKa3bIBaTh (OPMYIIBI, CBSI3BIBAIOLIME JAaHHYIO (U3WYECKYI0 BEIMYMHY C JPYTUMHU
BEJIMYMHAMU

11.5

OnuceIBaTh HN3Y4YCHHBIC KBAaHTOBBIC SABJICHHUA W IIPOLECCHI, HCIIOIb3ys (bHSH‘IeCKI/IC
BCJIIMYHHBI: CKOPOCTH SJICKTPOMArouTHBIX BOJIH, AJIMHA BOJIHBI KU 4aCTOTa CBETA, DHCPIrusd U
HUMITYIIBC (1)OTOHa, nepuoa mojgypacmnana, SHEprusa CBA3UW aTOMHBIX SJACP; IIPU OIMCAHUU
IMpaBHUJIbHO TPAKTOBATb (1)I/I3I/I‘-ICCKI/H>'I CMBICJI HUCIIOJIB3YCMbIX BCIWYHWH, HUX 0003HAUCHHUS U
CAWUHUIIBI; YKa3bIBATb (1)OpMy.]'ILI, CBA3bIBAOIINEC NAHHYIO (bHSquCKYIO BCJIIMYMHY C APYIr'UMHU
BCIIMYMHAMM, BBIYUCJIATH 3HAYCHHUC (1)H3H‘I€CKOﬁ BCIINYHHBI

11.6

AnHanm3upoBarh (pU3MYECKHE TPOLECCHl W SIBJICHUS, HCIONB3YS (PHU3MUECKHUE 3aKOHBI U
OpUHLUIBL: 3akoH OMa, 3aKkoHBbl IOCJIEIOBATENBbHOIO M MApaJIEbHOIO COEAMHEHUS
IIPOBOJHUKOB, 3aKoH Jkoyns - JIeHHma, 3aKOH 9 IEKTPOMarHUTHOW MHIYKLIHH, 3aKOH
IPSIMOJIMHEMHOTO pacpOCTPaHEHUsI CBETA, 3aKOHbI OTPAKEHUsI CBETA, 3aKOHBI IIPEJIOMIICHUS
CBeTa, ypaBHeHHE OWHITeHHa IS (GoTod(pdeKTa, 3aKOH COXPAHEHUS DSHEPTHH, 3aKOH
COXpPaHEHUsI HMIIYJIbCa, 3aKOH COXPAHEHUs OHIEKTPUYECKOro 3apsia, 3aKOH COXPaHEHHs
MaccoOBOTO YHCla, MOCTynaTel bopa, 3aKOH paJiMOaKTHBHOTO pacmajia; MpH 3TOM pa3inyarb
CIIOBECHYIO (POPMYITUPOBKY 3aKOHA, €r0 MareMaTH4eckoe BBIPAKEHHUE U YCIIOBHs (TpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH

11.7

Ornpenensats HanpaBJIeHUE BEKTOPA MHAYKIIMM MarHUTHOTO MOJI POBOJHUKA C TOKOM, CHJIbI
Awmnepa u cuisl JlopeHua

11.8

Crpouth U ONHUCHIBaTh U300pakeHUE, CO3/IaBAEMOE MIJIOCKUM 3€pPKaJIoM, TOHKOW JIMH301

11.9

BrimmonssaTs OKCIICPUMECHTBI 110 MCCICIOBAHUTIO (1)I/ISI/I‘I€CKI/IX SBJICHUHA U mponcccoB ¢
WCIONF30BAaHUEM MPSMBIX M KOCBEHHBIX M3MEpPEHUH; Mpu 3ToM (OpMYITHpPOBaTh MpodIeMy
(3amauy) u TUMOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pynoBaHusl, MPOBOAUTH OMBIT U (POPMYIUPOBATH BHIBOBI

11.10

OcCyIIecTBISTh MPSMbIE U KOCBEHHBIE U3MEPEHHs PU3NYECKUX BEIUMYMH; TIPU ITOM BBIOUPAThH
ONTUMANBHBIA CHOCO0 M3MEPEHHS] U  HCIHOJb30BaTh HM3BECTHBICE METOABI  OILCHKH
MOrPEIIHOCTEN U3MEPEHUI

11.11

HccnenoBark 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH C HCIOJIb30BAHUEM MPSMBIX W3MEPEHUH;
MIPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATh PE3yJIbTAThl MOJYUYEHHON 3aBUCUMOCTHU
¢u3nyeckux BeIMYUH B BHJE TabiaMil M TpauKoB, AeNaTh BBIBOABI IO pe3yJabTraTam
HCCIIEI0BAHUS

11.12

CoGmoate mpaBmiia 0€30MaCHOTO TpyJaa TNPH TPOBEICHWM HCCIECIOBAaHWH B paMKax
y4eOHOro 3KCIIEPUMEHTa, Y4eOHO-HCCIEeIOBATENIbCKOW W IMPOEKTHOW JEeSATETbHOCTH C
HCIOJIb30BaHUEM M3MEPUTENBHBIX YCTPOMCTB U J1a00paTopHOTo 000pYA0BaHUS




11.13

Pemats pacdeTHple 3a7auu ¢ SBHO 3aJaHHON (PU3NYECKON MOMEIBIO, UCTIONB3Ys (PU3UUECKHE
3aKOHbI U IPUHIMIIBI; HA OCHOBC aHalin3a YCJIOBUA 3ada4U BBI6I/IpaTI> (1)I/I3I/I‘-I€CKyIO MOACIIb,
BBIICTISATh (PU3MUECKHUe BEJIUYUHBI U (POPMYIIbI, HEOOXOAUMBIE IJI €€ PEelICHUs, POBOAUTH
pacyeThbl U OUCHUBATH PCAJIbHOCTD IMOJTYUYCHHOI'O 3HAYCHUA (I)I/I3I/I‘-IeCKOI>'I BCIIMYNHBI

11.14

Pemrarer kadecTBEHHBIE 3alaur: BBICTPpAaWBATh JIOTMYCCKHU HCHUPOTUBOPCUYMBYIO LCIIOYKY
paCCY)K,I[GHI/Iﬁ C OHOpOfI Ha U3YYCHHBIC 3aKOHEBI, 3aKOHOMEPHOCTHU U (1)I/ISI/I‘IGCKI/IG SABJICHUA

11.15

Hcnonp3oBarh npu pelieHNH y4eOHbIX 3a/lad COBPEMEHHbIe MHPOPMALMOHHBIE TEXHOJIIOTUN
JUIL TIOUCKA, CTPYKTYPHUPOBAHHWS, MHTEPIPETAMU U TPEACTABICHUS Y4eOHOH M HaydHO-
MOMYJApHOW  MHGpOpMAIMK, TOJYYEeHHOW M3 Ppa3IUYHBIX HCTOYHUKOB; KPUTUYECKU
aHAM3UPOBATh NOITY4aeMyt0 HH(POPMALIUIO

11.16

OOBSICHATH J810)70500050000¢ HCI;'ICTBPISI MalluH, HpI/I60pOB U TCXHHUYCCKHUX YCTpOfICTB; pas3iniarb
YCJIOBHUS UX 0€30I1aCHOr0 MCII0JIL30BAHMS B MMOBCEIHEBHOM KH3HU

11.17

[IpuBomuTH TPUMEPHI BKJIAJa POCCHUICKMX U 3apyOSKHBIX YYCHBIX-(DU3UKOB B PA3BUTHE
HayKH, B 00bSICHEHHE MTPOLIECCOB OKPYXKAIOIEr0 MUPA, B pPa3BUTHE TEXHUKU U TEXHOJIOTHl

11.18

Vcnonb30BaTh TEOpETHUECKUE 3HAHUS MO (PU3MKE B TIOBCEAHEBHOM JKU3HU I 00eCHeUeHUs
0e30macHOCTH Tpu OOpameHHMH ¢ TpUOOpaMU W TEXHUYECKHMHU YCTPOWCTBAMHM, JUIS
COXpaHEHHUs 3/10pOBbS U COONIOACHUS HOPM 3KOJOIMUYECKOIO MOBEICHUS B OKpPYKarolleh
cpene

11.19

PaGorare B rpymime ¢ BBITOJHEHUEM PA3IMYHBIX COIUAIBHBIX POJICH, TUTAHUPOBATH PAOOTY
TPYIIbI, PalUOHAIBHO PACHpeleNsaTh OO0S3aHHOCTH W IUIAHMPOBATH JCSITENBHOCTh B
HECTAHJAPTHBIX CUTYyalUsAX, aJICKBATHO OLICHUBATh BKJIAJl KaXKJIOTO U3 YYACTHUKOB IPYIIIIbI B
pelieHre paccMaTpruBaeMoil mpooOIeMbl

[TpoBepsiemble a1eMeHThI coaepkanus (11 kiacc)

Kon Kon IIpoBepsieMble >TIEMEHTBI COAEPIKAHUS
paszena | IpoBEpsSEMOro
JNIeMeHTa
4 SJIEKTPOAMHAMUKA
4.3 MATHUTHOE ITTOJIE. 2JIEKTPOMATHUTHASI UHAYKIWA

4.3.1 ITocTossaHBIe MarHUTEL. B3anMmoaencTBre MOCTOSHHBIX MarHATOB

43.2 MarnutHoe mnose. Bektop MarHuTHOM wWHAyKuuu. [IpuHOuWn cynepno3uuun.
Jlunun marHuTHOW WHAYKIUU. KapThHa JMHUNA MarHUTHOM MHAYKIMHU TOJS
MMOCTOSTHHBIX MarHNTOB

433 MarsuTHoO€ 1osie MpOBOJHUKA ¢ TOKOM. KapTuHa JIMHMN OIS JUIMHHOTO IPSIMOTO
IIPOBOJIHUKA M 3aMKHYTOTO KOJIBLIEBOTO ITPOBOJIHHUKA, KAaTyIIKH ¢ TOKOM. OmBIT
Opcrena. BzanmoneiicTBre MPOBOAHUKOB C TOKOM

434 Cwia AMniepa, ee MOJIYy/Ib U HallpaBIICHHUE

43.5 Cwuia Jlopennia, ee MOIy/ib W HampaBiieHHE. J[BkeHUE 3apsKeHHOW YacTHIHI B
OJTHOPOJTHOM MarHuTHOM Tmone. Pabota cumnsl JlopeHia




4.3.6

SBneHne >IEKTPOMArHUTHON MHIYKIIHA

4.3.7 IToTok BeKTOpa MarHUTHOM MHIYKLIMHU
43.8 OJIC uHayKIMU. 3aKOH JIEKTPOMArHUTHON MHAYKIMK Papaaes
4.3.9 BuxpeBoe anexkrpuueckoe nosie. 3/IC MHAYKUMM B HPOBOJHHUKE, IBHXKYLIEMCS
MOCTYNaTeJIbHO B OTHOPOTHOM MAarHUTHOM I10J1€
4.3.10 [IpaBuio Jlenua
4311 NunyktuBHOCTh. SBNeHue camounaykuu. IC caMonHIyKIuu
43.12 DHeprusi MAarHUTHOTO TMOJIS KaTyIIKKA ¢ TOKOM
4.3.13 DJIEKTPOMarHuTHOE I0Jie
4.3.14 TexHuueckue  yCTpOMCTBA: MIOCTOSIHHBIE ~ MAarHHUTHI, AJIEKTPOMArHUThI,
AIIEKTPOABUTATEIh, YCKOPUTENH 3JIEMEHTAPHBIX YaCTHI], MHIYKIIMOHHAS 11€Yh
4.3.15 [TpakTuueckue paboThl. M3ydeHHe MAarHUTHOTO TIOJIA KATyIIKHU C TOKOM.
UccnenoBanue 1eicTBUS IOCTOSHHOTO MarHUTa Ha paMKy ¢ TokoM. MccnenoBanue
SBJICHUS DJIEKTPOMArHUTHOW UHIYKIIHH
5 KOJIEBAHUA 1 BOJIHBI
5.1 MEXAHWYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEFAHU A
5.1.1 Konebarenbnast cuctema. CBoOomHble  koneOaHus. ['apMoHMYECKHE
konebanwust. [lepuon, gyacrora, ammuntyna u (aza KoiaeOaHmid
5.1.2 IIpyxuHHBIN MassTHUK. MareMaTU4eCKAA MassTHUK
5.1.3 YpaBHeHHE TapMOHUYECKUX KosieOanui. Kunemarnueckoe ¥ TMHaMHUYECKOe
OTHCaHKE KONEOATENBHOTO IBHKEHUS
5.14 [IpeBparieHrie  dHEpruM MpU TapMOHUYECKUX  KoneOaHusx. CBs3b
aMIUIUTYABI KOJIeOaHUI MCXOTHOW BEJIMYUHBI C aMIUIUTYIaMU KojeOaHul ee
CKOPOCTHU U YCKOPEHUS
5.1.5 KoneGarenbupiii  koHTYp. CBOOOMHBIE 3JEKTPOMAarHUTHBIE KoOJeOaHUS B
U7ealbHOM KoJeOaTelbHOM KOHTYpe. AHAIOTUS MEXIYy MEXaHUYeCKUMHU U
ANIEKTPOMAarHUTHBIMU KosebanusiMu. @opmyna Tomcona
5.1.6 3aKOH COXpaHEHUs SHEPTUHU B UCAIbHOM KOJIeOaTeIbHOM KOHTYpe
5.1.7 Brenyxnennble Mexannueckue kosneOanusi. Pesonanc. PesonancHas kpuast.
BEbIHYXI€HHBIE 2JIEKTPOMArHUTHBIC KOJEOAHMUS.
5.1.8 [lepemennsbIit Tok. CUHYCOUIATbHBIN IEPEMEHHBIN TOK.
5.1.9 MoniHOCTh IEPEMEHHOI0 TOKA. AMIUIMTYJHOE M JEHCTBYIOIIEE 3HAUYECHUE
CHUJIBI TOKA ¥ HAIPSDKCHHS
5.1.10 Tpancdopmarop. [IpousBoncTBo, nepemaada U MOTpedICHNE IIEKTPUICCKOM

SHCPTHHU. OKOJIOTUYECKUE pUCKHU TIpU  IMPOU3BOACTBEC BHCKTqueCKOﬁ




sHeprum. KynbTypa HCHONB30BaHUS 3IEKTPOIHEPTHH B IOBCEAHEBHOU
JKU3HU

5.1.11 TexHnyeckne ycTpOHCTBa: ceiicMorpad, SIEeKTPUYECKUH 3BOHOK, JUHHUU
ANIeKTpoIiepenad

5.1.12 [IpakTuueckue paboThl. McciaemoBaHWe 3aBUCHUMOCTH I€pUOAa  MaJlbIX
Koje0aHMii rpy3a Ha HUTU OT JUIMHBI HUTH M Maccel rpysa. McciaenoBanue
MEePEeMEHHOT0 TOKa B LEMH M3 [OCJIEJOBATEIIbHO  COEIMHEHHBIX
KOH/JIEHCATOPa, KaTyIIK! U pe3ucTopa

52 MEXAHUWYECKUE U SJIEKTPOMATHUTHBIE BOJIHbI

5.2.1 MexaHnuueckue BOJHBI, ycloBusl pacnpoctpaHenus. I[lepuon. Ckopoctb
pacnpoCTpaHeHus U AJMHa BOJIHbL. [lonepeunsie U Ipo10JIbHbBIE BOJIHbI

522 WNutepdepennms u audpaxiust MEXaHHUYECKUX BOJTH

523 3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa

524 ONEKTPOMarHUTHbIE BOJIHBI. YCIIOBUS M3Iy4YEHUsSI SIEKTPOMATHUTHBIX BOJIH.
Bsaumnuas opuenTanus Bektopos E, B u U B d1eKTpoMarHuTHON BONHE B
BaKyyMe

525 CBoiicTBa  DIEKTPOMAarHUTHBIX  BOJIH:  OTPaXEHHUE,  MPEJIOMIICHHE,
nossipuzanus, audpaxnus, natepdepennus. CKopoCTh AMEKTPOMArHUTHBIX
BOJIH

5.2.6 [IIkana 31eKTpOMarHuTHEIX BOJH. [IpuMeHeHre eKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY

5.2.7 [TpuHIMIIBL pasuoCBsI3U " TEIECBUACHMS. Pannonokanmus.
DNEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKaIoLIeH cpebl

52.8 TexHUueckre ycTpoMCTBa: MY3bIKaJbHbIE MHCTPYMEHTHI, YIbTPa3ByKOBas
JMAarHOCTUKA B TEXHUKE U MEIULMHE, pajap, paAiuONpPUEMHHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-neup

53 OIITUKA

5.3.1 [IpamomnHeitHOE pacIpOCTpaHEHHE CBETA B OMHOPOAHOM cpeae. JIyu cBera

532 OTtpaxkeHue cBera. 3akoHbI OTpakeHUs cBeta. [locTpoeHne n3o0paxxeHuii B
IJIOCKOM 3€pKajie

533 [Ipenomnenne cBera. 3akoHbl NpeIOMIIEHHS cBeTa. AOCOIIOTHBIN
MoKa3aTesb MPeIToMIICHUS

534 ITonHoe BHyTpeHHEE oTpaxkeHue. IIpenesbHbIN yros MoJHOro BHYTPEHHETO
OTpakeHUs

5.3.5 Hucniepcust cBera. CriokHbIN cocTaB Oenoro ceera. [{Bet

5.3.6 ColOuparormue W paccewBaroniue JHUH3bI. ToHKas nuH3a. DOKyCcHOE

pPacCTOAHUC U ONITUYCCKAas CUJIa TOHKOM JIMH3HI. HOCTpOeHI/Ie H306pa)KeHHI>i




B coOWparomux H paccewBaromux JuH3ax. Ddopmyma TOHKOW JIMH3BI.
VBenuueHue, 1aBaéMoe JTHH30M

5.3.7 [Ipenenpl npUMEHUMOCTH TEOMETPUYECKON ONTUKH
5.3.8 Wurtepdepenmus cBera. KorepeHTHbIE MCTOYHUKH. YCIIOBUS HAOIIONCHUS
MaKCUMyMOB M MHHHUMYMOB B HWHTEp(EpPEHIIMOHHON KapTHHE OT JBYX
CHH(]a3HBIX KOTEPEHTHBIX HCTOYHUKOB
5.39 Hudpakmus cera. [(udpakmumonnas pemieTka. YciaoBue HaOMOACHUS
[JJaBHBIX MAaKCMMYMOB IIpM [aJ€HUM MOHOXPOMAarMYeCKOro CBETa Ha
TUGPAKIUOHHYIO PEIIETKY
5.3.10 [Tonsipuzanus ceeta
5.3.11 TexHuueckre YCTpONCTBA: OYKH, Jyma, (oTroammapar, HpPOEKIHOHHBIN
anmapar, MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PPAKIHOHHAS
peleTka, moasIpoua
5.3.12 [Tpaktnueckne  paborel.  M3mepeHme  mokaszarenss  MPEIOMIICHHS.
HccnenoBanue cBOWCTB M300paxeHuil B nuH3ax. HaOmronenue nucnepcun
cBeTa
6 SJIEMEHTBI CIIEHUAJIBHOU TEOPMM OTHOCUTEJIBHOCTHU
6.1 ['paHuIlbl MPUMEHUMOCTH KJIaccudeckod MexaHuku. [locTymarel Teopuu
OTHOCUTEJIbHOCTU: MHBAapUAaHTHOCTb MOAYJS CKOPOCTH CBETa B BaKyyMe,
MPUHIMUIT OTHOCUTEIbHOCTH DUHILTEHHA
6.2 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMeIJICHHE BPEMEHU U COKpAIllCHNE
JUTUHBI
6.3 DHeprus U UMIYIILC CBOOOTHOM YaCTHIIBI
6.4 CBs3b Macchl C PHEprued M HMMIIYJIbCOM CBOOOIHOM YacTHIbl. DHEprus
MTOKOSI CBOOOTHOM YaCTHIIbI
7 KBAHTOBAS ®U3UKA
7.1 OJIEMEHTBI KBAHTOBOU OIITUKM
7.1.1 ®otonbl. Dopmyna Ilnanka cBA3M SHepruu (OTOHA C €ro YacTOTOM.
DHeprus u UMMIynsc (HoToHa
7.1.2 OtxkpeiTre U uccnenoBanue Gorordpdexra. Onpitel A.I. CroneroBa. 3aKoHbI
dotorddexra
7.1.3 VpaBHenue OiHmTeiiHa a1 goroddpdekra. "Kpacnas  rpanuma"
dotorddexra
7.1.4 Hasnenue ceera. Onwitel [1.H. JIeGenena
7.1.5 XHUMHYECKOE IEHCTBHUE CBETA
7.1.6 TexHuueckue yctpoiicTBa: (HoTodneMeHT, (HOTOJATUMK, COTHEUHass OaTtapes,

CBETOOMNO]




7.2

CTPOEHHUE ATOMA

7.2.1 Monens aroma Tomcona. OnwiTel Pe3epdopaa mo mcciaenoBaHu0 CTPOCHUS
aroma. [Inanerapnas mozaens aroma

7.2.2 [Toctynarsl bopa. Usnyuenne u noromeHne GOTOHOB MPH MEPEXOe aToMa
C OIIHOTO YpOBHS AHEpruu Ha Apyrou. Buawl cnektpoB. CnekTp ypoBHEU
SHEPruM aroMa BoJopoJa

7.2.3 BonnoBbie cBoiicTBa yactull. Bonnsl ae bpoinsa. KopnyckynspHo-BoJIHOBOM
nyanu3Mm. Judpaxiust 3IeKTpOHOB Ha KpUCTAIIIax

7.2.4 CroHTaHHOE U BBIHYXJICHHOE M3IydeHHE. YCTPOICTBO M MPHUHLMI PabOTHI
Jasepa

7.2.5 TexHuYeckre yCTPOWCTBA: CIEKTPAIbHBIA aHaiu3 (CHEKTPOCKOI), jas3ep,
KBaHTOBBII KOMITBIOTED

7.2.6 [TpakTrdeckue padboTsl. HabmroneHue TMHERYaTOro CreKkTpa

7.3 ATOMHOE A1PO

7.3.1 Metop! HAOMIOACHUS I PETUCTPAIMH IIEMEHTAPHBIX YaCTHI

7.3.2 OtkpeiTie paguoakTuBHOCTU. OmbITel Pesepdopaa mo ompeneneHuro
cocTaBa paJMOaKTUBHOTO wu3imydeHus. CBolicTBa anbda-, Oera-, ramma-
U3Jly4eHus. BiausiHue painoakTUBHOCTH Ha 5KMBBIE OPTraHU3MbI

7.3.3 OTtkpeiTHe TpoTOHA U HelTpoHa. Hyknonnas mozens sigpa Ieiizenbepra -
NBanenxo. 3apsan siapa. MaccoBoe uncio siapa. M3oromns

7.3.4 Anbda-pacniaz. DIEKTpPOHHBIH H TO3UTPOHHBIM OeTa-pacman. ['amma-
U3JIydyeHue. 3aKOH PalMOaKTUBHOIO pacnaja

7.3.5 DOHeprust cBA3M HYKJIOHOB B ape. SnepHble cuibl. JledexT Maccel sapa

7.3.6 Snepusle peakuuu. [leneHue u CUHTE3 sSAeEp

7.3.7 SAnepubiii peakrop. TepmosinepHbiii cuHTe3. [IpobiaeMbl W MEpPCHEKTUBBI
AJIEPHON SHEPreTUKU. DKOJIOTUYECKUE acCTIeKThI SAEPHON SHEPreTUKU

7.3.8 OnemeHTapHble 4yacTHIbl. OTKpbITHE TO3UTpoHA. DyHIaMeHTaIbHbIE
B3aMMOJIECHCTBHS

7.3.9 TexHHUYecKre yCTpONCTBA: T03UMETP, Kamepa BuiibcoHa, ssaepHbId peakTop,
aromHasi 6om0a

7.3.10 [TpakTideckue paboTel. HMcciaemoBaHue TpekoB dacTUll (IO TOTOBBIM
dororpadusim)

8 OJIEMEHTBI ACTPOOU3NKU
8.1 Bun 3Besmnoro Heba. Co3Be3nus, SpKHE 3BE3/bl, IUIAHETHI, UX BHUIANMOE
JIBUKECHHE
8.2 Conneynas cucrtema. [ImaneTs! 3emMHON rpynnbl. [ImaHeTBI-TUTaHTBl U UX




CIYTHHUKH, KapJIMKOBbIE IJIaHeThl. Masibie Tena COTHEYHON CUCTEMBI

8.3

Comnne, ¢porochepa u armocdepa. CotHeuHast aKTUBHOCTh

8.4

Uctounuk sneprun ConHIla U 3BE3]1

8.5

3Be3/bl, UX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTh, paIUycC,
TeMmneparypa, HMX B3auMOCBA3b. Jluarpamma '"cCHekTpasibHBIM Kjacc -
CBETUMOCTD". 3BE3/Ibl INIABHOMU MOCIEA0BATEILHOCTH. 3aBUCUMOCThH "'Macca -
CBETUMOCTD" /1715 3B€3/1 IJIaBHOU MOCJIEIOBATEIILHOCTH

8.6

BuyTtpennee crpoenue 3Be3n. CoBpeMEHHbIE — NIPEACTABICHUS O
MPOUCXOXKACHUH U 3BoOoLMK COJTHIA U 3BE3/. DTaIbl )KU3HU 3BE3]1

8.7

Mneunsiii Ilyte - Hama [Manaktuka. CnmpaneHas crpykTypa [amaktuku,
pacnpezneneHue 3Be3l, raza U nsuid. llonoxenune m nemxkenue ConHua B
[anaktuke. [Inockas u cepudeckas HoaCUCTeMbI [ amakTHKH

8.8

Tunbl ranaktuk. PaguoramakTuku W KBa3apbel. UepHble ObIpbI B sApax
TaJIaKTUK

8.9

Bcenennas. Pacmupenne Beenennoii. 3akon Xa66na. Pazoeranue ranakTuk.
Bospact u pamnyc Bcenennoit, Teopuss boisbmoro B3psiBa. Mopenb
"ropsiueit Beenennoit". PenukroBoe nznyuenue

8.10 Macmrabnass crpykrypa Bcenennoil. Meraranaktuka. Hepemennsie

pOo0JIEMbl aCTPOHOMUHU

ITpoepsiembie Ha EI'D no gusuke TpeboBanus
K pe3yJabTaTaM OCBOE€HHUS OCHOBHOM 00pa30BaTebHON MPOTrpaMMBl
cpenHero o01Iero 0opa3oBaHus

Kon

IIPOBEPSIEMOTO

TpeboBaHus

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yJIbTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbI CPETHETO 00IIEero 0Opa3oBaHUs

1

CdopMHupoBaHHOCTh yYMEHUN pacro3HaBaTh (U3HUECKHe SBICHHUS (IIPOLECChl) U
OOBSCHSTH UX HA OCHOBE M3yUYEHHBIX 3aKOHOB

Brnagenne ocHoBomomararomMu  (GU3NYECKUMU TOHSATUSMH U BEIMYMHAMU,
XapaKTepU3yIOUMMH (PU3NYECKHE TPOLIECCHI

CdopMHpOBaHHOCTh yYMEHHUW TPHUMEHATH 3aKOHBI KIACCHYECKOH MEXaHUKH,
MOJICKYJISIpHON (M3UKA ¥ TEPMOJUHAMHKHU, DJIEKTPOJAMHAMHKH, KBAHTOBOU (PU3UKH
JUTSL aHAITM3a U OOBSCHEHUS SBJICHHI MHUKPOMHUpPA, MAaKpPOMHUpa U MEraMupa, pa3andaTh
ycioBus (TpaHUIBl, OO0JTACTH) NPUMEHUMOCTH (U3UYECKUX 3aKOHOB, TOHHUMATh
BceoOmmil xapaktep QyHAaMEHTAIbHBIX 3aKOHOB M OTPaHUYCHHOCTH MCIOIB30BaHUS
YaCTHBIX 3aKOHOB; aHAJIM3UPOBaTh (HU3UUYECKHUE TPOIECCHl, HUCIOJIb3ys OCHOBHBIC
MOJIOXKEHHU I, 3aKOHBI U 3aKOHOMEPHOCTHU

ChopMupoBaHHOCTH YMEHMS  pa3iIuyarh yCJIOBHUA TNPUMEHUMOCTH  MOAEJeH
(bu3NYECKUX TeJ U MPOLECCOB (SIBICHUM)




ChopMupoBaHHOCTb YMEHHMS pelllaTh PAacyETHbIE 3a/a4d C SBHO 3aJaHHOW U HESBHO
3aJaHHOM (HU3MUECKOW MOJAEIbI0: Ha OCHOBAaHMHM aHalIM3a YCIOBHUS BHIOMpATh
du3nyeckue MozeNH, OTBEYANoLIUe TPeOOBaHUAM 3aJaud, NPUMEHATb (OpMyIbI,
3aKOHBI, 3aKOHOMEPHOCTH W TOCTYNIaThl (PU3NYECKHX TEOPUH NPHU HCIOIb30BAHUU
MaT€MaTU4EeCKUX METOJNOB pEIICHUs 3aJad, IPOBOJUTh pPAacdyeTbl HA OCHOBAHWUM
UMEIOUIUXCS JIaHHBIX, AHAJU3UPOBATh pE3yAbTaThl U KOPPEKTUPOBATH METOJbI
pEILIEHUS C YYETOM MOIYYECHHBIX PE3YIBTAaTOB

Pemiars kauecTBeHHBIE 331a4H, TPeOyrOIIMEe IPUMEHEHNS 3HAHUN U3 PAa3HbIX Pa3/eloB
MIKOJIFHOTO Kypca (PU3MKH, a Tak)Ke HHTETPalldi 3HAHUH U3 JPYTUX MPEeIMETOB
€CTECTBEHHOHAYYHOIO IMKJIA: BBICTPAaUBaTh JIOTMYECKYIO LIETIOYKY DPACCYKICHUH C
OTIOPOi Ha U3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS

Brnanenue OCHOBHBIMH METOJaMH HAYyYHOTO TO3HAHUS, MCIOJIB3yeMBbIMH B (hu3HKe:
IPOBOIUTH MpPSIMbIE M KOCBEHHBIC HM3MEPEHUS (HU3MUCCKHX BEIUYUH, BBIOMpas
ONTUMAIILHBIA CIIOCO0 WM3MEpPEHHS U HCIONb3ysS WM3BECTHBIE METOABI OICHKH
HOTPEIIHOCTE W3MEPEHHH, MPOBOJUTH HCCIECJOBAaHHE 3aBUCHMOCTEH (H3MUECKHX
BEJIMYMH C HCIOJNB30BAHUEM TMPSAMBIX HW3MEPEHUH, OOBSICHATh TONyYCHHBIE
pe3yJbTaThl, UCIOb3YsI (PU3MYECKHE TCOPUH, 3aKOHBI U TIOHSATHS, U JIeNaTh BHIBOJbI;
co0mrofaTh MmpaBuiIa O0€30MacHOTO Tpylna NMPH MPOBEICHUHM HCCISIOBAaHMNA B paMKax
y4eOHOTO  JKCIIEpUMEHTa M  Y4eOHO-HMCCIICNOBATEIbCKOW  JIEATENBHOCTH  C
UCTIOJIb30BaHUEM  [U(PPOBBIX  H3MEPUTEIBHBIX  YCTPOWCTB U JIaDOPAaTOPHOTO
o0opynoBaHus

ChopmupoBaHHOCTb YMEHHUIl aHAJIM3UPOBATh M OLIEHUBATh IOCJIEACTBHUS OBITOBOW U
NIPOM3BOJICTBEHHOW JEATEIbHOCTH YEJIOBEKa, CBI3aHHOH ¢ (PU3NIECKIMH MPOIIECCAMH,
C MO3ULIMH SKOJOTMYECKOM Oe30MacHOCTH; MpPEACTABICHUH O paldOHAIBLHOM
IIPUPOAOIIONIB30BAaHUHU, 4 TAaKKE Pa3yMHOM HCIOJIB30BAHUM JIOCTMIKCHUN HAyKH H
TEXHOJIOTHH IS JaJbHEHUIIEro pa3BUTHUS YEJI0OBEUECKOro 00IecTBa

OBnaneHue pa3nuyHbIMU criocobaMu  paboTbl ¢  uHpopMalue (usnueckoro
COIEP)KaHUSI C HCIOJb30BAHUEM COBPEMEHHBIX WH(MOPMALMOHHBIX TEXHOJIOTHUH;
pa3BUTHE YMEHHH KPUTHUECKOTO aHalu3a M OLEHKH JIOCTOBEPHOCTH IOIy4aeMoil
UHpOpMaIUH

10

CdopMHpOBaHHOCTh yMEHUN NPUMEHSATH OCHOBOIMOJAralolie acCTPOHOMHYECKHE
MOHATHA, TCOPUHU W 3aKOHBI JJId aHAJIW3a U 06”I)SICH€HI/I${ (1)I/ISI/I‘~ICCKI/IX mponeccos,
MPOUCXOASAIINX Ha 3Be37aX, B 3BE3HBIX CUCTEMaxX, B MEKTaJaKTUUYECKON Cpee;
JIBIDKCHHUS HEOCCHBIX TEJI, DBOJIIOIMY 3Be3]] U BeellenHoM

[lepeyenn aneMeHTOB coep:kanusi, mposepsiemblx Ha EI'D no ¢uzuke

Kon
paznena/
TEMBI

Kon IIpoBepsiemMblii 27EMEHT COAEPIKAHMS
JIEMEHTa

MEXAHHUKA

1.1

KMHEMATHKA

1.1.1 Mexannueckoe aBmkeHne. OTHOCUTEIBLHOCTh MEXAHUUYECKOTO [IBUYKEHUS.

CucremMa orcuera

1.1.2 MarepuaibHas TOUKa.

, TPACKTOpHs

(]
-




Ee paguyc-BekTop:

r(t)=(x(1).y(t).2(1)),

TpaeKTOpHs,
nepeMelleHue:

CrnoxxeHue rnepeMenieHui:

AT, = AT, + AT,

1.1.3 CkopocTh MaTepualbHON TOUKHU:

. Ar =

U—E —rt —(Ux,Uy,UZ)

At—0
AX : .
L, = A =X, amanoruuno Uy = Y, U, =7,
At—0

Cnoxenue ckopocteit: Uy =U, T U,

Brruncnenue nepemenieHyst U IyTH MaTE€pUaIbHOM TOYKH MPHU MPSAMOJIIMHEHHOM

JBYDKEHUH BIOJIb OCH X IO TpaduKy 3aBUCUMOCTH Vy (t)
1.1.4 _ AD N

VcKopeHHe MaTepuanbHoit Toukn: 4 = At =U = (ax ay,a, ) ,

At—0
Av, - . :
a, = :(Ux) , AaHAJIOTUYHO A =(U ) , 4, =(UZ) .
At t y Y/t t
At—0

1.1.5 PaBHOMEpHOE NIPSIMOJIMHENHOE ABUKEHUE:!

X(t) = X, + 0yt

v, (t) =u,, =const
1.1.6 | PaBHOyCKOpEHHOE MPSMOJINHENHOE JBUKECHHE:

2

X(t) =Xy + Vgt + axzt

L, (t) =0, +a,t




a, = const

UZZX _Ulzx = 2ax (XZ _Xl)

v t0,
[Ipu 1BUKEHUM B OZIHOM HaIIPaBJICHUU IIYTh S= 5 -1
1.1.7 CBoOonHOE TajieHne. YCKOpeHHue CBOOOIHOTO
najeHusd. /[BuxeHue tena, OpOIIEHHOTO MO
yrioMm O K ropu3oHTYy:
X(t) = X +Up,t = X, + v, COS a1t v e 5
2 2 o 0
g,t | t E
Y(t)= Yo+ 0y, t+—2—=y,+0,sin oat-
2 2
Yo Q
v, (t) =y, =0, COS QL
- — v sina— 0 x v
v, (t) =0y, +9,t =0, Sina—gt : X
9,=0
g9, =—9 = const
1.1.8 KpusonuneiiHoe nBuxeHue. /[BUkeHre MaTepUaIbHOW TOUKH 110 OKPYKHOCTH.
VrioBas u nuHeiHAs ckopocTh Touku: U = ®R . TIpu paBHOMEpHOM JBIKEHHH
2n
TOYKHU 10 OKpYKHOCTH © = T =2nv,
2
v 2
LleHTpOCTpEMUTENILHOE YCKOPEHUE TOUKU: &, = E =R . Tonnoe ycxopenue
MaTepUaATIbHON TOYKH
1.1.9 Teepnoe teno. [loctynarenbHOe U BpaareabHOE JBUKEHUE TBEPAOIO TENa
1.2 JMUHAMUKA
1.2.1 Nuepuumaneubie cucremsl orcuera. Ilepseiii 3akoH Herorona. IlpuHnummn
oTHOcHTeNnbHOCTH ["anunes
1.2.2 m
Macca tena. [InotHOCTh BemecTBa: P = V
1.2.3 = —F+F +
Cuna. ITpuHIMI CYTIEPIIO3ZULINMHI CUIL: Mpauopciiers — 1+ M -
1.2.4 | Bropoii 3akoH HproToHa: s marepuansHoit Touku B UCO

F=ma; AP = FAt npu F = const




1.2.5 Tpernit 3akoH HploTOHa U1 MaTepuadbHbBIX S
= _ = F,
TOYCK: F12 = -F21 12 FZI
1.2.6 3aKOH BCEMUPHOIO TATOTEHMSI: CHIIBI MPUTSHKEHUSI MEXKY TOUCUHBIMU MaccaMu
mm
111
paBHBI F=G ?
Cuna tsxectu. LleHTp TsKecTH Tena. 3aBUCUMOCTD CHIIBI TSKECTU OT BBICOTHI h
HaJl TOBEPXHOCTHIO MIAHETHI painycoM Ry:
mg = GMm
- 2
(Ry+h)
1.2.7 Cuna ynpyroctu. 3akon I'yka: Fy = -kx
1.2.8 Cuina tpenusi. Cyxoe TpeHue.
Cuna TpeHus CKOJIbKEHUS: FTp =uN
Cuia TpeHus TOKOS: F,<uN
Koaddunment tpenus
1.2.9 F
—_ 1
JlaBnenue: P = S
1.3 CTATHUKA
1.3.1 MOMEHT CHJIBI OTHOCUTEIBHO OCH BPAILLICHUSA:
|M| =Fl , tme | - mmewo cumer F
OTHOCHUTEIIHO OCH, MPOXOJSIICH Yepe3 TOUKY —~
O nepreHIuKyIsIPHO PUCYHKY F
1.3.2 Hentp Macc Tema. IleHTp Macc cHUCTeMBl  MaTepUANIbHBIX  TOYEK:
. mr +m,n, +... .
Fow. = . B ogqHOpOIHOM MOINIE TAKECTH (g = COI’ISt) LEHTP Macc
m,+m, +...
TeJa COBMA/IAET C €ro HEHTPOM TSKECTU
1.3.3 M, +M,+..=0
VYcnous paBHoBecust TBepaoro tena B UCO: { = =
+F,+..=0
1.3.4 3axoH [lackans
1.3.5 JaBnenue B xxuakoctu, nokoseiicsa B MCO: P=pP,+ Pgh
1.3.6 = 5]

3akoH Apxumena: FAPX =P e »

eciy Teno U KUIKOCTh MOKoATCS B ICO, TO Fapx = pEVsurrecn




VYceioBue miaBaHus Te

1.4

3AKOHbI COXPAHEHNMA B MEXAHUKE

1.4.1

—

Nmmyiibe MarepuaibHol Touku: P = Mo

14.2 Wmnynsc cuctemsl Tex: P = Py + Py +...
1.43 3aKOH U3MEHEHHUS M COXPaHEHUS UMITYJIbCA:
BUCO AP =A(P,+ P, +...) = Py At + By AL+
B I/ICO Ap = A( pl + pZ +) = 0 , CCJIIN FlBHemH + FZBHeIJJH t..= 0
PeaktuBHOE NBHXKEHUE
1.44 | Pabota cuiibl Ha MaJIOM TIEPEMEIICHUN: ﬁ
A=|F||AT|-cos o = F, - Ax (
Ar X
1.4.5 MOoIHOCTh CHIIBL: =
eciu 3a Bpems Al paGora cunbl nzmensercs o F
Ha AA, TO MOIIIHOCTH CHJIBI -
D
AA
P=— =F-v-cosa
At At—0
KuHeTnueckas sHeprus MaTepuanbHoi Touku: E =——=—.
2 2m
3aKkOH M3MEHEHHS KHMHETHYECKOW JHEPTHMH CHUCTEMBbl MaTepHAIbHBIX TOYEK: B
nco AE_, =A +A, +..
1.4.7 IToTreHuumanbHas SHEpIus:
JJIA ITIOTCHIMAJIbHBIX CHUJI A.I.Z = E1n0TeHu - EZHOTeHu = _AEHOTeHL[ .
[loTeHumanbHas >HEPrusi MaTepUAIbHOW TOYKHM B OJHOPOAHOM MOJE TAKECTH:
EHOTeHu = mgh
[ToTenmmanpHas sHEPTUS YIPYTo AehOPMUPOBAHHOTO TeJa:
£ - kx?
MOTEHIl 2
1.4.8 3aKOH U3MEHEHUS U COXPAHEHUSI MEXAHNYECKON YHEPTUH:

EMGX = EKI/IH + EHOTGHI_I;




B I/ICO AEMeX = ABCeX HETIOTCHII. CUJI o

B ICO AEmex =0 , €CJIIN Agcex HEIMOTEeHLl. CHII 0

1.5 MEXAHWYECKUE KOJIEBAHUA 1 BOJIHBI
1.5.1 lapmonnyeckue KoyiebaHus MarepuajgbHOH Toukd. Ammautyga u  (asa
koneOanuii. Kunemarnueckoe onucanue:
x(t)=Asin(ot+¢,),
UX (t) = XT )
‘ 2 2
a, (t) = (UX )t =—0 X(t) = a,+0°X=0, e x - cMeleHHE U3 MOIOKEHHS
paBHOBeCHSI.
JlnHamuyeckoe onucaHue:
may = -kx, e K = M? . D1o 3nauur, uro Fy = -kx.
DHepreTuyecKoe OnmrcaHue (3aKOH COXPaHEHUSI MEXaHUYECKON SHEPTHH):
2 2 2 2
mo®  kx® my
+——=—" = — —const
2 2 2 2
CBs3b aMIUIUTYIBI KOJIEOAHUHN CMELICHUs MaTepUajabHOM TOUKU C aMILIUTyAaMU
KoJIeOaHMIi ee CKOPOCTH U YCKOPEHHUSI:
_ _ 2
Umax = (DA, a'max =0°A
1.5.2 2n
Ilepyox 1 yacToTa KoneOanuii: 1 = E = ; .
Ilepuon Manmplx  CBOOOAHBIX  KoJeOaHM  MareMaTHMYeCKOro  MasTHUKA:
/ I
T=2n |—.
g
. m
epron cBOGOTHBIX Konebanuii MPYKUHHOTO MasTHHKA: | = 27T m
1.5.3 | BeiHyxzaeHHbIe KoneOanus. Pezonanc. Pe3onancHas kpuas
1.5.4 |llonepeunble M NPOAOIbHbIE BOJHBL. CKOPOCTH PACHPOCTpAaHEHHs] M JJIMHA
v
BoHbl: A =0T =—.
v
WNuTtepdepennus u nudpakuus BOJIH
1.5.5 3Byk. CKOpOCTB 3BYKa
2 MOJIEKVYJISIPHA S ®U3UKA. TEPMOAMHAMUKA




2.1

MOJIEKVJISIPHA S ®U3UKA
2.1.1 Mopenu  CTpoeHUsT  ra3oB, OKMAKOCTEH W TBepablx  Ted.  IlycTh
TEpMOJMHAMUYECKAsi cucTeMa (Tea0) cocTouT U3 N OMHAKOBBIX MOJeKyil. Torma
N m
KOJIMUYECTBO BemecTBa ¥ = N o
A M
rae Nu - 4ucino Asoragpo, m - macca cucrembl (Tema), M - mMomspHas macca
BElIECTBA
2.1.2 TeroBoe IBUKEHHE aTOMOB U MOJIEKYJI BEIIIECTBA
2.1.3 BsauMopericTBre yacTUIl BENIECTBA
2.14 | duddy3us. BpoyHOBCKOE NBMKEHHE
2.1.5 Monens naeanbpHoro raza B MKT
2.1.6 CBsi3p MEXy JaBICHUEM M CpelHEH KMHETHYECKOH 3Hepruei mocTynarejabHOro
TEIUIOBOTO JIBMKEHHSI MOJIEKYI HaeanbHOro raza (ocHoBHoe ypaBuenune MKT):
_ 2
7 2 m,v 2 — .
p= gmonU = gn' 5 = gnw?mm, IJe my - Macca OJHOW MOJICKYIIbI,
N
n= /- KOHLEHTpALILL MOIEKY:I
2.1.7 AOGcomtotHas Temneparypa: T =1t°+ 273 K
2.1.8 CBs3b TEMIIEpATyphI T'a3a CO CPEAHEN KMHETUUECKOW 3HEPrUel MOCTYNaTeIbHOTO
TETIJIOBOTO JIBUXKEHHUS €0 MOJICKYII:
2
() 3y
EHOCT - -
2 2
2.1.9 | VYpaBuenue p =nkT
2.1.10 |Mopnens naeaabHOTO ra3a B TEPMOIUHAMHUKE:

Ypasuenue MenpeneeBa — Knanevipona

BrIpakeHne 111 BHyTPEHHEN YJHEPTUH

VYpaBuenune Menjeneesa - Knaneiipona (mpruMeHnMbIe (OpMBI 3aITUCH):

pv =T RT =\RT =NkT p=PRL
" n

BelpakeHue i1 BHYTpEHHEH DSHEpPruM OJHOAaTOMHOIO HJEaJbHOIO rasa
(mpuMeHuMBbIE (HOPMBI 3aITHCH):

U=3wRT=3NkT =3MRT =V T =2 pv
2 2 2

2p




2.1.11

3akoH JlanbTOHA 7151 JABJICHUS] CMECH PAa3pPEKEHHBIX Ta30B:
p=pitp2t..

2.1.12

M3omponecchl B pa3peKEHHOM Tra3e € IMOCTOSHHBIM 4uciioM Mojiekyl N (¢
MOCTOSTHHBIM KOJIMYECTBOM BeriectBa Vv ):

m3orepma (T = const): pV = const,

usoxopa (V = const): TE =const |

V
uzob6apa (p = const): T = const

I'padmueckoe npenacraBaenue uzomnpoueccos Ha pV-, pT- u VT-auarpammax.

OO0beIUHEHHBINA Ira30BbINA 3aK0OH:

ﬂ = const
T

JJIA ITIOCTOAHHOI'O KOJIMYCCTBA BEIICCTBA v

2.1.13

Haceimennsie 1 HeHachIlleHHbIE TTapbl. KauecTBeHHas: 3aBUCUMOCTD TIJIOTHOCTH
Y JIaBJICHHs HACBILIIEHHOTO Mapa OT TeMIIeparypbl, UX HE3aBUCUMOCTh OT 00beMa
HaCBILIEHHOTO Iapa

2.1.14

BnaxnocTth BO3ayXxa.

pnapa (T ) _ pnapa (T )
pHacmLu. napa (T ) p HacCBILI. ITapa (T )

OTHOCUTENBHAS BIAXKHOCTE, ¢ =

2.1.15

H3meneHue arperarHbix COCTOSIHUM BEIIECTBA: HUCIIapCHHUEC W KOHJACHCAlW:,
KHUIICHUEC XUJIKOCTHU

2.1.16

W3menenue arperaribix COCTOSTHUH BCIICCTBA: INIABJICHUEC U KpUCTAJUIU3aluA

2.1.17

[IpeobpazoBanue sHEeprun B (ha30BBIX MEpEXoaax

2.2

TEPMOAMHAMUKA

2.2.1

TeroBoe paBHOBECHE U TeMIIeparypa

222

BuyTtpenHsist sHeprus

223

Terutonepenaua kak croco0 MU3MEHEHHUs] BHYTPEHHEH >HEPruu 0e3 COBEpIEHUS
paboTel. KoHBEKIMS, TEIIONPOBOIHOCTD, U3JIyUYEeHUE

224

KonnuecTBO TEILIOTEIL.

VnenbpHast TEMIOEMKOCTD BEIISCTBA C: Q =cmAT

2.2.5

VnenvHas Tertota mapooOpaszoBanus L: Q = Lm.




VrenbHas TeIUI0Ta IUIABJICHUS A Q=Am,

VYnenbHas TersoTa cropaHus Tormsa q: Q =qm

2.2.6 DnemMeHTapHas paboTa B TEPMOJUHAMHUKE: A= pAV | Bruucnenue paboThI 1O
rpaduky nporecca Ha pV-auarpamMme
2.2.7  |llepBblil 3aKOH TEPMOIUHAMUKHU:
Q. =AU, +A, = (Uz _Ul)+ A,.
Anmna0ara:
Q,=0=A,=U,-U,=-AU,
2.2.8 Bropoii 3akoH TepmouHaMuku. HeoOparumbie MpoIiecchl
229 [Tpuniune! gerictBus TemaoBbix MamuH. KIT:
n — Asa KT QHarp - |Qx0n — 1 _ |Qx0n
QHan QHarp QHarp
2.2.10 |Maxkcumanbnoe 3Hauenue KIIJI. [ukn Kapno:
-T T
_ __ Harp Xom X
MaXxX M = N,pno = —T =1 ——T =
Harp Harp
2.2.11 | YpaBHenue TermoBoro 0ananca: Q; +Q; + Qs +...=0
3 DJIEKTPOAMHAMUKA
3.1 DJIEKTPUYECKOE TTOJIE
3.1.1 DnekTpu3aius Teld U ee MPOosIBICHHs. DJIeKTpudeckuil 3aps. JBa Buma 3apsna.
DJeMEeHTapHBIA DIEKTPUUECKU 3apsii. 3aKOH COXpPaHEHUS AIEKTPUYECKOTO
3apsna
3.1.2 B3aumoneiictBue 3apsinoB. Toueunsie 3apsanl. 3akoH Kynona:
B OJIHOPOJIHOM BEIIECTBE C AUIICKTPUUECKON MPOHHUIIAEMOCThIO €
SN 1Y D S A
2 2
er 4nee, I
3.13 Onextpuyeckoe nojue. Ero neicTere Ha AIEKTPUUECKUE 3apsi bl
3.14 - E
HanpspkeHHOCTD AMeKTPUYECKOTo MO E= q .
MPOOHBII

9

Ilone Toueunoro 3apsaa: Er = k 2,
r




—

onHopoxaHoe none: E = const .

KapTtunel TMHUI HAPSHYKEHHOCTH 3TUX MOJIEH

HOTCHHI/IaJ'IBHOCTB SJICKTPOCTATHYCCKOI'O I10JIA.

PaszHocTh INOTCHIMAJIOB U HAITPSPKCHUE!

A, =9(¢,—9,)=-0Ap=qU .
HOTCHLII/IaJIBHaH OHEPIU: 3apsia B SJICKTPOCTATHYCCKOM II0JIC:
W=qo.
A=—AW
W

ITorennuan QJICKTPOCTATHYCCKOT'O I10JIA: ¢o=—

CBsi3b HAaNpPSHKCHHOCTH TOJISi M PA3HOCTU TMOTEHIMAJIOB JUIS OJHOPOIHOTO
anekrpocrarndeckoro nois: U = Ed

[IpuHIHMI cyneprno3uuu IEKTPUYECKUX MTOJIEH:

E=E+E,+..,0=0,+¢, +..

HpOBOI[HI/IKI/I B OJICKTPOCTATHUYCCKOM IIOJIC. YcnoBue PaBHOBCCHUA 3apsAa0B:

r
BHYTpH TIPOBOJHHKA [ — (), BHYTPH H Ha MOBEPXHOCTH POBOAHKKa P = CONSt

JIMDJIEKTPUKH B DJIEKTPOCTATHYECKOM TIOJIE. JMaJIeKTprUecKas MPOHUIIAEMOCTh
BemiecTra €

KomieHcatop. DekTpoeMKocTh KoraeHcaropa: C = TR
€€,9
aﬂeKTpOCMKOCTL IJIOCKOI'0 KOHACHCAaTOopa: C= - SCO

d

3.1.10

HapaHHeHBHOC COCIMHCHNEC KOHACHCATOPOB!
q=qi tq@+..,.U=U=.., Cnapann =C1+Cy+ ...

IlocnenoBarenbrHOS COCIUHEHHE KOHACHCATOPOB:

1
U:U1+U2+...,q1:q2:..., C =—+——+t..

3.1.11

DHeprus 3apskeHHoro konaencaropa: W, = Ty = > =—

3.2

3AKOHBI IIOCTOAHHOI'O TOKA




3.2.1

_Aq
At At—0

Cuia Toka: | . IlocTosguubii ToK: I = const

Jlnst moctosiHHOTO TOKA = It

322

VYcioBus CyIIeCTBOBAHUS IEKTPUUYECKOTO TOKA.
Hanpspoxenue U u OJ1C E

3.23

U

3axkoH OMa JJ1s1 y4acTKa Lenu: | =—

R

324

SHGKTpI/I‘-IeCKOG COIIPOTHUBJICHUC. 3aBHCHMOCTh CONMPOTUBJIICHUA OAHOPOAHOI'O
IIpOBOJHHKA OT €ro JJIHHBI H CCUCHUI. Y,Z[CJ'IBHOC COIIPOTUBJICHUEC

S

BemecTsa. R =p

3.2.5

ACTOpOHan cui

q

Ucrounuku Toka. JJIC ncTouHnKa Toka: E =

BnyTpeHHee conpoTuBIEeHNE UCTOYHUKA TOKA

3.2.6

3akoH OMma uid MONHOM (3aMKHYTOH) 3JIEKTPUYECKON E.r
3

E=IR+1 | E T R
: — + =
j1(920078 T, OTKy,Z[a R ir

3.2.7

Hapanﬂeanoe COCAUHCHUC ITPOBOAHUKOB:

1 1 1
[I=H+L+.,U=U=., R—:E+R_+m'
1 2

TIapant

IlocnenoBarenbHOE COEAUHEHHE IMPOBOJAHUKOB:

U=U;+U+..,1=hb=..,Ripoecx=Ri + Ry + ...

3.2.8

Pabota anexrpuueckoro Toka: A = [Ut.

3akon JIxoynsa - Jlenna: Q = I’Rt.

U2
Ha pesuctope R: Q = A= I°Rt = IUt :Ft

3.29

AA

MoIIHOCTb NEKTPUYECKOTO TOKa: © = =1U

At At—0

U2

2
TemoBast MOIHOCTS, Bhiensemas Ha pesuctope: P =1"R=—

U .




MoImHOCTh HCTOYHMKA TOKA! R = —At =El
At—0
3.2.10 |CBoOogHBIE HOCHUTENM 3JIEKTPUUECKHUX 3apsJ0B B IPOBOAHMUKAX. MexaHU3MBI
IIPOBOAMMOCTH TBEPJAbIX METAJIOB, PACTBOPOB M PACIUIABOB 3JIEKTPOJIMTOB,
ra3os. [Tomynposoguuku. I10ynnpoOBOAHUKOBBIN 11O
33 MAT'HUTHOE IIOJIE
3.3.1 Mexanudyeckoe B3auMOJEHCTBUE MarHuToB. MaruutHoe mone. Bekrop
MarHuTHOM UHIYKIUH. ITpunun CYIEpPIIO3ULIH MarHUTHBIX
noneii: B=B, +B, +...
JIMHUM MHAYKUUU MarHuTHOro nossd. KapruHa nAvHMN MHAYKUUMU MarHUTHOIO
OIS TIOJIOCOBOTO M TTIOIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
3.3.2 |OmbiT Opcrena. MarHuTHoe Imojie NpOBOJHMKA ¢ TOokoM. Kapruna nunuit
MHAYKIUM MarHUTHOTO IOJS JJIMHHOIO INPSMOrO IPOBOAHHMKA U 3aMKHYTOTO
KOJIBIIEBOTO MTPOBOJHHKA, KATYIIIKH C TOKOM
3.3.3 Cuiia Amriepa, ee HanpaBlICHUE U BETUYMHA!
Fa = IBl sina e ® - yron wmexny HampasienneM mpoBojHUKA M
BeKkTopoM B
334 ¢ - F :|q|UBsina a
wia JlopeHua, ee HalpaBIeHUE U BEIMUYMHA: Mop , e % - yron
Mexay Bektopamu U u B . J[BIKEHHe 3apsDKEHHOI 4acTHIBI B OTHOPOIHOM
MarHUTHOM I10JIe
34 SJIEKTPOMATHUTHAA MHAYKIMA
34.1 [ToTrok BEKTOpa MarHUTHOW MHIYKIUU: ﬁ / B
a
®=B,S=BScosa E
3.4.2 | SBnenue anekrpoMarHuTHON MHAYKIMU. DC MHIyKIUN
343 3aKOH 2JI€KTpOMarHuTHOW nHAyKuuu dapajes:
AD :
i T T T =T
At At—0
344 OJ1C uHAYKIMH B IPSIMOM ITPOBOJTHUKE B

JUTMHOM 1, IBHXKYIIIEMCSI CO CKOPOCThIO U / \d 7
/ U

(U L1 ) B OJJHOPOJHOM MarHUTHOM TtoJie B: f 4 /




‘Ei‘ =Blvcosa, rre @ - yron mexay BexTopom B 1 Hopmansio N k miockocty,

— -

B KOTOpO# sieskar Bekropbl | u U ;ecmu | L B u o L B, 1o ‘Ei‘ =Blv

3.4.5

[IpaBuio Jlenna

3.4.6

o

NHAYKTUBHOCTB: L= T , i @ =LI.

Al

= =-Ll
At At—0

t

Camounaykuus. IJJC caMOUHAYKITUU: Eg =

3.4.7

2
LI
DHeprusi MAarHUTHOTO 110 Karymku ¢ Tokom: W, = ——

2

3.5

SJIEKTPOMAT'HUTHBIE KOJIEBAHU A U BOJIHBI

3.5.1

KoneGarenbubiii koHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE
KoJieOaHUsI B UICAIBHOM KOJIe0aTeTbHOM KOHTYpE: Y I

C
S
0(t) = Qe SN (0t + 95
1(t) =0, = 00 cos(ot+¢,)=I,,.cos(ot+q¢,)

T =2nvLC w= o L
®opmyna Tomcona: | =247 , OTKyz1a T \/E .

CBs3b AMIUIMTYABI 3apdla KOHACHCATOpa C aMHHHTyHOﬁ CHUJIbl TOKa IIpUu
CB06OI[HI)IX SJICKTPOMAarHUTHBIX KOJICOaHUAX B nacaJibHOM KoJIe0aTeIbHOM

max

koHType: Umax =

352

3aKoH COXpaHEHUs YJHEPTUU B UJCAIBHOM KOJe0aTeIbHOM KOHTYpE:

cu® LI> cu’_  LI?
+ = = =const .
2 2 2 2

3.53

BoinyxieHHbBIE 371eKTpOMarHuTHeIEe Kojebanus. PezonaHc

3.54

[lepemennniii Tok. Ilpom3BoncTBo, mepenaya W MOTPeOSEHUE SIEKTPUUYECKON
SHEPIUu

3.5.5

CBoiicTBa DJJIEKTPOMArHUTHBIX BOJIH. B3anMmHasi opueHTanus BEKTOPOB B

SJIEKTPOMATHUTHOM BONHE B Bakyyme: E | B 1. €

3.5.6

[Ikama >31EKTPOMArHUTHBIX BOJH. [IpHMeHEHHWe SJIEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

3.6

OIITUKA




3.6.1

[IpsimonuHEHOE paclpoOCTpaHEHHE CBETa B OJHOPOMHOW cpene. TodeuHbId
HCTOUYHUK. JIyu cBeTa

3.6.2

3aKkoHbI OTpakeHus cera. & = p B
a

S

3.6.3

[TocTpoenue n3o00pakeHu B INIOCKOM 3epKaje

3.6.4

3aKoHEBI IIpCIOMIICHHUA CBETA.

Tpenomnenne cera: NSIN @=N,sinf
AGCOMIOTHEIH TOKA3aTeNh PETOMICHHUS:

n, u

OTHOCHTENBHbI MOKa3aTe b IPENoMIeHUs: Nom = n_ D,
1 2

Xon naydei B mpusMe.
CooTHollleHHEe YacTOT W  COOTHOIICHHE JIIMH BOJIH TpPU  TEPexXoje

MOHOXPOMATHYCCKOTO CBETA YCPE3 I'paHULLy pa3aiciia ABYX OIITUYCCKUX CPCO:

Vi =V, nA, =N,A,

3.6.5

[TonHOE BHYTPEHHEE OTPAXKCHUE.
[MpenenbHBIi  Yrod MOJIHOTO BHYTPEHHETO ny,<n, n,
OTpaKCHHUSL:

: n,
sino,, =—=-2
n n,

OTH

3.6.6

CoOuparomue 1 paccenBaromue a1H3bl. ToHKas nuH3a. OKYCHOE pacCTOsIHUE U

1

OITUYECKas CHUJIa TOHKOM JTUH3BI: D= E

3.6.7

dopMysa TOHKOH JIMH3BI: d

1,11 i .

d f F~

VBenuueHune, JaBacMoe JIMH30M: f

F:£:—|_ W
H

|f
d

B ciydae paccenBaroiei JIMH3bL:




F=£=m<l
H d

3.6.8

Xon Jyya, HpOILEALIEr0 JIMH3Y IOJ IPOU3BOJBHBIM YIIOM K €€ IJIaBHOH
ontudeckoir ocu. IlocTpoeHne u300paKeHMH TOUYKM M OTpe3Ka NPsSMOA B
COOMpAIOIIMX U PACCEUBAIOILUX JIMH3aX U UX CUCTEMaX

3.6.9

(DOTOBIIHapaT KaK OITHYECKUI HpI/I60p. I'ma3 kak onruyeckast cucreMa

3.6.10

Wnrtepdepennuss cBera. KorepeHTHbIEe HCTOYHHKH. YCIOBUS HAOIIOACHUS
MakCHMyMOB M MHHHMYMOB B HMHTEP(EPEHIMOHHON KapTUHE OT JBYX
cuH(a3HbIX KOTEPEHTHBIX UCTOUHUKOB!

A
MakcuMymsl - A = ZmE ,m=0,+/-1,+/-2,+/-3, ...,

A
MHHEMYMSI - A = (Zm +1)E ,m=0,+/-1,+/-2,+/-3, ...

3.6.11

Hudpakus ceera. AudpaxnuonHas pemnietka. YCIOBHE HAONIOACHUS TIIABHBIX
MaKCHUMYMOB IpY HOPMaJIbHOM IaJeHUH MOHOXPOMAaTHYECKOTO CBETA C JTHHOM

BOJIHBI A Ha PENIETKY ¢ neproaoM d:

dsing, =mA m=0,+/-1,+-2,+-3, ..

3.6.12

[[chepcml CBCTa

KBAHTOBAS ®H13UKA

4.1

KOPITY CKYJIIPHO-BOJTHOBOM JYAJIN3M

4.1.1

T'unoresa M. ITnanka o kBanTtax. ®opmyna [Tnanka: E = hv

hc

®otonsL. DHeprus porona: E =hv = o pC.

Nmnynsc porona: P = T o

4.13

dotorddext. OnbiTel A.I. CroneroBa. 3akoHsl pororddexra

4.14

VYpaBuenue DiiHmreitHa 1u1g porodddekra:

Ecbm'ona = ABLIxozIa + Exun maxs

hc hc 2
= ABLIxoz[a = hV =7 E = M =eU

- 7 > Kp >\, s KMHMax 2 3an
Kp

rae E(bOTOHa = hV

JlaBnenue cBera. JlaBieHue cBeTa Ha MOJHOCTBIO OTPAXKAIOUIYI0 MIOBEPXHOCTh U
Ha MOJHOCTHIO MOITIOUIAIOIIYI0 TIOBEPXHOCTh

4.2

OU3NKA ATOMA




4.2.1

[lnanerapHas Mogenb aToMa

422

[Toctynarel bopa. M3nyuenue u momiomnienne (HOTOHOB MpHU TEpexoje aroma ¢
OJTHOTO YpPOBHSI 3HEPTUHU HA JPYIrOM:

_he

hv =|E, —E,|

mn
mn

423

JIuHeiyarbie CIEKTPHI.

CriekTp ypOBHEI SHEPrUu aroMa BOJIOPOJIa:

-13,6 oB
E.=—=—,n=1,2,3,...
n

4.3

OU3NKA ATOMHOI'O AJIPA

43.1

Hyxnonnas mopens simpa [eitzenbepra - WBanenko. 3apsig sapa. MaccoBoe
yucino sapa. M3oronsl

432

PagnoakTuBHOCTB.
A A-4 4

Anbda-pacman: 7 X =7, Y +,He,
bera-pacnan.

o B AX A Y + 0 =~
DieKTpoHHBIH P-Pacian ;. ; X —7, 48+ Ve,

. R_ AX A Y + 0 5
Tosutponnsii P-pactman : 7 X —,, L4E8F Ve,

I'amma-usnyuyenue

433

t
3aKoH paJn0aKTHBHOTO pacmana: (t) =N, 27T,

t
ITycTh m - Macca paJMOaKTUBHOTO BeriecTa. Torma m (t) =m,-2 7

434

HI[epHLIe peaknuunu. I[eHeHI/Ie H CUHTEC3 AJCP




AHHOTaUMs K padoyeil mporpaMMe 0CHOBHOM HIKOJIbI Y4eOHOT0 peaMeTa

«®u3uka» (10-11 kiracc) 6a30Bblil YPOBEHb:

Mecro B yueOHOM | OCHOBHOM ypOBEeHb 0Opa3oBanHms, yueOHbI uian 10-11 kimace, 2 yaca B
IUTaHe/HeienbHas HEJICIIO

Harpyska

bazoserit/mpodunbaer | [IporpaMMa  TOMHOCTEIO OTpaXkaeT 0a30BbI  ypOBEHb MMOJATOTOBKU
1/ yrimyOJIeHHBINH/KYPC. | ITKOJIBHUKOB

O6ocHoBaHME BEIOOpA
Kypca

JIOKyMEHTBI B OCHOBE
cocTaBlieHHs paboueit
IIPOrpaMMBbI

Pabouas mporpamma mpeamera «®Pu3uKa» IS OCHOBHOTO OOIIETrO
oOpa3oBaHus pa3paboTaHa HA OCHOBE HOPMAaTUBHBIX JJOKYMEHTOB:
-IIpuka3z Munnpocsenienust Poccun or 18.05.2023 Ne370 (pen. Ot
19.03.2024) «O6 yrBepxknaeHun (enepanbHOM 0Opa30BATEIHLHOM
MIPOrpPaMMbI OCHOBHOT'O OOIIIETO 00Opa30BaHUS

-O06 obOpa3zoBanuu B Poccuiickoit deneparun : denepabHbI 3aKOH OT
29 - nexabps 2012 r. Ne 273-D3.

-DenepanbHbld  TOCYJAPCTBEHHBIN  00pa3oBaTENbHBI  CTaHAApT
OCHOBHOT0 00111er0 00pa3oBanus: npukaz Munodprayku Poccun ot 17
nexabpst 2010 r. Ne 1897.

-IIpuka3 MunucrepctBa odpazoBanus u Hayku P® ot
29.12.2014r.Ne1644 « O BHECEHMU U3MEHEHUI B IPUKA3
MunucrepcTBa 00pa3zoBanus U Hayku Poccuiickoit dexepanuu ot
17.12.2010r10 Ne 1897 « O6 yTBepkaeHUU (eaepalbHOro
rocy/1apCTBEHHOI'0 00pa30BaTEIbHOIO CTAaH1apTa OCHOBHOT'O OOIIETO
00pa3zoBaHHS.

-IIpumepHast ocHOBHasi 0Opa3oBaTeIbHas MPOrpaMMa OCHOBHOTO
obmiero oopaszoBanus ( ogoopena denepanbHbIM y4eOHO-
METOAMYECKUM 00BbETMHEHHUEM T10 00IIIeEMYy 00pa30BaHUIO, MPOTOKOJI
3acenanus ot 8 anpesns 2015 r. Nel/15)

-IIpuka3s ot 8 utons 2015 r. Ne576 «O BHECeHMM U3MEHEHUH B
(benepanbHbIi IepeueHb Y4€OHUKOB, PEKOMEHIOBAHHBIX K
HCIIOJIb30BAHHUIO NP pean3alii UMEIOIUX roCyAapCTBEHHYIO
aKKpeIuTaIio 00pa3oBaTeNIbHBIX MPOTrPaMM HaYalIbHOTO U O0IIETo,
cpenHero o0miero oopa3oBaHus, YTBEPKAEHHOTO PUKA30M
MunucrepcTBa 06pa3zoBanus U Hayku Poccuiickoit denepanmu ot 31
Mmapta 2014 r. Ne253 -VueOnoro minana OUY «lllkona-uarepHar
«AOCOIIOT»

VYueOHUKM

Vueonuk ®usnka 10 kinacc Mskumes I'.,byxosues bb., Corckuit HH.
M: «IIpocemenuey, 2024.

VYyeOnuk ®uszuka 10 u 11 xnace benara B.B. u qpyrux.

M.« IpocBemenuey, 2024.

Hpyrue nocoOust
(ecu UCTIONB3YIOTCS)

«®u3uka» 10-11 xmacc I'enpenmreiin JIO, bymaroBa AA u np.,
Mocksa, «cbMMTHOM.JIabopaTtopus 3HaHu» ,2024

«3anaun no ¢usuke» 10-11kn. Kupuk JIA, I'engenmreiin JID u ap.,
MockBa,»UJIEKCA» 2024,

ONEeKTpOHHBIE

pecypcesl
HCIIONB3YIOTCSA )

(ecnu

e http://www.proschkolu.ru

e http://www. uchportal.ru

e http://interneturok.ru
https://content.edsoo.ru/lab/item
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