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PabGouass mporpamma ydeObHOoro mpenvera «®Pu3uKa» Ha YPOBHE CPEIHETO OOIIETro
00pa30oBaHUs COCTaBIICHa Ha OCHOBe paboueil mporpaMmsl 1o ¢usuke (0a30BbI ypOBEHB), €
y4eToM TpeOOBaHMW K pe3yJbTaraM OCBOCHHUS OCHOBHOW 00pa30BaTENbHON MPOTpPaMMBI
cpeaHero ooOmero o0pa3oBaHHUS C YYETOM IIPOrpaMM, BKIIOYEHHBIX B €€ CTPYKTYpY,
npecTaBiIeHHbIX B DenepanibHOM TrocylapCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE CPEIHETrO
obmiero o0Opa3oBaHus, a TaKXKE HA OCHOBE XapaKTEPUCTHKH IJIAHUPYEMBIX pE3yJIbTaTOB
JyXOBHO-HPAaBCTBEHHOT'O  Pa3BUTHS, BOCIHUTAaHHS W  CONMAIM3AIMU  OOyYaroIIuXcs,
NPECTaBICHHON B (enepaabHOi MporpaMMe BOCIHUTAHHS U TOAJECKUT HENOCPEICTBEHHOMY
NPUMEHEHHIO TIPH pealln3alui 0053aTeIbHOW YacTH 00pa3oBaTeIbHONH MPOTPAMMBI CPEIHETO
o011ero o6pa3oBaHusl.

OOmee 4YKWCcIO 4YacoB, OTBENEHHBIX Ha H3ydeHHE ydeOHoro mpeamera «Dusnkay,
cocraBisieT 136 yacoB (nBa yaca B Hemearo B KaxxaoMm kiaacce: 10 kirace — 68 vacos, 11 kimace —
68 4acos).

Ili1anupyeMble pe3y/ibTaThl y4eOHOI0 NpeaMeTa

JIMYHOCTHBIE PE3YNbTATHIL:

JInuyHOCTHBIE PE3yNbTaThl OCBOEHHs ydeOHoro mpenmera «@Du3MKay JOJDKHBI OTpa)kaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3ULUEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHEHTAlMil, IO3UTHBHBIX BHYTPEHHHUX
yOeXKIIeHUI, COOTBETCTBYIOIIMX TPAJAWIMOHHBIM IIEHHOCTSAM POCCHICKOTO  OOIIecTBa,
paclIupeHe KU3HEHHOTO OIbITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3ALUU OCHOBHBIX
HaIpPaBJICHUN BOCIIUTATEIbHOMN IE€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1)  rpaxpmaHckoro  BOCHHUTaHHU:  CHOPMHUPOBAHHOCTb  TPAKIAHCKOH  IMO3ULMHU
00yJaromerocsi Kak aKTUBHOT'O M OTBETCTBEHHOTI'O WIEHA POCCHICKOTO OOIIEeCTBA; MPHHATHE
TPAJULMOHHBIX OOIIEYETOBEYECKUX T'YMaHMCTUYECKUX U JEeMOKPATUYECKUX LEHHOCTEH;
FOTOBHOCTb BECTH COBMECTHYIO JESTEIIBHOCTH B HHTEpecax TIpakJaHCKOro oOOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABIIEHUH B 00pa30BaTeIbHON OpraHu3aluy; yMEHUE B3aUMO/IeCTBOBATh
C COIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBHHM C UX (DYHKUMSMU M Ha3HAYEHHEM; TOTOBHOCTh K
T'yMaHUTapHOU U BOJIOHTEPCKOMU JEATENbHOCTH;

2) DNaTpUOTHYECKOIO0 BOCHHUTAHUS: C(OPMHPOBAHHOCTH POCCHUICKON TIpa’kIaHCKOM
UJCHTUYHOCTH, TaTPUOTU3MA; LEHHOCTHOE OTHOIIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM,
JOCTHKEHUSM POCCUMCKUX YUEHBIX B 001aCTU (DU3UKHU U TEXHUKE;

3) ITyXOBHO-HPaBCTBEHHOI'O0 BOCIHUTAHM: C(HOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS,
TUYECKOr0 TMOBEJIEHHUS; CIHOCOOHOCTh OILIEHWBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHbIE
pEILIEHUs], OPUEHTUPYICh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM 4YHCIIE B
JESTEIbBHOCTH YYE€HOT0; OCO3HAHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOrO OYyAyIIero;

4) >CTETMYECKOro BOCIUTAHMS: ICTETUYECKOE OTHOIIEHHE K MHpPY, BKJIHOYAs 3CTETHKY
HAy4YHOT'O TBOPUYECTBA, MPUCYIETro (PU3NUECKOIN HAYKE;

5) TpyZnoBOro BOCHHMTaHHUS: HHTEpEC K pasIMYHbIM cdepam HpodeccuoHaTIbHON
NEeSATENIbHOCTH, B TOM 4YHCIE CBSI3aHHBIM C (U3MKOM W TEXHUKOHM, yMEHHE COBEpIIaTh
OCO3HAHHBII BBIOOP Oyaymiel mpodeccuu U peaan3oBbIBaTh COOCTBEHHbIE KU3HEHHBIE IJIAHbI;
TOTOBHOCTh M CIHOCOOHOCTh K OOpa30oBaHWI0O M CaMOOOpa3oBaHUIO B oOmacth (U3WKKA Ha
IPOTSKEHUH BCEU KU3HU;

6) DKOJIOTUYECKOTO0 BOCHUTAHUS: CHOPMUPOBAHHOCTH OSKOJOTHMYECKON KYJIbTYpHI,
0CO3HaHME II100AJTBHOI0 XapaKkTepa HKOJOTHUECKUX MPOo0IIeM; UIAHUPOBAHUE U OCYIIIECTBICHUE
JNIEUCTBUA B OKpPYXKAIOIIEW cpelle Ha OCHOBE 3HAHUA LeJNed YCTOMYMBOIO Pa3BUTHUS
4esioBeuecTBa; Pacimpenye onpiTa IeATENbHOCTH DKOJIOTMUYECKOM HAIpPaBIEHHOCTH HAa OCHOBE
UMEIOLTNXCS 3HAHUN 10 (pusmKe;

7) LIEHHOCTH  HAy4YHOIO MO3HAHUS: c(OPMHPOBAHHOCTE  MHPOBO33PEHHUA,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHSA (U3NYECKOM HAyKH; OCO3HaHHE
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[ICHHOCTH HAyYHOH JEATENIbHOCTH, TOTOBHOCTh B TIPOIIECCe M3YYCHUs] (DU3UKH OCYIIECTBISTH

MPOCKTHYIO M UCCIIE0BATENIBCKYIO IEATEIbHOCTh HHANBUIYaJIbHO U B TPYIIIIE
MeranpeaMeTHbIe Pe3YIIbTaThL:

basosvie nocuueckue oeticmeusi:

— CaMOCTOATENIbHO (HOPMYITHPOBATh W AaKTyalM3UpOBaTh MPOOJEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

— OMNpENeNsTh eI JICATEIIbHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUU MX JIOCTUKCHUS;

— BBISIBIIATh 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMAaTPUBACMBIX (DU3HUYECKHX SIBICHUSX;

— pa3pabarkiBaTh IUIAH PEUICHUs MPOOIEMbI ¢ YUETOM aHAIHM3a UMEIOIINXCS MaTepHUaTbHBIX
U HEMaTepUAIIbHBIX PECYPCOB;

— BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTb, OIICHWBATh COOTBETCTBHE DPE3YJIbTATOB IIEIISM,
OLICHUBATh PUCKH MOCIIEICTBUI NEATETbHOCTH;

— KOOPJMHUPOBATh W BBIOJNHATH pabOTy B YCIOBUSX pEabHOTO, BHPTYAIBHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

— pa3BUBaTh KPEATHBHOE MBIIUICHUE NP PEIICHUH KU3HEHHBIX TPOOIEeM.
basosvie uccnedosamenvckue oeticmeusi:

— BJAJETh HAyYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMH TOHSATHSIMHU W METOJaMH (pU3HuecKoi
HaYKU;

— BJAJIeTh HABBIKAMH Y4E€OHO-UCCIIEIOBATEIbCKOW U TMPOCKTHOH NEATEILHOCTH B 00JIACTH
(Gu3uKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY TIOMCKY METO/IOB PEIICHHS 3a1a4
($U3NIECKOro conepKaHusl, MPUMEHEHHUIO PA3IMYHBIX METOI0B TIO3HAHMS,

— BJAJNETh BUJAMHU JEATCIBHOCTH IO IOJYYCHHIO HOBOTO 3HAHMSI, €r0 HHTEPIIPETAIUH,
npeoOpa30BaHUI0 W MPUMEHCHHIO B Pa3iIMYHBIX Y4YeOHBIX CHTyallMsX, B TOM YHUCIE MpPH
CO3IaHUH YYCOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

— BBIIBIIAITh TPUYMHHO-CJICJICTBCHHBIC CBS3M W aKTyaJlM3UpOBAaTh 3a]lady, BBIJIBUraTh
TUIOTe3y €€ peIlleHHs, HAXOJWUTh AapryMEHThI JUIS JOKa3aTelbCTBA CBOUX YTBEPIKICHHIA,
3a1aBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

— aHaAJU3UPOBATh MOJIyUYEHHBIE B XO/I€ PEILICHHs 3a/1a4l Pe3yJIbTaThl, KPUTHUYECKU OLIEHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSIX;

— CTaBHTH U (HOPMYIHUPOBATH COOCTBEHHBIE 331a4H B 00PA30BATENBHON IEATETLHOCTH, B TOM
YHCIIe IPH U3Y9eHUH (PHU3HKH,

— JIaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

— yMeTh IMEPEHOCHUTD 3HAHUS 10 (PU3HUKE B MPAKTHYECKYIO 00JIACTh KU3HEACATEIbHOCTH;

— yMeTh HHTErPUPOBATh 3HAHUS M3 Pa3HBIX MMPEIMETHBIX 00JIacTeH;

— BBIJIBUTATh HOBHIE UJICH, TIPE/JIaraTh OPUTHHAIBHBIE MTOIX0/Ibl M PEIICHHS,

— CTaBWTb NPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE allbTePHATUBHBIC PEIICHHUS.

Paboma c ungopmayueti:

— BJaJIeTh HaBBIKAMU IOJIy4yeHHUs] WHPoOpMalUU (U3UUECKOTO COJAEpPKAHUS U3 HCTOYHHKOB
pasHBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATH IOMCK, aHajiu3, CHCTEMAaTU3aLUI0 U
MHTEPIPETANNI0 HHPOPMAIIUU Pa3IMIHBIX BUIOB U ()OPM IMPEIICTABICHIS,

— OILIGHUBATh JJOCTOBEPHOCTh UH(OpPMAIINH;

— WCTOJB30BaTh CPEICTBA HWH(POPMANMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
pEIICHNH KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTraHU3AIMOHHBIX 3a1ad C COOJIIOJICHHEM
TpeOOBaHUIN SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeHusl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMAIIMOHHON O€30MacHOCTH;

— CO3/1aBaTh TEKCThl (DU3MYECKOTO COJECpXkKaHHUA B PA3IUYHBIX (dopmarax c yu&€ToM
Ha3HayeHWs WHGOpPMAlUM ¥ [ENeBOM ayIUTOPHH, BBIOMpas ONTHUMAIbHYIO (opMy
NIPE/ICTaBJICHUS U BU3yaIH3aINH.

Kommynukamuenvie ynugepcanvhvie yueonvie 0eticmsus:
— OCYIIECTBIISTH OOIIEHNE HA YpOKaX (DU3UKH U BO BHE-YPOUHOU JCATEITHHOCTH;
— pacrno3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYallui H CMSTYaTh KOH(IJINKTHI,
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— Ppa3BEPHYTO M JIOTMYHO H3J1aratb CBOK TOYKY 3PEHHSI C HUCIHOJIB30BAHUEM SI3BIKOBBIX
CPEACTB;

— IOHUMATh U UCIMOJB30BaTh IPEUMYILIECTBA KOMAH/HON U UHIUBUIYaTbHON pabOTHI;

— BBIOMpATh TEMAaTHUKy M METOAbl COBMECTHBIX JCUCTBUU C y4éTOM OOIIMX HWHTEPECOB, U
BO3MOKHOCTEHN KaKJ0r0 4JeHa KOJIEKTUBA;

— NPUHMMAThb LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH WM KOOPAMHHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTABIATH IUIAH JACHCTBUHM, PACIpPElENATh POJIM C Yy4ETOM
MHEHHUH Y4aCTHHUKOB, 00CY>KIaTh pe3y/bTaThl COBMECTHOU pabOThI;

— OIIGHWBATh KaYeCTBO CBOETO BKJIA/a M KAXKAOTO YYaCTHHKA KOMaHJbI B OOIIMI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

— mpejaratb HOBBIE NPOEKTHI, OLICHWBATh UAEH C IO3ULIMH HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAYUMOCTH;

— OCYILIECTBJIATH IIO3UTUBHOE CTPATETHYECKOE I[IOBEJCHUE B pa3JIMYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITh MHUIIMATHBHBIM.

Pecynamusnvle ynugeepcanvuvie yuebHvle oeticmeus
Camoopeanuzayus.:

— CaMOCTOSITENIFHO OCYHIECTBISATH IO3HABATENBHYIO NESATEIBHOCTh B 00NMacTH (pU3MKH U
ACTPOHOMUH, BBISIBIISITH ITPOOJIEMBI, CTAaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;

— CaMOCTOSITEJIbHO COCTAaBJIATH IUIAH PEIICHMS PACUETHBIX U KAuyeCTBEHHBIX 3ajJlay, IUIaH
BBIMIOJTHEHUS] TMPAKTUYeCKoW paboThl ¢ Y4ETOM UMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

— J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

— pacimupsATh paMKH y4eOHOTr0 MpeMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHHUI;

— JlenaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pEILICHHUE;

— OLICHUBATh NPUOOPETEHHBIN ONBIT;

— cnocoOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO JPYAULUU B 00JACTH  (PU3HKH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa3oBaTeIbHBIN U KyJIbTYpPHBII YPOBEHbD.

CamokoHmponb, SMOYUOHATLHBIN UHMETLIEKM.:

— JlaBaTb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JAEATEIbHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEISIM;

— BIIQJIETh HaBbIKAMU MO3HABATENIbHOHN pe(ieKkcur KaKk OCO3HAHMs COBEPILIAEMBIX JEHCTBUIMA
Y MBICIIATEIIBHBIX IPOLIECCOB, HX PE3YJIBTATOB U OCHOBAHUM;

— HCMOJb30BaTh NPUEMBI pedIeKCUH /TSl OLIEHKU CUTYaIH, BEIOOpa BEPHOT'O PELICHHUS;

— YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKCHUIO;

— IpUHUMAaTh MOTHUBBI U apTyMEHTHI IPYTHX IIPU aHAIU3E PE3YIbTATOB ACATEIBbHOCTH;

— NpUHUMATH ceOs, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

— NPUHUMATh MOTHBBI U ApIYMEHTHI APYTHUX IIPU aHAIU3E PE3YJIbTATOB AEATEIbHOCTH;

— TMpU3HAaBaTh CBOE MPaBO U MPaBO APYTUX HA OUIMOKH.

B npouiecce noctukeHs TMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS NMPOTPaMMBbl 10 (PU3HKE IS
YPOBHSI CpeAHEro obmiero oopa3oBaHusi y oOydYarOMIMXCSl COBEPIICHCTBYETCS AMOIMOHAIbHBIN
UHTEJJIEKT, MpeArnoaraniui chopMUpOBaAHHOCTD:

— CaMOCO3HAaHU$, BKJIIOYAIOLIETO0 CIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAILHOE COCTOSIHUE,
BUJICTh HANpaBJIEHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHAIBHON cepbl, ObITh YBEpEHHBIM B ce0e;

— CaMOperyJupoBaHus, BKIKOYAKOLIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATHOTBETCTBEHHOCTh
3a CBOE MOBEACHHE, CIIOCOOHOCTD aJJalTUPOBATHCS K AIMOLMOHATLHBIMU3MEHEHHUSIM U TIPOSIBIISTh
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

— BHYTPEHHEW MOTHBALlMM, BKIIIOYAIOMIEW CTPEMIIEHHE K JIOCTHIKEHUIO LEIM M YCHEXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHE JE€HCTBOBATh, HCXO/Sl U3 CBOMX BO3MOKHOCTEH;

— OMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSHUE IPYTHUX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUN OOLIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;



IMMPUJIOXEHUE K OOIl COO MOY «PYJJTHOTOPCKAS COIll» || ®TOCCOO, yrsepiientbiii npixasom
Mumnucrepcrsa IIpocsemenus Poccun
or 12.08.2022 Ne 732

— COLMAJIBHBIX HABBIKOB, BKJIIOYAIONINX CITOCOOHOCTh BBICTPAWBATh OTHOIIEHUS C JAPYTUMH

JIOJIbMU, 3a00TUTHCSI, TIPOSIBIISATE MHTEPEC U pa3pemiaTh KOH(IUKTHL

[IpeaMeTHBIC PEe3YAbTATHL:

K xonmy obyuenust B 10 kiiacce mpeaMeTHbIC pe3yibTaThl HA 0a30BOM ypPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAFOIITUXCS YMECHHM:

— JIEMOHCTPHPOBATh HA MpHMEpax poib U MecTO (pU3MKU B (POPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TEXHOJOTHH, B IIPAKTUYECKOH
JIeSITEIILHOCTH JIIOACH;

— YYWTHIBaTh TPAHUIBI MPUMEHEHHUS W3YYEHHBIX (U3NYECKUX MOJEJICH: MaTepuaabHas
TOYKA, WHEPIUAIbHAS CHCTeMa OTCYETa, aOCONIOTHO TBEPIOE TENIO0, WACATbHBIA Ta3, MOJICIN
CTPOEHUS Ta30B, KUIKOCTEH M TBEPJIBIX TEJ, TOYCUHBIN AIEKTPUUECKUN 3apsij NMpU PEIICHUU
buznyecKux 3a1ad;

— pacrio3HaBaTh (HU3UYECKUE SBJIICHHS (MPOIECChI) U OOBACHATh MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJISIPHO-KMHETUYECKOM TEOPUU CTPOCHHUSI BEIIECTBA M AJIEKTPOJMHAMHUKH:
PaBHOMEpPHOE W PAaBHOYCKOPCHHOE NPSIMOJIMHEHHOE IBW)KCHHE, CBOOOJHOE TAJCHHE Te,
IBUKEHHE 10 OKPYXHOCTH, WHEpLus, B3auMmozeictBue Tten, auddysus, OpoyHOBCKoe
JBIDKEHHUE, CTPOCHHUE KUIKOCTEH M TBEPIBIX TEJ, U3MEHEHHE 00bEMa Tell MPU HarpeBaHUU
(OXJMaXJIEHUH ), TEIUIOBOE PaBHOBECUE, MCIIAPCHHE, KOHICHCAIIMS, IUIaBJICHUEe, KPUCTAUIH3aIHs,
KUIICHHE, BJIA)KHOCTh BO3/yXa, MOBBILICHUE JABJICHHS ra3a NPH €ro Harp€BaHUU B 3aKPHITOM
cocyJlie, CBA3b MEXAY IapaMeTpaMu COCTOSIHMSI Ta3a B HM30IpOLEccax, 3JIEKTpU3alus Tel,
B3aUMOCHCTBHC

— 3apsi/ioB;

— ONUCHIBaTh MEXAaHWYECKOE JBU)KEHUE, UCHOJb3ys (pU3MuecKue BEIMYMHBI: KOOpAUHATA,
NyTh, NEPEMEILIECHHE, CKOPOCTh, YCKOPEHUE, Macca Tena, CHIa, UMIYJIbC Tella, KMHETHYeCcKas
SHEPTUs, TOTCHIMAJIbHAS SHEPrusi, MeXaHW4deckass padoTa, MEXaHHMYeCKas MOIIHOCTh; IMpHU
ONMHMCAHUW TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HCHOIB3YEMBIX BEIUYMH, HX
0003HAYCHHSI U CIUHUIIBI, HAXOJAUTH ()OPMYJIBI, CBS3BIBAIOIINE NaHHYIO (PU3NICCKYIO BETUIHHY
C IpYTrUMH BEJIMUYUHAMH,

— ONUCHIBATh H3YYECHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUSA, HCIIOIb3YA
du3nYecKue BEIWYWHBL: JaBJIEHUWE Tra3za, TEeMIeparypa, CPEeAHssi KUHETHYEeCKas DSHEpPrus
Xa0TUYECKOTO [JBW)KEHUS MOJIEKYJ, CpPEIHEKBaApaTU4YHAs CKOPOCTb MOJEKYJ, KOJIMYECTBO
TEIUIOThl, BHYTPEHHSSI dHEprus, padora raza, Kod(Q(UIMEHT IMOJE3HOro AEHUCTBUS TEIJIOBOIO
JBUTATENS; TIPU OMUCAHUH MPABUILHO TPAKTOBATh (PUINYECKUI CMBICIT HCTIOIb3YEMbIX BEIUYHH,
uX OOO3HAYEHUsS U EIUHUIIbI, HAXOAUTH (POPMYIBI, CBS3BIBAIOIINE JAHHYIO (DUIUYECKYIO
BEJIMYMHY C JPYTUMU BEITMUUHAM;

— ONUCHIBATh M3YYEHHBIEC AJIEKTPUUYECKHE CBOMCTBA BEUIECTBA M DIIEKTPUUYECKHUE SIBJICHUS
(mpotiecchl), UCTONB3YS (PU3NYECKUE BEIMYUHBL: ANEKTPUUYECKUHN 3apsill, AJIEKTPUUYECKOe MOIe,
HanpspKEHHOCTh  TMOJIS,, MOTEHUHAN, PA3HOCTh MOTEHUMAIOB;, MPH ONHCAHWU MPABUIBLHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIOIB3YEMbIX BEIUYUH, MX OOO3HAYCHHS] M €IWHUIIBI,
YKa3bIBaTh ()OPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (DU3WYECKYIO BEIMYUHY C IPYTUMU BEITMYNHAMU;

— aHAIM3UPOBaTh (HU3UYECKHE TPOIECCHl U SIBJICHUS, HCMONB3YysAd (PU3MUECKHE 3aKOHBI H
MPUHLMIBL: 3aKOH BceMupHOro tarorenus, I, II m III 3axkonbl HproTOHA, 3aKOH COXpaHEHHUs
MEXaHUYECKOW SHEPIUH, 3aKOH COXPAHEHUS UMMYJIbCa, MPUHIHUIT CYNEPIO3UIANA CHII, TPUHIIUI
PaBHONPABUS WHEPLHMAIBHBIX CUCTEM OTCUETA,MOJIEKYJIAPHO-KUHETUYECKYIO TEOPUIO CTPOCHHUS
BEIIIECTBA, T'a30BbI€ 3aKOHBI, CBSI3b CPEAHEW KWUHETHYECKONW HSHEPruU TEIJIOBOIO JIBUKECHHS
MOJIEKYJI C a0COTIOTHOW TeMIepaTypoil, TepBhIi 3aKOH TEPMOAMHAMHKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsna, 3akoH KyimoHa, Mpu 3TOM pa3inyarh CIOBECHYIO (POPMYITHPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BhIPAKEHUE U YCIOBUS (TPAaHUIIBI, 001aCTH) MPUMEHUMOCTH;

— OOBSCHATH OCHOBHBIC MPUHIIUTIBI IEHCTBUS MallTuH, TPUOOPOB U TEXHUUECKHUX YCTPOUCTB;
pasznuyaTh yCIOBUS WX 0€30MacHOTO UCTIOJIb30BaHUS B IOBCETHEBHOMN KU3HH,

— BBIMIOJHATH AKCIEPUMEHTHI IO WCCIEJOBAHUIO (U3UYECKUX SIBICHUH U TIPOIIECCOB C
UCIIONIB30BAaHWEM  TMPSIMBIX, W KOCBEHHBIX HM3MEPEHHH, Tpu dSTOM  (POPMYyIUPOBATH
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npoOnemMy/3ajady W TUIOTE3y y4eOHOTO OJKCIEPUMEHTa, COoOuUpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAMTD OMBIT M POPMYIUPOBATH BHIBOIBI;

— OCYUIECTBJIATH MpsIMbIE W KOCBEHHBbIE HU3MEpPEHUs (U3NYECKUX BEIUYMH, HPU ITOM
BBIOMPATh ONTHUMAJBHBIN CIIOCOO H3MEPEHUsT M HCIIOJIb30BaTh W3BECTHBIE METOJBI OIICHKH
MOTPEIIHOCTEN U3MEPEHUI;

— HCCIIEIOBATh 3aBUCUMOCTH MEXAY (PU3NUECKUMU BEJIMYMHAMU C UCIIOIB30BAHUEM MPSMBIX
U3MEPEHUH, MPH ATOM KOHCTPYHPOBATH YCTAHOBKY, (PHKCHpPOBATH PE3yJIbTAaThl MOTYYEHHOU
3aBUCUMOCTH (PU3MYECKHX BEJIMYUMH B BHAE TaOmuI U rpaduKoB, [AeiaTb BBIBOABI IO
pe3ysbTaTaM UCCIIEIOBaHUS;

— coOmogaTh mpaBuiia OE30MacHOrO TpyAa IMPU MPOBEIEHUU HCCIEIOBAaHHM B paMKax
y4eOHOr0 OSKCIEPUMEHTa, YUeOHO-UCCIENOBATEIbCKOW UM  TMPOEKTHOW JEATENBHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 00OPYAOBaHUS;

— pemath pacu€THble 3a7aud C SIBHO 33JaHHON (U3MYECKONW MOJEIbIO, HCIHOIB3YS
¢buznyeckue 3aKOHbI ¥ MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4ll BHIOMPATh (PU3NYECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIBI, HEOOXOAMMBIE Uil €€ pelIeHHS,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MMOJYYEHHOTO 3HAYCHUS (PU3NUECKON BEIHUNHBI,

— pemarb KayeCTBEHHBIC 3aJaud: BBICTPAWBAThH JIOTUYECKH HENPOTHBOPEUYHMBYIO IEMOYKY
paccyXIeHHii ¢ ONOpPOl Ha 3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

— HCIIOJIb30BAaTh TMPH peUIeHHH Y4YeOHBIX 3a/Jady COBpEMEHHbIe HWH(OpPMalMOHHBIE
TEXHOJIOTHUH ISl TOMCKA, CTPYKTYPUPOBAHHS, MHTEPIPETAUU M IPEACTaBICHUS Y4eOHOU u
HAYYHO-TIOMYJISIPHOW HMH(OPMAaIuM, MOJYYCHHOH W3 pPAa3MYHBIX HMCTOYHHKOB, KPHUTUYECCKH
aHAJIM3UPOBATH MOJTy4aeMyro HH(OPMALINIO;

— TPUBOAWTH TPUMEPHI BKIIAJAa POCCHICKHX M 3apyOeKHBIX YYEHBIX-(DM3UKOB B pa3BHTHE
HayKH, 00BSCHEHHE MIPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

— HCIIOJIB30BAaTh TEOPETUYECKHE 3HaHUSA MO (U3MKE B TMOBCEJAHEBHOM KHU3HU JUIS
obecrieyeHns OE30MACHOCTH MPH OOpaIeHNH ¢ TPUOOPAMH U TEXHUIECKUMHU YCTPOUCTBAMHU, JUIS
COXpaHEHHUS 3/I0POBbS U COOTIOACHUS HOPM SKOJIOTMUYECKOT0 MOBECHUS B OKpYKaIOIIEH cpene;

— paboTaTh B TPYIIE C BHIMOJIHEHHEM Pa3IMYHBIX COIMAIBHBIX POJIEH, MIIAHUPOBATh PadOTy
TPYIIIbI, PAalMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JEATENBHOCTH B
HECTaHJIAPTHBIX CUTYAlMsIX, aJIEKBAaTHO OIICHMBATh BKJIAJ KaXXIOTO M3 YYaCTHHUKOB TPYMIBI B
peleHre paccMaTpuBaeMOi TPOOIEMBI.

K xonmy obydenus B 11 kJjacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

— JIEMOHCTPHUPOBATh Ha MpHUMeEpax poib U MecTo (pu3uMku B (GOPMUPOBAHUU COBPEMEHHOM
HAyYHOW KapTHHBI MHpA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U TEXHOJIOTUU, B MPAKTUYECKOU
NeSITeTbHOCTH JIFO/ICH, IEIOCTHOCTD U €IMHCTBO (PM3UIECKON KAPTHHBI MUPA;

— YUYUTHIBaTh TPAHUILBI TPUMEHEHUS W3YYEHHBIX (PUINYECKUX MOJENeH: TOYeUHBIN
DIIEKTPUYECKUI 3apsii, Jyd CBETa, TOUEYHBIH HCTOYHUK CBETa, sJAepHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTh ATOMHOTO sIJIpa MPH PEeIICHUN (PU3UIECKUX 3a/1ad;

— pacno3HaBaTh (U3MYECKHE SBJICHUS (TMPOLECCH) U OOBSACHATH UX Ha OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKY U KBAaHTOBOM (DM3MKH: DJIEKTpUYECKas MPOBOAUMOCTB, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JeWCTBUS TOKA, B3aWMOJICHCTBHEMAarHuTOB, JIIEKTPOMArHUTHAS
WHAYKINS, JCWCTBHME MAarHUTHOTO IIOJISI HA TPOBOJHUK C TOKOM U JBIDKYIIMKCS 3apsi,
AJIEKTPOMArHUTHBIE KOJIEOAHHUS U BOJIHBI, IPSIMOJIMHEHHOE PacIIpOCTPAaHEHUE CBETA, OTPaKEHUE,
npenomiieHue, WHTepdepeHnus, audpakuus © MONSIpU3ANUS  CBETa, TUCIEPCUS CBETa,
dbotoanexkrpuuecknii 3¢pdext (pororddexT), cBeToBOE NaBlieHNE, BOSHUKHOBEHNE JIMHEHYATOTO
CIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaliOAKTUBHOCTD;

— OINHKCHIBATHh M3y4YCHHBIC CBOWCTBA BEHIECTBA (DIEKTPUYECKHE, MAarHUTHBIC, ONTHYECKUE,
AIIEKTPHUYECKYIO TPOBOAMMOCTD Pa3IMUHBIX CPEI) M AJIEKTPOMArHUTHBIE SBJICHUS (IIPOIECCH),
UCTONB3Yys (U3UYECKHE BEIUYMHBI: JJIEKTPUUECKUH 3apsa, CHJa TOKa, JJIEKTPUYECKOe
HaIpsDKEHUE, SJIEKTPUIECKOE COTIPOTUBIICHNE, PA3HOCTh MOTEHINAJIOB, JIEKTPOABIIKYIIAsK CHIIA,
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paboTa TOKa, MHAYKLHS MarHUTHOTO mMojs, cwia Awmmnepa, cuia JlopeHna, MHIYKTUBHOCTH
KaTyIIKH, SHEPrHs AJIEKTPHUYECKOr0 M MAarHUTHOTO MOJIEH, Mepuo] M 4YacToTa KojeOaHUil B
KoJIe0aTeIbHOM KOHTYpE, 3aps U CUjla TOKa B MPOLECCe TAPMOHMYECKUX AJIEKTPOMArHUTHBIX
KoyieOaHui, (POKYCHOE PpacCTOSIHME M OINTHYECKas CWJIa JIMH3BI, MPHU OIUCAHUU TPABHIBLHO
TPaKTOBaTh (PU3WYECKUII CMBICT HCIONb3YEMbIX BEJIWYMH, MX OOO3HAYEHUS M EIUHHULIBI,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETMYMHY C JPYTUMH BETHUYNHAMM;

— ONUCHIBATh HW3YYCHHbIE KBAaHTOBBIC SBJICHHUS U TMPOLECCHI, HCHONB3Yys (U3HUECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, dHEPrus u
uMIyasCc (GOTOHA, IMEpPUOJ Tojypacmajia, JHEprus CBSI3M ATOMHBIX SJEep, HpPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIIOJIB3YEMBIX BEJIWYMH, WX OOO3HAYCHUS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLIUE NAaHHYIO (DU3UYECKYI0 BEIMYHUHY C APYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PH3UUECKON BEITMYHHBI;

— aHaJIM3upoBaTh (PU3MUECKHE MPOLIECCHl U SIBICHUS, HCIONb3yd (U3NYECKHe 3aKOHBI U
OpUHUMIBL: 3aKkoH OMa, 3aKOHBI IIOCJIENOBATEIBHOIO M MAapajuIebHOIO COEIUHEHUS
IIPOBOJHUKOB, 3akOH JDKoyims—JIeHnma, 3akOH JJIGKTPOMAarHUTHOM  MHIYKLUH, 3aKOH
MPSIMOJIMHEMHOTO PacipoOCTpaHEHUsl CBETA, 3aKOHBI OTPAXEHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, YypaBHEHHE OMWHINTeHHA 17 Qorodddexra, 3aKOH COXPAHEHHUsS] SHEPIHH, 3aKOH
COXpPAHEHHUsSI MMIYJbCa, 3aKOH COXPAHEHMS DIIEKTPHUUECKOrO 3apsja, 3aKOH COXpPaHEHUs
MacCOBOTO 4YMCJIA, MOCTyJaTbl bopa, 3aKOH PajgMOAaKTUBHOIO paclana, IpU 3TOM pas3InydaTrh
CIIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE U YCIOBHS (TpaHUIBL,
00JacTi) IPUMEHUMOCTH;

— OIpeAeNiaTh HalpaBJICHUE BEKTOPAa MHAYKUMUW MArHUTHOTO MOJIA MPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenua;

— CTpPOWTH ¥ ONHUCHIBATh U300pakeHNe, CO3/1aBaeMOe TUIOCKUM 3€pKaioM, TOHKOH JINH301;

— BBIIOJIHATh AKCIEPUMEHTHI 110 HMCCIEJOBAHUIO (PU3WYECKUX SIBJICHUNH U TPOLECCOB C
UCTIOIb30BAHUEM  TPSMBIX, W KOCBEHHBIX HW3MEPEHHH: Tpu ITOM  (OPMYIHPOBATH
npobiieMy/3ajady W TUNOTE3y Y4YeOHOrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY U3
MPEJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

— OCYILECTBJISATh MNpsIMbIE M KOCBEHHbIE H3MEPEHHs (HU3UYECKUX BEJIUYUH, MPU 3HTOM
BBIOMpPATh ONTHUMAJBHBIN CIIOCOO H3MEPEHUs U MCIOJIb30BaTh H3BECTHBIE METOJbl OIIEHKH
MOTPELIHOCTEN H3MEPEHU;

— HCCIIeIoBaTh 3aBUCUMOCTH (PM3MUECKUX BEJIMYMH C UCIOIb30BAHUEM MPSAMBIX U3MEPEHUIL:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBaTh Pe3ylbTaThl MOJTYYEHHOM 3aBUCHMOCTHU
¢u3nyecKux BEIWYMH B BHUAE TaOiull U TpapuKOB, JAeiaThb BBIBOJABI IO pe3ylbTaTraM
WCCIIEIOBAHMSI,

— coOmroaTh HpaBwiia 0€30MacHOro Tpyda NpU IPOBEIEHUU HCCIEJOBAaHUM B pamKax
y4eOHOTO SKCIEpPUMEHTa, Y4eOHO-MCCIEN0BAaTEIbCKOW M IMPOEKTHOW JIEATENIBHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U JaOOPaTOpHOro 000py10BaHUS;

— pemarb pacu€THble 3aJa4d C SBHO 33JaHHOM (U3MUECKOM MOMENbI0, HCIOJB3Ys
¢u3nueckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 33Ja4d BHIOMpATh (PU3NYECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMYMHBI M (OpPMYJIbl, HEOOXOAUMBbIE M €€ pelIeHuUs,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOyYEHHOTO 3HaUeHUs (PU3NUECKOM BETMUUHBI;

— pemath KauyecTBEHHBIE 3a/layd: BbICTPaMBaTh JIOTHYECKH HENPOTHBOPEYUBYIO LEMOUKY
PacCyXJIEHUI ¢ OTIOPOI Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKUE SBIICHNUS,

— HUCMOJb30BaTh TPU peIIeHWH Y4eOHBIX 3aJad COBpPEMEHHble WH(OpPMalMOHHbIE
TEXHOJIOTUM Il TOMCKa, CTPYKTYpUPOBAHHs, HHTEPIpETallid U TpeACTaBIeHUSy4eOHOU U
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON M3 Ppa3IUYHbIX HCTOYHUKOB, KPUTHYECKU
aHAJTM3UPOBATh MOJTy4aeMyto HH(POPMAIUIO;

— OOBACHATH NPUHIUIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKHUX YCTPOUCTB, pa3anvaTh
yCIIOBUS UX O€30MacHOr0 UCIOIb30BaHUS B IOBCETHEBHOM JKU3HU;
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— MPUBOAUTH MPHUMEPHI BKJIAJA POCCHICKUX M 3apyOeKHBIX y4EHBIX-(DM3MKOB B pa3BUTHE
HAyKH, B 00BICHEHUE TIPOIIECCOB OKPYKAIOIIETO MHPA, B Pa3BUTHE TEXHUKU U TEXHOJOTHH;

— HCIIOJIB30BAaTh TEOPETUYECKHE 3HaHUSA MO (U3MKE B I[OBCEJAHEBHOM KHU3HU JUIS
oOecrnieueHns 6€30MacHOCTH MpU 00paIlleHNuH ¢ MPUOOPaMH U TEXHUYECKUMHU YCTPOUCTBAMU, ISt
COXpPaHEHHS 3JI0POBbsI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO ITOBEICHUS B OKPYXKAIOIIEH cperie;

— paboTaTh B rpymie ¢ BHIIOJHEHUEM Pa3IMYHbIX COLUAIBHBIX POJICH, MJIaHUPOBATH paboTy
TpyOObl, palUOHAIbHO pacHpeneisITb OOA3aHHOCTH W IUIAHUPOBATh JIEATENbHOCTh B
HECTaHJAPTHBIX CUTYallMsIX, aJleKBaTHO OLIEHMBATh BKJIAJl KAKJIOTO W3 YYaCTHUKOB T'PYIIIHI B
pelleHre paccMaTpuBaeMoi IPOOIEMBI.

Conep:xkanue y4eOHOro npeamera
10 KJIIACC
Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®usuka — Hayka o npupone. Haydynele MeTonsl mO3HaHUA OKpyKarolero mupa. Pousb
9KCIIEPUMEHTA U TEOPHUH B MPoIIecce MO3HAHUS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (pU3NYECKHX SBICHUN u mporieccoB. Hayunplie runore3sl. Ousndeckue
3aKOHBI ¥ TEOpUH. |'paHUIIbI MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUSI.

Pomp m mecto ¢u3uku B (QopMHpPOBaHMM COBPEMEHHOW HAy4YHOW KapTHHBI MHUpa, B
MPaKTUYECKOU NeATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHazoroble ¥ IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.
Paznes 2. Mexanuka
Tema 1. Kunemamuka

Mexanuueckoe JBuxkeHHE. OTHOCUTENIBHOCTb MeEXaHMUYecKoro JBmxeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienue, ckopocTh (CpelaHsii CKOPOCTb, MI'HOBEHHAasi CKOPOCTb) U YCKOpPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCHU CUCTeMbl KoopAuHaT. CliokKeHUE MepeMenieHul U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE NpAMOJIMHEHHOe ABMkeHHe. ['paduku 3aBUCMMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIIBHOW TOYKH OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO Ma/IeHHs..

KpuBonuueitnoe paBvkeHWe. JIBH)KEHHME MATEpUAIBHOM TOYKHA 10 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJII0 CKOPOCTBIO. YTIJIOBAas CKOPOCTb, JIMHEWHas CKOpocThb. Ilepuon wu
yacTtoTa oOpauieHus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHudyeckue yCTpOMCTBA UM IPAKTUYECKOE IPUMEHEHHE: CIHMIOMETP, JBHKECHHE
CHaps0B, LICTIHbIE U PEMEHHBIE IEpeIadH.

Jlemoncmpayuu
Mopenb cucTeMbl OTCUETA, MILTIOCTPALIUS] KHHEMAaTUYECKUX XapaKTEPUCTUK JBUKEHUS.
[IpeobpazoBanue NBMKEHUH C UCTIOIB30BAaHUEM MTPOCTHIX MEXAHU3MOB.
[Tanenue Ten B BO3yX€ U B pa3peKEHHOM MPOCTPAHCTBE.
Hab6nronenue aBuxeHus Tena, OpOIeHHOTO MO/ YIJIOM K TOPU30HTY M TOPU3OHTAIBHO.
N3mepenue yckopeHHsi CBOOOTHOTO MaeHUs.
HampaBnenue ckopocTu npyu ABMKEHUHU IO OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

N3y4yeHne HepaBHOMEPHOTO JBUKEHMS C LIEIBIO ONPENEIEHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBaHnne  COOTHOWIEHUS ~ MEXKIy  NyTSIMH,  HPONWICHHBIMH  TEJIOM  3a
MOCJIEIOBATEIbHbIE pPaBHbIE MPOMEXKYTKH BpPEMEHH MPU PABHOYCKOPEHHOM JBHXKEHUU C
HAYaJIbHOM CKOPOCTBIO, PABHON HYJIIO.

N3yueHue nBUKEHUS 1IAPUKA B BI3KOM JKUIKOCTH.

W3ydeHue ABMKEHUS Tela, OpPOIIEHHOTO TOPU30HTAIBHO.
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Tema 2. /lunamuxa

[Tpunuun otHocutenbHocTH ['anunes. Ilepseiii 3akoH HeroToHa. MIHEpLMaibHbIE CUCTEMBI
OTCU€Ta.

Macca Ttena. Cuia. Ilpunuun cynepno3uuuu cwi. Bropoit 3akoH Hprorona miist
MaTepUaIbHOM TOUKU. TpeTuit 3akoH HproTOHa 711 MareprualibHbIX TOYEK.

3akoH BceMupHOTo TsaroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenune. Buasl TpeHust (mokosi, ckojbkeHus, kadeHus). Cuma tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJBbXKEHUsS U cuia TpeHus nokos. Koaddumment tpenus. Cuna conpoTHBIICHUS
P JABUKEHUU TeEJIa B )KUJKOCTH WM rase.

[TocTynaTensHOE U BpamaTeabHOE JBHKCHIE a0COTIOTHO TBEPAOTO Tela.

MoOMEHT cuiabl OTHOCHUTEIBHO OCH BpaumieHus. [lnedo cuibl. YcinoBus paBHOBecUs
TBEPIOTO TEIA.

TexHu4yeckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHUE: TMOALIMIIHUKH, JBH)KCHHUE
MCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu
SIBiieHUE MHEPLIMH.
CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TE.
Bropoii 3akon HerotoHa.
Hsmepenue cu.
CioxeHue cuil.
3aBUCHMOCTh CHJIBI YIPYTOCTH OT e OpMarium.
HesecomocTs. Bec Tena npu yCKOpeHHOM MOABEME U NAJCHUU.
CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.
VYcnoBus paBHOBecus TBEpAOTro Teina. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenne neuxenus: Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIMX B IPY)KMHE HPE3MHOBOM
obpasiie, oT ux nedopmaruu.

HccnenoBanue yclI0BUI paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3akonwvl coxpanenus 6 mexanuke

Nmnynbe mMatepuanbHON TOUKM (TeNna), CUCTEMBl MaTepUaIbHBIX ToueK. Mmmymbc cuibl u
M3MEHEHNE UMITYyJIbCca Tella. 3aKOH COXPaHEHUs UMITyJIbca. PEakTUBHOE NBUKEHHUE.

Pabora cunbl. MOITHOCTB CHJIBL.

Kunernueckast sHeprus MmaTtepuanbHOW TO4kH. Teopema 00 M3MEHEHMM KHHETHYECKOM
SHEPIHH.

[TorennmaneHas sueprus. [loTeHnnanbHas SHEPTUs ynpyro 1eOpMUPOBAHHON TPY>KUHBI.
[ToreHunanbHas SHEpPrUs Tena BOIU3U MOBEPXHOCTH 3EMITH.

[TorennmaneHble M HEMOTEHIMANbHBIE CUIIBL. CBs3b pabOTHl HEMOTEHIHMAIBHBIX CHI C
M3MEHEHHEM MEXaHWYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXpaHEHHUS] MEXaHUYECKOW dHEPTHUu.

VYipyrue u Heynpyrue CTOIKHOBEHUS.

TexHu4eckne yCTpOHMCTBA M INMPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KONEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeT.

Llemoncmpayuu
3aKOH COXpaHEeHMsI UMITYJIbCa.
PeakTuBHOE ABMXKEHNE.
[lepexon moTeHIIMAIbHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.
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Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3ydyenne abCONIOTHO HEYNPYroro yaapa ¢ TOMOIIBIO JBYX OIMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThI CWIIBI ¢ W3MEHEHHEM MEXaHWYECKOW JHEPrHH Tejia Ha
IIpUMEPE PACTSIKEHUS PE3UHOBOIO KI'yTa.

Pa3zgea 3. MoJiekyJsipaasi pu3uKa 1 TEPMOAUHAMHUKA
Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH U UX OIMBITHOE 00OCHOBAHHUE.
BpoynoBckoe nBmxkenue. Juddys3us. Xapaktep ABMKCHHS W B3aUMOJCUCTBHUS YaCTHUIL
BellecTBa. Mojenu CTpOEHHsS Ta30B, KUAKOCTEW U TBEPABIX Tel U OOBSCHEHHE CBOWCTB
BEILIECTBA HAa OCHOBE 3TUX Mojened. Macca m pazmepbl moisiekyn. KomuuecTBo Bewiectsa.
[TocrossnHast ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. Illkana remneparyp Lienscus.

Mopens uneanpHoro raza. OCHOBHOE YpPaBHEHHE MOJIEKYJSPHO-KUHETUYECKONM TEOPUHU
ujeanpHOro rasa. AOCONIIOTHasg TemIepaTypa Kak Mepa CpeJHEell KUHETHYeCKOH >3Hepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkama temneparyp KeneBuna. ['a30Bble  3aKOHBI.
VYpaBuenne MenpaeneeBa—Kmnaneiipona. 3akon [lanpTona. M30mpoliecchlB MI€aqbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe npeacTaBieHue H30MPOIIECCOB: N30TEPMA,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbITH, TOKa3bIBAIONINE JUCKPETHOE CTPOEHWE BemiecTBa, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COETMHEHUI.

OmnbiTe! 10 AU(PY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Monens onbita IlITepHa.

OnbIThI, 1OKa3bIBAIOLINE CYILIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

Monens, WUTIOCTpUpPYIOLIAs MPUPOLY JaBJICHUS ra3a Ha CTEHKH COocyaa.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, N30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne Macchbl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MepeHud o00bEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATyphl BO3AYyXa B HEH.

HccenenoBanue 3aBUCMMOCTH MEXly TapAMETPAMK COCTOSTHUS Pa3peKEHHOT0 rasa.

Tema 2. OcHOBBI TePMOAMHAMMKH

TepMonnHaMuueckass cucTtemMa. BHYTpEHHsISI 3HEpPIrUs TEPMOJUHAMHYECKOM CUCTEMBI U
crocoOb! e€ n3meHeHus. KonnyecTBo TemnoTel U paboTta. BHyTpeHHsIsI 3HEpIrUsi OJHOATOMHOIO
UJEAIBHOTO0 raza. Buasl Teronepenadn: TEIIONPOBOAHOCT, KOHBEKIUS, U3Ty4eHHUE. Y eIbHasA
TEMJIOEMKOCTh BelecTBa. Koau4ecTBO TEIUIOTHI MpH TEIIONEepeaaye.

[lonartue 06 aamabatHoMm mporecce. IlepBblii 3akoH TepMoAMHAMUKU. I[IpumeHeHue
NEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompoleccaM. I padudeckas uHTepnperanust paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh mpoieccoB B IpUpPOE.

TenoBeie MamuHbL. [IpuHIMIBI AelicTBUS TemoBbIX MaminH. [IpeoOpazoBanus sHepruu B
TeroBbIX MammHax. Koadduuuent nonesHoro neiictus teruoBoi mammubl. Llukn Kapho u
ero Kod(pPUIUEHT TOJIE3HOTO TEUCTBHUS. DKOJOTUUECKHUE MPOOIEMBI TETIOIHEPTETHKH.

TexHnueckue yCTpoHCTBA M NPAKTHYECKOE IPUMEHEHUE: JIBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIUIbHUK, KOHTUITHOHED.
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Jlemoncmpayuu

V3MmeHeHrne BHYTpPEHHEW SHEPrUM Tella MPH COBEPLICHUH PaOOTHI: BBUJIET HPOOKU U3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOrO BO3JyXa, HarpeBaHue 3(upa B JATYHHOH TpyOKe MyTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

N3menenue BHyTpeHHEN 3HEpruu (TeMIeparyphbl) Tela Mpu Terionepeaade.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATENsl BHYTPEHHETO CTOPaHUs, PEAaKTUBHOTO JBUTATEIIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
N3Mmepenne yaenbHON TeI0EMKOCTH.

Tema 3. ArperaTHble cOCTOSIHUSA BeliecTBa. @a3oBble Mepexoabl

[TapooOpazoBanue u konjaencauus. Mcnapenue u kuneHue. AOGCOIIOTHAS U OTHOCUTENIbHAS
BJIQXKHOCTH BO3Ayxa. HacebleHHbIl map. YaenpHas TemioTa mapooOpa3oBaHUs. 3aBUCUMOCTH
TEMIICPATYPhbI KUIICHUA OT AAaBJICHUA.

TBépnoe Teno. Kpucrannuyeckue u amopdHbie Tena. AHU30TPOIHS CBONCTB KPUCTAJLIOB.
Kunkue kpucramisl. CoBpemMeHHbIE Marepuanbl. [lnaBreHne W KpucTaIM3auus. Y AeibHas
TeruioTa riasneHus. Cyonumanus.

YpaBHeHHE TEIUIOBOTO OallaHca.

TexHuyeckue ycTpoWcTBa M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KaJIOpUMCTP, TEXHOJIOTUU IMOJIYYCHHA COBpPEMCHHBIX MarcepuaioB, B TOM YHCJIC
HAHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu
CBolicTBa HACHIIIICHHBIX MTAPOB.
Kunenve npu MOHMW>KEHHOM JIaBJICHHH.
CrniocoObl U3MepeHus BIaKHOCTH.
Habmtoienue HarpeBaHus U MIaBICHUS KPUCTAITTMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol
N3mepeHrie OTHOCUTENBHOU BIIAXKHOCTH BO3/yXa.

Pasnen 4. dinekTpoanHaMuka
Tema 1. DnekTpocTraTuka

OnexTpuzauuss Teln. OIEKTpUYEeCKMM 3apsa. JlBa BHJa DIEKTPUYECKHX  3apsiioB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIPOBOJHUKHU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/ia.

B3aumopeiictBue 3apspoB.  3akoH Kymona. TodeuHbli  3I€KTpUYECKMM  3apsi.
Onektpuueckoe nose. Hanpsok€HHocTh 3nexTpuueckoro mnousd. [IpuHIMnD cyneprno3unuu
AIIEKTPUYECKUX TOJIEN. JIMHNN HANPSKEHHOCTHU AIIEKTPUUECKOTO TOJIS.

Pabora cumnm oanektpocrarnueckoro mons. [lorenmuan. Pa3HOCTH  MOTEHIIMATIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B BIEKTPOCTATUUECKOM MoJ€. JIM3neKkTprudecKas IpOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTtop. DJIEKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. DHEpPrus
3apsKEHHOT0 KOHEHCATOPA.

TexHuuyeckue YCTpPOHCTBA M TNPAKTUUYECKOE IMPUMEHEHHE: 3JIEKTPOCKOM, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3alUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyMUHBIM IPUHTED.

Jlemoncmpayuu
Y CTpOoUCTBO U IPUHLUIL JEHCTBUA 3JIEKTPOMETPA.
B3anMopeiicTBre HadIEKTPU30BAHHBIX TEIL.
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DJEKTPUYECKOE M0JIE 3aPSKEHHBIX Tell.

[IpoBOgHMKY B 3JIEKTPOCTaTUYECKOM IIOJIE.

OreKkTpocTaTHuecKas 3aluTa.

JIMdIeKTPUKH B 3JIEKTPOCTaTUYECKOM I10OJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOI'O  KOHJIEHCcAaropa OT IUIOIIAAM  IUIACTHH,
paccTosHUSA MEX]y HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOT0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol
N3mepenne 3meKTpoEMKOCTH KOHACHCATOPA.

Tema 2. IlocTosIHHBINH 3JIeKTPUYeCKUl TOK. TokH B pa3JM4YHBIX cpegax

DNEKTPUYECKUH TOK. YCIIOBHUS CYILECTBOBAHUS DJIEKTPUYECKOro ToKa. McToyHuMkM Toka.
Cuna toka. [TocTosHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTka Lenu.

DneKTpuueckoe COIPOTHUBIICHHUE. VY nensHOE CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapauIeIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOJIHUKOB.

Pabota anexTpuueckoro Toka. 3akoH [xoymns—JIenia. MOMIHOCTD 3JEKTPUYECKOTO TOKA.

DNeKTpoABMKYLIasl CUjla U BHYTPEHHEE CONIPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH OmMa ais
MOJIHOM (3aMKHYTOM) 3yieKTpudeckoi nenu. Koporkoe 3aMbIkaHue.

DNEKTPOHHAs IPOBOAUMOCTD TBEPABIX METAUIOB. 3aBUCUMOCTD CONPOTHUBIICHUSI METAJNIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKUi TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[HonynpoBonuuku. CoOcTBEHHass M NOpPUMECHas MPOBOAUMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. IlonynpoBoJHUKOBBIE TPUOOPHI.

DNEeKTpUYEeCKU TOK B pacTBOpax M paciulaBaX 3JIEKTPOJIUTOB. OJNEKTPOJIUTUYECKAS
Jucconuanus. JNeKTPOIIn3.

OnexkTpuueckuil Tok B razax. CaMoCTOATEIbHBIA U HECAMOCTOATEIbHBIN pa3psa. MonHus.
ITna3zma.

TexHu4eckue ycTpomCcTBa U MIPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTaT,
UCTOYHHUKU TOKa, DJIEKTPOHArpeBaTelibHble MPUOOPBI, 3JIEKTPOOCBETUTENbHbIE MPUOOPSI,
TEPMOMETP  CONPOTUBIEHUS, BAKyyMHBIH  JAMOJA, TEPMUCTOPHl U  (POTOPE3UCTOPHI,
IIOJIYTIPOBOJHUKOBBIN TMOJI, TaJbBaHUKA.

Llemoncmpayuu

W3mepenune cuibl TOKa U HaIPSKEHUS.

3aBUCHUMOCTb CONPOTHUBJICHUSA LWIMHAPUYECKUX TPOBOJHUKOB OT J[UIMHBI, IUIOIIAAN
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMemaHHOE COEUHEHUE IPOBOIHUKOB.

[Ipssmoe m3MepeHne HIEeKTPOABMKYLIEH cribl. KOpOTKOe 3aMblKaHME TalbBAHUYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHMUS.

3aBUCUMOCTB CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 2JIEKTPOIUTOB.

HckpoBoii pa3psan U MpoOBOJUMOCTh BO3/1yXa.

OaHOCTOPOHHSSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

W3ydeHre CMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.

WN3mepenne SIEKTPOABMKYIIEH CHJIBI  HCTOYHMKA TOKA M €r0  BHYTPEHHETO
COTIPOTHUBIICHUS.

Habmronenue anekrponusa.
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Meosicnpeomemnule cés3u

Wzyuenune kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS € Y4ETOM
COJIEp’KaTENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nouwamusi, CBS3aHHBIE C W3YYEHHEM METOJIOB HAay4YHOTO MO3HAHMUS:
sIBIICHUE, Hay4YHbIA (akT, rumore3a, (uU3WYecKas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIECHUE,
9KCIIEPUMEHT, MOJICTIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: penieHne CUCTEMbl ypaBHEHUH, TIMHEHHAs (yHKIWS, mapadoia, runepoona,
uX rpaduKy U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC,
OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M MX INPOCKIMH HAa OCH KOOPJAWHAT,
CJIOKEHHE BEKTOPOB.

buonoeus: Mexanndeckoe ABIKEHHE B KUBOU mpupoje, auddysus, ocMoc, TeIiooOMeH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEAaYH, TEIJIOBOE PABHOBECHE), DIIEKTPUUECKHE SIBICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEIIEeCTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIECTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJN, JKUIKOCTEH M Ta30B, DIIEKTPHUYECKHE
CBOICTBa METAJJIOB, SJIEKTPOJIUTHYECKAS JUCCOIUAINS, TaTbBAaHHUKA.

l'eoepaghus: BnaxXxHOCTh BO3/AyXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeodpazoBaHue JBIKEHUHN C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TEXHUKE, TOIIIUIHUKK, HCIOJIh30BAHHE 3aKOHA COXPAHEHHUs HMITYJIbCa B TEXHUKE (pakKera,
BOJAOMET M Jpyrue), JBUTATEeNb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOU
XOJIOWIIBHHUK, KOHAUIIMOHED, TEXHOJIOTUHU TTOJYYECHUSI COBPEMEHHBIX MAaT€pPHajioB, B TOM YHCJIE
HAHOMATepHallOB, M  HAHOTEXHOJOTWH,  DJIEKTPOCTaTHYecKas  3alluTa,  3a3eMIICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNPHUHTEP, OJIEKTPOHArpeBaTelbHBIE MPUOOPEI,
3JIEKTPOOCBETUTEIbHBIC IPUOOPHI, TAIbBAHUKA.

11 KUIIACC
Pa3nen 4. DaekTpoanHaMuKka
Tema 3. MarauTtHoe moJie. JIeKTPOMATHUTHAS HHAYKIHS

IToctosHHble MarHuThl. B3anMoneiCTBHE NOCTOSIHHBIX MAarHWTOB. MarHuTHOE IIOJe€.
Bekrop MarHuTHOM MHAYKUMH. [IpUHIMN Cyneprio3uuy MarHUTHBIX ITOJIeH. JINHUY MarHUTHOU
nHAyKIun. KapTuHa TMHUN MarHUTHOW MHYKIIUHU TOJISI IOCTOSIHHBIX MarHUTOB.

MarnuTtHoe mosie TpPOBOJHMKA ¢ TOKOM. KapTWHa JMHMI MHAYKUMHW MarHUTHOTO MOJS
JUIMHHOTO IPSIMOTO ITPOBOJHHMKA M 3aAMKHYTOI'O KOJIBLEBOI'O NMPOBOJHHMKA, KAaTYIIKH C TOKOM.
OmneiT Opcrena. BzanMmopelicTBre MPOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cuna JlopeHua, €€ Moaynp W HampaBieHME. J[BHJKEHUE 3apsDKEHHOM 4YacTHIBI B
OJIHOPOJHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

SIBieHME PNEKTPOMArHUTHON HHAYKIMH. [I0TOK BEKTOpa MATHUTHOM MHIYKIIMH.

DONEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuu dapanes.

BuxpeBoe anekTpuueckoe mose. OJIEKTPOABMIKYIAs CUjla WHAYKIUU B IPOBOJHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIBHO B OJTHOPOJTHOM MarHUTHOM ITOJIE.

IIpasuiio Jlenna.

NHnyKTUBHOCTD. SIBIICHME CAMOMHIYKIIMU. DJIEKTPOABMKYIIAS CHJIa CAMOWHIYKIIHH.

OHeprus MarHUTHOT'O TOJIS1 KaTyIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: IIOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHMTHI, JIEKTPOABUTATENb, YCKOPUTENIH 3JIEMEHTAPHBIX YaCTHL], MHAYKIIMOHHAS M€Yb.

Jlemoncmpayuu
OmneiT Opcrena.
OTKJIOHEHWE AIEKTPOHHOTO MyYKa MAarHUTHBIM TTOJIEM.
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JIuHMM MHAYKIMY MarHUTHOTO MOJIS.

B3anmopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBlieHUE DNEKTPOMArHUTHOM UHAYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJABUKYILIEH CHUJIbI UMHAYKIHMHA OT CKOPOCTH M3MEHEHUS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3ydyeHre MarHUTHOTO NOJISl KaTYIIKH C TOKOM.
HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHATa Ha paMKYy C TOKOM.
UccnenoBanue siBieHUs 3IEKTPOMarHUTHON UHTYKIUH.

Pa3nes 5. Kosiebanus u BOJTHBI
Tema 1. MexaHu4ecKkue U 3JIEKTPOMATHUTHBIE KOJIeOaHUS

Konebarenpuas cucrema. CBoOOAHBIE MeXaHHUYECKHE KonebaHus. [ apMoHHMUYEcKHe
kosnebanus. Ilepuon, wactora, amrmumryna u  ¢asza kosnebaHuid. IIpy>XKMHHBIH MasTHHK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE TapMOHHUYECKUX Koiebanuil. IlpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenpupiit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HJICATHHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOrus MEXJy MEXaHHMYECKUMH U 3JIEKTPOMarHUTHBIMU
kosebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs PHEPTUU B HJICATLHOM KOJICOATEIbHOM
KOHTYPE.

[IpencraBnenne o 3aTyxawmmx KojeOaHUsIX. BrIHYX)/IeHHBIE MEXaHUYECKHE KOJICOAHUSI.
Pe3onanc. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

[lepemennbiii Tok. CHHyCOUJANbHBINA MEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya W MOTPEOJIICHUE DIIEKTPUUECKONW DHEPTHUH.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJCTBE AIEKTpOo3Hepruu. KynbTypa ucnonab3oBaHus
AIIEKTPOIHEPTUU B NTOBCEIHEBHOM JKU3HU.

TexHnueckue yCTpPONCTBA M IPAKTUYECKOE MPUMEHEHHME: DJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOTI0 TOKA, IMHUU JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojeOaTeabHOW CUCTEMBI (MIPYKUHHBIA WIIM MaTeMaTUYECKUN
MasITHHK).

Habmroienue 3aTyxaronmx KoiaeOaHuil.

HccnenoBanue cBONCTB BBIHYX/IEHHBIX KOJI€OaHUH.

Habmronenue pe3onanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

OcmumorpaMmbl — (3aBUCMMOCTH  CHUJIBI  TOKa W HANpPSDKEHUST OT  BpPEMEHHW) s
3JIEKTPOMArHUTHBIX KOJICOAHUMN.

Pe3onaHc mpu mocnenoBaTENbHOM COEIMHEHUU PE3UCTOPa, KATYIIKH WHIYKTHBHOCTH WU
KOHJIEHCATOopA.

Mopnens TUHUY dNIEKTPOIIepeIadH.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomul
HccnenoBanune 3aBUCUMOCTH TIEPHO/Ia MAJIBIX KOJIEOAHUN Tpy3a HA HUTH OT JUIMHBI HUTH U
Macchl rpysa.
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HccnenoBanne TmepeMEHHOTO TOKa B IEMH U3  TOCIEIOBATEIBPHO COCTUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. MexaHn4ecKue M 3J1eKTPOMATHUTHbIE BOJIHbBI

Mexanudeckre BOJIHBI, yCiIOBHs pactipoctpaneHus. [lepuon. CKopocTs pacipocTpaHeHus
U januHa BoONHBL [lomepeunble W mpomosbHBIE BONHBL MHTepdepeHmms u mudpakius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUS H3JIYy4YEHUS AJIEKTPOMATHUTHBIX BOJH. B3amMmHas
opueHranus BekTopoB E, B, v B anexkTpomaruutHoi BosHe. CBOMCTBA 3I€KTPOMATHUTHBIX BOJIH:
OTpakeHHe, MpeJoMJieHHe, moysApusauus, audpakuusa, uHTepdeperuus. CkopocTb
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ixkana 3MEeKTPOMArHUTHBIX BOJIH. IIpuMeHeHue 3JeKTpOMarHUTHBIX BOJH B TEXHUKE M
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBUIeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKatoIIel Cpeibl.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJlbHblE HUHCTPYMEHTHI,
YJIBTPA3BYKOBAsi JUArHOCTMKAa B TEXHUKE W MEAMUUHE, pajap, PaauoONpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIHBHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmronenne oTpaxkeHus U IPEIOMIICHUS! MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHny u AuQpakiui MEXaHM4eCKUX BOJH.

3BYKOBOH pE30HAHC.

Habmtonenue CcBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOH U YacTOTOM
Kosie0aHuH.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPakeHUE, MPEIOMIICHNUE,

noJisipu3anus, 1udpakuus, HHTepepeHLns.

Tema 3. OnTuka

I'eomerpuueckas ontuka. [IpsmMonnHeliHOe pacpocTpaHEHUE CBETA B OTHOPOJIHOM Cpefe.
JIyd cBera. ToOYEUHBIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHHsI cBeTa. llocTpoeHue M300paKeHHil B IMIIOCKOM
3epKae.

[Ipenomnenue cBeTa. 3akOHBI TMPETOMIICHUS CBeTa. AOCOMIOTHBIM  IOKa3aTeb
npenomienud. [lonHoe BHyTpeHHee oTpakeHue. lIpeaenbHbI yrojl MOJHOrO BHYTPEHHETO
OTPaKEHUS.

Jucnepcus cseta. CioxxHbIl cocTaB O6enoro ceera. LIBer.

CobOupatomue u pacceuBaronue nUH3bL. ToHkas nuH3a. DOKyCHOE pacCTOsHHE U
OTNTHUYECKasi Cuila TOHKOW JUH3EIL. [locTpoeHne n3o0pakeHuit B COOUPAIONINX M PACCENBAIOIINX
nuH3ax. @opmysia TOHKOM JIMH3BI. Y BEJIMUECHUE, 1aBAEMOE JINH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas onrtuka. UaTepdepenums cBeta. KorepeHTHbIe HCTOYHUKH. Y CIIOBUS
HaOJIOZICHUSI MAKCUMYMOB ¥ MHHUMYMOB B WHTEPHEPEHIIMOHHOW KapTHHE OT JBYX CHH(]a3HBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakmuss cBera. JlubpakunoHHas pemérka. YCIoBHE HAOMIOACHHUS —TJIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMATUYECKOTO CBEeTa Ha NU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceerta.
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TexHuueckue ycTpoicTBa M MPAaKTUYECKOE MpPHUMEHEHHe: O4YKH, Jyna, ¢oroammnapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIeCKOM, BOJIOKOHHAs OMNTHKA, AU(PPAKIIHOHHAS
peéTka, moIspous.

Jlemoncmpayuu
[IpsiMonuHeiHOE pacpoCTpaHeHHEe, OTPAKEHUE U MTPEJIOMIICHUE CBETA.
Onrtuueckue mpuoopHI.
[Tonnoe BHyTpeHHEee oTpaxkeHue. Moienb CBETOBO/IA.
HccnenoBanue CBOMCTB M300payKeHHM B JIMH3aX.
Mopenu MUKpOCKOTIa, TEJIECKOMa.
Hab6nronenue naTepdepeHIinm CBeTa.
HaGmonenue nudpakiuu cBera.
HabGnronenue aucnepcun cBera.
[ToydeHue cekTpa ¢ TOMOMIBIO TIPU3MBI.
[TomydyeHue cnekTpa ¢ MTOMOUIBI0 TU(PPAKITMOHHONW PEIIETKH.
HabGmronenue nonsipuzauu cBera.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
W3mepenue nokasaTess NpeoMIICHHs CTEKIA.
HccnenoBanue cBOMCTB N300payKEHHA B JIMH3AX.
HaGnronenue nucnepcuu cBeTa.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCHUTEIBLHOCTH

I'paHuIbl NIPUMEHUMMOCTH KIIACCUYECKOM MeXxaHWKu. [locTynarel crienuanbHOM TEOpUHU
OTHOCHUTEJIbHOCTH: HHBAapPUAHTHOCTb MOJYJSL CKOPOCTHM CB€Ta B BaKyyMmMe, [PUHIHUII
OTHOCHUTEIIbHOCTH DUHINTEIHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU U COKpAILICHUE JJTUHBI.

DHEprusi ¥ UMITYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.

CBs13b MaccChl ¢ PHEPTUEN U UMITYJILCOM PEISITUBUCTCKOM YaCTHUIIBI. DHEPIHs TOKOSI.

Pa3nen 7. KBantoBas puszuka
Tema 1. J1eMeHTbI KBAHTOBOI ONTUKHU

®oronsl. ®opmyna [Inanka cBsizu >HEprun (POTOHA C €r0 YACTOTON. DHEPTUS U UMITYIBC
dboToHa.

OtkpeiTne u  uccnenoBanue Qorodppexra. Ombitel A.I.  CroneroBa. 3akoHBI
dotoaddekra. YpaBuenue DitHmreitHa s hotodddekra. «KpacHas rpanuiiay Gororddexra.

Hasnenue ceera. OnbiTel [1.H. JleOenena.

XHUMHUYECKOE JIEHCTBUE CBETA.

TexHuuyeckue YCTpPOHCTBA W TPAKTUUECKOE MpUMeHeHHue: (OTOorIeMeHT, (OTOAATUHK,
coJIHEeUHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu
D010 deKT Ha YCTAaHOBKE C IIMHKOBOH TJIACTUHOM.
HccnenoBanue 3aKk0HOB BHEHTHET0 poToddekTa.
Cseroauog.
Conneunas Oarapes.

Tema 2. CTpoeHnne aToma

Mogens aroma Tomcona. OmnbiTel Pesepdopaa mo paccesHuro o-yactuil. [lnaneraphas
Mmozenb atoMa. [locrynarsl bopa. U3nydyenue u nornomenue (poTOHOB MpH Iepexojie aToMa ¢
OJIHOTO YpOBHSl JHeprum Ha Japyro. Buael cnektpoB. CHEKTp YpPOBHEW JHEPrMM aToMa
BOJIOPOJIA.



IMMPUJIOXEHUE K OOIl COO MOY «PYJJTHOTOPCKAS COIll» || ®TOCCOO, yrsepiientbiii npixasom
Mumnucrepcrsa IIpocsemenus Poccun
or 12.08.2022 Ne 732

BosHoBbIe cBoiicTBa yacTull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW Tyalu3M.

CHooHTaHHOE U BBIHY>KACHHOC U3JTYUCHHUC.

TexHuueckue yCTpOHCTBA M TMPAKTHUECKOE TMPUMEHEHHUE: CHEeKTpalbHBbIA aHAIN3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu
Mopnenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmroienue nHedvaTbIX CleKTPOB U3JIyUEHUS.
Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomuol
Hab6nronenue mMHEHYaToOro crekrpa.

Tema 3. AToMHOe PO

OKCHEpUMEHTBI,  JIOKa3bIBAIOIIUE  CII0KHOCTh CTpOEHHMS  sjipa. OTtkpsiTHE
panuoaktuBHOCTH. OmbIThl Pe3epdopnaa no onpeneneHno cocraBa paaioaKTUBHOTO H3ITYYCHHUS.
CgoiictBa anb(da-, 6era-, raMmma-u3IydeHus. BiusHue paqnoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.

OtkpeiTHe MpoToHa M HeiTpoHa. Hykmonnas monens sigpa ['eitzenOepra— MBaHeHKo.
3apsn saapa. MaccoBoe uucio siapa. M30Torsl.

Anbda-pacnaa. DNeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacmaj. ['amma-u3inydeHue.

3aKOH paI0aKTUBHOTO pacnaja.

DHeprus CBS3U HYKIIOHOB B siape. AnepHbie cuiibl. JlegekT Macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepusiii peaktop. Tepmosaepubiii cuHTe3. [IpoGneMbl U MEPCHEKTHBHI  sIIEPHOU
HHEPreTUKU. DKOJIOTUYECKUE ACTIEKThI SACPHON SHEPreTHKU.

DneMeHTapHble yacTulibl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

dyHaaMeHTalbHbIe B3auMOIeHCTBUS. EqUHCTBO (hr3nueckoi KapTHHBI MUpA.

TexHuueckue ycTpoicTBa U NMPAKTUYECKOE MPUMEHEHHUE: JA03MMETp, Kamepa BuibcoHa,
SAJIEPHBIN peakTop, aTOMHass boMOa.

Llemoncmpayuu
CuéTynK HOHU3HUPYIOLIUX YACTHUII.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul
HccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM (oTorpadusm).

Pa3nes 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKHA

Otanbl  pa3BUTHS  acTpoHOMMH. [IpuKiIagHOE ¥ MHUPOBO33PEHUYECKOE 3HAUYCHHE
aCTPOHOMMUHU.

Bun 3Bé3nHoro HeOa. Co3Be3nus, SpKue 3BE3IBI, INIAHETHI, IX BHAUMOE JBHUKEHHUE.

ConHeuHas cucTeMa.

Counnine. ConHeuyHass akTUBHOCTh. Mcrounuk sHeprum CosHIAa W 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEKTpaJbHBIA KIACC — CBETUMOCTBY». 3BE3/bI
TJIaBHOW TOCJIENOBATEIBHOCTH. 3aBHCHMOCTh «Macca — CBETHMOCTBY» I 3BE31 TIIABHOM
MOCJIeIOBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3N. CoBpeMEHHBbIE MPEACTaBICHUS O
MPOUCXO0KACHUU U ABOMOIMU CoJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Mnineunsiii [IyTe — Hama ["anaktuka. [lonoxenue u nprxenne Connua B ['anaktuke. Tumbl
rajakTuk. PaguoramakTuku u kBa3zapbl. YEpHBIE OBIPHI B SAPAX TalaKTHK.

Bcenennas. Pacmmpenune Bceenennoit. 3akon XaO6na. PazOeranume ramaktuk. Teopus
Bosbmioro B3peiBa. PennkToBOE H3TydEeHHE.
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Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.
Yyenuueckue nabnrooenus

Habmtonenus HEBOOPY:KEHHBIM T1a30M C MCIOJb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHHUI
JUTSL OTIPEJIeNICHUs TIOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro nojaymapus u ipKue 3BE3/IbI.

Hab6nronenus B teneckon JIynsl, muiraner, Mieunoro [TyTu.

O6o0maronee NOBTOpeHNE

Ponp ¢Qu3uku u acTpOHOMUU B SKOHOMHYECKOW, TEXHOJIOTMYECKOW, COIMAIBLHOU U
STUYECKON cdepax [eATeNbHOCTH UYelIOBeKa, POJb M MeCcTo (U3UKM M acTPOHOMHUHU B
COBPEMEHHOM HAaydyHOW KapTHHE MHpA, pOJb (U3NYECKOH Teopun B (POpMUPOBAHUH
IpeJICTaBICHUN 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3NUECKON KapTHUHBI MUpPA B O0ILIEM PSIAY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IIPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenune kypca ¢uszuku 06a3oBoro ypoBHs B 11 Kkiacce ocyliecTBiseTcs ¢ y4ETOM
COJIEp)KaTEeNbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMu MaTeMaTWKH, OWOJIOTUH, XHMMHH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nousmusi, CBSI3aHHBIE C W3YYEHHMEM METOJOB HAay4YHOI'O IIO3HAHMS:
SBJICHUE, Hay4HbIM (akr, rumores3a, (uznueckas BeIUYMHA, 3aKOH, TeOpus, HaOIIOAEHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEeMbl YpaBHEHUI, TPUTOHOMETpUYECKUEe (YHKIMU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTIOHOMETPUUYECKOE TOXKJECTBO, BEKTOPHl M HX
IPOEKIMM HAa OCU KOOPJAMHAT, CIIO)KEHHE BEKTOPOB, NPOU3BOAHBIE 3JIEMEHTApHBIX (DYHKIMIA,
IIPU3HAKU 1I0J100US TPEYTOJIbHUKOB, OIIPEEIICHNE TUIOIIAIU IUIOCKUX UTyp U 00bEMa Tel.

buonoeusn: »nexTpudeckue SBIEHUS B JKUBOW NpUpOAE, KoJjeOaTelbHbIe [BUXKEHUS B
KUBOM TpUpoJie, ONTUYECKUE SIBJICHUS B JKUBOM MPHUPOJE, NEHCTBUE pagualluy Ha KUBBIC
OpraHu3MBl.

Xumusi: CTpOEHHE aTOMOB U MOJEKYJ, KpPUCTAIJIMYECKas CTPYKTypa TBEPABIX Ted,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eocpaghusa: MarHUTHBIE TOJNIIOCA 3€MJIH, 3aJI€KM MAarHUTHBIX pyH, POTOCHEMKA 3€MHOI
IIOBEPXHOCTH, MPEJCKA3aHNE 3€MIIETPSCEHUM.

Texnonoeus: TUHUN DJIEKTpOIIEpeay, reHepaTop MEPEMEHHOr0 TOKa, 3JEKTPOJBUTATEb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpUEMHHUK, TEIEeBU30p, aHTeHHa, TenedoH, CBU-neus,
IPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEUHasi OaTapes.

TemaTnueckoe IJIAHUPOBAHHUE, B TOM YHUCJIC C YIETOM paﬁoqeﬁ nporpaMmsbl BOCIIUTAHUSA
C YKazaHuEeM KoOJIU4eCTBa 4aCO0B, OTBOJAMMbBIX HA OCBOCHME KaKI0H TeMbI.

10 xnacc
Bcezo 68 uacos, 6 nedenio - 2 uaca

HazBanue pa3acia / KonuuecTBO 4acoB Ha HU3Yy4YCHHUC pa3aciia

Ne Tema ypoxka KommuectBo 20P BocnurarensHbIi
ypOKa 94acoB HOTEHIHAN ypOoKa

Paszoen 1. Dusuxa u memoouvl nayuno2o nosnanus / 2 yaca

1 edsoo.ru/f

f0c32e2

®uzuka — Hayka o npupoje. Hayunsie
METO/IBI TO3HAHMSI OKPYIKAFOIIEro MUpa
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IUTSE COXPaHEHUS
13 | conpoTuBneHUs pH ABMKEHUH TEJa B edsoo.ru/f
3IOPOBbS
SKHIKOCTH UJIU rase fOc3f76
———— | coOmoacHus
ITocTymnarensHOE U BpaIaTelbHOE IBIKEHUE https://m. HOpM
. JKOJIOTHYECKOTO
a0CONFOTHO TBEPIOTO Tena. MOMEHT CHIIBI. edsoo.ru/f
14 .. “en 1.~ | IOBEICHUS B
IInedo cunbl. YenoBust paBHOBECHS TBEPIOTO fOc41a6 .
Tena — | okpyxaromiei
cpere.
NmMrynsc MaTepHalibHOM TOYKH, CHCTEMBI https://m. CamocrosTenbHO
15 | marepuanbHbIX ToYeK. UMmynbc cuibl. 3aKOH edsoo.ru/f | T/IaHUPOBATE H
COXpaHEHHUsI IMITyJIbca. PeakTHBHOE JIBHKCHHUE fOc43d6 | HPOBOAUTE
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PabGora u MomrHOCTh cuitbl. Kunernyeckas https://m. | ¢pusmueckue
16 | sHeprusa marepuansHOW TOuKH. Teopema 06 1 edso0.ru/f | sxcepuMeHTHI.
M3MCHCHUH KUHETHIECKOH YHEPTHH f0c4502
ITotennumanbuast s3Heprus. [loTeHIManbpHas https://m.
17 | 2Heprus ynpyro ne(pOpMUPOBAHHON TPYKHHBI. 1 edsoo.ru/f
IToTentnanpHas 2HEPTUS Tella BOIM3N fOc461a
MTOBEPXHOCTH 3eMITH
TTorenumanbHble U HENOTEHIUAIBLHBIE CUIIBI. https://m.
18 CBs13b pabOTHI HETIOTEHITHATIBHBIX CHII C 1 edsoo.ru/f
M3MCHEHHEM MEXaHWICCKOW SHEPTUH CUCTEMBI fOc478c
Tel. 3aKOH COXPaHEHUsI MEXaHUYECKOI SHEPrun
JlaGopaTtophas padota «/ccaenoBanne CBI3U
19 PabOTHI CHITBI C U3MEHEHHEM MEXaHUIECKOI 1
SHEPrHHM Teja Ha MPUMEpe PACTDKCHUS
PE3MHOBOTO KTyTa»
20 KonTponbHas padora mo Teme «KuHemaruka. 1 2—;2%5—%
JuHamyka. 3aKOHBI COXpaHEHHS B MEXaHUKE» f0cab74
Paszoen 3. Monexynapnas gpuzuxa u mepmoounamura / 24 uaca
OCHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO- https://m. | Wcnonb3oBath
21 | xuHeTnveckoi Teopun. bpoyHoBckoe 1 edsoo.ru/f | sHanus o
newkenue. Jubdysus fOc4dc2 | TeruoBBIX
SIBJICHUSIX B
XapaxkTep ABUKEHUS U B3aUMOAECHCTBUS YaCTHL] MTOBCETHEBHOI
22 | BemecTBa. Monenu CTpoeHHs Ta30B, 1 SKU3HH IS
)X(HIIKOCTeﬁ n TBépIH:IX TCII O6GCH€‘I€HI/IH
Oe3omacHoCTH
23 Macca monekyin. KonndecTBo BemecTsa. 1 1pyu o0paIeHuu ¢
IlocrosiHHast ABoragpo pHGOpaMH 1
R TEXHUYECKUMHU
2 TerutoBoe paBHOBecue. Temneparypa u e€ 1 yeTpoiicTaam,
usmepenue. [llkana remneparyp Lienbcus T8l COXAHEHHs!
_ 3JI0POBBSI U
Wneaneusbiii ra3 B MKT. OcHOBHOE ypaBHEHHE https://m. coOTIOIeHHS
25 | MKT 1 edsoo.rwt |
fOc4fde
9KOJIOTUIECKOTO
AOGcouoTHasI TeMIepatypa Kak Mepa cpeiHei https://m. TIOBC/CHI BU
26 | KMHETUYECKOW DHEPTUM JBIIKECHUS MOJICKYIL. 1 edsoo.ru/f | OKPYaroleH
YpaBuenne Menpeneepa-Kiamneipona focs1le | SPeAC
IIpuBoauTh
27 | 3akon [danbroHa. ['a30BbIe 3aKOHBI 1 TIpUMEPBI
9KOJOTUIECKHX
JIaboparopHas paboTa «MccnenoBanue MoCIe/ICTBHH
28 | 3aBHCHMOCTH MEX]y TapaMeTPaMH COCTOSHUS 1 paGoTsI
Pa3peKEHHOro rasza» iATaTeNnen
BHYTPECHHETO
29 W3omporiecchl B MIeaIbHOM ra3e u ux 1 % igﬁﬂiﬁg{’ "
rpaduyeckoe mpeacTaBiIeHUe f0c570e | rumposmextpocta
HIIAN.
30 BHYTpeHHsIs1 SHEPTUsi TEPMOTMHAMHYECKOM 1 https://m. | CamocTtosiTenbHO
CUCTEMBI U C1IOCOOBI €€ M3MEHEHUSI. edsoo.ru/f | mranupoBath u



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952

MNPUJIOXEHUE K OOII COO MOY «PYJHOT'OPCKAA COLI»

®I'OC COO, yrBepKaeHHBII NIPHKa30M

Mumnucrepcrsa IIpocsemenus Poccun
or 12.08.2022 Ne 732

KonnyectBo TemnoTs! u pabota. BHyTpeHHss f0c5952 | mpoBoauTh
SHEPTHUs OJJHOATOMHOTO HJICAILHOTO Ta3a (huznueckue
9KCIIEPUMEHTHI.
https://m.
31 | Buasl Temnonepenaun 1 edsoo.ru/f
fOc5c36
VienbHas TEMI0EMKOCTD BELIECTBA. https://m.

32 | KonmuuecTBO TEIUIOTHI MIPH TeTJIonepeaaye. 1 edsoo.ru/f
AnmabaTHbIN TIpoIIece f0c5c36
IlepBEIil 3aKOH TEPMOIUHAMUKH U €T hitps://m.

33 o e 633 eo gg O(J)1 ecaca o 1 eds00.1w/f
IIPUMEHEHHUE K U30IPOIL M fOchefc
HeoOpatuMocTs mmpolieccoB B pupoe. Bropoit hitps://m.

34 3a1<0HpTe MO, I/IHal\l/:I)I/II];[I/I PP P 1 eds00.1u/f

PMOZ 06230
https://m.

35 | Ilpunnun neiicteust u KI11 TerioBoit ManmHbl 1 edsoo.ru/f

f0c600a

36 | Lwuxir Kapno u ero KII/] 1

37 | Dkomnoruueckue mMpoodIEMbI TETIOIHEPTETHKH 1

N https://m.

s | QosSumountispox dlososmapan g | 3| oo

pMOZ f0c6938

KontponbHas paborta no reme «MomnexymsipHast hittps://m.

- (usnka. OCHOBBI TEPMOTUTHAMUKHY 1 £0s00.1u/f
' pMOn f0c6a50
ITapooOpa3oBanue u KoHaeHCcauus. Mcnapenne hitps://m.

40 I/IKI;/IHGHII)/I . 8 T, P 1 edsoo.ru/f

f0c63b6

AOcoJIroTHAs. M OTHOCUTENBHASA BIAXKHOCTH https://m.

4l Bo3ayxa. HaceIeHHbIH na; 1 80s00.1u/f
Ayxa. H P fOc64d8
Teépnoe Teno. Kpucrammmueckue u amopdHsie https://m.

42 | Tema. AHA30TPONHS CBOMCTB KPUCTAJLIOB. 1 edsoo.ru/f
Kunkue kpuctasibl. CoBpeMEHHbIC MaTePHAIIbI fOc65f0
IlnaBnenue u kpucranuzamus. Y aeiabHas https://m.

43 Teriora miasieHus. CyonuMmanus 1 eds00.1u/f

s a f0c6708
https://m.

44 | YpaBHEHHE TEIIOBOrO OajaHca 1 edsoo.ru/f

f0c6820
Pasoen 4. Dnexmpoounamuxa / 22 yaca

45 OnekTpu3anus Tea. DNeKTpudeckuil 3apsia. Jsa 1 https://m. | Ucnonb3oBaTh

BUJIA JIEKTPUYECKHX 3apsI0B edsoo.ru/f | 3uanus 06
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fOc6bcc
[IpoBogHHKH, AUIIIEKTPUKHU H https://m.
46 | momynpOBOJHHUKH. 3aKOH COXpaHCHUS edsoo.ru/f
3IEKTPUIECKOTO 3apsiia fOc6bcc
. https://m.
B3aumoneiictBue 3apsiioB. 3akon KynoHa. QoS- /M.
4t ToueuHbI# AMEKTPUUCCKUI 3aps edsoo.ru/f
P P fOc6ced
HanpsokEHHOCTD AIIEKTPHYSCKOTO TTOJISL. https://m.
48 | [IpuHIUI CYNEPIIO3UITUH IIEKTPUICCKHX edsoo.ru/f
nosiei. JInanm HanpsHKEHHOCTH fOc6df2
https://m.
Pabota cuit 3JeKTpOCTaTHYECKOTO MOJISL.
49 [Torenuman. Pa3HocTh MOTEHLIMATIOB edsoo.ru/f
HHa t f0c6f00
[TpoBOHUKH U AUAICKTPUKU B https://m.
50 | smekTpocTaTHueckoM moiie. JIuanekTpruueckast edsoo.ru/f
MPOHUIIAEMOCTh f0c7018
https://m.
51 | Bnekrpoémroctb. Konaencarop edsoo.ru/f
f0c7126
N https://m.
DNeKTPOEMKOCTD MIIOCKOTO KOHJICHCATOPA.
52 OHeprus 3apsHKeHHOT0 KOHAeHcaTopa edsoo.ru/t
Tt sap A P f0c72c0
53 Jlaboparophas pabora "Hzmepenne
ANEKTPOEMKOCTH KOHJIeHcaTopa”
IIpuHIMI KEUCTBYS U IPUMEHEHNE
54 | KOHJEHCATOPOB, KOMHPOBAILHOIO AINIAPATA,
CTPYHHOTO PUHTEPA. DIEKTPOCTATHYECKAS
3ammTa. 3a3eMIICHHE IeKTPONPUOOPOB
ONEKTPUUYECKUH TOK, YCIOBHUS €70
55 | CYWECTBOBAHMA. [HocTosiaubit ToK. Cuia Toka.
Hanpspxenue. ConpoTusienue. 3akoH OMa st
y4acTKa Ienu
TMocnenoBarenbHOE, MAPATLICIEHOE, CMEIIAHHOES https://m.
5g | COCAMHEHHE NPOBOTHHKOB. JlaboparopHuas edsoo.ru/f
pabota «/3yueHre CMEIIaHHOTO COSAMHEHUS fOc74f0
PE3UCTOPOBY»
https://m.
PaboTa ¥ MOIIHOCTh 3JEKTPHUECKOTO TOKA. Aps./im.
57 3akoH /[xoyns-Jlenna edsoo.ru/f
Y i f0c7838
3axon OMa ISt TTOTHOM (3aMKHYTO#) https://m.
snekTpuyeckoit nemu. KopoTrkoe 3aMbIKaHue. edsoo.ru/f
58 | Jlaboparopnas pabota «13mepenue D/1C fOc7ae0

HNCTOYHHKA TOKA U €T0 BHYTPEHHETO
COIIPOTHUBIICHUS

ANEKTPOMAarHUTH
BIX SIBIICHUSX B
MIOBCETHEBHOM
KU3HU 1151
oOecrieyeHust
0e30macHOCTH
TIpH OOpaIIeHNH ¢
npubopamu u
TEXHUIECKUMH
YCTpOHCTBaMU,
IUISL COXPaHEHUs
3I0POBBS U
coOJroIeHAS
HOPM
9KOJIOTHYECKOTO
MOBEJICHUS B
OKpY>Karolen
cpere.
IIpuBoauTh
IIPUMEPHI
BIIMSIHUS
3JIEKTPOMATrHUTH
BIX M3JIyYCHHUH Ha
KHUBBIE
OpPTraHU3MBbI.
CaMocCTOATENbHO
IUTAHUPOBATH U
IIPOBOAUTH
¢buznueckue
9KCHEPUMEHTHI.
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SHCKTI)OHHEI}I IpoOBOAUMOCTD TBépZ[I:IX
METaJI0B. 3aBUCHMOCTD COIIPOTUBJICHUSA

59 1
METaJUIOB OT TEMIIEPATYPBbI.
CBepXITPOBOIUMOCTH
60 OnexTpuyeckuil ToK B Bakyyme. CBolicTBa 1
IICKTPOHHBIX MYyYKOB
ITomynpoBonHYKH, UX COOCTBEHHAS U https://m.
61 | mpumecHas nmpoBoguMocTh. CBocTBa p—N- 1 edsoo.ru/f
nepexosa. [lomynpoBoTHUKOBBIE IPUOOPHI fOc84ae
https://m.
62 | UroroBas mpoMexKyTOUHAs aTTeCTAIlH 1 edsoo.ru/f
fOc82ba
DJNEKTPUYECKUH TOK B paCTBOPaX U pacIuiaBax https://m.
63 | 2MEeKTPOIUTOB. DICKTPOIUTHICCKAS 1 edsoo.ru/f
JUCCOIHAITHSL. DIEKTPOITH3 fOc84ae
DNEKTPUYCCKUH TOK B Ta3zax. https://m.
64 | CaMOCTOSATENBHBIN U HECAMOCTOSTEIbHBIN 1 edsoo.ru/f
paspsa. Monaus. [Tnazma f0c86fc
DJIeKTpUYECKUE MPUOOPHI U YCTPOUCTBA M UX https://m.
65 | mpakTudeckoe npuMeHeHue. [IpaBuiia TeXHUKH 1 edsoo.ru/f
0e30macHOCTH f0c88be
https://m.
66 | O6oOmammui Ypok «DJIEKTPOIMHAMHUKAY 1 edsoo.ru/f
fOc8a8a
KonTponbHas paborta o teme https://m.
67 "OnekTpoguHaMuKa" ! edsoo.ru/f
PO f0c8c56
https://m.
68 | Ob6o6rmmaromnwmii ypok mo Temam 10 kiracca 1 edsoo.ru/f
fOc8f6e
11 xnacc
Bcezo 68 uacos, 6 neoento - 2 yaca
HazBanue paznena / KonmuecTBo 4acoB Ha U3ydeHUe pasjesa
Ne Tema ypoxka Komnuecto | O0P .
BocnurarenbHbIi
YPOK 4acoB
a MOTEHIMAN YpoKa
Pazoen 1. Dnexmpoounamuxa / 11 uacos
ITocTosTHHBIC MATHUTHI ¥ KX https:// | Ucmonb30Bath
1 B3auMoieiicTBue. MarautHoe nosie. Bektop 1 m.edsoo | 3HaHus 00
MarHUTHOM MHAYKIMH. JIMHUKM MarHUTHOM Iu/ffOCc | anmekTpoMarHuTH
WHIYKIIUU 9778 | bIX IBIECHUAX B
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MarsnuTtHoe noje NpoOBOJHUKA C TOKOM. https://
2 | OmeiT Dpcrena. Banmopeiicteue M.edsoo
MPOBOTHUKOB C TOKOM 1u/ffoe
98fe
https://
3 JlaboparopHnas pabota «3ydenue m.edsoo
MArHUTHOT'O TIOJISl KATYIIKHA C TOKOM)» Tu/ffOc
98fe
JleiicTBHE MarHMTHOT'O TOJIS HAa MPOBOTHUK https://
4 | C TOKOM. Cuna Ammepa. Jlaboparopuas m.edsoo
pabota «VccienoBanue JeHCTBUS .ru/ffOc
IIOCTOSIHHOT'O MarHUTa Ha PaMKy C TOKOM)» 9ac0
JlelicTBME MArHUTHOTO TOJIS HA n%%o
5 | mBmKynIyrocs 3apshKeHHYRO yacTtuiy. Cria e
Jlopenna. Padota cuiibl Jlopenna 1u/ffoe
odf4
OnexrpoMarauTHas HHIYKIws. [ToTok
6 BEKTOpa MarHuTHOM unaykuuu. IC
WHAYKIAHA. 3aKOH JIEKTPOMArHUTHON
unaykiun Gapazes
https://
7 | BxomHOH KOHTPOJIBb m.edsoo
Iu/ffOc
als0
WH1yKTUBHOCTD. SIBIEHUE CAMOMHIYKITHH. https://
O/1C camOoMHIyKIIMU. DHEPrUsl MArHUTHOTO m.edsoo
g | OIS KATYNIKH C TOKOM. Tu/ffOc
DIIEKTPOMarHUTHOE IOJIe a600
JlaGopaTtopHast padota «HMccnenoBanue
SIBIICHUS DJIEKTPOMATHUTHOU WHAYKIIUM
TexHu4eckue ycTpoiucTBa U ux
MPUMEHEHUE: TIOCTOSTHHBIC MarHUTHI,
9 | PMEeKTPOMArHUTHI, HIEKTPOIBUTATEND,
YCKOPHUTEH JIEMEHTAPHBIX YACTHII,
UHAYKIIMOHHAS TIeYb
https://
10 O6o6marmuii ypok «MarauTHoe moJe. m.edsoo
DNeKTPOMAarHUTHAS WHITYKITHS .ru/ffOc
ab82
https://
11 KonTponpHas paborta o Teme «MaruutHoe m.edsoo
noJie. DIeKTPOMAarHUTHAS WHIYKITHSD) .ru/ffOc
ads8

IIOBCEIHEBHOM
JKU3HH IS
obecrieyeHus
0e30IMacHOCTH
pu oOparieHuu
¢ npubopamu u
TEXHUYECKUMU
YCTPOMCTBAMHU,
JUISL COXpaHEHUS
3JI0pOBBS U
coOroIeHns
HOPM
9KOJIOTHYECKOTO
IIOBEJICHUS B
OKpY’Karoleu
cpere.
[IpuBoHTH
TIPUMEPBI
BIIHSHUA
AJIEKTPOMArHUTH
bIX U3JIy4€HUH Ha
JKHBBIE
OpraHU3MBI.
CaMOCTOSTEIBHO
IJIAHUPOBATh U
MIPOBOJINTH
buznveckue
IKCIIEPUMEHTEI.

Pazoen 2. Konebanus u eoanwvt / 24 uaca
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CB0OOOIHBIE MEXaHUYECKHE KOJICOAHHSI. https://m.
1o | Tapmonmdeckue koneGanus. Y paHenne %
N ca
rapMOHHYECKUX KojieOanwuii. [IpespaieHue B
SHEPTUH
JTaGoparopuas pabora «HccienoBanue
13 | 33BHCHMOCTH MIEPHO/IA MAITBIX KoneOaHuii
rpy3a Ha HUTH OT JUTMHBI HUTH H MacChl
rpys3a»
KonebarenbHblii kKoHTYp. CBOOOIHBIE https://m.
3JIEKTPOMArHUTHbIE KOJICOaHHS B 76350&2“0/ f
c
14 | uneanpbHOM KOJIeOATEIHHOM KOHTYPE. —
AHAIOTUst MEXy MEXaHHYECKHMH U
SIIEKTPOMArHUTHBIMH KOJIEOaHUSMHU
dopmyita Tomcona. 3aKOH COXpaHEHHS https://m.
15 | oHepruu B UAEAIBHOM KOJIEOATENEHOM edsoo.ru/f
fOcb9c4
KOHTYpE
IIpencraBnenue o 3aTyxXarOIIMX https://m.
KoJIe0aHusIX. BEIHYKI€HHbIE MEXaHHUECKUE £ds00.ru/f
16 fOcbb86
Kosiebanus1. Pesonanc. BeiHyxeHHbIe
SIIEKTPOMArHUTHBIE KOJICOaHUs
[Tepemennbiit Tok. CHHYCOUTTbHBIN https://m.
17 HepeMEHHBIN TOK. MOLIHOCTh IEPEMEHHOTO %
N c
TOKa. AMIUIUTYIHOE U JIEUCTBYIOIIEE -
3HAYEHHE CHJIBI TOKA U HAMPSKCHHSI
18 Tpancdopmarop. [IpousBocTBo, nepenaya
¥ OTpeOIeHHE IEKTPUUECKOM YHEPTUU
VYCTpOUCTBO U MPAKTHYECKOE TPHUMCHEHHE https://m.
19 | seKTpHYECKOro 3BOHKA, FeHepaTopa %
N cc
HIEPEMEHHOT'0 TOKa, JIMHHUI dJIeKTpoIiepeiayd
DKOJIOTHYECKHE PUCKH ITPU TPOU3BOICTBE
20 | snextposneprun. Kynbrypa HCOIb30BaHUS
3JIEKTPOIHEPTUH B TOBCETHEBHOM JKH3HU
MexaHuueckre BOJIHBI, YCIOBHS https://m.
acnipoctpanenus. [Tepuoa. CKopocTh edso0.ru/f
91 | PacHpocTp proa p fOcca54
pacrpoCTpaHeHHs U JIJIHHA BOJHBL
[TomepevHbIe U MPOIOIBHBIE BOIHBI
29 3Byk. CkopocTb 3ByKa. [ pOMKOCTB 3BYyKa. Q(;tsosd/ ﬁ [Df
Bricora Tona. TemOp 3Byka “fOcccoc
93 DNeKTPOMArHUTHbIE BOJIHBI, HX CBOMCTBA U Q(;tsosdl i [T/f
ckopocTb. [IIkana 371eKTpOMarHUTHEIX BOJIH “foccfe0
24 | TIpUHIHUTIBI PAJHOCBS3H U TEJIEBUICHHUSL.

XapakTepu3oBarb
ri100aabHbIE
poOJIeMBlI,
CTOSIIIUE TTePe]T
YeJI0BEYECTBOM:
JHEPreTHYCCKHE,
CBIPBEBBIE,
IKOJIOTHYECKUE, —
1 pOJib (DU3UKHU B
PEIICHUN YTHX
poOJeM.
OOBsCHATD
TIPUHIIMIIBI
paboTHI
XapaKTePUCTHKU
W3YYCHHBIX
MaIlvH,
npuOOpoB U
TEXHUUYECKUX
YCTPOMCTB.
CamocTosTenbHO
TUTAHUPOBATH U
MIPOBOANTH
¢buznueckue
HKCIIEPUMEHTHI.
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PazButne cpeacts cBsa3u. Paguonokanus

KoHntpoinbnas padora «Konebanus u hitps://m.
25 edsoo.ru/f
BOJIHBI» fOcc6f8
[IpsMONIHMHEHHOE PACIPOCTPAHEHUE CBETA B https://m.
26 | ogHOpOIHOI cpesie. ToYeUHBINH HCTOYHHK 793050(?3;?(; f
c
cBera. JIyu cBera —
OtpakeHue cBeTa. 3aKOHbBI OTPAKCHUS https://m.
27 | cBera. I[locTpoenue n3o0paxeHuii B %
IUIOCKOM 3epKalie —
[penomienue ceera. [TonHOE BHYTpEHHEE https://m.
28 | orpaxenue. [IpenenbHbIA yro HOIHOTO %
BHYTPEHHETO OTPasKCHHS B
https://m.
TOpHAas Ta «3mepeHu HUPS.FAN.
29 JlabopaTtopHas pabota «3mepenue edsoo ru/f
MIOKa3aTesIs MPETOMIICHHS CTEKIIa» “focd67a
JIunsel. ITocTpoeHne U300paXkKeHUi B https://m.
30 | muuze. @opMyIia TOHKOM JIMH3EIL. edsoo.ru/f
fOcddle
YBenuueHue JINH3bI
31 JlabopaTtopHas pabora «HMccnenoanue
CBOMCTB M300paKCHUH B JIMH3AX)
JHucnepcus ceera. CI0XKHBIH COCTaB 0€710T0
32 | cBera. LIBer. JlabopaTopHast pabota
«HabmroieHre TUCTIEPCHE CBETa»
33 Wnrepdepennus ceera. JIudpakius cBeta. Q(;ZOS(;/ i[?/f
JudpaxknuonHas pemeéTka f0ced2?
ITorepedHOCTh CBETOBBIX BOJIH. https.//m.
34 m edsoo.ru/f
OJISIpU3AIINs CBEeTa f0cfo2e
35 OnTuyeckue MpudOpPHI U yCTpoicTBa 1
YCIIOBHUS UX 0€30MaCHOTO MPUMEHCHHUS
Pazoen 3. Ocnosvi cneyuanvroi meopuu omuocumenviocmu (Oanee — CTO) / 4 uaca
I'paHuUIIbl IPUMEHHUMOCTH KJIACCHYECKOU NUPS: /M. | pr o E30BATE
> edsoo.ru/f
36 | mexanuku. [locTynarsl crienuanrsHON focfas2 | momydenHELe
TEOPUH OTHOCUTEIBHOCTH SHANWS B
: IIOBCEHEBHOU
OTHOCHTETBHOCTH OJTHOBPEMEHHOCTH. https://m. }KI/ISHP?H 0
37 | BameyieHre BpEMEHH M COKPAIIEHHE edsoo.ru/f p
J— fOcfad2 | oOpaieHuu ¢
npudopamu u
DHEPIUsl ¥ MMITYJILC PENATUBUCTCKOM https://m. | TEXHHHCCKIMU
38 | wacTuupl. CBSA3b Macchl C SHEPrUel u €ds00.1u/f | yCTPOHCTBAMH
fOcfc68 | (cueTumx

HUMITYJIBCOM. 9Hepr1/151 ITOKOA
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39 KonTtponsHas padora «Ontuka. OCHOBBI er:]ctitsosc:)/ig}f
CHEeIHUATBHON TEOPUN OTHOCUTEIHHOCTH f0cf6f0
Paszoen 4. Keanmosas ¢uzuxa / 15 wacos
®oronsl. opmyna [1nanka. Dueprus u https: //m.
40 edsoo.ru/f
UMIyJIbC GOTOHA f0cfel6
OTtkpeITHE U HccienoBanue GotodddekTa. hitps://m.
41 A edsoo.ru/f
Omnpitel A. I'. CroneroBa fOcffca
3akonsbl poTodddekra. YpaBHeHue https://m.
42 | Ditamreiina 1 Gporospderra. «Kpacuas w
rparuiay Gorodddexra e
JaBnenue cBera. Onwithl [1. H. JIeOenena. hitps://m.
43 X . edsoo.ru/f
UMHYECKOE JICHCTBUE CBETA f0d04a6
TexHUYecKne yCTpOUCTBA U MTPAKTUYECKOE
44 | mpumenenue: GpoTorneMenT, GOTONATIHK,
COJIHEYHast ObaTapesi, CBETO O]
Penienue 3a1a4 o reme «71€MEHTBI https://m.
45 y edsoo.ru/f
KBaHTOBOM ONTHKI» 040302
Monens atoma Tomcona. OTBITE https://m.
46 | Pesepdopaa o paccessHUIO (-9aCTHII. W
[TnaneTapHast MOJIeNb aTOMa e
https://m.
47 | Ilocrynatel bopa edsoo.ru/f
fOdOafa
N3nyuenne u nornomieHue (GOTOHOB MpH https://m.
48 | mepexojie aTOMa ¢ OJHOIO YPOBHS DHEPTHH W
Ha Apyrou. Bunsl ciektpos e
BoiHOBBIE CBOWCTBA YacTHUIL. BOJIHEI 1€ https://m.
49 | Bpois. KoprmyckynsipHO-BOITHOBOI %
nyanu3Mm. CIIOHTAaHHOE M BBIHYK/ICHHOE TREEs
U3JTy4eHHE
OTKpBITHE PAAHMOAKTUBHOCTH. OMBITHI https://m.
50 | Pesepdhopaa 1o onpeaeeHuio cocTaBa %
PaTUOAKTHBHOTO U3TyUCHHUS -
CsoiicTBa anb(a-, Oeta-, raMMa-U3JIy4eHUs.
51 | BrnusitHue pauOoaKTUBHOCTH Ha )KHUBBIC
OpraHHU3MBI
o https://m.
59 OTKpBITHE IPOTOHA U HEUTPOHA. M30TOMBI. edsoo.ru/f

Anbda-pacnaa. NeKTPOHHBIN U

f0d1162

WOHU3UPYIOLIUX
YaCTHII,
JIO3UMETP), IJIs
COXpaHEHUs
3710pOBbS U
COOJIIOICHUS
HOpM
SKOJIOTHYCCKOTO
IOBEICHHS B
OKpYy>Karolen
cpene.
[IpuBouTH
MPUMEPbI
BIIUSHUS
paaOaKTUBHBIX
W3JIy4YCHHUH Ha
JKUBBIE
OpraHU3MBbl.
ITonumats
MIPUHITATT
IEUCTBUSA
JIO3UMETpa U
pazinyarhb
YCJIOBHS €TO
HCITOJIb30BaHUS.
IlounMmats
9KOJIOTHYECKHE
poOJIEMBI,
BO3HHUKAIOIINE
npu
HCIOJIb30BaHUU
ATOMHBIX
AJIEKTPOCTAHIUH,
U TIYTH pEIIeHUs
3THUX MpoOIIeM,
MEePCIEKTUBBI
HCIIOIb30BaHUS
YIPaBJISIEMOTO
TEPMOSIAEPHOTO
CHHTE3A.
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MO3UTPOHHBIN OeTa-pacman. ["amma-
U3JTy4eHue

DHeprus CBA3U HYKJIOHOB B sifipe. SInepHbie https://m.
53 | Peaxuuy. Snepusiii peakrop. [IpoGnemsr, 1 %
MEePCIEKTUBBI, YKOJIOTUUECKHUE aCTICKThI EE—
AJIEPHOMN SHEPIETUKH
DnieMeHTapHble YacTullbl. OTKphITHE https://m.
HO3UTPOHA. MeTo/ibl HaOIIONEHUS 1 %
54 | PETHCTPAIMH 3IEMEHTAPHBIX YACTHIL. 1 IR
Kpymsiii ctonn «®yHIaMeHTalIbHbIE
B3auMoJielicTBHs. ENMMHCTBO (hr3mdeckoit
KapTUHBI MUPA»
Pazoen 5. Dnemenmor acmponomuu u acmpoguzuxu / 7 uacoe
Bun 3Bé3nHOr0 HeOa. Co3Be3nus, sipKue
55 | 3BE3mpl, IUIAHETHI, UX BUAUMOE JIBHKEHHUE. 1
CoitHeuHas cucTema
56 Comnnue. ConHeyHasi akTUBHOCTb. 1
Hcrounmk OHCPIrun CouHna u 3BE311 XapaKTepplg()BaT],
n rio0abHbIC
33?3)11,1, HX OCHOBHBIE XapaKTEPUCTAKH. npoGIEMBI,
3BE&31bI ITIABHOM MOCIIENI0BATENBHOCTH. CTOSIIHE TIepeNt
57 BuyTpennee crpoenue 3BE3 . 1 YeNIOBEUECTBOM:
CoBpeMeHHBIE TTPEICTABICHUS O SHepreTHIecKIe,
MPOHCXOMACHUH 1 OBOJIOLMH ComnHia n CHIpBEBBIE,
3BE3IL HKOJIOTHYECKHUE, —
Muneunsiii [Iyre — Hama ["anakTuka. M postk Qu3iKu B
pEeLIeHUH 3TUX
58 [TomoxxeHne u ABMKECHHIE (;onHua B 1 npo6eM.
lNamakTuke. 'anaktuku. YEpHbIE IBIPHI B
SUIpaX raNaKTHK CaMOCTOSTEILHO
TJIAHUPOBATh U
Bcenennas. Pazoeranue ranaktuk. Teopus IIPOBOAHTH
59 | bonbmioro B3psiBa. PennkToBoe uznydeHue. 1 (usmaeckue
MeTaratakTuka SKCIIEPUMEHTBI.
60 | Hepemennble mpoOIeMbl aCTPOHOMHUH 1
61 KonTponpHas padora «I1eMeHThI 1
ACTPOHOMUU U aCTPOPHUZUKIY
Paszoen 6. Oboowarouee nosmopenue / 4 uaca
62 | UToroBas mpoMeKyTOUHas aTTECTAIUs 1 Hcnonp3oBath
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O6o6marommii ypok. Pois dusuky n IOy CHHBIC
aCTPOHOMHUH B IKOHOMHUYECKOMH, SHAHWA B .
TEXHOJIOTHYSCKOM, COITMAJIbHON B HOBCCAHCBHOU
63 | sTHuecKoil chepax AeATETLHOCTH YeIoBeKa )KgBHH Tipu
O6o06matromuii ypok. Poibs u mecto Gpusuku 0 p%meHHH ¢
1 aCTPOHOMUU B COBPEMEHHOMN HAyYHOU TpHOOpaMu 1
KapTHHE MDA TEXHUYECKUMHU
YCTpOMCTBaAMU
. . CUETYHUK
O6o06matomuii ypok. Pons puzndeckoit ;OHI/BH u
64 | Teopun B hOpMUPOBAHUU MIPEICTABICHUN O « qaCTHinOm
(bU3UYECKON KapTHHE MUpPA i
JIO3UMETP), ISt
COXpaHEHUs
3I0pPOBBS U
cOoOIroIeHUSA
Ob6o6maromuit ypok. Mecto ¢puzndeckoi HOpM
65 | KAPTHHBI MDA B o0mIem psiay SKOTOFHYCCKOL
COBPEMEHHBIX SCTGCTBCHHO-Hay‘IHLIX 0 IOBEICHAT B
MPEJICTABICHHUIA O TIPUPOJIC OKpyRAIoIIEi
cpere.
66 MarunuTtHoe nojie. DJIeKTpOMarHuTHast
WUHAYKIHS
67 Ontuka. OCHOBBI ClIEHHAIBHON TEOPUH
OTHOCHUTEIBLHOCTH
68 KBanrtoBas ¢usuka. J1eMeHThI

ACTPOHOMHUHU U aCTPOPU3UKH
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