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1. ITosicHUTEIBLHAA 3aIMCKA

Conepxanne [IporpamMbl HampaBieHO Ha (POPMUPOBAHHE €CTECTBEHHO-HAYYHOH KapTHHBI MUpPa
yuamuxcss 10—11 xmaccoB mpu oOyueHuH uxX ¢u3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
nesTeNbHOCTHOrO nojaxona. [Iporpamma coorBercTByeT TpeboBaHusiM OI'OC COO k muaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METalpeJMETHBIM pe3ylbTaTaM OOYy4eHHs, a TaKKe YUHUTBIBAET
HEOOXOMMOCTh pPEANHM3alUU MEXKIPEAMETHBIX CBS3ed (DM3UKH C €CTECTBEHHO-HAYYHBIMH YYEOHBIMHU
npeaMeraMu. B Hell ompenenstoTcsi OCHOBHBIE LENIM M3y4YeHHUsl (PM3MKU Ha YPOBHE CPEIHEro oOIlero
oOpa3oBaHMsl, IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHHUS Kypca (PU3UKU: JIMYHOCTHBIE, METANpEeAMETHBIE,
npenMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma BKiIrO4aeT:

* IUIaHMpYEMBble pe3yJbTaThl OCBOECHUS Kypca (u3uku Ha 0a30BOM YypOBHE, B TOM YHCIE
MIpeIMETHBIE PE3YJILTATHI IO roJIaM O0yUEHUSs;

* coziepxaHue yueOHoro npeamera «Pusnkay 1o rogam o0y4eHus;

* IPUMEPHOE TEMaTHUYECKOE MJIAHUPOBAHUE C YKAa3aHUEM KOJIMUYECTBA YAaCOB HA U3yUEHUE KaXKIOU
TEeMbl U MIPUMEPHON XapaKTEPUCTUKON YyUeOHOW JesITeIbHOCTH yUYaIIUXCsl, peaJu3yeMoi Mpu U3y4eHUU
3TUX TEM.

ITporpamma MokeT ObITh UCIIOJIB30BAHA YUUTENIMU KaK OCHOBA JJIsi COCTaBJIEHUS] CBOUX pabounx
nporpamm. llpu paspaborke paboueil mporpamMmbl B TEMaTHYECKOM IUIAHUPOBAHWHU JIOJDKHBI OBITH
YUTEHBl BO3MOXHOCTH MCIIOJIb30BaHMs 3JEKTPOHHBIX (LM(POBBIX) 00pa30BaTENBHBIX pPECYpPCOB,
SIBJIAIOIIMXCS  y4eOHO-METOAMYECKUMHU MaTepuanaMu (MyJIbTUMEIUNUHBIE MPOrPaMMBbl, AJIEKTPOHHbIE
YUeOHUKH U 33JaYHHUKH, IEKTPOHHbIE OMOINOTEKH, BUPTyalbHbIE JJaAOOPATOPUH, UTPOBBIE MPOTPAMMBI,
KOJUICKIIMH TH(POBBIX 00pa30BATEIBHBIX PECYPCOB), PEAIM3YIOMIMMHU TUIAKTUYECKHE BO3MOKHOCTH
UKT, conepkaHre KOTOPBIX COOTBETCTBYET 3aKOHOATENbCTBY 00 00pa3oBaHUU.

Pabouass mporpamma He CKOBBIBa€T TBOPYECKYI0 HMHUIIMATUBY YUWUTENEH M MpPErOCTaBIISET
BO3MOXHOCTb JUISl peaiu3aliii pa3IndHbIX METOAMYECKUX MOJIXO0/J0B K OpraHU3alu oO0ydeHus Qpu3uke
IIPU YCIIOBUHM COXpPAaHEHUs 00s3aTeIbHON YacTu colepkaHus Kypca. KommuecTBo 4acoB B TEMaTHYECKOM
IUTAHUPOBAaHUM HA U3Y4YEHUE KaX10i TEMBbI SIBIISIETCS OPUEHTUPOBOUYHBIM U MOXKET OBITh U3MEHEHO KaK B
CTOPOHY YMEHBIIEHUS, TaK M YBEIMUYEHUS B 3aBUCUMOCTH OT PEAU3YEMBIX METOJUYECKUX MOJIXOJ0B U
YPOBHS IOJTOTOBJICHHOCTH y4aIUXCS.

1.1.00mas xapakTepucTHKa y4e0HOro npeamera

Odu3uka Kak Hayka o HauOosiee OOLIMX 3aKOHAX MPHUPOJBI, BBICTYyHas B KayecTBE Y4eOHOIO
npeaMeTra B IIKOJIE, BHOCHUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHHMA 00 OKpyXarolleM MHpE.
IkonpHBIA Kypc (PU3UKH — CUCTEMOOOpA3yIOUIMM Ji1 €CTeCTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB,
MOCKOJIBbKY (PM3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBIICHUH, N3y4aeMbIX XUMHEN, ONOTIOTHEH,
(dbuzmdeckoit reorpadueit u actponomueit. Micronp3oBannue U aKTHBHOE MPUMEHEHHE (PU3MUECKUX 3HAHUHT
OTpeNieNIAeT XapakTep U pa3BUTHE PA3HOOOPA3HBIX TEXHOJNOTUH B chepe IHEPreTHKH, TPaHCIOpTa,
OCBOEHHSI KOCMOCA, TIOJy4YeHUs] HOBBIX MaTepHaliOB C 33JaHHBIMH CBOWCTBaMU U Jp. M3yuenue Gusuku
BHOCUT OCHOBHOH BKJIaJ B (OPMHUPOBAHHE ECTCCTBEHHO-HAYYHOW KApTUHBI MHUpA YYalluXcs, B
(¢bopMupoBaHMEe YMEHMH NPUMEHATh HAy4YHBI METOJ TMO3HAHMUSA MPHU BBHINOJHEHUH HMH Y4YEOHBIX
HCCIIEIOBAHUM.

B ocHOBY Kypca Gu3MKH CpeaHEH IIKOJIBI TOJIOKEH P UACH, KOTOPhIE MOKHO pacCMaTpUBAaTh
Kak MPUHIUIIBI €70 TOCTPOCHUSI.

HNnes unenocTHocTH. B COOTBETCTBUM C HEW KypC SIBISETCSA JIOTMYECKH 3aBEPUIEHHBIM, OH
COJICPKUT MaTepuanl M3 BCEX pa3leioB (U3HMKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOW, TaK H
COBPEMEHHOW (PU3UKHU.

Hnes renepanuszanmu. B cooTBeTcTBHM C HEil MaTepuan Kypca (pu3uku oOBbeIMHEH BOKpPYT
¢usznueckux Teopuil. Benymum B Kypce sBisieTcss (OpMHUpPOBaHHE NPEICTABICHUNH O CTPYKTYPHBIX
YPOBHSX MAaTE€pPHH, BELIECTBE U IOJIE.
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Haes rymanutapusanuum. EE peanmusamust mpeamnosiaraeT HMCIONIB30BaHUE TyYMaHHTAapHOTO
MoTeHnrana (GU3NUecKoi HayKu, OCMBICIICHHE CBSA3HM Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOINECTBA, a TAKXKe
C MHPOBO33PEHUECKUMH, HPAaBCTBEHHBIMH U YKOJIOTHUECKUMH MTPOOIEMaMH.

Hnesn mpukjaaaHoii HanpasiieHHocTH. Kypc ¢usuku mpenmnonaraer 3HaKOMCTBO C HIMPOKUM
KPYTOM TEXHUYECKUX U TEXHOJIOTMYECKHUX MPUIIOKEHUH U3YYSHHBIX TEOPUI U 3aKOHOB.

Hnesi »sxojorumzanmu  peaius3yeTcss TOCPEACTBOM  BBEICHHUS  DIEMEHTOB  COJACpIKaHWS,
MOCBSIIEHHBIX YKOJOTHYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHBI C Pa3BUTHEM TEXHHUKH U
TEXHOJIOTHH, a TakkKe OOCYXIEHUS MpoOJieM PalMOHAIBHOTO MPHUPOIONOIB30BAHUS U IKOIOTUYECKOM
0€30MMacHOCTH.

CTep)KHEBBIMU 3JEMEHTaMH Kypca (U3MKH CpelHEW IIKOJbI SBJISIOTCS (PU3NYECKUE TEOpUU
(popmupoBaHue  TPEACTAaBICHUH O  CTPYKType TMOCTPOSHHS  (U3UYECKOW  TEOpWUH,  POJIU
(yHIaMEHTaNbHBIX 3aKOHOB W MPHUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSX O MPUPOJE, T'paHUIAX
MPUMEHUMOCTH TEOPHA, JJIsl OMUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHHH U TIPOIIECCOB).

CucTeMHO-eSTENIbHOCTHBIN TOAXO0J B Kypce (HU3UMKHU peanu3yercs Mpexae BCero 3a cuér
OpTaHU3aIH SKCIIEPUMEHTAILHON JEeSATeTbHOCTH o0ydaromuxcs. [l 6a30Boro ypoBHs Kypca (PH3UKH
— 3TO HCMOJB30BAaHUE CUCTEMBI (POHTANBHBIX KPATKOBPEMEHHBIX IKCHEPUMEHTOB U J1a0OPATOPHBIX
paboT, KOTOphIe B MporpamMme OOBEIUHEHBI B OOIIMI CHHCOK YYCHHYECKHX IPAKTHYECKHX padoT.
Boigenenne B ykazaHHOM MepedHe JabopaTOpHBIX paboOT, MPOBOJUMBIX MAJii KOHTPOJS U OICHKH,
OCYIIECTBIISIETCSl YIaCTHUKAMH 00pa30BaTENFHOTO TPOIecca UCXOAS U3 0COOEHHOCTEH TEeMaTHYeCKOTro
TUTAHUPOBAHUS U OCHAIIeHus kabuHera ¢usuku. [Ipu 3ToM obecrnieunBaeTcs oBiIaieHuEe 00yYarOIIMMHUCS
YMEHHUSMH TPOBOJUTH KOCBEHHBIC M3MEPEHUs, MCCIEAOBAHMS 3aBUCHMOCTEH (PU3MUYECKUX BEIUYUH U
MIOCTaHOBKY OIIBITOB IO MPOBEPKE MPEATOKEHHBIX THIIOTE3

. bonpiioe BHUMaHME yAenseTcs PEHICHUIO pacuETHBIX M KaYeCTBEHHBIX 3amad. [Ipu sToM [uis
pacu€THBIX 3aJady TMPUOPUTETOM SIBISIOTCA 3aJaydl C SBHO 3aJaHHOW (U3MUECKOH MOJIEeNbIo,
MO3BOJISIOIINE TIPUMEHSTh U3yUeHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pas3zeiia Kypca, Tak U
WHTETPUPYS 3HAHUS U3 PA3HBIX pa3fenoB. J[s KaueCTBEHHBIX 3a[a4 MPUOPUTETOM SIBISIFOTCS 3aaHUS Ha
O0BsICHEHHE TPOTEeKaHUS (DU3MYECKHUX SIBICHUNW W TMPOIECCOB B OKPYXKAMOIIECH KHU3HHU, TpeOyroImue
BbIOOpA (pU3MUECKON MOJIEH ISl CUTYallMH IPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ tpeboBanusimMu @I'OC COO k maTepHadbHO-TEXHHUECKOMY OOECTIeUCHHIO
ydeOHoro mporecca 0a30BbIil ypOoBeHb Kypca (PU3UKU B CpeJHEH IIKOJIE JOHKEH M3ydaThCsl B YCIOBUSAX
MPEIMETHOr0 KabuHeTa (PU3UKHU WK B YCIOBHIX HHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-
Hay4YHOro nukia. B kabuHere Pu3uku M0DKHO OBITH HEOOXOIMMOE JIabopaTopHOE 000pYIOBaHUE IS
BBITMIOJIHEHUSI yKa3aHHBIX B TPOTrpaMME YYEHHYECKHUX MPAKTUYECKHX paboT M JeMOHCTpAlMOHHOE
obopyioBaHue.

JleMOHCTpalMOHHOE 000pyAOBaHHE (POPMUPYETCS B COOTBETCTBUU C MPUHIIMIIOM MHHUMAJIbHOU
JIOCTaTOYHOCTU M 00eCreYrBaeT MOCTAHOBKY IMEPEUHCICHHBIX B MPOrpaMMe KIIOYEBBIX IE€MOHCTpAIIHii
JUISL UCCIIEJIOBAHUS M3YyYaeMbIX SIBJICHUH U MPOIECCOB, SMIMPUYECKUX U (DyHIaMEHTAIbHbBIX 3aKOHOB, MX
TEXHUYECKUX MPUMEHEHHII.

JlaGopaTtopHoe 000pyAOBaHHE IS YYEHHUYECKHUX MPAKTHUECKUX paboT Qopmupyercss B BUE
TEMaTUYECKUX KOMIUIEKTOB M OOecredMuBaeTcs B pacuére OJHOr0 KOMILJIEKTa Ha JIByX OOyYaroIIuxcs.
TemaTuueckue KOMILIEKTHI J1a0OPaTOPHOTro 0O00PYAOBAHUS JOJIKHBI ObITh MOCTPOEHBI HA KOMITJIEKCHOM
WCIOJIb30BaHNHU aHAJIIOTOBBIX U UG POBHIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B
BUJIe HU(PPOBBIX TAOOPATOPHIA.



Leab u 3a1aun yueOHOr0 mpeamera

OCHOBHBIMU TIETISIMH U3YYCHUS (PU3UKU B 00IIIEM 00pa30BAHUU SIBIISIOTCS:

— (opmupoBaHue MHTEpeca U CTPEeMJIEHUs OOy4alOIIMXCs K HAyYHOMY HM3YUYEHHIO NPUPOJBI,
pa3BUTHE UX UHTEJUIEKTyaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEH;

— pa3BUTHE TMPEACTaBIEHUI O HAayyHOM MeETOJe TO3HaHUs U  (OPMHPOBAHUE
HCCIIEI0BATENbCKOIO OTHOIIEHUS K OKPY’KaIOLUM SIBJICHUSIM;

— (GopMHpOBaHHE HAyYHOTO MHPOBO33PEHUS] KaK pe3yjbTaTa M3Y4YEHUS OCHOB CTPOEHUS
MaTepuH U GyHIAMEHTAIBHBIX 3aKOHOB (PU3UKH;

— (¢opMHpoBaHUE YMEHUH OOBSICHATH SIBIEHUS C HCIHOJb30BAHHWEM (U3MYECKHX 3HAHUH U
Hay4YHBIX JOKa3aTeJIbCTB;

— (opmupoBaHue MpeACTaBICHUN O poiau (GU3MKU Ul pa3BUTHs APYTHMX €CTECTBEHHBIX HAYK,
TE€XHUKHU U TEXHOJIOTHII.

JlocTikeHne 3TuX Iiesieil obecrneynBaeTcsl pelieHueM CIeIyIouX 3a/4a4d B Mpolecce U3y4YeHus
Kypca (GU3UKU Ha yPOBHE CPEIHETO O0IIEro 00pa3oBaHMS:

— MpUOOpEeTEeHNe CUCTEMBbI 3HaHUH 00 00X (PU3NIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYAsi MEXaHUKY, MOJEKYJSIPHYIO (H3HKY, DJEKTPOAWHAMHKY, KBAaHTOBYIO (PH3HKY M 3JIEMEHTHI
acTpou3UKH;

— (¢opMHpOBaHHWE YMEHHH TPUMEHSTH TEOPETUYECKHE 3HAHUS IS OOBSCHEHUS (PU3UUECKUX
SIBJICHUI B IPUPOJIE U JUUISl IPUHATHUS IPAKTUUECKUX PELICHUN B TOBCEAHEBHOM )KU3HU;

— OCBOCHHE CIIOCOOOB pEIIEHHs Pa3IMYHBIX 33/a4 C SBHO 3aJaHHOM (PU3MYIECKOH MOJEINbIO,
3aja4, MOJPa3yMEBAIOIIUX CAMOCTOATENbHOE cO37aHue (U3NYECKOM MOJENH, aJeKBAaTHOH YCJIOBUSAM
3aJa4u;

— TMOHMMaHHEe (U3NYECKMX OCHOB M TPHUHIMIIOB JCHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOILYIO CPELY;

— OBJIAJCHME METOJaMH CaMOCTOSTEIbHOTO IUIAHUPOBAHUS M TPOBENEHHUs (UINUYECKUX
HKCHEPUMEHTOB, aHAIN3a U MHTEPIPEeTalud WHPOPMAIUU, ONPEAETICHUs TOCTOBEPHOCTH IMOTYyYECHHOTO
pe3ynbrara;

— CO3[aHUE YCJIOBUH Ul Pa3BUTUS YMEHUU IIPOEKTHO-UCCIIENOBATEIBCKOW, TBOPYECKOU
JESATECIIBHOCTH.

1.2. MecTto yuyeOHOro npeaMera B y4eOHOM IJIaHE

B cootBerctBrm ¢ ®I'OC COO dusnka sBiseTcst 00s3aTEIbHBIM MPEIMETOM Ha YPOBHE CPETHETO
obmiero obpa3oBanus. [laHHas mporpamma npeaycMaTpuBaeT u3ydeHue (pu3MKu Ha 0a30BOM ypOBHE B
o0béme 136 u 3a gBa Toma oOydenmst mo 2 4 B Hemento B 10 m 11 kmaccax. B Tematuyeckom
mwianupoBanuu i 10 m 11 kiaccoB mpeanosaratroTcsi pe3epB BPEMEHH, KOTOPBIH YUHUTENb MOXKET
UCIOJIb30BATh 10 CBOEMY YCMOTPEHHIO, U IIOBTOPUTEIbHO-00001AI0IINE YPOKH.

Jlrobass pabouast mporpamMma JOJDKHA MOJHOCTHIO BKJIIOYATh B ce0s CoAepiKaHUE JaHHON
IPOrpaMMBbl.

B oTnenbHBIX ciydasx (Hampumep, B KiaccaX €CTECTBEHHO-HAYYHOTO HpOQuis) Kype (HU3UKU
0a30BOTO YPOBHSI MOXKET M3yuyaTbcs B 00bEMe 204 4 3a nBa roga oOydenwus (3 4 B Hegemo B 10 u 11
Knaccax). B aToM ciywae yBenuumBaercs He MeHee ydeMm a0 20 4 pe3epBHOE BpeMs, KOTOpOe
UCHOJIb3YETCs YUUTENEM AJI U3yUEHHsI BOIIPOCOB, TECHO CBSA3aHHBIX C BEIOPAHHBIM MTpouiieM 00yUYeHHUs,
U yBEJIWYMBAETCS yueOHas Harpy3ka, OTBOJAMMAs Ha M3yYCHHE MEXaHHMKH, MOJICKYJISIpHOW (PHU3HKH U
UIEKTPOAVHAMUKH, 33 CUET pacIIMpEeHUs 4yucia J1abopaTOpHBIX paboT UCCIEN0BATENBCKOIO XapakTepa u
YPOKOB pEILICHUS KaYeCTBEHHBIX U PACUETHBIX 3a/1a4.
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2. Ilnanupyemble pe3yabTaThl H3y4YeHHS Y4eOHOI0 MpeMeTa HA YPOBHeE CpeHero o0mero
o0pa3zoBaHus

2.1. JInyHOCTHBIE Pe3yabTAThI

I'paxknanckoe BocnnuTaHue:

— cOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOMIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00IeCcTBa;

— TPUHATHE TPAJUIMOHHBIX OOIIEUEIOBEYECKAX TYMAHUCTHUYECKUX W JIEMOKPATHYECKUX
LIEHHOCTE;

— TOTOBHOCTh BECTHM COBMECTHYIO JE€ATEIbHOCTh B MHTEpecax TpaKIaHCKOro OOIIecTBa,
y4acTBOBaTh B CAMOYIPABIEHUH B IIKOJIE U JETCKO-IOHOIIECKUX OPTaHU3aLMsIX;

— YMEHHE B3aUMO/JICHCTBOBATh C COLIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUU € UX (PYHKLUUAMU
U Ha3HA4YCHHEM;

— T'OTOBHOCTb K TYMAHUTAPHOMN U BOJIOHTEPCKOM ACATEIBHOCTH.

IIarproTHyeckoe BOCIMTAHUE:

— c(pOpMHPOBAHHOCTh POCCUICKOM Ipa’kJaHCKON UIEHTUYHOCTH, NATPUOTU3MA;

— LIEHHOCTHOE OTHOIIEHHUE K TOCYJapCTBEHHBIM CHMBOJIAM; JOCTHKECHHUSIM POCCUNCKUX YYEHBIX
B 00NacT (PU3UKU U TEXHUKE.

JlyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

— c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MTOBEICHHS,

— CIIOCOOHOCTH OLICHMBATh CUTYAlMI0 M MPUHUMATh OCO3HAHHBIE PEIIEHHs, OPUEHTHPYSCh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI Y [IEHHOCTH, B TOM YHUCJIE B IEATEIIBHOCTH YUYEHOTIO;

— 0CO3HaHME JIMYHOT0 BKJIaJIa B IOCTPOEHUE YCTONUMBOro Oy IyIIero.

JcTeTHYeCKoe BOCTIUTAHNE:

— DCTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYas 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
(buzmveckoil HayKe.

TpynoBoe BociuTanue:

— HHTEpEC K pa3Nu4HbIM cepam NpodhecCHOHANBHON AEATEIFHOCTH, B TOM YHCIIE CBS3aHHBIM
¢ pU3MKON U TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP OyayIueit mpodeccun U peaan3oBbIBaTh
COOCTBEHHBIE )KN3HEHHBIE TIaHBbI,

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa3OBaHHIO B 00JIACTH (UBHKU
Ha MPOTSHKCHUH BCEH KHU3HU.

JK0JIOrHYecKoe BOCIUTAHME:

—  c(hOpPMHPOBAHHOCTh 3KOJIOTUYECKON KYJIBTYpBl, OCO3HAaHHME TJI00AaJbHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

— IUIAaHUPOBAHUE U OCYIIECTBICHHUE ACHCTBUI B OKPY KAIOIICH Cpelie Ha OCHOBE 3HAHHUS LETeh
YCTOMYUBOTO Pa3BUTHS YETIOBEUECTBA;

— pacIIMpEHHE OMBITAa JESATEIFHOCTH YKOJOTMYECKOH HANpPaBICHHOCTH HAa OCHOBE MMEIOIIMXCS
3HaHUi 10 pusmKe.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

— c(pOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
(bu3mvecKoil HaAyKH;

— OCO3HAHHE LIEHHOCTH HAy4YHOH JIesTeIbHOCTH, TOTOBHOCTh B IIpPOLIECCe H3yUeHUs (UHUKU
OCYIIECTBIIATH MPOSKTHYIO U HCCIEA0BATEIbCKYIO NS TENbHOCTh HHANBUYaIbHO U B TPYTIIE.

B mpouecce AOCTHXKEHHS JIMYHOCTHBIX Pe3yJbTATOB OCBOCHHS MPOTPAMMBI CPEIHEro OOIIero
oOpa3oBanust 1o (¢u3MKe Yy OOy4aromMXCsl COBEPIICHCTBYETCS AMOIMOHANBHBIA  HMHTEIUICKT,
Mpearnoiararomuil copMUPOBaHHOCTH!

— CaMOCO3HaHM, BKIIOYAIOIMIETO CIOCOOHOCTh MOHUMATh CBOE IMOIMOHAIBHOE COCTOSIHHE,
BUJICTh HANPABJICHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh yBEpEHHBIM B cele;
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— CaMOperyJMpOoBaHus, BKIIOUYAIOIIET0 CAMOKOHTPOJIb, YMEHUE PUHUMATh OTBETCTBEHHOCTH 3a
CBOE MOBE/IEHUE, CIIOCOOHOCTh aJalTUPOBATHCS K 3MOLIMOHAIBHBIM HU3MEHEHHUAM U MPOSBIATh THOKOCTB,
OBITH OTKPBITHIM HOBOMY;

— BHYTpPEHHEH MOTHBALMM, BKIIOYAIOUIECH CTPEMIICHUE K JOCTHKEHHUIO LEIU U YCIEXY,
ONTUMU3M, NHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh, NCXO U3 CBOMX BO3MOKHOCTEH;

— DSMIATUM, BKJIIOYAIOLIEH CHOCOOHOCTh IMOHMMATh SMOLIMOHAIBHOE COCTOSIHUE JIPYTHX,
YUUTBIBATh €TO NIPU OCYIIECTBICHIH OOIICHHUS, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

— COLMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTh BBICTPAWBATh OTHOILEHHS C JAPYTHMMHU
JFO/IbEMU, 3a00THUTHCS, IPOSBIISITh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

2.2.MeTtanpeaMeTHbIe pe3yJabTAThI

YHuBepcaibHbIE TO3HABATEIbHBIE ICUCTBUS

bazoBrie morudeckue AeMCTBUS:

—  CaMOCTOSTEIBbHO (OPMYJIMPOBATh W aAKTyaJIM3MPOBATh MpoOJIeMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

— OMPEEIISITh eI EeATETLHOCTH, 3aaBaTh MapaMeTPbl U KPUTEPUHU X JOCTHKCHHUS;

— BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEYHS B PACCMATPUBAEMBIX (DU3UUYECKUX SIBICHUSX;

— pa3pabaTeiBaTh IUIAH PEIICHUS TPOOJEMBI C YYETOM aHAIM3a MMCIOIIMXCS MaTepUATbHBIX
1 HEMAaTepHUalIbHBIX PECYPCOB;

— BHOCHUTh KOPPEKTHBBI B JIESITEIBHOCTb, OIEHWBATh COOTBETCTBHE PE3YJITATOB IIEIISAM,
OLICHUBATh PUCKHU MOCIEACTBUI IESITEIbHOCTH;

— KOOPAWMHUPOBATH M BBIIOJHITH pabOTy B  YCIOBUSX pPEAIbHOTO, BUPTYaJIbHOTO
1 KOMOMHHPOBAHHOTO B3aUMOICHCTBHS;

— pa3BUBAaTh KpPEATHMBHOE MBIIUICHHE I[P PEIICHWH JKU3HEHHBIX MpobsieM. ba3oBwie
HUCCIEI0BATEIbCKHUC ACHCTBHUS:

— BIIQJICTh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU MOHATUSMU U METOAaMH (PH3UYIECKON HAYKH;

— BIIQJIETh HaBBIKAMHU YYEOHO-HCCIICAOBATEIBCKOM M TPOCKTHOM JCATEIHHOCTH B O0JIACTH
(u3HUKN; COCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TOMCKY METOJOB PEIICHHS 3aaa4y
(hU3UIECKOTO COepKaHUs, TPUMEHEHHUIO PA3IMYHBIX METOAO0B IMO3HAHUS;

— BJAAETh BHUAAMHU JCSATEIBHOCTU IO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 HWHTEPHpPETALNH,
npeoOpa3oBaHUI0 U NMPUMEHEHHUIO B PA3IMYHBIX yYYEOHBIX CHUTyaIlUsAX, B TOM YHCJE TPH CO3IaHHUH
y4eOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

— BBISIBJIITh PUYUHHO-CIICICTBEHHBIC CBSI3U U aKTyaJM3UPOBATh 3a/1ady, BBIABUTATh TMIIOTE3Y
e€ pellieHUs], HaXOJUTh apTYMEHTHI IJisl 10KAa3aTeIbCTBA CBOMX YTBEpKICHUH, 3a/7aBaTh MMapaMeTPhI
U KPUTEPUU PEUICHUS;

— aHAJIM3UPOBATh MOJIYYEHHBIE B XOJ€ PEIICHUs 3aJauyM pe3yJbTaTbl, KpUTUUECKU OLEHUBATH
UX JOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSIX;

— cTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a/la4ll B 0Opa30BaTEIbHON AESITEILHOCTH, B TOM
YUCJIe MPU U3yYeHUN (HU3UKH,

— JIaBaTh OLICHKY HOBBIM CUTYAIIUsIM, OLICHUBATh TPHOOPETEHHBIN OTIBIT;

— YMETh MIEPEHOCUTH 3HAHUS 0 (PU3UKE B MPAKTUICCKYIO 00JIACTh KU3HEICITCIBHOCTH;

— YMETh UHTETPUPOBATH 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 001acTel;

— BBIJIBUTATh HOBBIC UJICH, TIPE/IIaraTh OPUTHHAIBHBIC TTOIXO0IbI U PEIICHHSI; CTABUTh MTPOOIEMbI
Y 3a/1a4H, IOy CKAIOIINE aIbTePHATUBHbBIC PEIICHHUS.

Pa6ota ¢ nuapopmanmeii:

— BJAJETh HABBIKAMH TOMy4YeHUS WHGOpMANUU (PUINIECKOTO COJNEPKaHUS M3 HCTOYHUKOB
pPa3HBIX TUIOB, CAMOCTOSITENIBHO OCYIIECTBIIATH MOUCK, aHAJIN3, CUCTEMATU3AIUI0 U HHTEPIPETALUIO
nH(OpMALIUY PA3TUYHBIX BUAOB U ()OPM MIPEICTABICHHUS,

— OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIHH;

— HCIIOJIb30BaTh CPEJCTBA MH(POPMAIIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJOTHI B PEIICHUU
KOTHUTUBHBIX, KOMMYHHKATHBHBIX M OpPraHU3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHMIA
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SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PeCypcocOepeKeH s, MPABOBBIX M ATHYECKUX HOPM,
HOpM MH(}OPMAIIMOHHON 0€30I1aCHOCTH;

— CO3/1aBaTh TEKCTHI (PU3NYECKOTO COJACPIKAHMS B PA3IMYHBIX (opMarax ¢ yuyeToM Ha3HAYCHHUS
uHpOpMallMM M LEJEeBOM ayAUTOPUH, BbIOHMpas ONTUMAIbHYIO (OpPMY MpEACTaBICHUS MU
BU3YyaJIU3alLlUU.

VYHuBepcanpHble KOMMYHUKAaTUBHBIE JEHCTBUS

OO61ueHue:

— OCYILECTBIIATH OOIIEHUE HA YPOKax (PU3UKH U BO BHEYPOUHOH EATEIIbHOCTH;

— pacrno3HaBaTh NPEANOCHUIKA KOH(MIMKTHBIX CUTYallui U CMATr4aTh KOH(MIUKTHI,

— pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIOIb30BAHUEM S3BIKOBBIX CPE/ICTB.

CoBMecTHas! 1€ATENbHOCTB!

— MOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAaHAHOM U MHAUBUAYaJIbHONU PaOOTHI;

— BBIOMpaTh TEMATHKy W METOAbl COBMECTHBIX JCHCTBUH C YYETOM OOIIUMX WHTEPECOB
1 BO3MOKHOCTEH Ka)kJIOT0 4I€HA KOJUIEKTHBA,

— TIPUHUMATh LEIH COBMECTHOM AEATEIbHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH JEUCTBUS
0 €€ JOCTUKEHMIO: COCTABIIATH IIJIaH ACHCTBUM, pacpeleNsTh POJIM C YYETOM MHEHUN YYaCTHUKOB,
00Cy>XJaTh pe3ybTaTbl COBMECTHOM pabOThI;

— OILIGHHMBATh KaueCTBO CBOETO BKJIAJA M KaXKJIOT0 y4YaCTHMKA KOMaHbl B OOLIMH pe3yibTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

— TmpejularaTb HOBBIE IIPOEKTHI, OLIEHWBATh HJEU C IO3ULUH HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

— OCYILECTBIATh NO3UTUBHOE CTPATETMYECKOE MOBEACHHUE B Pa3IMYHBIX CUTyalUsX, POSABIIATH
TBOPYECTBO U BOOOpaKEeHUE, OBITh MHUIIMATHBHBIM.

YHuBepcalbHbIE PETYJISITUBHBIE N1EUCTBUS

Camoopranuzarusi:

— CaMOCTOSITENIbHO OCYIIECTBIATh II03HABATENIbHYIO JEATEIbHOCTh B 007acTH (QU3MKU H
aCTPOHOMMHU, BBISBIIATH MPOOJIEMBI, CTAaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a1a4H;

— CAMOCTOATEIBHO COCTAaBJIATH IUIAH PEIICHHsA pacdyE€THbIX M KAavyeCTBEHHBIX 3a/lad, IUIaH
BBITTOJIHEHUS TIPAKTHYECKONW PabOTHI ¢ YYETOM MMEIOIIMXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH
Y MPEINOYTECHUIM;

— J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

— pacUIMpATh paMKH y4eOHOI O IpeAMeTa Ha OCHOBE JIMYHBIX MTPEIOYTECHUH;

— JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
pelieHue;

— OLIGHUBATh MPHOOPETEHHBIN OIIBIT;

— CcnocoOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO SPYIUIIMH B 00JaCTH (U3UKU, TTOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHBIH YPOBEHb.

CaMOKOHTpPOJIB:

— JlaBaThb OLEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHBBI B JAESITEIBbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEIISAM;

— BIAJIETh HABBIKAMHU I1O3HABATENFHOU PE(PIEKCHUH KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBHIA
U MBICJIUTENIBHBIX MIPOLIECCOB, UX PE3yJIbTaTOB M OCHOBAHMM; MCIIOJIb30BaTh NPUEMBI peIeKCHN JUIs
OLIEHKU CHUTYalllH, BHIOOPA BEPHOTO PEIICHHS;

— YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHMS 110 UX CHUKCHHUIO;

— [PUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX IIPU aHAIMU3€E PE3yIbTaTOB ACSITEIBHOCTH.

[Tpunsitue cebs u Apyrux:

— NPUHUMATD ceOsl, TOHUMAsi CBOM HEJOCTATKH U JIOCTOMHCTBA;

— NPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX IIPU aHAIU3€E PE3yJIbTATOB ACITEIbHOCTH;

— MPU3HABATh CBOE MPaABO U MPABO JPYTUX HA OLIMOKH.
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2.3. IIpeameTHbIe pe3yabTAThI
10 xknacc

B mpornecce n3yuenust kypcea ¢pusuku 6a3oBoro ypoBHs B 10 ki1acce y4eHUK HAYUHTCS:

— JIEMOHCTPHUPOBATh Ha pUMepax pojb U MECTO (HU3UKU B POPMUPOBAHUU COBPEMEHHON HAyUHOU
KapTUHBl MHpA, B PA3BUTHUM COBPEMEHHOM TEXHMKH WU TEXHOJOTUH, B TPAKTUYECKON IEATEILHOCTH
JIIOJICH;

— YYHUTBIBaTh TPAHUIBI TMPUMEHEHUS H3YYCHHBIX (PU3MUECKUX MOJCNICH: MaTepuaibHas TOYKa,
WHEepIHaNbHasl cucTeMa OTCYETa, abCONIOTHO TBEPIOE TENO, UACANBHBIM Tra3; MOJEIU CTPOCHHS Tra3os,
KUJIKOCTEH M TBEPIBIX TEJl, TOUCUHBINA MICKTPUICCKUH 3apsii IPH PEIIeHUH GU3HUISCKUX 3a/1a4;

— pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCHl) U OOBICHATh MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJICKYJISIPHO-KUHETUUECKOM TEOPUU CTPOCHHS BEIECTBA M DJIEKTPOJWHAMUKH: PaBHOMEPHOE |
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHHE, CBOOOJHOE MaJeHUe Tel, ABMKCHHE IO OKPYKHOCTH,
WHEpIHs, B3auMojielicTBrue Tei; qudQy3us, OpOyHOBCKOE IBIKECHUE, CTPOCHHE KHIKOCTEH W TBEPIBIX
TeN, WU3MEHeHHe o0BhEMa TeN MpU HarpeBaHUU (OXJAXKIEHUHU), TEIJIOBOE PpAaBHOBECHE, HCHApEHUE,
KOHJICHCAIIUsI, TUIaBJICHUE, KPUCTAJTU3AIIMSI, KATICHUE, BIAXKHOCTh BO3/1yXa, MOBBIIICHNE JABJICHUS ra3a
MIPH €r0 HArpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXAY MapaMeTpaMH COCTOSHUS Ta3a B M30Ipolieccax;
3JIEKTPHU3ALNS TEJl, B3aUMOICUCTBHE 3aPsI0B;

— OMMHCHIBATH MEXaHHUYECKOE IBWKCHHE, HCTONb3ys (DU3MUECKHe BEIMYUHBL: KOOPAMHATA, MYTh,
TepeMenieHue, CKOpPOCTh, YCKOPEHHE, Macca TeJa, CHIa, HMITYJIbC Tejla, KUHETHYECKas JSHEPTus,
MOTEeHIIMAIbHAs YHEPTHUsl, MEXaHU4YecKas padoTa, MEXaHMYECKas MOITHOCTh; MPU OMUCAHHH MPaBUIBHO
TPAKTOBAaTh (DM3MYECKHUU CMBICT HCIIOJNB3YEMBIX BEIUYHMH, MX OOO3HAYCHHS W CIWHUIBI, HAXOIWUThH
(hopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO0 BETUYHUHY C IPYTUMH BEIMYMHAMU;

— OIKMCHIBATh M3YYEHHBIC TEIUIOBBIC CBOMCTBA TEN M TEIUIOBBIC SIBJICHUS, UCIIOIB3Ys (DU3UUECKUE
BEJIMUMHBI: JIaBIIEHUE Ta3a, TeMIlepaTypa, CPeAHssl KWHETHYeCKas JHEPrusi XaOTHUECKOTO IBUKCHUS
MOJIEKYJ, CPEeTHEKBAIPATHYHAS CKOPOCTh MOJICKYJI, KOJTMYECTBO TEIIOTHI, BHYTPEHHSsI YHEPrus, padboTa
ra3a, KO3 QHUIMEHT MOJIE3HOr0 NEHCTBUS TEIUIOBOTO JIBUraTells; MMPH ONMHCAHUU MPAaBUIBLHO TPAKTOBATh
(u3MYECKUN CMBICIT HCIIONB3YEMbBIX BEJIMYUH, MX OOO3HAUEHUS W CIUHUIIBI, HAXOIUTH (OPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMHU BEIHMUNHAM;

— OIHUCHIBATh M3YUYEHHBIE OJJICKTPUUECKUE CBOMCTBAa BEIIECTBA U DSJCKTPUUYECKUE SBIICHHS
(mporecchbl), HCHONB3Ys (U3MUECKHE BEIMYMHBL: JIIEKTPUUYECKUI 3apsj, dIJIEKTpUYECKoe ToJe,
HaIpsHKEHHOCTh TOJIA, IMOTEHIMAl, Pa3HOCTh IMOTEHLUAJIOB; MPH OMHCAHUM NPABUIBHO TPAKTOBATH
(u3nyecKui CMBICT HCIIOJIBb3YEMbIX BEIHYMH, MX OOO3HAUEHHUS U €IWHUIBL, YKa3bIBaTh (OPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIHMUMHY C JPYTHMMH BETUYHMHAMU;

— aHAJIM3UPOBATh (PU3MUECKHE MPOLECCHl U SBJICHUS, UCTIOIb3YS (PU3NUECKHE 3aKOHbBI U MPUHIUIIBL:
3aKkOH BceMupHoro tarorenus, I, II u 11 3akonbr HproTOHA, 3aKOH COXpaHEHHSI MEXaHUYECKON IHEPTHH,
3aKOH COXpaHEHMsI MMITyJIbCca, MPHUHIMII CYyHEeprO3UIUU CHJI, IPUHLUI DPAaBHOIpPAaBUS HHEPLUUATbHBIX
CHUCTEM OTCU€Ta; MOJEKYJSPHO-KMHETHUECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpeIHEW KMHETHYECKON YHEPTHH TEIUIOBOTO JBMKCHHUS MOJIEKYJ C aOCOIFOTHOM TeMITepaTypoH, MepBhIi
3aKOH TEPMOJIMHAMMKH; 3aKOH COXPAHEHHUS DJIEKTPUUECKOro 3apsija, 3akoH KylioHa; npu 3ToM pa3inuydarhb
CIIOBECHYIO (hOPMYJMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKCHUE M YCJIOBUS (TpaHUIIBI, 00JIaCTH)
MIPUMEHUMOCTH;

— OOBSICHATH OCHOBHBIC MPHUHIMIBI ACHCTBHS MalllWH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB;
pa3nuyaTh yCIOBUS X O€30MMACHOTO MCIIOIH30BaHUS B IIOBCETHEBHOM KU3HU;

— BBINOJHATH JKCHEPUMEHTHI IO HCCIEAOBaHUIO (U3UYECKUX SIBJICHUI U MPOLECCOB C
WCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX H3MEPEHUU: MpU 3TOM (popMmynupoBaTh mnpobiemy/3anady u
TUIOTE3y y4eOHOro SKCIEPUMEHTA; COOMpaTh YCTAHOBKY U3 MPEI0KEHHOTO 000pY10BaHUS; IPOBOJAUTD
OTIBIT ¥ (POPMYITHPOBATH BHIBOIBL;

— OCYUIECTBIIAATh MPSMbIE U KOCBEHHbIE M3MEPEHHUs (U3NYECKUX BEIUYMH; IPU 3TOM BBIOMpATH
ONTHUMAJBHBIA CIIOCOO0 WM3MEPEHHST M HCIOJIb30BaTh M3BECTHBIE METOMBI OLEHKHU IOTPEIIHOCTEH
U3MEPEHHUI;
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— HCCIIEZIOBAaTh 3aBHUCHMOCTH MEXIY (U3NYECKHMMHU BEIWYMHAMHU C HWCIOJIB30BAHUEM IPSIMBIX
M3MEPEHUI: TIPH TOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCUPOBATH PE3yIbTAThl OIYYECHHOH 3aBUCUMOCTH
(U3NYEeCKUX BETUYMH B BHJIE TaOJIUI ¥ TPAa(UKOB, ENIaTh BHIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHNUS;

— cobmroaTh mpaBmiia 0€30MaCHOTO TpyJa MpH MPOBEACHUH HCCICIOBAaHH B paMKax y4eOHOTO
IKCIIEPUMEHTA, y4eOHO-HCCIICIOBATENbCKOM M TPOEKTHOH  AEATENbHOCTH C  MCHOJIb30BaHHEM
MU3MEPUTEIBHBIX YCTPOHCTB M 1a00PaTOPHOTO 000PYI0OBAHHS;

— pemate pacy€THbIC 33/Ja4M C SIBHO 3aJlaHHOW (DPU3MYECKOW MOJENBI0, MCIONB3Ys (U3NYECKHE
3aKOHBI ¥ TPUHIMIBI; HA OCHOBE aHAM3a YCJIOBHS 3a/1a4ud BHIOMpATh (HU3MYECKYIO MOJEIb, BBLICIATH
¢bu3nveckne BEIWINHBI U (OPMYJIIBI, HEOOXOUMBIE [T e€ pelIeHus], MTPOBOIUTH PAacu€Thl M OIICHUBATH
PeaIbHOCTH MOYYSHHOTO 3HAYCHUST (PU3MYECKOM BEINYNHBI;

— pemiaTth KaueCTBEHHBIC 3a/Ja4M: BBICTPAWBATH JIOTHUYECKH HENPOTHBOPEYHMBYIO IICTIOUKY
paccyXIeHHi C OTIOpoii Ha U3yUYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH M (PU3NYECKUE SBICHUS;

— HWCIOJB30BATh MPH PEIICHUH YYEeOHBIX 33]a4 COBpEMEHHbIC HH()OPMAIIMOHHBIE TEXHOJIOTHH IS
MIOUCKA, CTPYKTYPHPOBAaHHS, HHTEPIPETAlMH M NPEACTaBICHHUS Y4YeOHOH W HAyYHO-TIOIMYJISIPHON
nHpOpMANNY, TOTYYCHHOW M3 pPAa3IMYHbIX WCTOYHHWKOB;, KPUTHYECKH aHAIM3UPOBATH MOIyYaeMyIO
nuH(pOpMAaIIHUIO;

— TPUBOJUTH MPHUMEPHI BKJIAJa POCCHICKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHUE MPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

— WCIIOJIb30BaTh TEOPETHYECKHE 3HAHWS MO (U3MKE B MOBCETHEBHOM JXKU3HHU U OOECIICUCHUS
0€30MmacHOCTH TIpH OOpaIleHHH C TPUOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH, IS COXpPaHEHUS
3JI0POBBSI U COOJIIOIEHHS HOPM 3KOJIOTHYECKOT0 TIOBEICHHS B OKPYKaIOIIEH cpefe;

— paboraTh B TpyMNIE C BBHIMOJHEHUEM pA3IMYHBIX COLMAIBHBIX pOJEH, IUIAHHPOBaTh pPabOTy
TPYIIIbI, PaMOHATIBHO PACHPEACTATh OOS3aHHOCTH M IIAHWPOBAThH JEATEIHHOCTh B HECTaHJAPTHBIX
CUTYalUsIX, aJleKBaTHO OIICHUBAThH BKJIAJ KQXJOr0 U3 YY4aCTHUKOB TPYIIIBI B PEIICHHE PACCMaTPHUBACMOI
poOIEMBI.

11 xaace

B nporniecce n3yuenus kypca ¢pusuku 6a3oBoro ypoBHs B 11 kiacce y4eHUK HAyIHTCS:

— JEMOHCTPHUPOBATh Ha MpUMeEpax pojb U MecTo (pu3uKu B HOpMHUPOBAHUHN COBPEMEHHOMN Hay4YHOM
KapTHUHBl MHpa, B Pa3BUTHH COBPEMEHHOW TEXHUKM M TEXHOJOTMH, B MPAKTUYECKON AEATEIbHOCTU
JrOfeH, eIOCTHOCTh U €IMHCTBO (PM3NYECKOM KapTUHBI MUDA;

— YYUTBIBAaTh TPAHULBI IPUMEHEHHS U3YUYCHHBIX (PU3UUYECKUX MOJETCH: TOUCUHBIM 3IeKTPUIECKUi
3apsi, Jyd CBeTa, TOUEYHBIM HMCTOYHUK CBETA, SiAEpHAs MOJENb aToMa, HyKJIOHHas MOJEIb aTOMHOTO
S7Ipa IpU PEUICHUU PU3NUECKUX 3a1a4;

— pacno3HaBaTh (U3MYECKHE SBICHHUS (TIpoIlecChl) W OOBSICHATH HMX Ha OCHOBE 3aKOHOB
NEKTPOAMHAMUKNA ¥ KBaHTOBOW (M3UKU: DIIEKTpUYECKas IPOBOAUMOCTh, TEIUIOBOE, CBETOBOE,
XMMHYECKOe, MarHUTHOE JEHCTBUS TOKa, B3aUMOJICHCTBHME MAarHUTOB, DJEKTPOMArHUTHAs WHIYKIUS,
JIeCTBUE MAarHUTHOTO TIIOJII Ha TPOBOJHUK C TOKOM U JBIKYIIMHCS 3apsijl, 3JIEKTPOMAarHUTHBIE
KojeOaHuss U BOJHBI, MPSIMOJUHEHHOE pachpoCTpaHEHHWE CBeTa, OTpakeHHEe, MpesIOMIICHHE,
uHTephepeHIys, AUPpakuus U IMOJspU3alMs CBeTa, AMCIEpcus cBeTa; (hoTolrnekTpuyeckuit 3¢ ekt
(boTtoapdexr), cBeTOBOE naBlieHHWE, BO3HMKHOBEHHE JIMHEHYATOrO0 CIEKTpa aromMa BOJOpOja,
€CTECTBEHHAs U MCKYCCTBEHHAsl PaJJHOAKTUBHOCTE;

— OINHKCHIBaTh H3YYEHHbIE CBOMCTBA BellecTBa (JIEKTPUYECKHE, MAarHUTHbIE, ONTHYECKHE,
JIEKTPUUYECKYIO MMPOBOJAUMOCTD PA3IUUHBIX CPEMT) U AIEKTPOMArHUTHBIE SIBICHUS (IIPOLIECCHI), UCTIONB3YS
(bu3nueckre BEIMYUHBL: JIEKTPUUECKUI 3aps/, Cujla TOKa, ANEKTPUUECKOE HANPSKEHUE, AIEKTPUUIECKOe
COIIPOTHBIIEHHUE, PA3HOCTH MoTeHuanos, /1C, paboTa Toka, MHAYKIUS MarHUTHOTO IOJIs, CUjla AMIiepa,
cuna JlopeHna, MHAYKTUBHOCTh KATyIIKH, SHEPIHsl 3JIEKTPUUYECKOTO M MAarHUTHOTO TOJeH, Mmepuosa u
yacToTa KoyieOaHWH B KONEOATENIbHOM KOHTYpE, 3apsii M Ccuja TOKa B IPOLIECCe TapMOHUYECKHX
ANEKTPOMArHUTHBIX KoJieOaHUW, (OKyCHOE pPAacCTOSHME W ONTHYECKas CWJIa JIMH3bI; MPU OMUCAHHUU
MPAaBUIBHO TPAKTOBATh (DU3NYECKUNA CMBICI HCHOJIB3YEMBIX BEJIMYMH, MX OOO3HAYCHHUS W €IUHUIIBI;
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BETUUUHY C JPYTMMH BETUUMHAMU;
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— OIUCHIBATh M3YyYCHHBIC KBAHTOBBIC SIBIICHUS W IPOIECCHI, UCTIONB3Ysl (U3NUECKUE BEITHMYUHBI:
CKOpOCTh 3JIEKTPOMAarHUTHBIX BOJIH, AJIMHA BOJIHBI U YaCTOTA CBETA, SHEPTHs U UMITYJIbC (POTOHA, IEPUO
MoJIypactiajia, SHEpTHsl CBS3M aTOMHBIX SIep; PU OMMMCAHUH MPABHIIBHO TPAKTOBATH (PU3MUYECKHIA CMBICIT
UCHOJIb3YEMBIX BEJIMYMH, MX OOO3HAYEHMS U €AMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLIME JaHHYIO
(U3NIECKYIO BEIMYMHY C APYTUMH BEJTHUYNHAMH, BBIYUCIISATH 3HAYCHHE (PU3NIECKON BETUUNHBL;

— aHaJIM3MPOBATh (PU3MUECKUE MPOLIECCHI U ABJICHUS, UCIOIb3Ysl (PU3NUYECKHUE 3aKOHBI U MPUHIUIIbL:
3akoH OMa, 3aKOHBI MTOCIIEIOBATEIHLHOTO U MapaJUIeIbHOTO COCMHEHHUS TPOBOIHUKOB, 3aKOH J[KOyss—
JleHua, 3aKOH JI€KTPOMArHUTHOM MHAYKLUH, 3aKOH MPSAMOIMHEHHOTO PAacIpOCTPAaHEHUsI CBETA, 3aKOHbI
OTpPa)KEHHsI CBETA, 3aKOHBI IMPEJOMJICHHS CBETa; ypaBHEHHE ODWHIITEHHa it ¢orodpdekra, 3aKoH
COXpAHEHMs SHEPIrUHU, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPAaHEHMsI JIEKTPUUECKOro 3apsaa, 3aKOH
COXpaHEHHs MacCOBOTO YHCIJa, TOCTYaThl bopa, 3aK0H pagroakTHBHOTO paclaza; Mpu STOM pa3iindaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPA)KEHUE U YCJIOBUS (TpaHUIIbI, 00JacTi)
MIPUMEHUMOCTH;

— OIIpeJeNATh HAINPaBJICHUE BEKTOpa MHAYKIUM MArHUTHOIO IOJI MPOBOJHMKA C TOKOM, CHJIBI
Awmnepa u cuisl JlopeHna;

— CTPOUTH M ONMCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€pPKaJIoM, TOHKOH JIMH30M;

— BBINOJHATH OKCIEPUMEHTHl TI0 HCCIENOBAaHUIO (U3WYECKUX SBJICHUH W MPOIECCOB C
UCIOJIb30BAHUEM MNPSAMBIX U KOCBEHHBIX H3MEPEHUiIl: mpu 3TOM (GOpMyIMpOBaTh Mpobiemy/3agady U
THIIOTE3Y Y4eOHOTrO SKCIIEPUMEHTa; COOMPATh YCTAHOBKY M3 MPENIOKEHHOTO 000pyIOBaHHUS; IPOBOINUTH
OTIBIT U (POPMYJIUPOBATH BHIBOJIBI,

— OCYIIECTBIISITh MpPSMbIE M KOCBEHHbIE M3MEpEHUS (DU3MYECKMX BEIMYWH; MPH 3TOM BHIOMPATH
ONTUMANIbHBI CIOCOO0 M3MEpEHHsT U UCMOJIb30BaTh M3BECTHbIE METOJbl OLIEHKU TIOTrpEIIHOCTEH
M3MEPECHMU;

— HCCIe0BaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C MCIOJIb30BAaHMEM IMPSAMBIX M3MEPEHUH: MpHU
TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJIbTATHl MOJYYCHHOH 3aBHCUMOCTH (DU3MYECKHX
BEJIMYMH B BHJE TaOIuIl U rpaduKoB, AejaTh BBIBOABI MO Pe3yjibTaTaM HCCIEA0BaHMS;, — COOII0AaTh
npaBuia 0e30MacHOro TpyJla MPHU TMPOBEACHUU HCCIENOBAHUNH B paMKax ydeOHOTO SKCIEPUMEHTA,
y4eOHO-UCCIIEJ0BATENIBCKON U MPOEKTHON IESATEIbHOCTH C UCIOIb30BAHUEM M3MEPUTENIBHBIX YCTPOUCTB
1 1abOPaTOPHOro 0OOPYIOBAHUS;

— pemarh pacy€THBIE 3a/la4d C SBHO 3aJaHHOM (PM3MYECKOM MOJENbI0, UCHONb3Ys (U3NUECKue
3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHaJIW3a yCIOBMA 33Ja4M BBIOMpATh (PU3UYECKYIO MOJEIb, BBIICISATH
¢bu3nyeckue BeJIUYMHBI U (HOPMYJIbI, HEOOXOJUMBbIE Ul €€ pelleHus], IPOBOJUTh pacuéThl U OLIEHUBATh
peaTbHOCTh MOIYYEHHOTO 3HAYeHUS! (PU3NUECKON BETMYUHBI;

— pemarh KauyeCTBEHHbIE 3aJayd: BBICTPAMBATh JIOTHUECKHM HENPOTHBOPEUYMBYIO IIETIOUKY
paccyXIeHH ¢ ONOPOi Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHUS;

— HCHOJB30BATh MPU PEIICHUH Y4EOHBIX 33[a4 COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTMH IS
MOUCKA, CTPYKTYpUPOBAHHs, HWHTEPIpETAlMd M MPEJACTABICHUS Y4eOHOM W Hay4HO-IOMYJISAPHON
nHpOpMalUY, NOJYYEHHOM M3 pPAa3IMYHbIX HMCTOYHMKOB; KPUTHUYECKU aHAJIM3UPOBATh MOIy4daeMYIO
nH(pOPMAIIHIO;

— OOBACHATH NPUHLMIBI JEHCTBUS MAIIWH, NPUOOPOB M TEXHUYECKHUX YCTPOWCTB; pPa3InvaTh
yCIIOBHA UX O€30MIaCHOTO MCIIOJIb30BaHMS B TOBCETHEBHOM KU3HU;

— IPUBOJAUTH NMPUMEPHI BKJIAJa POCCUNHCKUX U 3apyOekHbIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTH;

— HCIMOJIb30BaTh TEOPETHYECKHE 3HaHMs MO (U3MKE B MOBCEJHEBHOM JXKU3HU JUIl OOecredeHus
0€30MaCHOCTH TpU OOpaIleHWd ¢ NpUOOpPaMU M TEXHUYECKUMH YCTPOWCTBAMH, IS COXPaHEHUS
3JI0POBbsI U COOJIIOJICHUS HOPM KOJIOTHYECKOI 0 MOBEACHNUS B OKpY Kalollel cpesie;

— paboTaTh B TpyIIeE C BBIIOJHEHUEM pPAa3lWYHBIX COLHUAIBHBIX pOJIEH, MJIaHUPOBaTh paboTy
IpYyMNIbl, PALMOHATIBHO PACHpPEAEIATh OOA3aHHOCTU M IJIAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX
CUTYaIMsX, aJICKBaTHO OIICHWBATh BKJIAJ KaXKJAO0TO U3 YUYACTHUKOB I'PYMIIbI B PELICHUE paccMaTpUBaeMOi
poOIEMBI.



13

3. Copepxanue y4eOHOr0 npeaMera

10 kaxace

Pa3nes 1. ®u3nka u MeTOAbl HAYYHOT'O TO3HAHUS

@uszuka — Hayka o npupoge. Hayunele Meronsl mO3HaHMsS OKpyXkaromero wmupa. Pois
HKCIEPUMEHTA U TEOPUH B IIPOLIECCE TIO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (U3NYECKUX SBICHUH U mpoueccoB. Hayunele rumore3bl. OHU3MUECKUE 3aKOHBI
u Teopun. ['paHULIBI NPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMI COOTBETCTBUS.

Pone 1 mMecTto ¢u3uku B (OPMHPOBAHUN COBPEMEHHON HAyYHOW KapTHHBI MUpA, B MPAKTHYECKOM
NEITEILHOCTH JTIOIEH.

JleMoHCTpauuu:

— aHAJIOTOBBIE U IU(PPOBBIE H3MEPUTEIBHBIE PHUOOPHI, KOMITBIOTEPHBIE TATIYUKH.

Paspnen 2. MexaHuka

Tema 1. Kunematuka

Mexannueckoe aBMKeHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro JBmkeHMs. Cucrema oTcuéra.
TpaekTopus.

Ilepemenienue, CKOpOCTh (CpeHsAs CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepUalbHON
TOYKH, UX MPOECKUHUH HA OCH CHCTEMBbI KOOpAHMHAT. ClI0)KEHUE MEPEMEIICHUN U CIO0KEHHE CKOpPOCTEH.
PaBHOMEpPHOE U PABHOYCKOPEHHOE IIPSIMOJIMHEWHOE JBUKEHUE.

I'padvikn 3aBHCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHs, MyTH U IEpeMeIleHUus MaTepuanbHON
TOUYKH OT BPEMEHHU.

CBoOoaHoe majieHre. Y CKopeHrue CBOOOTHOTO TaACHHUS.

KpuBonuneiinoe nBuxeHue. JIBMKEHHE MAaTEpUAIbHON TOUKM MO OKPY’KHOCTH C IIOCTOSIHHOM IO
MOJYJII0 CKOpPOCTBIO. YTIJIOBass CKOpPOCTh, JIMHEWHAas CKOpocTh. llepwog u dacrota oOpalieHwus.
LleHTpOCTpEMUTENIBHOE YCKOPEHUE.

TexHnueckue ycTpoicTBa M MPAKTUYECKOE NMPUMEHEHHE: CIIMIOMETD, IBUKEHUE CHAPSIOB, LICTIHbIE
U PEMEHHBIE NEpeIayu.

JeMoHcTpanmu:

— MOJENb CUCTEMBI OTCUETA, MIUTIOCTPALUsl KHHEMATHYECKUX XapaKTEPUCTUK JIBHXKCHMUS;

— mpeoOpa3oBaHUe ABUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHHU3MOB;

— MaJIeHHUE TeJ B BO3JIyX€ U B PAa3pEKEHHOM IIPOCTPAHCTBE;

— HaOxro/IeHue IBMKEHUS Teja, OPOLICHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAJIBHO;

— U3MepeHue YCKOPEHHs CBOOOIHOTO Ma/ICHUS;

— HaIpaBJIEHUE CKOPOCTH IPH IBUKEHUH 110 OKPYKHOCTH.

YyeHn4yecKkuii SKCIIEPUMEHT, Ta0OpaTOpHBIE PaOOTHI:

— H3y4YEeHHE HEPABHOMEPHOTO JABUKEHUS C LENbIO ONPEIETICHUS MTHOBEHHON CKOPOCTH;

— HCCIIEJOBAHUE COOTHOUIEHUS MEXAY IyTSAMH, MPOUIECHHBIMU TEJIOM 3a IOCIIEeI0BAaTEIbHBIC
paBHbIE NIPOMEXYTKH BPEMEHHU IPU PABHOYCKOPEHHOM [BMXEHUM C HA4YaJbHOW CKOPOCTBIO, PaBHOM
HYJIIO;

— H3y4YEHHE JIBHIKCHHMS IIaPUKA B BA3KOM KHUJIKOCTH.

Tema 2. lunamuka

[Tpuniun otHocuTensHOCTH ['anunes. [lepssiil 3akoH HeroTOHA.

NuepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnos3uniuu cuil. Bropoii 3akoH HeloToHa 11 MaTepuaibHOM
Touku. Tperuii 3akoH HploTOHA 17151 MaTepUATIbHBIX TOYEK.

3akoH BceMupHoro tarorenus. Cuna tsxectu. [lepBas kocMuueckast CKOpOCTb.

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

Tpenue. Buabl Tpenus (1mokosi, ckoiabxeHus, kaueHnus). Cuna tpenus. Cyxoe tpenue. Cuna TpeHUs
CKOJIb>KEHUS U cuia TpeHus nokos. Koagdurment tpenns. Cuiia cOnpoTUBICHUS MIPHU ABMKCHUU Tela B
KHUJKOCTHU WU Tase.
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[ToctynaTenbHOE U BpalaTeabHOE JBUKEHHE a0COIIOTHO TBEPAOIO TeEa.

MOMEHT CuIIbl OTHOCUTENBHO OCH BparieHus. [1nedo cunbl. Y cnoBus paBHOBecHs TBEPAOTO Tela.

TexHuueckue yCTpONUCTBA U MPAKTUYECKOE MPUMEHEHUE: MOAIMIUITHUKY, JBUKEHNE HCKYCCTBEHHBIX
CITyTHUKOB.

JeMmoHcTpanmu:

— sBJIEHUE UHEPIUY;

— CpaBHEHHE MacC B3aMMOJICHCTBYIOIINX TE;

— BTOpPOM 3ak0H HprOTOHA;

— HW3MEpEeHHEe CUT;

— CJIOKEHHUE CUJT;

— 3aBHCHMOCTH CHIIBI YIIPYTOCTH OT AeQopMaIluu;

— HEBeCcOMOCTb. Bec Tena npu yCKOpeHHOM NOABEME U MaJICHUY;

— CpaBHEHHE CHJI TPEHUS TOKOSI, KAUCHUS U CKOJIbKCHHUS;

— yCIIOBUS paBHOBecHs TBEPOTO Tena. Buabl paBHOBecusl.

YyeHndyecknii SKCIIEPUMEHT, TaOOpaTOpHBIE PaOOTHI:

— HW3yYeHHE JBMXKEHHS OpycKa 10 HAKIOHHOM MIOCKOCTH;

— HCCIeI0OBaHUE 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOIIWX B MPYKUHE U PE3MHOBOM 00pa3slie,
oT ux Aedopmariu;

— HCCleI0OBaHKe yCIOBUN paBHOBECHS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPaICHHSL.

Tema 3. 3aKk0oHBI COXpaHeHHsS] B MEXaHHKeE

Nmnynsc MarepuaiabHOM TOYKM (Tena), CUCTEMbl MaTe€pHaJbHBIX TOYeK. VIMITyJIbC CHIIBI
Y U3MEHEHUE UMITyJIbca Tejla. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE ABM>KEHUE.

PaGora cuibl. MOIIHOCTD CHJIBI.

Kunernyeckas s3Heprusi MarepuaabHOi Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.

[TorennuanbHast dHeprusa. lloTeHumanbHas 3Heprus  ynpyroae(opMupOBaHHOM  NPY>KUHBI.
[ToTenunanbHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble M HEMOTEHIUMAIbHbIE CHIIbL. CBsI3b pabOThl HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOI 3HEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPTUH.

VYnpyrue u Heynpyrue CTOIKHOBEHHMS.

TexHuueckue ycTpoucTBa M MPAKTHUECKOE NMPUMEHEHUE: BOAOMET, KOIEP, NMPYKUHHBIA ITUCTOJIET,
JBUKCHHE PaKeT.

JeMmoHcTpanmu:

— 3aKOH COXpaHCHMs UMITYJIbCA;

— PCAKTUBHOE JBUKCHHUE;

— Iepexo] NOTEHIMAIbHON SHEPIrUl B KHHETHUECKYI0 U 00paTHO.

YdeHuueckuil 3KCIIepUMEHT, TabopaTopHbIe paboThI:

— H3yYeHHE a0COJIOTHO HEYNPYTOro yJaapa ¢ IOMOIIbIO IBYX OAMHAKOBBIX HUTSHBIX MasTHUKOB;

— HCCIEeI0OBaHUE CBA3M PabOThl CUJIBI C MU3MEHEHMEM MEXaHWYECKOM PHEpruM Tejla Ha HpHUMepe
PacTsLKEHUS PE3UHOBOIO XKIyTa.

Pa3nes 3. MosekyasipHasi pM3MKa M TePMOAUHAMHUKA

Tema 1. OcHOBBI MOJIEKYJISAPHO-KMHETHYECKOH TeOpUM

OCHOBHBIE TTOJIOKEHHUST MOJIEKYIIPHO-KMHETHYECKON Teopun. bpoyHoBckoe nBrmkenue. Juddysus.
Xapakrep IBWXEHHMS W B3aUMOJCUCTBUS 4YacTHUL[ BellecTBa. MoJenu CTpPOEHHs ra3oB, >KUIKOCTEU
1 TBEPIBIX TEN M 0OBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeliell. Macca moinekyi. KomudecTBo
BemiectBa. [loctositHHas ABoraapo.

TennoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remnepatyp Llenbcus.

Mopenb uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH UACATBHOrO
raza. AOcoloTHas TemIepaTypa Kak Mepa CpelHeld KUHETHUYECKONW 3HEpPTruu TEIUIOBOTO JBUIKCHMUS
yacTull ra3a. ['a3oBbie 3akoHbl. Y paBHeHue MenneneeBa— Knaneiipona. 3akon lansrona. M3omnporeccsl
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B UJICAUTIBHOM Ta3€ C MOCTOSHHBIM KOJMYECTBOM BeliecTBa. ['paduueckoe mpecTaBieHne H30IPOIIECCOB:
M30TEpMa, U30X0pa, u300apa.

TexHuueckue ycTpoicTBa U MPaKTUIECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

JleMoHCcTpanuu:

— OTBITHI, TOKA3BIBAIOIIUE TUCKPETHOE CTPOSHHUE BellecTBa, (oTorpaduu MOJEKYJ OpraHMYeCKHX
COCIUHCHHIA,

— ONBITHI 110 AU(GY3UH KUIKOCTEH U Ta30B;

— Mojenb OPOYHOBCKOTO JIBUYKEHUS;

— Mogaens onbita lltepHa;

— OMBITHI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHS,

— MOJeNb, WIUTIOCTPUPYIONIAs IPUPOAY AaBICHUS ra3a Ha CTEHKU COCY/Ia;

— OIBITHI, WUTIOCTPUPYIOLIUE YPABHEHUE COCTOSIHUS UJI€aTTbHOTO T'a3a, H30IPOLIECCHI;

YyeHn4yeckuii SKCIIEPUMEHT, TA0OpaTOPHBIE PAOOTHI:

— OIpeJesieHne Macchl BO3JyXa B KJIACCHOM KOMHATE Ha OCHOBE HM3MepeHuN 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HE;

— HCCIIEIOBAaHUE 3aBUCUMOCTH MEX]y TTapaMeTpaMH COCTOSTHUS pa3peKEeHHOTo rasa.

Tema 2. OCHOBBI TEPMOAMHAMUKH

Tepmoannamuyeckasi cuctema. BHYTpeHHSsT SHEprus TEPMOAMHAMMYECKON CHCTEMBI M CIIOCOOBI
e€ m3meHeHns. KomndyecTBO TErioTel U paboTa. BHYyTpeHHsIsE SHEPrUs OJHOATOMHOTO HACALHOTO Ta3a.
Buasl Temionepenaun: TEMIONPOBOIHOCTh, KOHBEKIIMS, U3ITyYEHHE. Y A€NIbHAS TEIJIOEMKOCTh BEIIECTBA.
KonuyecTBo TEmIOTH npu TEIIonepeaye.

[Tonsitne 06 agumabaraoM mporecce. [lepBriit 3akoH TepMoauHaMuKH. [IpuMeHeHne epBoro 3akoHa
TEPMOJMHAMHUKY K u3ompoIieccam. [ padudeckas nHTepIperanus padoThl rasa.

TennoBele MamuHbl. [IpuHIHMNBL  OEHCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHus 3HEpruu
B TeroBbix MamuHax. KI1/] teruoBoit mamunsel. Hukn Kapuo u ero KII/I.

Btopoii 3akon TepmoamHamMuku. HeoOpaTMOCTh MpOIECCOB B MpuUpoje. TemioBble IBUTATEINH.
DKOJOTHYECKHE MPOOIEMbI TETLIOIHEPT e THKH.

TexHuueckue ycTpoWcCTBa W NPAKTUYECKOE IPUMEHEHHE: JBUTATEIb BHYTPEHHErO CrOpaHus,
OBITOBOW XOJOIWIBHUK, KOHTUITHOHED.

JleMoHcTpanmu:

— -U3MEHEHUE BHYTPEHHEH SHEPruu Tela MpU COBEPIICHUH paOOTHI: BHUIET MPOOKH U3 OyTHUIKHU MO
JICCTBUEM CXKATOro BO3/AyXa, HarpeBaHue 3¢dupa B JaTyHHOH TpyOke mnyTéM TpeHHs (BUAEO
JIEMOHCTpAIIHS ),

— HW3MEHEHHE BHYTpPEHHEH 3Hepruu (TemMrepaTypsl) Tela Ipu Teruionepeaaye;

— OMBIT MO aArabaTHOMY PaCUIMPEHUIO BO3yXa (OMBIT C BO3AYIIHHIM OTHUBOM);

— MOJIETH TTApOBO TypOUHBI, IBUTATENsI BHYTPEHHETO CTOPAHMSI, PEAKTUBHOTO JIBUTATEIIS.

YyeHndyeckuii SKCIIEPUMEHT, TA0OpaTOPHBIE PAOOTHI:

— W3MEpEHUE YJIETbHOMN TEIIOEMKOCTH.

Tema 3. ArperatHbie cocTOsIHUSA BellecTBa. ®a3oBbie Mepexoabl

[TapooOpa3zoBanue u KoHAeHcanus. McmapeHwe u kumneHue. AOCONIOTHAasE W OTHOCHUTEIbHAs
BJIQXXHOCTh BO3AyXa. HackimeHHslld map. YaenpHas TeIJioTa mapooOpa3oBaHus. 3aBHCHUMOCTD
TEMIEPATypbl KUTICHUSI OT 1aBJICHUSI.

Tépnoe temo. Kpucrammueckue u aMmopdHbie Tena. AHU3OTPOIUS CBOMCTB KpuctaioB. JKuakue
kpuctaiuibl. CoBpeMeHHble MaTepuaisl. [naBnenue u kpuctamusanus. Y 1efibHas TeIJI0Ta IaBJICHHUS.

VYpaBHeHUE TEIJIOBOTO OallaHca.

TexHudyeckue ycTpoHCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U MCUXPOMETP, KaJTOPUMETP,
TEXHOJIOTHH TOJTYYEHHUS COBPEMEHHBIX MaTepUaioB, B TOM YKCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

JleMoHCcTpanuu:

— CBOWCTBA HACBILLIEHHBIX MTAPOB;

— KUIIEHUE MIPU NOHMKEHHOM JIaBJICHUU;
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— CIOCOOBI U3MEPEHHUSI BIIAXKHOCTH;

- HaGHIOI[eHI/Ie HarpCBaHud U MJIABJICHUA KPUCTANIMYCCKOI'0 BCUICCTBA,
— JIEMOHCTpAIHs KPUCTAJIIOB.

YyeHnYeCcKnid SKCTIEPUMEHT, JTA0OpaTOPHBIC PAOOTHI:

— W3MEpPEHUE OTHOCHTEIBHOM BIQXKHOCTH BO3IyXa.

Pa3nen 4. DaekTpoauHamMuka

Tema 1. DaekTpocTaTuKa

DnekTpuzaius Tel. JJNeKTpUuYeckuid 3apsia. JIBa Buaa siekTpuueckux 3apsanoB. [IpoBoaHUKH,
JUBJIEKTPUKHU U MOIYIIPOBOJHUKHU. 3aKOH COXPAaHEHUs JIEKTPUUECKOTO 3aps/a.

B3aumopeiicteue 3apsanoB. 3akoH Kynona. ToueuHbIl 3JI€KTpUUECKUN 3apsi. DIEKTPUUECKOE TOJIE.
Hanpsbk€HHOCTE  dnekTpuyeckoro mnoid. lIpyHOMD cynepnosuuuu 3JIeKTpUYECKUX INoJIeH. JInHum
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGora cun snextpocratmueckoro mons. llorennuman. PasHoctes mnoreHnuanos. IIpoBogHHWKU
Y JUDJIEKTPUKU B 3JIEKTPOCTATUYECKOM MoJ€e. J(nanexkTpudeckas NpOHUIAEMOCTb.

OnexrpoéMmkocTh. KoHaeHcaTop. DneKTpoEMKOCTh IUNIOCKOTO KOHJIEHCATOpa. DHEPIHsl 3apsyKEHHOTO
KOHJIEHCATopA.

TexHuyeckue ycTpoilcTBA UM NPAKTUYECKOE IPUMEHEHHE:  JJIEKTPOCKON,  DIIEKTPOMETP,
ANEKTPOCTaTUYECKasl 3allUTa, 3a3eMJICHHE 3JEKTPONpHOOpOB, KOHAECHCATOP, KOMUPOBAIbHBIN amnmnapar,
CTPYHHBIN IIPUHTED.

JleMoHCcTpanmu:

— YCTpOMCTBO U MPUHLUII ACHCTBUSA 3JIEKTPOMETPA;

— B3aUMOJICHCTBUE HA3JIEKTPU30BAHHBIX TEII,

— DJIEKTPUYECKOE I10JIE 3apSKEHHBIX TE,

— IPOBOJHUKY B 3JIEKTPOCTATUYECKOM I10JIE;

— DJIEKTPOCTATUYECKAs 3alIUTa;

— JIUBJIEKTPUKHU B DJIEKTPOCTATUYECKOM I10JIE;

— 3aBHCHMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOUIaJM IUIACTUH, PACCTOSHUS
MEXKy HUMH U THAJIEKTPUIECKON TPOHUIIAEMOCTH;

— BHEprus 3apsHKEHHOT0 KOHAEHCaTopa.

YyeHn4yeckuii SKCIIEPUMEHT, TA00paTOpHBIE PAaOOTHI:

— H3MEpEHUE IEKTPOEMKOCTH KOHJIEHCATOPA.

Tema 2. IlocTossHHBIN 3JIeKTpU4ecKkuil TOK. TokM B pa3jJIMYHbIX cpeaax

DNEKTpUUYECKUN TOK. Y CIOBHSI CYILIECTBOBAHMSI MJIEKTPUYECKOro Toka. Mcrounuku Toka. Cuna Toka.
[TocTosAHHBIN TOK.

Hanpspkenne. 3akon Oma 11151 yyacTKa LIETIH.

DNEeKTpUYECKOE COMPOTUBIEHUE. YIeIbHOE CONPOTHBIEHHE BelecTBa. llocienoBaTtenbHoe,
HapajiesIbHOE, CMEIIAHHOE COEJUHEHHNE TPOBOJHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoyns—IJIeHna. MOIHOCTh JIEKTPUIECKOTO TOKA.

OJC u BHYTpEHHEEe CONpPOTHUBICHHE HCTOYHMKA ToKa. 3akoH Oma uid TMOJIHOW (3aMKHYTON)
BJIEKTPUYECKON LIETIH.

ONEeKTpOHHAas MPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb COINPOTUBIICHHUS METAIJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTD.

OnexTpuyecKnii TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHAs! M MPUMECHAs IPOBOAUMOCTh MOJIYNPOBOJHUKOB. CBOMCTBA p—n-
nepexoza. IloxynpoBoHIKOBBIE TPUOOPHI.

DneKTpUUYECKU TOK B pacTBOpPAxX U paciiiaBax 3JIeKTPOIUTOB.

ONEKTPOIUTHYECKAS JUCCOLMALUS. DIIEKTPOJIN3.

OnexTpuyeckuil Tok B razax. CaMoCTOSTENbHBIN U HeCaMOCTOSTENbHBIN pa3psa. Monnus. [lnazma.

TexHudyeckue ycTpoiicTBAa M IPAKTUYECKOE IPUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTAT,
HUCTOYHUKU TOKA, 3JIEKTPOHArpeBareibHbIE NPUOOPHI, 3IEKTPOOCBETUTEIbHBIE HPUOOPHI, TEPMOMETP
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CONPOTHUBIICHUS, BAKYyMHBIH JHOJA, TEPMUCTOPHl M (HOTOPE3UCTOPHI, MOIYNPOBOJHUKOBBIM AHO,
raJibBaHHKa.

JeMmoHcTpanmu:

— H3MEpEeHHUE CUJIbI TOKA U HAIPSKEHHUS,

— 3aBHCHUMOCTbH CONPOTHUBIICHUS LMJINHIAPUYECKUX MTPOBOJAHUKOB OT JJIHHBI, IJIOIAAH TOIEPEUHOTO
CCUCHUSA U MaTCpHUaJIa,

— CMEMIAaHHOE COCUHCHHE ITPOBOTHUKOB,;

— mpsamoe wusMeperne DJ[C. KOpOTKOE 3aMbIKaHHWE TajJbBAaHUYECKOTO JJIEMEHTA H OICHKA
BHYTPEHHETO CONPOTUBIICHUS;

— 3aBHCHMOCTH CONPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI;

— IMIPOBOAUMOCTD JJICKTPOJIUTOB,

— HCKPOBOU pa3psii ¥ MPOBOJIUMOCTH BO3/IyXa;

— OAHOCTOPOHHMAA MPOBOAUMOCTL AUOA4A.

YyeHn4YeCcKnid SKCTIEPUMEHT, JTA0OpaTOPHBIEC PAOOTHI:

— HW3YyYEeHHE CMEIIaHHOTO COCTUHEHUS PEe3UCTOPOB;

— u3mepenue JJIC UCTOUHMKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHHUS;

— HaOJI0IeHUE PIEKTPOIU3a.

MesknpeaMeTHbie CBSI3H

N3ydenue kypca puszuku 6a30Boro ypoBHs B 10 Kjracce OCyIIECTBISIETCS C YIETOM COAEPIKATENBHBIX
MEXIIPEIMETHBIX CBSI3EH C KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMHHU, Teorpaduu 1 TEXHOJIOTHH.

MexnpeaMeTHbIE TOHATHS, CBSI3aHHBIE C HM3YYEHHEM METONOB HAay4YHOI'O IIO3HAHUSA: SBIICHUE,
Hay4dHbIM ¢akT, rUnoreza, (Qu3MUeckas BeIWMYWHA, 3aKOH, TEOpHUs, HAOIIOJEHUE, DKCIEPUMEHT,
MOJEIUPOBAaHUE, MOJEIIb, U3MEPECHHUE.

MaTteMaTHKa: peIICHUE CHUCTEeMbl YpaBHEHUI; NUHEWHas QyHKuus, mapabomna, rumepOona, HUX
rpaduKu M CBOICTBA; TPUTOHOMETpPUUECKHE (DYHKIMM: CUHYC, KOCHUHYC, TAHI€HC, KOTAHI'€HC; OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO; BEKTOPBI U UX MPOEKIUU Ha OCH KOOPJNHAT, CJI0KEHUE BEKTOPOB.

Buosorns: MexaHnueckoe IBM)KEHUE B XKHMBOHM Npupone, Judpdy3us, ocMoc, TEII000MEH KHUBBIX
OpPraHU3MOB (BU/IbI TEIUIONEPEIAYH, TEIUIOBOE PABHOBECHE ), JIIEKTPUUECKHE SBJICHUS B KUBOW IIPUPOJIE.

XHUMHS: JUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHUE AaTOMOB M MOJIEKYJ, MOJIb BEIECTBA,
MOJISIpDHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEM W Ta3oB, JJIEKTPUYECKUE CBOWCTBA
METaJUIOB, JJICKTPOIUTHYECKAS AUCCOLUALNS, TaIbBAaHNKA.

I'eorpagus: B1aXHOCTH BO3yXa, BETPHI, 0apOMETp, TEPMOMETD.

TexHoJsiorus: npeodpazoBaHue JBMKEHUH C HCIIOJIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE,
MOAIIMIIHUKY, HCIIOJIb30BAHME 3aKOHA COXPAaHEHUS MMITyJIbCa B TEXHUKE (pakera, BOJOMET U T. IL.),
JIBUraTellb BHYTPEHHErO CropaHMs, IapoBas TypOuWHA, OBITOBOM XOJOJWIBHUK, KOHIUIMOHED,
TEXHOJIOTMH IIOJIy4EHHsI COBPEMEHHBIX MaTepUalIOB, B TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUH,
UIEKTPOCTATUYECKAsT  3allUTa, 3a3€MJICHHE DJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM IpHUHTED,
3JIEKTpOHArpeBaTeIbHbIe IPUOOPHI, STEKTPOOCBETHTEIbHbIE TPHOOPHI, TATbBAHUKA.
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11 kaace

Pasnen 4. DaekTpoauHamMmuka

Tema 3. MaruuTHoe moJie. JJIeKTPOMATHUTHAS MHAYKIMS

[TocrosnHbie MarHuThl. B3aummoaeicTBHE MNOCTOSIHHBIX MAarHuToB. MarnutHoe mone. Bektop
MAarHUTHOM WHAYKUuHU. [IpyuHUMN Cynepno3uiuy MarHUTHBIX Tosied. JIMHMM MarHUTHOW WHIYKIUU.
KapTuna nuHHil MarHUTHOM MHIIYKIIMH TIOJIS1 TOCTOSIHHBIX MarHUTOB.

MarnuTtHOe 1oJjie MPOBOJHUKA C TOKOM. KapTWHa JUHUN WHAYKIMM MArHUTHOTO TMOJS JUIMHHOTO
MPSMOro MPOBOJIHMKA M 3aMKHYTOTO KOJBIIEBOTO MPOBOJHHMKA, KAaTYIIKH ¢ TOKOM. OmnbeIT Opcrena.
B3anmopencTere NpoBOJIHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJlyJIb U HalpaBJICHUE.

Cuna Jlopenna, e€ Monynp M HamnpasiieHue. JIBM)KEHHME 3apsHOKEHHOM YacTHIBl B OJHOPOJHOM
MarauTHoM nosie. Pa6ora cuiel Jloperria.

SBnenue snekTpoMarHuTHOM MHAYKIMH. [loTok BexkTopa MarHuTHOM MHIyKuuu. DC MHAYKLIHH.
3aKOH AJIEKTPOMarHuTHOM MHAYKIuK Dapajes.

Buxpesoe snekrpuueckoe mosie. 3/1C MHAYKUMM B TPOBOJHHUKE, JIBHXKYIIEMCS MOCTYNATEIbHO
B OJTHOPOJTHOM MarHMTHOM IIOJI€.

IIpaBuio JleHna.

NunyktuBHOCTH. SfIBieHue camoumHaykiuu. JJIC caMOMHAYyKIMU. ODHEPrHsi MAarHUTHOTO MOJsS
KaTYILIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCcTpoHWCTBAa U MPAKTUUECKOE MPUMEHEHHUE: MOCTOSIHHBIE MAarHUThI, 3JIEKTPOMArHUThI,
3JIEKTPOJIBUTATEIb, YCKOPUTEIHN 3JIEMEHTAPHBIX YACTHUI, MHIYKIIMOHHAS [1€Yb.

JleMoHCcTpanuu:

— OTKJIOHEHUE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM TIOJIEM;

— JIMHUAW WHIYKIUA MarHATHOTO TIOJIS;

— B3aUMOJICHCTBUE JBYX MPOBOJIHUKOB C TOKOM;

— CcuJa aMIiepa;

— JeicTBHe cuiIbl JIopeHIla Ha HOHBI AJIEKTPOJIUTA;

— SIBJICHHE JICKTPOMAarHMTHOW UHIYKIUH;

— MPaBWIO JICHIIA;

— 3aBucumocTth DJ[C MHAYKIUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MOTOKA;

— SIBJICHHE CAMOUH]IYKIIHH.

YyeHndyeckuii SKCIIEPUMEHT, TA00paTOPHBIEC PAaOOTHI:

— M3YYEHHE MarHUTHOTO IOJIs KaTyIIKUA ¢ TOKOM;

— MCCJENOBAHUE ICUCTBUS MOCTOSIHHOIO MarHuTa Ha pPaMKy C TOKOM;

— MCCJIEOBAHUE SIBJICHUS 3JICKTPOMArHUTHOW UHIYKIWH.

Pa3nea 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuveckue v 3JIeKTPOMATHUTHBIE KOJIEOAHUSA

KonebarenbHast cuctema. CBoOOaHbIE MexaHMYecKHe KoseOaHus. ['apMoHuueckue KoseOaHus.
[lepuon, yactora, ammautyna U ¢asza xonebanuil. [IpyKuHHBIA MasTHUK. MaTreMaTU4ecKuil MasiTHHK.
VYpaBHeHHe rapMoHHUecKuX Kosnebanuil. [IpeBpailienue s3Hepruu Npu rapMOHUYECKUX KOIeOaHUsX.

Koneb6arenbHblit KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KOJeOaHUs B MJI€AIbHOM KOJIeOAaTeIbHOM
KOHTYype. AHAJOrUsl MEXIY MEXaHUYECKUMH U 3JIEKTPOMAarHUTHbBIMU Kojebanusmu. ®opmyna TomcoHa.
3aKOH COXpaHEHUs SHEPTUM B UCATHLHOM KOJIeOaTEIbHOM KOHTYE.

[IpencraBneHue o 3aryxaroumux kojgedaHusX. BbIHy X aeHHbIE MeXxaHndeckue Kosebanus. PezonaHc.
BbIHyX/1eHHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUS.

[lepemennbiii  Tok. CHHycOMIadbHBIH TEpEMEHHBIH TOK. MOIIHOCTh IEPEMEHHOIO TOKa.
AMITIUTYJHOE ¥ IEHCTBYIOLIECE 3HAUEHUE CUIIbI TOKA U HANIPSKCHMSL.

Tpancopmarop. IIpomsBoxcTBo, Tmepemaya ¥ HOTPEOJCHHUE  ANEKTPHUECKOW  DHEPTHUH.
OKOJIOTHYECKHE PUCKU TIPU IMPOU3BOJICTBE 3JIEKTpodHEprun. KyabTypa HCIIOIB30BaHUS IEKTPOIHEPTUH
B IIOBCETHEBHOW KU3HH.
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TexHuueckue yCTpoWCTBA M TNPAKTUYECKOE IPUMEHEHHE: JIIEKTPUYECKUH 3BOHOK, TI'E€HEpaTop
IIEPEMEHHOT0 TOKa, JTMHUM JJIEKTponepesay.

JeMmoHcTpanmu:

— HCCIEeOBaHME IapaMeTpoB KoyeOaTeabHOH CHUCTeMBbl (IIPYKMHHBIA MM MaTeMaTHYECKHil
MasITHHK);

— HaOJII0IeHUE 3aTyXaIoIMX KoneOaHui;

— HCCIIEI0OBaHUE CBOMCTB BBIHYXICHHBIX KOJI€OaHUM;

— HaOJI0/IeHUEe PE30HAHCA;

— CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJIEOAHUS;

— OCLWJIJIOTPAaMMBl (3aBUCUMOCTH CHJIbI TOKA U HAIIPSDKEHUS] OT BPEMEHHM) JUISl SJIEKTPOMArHUTHBIX
KoJIe0aHMIi;

— PE30HAHC INpHU IOCIEAOBATENbHOM COEAUHEHMHM pPE3UCTOpa, KaTyIIKM HHAYKTUBHOCTH
U KOHJIEHCATOpa;

— MOJEIb JINHUU 3JIEKTPOINIEpEAAUN.

Y4eHn4ecKkuil SKCIIEpUMEHT, JJabopaTOpHbIE pabOTHI:

— HCCIIEeI0OBaHUE 3aBUCHMOCTH NEPUO/Ia MaIbIX KOJeOaHUH rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl
rpysa;

— HCCIIEIOBAaHUE IEPEMEHHOIO TOKA B LENU M3 IOCIIEN0BATEIBHO COSAMHEHHBIX KOHJEHCATOpAa,
KaTyIIKU U PE3UCTOpa.

Tema 2. MexaHu4yecKue U 3JIEKTPOMATHUTHBIE BOJIHbBI

MexaHuueckue BOJHBI, yciaoBHs pactipoctpanenus. [lepuona. CkopocTh pacnpocTpaHEHUsS U AJIMHA
BoTHEL. [lonepeunsie U poaoabHbIE BOMHBEL. HTepdepentus u nudpakiius MEXaHHIECKUX BOJTH.

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

ODIEKTPOMArHUTHBIE BOJIHBL Y CIOBHS M3/IyYEHHUs SJIEKTPOMATHMTHBIX BOJIH. B3aumuas opueHTranus
BektopoB E, B, v B anekrtpo-marHuTHOW BoJiHE. CBOWCTBA 3JEKTPOMATHUTHBIX BOJIH: OTPaKECHHE,
MpeIoMIICHUE, TOosipu3anus, Judpakius, narepdeperius. CKOpOCTh JEKTPOMATHUTHBIX BOJH.

[Ikana s1eKTpOMarHUTHBIX BOJIH. [IpMeHeHre AIeKTPOMAarHuTHBIX BOJIH B TEXHUKE U OBITY.

[lpunuuner paavocBsizu W TeneBuAeHUs. Panuonokamus. DJIEKTPOMAarHUTHOE 3arpsi3HEHHE
OKpyXarome cpeapl. TexHHYEeCKHe YCTpOIiCTBA U MPaKTHYECKOE MPUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl JMATHOCTUKA B TEXHUKE W MEIUIMHE, paaap, pPaauonpUEMHUK,
TeJIEeBU30p, aHTeHHa, TenedoH, CBY-neys.

JleMoHCTpanuu:

— o0pa3oBaHUE U PACIPOCTPAHEHHUE TIOTIEPEYHBIX U MIPOIOJILHBIX BOJIH;

— KoJseOromieecs TelI0 Kak UCTOUYHUK 3BYKa;

— Ha0JII0/IeHNe OTPaKEHUS U MPEJIOMIICHUSI MEXaHUYECKUX BOJIH;

— HabmoneHne naTepdepeHny 1 AUGpakind MEXaHUYECKUX BOJIH;

— HaOJII0/IeHUE CBSI3U IPOMKOCTH 3BYKa U BBHICOTHI TOHA C aMIUIUTYON U 4aCTOTOM KoJieOaHMUii;

— HCCJIeIOBAaHUE CBOICTB AJIGKTPOMATHUTHBIX BOJIH: OTpPaK€HHE, MpPeNOMIICHUE, MOJsSpHU3aIus,
mudpakius, nHTephEpeHIHs.

Tema 3. OnTuka

I'eomerpuueckass ontuka. [IpsmosiMHETHOE pacnpoCTpaHEHWE CBETa B OJHOPOAHON cpene. Jlyu
ceera. Toueunslii ucTOUHHMK cBeTa. OTpaxkeHue cBeTa. 3aKOHbI OTpaxkeHust cBeta. [locTpoenue
M300paKeHMIl B IJIOCKOM 3epKalie.

[Ipenomienue cBera. 3aKOHbI MPEIOMIICHHS CBeTa. AOCOIIOTHBIN NTOKa3aTenb npeaoMieHus. [lonnoe
BHYTpEHHee oTpaxkeHue. IIpenenbHbIil yroi mojaHoro BHyTPEHHETO OTPaKEHHUSL.

Hucniepcust cBera. CnoxHblii coctaB Oenoro ceeta. LBer. Cobuparomue U pacceuBaromiyue JHH3HI.
Tonkas nuH3a. POKYCHOE PACCTOSIHUE M ONTHYECKas CHja TOHKOW JuH3BL. [locTpoeHue n3o00paxxeHui B
COOMpAIOIINX U pacceuBarOUX JHH3aX. DopMyiia TOHKOU JIMH3BI. YBEJINYECHUE, TaBAeMOE JTMH3O0M.

[Ipenenbr TPUMEHUMOCTH TEOMETPUUYECKON ONTUKH.
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BonnoBass onrtuka. Wutepdepenius cBeta. KorepeHTHbIE HCTOYHHKHU. Y CIOBUSI HAOIIOIECHUS
MakCUMyMOB U MHUHHUMYMOB B HHTEPPEPEHIMOHHON KapTWHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HWCTOYHHUKOB.

Hudpakmus ceeta. Judpakumonnas pemérka. YcaoBue HAOMIOACHHUS TIaBHBIX MaKCUMYMOB IPU
MaJleHU MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIUOHHYIO PEIIETKY.

[Honsipuszanus ceera.

TexHudeckue yCTporucTBa U MPAKTHUECKOE MPUMEHEHUE: OYKH, JIyMa, (oroanmnapar, MpOCKIIMOHHBIN
anmapar, MHKPOCKOII, TeJIECKOII, BOJIOKOHHAs ONTUKA, TU(PpaKIIMOHHAS pelIETKa, MOISPOHI.

JeMoHcTpanmu:

— MpsMOJUHEIHOE paclpocTpaHeHHe, OTpaKEHHE U IpejoMiieHre cBeTa. OnTHuuecKkue mpruodopsl;

— IIOJHOE BHYTpPEHHee oTpakeHne. Moienb CBeTOBOAA;

— HCCIIeIOBAaHNE CBOMCTB M300paKeHUH B JIMH3AX;

— MOJENIN MUKPOCKOIA, TEJIECKOIa;

— HalmoeHne HHTep(epeHINN CBETa;

— HaOmoneHue nudpakiuy cBeTa;

— HaOJII0/IeHUE TUCTIEPCHH CBETA;

— TMOJY4Y€HHUE CIEKTPa C MOMOILBIO IPU3MBI;

— TMOJy4Y€HHUE CIIEKTPa C MOMOIIbIO AUPPAKIIUOHHON PEIIETKH;

— HaOI0/IeHNE TTOJISIPU3AIMU CBETA.

YueHn4YeCcKnid SKCTIEPUMEHT, JTA0OpaTOPHBIC PAOOTHI:

— M3MEpEHUuEe NoKa3aTelsd NPeIOMIICHUs CTEKIIA;

— HCCleI0BaHUE CBOWCTB M300paKeHHI B TMH3aX;

— HaOJII0/IeHUE TUCTIEPCHUH CBETA.

Pa3nes 6. OcHOBBI cielIUAIBLHON T€OPUH OTHOCUTEIBHOCTH
['panuubl NPUMEHUMOCTH KJIACCMYECKOM MeXaHWKH. I[locTynaTel TEOpPUM OTHOCHTEIBHOCTH:
WHBApUAHTHOCTb MOAYJISl CKOPOCTH CBETa B BAKyyMe, IPUHIIUI OTHOCUTEIBbHOCTH DUHIITEIHA.
OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIEHUE JJTUHBI.
DHeprus U UMIYJIbC CBOOOTHOMN YaCTHIIBI.
CBsi3b MacChl C JHEPrued W UMITYJILCOM CBOOOIHOW YaCTHIIHI.
DHeprus MoKosi CBOOOTHOM YaCTHIIBI.

Paszpnen 7. KBanToBas puszuka

Tema 1. J1eMeHTHI KBAHTOBOH ONTHKH

®otonbl. Dopmyiia [InaHka cBsi3U 3HEpruM (HOTOHA € €ro YaCTOTON. DHEPrus U UMILYJIbC (POTOHA.

OtkpeiTe u uccnenoBanue (orordpdexra. Ompiter A. I'. CromeroBa. 3akoHbl (oTOd(dexTa.
VYpaBuenue DiinmreitHa 11 pororddexra. «KpacHas rpanuna» gorosdgexra.

JaBnenune cBera. OnwiTel [1. H. JIebeneBa. Xumudeckoe IeCTBHE CBETA.

TexHuueckue ycTpoiCTBa M MpPAKTUYECKOE NMPHUMEHEHHe: (OTOIEMEHT, (HOTOAATUMK, COJTHEUHAs
OaTapest, CBETOIUO/I.

JleMoHCTpanuu:

— (doTtorexT Ha ycTaHOBKE C ITUHKOBOU IMJIACTHHOM;

— HCCcIeI0oBaHue 3aKOHOB BHEIIHEro Gorodddekra;

— CBETOAMON;

— coJiHe4Hast OaTapes.

Tema 2. CTpoenue atoma

Mopens atoma Tomcona. Omnwitel Pesepdopma mo paccesauro-gactuil. [lmanerapHas Mozenb
atoma. Iloctynarel bopa. U3nydyenne u mornomenue (GOTOHOB MPH NEPEXoje aTroMa C OJHOTO YPOBHS
SHepruu Ha JIpyrou. Buasl cnektpoB. CIIEeKTp YPOBHEH S3HEPTHHU aTOMa BOJOPO/IA.

BonnoBble cBolicTBa yactull. Bosnbl e bpoiins. KopnyckynsspHO-BOJIHOBOW Ty alu3M.

CrioHTaHHOE ¥ BBIHYKJIEHHOE M3Ty4YeHHe. Y CTPOUCTBO W MIPUHITUI pabOTHI Jaszepa.
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TexHuyeckue ycTpolcTBa M MPaKTUUYECKOE MPUMEHEHME: CIEKTpPalbHbIM aHaIN3 (CIEKTPOCKOI),
na3ep, KBAaHTOBBII KOMITBIOTED.

JeMmoHcTpanmu:

— Mojensb onbita Pesepdopaa;

— OINpEJCIICHUE NJIMHBI BOJIHEI JIa3epa;

— HaOdro/IeHue TMHEHYAThIX CIIEKTPOB U3ITYUECHHUS;

— Jasep.

Y4eHnueckuil 3KCIIepUMEHT, TJabopaTOpHbIe paboThI:

— Ha0JII0/IeHUE JINHEHYaTOT 0 CIEKTPA.

Tema 3. ATomMHOe sIAPO

DKCHEPUMEHTBI, JOKA3bIBAIOUIUE CIOXKHOCTh CTpOeHUs Anpa. OTKphITHE paJuOAKTUBHOCTU. ONBITHI
Pesepdopna mo ompesneneHuio coctaBa paaHoaKTUBHOTO m3nydeHus. CBolicTBa anbda-, Oera-, ramma-
u3iy4yeHus. BiusHMEe paarOaKTUBHOCTH Ha JKHUBbIE OpraHu3Mbl. OTKpBITUE NPOTOHA M HEWUTpOHA.
Hyxnonnas monens sinpa ['eiizen0Oepra—IUlBanenko. 3apsn sapa. MaccoBoe 4uciio sjapa. M30Tomns.

Anbda-pacniaz. DIEKTPOHHBIA M MO3UTPOHHBIN OeTa-pacma.

[Mamma-uznydenue. 3akOH paiIMOAKTUBHOTO pacmaja.

DHeprus CBA3U HYKJIOHOB B sizpe. SnepHbie cuibl. [ledekT macchr sapa.

SAnepHsle peakuuu. JleseHre U CUHTES SIEP.

Anepupiii peakrop. TepmosimepHblii cuHTe3. [IpoOiieMbl W TEPCHEKTHBBI SIICPHON DHEPTETHUKH.
OKOJIOTUYECKHE ACIIEKTHI SIIEPHON IHEPTETUKHU.

DnieMeHTapHble YacTUlbl. OTKPBITHE MO3UTPOHA.

MeTo 161 HAOIIOICHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHII.

dyHIaMEeHTAIbHBIEC B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHuueckue yCTpOMCTBA M IPAKTHYECKOE NPHUMEHEHHUE: NO3UMETp, Kamepa BuibcoHa, saepHBIN
peakTop, aToMHas 6omoa.

JleMoHCTpanuu

— CU€TYMK MOHU3HUPYIOIIUX YACTHUII.

YyeHnueckui IKCIIEPUMEHT, JTa0OpaTOpHbIE PabOTHI

— HCCIeI0BaHuEe TPEKOB YacTHII (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DieMeHTBI acTpOPU3UKHU

Bun 3Bé3nHoro Heba. Co3Be3aus, spKue 3BE3/1bl, IJIAHETHI, X BUAUMOE ABH)KEHUE.

Conneunas cucrtema. Ilnanersl 3emMHONM rpynnbl. [ImaHeThI-TUraHTBl U UX CIyTHUKH, KapJIUKOBBIE
1aHeTsl. Masbie Tena COMHEYHOU CUCTEMBI.

Connue, ¢orochepa u armochepa. ConHeunass akTUBHOCTb. Mcrounuk sHeprun ConHIa U 3BE3A.
Bnytpennee ctpoenue Connna. YcinoBue paBHoBecusi B Comuie. Temmeparypa B meHTtpe ComHila.
Ilepenoc sneprun n3 nenrpa Comnnua. ConHeuHble HEUTPUHO.

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca, CBETUMOCTh, pauyc, TEMIIEPATypa, UX B3aUMOCBSI3b.
JlmarpaMma  «CHEKTpajbHBI KJIacC — CBETHUMOCTb». 3BE3[bl TJIABHOW IMOCJIEI0BATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTbY» ISl 3BE3]1 IVIABHOM MOCIEI0BaTEIbHOCTH. BHyTpeHHEe cTpoeHue
3B€31. COBpPEMEHHBIE MPEICTABICHHUS O MPOUCXOXKAECHUU U 3Bomonuu ConHIa U 3BE37. DTanbl KU3HU
3BE311. Muteunsiit [yt — nHamia [Nanaktuka. CnimpansHas cTpykTypa ["amakTuku, pacupenencHue 3BE31,
raza u neuUtd. [lonoxenue u npwxkenue Connua B [Namaktuke. [lmockas u cepuueckast moAacHCTEMbI
lanaktuku.

Tunel ranaktuk. Paguoranaktuku u kBazapbl. YEpHBIE ObIPHI B APAX TATAKTHK.

Bcenennas. Pacmmpenune Bceenennoit. 3akon Xa06ma. Pasberanume ramaktuk. Bospact u paamyc
Bceenennoi, Teopus bosbiioro B3psiBa. Moneins «ropstueit Beenennoi». PenukroBoe usnydeHue.

Posns actpoHoMum B mo3HaHuu npupoasl. MacitabHast cTpykrypa BeenenHol. MeraranakTuka.
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Yyenndeckue HaOMIOICHUS:

— HaOJIIOJIEHUSI HEBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX MPWJIOKEHUN IS
oTmpezeNieHus MOJIOKeHU HeOeCHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3ausi CeBepHOro
MOy IIapus U APKUE 3BE3IBL;

— HabmoneHus B Teneckon JIyHsl, maneT, Mueunoro ITytu.

O0o0maroniee NOBTOpeHNe

Ponp (Qu3MKKM M acTpOHOMHUM B SKOHOMHUYECKOW, TEXHOJOTWYECKOH, COLMAIBHOM M 3THYECKOM
cdepax JesTeIbHOCTH YeJIOBEKA; pOJb M MECTO (PU3UKU U aCTPOHOMMHU B COBPEMEHHOM HayuyHOU KapTHHE
MUPAa; poiib (PU3NYECKON TEOpHH B (HOPMUPOBAHHUHU MPEICTABICHUN 0 (PU3NUECKON KapTHHE MUPA, MECTO
¢u3nyeckoil KapTWHBI MHpa B OOLIEM psALy COBPEMEHHBIX €CTECTBEHHO-HAy4YHBIX IIPEACTaBICHUN
0 NIPUPOJE.

Me:xnpeamMeTHble CBSI3H

Nzyuenue kypca pusuku 6a30B0oro ypoBHs B 11 Ki1acce oCymecTBISIETCS ¢ YIETOM COACpKaTEIbHBIX
MEXMIPEIMETHBIX CBsI3€l C KypcaMu MaTeMaTHUKH, OMOJIOTHH, XUMHUH, reorpaduu U TEXHOJIOTUH.

Me)KHpCI[MeTHI)IG IOHATHUA, CBA3AHHBIC C HU3YYCHHCM MCTOAOB HAYYHOI'0 IIO3HAHHA: SBJICHHC,
Hay4yHbIi ¢akT, rUnoresza, (Qusnyeckas BeIMYWHA, 3aKOH, TEOpHUs, HAOIIOJEHUE, DKCIEPHUMEHT,
MOJIETUPOBAaHUE, MOJIENIb, U3MEPEHHE.

MartemaTuka: pelieHue CHCTeMbl ypaBHEHUMN; TPUTOHOMETpHUYecKHe (YHKIUHU: CHHYC, KOCHHYC,
TAHI'CHC, KOTAHTCHC, OCHOBHOC TPUTOHOMCTPHUYCCKOC TOXACCTBO, BCKTOPHI WM HX IMNPOCKIHUH Ha OCHU
KOOpJIMHAT, CIOKEHHWE BEKTOPOB; TPOM3BOAHBIC JJIIEMEHTAPHbIX (YHKIUH; TpPU3HAKK MOA0OUS
TPEYTOJILHUKOB, OTIPE/ICIICHNE TUIOMIAIN TUIOCKUX (HUTYp 1 00BEMA Tell.

BuoJsiorusi: siexTpuueckue SBICHUS B JKUBOM Tpupoje, KoseOaTelbHble BIKEHUS B >KHUBOMN
MIPUPOJIE, ONITUYECKUE SIBJICHUS B )KUBOU IIPUPOJE, NIEUCTBUE PAIUALINNA HA KUBBIE OPraHU3MBI.

XuMusi: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX TeEJ, MEXaHU3MBI
o0pa30BaHMs KPUCTAUINYECKOMN PEIIETKY, CIIEKTPaJIbHbIN aHaIu3.

I'eorpadusi: MarHuTHBIE TIONIOCA 3€MIIM, 3alleKHM MAarHUTHBIX pPYH, (GOTOChEMKA 3EMHOMN
MOBEPXHOCTHU, IPEJCKA3aHNE 3EMIIETPICEHUH.

TexHoJIOrMsA: JUHUM BJEKTpONEpeNay, TEeHEpaTop NEPEMEHHOTO TOKa, 3JIEKTPOABUIATEIb,
WHAYKIUOHHAS TIeYb, pajap, paauonpHéMHUK, TEIeBU30p, aHTeHHa, Tenedon, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COTHEUHasi 6arapesi.
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4. TemaTn4eckoe IJIAHUPOBAHHE

Tematudeckoe IUIAHUPOBAHMUE MPEACTABIECHO MO rojaM oOyueHHs, B HEM yKa3aHO PEKOMEHIyeMoe
KOJIMYECTBO YaCOB, OTBOJIMMOE Ha M3YYCHHE TEM, TIOBTOPEHHE U Pa3IMYHOTO BUA KOHTPOJIBHBIE PAOOTHI.
[lopsimox wu3yueHHs TeM B Mpelenax OJHOro Kjacca MOXXET BapbUpoBaThcsi. OCHOBHBIE BUJBI
JESITeIbHOCTH 00YYaIONINXCS TIEPEUNCIICHBI IPH H3YYSHUN KaXX/I0M TeMbI U HAaIPaBJICHBI Ha IOCTUKECHUE
IUTAHUPYEMBIX PE3YJIbTaTOB 00yUEHHUS.

10-11 xnace

Obmee konuuectBO — 136 4yacoB. PekoMeHayemoe KOJMYECTBO 4YacoB Il OpraHU3alUH
MOBTOPEHUSI — 6 9acoB, U3 HUX B Hadaje y4yeOHOro roga — 2 4aca; B KOHIE y4eOHoro roga — 4 gaca.
PexomeHnyeMoe KOJMUYECTBO YacoB Ul OpraHM3allud W MPOBEACHUS HUTOIOBOTO KOHTPOJS (BKIIOYast
KOHTPOJIbHBIE M TPOBEPOYHBIC PabOThI) — 4 Haca.

10 kaxace

TeMmaTHueckne 0JI0KH,
TeMbI

OcHoBHOe coep:kaHue

OcHoBHBIE BUABI 1eATEJIbHOCTH
00y4aroImmXxcs

PA3JEJI 1. PUZUKA U METO/JIbI HAYYHOI'O ITO3HAHMUA (2 4)

du3rKa U METOJIbI
HAayYHOTr'O MO3HaHUs(2

1)

dusznka — Hayka o npupojae. Hayunsbie
METOJABl IIO3HAHUSI OKPY’XKAIOIEro Mupa.
Pons  skcnmepumMeHTa U TEOpUH B
nporecce NO3HAaHUA OpUPOIBL.
DKCIepuMeHT B (pU3UKE.
MogpenupoBaaue (QU3NYISCKUX SBIICHUH
u 1poueccoB.  HaydyHble  runoressl.
du3znyecKue 3aKOHbI U TEOpUU. [ paHULIBI
OPUMEHUMOCTH (UBHYSCKUX 3aKOHOB.
IIpuHIUIICOOTBETCTBUSL.

Ponp m Mecro ¢uzuku B GOpMHpPOBaHUH
COBpPEMEHHONH Hay4dHOW KapTHHBI MHpa, B
OPAKTUUECKON NEsATEeIbHOCTH JIFOAEH

PaGora B rpyImie mo MmOAroTOBKE
KOPOTKHUX COOOIICHHUH O POk U
Mecte GU3HKH B OPAKTHUYECKOU
JEeSTEIbHOCTH JIFOJICH.

OcCBOEHHE OCHOBHBIX IPUEMOB
paboTsl c nudpoBot
naboparopueii mo GpunKe

PA3JEJ 2. MEXAHUKA (18 )

Kunemartuka(5 q)

MexaHuueckoe JIBUKEHUE.
OTHOCHTETBHOCTH MEXaHHUYIECKOTO
JBIDKCHHUS. Cucrema orcuéra.
TpaexkTopusi.

Ilepemewienue, CKOpPOCTB (cpenusis
CKOpPOCTb, MTHOBEHHasi CKOPOCTb) H
YCKOpPEHHUE MaTepuajbHOM TOYKU, HX

IIPpOCKIMHU Ha OCH CUCTEMbl KOOPJIHWHAT.
CroxxeHue HepCMCIHCHI/Iﬁ H CJIIOKCHHC

CKOpPOCTEM.

PaBHOMEpHOE " paBHOYCKOpPEHHOE
OpsSMOJIMHEHHOe  nBMXKeHue. [ 'paduku
3aBHCHUMOCTH KOOpJWHAT, CKOPOCTH,
YCKOpEHHUsI, TMyTH ¢  IIEpEeMeENIeHUs
MaTepHuaJbHON TOYKH OT BPEMEHHU.
CBoOoaHOE majgcHue. Yckopenue
CcBOOOZHOTO MaJACHUS.

KpuBonuneiinoe paBmxeHue. JIBrxeHue

MaTEepUAIbHOW TOYKHU II0 OKPYKHOCTH C
HOCTOSTHHONW IO MOZAYIIIO CKOPOCTBIO.
VrioBasi CKOPOCTh, JHWHEWHAsT CKOPOCTb.
Ilepuon

" yacTtoTra obOparieHus.
LleHTpOCTpEeMHUTENBHOE YCKOPEHUE

IlpoBenenue SKCIIEpUMEHTA:
n3y4YeHue HEpPaBHOMEPHOT'O
OBVOKCHHUS C ILEIBI0 ONpPEACIICHUS
MTHOBEHHOM CKOPOCTH;
HCCIIEIOBAaHUE COOTHOIICHUS
MEXOy NyTAMH, IPOWIEHHBIMHA
TeJIoOM  3a ocienoBaTeIbHbIC
paBHBIE MPOMEXKYTKHM BPEMEHU
OpU PaBHOYCKOPEHHOM JIBMXKEHUU
C HaAYalbHOW CKOPOCTBIO, PABHOM

HYIIO; U3yYCHUEC JBHUKCHUS
mrapuKa B BS3KOH JKHUIAKOCTH.
OOBsicCHEHHUE OCHOBHBIX
IPUHIIUIIOB IIEUCTBUS

TEXHUYECKHUX YCTPOWCTB, TaKHX
KaK: CHOHIOMETp, LeIHbIe |
peMéHHI)Ie nepeaauunu JIBUKCHUSA,
U ycioBuid ux Oe3omnacHOro
HUCIIOJIB30BaHUA B HOBCCHHCBHOﬁ
JKU3HU.

Pemienvie pacy€THbBIX 3a7a4 C SIBHO
3aJaHHON (PU3HUYIECKON MOJIEIBIO C
HUCIOJIb30BAHUEM OCHOBHBIX
(popMyn KMHEMaTHKH.
IToctpoenne u aHanu3 rpaduKoOB

3aBUCUMOCTEH  KHHEMaTH4EeCKHX
BEJIMYUH oT BpPEMEHH.
Pacno3naBanue (pusnueckux

SIBICHUH B y4eOHBIX OIIBITaX U
OKpy Karouieu JKU3HU:
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paBHOMEpPHOE W PAaBHOYCKOPEHHOE

OpsIMOJITMHEHHOE IBYOKEHHE,
CcBOOOIHOE magcHue TE,
JBIDKCHHUE MO OKPYKHOCTH.

Ormnucanue MEXaHHUYECKOTO
IOBUKEHUSI C  HUCIOJIB30BAHUEM
(pu3zmaeckux BEJIUYUH:

KOOpJWHATA, IyTh, MEPEMEIICHUE,
CKOpPOCTb, YCKOPCHHUE.

Pabora B rpyImrax npu
IUIAHUPOBAHWUM, IIPOBEICHUH U
HHTEepHpeTalnu pe3yJIbTaToB
OIIBITOB " aHause

JOTOJIHUTEIIBHBIX UCTOYHUKOB HH-
¢opmaruu 1o treme

HAunamuxa(7 )

Ilpuanun otHocutenbHOocTH [anumes.
IlepBbIit 3aKOH HeroToHa.
NHepnanbHBIECUCTEMBI OTCUETA.
Macca TEeJa. Cuna. ITpuauun
cyneprio3uuuu  cui. BtTopoi 3akoH
HperoTrona s MarepualbHOM TOYKH.
Tperuit 3aKOH Hrerorona TS
MaTepHUaJIbHBIX TOYEK.

3akoH BceMHpHOro TsaroreHus. Cuia
TSIKECTH. IlepBas KOCMHYECKast
CKOPOCTB.

Cumna ynpyroctu. 3akoH I'yka. Bec Tena.
Tpenue. Bunsr TpPEeHUSA (rokost,
CKOJIB)KEHHUS, KadeHus). Cuiga TpeHUS.
Cyxoe tpeHue. Cujia TPEHUSI CKOJIBLXKEHUS
U cmwia TpeHus mnokos. KoaddunueHTt
TpeHHUSI.

Cuna CONpPOTHUBICHUS IIPH IBIDKCHUH
TeJIaB YKUIAKOCTH HIIH Tas3e.
IMToctymarenpHOE u BpalaTeIrbHOe
ABIDKEHHUE aOCOIIOTHO TBEPIOTO Tena.
MomMeHT CHIBI  OTHOCHTEIBHO  OCH
BpaiueHusi. [lmedyo  cuibl.  YcioBus
paBHOBECHUs TBEPAOTO TeJla

IIpoBenenue JKCIEPUMEHTA:
HCCJIEIOBAHUE 3aBUCHMOCTH CHII
YHIpyrocTu, BO3HHUKAaIOIUX B
Npy>XKMHE W PE3NHOBOM oOpasle,
or ux JnedopManuH; HUIyUCHHE
NBWKEHHUsI OpycKa 0 HaKJIOHHOH
MJIOCKOCTH; HCCIIETOBAHUE
YCJIOBUM paBHOBECHUsI TBEPIAOTO
Tella, UMEIOLIEro OCh BpallleHUs.

OOBsacHEHHE 0CcOoOeHHOCTEH
paBHOMEPHOTO 17§
PaBHOYCKOPEHHOTO
HpﬂMOHHHeﬁHOFO JABU>KCHUHA,
CBOOOTHOIO nageHust TEI,
JIBU>KCHUST

IO OKPY>XHOCTH Ha OCHOBE
3aKOHOB Herorona, 3aKoHa
BCEMHPHOTO TSTOTCHUS.
OOBsacHEHHE OCHOBHBIX
OPUHLUIIOB IEUCTBUSA

TEXHUYECKUX YCTPOMCTB, TaKUX
KaK MOAITUITHUKH.

OOBbsicHeHHEe JBVKSHUS
UCKYCCTBEHHBIX CIIYTHUKOB.
Pemienue pacuy€THbIX 3a71a4 C SIBHO
3a7aH- HOU (PU3UUCSCKON MOJICIBIO
C  HUCIOJB30BAaHUEM  OCHOBHBIX
3aKOHOB U (POPMYJT THHAMUKU.
PacrnioznaBanue duzngecKkux
SIBJICHUH B YYEOHBIX ONBITaX H
OKpYy>Karomield >KU3HU: HWHEPIIHs,
B3aUMO/JIEIICTBUE TEII.

Anamu3 GU3HYECKUX MPOIECCOB
SIBJICHUH c HWCTHOJI30BAaHUEM
3aKOHOB U IIPUHIUIIOB: 3aKOH
BceMupHoro tsrorenus, [, II u III

3aKOHBI HproToHa, IIPUHIIUIL
Cynepno3uiuu  Cui, TPHUHITATT
PaBHONPABHOCTH  WHEPIHATBHBIX

CHUCTEM OTCYETA
3akoHbI coxpaHeHUs B | Hmiryisc marepuaiibHOW TOYkKH (Tena), | [Iposemenue SKCIIEpUMEHTA:
MEXaHHUKE CHCTEMBI MaTepHaILHBIX TOYEK. | M3y4YeHHE aOCOJIOTHO HEYNpPYyTOro
(6 9) HMmynbe cunibl 1 U3MEHEHHE HUMITyJbca | yaapa ¢ TTOMOIIBIO IBYX
Tea. 3aKOH COXPAaHCHHUS HWMITYJIbCa. | OOMHAKOBBIX HUTSHBIX MasTHUKOB;
PeakTuBHOE JIBHIKCHHE. HCCJICIOBAHUEC CBSI3U paboThI
Pabora CHJIBI. MouHoCTh CHUJIBL. | CHJIBI C HU3MEHEHUEM

Kunerudeckasi 3Heprusi MaTepHalbHOU
TOYKH. Teopema 00 W3MEHEHUH

MEXaHUYECKOW OJHEpPruM Teila Ha
IpUMepe PACTSHKEHUSI PE3UHOBOTO
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KUHETHYECKOM YHEPruu.

IToreHnmanbHas SHEpPrusl.
ITorenumansHast SHEPTHUS yIIpyro
nehopMUPOBAHHOM HPY>KUHBIL.

I[ToreHuuanbHass sHeprusi Tejga BOIU3U
MOBEPXHOCTH 3€MJIH.

[ToreHnnanbHbIe ¥ HEMOTEHIUAIBHBIC
cuibl. CBsI3b pa0OThl HEMOTSHIIHAIBHBIX
CHUJI € HW3MEHEHHEM MEXaHUYEeCKOU
SHEPruu CHUCTEMBI TeJl. 3akoH
COXpaHCHUSI MEXaHUYECKONW YHEPrHU.
Yrpyrue u Heynpyrue CTOJIKHOBEHUS

KTyTa.
Pemienne pacu€THbhIX 3azad  C
SABHO 3aJaHHOM duzngeckoit
MOJEIIBIO c HCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB ® (opmyn
JTHUHAMUKH

W 3aKOHOB COXPaHCHMSI.
Pemienve kadyecTBEHHBIX 3aslad C
ONOpOM Ha M3YYCHHBIC B pasjciic
«MexaHuKa 3aKOHBI,
3aKOHOMEPHOCTH U (pHU3UdecKue
SIBIICHHSI.

Onwucanue MEXaHUYECKOTO
JBUKEHUS

C HCIIOJIb30BaHUEM (PU3UYECKUX
BCIIMYUH:

I/IMHyJ'II)C TCJIAa, KHNHETHU4YECCKast
SHEPTUs, IMOTEHIHalbHAasI

SHEPrusi, MexXaHudeckas padora,
MeXaHHU4YeCKasi MOIITHOCTD.
AHanu3 (QUIHYECKHUX NOPOIECCOB
U SIBJICHUH

c HCITOJIE30BaHUEM 3aKOHa
COXpaHEeHUs MEXaHUYEeCKOH
SHEPTHUH, 3aKOHA COXPaHEHHsS HUM-
myJibca.

OO0BsICHEHNE OCHOBHEIX
OPUHLIMIIOB nelCcTBUS
TEeXHUYECKUX YCTPOMCTB, TaKUX
KaK: BOJIOMET, Koneép,
OPY>KUHHBIA ITUCTOJIET.
OOBsICHEHNE IBWKCHHUS PaKeT C
onopou Ha U3y4YE€HHbIE
¢u3mIecKkre BEIUINHBI U 3aKOHEBI
MEXaHUKH.

Hcnonb30oBaHrue TpH IIOATOTOBKE

COOOIICHUN o OPUMCHEHUN
3aKOHOB MCXaHHUKHN COBPEMCHHbBIX
UH(pOPMAIIMOHHBIX  TEXHOJIOTHH
JJTSL TIO-UCKa, CTPYKTYPHPOBAHHUSI,
HHTEPIIPETAIINU

U TIpeACTaBIeHUsT WH@OpMAaIuH,
KPUTHYECKUM aHan3

nogydaeMod uHdopMauu

PA3JEJI 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJUHAMMUKA (24 4)

OCHOBBI MOJIEKYISPHO-
KUHETUYECKOUTEOpUU
O )

OCHOBHBIC TOJIOKEHHUSI  MOJIEKYJISIpPHO-
KMHETUYECKOW Teopuu. bpoyHOBCKoe
JOBHU)KCHUE. Huddyzus. Xapakrep

ABVDKEHUST M B3aUMOJEMCTBHUSA YaCTHIL
BemiecTBa. Mopaeianm CTpOeHHus Tra3oB,
JKHJIKOCTEH U TBEPIBIX TEIIU OOBICHCHHUEC
CBOMCTB BE€IIECTBA HAa OCHOBE JTHUX
moxaeneii. Macca monekyin. KoanuectBo
BeulecTna. [locTossHHast ABoraapo.

TennoBoe paBHOBecue. Temneparypa u

e€ wu3Mepenue. lllkana Temneparyp
Ilenscuss. Mopens wuaeadbHOTO Tasa.
OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-

KHHETUIECKOM TCOPpHUU HUOACAIIBHOTO Tasa.

AOcosroTHasT TeMmIeparypa Kak Mepa
cpenHen KHHETHYEeCKON 3HEPIruu
TEIJIOBOTO JBMOKECHMsS dYacTHUI[ TIas3sa.
I"azoBbIe 3aKOHBI. YpaBHeHue

SKCIEPUMEHTA:
BO3JyXa B
Ha OCHOBE
KOMHATEI,

IIposenenue
olpeneeHue MacChl
KJIACCHOM KOMHAaTe
U3MepeHuii  o0béma
NaBJICHUS

U TeMIepaTypbl BO3dyXa B HEMH;
HCCIIEIOBAHUE 3aBUCHMOCTH
MEXIy IlapaMeTpaMH COCTOSHUS
pa3pe’KeHHOTO rasa.

OOBsacHEHHE OCHOBHBIX
OPUHLUIIOB IEUCTBUH
TEeXHUYECKUX YCTPOMCTB, TaKUX
Kak: TepMoMeTp u OapomeTp; u
yCIOBHH 170:4 6e3omacHOTO
HNCITIOJIB30BaHUsAA B HOBCCHHCBHOﬁ
SKUBHU.

Pacno3naBanue puznueckux
SIBICHUUW B YYEOHBIX OIIBITaX |




26

MeunneineeBa— 3aKkoH
JlanpTOHA.

WM3omnportecchl B HACAILHOM Ta3e C
ITOCTOAHHBIM KOJINYECCTBOM BCILICCTBA.
I'paduueckoe npeacTaBICHUE
H30IPOIECCOB U30TEpMa, H30xopa,

n3zobapa

Knanetipona,

OKpy>Karolek >xu3Hu: nuddysus,
OpOYHOBCKOE IBHKCHHE.
Omnucanue TEIUIOBBIX SIBICHUH C
HMCIOJIB30BaHHUEM puznueckux
BCJINYHH: JaBJICHUE rasa,
TeMmmeparypa, cpeaHsis
KHHETUYCeCKast IHEPrus
XaOTUYIECKOTO JOBUKCHUS
MOJICKYJI, CpeJl HEeKBaJIpaTU4IHAas
CKOPOCTH MOJICKYJI.

AHann3 (QUHYECKHUX NOPOIECCOB
U SIBJICHUH C MCHOJIBb30BaHUEM
MOJICKYJISIPHO-KHHETUYECKOM
TEOPpUH  CTPOCHUsI  BellecTBa,
ra30BbIX

3aKOHOB, CBsI3U cpenHen
KHHETUYCSCKOUW 3HEPTHH TEIJIOBOTO
JBIDKCHUS MOJICKYJI C aOCOJIFOTHOM
TeMIIEpaTypou.

Pemntenue pacd€THBIX 3a7ad ¢ SIBHO
3aJaHHON (PU3NIESCKON MOAEIBIO C
HUCIOIb30BAHUEM OCHOBHBIX
nonoxxkeant MKT, 3akoHOB m
popmynmosnekyssipHOit Hu3nKHU.
Pabota B rpyIax npu
IUIAaHUPOBAHHUHU, IIPOBEACHUM H©
HHTEPIIPETaIUuN pe3yJILTAaTOB
OIIBITOB " aHaJIn3¢c
JOITIOJIHUTCJIBHBIX UCTOYHUMKOB HH-
dopmanuu 1o Teme

OcHOBBI
TepmonuHaMukn (10 )

TepMmonmHamMuyecKas cucreMma.
BHyTpeHHSIIdHEPT U TEPMOTHMHAMHUYICCKOH
CHUCTEMBI H CIOCOOBI €& W3MEHCHUS.
KomnuectBo Temmo- T U padora.
BuyTpeHHsI1 2Hepruss OIHO- aTOMHOTO
HIOCATIbHOTO Ta3a. BuUABI Teronepemayn:
TETUIOIIPOBOIHOCTD, KOHBEKIIHS,
U3JlydeHue. YaenbHas  TENJIOEMKOCTb
BemtectBa. KoindyecTBO TemjIoThl MpHU
Terionepeaaye.
ITonstne 006 agmadbaTHOM MHpoOIECcCe.
Ilep- BBIM 3aKOH TEPMOJWHAMHMKH.
IIpumeHneHUE nepBOTro 3aKOHa
TEPMOJTUHAMUKH K H30MIPOLIECCAM.
I'paduaeckass wmHTEpriperanisi paOdOTEHI
rasa.

TermnoBeie MamuHbl. [IpyuHLIMOBL AEHCTBUS
TETIJIOBBIX MAaIlIH. IIpeobpa3zoBanust
SHEPTUHU B TEIJIOBbIX MamuHax. KITJ]
TeruioBoii mamuHbL. [lukn KapaHo m ero
KIIJ. Brtopoii 3akOoH TEPMOJUHAMUKH.
HeobGparumocTs mpolIECCOB B IIPUPOJIE.
TenmoBeie aBUTATEIIN. DKOJOTHYCCKHUEC
OpoOIeMBbI TEIUIOIHEPTETHKHA

ITposenenue
SKCIIEpUMEHTA:
yJeIbHOU

YYCHHYIECKOTO

H3MEpEeHUe
TETUIOEMKOCTH
BEIlECTBA. O0OBsicHEHUE
OCHOBHBIX NPHUHIMIOB JIeHCTBUS
TEXHUYECKHUX YCTPOWCTB, TaKHX
KaK: JBUTarelb BHYTPEHHEro
cropaHwus, OBITOBOM
XOJIOAWJIBHUK, KOHIUIIMOHEP; U
yciaoBuii  ux 0e3- 0oHacHOro
HCIIOJIB30BaHUsA B HOBCCHHCBHOﬁ
KU3HU.

OmnucaHnue U3YYEHHBIX CBOMWCTB
T€JI W TEIUIOBLIX SBJIIEHUH C
HCIIOJIb30BAaHUEM puzmgecKnx
BEIUYHH: IaBJIEHUE rasa,
TeMreparypa, KOJIMYECTBO
TEIUIOTHI, BHYTPCHHSSI DJHEPTHs,
pabota rasa.

Pemienne pacu€TtHbIX 3a7ad C
SIBHO 3aJlaHHOM duznyeckoit
MOJEIIBIO c HCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB Hu (hopMyIT
TEPMOJIUHAMUKH. Peurenue
KadeCTBEHHBIX 3aJad C OIIOpOH
Ha U3yYCHHBIC B paznene
«MomnekyasipHas duzmka u
TEPMOTUHAMUKA 3aKOHBI,

3aKOHOMEPHOCTH H (HU3NYESCKHUE
SIBJICHHUSI.

PaGora B rpymnmax nopu a”Haiguze
JOIIOJIHUTCIIBHBIX HNCTOYHUKOB
nH(pOpMAIINHU 10 TeMEe
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ATrperaTtHbl€ COCTOSTHHSI
BEIECTBA. da3zoBbIe
nepexonsl (5 q9)

ITapoo6pazoBaHue " KOHJICHCALUsI.
Hcnapenne u kuneHue. AOCOIIOTHasA U
OTHOCHU- TeJIbHAsl BJAXXHOCTh BO31yXa.
Hacennennsrit map. YnaensHast TemjoTa
napooOpa3oBaHUsI. 3aBUCUMOCTH
TeMnepaTypbl KUIIEHUS] OT JaBJICHUS.

IIposenenue SKCIEPUMEHTA:
U3MEpEeHHE OTHOCHUTEJIbHOU
BJIQYKHOCTH BO3IIyXa.

OOBsiICHCHHE OCHOBHBIX
OPUHLIMIIOB neUCcTBUS

TEeXHUYECKUX YCTPOMCTB, TaKUX
KakK: TUTPOMETP U IICUXPOMETD,
KaJOpUMETP; U  YCIOBHH HX
0€e30I1aCHOI0  HCIIOJb30BAaHUSA B
IMOBCEIHEBHOM >KU3HHU.

TBépnoe TEJO.
Kpucrannmnueckue u
amopdHbIe Tea.
AHHU30TPONUS CBOWCTB
KpuctaiuioB. JKuakune
KPUCTAJLIBI.
CoBpeMeHHbIE
MaTepuasbl.
IlnaBiaenue "
KPHUCTAJITA3AIHSI.

VY nenbHast TEIJIoTa
TUTaBJICHUS.
YpaBHEHHUE TEIJIOBOIO
OaraHca

Ornucanue HPUHIUIIOB MOy YCHUS
COBPEMEHHBIX MaTEpHUaIOB, B TOM YHCIIE
HaHOMAaTepHaJIOB.

Pemienne pacu€THbIX 3ajlad  C  SIBHO
3agaHHOM  (DU3MYECKON  MOOEHbIO  C
HUCITOJIb30BAHUEM YpPaBHCHUS TCIJIOBOT'O
Oanamca.

Pemienne kadecTBEHHBIX 3ajlay C OIIOPOM
Ha U3YYECHHBIC 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3NYECKHE SIBJICHUS IO TEME.
PacrioznaBanue (U3HYECKUX SIBICHUN B
y4eOHBIX ONBITAX U  OKpY’KarolleH
sku3HU: nedopmanus  TBEPIABIX  Te,
HarpeBaHHe u OXJIAXKJICHUE  TeJ,
HU3MEHEHHE  arperaTHbIX  COCTOSIHHH
BellleCTBa U OOBSICHEHHE HUX Ha OCHOBE
3aKOHOB u  (GOpMYJ  MOJEKYJISIPHOU
puzuxn.
Hcnone3oBanue HH(POPMAITMOHHBIX
TEXHOJIOTHI TJIs1 IMMOMCKa,
CTPYKTYPUPOBaHUsI, HUHTEPIIPETALIUU U
OpEJICTABICHUSI uHpopmau npu
HOArOTOBKE COOOIICHUNW O HNPUMEHESHHUU
3aKOHOB  MOJICKYJSIpDHOW  (U3HKH U
TEPMOAUHAMHUKHU B TEXHUKE u
TEXHOJIOTHSIX

TBépnoe teno. Kpucramnuueckue
u amopdHBIe Tena. AHU30TPOIHS
CBOWMCTB KkpuctayuioB. JKuakue
KPHUCTAJLITBI. CoBpeMeHHBIE
MaTepualbl. IlnaBnenue u
KPHUCTAJUTU3ALINS. VY nenbHast
TEIUI0Ta MJIaBJICHUSI.

VpaBHEHHE TEILUIOBOrO OajiaHca

PA3JEJ 4. QJIEKTPOAUHAMMUKA (22 1)

Onexrpocratuka(l0 q)

DrexTpu3anusi Tejl. DJIEKTPUUYECKUH 3a-
psia. JIBa BUIa 3JICKTPUYECKHUX 3apsiIOB.

IIpoBOoiHUKH, OUDJIEKTPUKU u
OOJIYHNPOBOAHUKU. 3aKOH COXPaHEHMUs
3IEKTPUYECKOTO 3apsiia.

BzaumoneiictBue 3apsAI0B. 3akoH
Kymnona. TouyedHbI  3JIEKTPUUECKUU
3apsi. DIIEKTPUIECKOE moJe.
Hanpsiok€HHOCTH 3JIEKTPUYECKOTO I1OJIS.
ITpuHIIUTT CyIEepHO3ULINN
IIEKTPUUECKHUX TIOJIEH. JInaun

HaMps>KEHHOCTU AJIEKTPUYECKOTO TOJIS.
Pabora cuil 3JICKTPOCTATHYESCKOT'O MOJIS.
ITorenmuman. Pa3HoOCTh MOTEHIIMAJIOB.
HpOBOI[HI/IKI/I % L[I/IBJ'IGKTpI/IKI/I B
3JIEKTPOCTATUYECKOM oJe.
JusnekTpudeckasi IpOHULIAEMOCTb.

DNEeKTPOEMKOCTb. Koupnencarop.
DNeKTpOoEMKOCTh TIJTIOCKOTO
KOHJIeHCaTOpa. ODHeprus 3apshKESHHOTO
KOHJIeHCcaTopa

IIpoBenenue JKCIEPUMEHTA:
U3MEpEHUE 3JIEKTPOEMKOCTHU
KOHJIeHcaTopa.

OOBbsicHeHne OCHOBHBIX
MIPUHLIUIIOB JIEUCTBHUSI
TEXHUYECKUX YCTpPOHCTB u
TEXHOJIOTUH, TaKHuX KaK:
3JIEKTPOCKOTI, 3IIEKTPOMETP,
3IEKTPOCTaTHIECKAast 3amuTa,
3a3eMJIEHHE  DJIEKTPOHpHOOpPOB,
KOHJEHCcaTop, KOIMMPOBAIBHBIN
annapar, CTpyWHBIM HOpPUHTEP; U
YCIOBUH 1754 6e30macHOro
OPUMEHEHHUsI B IIPAKTUYECKOM
>KU3HHU.

Pemenne pacu€THBIX 3amad
SIBHO 3aJaHHOU (puznueckont
MOZENBI0 C  HMCHOJB30BAHHEM
OCHOBHBIX 3aKOHOB H (Qopmyn
3JIEKTPOCTATHKH.

Pertenre Ka4eCTBEHHBIX 3a7ad C
Omopoi Ha H3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH H (HHU3NYESCKHUE

SIBJICHUSI o TEME
«OJIEKTPOCTATHKA.
Pacno3HaBanue puznueckux
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SIBICHUW B y4YEOHBIX OIBITaX M
OKpY>Karouieun KU3HMU:
3IIEKTPU3ALHS Ten,
B3aMMOJICHCTBHE 3apsIJIOB;

U OOBsSICHEHHE HX Ha OCHOBE

3aKOHOB u dop- MYJT
3JIEKTPOCTATHUKH.

OmnucaHue U3YYEHHBIX CBOMWCTB
BeIlleCTBA

U DJEKTPUUECKUX SIBICHHUU C
HCIIOJIb30BAaHUEM puzngecKnx
BEJIMYHH: DIICKTPUYESCKUN 3aps,
HaNPsHKEHHOCTD  DJIEKTPHUYIECKOTO
1OJIs, MOTEHIHAJI, pa3HOCTH

NOTEHLHUAJIOB, DJIEKTPOEMKOCTb.
AHanmu3 (pU3NYECKUX IIPOIECCOB
U SBJICHMM C MCHOJIb30BAaHUEM
(pr3nyeckrx 3aKOHOB: 3a-

KOH COXPaHEHUs JJIEKTPUUECKOI O
3apsizia, 3a-KoH KyJiioHa.

Pabora B rpymnmax Opu aHamu3e

JOOTIOITHUTEIIBHBIX UCTOYHHUKOB
uHPOpPMAIITMKY U  IIOATOTOBKE
COOO1EeHU o MPOSIBJICHUN
3aKOHOB DJEKTPO- CTaTUKHA B
OKpYy>Karouieun KHU3HU U
NPpUMCHCHHNHU HUX B TCXHHUKEC
IMocTostHHBIHI DIeKTpUIeCKUi TOK. YcnoBus | IlpoBenenue IKCHEPUMEHTA:
JIEKTPUUECKUN TOK. CYWIECTBOBAHUSI DJIEKTPUYECKOTO TOKA. | HU3YyUYECHHE CMENIaHHOTO
Toku B pa3jinyuHbIX Hcroynuku COEIUHEHUSA PE3UCTOPOB;
cpenax Toka. Cuna Toka. ITocTOsIHHBIN TOK. usmepenue DJIC ncTouHUKa TOKa
(12 v) Hanpsokenue. 3akon OMa Aj1s1 yyacTka u €ro BHYTPEHHETO
Oemnu. COIIPOTHUBIICHUS, HaOIIOOCHUE
DIeKTpuIecKoe COTIPOTHUBJICHHUE. | BJIEKTPOJIHU3A.
VY nensHOE OO0OBsicHEHHE OCHOBHBIX
COIIPOTHUBJICHUE BEIIECTBA. | ONPHUHIIUIIOB IEWCTBUS
IlocnenosarenbHoOE, napajieIbHOE, | TEXHUYECKUX YCTpPOMCTB u

CMEIIaHHOE COEMHEHHUE MPOBOJIHUKOB.
PaGora »siekTpuyeckoro Toka. 3aKOH
Jxo-
yns—JIeHna. MOIMHOCTE 3J1€KTPUUECKOIO
TOKa.

OAC u BHYTpPEHHEE COIPOTUBJIIEHUE
UCTOYHMKA ToKa. 3akoH Owma s
OoJHON  (3aMKHYTOM) DIEKTPHUYECKOU
Oemny. DnexTpoHHas OPOBOAUMOCTD
TBEPOBIX METaJJIOB. 3aBHCHUMOCTD
COTIPOTHUBIICHUS METaJIOB oT

TemnepaTrypsl. CBEpXIIPOBOAUMOCTb.
DJIeKTpUYEecKHuii TOK B BaKyyMe.
CBoOICTBa’IEKTPOHHBIX ITYYKOB.

IHonynpoBOAHUKH. CoOcTBeHHas u
IprUMeCcHast IIPOBOANMOCTD
MOy IIPOBOJHUKOB.

CgolicTBa p—n-1iepexoja.

ITorynnpoBOIHHUKOBBIE TPUOOPEIL.
DJEeKTPUYECKUM TOK B pacTBOpax U

pacriaBax 3JEKTPOJIUTOB.
DIeKTPOJIMTHYECKAsT JAUCCOIIHALIMS.
DIIEKTPOIIN3.

DIIEeKTPUIECKUMN TOK B rasax.
CamMocTosITeIIbHBIH u

HECAaMOCTOSTEJIbHBIN pa3psa. MoiHus.

TEXHOJIOTHM, Ta-

KHUX KaK: aMIOepMeETpP, BOJIbTMETD,
peocrar,

NCTOYHUKHU
3JIEKTpOHarpeBaTebHbIE
OPHUOOPHI, DIEKTPOOCBETUTCITHHBIC

TOKa,

nprubopHI,

TEPMOMETP COIPOTHBJIICHUS,
BaKyyMHBIH IUOJI, TEPMHUCTOPBI U
¢oTopesucTopsr,

NOJIyIPOBOJHHUKOBBIM
rajbBaHHKa; U YCIOBUU
uxX O€e30ImacHOr0 NPUMEHEHHUS B
MpaKTHYECKOU

JKU3HU.

Pemienue pacu€THbIX 3aj1a4 C SIBHO
3aJaHHON (PU3HUYIECKON MOJIEIBIO C

auon,

HCIIOJIb30BaHUEM OCHOBHBIX
3aKOHOB u dopmyn TEeMBI
«ITocTosTHHBIN 3JEKTPUUECKUN
TOK».

PacrnioznaBanme dusndecKux
SIBICHUH B Yy4YeOHBIX OIBITaX U
OKpYy>Xarolieun JKU3HU:
3JIEKTpUYECcKas MIPOBOJAUMOCTb,

TCIIJIOBOC, CBCTOBOC, XMMHUYCCKOC,
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Ilma3zma

MarHuTHOE ACUCTBHUS TOKA. AHAIIU3
SJICKTPHUICCKUX SIBJICHU 48
IIpoHeCCOB B LEIIAX ITOCTOSHHOI'O
TOKa C HCIIOJIb30BAHHUEM 3aKOHOB!:

3akoH OmMa, 3aKOHOMEPHOCTH
MOCJIEI0BATEIHLHOTO u
napajuIeIIbHOTO COE€UHEHUS
OPOBOJHUKOB, 3aKOH J>KOyis—
Jlenna.

Onucanue W3YyYCHHBIX CBOWCTB
BEIIECTB " INEKTPHUIECKUX
SIBIICHUH c HCIIOJIb30BAHUEM
busnaeckux BEJIINYNH:
SIIEKTPUYIECKUH 3apsiJi, cuja TOKa,
SJIICKTPUYECKOEC HanpsiKeHHUe,
SJICKTPUYECKOE  COIMPOTHUBJICHUE,
pasHocTh moteHumanoB, JJC,
paboTa Toka, MOIITHOCTh TOKA.
Hcnons3oBanue
HH(OOPMAITMOHHBIX TEXHOJIOTUH
IJISI TIOUCKa, CTPYKTYPHUPOBaHUS,
HHTEepHOpeTauu u
npeacTaBICHUS uHpOpMaITUH
IpU TOJATOTOBKE COOOIEHHN O
MIPUMEHEHUH 3aKOHOB

IIOCTOSSTHHOT'O TOKa B TCXHHKE H
TCXHOJIOTHUAX

Pe3epn (2 4)

11 kaace

TemaTnueckue 0JI0KH,

OcHoBHoOEe CoACpKaHue

OcHoOBHbBIE BUABI 1€ATCJIbHOCTH

TeMbl 00yuarommnXxcs
PA3JEJ 4. QJIEKTPOANHAMMUKA (11 1)
MarsutHOe noiie. | [ToctosHHEIC marauThel. | [IpoBeneHue SKCHCPUMCHTA:
DIeKTpOMarHuTHast B3aumoaeiicTBUe MMOCTOSIHHBIX MArHUTOB. | M3Yy4Y€HHE  MATHUTHOTO  TOJIS

mHOyKwa (11 @)

MarnutHoe mnoJjie. BekTop MarHuTHOM
HHOAYKIUA. [IpuHIIATT  CyTIepmO3UIINH
MarHUMTHBIX MOJIed. JIMHMM MarHUTHOM
maaykimn. KaptuHa nuHAUA MarHUTHOHU
WHIYKIIAW TOJISI HOCTOSTHHBIX MarHUTOB.
MarnutHoe mnoJie IPOBOJHUKA C TOKOM.
Kaptuna nuHUII HHIYKIIMA MarHUTHOTO
II0JIsA JJIMHHOTO IIPAMOTO IMPOBOJHHKA

M 3aMKHYTOTO KOJIBLIEBOI'O ITPOBOJIHUKA,
KaTymku ¢ TokoM. OmnbeiT  Opcrena.
B3aumMonelictBue NpOBOAHUKOB C TOKOM.

Cuna Awmmepa, eé MOIYJTb u
"Hanpasinenue. Cuna JlopeHrtia, e€ MOIyITh
U HalpasJIeHHE. JIBUKEHHE 3apsI>KEHHOM
qacTUObl B OJHOPOAHOM MAarHUTHOM
moJjie. PabGora cuibl JlopeHria.

SIBIeHUE JIEKTPOMAarHUTHON MHIAYKLIWU.
IToTok BekTOpa MarHUTHOM HWHIYKIIUHU.
D/1C UHIYKIIHH. 3akoH
sneKkTpoMarHuTHOHMHAYKunu Papayes.

BuxpeBoe »asnekrpuueckoe mone. OMC
WHIYKIIMA B IIPOBOJHHKE, IBIXXYIIEMCS
HOCTYyTaTEeIbHO B OJTHOPOJTHOM
MAarHUTHOMIIOJIE.

KaTYIIIKA C TOKOM; HCCJICIOBaHUE
OCUCTBUSA ITOCTOSHHOIO MarHuTa
Ha pam- Ky c TOKOM;
HCCIJISIOBAaHUE SIBIICHUSI 3JICKTPO-
MarHUTHON WHIYKIITUH.

OO0BscHeHUE OCHOBHBIX
OPUHLIMIIOB nelCcTBUS
TEXHHUYCCKUX YCTPOMCTB, TaKHUX
Kak: IIOCTOSIHHEIE MArHUTBI,
JIEKTPOMAarHuThI, AIIEKTPO-
JIBUraTElb, YCKOPHUTEITHA
JIEMEHTapPHBIX YacTHII,

WHIYKIIMOHHAs TIeYb; U yCJIIOBHH
ux Oe30ImacHOTO HTPUMCEHEHUS B
MPaKTUYECKON KU3HU.

Pemienne pacu€THBIX 3ajad  Ha
pUMEHEHUE bopmyn TEMBI
«MarautHoe noJe.

3HCKTp0MaFHI/ITHa£[ UHAOYKIUS.

Pemmenne kadeCTBEHHEBIX 3aga4d C
OHOpOI\/'I Ha MHW3YYCHHBIC 3aKOHBbI,
3aKOHOMEPHOCTHU H (1)I/I3I/I‘~IGCKI/IC
SIBJICHUSI TeMBI «MarauTHoe IoJIe.
QHCKTpOMaFHI/ITHaH HHIY KIS .
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ITpaBuio Jlenua.

NHAyKTUBHOCTD. AByenue
camonHAyKuun.JIC caMOMHIYKITHH.
DHepruss MarHUTHOIO TIIOJIsl KAaTYIIKH C
TOKOM.

DJIEeKTPOMarHuTHOE ITI0JIe

OmnpeneneHue HarpaBJICHUS
BEKTOpa HWHIYKIIMA MarHUTHOTO
ToJIsl MPOBOAHUKA C TOKOM, CHUJIBI
Amnepa u cuiusbl Jlopenna.

Pacno3naBanue puznueckux
SIBJICHUW B Y4YEOHBIX OIIbITaX M
OKpYy>Karouiei >KU3HU
B3anMO/ICHiCTBUE Mar"HuToB,
SIEeKTPOMarHuTHas HHIYKIUS,

IICf/iCTBPIC MAar"HmTHOTO IIOJIsI Ha

Opo- BOJHUK C TOKOM u
ABWOKYLLIUNCS 3apsi.

Amnanu3z 3JIEKTPOMAarHUTHBIX
SABIICHUM c HCITIOJIL30BaHUEM
3aKOHa 3JIEKTPOMAarHUTHON
I/IHILyKI_lI/II/I.

Omnuncanue HW3y4YE€HHBIX CBOMCTB
BEIIECTB M DJIEKTPOMArHUTHBIX
SIBIEHUW C  HCIOJB30BaHUEM
(pnznyecknx BEIMYWH: WHITYKIIHS
MarHUTHOTO ITIOJsI, cuila Amriepa,
cuna JlopeHna, WHIYKTHUBHOCTH
KaTyIIKH, SHEPTrUs
3JIEKTPUYECKOTO W  MAarHUTHOTO
noJIEU

PA3EJI 5. KOJIEBAHUS U BOJIHBI (24 1)
MexaHnueckne Konebarensnass cucrema. CBoOonusie | IIpoBenenue AKCIIEPHUMEHTA!
3JIEKTPOMAarHUTHBIE MEXaHUYEeCKHEe KoJle0aHUs. | HCCIeIOBaHHUE 3aBUCHUMOCTH
Kosnebanus (9 u) T'apmonundyeckue koJiebanus. Ilepwonm, | mepuoma  MajbIxX KoJieOaHu
qacTtoTra, aMmIutuTya u ¢aza kojebaHU. | rpy3aHa HUTH OT JJIMHBI HUTH U
IIpy>XuHHBIN MasiTHUK. | Maccbl TIpy3a; HCCIEeIOBaHUE
MaremaTUdyecKUil MasiTHUK. YpPaBHEHHUE | IIEPEMEHHOIO TOKa B LENu U3
rapMOHHUYECKUX KOJIEOaHU. | IIOCJIEZIOBATEIIbHO  COCAMHEHHBIX
IIpeBpaienue SHEPruun npu | KOHJAEHcaTopa, KaTyIIKHA u
rapMOHHUYECKUX KOJIeOaHUsIX. | pe3ucTopa.
Konebarensubiit  koHTYp. CBoOomubie | OOBsicHEHHE OCHOBHBIX
3JIEKTPOMAarHUTHBIC KOJIe0aHUsI B | IIPUHIUIIOB JIEUCTBHUSI
HJealbHOM KOJIEOATEIIbHOM KOHTYpE. | TEXHUYECKHUX YCTPOWCTB, TaKHX

AHaJIOTUsT MEXAY MEXaHUYECKHUMHU U
3JIEKTPOMarHUTHBIMHA KOJICOaHUSIMU.
dopmyina Tomcona. 3akoH cOXpaHEHUS
PHEePIrUM B HJICAIBHOM KOJIEOATEITbHOM

KOHTYpE.

IlpencraBnenue o 3aTyXaroLIMuX
KoJIEOAHUIX. Brmyxnesnabie
MeXaHUdecKue KoJjicOanus. Pe3onanc.
BriHyXCHHBIC 3JIEKTPOMarHUTHHIE
KoJieOanusl.

Ilepemennsiii  Tok. CuHYCOMIAIbHBIN
nepeMeHHbIA TOK. MomHoCcTh
NEePEMEHHOI0 TOKa. AMIUIUTYJHOE WU
AEWUCTBYIOIlIEE 3HA4Y€HUE CHUJIbl TOKa U
HaTpsDKCHUS.

Tpaucdopmarop. IIpousBoacTroO,

nepenada ¥ noTpeOICHUE SIIEKTPUIECKON

SHEPIruM. OKOJOTHYECKHE PHCKH HOpHU
OPOU3BOJICTBE SIEKTPOIHEPTUH.
KynsTypa HCTIOJTB30BaHUS

3JIEKTPOIHEPTHUH B IIOBCEIHEBHOMN KU3HU

Kak: SHCKTPI/ILICCKI/Iﬁ 3BOHOK,
reuaeparop IIEPEMCHHOT'O TOKa,

JIUHUA 3JIEKTponepeaay; u
yCIOBHH 170:¢ 6e30macHOTO
OPUMEHCHHUSI B IIPAKTHYECKOM
JKU3HH.

Pemienne pacu€THhIX 3azady  C
SBHO 3aJaHHOMN

(punznueckout MOJIEIIBIO c
HUCIIOJb30BaHUEM OCHOBHBIX
3aKOHOB u dopmyi,

OMNHCHLIBAIOIIUX MEXAHUYECKHE H
SJICKTPOMAarHUTHBIC KOJICOaHUS.

Onucanue H3YYEHHBIX
MEXaHUYECKUX u
JIEKTPOMArHUTHBIX KOJIEOaHUU C
HCIIOJIb30BAaHUEM duzmgeckux
BEJIWYUH: TIEPUOJI W dYacToTa
KoneOaHuii, amruiutyga u ¢asa
KoJiebaHui, 3apsia U cuiia TOKa B
nporecce rapMOHHUYECKUX
3JIEKTPOMAarHUTHBIX KOJICOaHU.

Pemenune kadyecTBEHHBIX 3aja4 C
OIIOpOW Ha W3yYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OITHUCHIBAIOIIHE
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MEXaHU4YECKHE "
3JISKTPOMarHUTHBIEKOJICOaHUs.
Pabota B rpyImax opu
TJIaHUPOBAaHUU, IIPpOBCIACHUU H
UHTEepIIpeTanuu pe3yJIbTaToOB
OIIBITOB, u aHaiuse
JOMNOJHUTEIbHbBIX HCTOYHHUKOB

nHpOpMAIINH TI0 TEME
MexaHuueckue MexaHuueckue BOJIHBI, ycaoBust | OObsicHEHHE OCHOBHBIX
3J1€KTPOMarHUTHBIE pacnpocTtpaneHusi. Ilepuoa. CxkopocTs | DPUHLIMIOB JercTBUs
BOJIHEI (5 1) pacupocTpaHeHWs1 W JJMHA  BOJHBL. | TEXHUYECKHUX YCTPOWCTB u
Ilonepeunsie TEXHOJIOI' M, TaKUX Kak:
M NpOIoJibHBIE BOHBL. MIHTepdepeHnsA N | My3bIKaJlbHbIC HUHCTPYMEHTHI,

audpakusa MEXaHHIEeCKUX BOJIH.
3Byk. CkOpocCcTh 3ByKa. | pOMKOCTE 3ByKa.
Bricora Tona. TemOp 3ByKa.

DJIEeKTPpOMarHUTHBIE  BOJIHBL. Y CJIOBUS
U3JIydeHUsI DJJICKTPOMArHUTHBIX  BOJIH.
Bzanmnua

OpHEHTAIIUSI BEKTOPOB % % Vv B DJIICKTPO-
MarHuTHOM BOJTHE. CpoiicTBa
AJEKTPOMArHUTHBIX BOJIH: OTpPaKCHHUE,
npeJioMJIeHUE, HOJISIpU3aIusi,
nudpaknus, uateppeperusa. CKOPOCThb

YJIbTpa3dByKOBasi AIHAarHOCTUKa B
TEXHUKE W MCIWLOHWHE, paaap,

pPaauonpuéMHUK, TEIEBU30DP,
aHTeHHa, Tenedon, CBU-nieun; u
YCIOBUH 1754 06e30macHOro
OPUMEHEHHUSI B MPAKTUYECKOU
JKU3HU.

Perenue pacuéTHbIX u
Ka4YeCTBEHHBIX 33J/1a4C ONOPOH Ha
U3Yy4YCHHBIC 3aKOHBI u

3aKOHOMEPHOCTH, OITHCHIBAIOIIHE
pacnpocTpaHeHHe MeXaHHUYeCKHX

3JI€KTPOMAarHUTHBIX BOJIH. Ikamna
DJICKTPOMArHuTHBIX BOJIH. HpI/lMeHeHI/Ie u SJIEKTPOMAarHUTHBIX BOJIH.
QJICKTPOMArdMTHBIX BOJIH B TCEXHHUKE H Hcnons3oBanue o
BBITY. nHGPOPMAITMOHHBIX TEXHOJIOTUH
[IpHHIMITEl PAJANOCBSI3H U TEICBUICHUS. | 0 TIOMCKA, CTPYKTYPHUPOBAHMA,
Pannonokanmus. MHTCpIPCTaLH v
DJIeKTpOMarHuTHOE 3arpsi3HEHUE HPEACTABIICHIA HHq)OpMimHH
OKpYRAIOMEH CpeThl OpU DOATOTOBKE COOOIICHUIT 00
HUCIIOJIB30BaHUN
3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE.
VYuactue B JTMCKYCCHU 00
3JIEKTPOMArHUTHOM  3arpsA3HEHUU
OKpYy>Xarollel cpebl.
PaGora B rpynrax npu
TJIaHUPOBAaHUU, IIPpOBCACHUU H
HHTEpIpPETALNHA pe3yJIbTaToOB
OIBITOB u aHaJM3e
JIOTIOJTHUTEJILHBIX UCTOYHUKOB HMH-
¢opmaruu 1o Teme
Omnruka (10 v) I'eomeTpuueckas ontuka. | IIpoBenenue S3KCIIEpUMEHTA:
[IpssMmonuHEHOE paclpocTpaHEHHE cBeTa | HAOIIOAEHHWE JUCIIEPCHH  CBETA;
B OOHOPOJHOM cpene. ToueuHslll | U3MepeHue rmokasareJis
ucToyHUK cBeTa. Jlyd cBera. OTparkeHHE | TPEIOMIICHUS CTEKJIa;
cBeTa. 3aKOHBI ~ OTpPaXEHHUsI  CBETA. | HCCIIEIOBAaHUE CBOMCTB
ITocTpoenne wu300pakeHWH B TJIOCKOM | H300pa’KeHUM B JIMH3aX.
3epKale. OObsicHeHHE OCHOBHBIX
IIpenomienue CBETAa. 3aKOHBI | MPUHIIUIIOB JercTBUSA
IIPEJIOMJICHUS cBerTa. AOCOJIFOTHBIN | TEXHUYECKHUX YCTPOMCTB u
rokasareiib pEJIOMJICHUSI. ITonmHOE | TEXHOJIOTMH, TaKUX KakK: OYKH,
BHYTpEeHHee oTpaxeHue. IlpenenbHblil | syna, ¢oToanmapar,
YTOJI TIOJIHOTO BHYTPEHHEr0 OTPa’KEHMSI. HPOCKIIMOHHBIN armapar,
Hucnepcuss cBera. CIOXHBIIA cOCTaB | MUKPOCKOII, TEJIECKOIL,
OGenorocsera. LBer. BOJIOKOHHasI OIITHKA,
Colbuparomye U pacceuBaromiue TUH3BL. | JTU(pakmunoHHAS peméTka,
Tonkast nuH3a. POKYCHOE PACCTOSIHUE U | IOJISIPOUL; U  yCJIOBHMH  HX
ONTUYECKasi Cchjla TOHKOM  JIMH3BL. | 0€30MacHOro  IPUMEHEHHUsI B
ITocTpoenue n300pakeHu B | OpaKTUYECKOUN YKU3HU.
cobuparoux U paccemBalomMX JuH3aX. | Pemenne pacu€THbIX 3aza4  C
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dopmyiia TOHKOW JIMH3BI. YBEJIWYEHUE,
IaBaeMoe€e JIMH30M.
IIpenenst
r€OMETPUUYECKON ONITUKHU.
Bonnosast onrtuka. UuTepdepeniius ceera.
KorepeHTHbIC HUCTOYHHUKH. YcnoBust
HaOIOICHUST MaKCUMyMOB U MHHUMYMOB
B UHTEPPEPCHIIMOHHON KapTHHE OT ABYX
cuH(}pA3HBIX KOTEPECHTHBIX HCTOYHHUKOB.
Hudpaxims cBera. JdudpakamnonHas
pemérka. YciaoBue HaAOIIOACHUS TJIaBHBIX
MaKCHMYMOB npu nageHuu
MOHOXPOMAaTHYECKOI'O Ha
IU(GPaAKIMOHHYIO PEIIETKY.

Ilonstpuszanus ceera

IIPUMEHHUMOCTH

CBCTa

SABHO 3aJJaHHON dusndeckoi
MOJIEIIBIO c HUCIIOIb30BaHUEM
OCHOBHBIX 3aKOHOB H (opmyn
reOMETPUUYECKON ONITHUKU.
ITocTpoenue u onucaHue
n300pakeHwus, co31aBaeMoro
IUIOCKUM  3€pKajioM, TOHKOU
JUH30M.

Pacno3naBanue dusmgeckux
SIBJICHUH B onbITax u
OKpYy Karoueu KU3HU:
MPsIMOJIMHEHOE
pacripocTpaHeH1e cBera,
OTpaxeHue, penoMIICHHE,
uHTepdepeHnus, audpakous U

moJispu3alusi CBeTa, AUucHepcus
cBeTa.
AHain3 OITHYECKHUX SBJICHHUH C

HCMOJIb30BAHHUEM 3aKOHOB: 3aKOH
OPSIMOJIMHENHOI O

pacupocTpaHEeHUs CBETa, 3aKOHBI
OTpa’KeHUsI cBeTa, 3aKOHBI

OpEeIOMIICHHUS CBETA.
Ormicanue ONTUYECKHUX SBJICHHUU
C HCHOOJIB30BaHHEM (PUIHIECKUX
BeJIMUMH: (DOKYCHOE pac- CTOSTHHE
M ONTUYECKas cujia JIUH3BI

PA3JIEJI 6. OCHOBBI CIIEITMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH (4 u)

OcnoBbsl CTO (4 4)

I'panunst
MEXaHUKH.

OPUMEHHMOCTH KJIaCCUUYECKOU

IocTynatet TEOpUHU
OTHOCHUTEILHOCTH: UHBApUAHTHOCTb
MOIYyJIsI CKOPOCTH CBE€Ta B BakKyyMe,
IPHUHITATI OTHOCUTEIBHOCTH DWHIIITCHHA.
OTHOCUTENBHOCTH OJHOBPEMEHHOCTH.
3aMe/yieHHe BpPEMEHU ¢ COKpaIlleHUue
IUIMHBL. DHEPrusi U MUMITYJIbC CBOOOIHOM

Pemenne kadeCTBEHHEBIX 3aga4d C
OHOpOI\/'I Ha MHW3YYCHHBIC 3aKOHBbI,
3aKOHOMEPHOCTHU H (1)I/I3I/I‘~ICCKI/IC

sBiaeHuss 1o TeMe «OCHOBBI
CTO».

Hcnonp3oBanue
HHGOPMAIIMOHHBIX  TEXHOJOTHH

IJISL TIOMCKa, CTPYKTYPHPOBaHUS,

yactuubl. CBsI3b MacChbl C DJHEPrueil W | MHTEpHpEeTauud W NPEACTaBICHUS
UMITYJIBCOM cBOOOHOM yacTHlUbl. | MHGOPMAIMM [PU  NOJATOTOBKE
DHeprus 1moKosi CBOOOHOI YaCTHUIIBI COOOILIeHUH o rpaHuIax
MIPUMEHUMOCTH KJTACCUYECKON

mexaHuku u ocHoBax CTO

PA3JIEJI 7. KBAHTOBAS ®U3UKA (15 )

OnemeHThl KBaHTOBOUW | DortoHnrl. Dopmyna Ilmaska  cBssu | OOBsICHEHHE OCHOBHBIX
ontuku (6 9) SHEPruu (POTOHA C €r0 YACTOTOW. DHEPrus | NPUHIIUIIOB IeHCTBUS
U UMITyJIbC (QOTOHA. TEXHHUYECKUX YCTPOMCTB, TaKHUX
OTkpBITHE u uccienoBanue | kKak: (orosneMeHT, (OTOIATUHK,
dorosddexra. Onbrter A. I'. CroseroBa. | conmHedHas Oarapesi, CBETOAUOMI, U
3aKOHBI dporordpdexra. YpaBHeHUEe | yCIOBUH ux Oe3omacHOTO
OiHmreiina noist porosddexra. «KpacHast | npuMeHeHHsT B IIPaKTHYECKOMU
rpaHuiia» ¢oro-3ddexra. >KU3HU. Pemienne pacuyéTHBIX
JaBienue  cBera. Onbiter I1. H. | 3agau c SIBHO 3aJITaHHOU
JlebeneBa. XuMudyeckoe ACHCTBUE CBETa (pusmaeckoi MOJIEJIBIO c
HCIIOIb30BaHUEM OCHOBHBIX

3aKOHOB # (popMyn KBaHTOBOH
OIITHKH.

Pemrenne kadecTBEHHBIX 3amad C
OIOPOIl Ha H3Y4YECHHBIE 3aKOHBI,

3aKOHOMEPHOCTH KBaHTOBOM
OIITHUKMH.

PacnosnaBanue (pusmueckux
SIBICHUH B  Y4eOHBIX ONbITax:
(oroanexrpuuecknii addexrT,

CBCTOBOC ITABJICHHC.
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Onucanue U3yUEHHBIX
KBaHTOBBIX SIBJICHUH U MPOLECCOB
C MCHOJIb30BaHUEM (HU3HMYSCKHUX
BEJIMUMH: CKOPOCTb
OJICKTPOMAriMTHLIX BOJIH, JJIMHA
BOJIHBI 1 HaCTOTa CBETA, DHCPIUsia
U UMIyJIbC (poTOoHA

Crpoenue aroma(4 q)

Monaens aTomMma TomcoHa. OneITEI
Pesepdopma 1o paccesHUIO O-9aCTHII.
Ilnanerapuass moaens aroma. IloctysnaTel

Bopa.

Nznydyernne m mornomeHue (pOTOHOB IIPHU
nepexoge aromMa C  OJHOTO  YPOBHS
SHEpruM Ha Jpyroi. Buzabl cnexkrpos.
CriexTp ypOBHEH SHEPTUU aroMa
BOJOpOAA.

BonHoBrie cBoiicTBa 4actuil. BoiaHbl fge
Bpoiins. KopnyckynsipHO-BOJTHOBOH
AyaJjiu3M.

CrIOHTaHHOE€ U BBIHYXXJICHHO€ U3JIyY€HHE.
VCTpoHCTBO U HPHUHITAIT pabOTHI JIazepa

IIpoBenenue SKCIIEpUMEHTA:
HaOIOACHUC JUHEN4aToro
CIIEKTpA.

OOBsicHEeHHE OCHOBHBIX
OPUHLUIIOB IEUCTBUSA
TEXHUYECKUX YCTPOMCTB, TaKUX
KaK: CIICKTPOCKOTI, nasep,
KBAHTOBBIU KOMIIBIOTED;

M ycJIOBHH HX 0Oe30omacHoOro
IIPUMEHEHHsI B  HOPaKTUYECKOU

KHU3HH.

Pemenne kadeCTBEHHEBIX 3aga4d C
OHOpOI\/'I Ha MHW3YYCHHBIC 3aKOHBbI,
3aKOHOMEPHOCTHU H (1)I/I3I/I‘~IGCKI/IC

sBiieHHs1 1o TeMe «CTpoeHue
aToMay. PacnosnaBanue
(pu3mueckux SIBJICHUH B y4UeOHBIX
OIIBITAaX: BO3HHUKHOBEHHE

JUHENYaTOro CrieKTpa.
AHanu3 KBaHTOBBIX IIPOIIECCOB H

SIBJICHUM c HUCIIOJb30BAaHUEM
nocryuaatroB bopa
ATtomHOe s11po(5 u) OKCIEPUMEHTHI, nokaspiBaromue | IIposenexnue YYE€HUYECKOTO
CJIOKHOCTh CTpoeHusl siapa. OTKpBITHE | DKCIIEPUMEHTA: HCCJIeIOBaHNE
pannoaktTuBHOCTH. OmbIiTel Pesepdopna | TpekoB dyactuil (IO TOTOBBIM
no ONpeNEeNCHUIO cocraBa | ¢ororpadusim).
panuoakTuBHOTO w3MydeHUs . CBoiictBa | OOBsICHEHHUE OCHOBHBIX
anbda-, Oera-, raMMa-u3JIydeHUs. | TIPUHIATIOB OeNCTBUS
BrnusiHne paanioakTHUBHOCTH TEXHUYECKUX YCTPOWCTB, TaKHX
Ha >KUBBIE OPTaHU3MBIL. KaK: JO3UMETP, KamMmepa
OTKpBITHE MpOTOHa u HeUTpoHa. | BuibcoHa, sepHBIM peakTop,

Hyxnonnas monmens sinpa I 'eizenbepra—
NBaneHko.

Bapsim siapa. MaccoBoe YHCIIO  sipa.

M3oTonkI.
Anbda-pacna. OJIEKTPOHHBIN u
HO3UTPOHHBIN OcTa-pacra. I"'amma-
U3J1yUdCHUE. 3aKkOH  PpaAMOAKTHUBHOTO
pacmiaga.
DHeprusi CBSI3M HYKJIOHOB B  sIpe.

SAnepusiecuisl. JledpekT Macchl siapa.
Anepubie peaknuu. JlejeHue U CUHTE3

siaep.

A nepubiit peaxkTop. TepmosiiepHbIit
cuHre3. [IpoOneMbl H IIEPCHEKTHUBBI
SII€PHON DHEPreTHUKH. OKOJOTM4YeCcKHe

ACIICKThI ﬂI[epHOfIZ)HCpFCTHKH.

DneMeHTapHbIe YaCTHIIbI. OTKpbITHE
MO3UTPOHA.
Metoapl HaONIOIEHUs] W PErUCTpanui

SIIEMEHTAPHBIX YACTHII.
dyHaaMeHTaAIbHBIE B3aNMOJIEHCTBUSI.
EauHCcTBO (PU3UYECKON KaPpTUHBI MHPa

aToMHass OomMOa; W yCIOBHUU HX
Oe3o0ImacHOro  NOPUMEHEHHUsI B
NpaKkTUYECKOMIKU3HU.

Pemienue xayecTBEHHBIX 3aaad C
OHOpoil Ha U3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (HU3UUECKHE

SIBJICHUSI TI0 TeMe «ATOMHOE
SIIPO».

Pacno3naBanue dusmgeckux
SIBIICHUHW B Y4YE€OHBIX ONBITax W B
OKpY>Karolieun KU3HMU:
€CTECTBEHHAsT M HWCKYCCTBEHHAas
PaanoaKTUBHOCTb. Onucanue

I/I3y‘-ICHHbIX KBAHTOBBIX HBHCHHﬁ
U TIPOIIECCOB C HCIIOJb30BaHUEM
(pusmueckux BEJIUYUH: TMEPHUO]T
mojypacnanga, DdSHEPrusi CBs3H
ATOMHBIX sIACP.

AHanIHU3 TIPOIISCCOB W SIBICHUU C
HCHOJB30BaAHUEM 3aKOHOB u
IOCTYJIAaTOB: 3aKOH COXpPaHEHUS
JIEKTPUYIECKOTO 3apsiga, 3aKoH
COXpaHEHHUSI MacCOBOTO YHCIIA,
nocryiaarel  bopa, 3a- KOH
PaaHMoOaKTUBHOI'O pacnajia.
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Hcnone3oBanue

HH(pOPMAITMOHHBIX TEXHOJIOTUH
A IIOMCKa, CTPYKTYPHUPOBAaHHUS,
HHTEPIIpETALINU "
npeacTaBIeHUS nHopMaruu

OpU TIOJATOTOBKE COOOIICHUH O
OPUMEHCHHUH 3aKOHOB KBAaHTOBOM

dusuku B TEXHUKE "
TEXHOJIOTHSIX
PA3JEJ 8. 9JIEMEHTBI ACTPO®U3UKU (7 9)
DJIEMEHTHI Bun 3BE3gH0T0 Heba. Co3Besnus, sapkue | [logroroeka coOoOIIeHn o
actpoduszuku(7 4) 3BE3BI, JIaHETHI, ux BHAUMOE | MeTOoJax IOJy4YeHUS  Hay4HBIX
JOBHW>KEHHUE. ComHegyHas cHUcTeMa. | aCTPOHOMHYECKHX 3HAHWH,
IImanersl 3eMHOM rpynnel. IlnaHeTbI- | OTKPBITUAX B COBpPEMEHHOH
TUTraHTbl WU HUX CIIYTHHKH, KapJIHUKOBBIC aCTPOHOMMH.
raHeTel.  Manble Tena CoitHeuHOM | BwimosHeHHMe 3aJlaHul,
CHUCTEMBI. HPOBEPSIFOIITNX BJIQJICHUC
Conauie, (¢Qortochepa u  armocdepa. | OCHOBOHOJIATAIOIIIUMHU
ConHedHass aKTUBHOCTb. ACTPOHOMHYCCKHUMHU  TMOHSTUSIMH,

HUctounuk »Heprun ComHna u 3BE3.
Buytpennee crpoenue ComHna. YciaoBHE
paBHOBecusi B Comane. Temmeparypa B
nearpe Comnma. IlepeHoc bsHeprum wus3
nentpa Comaita. CoTHeYHbIE HEUTPUHO.

3BE3OBI, UX OCHOBHBIE XapaKTEPHUCTHUKH:

Mmacca, CBETHUMOCTb, panuyc,
TeMIieparTypa, 1704 B3aUMOCBSI3b.
Junarpamma «CHEKTpaJlIbHbIA KJjlacC —
CBETUMOCTBY. 3BE3BI rJaB- HOM
MOCJIEe/IOBATEIBHOCTH. 3aBUCUMOCTh

«Macca — CBETUMOCTb» JUIS  3BE3
rIIaBHOU IIOCJICIOBATCIIbHOCTH.
Buytpennee CTpO€HHUE 3BE3 .

CoBpeMeHHBIE TPEACTaBICHUSA

O TIpoucxoxaeHnu U sBomrornuu CorHoa
u3BE3M. DTarbl >KU3HU 3BE3I.

Mineunslii IIyte — nama I'anakrTuka.
CrmpaneHast  cTpykTypa I'amakTukwu,
pacmpeneneHue 3BE3A, rasa, NObUIH.
ITonoxxenne wu naBuxkeHue CoJHLIA B
lamaktnke. Ilmockass m  chepuueckas
MOACUCTEMBI TamakTuku. Tunsl
ranakTuk. PamuoranakTUKu W KBazaphbl.
YéEpHbIe ObIphbI B siipax IaJIaKTHUK.
Bcenennasi. Pacmupenue BcenenHoM.
3a- kon XabOma. Pa3zberanue ranakTHK.
Bospact n panuyc BceneHHON, Teopus
bonbmoro B3peiBa. Mopenp «ropsiaeit
Bcenen- Hoi. PenukToBoe U3yueHUe.
Pons acTpoHOMHM B IO3HAaHUM OPUPOIBI.
MacmirtabHast  cTpyKTypa  BceneHHOM.
Mera-rajakThuka

TIO3BOJIAIOIINMHA XapaKTE€pHU30BaTh

OpOMEcChl, IIPOUCXOASIINE B
3BE3IaxX,

B 3BE3THBIX cucreMax, B
MEXKrajJaKTH4YeCKOM cpene;
IBHOKEHHUE HeOEeCHBIX TEI,
3BOJIOLUIO3BE3N U BCceneHHOM.
IIposeneHue HaOIrOICHU
HEBOOPY>KEHHBIM IrJ1a3oM c

HCIOJIb30BAaHUEM KOMITBIOTESPHBIX
OPUIOKCHUW I OIIPEJICIICHUS
HOJIOKEHUSI HEOECHBIX OOBLEKTOB
Ha KOHKPETHYIO 1aTy: OCHOBHEBIC
co3Be3nusi CeBEepHOTO ITOIyIIapus
USIPKUE 3BE3MbI.

IIpoBenenue HaOIFOIeHU B
TEJICCKOII JlyHBbl, TUIaHET,
Mineunoro Ilytu

OBOBIIAIOIUIEE HOBTOPEHMUE (4 )

CucreMarmu3aiusn
00001I1EHNE
Marepualia Kypca
dusuku (4 9)

Pones ¢usukn m actpoHOMHUHU B
9KOHOMHYCCKOMN, TEXHOJIOTHICCKOM,
COMAIBbHOU M dTHUECKOH cdepax
AESITEIFHOCTH YEeJIOBEKAa;POJIb U MECTO
(pu3uky 1 acTpOHOMHUH B COBPEMEHHOM
HAay4YHOH KapTHUHE MUpPa; pOJb
(usmueckoit Teopuu B GOpMUPOBAHUH
IpeacTaBIICHU O (PU3UYECKON KapTHHE
MHpa, MECTO (PU3NIECKON KapTHUHBI MUpPa
B OOIIIEM PsIY COBPEMEHHBIX

VYyacTtyue B IMCKYCCHUHU O POJIU
(pu3mku m actpoHOMUU B
pa3u4YHbIX cepax IesITeIbHOCTH
geJIoBEKa.

IToaroroBka cooOIIEeHUIT O MECTE
(pr3nueckolikapTUHBI MUpa B Py
COBpeMeHHbIX HpeﬂCTaBHeHI/Iﬁ o
opupoe.

BrinorHeHUE yYeOHBIX 3aTaHUM,
JESMOHCTPUPYIOIINX OCBOCHHUE
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€CTECTBEHHO-HAYYHBIX MPEJICTABICHUN O OCHOBHBIX MOHSTHH, GHU3NISCKUX
opupoae BEJIMYHMH U 3aKOHOB Kypca (pU3uKu
10—11 xmaccoB

Pe3epB (3 4)

5. OneHka JIaHMPyeMbIX pPe3yJIbTATOB 00y4YeHus

CucreMa oleHUBAHUSA

Ilpeomem Bec oyenku I'paghux KOHMPOIbHBIX
meponpusmui.

«Duzukay ponp

[TuceMeHHbIE (HOPMBI TEKYILIETO KOHTPOJIS
JIMKTaHT MO TepMUHAM 2 3 pa3za 3a monyrojaue
Jlomamnee 3aganue 1 4 paza 3a mosyroaue
HroroBas KOHTpoONIbHAS 5 1 pa3 3a monmyroaue
pabora (Tect)
Koncnexr 2 1 pa3 B nonmyroaue
JlabopaTopHnas pabota 4 5 pa3 B rogy
CamocrositensHas padbora 3 2 pasa 3a moJiyroaue
Coobienue 2 Jo 3 pa3 3a momyroaue
CooOuienue ¢ npeseHTauuen | 3 Mo 3 pa3 3a nonyrozaue
Tect 3 2 pa3a 3a moJIyroaue
VYcCTHBIN OTBET 2 3 pasa 3a moJyroaue

KpuTepml BBICTABJICHUS OLICHKHU IO MPECAMETY

OLieHKa OTBETOB yYalINXcs:

e OmeHka «5» CTaBUTbCA B TOM CiIy4yae, €CJIM Y4YalllMiCs TMOKa3bIBa€T BEPHOE TOHMMAaHHUE
(hU3MIEeCKO CYIIHOCTH pacCMaTPUBAEMBIX SBJICHHM M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH, a TaK Ke
MPaBWIBHOE OIpeaeneHne (U3NYSCKUX BEIUYHH, WX CIUHUI] U CHOCOO0B H3MEpPEHHS: MPaBHILHO
BBITIOJTHSET YEPTEXKHU, CXEMbI U IPa(UKHU; CTPOUT OTBET 110 COOCTBEHHOMY IUIaHy, COTIPOBOXKAAET paccKas
COOCTBEHHBIMH TIpUMEpPaMH, YMEET TPUMEHSATh 3HAHUS B HOBOW CHTyallud TIPH BBHITIOJHCHHUH
MPAKTUYECKHUX 33JaHUN; MOXKET YCTAHOBUTH CBSI3b MEKIY U3y4aeMbIM U paHEe W3YYEHHBIM MaTepHaioM
0 Kypcy (pu3mKH, a TaKKe C MaTepHalioM, YCBOCHHBIM MPU U3YUCHUU APYTUX MPEIMETOB.

e OneHka «4» CTaBUTBCS, €CIIM OTBET Y4YEHHUKa YAOBJIETBOPSET OCHOBHBIM TpeOOBaHUSIM Ha
OILICHKY 5, HO JjaH 0e3 UCIOJIb30BaHHUs COOCTBEHHOTO TUIaHA, HOBBIX MPUMEPOB, 0€3 MPUMEHEHUS 3HAHHM
B HOBOH cHTyauuu, 6€3 HCIOJIB30BAHUS CBSI3€M C paHee M3YyUYCHHBIM MaTEpPHAIOM M MaTepuajoM,
YCBOCHHBIM TP U3YYECHUU JIp. IPEIMETOB: €CII YYaIIUHCs TOMYyCTUII OJHY OIIMOKY WM He Oojee ABYX
HEJIOYETOB U MOKET MX UCIIPABUTh CAMOCTOSITEIHHO UJTU C HEOOJIBIIION MTOMOIIBIO YUUTETIS.

e OmeHka «3» CTaBUTHCA, €CIU YYAIIUHCS MPABUIBHO TOHMMAaeT (PHU3UYECKYIO CYIIHOCTb
paccMaTpuBaeMbIX SIBICHUH M 3aKOHOMEPHOCTEH, HO B OTBETE€ UMEIOTCS OT/ACTbHBIC TPOOEIBI B YCBOCHUU
BONIPOCOB Kypca (DM3HMKH, HE MPEMSATCTBYIOIIME JalbHEHIIEMY YCBOEHHIO BOIMPOCOB MPOTPaMMHOTO
Marepuaia: yMeeT MPUMEHATh MOJIYYEHHbIE 3HAHUS MPU PEIICHUH MPOCTHIX 3a7ad C UCIOJIb30BAHUEM
rOoTOBBIX (OpMYJI, HO 3aTpPyJHSAETCS NpU pEIIeHUH 3a7ad, TpeOyroImMX MpeoOpa3oBaHUS HEKOTOPBIX
dbopmyin, nomycTun He Oonee ogHOW TpyOol OmMOKM M JBYX HENOod€ToB, He Ooyiee OmHOUN TpyOOil H
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OmHOW HerpyOoi ommOku, He Ooiee 2-3 HErpyOBIX OMIMOOK, OAHOM HerpyOoil ommOKkn W TpEX
HEJ0YETOB; JOMYyCTUI 4-5 HEAOUETOB.

e OrneHKa «2» CTaBUTCS, €CIIM YYalllUKCS HE OBJAJENl OCHOBHBIMHU 3HAHUSMHU M YMEHUSMHU B
COOTBETCTBUU C TPEOOBAHHUSIMH MTPOTPAMMBI U JOITYCTHI OOJIBITIE OMMUOOK U HETOYETOB YeM HE0OX0IUMO
IUISL OLIEHKHU «3%».

e Onenka «1» craBUTCS B TOM Cllydae, €CIM YYEHHK HE MOXKXET OTBETHUTb HM Ha OJMH U3
MOCTABIIEHHBIX BOTIPOCOB.

OrneHKa KOHTPOJIBHBIX PabOT, CAMOCTOSTENBHBIX PA0OT U JUKTAHTA 110 TePMUHAM:

e OrieHKA «5» CTaBUTCS 3a pabOTY, BBITOJIHEHHYIO TIOJTHOCTBIO 03 OMMUOO0K U HEJTOYETOB.

e Ornenka «4» cTtaBUTCS 3a paOOTY BBITIOJIHEHHYIO MOJHOCTHIO, HO TIPH HAJIMYWW B HEW He Oojee
OJIHOM Trpy0O0ii U 0JTHOM HErpyOOit OIMOKU M OAHOTO HeA04ETa, He Oosiee TPEX HEIOUETOB.

e Omenka «3» CTaBUTCS, €CIM YYCHHK NPABHIBLHO BBITIOJHWI HE MeHee 2/3 Bceil paOboThl WU
JOTYCTHJI He OoJiee OTHOM Tpy0oii OITMOKY 1 ABYX HEIOYETOB, HE 0oJiee OHOM rpy0o0it OMMOKH M OTHOM
HerpyOoit omuoOKu, He OoJiee Tpex HerpyObIX OMMOOK, OJTHOW HErpyOoil OITMOKH U TPpeX HEAOUYETOB, MIPH
Ha4uu 4 - 5 HeJo4ETOB.

e OrneHKa «2» CTaBHUTCSA, €CIU YHCIIO OIMMUOOK M HEAOYETOB MPEBLICHIO HOPMY JJISl OIICHKH 3 WIIH
MIPaBUJILHO BBIMTOJITHEHO MEHee 2/3 Bcelt paboThl

e Ornenka «1» cTaBUTCS, €CITU YYEHHK COBCEM HE BBITIOTHII HU OJHOTO 3aaHusl.

OreHka J1abopaTopHBIX PaboT:

o OreHKa «5» CTaBUTCS, €CIHM YYAIUICS BBIMOJHIET PabOTy B MOJTHOM 00BEME C COOMIOCHIEM
HEO0OXOIMMOM MOCIIeIOBATEIILHOCTH MTPOBEICHUS OIBITOB M U3MEPEHHI; CAMOCTOSTEIIHPHO U PAllMOHAIEHO
MOHTHpPYET HeoO0XoAuMoe 00OpyJOBaHME; BCE OMNBITHl MPOBOJUT B YCIOBUAX U PEXKHUMAX,
00eCIeYNBAIONINX TOJyYCHHUE MPABWIBHBIX PE3yJIbTATOB W BHIBOJIOB; COOMIOMACT TPEOOBAHUS IMPaBHUII
0€30MacHOCTH TPYJa; B OTYETE MPABUIBHO U AKKYpPaTHO BBHITIONHSET BCE 3aMUCH, TAOJHUIbI, PUCYHKH,
4epTexH, rpad Ky, BIYUCICHUS; IPABHILHO BBITIOIHSICT aHAJIN3 MTOTPEITHOCTCH.

e OneHka «4» CTaBUTCS, €CITU BBIIOTHEHBI TPEOOBAHUS K OIICHKE «5» , HO OBLIO IOMYIIEHO JIBA -
TpH HeJoueTa, He OoJiee OAHON HerpyOoil OMMOKH U OJTHOTO HEJJOUET

e Ouenka «3» cTaBUTCS, €CI paboTa BBHIIOJIHEHA HE MOJHOCTHIO, HO 00BEM BBIMOJHEHHON YacTH
TaKOB, MO3BOJISIET MOJIYYUTh MPABUIBHBIE PE3yNbTAThl U BBIBOJABI: €CJIM B XOJI€ MPOBEICHUS OMbITa U
M3MepeHuil ObUIN AOMYIIEHbI OMIUOKH.

e OneHka «2» cTaBUTCA, €CIM paboTa BBIMOIHEHA HE MOJHOCTHIO M 0OBbEM BBITTOJIHEHHOW YacTH
paboThl HE TMO3BOJSIET CHENATh MPABUIBHBIX BBIBOJIOB: €CIIM OIBITH, W3MEpPEHUS, BBIYHCICHUS,
Ha0JII0/IeHUS] TPOU3BOMIINCH HEMIPABUIIBHO.

e Ornenka «1» craBUTCSA, €CIM yUYalIHiics COBCEM HE BBIMOJHUI paboTy. Bo Bcex ciyuasix omeHka
CHWKACTCS, €CJIM YUCHUK HE COOJTFO1a TpeOOBAaHHUS MTPABWII OE30TIACHOCTH Ipy/Ia.

6. YueOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE o0ecnedyeHne y4eO0HOro npeamera
CnHcoOK MCTOYHHMKOB M JIUTEPATyPhI

Hcnonb3yempblii yueOHUK (Ha3BaHUE, ABTOPbI, BHIXOHbIE JaHHbIE):

1. MsakumeB I'.5l., byxoBue b.b., Corckuéi H.H. ®wusuka. 10 xmacc. YdueOHuUK s
o0meo0pa3oBaTeNbHBIX OpraHu3anuii. ba3zoBwlii W mpodwibHbI ypoBHH. M: IlpocBemenwue,
2017.

2. Mskumes I'.4., byxoBues b.b., Yapyrun B.M., [lappentreBa H.A. @uzuka 11 kiacc. YueOHUK
i o0ieo0pa3oBaTenbHbIX opranu3anuii. ba3zossiil 1 npoduneHeii ypoBHU. M: [IpocBenienue,
2017.
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Ilepeyens pecypcoB HH(pOPMALMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH « UHTEepHET».
JIEKTPOHHBIE PECYpPChI:

1. College.ru:®@usuka http://college.ru/fizika/

2. ®usuka.ru. http://www.fizika.ru/

3. I'azera «@usukay. http://fiz.1september.ru

4. Enunas xosutekuus mudpoBeIX 00pa3oBaTeNbHBIX pecypcoB. http://school-collection.edu.ru/

7. MaTepHaJ’IbHO-TeXHI/I‘{eCKOC o0ecneuyeHue yqeﬁﬂoro npeamMera

B kadectBe MaTepHaIbHO-TEXHHUUYECKOTO OOECIeUeHHss Y4ueOHOro IpeaMeTa YyKa3blBaeTcs
HeoOXoauMoe i OOy4YeHHs  JIMIEH3WOHHOE TpOorpaMMHOE  o0ecredeHue, 00OpyHOBaHHE,
JI€MOHCTpAllMOHHbIE TPUOOPHI, MYJIbTHUMEAUNWHBIE CpeiCTBa, y4deOHble (DUIBMBI, TpEHa)Kepbl, KapThl,
IJTaKaThl, HArJsiAHBIC HOCO6I/I$I; Tpe6OBaHI/I$I K ayaAUuTOPUSAM — KOMIIBIOTCPHBIC KJIACChbI, aKaJICMHUYCCKUC
WIN CHelHanbHO 000PyAOBaHHbBIE AyAUTOPUH U JIaOOPATOPUH, HAIUYHE JOCKU U T.J.

O0s13aTeNIbHO HATMYKE TOCKU U TTPOEKTOpa B KJIacce.

8. OGecneuenne o6pa3oBaTEJILHOTO NMPOIECCA IJIs JHI[ ¢ OTPAHHYEHHBIMH BO3MOKHOCTSIMHU
310pOBBS

[Tpu HeoOxomuMocTH paboyasi mporpaMMa y4eOHOTO IpeaMeTa MOKET OBITh aJanTHpOBaHa s
obecrieyeHns 00pa30BaTEILHOTO MPOIECcca JIULAM C OTPAHWYEHHBIMUA BO3MOXKHOCTSIMU 3[I0POBbS, B TOM
quciae A8 JUCTAaHUUOHHOro oO0ydeHus. [l 3toro or oOydwaromerocs TpeOyeTcs HpeicTaBUTh
3aKJII0YeHHE TICUX0Joro-mMenuko-neaarornueckoi komuccuu (IIMIIK) u nuuHoe 3asBieHue (3asBIEHUE
3aKOHHOTO NPEJCTABUTENS).

B 3axmrouenuun [IMIIK 10omkHO OBITH POMHCAHO:
- pekoMeHIyeMas yueOHasi Harpy3ka Ha 00ydaromerocs (KOJIM4ecTBO JHEH B HECIIO, 4acOB B JICHB);
- 000pyI0BaHNE TEXHUUECKHUX YCIOBHMA (IpU HEOOXOIUMOCTH);
- COMPOBOXJEHUE U (WJIM) MPUCYTCTBUE POIUTENECH (3aKOHHBIX MPEICTABHUTENCH) BO BpeMsi y4eOHOTO
nporecca (mpu HeoOXOAUMOCTH);
- opraHu3auusi ICHXOJIOTO-TIEJarOTMYECKOr0  COMPOBOXACHHE OOydaroIllerocs ¢  yKa3aHHEM
CHEIMAMCTOB U JOITyCTUMON HArpy3KH (KOJUYECTBA YAaCOB B HEJIEIIO).

Jns  ocyluecTBieHHs TPOLENYp TEKYyIIEero KOHTPOJsA YCIEBAEMOCTH M IIPOMEKYTOYHOU
aTTecTanuu oOydJarouuxcsi MpU HEOOXOIUMOCTH MOTYT OBITh CcO3AaHbl (DOHIBI OIEHOYHBIX CPEJCTB,
aI[aHTI/IpOBaHHBIe I JIUI C OI‘paHI/I‘-IeHHbIMI/I BO3MOXHOCTSIMHA 3Il0p0BL$I N ITO3BOJIAOIINE OLCHUTH
JOCTHKCHHE MMM 3aITAaHUPOBAHHBIX B OCHOBHOM 00pa30BaTeIbHON MTPOrpaMMe Pe3yJIbTaTOB O0YUCHUS U
ypoOBeHb CHOPMUPOBAHHOCTH BCEX KOMIIETCHIINH, 3asBICHHBIX B 00pa30BaTeIbHON IpOrpaMme.

dopma mMpoBeACHUS TEKYIIEHW W WTOTOBOM aTTeCTallMd IS JIMIl C OTPaHUYCHHBIMH
BO3MOXHOCTSIMHAU SHOpOBBSI yCTaHaBJII/IBaCTC}I C y‘-IeTOM I/IH,[[I/IBI/II[yaJH:HBIX HCI/IXO(bI/IE}I/I‘ICCKI/IX
ocoOeHHoCTe# (YCTHO, MUChbMEHHO (Ha Oymare, Ha KOMITbIOTEPE), B (hopMme TecTupoBaHus | T.1.). [lpu
HGOGXOIII/IMOCTI/I CTyIIeHTy HpeﬂOCTaBH}IeTCﬂ JOITOJTHUTECIBHOC BpeMH JJIA IMTOATOTOBKHM OTBETA HA 3a4Y€TEe
WJIN DK3aMeHe.
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Ilpunoowcenue 1

MHWHOBPHAVYKHN POCCHUU

W P

denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00pPa30BaTEIbHOC YUPESIKICHUC

BBICHICTO O6pa3OBaHI/I5{

«Poccuiickuii rocy1apcTBeHHbI T'YMAHUTAPHBIA YHUBEPCUTET»

(®PI'bOY BO «PITY»)

IIpeoynusepcapuii

npocpamma cpeone2o (0owe2o 06pazoeariis)

AHHOTaUMA K (peaepanbHOil padoyeil mporpamme

o npeamMerTy «Pusukar»

MecTo B yueOHOM IJIaHE

10 xitacc — 2 4/Hen.
11 knacc — 2 y/Hen.

bazoBblit / yriyOneHHbIH
YPOBEHb

10 xmacc — 6a30BbIi YPOBEHb
11 xmacc — 6a30BBIN YPOBEHb

JIOKyMEHTBI B OCHOBE
cocTaBieHUs pabodeit
IIPOrpaMMbI

ITpuxaz MUHITPOCBEILIEHUA P® ot 12.08.2022 roga Ne 732 «O
BHECCHUM  HM3MCHCHHH B  (emepalbHBIA  TOCYJapCTBEHHBIN
0o0pa3oBaTeNbHBIA  CTAHAAPT CpPEAHEro oomero oOpa3oBaHUs,
YTBEpKIIEHHBII pruKa3oM MuHucTepcTBa 00pa3oBaHus U HayKu PO
ot 17 mas 2012r Ne 413.

IIpuka3z MununcrepctBa npocsenienuss Poccniickoit denepanun oT
18.05.2023 Ne 371 "OG  ytBepxaeHuu  (eaepaibHON
00pa30BaTeNIbHON MPOrpaMMBI CpeAHEero o0mero obpa3oBanus”
(3apeructpuponan 12.07.2023 Ne 74228)

YyeOuuku

I.Mskumes I'.4., byxoBueB b.b., Corckuit H.H. ®u3uka. 10 kmacc.
YyeObuuk ans o0meoOpa3oBaTeNbHBIX OpraHu3anuii. ba3oBeil u
npodwibHBIN ypoBHH. M: [Ipocsemnienue, 2017.

2.Msakume I'.5., byxoBue b.b., Hapyruan B.M., [lapdenthena
H.A. ®usuka 11 xmacc. YdeOHWK i 0011e00pa3oBaTeIbHBIX
opranu3zaiuii. bazoBelii 1 npodunbHbIi ypoBHH. M: [IpocBerienue,
2017.

Hpyrue nocobus
(ecaiu MCTIONB3YHOTCS)

DIIEKTPOHHBIE PECYPCHI
(eciu UCTIONB3YHOTCS)

1. College.ru:®usuka http://college.ru/fizika/

2. ®usuka.ru. http://www.fizika.ru/

3. I'azeta «®usukay. http://fiz.1september.ru

4. Enunas xoyutekuus uQpoBbIX 00pa30BaTEbHBIX PECYPCOB.
http://school-collection.edu.ru/

CrpykTypa yueOHOTrOo
npeaMera

(TOpsAIOK M3yUYEHUS
OCHOBHBIX TEM)

10 kaace

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 O3HAHMS
®uszuka — Hayka o mpupone. HaydHble MeTOabl MO3HAHUS
OKpy>Karomiero mupa. Poiib 3KcliepuMEHTa M TEOPUU B Ipolecce
MO3HAHUS MPUPOJIBL. IKCIICPUMEHT B (PHU3UKE.
MonenupoBanue GuU3NYecKuX sSBIECHUIN U mporeccoB. HayuHbie
runote3sl. usndeckre 3aKOHbI M TEOPUH. | paHUIIBI TPUMEHUMOCTH
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¢uznueckux 3aKkoHOB. [IpuHLINUIT COOTBETCTBUS.
Poinb 1 MecTo Gu3uKku B GOpMUPOBAHUN COBPEMEHHOM Hay4HOU
KapTUHBI MUPA, B TPAKTUUYECKON AESITEIbHOCTHU JIIOEH.

Pa3zgen 2. Mexanuka

Tema 1. KunemaTuka

Mexannueckoe aBmkeHue. OTHOCUTENBHOCTh MEXAHUYECKOTO
nerkeHus. Cucrema orcuéra. TpaekTopus.

[Tepemenienne, CcKOpoCTh (CpemHsii CKOPOCTb, MIHOBEHHAs
CKOpPOCTb) U YCKOPEHHE MaTepUaIbHOM TOUKH, UX NMPOEKLUHU Ha OCH
cuctembl KoopauHaT. CrokeHue TMepeMelleHul U  CIO0KEeHUe
cKopocTeil. PaBHOMEpHOE M PpPaBHOYCKOPEHHOE NPSIMOJIMHEHHOE
JIBUKECHHE.

['paduky 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH
U TIEpEMEIIEHHS] MAaTEPHAIbHON TOUKU OT BPEMEHH.

CBobosHoe nmajzieHue. Y ckopeHre cBOOOIHOTO MaIeHusl.

KpuBonnHeliHOe aBmxkeHue. J[BHKEHHE MaTEpPUAIBHONW TOYKH
[0 OKPYXXHOCTH C IIOCTOSIHHOW IO MOZYJIO CKOpPOCTBIO. YTiOBas
CKOPOCTb, JIMHEHHasi ckopocTh. llepmon um wactora oOpalleHus.
IleHTpOCTpEMHUTENBHOE YCKOPEHHUE.

Tema 2. JIlunamMuka

[IpuHuun orHocuTensHocTH ["anunes. Ilepssiii 3akoH HeroToHa.

HNuepupnanpHble CUCTEMBI OTCYETA.

Macca tena. Cuna. IIpuHumn cynepno3uumu cuwil. Bropoit
3ak0oH HproToHa juist MarepuanbHOM Touku. Tpetuit 3akoH HproToHa
JUIsl MAaT€pUAJIBHBIX TOYEK.

3akoH BcemupHoro Ttarorenusa. Cuma Tspkectu. [lepBas
KOCMHUYECKasi CKOPOCTb.

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

Tpenue. Bunel Tpenus (Imokosi, CKOJbXeHUs, kadeHus). Cuna
tperust. Cyxoe TpeHue. Cuiia TpEeHUS! CKOJIBbXKEHMSI U CHJIa TPEHUs
nokosi. Koagdunment tpenust. Cusa conpoTUBICHUS IPU ABUKEHUN
TeJa B KUAKOCTH WX rase.

[TocTtynatensHoe M BpallaTelbHOE JABHXKEHHE aOCOIIOTHO
TBEPAOIO Tena.

MOMEHT CuJIbl OTHOCHUTEIBHO OCH BpamieHus. [lmedo cuibl.
VYcioBust paBHOBECUS TBEPAOTO Tea.

Tema 3. 3ak0oHbBI COXpaHEeHUS] B MeXaHUKe

Nmmynbe MaTepuanbHOM TOUKH (TENa), CUCTEMbI MaTEPUAIIbHBIX
ToueK. VMIysnbc Cuibl M U3MEHEHHME HMITyJbCca Tejla. 3aKOH
COXpaHEHUsI UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora crinbl. MOLIHOCTE CHIIBL.

Kunernueckass sHeprusi MarepuainbHOM Touku. Teopema 00
W3MEHEHUU KNHETUYECKON DHEPIHH.

ITorenunanpHas SHEprus. ITorenuuanbHas SHEprus
ynpyrojehopMUpOBaHHON MpykHHbL. [loTeHIManbHas 3Heprus Tena
BOJIN3M TOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble M HENOTEHUMATIbHbIE CHIbL. CBA3b pabOTHI
HENOTEHUUAIbHBIX CHJI C H3MEHEHHEM MEXaHUYECKOW SHEpruu
CHUCTEMBI TeJI. 3aKOH COXPAHEHUSI MEXAaHUYECKOWM SHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHMSL.

Pa3nea 3. Mosekynsipaas pu3nKka ¥ TepMOAUHAMHUKA

Tema 1. OCHOBBI MOJIEKYJIAPHO-KMHETHYECKOH TEOpUH




40

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpHH.
bpoynoBckoe nBmwxkenue. Jduddysus. Xapaktep IBIKEHUS U
B3aMMOJICHCTBUS 4YacTULl BellecTBa. MoJenu CTpoeHHs Ta3oB,
KUAKOCTEH W TBEPIBIX TeN U OOBSACHEHHE CBOICTB BEIIeCTBa Ha
OCHOBE 3THUX Mozeneil. Macca monekyn. KonudecTBo BeliecTsa.
[TocTostHHas ABoraapo.

TemmoBoe paBHoBecue. Temmeparypa u €€ msmepenue. Illkana
temnepatyp Llenbcus.

Mopnenb uaeanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYIISIPHO-
KMHETUYECKOW TEOpPHH UAeaTbHOro Ta3a. AOCOMIOTHAS TeMIepaTypa
Kak Mepa CpeIHEHd KHUHETUYECKON IHEPruu TEIJIOBOIO JIBUKEHHUS
yacTul] Tra3a. [a3oBele 3akoHbl. YpaBHeHHe MeHaeneeBa—
Kunaneiipona. 3akon Jlanerona. M3omporiecchl B uaeaibHOM Ta3e C
MOCTOSTHHBIM KOJTMYECTBOM BeriecTBa. [ paduueckoe npeacraBieHue
M30TIPOIIECCOB: N30TEpPMa, U30X0pa, n300apa.

Tema 2. OcHOBBI TEePMOIMHAMMKH

TepmonnHamuueckas cucrema. BryTtpeHnnss JHEprus
TEPMOJUHAMHYECKOH  CHUCTEMBI M  CIOCOOBI €€ U3MEHEHHS.
KonuuectBo  temnorel u  pabora. BHyTpeHHsss — sHeprus
OJIHOATOMHOTO  HWJ€aJlbHOro  raza. Buasl  Termonepenayu:

TCIJIOIIPOBOJHOCTD, KOHBCKIIUA, H3IYy4YCHHUC. yI[eHBHafI
TETIOEMKOCTh BEIIIECTBA. KonngectBo TETUIOTHI npu
Terionepeaaye.

[Tonstue 00 amuabatHom mpouecce. [lepBbiif  3akoH
TepMOJUHAMUKH. [I[pMeHeHne nepBoro 3aKOHa TEPMOJUHAMHUKH K
uzonporeccam. ['padpuueckas uaTeprperanus paboTsl rasa.

TenmoBble MamuHbl. [[pUHIMOBI JEHCTBUS TEIUVIOBBIX MAllWH.
[TpeoOpa3zoBanus s>Heprun B TeroBbix MamuHax. KITJ TermoBoit
MammHbl. [uki Kapro u ero KII/I.

Bropoii 3akoH TepmonuHamuku. HeoOpaTumMocTh mporieccoB B
npupone. TemmoBble OBUrarenu. OKOJOTUYECKHE MPOOIEeMbI

TEIIOHEPTETHKHU.
Tema 3. ArperarHbie cocTOsiHMSI BemecrBa. Ma3oBble
nepexoabl

[TapooOpazoBanne u koHaeHcauus. lcrmapeHue U KUIIEHHE.
AOcComoTHAs U OTHOCUTENbHAS BIIAXXHOCTh BO3yXa. HackleHHbIN
map. YjAenbHas  TeIuioTa  MmapooOpa3oBaHMs.  3aBUCUMOCTh
TEMIIEPATyPhI KUTICHUS OT AaBJICHUS.

TBépnoe Temo. Kpucrammmueckue u  aMopdHble Tena.
AHU3OTpOIUSL  CBOMCTB  KpHUCTalioB. JKuAKHME  KpUCTAJIIBL.
CoBpemennble  Marepuanbl. IlmaBnmeHue u  KpUCTaUIM3ALUS.
VY nenbHas TEmIOTa MIaBICHUS.

YpaBHeHHE TEIIOBOTO OasiaHca.

Paznen 4. DiaekTpoanHaMuka

Tema 1. DnekTpocTaTuKa

ONekTpu3anusa Ted. OJeKTpudyeckuil 3apsa.  JlBa  Buma
ANEKTPUYECKUX  3apAnoB.  [IpoBOAHMKH,  OUANEKTPUKA U
MOJTYPOBOIHUKH. 3aKOH COXPAHEHUS AIEKTPUYECKOTO 3aps/ia.

Bzaumopneiicteue  3apsinoB.  3akoH Kynona.  Toueunslii
AIEKTPUUECKUM 3apsa. OJeKkTpudeckoe mnoJie. Hampsk€HHOCTh
ANIEKTpUYecKkoro mnoisd. [IpuHIMN cyneprno3uuuu 3JIeKTPUUECKUX
nosei. JInHuU HanpsHKEHHOCTH AJIEKTPUYECKOTO MOJIA.

Pabora cun snexTpocraTiuueckoro nossi. Ilorenuuman. Paznocts
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MOTEHITMANOB. [IpOBOHUKH M IUAJIEKTPUKH B JIEKTPOCTATHIECKOM
nosie. Jlusnekrpudeckas IPOHUIIAEMOCTb.

Onektpoémkocth. KonaeHcatop. DIeKTpOEMKOCTb TUIOCKOTO
KOHJIEHCATOpa. DHEPTrus 3apsyKEHHOI0 KOHJIEHCAToOpA.

Tema 2. IlocTrosiHHbI JjekTpuyeckuii TOK. Tokum B
Pa3IHYHBIX cpeax

DIIEKTPUUYECKHUI TOK. Y CIIOBUS CYIIIECTBOBAHUS JIEKTPHUUECKOTO
Toka. Mcrounuku Toka. Cuna Toka. [1ocTOSHHBIN TOK.

Hampsokenne. 3akon Oma 15 yyacTKa IeTH.

DJIEKTPUYECKOE CONPOTHUBJICHUE. Y AEIBHOE COMPOTHUBIICHHE
BemiecTBa.  [locnmemoBarenbHOe,  Mapajyie]bHOE,  CMEIIAHHOE
COEIMHEHHUE MPOBOJHUKOB.

Pabora nsnextpuyeckoro Toka. 3akoH Jlxoyns—IJleHua.
MOIHOCTh 3NEKTPUUECKOTO TOKA.

OJIC m BHYTpEHHEE COINPOTHBICHHE HCTOYHHMKA TOKAa. 3aKOH
Oma a71s monHOM (3aMKHYTOM ) DJIEKTPUYECKOM LEMH.

DNEeKTpOHHAsT  MPOBOJAUMOCTD TBEPBIX METaJIJIOB.
3aBUCHMOCTh  CONPOTUBIEHUS  METAJUIOB  OT TEMIIEpPaTyphl.
CBepXIpOBOIUMOCTb.

ONEeKTpUYeCKHii TOK B Bakyyme. CBOICTBa 3JIEKTPOHHBIX
MTy4YKOB.

[TonmynpoBonuuku. CoOCTBEHHas U MpPUMECHAas MPOBOIMMOCTH
MOJTyIPOBOITHUKOB. CaolicTBa p—n-niepexona.
[TomynpoBOAHUKOBBIE PUOOPHI.

DIIEKTPUUYECKHUM TOK B pacTBOpaX M pacruiaBax 3JIEKTPOJIUTOB.

DIEKTPONUTHYECKAs AUCCOLMALIMS. DIEKTPOIIHU3.

OnekTpuyecknuii  TOK B Tazax. (CaMoCTOSATENbHBIM U
HECAMOCTOSTENBHBIN pa3pan. Monnus. [lnazma.

11 kiaace

Pa3znen 4. DiiekTpoauHaMuKa

Tema 3. MarautHoe noJie. JJeKTPOMATHUTHAS HHAYKIUSA

[locrossHHble ~ MarHuThl.  B3anMonelcTBHE  MOCTOSHHBIX
MarHuToB. MarHuTHoe 10j€. BeKTOp MarHuTHOW WHIYKIIUH.
[IpuHUUIT CynHepno3uLUU MAarHUTHBIX IOJE€H. JIMHMM MarHuTHON
uHayknuu. KapthHa  JMHUMA ~ MArHUTHOM — WMHIOYKIUU  TIOJISI
MOCTOSIHHBIX MarHUTOB.

MaruutHoe 1oJIe TpPOBOJAHMKA C TOKOM. KapTuHa nuHUM
WHIYKUUU MArHUTHOTO TMOJS JJMHHOTO NPSIMOTO TMPOBOJAHHMKA M
3aMKHYTOTO KOJIBLIEBOTO MPOBOJHUKA, KATYIIKA C TOKOM. OIBIT
Opcrena. BzaumopeiicTBre NPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHuna, €€ wMoxayinb M HampaBieHue. JIBH>keHue
3apsOKEHHOM YacTHIbI B OJHOPOJHOM MarHutHoM Tmose. PabGota
cuibl JIopeHna.

SIBnenue asekTpoMarHuTHOM MHAyKnuM. [loToxk  BekTopa
MarHuTHOM MHAyKuMU. D/IC mHAYKUIMU. 3aKOH 3JIEKTPOMAarHUTHOMN
nHaykunu Papanest.

Buxpesoe snexrpuueckoe nose. /JC MHAYKIIMU B TPOBOJIHUKE,
JIBUKYILIEMCS ITOCTYIATEIbHO B OJJTHOPOJHOM MAarHUTHOM TOJIE.

IIpaBuino Jlenna.

WHIyKTUBHOCTS. SIBnenue CaMOWHIYKIIUU. OJIC
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CaMOMHIyKIIMU. DHEPrUsi MArHUTHOTO I0JIsSL KATYIIKU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

Pa3gea 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanu4eckue U 3JJeKTPOMATHUTHBIE KOJIeOaHUS

Konebarenprass  cuctema.  CBOOOAHBIE ~ MEXaHHYECKHE
konebanus. [apmonmueckue konebanusa. Ilepwoxn, wyacrtoTa,
ammutyna o gasa  xonmeOanuil.  IIpy>KUHHBI ~ MasTHUK.
Maremarnueckuii MAasITHUK. VYpaBHeHue FapMOHMYECKHUX
koneOanuii.  IlpeBpalieHue SHEpruM NpU  TAPMOHMUYECKUX
KoJIeOaHusX.

Konebarenpupiii  kKoHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIC
KosiebaHus B UJCAIBHOM KOJIEOATEIbHOM KOHTYype. AHaIOrus
MEXIy MEXaHWYECKUMHU U DIIEKTPOMATHUTHBIMU KOJIEOaHUSMHU.
@opmyna TomcoHa. 3aKOH COXpaHEHHUS JHEPIMM B HACAIBHOM
KOJIe0aTeIbHOM KOHTYPE.

[IpencraBnenue o 3aryxaroUMx KojeOaHMsX. BbIHyXIeHHbIE
MEXaHUYECKUE Kose0aHusl. Pe3onanc. BriHyX1cHHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHMs.

[lepemennbiii  Tok. CHHYCOMAANBHBIM TEPEMEHHBIM  TOK.
MoIHOCTh NEPEMEHHOTO TOKa. AMIUIMTYHOE U JACUCTBYIOLIEE
3HAYEHHUE CUJIbI TOKA U HAIIPSKEHMUSL.

Tpancpopmarop. IlpousBonacTBo, mnepegaya u mnotpelieHue
AIIEKTPUYECKON IHEPIHH. DKOJIOTMUECKHE PUCKH MIPU MPOU3BOJICTBE
aneKTpo3Heprun. KynbTypa HCHONB30BaHUS 3JIEKTPOIHEPTMHM B
ITOBCEJTHEBHOM KU3HH.

Tema 2. MexaHu4ecKue U 3JIeKTPOMATHUTHBIE BOJTHBI

MexaHuuyeckrue BOJIHBI, YCIIOBUSL pacipocTpaHeHud. Ilepuon.
CkopocTh pacnpocTpaHeHHMs W JiauHA BOJHBL [lonepeunsle u
poJoJbHbIE BONIHBI. HTeppepeHuus u nudpakuns MeXxaHUUeCKUx
BOJIH.

3Byk. Ckopoctb 3ByKa. [’ pomkocTs 3Byka. Bricota ToHa. TemOp
3ByKa.

DNeKTPOMarHuTHbIE BOJHBL. ~ YCIIOBUS  M3JIy4YCHUS
AJIEKTPOMAarHUTHBIX BOJH. B3aumHas opueHtrauus Bektopos E, B, v
B DJIEKTPO-MarHUTHON BojiHE. CBOWMCTBA 3JIEKTPOMATHUTHBIX BOJIH:

OTpa’KeHUe, MIpPEJIOMJIEHUE, NoJIsIpU3aLus, audpaxius,
uaTepdepenmusa. CKOpOCTh JIEKTPOMATHUTHBIX BOJIH.
[Ixama 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue

SJICKTPOMAIrHUTHBIX BOJIH B TCXHUKC U 6I)ITy.
[lpuHIMOBl  paguocBs3M W TeleBUACHMA. Panuonokanus.
DNeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOUIeH cpeabl.

Tema 3. OnTuka

I'eomeTpuyeckas ontuka. IIpsMonuHeiiHOE pacnpocTpaHEHUE
CcBeTa B OOHOPOHOU cpene. JIyu cBera. ToueuHblid HICTOYHUK CBETA.
OtpaxkeHne cBeTa. 3aKOHbl OTpaxkeHus cBera. [locTpoenue
M300paXeHHH B IJIOCKOM 3€pKale.

[Ipenomnenue  cBeta.  3akOHBI  MPEJIOMJICHHUS  CBETA.
AOCONMIOTHBIM MOKa3atens mpenomieHus. [lomHOoe BHyTpeHHEe
oTpakeHue. [IpeaenbHblil yroa NoJIHOro BHYTPEHHETO OTPaKEHUSI.

Hucnepcust cBeta. CnoxHbli coctaB Oenoro csera. LIBer.
Cobwuparoniye ¥ paccerBaronine JUH3bL. ToHKas auH3a. DOKyCcHOE
paccTossHUE M ONTHYECKas Cujla TOHKOM JuH3bL. IlocTtpoenue
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M300paXeHUI B COOMpAIONINX U pacceuBaromux juH3ax. Gopmyna
TOHKOM JIMH3BL. Y BEJIMYECHUE, 1aBAEMOE JIMH30M.

[Ipenenbr TPUMEHUMOCTH TEOMETPUUYECKOM ONTHKH.

BonnoBas ontuka. HWHTepdepennus cBeta. KorepeHTHbIe
WCTOYHUKH. YCIIOBHSI HAaONIONEHUS MaKCUMyMOB M MHHHMYMOB B
UHTep(EPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHKOB.

Hudpakuus cera. JludpakiuonHas pemeérka. YciaoBue
HaOJII0/IEHUS IJIaBHBIX MaKCHMYyMOB npu naJieHun
MOHOXPOMaTHUYECKOT0 CBETa Ha MU PAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

Pa3nes 6. OcHOBBI cieHAJILHOM T€OPUH OTHOCUTEIbHOCTH

I'panuibl NPUMEHUMOCTH KJIACCHUUECKON MeXaHUKH. [locTynaTsl
TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTb MOJIYJSL CKOPOCTH
CBETa B BaKyyMe, IPUHILIUII OTHOCUTEIbHOCTH DUHILTEITHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH U
COKpAalICHUE JUINHBI.

DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBL.

CBsi3p Maccel € DJHEprMed W HUMIYJIbCOM  CBOOOIHOM
YaCTHUIIBI.

DHeprust MOKOsi CBOOOTHON YaCTHIIBI.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. D1eMeHTBbI KBAHTOBOM ONITHKH

@®otonsl. @opmyna Ilmanka cBs3m »HEpruum (oToHa C €ro
4acTOTOW. DHEPrus U UMIYJIbC POTOHA.

OtkpeiTne u wuccnenoBanue ¢orodpdekra. Ombiter A. T
CroneroBa. 3akonbl (oTodddexta. YpaBHeHHe DUHIITEHHA s
doroaddexra. «Kpacnas rpanuna» portorddexra.

HaBnenne cBera. OmbeiTel [I. H. JlebeneBa. Xumudeckoe
JIICUCTBHUE CBETA.

Tema 2. CTpoenne atoma

Mogens atoma  Tomcona.  Ombitel  Pesepdopma  mo
paccesHuro-yactull. Ilnanerapnas moaens atoma. [loctynarsr bopa.
W3nyyeHue u norioueHne GOTOHOB MPH MEepexoie aToMa C OJITHOTO
YpOBHS 3HepruM Ha napyrol. Buasl cnexTpoB. Crnexktp ypoBHeH
SHEPrUM aTomMa BOJOpOJa.

BoaHoBEIe CBOMCTBA  4YacCTHIL. Bomust  pge  Bpoitns.
KopnyckysipHO-BOITHOBOH yaJIu3M.

CrnoHTaHHOE€ M BBIHYXJCHHOE W3JIy4€HHE. YCTpPOWCTBO U
IOPUHIUN padoThI J1a3epa.

Tema 3. AToMHOE sIAPO

DKCIEPUMEHTHI, TOKa3bIBAIOUIUE CIIOXKHOCTh CTPOEHUsS sJpa.
OTKpBITHE  PAAMOAKTHUBHOCTH. OnbITHI Pesepdpopna  mo
ONPEJEIICHUIO COCTaBa pagUOAaKTUBHOIO wu3inydeHus. CBoiicTBa
anb(da-, O6era-, raMMa-u3aydeHus. BausHHe paguOaKTHUBHOCTH Ha
JKUBble OopraHu3Mbl. OTKpbITHE NPOTOHA M HeWTpoHa. HykioHHas
Mozaenb snpa [eiizenOepra—MBanenko. 3apsn sapa. MaccoBoe
gucio sapa. M3oromsl.

Anbda-pacnian. IIEKTpOHHBIA W TIO3UTPOHHBIN OeTa-pacmaj.

['amma-uznydenne. 3akOH paJIMOAKTUBHOTO pacnaja.




44

OHeprus CBS3M HYKJIOHOB B sape. Snepubie cuibl. [ledekt
MAacchl A1pa.

Snepusle peakuuu. Jlenenue u CUHTE3 SIED.

SAnepusiii  peaktop. TepmosimepHblii cunTte3. I[Ipobrmembr u
NEPCIEKTUBBl  SACPHOM HHEPreTHKU. OKOJOTUYECKUE ACIEKThI
AJIEPHON SHEPTETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE MO3UTPOHA.

MeTozab! HaOIIOICHHSI U PETMCTPALIUU 3JIEMEHTAPHBIX YACTHIL.

OyHIaMeHTATbHBIC B3auMojelcTBHus. EnuHCTBO (pru3uveckoi
KapTUHBI MUPA.

Pa3nea 8. DiieMeHTBI acTpoPU3UKHU

Bun 3Bé3nnoro uHeba. Co3Be3ausi, ApKHe 3BE3MBI, IIAHETHI, UX
BUJUMOE JBUKCHHUE.

Conneuynas cucrema. [lmanersl 3eMHO# rpynmbl. [lnaneTsi-
TMFaHTBl M MX CIIyTHUKH, KapjiuKOBbIE IUIaHEThl. Manble Tena
CoslHEeUHOW CUCTEMBI.

Connne, ¢otochepa u armocdepa. ConHeuHass aKTHUBHOCTb.
Ucrounuk »sHeprum ComHina u 3BE3N. BHyTpeHHee cTpoeHHE
Connua. Ycnosue paBHoBecus B Comnue. Temmneparypa B LieHTpe
Connama. Ilepenoc osueprum wu3 1eHtpa Connna. CoJHEYHBIE
HEUTPHHO.

3BE3/bI, UX OCHOBHBIE XAapAaKTEPUCTUKH: Macca, CBETUMOCTb,
paamyc, TeMIlepaTrypa, uX B3auMoCBsI3b. JnarpaMMa «CeKTpaabHbIN
KJIAaCC — CBETHUMOCTbY». 3BE3/bl TJIaBHOW IOCIIEOBATEIbHOCTH.
3aBUCHUMOCTb «Macca — CBETUMOCTb» M 3BE3[ TIJIABHOU
nocneaoBareabHoCcTU. BHyTpeHHee cTpoeHue 3BE371. CoBpeMEeHHbIE
IIPEJCTaBICHUS O NMPOUCXOKIACHUM W 3Boitonmu ConHLIa U 3BE3N.
Otanbl kM3HU 3BE3A. Mueunsii Ilyth — Hama [anakTuka.
CrnumpanbHas cTpykrypa ['anakTuku, pacrpenencHue 3BE3N, rasa U
meutd. Ilonoxxenue u asmkenne Connna B ['anmaktuke. Ilimockas u
cdepudeckas moJcucTeMsl ['amakTHKH.

Tunel ranaktuk. Paguoranaktuky u kBasapbl. YEpHbIE NBIPHI B
AJlpax TrajJlakTUK.

Bcenennasi. Pacmmpenne  Bceenmennoit.  3akon  Xa0O0Oma.
Pazberanne ramaktuk. Bospact u pamumyc Bcenennoi, Teopus
bonpmioro B3peiBa. Mogens «ropsuert Bcenennoin». PenmnkroBoe
U3ITyYEHHUE.

Ponp actpoHomMum B mNo3HaHUM HpHpoAbl. MaciTabHas
cTpykrypa Beenennon. Meraranaktuka.

@OpMBI KOHTPOJIA

Ycerabrii onpoc. IluceMenHble paboOTH (CaMOCTOSITENbHBIE PaOOTHI,
KOHTPOJIbHbIE ~ pabOThl, JOUKTAaHTbl IO TEPMHMHAM, TECTHI).
JlaGopaTopHbie pabOTHI.




