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Paznea 1. ®usuka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOAbI NO3HAHUSA OKPYIKAOIIETO
mupa. Ponp JkcnepuMeHTa W TEOPUM B IIPOLECCE IIO3HAHUSA IIPUPOABI.
OKCHEpUMEHT B (PU3HKE.

MonenupoBanue (u3MUeCKUX SIBIEHUN U mpoueccoB. HayuyHble rUMOTE3bI.
dusnueckre 3aKOHbI U TEOpPUH. ['paHUIBI MPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponb u Mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AHanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemelienre, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MAaTEepUaIbHOW TOYKH, MX MNPOEKIMHU HA OCH CHUCTEMbI KOOpPAHMHAT.
Clio)keHue NnepeMenIeHU U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MpsSIMOJIMHENHOe nBumxkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U [epeMEelIeHUs
MaTepUaibHOW TOYKH OT BPEMEHH.

CBoOonHoe najieHue. Y CKOpeHre CBOOOHOTO MaIeHUS.

KpuBonuHeitHoe  nBukeHue. JIBUKEHHE  MATEpUAIBHOW  TOYKHA  IIO
OKPY>KHOCTH C IMOCTOSTHHOM 110 MOJIYJIK0 CKOPOCTBIO. YTJI0Basi CKOPOCTh, JINHEMHAs
ckopocTh. [lepuon u yactora oOpamienus. LleHTpocTpeMuTENbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHHUE: CIHIOMETP,
JBH>)KCHUE CHAPSIOB, LEITHbIE U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WLIIOCTPAUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

[Tpeobpa3zoBanre ABMKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AYyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnionenue aBuxkeHUsi Tena, OPOIIEHHOrO MOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOTHOTO MaeHHS.

Hamnpagnenue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHre COOTHOLIEHUS MEXIAY MYTSAMH, NPOMIECHHBIMUA TEJIOM 3a
NOCJIEIOBATEIbHBIE PABHBIE TPOMEXYTKM BpPEMEHH IIPU PABHOYCKOPEHHOM
JBH>)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHnne NBUKEHHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuenue ABUKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipyuammn  otHocutensHOCTH  ['amunes.  llepeeii  3akoH  HeroToHna.
HNuepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosunuu cuil. Bropoi 3akon HeroTona
JUIsl MaTepUaIbHOM TOYKU. TpeTuii 3akoH HproTOHA 1151 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro Ttsarotenus. Cuma Tsoxectd. IlepBas kKocmuueckas
CKOpOCTBb.

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

Tpenue. Bunbl Tpenus (mokosi, ckoyibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tperne. Cusa TpeHHs CKOJbKEHUs U cuiia TpeHus nokosd. KoagdunueHT tpenus.
Cuna conpoTUBIIEHUS IPU IBUKEHUHU TeJla B )KUIKOCTH WJIU Tas3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHusa. [lmedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHU4ecKue YCTPOHUCTBA M NPAKTUYECKOE NPUMEHEHHUE: MOAIINUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIINX TEN.

Bropoi 3akoH HproToHa.

N3mepenune cuil.

CnoxeHune CHIL

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

CpaBHEHHE CUJT TPEHHUSI IOKOSI, KAYEHHS U CKOJIbYKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTrO Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomaol

N3yuenue aBuxkeHUs: OpycKa 1o HaKJIOHHOW MIIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE H
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yclOBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIEro0 OCh
BpAILCHUS.

Tema 3. 3akonvl coxpanenus é mMmexanuke

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cUllbl U U3MEHEHUE HUMITyJIbca Tejla. 3aKOH COXPaHEHUs HMITYJIbCA.
PeakTtuBHOE IBUKEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOuku. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUMU.

[TorenuuanbpHas SHEprusl. [TorennuanbHas SHEprus YIIPYTO
nedopmupoBaHHOM — npyxkuHbl.  [loTeHUManpHas  SHEprust Tena  BOJIU3U
MMOBEPXHOCTH 3EMIJIH.

[loTeHmumanpHpie W  HENMOTCHNHMAIbHbIE  cuibl.  CBs3p  pabOTHI
HEMOTEHUHAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTHU CUCTEMBI TEJN.
3aKOH COXpaHEHUS MEXAHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueCcKre YCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoq NOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne aOCOIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHUEM MEXaHUYECKOW PHEpruu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJiekyasipHast Qu3nKa 1 TEPMOJAUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxkenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoJenu CTPOEHUs Ta30B, XUIAKOCTEU U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

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



Mopens  upeanmpHoro raza. OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HACANbHOrO rasza. AOCOJIOTHas Temreparypa Kak mepa
CpelHEd KHWHETUYECKOM SHEpPrHMHM TEIUIOBOIO JBMXKEHHS vacTul raza. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kiianeipona.
3akoH /lanbToHa. M30mpoueccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJUYECTBOM
BemlecTBa. ['paduueckoe mnpeacTaBiIeHHE H30IMPOLIECCOB: H30TepMa, H30X0pa,
u3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITeI, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BeliecTBa, (oTorpadun
MOJIEKYJI OPTaHUYECKUX COECITMHEHUN.

OnpiThl 10 TU(PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OneIThI, JIOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJECHUCTBUA.

Mogenp, HUIIoCTpUpyoLas Mpupoay JABICHHS T'a3a Ha CTEHKU COCYya.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS MACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuui sxcnepumenm, 1abopamopnvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATBHI, IABJICHUS U TEMIEPATYPbl BO3/IyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoouHamuku

TepmoanHamMuueckass cucrema. BHYTpeHHSsE dHEpPrusi TEPMOJMHAMUYECKOU
CUCTEMBI U criocoObl € u3MeHnenus. KoandectBo TeminoTel U padota. BHyTpeHHsis
HEPrus  OAHOATOMHOIO  WACAJIBHOrO  raza. Buuabl  Temuionepeaayu:
TEIJIONPOBOAHOCTh, KOHBEKILIMS, U3JIy4eHHUE. Y AelbHAs TEIJIOEMKOCTh BEILECTBA.
KonuuecTBO TEMIOTHI IpH TEIJIONEpeaaye.

[Tonsitue 00 aauabatHoMm mpouecce. I[lepBblid 3aKOH TEPMOJAMHAMUKHU.
[IpumMeHeHre mepBOro 3akoHa TEPMOJMHAMHUKHM K u3ompoieccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS ~ TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi 3HEpPruM B TEIUIOBbIX MamnHax. KoadduimeHt mnoae3noro
nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnojae3Horo
JEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEpruy Teja MpU COBEPIICHUM pPaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCMCTBUEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTyHHOU TpyOKe myTEéM TpeHHUs (BUACOJEMOHCTPALIHS).

M3MeHeHre BHyTpEHHEN SHEPIuM (TeMIlepaTypbl) Tela IpH TeIuionepeaaye.

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

Mopenu napoBoil TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxkcnepumenm, 1abopamopnvie pabomol

HN3mepenne yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn geuiecmea. Pazoevie nepexoont

[TapooOpa3oBanue u koHnmeHcanus. Vcmapenne u kuneHue. AOCOIIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemeHHble Marepuaibl. [lnaBienue u
KpucTayum3aius. Y AelbHas TerioTa miaBieHus. CyOoammanus.

VYpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYYEHUSI COBPEMEHHBIX MAaTEpPUaJOB, B
TOM YHUCJIE HAHOMAaTEpUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJIEHUMU.

CriocoObl U3MepeHHUs BIAXKHOCTH.

HaOmronenue HarpeBaHusl ¥ MIABJIEHUS KPUCTANIMUECKOTO BEILIECTBRA.

JleMOHCcTpanust KpuCTalIoB.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3mepeHne OTHOCUTENBLHOM BIIaXKHOCTH BO3/1YXa.

Pa3znen 4. JaekrpoanHamMuka
Tema 1. Inekmpocmamuxa
ONeKTpU3alusl Tel. OJEKTpUYecKuil 3apsia. JlBa BuAa dIEKTPUYECKUX
3apsiaoB. 1IpOBONHMKH, OUANEKTPUKKA W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUS
IIEKTPUYECKOrO0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. TodueuHbI 31€KTPUYECKUI 3apsil.
Qnektpuueckoe 1mone. Hampsok€HHOCTh  anexkTpudeckoro mnosis.  [IpuHuun



CyNEPHO3ULIMU IJIEKTPUUECKUX IOJeH. JINHMM HanpsKEHHOCTH DJIEKTPUYECKOTO
IOJISL.

Pabora cun  oamekrpoctatmueckoro  mousis.  [lorennman.  PasHocThb
NOTEHUHAIOB. [IpOBOOHHWKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
Jvsnextpruyeckasi MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TNIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE NPUMEHEHHE: SIIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTPOCTaTHUECKasi 3allUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMMPOBAJIbHBIN annapar, CTPyHHbBINA TPUHTED.

Llemoncmpayuu

Y CTpONCTBO 1 MPUHLMI AEUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre HA3IIEKTPU30BAHHBIX TEJI.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKY B DJIEKTPOCTATUIECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAaAH
IJJACTUH, PACCTOSHUSI MEXAY HUMHU U JUAJIEKTPUUYECKONU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuui sxcnepumenm, 1abopamopnvie pabomoi

N3mepeHne 31eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 3.1ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuia Toka. [IocTOsIHHBIN TOK.

Hanpsioxenue. 3akon Oma 1715 ydacTKa LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaIENIbHOE, CMEIIAHHOE COEITMHEHUE TIPOBOIHUKOB.

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

ONEeKTPOABMXKYLIAsl CUia M BHYTPEHHEE CONPOTUBIEHUWE MCTOYHHMKA TOKA.
3axon Oma /i1 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAMMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJIOB OT Temneparypbl. CBEpXIPOBOIUMOCTb.

DneKTpuYeCcKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOoBOIHUKHU. CobcTBeHHas u IpUMECHast MIPOBOAUMOCTb
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexonaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOINTUYECKAS TUCCOMALUs. DIEKTPOIIN3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTEIbHBIM
paspsa. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, DIJIEKTPOHArpeBaTEIbHbIE NPUOOPHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMHUCTOPBI ¥ POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAJIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeTMHEHNE ITPOBOTHUKOB.

[Ipsmoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJICHUS METAJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit paspsa ¥ IpOBOAUMOCTB BO31yXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomol

M3yuyeHnne cMenaHHOro COEIMHEHNs PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYIIEW CUIIbI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTUBJIEHUS.

Habmroenue 3nexkTposiamsa.

Me:xnpeaMeTHbie CBSI3H

N3yuenne kypca gusuku 0a3oBoro ypoBHsa B 10 kiacce ocCyIIecTBIsETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MaTEeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4HOI'O
NO3HAHUS: SIBJICHUE, Hay4dHbId (PakT, rumoresa, (pu3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOJCHHE, SIKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHass QyHKIu,
napabona, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIUU HA OCU KOOPJMHAT, CII0KEHNUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddys3usi, ocMoc,
TEII00O0OMEH KMBBIX OPraHU3MOB (BU[BI TEIIONEPEAAUH, TEINIOBOE paBHOBECHUE),
IIEKTPUYECKUE SIBJICHUSA 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 JMCCOLIAALIMS,
rajbBaHUKA.

I'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHUEM MEXAaHU3MOB,
YYET TpEHUS B TEXHUKE, NOJAIIWIHUKHA, HCMOJb30BAHHWE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET W JIPyTHE), JABUTATEIb BHYTPEHHETO
Cropanusi, mapoBasi TypOrHa, ObITOBOW XOJIOJIUIIHUK, KOHIUIIMOHEDP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE D3JIEKTPONpUOOpPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArpEBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHamuka

Tema 3. Macnummnoe nose. In1eKmpoOMaZHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3aumonmeicTBHE  IMOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTHONM uWHAyKuMH. [IpuHimn cynepnosunnu
MAarHUTHBIX MOJIEW. JIMHMM MarHUTHOM WHAYKUUU. KapTuHa JNMHHUI MarHUTHOU
WHIYKIUH T0JII MOCTOSHHBIX MATHUTOB.

MaruutHoe 1O0J€ NPOBOJHHMKA C TOKOM. KapTuHa JMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTylIKH ¢ TOKOM. OnbIT IpcTena. BzanmoieiicTBue NpoOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HampaBiieHUE. [[BUKEHHUE 3apsSKEHHON YaACTUIBI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cuibl Jlopenna.

SIBneHne anexkTpoMarHMTHOM MHAYKUMU. [IOTOK BekTOpa MarHWTHOU
UHIYKIUU. ODJEKTPOJBIKYIAs Cula HWHIAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykiuu dapajes.

BuxpeBoe »snexkrpuueckoe 1mose. OIJEKTPOJIBHXKYIAs CUJa HHAYKUUU B
ITPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBIIEHME CAaMOMHIYKLIMHU. OJIEKTPOJIBHXKYILIAS — CUJa
CaMOWHIYKIIUH.

DHEPrust MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHndeckrue yCTpOMCTBA W MPAKTHUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MAarHuThl, BJEKTPOMATrHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHUL, MHIYyKIIMOHHAS 1E€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKUMKW MAarHATHOTO TTOJIS.

BzaumMopeiicTBre ABYX TPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHue 3JIeKTPOMarHuTHOM UHIAYKIHH.

ITpasuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CUJIBI MHAYKIHUM OT CKOPOCTH HM3MEHEHUS
MarHMTHOTO ITOTOKA.

SIBiIeHME CAaMOMHTYKIIH.

Vuenuuecxuii sxcnepumenm, rabopamopHule pabonul

N3ydyeHrne MarHuTHOTO MOJIs KATYLIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTAa HA PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM WHIYKIIHH.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarensnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJICOAHUS.
["apmonunueckue kosiebanus. Ilepuon, yactora, ammmTyaa u (asa kojeOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKUX
kosebanuii. [IpeBpareHue sHepruu Npu rapMOHUUECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATHPHOM KOJICOATEIPbHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHWYECKUMH U
AIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUs
HHEPrUU B UJCATBHOM KOJIeOATEIbHOM KOHTYPE.

[IpencraBnenne o 3aryxaronmx KoyieOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHykIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemenHblii  TOK. CUHYCOMJAJIbHBIM MEPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACUCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA WU
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE 3AEeKTpodHepruu. KynbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTIUU B IOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIICKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUH JIEKTPOIepeiay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJeOATENIBHONW CHUCTEMBI (TMPYKUHHBIA WITH
MaTEeMaTUYECKU MASITHUK).



Habmonenue 3atyxaronmx kojaeOaHui.

HccnenoBanue cBOMCTB BHIHYXACHHBIX KOJIeOaHUH.

Hab6nronenue pe3onanca.

CBOOOHBIE JIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcnuiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAINPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mnpu 1oCienoBaTENbHOM COEOWHEHMM PE3UCTOPA, KaTyIIKH
VMHIYKTUBHOCTH M KOHACHCATOPA.

Mopaenb TuHUM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOJia MajbIX KOjeOaHUil rpy3a HAa HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBanue INEPEMEHHOrO0 TOKa B LENM W3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE 60IHbL

MexaHnudeckue BOJIHBI, ycioBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacnpocTpaHeHusT W JyIMHA BOJIHBL. [lomepedHble W IPOJOJIBHBIE BOJIHBI.
WnTepdepenus u qudpakuus MEXaHHYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHHIE BOJHBL. Y CIIOBUS M3IYUYEHHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmHuas opuenTanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMAarHUTHBIX BOJIH: OTPA)KEHHE, MPEIOMIIEHHE, NOJspUu3anus, Audpakuus,
uHTepdepenus. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3U U TeneBuacHusA. Paqnonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHu4eckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJbTPa3ByKOBas [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pajaap,
panuonpuéMHUK, TEIEBU30p, aHTEeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OO0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOmtomeecs Te10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeHny U AUPPaKku MEXaHHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HabmtoieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH HU
4acTOTON KoseOaHuil.



HccnenoBanne  CBOMCTB — JJEKTPOMArHUTHBIX — BOJIH: OTpa)keHue,
peoMIICHUE, MOJSIpU3aLus, AUPPaKIus, UHTEpPEepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacnpoCTpaHEHUE CBETA B
OJIHOPOHOM cpene. JIyd cBeta. TOUCUHBIN HICTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoenue n3oOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOTO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceeta. CroxkHbIil cocTaB 6enoro cBera. LBer.

Cobuparonie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTossHME W OMNTHYECKas cujia TOHKOW JIMH3BL. [locTpoeHue n300pakeHUil B
coOMpaloIMX U pacceuBaOIIMX JinH3aX. DopMysia TOHKON JIMH3BL. Y BEIUYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€EOMETPUUECKON ONITUKH.

BonnoBass ontmka. HWHTepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMyMOB IIpM MaJ€HUM MOHOXPOMAaTHYECKOIr0 CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M IPAKTUYECKOE MPUMEHEHUE: OYKH, JIyIa,
¢doroanmnapar, NPOEKIMOHHBIN ammapaT, MHKPOCKON, TEJIECKOI, BOJIOKOHHAs
OMNTHKA, TUPPAKIIUOHHAS PEIIETKA, TOISIPOU.

Jlemoncmpayuu

[IpssMONMHEHOE paCIpOCTPAaHEHUE, OTPAKEHUE M TNPEIOMIICHUE CBETA.
OnTrueckue mpruOOpPHI.

[TonHOE BHyTpeHHEE OTpakeHre. Mojellb CBETOBOA.

HccnenoBanre cBOMCTB M300paKE€HUH B JIMH3AX.

Mopaenu MUKpOCKOMa, TEIECKOIA.

HaGmonenune natepdepeHnm crera.

Hab6monenue nudpaxium ceera.

Habmronenue aucnepcuu cBeTa.

[TonydeHnue cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonydeHnue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusaliuy CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol



W3mepeHne nokasaTess peJoMIIEHHs CTEKIIA.
HccnenoBanre cBOMCTB M300paXE€HUM B JIMH3AX.
Habmronenue aucnepcuu cBeTa.

Pa3znen 6. OcHOBBI crieIUAJIBHON TEOPHH OTHOCUTEIbHOCTH
['panunpl  OPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsel
CIIEIMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BaKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.
OHeprus 1 UMILYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBsi3p Macchl C BHCpFHCﬁ U UMITYJIbCOM pCH}ITPIBPICTCKOﬁ JaCTUIIbI. 9HCpFI/IH
IIOKOsI.

Paznea 7. KBanToBasi pusuka
Tema 1. Dnemenmul KGAHMOBOU ONMUKU
®dotonbl. ®opmyina [1nanka cBa3u SHeprun PoTOHA C €r0 YaCTOTON. DHEPTHUS
U UMITYJIbC (JOTOHA.
OTtkpriTre u uccnenoBanue Gororpdexra. Onwitel A. I'. CtoneroBa. 3aKOHBI

dbororddexra. YpaBuenue DuHITeHa 1711 doTodddexra. «KpacHas rpanuiiay
dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHudeckue yCTpONCTBA M MPAKTHYECKOE TMPUMEHEHHE: (OTODIEMEHT,
dboToaaTUMK, COTHEUHAs OaTapesi, CBETOAUO.

Jlemoncmpayuu

®o1orh(HEeKT Ha YCTaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekra.

Ceeroauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccesHUIO 0 -4acTHIL.
[InanerapHas mopens aroma. Iloctynatel bopa. M3myueHune u mnoryiomeHue
(GOTOHOB MpU Mepexojie aToMa C OAHOrO0 YpPOBHS JHEPruu Ha JApyrou. Bumbl
criekTpoB. CHEKTp YPOBHEN SHEPIUU aTOMA BOJIOPOJA.

BousiHoBBIE cBoOMicTBa yactull. Bosnbl ne bpoitnsa. KopryckyinsipHO-BOJITHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHE.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Llemoncmpayuu
Mopuenb onsita Pesepdopra.
OrnpeneneHue JUIMHBI BOJIHBI Ja3epa.
Hab6nronenue inHeHyaThIX CIEKTPOB U3ITYyUEHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, 1abopamopnvie pabomol
HaOmronenue nuHeRyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCINEPUMEHTBI, JI0KA3bIBAIOIIME CIOKHOCTh CTpOoeHUs dAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuio  cocraBa
panuoakTuBHOrO wu3nMy4deHus. CBoiictBa anbga-, Oera-, ramma-u3IydCHHS.
Binusinve paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA U HeWTpoHa. HykionHas monens sjpa ['eizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tomsl.
Anbda-pacnian. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3NTy4eHHe. 3aKOH PaJIMOaKTUBHOI'O pacraja.
DHeprus CBsA3M HYKJIOHOB B sifpe. Anepubie cwibl. Jlepext maccr siapa.
Snepnpie peakuuu. /leneHne u CUHTES SA€EDP.
SAnepuwiii peaktop. Tepmosiaepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SIIEPHOM SHEPTEeTUKH. DKOJOTMUYECKUE ACTIEKTHI SIAEPHON SHEPTrEeTUKHU.
OnemeHTapHble YaCTULbL. OTKPBITUE TO3UTPOHA.
Mertoabl HAOIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.
®dyHaMeHTalbHbIe B3auMOJIeHcTBUS. EMUHCTBO (pnu3nueckoil KapTUHBI MUpA.
TexHuyeckue ycTpouCTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, siepHsblil peakTop, aToMHasi 6oMoa.
Llemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINUX YACTULL.
Yuenuueckuii sxcnepumenm, 1abopamophule pabomaol
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM GoTorpadusim).

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKHU

DTarnbl pa3BUTUS acCTpoHOMUU. [IpuKiIagHOE U MUPOBO33PEHUYECKOE 3HAUECHUE
aACTPOHOMHH.

Bun 3Bé3mnoro neba. Co3Be3amsi, sSpKue 3BE3bI, TUTAHETHI, WX BHUINMOC
JIBHOKCHHE.

ComHeunas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTtouHuk sHeprum ConHiia U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCTB». 3BE3NBI TJIaBHOHM IIOCJICAOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY» [UJI1 3BE3]l TJIABHOM IMOCJIEIOBATEILHOCTH. BHYTpEHHEE CTpOCHHUE



3B€311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonuu ColiHIa U
3BE3]1. DTaIbl )KU3HU 3BE3.

Mneunsiii IlyTe — Hama I'anaktuka. [lonoxkenue u nBuxenue CoJyiHLIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpPHBIE NBIPHI B AIpaAX
TaJIaKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3ny4deHue.

MacirabHas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobyieMbl aCTPOHOMUM.

Vuenuuecxue nabnooenus

HaGmronenuss HeBOOPYEHHBIM TIIA30M C WCIIOIH30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPEICIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us1 CEBEpHOIro MOJyIIapus U IPKUE 3BE3bI.

HaGmronenus B Teneckon Jlynbl, muianet, Mieunoro I1yTu.

O0o0marmee NOBTOPEeHUe

Ponp ¢usumku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M dTUYECKOHN chepax MesITeTbHOCTH YeJIOBEKA, POJIb U MECTO (DU3UKU
U aCTPOHOMHUHM B COBPEMEHHOI HAay4YHOW KapTHHE MUPa, poib (PU3NUECKON Teopuu
B (GOpPMHUPOBAaHUM TPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
NO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runoresa, (Qpuanyeckas BeIUYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKE, MOIENb, U3MEPEHHE.

Mamemamuxa: pelmleHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GbyHKIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKIHWH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (QYHKIUN, MPU3HAKK MOAOOUS TPEyTrOJIbHUKOB,
onpe/eseHue MIONIaaAn MITOCKUX GUryp u o0bEma Tell.

buonoeus: »nextpuueckue SBICHUS B JKUBOW Mpupojne, KosiebaTenbHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KUBOW MPUPOJIEC, TEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PpEIIETKH, CHEKTpaIbHbIN
aHamms.



leoepaghusi:  MarHWTHBIE TIONIOCA 3€MJIM, 3alie)Kd MArHUTHBIX DY,
(doTochEMKa 3eMHOI TOBEPXHOCTH, TIPEICKa3aHNE 3eMIICTPSCCHUN.

Texnonocus: TWHAW DIIEKTpOIEpenad, TeHEepaTop MEepEeMEHHOIO TOKa,
SNICKTPOJIBUTATENb, MHAYKIMOHHAS TI€4b, pajgap, pPaJAHONPHEMHUK, TEICBU30D,
anteHHa, tenegoH, CBY-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas Oatapesi.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune ydeOHOTO Tpenmera «®Dusnka» Ha YPOBHE CpPEIHErO OOIIEeTo
obpasoBanus (0a30BbIN YPOBEHB) MOJDKHO OOECIEYUTH TOCTHXKCHHUE CIICAYFOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTENIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS YUeOHOTO mpeaMeTa «Du3nKay AOHKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YalIIMXCAd PYKOBOJCTBOBATHCA
chOpMUpPOBAHHOW BHYTPEHHEH TO3ULIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJACHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIbITA M OMbITA JAESATEIBHOCTH B MPOLECCE peaN3ali OCHOBHBIX HaIlPaBJICHUN
BOCHUTATEJILHOMN JEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

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

OPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAHHCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPa)KAaHCKOIrO
00111ecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUN B 00pa30BaTEILHON OpraHU3aIliu;

YMEHUE B3aUMOJECHUCTBOBATH C COLMATIbHBIMA HHCTUTYTaMU B COOTBETCTBHH C
X QYHKIUSMU U Ha3HAYECHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2)IaTpUOTHYECKOr0 BOCITUTAHUSA:

c(hOopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE€ OTHOWIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3)1yX0OBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;



CIIOCOOHOCTh OIICHMBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAJTbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIC B
JESATEIIbHOCTU YYEHOI0;

OCO3HAHUE JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYUBOTO Oy TyIIETO;

4)3¢cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsi ICTETUKY HAYYHOTO TBOPYECTBA,
npucymiero pu3n4eckon Hayke;

5)Tpy10BOIro BOCIMTAHMS:

MHTEpPEC K pa3MuHbIM cdepam npodhecCUOHATBHOU NeATeTbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKON U TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oymyier mpodecCuu 1 peaTn30BhIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,

TOTOBHOCTBH U CIIOCOOHOCTHh K 0OOpPa30BaHUIO M CAaMOOOPa30BaHUIO B 00JacTH
(bU3UKY HA TIPOTSKEHUU BCEU KU3HH,

6)3K0J10r14eCKOro BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh JKOJIOTHYECKOW KYJIBTYpPhI, OCO3HAaHWE TJI00aTHLHOTO
XapakKTepa KOJIOTUUECKHUX MPOOIeM;

IJIAHUPOBAHKUE U OCYLIECTBIIEHUE IEMCTBUIM B OKPYKAIOIIEN CpEJIe HA OCHOBE
3HaHMS 1eJIeW YCTOMUYMBOTO pa3BUTHUS YEJIOBEUECTBA;

pacuIMpeHre OmbITa JESITebHOCTH SKOJOTMYECKOM HAMpaBIEeHHOCTH Ha
OCHOBE UMEIOITNXCSI 3HAHUH 10 (PU3HMKe;

7)IIeHHOCTH HAYYHOTO TIO3HAHMS:

c(hOpMUPOBAHHOCTh MMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HaHUE IIEHHOCTU HAYYHOM JEsTENbHOCTH, TOTOBHOCTH B MPOIECCE
u3ydeHuss (U3UKA  OCYIIECTBISATH  MPOCKTHYID M  HCCIEIOBATEIHCKYIO
NeSATeTbHOCTh MHIUBUIYaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Bba3oBble JJorunueckue a1eiicTBHA:
CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aAKTyalW3upoBaTh  MpoOIiieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh UENU JEATEIbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUH HX
JIOCTHIKECHMUS;
BBISIBJISATH  3aKOHOMEPHOCTM W MPOTHUBOPEYUS B  PacCMATPUBAEMBIX
(bU3UYECKUX SBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepHUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;



BHOCHUTb KOPPEKTHBBI B ACSITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJSIM, OLICHUBATh PUCKU MOCIEACTBUN JESTENbHOCTH;

KOOPAMHUPOBaTh M  BBIMOJHATH PabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE IPU PEUICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble ucciaen0BaTe1bCKUE 1eHCTBUA:

BJa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOUYEBHIMU TMOHSATHSIMU U METOAAMHU
(bu3nYeCcKo HAYKH;

BJIaJIETh HAaBbIKAMH y4€OHO-MCCIIE0BATENbCKON M MIPOSKTHON EATEIbHOCTH
B 001acTu (U3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp’KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METOJIOB MIO3HAHUS;

BIAJeTh BUAAMU JESATEIBHOCTH IO TOJyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3IMYHBIX Y4eOHBIX
CUTYalUsX, B TOM YMCJIE MIPH CO3[JaHUM Y4EOHBIX IPOEKTOB B 001aCTU (DU3HKY;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajauvy,
BBIIBUTATh TUIOTE3Y €€ pelIeHHUs, HAXOAUTh apryMEeHTHI sl JOKa3aTebCTBA
CBOMX YTBEPXICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHATM3UPOBaTh IOJIyY€HHbIE B XOJE pEUICHUs 3aJauyd  pPe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (opMyJIupoBaTh COOCTBEHHBIE 3aJaud B 00pazoBaTEIbHON
JesITEIbHOCTH, B TOM YUCIIE IPU U3yYeHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIH OMBIT;

yMEThb TMEPEHOCUTh 3HaHUA MO (PU3MKE B MPAKTUYECKYI0 O0OIacTh
KU3HECSATEIIbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE UJICH, IPEJIaraTh OPUTMHAIBHBIE TIOJXO/IbI U PELICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pabora ¢ undopmanmeii:

BJIa/IeTh HaBBIKAMH MOJy4YeHUsS UHGOpMAIUU (PU3NUECKOTO COAEPIKAHUS U3
UCTOYHUKOB PAa3HbIX THIIOB, CAaMOCTOSITEJIbHO OCYILECTBIIATh IOUCK, aHaJM3,
CHUCTEMAaTH3alMI0 M HMHTEPIpETalnio MHGOPMAIMK Pa3IMYHBIX BUAOB U (opm
Ipe/ICTaBICHHUS,

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCTOJb30BaTh  CPEACTBA  HMH(POPMALMOHHBIX W  KOMMYHHUKAIlMOHHBIX
TEXHOJIOTUI B pEIIEHUN KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U OPraHU3aI[MOHHBIX
3ama4 C coOmroleHMeM TpeOOBaHUIl HSPrOHOMHKH, TEXHHKH O€30MacHOCTH,



TUTHCHBI, PECYpPCOCOCPEIKEHUS, TMPABOBBIX W  ITHYSCKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJEp)KaHUs B Pa3IUYHBIX (opmarax ¢
y4€TOM Ha3Ha4YCHUs UH(OPMAIMH U IICJICBOW ayIUTOPUH, BHIOMPAs ONTUMAIIbHYFO
(dbopMy TpeICTaBICHHS U BU3YaTU3aIHH.

KoMMyHUKAaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIe 1eHCTBUS:

OCYILIECTBIISAITh OOLIEHWE HAa ypoKax (QU3MKK UM BO BHE-YPOUHOH
NEATEIIbHOCTH;

pacrno3HaBaTh MPEANOCBUIKM KOH(PJIMKTHBIX CHUTyallMd M CMSr4arth
KOH(JIUKTBL;

pPa3BEPHYTO M JIOTMYHO H3Jararb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BaHUEM
A3bIKOBBIX CPE/ICTB;

NOHMMATh M MCIOJb30BATh NMPEUMYIIECTBA KOMAHAHOW W WHIUBUIYAIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C Y4YETOM OOLIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

NPUHAMATh ILEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIWHUPOBATh ACHUCTBUA MO €€ JOCTHKEHHIO: COCTaBJISITh IUIAH JICWCTBHM,
pacrpenenath pojid ¢ Y4E€TOM MHEHHH Y4YaCTHUKOB, OOCYXXJaThb pE3yJbTaThl
COBMECTHOU paboOTHhI;

OLICHMBAaTh KAa4e€CTBO CBOEr0 BKJAJAa M KaXJOTO y4YaCTHHKAa KOMAaHIbl B
001IMi pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npemjiaraTb HOBBIE IPOEKTHI, OLIEHWBAaTh HJEU C TMO3ULIHH HOBU3HBI,
OPUTMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYaIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIUATUBHBIM.
PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIBHO OCYILECTBIISATh MO3HABATENbHYIO AEATEIBHOCTh B 00JIaCTH
GU3MKK W AaCTPOHOMHUH, BBISABIATH MPOOJIEMBbI, CTaBUTh U (POPMYIIMPOBATH
COOCTBEHHbIE 33/1a4U;

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH PEUIEHUS PAacYETHBIX M KaueCTBEHHBIX
3a]a4, MJIaH BBIOJIHEHUS MPAKTUYECKONU paboThl ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHUN;

JaBaTh OLIEHKY HOBBIM CHUTYalLIUSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHUI;

JienaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUpOBaTh €ro, Oparb Ha ce0d
OTBETCTBEHHOCTbH 34 PEILICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;



CrocoOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO HPYAUIMU B 0OJIacCTH

(U3UKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH MHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B AESTEIBHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IIENISIM;

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAeMbIX JIEHCTBUH M MBICIUTEIBHBIX TMPOIECCOB, HX pPE3yJbTaTOB U
OCHOBaHU;

UCITIOJIb30BaTh MPUEMBI peIICKCUU JUIsl OLIEHKU CUTYalluu, BHIOOpA BEPHOTO
peuieHus;

YMETh OLIEHWBAaTh PHUCKM W CBOEBPEMEHHO NPUHHUMATh PEIICHUS IO UX
CHIDKEHHIO;

OPUHUMATh MOTHBBI W apryMEHThl JPYTUX IMpU aHaiu3e pe3yJbTaToB
NEeSATEeIbHOCTH;

OPUHUMATD ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHUBBI WU apTyMEHTHl JPYrHX MpU aHalu3e pPe3yJIbTaToB
JeSITENIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKHU.

B nponecce nocTukeHUs JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTPAMMBbI
no ¢Qusuke AN YpPOBHS CpeAHEro ooOmero oOpa3oBaHus y OO0ydarommxcs
COBEpUICHCTBYETCS HIMOLIMOHAJIbHBIH WHTEIJICKT, Ipeoiararonmi
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIETO CITIOCOOHOCTh TOHMMATh CBOE AMOIIMOHAIILHOE
COCTOSIHHME, BUJIETh HAMPABJICHUS Pa3BUTHS COOCTBEHHON SMOIMOHANIBHOU Cephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpEryJIHpOBaHMs, BKIIIOYAIONIEIO CAaMOKOHTPOJb, yMEHHE MPHUHUMAThH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh AaJalTUPOBAThCA K
AMOIMOHAJILHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMHU, BKIIOYAIOUIEH CTpEMIIEHHE K JOCTHKEHUIO LENH U
yCrexy, ONTHMHU3M, MHHUIIMATUBHOCTb, YMEHHME JAEWCTBOBAaTh HCXOJs M3 CBOHUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIBHOE COCTOSTHUE
JIPYTUX, YUYUTHIBaTh €ro TMpU OCYIIECTBICHUH OOIEHHUS, CHOCOOHOCTh K
COUYYBCTBHIO U COINEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIIOUAIOIIUX CIIOCOOHOCTH BBHICTPAaNBATh OTHOIICHUS
C APYTUMH JIIOJIbMH, 3a00TUTHCA, IPOSIBIISITH HHTEPEC U pa3peIiaTb KOHPIUKTHI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenuss B 10 kiacce mpeAaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE J0JKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y O0YUYAIOUTNXCS YMEHHIA:



JEMOHCTPHUPOBATh Ha MpUMEpax pojib U MecTo (U3NKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PA3BUTUM COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKOUN ACATEIBHOCTH JIFOIEH;

YUUTHIBATh TPAHUIBI TMPUMEHEHUSI M3YyUYECHHbIX (U3HUYECKUX MOJENeH:
MaTepuaibHas TOUYKa, UHEpIMaIbHas CUCTeMa OTCUYETa, AOCOIIOTHO TBEPJIOE TEIO,
WJICAIBHBIN Ia3, MOJEIIM CTPOCHUS T'a30B, )KUJAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PEIICHUH (PU3NIECKUX 3a]1a4;

pacno3HaBaTh (pU3MUECKHUE SIBJICHUS (IIPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISPHO-KUHETUYECKON TEOPUH CTPOECHUS BEIIECTBA U
ANEKTPOAUHAMUKHU:  PABHOMEPHOE W PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TMIaJICHUE TeJ, JBIKEHHUE TO OKPYXHOCTH, HWHEPIHS,
B3auMoieicTBue T, auddy3us, OpOYHOBCKOE ABUKEHUE, CTPOCHUE JKUJIKOCTEH
U TBEPJIBIX TeJ, U3MEHEHHE 00BhEMa TeJl MPU HarpeBaHuu (OXJIAXKIESHUH ), TETNIOBOE
paBHOBECHE, WCHAPEHUE, KOHJCHCALMS, IUIAaBJICHUE, KPUCTAJUIM3alMs, KUIICHUE,
BJIYKHOCTbh BO3/lyXa, OBBIIIICHUE JIaBJICHUS ra3a Mpu €ro HarpeBaHuMu B 3aKPHITOM
cocyze, CBSI3b MEXIy MapamMeTpaMud COCTOSIHHMS Ta3a B H30Ipolieccax,
AJIEKTpU3alUs TeJl, B3aUMOJICHCTBUE 3aPAJIOB;

OMUCHIBATh MEXAHUYECKOE JIBIXKEHHME, MCIOJb3ys (PU3NYECKHUE BEIUYUHBI:
KOOpAMHATA, NyTh, NEPEMEIIECHUE, CKOPOCThb, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprusi, MOTECHIMAIbHAS SHEPIrusi, MEXaHUYeCKas
paboTa, MexaHW4YecKass MOIIHOCTh; TPH OMUCAHWW TPABUIBLHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCHOJIb3YEMbIX BEJIMYMH, WX OO0O3HAYEHUS M €IUHHUIIbI,
HaxXoJUTh (OPMYJIbl, CBA3BIBAIOLINE JAHHYIO (DU3UYECKYIO BETUUYHHY C JIPYTUMU
BEJINYNHAMM;

ONUCHIBAaTh HM3YYEHHBIE TEIJIOBbIE CBOWCTBA TEJI M TEIJIOBBIE SIBIICHMUS,
UCTIONIB3ys (DU3WYECKHME BEJIMYWHBI: JaBJICHUE Ta3a, TeMIeparypa, CpemHss
KMHETUYECKAs DHEPrUs XaOTUYECKOrO JBHMXKEHUS MOJIEKYJ, CPEAHEKBaApaTUYHAas
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThl, BHYTPEHHSASI HSHEprus, padoTa rasa,
KOO (PUITMEHT TMOJE3HOTO JCWCTBUS TEIUIOBOTO JIBUTATEINSA;, IPU OINKUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MYECKUN CMBICT HCHOJIB3YEMBIX BEIIUMYWH, WX
0003HaUCHUS W EIUHUIBI, HAXOAUTh (OPMYIIBI, CBS3BIBAIONIINE JIAHHYIO
(bU3UYECKYI0 BEJIMUHUHY C APYTUMH BEIMUYUHAM;

ONUCHIBATh U3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKHE
SIBJICHUS (TIPOIIECCHI), UCTIONB3YST (PU3MUECKUE BEIMYUHBI: SJICKTPUICCKUN 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD MMOJIs, MOTEHIIUAJ, PA3HOCTh MOTEHIMAJIOB;
IpU ONHMCAHUM TIPABWIBHO TPAKTOBATh (PU3MYECKUI CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUYECHMs] M EJUHMIIBI; YKa3blBaTh (OPMYJIbl, CBSI3bIBAIOIINE
JAHHYI0 (PU3UYECKYIO BEIUUYHUHY C APYTUMH BEIMUYUHAMY,



aHAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONb3Ys (PU3HUECKUE
3aKOHBI M MPUHLMIIBL: 3aKOH BceMupHoro tarorenus, |, 11 u 11l 3akonsr HeroToHa,
3aKOH COXpPAaHEHHS MEXAHUYECKOM HHEPruu, 3aKOH COXPAaHEHHsS HUMIIYJIbCa,
OPUHIMI CYNEPIO3UIMK CHJI, MPUHIUIT PaBHONPABUS HHEPIHUAIBHBIX CHUCTEM
OTCu€Ta, MOJIEKYJSIPHO-KUHETHYECKYI0 TEOPHUIO CTPOCHHUS BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEJHEN KMHETUYECKON 3HEPrUU TEIUIOBOIO JBUKEHUS MOJEKYI C
a0CONIOTHON TeMIlepaTypoi, MepBbI 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAHEHUS
ANEKTPUYECKOT0 3apsna, 3akoH KysoHa, NpuU 3TOM pa3ivyarh CIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BbIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1acTH ) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBICE NPHUHLMIBI JIEACTBUS MAIIWH, NPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUS UX OE30MACHOTO HCIIOJIB30BAHUS B
MMOBCEIHCBHOM JXU3HU;

BBINIOJIHATh OKCIIEPUMEHTHI IO HUCCIEIOBAHUIO (PU3MYECKUX SBJICHUM U
IIPOLIECCOB C HCIIOJIB30BAHUEM IPSAMBIX W KOCBEHHBIX H3MEPEHUN, MPU 3TOM
dbopmynupoBath mpobiieMy/3amady ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
co0uparh YCTaHOBKY H3 MPEUIOKEHHOrO O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(bopMyIMpPOBATH BHIBO/IBI;

OCYILIECTBIISATh NPSIMbIE U KOCBEHHBIE U3MEpPEHUsI (U3HUECKUX BEITUYUH, NPU
TOM BBIOHMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHsS] W HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTA  MEXIYy  (U3MUYECKMMHU  BEIUYMHAMHU  C
UCIIOJIb30BAaHUEM NPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(buKCUpOBaTh pe3yJbTaThl IMOTYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEIUYHH B
BUJIE Ta0nuIl U rpaMKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICOBAHMUS,

co0iroaaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUM B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4YeOHO-UCCIEeNOBATEIbCKOW U MPOEKTHOM
JESATEIbHOCTH C HCHOJb30BAHHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIA0OPATOPHOIO
000opyI0BaHUS;

pemate pacu€THbIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJENblo,
UCTIONB3YS (hpr3HUecKre 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaIM3a YCIOBHS 3aJauu
BBIOMpaTh (PU3NUYECKYI0 MOJIEb, BBIJACIATh (DU3UUYECKUE BEIUYUHBI U (POPMYJIBI,
HEOOXOAUMBbIEC I €€ pElIeHMs, TPOBOJUTh PAacU€Thl U OLEHUBATH PEATbHOCTH
MOJIy4YE€HHOT0 3HaUY€HUs (PU3HUECKON BEITUYUHBL

pelarh Ka4eCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTUYECKU HETPOTHBOPEUUBYIO
LEMOYKY PAaCCY>KIECHUM C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue BICHUS;

UCIIOJIb30BaTh ~ MpPU  pPEIIeHMH  y4eOHbIX  3aJlad  COBPEMEHHbIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN



U TIPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJSpHON MHGOpMaIUK, MOTYYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATD MOIy4aeMyI0 HH(POPMALIUIO;

IPUBOJUTH MPUMEPHI BKJIJIa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYXKAIOIIET0O MHpa, B Pa3BUTHUE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
i obecrieueHus: 6€30MacHOCTU MPH OO0paleHUH ¢ MPUOOpPAMH U TEXHUYECKUMU
YCTPOMCTBaMH, JUIsl COXPAHEHUs 3/10pOBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOI0
IIOBEJCHUS B OKPYIKAOIIEH Cpele;

paboTaTh B TpyINIE C BBIIOJHEHUEM pPAa3IMYHbIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBaTh pPabOTy TPYNIbl, PALMOHAIBHO pAaCHpeaesaTh OO0S3aHHOCTH U
IIJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K konmy oOyuenus B 11 kiacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YUAIOUINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpPUMEpax poyib U MecTo (U3uKu B (HOopMHpPOBAHHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTHM, B INPAKTHUYECKOW JEATEIBHOCTH JIIOJEH, LIEJIOCTHOCTh M E€IUHCTBO
(u3UYECKOI KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIN JIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, SIEpHAs
MOJIeJb aTOMa, HYKJIOHHAs MOJI€Jb aTOMHOIO siipa MpPH PEIIEHUU (PU3NUYECKUX
3azay;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCHI) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JICKTPOJMHAMHUKU U KBAHTOBOU (DPM3UKH: IJIEKTpUUYECKasi MPOBOJIUMOCTb,
TEILUIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE IEHUCTBUS TOKA, B3aUMOJICHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHasT WHAYKLUSA, JEHCTBHE MAarHUTHOIO TIIOJSA HAa
IPOBOJAHUK C TOKOM M JBWXYIIMHCS 3apsl, 3JEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEHHOE pPAaCIPOCTPAHEHUE CBETA, OTPAKEHUE, NPEIOMIICHHE,
uHTepdepennus, audpakuus W TOJNApPU3ALUs  CBETa, JUCHEPCUs CBETa,
dotoanextpudeckuii 3hdext (poroaddexT), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE
JMHEWYATOr0 CIEKTpa aromMa BOJOPOJa, €CTECTBEHHAass W HMCKYCCTBEHHas

PaauOaKTUBHOCTB;
ONKCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DIEKTPHUYECKYK0  NPOBOJUMOCTh  Pa3jIU4HBIX  Cpel) U

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), UCHOJIb3Ysl (PU3NYECKUE BEITUUYHHBIL:
AIIEKTPUUECKUI 3apsifi, CHJIa TOKa, AJIEKTPUUECKOE HANpPsDKEHHE, AIIEKTPUUECKOe
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIAs CUja, paboTa TOKa,
WHIYKIUST MarHUTHOTO Mojisi, cwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb



KATyLIKHA, 3HEPrusl 3JEKTPUYECKOrO0 M MAarHUTHOTO IOJI€, NEepUOoJ M YacToTa
KoieOaHuil B KoJeOaTenpHOM KOHTYype, 3apsii M Cujla TOKa B MpoIecce
TapMOHMYECKHX JJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pACCTOSHHE U
ONTHYECKasi CHJIa JIMH3bI, TIPU OMHCAHUU MPABUIBHO TPAKTOBATh (DU3NUYECKUN
CMBICJI HCIOJb3YEMbIX BEJIMYMH, WX OOO3HAYEHUsS U E€JIMHHUIIbI, YKa3bIBaTb
(GopMyIibl, CBS3BIBAIOIIME JIaHHYI0 (PU3UYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYMHAMU;

ONUCHIBATh H3YYECHHBbIE KBAHTOBBIE SBICHHUS M TNPOLECCHl, HCIOJIb3YS
bu3nueckue BEIMYMHBI: CKOPOCTbh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJbC (POTOHA, EPUOJI TIOJypaciaia, SHEPTHs CBI3U
aTOMHBIX fJ€p, MPH OINHWCAHUU NPABWIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUYEHHS M EIUHHIIBI, YKa3bIBaTh (POPMYJIBL,
CBA3BIBAIOIIME JIaHHYI0 (DU3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMHU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEJINYUHBI,

aHAJIM3UPOBATh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (DU3HUECKUE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOIO U MMAPATUIEILHOTO
COEAUHEHHs] TNPOBOJHUKOB, 3aKOoH Jlkoyms—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHE ODWHIITeHHA Ui (oTodddekra,
3aKOH COXPAaHEHUSl SHEPIUH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsA/ia, 3aKOH COXPaHEHWs MacCOBOI'O YMCIIA, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3iMyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTeMaTHYECKOE BBIPAKCHHE U YCJIOBUsA (TpaHUIIbI, 00JIACTH)
IIPUMEHUMOCTH;

ONpEIENATh HAIIPABJIEHUE BEKTOPAa MHIYKIIMM MAarHUTHOI'O MOJISl POBOJIHHUKA
C TOKOM, cuJibl Ammnepa u cuisl JlopeHua;

CTPOUTHh W ONHCHIBATh H300pAXKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBIMIOJHATh HKCHEPUMEHTHl MO HCCIEAOBAHUIO (PU3MYECKUX SBICHUNH U
IPOLIECCOB C HCIIOJIb30BAHUEM IPSMBIX UM KOCBEHHBIX HM3MEPEHUM: IMPU 3TOM
dopMynupoBath mpoOieMy/3agady W THUIOTE3Y Y4YEOHOrO HKCIEPHUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOIO0 00O0pYyAOBaHMS, MPOBOAUTH OMBIT U
(bopMyIMpOBaTH BHIBO/IBI;

OCYIIECTBIISATh MPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BEIUYUH, IPU
3TOM BBIOHMpaTh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHS] W HUCMHOJIb30BaTh H3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHNUM;

UCCJIEOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpSIMBIX HM3MEPEHUMN: MpPU H3TOM KOHCTPYHUPOBATH YCTAHOBKY, (UKCHUPOBATH



pe3yNbTaThl MOTYYEHHON 3aBHCHUMOCTH (M3MYECKUX BEJIMYMH B BHUJAE TaONUIl U
rpaduKoB, JenaTh BHIBOBI [0 PE3yIbTaTaM MCCIIECIOBAHMUS,

coOiroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOTO 5SKCIHEPUMEHTa, Y4YeOHO-MCCIEN0BATENbCKOM W IPOEKTHOM
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMCTB U JIAOOPaTOPHOIO
000pyI0BaHUS;

pemiate pacu€THbBIE 3aJaud C $BHO 3aJaHHONW (DU3MUECKON MOJENblo,
UCIOJB3YS (pU3MUECKHE 3aKOHBI U IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3aJaul
BBIOMpaTh (PU3NUYECKYI0 MOJIEIb, BBIJACIATh (DU3NUECKUE BEIUYUHBI U (POPMYJIBI,
HEOoOXOuMbIe NIl €€ pelIeHUs, MPOBOAUTH PacuéThl M OLICHUBATh PEAJbHOCTH
MOJIy4YE€HHOTO 3HaUY€HHUs (PU3HUECKON BEIIUYUHBL

pemaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEITPOTHBOPEUYUBYIO
LEIIOYKY PACCYKIEHUM C ONOpPOM Ha WU3yYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(uznueckue sBICHUS,

UCIONB30BaTh  MPH  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTHU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJSIpHON MHGOpPMAIUH, MOTYYECHHON U3
Pa3IMYHBIX HUCTOYHUKOB, KPUTUUYECKU aHAJIM3UPOBATh MOIyYaeMyt0 HH(POPMALINIO;

OOBACHATh MPUHLMNBI JEHCTBUS MAIUUH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBUS UX 0€30MacCHOr0 MCMOJIb30BAaHUS B MOBCEIHEBHON
KU3HY;

IPUBOJUTH IIPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PUUKOB B
pa3BUTHE HAyKHU, B OOBSACHEHHE NPOLECCOB OKPYXKAIOIIEr0 MHUpPA, B PA3BUTHUE
TEXHUKH U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
i obecrieueHus: 6€30MacHOCTH MPH OOpaleHUH ¢ MPUOOPAMH U TEXHUYECKUMU
YCTPOMCTBaMH, JUIsl COXPAHEHUS 3/10pOBbS U COOJIIOIEHUSI HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKPYIKAOILEH Cpee;

paboTath B TIpYyIIE C BBIIOJHEHUEM Pa3JUYHBIX COLHMAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PALMOHAIBHO paclpenessTh OO0S3aHHOCTH U
IUIAHUPOBATH JESTENBHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQXKJI0T0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N KouaunyecTBo 4acos JJIeKTPOHHBbIE HU(PPOBHIE
B Tema ypoka o0pa3oBaTe/IbHbIe
n/n P Bcero P
pecypchbl
dusznka — Hayka 0 IpHUPOIE.
1 Hayunsie MGTZ Bl HO?I))H;)HI/?H 1 bubmorexa LHOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIET0 MUpPa
Posb 1 MecTo (uzuku B
OPMHPOBAHUH COBPEMEHHOM
2 I(fa quOI:?I KapTHHBI 1\?1/1 a, B 1 bubmorexa HOK
y P . pa, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JeATETbHOCTH
JToneu
Mexanundeckoe OIBMIKEHHUE.
OTHOCUTETBHOCTD
3 MEXAHUYECKOTO JIBHKEHUS 1 bubmorexa HOK
a ’ https://m.edsoo.ru/ff0c3508
[lepemenienue, CKOpOCTb,
YCKOpEHHUE
4 PaBHOMepHOE TIpsiMONTMHEITHOE 1 bubmmoreka [JOK
NBIDKECHUE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEeHHOE bu6nuoreka [IOK
5 . 1
NPSIMOJIMHENHOE IBUKECHUE https://m.edsoo.ru/ff0c372e
CBo00OOOHOE ITaZIEHUE.
6 VYckopenne cBoOOIHOTO 1 bubmorexa I[JOK
p A https://m.edsoo.ru/ff0c39cc
naJiCHUS
KpuBonuneliHoe IBUXEHUE.
7 JIBrm>keHrEe MaTepHaTbHON TOUKH 1 bubmorexa HOK
p https://m.edsoo.ru/ffOc3ada
10 OKPYKHOCTH
HpI/IHI_II/IH OTHOCUTCIBbHOCTHU
8 lNanunes. NnepuuanbHble 1 Bu6muotexa [IOK
cuctemsl orcuera. [lepBrrit https://m.edsoo.ru/ffOc3be8
3akoH HeroTona
Macca tena. Cuia. [lpunnun
9 cynepno3uiuu cui. Bropoit 1 bubmmoreka [JOK
3akoH HerotoHa s https://m.edsoo.ru/ffOc3be8
MaTepUAIbHON TOYKHU
Tperuii 3akoH HeroToHa 115 bu6nuorexa [IOK
10 1
MaTE€pHUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
1 3aK0H BCEMUPHOTO TATOTCHHSI. 1 bu6nuoreka [IOK

Cuna tsixectu. [lepBas

https://m.edsoo.ru/ff0c3d00



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

KOCMHYCCKasA CKOPOCTh

12

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

bu6moreka [IOK
https://m.edsoo.ru/ff0c3el8

13

Cuna tpenus. Koapdpunment
tpeHust. Cuiia ConpoTHBICHUS
IpY IBM)KEHUHN TeJa B )KUAKOCTH
WITH Ta3e

bubmunoreka LIOK
https://m.edsoo.ru/ffOc3f76

14

[TocrynarensHoe u
BpaliaTesibHOE JBUKEHUE
a0COJIIOTHO TBEPIOTO TEa.
MowmenT cuitbel. [1medo cubl.
VYcnoBust paBHOBeCHs TBEPIOTO
Tena

bubmunoreka LIOK
https://m.edsoo.ru/ff0c41a6

15

HNMnynsc MaTepualbHOM TOYKH,
CHUCTEMBI MaTEPUAIIBHBIX TOYEK.
Nmmnynbe cuibl. 3aKoH
COXpaHEHUs UMITYJIbCA.
PeakTnBHOE NBIKEHUE

bubmunoreka LIOK
https://m.edsoo.ru/ff0c43d6

16

PaGota 1 MOIITHOCTH CHJIBI.
Kunernueckas sHeprus
MaTtepualibHOI Touku. Teopema
00 U3MEHEHUN KUHETUYECKOW
SHEPTrUuu

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4502

17

[ToTeHmmanpHas SHEPTHUSL.
[ToTeHmanpHast SHEPTUS YIIPYTO
nehopMUPOBAHHOM MPY>KUHBI.
[ToTenmanpHas YHEPTUS TeIa
BOJIM3H MMOBEPXHOCTH 3eMITH

bubmunoreka LIOK
https://m.edsoo.ru/ffOc461a

18

ITorennuanbpHbIE U
HETIOTEHIMAJIbHBIE CHITBI. CBSA3b
paboTHI HEMOTEHITUATBHBIX CHJI C
H3MEHEHHEM MEXaHHISCKOM
SHEPTUU CUCTEMBI TEN. 3aKOH
COXpPAHEHUS MEXAHUYECKOMN
SHEPTrUuu

but6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u paboThI
CHUJIBI C U3MEHEHHEM
MEXaHUYECKOM YHEPrUU TeNa Ha
IpUMEpE PaCTKEHUS
PE3UHOBOTO KI'yTay

20

KoHnTtponbHas paborta mo Teme

but6moreka [IOK



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

«Kunemaruka. J[unamuka.
3aKOHBI COXpaHEHUS B
MEXaHHKE»

https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOU
teopun. bpoyHoBckoe
nskenue. Auddysus

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?2

22

XapakTtep JBUKECHUS U
B3aUMOJICUCTBUS YaCTHIL
BelecTsa. Monenu cTpoeHust
ra3oB, KUJIKOCTEH U TBEPABIX
TEN

23

Macca monekyn. KonuuectBo
BelecrBa. [locrossHHas
ABoraapo

24

TemmoBoe paBHOBECHE.
Temneparypa u €€ U3MepeHue.
[IIxana remnepatyp Llenbcus

25

Wneanbnsriii raz B MKT.
OcnoBHoe ypaBHenne MKT

bubmunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomoTHas TeMIieparypa Kaxk
Mepa CpeHEW KNHETUYECKOU
SHEPTUU JIBUKEHUS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneiipona

bubmunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ["a3oBbIe
3aKOHBI

28

Touka Pocra. JlabopaTopnast
pabora «MccnenoBanue
3aBUCHUMOCTU MCIKAY
napaMeTpamMu COCTOSTHHUS
pa3peKEHHOTO Ta3ay

29

W3omporieccsl B HI€aIbHOM Ta3e
U ux rpapuyeckoe
MMpEaACTaBJICHUC

bu6moreka [IOK
https://m.edsoo.ru/ff0c570e

30

BuyTpennss sneprus
TEPMOJIMHAMUYECKON CUCTEMBI U
CIOCOOBI €€ N3MEHEHHUS.
KonuuecTBo TeminoTel u padora.
BnyTtpeHHss dHeprus
OJIHOATOMHOT0 MJI€aIbHOIO T'a3a

but6moreka [IOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
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bubmunoreka LIOK

31 Buppt Tennonepenasu https://m.edsoo.ru/ff0c5¢c36
VY enpHas TEII0EMKOCTD
39 BemecTBa. KommuecTBo TeNIOTHI bubmunoreka LIOK
MIpHU TeIIonepeaaye. https://m.edsoo.ru/ff0c5c36
AnrabaTHBIHN Tporecc
IlepBEIil 3aK0H TEPMOIUHAMUKU
33 u elso 1§ I/IMGHGHI/II; K " bubmorexa HOK
p https://m.edsoo.ru/ffOc5efc
U30IpoIeccam
Heob6paTuMocCTh IpoIieccoB B
34 npu (I: e. Bropoit I;aII:OH bubmorexa [IOK
pHpoe. p https://m.edsoo.ru/ff0c6230
TepMOZ[I/IHaMI/IKI/I
35 [Tpuntun aeiicteus u KI1JT bu6nuoreka [IOK
TEIIOBOH MaITHHEI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJ1
37 DKOJIOTUYECKHE MPOOIEMbI
TEIUIOHEPTETHKHU
O060011aroIIH YPOK
38 «MonL:K JII: HaZI:bI/ISI/IKa bubmorexa [IOK
YAp ’ https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOJTMHAMUKH
KonTtponbHas pabora o Teme
39 «MomnekynsipHas pu3uKa bubmorexa [JOK
YIAp ’ https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOJTMHAMHUKH
[TapoobpazoBanue u
40 KoHaeHcanusl. Mcnapenue u bubmorexa HOK
A HH P https://m.edsoo.ru/ff0c63b6
KUIIEHUE
AOCOIIOTHAS M OTHOCHUTEIbHAS
41 BJIAXKHOCTh BO3/yXa bubmorexa [IOK
. Ayxa. https://m.edsoo.ru/ff0c64d8
Hacpiennsiit nap
Tépnoe Temno.
Kpucranmmaeckue u amopdabie
42 Tenaa. AHU30TPOIUS CBOMCTB bu6nuoreka [IOK
KpuctamuioB. XKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMeHHbIE
MaTepuabl
[TnaBiieHne M KPUCTAUTA3AIIHS.
43 YaenwHast TEIOTAa TJIaBJICHUS bubmorexa [IOK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarust
but6moreka [IOK
44
YpaBHEHHE TCII0BOrO banarca https://m.edsoo.ru/ff0c6820
45 DneKTpu3aIus Ted. but6moreka [IOK
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DnekTpuueckuii 3apsa. JIsa
BU/JIA AJICKTPUUECKUX 3aPsI0B

https://m.edsoo.ru/ffOc6bcc

46

[TpoBOIHUKY, TUTIEKTPUKU U
HOJIyIPOBOIHUKH. 3aKOH
COXPAHEHHUS AIEKTPUUYECKOTO
3apszaa

bu6moreka [IOK
https://m.edsoo.ru/ffOc6bcc

47

BzaumoperictBue 3apsiios.
3akoH Kynona. Toueunbrit
AIIEKTPUYECKUN 3aps

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6ced

48

Hanpspok€aHocTh
aeKTpuyecKoro nois. [IpuHmun
CYNEPIO3UIINH IJIEKTPUUECKUX
nosnei. JInaun HanpsKEHHOCTH

bubmunoreka LIOK
https://m.edsoo.ru/ffOc6df2

49

Pab6ota cun
3JIEKTPOCTATHYECKOTO TOJISI.
IMorennuan. Pa3zHocthb
MOTEHIIHAIOB

bubmunoreka LIOK
https://m.edsoo.ru/ffOc6f00

50

HpOBOI[HI/IKI/I " JUDJICKTPHUKU B
AJNEKTPOCTATUYECKOM IIOJIE.
JuanekTpuyeckas
MPOHUIIAEMOCTh

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7018

51

OnekTpoémkocTh. KoHniencatop

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7126

52

DNEKTPOEMKOCTD IJIOCKOTO
KOHJICHCATOpa. JHEeprus
3apsHKEHHOT0 KOHIeHCaTopa

bubmunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

JlaboparopHas paboTa
"N3mepeHue 3IeKTPOEMKOCTH
KOHJleHcaropa"

54

[TpuHIMO AEHCTBUS U
IPUMEHEHNE KOHEHCATOPOB,
KOIIMPOBAJIBLHOTO aIlapara,
CTPYHMHOIO IIPUHTEPA.
DneKTpocTaTHYeCcKast 3allnTa.
3a3eMIIeHHE 3JIEKTPOIpUOOPOB

55

DNEeKTPUYECKUH TOK, YCIOBHUS
€ro CyIIeCTBOBaHUSI.
ITocrostHHBIN TOK. Cula TOKa.
Hanpsokenne. ConpoTusieHue.
3akon Oma 1S ydacTKa Lenu

56

ITocnenoBsarennsHOE,

bubmunoreka LIOK



https://m.edsoo.ru/ff0c6bcc
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napaiesibHOe, CMELIIaHHOE
COEMHEHUE MPOBOTHUKOB.
Touxka Pocta: maboparopnas
pabora «/3yueHne cMenanHoTro
COCIMHEHUS PE3UCTOPOB)

https://m.edsoo.ru/ffOc74f0

57

PaboTa 1 MOUTHOCTB
AIIEKTPUYECKOTO TOKA. 3aKOH
Hxoyns-Jlenna

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma aJi MOTHOM
(3aMKHYTOI) 2NIEKTPUIECKOMH
uenu. Koporkoe 3aMbIkanue.
Touka Pocra: naboparopnast
pabora «M3mepenne SJC
UCTOYHHKA TOKA U €TO
BHYTPEHHETO COMPOTHBIICHHSI

bubmunoreka LIOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHask IPOBOAUMOCTb
TBEPABIX METAJIIOB.
3aBHCHUMOCTB COITPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepXIpoBOAMMOCTh

60

DIIEKTPUUYECKHI TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB

61

[TonynpoBOAHUKH, HX
COOCTBEHHAs M IPUMECHAs!
npoBoauMocTh. CBoiicTBa p—N-
nepexona. [lomynpoBogHUKOBBIE
npubopbI

but6moreka [IOK
https://m.edsoo.ru/ffOc84ae

62

DJIEKTPUUYECKU TOK B
pacTBopax U pacijiaBax
JIEKTPOJINTOB.
DNEKTPOIUTHYECKAS
Jucconuanus. JIeKTPoIn3

but6mmoreka [IOK
https://m.edsoo.ru/ffOc82ba

63

DJIEKTPUYECKUI TOK B Ta3ax.
CamocTosiTenbHbIN 1
HECaMOCTOSTEIIbHBIN pa3psil.
Monnus. [Inazma

but6moreka [IOK
https://m.edsoo.ru/ffOc84ae

64

DIeKTpUUYECKHe MPUOOPHI 1
YCTPOMCTBA U UX MPAKTUIECKOE
npuMeHeHue. [IpaBuna TeXHUKU
0e30MmacHOCTH

but6moreka [IOK
https://m.edsoo.ru/ffOc86fc

65

O6o0maromuii ypok
«DNEeKTPOTMHAMHUKAY

but6moreka [IOK
https://m.edsoo.ru/ff0c88be
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KonTtponsHas pabora o Teme

«Qnexrpocraruka. [locTosHHbII Bu6muotexa [JOK
66 . 1
JIeKTpUYecKuil TOK. Toku B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX Cpegax»
P i .K
g memcomons L pmeaox
E " https://m.edso00.ru/ff0c8c56
DNeKTpoANHAMUKA
68 PeseprubIil ypok. O600maronuii 1 bu6nuoreka [IOK
ypok no teMam 10 kimacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBO 4acoB

JJIeKTPOHHBbIE HU(POBHIE

Ne i/ Tema ypoka
Bcero o0pa3oBaTe/ibHbIE PeCypChl
ITocTosIHHBIE MATHUTEL U UX
1 B3aumojericteue. MarautHoe nose. Bekrop 1 bubanorexa [HOK
MarHUTHOW MHAYKLUMH. JINHUM MarHUTHOU https://m.edsoo.ru/ff0c9778
WUHIYKIAH
MarsuTHOE 10Jie TPOBOTHUKA C TOKOM.
2 OmeiT DOpcrena. BzaumoneiicTeue 1 bubmorexa LIOK
P ) https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
Touka Pocra: maboparopnas padota
3 «H3ydenne MarHuTHOTO MOJIS KATYIIKH C 1 bubmorexa LOK
y y https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME MArHUTHOTO MOJIS HA IIPOBOIHUK
¢ TokoM. Cuna Amnepa. Touka Pocra:
4 nmadopaTopHas pabora «lMccinemoBanue 1 bubmorexa LOK
. patop p a https://m.edsoo.ru/ff0c9acO
JIEHCTBHSI TIOCTOSIHHOT'O MarHuTa Ha PaMKy C
TOKOM»
JleicTBMEe MarHUTHOTO TOJIS Ha
5 BIDK 1ocs 3apsoKeHHyro yactuny. Cuia 1 bubmorexa LOK
ABIIRYTIY P y 1y https://m.edsoo.ru/ff0c9df4
Jlopenma. Pa6ota cusl Jlopenna
DnexTpoMarauTHas MHAYKIHS. [ToTok
6 BEKTOpa MarHUTHOM uHAyKuuu. 3/1C 1
WHAYKIAHA. 3aKOH 3JIEKTPOMArHUTHOM
nHaykiuu dapanes
7 Touka Pocra: maboparopnast pabota 1 bubanorexa [HOK

«HccnenoBanue sIBJICHUS

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
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ANEKTPOMATHUTHON UHIYKLIM

NHayKTUBHOCTB. SIBI€HUE CAMOUHIYKIIUH.
O/1C camouHIyKIIMU. DHEPIUsl MATHUTHOTO
MOJIS KATYIIKU C TOKOM. DJIEKTPOMAarHuTHOE
oJe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTBa U X
MPUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
SJICKTPOMAIrHHUThI, 3JICKTPOABUI'ATCIIb,
YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHUII,
WHAYKIOWMOHHAA IMMCYb

10

O6o06maromuii ypok «MarHuTHoe moJie.
DNIeKTpOMAarHUTHAS] HHTYKITUSD

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponbHas pabota mo teme «MarHutHoe
noJie. DNeKTPOMarHuTHasI HHAYKLHS»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB0OOOIHBIE MEXaHHYECKHE KOJIeOaHNsI.
I'apmonunueckue xonebanus. Y paBHeHHUe
rapMoHHYecKuX koneOanuii. [IpeBpamenue
SHEPIruu

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHas pabota «lccrnenoBanme
3aBUCHMOCTH TIEPUO/Ia MANTBIX KOJeOaHui
T'py3a Ha HUTH OT AJIMHBI HUTU U MAaCChbl
rpy3a»

14

Koneb6arenbupiii KoHTYp. CBOOOHBIC
SJICKTPOMArHuTHBIC KOJ'I€6aHI/I$I B
U7cabHOM KOJIeOaTeIhbHOM KOHTYPE.
Amnanorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMAariuTHBIMHA KOJ'I€6aHI/I$IMI/I

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

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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https://m.edsoo.ru/ff0cb820
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SHEPrUH B HJICATHHOM KOJIEOATETEHOM
KOHTYpe

IIpencrasieHue o 3aTyXarwIUX
KOJIEOAHHUSX. BBIHy)KI[QHHBIe MCXaHHUYCCKHUEC

bu6mmoreka [IOK

16 konebanus. Pezonanc. BeiHy)1eHHbBIE https://m.edsoo.ru/ffOcbb86
SJICKTPOMArHuTHBIC KOJ'I€6aHI/I$I
[TepemennsbIit Tok. CuHYyCOMAANBHBIN
17 [IEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO bubnuoreka [IOK
TOKAa. AMIUIUTYTHOE U JEUCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAYCHHUC CUJIbI TOKA U HAIIPSXKCHUA
18 Tpancdopmarop. [IponsBoacTBo, nepenaya
U TIOTpeOJIeHHE FIEKTPUUECKON SHEPTrun
YCTpolcTBO M TPAKTHYECKOE TPUMEHEHNE
19 AJICKTPUIECKOTO 3BOHKA, T€HEpaTopa bubmmorexa [JOK
. https://m.edsoo.ru/ff0cc324
MEPEMEHHOT0 TOKa, JTUHHUN 3JIeKTponepeaayd
DKOJIOTHUYECKHE PUCKH NIPU TPOU3BOJICTBE
20 a5IeKTpo3Hepruu. KynbTypa ucnonap3oBaHus
3JIEKTPOIHEPTUH B TOBCEAHEBHOMN KU3HU
Mexanunueckue BOJIHEI, YCJIIOBUA
21 pacnpoctpanenus. Ilepuon. Cxopocthb bubnuoreka [IOK
pacIpoCTpaHEHHUs] U IJIMHA BOJIHBI. https://m.edsoo.ru/ffOccas54
HOHGpG‘-IHBIG " IPpOAOJILHBIC BOJIHBI
99 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTH 3ByKa. bubanorexa [HOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
93 DJIEKTPOMAarHUTHBIE BOJIHBI, X CBOMCTBA U bubmmoreka [JOK
ckopocTb. [lkana 351eKTpOMarHuTHBIX BOJTH https://m.edsoo.ru/ffOccfe
24 HpI/IHI_II/IHBI pPaaruoCBA3U U TCICBUACHUS.

Passutue cpencrs csa3u. Paguonokanus



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

KonTponsHas padora «Konebanus u

Bbu6nuoreka [JOK

25
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonHENHOE pacpOCTPaHEHHE CBETA B
26 0 pHo OJTHOM cpe IZ& T(I))qeqli)mﬁ HUCTOYHUK bubmmorexa [TOK
AHOpOA Pese. https://m.edsoo.ru/ffocd350
ceera. JIyu cBera
OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS
27 cgeta. [locTpoenue n3zobpakeHuii B bubmmorexa [TOK
’ P P https://m.edsoo.ru/ff0cd4e0
TJIOCKOM 3epKaje
[Ipenomnenue ceta. [loaHoe BHyTpEeHHEE
28 otpaxkenue. [IpenenbHbIN yros HoJIHOTO bubmmorexa LIOK
P - PeA Y https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHUSI
29 JlaGopatopHnas pabora «3mepenue bubmmoreka [IOK
MoKa3aTelisi NPEeJIOMIICHHS CTEKIIA https://m.edsoo.ru/ffOcd67a
JIunssl. [TocTpoenue n300paxeHuil B TUH3E.
30 ®dopmyria TOHKOH JIMH3BL. Y BEIMYCHHE bubmorexa HOK
pMY ' https://m.edsoo.ru/ffOcddle
JIMH3BI
31 JlabopaTtopHnas pabora «HcciaenoBanue
CBOMCTB M300paKEHUH B JIMH3AX)
Hucnepcus ceeta. ClI0XHBIN cOCcTaB 0€7I0ro
32 ceera. [[Ber. JlabopaTopnas pabota
«HaO0nronenue qucnepcuu cBeTay
Wntepdepennus ceera. udpakuus cera. bubmmoreka [IOK
33 n
JudpakumonHas pemeérka https://m.edsoo.ru/ff0ced22
34 [ToniepeyHOCTh CBETOBBIX BOJIH. bubanorexa [HOK
[Honsapusanus ceera https://m.edsoo.ru/ff0cf02e
35 Onrtuueckre mpuOOphl U YCTPOMCTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUs
36 ['panu1Ibl MPUMEHUMOCTH KJIACCUYECKOM bubmmoreka [JOK



https://m.edsoo.ru/ff0cc6f8
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MexaHuku. [loctynarsl cnenuanbHOM
TEOPUU OTHOCUTEIBHOCTH

https://m.edsoo.ru/ff0cf862

OTHOCHUTEIBLHOCTh OIHOBPEMCHHOCTH.

bu6mmorexa [IOK

37
3aMmeyIeHHe BPEMEHH U COKpAILlEHUE JJTMHBI https://m.edsoo.ru/ffOcfa42
DHEPrus U UMITYJIbC PEIATUBUCTCKON
38 yacTuilbl. CBS3b MacChl C SJHEPTUEH U bubmorexa LHOK
HEl P https://m.edsoo.ru/ffOcfc68
UMITYJICOM. DHEPIHUsl OKOS
39 KonTponbhas pabota «Ontuka. OCHOBBI bubmmoreka [JOK
CIIeIIMaIbHON TEOPUU OTHOCUTEIBLHOCTI https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [1nanka. DHeprus u bubanorexa HOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeiTHE U HccienoBanue Gorodddexra. bubmuorexa [JOK
Omneitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akoHbl pororddexra. YpaBHeHUE
42 SﬁHMTeEHa an){q)(l)OToa(b(geKTa «Kpacnas bubmmorexa [JOK
A - BP https://m.edsoo.ru/ff0d015e
rpaaumay gororpdexra
43 Hasnenue ceera. Onbitel [1. H. JIeOenena. bubmmoreka [JOK
XHUMHYECKOe IEHUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuuecKkue yCTpoMCcTBa U MPAKTUYECKOE
44 npuMeHeHue: (OoTOdIEeMEHT, (POToJaTUHK,
CoJTHEYHas OaTapesi, CBETO IO
45 Pemenue 3aga4 no reme «I€MEHTHI bubmuorexa [JOK
KBaHTOBOU ONTHKN» https://m.edso00.ru/ff0d0302
Mogenb atoma Tomcona. OnbIThI
46 Pesepdopna o paccesHuro o-4actu bubmmorexa [JOK
PLOPA p H https://m.edsoo.ru/ffod091a
[Inanerapnast Mogenb aToMa
47 ITocrynarsr bopa bubmmorexa LIOK

https://m.edsoo.ru/ff0dOafa
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48

Wznyyenue u norsnouienne GOTOHOB MPU
Mepexo/ie aToMa C OJHOTO YPOBHS dHEPTUU
Ha Jpyroi. Buasl ciekTpos

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0afa

49

BomnnoBbie cBolicTBa yacTull. BoIHEI 1e
Bpoitnsa. KopnyckynspHo-BOIHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYXICHHOE
W3JTy4YEeHHUE

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAIUOAKTUBHOCTU. OTBITHI
Pesepdopaa no onpeneneHuio coctasa
pPaauoaKTUBHOTO U3TyUEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMMa-u3TydeHHUs.

BunusiHue painoakTUBHOCTH HA KUBbIE
OpraHu3Mbl

52

OTKpBITHE TPOTOHA U HEUTPOHA. MI30TOIBI.
Anbda-pacnaz. DNEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacman. ["amma-
U3ITyuyeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DOHeprus CBSI3U HYKJIOHOB B szipe. A nepHbie
peakuu. Snepusiii peaktop. [Ipodiemsr,
MEPCIIEKTUBBI, IKOJIOTUYECKUE aCTIEKThI
SICPHOW SHEPTETUKHU

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTulibl. OTKphITHE
no3uTpoHa. MeTtobl HAONIOACHUS U
perucTpammm 3JeMeHTapHbIX YaCTHII.
Kpyrasiit cton «@yHaaMeHTalbHbIE
B3auMOICHCTBUA. EAMHCTBO usznueckoit
KApTUHBI MUPa»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bup 38é3aH0T0 HEOa. Co3Be3nusl, IpKUE
3BE3/IbI, IJTAHETHI, UX BUAUMOE JIBIKCHHUE,



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Conneunas cucremMa

56

Counnie. ConHeuHas akTUBHOCTE. VICTOYHUK
sHeprun CosHIA U 3BE3]

57

3BE3/1bI, ©X OCHOBHBIC XapaKTEPUCTUKH.
3BE3bI IVIaBHOU OCIEN0BATEILHOCTH.
Buytpennee crpoenue 38€311. CoBpeMEHHbIE
MIPEACTABIICHUS O POUCXOKIACHUU 1
spomroi COJIHIIA U 3BE3]T

58

Mueunsiii [IyTh — Hama [Manaktuka.
IMTonoxenue u nrxeue CoHIIa B
lNanaktuke. ['anaktvku. Y€pHBIE IBIPHI B
Apax TajJaKkTUK

59

Bcenennas. Paz0eranue ramaktuk. Teopus
Bosbiioro B3peiBa. PenmnkToBOE M3ITyYeHUE.
Meraranaktuka

60

Hepemennsie mpo0ieMbl aCTpPOHOMUU

61

KoHnTtposbHas paboTa «DJIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKID

62

O6o6maromuii ypox. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIHMAILHON 1
3TUYECKOH cdepax AeaTeTbHOCTH YelloBeKa

63

O6o6maromuii ypok. Pons 1 mecto Gpusuku
Y aCTPOHOMHUHM B COBPEMEHHOM HAyYHOM
KapTHUHE MHUpa

64

O6o6mmaromuii ypok. Pons ¢pusndeckoii
Teopuu B GOpMHUPOBAHNH NPEICTABICHUN O
¢u3nueckoil kapTUHE MUpa




O06o6marmuii ypok. Mecto Gpundeckoit
65 KapTUHBI MUPA B 001LEM PSSy COBPEMEHHBIX 1
€CTECTBEHHO-HAYUYHBIX MPEACTABIECHUN O
npupoje
66 PesepBHbIil ypok. MarautHoe mose. 1
DNEeKTPOMarHuTHasE MHIYKIUS
67 PesepBHbiil ypok. Ontuka. OCHOBBI 1
CHGHH&HBHOFI TCOPHUU OTHOCUTCIIbHOCTU
Pesepnblit ypok. KBantoBas ¢usuka. bubmmoreka [JOK
68 1
DJIEMEHTHI aCTPOHOMUU U aCTPOPU3UKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

» dusuka, 11 knace/ Kacksao B.A., O0miecTBO ¢ OrpaHHYeHHON
0TBETCTBEHHOCTHIO «/IPODAY; AkuronepHoe obmiectBo «M3maareascTBo
«IIpocsemenne»

®dusuka, 10 knace/ Kacesaror B.A., OO011ecTBO ¢ OrpaHUYeHHOM

OTBETCTBEHHOCTHIO "[[poda"

METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA
®dwusuka, 10 xnacce/ KacesaoB B.A., OOmiecTBO ¢ OrpaHndeHHOMN
OTBETCTBEHHOCTHIO "[[poda"

®dusuka, 11 knacc/ Kacesanor B.A., O011ecTBO ¢ OrpaHMYeHHOM

OTBETCTBEHHOCTHIO "[[poda"

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

https://m.edsoo.ru
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