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COIEPKAHUE OBYYEHUA
10 KJIACC

Pa3znen 1. ®u3uka v MeTOAbI HAYYHOT'O MO3HAHUSA

@dusnka — Hayka O mpupone. HaydHble METOABI IO3HAHHS OKPY’KAIOIIETO
mupa. Ponp JkcnmepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUS ITPUPOIBL.
DKCIIEpUMEHT B (pU3HKeE.

MonenupoBanue (Gu3NYECKUX SBICHUM M MporieccoB. HayuHble THUIIOTE3BI.
®dusnyeckre 3aKOHbl U TEOPUH. ['paHUIBI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBUA.

Pons m mMecto Qpu3uku B POpMUPOBAHUU COBPEMEHHOM HAYYHOW KapTHHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoropple u ILUPPOBbIE H3MEPUTENIbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
TATYUKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuxka

Mexannueckoe aBuxeHrne. OTHOCUTEIBHOCTh MEXaHMYECKOTO JBHKEHMS.
Cucrema orcuéra. Tpaekropus.

ITepemelnienne, CKOpocTh (CpeAHsiE CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOUKH, UX MPOEKIUMH HAa OCH CUCTEMbI KOOPJIHUHAT.
CroxeHue nepeMeeHnil U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE ABWXKeHue. ['paduxu
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOpPEHHUS, MYTHU H TepeMelICHUs
MaTepuaIbHOW TOYKH OT BPEMEHHU.

CBobOosHOE ajzieHue. Y CKopeHrue CBOOOHOTO NaieHUsI.

KpuBonuueitnoe  aBwkeHue. [IBMKEHME  MaTrepHalbHOM  TOYKH 1O
OKPYHOCTH C IOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHENHAA
ckopoctb. [lepron u yactora ob6pamenus. LleHTpocTpeMuTensHOE YCKOPEHUE.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOEC MPUMEHEHHE: CIUIOMETD,
JBIDKCHHUE CHAPSIOB, IIEMTHbIE U PEMEHHBIE TIepeIaun.

Jlemoncmpayuu

Mojenb cucTEMBbl OTCUYETA, UIUTIOCTPAIMS KHHEMATUUYECKUX XapaKTEPHUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUHN C MCIIOIB30BAHUEM MTPOCTHIX MEXaHNU3MOB.

[Tanenue Ten B BO3AYyX€ U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue nBuxeHus tena, OpOIIEHHOTO MOJ| YTIOM K TOPU30HTY U
TOPU30HTATBHO.



N3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Hanpasnenue ckopocT npu JBHKEHUU IO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, rabopamopHvie pabomol

N3ydenne HEPABHOMEPHOTO ABMIKEHHS C LEIBIO ONpPEAEIECHUs MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLICHHS MEXIY IyTSIMHU, NPOMACHHBIMU TEJIOM 3a
NOCJIENOBATENbHBIE PAaBHBIE MPOMEKYTKHM BpPEMEHU MPH PABHOYCKOPEHHOM
JIBWKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yuenune nBMKEHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3yuenue nBrxeHus Teia, OpOoeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Iprammn  otHOocuTensHOCTM  [ammnes. IlepBeid  3akoH  HproToHa.
NuepuuanbHpie CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
IUI. MAaTEPUATIbHOW TOUKH. TpeTnii 3akoH HpI0TOHA [T MaTEpUabHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tsoxectr. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoJibkeHus1, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUs! CKOJIbKEHUsI U cuia TpeHus nokos. KoagduuueHt tpenus.
Cuna conpoTUBIICHUS NIPU IBUKECHUM TEJA B )KUIKOCTH WIIH rase.

[TocTynarenbHoe 1 BpaiaTelbHOE ABUKEHUE A0COIIOTHO TBEPAOTO TENA.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpamieHus. [lnedo cuibl. YcinoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHECHHUE: MOAUIUITHUKY,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEpLIUY.

CpaBHeHHe Macc B3aUMOJICHCTBYIOIIUX TET.

Bropoii 3akon HproToHa.

N3mepenue cui.

CrnoxxeHue cuJ.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT eopMaIiuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CUII TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Nzydenne aBm>xeHHs OpycKa Mo HAKIOHHOM TIIOCKOCTH.



Uccnenoanne 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HHUKAIONIMX B MPYXKUHE U
pe3rHOBOM 00pasiie, OT UX JAehopMaIIHH.

UccnegoBanne ycinoBUM pPaBHOBECUS TBEPIAOIO Tela, HMEIONIIETO OCh
BpAILICHHUS.

Tema 3. 3aKonvl coxpanenus 6 Mexanuke

NMmnynbc MarepuasbHOM TOYKH (TeNa), CHUCTEMbl MaTE€pUAIbHBIX TOYEK.

Nmnynse cuiibl 1 M3MEHEHHUE HMITyJIbCa TeJla. 3aKOH COXPAaHEHHS HUMITYJIbCa.
PeakTnBHOE NBUXEHUE.

Pa6Gora cuiibl. MOIITHOCTE CHUJIBL.

Kunernyeckass sHeprus MaTepuaqbHOM TOUYKH. Teopema 00 H3MEHEHHU
KUHETUYECKOU YHEPTUU.

[ToreHumanbHas JHEPIusl. [loTeHunanbHas DHEPTHS yIpyro
nedpopmMupoBaHHOM  npyxuHbl. [loTeHumanpHass dHeprus Tena  BOJIU3H
OBEPXHOCTH 3E€MJIN.

[loreHuuanbHble W HENOTEHUUaNbHble  cwibl.  CBs3b  pabOThHI
HETIOTCHIMAIBHBIX CHJI C MU3MEHEHWEM MEXAHUYECKOM HDHEPIMU CHUCTEMBI TEI.
3aKOH COXpAaHEHUS MEXaHUYECKON JHEPTHH.

VYrpyrue u HeyNpyTrue CTOJIKHOBEHHS.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHHUE: BOAOMET, KONED,
MPY>KUHHBIN TUCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPaHEHHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa MOTEHIMATBHON SHEPTUH B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, n1abopamopnsie pabomul

N3ydeHne abCoOMOTHO HEYNPYTOTo yapa ¢ MOMOULIbIO ABYX OJMHAKOBBIX
HUTSIHBIX MAasITHUKOB.

HccnenoBanue cBs3u pabOThI CUIIbI C U3MEHEHUEM MEXaHHUYECKOW 3HEepruu
TE€JIa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Pa3nen 3. MoJgiekyasipaasi pu3uKa 4 TEPMOIMHAMHUKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrtep IBIKCHHUS U
B3aUMOJICMCTBUSL YacTULl BellecTBa. Moaenu CTpOeHUs Tra30B, XKUJIKOCTEU H
TBEPJIBIX TE U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemecTBa. [Toctosinaas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ msMmepenue. lllkama remneparyp
[enscus.



Mopens  upeampHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpPUHM HUACAIbHOrO raza. AOCONIOTHAas TeMIlepaTrypa Kak Mepa
CpeAHEel KWHETHYECKON SHEpPruu TEIUIOBOrO JBWKEHUs dacTull rasza. Illkana
temneparyp KeneBuna. ['azoBble 3akoHbI. YpaBHeHne Menneneesa—Knanenpona.
3akoH JlanbToHa. M30mponecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpencTaBlieHUE H3OMPOLECCOB: HM30TEpMa, H30X0Pa,
n3o0apa.

TexHuyeckre yCTpPOICTBA W NPAKTUUECKOE TMPUMEHEHUE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOEHHUE BellecTBa, ¢oTtorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbiTel 0 TG PY3UH KUIKOCTEN U ra30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mogens onbita lITepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aMMOJCHCTBUA.

Mogens, WIUTIOCTpUpPYIOMIas MPUPOAy AABICHHUS Ia3a HA CTEHKU COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UACAIBHOTO rasa,
U30ITPOLIECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Ornpenenenue Macchl BO3/yXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEPEHHI
00bEMa KOMHATBHI, IaBIICHUS U TEMIIEPaTyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXIY MapaMeTpamMH COCTOSIHUS Pa3peKeHHOTO
rasa.

Tema 2. OcHogbl mepmoouHamurku

TepMmoanHamuueckass cucreMa. BHYTpeHHsI dHEpruss TEPMOAMHAMUYECKOU
CUCTEMBI U ciocoObl €€ n3meHeHnus. KonnuecTBo TeIIOTH U pabota. BHyTpeHHsIs
SHEpPrus  OAHOATOMHOTO  HWACAJIbHOrO0  raza. Buabsl  Teruonepeaayu:
TEIJIONPOBOJAHOCTh, KOHBEKLIMS, U3TyUYeHUE. Y IeJIbHAs TEIUIOEMKOCTh BEIECTBA.
KonnuecTBo TEIIOTHI NpH TEIIONEpPEIaye.

[TonsitTue 00 aamabatHoM mporiecce. I[lepBwiii 3aKOH TEPMOAMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMHUKHM K H3ompoleccam. ['padudeckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon tepMmoamHamuku. HeoOpatumocTe mTpoieccoB B TMPHUPOJIE.

TerutoBele mamvHbl. [IpUHIWNBI TEUCTBHUS TEIUIOBBIX MAILIMH.
[IpeoOpazoBanusi >HEPrUM B TEIUIOBBIX MammHax. KoaddummeHT monae3noro
nerctBug TtemoBol mamwuHbl. [ukn KapHo u ero xosd@duIMEHT MOJIE3HOTO
JEUCTBUA. DKOJIOTHYECKHUE MPOOJIEMbI TETIOAHEPTETUKH.



TexHuyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAMIbHUK, KOHJAUITUOHED.

Jlemoncmpayuu

W3meHnenne BHYTpPEHHEH SHEPTrUM Tella MPU COBEPIICHUH PAaOOTHI: BBUICT
npoOKK M3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3JyxXa, HarpeBaHue 3dupa B
JATyHHOU TpyOKe myTEM TpeHUs (BUICOEMOHCTPAIINS).

N3MeHeHune BHyTpeHHEN SHEPTUM (TeMIepaTyphl) Tella MpHU TeIryionepeaaye.

OnpIT 1Mo aaunabaTHOMY pACIHIMPEHHI0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, JBUTATENIsI BHYyTPEHHETO CTOPaHUsl, PEaKTUBHOIO
JBUTATEIIA.

Vuenuueckuii sxcnepumenm, 1ab6opamopHvle pabomol

N3mepenune yaeapHOu TENI0EMKOCTH.

Tema 3. Aepezammusle cocmosnnusn eeujecmea. Dazosvle nepexoovl

[TapooOpa3oBanue U KoHjaeHcanus. Mcnapenue u kumneHue. AOCOIIOTHAS U
OTHOCHUTEJIbHASL BJIXHOCTh Bo3Ayxa. HaceimeHHwld mnap. YjaenpHas Teruiora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

Teépnoe teno. Kpucrammuyueckue u amopdHbie Tena. AHU3O0TPOIHS CBOMCTB
kpuctamioB. JKuakue kpuctaibl. CoBpeMeHHble MaTepuaibl. I[lnaBieHue u
KpUCTaJUIU3alus. Y IeJabHas TerioTa miabienus. Cyonumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHudeckre YCTpPOWCTBA W TMPAKTUUECKOE IPHMEHEHHE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUH IMOJYYECHUS] COBPEMEHHBIX MaTepHUajoB, B
TOM YHCJIE HAaHOMATEPHUaIOB, U HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBoOJiCTBa HACBIIICHHBIX APOB.

Kunenue npu NOHM>XEHHOM J1aBJICHUU.

CnocoObl U3MEpeHHs BIaKHOCTH.

Habmronerne HarpeBaHus U IUIABJICHUS KPUCTAJUIMISCKOTO BEIICCTRA.

JleMOHCTpalnust KpUCTaJIOB.

Yuenuuecxuii sxcnepumenm, rabopamopHwvle pabomeol

N3mepeHnne 0THOCUTENBHOMN BIAKHOCTH BO3yXa.

Paznen 4. DiekTpoaAnHAMHUKA
Tema 1. Inekmpocmamuka
OneKkTpu3aums Tell. OIJEKTpUYECKU 3apsa. /JlBa BuAa SIEKTPUUECKUX
3apanoB. [IpOBOJHUKH, NUAAEKTPUKA U MOJYNPOBOJHUKH. 3aKOH COXPAHECHHUS
AIEKTPUYECKOr0 3apsijia.
B3aumopeiictBue 3aps10B. 3akoH KyioHa. TodeuHbIi 2IEKTPUYECKUI 3apsi.
Onexrpuueckoe nojue. HanpsxéHHOCTh 31ekTpuyeckoro nos. [punuun



CYNEPIO3ULIHNHN SJICKTPUUECKUX MOoJiel. JIMHUM HANpssKEHHOCTH 3JIEKTPUYECKOTO
HOJISL.

Pabora cunm  anektpocratmdyeckoro  mojsA.  [loreHuman.  Pa3HOCTh
NOTCHIMANIOB. [IpOBOJHUKM W JUABNEKTPUKU B JIIEKTPOCTATUYECKOM  IOJIE.
JnanekTpruueckas IpOHUIIAEMOCTb.

OnekTpoémkocTb. Konnencatop. DIeKTpoEMKOCTh IIOCKOTO KOHEHCATOPa.
DHeprus 3apsHKEHHOTO KOHJIEHCATOoPa.

TexHuyeckre yCTpOHCTBA M NPAKTUYECKOE NPHUMEHEHHE: HSIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATUYECKasl 3allluTa, 3a3eMJICHUE DSJIEKTPONnpHOOpOB,
KOHJICHCATOpP, KOMMPOBAJIbHBIN aIlapar, CTPYUHBIN OPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO ¥ IPUHLIMI IEUCTBUS AJIEKTPOMETPA.

B3aumopenicTBre HaIEKTPU30BaHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOHUKM B 3JIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3IIEKTPUKU B DIEKTPOCTATUYECKOM TTOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATopa OT IUIOIAau
IJIACTUH, PACCTOSAHUS MEXAY HUMHU U TUDJICKTPUUECKON MTPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Vuenuueckuii sxcnepumenm, 1a60pamopHuvle padbomol

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwtit 3nekmpuueckuit moxk. Toxu 6 paziuunslx cpeoax

OJEKTPUYECKU TOK. YCIIOBHS CYIIECTBOBAHUS DJIECKTPUUECKOTO TOKA.
Nctounuku Toka. Cuia Toka. [IocTOSHHBIN TOK.

Hanpsikenune. 3akon Oma 1151 ydacTka Lemu.

DIJIEKTPUYECKOE COMPOTUBIICHUE. Y IEIBHOE CONMPOTUBICHUE BELIECTBA.
[TocnenoBarenbHOE, TApAILIETBHOE, CMELLIAHHOE COEAMHEHUE ITPOBOJHUKOB.

Pabota oamexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MourHOCTB
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAsl CHJIAa U BHYTPEHHEE COMPOTUBICHUE UCTOYHHUKA TOKA.
3akoH OMa J1J1s1 TOJIHOM (3aMKHYTOM) yiekTprudeckoi 1enu. KopoTkoe 3ambikaHue.

OJIEKTPOHHAsi ~ MPOBOAMMOCTh  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUUECKHI TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX ITYyYKOB.

[TomynpoBOAHUKH. CoOcTBeHHas " MIpUMECHAS MIPOBOJIUMOCTh
morynpoBofHUKOB. CBoMCTBa p—N-miepexosa. [lomynpoBogHUKOBEIE TPUOOPHI.

ONEeKTPUYECKUd TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS TUCCOLMALUA. DIEKTPOIIU3.



OnekTpudeckuii ToK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckrue yCTPOWCTBA M IPAKTUYECKOE NPUMEHEHME: aMIepMeETp,
BOJIBTMETP, PEOCTAT, HMCTOYHUKHA TOKA, BJIEKTPOHArpeBaTeiIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEBHBIE TPUOOPBI, TEPMOMETP CONPOTUBIICHNUS, BAKYYMHBIH JHO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOIHUKOBBINA U0, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuitbl TOKa U HAPSHKEHUS.

3aBUCHUMOCTb CONPOTUBIICHUS IWJINHIPUYECKUX TPOBOJIHUKOB OT JJIMHBI,
IJIOILA/IN MTONIEPEYHOT0 CEYEHHUS U MaTepHaa.

CmenanHOE COETMHEHUE POBOIHUKOB.

[IpsmMoe wW3MepeHHe JIEKTPOIBMXKYIIEH CHiIbl. KOpOoTkoe 3ambIKaHue
raJIbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHMUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB IIEKTPOIIUTOB.

NckpoBoit pa3psa ¥ IpOBOJAUMOCTb BO3yXA.

OnHOCTOPOHHSIS TPOBOIUMOCTD THO/A.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomuol

N3ydenne cMenaHHOrO COEAMHEHNS PE3UCTOPOB.

N3MepeHne 35IEKTPOABUKYIIEN CHJIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBIICHUS.

Habmronenue smekTpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usnku 0a3oBoro ypoBHsA B 10 kiacce oCylIeCTBISIETCS C
YYETOM COAEPKATENBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMM MaTeMaTHKH,
OMOoNOTHUH, XUMUH, TeoTpadyu U TEXHOJIOTHUH.

Meoicnpeomemnuvle nousamusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHUE, HAY4YHBIM (aKT, TUIOTE3a, (U3MUecKas BEJIMYMHA, 3aKOH,
TeOpHsl, HAOIIOACHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHHMEe CHUCTEMbl YpaBHEHMH, JIMHEWHas (QyHKIHS,
napabona, runepOosia, ux rpa¢uku ¥ CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMU HA OCU KOOPJAHNHAT, CJIOKEHUE BEKTOPOB.

buonocus: mexanumdeckoe ABUKEHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIUIOOOMEH HUBBIX OPraHU3MOB (BUIBI TEIUIONEPEIadyH, TEIJIOBOE PaBHOBECHE),
ANEKTPUYECKUE SIBJIEHUS B KUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsA Macca, TEMJIOBBIE CBOMCTBA TBEPABIX TEII, JKUAKOCTEN U



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIUTHUYECKAS AUCCOIMALIUS,
raJibBaHUKA.

l'eocpaghus: BAaXXHOCTH BO3yXa, BETPBI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHHE ABMXKCHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpEeHUsT B TEXHHUKE, MOJUIMITHUKHA, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYrHe), JBUTaTelb BHYTPEHHEIrO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJAMIBHUK, KOHAUIIMOHEP, TEXHOJIOTHH
MOJIYYEHHS] COBPEMEHHBIX MaTepuajoB, B TOM YHUCJIE HAHOMATEpPUAJOB, H
HAaHOTEXHOJIOTUH, 3JEKTPOCTATHYECKAs 3allluTa, 3a3€MJICHHE 3JIEKTPOIPHUOOPOB,
KCEpOKC, CTpYHHBIH OPUHTED, AIIEKTPOHArpeBaTEIbHbIC puOOPHI,
AIIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Pasznen 4. DjieKTPOAUHAMHUKA

Tema 3. Maznummnoe none. I1eKMpPOMAZHUMHAA UHOYKUUA

[ToctostHHblE ~ MarHuUTHL.  B3auMOJENWCTBHE  TMOCTOSAHHBIX ~ MAarHUTOB.
MaruntHoe mone. Bektop MarmuTHOM wuWHAYKOMH. [IpuHmmMn cynepnosuuun
MAarHuTHbBIX MOJed. JIMHMM MarHUTHOW WMHIAyKuuu. KapTuHa JHUHUIT MarHUTHOM
VHJYKIWH I10JIsI TOCTOSIHHBIX MarHuTOB.

MarauTHOe TMOJi€ TPOBOJHMKA C TOKOM. KapTuHa JMHUNA HMHAYKIHA
MAarHUTHOTO TOJSl JJIMHHOTO MOPSIMOrO TMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MMPOBOAHMUKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonecTBre NpOBOIHUKOB €
TOKOM.

Cuna AMnepa, €€ MOAYJIb U HAIIPABJICHUE.

Cuina Jlopenua, €€ MOJly/ib U HarpaBiieHUE. J[BUKEHHUE 3apSIKEHHOW YaCTHLIbI
B OJHOPOJHOM MarHuTHOM Moje. Pa6oTa cunsl Jlopenia.

SIBiieHME DNEKTPOMArHUTHOW MWHAYKOMU. [lOTOK BEKTOpa MAarHUTHOM
WHIYKIAHA. OJIEKTPOABIXKYINAS CWia HWHAYKUUHM. 3aKOH 3JIEKTPOMArHUTHOU
unaykuuu Gapanes.

BuxpeBoe nsnexkTpuueckoe Tmosie. DJIEKTPOJBIXKYIIAS CHUJIAa WHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIIATEIbHO B OAHOPOIHOM MarHUTHOM IIOJIE.

ITpasuio Jlenua.

NuaykTuBHOCTH. SIBIIEHME CaMOMHOYKUMH. OJIEKTPOJABHMKYIIAS  Cuia
CaMOUHIYKIIUU.

DHeprusi MAarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHHE: TMOCTOSIHHBIC
MAarHuThbl, 3JEKTPOMArHUTHI, DJIEKTPOIABUIATENb, YCKOPHUTEIH HJIEMEHTAPHBIX
YaCTHL, UHAYKIIMOHHAS T€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE PTIEKTPOHHOTO MTyYKa MAarHUTHBIM TIOJIEM.

JIuHYMM UHTYKIIUY MAarHUTHOTO TOJIS.

B3auMojeiicTBrE IBYX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHME ANIEKTPOMArHUTHOW UHIYKIIUU.

IIpaBuio Jlenna.

3aBUCUMOCTD JJICKTPOABMXKYIIIEH CHIJIbI MHAYKIUU OT CKOPOCTH M3MEHEHUSA
MarHUTHOT'O MOTOKA.

SIBrieHME CAaMOMHAYKIIHH.

Yuenuuecxuii sxcnepumenm, nabopamopmvie pabomuol

N3ydeHrne MarHuTHOTO TOJIS KATYIIKHA C TOKOM.

UccnenoBanue neiCTBUSA MOCTOSTHHOIO MAarHUTa HA PAMKY C TOKOM.

UccnenoBanue siBIEHUA 3JIEKTPOMArHUTHON MHIYKIWH.

Pa3nes 5. Koste6anus u BOJIHBI

Tema 1. Mexanuueckue u 3neKmpomazHUmHble Koiedanus

KonebarensHas  cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMS.
I"apmonnyeckue konedanus. Ilepuon, vacrora, ammiutyaa u ¢asza KoJeOaHUM.
[IpyxnHHBIN MasATHUK. MareMaTu4ecKuil MasiTHUK. YPaBHEHHE TapMOHHYECKHUX
kosebanuii. [IpeBpalienue sHeprun NPy TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  kOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOaHUS B
UJeaNbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHUYECKUMU U
ANEKTPOMATHUTHBIMU KoyieOaHusiMH. Popmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPTUHU B UJCATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpeacTaBienue o 3aTyxaronmx KojieOaHUsX. BhIHYKIEHHbIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeiHy X 1€HHbIE 3JIEKTPOMATrHUTHBIE KOJIEOAHUSI.

Ilepemennpiii  TOK. CUHYyCOMAANbHBI NEPEMEHHBIM TOK. MOIIHOCTB
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE U JACHCTBYIOIIEe 3HAUYEHHE CHUJIbl TOKa U
HaIpsHKEHUSL.

Tpancdopmarop. [IpousBoacTBo, mepegada U MOTPEOSICHUE DICKTPUICCKOM
SHEPTrUU. DKOJIOTHUECKUE PUCKH MPU MPOU3BOACTBE 3eKTposHepruu. KynbTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHuueckre yCTpOMCTBA U NPAKTUYECKOE IPHUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, F€HEPATOP NEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTenbHON CUCTEMbl (IIPYKUHHBIN WA
MaTeMaTUYECKUI MAsSTHHK).



HaGnronenue 3aTyxarommx KoJaeOaHmii.

HccnenoBanne CBOMCTB BRIHYKICHHBIX KOJICOAHUIA.

Ha6nronenue pe3onanca.

CBoOOHBIE 2JIEKTPOMArHUTHBIEC KOJI€OaHHUS.

OcuusiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANIPSDKEHUS] OT BPEMEHU) IS
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3onanc mnpum moCiIENOBATENIBHOM COEAMHEHUH PE3UCTOPA, KATyLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHAY 3JIEKTPOIIepEIayu.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomol

HccnenoBanue 3aBUCMMOCTH NEpUOJA MajbIX KoJeOaHUM Ipy3a HA HUTH OT
JUTMHBI HUTH U MAacChl Tpy3a.

HccienoBanye IEpeMEHHOTO0 TOKa B LENM U3 IIOCJIEN0BATEIbHO
COEAMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHblE 60JIHbL

Mexannueckrue BOJIHBL, ycnoBHs pacrpoctpaneHusa. Ilepuoa. Ckopocthb
pacrpocTpaHeHuss W JJMHA BOJIHBL. [lomepedHble W TPOJOIBHBIE  BOJIHBI.
WNurtepdepenius u qudpaxims MEXaHUIeCKUX BOJIH.

3Byk. Ckxopoctb 3Byka. ['pomkocTh 3Byka. Bwicota ToHa. TemOp 3BYyKa.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CIIOBUS U3JyYECHUS JJIEKTPOMAarHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBoOMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MpEIOoMIICHUE, MoJspu3auus, Audpakuus,
uHTepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3M€KTPOMArHUTHBIX BOJIH. [[puMeHEeHUEe 3E€KTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI pagnuOCBsI3U U TeNeBUAEHUA. Pagromokanusi.

DIEeKTPOMArHUTHOE 3arpsI3HEHNE OKPYXKAIOILEH CPEIbI.

TexHuyeckre yCTpPOWCTBA M MPAKTHUYECKOE TPUMEHEHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTBI, YJIbTPA3BYKOBasi JUAarHOCTUKA B TEXHUKE W MEIUIIMHE, panap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHa, TesegoH, CBY-meus.

Jlemoncmpayuu

OO6pa3zoBaHue M pacpOCTPaHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

KoneOmtomieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue otpakeHus: 1 IPEeTOMIICHUS] MEXaHUYECKUX BOJTH.

Hab6nronenue unrepdepeniinu u mudpakiiny MEXaHUIECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsiz3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTY0H U
4acTOTOM KOJIeOaHU.



HccnenoBanne  CBOWMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpakCHUE,
npesioMJIeHUE, MoJspu3anus, Audpakuus, uHTephepeHITus.

Tema 3. Onmuxka

['eomerpruueckas ontuka. IIpgamMonuHENWHOE pacnpoOCTpAaHEHHWE CBETa B
oHOpOaHOM cpene. JIyu cBera. ToueuHblii ICTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenue nzobOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeTa. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomnieHus. IlomHoe BHyTpeHHee oTpakeHue. l[IpenenbHbId yrosl IOJHOTO
BHYTPEHHETO OTPAKEHHSI.

Hucnepcus ceeta. CiioxxHbIl cocTaB Oenoro ceera. L[Ber.

CoOuparomyie u pacceuBaromiue JuH3bl. ToHkas JmH3a. DokycHoe
pacCTOSIHUE M ONTHYECKas CHjla TOHKOM JuH3bL. [locTpoeHue u3oOpaxeHuil B
coOuparolux U paccenBaromux auH3ax. Gopmyna TOHKOW JHH3BI. YBEITUYCHUE,
JTaBaeMoO€ JIUH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKOM ONTHUKHU.

BonnoBass ontuka. WHrepdepennuss cBera. KorepeHTHbIE HMCTOYHUKH.
VYcaoBusi HaOMIO/IEHUS MAaKCUMyMOB M MHHHMMYMOB B HHTep(hEpEHIIMOHHON
KapTHHE OT JIBYX CUH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakimonHas pemérka. YCJIOBHE HaOII0ICHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckre yCTpPOMCTBA M TMPAKTUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToamnmapar, NPOEKIIMOHHBINA armapaT, MHUKPOCKOIN, TEJIECKOIM, BOJOKOHHAsS
ONTHKA, TUPPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pacCIpOCTpPaHEHUE, OTPAKEHUE U MPEJIIOMIICHUE CBETa.
OnTuyeckre NpuOOpsI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojiellb CBETOBOA.

UccnenoBanue cBONCTB U300payKEHUM B JIMH3AX.

Mopenu MUKpOCKoma, TeJIECKOIa.

Habmronerune natepdepeHIIny cBeTa.

Habmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[TonydeHnue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tomy4yenue cexTpa ¢ TOMOIIEI0 TUGPAKITMOHHON PEIIETKY.

Ha6nronenue nonspuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, 1a6opamopHule padbomol



N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
HccnenoBanue cBOMCTB N300paKEHUM B JIMH3aX.
Ha6nronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI clIeNMAIBbHOI TEOPUH OTHOCUTEIbHOCTH

I'paHnnBl  ITPUMEHMMOCTH  KJlaccHyeckod — MexaHuku.  [loctymartsl
CHELUAIbHOM TEOPUM OTHOCUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJIS CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHIITENHA.

OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH. 3aME/UICHUE BPEMEHU U COKpAlllEHUE
JUTUHBI.

OHeprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsI3p MacChl C JHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTHULBI. DHEPTUs
ITOKOS.

Pasznen 7. KBantoBas ¢pusuka

Tema 1. Inemenmut K6aHmMo60 ONMUKU

®otonbl. opmyna [1nanka cBsi3u 3Heprun GOTOHA C €r0 YaCTOTOW. DHEPrus
Y UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onwitel A. I'. CToneroBa. 3aKoHbBI
dotorddexra. YpaBuenue DunmTeitHa ais doTodddexra. «KpacHas rpanuiia
dboTorddexra.

Hasnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMH4YECKOe IeHCTBHE CBETA.

Texnuueckue yCTpOMCTBA W MPAKTUUECKOE MpPUMEHEHHE: (OTOIIEMEHT,
dboToMaTUMK, COJIHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®oT03(¢heKT HA yCTAaHOBKE C IIMHKOBOM TIACTHHOM.

WccnenoBanue 3akoHOB BHEMTHETO GoTodddexTa.

Ceeroauon.

Conneunas 6aTapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO o -H4acTHII.
Ilmanerapuas moxens aroma. Iloctymarsl bopa. M3nyuenwe u mnorjiouieHue
(GOTOHOB MpU MEpexoje aToMa C OAHOTO YPOBHS HSHEPruM Ha Apyrou. Bumsl
criekTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJAOPOA.

Bonnoselie cBoiicTBa yactull. Bomusl ae bpoussa. KopnyckynsipHO-BOITHOBOM
Ty aJIn3M.

CHoHTaHHOE U BBIHYXJIEHHOE U3TyUYCHHUE.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Monens onbita Pesepdopna.

OnpeneneHue JJIMHBI BOJIHBI Ja3epa.

Habmoienue nuHeuaThIX CIIEKTPOB U3TyUYEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomuwl

Ha6nronenue muueiyaToro CreKkTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JI0KA3bIBAIOIIUE CIO0XKHOCTh CTpPOEHUS sapa. OTKphITHE
pagnoaktuBHOCTH.  OmbiThl  Pesepdopaa mo  ompeneneHuto  cocrapa
panuoakTuBHOrO wu3nydyeHuss. CpoiictBa anbda-, Oera-, raMma-u3IydeHHUs.
BimsiHue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBL.

OtkpeiTHE NpoTOHAa M HeWTpoHa. HyknmonHas monens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacnaa. DIEKTPOHHBIM U TMO3UTPOHHBIM Oera-pacman. [amma-
M3JIy4yeHne. 3aKOH paJuOaKTUBHOTO pacIaja.

DHeprus CBs3U HyKJIOHOB B sifjpe. AnepHbie cuiibl. [ledekT maccsl sapa.

Anepnsble peakuuu. /lenenue u CUHTE3 AaEP.

Snepubiit peakrop. TepmosiepHbiii cunTe3. [IpoGrembl M MEepPCHEKTUBHI
AJIEPHOM SHEPTETUKHU. DKOJOTUYECKNE ACIIEKTHI SIEPHON IHEPTrEeTUKH.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Metonabl HaOJIIOAEHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHLL.

dyHaMeHTalIbHbIE B3auMOJieicTBUS. EMUHCTBO (m3nueckoii KapTUHBI MUpA.

TexHuyeckue ycTporucTBa U MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siaepHbIil peakTop, aroMHas 6omo0a.

Jlemoncmpayuu

Cu€TurK HOHM3UPYIOIINX YACTUL.

Vuenuueckuii sxcnepumenm, n1abopamopnsie pabomul

UccnenoBanue TpekoB yacTuil (110 TOTOBBIM oTorpadusim).

Pa3nen 8. Di1eMeHTHI ACTPOHOMUU U ACTPOPU3UKH

Otamnbl pa3BuTHs acTpoHoMuu. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bupn 3Bé3gHoro Heba. Co3Be3qus, SpKHe 3BE3NBI, IUIAHETHI, MX BHIMMOE
JIBIDKCHHE.

CoiHeuHast cucrema.

Connue. ConnewyHass akTHUBHOCTh. Mcrounuk sHeprum CoJsiHIIa W 3BE3.
3BE3/1bI, MX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJbHBIM Kilacc —
CBETUMOCTB». 3BE3/bI TJIABHOM ITOCJICAOBATEILHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTB» JJIsI 3BE3]] TJIABHOM MOCIEI0BaTEIbHOCTU. BHYTpeHHEee cTpoeHne



3BE311. COBpEMEHHbIE MPEJCTABICHUS O MPOUCXOXKACHUH U 3BoMonuu CoJsHLA U
3BE3/. DTanbl )KU3HU 3BE3I.

Mneunslii Iyt — Hama [Mamaktuka. Ilonmoxxenne n aBuxenue ConHia B
l'anaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. UEpHBIE IBIPBI B AIpax
TaJaKTHK.

Bcenennas. Pacmimpenue Beenennoit. 3akon Xa006sa. PazOeranue ranakTuk.
Teopus bonbiioro B3peiBa. PenukToBoe n3nyyeHue.

Macmradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUMU.

Yuenuuecxue nabnooenus

HaGnroneHuss HeBOOpYKEHHBIM TIJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI1 ONPENeNICHUs MOJOXKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE co3Be3usl CeBEPHOIO MOTyLIapysi U SpKUE 3BE3/IBI.

Habmronenus B Teneckon Jlynsl, miuaner, Mieunoro I1ytu.

Oo0o0marouee NOBTOPEHUE

Ponp ¢usuku M acTpOHOMHMM B IKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIbHON M ATHUYECKOH cepax AedaTeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
U aCTPOHOMHUHU B COBPEMEHHOM HAyYHOUH KapTHHE MHpPA, POJib GU3UUECKON TEOPUHU
B (OpPMUPOBAHMHM TMPEACTABICHUM O (PU3NYECKON KapTUHE MHpaA, MECTO
(u3nuecKoil KapTHUHBI MHpPaA B OOIIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJIIEHUH O TIPUPOJIE.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHs B 11 kitacce ocyliecTBIsIETCS C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMM MaTeMaTHKH,
OMoNOTHUH, XUMHUH, TeoTpadyu U TEXHOJIOTHUH.

Meoicnpeomemnuvle nousamusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHUE, HAy4YHBIM (haKT, TUIOTE3a, (pU3MUecKas BEJIMYMHA, 3aKOH,
TEOpHsl, HAOIIOAEHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelmieHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOJIECTBO, BEKTOPbl M MX NPOEKIMH HAa OCHU KOOPAMHAT, CJIOXKEHUE BEKTOPOB,
NPOU3BOJHBIE D3JIEMEHTAPHBIX (PYHKIUH, MPU3HAKU TMOAO0US TPEYroJbHUKOB,
ompeIesICHHE TUIOMIAIU TIIOCKUX (Uryp u o0bEéMa Tell.

Buonocus: »nekTpuyeckue SBIECHUS B JKUBOM Mpupoie, KoseOaTelbHbIe
JBUXEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBJICHUS B )KUBOU NPUPOJAE, NECUCTBUE
paaualny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUINYECKAsA CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPUCTALIMYECKON pEIETKHU, CHEKTPaIbHBINA
aHaus.



l'eoepagusa: marHUTHBIE TIONIOCAa 3€MJIM, 3aJ€Kd MAarHUTHBIX DY,
dboTochEMKa 3eMHOM MTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSACEHUM.

Texnonocus: NVMHAW BIEKTPONEPENAY, TEHEPATOP NEPEMEHHOIO TOKA,
3JIEKTPOJIBUTATENIb, WHAYKIHOHHASA I[1€Yb, pajaap, PagUONPUEMHUK, TEIEBU30D,
anTeHHa, tenedoH, CBU-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHET'O OBIIIEI'O OBPA3OBAHMUA

OcBoenune ydeOHOTO TpenMera «®Du3WKa» HA YPOBHE CPEIHEr0 OOIIeTro
oOpa3zoBaHus (0a30BBIM YPOBEHb) JOJKHO OOECIEUUTHh TOCTUKEHUE CIETYIOUIUX
JUYHOCTHBIX, METAINIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMuHOCTHBIE PEe3yNbTaThl OCBOCHUS Y4eOHOTO npeamera « Du3nKay TOIKHBI
OTpaXaTb TOTOBHOCTb M CIOCOOHOCTh OOY4YalOIIMXCS PYKOBOACTBOBATHCS
c(OpPMUPOBAHHON BHYTPEHHEW TMO3MLIMENW JMYHOCTH, CHCTEMOH LEHHOCTHBIX
OpUEHTAIMA, TO3UTUBHBIX BHYTPEHHHX YOEXKICHHH, COOTBETCTBYIOIINX
TPAJUIIMOHHBIM IEHHOCTSM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHE KU3HEHHOTO
OTbITa W ONbITA JIEATEIBHOCTH B MPOLECCE peaTu3allid OCHOBHBIX HalpaBiICHUM
BOCIMTATEIbHON ACSITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOTro BOCUTAHMSA:

c(OPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaAIOLIETOCsl KaK aKTUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOr0 OOIIECTBA;

OpPUHATHE  TPAJAULMOHHBIX  OOIIEUETIOBEUECKUX T'YMAaHUCTHUECKHX U
JIE€MOKPAaTHIECKIX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESITENFHOCTh B MHTEPECAaX TPa)KIaHCKOTO
oO11ecTBa, yuacTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHu3ally;

YMEHHE B3aUMOJEHCTBOBATh C COIIMAIbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C
uX QYHKIIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOU M BOJIOHTEPCKOMN I€ATEIHHOCTH;

2) MATPHOTHYECKOTO BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
NaTpUOTH3MA;

[ICHHOCTHOE OTHOIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM
POCCHUNCKUX YUEHBIX B 00s1acTU PU3KUKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MMOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OpPUEHTHPYSICh Ha MOPaJbHO-HPAaBCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHUCIIE B
NEeATEIbHOCTU YYEHOI0;

OCO3HaHHUE JINYHOTO BKJIaJa B TOCTPOCHUE YCTOMUMBOTO OyAyIIero;

4) 3¢TeTHYECKOT0 BOCIIHTAHUS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOYasi 3CTETUKY HAyYHOTO TBOPUECTBA,
MpUCYIIETO (PU3NUECKON HAYKeE;



5) TpyA0BOro BOCIIUTAHMS:

MHTEpEC K pa3nuyHbiM cdepaMm MpodeccroHaNIbHON MeSTEIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKOM M TEXHUKON, YMEHHE COBEPIIATh OCO3ZHAHHBINA BBIOOP
Oynymiel mpodeccuu 1 pearn30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TUIAHEI;

TOTOBHOCThH M CIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 001acTH
(bU3UKY HA TPOTSKEHUU BCEU KU3HH,

6) K0JIOTrNYeCKOTr0 BOCIUTAHMSA:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYyJIbTYphl, OCO3HAaHHE TJI0OATBHOTO
XapakTepa 3KOJOTHUYECKUX MPoOieM;

MJIAHUPOBAHUE U OCYIIECTBIICHHUE ICVCTBUI B OKPYXAIOWIEH Cpelie Ha OCHOBE
3HAHMSA LeJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

pacHIMpEHHUE OMbITa JEATEIbHOCTH HKOJIOTMYECKON HaNpaBJIE€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUH 10 (PU3HKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHHUS:

c(OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKU;

OCO3HaHWE LIEHHOCTU HAYYHOW JAESTENbHOCTH, TOTOBHOCTH B MPOLECCE
U3ydyeHUuss (PU3MKKM  OCYIIECTBIISATh IMPOEKTHYID U HCCIIEJOBATEIbCKYIO
NEeATENbHOCTh HHINBUIYAJIbHO U B TPYyIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE yHUBEPCAJbHbIE Y4eOHbIe AeiiCTBHS
ba3oBble 1ornyeckue AecTBUS:
CaMOCTOSTENIbHO  (opMyNIHpOBaTH M aKTyalM3UpOBATh  MPoOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LENU ACATEIBbHOCTH, 3aaBaTh MAapaMETPhl U KPUTEPHUHU UX
JTOCTHKECHUS,
BBISIBIIATH  3aKOHOMEPHOCTM W INPOTHBOPEYUS B  PACCMATPUBAEMBIX
(bU3HUECKUX SIBJICHUSX;
pa3pabarbiBaTh IJIaH pelieHusl mpoOJieMbl ¢ YY4ETOM aHaIM3a MUMEIOIINXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JIESITETILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLICHUBATh PUCKU MTOCJIEACTBUM AEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBINOJHATH pabOTy B  YCIOBHSIX  PEaTbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MTPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrle ucciaenoBarejabCcKue JeliCTBUA.
BJIAJIETh HAYYHOU TEPMUHOJIOTUEN, KIFOUEBBIMU IIOHATUAMU U METOJAMHU
bu3nYecKol HayKH;



BJIa/IETh HABbIKAMU Y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHOW ACSTENbHOCTH
B 00siacTu (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB peUIeHHs 3a7ad (PU3HUECKOrO COJEpKaHWs, MPUMEHEHUIO Pa3IUYHbIX
METO/I0B IT0O3HAHHS;

BJIAJETh BHUAAMHM JEATEIBHOCTH [0 T[OJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEPIpETaly, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX Y4YEOHBIX
CUTYaIIMsIX, B TOM YHCJIE MPU CO3JJaHUU YU4EOHBIX TPOEKTOB B 00J1acTU PU3UKH;

BBISIBJIATh NIPUYMHHO-CIIEACTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIICHHs, HAaXOAUTh apryMEHThl JI1 JOKa3aTelbCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS,

aHAJIM3UPOBATh TOJYYEHHBbIE B XOJ€ pELIECHUS 3aJaud pe3yJIbTaThl,
KPUTHYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM
JESITeIbHOCTH, B TOM YHCJIE IIPU U3YYEHUU (PUBHKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh MEPEHOCUTh 3HaHMUS MO (QPU3MKE B MPAKTUYECKYI0 00JacTh
KU3HEIEATEIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE HJIEH, TIPeJiaraTh OPUTHHAIBHBIE TIOAXOAbI M PEIICHNUS;

CTaBUTb NPOOJIEMBI U 337]a4H, JOIMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

Pab6ora ¢ undopmanmueii:

BJIQJIETh HABBIKAMHU MOJy4YeHHs] UHPOpMauu (U3HYECKOTO COAEpPKAHUS U3
MCTOYHMKOB PAa3HbIX THUIIOB, CAaMOCTOSITEJIbBHO OCYILECTBIATh IOUCK, aHAJIU3,
CUCTEMATU3AlMI0 M WHTEPNpPETAlri0 HMH(pOpMAlUU pa3IUyHBIX BUIOB U (PopM
IpEICTaBICHUS;

OLICHUBATh JIOCTOBEPHOCTh MH(OpMALUY;

UCIIOJb30BaTh  CpeACTBA  MH(POPMALMOHHBIX M KOMMYHHUKAIlMOHHBIX
TEXHOJIOTMH B PEUICHMH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aI[MOHHBIX
3a71a9 ¢ COOJIOJICHHEM TpeOOBaHWM SPrOHOMHKH, TEXHHUKH OE€30IacHOCTH,
TUTHEHBI, pecypcocOepexeHusi, TMpaBOBbIX M JTHUYECKHMX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MacHOCTH;

CO37aBaTh TEKCThl (PU3MUYECKOTO COAEpP>KAaHUS B Pa3IMYHBIX (Gopmarax c
y4€TOM HazHa4yeHHs] THPOPMAIIUHU U LEIEBON ayAUTOPHUH, BHIOMpAst ONTUMAIbHYIO
(dopMy mpeacTaBICHUS U BU3yaTu3alluu.

KoMMmyHnKaTHBHBbIE YHUBeEPcAJbHbIE YUeOHbIe 1eiicTBUSI:
OCYIIECTBIISITH OOIICHNE HA YpOKax (PU3UKH M BO BHEYPOUHOU JIEATEIBHOCTH;
pacrmo3HaBaTh MPEANOCHUIKM KOH(DIWKTHBIX CHUTyallUd W  CMSATYaTh
KOH(DJIMKTHI;



Pa3BEPHYTO M JIOTMYHO H3JIararb CBOIO TOYKY 3PEHHsI C HMCHOJIb30BAHUEM
S3bIKOBBIX CPEACTB;

IIOHMMATh M MCHOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIWBUILYAIBHOU
paboThI;

BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX JCHCTBHM C y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YI€HA KOJUIEKTHUBA;

OPUHUMATh €I COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEHUCTBUA MO €€ JOCTHKEHHIO: COCTaBJIATH IUIAH JICWCTBHM,
pachpeneNnarTh poiu C y4€TOM MHEHHUI YYaCTHUKOB, OOCYXJaTb pe3yibTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXXIOTO Y4YaCTHUMKA KOMaHAbl B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

Ipeuiaratb HOBBIE IIPOEKTHI, OLICHUBATH WJEH C TO3WLHA HOBH3HBI,
OPUTMHAIBHOCTH, PAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHBIC YHMBEPCAJIbHbIC Y4eOHbIE AelCTBUA
Camoopranusamnus:

CaMOCTOSTENIbHO OCYIIECTBIISATh MO3HABATENbHYIO JESITENIBHOCTh B 00JacTH
(U3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOSTENIBHO COCTABJIATh IUIAH PEUICHUS PAcCUYETHBIX M Ka4eCTBEHHBIX
3aj]1a4, MJIaH BBINOJHEHUS MPAKTUYECKON paboThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

J1aBaTh OLICHKY HOBBIM CUTYallHsIM;

paclMpATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a pelIeHue;

OLICHHMBATh IPUOOPETEHHBIN OIIBIT;

Ccroco0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO DJPYIUIMA B 00JaCTH
(U3HUKHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIH HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJaJ€Th  HABBIKAMM  TO3HABATENbHON  pedJeKkcud KaKk  OCO3HaHMs
COBEpILIAEMbIX JIEUCTBUII M MBICIUTEIBHBIX IMPOILIECCOB, WX PE3YJIbTATOB U
OCHOBaHUM;

MCIIOJIb30BaTh MPHUEMBI pe(IIeKCUU ISl OLEHKU CUTYallud, BEIOOpA BEPHOTO
peLieHus;



YMETh OIIEHWBATh PHUCKH U CBOEBPEMEHHO NPUHUMATh PEIICHHUS 0 HX
CHIDKCHUIO;

MPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPU aHAIW3E pPEe3yIhbTaTOB
NEeSTETbHOCTH;

MPUHUMATH ceOsl, MOHMMAasi CBOM HEJIOCTATK! M JOCTOWHCTBA,

NPUHAMATh MOTHUBBI W apryMEHTHI JAPYTrUX TMpPH aHajdu3e pe3yJbTaToB
TEeSTEIIHOCTH;

MIPU3HABAThH CBOE MPABO M MPABO APYTUX HA OITHOKH.

B mpomecce mocTmXEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero ooOpa3oBaHUs Yy OOydYaroNIUXCs
COBEPILIEHCTBYETCSA AMOITMOHAJIbHBIN WUHTEJIIEKT, MpeANoararonmii
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE YMOIIMOHAIBHOE
COCTOSIHHE, BUJIETh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAILHOMN Cephl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aNalTHPOBATHCA K
AMOITMOHAIBEHBIM U3MEHEHHSIM | TIPOSIBIISITH THOKOCTh, OBITH OTKPHITBIM HOBOMY;,

BHYTPEHHEW MOTUBAIIMH, BKIIOUYAIOIIECH CTPEMIICHUE K JOCTHKEHUIO TEIH U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATH HMCXOJS M3 CBOMX
BO3MO>KHOCTEH;

OMIIATUH, BKIFOYAIOIIECH CIIOCOOHOCTh MMOHUMATh AMOIIMOHATLHOE COCTOSIHHUEC
JIPYTUX, YYUTHIBATH €r0 TMPH OCYIICCTBICHHH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JFObMH, 32800 THTHCS, MPOSBIISATH HHTEPEC U Pa3peiiaTh KOH(PIUKTHL.

INPEAMETHBIE PE3YJIBTATBI

K xonmy obyuenuss B 10 kuacce mpeameTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMHUPOBAHHOCTh Yy O0YUAIOITUXCS YMEHUIM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Gu3uku B GHOPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B MPAKTUYECKOU IESATEIBHOCTH JIOJIEN;

YUYUTBHIBATh TPAHUIBI TPUMEHEHHS M3YyYCHHBIX (DU3UYECKUX MOJIENeil:
MaTepualibHasl TOYKa, MHEPIMaIbHasl CUCTeMa OTCuéTa, aOCOJIFOTHO TBEPIOE TEIO,
UJICATBHBIN Ta3, MOJECIA CTPOCHUS Ta30B, KUIAKOCTEW U TBEPABIX TEJI, TOUYCUHBIN
ANEKTPUYECKUH 3apsij] IPU PEIICHNH (PU3NIECKUX 33]1a4;

pacno3HaBaTh (PU3NUYECKHUE SBICHUS (TMPOIECCHI) U OOBICHITH MX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KMHETUYECKON TEOPUM CTPOCHMS BEIIECTBA U



JNEKTPOAUHAMUKN:  PABHOMEPHOE W  PABHOYCKOPEHHOE  IPAMOJIMHEWHOE
JIBUKEHHE, CBOOOJHOE TMAaJIEHUE TeN, JBUKEHUE IO OKPYKHOCTH, WHEPIHS,
B3auMoJeiicTBue Tel, qud¢ys3us, 6pOyHOBCKOE TBHKEHHE, CTPOCHUE KUIKOCTEH
U TBEPIBIX TEN, U3MEHEHHE 00bEMa TeN MPU HArpEeBaHUU (OXJIAXKICHUH ), TETIJIOBOE
paBHOBECHE, HUCHIAPEHHUE, KOHJCHCALMA, IIJIABICHUE, KPUCTALUIM3ALMA, KUIICHUE,
BIIYKHOCTb BO3/1yXa, IIOBBIIICHUE JABJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPHITOM
cocylne, CBA3b MEXAYy [apamerpaMyd COCTOSHMS Ta3a B H30Ipolieccax,
ANEKTPU3ALMA TEJI, B3aUMOJCHCTBUE 3apsJIOB;

OTMHCHIBATh MEXAHWYECKOE JIBHKEHHUE, HCIONb3Yysd (PU3UUECKHE BEIUYUHBL:
KOOpAMHATa, IyTh, I[EPEMELIEHUE, CKOPOCTb, YCKOpPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYEeCKash SHEPIus, NOTCHUMAIBHAS JHEPIUsl, MEXaHU4YeCKas
paboTa, MeXaHMYeCKas MOIIHOCTb, IpPH OMNHMCAHUM NPABUIBHO TPAKTOBATH
(U3HYECKUil CMBICT MCHOJIb3YEMbIX BEIMYMH, HMX OOO3HAYEHUS U €IHHMIIbI,
HaxoJuTh (POPMYJIbl, CBA3BIBAIOLIME JaHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU
BEJINYNHAMU;

OIMCBHIBATh W3YyYCHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SBIICHHUS,
UCIIONB3ysl (DU3MYECKHE BEJIMYMHBL: JaBJIEHUE rasa, TeMIeparypa, CpeaHss
KUHETUYECKas DHEPIrus XaOTUYECKOIO JIBUKEHHs MOJIEKYJ, CPEAHEKBAApATUYHAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsA 3HEprus, paboTa rasa,
KOA(POUIIUEHT TMOJIE3HOTO JIeHCTBUS TEIJIOBOIO JBHUraTels; HpU OMNHMCAHUU
OPaBWJIBHO TPAKTOBAaTh (U3MYECKUH CMBICH MCHOJIb3YEMBIX BEIUYMH, HX
000O3HAUEHUs W E€AUHULBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(pM3HYECKYIO BEIMUMHY C IPYTMMHU BEJIMYUHAM;

OIMCBIBATh U3YYCHHBIE HIEKTPUUYECKUE CBOWCTBA BEIIECTBA U DJIEKTPUYECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (U3UUECKUE BEIMYUHBL: AJIEKTPUUYECKUM 3aps,
AIEKTPUYECKOE T10JI€, HANPSKEHHOCTD I10J1s, ITOTEHIHUAJI, PA3HOCTh ITOTEHIIMAJIOB;
Py ONHMCAHUM NPABUIBHO TPAKTOBAaTh (U3HUUYECKUH CMBICI HCHOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYECHMS] M EIUHHUIIbI; YKa3blBaThb (OPMYJbI, CBS3bIBAIOILINE
JaHHYIO (PU3HUECKYIO BEJIMUUHY C APYTUMHU BEJIMUYNHAMU;

aHAJIM3UPOBATh (PU3UYECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (DU3HUECKHE
3aKOHBI U NPUHIUIIBL: 3aKOH BCeMUpPHOTO TArorenus, I, II u 11l 3akonsr HeroToHa,
3aKOH COXpPaHEHUs MEXAHUYECKOM OJHEpPruu, 3aKOH COXPaHEHUs WMIIYJIbCa,
OPUHLHAI CYNEPNO3ULINNA CUJ, NPUHUMUII PAaBHONPABUS HWHEPUUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYIAPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHMS BEIIECTBA, Ia30BBIC
3aKOHBI, CBA3b CPEAHEH KUHETUYECKOM 3HEPTUM TEIUIOBOTO JABUKEHHUS MOJIEKYII C
aOCOJIFOTHON TeMmIepaTypoi, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHCHUS
ANEKTPUYECKOTO 3apsfa, 3akoH KyloHa, npu O3TOM pa3invyaTrh CIOBECHYIO
(GOopMyITUPOBKY 3aKOHA, €r0 MaTeMaTHUYECKOE BBIPAKEHUE M YCIOBUS (TPaHUIIBL,
00J1aCTH) NPUMEHUMOCTH;



OOBSICHATH, OCHOBHBIE MPHUHLMUIBI JCWCTBHS MAIIWH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyvarh yCJIOBUS UX O€30MACHOIO MCIOJIb30BaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJHATh OKCIEPUMEHTHl MO0 HCCIEAOBAHUIO (UBWYECKUX SBICHUM H
MIPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHHU, MPU 3TOM
dbopMmynupoBarh TpoOiemy/3ajadyy M THUIOTE3y Y4YeOHOro  HKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIJI0KEHHOTO 0O0O0pYyIOBaHMS, MPOBOAUTH OMbBIT U
(bopMyIHpPOBaTh BHIBOIBI,

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE U3MEPEHHUsI GUBNYECKUX BEITUYUH, PU
ATOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKHU NOTPEIIHOCTEN U3MEPEHNUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (PU3MYECKUMHU  BEJIUYMHAMH  C
WCIIOJIb30BAaHUEM NPSIMBIX H3MEPEHUH, MPU ATOM KOHCTPYHPOBATh YCTAHOBKY,
(uKCHpOBaTh pPE3yJbTaThl IMOJTYYEHHOW 3aBUCUMOCTH (PU3UYECKHUX BEJIUYMH B
BUJIE TaOIUL U TpaUKOB, JI€1aTh BEIBOJIBI 10 pE3yJIbTaTaM UCCIIECJOBAHMUS,

co0roaTh npaBuiia 0€30MacHOro TpyJa MpH MPOBEIECHUM UCCIIEIOBAaHUM B
paMKax y4eOHOro OSKCIEpPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOM W MPOEKTHOU
NEATENbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB M J1a0OpPaTOPHOro
000pynoBaHUs;

pemarh pacu€THblE 3a7a4dl C SBHO 3aJlaHHON (DU3MYECKON MOJIETBIO,
UCTOJb3Ys (PU3MUYECKUE 3aKOHBI U IPUHLIMIIBI, HA OCHOBE aHAJIW3a YCJIOBUS 3aa4u
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (POPMYIIBI,
HE0OXOoAMMBbIEC i1 €€ PEelIeHHs, TPOBOAUTh PAacCUE€Thl M OLIEHUBATH PEaJTbHOCTD
MOJy4YE€HHOTO 3HauUeHUs! (PU3NYECKOM BETMUHHBI;

peniaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKH HENPOTUBOPEUUBYIO
LENOYKY PACCYXKACHUI C ONOpPOM Ha H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbu3uYecKue sIBICHUS;

UCIIOJIB30BaTh ~ MpPU  pEIIEHWH  y4yeOHBIX  3aJad  COBpPEMEHHbIC
MH(GOPMaLMOHHBIE TEXHOJIOTUU JJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPEJICTaBIIeHUs y4eOHOW U HAYYHO-TIOMYJISIPHOU WH(GOPMAITUH, TTOTYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTYYaEMYI0 HH(OPMAIHIO;

NPUBOJUTH MPUMEPHI BKJIAJIa POCCUMCKUX U 3apyOEkKHBIX YUEHBIX-(DU3UKOB B

pa3BUTHE HAyKH, OOBSICHEHHE MPOLIECCOB OKPYXKAIOIIETO0 MHUpA, B Pa3BUTHE
TEXHUKU U TEXHOJOTU;

MCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecriedeHus: 6e30MacHOCTH MpU OOpalIeHuu ¢ TpUOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMHU, JIJISi COXPAHEHUS 370POBbS U COOMIOAEHUS HOPM IKOJIOTMYECKOTO
MOBEAEHUS B OKPYXKAIOLIEH CPEJIE;



paboTath B TpPYIIE C BBIIIOJHCHHEM Pa3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PadOTy TPYIIbl, PalMOHAIBHO paACHpPEACNiATh OO0S3aHHOCTU U
IJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIaJ] KQXJIOTO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE pacCCMAaTPUBAEMOI TPOOIEMBI.

K konmy oOyuenuss B 11 kiiacce mpeIMeTHBbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MpHUMEpaxX poib U MecTO (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKH M
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBbHOCTU JIFOJEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3HUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIeTIeH:
TOYEYHBIN AIEKTPUUECKUN 3apsl, JIyd CBETa, TOUECUHBII UCTOYHUK CBETA, SIACPHA
MOJIEeJIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sifjpa MpU PEHICHUU (PU3UUYECKUX
3a/1ad;

pacno3HaBaTh (PU3NYECKUE SIBJICHUS (TPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKHU U KBAaHTOBOU (DM3UKHU: DJIEKTPUUYECKAs] MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aHMMOJEHCTBHE
MAarHUTOB, OJJICKTPOMAarHUTHAs WHAYKUMs, JEHCTBUE MArHUTHOTO TIOJS Ha
MPOBOJAHUK C TOKOM U JIBIXKYIIMMCS 3apsij, AJICKTPOMArHUTHBIE KOJICOAHUS U
BOJIHBI, MPSIMOJIMHENHOE PACIpPOCTPAHEHUE CBETA, OTPAKEHHUE, IPEIOMIICHHUE,
uHTeppepeHnus, audpakuus U TOJAPU3AIMS  CBETa, AUCIEPCHUS CBETa,
dboTornexTpuueckuit dpdext (potorddekT), cBeToBOE NaBICHUE, BOSHUKHOBECHUE
JUHENYaToro CrHeKkTpa aromMa BOAOPOJA, €CTECTBEHHAass U HCKYCCTBEHHAs
PaaIuOaKTUBHOCTB;

ONMUCBHIBATh W3YYEHHBIE CBOWCTBA BEIIECTBA (IJEKTPUUYECKUE, MarHUTHBIE,
ONTHYECKHE,  JJIEKTPUUECKYI0  TPOBOJUMOCTH  PA3JIUYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBJICHUS (MPOIECCHI), UCMOJB3Yysl (PU3MUECKHUE BEIMYUHBI:
ANEKTPUYECKUH 3apsifl, CHJIa TOKa, HJIEKTPUUECKOE HANpsSKEHHE, DJIEKTPUUYECKOe
COTIPOTUBJICHUE, PA3HOCTh MOTEHITMAIOB, AJIEKTPOJBIKYIAs Cuia, paboTa TOKa,
MHJYKIUST MarHUTHOTO MoJig, cuia Awmmepa, cuia JlopeHua, WHIYKTUBHOCTH
KaTYIIKH, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJied, MEpPHoJl M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsil M CHia ToKa B IIpolecce
rapMOHUYECKUX DJIGKTPOMArHUTHBIX KoJeOaHuM, (POKyCHOE paccTosHUE W
ONTHYECKasl CWJIa JIMH3bI, TIPU OMHCAHWUHW TPABHIBHO TPAKTOBATh (DU3MUYECKUN
CMBICJI HCIIOJB3YEMBIX BEJIWYWH, WX OOO3HAYEHUS W CIWHUIIbI, YKa3bIBaTh
dbopMyIibl, CBS3BIBAIOIIME JaHHYIO (PU3MYECKYI0 BEIMYMHY C JPYTUMHU
BEJINUYMHAMU;

ONUCHIBATh M3YYCHHBIE KBAHTOBBIE SBJICHUS M MPOLECCHI, HCIOIb3YSA
¢du3uUecKre BEMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTUS U UMITYJIhC (DOTOHA, IEPHOT TOTypacaga, SHEPTUS CBA3U
aTOMHBIX SJIep, NPU OINKUCAHUU MPABWIBHO TPAKTOBATh (PU3MUYECKHN CMBICI
WCIIOJIB3YEMbIX BEJIMYHMH, WX OOO3HAYCHUS W CAWHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIONIUE JIAHHYIO (U3WYECKYI0 BEJIWYMHY C JAPYTHMH BEIMYMHAMH,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECChl U SIBIICHUS, UCIIONb3YsS (U3HUECKHUE
3aKOHBI U MPUHIUIIBL: 3aKOH OMa, 3aKOHBI TOCIEA0BATEILHOTO U MapaIeTIbHOTO
COCIMHEHUSA MPOBOJHUKOB, 3aKOH J[oyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHJIYKIINH, 3aKOH MPSMOJMHEHMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHE OWHINTeHHa st hoTodddekra,
3aKOH COXPAaHEHUs SHEPryuU, 3aKOH COXPAHEHHSI UMITYJIbCA, 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3apsia, 3aKOH COXPAHEHUsI MacCOBOr0 4uCia, MmoctyinaTtel bopa,
3aKOH PaJIMOAKTHUBHOIO pacnaja, IpHu 3TOM pa3jinyaTh CIOBECHYIO0 (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHE U YCJIOBUA (TpaHULBI, O0JIACTH)
IPUMEHUMOCTH;

ONPENEIIATh HAIIPABICHUE BEKTOPA UHAYKIIMM MarHUTHOTO MOJISI TPOBOIHUKA
C TOKOM, CuJIbl Amrniepa u cuibl JlopeHia;

CTPOUTHh W OINHCHIBATh H300paKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJIOM,
TOHKOU JINH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCJIEIOBAHUIO (DU3UYECKUX SBJICHUM U
MPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmynupoBath MnpooOsiemMy/3aayy M THUIOTE3Y Y4eOHOro  HIKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHMS, MPOBOAUTH OIBIT U
(GbopMyIMpOBaTH BHIBOIBI;

OCYIIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpAaTh ONTUMAJIbHBIA CHOCOO M3MEpPEHUs W HMCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

HCCIIeIOBATh 3aBUCUMOCTH  (DU3UUECKUX BEJIMYMH C  KCIOJIb30BAHUEM
MPSMBIX HM3MEPEHUN: TPU DTOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpadMKoOB, IeJIaTh BBIBOJIBI IO pE3yJIbTaTaM HUCCIICIOBAHMUS;

coOJiroaTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEJAECHUU UCCICIOBAHUMA B
paMKax y4eOHOro OSKCHEepUMEHTa, Y4eOHO-UCCIEeIOBATEIbCKOW W MPOEKTHOU
JESTETPHOCTH C HCIIOJIh30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB U J1aOOpPaTOPHOTO
000pyI0BaHUS;

pemiath pacuéTHble 3a7a4d C SBHO 3aJaHHOW (DU3UYECKOM MOJIEIIbIO,
UCTIONb3Ys (PU3UYECKHUE 3aKOHBI M MIPUHIIUITBI, HA OCHOBE aHAJIN3a YCIOBUSI 3a/1auu
BbIOMpaTh (PU3MUECKYIO MOJIENb, BBIICIATh (DU3HUECKUE BEIMYUHBI U (HOPMYIIHI,



HEO0OXOAMMBIE I €€ PEIICHHs, TPOBOAUTh PAaCUEThl M OLIEHUBATh PEaJIbHOCTD
HOJy4YEHHOTO 3HauU€HUsl (PU3NYECKON BETMUMHBI;

pelmaTh Ka4eCTBEHHBIE 3a/1a4N: BBICTPAUBATh JJOTHYECKU HENPOTUBOPEUUBYIO
LETIOYKY PACCYKJIECHUM C ONOPOM Ha HU3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buszndecKue SIBICHUS;

UCIOJIB30BaTh  IPU  pELIEHUM  Y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJOTUH JIJIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TIpe/CTaBICHUS Y4eOHOM U HAyYHO-TIOMYJISIPHON MH(pOpMAaIUH, TOTYYSCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATh MOIydaeMyto HH(POPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAalIMH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30IaCHOIO MCHOJIb30BaHUS B OBCEIHEBHOMN
KU3HU;

OPUBOJUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTUE HAyKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIETO MHUpPA, B PAa3BUTHE
TEXHHUKHU Y TEXHOJIOTUI;

HCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOW >KU3HU
i obecriedyeHus: 0€30MacCHOCTU NP OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
yCTPOMCTBAMHU, JUIsI COXPAaHEHUS 3JI0POBbS U COOJIIOJECHUS HOPM SKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOLLEH CpeLe;

paboTath B TpYIINE C BHIIOJHEHHEM pa3JIMYHBIX COLHUAIBHBIX pOJEH,
IJIaHUPOBATH pPabOTy TPYIIIbl, PALUOHAIBHO paCHpeAesiiaTh OOS3aHHOCTH U
IIJIAHUPOBATH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJ€KBATHO OLICHUBATH
BKJIaJ] K&)KJIOTO U3 YYaCTHUKOB T'PYIIIbI B pEIICHUE PacCMaTpUBAaeMON IPOOIIEMBI.



TEMATHUYECKOE IIVTAHUPOBAHUE

10 KJIACC
KoauuyecTBo yacon DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM uudpoBbIie
Ne i/m P Konrpoibubl | IIpakruyecku (uacpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
e padoThbI e padoThbI
pecypchl
Paznen 1. ®DUBUKA U METO/JAbl HAYYHOI'O IO3HAHUSA
bubmnoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOT'O TIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pa3aeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpAaHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7fA1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJNHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM 9 1 bubnmnoreka [IOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6nuorexa [JOK
32 OCHOBBI TEPMOAHHAMHICH 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubnuoreka [IOK

@Da30BbIe NEPEXOIBI

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




Wroro no pazupeny

24

Paznen 4. SJIEKTPOAUHAMMUKA

41 IICKTPOCTATHKA 10 fgfgﬁﬁfﬁgg/}immwz
42 [TocTossHHBIN TEKTpUYECKUM TOK. TOKHM B 12 bubnuoreka [IOK
Pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72
Wroro no pazneny 22
PesepBHOe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68




11 KIIACC

KosaunyecTBO 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM uudpoBbIie
Ne n/m P KoHTpoJIbH IlpakTu4eck (mupp )
NMpoOrpamMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThI ue padoTbl
pecypcsbl
Paznen 1. JJIEKTPOIUHAMHUKA
MarnuTHO€ 110J1e. DIEKTPOMarHuTHas bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHU4eCKHE 1 JIEKTPOMarHuTHhIE 9 1 bubmuoreka [JOK
' KOJIeOaHusI https://m.edsoo.ru/7f41c97¢c
59 MexaHu4ecKue 1 3JIEKTPOMarHUTHBIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
23 Onrritia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI clieIMATIBHON TEOPUU 4 1 bubmuorexa [JOK
OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
41 DneMeHThI KBaHTOBOM ONTHKHU 6 bubmorera [OK

https://m.edsoo.ru/7f41c97c




bu6mmoreka [JOK
4.2 Crpoeine atoma 4 https://m.edso00.ru/7f41c97¢c
bu6mmoreka [JOK
4.3 ATOMHOC A1pO > https://m.edso00.ru/7f41c97¢c
Hroro no pazneny 15

Pa3nen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU

5.1 DeMeHTHI aCTPOHOMUH U aCTPOPHU3NKU 7 E;ISSE;T:;?(;[?U;? £41c07¢
Wroro no pazpeny 7
Pa3znen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 Ob6o0miaroree MOBTOpEHNE 4 E::S;;I;T:(ii?rouﬁ £11c07C
Hroro no pazaeny 4
Pe3epBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68




HOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KouuyecTBO 4acoB DJIeKTPOHHBbIE
Jlara
Ne Kontpoa uudgponbie
Tema YpoKka HpaRaneCKue H3YyYCHHU
n/n Bceero bHBIE oOpa3oBaTe/ibHbIE
padoThI A
padoTbI pecypchl
1 ®dusuka — Hayka o npupone. Hayunsie 1 1 bubnuoreka LIOK
HEACIIA
METO/IbI IO3HAHMS OKPYKAKOLIET0 MUPA A https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo ¢u3nku B GOpMHPOBAHUT
2 COBPEMEHHOM HayYHOM KapTUHBI MUPA, B 1 1 venens bubmorexa TOK
p . e P vp ’ A https://m.edso0.ru/ff0c33e6
MPaKTUYECKON ACATEIBHOCTH JIHOIeH
MexaHn4ecKoe TBUKCHUE.
OTHOCHUTENBHOCTh MEXAaHHUYECKOTO bubmuorexa [JOK
3 1 2 Hepens
nBwxeHus. [lepemenienune, CKOpocTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE NMPSIMOJIMHEHHOE IBUKECHHUE 1 2 Henens bubmmorexa TIOK
p P A https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE MPSMOJIMHEHHOE
5 YCKOp p 1 3 nenens bubmuorexa [JOK
JBHKCHHE https://m.edsoo.ru/ff0c372e
CBoOonHOe ajieHne. Y CKOpeHHe bubnmnoreka [IOK
6 1 3 Henens
CBOOOIHOTO Ta/ICHUS https://m.edsoo.ru/ff0c39cc
7 Kpuponuneiinoe nemwxkenue. /[pmkenne 1 4 bubmuorexa [JOK
HEACIIA
MaTepUAIbHON TOYKH MO OKPYKHOCTH a https://m.edsoo.ru/ff0c3ada
[TpuHIIUTT OTHOCUTENBLHOCTH [ amuies.
8 HHepuuaabHbIE CHCTEMBI OTCUETA 1 4 wenens bubmorera [IOK
p . ) https://m.edsoo.ru/ff0c3be8
IIepsriii 3akoH HeroTOHA
9 Macca Tena. Cuna. [punnun 1 5 Henens Bbubnuorexa [JOK




cynepno3uiuu cuil. Bropoii 3akoH
HprotoHa jy1s MaTepuaabHON TOYKU

https://m.edsoo.ru/ff0c3be8

Tperuii 3akoH HproToHa nist bubmorexa LIOK
10 5 Henens
MaTEepUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMupHoro tsaroreHus. Cuna bub6nunoreka IIOK
11 6 "Hemens
TsbkecTH. [lepBasg kocMuyeckas CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
12 Cuia octH. 3akoH I'yka. Bec Tena 6 Henens
YHpyT YK A https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddbunuent tpeHus.
13 Cuna czn OTI/IBJIeI?I/Iq:I apu ,Z[BI/IE(CHI/II/I 7 "Henens bubmmorexa LIOK
p p https://m.edsoo.ru/ff0c3f76
Tena B )KUIKOCTU WU rase
[TocTynarenbsHOe U BpalaTeabHOE
14 JIBIKEHUE a0COJIFOTHO TBEPJIOTO Tea. 7 bubmnoreka [IOK
HEACIIA
MowmeHnT cuibl. [Imedo cunsl. YciaoBus A https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIAOIO TEJIa
HNMnynec maTepranbHON TOYKH, CUCTEMBI
MaTepHualbHbIX TOUeK. IMITyIbC CHUIIBL.
15 3aKoH coXpaHEHUI UMITYIIbCA 8 "emens bubmaorexa LIOK
p Y ' https://m.edsoo.ru/ff0c43d6
PeaxktuBHOE nBUKEHME. [[eHb
aBTOMOOMIIUCTA U IOPOKHUKA.
Pabora u momHocTh cuiel. Knnernueckast
16 SHEprus MaTepuaiabHoNl Touku. Teopema 8 Henens bubmmorexa [IOK
P P . P https://m.edsoo.ru/ff0c4502
00 M3MEHEHNN KUHETHYECKOU1 SHEPTHH
[TorenunanbHas sHeprus.
ITorennuanbHast SHEPTHUA 0
. P YIPYT bu6mmorexa [JOK
17 ne(OpMUPOBAHHON MPYKUHBI. 9 Henens

[ToreHunanbHas SHEprus Teaa BOIU3u
MOBEPXHOCTU 3EMJITU

https://m.edsoo.ru/ff0c461a




18

[ToreHnManbHBIE U HENIOTEHIMAJIBHBIC
cuiibl. CBA3b pabOTHI HEMOTEHIIMAIBHBIX
CUJI C U3MEHEHHEM MEXaHUYECKOU
SHEPIUU CUCTEMBI TEII. 3aKOH COXPaHEHUS
MEXaHUYECKON JHEPrUuu

9 Henensa

Bbubnmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHas pabota «lccrnenoBanue
CBSI3U PaOOTHI CUJIBI C U3MEHEHUEM
MEXaHUYECKOM SHEPTUH Tela Ha IpUMepe
pacTsDKEHUS PE3HHOBOTO JKI'yTay

10 wenens

20

KonrtponbHas pabora 1o teme
«Kunemaruka. JIuHaMuka. 3aKOHbI
COXPAHCHHS B MEXAHHUKE)

10 wenens

bubmnoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MTOJIOKEHHS MOJIEKYIISIPHO-
KHHETHUYEeCKO! Teopuu. bpoyHoBckoe
nswxkenue. uddysus

11 mwenensa

bubmnoreka [IOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapaxkrep IBUKEHUS U B3aUMOCHCTBUSA
4yacTull BeulecTtsa. Moenu cTpoeHus
ra3oB, )KUJAKOCTEW U TBEPABIX TEI

11 mwenensa

23

Macca mosekyi. KonnuecTBo BeliecTna.
[TocTostHHast ABoraapo

12 venens

24

TermmoBoe paBHoBecue. Temmieparypa u e€
n3mepenue. [llkana remneparyp Llenscus

12 venens

25

HUneanpuenii raz B MKT. OcHoBHOE
ypaBHeHne MKT

13 Henens

bu6nuorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TeMIieparypa Kak Mepa
CpeHel KHHETUYECKOM SHEPIUun
JIBOKEHUS MOJIEKYJI. Y paBHEHUE
MenpeneeBa-Knaneiipona

13 Henens

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c511e




27 3akoH JlanpToHA. 'a30BBIC 3aKOHEI 14 uenens
Jlaboparopnas pabora «VccnemnoBanue
28 3aBUCHMOCTHU MEXy MapaMeTpamMmu 14 uepens
COCTOSIHHS pa3pEKEHHOI0 Ta3ay
M3omnponeccel B uACAIBHOM ra3e U ux bub6nunoreka IIOK
29 15 nenmens
rpaguvecKoe mpecTaBIeHNe https://m.edsoo.ru/ff0c570e
BHyTpenHsis sHeprus
TEPMOJIMHAMHYECKON CHCTEMBI U
N bu6mmoreka [JOK
30 criocoObI e€ u3menenust. Konuuectso 15 nepens
https://m.edsoo.ru/ff0c5952
TEIUIOTHI U paboTa. BHYTpeHHsIs sHeprus
0JIHOATOMHOTO HJICAJILHOTO Ta3a
bubmnoreka [IOK
31 Bunbl Teruionepenaun 16 nenens
A pel A https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTH BEIIIECTBA.
32 KonuuecTBo TeminoThl npu 16 uenens bubmorexa HOK
p . A https://m.edsoo.ru/ff0c5c36
Teronepenaye. AnnadaTHBIN MPOIECC
IIepBbIil 3aKOH TEPMOJIMHAMUKH U €TO bubnuoreka [IOK
33 17 "enens
IIPUMEHEHNE K U30IIpo1eccam https://m.edsoo.ru/ffOc5efc
Heob6patumocTts mpoiieccoB B MpUpoOIe. b K
34 PV pon pupon 17 sexens nommoreka 11O
BTopoii 3ak0H TepMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230
[Tpunuun aevicreus u KII{ TeroBoit bubnuorexa [IOK
35 18 nepens
MaIlIUHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KI1/] 18 nenens
DKoJ0oru4YecKue MpooIeMbl
37 TEIUIOPHEPTeTUKH. [[eHb 3a110BEIHUKOB U 19 nenens
HAI[MOHAJILHBIX MTAPKOB
O6o06maromuii ypok «MonexyspHas b K
38 HIAIOLINAN yp yIAp 19 Henens noaunoreka [1O

¢u3uka. OCHOBBI TEPMOAMHAMUKIY

https://m.edsoo.ru/ff0c6938




KonTponbhas paboTta o teme

bu6mmoreka [JOK
M . 20
39 «Monexynsipaas ¢puznka. OCHOBBI Heziest httos://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
[TapooOpa3oBanue U KOHIEHCAIUA.
40 I/Icia egne 1 kuneHue. [leHp poxaeHus 20 Hepnens Bubmrorexa OK
P ' P : https://m.edsoo.ru/ff0c63b6
[Tymkuna A.C.
AOcom0THAsS U OTHOCHUTEIIbHAS bubmuorexa [JOK
41 o 21 nenens
BJIAKHOCTh BO3yXa. HachlleHHBII ap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammyeckue u
4 amop(HbIe Tera. AHU30TPOIHUS CBOMCTB 21 Henens bubnunoreka [IOK
KpucTajuioB. JKuaKue KpUCTalIbl. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepHAIIbI
IImaBiieHne U KpUcTauIM3aums. Y aejibHas bubnuoteka [JOK
43 22 uenens
TeruioTa masieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [JOK
44 22
YpaBHeHHe TEMI0BOro HagaHca Hees httos://m.edsoo.ru/f0c6820
DneKTpu3anus Tei. DINEKTPUIECKUN bubnuotexa [JOK
45 23 Henenst
3apsa. JBa BUaa JIEKTPUUYECKUX 3apsIOB https://m.edsoo.ru/ff0c6bcc
[IpoBoIHUKY, TUDTIEKTPUKH U
46 n(f’n OBO)IHI/)IIKI/I 331;[ng COXpaHEHUA 23 Henens Brbmmotexa HOK
yip ) p https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsiaa
B3aumonericTBue 3apsi0B. 3aKoH bubnuoreka [IOK
47 o . 24 "enens
Kynona. Toue4Hblil 37€KTPUUECKUH 3apsiz https://m.edsoo.ru/ffOc6ce4
Hamnpsxk€HHOCTH 2JIEKTPUYECKOTO MO,
48 [TpuHIIUTT CYyNIEPIO3UITNHN dIEKTPUIECKUX 24 uenens bubmorexa TIOK
p uH yrep A . p A https://m.edsoo.ru/ff0c6df2
nosieit. Jlnauu HanpsHKEHHOCTH
49 PaGoTa cui aieKkTpocTaTHuecKoro mossl. 25 wenens bubnuoreka [IOK

ITorennuan. PazHocTh MOTEHIINAIOB

https://m.edsoo.ru/ff0c6f00




50

HpOBO,Z[HI/IKI/I " JUDJICKTPUKHU B
SJICKTPOCTATUYCCKOM IT0JIC.
,Z[I/IE)JICKTpI/I‘-IeCKaSI IMPOHUIIACMOCTDb

25 Henens

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7018

o1

OnexrpoéMkocTs. KonaeHncarop

26 "Henens

Bbu6nmuorexa [JOK
https://m.edsoo.ru/ff0c7126

52

DneKTPOEMKOCTH MJIOCKOTO
KOHJIEHCAaTOopa. DHEPIHsl 3apsSKEHHOTIO
KOHJICHCATOpa

26 "Henensa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHas padota "U3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa"

27 "enens

54

[TpuHIIMIT 1ECTBUS U TPUMEHEHNE
KOH/JIEHCATOPOB, KOIMMUPOBATHHOTO
arnrmapara, CTpyMHOro puHTepa.
DIIEeKTpOocTaTUYeCKas 3alluTa.
3azemiieHue 3IeKTponpudopoB

27 "enens

55

DIIEKTPUUECKHI TOK, YCIOBHS €T0
cymectBoBaHusl. [locrosiHubIi TOk. Cuita
toka. Hampsixenue. ConpoTuBIieHHE.
3akoH Oma s yyacTka 1enu

28 "Henensa

56

[TocnenoBarenbHOE, HapaIeIbHOE,
CMEIIaHHOE COEMHEHNE POBOTHUKOB.
JlaGopatopHas pabora «3yueHue
CMEIIaHHOTO COETUHEHHUS PE3UCTOPOBY.
BcemupHsIii 1eHb OXpaHbl TPy1a

28 Henensa

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 11 MOIIIHOCTh ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

29 Henensa

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 1Sl TOJIHOM (3aMKHYTOI)
anekTpudeckoi nenu. Koporkoe

29 Henens

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




3ambikaHue. JJaboparopHas pabora
«M3mepenne D/1C uctoyHnka ToKa U €ro
BHYTPEHHETO CONPOTUBIICHUS. J[eHb
II0’KapHOM OXpaHBbI

59

DJeKTpOHHAs POBOIMMOCTB TBEPIBIX
METaJUIOB. 3aBUCMOCTb COIIPOTHUBIICHUS
METaJUIOB OT TeMIEepPaTypHl.
CBepxnpoBOIUMOCTb

30 Henensa

60

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITY4YKOB

30 mHenensa

61

[TonynpoBOIHUKY, UX COOCTBEHHAS U
pUMecHas IpoBoaUMOcCTb. CBolicTBa Pp—
n-nepexona. [lomynpoBoAHUKOBEIE
npuOOpbI

31 menensa

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

62

DNEKTPUUECKU TOK B pacTBOpPaxX U
pacriaBax 3JIEKTPOJIUTOB.
DIEKTPOTUTHYECKAS TUCCOLIHALTHSL.
DIIEeKTPOIHN3

31 "Henensa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

DIIeKTPUYECKHI TOK B ra3ax.
CamocTosTeTbHBIN 1
HECaMOCTOSITENbHBIN pa3psaa. MoaHus.
[1ma3ma

32 "enensa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

64

DnexTpudeckre Npruoopsl M yCTPOHCTBA U
uX MpakTuieckoe npuMmenenue. [lpasuna
TEXHUKU 0e30MmacHOCTH. BeceMupHbIit
JI€Hb MEJICECTEP

32 "enensa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc

65

O06o0maromuii ypok
«OIIEKTPOIUHAMUKAY

33 "Henens

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be




KontponbHas pabora 1o teme
«Qnekrpocraruka. [locTtosHHbIN

Bbu6nmuorexa IJOK

66 1 33
3JIEKTpUYECKUM TOK. TOKM B pa3uyHbIX HeAC https://m.edsoo.ru/ffOc8a8a
cpemax»
67 Pesepsublil ypok. KontposbHas pabora 1 3w bubmmorexa [IOK
€AciIA
o Teme "DieKTpoauHaMuKa" s https://m.edsoo.ru/ff0c8c56
PesepBHeIil ypok. O600maronmii ypok mo bu6nunoreka [IOK
34
68 temam 10 knacca L HeACH https://m.edsoo.ru/ffOc8f6c
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KIIACC

KoJunvecTBO 4acoB DJIeKTPOHHbIE
JlaTa
Ne uudposbie
Tema ypoka KonTtposbh IIpakTu4ecku H3Yy'YCHHU
n/n Bcero o0pa3oBaTte/ibHbIE
ble padoThl e padoThblI b
pecypcbl

ITocTosiHHBIE MAarHUTHI U KX

1 B3auMOJIecTBUE. MarHuTHOE MoJie. 1 1 bu6mmoreka [IOK

v HCEOCIA

BekTop MarHuTHOM UHAYKIWH. https://m.edsoo.ru/ff0c9778
JIvHUY MarHUTHOM MHIYKLIMHA
MaruutHoe€ 1oJjie MpOBOJIHUKA C
TokoM. OnbIT Opcrena. bubnnoreka [IOK

2 N 1 1 venens
B3anmoneiicTBre MpoOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHast pabora «3yuenue bubnuotexa [JOK

3 1 1 2 Henels
MAarHUTHOTO MOJISI KATYIIKHA C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBEe MarHUTHOTO IIOJIS Ha
POBOAHMK ¢ TOKOM. Cuita Amnepa.
JlaGopaTtopHast pabota bubnuotexa [JOK

4 . 1 1 2 "Hepnens
«HccnenoBanue AeMcTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)
JleficTBEe MarHUTHOTO IIOJIS Ha

5 JBHKYIIYIOCS 3apsKCHHYIO YaCTUILy. 1 3 Henens bu6muoreka [IOK
Cwua Jlopenma. PaGota cutbt A https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DIEKTPOMarHuTHasE MHYKIUS. 1 3 "Henens

IToToK BEKTOpa MarHUTHOU
uHaykuu. J/1C uaaykiuu. 3aKoH




3JICKTPOMArHUTHOW WHTYKIIHH
®dapanes

JlaboparopHas pabora
«MccnenmoBanue siBJICHUS
9JICKTpoOMar HUTHOH HHIAYKOHUW

4 genens

bubmuoreka [JOK
https://m.edsoo.ru/ffOcal50

NHnykTuBHOCTD. SIBIICHUE
camounaykuuu. 3/1C
CaMOUHIYKIIUU. DHEPrust
MarHUTHOTO ITOJISI KATYIIKU C TOKOM.
DneKTpoMarHuTHoe mose. /[eHp
WHTEpHETA

4 genens

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
JJIEKTPOMArHUTBI, JIEKTPOJBUTATENb,
YCKOPUTEIHN 3JIEMEHTAPHBIX YACTHIL,
WHIYKIUOHHAs I1eYb

5 Henensa

10

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTpOMarHUTHAs
VHTYKIIUS

5 nenens

bubnmunorexa [JOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas paboTa mo treme
«Mar»uurtHoe 10JI€e.
DNIeKTpOMarHuTHasE UHAYKIUS»

6 Henens

bu6munorexa [JOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHbIE MEXaHUYECKHE
konebanus. ['apmoHnueckue
KoyiebaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHUH.
IIpeBpaiienue sHeprum.
MexnyHapoaHbli JI€Hb MY3bIKH

6 Henens

bub6nunorexa [JOK
https://m.edsoo.ru/ffOcaf06




13

JlaGopaTopHnas pabora
«HccnenoBanue 3aBUCUMOCTH
neproJia MajbIX KoJeOaHui Ipy3a Ha
HUTH OT JUTHHBI HUTU ¥ MaCChI TPY3a»

7 "Henens

14

Koneb6arenbublii KoHTYp. CBOOOIHBIE
SJICKTPOMArdHuTHBIC KOJIEOAHMS B
UJIeaJIbHOM KOJIeOaTeIbHOM KOHTYpE.
AHaorust Mex 1y MeXaHHYeCKUMU U
SJICKTPOMAarHuTHBIMH KOJIEOAHUSIMA

7 nenens

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA SHCPIUU B UACAIIBHOM
K0JIeOAaTEIIbHOM KOHTYpE

8 Henensa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBienue o0 3aTyxaromux
KosieOaHusX. BoIHyX/1eHHbIE
MexaHu4Jeckue kojebanus. PezoHaHc.
BoiHyKI€HHBIE 3JIEKTPOMAarHUTHBIE
KoseOaHus

8 Henensa

bubmoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

ITepemenHbIi TOK. CHHYCOUAANBHBIN
IIEpEMEHHBIN TOK. MOITHOCTH
MEPEMEHHOTO TOKA. AMIUTUTYJTHOE U
JIEUCTBYIOIIEE 3HAYEHNE CUJIBI TOKA U
HaIpsKEHUs

9 Henensa

bu6nmmnorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmatop. [IponssoacTso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SHEPTUN

9 Henens

19

VY CTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHNE IEKTPUIECKOTO
3BOHKQ, FEHEpaTopa NepeMEHHOTI0
TOKA, JIMHUH 3JIEKTponeperay

10 venens

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




20

DKOJIOTMYECKUE PUCKHU ITPU
IIPOU3BOJACTBE JIEKTPOIHEPIUU.
Kynbrypa ucnons3oBanus
3JIEKTPO3HEPIUU B TOBCEAHEBHOMN
JKU3HU

10 Henens

21

MexaHnyeckue BOJIHBIL, yCIOBHS
pacnpoctpanenus. [lepuon.
CKopoCTh pacpoOCTpaHEHUS U JITTMTHA
BoJIHBI. [loniepeunsle ¥ IpoAOIbHBIE
BOJIHBIL. BCEMUpPHBIN IeHb HHTEPHETA

11 "wenens

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Beicora Tona. TemOp 3Byka

11 "wenens

bubmuoreka [JOK
https://m.edsoo.ru/ffOcccOc

23

DJIEKTPOMAarHUTHbIE BOJIHBI, UX
CBOMCTBA U cKOpocTh. [1kana
JJIEKTPOMATrHUTHBIX BOJIH.
Mex1yHapOaHBIN IEHb CIIETIBIX

12 wenens

bubmoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

[TpyHLIMIIBI pagUOCBS3U U
TeneBuaeHus. PazBurue cpeacTs
cBs3u. Pagnonokanus. BeceMupHslit
JIEHb TEJIEBUICHUS

12 wenens

25

Konrponsnas pabora «Konebanus u
BOJIHBI»

13 wenens

bubnunorexa [JOK
https://m.edsoo.ru/ffOcc6f8

26

[IpamonnHEHOE pacpOCTpaHEHUE
CBETa B OJJHOPOJHOU CpeJie.
ToueuHblil HCTOYHUK CBeTA. JIyu
CBETa

13 wenens

bubmorexa [JOK
https://m.edsoo.ru/ff0cd350

27

OTtpakeHue cBeTa. 3aKOHBI
oTpaxkeHus ceera. [locrpoenue

14 nenens

but6mmoreka [JOK
https://m.edsoo.ru/ff0cd4e0




M300paXeHH B IUIOCKOM 3epKajie

28

IIpenomnenue csera. [lonnoe
BHYTpPEHHEE OTPa’KEeHUE.
[IpenenbHbIN yTOa MOJHOTO
BHYTPEHHETO OTPaXKEHUS

14 nenens

but6mmoreka [JOK
https://m.edsoo.ru/ffOcd7f6

29

JlabopaTtopHas paborta «3mepenue
noKa3arteJisi PEJIOMIICHUS CTEKIIay

15 wenens

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd67a

30

JIunsel. [locTpoenue n300pakeHH B
nuH3e. Popmysia TOHKOU JIMH3BI.
YBenuyeHue JuH3bI.
MexnyHapoaHbIl 1€Hb KHHO

15 wenens

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

31

JlaboparopHast pabora
«HccnenoBanue CBOMCTB
M300paKEHHM B JTMH3AX)»

16 wenens

32

Hucnepcus cBeta. CIIOXKHBII COCTaB
6enoro csera. L{Bet. JTabopaTopHas
pabota «HabmoaeHue nucnepcuu
CBETa»

16 wenens

33

Nurtepdepennus creta. dudpakims
ceta. JudpakironHas pemerka

17 wenens

bub6nmunorexa [JOK
https://m.edsoo.ru/ffOced22

34

HOHCpC‘-IHOCTB CBCTOBBIX BOJIH.
Honﬂpmaum{ CBCTa

17 Henens

bubnunorexa [JOK
https://m.edsoo.ru/ff0cf02e

35

OnTuueckre npruOOPHI U YCTPOHCTBA
1 yCIIOBUS UX O€30MacHOTO
MPUMEHEHUS

18 wenens

36

['paHuIBl TPUMEHUMOCTH
KJIACCMYECKON MEXaHUKH.
[TocTynats! crienualbHON TEOPUU

18 wenens

but6mmorexa [JOK
https://m.edsoo.ru/ff0cf862




OTHOCHUTCIIBHOCTHU

OTHOCUTENBLHOCTD
37 OJIHOBPEMEHHOCTH. 3aMeUIEHIE 19 nenensa Brbmorexa IIOK
P ’ https://m.edsoo.ru/ffOcfa42
BPEMEHHU U COKPAIICHUE JJTHHBI
DHeprus U UMIYJIbC PEISITUBUCTCKOM
38 yacTulbl. CBSI3b MacChl C DHEPTUEH U 19 menens Brbmorexa IIOK
' p https://m.edsoo.ru/ffOcfc68
UMITyJIECOM. DHEPIHsl TOKOS
KoHntpoinbHas pabora «OnrTuka.
39 OCHOBBI cIelHaJIbHON TEOPUH 20 Henens Bubmrorexa [JOK
p A https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTUY
dotonsl. Popmyna [limanka. DHeprusg b K
40 pMy. p 20 senens noanoreka 11O
U UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIE0BaHNE Eu6 110K
HOJIMOTEKA
41 otod(ddexra. OnbiTer A. I. 21 "ene
¢ b HeAs https://m.edsoo.ru/ffOcffc4
CroieToBa
3akoHbl poToddhdexra. YpaBHeHHE
42 QﬁHmTegl)Ha nqs)lq)(boroaq)(iema 21 menens bubmorexa [TOK
a ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpaauna» porosddexra
Hasnenue ceera. OnwiThl I1. H.
43 JleGeneBa. XuMuueckoe qeHCTBUE 22 Henens Bubmrorexa [JOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
MPAKTHIECKOE TIPUMEHEHUE:!
44 22 uenens
dboToreMeHT, POTONaTUHK,
CoJIHEUHas O6arapesi, CBETOIUO]
Pemenne 3amay mo reme «DI€MEHTHI bub6nunorexa [JOK
45 . 23 "Henens
KBAHTOBOM OIITHKM https://m.edsoo.ru/ff0d0302
46 Monens atoma ToMmcona. OTBITEL 23 wenens bu6nunorexa [JOK




Pesepdopaa no paccesnuro a-

qaCTHII. HnaHeTapHaﬂ MOJCJIb aTOMa.

JleHb poccUiCKOM HAyKH

https://m.edsoo.ru/ff0d091a

bubmuoreka [JOK
47 IToctynater bopa 24 nenens
4 P A https://m.edsoo.ru/ff0d0afa
W3nydenue u noraouieHue GoToHoB
IIPU IIEPEXOJIE aTOMA C OJTHOTO bubnnoreka [IOK
48 . 24 yenensa
YPOBHS SHEPTMHU HA Apyrou. Buasl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BosHoBBIE cBOMCTBa yacTULl. BOJIHBI
ne bpoia. KopnyckynsipHo- bubnnoreka [IOK
49 . 25 nenmens
BOJIHOBO yanu3Mm. ClIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYX/ICHHOE U3JIy4eHHE
OTKpBITHE PATUOAKTUBHOCTH.
OmnsiThl Pesepdopaa no bu6mmoreka IIOK
50 25 Henenst
ONPEJIETICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAaKTUBHOIO U3TyUYEHUS
CgoiicTa anba-, 6eta-, ramma-
u3nydeHus. Bnusuaue
51 panuoaKTUBHOCTH Ha XKUBBIE 26 Henenst
opraHus3Msl. JleHb poKIEHUS
I"arapuna [O.A.
OTKpbITHE TPOTOHA U HEUTPOHA.
N3oTomnsl. Anbda-pacnan. bu6muoreka IIOK
52 . a-p A . 26 nemens nommorexa L
ONEeKTPOHHBIN U MMO3UTPOHHBIH OeTa- https://m.edsoo.ru/ff0d1162
pacnan. ['amma-u3inydenue
53 OHeprus CBA3U HYKJIOHOB B SIIpE. 27 nwenens | bubmmorexa [JOK

S nepHble peakuuu. AnepHbii
peakTtop. [IpoOaembI, TEpCIIEKTUBHI,

https://m.edsoo.ru/ff0d1356




OKOJIOTMYCCKHE aCIICKTbI H,HepHOﬁ
OHCPICTHUKHU

54

OnemeHTapHble YacTULbl. OTKpPBITHE
no3uTpoHa. MeTOo Il HAOIIOICHUS U
pErucTpaluy eMEHTaPHbIX YaCTHII.
Kpyrusiii cron «PyHaameHTanbHbIe
B3auMoercTBUA. ENUHCTBO
($u3nYECKOI KapTUHBI MUPa»

27 Henens

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

55

Bug 3sésnnoro neda. Co3se3nus,
ﬂpKI/Ie 3Bé3IH)I, IIJTAHETHhI, UX BUAUMOC
nBmkenue. ConHevHas CHCTEMaA

28 Henensa

56

Comrne. ConHeyHas aKTUBHOCTb.
Uctounuk sneprun CosHua v 3BE3/1

28 Henensa

57

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI [TIaBHOU
IIOCIIEI0BATENBHOCTH. BHyTpeHHEE
cTpoenue 3B€31. COBpEMEHHBIE
MPEJICTaBICHUS O IPOUCXOXKICHUHU U
sBosronny ConHIa U 3BE311

29 "Henensa

58

Muneunsiii I[Iyre — Hamia ['anaktuka.
ITonoxenne u neuxenue ConHua B
["amakTuke. ["amaktukn. YEépHple
JBIPHI B sA/IpaxX raJIakTUK. BceMupHbIT
JIEHb aBHALIMM U KOCMOHABTUKH

29 Henensa

59

Bceenennas. PazOeranue rajJakTHK.
Teopust bonbmoro B3peIBa.
PennkroBoe uznnydyeHue.
MertaranakTuka

30 "enens




60

Hepemennsie npoOieMbl
aCTPOHOMHUU

30 Henensa

61

KonTponbHas pabora «eMeHTHI
ACTPOHOMMH M aCTPOPHU3HKI

31 "enens

62

Ob6o6maromuii ypox. Ponb ¢pusuku u
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ITHYECKOH cdepax NesTeTbHOCTH
YyeJI0BeKa

31 Henensa

63

O6o6mmaromuii ypok. Posib u mecto
(GU3UKH U aCTPOHOMHUU B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa. Mexx1yHapoaHbIi JEHD
KOCMOcCa

32 "enensa

64

Ob6o6maromuit ypok. Posb
¢dusmueckoit Teopun B
(bopMHUPOBAHUH TTPEICTABICHUI O
(du3myecKoit KapTuHe MHUpa

32 "Henensa

65

O6o06matomuii ypok. Mecto
¢bu3nyecKoil KapTUHBI MUpPA B 00IIEM
PSY COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX NIPEACTABIEHUIN O IPUPOLE

33 "Henens

66

PesepBHbIil ypok. MarautHoe mouie.
DIIEeKTpOMarHuTHask UHAYKIHS

33 "Henens

67

Pe3zepBHblii ypok. OnTrka. OCHOBBI
CIIeIMaIbHON TEOPUH
OTHOCUTEIILHOCTH

34 nenens

68

Pesepusiit ypok. KBanToBas gpusuka.

34 "enens

bu6nunorexa [JOK




DJIeMEHTBI aCTPOHOMUU U
actpodusuku. JleHb poKIeHUS
[Teepa Kropu, dhpaniy3ckoro
YYEHOTO - (hu3uKa

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




YYEBHO-METOANMYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YHEHUKA

» ®uzuka, 10 kmace/ Msxkumies I'.51., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkiimonepHoe o61mecTBo «M3aaTenscTBo
«IIpocBenieHue»

» dumsuka, 11 kmace/ Maxumes I'.J1., byxosnes b.b., YUapyrua B.M. oz
penakiueit [lapdentreBoit H.A., AkiimonepHoe o61mectBo «M31aTenscTBo

«HpOCBGIHeHI/IC»

METOIUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

IMNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
http://class-fizik.ru/

https://m.edsoo.ru/


http://class-fizik.ru/

