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1. COAEP’ KAHUE OBYUYEHUA
10 KJIACC

Pa3nes 1. @u3uka 1 MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Posib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M mporieccoB. Haydnsie rumnote3sl. Ousnveckue
3aKOHBI ¥ TeopuH. | paHHIIBI TPUMEHUMOCTH (pU3HYECKUX 3aKOHOB. [I[pHHIIMIT COOTBETCTBHSL.

Ponp m mecto us3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

Amnanorosble 1 IH(PPOBBIE U3MEPHUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE AATUYMKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JABWKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHE
MaTepUaIbHON TOYKH, WX MPOEKIIMH Ha OCH CHCTeMbl KoopauHaT. Clo)KeHHe TepeMeIeHUu 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIWKEHHE. ['padmku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MEPEMEILIECHUS] MATEPUAIbHON TOUYKH OT BPEMEHHU.

CBoboaHoOe maieHre. Y CKOpeHUue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe nBwxeHue. [[BrkeHME MATEpUATIBHOM TOYKHM IO OKPYKHOCTH C
MOCTOSTHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JIMHEHAsA cKopocTh. [lepuo u yactora
oOpaienus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHuueckne ycTpoucTBa U IPAKTUYECKOE IPUMEHEHHE: CIIUJIOMETP, IBUKEHUE CHAPSIOB,
LIETIHbIE U PEMEHHBIE MTEpEAAUN.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILUTFOCTPALIMS KWUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpa3oBanue IBUKEHHI ¢ UCTIOJIB30BaHUEM IPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBrkeHUs Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEEICHHS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLICHUS] MEXKY MYTSIMU, IPOHACHHBIMH TEJIOM 3a IOCJIEI0BATENbHbBIE

paBHbIE IIPOMEKYTKM BPEMEHH IIPU PABHOYCKOPEHHOM JBWXKCHUU C HAYaJIbHOU CKOPOCTBIO,
PaBHOU HYIIIO.

N3ydeHne nBuKeHH MIapUKa B BI3KOU KUAKOCTH.
N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. Junamuxa

[Ipunnun otHocurensHOCTH ['anuies. [lepeoii 3akoH HproToHa. MHEpIIManbHbBIE CHCTEMBI
oTc4Yéra.



Macca Tema. Cwuna. [lpunnun cynepnosunuu cui. Bropoi 3akon HbroTtona st
MaTepuanibHOM TOUKHU. TpeTuid 3akoH HproTOHA [17151 MaTepUaIbHbIX TOYEK.

3akoH BceMHupHOro TaroreHus. Cuna tsxectd. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Buabl Tpenus (1mokosi, CKoJibkeHus, kauenusi). Cuia tpenus. Cyxoe tpenue. Cuna
TPEHHS CKOJIBXKEHUS U cuia TpeHus nokos. Koaddunuent tperus. Cuma cOnpoOTUBICHHS TPU
JBKEHUU TeJia B )KUIKOCTH WJIU Ta3e.

[TocTynarenpHoe U BpaliaTeabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeENa.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpateHus. [ineuo cuibl. Y cioBus paBHOBECHUS TBEPAOTO
Tena.

TexHuueckre yCTPOMCTBA W TPAKTUYECKOE NPUMEHEHUE: TOAIIUITHUKY, JIBI)KCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroTona.

N3mepenue cun.

CrnoxeHnue cuil.

3aBUCHUMOCTb CHJIbI YIIPYTOCTH OT AehOopMalHy.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHIT TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

YcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomuol

N3yuenune nemxeHus Opycka Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U PE3UHOBOM
oOpasrie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3axonvl cOXpaHeHus 6 MexaHuke

Nmmynsc MatepualibHOM TOUKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc cHilbl U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHHs UMITyJIbca. PeakTUBHOE ABMKEHUE.

Pabota cunpl. MOIIHOCTE CHJIBI.

Kunernueckass sHeprus maTepuaibHOW TOYkd. Teopema 00 M3MEHEHHHM KUHETHYECKOM
SHEPrUH.

[ToTenmmaneHas sueprus. [loTeHnuansHas 3Heprus ynpyro ae(GopMupoBaHHOM NPYKUHBIL.
[ToTennmanpHas 3HEprus Tejaa BOIM3U NOBEPXHOCTH 3EMIIH.

[ToTeHnManpHble W HEMOTEHIUANbHbIE CHIbl. CBsI3b PaOOTHl HEMOTEHIHMAIBHBIX CHUII C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXaHUYECKON SHEPrUu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckne yCcTpoONCTBA U INPAKTUUECKOE NPUMEHEHHE: BOJOMET, KOIEpP, NMPYKUHHBIN
MHUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUHU B KHHETHUECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul



N3yuenne aOCOMIOTHO HEYNPYroro yaapa C TOMOLIbIO ABYX OIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIIBI C M3MEHEHHEM MEXaHHYECKOH HHEpPruu Tena Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Pa3nen 3. MoaekysipHasi puznka u TepMoIHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE NIOJIO’KEHUS MOJIEKYJIIPHO-KUHETUUYECKON TEOPUU U X ONBITHOE 000CHOBAHHUE.
Bpoynosckoe nemxkenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHI] BEIIECTBA.
Monenu cTpoeHus ra3oB, )KUJIKOCTEH U TBEPABIX TNl U 00BCHEHUE CBOMCTB BEILIECTBA HA OCHOBE
3THX Mojeneil. Macca u pazmepsl MoJiekyi. Konnuectso BemtectBa. [loctosinnas ABorajpo.

TemmoBoe paBHoBecue. Temneparypa u e€ usmepenue. Lllkana remneparyp Lenscus.

Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KUHETHUYECKONH TEOPHH
uaeanpHoro rasza. AOCOJIIOTHas TeMmIeparypa Kak Mepa cCpelHeld KHHETHMYeCKOW >SHepruu
TEIUIOBOTO ABMKEHUS yacTull rasa. [llkama remneparyp KenbBuHna. ['a30Bbie 3aKOHBI. Y paBHEHUE
MenneneeBa—Kianeiipona. 3akon JlanbToHa. M3ompoiieccsl B HACAIBHOM Tra3e ¢ MOCTOSHHBIM
KOJIMYEeCTBOM BemiecTBa. ['paduyeckoe mnpeacTraBieHHE HM30MPOILIECCOB: H30TEpMa, H30X0pa,
nzo0bapa.

TexHudeckune ycTpoicTBa U MPaAKTUYECKOE TPUMEHEHNE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, ¢GoTorpaduu  MOJIEKYI
OPraHM4YeCKUX COCTMHECHUH.

OmnbiTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHNE MEKMOJIEKYJIIPHOTO B3aUMOEHCTBHSL.

Mogenb, HWUTFOCTPUPYIOLIAs IPUPOLY JABJICHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, WJUTFOCTPUPYIOIIUE YPABHEHHUE COCTOSHUS UJICATIBHOTO I'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Omnpenenenre Macchl BO3/AyXa B KIIACCHOM KOMHAaTe Ha OCHOBE HU3MeEpeHHil 00béMa
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y TApaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckass cucteMa. BHYTpeHHSAsI 3HEprusi TEPMOJMHAMUYECKOW CHUCTEMBI U
criocoObl e€ m3MeHeHus. KonndyecTBo TeroTsl U pabota. BHyTpeHHsIs SHEprUusi 0JHOATOMHOTO
UJeanbHOTO Ta3a. Buael Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIydEHUE. Y JelIbHAast
TEII0EMKOCTD BellecTBa. KonuecTBo TEmIOThI pH TeIUIonepeaaye.

[Tonsitue 006 ammabatHOoM mpornecce. IlepBblit 3akoH TepmoauHamuku. [IpumeHenue
NEPBOTo 3aKOHA TEPMOJIMHAMUKHU K H3ompoueccaM. I'paduueckas natepnperaliys paboThl rasa.

Bropoii 3akoH TepmoauHamMuku. HeoOpaTuMoCTh MpoLeccoB B IpUPOIE.

TennoBsie MamuHbl. [IpuHITUTIBL NeiicTBUS TemIoBbIX MauH. [IpeoOpa3oBanus sHEPrUM B
TeruIoBbIX MamnHax. Koagduunent nonezxHoro aeictus TemoBoit Mmamuusl. Hukia Kapao u ero
KO3 QUIHUEHT MOJIE3HOTO JeHCTBUS. DKOJOTHUECKUE MPOOIEMbl TEMIIOIHEPTETUKH.

Texnuyeckne ycTpocTBa W IPAKTHYECKOE IPUMEHEHME: JABUIaTelb BHYTPEHHETO
CropaHusi, OITOBOM XOJOJMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu



V3MeneHne BHYTpEHHEW HSHEPIMM Tela IMPH COBEPUICHWH pPaOOTHI: BBUIET MPOOKH W3
OYTBUIKM TIOJ] AEHCTBUEM C3KAaTOTO BO3/yXa, HarpeBaHue 3(upa B JJaTyHHOU TpyOKe MyTEM TpEeHUs
(BUICOAEMOHCTpALIHS).

W3meneHne BHyTpeHHEN aHepruu (TeMmepaTypsl) Tella Ipy TeIionepeaaye.

OmnbIT 10 aMabaTHOMY PACHIMPEHUIO BO3TyXa (OIBIT C BO3IYIIIHEIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPAHUsl, PEAKTUBHOT'O JABUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue ynenbHON TEIIOEMKOCTH.

Tema 3. Azpecammnsie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanue u koHAeHCanus. Mcnapenue u kunieHue. AOCOTIOTHAS M OTHOCUTEIIbHAS
BJIQXXHOCTh BO3ayxa. HacklmeHHbI map. YnenbHas TemioTa mapooOpa3oBaHus. 3aBUCHUMOCTh
TEeMIIEpaTypbl KUIIEHUS OT JABJICHHUSL.

Teépnoe Teno. Kpucraimuyeckue u amopdHbIie Tena. AHU30TPOTIUS CBOMCTB KPUCTAJIJIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaybl. I[lnaBnenue um Kpuctamnuzauus. Y aenpHas
TeruioTa miasneHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OayiaHca.

Texnuueckue ycTpoWcTBa W MPAKTHYECKOE MPUMEHEHHE: TUTPOMETP M IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUU TIOJYYEHHsI COBPEMEHHBIX MaTepHasoB, B TOM YHCIIE HAHOMATEpUAJIOB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX apOB.

Kunenue npu NOHWKEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Habnmonenue HarpeBanus 1 MJIaBieHHs KPUCTALTMYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepeHune OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

Pasznen 4. diiekTpoauHaAMHKA

Tema 1. Inekmpocmamuxa

DnekTpu3anusa Tell. OJEeKTpudyeckuil 3apsan. JlBa BuAa SIEKTPUYECKUX  3apsJIOB.
[IpoBOHUMKH, TUAIECKTPUKHU U MMOJTYIPOBOJIHUKH. 3aKOH COXpPAHEHHUS JIEKTPUUYECKOTO 3apsiaa.

B3aumopeiictBue  3apsinoB.  3akoH  Kymona. TodeuHbll  3JIeKTpUYECKH  3aps.
Onektpuyeckoe mnoje. HampsxéHHoCTh 3nekTpuueckoro mnois. [lpuHnun cynepno3unuu
3JEKTpUUECKUX Mojie. JIMHUK HanpsHKEHHOCTH 3JIEKTPUUYECKOTO TMOJIS.

PaboTa cun anekrpocrarnueckoro notis. [lorennuan. PasHocts norennuanos. [IpoBoaHUKH
U TUDJIEKTPUKHU B JIEKTPOCTATUUYECKOM T0Jie. J{UanekTpuueckas mpoOHUIIaeMOCTb.

OnexkTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIJIOCKOIO KOHJEHCATopa. DHEpPrus
3apsKEHHOT0 KOHJEHCaTopa.

TexHuyeckue yCcTpOWCTBA M IMPAKTHYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE SJEKTPONpPHOOPOB, KOHAECHCATOP, KOMHUPOBATIbHBIM
anmnapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpOUCTBO U IPUHLUII JEHCTBUSA DJIEKTPOMETPA.

B3anmoneicTBue HadEKTPU30BAHHBIX TEI.

DIEKTPUUYECKOE T0JI€ 3aPSHKEHHBIX TEll.



[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM MOJIE.

DnexTpocTaTH4ecKas 3allluTa.

JIMBIEKTPUKH B AJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOIIAIH [IJIACTUH, PACCTOSHUS
MEXIy HUMH U TAAJICKTPUIECKON MPOHUIIAEMOCTH.

DOHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannsiit 3nekmpuyeckuit mox. Toku é pa3iuyHvix cpeoax

DneKTpUYecKuil TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOTro ToKa. McTOUHMKM TOKa.
Cuna Toxka. [TocTOSIHHBIN TOK.

Hanpsokenne. 3akon OMma as1s ygacTka LETH.

DnexTpuyeckoe COINPOTHBIICHUE. VYaensHoe COTIPOTUBIIEHUE BEIIECTBA.
[TocnenoBarensHOE, NapauIEIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa snexrpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTh JEKTPHUUECKOTO TOKA.

DNeKTpOABMKYIIasi CHUJIa U BHYTPEHHEE CONPOTUBIICHHE UCTOYHHMKA ToKa. 3akoH Oma ams
MOJTHOM (3aMKHYTOM) dIeKTpruieckoi renu. KopoTkoe 3amMpIkaHUeE.

DneKTpOHHas TPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBUCHMOCTh COITPOTUBIICHUS] METAJIIOB
oT Temrneparypbl. CBepXIpOBOIUMOCTb.

DNeKTpUYEeCKUi TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[MonympoBoaauku. CoOCTBEeHHass W TpPHUMECHAs MPOBOAUMOCTD TOJYIPOBOTHUKOB.
CaoiictBa p—n-niepexoa. [TomynpoBoHUKOBBIE PHOOPHI.

DJIEKTPUYECKHII TOK B pAacTBOpAaX MW pacIjiaBax 3JICKTPOJIUTOB. ODJIEKTPOJIUTHUECKAS
JUccolManus. JIEKTPOIU3.

DIIEKTpUYECKHI TOK B razax. CaMOCTOSTENbHBIN U HECAMOCTOATENIbHBIN pa3psaa. MoaHus.
[Ina3zma.

TexHnueckre ycTpoucTBa U MPAKTUYECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKHA TOKA, DJEKTPOHArpeBareibHble NPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BAKyyMHBIA  JMOJ, TEPMUCTOPI U  (POTOPE3UCTOPHI,
MTOJIYITPOBOIHUKOBBIN THOJ, FajbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAaIPSHKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JUJIMHBI, IUIOLIAAH
MOINEPEYHOI0 CEYEHUsl U MaTepHuaa.

CMelnaHHoe coeIMHEHUE POBOJHUKOB.

[Ipsimoe u3MepeHue 3aeKTpoABMKYIIEH cuiibl. KOpoTkoe 3aMblkaHHE TalbBaHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psia 1 NpOBOAMMOCTb BO3AyXa.

OHOCTOPOHHSSI TPOBOJIUMOCTh AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamophvle pabomuol

N3ydeHne cMEaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue >neKTpoABMKYIIEH CHIIBI HCTOYHUKA TOKA U €M0 BHYTPEHHETO CONPOTUBIICHUSI.

Habmonenue snexrponusa.

MexnpeaMmerHblie CBA3U



Nzydenne xypca ¢usuku 6azoBoro ypoBHss B 10 Kjacce OCYIIECTBISIETCS € Y4ETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHUH.

Mesicnpeomemnuvie nowamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO ITO3HAHMSA:
SBJICHUE, HAYYHBIH (akT, TUmoTe3a, (u3nyeckas BETUYMHA, 3aKOH, Teopus, HaOIroneHHe,
AKCIEPUMEHT, MOJIEJIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemieHre CUCTEMbl ypaBHEHUH, TuHEHas GyHKIus, mapadoia, rurnepbora,
ux rpaduku u CBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIUH: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC,
OCHOBHOE TPUTOHOMETPUUYECKOE TOKJECTBO, BEKTOPbl M HX MPOEKIHMH HAa OCH KOOpJHUHAT,
CJI0KEHHE BEKTOPOB.

buonocusn: mexanudeckoe BIWKEHUE B KUBOU npupoze, nuddysus, ocMoc, TerooOMeH
YKUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEadyH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKUE SBJICHUS B
YKUBOM IPUPOJIE.

Xumusa: NUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBAa TBEPABIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKHE
CBOMCTBa METAJUIOB, SJIEKTPOJIUTHYECKAS JUCCOLUAIINS, TralbBaHHUKA.

T'eoepagus: BIaxXxHOCTH BO3IyXa, BETPHI, 0APOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHNEe IBUKEHUH C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TE€XHMKE, TOJIIMITHUKK, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHUKE (pakera,
BOJOMET U Jpyrue), JBUraTellb BHYTPEHHEro CropaHusi, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIyYE€HUSI COBPEMEHHBIX MAaTepHaJIOB, B TOM YHCIIE
HaHOMAaTEepUAJIOB, W  HAHOTEXHOJOTMH,  D3JEKTPOCTATHYECKas  3alluTa,  3a3eMJICHHE
NIEKTPONIPUOOPOB, KCEPOKC, CTPYMHBIM NpUHTEp, 3NIEKTpOHArpeBareibHble  MPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE IIPUOOPBI, T'aJIbBAaHUKA.

11 KJIACC

Pasznen 4. diiekTpoauHaAMHKA

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

[locrosiHHple MarHWThl. B3anMoneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJe.
Bekrop marautHoi unaykiuu. [I[puHIUI Cyneprno3uiui MarHuTHBIX ojied. JIMHUKM MarHUTHOM
nHAyKuuu. KapTrHa nuHuNA MarHuTHOM MHAYKIWHU MOJIS HOCTOSHHBIX MAarHUTOB.

MarnuTtHO€E 1oJie IPOBOJHUKA C TOKOM. KapTuHa JWHMNA MHAYKUIMM MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IMPOBOJHUKA, KATYILIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NPOBOIHUKOB C TOKOM.

Cuna Amrnepa, €€ MOyJIb U HalpaBJICHUE.

Cuna JlopeHua, e€ Moayidb M HampaBieHHe. JIBWKeHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenia.

SIBneHue HIEKTpOMAarHUTHOM WHAYKUMHU. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEKTPOABMKYILAS CUJIa UHIAYKIIMU. 3aKOH 3JIEKTpOMarHuTHOW uHaykuuu dapazes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAs CUJAa WHAYKIUU B IMPOBOJAHHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTuBHOCTD. SIBJIEHUE CAMOMHAYKIIMH. DIEKTPOIBUKYILAsA CUJIa CAMOUHTYKITUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.



Texnuueckue ycTpoiicTBa M IPaKTUUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE MAarHuThl,
JJIEKTPOMArHMTBHI, 3JIEKTPOJBUrATEINb, YCKOPUTEIIN IEMEHTAPHBIX YaCTHULL, UHIYKIMOHHAs I1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOTO y4Ka MAarHUTHBIM I0JIEM.

JIMHUM MHIYKIMU MarHUTHOTO TOJIS.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrmepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBieHMe NEKTPOMArHUTHOM MHIYKIINH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHIIBI MHIYKIIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
ITOTOKA.

SIBrieHNE CAMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3yuenne MarHuTHOTO MOJI KaTyIIKHA C TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOTO MAarHATa HAa PaMKY C TOKOM.

HccnenoBanue sBIICHU 2J€KTPOMarHUTHON WHTyKIUU.

Paznen 5. Kosiebanusi 1 BOJIHbI

Tema 1. Mexanuueckue u I1eKmpomMazHumHvle Koae0anus

KonebarenpHas cucrema. CBOOOIHBIE MeEXaHWYECKHE KoJyieOaHUsA. [ apMOHHMUYECKHe
konebanus. Ilepwon, dwacrora, amrumtyna W ¢asza kojeObanwit. [IpyXKUHHBI MasSTHUK.
MareMaTuueckuii MasTHUK. Y paBHEHHUE TapMOHUYECKHX Kosebanuii. [IpeBpaiienne sHepruu npu
rapMOHUYECKHUX KOJIEOaHUSIX.

Konebatenpubiii kOHTYp. CBOOOIHBIE SJICKTPOMArHUTHBIE KOJICOAHUS B HJICATHHOM
KoJjeOaTebHOM KOHType. AHAJOTUsS MEXIy MEXaHWYeCKUMU M DIIEKTPOMArHUTHBIMU
konebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPTrUU B UACATHLHOM KOJeOaTelbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromuX KojieOaHUSX. BbIHYKIEHHbIE MEXaHUUECKUE KOJIeOaHHUs.
Pe3onanc. BeiHykIeHHBIE JIEKTPOMArHUTHBIE KOJIeOaHUsI.

[Tepemennbiii Tok. CUHYCOMAQIBHBIN NEPEMEHHBIM TOK. MOIIIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYIHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA U HAIPSHKCHUS.

Tpanchopmarop. IlpousBonacTBo, mepenaya U MOTpeONieHHME DIEKTPUUECKONH SHEPIHH.
DKOJIOTUYECKHE PUCKU TPU MPOU3BOJACTBE dJeKTpodHepruu. KynbTypa HCHoOIb30BaHUS
AIIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU.

Texuuueckne ycTpoilcTBa U MPAKTUYECKOE MPUMEHEHHE: OHIIEKTPUYECKHI 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JIMHUU 3JIEKTPOIepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoseOaTeNbHON CUCTEMBI (MIPYKHUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

HaGnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue CBOMCTB BEIHYKICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOTHBIE PIEKTPOMArHUTHBIE KOJIEOAHMUS.



OcuumiorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKA M HANPSDKEHHST OT BPEMEHH)  JUIS
AJIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc npu mnocnegoBaTeIbHOM COEIUHEHUU PE3UCTOpPa, KATYIIKH WHIAYKTUBHOCTH
KOHJIEHCATOpa.

Mogenb TUHUM 3IEKTPOIIepeIaun.

Yuenuueckuii sxcnepumenm, n1abopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJ€OaHU Tpy3a HA HUTU OT JUTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmnepeMEHHOTO TOKAa B 1M M3 IOCIEAOBATEIbHO COCAMHEHHBIX
KOHJIGHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHUmMHbsle 60JIHbL

Mexanuveckue BOJIHBI, ycioBus pactpoctpaneHus. [lepuoa. CkopocTh pacnpocTpaHeHUs
U JuHa BOJHBL [lomepeuHble W TpOJOJbHBIE BOJHBL. MHTepdepenius u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. Beicota ToHa. TeMOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHUS M3IYyYCHHS DJIEKTPOMArHUTHBIX BOJH. B3anMuas
opueHTtanus BekTopoB E, B, V B anexkrpomarauTHoii BoaHe. CBONWCTBA AIEKTPOMArHUTHBIX BOJIH:
OTpa)XEHHE, TIpeNioMJieHue, Tnojsapusanus, audpakmus, wuHTepdhepeHus. CKopocTh
ANIEKTPOMATrHUTHBIX BOJIH.

[lIxana >meKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe SJIEeKTPOMArHUTHBIX BOJH B TEXHUKE M
OBITY.

[IpuHUHKIBI pairOCBS3U U TeNEBUACHUS. Pagronokanusi.

DJIEKTPOMArHuTHOE 3arpsi3HEHUE OKPYKAOUIEH CPEIbI.

TexHuueckne yCTpOWCTBa M IPAKTUYECKOE NMPHUMEHEHME: MY3bIKaJbHbIE WHCTPYMEHTHI,
YIbTPa3BYKOBAsl JMATHOCTUKA B TEXHHKE W MEIULHHE, pajap, PaguONpUEMHHK, TEJIEBU30D,
anTeHHa, tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTPAHEHUE TOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomieecs Teno kak HICTOYHHK 3BYKa.

Habmonenue oTpakeHus U IpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHunu u Judpakiiii MEXaHHUECKHUX BOJIH.

3BYKOBOM pe30HAHC.

Habmrionenue cBSI3M T'POMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYIOW M YacTOTOU
KoJieOaHUH.

UccnegoBanue  CBOWMCTB — 3JIEKTPOMATHUTHBIX — BOJH:  OTPaK€HUE, IPEIOMIICHHUE,
noJsisipu3anus, Audpakuus, tHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonrHeiiHOE paclipoCTpaHEHHUE CBETa B OJJHOPOJAHOU Cpele.
JIyua cBera. ToUeYHBIN UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHe HM300paKeHU B IUIOCKOM
3epKae.

[Ipenomnenne cBeTa. 3aKOHBI TMPENOMJCHHMS CBeTa. AOCONIOTHBIM MOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. I[IpenenbHbIi Yroj MOJHOTO BHYTPEHHETO
OTPAKEHUS.

Hucnepcus ceeta. CrnoxxHbIi cocTaB 6enoro cBera. LBer.



CoOuparomue W paccewBaromue JUH3bL. ToHKass nuH3a. DOKYCHOE pPACCTOSHUE U
OTITUYECKAsi CHJIa TOHKOU JINH3BL. [locTpoeHre n300pakeHHI B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. PopMysia TOHKOU JIMH3BIL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Wutepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJIO/ICHUST MAKCUMYMOB ¥ MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX CHH(A3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmuss  cBeta. Judpakunonnas pemérka. YcIoBHE HaOMIOJACHUS TIJIaBHBIX
MaKCHMYMOB TIpHY TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBA M NPAKTHYECKOE MPUMEHEHWEe: OYKM, Jyna, QoToarrmapar,
MPOEKIIMOHHBIH arnmapart, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAs OTITHKA, TU(PpaKITHOHHAS peIIETKa,
MOJISIPOU .

Jlemoncmpayuu

[IpsiMonHeiHOE pacmpocTpaHeHUe, OTPAKEHHE U MpelomyieHHe cBera. OnTudecKue
puOOPHI.

[TonHoe BHYTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONMCTB M300paykKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGmronenue nnrepdepeHium crera.

Ha6nronenue qudpaknuu certa.

HaGnronenue aucnepcun cBeTa.

[Tony4yenue cnekTpa ¢ HOMOILIBIO IPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokasaresns npesoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Habmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cienAJIbLHOM TEOPHUH OTHOCHTEILHOCTH
['panuubl MPUMEHUMOCTH KJIACCHMYECKOM MeXaHWKH. [locTynarel crnenuanbHOM TEOopUH
OTHOCHUTEJIbHOCTH: WHBApHAHTHOCTh MOJYJs CKOPOCTH CB€Ta B BaKyyme, IPUHLUI
OTHOCHTEIBHOCTH DWHIIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKPAILICHUE JJTUHBI.
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM YAaCTHUIIBI.
CBs13b MaccChl € SHEPTUEHN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsl TOKOSL.

Pa3nen 7. KBanroBasi pusznka
Tema 1. Inemenmol K6AHMOGOU ONMUKU
®otonbl. ®opmyna Ilnanka cBsi3u sHEpruM (HOTOHA C €ro YaCTOTOW. DHEPrus U UMITYJIbC
¢doToHa.
OtkpeiTue u uccienoBanue Qorodpgekra. Ombitel A. I. CroneroBa. 3akoHBI
dororpdexra. YpasHenue DitHmTeiHa 1 potosddexra. «KpacHas rpanuna» Gotosdpdexra.
JNaBnenue ceera. OnbiTel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.



TexHuueckre yCTPOWCTBA M IMPAKTHUYECKOE MpPUMEHEHHe: (OTOdIEeMEeHT, (OTOIATUHK,
CoJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IMHKOBOH IIIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTodhdeKTa.
Ceeroauo.
Counneunas Gartapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
mozenb aroma. Ilocrynarer bopa. M3nyyenne n mornomenne GOTOHOB MpPH IEepexojie aToMa ¢
OJIHOTO YPOBHS HEPIruM Ha apyroil. Bunel cnektpo. CrieKTp ypoBHEN 3HEPTUH aTOMa BOJOPO/Ia.
BounHoBBIE cBOMcTBa yacTull. BosHel ne bpoiinsa. KoprnyckynsipHO-BOJIHOBOM Tyaanu3M.
CrioHTaHHOE U BBIHYXJCHHOE U3TyYCHHUE.
TexHuueckre yCTpOMCTBA W NPAKTUYECKOE TNPHUMEHEHHWE: CHEKTPaJIbHBIM aHAIN3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens ombita Pezepdopaa.
Onpenenenre JJIMHBI BOJHBI J1a3epa.
Habntoienne nuHeHyaThIX CIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Ha6nronenue nuHeHvyaToro CrexkTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTHI, TOKA3bIBAOIINE CIIOKHOCTh CTPOEHUS s1ipa. OTKPBITUE PAAMOAKTUBHOCTH.
OmneiTer Pe3epdopaa mo onpenenaeHuo cocTaBa paauoakTUBHOro n3nydeHus. ColicTa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue painoakTUBHOCTH Ha >KUBbIE OPraHU3MBI.
OTtkpeITHE TIPOTOHA M HeHWTpoHa. HykionHas monens siapa ['eizendepra—lBanenko. 3apsi
snapa. MaccoBoe uuncio sapa. M3ortomnsr.
Anbba-pacniag. DJIEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaoOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
Anepuble peakuuu. Jlenenvie u cUHTE3 SA€EP.
SAnepubiii  peakrop. TepmosmepHbii cuHTe3. I[IpoOieMbl M TEPCIEKTUBBI  SICPHOU
SHEPreTUKU. DKOJIOTUYECKHUE ACTIEKTHI SIAEPHON IHEPreTUKH.
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAOMIOACHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
OdyHaamMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO pusnueckoi KapTUHBI MHpa.
TexHuueckre ycTpoNCTBa M NMPAKTHUECKOE NMPUMEHEHHE: JO3UMETp, kamepa Buibcona,
SJIEpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TYnK MOHM3UPYIOUIUX YaCTHII.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
HccnenoBanue TpekoB 4acTull (o TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU
Oranel pa3BuTUs actpoHomMu. [IpukiiagHoe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUMU.



Bun 3Bé3aH0r0 Heba. Co3Be3ausl, spKue 3BE3/bI, IIAHETHI, KX BUANMOE JIBIKCHUE.

ConneuHas cucrema.

Connue. ConneuHast akTMBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTePUCTUKH. JlnarpamMmmMa «CIeKTPpaIbHBIM KJIaCC — CBETUMOCTBY. 3BE3/bI TJIABHOU
MIOCJIEIOBATEIbHOCTA.  3aBUCHUMOCTh ~ «Macca — CBETHMMOCTbY» JUIsl  3BE34  TIJIaBHOM
nocyenoBareapHoCTU.  BHyTpeHHee crpoeHue 3BE34. CoBpeMEHHBbIE MPEACTABIECHUS O
MIPOUCXOXKACHUU U 3BoJroLnK CoJlHLIA U 3BE3/1. DTarnbl KU3HU 3BE3L.

Mnineunsiii [TyTs — Hamra I'anaktuka. [lonoxxenne u neuxenne Cosnnna B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapsl. UEpHBIE IBIPHI B sIpax rajJakTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paszberanue ranaxtuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykrypa Beenennoit. Meraranaktuka.

Hepewénnpie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmtonenust HeBOOPYKEHHBIM I1a30M C UCHOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIS OTIpeJieNIeHUs TIOJIOKEHUsI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3US
CeBepHOro noagymapus u sipKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, maner, Mneunoro Ilyru.

Oo6o01maruiee NoBTOPEHKE

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIIBHOW U
ATHYECKOH cepax AesaTeIbHOCTH YeI0BeKa, poJib U MECTO (PU3UKU U aCTPOHOMUU B COBPEMEHHOM
HaydHOW KapTHHE MHpa, poJib (u3nyeckoil Teopun B (HOPMHPOBAHWU TPEACTABICHHUH O
(bM3UYEeCKON KapTHHE MHpPA, MECTO (DU3MYECKON KapTHHBI MHUpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEJCTABICHUMN O MPUPOJIE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kxypca ¢uzumku 06a3oBoro ypoBHS B 11 Kimacce ocCymecTBIsSeTcs ¢ y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJOTUH.

Meoicnpedomemnuvle nouwsamusi, CBS3aHHbIE C HM3yYEHHEM METOJIOB HAyYHOTO MO3HAHUS:
SBJICHUE, Hay4yHbId (akT, rumores3a, (Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIO/IEHUE,
9KCIIEPUMEHT, MOJCIUPOBAHNE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHrue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUUECKHE (YHKIIUU: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO, BEKTOPHI M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU TI0JI00UST TPEYTOJILHUKOB, OMIPEIeICHHE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Ted.

buonocus: anekrpudeckue IBJICHU B )KUBOM MPUPO/IE, KoeOaTebHbIE IBMKCHUS B )KUBOI
MPUPOJIE, ONTUYECKUE SIBJICHUS B AKUBOU NMPUPOJE, NEHCTBUE paarallii Ha )KUBbIE OPraHU3MBI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPIBIX Ted,
MEXaHHU3MBbI 00pa30BaHUs KPUCTAJUIMUECKOHN PEIETKH, CIIEKTPaAIbHBIN aHaAu3.

l'eoepaghus: MarHUTHBIE TIOJIFOCa 3€MITH, 3aJIeKU MAarHUTHBIX Py, (GOTOChEMKA 3eMHOM
IIOBEPXHOCTH, IIPEJICKA3aHNE 3EMIIETPACEHUH.

Texnonozus: TUHUW 3JEKTPOIEpeay, TEHEPATOP NEPEMEHHOTO TOKA, 3JIEKTPOIBUTATENb,
WHIYKIIMOHHAS Te4yb, pajap, PaJAuoONpuEéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBU-meus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONITHKA, COJIHEYHAsI OaTapes.



2. IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenune yueOHOro mpeamera «Du3uka» Ha ypoOBHE CPETHETr0 OOIIero oOpa3oBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIMIMX  JIMYHOCTHBIX,
MCTAIIPCAMCETHBIX U IPCAMETHBIX O6pa30BaTCJIBHBIX PE3YyIbTATOB.

JJUYHOCTHBIE PE3YJBbTATBI

JIM9HOCTHBIE Pe3ybTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMIHOCTH, CHUCTEMOW IICHHOCTHBIX OPHEHTAIMi, TO3WUTHUBHBIX BHYTPCHHHX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciIupeHne >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IMPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaxIaHCKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOYYaMOIIErocs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATCIILHOCTh B HHTEpecax TIpakIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHOW OpraHU3aIliH;

YMEHUE B3aMMOJICHCTBOBATh C COLMAIBLHBIMH HWHCTUTYTAMH B COOTBETCTBHHU C HUX
(GYHKIUSIMHU ¥ HAa3HAUYCHHUEM,

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKON JIEATETHLHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOpMUPOBAaHHOCTh POCCUICKOM TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

IICHHOCTHOE OTHOIICHHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTIDKCHHSAM POCCHHCKUX
y4€HBIX B 0071aCTH (PU3UKH U TEXHHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEIACHUS;

CIOCOOHOCTH OLICHUBATh CUTYAITUIO U IPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSICh Ha
MOpPaJTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B ICATEIILHOCTH YUEHOTO;

OCO3HaHHKE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUMBOTO OyAyIIero;

4) 3cTeTHYeCKOro BOCIIMTAHUA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOUasi 3CTETUKY HAYYHOT'O TBOPYECTBA, MIPUCYILETO
¢buznueckoit HayKe;

S) TpyAOBOr0 BOCIIMTAHMSA:

MHTEPEC K Pa3IMYHBIM cepam MpoPeccCHOHANBHOM AeITeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (Qu3MKONH M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP Oyaymied mpodeccuu u
pealn30BbIBATH COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO MU CaMO0Opa30BaHUIO B 00nacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) PK0JIOrNYE€CKOr0 BOCIIUTAHHUS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPHI, OCO3HAHHE TJIO0ATBLHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIEM;



IJIAHUPOBAHUE U OCYIIECTBIICHUE IEUCTBUH B OKpY:KalolIel cpejie Ha OCHOBE 3HAHUS LeJIei
YCTOWYHBOTO Pa3BUTHS YESIIOBEUCCTBA;

pacuIupeHre OmbITa JCSTEIIbHOCTH JKOJIOTMYECKOM HAMpaBJICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUI TI0 (PH3UKE;

7) UEHHOCTH HAYYHOI'O TO3HAHUSA:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHS (PU3HMUECKON HAYKH;

OCO3HAHME IICHHOCTH HAYYHOU JIEATEIHPHOCTH, TOTOBHOCTh B TPOIECCEe M3YUCHUsT (DU3HKHU
OCYILECTBIISTH IPOSKTHYIO H UCCIIEIOBATEIBCKYIO IS TSIIBHOCTh HHANBHIyaTbHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTebHBIE YHHBEPCATbHbBIE YUeOHbIE el CTBUS
Ba3oBble joruyeckue neicTBus:

CaMOCTOSITENIBHO (DOPMYJIMPOBATh M aKTyaIM3UPOBATh MPOOJIEMy, paccMaTpuBaTh o€
BCECTOPOHHE;

OTIPEJICIIATH IEJIH JICATSIILHOCTH, 33]IaBaTh TapaMeTPhl M KPUTEPUH UX JTOCTIDKCHUS,

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBACMBIX (PM3NICCKUX SBICHUSX;

pa3pabaTeIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepHUATbHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHBHI B JICATEIHHOCTh, OIICHWBATH COOTBETCTBHE PE3YJIbTATOB IIENISIM,
OIICHUBATh PUCKH MOCIIEICTBUH ESTEIHLHOCTH,

KOODAMHUPOBATh W BBINOJIHATH PAadOTy B YCJIOBUSAX pPEaIbHOTO, BHPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TPU PEIICHUH KHU3HEHHBIX TIPOOIEeM.

Ba3oBrble nucciiegoBare/ibCKue AeiCTBUA:

BJIQJICTh HAyYHOW TEPMHHOJIOTHCH, KIFOUEBHIMH TIOHATHSAMH W METOJIaMH (DU3NYECKOUH
HAYKH;

BJIQJICTh HAaBBIKAMH y4eOHO-HMCCIIEOBATEIbCKON M MPOEKTHON JEATEIILHOCTH B 00JIACTH
(GU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOUCKY METOOB pPEIIeHUS 3a1a4
(U3NIECKOTO COACPIKaHMs, TPUMEHEHHIO PA3IMYHbIX METOI0B TIO3HAHMS,

BIIQJICTh BUJAMHU JCATEIBHOCTH IO TOJYYCHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAIUH,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3JIMYHBIX YUCOHBIX CUTYAIUSX, B TOM YHCIIC TIPU CO3JJaHUN
y4eOHBIX POEKTOB B 001acTU (DU3HKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATh
THIIOTE3Y €€ PEIICHUs, HAXOUTh apTYMEHTHI JUIs JIOKA3aTelIbCTBA CBOMX YTBEP)KIICHHIA, 33/1aBaTh
napaMeTpbl U KPUTEPHH PEIICHHUS;

aHAJIM3UPOBATH MOTYUYECHHBIE B X0O/I€ PEIICHHs 3a/1a4M Pe3yAbTaThl, KDUTHUECKU OLIEHUBAThH
WX TIOCTOBEPHOCTH, MPOTHO3WPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTH U (HOPMYIHUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOMN AESITETFHOCTH, B TOM
qHclie TP U3YUYEeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CHTYAIIUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

yYMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KUIHEACITETbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHATBHBIE TIOIXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 324U, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



Pabora ¢ undopmanueii:

BJIAJIETh HaBBIKAMHU MOJIydeHUs HMH(POpPMALUN (HU3NUIECKOTO COJEPKAHUSA M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYLIECTBJISATh IOMCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPHpETanio HHPOPMALIUN PAa3THYHBIX BUJOB U (OPM MPE/ICTABICHHS;

OILIEHUBATh JJOCTOBEPHOCTHh UH(OpPMALIHH;

UCII0JIb30BAaTh CpeAcTBa HUH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTHH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHM3aLMOHHBIX 3a7ad ¢ CcOONI0EHUEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKH 0€301TaCHOCTH, THTHEHBI, PECypcoOCOepeKeHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHON OE€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DM3MYECKOTO COACPKaHHS B pPA3NUYHBIX (opmarax ¢ y4érom
Ha3HaYeHUs MH(OPMALIMU U LIEJIEBON ayAUTOPHH, BBIOHPAsi ONTUMANIbHYIO (POPMY ITPEICTaBICHUS
U BU3yaJIU3alliH.

KoMmyHHKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISITH O0IIEHNE HA ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATETLHOCTH;

paCHO3HaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i).HI/IKTHI)IX CI/ITyaI_II/If/Il U CMATYaATh KOH(l)J'II/IKTBI;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIH30BAHUEM SI3BIKOBBIX
CPEJNCTB;

MMOHUMATh U UCHOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUAYAILHON pabOThI;

BBIOMpPATh TEMATHUKy M METOJIbI COBMECTHBIX NEHCTBHI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0TO WiIeHa KOJIJICKTHBA;

NMPUHUMATh II€JIM COBMECTHON JESTEIHHOCTH, OPraHW30BBIBATH M KOOPJIWHHUPOBATH
JEUCTBUA IO €€ TOCTHUXKEHHIO: COCTABIISTH IUIaH IEUCTBUM, pACHIPEACIIATh POJIU C YYETOM MHEHHUIA
YYaCTHUKOB, 00CY)X/IaTh pe3yJabTaThl COBMECTHOU PabOTHI;,

OIIEHUBATh KaueCTBO CBOETO BKJAJa M KaKJIOTO YYaCTHHKA KOMAHJbI B OOIIHMI pe3yabTat
0 pa3paboTaHHBIM KPUTEPHIM;

npeJiaraTh HOBBIE IMPOEKTHI, OICHUBATh HJACH C TO3WIMHW HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH,

OCYIIIECTBJISATh TO3UTUBHOE CTPATETMUECKOE IIOBEJICHUE B PA3JIMYHBIX CHUTYAIUX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPCcaJbHbIE YUeOHbIE 1elCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIBHO OCYILECTBJIATh MO3HABATENIbHYIO JESITENbHOCTh B 00OJacTu (PU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (GOPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIaH pEHICHHs Pacu€THBIX W KAYeCTBEHHBIX 3ajady, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTECHU;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JTUYHBIX MPEATIOYTCHUH;
JieNaTh OCO3HAHHBIM BBHIOOP, apryMEHTHUPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;
CrocoOCTBOBATH (POPMUPOBAHUIO U MPOSIBICHUIO SPYIUIIUU B 00JIACTH (PU3UKHU, IOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CUTYyallusIM, BHOCUTb KOPPEKTHBBI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIAJICTh HABBIKAMM TIO3HABATENILHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUN
1 MBICIUTENIbHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMUIA;

MCTIOJIb30BaTh MPUEMBI pe()IeKCHH ISl OLICHKH CUTYAIHH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTBI JPYTUX IPU aHAIMU3€E PE3yJIbTaTOB ACSITEIbHOCTH;

MIPUHUMATD ce0sl, IOHMMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B npouecce noctuxkeHust IMYHOCTHBIX PE3YIbTATOB OCBOCHUSI MPOTpaMMBbl IO (PU3HMKE 115
YPOBHS CpeliHero oomiero oopa3oBaHusl y 0OydarOIIMXCsS COBEPIICHCTBYETCS dMOIIMOHATBHBIN
MHTEJJIEKT, IPeanoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh OHMMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHs COOCTBEHHOM SMOIIMOHAIBHOU c(pephl, OBITH YBEPEHHBIM B ce0e;

CaMOperyJlIupoBaHus, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBe/IeHUE, CIOCOOHOCTh AN TUPOBATHCS K SMOIMOHATIBHBIM U3MEHEHUSAM U TPOSIBISATH
rMOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIlMM, BKJIOYAIOIIEH CTpEeMJIEHHE K JOCTH)KEHMIO IEU MU YyCHexy,
ONTUMMU3M, HHUIIUATUBHOCTh, YMEHHUE JIEHCTBOBATh UCXO/IS U3 CBOMX BO3MOXKHOCTEM;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBLHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYLIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHMUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3periath KOH(IUKTHL

NPEIMETHBIE PE3YJIBTATbBI

K xonuy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAayYHOM KapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOI
NeSITeNIbHOCTH JIIOJICIH;

YUUTBHIBATh TPAHUIBl TPUMEHEHHsS] H3YUYEHHBIX (PU3UYECKHX MOJeNel: MarepHhalbHas
TOYKa, MHEepUUalIbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TENO, MACANbHBIA Tra3, MOIENU
CTPOEHUS Ta30B, )KUJAKOCTEH M TBEPABIX TEJ, TOUCUHBIH DIIEKTPUYECKUN 3aps] MpU pelIeHUU
buznueckux 3auay;

pacrno3HaBaTh (HU3WYECKHE SBJICHUS (MPOIecCh) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKOM TEOPUHM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE MpPsIMOJMHEWHOE MIBHKEHHE, CBOOOJHOE TaJeHHE Tell,
JBUKEHHE 10 OKPYKHOCTHU, HHEPITUS, B3auMoIeiicTBUE Teld, Tuddy3usi, OpOyHOBCKOE ABHKEHUE,
CTpOEHUE KUIKOCTEH U TBEPIBIX Tell, U3MEHEHUE 00bEMa TeN MPH HAarpeBaHUU (OXJIAXIACHUN),
TEIJIOBOE pPAaBHOBECHE, HCIAPEHUE, KOHJIEHCAllWs, IUIABJICHHE, KPHUCTAJIM3ALMS, KHUIIEHHE,
BJI&YKHOCTh BO3/lyXa, MTOBBIIICHUE JABJICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBA3b
MEX]y IMapaMeTpaMu COCTOSIHMS ra3a B H3OIpolleccax, AJEKTpHU3alus TeJl, B3auMOJCHCTBUE
3apsJioB;



OIMCBHIBATh MEXAaHMUYECKOE JBM)KEHHUE, MCIOJB3Ys (PU3MUECKHE BEITUYMHBI: KOOPHHATA,
IIyTh, NEPEMEILEHNE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHa, UMIYJIbC Tejla, KMHETUYecKas
SHEprus, MOTEHIMAJbHAs JHEPrus, MeXaHudeckas paboTa, MeXaHHYeCKass MOIIHOCTh; NpHU
ONMCAaHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUI CMBICI UCIIOIb3YEMBIX BETHUUH, X 0003HAYCHUS
U €AMHUILIbI, HAXOIUTh (OPMYJIbl, CBS3bIBAIOIINE AAHHYI0 (U3UYECKYIO BEIMYUHY C APYTUMU
BEJIMYMHAMU;

ONMCHIBaTh H3YyYEHHBIE TEIUIOBbIE CBOICTBA T€l U TEIUIOBBIE SIBJICHUS, HCHOJb3Ys
¢u3nveckue BENWYHMHBL: JaBICHHE Ta3a, TEMIeparypa, CpenHsisi KHHETHYEeCKash DSHEprus
Xa0TUYECKOTO JIBUKEHHUS MOJIEKYJ, CpPEJHEKBaJpaTU4YHasi CKOPOCTb MOJIEKYJ, KOJIHMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KOI(GQGHUIHMEHT IMOJIE3HOTO JEHCTBHSA TEIIOBOTO
JIBUTATENsS; IPU ONTUCAHUU MPABUIIBLHO TPAKTOBATH (PU3NUECKUI CMBICI UCIOJIb3YEMbBIX BEIMYUH,
uxX 0003HAYeHUS M EIUHMIIBI, HAXOJUTh (OPMYJbI, CBS3BIBAIONINE JAHHYIO (U3UUYECKYIO
BEJIMYMHY C JPYTUMHU BEJTMUMHAM;

OTHCHIBATh M3YYECHHBIE SJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpo1iecchl), UCIOJIB3YST (PU3NYECKUE BEIMYUHBI: AJIEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJISA, TOTEHIMAN, pa3HOCTh MOTEHIMAJIOB, MNpPH OMNHCAHUU MPABUIBHO
TpakToBaTh (U3NYECKUI CMBICT HCHOJIb3YEMbIX BEIUYMH, UX OOO3HAUEHHUS U EIUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PM3MUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3NYECKUE TMPOILECCHl U SIBICHUS, UCHOJb3ys (U3NYECKHE 3aKOHBI U
MPUHLHUIBL: 3aKOH BceMupHoro tarotenus, I, II m III 3akonel HeroTOHA, 3aKOH coXpaHeHUs
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS MMITYJIbCa, IPUHLHUI CYNEePIIO3UIIUU CUII, TIPUHIUIT
paBHOMpPABUS MHEPLHUAIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, [a30BbI€ 3aKOHBI, CBSA3b CpEAHENW KWHETHUYECKOW SHEPrUM TEIJIOBOTO JIBHKEHUS
MOJIEKYJI C aOCOJIOTHOW TeMIepaTypoi, MEPBBIM 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOT0 3apsia, 3akoH KynoHa, npu 3ToM paznuyars cioBecHy0 GOpMyIHPOBKY 3aKOHA,
€ro MaTeMaTHYeCKOEe BBIPAKEHHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHIUIIBI ICHCTBUS MaIIUH, TPUOOPOB U TEXHUYECKUX YCTPOIICTB;
pa3nnyath yCIOBHs MX O€30MaCHOTO MCIIOIb30BAHUS B MOBCEAHEBHON KU3HU;

BBITIOJIHATh DKCIIEPUMEHTHI MO HCCIEIOBAaHUIO (PU3NYECKHX SIBICHUII M MPOLIECCOB C
UCIIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX M3MEPEHUU, TMpu 3ToM  (GOpMYIUPOBATH
npoOieMy/3afady v TUIIOTE3y Y4eOHOTO AIKCIIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MPEJIOKEHHOTO
00opynoBaHus, IPOBOAUTE OMBIT U (POPMYIUPOBATH BHIBObI;

OCYILIECTBIISITh MPAMbIE U KOCBEHHBIE H3MEPEHUs (U3UYECKUX BEITUYHMH, TPU ITOM
BBIOMpATh ONTUMAJIbHBIA CHOCOO H3MEpPEeHUs U HCIOJIb30BaTh M3BECTHBIE METObI OICHKHU
MOTPEIIHOCTEN U3MEpPEHUN;

HCCIIEIOBATh 3aBUCUMOCTH MEXTy GU3NUYECKUMU BEIMUYNHAMU C UCIIOJIB30BAHUEM MPAMBIX
M3MEpEeHul, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3yIbTAThl IMOJTY4YEHHOM
3aBUCHUMOCTHU (PU3NYECKUX BEIMYMH B BUE TaOIMIl U TpadMKOB, 1e1aTh BEIBOJBI [0 pe3yabTaTaMm
UCCIIEIOBAHUS;

coOmoaTth MpaBuia O€30MACHOrO TpyJda NpHU TNPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO SKCHEpUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOM UM  TMPOEKTHOW JEATENIbHOCTH C
UCIOJIb30BAHUEM MU3MEPUTENBHBIX YCTPONCTB U J1a00paTopHOro 000pyI0BaHHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIMOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIBI, HA OCHOBE aHAJN3a YCIOBHS 33Jauyil BHIOUPATh (PU3HMUECKYIO
MOJIeNlb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (QOPMYINbI, HEOOXOIUMBIE A €€ pelieHus,
MIPOBOJIUTH PACUETHI M OLIEHUBATh PEATbHOCTH MOJIyYEeHHOTO 3HauUeHUs (PU3UYECKON BEINYHHBI,



pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOYKY
paccyXJeHul ¢ ONOpOol Ha U3YYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SBICHUS;

WCIIOJIb30BATh MPH PEIICHUH YIeOHBIX 337124 COBPEMEHHbBIE HH(POPMALIMOHHBIE TEXHOJIOTUU
IUIL TIOUCKA, CTPYKTYPHPOBAHMS, HWHTEPIPETAlUH M NPEACTABICHUS Y4eOHOW W Hay4dHO-
MONYJISIPHOM MH(pOpPMaLK, IOJTYYEHHON U3 PA3JIMYHBIX ICTOYHUKOB, KpUTUUECKU aHATIU3UPOBATh
MoJIy4aeMyro HH(pOpMaLHUIo;

MIPUBOJIUTH IPUMEPHI BKJIAJA POCCUNUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

HCI0JIb30BATh TEOPETUYECKHUE 3HAHUS 10 (PU3UKE B IOBCEAHEBHOM KU3HHU JUIsl 00eCIeUeHUs
0€301MacHOCTH TpU 00paIleHn! ¢ MPUOOPaMHU U TEXHHUECKUMH YCTPOHUCTBAMH, JUIsSI COXPAHEHUS
3/10pOBbsI U COOIOACHNS HOPM SKOJIOTMUECKOTO MOBEJICHHS B OKpYXKaIoUIei cpene;

paboTaTh B IpyIIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATh paboTy
IPYNIbI, pAlUOHAJIbHO pacHpenesisiTh OOA3aHHOCTM U IJIAaHUPOBATh JESITENBHOCTH B
HECTaHJAPTHBIX CUTYallUAX, aleKBaTHO OLIEHMBATh BKJIAJl Ka)XJOrO M3 YYAaCTHUKOB TpYIIIbI B
pelIeHre paccMaTpUBaEeMON MPOOIIEMBI.

K xonuy oOyuenus B 11 kiiacce mpeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y OOyUaAIOUIUXCS YMEHUI:

JIEeMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKOMN
NEeSITeNbHOCTH JIFOJIeH, IEJIOCTHOCTD U €IMHCTBO (PM3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPAHUIIBI MPUMEHEHHUS H3YyYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
ANIEKTPUYECKHI 3apsij, Iyd CBETa, TOUEUHBIH HCTOYHUK CBETA, iACpHAs MOIeTb aTOMa, HYKJIIOHHAs
MOJIeNIb AaTOMHOTO si/ipa NP pelieHUH (PU3NUECKUX 3a1a4;

pacrio3HaBaTh (U3UYECKUE SBICHUS (MPOIECcChl) M OOBACHATH MX Ha OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKH M KBAaHTOBOM (DM3HMKU: 3JEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE [EHCTBUS TOKAa, B3aMMOJCICTBHE MAarHMTOB, 3JIEKTPOMAarHUTHAas
WHIYKLWS, JACWCTBUE MAarHUTHOTO TMIOJIsI HA MPOBOJHUK C TOKOM U JIBIKYLIMHCS 3aps,
AJIEKTPOMArHUTHBIE KOJICOAHUS M BOJIHBI, IPSMOJIMHEITHOE pacIIpOCTPaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus W OJSIpU3ALMS CBETa, JUCIEPCUst CBETa,
dhoTornexkrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JTMHEWYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAs! U UCKYCCTBEHHAs! PaIMOAKTUBHOCTE;

OTHCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DIEKTPUYECKUE, MAarHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DIEKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCIOJIb3YS (U3MYECKUE BEIMYMHBI: DIEKTPUUECKUN 3apsi, cujla TOKa, OJIIEKTPHUYECKOoe
HaMpsHKEHUE, IIEKTPUYECKOe COPOTUBIICHUE, PA3HOCTh MOTEHIIUANIOB, JIEKTPOABMKYIIAS CHUIA,
paboTa TOKa, MHAYKIMS MarHUTHOro mOJs, cuia Awmepa, cuia JlopeHla, MHIYKTUBHOCTh
KaTYIIKH, SHEPrUsi 3JIEKTPUUYECKOr0 M MAarHUTHOTO TOJEH, MepHoj] M YacToTa KojiebaHuil B
KoJiebaTeIbHOM KOHTYpE, 3apsl U CHJia TOKa B MPOIECCe TAPMOHHUYECKUX AIIEKTPOMArHUTHBIX
KosebaHul, (POKYyCHOE paccTOSHHME M OINTHYeCKas CWia JIMH3bI, MPH OMUCAHUU MPABUIIBHO
TPAaKTOBaTh (U3MUECKUI CMBICI HCMOJb3YeMbIX BEIMYMH, MX O0O03HAYCHHs] W E€AMHUIIB,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BETMUUHAMU;

ONMCBHIBATH M3YYEHHbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCMOJB3YS (U3NYECKUe
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA, DHEPIUd U
uMIynbc (OTOHA, TEepPHOJ IOoJIypacnaja, SHEPrus CBSI3W AaTOMHBIX siep, HpU ONMUCAHUHU
NPaBUIBHO TPAKTOBATh (PU3WYECKUN CMBICT HCIOJB3YEMbIX BEJIMYMH, WX OO0O3HA4YECHUs U



€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIME AAHHYIO (DPU3UYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMH, BBIYHCIIATH 3HaYCHUE (PU3NIECKON BETHUUHBL;

aHATM3UPOBaTh (PU3MUECKHE MPOIECCHl U SBJICHUS, MCIONB3yd (DU3MYECKHE 3aKOHBI U
NpUHOMIBL:  3akOH OMa, 3aKoHbl IOCJEIOBATENBHOIO M IAPAUIENBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHua, 3akoH  3JIGKTPOMAarHUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHENHOTO PacCIpOCTPaHEHUs CBETA, 3aKOHBl OTPAKEHUs CBETAa, 3aKOHBI IPEJIOMJICHUS
CBeTa, ypaBHeHUE DitHIITeHA 11 hoToddhPeKTa, 3aK0OH COXpaHEHUsI SIHEPTHH, 3aKOH COXPAHCHUS
UMITyJIbCa, 3aKOH COXPAaHEHUs AJIEKTPUYECKOrO 3apsja, 3aKOH COXPaHEHHUS MAacCOBOIO YHCIIA,
nocTynarel bopa, 3akOH pajMOaKTUBHOIO pacmaja, IOpU 3TOM Pa3iMyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €ro MaTeMAaTHYECKOE BBIPAKCHHUE M YCIOBUS (TpaHUIIBI, 00JIACTH)
MIPUMEHUMOCTH;

OTPEJENATh HaIpaBJIEHWE BEKTOpa WHIYKIMM MAarHUTHOTO TOJS IPOBOJHHUKA C TOKOM,
cwisl AMriepa u cuiisl JIopeHna;

CTPOUTH M OIUCHIBATh U300pakeHHE, CO3/1aBaAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBITNIOJIHATh 3KCIIEPUMEHTHI IO HCCIEIOBAaHUIO (PU3MYECKUX SBJICHUI M MPOLIECCOB C
UCIOJIb30BAHMEM TPAMBIX W KOCBEHHBIX HW3MEpEHHWil: Tmpu 3ToM  (opMynnpoBaTh
npobeMy/3agady ¥ THIOTE3y y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 TIPEIJIOKEHHOTO
000pyn0BaHuUs, IPOBOUTE OMBIT U (POPMYIIUPOBATH BHIBObI;

OCYILIECTBJISITh NpPSMbIE U KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH, IpPU 3ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUs M HCIOJIb30BaThb W3BECTHBIE METOIbI OIEHKHU
MTOTPEIHOCTEN U3MEPEHN;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH C UCHOJIB30BaHUEM MPSIMBIX U3MEPEHUI:
IIPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3YyIbTAThl MOJTYYEHHOUH 3aBUCHUMOCTH
¢bu3znyecKkux BEIWYMH B BHUAEC TabmUIl M TpaQuUKOB, J[e€1aTh BBIBOABI IO pe3yibTaTaMm
HCCIIEA0BaHNUS;

coOnrofaTh mpaBwia 0€30MacHOrO TpyAa MPH MPOBEIACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO JKCIIEpUMEHTa, Y4eOHO-HCCIEeIOBATEIbCKOW W IPOEKTHOM  JIEATENBHOCTH C
MCI0JIb30BAHUEM U3MEPHUTENLHBIX YCTPONUCTB U JIabOpaTOpHOro 000PyI0BaHUS;

pemiatb pacu€THble 3aJa4yd C SBHO 3aJaHHON (DU3MUECKON MOJeNbl0, HCIONb3YA
(uznueckue 3aKOHBI ¥ MPUHIIUIBI, HA OCHOBE aHAJIM3a yCIOBUS 33/1a4l BHIOMPATh (U3NUYECKYIO
MOJIeNb, BBIACIATh (U3UYECKUE BEIUYMHBI M (GOpMYJbl, HEOOXOAWMBbIE aJsi €€ pellieHus,
MIPOBOJUTH PACUEThI U OLICHUBATh PEAIbHOCTDH MOJIyYEHHOTO 3HAaYeHU S (U3NYECKON BETUUHHBI;

peuaTh KaueCTBEHHbIE 3a/layd: BbICTPAUBATh JIOTUYECKU HEMPOTUBOPEUYMBYIO ILIEMOYKY
paccyXJeHUl ¢ OMOPO Ha U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

WCII0JIb30BATh MPU PEIICHUHU Y4eOHBIX 33]]a4 COBpEMEHHbIe HH(POPMAIIUOHHBIE TEXHOJIOTUN
JUIA TIOMCKa, CTPYKTYPHUPOBaHHWs, HUHTEPIPETAllMd U TNPEJCTaBICHUS Yy4eOHOW U HAy4HO-
MOMYJSIpHOM HH(GOPMaIIUU, TOTYYCHHON U3 PA3IMYHBIX ICTOYHUKOB, KpUTHYECKU aHATH3UPOBAThH
MOJIy4aeMyro HHPOPMAIHUIO;

OOBSACHATH PUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHHUUECKUX YCTPOUCTB, pa3inyvarh
yCJIOBHA UX O€30MAaCHOTO MCIIOJIb30BaHMsI B IOBCEAHEBHOM KHU3HH;

MIPUBOJIUTH MPUMEPHI BKIAAa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPY)KAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKHE 3HAHNUS MO (PU3UKE B TOBCETHEBHOM KU3HU /1715l 0OecTIeyeHUs
0e30MacHOCTH MpHu 00paleHnH ¢ MPUOOPaMH U TEXHUUECKUMH YCTPOHUCTBAMH, Ul COXPaHEHUS
3JI0POBBSI U COOJIIOJICHHS HOPM 9KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH Cpe/ie;



paboTath B IpymIe ¢ BHIIOJHEHUEM PA3IUYHBIX COMAIBHBIX POJIeH, INIAHUPOBATH PabOTy

TPYIIIBL, 00s3aHHOCTH ¥ IUIAHUPOBATH

pallMOHAIBHO ~ PACIIPEeIsTh

JACATCIBHOCTD

B

HCCTAHJAPTHBIX CUTyalUAX, aACKBATHO OLCHUBATH BKJIAJ KaXXAOTO0 M3 YYACTHUKOB I'PYHIIBI B
pelLICHUE pacCMaTpUBAaEMOM MPOOIEMBI.

3. TEMATHUYECKOE ILIAHUPOBAHHUE C YUETOM PABOYEN
IMPOI'PAMMBI BOCIIUTAHUS

10 KJIACC
DJIeKTPOHHBbIE HU(PPOBHIE
Ne n/m Tema ypoka KounuecTBo o0pa3oBaTre/ibHbIE
4acoB pecypchl
®du3nka — HayKa 0 IMPUPOJIL.
| Ha o e (}:K of 5 A | bu6moreka [IOK
HBIE METOIBI [IO3HAHUS
yi a https://m.edsoo.ru/ff0c32e2
OKPYXAIOIIEro MUpPa
Ponb u Mecto pusuku B
) (hopMUpPOBaHUHN COBPEMEHHON 1 bubnuorexa [JOK
Hay4yHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Mexannueckoe OBUKEHHUE.
3 OTHOCHTENBHOCTh MEXaHUYECKOTO | bu6mmoreka [IOK
newkeHus. [lepememnienue, https://m.edsoo0.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE
4 PaBHOMEpHOE NpSIMOJIMHENHOE | bubnuoteka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE MPSIMOIMHEWHOE bubnuorexa [JOK
5 1
JIIBUKEHUE https://m.edsoo.ru/ff0c372e
CBoboaHoe maienue. Y cCKopeHue bu6moreka [IOK
6 1
CBOOOIHOTO ITaJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonmueiiHoe aBUKEHHUE.
7 [[p a . | bu6mmoreka [IOK
BIDKEHHE MaTEepUaJIbHOM TOYKH I10
P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
IIpuHLIKIT OTHOCUTEIBHOCTH
g Fp 1 o | bubnuorexa [JOK
anuiies. MHepuuaabHble CHCTEMBI
pllv https://m.edsoo.ru/ff0c3be8
orcyerta. [lepsblii 3akoH HproTOHA
Macca Tena. Cuia. IpuHmumn
9 Bp t . | bubmuorexa [JOK
CYIIEPITO3HUIINH CHII. BTOpon 3akoH
YHep t P . https://m.edsoo.ru/ff0c3be8
HproToHa A MarepuaibHOU TOUKH
Tperun 3akoH HeroTtoHa nis bubnuorexa LIOK
10 1
MaTepUaIbHbIX TOYEK https://m.edsoo.ru/ff0c3be8




11

3akoH BCeMHpHOro Tsrorenus. Cuna
TsoxecTH. [lepBas kocmuueckas
CKOpOCThb

bubmunoreka LIOK
https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

bubmnnoreka LJOK
https://m.edsoo.ru/ff0c3e18

13

Cuna tpenus. Kospdunuent
TpeHust. Cuiia COpOTUBIICHUS IPU
JBUKEHHUH Tela B )KUAKOCTU WU
rase

bubmnoreka LIOK
https://m.edsoo.ru/ff0c3f76

14

[ToctynarensHOE U BpalaTebHOE
JBIKEHUE a0COJIFOTHO TBEPIOTO
tena. MomMeHT cuibl. [1neuo cusl.
VYcnoBust paBHOBECHUS TBEPAOTO TesIa

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc41a6

15

NMnynsc maTepralibHOM TOYKH,
CUCTEMBI MaTEPUAIIbHBIX TOYEK.
NmMnynbe critbl. 3aKOH COXpaHEHUS
MMITyJIbCca. PeakTuBHOE IBUKEHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

PaGota 1 MOLITHOCTD CHITBI.
Kunernueckas sneprust
MarepuaibHOi Touku. Teopema 06
W3MEHEHUH KUHETUYECKOW SHEPTUu

bu6moreka [IOK
https://m.edsoo.ru/ff0c4502

17

[TorenumansHas 3HEPTHUSL.
[ToTeHumanpHas SHEPTUS YIPYTO
nehOopPMUPOBAHHOW TIPY>KUHBI.
[ToreHumanpHas SHEPTUs Tela
BOJIM3H MMOBEPXHOCTH 3E€MJIH

bu6moreka [IOK
https://m.edsoo.ru/ff0c461a

18

IloTennmanesHEIEe U
HENMOTEHIUAIbHEIE CHIIBI. CBS3b
paboThl HEMTOTEHITUATIBHBIX CHIT C
M3MEHEHUEM MEXaHUYECKOW SHEPTUH
CHUCTEMBI TeJI. 3aKOH COXpPaHECHUS
MEXaHUYCCKOW PHEPTUH

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

19

JlaGopaTopHas pabota
«HccnenoBanue cBs3u pabOTHI CHITBI
C U3MEHEHHEM MEXaHHUECKON
SHEpPTruM Tella Ha IpUMepe
PaCTsKEHUS PE3UHOBOTO KI'yTay

20

KonTponsHas pabora o Teme
«Kunemaruka. Jlunamuka. 3aKoHbI
COXpaHEHUsI B MEXAHUKE)

bubnmnorexa LIOK
https://m.edsoo.ru/ff0c4b74




21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKOU
Teopun. bBpoyHOBCKOE NBHKEHUE.

Auddysus

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aMMO/JCHCTBUS YaCTHUIl BEIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEN
U TBEPABIX TENI

23

Macca monekyn. KonnuectBo
BemiectBa. [locrosinHas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa
n e€ n3mepenue. [llkana remneparyp
Henscus

25

Wneanpuernii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bu6moreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcoroTHasI TeMIiepaTypa Kak Mepa
CpeaHeN KUHETUYECKOW SHEPIUur
JIBH>KEHUS MOJIEKYJ. YpaBHEHHUE
MenneneeBa-Knaneitpona

bu6moreka [IOK
https://m.edsoo.ru/ffOc511e

27

3akon [lampToHa. 'a30BbIC 3aKOHBI

28

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCHMOCTH
MEX]ly TapaMeTpaMH COCTOSTHHSI
Pa3peKEHHOTO raza

29

W3omnporieccsl B UiealbHOM Ta3e U
uX rpaduueckoe npeacTaBlieHne

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

30

Buytpenusis sHeprus
TEPMOJIUHAMHYECKOU CUCTEMBI U
crocoObl e€ n3meHeHust. Komuectro
TEIUIOTHI U pabota. BuyTpenHss
SHEPrusi 0THOATOMHOTO UEALHOTO
raza

bubnuorexa [JOK
https://m.edsoo.ru/ff0c5952

31

Buas! Tennonepenaun

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5¢36

32

Y aenbHas TEIIIOEMKOCTE BEII[ECTBA.
KonnuecTBo T€mIoTel npu
Teruionepenade. AanadaTHbI
rporece

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5¢36

33

[IepBrIil 3aKOH TEPMOJUHAMUKHU U
€ro NPUMEHEHUE K U301IpoLieccaM

bubmunorexa LIOK
https://m.edsoo.ru/ff0c5efc




HeoOGpatumocTs nporeccoB B

bubmunoreka LIOK

34 npupoze. BTopoit saxor https://m.edsoo.ru/ff0c6230
TEPMOAMHAMHUKHU
35 [Tpunnun nevicteus u KI1/ bubmnnoreka LJOK
TEIIOBOM MaIlTuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KI1J{
37 DKosornyeckre mpooIeMbl
TETJIOHEPTETUKU
O06o0maromuit ypok
38 <<M0JII:KyHI;IpHaZp ¢usuka. OCHOBBI bubmiorexa LIOK
https://m.edsoo.ru/ff0c6938
TEPMOAMHAMHUKI
KonTponbras paboTa o teme
39 <<MOJ'IpeKy.]'ISIpHE$I ¢usuka. OCHOBBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnuoreka [JOK
Wcnapenue u xunexHue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS ¥ OTHOCHTEIIbHAS
41 BJIAXKHOCTH BO3Ayxa. HachlleHHBII bubmorexa [IOK
https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucramnmyeckue u
aMopdHbIC Teaa. AHU30TPOITHS
42 CBOI?((})FB KPHUCTAJJIOB. }KI/II,)I[KI/Ie bubmorexa [IOK
https://m.edsoo.ru/ff0c6510
kpuctajuibl. COBpeMEHHbBIC
MaTepHuabl
[ImaBneHue u KPUCTATUIN3AIHAL.
43 VnenpHasa TCHJ‘II())Ta HJ'IaBJ'IGI?HH. bubmorexa OK
https://m.edsoo.ru/ff0c6708
CyOmmmariust
44 YpaBHeHHE TEIJIOBOTO OanaHca bubmuorexa IOK
https://m.edsoo.ru/ff0c6820
OnexTpu3anus Tell. DNCKTPUISCKUN
45 3apﬂz[.p[[13a]j3nﬂa aJIeKTpI/quCKHX bubmorexa [IOK
https://m.edsoo.ru/ffO0c6bcc
3apsIoB
[TpoBOHUKH, TUATAEKTPUKU U
46 H(I))nymeBoL[HIfKH. 3aK(I:H bubamorexa LIOK
https://m.edsoo.ru/ff0c6bcc
COXpaHEHUs NEKTPUUECKOTO 3apsaa
BzaumopaericTBue 3apsaoB. 3aKoH
47 KynoHa.HTOqeqHLH/fznﬂeKTqueCKHHv bubmnotexa [IOK
https://m.edsoo.ru/ff0c6ced
3apsiy
43 Hanpsk€HHOCTB 2JIEKTPUYECKOTrO Bbubmuorexa [JOK

T10JI4. HpI/IHI_[I/IH CYIICpIIO3nunun

https://m.edsoo.ru/ff0c6d{2




BNEKTPUYECKUX NoJen. JInnun
HaIpsHKEHHOCTH

49

PaboTa cuit 3eKTpOoCTaTHIECKOTO
noud. [loreruuan. PazHocts
IIOTCHIINAJIOB

bubmnoreka LIOK
https://m.edsoo.ru/ff0c6£00

50

HpOBOI[HI/IKI/I " JUDJICKTPUKU B
OJICKTPOCTATUYCCKOM IIOJIC.
HI/ISHGKTPI/ILICCKZUI IMPOHHULIAEMOCTD

bubmnnoreka LJOK
https://m.edsoo0.ru/ff0c7018

51

OnexrpoeéMkocTs. Konnencatop

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIeHCaTopa. DHeprus
3apsHKEHHOTO KOHIEHCATOpa

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

53

JlabopaTtopHnast pabota "U3mepenue
JNEKTPOEMKOCTH KOHAeHcaTopa"

54

[IpyuHIHN NENCTBHS U IPUMEHEHHE
KOH/JIEHCATOPOB, KOIMPOBAJIBLHOTO
amnmnapara, CTpyHHOTO IIPUHTEpA.
DJIEKTpOCTaTUUYECKas 3alUTa.
3a3eMJIeHHE HIIEKTPOIIPUOOPOB

55

DIJIEKTPUYECKUI TOK, YCIIOBUS €T0
cymectBoBaHusl. [locTOsTHHBIN TOK.
Cuina toka. Hanpspkenue.
Conpotusnenue. 3akon Oma jyist
ydacTKa [enu

56

[TocnenoBarensHOE, TapauieIbHOE,
CMEIIaHHOE COEAUHEHUE
MPOBOIHUKOB. JIabopaTtopHas
paborta «/3y4ueHre CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB)»

bu6moreka [IOK
https://m.edsoo.ru/ff0c74{0

57

PaboTa 1 MOIIIHOCTB AJIEKTPUUECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

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

58

3akon OMa A5 IOJTHOM (3aMKHYTOM)
anekTpuyeckoit nenu. Koporkoe
3ambikaHue. JlabopaTopHas pabora
«M3mepenne 3/1C nctouHnka TokKa u
€ro BHYTPEHHET'O COIPOTHUBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ac0

59

DNeKTpOHHas MPOBOIUMOCTh
TBEP/BIX METAJUIOB. 3aBUCUMOCTD
COITPOTHUBIICHUS METAJIJIOB OT
teMriepaTypbl. CBEpXIIpOBOJIUMOCTh




DNEKTPUUECKUU TOK B BaKyyMe.

60 . 1
CBouCTBa IEKTPOHHBIX ITYYKOB
[TonynpoBoAHKMKH, UX COOCTBEHHAS

61 U IpUMECHasi IPOBOAUMOCTb. | bubnuoreka [IOK
CaoucTBa p—n-nepexoja. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEeKTPUYECKUH TOK B PACTBOPAX H

& paciuiaBax 3JI€KTPOJIMTOB. | bubnuotexa [JOK
DNEKTPOTUTHIECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIu3
DNeKTpUYECKUU TOK B raszax.
CaMocTOATENbHBIN 1 bubnuotexa [JOK

63 5 1
HECaMOCTOSITENIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DnexTpuyeckue npudopsl U
YCTPOMCTBA U UX MPAKTUYECKOE bubnuotexa [JOK

64 1
npumeHenue. [IpaBuna TexHuku https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok | bubnuoteka [JOK
«DNEKTPOTNHAMHKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o Teme

66 «9nekrpocraruka. [locTossHHBIN | bubnuoteka [JOK
aeKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 PezepBHbiit ypok. KonTpoJsibHas 1 bubnuorexa [JOK
pabora 1o Teme "INeKTpoIMHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBubiit ypok. O600maromumii | bu6moreka [IOK
ypok 1o teMam 10 knacca https://m.edsoo.ru/ffOc8t6¢

OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTrBO
JaCcOB

DJiIeKTpoHHbIE U POBHIE
o0pa3oBaTe/ibHbIE

pecypcbl

IlocTostHHBIE MATHUTBI M UX
B3aUMOJicicTBHE. MaruuTHoOE
nosue. Bexrop marHuTHOM
WHAYKIUU. JIMHUM MarHUTHOM
WHTYKITUU

bubmnoreka LIOK
https://m.edsoo0.ru/ff0c9778

MarauTHO€ 10Ji€ MPOBOJIHUKA C
TokOM. OmBIT IpcTeaa.
B3aumoelicTBre MPOBOTHUKOB
C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

JlabopaTtopnast pabota
<<I/I3yquI/Ie MAar"HmMTHOI'O I1OJIA
KaTylmKHu ¢ TOKOM)»

bu6moreka [IOK
https://m.edsoo.ru/ff0c98fe

JlelicTBME€ MarHUTHOTO TOJIST HA
MPOBOJIHUK ¢ TOKOM. Cuia
Awmriepa. JlabopaTopHas paboTa
«HccaenoBanue nefcTBUS
MTOCTOSIHHOTO MarHuTa Ha paMKy
C TOKOM»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9acO

JlelicTBME€ MarHUTHOTO TOJISl HA
JBUKYIIYIOCS 3apsSKEHHYIO
yactuiy. Cuna JlopeHiia.
Pa6ota cunbl Jlopenna

bu6moreka [IOK
https://m.edsoo.ru/ff0c9df4

DNeKTpOMarHuTHas WHTYKITHSI.
[ToTox BeKTOpa MarHUTHOM
nHaykuuu. DJC uHAyKIMY.
3aKOH 3JIEKTPOMarHUTHOM
unaykuuu Papanes

JlaGopaTopHas pabota
«MccnenoBanue siBICHUS
ANEKTPOMArHUTHOW WHIYKIIUH»

bubnuorexa [JOK
https://m.edsoo.ru/ffOcal 50

NunykTtuBHOCTSH. SIBIEHUE
camonHaykuuu. J1C
CaMOMHIYKIIMHU. DHEPTUs
MAarHUTHOTO TOJIS KaTYyIIKHU C
TOKOM. DJIEKTPOMarHuTHOE
mnoJjie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600




TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHUE: IIOCTOSTHHBIE
MAarHUThI, JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIU
3JIEMEHTAPHBIX YACTHII,
MHJyKIMOHHAs I1eYb

10

O6o06maromuii ypok
«MaruuTHOE€ 10JIe.
SHCKTPOMaFHI/ITHaSI I/IH}IYKIII/HI»

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

11

KonTponsHas pabora o teme
«MarsauTtHoOe 1noue.
SHCKTPOMaFHI/ITHafl HHIAYKOUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB00OOHBIE MEXaHUYECKUE
kosebanus. 'apmoHnyeckue
KosjebaHus. YpaBHEHUE
TapMOHHYECKUX KOJIeOaHUH.
[IpeBpamienue s3uepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopnast pabota
«MccnemoBanne 3aBUCHMOCTH
Tepuoaa MaJibIX KoJieOaHui
rpy3a Ha HUTH OT JUTHHBI HUTH U
MAaccChI Tpy3a»

14

KonebaTenbHBIW KOHTYP.
CB0OOIHBIC AJICKTPOMArHUTHBIC
KOJe0aHus B UACATbHOM
KoJIeOaTeIbHOM KOHTYDE.
AHaJIOTUS MEXITY
MeXaHUYECKHUMH U
ANEKTPOMArHUTHBIMU
KoneO0aHUsIMU

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

15

®opmyna Tomcona. 3akoH
COXPAHEHHUs YHEPTUU B
uearbHOM KoJeOaTeIbHOM
KOHType

bubnuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBienne o0 3aTyXaroIMUX
Kosie6aHusAX. BbIHYXIeHHbIE
MeXaHUYEeCKUe KoJeOaHus.
Pe3onanc. BeiHyx1eHHBIE
3JIEKTPOMArHUTHBIE KOJICOaHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

IIepeMeHHBIN TOK.
CuHyconalbHbIN IEPEMEHHBIN
TOK. MOILIHOCTB NTEPEMEHHOTO

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




TOKa. AMIUTUTYTHOE U
JIEMCTBYIOLIEE 3HAYEHUE CHUIIbI
TOKa U HAIPSDHKEHUS

18

Tpanchopmarop.
[IpousBoacTBO, epenaya u
noTpeOICHNE IEKTPUIECKOI
SHEPrUH

19

YCTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO
3BOHKA, T€HEpaTOpa
MEPEMEHHOTO TOKA, JIMHUHI
JNeKTpoIepesayd

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKU TTPU
MTPOU3BOJICTBE JICKTPOIHEPTHH.
KynbeTypa ncnonszoBanus
AIIEKTPOIHEPTHUHU B
HOBCETHEBHON KU3HU

21

Mexanndeckie BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuos.
CkopocTb pacnpoCcTpaHEHHS U
JuirHa BosiHbL. [lonepeunsie u
MIPOJIOJIbHBIE BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcca54

22

3ByK. CKOpOCTb 3BYKA.
I'pomkocThb 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cccOc

23

DNEeKTPOMarHUTHBIE BOJHBI, UX
CBOMCTBA U CKOpOCTh. [lIkana
AJIEKTPOMArHUTHBIX BOJIH

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

24

[TpuHIUIIBI PaTHOCBS3U U
TeneBuieHus. Pa3Butue cpencTs
cBsa3u. Paguomokarmust

25

KonTtponsHas paborta
«Konebanus u BOJHBI»

bubnuorexa [JOK
https://m.edsoo.ru/ff0cc6f8

26

IIpssmMonmHenHOE
pacIpoCTpaHEHHE CBETA B
OJHOPOIHOM cpene. ToueuHslid
HUCTOYHUK cBeTa. JIyd cBeta

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

27

OTtpaxxeHue cBera. 3aKOHbI
oTpaxkeHus cseta. [loctpoenue
M300paXeHUH B TIIOCKOM
3epkaie

bubmunorexa LIOK
https://m.edsoo.ru/ff0cd4e0




28

[Ipenomiienue ceera. [lonHoe
BHYTPEHHEE OTpaKEHHUE.
[IpenenbHbIA yros I0JHOTO
BHYTPEHHETO OTPAKECHUS

bubmunoreka LIOK
https://m.edsoo.ru/ff0cd7f6

29

Jlaboparopuas paboTa
«M3Mepenune nokasaress
MIPENIOMIICHUS CTEKIIA»

bubmnoreka LIOK
https://m.edsoo.ru/ff0cd67a

30

JInn3sl. IHocTpoenue
n300pakeHUH B JIMH3E.
dopmysia TOHKOHN JIMH3BI.
YBenuueHue JuH3bI

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

31

JlabopaTtopHnas pabota
«HccnengoBanune CBOKMCTB
M300paKeHUH B JTMH3AX)

32

Hucnepcus cera. CoKHBIN
cocTaB Oenoro cBera. L[BeT.
JlaGopaTtopHnasi pabota
«Habmronenne nmucrepcuu
CBETa»

33

Hutepdepentus cera.
Judpakuus ceta.
Judpakunonnas pemeTka

bu6moreka [IOK
https://m.edsoo.ru/ffOced22

34

HOHepe‘IHOCTB CBC€TOBBIX BOJIH.
HOJ'IﬂpI/BaL[I/IS[ CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

35

OnTuueckue mpudOpPsI U
yCTPOMCTBA U yCIOBUS UX
0€30MacHOTO MPUMEHEHUS

36

['panuLbl TPUMEHUMOCTH
KJ1aCCUYECKOW MEXaHUKH.
[Toctynatel cnenuanibHOU
TEOPUU OTHOCUTEIIBHOCTH

bubnuorexa [JOK
https://m.edsoo.ru/ffOcf862

37

OTHOCUTENHLHOCTD
OJHOBPCMCHHOCTH. 3aMeI[J'IeHI/IC
BPEMCHHU U COKpAICHUC TJIMHBL

bubnuorexa [JOK
https://m.edsoo.ru/ff0cfa42

38

3Hepr1/m " UMITYJIBC
PEIAITUBUCTCKO W YaCTHIIBI.
CBsI3b MaCCHI C 3HepFHeI>'I 151
HUMITYJIbCOM. 9Hepr1/151 IIOKOA

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68

39

KonTtponsHas padota «OnTHKa.
OcHOBBI cnienMaNbHOM Teopun
OTHOCHUTEIILHOCTH»

bubmunorexa LIOK
https://m.edsoo.ru/ffOcf6{0




®otonsl. ®opmyna ITnanka.

bubmunoreka LIOK

40 DHeprus U UMNyibC GpoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIETOBAHUE

41 ¢)OT§3(1)(1)6KT21. OHI)II[TI)I A T. Bubamorexa [IOK

https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonb! hoTodhdeKTa.

4 VYpaBHeHue DUHIITEHHA IS bubnuotexa [JOK
doTorddekra. «KpacHas https://m.edsoo.ru/ff0d015e
rparuiay Gororddexra

aBiieane ceeta. OnbiTer [1. H.
43 §e6eneBa. XUMHUYECKOe Bubnmorexa LOK
- https://m.edsoo.ru/ff0d04a6
JICUCTBHE CBETA
TexHuueckue ycTpoucTBa u
MPaKTUIECKOE TPUMEHEHHE:!

44
(dboToreMeHT, (OTOIATIHK,

CoJIHeUHas OaTapesi, CBETOIUO]]

45 Pemenne 3agau mo teme bu6moreka [IOK
«I7EeMEHTBI KBAaHTOBOM OTITUKI https://m.edsoo.ru/ff0d0302
Mogenrs atoma ToMcoHa.

46 Omnerter Pe3epdopaa mo bubnuorexa [JOK
pacCesTHUIO 0i-4aCTHII. https://m.edsoo.ru/ff0d091a
[InanerapHas MoJieIb aToMa

bu6mmoreka [IOK

47 Hoctynater bopa https://m.edsoo.ru/ff0dOafa
N3nydyenue u morjomnieHme
(hOTOHOB MpH MEpPeXoie aToMa C bubnuorexa [JOK

48
OJIHOTO YPOBHS HEPTUU Ha https://m.edsoo.ru/ff0dOafa
npyroi. Buael ciekTpoB
BonHOBBIE CBOMCTBA YaCTHII,

Boansl ge bpoums.
49 KOpHyCEYJIHI;HO—BOHHOBOI/f bubmorexa LIOK
https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIOHTaHHOE U
BBIHYXJICHHOE U3TTy4eHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 OmnsiTel Pesepdopaa mo bubmmoreka [JOK
OIIPENEIICHUIO COCTaBA https://m.edsoo.ru/ff0d0fd2
PaAMOaKTUBHOTO MU3TYYCHHS
CporictBa anbda-, 6era-, raMma-

51 u3nydeHus. BausHue

PaAOaKTUBHOCTH HA KUBBIC
OpraHnu3MbI




52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anba-pacna.
ONEKTPOHHBIM U MO3UTPOHHBIN
Oera-pacmaj. ["'amMma-uzmydeHue

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

53

DHeprus CBA3U HyKJIOHOB B
sanape. SlnepHsle peakuui.
SAnepubir peaxkrop. [Ipodaemsr,
MIEPCIIEKTUBBI, IKOJIOTUYECKUE
ACMEKThI AJIEPHOU IHEPTETUKHI

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

54

DNeMeHTapHbIE YaCTUIIBI.
OTkpbITHE TTO3UTPOHA. MeTOABI
HaOJIOJICHUS ¥ pErUCTpaIiu
3JIEMEHTAPHBIX YACTHII.
Kpyrusiii cron
«DyH/1aMEHTaJIbHbIE
B3anMoieucTBHA. EQUHCTBO
(hbM3UIECKOU KapTUHBI MUPa»

bu6moreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Be€3nH0r0 HeEbAa.
Co3sBes3nus, sipKue 3BE371bl,
IUTAHETHI, NX BUIUMOEC
nBrkeHue. CoaHeuHast cucTeMa

56

Counuite. CotHeuHas
AKTUBHOCTbH. VICTOUHUK SHEPTUH
CouHIia 1 386311

57

3BE3b1, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3bI
IJIaBHOM MOCIEN0BaTEIbHOCTH.
Buyrpennee crpoeHue 3BE3/I.
CoBpeMeHHbIE ITPEACTABICHUS O
MIPOUCXOKACHUH U 3BOJIIOLINH
CoJHIIa U 3BE3]

58

Mineunsin [Iyre — Hama
lNanaktuxka. [Tosnoxenue u
nsrxkenne Connna B ["anakTuke.
lNanaktuku. YepHble ABIPHI B
sIpax raJlakKTUK

59

Bcenennas. Paz0Oeranue
rajnakTtuk. Teopus bosbiioro
B3pbIBa. PenMKkTOBOE H3TyYeHHE.
MertaranakTuka

60

Heperennsie mpo6aembl
aCTPOHOMMH




61

KontponsHas pabora
«JIEMEHTBl aCTPOHOMUHU U
acTpO(UZHKI

62

O6o6maromuii ypok. Posb
(GU3UKK ¥ ACTPOHOMUH B
SKOHOMMYECKOH,
TEXHOJIOTHYSCKOM, COIHAIbHOM
1 ITHYECKOH cepax
JEeSITeIILHOCTH YeJIOBEKa

63

O606maromuit ypok. Pons u
MecTO (PU3UKU U aCTPOHOMUU B
COBPEMEHHOM HAYYHOUN KapTUHE
Mupa

64

O6o06matromuii ypok. Poib
¢uznueckoit Teopuu B
(dhopMUpOBaHHUHU TIPEACTABICHUI
0 (pu3mveckoil KapTHUHE MUpa

65

O606maromuit ypok. Mecto
(buznueckoi KapTUHBI MUpa B
0011IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MPEJICTaBICHUN O IPUPOJIE

66

Pe3epBHbIil ypok. MarHuTHOE
noJsie. DJIeKTpOMarHuTHas

WHTYKIUS

67

PesepBHbIil ypok. OnTuka.
OCHOBBI CIEMATIBHOW TEOpUH
OTHOCHUTEIBHOCTHU

68

Pesepnsiii ypok. KBantosas
¢uznKa. DIeMeHThl aCTPOHOMHHU
1 acTpoPU3UKU

bubnuorexa [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68
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