115. PepepanbHasa paboyas nporpamma no yye6Homy npeamety "®dusuka"
(6a3oBbIN YpOBEHbD).

115.1. ®enepanbHas paboyas mporpamma o ydeOHoMy mnpenmery "®dusuka" (6a30BbIi
YPOBEHB) (J1aj1ee COOTBETCTBEHHO - IIPOrpaMMa 1o (Gu3uKe, GU3nKa) BKIFOYACT MOSICHUTEIBHYIO
3aMKCKy, COJepKaHue 00yUeHHU S, INITAHUPYEMbIe PEe3yIbTaThl OCBOSHUS POTPaAMMBI IO (pHU3HUKE.

115.2. TlosicHuTenpHasT 3amycKa OTpakaeT OOIIME eI W 3aJauyd HM3ydeHHs] (DU3UKH,
XapaKTEPUCTUKY TCHUXOJOTHYCCKUX MPEANOChUIOK K €ro M3y4eHHI0 OOydYarolUMUCs, MECTO B
CTPYKType Yy4eOHOro IUIaHa, a TaKkKe MOAXOAbl K OTOOpY COJep>KaHus, K OIpeAeTICHUI0
MJIAHUPYEMBIX Pe3yJIbTaTOB.

115.3. Conepxxanne 0Oy4YeHHUsS PACKPBIBACT COJACpI)KATEIbHBIC JIMHUU, KOTOPHIE
IpeUIaraloTcst sl 00s3aTeIbHOI0 M3Y4YEeHUsI B KaXKIOM KJlacce Ha ypOBHE CPEIHEro OO0IIero
o0OpazoBaHwUs.

115.4. Tlnanupyemble pe3ylbTaTbl OCBOCHHS IPOTpaMMbl 1O ()U3MKE BKIIOYAIOT
JUYHOCTHBIE, METAIlPEeIMETHbIE pe3yJbTaThl 32 BECh NEPUOJ OOYUEHHS Ha YPOBHE CpPEAHEro
obmiero o0pazoBaHUWs, a TaKXKe MMPEIAMETHBIC JOCTHKCHHS OOYYaIOMIErocs 3a KaXKIbIH IO
o0OyueHusl.

115.5. NoAcHUTenbLHaA 3anucka.

115.5.1. IIporpamma mo ¢u3uke 0a30BOr0 YpOBHS Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa HAa OCHOBE IOJIOKEHUH M TpeOOBaHMH K pe3ysbTaTaM OCBOEHUS
OCHOBHOM oOpazoBarenbHOM mporpammel, npencrabieHHbix B ®I'OC COO, a Ttakke ¢ yueToM
benepanbHOi pabGoueil mporpamMMbl BOCIHUTaHHMS M KOHLENIMM IpEenofaBaHus Yy4eOHOro
npenmera "®usuka" B 00pazoBaTenbHbIX opranuzanusax Poccuiickoil @enepanuu, peaan3yrommx
OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBI.

115.5.2. Coneprxanue nmporpaMMsl 1o (pu3nKe HarpaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTuHbI Mupa oOyuatommxcs 10 - 11 knaccoB npu 00ydyeHuu ux ¢pusuke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITEIbHOCTHOTO Noaxoaa. [Iporpamma no ¢usrke COOTBETCTBYET
tpeboBanusiM GPI'OC COO k nmiuaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3ynbTrataM OOy4YeHHs, a TaKK€ YUHUTHIBAET HEOOXOAMMOCTh pPEaTU3alUU MEXIPEAMETHBIX
CBsizell (M3UMKU C €CTEeCTBEHHO-HAyYHbIMM YYeOHBIMHM IpeaMeTaMu. B Hell ompenensiorcs
OCHOBHbIE 1IeIM M3Y4eHHUs (U3UKU Ha YPOBHE CpeIHEro obiiero oOpa3oBaHMsl, IUIAHUPYEMBbIE
pe3yibTaThl OCBOCHUS Kypca (PU3MKH: TMUYHOCTHBIE, METaNpeIMETHbIE, IPEeMETHbIE (Ha 6a30BOM

YpOBHE).

115.5.3. IIporpamma 1o (pu3HKE BKIIOYAECT:

[Inanupyemble pe3yabTaThl OCBOCHUS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM YHCIIE
IpeMETHBIE PE3YJIbTAThI M0 T0/1aM O0YUYEHHUS;

Conepxanue yaeOHOro npeamera "dusuka' 1mo rogamMm o0ydeHusI;
b

115.5.4. Ilporpamma o (u3uKe MOXKET OBITh MCIIOJIb30BaHA YUUTENISIMU KaK OCHOBA JUIA
cocTaBieHUs cBoUX pabouux nporpamm. [Ipu pa3pabotke paboyeil mporpaMmbl B TEMAaTHUYECKOM
IUTAHUPOBAHUHU JIOJKHBI OBITh YYTE€HBI BO3SMOXXHOCTH UCIOJIB30BAHHUS AIIEKTPOHHBIX (IIM(PPOBBHIX)
0o0pa3oBaTeNbHbIX  PECYpCOB,  SBISIIOIMIMXCA  y4eOHO-METOJUWYECKUMH  MaTepualaMu
(MyTbTUMEIUIHBIE TMPOTPaMMBbl, JJIEKTPOHHBbIE YYEOHMKHM M 3aJaYHUKH, DIIEKTPOHHBIE
OuOIMOTEKH, BUPTyaJbHbIE J1a0OpaTOpUU, WIPOBbIE MPOrpaMMbl, KOJJIEKUHUU LHUPPOBBIX
00pa30BaTeNbHBIX PECYPCOB), PEATH3YIOUIMMH AUIAKTHUYECKUE BO3MOKHOCTH HH(POPMALIMOHHO-



KOMMYHUKAIIUOHHBIX TGXHOHOFHﬁ, COACPIKAHUC KOTOPBIX COOTBCTCTBYCT 3aKOHOHAATCIILCTBY 06
00pazoBaHUM.

115.5.5. IIporpamma o pu3mKe IpeoCTaBISIET BO3MOKHOCTD JUIsl pEATH3AIMH Pa3IHIHbIX
METOJAMYECKMX TIOJXO0J0B K OpraHu3anuu oOydeHHs] (U3MKE TpPU YCIOBHH COXPAaHCHHUS
00513aTEIbHOM YaCTH CO/ICPIKaHUs Kypca.

115.5.6. ®usuka kKak Hayka o Haubosee OOIIMX 3aKOHAX IMPHUPOIBI, BBHICTYIAasl B Ka4eCTBE
y4eOHOro MpeIMeTa B IIIKOJIe, BHOCUT CYIIICCTBCHHBIN BKJIQ/l B CHCTEMY 3HAHH 00 OKpYKaOIIEeM
mupe. HIkonapHBIA Kypc GU3MKH - CUCTEMOOOPa3yOIIUi AJii €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJIBKY (PH3UYECKIE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SBICHUH, H3y4aeMbIX
XUMHUeH, Ouonoruel, pusnyeckoi reorpadueid m acTpoHoMuel. Mcmonb30BaHUE W aKTUBHOE
MpPUMEHEHHE PU3NICCKIX 3HAHUH OTPEIeNIIeT XapaKkTep U Pa3BUTUE PA3HOOOPA3HBIX TEXHOJIOTUI
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHHUS KOCMOCA, MOJYYEHHS HOBBIX MAaTEpUajOB C
3aJIaHHBIMH CBOMCTBaMH U APYyruX. V3ydeHne GU3NKu BHOCUT OCHOBHOM BKJIaJ B (JOPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTHUHBI MUpa 0Oydaromuxcsi, B (GOpMUPOBAHHWE YMEHUU MPUMEHATH
HAYYHBIA METO/T TIO3HAHWSI IPU BBIMOJTHEHUY UMU YICOHBIX UCCIICIOBAHMIM.

115.5.7. B ocHOBY Kypca (pU3MKH 111 YPOBHS CPEAHETO 001Iero 00pa3oBaHus MOI0KEH P
ujeH, KOTOpble MO’KHO pacCMaTPUBATh KAK MPUHIUIIBI €0 IOCTPOEHUS.

Wnes nenoctHoctu. B cOOTBETCTBUU € HEll Kype SIBJISETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKUT MaTepual U3 BCEX Pa3esioB (PU3MKH, BKIIOYACT KaK BOIMPOCH KJIACCUUECKOW, TaK U
COBPEMEHHOU (PU3UKU.

Wnes renepanuzanuu. B cooTBeTcTBUM ¢ HEll MaTepual Kypca (GU3HKH 0ObEIHMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (GOpMHpPOBaHHE IPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€puH, BELIECTBE U IOJIE.

Wnes rymanurapuszanuu. Peanusanus uaeu npeanoigaracT UCIojIb30BaHUE T'YMaHUTAPHOIO
noTeHIana PU3NUECKON HayKu, OCMBICIICHUE CBSI3M pa3BUTHUS (U3UKHU C pa3BUTHEM OOIIECTBA, a
TaK)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU M SKOJOTHUYECKUMHU MTPOOIeMaMHu.

Wnes npuxnannoit HanpasieHHocTH. Kype Gpu3nku npeamnonaraet 3HakOMCTBO C HIHPOKUM
KPYI'OM TEXHUYECKUX U TEXHOJOTMYECKUX IPUIIOKEHUN U3YUEHHBIX TEOPUM U 3aKOHOB.

Wnest oSKOIOrM3alMM peanus3yercs IIOCPEACTBOM BBEIACHHUS DIEMEHTOB COJEP)KAHUA,
MOCBALIEHHBIX 3KOJIOIMYECKMM NpoOjieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTUH, a TakKe 00CYKIeHHs MPoOJIeM palliOHAIBHOTO MPUPOIOII0Ib30BAHUS U
HKOJIOTHUECKOM O€30MacHOCTH.

115.5.8. CrepxHeBbIMH DJIEeMEHTaMU Kypca (U3MKH Ha YPOBHE CpEeIHero oOIero
o0Opa3oBaHus SBIAIOTCS (uU3NUeckue Teopuu ((POpMHpPOBAHUE MPEACTABICHUA O CTPYKType
MOCTPOCHUS (U3HUECKON TeopuH, poiaM (QyHAAMEHTaJIbHBIX 3aKOHOB W MPUHLHUIIOB B
COBPEMEHHBIX TNPEACTABICHUSAX O MPUPOJE, TPAHHUIAX MPUMEHUMOCTH TEOPHM, A ONMUCAHUS
€CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOIIECCOB).

115.5.9. CucteMHO-AESITETFHOCTHBIN MOAXO0/ B Kypce (DU3UKHU Pean3yeTcs MPEkKIe BCETO
3a CYeT OpraHHU3alMHi HKCIEPUMEHTAIbHON JIeATEIbHOCTH oOyuatommxcs. [[i1s 6a30Boro ypoBHs
Kypca (pU3UKHU - 3TO UCMOIB30BaHNE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB
1 jabopaTopHbIX paboOT, KOTOphIE B MporpamMme o (u3uke OObEIWHEHBI B OONIUH CIHCOK
YUEHHYECKUX MPAKTHYECKHX padoT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOJIUMBIX JUIsI KOHTPOJII W OILIEHKH, OCYIIECTBISACTCS YYaCTHHKAMH OOpa30BaTEIbHOTO
mpolecca UCXo/Is U3 0COOCHHOCTEH TUTAaHUPOBAHMS U OCHaIeHHs kabuneta gusuku. [Ipu aTom



obecreunBaeTCs OBJIaACHUC 06y‘-IaIOH_II/IMI/IC}I YMCHUSAMU HPOBOJUTH KOCBCHHLIC H3MCPCHUA,
HCCICaO0BaHUA 3aBHCHUMOCTECH (bl/ISI/I‘ICCKI/IX BCJIMYMH MW IIOCTAaHOBKY OIIBITOB II0 IIPOBEPKE
MMPCAJIOKCHHBIX TUIIOTE3.

115.5.10. Pemmenue pacueTHBIX U KAYECTBEHHBIX 3a7a4 C 3aIaHHON (PU3MUECKOU MOJICTIBIO,
MO3BOJISIOIIEE TPUMEHATh U3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3jena Kypca,
TaK W HHTETPHUPYS 3HAHMS M3 Pa3HbIX pas3aenoB. JlJIs KadyeCTBEHHBIX 3a7ad MPUOPHUTETOM
SBIISIIOTCS 3aJlaHusl Ha OOBSCHEHWE TMPOTCKaHWS (PU3MYECKUX SBICHUA W TPOIECCOB B
OKPY’KaIOIIEeH XU3HH, TpeOyromue BbIOOpa (DU3WYECKONW MOJETW Il CHTYallud IPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

115.5.11. B cootBerctBuu ¢ tpeboBanusmu ®I'OC COO k MarepuaabHO-TEXHUUYECKOMY
obecrneueHnI0 yaeOHOro mpoliecca 0a30BbIid ypOBEHB Kypca (DU3UKK Ha YPOBHE CPETHETO O0IIEeTo
00pa3oBaHMs JOKEH M3y4aThCs B YCIOBUAX MpPEeIMETHOro kabuHera (DU3UKU WIH B YCIOBHUSAX
WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOro nukia. Hanuune B xaOunere
bu3uk HEoOXOJUMOro J1IabopaTOPHOro OOOpYIOBAaHUS [UIsl BBIMOJIHEHHS] yKa3aHHBIX B
nporpaMme 1o pu3nKe YIeHHISCKUX IPAKTHIECKUX PAbOT ¥ JEMOHCTPAIIMOHHOTO 000PYyI0OBaHUS
00s3aTeNBHO.

115.5.12. JlemoHcTpammonHoe 000pyoBanue GOpMHUPYETCS B COOTBETCTBHH C IPUHITUIIOM
MHHUMAJIbHOHM JIOCTaTOYHOCTH M OOECIEYMBAET IIOCTAHOBKY IEPEUYHCICHHBIX B IPOrpamMMe M0
(1)I/I3I/IK€ KJIFOYCBbIX IIGMOHCTpaIII/H\/JI A1 UCCICAOBAHUSA H3YYaCMbIX SIBJICHUN U ImponecconB,
SMIUPHUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, HX TEXHHYECKUX MTPUMEHEHUH.

115.5.13. JlaGopatopHoe o0OOpymOBaHWE IS YYCHHYECKUX TPAKTUYECKUX padoT
dopmupyeTcss B BHIC TEMAaTHYCCKMX KOMILUICKTOB M OOECIEUMBACTCSI B pacyere OIHOTO
KOMIUIEKTa Ha JBYX OOydarommxcs. TeMaTHuecKue KOMIUIEKTHI JJAOOpaTOpHOTO 000pyIOBaHUS
JIOJIKHBI OBITH MOCTPOEHBI Ha KOMITJIEKCHOM HCIIOIh30BaHUH aHAJIOTOBBIX U ITU(POBBIX MPUOOPOB,
a TaK)Ke€ KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJI€ IM(PPOBHIX J1A0OPATOPHIl.

115.5.14. OcHOBHBIMH LIEISIMU U3yYeHHsI (PU3UKH B 00IIEM 00pa30BaHUU SBISIOTCS:

dopMupoBaHUE UHTEPECA U CTPEMIIEHUS 00yUaIOUINXCSd K HAYYHOMY M3YyUEHUIO MPUPOIBL,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

Pa3Butne nmpencraBieHWid O HAy4HOM ~ METOJ€ TO3HaHWS W (HopMUpOBaHHUE
HCCIIEIOBATENILCKOrO OTHOLICHUS K OKPYKAIOIUM SIBJICHUSIM;

®opMHUpOBaHUE HAYYHOTO MHMPOBO33PEHMSI KaK pe3ysibTaTa U3Y4YEHHs] OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

dopMupoBaHUE YMEHUU OOBSICHATH SBJICHHS C MCTOJIb30BaHUEM (DU3UYECKUX 3HAHUU H
Hay4HBbIX JI0Ka3aTeJIbCTB;

dopmupoBaHue MpPeACTaBIECHUHN 0 posid GUBUKY ISl pa3BUTHUS APYTUX €CTECTBEHHBIX HaYK,
TEXHUKU U TEXHOJIOTUH.

115.5.15. Hdoctmwxkenune STUX IMeield oOecrneunBaeTcs perieHuEM CIEIYIONUX 3a7ad B
mpolecce U3y4eHus Kypca GU3UKH Ha yPOBHE CPEAHETO 001Iero oopa3oBaHus:

[IpnoGperenue cucrteMbl 3HaHUNH 00 OOMMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIISIPHYIO (DPU3HKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY U
AIIEMEHTHI acTPOYU3UKH;



dopMupoBaHUE YMEHHUI MPUMEHITh TEOPETUUECKUE 3HAHUS Il OOBSCHEHUS (PU3HMUECKUX
SABJICHUM B IPUPOJE U ISl IPUHATHUS NPAKTUUECKUX PELICHUN B IOBCETHEBHOMN KU3HY;

OcBoenne cmoco0OB pelIeHUsT pa3IMYHBIX 3a7a4d C SIBHO 3aJJaHHON (pU3M4YecKoil MOJIEeNbIo,
3aJa4, MOIpa3yMeBalOIINX CAMOCTOSTENIbHOE CO3/IaHuE (PU3NYECKOM MOJETH, COOTBETCTBYIOLICH
YCIJIOBHSIM 33]1a4H;

[Tonnmanue QU3NYECKMX OCHOB M NPUHLUIIOB JACUCTBUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTHYECKUX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

OBJ'Ia,I[eHI/Ie METOAaMHU CaMOCTOSATCIBHOI'O IUIAHUPOBaHWUA W IIPOBCACHUSA (1)I/ISI/ILIGCKI/IX
SKCIICPUMCHTOB, dHaliuda MW MWHTCPIIPETAlN HH(bOpMaL[I/II/I, OIpCaAcCiICHUd JOCTOBCPHOCTHU
IMOJIYYCHHOI'O pE€3yJjibTaTa,

Co3nanue ycnoBUM IJisi pa3BUTUS YMEHUM IPOEKTHO-HCCIEIOBATEIbCKOM, TBOPUECKOM
JIeATEIbHOCTH.

115.5.16. O0iee yKcno yacoB, peKOMEHIOBaHHbIX JUIsl U3y4eHUs pusuku - 136 yacos: B 10
Kyacce - 68 yacoB (2 yaca B Hezeno), B 11 kitacce - 68 yacoB (2 yaca B HE/IEIIO).

[Ipemiaraemsrii B mporpaMMe mo Gpu3uKe nepedeHpb Jab0paTOPHBIX U MPAKTUIECKUX PadoOT
SBJISICTCS PEKOMEIOBAHHBIM, YUUTEIIb JIeJIaeT BEIOOP MPOBECHUS 1aOOPaTOPHBIX PA0OT U OIIBITOB
C Y4E€TOM MHAWBHIYaTbHBIX 0COOEHHOCTEH 00yJarOMIUXCSl.

115.5.17. JIro6ast pabouasi mporpaMmMa J0JKHA TOJHOCTRIO BKIIIOUATh B ce€0sl cofepKaHue
JAHHOW TIPOTPaMMBI 110 (PU3HKE.

115.5.18. B oTnenbHbIX ciaydasx Kypc Gpu3nku 6a30BOro ypoBHs MOXKET U3ydyaTbcs B 00beMe
204 gaca 3a nBa roga o0yuenus (3 u B Henemo B 10 u 11 knaccax). B atom cinydae yBennuuBaeTcst
He MeHee ueM 10 20 4 pe3epBHOE BpeMs, KOTOPOE HCIOJB3YETCS YUMTENEM JUIsl U3YYEHHS
BOIIPOCOB, TECHO CBSI3aHHBIX C BBIOpPAHHBIM MpoduiieM oOydeHHUs, U yBEIUYMBAETCA yueOHas
Harpy3ka, OTBOJIMMasi Ha U3y4eHUE MEXAHUKH, MOJIEKYIAPHON (U3UKHU U DIEKTPOJAUHAMMKH, 32
CUET paCIIUPEHUsl 4YUCIa JIA0OPATOPHBIX pPabOT MCCIIENOBATEIbCKOTO XapakTepa U YPOKOB
pelIeHNs KAaYeCTBEHHBIX U PACUETHBIX 3a/1a4.

115.6. CopgepxxaHue oby4yeHus B 10 knacce.
115.6.1. Paznen 1. ®u3uka 1 METO/Ibl HAYYHOT'O TIO3HAHMSL.

®usuka - Hayka o mnpupone. Hayunble mMeTOABl MO3HAHMA OKpykarouero mupa. Poib
HKCIIEPUMEHTA U TEOPHUH B MPOIECCE TTO3HAHUS TPUPOIBI. DKCIIEPUMEHT B (PU3UKE.

MOI[CJ'II/IpOBaHI/IC (I)I/I3I/I‘IGCKI/IX SIBIICHUIN M MponeccoB. Hay‘-IHLIC runotTe3bl. OuU3nYecKue
3aKOHBI 1 TCOPHHU. FpaHI/IHBI MMPUMEHUMOCTHU (1)I/ISI/I'-IGCKI/IX 3aKOHOB. HpI/IHI_[I/IH COOTBECTCTBHA.

Pome m mecto ¢u3nku B (OPMHPOBAHUM COBPEMEHHOW HAy4YHOH KapTHHBI MHpa, B
MPAKTUYECKOHN JESITeTbHOCTH JIIO/IEH.

JleMOHCTpanuu.
AHanorosble ¥ IU(PPOBbIE U3MEPHUTENIbHBIE TPUOOPHI, KOMITbIOTEPHBIE TaTUUKH.

115.6.2. Paznen 2. MexaHuka.



115.6.2.1. Tema 1. Kunemaruka

Mexannueckoe aBvKeHHE. OTHOCHUTENIBHOCTh MEXaHHW4YecKoro JBmxkeHusa. Cucrema
orcuera. Tpaekropus.

[lepemerienue, cKOpocTh (CpelHSsI CKOPOCTb, MTHOBEHHAs CKOpPOCTb) U YCKOpPEHHUE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMU HA OCHU CHCTeMbl KoopAuHaT. CloKeHHE MEepeMEIIeHUN 1
CJIOKEHHE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MpsSMOJIMHEWHOE NBrkeHHe. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTU U NIEPEMELICHUS MaTEPUAIBHONW TOYKU OT BPEMEHH.

CBobOogHoe nazieHne. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonuneiinoe paBwkeHue. JIBW)KeHHME MAaTepHaJbHOM TOYKH II0 OKPYXHOCTH C
MIOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bas CKOPOCTb, JIMHEMHAsA cKopocTh. [lepron n yactora
oOpartenus. LleHTpocTpeMuTeNIbHOE YCKOPEHHUE.

Texuudeckue yCTpOfICTBa " NPaKTHYCCKOC MPUMECHCHUC: CTMAOMCTP, ABMKCHUC CHAPAA0B,
LHCIITHBIC U PCMCHHBIC IICPCIavun.

JleMoHcTpanuu.

Mojenb cucTeMbl OTCUETa, WIITIOCTPAIUsd KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKECHHUS.

[IpeoOpazoBanre ABMKCHHM C UCTIOIB30BAHUEM IPOCTHIX MEXaHHU3MOB.

[TapeHue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aBuxenus tena, OpOIeHHOTO MO/ YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaICHHUS.

Hanpasnenue ckopocTy npu IBUKEHUH MO OKPYKHOCTH.

Y4eHnuecKui IKCIIEPUMEHT, JIabopaTOpHbIE PaOOThHI

N3ydyeHne HepaBHOMEPHOTO JBHKEHUS C LIENIbIO ONPEAEIEHNUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue cCOOTHOLIEHUS MEXAY MYTSIMU, IPOMIECHHBIMU TEJIOM 3a IOCIIEI0BATEIIbHBIE
paBHBIE MIPOMEXYTKA BPEMEHU IMPU PABHOYCKOPEHHOM IBH)KEHUM C HAYaJlbHOM CKOPOCTHIO,
PaBHOM HYIIIO.

N3ydenue nBUKEHUS MIapUKa B BI3KOW KUJIKOCTH.

N3ydenue nBuxkeHus Teia, OpOIMIEHHOTO TOPU30HTATBHO.

115.6.2.2. Tema 2. Jlunamuka.

[Tpuaiun otHocutensHocTH ['anmuiies. [lepBeiii 3akoH HproToHa. MIHepUHaibHbIE CUCTEMBI
oTcUeTa.

Macca tena. Cwna. llpuHnun cynepno3unuu cui. Btopoili 3akoH Herorona s
MaTepUalIbHOM TOUKHU. TpeTuit 3akoH Hpl0TOHA [17151 MaTepraibHBIX TOYEK.



3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buapsl TpeHus (1okos, ckonbxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUsl CKOJIbXKEHUs U cwia TpeHus nokos. Koapduuuent tpenus. Cuna conpoTUBIEHUs MpU
JBUKEHHUU TEJa B )KUAKOCTU WM rase.

HOCTynaTeHBHOG " BpalllaTCJIbHOC ABHKCHUEC a0COJIFOTHO TBEPAOro Teia.

MOMEHT CUJIbI OTHOCUTENIBHO OCH BpallleHus. [1nedo cuitbl. Y cinoBus paBHOBECUS TBEPAOTO
Tena.

TexHudeckue yCTpPOHMCTBA M IPAKTHYECKOE IMPUMEHEHHUE: IOAIIMITHUKY, JBUKCHHE
UCKYCCTBEHHBIX CITyTHUKOB.

JleMoHcTpanuu.

SIBneHME NHEPLMH.

CpaBHeHuE Macc B3aMMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(popMaIiu.
Hesecomocts. Bec Tena npu ycKOpEHHOM NOIBEME U MAJICHUH.
CpaBHeHHE CUJT TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.
YcnoBus paBHOBECHs TBEPAOTO Tena. Buabl paBHOBeCHS.
Y4eHnueckui SKCIIepUMEHT, J1abopaTOpHbIE PadOTHI
N3yuenue nBrxeHus: OpycKa 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHKAIONIUX B MPYXHHE M PE3HHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycinoBHid paBHOBECHS TBEPIOTO Tella, MMEIOIIEr0 OCh BPAICHUSI.
115.6.2.3. Tema 3. 3aKOHBI COXpAaHEHUS B MEXAHUKE.

Nmnynbc MaTepuanbHON TOUYKH (Tea), CUCTEMbl MaTepHaNIbHBIX ToueK. IMmysbec cuibl u
M3MEHEHNE UMITYJIbCca Teja. 3aKOH COXPAaHEHUS UMITYJIbca. PEakTHBHOE IBUKEHUE.

PabGora cuiel. MOIIIHOCTE CHITEL.

Kunernueckast 3Heprusi MarepuanbHOM TOUkH. TeopemMa 00 M3MEHEHHWH KUHETHYECKOMH
SHEPIHH.



[MorennmansHast sHeprus. I[loTeHIMaIbHAS SHEPTUS YIPYTO 1e(POPMHUPOBAHHON MPYKUHBI.
[TorennuanbHas sHEPrus Tenaa BOIM3U MOBEPXHOCTH 3EMIIH.

HOTCHI_[I/IEUILHBIC N HCIIOTCHIHAJIBHBIC CHIIBI. CBs3b pa6OTBI HCIIOTCHUHUAJIBHBIX CHUII C
H3MEHEHHEM MEXaHHMISCKOM OHCPIur CUCTEMBI TCII. 3aKkoH COXpPaHCHUMA MEXaHU4YeCKOM OHCPIum.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue ycTpoiicTBa M MpPaKTHUYECKOE MPUMEHEHHE: BOJIOMET, KOIep, MPYKHMHHbBIN
MUCTOJIET, IBUYKEHUE PAKET.

JleMoHcTpanum.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTtuBHOE NBMKEHUE.

[lepexon noTeHLIMAIBHON YHEPTHH B KUHETUYECKYIO U 0OpaTHO.
VY4yeHnueckuil 3KCIeprUMEHT, 1a00paTOpHbIe pabOThI

N3yuenne abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBI0 JBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnegoBanne CBsI3U pa6OTI)I CHJIBI C H3MCHCHHEM MEXaHHYCCKOM OHECpIruu TCJjia Ha
MMPpUMEPEC PACTKCHUA PC3UHOBOI'O KT'yTaA.

115.6.3. Paznen 3. MonekynsapHas pus3nka u TepMOJUHAMUKA.
115.6.3.1. Tema 1. OCHOBBI MOJIEKYJIAPHO-KMHETUYECKON TEOPHH.

OCHOBHBIE IOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUU U MX ONBITHOE 0OOCHOBAHUE.
bpoynosckoe apuxkenue. Juddysus. Xapakrep ABHKEHHS U B3aUMOAECHCTBHS YaCTHUI] BEIIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEW U TBEPABIX TNl M 00bICHEHNE CBONCTB BEILIECTBAa HA OCHOBE
THX Mozene. Macca u pazmepsl Mosnekyil. KonmnuectBo BemectBa. [loctosnnas ABoraapo.

TennmoBoe paBHOBecue. Temneparypa u ee uamepenue. lllkana remneparyp Llenbcus.

Mopens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETUUECKOW TEOpUU
uaealbHOr0 raza. AOCONIOTHAs TeMmIepaTypa Kak Mepa CpeIHEeH KHHETUYECKOW HHEpruu
TEIJIOBOTO JIBM>KEHUS yacTull ra3a. lllkana remneparyp KenbBuHa. ['a30Bbie 3aK0HBL. Y paBHEHUE
MenneneeBa-Knanetipona. 3akon Jlanerona. M3ompoiieccsl B UACaIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BeIlecTBa. ['paduueckoe NpeacTaBICHHE H30IMPOIECCOB: H30TepMa, HM30X0pa,
n3o0apa.

TexHuyeckue yCcTpoiCcTBa U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.
JleMoHCcTpanum.

OnbIThI, JTOKa3bIBAIOIIME AHCKPETHOE CTPOCHHE BemIecTBa, (oTorpaduu MOIEKYI
OPraHNYEeCKUX COCTUHEHUH.

OmnbiThl 10 AU Y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHIKCHHSI.



Mopens onsbira IlITepHa.

OmnbITHI, 10Ka3bIBAIOLIUE CYLIECTBOBAHUE MEXMOJIEKYJIIPHOIO B3aUMOJCHCTBHUS.
Mogenb, WUTIOCTpUpYIOLas IPUPOLy AAaBICHUS ra3a Ha CTCHKH COCYa.

OmnbITHI, MIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS MJI€AIBHOTO I'a3a, H30IPOLIECCHI.
YdeHn4ecKuil SKCIIEPUMEHT, Ta0opaTopHbIe pabOThI

Omnpenenenne Macchl BO3/1yXa B KJIIACCHOM KOMHATE HAa OCHOBE U3MEpEHUI 00beMa KOMHATHI,
JIaBJICHUS U TEMIIepaTyphl BO3yXa B HEN.

HccnenoBanue 3aBUCHMOCTH MEKIY ITapaMeTpaMy COCTOSIHUS Pa3peKEHHOT0 rasa.
115.6.3.2. Tema 2. OCHOBBI TEPMOJIUHAMUKH.

Tepmoaunamuueckass cuctema. BHYTpeHHss SHeprus TEpMOAMHAMHUYECKOH CHCTEMBI U
crocoObl ee u3MeHeHus. KonnyecTBo TemioTsl U pabora. BHYTpeHHss SHEprus 0lHOATOMHOTO
ujieanbHOro ra3za. Buel Temonepenauu: TeMIONpPOBOIHOCTh, KOHBEKLUS, U3TydeHHE. Y IelIbHas
TEIUIOEMKOCTb BellecTBa. KoaruecTBo TenaoTsl Ipu Temjonepeaaye.

[Tonstre 06 agunadarnom nporecce. [lepBrlii 3akoH TepmouHamMuku. [IpumeHenue nepBoro
3aKOHA TEPMOJIMHAMUKH K H3ompoIieccam. ['paduueckast uHTepripeTanus padboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMocTh mpoiieccoB B IpUPO/IE.

TernoBbie MammHbL. [IpUHIUTIEL eiicTBHS TEIUTOBBIX MamuH. [IpeoObpa3zoBaHus SHEPTHH B
TeruoBbIX MamnHax. Koadduuuent nonesnoro neiictsus tenaoBoit Mmamunsl. [{ukn Kapho u ero
KOA((UILIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTHYECKUE TPOOIEMBbI TEIIIOIHEPTETUKH.

TexHuueckue YCTpOMCTBA M IPAKTUYECKOE NIPUMEHEHUWE: JIBUTaTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBLHUK, KOHIUIIMOHED.

JleMOHCTpanuu.

H3MmeHeHne BHYTPEHHEW HHEPTHHM Tela TPH COBEPIICHHH DPAOOTHI: BBUICT MPOOKH W3
OYTBUIKH MO JICHCTBHEM CIKAaTOTO BO3yXa, HarpeBaHue »upa B JaTYHHOU TpyOKe MyTeM TpeHHs
(BUICOIEMOHCTpALIHS ).

V3meHeHMne BHYTpEHHEH SHeprun (TeMIiepaTypsl) Teja Mpu Terionepeaaye.

OnsIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLUIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, ABUraTeNsi BHYTPEHHETO CrOpaHusl, pEaKTUBHOI'O IBUTATEIs.
YyeHnuecknit IKCIEPUMEHT, JIabopaTOpHbIE Pa0OThHI

N3mepenue yaenbHOM TENI0EMKOCTH.

Tewma 3. ArperatHbie cocTOsIHHS BerecTBa. Da3oBbie MepexoIbl.

[TapoobpazoBanue u koHaeHcalus. Mcnapenue u kuneHune. AOCOTIOTHAS U OTHOCHTEIbHAS
BIIQXKHOCTh BO31yXxa. HacelmeHHbll map. YaenpHas TemioTa mapooOpa3oBaHus. 3aBUCUMOCTH
TEMIIEPATYpPhI KUTICHUS OT JAaBIICHUSI.



Teepmoe teno. Kpucrammueckue u amopdHbie Tena. AHM30TPOIUS CBOMCTB KPHUCTAJIOB.
Kunkue kpuctamibl. CoBpeMeHHBbIE Marepuanbl. [lnaBieHne W Kpuctaiuzauus. YaeabHas
TeruioTa tiasieHus. Cyonumarus.

YpaBHEeHHE TEIJIOBOTO OajlaHca.

TexHuueckue YCTpPOMCTBA W NPAKTUYECKOE TMPUMEHEHHE: TUTPOMETP U TICUXPOMETD,
KaJIOPUMETP, TEXHOJOTHUH TOJIYYCHHSI COBPEMEHHBIX MaTEPUAJIOB, B TOM YHCJIC HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTHH.

JleMoHcTpanum.

CBoiicTBa HaCHILIEHHBIX M1APOB.

Kunenue npu moHMWKEHHOM JaBJICHUH.

Crioco6b1 U3MEPEHHS BIAKHOCTH.

Hab6mronenue HarpeBaHus U IUTABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

JleMoHCTpanusi KPUCTAILIOB.

Y4eHUYEeCKU IKCTICPUMEHT, JJa00paTOpHbIE pabOThI

N3mepenne OTHOCUTENBHOM BIIaXKHOCTH BO3/TyXa.

115.6.4. Paznen 4. DnekTpoauHaMuKa.

115.6.4.1. Tema 1. DnexTpocTaTHKa.

Onexkrpuzanuus Tel. OJIEKTpUYEeCKH 3apan. /JIBa Buaa DJIEKTpUUYECKHX — 3apsJlOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3aps/a.

Bs3aumopneiicteue 3apsanoB. 3akoH Kynona. ToueuHblli  DIEKTPUYECKHH — 3apsi.
Onektpuueckoe nose. HampsbkeHHOCTh 3nexkTpuueckoro mnosid. [IpuHIun cyneprno3unuu
JNEKTPUYECKUX MOJIeH. JINHUK HAPSI)KEHHOCTH DIIEKTPUUECKOTO MOJIA.

Pabota cun anexkrpocratudeckoro noss. [lorenmnuan. Pasnocts noteniuanos. [IpoBoauuku
U JUDJIEKTPUKU B JIEKTPOCTATUUYECKOM Touie. [luanekTpruueckass IpOHUIIAEMOCTb.

OnektpoeMKocTh. KoHaeHcaTop. DJIEKTPOEMKOCTh IIJIOCKOTO KOHACHCATOpa. DHEPTus
3apsHKEHHOTO KOHEHCATOopA.

TexHu4eckue yCTpONMCTBA M MPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3aIIUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyHHBIN IPUHTED.

JleMOHCTpanuu.
Y CTpOoWCTBO U MPUHIUIT ACUCTBUSA IIEKTPOMETPA.
B3auMozeicTBrue HadIEKTPU30BAHHBIX TEIL.

DNEeKTPUUYECKOE T0JIC 3apSKCHHBIX TEll.



IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
OnexkTpocTaTHUecKas 3aluTa.
JIM3IIEKTPUKY B DJIEKTPOCTaTUUECKOM IIOJIE.

3aBUCUMOCTBD JIEKTPOEMKOCTH IUIOCKOTO KOHIEHCATOpa OT IUIOIIAAHU TUIACTHUH, PACCTOSHUSA
MEXIy HUMH U TU3JIEKTPUIECKON IIPOHULIAEMOCTH.

OHeprust 3apsKEeHHOr0 KOH/IEHCaTopa.

YdeHn4ecKuil IKCIIEPUMEHT, 1a00opaTopHbIe pabOThI

W3MepeHue 31eKTpOeMKOCTH KOHAEHCATOPA.

115.6.4.2. Tema 2. IlocTosiHHBIN A5eKTpudecKuil TOK. TOKM B pa3IMYHbIX Cpeaax.

DNEeKTPUUECKUN TOK. YCIIOBHUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. MICTOUHMKH TOKA.
Cuita Toka. [1ocTOSIHHBIN TOK.

Hanpsokenune. 3akon Oma 18 yyacTka Lemu.

DneKTpUUECcKoe CONPOTUBIIEHUE. Y I€JIbHOE CONIPOTUBIIEHHE BelecTBa. [locnenoBarensHoe,
napajuieIbHOE, CMEIIaHHOE COSAMHEHNE TPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH J[xoymsa-JIenia. MOIIHOCTE 3JIEKTPUYECKOTO TOKA.

DNEeKTPOABUKYILAS CUJIa U BHYTPEHHEE COIIPOTHUBIICHHE UCTOYHMKA TOKa. 3akoH OMa aiid
MOJTHOM (3aMKHYTOM) AJieKTpuueckoit nenu. KopoTkoe 3ampikaHue.

DNEeKTpOHHAsl MPOBOAMMOCTb TBEPABIX METAJIJIOB. 3aBUCUMOCTh COIIPOTHUBIICHUS] METAJIIIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuYeCKnuii TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHas W TNpUMECHas MPOBOAUMOCTb IOJYIPOBOJHHUKOB.
CgoiictBa p-n-nepexoza. [loaynpoBoHUKOBBIE TPUOOPHI.

DNEeKTpUYECKH TOK B pPAacTBOpax MW paciulaBaXx 3JIEKTPOIUTOB. DIEKTPOIUTHUECKAS
JUccoanus. DIEKTPOIIN3.

DnexTpuueckuid ToK B razax. CaMOCTOSITENbHBIM U HECAMOCTOSATENbHBIN pa3psa. MoaHus.
IIna3zma.

TexHn4eckue yCcTponuCcTBa U MPAKTUYECKOE MPUMEHEHHUE: aMIIEpMETP, BOJIbTMETP, PEOCTAT,
UCTOYHUKHA TOKa, DJIEKTPOHArpeBaTelibHbIe MPHOOPHI, 3IEKTPOOCBETUTENIbHBIE TMPHOOPHI,
TEPMOMETP  CONPOTUBIIEHUS, BAKyyMHBIH  JAMOA, TEPMUCTOPHl U  (DOTOpPE3UCTOPHI,
IIOJIYIIPOBOJHUKOBBIN U0/, FaJIbBAHUKA.

JleMoHcTpanum.
N3mepenue cuiibl TOKa U HAIPSHKEHUS.

3aBUCHMOCTD COMPOTUBJIICHHUA MUIMHAPUYCCKUX IIPOBOAHHMKOB OT [JIMHBI, IIJIOIOAaAN
MOIICPCUYHOTO CCUCHUSA U MaTCpUaJia.



CMemnranHoe COCAUHCHHNC ITPOBOJHUKOB.

[Ipsimoe m3MepeHHe >1eKTpoABMXKYLIeH cuiibl. KopoTkoe 3amblkaHHE TalbBaHUYECKOI'O
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCUMOCTh COIIPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psii U IpOBOAUMOCTb BO3/1yXa.

OAHOCTOPOHHSISI MPOBOIUMOCTD JHOIA.

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe pabOThI

N3ydeHne CMEIIaHHOTO COSIMHECHIS PE3UCTOPOB.

N3mepenue 3meKTpOABMKYIIECH CHIIbl MCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.
HaGrotenue amektposu3a.

115.6.5. MexnpeaMeTHbIE CBSI3HU.

N3yuyenune xypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce OCYIIECTBISETCS C Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3e C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu U TEXHOJIOTHH.

MexnpenMeTHbIE TOHATHS, CBA3aHHBIE C HM3YYEHUEM METOJOB HAYy4YHOIO ITO3HAHUSA:
SBJICHHE, HAy4yHbIM (akT, TUmnore3a, (U3MYECKas BEIMYMHA, 3aKOH, TeOpus, HaOIIOJCHHE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, MOJIENb, U3MEPEHUE.

MaremMartuka: pelieHre CUCTEMbl YPaBHEHHH, JIMHEWHas (yHKIMs, mapadoia, runepoona,
uX rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (PYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTaHTeHC,
OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M WX MPOSKIHA HA OCH KOOPIHMHAT,
CJIO)KEHHE BEKTOPOB.

buonorus: Mexanuyeckoe IBIKEHHE B JKMBOW mpupoze, auddysus, ocMoc, TerIooOMeH
JKUBBIX OPraHU3MOB (BHJIbI TEIJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPHUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.

XUMus: JAUCKPETHOC CTPOCHHUEC BCUICCTBA, CTPOCHNUEC aATOMOB W MOJICKYJI, MOJIb BCHICCTBA,
MOJIAApHasA Macca, TCIIJIOBBIC CBOMCTBA TBEPABIX TCII, )KI/I}IKOCTGI\/'I U Ta30B, JJICKTPUYCCKUC
CBOMCTBaA MCTAJUIOB, DJICKTPOJIUTUYCCKAA JUCCOUAlIUA, IAJIbBAHUKA.

['eorpadusi: BnaxxHOCTh BO3IyXa, BETPBI, 0apOMETpP, TEPMOMETP.

TexHonorus: npeoOpa3oBaHUe ABMKEHHUN C MCIIOIB30BAaHHEM MEXaHU3MOB, yUET TPEHUS B
TEeXHHMKE, TMOJIIUITHUKH, HCIIOJIb30BAHME 3aKOHA COXpaHEHUs MMIyJbca B TEXHHKE (pakera,
BOJIOMET M JIpyTrue), JIBUraTellb BHYTPEHHErOo CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE
HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHUYeCKas  3allluTa,  3a3€MJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEp, dJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTENIbHBIE TPHOOPHI, TaTbBAHUKA.

115.7. CopepxaHue oby4yeHus B 11 knacce.



115.7.1. Paznen 4. DnekTpoinHaMuKa.
115.7.1.1. Tema 3. MarautHoe noJie. JIEKTPOMAarHUTHAS] MHYKIIHS.

[TocrossHHBIE MarHuThl. B3aMMOAEHCTBHE ITOCTOSHHBIX MAarHUTOB. MAarHuTHOE IIOJE.
Bekrop MaruuTHOM MHAYKIMU. [[pUHIUIT CyNIeprIO3UIIMA MAarHUTHBIX MOJIeH. JINHUKM MarHUTHOMN
uHayknuu. KapTtuna aiMHui MarHUTHOW MHYKIIUHU TTOJISI IOCTOSTHHBIX MarHUTOB.

MarsuTtHoe 1oje MPOBOJHHUKA ¢ TOKOM. KapTwHa JWHWUN WHAYKIIMM MAarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOT'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OnbiT OpcTena. BzaumoielicTBre MPOBOJIHUKOB C TOKOM.

Cuinia AMriepa, ee MOJyJIb U HaIlpaBJICHUE.

Cwuna JlopeHnnia, ee MOyJIb M HanipaBJieHHe. J[BIKeHHE 3apsHKeHHON YaCTHUIIBI B OJTHOPOTHOM
MarHuTHOM noJie. Pabora cumsl Jlopenna.

SIBneHue DJIEKTPOMAarHUTHOM HMHAYKUMH. [IOTOK BekTOpa MarHUTHOM HHIYKLUU.
DNEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON uHAyKuuu dapanes.

BHXpeBoe QJICKTPHUUYCCKOC II0JIC. 3HeKTpOI[BI/I)Ky1_I_[aH CHJla HWHAYKIMK B IPOBOIAHHKC,
ABVOKYIIEMCS MMOCTYIATCIIBHO B OHOPOJHOM MArdHMuTHOM I10JIC.

IIpaBuio Jlenua.

NHnykTUBHOCTD. SIBICHUE CAMOMHAYKIIMHU. DICKTPOIBIIKYIIAs CHUJIa CAMOUHTYKIIAH.
DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

Texnuueckue YCTpOﬁCTBa U NOPAKTHYCCKOC IIPUMCHCHHUEC: TIOCTOAHHBIC MAIrHHUTHI,
SJICKTPOMArHMThI, DJICKTPOABUTATCIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUIL], MHAYKIWMOHHAA I1CYb.

JleMOHCTpanuu.

OmnsIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MarHUTHBIM I1OJIEM.
JIvHUM MHIYKIUA MAarHUTHOTO TOJIA.
B3anmoneicTere I1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amrmepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.
SIBrieHME NEKTPOMArHUTHOM UHAYKIWH.

IIpasuio JleHuna.

3aBUCHMOCTD 3HCKTpO)IBH)I(y1].[CfI CHUJIBl MHAYKIUU OT CKOPOCTH HU3MCHCHHSA MArHUTHOTO
IIOTOKa.



SIBiIeHNE CAMOMHTYKLIUH.

Y4eHnueckui IKCIEPUMEHT, J1a0opaTOpHbIE pabOTHI.

N3yuenrne MarHuTHOTO OJISL KATYIIKH C TOKOM.

HccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.
UccnepoBanue siBIeHUs 371€KTPOMAarHUTHON WHYKIUU.

115.7.2. Pazngen 5. Kosiebanusa U BOJHEL.

115.7.2.1. Tema 1. MexaHu4ecKue U SICKTPOMArHUTHBIE KOJICOAHNS.

KonebarenbHas cucrema. CBoOogHBIE MexaHHWdeckue KojeOaHus. [apMoHMueckue
konebanus. Ilepmon, dactora, ammuuryna u ¢asza konebanuid. IIpyKWHHBIH MasTHHK.
MaremaTnueckuil MasiTHUK. Y paBHEHHE rapMOHHUYECKUX KojeOanuii. [IpeBparuenue snepruu npu
TapMOHHUYCCKUX KOIeOaHHUsIX.

Konebarenbubiit  koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHS B HICAIBHOM
KOoeOaTeIbHOM KOHType. AHAJIOTHUS MEXKIy MEXaHHMYECKHUMHU H  DJIEKTPOMArHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbHOM
KOHTYpE.

IIpencraBnenue o 3aTyxarolluxX KosieOaHUAX. BbIHYXJIE€HHbIE MEXaHHYECKHE KOJIeOaHus.
Pe3onanc. BeiHyKA€HHBIE AJIEKTPOMArHUTHBIE KOJICOaHMUS.

HepeMeHHHﬁ TOK. CI/IHYCOI/I,I[aJ'ILHHﬁ HCpCMeHHLIﬁ TOK. MOH_IHOCTB IEPpEMCHHOI'0 TOKaA.
AMHJ’II/ITYI[HOG n I[CI\/'ICTBYIOHICC 3HAYCHHEC CUJIbI TOKA U HAIIPSKCHUA.

Tpancdopmarop. IlpousBoiacTBo, mepepaya M MOTPeOJIEHHE D3IEKTPUUYECKON SHEPruu.
OKOJIOTUYECKHE PUCKH TpU IPOU3BOJCTBE AeKTpodHepruu. KynabTypa wucHoiab30BaHuUs
AJIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HHU.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: DJJIEKTPUUYECKHM 3BOHOK,
TeHepaTop IMEPEMEHHOI0 TOKA, JIMHUHU JJIEKTpoIiepeaay.

JleMoHcTpanum.

HccnenoBanmne mapameTpoB KosiebaTeNbHON cUCTeMBbl (MIPYKUHHBINA WIIM MaTeMaTUYECKUN
MasITHHK).

Habmronenue 3atyxaronmx KoaedaHuii.
HccnenoBanue cBONCTB BIHYXK/IEHHBIX KOJIeOaHUH.
Habmonnenue pe3onanca.

CB0oOOAHBIC PIIEKTPOMArHUTHBIE KOJICOAHMS.

OcuumnorpaMmbl  (3aBUCUMOCTA  CHJIBI TOKA U HAaNpsDKEHUS OT BPEMEHM) Jid
AIIEKTPOMATrHUTHBIX KOJICOAHUMH.

Pe3oHaHC mpH MOCIIEAOBATEILHOM COCIUHEHHU PE3UCTOPA, KATYIIKH WHIAYKTHBHOCTH H
KOHJICHCATOpa.



Monenb TUHUY 3IEKTPOIIEpEIauH.
Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThHI

HccnenoBanue 3aBUCUMOCTH NIEPUOJIa MAIIBIX KOJIEOAHUH Tpy3a Ha HUTH OT JJIMHBI HUTH U
Macchl Ipy3a.

HccnegoBanme NEpEMCHHOIO0 TOKa B LMK M3 IOCICAOBATCIBHO COCAMHCHHBIX
KOHACHCAaTOopa, KaTYIIKH 1 PE3UCTOpA.

115.7.2.2. Tema 2. MexaHU4eCKHUE U FIEKTPOMArHUTHbIE BOJIHBI.

Mexanuyeckue BOIHBI, yciaoBusa pacnpocrpaHenus. lleproa. CkopocTs pacnpocTpaHeHus
U jnuuHa BoiHBL. [lomepeuHble W TMPOAONbHbIE BOJHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3ByK. CkopocTh 3ByKa. I poMKkoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBI. Y CIIOBHUSI U3JIYyUYEHHUs SJIEKTPOMArHUTHBIX BOJH. B3aumHuas
opuenranus BekTopoB E, B, v B anexkrpomaruutHoi BojHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpakeHHe, MpeJoMiieHHe, monspu3anus, audpakuus, wuHreppepenuus. CKopocTh
ANEKTPOMATHUTHBIX BOJIH.

[Ikana 37eKTPOMAarHUTHBIX BOJIH. IIpuMeHeHHe 3JIeKTPOMArHuTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHLIMIBI paAMOCBA3U U TelNeBUICHU. Paanonokanus.
DNeKTpOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeIbl.

TexHuueckue yCTPOMCTBA M INPAKTUYECKOE INPUMEHEHME: MY3bIKaJIbHbIE MHCTPYMEHTHI,
YJIBTPa3BYKOBAsl JUArHOCTMKA B TEXHUKE W MEIMIIMHE, pajap, PaAHUONPHEMHHUK, TEIECBHU30D,
anTeHHa, Tenedon, CBU-neyn.

JleMoHcTpanum.

OO6pa3oBaHue U paclpoOCTpaHEHHE OMEPEYHbBIX U MPOJOIBHBIX BOJIH.
Konebmromnieecs Te10 Kak MICTOYHUK 3BYKa.

HaGmroneHnue oTpaxeHus U MpeaoMIIeHUs MEXaHUUECKUX BOJIH.
Habmonenue nntepdepeHnu U AMPpakiui MEXaHUYECKUX BOJIH.
3BYKOBOM pe30HAHC.

HaOimotenne CBsI3W TPOMKOCTH 3ByKa W BBICOTBI TOHA C aMIUIATYIOH W YacTOTOMN
KOJIeOaHUiA.

HccnenoBanue  CBOWMCTB  DJIGKTPOMArHWTHBIX  BOJIH:  OTPaXKEHHWE, MPEIOMIICHUE,
noJsipu3anus, 1udpakius, HHTephepeHIIHs.

115.7.2.3. Tema 3. OnrTHKA.

I'eomerprueckas ontuka. [IpsMonnHeliHOE pacipocTpaHEHHE CBETA B OJJHOPOIHOM Cperie.



JIyd cBera. To4eUyHBI HICTOYHUK CBETA.

Otpaxenue cBera. 3akoHbI OTpaxeHus cBera. [locTpoeHue u300pakeHUN B IUIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3aKOHBI TPETOMIICHHS cBeTa. AOCOMIOTHBIM  IOKa3arelb
npesnomieHus. [lonHoe BHyTpeHHee oTpaxxeHue. [IpenenbHbId yron MOJHOTO BHYTPEHHETO
OTpaKEHUS.

Hucniepcust ceera. ClioxxHbIH cocTaB Oenoro cera. L{Ber.

ColOuparoriiue ¥ paccewBarome JHH3BL. ToHkas JmH3a. DOKYyCHOE pACCTOSHHE W
ONTHYECKasl CHJIa TOHKOW JInH3bL. [locTpoeHne n300pakeHUi B COOMPAIONINX U PACCEHBAIOIINX
nuH3ax. @opmysa TOHKOM JIUH3bI. Y BEJIMUCHHE, 1aBaeMOE JTMH301.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas onrtuka. Wutepdepennus cera. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS
HaOJI0IeHNST MAKCHMYMOB U MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT JABYX CHH(a3HBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus  cera. [AudpakunoHHas pemieTka. YCIOBHE HAONIOACHHUS —TJIABHBIX
MaKCHUMYMOB IIPH [1aIEHUY MOHOXPOMAaTHYECKOT0 CBETa Ha IU(PAKIIMOHHYIO PELIETKY.

[Tonspusanus ceera.

TexHuueckue YCTpOﬁCTBa U TPAKTHYCCKOC MPHUMCHCHUEC: OYKH, JIYIIaA, (I)OToaHnapaT,
HpOGKHI/IOHHHﬁ amnmnapar, MUKpPOCKOII, TCJICCKOII, BOJIOKOHHAA OIITUKA, I[I/I(bpaKIII/IOHHaSI pelicTKa,
MoJIsIpou .

JleMoHcTpanuu.

[IpssmonuHEtHOE pPACIPOCTPAaHEHHE, OTPaKEHUE M IpesloMiIeHHe cBeTa. Onruyeckue
npuOOpBI.

[TonmHOE BHYTpeHHee oTpakeHue. MoJiesib CBETOBO1A.
HccnenoBanue cBONCTB N300paxKeHH B TMH3AX.

Mojenu MUKpOCKOIIa, TelecKoma.

HaGmronenue unrepdepeHimu ceera.

Habmtonenue nudpaxuuu cera.

HabGmronenue qucnepcun cera.

[Tonmy4yeHue crieKTpa ¢ HOMOIIBIO IPU3MBI.

[Tonydenue cekTpa ¢ HOMOIIbIO TU(PPAKIIMOHHON PEIIETKH.
HabmtoneHue nonspu3aiyu cBeTa.

YyeHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE Pa0OThHI



N3mepenne nokazaresns NpeoMIICHUs CTEKJIA.

HccnenoBanue CBOMCTB M300payKeHHM B JIMH3aX.

HaGmonenue aucrepcuu cBera.

115.7.3. Paznen 6. OCHOBBI ClielIMAILHON TEOPUU OTHOCUTEIIBHOCTH.

I'paHnubl IPUMEHUMOCTH KJIACCHYECKOM MexaHMKH. llocTymarsl cnenuanbHOM TEOpHUH
OTHOCUTENIBHOCTH: WHBAapUAHTHOCTb MOJYJISI CKOPOCTHM CBETa B BakyyMmMe, MPUHLHUII
OTHOCUTEIBHOCTU DUHINTCIHHA.

OTHOCHUTENBHOCTH OAHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl € HEPrUel U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsI OKOSL.

115.7.4. Paznmen 7. KBanToBas usuka.

115.7.4.1. Tema 1. DeMeHTHI KBAHTOBOM OITHUKU

®otonsr. ®opmyna [Inanka cBsi3u SHEprun (HOTOHA C €TO YACTOTOW. DHEPTUSl U UMITYIIBC
dboToHa.

Otkpeitue u uccnenoBanue Gorordpdexra. OnbiTel A.I'. Cronerosa. 3akoHsl poTodPdeKTa.
Ypasuenue Diinimreitna g poroaddexra. "Kpacnas rpanuna” gporosddexra.

JHaBnenne cera. OnwiTe! [1.H. JIeOGenera.
XHUMHUYECKOE IEHICTBUE CBETA.

TexHnueckue ycTpoWcTBa M MPaKTUUYECKOE IMPUMEHEHHE: (POTOdJIEMEHT, (POTOAATUHK,
COJIHEeYHast OaTapest, CBETOAHO/.

JleMoHcTpanum.

®oTo3ddeKT Ha YCTaHOBKE C IUHKOBOM MIACTHHOM.
HccnenoBanue 3akoHOB BHELTHETO poTOdPeKTa.
Cseroauos.

Conneunas 6arapes.

115.7.4.2. Tema 2. CTpoeHue aroma.

Mogens atoma Tomcona. Onbitel Peseppopna mo paccesuuto & -uactun. Ilnanerapuas
Mozienb atoMa. [locrynarer bopa. U3nydenue u normnouieHue GOTOHOB IpHU MEpPeXoje aroma C
OJIHOTO YPOBHS 3HEPTUM Ha Apyroi. Bunsl ciektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJOPO/IA.

BosHoBBI€ cBolicTBa yacTull. Bosusl ne bpoins. KopnyckynspHO-BOJIHOBOM Tyanu3Mm.

CrnoHTaHHOE U BBIHYXXJICHHOC U3JIYUCHUC.



TexHuueckue yCTpPOMCTBA M IPAKTHYECKOE IMPUMEHEHHUE: CIEKTPAIBHBIA  aHAIU3
(ciekTpocKoM), Ja3ep, KBAHTOBBI KOMITHIOTED.

JleMoHcTpanuuu.

Mopenb onbiTa Pesepdopra.

Ornpezenenue JIMHBI BOJIHBI Jlazepa.

Habmoienue inHeHvaThIX CIEKTPOB U3JIyUEHUSI.
Jlazep.

Y4eHnueckui IKCIEPUMEHT, JIabopaTOpHbIE pabOTHI.
HaGuroienne TMHeHYaToro CeKTpa.

115.7.4.3. Tema 3. ATomMHOE sA11pO.

DKCIEPUMEHTHI, JOKA3BIBAIOIINE CIIOKHOCTh CTPOCHUS siipa. OTKPBITUE PAAMOAKTUBHOCTH.
Omnpitel Pesepdopna no onpeneneHuto coctaBa paaluoakTUBHOTO u3inydenus. CBoicTBa anbda-,
OeTa-, raMMa-u3NydeHus. Biusiaue painoakTHBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHE NTpOTOHA U HelTpoHa. HyknonHas monens aapa ['eiizen6epra-MBanenko. 3apsn
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacnaa. DJIEKTPOHHBIM W MO3UTPOHHBIN Oeta-pacman. ['amma-uznydenue. 3aKoH
PaaAMOAKTUBHOIO pacmaja.

DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.
AnepHsle peakunu. JleneHne U CUHTE3 SAEp.

Snepubiii peaktop. TepmosiaepHblit cuHTe3. I[IpoGiieMbl M NEpPCHEKTUBBI  SAEPHOM
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI IACPHON SHEPTreTHKU.

9HeMeHTapHBIe HYaCTHUIIBI. OTKpBITI/IC MMO3UTpPOHA.
MeTOI[BI Ha6HI021€HI/I$I " perucTpanguu 3JICMCHTAPHBIX YaCTHII.
qDYHI[aMCHTaJ'IBHHe B3auMOJeHCTBUA. ENMHCTBO (I)I/ISI/I‘-ICCKOI\/'I KapTUHBI MHUpa.

TexHMUecKne yCTpOCTBa M MPAKTHUECKOE NMPUMEHEHHE: J03UMeTp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoOa.

JleMoHcTpanum.

CueTunK MOHU3UPYIOLUX YaCTHII.

YyeHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE Pa0OThHI
HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

115.7.5. Paznen 8. DieMeHThl aCTPOHOMHHU U aCTPOPUHKH.



Dransl pa3BUTHS acTpoHOMUU. [IpUKITagHOE U MUPOBO33PEHUYECKOE 3HAYCHHIE ACTPOHOMHUH.
Bun 3Be3aHoro HeOa. Co3Be3ausi, SpKUe 3BE3/1bl, INIAHETHI, KX BUIUMOE IBHKCHHUE.
CoHeunas cucrema.

Comnuine. ConHeuHass akTUBHOCTh. McTounuwk sHeprur CoJiHIIa W 3BE31. 3BE3/bl, UX
OCHOBHBIE€ XapaKTepUCTUKH. Jlnarpamma "crieKTpaabHbIN KJIacC - CBETUMOCThH'. 3BE3/1bl TJIABHOM
IIOCJIENOBATEIILHOCTU. 3aBUCHUMOCTL  ''Macca - CBETUMOCThL" JUIT  3Be3d  IJIaBHOH
nocJieIoBaTeIbHOCTH. BHyTpenHee cTtpoenue 3Be37. CoOBpEeMEHHBbIE MPEACTaBICHUS O
MIPOUCXOKICHUH | dBoJoMK COJTHIIA U 3BE3/]. DTaIlbl )KU3HU 3BE3]1.

Muneunsiii [1yTe - nama [Manaktuka. [lonoxenne u neuxxenune Connia B ['anaktuxe. Turmbl
ranakTuk. Paguoranaktuku v kBazapel. UepHbIe AbIPBI B sIpax TajJaKkTHK.

Bcenennas. Pacmupenune Bceenennoil. 3akon XaO6na. Pasz0eranue ramaktuk. Teopus
bonbioro B3pbiBa. PenmkroBoe u3mydenue.

MacmrabHas cTpykTypa Beenmennoil. MeraranakTuka.
Hepemennsie mpo6iieMbl aCTPOHOMUM.
Yyennueckue HaOIIOICHUS.

Ha6J’II-OI[eHI/I$I HCBOOPYKCHHLIM TJ1a30M C HUCIIOJIB30BAHUCM KOMIIBHOTCPHBIX HpI/IJ'IO)KeHI/Iﬁ
JI OIIPECACIICHUSA MMOJIOXKCHUA HeOECHBIX 00OBEKTOB Ha KOHKPCTHYIO JAaTy: OCHOBHBIC CO3BC3AMA
CeBepHoro noJjrymapusa u ApKue 3BE3/bl.

Ha6mronenus B reneckon Jlynsl, ianer, Maeusnoro IlyTu.
115.7.6. O60061maroiiee MOBTOPEHHUE.

Ponp ¢u3uku u acTpoHOMHMHM B SKOHOMHUYECKOW, TEXHOJIOTHYECKOM, COIMAIbHON U
TUYECKOH chepax AedaTeIbHOCTH YelI0OBeKa, pOJib U MECTO (PU3UKH M aCTPOHOMHUU B COBPEMEHHOM
HAayyHOW KapTHHE MHUpa, posib (U3HUECKOH Teopuu B (OPMUPOBAHUU MPEACTABIECHUN O
¢u3nueckoil kKapTuHe MUpPA, MECTO (PU3MUECKOW KapTUHBI MHpa B OOLIEM psily COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX MPEJCTaBICHUMN O IPUPOJIE.

115.7.7. MexxnipeAMETHBIE CBSI3U.

Nzyuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 Kiacce OCYIIECTBISIETCS C YYETOM
COJIEpP)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTHKH, OWOJIOTHUH, XHMHUH,
reorpadvu ¥ TEXHOJOTHH.

MexnpenMeTHble IOHATUSA, CBSA3aHHBIE C M3YYEHHEM METOJO0B HAYYHOI'O IIO3HAHUS:
ABJIEHUE, Hay4YHbIH (akT, rumores3a, (Qu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
JKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Matemaruka: pelieHre CUCTEMbl ypaBHEHUH, TPUTOHOMETPUYECKHE (PYHKIIMH: CHUHYC,
KOCHUHYC, TAaHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBl U HUX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKKU TOJ00MS TPEYTOJIbHUKOB, ONpeIeeHNe TUIOaIU TIIOCKUX (GUTyp U 0Obema Tell.

buonorus: anexTpuueckue sIBICHUS B )KUBOU MPUPO/JIE, KoJeOaTeIbHbIe IBUKEHUS B )KUBOMN
IIPUPOJE, ONITUYECKUE SIBIICHUS B )KUBOU IIPUPOAE, AEUCTBUE paAUallii Ha )KUBbIE OPTaHU3MBI.



XUMHA: CTPOCHHE aTOMOB M MOJEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAIN3.

I'eorpadus: MarHUTHBIC TOJIOCA 3€MIIM, 3aJIEKH MAarHUTHBIX PyaA, (POTOCHEMKa 3EMHOM
IIOBEPXHOCTH, NPEJCKA3aHUE 3eMIICTPSACECHUM.

TexHosorus: JTMHUN 3JEKTPOIEpead, TEHEPATOP MEPEMEHHOI0 TOKa, 3JIEKTPOJIBUraTellb,
WHAYKIMOHHAS T[e4Yb, pajaap, paJuONpUEMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBU-neus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHas OaTapesi.

115.8. lMnaHupyemble pe3ynbTaTbl OCBOEHUSA MporpamMmbl no ¢usMke Ha
YypPOBHe cpeaHero obwero oopasoBaHus.

115.8.1. OcBoenue ydeOHOro mnpemmera "duswka" HA YpPOBHE CpPETHETO OOIIETO
oOpa3zoBanus (0a30BBI YPOBEHB) JOJDKHO OOECIICUUTh JTOCTHKCHUE CICAYIONIMX JTMYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMMPEAMCTHBIX 06p330BaT€J'II)HI)IX PE3YyIbTATOB.

JIMuyHOCTHBIE pe3yabTaThl OCBOCHMs yueOHOro mpeamera "dusuka" OKHBI OTpakaTh
FOTOBHOCTb M CHOCOOHOCTH OOYYarOIUXCsl PyKOBOJICTBOBAThCS C(HOPMUPOBAHHONW BHYTPEHHEU
NO3ULMEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHEHTalUil, IO3UTHUBHBIX BHYTPEHHHX
yOexaeHU, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  pPOCCHIICKOro  oOIIecTBa,
paclIupeHre KU3HEHHOTO OIbITa U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3alUUd OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpak1aHCKOTO BOCIIMTAHUS:

cOPMUPOBAHHOCTh ~ TPAXKIAHCKOH TO3UIMM  OOy4aromerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO OOIIECTBA;

HpI/IHSITI/Ie Tpa)II/IHI/IOHHI)IX O6HIG‘~IGJ'[OB€‘I€CKI/IX FYMaHI/ICTI/ILIeCKI/IX nu )IGMOKpaTquCKHX
LIGHHOCTEH;

TOTOBHOCTb BCCTH COBMCCTHYIO HACATCIBHOCTHL B HHTEPCCAX T'PaAKAAHCKOTO 06III€CTBa,
Y4aCTBOBATh B CAMOYIIPABJIICHUH B O6p830B21TCJ'ILHOI>i OpraHusanuu,

YMCHUEC B33HMOI[GI710TBOB&TI> C cCcomuvaJlbHBIMU HHCTUTYTaMU B COOTBETCTBUHU C HX
q)YHKI_II/ISIMI/I N Ha3HA4YCHUEM,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;
2) NaTpMOTUYECKOT0 BOCIIUTAHUS:
c(OpMUPOBAHHOCTH POCCUMCKON I'paXT1aHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHE K TIOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM POCCHMCKUX
YUEHBIX B 007acTH (PU3UKU U TEXHUKE;

3) AyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUS:
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBEICHHUSI;

CIIOCOOHOCTH OLCHUBATH CUTYyAllUIO U IIPUHHUMATL OCO3HAHHLIC PCHICHUS, OPUCHTHPYAICH Ha
MOpaJIbHO-HPABCTBCHHBIC HOPMBI U HECHHOCTHU, B TOM YHUCJIC B ACATCIIBHOCTU YYCHOTO,

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;



4) 5CTETUYECKOTO BOCIIUTAHUS:

ACTETHYECKOE OTHOLICHUE K MHUPY, BKJIIOYAs CTETHKY Hay4YHOTO TBOPYECTBA, MPHCYIIETO
¢du3nueckoil Hayke;

5) TpyAOBOTO BOCIIMTAHUSA:

MHTEpEC K pa3InuHbIM cepam npodeccnoHaIbHON JesITEIbHOCTH, B TOM YUCIIE CBSI3aHHBIM
¢ (U3MKONM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oynymieil mpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IIJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMO0OOpa30BaHUIO B 00jacTH (U3MKU Ha
MPOTSKEHUU BCEU KU3HU;

6) 9KOJIOTHYCCKOI'O BOCIITMTaHUA:

Cc(OPMHPOBAHHOCTh JKOJIOTUYECKOH KYIBTYphl, OCO3HAHHE TJIO0AIBHOTO XapakTepa
9KOJIOTHYECKUX MPooIem;

IJTAHUPOBAHUE U OCYIIECTBIICHUE JIEVCTBUI B OKPY>KAIOILIEH Cpe/ie Ha OCHOBE 3HAHUS LEIeH
YCTONYHMBOTO Pa3BUTHUS YETIOBEUECTBA;

PacmnpeHHe OIbITA JICATCIBHOCTH DKOJOTHYCCKOH HaIllpaBJICHHOCTH Ha OCHOBC
WMEIOIMXCS 3HAHUM T10 (1)I/ISI/IK6;

7) IEHHOCTH HAYYHOT'O MTO3HAHMUSL:

C(OPMHUPOBAHHOCTE ~ MHMPOBO33PEHMsI, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAHUC NCHHOCTHU Haquoﬁ ACATCIBHOCTH, TOTOBHOCTb B IIPOUECCEC U3YUCHUSA (bHSHKH
OCYIICCTBJIATE MPOCKTHYIO U UCCIICIOBATCIIbCKYIO ACATCIIBHOCTD HHAWBUAYAJIBHO U B I'PYIIIC.

115.8.2. B mpouiecce MOCTHXKEHUS TUYHOCTHBIX PE3YIbTATOB OCBOEHUS MPOTPAMMBI T10
bu3uKe a7 YpOBHS CpeAHero ooOmero oOpa3oBaHHs y OOYYaIOIIUXCS COBEPIICHCTBYETCS
AMOIIMOHAIBHBIN UHTEJIEKT, IPEANoIaralomuil choOpMUPOBAHHOCTD:

CaMOCO3HaHHA, BKIIFOYAKOIIECTO CIIOCOOHOCTH ITOHMMATh CBOE OMOIMOHAJIBHOE COCTOSHUC,
BUJCTH HAIIPABJICHUA PA3BUTHUA COOCTBEHHOM AMOILIMOHAIBLHOMN C(i)epLI, OBITh YBCPCHHLIM B 0666;

caMOperyJINpOBaHUsl, BKIIIOYAOIIEr0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE IMOBEJIEHHE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOIIMOHAIBLHBIM U3MEHEHUSIM U MTPOSIBISAThH
TMOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpeHHCﬁ MOTHBAIIUU, BKJ'IIO‘-I&IOH.[CI‘/JI CTPEMJICHUC K OOCTHXKXCHUIO HLCIN U YCIICXY,
ONTUMU3M, MHUIITUATHUBHOCTb, YMCHUC I[el\/'ICTBOBaTI), nucxoass u3 CBOUX BO3MO)KHOCTeI\/'I;

OMIIaTHUH, BKHIO‘-IaIOH_[eﬁ CIIOCOOHOCTh TOHUMATH OMOIOHUOHAJIIBHOC COCTOSIHUC [PYI'UX,
YUYUTBIBATE €T'0 ITPHU OCYIICCTBJICHUU O6HIGHI/I${, CITOCOOHOCTE K COYYBCTBUIO U COIICPECIKUBAHHNIO,

COILIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLINX CHOCOOHOCTh BBICTPAWBATh OTHOIIEHHS C JPYTHMMHU
JOJIbMH, 3a00TUTHCSI, TPOSBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

115.8.3. MeranpeaMeTHble pe3yabTaTbl OCBOEHHMSI MPOTPaMMbl CPEAHEro  OOLIEero
00pa30BaHMs TOJKHBI OTPaXaTh:



115.8.3.1. OBnangeHune yHUBEPCATbHBIMU II03HABATEIBHBIMU JIEHCTBUSAMU:
1) 6a3oBbIe JJIOTHYECKUE JCHCTBUS:

CaMOCTOSITENIbHO (HOPMYIUPOBATh W aKTYaIM3HPOBaTh NpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIPCACIIATh LCIIN ACATCIIbHOCTH, 3a/laBaTh MapaMCTPbl U KPUTCPUN UX JOCTUIKCHUS
BBISBJISITh 3aKOHOMEPHOCTHU U ITPOTHUBOPECUHUA B paCCMATPHUBACMBIX (bI/ISI/ILIeCKI/IX SABJICHUSX,

pa3pabarbIBaTh IJIaH PEIICHUS TPOOJIEMBI C YYETOM aHAIIM3a UMEIOIUXCS MATEPUATHHBIX U
HEMaTepHUalIbHBIX PECYPCOB;

BHOCHUTb KOPPCKTUBBI B ACATCIBHOCTH, OLCHUBATH COOTBCTCTBUC PC3YJILTATOB MLCIIAM,
OLOCHUBATDL PUCKHU HOCJ'IG,Z[CTBI/Iﬁ JCATCIIbHOCTH,

KOOPJIMHUPOBAaTh W BBINOJHATH pabOTy B YCIOBUSAX pPEAJBHOrO, BHUPTYaJIbHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOACHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.
2) 6a30BbBIC UCCIICIOBATEIIBCKUE ACHCTBUSA:

BJIAJIETh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBHIMH IOHATHAMU U METOJaMHU (U3UIECKOM
HaYKU;

BJIQJICTh HAaBBIKAMHU y4eOHO-HCCIIEOBATENILCKOM M TMPOEKTHOM NEATENFHOCTH B 001acTH
(Gu3uKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B pPeLIeHHs 3a1a4
(bu3nYECKOro cofepx aHus, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B TO3HAHMS;

BIIQJIETh BUJAMH JEATEIBHOCTH MO TMOJYYEHHUI0O HOBOTO 3HAHUsS, €r0 WHTEpIpETalNH,
peoOpa30BaHUIO U TIPUMEHEHUIO B PA3JINYHBIX YICOHBIX CHTYAIIHSIX, B TOM YHCJIE IPU CO3/IaHUU
yueOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBIIATh NIPUYMHHO-CJICACTBEHHBIE CBS3M M aKTyaJlu3UpOBaTh 3aJady, BBbIIBUIATH
TUIIOTE3Y €€ PEILECHMs], HAXOAUTh ApIYMEHTHI [T JOKA3aTelIbCTBA CBOUX YTBEPXKICHUH, 3a7aBaTh
rapamMeTpsl ¥ KpUTEPUH PEILICHNS;

AHAJIIM3UPOBATD IMOJYYCHHBIC B XOI€ PCHICHUA 3a1a4i PE3YJIbTAThl, KPUTHUICCKU OLICHUBATDH
X JOCTOBCPHOCTD, IIPOrHO3UPOBATE USMCHCHUC B HOBLIX YCJIOBUAX,

CTaBUTH U (OPMYIHPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHON JESTEILHOCTH, B TOM
YHclie IPU U3YYeHUU (DU3HKY;

AaBaTb OLICHKY HOBbBIM CUTYyallUsIM, OLICHHUBATb HpH06pCTeHHLIﬁ OIIBIT,;

YMETB NIEPEHOCUTH 3HAHUA 10 (1)I/ISI/IK6 B IIPAaKTUYCCKYIO 00nacThb KHU3HCACATCIIBHOCTH,
YMCTb UHTCTPUPOBATDH 3HAHUA U3 PA3HBIX yLICGHLIX npeaAMETOB;

BBIJIBUT'aTbh HOBBIC UJICH, IPpEAJIaraTb OpUIrniHaJIbHBIC IMTOAXO0AbI U PCIICHUSA

CTaBUTb HpO6HeMBI " 3aJia4u, JOMYyCKAroIHUEC aJIbTCPHATUBHLIC PCIICHUA.



3) pabota ¢ uHpOpManueii:

BJIa/IETh HABbIKAMU MOJy4YeHHs] MHpOpManuu (PU3NUEeCKOro colep>kaHusi U3 UCTOYHUKOB
pa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYHICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCII0JIb30BATh CPEACTBA HHPOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTH B PEIICHUH
KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPraHU3AIMOHHBIX 3a4ad C COONIOJeHUEM TpeOOBaHUI
9PrOHOMHKH, TEXHUKH 0E30IIaCHOCTH, THTHCHBI, PECYpCOCOEPEKEHUs, TPABOBBIX U ITHYECKUX
HOPM, HOPM HH(POPMAIIMOHHON 0€301aCHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COAECPKAHUS B Pa3IMUHBIX hopMaTax ¢ ydeTOM Ha3HAUCHUS
uHpOpPMALUM W IIETICBOM ayJUTOpUH, BBIOMpAs ONTUMAIbHYIO (OpMy mpeacTaBieHUs U
BHU3yaJIM3aLUU.

115.8.3.2. OBnagenue yHUBEpCAIbHBIMU KOMMYHHKATUBHBIMU JIEHCTBUSIMHU:

1) obmienue:

OCYIIECTBISATH OOIICHUE HA YPOKaX (YM3MKHU M BO BHEYPOUHOU JIEATEIBHOCTH;
pacro3HaBaTh MPEIINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(MIUKTHI;
Pa3BEepHYTO U JIOTHYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB.
2) COBMECTHAs JCATEIBHOCTD:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBUAYAITBHON paOOTHI;

BBI6I/IpaTB TEMAaTUKyY U MCTOAbl COBMECCTHBIX JEHUCTBUI C Y4eTOM 06H_II/IX HHTCPECOB U
BO3MOKHOCTEH KaXJ0T0 4JIC€Ha KOJJICKTHUBA,

[IPUHUMATh ILEJIM  COBMECTHOM [JE€ATEIbHOCTH, OpPraHU30BBIBATH U KOOPAUHUPOBATH
JIEHCTBHSI 10 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACTIPEAEIISITh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CY>XJ1aTh pe3yIbTaThl COBMECTHON pPabOTHI;

OIICHUBATH KAYECTBO CBOCT'O BKJIaJla U KAKAOT'0 YHAaCTHUKA KOMAaH/IbI B O6HII/II>1 PE3YyabTAaT 1Mo
p83pa6OTaHHI>IM KPUTCPUIM,

npeajaratb HOBBIC IMPOCKTHI, OUCHWUBATH HWACU C IMMO3UMIMUW HOBU3HBI, OPUIMHAJIBHOCTH,
HpaKTI/I‘{CCKOﬁ 3HAYUMOCTH;

OCYHICCTBIIATE IIO3UTUBHOC CTPATCTUYCCKOC TIIOBCACHHWEC B PA3JIMYHBIX CUTyalHIX,
MMPOSABJIATE TBOPUYCCTBO U B006pa)KCHI/IC, OBITH WHHUIIMATUBHBIM.

115.8.3.3. OBnageHne yHUBEPCAIbHBIMH PETYJIATUBHBIMU JIEHCTBUSMMU:
1) camoopranu3zamnus:

CaMOCTOATCIIBHO OCYHICCTBJIATE IIO3HABATCIBHYIO JCATCIBHOCTH B obOnacTu (1)I/ISI/IKI/I u
ACTPOHOMMUHU, BBIABJIATDH l'IpO6J'ICMBI, CTaBUTb U (I)OpMyJ'II/IpOBaTB COOCTBEHHBIC 3aaa4uu;

CaMOCTOATCIIBHO COCTAaBJIATH IIAH PCHICHUA PaCUYCTHBIX W KAYCCTBCHHBLIX 3aaad, IJIaH



BBITIOJTHEHUSI TMPAKTUYECKOW paboThl € Y4EeTOM UMEIONIUXCS PECypcoB, COOCTBEHHBIX
BO3MOHOCTEW U MPENOYTEHU;

AaBaTb OLICHKY HOBbBIM CUTYaAllUsIM;
PaCcIupATb paMKHU yqe6Horo npeaMeTa Ha OCHOBE JIMYHBIX HpeHHO‘ITeHHﬁ;

JIeNiaTh OCO3HAHHBIN BHIOOp, apryMEHTHUPOBATh €ro, Oparh Ha ce0si OTBETCTBEHHOCTH 32
peLIeHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTH (HOPMUPOBAHUIO U MPOSIBICHUIO 3PYIUINH B 001acTH (DU3UKHU, ITOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

AaBaTb OLCHKY HOBLIM CUTyallUsIM, BHOCHUTHL KOPPCKTHBBI B ACATCIIBHOCTb, OLICHUBATH
COOTBETCTBUC PCIYJIbTATOB LECIISAM;

BJIa/IETh HAaBbIKaMH [103HABATEIbHON peIIeKCUN KaK OCO3HAHUS COBEPILIAEMBIX JAEUCTBUN U
MBICIIUTENIBHBIX IIPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;

MCIOJIb30BaTh IPUEMBI pe(hICKCUU JIJIsl OLICHKH CUTYAIlHH, BEIOOPA BEPHOTO PEIICHUS;
OLICHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PEUICHHUS 110 UX CHIKCHHIO,
MPUHUMATh MOTHBBI U QpTYMEHTBI JPYTHX NIPH aHAIHU3E PE3YJIbTaTOB JCATCILHOCTH.
3) npunsTHe cedst U IPYTHX:

MIPUHUMATH Ce0sl, TOHMNMAas CBOM HEJIOCTATKH M JIOCTOMHCTRBA;

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MIPU aHAIHU3E PE3yIbTaTOB AEATEIbHOCTH;
MPU3HABATH CBOE MIPABO U MIPABO JAPYTUX HA OIIHOKY.

115.8.4. IlpeameTHbIE pe3yabTaThl OCBOCHHUS MPOrpaMMBbl 110 ¢pu3nke. B nmpouecce n3yueHus
Kypca Kypca (pusuku 6azoBoro ypoBHs B 10 kinacce 00ydaromuics HayqYuTCs:

JI€MOHCTPUPOBATh Ha MPHUMEPAX poJib U MECTO (U3MKU B (POPMUPOBAHMHM COBPEMEHHOI
Hay4YHOM KapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKON
JIeATEIIbHOCTH JIFOCH;

YUUTBHIBATh FPAHULIbI IPUMEHEHUS U3YUYEHHBIX PU3NYECKUX MOJIeIei: MaTepuaIbHas TOuKa,
UHepIHalbHask CUCTEMa OTCYeTa, aOCOIIOTHO TBEPJOE TENO, UACANbHBIN a3, MOJECIN CTPOCHUS
ra3oB, XUJAKOCTEW U TBEPABbIX TeJl, TOUEUHBIH AIEKTPUUECKUI 3aps]] MPH pelIeHuu (PU3NIECKUX
3a/1ad4;

pacrio3HaBaTh (hU3MYECKUE SBICHHS (IIPOILECCH) U OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJIMHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPAMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE TaJeHue Tell,
JIBUKEHHE M0 OKPYKHOCTH, HHEPITUS, B3auMoieicTBuUE Tem, nuddy3us, OpoyHOBCKOE ABUKECHUE,
CTPOCHHE KUIKOCTEH U TBEPABIX TEJ, U3MEHEHHE 00BbeMa TeJ MPU HarpeBaHWUU (OXJIAKICHHH),
TEIJIOBOE PABHOBECUE, HUCIIAPEHUE, KOHJEHCALMs, IUIABICHUE, KPUCTAIIU3ALMS, KUIICHHE,



BIIQXKHOCTH BO3/1yXa, IOBBIIICHHE JABJICHUS ra3a IPHU €ro HarpeBaHUU B 3aKPHITOM COCY/IC, CBS3b
MEXJly MapamMeTpaMu COCTOSIHHMSI ra3za B H30Ipolieccax, 3JIEKTpU3alus Tell, B3aUMOJEHCTBUE
3aps/0B;

OINKCHIBATHh MEXAaHMYECKOE JIBXKEHUE, MCIOJB3Yys (U3NYECKUE BEIUUYHMHBI: KOOPJAMHATA,
yTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Teja, KHHETHYECKas
SHEprusi, MOTEHLHUAaJbHAs JHEpPrusi, MexaHudeckas paboTa, MeXaHUYeCKas MOIIHOCTb; MpHU
ONKCAaHUH MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCTIOIb3yEMBIX BEJTHUUH, UX 0003HAYCHUS
U eIMHULBI, HAXOAUTh (POPMYIbI, CBSI3bIBAIONINE NAHHYIO (PU3UUECKYI0 BETUYHMHY C IPYTHMMH
BEJIMYUHAMU;

ONMCHIBATh H3YYCHHBIC TEIUIOBBIE CBOMCTBA TE€l M TEIUIOBBIC SBICHUS, HCIOJb3YS
¢u3nueckue BENWYHMHBL: JIABJICHHWE Tasza, TeMIleparypa, CpenHss KUHETHYECKas DSHEprus
XaOTUYECKOTO0 JIBUJKEHHUS MOJEKYJ, CPEJHEKBAaApaTH4YHAas CKOPOCTb MOJIEKYJ, KOJMUYECTBO
TEIUIOTHI, BHYTPEHHSSI DHEPTus, padora ras3a, KOA(PQUIMEHT IOJIE3HOTO JEHCTBHS TEIJIOBOTO
JIBUTATENIsA; IPU ONUCAHUM MIPABUIILHO TPAKTOBATh (DU3UYECKHUI CMBICI UCIOIb3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS W EIMHMII, HAXOTUTH (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NIECKYIO
BEJIMYMHY C IPYTHUMHU BEIUYUHAMU;

ONMCHIBATh W3YYECHHBIC JJIEKTPUYECKHE CBOWCTBA BEUIECTBA U JJIEKTPUYECKUE SIBICHUS
(mporecchl), UCTONIb3ys (PU3NUECKUE BEIMUMHBL AJIEKTPUUYECKHM 3apsil, 3JIEKTpUYECKoe IOJIe,
HaIIpSOKEHHOCTh  I10JIS, IIOTEHLHAJ, pa3HOCTh IIOTEHUHUAIOB; IIPU OINKMCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICI MCIIOJIB3YEMbIX BEIMYUH, UX OOO3HAUEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BEITHUYNHAMU;

aHAJIM3UPOBATh (U3MUECKUE IPOLECChl M SBJICHHS, HCIONb3yd (PU3NYECKUE 3aKOHBI U
MPUHLMIBL: 3aKOH BceMupHoro tarorenus, I, II m III 3axkonbl HproTOHA, 3aKOH COXpaHEHUS
MEXaHWYECKON 3HEPruH, 3aKOH COXPAHEHUS WMITYJIbCA, PUHLINI CYNEPIO3UIUN CUII, TPUHIUIT
paBHOIPaBUsI UHEPIUATBHBIX CUCTEM OTCUETa, MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CpPEIHEH KHUHETHMYECKOW SHEPruM TEIUIOBOTO JABUKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIlepaTypol, MepBhIA 3aKOH TEPMOJIWHAMUKH, 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsia, 3akoH KynoHa, mpu 3TOM paznudarh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPpUHIUIIBI JIEHCTBUSA MallluH, HpI/I60pOB U TCXHUYCCKUX YCTpOﬁCTB;
pasiindaTth yCJIOBUA UX 0e30IaCHOT0 HCIIOIL30BaHUS B IMOBCEIHEBHOM KU3HU,

BBINOJIHATh AKCIEPUMEHTHl IO HCCIIECAOBAHUIO (U3UUECKUX SIBICHHM U MPOIECCOB C
UCIIOJIb30BAaHWEM TMPSAMBIX W KOCBEHHBIX H3MEpEHUM, TMpu 3TOM  (POpMyIHpOBaAThH
npobaeMy/3agady ¥ rMIoTe3y yueOHOro 3KCIepuMeHTa, coOupaTh yCTaHOBKY U3 IPEAJIOKEHHOTO
000py10BaHus, IPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBISATh TPSIMbIE U KOCBEHHBIE HU3MEpPEHHUS (U3NYECKUX BEIUYHH, MPH ITOM
BBIOMPATh ONTUMAJIBHBIA CIMOCO0 HM3MEPEHHS M WCIOJIh30BaTh W3BECTHBIE METOJIBI OIICHKHU
MOIPEIIHOCTEN U3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH MEXAY (PU3MUECKUMH BETMYMHAMHU C UCIIOJIb30BAHUEM IMPSIMBIX
U3MEPEHUH, NP 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATH pPE3yIbTaThl IMOJYYECHHOMH
3aBHCUMOCTH (PU3UUECKUX BEJIUYUH B BHJIE TAOIUI] U TpadUKOB, IeJaTh BHIBOJBI 110 pe3ylbTaTaM
UCCIIEJOBAHMSI;

coOmofaTh mpaBuia OE30MACHOTO TpyAa MpU TNPOBEACHUU HCCIEIOBAaHUN B paMKax
yu4eOHOrO0 OJKCIEPUMEHTa, Y4eOHO-UCCIENOBATENILCKOH M TMPOEKTHOW JESATENbHOCTH C



UCIOJIb30BAHUEM U3MEPHUTEIBbHBIX YCTPOICTB U JIaOOpaTOpHOro 000pyI0BaHHUS;

peliaTh pacueTHbIE 3aJa4u C SIBHO 331aHHOM (PU3MUYECKOM MOJIENbI0, UCIIONB3Ysl (PU3HUECKUe
3aKOHBI U TIPUHIUIBI, HA OCHOBE aHAJIM3a YCJOBHS 33Ja4d BBIOUPATh (DU3HUYECKYIO MOJEIb,
BBIICTATh (PU3MYECKHE BENUYMHBI U (DOPMYsbl, HEOOXOAMMBIE ISl €€ pPEelIeHUs, MPOBOIUTH
pacueThl U OIIEHUBATh PEATbHOCTh MOJIYICHHOTO 3HAYCHUS (DU3UYECKON BEITMUNHBI,

peraTh KavyeCTBEHHBIC 3aJlayd: BBICTPAWBATh JIOTUYECKU HEMPOTHBOPEUYHMBYIO IIETIOUYKY
pacCcy X JIEeHUW C WCIOJIb30BAHUEM H3YyYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH H (pU3MUeCKHX
SIBIICHHI,

MCIOJIb30BATh P PEIICHUH YUEOHBIX 33124 COBPEMEHHbBIE HH()OPMAIIOHHBIE TEXHOJIOTUU
JUIsL TIOMCKA, CTPYKTYpUPOBaHUsS, HWHTEPIPETAllMd U TMPEJCTaBICHUS Yy4eOHOW U Hay4dHO-
HOMYJSIPHOM HH(POPMAITUH, TOJTyYEHHON U3 Pa3JINYHBIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBAThH
MoJIy4aeMyro HHPOPMAIHIO;

MPUBOANTH TPUMEPHI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUYEHBIX-(U3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

HCIIOJIb30BATh TCOPETUUYCCKUE 3HAHMS 10 (DU3HKE B TOBCETHEBHOM KU3HHU JIJIsl 00CCTICUCHUS
0€30MacHOCTH IpU OOpAIEHUH ¢ MPUOOPAMHU U TEXHHUYECKUMHU YCTPOHUCTBAMHU, Ui COXPAHEHUS
3/10pOBbs U COOIOACHUSI HOPM AKOJIOTMUYECKOT0 MOBEJCHUS B OKPYKaIOLLEH CpeIe;

paboTaTh B TPYIIIE C BHITOJHEHUEM Pa3JIMYHBIX COIMAIBHBIX POJICH, INIAHKPOBATh paboTy
TPYIIIbI, PAalMOHAIBHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JAEATENBHOCTH B
HECTAHIAPTHBIX CHUTYAlUAX, OICHUBATh BKJIAJ KAKIOTO M3 YYaCTHHKOB TPYIIbI B PEHICHUE
paccMaTpruBaeMoi MpoOIeMBbI.

115.8.5. IlpeameTHbIe pe3yabTaThl OCBOCHHUS MPOrpaMMBbl 10 ¢pu3nke. B nmpoiecce n3yueHus
Kypca Kypca (pusuku 6azoBoro ypoBHs B 11 kinacce oOydaromuiics HayquTCs:

J€MOHCTPHPOBATh Ha MPHUMEPAX poiib U MECTO (U3MKU B (POPMUPOBAHHHM COBPEMEHHOI
Hay4YHOM KapTUHBI MHMpA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKON
NeSITebHOCTH JIF0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTHIBaTh TpaHUIBl NPUMEHEHHUS W3YYEHHBIX (PU3MUECKHX MOJIETe: TOYEeUHBIH
JIIEKTPUYECKUH 3apsi]L, JIyd CBETa, TOUEYHBII HCTOYHUK CBETA, sICPHAs MOJIEIIb aTOMa, HYKJIOHHAs
MO/JIeIb ATOMHOTO sJipa MPHU pelIeHnH (PU3NUECKUX 3ajay;

pacrno3HaBaTh (U3NYECKUE SBICHHS (MPOLECCh) U OOBSICHATH MX HA OCHOBE 3aKOHOB
JIEKTPOJIMHAMUKH M KBAaHTOBOUM (DM3HMKH: AJICKTPUUECKas MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHUTHOE JEHCTBUS TOKa, B3aMMOJCHCTBHE MAarHUTOB, JJIEKTPOMArHUTHAs
WHAYKIHS, JCWCTBHE MAarHUTHOTO TIOJII Ha MPOBOAHWK C TOKOM U JBYDKYIIUICS 3aps,
AIIEKTPOMArHUTHBIC KOJIEOAHUs U BOJHBI, IPSMOIUHEIHOE pacIpoCTpaHEHHE CBETa, OTPaKEHUE,
nperomiieHue, WHTepdepeHnus, audpakius W TMOJSIPU3ANHAS CBETa, JTUCIEPCUS CBETa,
dorornekrpudeckuit 3¢ ekt (porodddekt), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOrO
CIIEKTpa aToMa BOJI0POJIa, €CTECTBEHHAS U ICKYCCTBEHHAS PaINOaKTUBHOCTb;

ONMCHIBAaTh M3YYEHHBIE CBOMCTBA BEIIECTBA (AJIEKTPUUYECKUE, MArHUTHBIE, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SBIEHUS (IIPOLIECCHI),
UCTIONB3Yysl (U3UYECKHE BETUYMHBL: DIIEKTPUYECKUH 3apsia, CHja TOKa, JJIEKTPHUYECKOE
HaIpsKEHUE, JIEKTPUUECKOE COIPOTHUBIICHHUE, PA3HOCTh MIOTEHINAJIOB, JIEKTPOABIKYIIAs CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTYILIKH, SHEPTUsl 3JIEKTPUUYECKOI0 M MAarHUTHOTO TOJIEW, MEepuoj M YacToTa KojeOaHui B



KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CHUJia TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CuUjla JIMH3bI, MpPU ONUCAHUHM MPABUIBHO
TPAKTOBATh (PU3NYCCKUI CMBICT HCIONB3yeMbIX BEIMYMH, WX OOO3HAYCHHUS W CIIMHHIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUMHY C IPYTMMU BETUYHHAMU;

OINMCHIBATh M3yYCHHBIC KBAHTOBBIC SBJICHUS M IPOLECCHI, HCHONB3ysd (U3NIECKHE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbCc (OTOHA, TMEPUOJ TMOoJIypaclaga, IHEPrus CBSA3M AaTOMHBIX SJA€p, NpPU ONUCAHWUU
IPaBUIbHO TPAaKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YEMbIX BEJIMYMH, MX OOO3HA4YEHUs U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE TAHHYIO (PM3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISITh 3HAUEHUE (PU3NUECKON BETMUUHBI;

aHAIM3UPOBATh (PM3MUECKUE TPOLECChl M SBJICHHS, HCIONB3yS (PU3NYSCKUE 3aKOHBI U
OpUHUMIBL: 3aKOH OMa, 3aKOHBI IIOCJIENOBATEIBHOIO M NApaJICIbHOILO COEAMHEHUS
MPOBOJHUKOB, 3aKkoH Jlxoynsa-JIeHa, 3aKkOH 3JIEKTPOMArHUTHOM  MHIAYKLUHH, 3aKOH
MPSIMOJIMHEMHOTO PacIpOCTpaHEHUsl CBETA, 3aKOHBI OTPAXXEHHSI CBETA, 3aKOHBI IPEIIOMIICHUS
CBeTa, ypaBHeHUE DUHIITEHHA U1t oTOdPPeKTa, 3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHUS
MMITYJIbCa, 3aKOH COXPAHEHHMS 3JIEKTPUUECKOrO 3apsa, 3aKOH COXPAaHEHMs MAacCOBOIO 4YMCIIA,
IOCTyJaTel bopa, 3aKOH paguOAaKTHBHOIO paclajga, IIPU OTOM PpPa3IM4YaTh CIOBECHYIO
(bOpMyIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUS (TpaHMIIbI, O0JIACTH)
MIPUMEHUMOCTHY;

OIpeJIeJIATh HAalPaBJICHUE BEKTOpA MHAYKIIMM MAarHUTHOTO 110JIs1 IPOBO/IHUKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHua;

CTPOUTH U OIIUCBIBATDH H3o6pa>1<eHHe, CO31aBacMoOC€ IIIOCKHUM 3CpPKaJIOM, TOHKOM JII/IH301>'I;

BBIIOJHATD SKCICPUMEHTBI IO HCCICAOBAHUIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUA U nmponeccoB €
UCIIONIb30BAaHMEM TPSAMBIX W KOCBEHHBIX HW3MEpPEHHWil: TMpu dSToM  (HOpMyIHpoBaTh
npoOaemMy/3aaady U TANOTE3Y Y4EOHOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHusl, TPOBOAUTH OMBIT B (POPMYITHPOBATH BHIBOJIBL;

OCYILECTBIATh NpPSMbIE M KOCBEHHbIE H3MEPEHHsS] (PU3NYECKUX BEIUYMH, HpPU 3TOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO H3MEPEHUs M HCHOJb30BATH HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN U3MEPEHUN;

HCCIIeI0BaTh 3aBUCUMOCTH (DPU3NYECKUX BEJIWYHMH C MCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUIA:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YIbTATHl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoOB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
WCCIIEI0BAHMS;

coOmoaTh mpaBwia OE30MaCHOrO Tpyla HpU IPOBEACHUU HCCIENOBaHMM B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4eOHO-UCCIEOBATENIbCKOM M TMPOEKTHOW JESTeNbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOMCTB U 1aOOpaTOPHOT0 000PYAOBaHUS;

pelaTh pacueTHbIE 337auu C SIBHO 33JaHHOH (hPH3MYECKON MOJIETBbIO, CTIONB3YS (hU3ndecKue
3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHAIM3a YCIOBMS 33/Ja4d BBIOMpATh (PU3NYECKYIO MOJIEINb,
BBIIETIATh (PU3WYECKHE BEIUYMHBI U (POPMYJbl, HEOOXOAMMBIE ISl €€ pEelIeHUs, MPOBOIUTH
pacyeThl U OLIEHUBATh PEAIbHOCTh MOJYUYEHHOTO 3HAUeHUS (PU3UUECKOW BETMUNHBL;

pelmarh KayeCTBEHHBIE 3aJadM: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEUYMBYIO IIEMOYKY
paccy X JIeHU C WCIOJIb30BAHUEM H3YyYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH u (PU3MYEeCKHX
SIBIICHHUI,



UCIIOJIb30BATh MPH PEIICHUH YUEOHBIX 33/1a4 COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUI
JUIsL TIOMCKA, CTPYKTYpUPOBaHHUS, HWHTEPIPETAllMd U TPEJCTaBICHUS Y4eOHOW U Hay4dHO-
HOMYJSIPHOM HH(POPMAITUH, TOJTyYEHHON U3 Pa3JINYHBIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBATh
MoJIy4yaeMyro HH(POPMAIHIO;

OOBSICHATH MPUHIUIIBI JCHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3indarh
yCIIOBHS UX 0€3011aCHOT0 MCII0JIb30BaHMsI B TIOBCEJHEBHOM JKU3HU;

MPUBOANUTH NPUMEPHI BKJIaJa POCCUUCKUX U 3apyOEkKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, B 00BsCHEHHE IIPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

MCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 1O (PU3HKE B MOBCEIHEBHOM JKU3HU JJIs1 O0ECTICUCHUS
0€30MacHOCTH IpU OOpAIEHUH ¢ MPUOOPAMH M TEXHUUYECKUMHU YCTPOMCTBAMHU, JJISi COXPAHEHUS
3JI0pOBBsSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKAIOIEeH cpejie;

paboTarh B TPYIIIE C BHITOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJICH, IIIAHUPOBATH PAbOTY
TPYIIbI, palMOHAIBFHO paclpeneNiiaTh OOS3aHHOCTH W  IUIAHUPOBATh JICATEIIBHOCTH B
HECTaHIAPTHBIX CHUTYAlUAX, OICHUBATh BKJIAJ KAKIOTO M3 YYaCTHHKOB TPYIIbI B PEHICHUE
paccMaTpuBaeMoi MpoOIeMBbI.

115.9. B ¢enepanbHbIX U PETMOHANBHBIX MPOLEAYpPaX OIEHKM KauecTBa 0Opa3oBaHUS
UCIIOJIB3YETCSl  MepeyeHb (KOAM(PHUKATOP) paclpeleleHHbIX T0 KJaccaM IPOBEPSIEMbBIX
TpeOoBaHUil K pe3ybTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CPETHEr0 00IIIEro
00pa30BaHMs U 3JIEMEHTOB COJEPKAHUS MO (PU3HKE.

Tabmuna 14
[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBatenbHON porpamMmsl 10 (kinacc)
Kon [IpoBepsiemble TpeaAMETHBIE PE3YIbTATHI OCBOCHUSI OCHOBHOM
IIPOBEPSAEMOTO o0pa3oBaTeNbHON IPOTrpaMMBl CpeiHero o0miero o0pa3oBaHus
pe3ynbraTta
10.1 JleMoHCTpHpOBaTh Ha MpUMEpax Pojb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHON HaYyYHON KapTHUHBI MHUPaA, B Pa3BUTHH COBPEMEHHON TEXHUKH U
TEXHOJIOTMH, B IPAKTUYECKOM E€ATEIBHOCTH JIFOAEH
10.2 YuuThiBaTh T'paHULBI NPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJENei:
MaTepHalibHas TOYKa, MHEpLUalbHas CUCTEMa OTCYeTa, aOCONIOTHO TBEPOE
TENO0, UAeaJbHBIA Ta3; MOJEIU CTPOEHUS T'a30B, KHUAKOCTEH M TBEPABIX TeJ,
TOUYEYHBIN AJIEKTPUUECKHUM 3apsi - P pelieHNH HU3NIECKUX 3314
10.3 PacniozHaBath (pusznueckue sBieHus (porecchl) U 00BICHATh UX Ha OCHOBE

3aKOHOB  MEXAaHHMKH, MOJEKYISIPHO-KUHETUYECKOM TEOpUU  CTPOEHUS
BEIIECTBA U DJIEKTPOAMHAMHUKHA: DPABHOMEPHOE M PaBHOYCKOPEHHOE
NpsIMOJIMHEHOE JBM)KEHHE, CBOOOJHOE TMaJeHHWe Tes, JABW)KEHHE II0
OKPY)XKHOCTH, HHEpUHMsA, B3aumojeictBue Tten; auddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE KHUIKOCTEN U TBEPBIX Tell, U”3MEHEHHE 00beMa Tell pu
HarpeBaHuu (OXJIAXKICHUH ), TETIIOBOE paBHOBECHE, UCTIApEHUE, KOHACH CAIHS,
IIJIABJICHUE, KPUCTAJUIM3alUs, KUIIEHUE, BIIAXXHOCTb BO3/yXd, MOBBIIICHUE
JIaBJICHUs Ta3a IIPU €r0 HAarpeBaHUU B 3aKPBITOM COCYIE, CBSI3b MEXAY
mapaMeTpaMM COCTOSHUS Ta3a B M30MPOLECCax; DIEKTpU3aunus Tell,




B3aUMO/JICHCTBUE 3aPsI0B

10.4

OnuceiBaTh MEXaHUYECKOE ABMIKEHHE, UCHOJb3yd (PU3MUECKUE BETUYMHBI:
KOOPJIMHATA, IIyTh, IEPEMEILICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHIIa,
UMIIyJbC  Tella, KUHETHYeCKas DOHEprus, I[OTEHUUAJbHAas JHEprus,
MeXaHu4ecKasi paboTa, MEXaHHYECKasi MOIIHOCTD; TP OMMCAHUH MPABHIEHO
TPAaKTOBaTh (PM3UUECKUI CMBICI UCHOJIb3yEMBIX BEJIMYMH, UX 0003HAUYEHUS U
CIUHUIIBI, HAXOMUTHh (OPMYIIBL, CBSA3BIBAIONIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTHUMH BEIUYMHAMU

10.5

OnuceiBaTh M3Yy4YECHHBIE TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIE SIBJICHUS,
UCTIONB3Ysl (PU3NYECKHUE BEIMYMHBI: JaBJIICHUE ra3a, TEMIIeparypa, CpenHsis
KHUHETHYEeCKas SHEPrus Xa0THUYECKOr 0 JBUKEHUS MOJIEKYJI,
CpeIHEKBaIpaTUYHasi CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIIIOThI, BHYTPEHHSIS
sHeprusi, paborta rasza, Kod((UIMEHT TMONEe3HOr0 MAECUCTBUS TEIUIOBOTO
JBUTATEIIS; TP ONMCAHWUU IPABHIBHO TPAKTOBAaTh (PU3MUECKUI CMBICT
UCIOJIb3YEMBIX BEITUYMH, X 0003HAUEHUS U €AMHUILIbI, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIOIME TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTHMH BEITMYHMHAM

10.6

OnuceIBaTh U3y4EHHBIE 2JIEKTPUYECKHUE CBOMCTBA BEIIECTBA U DIIEKTPUUYECKUE
SBNICHUS (IPOILIECCHI), UCMOB3YS (DU3MUECKUE BEITMYUHBI: AIICKTPUUYCCKHMA
3apsj, JJIEKTPUYECKOE II0JI€, HANPSLKEHHOCTh IOJIA, IOTEHIMAJ, Pa3’HOCTb
HNOTEHIMAJIOB; MPU ONHUCAHUM NPABUIIBHO TPAKTOBATh (PU3MUECKUM CMBICI
UCTIOJIb3YEMBIX BEJTMUMH, UX 0003HAUCHUS U €AMHUIIBI; YKa3bIBaTh (POPMYIIHI,
CBS3bIBAIOILME TAHHYIO (PU3NYECKYIO BEJIMUUHY C APYTUMU BETUUYMHAMU

10.7

aHATM3UPOBaTh (PU3NUYECKHUE MPOLECCH U SBICHHS, HCIONB3Ys (U3NIECKHE
3aKOHBI U IPUHLHUIBL 3aKOH BceMupHOro taroreHus, I, II m III 3akonsl
HproTOoHa, 3aKOH COXpaHEHUs MEXAaHUYECKOM JHEPIHH, 3aKOH COXpPaHEHUs
UMIIyJIbCA, TPUHOUI  CYNEPIO3ULUU  CUJI, NPUHLUI  PaBHOIPABUSA
WHEPUUAIBHBIX CHCTEM OTCYETA; MOJIEKYJSIPHO-KMHETHYECKYIO TEOPHIO
CTPOEHHS BEILECTBA, T'A30BbIE 3aKOHBI, CBA3b CPEHEN KUHETUYECKON YHEPTUU
TEIJIOBOT'O ABMXKEHUS MOJIEKYJ C aOCOIOTHOM TeMIiepaTypoi, IepBbIi 3aKOH
TEPMOJUHAMMKH; 3aKOH COXPaHEHUs JIEKTPUUECKOro 3apsia, 3akoH Kyiona;
Opd  3TOM  pa3inyaTh  CIOBECHYIO  (DOPMYyIMpPOBKY  3aKOHa,  €ro
MaTeMaTHYeCKOE BBIPA)KEHUE U YCIOBUS (IpaHMIIbl, 001aCTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE TPUHIMIBI JIEHCTBUS MAallWH, MNPUOOPOB H
TEXHUYECKUX  YCTPOMCTB;  pa3iuyaThb  yCIOBUS  HUX  0€30MacHOro
MCII0JIb30BaHUs B IOBCETHEBHOM JKU3HU

10.9

BEBIOMHATE 3KCHEPUMEHTBHI 1O HMCCIEAOBAHUIO (DU3MYECKHUX SIBICHUU U
MIPOLIECCOB C MCIIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEpPEHUH; MPH 3TOM
dopmynupoBate npolieMy (3aauy) U THUIOTE3y Y4eOHOTO SKCIEpPUMEHTa,
coOupaTh yCTaHOBKY U3 IPEJIOKEHHOTO 000py10BaHMs, TPOBOAUTD OIBIT U
(dbopMyIHUpOBaTh BBHIBOIBI

10.10

OCYIJ_IGCTBJ'I}ITB MMpAMBbIC 1 KOCBCHHBIC NU3MCPCHUS (I)I/I3I/I‘-ICCKI/IX BCJIMYUH; IIPU
9TOM BI)I6I/IpaTB ONTHMAJBHBIH  CIIOCO0 U3MCPCHUA W HCIIOJIB30BAaTh
N3BCCTHBIC MCTOAbI OLICHKH HOFpCLHHOCTCﬁ I/ISMepCHI/Iﬁ

10.11

HccnenoBaTh  3aBHCHMOCTHM  MEXAY  (U3UYECKUMH  BEITUYMHAMH  C
WCITOJIb30BAaHUEM IPSIMBIX H3MEPEHUI; ITPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,




¢bukcupoBaTh pe3yabTaThl MOJIYYEHHON 3aBUCHUMOCTH (PU3MUECKUX BETMYHH B
BUJIE Ta0NHII U TpaUKOB, AETaTh BBIBOBI IO PE3yJIbTaTaM HCCIIEAOBAHUS

10.12

Cobumoiate mpaBuiia 6€30MacHOro TpyAa MPHU MPOBEACHUH WCCIICIOBAHUN B
paMKax y4eOHOIro 3KCIIEPHUMEHTA, y4eOHO-UCCIIEeIOBATEIILCKON U TIPOCKTHOM
NCSITeIbHOCTH € HCIOJBb30BAHUEM  M3MEPHUTEIbHBIX  YCTPOMCTB U
J1a00paTOPHOTO 00OPYIOBAHUS

10.13

Pemars pacueTHble 3a7aud C SBHO 33JaHHON (PU3UYECKOH MOJEINbIO,
UCTIONB3YS (DU3MYECKHE 3aKOHBI M TMPUHIUIIBI, HA OCHOBE aHAM3a YCJIOBUS
3aJauM BBIOUpaTh (PU3UYECKYIO MOJIETb, BBIACTATH (PU3NUECKHE BEIIMUYUHBI U
(bopMyITbl, HEOOXOIUMEIE VISl €€ PEIICHHUS, TPOBOJAUTH PACUEThI U OIICHUBATH
PEAbHOCTD MOTYYEHHOTO 3HaYCHHS (PU3NUECKON BETMUHUHBI

10.14

Pemarh kauecTBEHHBIC 33/]a4H: BEICTPAUBATh JIOTHUYECKUA HETIPOTHBOPEUHBYIO
IETMOYKY PACCYXKICHUN C OMOPOil Ha M3YyYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
busnUecKue BICHUS

10.15

Hcnonp3oBaTe  mpH  pelmIeHWH  y4eOHBIX  3aad  COBPEMEHHBIC
MHPOPMALIMOHHbIE  TEXHOJIOIMH  JUId  [OMCKAa, CTPYKTYpUpPOBaHMUS,
UHTEPIIpETallUM U MPEACTaBICHHUs] Y4eOHOM M  HayYHO-IOMYJISIPHOMN
uHpOpMallUY, NOJYYEHHOM M3 pa3IMYHbIX MCTOYHHKOB; KPUTHYECKU
AHAJTM3UPOBATH MOJTy4aeMyl0 HHPOPMALIUIO

10.16

[TpuBOANTE IPUMEPHI BKIIAa POCCHICKHUX U 3apyOEKHBIX YICHBIX-(DU3UKOB B
pa3sBUTHE HAayKH, OOBSICHEHHE MPOLIECCOB OKPYXKAIOLIEr0 MHUpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH

10.17

Hcnonb30BaTh TEOpETUUYECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHON KU3HHU TS
oOecrieyeHns 0€30MaCHOCTH NpU 0OpalleHUH ¢ TPUOOpaMH U TEXHUYECKUMHU
yCTpOMCTBaMM, JUIsl COXpPAHEHHWS 370pOBbS M  COOJIIOJIEHUS HOPM
HKOJIOTMUECKOTO TIOBEJIEHUS B OKPYKAIOILEH cpeie

10.18

PabGoraTte B Tpymme cC BBHIMOJHEHHEM PAa3IWYHBIX COIMATIBHBIX POJEH,
MJIAHUPOBATh PadOTy TPYIIBI, PAIIMOHATILHO PACTIPENEISITh 00S3aHHOCTH U
IJIAHUPOBAaTh JIEATEIbHOCTh B HECTAHAAPTHBIX CHUTYyalUsX, aJeKBATHO
OLICHMBATh BKJAJ KaXJIOro W3 YYaCTHUKOB TPYNIbl B pEIICHUE
paccMaTpuBaeMoii MpoOIeMbl

Tabmura 14.1

[Tposepsiembie smeMeHThI coaepkanus (10 kmacc)

Kon
pasnena

IIPOBEPSIEMOTO
JJIEMEHTa

Kon [TpoBepsieMbIe 2IE€MEHTBI COAEPKAHUS

OU3NKA 1 METOJAbIl HAYUYHOI'O [TIO3HAHUW A

1.1 dusuka - Hayka o mnpupoze. HaydyHble MeTonbl MO3HAHUS
OKpyXaromiero Mupa. Poib sKcrepuMeHTa M TEOpHH B IIpoIecce
MO3HAHUS MPUPOABL. DKCIIEPUMEHT B (pU3HKe




1.2

MopenupoBanue (pU3NYECKUX SIBICHUM M TpolieccoB. HayuHbie
runore3pl.  @Puznyeckue  3aKOHBI M Teopud.  ['paHuib
IPUMEHUMOCTH (U3UYECKUX 3aKOHOB. [IpMHIMI COOTBETCTBUS.
Pone 1 mMecto ¢usuku B pOpMHUPOBAaHUHM COBPEMEHHOH HAyYHOMH
KApTUHBI MUPA, B IPAKTUYECKOHN NEATEIbHOCTH JIIOAEH

MEXAHHUKA

2.1

KMHEMATHKA

2.1.1

MexaHu4deckoe JABMKCHUC. OTHOCHUTECIBLHOCTh MEXaHHYECCKOTO
JABWKCHUA. Cucrema oTcuera. TpaeKTopI/IH

[lepememienne, ckopocTh (CpelmHsii CKOpPOCTb, MIHOBEHHas
CKOPOCTb) U YCKOPEHUE MaTepUaIbHON TOUKH, UX MIPOCKIIUU HA OCH
cucteMbl KoopauHaT. CJOKE€HHE MepeMElICHUM U CII0KEHUE
CKOpoOCTen

PaBHOMEpHOE M PABHOYCKOPEHHOE INPSIMOJUHEWHOE JIBUYKEHUE.
I'paduixy 3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUSI, IIyTH U
IIEPEMELICHUS MAaTEPUAIBHON TOYKH OT BPEMEHHU

2.14

CBoOomHOe majienne. Y CKopeHue CBOOOIHOTO TaAeHUs

2.1.5

KpuBonmnelinoe JBHKCHUE. PaBHOMEpHOE JIBUKCHUE
MaTepUaIbHOW TOYKM II0 OKDPYKHOCTH. YTIJIOBasg CKOpOCTb,
nuHenHas ckopocts. [lepuon m gacrora. LleHTpocTpemuTenbHOE
YCKOpEeHHue

Texuuueckue YCTPOﬁCTBal CIIMAOMCTpP, MABHUKCHHUC CHApPANO0B,
LCIMHBIC U pPEMECHHBIC IIEPCaAAYN

[IpakTueckue paboThl. M3mMepeHue MrHOBEHHOW CKOpPOCTH.
HccenenoBanue COOTHOLICHUS MEXKAY MYTAMH, IIPOHMAECHHBIMU
TEJIOM 32 IOCJIEOBATEIbHBIE PABHBIE IPOMEXKYTKA BPEMEHU IPU
PaBHOYCKOPEHHOM [IBI)KEHHUHM C HAYaJIbHOM CKOPOCTBIO, PaBHOM
HyI0. HM3ydyeHue [BMKEHMS IIapUKa B BSI3KOW JKHUIKOCTH.
N3yueHue OBMKEHUS Tejaa, OpOLIEHHOTO TOPU30HTAIBHO

2.2

JMHAMUKA

221

[Tpunmun otHocutenbHocTH [Manunes. IlepBeiil 3akoH HproToHA.
NuepuunanbHble CUCTEMBI OTCUETA

22.2

Macca tena. Cuina. [IpuHnun cynepno3unuu cui

223

Bropoii 3akon HprooroHa g marepuanbHOM  TOYKH B
uHeprmanpHoi cucteme orcuera (MCO). Tperuit 3akon HeroToHa
JUISL MATEPUATIbHBIX TOYEK

224

3akoH BcemupHoro TsaroteHus. Cuna Tsokectd.  IlepBas
KOCMHUYECKasi CKOpocThb. Bec Tena

225

Cwia ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenusi. Cyxoe tpeHue. Cuiia TpeHHSI CKOJBKEHHS U Ccuia
Tpenus nokosi. Koapoumuent tpenus. Cuia cOnpoTUBICHUS TPU
JBUKEHHUH TeJa B )KUIKOCTU WJIH rase

2.2.77 [TocTymarenbHOE 1 BpalmaTeabHOE IBHKEHNUE a0COTIOTHO TBEPIOTO
Tena

2.2.8 MOMEHT cuiIbl OTHOCUTEIIBHO OCHM BpaileHus. llnedo cuibl
VYcnoBus paBHoBecus TBepioro tena B MCO

229 TexHuueckue yCTpoiicTBa: MOAIIUITHUKH, JBUKEHHE
HCKYCCTBEHHBIX CITyTHHUKOB

2.2.10 IIpaktnueckue paboTel. M3yueHue nBWKEHHS Opycka IO
HAaKJIOHHOM IUIOCKOCTH IIOJ] JICWCTBUEM HECKOJBKUX CHIL
HccnenoBanue 3aBUCUMOCTH CHJI YOPYTOCTH, BO3HUKAIOIIMX B
nehopMUPYEMO TIPYKUHE U PE3UHOBOM 00pasiie, OT BETMYNHBI UX
nedopmaruu. McenenoBanue ycaoBHil paBHOBECHS TBEPIOTO Tea,
HMMEIOIIIETO OCh BpaICHUs

2.3 3AKOHbI COXPAHEHUA B MEXAHUKE

2.3.1 Nmnysibc MaTepuanbHOM TOYKH, CUCTEMbI MATEPHUAIbHBIX TOYEK.
NMiynbC cuilbl 1 U3MEHEHUE UMITYJIbCa Tena

2.3.2 3akoH coxpaHeHus umiyibca B UCO. PeakTuBHOE qBUXKEHUE

233 Pa6oTa cuitbr

234 MoOUHOCTb CHIIBI

235 Kunetnueckass oHepruss MarepualibHOM TOUkM. Teopema o
KUHETHUYECKOUN SHEpruu

2.3.6 [lorenuumanpHass sHeprus. [loTeHuManbHas 53HEPrus YHOpPyro
nedhopmMupoBaHHOM TPy UHBL. [loTeHIMalbHAs JHEprus Teia
BOJIM3U MOBEPXHOCTH 3eMIIN

2.3.7 [ToreHnnanpHble UM HEMOTEHIMANbHbIE CHIBL. CBS3b paboOTHI
HETMOTEHIIMAIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOW JHEPruu
CHUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOM SHEPTrun

2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.39 TexHu4yeckue YCTpPOWCTBA: JIBH)KEHHE pakeT, BOJIOMET, KOIep,
MPYKWHHBIN TUCTOJIET

2.3.10 [IpakTtuueckue paboThl. M3ydeHHe CBS3UM CKOpOCTEH Tel TP
Heynpyrom yaape. HWccnemoBanue cBsi3M  pabOTBl  CHIIBI  C
W3MEHEHNEM MEXaHWYECKON PHEPTUHU Teja

3 MOJIEKVYJISIPHAA ©®U3UKA U TEPMOJNHAMUKA
3.1 OCHOBBI MOJIEKYJIAPHO-KMHETUYECKOUW TEOPUU

3.1.1

OCHOBHBIC MOJIOKCHUS MOJ'IeKy.TISIpHO-KI/IHCTI/I‘-IeCKOI\/II TCOpHUHU.




bpoynoBckoe nBwkenue. Juddysusa. Xapaktep IBWIKEHUS U
B3aHMOHeﬁCTBHH HJacCTHUII BEIICCTBA

3.1.2 Mozenu cTpoeHHs Ta30B, KUIKOCTEH U TBEPABIX Te U 00BsICHEHNE
CBOICTB BellleCTBA HA OCHOBE 3TUX MOJeNei

3.1.3 Macca monekyn. KonnyectBo BemectBa. [locrosunas ABoraapo

3.14 TeroBoe paBHOBecue. Temmneparypa u ee uzmepenue. lllkana
temneparyp Llenbcus

3.1.5 Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-
KMHETUYECKOW TEOPUH HJI€ATBHOIO ra3a

3.1.6 AOcomoTHas Temmeparypa Kak Mepa CpelHed KHHETUYECKOM
SHEPruM TEIJIOBOTO JBIKEHUs yacTull rasa. lllkama temmneparyp
KensBuna

3.1.7 VpaBuenne Knaneiipona - Menneneesa. 3akon JlaibToHa

3.1.8 ["a3oBbIe 3akoHBI. M30mpo1iecchl B HACAIBHOM ra3e ¢ MOCTOSTHHBIM
KOJIMUECTBOM BEILIECTBA: U30TepMa, 30X0pa, n30dapa

3.1.9 TexHUYeCKHE YCTPONCTBA: TEPMOMETP, OapoMeTp

3.1.10 [Ipaktuyeckue pabotel. M3MepeHne macchl BO3JyXa B KIIACCHOM
koMHaTe. MccnemoBaHue 3aBUCHMOCTH MEXAY MapaMeTpaMu
COCTOSIHUS Pa3pEXKEHHOI0 ra3a

3.2 OCHOBbI TEPMOJIMHAMUWKN

3.2.1 TepmoanHamMuueckas cUCTeMa. BuyTpenHss SHEPTrus
TEPMOJIMHAMHUYECKON CUCTEMBI U CIIOCOOBI €€ N3MEHEHMS

322 KomnyectBo  Ttermotsl W pabota. BHyTpeHHss  sHeprus
0JIHOATOMHOTO HJI€aIbHOIO Ta3a

323 Buer TeIUTIONIEpeIavuu: TETJIONPOBOAHOCTb, KOHBEKIHS,
nznyyenue. TenmoeMkocTs Tena. YJenbHas TEIJIOEMKOCTb
BenlecTBa. Pacyer konuyecTBa TEMIOTH IPU TEILIONEpeade

324 IlepBbIil 3aK0H TepMoaMHAMHMKHU. [IprMeHeHHe mnepBOro 3akoHa
TEPMOJUHAMHKHN K u3omporeccam. ['paduyeckas WHTEpHpeTaus
paboThI Ta3a

3.2.5 TeroBble MamuHbl. [IpUHIMIOBI JEWCTBUSA TEIJIOBBIX MAIlWH.
[TpeoOpa3oBaHus PHEPTUH B TETUIOBBIX MamuHaX. KoadduiueHt
nosiesHoro nevictBus (manee - KIIJ) TermoBoir mammabl [luki
Kapno u ero KIIJ{

3.2.6 Bropoit 3akoH TepmonuHamuku. HeoOpaTMMocTh mpoIieccCOB B
npupoje. TeroBsle ABUraTend. OKOJOTHYECKUE MPOOIEMbI
TEII0PHEPTETUKU

3.2.7 TexHuueckrne YCTpOMCTBA: JIBUTaTelb BHYTPEHHErO CrOpaHMS,




OBITOBOM XOJIOIUIBLHUK, KOHTUITUOHED

3.2.8

[TpakTueckue paboThl. I3Mepenue yneabHON TEIIOEMKOCTH

33 AT'PETATHBIE COCTOSHU A BEILIECTBA. ®A30BBIE ITEPEXO/IbI

3.3.1 [TapooOpa3oBanne u KoHJeHcauus. VcnmapeHne U KUIICHUE.
VY aenpHas TerioTa napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPaTyphbl
KUIIEHUS OT JaBJICHUS

3.3.2 AOCONIOTHAS ¥ OTHOCUTEIIbHAS BIAXXHOCTH BO3AyXa. HachlmeHHbIN
nap

3.3.3 TBepnoe Teno. Kpucrammuyeckue u aMopgHbie Tena. AHU30TPOTHS
cBoiictB  kpucramwioB. JKuakume kpucramuibl. CoBpeMEHHbIE
MaTepuabl

334 [InaBnenue W KpucTalIu3alus. YJelbHas TEIJIOTa IJIaBICHHUS.
CyO6numarnus

3.3.5 YpaBHeHHe TEIIOBOTO OanaHca

3.3.6 TexHuuyeckue ycTpoicTBa: TMTPOMETP U ICUXPOMETP, KAJIOPUMETD,
TEXHOJIOTHUH TOJYy4YEHHsS] COBPEMEHHBIX MaTEpHUajoB, B TOM YHCIIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUU

3.3.7 [TpakTueckue paboThl. I3MepeHne BIaXHOCTH BO3AyXa

4 SJIEKTPOAMHAMUKA
4.1 OJIEKTPOCTATHUKA

4.1.1 OnekTpu3anust  Teln.  ODIeKTpuueckuil  3apsn.  [IBa  Buaa
AIIEKTPUYECKUX 3apsI0B

4.1.2 IIpoBOIHMKY, TUBIIEKTPUKH U MOJIYIIPOBOAHUKH

4.1.3 3aK0oH COXpaHEHUs IIEKTPUIECKOTO 3apsiaa

4.14 BzaumopeiictBue 3apsaoB. 3akon Kymnona

4.1.5 Dnektpuyeckoe noisie. HampseHHOCTh 3JIEKTPUYECKOrO MOJS.
[Tpunumn cyneprio3utinu. JINHUK HANIPSKEHHOCTH 3JIEKTPUUECKOTO
OJIS

4.1.6 Paborta cun snektpocrarmueckoro mons. Ilotenuman. PazHocTs
MOTEHIINAJIOB

4.1.7 IIpOBOTHUKY M JUAJIEKTPUKHU B MIOCTOSTHHOM AJIEKTPUYECKOM IOJIE.
Jusnexkrpudeckasi NpOHUIIAEMOCTD

4.1.8 OnektpoeMkocTb. KonzaeHcatop. JIEKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCAaTOpa. DHEprus 3apsHKEHHOT0 KOHIeHcaTopa

4.19 TexHuueckue YCTPOMCTBA: 3JIEKTPOCKOTI, JIEKTPOMETP,

QJICKTPOCTATUYCCKAsA 3alluTa, 3a3CMJICHUC 3HeKTp0HpH60pOB,




KOHJICHCATOP, KCEPOKC, CTPYHHBIN TPUHTED

4.1.10

[TpakTueckue paboThL. N3mepenue AIIEKTPOEMKOCTHU
KOHJIeHcaTopa

4.2

IIOCTOSIHHBINU SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

4.2.1 VYcaoBus CylIECTBOBAHMS TOCTOSIHHOIO 3JEKTPUYECKOTO TOKa.
Ucrounnku Toka. Cuia Toka. [locTosHHBINA TOK

42.2 Hanpsixenue. 3akon Oma jis ydyactka 1enu

423 DJIEKTPUYECKOE CONPOTUBIICHHE. YJIEJIbHOE CONPOTHBICHUE
BelIeCTBa

4.2.4 [TocnenoBarenbHOE, MapajieibHOE, CMEIIAaHHOE COEAMHEHUE
MIPOBOJIHUKOB

4.2.5 PaGota snekrpuueckoro Toka. 3akon Jxoyis - Jlenna

4.2.6 MOUIHOCTB 3JEKTPUIECKOTO TOKA

4.2.7 anekTpoaBwkymas cuna (manee - OJIC) u  BHyTpeHHee
CONPOTUBIICHUE HWCTOYHMKA TOKa. 3akoH Owma 1 TOJIHOM
(3amMKHYTO#) 3neKTpuueckoi nenu. KopoTkoe 3ambikaHue

4.2.8 DNEeKTpOHHAsi MPOBOAUMOCTb TBEPIbIX METAIOB. 3aBHCUMOCTb
COTPOTHUBIICHUS] METAJIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTh

4.2.9 DnekTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX TyYKOB

4.2.10 [TonynpoBonuuku. COOCTBEHHAass M MPUMECHAsl IMPOBOJUMOCTD
MOJIynpoBOJHUKOB. CBolicTBa p-n nepexoa. [loaynpoBogHUKOBEIE
npuOOopbI

4.2.11 ONEeKTpUYEeCKU TOK B  JJIEKTPOJIUTAX. JIEKTPOIUTUYECKAs
Jucconuanus. JIEKTPOIn3

4.2.12 OnexkTpuyeckui  Tok B razax. CamocTOsTENbHBIN U
HECaMOCTOSITENIbHBIN pa3psil. Pa3iuuHbie THIIBI CaMOCTOSTEIHFHOTO
paspsiaa. Mounnus. [1nazma

4.2.13 TexHu4yeckue yCTpOMCTBA: AaMIEPMETP, BOJIBTMETP, PEOCTaT,
HMCTOYHHUKHU TOKa, AJIEKTPOHArpeBaTEIbHBIC MPUOOPHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS,
BaKyyMHBIT N0, TEPMHUCTOPHI " (boTOPE3UCTOPHI,
MOJIYITPOBOJTHUKOBBIN TMOJI, TAJIbBAaHUKA

4.2.14 [IpakTuueckue paboThl. V3ydeHWe CMENMIaHHOTO COEIUHEHHS

PE3UCTOPOB.
N3mepenne DOJIC wuctoyHMKa TOKa M €ro  BHYTPEHHETO
conpoTtusiieHus. HabmoneHue saexTpoimsa

Tabmnuua 14.2



[TpoBepsieMble TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OCHOBHOM

obpazoBarenbHOU porpammel (11 kmacc)

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[IpoBepsieMble TpeIMETHBIE PE3YIbTAThl OCBOEHUS OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbI CpeHEro 001Iero o0pa3oBaHus

11.1

JleMOHCTpHpOBaTh Ha MpUMEpax pPoib U MecTo (Gu3uku B (GopMHpOBAHUU
COBPEMEHHOM HayYHOH KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTHH, B IPAKTUYECKOMN AEATEIIbHOCTH JIIOIEH, IETOCTHOCTD U €IMHCTBO
(U3UYECKON KapTUHBI MHPA

11.2

VYuuThIBaTh TIpaHMLIBI NPUMEHEHUS HW3YYCHHBIX (PU3MUECKUX MOJEIEH:
TOYEYHBIN JIEKTPUUECKUH 3apsij, siAepHast MOJIEb aTOMa, HYKJIOHHAsI MOJIEb
aTOMHOTO sipa MpH peleHnH GprU3nYecKux 3aaay

11.3

PacnioznaBath (pusnueckue siBieHus (porecchl) U 00BSICHATH UX Ha OCHOBE
3aKOHOB  JJIGKTPOJAMHAMUKH M  KBAaHTOBOM (DM3HMKHU: DIIEKTpUYECKas
POBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIeHCTBHA
TOKa, B3aUMOJICHCTBUE MArHUTOB, AJIEKTPOMATHUTHAS MHIYKIUS, JIEHCTBUE
MarHUTHOTO TIOJII Ha TMPOBOJHUK C TOKOM ¥ JBWKYIIUICS 3apsj,
AIIEKTPOMArHUTHBIE KOJIEOaHUS ¥ BOJHBI, IPSMOJIMHEWHOE PacIIpOCTPaHEHHE
CBETa, OTpakKeHHe, TMpeloMieHue, uHTepdepeHuus, audpakuus u
MOJIsIpU3alusl  CBETa, JUCIEpPCHS CBeTa, (oTodIeKTpudeckuii 3ddekt
(botoaddext), cBeTOBOE NaBlICHHE, BOSHUKHOBEHHE JIMHEWYATOTO CIEKTpa
aToMa BOJOPOJA, ECTECTBEHHASI U HCKYCCTBEHHAs PaJMOaKTHBHOCTD

11.4

OnuceiBaTh M3YyYEHHBIE CBOICTBa BelIECTBa (DIEKTPUUYECKUE, MAarHUTHEIE,
ONTUYECKUE, DJIEKTPUUECKYI0 MPOBOAMMOCTh  Ppa3IUYHBIX Cpea) U
AIIEKTPOMATrHUTHBIE SIBICHUS (TIPOLIECCHI ), UCTIONB3Ys PU3NYECKUE BETMUHHBI:
DIIEKTPUUYECKUI  3apsii, cCcHja TOKa, DIEKTPUYECKOe  HaIpsDKEHHE,
AIIEKTPUYECKOE COMPOTUBIICHHE, Pa3HOCTh MoTeHuanos, J/IC, paboTa Toka,
HHAYKOWSA MaroHuTHOIO IOJIsA, CHUJIa AMHepa, cuiia HopeHua, HUHAYKTHBHOCTD
KaTYIIIKH, SHEPTUS SJEKTPHUUECKOTO U MAarHUTHOTO TMOJIeH, IEPUO U 4acTOTa
KoJieOaHuil B KoJieOaTeJIbHOM KOHTYpE, 3apsij U CHjIa TOKa B MpoIecce
TapMOHHMYECKUX DJIEKTPOMArHUTHBIX KojeOaHui, (OKYCHOE paccTOSHUE H
ONTHUYECKasl CHJIa JIMH3BL, IPU OMUCAHUU MTPABHIIBHO TPAKTOBATh PU3NUECKUIT
CMBICTT UCHONB3YEMBIX BETHYMH, UX O003HAUEHHS M E€IUHUIIBI, YKAa3bIBATh
(GopMyIibl, CBSI3BIBAIOLINE JAHHYIO (HU3UYECKYI0 BEIMUMHY C JAPYTUMHU
BCIIMYNHaAMU

11.5

OnucelBaTh H3y4YEHHBIE KBAHTOBBIE SIBJIEHUS M IIPOLECCHI, MCIIONb3Ys
¢bu3nyecKre BETUUMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JTMHA BOJHBI U
4acTOTa CBETA, SHEPTHsl U UMITYJIbC (POTOHA, MIEPHOJ] MOJIypacnaja, SHeprus
CBS3M aTOMHBIX SiZiep; MpPH ONUCAHUM MPABUIBHO TPAKTOBaTh (PU3NUYECKUIT
CMBICJI UCIOJIb3YEMbIX BEIMYUH, UX OOO3HAYEHMs U €IMHHUIIBI; YKa3bIBaThb
GbopMyIibl, CBSI3BIBAIOLINE JAHHYIO (HU3MYECKYI0 BEIMUMHY C JAPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAaUeHUE (PU3UUECKON BEITUMYMHBI

11.6

AHaJ'II/ISI/IpOBaTB (I)I/IBI/I‘-ICCKI/IG MpoHecCChl U ABJICHUA, UCIIOJIb3YA (bI/IBI/I‘-ICCKI/Ie
3aKOHbl W TNPUHOUIIBL: 3aKOH OMa, 3aKOHBbI TIOCJICOOBATCIBHOIO H
napajijiCJIbHOI0 COCAUMHCHUS MPOBOJHUKOB, 3aKOH I[)KOYJ'IH - .HCHI_Ia, 3aKOH
BHGKTPOMaFHHTHOﬁ HHAYKOHUHU, 3aKOH HpﬂMOHHHeﬁHOFO pacinpoCTpaHCHUsA




CBETa, 3aKOHBl OTPaXXCHUs CBETA, 3aKOHbI MPEIIOMJICHHS CBETA, ypaBHEHHE
OinnmreitHa a1 ¢orodddexra, 3aKOH COXpaHEHHsS] DHEPruH, 3aKOH
COXpPaHEHMsI MUMITYJbCa, 3aKOH COXPAHEHUs HJIEKTPUYECKOIO 3apsijia, 3aKOH
COXpPaHEHMsI MacCOBOIO 4HUCIA, IOCTylaTbl bopa, 3aKOH pPaguOaKTUBHOIO
pacriafa; Npu 3TOM pas3idyaTh CIOBECHYK (OPMYIMPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TPAHULIbI, 00JACTH) IPUMEHUMOCTH

11.7

OHpGIIeHSITB HaIpaBJICHHUC BCKTOPA HHAYKIINHU MAarHUTHOTO ITIOJIA IIPOBOJHUKA
C TOKOM, CHJIbI AMnepa 1 CHUJIbI HopeHua

11.8

CTpouTh W ONHUCHIBATH H300pa)KEHHUE, CO37JaBAEMOE IUIOCKHUM 3EpKaJoM,
TOHKOM JTUH30U

11.9

BBINONHATE 9KCIIEPUMEHTHI 0 UCCICIOBAHUIO (U3NYECKHUX SIBICHHNA H
MIPOIIECCOB C MCIIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX MU3MEPEHUH; IMPU STOM
dbopMynupoBath mpobieMy (3a7ady) U TUNOTE3y Y4eOHOTO SKCIEpUMEHTA,
coOupaTh yCTAaHOBKY U3 MPEUIOKCHHOTO 000PYI0BAHHSI, TPOBOAMUTD OIBIT U
(bopMyITHPOBAThH BHIBOJIBI

11.10

OCYIJ_IGCTBJ'IHTB IMPAMBIC 1 KOCBCHHBIC U3MCPCHUA CI)I/ISI/I‘IGCKI/IX BCJIIMYMH; IIpHU
9TOM BI)I6I/IpaTI) OITHMAJbHBII  CIIOCO0 U3MCPCHUA U HUCIOJIb30BaTh
HN3BCCTHBIC MCTOJAbI OLICHKH HOFpGH.IHOCTGfI I/I3MepeHI/II71

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEITMUUH C UCII0JIb30BAaHUEM MPSIMbIX
M3MEPEHUH; TIPU ’TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YIIbTATHI
HOJyYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEJIIMYMH B BUJIE TaOIUI] U TpaUKOB,
JleNaTh BBIBOJBI IO pE3yJIbTaTaM UCCIIEI0BAHUS

11.12

CoOmronaTe paBuia 0€30MacHOTO TPy/a MPU MPOBEICHUH UCCIIEOBAaHUN B
pamMKax y4eOHOro SKCIEePUMEHTa, y4eOHO-UCCIIeIOBATEICKON U MTPOEKTHOM
NESTEIIbHOCTH C  HWCIOJB30BAHUEM  HM3MEPHUTEIBHBIX  YCTPOHCTB U
1abopaTopHOro 000pyIOBaHUS

11.13

Pemars pacueTHble 3a7aud C SBHO 33JaHHON (PU3MYECKOW MOJENbIO,
UCTIONB3Ys (pU3MUYecKre 3aKOHBI U TIPUHIIUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS
3aJjauM BBIOUPaTh (U3UYECKYIO MOJIETh, BBIICTATh (PU3NUECKHE BEIUUYUHBI U
(dhopMyITbl, HEOOXOIUMBIE JIJIS1 €€ PEIICHHS, IPOBOIUTEH PACUEThI M OLICHUBATh
PEAbHOCTbH MOTYYEHHOTO 3HaYeHHS (PU3NIECKON BETMUHUHBI

11.14

PemaTe kauecTBEHHBIE 33/1a4U: BBICTPAUBATH JIOTUYECKH HEMTPOTUBOPEUUBYIO
HETIOYKY PACCYXKICHUHN C OMOPON Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue SBICHUS

11.15

Hcnonb3oBaTe  IpU  pelleHMH  y4eOHBIX  3a7ady  COBPEMEHHBIC
MH(OPMALIMOHHBIE  TEXHOJOTMU  JUISl  TIOMCKA,  CTPYKTYPHpPOBAHUSA,
UHTEpHpeTallMd M TPEACTaBICHUS Yy4eOHOH M  HAyYHO-TOMYJISPHOM
uH(pOpMallMK, TOJYYEHHOH W3 pa3IMYHBIX MCTOYHHUKOB, KPUTHUUYECKH
aHAJTM3UPOBAThH MOJTy4yaeMyro HH(pOpMaIuio

11.16

OOBSCHATh TPHUHIMIIBI JCUCTBUS MAIIWH, OPUOOPOB U TEXHUUYECKUX
YCTPOMCTB;, pa3nM4aTh YyCIOBUS HX O€30MacHOTO0 WCIOJIb30BAaHUS B
OBCEIHEBHOMN KU3HU

11.17

[TpuBOIUTE MpUMEPHI BKJIa/1a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B




pa3BUTHE HAYKH, B O0OBSICHEHHUE MPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKUA U TEXHOJIOTUI

11.18 Hcnonk30BaTh TEOPETUIECKIE 3HAHUS O (PU3HUKE B IIOBCEAHEBHOW KU3HHU JIJIS
obecrieueHnst 6€30MaCHOCTH TIPH OOpaIeHUH ¢ MPUOOPaMU M TEXHUYESCKUMU
YCTPOMCTBAMH, JUISI COXpPAHEHHWS 370pPOBbS M COONIIOJICHUS HOPM
HKOJIOTMYECKOTO TOBEJICHUS B OKpYKaloIlel cpefie

11.19 PaGorate B rpymme C BBHIIOJHEHHEM pA3JIMYHBIX COLMAJIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIEI, PAIMOHAIBHO PACHPENEISITh 00SI3aHHOCTH H
IUIAHUPOBATh JEATENIbHOCTh B HECTAHJAPTHBIX CHUTYyallUsX, aJeKBaTHO
OIICHWBATh BKJIAQJ KaXJOr0 W3 YyYaCTHUKOB TPYIIBI B  pEHICHHE
paccMaTpuBaeMoii MpooIeMbl

Tabnuna 14.3
[Iposepsiembie ameMenThI conepkanus (11 kmacc)
Kon Kon [IpoBepsieMble 2I€MEHTHI COACPKAHUS
paszena |I[poBEpPsSEMOro
JJIeMEHTa
4 DJIEKTPOAMHAMUKA
4.3 MATHUTHOE ITTOJIE. SJIEKTPOMATHUTHA S UHAYKIUA

4.3.1 ITocTositHHBIE MarHUTHI. B3auMonelcTBIE NOCTOSTHHBIX MArHUTOB

4.3.2 MaruutHoe mone. Bekrop marHuTHOM UHAYKUMH. [IpuHIMD
cyneprno3uiuu. JInHMM MarHUTHOW WHAYKIMH. KapTuna nuHUR
MarHMTHON MHIYKIIUH TOJIS IOCTOSIHHBIX MarHUTOB

433 MaruutHoe mosie npoBoJHMKAa ¢ TOKOM. KapTuHa jmHuN noss
JUIMHHOTO TPSIMOTO TPOBOJHHMKA M 3aMKHYTOTO KOJbIIEBOIO
IIPOBOJHMKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. Bzanmonelicteue
IIPOBOJHHUKOB C TOKOM

4.3.4 Cuna Ammnepa, ee MOYJb U HallpaBJICHNE

4.3.5 Cuna JlopeHua, ee MOAY/b U HallpaBileHUE. J{BI)KEHUE 3apsyKEHHON
YacTUIIBI B OJHOPOJIHOM MarHUTHOM mosie. Pabota cunsl Jlopenna

4.3.6 SIBneHue IEeKTPOMAarHUTHON MHAYKIINHU

4.3.7 IToToK BEKTOpa MarHUTHOW MHIYKLIUH

4.3.8 O/C unaykuuu. 3aKoH MEKTpOMarHuTHOW nHaykiuu dapanes

4.3.9 Buxpeoe anexrpudeckoe moie. IJIC WHAYKIIMKA B MPOBOJTHHKE,
JBUKYLIEMCS IIOCTYIATENbHO B OJTHOPOJAHOM MarHUTHOM I10JIE

4.3.10 IIpaBuno Jlenna

4.3.11 NunyktuBHOCTD. SBNeHue camonnaykuun. DJIC caMOMHAYKITNH




4.3.12 DHEeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM

4.3.13 DJIEKTPOMArHuTHOE MOJIe

4.3.14 TexHuuueckue YCTpOMCTBA: MOCTOSIHHBIC MarHuThl,
AJIEKTPOMATHUTHI, SJIEKTPOABUTATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUL, MHAYKIMOHHAS [1€4Yb

4.3.15 [TpakTuyeckue paboThl. M3ydeHHe MAarHUTHOTO MOJSl KATYIIKH C
ToKOM. MccnenoBanne AeCTBHS ITOCTOSIHHOTO MAarHUTA HA PAMKY C
TOKOM. VccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHIYKITHH

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1 Konebarenbnas cucrema. CBoOoaHbIC KONeOanus. ['apMoHnUecKkue
xoneOanust. [lepuon, yacrora, aMiuuty/a u (asa koneOaHuit

5.1.2 [IpyxvuHHBIN MagITHUK. MaTeMaTU4eCKUN MassTHUK

5.13 VYpaBHeHHEe TapMOHHMYECKMX Kosebanuil. Kunemaruueckoe u
JTUHAMHUYECKOE OMUCAaHUE KOJIe0aTebHOTO IBUKEHUS

5.14 [IpeBpalenre SHEPruu Mpu rapMOHUYECKUX KosneOaHusx. CBs3b
aMIUTUTYIbI KOJIEOAHUW MCXOJHOW BEIUYUHBI C aMIUIUTYAaMHU
KoJie0aHui ee CKOPOCTU U YCKOPEHHUS

5.1.5 Konebarenbubiit  koHTYp. CBOOOAHBIE  AIEKTPOMATHUTHBIE
Koje0aHusi B HJCAIbHOM KOJeOaTelbHOM KOHType. AHajIorus
MEXIY MEXaHWYECKUMH M DSJIEKTPOMArHUTHBIMH KOJICOAHUSIMH.
®opmyna Tomcona

5.1.6 3aK0H COXpaHEHUs PHEPTUU B HICATTLHOM K0JIe0aTeTbHOM KOHTYPE

5.1.7 BeIHYyX1€HHBIE MEXaHUYECKHE Kosie0aHusl. Pesonanc.
PezonancHass  kpuBas. BBIHYXIEGHHBIE  3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

5.1.8 [Tepemennblil Tok. CHHYCOUIANBHBIN TEPEMEHHBIN TOK.

5.1.9 MoIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYJHOE M JIEHCTBYIOIEE

SHAYCHUC CUJIbI TOKA U HAITPAKCHUA

5.1.10 Tpancpopmarop. IlpousBoacTBo, mnepepaya u  MOTpedIeHHE
AIIEKTPUYECKOM  SHEPrUU.  DKOJOTMYECKHE  PUCKH  TIpuU
IIPOU3BOJICTBE IEKTPUUECKON 3Heprun. KynbTypa ucnonap3oBaHus
AIIEKTPOIHEPTUU B MTOBCETHEBHOM KU3HU

5.1.11 TexHuueckue ycTpoiicTBa: ceiicMorpad, 3JIeKTpHUUYECKUI 3BOHOK,
JIMHUU 3JIEKTpoIepeiad

5.1.12 [TpakTueckue paboThl. MccrnenoBanue 3aBUCHUMOCTH TepUoja
MaJIbIX KoJie0aHW rpy3a Ha HUTH OT JUIMHBI HUTH U MAacchl Irpysa.
HccnenoBaHne MEpeMEHHOr0 TOKAa B LEMM M3 IOCIEI0BATEIBHO




COEIMHEHHBIX KOHJIEHCATOpa, KaTYIIKU U pe3ucTopa

5.2 MEXAHUYECKUE U 3JIEKTPOMATI'HUTHBIE BOJIHbI

5.2.1 Mexanudeckre BOJIHBI, YCJIOBUA pacnpoctpaneHus. [lepuog.
CkopocTh pacnpocTpaHeHuss U JUIMHA BoJHBL [lomepeunsie u
MIPOJIOJILHBIE BOJIHbI

5.2.2 WNuTepdepentms u qudpakius MEXaHHISCKUX BOTH

523 3Byk. Ckopocth 3ByKa. I'pomkocTh 3ByKa. Bricota Tona. TemOp
3ByKa

5.2.4 DJIEKTPOMAarHuTHHIC BOJIHBI. YcnoBust U3JTyYEHUS
AJIEKTPOMArHUTHBIX BOJIH. B3auMHas opueHTanus BekTopos E, B u
U B 3)1eKTPOMAarHUTHOM BOJIHE B BAKYYME

5.2.5 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpPa)KEHUE, MPEIOMIICHHE,
MOJIIpU3aIus, nudpakius, uHTepdepeHus. CkopocTb
AIIEKTPOMAarHUTHBIX BOJIH

5.2.6 [kana ANEKTPOMArHUTHBIX BOJIH. [Ipumenenue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7 [lpuHUMIBI  paAMOCBA3M W TeneBuAeHHs. Paguonokamms.
DIEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJibl

5.2.8 TexHuueckue  yCTpPOMCTBA:  MY3bIKaJbHbIE  MHCTPYMEHTHI,
yIABTPa3BYKOBasi JUAarHOCTUKAa B TEXHUKE W MEIMIMHE, pajap,
pPaaNoONPUEMHHK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-neup

5.3 OIITUKA

5.3.1 IIpssMonMHENHOE PACIPOCTPAHEHUE CBETA B OJHOPOJHOM Cpene.
JIyu cBera

5.3.2 OtpaxkeHue cBeTa. 3akoHbl oOTpaxeHus cBera. IloctpoeHue
n300pa’keHH B TUIOCKOM 3epKajie

5.33 [Tpenomnenue cBera. 3aKOHBI MpeNoOMIIeHUs cBeTa. AOCOIIOTHBIN
MO0Ka3aTeNb MPeTOMIICHUS

534 [TonHoe BHyTpeHHee oTpakeHue. [IpenenbHBI yroa MOJIHOTO
BHYTPEHHETO OTPaKEHHUS

5.3.5 Hucnepcus cBeta. CnoxxHbIi cocTaB 6enoro ceera. L[BeT

5.3.6 Colwuparomue u paccenBaroniue TuH3bL. ToHKas auH3a. DoKycHOE
paccTossHME M ONTHUYecKas cuiaa TOHKOW JsnH3bL. IlocTpoenue
M300pakKeHU B COOMPAIOIINX U paccenBaronux JnH3ax. ®opmyna
TOHKOM JIMH3BbI. Y BEJIMYECHUE, JaBAEMOE JINH301

5.3.7 ITpenensl IPUMEHNMOCTH FEOMETPUYECKON ONTUKH

5.3.8 Wutepdepenmuss  cBera. KorepeHTHbIE WUCTOYHHKHU. Y CIOBUS




Ha0JI0/IeHUs MAaKCUMYMOB U MUHUMYMOB B MHTep(EpEHLIMOHHON
KapTUHE OT JBYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB

5.39

Hudpakuus  cera. JludppakuuoHHas  pemierka. Y CIOBHE
HaOII0IeHNS TJIaBHBIX MaKCHMYMOB npu naJICHAN
MOHOXPOMAaTHYECKOT'O CBETA Ha TU(PPAKIUOHHYIO PEIIETKY

5.3.10

ITonsipusanus ceera

5.3.11

TexHuueckue  ycTpoiicTBa:  OukM, Jyna, (oToammapar,
MPOCKIIMOHHBIM anmapar, MHUKPOCKOI, TEeJIECKOI, BOJOKOHHAs
onTuka, TuGpaKIMOHHAs PELIETKA, MOISIPOU]

5.3.12

[MpakTrueckue paboThl. M3mepeHue mokasatens MPETOMIICHUS.
HccnenoBanne cBONCTB m300pakeHuid B nnH3ax. HaOmroneHue
JIMCTICPCHH CBETa

OJIEME

HTBI CIIELIMAJIBHOM TEOPMM OTHOCUTEJIBHOCTU

6.1

rpaHI/II_U:I INIPpUMCHUMOCTH KJIaCCUYECKOH MEXaHHKH. HOCTy.]'IaTBI
TCOpPHUU OTHOCUTCIIBHOCTHU: HWHBAPUAHTHOCTHL MOAYJIA CKOPOCTHU
CBCTA B BAKYYMC, IPUHIUII OTHOCUTCIBHOCTH OHHITEHA

6.2

OTHOCHUTENHLHOCTD OIHOBPECMCHHOCTH. 38.M€,Z[J'ICHI/I6 BpCMCHHU H
COKpalllCHUC IJIMHBI

6.3

DHeprusi 1 UMITYJIbC CBOOOTHOM YaCTHUIIbI

6.4

CBs3p MacChl C JHEPrued W HMMITYJIIbCOM CBOOOJTHOW YaCTHIIBI.
DHeprus MoKosi CBOOOTHON YaCTUIIBI

KBAHTOBAS ®U3MKA

7.1

SJIEMEHTEI KBAHTOBOI OIITUKU

7.1.1

®otonsl. Popmyna [1nanka cBsi3u s3HEpruu PoTOHA C €r0 YaCTOTOM.
DHeprust ¥ UMITyJIbC GOTOHA

OtkpeiTe U ucciaenoBanue Qoroddpdekra. Omnbitel AT
Cronerosa. 3akoHs! hoTorddexTa

VpaBHenune OinmreiHa nias orosddexra. "KpacHas rpanuna
doroaddexra

7.1.4

Hasnenue cera. OnbiTel I1.H. JIeOeneBa

7.1.5

XUMHYECKOE NEeHCTBUE CBETA

7.1.6

TexHUYECKHE yCTPOUCTBA: (POTOATIEMEHT, (POTOTATINK, COTHETHAS
Oarapesi, CBETOAHO]]

7.2

CTPOEHUME ATOMA

7.2.1

Mogenp atoma ToMcoHa. OnbITeI Pe3ep(pop;[a IO UCCICAOBAHUIO
CTPOCHHUA aTOMaA. HnaHeTapHaﬂ MOACIb aToOMa




7.2.2 [Toctynatel bopa. M3nyuenue u mornomnieHue ¢GOTOHOB TIPH
IepexoJie aromMa C OJHOIO YPOBHS JHEPrHMM Ha JApyrou. Buibl
crekTpoB. CeKTp YpOBHEH 3HEPruu aTomMa BOJ0POJIa

7.2.3 BosHoBbie cBolicTBa yactuil. Bonnsl ae bpoina. KopnyckynspHo-
BOJIHOBOH Jtyanu3M. Judpakius 3JeKTpOHOB Ha KpHCTaIax

7.2.4 CroHTaHHOE U BBIHYKJIEHHOE U3JIy4€HUE. Y CTPOICTBO U IPUHIIMII
paboTHI J1a3epa

7.2.5 TexHu4yeckrue yCTpONCTBA: CIIEKTPAIbHBIA aHANU3 (CIIEKTPOCKOIT),
Ja3ep, KBAaHTOBBIN KOMIIBIOTED

7.2.6 [TpakTrueckue padotsl. HabmmoaeHne TMHEHYaTOro CreKkTpa

7.3 ATOMHOE APO

7.3.1 MeTo 161 HAONIOICHUS U PETHCTPAIH SJIEMEHTAPHBIX YaCTHUIL

7.3.2 OtkpeiTie  panuoaktuBHOCTH.  OmbiTel  Pesepdopma  mo
OINPE/CNICHUIO COCTaBa paJMOaKTUBHOIO u3nyuyeHus. CBolicTBa
anbda-, Oera-, raMMa-u3aydeHus. BausHue paginoakTUBHOCTH HA
JKUBbIE OPraHU3MbI

7.3.3 OTkpbiTHE TPOTOHA © HeWTpoHa. HykioHHas wmonens supa
[eiizenbepra - MBanenko. 3apsn siapa. MaccoBoe 4HCIO spa.
N3otonbl

7.3.4 Anbda-pacniaf. DJCKTPOHHBIM W TO3UTPOHHBIA OeTa-pacrma.
["amma-u3myuenue. 3aKkoH paJuOaKTUBHOIO pacraja

7.3.5 OHeprus CBs3M HYKJIOHOB B sijipe. fnepHble cuibl. Jledekt maccsl
anpa

7.3.6 Snepusle peakuuu. [lenenue u CUHTES SAEp

7.3.7 SAnepubiii  peaktop. Tepmosiaepusiii cunres. [Ipobiemsl u
NEPCIEKTUBBl SIIEPHOW DHEPreTUKH. OKOJIOTHMYECKHE AaCITEKThl
AJIEPHOMN DHEPrEeTUKH

7.3.8 DneMeHTapHbIe YaCTHULBI. OTkpbITHE MIO3UTPOHA.
OyHAaAMEHTAJIbHBIE B3AUMOAECHCTBUS

7.3.9 TexHu4eckne yCcTponucTBa: T03UMETP, Kamepa BuibcoHa, siiepHbIil
peaktop, aToMHast 6oMba

7.3.10 [Ipaktuyeckue pabotel. MccrnemoBaHue TpeKoB dYacTuI] (IO
rOTOBBIM (poTorpadusim)

8 OJIEMEHTBI ACTPOOU3NKU
8.1 Bun 3Be3gHoro neba. Co3Be3nus, spKue 3BE37bl, IUIAHETHI, HX
BUJUMOE JIBUKEHHE
8.2 Conneunas cuctema. [lnanersl 3eMHoM rpynibl. [1aHeThI-rUTaHThI

U UX CIIYTHUKH, KApPJIUKOBBLIC IIIAHCTHI. Mamnsie Tena ColHEUHON




CHCTEMBI

8.3

Comnnue, potochepa u atmocdepa. CoHeuHass aKTUBHOCTh

8.4

Uctounuk sneprun CoJiHIa U 3B€31

8.5

3Be3/1bl, MX OCHOBHBIC XapaKTEPUCTHUKU: Macca, CBETUMOCTb,
paauyc, TeMIlepaTypa, X B3aHMMOCBS3b. JuarpamMmma
"CIIeKTpallbHbI  KJAacC - CBETUMOCTh'. 3Be31bl  TJIABHOU
IOCJIENOBATEIILHOCTH. 3aBUCHUMOCTh ''Macca - CBETUMOCTR" IJId
3B€3/]I [JIaBHOM ITOCIIEI0BATCIBEHOCTH

8.6

Buyrpennee crpoenne 3Be3n. CoBpeMEHHBIC NPEICTABICHUS O
HPOUCXOKACHUH U 9BoJIoIMY COJTHIIA U 3B€31. DTaIbl )KU3HH 3BE3]1

8.7

Mneunsnii Ilyte - nHama ['anaktuka. CnupanbHas CTPYKTypa
l"amakTuky, pacnpeznenenue 3Be3l, raza u neuid. [lonoxkenune u
newkenue Connna B lanmaktuke. Ilnmockas u  cdepuueckas
noacucTemsl ['aJlakTuku

8.8

Tunel ranaktuk. PaguoranakTuku u kBa3apbl. UepHble IbIpBI B
AIpax TraJlakTUK

8.9

Bcenennas. Pacimpenue Beenennoii. 3akon Xa66ma. Paz6eranue
ranaktuk. Bospact m pamuyc Bcenennoi, Teopuss bosbiioro
B3pbIBa. Mozens "ropsueit Beenennoit". PenukToBoe nsinydenue

8.10

MacmrabHas CTPYKTypa Bcenennoi. MeraranakTuka.
Hepemennsie mpobieMbl aCTpOHOMUU
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