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COJAEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble MeTOAbpl NO3HAHUSA OKPYIKAOIIETO
mupa. Ponp JkcnepuMeHTa W TEOpUM B IIPOLlECCE ITO3HAHUS ITPUPOABL.
DKCHEpUMEHT B (PU3UKE.

MonenupoBanue (u3nuecKux SBIEHUN U mpoueccoB. HayuyHble rumoressl.
dusnueckre 3aKOHbI U TEOpPUH. ['paHUIBI MPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBHUS.

Ponp u mecro ¢u3uku B (HOpMHUpPOBAHMM COBPEMEHHOM HAyUHOM KapTHUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AHanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYHKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpPeaHSAs] CKOPOCTb, MTHOBEHHAasi CKOPOCTb) M
YCKOPEHUE MATEPUATBHOW TOYKH, UX NPOEKIMM HA OCHU CUCTEMbI KOOPJHMHAT.
ClioxeHue nepemMenieHnil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOpEHHOE MNpsAMOJUHEHHOe nBrkeHue. ['paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, NYyTH U NEPEMELICHUS
MAaTE€PUAJIBbHON TOUYKU OT BPEMEHH.

CBoOonHoe najzieHue. Y CKOpeHre CBOOOHOTO MaIeHuS.

KpuBonuHeitHoe  aBrkeHue. JIBUXKEHME  MaTepuajbHOM TOYKH 1O
OKPY>KHOCTH C MOCTOSIHHOM 110 MOJIYJIK0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHENHAs
ckopoctb. [lepuon n yactora obparieHus. [leHTpocTpemMuTenbHOE YCKOPEHHE.

TexHnueckue yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CIHAOMETD,
JBH>)KECHUE CHAPSIOB, LEIHbIC U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WIUTIOCTPALUs KHHEMATUYECKUX XAPaKTEPUCTUK
JIBHOKCHUSL.

[IpeoOpa3zoBanre TBMKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[TameHne Ten B BO3AyXE U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Teja, OPOIIEHHOrO TMOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOTHOTO MaeHHUs.

Hamnpagnenue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHre COOTHOLIEHUS MEXKIAY MYTAMH, NPOMJECHHBIMUA TEJIOM 3a
NIOCJIEIOBATEIbHBIE PABHBIE TIPOMEXYTKM BpPEMEHH IIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

M3yueHnne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue ABUKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

[Ippammn  otHocutensHOCTH  [anmunes. lIlepeeli  3akoH  HeroTona.
HNuepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosunuu cuil. Bropoi 3akon Herotona
JUISl MaT€pUaIIbHOM TOYKU. TpeTuit 3akoH HproTOHA 1151 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtsArotenus. Cuna Tskectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunbl Tpenus (mokosi, ckoyibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tperne. Cusa TpeHHs CKOJBXEHUs U cuia TpeHus nokos. KoapdunueHt tpenus.
Cuna conpoTUBIEHUS IPU IBH)KEHHUH TeJla B )KUIKOCTH HJIU Tase.

[TocTynarenbHOE U BpalllaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaunleHud. [lmewo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TENA.

TexHU4ecKHue YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MOAIINUITHUKHY,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJACHCTBYIOIINX TEN.

Bropoi 3akoH HproToHa.

N3mepenne cuil.

CnoxeHune CHIL

3aBUCHUMOCTH CHJIbl YIIPYTOCTHU OT Jiepopmanumu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CUJT TPEHHUSI IOKOSI, KAUEHHS U CKOJIbYKEHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHS .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomaol

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne ycliOBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIErO0 OCh
BpALLCHUS.

Tema 3. 3axkonvl coxpanenus é mexanHuke

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe culibl U1 U3MEHEHUE HUMITyJbca Tejla. 3aKOH COXPaHEHUs HMIYJIbca.
PeaktuBHOE nBUXKEHUE.

PabGora cuiabl. MOIIHOCTE CHJIEL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUku. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUU.

[TorenuuanbpHas SHEprusl. [TorenunanbHas SHEPrus YIIPYTO
nedopmupoBaHHoi  npyxuHbl.  [loTeHuManbHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[ToTenmuanpHpie W HENMOTCHNHaIbHBIE  cuibl.  CBs3b  paboOTHI
HEMOTEHUHAIBHBIX CUJ C WU3MEHEHUEM MEXAHWYECKOW SHEPIHMU CHUCTEMBI TEJ.
3aKOH COXpaHEHUS MEXAHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuYeCKre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOIOMET, KOMED,
MPYKUHHBIN UCTOJIET, IBUKECHHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[Tepexoa NOTEHLIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

N3yuenne aOCOIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXAaHUYECKOW DHEpruu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MoJgiekyasipuast Qu3nka 1 TEePMOJAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. Jduddysus. Xapakrep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoJEnu CTPOEHUs Ta30B, KUIAKOCTEW U
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. Illkama Temmneparyp
Llenbcus.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHH HACAIBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpEIHEN KHHETHYECKOM SHEPIUM TEIUIOBOrO JBMXKEHWS uactul rasa. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mponeccsl B UAECATBHOM ra3e C MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OnpiThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJECHUCTBUA.

Mogens, HuIIoCTpupyoas Mpupoay JABICHHS T'a3a Ha CTEHKU COCYya.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS MACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

Ornpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATBI, IABJICHUS U TEMIIEPATYPbl BO3/IyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoounHamuku

TepMoanHaMuueckass cucrema. BHYTpeHHSE SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl € u3MeHnenus. KoandecTBo Temnotel U padota. BHyTpeHHsis
SHEPrusi  OAHOATOMHOTO  HJEallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUSA, U3JIyUeHUE. Y IeJibHasi TEIIOEMKOCTh BEIlIECTBA.
KonnuecTBo TEMIOTH NpH TEIIONEepeaye.

[Tonsitue 00 amuabatHoMm mpouecce. I[lepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akOHa TEPMOJMHAMHMKHM K u3ompoieccam. ['paduueckas
UHTEpIpeTanus paboTh rasa.

BTtopoii 3akon TepmoauHamMuki. HeoOpaTUMOCTh MPOIIECCOB B IPUPOJIE.

TenmoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanusi sHEepruM B TEIUIOBBIX MamuHax. KoadduimeHT monae3Horo
nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero kosdduimMeHT mnojae3Horo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOUW XOJIOIMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEPruy Teja MpU COBEPIICHUH pPaOOTHI: BBUIET
npoOKu U3 OyTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBaHue s¢upa B
JaTyHHOU TpyOKe myTEéM TpeHHUs (BUACOJEMOHCTPALIHS).

M3MeHeHre BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Tela IpH TeIuionepeiaye.

OnpiT mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuu sxkcnepumenm, 1abopamophvie pabomoi

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u koHmeHcamnus. Mcmapenne u kurenne. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHbIM map. YaenpHas TEmoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUIICHUS OT JABICHUS.

TBépnoe Teno. Kpucramnmueckue u amopdHbie Tena. AHU3OTPOIHUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuanbl. [lmaBienue u
KpucTayu3aius. Y AelibHas TeruioTa miaBieHus. CyOaumanus.

YpaBHeHue TerIoBoro OanaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHUU IMOJYyUYEHUSI COBPEMEHHBIX MaTEpPUasoOB, B
TOM YHUCJIE HAHOMAaTEpUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJIECHUMU.

CriocoObl U3MepeHus BIAXKHOCTH.

Hal6mronenue HarpeBanusi v IIaBJICHUS KPUCTAJUTMUYECKOTO BEIIECTBA.

JleMOHCTpanust KpuCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3mepeHrne OTHOCUTENBHOM BIIaXKHOCTH BO3/1YXa.

Paznen 4. JnekrpoanHamMuka
Tema 1. Inekmpocmamuxa
OnexTpuzauus Tell. OJEKTpUYecKUid 3apsn. JBa BHUIa AJIEKTPUUYECKUX
3apsnoB. IIpoBOAHMKM, NUANEKTPUKM W TOJYNPOBOJHUKU. 3aKOH COXPAHEHUS
IIEKTPUYECKOr0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. TodueuHbIN 31€KTPUUECKUI 3apsil.
Onextpuueckoe mnone. Hanpsxk€HHOCTh dnexkTpuueckoro mnousd. [lpuHumn



CyNEPHO3ULIMU IJIEKTPUUECKUX IOJeH. JINHMM HanpsKEHHOCTH DJIEKTPUYECKOTO
IOJISL.

Pabora cun  osmekrpoctatmueckoro  mosis.  [lorennman.  PasHocTh
NOTCHIUAIOB. [IpOBOMHMKM M JUINEKTPUKHA B IJIEKTPOCTATUYECKOM IIOJIE.
JlusnekTpuueckas IpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh TIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

TexHuueckue yCTpoWcTBa M IPAKTUYECKOE IIPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETP, DJEKTPOCTaTHUECKas 3allUuTa, 3a3€MJIEHHE DJIEKTPOIPUOOpPOB,
KOHJICHCATOp, KONIMPOBAJIbHBIN aIlllapaT, CTPYMUHBIA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anMopeincTBrue HaIEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE T0JIE 3APSKEHHBIX TElL.

[IpoBOAHUKH B DJIEKTPOCTATUIECKOM II0JIE.

DnekTpocTaTHyecKas 3aluTa.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTD  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT ILIOMIAau
IUIACTUH, PACCTOSIHUSA MEXAY HUMH U JUAIEKTPUYECKOU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

N3mepenne 21eKTpOEMKOCTH KOHACHCATOpa.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

ONEeKTPUYECKUA TOK. YCIOBHSA CyIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Hcrounnku Toka. Cuna Toka. IlocTosSHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 ydacTKa LIEeTH.

OIIEKTPUYECKOE CONPOTUBIICHUE. YENbHOE CONPOTHUBIICHHE BELIECTBA.
[TocnenoBarenpHOE, MapalIEIbHOE, CMEIIAHHOE COCIMHEHNE ITPOBOIHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyms—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTPOABMXKYLIAsl CUila M BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3akoH OMa 1711 NOJIHOM (3aMKHYTOM) anekTpudeckoi nenu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAas  NPOBOJUMOCTb  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TeMIEPaTypbl. CBEPXITPOBOIUMOCTb.

DNeKTpUYeCKUid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[ToynmpoBOJHUKH. CobcTBeHHas U IIpUMECHas IPOBOJUMOCTh
noJIynpoBoHUKOB. CBoMcTBa p—n-nepexosa. IlomynpoBogHMKOBBIE TPUOOPHI.

ONEeKTpUYeCKMd TOK B  PacTBOpax M  pacIulaBax  dJIEKTPOJIUTOB.
DNEeKTPOIUTUYECKAS TUCCOLMALUS. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATENIbHbBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PpPEOCTaT, MCTOYHUKM TOKa, OJJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONIPOTUBIIEHUS, BAKYYMHBIN O/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TOIIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[Ipsmoe wW3MepeHHe DIEKTPOIABWXKYIIEW cwibl. KoOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

M ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3yuyeHne cMenaHHOrO COEIMHEHNS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABHKYIIEH CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTHUBJIICHUS.

Habmronenue snextpoiusa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenne kypca gusuku 0a3oBoro yposHsa B 10 kjacce oCyIIECTBISETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTEeMaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4HOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (pakT, rumoresa, (u3nMyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHEe CHCTEMbl ypaBHEHUH, JUHEHHass (QyHKIu,
napaboia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO,
BEKTOPBI M UX IIPOEKIMU Ha OCU KOOPJMHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupoje, auddysus, ocMoc,
TEII000MEH KMBBIX OPraHU3MOB (BUJBI TEILIONEPEAAayuH, TEIIOBOE PaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs JAMCCOLIAALIMS,
rajbBaHUKA.

l'eoepaghus: BAaXXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHKUE IBUKEHUN C HCIOJIb30BAHUEM MEXAHU3MOB,
YYET TpEHUS B TEXHUKE, NOJAIIUIHUKHA, HCMHOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET W APYTrHE), JIBUTaTelb BHYTPEHHEIrO
Cropanusi, nmaposas TypOuHa, OBITOBOM XOJOAWUIBHUK, KOHAULMOHEP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3alllMTa, 3a3eMJICHUE 3JIEKTPONpHUOOpPOB,
KCEPOKC, CTPYUHBIH IPUHTED, ANEKTPOHArpEBATEIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.

11 KJTACC

Pa3znen 4. JaekrpoanHamuka

Tema 3. Macnummnoe nosie. I1eKmpoOMaZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  MOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bekrop MarnuTtHOM wuHAyKmMM. [IpuHumMn cynepnosuunn
MAarHUTHBIX MOJIEW. JINHMM MarHUTHOM WHAYKIMU. KapTuHa JWHUN MarHUTHOU
WHIYKIUH TOJISI IOCTOSSHHBIX MArHUTOB.

MaruutHOoEe 1OJ€ NPOBOJHHUKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBrue NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HampaBiieHUE. [BUKEHHUE 3apsSKEHHON YaCTULBI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cubl Jlopenna.

SIBeHne AneKTpoOMarHuTHOM HMHAYKIuU. [IOTOK BekTOpa MarHMTHOM
UHIYKIUU. ODJEKTPOJBHKYILAs CUJda HWHAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snexkrpuueckoe 1mose. OJEKTPOIBHXKYILIAs CUJla HHAYKUUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBIIEHME CAaMOMHIYKLIMH. OJIEKTPOJIBHXKYILAS — CHUJa
CaMOWHIYKIIUH.

DHEPrust MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE TNPUMEHEHHE: IOCTOSHHBIE
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHULl, MHIYyKIIMOHHAS EYb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKUUKW MAarHATHOTO TOJIS.

BzaumMopeiicTBre AByX TPOBOAHUKOB C TOKOM.

Cunia Ammnepa.

JevictBue cumel JIopeH11a Ha HOHBI JIEKTPOJIUTA.

SIBneHue 3IIeKTpOMarHuTHOM UHIYKIIHAH.

[TpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CUJIBI MHAYKIUU OT CKOPOCTH W3MEHEHUS
MarHMTHOTO IIOTOKA.

SIBieHME CAaMOMHTYKIIH.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomul

N3ydyeHrne MarHuTHOTO MOJIs KaTYLIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. KoJsie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHvle KOJ1€0aHus

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHWUS.
["apmonunyeckue konebanus. [lepuoa, yactora, amrmumryga v ($aza xoneOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4YECKUHA MASTHUK. YPAaBHEHHE TaAPMOHHYECKUX
kosebanuil. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOTHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICAUTPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXKIy MEXaHWYECKUMU U
AIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPTUU B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronux KoyeOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemennbiii  TOK. CUHYCOHMJAJIbHBIM MEPEMEHHbIA TOK. MOIIHOCTB
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE W JACHUCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA WU
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTPeOICHUE INEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE 3AEeKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPIUU B TIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: JIICKTPUUYECKHI
3BOHOK, T€EHEPATOP MEPEMEHHOTO TOKA, IMHUM JIEKTPOIepeiay.

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KOJEOATEIBHONW CHUCTEMBI (MPYKUHHBIA WA
MaTEeMaTUYECKU MASITHUK).



Habmonenue 3atyxaronmx kojaeOaHui.

HccnenoBaHue cBOWCTB BIHYXKICHHbBIX KOJI€OaHUH.

Hab6nronenue pe3onanca.

CBOOOHBIE IIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcnuorpaMMsl (3aBUCUMOCTH CHUJIbI TOKA U HAINPSKEHUS] OT BPEMEHU) JUIs
3IIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3onanc mnpu 1oCienoBaTENbHOM COEOMHEHMM PE3UCTOPA, KaTyIIKH
VMHIYKTUBHOCTH M KOHAECHCATOPA.

Mopeinb TuHUYM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajblX KOieOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MAacChl Ipy3a.

HccnenoBanue INEPEMEHHOrO0 TOKAa B LENM M3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOHICHCATOPA, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpOMaZHUNHbBLE 60IHbL

Mexanudeckue BOJIHBI, ycioBHsS pacnpoctpaHeHus. llepuon. Ckopocth
pacrpocTpaHeHuss W JUIMHA BOJIHBL. [lomepedHble W TPOJOIBHBIE  BOJIHBIL.
NnTepdepenius u qudpakuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKka. Beicora ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHHIE BOJIHBL. Y CIIOBUS M3IYUYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuenTanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHME, MPEIOMIIEHHE, MOJspU3aus, Audpakuus,
uHTepepenius. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [I[pUMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHLIMIBI paguoCBs3U U TeneBuacHusA. Pagnonokanmus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHudeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIBTPAa3BYKOBas IWAarHOCTUKA B TEXHUKE M MEIAULMHE, panap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOAOJIbHBIX BOJH.

KoneOmromeecs T€10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennnn u qudpakinuy MEXaHUIECKUX BOJTH.

3BYKOBOH PE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOW H
4acTOTOM KoJeOaHU.



HccnenoBanne  CBOMCTB — JJEKTPOMATrHUTHBIX — BOJIH: OTpa)keHue,
pesoMIIeHUE, MOSIpU3alns, AUPPaKIKs, UHTEpPEepEHIHS.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacHpoOCTpaHEHUE CBETAa B
OJIHOPOHOM cpene. JIyu cBeta. TOUCUHBIN HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OoTpaxkeHus cBeTa. llocTpoeHue nzoOpakeHuit B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIi yroa MOJHOIO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceeta. CroxxHbIil cocTaB 6enoro cBeta. Ler.

Cobuparonie u pacceuBaromne JuH3bl. ToHkas mmH3a. DokycHoe
paccTosTHUE W ONTUYecKas cuiia TOHKOW JMH3bL. [locTpoenue un3zoOpaxeHuid B
coOMparoIIMX U PacceuBaOIIMX JinH3aX. DopMysia TOHKON JIMH3BL. Y BEIUYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€EOMETPUUYECKON ONITUKH.

BonnoBass ontmka. WuTepdepenius cBera. KorepeHTHbIE HMCTOYHHUKHU.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpeHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHHUKOB.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMyMOB IIpM MaJ€HUM MOHOXPOMATHYECKOIrO CBETa Ha
TU(PAKIMOHHYIO PEMIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOWCTBa M MPAKTUYECKOE NPUMEHEHUE: OYKH, JIyIna,
¢doroanmapar, NPOEKIMOHHBINA amnmapaT, MHKPOCKON, TEJIECKOM, BOJOKOHHAs
OMNTHKA, TUPPAKIIUOHHAS PEIIETKA, TOISIPOU.

Jlemoncmpayuu

[IpssMONMHEHOE pacCIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE CBETA.
OnTrueckue mpruOOpPHI.

[TonHOE BHyTpeHHEE OTpakeHre. Mosellb CBETOBOJA.

HccnenoBanue cBONCTB N300pakeHU B JTHMH3AX.

Mopaenu MUKpOCKONa, TEIECKOIA.

HaGmronenue natepdepeHnm cBera.

Hab6mronenue nudpaximm ceera.

Hab6monenue nucnepcun cBera.

[TonydeHnue cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonydeHnue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusaiiuu CBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi



M3mepeHne nokasaress NpesioMIIEHNs] CTEKIIA.
HccnenoBanue cBOMCTB M300pakeHU B JTMH3aX.
Hab6monenue nucnepcun cera.

Pa3znen 6. OcHOBBI crielIHAJIBHON TEOPHMH OTHOCUTEIbHOCTH
['panuubl  NPUMEHUMOCTHM  KJIIACCMYECKOM  MexaHuku.  [loctynarel
CIIEIMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJIYJSI CKOPOCTH
CBETa B BaKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.
OHeprus 1 UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl C BHCpFHCﬁ U UMITYJIbCOM pCH}ITPIBPICTCKOﬁ JaCTUIIbI. 9HCpFI/IH
ITIOKOAI.

Paznea 7. KBanToBasi pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®dotonbl. Dopmyina [1nanka cBa3u SHeprun PoTOHA C €r0 YaCTOTON. DHEPTHUSI
U UMITYJIbC (POTOHA.

OTtkpriTre u uccnenoBanue Gororpdexra. OnbiTet A. I'. CroneroBa. 3akOHBI
dboroaddexra. YpaBuenue OiuHiTeiHa 1 doTodddexra. «KpacHas rpanuiay
dbotoaddexra.

JaBnenue ceera. OnbiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHaudeckue yCTpONCTBA M TMPAKTHYECKOE MPUMEHEHHE: (OTODIEMEHT,
dboTomaTYMK, CoJIHEYHAast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1orh(HeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHemHET0 (poTodddekTa.

Ceeroauo.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[InanerapHas mopens aroma. Iloctynatel bopa. M3myueHune u moryomeHue
(GOTOHOB MpU Mepexoje aToMa C OAHOTO YpPOBHSA JHEPruu Ha Apyrou. Bumabl
criekTpoB. CHEKTp YPOBHEN SHEPTUU aTOMA BOJIOPOJA.

BonnoBbie cBoiicTBa yactul. Bonnasl ne bpoitnsa. KopnyckynsipHO-BOJIHOBOM
JTyaau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyUYCHHE.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu
Mopuenb onsita Pesepdopra.
OrnpeneneHue JUIMHBI BOJIHBI Ja3epa.
Habnronenue TMHeHyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi
Hab6nronenue nmuaeityaToro crnekrpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JIOKA3bIBAIOIIME CIIOKHOCTh CTpOeHUs Anpa. OTKpbITHE
paguoaktuBHocTH.  OmbiTel  Pesepdopma mo  ompenmeneHuio  cocraBa
paauoakTUBHOTO wW3nmydeHus. CBoiictBa anbda-, Oera-, TamMMa-U3ITydCHHUS.
Brnusinve paguoakTUBHOCTH Ha KUBbIE OPraHU3MBI.
OTkpbITHE TIPOTOHA M HeWTpoHa. HykiionHas monenb sjapa ['eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tonsl.
Anbda-pacnaa. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3ITy4eHHe. 3aKOH PaJIMOaKTUBHOI'O pacraja.
DHeprus CBsA3M HYKJIOHOB B simpe. SAnepubie cuibl. Jlepext maccer sapa.
Slnepnpie peakuuu. /leneHne u CUHTES SA€ED.
Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SIIEPHOM SHEPTETUKU. DKOJOTMUYECKUE ACTIEKTHI SEPHON IHEPTETUKHU.
OnemeHTapHble YaCcTULbL. OTKPBITUE TO3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
®dyHaMeHTalnbHbIe B3auMOieicTBUs. EMUHCTBO (pn3nueckoil KapTUHBI MUpA.
TexHuyeckue ycTpoucTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, sigepHblil peakTop, aTOMHasi 6om0a.
Llemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINUX YACTUL.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM GoTorpadusim).

Paznen 8. DiemMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Dtanbl pa3BUTHs acTpoHOMUU. [IpuKiIagHOEe 1 MUPOBO33PEHUECKOE 3HAUYECHUE
aACTPOHOMMUH.

Buna 3Bé3mnoro neba. Co3Be3amsi, sSpKHe 3BE3BI, TUTAHETHI, WX BHUIANMOC
JBUKEHUE.

ConneuHas cucrema.

Connue. ConHeunast akTuBHOCTb. Mcrtounuk sHeprum CoyiHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETUMOCTBY». 3BE3/Ibl TJIABHOW IOCJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» ISl 3BE3] TJIABHOW IOCJIEA0BATEILHOCTH. BHyTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3BotonuM CoJiHIa U
3BE3/. DTaIlbl )KU3HU 3BE3].

Mneunstii Ilyte — Hama I'anaktuka. [lonoxkenue u nuxenue CoyiHLIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE OBIPHI B AIpaX
TaJaKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE U3MydeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaGmronenuss HeBOOPY EHHBIM TJIA30M C WCIIOIH30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPEICIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31sa CEBEpHOro MOyIIapys U IPKUE 3BE3/bI.

HaGmonenus B Teneckon JIlyHsl, mianet, Miieunoro Ilytu.

O0o01maruee NOBTOpeHUe

Pons ¢usmku w acTpoHOMHUM B DIKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIPHON M ATUYECKOHN cepax NesaTeTbHOCTH YeJIOBEKa, POJIb U MECTO (U3UKHU
¥ aCTPOHOMUH B COBPEMEHHOUN HAay4YHOW KapTHHE MUpPa, pojib (GU3NUECKON Teopuu
B (GOpPMHUPOBAHUM TPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
(bu3UYecKo KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
YYETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
NO3HAHUA: SIBJIEHWE, HAay4yHbIA (akT, rumnoresa, (Qu3nyeckas BeIUYMHA, 3aKOH,
Teopusl, HaAOIIOJEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GbyHKIMA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOCKIHWH HA OCH KOOPAWHAT, CIIOKECHHUE BEKTOPOB,
MPOU3BOJHBIC DJIEMEHTAPHBIX (QPYHKIUN, MPU3HAKU MOAOOUS TPEYTrOJbHUKOB,
onpeeeHue MIONaaAn MITOCKUX GUryp u o0bEMa Tell.

buonoeus: »nexTpuueckue SBICHUS B JKUBOW Mpupojne, KoneOaTeabHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMBOW MPHUPOJIEC, NEUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOW pEIIETKH, CHEKTpaIbHbIN
aHams.



leoepaghusi:  MarHWTHBIE TIONIOCA 3€MJIM, 3alie)Kd MArHUTHBIX DY,
(doTochEMKa 3eMHOI TOBEPXHOCTH, TIPEACKa3aHNE 3eMIICTPSCCHUN.

Texnonocus: TWHAW DIIEKTpONEpenad, T€HEpPaTop MEepEeMEHHOI0 TOKa,
SIICKTPOJIBUTATENb, MHAYKIMOHHAS TI€4b, pajgap, pPaJAHONPHEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBY-meub, MPOEKIMOHHBIN ammapar, BOJOKOHHAs OINTHKA,
coJiHe4Has OaTapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue ydeOHOTO Tpenmera «®Dusnmka» Ha YPOBHE CpPEIHETO OOIIEeTo
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECIIEYUTH JOCTHXKEHHUE CIIETYIOIIUX
JMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHUS y4eOHOro nmpeamera « PU3nka» AOKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIIMXCAd PYKOBOJCTBOBATHCA
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIW, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHWH, COOTBETCTBYIOIIMX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIIBHOCTH B IMPOLECCE pEANM3alui OCHOBHBIX HAIPaBICHUN
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxIaHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIINH 00yJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIEUETIOBEUYECKUX TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
0011ecTBa, y4acTBOBaTh B CAMOYITPaBICHUH B 00pa30BaTEILHON OPraHU3aIliu;

YMEHHE B3aUMOJIEMCTBOBATH C COLIMATIbHBIMU HHCTUTYTAMHU B COOTBETCTBHHU C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOWIEHHWE K TOCYJAPCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHIICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPHEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHCJIE B
JEATEIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIJIa B TOCTPOSCHUE YCTOWYUBOTO Oy IyIIIETO;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIKOYAsl 3CTETUKY HAYYHOIO TBOPUYECTBA,
npucylero (pu3nyeckoil Hayke;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHalIbHON eATENbHOCTH, B TOM
YHClie CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyayuiei npodeccun U peasn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
($u3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KyJIbTYpbl, OCO3HaHHE TIJ100aJIbHOIO
XapakTepa dKOJOTMYECKHUX IpodiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUN B OKPYXKAIOILEH Cpelie Ha OCHOBE
3HAHUS LEJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTU Ha
OCHOBE UMEIOUINXCS 3HaHUH 10 (PU3HKE;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUECKON HAYKH;

OCO3HAaHME LIEHHOCTH HAy4YHOM JEATENbHOCTH, TOTOBHOCTH B IpPOLECCE
U3ydeHUs  (QU3MKUM  OCYLIECTBIISITH ~ HPOEKTHYID M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh MHINBUAYAJIBHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyaJIM3UpOBaTh  MPoOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh UEIU JCATEIbHOCTH, 3a/1aBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pPacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ Y4ETOM aHalv3a UMEIOIIUXCS
MAaTEPUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITETbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
1[EJISIM, OIIEHUBATh PUCKU MOCIEACTBUI IESITEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B  YCIOBHSIX  PEaJbHOTO,
BUPTYAJIBHOTO 1 KOMOMHUPOBAHHOTO B3aUMO,ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eHCTBUSA:
BJIAJICTh HAYYHON TEPMHUHOJIOTHUEH, KJIIOUEBBIMU IOHATHUSAMHU U METOIAAMHU
(bu3nYeCcKO HAYKH;



BJIa/IE€Th HAaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKON U MPOEKTHOU JESTEIbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY HOUCKY
METOJIOB peUIeHHs 3ahau (U3MUECKOTO COJAEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B IIO3HAHUS;

BIAJETh BUAAMU JESATEIBHOCTH IO TOJyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIPETalluY, MPeoOpPa30BaHUIO U MPUMEHEHHIO B PA3IMYHBIX Y4YeOHBIX
CUTYalUsX, B TOM YMCIIE MIPH CO3JJaHUM Y4eOHBIX TPOEKTOB B 001aCTU (DU3HKY;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peLIeHHs, HAaXOAMTb apryMEHThl AJS JJ0Ka3aTeIbCTBA
CBOMX YTBEPXKICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHBbIE B XOJ€ pELICHUS 3aJauyd pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTb U (OpMyJIUpOBaTh COOCTBEHHBIE 3aJaud B 0Opa3oBaTEIbHON
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3HUKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETb TMEPEHOCUTh 3HAaHHWA MO (PU3UKE B MPAKTUYECKYI0 O0OIacTh
KHU3HEIEeATEIIbHOCTH;

yYMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE IOAXObI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ unpopmaunmeii:

BJIaJI€Th HABBIKAMH TOJy4YeHUs HMHPOpManuu (GU3MUECKOro COAepNKaHUSA U3
UCTOYHUKOB PAa3HbIX THIIOB, CaMOCTOSITEIbHO OCYILECTBJIATh IOUCK, AaHaJM3,
CUCTEeMATHU3alMI0 W HHTEPIpeTanuio HHOOPMALMK Pa3TUYHBIX BUAOB U (opM
IpEICTaBICHNUS,

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAIIU;

UCTOJNb30BaTh  CPEACTBA  HMH(MOPMALMOHHBIX W  KOMMYHHKALMOHHBIX
TEXHOJOTHM B PEUICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3amady  C CcoOMoAeHHEM TpeOOBAaHWN HPrOHOMHUKH, TEXHHKH O€30TacHOCTH,
TUTUEHBI, PEeCypcocOepeXeHHsl, TMPaBOBBIX W  JITHUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

cO3/1aBaTh TEKCThl (PU3NYECKOTO COJAEP)KAaHUS B PA3JIMYHBIX (opmarax ¢
y4€TOM Ha3zHaYeHHs] THPOPMAIIUHU U LIEJCBOU ayJUTOPHH, BBIOUPAs ONTUMATbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKATHBHBbIE YHUBepcaJIbHbIe yueOHbIe AeiicTBUS:
OCYIIECTBIIAITh  OOIlEHWE Ha YypokKax (U3MKKM ©U BO BHE-YPOUHOM
JIeSITEIbHOCTH;



pacrno3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd M CMsr4aTh
KOH(JIUKTBI;

pa3BEPHYTO U JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

INOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIAMBHIYaTbHON
paboThI;

BbIOMpaTh TEMATUKy W METOJbl COBMECTHBIX NEHCTBHI C Y4YETOM O0OIIMX
MHTEPECOB ¥ BOBMOXKHOCTEN KaXKJIOT0 4WieHa KOJUIEKTUBA;

OpUHUMATh 1LEJIM COBMECTHOH  JIEATENbHOCTH, OpIraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUSA MO €€ JIOCTMIKEHUIO: COCTaBJATh IUIAH JACWCTBUA,
pacrpenenartb poid ¢ Y4ETOM MHEHH Yy4YaCTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIAJa M KaXIOrO YYacTHHKAa KOMAaHJIbl B
001t pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npejjaraTb HOBBIE TMPOEKTHI, OLEHUBATh HUJEH C TMO3UIMU HOBHU3HBI,
OpPUTHHAIILHOCTHU, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISAITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYaIMSIX, IPOSBIISATH TBOPUYECTBO U BOOOPAXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATEIbHYIO ACSATENBHOCTh B 00J1ACTH
GU3UKK W AaCTPOHOMHUH, BBISABIATH MPOOJIEMBbI, CTaBUTh U (POPMYJIHUPOBATH
CcOOCTBEHHEBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJATh IUIAH PEUIEHUS PAcYETHBIX M KaueCTBEHHBIX
3a/1a4, MJ1aH BIMOJHEHUS MPAKTUYECKOW pabOThl ¢ YUYETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHUN;

JaBaTh OLIEHKY HOBBIM CHUTYaIIUSIM;

pacimupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUPOBaTh €ro, Oparb Ha ceOsd
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HPYAUIMU B 0OJIaCTH
(U3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOUMOHAJIbHbIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESTEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJa/JeTh HABBIKAMU  MO3HABAaTEIbHOMW  peQueKCMM Kak  OCO3HAHMSA
COBEpILIAEMbIX JCHCTBUII W MBICIUTEIBHBIX MPOILIECCOB, HX PE3YJIbTATOB U
OCHOBaHUI;



UCTIOJIB30BaTh MPUEMBI peQIIEeKCUU JJIsi OIIEHKH CUTYaIluH, BEIOOpAa BEPHOTO
peleHus;

yMETh OIICHWBAaTh PUCKA W CBOECBPEMEHHO NPUHUMATH DPEIICHHS IO HX
CHIDKEHHUIO;

OPUHUMATh MOTUBBI M apryMEHTBl JPYTHX I[pH aHalu3e pe3yJbTaToB
JeSITeTbHOCTH,

NPUHUMATH Ce0sl, TOHUMAasi CBOM HEJJOCTATKU U JOCTOWHCTBA,

OpPUHUMATh MOTUBBI M apryMEHTHl JPYIHMX IpH aHaJu3e pe3yJbTaToB
NesITeTbHOCTH;

NpU3HABaTh CBOE MPABO U MPaBO IPYTUX HA OLIMOKH.

B mporecce mocTKeHUsT JIMYHOCTHBIX PE3yJIbTATOB OCBOSHHS IMPOTPAMMBI
no ¢Qusuke AnIS YpPOBHS CpeAHero oOimero oOpa3oBaHHs y OO0y4arolIuXcs
COBEPILIEHCTBYETCS MOIMOHAIbHBIH MHTEJUIEKT, npearnoIarammni
c(OpPMHUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIFOYAIOUIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATILHOE
COCTOSIHWE, BUJICTh HAIPABJICHUS Pa3BUTHsI COOCTBEHHOIN dMOLMOHAIBHON chepsl,
OBITh YBEpEHHBIM B Ce0€;

CaMOPETYJIUPOBAHUS, BKJIIOYAIOUIETO CAaMOKOHTPOJb, YMEHHE NPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE IOBEIEHHUE, CIIOCOOHOCTh aJalnTHpPOBAaThCA K
IMOIMOHATBHBIM U3MEHEHHSIM U TIPOSIBIATH TUOKOCTB, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIINH, BKIIOYAIOIIEH CTpEeMIICHHE K TOCTHIKCHUIO LENN U
ycrexy, ONTHMHU3M, WHHUIIMATUBHOCTh, YMEHHUE JIeWCTBOBaTh HMCXOIS U3 CBOUX
BO3MOKHOCTEM;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh TOHUMATh 3MOIIMOHAIBHOE COCTOSIHUE
IpyTUX, YYATBIBATH €ro TMpPH OCYHIECTBICHHHM OOIICHHS, CIHOCOOHOCTH K
COYYBCTBUIO U CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BHICTPAaUBATh OTHOIICHUS
C IpYTHMH JIIOJIbMU, 3a00TUTKCS, IPOSBIISTh HHTEPEC U pa3peniath KOHPIUKTHL.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenuss B 10 kjacce mpeAaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE J0JKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y O0YUAIOLINXCA YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (pU3MKu B (HOpMHpPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHpA, B Pa3BUTHM COBPEMEHHOW TEXHHKU H
TE€XHOJIOTUH, B IPAKTUYECKOUN ACATEIIBHOCTH JIFOAEH;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
MaTepuagbHas TOUKa, HHepIUalIbHAas CUCTEeMa OTCUETa, aOCONMIOTHO TBEPAOE TEIO,
UJCIBHBIN Ta3, MOJEIU CTPOCHUS Ia30B, KUIAKOCTEH M TBEPABIX TEN, TOYCHYHBIN
AIIEKTPUYECKUH 3apsi]l IPU pelIeHNN PU3NUECKUX 3a/1a4;



pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJMHEUHOE
JBI)KCHUE, CBOOOJHOE IMaJICHUE TeJ, JBM)KCHHUE IO OKPYXKHOCTH, HWHEPIIUS,
B3auMoJielicTBUE Tell, Tuddy3usi, OpOYHOBCKOE JIBHKEHHE, CTPOSCHUE KUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHE 00bEMA TeJT MPU HAarpeBaHUU (OXJIAKICHUH ), TETIJIOBOE
pPaBHOBECHE, MCHAPEHUE, KOHJCHCALHUs, IJIABIICHUE, KPUCTAJUIM3ALMS, KUIICHUE,
BJIAKHOCTbH BO3/1yXa, MOBBIIIEHHUE JABJICHUA T'a3a MIPU €TI0 HAarpEBAHUU B 3aKPBHITOM
cocylie, CBSI3b MEXAY IlapaMeTpaMHU COCTOSIHMSI Ta3a B  M30IPOLIECCax,
AIEKTPU3ALUSA TEJI, B3AUMOJCUCTBUE 3aPsJIOB;

OTIMCHIBATh MEXAHUYECKOE NIBIDKCHHE, WCIONL3Ys (PU3NYECKUe BEIMYWHBI:
KOOpJIMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHME, Macca Teja, CuJa,
MMIYJIbC Te€JIa, KNHETUYECKas dHEPrusi, MOTCHUUAIbHAA DHEPIUsl, MEXaHUYECKas
paboTta, MexaHWYecKash MOIIHOCTh; IIPU ONUCAHUM MPABUIBLHO TPAKTOBATH
(GU3UYECKU CMBICT HCIOJIb3YEMbIX BEIWYMH, WX O0O3HAYCHUS W €IUHMUIIBI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIONINE aHHYIO (DU3UYECKYIO BEIMYHUHY C JIPYTUMHU
BEJIMYNHAMM;

OIMCHIBATh M3YYCHHBIE TEIUIOBbIE CBOMCTBA TEI W TEIUIOBBIE SBJICHHUS,
UCIIONB3Ysl (U3MUYeCKue BEJIMYMHBI: JaBJIGHHE Tasza, TeMmIleparypa, CpeaHss
KMHETHYECKAsl DHEPrUsl XaOTUYECKOIr0 JBUKECHUS MOJEKYJ, CPEIHEKBAApPATUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSS HSHEprus, padoTa rasa,
KO3(phUIIMEHT TMOJIe3HOTO JACHCTBHS TEIUIOBOTO JIBUTATENs; MPU OMHCAHUU
MPaBWIBHO TpaKTOBaTh (DU3WYECKUH CMBICT HCIOJIB3YEMbIX BEIWYHH, HX
0003HAYeHUS W CAWHUIBI, HAXOJIUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO
(U3UYECKYI0 BEJTMYHUHY C IPYTHMH BEIHYNHAM;

OIMCHIBATh U3YUYCHHBIE AIEKTPUUECKUE CBOMCTBA BEUIECTBA U JJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MMOJIs, MOTEHIIMAN, PA3HOCTh MOTECHIMAJIOB;
Py ONMHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UYECKHA CMBICI HCIOIb3YyEMBbIX
BEITMYMH, WX OOO3HAYCHHS] W CIWHHMIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINC
JTAHHYI0 (PU3UYECKYIO BEJTUYHNHY C APYTUMH BEIUYUHAMU,

aHaJM3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3Ys (PU3UUYECKUE
3aKOHBI Y TIPUHUMIBL: 3aKOH BceMUpHOTo Tsarorenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAHWYECKOM JHEPruu, 3aKOH COXPAaHCHHUS MMITYJIbCA,
MPUHIUIT CYNEPNO3ULUNA CHUJI, NMPUHUWII PABHONPABUS WHEPLUAIBHBIX CHUCTEM
OTCU€TA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHMS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBA3b CPEJAHENH KUHETUYECKON SHEPIUU TEIJIOBOIO IBUKEHUS MOJIEKYJ C
aOCOJIFOTHOHM TeMmmepaTypou, MEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsana, 3akoH Kynona, mpu 3TOM pasnvuyarh CIOBECHYIO



(bOpMyITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W yCJIOBUS (TPAHMIIBI,
o0JyacT) IPUMEHUMOCTH;

OOBSCHITHP OCHOBHBIC TPHUHIUIBI JIEUCTBHSI MAIlWH, TMNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUS UX OE30MMACHOTO HCIIOJIb30BAHUS B
MIOBCETHEBHOM JKU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI IO HWCCJICAOBAHUIO (PU3WYECKUX SIBICHUN U
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HW3MEPEHUU, MPH 3TOM
dbopmynupoBath mpobiieMy/3agady M THIOTE3y Y4YEOHOro JKCIEPUMEHTa,
coOuparh YCTaHOBKY W3 TPEUIOKEHHOTO O0OpYIOBaHHSA, MPOBOAUTH OMBIT U
(dbopMyIIpPOBATh BHIBOJIBI;

OCYIIECTBIISATh NPSIMbIE Y KOCBEHHBIE M3MEpPEHUsT (U3UUECKUX BEIIUYWH, PU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BATh W3BECTHBIC
METO/JIbI OIICHKH TIOTPEITHOCTEH N3MEPECHHIA,

UCCIICIOBaTh  3aBUCUMOCTH  MEXIYy  (QU3NYCCKUMHU  BEIMYMHAMH  C
WCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MPU ITOM KOHCTPYHUPOBATH YCTAHOBKY,
(bUKCUpPOBaTH PE3yIbTaThl TMOTYYEHHON 3aBUCHUMOCTA (PU3WYECKUX BEITUYHH B
BU/JIe TAOJIUII ¥ TPa(PUKOB, AENIaTh BHIBOBI IO PE3yJIbTaTaM UCCIICIOBAHMS;

coOrofaTh MpaBmia 0€30MacHOTO TPyJa MPHU MPOBEICHUU HCCIICIOBAHUN B
pamMKax y4eOHOTO DJKCIEpUMEHTa, Y4YeOHO-MCCIENOBATEIbCKOM W MPOEKTHOM
JEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemath pacuéTHble 3aJadd C SBHO 3aJaHHOW (DU3HYECKOH MOIeNbIo,
UCTIONB3YS (pr3MUecKrne 3aKOHBI U MPUHITUITBI, HA OCHOBE aHaJIM3a YCIOBHS 3aa9u
BBIOUpaTh (PU3NYECKYIO MOJECIb, BBIICIATh (PU3UUYECKHE BEITUYHHBI U (POPMYJIBI,
HEOOXOaMMBbIC I €€ PEIICHHs, MTPOBOIUTh PACUEThI U OIEHWBATH PEATBHOCTH
MOJTyYCeHHOTO 3HAYCHUS (PU3UYECKON BEIIMYUHBI,

pelaTh KaueCTBEHHBIC 3a7a9: BRICTPAUBATh JIOTUYECKU HEMPOTHBOPEUHBYIO
IIENIOYKY PACCYXJACHHUI C OMOpPONM Ha HM3yUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

WCIIOJIb30BAaTh ~ TPU  PEIICHMH  y4eOHbIX  3aJad  COBPEMCHHBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIAN
U TIPEJICTABJICHUS y9eOHOW W HAYyYHO-TIOMYJISIPHONH MHGPOpPMAIIH, MTOTYYCHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOTydaeMyto HH()OPMAIIUIO;

MPUBOJNUTH MIPUMEPHI BKJIaJla POCCHICKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYXKAIOIIET0 MHpa, B Ppa3BUTHE
TEXHUKHU W TEXHOJIOTHH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JU1s obecrieueHrss 6€30MacHOCTH MPpU O0paleHur ¢ MpudopaMu U TEXHUYECKUMHU



YCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COOIIOICHUSI HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTaThb B TIpynme ¢ BBHIMNOJHEHHEM pPAa3JIMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH pabOTy TPYIIbl, PalUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JICSITENIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJIeKBaTHO OLEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB T'PYIIIBI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeAMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4yHOM KapTHHbl MHpA, B Pa3BUTHH COBPEMEHHOW TEXHHUKH WU
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBbHOCTH JIFOJACH, LIEJOCTHOCTh U E€OUHCTBO
($u3nYeCKOil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TMPUMEHEHHUS W3YyUYECHHbIX (U3MYECKUX MOJIEIEeH:
TOYEYHBIN AJIEKTPUUECKUIN 3apsif, Jy4 CBETa, TOUEUHbI UCTOYHUK CBETA, siiepHas
MOJieJb aTOMa, HYKJIOHHAsh MOJI€JIb aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3ajady;

pacro3HaBaTh (pU3NUecKUe SBICHUS (IPOLECCH) U OOBSICHATh UX HA OCHOBE
3aKOHOB 3JIEKTPOJUHAMHUKN Y KBAHTOBOW (DU3UKU: 3IEKTPUUECKask POBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJCHCTBUE
MarHuToOB, OJJIGKTPOMAarHUTHAas MHIYKUHUS, ACHCTBHE MArHUTHOTO TIOJS Ha
IPOBOJAHUK C TOKOM M JIBIXKYIIMHCS 3apsi, JIEKTPOMAarHUTHbIE KojeOaHus u
BOJIHBI, NPSIMOJIMHEWHOE pPacHpOCTpaHEHUE CBETa, OTPAXKEHHUE, MNPETOMIICHUE,
uHTepdepeHus, audpakuus U TOJSpU3ALMS  CBeTa, AUCIEPCHUs] CBETa,
dboTtoanekTpudeckuit 3gdext (hoTodrddhexT), cBeTOBOE AaBleHNUE, BOSHUKHOBEHUE
JUHEMYaToro CIeKTpa aToMa BOAOPOAa, €CTECTBEHHass M HMCKYCCTBEHHas
pPazloaKTUBHOCT;

OMUCHIBaTh W3YUYEHHbIE CBOWCTBA BEIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  IPOBOJUMOCTh  Pa3jIUYHBIX  Cpel) U
AIIEKTPOMArHUTHBIE SIBICHUSA (MPOLIECCHI), HMCMONb3Yys (DU3HUECKUE BEIUYUHBL:
AIIEKTPUYECKUI 3apsij, CHJIa TOKa, SJICKTPUUYECKOE HANPSDKEHUE, AJIEKTPUUYECKOE
COMPOTUBIICHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABMKYIIas cuiia, paboTa TOKa,
UHIYKIUS MarHUTHOTO mMojsi, cuia Ammepa, cuna JlopeHua, HWHIYKTUBHOCTD
KAaTYUIKHA, HEPrUsl 3JEKTPUYECKOrO0 M MAarHUTHOTO IMOJ€i, MepuoJl M YacToTa
KoieOaHu B KoJeOATeNbHOM KOHTYpe, 3apsii M CHjla TOKa B MpoIecce
TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJieOaHWM, (OKyCHOE pacCTOSHUE W
ONTHYECKas CHJIa JIMH3bI, NIPU ONMMCAaHUU MPABHIBHO TPAKTOBATh (DU3MUYECKUI
CMBICJI HCIMOJb3yEMbIX BEJIMYMH, WX OOO3HAYEHUS U EJIMHHUIIbI, YKa3bIBATb
bopMysbl, CBA3BIBAIOLIME JaHHYIO (PU3UYECKYIO BEIMYUHY C JPYTUMHU
BEITMYMHAMU;



OMKCHIBATh M3YyYEHHBbIC KBAHTOBBIC SIBICHUS U MPOLECCHI, HCIONb3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JIMHA BOJIHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHOJ] MOTypacnaaa, SHEPTUsl CBA3H
aTOMHBIX SIJIEp, MPU OINUCAHUU TMPABWIBHO TPAKTOBAaTh (PU3UYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHUS] W EAMHMIIBI, YKa3bIBaTh (HOPMYJIbI,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIMYMHY C JPYTUMHU BEJIUYHMHAMU,
BBIUUCIISATH 3HAUCHUE (PU3MUECKOIN BEIUYUHBL;

aHANIM3UPOBaTh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIONb3Ys (PU3MUECKUE
3aKOHBI U MPUHLUIIBL: 3aK0OH OMa, 3aKOHBI MOCIIEIOBATENHHOTO U MapajliieIbHOTO
COEIMHEHMs] TPOBOJAHMKOB, 3akoH Jlxoyns—JleHna, 3aKoH 3JIE€KTPOMArHUTHOU
UHAYKIHUH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHeHHE DWHIITeiiHa m1s (oTorddekra,
3aKOH COXpaHEHUs! SHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH COXPaHEHUs
AIIEKTPUUECKOT0 3apsjia, 3aKOH COXPaHEHUs MacCOBOr0 4HCIa, MocTynaTrsl bopa,
3aKOH paJMOAaKTUBHOTO pacmaja, pu 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIbI, OOJIACTH)
IPUMEHUMOCTH;

ONpeeNsATh HAlIPABJIECHUE BEKTOPAa MHIYKIIMM MAarHUTHOTO TOJIsl MPOBOJIHUKA
C TOKOM, cuJibl Amrnepa u cuibl Jlopenua;

CTPOUTh M ONHCHIBATh H300paXEHHE, CO3/1aBa€MO€ ILJIOCKHM 3epKalioM,
TOHKOM JIMH30M;

BBINIOJIHATh HKCIIEPUMEHTHI MO0 HMCCIEJAOBAHUIO (PU3WYECKUX SBJICHUM U
MPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUMN: IMPU ITOM
dbopmynupoBaTh mpobiieMy/3agady M THIOTE3y Y4YEOHOro JKCIEPUMEHTa,
coOupaTh YCTaHOBKY H3 MPEUIOKEHHOTO O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(GbopMyIIHpPOBATh BHIBOBI;

OCYIIECTBIISATh NMPSIMbIE U KOCBEHHBIE U3MEpPEHUsI (U3HUECKUX BEJIMYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLICHKH MOIPEIIHOCTEN N3MEPEHNM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpsIMBIX  M3MEPEHHI: TpU O3TOM KOHCTPYHpPOBATh YCTAHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCMMOCTH (DU3MYECKHUX BEJIMYUH B BUIEC TAOJIHI] U
rpaduKoB, AeNaTh BHIBOABI IO pe3yJbTaTaM UCCIIEI0BAHMS;

coOmro1aTh MpaBmiia 0€30MacHOTO TPy/la MPU MPOBEICHUN MCCIICIOBAHUN B
pamMKax y4eOHOTOo SKCIEpUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
NESATEIbHOCTH C MCMIOJIb30BAHHUEM H3MEPUTEIbHBIX YCTPOMCTB U J1IAOOPATOPHOIO
000pya0OBaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIO,
UCTIONB3YS (hr3HUecKrue 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJINU3a YCJIOBHS 3a7aun



BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BETUYUHBI U (POPMYJIBL,
HEOOXOouMbIe 171 €€ pelIeHUs, MPOBOAUTH Pacué€Thl M OICHMBATh PEATbHOCTD
MOJy4YE€HHOTO 3HaUY€HUs (PU3HUUECKON BEIUYUHBL;

penaTh KaueCTBEHHbIE 3a/1a4d: BICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
LEMOYKY PAaCCY>KIEHUN C OMOpOM Ha HM3y4YEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHNUS;

UCIONB30BaTh  MPH  pPEIIeHWH  y4uyeOHBIX  3aJad  COBpPEMEHHBIC
UH(OPMAIMOHHBIE TEXHOJIOTMH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUN
U TIPEICTABJICHUS YUYEOHOW U HAyYHO-TIOMYJIAPHON MHGOpPMALIMH, TOJTYYEHHON U3
Pa3IMYHBIX UCTOUHUKOB, KPUTHUECKH aHAJIU3UPOBATH MOJTy4aeMyIo HH(popMaIuio;

OOBSCHITh TPHUHIUIBI JIEWCTBHS MAIlIMH, TPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUS UX 0€30MacHOr0 MCHOJIb30BaHUS B MOBCEIHEBHOM
KU3HU,

MPUBOAUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOU >KU3HU
JU1s1 obecrieueHrss 6€30MacHOCTH MPpU O0palleHuu ¢ MpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30OPOBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTaThb B TIpynme C BBHIMNOJHEHHEM pPAa3JIMYHBIX COLHUAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy TPYIIbl, PALUOHAIBHO pACHPEAENATh OO0S3aHHOCTU U
IUIAHUPOBATH JICSITENILHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJIeKBaTHO OIEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIIEHUE pacCMAaTPUBAEMOM MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosau4vecTBo 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3esioB U TeM unppoBbIe
Ne n/m P Kontpoabnbie IIpakTnueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznean 1. PU3UKA U METO/IbIl HAYUYHOI'O ITIO3HAHUSA
1.1 ®du3ukKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 bubmmorexa [IOK
' A Y https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kinemariia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2
Hlusamuia 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2. 1 1
3 3aKOHBI COXPAHEHUSI B MEXAHUKE 6 hitps//m.cdsoo.rw/ 74 172
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bubnnorexka HOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBBI TEPMOAMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSTHUS BEIIECTBA. 5 bubnnorexa [HOK

®da3oBbIe MEPEXOIBI

https://m.edsoo.ru/7f41bf72




Hroro no pazneny

24

Pasnea 4. JIEKTPOJIUHAMUKA

bubmuorexa [JOK
41 DIEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN 351eKTpUYeCKUil TOK. TOKH B 12 bubmmoreka [JOK
’ Pa3IUYHBIX Cpeiax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Kosau4vecTBo 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3esioB U TeM unppoBbIe
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznea 1. JIEKTPOANHAMUKA
11 MarnuTtHOe noje. JIeKTpoOMarHuTHast 1 1 3 bubmmoreka [JOK
’ WHIYKIUA https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
)1 MexaHn4ecKHe U JIEKTPOMarHuTHBIE 9 1 bubanorexka [HOK
' KoJieOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHu4ecKne 1 31€KTPOMArHUTHBIE 5 | bubmmoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41¢97¢
Bbubnuoreka [JOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro o pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTHU

31 OcCHOBBI crielIUaIbLHON TEOPUHI 4 ] bubmmoreka [JOK
’ OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Pa3nen 4. KBAHTOBAS ®PU3UKA
4.1 DJeMEHTHLI KBAHTOBOM OIITUKH 6 ngg;;fg;gﬁ%ﬂlcgh
4.2 Crtpoenue atoma 4 bubmuorexa [JOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SIAPO

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazngeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DneMEeHTHI aCTPOHOMUH U aCTPOPHU3UKHI 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3nen 6. OBGOBLIAIOIIIEE IOBTOPEHUE

6.1 Ob6o061matoiiiee MOBTOpPEHKE 4 ngg;;fg;gg}; £41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KouunyecTBo 4acos JJIeKTPOHHBbIE
Ne Hdara undgposbie
Tema ypoka Koutpoabsubie IIpakTuyeckue
n/n Bcero H3ydyeHusi oOpasoBaTejbHbIE
padoThI padoThI
pecypchl
dusuka — Hayka 0 IpUpoJIe.
1 Hayunrie MeT(})],Z[BI HOfHaI.)HI/ISI 1 bubmmorera [IOK
Y https://m.edsoo.ru/ff0c32e2
OKPY>KaIoIlIero MUpPa
Poxw u mecTo pusuku B

) (hopMUPOBaHUHN COBPEMEHHON | bubnnorexa [HOK
HAay4YHOH KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOU NEATEIbHOCTH JIIOAEH
MexaHudueckoe NBUKECHHUE.

3 OTHOCHUTENBHOCTH MEXaHHUYECKOTO | bubmuorexa [JOK
neroxkeHus. [lepemenienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
YCKOpEHHe

4 PaBHOMEpHOE NpsMOIMHENHOE | bubmmoreka [IOK
JIBUOKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c372¢

6 CBoOoaHoe majienue. Y CKopeHue | bubmuorexa [JOK
CBOOOIHOTO ITaJCHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE 1BUXKEHHE.

7 JBmxeHne MaTepruaabHOM TOYKH I10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpuniun oTHOCUTENBHOCTH ["anumes. 1 bubmmoreka [JOK




NHepruanbHbIe CUCTEMBI OTCUETA.
[TepssIii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipunnun

9 Cynepno3uiuu cui. Bropoit 3aKoH bubmmorexa [OK
. https://m.edsoo.ru/ff0c3be8
HeroToHa nmst MaTepuanbHON TOYKA

10 Tpetnii 3akoH HeroToHa AJ1st bubnnorexka HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTo TsAroteHus. Cumna

11 TsbkecTu. [lepBas kocMuyeckas bubmorexa [IOK

https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpeausa. Kosdbdunment tpenus.

13 Cuna CEHpOTI/IBHeI?I/Iq:I npu z[anceHHH bubmmorexa LHOK

https://m.edsoo.ru/ff0c3{76
TeJa B KUAKOCTH WJIH ra3e
[ToctynaTenbHOE U BpanaTeabHOE

14 JIBIDKEHHE a0COIFOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmeHnT cuinsl. [1nedo cunsl. Y cnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOIO Tea
Nmnynbc MaTepuanbHOM TOYKH,

15 CUCTEMBI MaTEPUAIIbHBIX TOYEK. bubmmoreka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJibca. PeakTuBHOE JIBHYKEHUE
PaboTa 1 MOIIIHOCTE CHJIBL.

16 Kunernueckast sHEeprust MarepuaabHON bubmmoreka [JOK
Touku. Teopema 06 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUn

17 IloTeHumanpHas SHEPTHUsL. bu6mmoreka [IOK




[TorenimanpHas 3HEPTUSA yIPYTro
ne(pOpMUPOBAHHO MPYKUHBI.
[TorenunanpHas Heprus Tena BOIN3U
MOBEPXHOCTH 3E€MJIU

https://m.edsoo.ru/ff0c461a

18

IToTeHuManbHBIE U HEMOTEHIUAJIBHBIE
cuiibl. CBsA3b paboThHI
HEMOTEHLNAIbHBIX CUJI C U3MEHEHHEM
MEXaHUYECKOI 3HEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTUU

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c478¢c

19

Jlaboparopnas pabota
«HccnemoBanue cBsi3u pabOThI CHITBI C
U3MCHEHHEM MEXaHHUYECKOW SHEPIHU
TeJla Ha MPUMEPE PaCTKCHUS
PE3MHOBOT'O KI'yTay

20

KonrponsHas pabora o Teme
«Kunemartuka. Jlmnamuka. 3aKOHBI
COXpaHEHHUs B MEXaHUKEY

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nsikenue. Auddysus

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aWMO/ICVICTBHS YaCTHULl BEILIECTBA.
Mogaenu cTpoeHus ra3os, KUIKOCTEU
U TBEPIBIX TEI

23

Macca monekyn. KonuuectBo
BeuectBa. [locTostHHas ABoraapo

24

TermnoBoe paBHOBecue. TemnepaTrypa
u e€ uzmepenue. [llkana Temmneparyp




Lenbcus

Uneansubiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenne MKT https://m.edsoo.ru/ff0c4fde
AOcontoTHas TeMrepaTypa Kak Mepa
2% CpeHEeW KUHETUYECKON YHEPTUN bubmmoreka [JOK
JBH>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona
27 3akon [lanpToHa. ['a30BbIe 3aKOHBI
Jlaboparopnas pabota
)3 «HccnenoBanue 3aBUCUMOCTH MEXKITY
rnapamMeTpamMu COCTOSIHUS
Pa3peKEHHOTO Ta3a
79 M3onporiecchl B M€ambHOM ra3e u ux bu6mmoreka [IOK
rpaduyecKoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BuyTpenuss sneprus
TEPMOJUHAMUYECKON CUCTEMBI 1
30 crroco0nI e€ m3MmeHeHus. KonmdaecTBo bubmuorexa [JOK
TEIUTIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPTHUsI OJHOATOMHOIO UJI€aTbHOTO
raza
31 Bunael renonepenaun bubnmorera OK
https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTH BEIIECTBA.
32 KonnuecTBo TENI0THI NpU bubmorexa HOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AnuabaTHbI mpoiece
13 [1epBblil 3aKOH TEPMOAMHAMUKH U €TO bubmmoreka [JOK
MMPUMEHEHUE K U30IPOLIECCaM https://m.edsoo.ru/ff0cSefc
34 HeoOpatumocTs Tpo1ieccoB B bubmmoreka [JOK




npupoze. Bropoit 3akoH
TEPMOJUHAMUKHI

https://m.edsoo.ru/ff0c6230

[punuun nevictus u KI1J{ TernoBoit

bu6mmoreka [IOK

35
MaIIUHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KITJ
37 DKoJIoTHYecKre mpooIeMbl
TETJIOHEPTETUKHI
18 Oo6o0maromuii ypok « MoseKyisipHast bubmuotexa [JOK
¢dusuka. OCHOBBI TEPMOIMHAMIKI https://m.edsoo.ru/ff0c6938
KontponbHas paboTa mo teme
39 «MonekymnspHas ¢puzuka. OCHOBBI bubmmorexa [TOK
YIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
40 [TapooOpa3zoBaHue U KOHICHCAIHSL. bubmmoreka [IOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS U OTHOCHUTEIbHAS
41 BJIQXKHOCTh BO31yXxa. HachIeHHBIM bubmmorexa [OK
e, o https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe Teno. Kpucrannuueckue u
4 amopdHbIe TeTa. AHU3OTPOIIHS bubanorexka [HOK
CBOMCTB KpucTauioB. XKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctajuibl. COBpeMeHHbIE MaTEpHAIIbI
[InaBneHue U KpUCTAUIU3ALIHSL.
Bbu6nuoreka [JOK
43 VenapHas TEIJIOTA IUIABICHUS.
https://m.edsoo.ru/ff0c6708
CyO6numarus
Bbu6nuoreka [JOK
44 VYpaBHeHHe TErI0BOro 6amaHca
P https://m.edsoo.ru/ff0c6820
45 Onektpuszanus Tel. DINEKTPUIECKUN bubmmoreka [JOK

3aps. JIBa B JIEKTPHYECKUX

https://m.edsoo.ru/ff0c6bcc




3apsiI0B

[IpoBOTHMKH, TUDIEKTPUKH U

46 MOJIYIIPOBOIHUKH. 3aKOH COXPaHEHUS bubmnorera [IOK
yip ' P https://m.edsoo.ru/ff0c6bec
ANEKTPUYIECKOTO 3apsa
B3aumopeiictBue 3apsioB. 3aKoH
47 Kynona. ToueuHBIH 3IeKTPUIECKUN bubmmnorera LIOK
y ) p https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpsok€HHOCTB AIEKTPUYECKOTO
43 nosist. [IpuHImn cynepno3unuu bubmmoreka [JOK
AJIEKTPUYECKUX Moje. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit 31eKTpOoCTaTHIECKOTO
49 nonad. ITorennuan. PasHocTh bubmorexa LIOK
’ ait. https://m.edsoo.ru/ff0c6100
MMOTEHI[NAIOB
ITpOBOMHUKH U TUDIEKTPUKH B
50 anpeKT OCTaTHUYECKOM HOIjIe bubmmorera [IOK
P ' https://m.edsoo.ru/ff0c7018
Jusnekrpudeckasi MpOHUIIAEMOCTh
bu6mmoreka [IOK
51 Onexkrpoémrocth. KonaeHncaro
p A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH IJIOCKOTO
52 KOHJIeHCaTopa. DHEPrus 3apsHKeHHOr0 bubmorexa LHOK
pa. P P https://m.edsoo.ru/ff0c72¢0
KOHJICHCATOpa
53 Jlaboparopnast pabota "U3mepenue
AIEKTPOEMKOCTH KOHAEHcaTopa"
[TpunIMTT NEWCTBUSA U IPUMEHEHUE
54 KOHJICHCATOPOB, KOIMMPOBAIHLHOTO

ammapara, CTpyHHOTo pUHTEpa.
DJIEKTpOCTaTUYECKAas 3alUTa.




3a3eMIIeHHE AIIEKTPOIPUOOPOB

55

DJIEKTPUYECKUH TOK, YCIOBUS €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsxkenue.
Conporusnenue. 3akon Oma st
y4acTka Lenu

56

[TocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCIMHCHHE
poBoAHKUKOB. JlaboparopHas paboTa
((I/I?)yquI/Ie CMCIIaHHOI'O COCAMHCHUA
PE3HCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74{0

57

PaboTa 1 MOITHOCTH IEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 1Sl TOJTHOM (3aMKHYTOH )
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenune DJ1C ucTouHMKa TOKAa U
€ro BHYTPCHHCTO COIIPOTUBJICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAs TPOBOUMOCTD TBEPIBIX
METaJIOB. 3aBHCHUMOCTD
COTPOTHUBIICHUS METAJIJIOB OT
Temreparypbl. CBEpXIPOBOJIUMOCTh

60

DJIEKTPUYECKUI TOK B BAKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB

61

[TomynpoBOIHUKH, UX COOCTBEHHAS U
IIpUMeECHas MpoBoAUMOCTh. CBOMCTBA
p—n-nepexoaa. [loaynpoBogHUKOBBIE
MPUOOPHI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c84ae




DIEKTPUUECKUN TOK B paCTBOpPAX U

2 pacriaBax 3JE€KTPOJIUTOB. | bubmmoreka [JOK
DJIEKTPOJIMTUYECKAS] TUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEKTPUUECKUH TOK B rasax.

63 CamocTosTeIbHbIN U 1 bubmuorexa [JOK
HECAMOCTOSITENbHBIN pa3psia. MoHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKkTpudecKue npudopsl U

64 YCTpPOICTBA U UX MPAKTUYECKOE ] bubmmoreka [IOK
npuMeHeHue. [IpaBuina TeXHUKH https://m.edsoo.ru/ff0c86fc
0€e30MacHOCTH

65 Oo6o06maromuii ypox 1 bubnnorexa HOK
«INEKTPOIUHAMHUKAY» https://m.edsoo.ru/ff0c88be
KontponbHas paboTa mo teme

66 «2nektpocratuka. [locTostHHBIN 1 bubnnorexka [JOK
AJeKTpUuYecKuil ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepHblii ypok. KonTpoiabsHas | bubmmoreka [JOK
pabora o Teme "DeKTpoauHaMHuKa" https://m.edsoo.ru/ff0c8c56

68 PesepHblil ypok. O0o0maronuii ypok 1 bubmmoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHBbIE
[}
‘:;n Tema ypora Bcero Kontpoabueie  Ipaxriiecikue il:;:eﬂlflﬂ :)lg[()l:ll;z]';:feﬂbﬂble
padoTbI padoTbI pecypen
[TocTOsITHHBIE MATHUTHI U KX

| B3auMoOJIelcTBHE. MarHUTHOE II0JIE. 1 but6mmoreka [IOK
BekTop MarHuTHON MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOM MHAYKIIMU
MarsuTHO€E 1oJjie TPOBOJHUKA C

) TokoM. OnbIT Dpcrena. 1 bu6nuoreka [JOK
BzaumopelicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas padota «3yueHnue | | bubmmoreka [JOK
MAarHUTHOTO TOJIA KaTYIIKA C TOKOM https://m.edsoo.ru/ff0c98fe
JleicTBMEe MarHUTHOTO TOJIS Ha
IPOBOAHMK C TokoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 | bu6muotexa [JOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOT'O MarHuTa Ha paMKy C
TOKOM»

JleiicTBuEe MarHUTHOTO TOJIS Ha

5 JBUKYIIYIOCS 3apsKEHHYIO YaCTHILY. 1 Bubmuotexa [JOK
Cwuuta Jlopenma. PaGoTa cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas uHaykuus. [lotok

6 BEKTOpa MarHUTHOM uHAyKuuu. 31C 1

MHIYKIMU. 3aKOH 3JIEKTPOMarHUTHON




unaykunu Papanest

JlaGopaTtopHnast pabota
«HccnenoBanue SBICHUS
3JIEKTPOMArHUTHOM WHTYKIIAK»

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHnyKTUBHOCTB. SIBICHUE
camouHaykiuu. IJIC caMOMHIyKIHH.
DHeprusi MarHuTHOTO TIOJIST KaTYIIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTBa U X
PUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
3JIEKTPOMArHUTBI, 3JEKTPOABUTATENb,
YCKOPUTENH 3J€MEHTAapHBIX YaCTHII,
AHAYKIUOHHAsA [1€Yb

10

O6o0maromuii ypok «MarHutTHoe
noJie. DJIeKTPOMAarHuTHAS WHITYKIIHSDY

bubmunoreka LIOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas pabora o Teme
«MarnuTtHoe noJe.
DneKTpoMarHuTHas MHIYKIUS

bubmunoreka LIOK
https://m.edsoo.ru/ff0cad58

12

CBOOOTHBIE MEXaHIYECKHE
Kosiebanus. ['apMoHnUeckue
KosieOaHus. Y paBHEHUE
TapMOHUYECKHX KOJIeOaHUH.
[IpeBpaiienue sHepruu

bubmunoreka LIOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
neproaa MajbIxX KoJIeOaHHd rpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MACChI TPy3a»

14

Koneb6arensublit koHTYp. CBOOOAHBIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




ANIEKTPOMArHUTHBIC KOJIeOaHUs B
U7earbHOM KoJiebaTeIbHOM KOHTYpE.
AHaorus Mex1y MEXaHUUYeCKUMHU U
3IEKTPOMArHUTHBIMU KOJIeOaHUsIMU

15

®opmyna ToMmcona. 3akoH
COXPAHCHUS SHCPIrUU B UCAJIBHOM
KOJIe0aTeTbHOM KOHTYPE

bubmunoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencrasieHue o 3aTyXarIUX
KosieOaHusX. BeiHyX1eHHbIC
MexaHHueckue kojebanus. Pezonanc.
BBIHy)K[[GHHBIe OJICKTPOMArHMTHBIC
KoJsieOaHus

bubmunoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennslii Tok. CHHYCOUaNbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
NEPEMEHHOT0 TOKA. AMIUIMTYJHOE U
JICACTBYIOILIEE 3HAYCHHUE CUIIBI TOKA U
HaIpsKEHUs

bubmunoreka LIOK
https://m.edsoo.ru/ff0cbd34

18

Tpauncdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SJHEPTUU

19

Y CTpolCcTBO M TPAKTHYECKOE
IPUMEHEHHE NIEKTPUUECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOr0 TOKa,
JIMHUU JJIEKTpoIepeaay

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKUE PUCKH TIPH
IIPOU3BOJICTBE IEKTPOIHEPTUH.
KynpTypa ucnonb3oBanus
3JIEKTPO’HEPIUH B ITIOBCEAHEBHOM
KU3HU




Mexann4deckue BOJIHEI, YCJIOBUA

pacnpoctpanenus. [lepuoa. Cxkopocthb

bubmunoreka LIOK

21
pacnpoCTpaHEHUs U IJIMHA BOJHBI. https://m.edsoo.ru/ff0cca54
[Toniepeunblie U MPOJIOJIbHBIE BOJTHBI
” 3ByK. CKOpOCTh 3BYKa. | pOMKOCTh bubmmoreka [JOK
3ByKa. Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHHIE BOJHBI, UX
23 cBoMcTBa U cKopocTh. [Ikama Bubmmorexa [IOK
P ’ https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMArHUTHBIX BOJIH
[TpuHLIMIIBI paTOCBSI3U U
24 teneBuaeHus. Pa3BuTre cpeacTs
cBs3u. Pagnosokamnus
’5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIpOCTPaHEHHE
2% CBETa B OJHOPOJHOMU cpejie. bubmmoreka [JOK
ToueuHslil UCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeTa. 3aKOHbI
27 oTpaxxeHus cera. [loctpoeHue Bubmmorexa [IOK
p L p https://m.edsoo.ru/ff0cd4e0
n300pakeHHI B TUIOCKOM 3epKaiie
[Ipenomnenue ceeta. [TonHoe
73 BHYTpEeHHeE oTpakeHue. [IpenenbHbii bu6nuoreka [JOK
YT'OJI TIOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd716
OTpaXKeHUs
29 JlaboparopHas padota «3mepenue bubmmoreka [JOK
MOKAa3aTeIs MPETOMITCHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Moctpoenne n3odpaxeHuii B bubmmoreka [JOK




nuH3e. DopMyiia TOHKOH JIMH3BL.
VBennueHue TMH3bI

https://m.edsoo.ru/ff0cddle

JlaboparopHas paboTa

31 «HccneqoBanue CBONCTB
U300paXKEHUI B TUH3AX)
Hucnepcus cBeta. CoKHBINA COCTaB
0 oenoro cBera. L[et. JJaboparopras
pabota «Habmonenue aucnepcun
CBETa»
13 UnTepdepenmus crera. Audpakius bubmmoreka [JOK
cBeta. JludpakunoHHas peneTka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbubmuotexa [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
3 OnTuueckrie MpuOOPHI U YCTPOHCTBA U
> yCIIOBUS UX 0€30MacHOTO MPUMEHEHUS
['paHuIIBI TPUMEHUMOCTH
36 KJIACCMYECKOW MeXaHUKH. [locTynarsl bubnuotexa [JOK
CIielIMaIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeJIeHre BPEMEHH M COKpaIEHUE buGnnorexa LIOK
https://m.edsoo.ru/ff0cta42
JUTUHBI
DHeprus ¥ UMIYJILC PEISITUBUCTCKOM
38 yacTuilbl. CBSI3b MacChl C YHEPTUEHN U buGnnorexa [IOK
https://m.edsoo.ru/ff0cfc68
HUMITYJILCOM. DHEPTHUSI TIOKOS
KontponbHas padora «Onrtuka.
39 OCHOBBI crielIUaIbHOM TEOPUH bubmmorexa [OK

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ff0cf610




®oronsl. opmyina [Inanka. Dneprus

bubmunoreka LIOK

40
U UMITYJIbC (JOTOHA https://m.edsoo.ru/ff0cfe16
OTkpsITHE U HCCIIEA0BAaHNE Eu6 [IOK
HOIHOTEKA
41 .0 A.T.
porospexra. OnbrTet https://m.edsoo.ru/ff0cffc4
CrojeToBa
3akoHbI hoTodddexTa. YpaBHEHHE
. (vb P P but6mmoreka [IOK
42 OitamreitHa 111 hoTodddekra.
https://m.edsoo.ru/ff0d015e
«KpacHnas rpanuna» porosrddexra
HaBaenne ceera. OnbiTol I1. H.
43 JlebeneBa. XMHUYECKOE NEHCTBHUE bubmorexa LOK
JleBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTponucTea u
MPaKTUYECKOE MTPUMEHEHHUE:
44
dboTorneMeHT, HOTOIATUHK,
COJIHEUHas1 ObaTapesi, CBETOIUO/
45 Pemenue 3aga4 mo reme « 3J€MEHTBI bubnuoreka [{OK
KBAHTOBOU OIITHKM)) https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OnbBITE
46 Pesepdopna o paccesHuro o-4actu Bubmmorexa [IOK
pOOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHas Mozeb aToMa
but6mmoreka [IOK
47 IT b
OCTYIIATRL Hopa https://m.edsoo.ru/ff0dOafa
N3nydyenue u norsiomenrne GOTOHOB
48 IIPHU IIEpPEX0JIe aToMa ¢ OJHOTO YPOBHS bubmmorexa IOK
P pexoz . A i https://m.edsoo.ru/ff0dOafa
SHEPruM Ha Ipyroil. Buasl criekTpos
BoHoBEIe cBOlicTBa yacTUIl. BOJIHEI
. bubnuoreka [IOK
49 ne bpoina. KopnyckymnsipHo-

BOJIHOBOM Jyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHY>KACHHOC U3JTYUYCHUC

50

OTKpBITHE PATMOAKTUBHOCTHU. OMBITHI

Pesepdopaa no onpeneneHuio cocraBa

PAAOAKTUBHOI'O U3JTYyUCHHUA

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Brnusaue
PaAMOAaKTUBHOCTH HA KUBBIE
OpraHU3MBbI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacmna.
DIIEKTPOHHBIN ¥ MIO3UTPOHHBIN OeTa-
pacnaa. ['aMma-uznydyeHue

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBSI31 HyKJIOHOB B Si/Ipe.
Snepubie peakuuu. AnepHbii
peaktop. [Ipo6iembl, IEPCIEKTUBHI,
AKOJIOTUYECKHE aCTICKTHI SIACPHOMN
SHEPTEeTUKHU

bubmunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTUlbl. OTKPBITHE
no3uTpoHa. MeToibl HAOMIOACHUS U
PEruCTpaLMK 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiit ctonn «@yHaaMeHTalbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
du3nUecKoil KapTUHBI MUPa»

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nHoro Heba. Co3Be3aus,
SIpKHE 3BE3bI, TUIAHETHI, UX BUIUMOC
nekerne. ConHedHast cucTeMa

56

Comnnne. ConHeyHas akTUBHOCTb.
Nctounuk sHeprum CosiHIa U 3BE311




57

3BE3/bI, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3/bI IIaBHOU
nocie0BaTelbHOCTU. BHYTpeHHee
cTtpoeHnue 38€31. CoBpeMeHHbIE
MPEJICTABICHUS O MPOUCXOKICHUH U
sBotounu CoJIHIA U 3BE3NT

58

Mueunsiii [Iyth — Hama [Manaktuka.
IMonoxxenue n nrxenue CoytHIIa B
lNanaktuxe. ['anaktuku. Y€pHbie
JBIPBI B SIIpax TajJakTUK

59

Bcenennas. Pazberanue ranakTuk.
Teopust bosbiioro B3peIiBa.
PenukroBoe uznyueHue.
MeraranakTuka

60

Hepemennsie mpoOieMbl aCTpPOHOMUU

61

KoHnTtposbHas paboTa «DJIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o0maromuii ypok. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMAIbHOM 1
3TUYECKOU cepax AesITeNTbHOCTH
YyeJloBeKa

63

O6o06maromuii ypok. Pois u mecto
(bU3UKY 1 aCTPOHOMUU B
COBPEMEHHOM Hay4YHON KapTUHE MHUpa

64

O6o6maromuii ypox. Ponb
duznueckoit Teopur B GOPMUPOBAHUH
MPEACTABICHHUH O GU3NIECKOM
KapTHHE MHpa




O6o6mmaromuii ypok. Mecto
(bU3UYECKON KapTUHBI MUPa B 001IIEM

65 1
PAIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEICTaBICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe mose. 1
DNEKTPOMarHuTHasE MHIYKIUS
PesepBHbIil ypok. Ontuka. OCHOBBI

67 CHelraIbHON TeOpuun 1
OTHOCHUTEJIbHOCTHU
Pesepnsrii ypok. KBantoBas dusuka.

68 DJIEMEHTHI aCTPOHOMUU U 1 Bubmmorexa [IOK

p https://m.edsoo.ru/ff0d1784
actpou3uku
OBILIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME







YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

UHTEPHET






