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COILEPKAHUE OBYYEHUSA

10 KUIACC

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®usuka — Hayka o mnpupozae. HayuHble MeTonbsl MO3HaHUSA OKpyxaromero mwupa. Pois
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS PUPOAbL. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue GU3NIECKUX SBICHUH U nporieccoB. Hayunsie rumote3sl. @u3ndeckne 3aKOHBI
U Teopuu. ['paHUIBl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHIIUT COOTBETCTBUS.

Poimp u wmecto ¢usukn B (QOpMHUpPOBAHMHM COBPEMEHHOW HAay4yHOM KapTHHBI MHpa, B
MPAKTUYECKOM JIESITETLHOCTH JIIOJICH.

JeMoHcTpanuu

AHazoroble ¥ IU(PPOBBIE U3MEPUTEIBbHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemaruka

Mexanuueckoe aukeHue. OTHOCUTENBHOCTh MEXaHMYECKOro ABMKeHusd. Cucrema OTCUETa.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpelHssl CKOPOCTb, MIHOBEHHasi CKOPOCTb) M YCKOpEHUE
MaTEpUaIbHONW TOYKH, UX MPOEKIMHM HA OCH CHCTEMBI KoopanHaT. CloKeHUE NEpPEMEIEHUN U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE MpPSIMOJMHEHHOe JABMKeHue. ['paduku 3aBUCUMOCTH
KOOPJHMHAT, CKOPOCTH, YCKOPEHMS, IIyTH U NIEPEMEIICHUS MAaTEPUAIBHON TOYKU OT BPEMEHH.
CobosHoe najzeHue. Y ckopeHue cBOOOIHOTO Ma/IeHHs..

KpuBonuneriHoe nBuxeHue. J[BUkeHNEe MaTepUAIbHOW TOUKH 110 OKPYXKHOCTH C TOCTOSTHHOM T10
MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHENHHas: cKkopocTh. Ilepros 1 yactota oOparieHus.
LleHTpOoCTpEMHUTENILHOE YCKOPEHHUE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE IMPUMEHEHHE: CIHUJIOMETpP, ABUKEHUE CHAPAJOB,
LEIIHBIE U pEMEHHBIE IIEpeayn.

JeMmoHcTpanumn

Mogenb cucTeMsl OTCUETA, WIUTFOCTPALMS KNHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.
[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue nBuxkeHus Tena, OpomEeHHOr o MO YIIoM K TOPU30HTY U TOPU30HTAIIBHO.
N3mepeHne yckopeHus cBOOOAHOIO MaJACHHUS.

HarpaBnenue CKOpoCTH IpU ABUKEHUU 110 OKPYKHOCTH.

YyeHnueckuil SKCIIepUMEHT, J1abopaTOpHbIE padOTHI

N3yyenne HepaBHOMEPHOT'O IBMKEHUS C LIEJIBIO ONPEAEICHUS MTHOBEHHOW CKOPOCTH.
HccenenoBanue COOTHOLIECHUST MEXKAY NYTSAMH, NPONMJACHHBIMH TEJIOM 3a IOCIEAO0BATENIbHbBIC
paBHBIE IIPOMEXKYTKH BPEMEHM IIPH PAaBHOYCKOPEHHOM JIBUJKEHUHU C HA4aJbHOW CKOPOCTBIO,
PaBHOM HYITIO.

N3ydeHne ABMKEHUS IapUKa B BSI3KOM JKUJIKOCTH.

W3ydeHue ABMKEHUS Tena, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

ITpunnun ortHocutenbHOCcTH [amwited. Ilepswiii 3akoH HproToHa. MHepuuaibHbIE CHCTEMBI
OTCU€Ta.

Macca tena. Cuna. [Ipunnun cynepno3unuu cwi. Bropoii 3akoH HeroToHa 1151 MatepruaibHOU
ToukH. Tpernii 3akoH HproTOHA U151 MaTepHaIbHBIX TOYEK.

3akoH BceMupHOro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckass CKOpOCTb.

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

Tpenune. Bunpl TpeHus (mokosi, cKoibxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUsl CKOJIbXKEHUsI U cuia TpeHus nokos. Koapdumument tpenus. Cuna conpoTUBICHUS MPH
JBUKEHHUHU Te€Ja B )KUIKOCTH WJIN rase.

[TocTynaTensHOE M BpallaTeNIbHOE ABMKEHHE a0COIIOTHO TBEPOTO Tela.

MOMEHT CcHJIBI OTHOCUTENIBHO OCH BpamieHus. llnedo cunbl. YciaoBus paBHOBECHS TBEPIOTO
Tena.

TexHuueckne ycTpoWcTBa M INMPAKTUYECKOE NPUMEHEHWE: MOMIIMIHHUKH, JIBH)KCHHE
UCKYCCTBEHHBIX CITyTHUKOB.

JeMoHcTpanu



SIBNIeHNE MHEPIIUH.

CpaBHeHue Macc B3aMMOJIEHCTBYIOIINX TEJ.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMariuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABEME U MaJICHHUH.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecus TBEPAOTrO Tena. Buapl paBHOBECHS.

Y4eHn4ecKkuil HIKCIIEPUMEHT, JTabopaTopHbIE pabOThI

W3yuenue ABM>XeHUs OpycKa IO HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHUJI YIIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U PE3UHOBOM 00pasiie,
OT uXx JedopManuu.

Hccnenoanue ycinoBuil paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3ak0HBI COXpaHEHHSI B MEXaHNKeE

Nmnynbc MarepualibHOM TOUYKM (Tena), CUCTEMbl MaTepUaJbHBIX TodeK. VMIynbc cuibl U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHUs! UMITyJibca. PEakTUBHOE ABUKEHUE.

Pabora cunbl. MOIIHOCTB CHUJIBL.

Kunernyeckas sHeprusi MaTepuanbHON TOUkH. Teopema 00 H3MEHEHUN KHHETHYECKON SHEPTUH.
[MorennmanbHas sHeprusi. [loTeHnmanbHass >Heprusi ymnpyro aehOpMUPOBAHHON MPYKUHBL
[TorenuuanbHas 3HEpPrUs Tea BOJIU3U MOBEPXHOCTH 3EMITH.

[ToreHnmanbHbple W HEMOTCHUUAIbHBIE CHIIBL. CBsi3p pabOTHl HEMOTEHUUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM YHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKOW SHEPIUH.
VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: BOJOMET, KOIEpP, NPYKUHHBINA
MUCTOJIET, IBUKECHHUE PaKeT.

JeMmoHcTpanumn

3aKOH COXpaHEeHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHHE.

[Tepexon moTeHIIMAIbHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

VY4eHn4eckuit HKCIIepUMEHT, 1TabopaTOpHbIE pabOThI

N3ydeHne abCOMIOTHO HEYTIPYTOro yaapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHEM MEXaHMUYECKOW 3HEpruu Tejla Ha Npumepe
PacTsDKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. OcHOBBI M0JIEKYJISPHO-KHHETHYECKOI TeOpuMn

OCHOBHBIE TOJOXKEHUS MOJEKYJIIPHO-KMHETUYECKOM TEOpHMH M HUX OINBITHOE OOOCHOBaHHE.
bpoynoBckoe nBmwxkenue. Qudbdys3umsa. Xapaktep IBWKEHHS € B3aUMOJICHCTBUS YaCTHIL
BelecTBa. MoJiend CTPOEHHUsI Ta30B, >KUIKOCTEH M TBEPIBIX TeT M OOBSCHEHHE CBOWCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojeneid. Macca m pa3mepbl Mosiekysd. KonndecTBo BemiecTsa.
[TocrosinHas ABoraapo.

TermmoBoe paBHOBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcust.

Mopnens upeanbHoro rasa. (OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KHMHETUYECKOH TEOpHUHU
ueanpHOro rasa. AOCOINIIOTHAs TeMmIepaTypa Kak Mepa CpeaHell KHHETHYeCKOH SHepruu
TEIJIOBOTrO JBM>KeHMs vactull rasza. lllkana Ttemneparyp KenbBuHa. ['a30Bble 3aKOHBI.
Vpasuenue MenneneeBa—Kianeiipona. 3akon [lansToHa. M3omponeccsl B UacalbHOM Tra3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpescTaBieHne U30MPOLECCOB: U30TEPMa,
M30x0pa, n3obapa.

TexHuueckue ycTpocTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

JeMoHcTpanu

OnbITH, T0KA3bIBAIOIIKE TUCKPETHOE CTPOCHUE BEIIECTBa, (poTorpaduu MOJIEKYN OpraHuYeCKUX
COCTUHEHUN.

OmnbiTh! 0 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Mogens onbrta HlTepHa.

OnBIThL, TOKa3bIBAIOIINE CYHIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOECHCTBHUS.



Mopenb, HUTFOCTpUPYIOLIAs IPUPOLY JABIECHUS ra3a Ha CTEHKH COCYAA.

OnbIThL, WJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UJ1€aTIbHOTO T'a3a, U30IPOLIECCHI.
YueHn4YeCcKuil SKCIIEPUMEHT, JTA00paTOPHBIE PaOOTHI

Omnpenenenne mMacchl BO3AyXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE M3MEpeHHH 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEpaTypbl BO3/lyXa B HEU.

HccnenoBaHue 3aBUCMMOCTH MEX]y ITapaMEeTpaMU COCTOSIHUS pa3peKEHHOI'0 rasa.

Tema 2. OCHOBBI TEPMOIMHAMHKH

TepMmoanHaMmuueckas cucrema. BHyTpeHHss SHEprus TEpMOAMHAMMUYECKON CUCTEMBI U CIIOCOObI
e€¢ wu3MmeneHus. KommyecTBo TemaoTel W pabora. BHYyTpeHHSAs »Heprusi OJAHOATOMHOIO
UJEabHOr0 raza. Busl Teruionepenaun: TEIONPOBOAHOCTh, KOHBEKIUS, U3JIydEeHUE. Y AeTbHas
TEMJI0EMKOCTh BelecTBa. KoauyecTBo TEIIOTHI IIPHU TEIUIONEpEaaye.

[Tonsitue 00 ammabatHOM mporiecce. [lepBrlii 3ak0H TepMoaMHAMHKHU. [IprMeHEeHHe mepBOTO
3aKOHa TEPMOJAMHAMUKHU K H30mpoleccaM. ['paduueckas nutepmnpeTaius paboTsl rasa.

Bropoii 3akon TepMoanHaMuku. HeoObpaTUMOCTh IPOIIECCOB B IPUPOIC.

TermoBeie MamuHbl. [IpuHUUOB AeWcTBUSA TemIoBbIX MamuH. [IpeoOpasoBanusi sHepruu B
TeroBeIX MamuHax. Koadduument nonesnoro aeiictusi teruioBoi Mammubl. Lukn KapHo n
ero K03 UIUEHT MOJIE3HOTO ASHCTBHS. DKOIOTHYEeCKHe MPOOIeMbl TETIOOHEPTETHKY.
TexHuueckue ycTpoilcTBa M NPAaKTUYECKOE MPUMEHEHUE: ABUIaTElb BHYTPEHHEIO CropaHus,
OBITOBOI XOJOIUIBHUK, KOHTUITUOHED.

JemMoHcTpanuu

H3meHeHre BHYTpPEHHEW SHEPruu Teja MPHU COBEPIICHUU PabOThI: BBUIET MPOOKU M3 OYTHUIKH
1OJl JEHCTBHEM CXKATOTO BO3AyXa, HarpeBaHwe >Qupa B JIATYHHOH TpPyOKe MyTEM TpEHUs
(BuacoIeMOHCTpAITH ).

N3meHenne BHyTpEeHHEH 2HEpruu (TeMIepaTyphbl) Teja Mpyu TeIionepeaayde.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATENsI BHYTPEHHETO CTOPAaHUsI, PEaKTUBHOTO ABUTATEIIs.
Y4eHnueckuii SKCIIepUMEHT, JT1a0opaTOpHbIE PabOTHI

N3mepenne yaenbHOU TeMIOEMKOCTH.

Tema 3. ArperatHbie cOCTOSIHUA BellecTBa. ®a3oBbie Nepexoabl

[TapooOpa3oBanue u koHAeHcaus. Mcmapenue u kureHue. AOCONMIOTHAS W OTHOCHUTEIbHAs
BJIQXKHOCTh BO3Ayxa. HachlleHHbIN map. YaenpHas TemioTa mapooOpa3oBaHus. 3aBHCHUMOCTh
TEeMITepaTyphbl KUTICHHS OT JaBJICHUSI.

TBépmoe Tteno. Kpucramnumueckne u amopdHble Tena. AHHU30TPOIHUS CBOMCTB KPHCTAJUIOB.
Kunkue xpucramnsl. CoBpeMeHHble Marepuayibl. [lnaBneHue u kpucramnuzauus. YelbHas
TeruioTa rasneHus. Cyonumanus.

YpaBHeHHe TEIIOBOTO OalaHca.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KaJJOpUMETpP, TEXHOJOTHMU TMIOJIyY€HUS COBPEMEHHBIX MaTepuaioB, B TOM  YHCIE
HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUH.

JemMoHCcTpanynun

CBoiicTBa HaCHIILIEHHBIX MMAPOB.

Kunenue npu moHMKEHHOM JTaBJICHUH.

CriocoObI U3MepeHHst BIaKHOCTH.

Habmroienue HarpeBaHus U MJIaBlI€HUS KPUCTAIIIMYECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTaIIOB.

YyeHnueckuil SKCIIepUMEHT, J1abopaTOpHbIE PabOTHI

M3MepeHne OTHOCUTENBHOMN BIaKHOCTH BO3IyXa.

Pasnen 4. DaekrpoanHaMuka

Tema 1. DaekTpocTaTuka

Onexrpuzauus Teil. JNeKTpudeckuil 3apsa. JIBa Buzaa aiieKTpudeckux 3apsaos. IIpoBoanHukwy,
JUAJIEKTPUKH U MTOJYIPOBOJIHUKH. 3aKOH COXPAaHEHHUSI JIEKTPUUYECKOIO 3aps/ia.
B3aumopeiictBue 3apsiioB. 3akoH Kynona. Todyeunsli sneKTpuyecKuil 3apsig. DIEKTPUUECKOE
nosie. Hanpsox€HHOCTh 3nekTpruyeckoro nostst. [IpuHOun cyneprno3uiumn 3IeKTPUYECKUX MOJIEH.
JInHuy HaNIPsKEHHOCTH DIIEKTPUYECKOTO TOJIS.



Pabota cun anekTpocratnyeckoro noiis. [lorenmuan. Paznocts morennuanos. [IpoBogHuku u
JURJIEKTPUKHU B AJIEKTPOCTATUYECKOM MoJie. J{MaaeKkTpuuecKas NIpOHULAEMOCTb.
OnekTpoéMkocTh. KoHzmeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO  KOHJAEHCAToOpa. JHEprusd
3apsKEHHOI0 KOHJIEHCATOPA.

TexHuueckue yCTpPOWCTBA M IPAKTHYECKOE NPUMEHEHHUE: SJIEKTPOCKOIN, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aLIUTA, 3a3€MJICHUE DJIEKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAIBLHBIN
arnmapar, CTpyHHbINA IPUHTED.

JeMoHCcTpanuu

YCeTpoicTBO M MPUHITUIT AEUCTBUS SJIEKTPOMETPA.

BzaumopeiicTBue Ha’IEKTPU3OBAHHBIX TEIL.

DIIEKTPUUYECKOE T10JIE 3apSHKEHHBIX TEL.

IIpOoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DIIEKTpOCTaTUYECKas 3allMTA.

JIMBIEKTPUKHU B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOLIAAW IIACTHUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

YyeHnueckuil SKCIIepUMEHT, J1abopaTOpHbIE pabOThI

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlocTosiHHBIH J1eKTPpUYecKUil TOK. Toku B pa3JM4YHBIX cpegax

DJIEKTPUUYECKHUI TOK. Y CIOBHUS CYLIECTBOBAHUS 3JIEKTpUuecKoro Toka. Mcroununku toka. Cuna
ToKa. [loCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 ydyacTka [enu.

DJNEKTPUUECKOEe COINpPOTUBIIEHUE. YIEIbHOE CONpPOTHBIEHUE BellecTBa. llocienoBarenbHoe,
napajuieIbHOE, CMEILIAHHOE COEIMHEHHE POBOHUKOB.

Pa6ota anekTpuueckoro Toka. 3akoH Jxoyns—JIenmna. MOmHOCTD 371EKTPUIECKOTO TOKA.
ONEeKTpOoJABMKYIIasi CUJIa M BHYTPEHHEE CONPOTHBICHME HMCTOYHMKA TOKa. 3akoH Owma ams
MOJTHOM (3aMKHYTOM) yieKTprueckoit nenu. KopoTkoe 3aMbIkaHume.

ONEeKTpOHHAs MPOBOAMMOCTDH TBEPIBIX METAJJIOB. 3aBUCUMOCTH COIPOTHBIIEHUS METAJJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKUi TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[ToynpoBonuuku. CoOCcTBEHHAs! U MPUMECHAsI IPOBOJAUMOCTH MOJIYIPOBOIHUKOB. CBOMCTBA p—
n-nepexona. [losynpoBoAHUKOBBIE TPUOOPBHI.

ONeKTpUYecKUii TOK B pacTBOpaX M paciulaBax d3JEKTPOJIUTOB. JIEKTPOJIUTHYECKAs
JUcconranus. JNEeKTPOIIN3.

OnekTpuueckuil TOK B razax. CamOCTOSTENbHBI M HECAMOCTOSTENbHBIN pa3psn. MoiHus.
ITma3ma.

TexHuuyeckue YCTpOHCTBA M MpPaKTHUECKOE NPUMEHEHHE: aMIIepMETp, BOJBTMETP, PEeocTar,
UCTOYHUKHU TOKa, DJIEKTPOHArpeBaTelibHble MPHOOPHI, 3JIEKTPOOCBETUTENbHBIE NPHOOPHI,
TEPMOMETP  CONPOTHUBIIEHUS, BAKYyMHBIH  JAMOA, TEPMUCTOPI U  (POTOPE3UCTOPHI,
MIOJIYTIPOBOJHUKOBBIN TNOJI, TaJbBaHUKA.

JemMoHCcTpanynu

M3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCHUMOCTh  CONPOTUBJICHHUS LUJIMHAPUYECKHX MPOBOJAHUKOB OT JUIMHBI, IUIOHIAU
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMenaHHoe COeTMHEHUE IPOBOJHUKOB.

[Ipsimoe wm3MepeHue dBaeKTpolBHXKyHIel cuibl. KopoTkoe 3aMblkaHHE TallbBAHMUYECKOTO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 31EKTPOIUTOB.

HckpoBo# paspsi ¥ IPOBOAMMOCTb BO3AYXa.

OaHOCTOPOHHSS TPOBOAUMOCTD JUOJA.

Y4eHn4ecKkuil HKCIIEpUMEHT, J1TabopaTOpHbIE pabOThI

N3yuenne cMenaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepeHne 31eKTpOABMKYIIEH CUIIbl ICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.
Hab6nronenue anexrpomusa.



MexnpenMeTHbIE CBA3U

N3yuenne kypca ¢usuku OazoBoro ypoBHa B 10 kiacce ocymecTBisieTcss ¢ y4éTom
COJEPXKATENBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHMOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

MesxnpeaMeTHble TOHATHS, CBA3aHHBIE C M3YYEHHUEM METOJI0B HAay4YHOT'O MO3HAHMS: SBICHHUE,
HAy4YHBIA (aKT, THIOTE3a, (PU3MUECKas BEIMYMHA, 3aKOH, TCOPHs, HAOIIOeHUE, YKCIICPUMEHT,
MOJICJIUPOBAHHE, MOJIEIIb, U3MEPEHHUE.

MareMaTHKa: peuieHne CUCTEMbl YpaBHEHHH, NuHeWHas (yHKuus, napaboia, rumepodosa, ux
rpaduKyd U CBOWCTBA, TPUTOHOMETPUUYECKHE (DYHKIUH: CHHYC, KOCUHYC, TAaHI'€HC, KOTAHI€HC,
OCHOBHOE TPHUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHl M WX IMPOEKIHWU HAa OCH KOOPJIWHAT,
CJIO’KEHUE BEKTOPOB.

Buosnorus: Mexanudeckoe IBMKEHUE B KHUBOU npupoae, auddysusi, ocmoc, TermnooOMeH KUBBIX
OpraHu3MOB (BHJIbl TEILIONEPEaul, TEIJIOBOE PAaBHOBECHE), IJEKTPUUECKUE SBJICHUS B JKUBOU
npUpoe.

XUMUS: JTUCKPETHOE CTPOEHHUE BELIECTBA, CTPOEHHUE AaTOMOB M MOJEKYJ, MOJb BEIECTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TeJ, JKUAKOCTEH W Ta30B, JJIEKTPUYECKHE
CBOWCTBA METAJIJIOB, 3JIEKTPOJIMTUYECKAS IUCCOLUAIIMSL, TaJbBaHHKA.

['eorpadus: BIa)KkHOCTH BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETD.

TexHonorus: npeoOpa3oBaHUE ABMKEHUH C HCIOJIb30BAHMEM MEXaHU3MOB, Y4YET TpPEHHs B
TEXHUKE, TOIIUIHUKK, WCIOJIh30BAHWE 3aKOHA COXPAHEHUS HMITyJbCa B TEXHHKE (pakera,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, napoBas TypOuHa, OBITOBOM
XOJIOJMIIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUH TOJIYUYEHHs] COBPEMEHHBIX MAaTE€PHUaIoB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJIOIWMH,  3JEKTpOoCTaTHYecKass  3alluTa,  3a3eMJICHUe
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEP, AJIEKTpOHArpeBaTeIbHBIE MPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBHI, F'aJIbBAaHHKA.

11 KJIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. MarauTtHoe moJie. JIeKTPOMATHUTHAA HHAYKIHS

[TocrosiHHbIe MarHUTHI. B3anmoaeicTBHE MOCTOSIHHBIX MarHUTOB. MarnutHoe mone. BekTtop
MarHUTHOM MHAYKUMHU. [IpUHIMO Cynepno3WlMy MarHUTHBIX MOJied. JIMHMM MarHUTHOMU
nHAyKIuY. KapTrHa TMHUNA MArHUTHOM MHAYKIUH MOJIS TOCTOSTHHBIX MarHUTOB.

MarnuTtHo€e noJjie MpoBOJIHUKA ¢ TOKOM. KapTuHa NTMHUI UHAYKIIMY MarHUTHOTO MOJIS IJTMHHOTO
NPSIMOTO TIPOBOJHMKA W 3aMKHYTOTO KOJBIIEBOTO TPOBOJHUKA, KATYIIKA C TOKOM. OTBIT
Opcrena. BzanmoselicTBie NpOBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cuina Jlopenua, e€ MOIysb U HampaBjieHHUE. J[BH)KeHHE 3apsKEHHOW YacTHIBl B OHOPOJIHOM
MarHuTHOM noJie. Pabora cumsr JlopeHniia.

SlBnenue  sneKTpoMarHUTHOM  WMHAYKIUU. [loTOK  BekTOpa  MarHUTHOM  MHAYKIIMH.
DIIEKTPOABMKYIAsA CHJIA MHIYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW nHAyKunu dapanes.

BuxpeBoe »snexTpuyeckoe mosie. OIEKTPOABMXKYIIAS CHJIA HHAYKIMH B TPOBOJIHUKE,
JIBHKYIIIEMCS TTIOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHyKTUBHOCTD. SIBIIECHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUJIa CAMOUHAYKIUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue  yCTpOHMCTBA M INPAKTUYECKOE  IPUMEHEHHE:  IOCTOSHHBIE  MAarHWTHI,
AJEKTPOMATHUTHI, SJIEKTPOJBUTATEIb, YCKOPUTENIH 3JIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS I1€Yb.
JeMoHcTpauyun

OmnbIT OpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO My4YKa MAarHUTHBIM T10JIEM.

JIMHUY MHIYKIMY MAarHUTHOTO MOJIA.

B3anmopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[enictBue cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBNIeHME SJIEKTPOMArHUTHOW UHAYKIWH.



IIpaBuio Jlenua.

3aBUCUMOCTBD 3JIEKTPOJIBUKYIIEN CUIIBI UHIYKIIMH OT CKOPOCTH U3MEHEHNSI MarHUTHOT'O TIOTOKA.
SIBiIeHNE CAMOMHTYKIINH.

Y4eHn4ecKkuil HIKCIIEpUMEHT, JTabopaTopHbIE pabOThI

W3yueHne MarHuTHOTO NOJIsl KaTYIIKH C TOKOM.

HccnenoBanue eiCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUS 2JIEKTPOMATHUTHON MHAYKIUH.

Pa3nes 5. Kosiebanust 1 BOJTHBI

Tema 1. MexaHu4yecKkue U JIEKTPOMATHUTHBIE KOJIeOaHUS

Konebarenbnas cuctema. CBOOOAHBIE MeXaHMUECKUE Kosiebanus. ['apMoHuUeckue KoieOaHus.
[Tepuon, vacrora, amrmutyna u ¢dasza koneOanuid. [IpykxMHHBIH MasTHUK. MaTemMaTH4YeCKUi
MasiTHUK. YpaBHEHUE rapMOHUYECKUX KoseOanuil. [IpeBpaiienne sHepruu Npu rapMOHUYECKUX
KOJIeOaHUsIX.

Konebarenbuplii  koHTYp. CBOOOIHBIE O3JIEKTPOMArHUTHBIE KOJNEOAHUS B  HJCATHLHOM
KOJe0aTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYeCKUMH U  DIEKTPOMAarHUTHBIMU
kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HUJCATHHOM KOJIeOaTeIhbHOM
KOHTYpE.

[IpencraBineHue o 3aTyxaloUMX KojeOaHUAX. BbIHYXJIE€HHbIE MeXaHHMYECKHE KojeOaHus.
Pe3onanc. BeiHyXI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemennbiii Tok. CuHycOMIadbHBIA NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHUS.

Tpancopmarop. IlpomsBoxmcTBo, Tmepenadya W MOTPeOJICHUE DIIEKTPHUUYECKOW SHEPTHH.
DKOJIOTMYECKUE PHUCKH TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wucnosb3oBaHus
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKU3HU.

TexHuueckue ycTpocTBa U NMPAKTUUECKOE NMPUMEHEHUE: JIEKTPUUECKHI 3BOHOK, I€HEepaTop
IIEPEMEHHOT'0 TOKa, TMHUHU AJIEKTponepeay.

JeMmoHcTpanumn

HccnenoBanue mnapamMeTpoB KoyieOaTeNbHON cHCTEMbI (NPYXKUHHBIA WM MaTeMaTU4YeCKUI
MasITHHK).

HabGmronenue 3aryxarommx KojgeOaHuid.

HccnenoBaHue CBOMCTB BBIHYXICHHBIX KOJIeOaHUH.

Hab6monenue pezonanca.

CB00OOAHBIE IIEKTPOMArHUTHBIE KOJIeOaHMs.

OcuuorpamMmsl (3aBUCUMOCTH CHITBI TOKA U HAIIPSPKEHUS! OT BPEMEHM ) JUIs AJIEKTPOMAarHUTHBIX
KoJIeOaHU .

Pe3onanc mnpu mocienoBaTeIbHOM COEIMHEHUM PE3UCTOpa, KAaTYIIKM HHIYKTUBHOCTH U
KOHJIEHCATOPA.

Mojienb TUHUY 3IIEKTpOIIEepe1adH.

Y4eHn4eckuit FKCIIepUMEHT, 1TabopaTOpHbIE pabOThI

HccnenoBanue 3aBUCUMOCTH TEpHOJa MalblX KoyieOaHUIl Ipy3a Ha HUTH OT JJUHBI HUTH U
Macchl Ipy3a.

HccnenoBanune mepeMEHHOIO TOKa B IIENH U3 MOCJIEI0BAaTEIbHO COEAMHEHHBIX KOHJAEHCATOpa,
KaTyIIKH U PE3UCTOPA.

Tema 2. MexaHn4ecKue M 3JIEKTPOMATHUTHbIE BOJIHBI

Mexanuueckne BOJIHBI, yciloBUsl pacnpocTpaHeHus. [lepumon. CkopocTe pacnpocTpaHeHHs U
JuiMHa BosiHbl. [lomepeunble M mpojoibHBIE BOJMHBL. WHTepdepenuus u  nudpaxuus
MEXAHUUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHBIE BOJIHBI. YCIIOBUSL H3JIy4€HUs JJIEKTPOMAarHWTHBIX BOJH. B3anMmHas
opueHtauus BekTopoB E, B, V B smekTpomarHutHOM BoJjiHEe. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpaXCHHE, IMpeJoOMJIeHHe, moysipu3anus, audpakuus, uHrepdepenuns. CKoOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTpOMarHuTHBIX BOJIH. [[puMeHeHue 3IeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.
[IpuHIMIIBI pagnoCBA3U U TeneBUIeHUs. Pagnonokanusi.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpebl.



TexHuueckne yCTpPONWCTBA M NPAKTUYECKOE IPUMEHEHHME: MY3BbIKaJIbHbIE WHCTPYMEHTHI,
YIbTPa3BYKOBas JIMarHOCTUKA B TEXHUKE W MEIULIMHE, pajap, PaAHONPUEMHHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

JeMoHcTpanuu

O06pa3oBaHue U pacIpOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmromieecst Te0 Kak HCTOYHHK 3BYKA.

Habmoienue orpaskeHus U NpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKHX BOJIH.

3BYKOBOI pe30HaHC.

HaGmronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAON ¥ YaCTOTON KOJICOaHHMIA.
HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXCHHE, IMPEIOMIICHUE, MOJISIpU3aLus,
nudpakuus, tHTepdepeHIus.

Tema 3. OnrTuka

I'eomeTpuueckas ontuka. IIpsMonuHeliHOEe pacnpoCTpaHEHUE CBETa B OAHOPOJAHOU cpene. JIyu
cBera. ToUeUyHbI UICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKoHbI OTpaykeHus cBeta. [locTpoeHne n300paxxeHui B IMIIOCKOM 3epKale.
[Ipenomnenue cBera. 3aKOHBI MpPENOMIICHUSI cBeTa. AOCONIOTHBIM IMOKa3aTelb MPEeTOMIICHUS.
ITonnoe BHyTpeHHEE OoTpaxkeHue. [IpeenbHbIil yroi IOJIHOr0 BHYTPEHHETO OTPAKEHHUS.
Hucnepcus ceeta. CrnoxkHbli coctaB 6enoro ceera. LIBer.

Cobuparomue u paccenBaroniie JUH3bL. ToHkas nuH3a. POKYCHOE PAcCTOSIHUE M ONTHYECKas
cuina ToHKoW yuH3BL [locTpoeHue u300pakeHUN B COOMPAIONIUMX U PACCEHBAIONIMX JIMH3aX.
dopMyna TOHKOM JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUUECKOM ONTHUKH.

BonnoBas ontuka. MHTEepdepenius cBera. KorepeHTHbIE MCTOYHHUKH. Y CIIOBUS HAOJIOICHHS
MaKCHMYMOB 1 MUHUMYMOB B MHT€P(PEPEHIIMOHHON KapTUHE OT JIBYX CMH(A3HBIX KOTC€PEHTHBIX
MCTOYHUKOB.

Hudpaxmus cBera. [JudpakinuonHas pemérka. YcinoBue HAOMIOACHHS TJIABHBIX MaKCUMYMOB
IpU NMaJJCHUH MOHOXPOMAaTHYECKOI0 CBETa Ha TU(PAKLINOHHYIO PELIETKY.

[Honspuszanus ceera.

TexHuueckue ycTpoWCTBa U NpPaKTHUYECKOE MPUMEHEHHE: OuKM, Jymna, ¢oTroanmnapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIeCKOM, BOJIOKOHHAS ONTHKA, AU(paKIMOHHAS
peméTKa, OIAPON/I.

JemoHcTpanuun

[TpstmonuHeHOe pacipocTpaHeHNe, OTpakeHUE U NpesioMiieHne cBeta. OnTuyeckue nprudopsl.
ITostHOE BHYTpEHHEE OTpakeHne. Mozenb CBETOBOA.

UccnenoBanue CBOMCTB M300paKeHHM B JIMH3aX.

Moenu MUKpOCKOIIa, TEIECKOIA.

Hab6nronenue natepdepeHinm crera.

Habmonenue nugpakiuu cera.

Hab6nronenue aucnepcun cBera.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tosryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.

Habmronenue nosisipu3anuu cBeTa.

YyeHnueckuil SKCIIepUMEHT, J1abopaTOpHbIE pabOTHI

N3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

UccnenoBanue CBOMCTB N300payKeHUM B JIMH3AX.

Habmonenue nucnepcun cBeta.

Pa3nen 6. OcHOBBI crIeMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

['paHunbl TPUMEHUMOCTH KJaccuueckol wmexaHuku. IlocTynaTel creuuanbHONM Teopuu
OTHOCHUTEJIBHOCTH: HHBAapUAHTHOCTh MOIYJISI CKOPOCTH CB€Ta B BaKyyme, MPUHLUI
OTHOCHUTEJIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKPAILIEHUE JUTHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHULIBI.

CB43b MaCChI C SHEPTUEN U UMITYJILCOM PEISITUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

Pa3nen 7. KBantoBas pusuka

Tema 1. Di1eMeHTbI KBAHTOBOI ONTHKH



®otonpl. Dopmyna Ilnanka cBs3m 3HEpruuM (POTOHA C €ro YacTOTOH. DHEPrus U HMIYJIbC
¢dorona.

OtkpeiTe u uccaeaopanue Gorodddekra. Ombitel A. I'. CromeroBa. 3akonbl doTtodrddexra.
VYpaBuenue DitnmreiiHa g poroaddexra. «Kpacnas rpanuna» Gororddexra.

JaBnenue cBera. OnbiTel [1. H. JIeOenena.

XHUMHUYECKOE IECTBUE CBETA.

TexHuueckue ycTpoilcTBa W IPAaKTUYECKOE NpUMEHEHHe: (OTOAIEMEHT, (HOTONATUHUK,
CoJTHEYHast OaTapesi, CBETOUO/I.

JemoHcTpanuu

DoTod3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

Cseroauo.

Counneunas Oatapest.

Tema 2. CTpoeHue atoma

Mogens aroma Tomcona. OnbsiThl Pesephopaa no paccesuuto o -yactuil. Ilnanerapuas mozens
atoma. [loctynarsl bopa. M3nydenue u nornomnieHne GOTOHOB MpHU MEPEXO/E aToMa C OJHOTO
YPOBHS 3HEPruM Ha Apyroil. Bunasl ciekTpoB. CHekTp ypoBHEH 3HEPIHMH aTOMa BOAOPOJA.
BousiHoBsie cBolicTBa yactull. Bosnbl ne bpoinsa. KoprnycKyisspHO-BOJIHOBOM Jyaiu3M.
CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHUE.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHUE: CIIEKTPaJIbHBIN aHalu3 (CIIEKTPOCKOIT),
Ja3ep, KBAaHTOBBII KOMIIBIOTED.

JemMoHcTpanuu

Mopenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnroneHnue nuHeyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

VY4eHn4eckuil HKCIIepUMEHT, 1TabopaTOpHbIE pabOThI

Hablmronenue nuHeRvyaToro crexkTpa.

Tema 3. ATomHOe s1APO

OKCHEpUMEHTHI, JO0KA3bIBAIOIINE CIIOKHOCTh CTPOEHMs sjpa. OTKpBITHE pPAaTUOAKTUBHOCTH.
OmnsiThl Pesepdopaa nmo omnpeneneHnto cocraBa paanoakTUBHOTo n3nydenus. CoiicTBa anbda-,
Oera-, raMMa-u3iaydeHus. BinsHue panoakTUBHOCTU Ha JKHUBbIE OPTaHU3MBI.

OTtkpbiTHE MpoTOHAa M HeWTpoHa. HykionHnas monens sanapa I'elizenGepra—lBanenko. 3apsin
anpa. MaccoBoe uucino sijgpa. M3otomnst.

Anbda-pacnaa. ONEKTPOHHBIH M MO3UTPOHHBIM OeTa-pacnan. ['amma-uzmyuyeHue. 3akoH
PaAMOaKTUBHOIO pacmaja.

OHeprus cBS3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakunu. [lenenue u CUHTE3 SAED.

Snepubiii peakrop. Tepmosaepublii cunTe3. [IpobaemMbl U MepCcreKTUBLl SAEPHON YHEPTETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIAEPHONU SHEPTETUKHU.

OnemeHTapHble YacTULIbl. OTKpPBITHE TO3UTPOHA.

MeTop1 HaOJIIOIEHUS U PErHCTPAIH 3JIEMEHTAPHBIX YaCTHUI.

dyHnaMeHTaIbHbIE B3auMoecTBUs. EAMHCTBO (hr3nyeckoit KapTHHBI MHpa.

TexHuueckue yCTpOHCTBa W TNPAKTHUECKOE INPUMEHEHHe: J03UMEeTp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi ObomoOa.

JeMoHCcTpanynu

CuéTurK MOHU3UPYIOLUX YACTHII.

YyeHuueckuil SKCIIEpUMEHT, J1abopaTOpHbIe pabOTHI

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3zgen 8. JiieMeHTHI ACTPOHOMHUM U ACTPOPUZUKH

Ortansl pa3BUTHA acTpoHOMHUH. [IpHuKIIagHOE 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMMUH.

Bup 3Bé3anoro neba. Co3Besaus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE IBUKECHHUE.

ConneuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTh. McTounuk sHeprum ConHua v 3BE31. 3BE3/bI, UX OCHOBHBIE
XapaKTepUCTUKU. JlnarpamMma «CHIEKTpaJbHBIM KjIacC — CBETUMOCTBb». 3BE3/bl TJIAaBHOMU
MOCIIEOBATENBHOCTH.  3aBUCHUMOCTh ~ «Macca — CBETUMOCTBY» Ul  3BE3J  IVIABHOU



MIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. COBpPEMEHHBIE MPEACTABICHUS O
MPOUCXOKACHUH U 3BoonMK CoJIHLA U 3BE3/. DTaMbl )KU3HU 3BE3]L.

Mnineunsiii [lyte — Hama ['amaktuka. Ilonoxenne n awxkenue ConHua B ['amaktuke. Tumbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacimupenune Beenennoit. 3akon Xa06ma. Pazoeranne ramaktuk. Teopus bonbiioro
B3pbIBA. PEIMKTOBOE U3IIydeHHE.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnpie mpoOieMbl aCTPOHOMUH.

YyeHuueckue HaOI0eHHS

Habntonenus HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHHUM IS
oTnpezieNieHUs] TMOJIOKEHHUS HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JATy: OCHOBHBIE CO3BE3HS
CeBepHOro nojaymapus u ipKue 3BE3/IbI.

Hab6nronenus B teneckon JIynsl, muraner, Mieunoro [TyTu.

Ob6o06maroriee MOBTOPEHNE

Ponb ¢u3uky U acTpOHOMHUHM B IKOHOMHUYECKOW, TEXHOJIOTUYECKOW, COIUANIBHON U ITHUYECKOU
chepax AesITEIBHOCTU YEJI0BEKA, POJIb U MECTO (PU3UKHU U aCTPOHOMHUH B COBPEMEHHOM HAy4YHOM
KapTUHE MHUpa, poiib (U3NYECKOW Teopuu B (POPMHUPOBAHUU MPEACTABICHUN O (U3MUECKOI
KapTUHE MHpa, MECTO (PU3UYECKON KapTHHBI MUpPA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHbIX NPEJICTABICHUN O IPUPOJIE.

Me:xnpeameTHblie CBA3U

Wzyuenne kypca ¢usuku Oa3zoBoro ypoBHA B 11 Kiacce ocymiecTBiIseTcss ¢ y4€ToMm
COJICPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTHUKH, OWOJOTUM, XUMUH,
reorpauu ¥ TEXHOJOTHU.

MexnpeaMEeTHBIE TOHATHS, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO TO3HAHUS: SIBJICHHE,
HAy4YHBIA (akT, TMIOTE3a, (hU3NUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOeHUE, SKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, MOJIEIb, U3MEPEHHUE.

Matemartuka: pelieHue CUCTeMbl YpaBHEHUN, TPUTOHOMETpHYecKre QYHKIIUU: CUHYC, KOCHHYC,
TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHI U MX MPOEKIMH Ha
OCH KOOpPJIMHAT, CIOKEHHE BEKTOPOB, MPOU3BOAHBIC JIIEMEHTAPHBIX (DYHKIMN, TpPU3HAKU
10/100Usl TPEYrOJIbHUKOB, OIIPEIEIICHHE TIOUIaIN IUIOCKUX GUryp U o0bEMa Ted.

buonorus: snekTpuyeckue sSBIEHUS B KUBOW MpUpOJE, KojeOaTelnbHbIE TBUKEHHS B JKUBOMN
MIPUPO/IE, ONITUYECKHE SIBJICHUS B )KUBOUW MPUPOJIE, IEHCTBUE paAHaIlii Ha )KUBBIE OPTaHU3MBI.
XUMHS: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMUECKasi CTPYKTypa TBEPIBIX TeJll, MEXaHU3MBbI
00pa30oBaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPaJIbHbIN aHaIu3.

['eorpadus: MarHuTHBIE TMONIOCAa 3€MJIHM, 3aJ€KU MArHUTHBIX pPyA, (OTOChEMKA 3EMHOMN
MOBEPXHOCTH, MPECKa3aHNE 3eMIIETPSCEHUM.

TexHomorus: JWMHUU DBIIEKTpOIiepeaayd, TEeHEepaTop IEePEMEHHOIO TOKa, 3JEKTPOABUIATEb,
WHIYKIIMOHHAs TIeYb, pajap, pPaJuoONpUEMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBU-meus,
MPOEKIIMOHHBIN anmnapart, BOJOKOHHAs OTITHKA, COTHEYHAsT OaTapes.

INJIAHUPYEMBIE PE3YJBbTATBI OCBOEHHUS INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue yuebHoro npeamera «Pu3mnka» Ha ypoBHE cpelHero oluiero oopazoBaHus (6a30BbIii
YPOBEHB) TOJDKHO OOECIIEYHTh JOCTHKEHHE CIETYIONINX JUYHOCTHBIX, METAlPEIMETHBIX WU
IPEMETHBIX 00pa30BaTeIbHbBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS y4yeOHoro mpenmera «®Pu3KMKa» OKHBI OTpa)xarb
TOTOBHOCTb M CITOCOOHOCTH OOYYalOIIMUXCs PYKOBOJCTBOBAThCS CHOPMHUPOBAHHOW BHYTPEHHEH
NO3MLMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMi, MO3UTUBHBIX BHYTPEHHHX
yOSXKIEHUI, COOTBETCTBYIOUIMX TPAJUIMOHHBIM I[IEHHOCTSM  POCCHHMCKOTO  OOINECTBa,
pacuIMpeHe XU3HEHHOTO OIbITa U OMNbITA JCSITEIBHOCTH B IMpPOIECCE peau3allid OCHOBHBIX
HAIpaBJIeHNI BOCTIUTATEIILHON JIESTEIBHOCTH, B TOM YHCIIE B YaCTH:

1) rpaaaHCKOro BOCIUTAHMS:



c(OpMUPOBAHHOCTH T'PAXAAHCKON MO3ULKU O0YYaromerocss Kak akTUBHOI'O U OTBETCTBEHHOTO
YJIeHA POCCHIICKOTO OOIIECTBA;

OPUHIATHE TPAJAULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTHUECKUX U JEMOKPATHYECKHX
IICHHOCTCI;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HHTEpecax TIpakJaHCKOro oOO0IIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3AIINH;

YMEHHE B3aUMOJEHCTBOBATH C COLUATbHBIMU MHCTUTYTaMU B COOTBETCTBUU C MX () YHKIUSAMU U
HA3HAYCHHEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCITUTAHNS:

c(hOpMHUPOBAHHOCTH POCCUMCKON Ipa)1aHCKON UJACHTUYHOCTH, TATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CUMBOJIAM, JOCTH)KCHUSIM POCCUUCKHX YUYEHBIX B
obsacty (GU3UKHA U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0 W MPHUHUMATH OCO3HAHHBIC PEIICHHS, OPUCHTUPYSACH Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JCSITEILHOCTH YUEHOTO;
OCO3HAHHE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIyIIETO;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIECHUE K MHUPY, BKIIOYAas AICTETUKY HAy4YHOTO TBOPYECTBA, IMPHCYIIECTO
buznueckoil Hayke;

5) Tpy10BOr0 BOCIIUTAHMS:

MHTEpPEC K pa3uyHbIM cepaM MpodeccuoHAIbHON AesITeNbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C
¢u3MKOl W TEXHWKOW, YMEHHE COBEpIIaTh OCO3HAaHHBIA BBHIOOp Oynymield npodeccuu u
pean30BbIBATh COOCTBEHHBIE )KM3HEHHBIE TIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M CaMOOOpa3oBaHHWIO B oOjacTH (U3MKH Ha
MPOTSKEHUH BCEU KHU3HU;

6) IKOTIOTrNYECKOT0 BOCTIUTAHMS

c(OpPMHUPOBAHHOCTh ~ JKOJOTHYECKOH  KYyJIbTYphl, OCO3HAHUE TJIOOATBFHOTO  XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

TUTAHUPOBAHKUE U OCYIIECTBIEHUE ACWCTBUI B OKPYXKAIOIIEH cpele Ha OCHOBE 3HAHMSI Iieneit
YCTOHYHBOTO Pa3BUTHS YESIIOBEUCCTBA;

pacuIipeHre OMbITa JESTEIbHOCTH YKOJIOTMYECKON HAIMpaBICHHOCTH Ha OCHOBE HUMEIOIIMXCS
3HaHUU 10 PU3UKE;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
bu3nveckoil HayKu;

OCO3HAHWE IIEHHOCTH HAYYHOH JESITeTbHOCTH, TOTOBHOCTH B TIpOIleCCe H3ydeHUS (DHU3UKU
OCYIIECTBIISATH IPOEKTHYIO M UCCIIEIOBATENBCKYIO IESATENBHOCTh HHIMBUYATIbHO U B TPYIIIIE.
METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble Jiornueckme A1eCTBUSA:

CaMOCTOSTENNbHO  (OPMYIUPOBATh H  aKTyalU3UpoBaTh MpoOJjeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEICIIATH IENH AeSTEIbHOCTH, 33]]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPHBACMBIX (PU3NICCKUX SBIICHUSX,
pa3pabaTeiBaTh IUTAH pPEUICHHS MPOOJIeMBbI ¢ Y4ETOM aHaln3a MMEIOIIUXCS MaTepuaIbHBIX U
HeMaTepUATbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JESATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyIbTATOB IEJISIM, OIICHHBATH
PHUCKU TOCTIEACTBUI e TENbHOCTH;

KOOPJAMHHUPOBATh W  BBIONHATH pabOTy B  YCIOBHUSX pealbHOr0, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBrble ucciaenoBaresLCKUe AeliCTBHSA:

BJIQ/ICTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MMOHATHSAMHI M METOIaMU (PU3MUYECKON HAYKU;



BJIa/IETh HaBbIKAMHU y4e€OHO-UCCIIEI0BATENBCKON U IPOEKTHOM IeATENbHOCTH B 0071acTH (PU3UKH,
CIIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSITEILHOMY TIOMCKY METOJOB pEeIIeHUs 3aaad
buznyecKoro coaepxKaHus, IPUMEHEHHUIO Pa3TUYHBIX METO/I0B TO3HAHMS,

BIAJCTh BUJAMHU JCSATEIBHOCTH 10 TOJYYEHUIO HOBOIO 3HAHUS, €ro WHTEPHpPETalNH,
npeoOpa3oBaHMI0 M NPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CHUTYyallUsX, B TOM YHCIE MpH
CO3IaHUH YYEOHBIX MPOCKTOB B 00JIACTH (PU3UKH,

BBISIBJIATh IPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTYaJM3UPOBATH 3a/1a4y, BbIJIBUIaTh TMIIOTE3Y €€
pElIeHUs, HAXOIUTh apryMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3a1aBaTh MapaMeTpbl
Y KpUTEPUU PELLICHNUS;

aHAJIM3UPOBATH MOJYYEHHBIE B XOJ€ PELICHUS 3aJa4l Pe3yJIbTaThl, KPUTUUECKH OLICHUBATH UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIC 3a7a4d B 0Opa30BATECIILHON NIEATEIHHOCTH, B TOM
YHCclie IPU U3YYCHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh IPUOOPETEHHBIH OIBIT;

YMETb MEPEHOCUTH 3HaHUS M0 (PU3HMKE B IPAKTUUYECKYIO 00IaCTh KU3HEACITENbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIAraTh OPUTMHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

PatGora ¢ undopmanmeii:

BJIQJICTh HABBIKAMU IOJIy9eHUs HHpOpMauu GU3NIECKOTO COACPKAHMS M3 UCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEJIBHO OCYILIECTBISATh IOUCK, aHalU3, CUCTEMATHU3aLUI0 U HUHTEPIPETALUIO
uH(pOpMaIUK pa3TUYHBIX BUIOB U (POPM MPEACTABICHUS;

OILICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

WCIIOJIB30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B pEUICHUU
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX M OpPTraHU3alMOHHBIX 33Ja4 C COONIOACHHEM TpeOoBaHUI
OPrOHOMUKH, TEXHUKHA OE30MaCHOCTH, TUTHCHBI, PECYPCOCOCPEKEHUS, TTPABOBBIX U ITHUECKUX
HOPM, HOPM HH()OPMAIIHOHHOM 0€30MacHOCTH;

CO371aBaTh TEKCTHI (PU3MUECKOTO COJEPKaHHUS B pa3IMUHBIX (opMarax ¢ y4€TOM Ha3zHAYCHUS
uH(bOpMallMM W 1EJeBOW ayAuTOpUM, BBHIOMpas ONTHUMAIbHYIO (OpMY TMpEICTaBICHUS U
BHU3YyaJIU3alvu.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

OCYIIECTBIISITh OOIIEHNE HAa YpOKaxX (DU3UKH U BO BHE-YPOUHOU I€ITEILHOCTH;

pacro3HaBaTh MPEANOCHIIKYA KOH(MIMKTHBIX CUTYAIMi U CMATYATh KOH(QIUKTHL;

Pa3BEPHYTO M JJOTUYHO M3JIaraTh CBOK TOUKY 3PEHUS C HCIIOJIb30BAHUEM S3BIKOBBIX CPEJCTB;
MOHUMATH U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHANBUAYAIbHON paObOTHI,

BBHIOMPATh TEMAaTUKY W METOJbl COBMECTHBIX [EHCTBHM C Yy4€TOM OOIIMX HHTEPECOB W
BO3MOYKHOCTEHN Ka)KJ0r0 4JIe€Ha KOJIEKTUBA;

MPUHUMATH IIEJIM COBMECTHOM JESATEHHOCTH, OPTAaHN30BBIBATh M KOOPJAUHUPOBATH JICUCTBUS 110
€€ JOCTH)KEHHUIO: COCTaBIIITh IUIAH JEWCTBUM, paCIpPENENATh POJM C YYETOM MHEHUU
Y4aCTHUKOB, O0CYXKAaTh pe3yJIbTaThl COBMECTHON pabOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJla M KaXKJIOT0 Y4aCTHHKA KOMaHABI B OOIIUN pe3yibTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLEHUBATh HAEH C TO3UWLUUU HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATErMUYECKOE IMOBEICHUE B PA3IMYHBIX CUTYalUSX, MPOSBISATH
TBOPYECTBO U BOOOpaKe€HNE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEpCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Camoopranusaunus:

CaMOCTOSITENILHO  OCYIIECTBISITh TO3HABATENIBHYIO JEATENBHOCTh B oOjactu (Qu3uMku u
ACTPOHOMUH, BBISIBISITH TPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTAaBIISATh IUIAH pEUIEHUsT pacy€THBIX W KAuyeCTBEHHBIX 3ajad, IUIaH
BBIMIOJTHEHUSI TMpaKTUYecKo paboThl € Y4ETOM UMEIOUIMXCA PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHHUI;

JIaBaTh OLEHKY HOBBIM CUTYaIIHsIM;

pacupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTCHUH;



JienaTh OCO3HAHHBIM BBIOOpP, ApTyMEHTHPOBATh €ro, Oparh Ha ceOs OTBETCTBEHHOCTh 3a
pelIeHue;

OILICHUBATh MMPHOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (HOPMHUPOBAHUIO W TPOSBICHUIO IPYAUIMHA B 00JacTH (U3HMKH, TTOCTOSTHHO
TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBCHbD.

CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYallsiM, BHOCHTh KOPPEKTHBBI B JICATEILHOCTh, OICHHBATH
COOTBETCTBHUE PE3YJIbTATOB IIEIISM;

BJIAJICTh HABBIKAMU II03HABATEIILHOW PE(ICKCUM KaK OCO3HAHUS COBEPIIACMBIX JICHCTBHHA W
MBICIIUTENBHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHUH;

UCTIOJIB30BaTh MPUEMBI PEIICKCHU ISl OIICHKH CUTYAIlMH, BRIOOPA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATDH PELICHUS M0 UX CHIDKEHUIO;

NPUHUMATh MOTUBBI U @PT'YMEHTHI JPYTUX MPH aHATU3E PE3yJIbTaTOB JACATEIbHOCTH;

NpUHUMATD ce0s1, TOHMUMast CBOM HEIOCTATKU M IOCTOUHCTBA,

NPUHUMATh MOTUBBI U @PT'YMEHTBI JPYTUX [P aHAIU3E PE3yJIbTATOB JACATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mporecce AOCTHXKEHHSI JTUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOTPAMMBI 1O (U3UKE IS
YPOBHSI CpeIHEro 00mero oopa3oBaHusi y 0OydYaIOIIMXCSl COBEPIIEHCTBYETCS 3MOIMOHAIbHBIN
UHTEJUICKT, MPEAIOoJaraloniuii chOpMHUPOBAHHOCTS:

CaMOCO3HaHUS, BKJIOYAIOMIETO CIIOCOOHOCTh IOHUMATh CBOE HMOIMOHAIBHOE COCTOSHHE,
BUJICTh HAIPABJICHUS PA3BUTHUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0e;
CaMOPETYJIMPOBAHNS, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHUE NMPUHUMATh OTBETCTBEHHOCTH 32
CBOE IMOBEJICHUE, CIIOCOOHOCTh aalTHPOBATHCS K AMOIMOHAIBHBIM M3MECHEHUSIM U TPOSIBIISTH
THOKOCTb, OBITH OTKPBITHIM HOBOMY;;

BHYTPCHHEH MOTHBAIIMH, BKIIFOYAIOIIEH CTPEMIICHHE K JOCTHKECHHIO 1SN M YCIIeXy, ONTHMHU3M,
WHHUIMATHBHOCTH, YMEHUE IEHCTBOBATh NCXO/S U3 CBOUX BO3ZMOKHOCTEH;

HMIIATUH, BKIIOYAIOMIEH CHOCOOHOCTh MOHMMAaTh 3MOIMOHAIBHOE COCTOSIHUE JPYTHX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHHH OOIICHHUS, CITOCOOHOCTD K COUYYBCTBHUIO M COTIEPEKUBAHUIO;
COLIMATIbHBIX HABBIKOB, BKIIIOUYAIOIIUX CIOCOOHOCTh BBICTpAaMBaTh OTHOIIEHUS C JIPYTUMH
JFOIbMU, 3200THTHCS, IPOSBIISITh MHTEPEC U Pa3pemiaTh KOHMIUKTHI.

MNPEIMETHBIE PE3YJIBTATHBI

K xonny o0y4denusi B 10 ki1acce nmpeagMeTHbIe pe3yabTaThbl HA 0a30BOM ypPOBHE JO0JIKHBI
oTpaxath cGOPMHPOBAHHOCTDH Y 00y4aIOIIUXCH YMEHMIi:

JIEMOHCTPUPOBATh HAa MPUMepax posib U MecTO (PU3UKH B POPMUPOBAHUH COBPEMEHHOI HayuyHOU
KapTUHBl MHpaA, B PA3BUTUU COBPEMEHHOM TEXHUKHM M TEXHOJIOTUH, B MPaKTHYECKON
JESATENBHOCTH JIIOJEH;

YUUTBHIBaTh TPaHUIBl MPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJeNiel: MaTepuaibHas TOYKa,
UHepIHalbHas CUCTeMa OTcuéTra, abCOIIOTHO TBEPOE TENO, UICANbHBIN a3, MOJEIN CTPOSHUS
ra3oB, XKUJAKOCTEH U TBEPABIX TeJl, TOUCUHBIN AIEKTPUUECKHUI 3aps]] PH pelIeHuu PU3NIECKIX
3az1ay;

pacrno3HaBath (U3UYECKHE SBJICHHS (TIPOIIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KMHETUUECKON TEOPUU CTPOEHUS BELLECTBA U JIEKTPOJUHAMUKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MpsIMOJMHEIHOE JBU)KEHHE, CBOOOJHOE TMAJeHHE Tel, IBHXKEHHE IIO0
OKpPY)KHOCTH, MHEpIHMs, B3auMmojeiictBue Ten, aAuddysus, OpOyHOBCKOE IBHKEHHE, CTPOCHHUE
KHUJIKOCTEH M TBEPIABIX TeJ, U3MEHEHHE 00bEMA TeJ MpU HarpeBaHUU (OXJIAXKJIEHUH), TEIIOBOE
paBHOBECHE, UCIApEHUE, KOHJEHCAlUs, IUIABIEHHE, KPUCTAIIM3alus, KUIIEHUE, BIJIAXXHOCTH
BO3/lyXa, MOBBILICHUE JaBJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYJAE, CBSI3b MEXKIY
napaMeTpaMM COCTOSIHUSA I'a3a B U30IPOIIECcCax, dJIEKTPU3aLMsl TEJ, B3aUMOJCHCTBUE 3aps10B;
ONKCHIBaTh MEXAHUYECKOE JBUKEHHE, UCMOJIb3Yys (hU3MuecKkue BETUUYMHBI: KOOpPAMHATA, MYTh,
nepeMelIeHe, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIla, UMITYJIbC Tela, KHHETUYeCKasi SHEPTrus,
NOTEHLMAIbHAs SHEPrusi, MeXaHWuyeckas paboTa, MeXaHHYecKas MOIIHOCTb, IMpPU OINHUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICI MCIOJNb3YEMBIX BEJIWYMH, WX OOO3HAYCHUS U
€VHMIIBI, HaXOAUTh (POPMYIbI, CBSA3BIBAIOIINE MAHHYIO (U3WYECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU;



OIKCBIBATh W3YyUEHHBIC TEIJIOBBIE CBOICTBA TENl U TEIUIOBBIE SIBIECHUS, MCIOJB3Ys (PU3NUECKUE
BEJIMYMHBI: JIaBJIEHUE Tra3a, TEMIEparypa, CpPeIHsAs KUHETHUYECKas HHEPrus XaoTHYECKOIO
JIBYKCHHMSI MOJIEKYJ, CpPEJHEKBAaApaTH4yHas CKOPOCTb MOJEKYJ, KOJMYECTBO TEIUIOTHI,
BHYTPEHHsIsI SHEprusi, padboTa rasza, Ko3QpQHUIMEHT MOIE3HOTO ACWCTBHUS TEIJIOBOTO IBHTATEs;
IOpU ONUCAHUU TPABWIBHO TPAKTOBaTh (PU3NYECKUH CMBICI MCIIOJIBb3YEMbIX BEJIUYMH, HX
0003HAUEHHSI ¥ €JMHUIIBI, HAXOJUTH (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IPYTUMHU BEJIMYUHAM;

ONMCHIBATh W3YYECHHBIE DJIEKTPUUECKHE CBOWCTBA BEIECTBA M DIIEKTPUUYECKUE SIBICHUS
(mporuecchl), UCMONIb3ys (PU3UUYECKUE BEIUUMHBL AJIEKTPUUECKUM 3apsijl, 3JIEKTPUUYECKOe IoJe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIb3YEMbIX BEIMYUH, HUX OOO3HAuY€HUs M EAUHULBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;
aHAJIM3UPOBaTh (U3UYECKUE NPOLECChl U  SIBICHMS, HCHOIb3yd (U3MUECKUE 3aKOHbI U
IPUHUMUIBL: 3aKOH BceMupHoro taroreHus, I, II u III 3akonsl HploOTOHA, 3aKOH coXpaHEHUs
MEXAHUYECKOM dHEPIuM, 3aKOH COXPAHEHMsI UMITYJIbCa, IPUHIUI CYIIEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHONpPAaBUs MHEPLUATIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHMUS
BEUIECTBA, Ia30BbIE 3aKOHBI, CBA3b CPENHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MEepBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHHS
JJIEKTPUUECKOro 3apsiia, 3akoH KylloHa, mpu 3TOM pa3nuyaTh CIOBECHYI (OPMYIHPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;
OOBSICHATh OCHOBHBIE NPHUHLMIIBI JACHCTBUS MalllUH, HNPUOOPOB U TEXHUYECKHX YCTPOWCTB;
pa3auyaTh ycIOBHS X OE30M1aCHOTO HCIOIb30BaHUS B [IOBCEHEBHOM KU3HU;

BBIMOJIHATh 3KCIEPUMEHTHl IO HCCIEJOBAHUIO (U3NYECKUX SBJIEHUH M IPOLECCOB C
UCTIOJIb30BAHUEM TPSAMBIX M  KOCBEHHBIX HW3MEPEHWH, TpU 3TOM  (OPMYIHPOBATH
npobiemy/3agadyy M TUNOTe3y Y4eOHOro OKCIHEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOJIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYILECTBIIATh MPSIMbIE M KOCBEHHBbIE M3MEpPEHMs (PU3NYECKUX BEJIWYMH, NPH 3TOM BBIOUpPATh
ONTUMAJIBHBIA CIIOCOO M3MEPEHMSI U HCIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN
U3MEPEHHUI;

HCCJIEIOBaTh 3aBUCHUMOCTH MEXAY (U3NYECKUMHU BEIWYMHAMHU C HUCIHOJB30BAaHUEM MPSMBIX
U3MEpEeHUl, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pe3yJbTaThl MOIYy4YEHHOH
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BUAE Tabmuu u rpaduKoB, AenaTh BBIBOABI IO
pe3yspTaTaM MCCIIEI0BaHNUS;

coOnroaaTh mpaBuiia 6€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIEI0BaHUN B paMKax y4yeOHOTo
HKCIEPUMEHTA, Y4eOHO-MCCIIET0BATEIbCKOW U IMPOEKTHOW JESATEIbHOCTH C HCHOJIb30BaHHUEM
U3MEPUTENIbHBIX YCTPOUCTB U 1a0OpaTOPHOTO 000PYIOBAHMUS;

pewiath pacu€THble 3a/laud C SBHO 33JaHHON (U3MUECKOW MOJIeNbl0, UCHONb3ys (U3NYECKHe
3aKOHBI W TIPUHIUIBI, HA OCHOBE aHallM3a YCJIOBHS 3aJaud BbIOMpaTh (U3UYECKYI0 MOJEIb,
BBIJICJIATE (PU3UUECKUE BEIMYMHBI M (HOpMYJbl, HEOOXOAMMBbIE Al €€ pEIIeHHUs, NMPOBOAUTH
pacuéThl U OLIEHUBATh PEAIbHOCTD MOJIYY€HHOT0 3HAaUeHUs (PU3NUECKON BEIUYUHBI;

pelaTe KadyeCTBEHHbIE 3aJauM: BBICTPAMBaThb JIOTUYECKU HEIPOTUBOPEUMBYIO LIEMNOUYKY
PacCyXXJIEHUM ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AaKOHOMEPHOCTH U (PU3HUECKUE SIBJICHUS;
UCIIOJIb30BaTh MPU PEIICHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH IS
MOKCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIMU U TIPEACTABICHUS Y4eOHON U Hay4YHO-TIONYJISPHON
uHpOpMaLlMY, TIOJYYEHHOH M3 pa3lMYHbIX HCTOYHUKOB, KPUTHYECKH aHAJIW3UPOBATH
MOJTy4aeMyto HHPOPMAIHIO;

IPUBOAUTH MPUMEPHI BKJIA/1a POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;
UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM >KM3HU s oOecredeHus
0€e30I1acCHOCTH MpHU OOPALIEHUN ¢ PUOOPAMHU U TEXHUYECKUMH YCTPOHCTBAMH, Ul COXPAHEHUS
3JI0pOBbsI U COOJIIOJICHHUSI HOPM KOJIOTHYECKOT0 TIOBEICHUS B OKPYXKaIoIIeH cpejie;

paboTaTh B IpyIIE C BBIIOJHEHHWEM Pa3JIMYHBIX COLHMAIBHBIX POJIEH, IUIaHUPOBaTh PabOTy
TPYMNIbI, palMOHAIBHO paclpeneNniarh O0O0f3aHHOCTH W IUIAHUPOBATh JICATENBHOCTh B
HECTaHJAPTHBIX CHUTYalMsX, aJ€KBaTHO OLICHWBATH BKJIAJ KaXKIOTO M3 YYaCTHUKOB T'PYIIIBI B
pelIeHne paccMaTpuBaeMoil MpooIIeMBl.



K xonny o0yuenuss B 11 kjacce mpeaMeTHbIe pe3yJbTaThbl HA 0a30BOM YPOBHE I0JIKHbI
oTpaxaTh CGOPMHPOBAHHOCTDH Y 00y4arOIUXCH YMEHHIA:

JEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (HOPMHUPOBAHUH COBPEMEHHON HAyUHON
KApPTUHBl MHpPA, B PAa3BUTHUH COBPEMEHHOM TEXHHUKHM M TEXHOJIOTMHM, B IIPAKTUYECKOH
NEeSTEIbHOCTH JII0JIeH, IeJI0OCTHOCTh U €IMHCTBO (PM3UYECKON KapTUHBI MUDA;

YUUTBIBATh TPAHUIBI IPUMEHEHHS N3YUYEHHBIX (PU3HUECKUX MOJICNICH: TOUSUHBIN SJICKTPUIESCKUN
3apsAl, Jyd CBETa, TOYEYHbIM HMCTOYHMK CBETA, sJ€pHAs MOJENIb aTOMa, HYKJIOHHas MOJEJb
aTOMHOTO $i/Ipa MPH peleHNH (HU3NIECKUX 3a/1a4;

pacrno3HaBaTh (uU3MUEcKHe sBICHUA (IpOLECChl) M OOBSICHATH HX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKY W KBAHTOBOW (DM3MKH: 3JIEKTPUYECKasi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,
XMMUYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aMMOJCHCTBHE MAarHUTOB, AJIEKTPOMATHUTHAS
MHAYKLMS, JAEWCTBUE MarHUTHOIO II0JII Ha IPOBOAHMK C TOKOM M JBIXKYLIMICS 3apsn,
3IEKTPOMArHUTHBIE KOJICOAHUs M BOJIHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKECHUE,
npejgomiieHue, wuHTepdepeHuus, auppakuus W TOJSApU3alus CBeTa, IHUCIEpPCUs CBeTa,
dotoanekrpuueckuii 3¢pdexT (pororddexT), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEWHYATOTO
CIIEKTpa aToMa BOJI0pO/Jla, ECTECTBEHHAs! U CKYCCTBEHHAsl PallOaKTUBHOCTD;

OMKCHIBATh HW3YYCHHBIC CBOWMCTBA BeEIIEeCTBAa (MJIIEKTPUUYECKUE, MArHUTHBIC, OMNTHYECKHUE,
AIIEKTPUYECKYIO MPOBOAUMOCTD PA3JIUYHbIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCIIONB3YS (U3MYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsij, CHIa TOKa, SJIEKTPHUECKOe
HaIpPsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABUKYIIas CUIIA,
paboTa TOKa, MHAYKLHS MarHUTHOro Tojs, cuia Awmmepa, cuia JlopeHla, MHIYKTHBHOCTb
KaTYyILKKH, SHEPrusi 3JIEKTPUYECKOIO0 M MarHUTHOTO IOJIEH, MEpUOJ W 4YacToTa KosieOaHuil B
KOJIe0aTeIbHOM KOHTYpE, 3apsj U CHjla TOKa B MPOIECCe TAPMOHUYECKUX AIEKTPOMArHUTHBIX
Koyie0aHui, (POKYCHOE pAcCTOSIHME M OINTHYECKas CWJIa JIMH3BI, MPHU ONHCAHWUU IPABUIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIOJNB3yeMbIX BEIWYHH, HUX OOO3HAUYEHUS U EIUHUIIB,
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BEJTHUYNHAMU;
OIUCHIBATh M3yYEHHbIE KBAHTOBBIC SIBICHHS U MPOLECCHI, MCIOJb3YS (PU3HMUECKUE BETHMUMHBL:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI U YacTOTa CBETA, SJHEPIHs U UMITYJIbC (POTOHA,
NEpUOJ, TOJypaclajga, YHEPrus CBA3M aTOMHBIX SAEp, IIPU ONMCAHUM IPAaBUIBHO TPAKTOBATh
(Gu3NYeCKUil CMBICII HCMOJb3YEMbIX BEIMYMH, WX OOO3HAUEHUsS M €AMHMIIbI, YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMH BEJIUYMHAMU, BBIUUCIISATH
3HA4YCHHE (PU3MUECKOU BEITUYUHBI;

aHaTM3UpPOBaTh (U3UUECKUE TPOLECChl U SIBICHMS, HCHOIb3yd (U3MUECKUEe 3aKOHBI U
OpUHLMIBL 3akoH OMa, 3aKOHBI TIOCJENOBAaTEIbHOIO U MAPAJIENBHOIO  COEIMHEHUS
IIPOBOAHMKOB, 3akoH JDkoyns—JleHna, 3akoH JJEKTPOMarHUTHOM MHAYKLMH, 3aKOH
NPSIMOJIMHEMHOTO pacHpOCTPaHEHUsI CBETA, 3aKOHBbl OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHMe OMHHIITeHHa I (QoTod(pderra, 3aKOH COXPAHEHHUS DSHEPruM, 3aKOH
COXpaHEHMsSI HMITYJIbCA, 3aKOH COXpPaHEHMsI DJIEKTPUUECKOIro 3apsiia, 3aKOH COXpaHEHHS
MaccoBOI'0 4YMciia, MOCTyJaThl bopa, 3aKOH pPaJuOAaKTUBHOIO pacmnajna, HMpU ITOM pPa3iInyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTU4YeCKOe BBbIpAa)KEHHE U YCJIOBUS (TpaHMIIbI,
00JacTv) IPUMEHUMOCTH;

OTpeeNATh HANpaBJIEHUE BEKTOpa WHIYKIIMM MAarHUTHOTO IOJISI MPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuinbl JlopeHna;

CTPOUTH U OIHUCHIBATh N300pakeHNE, CO3/1aBaeMOe TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;
BBITOJIHATh OKCIEPHUMEHTHl MO HCCIEIOBAaHUIO (U3WYECKUX SBJIEHUH M TPOLECCOB ¢
UCIIOJIb30BAaHWEM TMPSAMBIX M KOCBEHHBIX HU3MEpEHHil: mpu 3ToM  (HopMynIHpoBaTh
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTh YCTaHOBKY W3
MPeJI0KEHHOTO 000PYAOBAHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYILIECTBIISATh MPSIMbIE M KOCBEHHBbIE M3MEpPEHMs (PU3MUECKUX BEIWYHMH, IPU 3TOM BHIOHMpATh
ONTUMAJIBHBIA CITOCOO M3MEPEHMs U HCIOIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPEHIHOCTEMN
U3MEpPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (DU3MUECKUX BEIMYUH C HCIOJIB30BAHUEM IMPSMBIX U3MEPEHU: MpU
3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh pE3yJIbTaThl MOJYYEHHOW 3aBHCHUMOCTHU
¢busznyecKkux BENWYMH B BHAE TaOMUIl M TrpaduKoB, JeiaTh BBIBOABI MO pe3yiabTaTaMm
UCCIIEJOBAHMSI;



coOo1aTh TpaBuiIa 0€30MacHOTO TpyAa MPHU MPOBEIACHUU HCCICIOBAHUN B paMKaxX y4eOHOTO
HKCIIEPUMEHTA, y4eOHO-MCCIICAOBATEICKOW U TMPOEKTHOW NEATENBHOCTH C HCIOJIb30BaHHEM
HU3MEPUTEIIbHBIX YCTPOUCTB | JJA0OPAaTOPHOTO 00OPYIOBAHHS;

pemath pacu€THbIE 3a/la4d C SBHO 33JaHHON (PM3MUECKOW MOJENbIO0, UCIONb3Ysl (PU3NYECKHE
3aKOHBI W TPHUHIMUIBI, HA OCHOBE aHalM3a YCJIOBHS 3aJaud BBIOMPATh (U3UYECKYIO MOJEIb,
BBIJICJIATh (PU3UYECKUE BEIMYMHBI M (HOpMYJbl, HEOOXOAUMbIe IJisi €€ pPEeIICHHUs, MPOBOAUTH
pacuéThl U OLIEHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HAUeHUS (PU3MUECKON BEIMYUHBL,

pemiatb KauyeCTBEHHbIE 33Jayl: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUMBYIO IICTIOUKY
paccyXJIeHUl ¢ ONOpoi Ha U3yUCHHbIE 3aKOHBI, 3AaKOHOMEPHOCTH U (PU3MUECKUE SBICHUS;
UCTIOJIb30BaTh MPH PEHICHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH /IS
MOKCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMU U TPEACTABICHUS YUeOHOM 1 HAyYHO-TIOMYJISIPHON
uHpOpMaLUK, TIONyYEHHOH W3 pPa3NMYHBIX HMCTOYHUKOB, KPUTHYECKH AHAIM3HPOBATH
MOJIy4aeMyro HH(POPMAIHUIO;

OOBSICHATh TPHHLMUIBI JEHCTBHUS MAalIMH, MPUOOPOB M TEXHHUUYECKUX YCTPOWCTB, Pa3IUYaTh
yCIIOBUS UX O€30MacHOT0 UCTOIb30BaHUS B TIOBCETHEBHOM KU3HU;

NPUBOINUTH PUMEPHI BKJIaZa POCCHICKHIX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETUYECKHUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM >KM3HM UIA OOECreUYeHUs
0e30MacHOCTH U OOpALEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPOMCTBAMHU, AJISi COXPAaHEHUS
3/10pOBbs U COOTIOAEHUSI HOPM KOJIOTMUYECKOT0 TIOBECHUS B OKPYKaIOLLEH CPeIE;

paboTaTh B TPYIIE C BBINOJHEHWEM pPA3IMYHBIX COLMATIBHBIX POJICH, MIAaHHUPOBaTh PadOTy
TPYIIIbI, PalMOHAIBFHO paclpeneNiarTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIHOCTH B
HECTaH/IAPTHBIX CUTYalUsIX, aIEKBAaTHO OLIEHMBATh BKJIAJ KaXKIOIO M3 YYaCTHUKOB TPYIIbI B
pelIeHNne paccMaTpUBAaEMON ITPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBaHue pa3aeion KonnuyecTBO 4acos DJIeKTPOHHBIE
n/n H TeM NporpaMmMbl Bcero KourpoabHbie IIpakTHyeckue (mudpossie)
padoThI padoThI o0pa3oBaTeJIbHbIE
pecypcbl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O IO3HAHUSA
11 ®du3nka 1 METOABI 2 bub6mmoreka [JOK
HAay4YHOT'O ITO3HAHUS https://m.edso0.ru/7f41bf72
HUtoro mo paznerny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmmorexa [JOK
https://m.edsoo.ru/7f41bf72
2.2 Junamuka 7 Bbubanoreka [IOK
https://m.edso00.ru/7f41bf72
2.3 3aKOHBI COXpaHEHHUS B 6 1 1 Bu6mmoreka [IOK
MEXaHUKE https://m.edso00.ru/7f41bf72
Hroro o pasneny 18

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA

3.1 OCHOBBI MOJIEKYJISIPHO- 9 1 Bbubanoreka [IOK
KUHETUYECKON TEOpUH https://m.edso0.ru/7f41bf72
3.2 OCHOBBI TEPMOANHAMUKHU 10 1 Bbubanoreka [HOK
https://m.edsoo.ru/7f41bf72
3.3 ArperaTHble COCTOSTHUS 5 Bu6mmoreka [IOK
BemiecTBa. Ma3oBrie https://m.edsoo.ru/7f41bf72
MIEPEXOJIBI
HWroro mo paznemy 24
Paznen 4. JIEKTPOAUHAMMUKA
4.1 OneKTpocTaTHKa 10 1 bubanoreka [IOK
https://m.edsoo.ru/7f41bf72
4.2 [TocTosTHHBIH 12 1 bub6mmoreka [IOK
3JIEKTPUUECKUN TOK. TOKU B https://m.edsoo.ru/7f41bf72
pa3IMYHBIX Cpelax
HWroro mo paznemy 22
PezepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB 68 3 3

10 ITPOI'PAMME



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

11 KUIIACC

Ne HaumeHnoBanue pa3aesioB KonnyecTBo yacoB DJIeKTPOHHbIE
n/m ¥ TeM NPOrpamMmsbl Becero  Koutpoabnbie = IlpakTuyeckue (uudposrie)
padoThI paGornl o0pa3oBaTeJibHbIE
pecypcsl
Paznen 1. 9JIEKTPOAUHAMMUKA
11 MaruauTHoe noje. 11 1 3 bubmuoreka LIOK
SHGKTpOMaFHI/ITHaH https://m.edsoo.ru/7f41c97c
WHIYKIUS
Hroro mo paznemy 11
Paznen 2. KOJIEBAHUS U BOJIHbI
2.1 Mexanudeckue u 9 1 bubmuoteka LIOK
DIIEKTPOMATHUTHEIE https://m.edsoo.ru/7f41c97c
KOJIeOaHMs
2.2 MexaHu4ecKkue u 5 1 Bu6nuoreka IJOK
3JIEKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41c97c
2.3 Onrrka 10 3 Bu6nuoreka IJOK
https://m.edsoo.ru/7f41c97c
HUroro mo paznemy 24
Pa3zaen 3. OCHOBBI CHEIIUAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH
3.1 OCHOBEI CITEIHATILHOMI 4 1 bubmuoreka LIOK
TEOPUH OTHOCHTEILHOCTH https://m.edsoo.ru/7f41c97c
HUroro mo paznemy 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMeHThI KBAHTOBOM 6 bubmuoreka LIOK
OIITHUKH https://m.edsoo.ru/7f41c97c
4.2 CrpoeHue atoma 4 Bu6nuoreka IJOK
https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE SIIpO 5 Bubnuoreka [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 15
Paznen 5. 3JIEMEHTBI ACTPOHOMHUU U ACTPOPU3UKHU
5.1 DNEeMEHTBI aCTPOHOMHUU 1 7 1 Bbubnuorexa LIOK
acTpohU3nuKU https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 7
Paznen 6. OGOBIIAIOHIEE IIOBTOPEHUE
6.1 Ob6o06m1aroiiee MOBTOPEHNE 4 Bbubmuorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro mo paznery 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB 68 4 7

10 ITPOI'PAMME



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

INOYPOYHOE IIJTIAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

®usuka — Hayka o npupone. Hayunsie MeTozsl
IIO3HAHMS OKPY’KAIOILIEr0 MUPa

Koa-Bo
4acoB

1

JlaTa
U3y4eHusl

Posnp 1 MecTO Gu3uKu B JOPMHUPOBAHUU COBPEMEHHOMN
Hay4YHO! KapTHUHBI MUPA, B IPAKTUYECKOU E€ATEIbHOCTH
Joneun

Mexanunueckoe aprkeHre. OTHOCUTENBHOCTD
MEXaHMYECKOT 0 BHKeHus. [lepemenienne, CKopocTb,
yCKOpeHue

~N o o1 b~

PaBHOMEpPHOE IPAMOJIMHEWMHOE JBUYKEHUE
PaBHOYyCKOpEHHOE PSIMOJIMHENHOE ABH)KEHNE
CBoOogHoe majneHue. Y CKopeHue CBOOOHOTO A CHUS

KpuBonuneiinoe nBuxeHue. [[BrkeHne MaTtepruaibHON
TOYKH 1O OKPY>KHOCTH

e

[Tpunumn otHocutenpHOCTH ['anunes. Muepuuansabie
cucreMsl orcyera. [lepBslii 3akoH HeroTOHA

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.
Bropoii 3akon HetoTOHA 1J11 MaTepuaibHON TOYKU

10
11

Tpernii 3akoH Hpr0TOHA 17151 MaTEpHAIIBHBIX TOYEK

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [leppast
KOCMHUYECKasi CKOPOCTh

12

Cuna ynpyrocru. 3akoH I'yka. Bec tena

13

Cuna tpenus. Koapdpuument tpenus. Cuna
COIPOTUBIICHUS IIPU JBMKEHUHU TeNa B KUAKOCTU WIH
rase

14

[ToctynarensHOe U BpaliaTeabHOE ABIKEHHE a0CONMIOTHO
TBEpAOro Tesna. MomeHT cuiibl. [1nedo cuibl. YcaoBus
paBHOBeECHUsI TBEPJIOTO Tea

15

16

17

18

HNmnynbc MaTepruanibHON TOYKH, CUCTEMbI MATEPHATBHBIX
Touek. iMnynbce cuibl. 3aKOH COXpaHEHUS UMITYJIbCA.
PeaxkTtuBHOE NBUXKEHNUE

PaGota u moutHoCTh cuibl. Kunetnueckast sHeprus
MaTepHaabHOW TOUkH. Teopema 00 U3MEeHEeHU!
KMHETUYECKON SHEPrUu

[TorenumanbsHas sHeprud. [loTeHnmanpHas sHEPrus
ynpyro aepopMupoBaHHO# Npyx HuHbI. [loTeHnansHas
SHEpPrus Tesia BOJINU3H MOBEPXHOCTH 3eMIIN

ITorennuanbHbIe M HEMOTEHITHAIBbHEBIE CUIBL. CBI3b
paboThl HEMOTEHIIMATBHBIX CUJT C U3MEHEHHEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHECHUS
MEXaHUYECKOW SHEPrUr

19

JlaboparopHas pabota «lccrnenoBanue CB3M pabOTHI
CHITBI C I3MEHEHNEM MEXaHWYECKON SHEPTUH Tela Ha
MIPUMEpE PACTSHKCHHSI PE3MHOBOTO JKT'yTa

20

Kontponbhas padota mo teme «Kunemaruka. Jlunamuka.
3aKOHBI COXPAHEHHS B MEXAHUKE»

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKOM
teopun. bpoyHoBckoe asmxkenue. dubdysus




22 XapakTep JBMKEHUS U B3aUMOJEHCTBHS YaCTHI] 1
BelecTBa. Moieinu CTpOCHUs ra3oB, )KUAKOCTEH U
TBEPIBIX TEN

23 Macca monekyin. KonmnuectBo BemiectBa. [loctosiHHas 1
ABoraapo

24 TennoBoe paBHOBecue. TemmepaTrypa u e€ u3MepeHue. 1
IIxana remneparyp Llenbcus

25 Wneanpusbiii raz B MKT. OcnoBHoe ypaBHeHrne MKT 1

26 AOcomoTHas TemMrepaTypa Kak Mepa cpeIHei 1
KMHETUYECKOW SHEPTUH JIBUYKEHUS MOJIEKYJ. Y paBHEHUE
MenneneeBa-Kianeitpona

27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI 1

28 JlaGopaTtopHnas pabora «/cciaenoBaHue 3aBUCHMOCTH 1
MEX]Ty ITapaMeTpaMu COCTOSTHUS Pa3peKESHHOTO Ta3a

29 N3onporeccel B naeanbHOM ra3e U uX rpaduaeckoe 1
IpeJICTaBICHUE

30 BuyTpeHHss SHEprus TEpPMOAMHAMUYECKON CUCTEMBI U 1
crocoObl e€ m3MeHeHus1. KoamdecTBo TermioTs u padoTa.
BuyTpeHHss SHEprusi 0IHOATOMHOTO UJICAIBHOTO Ta3a

31 Buapl Teronepenaun 1

32 Y aenbHas TEIUIOEMKOCTH BemecTBa. KomudecTBo 1
TEIUIOTHI MIPH Teruionepenaye. AauadbaTHbIN Mpoiecc

33 [IepBblii 3aKOH TEPMOAMHAMUKH U €r0 TPUMEHEHHE K 1
U30IpoIeccam

34 Heob6patumocts nporieccoB B mpupoe. Bropoit 3akon 1
TEPMOJTUHAMUKHU

35 [Tpunnun neiictus u KIIJ[ rennoBoit mammHbl 1

36 uxkn Kapuo u ero KIIJ{ 1

37 DKoJornyeckre npoodaeMbl TEIIOHEPTeTHKU 1

38 O6o6maromuii ypok «MoutekysipHast ¢puszrka. OCHOBBI 1
TEPMOJMHAMHKIY

39 KonrtponsHas padorta no reme «MonekyisipHas Gpu3uka. 1
OCHOBBI TEPMOTHHAMUKI

40 [TapooOpazoBanue u konnencanus. Mcnapenue u 1
KHUIICHUE

41 AOGComOTHAs M OTHOCUTEIbHAS BIIAXXHOCTh BO3yXa. 1
Haceliennsiii map

42 TBépmnoe Teno. Kpucrannmaeckue u amopdusbie Tema. 1
AHU30TPOMHUS CBOMUCTB KpUCTAILIOB. JKUIKHE KPUCTAIITHI.
CoBpeMEHHbBIE MaTEPHUATBI

43 [InaBnenue u kpucramumzanus. Y aeibHas TemioTa 1
maBiaeHus. Cyomumans

44 YpaBHEHHE TEIUTOBOTO OaslaHca 1

45 DneKTpu3aius Ten. DIeKTpruIeckuit 3aps. J[Ba Buga 1
DIIEKTPUYECKUX 3apsIO0B

46 [IpoBogHMKY, TUAIEKTPUKH U MTOJYIIPOBOJHUKH. 3aKOH 1
COXpaHEHHUsI FJIEKTPUUYECKOTO 3apsiia

47 B3aumopeiicTBue 3apsanoB. 3akod Kymnona. Toueunsrii 1
AIEKTPUYECKUN 3aps

48 Hanpsox€aHocTs a5ekTpudeckoro mojst. [TpuHmun 1

CYNEPNO3UIMU NEKTPUUECKUX TToNiel. JInHum
HANPSKEHHOCTH




49

Pabora cun anekrpocraruyeckoro nosist. [lorenmmann.
Pa3HocTp noreHnuanos

50

o1
52

[TpOBOAHMKY U TUAIIEKTPUKHU B AJIEKTPOCTATUYECKOM
noJie. Jluanekrpruyeckas IpOHUIIAEMOCTh

OnexrpoéMkocTs. Konnencatop

DNEeKTPOEMKOCTH IIOCKOr0 KOHJIEHCATOpa. DHEPIHUsl
3apsKEHHOI0 KOHJIeHcaTopa

53

54

55

56

57

JlaGopaTtopHnas pabota "M3mepeHue 3MeKTpoEMKOCTH
KOHJIeHcaTopa"

[puHIMI IeHCTBHS U IPHMEHEHHE KOHICHCATOPOB,
KOIUPOBAILHOTO amiapara, CTpyHHOro PUHTEpa.
DIeKTpOCTaTHYECKAsl 3aIIUTa. 3a3eMIICHUE
AIIEKTPONPUOOPOB

DIIEKTPUYECKHI TOK, YCIOBHS €0 CYIIECTBOBAHMS.
[Tocrosuuslii Tok. Cuia Toka. Hanpsiokenue.
Conporusnenue. 3akoH OMa /1715 yyacTKa Lenu

[TocnenoBarensHOE, NapaIeIbHOE, CMEIIAHHOE
coeMHEeHNE MPOBOTHUKOB. JlabopaTtopHas paboTa
«M3yueHne cCMEmaHHOT0 COSTUHEHUS PE3UCTOPOBY»
PaboTa 1 MOIIHOCTE AJIEKTPUUECKOTO TOKA. 3aKOH
[xoyis-Jlenna

58

59

3akon OMa 71 IOJTHOM (3aMKHYTOM) JIEKTPUYECKOM
nenu. Koporkoe 3ambikanue. Jlaboparopras pabora
«3mepenne D/1C ucToyHnKa TOKa U €ro BHYTPEHHETO
COITPOTHBIICHUS

ONEeKTpOHHAs IPOBOAUMOCTD TBEPABIX METAJLIOB.
3aBUCHUMOCTb COITPOTUBIICHUS] METAJUIOB OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

60

61

62

63

DNIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX
MY4YKOB

[TonynpoBoaHHMKH, UX COOCTBEHHAS U MPUMECHAS
npoBoauMocTh. CBoiicTBa p—N-niepexona.
[TonynpoBoiHUKOBBIE TPUOOPHI

DIIeKTPUUYECKHI TOK B pacCTBOpaxX M pacruiaBax
3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAS AUCCOLIMALIMSL.
DJIEKTPOIIN3

DIIEKTPUUYECKUH TOK B razax. CaMmoCTOSTENbHBIN U
HECAMOCTOSTENBHBIN pa3pan. Monuus. [Inazma

64

65
66

67

DnekTpuueckue mpruOopbl U yCTPOMCTBA U UX
IIpaKTHYecKoe npuMeHeHue. [IpaBuna TexHukn
0e30I1aCHOCTH

O6o0maromuii ypok «JIeKTPOIUHAMUKAY)

KoHnTtponbHas pabota mo teme «IeKTPOCTaTHKA.
[TocTosAHHBIN ANEKTPpUUECKU TOK. TOKU B pa3IMUHbIX
cpenax»

PesepBHblii ypok. KonTponbHas paboTa 1o teme
"OnexTpoauHamuka"

68

PesepBHeIil ypok. O600maromuii ypok mo temam 10
KJacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KUIIACC

Ne
n/n

Tema ypoka KoJu-Bo
4acoB

JlaTa
U3yYeHHsl

1

ITocTosHHBIE MArHUTHL U UX B3aUMOJICHCTBUE. 1
MaruutHoe nosie. Bekrop MarHuTHOM MHAYKIWU. JInHIM
MarHUTHOW MHIYKIIUH

MaruauTtHoe 1nosje NpoBoJHUKA ¢ TOKOM. OnbIT Ipcresa. 1
BzaumopeiicTBre MPOBOTHUKOB C TOKOM

JlaGopaTopHnas pabora «/3yuyeHne MarHuTHOTO TOJIs 1
KATYIIKH C TOKOM»

J_—[el‘/’ICTBI/IC MArdvTHOTIO I10JIsI Ha ITPOBOJHUK C TOKOM. 1

Cuna Ammnepa. Jlaboparopnas pabota «VccnenoBanue
JICUCTBHSI IOCTOSTHHOTO MarH|Ta Ha PaMKy C TOKOM»

JleficTBHE€ MarHUTHOTO MOJISL HA IBUKYIIYIOCS 1
3apspxeHHyro dactuiry. Cuna Jlopenma. Pabora cutb
Jlopenna

OneKkTpoMarHuTHas uHAykus. [loTok BekTopa 1
MarHuTHON uHAYKIHH. DJC nHayKIuu. 3aK0H
JIeKTpOMarHuTHOW unaykiuu dapanes

10

JlaGopaTopHas pabota «lcciaenoBanue siBICHUS 1
JIEKTPOMATHUTHOW WHIYKITHH))

HNunyktuHOCTh. SABNeHue camounaykuu. IC 1
CaMOUHIYKIIUU. DHEPIrHsi MATHUTHOTO TMOJISL KATYILKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

TexHu4eckne yCcTpoiCTBa U UX IPUMEHEHHUE: 1
IIOCTOSIHHBIE MarHUTBI, DJIEKTPOMArHUThlI,

AJIEKTPOJIBUraTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHL],
WHIYKIMOHHAs I1eYb

O6o06matomuii ypok «MaraHuTHoe moJe. 1
DNEeKTPOMarHUTHASE MHIYKIIHS

11

12

13

14

KonrtponbHas pabora no reme «MarHuTHoe 1oiie. 1
ONeKTpOMarHuTHAsE UHIYKIIMS

CBoOo1HBIE MEeXaHUUECKHE KoeOaHus. ['apMoHndeckue 1
KosiebaHus. YpaBHEHHE TapMOHMYECKUX KOJIeOaHUH.
[IpeBpamienue 3Heprun

JlaGopaTtopHas pabota «HcciaenoBanue 3aBUCHMOCTH 1
nepuoja MajbIX KOoJIeOaHH rpy3a Ha HUTH OT JIJTMHBI
HUTH B MacChl TPy3a»

KoneGatenbHblil KOHTYp. CBOOOIHBIE 1
3JIEKTPOMAarHUTHbIE KOJIeOaHHs B UACATHHOM

K0JIeOaTeTPHOM KOHTYpE. AHAJIOTHS MEXITY

MEXaHUYECKUMH U AIEKTPOMArHUTHBIMH KOJIEOaHUSIMU

15

®opmyna TomcoHna. 3aKOH COXpaHEHUS SHEPTUH B 1
UJeabHOM KoJiebaTeIbHOM KOHTYpe

16

[IpencraBnenue o 3aTyxarommx KoJeOaHUsX. 1
BoinyxneHHble MexaHuueckue kosnebanus. Pesonanc.
BrIHyXIeHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHUs

17

[lepemennslii Tok. CHHYCOUJAIbHBIN IEPEMEHHBIN TOK. 1
MOoUIHOCTh NEPEMEHHOTO TOKA. AMITUTYAHOE U
JEICTBYIOIEE 3HAYEHHUE CUIIbI TOKA U HAIPSDKEHUS

18

Tpancdopmarop. [IpousBozacTso, nepenaya u 1
noTpeOJIeHUE IEKTPUIECKON SHEPIUn

19

Y CTpolcTBO M MPaKTUUECKOE TPUMEHEHUE 1




AIIEKTPUUECKOTO 3BOHKA, FT€HEpaTOpa NEPEMEHHOTO TOKa,
JIMHUM 3JIEeKTporepeaayd

20 DKOJIOTHYECKUE PUCKHU TIPH TIPOU3BOJICTBE
anekTpodHeprun. KynbTypa ucnonb30BaHus
AJIEKTPOIHEPTHH B MTOBCEAHEBHON KU3HU

21 MexaHuuyeckue BOJIHBI, YCIOBUS pacpOCTPAHEHUS.
[Tepuon. CkopocTh pactipOCTpaHEHUs U JIJTMHA BOJTHBIL.
[Toniepeunblie U MPOJIOJIbHBIE BOJTHBI

22 3Byk. CkopocTb 3ByKa. [ poMKkoCTh 3ByKa. BricoTa ToHa.
TemOp 3ByKa

23 DNIeKTPOMarHUTHBIE BOJHBI, UX CBOMCTBA U CKOPOCTb.
[IIkana 371eKTPOMarHUTHBIX BOJTH

24 [IpuHIMIIBI paAOCBA3U U TeneBuacHusA. Pazputue
cpencTB cBsi3u. Pagmonokarus

25 KoHnTtposbHas padora «KoaeOaHus U BOJIHBDY

26 [TpsimonHEHOE pacpoCTpaHEeHHEe CBETa B OJHOPOIHOM
cpene. TodyeuHblil ICTOYHUK cBeTa. JIyd cBera

27 OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[Toctpoenue n300paxeHuii B MIOCKOM 3epKae

28 [Tpenomnenue ceta. [lonHOe BHYTpeHHEE OTpakeHHUE.
[IpenenbHbliA yroa NOJIHOIO BHYTPEHHETO OTPAXKEHUS

29 JlaGopaTopHas pabota «3mepeHue rmokasaremis
MIPEIIOMIICHUS CTCKIIa»

30 JIunzel. [Moctpoenne nzodpaxenwnii B mua3e. opmyna
TOHKOM JTUH3bI. Y BeJTMYEHUE JINH3BI

31 JlaGopatopHas pabota «/ccnenoBanue CBOUCTB
M300paKCHUI B JIMH3AX

32 Jucnepcus cseta. CioxxHbIl cocTaB O6enoro ceera. LIBer.
JlaboparopHas pabota «HabmroeHue nucnepcun CBeTa

33 Wntepdepennus ceta. udpaxus ceera.
Hudpakironnas pemeTka

34 [ToiepeyHOCTh cBeTOBBIX BOJH. [lonmsipu3aius cBeTa

35 OnTuueckue mpuOOPHI M YCTPONUCTBA U YCIOBUS MX
0€30MacHOro NPUMEHEHUs

36 ['paHUIIBI TPUMEHUMOCTH KJIACCUYECKON MEXaHHKH.
[TocTynarel ciennaabHONW TEOPUU OTHOCUTEIHHOCTH

37 OTHOCUTETHHOCTH OJTHOBPEMEHHOCTHU. 3aMeJJICHNE
BPEMEHH U COKPAIICHUE JITHHBI

38 DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON YacTulbl. CBs3b
MAacChI C DJHEPTHel U UMITYIBCOM. DHEPTHUs MTOKOS

39 KonTtponbHas padora «Ontuka. OCHOBBI ClIeIUATEHON
TEOPUU OTHOCHTEITHLHOCTH)

40 ®ortonsl. Dopmyrna [Inanka. JHeprus u UMIYIbC GOTOHA

41 OtkpeiTue U uccnenoBanue poroddpdexra. OnbiTer A. T
CroneroBa

42 3akonsl Gpororddexra. YpaBHeHHE DUHIITEHHA IS
dororddekra. «KpacHas rpanuna» porodrddexra

43 Jasnenue ceera. Onwitel [1. H. JIeOeneBa. Xumudeckoe
JICICTBHE CBETA

44 TexHUYECKHEe yCTPOMCTBA U NTPAKTUUECKOE TPUMEHEHHE:

doTorieMeHT, POTONATUHK, COTHEUHAs OaTapes,
CBETOAMO/




45

Permenne 3aga4u mo reMe «JIeMEHTHI KBAHTOBOU OITUKN

46

Mopnens atoma Tomcona. OnbiTel Pesepdopaa mo
paccestHuIo a-yactuil. [I1anerapHas mogens aToma

47

IToctynatel bopa

48

49

50

o1

Wznyuenue u norsouieHue GOTOHOB MPH MEPEXoe aToMa
C OJIHOT'O YPOBHsI DHEPI'MH Ha JAPyrou. Buasl crieKTpoB
BousiHoBBI€ cBOMcTBa yacTul. Bosiabl ne bpos.
Kopnyckyinsipao-BosiHOBOM ayanu3M. CIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YEeHUE

OTtkpeiTHE paguoakTuBHOCTH. OnbITH Pezepdopaa mo
OIPEEIICHUIO COCTAaBA PAIMOAKTUBHOTO U3ITY4YEHHUS
CsaoticTBa anbda-, 6era-, ramma-u3nydcHus. Bnusaue
PaAMOAKTUBHOCTH HA )KUBbIE OPTaHU3MBbI

52

OTtkpseiTHE IPOTOHA U HeWTpoHa. M3oTombl. Asbda-
pacnaja. DJIeKTPOHHBIA U TO3UTPOHHBIN OeTa-pacma.
["amma-uznyuenue

53

DHeprusi CBSI31 HYKJIOHOB B siipe. SIIepHbIe peaKiiu.
SAnepusrii peaktop. [IpoOiaeMbl, TEPCICKTUBEI,
SKOJIOTUYECKHE ACTIEKTHI SIIEPHOIM SHEPreTUKU

54

OnemeHTapHble YacTULBI. OTKPBITHE TO3UTPOHA.
MeTto/1b1 HaONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX
gactull. Kpyruslii cron «@yHaamMeHTaabHble
B3auMoJIeicTBHS. ENMHCTBO (PM3NUECKOI KapTHHEI
MUpa»

55

Bun 3Bé31H0T0 HEOa. Co3Be3nus, ApKue 3BE3bI,
IUTAaHETHI, UX BUAUMOE nBrkeHne. CoaHeuHas cucTeMa

56

57

Connue. ConHeyHasi akTUBHOCTb. VICTOUHUK SHEPTHH
CoHna u 3BE31

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/1bI TJIaBHOU
IIOCJIEI0BATEILHOCTH. BHYyTpeHHEE CTpOCHME 3BE3 .
CoBpeMeHHbIE NPECTABIEHUS O TPOUCXOKICHUN U
sposony CoJHIa U 3BE3]

58

Mineunsiii [1yre — Hama I'anakrtuka. ITonoxenue u
newxkenne Comnnna B ["amaktuke. ["amaktuku. UEpHbie
JBIPBI B SIAPAX TaJaKTHK

59

60

Bcenennas. Pa30eranue ranaktuk. Teopust bonbioro
B3pbIBA. PenmmkTOBOE M3nydyeHue. MeraranakTuka

HCpCH_IeHHLIC HpO6HeMLI ACTPOHOMUHU

61

62

63

KonTponpHas pabora «1eMeHThI aCTPOHOMUU U
acTpou3uKm»

O6o06matomuii ypok. Pons ¢pu3uku 1 acTpOHOMUU B
DKOHOMHUYECKOM, TEXHOIOTHYSCKOHN, COIIMAILHON 1
STUYECKOH chepax NeaTeTbHOCTH YeT0OBEKa
O6o06matomuii ypok. Pois u mecto pusuku u
aCTPOHOMHUHU B COBPEMEHHON HAay4YHOM KapTHHE MUpa

64

Ob6o6maromuit ypok. Poib pusnueckoit Teopun B
(hopMHUpPOBaHHUH MPECTABICHUN O PU3NUECKON KApTUHE
MHpa

65

O6o06maromuii ypok. Mecto hpu3ndeckoil KapTUHBI MUPa
B 00IIIEM psTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O TPUPOJIE

66

Pe3epBHbIil ypok. MarHutHO€ moJie. DJIEeKTPOMarHuTHasI




WUHYKLHUS

67 PeszepBubIil ypok. OnTuka. OCHOBBI CHIEIUATBHON TEOPUHU 1
OTHOCHUTEJIbHOCTH
68 Pesepnbiii ypok. KBanToBas husnka. DIeMeHTHI 1
ACTPOHOMHH U acTPOU3UKU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




