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COJEP)KAHUE OBYYEHMSA

10 KUIACC

Pa3nen 1. ®dusuka u MeToAbl HAYYHOI0 IIO3HAHUS
®u3uka — HayKa o npupoe. HaydHbsie MeToIbl MO3HAHUSA OKPYXKaKoILEero Mupa. Posb skciepuMenTa u
TEOPHUH B MPOIECCE TTO3ZHAHUS MPUPOJIBL. IKCIIEPUMEHT B (DPUBHKE.
MonenupoBanue GU3NICCKUX SBICHUN W TpolieccoB. Haydnple TumoTe3pl. OU3NYECKHE 3aKOHBI U
Teopuu. [ paHHIIBI MPUMEHUMOCTH (PU3UYECKHUX 3aKOHOB. [IpHHIIATT COOTBETCTBHSL.

Ponb 1 MecTo ¢u3uku B (GOPMHPOBAHUU COBPEMEHHOW HAyYHOW KapTUHBI MHPA, B MPAKTHYECKOM
NEeITeNbHOCTH JIIOICH.

Jlemoncmpayuu
AnHasnorosble U IU(PPOBHIE U3MEPUTETHHBIE PUOOPHI, KOMIIBIOTEPHBIC TATUUKH.

Pazngen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JgBmkeHue. OTHOCHUTEIHLHOCTh MEXaHWUYEeCKOoro ABrkeHus. Cucrema oOTCYETa.
Tpaexropus.

[Tepemernienue, ckOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) W YCKOPEHHE MaTepHATIbHON
TOYKH, UX MPOEKIMHA HA OCH CUCTEMBI KOOpAUHAT. CII0KEHUE EPEMEIICHUIN U CII0KEHHE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMkKeHUE. [ paduku 3aBUCUMOCTH KOOPAHMHAT,
CKOPOCTH, YCKOPEHHUS, IIYTH U TIEpEMEIICHUSI MaTePHATIbHON TOYKH OT BPEMEHH.

CBoboaHoe najeHue. Y CKOpeHre CBOOOTHOTO TaICHHS.

KpuBonuueiiHoe nBwxeHue. [[BkeHHWe MaTepUaIbHON TOYKHA IO OKPY)KHOCTH C TMOCTOSHHOM MO
MOJYJI0 CKOPOCTBIO. YTJIOBas CKOpPOCTh, JHHEWHas CKoOpocTh. llepwon w yactota oOpamieHwus.
LleHTpOCTpEMUTETBLHOE YCKOPEHHE.

TexHuyeckne yCcTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: CIIUIOMETP, IBHKEHUE CHAPSAO0B, LIETTHbIE 1
PEMEHHBIE TIEpeaaYN.

Jlemoncmpayuu

Moenb cucTemMbl OTCUETA, WILUTFOCTPALIUS KHHEMATUHYECKUX XapaKTePUCTUK JBHXKEHUS.

[IpeobpazoBaHue ABMKEHHUI C UCTIOIB30BAHMEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3pekeHHOM IIPOCTPAHCTBE.

HaGnronenue nBuxeHus Temna, OpOoIeHHOTO MO YII0M K TOPU30HTY M TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOHOTO ITaICHHUS.

Hanpasnenue ckopocT mpu IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol

N3ydeHune HepaBHOMEPHOTO ABMXKEHHUS C LIEJIbIO0 ONPEACIICHUS MTHOBEHHON CKOPOCTH.

HccnegoBanue COOTHOIIEHUS! MEXKY IYTAMHU, IPOUJIEHHBIMU TEJIOM 3a IIOCJIEJ0BATEIbHbIE PABHbIE
MIPOMEXKYTKHU BPEMEHHU IIPU PABHOYCKOPEHHOM JIBU’KEHHH C HaYaJIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3yuenue nBUKEHUS APUKaA B BA3KOM KUJIKOCTH.

W3yueHue nBMKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Tpuniun otHocutenbHocTH ["anunes. [lepssiil 3akoH HetoToHa. MIHEpIManbHble CUCTEMBI OTCUETA.

Macca tena. Cuia. [lpuHnun cynepniozunnu cui. Bropoit 3akon HeroToHa 17151 MaTepuaibHON TOUKH.
Tperuii 3axkoH Hpl0TOHA 1I1 MaTepuaIbHBIX TOYEK.

3akoH BceMHUpHOTro TsaroteHus. Cuia tskectu. [lepBas kocMuueckast CKOPOCTb.

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

Tpenue. Bunsl Tpenus (mokos, ckoybxeHus, kauenus). Cuna tpenus. Cyxoe tperue. Cuna TpeHus
CKOJIBXKEHUsI U cuia TpeHus nokos. Koadduuument tpenus. Cuiia conpoTUBIECHUS MPU JABUKEHUU Tella B
KUAKOCTHU WM rase.

[ToctynaTensHOE U BpallaTesIbHOE ABWKEHHUE a0COTIOTHO TBEPAOTO Tea.

MOMEHT CuIIbl OTHOCUTEIBHO OCH BpallieHus. [lnedo cunbl. YcnoBus paBHOBeECHs TBEPAOTO TeNa.

Texauueckue yCTpOfICTBa U HPAKTUYCCKOC NMPHUMCEHCHUC: MOAUIUIIHUKH, ABWKCHUC MCKYCCTBCHHBIX
CITYTHHUKOB.



Jlemoncmpayuu

SIBiieHME UHEPLMU.

CpaBHeHHE Macc B3aUMOJIEHCTBYIOLIUX TEII.

Bropoi1 3akoH HeroTona.

N3mepenue cuil.

CrnosxeHue cui.

3aBHCHMOCTB CHJIBI YIIPYTOCTH OT Je(hOpPMAITUH.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOIBEME U T1aJICHHH.

CpaBHEeHHE CUJT TPEHUS TOKOSl, KAUEHUS U CKOJIb)KEHUS.

VYcnoBust paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3yuenue nBuxenust Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIIKX B MPYKUHE U PE3NHOBOM 00paslie, OT UX
nedopMmaruu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPJOTO TeJa, HMEIOLIErO OCh BPALIECHUS.

Tema 3. 3axonwl coxpanenus é Mexanuke

Nmnynsc MaTepuanbHON TOUKHU (Tea), CHCTEMbl MaTepUATIbHBIX TOUeK. MIMIynbc cuiibl 1 U3MeHEeHue
UMITyJIbCa Tejla. 3aKOH COXpaHEHUsl UMIyibca. PeakTuBHOE ABMKEHUE.

Pa6ora cunbl. MOIHOCTH CUJIBL.

Kunernueckas sHeprus MatepuaabHOU TOUkd. Teopema 00 U3MEHEHUN KHHETHUECKOM SHEPIHH.

[lotenumaneHass osHeprus. [loTeHumanbHas SHEprust ynopyro Ae(GopMHUpPOBAHHOW  MHPYKHUHBI.
[ToTenumanpHas Heprus Tena BOJIN3U HOBEPXHOCTH 3EMIIH.

[ToTeHnManpHble U HENMOTEHIUANbHbIE CUJIbl. CBSA3b pabOTHI HEMOTEHUUATBHBIX CHJ C U3MEHEHHEM
MEXaHHYECKOW SHEPTUU CUCTEMBI TE€J. 3aKOH COXPAHEHUSI MEXaHHUYECKOW YHEPTUH.

Ynupyrue u Heynpyrvue CTOJIKHOBEHUSI.

TexHuueckre ycTpoilCTBa M IMPAKTUYECKOE MPUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBIA MHCTOJIET,
JBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

[Tepexon moTeHIMAIBHON YHEPTUN B KHHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne abCoNMOTHO HEYIIPYTOro yapa ¢ HOMOUIbIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ M3MEHEHHMEM MEXaHWYECKOM SHEpruu Tejaa Ha Mpumepe
pacTsKEHUs PE3UHOBOIO JKIyTa.

Pa3nen 3. MogekyasipHasi pu3uKa ¥ TEPMOIHHAMHUKA

Tema 1. Ocnoebl MonNeKynapHO-KUHEMUYECKOI meopuu

OCHOBHbBIC TOJIOKEHHSI MOJICKYJISPHO-KMHETHYECKOM TEOPUM W HX ONBITHOE OOOCHOBaHUE.
BbpoynoBckoe npmxkenue. Juddysus. Xapakrep ABMKEHHS] U B3aUMOJICHCTBHUS YacTHI] BellecTBa. Moenu
CTPOEHUS Ta30B, KUJIKOCTEH U TBEPABIX TN U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3TUX MOJEJCH.
Macca u pazmepsl mosekyn. KomnuectBo Bemectsa. [locrosanas ABoraupo.

Termmosoe paBHoBecue. Temieparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mogens uneanbHOro raza. OCHOBHOE ypaBHEHUE MOJEKYJISIPHO-KMHETHYECKON TEOPHH HI€aJIbHOTO
ra3za. AOCOJIIOTHAs TeMIiepaTypa Kak Mepa CpeHe KMHETHMUECKON PHEpPruH TeIJIOBOTO JIBM)KEHUS YACTHII
raza. lllkana temnepatryp KenbBuHa. ['a3oBble 3akoHBl. YpaBHeHue MeHnaeneeBa—Kianelipona. 3akoH
HaneroHa. M3omporiecchl B HIEANbHOM Ta3e C TOCTOSHHBIM KOJMYeCTBOM BemlecTBa. ['paduueckoe
MIpeJICTaBJICHHUE U30IIPOLIECCOB: H30TEPMa, U30X0pa, u300apa.

Texuudeckue ycTpoiicTBa U MPaKTUUECKOE MPUMEHEHHE: TEPMOMETP, OGapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BellecTBa, (oTorpadmu MOJEKYT OPraHHMYECKUX
COCIMHEHUN.

OmnpiThl 10 UG Y3UU KUTKOCTEH U ra30B.

Monens OpOYHOBCKOTO JIBUKEHHUSI.



Mopens onbiTa lTepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOIEHCTBUS.

Monens, WUTIOCTpUpYIOLIas IPUPOLy AaBJICHUS ra3a Ha CTEHKH COCyAa.

OnbIThI, WITIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UAECAIBLHOTO ra3a, U30IIPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomul

Omnpenenenne Maccel BO3/yXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpPEHMM 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3/1yXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEXY TapaMeTpaMU COCTOSIHUS pa3peKEHHOT0 Ira3a.

Tema 2. Ocnoebl mepmoouHamuKu

Tepmoaunamuueckasi cucremMa. BHYTpeHHsIsI SHEprusi TEPMOJIUHAMHYECKON CHCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonnyectBo TemoTsl U pabota. BHyTpeHHss 3HEpPIHsl 0IHOATOMHOIO HWJEaJIbHOTO rasza. Buabl
TEIUIONEpelau: TEIUIONPOBOAHOCTb, KOHBEKLMS, W3JIydeHUE. YJelbHas TEIJIOEMKOCTh BEIECTBA.
KonunuecTBo TennoThl npu Temionepeaaye.

[Tonsarue 06 agunabatHoM mporiecce. [lepBriif 3akoH TepmoaunHamMuku. [IpuMeHeHne nmepBoro 3akoHa
TEPMOJIMHAMUKH K u3onpoueccam. ['paduueckas unrepnperanus padboTsl rasa.

Bropoii 3akon TepmoauHamuki. HeoOpatumMocTh po1ieccoB B MIPUPOIE.

TenoBbie MamuHbl. [IpuHIUIBL AeHCTBUS TEIIOBBIX MamuH. [IpeobpazoBaHus SHEPTUN B TEILIIOBBIX
MamunHax. Koadduuuent noneznoro nedctBus TermioBodl mamuHbl. [{ukn KapHo u ero koadgduiueHt
MOJIE3HOTO AEUCTBUSL. DKOJOTUYECKHE MPOOIEMBbI TETNIOIHEPIE€TUKH.

Texnuueckre yCTpOHCTBA W MPAKTHUECKOE NPUMEHEHHUE: JABUIareidb BHYTPEHHEro CropaHus,
OBITOBOW XOJIOUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEW >HEPTUM Telsla NMPU COBEPUICHUH pabOThI: BBIJIET MPOOKU M3 OYTHUIKH IOJ
JEHUCTBUEM CKAaTOTO BO3/yXa, HarpeBaHue 3Gupa B JaTYHHOU TpyOKe MyTéM TpeHuUsl (BUICOIEMOHCTPAIIHS).

W3meneHne BHyTpeHHEH sHepruu (TeMIepaTypbl) Teja pu Terionepeaaye.

OmnbIT o aarabaTHOMY PACIIMPEHUIO BO3TyXa (OTBIT C BO3AYITHBIM OTHHBOM).

Monenu napoBo#t TypOUHBI, ABUTATENS] BHYTPEHHETO CrOpPaHUsl, PpEaKTUBHOTO JBUTaTeIs.

Yuenuueckuii saxcnepumenm, nabopamopmsie pabomol

N3Mepenne yaeabHOM TeI0EMKOCTH.

Tema 3. Acpezamnvle cocmoanusa eeujecmea. Dazoevile nepexoovt

[TapooOpa3zoBanne u KoHAeHcaus. Mcmapenne u kumeHue. AOCOTIOTHASE W OTHOCHUTEIbHAs
BIIQXKHOCTH BO3ayxa. HachlleHHslit nap. Y aenbHas TersoTa napooopa3zoBaHusi. 3aBUCUMOCTh TeMIepaTypbl
KHUIIEHUS OT JIaBJICHUA.

Teépnoe Teno. Kpucrammueckne u amopdHbie Tena. AHU3O0TPONHUS CBOMCTB KpHUCTAILIOB. JKumkue
kpuctamisl. CoBpeMeHHble MaTepuaibl. [lmaBneHue u Kpuctaimu3auus. YenbHas TEIUIOTa IUIABJICHUS.
CybOmuManusi.

VYpaBHeHHe TEIIOBOro OanaHca.

TexHnueckre yCTpOWCTBa M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U ICUXPOMETP, KaJOPUMETP,
TEXHOJIOTMU TOJy4YEHHUsI COBPEMEHHBIX MaTePUAIIOB, B TOM UMCJIE HAHOMATEPUAJIOB, © HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACBILLIEHHBIX ITAPOB.

Kunenue npu noHWKEHHOM JIaBJICHUU.

CriocoObl U3MepeHus BIKHOCTH.

Habmronenue HarpeBaHus U MIIaBJICHUS KPUCTAJUTMYECKOTO BEIIECTBA.

JleMoHCTpalys KpUCTaIoB.

Yuenuueckuii s3xcnepumenm, 1abopamopmsie pabomol

W3mepeHne 0THOCUTENBHOM BIaKHOCTHU BO3/1yXa.

Pazgen 4. DiaekTpoanHaMuka
Tema 1. dnekmpocmamuxa
OnexkTpu3anus Tel. DIeKTpudeckuid 3apsn. JlBa BHaa 3MEKTpHUYECKUX 3apsaaoB. [IpoBoaHMKH,
JMAJIEKTPUKH U MOJTYITPOBOJIHUKU. 3aKOH COXPAaHEHHS JEKTPHUUECKOTO 3apsiaa.



B3aumoneiictBue 3apsaoB. 3akoH Kynona. ToueuHbld aneKTpuyecKuid 3apsij. DIEKTPUUYECKOE TOJIE.
Hanpsbxk€HHOCTD  dnekTpuyeckoro mnois. [IpuHnun cynepno3suuuy  3JIEKTpUYECKHX Iojed. JIunum
HaIpPsHKEHHOCTH DJIEKTPUUYECKOTO MOJIS.

PabGora cun anmekrpocratudeckoro moiis. [lorenmuman. Pa3Hocte moreHimanoB. IIpoBomHuku u
JURJIEKTPUKH B JIEKTPOCTATHUECKOM MoJIe. JuanekTpruieckas IpOHUIIaEMOCTb.

OnextpoéMkocTh. KoHneHcaTtop. DneKTpoEMKOCTh IIOCKOTO KOHIEHCATOPA. DHEPrusl 3apsyKEHHOIO
KOHJIEHCcaTopa.

Texnuueckue  yCTpOWCTBA W MPAKTUYECKOE  IMPUMEHEHHE:  DIIEKTPOCKOI,  JJIEKTPOMETD,
ANIEKTPOCTATUYUECKAs 3alllUTa, 3a3€MJICHHE SJIEKTPONpPUOOPOB, KOHACHCATOp, KOMUPOBAIBHBINA armapar,
CTPYMHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHIMI JAEHCTBHUS JIIEKTPOMETPA.

B3anmopeiicTBre Ha’EKTPU30BAHHBIX TEJ.

DIEeKTPUUYECKOE T0JIE 3aPSHKEHHBIX TEl.

[TpoBOAHMKH B AIEKTPOCTATUUECKOM TIOJIE.

DneKTpocTaTUYeCKas 3alluTa.

JIMDIIEKTPUKH B JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTD AMEKTPOEMKOCTH TIJIOCKOTO KOHAEHCATOpa OT TUIONMIAAU TIIIACTHH, PACCTOSHHUS MEXKITY
HUMH U TUIJICKTPUIECKOMN MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHASHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue 3eKTpoEMKOCTH KOHIAEHCATOPA.

Tema 2. Ilocmoannvwtii 31exkmpuueckuit mok. Toxu 6 paznuunsix cpeoax

DJIEKTPUYECKHI TOK. Y CJIOBHUS CYIIECTBOBAHMS JJIEKTPHUUECKOro Toka. Mcrounuku Toka. Cuia Toka.
[TocTostHHBII TOK.

Hanpsioxenue. 3akon Oma jy1s ygacTka Ienu.

DJIEKTPUYECKOE  COMPOTUBIICHUE. Y IEIbHOE COMPOTHBICHHE BemiecTBa. llocnemoBarensHoe,
MapajuieJIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOHUKOB.

PaboTa snekrpuueckoro Toka. 3akoH Jxoyms—JIenma. MOIIHOCTD 3JEKTPUIECKOTO TOKA.

DJIEKTPOABMIKYIIAs CUJIa U BHYTPEHHEE CONMPOTHBJIEHUE MCTOYHMKA TOKA. 3aKoH Oma Il MOJTHOM
(3aMKHYTOI) AyekTpuueckoit nenu. KopoTkoe 3aMbIkaHHeE.

DNeKTpOHHAas MPOBOJUMOCTh TBEPABIX METAJIOB. 3aBHCHUMOCTb CONPOTHBIIEHHUS METAIIOB OT
Temneparypbl. CBEpXIIPOBOJAUMOCTb.

DJIEKTPUYECKUI TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoanuku. CoOGCTBEHHass U MPUMECHAas MPOBOJAUMOCTH MOIYNPOBOAHUKOB. CBoMcTBa P—N-
nepexojia. [lomynpoBogHUKOBBIE TPHUOOPHI.

DNEeKTpUYECKU TOK B PAcCTBOPAX M pacIulaBaxX 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs TUCCOLUALMUS.
DIEeKTPOIH3.

DneKTpuYecKuidl TOK B razax. CaMOCTOSITENIbHBIN U HECAMOCTOATENbHBIN pa3psia. Moinnus. [1nazma.

TexHuueckre yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHE: aMIIepMETp, BOJIBTMETP, pEOCTar,
HUCTOYHUKUA TOKa, ODJIEKTPOHArpeBaTeibHble MNPUOOPHI, SJIEKTPOOCBETUTEIbHBIE MHPHUOOPHI, TEPMOMETP
COMPOTHUBIICHUS, BaKyyMHBI JHOJ, TEPMHUCTOPbl U (HOTOPE3UCTOPHI, MOJIYIMPOBOJHUKOBBIN AHO],
rajibBaHUKa.

Jlemoncmpayuu

N3mepeHune cuibl TOKa U HANPSHKEHUSL.

3aBUCUMOCTb CONPOTUBIICHUS] LMJIMHAPUYECKUX MPOBOJAHMKOB OT JUIMHBI, IJIOIIATN MOMNEPEYHOTO
CEYEHMS U MaTepHaa.

CMelaHHOe COeIMHEHHE TPOBOTHUKOB.

[IpsiMmoe n3mepenue 31eKTpoABMXKYIIEH cuibl. KopoTKoe 3aMbIkaHME TalIbBAHUYECKOTO 3JIEMEHTA U
OIIEHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCUMOCTb COMPOTUBIIEHUSI METAIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTD 3JEKTPOJIUTOB.

HckpoBoii pa3psia 1 MpoOBOAMMOCTb BO3/1yXa.

OaHOCTOPOHHSISI TPOBOIUMOCTD JUO/1A.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

W3yueHne cMEemaHHOTrO COSAMHEHHS PE3UCTOPOB.

W3mepenne 371eKTpoIBHKYILEH CHUIIbl HICTOYHHKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUSI.

Habmonenue anextponusa.

Me:knpeaMeTHbIE CBSI3H

Nzydenne xypca ¢usuku 6a30Boro ypoBHs B 10 Kacce oCymIecTBISETCS ¢ YIETOM COACPKATEIbHBIX
MEXIIPEIMETHBIX CBS3EH C KypcaMi MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpaduil ¥ TEXHOJIOTHH.

Meoicnpeomemnvle noHsAmus, CBS3aHHbIE C W3YYEHHEM METOJOB HAy4YHOI'O IO3HAHMS: SIBJICHHE,
Hay4yHbI (akr, runore3a, ¢Qusnyeckas BeNWYMHA, 3aKOH, TEOpHUs, HAOIIONEHHe, HKCIIEPHUMEHT,
MOJEJIMPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: peuieHHe CUCTEMbl YpaBHEHW, JHHEWHas (yHKOus, mapaboia, rumepboiia, HX
rpaduKud U CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIMH: CHHYC, KOCHHYC, TaHT€HC, KOTaHT'€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIMU Ha OCH KOOPIMHAT, CJIOKEHHE BEKTOPOB.

buonocusn: MexaHuueckoe ABHKEHHE B KUBOW mpupone, auddysus, ocMoc, TEMI00OMEH MKUBBIX
OpraHu3MoB (BUBI TEIUIONIEPEAadH, TETIOBOE PAaBHOBECHE), HIIEKTPUUYECKHE SIBJICHHUS B )KMBOH MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BEIECTBA, MOJIIPHAs
Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEH M Ta30B, DIEKTPUYECKHE CBOWCTBA METaJUIOB,
AIIEKTPOIUTHYECKAS JUCCOIMAINS, TAIbBAHUKA.

T'eoepagus: BnaXHOCTH BO3AyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeusn: npeoOpa3oBaHUE JBIKEHHN C WCIOJIH30BAHUEM MEXaHH3MOB, YUET TPEHHS B TEXHUKE,
MOJIIIIAITHUKY, WCIOJh30BAHNE 3aKOHA COXPAHEHHUS HMMITyJbca B TEXHHKE (pakera, BOJOMET W IpYrue),
JIBUTATENIb BHYTPEHHETO CrOpaHMs, mapoBas TypOWHa, OBITOBON XOJIOIWIBHUK, KOHIUIIMOHEP, TEXHOJIOTHU
MOJIydCHUsI COBPEMEHHBIX MAaTepHajoB, B TOM YHCIE€ HAHOMATEpHAlIOB, W HAHOTEXHOJIOTHH,
AIIEKTPOCTATHYECKAss  3alluTa, 3a3eMJICHHE  DJICKTPONPHUOOPOB, KCEPOKC, CTPYWHBIA  TpPHHTEP,
AIIEKTPpOHArpeBaTeIbHbBIE MPHOOPHI, STCKTPOOCBETHTENBHBIE TPUOOPHI, TATbBAHUKA.

11 KJIACC

Pa3nen 4. djaekTpoauHAMHKA

Tema 3. Mazcnummnoe nose. IneKmpomMacHUMHAA UHOYKUUSA

[TocrositHHbIE MarHuThl. B3anmMoJeicTBHE NOCTOSHHBIX MAarHuToB. MarHutHoe mose. Bekrop
MarHuTHOM WHIYKOUH. [IpUHIMI Cyneprno3uuuy MarHUTHBIX IMoJield. JIMHUM MarHUTHOW WHIYKIUH.
KapTtuna nunuit MarHuTHOW MHAYKIMHU TOJISL TOCTOSIHHBIX MAarHUTOB.

MaruuTtHoe moJie MpoBOJHUKA ¢ TOKOM. KapTuHa JAMHMI MHAYKIMM MarHUTHOTO MOJS UIMHHOTO
NpsIMOTO TPOBOJHMKA W 3aMKHYTOTO KOJBIEBOTO MPOBOAHMKA, KATYIIKHM ¢ TOkKoM. OmbIT Opcrena.
B3aumoneiicTBue NpoBOTHUKOB C TOKOM.

Cuna Ammepa, e€ MOyNb U HalpaBJICHUE.

Cuna JlopeHua, e€ MonIyidb W HampaBlieHue. J[BikeHue 3apspKeHHOM YacTUIBl B OJHOPOTHOM
MarHuTHOM noje. Pabota cuisl Jlopenna.

SIBneHue AMeKTpOMarHUTHOW MHAYKIHH. [I0TOK BEKTOpa MarHUTHON MHIYKIUH. DJIEKTPOABIKYIIAS
cuiia UHAYKLIMH. 3aKOH 3J1€KTPOMarHuTHOM HAyKuu dapanest.

BuxpeBoe anekrpuueckoe moisie. DIEKTPOABMKYIAS CHja MHIYKIMHU B MPOBOJHUKE, JBIKYIIEMCS
MOCTYNATEeNbHO B OJJTHOPOTHOM MarHUTHOM TIOJI€.

IIpasuiio Jlenua.

NHnyKkTUBHOCTD. SIBIE€HNE CAMOMHAYKIIMH. DJIEKTPOABIKYILAS CUJIa CAMOMHIYKIUU.

DHeprusi MarHUuTHOTO MOJIsI KATYIIKU C TOKOM.

DIEeKTPOMAarHuTHOE TOJIE.

TexHnueckre ycTpoicTBa M MPAKTHUECKOE MPUMEHEHUE: MOCTOSHHBIE MArHUThI, 3JIEKTPOMArHUTHI,
AJIEKTPOJIBUTATEIb, YCKOPUTEIHN 3JIEMEHTAPHBIX YACTUL, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE SJIEKTPOHHOTO ITy4YKa MAarHUTHBIM TIOJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3aumojeiicTBre 1ByX TPOBOJIHUKOB C TOKOM.



Cuna Amrepa.

[erictBue cunel JIopeHa Ha HOHBI AIEKTPOJIUTA.

SIBiEeHHE ANEKTPOMArHUTHOW WHIYKIIUH.

IIpaBuiio Jlenua.

3aBUCUMOCTD AJICKTPOIBIKYIIEH CHITBI MHAYKIIUU OT CKOPOCTH U3MEHEHUS MAarHUTHOTO MOTOKA.
SIBiIeHME CAMOMHIYKIINU.

Yuenuueckuui sxcnepumenm, rabopamopHvie pabomol

W3ydyeHre MarHUTHOTO TIOJISI KATYIIIKU C TOKOM.

HccnenoBanue NeiicTBUS MMOCTOSTHHOTO MarHUTa HAa PaMKY C TOKOM.

HccnenoBanue sIBICHUS YJIEKTPOMArHUTHOM WHIYKIIHH.

Pa3nen 5. Kosiedanust u BoJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumusle Koneoanus

KonebarenbHas cucrema. CBoOOAHBIE MeXaHMUECKHE KoJjiebaHus. [apMoOHMYEecKHe KoJieOaHusl.
[lepuon, wacrora, ammuutyna u ¢asza konedanuid. [IpyXKuHHBIN MasTHUK. MaTeMaTHYECKUN MasTHHK.
VYpaBHeHUe rapMOHHUECKHX KoJiebaHul. [IpeBpaiienre sHeprun Mpy rapMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit KOHTYp. CBOOO/IHBIE 3JIEKTPOMArHUTHBIE KOJE€OaHUs B UACAIBHOM KO0JIeOaTeIbHOM
KOHType. AHAJIOTUSI MEXKIY MEXaHWUYECKUMH W 3JIEKTPOMArHUTHbIMU KoJsiebaHusimu. dopmyna Tomcona.
3aKOH COXpaHEeHMsI SHEPTUHU B UACATLHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxaroImUX KojeOaHUAX. BbIHYXIeHHbIE MeXxaHU4YecKue KojebaHnus. PezoHaHc.
BriHyXI€HHBIC AIIEKTPOMArHUTHBIE KOJICOaHMSI.

[Iepemennblii  TOK. CHHYCOMAANBHBIA IEPEMEHHBIM TOK. MOIIHOCTE IEPEMEHHOTO  TOKa.
AMIUTUTYIHOE U JCHCTBYIOIIEE 3HAYCHNE CHIIBI TOKA M HATIPSHKEHHSI.

Tpancdopmarop. [IponsBoAcTBO, epeaada u MOTPEOICHNE SIEKTPUUECKON SJHEPTUU. IKOJIOTUUECKHE
PUCKH TIpU TPOU3BOJICTBE dJIEKTPOIHEpPruu. KymbTypa HMCMOIB30BaHUS AJIEKTPOIHEPTHH B TOBCEIHEBHOM
AKHU3HHU.

TexHuyeckre YCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: DJIIEKTPUUYECKHI 3BOHOK, TE€HEpaTop
MIEPEMEHHOT0 TOKa, JIMHUH 3JIEKTpoInepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB Kosie0aTeIbHOM CUCTEMBI (TPY>KMHHBIN HJIM MAaTEMAaTHICCKUN MasTHHK).

HalGnrogenue 3aryxarommx KojJeOaHui.

HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmonenue pesonanca.

CBOOOIHBIE ANIEKTPOMArHUTHBIE KOJICOaHUSI.

OcmorpaMmbl (3aBUCUMOCTH CHJIBI TOKa M HalpsDKEHUS OT BPEMEHH) AJIS 3JIEKTPOMArHUTHBIX
KOJIeOaHMIA.

Pesonanc mpu mocnenoBaTenbHOM — COCIMHEHUM  PE3UCTOPA, KATyIIKW HHAYKTUBHOCTH U
KOHJEHCcaTopa.

Monenb TUHUM 3JEKTPOIIepe1aun.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

HccnenoBanue 3aBUCHUMOCTH MEepHOJa MajblX KoJieOaHHM rpy3a Ha HUTH OT JJUHBI HUTU M MacCChl
rpysa.

HccnenoBanue mNepeMEeHHOTO TOKa B IENU W3 TMOCIEA0BATENBHO COCAMHEHHBIX KOHJEHCATOpa,
KaTYIIKUA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbLE GOJIHbL

Mexanuueckue BOJHBI, yciaoBus pacnpoctpaHeHud. [lepuoa. CKopocTh pacnpoCTpaHeHHUs W JUIMHA
BoJHEL. [lonmepeunsie U poaosbHBIE BOJMHBL. MHTephepeHnus u qudpakius MeXxaHH4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBL. Y CJIOBUSI M3JTYyYEHUS HJIEKTPOMArHUTHBIX BOJH. B3auMHas opueHTanus
BekTopoB E, B, V B nsnektpomarHutHO#l BonHe. (CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpaKEHHE,
MperoMIIeHUe, MoJspu3anus, Tudpakis, uHrepdeperius. CKOpoCTh AEKTPOMArHUTHBIX BOJH.

[Ikana >MeKTpOMarHUTHBIX BOJH. [I[puMeHeHne 3JIeKTPOMAarHUTHBIX BOJH B TEXHHUKE U OBITY.

[IpuHUUIIBI paIMOCBS3U U TeleBUACHUS. Paaronokausi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.



TexHnuueckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3BbIKAIbHBIE  HHCTPYMEHTHI,
yJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE W MEIUIMHE, pajap, paguonpuéMHHK, TEJIEBU30p, aHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U pacpOCTPaHEHHE MOTIEPEYHBIX U MTPOIOJIBHBIX BOJH.

Konebuomieecs: Teo Kak HCTOYHHUK 3BYKA.

Habmoienue oTpakeHus ¥ MIPEIOMIICHUST MEXaHUIECKIX BOJIH.

HaGmoienue nHTEpPEpeHITNN U JUPPAKIIHA MEXaHUICCKUX BOJTH.

3BYKOBOMW PE30HAHC.

Habmoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTBI TOHA C AMILTUTYAOW U 9aCTOTON KOJICOaHUIA.

UccnenoBanue CBOWCTB dSJEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE, MPEIOMIICHHE, MOJSpPHU3aLns,
T(paKus, HHTepPEPEHITUS.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonmHEtHOE pacnpoCTpaHEHUE CBETa B OJJHOPOIHOM cpeze. JIyu cBera.
ToueuHbI ICTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHune n300paxxeHnii B TNIOCKOM 3epKalie.

[Ipenomiienne cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOJIIOTHBIN MOKa3aTesb npejaomiienus. [lomHoe
BHYTpEeHHee oTpaxkeHue. [IpenenbHbIil yrol MoJTHOT0 BHYTPEHHETO OTPasKCHHUS.

Hucnepcus cseta. CroxHblil coctaB Oenoro cBera. L[per.

Cobuparoniye U pacceuBaroniye JUH3bL. ToHKas JuH3a. POKYCHOE PacCTOSHUE W ONTHYECKasl CUiia
ToHKOM nuH3bl. [locTpoeHune n300pakeHuil B cOOMpArONINX U pacceuBaroluX JuH3aX. Popmyrna TOHKOMN
JIMH3EL. YBeandeHe, JaBaeMoe JIMH301.

[Ipenens NPUMEHUMOCTH T€OMETPUYECKON ONTHKHU.

BonnoBas onrtuka. Uutepdepennus cBera. KorepeHTHbIE HCTOYHHMKH. YCJIOBHS HaOIIOICHUS
MaKCUMyMOB W MHHHMYMOB B WHTEP()EPEHIIMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakuus ceera. Judpakinuonnas pemérka. YciaoBue HaOMIOACHHUS TJIaBHBIX MaKCHMYMOB IIpH
MaJeHU MOHOXPOMATHYECKOro cBeTa Ha TU(GPAKIIMOHHYIO PEHIETKY.

[Tongpuzanus certa.

Texuuueckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: OUKH, Jyna, oToanmapaT, MpOeKIIMOHHBIH
anmnapat, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, AU(pakinoHHas peméTka, MoJIIpOu/I.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnipocTpaHeHre, OTpaskeHUe U mpeomiieHue ceeta. OnTudeckue npuOopsl.

[TonHoe BHyTpeHHEE oTpakeHue. Moienb CBETOBOAA.

HccnenoBanue cBONCTB M300paKeHUH B JIMH3aX.

Mopenu MUKpOCKONa, TEIECKOIIA.

Hab6nronenue narepdepeniium crera.

Hab6mronenue qudpakuuu cBeTa.

Habmronenue nucnepcuu cBera.

[TonyyeHue criekTpa ¢ IOMOIIBIO PU3MBI.

[Tomyuenue criekTpa ¢ TOMOIIBIO TU(DPAKITUNOHHON PEIIETKH.

Habmronenue nonsipuszaiuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

N3mepenune nokazaresns NpeoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300payKeHUH B JIMH3AX.

Habmronenue nucnepcun cBera.

Pazgen 6. OcHOBBI cHelIUATBLHOM TEOPUH OTHOCUTEJIbHOCTH
I'paHuubl  IPUMEHUMOCTH  KJIACCUYECKOM  MexaHuMkW. IlocTymarsl  crenManbHOM — TEOpUU
OTHOCHUTEIILHOCTU: WHBAPUAHTHOCTbL MOJYJISI CKOPOCTH CBETa B BAaKyyMe, IPUHIUII OTHOCUTEIBHOCTH
OHHIITENHA.
OTHOCHUTENBHOCTH OTHOBPEMEHHOCTH. 3aMEIJIEHNE BPEMEHU U COKPAILEHNE JINHBI.
OHeprus U UMIYNbC PENATUBUCTCKON YaCTULIBI.
CBs13b Macchl C SHEPTUEN U UMITYJIBCOM PENITUBUCTCKON YaCTULBl. DHEPrus MOKOSI.



Pa3nen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmul K6anmMoGoIi ONMUKU
®otonbl. opmyna [1nanka cBsi3u sHEPTUN (HOTOHA C €r0 YACTOTOU. DHEPTUS K UMIYIILC (POTOHA.
OtkpeiTe u wuccnenoanue (orordpdexra. Ombitel A. I'. CroneroBa. 3akonsl (oTodddekra.
VYpaBuenue DiinmreitHa 115 potorddexra. «KpacHas rpanuna» porosddexra.
Hasnenue ceera. OnbiTol [1. H. JIebenena.
XHWMHMYECKOE IEHCTBUE CBETA.
TexHuueckue ycTpoHCTBa M MPAKTUUYECKOE MPUMEHEHHUE: (POTOAIEMEHT, (POTONATUMK, COJIHEUHAS
Oarapesi, CBETOIHOI.
Jlemoncmpayuu
D013 PeKT Ha yCTAaHOBKE C IUHKOBOU MIIIACTUHOM.
HccnenoBanue 3ak0HOB BHELITHETO POTOIPPEKTa.
Ceerommo.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. Ombitel Peszepdopna mo paccesnuro o -yactuil. Ilmanerapnas monens
atoma. [loctynarel Bopa. M3nyuenue u mornomieHre (OTOHOB IMpPH NEPEXOJe aromMa ¢ OJHOTO YPOBHS
SHEPruM Ha Ipyroil. Buasl criektpoB. CHEKTp ypOBHEHN S3HEPTUU aTOMa BOJIOPOJIA.
BosHoBsbIe cBoMicTBa yacTull. Bonnsl e bpoits. KopnyckyisipHO-BOJTHOBOM Ayau3M.
CrioHTaHHOE M BBIHYXJCHHOE U3TTyYCHHUE.
Texnuueckue ycTpoHCTBa M NMPaKTUYECKOE NMPUMEHEHUE: CHEeKTpajbHbIM aHaIMu3 (CHEKTPOCKOIN),
J1a3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mogens oneiTa Pesepdopna.
Omnpenenenre ATUHBI BOJIHBI JIazepa.
Ha6nronenune nuHelyaThIX CIIEKTPOB U3JTYUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol
Ha6nronenune nuHe9aToro cnekrpa.
Tema 3. Amomnoe a0po
DKCIIEpUMEHTHI, JT0OKA3bIBAIOIINE CI0XKHOCTh CTpOoeHHUs sifpa. OTKpeITHE PagOaKTUBHOCTH. OMBITHI
Pezepdopna mo ompeneneHuio coctaBa paguoakTUBHOTO wu3iydeHus. CBoicTBa anbga-, Oera-, ramma-
u3NydeHus. BiusHue paauoakTHBHOCTH Ha )KUBbIE OPraHU3MBIL.
OTtkpeITHE TIpoTOHA M HelTpoHa. HykimonHas monens siapa [elizenOepra—MBanenko. 3apsja smpa.
MaccoBoe uncio sapa. M3otomnsl.
Anbda-pacnag. ONEKTPOHHBIA M TMO3UTPOHHBIM  Oera-pacnan. ['amma-m3nydeHue. 3akoH
PaZOaKTUBHOTO pacmaja.
DHeprus CBS3M HYKJIOHOB B sizipe. SnepHblie cuibl. Jledekt maccsl sapa.
Snepusie peakuuu. [lenenve u cUHTE3 siep.
SAnepusiii peaktop. Tepmosnepubiii cuHTe3. I[IpoGieMbl U MEPCHEKTHBBI SIEPHOU SHEPrETHUKU.
DKOJIOTUYECKHUE aCHEKTHhI SIIEPHOM SHEPTETUKU.
DOneMeHTapHble YacTulibl. OTKPBITHE TO3UTPOHA.
Metoabl HaOMIOJEHUS U PETUCTPALIMU SJIEMEHTAPHBIX YaCTHII.
@dyHamMeHTaIbHbIE B3aUMOAEHCTBUS. ENMHCTBO U3HuecKoil KapTHHBI MHpa.

Texuuueckue ycTpoHCTBa M MPAaKTUUYECKOE MPUMEHEHHE: JI03UMETp, Kamepa BuibcoHa, siiepHBbIi
peaktop, aToMHast Gomba.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIHNX YACTHIL.

Yuenuueckuii sxcnepumenm, n1abopamopmvie pabomol
HccnenoBanue TpekoB 4acTull (10 TOTOBBIM (poTorpadusim).

Pazgen 8. DieMeHTHI AaCTPOHOMMH M ACTPOPU3UKH
Oranel pa3BuTUs acTpoHOMUM. [IpukiagHoe 1 MUPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMUM.



Bun 3Bé3aH0r0 HebOa. Co3Bes3nus, sipkue 3BE3/IbI, TUNIAHETHI, UX BUIUMOE IBUKCHHUE.

ConneuHas cucrema.

Connue. Conneuynast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, UX OCHOBHBIE
XapaKTepUCTHKU.  Jluarpamma  «CHEKTpaJbHBIM  KJacC  —  CBETUMOCTBY».  3BE3NbI  TJIABHOU
IIOCJIEOBATEIPHOCTU. 3aBUCUMOCTh «MAacca — CBETUMOCTb» JUIsl 3BE3] IVIABHOW IOCJEI0OBATEILHOCTH.
Buytpennee ctpoenue 3B&31. COBpeMEHHbIE NPEACTABICHUS O MPOUCXOXKJAeHUU U 3Botouuu CosHua U
3BE3/. DTamnbl )KU3HU 3BE3L.

Mneunslii [1yts — Hama [Manaktuka. [lonoxenue u npuwxenue Connua B ['anakruke. Tunbl rajgakTuk.
Panuoranaktuku u kBazapbl. YEpHbIE IBIPHI B A]Ipax rajlaKTHK.

Bcenennas. Pacmmpenue BcenenHoil. 3akon XaO6ma. Pasberanme ramaktuk. Teopust Bombimoro
B3pbIBa. PesnkTOBOE H3IIydeHuMeE.

MacmrabHast cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npoOieMbl aCTpPOHOMUMU.

Yuenuueckue nabniooenus

Habmonenuss HEBOOPYKEHHBIM TIJIa30M C HCIHOJIb30BAHUEM KOMIIBIOTEPHBIX MPHJIOKEHUN IS
OTpe/ieNieHUs] MOJIOXKEHUs] HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3nus (CeBepHOro
MOJTYILIAPHS U SIPKHE 3BE3/IBL.

Ha6nronenus B Teneckon Jlynsl, miuanet, Muneunoro Ilyru.

O0001marouiee NOBTOpEHNE

Ponb ¢pu3nku u acTpOHOMUU B SKOHOMHUYECKOM, TEXHOJIOTUYECKOM, COI[MAIbHOM 1 ATUUECKOH cdepax
NeSITEeIbHOCTH 4eJIOBeKa, poJib U MeCTO (PM3MKU U aCTPOHOMHUU B COBPEMEHHOW HAydyHOU KapTHUHE MHpa,
poib (uznyueckod Teopuu B (POPMUPOBAHUHM TMPEACTABICHUN O (PHU3NUECKONW KapTUHE MHPA, MECTO
¢bu3znyeckoil KapTHHBI MHpa B OOIIEM pSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MpPEICTAaBICHUN O
MIPUPO/IE.

MexnpeameTrHblie CBSI3H

Nzyuenune xypca ¢puzuku 6a30BoT0 YpoBHS B 11 Kacce ocymecTBiIseTcs ¢ y4ETOM COAepKaTeIbHBIX
MEXIIPEIMETHBIX CBS3EH C KypcaMl MaTeMaTUKH, OMOJIOTUH, XUMHHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsamus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAy4YHOTO IO3HAHMA: SIBICHHE,
Hay4Hblil (akT, runoresa, ¢uznyeckas BeIWYMHA, 3aKOH, TeOpus, HaOIIOlEHHE, HKCIIEPHUMEHT,
MOJEIUPOBAHNE, MOJEIIb, U3MEPCHHUE.

Mamemamuxa: pelieHUEe CHUCTEMbl YpaBHEHHMH, TPUTOHOMETPUYECKHE (QYHKIMM: CHHYC, KOCHUHYC,
TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HX IPOCKIMHM HA OCH
KOOpAMHAT, CJO0XKEHUE BEKTOPOB, IPOU3BOAHBIC 3JIEMEHTApHBIX (YHKUMH, TNPU3HAKU MOJ00US
TPEYroJIbHUKOB, ONPEAEICHNE TUIOIAAN TUNIOCKUX (PUTyp U 00BbEMa Tell.

Buonoeus: >nexTpudeckue sBICHUS B )KUBOW NPUPOJE, KoeOaTeabHbIE IBUKEHUS B )KUBOW MPUPOJIE,
ONTUYECKHUE SBJICHUS B )KUBOU NPUPOJE, NEHCTBUE PaHALIN HA )KUBbIE OPTAHU3MBI.

Xumusa: CTpOCHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeEJl, MEXaHU3MBbI
00pa30BaHuUs KPUCTAIUINYECKON PEIIETKHY, CIIEKTPaIbHbBIN aHAIN3.

l'eocpacghus: MmarHuTHbIE 1OJIIOCA 3EMIIH, 3aJI€KU MAarHUTHBIX pyJ, (POTOChEMKA 36MHOI MOBEPXHOCTH,
IIPEICKa3aHue 36MIICTPSICCHUM.

Texunonocus: JNHWHUW  DIIEKTPOIEpenad, TEHEpPATOp IEPEMEHHOrO0 TOKa, JJIEKTPOJBUTATEllb,
MHAYKIMOHHAs IeYb, pajap, paluolpuEMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBU-neub, mpoeKunoHHbIH
anmapar, BOJIOKOHHasi ONTHKA, COJIHEeYHast 6aTapes.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mpenmera «®dusuka» Ha ypoBHE CpeAHero oomiero obpasoBaHus (0a30BbIH
YPOBEHb) JOJDKHO OOECIEUUTh JOCTHKEHHME CIIEAYIOIIUX JUYHOCTHBIX, METApEeJIMETHBIX U NPEeIMETHBIX
00pa3oBaTeNbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbI
JInuyHOCTHBIE Pe3yNIbTaThl OCBOEHUS yueOHOTro npenmera «Du3uKa» JT0JKHbI OTpaskaTh TOTOBHOCTh U
CMOCOOHOCTh OOYYarOIUXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH MO3UIMENH JMYHOCTH,



CUCTEeMOW IIEHHOCTHBIX OpHCHTAllM{, TO3UTHBHBIX BHYTPCHHHX YOEKICHHH, COOTBETCTBYIOIIMX
TPAJULIMOHHBIM ILIEHHOCTSIM pPOCCHUHCKOTO OOIIEeCTBA, pACIIMPEHHE J>KU3HEHHOTO OIbITa M OIbITa
JEATENbHOCTH B MpPOIECCE peau3allid OCHOBHBIX HAINpaBIIEHUI BOCIUTATEIBHON IEATEIbHOCTH, B TOM
YHCIIe B YaCTH:

1) rpaIaHCKOr0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCT TPAKIAAHCKOHN MO3ULIMU 00YUaIOMIerocs Kak aKTUBHOTO M OTBETCTBEHHOTO 4JIeHA
POCCHUICKOTO 00111eCTBA;

MPUHATHE TPATUIIMOHHBIX OOIIEYESIIOBEYSCKHX T'YMaHUCTHYCCKHX M JEMOKPATHYECKHX IIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JIESITEIbHOCTh B HHTEpEcaxX Irpa)KIaHCKOTO OOIIECTBa, y4acTBOBATh B
CaMOYIpaBJICHUH B 00pa30BaTEIbHON OpraHn3alliu;

YMEHHE B3aUMOJICHCTBOBATh C COIMATBHBIMA WHCTHUTYTAMH B COOTBETCTBUHU C WX (DYHKIUAMU U
Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTApHOU U BOJIOHTEPCKOMU JESTEIHHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh POCCUNCKOM IpaskJaHCKOM MACHTUYHOCTH, IAaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHUSM POCCHHCKUX YUYEHBIX B
o6sacTu (GU3UKU U TEXHHUKU;

3) AYXOBHO-HPaBCTBEHHOT0 BOCIIMTAHHUSI:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBE/ICHHS;

CIOCOOHOCTh OIEHWBATh CHUTYAallMI0O W TPUHUMATh OCO3HAHHBIC DEIICHHs, OPHEHTUPYICh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B IESITEIHLHOCTH YUEHOTO;

0CO3HAHHE JIMYHOTO BKJI/Ia B TIOCTPOCHUE YCTONYNBOTO OYyAyIIEero;

4) 3¢TeTHYECKOT0 BOCITUTAHUS:

ACTETHYECKOE OTHOIIEHWE K MHpPY, BKIIOYAas OCTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢buznueckoit HayKe;

5) Tpy10BOIr0 BOCIIUTAHUS:

UHTEpEeC K pPa3IuyHbIM cdepaM MpodeccHoHATbHOM JesTeNTbHOCTH, B TOM YHCJE CBSI3aHHBIM C
(bU3UKONM M TEXHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oyaymied mpodeccuu W peain30BBIBATH
cOOCTBEHHBIE KU3HEHHbBIE TIJIaHbI;

TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 00J1aCTH (PU3UKHU HA TIPOTSIKEHUN
BCEH JKU3HU,

6) 3K0JIOrNY€eCKOro BOCIIUTAHUSI:

c(OpMUPOBAHHOCTH IKOJIOTMUYECKOI KyJIbTYpbl, OCO3HAHUE TJI00ATBLHOTO XapaKTepa SKOJIOTHYeCKUX
npo0iem;

IUIAHUPOBAHUE U OCYILIECTBJICHHUE ACHCTBHI B OKpYXKaloLlell cpeie Ha OCHOBE 3HAHUS Iesel
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciiupeHue OmbITa AeSITEIbHOCTH YKOJIOTUYECKOM HAIIPaBICHHOCTH Ha OCHOBE UMEIOIINXCS 3HAaHUHN
1o (u3uKe;

7) HEHHOCTH HAYYHOT0 MO3HAHUS

c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO  DPa3BHUTHUA
buznuecKoil HayKu;

OCO3HaHHE IIEHHOCTH HAy4YHOW [eATENbHOCTH, TOTOBHOCTH B IMIpOLIECCe U3YUEHHUS (PUIUKU
OCYILIECTBIISTH IPOEKTHYIO U UCCIIEI0BATENBCKYIO JESITebHOCTh MHIUBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eliCTBUA
ba3zoBble Joruueckue qeMcTBUA:
CaMOCTOSITENILHO (POPMYITMPOBATH U aKTyaTH3UPOBATh MPOOIIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
OIIPENENATh e IEATEIIbHOCTH, 3a1aBaTh MMAPAMETPbl U KPUTEPUU UX J10 CTUKEHUS;
BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMATPUBAEMBIX (PH3NYECKUX SBJICHUSX;
pa3pabaTeiBaTh IUIaH pelIeHUs MPoOIeMBbI C Y4ETOM aHaidM3a HMMEIOIIUXCS MaTepHabHBIX U
HEMaTEpPHUAJIbHBIX PECYPCOB;



BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJbTAaTOB LIEJISAM, OLIEHUBATh
PHUCKHU NOCIEACTBUN NEATENBHOCTH;

KOOPAMHUPOBATH U BBITIOJIHATH pabOTy B YCIOBHSAX PEaIbHOTO, BAPTYAIBHOTO U KOMOWHUPOBAHHOTO
B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TP PELLICHUU KU3HEHHBIX IIPOOIIEM.

Ba3oBble nccienoBarenbckne AeiiCTBUSL:

BJIIETh HAYYHOU TEPMHUHOJIOTMEN, KIIFOUEBBIMU MOHATUSAMU U METOIaMU (PU3NYECKON HAYKU;

BJIAJICTh HABBIKAMH Y4eOHO-HCCIIEOBATEIBCKOW M TPOEKTHOW NESITeIBHOCTH B 00JacTH (HU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY ITOMCKY METOJOB pEHICHUs 3a/1a4 (U3NIECKOTO
COJIep’KaHusl, IPUMEHEHUIO Pa3InYHbIX METOJ0B MIO3HAHMS;

BJIAJECTh BHUJAMHU JIEATEJBHOCTH 10 TOJY4YEHHIO HOBOTO 3HAHMUS, €ro HUHTEpIIPETaluHy,
peoOpa3oBaHUIO0 U PUMEHEHUIO B PA3IMUHBIX YYEOHBIX CHTYALUsAX, B TOM YHCIIE MPH CO3JAHUH YISOHBIX
IIPOEKTOB B 001acTu (pU3MKH;

BBISIBJISITh NPUYMHHO-CIICJICTBEHHBIE CBSI3M M AaKTyaJIM3MpPOBaTh 3ajady, BBIJIBUraTh TUIOTE3Yy €€
pelleHns, HaXOAWThb apryMeHThl JUIsl JI0Ka3aTelabCTBAa CBOMX YTBEPXKICHHM, 3a1aBaTh NapaMeTpbl U
KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh TMOJYYEHHbIE B XOJ€ pELIEHUS 33aJauyd pe3yiabTaTbl, KPUTHUECKU OILIEHHWBATH HX
JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U GOPMYIHPOBATH COOCTBEHHBIE 337a4i B 00pa30BaTeNIbHON IEATEIbHOCTH, B TOM YHCIIE TIPU
W3Y4YEeHUHU (DU3HKY;

JaBaTh OLEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh PUOOPETEHHBIN OIBIT;

YMETb IEPEHOCUTD 3HAaHUS N0 GU3KKE B IPAKTUUECKYIO 001aCTh KU3HEAEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX MIPEIMETHBIX 00s1acTeil;

BBIJIBUTaTh HOBBIC UJIEH, TIPEJIaraTb OPUTHHAIBHBIC TTOXOIbI U PEIICHNS,

CTaBUTh MPOOJIEMBI U 3aJ]auH, TOMYCKAIOIIKE albTepHATUBHbBIE PEILICHUS.

Pabora c unpopmanmeii:

BJIJIETh HABBIKAMU TMOJIy4Y€HUS HHPOpMAMHU (UIUYECKOTO COACpPKAHHUS M3 HCTOUYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITENILHO OCYHIECTBIIATh MOUCK, aHAIN3, CUCTEMATU3alUI0 U UHTEPIpEeTalio nHhopMauu
Pa3IMYHbIX BUJIOB U (POPM MpEACTaBICHUS;

OIICHUBATh JOCTOBEPHOCTh HH(POPMALINK;

UCIIOJIb30BaTh CpeAcTBa HH(GOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHIl B peUICHUH
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 33/1a4 C COOJI0ACHUEM TPeOOBaHUN HPrOHOMUKH,
TEXHUKH O€30MacHOCTH, THUTHEHBI, pecypcocOepekeHus, MPaBOBBIX M ATHUYECKHMX HOPM, HOpPM
MH(pOPMAITMOHHOM 6€30MacHOCTH;

co37aBaThb TEKCThl (PU3UYECKOTO COJEpKaHUS B pa3NuYHbIX (opmarax ¢ y4ETOM Ha3HAYCHUS
nH(OpPMALIUY U 1IeTIeBOI ayIUTOpUU, BEIOUPAs ONTUMAIIbHYIO (OPMY MPEACTABICHUS U BU3yaTH3aI[1H.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIe 1elicTBUS:

OCYIIECTBIIATH OOIEHHE HA ypoKaX (PU3UKU U BO BHE-YPOUHOU JIEATEIBHOCTH;

pacro3HaBaTh MPEANOCHIIKY KOH(MIMKTHBIX CUTYallul U CMATYaTh KOHQIINKTHI,

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3pPEHHSI C UCIIOJIb30BAaHHEM S3bIKOBBIX CPEJICTB;

IIOHMMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAaHHOM U MHIUBUAYaIbHON pabOThI;

BbIOMPATh TEMATUKY U METO/bl COBMECTHBIX ACHCTBUI C y4ETOM OOIIHMX MHTEPECOB U BO3MOMXKHOCTEH
KaKJJOTO WIEHA KOJUIEKTUBA;

IIPUHUMATh LIEJIM COBMECTHOM JEATEIIBHOCTH, OPraHU30BbIBaTh U KOOPAMHHUPOBATH ACHUCTBUS IO €€
JOCTH)KEHUIO: COCTABIATH IUIaH JICHCTBUMN, paclpeensaTh poju ¢ y4€TOM MHEHUH Yy4aCTHHMKOB, 0OCYKIaTh
pe3yabTaThl COBMECTHON PabOTHI;

OLIGHMBAaTh KAayeCTBO CBOET0 BKJIAJAa M KaXJOrO YYacTHMKA KOMaHAbl B OOLIMI pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPHUSIM;

IpeiaraTb HOBBIE ITPOEKTHI, OLIEHUBATH UJIEU C NO3UIMM HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKOU
3HaYMMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPAaTETMUYECKOE IIOBEJACHHE B PA3IMYHBIX CHUTYaLUAX, NPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBbITh MHUIIMATUBHBIM.



PeryasitTuBHbIe yHUBepcaibHbIe Y4eOHbIe JelCTBUSA
Camoopranmzanus:

CaMOCTOSITEIIBHO OCYIIECTBIIATH MMO3HABATENBHYIO IESITEIBHOCTh B 00JAaCTH (PU3MKH M aCTPOHOMUH,
BBISBJIATH IPOOJIEMBI, CTABUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTABJISITD IIJIaH PEIICHUs PaCUETHBIX U KaUeCTBEHHBIX 3aJiay, IUIaH BbIIIOJIHEHUS
MPAKTUYECKON pabOTHI C YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOBMOKHOCTEH U MPEANOUYTECHHIH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmupsATh paMK{ Y9eOHOTO TpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHHIA;

JieJIaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CocoOCTBOBATh (OPMHUPOBAHUIO W TPOSBICHHUIO JPYAUIUH B 00JacTH (U3UKH, TTOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJLIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B I€ATEIbHOCTh, OLIEHUBATH COOTBETCTBHE
PE3yJbTaTOB LIEJISIM;

BJIQJIETh HAaBBIKAMU I[103HABATENbHON pe(IeKcuu KaK OCO3HAHUS COBEpUIAaeMbIX JEHCTBUH U
MBICIIUTEIbHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

MCI0JIb30BaTh NPUEMBI peIeKCHH JUIsl OLIEHKH CUTYyallld, BEIOOpa BEPHOTO PEIICHMUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATDh PEIICHUS [0 UX CHUYKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB AEATEIbHOCTH;

MPUHUMATD ce0sl, TOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHUBBI M apPTYMEHTHI IPYrUX MpU aHAJIU3€E PE3YIbTaTOB JESATELHOCTH;

MPU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIIHNOKH.

B mpouecce nocTukeHUs] TUYHOCTHBIX PE3YIbTATOB OCBOEHHUS MPOrpamMMmbl MO (GU3MKE AJIsi YPOBHS
cpenmHero oOmero oOpa3oBaHUS Yy OOYYaIOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA WHTEIUICKT,
IpeanojararIiuil cQOpMUPOBAHHOCTb:

CaMOCO3HAHUs, BKJIIOYAIOIIET0 CHOCOOHOCTh NOHUMATh CBOE SMOLIMOHAIBHOE COCTOSHHUE, BUIEThH
HaIpaBJICHUS Pa3BUTHsI COOCTBEHHOU ASMOITMOHAIBHON c(hephl, OBITh YBEPEHHBIM B ce0e€;

CaMOPETYIMPOBAHHUS, BKJIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTb 3a CBOE
MIOBEJICHHUE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSAM U NPOSBIATh TMOKOCTb, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAlM{, BKJIIOYAIOIIEH CTPEMJIEHME K JOCTHXKEHHMIO LEIH U YCIeXy, ONTHMHU3M,
MHUIMATUBHOCTh, YMEHUE JIeHICTBOBATh UCXO/IS U3 CBOMX BO3MOXHOCTEH;

SMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOIIMOHAIBHOE COCTOSIHUE JIPYTUX, YUUTBIBATh €T
IIPU OCYILLECTBJICHUH OOLIEHHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHUS C JPYIMMU JIIOJIbMH,
3a00TUTHCS, IPOSBIATE UHTEPEC U pa3peliaTb KOHPIUKTHI.

HNPEIMETHBIE PE3YJIbTATBI

K xonmy oOyuenus B 10 kjacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaKaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

JEMOHCTPUPOBATh Ha MpHUMEpax poJib U MecTo (U3HKU B (HOPMUPOBAHUM COBPEMEHHOW Hay4dyHOM
KapTHUHBI MUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJIOTH, B MPAKTUYECKOH I€ATEIbHOCTH JTIO/ICH;

YYUTBHIBATh TPAHUIBI TPUMEHEHUs W3YyYCHHbIX (U3MUECKUX MOJeNell: MarepualbHas TOYKa,
MHepLHUalIbHAs CUCTeMa OTCYETa, aOCOIIOTHO TBEPHOE TeJO, WICATbHBIM ra3, MOJEIM CTPOCHMS TIa30B,
KUAKOCTEH U TBEPIBIX TEJ, TOUSUHBIN ANEKTPUUECKHI 3apsi/i IPH pelieHnd GU3NIECKUX 3a/a4;

pacrio3HaBaTh (U3NYECKUE sIBIEHHs (Tpolecchl) U OOBACHATh MX HAa OCHOBE 3aKOHOB MEXaHMKH,
MOJIEKYJISIDHO-KUHETUYECKOH TEOPUM CTPOEHHUS BEUIECTBA W DJIEKTPOJMHAMHUKU: DPABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIKEHHE, CBOOOJHOE MajJeHue TeJ, JIBWKEHHE IO OKPYKHOCTH,
MHepLus, B3auMoJieiicTBue Tei, quddy3us, OpoyHOBCKOE JBHKEHUE, CTPOCHUE JKUIKOCTEH U TBEPIBIX Te,
M3MeHeHHe 00bEéMa TeJl NP HarpeBaHuu (OXJIaXJIEHUH), TEIJIOBOE PaBHOBECHE, UCTIApEeHUE, KOHJICH AL,
[JaBJIEHUE, KPUCTAJUIM3alUs, KHUIEHUE, BIAXHOCTh BO3/[yXa, IOBBIIICHHE JABJICHHUS Ta3a MpPH €ro



HarpeBaHWU B 3aKpbITOM COCYZAE, CBSI3b MEXAY IIapaMeTpaMHM COCTOSIHMSI ra3a B H30IIpolieccax,
JIEKTpU3aLIUA TN, B3aUMOJEHCTBUE 3apsJI0B;

ONMKCBHIBATH MEXAaHUYECKOE JBIKCHHME, HUCMONb3ys (U3NYECKHE BEIMYMHBL: KOOpAMHATA, IIyTh,
IIEpEMEILEHUE, CKOpPOCThb, YCKOPEHHE, Macca Teja, CHJa, UMIYJIbC Teja, KUHETUYECKas >SHEprus,
MOTEHIMANbHAsT SHEpPrus, MeXaHW4yecKas paboTa, MEXaHWYeCKass MOIIHOCTb;, MPH OMHMCAHUM IPABUIHHO
TPAaKTOBaTh (PM3MUYECKHA CMBICT HCIOJIB3YEMbIX BEIMYMH, WX OO003HAUYECHUS M EIUHMIBI, HAXOIUTh
(bopMyIbI, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BETMUUHY C JPYTUMH BEJTMYUHAMH,

ONHCBHIBATH HM3y4YCHHBIC TEIUIOBBIE CBOICTBA TEI M TEIUIOBHIC SBICHUS, WCHONB3YS (PHU3HUECKUE
BEJIMYMHBI: JIaBJICHUE Tra3a, TEMIIepaTypa, CpPEeAHssl KUHETHYeCKass HHEPIrusl XaOTUYECKOTO JBHXKEHMUS
MOJIEKYJI, CPEAHEKBAJApaTU4YHAs CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprus, padbora
ra3a, KO3(QUIMEHT IMOJIE3HOTO NIEHCTBHS TEIUIOBOTO ABHUTrAaTENsl; NMPU OMHCAHUU MPABUIBHO TPAKTOBAThH
(GU3NYEeCKUH CMBICTT HCHOJB3yEeMBIX BEIMYMH, MX OOO3HAYECHUS W CIUHHIL, HAaXOIUTh (OPMYIIBI,
CBSI3BIBAOIIIME JAHHYIO (U3NYECKYIO BEIMYUHY C APYTUMU BEIUUNHAM;

ONMCHIBATh M3YYEHHBIE AIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJEKTPUUYECKHUE SIBICHUS (TIPOLIECCHI),
UCHOJIb3YS (PU3UYECKHE BEIMYMHBI: AJIEKTPUUYECKUI 3apsll, AJIEKTPUUYECKOe IoJie, HanpsKEHHOCTh IOJI,
MOTEHIIMAJ, pa3HOCTh IOTEHIIMAJOB; IPU OIMUCAHUM MPABWIbHO TPAaKTOBAaTh (U3NYECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX O0O3HAU€HUs U EIUHUIIBI, YKa3blBaTh (POPMYIbI, CBSI3bIBAIOIINE JTAHHYIO
(u3NYECKYIO BEIMUUHY C IPYTUMU BEITUUYUHAMU;

aHAJIM3UPOBaATh (PU3MUECKUE TPOLIECCHl U SBJICHUS, UCIOJB3YsSd (PU3UUECKHE 3aKOHBl M MPUHLUIIBIL:
3akoH BceMupHoro Tiarorenus, I, II u III 3akonel HeroTOHA, 3aKOH COXpaHEHUS MEXAHMYECKON SHEPIuw,
3aKOH COXpaHEHUS UMIYJIbCa, MPUHIUI CYNEPIIO3UIIMH CUJI, TPUHIUI PAaBHOIIPaBHUs MHEPLHUATIBHBIX CUCTEM
0TCuéTa, MOJIEKYJIIPHO-KUHETHUECKYI0 TEOPHIO0 CTPOCHHS BEIIECTBA, Ta30Bble 3aKOHBI, CBSI3b CpeAHEH
KHHETHYECKON SHEPTHH TEIJIOBOTO IBMKEHHUS MOJIEKYT ¢ aOCOJIOTHOW TeMIlepaTypoM, MEpBBI 3aKOH
TEPMOJIMHAMHUKHU, 3aKOH COXpaHEHHs >JEKTPUYECKOTo 3apsjaa, 3akoH KyioHa, mpu 3TOM pa3auyarh
CIIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE M YCIOBUS (TPaHUIIBI, O0JACTH)
MIPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHLIUIIBI AEUCTBUS MALIUH, TPUOOPOB U TEXHUYECKUX YCTPONCTB; pa3anyaTh
yCIIOBUSA WX 0€30IaCHOTO MCIOJIb30BaHUs B TOBCEIHEBHOM KU3HM;

BBITIOJIHATH SKCIIEPUMEHTHI IO MCCIIE0BAHUIO (PU3UUECKUX SBJIEHUHN U MPOLIECCOB C UCIOJIB30BAHUEM
MPSIMBIX W KOCBEHHBIX M3MEPCHMU, TPH 3TOM (HOopMyIupoBaTh MpodieMy/3agady U THUIOTE3Y YYEOHOTO
SKCIEPUMEHTa, CcOoOUpaTh YCTAaHOBKY M3 IMPEIOKEHHOTO O000pyHOBaHMs, MPOBOAUTH ONBIT U
(bopMynupOBaTh BHIBOIBI;

OCYILIECTBIISITh MPSMBbIE UM KOCBEHHbIE H3MEpeHHs (PU3MYECKUX BEIWYHH, IpPU 3TOM BBIOHPATH
ONTUMAJIBHBINA COCO0 M3MEPEHUs U HCIIOJIb30BAaTh U3BECTHBIE METO bl OLIEHKH MOTPEIIHOCTEH N3MEepEHUil;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (U3MYECKMMH BEIMYMHAMH C HCIOJIb30BAHUEM MPSMBIX
U3MEpEeHUl, pU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH pe3yJabTaThl MOJYyYEHHOM 3aBHCUMOCTH
(¢bu3nyecKuX BeIMYHH B BUIE TaOIUI[ U rpaUKOB, AeNaTh BBIBOJIBI [0 pe3yJabTaTaM HCCIEI0BAHMUS;

coOnrofath mpaBuia Oe30MacHOro TpyJda MpH MPOBEIACHUM HCCIEAOBAaHUN B paMKax y4eOHOTO
JKCIEPUMEHTa,  y4eOHO-UCCIIEIOBATENIbCKOM M MPOEKTHOW  AESITENbHOCTH C  UCHOJB30BaHUEM
M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBAHHUS;

peuath pacy€THbIE 3a/1a4M C SIBHO 3aJJaHHON (PU3UYECKON MOJIENbIO, UCHONB3Ys (PU3UUECKUE 3aKOHBI
Y TPUHLUIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33/1a4dl BHIOMpPATh (U3UYECKYIO MOJIEIb, BBIACIATh (DU3UYECKUE
BEITUYMHBI U (HOPMYIIbI, HEOOXOAUMBIE Ui €€ pEIIeHUs, MPOBOJAUTHh PACUYEThl U OILECHUBATh PEaJbHOCTh
MOJIy4EHHOTO 3HaueHHsI (PU3NYECKON BEIINUMHBI,

peniaTh Ka4eCTBEHHBIE 3aJ]auM: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO LIETIOUKY PaCCYXACHUI
C OIOPOH Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHMUS;

UCIOJb30BaTh IPH PELICHUH Y4eOHBIX 3ajjauy COBpPEMEHHble WH(POPMALMOHHBIE TEXHOJIOTUU JUIs
MOUCKA, CTPYKTYPUPOBAHUS, UWHTEPIPETAllMM U TPEICTaBICHUS Yy4eOHOW U HayYHO-TIOMYISpPHOU
nH(pOpMallUY, TONYYEHHOW U3 pa3IMYHbIX HCTOYHUKOB, KPUTHYECKH AaHAIW3UPOBATh MOIYy4aeMYIO
UH(pOPMAIHIO;

MPUBOJIUTh MPUMEPHI BKJIAJla POCCHICKUX M 3apyOeKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHI;



UCIOJBb30BaTh TEOPETUYECKUE 3HAHMUA MO (U3MKE B TOBCEAHEBHOM KHU3HH Ui OOECIeYEeHHUs
0€30IaCHOCTH MPH 00paIeHu! ¢ MPHOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMH, JJIsl COXPAHEHHUS 3/I0POBbS U
COOIIIOJICHUS HOPM 3KOJIOTUYECKOTO TIOBEJICHHS B OKPYKAIOIIEH cpere;

paboTath B IpyIe C BHIIOJHEHHEM PAa3JIMYHbIX COLUMANBHBIX POJICH, MIIAaHUPOBATH PAOOTy TPYIIIIHI,
palMOHAIbHO paclpeAcsaTh O0S3aHHOCTH U IUIAHUPOBATh AEATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsX,
a/IEKBaTHO OLICHUBATh BKJIAJ KaXJ10I0 U3 YYACTHUKOB I'PYIIIbI B PELIEHUE pacCMaTpUBAaEMOM MIPOOIEMBI.

K xonny ob6yuenus B 11 kiacce npeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJIKHBI OTpa)kaTh
Cc(OPMHUPOBAHHOCTD y O0yJArOIINXCS YMEHUI:

JEMOHCTPUPOBATh Ha MPHMEPax PoJib U MeCTO (M3MKH B (JOPMHPOBAHMM COBPEMEHHOW HaydHOH
KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU W TEXHOJIOTHH, B IPAKTUYECKOMN AEATEIBHOCTHU JIFOACH,
L[EJIOCTHOCTb U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTHIBATh TPAaHUIBl NPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJIENICH: TOYCUHBIH 3ICKTPUYECKUI
3apsj, Jy4 CBETa, TOUEUYHbIH MCTOUHMK CBETa, SJepHasi MOJIENIb aToMa, HyKJIIOHHAs: MOJIeJIb aTOMHOTO sipa
IIpU pelieHny PrU3nYecKux 3a/1ad;

pacnio3HaBaTh (PU3MYECKUE SBICHUA (MPOIECCh])) U OOBSICHATP HX HA OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKH U KBAHTOBOM (PU3MKU: 3NIEKTpHUUECKas IPOBOIUMOCTD, TEINIOBOE, CBETOBOE, XUMHUUECKOE,
MarHuTHOE JEWUCTBUSI TOKAa, B3aUMOJICHCTBME MArHMTOB, JJIEKTPOMarHUTHAas WHAYKLUS, JeicTBue

MarHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM U JIBUXKYIIMICS 3apsil, SI€KTPOMAarHuTHbIE KOJeOaHUs U BOJIHBI,
MPSIMOJIMHENHOE PACIpOCTpPaHEHHUE CBETa, OTPaKeHUe, MperoMieHue, HHTepdepeHuus, audpakuus u
MOJISIpU3allis CBeTa, AUCIepcust cBeTa, GoTolnekTpuueckuil 3¢ ekt (pororddeKT), cBeToBOE NaBIECHUE,
BO3HHMKHOBEHHUE JIMHEWYATOr0 CIEKTPa aToMa BOJ0OPO/i1a, ECTECTBEHHAs! U HCKYCCTBEHHAs! PaIUOAKTUBHOCTD;

ONKCBHIBATh  W3yYEHHBIE CBOMCTBa  BewlecTBa  (DIEKTPUYECKHE, MArHUTHBIE, OINTHYECKHUE,
ANIEKTPUYECKYIO TIPOBOJUMOCTh PA3IMYHBIX CPEJ) U 3JEKTPOMArHUTHbIE SBJICHUS (TIPOIECCHI), UCTIOIb3YS
¢bu3nyecKkue BETUYMHBI: AJIEKTPUUYECKUM 3apsij, CUila TOKA, JJIEKTPUUYECKOE HANpsHKEHHE, SJIEKTPUUYECKOe
COMPOTHBIIEHUE, PA3HOCTh MOTEHIMANIOB, AJIEKTPOJBIKYIIAs CUiIa, padoTa TOKa, WHIAYKIHUS MarHUTHOTO
noJisg, cuna Amiepa, cuna JIopeHIa, HHAYKTUBHOCTb KaTYIIKH, 3HEPTHUs DJIEKTPUYECKOTO M MAarHUTHOTO
IoJIeH, MEepuoJ M YacToTa KojeOaHM B KoiebaTelnbHOM KOHTYpe, 3apsiji W CHila TOKa B Ipoliecce
TFapMOHUYECKHUX JIEKTPOMArHUTHBIX KojeOaHWH, (POKYCHOE PacCTOSHUE M ONTHYECKass CHUJia JIMH3BI, NPU
ONMCAaHUM MPaBWIBHO TPAKTOBaThb (U3MYECKUN CMBICI MCIOJIB3YEMbIX BEIMYMH, MX OOO3HAueHHUS H
€IMHUILIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOLINE JAHHYIO (PU3UUECKYIO BEIMUUHY C JPYTUMH BEIUYUHAMM;

ONMKCBHIBATH W3YYEHHBbIC KBAHTOBBIE SIBICHMS M IIPOLECCHI, HCHONB3Ys (PU3MUECKHE BEIMUYUHBI:
CKOpPOCTb IEKTPOMArHUTHBIX BOJIH, JAJMHA BOJIHBI U 4acTOTa CBETA, SHEPIUsS U UMILYJIbC (POTOHA, EPUOJ]
II0JIypacIaa, HEprusi CBA3M aTOMHBIX S/IE€p, MPH OMUCAHUM MPABUIBHO TPAKTOBAaTh (M3UUYECKHH CMBICI
UCIOJb3yeMbIX BEIWYMH, UX OOO3HAUEHMs] M EIUHMIbI, YKa3bIBaTb (OPMYJIbI, CBSI3bIBAIOIIUE JIAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTMMHU BEJIMUYUHAMH, BBIYUCIIATH 3HaYeHNUE (GU3UUECKOM BETMUUHBI;

aHAJM3UPOBaTh (PU3UYECKUE MPOLECCHl U SBICHUSA, UCHONIb3YsA (PU3NYECKHE 3aKOHbI M IPUHIUIIbL:
3ak0H OMa, 3aKOHBI IIOCJIENOBATEIBHOTO M MAapajUIEIbHOIO COCIUHEHMs IIPOBOJHMKOB, 3aKOH JDKOyms—
JleHna, 3aKOH JIEKTPOMAarHUTHOW MHAYKLUMH, 3aKOH NPSAMOJIMHEHHOIO PACIPOCTPAaHEHMsI CBETA, 3aKOHBI
OTPaKEHMsI CBETa, 3aKOHBbI IPEJOMJICHHUS CBETa, ypaBHeHHEe OHHIITeHHa a1 (oTorddexra, 3aKoH
COXPAaHEHHUsl PHEPIHH, 3aKOH COXPAHEHUs HMMIIYJIbCA, 3aKOH COXPAHEHHUs 3JIEKTPUUECKOIO 3apsla, 3aKOH
COXPAaHEHHUsI MACCOBOIO YHCJA, MOCTYNaThl bopa, 3aKOH pajOaKTUBHOIO pacnaja, IpU 3TOM pas3indarb
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTeMAaTH4YEeCKOEe BbIPA)KEHUE M YCIOBHS (IpaHULbI, 00JacTi)
IIPUMEHUMOCTH;

OTIPEEIIATh HAIIPaBJICHUE BEKTOpAa MHAYKLIMU MAarHUTHOTO I0JIS IPOBOJHUKA C TOKOM, CHJIbI AMIiepa
u cuibl JlopeHua;

CTPOMTH U OTIUCBIBATH U300pakeHUE, CO3aBAEMOE TNIOCKUM 3€pKajloM, TOHKOM JIMH301;

BBITOJIHAT SKCIIEPUMEHTHI 110 UCCIET0BAHUIO (PU3UUECKUX SBJICHUH U MPOLIECCOB C UCIOIb30BAHUEM
IOpSMBIX M KOCBEHHBIX M3MEpEHHi: MpH 3TOM (opMyIHpoBaTh MpoliemMy/3agadyy M THIOTE3Y y4eOHOTO
JKCIIEPUMEHTa, COOUpaTh YCTAaHOBKY U3 MPEIJIOKEHHOro 000pYyHOBaHMs, NPOBOJUTH OIBIT U
(bopMynUpOBaTh BBIBOIbI;

OCYILIECTBIATh MpPSIMbIE M KOCBEHHbIE H3MEpEHHs (U3NYECKUX BEIMYMH, TPU ITOM BHIOMpATH
ONITUMAJIBHBIN CIIOCOO U3MEPEHUS U MCIIOJIB30BaTh U3BECTHBIE METO bl OLIEHKU MOTPEIIHOCTEH U3MEPEHU;



ucciaea0BaTrb 3aBUCUMOCTH (I)I/I3I/I‘-IGCKI/IX BCJIMYHMH C MCIIOJB30BAHUCM IIPAMBIX HSMCPCHHﬁI I[Ipu 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (DMKCUPOBATh PE3yAbTAThI MOJYYEHHOW 3aBHCUMOCTH (PH3MYECKUX BEIIMYUH B
BHAC Ta6JII/II_[ u I‘pa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3YJIbTaTaM HCCICAOBAHUA,

cobmoaTh IMpaBuiIa 0OE30MacHOrO TpyjAa INpH IPOBEAEHUM HCCIENOBAHUM B paMKax y4eOHOro
IKCIIEPUMEHTa,  y4eOHO-HCCIEOBATENbCKOM M INPOEKTHOH  AEATEIBbHOCTH € HCIOJIB30BAHUEM
M3MEPHUTENIBHBIX YCTPOMCTB U J1aO0OPAaTOPHOTO 000PYAOBAHUS;

pemate pacy€THBIC 3a/1a4M C SBHO 33JJaHHOW (PM3WYECKON MOJIEIBIO, UCIIOJIB3Ysl (PU3NICCKUE 3aKOHBI
W [IPUHOUIIBI, HA OCHOBC aHain3a YCJIIOBUA 3aaa4u BI)I6I/IpaTI) (1)I/I3I/I‘-IGCKYIO MOACIb, BBIACIATH (bmnqecm/le
BEJIMYMHBI U (HOPMYJIbI, HEOOXOAUMBIE [UIsl €€ PelIeHHs, IPOBOAUTh PAacu€Thl M OLIEHHWBATH PEAIbHOCTD
MIOJIyYEHHOTO 3HAYEeHUsI (PU3NUECKON BEIUUNHBL,

peniaTh Ka4eCTBEHHBIE 3a1a4i: BBICTPAUBAaTh JIOTMYECKU HEIPOTUBOPEUYMBYIO LIETIOUYKY PACCYKIACHUN
C ONOPOM Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PH3HUECKHUE SBIICHHS,

HCII0JIB30BAaTh IpU PCUHICHUHA y‘I@6HBIX 3aJla4 COBPCMCHHBIC I/IHq)OpMaHI/IOHHI)Ie TEXHOJOIUU JIA
MOUCKA, CTPYKTYpPUPOBAHUS, UWHTEpIpETallMM U MPEACTaBlIeHUs Y4eOHOW U Hay4yHO-TIOMYJSpHOU
nH(poOpMallMY, MOJyYEHHOM M3 pa3IMYHbIX HCTOYHUKOB, KPUTHYECKH AaHAJIMW3UPOBATh IOJy4aeMYIO
nH(popMaIuio;

OOBSACHATH MPUHLMIIBI ACUCTBUS MAlllMH, IPUOOPOB U TEXHUYECKUX YCTPOMICTB, pa3jinyaTh YCIOBUS
nx 0€301aCHOTr0 MCIOJIb30BaHNUs B IOBCETHEBHOM KU3HH,

MIPUBOJIUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOeHBIX Y4EHBIX-(DU3MKOB B pa3BUTHUE HAyKH, B
00BsICHEHHE MPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

HCII0JIB30BaTh TCOPCTUYCCKHUEC 3HAHUA 110 (i)I/I?;I/IKe B HOBCGHHGBHOfI KHU3HU 1A oOecrieyeHus
0€30MacHOCTH MpHU 00palleHuy ¢ MPUOOPaMU U TEXHUYECKUMU YCTPOMCTBAMM, JUISl COXpaHEHUS 3/I0pOBbS U
COOJIFOJICHHS] HOPM KOJIOTHYECKOT0 TIOBEJICHUS B OKPYKAIOLIEH cpefe;

paboTaTh B IPYIIE C BHIMOJIHEHUEM Pa3IMUHBIX COLMANBHBIX POJeH, MiIaHUpoBaTh padOTy TPYIIIIHI,
palluOHAJIBHO pPacCHpeaciisiTh 00s13aHHOCTH U IIAHUPOBATE ACATCIIBHOCTh B HCCTAHAAPTHBLIX CUTyallUAX,
aJIeKBaTHO OIICHMBATh BKJIAJ] K&KJOr0 U3 YYaCTHUKOB I'PYIIIEI B pEIICHUE PACCMaTPUBAEMON MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KoanuecTBo 4yacoB Yuer paboueii
Ne | HaumMeHnoBaHHe pa3lelloB H TeM Konrpomsmsie | I DjeKkTpoHHble  (MM(POBbIE) :Eg;ﬁ:r}ﬁ:’;
paKTHYecKue
wn | mporpaMmbl Bcero padoTLI paGoTh: o0pa3oBaTe/ibHbIE pecypChl (PIIB), xo1 w3
MOYJIst
nporpammsi 3.4.
Pa3znea 1. DUBUKA U METO/IbI HAYUHOI'O ITO3HAHUA
1, 2, 3, 41, 5.3, 55, 513,
11 ®uzuka W METOJApl  HAYYHOI'O 2 EI/I6J'I.I/IOT€Ka [TOK 51761 6.2 51 52 53
MO3HAHUS https://m.edsoo.ru/7f41bf72 5.11,5.12, 5.15, 5.16
Hroro mo pazneny 2
Pa3znen 2. MEXAHUKA
bubmoTexa [MOK | 123 41,5355 513,
21 Kunemaria > https://m.edso0.ru/7f41bf72 21165,112652155%)1562 >3
bubnuoteka [OK | 123415355513
. 5.17,6.1, 6.2, 5.1, 5.2, 5.3,
22 Jlusamuica ! https://m.edsoo.ru/7f41bf72 511 512, 5,155, %:,,1%2 >3
bubnuoteka IMOK | L 23 41,5355 513,
2.3 3aKOHBI COXpPAHECHHS B MEXaHUKE 6 1 1 https://m.edsoo.ru/ 7fA1bF72 gﬂﬁsllzﬁszlglslféz 5.3,
Hroro mo pazneny 18
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMUKA
OcHOBBI MOJIEKYJIAPHO- bubnuorexa MOK | L 234153855 513,
3.1 KHHETHYECKOM TCOPHH J 1 https://m.edsoo.ru/7f41bf72 Eﬂ%llfszlg '%’.1%2’ >3
bubnuoteka MOK | L 23 41,5355 513,
3.2 OCHOBBI TEPMOIMHAMUKH 10 1 https://m.edsoo.ru/ 7fA1b72 gﬂ%llzsszlgélféz 5.3,
1, 2, 3, 41, 5.3, 5.5, 5.13,
33 ArperaTHble COCTOSIHHSI BEILECTBA. 5 BI/I6J‘I.I/IOTeKa HOK 51761 6.2 5.1 52 53
da3oBbIe EPEeX0 bl https://m.edsoo.ru/7f41bf72 511 512 515, 516
Hroro no pazneny 24
Paznen 4. JIEKTPOAUHAMUKA
b K 1, 2, 3, 41, 5.3, 5.5, 5.13,
4.1 DneKkTpocTaTuKa 10 1 Homoteka 1o 5.17,6.1, 6.2, 5.1, 5.2, 5.3,

https://m.edsoo.ru/7f41bf72
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5.11,5.12,5.15, 5.16

. . 1,2 3, 41, 53,55, 513,
42 IIOCTOSIHHBIM  BIIEKTPUYECKUM  TOK. 12 EI/I6JI.I/IOTeKa I[TOK 51761 62 51 52 53
ToKu B pasIMUHBIX CPeax https://m.edsoo.ru/7f41bf72 5.11,5.12,5.15, 5.16
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11 KJIACC

KoanuecTBo 4yacoB Yuer paboueii
Ne HaumeHoBaHHe pa3ieioB U TeM K I DJIeKTPOHHbIEe (LU(POBBIE) | MPOrpaMMbI
/1 | MPOrpamMmbl Bcero OHTPOILHBIC PAKTITecie o0pa3oBaTe/ibHbIE pecypcChl BOCIIMTAHUSA (PIIB),
padoThI padoTbI
KO/ u3 MOYJIfA
nporpammsl 3.4.
Paznen 1. JIEKTPOAUHAMMUKA
1, 2, 3, 41, 53, 55 513
11 MaruutHoe ToJie. 11 1 3 bubmoTtexa [HOK 51761 62 51 52 53 511
DIeKTPOMArHUTHAS WHIYKIIHS https://m.edsoo.ru/7f41c97c 512 5.15,5.16
Hroro no pazneny 11
Paznen 2. KOJJEBAHUS U BOJIHBI
1, 2, 3 41, 53, 55 513
21 Mexanuyeckue nlog 1 bubmmoTexa HOK 517 6.0 6.2 5.1 52 5.8 511
AIIEKTPOMATHUTHBIE KOJIeOaHUs https://m.edsoo.ru/7f41c97c 512 515 516
1, 2, 3 41, 53, 55 513
29 Mexanuyeckue ul g 1 BI/I6J'I.I/IOTeKa HOK 517 6.0 6.2 5.1 52 5.3 511
AIIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41c97c 512 515 516
bubnmorexa MoK | 1 2 3 41 53, 55 513
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c 2%2%115652165 15253, 544
Hroro mo pazaeny 24

Pasgen 3. OCHOBBI CIEITUAJIBHOM TEOPUY OTHOCUTEJIbHOCTH

> 1, 2, 3 41, 53, 55 513
31 OCHOBBI ~ CHEIUAIBHOM  TEOPUH 4 1 BI/I6J‘I.I/IOTCK8. HOK 517,61 62 51 52 5.4 511
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41c97c 5.12 515, 5.16
Wroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bubmuorexa oK | L 2 3 41 53 55 513
. 5.17,6.1, 6.2, 5.1, 5.2, 5.3, 5.11,
4.1 OneMeHThl KBAaHTOBOM ONTUKHU 6 https://m.edsoo.ru/7fA1c97c S16L 62, ¢
bubmuorexa oK | L 2 3 41 53 55 513
. 5.17,6.1, 6.2, 5.1, 5.2, 5.3, 5.11,
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c 512 515 516
1, 2, 3 41, 53, 55 513
4.3 ATOMHOE SIpo 5 bubmorexa HOK | 51761 62 51, 52, 53, 5.1
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Hroro no pazneny 15
Pazgen 5. 9JIEMEHTbBI ACTPOHOMMUWU U ACTPOPU3UKHU
1, 2, 3, 41, 53, 55, 513

51 e T e sorTfalcoTe | S164 62,8152 53,511

Hroro no pazneny 7

Pazgen 6. OBOBIIAIOIEE TIOBTOPEHUE
6.1 O6o0matoiee MOBTOPEHUE 4 Eggsjilflﬁzlfjasoo.ru /7% 410975()}( éif%l;ﬁgllglsgzssss gﬁ
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT PAMMBI

10 KJIACC

Kon
NPoBePsSIeMOro
pe3yJibTara

IIposepsiemble MpeIMeTHbIE Pe3YJIbTATHI 0OCBOEHHsI OCHOBHOIA
o0pa3oBaTeIbHOI MPOrpaMMBbI CPETHEr0 001IIero 00pa3oBaHMs

10.1

JleMOHCTpHpOBAaTh Ha TPUMEpPAX pojb M MecTo (U3MKH B (HOPMUPOBAHHU
COBPEMEHHOM HAay4yHON KapTHHBI MHpA, B Pa3BUTHUU COBPEMEHHON TEXHHUKHU U
TEXHOJIOTHH, B IPAKTUYECKOU IEATEIBHOCTH JIFOAEH

10.2

VYauTeIBaTh TPAHULBI TMPUMEHEHHS W3YYCHHBIX (U3NYECKUX MOJeNeil:
MaTepuajgbHas TOYKa, MHEpLMaJbHasl CUCTeMa OTcuéra, abCOJIOTHO TBEpHOE
TEJI0, WJCAJbHBIM Ta3; MOJCIH CTPOCHHS Ta30B, KUJIKOCTEH W TBEPIBIX TEI,
TOYEYHBIN AIEKTPUUECKUN 3aps]l — TP pelIeHUH PU3NYECKUX 3a]1a4

10.3

PacnioznaBate ¢usnyeckue sBieHUs (IPOLECCH) U OOBICHATH UX HAa OCHOBE
3aKOHOB  MEXaHUKH,  MOJIEKYJISPHO-KUHETUYECKOM  TEOpUU  CTPOEHHUS
BELIECTBA M  JJIEKTPOJUHAMHMKH: PaBHOMEPHOE M  PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBU)KEHHE, CBOOOJHOE TaJeHHWE TeJ, JABMXKEHHE II0
OKPY)XHOCTH, WHEpPIHs, B3auMojeiicTBue Ten; auddy3us, OpOoyHOBCKOE
JBIDKCHHUE, CTPOCHUE JKUIKOCTEH W TBEPIBIX Tell, M3MEHEHHE O00BhEMa Ten
IpyU HarpeBaHuM (OXJIAXKICHHUM), TEIUIOBOE paBHOBECHE, HCIapeHue,
KOHJICHCAllMsl, IJIaBJICHHE, KPUCTAIIM3alus, KUIEHHE, BJIaXHOCTh BO3yXa,
MOBBIILIEHUE JIaBJICHMS Tra3a MpU €ro HarpeBaHUU B 3aKPHITOM COCYJE, CBS3b
MEXIy MapaMeTpaMH COCTOSHUSI Tra3a B H30IpoIeccax; JJIEKTPU3ALMS Tell,
B3aMMOJICHCTBHE 3apsI0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBH)KEHUE, MCIONb3Yys (U3NYECKUE BEIMYUHBI:
KOOpJIMHaTa, MyTh, NEpeMelIeHle, CKOPOCTh, YCKOpEHHE, Macca Tela, Cuia,
UMITyJBC ~ TeJa, KHUHETUYeCKash  dSHEeprus, MOTEHIUaJbHAs  DHEPTHUs,
MeXaHu4yecKas paboTa, MexaHM4ecKas MOIIHOCTb; MPU ONMHCAHUU MPABUIHHO
TPaKTOBaTh (U3NYECKHI CMBICT MCHOJIb3yEMbIX BEJIUYUH, UX 0003HAYCHUS U
€IUHULIBI, HAXOIUTh (GOpPMYJbl, CBS3BIBAIOIIME JAHHYK (U3HUYECKYIO
BEJIMYMHY C APYTUMU BEJIMUYUHAMU

10.5

OnuceiBaTh M3y4eHHbIE TEIJIOBbIE CBOMCTBA TEJ M TEIUIOBBIC SIBJICHMUS,
UCTOJIB3Ysl (M3MYECKUE BEIWYMHBI: JaBJCHHE rasa, TeMIleparypa, CpeaHss
KUHETHYecKas SHeprus Xa0THYECKOTO JIBUKCHUS MOJIEKYII,
CpeIHEKBapaTUYHasi CKOPOCTh MOJIEKYN, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS
SHeprusi, pabora raza, KOA(D(UUIMEHT TOJE3HOrO JEHCTBUS TEIIOBOTO
JBUTATENs; TpPH ONUCAHUM TPABUIBLHO TPAKTOBaTh (UIUYECKUH CMBICIT
UCIIOJIb3YEMbIX BEIMYHMH, UX 0003HAUYCHHUS U E€IUHHIIBI, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIINE JAHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMU BETUYUHAM

10.6

OnuceiBaTh HU3YUYCHHBIC SJICKTPUYCCKUC CBOMCTBA BCHICCTBA M JJICKTPUYCCKUC
SABJICHHUA (HpOI_ICCCH), HCIIOJIb3YA q)HSH‘leCKI/Ie BCIIMYHUHBI: BHCKTpI/I‘-ICCKI/Iﬁ
3apsad, SJICKTPHUYCCKOC II0JIC, HaHpH)KéHHOCTB MoJIs1, TMOTCHLHAJ, Pa3sHOCTb
IMOTCHIUAIOB, HPHU OIIMCAHHWU IIPABHUIIBHO TPAKTOBATH (1)H3H‘ICCKHﬁ CMBICJI
HCIIOJIb3YEMbIX BCJIWYHH, UX 0003HAaYCHHS U CAWHUIIBI; YKa3bIBATb q)OpMy.]'IBI,
CBA3BIBAIOIIUC NTAHHYIO (1)1/13qu01<on BCJIMYNHY C APYTUMU BECIIMUYNHAMU

10.7

aHAM3UPOBATh (U3UYECKUE TPOIECCHl M SIBICHUS, UCHONB3Ys (U3NYECKUE
3aKOHBl W TNPUHUMUIIBL: 3aKOH BceMupHOro tsarorenus, [, II u III 3akoHbI
Hprotona, 3akOH COXpaHEHHMS MEXAaHUUYECKOM DSHEPrUH, 3aKOH COXPaHEHUs
WMIYJbCAa, NPUHLUI  CYHEPHO3HMIMU  CHJ, [PHUHIMUII  PaBHOIPABHUS
WHEPLHUAIBHBIX CHCTEM OTCUETA; MOJIEKYJSIPHO-KMHETUYECKYIO TEOPHIO




CTPOCHMS BEILECTBA, I'a30BbIEC 3aKOHBI, CBA3b CPEIHEH KMHETUYECKOW dHEPIUU
TETUIOBOTO JIBIKEHHUS MOJIEKYJl ¢ aOCOJIIOTHOM TeMIepaTypoi, MepBbId 3aKOH
TEPMOIMHAMMKH; 3aKOH COXPAaHEHUs JJIEKTPUYECKOrO 3apsna, 3akoH Kyiona;
IIPU 3TOM pa3jinyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €F0 MaTeMaTu4ecKoe
BBIpQXKEHUE U YCIO0BHS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MIPUHITUIIBI JICUCTBUSL MAILIUH, IPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pas3nuyaTh YCJIOBUSI HMX O€30MacHOTO HCIIOJb30BAHHUS B
MOBCEIHEBHOU KU3HU

10.9

BBITIOJIHATE  AKCHEPUMEHTHI TI0 UCCIICOBAHHWIO (U3WYCCKUX SBIICHUH U
IIPOIIECCOB C WCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHU; MPH ITOM
dbopmynupoBaTh mpobseMy (3amady) U THUIOTE3Y YYEOHOTO SKCIIEPUMEHTA,
coOuparh yCTaHOBKY W3 IMPEAJI0KEHHOTO 000PYIOBaHUs, MPOBOIUTH OMBIT U
(hopmMyIUpOBaTh BHIBOJIBI

10.10

OcymiecTBiATh NpsIMbIE U KOCBEHHbIE U3MEPEHUs (PU3HUECKUX BEIMYUH; NpU
9TOM BBIOMPATh ONTUMANIbHBIN CIOCO0 U3MEPEHUS U MCIIOJIb30BaTh U3BECTHBIE
METO/Ibl OLIEHKH ITOIPEITHOCTEN U3MEPEHNN

10.11

UccnenoBaTth  3aBUCMMOCTH  MeXAy  (U3MYECKMMH  BEIMYMHAMHU  C
WCIIOJIb30BAHMEM MPAMBIX U3MEPEHMI; IPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
(uKcHpoBaTh pe3yabTaThl MOJYYEHHOHN 3aBUCUMOCTH (PU3NYECKUX BEITHUYHUH B
BHJIe TaONMII U TpadMKOB, 1e7aTh BHIBOABI IO PE3yJIbTaTaM HUCCIIEOBAHUS

10.12

ColOmrogate mpaBuiia 0€30MacHOTO TpyAa MPHU MPOBEJACHUH HMCCIIEIOBAHUN B
paMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIeI0BATEIhCKON W MPOEKTHOU
NESITEIBPHOCTH  C  KCIOJIb30BAaHHEM  W3MEPHUTENBHBIX  YCTPOHUCTB U
71a00paTOPHOTO 000PYIOBAHUS

10.13

Pemate pacu€THbie 3amaud ¢ SBHO 3aJaHHOW (PU3WYECKOW MOJEIBIO,
WCTIONB3Ys (pU3WUYEcKue 3aKOHBI M MPHHIIUIBI; HA OCHOBE aHAIW3a YCIOBUS
3a/1a4yu BBIOMPATh (DU3UYECKYIO MOJICIb, BBIICIATh (HU3UUYECKUE BEIMYUHBI H
(dhopmysel, HEOOXOIUMBIE JIJIs1 €€ PEIICHUs], POBOIUTh PACUYETHl U OIICHUBATh
peaTbHOCTh MOJYYEHHOTO 3HAUYCHUS (PU3NYECKON BEITMUMHBI

10.14

Pemate xadecTBEHHEBIC 3aaa4u:. BBICTpaHWBATh JIOTHUYCCKU HEIIPOTHBOPCUYHBYIO
LOEIMOYKY paCCY)KI[CHI/Iﬁ C OHOpOfI Ha M3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U
(bn31/1qec1<ne SABJICHHUA

10.15

Hcnonp30Bathk Mpu penieHny y4eOHBIX 3a/1a4 COBpeMEHHbIE HH(POPMAITHOHHBIE
TEXHOJIOTUU  JUISI  TOWCKA, CTPYKTYPHPOBAHWS,  HWHTEPIPETAlMU U
NpEeCTaBJICHUs YUYCOHON W HAyYHO-TIONMYJISIPHOW HMH(GOpMAIMH, TMOJYYCHHOM
U3 pa3IM4YHBIX HCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh IOIY4aeMYIO
nHpop™Marmo

10.16

[IpuBoAMTH IpUMEPHI BKIIaJ]a POCCUIMCKHX U 3apYOEIKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUI

10.17

Hcnonb3oBaTh TeOpeTUYECKHE 3HAHUA 10 (PU3UKE B MOBCETHEBHOM KU3HU JUIS
oOecrieyeHns 0€30MacCHOCTU MpPHU OOpaIleHUuH ¢ NPUOOPAMU U TEXHUYECKUMHU
YCTPOMCTBAMM, JUI  COXpAHEHHMS  3/0pPOBbS UM  COOJIOAECHUS  HOPM
9KOJIOTHYECKOTO MOBE/ICHUS B OKPYKaIOIIeH cpefie

10.18

PaGotatb B rpynme ¢ BBINOJHEHUEM pa3IMYHbIX COIMANBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYMIbI, PALMOHAIBHO paclpenesTh O0S3aHHOCTH U
IUTAHUPOBATh  JICATENIBHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJEKBAaTHO
OLICHMBATh BKJIAJ  KaKIOINO0 M3 YYaCTHUKOB TIpYyNNbl B  PELICHUE
paccMaTpuBaeMoi poOIeMBI




11 KJIACC

Kon
NPoBePsSIeMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBbIC PE3YJIbTAaThl 0OCBOCHUHA OCHOBHOM
06pa30BaTeJ’le0ﬁ MmporpaMMmasI CpeaAHEro 06mer0 06p330BaHI/Iﬂ

11.1

JleMOHCTpHpOBAaTh Ha TMPHMEpPax poJib U MecTo (U3UKH B (OPMHPOBAHUU
COBPEMEHHOM HAy4yHOM KapTUHBI MHUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTMH, B IPAKTUYECKOMN ACSATEIBHOCTH JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3nvIecKoi KapTHHBI MUPa

11.2

Y4auThIBaTh TPAaHWIBl TMPUMEHEHUS M3YyYCHHBIX (U3NYECKUX MOJeNeil:
TOYEYHBIN DJIEKTPUUYECKUN 3apsij, sSAepHas MOJENb aToMa, HyKJIOHHAas MOJIEb
aTOMHOTO $i/ipa IpU pelieHuH PU3NYECKUX 3a7a4

11.3

PacnioznaBate ¢usnyeckue sBieHUS (IIPOLECChl) U OOBSACHATH UX HAa OCHOBE
3aKOHOB  OJIGKTPOJMHAMUKA ¥  KBAaHTOBOW  (PM3UKHU:  DJIEKTPUYECKas
MPOBOJIMMOCTH, TEIIOBOE, CBETOBOE, XUMHYECKOE, MarHUTHOE JCHCTBUS TOKa,
B3aMMOJICHCTBME  MAarHUTOB,  OJJEKTPOMAarHWTHAs  WHAYKIHSA, JIeHCTBHE
MarHWTHOTO TIOJII Ha TPOBOJHWK C TOKOM W  JBIDKYIIMICS — 3apsil,
AIIEKTPOMArHUTHBIE KOJICOAHWST W BOJHBI, MPSMOJHMHEHHOE paclpoCTpaHEHHE
CBEeTa, OTpa)KEeHHE, MpeloMIIeHNe, UHTeppepeHus, TudpaKkius U MoIspru3anus
CBeTa, UCIiepcus cBeTa, hoTodnekrpuueckuii addekt (potorddexT), cBeToBOE
JaBJIeHHE, BO3HMKHOBEHHE JIMHEHYaTOoro CHEKTpa aroMa  BOJOPOAA,
€CTECTBEHHAS U MICKYCCTBEHHAs PaJHMOAKTHBHOCTh

11.4

OnuceiBaTh HU3yYEHHBIE CBOICTBa BemllecTBa (JIEKTPUUECKHE, MAarHUTHBIE,
ONTUYECKHE,  DIEKTPUUECKYI0  MPOBOAMMOCTh  Pa3IUYHBIX  Cpel) U
ANIEKTPOMArHUTHBIE SIBJICHUS (IIPOLIECCHI), UCIOJIB3YS (PU3MUECKHE BEIMYUHBL:
ANEKTPUYECKHI 3apsf, cuja TOKa, SJEKTPUUYECKOE HANPSKEHUE, SIEKTPUYECKOe
CONPOTHUBIIEHUE, PpPa3HOCTh TmoTeHmano, JJIC, pabora ToKa, WHIYKIIUS
MarHuTHOTO TOJis, cwia Awmnepa, cuia JlopeHIla, MHIYKTUBHOCTh KAaTYIIKH,
SHEPrusl ANEKTPUYECKOTO U MAarHUTHOTO TOJIeH, IepUOo/1 U YacToTa KojebaHuil B
KoJe0aTeJIbHOM KOHTYpE, 3apsl U CHIa TOKa B IPOIECCe TapMOHUYECKHX
JNIEKTPOMArHUTHBIX KojieOaHUH, (POKyCHOE paccTOSHUE M ONTHYEcKas cuia
JUH3bI; TpPU ONHCAHUM TMPaBUWIBHO TPAKTOBAaTh  (PU3UUECKUM  CMBICIH
UCIIOJIb3YEMbIX BEIIMYMH, UX 0003HAUEHUS W €JUHMUIIBI; YKa3bIBaTh (DOPMYIIBL,
CBSI3BIBAIOILIME IAHHYIO (PU3NYECKYIO BETUYUHY C IPYTUMHU BEJIMUYMHAMHU

11.5

OnuceiBaTh HU3YUYCHHBIC KBAHTOBBIC SBJICHHUA U IPOLECCHI, HNCIOJIb3YA
(I)I/ISI/I‘IGCKI/IG BCIIMYHHBI: CKOPOCTb JJICKTPOMAIrHWTHBLIX BOJIH, JJIMHA BOJIHBI H
JaCTOTa CBCTA, SHEPTHUA U HUMITYJIBC q)OTOHa, nepuoa ImnoJjypaciiazaa, 3HEPrud
CBsA3HM ATOMHBIX AACp, IIPU OIHMCAHHU IIPABHUJIBHO TPAKTOBATH (bHSI/I‘IGCKI/Iﬁ
CMBICJI HCIIOJIB3YEMbIX BCJIWYUH, HUX 0003HaueHHsT U CAWHUIIBI;, YKa3bIBATb
(1)OpMy.]'ILI, CBA3BIBAIOIIUC TAHHYIO q)HSI/I‘leCKy'IO BCJIMYMHY C JOpYyruMu
BCIIMYMHAMU, BBIYUCJIATH 3HAYCHUC (l)I/I3I/I‘IeCKOI71 BCIIMYHHBI

11.6

Ananu3upoBaTh (U3NYECKHE TPOLECCHl U SBICHUSA, HUCHONB3YysA (pusnueckue
3aKOHBI M TNpUHOUIBL  3akOH OMa, 3aKOHBI IIOCJIENOBATEIBHOTO U
NIapaJuIeIbHOTO COEIMHEHUS IMPOBOAHMKOB, 3akoH [[xoyns — JleHna, 3akoH
IEKTPOMArHUTHOM HMHAYKLUH, 3aKOH MPSMOJMHENHOIO pacnpoCTpaHEHUs
CBETAa, 3aKOHBl OTPAXEHHUS CBETA, 3aKOHBI IPEJIOMJICHUS CBETa, YPaBHEHHE
OiHTeitHa 11 porodrddexra, 3aKOH COXpaHEHUS SHEPTUH, 3aKOH COXPaHEHHS
HMITyJIbCa, 3aKOH COXPAHEHHUs DJIIEKTPUYECKOIrO 3apsijia, 3aKOH COXPAHEHHUS
MaccoBOTO YHMCNA, MOCTyaaTel bopa, 3aKOH paguOakTUBHOIO pacnana; IpH
9TOM pa3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHa, €ro MaTreMaTH4YecKoe
BbIpa)KeHUE U YCI0BU (TPaHUIIbl, 00JIACTH) TPUMEHUMOCTH




11.7

OrnpenenaTb HaMpaBJICHUE BEKTOPA UHIYKIIUM MarHUTHOTO TOJISI IPOBOIHUKA C
TOKOM, CHJIbl AMriepa u cuibl JlopeHia

11.8

CTpoHuTh U ONHCHIBATh H300pAKEHUE, CO3/IaBAEMOE TIIOCKUM 3€pKaJIOM, TOHKOM
JIMH301

11.9

BBITIOJHATE  OKCIIEPUMEHTHI TI0 HWCCICIOBAHUIO (U3WYCCKUX SIBICHUUA U
IPOIIECCOB C HCIIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX W3MEPEHHI; MPH ITOM
dbopmynmupoBath TpoOiieMy (3amady) M THIIOTE3y Y4eOHOTO OSKCIICPUMEHTA,
coOuparh yCTAaHOBKY W3 MPEIJIOKEHHOTO OO0OpPYMOBaHUs, MPOBOIWTH OIBIT U
(hopMyITMpOBaTh BHIBOIBI

11.10

OcCymecTBIATh MpsIMBbIE W KOCBEHHBIE M3MEpeHHs (PU3MUECKUX BEIWYHH; MPH
3TOM BBIOMPATh ONTHUMAJIBHBIN COCOO M3MEPEHHUS U UCHOJIb30BaTh W3BECTHBIE
METO/Ibl OLIEHKH ITOTPEITHOCTEN U3MEPEHNN

1111

HccnenoBaTh 3aBUCUMOCTH (PU3NYECKUX BEIMYMH C HCIIOJIB30BAHUEM MPSIMBIX
W3MEpEHUH; MpU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATh PE3yJIbTaThl
MOJIyYE€HHOH 3aBUCHUMOCTH (PU3MYECKHUX BEJIMYUH B BUAE TaOIHI] U rpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIIET0BAHMS

11.12

ColOmrogate mpaBuia 0€30MacHOTO Tpy/Aa MPU MPOBEACHHUH HCCICIOBAHUN B
paMKax y4eOHOTO JKCIIEPHUMEHTA, y4eOHO-HCCIIEIOBATENILCKOM W TMPOEKTHOU
NESTeTbHOCTH  C  HWCIOJNB30BAaHUEM  U3MEPUTENBHBIX  YCTPOWCTB U
1a00paTOpPHOTO 00OPYI0BAHUS

11.13

Pemath pacu€THbIe 3a1a4M ¢ SBHO 33JaHHON (PU3MUECKON MOJEIBIO, HCIIOIb3YS
(¢u3HUecKkue 3aKOHBI W TPHUHIMIGI, HAa OCHOBE aHalIM3a YCJIOBHS 3aadd
BBIOMpaTh (PU3NYECKYIO MOJICTh, BRIACIAThH (PU3NYECKUE BETMUYUHBI U (DOPMYIIBI,
HEoOXOUMBIC JUIsl €€ PelICHUs], POBOJAUTh PACUYETHI U OIICHUBATh PEATbHOCTH
MOJTy4CHHOTO 3HaUCHUSI (PU3MYECKON BEIIMIHHBI

11.14

Pemrate kadecTBEHHbBIC 3aJaydl: BBICTPAMBATh JIOTUYECKH HETPOTHBOPEUYHBYIO
LENOYKY PACCYKACHUH C OMOpOW Ha M3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3uYecKue sBICHUS

11.15

Hcnonb3oBath MpH perieHnH yu4eOHbIX 3a7ad COBpEeMEHHble HH(DOpPMAIlMOHHBIE
TEXHOJIOTUH JJIsl IOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUU U MPEACTABICHUS
yu4eOHOM M HAYYHO-MOMYJISPHON HHGPOpPMAIUK, MOJYYEHHON M3 pa3IU4HBIX
UCTOYHUKOB; KPUTHUECKU aHAIU3UPOBATH MMOIy4aeMyIo HH(popMaIio

11.16

0OBSACHATH IPUHIUIIBI JESHCTBUS MAIlIMH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3nnyaTh YCIOBHS UX 0€30MaCHOTO UCIOJIb30BAHMUS B TOBCEIHEBHOM JKU3HU

11.17

[IpuBoauTE mpuUMepsl BKIAAa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYKAIOLIErO0 MUpA, B Pa3BUTHE
TE€XHUKH U TEXHOJIOTHM

11.18

Hcnonb3oBath TeOpeTUUECKUE 3HAHUS 110 (PU3UKE B TIOBCEHEBHOM YKU3HH IS
oOecrieueHHs OE30MAaCHOCTH TPU OOpAICHUU C MPUOOPAMU U TEXHUYCCKUMHU
YCTPOWCTBAMH,  JUISI  COXPAHCHUS  370pPOBbS W COOJIIOJICHUS  HOPM
HKOJIOTMYECKOT0 IOBEACHHS B OKPY)KalOIIel cpene

11.19

PaGotatb B Trpymnme ¢ BBIIOJIHEHHWEM pPA3JIMYHBIX COLMAIbHBIX pOJIEH,
IUITaHUPOBaTh pabOTy TPYMINbI, PALMOHAIBHO paclpeneNiaTh OO0S3aHHOCTU U
IUTAHUPOBATh JEATENbHOCTh B HECTAHJAPTHBIX CUTYaIUAX, aICKBATHO OLIEHUBATh
BKJIa/1 K&KJ0T0 U3 YYaCTHUKOB IPYIIIbI B pEIlIEHHE paccMaTprUBaeMOn MpoosieMbl




IMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC
Kon Kon
paszena NPOBEpPsIEMOro IIpoBepsiemble 3JIeMEHTHI COACPKAHUS
3JIeMEHTa
OU3NKA U METOJbl HAYYHOTI'O ITO3HAHUA
®usuka — Hayka o mnpuponae. Hayunsle MeTOABI NO3HAHUA
11 OKpyKaromero mupa. Pojib dKCEepuMEHTa U TEOPUU B IMPOLECCE
MO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PU3UKE
1 MonenupoBanue (GU3NYECKUX SIBICHUH W mporeccoB. Hayunbie
runorte3pl.  Pu3Myeckue  3aKOHBI M TeOpuH. [ 'paHuIbI
1.2 OPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIMI COOTBETCTBUS.
Pons u mecro ¢usuku B (GOpMUPOBAHUU COBPEMEHHOM HaydHOMH
KapTHUHBI MUPA, B IPAKTHUECKOM EATEIbHOCTH JIIOJIEN
2 MEXAHUKA
KMHEMATUKA
5 Mexannueckoe nBwkeHHE. OTHOCUTENBHOCTh MEXaHUYECKOTO
11 nBrkeHus. Cucrema oTcuéra. Tpaekropust
[Tepemenienne, CKOpPOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAas
219 CKOPOCTh) U YCKOPEHHE MaTepUaJbHOM TOYKH, MX NMPOEKIUU Ha
1. ocH cucrteMbl koopauHaT. CloxeHHe MepeMelleHUu U CII0KEeHUe
CKOpoCTen
PaBHOMEpHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBUKECHHUE.
2.1.3 ['paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUs, IIyTH U
IepPEMEIIECHUS MaTEPUAIbHON TOYKU OT BPEMECHHU
214 CBoboaHOE masieHne. Y CKOpeHHe CBOOOHOTO TTaJICHHS
2.1 Kpusonnueiinoe JBYDKCHHE. PaBHOMEpHOE JBUKCHHE
MaTEpUaIbHOM TOYKH IO OKPYXKHOCTH. YTJIOBas CKOPOCTS,
2.15 nuHelHas ckopocts. [lepumon u wactora. LleHTpocTpemurenbHOe
YCKOpEHHE
TexHudeckne yCcTpPONCTBA: CIUIOMETD, JABWKEHHE CHapsIOB,
216 LICITHBIE ¥ PEMEHHBIE IIepeaauu
[Ipaktnyeckue pabGoTbl. I3MepeHHe MIHOBEHHOH CKOpOCTH.
HccnenoBanue COOTHOLIEHHS MEXAY MYTSIMH, IPOMIEHHBIMU
217 TEJIOM 32 I0CIe]0BATENbHEIE PABHBIC MPOMEKYTKH BPEMEHH IPH
PaBHOYCKOPEHHOM JBM)KCHMHM C HA4YaJIbHOM CKOPOCTBIO, PaBHOU
Hymo. HM3ydeHue [BW)KEHUS IIapUKa B BA3KOM JKHIKOCTH.
W3yuenue nBrxeHus Te1a, OpOIIEHHOT0 TOPU30HTAIBHO
JMUHAMUKA
IIpuHuun otHocurensHocTy ['amunes. Ilepselii 3akoH HproToHa.
221 WHepumaneHble cCUCTEMBI OTCUETA
2.2.2 Macca tena. Cuna. [IpuHiun cynepno3unuu cui
29 Bropoit 3akon HproTOHa 18 MarepuanbHOM  TOYKM B
223 uHepransHoi cucreme orcuéra (MCO). Tperuit 3akon HproToHa
JUISL MaT€pUAIIbHBIX TOUEK
294 3akoH BcemupHoro TaroteHus. Cuma  Tspkectu.  IlepBas
o KOCMMUECKasi CKOpOCTh. Bec tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka




Cuna tpenusa. Cyxoe Tpenue. Cuia TPEHUsI CKOJIBKEHHS U CUia

2.2.6 Tpenus: nokos. Kosapduuuent tpenus. Cuiia cOnpoTUBICHUS MPH
JBUKEHUM TeJa B )KUIKOCTH UJIH rase
297 [TocTynarensHoe U BpamaTeIbHOE IBUKEHIE A0COFOTHO TBEPIOTO
Tena
MoMEHT cuiibl OTHOCUTENBbHO OcCH BpauieHus. Ilneuo cuibl.
2.2.8 VYcnosus paBaoBecust TBEporo Tena B MCO
299 Texnnueckue YCTpOMCTBa: MO AIIUITHUKH, JBIDKCHUE
UCKYCCTBEHHBIX CITYTHUKOB
[Ipaktnueckue pabotel. M3yueHue nBHKeHuss Opycka 10
HAaKJIOHHOM IJIOCKOCTM TMOJ JEMCTBHEM HECKOJBbKUX  CHIL
2210 HccnenoBanue 3aBUCHUMOCTH CHUJI YIIPYrOCTH, BO3HHUKAIOUIUX B
nehopMupyeMoi IpyKUHE U PE3UHOBOM 00pasIle, OT BEIUYUHBI UX
nedopmaruu. MccnenoBanue ycioBHil paBHOBECHST TBEPIOTO Tea,
MMEIOLIET0 OCh BpalleHUs
3AKOHbI COXPAHEHI A B MEXAHUKE
931 NMnynec mMaTepuanbHONW TOYKH, CHCTEMbI MaTE€pHAbHBIX TOYEK.
o HNMnynsc cuitbl M M3MEHEHUE UMITYJIbCaA Tea
2.3.2 3akoH coxpaneHnus umiyisca B ICO. PeakTuBHOE NBMKEHUE
2.3.3 Pa6ora cuiel
234 MoIHOCTE CHJIBI
Kunetnyeckass »sHeprusi MarepualibHOM TOuykd. Teopema o
2.3.5 KMHETUYECKON SHEPIUU
[lorenmmaneHass osHeprus. [loTeHnManbHass SHEPrus YHIpyro
23 2.3.6 nepopMupoBaHHON mnpyxuHbl. [loTeHuuanbHas sHeprus Tena
BOJIN3M IOBEPXHOCTH 3eMIIU
[ToreHimanbHble M HEMOTEHUUaNbHble CHIBL. CBsA3b PabOTHI
2.3.7 HEMOTEHLIUAIbHBIX CHJI C M3MEHEHHEM MEXaHHYeCKOH 3Hepruu
CHCTEMBI TeJl. 3aKOH COXPaHEHHsI MEXaHUYECKOH 3HEpr1U
2.3.8 Yrpyrue u Heynpyrue CTOJKHOBEHUS
239 TeXHquCKIZIe YCTpOICTBA: JBMKEHHE PpaKeT, BOJOMET, KoIep,
NPYKUHHBIN TUCTOJIET
[Ipaktuyeckue pabotTel. M3yueHue CBA3M CKOpOCTEH Ten MNpHU
2.3.10 HeynpyroMm yaape. MccnenoBaHue CBsi3u  pabOThl  CHIIBIL  C
U3MEHEHHEM MEXaHMUYECKOW SHEpPIuu Tesa
3 MOJIEKVJISIPHASI ®U3UKA 1 TEPMOJJMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM
OCHOBHBIE TIOJOXKEHUS MOJIEKYJIIPHO-KMHETHYECKOW TEOPHH.
311 BpoynoBckoe nBmxkenue. uddysus. Xapakrep IBUKEHUS H
B3alMO/ICHCTBUS YACTHI] BEILIECTBA
312 Mopenn cTpoeHuss Tra3oB, JKMIKOCTEH M TBEPABIX TEl U
- 00BsICHEHHE CBOICTB BelleCTBA HA OCHOBE 3THX MOJIEIeH
31 3.1.3 Macca monekyn. Konndectso Benectsa. [locrosinnas ABoranpo
Tennosoe paBHoBecue. Temmneparypa u e€ usmepenue. [llkana
3.14 teMrieparyp Llenscus
315 Mopnens uneansHoro raza. OCHOBHOE ypaBHEHHUE MOJIEKYJSPHO-
KWHETUYECKOW TEOPUU HICAIBHOTO Ta3a
3.1.6 AbGcomoTHas TeMmmepaTypa Kak Mepa cpelHell KHHEeTH4ecKou




SHEPIruM TEIUIOBOrO JABWXEHHUs 4dacTul raza. lllkana Ttemmneparyp
KenpBuna

3.1.7 VYpasuenue Knaneiipona — Menneneesa. 3akoH JlanbToHa
I'azoBble 3ak0HBI. M301po1iecChl B HI€aIbHOM I'a3€ C MOCTOSHHBIM
3.18 KOJIMYECTBOM BEIIECTBA: U30TEpPMa, H30X0pa, n3obapa
3.1.9 TexHuueckre ycTpoucTBa: TEpMOMETP, OapoMeTp
[IpakTnueckue pabotsl. M3mepeHne macchl BO3AyXa B KJIacCHOM
3.1.10 komHare. MccimemoBaHue 3aBUCHMOCTH MEXIAY IapaMeTpamu
COCTOSIHUS Pa3pEXKEHHOI0 ra3a
OCHOBbI TEPMO/IMHAMUWKN
TepmoguHamuueckas cucreMa. Brytpennsis JHEprus
321 TEPMOJIMHAMHYECKON CUCTEMBI U CITIOCOOBI €€ U3MEHEHUS
29 KomnuectBo  Ttermotsl u paGota.  BHyTpeHHsist  sHeprus
32. OJJHOATOMHOI'O HMJICAJILHOI'O I'a3a
Buner TEIUIONEepeIaun: TEIJIONPOBOJHOCTD, KOHBEKIIHS,
3.2.3 m3nydeHre. TermoéMKocTh Tenma. YIenbpHas —TermIo€MKOCTh
BenlecTBa. Pacy€r komuuecTBa TEIUIOTH IPU TEIUIONEpeiaue
[IepBblli 3aK0H TepMOoAMHAMUKH. [IpuMeHeHHe MepBOro 3akoHa
3.24 TEPMOJMHAMHUKHU K H30Ipoleccam. ['paduueckas MHTepHpeTanus
3.2 paboThI Taza
TemmoBble MammHbl. [IpUHOMOBI AEUCTBHS TEIJIOBBIX MAIIIHH.
[IpeobpazoBanus sHEPTrUM B TEIUIOBBIX MamuHax. Kosdduiment
325 nose3Horo aewicteus (nmanee — KIIJ[) terutoBoit mammabl. [lukmn
Kapno u ero KII/]
Bropoit 3akon TtepMoamHamuku. HeoOpaTUMOCTh MpOIECCOB B
3.2.6 npupose. TeruioBble JBUTATENU. OKOJIOTMYECKHE MPOOIEMbI
TEIUIO3HEPTeTUKH
Texuudeckue ycTpoiicTBa: IBUraTellb BHYTPEHHErO CrOpaHMs,
3.2.1 OBITOBOM XOJIOIMIBHUK, KOHIUIIHOHEP
3.2.8 [IpakTrueckue paboThl. MI3MepeHue yaenbHON TETI0OEMKOCTH
ATPETATHBIE COCTOSHMA BEHIECBA. ®A30BbBIE [TEPEXO/IbI
[TapooOpa3zoBanue u KoHJeHcauus. VcmapeHue u KHUIIEHHE.
3.3.1 VYaenpHas TEioTa napooOpa3oBaHus. 3aBUCHMOCTh TeMIIepaTypbl
KUTICHUS OT JaBJICHUS
AGCOMIOTHAS M1 OTHOCUTENbHAS BIAKHOCTh BO3yXa. HachlleHHbIiH
3.3.2 map
TBépnoe teno. Kpucrammmueckue u amopgHbie Tena. AHU30TPONHUS
3.3.3 cBoiicTB  KkpuctamoB. JKunkue kpuctawibl. CoBpeMeHHbIE
3.3 MaTepHUaIIbI
[InaBnenue u KpucramM3anus. YAeTbHas TEIJIoTa TUIaBIEHUS.
334 Cybnumarus
3.3.5 YpaBHeHHUE TEIIOBOTO OanaHca
TexHudeckne ycTponucTBa: TMTPOMETP U IICUXPOMETP, KaJOPUMETP,
3.3.6 TEXHOJIOTUH IOJIyYEHUSI COBPEMEHHBIX MAaTEpPHAIOB, B TOM YHCIIE
HAaHOMAaTEpPHAaJIOB, © HAHOTEXHOJOTUHU
3.3.7 [IpakTruyeckue paboThl. MI3mMepeHne BIaXHOCTH BO3/1yXa
4 DJIEKTPOJJUHAMUKA
4.1 OJIEKTPOCTATUKA




DnexTpu3anus Teil. DIeKTpudecKuil 3apsai. [[Ba Bua 3eKTpu4eckux

411
3apsa0B
412 [IpoBOAHUKH, AUBIIEKTPUKU U MOJIYIIPOBOAHUKH
413 3aK0H COXpaHEHUS JIEKTPUUECKOTO 3apsia
414 B3aumoneiictue 3apsioB. 3akoH Kynona
Onexkrpuueckoe rmnosie. HanpsykEHHOCTh 3IEKTPUYECKOrO MOJIS.
4.15 [Ipunnun cynepno3uuuu. JIMHUM HAPSHYKEHHOCTH JIEKTPUUYECKOTO
HOJIst
Pabota cun snexkrpocraruueckoro moist. [lorenmman. PasHocts
4.1.6 IIOTEHIIAAIOB
[IpoBOIHUKY U TUANEKTPUKU B MOCTOSIHHOM 3JIEKTPUYECKOM II0JIE.
aLr JwusnexTpuyeckas IpOHUIIAEMOCTb
418 OnekrpoéMkocts.  KoHmeHcatop.  DNEKTpOEMKOCTh  TIOCKOTO
KOHJIEHCAaTOpa. DHEprus 3apsHLKEHHOTO KOHIEHcaTopa
Texanueckue YCTpOMCTBA: 3JIEKTPOCKOII, JIIEKTPOMETP,
4.1.9 JNEKTpOCTaTUYECKash 3alluTa, 3a3eMJICHHE DJIEKTPONpPUOOPOB,
KOHJIEHCATOP, KCEPOKC, CTPYWHBIN TPUHTED
4110 [IpakTnyeckue paboTBhI. N3mepenne EKTPOEMKOCTH
KOHJIeHcaTopa

4.2

IIOCTOSIHHBIN DJIEKTPUYECKHM TOK. TOKU B PA3JIMYHbBIX CPEJIAX

YcnoBus CyoI€CTBOBAaHUA ITOCTOSAHHOI'O JJICKTPHYCCKOI'0 TOKaA.

42.1 o
Hcrounukm Toka. Cuia Toka. [locTOSIHHBIN TOK
4.2.2 Hanpspkenne. 3akon Oma aj1s ygacTka 1enu
DJIEKTPUYECKOE  COMPOTUBIIECHUE.  YNIEJIBHOE  CONPOTHBIICHUE
423 BEIIIECTBA
424 [locnenoBarensHOE, TMapajlieIbHOE, CMEIIAaHHOE COCIUHEHHUE
o MIPOBOJHUKOB
4.2.5 Pabota anekrpuueckoro Toka. 3akoH Jxoyns — Jlenna
4.2.6 MONTHOCTB IEKTPUIECKOTO TOKA
anekTpoaBwkymas cwia (mamee — DJIC) w  BHyTpeHHee
4.2.7 CONPOTHBIICHUE MCTOYHUKA ToKa. 3akoH OMa 1  TOJHOM
(3aMKHYTOM) AneKTprdeckoi menu. KopoTkoe 3amMpIkaHuE
DJIIeKTPOHHAs MPOBOJUMOCTh TBEPABIX METALIOB. 3aBUCUMOCTh
4.2.8 COMPOTHBIICHUS METAIJIOB OT TeMIieparypbl. CBEpXIPOBOAUMOCTh
4.2.9 DNeKTpUYEeCKUil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB
[MonynpoBoanuku. CoOCTBEeHHAass W MPUMECHas MPOBOJUMOCTH
4.2.10 noynpoBoaHUKOB. CBolicTBa P-N nepexona. [lonynpoBogHMKOBBIE
prOOPHI
4211 DNEeKTpUYeCKHid TOK B  DIEKTPOIMTAX.  IJJIEKTPOIUTHYECKAs
- JUCCOIMAas. DIIEKTPOJIH3
DOnexkTpuueckué  TOK B Trasax. CaMOoCTOSTEBHEIH U
4.2.12 HECaMOCTOSITENIbHBIN pa3psia. PaznudHble TUIBI CaMOCTOSTEIHHOTO
paspsaa. Mounus. [1nazma
TexHuueckrue yCTpPOMCTBA: aMIepMEeTp, BOJBTMETP, PEOCTarT,
HMCTOYHUKU TOKa, AIIEKTpOHArpeBaTebHbIC npubopHI,
42.13 INEKTPOOCBETUTEIbHBIE TPHUOOPHI, TEPMOMETP COMPOTUBICHHUSI,
BaKyyMHBIH JIIOI, TEPMHCTOPHI u (bOoTOPE3UCTOPHI,

HOJ'IYHpOBO,I[HI/IKOBHﬁ JAU0 4, raJlbBaHHUKa




[Ipaktuyeckue paboThl. M3ydeHwe CMEHMIAaHHOTO COEIUHEHHS

4214 pPE3UCTOPOB.
Mamepenne DOJIC wucTtoyHuka TOKa M €r0  BHYTPEHHETO
conpoTuBiieHUs. HabmoneHne anekTpoinsa
11 KVIACC
Kon Kon
pasiena NPoBEpPSIEMOr0 IIpoBepsieMble 371eMeHTHI COAEPKAHUS
3JIeMEeHTAa
4 OJIEKTPOJIMHAMUKA
MATHUTHOE T10JIE. DJIEKTPOMAT'HUTHA S MHA YKL A
431 IlocrostaubIC MarHuTEL. BzaumopeticrBre MOCTOSIHHBIX
MAarHuTOB
MarnutHoe mnosie. Bektop MarHuTHOM uHAYKIMH. [IpmHummn
4.3.2 Cynepro3unuu. JINHUM MarHuTHOM MHAYKIMHW. KapTuHa nuHMM
MarHUTHOW WHAYKIIMH TIOJISI TOCTOSTHHBIX MarHUTOB
MarauTHO€E moJie MPOBOJHUKA ¢ TOKOM. KapTuHa JUHUN TOJIS
433 JUTMHHOTO TIPSIMOTO TPOBOJHHKA M 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA,  KaTymku ¢  TokoM. Omeir  Opcrena.
B3aumoaelicTBrue mpoBOAHUKOB C TOKOM
434 Cuna AMmriepa, e€ MOTyJb U HallpaBJICHHUE
Cuna JlopeHua, e€ MOIyJlb W HampaBlieHHE. J[[BrkeHue
4.3.5 3apsHKEHHON YacTHIIBI B OJTHOPOJHOM MarHUTHOM moje. PadoTa
cunel Jlopenia
4.3.6 SIBneHne AIeKTPOMAarHUTHON HHIYKITUN
4.3 437 [ToToK BeKTOpa MarHUTHOW WHIYKIITHH
4.3.8 OJIC uHayKuuu. 3aKoH JIEKTPOMAarHuTHOM nHayKiuu dapanes
43.9 Buxpeoe anextpuueckoe nosie. I1C HHIYKIUKU B TPOBOJHUKE,
e JBIDKYIIEMCSI TIOCTYIATEIHHO B OJTHOPOJTHOM MarHUTHOM I10JIE
4.3.10 [TpaBumo Jlenma
4311 NHIyKTUBHOCTb. SIBnenue CaMOUWHTyKIIWH. OJ1C
CaMOMH/TYKITUN
4.3.12 OHEeprust MarHUTHOTO MOJIS KaTYIIKU C TOKOM
4.3.13 DNEKTPOMArHUTHOE T0JIE
Texanueckue yCTpOiicTBa: IMOCTOSIHHBIC MAarHHTEHL,
4.3.14 ANEKTPOMArHUTBI, AJIEKTPOIBUTATENb, YCKOPUTEIN IEMEHTAPHBIX
YacTHUll, UHAYKIMOHHAS TeYb
[IpakTueckue padboTsl. M3yueHre MarHUTHOTO TMOJISl KaTYIIKH C
TokoM. MccnegoBanme nAeHCTBUS IIOCTOSHHOIO MarHuTa Ha
4.3.15 paMKy ¢ TOKOM. lccrnenoBaHue sIBI€HUSI SIEKTPOMATrHUTHOM
UHIYKITUT
5 KOJIEBAHUM A 11 BOJIHbBI
MEXAHUYECKUE U DJIEKTPOMAIT'HUTHBIE KOJIEBAHUA
Konebarenbuas CHCTEMa. CB00OOIHBIE KOJIeOaHMSI.
51 51.1 l'apmonmnueckue konebanus. [lepwon, wactoTa, aMIUIUTyAa |
(aza konedbanuit
5.1.2 [IpyxuHHBIA MasTHUK. MaTeMaTUUECKUN MasTHUK




5.1.3

VYpaBHeHue rapmMoHHueckux kojiebanuii. Kunemaruueckoe u
JMHAMHYECKOE OMHMCAaHUE KOJICOATeLHOTO JIBHKECHUS

.14

[IpeBpaiienue 3HEpruM IpU TaPMOHUYECKUX KOJEOAHUSAX.
CBs3b  aMIUIUTYABl  KOJIGOAHWH HMCXOTHOW BEIMYUHBI  C
aMIUTUTYAaMHU KOJIeOaHUH €€ CKOPOCTH M YCKOPEHHUS

5.15

Konebarenbusiii  koHTYp. (CBOOOIHBIE 3JIEKTPOMAarHUTHBIE
Koje0aHusl B HAEaJIbHOM KOJI€OATEIbHOM KOHTYpeE. AHAIOTUS
MEX/y MEXaHUYECKUMU U JIEKTPOMArHUTHBIMHM KOJICOAHUSMHU.
®opmyna Tomcona

5.16

3aKOH COXpaHEHUs PHEPruu B HJACATBHOM KOJeOaTeIbHOM
KOHTYpE

9.1.7

BbIHyX/I€HHBIE ~ MEXaHUYECKHE KoJe0aHusl. Pe3onanc.
P€30HaHCHa${ KpI/IBafl. BI)IHY)K)IGHHBIC BJICKTpOMaFHI/ITHI)Ie
KOJIEOAHU .

5.1.8

[lepemennsbiii Tok. CHHYCOMIATbHBINA TEPEMEHHBIH TOK.

5.19

MOonTHOCTh MEPEMEHHOTO TOKA. AMIUTUTYTHOE U JCUCTBYIOIIIEE
3HAYECHHE CHJIBI TOKA ¥ HATPSDKECHUSI

5.1.10

Tpanchopmarop. IlpousBoactBo, mnepemaya u morpebiaeHHE
JNEKTPUYECKOM  HHEpruu.  OKOJOTHYECKHE  PHUCKH  IIpH
IIPOU3BOJICTBE ANEKTPUYECKOMN SHEPIuu. KynsTypa
WCII0JIb30BAHHUS AEKTPOIHEPTUU B TOBCETHEBHOM KU3HU

5.1.11

Texnuueckue  ycTpoicTBa:  cedicmorpad,  AICKTPHUUSCKUN
3BOHOK, JINHUU 3JIEKTpoIiepeaay

5.1.12

[Ipaktnueckue paboThl. McciemoBanue 3aBUCHUMOCTH TEpHOIA
MalbIX KojeOaHui rpy3a HA HUTU OT JJUHBI HUTH U MAaccChl
rpy3a. HccnemoBaHue TmepeMEHHOrO0 TOKa B IeNH U3
MOCIIEZIOBATEIbHO COEOUHEHHBIX KOHJEHCATOpa, KaTyWIKd U
pesucropa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

MexaHuyeckue BOJIHBI, YCIOBHUsL pacnpoctpaHenus. [lepuon.
CkopocTb pacmpocTpaHeHus M inHa BOJHbL. [lomepeunbie u
IPOJOJIBLHBIE BOJTHbI

5.2.2

###Par### Nnrepdepenius u nudpakius MEXaHMIECKUX BOJTH

5.2.3

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. BeicoTa Tona. Tem6p
3ByKa

5.24

:‘)HGKTpOMal"HI/ITHLIC BOJIHBI. YcaoBus H3JTy4YCHUA
QJICKTPOMArHUTHBIX BOJIH. Bzaumnuas OpHCHTALlUsI BCKTOPOB E,
Buvs SHGKTpOMaFHHTHOﬁ BOJIHC B BAKyyM¢€

5.2.5

CBolicTBa EKTPOMAarHUTHBIX BOJIH: OTPa)KEHUE, IPEJTOMIICHHE,
nonspuzauus,  gudpakuus,  uHTepdepeHuus.  CKopocTh
JIEKTPOMArHUTHBIX BOJIH

5.2.6

[Ikana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
ANIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHI_II/IHBI paauoCBA3n U TCJICBUJACHUA. Pagnonokarnusi.
QHGKTPOMB.THI/ITHOC 3arpsA3HCHUC 0pr>1<arome171 Cpcabl

5.2.8

TexHudyeckue  ycTpoWcTBa:  MY3bIKAIbHBIE  HHCTPYMEHTHI,
yIAbTPa3BYKOBasl TMarHOCTHKA B TEXHHKE W MEAMILIMHE, pajap,
panuonpuéMHUK, TENEBU30p, aHTeHHa, TeaedoH, CBU-nieus

5.3

OIITUKA




5.3.1

[IpsiMonuHeliHOE  pacnpoCTpaHEHUE CBETa B OJHOPOJHOM
cpexe. JIyd cera

5.3.2

Otpaxkenue cBera. 3akoHbl OTpakeHMsl cBera. IlocTpoeHue
N300paKCHUH B INIOCKOM 3epKajie

5.3.3

[Ipenominenue cBera. 3aKOHBI MPETOMIICHUS cBeTa. AOCOIOTHBIN
N0Ka3aTeib PEJIOMIICHUS

534

[Tonnoe BHyTpeHHee oTpaxeHue. IIpenenpHbI yroa MOJHOTO
BHYTPEHHETO OTPAXKEHU

5.3.5

Jucnepcus ceeta. CiioxHbIi cocTaB Oesoro ceera. Lper

5.3.6

ColOupatoriue u  pacceuBarolie JUH3bL. TOHKas JUH3a.
@OKYCHOE pPacCTOSHHE W ONTHYECKAas] CHJIA TOHKOW JIMH3BI
[Toctpoenne n300pakeHUl B COOMPAIONINX U PACCEUBAIOIINX
muH3ax. PopMmyna TOHKOW JIMH3bl. YBEIWYEHHE, J1aBacMOe
JIMH301

5.3.7

[Ipenensl TPUMEHUMOCTH T€OMETPUUYECKON ONTHKU

5.3.8

Hurepdepentius cera. KorepeHTHbIE HMCTOYHHUKH. Y CIOBHS
HaO0ICHUS MaKCUMYMOB 71 MHUHUMYMOB B
UHTep(DEPEHIIMOHHON  KapTHHE  OT  JBYX  CHH(A3HBIX
KOTE€PEHTHBIX UCTOYHUKOB

5.3.9

Hudpakuuss cBera. JudpakuuoHHas pemérka. YcIoBHe
Ha6J'IIO)IeHI/I${ TJIaBHBIX MaKCUMYMOB npu naacHuun
MOHOXPOMAaTHUYECKOIO CBETA Ha AU(PAKIUOHHYIO PEIIETKY

5.3.10

[Tonsapuzanus cBera

5.3.11

TexHuueckue  yCcTpOWCTBa: O4YKH, Jyna, (oToammapar,
POEKIMOHHBIA anmnapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TU(PAKIIMOHHAS PEHIETKA, OJISIPOU]]

5.3.12

[Ipaktrueckue paboTel. 3mMepenne mokasaresns mpeoMIICHUS.
HccnenoBanue CBOMCTB M300pakeHU# B JiMH3aX. HaOmroneHue
JUCTIEPCUU CBETa

DJIEMEHTBI CIIELTUAJIBHOM TEOPMY OTHOCUTEJIBHOCTU

FpaHI/IHBI IIPUMEHNMOCTHU KJIaCCHYECKON MEXaHHKH. HOCTy.]'IaTBI

6.1 TEOPUH OTHOCHUTEJIBHOCTU: MHBAPHMAHTHOCTh MOAYJISL CKOPOCTHU
CBETa B BaKyyMe, IPUHLIUAII OTHOCUTEIIBHOCTH DWHINTEHHA
6 OTHOCUTENBHOCTb OJJHOBPEMEHHOCTH. 3aMeJICHHUEe BPEMEHU U
6.2 COKpAIllEHUE JUTUHBI
6.3 DHeprus U UMITYJIbC CBOOOTHON YaCTHIIbI
6.4 CBs3b Macchl ¢ 3HEpPruel U UMIYJIbCOM CBOOOJHOW YaCTHIIBI.
' OHeprus MoKost CB0O0IHON YaCTHULIBI
7 KBAHTOBAS ®M3UKA
DJIEMEHTBI KBAHTOBOM OITUKH
711 (DOTOHLI; @®opmyna [lnanka cBs3u sHepruu (OTOHA C €ro
4acTOTON. DHEPrus U UMIYNbC GOTOHA
OtkpeiTue u wuccnenoBanue ¢orodpdexra. Omnbiter Al
71 712 CronetoBa. 3akoHbl poTodddexTa
713 VYpaBHenune Oifnmreitna s gotodddexra.  «Kpachas
- rpanuna» Gorosppexra
7.1.4 Jasnenue ceera. OnwiTel [1.H. JleGenena
7.15 XUMHYECKOE JENCTBHE CBETA




Texunuyeckue  ycTpoiicTBa:  (OTOINIEMEHT,  (POTOJATUHMK,

7.1.6
coJiHeYHast OaTapesi, CBETOINO]T
CTPOEHUE ATOMA
701 Mouens aroma Tomcona. OnbiTe Pesepdopa mo
UCCJIEJOBAHUIO CTpOeHUs aToMa. [ inanerapHas Moenp aToMa
[Moctymarer Bopa. M3mydenue u morioieHue (GOTOHOB TpH
7.2.2 IepexoJie aToMa C OJHOTO0 YPOBHS SHEPrHMM Ha Jpyrou. Bumsl
cnekTpoB. CeKTp ypOBHEM 3HEpPruu aroma Bo10poaa
79 BoisiHOBBIE  cBOlicTBa _ dacTHL. Bonuer  nme  bpoiis.
7.2.3 KopnyckynsipHo-BosHOBOM nayanmu3Mm. Judpakius 351eKTpoHOB
Ha KpHUCTauIax
794 CrioHTaHHOE€ U BBIHY)KJIEHHO€ HW3JydeHHE. YCTpOMCTBO U
IPUHLIMI padoTHI J1a3epa
Texnnueckue YCTpOMCTBa: CIIEKTpaJIbHBIN aHanu3
7.25 (cexTpockom), Ja3ep, KBAaHTOBbIM KOMIIBIOTED
7.2.6 [IpakTueckue padotsl. HabnroneHue nuHelyaToro cnekrpa
ATOMHOE A/1PO
7.3.1 MeTo 161 HaOIIOIEHUS M PETUCTPALIUU AJIEMEHTAPHbBIX YaCTHUI]
OtkpeiTHe  pammoaktuBHOCTH. OmnbiTel  Pesepdopma 1o
732 OIPENEIIEHUIO COCTaBa PaJUOAKTUBHOIO HM3aydeHus. CBoMCTBa
anbda-, 6eTa-, raMMa-u3aydeHus. BiusiHre pagroakTUBHOCTH Ha
YKUBBIE OPraHU3MBbl
OtkpeiTHE TNpOTOHA W HeuTpoHa. HykimoHHas mopens sapa
7.3.3 ['eiizenOepra — MBanenko. 3apsn sapa. MaccoBoe uucio sapa.
N3oTonsl
Anbba-pacnaz. DIEKTPOHHBIA W TO3UTPOHHBIA OeTa-pacma.
7.34 ["'amMma-u3nydenne. 3aKOH paJuoaKTUBHOIO pacraaa
7.3 DHeprus CBSI3U HYKJIOHOB B sifpe. SlnepHbie cuibl. [ledekr
7.3.5 Macchl sipa
7.3.6 SnepHblie peakiuu. Jlenenre u CUHTE3 siIiep
Snepubiii  peaktop. TepmosiaepHbiii cuHTe3. I[Ipobiaembl u
7.3.7 NEPCIEKTUBBI SACPHON SHEPreTHKU. DKOJIOTUYECKHE ACIIEKThI
SIIEPHON SHEPTETUKHU
DneMeHTapHbIe YaCTUIIBL. OTkpbITHE MO3UTPOHA.
738 @OyHIaMeHTalbHbIE B3aUMOICHCTBUS
739 Texnuueckue yCTpOHCTBa: JIO3UMETp, Kamepa BuibcoHa,
~ SIIEPHBIN peakTop, aToMHast boMba
[Ipaktunueckue paboThl. MccnemoBanue TpeKOB yacTHIl (IO
7.3.10 TOTOBBIM (oTOrpadusim)
DJIEMEHTBI ACTPOOU3UKN
8.1 Bun 3Bé3mHoro Heba. Co3Be3nus, sipkue 3BE3JBI, IUIAHETHI, UX
BUJMMOE JIBI)KEHUE
Conneunass cucrema. Ilmanersl 3emHOi Tpynmbl. IlnaHersi-
8 8.2 TUTAHTHl U WX CIYTHHUKH, KapJIUKOBBLIE IJIaHETHl. Maible Tena
ConHeyHOM cucTeMbl
8.3 Counnue, potocdepa u atmochepa. ConHeyHass aKTUBHOCTh
8.4 Wcrounnk sneprun CostHua U 38371
8.5 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb,




pamuyc,  TeMIeparypa, HX  B3aUMOCBsA3b.  Jluarpamma
«CIEKTPAJIbHBI KJIAaCC — CBETUMOCTb». 3BE3ABI TJIaBHOU
IIOCJIEZIOBATEIBHOCTU. 3aBUCUMOCTD «Macca — CBETUMOCTD) ISl
3BE3]1 ITIaBHOM MOCIEA0BATEIBLHOCTH

###Par###Buyrpennee  ctpoenne  3BE34.  CoBpeMEHHbIE
8.6 MPEJICTABJICHUS O TIPOUCXOKICHUH 1 3BoJronuu ComHIIa U 3BE3 .
DTarnbl KU3HU 3BE3]T

Mnineunsiii Ilyte — nama [anmaktuka. CrmpanbHasi CTPYKTypa
lanaktuku, pacnpenenenue 3BE31, raza u npuid. [lomoxenue u

8.7
newxkenne Comuna B [amaktuke. Ilnockas u cdepuueckas
noacucTemsl ['aakTuku
Tunel ranaktuk. PaguoranakTuku u kBasapbl. YEpHbIE IBIPHI B
88 siApax rajlakTUK
Bcenennas.  Pacmmpenune  Bcenennoil.  3akon — XaOOna.
8.9 Paszberanue ramaktuk. Bo3spact u paguyc Bcenennolt, teopus
bonsmoro  B3peBa.  Mogens  «ropsdyer  BceenmeHHOI».
PenukroBoe nuznydenne
8.10 Macmrabnas ~ cTtpykrypa  Bcenennoit.  MeraranakTuka.

Hepeménnsie mpo6ieMbl aCTpOHOMUHU

3.4. Moayasb «lIIkoIbHBIH yPOK»
Peanu3zanus negarornuecKUMHU pabOTHUKAMH BOCTIUTATEIHLHOTO MOTEHIHAIA YPOKaA IPEnoaraet
clieyroniee:

1. VYcranoBneHue NOBEPUTENBHBIX OTHOIIEHHH MEXIy IEIarorm4eckuM pabOTHHKOM U €ro
O0yJaroNmIMMHUCS,  CIMOCOOCTBYIOIIMX  TO3WUTHBHOMY  BOCHPHUATHIO  OOYYaIONTUMUCS
TpeOOBaHMI ¥ TPOCHO TEMaroruvdeckoro pabOTHUKA, MPHUBJICYCHUIO WX BHUMAHHUS K
o0cyxaeMoil Ha ypoke HH(OpMAaIiH, aKTHBH3AINN UX T03HABATEIbHOM JeITEIbHOCTH;

2. IloOyxnenue oOydarommxcsi COONIOAAaTh HA YpPOKE OOIICTIPUHSATHIE HOPMBI ITOBEIACHHSI,
npaBWwiia OOIICHHS CO CTapuMH (TIEJarorHYecCKUMH pPaOOTHUKAMH) H CBEPCTHUKAMHU
(oOy4aromuMucst), MPUHIMITEI YIeOHON TUCIUIUIMHBI U CaMOOPTaHH3aIIH;

3. IlpuBneueHne BHUMaHHS OOYYAIOUIMXCS K IICHHOCTHOMY AacCHEKTy HM3y4aeMbIX Ha YpOKax
SIBJICHUW, OpraHu3amys HX paboThl ¢ TOJydyaeMOW Ha YpPOKE COIHAIBHO 3HAYUMOUN
nHpOpMaue - MHUIUUPOBAHUE €€ OOCYKIEHHs, BbICKAa3bIBAaHHUS OOYYArOIIUMHUCS CBOETO
MHEHHUS 110 €€ TOBOY, BEIPAOOTKH CBOET'O K HEW OTHOLICHUS;

4. Vcmonp3oBaHME BOCHHTATENBHBIX BO3MOXKHOCTEH CONEp)KaHHS YUeOHOTO IIpeMera depes
JEMOHCTPAIIMIO  OOYJArOIIMMCSI MPUMEPOB  OTBETCTBEHHOTO, TPaXXTAHCKOTO ITOBEICHHS,
MIPOSIBIICHUS YeTTOBEKOTIOOMS 1 T0OOpOCEpACIHOCTH:

4.1. 1ondop COOTBETCTBYIOMINX TEKCTOB ISl YTCHHUS,

4.2.110100p COOTBETCTBYIOIHX 3a]a4 JIJISl PEIISHHsI, TPOOJIEMHBIX CUTYAIUH IS
00CYX/IeHHUS B KIIaccCe;

4.3.1ipeIMETHBIE OTUMITHA]IHI;

4.4 enuHBIN TEMaTHYECKHH YPOK;

4.5. TBOpUECKUE 3a]aAHNSI.

5. IlpumeHeHme HA YpOKE HHTEPAKTHBHBIX (DOPM pabOTHI C 00yUAIOIMUCS:

5.1. uHTeIUIEKTYaIbHBIE UTPBI, CTUMYJIUPYIOIINE IT03HABATEIbHYIO MOTHUBAIIHIO;
5.2. inaaKkTHYecKuii TeaTp — OOBIrPhIBAHIE CMOICIIMPOBAHHBIX CUTYAINI;
5.3.TpymnmoBas pabora

5.4.pabora B napax (KOMaHJHOE B3aUMOACIHCTBHE);

5.5. tnckycceus;

5.6. pomarika BOIIpOCOB;

5.7.Kapycenb;

5.8. CUHKBEIIH;




5.9.k7acrep;

5.10. 3CCe;

5.11. asJi;

5.12. pa3sMHHKa;

5.13. JKCIIpecC - OIpoc;
5.14. KOoH(]epeHIHs;
5.15. IIPAKTUKYM;

5.16. KOp3UHA UJIEH;
5.17. IIOBTOPEHUE C OJHOBPEMEHHBIM KOHTPOJIEM;
5.18. Oecena;

5.19. ne0aTel;

5.20. KpYTJIBIA CTOJ.

[Nonnepkka MoTHUBAMH OOyYArOIIUXCS K TONYYEHHIO 3HAHWH, HANaXHBAaHUS TO3WTHBHBIX
MEKIMYHOCTHBIX OTHOIIIEHHH B KJlacce, TIOMOIIb YCTAaHOBJICHHUIO T0OpOXKenaTenbHONH aTMochephl
BO BpeMsl ypoKa:

6.1. pusMuHYTKH;

6.2. UTPOBBIC MOMEHTBI, CUTYAIIUH;

6.3. CHOKETHO — POJIEBBIC UTPHI,

dopMupoBaHUE COIUATEHO 3HAYMMOTO OIBITA COTPYTHUYECTBA U B3aUMHOM MTOMOIIIN:

7.1.medcTBO MOTUBUPOBAHHBIX M 3PYANPOBAHHBIX O0YUYAIOMIMXCS HAJI OJJHOKIACCHUKAMUY,

AMEIOIMMY ydeOHBIE 3aTPY/IHCHHUS,

7.2.KXOMaHIHOE COPEBHOBAHHUE;
WunnuupoBanne ¥ TOMJEPIKKA HCCIENOBATEINBCKOH  JIEITEIBHOCTH  OOYYArONIMXCS  JUIS
MPUOOpPETeHNsT HAaBBIKOB CaMOCTOSITEIFHOTO PEHICHHWS TEOPETHYECKOW TPOOIEeMbl, HaBBIK
TeHepUpoBaHus U 0)OPMIICHHS COOCTBEHHBIX HJICH, HABBIK YBAKUTEILHOTO OTHOIICHHS K UYKUM
uaesM, opOpMIICHHBIM B pa0OTax JPYTrUX HCCIENOBATENCH, HABBIK MyOIUYHOTO BBICTYILICHUSI
Tepes] ayAUTOprel, apryMeHTHPOBAHUS M OTCTAWMBAHUS CBOCH TOYKH 3PEHMS:

8.1. MHAWBUIYaAIBHBIN UCCICIOBATEILCKUI TPOCKT;

8.2.TpyIIoBOI HCCIIEN0BATENbCKHI IPOCKT;

8.3. KOHKYPC IIPOEKTOB.
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