AHHOTAIUA K padoyeii mporpamMMe cpeaHero oo01ero o0pa3zoBaHus
no ¢pusuke 10-11kmaccol
(0a30BbIil YPOBEHD)

PaGouas mporpamma yueOHoro mnpenmera «®Pusnka» pa3paboTaHa B COOTBETCTBUHU C
TpeboBanusiMu DenepasbHOTO  TOCYIAPCTBEHHOTO 00Pa30BaTENLHOTO CTaHIApTa CPEIHETO
oOmrero oopazoBanus (mprka3z MuHucTepcTBa 00pazoBanus U Hayku Poccuiickoii @enepanuu oT
17.05.2012 1. Ne 413 «OO0 yTBepX IE€HWHM U BBEICHUUM B JEHCTBHE (enepaabHOro
rOCyAapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAApTa CPEeaHEro o0uiero oOpa3oBaHusA»), HA OCHOBE
(denepanbHON OCHOBHON 00pa30BaTEIBHON MPOrpaMMEI CpeiHero o01ero oopazoBanus (Tipukas
MunuctepctBa npocsemienusi Poccuu ot 18.05.2023 Ne 371 «O6 ytBepxkaenuu ¢eaepaibHOMA
00pa3oBaTesIbHON MTPOTrpaMMBbl CpeHero o01ero oopasopanus» (3aperucTpupoBaHo B MuHIOCTE
Poccunm 12.07.2023 N 74228).

Henn u3yuenns npeamera/kypca «Pusukan:

— (opmupoBaHue UHTEpECA M CTPEMIICHUS 00YUaAIOIIMXCS K HAYYHOMY U3YUYEHHUIO IIPUPOJIBI,

pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

— pa3BUTHE TMPEACTAaBIEHUH O HAYYHOM METOJ€ IMO3HAaHUS M  (POpMHUpPOBaHUE
HCCIIEI0OBATENILCKOIO OTHOIIEHHS K OKPYKAIOLIUM SIBICHUSM;

— ¢opMupOBaHHE HAy4YHOTO MHPOBO33PEHHUS KaK pe3ysbTaTa HM3Y4YeHHS OCHOB CTPOCHHS
MaTepuH U GyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

— (opmupoBanue yMeHHI OOBACHATH SIBICHHUS C MCIIOJIB30BaHUEM (DU3UYECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTeJIbCTB;

— (opmupoBanue mpeACTaBICHUNH O POIM (U3UKU IS Pa3BUTHSA JIPYTHX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHM.

JlaHHBIE 1IeNn penIaroT cieayonme o0pa3oBaTelbHbIC 3aa4H:

— TNpHOOpETeHHE CHUCTEMBbl 3HAHUN 00 OOMUX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUAX, BKIIOYAs MEXaHHUKY, MOJEKYJIAPHYIO (PU3UKY, NEKTPOAMHAMUKY, KBAHTOBYIO
(bU3UKy U AIEMEHTHI aCTPOPHU3UKY;

— (opmupoBanue yMeHuUl IPUMEHATh TEOPETUUECKHUE 3HAHUA IS 00 BACHEHUS (PU3UUECKUX
SIBJIGHUH B PUPOJIE U JIUISl MPUHATHUS IPAKTUYECKUX PEIICHU B TIOBCEITHEBHOM KU3HU;

— OCBOGHHE CITIOCOOOB PEUICHHUS PA3TUYHBIX 33/1a4 C SBHO 3aJJaHHON (U3NIECKOIl MOJIETIbIO,
3a/1a4, MoJIpa3yMeBaroINX CAMOCTOATEIBHOE CO3/1aHne PU3NYECKON MOJIEH, aIeKBaTHOM
YCIIOBUSIM 33J1a4H;

— TMOHMMaHue (U3NYECKHX OCHOB W MPHHILMUIOB JEHCTBHS TEXHHUYECKUX YCTPOMCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMSHUS Ha OKPYXKAIOLIYIO CPENY;

— OBJIAQJICHHME METOJaMH CaMOCTOSITEIbHOTO IUTAHUPOBAHMS M MPOBEACHUS (DU3MUECKUX
HKCHEPUMEHTOB, aHAJIN3a U UHTepIpeTaluu HH(POPMAIMU, OTIPEAETICHHS T0CTOBEPHOCTH
MOJTy4E€HHOTO pe3yibTaTa;

— CO3JaHUE€ YCJIOBUM U1 Pa3BUTHS YMEHHI IMPOEKTHO-UCCIEI0BATEIICKOM, TBOPUYECKOM
JIeATEIIbHOCTH.

VYueOubii npeamer «dusnka» BXOAUT B NpeAMETHYIO 00nacTh «EcTecTBeHHO-HaydHBIC
IpeIMeThl», SBISETCs o0s3arenbHbIM uis u3yueHuss B 10-11 kmaccax u Ha ero u3ydeHue
orBoautcs 136 vacos (B 10 kiacce - mo 2 yaca B Hezieqo, B 11 kmacce — o 2 yaca B HEJIEIO).

Martepuan kypca (GU3HKH 10 KJaccaM pacroyiaraeTcs CleAYIOmuM 00pa3oMm:

10 knacc
Paznen 1. ®uznka u MeTOAbl HAYYHOTO MO3HAHUS
®usuka — Hayka o mpupozie. HayuHele MeToAbl MO3HaHUS OKpyskarouero mupa. Poib
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS MPUPOABL. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue (U3NYECKUX SBICHUNA W mporieccoB. Hay4nspie rumoressl. Ousnueckue
3aKOHBI ¥ TEOPUU. | paHHIIbI MPUMEHUMOCTU (HU3HUECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUSI.
Pome m mecto ¢usumkm B (GOpMHPOBAHWU COBPEMEHHON HAydyHOW KapTUHBI MHpa, B
NPaKTUYECKON AEATENbHOCTH JIFOJIEH.



Jlemoncmpayuu

AmnanoroBbie ¥ IU(PPOBBIC U3MEPUTEIEHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATIUKH.
Pa3gen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBHKeHHE. OTHOCHTEIBHOCTh MEXaHHYECKOro JABmxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepememienue, ckopocTh (CpedHsisi CKOPOCTb, MI'HOBEHHAs CKOPOCTb) U YCKOpPEHHE
MaTepuaIbHON TOUYKHM, UX MPOCKIUU HAa OCH CUCTEMBbI KoopauHaT. ClOXeHue MepeMenieHu u
CJI0’KE€HHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPsSIMOJIMHEHHOE nBIKeHUe. ['paduku 3aBUCUMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U EPEMEILIEHUS] MATEPUAJIbHON TOYKH OT BPEMEHHU.

CBoOoiHOE MajieHne. Y CKOpeHHEe CBOOOIHOTO TIaCHHS.

KpuBonuneiiHoe nBuxeHue. [[BUkeHME MaTepuaIbHOM TOYKM IO OKPYKHOCTH C
MMOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEMHAsA CKOpOCTh. [lepruon u yactora
oOpatenus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHu4eckne ycTpoicTBa U MPAKTUIECKOE MPUMEHEHHE: CITUOMETD, IBHXKCHHE CHAPSIIOB,
LIETIHbIE U peMEHHBIE MTepeAayH.

Jlemoncmpayuu

Mopaenb cucTeMbl OTCUETA, UIUTFOCTPALIMS] KHHEMAaTUYECKUX XapaKTEPUCTUK JBUKEHUSI.

[TpeobpazoBanue NBMKEHHUI C UCTIOIB30BAaHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3/IyX€ U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenne aBm>xeHus Tena, OpOIIEHHOT0 MO YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenune yckopeHust CBOOOIHOTO MaieHusl.

Hamnpapnenue ckopocT npu IBUKEHUHU TT0 OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, 1abopamopmvie pabomul

N3yueHnne HepaBHOMEPHOTO JABMKCHHUS C IICJIBIO OMPE/IETICHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanre COOTHOIICHHS MEXKTY My TAMU, TPONUEHHBIMH TEJIOM 3a IOCIEA0BaTEIbHbBIE
paBHBIE TIPOMEKYTKH BPEMEHH TNPU PABHOYCKOPEHHOM JBMKEHUU C HAYaJIbHONW CKOPOCTHIO,
PaBHOU HYJIIO.

N3yueHne NBUKEHHUS IAPUKA B BSI3KOM JKUJIKOCTH.

Nzyyenne nuxeHus Tema, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

ITpunnun otHocutensHOcTU [Manuites. Ilepsslit 3akoH HeroToHa. MIHepHanbHbIE CUCTEMBI
OTCYETA.

Macca tenma. Cwunma. Ilpunnun cynepriosunmu cuil. Bropoit 3akon HerooTona st
MaTepuaibHON TOUkU. TpeTuii 3akoH HploTOHA 119 MaTepuaIbHbBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buasl Tpenus (1mokosi, CKoibxeHus, kauenust). Cuina tpenust. Cyxoe tpenue. Cuna
TPEeHUs CKOJIbXKEeHHsI U cuia TpeHus nokosd. Kosdduuuent tpenusa. Cuna conpoTUBICHUS MpU
JBUKEHUU TeJa B )KUIKOCTH WJIU Ta3e.

[TocTynaTenbHOE U BpaniateabHOE JBUKEHHE a0COIIOTHO TBEPAOTO Tea.

MoMeHT cuJIbl OTHOCUTENIBHO OCcH BpalleHus. [1nedo cuibl. ¥YcnoBus paBHOBecHs TBEPAOTO
Tena.

TexHudeckue yCTpONCTBA W MPAKTUYECKOE NPUMEHEHUE: TOAIIMITHUKY, JABUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxxeHue CHilL.



3aBUCUMOCTh CHUJIBl YIIPYTOCTH OT Ae(OopMaIiu.

Hesecomocts. Bec Tena rnpu yCKOPEHHOM MOIBEME U NAJCHHH.

CpaBHeHUE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKEHUS.

VYcioBus paBHOBeCHUs TBEPAOTro Tena. Buibl paBHOBECHS.

Yuenuueckuui sxcnepumenm, 1abopamopmvie pabomul

W3ydenue nBukeHust Opycka o HAKIOHHOH MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CWIJI YNPYTOCTH, BO3HMKAKOUIMX B IPY)KUHE U PE3MHOBOM
oOpa3stie, oT ux AedopMaIuu.

Hccnenosanue yciaoBuid paBHOBECHS TBEPAOIO TEJIA, UMEIOIIETO OCh BPALLECHUS.

Tema 3. 3akoHnbl cCOXpaHeHUs 6 MeXAHUKE

Nmnynbse MatepuaabHON TOUKH (Tea), CUCTEMbl MaTepHaIbHBIX TOUYEK. MIMITyJIbC CHIIBI U
M3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPaHEHUs UMITyJbca. PeakTMBHOE ABUKEHUE.

Pabota cuinbl. MOIIHOCTD CHJIBI.

Kunernueckasi sHeprust MatepuaibHONH TOUYKH. Teopema 00 M3MEHEHHH KHHETHYECKOU
JHEPIrUu.

[orennmaneHas sHeprus. [loreHnpanpHas sHEPrus yupyro 1eOpMUPOBAHHON MPY>KUHBI.
[TorennuanbHast SHEPrHs Tea BOJIN3U NOBEPXHOCTH 3EMIIH.

[loTeHunanbHble U HEMOTEHIHMaIbHbIE CHUJIbL. CBsI3b paOOThl HEMOTEHUUAIBbHBIX CUJI C
N3MEHEHHEM MEXAHUUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUUYECKOM JHEPTUH.

Yrpyrue v Heynpyrue CTOJKHOBEHMS.

TexHuueckue yCTpOMCTBA U NPAKTHUYECKOE MPUMEHEHHUE: BOAOMET, KONED, IMPY>KUHHBII
MIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEeHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexona nmoTeHIMATBLHONW SHEPTUU B KHHETUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomul

N3ydyenne abCONIOTHO HEYNpPYyroro yjaapa C IHOMOMIbIO JABYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOThl CHJIBI C M3MEHEHHEM MEXaHWYEeCKOW JHEepruM Teja Ha
IIpUMEpPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Paszpnen 3. MoaekyasipHas ¢pu3uka 1 TepMOIMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE TIOJI0KEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH U UX OIBITHOE 00OCHOBAHHUE.
Bpoynosckoe nasmxenue. Anuddysus. Xapakrep IBHKEHUS U B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mogenu cTpoeHusl ra30B, JKUAKOCTEH 1 TBEPBIX TN U 00bICHEHUE CBOWCTB BEILIECTBA HA OCHOBE
3THX Mozenei. Macca u pazMepsl Mosiekyil. KonnuectBo Bemectsa. [loctostnaast ABoranapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remnepatyp Llenbcusi.

Monens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETHYECKOH TEOPHUH
WaeanpHOTO Taza. AOcComIoTHas TeMmIepaTypa Kak Mepa CpeaHedl KWHETHYECKOW DJHEepruu
TEIUIOBOTO JBMKEHUs yacTull rasza. lllkana remnepatyp KenbBuna. 'a30Bble 3aK0HBI. Y paBHEHNE
MenneneeBa—Knaneiipona. 3akoH JlaneToHa. M3omporneccsl B UACAIBHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BemlecTBa. [ 'paduyeckoe mpeacTaBieHHE H30IMPOIECCOB: H30TEPMa, H30X0pa,
n3zo0bapa.

TexHnueckue ycTpoicTBa M MPAKTUIECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHE BemiecTBa, (oTorpaduu MOJIEKyI
OpPraHMYECKHUX COCIUHCHUM.

OmnbITel 10 MU (Y3UH KUAKOCTEH U Ta30B.

Mozenb OpOyHOBCKOTO JIBUKEHUS.

Mogenb onbiTa lTepHa.

OnbIThl, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHS.



Mopaenb, HTIOCTPUPYIOLLAs IPUPOTY IABJICHUS ra3a Ha CTEHKHU CoCya.

OnbIThl, WITIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UEAIBHOTO ra3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamoptvie pabomoi

Ompenenenrie mMacchl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE HM3MepeHud 00bEma
KOMHATBHI, IaBJICHUS U TEMIIEPATYyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX1y ITapaMeTPaMU COCTOSIHUS pa3pe’KEHHOT0 rasa.

Tema 2. Ocnoebl mepmoounamuxu

TepmonuHamudeckass cucteMa. BHYTpeHHsS >HEprus TEPMOAMHAMHYECKOW CUCTEMBI H
croco6Obl e€ m3MeHeHus. KonmndyecTBo TemnoTsl U padota. BHyTpeHHsIsE SHEprUusi 0JHOATOMHOTO
ueanbHOro ra3a. Buasl Teronepenayn: TeIIONPOBOAHOCTh, KOHBEKIUS, U3IydeHHE. Y AelbHas
TEIJI0EMKOCTh BelecTBa. KoanyecTBo TEIIOTHI IPH TEeIIONEpeaaye.

[lonsatne 00 ammabatHOM mpouecce. [lepBblii 3akoH TepMmoanHaMuKH. llpumenenue
MIEPBOTr0 3aKOHA TEPMOJUHAMUKH K u3ompoleccam. [ paduyeckas uHTeprperanus padoThI rasa.

Bropoii 3akoH TepMoarHaMuK. HeoOpaTHMOCTh TPOIIECCOB B MPUPOJIC.

TeruoBeie MamuHbl. [IpuHIUNBL AeiicTBHS TemIoBbIX MamuH. [IpeoOpa3zoBaHus sHEPTUU B
TeTuoBbIX MamnHax. Koadduuument nonesnoro neiicreus termnoBoi mamunsl. Llukn Kapao u ero
KO3 PHUIMEHT MOJIE3HOTO JeHCTBUSA. DKOJIOTHYECKHE MPOOIEMbl TEMIOIHEPTETUKH.

TexHuueckue ycCTpoiiCTBa W MPAKTUUYECKOE TMPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpEHHEHW SHEpruM Tena IMpH COBEPLICHUHM palbOoThl: BBUIET NMPOOKU M3
OYTBUIKU MO ACHCTBUEM C)KAaTOT0 BO3lyXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe MyTEM TpeHus
(BUI€OAEMOHCTpPALINSA).

N3menenne BHyTpeHHEHN 3HEpruM (TeMIepaTyphl) Tejla IpU TeIUIonepeiaye.

OnbIT 10 aabaTHOMY PaCIIMPEHHUIO BO3yXa (OIBIT C BO3IYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUraTelIsl BHyTPEHHETO CTOPAHUs, PEaKTUBHOIO JBUTATES.

Yuenuueckuu sxcnepumenm, 1abopamoprvie pabomul

N3mepenue yienpHON TEIIOEMKOCTH.

Tema 3. Azpecammnbie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanue u koHAeHcalus. Mcnapenue u kuneHue. AOCOMIOTHAS U OTHOCUTEIbHAS
BJIQKHOCTh Bo3/yXa. HachlmeHHbIN map. YenpHas TemuioTa mnapooOpa3oBaHUs. 3aBHCHUMOCTb
TEMIEPATYPbI KUIIEHUS OT JaBJICHUS.

Tsépnoe teno. Kpucrannuueckue u amopdHble Tesa. AHU30TPONUS CBOMCTB KPUCTAIIIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE Marepuanbl. [lnaBneHne W Kpuctamnuzanusa. Y aeiabHas
TerioTa miasienus. Cyonumanus.

YpaBHEHHE TEIUIOBOTO OataHca.

TexHnueckue ycTpolcTBa M IPAKTUYECKOE IPUMEHEHHE: TUTPOMETP M ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTHH MOIYUEHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YUCJIE HAHOMATEpPHUAJOB,
1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIICHHBIX [1APOB.

Kunenue npyu NoHWKEHHOM J1aBICHUH.

Crioco6b1 U3MEpEeHUs BIaXKHOCTH.

HabmroneHue HarpeBaHus U IJIaBJICHUS KPUCTANIMYECKOTO BEIIECTRA.

JleMoHCTpaLus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol

N3mepenune 0OTHOCUTENBHON BIaXKHOCTH BO3TyXa.

Pa3znea 4. DiiekTpoguHaMuKa

Tema 1. dnekmpocmamuka

OneKkTpu3anusi Tel. OJEKTpUYecKuid 3apsn. J[Ba BuIa 53IEKTpUYECKUX —3apsoB.
[IpoBoaHMKY, TUANEKTPUKU U TIOJYTPOBOIHUKU. 3aKOH COXPAHEHMSI SJIEKTPUUYECKOT0 3apsiia.



Bzaumopetictue 3apsgoB.  3akoH Kynona. TodeuHbld  3JEKTPUYECKUH  3apsl.
DnekTpuyeckoe moje. Hanpsok€HHOCTH 3iekTpudeckoro mois. [lpuHnun cynepno3unuu
3JEKTPUYECKUX NoJel. JINHNM HANpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGora cun anekrpocrarudeckoro nods. [lorenman. Pasnocts norennuanos. [IpoBogauku
U JUAJIEKTPUKHU B 3JIEKTPOCTATUUECKOM Moe. [[uanexkrpudeckas NpoOHUIAEMOCTb.

OnektpoéMkocTb. Konmencarop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. JHEPTHst
3apsHKEHHOr0 KOHJIEHCATOPA.

TexHu4ecKkue YCTpOCTBA M MPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
JNEKTPOCTaTUYECKaAsl 3allluTa, 3a3eMJICHHE SJEKTPONPHOOPOB, KOHAECHCATOP, KOMMPOBAIHHBIN
armapar, CTpyHUHBINM IIPUHTED.

Jlemoncmpayuu

Y CTpoCTBO U IPUHIMUIT AEHCTBUSA 3JIEKTPOMETPA.

B3aumopelicTBre Ha’IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE T10JI€ 3apSKEHHBIX TEJL.

[IpoBOIHMKH B 3IEKTPOCTATUUECKOM II0JIE.

DIIEeKTpOCTATUYECKAs 3aIlUTA.

JIMpNEeKTPUKHU B 3JI€KTPOCTATHUECKOM TOJIE.

3aBUCHUMOCTB JIEKTPOEMKOCTH TUIOCKOT'0 KOHAEHCATOPA OT TUIOIIAAH TIJIACTHH, PACCTOSHHS
MEXIy HUMH U TUAJIEKTPUUECKON TPOHUILIAEMOCTH.

DHeprus 3apssKeHHOT0 KOHIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nexkmpuyeckuit mox. Toku é paznuunvix cpeoax

DIIEKTPUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHUS JICKTPHUECKOTO TOKA. MICTOYHWKH TOKa.
Cuna Toka. [TocToSHHBIN TOK.

Hanpsoxenue. 3akon OMa 171 yyacTka IENu.

DIIEKTPUUYECKOE CONPOTHUBJICHUE. VnenvHoe CONPOTHUBIIEHUE BEILIECTBA.
[TocnenoBatenbHOE, TapaIEIHbHOE, CMEIIAHHOE COSTUHEHNE TTPOBOTHUKOB.

PaGora sanextpuyeckoro Toka. 3akoH J[xoyns—JIeHna. MOIIHOCTh 3NEKTPHUUECKOT0 TOKA.

DNEeKTPOABMKYIIAS CHJIAa M BHYTPEHHEE CONMPOTUBIIEHNE UCTOYHUKA TOKa. 3akoH Oma 11st
MOJIHOM (3aMKHYTOM) aekTpuueckoil nenu. KopoTkoe 3amMbikaHue.

DNIEeKTPOHHAs MMPOBOIUMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTh CONTPOTHUBIICHUS METAJIJIOB
oT Temreparypbl. CBEpXIPOBOUMOCTb.

DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[MonmynpoBonuuku. CoOCTBEHHass W TPUMECHAs MPOBOJUMOCTH MOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-niepexoaa. [ToaynpoBoAHUKOBBIE PHUOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax M paciuiaBax »3JEKTPOJIUTOB. DJIEKTPOJIUTHUYECKAS
JACCOLMaNus. DIEKTPOIU3.

DNeKTpUYECKHil TOK B razax. CaMoCTOSATENbHBIA U HECAMOCTOSTENIbHBIN pa3psl. MonHus.
[Ina3ma.

TexHU4eCcKre yCTPOICTBA U MPAKTUUECKOE MPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTAT,
WCTOYHUKUA TOKa, OJEKTPOHArpeBaTelbHbIE MPHOOPHI, AJIEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETP  COMPOTUBIICHUS, BaKyyMHBIH  JIHOA, TEPMUCTOPBI U  (HOTOPE3UCTOPHI,
MOJIYIIPOBOITHUKOBBINA TNOJ, FajIbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAIIPSIKEHUS.

3aBUCUMOCTb COIPOTHUBIICHUS] IWIMHAPUYECKUX TPOBOJHUKOB OT JUJIMHBI, IUIOLIATU
MONEPEYHOI0 CEUEHUsI U MaTepuana.

CwmenranHoe coeIMHEHUE TTPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3aeKTpoABMKYIIeH cuibl. KopoTkoe 3aMblKaHHE TalbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYpPHI.



IIpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3ps ¥ IpOBOJUMOCTD BO3yXa.

ORHOCTOPOHHSIS MPOBOIUMOCTD TUOJA.

Yuenuueckuu sxcnepumenm, rabopamoprule pabomul

N3y4yenne cMemaHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpoABUKYIEH CHIIBI HICTOYHUKA TOKA M €r0 BHYTPEHHETO CONPOTHBIICHHUS.

Habmronenue snextposnnsa.

MexnpeamMeTHble CBSI3U

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHsS B 10 kimacce oCyIIeCTBISETCS € y4€TOM
COJlep)KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€H € KypcaMu MaTeMaTUKH, OWOJIOTMH, XUMUH,
reorpauu U TEXHOJIOTHH.

Meoicnpeomemnuvle nousimusi, CBA3aHHbIE C HM3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBJICHHE, Hay4yHbI (akT, rumoresa, (usnuyeckas BeIMYMHA, 3aKOH, TEOpHs, HaAOJIOJEHMUE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHle CUCTEMbl ypaBHEHUI, TuHelHast GyHKIM, napaboia, runepboda,
uX rpaduKu U CBOICTBA, TPUTOHOMETPUYECKHE (PYHKIUHN: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC,
OCHOBHOE€ TPHUIOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHl M MX IPOEKIMH HAa OCHU KOOPJIMHAT,
CJI0KEHHE BEKTOPOB.

Buonoeus: Mexanudeckoe JBMKEHHE B JKMBOW mpupoje, 1uddys3us, 0cMocC, TeI000MeH
YKUBBIX OPTaHU3MOB (BU[bI TEILIONEPEIAUH, TEIJIOBOE PABHOBECHE), IJIEKTPUUECKUE SIBJICHUS B
YKUBOW MPUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBa, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBBIE CBOWMCTBAa TBEPABIX TeEN, XUAKOCTEH U Ta30B, AIEKTPUUYECKUE
CBOICTBa METAJIOB, 3JEKTPOJIUTHYECKAs AUCCOLUALIMS, FaIbBaHHUKA.

I'eoepaghus: BI1a)KHOCTh BO3yXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeodpa3oBaHKe IBUKEHUI C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TMOAIUIMHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHHUs HMMIIyJIbCa B TEXHHKE (pakeTa,
BOJAOMET U JApyTue), JBUraTellb BHYTPEHHEro CropaHusi, mapoBas TypOuHa, OBITOBOU
XOJIOJWIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJy4YE€HUSI COBPEMEHHBIX MATEPHAJIOB, B TOM YHCIIE
HAaHOMATEepUaJlIOB, W  HAHOTEXHOJOTWH,  DBJEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHHE
AJIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBI TNpHUHTEp, 3JIEKTpOHArpeBaTelbHbE MPHOOPHI,
3JIEKTPOOCBETUTEIbHBIE IPUOOPHI, TAIbBAHUKA.

11 knacce
Pa3znea 4. DiiekTpoguHaMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKYUA

IlocTossHHBIE MarHuThl. B3auMOAeHCTBHE IOCTOSHHBIX MAarHuTOB. MarsmutHoe IoJIe.
Bekxrop marauTHOM MHAYKUUH. [IpUHIMI Cyneprno3uuuyu MarHuTHLIX 1ojae. JIMHMY MarHUTHOU
nHAyKIuK. KapTuHa TMHUI MarHUTHON MHAYKIHAU NOJIS IOCTOSIHHBIX MATHUTOB.

MarautHoe 1ojie IpOBOAHMKA ¢ TOKOM. KapTuHa NMHMHA MHIYKIUMM MarHUTHOTO MOJIS
JUIMHHOTO IPSMOr0 NPOBOJHUKA M 3aMKHYTOT'O KOJIBLIEBOTO IPOBOJHUKA, KATYIIKA C TOKOM.
OmnsIT Opcrena. BzaumozaeiicTBie NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOLYJIb U HalIPABJICHUE.

Cuna Jlopenna, e€ Moaynab W HampaBieHHE. J[BW)KEHUE 3apsyKEHHOM 4YacTUIBl B
OJTHOPOJTHOM MarHUTHOM moJjie. PaGora cunsl Jlopenua.

SIBneHue DIEKTPOMAarHUTHOM MHAYKOUM. [IOTOK BEKTOpa MAarHUTHOM HMHIYKIIHH.
OnexTpoABMKYyLIas CUJIa MHIYKIUHU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKunu Papanes.

BuxpeBoe anexkTpuyeckoe Imoisie. DIEKTPOABMKYIIAs CHIAa MHAYKLUU B IPOBOJHHUKE,
JBUKYLIEMCS TIOCTYNATEIbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBuio Jlenna.

NHayKTUBHOCTS. SIBIEHNE CAaMOMHAYKINUN. DIEKTPOABIKYIAsl CHJIa CAMOMHAYKIIHH.

DHeprusi MarHUTHOT'O TOJISl KATYILIKU C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.



TexHuueckne yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TOCTOSHHBIE MAarHUThI,
3JIEKTPOMATrHUTHI, 3JIEKTPOBUTATEb, YCKOPUTEIIN 3JIEMEHTAPHBIX YaCTHUI, HHAYKIIMOHHAS T1€Ub.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE 3JEKTPOHHOI'O My4YKa MAarHUTHBIM MOJIEM.

JIuHUY MHAYKIIUY MAarHUTHOTO TOJIS.

BzaumopelicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amrniepa.

JeiictBue cuibl JIopeHI1a Ha MOHBI AJEKTPOJIUTA.

SIBneHune HMeKTPOMArHUTHON MHIYKIIUU.

IIpaBuio Jlenmna.

3aBUCUMOCTD JJICKTPOJBIKYIIEH CHUJIbI UHAYKIIMU OT CKOPOCTH M3MEHEHHS] MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yueHrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

HccnenoBanue AeHCTBUS MOCTOSIHHOTO MarHUTa Ha pAMKY C TOKOM.

UccnenoBanue siBIEHUS SJICKTPOMArHUTHON MHIYKITHH.

Pa3nen 5. Kojie0anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumusle Koieoanus

KonebarenpHast cucrema. CBoOOIHBIE MexaHMuUeckne Kkonebanus. [‘apMmoHHuUeckue
koneOanuda. Ilepuon, wacrota, ammuutyna u  (asa koneGaHuil. I[lpyXMHHBII MasTHUK.
MatemaTrueckuii MasiTHUK. Y paBHEHHE rapMOHUYECKHX Konebanuid. [IpeBpaiiienue sHepruu npu
TapMOHHYECKHUX KOJICOAHUSX.

KonebarenpHblit koHTYp. CBOOOJHBIE DSIEKTPOMArHUTHBIE KOJNEOaHUS B HICATHHOM
KOJIeOaTeIbHOM KOHTYpe. AHAIOTHS MEXKIy MEXaHHMUYEeCKUMH ¢ 3JEKTPOMArHUTHBIMU
konebanusamu. @opmymna ToMcoHa. 3aKOH COXpaHEHUS SHEPTUU B UACAITBHOM KOJIeOaTeIhbHOM
KOHTYpE.

[IpencraBnenue o 3aTyxaromux KoyieOaHUsX. BrIHYKIEHHBIE MEXaHUYECKHE KOJeOaHus.
Pe3onanc. BeiHyXaeHHBIE 2JIEKTPOMarHUTHBIC KOJIEOaHUSI.

[lepemennbiit Tok. CUHYCOUJIaNbHBIN MEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTATYTHOE U JEHCTBYIOIIEE 3HAUCHNUE CUJTBI TOKA U HATIPSIKEHUSI.

Tpanchopmarop. IlpomsBoacTBo, mepemada U MOTPEOJICHUE DIEKTPHUSCKONH IHEPTHH.
DKOJOTMYECKUE PHUCKU TPU TPOU3BOJCTBE dJIEKTpodHEepru. KynbTypa uCHosib30BaHUS
3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HHU.

TexHuuecKkne yCTpPOMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: BJIECKTPUYECKHN 3BOHOK,
reHepaTop NePEeMEHHOT0 TOKA, JIMHUM 3JIEKTpoIepeay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJIeOATENbHON CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHUECKUN
MasITHUK).

Hab6mronenue 3atyxatonmx KoiaeOaHui.

HccnenoBanne CBONCTB BEIHYKICHHBIX KOJICOAHMIA.

HaGmonenue pezonanca.

CBOOOIHBIC PJIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuumiorpaMmbl  (3aBUCUMOCTH  CHUJIBI  TOKa W HANpsDKEHUS OT BPEMEHH)  JUIs
3JICKTPOMATHUTHBIX KOJICOAHUA.

Pe3onanc npu mociaegoBaTeIbHOM COEIUHEHUU PE3UCTOpPA, KATYIIKH HWHIYKTUBHOCTH U
KOHJIEHCATOpa.

Mogaenb TMHUAN 3JIEKTPONEPEIAUH.

Yuenuueckuil sxcnepumenm, 1abopamophvie pabomol

HccnenoBanue 3aBUCMMOCTH TIEPHOJIa MaJIbIX KOJIeOaHU rpy3a Ha HUTU OT JJIMHBI HUTH U
Macchl Ipy3a.



HccnenoBaHne TmNepeMEHHOTO0 TOKAa B LENM M3 IOCIEI0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIlIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbLE 6OIHbL

MexaHuueckue BOJIHBI, yclIoBUs pacnpoctpaHeHus. [lepuon. CkopocTh pacpocTpaHEeHuUs
u juvHa BosiHbl. [lomepeunsle u mpononbHble BoOJHBL WHTepdepeHuus u audpakuus
MEXaHUUYECKHUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHHIE BOJHBI. Y CJIOBMSI M3Iy4YEHUS 3JEKTPOMArHUTHBIX BOJH. B3aummuas
opueHTanus BektopoB E, B, V B anexkrpoMarautHoit BoaHe. CBOMCTBA 3IEKTPOMArHUTHBIX BOJIH:
OTpaXEHHEe, TMpelioMJIeHHe, moispu3auus, Audpakuus, uHTepdepeHus. CropocTh
3J€KTPOMArHUTHBIX BOJIH.

[lkana 351eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHEe 31EeKTPOMAarHWTHBIX BOJIH B TEXHHUKE U
OBITY.

[IpuHIUIIBI paguOCBA3Y U TEJIEBUACHUS. Pagronokanus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH CPEebl.

TexHuuyeckue ycTpoiCTBa M NPAKTUUECKOE NMPUMEHEHUE: MYy3bIKaJIbHbIE MHCTPYMEHTHI,
yIbTPa3ByKOBasl JIMATHOCTHMKA B TEXHUKE W MEIULMHE, pajap, PajgHuONpPUEMHHUK, TEIEBHU30p,
anTeHHa, tenedon, CBU-neup.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTpaHEHUE MOTIEPEYHBIX U TIPOIOJIBHBIX BOJIH.

Kone6umomeecs Teo Kak MICTOYHUK 3BYKa.

Habmronenne otpakxeHus 1 MpeoMIIEHUSI MEXaHUYECKUX BOJIH.

Hab6monenue untepdepeHnu U AUPpaKkuu MEXaHHUYECKUX BOJH.

3BYKOBOH pe30HaHC.

HaGnionenue cBsS3M TI'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYIOM M YacTOTOMN
KoJIeOaHUH.

HccnenoBanne  CBOMCTB — 2JIEKTPOMAarHUTHBIX ~ BOJIH:  OTPAKEHUE, IPEIOMIICHHE,
noJsispu3anus, 1udpakuus, uHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsamonnHeiiHoe pacripocTpaHeHHEe CBETa B OJHOPOJHON cpejie.
JIyud cBera. TOUeUYHBIN UCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHBbI OTpakeHHs cBeTa. [locTpoeHune H300pa’keHUN B IIOCKOM
3epKae.

[Ipenomnenne cBeTa. 3aKOHBI MPEJIOMJICHHUS CBeTa. AOCONIOTHBIM  IMOKa3aTelhb
npenomiieHus. IlonmHoe BHyTpeHHee oTpaxkeHue. IIpenenabHBIi Yrojg HOJHOINO BHYTPEHHETO
OTpPaKEHUSI.

Hucniepcus cBeta. ClnoxHbIH cocTaB 6eoro cera. LIper.

CobOuparonmue u paccemBaromme JuH3bL. ToHkas nuH3a. DOKyCHOE paccTosHUE U
OINITHYECKasi CHJIa TOHKOW JMH3BL. [locTpoeHue n3o0pakeHuil B COOMPAIOINX U PACCEUBAIOIINX
nuH3ax. @opMysia TOHKOM JIUH3BI. Y BeJIMUCHHE, 1aBa€MO€ JIMH3O0M.

[Ipenenbl TPpUMEHUMOCTH TEOMETPUYECKON ONTHKHU.

BonnoBas onrtuka. HWutepdepennuss cBera. KorepeHTHble HCTOYHHUKH. Y CIOBHS
HAOJIOZICHNs] MAKCUMYMOB 1 MUHUMYMOB B MHTEP(QEPEHIIMOHHON KapTHHE OT ABYX CHH(]A3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakius cBeta. Judpakumonnas peméTrka. YciaoBue HAOMIOACHUS TJIABHBIX
MaKCHUMYMOB TP MaJICHUA MOHOXPOMATHYECKOTO CBETa HA AUPPAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpolicTBa W MpaKTUUYECKOE MPUMEHEHHEe: OYKH, Jyma, (oTroammapar,
MIPOEKIIMOHHBIH armapaT, MUKPOCKOTI, TEJIECKOII, BOJIOKOHHAS ONTHKA, AU(PpaKIIOHHAs peIETKa,
TIOJISIPOU .

Jlemoncmpayuu



[IpsimonuHeitHOE pacnpoCTpaHEeHHE, OTpakeHHe M MperomiieHue cBera. OnTHYeckue
prOOPBI.
[TonHoe BHyTpeHHEe oTpaxeHue. Mojienab CBeToBO1a.
HccnenoBanue cBOWCTB N300paXKeHUM B JTMH3aX.
Monenn MUKpOCKOIa, TEJIECKOIa.
Habmonenne naTepdepeHnnn crera.
Hab6monenue nudpaknum cBeTa.
HaGmonenue qucnepcun cera.
[TonydeHue cekTpa ¢ MOMOUIbIO TPU3MBL.
[lonydyeHnue cnekTpa ¢ MOMOUIbIO AUPPAKIIMOHHON PEIETKH.
HabmroneHue nonsipu3auu cBeTa.
Yyenuueckuii sxcnepumenm, nabopamopmvie pabomol
N3mepenue nokazaTens MpeIoMICHUS CTEKIIA.
HccnenoBanue cBOWCTB N300paKeHUH B JIMH3aX.
Habmronenue aucnepcuu cBera.
Pa3nes 6. OcHOBBI clelUAJIbLHON TEOPUH OTHOCUTEIBbHOCTH
['panuipl MPUMEHUMOCTH KJlacCMUeCKOM MeXaHuku. llocTynaTel crnenualbHOW TEOpUHU
OTHOCUTEIILHOCTH: WHBAPUAHTHOCTh MOJYJISI CKOPOCTHM CBe€Ta B BaKyyMme, MPHUHIUII
OTHOCHUTEIIbHOCTH DWHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe/JICHHE BPEMEHH U COKPAILLIEHUE JITTHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YACTHUIIBI.
CBs13b MacChI ¢ SHEPTUEH U UMITYJILCOM PETISITUBUCTCKOM YaCTUIIBI. DHEPTHS TTOKOS.
Pasznen 7. KBanToBas ¢pusnka
Tema 1. Inemenmot K6AHMOBOU ONMUKU
®otonbl. ®opmyina [lnanka cBs3u SHEpPruu POTOHA C €T0 YACTOTOU. DHEPTUS U UMITYIIBC
(dbotona.
OtkpeiTue u wuccrnegoranue ¢orodpdexra. Ombitei A. I'. CroneroBa. 3aKoHbI
dboTorddexra. YpaBuenne DitnmTeitHa 15 hoTodddexra. «Kpacnas rpanuna» gorodddexra.
JNaBnenue cera. OnbiTel I1. H. JIeOenena.
XHWMHUYECKOE IEUCTBHE CBETA.
TexHuyeckue YCTpOHCTBA M MPAKTHUECKOE MPUMEHEHHE: (HOTOIIEMEHT, (OTOAATUHK,
COJIHEUHas OaTtapesi, CBETOIHOI.
Jlemoncmpayuu
®dotordPexT Ha yCTAaHOBKE C IIMHKOBOM TTACTHHOM.
HccnenoBanue 3akoHOB BHENIHETO (OTOADEKTA.
CBeTOOHOI.
Conneunas Gatapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pesepdopna mo paccesHuto o -dactull. [lnanerapHas
Mozenb atoma. [loctynater bopa. M3nyuenne n mornomieHrne GOTOHOB MPH MEPEX0e aToma ¢
OJIHOT'O YPOBHS 3HEPIUH Ha Apyroi. Buasl cnektpos. CekTp ypoBHEN SHEPTUU aToOMa BOJOPOIa.
BousHoBbIe cBolicTBa yacTuil. Bonubl ae bpoiins. KopnyckyisipHO-BOJIHOBOM Tyaiu3Mm.
CHoHTaHHOE U BBIHYKICHHOE H3TyUeHHUE.
TexHuyeckue yCTpOHCTBA M MPAKTHUECKOE TMPUMEHEHHE: CIHEKTpajbHBbIA aHalu3
(cexTpockomn), 1a3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopna.
OmnpeneneHue JUIMHBI BOJIHBI JIa3epa.
HaOnionenue nuHeRYaThIX CIEKTPOB U3TYUCHUS.
Jlazep.
Yuenuueckuu skcnepumenm, nabopamopusvie pabomuol
HabGmonenre muHeRYaTOro CeKTpa.



Tema 3. Amomnoe a0po

DKCHEepUMEHTHI, JOKa3bIBAIOIINE CI0KHOCTh CTPOEHHUS siipa. OTKPBITUE PaliOaKTUBHOCTH.
Omnpitel Pezepdopna no onpeneneHnio coctaBa paaruoakTUBHOTO u3nydenus. CBoicTBa anbda-,
OeTa-, raMMa-u3nydeHus. BimsHue paioaKTHBHOCTH HA KUBBIC OPTaHU3MBI.

OTtkpeITHE TPOTOHA U HeHTpoHa. HykimonHas monens sapa ['eiizenOepra—lBanenko. 3apsin
sapa. MaccoBoe uuncio saapa. M3oromnst.

Anbda-pacniag. DIEKTPOHHBIN W MO3UTPOHHBIA OeTa-pacnan. ['amma-usnydeHue. 3aKoH
PaaroaKTUBHOIO pacnaja.

DHeprus CBS3U HYKIIOHOB B sipe. SAnepubie cuibl. Jledekt maccsl sapa.

Snepusle peakunu. JleneHue U CUHTES SAED.

SAnepubiii  peaktop. TepmosimepHbii cuHTe3. [IpoOieMbl M TMEPCIEKTHBBI  SACPHOU
SHEPreTUKU. JKOJIOIMUYECKHUE aCIIEKThI ICPHON SJHEPTETUKH.

DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.

MeTo bl HaOMIOAEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHULI.

OyHIaMeHTallbHbIE B3auMOJIeHCTBUS. EMUHCTBO (hr3nueckoit KapTHHBI MUpA.

TexHuyeckue ycTpolcTBa M NPAaKTHUYECKOE MPUMEHEHHUE: J103UMETp, kKamepa BuibcoHa,
SJIEPHBINA peakTop, aToMHast GoMoa.

Jlemoncmpayuu

Cu€TYnK HOHU3HPYIOLIUX YACTHII.

Yuenuueckuui sxkcnepumenm, n1abopamopule pabomoi

HccnenoBanue TpekoB 4acTuIl (10 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUM U ACTPOQU3UKHU

Dranbl pa3BUTUs acTpoHOMUU. [IpuKIiIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE aCTPOHOMUH.

Bun 3Bé3aHoro He6a. Co3Be3aust, spKue 3BE3/bl, INIAHEThI, UX BUJUMOE JBUKECHHE.

Conneunas cuctema.

Comuue. ConHeyHas akTUBHOCTh. McrtouHuk sHepruu CosHIa W 3BE31. 3BE3IbI, HX
OCHOBHBIE XapaKTEPUCTUKU. J[MarpaMMa «CeKTpaabHbIA KJIaCC — CBETUMOCTBY. 3BE3/1bI TJIABHOU
MIOCJIEI0OBATENIBHOCTH.  3aBUCHUMOCTh ~ «Macca — CBETHMMOCTB»  JUIs  3BE3J  TJIABHOU
IOCJIeJ0BaTeNbHOCTU. BHyTpeHHee cTpoeHne 3BE3A. COBpEeMEHHBIE MPEACTABIEHUS O
MPOUCXO0XKIEHUHU U 3BOIOIMK CoJIHIIA U 3BE31. DTaIlbl KU3HU 3BE3I.

Mneunsiii [1yTs — Hama ["anaktuka. [Tonoxxenue u neuxenue Connua B ['anaktuke. Tumbl
rajgakTuk. Paguoranmaktuku u kBazapbl. UEpHBIE ABIPHI B S/Ipax TajJaKTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon Xa06ma. PasOeranume ramaktuk. Teopust
bonbioro B3peiBa. PeMKTOBOE U3 TydYEeHUE.

MacmrabHast cTpykTypa Beenennoil. Mertaranaktuka.

Hepeménnsie npoGiemMbl aCTpPOHOMUHU.

Yuenuuecxkue nabarooenus

Habmonenns HeBOOPYKEHHBIM IJ1a30M C UCIOJIB30BAaHUEM KOMIBIOTEPHBIX MPHIOKEHUN
JUISL OTIPEJICIICHUS MTOJIOKEHHSI HeOECHBIX 00OBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/MS
CeBepHOro noaymapus 1 spKue 3BE3/IbI.

Habmonenus B Teneckon JlyHsl, miaanet, Mineuynoro Ilytu.

O0o0marIee mMOBTOPeHUE

Ponb ¢u3uku W acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMATBHON H
3THYECKOH chepax AesITeTbHOCTH YEI0BEKa, POJIb U MECTO (DU3UKHU U aCTPOHOMHH B COBPEMEHHOU
HAayYHOM KapTHHE MHpa, POJIb (U3UYECKOW Teopuu B (OPMHUPOBAHHUU TPEACTABICHUH O
(u3nueckoi KapTUHE MUpa, MECTO (U3UYECKON KapTHHBI MHUpa B OOLIEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEACTABIECHUN O IPUPOJIE.

Me:knpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHS B 11 Kilacce OCyIIECTBISIETCS C YYETOM
collep>KaTeIbHBIX MEXKIIPEAMETHBIX CBA3€H C KypcaMu MaTeMaTHKH, OWOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.



Meoswcnpeomemnvle nowsimusi, CBS3aHHBIE C HM3YYCHHEM METOJOB HAYYHOTO ITO3HAHMS:
SIBJICHWE, HAydyHBIA (pakT, rumore3a, Qu3Wdeckas BEIUYHMHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
9KCIIEPUMEHT, MOJICJTUPOBAHUE, MOJICIIb, U3MEPECHHE.

Mamemamuxa: pemieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKUE (YHKIIUU: CUHYC,
KOCHHYC, TaHIEeHC, KOTAHI'C€HC, OCHOBHOE TPHTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPBI M HX
MPOEKIIMK Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJIHBIC 3JEMEHTApHBIX (yHKIUH,
MPHU3HAKH T10I00MS TPEYTOJIBHUKOB, ONPE/ICICHHE IIOMAAN UIOCKUX GUTyp U 00bEMa Tel.

buonozus: >nekTpudecKue IBICHUS B )KUBOU MPUPOJIE, KOIeOATEIbHEIC TBUKCHHS B )KUBOI
MPHUPOJIC, ONITUYCCKUE SBJICHHS B )KUBOM MPUPOJIC, ICHCTBHE paJHallii Ha )KUBBIC OPraHU3MBbI.

Xumusi: CTpOCHHE aTOMOB M MOJICKYJ, KPHCTaUIMYeCKash CTPYKTypa TBEPIBIX TelI,
MeXaHU3Mbl 00pa30BaHUsA KPUCTAIUIMUECKOMN PEIIETKH, CIICKTPAIbHBIN aHAIN3.

l'eocpaghus: MarHUTHBIC TIOJIFOCA 3€MITH, 3QJICKU MATrHUTHBIX Py, POTOCHEMKA 3eMHOMN
MMOBEPXHOCTH, MPECKA3aHUE 3eMJICTPSICCHHUH.

Texnonoeusi: MAHUM DJCKTpOIEpead, TeHEPAaTOp IMEPEMEHHOTO TOKA, 3JIEKTPOJBUTATEIb,
WHAYKIMOHHAs TeYb, pajap, paAuONpUEMHHUK, TEJIEeBH30p, aHTeHHa, Tenedon, CBYU-meus,
MIPOEKIMOHHBIN annapar, BOJIOKOHHAs ONTHKA, COJTHEUHas Oarapes.

Pabouvast mporpamma COIEpKUT CIEAYIOLIME Pa3Iebl:
1. [TosicHuTenbHas 3amUCKa.
2. [Inanupyemsle pe3ysbTaTbl OCBOEHUS y4eOHOIro IpeaAMeTa, y4eOHOro Kypca.
3. Coneprkanue yueOHOTo npenMeTa, Kypcea.
4. TemaTHueckoe IJIAHUPOBAHUE C yKa3aHHMEM KOJMYECTBAa YacOB, OTBOJUMBIX HAa H3YyUEHHE
KaX/10l TeMbl y4yeOHOro mpeamera, yueOHOro Kypca M BO3MOXHOCTb HCIIOJIb30BaHUS MO 3TOU
TeMe 3JIEKTPOHHBIX (LIUPPOBBIX) 0Opa30BaTEILHBIX PECYPCOB.



