COAEPXAHUE OBYUEHUSA
10 kiaace

Pazjnen 1. ®usuka u MeTOAbI HAYYHOT0 O3HAHUS.

®usuka — Hayka o npupoge. HayuHble MeTonbl O3HaHUSA OKpyKarouiero mupa. Poib
9KCIIEPUMEHTA U TEOPHUH B MpoLIecce MO3HAHUS PUPOAbI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue Gpu3nyeckux sBJIeHUN U mporeccoB. Hayunsie runoressl. Ouznueckue
3aKOHBI ¥ TEOPUU. |'paHUIIbI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.

Porms m mecto ¢u3uku B (HOPMHUPOBAHMM COBPEMEHHOM HAy4YHOW KapTUHBI MHUpa, B
MPAKTUYECKOU JIESITETLHOCTH JIFOJIEH.

Jlemoncmpayuu
— AHazoroble ¥ IU(PPOBBIE U3MEPUTENIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nea 2. Mexanuka.

Tema 2.1. Kunemamuka

Mexanunyeckoe nBmwkeHne. OTHOCHUTETBHOCTh MEXaHWYECKOro nBikeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, cKopocTb (CpeldHsis CKOPOCTh, MTHOBEHHAs CKOPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHUl u
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MPSIMOJIHHEHHOEe NBUkeHHE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U NIEPEMEIICHHUS MAaTEPHAIbHONW TOUYKH OT BPEMEHH.

CBoOoaHoe majenue. Y cKkopeHrue CBOOOHOTO MaICHHS.

KpuBonuneiiHoe naBukeHue. J[BUKEHHE MaTEPUATBHOM TOYKM 10 OKPYXHOCTHU C
MTOCTOSIHHOM 10 MOAYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEHAsA CKOpocTh. [lepuoa u yactora
oOpamieHus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHuueckue yCTpocTBAa M MPAKTUUYECKOE TPUMEHEHHE: CIHIOMETP, JBHKEHHE
CHaps0B, LIETIHbIE U PEMEHHBIE NepeIadH.

Jlemoncmpayuu
— Mopenb cucTeMbl 0TCUETA, MILTIOCTPALIUSI KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

- [IpeoOpa3zoBanue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

— [Tanenue Ten B BO3QyXe U B pa3peKEHHOM MPOCTPAHCTBE.

— Habmronenne aBmxeHus Tena, OpoIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

- W3mepeHne yckopeHus cBOOOIHOTO MaieHHsI.

- HampaBnenue ckopocTy npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopnovle pabomol
— N3yuenne HepaBHOMEPHOTO JIBM>KEHHUS C LI€JIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

- HccnenoBanue COOTHOIICHUS MKy ITYTSMH, MPOMICHHBIMU TEJIOM 3a MOCJIEA0BaTEbHbIE
paBHBIE MPOMEXYTKH BPEMEHH ITPU PAaBHOYCKOPEHHOM JIBUKEHUU C HAYAJIbHON CKOPOCTHIO,
PaBHOM HYIIIO.

— N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.

- N3yuenune aBuxeHus Tena, OpOIMIEHHOTO TOPU30HTAIBHO.

Tema 2.2. lunamuka.

ITpunnun otHocuTensHOCTH I'anmunes. [lepoiit 3akoH HetoToHa. MHEepLnaabHbIe CUCTEMBL
OTCU€Ta.



Macca tena. Cuna. Ilpunmun cynepno3unuu cuid. Btopoi 3akoH HproroHna mis
MaTepHaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA 17151 MaTtepraibHbIX TOYEK.

3akoH BceMupHoOro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenne. Buasl Tpenus (mokosi, ckoibxeHus, kadenus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Koadounuent tpenus. Cuna conpoTUBIEHUS
IIPY JBHKCHUM TeNa B )KUAKOCTU WM rase.

ITocTynaTtenbHOE U BpallaTeIbHOE JBM)KEHUE a0COIIOTHO TBEPAOTO TEa.

MoOMEHT cuibl OTHOCHTEIBHO OCU BpaumieHus. [lmedo cuibl. YcnoBus paBHOBecus
TBEPAOTO TEIA.

TexHnueckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHME: MOAIIUIHUKY, JBUKEHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu
- SIBiieHne nHEpLUMH.
- CpaBHeHue macc, B3aUMOICHCTBYIOIUX TE.
- Bropoii 3akon HeroTona.
- N3mepenue cuil.
- CroxxeHue CHil.
- 3aBUCUMOCTb CUJIBl YIPYTOCTH OT Ae(opMaruu.
- HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.
- CpaBHeHuE CUJI TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.
- VYcnosus paBHOBeCHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
- N3yueHue aBrxkeHUs OpycKa 110 HaKJIOHHOM MIOCKOCTH.
- HccenenoBanue 3aBUCHMOCTH CWJI YIPYIOCTH, BO3HMKAIOIIUX B NPYXWUHE U PE3NHOBOM

obpasiie, oT ux nedopmanuu.

- HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILLEHHUS.

Tema 2.3. 3aKkonvl coxpanenus 6 mexanuke.

Nmnynbc MaTepranbHON TOUKH (Tea), CUCTEMBI MaTEPUATIBHBIX TOUEK. IMMysbC cuiel u
M3MEHEHNE UMITYJIbCa Teja. 3aKOH COXPAaHEHUS UMITYJIbca. PEakTHBHOE IBUKEHUE.

Pa6ota cuibl. MOIITHOCTh CHJIBI.

Kunernueckast sHeprusi MatepuanbHoil Touku. Teopema 00 M3MEHEHMH KUHETHYECKOH
DHEPIUH.

[lorenunansHas oHeprus. IloTeHuuanbHas dHeprus ynpyro jaeGopMHpPOBaHHOMN
npyxuHbl. [loTeHnanbHas sHeprus Tenaa BOJU3H MOBEPXHOCTU 3eMITH.

[loTeHunanpHble U HEMOTEHIMANbHBIE CUIIBL. CBS3b PAOOTHI HEMOTEHLMAIBHBIX CHII C
U3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnuueckue yCTpoNCTBA U IIPAKTUYECKOE NIPUMEHEHHE: BOAOMET, KONED, NPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu
- 3aKOH COXpaHEHUs UMITYJIbCa.
— PeakTuBHOE IBHKEHUE.
- [Tepexox moTeHIIMATLHON SHEPTUM B KHHETHYECKYIO U 00PaTHO.
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Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

- N3yuenune aOCOIIOTHO HEYNPYroro yjuapa ¢ I[OMOUIbIO JABYX OJMHAKOBBIX HUTSHBIX
MAasiTHUKOB.

- HccnenoBanue cBsi3u pabOTHl CHIIBI C W3MEHEHHEM MEXaHHUYECKOW JHEpPruu Tella Ha
IIPUMEpE PaCTSHKCHUS PE3UHOBOTO JKI'yTa.

Pasznea 3. MoJsiekyasipaasi pu3duKa U TEPMOJUHAMHUKA.

Tema 3.1. OcHo8bl MOIEKYIAPHO-KUHEMUUECKOU MeopulU.

OCHOBHBIE I10JIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU U UX OIIBITHOE 000CHOBAHHUE.
Bbpoynosckoe amwkenue. Juddysus. Xapakrep ABIKEHHS U B3aUMOACHCTBHS YaCTHUI] BELIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEW U TBEPABIX TEJI M 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo Bemectsa. [loctosnHas ABorapo.

TemoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mognens uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJEKYJIIPHO-KMHETHUYECKON TEOPHUH
uaeanbHOro rasa. AOCOJIOTHas TemIeparypa Kak Mepa cCpeiHed KHHETHYECKOM »Hepruu
TEIUIOBOTO BMKeHUs yacTull rasza. lllkana remnepatyp KenbBuna. 'a3oBble 3aKOHBL. Y paBHEHHE
MenneneeBa—Kunaneiipona. 3akon [lansrona. M3onponeccsl B UAcalbHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM BemiecTBa. [ padudeckoe mpencTaBieHUE H30IMPOIECCOB: HM30TEPMa, HM30X0pa,
n3o0apa.

TexHu4eckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu
— OnbITH, OKAa3bIBAIONINE JHCKPETHOE CTPOEHHE BEHIeCTBA, (oTorpadmu MOJIEKyI

OPraHUYECKUX COCTUHECHUM.
- OnbIThl 0 AP PY3UH KUAKOCTEHN U Ta30B.
- Mozens OpOyHOBCKOTO JBH)KEHUSI.
- Mopens onbita LlTepHa.
- OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOJEHCTBHSL.
- Monens, nirocTpupyronas Npupoy AaBJICHUS ra3a Ha CTEHKH COCyZa.
- OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

- OmnpeneneHue Macchbl BO3AyXa B KJIACCHOW KOMHATe Ha OCHOBE H3MepeHud o0béMma
KOMHATBhI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEM.
- HccenenoBanue 3aBUCUMOCTH MEKy ITApaMeTpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 3.2. OcHoebt mepmoouHamuKu.

TepmoauHamMuueckass cucteMa. BHYTpeHHSsI SHEPrus TEPMOAMHAMUYECKON CHCTEMBI U
crocoObl e€ u3mMeHenus. KoauuecTBo TemaoTel U padota. BHyTpeHHss SHEprusi OAHOATOMHOTO
UJEANBHOrO0 raza. Busl Teruionepenadn: TeIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHHE. Y IeTIbHas
TEIIOEMKOCTB BellecTBa. KonmyecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonatue 06 aamabatHoM mponecce. IlepBbiii 3akoH TepMonuHamukH. llpumeHeHue
MIEPBOro 3aKOHA TEPMOAMHAMHUKHU K H30MpolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoObpaTuMOCTh TPOIIECCOB B MPUPO/IE.

TennoBsle MamuHbl. [IpuHIMIBEL T1eHCTBUS TEIUIOBBIX MamuH. [IpeoGpa3oBanus sHeprun
B TerioBbIx MammnHax. Koagduuuent nonesnoro aerictsus TemnoBoil MamuHbl. [{ukn Kapro u
ero Kod(hPuIMEeHT moJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue ycTpoiicTBa M NPAKTUYECKOE NPUMEHEHHE: JBHUraTellb BHYTPEHHETO

CropaHus, OBITOBOH XOJIOAUJIbHUK, KOHAUTTUOHCP.
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Jlemoncmpayuu

- V3MeHeHre BHYTPEHHEW SHEpPruu Tejla MPH COBEPUICHUH DPAOOTHI: BBUIET MPOOKU U3
OYTBUIKU O] ICWCTBUEM CXKATOTO BO3/lyXa, HarpeBaHue »¢upa B JJIATYHHOU TPYOKe MyTEéM
TpeHUs (BUICOAEMOHCTPAITNSA).

- H3meHeHne BHYTpEeHHEH 3Hepruu (TemmepaTypsl) Tella Ipu TeIuionepeaaye.

- OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3LYIIHBIM OTHUBOM).

- Monenu nmapoBoii TypOUHBI, IBUTATENSl BHYTPEHHETO CrOPaHUsl, PEaKTUBHOI'O JABUTATEIs.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul
- N3Mmepenne yaenbHON TeI0EMKOCTH.

Tema 3.3. Aepecamnvie cocmoanus eeujecmea. Pazosvle nepexoowl.

[TapooOpa3zoBanue U KoHACHcanusa. McmapeHune wu  KumneHwe. AOCONIOTHAs U
OTHOCHUTEJIbHAS BJIAXKHOCTH BO31ayxa. HackieHHbId nap. Y aenpHas TEIioTa napooopa3oBaHusl.
3aBUCUMOCTH TEMIIEpPATypPhl KUTICHUSI OT JaBJICHUSI.

Teépmoe Teno. Kpucrammueckue u amopHbIe Tesia. AHU30TPOIHS CBOWCTB KPUCTAIUIOB.
Kunkue kpucramnsl. CoBpeMeHHbIe Marepuanbl. [lnaBneHue u Kpucramnuzauus. YelbHas
TeruioTa miasneHus. Cyonumanus.

VYpaBHeHHEe TEIIOBOrO OanaHca.

TexHuyeckue ycTpoiicTBa M MPAKTHUECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUU MOJIYYEHHS] COBPEMEHHBIX MaTEpUaoB, B TOM UKCJIE HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu
- CBoiicTBa HaCBIILIEHHBIX MTAPOB.

— Kunenue npu noHWKEHHOM JaBJIECHUHU.

- Cnoco0Ob1 U3MEpEeHUs BIAKHOCTH.

- Habmonenre HarpeBaHus U IJIaBJICHUS KPUCTANIMYECKOTO BEILECTBA.

- JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol
— N3mepeHrie OTHOCUTENBHOU BIIaXKHOCTH BO3yXa.

Pasnen 4. DaekTpoamHaMuka.

Tema 4.1. Dnexkmpocmamuxa.

OnexTpuzanus Teld. ODJEKTpUYecKuil 3apsan. /[IBa BuAa dJIEKTPUYECKUX 3apsIOB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUUIECKOTO 3aps/a.

B3anmopeiicteue 3apsaoB. 3akoH Kynona. TodedHbI  3neKTpUYecKHHd — 3apsj.
Onektpuueckoe mone. HanpsokéHHocTh anexTpuyeckoro mnois. [lpuHnun cynepno3unuu
ANEKTPUUECKUX noJiel. JINHUKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PaGora cumn osnektpocratudeckoro mois. [lorennman. Pa3HOCTH MOTEHIMATIOB.
[IpoBOIHUKY U AUDIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. JluaieKTpuueckasi IpOHUIIAEMOCTb.

OnektpoémkocTh. KonmeHcarop. D7EKTpOEMKOCTh IUIOCKOIO KOHJEHCATOpa. JHEPIHs
3apsKEHHOT0 KOH/IEHCaTopa.

TexHuuyeckue ycTpoilcTBa M MPAKTUUYECKOE MPUMEHEHHUE: 3JIEKTPOCKON, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3eMJIEHHE 3JIEKTPONpPHOOpPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmapar, CTpyHUHBIM IPUHTED.

Jlemoncmpayuu
- Y CTpolcTBO ¥ MPUHIUIT JCUCTBUA SJIEKTPOMETpA.
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- B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

- DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

- ITpOBOAHMKH B 3JIEKTPOCTATHYECKOM IIOJIE.

- DNEeKTpoCTaTUYECKAasl 3allUTa.

— JIMBIEKTPUKHU B DJIEKTPOCTATUYECKOM I10JIE.

- 3aBUCUMOCTb JIEKTPOEMKOCTH IJIOCKOT0 KOHJEHCATOPa OT IUIOIIAH INIACTHH, PACCTOSIHUS
MEXIy HUMU U TU3JIEKTPUIECKON IIPOHULIAEMOCTH.

- OHeprus 3apsHKEHHOT0 KOHIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
- H3mepenue 21eKTpOEMKOCTH KOHIEHCATOPa.

Tema 4.2. Ilocmosannwtii 3n1ekmpuueckuii mok. Toku 6 paznuunsix cpeoax.

DNEeKTpUUECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOr0 ToKa. MICTOUHMKHU TOKa.
Cuna toka. [TocTossHHBIN TOK.

Hanpsokenue. 3akon Oma i1 yyacTka LETu.

DnexTpuueckoe COIPOTHUBIICHHUE. VY nensHoe COIPOTHUBIICHHE BEILIECTBA.
ITocnenoBarenbHOE, MapalIeIbHOE, CMEIIAHHOE COEAMHEHNE IPOBOHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOIHOCTD 3JIeKTPUUYECKOT0 TOKA.

ONeKTpOABMKYIAsl CUjla U BHYTPEHHEE CONIPOTUBIICHUE UCTOYHUKA TOKA. 3aKoH OMa 11
HOJIHOM (3aMKHYTOH) asieKTprueckoi nenu. KopoTrkoe 3amMbIkaHUe.

OneKTpOHHAas IPOBOAMMOCTb TBEPABIX METAUIOB. 3aBHCHUMOCTb COIPOTHUBIICHUS
METaJIJIOB OT TeMIieparypbl. CBEpXIpOBOIUMOCTb.

DnexTpuueckuil Tk B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W NpPHUMECHAas IPOBOJUMOCTH IOJYIPOBOJHUKOB.
CsoiicTBa p—Nn-niepexoaa. IlomynpoBogHUKOBbIE TPHUOOPHI.

OneKTpUUeCKUid TOK B pacTBOpax M pacIlaBax dJIEKTPOJMTOB. JIEKTPOJIUTHYECKAs
JUccoLranus. JNEeKTPOIIN3.

OnexTpuuecKnuii TOK B razax. CaMOCTOSATENBHBIN U HECAMOCTOATEIbHBINA pa3pal. MosHus.
ITna3zma.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHWE: aMIIepMETP, BOJIBTMETD,
peocTat, UICTOYHUKHU TOKa, 3JIEKTPOHArpeBaTeNIbHbIE TPUOOPHI, AIEKTPOOCBETUTENIbHbBIE TPUOOPHI,
TEPMOMETP  CONPOTUBIIEHUS, BAKyyMHBIH  JMOJA, TEPMUCTOPHl U  (POTOPE3UCTOPHI,
IIOJIYIIPOBOJJHUKOBBIN JUOJI, TAJIbBAHUKA.

Jlemoncmpayuu
- W3mepenne cuitbl TOKa U HapsHKEHUS.

- 3aBUCHUMOCTb CONPOTHUBIICHUSA LWIMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, IUIOIIAIA
MIONIEPEYHOI0 CEYEHUSI U MaTepHaa.

- CMelaHHOE COEUHEHHUE POBOTHUKOB.

- [IpsiMoe u3MepeHue 3IIEKTPOABHKYIIEH cuibl. KOopoTkoe 3aMblkaHHE TallbBaHUYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

- 3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

- IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

- HckpoBo# paspsig v IPOBOAMMOCTb BO3AYXa.

- OnHOCTOPOHHSA MPOBOIUMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
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—  H3yueHne cMEmIaHHOTO COEAMHEHUS PE3UCTOPOB.
—  H3mepeHue 31eKTPOABMKYILEH CHUIIBI HCTOYHUKA TOKA U €T0 BHYTPEHHETO CONIPOTHBIICHHS.
—  HaOGnronenue anexkTpoinusa.

Me:knpeaMeTHbIE CBSI3U.

Wzyuenmne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCyIIECTBISETCS € YYETOM
COJepKATENbHBIX MEXKIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemuvie nousmus, CBSI3aHHbIE C M3YyYEHHEM METOJ0OB HAYYHOI'O IO3HAHMSL:
SBJICHME, HaydHbIM (akr, rumoresa, (usznyeckas BeIMUYUHA, 3aKOH, TEOpUs, HAOINIOJEHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHHMe CHCTEMbl YpaBHEHUH, JMHeHHass ¢QyHKuMsa, mnapaboda,
runepooia, uxX rpaguKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCHUHYC, TAHTCHC,
KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M HMX IPOCKIWU Ha OCH
KOOPJIMHAT, CII0)KEHHE BEKTOPOB.

Buonoeus: mexanmueckoe IBMKEHHE B )KUBOH mpupoze, nuddysus, ocMoc, TEII000MEH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEIaul, TEIJIOBOE PABHOBECHUE), SJICKTPUUECKHE SBICHUS B
’KUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPHABIX TeJl, JKUAKOCTEH M Ta30B, 3JEKTpUYECKHE
CBOWCTBA METAJLJIOB, AJICKTPOIUTUIECKAS JUCCOLUAINS, TalTbBAHHUKA.

T'eoepaghus: BMaxxHOCTH BO3TyXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonoeus: ipeoOpa3oBaHNE ABIKEHHUN C UCMIOIH30BAHUEM MEXAaHU3MOB, YUET TPEHHS B
TEXHUKE, TOIIIUITHUKK, WCIOJIh30BAHWE 3aKOHA COXPAHEHUS HMITyJbca B TEXHHKE (pakeTa,
BOJIOMET M JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOJMIIBHUK, KOHJAUIIMOHEP, TEXHOJIOTUHU MOJIyYeHHUs] COBPEMEHHBIX MaTe€pUajioB, B TOM YHCIIE
HaHOMATEepHaJioB, W  HAHOTEXHOJIOTWH,  JJEKTpOCTaTHYeCcKass  3alluTa,  3a3eMJIeHue
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MNpHUHTEp, 3JIEKTpOHArpeBarTelbHble MPHOOPHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, FAJIbBAaHHKA.

11 kaacc

Pasnen 4. DaekTpoanHaMuka.

Tema 4.3. Macnummnoe none. I1eKmpoMazHuUmMHAA UHOYKYUAL.

[TocrossHHbIE MarHuTHl. B3auMojelcTBHE MOCTOSHHBIX MAarHUTOB. MarnuTHoe TOJeE.
Bekrop maruuTHOM MHAYKUMU. [IpyHIMI Cylieprio3uMy MarHUTHBIX TOJIEH. JIMHUKM MarHUTHON
uHayKnuu. KapTuHa AMHUI MarHUTHOW MHYKIUU MOJIS IOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe noje npoBoAHMKA ¢ TOkoM. KapTuHa NUHUN MHAYKIIMM MarHUTHOTO IOJIS
JUIMHHOTO MIPSIMOIO NMPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOAHHMKA, KATYIIKH C TOKOM.
OneiT Opcrena. BzanmoencTere NpoOBOAHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJib U HallpaBJICHUE.

Cuna Jlopenma, €€ MoIynb W HampablieHHE. JIBW)KEHHE 3apshKEHHOM 4YacTHIBl B
OJIHOPOJTHOM MarHuTHOM moJjie. Pab6orta cumsr JlopeHiia.

SBneHue HIEKTPOMArHUTHOM WHAYKIMHU. [loTOK BekTOpa MAarHUTHOM WHIYKIUU.
DIEKTPOABUKYILASA CUJIA MHIYKIMU. 3aKOH 3JIEKTPOMarHuTHOW uHaykuuu dapazes.

BuxpeBoe anexTpuueckoe moje. DIEKTPOABIKYIIAs cujla MHAYKLIUU B IPOBOJHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.
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[IpaBuio Jlenna.

NHnykTUBHOCTD. SIBICHME CAMOMHAYKIIMH. DJIEKTPOJIBIKYIIAs CUJIa CAMOUHTYKIIUH.

DHeprusi MarHUTHOTO MOJISt KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE ToJIe.

TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHHE: IIOCTOSIHHbIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILI, UHIYKIIHOHHAs [1€Yb.

Jlemoncmpayuu
— OmnbIT OpcTena.

- OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

- JIuHMM MHOYKIMY MarHUTHOTO MOJIS.

— BzaumopeiicTBue AByX NPOBOJIHUKOB C TOKOM.

- Cuita Ammiepa.

— [HetictBue cuibl JIopeH1ia Ha HOHBI 3JIEKTPOJIUTA.

— SIBneHne 3NeKTPOMarHUTHOM MHIYKIUU.

- IIpaBuno Jlenna.

— 3aBUCHUMOCTD DJIEKTPOJBMIKYILECH CHUIIBI MHIYKIUUA OT CKOPOCTH M3MEHEHUS] MAarHUTHOTO
MOTOKa.

— SIBneHne caMOMHIYKIUU.

Vuenuueckuii s3xcnepumenm, 1abopamopmvie pabomul
— N3yueHne MarHuTHOTO TOJIs1 KaTYIIKH C TOKOM.

— WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.
- WccnenoBanue siBIEHUS 2IEKTPOMArHUTHON WHIYKITUH.

Pa3nea 5. KosieOanusi u BOJIHBI.

Tema 5.1. Mexanuueckue u 31eKMpPOMAZHUMHbLE KOJIEOAHUA.

Konebarenbnast cucrema. CBoOOgHBIE MexaHHuUeckue Kkoiebanusa. [‘apmoHmueckue
konebanus. Ilepwon, dacrora, ammuutyga u (aza konebaHuil. I[IpyKHHHBII MasTHUK.
Martematuueckuit MasTHUK. Y paBHEHUE TapMOHHUECKUX KoJebanuii. [IpeBparenre snepruu npu
TapMOHHYECKHUX KOJIeOaHUSIX.

Konebarenbubiit koHTYyp. CBOOOAHBIE AJIEKTPOMATHUTHBIC KONEOAHHUS B HJICATHHOM
KOJIeOaTeIbHOM KOHTYpe. AHAJOTUsg MEXIy MEXaHWYEeCKUMH U JJIEKTPOMArHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBienue o 3aTryxaromux KoneOaHUsAX. BbIHyX/IeHHbIE MEXaHUYECKUE KOJIEOaHMUS.
Pe3onanc. BeiHyXIeHHBIE 2IEKTPOMArHUTHBIE KOJIeOaHNsI.

[lepemennsbii Tok. CUHYCOMAAIbHBINA NTEPEMEHHBIN TOK. MOIIIHOCTh EPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHNUE CUJIbI TOKA U HATIPSKEHUS.

Tpauchopmarop. I[IpousBoacTBo, mepenada u MOTPEOICHHE SICKTPUUECKON IHEPTHH.
DKOJIOTHYECKHE PHUCKH TIPU TPOU3BOACTBE JJEKTpodHEepruu. KynbTypa HCIOIB30BaHUS
AJIIEKTPOIHEPTHH B TIOBCETHEBHOM JKH3HHU.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: JJIEKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKa, TMHUHU AJICKTpoIepead.

Jlemoncmpayuu
- HccnenoBanue mapaMeTpoB KoJIeOaTeIbHON CUCTEMBI (MPYKUHHBIN UM MaTeMaTHYECKUN

MasITHHK).



- Habmronenue 3aryxaromux KoaebaHuu.

- HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

- Habmoenue pesonanca.

- CBOOOIHBIE NMEKTPOMArHUTHBIE KOJIeOaHusI.

— OcuuiorpaMmbl  (3aBUCUMOCTHM  CHJIBI TOKAa W HANPsOKEHUS OT BPEMEHH) s
3JIEKTPOMArHUTHBIX KOJeOaHui.

— Pe3onanc npu mocienoBaTENIbHOM COEIMHEHUHU PE3UCTOpa, KAaTYLUIKW WHIYKTHMBHOCTH U
KOHJIEHCATOopA.

- Mopeinb TMHUY AIIEKTPOIIEPEAAUN.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

- HccnenoBanue 3aBUCUMOCTH MEPHOJIa MaJIbIX KOJeOaHU Ipy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipy3a.

— HccnenoBanue mNEpeMEHHOIO0 TOKAa B LENM M3  MOCIEAOBATEIbHO COEIUHEHHBIX
KOHJIEHCATOPa, KaTYLIKU U PE3UCTOpa.

Tema 5.2. Mexanuueckue u 31eKMpoMazHunHble 60JIHbL.

MexaHuueckue BOJIHbI, yci10BuUs pacnpocTpanenus. [lepuoa. CkopocTs pacipocTpaHeHUs
W juuHA BOJHBL [lomepednble W MponoJibHBIC BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3ByK. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJHBI. Y CJIOBHUS M3JIYUYEHHUs 3JEKTPOMArHUTHBIX BOJIH. B3amMmHas
opueHrtanus BekTopoB E, B, v B anexkTpomaruuTHOi BojHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHMe, TpeJoMJeHHe, Tmonspuzanus, audpakuus, wuHTepdepenuus. CKopocTh
ANIEKTPOMArHUTHBIX BOJIH.

[lIxana snekTpoMarHUTHBIX BOJH. [IpUMEHEHHE AIEKTPOMArHUTHBIX BOJH B TEXHHUKE U
OBITY.

[IpuHOMIIBI paHOCBA3M U TEJIEBUACHUS. Paaronokanus.

DNeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAroIIel Cpeibl.

TexHuueckue ycTpocTBa M MPAKTHUYECKOE MPUMEHEHHUE: MY3bIKaJbHbIE UHCTPYMEHTHI,
YIbTPa3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIULMHE, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu
- O0pa3oBaHue U pacpoOCTpaHEHUE TONIEPEUHBIX U MPOJI0IBHBIX BOJH.

- KoneoG:mromeecs Teno Kak HCTOUHUK 3BYKa.

— Habmronenne oTpakeHus U IPETOMIICHUSI MEXaHUIECKUX BOJTH.

— Hab6monenue natepdepeHnu u AUGpaKkiud MEXaHHUYECKUX BOJH.

- 3BYKOBOH pE30HAHC.

— Habmionenue cBS3M TPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUIUTYJIOM M YacTOTOMN
Kosie0aHui.

- HccnenoBanne  CBOMCTB — SJEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HUE, MPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 5.3. Onmuka.

I'eomeTpuueckas ontuka. [IpsMoanHeitHOe pacipoCTpaHEHHE CBETa B OJHOPOIHOM Cpeie.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.



OtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHre HM300pakeHHil B TIJIOCKOM
3epKaie.

[Ipemomiienne cBeTa. 3aKOHBI TMpETOMIICHHS cBeTa. AOCONIOTHBIA TOKa3aTellb
npesnomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yron MOJHOTO BHYTPEHHETO
OTpPaKEHUS.

Hucnepcus ceera. CroxxHbIN cocTaB Oesoro ceera. L[Ber.

Cobuparone U pacceuBaromiue JUH3bL. ToHKas auH3a. DOKYyCHOE pacCTOSHUE U
onTHYEeCKas cuiia TOHKOHM JIMH3bL. [locTpoeHne n3o0paxeHuii B cOOMparouX U PacceuBaIOIIUX
nuH3ax. @opmysa TOHKOM JIUH3bI. Y BEJIMUCHHE, 1aBaeMOE JTMH301.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHUKU.

BonnoBas onrtuka. WHTepdepeHnuus cBeta. KorepeHTHbIE WCTOYHUKHU. Y CIOBUSA
HAOJI0/ICHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPESHIIMOHHON KapTHHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. Judpakumonnas pemérka. YcloBue HAOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUH MOHOXPOMATUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[lonspuszanus ceera.

TexHuyeckue ycTpoiicTBa M MPaKTHUYECKOE MPHUMEHEHHUE: OYKH, Jyna, ¢oToammnapar,
MPOEKIIMOHHBIN arapaT, MUKPOCKOTI, TEJIECKOI, BOJJOKOHHAs ONTHUKA, TH(PPAKIIMOHHAS PEIIETKA,
MOJISIPOUI.

Jlemoncmpayuu
— [IpssiMonuHeitHOE pacnpoCTpaHEHUE, OTpaKEHUE M IperomiieHHe cBera. Onruyeckue

puOOopHI.
— [TonHoe BHyTpeHHEE oTpaxkeHue. MoJieiab CBETOBOAA.
— UccnenoBanue CBOMCTB N300pasKeHUM B JIMH3aX.
- Mopenn MUKpOCKOIa, TEJIECKOIIA.
— Habmtonenue natepdepeHnnu cera.
— Habmronenue nudpakuuu ceera.
- Hab6mronenue qucniepcuu certa.
- [Tony4yeHue cnekTpa ¢ HOMOUIBIO MPU3MBIL.
— [Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
- HabGmronenue monsipuszaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
- N3mepenne mokazatens mpeIoMIICHUS CTEKIA.

- HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.
— Habmronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI CIeIHAJILHOM TEOPHH OTHOCHTEIbHOCTH.

['panuibl MPUMEHUMOCTH KiaccMueckol mexaHuku. llocTymarsl crneunaibHOW TEOpUHn
OTHOCHUTEIIFHOCTH: WHBAPUAHTHOCTH MOJYJSI CKOPOCTH CBe€Ta B BaKyyme, MPUHIUI
OTHOCHUTEJIbHOCTH DWHINTEIHA.

OTHOCHUTENHHOCTH OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIIEHNE JJTHHBI.

OHeprusi ¥ UMIYJIbC PENATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ FHEPrUel U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsI OKOSI.



Pasznea 7. KBanToBas pusuka.

Tema 1.1. Jnemenmol K6AHMOB0U ONMUKU

®otonsl. Popmyna [Tnanka cBsI3M 3HEPruM POTOHA C €r0 YACTOTON. DHEPTHSI K UMITYJIbC
doroHa.

OtkpeiTie u wuccrneaoBanue ¢oroddpdexra. Omnbitel  A.l'. CtoneroBa. 3aKoHBI
dotoaddekra. YpaBuenue DitHmreiHa 115 hoTodddekra. «KpacHas rpanuiiay Gorodddekra.

JaBnenue cera. OnwiTel [1.H. JIeOGenena.

XHUMHUYECKOE IEHCTBHE CBETA.

TexHuyeckue yCTpoiiCTBa M IMpakTUYECKOE MpUMEHeHHe: (HOTOIIEeMEHT, (OTOAATUUK,
CoJTHEYHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu
— D010 deKT Ha YCTAaHOBKE C LIMHKOBOM IIACTUHOM.

- HccnenoBanue 3akoHOB BHemHero Gotorddexra.
— Cseroauo.
— Conneuynas 6arapes.

Tema 7.2. Cmpoenue amoma.

Mopnens atoma Tomcona. OnbiTel Pesepdopaa no paccesauro o -dactuil. [Lranerapras
Monenb atoMa. [locrymarel bopa. U3nydenue u mornomeHue (GOTOHOB NPH NEPEX0Jie aToMa ¢
OJIHOT'O YPOBHS SHEPrUu Ha pyroil. Buasl cnektpoB. CekTp ypoBHEH 3HEPIUU aTOMa BOIOPO/IA.

Bonnoseie cBoiictBa yactuil. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJTHOBOM Ayanu3M.

CHoHTaHHOE U BBIHYKJEHHOE U3TyYEHUE.

TexHuueckue yCTpONCTBa U MPAKTHUECKOE TPUMEHEHHWE: CHEKTpPaJIbHBbIM aHaiu3
(CTIEeKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu
— Monens onsita Pezepdopaa.

- Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
- Habmonenne nuHelyaThIX ClIEKTPOB U3ITYUEHUS.
- Jlazep.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomuol
— Habmtoienue nuHedvyaToro CexKTpa.

Tema 71.3. Amomnoe aopo.

OKCIEPUMEHTHI,  JOKa3bIBAIOIINE  CIOXXHOCTh  CcTpoeHms  siapa.  OTKpeITHE
pannoaktuBHOCTH. OnbIThl Pe3epdopaa nmo onpenenenno cocraBa paaAuoakKTUBHOIO U3JIy4EHHUS.
CgoiicTBa anbda-, 6era-, raMMa-u3TydeHus. BiusHre pagnoakTHBHOCTH Ha )KUBBIE OPTAHU3MEI.

OTtkpbiTHE TIpOoTOHA M HeWTpoHa. Hyknonnas mozaens sanapa IeitzenGepra—lBaHeHKo.
3apsn sapa. MaccoBoe uncio siapa. M30Tornsl.

Anwpa-pacniag. DIEKTPOHHBIM M MO3UTPOHHBIN Oera-pacman. ['amma-usnydenue. 3aKoH
PaANOAaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cumbl. JlegekT Macchl sapa.

SnepHsle peakuuu. JlelieHUe U CUHTE3 SAEP.

SAnepusiii peaktop. TepmosiaepHbiii cunTe3. IIpoGieMbl U TMEpPCHEKTHBHI SAEPHOM
OHEPTETUKHU. IKOJOTUUECKHUE ACTICKTHI SJICPHON SHEPTETHKH.

DneMeHTapHble YacTullbl. OTKPBITHE MO3UTPOHA.

MeTo1p1 HaOIIOIEHUS U PETUCTPAIIUH 3JIEMEHTAPHBIX YaCTHII.

@OyHnaMeHTaIbHBIC B3aUMOACHCTBUS. EAMHCTBO (pM3NYECKOi KapTHHBI MHpA.
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TexHuueckue ycTponcTBa U MPaKTHYECKOE MPUMEHEHHE: TIO3UMETpP, Kamepa BunbcoHa,
SJIepHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu
- CuY€TunK HOHU3UPYIOLUX YACTHUII.

- Y4eHUYECKUH IKCIIEPUMEHT, JJaOOpaTOpHbIE pabOThI
— HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3neu 8. DiieMeHTBI aCTPOHOMMY U ACTPO(PU3UKH.

Otanbl  pa3BuUTHs acTpoHoMuu. [lpukiiamHoe W MHUPOBO33PEHYECKOE 3HAUYECHHE
ACTPOHOMHUH.

Bun 3B€3anoro He6a. Co3Bes3aus, spkue 3BE3/bl, IIIAHEThI, X BUIUMOE ABH)KECHUE.

Conneynas cucrtema.

Connue. ConneuHass akTUBHOCTh. McTouHuk sHeprum ConHua u 3BE314. 3BE3IBI, UX
OCHOBHBIE XapaKTepUCTHKU. J[narpamMmma «CreKTpajibHbIN KJ1acC — CBETUMOCTbY. 3BE3/1bl INIABHON
[IOCJIE0BATENbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTbY»  JuIsl  3BE3]  IJIaBHOMU
nociea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
MPOUCXOKICHUH U 3BOIoUMU CoJHLA U 3BE3/. DTalbl )KU3HU 3BE3 .

Mnuneunsiii [1yTs — Hama ["anaktuka. [lonoxenue u asuxenue Connua B ['anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TajaKTHK.

Bcenennas. Pacumpenue Bceenennoil. 3akon Xa060ma. PazOeranue ramaktuk. Teopus
bonwioro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnplie mpo6ieMbl aCTpOHOMUM.

Vuenuueckue nabnrooenus
- Habmronenns HEBOOPYKEHHBIM TJ1a30M C UCIOJb30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN

JUIsL OTpezeNieHus] TMOJOXKEHUSI HeOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3iusi CeBepHOro Moyymapus 1 sipkue 3BE3/bI.
- HaGnronenus B teneckon JlyHsl, mnanet, Mieunoro Ilytu.

O0o01aroIee MOBTOPEHHE.

Pons ¢u3uku u acTpoHOMHUM B SKOHOMHUYECKOW, TEXHOJOTHMYECKOM, COIMAIBLHON U
ATHYECKOH chepax 1esaTeIbHOCTH YeJI0OBEKa, POJIb U MECTO (DU3UKU U ACTPOHOMUU B COBPEMEHHOM
HAyYHOW KapTHHE MHUpA, poJib (U3HUECKON Teopud B (POPMHUPOBAHUU TMPEACTABICHUU O
buznyeckoil kKapTUHE MHUpPa, MeCTO (PU3NYECKOW KapTHHBI MHUpa B OOIIEM Ay COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX IIPEACTABICHUI O IPUPOJIE.

MexnpeamerHblie CBA3H.

N3yuyenne kypca ¢usuku 6a3zoBoro ypoBHs B 11 Kiacce ocyliecTBIS€TCS C Y4ETOM
COJIEp’KaTEeNbHBIX MEXIIPEIMETHBIX CBS3€il C KypcamMH MaTeMaThKH, OWOJIOTUH, XHMHH,
reorpadu U TEXHOJIOTHH.

Mesicnpeomemnvle nousmusi, CBSI3aHHBIE C U3YyYEHHEM METOJIOB HAYYHOI'O IMO3HAHMS:
ABJIEHUE, Hay4YHbIH (hakT, rumores3a, (Qu3MUecKas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHHH, TPUTOHOMETpUUYECKHE (YHKLIUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPBI M HX
MPOSKIIMA HAa OCH KOOPAHMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE SIEMEHTAPHBIX (DYHKIIUH,
MPU3HAKU TI0J100US TPEYTOJIbHUKOB, ONIPEeICHNE TUIOMIAIU TUIOCKUX QUTyp U 00bEMa Tel.
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Buonozus: snekrpuueckue sBIEHHS B KUBOW NpPUPOAE, KojeOaTelbHbIE JBUKCHHS B
JKUBOW IPUPOJE, ONTUYECKHUE SBICHUSA B JKUBOM INPUPOJE, NECHUCTBUE DPAJMALMM HA JKUBbBIC
OpraHU3MBI.

Xumus: CTpOEHUE ATOMOB M MOJEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TEIL,
MeXaHU3MbI 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

lI'eoepaghus: marHuTHbBIE MONIOCAa 3€MJIM, 3aJI€KU MarHUTHBIX PyA, GOTOChEMKA 3eMHON
IIOBEPXHOCTH, NPEICKA3aHUE 3eMIICTPSACECHUM.

Texnono2us: TMHUM IIEKTPOIIEpENay, FEHEPAaTOp EPEMEHHOIO TOKA, dJIEKTPOABUIATE b,
UHAYKIMOHHAs IIeYb, pajap, paJuoNpHEMHUK, TeNEeBHU30p, aHTeHHa, TenedoH, CBY-neus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONTHKA, COJIHEYHAas OaTapest.
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