MYHHUIIMITAJIBHOE ABTOHOMHOE OBIIIEOBPA3OBATEJILBHOE YYPEK/JIEHUE
MYHHUIUIIAJBHOI'O OBPA3BOBAHUS TOPOJ]I KPACHO/IAP
CPEJHAS OBIIIEOBPA3OBATEJILHAS IIIKOJIA Ne 35
HUMEHMU 'EPOSI COBETCKOI'O COIO3A EBI'EHUS KOCTBLIIEBA
(MAOY COLI Ne 35)

YTBepxIcHA

Ha 3aCEaHNUU NIEAArorn4eckoro coBeTa
MAOQY COILI Ne 35

npotokon oT 29.08.2025 Ne 1

Pabouass nporpamma
0 y4eOHOMY npeaMeTry

«DPus3nka» (0a30BbIil YPOBEHD)

Ha ypoBeHb cpeaHero oomero oopasosanusi (10-11 kiaaccnr)

CPOK OCBOEHHUS — 2 rojia

KommuectBo yacos — 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kiacce —
68 vacoB (2 yaca B HEIETIO)

Cocrasutenu: Epemees Buranuii [ eHHanpeBUY, VUUTED
®UO (MOTHOCTHIO), TOTKHOCTH

ITporpaMma cocTaBieHa B COOTBETCTBUH ¢ DenepadbHbIM  TOCYAAPCTBEHHBIM
00pa30BaTeIbHBIM CTAaHAAPTOM cpemHero obmero o6pazopanus (PI'OC  COQ),

DenepanpbHOi  paboyeii mporpamMmoii 1Mo yvuyeOHomy npeaMery «Dusukay (0a30BBIN
ypoBeHs) COO

(ykazate ®I'OC, ©OII)

2025



2

I[lnanupyemble pe3yabTaThl 0CBOEHHS Y4€OHOT0 MpeAMeTa

OcBoenue yueOHOTO mnpenMera «®DuU3MKa» HAa YPOBHE CPEAHETO OOIIEro
oOpa3oBanus (06a30BBI YPOBEHB) JOKHO OOECIEUNUTH JOCTHKCHHUE CIICAYIOIINX
JUYHOCTHBIX, METAPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIM4HOCTHBIE PEe3yabTaThl OCBOCHUS yueOHOTO TpeaMeTa « DU3HKay JTO0JKHbI
OTpaxkaTb TOTOBHOCTh M CHOCOOHOCTh OOYyYalOIIUXCS PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEH MO3UIMEH JMUYHOCTH, CHCTEMOW I[€HHOCTHBIX
OpUEHTAlMW, TO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHI, COOTBETCTBYIOLIUX
TPAAUIIMOHHBIM ILIEHHOCTAM POCCHIMCKOTO OOIlEeCTBa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA M OMbITA JIEATEIBHOCTH B MPOLIECCE peaIu3alryd OCHOBHBIX HaIlpaBICHUI
BOCIIUTATEIbHOM E€ATEIbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpaxxaaHCKOTO BOCIIUTAHUS:

c(hOpMHPOBAHHOCTbH I'PaXKJIaHCKON MO3MLKU O0yYarolEerocs Kak akTUBHOIO
Y OTBETCTBEHHOTO YJI€HA POCCUIMCKOTO OOIIECTBA;

MPUHATHE TPAJUIMOHHBIX  OOIIECYETOBEUECKUX TYMAaHHUCTHYECKUX U
JEMOKPATHYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX T'PAKIAHCKOTO
oO0IIecTBa, y4acTBOBaTh B CAMOYIIPaBICHUHN B 00pa30BaTeIbHON OpraHU3allNHY;

YMEHHE B3aUMOJECHCTBOBATh C COI[MAJIbHBIMA MHCTUTYTaMH B COOTBETCTBUU
¢ UX (PyHKIMSIMHU ¥ HA3HAUCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU M BOJIOHTEPCKOM 1EATEIBbHOCTH;

2) MaTpuoTUYECKOTO BOCITUTAHUS:

c(hopMHUPOBAHHOCTH POCCHUICKON rpaXk JaHCKOU HUJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHUMBOJAM, AOCTH)KEHUAM
POCCHUICKHX YYEHBIX B 00J1acTU (DU3UKU U TEXHHKE;

3) AyXOBHO-HPaBCTBEHHOTO BOCITUTAHUS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO NTOBE/ICHHUS;

COCOOHOCTh OLICHUBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIJE B
JEATEIIbBHOCTH YYEHOTO;

OCO3HAaHME JIMYHOTO BKJIaJ|a B IOCTPOEHHUE YCTOMYMBOIO OyAyIIETO;

4) 5CTETUYECKOTO BOCITUTAHMUS:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKIIFOUasl 3CTETUKY HAyYHOT'O TBOPYECTBA,
npucyIero Gpu3nYecKon HayKe;

5) TpyAOBOTO BOCITUTAHUS:

UHTEpEC K paziMyHbiM cdepam NpodecCHOHAIBHON IesTEIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (DU3UKONM U TEXHUKOM, YMEHUE COBEPILATH OCO3HAHHBIN BBIOOD
Oymy1ieit mpodeccun U peain30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JaCTH
(bU3UKN Ha IPOTSHKEHUM BCEH KU3HU;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

c(hOpMHPOBAHHOCTh JKOJOTUYECKON KYyJIBTYphI, OCO3HAHHE TII0OAIBHOTO
XapakTepa SKOJIOTUYECKUX MPoOIem;

IJIAHUPOBAHUE W OCYLIECTBICHHE JIEMCTBUM B OKPYXKAKLIEH CpeAe Ha
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OCHOBE 3HaHU IeJIel yCTOMYMBOTO PAa3BUTHS YEIOBEUECTBA;

Pacmipenue ombiTa eATEIRHOCTH OSKOJOTHYCCKOW HAmpaBIEHHOCTH Ha
OCHOBE MMEIONTUXCS 3HAaHUH 10 (pHU3uKe;

7) UEHHOCTH HAYYHOTO MTO3HAHMUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKH;

OCO3HAHWE TICHHOCTH HAy4YHOW JEeATEeTbHOCTH, TOTOBHOCTH B IPOIECCE
U3ydeHuss (QU3NKH  OCYIIECTBIATh MPOCKTHYIO W HCCIEI0BaTECIBCKYIO
JESTEIIBHOCTh MHIUBHUTyaIbHO U B TPYTIIIC.

B mpornecce nocTmwkeHUS THYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPaMMEI
no QusuMke U1 ypOBHS CpeaHEro oOImero o0pa3oBaHUs Y OOy4aroIuXxcs

COBEPILIEHCTBYETCS AMOILIMOHAILHBIH WUHTEJIEKT, MpEAnoNIarauni
c(hOpPMHUPOBAHHOCTH:
CaMOCO3HaHU4, BKJIFOYAIOILIETO CHOCOOHOCTh MMOHUMATh CBOE

OYMOLIMOHAILHOE COCTOSIHHE, BHJETh HAmNpaBiICHHUs Pa3BUTHS COOCTBECHHOMN
AMOLIMOHAIILHOM c(epsl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJIMpOBaHus, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPHUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHME, CHOCOOHOCTh aJaNTUPOBATHCS K
YMOLIMOHAIBHBIM U3MEHEHUSIM U TIPOSIBISITH THOKOCTH, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIIMH, BKJIIOUAIONIEH CTPEMIICHUE K JOCTHKCHHIO LIETH U
yCHexy, ONTHUMM3M, MHUIMATUBHOCTb, YMEHHME JEHCTBOBaTb, MCXOAS M3 CBOUX
BO3MOKHOCTEH;

AMIATUH, BKIIOYAOIIEH CIOCOOHOCTh MOHUMATh SMOLMOHAILHOE COCTOSIHUE
JIpYTUX, YYUTBHIBaTh €ro IMpPH OCYLIECTBIEHWU OOIIEHUs, CHOCOOHOCTh K
COUYYBCTBHIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX ~ HABBIKOB,  BKJIIOYAIOIIMX  CHOCOOHOCTb  BBICTPauBaTh
OTHOIIICHUSI C JAPYTUMHU JIONBbMHU, 3a00TUTHCS, MPOSBIATH MHTEPEC U pa3pemiaTh
KOH(JIUKTBHI.

MeTtanpenMeTHbIE pe3yJabTaTbl OCBOCHMSI MPOTPaMMBbl CPEIHEro OOIIEero
00pa30oBaHus JOJIKHBI OTPAKATH:

OBnasieHne YHUBEPCAIBHBIMU IO3HABATEIHHBIMU JIEHCTBUSMMU:

1) Ga3oBBIE JIOTUYECKUE ACHCTBUS:

CaMOCTOATENIbHO  (OpMYIMpPOBaTh U aAKTyaJIM3UpOBaTh  Mpoliemy,
paccMarpHuBaTh €€ BCECTOPOHHE;

OTpeneNsATh I1eNIM AESITeNbHOCTH, 3a/aBaTh MapaMeTpbl W KPUTEPUU UX
JOCTHKEHUS;

BBISIBJISITH  3aKOHOMEPHOCTM W NPOTHBOPEUUST B  paccMaTpHBaEeMbIX
(bU3UYECKUX SBICHUSX;

pa3pabaThiBaTh IUIaH PELICHUS MPOOJIEMBI C YYETOM aHallM3a WMEIOLIUXCS
MaTepUaTbHBIX U HEMAaTePHAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B  JICATEIBHOCTb, OIICHUBAaTh COOTBETCTBHE
PE3yIABTATOB LIEJISIM, OIICHUBATh PUCKH MOCIEACTBUN ACSITEILHOCTH,

KOOPIMHUPOBaTh M  BBHINOJHATH PabOTy B  YCJIOBHSX peajbHOTO,
BUPTYQJILHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BHUBATh KPEaTHBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIeM.
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2) 6a30BbIe UCCIIEAOBATEIbCKIE JEHCTBUS:

BJAJIETh HAYYHOH TEPMUHOJIOTHEH, KIIIOYEBBIMH TMOHSATHSIMH M METOJIaMHU
buznyecKoil HayKu;

BJIaJIeTh HaBBIKAMHU yUe€OHO-UCCIIE0BATEIbCKON 1 IPOEKTHOM IEeATEIbHOCTH
B 00nactu (pU3MKHU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY
METO/IOB pelieHHs 3a7ad (PU3HYECKOTo COAEPIKAHUS, TMPUMEHEHHIO Pa3IHMYHBIX
METO/IOB MTO3HAHUS;

BIAJICTh BUJAMH JCATEIBHOCTH 110 TOJYyYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaluy, IpeoOpa3oBaHUI0 W MNPUMEHEHHIO B PAa3JIUYHBIX Yy4eOHBIX
CUTYalUsX, B TOM YHCIIE IPH CO3aHUU YUEOHBIX TPOEKTOB B 00IAaCTH (PU3HKH;

BBISBIISITh MIPUYMHHO-CIICIICTBEHHbIE CBSI3W U aKTyaJU3UpOBaTh 3a/1ady,
BBIJIBUTATh TUIOTE3y €€ pPEeLICHHs, HaXOAWUTh apryMEHThl Ui J0Ka3aTelbCTBa
CBOUX YTBEP KIICHH, 3a7aBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TONYUYEHHBIE B XOJE pEUICHHsS 3aJa4d Pe3yibTaThl,
KPUTHUYECKH OIEHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUThb U (PopMyaMpoBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOU
JeSITEIbHOCTH, B TOM YHCIIE TIPU U3yYeHUU (QU3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HAaHHWA MO0 (HU3UKE B MPAKTHUECKYyI0 001acThb
KU3HEACITEIbHOCTH;

yMEeTh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIACTei;

BBIJIBUTATh HOBBIC UJIEH, MPeJIaraTb OPUTMHAIBHBIE IOAXOAbI U PEIICHHUS;

CTaBUTh MPOOIEMBI U 33/1a4H, JOITYyCKAIOUINE aJIbTePHATUBHbIC PELICHMUS.

3) pabora ¢ nHbOpMAILIHEIA:

BJIaJIETh HaBbIKAaMU NOJIy4YeHUs] MHPopMaU (HU3NYECKOTO CONEpIKaHUs U3
UCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATH TIOWCK, aHaJu3,
CHUCTEMAaTH3allMI0 M WHTEpPIpeTanni0 WHPOPMAIMN PA3TIUYHBIX BHIOB U (QOpM
IPECTaBICHNUS;

OILICHMBATh JI0CTOBEPHOCTh HH(OPMAIINH;

WCIIONB30BaTh  cpencTBa  WH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTH B PEUICHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPTraHU3AI[MOHHBIX
3alad ¢ coOmofeHrueM TpeOOBaHUM HPrOHOMHUKHM, TEXHHUKH O€30MacHOCTH,
TMTUEHBl, pPECypcocOepeKeHHsl, TMPaBOBBIX M  3TUYECKUX HOPM, HOpPM
nH(OPMAIIMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJEp)KaHUS B PA3NUUYHBIX (hopmartax c
yYeTOM Ha3HaueHUs WH(POPMAIMU ¥ [EIEBOW ayIUTOPUH, BEIOUPAst ONTUMAIBHYIO
dbopMmy npencTaBieHHs U BU3yaTU3aliH.

OgnazieHre YHUBEPCATHHBIMU KOMMYHHKATUBHBIMU JICHCTBHUSMU:

1) oGmenue:

OCYUIIECTBIIATh  OOIIEHWE Ha ypokax (U3UKK W BO BHEYPOUHOM
JeSITEIbHOCTH,

pacmo3HaBaTh TMPEANOCHUIKM  KOH(IUKTHBIX CHTyallMid W  CMsTr4arb
KOH(JIUKTBIL;

pa3BepHYTO M JIOTHYHO H3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIBb30BaHHUEM



A3BIKOBBIX CPECTB.

2) COBMECTHAs I€ITEIbHOCTD:

MIOHUMAaTh U HCIIOJNb30BaTh MPEUMYILECTBA KOMaHIHON W MHJWBHUIYaIbHOU
paboTHI;

BBIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBUI C y4eTOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN Ka)KOT0 YiIeHa KOJUIEKTHBA;

NpUHUMATh L[EJIM  COBMECTHOM JIE€ATEIbHOCTH, OpraHU30BbIBaTb H
KOOPAWHUPOBATh JEUCTBUS IO €€ AOCTHKEHUIO: COCTABISTH IUIAH JICWCTBUU,
pacmpenensaTh pojd C YYEeTOM MHEHHMH YYaCTHHUKOB, OOCYXKIaTh PpE3ylbTaThl
COBMECTHOI paboThI;

OIICHMBATh KAau€CTBO CBOETO BKJA/[a U KAXKIOIO YYaCTHUKA KOMaHIbl B
001t pe3ynbrar Mo pa3padOoTaHHBIM KPUTEPUSIM;

opeaiaratb HOBBIE INIPOEKTHI, OLICHMBAThb HJEHW C IO3WLHWH HOBHU3HBI,
OpPUTHMHATBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILLIECTBIISAITh TO3UTUBHOE CTPATErMUYECKOE TIOBEICHHE B PA3IHYHBIX
CUTyalUAX, IPOSBIATH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

OBnazieHNe YHUBEPCAIbHBIMU PETYISATUBHBIMU JCHCTBUSMH:

1) camoopranuzanusi:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MTO3HABATENBHYIO JAEATEIBHOCTh B O0NACTH
GU3MKM W aCTPOHOMHUHM, BBISBIATH MPOOJEMBI, CTaBUTb U (POPMYyIHUpPOBaATH
COOCTBEHHBIC 3a]1a4H;

CaMOCTOATEJIBHO COCTaBIIATH IUIAH PELICHUS PACUYETHBIX W KAaYE€CTBEHHBIX
3aj]a4, IJIaH BBIIOJIHEHUS IPAKTUUECKON pabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U TPEIOUYTEHUH;

JIaBaTh OLICHKY HOBBIM CUTYalLlUsIM;

paciupsaTh paMKH y4eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX MTPEANOYTCHUI;

JienaTh OCO3HAaHHBIM BBIOOp, apryMEeHTHpOBaTh €ro, OpaTb Ha ceod
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh MPUOOPETEHHBIH OIBIT;

cnocoOcTBOBaTh (OPMHUPOBAHUIO M MPOSBICHUIO ASPYyIMLMUA B o00JacTu
($bU3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBINH YPOBEHbD.

2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JESTEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIBTATOB LEISM;

BIAJ€Th HAaBbIKAMU  I[I03HABAaTEJIbHOM  peQueKkcuu Kak  OCO3HaHMs
COBEPIIAEMBIX JIEWCTBHM M MBICIUTEIbHBIX IPOLIECCOB, HMX pE3YJIBTaTOB H
OCHOBAHUI;

MCIIOJIb30BaTh MPHUEMbI pedaeKcHu JUIsl OLIEHKU CUTYyalluH, BHIOOpa BEPHOTO
peLIeHus;

OLICHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEUIECHUS MO0 UX CHUKEHUIO;

OpUHUMAaTh MOTHBBI M apPryMEHThl APYTMX MpU aHAJIU3E€ PE3YJbTaroB
NEeSATETbHOCTH.

3) npuHsTHE CEO U APYTHX:

OpUHUMATh ce0sl, TOHUMAasi CBOM HEIOCTATKU U JOCTOMHCTBA;

OpUHUMAaTh MOTHBBI M apPryMEHThl APYTMX MpU aHAJIU3€ PE3YJbTaToB



NEeSATEeTbHOCTH;

MIPU3HABATH CBOE MIPABO M MPABO JPYTUX Ha OLIMOKY.

[IpenmeTHBIE pe3yabTaThl OCBOEHUS MporpaMMbl mo ¢usuke. B mporecce
U3y4YeHHUS Kypca Kypca ¢u3mku 0a3oBoro ypoBHsS B 10 kimacce oOydaromiuiics
HAY4YUTCS:

JEMOHCTPHUPOBATh Ha MpHUMeEpax pojib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHpA, B PA3BUTHUU COBPEMEHHOM TEXHHUKH H
TEXHOJIOTUH, B IPAKTUUECKON IEATETLHOCTH JIIOJEH;

YUUTHIBATh TPaHUIl TPUMEHEHUS M3YyUYEHHBbIX (U3UYECKUX MOJCIICH:
MaTepualibHasg TOYKa, MHEPIHAJIbHASI CUCTeMa OTcueTa, abCONIOTHO TBEPAOE TEIO,
ujica’dbHbIA Ta3, MOAEIU CTPOCHUS T'a30B, KUAKOCTEH M TBEPABIX TEJ, TOYCUHBIN
AIIEKTPUYECKUH 3apsij] pU pelIeHnH PU3NYECKUX 3a/1ay;

pacrno3HaBarh GpU3nUeCcKue ABJICHUS (IPOLECCHl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOEHUS BEIIECTBA U
AIIEKTPOMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEMHOE TBUKEHUE,
CBOOOHOE MAaJCHUE TEJ, JBUKEHUE MO OKPYKHOCTH, MHEPIMS, B3aUMOJICHCTBHUE
ten, auddysusi, OpOyHOBCKOE ABUKEHHUE, CTPOCHHUE KUIAKOCTEH M TBEPIBIX TE,
U3MEHEHHE OObeMa Tell MPU HarpeBaHUM (OXJIAXKIEHUH), TEIUIOBOE PaBHOBECHE,
UCIIapeHue, KOHJIEHCAlLlMs, IUIABJICHUWE, KPUCTAJIM3ALHUS, KUIIEHUE, BIAXHOCTh
BO3/lyXa, MOBBIIICHUE NIaBJICHUs ra3a MpU €ro Harpe€BaHWU B 3aKPBITOM COCYIIE,
CBSI3b MEXJY MapaMeTpaMH COCTOSHUS ra3a B M30MPOLECCAxX, NIEKTpU3ALUs Tell,
B3aUMOJICHCTBHE 3apsAJI0B;

ONUCHIBaTh MEXAaHUYECKOE JIBUKEHHE, HCIONb3Ys (PU3NUECKUE BEITUUYMHBI:
KOOpJMHATA, IyTh, NEPEMEIIECHNE, CKOPOCTh, YCKOPEHWE, Macca Tena, CHIIA,
UMITYJIbC T€Jla, KWHETUYECKasl HEPrus, NOTCHIHAIbHAS 3HEPrUs, MEXaHUYECKas
paboTa, MexaHWYecKass MOIIHOCTb, MpPH ONHCAaHUM MPaBUIBHO TPAKTOBAaTh
(GU3MYECKUI CMBICT HCIONb3YEMbIX BEIMYHMH, WX OOO3HAYEHUS] M €IUHHULIBI,
HaXOIUTh (POPMYJIbI, CBA3BIBAIONIME JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMHU
BEJIMYMHAMU;

OMKCHIBATh M3YUYEHHbIE TEIJIOBbIE CBOMCTBA TE€1 W TEIJIOBBIE SIBJICHUS,
UCIIONIb3Ysl (PU3MYECKUE BEJIIMYMHBI: JIABJICHUE Tra3za, TeMIeparypa, CpeaHss
KMHETHYECKasi PHEPrus XaOTHUYECKOIO JABWKEHHS MOJIEKYJ, CpPeIHEKBaApaTuyHas
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHSS 3HEprus, padbora rasa,
K03(p(PUIIMEHT TOJEe3HOro JAEMCTBHSI TEIUIOBOTO JBUTATeNs; IMPU OINUCAHUU
IPaBWIBHO TPAKTOBATh (PU3WYECKUN CMBICT HCIOJIB3YEMbIX BEJIUYMH, MX
00O3HAYEHUs] M €IWHUIBI, HAXOAUTh (OPMYNbI, CBSI3bIBAIOIINE JAHHYIO
(bu3NYECKyI0 BEIMYUHY C APYTUMU BEIUYUHAMU;

ONKCHIBaTh  W3YYEHHBIE  JJIEKTPUYECKME  CBOMCTBA  BELIECTBA U
ANEKTPUYECKUE SBICHUS (TPOLECChI), HUCHONb3yd (U3NYECKHE BEIMYUHBL
AIIEKTPUUYECKUIN 3apsll, JIEKTPUUECKOE I0JIe, HAMPSKEHHOCTh MOJIsl, MOTEHIUAI,
pPa3HOCTh MOTEHIMAJIOB; NPHU ONUCAHUM MPABUIBHO TPAKTOBATh (HU3UUYECKUN
CMBICII HCIMOJNBb3YEMbIX BEIWYMH, MX OOO3HAUYCHHMS] W EAUHUIBL, YKa3bIBaTh
GbopMyIbl, CBS3bIBAIOLIME JaHHYI (U3MYECKYI0 BEIMYMHY C JIpYTUMHU
BEJIMYMHAMU;

aHAJIM3UPOBaTh (PU3NYECKUE MPOLIECCHl U SBJICHUS, UCHOb3Ys (HU3NUECKUE
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3aKOHbI Y TIPUHIUIIBL: 3aKOH BCeMupHOTro Tsarotenus, I, II u 111 3akonsl HbroToHa,
3aKOH COXPAHEHHMS MEXAaHWYECKOM OSHEpPruH, 3aKOH COXPAaHEHUS HWMIIYJbCa,
MNPUHLNN CYNEPNO3UIUNA CHJI, TPUHIIUI PABHONPABUS HHEPLHATBHBIX CHUCTEM
OTCYETAa, MOJEKYIIPHO-KUHETHUYECKYI0 TEOPUIO CTPOEHUS BEIIECTBA, Ta30BbIE
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW 3HEPIHMH TEIUIOBOTO JABMKEHUS MOJIEKYH C
aOCOJIIOTHOM TeMmIeparypoil, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsiia, 3akoH KynoHa, mpu 3TOM pa3auyarbh CIOBECHYIO
(bOpMyIIMPOBKY 3aKOHA, €r0 MAaTEMaTHYE€CKOE BBIPAKEHUE U YCIOBUS (IpaHMULIbI,
00J1aCTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE MPUHIUIBI JCUCTBUS MalllMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3ivyaTh YCIOBUS UX OE30MAaCHOTO MCIOJIb30BaHUS B
MOBCEIHEBHOM KU3HU;

BBITIOJIHATD HKCIEPUMEHTHI MO MCCIEAOBAHUIO (U3UUECKUX SBICHUM U
MPOIIECCOB C MCIOJIb30BAHUEM TIPSMBIX M KOCBEHHBIX HM3MEPEHUM, MPU ITOM
dbopmynupoBarh polIeMy/3a1auy U TUIOTE3Y YU4EOHOTO SKCIIEPUMEHTA, COOMPATh
YCTAHOBKY U3 MPEJIO)KEHHOTO 000PY/I0BaHUsI, TPOBOJUTH OMBIT U (POPMYIUPOBATH
BBIBOJIBI,

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEIUYUH, TIPU
ATOM BBIOMpPATh ONTUMAIbHBINA CIOCOO W3MEPEHHUSI W HCHOJIb30BaTh M3BECTHHIC
METOIbI OLIEHKH MTOTPENTHOCTEN U3MEPEHHUI;

UCCJIeIOBaTh  3aBUCUMOCTH  MEXAY (PU3MYECKUMHU  BEITUYMHAMHU  C
WCIIOJIb30BAHUEM TMPSAMBIX H3MEPEHUMN, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(buKCcUpOBaTh PE3yNIBTAThI MOTYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMUMH B BUJIC
Ta0yuIl ¥ TpaduKOB, Ie1aTh BHIBOBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOronath mpaBujia 0€30MacHOTO TpyJa MPH MPOBENCHUN UCCIEAOBAHUN B
pamMKax y4eOHOTrO DJKCIIEPUMEHTa, YYEOHO-MCCIENOBATEIbCKOW M TPOCKTHOU
NEATEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1a0OPaTOpHOIrO
000py/IOBaHUS;

pemiarb pacueTHble 3aJa4yd C SBHO 3aJaHHOM (PU3MYECKOM MOJEINbIO,
UCIIOJIb3YSl (PU3NYECKHUE 3aKOHBI U IPUHIUIIBI, HA OCHOBE aHaJn3a YCIOBUS 3aa4u
BBIOMpATh (HPU3UYECKYIO MOJEIb, BBIACIITh (PU3MUECKUE BEIUUYMHBI U (POPMYIIHI,
HEOOXOJUMBIE JJIsI €€ pelICHUs, MPOBOJAUTh PACUEThl M OLICHUBATh PEaIbHOCTH
MOJIY4YE€HHOTO 3HauYeHUs (PU3UUYECKON BEJIUUUHBI;

pelarb Ka4eCTBEHHbIE 3a/1a4u: BBICTPaNBAaTh JIOTUYECKH
HEMPOTUBOPEUMBYIO IIEMOYKY paCCYyk ACHUNM C HCIOJIb30BAHUEM H3YyUYECHHBIX
3aKOHOB, 3aKOHOMEPHOCTEHN U (U3HUECKUX SIBICHHI,

WCIIOJIb30BaTh ~ MPU  PEHICHWH  Y4eOHBIX  3a7ad  COBPEMEHHBIC
nH(OPMAIIMOHHBIE TEXHOJOTUU JJI TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIINN
U TIPEICTABJICHUS YUYeOHOW M HAYYHO-TIOMYJSIPHOM MH(POPMAIIUH, TTOYyIYCHHOU W3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKHU aHATIM3UPOBATH MOTyYaeMyr0 HH()OPMAIIUIO;

MPUBOUTHL TIPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B pPa3BUTHE HAyKH, OOBSICHEHUE MPOLECCOB OKPYXKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOM KU3HU
JUIsl o0ecriedeHus: 0e30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMU U TEXHUYECKUMU
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YCTPOMCTBAMM, JJIsI COXpAHEHUS 370POBbSl U COONIIONEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPENE;

paboTaTh B Tpymme C BBIIIOJHCHHEM PA3JIUYHBIX COIMAIBHBIX POJICH,
IJIAHUPOBaTh PabOTy TPYIIbBI, PAHMOHAIBLHO pPacHpeneisaTh OOS3aHHOCTH U
IJIAHUPOBATh JICSITEIIBHOCTh B HECTAaHAAPTHBIX CUTYyalMsIX, OIICHUBATh BKJIA]
KQXKJIOTO U3 YYACTHUKOB I'PYMIIbI B PEIICHUE pacCMaTPUBAEMOMN MPOOJIEMBI.

[IpenmeTHBIC pe3ynbTaThl OCBOCHHS MporpamMmbl Mo ¢usnke. B mporecce
U3y4YeHHUs] Kypca Kypca ¢u3uku 6a3oBoro ypoBHa B 11 kiacce oOydaromuiics
HAY4YUTCS:

JEMOHCTPUPOBATh Ha MPHUMEPAX POJb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpA, B Pa3BUTHUM COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUH, B TMPAKTUYECKON NEATeNbHOCTU JIONEH, LEJOCTHOCTh M €IMHCTBO
bu3YeCcKor KapTUHBI MUPA;

VUYUTHIBaTh TPAHUIBI TPUMEHEHUS W3yYCHHBIX (U3UYCCKUX MOJICIICH:
TOUYEYHBIN AIIEKTPUUYSCKHUI 3aps, Jyd CBETa, TOUCUHBIM MCTOYHHUK CBETA, siACpHAs
MOJIeJIb aToMa, HYKJIOHHAasi MOJEJIb aTOMHOTO sipa MpU pelIeHUd (PU3NUECKUX
3a/1ay;

pacro3HaBaTh (GU3MYECKHUE SIBICHUS (MPOLIECChI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJAMHAMUKU U KBAHTOBOW (DPM3UKU: JEKTPUYECKAs] IPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JIEUCTBUSA TOKAa, B3aUMOJICUCTBHUE
MarHuTOB, DSJEKTPOMArHUTHAs WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJISI Ha
MPOBOAHUK C TOKOM M JBIDKYIIMICS 3apsiji, dJICKTPOMArHUTHBIEC KoJeOaHUs U
BOJIHBI, NPSIMOJMHEHHOE paclpoOCTpaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
uHTepdepeHus, audpakuus W TOOJASpU3alMs CBETa, JUCIEPCUs CBETa,
dbotosnekrpuueckuit 3pdext (porodrddekr), cBeToBOE NaBICHUE, BOSHUKHOBECHUE
JUHENYaToro CIeKTpa aromMa BOIOPOAa, €CTeCTBEHHass U HMCKyCCTBEHHas
PaIu0aKTUBHOCTB;

OMKCHIBaTh W3YYCHHBIC CBOMCTBA BEIICCTBA (DJICKTPUUYCCKHE, MArHUTHBIC,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOAMMOCTh  Pa3IMYHBIX  Cpeda) |
DIICKTPOMArHUTHBIC SBICHUS (MPOICCCHI), HCIONB3YS (PU3HUECKUE BEIMYMHBIL:
AIIEKTPUYECKUHN 3apsJl, CUja TOKa, AJIEKTPUUYECKOE HAIPSHKEHUE, AJIEKTPUUYECKOEe
COTNPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, JICKTPOABIDKYIAs CHUJia, paboTa TOKa,
WHIYKIUS MarHATHOTO Toysl, cuima Awmmepa, cuia JlopeHma, WHAYKTHBHOCTH
KaTyIIKH, SHEPTUsl DJEKTPUYECKOTO W MArHUTHOTO TOJIeH, TMEepUOa M YacToTa
KojieOaHuil B KojeOaTeIbHOM KOHTYpE, 3apsji W CWia TOoKa B MPOIEcce
TAQPMOHUYECKUX OJICKTPOMAarHUTHBIX KoyieOaHUU, (OKYCHOE pacCTOSHHE U
ONTUYECKAasi CWJa JIMH3bI, TIPU OMHCAHWUHU TPABWILHO TPAKTOBATh (DU3WUYECKUIA
CMBICIT HCTIONB3YEMbIX BEIWYMH, WX OOO3HAYCHHS W CIUHUIIBI, YKa3bIBaTh
dbopMyIbl, CBS3BIBAIONIME JAaHHYI (U3MYECKYI0 BEIUYMHY C JIPYTUMHU
BEJTMYMHAMU;

OMKCHIBaTh H3YYEHHBIC KBAHTOBBIC SIBIICHUS WM TIPOIECCHI, HCITONB3Ys
bu3MYeCKue BEIUYMHBI: CKOPOCTh 3JICKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI H
4acToTa CBETA, DHEPTUS U UMITYJIbC (POTOHA, IEPHO/] TIOJypacnaja, SHEPTus CBSI3U
aTOMHBIX SJIep, TPH ONMHCAaHWW TMPABWIBHO TPAKTOBaTh (U3UYECKUNA CMBICT
UCITOJIb3YEMbIX BEIIMYWH, MX OO0O3HAUCHUS W CIUHUIILI, YKa3bIBaTh (HOPMYIIHI,
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CBSI3BIBAIONIME JAaHHYIO (U3MYECKYI0 BEJIWYMHY C JAPYTMMH BeJIMYMHAMH,
BBIUUCIISATH 3HAUYCHUE (PU3NUECKON BEIIMUUHBL

aHAIM3UPOBATh (PU3UUECKUE MPOIECCHl U ABICHUS, UCTIONB3YS (PU3NUECKUE
3aKOHBI ¥ MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEAOBATEIBLHOTO U MapaJuIeIbHOTO
COCOMHEHUS NPOBOJHHUKOB, 3aKkOH J[xoyis-JIeHna, 3aKkOH 3JIE€KTPOMArHUTHOU
WHIYKUUH, 3aKOH NPSIMOJIMHEHHOTO paclpOCTPaHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMJICHHUS CBETa, ypaBHEHHE ODWHIITeHHA 11 (oTorddekTa,
3aKOH COXPAHEHHSI SHEPrUHU, 3aKOH COXPAHEHUsS HMITYJbCA, 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsA/a, 3aKOH COXPaHEHUs MacCOBOTO YMCIA, MOCTynarel bopa,
3aKOH PaJMOaKTUBHOIO pacIajia, Mpy 3TOM pa3inyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe€ BBIPAKEHHWE U YCIOBUS (TpaHUIlBI, OO0JIACTH)
MIPUMEHUMOCTH;

ONpPENENIATh  HANPABICHUE BEKTOpa MHAYKUIUM  MArHUTHOTO  IOJIS
MIPOBOAHUKA C TOKOM, CUJIbl AMriepa u cuibl JlopeHna;

CTPOUTh M OIHCHIBATh H300paKEHUE, CO3JaBAEMOE IIJIOCKUM 3E€pKajioM,
TOHKOM JIMH30M;

BBIMIOJIHATh SKCIIEPUMEHTHI 10 HCCIECIOBAaHUIO (DU3UUECKUX SIBICHUN H
IPOLIECCOB C HCIMOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX HM3MEPEHUH: MPU 3TOM
dbopmynupoBarh pobIeMy/3a1auy U TMIOTE3Y YU4EOHOTO SKCIIEPUMEHTA, COOMpaTh
YCTAHOBKY U3 MPEIIOKEHHOTO 000PY10BaHUs, IPOBOJUTE ONBIT U (POPMYJIUPOBATH
BBIBOJIBI,

OCYUIECTBIISATh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BETUYMH, IIPU
3TOM BBIOMpPATh ONTHMAJbHBIA CHOCOO M3MEPEHHS U HUCHOJIb30BATH U3BECTHHIE
METObI OLIEHKH ITOIPENIHOCTEN U3MEPEHU;

UCCIIEZIOBaTh 3aBUCUMOCTH (U3WYECKUX BEJIMYMH C HCIOJb30BaHUEM
OpsIMBIX M3MEPEHUIl: MpU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DPHKCHPOBATH
pe3yabTarThl MOJTYYEHHOM 3aBUCUMOCTH (DU3MYECKHX BEJIMYMH B BHJIE TaOIUI U
rpaduKoB, fenaTh BHIBO/ABI IO PE3yJIbTaTaM UCCIIETIOBAHUS;

coOmofaTh MpaBmiia 0€30MacCHOTO TpyJa MpU MPOBEICHUM UCCIEAOBaHUN B
pamMKax y4eOHOro »SKCIIEpUMEHTa, YYEOHO-MCCIENOBATENbCKOW M MPOEKTHOU
NEeATEIbHOCTH C WCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1a0OPaToOpHOIro
000py/IOBaHUS;

pemiarb pacueTHble 3aJayud C SBHO 3aJJaHHOM (PU3NYECKOH MOJEINbIO,
UCHOJb3Yys (PU3NYECKUE 3aKOHBI M IPUHIUIIBI, HA OCHOBE aHajM3a yCJIOBUS 3a/1auu
BBIOMpATh (HU3UYECKYIO MOJIEIb, BBIACHITh (PU3MUECKUE BEIUYHHBI U (POPMYIIHI,
HEOOXOAMMBbIE NIl €€ PEeLICHUs, MPOBOJUTH PacueThl U OLEHUBATh PEAJbHOCTh
MOJy4YE€HHOTO 3Ha4eHUs (PU3UUECKOMN BETMUHHBI;

pemarb Kaue€CTBEHHBIE 3aJ1auu: BBICTPAUBAaTh JIOTUYECKH
HEIIPOTUBOPEUMBYIO LEMOYKY PACCYX ACHUM C HCIOJIb30BAHUEM H3YYEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEN U (PU3HUECKUX SIBICHUI;

UCIIOJIb30BaTh ~ MpPU  pElIeHHd  y4eOHbIX  337ad  COBPEMEHHbIC
WH(OPMAIIMOHHBIE TEXHOJOTUU JJIsl MIOUCKA, CTPYKTYpPUPOBAHUS, UHTEPIIPETALIUN
U TMPEACTABICHUS YYeOHON U HAyYHO-TIOMYJISPHOU MH(POpPMAIMH, MOIYyYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMy0 HH(POpPMAIIHIO;

OOBSICHATh MPUHUUIBI JEUCTBHUS MaIllUH, NPUOOPOB M TEXHUYECKHUX
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YCTPOWCTB, pa3inyarh yCJIOBUSA UX 0OE30MIaCHOTO UCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

MPUBOAUTH MPUMEPHI BKJIaJa POCCHUMCKUX U 3apyOEeKHBIX yUEHBIX-(DU3UKOB
B pa3BUTHE HayKH, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIET0 MHUpA, B Pa3BUTHE
TE€XHUKH U TEXHOJIOTUH;

MCIIONIb30BaTh TEOPETUUECKUE 3HAHUS MO (DU3HKE B MOBCEAHEBHOW KU3HU
Ui obecriedeHust 0€30MacHOCTH MPH OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOWCTBAMH, JJIsl COXPAHEHHS 30POBbS U COOJIONEHHS] HOPM IKOJIOTUYECKOTO
NIOBEJICHUS B OKpY>KalOIIeH Cpeae;

paboTaTh B TpyINIE C BBIIOJHEHWEM pa3IUYHBIX COLHUAIBHBIX pOJIEH,
IUIAHUPOBAaTh PAa0OTy TPYMIBL, PALMOHAIBHO PACHPENENATh OOS3aHHOCTH U
IUITAHUPOBATh JIEATEIILHOCTh B HECTAHIAPTHBIX CHTYallUsX, OLIEHUBATH BKJIA[
KaX/10r0 U3 YYaCTHUKOB I'PYIIIbI B pELICHUE pacCMaTpUBAaEMON IPOOIIEMBI.

Conep:xxanne y4eOHOro npeamera

Paznen 1. ®usuka 1 MeTOABI HAYYHOTO MTO3HAHUS.

®uzuka - Hayka o npuponae. HaydHble METOAbl MO3HAHUS OKPYKAIOIIETO
mupa. Ponb »skcriepuMeHTa W TEOpHUM B IPOLIECCE IMO3HAHMS MPUPOABL.
OKCIEpUMEHT B (PU3UKE.

MonenvpoBanue (U3HMYECKUX SIBICHUN U mpoleccoB. HayuHblie runoressl.
®duznyeckre 3aKOHbBI U TEOPUHU. [ paHUIBI MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHLMT COOTBETCTBUS.

Pone u Mecto gusuku B GOpMHUPOBAHMM COBPEMEHHOM HAy4YHOW KapTHHBI
MHpa, B IPAKTUYECKOMN NESITEIbHOCTH JIOACH.

JlemMoHCTpauuu.

AHanoroBeie ¥ IUGPOBBIE HM3MEPUTEIbHBIE TMPUOOPHI, KOMIIBLIOTEPHBIC
JATYUKH.

Paznern 2. Mexanuka.

Tema 1. Kunemaruka

Mexannueckoe aBHKeHUE. OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBHXKECHHUS.
Cucrema orcuera. Tpaekropusi.

[lepemenienue, cCKOpoCTh (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTh) U
YCKOPEHUE MaTepuajgbHON TOUKHM, WX MPOEKIMH Ha OCH CHCTEMbl KOOpAMHAT.
CnoxxeHre nepeMenIeHu U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE M paBHOYCKOpPEHHOE NpsiMOJMHEHHOE nBukKeHue. [paduku
3aBUCUMOCTH KOOpDAMHAT, CKOPOCTH, YCKOPEHHMS, IyTH U IEpEeMEIICHU
MaTepuaJIbHON TOUYKH OT BPEMEHHU.

CBobogHoe magcHue. YCKOpEeHHe CBOOOIHOTO MaACHUS.

KpuBonuueitnoe nBuxkeHue. JIBH)KEHME  MarepUajbHOM TOYKM IO
OKPYKHOCTH C MOCTOSTHHOM I10 MOZYJIFO CKOPOCTBIO. YTJIOBAast CKOPOCTh, JIUHEUHAS
ckopocTh. [leproa u yactora obpauieHus. LleHTpocTpeMuTensHOe yCKOpEHHE.

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE TNPUMEHEHHE: CIHJIOMETD,
JBUKEHUE CHAPSIOB, LIEMTHBIE M PEMEHHbIE TIEPEIauH.

JlemoHCcTpanumu.

Monenb cucTeMBbI OTCUETa, WILTIOCTPALMsl KHUHEMATHUYECKUX XapaKTEPUCTUK
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JBH>KCHMUSL.

[IpeoOpazoBaHre ABUKEHUIN C UCIOIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmronenue ABMKEHUS Tena, OpPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

N3mepeHne yckopeHus CBOOOJHOTO MaICHHUS.

HarmpaBnenue cKOpoCTH NMpu ABUKEHUH MO OKPYKHOCTH.

VY4eHnueckuii SKCIIEpUMEHT, J1abopaTopHbIe padOThI

N3yueHne HEPaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEIEICHUS] MTHOBEHHOU
CKOpPOCTH.

HccnenoBaHnne COOTHOLIECHHUS MEXKIY IIYyTAMH, NPONACHHBIMU TEJIOM 3a
MOCJICAOBATENIbHBIE PAaBHBIE TMPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBHYKEHUU C HA4aJIbHOW CKOPOCTBIO, PABHOW HYIIIO.

N3ydeHnne nBUMKEHUS IAPUKA B BA3KOU KHUJIKOCTH.

N3yuyeHue ABMKEHHS Tella, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. JIunamuka.

[Ipyaimn  otHOcuTenbHOCTH  [ammmes.  IlepBeii  3axkoH  HeroToHa.
WNHepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cynepnosuiuu cui. Bropoi 3akoH Herotona
JUJIsL MaTepuaabHOU TOUKH. Tpernil 3akoH HeroTOHA 17151 MarepraibHbIX TOUYEK.

3akoH BcemupHoro TtaroreHus. Cuna Ttsxkectn. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, ckoybxenus, kadenus). Cuna tpenus. Cyxoe
Tperue. Cuia TpeHusl CKOJIbXKEHUsI U cuiia TpeHus nokosd. KoadduumeHnt tpenus.
Cuiia conpoTUBIEHUS NPU JBUKEHHUM TeJa B )KUAKOCTH WM Tase.

[ToctynarenpHo€E M BpalllaTelbHOE JBUKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHIJIBI OTHOCUTENBHO OcH BpaumieHud. llnedo cuibl. YenoBus
paBHOBECHU TBEPIOTO TeNA.

TexHuyeckue yCTpONCTBA M MPAKTUYECKOE IMPUMEHEHUE: MNOAUIUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

JlemoHCTpauuu.

SBneHune nHepLIuu.

CpaBHeHME Macc B3aMOJICHCTBYIOIINX TEIL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHue cuil.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT Ae(OpMaLINU.

HesecomocTs. Bec Tena nmpu yCKOPEHHOM NMOIBEME U TTaJICHUU.

CpaBHEHME CUJT TPEHUS TIOKOSI, KAUE€HUS U CKOJIbKEHUSI.

YcnoBusi paBHOBECHS TBEPIOTO Tena. BHUibl paBHOBECHSI.

VYyeHnueckuii SKCIIepUMEHT, J1abopaTopHbIe padOThI

N3yuyenue nBmxeHust Opycka no HaKJIOHHOM MIIOCKOCTH.

WccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUX B MPYXUHE U
pe3uHOBOM 00pasIie, oT ux Aehopmaliuu.
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HccnenoBanne ycioBUl pPaBHOBECHS TBEPAOTO Teja, HMEIOLIETO0 OCh
BpAILICHUA.

Tema 3. 3akOHBI COXpaHEHUSI B MEXAHUKE.

Nmnynsc MarepuanbHOW TOYKU (Telia), CUCTEMbl MaTepHaldbHBIX TOYEK.
NMnynbc CUiabl M U3MEHEHUE HUMITYJIbCa Tela. 3aKOH COXPAHEHUs HMITYJbCa.
PeakTnBHOE NBUKEHHE.

Pabora cusnbl. MOIITHOCTH CUIIBL.

Kunernueckass sHeprusi marepuaibHOW TOUku. TeopemMa 00 H3MEHEHHH
KUHETUYECKON SHEPIUH.

[ToreHunanbHas SHEPrusl. [ToreHunanbHas SHEPIUs YIpYyro
nedopmupoBaHHON  mipykuHbl.  [loTeHIManpHast  SHeprust Tena  BOJIU3U
MTOBEPXHOCTHU 3EMIJIH.

[loTeHnmanpHple W HEMOTEHIMaNbHble  Cwibl.  CBsi3b  pabOTHI
HEMOTCHIUAIBHBIX CUJ C W3MECHEHUEM MEXAaHWYECKOM HSHEPrUH CHUCTEMBI TE.
3aKOH COXPAaHEHHS] MEXaHUYECKOM SHEPTUH.

VYhpyrue u Heynpyrue CTOIKHOBEHHS.

TexHu4yeckrne yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
MPY>KUHHBIA MUCTOJIET, IBUKEHUE PAKET.

JlemoHCTpanuu.

3aKOH COXpaHEHHUs UMITYJIbCA.

PeakTuBHOE IBUXKEHUE.

[Tepexon mOTeHIIMATLHON YHEPTUU B KHHETHUECKYIO U OOPaTHO.

VY4eHnveckuii SKCIIepUMEHT, J1ab0paTOpHbIE padOThI

N3yyenue abCOMIOTHO HEYNPYroro yjaapa ¢ IMOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CUJIBI ¢ U3MEHEHUEM MEXaHUYECKOW SHEPTUH
TeJIa Ha TPUMEPE PACTSIKEHUS] PE3UHOBOTO KIyTa.

Paznen 3. MonekynsipHast pusuka u TEpMOJUHAMUKA.

Tema 1. OCHOBBI MOJIEKYISIPHO-KUHETHYECKOW TEOPHHU.

OCHOBHBIE MOJIOXKEHUS MOJICKYJIIPHO-KUHETUYECKOM TEOPUU U UX OMBITHOE
o0ocHoBaHue. bpoyHoBckoe aBmxeHue. [duddysus. Xapakrep ABUKEHUS H
B3aUMOJICMCTBUSI YaCTHI] BellecTBa. MoJenu CTpOE€HHUs Ta30B, KUAKOCTEU H
TBEPJIbIX T€J U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeniel. Macca u
pa3mepsl Mosekyi. KonruecTBo BemecTBa. [loctosHHas ABoraapo.

TennoBoe paBHoBecue. Temrmieparypa u ee uaMepenue. lllkana temmeparyp
Llenbcus.

Monens ugeanbHoro raza. (OCHOBHOE ypaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKONW TEOpHH HJealbHOro raza. AOCONIOTHas TeMrieparypa Kak Mepa
CpeoHEel KUHETHMYECKOW HHEPrMH TEIUIOBOIO JBWKEHMS dYactul rasa. lllkama
temneparyp KenbBuHa. ['a3oBble 3akoHBL. YpaBHeHHe MeHaeneeBa-Knanenpona.
3akoH JlanpToHa. M3omporiecchl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM
BelllecTBa. [paduueckoe mpeacTaBiIeHUE H30MPOIECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHu4yeckrne yCTpOWCTBA M MPAKTHUYECKOE TMPUMEHEHHUE: TEPMOMETD,
OapomeTp.
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JlemoHCTpanumu.

OnbITh, TOKa3bIBAIOIIME UCKPETHOE CTPOCHHME BellecTBa, (oTtorpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUM.

OmnpiTel 10 AU Py3Un KUIKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JBHKEHUS.

Mopnens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOLINE CYILLIECTBOBAaHHE MEKMOJIEKYIISIPHOTO
B3aMMOJECHCTBHS.

Monenb, HIUTIOCTpUPYIOIIAs PUPOAY AABIEHUS ra3a Ha CTEHKH COCyaa.

OnbITel, WUIIOCTPUPYIONIME YPAaBHEHHE COCTOSIHUSI HIICAIBHOTO Tasa,
M30IPOLECCHI.

VYyeHnueckuii SKCIIEpUMEHT, J1abopaTopHbIe pPadOThI

Omnpenenenue mMaccsl BO3AyXa B KJIACCHOM KOMHATe HAa OCHOBE M3MEpPEHUN
o0beMa KOMHAThI, JaBJICHHS U TEMIEPATypPbl BO3AyXa B HEM.

HccnenoBanne  3aBUCUMOCTM  MEXAY  IMApaMeTpamMud  COCTOSHUSA
Pa3pEeKEHHOIO rasa.

Tema 2. OCHOBBI TEPMOANHAMHUKHU.

TepMmonuHaMuueckass cucteMa. BHYTpEHHsISI SHEPIUsl TEPMOINHAMHUYECKON
CUCTEMBI U COCOOBI €€ n3MeHeHus. KonnuecTBo TemnoTel U paborta. BHyTpeHHsAs
DHEPrusl  OAHOATOMHOIO  MJACAIBbHOTO  rasa. Buael  Temmonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKLNS, U3JIyYCHHUE. YAEIIbHAsSI TEIUIOEMKOCTh BELIECTBA.
KonmnyecTBo TEIUIOTHI IIPYU TEIUIONEPEAYE.

[TonsiTue 00 anmabatHoM mnponecce. IlepBrlli 3akOH TEPMOIUHAMMKH.
[TpumeHeHre mepBOro 3akoHa TEPMOAMHAMUKHM K H3ompoueccaM. [paduueckas
WHTEpHpeTanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMocCTh IPO1IecCOB B MPUPOJIE.

TennoBble  MamuHbl.  [IpUHIUMIBI ~ JEWCTBUSL  TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBaHusi 3HEpPrUM B TEIUIOBBIX MainHaX. KoapduuueHTt mnoie3Horo
nevictBusi TeruioBoid mamuHbl. [ukn KapHo u ero xod3guiMeHT MOIe3HOTo
JENCTBUSL. DKOJIOTUYECKHUE MPOOIEMBI TEIJIOIHEPTETHKU.

TexHuyeckue yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHWE: JBUTaTelb
BHYTPEHHETO CrOpaHusl, ObITOBOM XOJOIUIbHUK, KOHAUIIMOHED.

JlemoHCTpauuu.

M3MeHeHne BHYTpPEHHEW SHEpPrHM Tejla IPU COBEPIICHUU PabOThI: BBUIET
npoOKH W3 OYTBUIKM TON JCMCTBHEM CXKAaTOro BO3/AyXa, HarpeBaHue s¢dupa B
JaTyHHOM TpyOKe myTeM TpeHUs (BUICOAEMOHCTPALINSA).

W3MeHeHne BHYTPEHHEN SHEPTUH (TEMITEpaTyphl) TEJIA MIPU TEIUIONEpEIade.

OnpiT MO aauabaTHOMY pACIIMPEHHI0 Bo3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Monenn  mapoBoil  TypOMHBI, JABUTATENIs BHYTPEHHEr0  CrOpaHus,
PEaKTUBHOTO JIBUTATEs.

VYyeHnueckuii SKCIIepUMEHT, J1abopaTopHbIe padOThI

N3mepenne yenbHON TEINIOEMKOCTH.

Tema 3. Arperarasie cocTosiHUS BenlecTBa. Da3zoBbIE NEPEXOIBI.

[TapoobOpazoBanue u koHAeHcanus. Mcmapenue u kurnenue. AOCOIIOTHAS U
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OTHOCHUTENbHAS BJIAXHOCTh BO3AyXa. HachleHHBIM map. YaenpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI KUTIEHUS OT 1aBJICHUS.

Teepnoe teno. Kpucrammueckue u aMoppHbie Tesia. AHU30TPOIHS CBOMCTB
kpuctamioB. JKunkue kpuctauibl. CoBpeMeHHble Marepuanbl. [lnaBnenue u
KpUCTaJUIM3auus. YenapHas Teriora miasinenus. Cyonumanms.

YpaBHEHUE TEIJIOBOTO OanaHca.

TexHnYecKkne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE. TUTPOMETP M
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHH IMOJIYUYECHHUS] COBPEMEHHBIX MaTepHajioB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

JlemoHCTpanumu.

CBoiiCTBa HACHIIIEHHBIX APOB.

Kunenue npu noHW>KEHHOM JaBJICHUH.

CriocoObl U3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHusl U IUIABJIEHUSI KPUCTAJUIMYECKOTO BELIECTRA.

JIeMOHCTpanus KpUCTAIIIOB.

VY4yeHnueckuil SKCIepUMEHT, J1abopaTopHbIe padOThI

N3mepenne 0THOCUTENBPHOM BIAXKHOCTH BO3YXa.

Paznen 4. DnekrponnHaMuka.

Tema 1. DnekTpocraruka.

OnekTpu3anusi Tell. OJNEKTPpUYECKuU 3apsan. J(Ba BuAa DSIEKTPUUYECKUX
3apsAnoB. I[IpOBOOHUKH, IHANEKTPUKMA M IOIYNPOBOIHHUKH. 3aKOH COXpPaHEHUs
IEKTPUYECKOIO 3apsa.

B3aunmoperlictBue 3apsaoB. 3akoH Kynona. TouedHblid 3IEKTpUUECKUN 3apsI.
Onexkrpuueckoe mnone. HampsokeHHOCTh  3nekrpuyeckoro nos.  [IpuHnmn
CYIIEpIIO3ULIMN BJIEKTPUYECKUX NoJiel. JIMHUM HanpspDKEHHOCTH BIIEKTPUYECKOTO
TOJIA.

Pabora cun anekrpocraruueckoro  moss.  [loreHuman.  PasHocThb
noTeHuuanoB. [IpOBOAHMKM UM JUANEKTPUKU B  DJIEKTPOCTATHYECKOM IIOJIE.
Jwvanexrpuyeckast MpOHUIAEMOCTb.

OnexTpoeMKocTh. KoHeHcaTrop. DIeKTpOEeMKOCTh MIJIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsyKEHHOTO KOHAEHCATOPA.

TexHHUeCKHe YCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTUYECKass 3aluTa, 3a3eMJICHHE 3JIEKTPOnpuOOpOB,
KOH/ICHCATOP, KOIMPOBAJIBHBIM arrapar, CTPyUHbIN IIPUHTED.

JlemoHCTpanumu.

YCTpOKCTBO M IPUHLIMUIT AEUCTBHUSI JJIEKTPOMETPA.

B3aumopelicTBrue Ha3IEKTPU30BAHHBIX TEJL.

DJEKTPUUECKOE T0JIE 3apsHKEHHBIX TEJI.

[IpOBOJHUKH B 3JEKTPOCTATHYECKOM TIOJIE.

DIIEKTpOCTaTUYECKas 3allUTa.

JIMBNEKTPUKH B DIIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTopa OT IUIOAgu
IJTACTHH, PACCTOSIHUS MEKIY HUMH U TUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHAEHCATOPA.

VYyeHnueckuii SKCIepUMEHT, J1abopaTopHbIe padOThI
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N3mepenune 3neKTpoeMKOCTH KOHIEHCATOPA.

Tewma 2. [I0CTOSHHBIN dNEKTPUYECKUN TOK. TOKHM B pa3IMYHBIX Cpeaax.

ONEeKTPUYECKUM TOK. VYCIOBHS CYIIECTBOBAHUSI DJJIEKTPUUYECKOTO TOKA.
Hcrounuku Toka. Cuna toka. [{ocTOsTHHBIN TOK.

Hanpsoxenne. 3akon Oma Ji71sl ydacTKa LEH.

DJEKTPUYECKOE CONPOTUBIIEHUE. YIEIbHOE CONPOTHBICHUE BELIECTBA.
[TocnenoBarenbHOE, MApPAILIETBHOE, CMEIIAHHOE COETMHEHUE TIPOBOJHUKOB.

PaGora osnekrpuueckoro Toka. 3akoH JDxoyms-Jlenma.  MomtHOCTB
AIIEKTPUYECKOTO TOKA.

DNEeKTpOoABMKYyIIasl CUJia U BHYTPEHHEE CONPOTHUBICHUE MCTOYHUKA TOKA.
3akon OMa Juist TOJTHOM (3aMKHYTOM) 35ieKTpruyeckoil nenu. KopoTkoe 3aMmbIkaHue.

ONEKTpOHHAasT  NPOBOAUMOCTh  TBEPABIX  METAUIOB.  3aBUCHMOCTH
COIPOTHUBIICHHSI METAJIOB OT TeMIleparypsl. CBEpXIIPOBOANMOCTb.

DNEKTPUYECKHUM TOK B BaKyyMe. CBOMCTBA ANEKTPOHHBIX ITyUYKOB.

[TonynpoBognuku.  CoOcTBeHHass W NpPUMECHas  MNPOBOAUMOCTD
NOJIynpoBOAHUKOB. CBolicTBa p-N-niepexona. [1omynpoBogHUKOBEIE TPHOOPBI.

ONEeKTpUYECKUM TOK B  pacTBOpax M  paciulaBax  AIIEKTPOJIUTOB.
DNEKTPONUTHYECKAS AUCCOMALNS. DINEKTPOJIN3S.

DIeKTpUUYECKHil TOK B razax. CamMOCTOSTENIBHBII M HECAMOCTOSITECIIbHBIN
paspsa. Monnus. [1nasma.

TexHuueckne yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETp,
BOJIETMETP, PEOCTaT, HCTOYHUKU TOKA, OSJIEKTPOHArpeBaTelibHblE MPUOOPHI,
3NIEKTPOOCBETUTENBHBIE PUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN HO/,
TEPMUCTOPHI U (HOTOPE3UCTOPHI, MOTYIIPOBOIHUKOBBIN AUO/, TaJIbBAHUKA.

JlemMoHCTpauuu.

N3mepenue cuitbl TOKa U HaIPSIKEHUS.

3aBUCHUMOCTb COINPOTHUBIICHUS LWJIMHIPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHUS U MaTepuraa.

CmenanHoe coeAMHEHNE TPOBOIHUKOB.

[IpssMmoe wu3mepeHne >IeKTpoABMKYyIIEH cuiibl. KopoTkoe 3amblkaHue
raJbBaHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIIEHUS.

3aBHCHUMOCTb CONTPOTHUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE AIEKTPOJIUTOB.

HckpoBoii pa3psil v MpOBOAMMOCTb BO3AyXa.

ORHOCTOPOHHSISI NPOBOAUMOCTD TUOJA.

VY4eHnveckuii SKCIIepUMEHT, J1abopaTopHbIe PadOThI

N3ydeHne cMemaHHOro COEAMHEHNS PE3UCTOPOB.

N3mepenne 21eKTpOoaBUKYIIEH CUIIbI UCTOYHMKA TOKA U €r0 BHYTPEHHEIO
COIPOTHUBIICHUS.

HabGmonenue anexrponusa.

MexnpeamMeTHbIe CBA3U.

N3yuenue kypca ¢pusnuku 6a3oBoro ypoBHs B 10 kiacce oCylmecTBIsIETCS €
YYETOM CONEPIKATEIBHBIX MEXKIPEIMETHBIX CBA3CH C KypcaMHM MaTEMaTHKH,
OMOJIOTUH, XUMHUH, TeoTpaduu U TEXHOJIOTHH.

MexnpeaMeTHble TOHSTHUS, CBA3aHHBIE C W3YYEHUEM METOIOB HAy4YHOIO
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MO3HAHUA: SIBJICHWE, HAyYHbIH (akT, TUMOTe3a, (U3MYEcKas BEIMYMHA, 3aKOH,
Teopusi, HaOMIOeHHIE, SKCIIEPUMEHT, MOZICTMPOBAaHNE, MOJIETb, U3MEPEHUE.

Maremaruka: pelIieHHe CHUCTEMbl YypaBHEHUH, JHMHEWHas (QyHKIUA,
napabona, runepoona, ux rpauKd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYyHKITUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIIMH Ha OCH KOOPAHMHAT, CIIOKEHIE BEKTOPOB.

buonorus: Mexannueckoe IBMKEHHE B KUBOU mpupose, nuddysus, ocmoc,
TEIJIO00OMEH KMBBIX OPTraHU3MOB (BUIBI TEIUIONEPEIauH, TEIIOBOE PABHOBECHE),
AIIEKTPUUYECKUE SIBJICHUS B KUBOM MPUPOJIE.

XUMHUSI: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIIpHAsl Macca, TEIIOBbIE CBOMCTBA TBEPBIX TEN, )KUAKOCTEH U
ra3oB, 2JEKTPUYECKHE CBOWCTBA METAIIOB, JJCKTPOJIUTHUYECKAs TUCCOIMAIIMS,
rajibBaHUKa.

I'eorpadusi: BnaxxHOCTh BO3AyXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonorust: nmpeoOpa3oBaHrEe IBIKEHUHN C HCIONH30BAHUEM MEXaHU3MOB,
ydeT TpPEeHHUA B TEXHHKE, MOIIMITHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMIylTbca B TEXHHUKE (pakeTa, BOAOMET W JpyrHe), IBUTATelIh BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, ObBITOBOI XONOJMIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
MOJyYeHUS COBPEMEHHBIX MAaTepuaioB, B TOM YHCIE HAaHOMATEpHUAJOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKasl 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEPOKC, CTpyHHBIN IIPUHTED, AIIEKTPOHArpeBaTeNIbHbIE npubOpBkL,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TaJIbBAHUKA.

Conepxanne o0yuenus B 11 kiacce.

Paznen 4. DnekTpoiuHaAMHUKA.

Tema 3. MarautHoe noje. OIeKTpOMarHuTHasE HHAYKIHUA.

[TocTostHHbIE ~ MarHUTHL.  B3auMoneicTBHUE  MOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe mnone. Bekrop marauTHOM wuHAYKUMH. [IpuHOMND cyneprno3unuu
MAarHWTHBIX MOJEW. JINHMM MarHUTHOM MHAYKUMU. KapTuHa NMHUNA MarHUTHOM
WHIYKIWH MOJISI MOCTOSTHHBIX MAarHUTOB.

MaruutHoe 1TIOJIE TPOBOAHMKA C TOKOM. KapThHa NnMHUN HMHIYKIUU
MAarHWTHOTO TIOJIA JUIMHHOTO MNPSMOTO TNPOBOJAHMKA M 3aMKHYTOIO KOJIBLIEBOTO
IIPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT Opcrena. B3aumoneicTBue NpoBOJHUKOB C
TOKOM.

Cuiia Amniepa, ee MOZyJIb M HalpaBIICHUE.

Cuna Jlopenma, ee Moaylb M HampaBieHue. JIBUXKEHUE 3apsiKEHHOU
YacTHIIBI B OTHOPOJHOM MarHUTHOM nose. PaGora cuibl Jlopenia.

SlBeHne DNEKTPOMarHUTHOM MWHAyKIMU. [IOTOK BEKTOpa MArHUTHOU
WHIYKIUU. OJEKTPOABIKYIIASA CUJIa WHAYKIUU. 3aKOH 3JIEKTPOMarHUTHOMU
nHaykunu dapanes.

BuxpeBoe snekTpuyeckoe moJie. INEKTPOABMXKYINAS CUJIa WHAYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OTHOPOJHOM MAarHUTHOM ITOJIE.

IIpasuo Jlenua.

NupaykTtuBHOCTE. SIBIE€HHME CAMOMHIYKUMU. OJIEKTPOABUXKYyIIAsd CHUJIA
CaMOWHIYKIIUH.
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DHeprusi MarHUTHOTO MOJISI KaTyLIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuueckue YCTpOHMCTBA M MPAKTHUUECKOE MPUMEHEHHE: MOCTOSHHBIE
MarHuThl, DSJIEKTPOMArHUTHI, DSJIEKTPOABUTATENb, YCKOPUTEIN 3IEMEHTapHBIX
YaCTUIl, UHAYKI[MOHHAS M1€Yb.

JlemoHCTpanuu.

OmneIT Opcrena.

OTKJIOHEHHE 3IIEKTPOHHOTO IMy4YKa MATHUTHBIM TIOJIEM.

JIvHUM UHIYKIIUY MarHWUTHOTO TTOJIS.

B3anmopelicTBue AByX MPOBOIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHIa Ha HOHBI AIEKTPOIIUTA.

SIBneHrE PIEKTPOMArHUTHON UHAYKIINH.

IIpaBuino Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYIICH CUIIBI UHIYKIMH OT CKOPOCTU U3MEHEHUS
MarHMTHOTO MOTOKA.

SIBneHre CaMOUHAYKITUH.

YueHnueckuii SKCIEPUMEHT, JTa00paTOpHbIC PAOOTHI.

N3yueHrie MarHuTHOTO MOJI KaTyIIKU C TOKOM.

Uccnenosanue 1ecTBUS MOCTOSHHOTO MAarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHUS AIEKTPOMArHUTHON UHIYKIIHH.

Paznen 5. KonebGanus 1 BOJIHBIL.

Tema 1. Mexanudeckue U JIEKTPOMarHUTHBIE KOJICOaHUSI.

Konebarenbnast  cuctrema. CBOOOJHBIE  MEXaHWYECKHE  KojeOaHMUS.
["apmonnueckue konebanus. [lepuon, wactora, amrmmuTyna u (asa KoseOaHUU.
[IpykuHHBIM MasTHUK. MareMaTuyeCKHMil MasATHUK. YPaBHEHUE TapMOHHUYECKUX
kosieOanuii. [IpeBparieHue sHeprU Npu rapMOHUYECKUX KOJICOAHUSX.

KonebGarenbupiii koHTYp. CBOOOJHBIE SJEKTPOMArHUTHBIE KOJeOaHUS B
UJCaIbHOM KOJIeOaTeIbHOM KOHTYpe. AHAJOTUs MEXIY MEXaHUYEeCKUMH U
AIIEKTPOMAarHUTHBIMU  KoseOanusimu. @Popmyna TomcoHa. 3akoH COXpaHEHUs
SHEPI'UM B UJICAIbBHOM KOJIeOATeIbHOM KOHTYPE.

[Ipencrapnenue o 3aTyxaromuXx KojeOaHUusIX. BIHYX/IE€HHbIE MEXaHUYECKUE
kosieOanusi. PezoHanc. BeIHYKI€HHBIE 2JIEKTPOMArHUTHhIE KOJIeOaHuUs.

ITepemennbiii Tok. CuHyCOMAANbHBI NEPEMEHHBIM TOK. MOIIHOCTh
MEPEMEHHOTO TOKAa. AMIUIUTYOJHOE M JACHCTBYIOIEE 3HAUCHHE CWJIbl TOKAa U
HaIpsIKEHUS.

Tpanchopmarop. TIponsBoacTBo, mepenaya U MOTPeOICHUE DICKTPUICCKON
SHEPIruM. DKOJOTHYECKHE PUCKHU TPHU MPOU3BOIACTBE 3JIEKTposHepruu. KynbTypa
MCIIOJIb30BAHUS JIIEKTPOIHEPTUH B IOBCEHEBHOM KU3HU.

TexHu4yeckne yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHUE: JIICKTPUUYECKUMN
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, JINHUU JJIEKTPOIepeaay.

JlemoHCcTpauumu.

UccnenoBanue mnapaMeTpoB KoJieOaTeIbHON CHUCTEMBI (NMPYKUHHBIN WIN
MaTeMaTU4eCKUM MasiTHUK).

HabGmonenue 3aryxaronmx KojaeOaHu.
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HccnenoBanue CBOMCTB BBIHYKACHHBIX KOJICOaHUIA.

HabGnronenue pezonanca.

CBOOOIIHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHHUS.

OcuumiorpaMMsl (3aBUCUMOCTH CHJIbI TOKA U HAMIPSKEHUS OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJIE€OaHUN.

Pe3oHaHnc mnpu 1OCIEIOBAaTEIbHOM COEAUHEHUU PE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJEHCATOpa.

Moienb TUHAN 3JEKTPOIEPEAAYN.

VY4eHnueckuii SKCIIEpUMEHT, J1abopaTopHbIe padOThI

WccnenoBanue 3aBUCMMOCTH TIEpHOa MallbIX KosieOaHUW Ipy3a Ha HUTH OT
JUIMHBI HUTU ¥ Macchl Tpy3a.

HccnenoBaHne NEPEMEHHOIO TOKa B LENM M3  MOCJEI0BATEIbHO
COEIMHEHHBIX KOHJECHCATOPa, KaTyIIK! U PE3UCTOpa.

Tema 2. MexaHn4yecKue 1 AIEKTPOMATHUTHBIE BOJIHBI.

MexaHndeckue BOJIHBI, yCIOBHS pacrnpoctpanHenus. Ilepuon. CxopocTh
pacnpocTpaHeHHUs M JJIMHA BOJHBL. [lomepeuHble W MPONOJIBHBIE BOJIHBI.
HNuTtepdpepenius u nuPpakuust MEXaHUYECKUX BOJIH.

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

DJEKTPOMAarHUTHBIE BOJHBI. YCIOBHS M3Iy4YEHUS AIEKTPOMArHUTHBIX BOJIH.
B3anmnas opueHtanus BexkropoB E, B, v B anmekTtpomarautHOr BosiHE. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpPa)KCHHE, MPEJIOMIICHUE, MOJIsSpu3anus, AUGpaKius,
uHTepdepenius. CKOpocTh MEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMArHUTHBIX BOJH. [IpuMeHEeHNE 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLMIBI paguOCBsI3U U TelleBUAeHUA. Panronokanus.

DJEKTPOMArHUTHOE 3arpsI3HEHNE OKPYXKAIOIIEH CPEIbl.

TexHuyeckue yCTpONCTBA M NPAKTUYECKOE IMPUMEHEHUE: MYy3bIKaJlbHbIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi IUArHOCTUKAa B TEXHUKE W MEIULMHE, pajaap,
paguoNPUEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieub.

JlemoHCTpauuu.

OO6paszoBaHue U pacIPOCTPAHEHHUE MONEPEYHBIX U TPOAOIBHBIX BOJIH.

Konebumtomieecs Teno Kak HICTOYHUK 3BYKa.

HaOnronenue orpaxeHus: U NpeoMIICHUS] MEXaHUYECKHUX BOJIH.

HaGmronenue nateppepeHnnu u qudpakiny MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

Habmronenne cBA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTUTYION H
YaCTOTOM KoJieOaHUH.

HUccnenoBanne  CBOWCTB ~ JJIEKTPOMArHUTHBIX  BOJIH: OTpaXCHUE,
MIPEJIOMJICHHE, TTOJISIpU3aIus, TU(PpaKius, THTEpPEepeHITHs.

Tema 3. OnrTuka.

['eomerpuueckas onruka. I[IpsmonuHenHOE pacnpoCTpaHEHUE CBETA B
OIHOPOJIHOM cpene. JIyu cBera. ToueuHbI HICTOUHUK CBETA.

OTtpaxkeHue cBeta. 3akOHbI OTpaxkeHus cBeTa. [locTpoenne nzobpakeHuii B
IIJIOCKOM 3€pKalie.

[Ipenomnenne cBera. 3akoHBl TpeloMJieHHs cBeTa. AOCOIIOTHBIN
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nokasarenb npesnomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbiil yroi
MOJIHOTO BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CoxHbIi cocTaB 6enmoro ceera. LBeT.

ColOuparomyie ¥ pacceuBaromide JuH3bl. ToHkas JuH3a. DOKycHOE
pacCTOSsHHE M ONTHYECKash CHjla TOHKOW JinH3bL. IlocTpoeHue u3o0OpaxkeHHil B
coOMparolMX M paccenBaronMX JuH3aX. PopMysa TOHKOM JIMH3bI. YBEJIWYEHUE,
JIaBAEMO€ JIMH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. Wutepdepenuus cera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMOACHUS MAaKCUMyMOB M MHHUMYMOB B HHTep(hepeHIIMOHHON
KapTUHE OT ABYX CMH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBeta. [dudpakuvoHHas pemieTka. YCiIoBUE HAOIIONECHUS
IJIaBHBIX ~MAKCMMYMOB IpH IIaJ€HHM MOHOXPOMAaTMYECKOIO CBETa Ha
TU(PPaKIMOHHYIO PELIETKY.

[Tonspuzauus ceera.

TexHuyeckne yCTpOHCTBa M MPAKTUYECKOE IPUMEHEHHE: OYKH, JYIIa,
dotoannapar, MPOECKUMOHHBIA armapar, MHKPOCKOI, TEJECKOI, BOJIOKOHHAs
OINTHKA, TU(PPAKIIMOHHAS pelIeTKa, TOJISIPOUI.

JlemoHCTpanuu.

[IpssMonuHEHOE pacHpOCTpaHEHUE, OTPAKEHHE W MPEIOMIICHHE CBETa.
OnTrueckue npudopBI.

ITosnHOE BHyTpeHHEE OTpakeHHe. MoJienb CBETOBOAA.

HccnenoBanue cBOMCTB U300paKeHU B IMH3AX.

Monenu MUKpOCKOIIa, TEJIECKOIIA.

Hab6monenue narepdepeHnuu cera.

HaGmonenue nudpaximm ceera.

HabGmonenue aucnepcuu cBeTa.

[Tony4yeHue cekTpa ¢ MOMOIIbIO PU3MBI.

[Tony4yenue cnekTpa ¢ MoMOIIbIO TUPPAKIUOHHONW PEIIETKH.

HaOnronenue nosnsipu3alvu cBeTa.

VYyeHnueckuil SKCIIepUMEHT, J1abopaTopHbIe padOThI

N3mepenune nokasaresns MpesoMIeHUs CTEKIA.

Uccnenosanue cBOMCTB M300paXKeHU B JIMH3AX.

Habmonenue aqucnepcuu ceTa.

Paznen 6. OcHOBBI crielianbHON TEOPUH OTHOCUTEIIBHOCTH.

I'paHnnpl OPUMEHMMOCTM  Kjacchueckom — MexaHuku.  [locrtymarsl
CHEUaIbHON TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH MOYJISl CKOPOCTH CBETA
B BaKyyMe, IPUHIINAI OTHOCUTEIBHOCTA DWHILITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIEHNE BPEMEHHU U COKpAILEHUE
JUTUHBI.

DOHeprusi 1 UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBsi3b MaccChl € DHEPTUEH U UMITYJIbCOM PESITUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOSI.

Paznen 7. KBanToBas usuka.

Tema 1. DmeMeHTBl KBAHTOBOUW ONTUKHU
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®dotonbl. Dopmyna [nanka cBs3u sHEpruu (OTOHA C €r0 YaCTOTOM. DHEprus
U UMITYIIbC (DOTOHA.

OTtkpsiTue u uccnenoBanue ¢porodaddexra. Onpitel A.I. CroneToBa. 3aKOHBI
doroaddexra. YpaBHenue IDiHmTeriHa nis portodddexra. «KpacHas rpanuma»
dotorddexra.

Hasnenue ceera. OnwiTel I1.H. JleGenena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckne yCTpoHCTBA M MPAKTHUYECKOE NpPUMEHEHHE: (POTOIIEMEHT,
dboTonarumuk, coHeyHas 6arapesi, CBETOAUO/I.

JlemoHCTpanumu.

®dotor(PeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

Uccnenosanue 3akoHOB BHENIHETO (hoTod(PdeKxTa.

Ceeroauon.

Conneunas O6arapes.

Tema 2. Ctpoenue aroma.

Monens aroma Tomcona. Ombrtel Pezepdopma mo paccesamro & -gacTuir.
[lmanerapnas momens aroma. lloctymarel bopa. M3nydyenue u mormonieHue
(OTOHOB MpU TEPEXOAE aTroMa C OAHOTO YPOBHSA HSHEPruuM Ha Jpyrod. Bumel
cneKkTpoB. CIIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOAA.

BonnoBseie cBolicTBa yactull. Bonnsl ne bponna. KopnyckynspHo-BOITHOBOM
JTyaJIn3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIyYCHHE.

TexHudyeckne ycCTpPOWCTBA M IPAKTUYECKOE NPUMEHEHHE: CHEKTPaJbHBIN
aHanu3 (CIEeKTPOCKOMN), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

JlemMoHCTpauuu.

Monens onbiTa Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI JIa3epa.

HaOnronenue nuHeyaThiX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Y4yeHnueckuil SKCIIEpUMEHT, J1a0opaTopHbIE padOTHI.

Habmtonenue nuHeRyaToro crexkTpa.

Tema 3. ATomMHOE SIpO.

OKCIIEPUMEHTHI, JOKa3bIBAIOIINE CIOXKHOCTh CTpPOeHHUA sapa. OTKphITHE
panuoaktuBHOoCcTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocrasa
panuoakTUBHOro wu3nydeHus. CBoiicTBa anbda-, Oera-, raMMa-u3IydeHHUs.
Binsinue painoakTUBHOCTH HA KUBbIE OPTaHU3MBI.

OTtkpeITHE TIpoTOHa W HelTpoHa. Hykmonnas momens sinpa [eiizenbepra-
NBanenko. 3apsn sapa. MaccoBoe uucio siapa. M30Tomsl.

Anwsda-pacnaa. ONEKTpOHHBIM W TO3UTPOHHBIN Oera-pacman. [amma-
U3JIlyyeHre. 3aKOH paIMOAKTUBHOIO pacraja.

DHeprus CBs3M HyKJIOHOB B sifipe. AnepHbie cunbl. [ledext maccsl sapa.

SnepHble peakuuu. JleneHne u CUHTES s1ep.

SAnepubiit peaktop. Tepmosaephsiii cunrte3. [IpobreMbl UM MEPCIEKTUBBI
AJIEPHOM SHEPTETUKHU. DKOJOTUYECKHUE aCTIEKThI SI€PHON SHEPTETUKHU.

DOneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.
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MeTo/1p1 HaOMIONEHUS U PETUCTPALIMU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTallbHble B3auMozeicTBus. EnuHCTBO (U3MUecKOl KapTUHBI
MHpa.

TexHn4YeCcKne yCTpOMCTBA U NMPAKTUYECKOE IPUMEHEHHE: TO3UMETP, Kamepa
Bunbcona, siaepHslil peakTop, aToMHas bomoa.

JlemoHCTpanuu.

CueTyrK MOHU3HUPYIOIIUX YaCTHIL.

VY4eHnueckuii SKCIIEpUMEHT, J1abopaTopHbIe padOThI

HccnenoBanue TpekoB yacTuil (10 TOTOBBIM (oTorpadusim).

Paznen 8. DneMeHThl aCTpPOHOMHUH U ACTPOPUZUKH.

Ortanbl pa3BUTUA acTpoHOMHUU. lIpukinagHoe W MUPOBO33pEHYECKOE
3HAYEHHUE ACTPOHOMMUMU.

Bun 3Be3nnoro He6a. Co3Bes3nus, SpKHe 3BE3Jbl, TUIAHETHI, UX BHIUMOE
JIBHKCHHUE.

Conneunas cucrema.

Comuue. ComHeuHast akTUBHOCTh. Mctounuwk sHeprum CoiiHIIA U 3BE3.
3Be3bl, UX OCHOBHBIE XAPAKTEPUCTUKH. J[parpamMma «CHEKTpajbHBIM KIiacc -
CBETUMOCTBY». 3BE3[Ibl IJIABHOM MOCIEA0BATEIbHOCTUA. 3aBUCUMOCTh «Macca -
CBETUMOCTBY» [IJI1 3BE3]l IJIaBHOM IMOCJIENOBATEIbHOCTH. BHYTpeHHEE CTpoeHue
3Be3/1. COBpEMEHHBIE MPEICTABICHHS O MPOUCXOXKJICHUU U 3Bomonnu ConHIa u
3BE3/l. DTalbl )KU3HU 3BE3/I.

Mueunbiii Ilyts - Hama I'amaktuka. ITonokenne u aBwxkeHue CoJiHIIA B
["anaktuke. Tunel ranaktuk. PaguoranakTuku U KBa3apbl. UepHbIE JbIPBI B SAPAX
rajaKTUK.

Bcenennas. Paciupenue Beenennoii. 3akon Xa06:ma. Pazberanue rajakTuk.
Teopus bosbuioro B3psiBa. PeukToBOE H31ydeHUE.

Macmtabnas ctpykrypa Beenennoi. MeraranakTuka.

Hepetennsie mpoo6ieMbl aCTPOHOMUH.

VYyennuecknue HaOMIOIEHUS.

Habmronenuss HeBOOPYKEHHBIM IJ1a30M C UCMOJIB30BAaHUEM KOMITbIOTEPHBIX
MIPUJIOKEHUM JJISI OTIPENICTICHUSI TIOJIOKEHUSI HEOSCHBIX OOBEKTOB HAa KOHKPETHYIO
J1aTy: OCHOBHBIE cO3Be31Ms1 CEBEPHOro MONYIIAPUS U SIPKUAE 3BE3/IbI.

Habmonenus B teneckon JlyHsl, mianet, Miieunoro IlyTu.

Oo6o0marolee TOBTOPEHHE.

Ponp Qusumkn W acTpOHOMHM B HSKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COIMAJIBHON M ATHYECKOU cepax AesTeTbHOCTH YEIOBEKa, POJIb U MECTO (DU3UKH
¥ aCTPOHOMHH B COBPEMEHHOW HAyYHOW KapTUHE MHUPA, POJIb (PU3UIECKOU TCOPUHU
B (OpPMHpPOBAHWUU TIPEICTABICHUNH O (U3UYECKOM KApTUHE MHUpPA, MECTO
bu3MYecKor KapTUHBI MUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABIEHUN O IPUPOJIE.

MexnpeamMeTHbIe CBA3U.

N3yuenue kypca ¢pusnku 60a30Boro ypoBHs B 11 Kkjacce oCylIeCTBISETCS C
YYETOM COZIEPIKATEIIbHBIX MEXIIPEIMETHBIX CBSA3€M C KypcaMHd MAaT€MaTHKH,
OHOJIOTUHU, XUMHH, TeOrpaduu U TEXHOJIOTHH.

MexrnpeaMeTHble TMOHSTHUS, CBS3aHHBIE C W3YYEHHEM METOJIOB HAy4dyHOI'O
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MO3HAHUS: SIBJIICHHE, HAy4HbIM (akT, Tumoresa, (uznueckas BeJIUYHMHA, 3aKOH,
Teopwsl, HAOMIOEHNE, IKCIIEPUMEHT, MOJCITMPOBAHUE, MOJIEITh, U3MEPCHHE.

Maremaruka: pelieHue CUCTEMbl YpaBHEHHUH, TPUTOHOMETPUUYECKHUE
GYHKIMU: CHHYC, KOCHHYC, TAaHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUIECCKOE
TOXKJIECTBO, BEKTOPHl M WX MPOCKIHMH HA OCH KOOPJUHAT, CJIOKEHHE BEKTOPOB,
MIPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKIUMH, MPU3HAKA TOA00US TPEYTrOJHLHUKOB,
OTIPEICIICHNE TIIOMIAIN TUIOCKUX (GUTYp B 00bema Tedl.

buonorus: snekrpuueckue SBICHUS B JKMBOM IpUpOJE, KoeOaTelbHbIC
JBW)KCHHS B )KMBOH TIPUPOJIC, ONITUUECKUE SIBJICHUS B KUBOW MPHUPOE, ACHCTBHE
paavanuy Ha )KMBbIE OpPTaHU3MBI.

XUMHS: CTPOCHHE aroMOB U MOJIEKYJ, KpHUCTaJUIM4ecKas CTPYKTypa
TBEPJbIX  Tel, MeEXaHU3Mbl OOpa3oBaHHMS  KPHUCTAJUIMYECKOM  PEIICTKH,
CIICKTpaJIbHBIM aHaJI3.

I'eorpadusi: MarHuTHbIE TOMIOCA 3€MJIM, 3aJIEKH MArHUTHBIX Py,
dhoToCheMKa 3eMHOM MOBEPXHOCTH, MPEACKAa3aHNUE 3EMIICTPSCCHUIA.

TexHonorusa: JUHUK dJIEKTpoIepenad, IeHepaTop MEePEeMEHHOro TOKa,
AIIEKTPOJIBUTaTEb, WHAYKIMOHHAS TeYb, pajap, PaauONPUEMHHUK, TEJIEBU30P,
anTeHHa, tenedoH, CBY-meub, MPOEKIIMOHHBIM amnmapar, BOJIOKOHHAs ONTHKA,
COJIHEYHas OaTtapes.
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TemaTudeckoe INIAHUPOBAHME C YKA3aHUEM KOJIHMYECTBA 1aC0B, OTBOAUMbBIX HA OCBOCHHUE KaKJI0i TeEMBbI

10 KJIACC
KommuecTBo yacos ONEKTPOHHBIE
HaumenoBanue pa3nenos u Tem (g poBeIe)
Ne /it Kontponbnasie = IlpakTtuueckue
MIPOrpPaMMBbI Bcero o0Opa3oBaTenbHbIC
paboThl paboThl
pecypchl
Pazpen 1. ®DU3UKA U METO/JJbl HAYUHOI'O [TO3HAHUA
bubnunoreka LIOK
1.1 ®u3uKa 1 METOAbl HAYYHOI'O TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paszmen 2. MEXAHUKA
bubnunoreka LIOK
21 Kinematitica > https://m.edsoo.ru/7f41bf72
bubmmoreka IIOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
2.3 6 1 1
SaKOHBI COXpAHCHHS B MEXaie https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAA ®U3HUKA U TEPMO/IMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOpHHU https://m.edso0.ru/7f41bf72
but6mmorekxa [IOK
32 OCHOBBI TEpMOHHAMH K1 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHbI€ COCTOSTHHS BEIIECTBA. 5 but6mmorekxa [IOK

da30BbIE IEPEXOBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. DJIEKTPOIMHAMUKA
bubnunoreka LIOK

4.1 JekTpocTaTia 10 https://m.edsoo.ru/7f41bf72
49 [TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B 12 bu6nunoreka LIOK

' Pa3IMYHBIX cpesax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KIIACC
KonmuectBo yacos DIJIEKTPOHHBIE
No i/t HauMeHoBaHME pa3iesnoB U TEM IPOrPaMMEI Kontpomsasie  [IpakTHueckHe (wuppossre)
Bcero oOpasoBarebHbIC
paboThI paboThI
pecypcbl
Pazpen 1. QJIEKTPOJIMMHAMUKA
MarnuTtHOoe noje. IJIeKTpOMarHuTHast bubnuorexa [HOK
1.1 11 1 3
WHIYKUHUS https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 11
Pasnen 2. KOJIEBAHIM A U BOJIHbBI
MexaHU4eCKHe U 3JIEKTPOMArHUTHbBIC bubnmnoreka HOK
2.1 9 1
Koae0anus https://m.edsoo.ru/7f41c97c
MexaHu4ecKue U 3J1€KTPOMArHUTHBIE bubnmnorexka HOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoteka [IOK
2.3 @) 10 3
frra https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 24

Pazzen 3. OCHOBBI CIHIELIMAJIBHOM TEOPMM OTHOCUTEJIBHOCTU

31 OCHOBBI CTICTIHATBHOM TEOPHH 4 1 bubnuoteka [JOK
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazngeny 4
Pazgen 4. KBAHTOBAS ®U3UKA
4.1 DneMeHTHI KBAaHTOBOW ONTHKH 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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bu6nmoreka [IOK
+2 Crpoctie atowa 4 https://m.eds00.ru/7f41c97c
bu6nmoreka [IOK
+ ATonoe w1po ° https://m.eds00.ru/741c97c
Hroro no pazneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUWU U ACTPOD®PU3INKI
bubmuorexa [JOK
5.1 DNIeMEHTHI aCTPOHOMUU U aCTPODU3UKH 7 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 7
Pazaen 6. OBOBIIAIOIIEE IOBTOPEHUE
bubmuorexa [JOK
A1 4
° Otobmaromee IORTOperte https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IIpoBepsiemble TpeOOBAHMS K Pe3yJbTATaAM OCBOEHHSI OCHOBHOM

o0pa3zoBaresbHOI nporpammsl 10 (ki1acc)

Kon
MIPOBEPSIEMOTO
pe3yJnbrara

[IpoBepsiembie MpeIMETHBIE PE3YIIBTAaThl OCBOCHUS OCHOBHOM
00pa3oBaTeIbHOM MPOrpaMMBbl CPEIHEro 001ero 0Opa3oBaHus

10.1

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3HKU B (POPMUPOBAHHUH
COBPEMEHHOW Hay4YHOW KAPTUHBI MUPA, B PA3BUTUH COBPEMEHHON TEXHUKHU
Y TEXHOJIOTHM, B MPAKTUYECKON JIESITEIbHOCTHU JIIOAEH

10.2

VY4uuTeIBaTh TPaHULBI NPUMEHEHUS H3YYEHHBIX (PU3UUYECKUX MOAEIeH:
MarepuaigbHas TO4YKa, HHEpLUAIbHAs CHCTEMa OTc4eTa, aOCOIIOTHO
TBEPAOE TEJIO, HUIECAIbHBIA T'a3; MOJEIM CTPOEHUS Ia30B, JKUIKOCTEH U
TBEPABIX TEJ, TOYCHYHBIM NIEKTPUYECKUU 3apsA] - NPU PELICHUU
bu3nyeckux 3aaad

10.3

PacnioznaBare (usnueckue sBieHHs (TPOLECChl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJCKYISIPHO-KUHETHYCCKON  TeopHH
CTPOCHHsI  BEIIECTBA W  JJICKTPOJMHAMHUKU:  pPaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSMOJIMHEWHOE JBUKEHHE, CBOOOIHOE TaJeHHE Te,
JBYDKEHHE TI0 OKPY)KHOCTH, MHEpLUs, B3auMojeicTtue tei;, auddysus,
OpOYHOBCKOE JIBIDKEHUE, CTPOCHHE JKUKOCTEH U TBEP/BIX TEJ, N3MCHECHUE
oObeMa Teln TpU HarpeBaHWU (OXJIAXKICHUHU), TEIUIOBOE DPaBHOBECHE,
WCIApeHHe, KOHJCHCAIWs, IUIABJICHUE, KPUCTAUIM3AlNs, KHUIICHHE,
BJI&XKHOCTh BO3/lyXa, MOBBIIICHUE JABJICHHUS ra3a MPH €ro HarpeBaHUU B
3aKpBITOM COCyZA€, CBSI3b MEXAY TapaMeTpaMH COCTOSHHUS Traza B
M30MPOIECCcax; MEKTPU3alusl TeJ, B3aUMOACHCTBHE 3aps 0B

10.4

OnuchIBaTh MEXaHUUECKOE JIBUKEHUE, HCTIONB3Ys (PU3NUECKHUE BEIMUUHBIL:
KOOpJMHaTa, IyTh, INEPEMELICHHE, CKOpOCTh, YCKOpPEHHME, Macca Teda,
CWJIa, UMIIYJIbC Tella, KMHETUYECKas DHEPIUs, MOTEHLHUAaJbHAas HEPIHUf,
MexaHuyeckas paboTa, MeXaHM4YecKas MOIIHOCTb, IPU OMHCAHHUU
MIPAaBUIBHO TPAKTOBaTh (PM3UYECKUN CMBICI HMCIIOJIb3YyEMBIX BEIMYUH, UX
0003HaueHUsI W €AMHHULBI, HAXOIUTh (HOPMYJIbI, CBSA3BIBAIOLIUE JAHHYIO
(bU3NYECKyI0 BEIMUUHY C APYTUMH BEIUYMHAMU

10.5

OnuceiBaTh M3y4YEHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIEC SIBICHMS,
UCHoNb3ysl (U3NYECKHE BEIMUMHBIL: JIaBJIeHHUE Ta3a, TeMIleparypa, CpeIHss
KMHETUYECKas JHEpIus Xa0TUYECKOTO JBUYKEHUS MOJIEKYII,
CPEIHEKBAJpaTU4YHasl  CKOPOCTb  MOJIEKYJd,  KOJHMYECTBO  TEIUIOTHI,
BHYTPEHHsSISI dHeprus, pabora raza, kod(puIuEeHT MoJae3HOro AeHCTBUS
TEIJIOBOTO ABUTATENIs; IPU OMMCAHUH MPABUILHO TPAKTOBATh (PU3MUECKUI
CMBICII MCIIONIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS U €IMHHIIbI, HAXOAUTh
(bopMynbl, CBS3bIBAIONIME JaHHYI0 (DU3MYECKYIO BEIMYHMHY C JIPYTHMMH
BEIIMYMHAM

10.6

OnuceiBaTh  M3Y4YEHHBIE  DJJIEKTPUUECKHE CBOMCTBA  BelleCTBA U
ANIEKTpUYECKHUE SBJICHUS (TPOLIECCH), UCTIONB3Ysl (PU3NUECKUE BEIUYUHBI:
IEKTPUYECKUN 3apsjl, MIEKTPUYECKOE TI0J€, HANpsHKEHHOCTh IIOJI,
MOTEHLIMAJ, Pa3HOCTh [OTEHLMAJOB, TNPU ONUCAHUH MPaBUIBHO
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TPAKTOBATh (PU3NUYECKHI CMBICI HCIIOIB3yEMbIX BEJIMYMH, UX 0003HAYCHUS
W eIUHUIIBL; YKa3bIBaTh (DOPMYJibl, CBA3BIBAIOIIME JAHHYIO (DU3HUECKYIO
BEJIMYMHY C JPYTMMH BEITUYUHAMU

10.7

aHATM3UPOBaTh  (U3MUYECKHUE TPOIECChl W SBICHUS, HUCIOJB3Ys
(bU3UYeCKHe 3aKOHBI U IPUHITUIIBL: 3aKOH BCeMUpHOTo Tarotenus, 1, I1 u 111
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUsST MEXaHMYECKOW HHEPruu, 3aKOH
COXpaHEHHUsI HUMITyJIbCa, MPUHLUUI CYNEPHO3UIMH CHJ, IPHUHIIUII
paBHOIpaBUs  MHEPLUUATBHBIX  CHUCTEM  OTCYETa;  MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOEHHUS BEIIECTBA, TIa30BbIE 3aKOHBI, CBS3b
CpelHEe KHUHETUYECKOW OHEPruM TEIJIOBOTO JBUMXKEHUS MOJIEKYT C
aOCONIIOTHON TeMIepaTypoil, TEpBbI 3aKOH TEPMOJUHAMUKHU; 3aKOH
COXpaHEHUs AIEKTPUUECKOIo 3apsa, 3akoH KyinoHa; npu 3ToM pasnnyarb
CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €0 MAaTeMaThyeCcKOe BBIPAKEHUE U
ycioBus (TpaHUllbl, 00JIaCTH) TPUMEHUMOCTH

10.8

OOBSICHAT, OCHOBHBIC TPHUHIMIBI JACHCTBUA MAaIlMH, MPUOOPOB U
TEXHUYECKHX YCTPONCTB; pa3iauyaTh yCIOBUS UX  0€30MacHOro
WCIIOJIb30BaHUs B IOBCETHEBHON KU3HU

10.9

Brimonuars OKCIICPUMCHTBI 110 HCCJIICAOBAHUIO (1)I/I3I/I‘-IGCKI/IX SIBJIEHUU U
MPOIIECCOB C HCIOJB30BAHUEM IMPSIMBIX M KOCBEHHBIX W3MEPEHUIl;, IMpH
stoM (opmynupoBaTh TpoOIeMy (3amady) UM THIOTE3y Y4eOHOTO
AKCTIIEPUMEHTa, COOMpATh YCTAaHOBKY M3 IMPEUIOKCHHOTO O0OPYIOBaHMUS,
MIPOBOAMTH OIBIT U (POPMYITHPOBATH BHIBOIBI

10.10

Ocy1ecTBIsATh OpsSMble U KOCBEHHbIE M3MEpEHUs (PU3MYECKUX BEIUYMH;
P 3TOM BBIOMpaTh ONTUMAJIBHBIN CIOCOO M3MEPEHMs] M HCIOJIb30BaTh
U3BECTHBIC METOBI OLICHKH ITOIPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBare 3aBUCHMOCTH  MeXAy (GU3MUECKUMH BEIUYHMHAMHU C
WCIIONIb30BAaHUEM TMPSAMBIX HW3MEPEHHM; TP OTOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCUpPOBaTh  pe3yabTaThl TMOJIYYCHHOH  3aBUCHUMOCTHU
(bU3MYEeCKUX BEIMYMH B BHUJE TAOMUIl U rpadUKOB, JIETaTh BBIBOABI IO
pe3yJibTaTaM UCCIeI0BaHUs

10.12

CoObmofate mpaBuiia 6€30MacCHOTO TpyJa MpU MPOBEJCHUN HCCIET0BaHUN
B paMKax y4YeOHOro DOKCIEpUMEHTa, Y4eOHO-HCCIIEIOBATeNbCKON U
IIPOEKTHOHN AEATEIBbHOCTH C HCIOJB30BAHUEM M3MEPUTEIBHBIX YCTPONCTB
1 1a00paTOpHOro 000pyIOBaHUS

10.13

Pemars pacderHple 3aaud C SBHO 3aJlaHHOM (PU3MUECKON MOJIEIbIO,
UCTIONB3YS PU3NYECKUE 3aKOHBI U IPUHIIUIIBI; HA OCHOBE aHAIHM3a yCIOBHS
3a1a4n BI)I6I/IpaTI) (i)I/ISI/I'-IeCKYIO MOACJIb, BBIACIATH (1)I/I3I/I‘IGCKI/I6 BCIIMYHNHBI
u QopMmynbl, HEOOXOIMMBIE N7l €€ pEeIIeHHUs, MPOBOAUTH pacueThl U
OIICHUBATH peaHBHOCTB HOJ'Iy‘-IeHHOFO 3HAUYCHUS (1)I/ISI/I‘IGCKOI>'I BCJIIMYHNHBI

10.14

Pemars Ka4eCTBEHHBIE 3a/1a4u: BBICTPaUBAaTh JIOTUYECKHU
HENIPOTUBOPEUYMBYIO LEMOYKY PACCYXKICHUH C ONOPOM Ha H3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SIBICHUS

10.15

Hcnonp3oBaTh  Mpu  pelIeHHH  y4yeOHBIX  3a/ad  COBPEMEHHBIE
MH(POPMALIMOHHBIE  TEXHOJNOTHMM JUIsl  TOMCKA, CTPYKTYpPHUPOBaHUS,
UHTEpIpeTaluy M TpeACTaBleHUus y4eOHOM M Hay4HO-TIOIMYJSPHOI
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uHpOpMALlMU, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHYECKH
aHAJIM3UPOBATh MOJydYaeMyto HHPOPMALIHIO

10.16 [IpuBomuTh mpHUMEpPHl BKIAga POCCHHUCKUX U 3apyOEKHBIX YYCHBIX-
(U3HUKOB B pa3BUTUE HAYKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTHE TEXHUKH U TEXHOJIOTUH

10.17 Hcnonb3oBaTh TeOpeTHYCCKUE 3HAHUS 1O (PU3UKE B MOBCEIHEBHOM KU3HU
s oOecriedeHusi Oe30macHOCTH TpHu  oOpamieHHH ¢ npudopamMu U
TEXHUYECKHUMHU YCTPOWCTBAMH, JUISI COXPAaHEHHsI 3I0POBbSI M COOIIONCHHS
HOPM SKOJIOIMYECKOTO MTOBEJCHNS B OKpYIKarOIIeH cpene

10.18 PabGortarp B rpyIme ¢ BBIMOJTHEHHEM pPa3IUYHBIX COIHAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy IPYyMIIbI, PAlMOHAILHO PACIPENesITh O0S3aHHOCTH H
IUTAHUPOBATh JICATEIILHOCTh B HECTAHIAPTHBIX CHUTYalMsX, aJCKBaTHO
OIICHWBATh BKJAJ KaXJIOTO W3 YYAaCTHUKOB TPYNIBl B PEHICHHE
paccMaTpuBacMoil pooIeMbl

Tabmuna 14.1

IIpoBepsiemble d1eMeHTHI coaep:kanus (10 kaacc)

Kon Kon [IpoBepsiemble 21EMEHTBI CONEPKAHUS
paszmena | mpoBepseMor
0 DIIEMEHTa
1 OU3NKA 1 METObI HAYYHOI'O [TIO3HAHU A
11 ®uszuka - Hayka o mnpupone. HayuHele MeToasl NO3HaHUA

OKpy>karolero mupa. Ponp 3kcriepumMeHTa U TEOPUH B MPOLIECCE
MO3HAHUS MPUPOABL. DKCIEPUMEHT B (hPU3HKE

1.2 MopenupoBanue pusndeckux siBIEHUN U mporeccoB. HayuHble
runorespl.  @Pusnyeckue 3aKOHBI M Teopuu. I 'paHuIbI
MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB. [IpMHIMI COOTBETCTBUS.
Ponb u Mecto ¢pu3uku B (OpMUPOBAHUU COBPEMEHHON Hay4HOM
KapTUHBI MUPA, B IPAKTUYECKOMN IEATEIBHOCTH JIIOAEH

2 MEXAHUKA
2.1 KMHEMATHUKA
211 Mexannueckoe ABM>keHHE. OTHOCHTEIBHOCTb MEXaHHMYECKOTO

nBwxeHns. Cuctema orcyera. Tpaekropus

2.1.2 [Tepemernenue, CcKOpocTh (CpemHsii CKOPOCTh, MTHOBEHHAas
CKOPOCTb) U YCKOPEHHE MaTepUalbHOM TOUKH, UX MPOEKIUHU Ha
OCH cUCTeMbl KoopuHatT. CII0kKEHNE TEPEMEIICHUN U CIIOXKEHUE
CKOpOCTEHN

2.1.3 PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJIMHEWHOE JIBUKEHUE.
I'padpuxm 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUSI, ITyTH
U TIEPEMELIECHHS MaTEpUAIbHON TOYKU OT BPEMEHH
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214

CBobOogHOE asieHne. YCKOpeHrue CBOOOTHOTO MaACHUS

2.15

KpuBonuneinoe JBIKCHUE. PaBrOMEpHOE JABKCHUE
MaT€pUaJIbHOM TOYKM II0 OKPYKHOCTH. YIJIOBasg CKOPOCTD,
nuHenHas ckopocts. [lepuon u gacrora. LleHTpocTpemMuTenbHOE
YCKOPEHHE

2.1.6

TexHuueckue YCTpOﬁCTBaZ CIIMAOMETP, ABHXKCHHUE CHaApAO0B,
LCIHBIC U pPCMCHHBIC IICPCaAaIn

2.1.7

[IpakTuueckue paboTbl. M3MepeHue MrHOBEHHOM CKOPOCTH.
UccnienoBanre COOTHOLICHUS MEXAY NYTAMH, MPOUIECHHBIMU
TEJIOM 32 ITOCJIEeI0BaTENIbHbIE PABHBIC IPOMEKYTKHA BPEMEHH IIPU
PaBHOYCKOPEHHOM JIBUKEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM
Hyar0. W3yueHue [ABMKEHMS IIAPUKA B BSI3KOM KUJIKOCTH.
W3ydeHne ABMKCHUS TeJia, OpOIIEHHOTO TOPH30HTAILHO

2.2

JMHAMUKA

221

[Tpuniun otHocutensHocTH ['anunes. IlepBoiii 3akoH HeroToHa.
NuepumanbHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHUumn cynepno3uiuu cuil

2.2.3

Bropoii 3akon HproToHa i marepuaibHOM TOYKH B
uHepumaibHoit cucreme otcuera (MCO). Tperuih 3axkoH
HproToHa U1t MarepuanbHbIX TOYEK

224

3akoH BcemupHoro Ttarorenus. Cuia Tspbkectu.  IlepBas
KOCMHYECKasi CKOpOoCTh. Bec tena

2.2.5

Cwuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHUs! CKOJIbKEHUS U CHJIa
Tpenus mnokos. Koaddumment tpenus. Cuna CONPOTHBICHHS
P ABUKEHUM TeJla B )KUJKOCTH WU rase

2.2.7

[ToctynarenbHOE W BpamareiabHOE JABMKEHHE aOCOJIOTHO
TBEPJOro Tea

2.2.8

MoOMEHT CHJIbI OTHOCHTENIBHO OCH BpauieHus. [lmedo cuibl.
VYenosus pasHoBecus TBepaoro tena 8 MCO

2.2.9

TexHuueckue YCTPOﬁCTBaZ IOAIIMITHUKH, JBHXXCHHUC
HCKYCCTBCHHEBIX CITYTHHUKOB

2.2.10

[Tpaktnueckue pabGotbl. W3ydenue pABMkeHUs Opycka 1O
HAKJIOHHOM IIJIOCKOCTH IO JIEHCTBUEM HECKOJIBKUX CHIL
HccnenoBanye 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHKAIOUIMX B
nedopMUPYEMOH MIPY>KUHE U PE3UHOBOM 00pas3lie, OT BEIUYHHBI
ux nedopmaruu. MccnenoBanue ycnoBuii paBHOBECHS TBEPIOTO
T€Ja, UMEIOLIETO OCh BPAILIEHUS

2.3

3AKOHbI COXPAHEHNA B MEXAHUKE
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231 HmMnynsc MaTepuaibHON TOUYKH, CHCTEMbl MaTepUATbHBIX TOYCK.
Hmnynbe cuiibl 1 U3MEHEHNE UMITYIbCa Tela

2.3.2 3akoH coxpanenust umiyibca B UCO. PeaktuBHOE JBH>XKEHUE

2.3.3 Pabora cuibl

234 MoIIIHOCTb CHJTBI

2.35 Kunernueckass sHeprus wmarepuajibHOil Touku. Teopema o
KMHETUYECKON IHEPTHH

2.3.6 [TorenuuanbHas »Heprus. lloTeHIMalbHAs SHEPrusi yHpyro
neOpMUPOBAHHON TpYyKUHBL. [loTeHIManpHas JHEpPrusi Tela
BOJIM3H MTOBEPXHOCTU 3eMIIN

2.3.7 [ToTeHmanpHbie W HEMOTEHIMAIbHBIE CHIIBL. CBs3b pPabOTHI
HENOTEHITUATBHBIX CHJI C M3MCHCHHEM MEXaHWYCCKOW IHEPrUu
CUCTEMBI Tell. 3aKOH COXPaHEHUSI MEXaHUYECKOM YHEPTUU

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9 TexHuYecKkre YCTpOWCTBA: JBI)KEHHE PaKeT, BOJIOMET, KOIIep,
IIPYKUHHBIN UCTOJIET

2.3.10 [TpakTuueckue paboThl. M3ydeHHe CBsI3U CKOPOCTEH Ten MpH

HeynpyroM yaape. HMccnenoBaHue cBA3M pabOTBl CHIBL C
M3MEHEHUEM MEXaHMYECKOH 3HEPTUHU Tena

MOJIEKVJIAAPHAS ®U3UKA 1 TEPMO/IMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH

3.11 OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIPHO-KUHETUYECKOH TEOopHUHu.
bpoynosckoe nBwxkenue. quddysusa. Xapakrep IBUKEHUS U
B3aMMOJICHCTBUS YaCTHI] BEIIeCTBA

3.1.2 Mopnenu cTpoeHusi rasoB, JKUAKOCTEH M TBEPABIX Tel H
00BSICHEHNE CBOMCTB BEIIECTBA Ha OCHOBE ITUX MOJEIEH

3.1.3 Macca monekyi. Komnaectso Bemiectsa. [TocTossHHass ABoraapo

3.1.4 TenoBoe paBHOBecue. Temmeparypa u ee usmepenue. Illkana
temneparyp Llenbcus

3.15 Monens uaeanpHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-
KUHETHYECKON TEOpUH HJICAIbHOTO Ta3a

3.1.6 AOcomnioTHas TeMmIieparypa Kak Mepa CpeqHed KHHETHYeCKOM
SHEPIruM TEIUIOBOTO JIBMXKEHUA 4acTull ra3a. [llkama temneparyp
KenpBuna

3.1.7 VYpasuenue Kianeiipona - Menneneesa. 3akoH JlanpToHa

3.18 I'azoBbie 3akoHbl. M3ompomeccsl B HACAIBHOM Ta3e C

IMOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA: H30TEpMaA, H30X0pa,
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u3o0apa

3.1.9

TexHUYecKue yCTPOHCTBA: TEPMOMETP, OApOMETp

3.1.10

[Tpaktuyeckue paboThl. M3mMepeHne Macchl BO3lyXa B KIACCHOM
KoMHare. lccienoBaHue 3aBHUCMMOCTH MEXAy MapamMeTpamu
COCTOSIHUS Pa3peKECHHOIO ra3a

3.2

OCHOBbI TEPMO/JMHAMHWKHA

3.21

Tepmoannamuueckas cucTema. BuyTtpennsis SHEprus
TEPMOIMHAMUYECCKON CUCTEMBI M CIIOCOOBI €€ M3MEHEHUS

3.2.2

KonmnuectBo Temmorel W pabora. BHyTpeHHsisi SHeprus
OJIHOATOMHOT'0O MCAJIBHOIO ra3a

3.2.3

Bupl TCILIOIICpEaavu N : TCILIOIIPOBOAHOCTD, KOHBCKIIMA,
H3ITY4YCHHUC. TemnoeMkocTh Teja. YAeabHAs TEINIOEMKOCTh
BemiecTBa. PacueT kojanyecTBa TEIIOThI IIpH TCILJIOIICPCaAAYIC

3.24

[TepBhIif 3aKOH TEPMOAMHAMUKHU. [I[pUMEHEHUE MEPBOr0O 3aKoHA
TEPMOIMHAMUKH K m3omporeccaM. [ paduueckas nHTepnpeTanus
paboThI Ta3a

3.25

TennoBele MamuHbl. [IpUHIMIBI ACHCTBHUS TEIJIOBBIX MAIIIWH.
[TpeoOpazoBaHus YHEPTUH B TEIUIOBLIX MammHax. KoaddunueHnt
nosiesHoro AeiictBusa (nanee - KITJ) TerutoBoit mamuubl. [{ukin
Kapno u ero KII1/]

3.2.6

Bropoii 3akoH TepmonuHamuku. HeoOparnMocTh mpolieccoB B
npupose. TensoBble ABUrareia. OKOJIOTMYECKHE MpPOOIeMBbl
TEIJIOHEPTETUKH

3.2.7

TexHuueckue YCTpOﬁCTBaI ABUTAaTCJ]Ib BHYTPCEHHCTO CropaHus,
OBITOBOM XOJIOAWJIbHUK, KOHAUITUOHED

3.2.8

[TpakTrueckue padboTsl. M3mepeHue yaenbHoM TenIoeMKOCTH

3.3

ATI'PETATHBIE COCTOSAHUA BEHHIECTBA. ®A30BBIE [TEPEXO/IbI

331 [TapooOpa3oBanrie ¥ KOHJeHcarus. lcmapeHue W KHIICHUE.
VnenbHas TeIIoTa napooOpa3zoBaHus. 3aBUCHUMOCTD
TEMIIepaTypbl KATICHUS OT JaBJICHHS

3.3.2 AOcontoTHasE M OTHOCUTEJIbHAas  BIAXHOCTh  BO3/AyXa.
Haceiennsiii nap

3.3.3 Teepnoe Tteno. Kpucramnuueckue u  amopdHble — Tena.
AHM30TpONIMsL CBOWCTB KpUCTALIOB. JKHAKHME KpPHUCTAIUIBL.
CoBpeMeHHbIE MaTepHaIbl

3.34 [TnaBineHre W KpUCTAJUTM3ANMSA. YIETbHAS TEIUIOTA TIABICHHUS.
CybnmuManus

3.35 YpaBHeHUE TEII0BOro OanaHca
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3.3.6 TexHuueckue  ycTpoicTBa: TMIPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTHH MOJTyYeHUS COBPEMEHHBIX
MaTepuaJioB, B TOM YKCJIC HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH
3.3.7 [TpakTrueckue padboTsl. MI3MepeHne BIa)kHOCTH BO3yXa
4 SJIEKTPOAMHAMUKA
4.1 DJIEKTPOCTATHUKA
41.1 OnekTpu3aiusi  Tell.  JJeKTpudeckuid 3apsa.  JBa  Buua
AIIEKTPUIECKUX 3aPsIOB
4.1.2 IIpoBOOHUKY, TUNIEKTPUKHU U TOJIYIIPOBOAHUKHU
4.1.3 3aKoH COXpaHEHHUS IEKTPUUECKOTO 3apsia
414 B3aunmoneiictBue 3apsiaoB. 3akoH Kymona
4.1.5 Onektpuyeckoe mosie. HampsokeHHOCTh 3JIEKTPUYECKOTO TIOJIS.
[TpunIMn CYIIEPIO3UIINH. Jluaun HaNPsHKEHHOCTH
AIIEKTPUIECCKOTO TIOIIS
4.1.6 Pabota cun amekrpocrarnyeckoro mois. I[lorennuan. PasHocTh
MOTCHIINAJIOB
4.1.7 IIpoBOOHUKM M IUNIEKTPUKHA B IIOCTOSHHOM JJIEKTPUYECKOM
none. Jlusnexkrpudeckasi pOHUIIAEMOCTh
4.1.8 OnextpoeMKkocTb. KoHaeHcaTop. ONEKTPOEMKOCTh IIOCKOTO
KOHJICHCATOpa. DHEPTHUS 3apsSHKCHHOTO KOHJCHCATOopa
419 TexHu4yeckrue  yCTpOMCTBA: AIEKTPOCKOI,  3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allluTa, 3a3eMJICHHE JJIEKTPONpUOOpOB,
KOHJICHCAaTOP, KCEPOKC, CTPYHUHBIN IPUHTED
4.1.10 [IpakTnueckue paboTHI. H3mepenne AIEKTPOEMKOCTH
KOHJIEHCATOpa
4.2 I[MTOCTOAHHBIN SJIEKTPUYECKHWU TOK. TOKU B PA3JIMYHBIX

CPEIAX

421 VYcnoBus CylieCTBOBaHUS IOCTOSHHOTO JJIEKTPUYECKOTO TOKA.
Hcrounuku Toka. Cuna toka. [locTosHHBIN TOK

4.2.2 Hanpspxenue. 3akon Oma Ji1s yyacTka Lenu

4.2.3 DNEeKTPUUECKOe COMPOTHUBIIEHUE. YNEIbHOE COMPOTHUBIICHUE
BEIIECTBA

424 [locnenoBarenbHOE, MapajuieibHOE, CMENIAaHHOE COEIUHEHUE
ITPOBOJTHUKOB

4.2.5 Pabota snextpuueckoro Toka. 3akon [[xoyns - Jlenna

4.2.6 MoUTHOCTD MEKTPUUYECKOTO TOKa
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4.2.7 anekTpoaBmkymas cwia (manee - OJJIC) u  BHyTpeHHee
COMPOTUBIICHHUE HCTOYHMKA ToKa. 3akoH Oma s MOJHON
(3aMKHYTOI) 3nekTpruyeckoil renu. Koporkoe 3aMbikaHue

4.2.8 ONEKTPOHHAs MPOBOAUMOCTb TBEPJBbIX METAJUIOB. 3aBUCUMOCTD
COIIPOTHBIICHUS METaJUIOB oT TEeMIIepaTyphl.
CBepXIIpoOBOIUMOCTh

4.2.9 DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB

4.2.10 [TomymipoBogaukn. CoOCTBEHHAass M TPHUMECHAs MPOBOIUMOCTH
MOJIyTIPOBOJHUKOB. CaoiicTBa p-n nepexoza.

[TonmynpoBOAHUKOBBIE TPUOOPHI

4.2.11 DNEeKTPUYECKUH TOK B JJICKTPOIUTAX. OJICKTPOIUTHYCCKAs
JIUCCOITHAIUSA. DIEKTPOIIU3

4.2.12 OnekTpuueckuif Tok B razax. (CaMoCTOATENbHBIM U
HECaMOCTOSTEIbHBIH paspsi. Paznuunbie THUIIBI
CaMOCTOATENBHOTO pa3psana. Monnus. [1nasma

4.2.13 TexHuyeckre yCTPOWCTBA: aMIEPMETP, BOJBTMETP, PEOCTaT,
UCTOYHUKHU TOKa, ANIEKTPOHArPEeBaTEIIbHBIC npudopHI,
AIIEKTPOOCBETUTENbHBIE TTPHOOPHI, TEPMOMETP COTPOTHUBIICHUS,
BAaKyyMHBIH  JHOA,  TEPMHUCTOPHI H  (HOTOPE3UCTOPHI,
MIOJTYTIPOBOHUKOBBIN JTUOJ, TaIbBAHUKA

4.2.14 [IpakTtuueckue paboThl. l3yueHue CMENIaHHOTO COCAUHEHUS
PE3UCTOPOB.

WU3mepenne OJIC ucTouHMKa TOKa W €ro BHYTPEHHEro
comnpotuBineHus. Habmronenue anekrponmsa

Tabmumua 14.2

IIpoBepsiemble TpeGoBaHNs K pe3y/ibTaTaM OCBOEHHUS] OCHOBHOM
o0pa3zoBaresbHOM MporpamMmsal (11 kiacc)

Kon IIpoBepsieMble IpeAMETHBIE Pe3yIbTaThl 0OCBOCHHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBareIbHOM MPOrpaMMbl CPETHETO 00IIET0 0Opa3oBaHUS
pe3ynbTara
111 JleMOHCTpHpOBaTh Ha IpUMeEpax pojib U MecTo pU3UKU B (HOPMUPOBAHUU

COBPEMEHHOM HAy4YHOU KAPTUHBI MUPA, B PA3BUTHUH COBPEMEHHON TEXHUKHU
U TEXHOJOTHM, B IPAKTUYECKOW NEATEIBHOCTU JIIOAECH, LEIOCTHOCTh U
€IMHCTBO (PM3NYECKON KapTUHBI MHUpa

11.2 VY4uThIBaTh TPAHULBI TNPUMEHEHUS H3YUYCHHBIX (DU3MUECKUX MOJENeH:
TOYEUHBIM 3JEKTPUYECKUN 3apsll, sSAepHas MOJENb aroMa, HYKJIOHHAas
MOJIeNTb aTOMHOTO si/Ipa MU peleHUH (PU3NYECKHX 33134

11.3 Pacnio3HaBarh (Qu3nueckue sBICHUs (IpOLECChl) U OOBSACHATH HMX Ha
OCHOBE 3aKOHOB AJIEKTPOIAWHAMHUKHM W KBAHTOBOH (PH3HMKH: JIEKTpHUECKAs
MIPOBOAMMOCTb, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JIeHCTBUA
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TOKa, B3aUMOJICHCTBHE MAarHUTOB, JIEKTPOMArHUTHAS UHAYKIUA, JCHCTBHE
MarHUTHOTO TIOJIi HA TIPOBOJAHUK C TOKOM U JBWXKYIIMHCS 3aps,
3NIEKTPOMATHUTHBIE KoJieOaHUs u BOJTHBI, PSIMOJTMHEHOE
pacrpocTpaHeHUE CBETa, OTPAKEHHUE, INPEIOMIICHHE, WHTephEepeHIus,
TUQGPaKIUS U TOSIPU3AINS CBETA, AUCIIEPCUS CBETA, OTOIICKTPHUSCKHIA
ahdext (poroaddekr), cBeTOBOE AaBICHUE, BOSHUKHOBEHHE JTMHEHYATOTO
CIeKTpa  aTroMa  BOJOpOAA,  €CTeCTBEHHass U HCKYCCTBEHHas
PalnOaKTUBHOCTh

11.4

OnuceiBaTh U3yYEHHBIE CBOMCTBA BEIECTBA (IEKTPUUECKHE, MAarHUTHBIE,
ONTHUYECKHE, OJIIEKTPUUECKYI0 TMPOBOJAMMOCTb PA3JIMUHBIX Cpel) U
AIIEKTPOMArHUTHbIE  SIBI€HUSA  (IPOLECCHI), HCMONB3Ys (U3NYECKUe
BEJIMYMHBI:  DJIGKTPUUECKUW  3apsii, CHJIa TOKa, DJICKTPUUYECKOE
HanpsDKEHUE, AJIEKTPUYECKOE CONPOTHBICHUE, PA3HOCTh IOTEHIIMAJIOB,
O/1C, pabora TOKa, MHIYKIUS MAarHHUTHOTO TIOJS, CHJIa AMIiepa, CHIIa
JlopeHna, WHAYKTUBHOCTh KATYIIKH, OJHEPrUs JIIEKTPUUYECKOTO U
MarHUTHOTO TIOJICH, TIEPHON M YacTOTa KojieOaHWUH B KojeOaTeIbHOM
KOHTYype, 3apsji M CWla TOoKa B TPOIECCe TapMOHUYECKUX
MEKTPOMArHUTHBIX KoJieOaHUH, (POKYCHOE paCcCTOSTHUE U ONTHYECKas Cuja
JUH3bI; TpPU OMNHMCAHUU TMPABWIBHO TPAKTOBaTh (PU3UUYECKUI CMBICT
WCIIONIB3yEMbIX BEJIMUMH, WX OO0O3HAUECHMs] M E€IUHUIBI; YKa3bIBaTh
(dbopMysbl, CBS3bIBAIOIIME MaHHYIO (DU3HUECKYI0 BEIMUUHY C APYTUMHU
BEITMYMHAMU

11.5

OnuceiBaTh M3y4YEHHBIE KBAaHTOBBIC SIBJICHUS W TIPOIECCHI, HCIONb3YS
(dbu3nUYecKre BETUYUHBI: CKOPOCTh IEKTPOMArHUTHBIX BOJH, JAJTMHA BOJIHBI
U 4YacToTa CBETA, PHEPIrUs W MMIYJIbC (OTOHA, MEpPUOJ IOoJypaclaja,
DHEPTHUsl CBSI3U aTOMHBIX SJep; MPH OMHMCAHWU TMPABUIBHO TPAKTOBATh
(UBUYECKU CMBICT HCIMONB3yEMBIX BEJIMYMH, WX OO0O3HAUYCHUS W
€IUHULIBI; YKa3bIBaTh (DOPMYJbI, CBS3BIBAIOIIME AAHHYIO (U3HUECKYIO
BEJIMYMHY C JPYTMMH BEITUYMHAMH, BBIUMCISATH 3HAYCHHE (Pu3MUecKon
BEJTMYMHBI

11.6

AHaHI/I3I/IpOBaTL (I)I/I3I/I"ICCKI/IC IMPpONCCChL u SABJICHUA, HCIIOJIb3YH

¢buzmvyeckue  3akOHBI M TpUHIUIBL  3akoH  Owma,  3aKOHBI
IIOCJIEZIOBATENIBHOTO U MApaJIJIEIbBHOTO COEIUHEHUS IPOBOIHUKOB, 3aKOH
Jlxoynss - JleHnma, 3akOH  OJJIEKTPOMAarHUTHOM  MHAYKIUH, 3aKOH

MPSIMOJIMHEMHOIO PaclpOCTPAHEHUsI CBETA, 3aKOHBI OTPAXXCHMs CBETA,
3aKOHBI MIPEJIOMJICHUSI CBETa, ypaBHEHHE OiHIITeNHHa 11 PorodrddexTa,
3aKOH COXPAaHEHHs DHEPIUH, 3aKOH COXPAHEHMsI HUMIYJIbCa, 3aKOH
COXPaHEHUs IEKTPUYECKOTO 3apsa, 3aKOH COXPaHEHUsI MaCCOBOTO YHCIA,
noctynarsl bopa, 3aKoH paguoakTHBHOIO paclaja; Ipy TOM pas3nyarb
CIIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €r0 MareMaTH4yecKoe BbIpa)KEHUE U
ycloBHUs (TpaHuUIlbl, 00J1aCTH) TPUMEHUMOCTH

11.7

Onpenenars HampaBlI€HHE BEKTOpa WHAYKIMM MAarHUTHOTO OIS
MMPOBOJHUKA C TOKOM, CHJIBI AMIiepa u crutbl JIopeHIia

11.8

Crpouth u omuchIBaTh M300pakeHHE, CO3AaBAEMOE IJIOCKUM 3EpKalioM,
TOHKOW JIMH30M

11.9

Bremonaars OKCIICPUMECHTEI 110 HCCJIICAOBAHUIO (1)1/131/I‘IGCKI/IX SIBIICHUH ©
IponecCoOB € HCIOJIb30BAHUCM IIPSAMBIX U KOCBCHHBIX H3MepeHHI>i; nmpu
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3TOM QopMmyaupoBath mpolieMy (3agady) ¥ TUIOTE3y Y4eOHOro
OKCIIEPUMEHTA, COOMpPAaTh YCTAaHOBKY M3 NPEIUIOKEHHOTO 00O0pYyHIOBaHUS,
MIPOBOAMTH OIBIT U (POPMYITHPOBATH BHIBOBI

11.10 OcymecTBIATh NpsSMbIe U KOCBEHHBIE M3MEpEHHs (PU3MYECKUX BEIUYMH;
IIPU 3TOM BBIOMpATh ONTHUMAJIbHBIA CHOCOO M3MEPEHUs U HUCIOJIb30BaTh
M3BECTHBIE METOBI OLIEHKH ITOIPEIIHOCTEN U3MEPEHUN

11.11 HccnenoBare 3aBUCUMOCTH  (PM3UYECKUX BEJIMYMH C HCIOJIH30BAaHUEM
IPSIMBIX U3MEPEHMI; IIPU 3TOM KOHCTPYMPOBaTh YCTaHOBKY, (PMKCUPOBATh
pe3yNbTaThl MOJYYEHHONW 3aBHCUMOCTH (PH3UYECKUX BEIWYMH B BHUJC
TabIuI U TpaUKOB, eJIaTh BHIBOABI 110 pE3y/bTaTaM MCCIIeI0BaHUs

11.12 Cobmronars mpaBuiia 6€30MaCHOTO TPyHAa MPH MPOBEICHUU UCCIICIOBAHUN
B paMKaXx ydYeOHOTO OKCIEPUMEHTa, Y4eOHO-HCCICIOBATCILCKON H
MIPOCKTHOM JEATETLHOCTH C WCIOJB30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB
1 1a00paTopHOro 000PYyAOBAHMS

11.13 Pemare pacdeTrHple 3aaud C SBHO 3aJlaHHOM (PU3MYECKOH MOJICIbIO,
UCTIONB3YS PU3NICCKUE 3aKOHBI U TIPUHIIUITBI, HA OCHOBE aHAJIN3a YCIOBUS
3aJja4¥ BBIOMpATh (PU3HUUECKYIO MOJIEIb, BBIACIATh (PU3NUCCKHE BETHUNHBI
u (GopMynbl, HEOOXOIUMBIC IJIsi €€ PEIICHHUs, MPOBOAUTH PACUETHI H
OLICHHUBATh PEaJbHOCTD IMOJYUCHHOTO 3HAYCHHS (PHU3UUCCKON BEIIMYMHBI

11.14 Pewmars KayeCTBEHHbBIE 3a1a4yu:; BBICTpPanBaTh JIOTHYECKH
HEMPOTHUBOPEUMBYIO IICTIOUKY PACCYXKICHUW C OMOpPOW Ha HW3YyYCHHBIC
3aKOHbBI, 3aKOHOMEPHOCTH ¥ (PU3UYECKHUEC SIBIICHUS

11.15 Hcnonb3oBarh  Opu  pelmieHMM  y4eOHBIX  3ajjad  COBpPEMEHHBIE
WH(POPMALIMOHHBIE  TEXHOJNOTHH  JUISl  TOWCKA, CTPYKTYpPHUPOBaHUS,
MHTEpOpETallMd W NpPEeACTaBIeHUs Y4yeOHOM H Hay4HO-TIOMYJSPHOM
nHPOpPMAIINU, TOJYYCHHOW W3 pa3IMYHBIX HCTOYHUKOB; KPUTHYECKH
aHAJIM3UPOBATh MOITy4aeMyI0 HH(POPMALIHIO

11.16 OOBSACHATh NPUHIUINBI JCWCTBUS MalllUH, NPUOOPOB M TEXHUYECKHX
YCTPOICTB; pa3nuuaTth YCIOBUS HMX OE30MaCHOTO HCIOJIB30BAHUS B
MIOBCEHEBHOM KU3HU

11.17 [IpuBomuTh mHpHUMEpHl BKJIaga POCCUHCKUX U 3apyOEKHBIX YYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE IPOLECCOB OKPYXKAIOLIETO
MHpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH

11.18 Vcnonb30BaTh T€OpETUUECKUE 3HAHUS 10 (PU3KKE B TTOBCEAHEBHOM >KU3HU
g obecriedeHusi 0€30MacHOCTH MpH  OOpalleHHH ¢ [pudbopamMu U
TEXHUYECKHMMHU YCTPOWCTBAMH, Ul COXPAaHEHHs 310POBbSI U COOIIOICHUS
HOPM 3KOJIOTHYECKOTO TOBEACHHUS B OKPYXKAIOIIeH cpene

11.19 PaGorate B rpymnme ¢ BBINOJHEHHEM pa3IUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBATh padOoTy TPYMIIbI, PAllMOHAIBHO PacIpeaeisiTh 00s3aHHOCTH U
IUIAHUPOBATh JAESITEIbHOCTh B HECTAaHAAPTHBIX CUTYyallUsAX, aJeKBaTHO
OLICHMBATh BKJAJ KaXJIOT0O W3 YYaCTHUKOB TIpyHIbl B pEIICHUE
paccMaTpuBaeMou mpooIeMbI

Tabmuna 14.3
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IIposepsiemble 31eMeHTHI conep:xanus (11 kiaacc)

Kon Kon [IpoBepsiemble 37IEMEHTHI COJIEPKAHUS
paszena | mpoBepsieMor
0 JJIEMEHTa
4 SJIEKTPOAMHAMUKA
4.3 MATHUTHOE ITOJIE. DJIEKTPOMAT'HUTHA S UHAYKIWA

43.1 ITocTostHHBIE MarHUTHL. B3anMoaelcTBIE MOCTOSHHBIX MarHUTOB

4.3.2 MarnutHoe mnone. Bektop MarHuTHOM uHAYKUMH. IIpuHuumn
cynepno3uiuu. JIntHuM MarHuTHOM MHAYKUMW. Kaptuna nuHui
MarHUTHOUM MH]TyKITUH TTOJISI IOCTOSIHHBIX MarHUTOB

4.3.3 MarnuTtHOE 110JI€ NPOBOJHUKA C TOKOM. KapTuHa NMHUHN 10JIA
JUIMHHOTO TIPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJBIIEBOTO
IIPOBOJIHMKA,  KaTymku ¢  TokoM. OmbIT  Opcrena.
B3aumogeiicTBre MpOBOIHUKOB C TOKOM

4.3.4 Cuita Amniepa, ee MOJyJIb U HalpaBJICHUE

435 Cuna JlopeHua, ee MoOIyiab U HampaBieHue. J[BukeHue
3apsDKEHHON YaCTHIBI B OJHOPOIHOM MarHWTHOM mone. Pabora
cuiibl JIopeHiia

4.3.6 SIBneHune AIeKTPOMarHUTHOM WH Ty KIIHH

4.3.7 [ToTOK BEKTOpa MarHUTHON UHAYKIIMH

4.3.8 OJIC mHAYKIMHU. 3aKOH IEKTPOMarHuTHON MHAYKInu Dapazaes

4.3.9 Buxpepoe anekrpudeckoe mose. 3/1C MHAYKIMA B TIPOBOTHUKE,
JBUXKYIIEMCS MOCTYMATENbHO B OJJHOPOJHOM MarHUTHOM TOJIE

4.3.10 [IpaBuno Jlenua

4.3.11 NunyktuBHOCTE. SIBNeHue camonnaykunu. J1C caMOnHIy KU

4.3.12 DHeprus MarHATHOTO TOJISL KaTyLIKU C TOKOM

4.3.13 ONEeKTPOMarHuTHOE I0JIe

4.3.14 TexHnueckue YCTpOWCTBA: ITOCTOSIHHBIE MarHuThl,
AIIEKTPOMATHUTHI, AIIEKTPOJIBUTATEb, YCKOPHUTETHU
SIIEMEHTAPHBIX YaCTHII, UHAYKIIHOHHAS TICYb

4.3.15 [TpakTrueckue padoTsl. M3yueHne MarHuTHOTO MOJS KaTYIIKU C
TokoM. HccnemoBaHuwe JIEHCTBUS TMOCTOSHHOTO MarHuTa Ha
paMKy ¢ TokoM. MccremoBaHwe SIBICHHS 3IEKTPOMArHUTHOMN
WHIYKIHH

5 KOJIEFAHUA 1 BOJIHBI
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5.1

MEXAHUWYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEFAHUA

5.1.1

Konebarenpuas cUCTEMA. CBo0OOIHBIE KOJIEOAHMUS.
Fapmonnyeckue koneOanus. Ilepwonm, 4YacToTa, aMmILIUTyda H
¢aza xonedbanuit

5.1.2

IIpy>knHHBIN MassTHUK. MareMaTU4eCKU MasiTHUK

5.1.3

YPaBHeHI/Ie TrapMOHHYCCKHX KoneOanuii. Kunemaruueckoe u
JANHaAMHUYCCKOC OIIMCaHHEC K0J1€0aTeIIbHOTO JABHKXCHUA

5.1.4

[IpeBpainienue sHEpPrun Npu rapMOHUUECKUX KojieOaHusix. CBs3b
aMIUIUTYIbl KOJIEOaHUM MCXOAHOW BETUYMHBI C aMIUIUTYIaMU
KOJICOAHUI €€ CKOPOCTH U YCKOPEHUS

5.15

KoneGarenbupiii  koHTYyp. CBOOODHBIE  AIIEKTPOMArHUTHBIC
KoNebaHus B HUICAIBHOM KojeOaTelbHOM KOHType. AHaIOTUS
MEXKIy MEXaHUYCCKUMHU U DJICKTPOMATHUTHBIMHU KOJICOAHUSIMHU.
®opmyna Tomcona

5.1.6

3aKOH COXpaHEHHUs SHEPrud B UJCAIBHOM KojeOaTrelbHOM
KOHTYpe

5.1.7

BeIHyX1€eHHBIE MEXaHUYECKHE KOJIeOaHMUSL. Pesonanc.
PezonancHas kpuBas. BbIHYXJIEHHBIE AJIEKTPOMAarHUTHBIC
KoJIeOaHus.

518

[Tepemennblil Tok. CHHYCOUAANBHBIN IEPEMEHHBIN TOK.

519

MoIIHOCTh TIEPEMEHHOTO TOKAa. AMIUTUTYIHOE U JICUCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HAMPSKEHUS

5.1.10

Tpancopmarop. IlpousBonctBo, mepenaya u MOTpedIeHUE
JNIEKTPUYECKON  DHEPruu.  OKOJOTMYECKUE  PHUCKM  IIpH
MIPOU3BOJICTBE ANEKTPUYECKOU SHEPTUMU. Kynerypa
MCIIOJIb30BaHMS 3JIEKTPOIHEPTUH B IIOBCEAHEBHOMN KU3HU

5.1.11

TexHnveckue ycTpoicTBa: celicMorpad, 371eKTpUUeCKHi 3BOHOK,
JIMHUHM DJIEKTponepenay

5.1.12

[TpakTrueckue pabotsl. MccrnenoBanue 3aBUCMMOCTH Tepuoa
MaJIbIX KosieOaHWH Tpy3a Ha HHUTH OT JJIMHBI HUTH U MAacChl
rpy3a. HccimenoBaHme nNE€peMEHHOT0O TOKa B LEeNU U3
[IOCJIEIOBATENIbHO COECAUHEHHBIX KOHJEHCATOpa, KATyIIKU U
pesucropa

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

521 MexaHnueckre BOJHBI, YCIOBHS pacnpocTtpaHeHus. I[lepuog.
CKopoCTh pacHpoCTpaHEHHMs W JJIMHA BoJHBI. [lomepeunsie u
TIPOIOTTLHBIE BOJTHBI

522 WnTepdepenus u nudpaxiys MEXaHHIeCKUX BOJIH

523 3Byk. CkopocTh 3Byka. ' poMkocTh 3ByKa. Beicota ToHa. TemOp




39

3ByKa

5.24

3H€KTp0MaF HUTHBIC BOJIHEI. Ycnosus H3JTy4YCHUA
SJICKTPOMAariuTHBIX BOJIH. Bzanmnuas OpHUCHTalHsA BEKTOPOB E, B

u L B SHCKTPOMaFHHTHOﬁ BOJIHE B BaKyyM¢€

5.25

CBoOiCTBa ANEKTPOMAarHUTHBIX BOJH: OTPa)KCHUE, MPEIOMIICHHUE,
nojsipuzanus,  audpakuus, — uHTepdepenuus.  CKOpoCTb
AIIEKTPOMArHUTHBIX BOJH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
AIIEKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpyHuMIBl  pagMoOCBA3M W TeNEBUACHUS. Paauonokanus.
DIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKArOUIEH Cpeibl

5.2.8

TexHU4YeCcKrue  yCTpOWCTBA:  MY3bIKAJIbHBIE  MHCTPYMEHTHI,
YIBTPa3ByKOBasl IMATHOCTUKA B TEXHUKE W MEAMIMHE, pajap,
paMONPUEMHUK, TEICBU30p, aHTeHHA, Tenedon, CBU-neun

5.3

OIITUKA

531

[IpssMosMHEHOE PAaCIIPOCTPAHEHHUE CBETA B OJHOPOIHOM Cpele.
JIyu cBeta

5.3.2

OtpaxeHnue cBera. 3aKOHbI OTpaxkeHMs cBeTa. llocTpoeHue
n300pakeHUH B MJIOCKOM 3€pKajie

5.3.3

[TpemomieHue cBeTa. 3aKOHBI MIPEIIOMIICHUS CBETa. AOCOIFOTHBIN
MoKa3aTelb MPEeTOMIICHUS

5.34

ITonnoe BHyTpeHHee oTpaxeHue. IIpenenbHbI yros MOIHOTO
BHYTPEHHETO OTPAXKECHUS

535

Hucnepcus ceera. CiioxHbI cocTaB 6enoro cBeta. LiBet

5.3.6

CoOuparomiue W pacceMBarouive JMH3bl. ToHKas JMH3a.
@®OKyCcHOE pacCTOSIHUE U ONTHUYECKash CHJIa TOHKOM JIMH3BI.
[Toctpoenue u300pakeHUil B COOMpAIOIIMX U PACCEHBAIOIIUX
muH3ax. dopmyna TOHKOW JMH3BL. YBEIWYEHHUE, J1aBAEMOE
JIUH301

5.3.7

Hpez[enbl MNPpUMCHUMOCTH FCOMeTqueCKOﬁ OIITUKHU

5.3.8

Wntepdepennust cBeta. KorepeHTHblE HCTOUYHUKHU. YCIIOBHS
HaOI0IeHUs MaKCUMYMOB " MUHHMYMOB B
UHTepPEPEHIIMOHHONH  KapTHHE  OT  JBYX  CHH(}a3HBIX
KOTE€PEHTHBIX UICTOUHUKOB

5.3.9

Hubpaxkmus cBera. JludpakiuoHHas pemieTka.  YCIoBUE
HaOMIOZIEHWsT ~ TJIABHBIX ~ MAakCUMyMOB  IpH  TaJE€HUH
MOHOXpPOMAaTHYECKOT0 CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY

5.3.10

[Tonsipuzanus cBera




40

5.3.11 TexHuyeckue  ycTpOMCTBa:  OYKHM, Jymna, (oroammapar,
NPOEKIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOIN, BOJOKOHHAs
ONTHKA, TU(PPAKINOHHAS PELIETKA, MOJIIPOU

5.3.12 [Ipaktuyeckue paborel. M3MepeHne mokasarelns MpeIoMIICHUS.

HccnenoBanne CBOMCTB M300pakeHWi B JauH3ax. HaOmromeHue
JIMCTIEPCUU CBETA

6 JIEMEHTHI CITELIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTU
6.1 ['paHuIlbI MPUMEHUMOCTH KJ1accudecKord MexaHukH. [locTymarel
TEOPHUH OTHOCHUTEJIBHOCTU: MHBAPHAHTHOCTH MOJIYJSI CKOPOCTH
CBETa B BaKyyMe, MPUHIIMI OTHOCUTEJIbHOCTH DUHIITEHHA
6.2 OTHOCHUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeljieHHEe BPEMEHH U
COKpAIIIEHUE JTUHBI
6.3 DHeprusi U UMITYJILC CBOOOTHOM YaCTHIIBI
6.4 CBs13p Macchl C DHEPrU€l U HMMITYJIbCOM CBOOOAHON YaCTHIIBI.
DHeprust MoKost CBOOOTHON YaCTHIIbI
7 KBAHTOBAS ®U3MNKA
7.1 JIEMEHTHI KBAHTOBOM OIITHUKU
711 ®otonsl. Dopmyma Ilmanka cBsi3u >HEpruu (GOTOHA C €ro
4aCcTOTOW. DHEPIrus U UMITYJIbC (HOTOHA
7.1.2 OtkpbiTe u  uccinenoBanue ¢orodddexra. Ombiter AT
CronetoBa. 3akoHbl (HoTodPPexTa
7.1.3 VpaBuenne DiHmTeitHa aa Goroaddekra. "Kpacnas rpanuna"
doroadpdexra
7.1.4 Hasnenue ceera. Onwitel I1.H. JleOenena
7.15 XHMMHYECKOE JAEHCTBHE CBETA
7.1.6 TexHnyeckue  ycTrpoiicTBa:  (oOTOINIEMEHT,  (OTOJATUMK,
COJIHEYHas Oarapesi, CBETOIUO/
7.2 CTPOEHHME ATOMA
7.2.1 Mogens atoma Tomcona. OnbiThl Pezepdopaa mo uccienoBaHuio
cTpoeHus aroMa. [ImanerapHas Mozen aroMa
7.2.2 [Toctynarel bopa. M3nyuenue u mnomiomieHue (GOTOHOB MpHU
nepexoie atoMa C OJHOTO YPOBHS SHEPTUM Ha JApyroil. Buuel
cnekTpoB. CIIeKTp ypOBHEW PHEPTUU aToMa BOIIOPOIa
7.2.3 BosHOBBIE ~ CBOWMCTBA  YacTHIL. Bomaer  nme  Bpoitrs.
KopnyckynspHo-BoaHOBON AyanusM. Judpakuus s1eKTpoHOB Ha
KpHUCTaJIax
7.2.4 CrnoHTaHHOE€ ¥ BBIHY)KJICHHOE W3JTy4YeHHE. YCTPOMCTBO U
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NPUHIUI paboTHI Ja3epa

7.25 TexHnueckue yYCTpOWCTBA: CIIEKTPAJIbHBIN aHaIu3
(criekTpocKoIl), J1azep, KBAHTOBBII KOMIIBIOTED
7.2.6 [TpakTrueckue padotel. HabmoneHue TMHEHYaToro crekTpa
7.3 ATOMHOE A/1PO
7.3.1 Metop! HAOMIOACHUS U PETUCTPAIIMU IIEMEHTAPHBIX YaCTHII
7.3.2 OtkpeiTie  pamumoakTuBHOCTA. OmbiTel  Pesepdopma 1o
OTIpEICNICHUIO COCTaBa PaJMOAaKTUBHOTO u3nyuyeHus. CBOHCTBa
anbda-, Oera-, TaMMa-u3ydeHus. BiusHUE pagroaKTHBHOCTH
HAa >KUBbIC OPTaHU3MBbI
7.3.3 OTkpeiTHEe TpOTOHA M HeWTpoHa. HykioHHass Moxenb sjapa
['eitzenOepra - MBanenko. 3apsia siapa. MaccoBoe 4uciio sipa.
N3otomnsl
7.3.4 Anbda-pacnian. DNEKTPOHHBIA M TO3UTPOHHBIN OeTa-pacma.
['amma-u3nydeHue. 3aKoH paJoOaKTHBHOTO paciaaa
7.35 DOHeprusi CBA3M HYKJIOHOB B sjpe. Snepubie cuubl. Jledexr
Macchl spa
7.3.6 Snepubie peakuuu. [lenenue u cCUHTE3 saEP
7.3.7 SAnepusiii  peaktop. Tepmosinepuwiii cunTe3. IlpobGmemsr u
HNEPCHEKTUBBI SJIEPHOW SHEPreTHKH. ODKOJIOTMYECKHE AaClEKThI
SAJIEPHOMN YHEPTETUKH
7.3.8 DneMeHTapHbIe YaCTHIIBI. OTtkpbiTHE MO3UTpPOHA.
@dyHnaMeHTaNbHbIE B3aUMOAECHCTBHS
7.3.9 TexHnyeckue ycTpoHCTBa: J03UMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aToMHast bomOa
7.3.10 [Tpaktueckue pabotel. HccnenoBanue TpekoB dacTUIl (IO
rOTOBBIM (poTOrpadusim)
8 SJIEMEHTBI ACTPOOU3NKU
8.1 Bun 3BezgHoro neba. Co3Besnusi, SpKue 3BE3/bl, IUIAHETHI, UX
BUMMOE JIBUKCHUE
8.2 Conueunas cucrema. [lmanersl 3emHOil Tpynnbl. Ilmanersr-
THTAaHTBl U WX CIIyTHHUKH, KapJIUKOBBIC IJIaHETHI. Maible Tea
ConHe4yHOl CUCTEMBI
8.3 Comnnne, ¢porochepa u armocdepa. CoaHedHass aKTUBHOCTh
8.4 HcTtounuk 3neprun ConHLa U 3B€3]1
8.5 3Be3/bl, UX OCHOBHBIE XapAaKTEPUCTHKH: Macca, CBETHUMOCTD,

paauyc,  Temmeparypa, HMX  B3auMOCBS3b.  Jluarpamma
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"CIIeKTpaJIbHBIA  KJIaCC - CBETUMOCTH". 3BE3lbl IJIABHOU
IOCJIEN0BATEILHOCTU. 3aBUCUMOCTh ''Macca - CBETUMOCTDL' UIA
3BE3/] [NIABHOH IMOCJIEN0BATEILHOCTH

8.6

BuyTpennee crpoenue 3Be3n. CoBpeMEHHBIE MPEACTAaBICHHUS O
NPOUCXOXKICHUU M dBomonuyu CoiHIa U 3Be3l. DTambl JKU3HU
3Be3/]

8.7

Mneunsiit Ilyts - nama lanaktuka. CrnupalibHas CTPYKTypa
lNamaktuku, pacupeneneHue 3Be3, raa u neuid. [lonoxenue u
memxerne Comarna B [amaktuke. [lmockas u  chepuueckas
MOJICUCTEMBI | 'anakTuKu

8.8

Tunel rasakTuk. PaguoranakTuku U KBasapel. UepHble ABIPHI B
Apax TaJaKTUK

8.9

Bcenennas.  Pacmmpenue  Bceenennoit.  3akon  XaOOma.
PaszOeranue ranaxtuk. Bo3pact u paauyc Bcenennoil, Teopus
Bonbiioro B3peiBa. Monens "ropsaueir Beenennoit". PennkroBoe
U3JTy4yeHue

8.10

MacmrabHast ~ cTpykTypa  Bcemennoil.  MeraranakTuka.
Heperennsie npoGiieMbl aCTPOHOMUU




