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1. IHosicHMTeJbLHAA 3aAMNCKA

Copneprxanue [Iporpammsl HampaBiieHO Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI MHUpa
yuamuxcs 10—I11 kmaccoB mpu oOyueHun ux (usmke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
IesaTenbHOCTHOTO monaxoaa. IIporpamma coorBerctByeT TpeboBanusM PI'OC COO k mraHupyeMbIM
JUYHOCTHBIM, TPEAMETHBIM M METalmpeIMEeTHbIM pe3yjabTaTaM OOYy4eHMs, a TaKKe YUHUTHIBAeT
HEOOXOMMOCTh PEANH3ALUU MEKIPEAMETHBIX CBA3eH (M3MKH C €CTECTBEHHO-HAYYHBIMH Y4eOHBIMU
npenMeramMu. B Hell onpeaensitoTcs OCHOBHbBIE LENHM U3ydeHHs] (U3UKH HAa YPOBHE CpEIHEro oOIero
o0pa3oBaHMs, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHHS Kypca (MU3UKU: JMYHOCTHBIC, METaNpeIMETHHIC,
npeaMeTHBIC (Ha 6a30BOM YpOBHE).

IIporpamma BKIrOYaeT:

* IUTAHUpPYEMbIE pe3yJbTaTbl OCBOCHHUS Kypca (u3uku Ha 0a30BOM ypOBHE, B TOM 4YHCIIE
MPEeIMETHBIEC PE3YNIbTAThI IO TOaM O0yUYCHHUS;

* cogepxkanue yueoHoro npeamera «dusnkay mo rogaM oOyueHus;

* IPUMEPHOE TEMATHYECKOE IJIAHUPOBAHUE C YKA3aHWEM KOJIMYECTBA YAaCOB HA U3yUEHUE KaXKAO0U
TEMbI U MPUMEPHON XapaKTEPUCTUKOW y4eOHOU NEATENbHOCTH YYallluXCsl, pealnu3yeMoil Mpu U3ydeHUH
3TUX TEM.

[TporpaMma MOKeT OBITH HCIIOJIb30BaHA YUUTEISIMU KaK OCHOBA ISl COCTABJICHUS CBOUX PabOUunX
nporpamMMm. llpu pa3paboTke paboueil mporpaMmbl B TEMATHYECKOM IUIAHUPOBAHWUU JIOJDKHBI OBITH
YYTEHbl BO3MOXKHOCTHU HCIIOJB30BAaHUS AJIEKTPOHHBIX (LIU(PPOBBIX) 0OPa30BATEIBHBIX PECYPCOB,
SBJIAIOIIMXCS y4€OHO-METOJMYECKUMHU MaTepuajlaMu (MYJIbTUMEIUIHBIE NPOTrpamMMbl, 3JIEKTPOHHBIE
y4eOHUKHU U 3aJJaYHHUKH, SJIEKTPOHHBIE OMOIMOTEKH, BUPTYyajbHbIe 1a00paTOpUU, UTPOBBIE MTPOTPAMMBI,
KOJUICKIIMHM TTH(POBBIX 00pa30BATEIbHBIX PECYPCOB), PEATU3YIOIIMMHU JHIAKTUYECKAE BO3MOKHOCTH
UKT, conepkanue KOTOPBIX COOTBETCTBYET 3aKOHOJATENHCTBY 00 00pa3oBaHuUU.

Pabowas mporpamMmma HE CKOBBIBAC€T TBOPUYECKYI0 HHHIIMATHBY YYHTENEH W MPEIOCTABISACT
BO3MOXXHOCTh JJIsl Pealiu3allii Pa3IMYHBIX METOJUYECKHUX MOJXO0J0B K OpraHU3ali 00y4deHHs (PU3UKe
IIPU YCJIOBUM COXPAHEHHUs 0053aTelbHON YacTH cojepkaHus Kypca. KonruecTBo 4acoB B TEMaTHUYECKOM
TUTAHUPOBAHUH HA U3YYECHHE KAXKIIOM TEMbl SBIIAETCS OPUEHTUPOBOYHBIM U MOXKET ObITh U3MEHEHO KaK B
CTOPOHY YMEHBUICHMSI, TaK U YBEJIMYEHUS B 3aBUCUMOCTH OT PEaIM3yeMbIX METOJAMYECKUX MOAXO/I0B U
YPOBHS TIOJTOTOBJIIEHHOCTH YYaITHXCA.

1.1.00masa xapakTepucTHKa y4e0HOro npeamera

Odu3uka Kak Hayka o HauOonee OOIIMX 3aKOHAX MPHUPOJBI, BBICTYNAas B KadyecTBe Y4eOHOTO
mpeAMeTa B IIIKOJIE, BHOCHUT CYIIECTBEHHBIM BKJIQJ B CHCTEMY 3HAHUH 00 OKpYXKaIoIIeM MHUpE.
[xonpHBIA Kypc (PU3UKH — CHCTEMOOOPA3YIOUIUHN JUIsi €CTECTBEHHO-HAYYHBIX YUEOHBIX IMPEIMETOB,
MOCKOJIBKY (PM3UYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SIBIICHUN, U3y4aeMbIX XUMHUEH, OMOJIOTHEH,
busnueckoii reorpadueil u actponomueil. Mcrnons3oBanue U akTHBHOE MMPUMEHEHHE (DU3MUECKUX 3HAHUHN
OTIpeNeNsieT XapakTep W Pa3BUTHE PA3HOOOpPA3HBIX TEXHOJOTUH B cdepe IHEPreTUKH, TPAHCIOPTa,
OCBOEHHSI KOCMOCa, TIOTYyYEHHsSI HOBBIX MaTEpHUalioB C 3aJlaHHBIMU CBOMCTBaMH u 1p. V3yuenue huszuku
BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHHUE ECTECTBEHHO-HAYYHOW KapTUHBI MHpa YydYalluxcs, B
dbopMUpOBaHHE yMEHUW NTPHUMEHATh HAy4YHBIH METOJ| TMO3HAHWS TPU BBHIMOTHEHUH HUMH Y4eOHBIX
HUCCIIEJIOBaHUM.

B ocHOBY kypca ¢U3MKH CpeHEH IIKOJbI MOJOKEH psJ UAeH, KOTOPhIE MOXHO paccMaTpUBaTh
KaK MIPUHITUIIBI €T0 TTIOCTPOCHHUSI.

Hnes mesocTrHocTH. B cOOTBETCTBUM € HEMl Kypc SIBISIETCS JIOTMUECKH 3aBEPUIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3/iejoB (PU3MKH, BKIIOYAET KaK BOMPOCH KJIACCHUECKOW, TaK H
COBPEMEHHO! (PU3UKH.

Hnesi renepanusanum. B coorBercTBUM ¢ Hell Marepuan Kypca (U3UKH OObETUHEH BOKPYT
¢busnueckux Teopuil. Bemymmm B Kypce sBisercs (OpMUPOBaHUE MPEACTABICHUI O CTPYKTYPHBIX
YPOBHSIX MaT€pHH, BEIIECTBE U TOJIE.



Hnpes rymanurapusanmu. EE peanusanus npeanosnaraeT MCIOJIB30BaHUE T'yMaHUTapHOIO
noTeHIana (U3NYEeCKON HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHS (PU3MKU C pa3BUTHEM OOIIECTBA, a TAKXKe
C MMPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH U 3KOJIOIMUYECKUMHU ITPOOIEMaMHU.

Hpes npukiaagnoii HanpasiaeHHocTH. Kypc ¢usuku npennosnaraer 3HaKOMCTBO C IIMPOKUM
KPYroM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHUN U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hpess 3xojorm3ammu  pealnsyercss IOCPEACTBOM  BBEICHHMS  DJIEMEHTOB  COACPIKAHMS,
MOCBALIEHHBIX AKOJOTMYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHUKH U
TEXHOJIOTUH, a Takke 0O0CYXJeHus NpoOjeM palMOHAIBHOIO HNPUPOAONOIb30BAHUSA U 3KOJIOIMUYECKON
0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMU Kypca (U3UKU CpeJHEH IIKOJIbI SABISAIOTCS (U3NYECKHE TEOpUHU
(popmupoBanue  TpeACTaBICHUH O  CTPYKType TOCTpPOCHHS  (PU3MYECKOH  TEopuu, poJin
(GyHIaMEHTaJIbHBIX 3aKOHOB M IPHHLMUIIOB B COBPEMEHHBIX IPEJCTABICHHUAX O MPHUPOJE, I'paHHLAX
IIPUMEHUMOCTH TEOPUM, JJIs1 OTIMCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUH U IPOLIECCOB).

CuCTEeMHO-EATENbHOCTHBIM TOAX0X B Kypce (U3MKM peanusyercs MpekIe BCero 3a CHeT
OpraHU3aIH SKCIIEPUMEHTAILHON JesITeIbHOCTH oOydarommxcs. s 6a30Boro ypoBHs Kypca (pu3uku
— 3TO HCIOJIb30BAaHUE CHCTEMbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M J1a0OpaTOPHBIX
paboT, KOTOpeIe B MporpaMMe OOBEAMHEHBI B OOLIMI CIHCOK YYEHHYECKHUX NPAKTUYECKHX padoT.
Bbinenenue B yKkazaHHOM IepedHEe JIaOOPAaTOPHBIX pabOT, MPOBOJUMBIX Ul KOHTPOJIS U OLIEHKH,
OCYILIECTBIISIETCSl YYaCTHUKaMH 0Opa30BaTEIbHOIO MPOIEcca UCXOAS U3 OCOOEHHOCTENW TEMaTUYeCKOIo
IUTAHUPOBAHMS M OCHaIeHus kabuHera (usuku. [Ipu 3TOM obecnieunBaeTcs oBajieHue 00yJarOIIMMUCS
YMEHHUSMH TPOBOJIUTH KOCBEHHBIC W3MEPEHUs, MCCIEIOBAHHS 3aBUCHMOCTEH (DPU3MUYECKUX BEIHYMH U
IIOCTAaHOBKY OIIBITOB I10 IPOBEPKE MPEAIOKEHHBIX THIIOTES

. boinpllioe BHUMaHuE yAENseTcsl pelIeHHI0 pacu€THBIX M KaueCTBEHHBIX 3aaay. [Ipu stom g
pacu€THBIX 3a7ay MPUOPUTETOM SBISIOTCS 3aJauyd C SBHO 3aJaHHOM (U3UYECKOM MOJIeINbIo,
[IO3BOJISIIOIINE IPUMEHSTh W3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pas3jeiia Kypca, Tak U
UHTETpUPYs 3HAHUS U3 PAa3HBIX pa3nesoB. /[l kKadeCTBEHHBIX 3a1a4 IPUOPUTETOM SBISAIOTCS 3aaHus Ha
OOBsSICHEHUE MpPOTeKaHUs (U3NYECKUX SIBICHUHA M MPOIECCOB B OKPYKAIOMIEW JKWU3HHU, TpeOyromue
BbIOOpa (PU3NUECKOM MOJIENN AJISl CUTYalluH PAKTUKO-OpPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ tpedoBanusimu GI'OC COO k MarepuaibHO-TEXHMUECKOMY OOECIICUEHUIO
y4eOHOro mpoliecca J€MOHCTPALMOHHOE 000pyAOBaHHE (OPMHUPYETCSI B COOTBETCTBUU C HPUHIUIIOM
MUHUMAaJIbHON JIOCTATOYHOCTU M 00ECIEYMBAET MMOCTAHOBKY MEPEUYMCIEHHBIX B MPOTrpaMMe KIIFOUEBbIX
JNEMOHCTPAIMA  JUIsl  MCCIENOBAaHUS M3Y4YaeMbIX SBJICHHH W  NPOLECCOB, HOMIUPHUUYECKHX H
(yHIlaMEHTaJIbHBIX 3aKOHOB, HX TEXHWYECKUX MpuMeHeHuid. B coorBerctBuM ¢ IlocraHoBieHnem
ITpaButensctBa PO ot 11 okta6ps 2023 r. Ne 1678 “O6 yrBepxkaenun IIpaBun npumeHeHUs
OpraHM3alMsIMH, OCYIIECTBISIOINIMMU O0pPa30BaTEIbHYIO JEATEIBHOCTh, JJIEKTPOHHOrO OOydeHus,
JMCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHMM MpH peanu3anuud 00pa3oBaTeNbHBIX Mporpamm’
71a00paTOpHbIE U MPAKTUYECKUE 3aHATUS U MHbIE (POPMBI YUEOHBIX 3aHSITUH 110 JaHHOMY IIPEIMETY MOTYT
ObITh OpPraHM30BaHbl C MPUMEHEHHEM D3JIEKTPOHHOTO OOyueHHs, AMCTAHIIMOHHBIX O0Opa30BaTENbHBIX
TEXHOJIOTUH, BUPTYaJIbHBIX JabopaTopuil pa3MelieHHbIX Mo JaHHOMY npeamery B MO (MockoBckoit
9JIEKTPOHHOM IIIKOJIE), a TaKXKe Ha JAPYrux OecIulaTHBIX IulaTdopmax, B TOM YHCIE B DJIEKTPOHHOMH
uHpopmalnoHHo! oOpa3oBarenbHOM cpene PITY.



Henanb n 3axaun yueOHOro npeamera

OCHOBHBIMU LETSAMH U3Y4eHUS PU3UKU B 00IIEM 00pa30BaHUHU SBISIFOTCS:

— ¢opMupOBaHHE HMHTEpeca M CTpeMJIeHHs OOydaroluxcs K HAyYHOMY H3YYEHHUIO IPUPOJIBI,
Pa3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

—  Dpa3BUTHE TMPEJCTaBICHMM O HAYYHOM METOJA€ TMO3HaHus UM (HOpMHUpOBaHHE
MCCIIEI0BATEIBLCKOTO OTHOIICHHS K OKPY)KAIOIIUM SIBIICHHSIM;

— (dopmupoBaHNE HAay4YHOTO MHPOBO33PEHMSI KaK pe3ysibTara H3Y4Y€HHUS OCHOB CTPOCHHS
MaTepud U (QyHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;

— (dopMupoBaHHE€ YMEHUU OOBSCHATH SIBJICHHUS C MCIOJNb30BaHUEM (U3MYECKUX 3HAHUU U
HAYYHBIX JOKa3aTeIbCTB;

— ¢opMupOBaHUE MPEACTABICHUN O poiu (GU3MKH AJISl Pa3BUTUSL PYTMX €CTECTBEHHBIX HAyK,
TEXHUKH U TEXHOJIOTHIA.

JlocTuxkeHnue 3TUX Lieeil o0ecreunBaeTcs pelieHHeM CIEAYIOIMX 3a/ad B Mpolecce HU3yueHus
Kypca (U3UKU Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHMs:

— npuoOpeTeHrne CUCTEMbI 3HAaHUN 00 00ImUX (PU3HUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSIX,
BKJIIOYAass MEXaHUKY, MOJEKYSIPHYIO (DH3HKY, SJIEKTPOJUHAMUKY, KBAHTOBYIO (U3UKY U DIEMEHTHI
acTpo(H3uKH;

— ¢opMHpOBaHHE YMEHHU TMPUMEHSATh TEOPETHUECKUE 3HAHUS JUIS OOBSICHEHUS (PU3MUYECKUX
SIBIIGHUY B IPUPOJIE U JIJIsl IPUHATHUS IPAKTUUECKUX PEIICHUI B MOBCEIHEBHOM KU3HH,

— OCBOGHHE CIOCOOOB PEIICHHUS PAa3IWYHBIX 33/1a4 C SIBHO 3aJaHHON (DU3MYECKOW MOJENbIo,
3a/la4, MOAPA3yMEBAIOIIUX CAMOCTOATEIbHOE co37aHue (U3NYECKOW MOJENu, aJeKBATHOW YCIOBUSIM
3aJauu;

— TOHMMaHHE (UBNYECKUX OCHOB M TMPHUHIMIIOB JACUCTBUS TEXHUYECKHUX YCTPOWUCTB H
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

— OBIIQJICHHE METOJaMH CaMOCTOSITENIbHOTO IUIAHUPOBAaHUS W MPOBEIEHUS (PU3NUECKHUX
HKCIEPUMEHTOB, aHAJIN3a U MHTEPIPETAUN WHPOPMALIUHU, ONPENEICHUSI TOCTOBEPHOCTH MOIY4YEHHOTO
pe3ynbrarta;

— CO3JaHUE€ YCIOBUM MJi1 pPa3BUTUS YMEHUM MPOEKTHO-UCCIEAOBATEIbCKON, TBOPUYECKOMN
NeSITeIbHOCTH.

1.2. MecTto y4eOHOro npeaMera B y4eOHOM IJIaHE

B cootserctBun ¢ ®I'OC COO ¢usuka spnsercs 00s3aTeNbHBIM IIPEIMETOM Ha YPOBHE CPETHETO
oOmero oOpaszoBanus. [laHHas mporpamMma npeaycMaTpuBaeT u3ydeHue (uU3nKd Ha 0a30BOM ypOBHE B
oobéMe 136 u 3a nBa roma obyuenus mo 2 u B Hexemo B 10 m 11 kiaccax. B Tematmueckom
wianupoBanuu i 10 m 11 kjmaccoB mpeamnosnararoTcs pe3epB BPEMEHH, KOTOPBIA YYUTENb MOXKET
UCIOJIb30BATh TI0 CBOEMY YCMOTPEHMIO, U TIOBTOPUTEIHHO-0000IAOIINE YPOKH.

Jlrobas pabouas mporpamMma JJODKHA TOJHOCTBIO BKIIOYATh B ce0sl COAEp)KaHUE JTaHHOU
IIPOrPaMMBlI.

B oraenbHBIX ciaydasx (Hampumep, B KilaccaX €CTECTBEHHO-HAay4yHOTo Hpouis) Kypc (U3MKH
0a30BOr0 ypoBHSI MOKET M3ydaThcsi B 00bEMe 204 4 3a aBa rona obydenus (3 u B Hemenmto B 10 u 11
kiaccax). B sTtom cinywae yBenuuuBaeTcsi He MeHee ueM A0 20 4 pe3epBHOE BpeMs, KOTOpOE
UCTOJIB3YeTCsl YUUTENIEM ISl U3y4eHUs BOIPOCOB, TECHO CBSA3aHHBIX ¢ BEIOPaHHBIM MpoduiieM 00y4yeHus,
U yBeJIM4YMBaeTcs y4yeOHasi Harpys3ka, OTBOAMMAsl Ha M3y4EHHE MEXaHWKH, MOJIEKYJSIpHON (u3uku u
AJIEKTPOAMHAMUKH, 33 CUET PACHIMPEHMS YHUCIA JJAOOPaTOPHBIX pabOT MCCIEI0BATENbCKOIO XapakTepa 1
YPOKOB PEILIEHUS KaYECTBEHHBIX U PACUETHBIX 3a/1a4.



2. IlnanupyemMble pe3y/abTaThl H3yYeHHUs Y4eOHOI0 MpPeAMeTa HA YPOBHE CPeHero 001uero
o0pa3oBaHus

2.1. JInuHOCTHBIE Pe3yJIbTaThI

I'paxxnanckoe BocnuTanue:

— c(hopMHUPOBAaHHOCTH TPAKIAHCKON MO3UINUU 00YUYaIOMIET0Ccsi KaK aKTUBHOT'O U OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00IEeCTBa;

— INpPUHATHE TPAAMLHUOHHBIX OOIIEYETOBEUECKUX TYMAHUCTUYECKUX M JEMOKPATHYECKUX
LICHHOCTEH;

— TOTOBHOCTb BECTHM COBMECTHYIO [JE€ATEIBHOCTh B HHTEpPECAaX TIPa)JaHCKOIO OOILECTBa,
y4acTBOBAaTh B CAMOYIIPABJICHUU B ILIKOJIE U JETCKO-FOHOUIECKUX OpraHu3alusix;

— YMEHHE B3aMMO/ICHCTBOBAThH C COLMAIBHBIMUA UHCTUTYTAMU B COOTBETCTBUH C MX (DYHKIHSIMHU
Y Ha3HA4YCHUEM;

— FOTOBHOCTb K T'YMaHUTAPHOHN U BOJIOHTEPCKOM NEATEIBHOCTH.

ITaTpuoTH4eckoe BOCIUTAHUE:

— c(OpPMHUPOBAHHOCTH POCCUICKOM IPpaK1aHCKOW UACHTUYHOCTH, MATPUOTU3MA;

— IEHHOCTHOE OTHOIIEHHE K F'OCYAAPCTBEHHBIM CUMBOJIAM; JOCTH)KEHUAM POCCUICKUX YYEHBIX
B 00nacT (pU3UKU U TEXHUKE.

JlyXOBHO-HPABCTBEHHOEC BOCIIMTAHHE:

— ¢(hopMHPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUUECKOIO IOBE/ICHUS;

— CIIOCOOHOCTb OLICHMBATh CUTYAallMI0 M IPUHUMATh OCO3HAHHBIE PEIEHHs, OPUEHTHPYAChH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YMCJIE B I€ATEIbHOCTH YYEHOTO;

— OCO3HaHME JIMYHOI'0 BKJIaJla B IOCTPOEHUE YCTOHUMBOro OyayIIero.

JcTeTHYeCKoe BOCIIUTAHHUE:

— O3CTETHYECKOE OTHOILIEHWE K MHpPY, BKJIIOYas 3CTETUKY HAyYHOIO TBOPYECTBA, MPUCYLIETO
¢busnueckoil Hayke.

TpyaoBoe BocnnuTaHme:

— MHTEpeC K pazauuHbIM chepaM npodecCHOHANIbHON NeATeNIbHOCTH, B TOM UYHUCIIE CBA3aHHBIM
¢ (U3MKON U TEXHUKOM, yMEHUE COBEpIIATh OCO3HAHHBIN BbIOOpP OyayIiel npodeccuu u peain3oBbIBaTh
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

— TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHHIO M C€aMOOOpa3oBaHMIO B 00JacTH (PU3MKU
Ha MPOTSHKEHUU BCEH KU3HHU.

IK0JIOTHYECKOe BOCIIUTAHUE:

—  c(hOopMUPOBAHHOCTh 3KOJOTMYECKOW KYJIbTYphl, OCO3HAaHHE IJI00AJBHOIO XapakTepa
AKOJIOTMUECKUX MPOOIIeM;

— IUIAHUPOBAHUE U OCYLIECTBIICHUE JECHCTBUN B OKPYKAIOILIEH Cpelle Ha OCHOBE 3HAHMS LEJEH
YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

— pacIIMpPEHHE ONBITA JAESITEIBHOCTH SKOJIOIMYECKON HalpaBIEHHOCTH Ha OCHOBE MMEIOIIUXCS
3HaHUU 1O (PU3UKe.

IleHHOCTH HAYYHOIO MO3HAHMA:

— ¢(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
¢busnveckoil HaykH;

— OCO3HAaHHE IIEHHOCTH HAy4yHOM JesTeIbHOCTH, TOTOBHOCTh B IpoLiecCe HU3y4YeHHsS (PU3UKU
OCYILECTBIIATh MPOEKTHYIO M UCCIIEI0BATENBCKYIO AEATENIBHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

B npornecce nocTHKeHUsI JTMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTpaMMbl CPEIHEro OOILIeTro
oOpazoBaHust 1O (Qu3MKEe Yy OOYyYalOIIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA  MHTEIIEKT,
Mperoararouii copMUpOBaHHOCTE!

— CaMOCO3HAHUs, BKIOYAIOLIET0 CMOCOOHOCTh MOHMMAaTh CBOE 3MOIMOHAIBHOE COCTOSHHE,
BHJICTh HAMPABJICHUS Pa3BUTHSI COOCTBEHHOM SYMOITMOHAIBHOU c(pepbl, ObITH YBEPEHHBIM B ce0e;



— CaMOpPETYJIUMPOBAHMS, BKIIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHHUE IIPUHUMATh OTBETCTBEHHOCTD 32
CBOE IMOBEJIEHHUE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHHUAM U MPOSBIATh THOKOCTD,
OBITH OTKPBITHIM HOBOMY;;

— BHYTPCHHEM MOTHMBAllU{, BKIIOYAIOIIEH CTPEMJICHHE K JOCTHKEHUIO LEIU U YyCIexy,
ONTUMU3M, HHULIMATUBHOCTb, YMEHUE JCHUCTBOBATh, UCXO U3 CBOMX BO3MOKHOCTEH;

— OSMIIATHM, BKJIIOYAIOLIEH CIIOCOOHOCTh HOHUMAaTh AMOLMOHAIBHOE COCTOSHUE JpYTHX,
YUUTBIBATh €TO IPU OCYIIECTBICHHH OOIIECHNUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

— COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAWBaTh OTHOLICHMS C JIPYTHMH
JOABMH, 3a00THTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

2.2.MeTanpeaMeTHbIe pe3yJbTaThl

YHuBepcanbHble T0O3HABATEIbHBIE ICUCTBUS

ba3oBbie mornyeckue AeMCTBUS:

—  €aMOCTOSITENIbHO (OPMYIUPOBAaTh W aKTyallM3MpPOBATh MpoOJIeMy, paccMaTpuBarh e€
BCECTOPOHHE;

— OMPEAEIISTH eI IeATEIbHOCTH, 3aaBaTh TapaMeTPbl U KPUTEPUHU UX JOCTHKECHHUS;

— BBISIBIISITh 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B PACCMATPUBAEMBIX (DU3UUYECKUX SIBICHUSAX;

— pa3pabaTeiBaTh IUTAH pEHICHUS MPOOJIEMBI C Y4ETOM aHajaM3a MMCIOIIUXCS MaTepHAIbHBIX
1 HEMaTepHUaIbHBIX PECYPCOB;

— BHOCHUTh KOPPEKTHUBBI B JIESTEIIBHOCTh, OIEHWBATh COOTBETCTBHE PE3YJbTATOB LIEIISM,
OLICHUBATh PUCKU MOCIEICTBUHN AEITEIbHOCTH;

— KOODIWHHWPOBaTh W BBIIOJHATH pPa0OTy B YCIOBUSX PEATBHOT0, BUPTYAIBHOTO
1 KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

— pa3BuUBaTh KPEATUBHOE MBIIUICEHHE TP pEHICHUU >KU3HEHHBIX TMpobieM. bazoBbie
UCCIIeIOBATENLCKUE JCHCTBHUS:

— BIIQICTh HAYYHOW TEPMHUHOJIOTUEH, KITFOUEBBIMHY IMOHATHUSIMHU B METOIaMU (PU3HUYECKON HAYKU;

— BIaJeTh HABbIKAMHU Y4eOHO-HCCIIEOBATENLCKON W MPOEKTHON MAESITeNbHOCTH B O0JacTH
(GU3HUKN; CIIOCOOHOCTHIO M TOTOBHOCTBHIO K CaMOCTOSITEIIBHOMY IOWICKY METOJIOB PEIICHUS 3a1ad
(bU3MYECKOTO CoZiepKaHUs, MPUMEHEHHUIO PAa3IMYHBIX METOI0B MTO3HAHMUS;

— BJAAETh BHUJAMH JICSITCIBHOCTA IO TOJYYCHUIO HOBOTO 3HAHUS, €r0 HWHTEPIpPETAIHH,
MpeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3jMUHBIX YYEOHBIX CHUTYyallUsiX, B TOM YHWCJE MPHU CO3JaHUU
y4€OHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

— BBIBIIATh IPUYMHHO-CJIEACTBEHHBIE CBSI3U M aKTYaJIM3UpPOBATh 3aJady, BBIIBUIaTh TMIOTE3Y
e€ peleHusi, HaXOUTh apTYMEHTHI ISl IOKa3aTeJIbCTBA CBOMX YTBEPXKIACHUH, 3a/1aBaTh MapaMeTPhI
U KPUTEPUU PEIICHHUS;

— aHAIM3UPOBATh TOJIYYCHHBIC B XOJE PEUICHUS 3aJaud Pe3yJbTaThl, KPUTUUECKU OIICHUBATH
UX JI0CTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSIX;

— CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a/ladyd B 00pa30BaTENbHOW IEATEIHLHOCTH, B TOM
qHclie IPU U3YYeHUU (HU3HKHY;

— J1aBaTh OLICHKY HOBBIM CHUTYAIIUsIM, OIICHUBATh TPUOOPETEHHBIN OIBIT;

— YMETh MEPEHOCUTH 3HAHUS M0 (PU3MKE B IPAKTHUECKYIO 00IaCTh KU3HEACSITEILHOCTH;

— YME€Tb MHTETPUPOBATh 3HAHUSA U3 PAa3HBIX IPEIMETHBIX 001acTe;

— BBIIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TIOJIXO/IbI U PEIICHUS; CTABUTH MPOOIEMBI
Y 3aJ1a4H, JIOMYCKAIOIIHNE aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmanueii:

— BIIQJICTh HABBIKAMHU TOJYYECHHS HHPOpManuu (HU3UIECKOTO COJIEpPKaHUSI M3 HCTOYHHUKOB
Pa3HBIX THIOB, CAMOCTOSITENIbHO OCYIIECTBIATh MOUCK, aHAIN3, CUCTEMATU3ALMIO U UHTEPIIPETALIUIO
nH(pOpMaIUU Pa3TUIHBIX BUIOB U (OPM MPECTaBICHUS;

— OIIEHUBATh IOCTOBEPHOCTH MH(OPMAIINH;

— HCTOJB30BaTh CPe/CTBa WH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PEIICHUH
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX W OpPTaHHW3aI[MOHHBIX 3a/Ja4y C CcoOOMIoJieHHeM TpeOoBaHU



SPrOHOMHUKH, TEXHUKH 0€30IaCHOCTHU, TUTUEHBI, PECYpCOCOEPEKEHNUS, TPABOBBIX U 3TUUYECKUX HOPM,
HOPM HHGOPMAIIMOHHON 0€301aCHOCTH;

— CO3/1aBaTh TEKCThl (PU3NYECKOTO COAEPIKAaHUS B PA3IMYHBIX (opMmarax ¢ ydéTOM Ha3HAYCHUS
uHpopMallMM W 1EJNEeBOM ayIuTOpWH, BbIOMpas ONTUMaIbHYIO (QOpMYy TMpenCTaBICHUS U
BU3YyaIM3aL1H.

VYHuBepcaabHble KOMMYHUKATUBHBIC I€HCTBUS

OO61ueHue:

— OCYUIECTBJIATH OOIIEHUE HA YPOKaX (PU3UKU U BO BHEYPOUHOU AESITEIBbHOCTH;

— pacno3HaBaTh NPEANOCHUIKH KOH(IUKTHBIX CUTYallui U CMATYaTh KOH(IINKTHI,

— Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOIO TOYKY 3PEHMS C UCIOJIb30BAHUEM SI3bIKOBBIX CPEJCTB.

CoBMecTHas 1€ATEIbHOCTD:

— MOHUMATh U UCIOJIF30BaTh IPEUMYILIECTBa KOMAaHAHON U UHIMBUyaIbHOU pabOTHI;

— BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX MACUCTBUH C Y4E€TOM OOLIMX HWHTEPECOB
Y BO3MOKHOCTEH Ka)KJOro 4jeHa KOJUIEKTUBA;

— NPUHUMATh LEIM COBMECTHOM AEATEIbHOCTH, OPIraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS
0 €€ TOCTUKEHUIO: COCTABIIATH IIJIaH JEHCTBUM, paCIpEaessITh POJIU C yUETOM MHEHHUM yYaCTHUKOB,
00CyXI1aTh pe3yJIbTaThl COBMECTHOU PabOTHI,

— OIIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KAKIOTO Y4aCTHHKA KOMaHIbl B OOLIMI pe3yibTar 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

— @peajiaraTb HOBBIE IIPOEKThI, OLIEHMBATh WJEU C MO3UMLUUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

— OCYUIECTBJIATh MMO3UTHUBHOE CTPATETUYECKOE MOBEACHUE B PA3JIMUHBIX CUTYalUsX, MPOSIBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh HHUIIMATHBHBIM.

YHuBepcanbHbIE PETYIATUBHBIEC 1EHCTBUS

Camoopranu3anus:

— CaMOCTOSITEIbHO OCYIIECTBISITh MO3HABATENbHYIO JEATEIbHOCTh B 00NACTH (PU3UKU U
aCTPOHOMUU, BBISIBJIATH IIPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIE 33/1a4H;

— CaMOCTOSTENIbHO COCTaBJIATh IUIAH PEIICHUsS PACUETHBIX M KauyeCTBEHHBIX 3ajay, IUIaH
BBIIIOJTHEHUS MPAKTUYECKON pabOThl ¢ yUETOM HMMEIOLIUXCSI PECYpCOB, COOCTBEHHBIX BO3MOXHOCTEH
U NIPEANOYTEHUH;

— J1aBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

— PacHIUPATHh paMKH y4eOHOT0 MpeiMeTa Ha OCHOBE JIMYHBIX MTPEANOUYTEHU;

— Jle7aTh OCO3HAHHBIM BHIOOp, apryMEHTHPOBATh €ro, Oparh Ha ce0s OTBETCTBEHHOCThH 3a
pelIeHue;

— OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

— cnocoOcTBOBaTh ()OPMHUPOBAHUIO U TPOSBICHUIO 3PYAULUU B 00JacTH (U3MKHU, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTpOIIb:

— JlaBaTh OILICHKY HOBBIM CHUTYalUsiM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLEHUBATh
COOTBETCTBHUE PE3YJILTATOB LEIISAM;

— BIJIaJIETh HaBbIKAMM IO3HABATEJIbHOM pe(IeKCUM KaK OCO3HAHUS COBEpLIAEMbIX AEHCTBUN
Y MBICIIUTENIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM; MCIIOIB30BaTh NPUEMBI peduieKCuu JUis
OLIEHKH CUTYyalluH, BEIOOpa BEPHOIO PEILICHUS;

— YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PELIEHMS 110 X CHU)KEHHUIO;

— MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAINU3€E PE3yJIbTaTOB JI€ATEIbHOCTH.

[TpunsiTHe ceds u Apyrux:

— MPUHUMAThH ce0sl, TOHUMAasi CBOM HEJJOCTATKU U JIOCTOUHCTBA;

— NIPUHUMAaTh MOTUBBI U apTyMEHTHI IPYIUX [IPU aHAIU3€ PE3YyIbTATOB JACATEIBHOCTH;

— MpHU3HABaTh CBOE MPaBO U MPABO APYTUX HA OIIHUOKH.



2.3. IIpeamMeTHBIE Pe3yIbTATHI
10 xknacc

B nporiecce u3ydyenus kypca ¢pusuku 6a3oBoro ypoBHs B 10 Ki1acce yueHUK HAYUUTCS:

— JIEMOHCTPUPOBATh HA MpUMeEpPax Posib U MECTO (PU3UKU B (POPMUPOBAHUHM COBPEMEHHOI HayqHOMH
KapTUHBl MHpA, B PAa3BUTUH COBPEMEHHOM TEXHUKM W TEXHOJIOTHMM, B INPAKTHYECKOW NEATEIBHOCTU
JIFOJIEH;

— YYWTBIBaTh TPAHUIBl MPUMEHEHHS HM3YyYCHHBIX (PU3MUECKUX MOJEJCH: MarepuanbHas TOYKa,
MHepLUalbHas CUCTeMa OTCcuéTa, aOCOJIIOTHO TBEPAOE TEN0, UACANbHBIN Ia3; MOJEINU CTPOEHUS Ia30B,
KHUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBIN IIEKTPUUYESCKHIA 3apsi/l IPU PELICHUH (PU3UUECKUX 3a]1a4;

— pacno3HaBaTh (U3NYECKUE SABJIECHUSA (IPOLECCHI) U OOBICHATh UX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOCHMsI BELIECTBA M JJIEKTPOAUHAMUKHU: DPABHOMEPHOE H
PaBHOYCKOPEHHOE NPSMOJMHENHOE ABHKEHHE, CBOOOAHOE MaJECHUE Tel, JBUXKEHHE 110 OKPYKHOCTH,
MHepIus, B3auMojeicTeue Tei; nuddys3us, OpOyHOBCKOE TBM)KEHUE, CTPOCHUE KUIKOCTEH M TBEPIBIX
TeJ, W3MEHeHHe oO0béMa Tel IpU HarpeBaHUM (OXJIAXKAECHUH), TEIUIOBOE DPABHOBECHE, HUCIAPEHHE,
KOH/JICHCALlMsl, IUIABJICHUE, KPUCTAJUIM3ALNs, KUIICHUE, BIIAKHOCTh BO3/lyXa, ITOBBIIICHUE JABJICHUS ra3a
IIPY €0 HAarpEBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXY IapaMETpaMU COCTOSIHMS ra3a B M30IPOLECCAX;
JJIEKTPU3ALHKS TEJl, B3aUMOJICUCTBUE 3aps0B;

— ONUCHIBATh MEXAHMUYECKOE JBUKEHHE, UCIONb3Yys (hU3MYeCKHe BEIMYMHBI: KOOpJAMHATa, MYTh,
IIEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CWIA, HMMIIYJIbC Teld, KHHETUYECKash DHEPIHUsd,
NOTEHIMAJIbHAsl SHEPrusi, MeXaHU4yeckas padoTa, MEXaHMUYEeCKasi MOLUIHOCTb; IIPU ONMMCAHUU HPAaBUIBHO
TPAaKTOBaTh (DPU3MYECKHIA CMBICI HCIIOJIB3YEMbIX BEIWYMH, MX OOO3HAYECHWS WM EAWHUIIBI, HAXOAUTh
(opMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYMHY C APYTUMH BETMUYMHAMU;

— OIMCHIBAaTh M3YYEHHBIC TEIUIOBBIC CBOMCTBA TEN M TEIJIOBBHIC SBJICHUS, UCTIONB3Yys (U3NYECKHE
BEJIMYMHBL: JABJICHUE Ta3a, TEMIlepaTypa, CPeAHssl KUHETUYECKas SHEPIrus XaOTHYECKOIO IBUXKCHHUS
MOJIEKYJ1, CPEIHEKBAIpaTUUHasi CKOPOCTb MOJIEKYJI, KOJIMUYECTBO TEIUIOThI, BHYTPEHHSS 3HEPIUs, paboTta
rasza, Ko3(QpQUIUUEHT MOJIE3HOr0 ASHCTBUS TEIJIOBOIO JBUIaTess; P ONMCAHUU IPAaBUIbHO TPAKTOBATh
(GU3NYECKUN CMBICT HCIIONB3YEMbIX BEIMYUH, WX OOO3HAYCHHS W EAMHHUIBI, HAXOAUTH (OPMYIIHI,
CBSI3bIBAIOIME JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETMUMHAM;

— OIIKACHIBATh H3YYEHHBIE DJIEKTPUUECKHE CBOMCTBA BELIECTBA W DJIEKTPUYECKUE SBIICHUS
(mporueccsl), HCMONB3Ysl (U3NYECKUE BEIMYMHBL 3JEKTPUUECKUH 3apsisl, 3JIEKTPUUYECKOE TIOJIE,
HaIpsDKEHHOCTh TIOJIA, IMOTEHIMAl, Pa3HOCTh IMOTEHLIHAJIOB; IIPH OINKMCAHMM NPABWIBHO TPAaKTOBATh
¢u3nYecKUi CMBICT MCIOJB3YEMbIX BEIUYMH, UX OO0O3HAUEHHWs W EIUHMIIbI, YKa3blBaTh (POPMYJIBI,
CBSI3bIBAIOIIME TAHHYIO (PM3UYECKYIO BEJIMYUHY C APYTUMU BEIMUYUHAMU;

— aHaIM3UPOBATh (PU3MUECKUE MPOLECCH] U SBJICHUS, UCHOIb3Yys (PU3NUECKUE 3aKOHBI U MPUHIIMIIBL:
3aK0H BceMupHoro tarorenus, I, II u III 3axkonsl HproTOHA, 3aKOH COXpAaHEHMSI MEXAHMYECKOW SHEPIHH,
3aKOH COXpaHEHMsI MMITYJIbCA, NMPHUHLMII CYNEPIO3ULUU CWI, IPUHLHUI PABHOIPABUS HHEPLUAIBHBIX
CUCTEM OTCUYETA; MOJIEKYJAPHO-KHHETHYECKYIO TEOPHIO CTPOCHMS BEIIECTBA, Aa30BbIE 3aKOHBI, CBA3b
CpeaHel KMHETUYECKO SHepruy TEMIOBOTO JBMKEHUS MOJIEKYJ ¢ aOCOMIOTHON TeMIepaTypoH, MepBbIii
3aKOH TEPMOJIMHAMMKH; 3aKOH COXPAaHEHHUs dJIEKTPUUYECKOTO 3apsiaa, 3akoH KynoHa; mpu 3ToM pas3inyaTth
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BbIpRKEHUE U YCJIOBHUS (TpaHUIIbI, 00JacTh)
MIPUMEHUMOCTH;

— OOBSCHATH OCHOBHBIE NPUHIUIBI JEHCTBHS MAaIIWH, NPUOOPOB M TEXHMUYECKUX YCTPONCTB;
pa3anyaTh yCIOBHs UX OE€30MaCHOTO MCTIOIb30BaHUS B IOBCEIHEBHON KU3HU;

— BBINOJHATH OKCIEPUMEHTHI IO HCCIEIOBAaHUIO (U3NYECKUX SBICHUH U MPOIECCOB C
UCIOJIb30BAaHUEM MPSAMBIX M KOCBEHHBIX HM3MEpPEHHUi: mpu 3ToM (HOopMynHpoBaTh MpobieMy/3afgady u
TUIIOTE3Y YU4eOHOTO HKCIEPUMEHTa; COOMPATh YCTAaHOBKY U3 MPEAJIOKEHHOI0 000pyI0BaHUs; IPOBOIUTH
OTBIT U (POPMYITMPOBATH BHIBOBI;

— OCYUIECTBJIATh NpSMble M KOCBEHHbIE M3MepeHHs (PU3NYECKUX BEIMYMH;, IPU 3TOM BBIOMpAThH
ONTHMAJIBHBIA CHNOCOO W3MEPEHHUS U HUCIOJb30BaTh H3BECTHHIE METOAbl OLIEHKH MOTPEIIHOCTEN
U3MEPEHMUI;



— HCCIEeNOBaTh 3aBHCUMOCTH MEXAY (M3MYECKMMH BEITUYMHAMU C HUCIOJIb30BAaHUEM TMPSIMBIX
M3MEpEHUI: IPU STOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3yIbTAThl MOJIYYEHHOMN 3aBUCUMOCTH
(bu3HUYECKUX BEIIMYMH B BHJIE TAOIUI] U rpaUKOB, JeNIaTh BHIBOJIBI 110 PE3yIbTaTaM HUCCIICIOBAHMS;

— cobmoaTh mpaBuia 0e30MmacHOro TpyJa MpU IMPOBEICHHH MCCIEIOBAaHUN B paMKax y4yeOHOro
OKCHEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKOH M TPOEKTHOH  JESATENbHOCTH C  HCIOJIb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOpPHOTO 000PYI0BaAHMUS;

— pemaTh pacu€THBIC 3aJaYd C SIBHO 3aJaHHOW (PU3UYECKOW MOJCNBI0, MCIONB3ys (U3HUECKUE
3aKOHBI U MPUHIUIIBL, HA OCHOBE aHAJIN3a YCJIOBUS 3aJaud BBIOMPATh (PU3UUYECKYIO MOJEIb, BBIICIATH
(du3nuecKre BeHMYUHBI U (HOPMYIIBI, HEOOXOAUMEBIE sl €€ PelIeHus, IPOBOJIUTh PACUETHI U OLIEHUBATH
PEAIbHOCTD MOJTYYEHHOT'O 3HaYCHUS (PU3NYECKON BETMUHHBI;

— pemarb KadyeCTBEHHBIE 3aJlayd: BBICTPAUBATH JIOTUYECKHM HENPOTUBOPECUMBYIO LEMOYKY
paccyXJIeHUii ¢ OTIOpOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

— WCIOJB30BaTh MPU PEIICHUU y4eOHBIX 3a7a4 COBPEMECHHbBIE MH(GOPMAIIMOHHBIE TEXHOJIOTHH JIISI
MOKNCKA, CTPYKTYPUPOBAHMS, HMHTEPHpPETAlM U TMPEACTaBICHUS Y4eOHON M HaydyHO-TIOMYJISIPHOU
nH(pOpMAaILIUY, TOJYYCHHON W3 Pa3IUYHBIX HUCTOYHHKOB; KPUTHUYECKH AHAIM3UPOBATH IOJIYIaeMYIO
nHpopMaIuo;

— TIPUBOJUTH MPUMEPHI BKJIAJa POCCHUHCKUX M 3apyOS)KHBIX YUEHBIX-(DM3WKOB B Pa3BUTHE HAYKH,
00BSICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTU;

— WCIIOJIB30BaTh TCOPETHUYSCKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOHN JKU3HU I OOSCICUCHUS
0e30MacHOCTH MpH OOpalleHHd ¢ NpudopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, MAJII COXPAHEHUS
3J10pOBbS U COOJIIOICHNS HOPM IKOJIOTUYECKOTO MOBEACHUS B OKPYKaIOLIEH cpeie;

— paboTaTh B TpyINIE C BBINOJIHEHUEM pA3JIMYHBIX COIMAIIBHBIX pOJIEH, TUIAHUPOBaTh PadbOTy
TPYIIIbI, PAallMOHATIBLHO PACIPENCNSITh O0SA3aHHOCTH M IUIAHUPOBATH JIEATEIHOCTh B HECTAaHIAPTHBIX
CUTYallUsX, aIeKBaTHO OILIEHUBATh BKJIAJ KAKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE pacCMaTpUBAEMO
pOOIIEMBI.

11 kaacce

B npouecce n3zyuenus kypca ¢pusuku 6a3oBoro ypoBHs B 11 kinacce yueHUK HayuuTCs:

— JIEMOHCTPUPOBATh HA MIPUMEPAX POJIb U MECTO (PU3UKHU B (POPMUPOBAHMH COBPEMEHHOW HAay4yHOU
KapTUHBl MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKM U TEXHOJOTUH, B MPAKTUYECKON IESATENIbHOCTH
JO/IeH, LIETIOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUPA;

— YYMUTBHIBATh TPAHUIBl IPUMEHEHMS] U3YUYEHHBIX (QU3NYECKUX MOJENEN: TOUCUHBIN AJIEKTPUUECKUN
3apsj, Jyd CBETAa, TOUYEYHBIH MCTOYHUK CBETA, siIEpHAasl MOJENb aTOMa, HYKJIOHHAas MOJENb aTOMHOIO
sJipa MpH perieHnH GU3NUECcKUX 3a1ay;

— pacro3HaBaTh (u3uyeckue sABIEHHsS (Ipolecchl) M OOBSACHATh HMX HAa OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKM M KBAaHTOBOM (U3MKH: DJIEKTpUYecKass IMPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHMYECKOE, MATHUTHOE IEMCTBHS TOKA, B3aMMOJECHCTBHME MAarHUTOB, JJIEKTPOMAarHWTHAas WHAYKLHSA,
JeiCTBE€ MarHUTHOTO TMOJISI Ha MPOBOJHUK C TOKOM M JBUXKYLIUICS 3apsl, AJIEKTPOMarHuTHBIE
KosebaHus W  BOJIHBI, NPSMOJMHEHHOE paclpoCTpaHEHUE CBETa, OTpPa)XXCHUE, MPEJOMIICHHE,
uHTepdepeHus, audpakuus U NOJApU3aLUs CBETa, JUCHEpCUs CBeTa; (HOTOINEKTpUUECKUU APeKT
(potoaddexrt), cBeTOBOE aBIE€HHE, BO3HUKHOBEHHE JIMHEHUYaTOro CIEKTpa aroMa BOJOPOJa,
€CTECTBEHHAs U UCKYCCTBEHHAsl paJIM0aKTUBHOCTb;

— ONHCHIBaTh M3Y4YECHHBIE CBOICTBa BemlecTBa (RJIEKTPUYECKHE, MarHUTHBIE, OITHYECKHUE,
ANEKTPUYECKYIO MPOBOJIUMOCTD PA3IMYHBIX CPeJl) U JIEKTPOMArHUTHBIE SIBICHUS (ITPOLECCHI), UCTIONb3YS
¢bu3nyecKkre BETUUNHBL: SJIEKTPUUYECKUNA 3aps/l, CHIIa TOKA, JIEKTPUUYECKOE HaIPsDKEHHE, dJIEKTPUYeCcKoe
COIPOTHUBIIEHUE, Pa3HOCTh NoTeHHanoB, IJ[C, paboTta Toka, MHAYKIIHUS MarHUTHOTO MOJIsA, CHJla AMIepa,
cwia JlopeHna, MHAYKTUBHOCTh KaTYyIIKH, DHEPIUs 3JIEKTPUUYECKOIO0 W MAarHUTHOIO IOJIEH, MEpHoJ U
4acToTa KOJICOAaHUH B KOJEOAaTEIIbHOM KOHTYpE, 3aps] M CWiIa TOKa B IPOLECCe TapMOHMYECKHX
AJIEKTPOMArHUTHBIX KoOJieOaHUH, (OKYCHOE pPACCTOSHUE M ONTUYECKas CUjla JIMH3bI, NpPU OMHCAHUU
MPaBWIbHO TPAKTOBaTh (M3UYECKUU CMBICT HUCMOJIb3YEMbIX BEJIWYMH, UX OOO3HAUECHUS U EIUHUIIBL;
yKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMHU BeTUUUHAMM;



— OMHCHIBATh M3yYCHHBIC KBAHTOBBIC SIBJICHHUS W TMPOIECCHI, UCTONB3YS (PU3NYCCKUE BEITUYHHBIL:
CKOPOCTH JIEKTPOMArHUTHBIX BOJH, IJTMHA BOJIHBI M 4YaCTOTa CBETA, YHEPTHS U UMIYIIBC (DOTOHA, TEPHO/T
MOJTypacIiaa, SHePrys CBSI3U aTOMHBIX Si/Iep; MPU ONMCAHUM MPABHIBHO TPAKTOBAThH (PU3UUYECKHUIA CMBICIT
UCTIOJB3yEMBIX BEIUYMH, UX OOO3HAYCHHS W CIAWHUIIBI; YKa3bIBaTh (POPMYIJIbI, CBS3BIBAIOIINE JTAHHYIO
(U3NYECKyIO BETUYUHY C APYTHMMHU BEIUYHMHAMU, BBIYUCIIATH 3HAYCHNE (PU3UUECKON BEITMYMHEI;

— aHaJIM3UPOBATh (PU3UUECKUE MPOIIECCHI U SBJICHUS, UCIONb3Yysl (U3NICCKHUE 3aKOHBI M TIPUHITHIIBL:
3akoH OMa, 3aKOHBI MTOCIIEIOBATEIBHOTO U MapaICIbHOTO COSAMHEHUS IPOBOTHUKOB, 3aKOH J[KOymsa—
JleHnia, 3aKOH AJIEKTPOMArHUTHON MHAYKIIUH, 3aKOH TPSMOJIMHEHHOTO PACIPOCTPAHCHUSI CBETa, 3aKOHBI
OTpaXKCHUS CBETAa, 3aKOHBI IMPEIOMJICHHS CBETa; ypaBHeHWe ODifHmTedHa s (orodrddekra, 3akoH
COXpaHCHHSI SHEPIHHU, 3aKOH COXPAHEHUS MMITYJIbCA, 3aKOH COXPAHEHHUS DJICKTPHUYECKOTO 3apsijia, 3aKOH
COXpaHEHHs MacCOBOTO YMCIIA, MOCTYNAThl bopa, 3aKOH paAroaKkTHBHOTO paclaja; MpH 3TOM pa3inyaThb
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKCHUE M YCIOBHUS (TpaHUIlbI, 00JIacTH)
MIPUMEHUMOCTH;

— OIPENeNIATh HAINPABICHUE BEKTOpPA WHAYKIIMM MArHUTHOTO IOJI TPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cuibl JlopeHua;

— CTPOHUTH ¥ ONKCHIBATh N300paKEeHHE, CO3/IaBAEMOE IJIOCKUM 3€PKaJIOM, TOHKOH JIMH301;

— BBIIOJHATH OKCIEPUMEHTHl TI0 HCCIEAOBAaHUIO (U3WYECKUX SBICHUH W TPOIECCOB C
UCIIOJIB30BAHUEM TPSIMBIX M KOCBEHHBIX M3MEPEHUIl: TpU 3TOM (GOpPMYyJIMPOBaTH MpoOieMy/3aady |
THIIOTE3Y YU4EeOHOTO IKCIEPUMEHTA; COOMPATh YCTAaHOBKY M3 MPEAIIOKEHHOTO 000PYI0BaHUSs; TPOBOIUTH
OIIBIT U (POPMYJIUPOBATH BBHIBOJIBI,

— OCYUIECTBIISTh NPSMBbIE M KOCBEHHBIC M3MEpeHHs (U3NYECKUX BEIMYMH, IPU STOM BBIOMpAThH
ONTUMAIILHBIA CIIOCO0 HM3MEpPEHHsT W HCIIOJIb30BaTh M3BECTHBIC METOMABI OIEHKH IOTPEIIHOCTEH
U3MEPEHMU;

— WCCIENOBATh 3aBUCUMOCTH (PU3MUYECKMX BEJIIMYHMH C HCIOJIB30BAHHEM IPSMBIX W3MEPCHUU: MPHU
3TOM KOHCTPYHPOBaTh YCTAHOBKY, (PMKCHPOBATH pE3yJabTaThl MOJYYCHHOW 3aBUCHUMOCTH (U3NUECKUX
BEJIMYMH B BHJIC TAOJUIl U IpadMKOB, JEIaTh BBIBOJBI MO PE3yJibTaTaM HCCICIOBAHUS;, — COOJIOIATh
npaBuia 0€30MacHOro TpyJda IMpH MPOBEACHWU HCCICIOBAHWNW B paMKax ydeOHOTO SKCIEPUMEHTA,
y4eOHO-HCCIIEI0BATENILCKOM U MTPOSKTHON JIESATEILHOCTH C UCIIOJIb30BAHUEM U3MEPUTEIIbHBIX YCTPOUCTB
1 JTabOpaTOPHOTO 0OOPYTIOBAHHS;

— peuiath pacu€THBIC 3aJa4d C SBHO 3aJaHHOW (U3NYECKON MOJIENBIO, HCIOJNB3Ys (DU3HUYECKHE
3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJHM3a YCJIOBHUS 3a/1a4d BHIOMpATh (PU3UYECKYIO MOJIENb, BBIACIATH
¢busznuecKkre BeMMYUHBI U (HOPMYIIbI, HEOOXOAUMBIE sl €€ pelleHus, TPOBOJUTh PACUEThl U OLIEHUBATH
PeaTbHOCTh MOYYEHHOTO 3HAYeHUST (PH3HMUECKON BEITMYMHEI;

— pemaTh KayeCTBEHHbIE 3a/layd: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUHBYIO IEMOUYKY
pPacCyXJIEHUI ¢ OMOPOM Ha M3YUCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBIICHNUS,

— WCTONB30BaTh MPU PEIICHUU y4eOHBIX 3a7a4 COBpEeMEHHbIe MH(POPMAIIMOHHBIE TEXHOJIOTUU s
MONCKA, CTPYKTYPHUPOBAHHS, HWHTEPIPETAMU W TPEACTABICHHUS YYeOHOM W HAYyYHO-TOMYIISPHON
uH(pOpMalIUY, TOJYYEHHON U3 Pa3NUYHBIX HCTOYHHKOB; KPUTHYECKH aHAIU3UPOBATH MOIy4aeMYIO
nH(pOpMalLIO;

— OOBSCHATH TMPUHIMIBI ACHCTBUS MAaIIUH, MPUOOPOB M TEXHHUUYECKUX YCTPOWCTB; pa3inuyaTh
YCIIOBHSI X 0€301TaCHOTO MCIIOIb30BAaHUS B TOBCEIHEBHON YKHU3HH;

— MPUBOJUTH MPUMEPHI BKIIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKU, B
00BSICHEHHUE MTPOIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA,

— HCIOJIb30BaTh TEOPETUYECKHE 3HAHHUS MO (U3MKE B MOBCETHEBHOM >XU3HU UIl OOECTEeUECHU s
0€30macHOCTH TpU OOpalleHHH ¢ NPHOOpaMH W TEXHHYECKUMH YCTPOHCTBAMH, JUISI COXpPaHCHHS
3JI0POBbSI U COOJIIOJICHHUS HOPM KOJIOTHYECKOT0 TMOBEICHUS B OKpYXKatoLIei cpene;

— paboTaTh B TPYNINE C BBINOJIHEHUEM pPAa3JIMYHBIX COIMAIBHBIX pPOJIEH, TUITAHUPOBATh paboOTy
TPYNIbBI, PallMOHAILHO PACHpeNeNsTh OOS3aHHOCTH W IUTAHUPOBATH JIEATEIBHOCTh B HECTAHJAPTHHIX
CUTYaIHsX, aJIEKBaTHO OIIEHUBATh BKJIAJl KAXKJIOTO M3 YYACTHUKOB TPYIIIBI B PEIIEHUE pACCMAaTPHBAEMOM
poOIeMBI.



3. ConpepxaHue y4eOHOr0 nmpeaMmera

10 xiaace

Pa3znes 1. ®u3uka v MeTOAbI HAYYHOI'0 MO3HAHUS

®uszuka — Hayka o npupone. Hayunele Meroasl IO3HaHMs OKpykaroumero wmupa. Pois
HKCIEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS NIPUPOJIbl. DKCIIEPUMEHT B (DU3UKE.

MognenupoBanue (U3NYECKUX SIBICHHH W mpoueccoB. Hayuneie rumores3bl. OU3NUECKUE 3aKOHBI
u Teopun. ['paHULIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpuHIMI cCOOTBETCTBUS.

Pons 1 Mecto ¢u3uku B (OPMHUPOBAHUM COBPEMEHHON HAyYHOH KApTHHBI MHUpA, B MPAKTHUYECKOU
JESATEIIBHOCTH JIFOJEH.

JleMoHcTpanuu:

— aHAJIOrOBbIE U IU(POBBIE U3MEPUTEIbHBIE IPHOOPHI, KOMIIBIOTEPHBIE TATUUKU.

Paznen 2. Mexanuka

Tema 1. Kunemaruka

Mexannueckoe aBmkeHHe. OTHOCHUTENBHOCTh MEXaHWYECKOro JBMkeHus. Cucrema oTcuéra.
Tpaexropus.

[Tepemenienue, ckopocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MaTepHaTIbHOU
TOYKH, UX MPOEKUHUHU HA OCH CHUCTEMbI KOOpAHHAT. CIIOXKEHUE NEPEMEIICHUN U CI0KEHUE CKOPOCTEH.
PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKCHUE.

I'padviky 3aBHCHUMOCTH KOOpPJIWHAT, CKOPOCTH, YCKOPEHHsS, MYTH U TMEPEeMEUICHHs MaTepHaaIbHOU
TOYKH OT BPEMEHHU.

CBoboaHoe najzeHue. Y ckopeHrue cBOOOIHOTO MaieHusl.

KpuBonuneiinoe ABWKEHUE. [[BMKEHHE MATEPUATIBHOM TOYKH IO OKPYKHOCTH C MOCTOSHHOM IO
MOJYJII0 CKOPOCTBIO. YTJOBasi CKOPOCTh, JWHEHHas ckopocTh. llepmom u wyactora oOpaiieHus.
LleHTpOCTpEMUTETBLHOE YCKOPEHHUE.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: CIIUAOMETP, IBH)KEHHE CHAPSOB, LICTTHBIC
U pEMEHHBIC NIEPEIAYUH.

JlemoHcTpauu:

— MOJIEJIb CUCTEMBI OTCYETA, MILUTFOCTPALIMS KHHEMATHYECKUX XapaKTEPUCTUK JIBUKEHUS;

— mnpeobpa3oBaHUE ABUKEHHUH C HCTIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB;

— TAJEHUE TEJI B BO3/IyXE U B Pa3pEKEHHOM IIPOCTPAHCTBE;

— HaOI0/IeHne TBUKEHHUS Teja, OPOIIEHHOTO MOJ] YIJIOM K TOPU30HTY U TOPU30HTAIBHO;

— HW3MepeHHUe YCKOPEHHUs CBOOOIHOTO MaJACHHUS,

— HAaIpaBJICHUE CKOPOCTH IIPU JBUKEHUU 110 OKPYKHOCTH.

Y4eHnuecKkuil HIKCIIEPUMEHT, JIabopaTOpHbIe PadOTHI:

— M3YYEHHE HEPABHOMEPHOIO IBUKEHHUS C €TI0 ONMPEICIICHUSI MTHOBEHHON CKOPOCTH;

— MCCJIEAOBAaHUE COOTHOLICHHS MEXKIYy IMYTSAIMH, NPOWJACHHBIMU TEJIOM 3a MOCJIEA0BaTEIbHbIC
paBHBIE MPOMEXKYTKH BPEMEHU IMPHU PABHOYCKOPEHHOM JBH)KEHUM C HAYAJIbHOW CKOPOCTHIO, PaBHOM
HYJIIO;

— M3YYEHHUE JIBUKEHUS IIAPUKA B BA3KOW KUJIKOCTH.

Tema 2. lunamuka

[Tpuniun otHocutenbHocTH ["anunesd. [lepBriil 3akoH HeroToHAa.

HNuepuuanpHble CHCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cwi. Bropoil 3akoH HproToHa s martepuanbHON
To4kHU. Tpernii 3akoH Hbl0TOHA [UIs1 MaTEepHUAIIBHBIX TOYEK.

3akoH BceMHpHOTO TAroteHus. Cuna tsokectd. [lepBas kocMudeckas CKOpOCTb.

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

Tpenue. Buabl Tpenus (mokosi, ckonbxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cumna TpeHUs
CKOJIbKEHUS U cuia TpeHus nokos. Koadduuument tperns. Cuiia conpoTUBICHUS NP ABWKEHUU Teja B
KUJKOCTH WM rase.



[TocrynaTtensHOE U BpamaTreabHOE JBUKCHIE a0COTIOTHO TBEPAOTO TENA.

MoOMEHT cuiibl OTHOCUTENBHO OCH BpateHus. [1nedo cumbl. Y cinoBus paBHOBecUs TBEPAOTO Tea.

TexHuueckue ycTpoicTBa U MPAKTUUYECKOE MPUMEHEHHUE: MOIIIMITHUKY, JTBUKEHUE HUCKYCCTBEHHBIX
CIIyTHUKOB.

JleMoHcTpanuu:

— SIBJICHUE UHEPLINH;

— CpaBHEHME Macc B3aUMOJAECHCTBYIOLIUX TE;

— BTOpO# 3akoH HproTOHa;

— HU3MEpEHUE CUJ,;

— CJIOXKEHHE CUJI;

— 3aBHCHMOCTH CHJIBI YIPYTOCTH OT AeopMalium;

— HEBECOMOCTb. Bec Tena npu ycKOpeHHOM NOABEME U MaJICHUY;

— CpaBHEHME CHUJI TPEHUS NIOKOSI, KAYEHUS U CKOJIbXKCHHUS;

— YCJIOBMS paBHOBECHS TBEPAOro Teya. Busbl paBHOBECHS.

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIEe PaOOTHI:

— M3y4YEHHUE JBIKEHUs OpyCKa 10 HAKJIOHHOM IIJIOCKOCTH;

— HCCIIEOBaHHE 3aBUCHMOCTH CHJI YIPYTrOCTH, BO3HUKAIOLIUX B IPYXUHE U PE3MHOBOM 00paslie,
oT ux Aedopmarny;

— HCCIIEOBAaHUE YCIOBUN PaBHOBECHS TBEPJIOTO TEa, UMEIOIIETO OCh BPAILLICHHUS.

Tema 3. 3akoHbI COXpaHEeHUSs] B MEXaHUKe

Nmnynbe MarepuanbHOM TOYKM (Tena), CUCTEMbl MaTepUalbHBIX TOYeK. VIMIyabC CHIIBI
Y U3MEHEHHUE UMITYJIbCa Tea. 3aKOH COXPaHEHUs! UMITYJbca. PeakTHBHOE IBUKEHUE.

Pabora criibl. MOIIHOCTE CHJIBL.

Kunernueckas sHeprusi MaTepuanbHOi Touku. Teopema 00 M3MEHEHHH KHHETHYECKOW YHEPTUH.

[lorennuaneHast sHeprusd. lloTeHumanbHas SHeprus  ynpyroaeGopMUpOBaHHONW — MPYKUHBI.
[ToTenunanpHas 3Heprus Tena BOJIM3U OBEPXHOCTH 3EMIIH.

[ToreHnuanpHble M HEMOTEHUUMANbHbIE CHIIbl. CBs3b pabOThl HEMOTEHLUAIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOI 3HEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPIUu.

VYnopyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue ycTpoicTBa M MPAaKTHUUECKOE MPUMEHEHHE: BOJAOMET, KOMEP, MPYKUHHBINA MHUCTOJIET,
IBUKCHHUE PaKeT.

JeMoHcTpanmu:

— 3aKOH COXPaHEHMsI UMITyJIbCa;

— PEAKTUBHOE JBUKCHME;

— Mepexo/ MOTeHIINaIbHON YHEPTHUH B KHHETUUECKYIO U OOPATHO.

YyeHn4yecKuii SKCIIEPUMEHT, TaOOopaTOpHbIE PaOOTHI:

— U3y4yeHHe abCOJIFOTHO HEYIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX MasiTHUKOB;

— HCCIeIOBaHME CBS3M PAa0OTHI CHJIBI C M3MEHEHHEM MEXaHHYECKOH »HEepruu Tena Ha NpUMepe
PacTsDKEHUS PE3UHOBOTO KIyTa.

Pa3nea 3. Mosekynsipaas pu3nKka 1 TepMOIHMHAMHUKA

Tema 1. OcCHOBBI MOJIEKYJISIPHO-KHUHETHYECKO TEOpHHU

OCHOBHbBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETHYecKol Teopuu. bpoyHoBckoe nBumxenue. Audpdysus.
XapakTep IBMXKEHUS M B3aMMOJICHCTBHS 4YacTUI[ BellecTBa. MOJENM CTPOEHHS Ta30B, KUIKOCTEH
U TBEPABIX TeNl U 00BSICHEHNE CBOWCTB BEILIECTBA HAa OCHOBE ATHX Mozenei. Macca monekyn. KoianuectBo
BemiectBa. [locTostHHAs ABoraapo.

TemuoBoe paBHoBecue. Temneparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mopens uaeanpHOro raza. OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-KMHETHYECKON TEOPUH HACAIBHOTO
raza. AOCONIOTHas TemIeparypa Kak Mepa CpeJHed KHHETHYECKOW SHEpruH TeIIOBOIO JBM)KEHUS
yacTHIl Ta3a. ['a3oBbie 3akoHbl. YpaBHeHne MenneneeBa— Knaneitpona. 3akon Jlanerona. M3omporieccs



B HJICATHHOM Ta3e ¢ MOCTOSTHHBIM KOJHYECTBOM BellecTBa. | padgudeckoe mpeacTaBIeHue U30MpOIECCOB:
M30TepMa, U30X0pa, n300apa.

TexHu4YecKue yCTPOICTBA U MPAKTUIECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

JeMoHcTpanuu:

— OTBITHI, IOKA3BIBAIONINE AUCKPETHOE CTPOCHHE BeliecTBa, Gpororpaduu MOJIEKYJI OPraHUYECKUX
COCITMHECHHI,

— ombITHI 110 UG Py3UH KUIKOCTEH U ra3os,;

— MoJieJIb OPOYHOBCKOTO JIBHIKEHHUS;

— wmozenb onbita [TepHa;

— OTIBITHI, JJOKA3BIBAIOIIHNE CYIIECTBOBAHIE MEKMOJIEKYIISIPHOTO B3aUMO/ICHCTBHS,

— MOJIeTh, WIUTFOCTPUPYIOIIAs IPUPOTY JABJICHHSI ra3a HA CTCHKH COCY/Ia;

— OTBITHI, WIUTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS HICATHHOTO T'a3a, H30MPOIIECCHI;

Y4yeHUYEeCKU IKCTICPUMEHT, JJaO0OpaTOpHBIE paOOTHI:

— OMpeJeNieHHe MacChl BO3JlyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEpPEHH 00bhEMa KOMHATHI,
JABJICHUS U TEMIIEPATyphl BO3/1yXa B HEW;

— HCCIICIOBAaHUE 3aBUCUMOCTH MEX]y TTapaMeTpaMK COCTOSHHUS Pa3peEHHOTO Ta3a.

Tema 2. OcHOBBI TEPMOAMHAMMKH

TepmoaunaMuyeckas cucreMa. BHyTpeHHss 3HEprusi TepMOAMHAMUYECKOH CHUCTEMBI M CHOCOOBI
e¢ n3menenus. KonmuectBo Temiotsl U pabota. BHYTpeHHsIs SHEPTHUs OAHOATOMHOTO HICATBHOTO Ta3a.
Bunpl Teruionepenaun: TeIIONPOBOIHOCTh, KOHBEKIIMS, U3JIydyeHHE. Y JelbHas TeMI0EMKOCTb BEIECTBA.
KonnuecTBo TEII0ThI py Temionepeaaye.

ITonarue 06 anmabatHOM npouecce. IlepBblii 3aKOH TepMOJUMHAMUKHU. [IpMeHeHne nepBoro 3akoHa
TEPMOJMHAMHUKH K n3omnporieccam. [ paduueckas nHTEpIpeTanus padoThI rasa.

TennoBele MmamuHbl. [IpuHUMOB  AeHCTBUS TemioBbIX MamiuH. IIpeoOpa3oBaHust 3Hepruu
B TeruioBbiX MamnHax. KITJ[ rerutoBoi mammnel. [ukin Kapuo u ero KII/I.

Bropoii 3akoH TepmonuHamuku. HeoOpaTumocTh mpolieccoB B Ipupoje. TernoBble ABUraTelNH.
DKOJI0ru4ecKue npo0IeMbl TEIJI0O3HEPTETUKH.

TexHuueckue ycTpoiicTBa M IPaKTHUYECKOE IPUMEHEHHE: JIBUTaTelb BHYTPEHHEro CropaHus,
OBITOBO XOJOJWIBHUK, KOHIUIIMOHED.

JleMoHCTpanuu:

— -U3MEHEHUE BHYTPEHHEW dHEpruu Teljla IpU COBEPILIEHUH padOThI: BBUIET MPOOKU U3 OYTHUIKH MO
JEUCTBUEM CXKAaTOro BO3/yXa, HarpeBaHue »>Qupa B JIATYHHOM TpyOke MmyTéM TpeHus (BUACO
JI€MOHCTPAIINS);

— HW3MEHEHHE BHYTPEHHEH sHepruu (TemrepaTypsl) Teja Npu Terionepeaaye;

— OMBIT IO arabaTHOMY PaCUIMPEHUIO BO3/1yXa (OMBIT C BO3AYLIHBIM OTHUBOM);

— MOJIETH MapoBOW TypOMHBI, IBUraTelsl BHYTPEHHET O CTOPaHHUsl, PEaKTUBHOIO JBUTATEIS.

Y4eHnuecknuit IKCIEPUMEHT, JIabopaTOpHbIE PAOOTHI:

— HW3MEpEHUE YAEIBbHOMN TEIII0EMKOCTH.

Tema 3. ArperaTHble cocTOsIHHA BemecTBa. @a3oBbie Mepexoabl

[TapooOpazoBanue u koHaeHcanusa. Mcmapenue u kumneHue. AOCOMIOTHAsT W OTHOCHTEINIbHAS
BJIQXKHOCTh BO3ayxa. HacelmeHHsli mnap. VYaenbHas Temiora mnapooOpa3oBaHusi. 3aBHCUMOCTh
TEMIICPATYPBI KUIICHUA OT IaBJICHUS.

Teépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU3OTPOIUS CBOWCTB KpHCTaioB. Kuakue
kpuctaisl. CoBpeMeHHble MaTepuaiibl. [InaBienne u kpuctaiau3anus. Y ienbHasi TeroTa IIaBJIeHus.

YpaBHeHHE TEIIOBOro OanaHca.

TexHudeckue ycTpoicTBa M IMPAKTUYECKOE NMPUMEHEHHUE: TUTPOMETP U IICHUXPOMETP, KATIOPUMETP,
TEXHOJIOTUH MOITY4YEHHsI COBPEMEHHBIX MaTEPHAIIOB, B TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

JeMoHcTpanmu:

— CBOMCTBa HACBIIICHHBIX ITapOB;

— KWIIEHHWE IIPU TOHWKEHHOM JIaBJICHUH;



— CrocoObl U3MEPEHHSI BIIAXKHOCTH;

— HaOJI0/IeHne HarpeBaHus U MJIaBJICHUS KPUCTAIIIMYECKOTO BEIIeCTBa;
— JIEMOHCTpALUS KPUCTAILIOB.

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe PaOOTHI:

— H3MEpEHUE OTHOCUTEIbHOMN BIaKHOCTH BO3/1yXa.

Paznen 4. DiiekTpoanHamMuka

Tema 1. DnekTpocTaTuka

DnekTpu3anusa Tel. JJNeKTpuueckuid 3apsia. [IBa Buaa siekTpudeckux 3apsiaoB. [IpoBoaHuKH,
JTUBJIEKTPUKU U MOJTYIPOBOAHUKYU. 3aKOH COXPAHEHHUS AIEKTPUUIECKOTO 3apsa.

B3aumoneiictue 3apsanoB. 3akoH Kynona. TouedHbIN AJIEKTPUUECKUN 3apsi. DIEKTPUUECKOE TOJIE.
HanpsbxkénHocTs  dnexkrpuyeckoro nosid. IIpuHiun cynepnosuuuy  3JIEKTPUYECKUX IOJIeH. JImHumn
HaIpsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun osnekrpocrarnyeckoro mois. Ilorenmman. Pasnocts mnoreHmnmanos. IlpoBogHukm
U JUAJIEKTPUKHU B 3JIEKTPOCTATUUECKOM IoJ€e. [uanexkrpudeckas NpoOHUIAEMOCTb.

OnexTpoéMkocTh. KoHaeHcaTop. DieKTpoEMKOCTh INIOCKOTO KOHAEHCATOpa. DHEPIHsl 3apsKEHHOTO
KOHJIEHCATOopA.

TexHnueckue ycTpoiicTBa UM NPAKTUYECKOE IPUMEHEHHUE:  3JEKTPOCKON,  AJIEKTPOMETP,
ANEKTPOCTATUYECKAS 3allUTa, 3a3eMJICHHE 3JEKTPONpPHOOPOB, KOHAEHCATOP, KOMUPOBAIBHBIN ammapar,
CTPYMHBIN IIPUHTED.

JlemoHcTpamuu:

— YCTPOMCTBO M IIPUHLMUII ACUCTBUS IIEKTPOMETPA;

— B3aMMOJIECIICTBHE HA3IEKTPU30BAHHBIX TEI;

— DJIEKTPUYECKOE I10JIE 3apSHKEHHBIX TEl,

— MPOBOJAHHUKHU B 3JEKTPOCTATHUECKOM I0JIE;

— 3JIEKTPOCTaTHUYECKas 3allUTa;

— JIUBJIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE;

— 3aBUCHUMOCTb JJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATopa OT IUIOMIAJAM IUJIACTUH, PACCTOSHUS
MEXIy HUMH U IU3JIEKTPUUYECKON IPOHUILIAEMOCTH;

— DHeprus 3apsLKEHHOT0 KOHJIEHcaTopa.

YyeHn4yecKuii SKCIIEPUMEHT, TaOOopaTOpHbBIE PaOOTHI:

— H3MEpEHHE IEKTPOEMKOCTH KOHJIEHCATOPA.

Tema 2. [locTosiHHBIN 1ekTpUYecKUil TOK. Toxku B pa3jM4HBIX cpeax

DNEeKTpUYECKUN TOK. Y CIOBHSI CYyLIECTBOBAHUS DJIEKTPUUECKOro Toka. McTounuky Toka. Cuila Toka.
ITocTostHHBIN TOK.

Hanpspokenne. 3akon Oma U1 ydacTka LETH.

DneKTpUUecKoe CONpOTHBIEHUE. YIeIbHOE CONpoTHBIEHUE BenlecTBa. [locienoBarenbHoe,
MapajuieJIbHOE, CMEIIAHHOE COCIMHEHHUE IIPOBOJHUKOB.

Pabota snektpuueckoro Toka. 3akoH [ xoyns—Jlenia. MomHOCTE JIEKTPUUECKOTO TOKA.

OJIC u BHYTpEHHEe CONpPOTHUBIEHME HCTOYHMKA ToKa. 3akoH Oma Ui MOJHOW (3aMKHYTOM)
BJIEKTPUYECKOMN LIETIH.

OneKTpOHHAas MPOBOAUMOCTb  TBEPABIX  METAIJIOB.  3aBUCUMOCTb COINPOTUBIIEHUS METAJIOB
oT Temrneparypsl. CBEpXIIPOBOIUMOCTb.

DnexTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! ¥ MPUMECHasi IPOBOJAUMOCTh MOJIYIPOBOJHUKOB. CBOMCTBA p—n-
nepexoza. [loxynpoBogHIKOBBIE TPHOOPHI.

DIIEKTPUYECKHI TOK B pacTBOpax M paciuiaBax 3JEKTPOJIUTOB.

DNEKTPOIUTHUECKAS AUCCOLUALUS. DIEKTPOJIN3.

DnexTpuueckuil Tok B razax. CaMoCTOSITENIbHBIN U HecaMOCTOSTeNbHbIN pa3psa. Monnus. [lna3ma.

TexHuyeckue yCTpOWCTBA M IPAKTHUYECKOE IIPUMEHEHHUE: aMIIepMETp, BOJIBTMETP, PEOCTaT,
HUCTOYHUKU TOKA, B3JIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, AJIEKTPOOCBETUTENbHbIE MPUOOPHI, TEPMOMETP



COIIPOTHBIICHUS, BaKyyMHBIH IHOA, TEPMUCTOPHl U (POTOPE3UCTOPHI, IOIYIPOBOAHUKOBBIM U0,
rajJbBaHMKa.

JleMoHcTpanuu:

— U3MEpEeHHUe CUIIbI TOKA U HAIPSIKEHHUS;

— 3aBHCHMOCTb CONPOTHUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IJIOLIAN HONEPEUYHOrO
CEUEHUs U MaTepuala;

— CMELIaHHOE COEIMHEHNE POBOJHHUKOB;

— npsamoe wusmepenne OJIC. KOpOTKOe 3aMbIKaHHE TalbBAaHUYECKOI'O 3JIEMEHTa M OLIEHKa
BHYTPEHHEI0 COIIPOTHUBIICHMSI;

— 3aBMCHMOCTb COIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI;

— IPOBOAUMOCTH JIEKTPOJIUTOB;

— HCKpOBOM pa3psii U IPOBOJANMOCTb BO3/1yXa;

— OJHOCTOPOHHSS MPOBOAMMOCTb JHOAA.

VY4yeHnueckuil 3KCIeprUMEHT, 1a00paTOpHbIe pabOoThI:

— H3Y4YEHHE CMEIIAHHOTO COEUHEHMSI PE3UCTOPOB;

— u3mepenue D/IC UCTOUHMKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHNUS;

— HaOJI0JIEHUE IJIEKTPOJIN3A.

MexnpeamMerHblie CBA3U

N3yuenue kypca ¢puszuku 6azoBoro yposHs B 10 Kiracce oCyIECTBIISECTCS C YUETOM COJIepKaTeIbHbIX
MEXIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTUKU, OMOJIOTUH, XUMHUH, Freorpaduu U TEXHOJIOTHUH.

MexnpeaMeTHbIE NOHSTHS, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAy4YHOI'O IIO3HAHUSA: SBIICHUE,
HAy4YHBI (akT, Trumnoresa, (QuU3MUEcKass BEIWYMHA, 3aKOH, TEOpHUs, HAONIOJCHHE, AKCIEPHUMEHT,
MOJIETIMPOBAaHUE, MOJEIIb, U3MEPEHHUE.

MaTteMaTHKa: peIICeHWE CHUCTEMbl YpaBHEHH, JHHEWHas (QyHKIus, napadona, rumepOoia, uX
rpadMKu ¥ CBOICTBA; TPUTOHOMETpUUYECKHE (DYHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC; OCHOBHOE
TPUTOHOMETPUYECKOE TOKIAECTBO; BEKTOPBI U UX IIPOEKIIMU HAa OCH KOOPJAMHAT, CI0KEHUE BEKTOPOB.

BuoJsiornsi: MexaHu4eckoe IBM)KEHUE B KHMBOH Npupone, Iu(dy3us, ocMOC, TEIUIOOOMEH KHUBBIX
OpPraHU3MOB (BU/IbI TEIUIONEPEAUH, TEMIIOBOE PABHOBECHE), JIEKTPUUECKHE SABJICHUS B AKUBOU MPUPOJIE.

XHUMHA: JUCKPETHOE CTPOCHHME BEUIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJISIDHAsE Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, JKUJIKOCTEH M Ta30B, DJIEKTPUYECKHE CBOMCTBA
METaJUIOB, 3JIEKTPOJIUTHYECKAs] TUCCOLUALINs, FalbBaHUKA.

I'eorpadus: B1axHOCTH BO3/TyXa, BETPHI, 0ApOMETpP, TEPMOMETP.

TexHoJsorus: npeodbpazoBaHue ABMKEHUI ¢ HCIOIB30BAHUEM MEXAHU3MOB, YUET TPEHUS B TEXHHUKE,
MOJIINITHUKY, HCIIOJIb30BaHUE 3aKOHA COXpPAHEHMs] MMITyJbCa B TEXHHKE (pakeTa, BOJAOMET U T. IL.),
JBUraTelb BHYTPEHHErO CrOpaHus, IMapoBas TypOuHa, OBITOBOM XOJOIWIBHUK, KOHAUIMOHED,
TEXHOJIOTHH TOJYyYEHUsI COBPEMEHHBIX MAaTEPUAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH,
AJIEKTPOCTATUYECKAs — 3allUTa, 3a3eMJIEHHE 3JIEKTPONpHOOpPOB, KCEPOKC, CTPYHHBIH NpPUHTE,
AJIEKTpOHArpeBaTesbHbIe IPUOOPHI, SJIEKTPOOCBETUTENbHBIE TPUOOPHI, raJIbBaHUKA.



11 kiaacce

Paznen 4. DiiekTpoanHamMuKa

Tema 3. MaruutHoe moJie. JJeKTPOMATHUTHAS UHIYKIMS

[TocrosnHbie MarHuThl. B3aumopaeicTBHE MNOCTOSIHHBIX MarHuToB. MarnutHoe mone. Bektop
MAarHuTHOM MHAYKUuU. [IpuHOUI Cynepno3uIMM MarHUTHBIX ITOJIEW. JIMHMM MarHUTHOW HMHIYKLHH.
Kaptuna nuHuii MarHuTHOM MHAYKLIMH MOJIS1 TOCTOSIHHBIX MAarHUTOB.

MarnuTHOe 1oJie MPOBOJHUKA ¢ TOKOM. KapTuHa JNMHUN WMHIYKIUA MArHUTHOTO MOJS JAJIMHHOTO
MPSIMOTO MPOBOJAHMKA M 3aMKHYTOIO KOJBLEBOIO IPOBOJHMKA, KaTylIKM ¢ TOKOM. OnbIT Dpcrena.
B3anmMozeicTere MpoBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJib U HallpaBJICHUE.

Cuna Jlopenna, e€ MOAylnb W HampaBieHHe. [IBH)KeHUE 3apsHKEHHOM YacTULBI B OJHOPOIHOM
MarHuTHOM noje. Padota cusl Jlopenna.

SIBneHue aneKTpoMarHuTHOM WMHAYKIUU. [loTok BekTOpa MarHMTHOM MHAYKIUU. DJC MHAYKIMU.
3aKOH 3JICKTpOMarHuTHOM MHAyKIuu Dapajes.

BuxpeBoe snextpuueckoe none. DJC MHAYKIUMM B IPOBOJHUKE, ABIXKYILIEMCS IOCTYNATEIbHO
B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuio JleHna.

NunyktuBHOCTh. SIBneHue camounaykiuu. OJC camoMHAyKUMH. DHEPruss MarHUTHOTO IIOJIA
KaTYIIKA C TOKOM.

DIeKTpOMarHuTHOE IoJIe.

TexHu4eckue yCcTponCTBa M MPAKTUUECKOE MPUMEHEHHE: MOCTOSHHBIE MAarHUTHI, 3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTaTeNb, YCKOPUTEIU 3JIEMEHTAPHBIX YAaCTUL, MHAYKIIMOHHAS M€Yb.

JeMoHcTpanuu:

— OTKJIOHEHUE 3JIEKTPOHHOI'O ITy4YKa MarHUTHBIM I10JIEM;

— JIMHUU WHOYKUWUWA MarHUTHOTO TOJIS;

— B3aMMOJEICTBUE JBYX MPOBOJHUKOB C TOKOM;

— CWJIa aMIiepa;

— JielicTBHe cuiibl JIOpeHIla Ha MOHBI JIEKTPOJIUTA;

— SIBJICHHE JIEKTPOMArHUTHOM MHIYKIIUH;

— TPaBWIO JICHIIA;

— 3aBucumocTh DJIC MHAYKIIUU OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO TTOTOKA;

— SIBJICHHE CAMOUH]IYKIIUH.

YyeHn4yecKuii SKCIIEPUMEHT, TaOOopaTOpHbIE PaOOTHI:

— H3yYEHHUE MarHUTHOTO MOJIS KaTYIIKH C TOKOM;

— HCCIEOBaHUE ACHCTBUS MOCTOSHHOTO MAarHWTa Ha PaMKy C TOKOM;

— HCCIIEJIOBAaHUE SIBJICHUS JICKTPOMArHUTHON WHYKITUH.

Paznen 5. KoJsieOanust 1 BOJIHBI

Tema 1. Mexannueckue 1 3J1eKTPOMATHUTHBIE KOJIe0aHUs

KonebarenbHast cuctema. CBoOOAHBIE MexaHMuUeckue KoneOaHus. [apMoHMYeckue KojeOaHus.
[Tepuon, yactora, ammnutyna u (aza xonedanuit. [IpykuHHBIN MasTHUK. MareMaTuuecKuil MasTHUK.
VYpaBHeHHe rapMOHNUecKuX kKoneOanuii. [IpeBpaiienue sHeprun Mpu rapMOHUYECKUX KOIeOaHUsX.

Konebarenbublit koHTYp. CBOOOIHBIE JIEKTPOMArHUTHBIE KOJleOaHus B MI€aIbHOM KOjeOaTeIbHOM
KOHTYpe. AHAIOTHS MEXIY MEXaHUYECKHUMH U JICKTPOMAarHUTHBIMH Kojebanusmu. @opmyna Tomcona.
3aK0H COXpaHEHHUs YHEPTUH B HICATbHOM KOJIe0aTeIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaromux KoleOaHUsIX. BeIHY X /IeHHbIE MeXaHndeckue konedanus. PezonaHc.
BriHyXI€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHMS.

[lepemennbiii  Tok. CHHYCOMIANbHBIA NEPEMEHHBI TOK. MOIIHOCTE NEPEMEHHOTO TOKA.
AMIUTATY/THOE U JACHCTBYIOIIEE 3HAYEHUE CUITBI TOKA U HAMIPSHKEHUS.

Tpanchopmarop. IlpousBoiactBo, mepenada U MOTpeOJICHHE — ANEKTPUUECKOM — SHEprumu.
DKOJIOTHYECKUE PUCKHU TPU MTPOU3BOJCTBE AIEKTpodHeprur. KyabTypa UCIOIB30BaHUS JIEKTPOIHEPTUN
B ITOBCE/THEBHOU KU3HM.



TexHuyeckue ycTpolicTBa W MPAKTHYECKOE MPUMEHEHHE: DIEKTPUYECKHl 3BOHOK, TE€HEpaTrop
MIEPEMEHHOTO TOKA, JIMHUH JICKTpoIepeaay.

JleMoHcTpanuu:

— HCCIEOBAaHUE TapaMeTpoOB KojeOaTeIbHONH CHCTeMBbl (MPYKUHHBIM WM MaTeMaTHYEeCKUI
MAasiITHUK);

— HaOJI0/ICeHHE 3aTyXaloUX KOJIeOaHui;

— HCCIIeIOBAaHUE CBOMCTB BBIHY)KJICHHBIX KOJICOAHMIA;

— HaOJI0/IeHUEe PE30HAHCa;

— CBOOOHBIC AIEKTPOMArHUTHBIE KOJICOAHMS;

— OCHWJUIOrPaMMbI (3aBUCUMOCTH CHJIBI TOKa ¥ HANPsDKCHHUS OT BPEMEHH) JUIS SJICKTPOMAarHUTHBIX
KoJIeOaHMIt;

— PpE30HAaHC TpH TIOCICNOBATEIBHOM COSAMHCHHH PE3UCTOpa, KATyIIKU WHIYKTUBHOCTH
1 KOHJIEHCATOPa;

— MOJIeTIb JIMHUY JIEKTPOIIepPEIadH.

Y4eHHUECKUN IKCIIEPUMEHT, JIa0OpaTOpHBIC PAOOTHI:

— HCCIIeIOBAaHUE 3aBUCHMOCTH TEepUOa MaJIbIX KOJICOAaHWUN Tpy3a Ha HUTH OT JUIMHBI HUTH U MacChl
rpysa;

— HCCJICIOBAaHKME IMEPEMEHHOI0 TOKa B IEMU W3 IOCIICIOBATEILHO COCAMHEHHBIX KOHJCHCATOPA,
KaTYIIKH B PE3UCTOpa.

Tema 2. MexaHu4ecKue H 3JIeKTPOMATHUTHbIE BOJTHBI

MexaHuueckue BOJIHBI, YCIOBHs pacnpoctpaneHus. Ilepuon. CkopocTs pacnpocTpaHeHUs U JJIMHA
BouiHBI. [lonepeunsie U npoaoiabHbIE BOJIHBL. HTEepdepenus u nudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DIEKTPOMArHUTHBIE BOJIHBL. Y CIIOBUS U3JTyYEHHS 3JIEKTPOMArHUTHBIX BOJH. B3auMHas opueHTaius
BekTopoB E, B, v B 3nekTpo-marHuTHOM BOjHe. CBONCTBA 3JIEKTPOMATHUTHBIX BOJH: OTPAaKEHUE,
npeJoMIIeHUE, oysipu3anus, Audpaxus, uarepepernns. CKOpoCTh NMEKTPOMArHUTHBIX BOJIH.

[Ikana 351eKTpOMarHuTHHIX BOJIH. [IpuMeHeHne 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpyHuMnel  paguocBsizu W TeneBUJeHUs. Paauonokauus. DJIEKTPOMAarHUTHOE 3arpsi3HEHHUE
OKpyXawIuenl cpenpl. TeXHHYecKHMe yCTpoMCTBA M NPAKTHYECKOE IPUMEHEHHUE: MY3bIKaJIbHBIC
MHCTPYMEHTBI, YJIbTPa3BYKOBasi JMAarHOCTUKAa B TEXHUKE M MEIUIUHE, pajap, pPaguoNpUEMHUK,
TeJIeBU30p, aHTeHHa, TesnedoH, CBU-neus.

JeMoHcTpanuu:

— o0pa3oBaHME U pacCIpPOCTPAHEHHUE MONEPEUHBIX U MIPOI0JIBHBIX BOJIH;

— KoJebronieecs TeJI0 Kak HCTOYHUK 3BYKa;

— HaONro/IeHue OTPAXKEHUS U MPETOMIICHUS MEXaHUUECKUX BOJIH;

— HaOmroeHue nHTepdepeHIun U AUPpaKu MEXaHUYECKUX BOJIH;

— HaOJII0/IeHUE CBSI3U IPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYAON M YaCTOTOM KoJieOaHMif;

— HCCIIEJOBaHHE CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)k€HUE, MpPENOMJICHUE, MOJIApU3aLus,
I pakus, UHTepPepeHLns.

Tema 3. OnTuka

I'eomerpuueckass ontuka. IlpsimonuHeliHOe pacnmpocTpaHEHHE CBeTa B OAHOpPOAHOM cpene. Jlyu
ceera. ToyeyHbli MCTOYHMK cBeTa. OTpakeHHWe cBeTa. 3aKOHbBI OTpakeHHs cBera. [locTpoenue
M300paKEHU B IMIIOCKOM 3epKaJe.

[Ipenomnenue cBera. 3akOHBI MpeTOMIICHHS CBeTa. AOCOTIOTHBIN TTOKa3aTelnb npenomienus. [lomHoe
BHYTpeHHee oTpaxeHue. [IpenenbHbIil yroi MoJIHOro BHYTPEHHETO OTPAKEHHUS.

Hucnepcust ceeta. CnoxkHbIl coctaB Oemoro cBera. [IBer. CoOuparomye U pacCerBarOMIUe JIMH3HI.
Tonkast nua3a. DOKyCHOE pacCTOSIHHE W ONTHYecKas cujla TOHKOHM nuH3bI. [locTpoeHne nzobpaxkenuii B
coOMparomux ¥ paccenBaromuX JnH3ax. Gopmysa TOHKOU JTMH3BL. Y BETUYCHHE, 1aBa€MOE JTUH30M.

[Ipenensl TpUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.



BonnoBast ontuka. HuTepdepennus cBera. KorepeHTHble HMCTOYHUKH. YCIOBUS HaOIIONEHUS
MakCUMyMOB ¥ MHHHUMYMOB B MHTEp()EpPEHLMOHHOM KapTUHE OT JBYX CHUH(A3HBIX KOI'€pPEHTHBIX
HMCTOYHMKOB.

Hudpakuus cera. JudppakuuoHHas pemérka. YcioBue HaOJIOJEHHs IVIaBHBIX MaKCHUMYMOB IIpH
Ma/ICHUY MOHOXPOMAaTHYECKOTO CBETa Ha AU(DPAKIIUOHHYIO PEHIETKY.

[TonApuzanus ceera.

TexHuueckue ycTpoicTBa U MPaKTHUECKOE MPUMEHEHHE: 0UKH, JIymna, (hoToanmapar, mpoeKIIHOHHbIH
anmnapar, MUKpOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PPAKLUOHHAS PEIIETKA, TOJIIPOUS.

JleMoHcTpanuu:

— NPpAMOJMHENHOE paclpoCTpaHeHHe, OTPaXKEeHNeE U IpeaoMieHue ceeta. OnTudyeckue npudopsl;

— IIOJIHOE BHYTPEHHEE oTpakeHue. Mozens CBeToBOa;

— HCCIeI0OBaHNUEe CBOMCTB M300paKeHUH B IMH3AX;

— MOJEJIU MUKPOCKOIIA, TEJIECKOIIA;

— HabnroneHue nHTep(EepEeHIINH CBETa;

— HalxroeHue TuQpakiuy CBETa;

— HaOJII0/IeHUE AUCIIEPCUH CBETA;

— IOJIyYEHHE CIIEKTPa C IIOMOILBIO IIPU3MBI;

— TOJYYEHHUE CIIEKTpa ¢ MOMOLIbI0 NU(PAKIIMOHHON PEeILETKY;

— HaOro/IeHue NMOJIIpU3alluU CBeTa.

Y4yeHuueckuit 3KCIepUMEHT, Ja0opaTopHble padoThI:

— H3MEpEHUE NOKA3aTells IPEIOMIIEHUS CTEKIIA;

— HCCIIeJOBaHUE CBOMCTB M300pakKeHU B JIMH3aX;

— HaOI0/IeHHUEe TUCTIEPCUH CBETA.

Pa3nes 6. OcHOBBI clelIHAJILHOM TEOPHH OTHOCUTEIbHOCTH
I'panunel NpUMEHUMOCTH KIACCHUECKOM MexaHuku. llocTynmaTel TeOpuHM OTHOCHUTEIBHOCTH:
MHBAapUaHTHOCTb MOJYJIsl CKOPOCTH CBETA B BaKyyMe, IPUHIIUII OTHOCUTENIbHOCTH DWHILITEIHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHHE BPEMEHH U COKPALLEHUE JUIUHBI.
DHEprusi ¥ UMIYJIbC CBOOOTHON YaCTHIIBI.
CBs3b Macchbl € 3HEPrueil M MMIYyJIbCOM CBOOOJHOM YaCTHIIBI.
DHeprust MOKOsi CBOOOTHOM YaCTHUIIHI.

Pa3nea 7. KBantoBas pusuka

Tema 1. D1eMeHTHI KBAHTOBON ONTHKH

®otonbl. Dopmyna [InaHka cBsi3u 3Heprun GoTOHA € €ro YacTOTOH. DHEPrus U UMIYJIbC (HOTOHA.

OtkpeiTue u uccnenosanue ¢ororpgekra. Ombitel A. I'. CromeroBa. 3akoHbl (QoTodPdeKTa.
VYpaBHenue DiinmreitHa i pororddexta. «KpacHas rpanuna» Gororddexra.

JaBnenne cBera. OnwiTel [1. H. JIeObenepa. Xumudeckoe aelicTBHUE CBETA.

TexHuueckue ycTpoHCTBa M MpPaKTUYECKOE MpHUMEHeHHe: (HOTOdIEeMEHT, (POTONaTUMK, COTHEeUHas
Oatapest, CBeTOIUOI.

JleMoHCTpanuu:

— (dororddexT Ha ycTaHOBKE C IIMHKOBOM TIACTHHOM;

— HCcIeloBaHKue 3aKOHOB BHEIIHEro GpoToaddexra;

— CBETOJUOJ;

— CcoJHe4Has Oarapes.

Tema 2. CTpoenue atoma

Monens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuro-yactuul. [lmanerapHas mMozenb
atoMma. [loctynarsl bopa. U3nyuenue u moryomenrue GOTOHOB MpU MEPEXoJ]ie aToMa ¢ OJHOIO YPOBHS
SHEpPruu Ha Apyroi. Buasl cnektpoB. CriekTp ypoBHEN PHEPIHM aTOMa BOJOPO/A.

BonHoBbI€ cBoicTBa yacTull. Bomubl ge bpoinsa. KopnyckynsspHO-BOJHOBOM 1yanu3Mm.

CrioHTaHHOE U BBIHY)KJIECHHOE M3JTy4yeHHE. Y CTPOHCTBO M MPUHLIUI pabOTHI Jlazepa.



TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPHUMEHEHHWE: CIEKTPalIbHBINH aHaN3 (CIIEKTPOCKOII),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

JleMoHcTpanuu:

— Mozenb onbita Pesepdopra;

— OIIpe/eNICHNE JUIMHBI BOJIHBI J1a3epa;

— HaOJI0/IeHUE JTUHENYAThIX CIIEKTPOB U3TyUCHUS;

— Jasep.

Y4eHHUeCKUN IKCIIEPUMEHT, JIa0OpaTOpHBIC PAOOTHI:

— Ha0I0IeHue JINHEHYaToro CIeKTpa.

Tema 3. ATomMHOE AP0

OKCIIEpUMEHTBI, TOKa3bIBAIOIINE CIIOKHOCTh CTPOCHHUS Anpa. OTKpbITHE PainOaKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuio cocraBa paadoaKkTUBHOTO m3nydeHus. CBoiicTBa anbda-, 6era-, raMmma-
u3llydeHus. BiusHue paguoakTUBHOCTH Ha JKUBBIE OpraHu3Mbl. OTKpBITHE INIPOTOHA M HEUTpPOHA.
Hyxnonnas monens snapa I'eiizen6epra—lBanenko. 3apsia sapa. MaccoBoe uuncino sapa. M3oTomnsl.

Anbda-pacnazg. DNEKTpOHHBIH M TO3UTPOHHBIN Oera-pacma.

['amma-uznyyenue. 3aKoH paJJMOaKTUBHOIO pacnaja.

DOHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuibl. JledexT macchl sapa.

SAnepHsle peakuuu. JleneHre U CUHTES SIED.

Snepubiii peakrop. TepmosaepHsiit cuHTe3. IIpoOneMbl W NEPCHEKTHBBI SAEPHON SHEPreTHUKH.
DKOJOTrM4ECKHE aCIEeKThI sIIEPHON IHEPIeTUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTob1 HaOMIOICHHS U PETUCTPAIIUH SJIEMEHTAPHBIX YacTHII.

@dyHnameHTagbHbIE B3auMoAecTBUsA. EqMHCTBO (hr3nyeckoit KapTUHBI MUpa.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: NO3UMETp, Kamepa BuibcoHa, sAepHbIN
peakTop, aToMHast 6omoa.

JlemoHCTpanuu

— CYETYUK MOHU3UPYIOUIUX YACTHULI.

YdeHnueckuit 3KCIepuMeHT, 1a00opaTopHble pabOoThI

— HCCleI0OBaHUE TPEKOB YacTUll (110 TOTOBBIM (oTorpadusim).

Pa3nea 8. DiieMeHTBI acTpOPHU3NKH

Bun 3Bé3aHoro Heba. Co3Be3ausi, spKkue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneunas cucrema. Ilnanersl 3emHON rpynmnsl. [InaHeTBI-TUraHTBl U UX CIIyTHUKH, KapJIMKOBBIE
1aHeTbl. Masnble Tena ColHEYHOU CUCTEMBI.

Connue, dorochepa u armochepa. ConmHeunass akTUBHOCTb. Mcrounuk sHepruu ConHIa U 3BE3.
Buyrtpennee crpoenue Connma. YcioBue paBHoBecusi B Comuie. Temmneparypa B nentpe CouHIia.
Ilepenoc sneprun n3 nenrpa Comnnua. CoaHeuHble HEUTPHUHO.

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca, CBETUMOCTb, pauyc, TEMIEpaTypa, UX B3aUMOCBSI3b.
JluarpaMma «CHEKTpaJbHBIA KJIAaCC — CBETUMOCTB». 3BE3IBI TJIaBHOW IIOCJIEIOBATEIBHOCTH.
3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3]1 TJIaBHOM MocienoBaTeIbHOCTH. BHyTpeHHee cTpoeHue
3B€371. COBpEMEHHBIE MPEICTABICHHS O IMPOUCX0XKAECHNUN U 3Boatonuu ConHIa ¥ 3BE37. DTanbl KU3HU
3BE311. Muteunsrit [1yte — nama [Nanaktuka. CnimpanbHas CTpyKTypa ['amakTuku, pacnpeneneHue 3BE31,
raza u neitd. [lonmoxxenne m apwkenue Connua B ['amaktuke. [lnockas u chepuueckas moacucTeMsbl
lanaxtuku.

Tunsl ranaktuk. Paguoranaktuku U kBa3zapsl. YEpHBIE IBIPHI B Apax TaJaKTHK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa006ma. Pazberanme ramaktuk. Bospact m pammyc
Bcenennoi, Teopus boibioro B3peiBa. Monens «ropsuei Beenennon». PenkroBoe usinydeHue.

Ponpb actpoHomuu B no3Hanuu npuposl. MacimtabHast ctpykrypa Beenennoil. MertaranakTuka.



VYdaeHnuueckue HaOIIOICHHS

— HaOJIOEHUS HEBOOPYKEHHBIM TIJIa30M C HCIHOJIb30BAHMEM KOMIBIOTEPHBIX MPHIIOKEHUH JUIs
OTIpeJIeJIEHUs] TIOJIOKEHUsI HeOECHBIX 00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3nusi CeBepHOTo
HOJTYLIApUS U SIPKUE 3BE3/BI;

— HaOmozeHus B Teneckon JlyHsl, miianet, Maeunoro Ilyrtu.

O6o0maronee NoBTOpeHne

Ponp ¢u3wkun w acTpoHOMHH B SKOHOMHUYECKOW, TEXHOJIOTMYECKOH, COIMAIBLHOW W ITHUYECKOU
cdepax AesTeTbHOCTH YelIOBEKa; POjib U MECTO (U3UKH U aCTPOHOMHH B COBPEMEHHOM Hay4YHOH KapTHHE
MUPa; Poib (HU3NUECKON Teopur B ((OPMUPOBAHHUH TPEICTABICHUN O (PU3NUECKON KapTUHE MHPA, MECTO
¢dbu3nyeckoil KapTUHBI MHpa B OOIIEM pSy COBPEMEHHBIX E€CTECTBEHHO-HAYUYHBIX IMPEICTaBICHUIM
0 IPUPOJIE.

MexnpeameTHble CBSI3U

N3ydenue kypca ¢pusnku 6a30Boro ypoBHs B 11 kiiacce ocymiecTBIsieTcs: ¢ y4ETOM CO/IepKaTeIbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

MexnpeaMeTHbIe MOHSATHS, CBSI3aHHBIE C HM3YYEHHMEM METOJO0B HAy4YHOI'O IIO3HAHUA: SIBIICHUE,
Hay4YHBId (akT, THMOTe3a, (U3MYECKas BEJIMYWHA, 3aKOH, TEOpHs, HAOIIOJICHUE, DKCIECPUMEHT,
MOJEJIMPOBAHUE, MOJIENb, UBMEPEHHUE.

MartemaTHuKa: pEIICHHE CHCTEMbl ypaBHEHWH; TPUTOHOMETPUYECCKUE (DYHKIIUU: CHHYC, KOCHHYC,
TAHI€HC, KOTAHIE€HC; OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO; BEKTOPbl M HMX MPOEKIHMH Ha OCH
KOOPJMHAT, CJIOKEHUE BEKTOPOB; MPOU3ZBOAHBIC DSJIEMEHTAPHBIX (YHKIUN; TPU3HAKH TOJ00US
TPEYroJbHUKOB, OINpeIe]IeHHE MIOMAAN I0CKUX GUryp u o0bnéma ted.

Buogiorusi: srekTpuyueckue SBICHUS B JKUBOM MPHUPOJE, KoJjeOaTelbHbIC NBMXKCHHS B JKUBOU
MPUPOJIE, OITUYECKUE SIBJICHUS B dKUBOU IPUPOJE, NEUCTBUE paJuallii Ha )KUBbIE OPTaHU3MBI.

XuMHsi: CTPOCHHE aTOMOB WM MOJEKYJ, KPUCTAIMYECKAs CTPYKTypa TBEPABIX TEJ, MEXaHU3MBI
00pa30BaHMs KPUCTATUINYECKON PEIIETKU, CIEKTPAIbHBIN aHAIH3.

I'eorpadgusi: MarHUTHBIE TIONIOCA 3€MJIM, 3alIeKM MArHUTHBIX pyd, (GOTOChEMKA 3EMHOMN
MMOBEPXHOCTHU, MIPEACKA3AHHUE 3EMIIETPSICEHU.

TexHoJiorMsi: JIMHUM DJIEKTPONEpPEAAY, TEHEpPATOp IMEPEMEHHOTO TOKAa, JJIEKTPOJABUTATEND,
WHIYKIIMOHHAS Te4b, paJap, paauoNpuéMHUK, TENeBU30p, aHTeHHa, Tenedon, CBY-neus,
MIPOCKIIMOHHBIN arnmapar, BOJIOKOHHAs ONTHUKA, COJTHEYHas 6aTapest.



4. TemaTnuyeckoe JIAHMPOBAHHE

TemaTnueckoe mIaHUPOBaHUE MPEJICTABIEHO MO rogam oOydyeHMs, B HEM yKa3aHO PEKOMEHIyeMoe
KOJINYECTBO YacOB, OTBOJIMMOE Ha M3y4YE€HHUE T€M, IIOBTOPEHHE U PA3IMYHOIO BUAA KOHTPOJIbHBIE paOOTHI.
Ilopsimox wu3ydeHHs TeM B IIpelenax OJHOro Kjacca MOXXET BapbUpoBaTbcsi. OCHOBHBIE BUJbI
JESTeTBHOCTH 00YUYaIOIIMXCS TIEPEUNCIICHBI TPH U3YYEHUHU KaXI0M TeMbl U HAIPaBJICHbI Ha JOCTH)KEHUE
IUIAHUPYEMBIX PE3YJIbTaTOB O0OyUEHHUS.

10-11 knacc

Obmee komuuectBo — 136 dacoB. PekomeHnyemoe KOJIMYECTBO 4YacoB JJIsl OpraHU3alUH
MOBTOPEHUSI — 6 4acoB, U3 HUX B Hadayue y4eOHOro roja — 2 yaca; B KOHIIE yueOHOro roma — 4 yaca.
PexomeHnayemoe KOJIMUYECTBO 4acoB Ul OpraHM3allud U IIPOBEACHUS HUTOIOBOTO KOHTPOJS (BKIIOYast
KOHTPOJIbHBIE M IPOBEPOUHBIE pabOTh) — 4 yaca.

10 kaacc

TemaTuyeckue 0J10KH,
TeMBbI

OcHoOBHOe coiep:kaHue

OcHOBHbIE BH/IbI AeSITEJIbHOCTH
o0yuaomuxcs

PA3JEJ 1. DU3UKA U METO/bI HAYYHOI'O IIO3HAHMUA (2 1)

PusznKa U METOIBI
HAy4YHOT'O MO3HAaHUsI(2

a)

®duzuka — Hayka o npupojne. HayuHsble
METOABl IIO3HAHUs OKPY)KAlOIIEro MHUpa.
Ponp  3kcnepumMeHTa U TEOpUH B
npouecce MMO3HAHUS MIPUPOIHI.
DKcrnepuMeHT B (pU3HKE.
MoaenupoBaHue GHU3NYESCKUX SIBJICHUHN
U IIPOILECCOB. HayuHsle TUIIOTE3HL.
dusnyeckue 3aKOHbI U TEOpUU. I paHUILbI
OPUMEHUMOCTH (HUHIECKHX 3aKOHOB.
IIpuHOUII COOTBETCTBHUS.

Ponp m Mecto ¢usukm B GOpMHPOBAHUH
COBPEMEHHON HAay4YHOW KapTUHBI MHpA, B
NPAKTHYECKON NEsATEIBbHOCTH JIIOAEH

PaboTa B rpymnme mo mOAroTOBKE
KOPOTKMX COOOIIEHWH O poyim u
MecTe (GU3UKM B NPaKTUYECKOMN
IeATEIbHOCTHU JTIONEH.

OcBoeHHE OCHOBHBIX HPUEMOB
paboThI c uudpoBoi
sabopatopueii mo pusuke

PA3JEJ 2. MEXAHUKA (18 4)

Kunematuka(5S 1)

MexaHunueckoe IBUXXCHHE.
OTHOCUTEIILHOCTD MEXaHU4YECKOTO
JOBHMKEHUS. Cucrema oTcuéra.
TpaexTopusi.

Ilepemerienue, CKOPOCTh (cpenmusis
CKOpPOCTh, MTHOBEHHasi CKOPOCTB) U
YCKOpEHHUE MaTepuajbHOW TOYKH, MX

OPOEKLMU Ha OCH CUCTEMBI KOOpPIMHAT.
CioxxeHue mnepeMelleHuil U CIIOXKEeHHuEe
CKOpOCTEH.
PaBHOMepHOE U
HPSIMOJIMHEMHOE  JIBUXKEHUE.
3aBUCUMOCTHU KOOpJAWHAT, CKOpPOCTH,
YCKOPEHHUS, MyTH u nepeMenieHust
MaTepuajJbHON TOYKH OT BPEMEHH.
CBoOogHOE naJjeHue. YckopeHnue
CBOOOHOTO IaJeHHUS.

KpuBonuneitHoe aBukeHue. J[BukeHue
MaTepuajJbHON TOYKH IO OKPY>KHOCTH C

PaBHOYCKOPEHHOE
I'paduku

HOCTOSIHHON 1O MOAYJIO CKOPOCTBIO.
YrioBas CKOpOCThb, JMHEHWHAasT CKOPOCTh.
Ilepuon

" gacToTa obparteHusl.

LleHTpOCTPEMUTEIBHOE YCKOPEHUE

IIpoBenenue JKCIEPUMEHTA:
H3yYeHUE HEPaBHOMEPHOTO
JBUKEHUSI C IIEIbI0 OIIPENeJICHUS
MTHOBEHHOU CKOPOCTH;
ucciaeq0BaHue COOTHOLIECHHUSA
MEXJAy NyTAMH, HNPOUIEHHBIMH
TEJIOM  3a MOCJIEIOBATEIILHBIE
paBHBIE MPOMEXYTKHM BPEMEHU
OpHU PAaBHOYCKOPEHHOM JBH>KEHUU
C HA4YaJIbHOWl CKOPOCTBIO, PAaBHOU

HYJIIO; u3ydeHHUE JBVKESHUS
IapuKka B BSI3KOH >KHUJKOCTH.
OObsicHeHNE OCHOBHBIX
IPUHIUIIOB neucTBuUs

TEXHUYECKHUX YCTPOMUCTB, TaKUX
KakK: CHMJOMETp, LEHHBbIE U
peMEHHBIE Nepenadyd ABUKEHUS;
M ycIOBHA HX ©0e30macHoOro
HCHOJIB30BaHUsI B MOBCEJIHEBHOU
JKU3HHU.

Pemenue pacu€THbIX 3a1a4d ¢ SIBHO
3aJTaHHON (PU3NIECKONU MOJEIBIO C
HMCHOJIb30BaHUEM OCHOBHBIX
dopmMysn KHHEMAaTHUKU.
IToctpoenne m aHanu3 rpaduKoB

3aBHCUMOCTEH KHHEMATHYCCKHUX
BCIINMYHH oT BpPEMCHHU.
Pacmo3naBanme (1)I/I3I/ILICCKI/IX

SBJICHUA B Y4YEOHBIX OIBITaX U
OKpYy>Karouei JKU3HU:




paBHOMEpPHOE U PAaBHOYCKOPEHHOE

OPSIMOJTMHEHHOES IBHIKEHHUE,
CBOOOHOE nageHue TEJI,
JIBHKEHUE 10 OKPY>KHOCTH.

Omnucanue MEXaHUYECKOI'0o
OBIDKEHUSI € HCIOJB30BAaHHEM
(puzmaeckux BEITMYHH:

KOOpJWHATa, MyTh, ME€PEMEIICHUE,
CKOPOCTh, YCKOpPCHHE.

Pa6ora B rpynmnax npu
IUTAHUPOBAHUM, TMPOBEACHUH U
HHTEpIpeTaIun pe3yJIbTaToB
OIBITOB u aHaIn3e

JOTIOJTHUTEIBHBIX UCTOYHUKOB WH-
popmanmm o Teme

Juuaamuka(7 9)

ITpuHuun oTHOcUTenbHOCTH [anunes.
IlepBb1ii 3aKOH HreroToHna.
NuepunanbHbleCUCTEMBI OTCUETA.
Macca TeJa. Cuna. IpuHIHT
Cynepno3uuuM cuia. BTopoil 3akoH
HreroToHa i1 MarepuanbHOHM TOYKH.
Tperui 3aKOH Herorona JJIst
MaTepHUaIbHBIX TOYEK.

3akoH BceMHpHOro Ttsarorenus. Cuia
TSKECTH. IlepBas KOCMHUYecKast
CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena.
TpeHnue. Bunesl TpEHUS (mokos,
CKOJIb)KCHMsA, KadeHus). Cuiia TpeHwus.
Cyxoe tpenune. Cuna TpeHUs CKOJIbXECHUS
u cuna TpeHus 1mokosa. KosddumueHT
TpPEHHUS.

Cusna CONpPOTHUBICHUSA IIPU JABUKCHUU
TenaB >XKUJAKOCTH MJIM rase.
IToctynarenbHOE u BpamiaTeabHOe
JIBUKEHHE abCOIIOTHO TBEPAOTO TeJa.
MomMmeHT CHUJIBI OTHOCHUTEIILHO ocHu
BpameHus. Ilnedyo  cunbl.  YcioBus
paBHOBecHsI TBEPAOTrO Tea

IlpoBenenue 3KCIIEpUMEHTA:
HWCCIIEIOBAHUE 3aBUCHMOCTH CHII
YHOpYyrocTH, BO3HHUKAIOMNX B
Opy>XHHE W PE3NHOBOM oOpasIle,
oT wux pgedopManHu; U3yUCHHUE
JBUKEHUSI OpycKa MO HaKJIOHHOM
IIOCKOCTH; HUCCIeqOBaHUE
YCIOBUH paBHOBECHUS TBEPIAOTO
Tejia, UMEIOIIEero OCh BpaIlCHHUS.

OO0bsicHeHnEe 0CcOOeHHOCTEN
paBHOMEPHOTO u
PaBHOYCKOpPEHHOTO
OPSIMOJIMHEHHOT O IOBYDKEHUS,
CBOOOIHOTO nagaeHus TEJI,
OBYOKEHUS

o OKpPY>XHOCTH Ha  OCHOBE
3aKOHOB Herorona, 3aKoHa
BCEMUPHOTO TSITOTCHUS.
OO0bsicHeHnEe OCHOBHBIX
IPUHIUIIOB neucTBUSA
TEXHUYCCKHUX YCTPOUCTB, TaKHUX
KakK IMOJINHITHUKH.

OO0BsicHEHHE ABYDKEHUS

UCKYCCTBEHHBIX CIYTHHUKOB.
Pemenune pacu€THbIX 3ajlady ¢ SBHO
3aJaH- HOW (PU3MIECKOW MOACIBIO
C  HCHOJIb30BAHHMEM  OCHOBHBIX
3aKOHOB U (pOPMYJT TUHAMUKHU.
PacnioszHaBanue (puzmueckux
SIBICHUA B Y4YEOHBIX ONBITaX U
OKpY’Karoller >KHU3HU: UHEepuus,
B3aUMOJIEMCTBUE TEJl.

Ananmu3 ¢HU3NYECKHUX IMPOLIECCOB U

SIBIICHUH C HCIOJb30BaHHUEM
3aKOHOB ¥ [MPUHIWIOB: 3aKOH
BceMupHoro tsrotrenus, 1, I u III
3aKOHBI Hrrorona, TPUHITATT
CyHNepro3ulu  CHUJl, TPUHITAIT
PaBHOIIPABHOCTU  HUHEPUHUAIBHBIX
CHCTEM OTCUETa
3akoHBI coXpaHeHUs B | MMnoyinbc maTtepuadbHOW TOYKH (Ternma), | IlpoBenenwue AKCIIEPUMEHTA:
MEXaHHKE CHCTEMBbI MaTepHuaaIbHBIX TOYEK. | u3ydyeHue abCOJIIOTHO HEYIpPYyroro
(6 9) NMnynbe cuiibl 1 U3MEHEHHE UMITyJIbca | ylapa C HOMOIIBIO ABYX
Tena. 3aKOH COXpPaHEHHUS UMITYJbCA. | OJWHAKOBBIX HUTSHBIX MasiTHUKOB;
PeakTHBHOE JBH)KCHHE. HWCCIeIOBAaHUE CBSI3H paboTsl
Pabora CHITBI. MoimHoCTh CHJIBI. | CHJIBI [ HU3MEHEHHUEM

Kunernueckas OHEPrusa MaTepHaJ’IBHOﬁ
TOYKH. TeopeMa 00 HN3MCHCHH U

MEXaHUYeCKOW »HHEpPruu Tejla Ha
OpUMEpPE PACTSXKEHUs] PE3UHOBOTO




KHHETHYCCKOM OHCPIruu.

ITorennuanbHast SHEPrusl.
TTorennmanpHas SHEPTHUS yupyro
nepopMupOBaHHOU TIPY>KUHBI.

IToreHuuanpHask HEpPrusi Tena BOJIH3U
TOBEPXHOCTHU 3E€MJIH.

IloTeHnnanbHBIE W HENOTCHIMAJIbHEIC
cuitbl. CBsI3b pabOTHI HEMOTESHIIUAIBHBIX
CHJI C UW3MEHEHHMEM MeXaHU4YeCKOU
SHEPruu CUCTEMBI TeJl. 3akoH
COXpaHEHUSI MEXaHUYECKON DHEPIrUH.
Yaopyrue u HeyInpyrue CTOJIKHOBEHUS

KIyTa.
Pemienne pacu€THBIX 3amad  C
SIBHO 3alaHHOMN puznueckoit
MOJICITHIO c HUCTIOJIF30BaHUEM
OCHOBHBIX 3aKOHOB U (opmyr
JTUHAMHAKHA

U 3aKOHOB COXPaHEHMUSI.

PemnreHue kauecTBEHHBIX 3a7ad C
onopoil Ha M3y4deHHBIE B pasJeie
«MexaHuKa» 3aKOHBI,
3aKOHOMEPHOCTH U (HU3UUECKHE
SIBJICHUSL.
Onucanue
JBUKECHUS
C HCHOJb30BaHHEM (HHU3ZUIECKUX
BEJIIWYNH:

UMITYJIBbC KHHETHYEeCKas
SHEeprus, NOTEHIUAaNbHAA
JHEprusi, MeXaHH4decKasi padoTa,
MeXaHH4YeCKasi MOITHOCTb.
AnHanu3 ¢GU3HYECKUX NPOLIECCOB
U SABJICHUU

c HUCHOJIb30BaHUEM 3aKOHa
COXpaHEHUs MEXaHUYECKOU
SHEPrUH, 3aKOHA COXPAaHEHUS HUM-
nyJbca.

OOBsicHeHUE OCHOBHBIX
OPHUHIUAIIOB JeUCTBUS
TEXHUYECKHUX YCTPOMUCTB, TaKUX
Kak: BOJOMET, KOTIIED,
IPY>KUHHBIN IIUCTOJET.
OOBsICHEHHUE JBUXKEHUSI PAKET C
OIIOpOM Ha U3y4YECHHBbIE
(puznyeckre BeITUYUHBI U 3aKOHBI
MEXaHUKH.

Hcnonp3oBanue mNpH MOOATOTOBKE

MECXAaHHUYCCKOI'O

TeJa,

coobuieHni o OpUMEHEHUU
3aKOHOB MEXaHUKH COBPEMEHHBIX
HH(POPMAIITMOHHBIX  TEXHOJIOTUH
JJIs1 IO-UCKA, CTPYKTYPHUPOBAHUS,
UHTEepHOpeTanunu

U TnpejcraBieHus WHOOpMAIUU,
KPUTUYECKUM aHaJIu3

rnoJjiygyaeMoi nHdopmaim

PA3JEJI 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOANHAMMUKA (24 4)

OCHOBBI MOJIEKYJISIPHO-
KWHETHYECKOU TCOpUHU
9 9)

OCHOBHBIE  TMOJIOKEHHUSI  MOJIEKYJISIPHO-
KWHETUYEeCKOW TeopuH. bBbpoyHOBckoe
JBHUKCHUE. Audpdys3us. Xapakrep

OBWOKEHUS W B3aWMMOJEHCTBUS YaCTHIL
BemiecTBa. Mopaenu CTpPOCHHUSI Ta3oB,
JKHJIKOCTEN U TBEPABIX TEIIU OOBSICHCHHE
CBOMCTB BeIIeCTBA Ha OCHOBE DJTHX
Mmozeneii. Macca monekysi. KonnuectBo
BerniecTBa. [loctosstHHass ABoraapo.

Tennosoe paBHOBecue. Temneparypa u
e€ u3Mmepenue. Illkama Temneparyp
IHenscusi. Mopgens wuaealdbHOTO Tasa.
OcHoBHOE ypaBHEHHE MOJICKYJISIpHO-
KMHETHYECKON TEOpUU HAEalbHOIO Tasza.
AOcomoTHasT TeMIlepaTypa Kak Mepa
cpenHen KHHETHYECKOU SHEpPruu
TEIUIOBOTO JBHJKEHHS YacTHIl Trasa.
I"azoBEIC 3aKOHBI. YpaBHeHUE

IIpoBenenue DKCIIEpPUMEHTA:
ompedeNeHUE MAacChl BO3IyXa B
KJIaCCHOM KOMHATE€ Ha OCHOBE
HU3MEpeHuil  00bEéMa  KOMHATHI,
JTaBJICHUSA

U TeMOepaTrypbl BO3IyXa B HEH;
HCCIeIOBaHUE 3aBUCUMOCTH
MECXKAY MnapamMeTrpaMmu COCTOSHHA
pa3pe’keHHOoTOo Ta3a.

OOmBsicHeHHE OCHOBHBIX
HOPHUHIUIIOB OeNCcTBUN
TEXHUYECKHUX YCTPOMNCTB, TaKHUX
KaK: TEpMOMETp W OapomeTrp; u
yCJIOBUH ux Oe3omacHOTo
HUCIIOJIB30BAHUSI B TTOBCEJTHCBHOM
JKU3HH.

Pacno3naBanue pusmgeckux
SIBICHUUW B YYEOHBIX OIIBITaX |




Menneneesa—  Kianeiipona, 3aKoH | OKpy’KaromeH >ku3Hu: auddysus,
JanbpToHa. OpOYHOBCKOE ABHKCHHE.
H3zomponeccel B umaeanmbHOM rasze ¢ | OmmcaHWe TEIJIOBBIX SIBICHHUM C
NOCTOSIHHBIM  KOJIMYECTBOM  BEIIECTBA. | MCHOJB30BAHUEM puznaecknx
I'pacduaeckoe NpeACTaBICHUE | BEIUYHH: JaBJICHUE rasa,
HU30IPOILECCOB HU30TEPMA, H30XO0pa, | TeMmeparypa, cpenHss
n3obapa KWHETHYEeCKast SHEPrus
Xa0THYECKOTO JBUKEHUS
MOJIEKYJ, Cpel HEKBaJpaTu4dHas
CKOPOCTh MOJIEKYJI.
AnHanu3 ¢GU3HYECKUX HPOLECCOB
U SIBJIEHUH C HCHOJIb30BAHUEM
MOJIEKYJISIPHO-KHUHETUYECKOM
TEOpPUHU  CTPOECHHUsI  BEIIECTBA,
ra3oBbIX
3aKOHOB, CBSI3H cpenHeu
KMHETUYECKONW DHEPTrUH TEMIOBOTO
JIBMOKEHHST MOJIEKYJI ¢ abCOIFOTHOM
TEMOEPATypOu.
Pemienne pacu€THbIX 3a71a4 C SIBHO
3aJaHHON (U3NYSCKON MOJCIBIO C
HCHOJIb30BaHUEM OCHOBHBIX
nonoxenut MKT, 3akoHOB wu
hopmynmonekyasipHOIl PU3UKU.
Pa6ora B rpymnnax npu
NIaHUPOBAHUM, TMPOBEACHUHU U
UHTEepHpeTanuu pe3yIbTaToB
ONBITOB Hu aHanuse
JOIMOJIHUTEIBHBIX UCTOYHUKOB HH-
¢opmamun o Teme
OCHOBBI TepmoauHaMuueckas cucteMma. | IIpoBeneHue Y4E€HUYECKOTr O
TepmoauHaMuku (10 ) BHyTpeHHsIA3HEeprus TEpMOAUHAMUYECKON | DKCIEPUMEHTA: U3MEpEHUE
CHCTeMBbI M CIOCOObI €€ UW3MEHCHUS. | YIACIbHOM TEIIOEMKOCTH
KonuyectBO  Temno- Thl W padoTa. | BellecTsa. OOBsiCHEHHUEC
BuyTpeHHsAs »>Heprus OJHO- AaTOMHOIO | OCHOBHBIX IPHUHIIUIOB JEHCTBUS
uaeaJpHOro rasza. Buabl Teruionepenadu: | TEXHHYECKHX YCTPOMCTB, TaKHX
TEIUIONPOBOJHOCTS, KOHBEKIMS, | KaK: JBHUTaTelb BHYTPEHHEro
U3nydeHue.  YAelbHas  TEIUIOEMKOCTBH | CrOpaHus, OBITOBOM
BeulecrBa. KoandecTBO TEmnoTel MpHU | XOJOAWIBHUK, KOHIWUIIMOHEP; H
Tenjgonepenaye. ycimoBuid ux 06e3- onacHoro
ITonsitTne 00 anmabaTHOM mpolLiecce. | MCIIOJIB30BaHUSA B ITOBCETHEBHOM
Ilep- BB 3aKOH TEPMOAWHAMHUKH. | KHU3HH.
IIpumenenue IIEpBOTO 3akoHa | OmHucaHuMe M3Yy4YEeHHBIX CBOMCTB
TePMOIANHAMHUKU K H30IIpoIleccaM. | TeJl M TEIJIOBBIX SIBJIEHHH C
I'padpmueckass wuHTepnperaiuss pabOThHI | UCOOJIHL30BAHUEM puznueckux
rasa. BEJIMYHH: JIaBJICHUE rasa,
TeroBble MamuHbl. [IpuHIMIBEL AeliCTBUS | TeMIlepaTypa, KOJIMYECTBO
TEMJIOBBIX MaIluH. IIpeoOpa3oBaHus | TEILUIOTHI, BHYTPEHHSAS DHEPIHUS,
SHepruu B TemioBeXx MammHax. KIIJ[ | pabora rasa.
TeruioBod MamnHbl. llukn Kapno wu ero | Pemenue pacu€rHbpiXx 3agady c
KITJ. Brtopoil 3akoH TEpMOJWHAMHUKHU. | SIBHO 3aJaHHOU (puszmaeckoit
HeobGpatuMmocTs mnpolieccoB B IIPUPOJIE. | MOJEIbBIO ¢ HCHOJIb30BAHUEM
TertoBble  nBHUTATEIH. ODKOJOTMYECKHE | OCHOBHBIX 3aKOHOB H  (OpPMYJI
IPOOJIEMBI TETIJIOdHEPTETUKHU TE€PMOAMHAMUKU. Pemrenne
Ka4yeCTBEHHBIX 3aJad C OHNopou
Ha W3yYeHHBIE B  paszele
«MonexkynsapHas duzuka u
TEPMOINMHAMMUKAY 3aKOHHI,

3aKOHOMEPHOCTH €W (HU3NIECKHE
ABJICHUA.

Pabora B rpynmax IIpu aHajn3e
JIOMIOJIHUTEIBHBIX HCTOYHUKOB
nHPOpMAIUH 10 TEME




ArperaTHbele COCTOSHUS
BeIIleCTRBA. daz3oBrIC
nepexonsl (5 9)

ITapooGpa3zoBaHue u KOHJICHCAIIHS.
Wcnapenne u kuneHue. AOCOIIOTHAs U
OTHOCH- TeJIbHAsl BIIAXXHOCTH BO3JyXa.
Hacpimennsii map. VYaensHas TemwioTa
napooOpa3oBaHUS. 3aBUCHUMOCTH
TeMnepaTypbl KHIIEHUSI OT JaBIICHUS.

ITposenenue IKCHECPUMECHTA:
U3MEepeHHe OTHOCUTEJILHOU
BJIQKHOCTH BO3IyXa.

OOBsicHEeHHE OCHOBHBIX
OPUHLIUAIIOB AencTBus

TEXHUYECKUX YCTPOMHCTB, TaKHWX
KaK: TUTPOMETP U IICHUXPOMETP,
KaJJOpUMETp; M  yCIOBUH HX
0e30macHOro HCHOJB30BaHHUSI B
MOBCEJHEBHON KHU3HHU.

Teépnoe TEJO.
Kpucrannnueckue u
aMmopdHBIE Tena.

AHU30TPONUSI CBOUCTB
KpuctajuioB. JKuakue
KPHUCTAJIIBI.
CoBpeMeHHEBIC
MaTepHakbl.
ITmaBaenmne u
KpUCTAJLIA3AIAS.

VY nenpHas TEIIOTa
ILUIABJICHMUS.
YpaBHEHHE TEMNJIOBOTO
Oajlanca

OmnucaHue IIPpUHIUIIOB MOJIyHYCHUA
COBPCMCHHBIX MaT€pHuaaoB, B TOM 4YHCJIIC
HaHOMaTEpUuaJIoB.

Pemenne pacu€THBIX 3alady C  SBHO
3aJaHHOW  (U3UIECKOMN MOIEIBIO c
HUCIIOJIb30BAHUEM YPaBHEHUSI TEILUIOBOTO
Oaranca.

Pemienne kayecTBEHHBIX 3allad C ONOPOM
Ha M3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (QU3UYIECKHUe SBIICHUS IO TEMeE.
PacrniosHaBanue ¢pu3HYECKUX SIBICHUIN B
YYE€OHBIX ONBITaX W  OKpYy>Karouieu
)KU3HH: nedopmanus TBEPABIX  TeI,
HarpeBaHUue " OXJIaXKJICHUE TEI,
N3MCHCHUC aneFaTHI)IX COCTOHHI/Iﬁ
BENIECTBA U OOBSICHEHHME HMX HaA OCHOBE
3aKOHOB ©W (POopMyJTT MOJICKYJIISIpHOH

pusuKu.

Hcmnonp3oBanue HH()OPMAaITMOHHBIX
TEXHOJIOTUI JUTST TOWCKa,
CTPYKTYPUPOBaHUs, HWHTEPIpPETAllUN U
OpeJICTaBICHUS nHoOpMaUU apu

NOATOTOBKE COOOIICHUN O NPUMEHEHUH
3aKOHOB  MOJIEKYJISIDHOW  (HU3UKH U
TEPpMOINHAMUKHU B TCXHHUKC nu
TCXHOJIOTHUAX

Teépnoe Teno. Kpucraminueckue
n amopdHbIEe Tejia. AHU30TPOIHS
cBoiictB kpucrtamwioB. Kunkue
KpHUCTaJIbI. CoBpeMeHHBbIe
MaTepuasbl. IlnaBnenue u
KPHUCTAIUTU3AIIHS. VY nenpHas
TEIJIOTa TJIaBJICHUS.

VpaBHEHHE TEIUIOBOTO OajaHca

PA3AEJ 4. DJIEKTPOJVMHAMMUKA

Onekrpoctatnka(10 u)

DnekTpusanusl Tel. DJIEeKTPUUYECKUHN 3a-
psan. JlBa BuUAa 3JEKTPHUUECKHUX 3apsilIOB.
ITpoBogHMKM, JTU3JIEKTPUKHA "
MOJIyIPOBOJTHUKH. 3aKOH COXPaHEHHS
3JIEKTPHUYECKOTO 3apsiaa.
Bzaumoneiictue 3apsa0B. 3akoH
Kynona. TouedHbIli  »BIeKTpHUYECKUH
3apsm. DeKTpudeckoe noJie.
Hanps>k€HHOCTE 3JIEKTPUYECKOrO I10JIS.
ITpunnun CYyHEPHO3ULIUU
JIEKTPUYECKUX MOoJIeH. JIunuun
HaIPsHKEHHOCTH DJICKTPUYECKOTO MOJIS.
PaGoTa cuir 31€KTpOCTaTHYECKOTO MOJIA.
ITorennmasn. Pa3HOCTh TOTEHIIMAIIOB.
ITpoBogHMKHN u UBJIEKTPUKH B
3IEKTPOCTAaTUUYECKOM noJie.
Jusekrpuueckass IpOHULIAEMOCTb.
DIEeKTPOEMKOCTD. Konaencarop.
DIEKTPOEMKOCTH TJIOCKOTO
KOHJIEHCaTOpa. OJHEPTrHus 3apsHKEHHOTO
KOHJIEHCaTopa

(22 v)

ITpoBenenue 3KCHEPUMEHTA:
U3MEpPEHUE 3NEKTPOEMKOCTH
KOHJIeHcaTopa.

OOBsicHeHUE OCHOBHBIX
OPUHIUAIIOB JercTBUS
TEXHUYECKUX YCTPOUCTB "
TEXHOJIOTHUH, TAKUX KaK:
3JIEKTPOCKOII, 3JIEKTPOMETD,
3JIEKTpOCTaTUYECKasi 3aIInTa,
3a3eMJIEHUE 3IEKTPONpUOOPOB,
KOHJIEHCATOop, KONUPOBAJIBHBIN
anmnapar, CTPyHHBIM IpPUHTEpP; U
ycnoBU ux Oe3zoracHOTO

NPUMEHEHHUSI B HOPaKTUUYECKOH
JKU3HU.

Pemienne pacuéTHbIX 3ajgady C
SIBHO 3aJIlaHHOM puznueckoit
MOJEJbI0 c HMCTIIOJIF30BaHUEM
OCHOBHBIX 3aKOHOB H (opmyn
3IEKTPOCTATHKH.

Pemenne kadyeCcTBEHHBIX 3aja4 C
ONoOpoN Ha H3YyUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH W (HU3UYESCKHE
SIBJICHUS no TEME
«DJIEeKTPOCTATUKA.
Pacnio3naBanue pusmgeckux




SIBICHUUW B Y4YEOHBIX OIIBITaX H
OKpY Karoleu KU3HU:
JICKTPHU3AIIUS TEI,
B3aMMOJEHCTBUE 3apsia0B;

U OOBSICHEHHE HX Ha OCHOBE

3aKOHOB u dop- MYJI
3JIEKTPOCTATHKH.

OnucaHve U3YUYEHHBIX CBOICTB
BEIISCTBa

U DIEKTPUUYECKHUX SIBJICHHUH C
HCHOJIbL30BAHUEM pusmaeckux
BEJIMYHUH: DJJIEKTPUYECKUU 3apsii,
HamnpsHDKEHHOCTh  DJIIEKTPUYECKOTO
I10JIs, MOTEHIHAJI, pa3HOCTh

IIOTSHIIUAJIOB, YJIEKTPOEMKOCTb.
AHamm3 (QU3NYECKUX MPOIECCOB
M SBJICHHUHW C HCHOJIB30BaHHEM
(pu3mueckux 3aKOHOB: 3a-

KOH COXPaHEHMs 3JIEKTPUIECKOTO
3apsiga, 3a-koH Kymnona.

PabGora B rpymnmax mnpu aHaiu3ze

JOTIOJTHUTEIBHBIX UCTOYHUKOB
nHpopManuu U IOJATOTOBKE
cooOI1IeHn ! o MIPOSIBIICHUU
3aKOHOB DJEKTPO- CTaTHUKH B
OKpY Karomieu JKU3HU u
OPUMCHCHHUH UX B TEXHHUKE
ITocTositHHBII DJIEKTPUUECKUN TOK. VYcaosus | IlpoBenenue 3KCIIEpUMEHTA:
ITEKTPUIECCKAN TOK. CYIIECTBOBAHUS DICKTPHUUYECKOTO TOKa. | H3yUCHHC CMEMIaHHOTO
Toxu B pa3siTUIHBIX HcTouyrnku COCTUHCHUSA PEe3UCTOPOB;
cpenax Toka. Cuina Toka. [TocTosiHHBIN TOK. usmepenue DJIC ncToyYHUKaA TOKaA
(12 u) Hamnpsixkenne. 3akon Oma ajist ygacTka u ero BHYTPEHHETO
IeIH. COIIPOTHUBJICHUS, HaOII01IeHNe
OJeKkTpudeckoe COINIPOTHUBJICHHUE. | 3JIEKTPOJIN3A.
YnenpHOE OOBsicHEeHHUE OCHOBHBIX
COIIPOTHUBJICHUE BENIECTBA. | MPUHIUIIOB JEHCTBUSI
ITocnenoBarenpHOE, mapaajienbHoOe, | TEXHHYECKUX YCTPOMCTB u

CMEIIIaHHOE COCIHMHEHUE IIPOBOIHUKOB.
Pabora »3nekTpUYECKOTO TOKa. 3aKoH
Jxo-
yns—JleHia. MOOIHOCTE 3IEKTPHUYECKOTO
TOKa.

OJIC u BHyYTpEeHHeE COIPOTUBJICHHUE
HCTOYHHKaA Toka. 3akoH Owma jas
MOJIHOW  (3aMKHYTOH) DJIEKTPHUYECKOM
LETIH. OneKkTpoHHAaA MIPOBOJIUMOCTH
TBEPABIX METaJlJIOB. 3aBHCHUMOCTBH
COIIPOTHUBJICHUSA METaJlJIOB oT

Temriepatrypbl. CBEpXIIPOBOIUMOCTb.
DIeKTpUYeCcKui TOK B BaKyyMe.
CBONCTBARJIEKTPOHHBIX NYUKOB.

IHonynpoBogHUKU. CoOcTBeHHAs u
npuMecHas MIPOBOJAUMOCTbD
HOJIyIIPOBOJHUKOB.

CaoiicTBa p—n-nepexo/ia.

ITorynmpoBOTHUKOBEIE IPHUOOPHI.
ONeKTpudecknuii TOK B pacTBOpax U

pacmimaBax 3JIEKTPOJIUTOB.
DIEKTPOJIUTHIECKAS OHCCOIIALINS.
DIEKTPOIIN3.

DIEeKTpUYEeCKui TOK B razax.
CaMOCTOSTEIBLHBIN "

HECAMOCTOSITEIbHBIN pa3psin. MoaHus.

TEXHOJIOTHUM, Ta-

KX KaK: aMIIepMeTp, BOIBTMETD,
peocrar,

HUCTOYHUKH
3JIEKTpOHATrpeBaTeIbLHBIC
npuOOPHI, DIEKTPOOCBETUTEIIHLHBIE

TOKa,

IpHUOOPHI,

TEPMOMETP COIIPOTUBJICHUS,
BaKyyMHBIA JMOJH, TEPMUCTOPHI U
doTope3ucTopsl,

HOJYTIPOBOJHUKOBBIN
rajbBaHUKa; U YCIOBUU
ux Oe30ImacHOro NpUMCHCHHS B
MPaKTUYECKOU

SKU3HH.

Pemienune pacu€THbIX 3a71ad ¢ SIBHO
3aJaHHOW (PU3UYECKOl MOJCIBIO C

anon,

HCIIOJIb30BAHUEM OCHOBHBIX
3aKOHOB u popmyn TEMBI
«ITocTostHHBIHI 3JIEKTPUYECKUMN
TOK».

PacniozHaBaHue (pn3maeckux
SIBICHUW B Y4YEOHBIX ONBITaX H
OKpyXaroueun JKU3HU:
3JIeKTpUYeCcKas MNPOBOJUMOCTb,

TCIIJIOBOC, CBCTOBOC, XHMMHUYCCKOC,




ITnasma

MarHUTHOE JCHWCTBHUSA TOKa. AHalIu3
IMEKTPUICCKUX  SBJICHUMN 17§
OPOIIECCOB B IEMSAX ITOCTOSTHHOTO
TOKa C HMCIIOJb30BAaHHEM 3aKOHOB:

3akoH Oma, 3aKOHOMEPHOCTH
IIOCJIEAOBATEILHOTO u
napajuIeIbHOTO COEeIMHEHUS
MMPOBOJHUKOB, 3akOoH J[koyis—
Jlenna.

OnucaHve U3YUYEHHBIX CBOICTB
BEIIECTB u SIICKTPUISCKUX
SIBIICHUH C HCIOJIb30BaHHUEM
pusmaeckux BEJINYMH:
SNEeKTPUYECKUN 3apsil, cHiia TOKa,
SIEKTPUIECKOE HanpsHKeHHE,
SIEKTPUIECKOE COIIPOTHUBJICHUE,
pazHocTh  ToTeHmuaiosB, OJC,
paboTa ToKa, MOIITHOCTh TOKa.
Hcmmonp3oBaHue
WH(}pOPMaIIMOHHBIX TEXHOJIOTUH
TSI TIOUCKA, CTPYKTYPHUPOBAHUS,
UHTEpPIIpETALIUU u
IpeACTaBJICHUS uHopManuu
MIpH TIOJATOTOBKE COOOIISHHH O
OPUMCHCHUH 3aKOHOB

IIOCTOAAHHOIO TOKa B TCXHHKEC H
TCXHOJIOTHUAX

Pe3epB (2 9)

11 kaace

TemaTuueckue 0JIOKH,

OcHoBHOe coaepkaHue

OcHoBHEIE BHUABI 1€ATCJIBbHOCTH

TeMBblI o0yyarommxcs
PA3AEJ 4. DJIEKTPOAUHAMMUMKA (11 4)
MarsauTtHoe noise. | IlocTrostHHbIE marHuthl. | IIpoBenenue 3KCIIEPUMEHTA:
OnekTpoMarHuTHas BzaumMopneiicTBuEe NOCTOSHHBIX MarHUTOB. | U3YYEHHUE  MarHUTHOTO OJISA

uaaykous (11 q9)

MarnutHoe T1osie. BekTop MarnuTHOM
uHAYKOuu. [lpuHIIMI — CcynepIio3uliuu
MarHuTHBIX T1oJie. JlmHum MarHuTHOU
uHAyKOuu. KapTuHa JTUHUWH MarHUTHOU
UHAYKIHWHW OOJISI HOCTOSIHHBIX MarHUTOB.
MarsutHoe noJie NPOBOJHUKA C TOKOM.
Kaprtuna nuHUA HMHAYKIUA MarHUTHOTO
0oJisl JUIMHHOTO MPSMOro NPOBOJIHUKA

U 3aMKHYTOIO KOJIBLIEBOI'O MNPOBOJHUKA,
KaTymka ¢ TokoMm. OmeiT DOpcrena.
B3aumopaeicTeue NpOBOJHUKOB C TOKOM.

Cuna Awmrtiepa, eé MOIYIb u
Hanpasienue. Cuna JlopeHia, e€ Moayib
U HarnpasJieHue. [|BUkeHHe 3apsiKeHHOU
4acTHUIIBI B OJHOPOJHOM MAarHUTHOM
nose. PabGora cuirer JlopeHria.

SIBneHue 3JIEKTPOMArHUTHOW HMHIYKIIUU.
IToTok BekTOpa MarHUTHOW HHIYKLUHU.

2C UHAYKLHUHU. 3aKoH
sneKkTpoMarHuTHoHnHAY K Papases.
BuxpeBoe »snekrpuueckoe mnonae. IDJC
WHJIYKIIUKM B TIPOBOJHHKE, JBHKYIIEMCS
MOCTYTIaTeJILHO B OJTHOPOJTHOM
MarHUTHOMIIOJIE.

KaTYIIKH C TOKOM; HCCJIEIOBAaHUE
OEUCTBHUSI IOCTOSIHHOI'O MarHuTa
Ha pam- Ky c TOKOM;
UCCIIEJOBaHUE SIBJICHUS JJICKTPO-
MarHuTHOW WHIYKIAH.

OOBsicHeHUE OCHOBHBIX
MIPUHIIUIIOB eHCTBHUS
TEXHUYECKUX YCTPOHCTB, TaKHUX
KaK: TIOCTOSIHHBIE MarHuTHlI,
3JIEKTPOMAarHUTHI, 3JIEKTPO-
JABUTATENb, YCKOPHUTEIIHU
3JIEMEHTapHBIX JacTHII,

UHIOYKIIMOHHAS Te4Yb; U YCIOBHUH
nx Oe30IacHOro IIPUMEHEHUS B
OPaKTUUECKOHN XU3HU.

Pemienne pacu€tHbIX 3amad  Ha
OpUMEHEHUEe popmyn TEMBI
«MarauTHoe IoJie.

OneKTpoOMarHuTHast UHAYKIHS».

Pemrenune kauecTBEHHBIX 3a7ad C
OHopoil Ha HW3YyYEHHBIE 3aKOHHI,
3aKOHOMEPHOCTH U (pu3mdeckue
SIBJICHUS TeMbl « MarHuTHOE IIOJIC.
SHCKTpOMaFHI/ITHaSI WHAYKITU .




ITpaBuno Jlenna.

NHAYyKTUBHOCTD. SABnenue
camouHayknuu.3JIC caMOMHIYKITUH.
DHeprusi MarHUTHOTO TMOJS KaTyIIKH C
TOKOM.

DJIEKTPOMarHuTHOE TOJIe

OnpeneneHue HaIlpaBJICHUS
BEKTOpAa WHAYKIHH MarHUTHOTO
OJII TPOBOJHHUKA C TOKOM, CHIIBI
Amnepa u cunsl JlopeHua.

Pacno3naBanue pu3mgecknx
SIBICHUH B YYEOHBIX OIIBITaX H
OKpYy>Karoiieh JKU3HU
B3aMMOJICHCTBHE MarHuTOB,
3JIeKTPOMarHuTHasI WHIY KIS,

HeﬁCTBHe MAr"duTHOT'O IIOJIsI Ha

Opo- BOAHUK C TOKOM H
ABVOKYIIUHCS 3apsii.

Amnanus 3J1€KTPOMAarHUTHBIX
SIBIICHUH c HCIIOJIb30BAaHUEM
3aKOHa 3JE€KTPOMarHUTHOM
WHIYKIIAH.

OmnmcaHne W3yYCHHBIX CBOWCTB
BEIIECTB W DJICKTPOMArHUTHBIX
SIBICHUH C  HCOOJB30BaHHUEM
GU3MICCKUX BEIIUYHUH: UHIYKIIUS
MarHuTHOTO MOJIsI, cujia Amriepa,
cuna JlopeHna, MHIAYKTHUBHOCTH

KaTyIIKH, SHEpPrus
3JIEKTPUYECKOTO M MAarHUTHOTO
noJiei

PA3JEJI 5. KOJIEBAHHUSA U BOJIHBI (24 4)

MexaHnueckue Konebarensnas cuctema. CpoOonusle | [IpoBenenue 3KCHEPUMEHTA:

3JIEKTPOMATHUTHBIE MEXaHU4ECKHE KoJIeOaHMsl. | HCCIIEJOBaHNE 3aBHUCHUMOCTH

xosiebanus (9 u) T'apmonuyeckue konebanus. Ilepuon, | mepumonga  maiubIx  KoJeOaHUM
4acToTa, aMIuIuTyAa U ¢daza kKojeOaHUH. | rpy3aHa HUTH OT JJIMHBI HUTH U
IIpy>XuHHBIMI MasgTHHUK. | MacCbl TIpy3a; HCCIEAOBaHHUE
MareMmaThudecKkuil MasiTHUK. YpaBHEHHE | IIEPEMEHHOIO TOKa B ILeNu Hu3
TapMOHHUYECKUX KoJIeOaHUH. | ITOCIeN0BaTeIbHO  COCIMHEHHBIX
ITpeBpameHnue SHEPruu nopu | KOHAEHcaTopa, KaTyIIKH u
rapMOHHUYECKHUX KOJIEOaHMsIX. | pe3nucTopa.
KonebarenmsHblii  KOHTYp. CBOOOmHBIC | OOBsICHEHHE OCHOBHBIX
3JIEKTPOMArHUTHBIE KoJeOaHust B | MOPHUHIUAIOB JercTBUS
HICAIBHOM KOJICOATECIIBHOM KOHTYpE. | TEXHHUYECKHUX YCTPOWCTB, TaKHX
AHanoruss MeXJy MEXaHUYEeCKMMH M | KakK: DJIEKTPUYECKHH  3BOHOK,
3JIEKTPOMAarHUTHBIMHU KoJIeOaHUSIMH. | TeHepaTop IIEPEeMEHHOro TOKa,
dopmyna Tomcona. 3aKOH COXpaHEHUs | JIUHHUU 3JIeKTponepeay; u
SHEPruM B HACAIBHOM KOJIEOATSIIBHOM | YCIOBHH ux Oe3omacHOro
KOHTYpE. OPUMEHEHHUs] B NPaKTUIECKOU
IIpencraBinenue o 3aTyXalUX | KU3HU.
KOJICOaHUSIX. BreinyxnenHnble | Pemenue pacu€THbIX 3amad C
MexaHu4decKkne KojieOaHus. Pe3oHaHC. | SIBHO 3allaHHOH
Brinyx1eHHBIE 3JI€KTPOMarHUTHbBIE | (pU3nYecKon MOJENBIO ¢
KOJICOaHMsI. HCHIOJIb30BAHUEM OCHOBHBIX
Ilepemennbii  TOk. CuHHycOWIAJbHBIN | 3aKOHOB u dopmyo,
HepeMEeHHBIN TOK. MOIIHOCTE | ONHUCHIBAIOIIUX MEXaHHUYECKUE U
IIEPEMEHHOTO TOKa. AMIUINTYJTHO€ W | 3JIEKTPOMarHUTHBIE KojeOaHUsI.
JNeUCTByIOIIEe 3HAa4deHHEe CHiIbl Toka u | OmnmcaHue U3YyUYEHHBIX
HanpsDKEHUS. MEXaHHUIECKUX "
Tpauchopmarop. ITpou3BOACTBO, | PIEKTPOMArHUTHBIX KOJIE€OaHUH C

nepeavda ¥ OTpeOIeHNEe YIEKTPUIECKOMT

SHEPIruM. OKOJOTHYECKHE PHCKH MpPHU
OPOU3BOJICTBE 3JIEKTPOIHEPIUH.
KyneTypa HUCHOJIb30BaHUSA

DJICKTPOSHECPIUu B HOBCGI[HCBHOﬁ XKHU3HHU

HUCIIOJIb30BAHUEM duszngeckux
BEeJIWYHMH: NEpHUOJ W YacToTa
KojeOaHui, amMmmutyna u ¢asa
Kojie0aHuil, 3apsii U chia TOKa B
npouecce rapMOHHUYECKHUX
3JI€KTPOMAarHUTHBIX KOJICOaHUM.

Pemenne kadyecTBEHHBIX 3a7ad C
ONoOpoO¥l Ha W3yYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OMNHCHIBAIOIIINE




MCXaHNYCCKHNEC 141
DJICKTPOMAardHuTHBLIC KoJicOaHusl.

Pabora B rpymnrax npu
IUITAHUPOBAaHWUH, IIPOBEICHUH U
HHTEPIPETALUU pe3yJIbTaToB
OIIBITOB, u aHau3e
IOTIOJTHUTEIBHBIX HCTOYHHKOB
nHpopmManumu No TeMe
MexaHuueckue MexaHuueckue BOJIHBHI, ycnoBus | OObsicHeHHE OCHOBHBIX
3JIEKTPOMAarHUTHBIE pacopoctpanenus. Ilepuoa. CKOpoOCTh | IPUHIUIIOB EeUCTBHUS
BOJIHBI (5 u) pacupocTpaHeHusi W JUIMHA  BOJIHBL. | TEXHHYECKHUX YCTpOHCTB "
ITonepeunsie TEXHOJIOTHH, TaKuX KakK:
U OPOAOJILHEIE BOJHBI. IHTepdepeHuss U | My3bIKaJIbHBIC WHCTPYMEHTHI,

nudpaknys MEXaHU4YEeCKUX BOJIH.
3Byk. CKOpOCTh 3ByKa. | pOMKOCTH 3ByKa.

YJbTpa3ByKoOBast AUAarHoCTuka B
TEXHUKE W MEAWIUHE, panap,

BricoTa ToHa. TemOp 3ByKa. panuonpuEMHUK, TEJIEBU30D,
DJIeKTpOMarHuTHBICE  BOJIHBL.  YCIIOBUS | aHTEHHa, TexedoH, CBU-neuys; u
U3IIyYE€HUsI DJJIEKTPOMAarHUTHBIX BOJH. | yCIOBHH ux Oe3omacHOTO
Bzaumnua NPUMEHEHHUsI B NOPAKTHUYECKOU
L, >KU3HHU.
opueHTanus BeKTOpoB E, B, v B dJIEKTpO- .
. . Pemienne pac4E€THBIX U
MarHuTHOH BOJIHE. CaoiicTBa .
. KauyeCTBEHHBIX 3ajJlauc OIIOpOH Ha
3JIEKTPOMAarHUTHBIX BOJIH: OTpa)XCHHE,
U3y4YEHHBIC 3aKOHBI Hu
npeoMIIeHHUE, HoJISIpU3anusi,
3aKOHOMEPHOCTH, OITHMCHIBAIOIINE
mudpakousi, narepdepennusi. CKOpocTh
pacrpocTpaHeHHEe MeXaHHUYECKUX
3JIEKTPOMarHUTHBIX BOJIH. IIkana
M DJIEKTPOMAarHUTHBIX  BOJIH.
3JIEKTPOMAarHUTHBIX BOJIH. I[IpnmMeHeHne
HUcnons3zoBanue
SJIEKTPOMAarHUTHBIX BOJIH B TEXHHUKE W N
GRITY nH(POPMAITNOHHBIX TEXHOJOTHH
’ U1l TIONCKA, CTPYKTYPHPOBAHMUS,
ITpuHIMOBI paguoOCBsI3U U TEIICBUICHUS.
HHTEPIPETALNH u
Panuonokanuys.
pEJICTABICHUS uHpopManun
OJeKTpOMarHuTHOE 3arpsi3HeHUE <
o IIPHU IMTOATOTOBKE COOOIIEeHUH 00
OKpYy Xaroleh cpensl
HUCTIOJIb30BaHUH
3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE.
Vuyactue B JTUCKYCCHU 00
3JIEKTPOMAarHUTHOM  3arpsA3HEHUH
OKpYy>Karolel cpeasl.
Pa6ora B rpymmnax pu
IUIAaHUPOBAHUM, TMPOBEACHUH U
HHTEpIIpeTauun pe3yabTaToB
OITBITOB u aHaJn3e
JIOTIOJIHUTEIBbHBIX UCTOYHUKOB WH-
¢popmanuu o reme
Omntuxka (10 9) I'eomeTpuueckas ontuka. | IIpoBenenue SKCIEPUMEHTA!
IIpsimonmHEHOE pacHpoCcTpaHEHHE cBeTa | HaOIIoJIeHHe JOUCIEPCHH CBETa;
B OJHOPOIHOU cpene. ToueuHslll | U3MepeHUE IoKasareJs
HCTOYHHUK cBeTa. Jlyu cBera. OTpa’keHHE | MPEITOMIICHUSA CTEKJIa;
CBeTa. 3aKOHBI OTpaXKECHHUSA CBeTa. | HCCIedOBaHHE CBOMCTB
I[TocTpoenne wu300pakeHWit B IUIOCKOM | H300paK€HUM B JIMH3aX.
3epKae. OOBsicHeHUE OCHOBHBIX
ITpenomnenue cBeTAa. 3aKOHBI | OPUHLHUIIOB aercTBus
OpeIOMJIEHUsA  CBETa. AOCOIIOTHBIA | TEXHUYECKHX YCTpOHCTB "
nokasaTesb MpEITOMIICHHUSI. ITonHoe | TeXHOJIOTMH, TaKUX KakK: OYKH,
BHYTpeHHee oTpaxeHue. [IpenenpHblil | ayna, ¢oroanmnapar,
YTOJI IOJTHOTO BHYTPEHHETO OTPaKCHUSI. HPOSKITNOHHBIHN armapar,
Hucnepcust  cBera. CIHOXHBIA CcOCTaB | MHUKPOCKOITI, TEJIECKOII,
Oemnorocsera. LIBer. BOJIOKOHHAs OIITHKA,
Cobuparomye U pacceuBarollue JIWH3BL. | TU(paKkIInoHHAS peméTka,
Tonkast nuH3a. POKYCHOE PACCTOSIHUE U | MOJISIPOUL; U yCIOBUMH 1704
ONTHYECKasi CWjJa TOHKOW  JHH3BL. | 0€30MacHOrO  HOPUMCHEHHS B
ITocTpoenue n3o0pakeHn! B | IPaKTHYECKOM >KU3HHU.

CO6I/IpaIOIIII/IX 1 pacCCUuBAOIINX JIMH3aX.

Pemenne paC‘léTHLIX 3aga4d C




dopmyna TOHKON JIMH3BL. Y BEIUYEHHUE,
maBaeMoO€ JIMH30M.
Tlpenensr
reOMETPUUYECKON ONTUKU.
BomanoBas onrtuka. UHTEepdepeHns ceera.
KorepenTHbie UCTOYHUKU. YcaoBus
HaAOJIOACHUSI MAaKCHUMYMOB M MHUHHMYMOB
B UHTEepPEPESHIMOHHONW KapTHHE OT ABYX
cuH(pa3HBIX KOT€PEHTHBIX UCTOYHHUKOB.
Hudpaxnus cBeTa. Jdudpakunnonnas
peméTka. YcioBue HaOJIOASHUS TJIAaBHBIX
MaKCUMYMOB npu naJgeHuHu
MOHOXPOMaTHUYECKOI'O Ha
TUPPaKIIOHHYIO PEHIETKY.

Ilonspuzanus ceera

IIPUMCHHUMOCTHU

CBCTa

SIBHO 3aJaHHOU usnueckon
MOJZENBI0 C  HCHOJIB30BAHHEM
OCHOBHBIX 3aKOHOB H (HOpMYII
reOMETPUUYECKON ONTUKU.
ITocTpoenue u oInvcaHue
n300pakeHus, CO31aBa€MOT0
TIOCKUM 3epKaJioM, TOHKOM
JINH30U.

Pacno3naBanue puznueckux
SIBI€HUN B OIIBITaX u
OKpY>Karoluen JKU3HU:
OPAMOJIMHEUHOE
pacnpocTpaHeHHE CBeTa,
OTpaXkeHHUE, MpeJoMIICHHUE,
uHTepdepeHIINsI, Iudpaknus u

TOoJIsIpU3aIlvsl CBETa, AHCIICPCHUSI
CBETA.
AHaINU3 ONTHYCCKUX SBJICHHU C

HCHOJIb30BAHUEM 3aKOHOB: 3aKOH
NPSIMOJIMHEUHOI O

pacrpoCTpaHEHUsl CBETa, 3aKOHBI
OTpaKeHUs CBETA, 3aKOHBI

NpEeIOMIIEHUS CBETA.

OmnucaHue ONTHYECKHUX SIBIICHUM
C HWCHOJIB30BaHUEM (PU3NIECKUX
BeIWYHUH: (POKYCHOE pac- CTOSTHHE
¥ ONTHYECKAasl CHja JUH3BI

PA3JIEJ 6. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH (4 u)

OcHoBbl CTO (4 )

I'paHunbl OPUMEHMMOCTH KJIACCHUYECKOU
MEXaHUKH. Iloctynatsel TEOpHUHU
OTHOCHUTEIbHOCTH: WHBApUAHTHOCTbH
MOIyJiI CKOPOCTH CBE€Ta B BaKyyMe,
OPUHIIAII OTHOCUTEIBHOCTH DWHIITEHHA.
OTHOCHUTENBHOCTEL OJHOBPEMEHHOCTH.
3aMejyieHHEe BpPEMEHH U COKpallleHHe
JUTAHBL. DHEPrusi U HUMIOYIBC CBOOOTHOU

Pemenne kadecTBEHHBIX 3aga4d C

OIIOPOM Ha WU3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (HU3UUYECKHE
ABJICHUSA I10 TEME «OCHOBBEI
CTO».

Hcnonbp3oBaHue
UH(POPMAITMOHHBIX  TCXHOJIOTHI

JUIsl TIOWCKA, CTPYKTYPHPOBAHMUSI,

gacTunbl. CBsI3p Macchl C JHEpPrued W | WMHTEpHpEeTallud M IIPEeACTaBICHUS
HMITyJIbCOM cBOOOAHOI JacTUUbl. | UHOpPMAIIMM TOpPHU  ITOATOTOBKE
DHeprust NOKosi CBOOOTHON YacTHIIBI coobuieHni o rpaHHAIax
IPUMEHUMOCTH KJIACCHYECKOH
MmexaHuku u ocHoBax CTO
PA3EJI 7. KBAHTOBASI ®U3UKA (15 uv)
DneMeHThl KBaHTOBOH | DOTOHHI. dopmyna Ilnanka cBs3u | OOBsiCHEHUE OCHOBHBIX
onTuku (6 49) SHeprun GOoTOHA C ero 4acTOTOH. DHeprus | HPUHIUIIOB aencTBus
Y UMITyJIbC (OTOHA. TEXHUYECKHX YCTPOWCTB, TaKUX
OTKpbITHE "u HCclIeloBaHNe | KakK: (OTORJIEMEHT, (HOTOJAATUHK,
dporoadpdekra. Onerter A. I'. CromeroBa. | coimHeYHas OaTapesi, CBETOAUOMI;, H
3aKOHBI dporordpdexra. VpaBHEeHHE | YCIOBUH ux Oe3omacHOTO
OnHmreHa st poroddpdexra. «KpacHass | mpuMEeHEHUST B IIPAKTUICCKOU
rpaHuna» Qoro-addexra. XKU3HHU.  PemieHune pacuéTHBIX
JlaBnenue cBeTa. OnBITHI I1. H. | 3agau [¢ SBHO 3aJJaHHON
Jlebenera. XuMmuaeckoe AeiicTBHE cBETa (pn3zmaeckoi MOJIEJIBIO c
HMCHOJIF30BaHUEM OCHOBHBIX
3aKOHOB ®W (OopMyJa KBaHTOBOM
OITHKH.
Pemenne kadecTBEHHBIX 3amad C
OIIOPOM Ha HW3YYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH KBaHTOBOU
OIITHKH.
Pacrio3naBanue puznueckux
SIBICHUM B  Y4eOHBIX OIBITax:
(oroanexkrpuueckuii addexr,

CBCTOBOC OAaBJICHUC.




Omnncanue HU3Y4YEHHBIX
KBaHTOBBIX SIBJICHHH M IPOIECCOB
C HCIIOJIb30BaHUEM (PU3UIECKUX
BEJINYHH: CKOPOCTh
3JICKTPOMAarHUTHBIX BOJIH, JUTHHA
BOJIHBI U YacTOTa CBETa, YHEPTHs
U UMITYyJIbC (DOTOHA

Ctpoenne atoma(4 q)

Monens aToMa Tomcona. OnbITEI
Pesepdopma 1o paccessHUIO O-YacCTHII.
Ilnanerapunas moxenb aroma. Iloctymatel

Bbopa.

Hznyuenue u moryiounieHue (GOTOHOB IIPpHU
rnepexone aroMa C  OJHOIO  ypOBHS
SHEpruu Ha JApyrov. Buasl cnexTpos.
CoexTtp ypOBHeH SHEPTHUH aToma
BOJZIOpOJA.

BomxHoBBIE cBOlicTBa 4dacTull. BoJHBI e
Bpoiins. KopnyckynasipHO-BOJIHOBOM
IyaJIu3M.

CHOHTAaHHOE U BBIHYXXJIEHHOE HU3Iy4YECHUE.
YceTpoiicTBO M NpUHIIUII paboTHI j1a3epa

IIpoBenenue 3KCIIEpUMEHTA:
HaOJIr0IeHUE JIMHEW4aTOTrO
CIIeKTpa.

OOBsicHeHUE OCHOBHBIX
MIPUHIIUIIOB eUCTBUS
TEXHUYECKHX YCTPOMNCTB, TaKHUX
KaK: CIIEKTPOCKOII, nasep,

KBAHTOBBIH KOMIIBIOTED;

M YCIOBHH ©WX OE30I1acCHOTO
OPUMEHEHHUSI B  IIPAKTHUYIECKOM
JKU3HHU.

Pemenne kadecTBEHHBIX 3amad C
OIOpOH Ha M3yYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (HU3UUYECKUE

siBieHuss 110 Teme «CTpoeHue
aToMma. Pacno3naBanue
(pusnyeckux sBICHHH B y4eOHBIX
OIbITax: BO3HUKHOBCHUC

JIHHEHYIaTOTO CIICKTpA.
AHaIM3 KBaHTOBBIX IpoLeccoB n

SIBJICHHH  C HCITOJIb30BaHUEM
noctynaroB Bopa
ATomHoe sapo(5 1) DKCIIEpUMEHTHI, nokaspiBaromue | IIpoBeneHue YYEHUYECKOTO
CIIOKHOCTHh CTpoeHHsl siapa. OTKpBITHE | dKCIICPUMEHTA: HCCJICIOBaHUE
paauoaktuBHOCTH. OmbITel Pe3epdopna | TpekoB dYacTunm (IO  TOTOBBIM
o OIpeJIeICHUIO coctaBa | ¢ororpadusim).
pannoakTuBHOro wu3nydeHus. CpoiictBa | OOBscHeHUE OCHOBHBIX
anbda-, Oera-, raMma-u3Jy4eHUs. | NPUHIITUIIOB neicTBUs
BnusiHue paanoakTUBHOCTH TEXHUYECKUX YCTPOMNCTB, TaKHUX
Ha >KUBbIE OPraHU3MBI. KaK: NO3UMETP, KamMepa
OTKpBITHE OpOTOHA u HelTpoHa. | BuibcoHa, sAaepHBIA peakTop,

Hyxmonnas monenb simpa ['eiizenbepra—
HNBaneHko.

3apsa sapa. MaccoBoe 4ucio siagpa.

HN3oTomnsl.
Anrsda-pacnan. DJIEKTPOHHBIN u
MO3UTPOHHBIN  Oera-pacnan. ['amma-
U3JIydeHue. 3aKOH  pPaIHOaKTHUBHOTIO
pacnana.
DHeprus CBsI3M HYKJIOHOB B  spe.

S nepubiecunbl. JledekT Macchl sapa.
AnepHble peaknuu. JlejeHue U CUHTE3

saep.
AnepHblit  peakTop. TepmosiiepHbIit
cuarte3. IIpoOmemMbl W NEPCIEKTHUBEHI
SIAEPHONM DHEPreTUKHU. OKOJOIru4ecKue

ACIIEKThI SIA€PHONIHEPTETUKHU.
DJyeMeHTapHbIe YJaCTHIIBI.
NO3UTPOHA.

Metoasl HaOIIOIEHUS
3JIEMEHTAPHBIX YaCTHII.
dyHnamMeHTalbHbIE B3aUMOJICHCTBUSI.
EnuxcTBO Dmsnyueckoil KapTUHEI MUpa

OTkpbITHE

n perucrpanuu

aToMHass OomMOa; W yCIOBHU HX
Oe30MmacHOro  NPUMCEHEHHsS B
OPaKTHYCCKOMKU3HU.

Pemrenne kadecTBEHHBIX 3aJay C
OIIOpOH Ha HW3yYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (pusmdeckue

SIBICHUS TII0 TeMe «ATOMHOE
SIAPO».

Pacno3naBanue (puznueckux
SIBJICHUN B y'—IeGHI)IX OoIIpITax MU B
OKpY>Karolen JKU3HU:
€CTECTBEHHAsT M MCKYyCCTBEHHasl
PaanoaKTUBHOCTG. Onucanue

H3YyYEHHBIX KBAaHTOBBIX SIBICHUM
M TPOLIECCOB C HCHOJIb30BAHUEM
(pu3nyeckux BEJIWMUMH: NEpHO]
noJjiypacriaia, SHEprusi  CBsI3H
aATOMHBIX AIECP.

AHanmn3 IPOIIECCOB M SIBICHUU C
HWCHOJIb30BAaHHEM  3aKOHOB U
IIOCTYJIATOB: 3aKOH COXpPaHEHUs
3JISKTPUYECKOro 3apsiga, 3aKoH
COXpaHEHHUsI MacCOBOTO 4YHCIIA,
noctyinarel  bopa, 3a- koH
PaaroaKTUBHOTO pacIiajia.




Hcnonb3oBaHue

HHOOPMAITHOHHBIX TEXHOJIOTHH
TSI TIOUCKAa, CTPYKTYPHUPOBAHUS,
WHTEpHOpeTauu u
IpeaCTaBICHUS uHpOpMaITUH

OpHU TIOATOTOBKE COOOIIEHUI O
OPUMEHECHHUU 3aKOHOB KBaHTOBOU

puznkn B TEXHHUKE u
TEXHOJOTHUSX
PA3JAEJ 8. OJIEMEHTbBI ACTPO®U3UKU (7 1)
DJeMEeHTHI Buna 3Bé3nHO0TO HebOa. Co3Besaus, sipkue | [loaroroska COOOIICHU I o
actpoduzuku(7 1) 3BE3bI, MJIaHETHI, ux BUJIUMOE | MeToJaX IMOJYy4YeHHUS  HaydHBIX
JIBYKCHHUE. ConnHeuHas crucTeMa. | aCTPOHOMHYECKHX 3HaHUH,
Ilnmanersr 3eMHON rpynnel. IlnaHeTbI- | OTKPBITUAX B COBPEMEHHON
TUTAaHTBl U WX CHOYTHHUKH, KapJIHKOBBIE | aCTPOHOMHHM.
mradHeTsl. Mansle Tenma CoaHeuHoM | BrimosiHeHune 3aJITaHuH,
CHUCTEMBI. TIPOBEPSIIOIINX BJIAJICHUE
Comune, ¢ortochepa u  armocdepa. | OCHOBOIOIATAIOITUMHU
CostHeuHast aKTUBHOCTb. aCTPOHOMHUYECKHMH  IOHSITUSIMH,

HUctounuk »Heprun CoiHoa U 3BE3N.
Buytpennee crpoenue CoisHila. YciaoBue
paBHoBecussi B ComnHue. Temmepatypa B
neutpe Connna. IlepeHoc »Hepruu wus
nentpa ConHua. CojlHEUHbIE HEUTPUHO.

3BE3ABI, UX OCHOBHBEIC XapaKTECPUCTHKH:

Macca, CBETHMOCTbD, panuyc,
TeMmeparypa, HX B3aUMOCBSI3b.
JwuarpamMMa «CIIEKTpaJIbHBIH KJlacC —
CBETUMOCTDY. 3BE3 MBI rjiaB- HOH

IIOCJIICAOBATCIbHOCTH. 3aBHCHUMOCTD

«Macca — CBETHMOCTB» Jas 3BE3N
TJIaBHOU MOCIEN0BATEIbHOCTH.
BuyTpennee CTpOCHUE 3BE3 .

CoBpeMeHHbIe NpeACcTaBICHUS

0 IPOUCXOXIeHUM u sBomronuu CoiHna
M3BE3A. DTanbl >KU3HU 3BE3.

Mneynsiii Ilyte — nHama I["amakrTuka.
CrnupanpHasg  cTpykTypa [IamakTukmy,
pacnpeneneHue 3BE3A, rasa, IMbUIH.
ITonoxxenune wu aBumxkeHue CoaHila B
T'anaktuke. Ilnockas m cdepudeckas
MMOJICUCTEMBI I"'anakTuku. Tunel
rajakTuk. PamuoramakTUKu W KBa3aphl.
YépHbIe OBIPbI B siApax I'aJIaKTUK.
Bcenennasi. Pacmupenue BceneHHoOU.
3a- ko XabOisa. Pa3zberanue rajgakTHK.
Bospact u panguyc BceneHHoi, Teopus
Bonpmoro B3peiBa. Mojens «ropsiueit
Bcenen- Hoi». PenukToBOoe U3IyUeHUE.
Ponp acTpoHOMHMHM B MO3HAaHUHM MPUPOMBIL.
MacmTabHass  cTpykTypa  BceneHHOM.
Mera-rajakThKa

MO3BOJISIIOIIUMH  XapakTepU30BaTh
OpPOIIECCHI, OpOUCXOJISAIINE B
3BE3IaX,

B 3BE3THBIX cucremax, B
MEKTaJTaKTHYIECKOM cpene;
IOBUKECHHUC HeOECHBIX TEI,
SBOJIIOLIUIO3BE3 T U BcelreHHON.
IlpoBenenue HaOIIOAeHUN
HEBOOPYKEHHBIM rjiazoM C
HUCIIOJIb30BAHUEM KOMOBIOTEPHBIX
OPWJIOKEHUN JId  OIIpeesieHUs
HOJIOXKEHUsI HeOECHBIX OOBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3nus CeBepHOTo MNOJIyHIapus
HUsIpKUE 3BE3BI.

IIpoBenenue HaAOJTIOICHU B
TEJIECKOII JIyHsbl, IJIaHET,
Muneunoro Ilytu

OBOBINAIOIIEE IOBTOPEHMUE (4 1)

CucremMaTu3aiusn
0000mIeHue
Marepuaia Kypca
¢u3uku (4 9)

Poibp GU3UKKM B aCTPOHOMHU B
9KOHOMHYECKOM, TEXHOJOTHIECKOM,
COIMAIBHOM M 3THYECKOU cdepax
JIESITSTbHOCTH YeJIOBEKa;pOJIb U MECTO
(pU3UKH U aCTpOHOMHH B COBPEMEHHOM
Hay4YHOMW KapTHHE MUPA; POJb
(pusmdeckoit Teopun B pOpMHUPOBAHUH
OpeACcTaBIICHUN 0 (PU3UYECKON KapTHHE
MHpa, MECTO (PU3NIECKON KapTUHBI MUPa
B O0OIIIEM POy COBPEMEHHBIX

YyacTue B JUCKYCCHUU O POJIU
(pU3MKH B aCTPOHOMHUH B
pa3mudHBIX cepax NesITSIbHOCTH
geJIoBEKa.

IToaroroBka cooOlleHUIT O MeCTe
(pu3mdecKOMKapTUHEI MHpPA B PSIIY
COBPEMEHHEBIX IMPEACTABICHUN O
opupoe.

BrimmonHeHHUE YUYeOHBIX 3alaHUH,
JIEMOHCTPUPYIOIIUX OCBOEHHUE




€CTCCTBCHHO-HAYYHBIX MPEACTABICHUN O OCHOBHBIX NOHSATHH, PU3UICSCKUX
npupoIe BEJIMYMH U 3aKOHOB Kypca (pHU3UKH
10—11 kmaccos

Pe3zepn (3 1)

5. OueHka JIaHUPYEMbIX Pe3yJbTATOB 00y4eHUsI

CucreMa oneHUBAHUSA

Ilpeomem Bec oyenxu I'pagux KOHMPOJIbHbIX
MepOnpUsmMuLL.

«Dusuxa» ponp

[TucemeHHBIC (POPMBI TEKYIIIETO KOHTPOJIS
JIMKTaHT 1O TepMUHAM 2 3 pasa 3a noayrojaue
JlomarHee 3aianue 1 4 pasa 3a nmoyyroaue
HToroBast KOHTpOJIbHAS 5 1 pa3 3a nmomyroaue
pabora (TecT)
Koncnekr 2 1 pa3 B monmyroaue
Jlaboparopnas pabota 4 5 pa3 B rogy
CamocrosTenbHas paboTa 3 2 pa3a 3a oJIyroaue
Coo0mrenne 2 o 3 pa3 3a nmonyroaue
CooOuienue ¢ npe3eHrauuen | 3 o 3 pa3 3a nonyroaue
Tect 3 2 pasa 3a oJIyroaue
YCTHBIN OTBET 2 3 paza 3a nosyrogue

KpnTepml BBICTABJICHUS OLUECHKH 110 IPEIAMETY

OrneHka OTBETOB yUaIIMXCs:

e OmeHka «5» CTaBUTbCS B TOM Cllyyae, €CIU Y4YalllMHCs IOKa3blBa€T BEPHOE IOHMMAHHE
($u3M4ecKoil CyIIHOCTH paccMaTpUBAEMBIX SBJICHUN M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHii, a Tak ke
MpaBWJIbHOE OIpeaeiaeHre (PU3NYECKUX BEIUYMH, UX EIUHUI] M CIIOCOOOB H3MEPEHHMs: HPaBHIBHO
BBINOJIHSAET YEPTEXKH, CXEMbI M Ipa(UKH; CTPOUT OTBET 110 COOCTBEHHOMY IUIaHY, COITPOBOXKIAET paccKas
COOCTBEHHBIMH TIpUMEpaMH, yMEeT MPUMEHSATh 3HaHWS B HOBOM CHUTyallUM IIpU BBINOJIHEHUU
IIPAKTUYECKUX 3aJaHUN; MOXKET YCTAHOBUTH CBSI3b MEXKIY M3y4aeMbIM U paHEE€ U3YUYEHHBIM MaTEpHUaIOM
0 Kypcy (PM3HKH, a TAK)KE C MaTEpHaJIOM, YCBOCHHBIM IPU U3YUYEHUU APYTUX MPEIMETOB.

e OneHka «4» CTaBUThCS, €CIM OTBET YYEHHUKA YJOBIETBOPSIET OCHOBHBIM TPEeOOBaHUSAM Ha
OLIEHKY 5, HO /1aH 0e3 HCIOJIb30BaHNs COOCTBEHHOI'O IJIaHA, HOBBIX MPUMEPOB, 0€3 MPUMEHEHUS 3HAHUM
B HOBOHM cHTyanuu, 6€3 HCIOJB30BAHMS CBS3€M C paHee M3YYEHHBIM MATE€pUajoOM W MaTEpHAJIOM,
YCBOCHHBIM IIPU M3YYE€HUU Jp. IPEIMETOB: €CJIM YYAIIMUCS JOMYCTUII OJHY OIIMOKY UM He OoJiee ABYX
HEZ0YETOB U MOKET X UCIPABUTh CAMOCTOSITENILHO HIIM C HEOOJIBIION MOMOIIBIO YUUTEIS.

e OmeHka «3» CTaBUTBHCS, €CIM YYAIIMHCSH TPaBHIBHO TMOHUMAeT (PU3MUYECKYIO0 CYIIHOCTb
paccMaTpuBaeMBbIX SIBJICHUI U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/IEIbHBIE TPOOEIbl B YCBOCHUH
BOMPOCOB Kypca (PU3MKH, HE MPEMNsITCTBYIOLINE AajJbHEHWIIEeMy YCBOEHHIO BOIPOCOB IMPOrPaMMHOIO
MaTepuasa: yMeeT NMPUMEHATh MOJIyYeHHbIE 3HAHUS MPU PEUIeHHH MPOCTHIX 3ajad C HUCIOJIb30BAHUEM
TOTOBBIX ()OpMYJ, HO 3aTPyAHSAETCS NMPH peIIeHUH 3ajad, TPeOymoIuX Mpeodpa3oBaHUs HEKOTOPBIX
dbopmyn, momycTun He Oojiee OJHOW TpyOoi OomMOKH W JABYX HEIO0YETOB, HE Ooyiee OqHOW TpyOoil u



OTHOW HerpyOoi omubku, He Ooznee 2-3 HerpyObIX OIIMOOK, OAHON HerpyOoil ommOku U TpEX
HEJIOYETOB; NONMYCTUI 4-5 HETOYETOB.

e OneHka «2» CTaBUTCS, €CIIM YYAIIMHCS HE OBJAJe] OCHOBHBIMH 3HAHUSMU U YMCHHUSMHU B
COOTBETCTBUH C TPEOOBAHHUAMH MPOTPAMMBI M JOITYCTHI OOJIbIIE OMIMOOK U HETIOYETOB YeM HEOOX0IMMO
JUUISL OLICHKH «3.

e OneHka «l» cTaBUTCA B TOM cllydae, €CIM YYCHHUK HE MOXKET OTBETUTh HM HAa OJUH W3
MTOCTaBJICHHBIX BOIIPOCOB.

Or1eHKa KOHTPOJIBHBIX PaboT, CAMOCTOATEILHBIX PA0OT U JUKTAHTA 10 TEPMHUHAM:

e OteHKa «5» CTaBUTCS 3a pa0dOTY, BBEITIOTHEHHYIO IMOJTHOCTHIO 0€3 OIIMOOK U HETOYETOB.

e Ornenka «4» cTaBUTCA 3a padOTY BBINOJHEHHYIO MOJHOCTHIO, HO NPU HAIMYWHK B HEW He Oosee
OJIHOM TpyOOH M OJTHOW HErpyOOl OMIMOKHK U OJTHOTO HefouéTra, He Oosee TpEX HeqouETOB.

e Ouenka «3» CTaBUTCS, €CJIM YYCHHUK IMPABHIBHO BBIOJHWI He MeHee 2/3 Bceil paboThl WiH
JOTYCTHJI He OoJiee 0JTHOM TpyOoii OMMOKHU U ABYX HEIOYETOB, HE 0oJiee OAHOM rpy0oit OMMOKHA 1 OJHOM
Herpy0oil ommoOKu, He 6osee TpeX HerpyObIX OMMUOOK, OJJHOW HErpyOOi OIIMOKH U TpeX HEIOYETOB, PU
Ha4uu 4 - 5 Heqo4ETOB.

e OneHka «2» CTaBUTCS, €CIIM YUCIO OIIMOOK U HEIOUETOB MPEBBICUIO HOPMY JUISl OLIEHKH 3 WIIn
MPaBUJIHHO BBITOJHEHO MeHee 2/3 Bceil paboThl

e Ornenka «1» cTaBUTCS, €CIM YYeHUK COBCEM HE BBIIIOJIHUI HA OJHOTO 3aJaHMUS.

Orenka 1a00paTOpHBIX PadOT:

e OreHKa «5» CTaBUTCS, €CJIM y4YalIUiiCcs BBIIOJIHSAET padOTy B IIOJIHOM 00BbEME C COONIOAEHUEM
HE00XO0IMMOI TTOCIIEIOBATEIFHOCTH IPOBEICHUS ONIBITOB U U3MEPEHUI; CAMOCTOATEIBHO U PALIMOHATIBHO
MOHTHPYET HEoOXoquMoe OOOpyZOBaHME; BCE OIBITHI NPOBOAUT B YCIOBUSX U PEKUMAX,
00eCTIeYNBAONINX IOJyYSCHHE MPABHIBHBIX PE3YJIbTATOB M BBIBOJIOB; COOJIOJAET TPEOOBAaHUS MPaBUII
0€30MacHOCTH TpyZa; B OTYETE MPAaBWIBHO M AKKYPaTHO BBIMOJHSET BCE 3allMCH, TAOJMIIBI, PUCYHKH,
4epTEkKH, rpaduKu, BBIYUCICHNUS; IPABUIBHO BBITIOIHSIET aHAJIHN3 IIOTPEITHOCTEH.

e OrneHka «4» cTaBUTCS, €CIIM BBIIOJIHEHbI TPEOOBAHMS K OLIEHKE «5» , HO ObLIO JOMYIIEHO J1Ba -
TpH HejoueTa, He 6os1ee 0JHOM HerpyOoi OMMOKN 1 OJJTHOTO HEAOUYET

e OreHka «3» CTaBHUTCS, €clid paboTa BHINOJIHEHA HE TIOJIHOCThIO, HO 00BbEM BBITIOJIHEHHOM YacTh
TaKOB, MO3BOJISIET MOJIYYUTh NMPABUWIbHBIE PE3YyIbTaThl U BBIBOJBI: €CIM B XOJ€ MPOBEICHUS OMNbITA U
M3MepeHuil ObUIN AOMYIEHBI OINOKH.

e OneHKa «2» CTaBUTCS, €ClIU paboTa BHINOJIHEHA HE MOJHOCTHIO U 00bEM BBIIOJHEHHOH yacTu
pabOTBl HE TMO3BOJSET CHENaTh IPABWIBHBIX BBIBOJOB: €CJIH OIBITHI, H3MEPEHUs, BBIYHCICHHUSA,
HaOJI0ACHUS IPOU3BOIMIIUCH HETTPABUIIBHO.

e Ouenka «1» craBuTCs, €CiIM y4yalluiics COBCEM He BBINOJIHUI paboTy. Bo Beex ciyyasx oleHka
CHHUKAETCS, €CJIM YUYCHHUK He cOo0Jr0/1a1 TpeOOBaHUs MPaBUII O€30MaCHOCTH TPpy/Ia.

6. YueOHO-MeToaAnYEecKoe 1 PIH(l)OpMaIII/IOHHOC o0ecreueHue yqeﬁﬂoro npeamMera
Cnucox HCTOYHHKOB U JUTEPATYPbI

Hcnoab3yemblii yueOHUK (Ha3BaHUE, ABTOPbI, BHIXOHbIE JaAHHbIE):

1. Msakumes I'.4., BbyxoBues b.b., Corckmii H.H. ®wusuka. 10 kmacc. VYueOHUK s
oOuieoOpa3oBarenbHbIX opraHu3anuii. basoBslii u npodunbHb ypoBHU. M: Ilpocsemienue,
2017.

2. Maxkumes I'.4., byxosueB b.b., Hapyrun B.M., IlapdpentreBa H.A. ®usuka 11 xnacc. YueOHUK
Ui 001eo0pazoBaTeNbHbIX oprann3anuil. bazoeiil 1 npoduneHbI ypoBHU. M: IIpocBemienue,
2017.



Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJEKOMMYHHUKAUMOHHOM ceTH « MHTEpHET».
DJIeKTPOHHbIE PecypcChl:

1. College.ru:dusuka http://college.ru/fizika/

2. ®usuka.ru. http://www.fizika.ru/

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

4. Enunas xoyutekuus udpoBbIx 00pa3oBaTebHBIX pecypcoB. http://school-collection.edu.ru/

7. MaTepuajibHO-TeXHUYeCKOe o0ecneyeHne yueOHOro npeamera

B kauecTBe MaTepuanibHO-TEXHMYECKOTO OOECreueHusi ydyeOHOro IMpeaMeTa YKa3bIBaeTCs
HeoOXoauMoe  ansi  OOydeHHus  JMIEH3MOHHOE IporpaMMHOe — obecriedeHue, 00opynoBaHuUE,
J€MOHCTPALIMOHHBIE TPUOOPHI, MYJIbTUMEIUIHBIE CpEeACTBA, Yy4yeOHble (UIbMBI, TPEHAKEPHI, KapThl,
IUTAKAThl, HATJISAHBIE TOCOOUs; TpeOOBaHUS K ayIUTOPHSIM — KOMIIBIOTEPHbIE KJIACChl, aKaJeMHUECKUE
WM CIIeHUaTbHO 000pYIOBAaHHBIC ayIUTOPUH U JIAOOPATOPHH, HATHUKE JOCKU U T.1I.

O0s3aTenpbHO HATTMYUE TOCKH U TIPOEKTOpPa B KIIacce.

B cootBerctBuu ¢ tpedoBanusmu ®PI'OC COO k marepHalibHO-TEXHUYECKOMY OOECIEeUeHUIO
y4eOHOTo Tpolecca JAEMOHCTPAMOHHOE 000pYyZOBaHUE (OPMHUPYETCSI B COOTBETCTBUU C IPUHITUIIOM
MUHUMAIbHON JOCTATOYHOCTH M 00ECIEeYMBACT MMOCTAHOBKY MEPEUYHCIECHHBIX B MPOTrpaMMe KIIFOUEBBIX
JNEMOHCTpAllMi  JUIsl  MCCIEAOBAaHUS HM3Y4YaeMbIX SIBJICHUH W IPOLECCOB, HOMIUPUYECKUX H
(GyHIlaMEHTAJIbHBIX 3aKOHOB, WX TEXHHUYECKUMX mpuMeHeHud. B coorBercTBuu ¢ IlocraHoBieHueM
[IpaButensctBa P® or 11 okta0ps 2023 r. Ne 1678 “O0 yrBepxkaeHuu IlpaBus npumeHeHUs
OpraHM3alysIMH, OCYIIECTBISIONIMMU O00Pa30BATEIbHYIO JESATEIBHOCTh, JJIEKTPOHHOrO OOydeHus,
IMCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH TpH peann3anuud o0pa3oBaTeNbHBIX IMpOrpamMm’
1abopaToOpHbIE U MPAKTUYECKUE 3aHATUS U HHbIE ()OPMBI YUEOHBIX 3aHATUN MO JAHHOMY MPEAMETY MOTYT
OBITh OpPraHM30BaHBl C MPHUMEHEHHEM D3JIEKTPOHHOTO OOydYeHHs, AMCTAHIIMOHHBIX O00pa30BaTEIbHBIX
TEXHOJIOTUH, BUPTYaJIbHBIX JabopaTopuii pa3MenIeHHbIX 10 AaHHOMY npeamery B MOII (MockoBckoii
AJIEKTPOHHOHW INKOJIE), @ TaK)Ke Ha JAPYruX OeCIUIaTHBIX IuiaTpopMmax, B TOM YHCIE B DIIEKTPOHHOMN
nHpopMannoHHOK oOpa3oBarensHOM cpene PITY.

8. Obecneyenne 00pa3oBaTeIbLHOIO MpoOLECCa VIS UL C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
310POBbS

[Ipu HeoOXxoauMocTH paboyas mporpamMma y4yeOHOTO MpeaMETa MOXKET ObITh aJaTUPOBaHA IS
obecriedeHns 00pa30BaTEILHOTO MpoIlecca JIMIaM ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbS, B TOM
qucie IS JUCTaHIMOHHOTO o0ydenus. Jlns 3Toro or oOyuaromierocss TpeOyercss NpeACTaBUThH
3aKJII0YEHHE TICUXoJoro-meauko-neaarornueckoi komuccenu (IIMIIK) u nuunoe 3asBieHue (3asiBIeHUE
3aKOHHOT'O IPEJCTaBUTENs).

B 3akmouennn [IMIIK 1o1mkHO OBITH TPONHMCAHO:
- pekoMeH1yemas yuyeOHas Harpy3ka Ha oOydaronerocs (KOJIu4ecTBO JHEW B HEJIeNI0, YacOB B JICHb);
- 000pyI0BaHKNE TEXHUUECKUX YCIOBUHN (TIpU HEOOXOUMOCTH);
- COINPOBOXKJCHHE U (WJIM) MPUCYTCTBHE POAUTENEH (3aKOHHBIX INpPEICTaBUTENEH) BO BpeMs y4yeOHOTO
nporiecca (mpu HeoOXOAMMOCTH);
- OpraHu3amys  ICHXOJOrO-NEeIaroruyeckoro  CONpOBOXJAEHHE OOydyaromerocss ¢  yKa3aHHEM
CHEIHAIMCTOB U JOMYCTUMOMN Harpy3ku (KOJMYECTBa YaCOB B HEEIIIO).

Jnst ocymiecTBieHUs TPOLEAYp TEKYIIET0 KOHTPOJISA YCIIEBAEMOCTH U IMPOMEXKYTOUYHOU
aTTecTaluu OOy4arouuxcs MpH HEOOXOIWMOCTH MOTYT OBITH CO3MaHBI (POHIBI OIICHOYHBIX CPEJICTB,
aJanTUPOBAHHBIC IS JIUI] C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbS W TIO3BOJISIONINE OIEHUTH


http://college.ru/fizika/
http://www.fizika.ru/
http://fiz.1september.ru/

JOCTH)KEHHE UMU 3aIUIaHMPOBAHHBIX B OCHOBHOM 00pa3oBaTeIbHOI porpamMme pe3yabTaToB 00ydeHUs U
ypoBeHb C(hOPMUPOBAHHOCTH BCEX KOMIIETEHIIUM, 3asBJICHHBIX B 00pa30BaTeIbHON IpOrpaMme.

dopma MNpoBencHUS TEKyWEd M HWTOrOBOM arTecTauMyd JJid JIMI C OrpaHUYEHHBIMHU
BO3MOXXHOCTSIMU ~ 37I0POBbSI  YCTAHaBIUBAETCS C Yy4YETOM HMHAMBHAYAJIbHBIX ICHUXO(PU3UYECKUX
ocoOeHHOCTeH (ycTHO, MMCBMEHHO (Ha Oymare, Ha KOMIbIOTEpe), B (hopme TecTupoBaHus u T.1.). [Ipu
HEO0OXOJIMMOCTHU CTYACHTY MPEAOCTABISACTCS JOMOIHUTEIFHOE BpeMsl JIJIsl MOATOTOBKHM OTBETAa Ha 3a4eTe
WM DK3aMEHE.



Ipunoowcenue 1

MHWHOBPHAYKU POCCUU

w Py

denepanbHOE TOCYAAPCTBEHHOE OFOJKETHOE 00Pa30BaTEIbHOC YUPESIKIACHUE

BBICIIEI'O O6pa3OBaHI/I$I

«PoccuiicKuil roCyapCcTBeHHBbI T'YMAHUTAPHbBIA YHHBEPCUTET»

(PI'bOY BO «PITY»)

IIpeoynusepcaputi

npocpamma cpeone2o (0owe2o 06pazoeariis)

AHHOTanus K (peaepanbHOil padboyell mporpamMmme

no npeamery «Pusuka»

Mecto B yueOHOM I1aHe

10 xiracc — 2 4/Hen.
11 xnacc — 2 4/uen.

bazoBerii / yrimyOneHHbIN
YPOBEHb

10 xnacc — 0a30BbIil YpOBEHb
11 xmacc — 6a30BbIil YPOBEHb

JIOKyMEHTBI B OCHOBE
cocTaBlieHHs paboueit

[Tpukaz MUHITPOCBEILLIEHUS PO ot 12.08.2022 roma Ne 732 «O
BHECEHUU M3MEHEHHH B  (eaepaibHbli  TOCYJapCTBEHHBIN

MIpOrpaMMBbI 0o0pa3oBaTeNnbHBId  CTAaHAAPT CpEeAHEro oOmiero oOpa3oBaHMs,
YTBEPKACHHBIN pUKa3oM MuHHCTEepcTBa 00pa3oBaHus U Hayku PO
ot 17 mast 20121 Ne 413.
[Ipuka3z MunuctepcTBa npocenieHus Poccuiickoit @enepauuu ot
18.05.2023 Ne 371 "O6  yrBepkumeHun  (eaeparbHON
o0pa3oBaTenbHOl MpOrpaMMbl cpeiHero oomiero obpazoBaHus"
(Bapeructpuponan 12.07.2023 No 74228)

YueOHHMKH 1.Mskumes I'.4., byxosues b.b., Corckuit H.H. ®usuka. 10 knacc.
Y4eOHuK ans o6meoOpa3oBaTeNbHbIX oOpraHu3anuii. ba3oBbiii u
npodunbHbIA ypoBHH. M: [Ipocsemenue, 2017.
2.Msxumes I'.4., byxoBues b.b., Uapyrun B.M., IlapdentbeBa
H.A. ®usmka 11 xmacc. YueOHHMK it 0OmieoOpa3oBaTelIbHBIX
opranusanuii. ba3zossiii 1 npoduibHbI ypoBHU. M: IlpocBerenue,
2017.

Hpyrue nocodus

(ecu MCTIONB3YIOTCSI)

DJEeKTPOHHBIE PECYPCHI
(ecu HCTIONB3YIOTCS)

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

2. ®usuka.ru. http://www.fizika.ru/

3. I'azera «®Pusukay. http://fiz.1september.ru

4. Enunast koyekius udpoBbIXx 00pa30BaTeIbHBIX PECYPCOB.
http://school-collection.edu.ru/

CrpykTypa yue6HOro
npeaMera

(MOpsAIOK U3ydeHUs
OCHOBHBIX TEM)

10 kaacc

Pasznen 1. ®usuka u MeTOABI HAYYHOI'0 NO3HAHUSA
®dusuka — Hayka o npupoje. HayuHele MeTOIpl NO3HAHUSA
OKpYyXKaromero mupa. Ponp dKcrepuMeHTa M TEOPHH B IIPOLIECCE
MO3HAHUS MPUPOABL. DKCIIEPUMEHT B (pU3HKe.
MonenupoBanue pusnueckux sBICHUM U mporeccoB. Hayunbie
runore3bl. PU3ndeckre 3aKOHbl U TEOPUH. | paHUIIbI IPUMEHUMOCTHU



http://college.ru/fizika/
http://www.fizika.ru/
http://fiz.1september.ru/

¢du3muecknx 3akoHOB. [IpUHIMIT COOTBETCTBHSL.
Pone 1 MecTo Qu3MKH B OPMHUPOBAHUU COBPEMEHHOW HAYYHOMH
KapTUHBI MUPA, B IPAKTHYECKOH eI TEIIEHOCTH JIIOICH.

Pa3zgen 2. Mexanuka

Tema 1. Kunematuka

Mexannueckoe BHkeHHE. OTHOCUTEIBHOCTH MEXAHMYECKOTO
newkenus. Cucrema orcuéra. TpaekTopus.

[Tepemerienne, CKOpocTb (CpelHssli CKOPOCTb, MIHOBEHHAas
CKOPOCTh) U YCKOPEHUE MAaTEPUAIbHON TOUKH, UX IPOEKIUU HA OCU
cuctembl KoopauHaT. Cro)keHHEe NepeMEleHUN U CIOKEHUE
ckopocrell. PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHENHOE
JBUKCHHUE.

['paduxy 3aBUCIMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, TyTH
Y IIEPEMELICHHS MaTEPUAIIBHOM TOUYKH OT BPEMEHHU.

CBoOoniHOe majieHne. Y CKOpeHne CBOOOHOTO TTaJICHHUS.

KpuonuHueiinoe nBuxkeHue. JBH)KEHHE MaTEpUAIbHONW TOYKU
II0 OKPY)KHOCTH C IIOCTOSSHHOM II0 MOIYJIIO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JIMHEHHas cKopocThb. llepmon m wyacrtora oOpaieHus.
IleHTpOCTpEMUTENBHOE YCKOPEHHUE.

Tema 2. lunamuka

[Tpuniun otHocuTensHocTy ["anunes. [lepBoiii 3akoH HeroToHA.

NHepuuanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunmun cynepno3uuuu cui. Bropoi
3akoH HproTona juist MarepuanbHOM Touku. Tpernii 3akoH HeroToHa
JUIsl MAaTEPUAIIbHBIX TOYEK.

3akoH BcemupHoro TtaroteHusa. Cuna Tspkectu. IlepBas
KOCMHUYECKasi CKOPOCTb.

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

Tpenue. Bunpl TpeHus (IOKOs, CKOJbXEHUs, KaueHus). Cuia
tperust. Cyxoe TpeHue. Cuna TpeHHUsS! CKOJBXEHUS U CHUJIa TPEHHS
nokosi. Koagdunment tpenust. Cuna conpoTUBICHUS PU ABHKECHUN
TeNa B KUAKOCTU WM rase.

[TocTtynmaTensHOE M BpallaTeIbHOE JIBUXKEHHE aOCOJIOTHO
TBEPAOIO Tea.

MOMEHT CHJIBI OTHOCUTENBHO Ocu BpauieHus. [lnedo cuibl.
VYcnoBust paBHOBECHUS TBEPIOTO TeEA.

Tema 3. 3aK0oHBI COXpaHEHUsS] B MEXaHUKe

HNmnynbc MaTepuanbHON TOUKH (Tela), CHCTEMbl MaTEpPHATIbHBIX
Touek. VMIynbc CHIbl W U3MEHEHME HMITyJbca Teld. 3aKOoH
COXpaHEHMsI UMITyJIbca. PeakTUBHOE IBUKEHHE.

Pa6ora cunbl. MOIIHOCTH CHITBI.

Kunernyeckass sHeprus martepuanbHOW TOYKU. Teopema 00
W3MEHEHNUU KHHETUYECKON YHEPIHH.

[TorenumanbHas DHEprus. [TorenmmansHas SHEPTUS
ynpyroaeGpopMUpoBaHHON MpyXuHbL. [loTeHIIManbHAas SHEPTHs Tena
BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble M HEMOTEHIHMAIbHBbIE CHUIIBL. CBs3b pabOThHI
HENOTEHUHUAIbHBIX CHJI C H3MEHEHHEM MEXaHUYEeCKOW SHEepruu
CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

Pa3nes 3. MosekyasipHasi pu3MKa ¥ TEPMOAUHAMHUKA
Tema 1. OcHOBBI MOJICKYJISIPHO-KHHETHYECKOH TEOPUH




OCHOBHBIE TOJOKEHHSI MOJIEKYJISIPHO-KMUHETUYECKOH TEOPHH.
bpoynoBckoe nBwxkenue. Auddysusa. Xapaktep ABIKEHHUS U
B3aUMOJICMCTBUSL YacTULl BemiecTBa. Mojaenu CTpoeHusi rasos,
KUAKOCTEH W TBEPIBIX TEN M OOBSICHEHHWE CBOMCTB BEIIECTBA Ha
OoCHOBe 3TuX Mojenei. Macca monekyn. KonmuecTBo Bemiectsa.
[TocTostnuast ABoraapo.

TemnoBoe paBHoBecue. Temmneparypa u e€ usmepenue. Illkana
temrieparyp Llenbcus.

Mopenb uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KUHETHYECKOW TEOPUH HJICAIBHOTO Ta3a. AOCOIIOTHAs TeMIlepaTypa
KaK Mepa CpeJHeld KHUHETMYECKOW SHEpruu TEIUIOBOI'O JBHKECHHS
yacTull Ta3a. ['a3oBble 3akoHbl. YpaBHeHHe MeHeneeBa—
Knaneiipona. 3akon Jlanerona. M3ompoliieccsl B UI€aIbHOM Tase ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe mpecTaBieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, n306apa.

Tema 2. OcHOBBI TePMOAMHAMHMKH

TepmoauHamuueckass  cCUCTEMA. BuyTtpenusas  sHeprus
TEPMOJUHAMHYECKOH  CHUCTEMBI W CIIOCOOBI €€ M3MCHCHHSI.
KonuuectBo  temnorel u  pabora.  BHyTpeHHSE  3Heprus
OJIHOATOMHOTO  HWJACaJbHOrO0  raza. Buasl  Temonepeaauu:

TCILJIOIIPOBOAHOCTD, KOHBCKIIUA, H3ITYyUCHHUC. YI[eHbHaﬂ
TETIOEMKOCTh BEIIIECTBA. KomnuuectBo TEIUIOTHI npu
TeIIonepeiaye.

[TonsTue 00 amumabatHOM  mporecce. [lepBelii  3aKOH
TepMOJMHAMUKU. [I[puMeHeHne nepBoro 3akOHa TEPMOJUHAMUKHU K
u3ormnporieccam. ['paduyeckas nuHTEpIIpeTaIus padoThI rasa.

TeruoBble MamuHbl. [IpUHIMIBI JEHCTBUS TEIUIOBBIX MAIIWH.
[IpeoOpa3zoBanus sHepru B TeruioBbIX MamuHax. KIIJ TermoBoi
Mammsbl. Hukin Kapao u ero KII.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTh MPOIECCOB B
npupose. TemmoBble JIBUTaTeId. ODKOJOTHYECKHE MPOOIIEMBI

TEII0IHEPTETUKHU.
Tema 3. ArperatHble cocTosiHMs BemecTBa. da3oBble
nepexoabl

[TapooOpazoBanne u KoHjaeHcauus. lcrmapeHue U KHUIIEHHE.
AOcomoTHas U OTHOCUTENbHAs BIAXHOCTh BO3Ayxa. HachlleHHbIH
map. YjAenbHas  TeIuioTa  MapooOpa3oBaHUsA.  3aBHUCHUMOCTH
TEMIIepaTypbl KUTIEHUS OT JaBJICHUSI.

TBépnoe Ttemo. Kpucrammueckue u  amopdHble Telna.
AHM30TpONIUs ~ CBOMCTB  KpucTauioB. JKuaKWe  KpPUCTAJIBI.
CoBpemennble  Marepuanbl. IlnaBrmeHme u  KpuCTaIM3aALUS.
VY nenbHas TemoTa MiaBIeHUS.

YpaBHeHHE TEIUIOBOTO OalaHca.

Pa3nes 4. DiekTpoanHaMuka

Tema 1. JiekTpocTaTuka

OnekTpuzanusi Tel. JJeKTpudyeckuid 3apsa. JIBa Buna
SJIICKTPHUICCKUX 3apsAa0B. HpOBO)IHI/IKI/I, JUDJICKTPHUKHU u
MOJIYIIPOBOHUKH. 3aKOH COXPAHEHHUS SIIEKTPUUYECKOTO 3aps/a.

B3aumoneiicteue  3apsmoB.  3akoH  Kynona.  ToueuHslid
ANIEKTPUYECKUIN 3apsia. OnekTpuueckoe mnoze. Hampsokx€HHOCT
ANEKTPUYECKOro mojs. lIpuHIMN cynepnosuuuy 3JIeKTPUYECKUX
noJiel. JInHum HanpsyKEHHOCTHU 3JIEKTPUYECKOTO MOJIS.

Pabota cun snexkrpocratudeckoro nosis. [lorennman. PasHocts




MOTEeHUMANOB. [[pOBOJHUKH M TUAIEKTPUKH B 3IEKTPOCTATHUECKOM
nosie. Jlusnekrpudeckasi IpOHUIIAEMOCTb.

OnekTpoéMKkocTb. KonaeHcatop. OJIEKTPOEMKOCTh IUIOCKOTO
KOHJIEHCAaTopa. DHEprus 3apsLKEHHOTI0 KOHIEHCATopa.

Tema 2. IlocTrosiHHBbIH JjeKTpUYecKHMid TOK. Toku B
Pa3JIMYHBIX cpeax

DJIEKTPUUYECKUI TOK. Y CIIOBUSI CYLIECTBOBAHHUS JIEKTPUUECKOTO
toka. Ucrounnku Toka. Cuna toka. [locTosHHbBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTka Lenu.

DJNEKTPUYECKOE COINPOTUBIECHUE. Y IEIbHOE CONPOTHUBIICHUE
BewiectBa.  llocienoBarenbHoe,  mapajiebHOE,  CMELIAaHHOE
COEIMHEHUE IPOBOIHUKOB.

PaGora oanmekTpuueckoro Toka. 3akoH JDxoyms—IJleHma.
MOUHOCTB 3JIEKTPUUECKOTO TOKA.

OJIC 1 BHyYTpEeHHEE CONPOTHUBJICHUE MCTOYHHMKA TOKAa. 3aKOH
Oma 1715 1oJIHOM (3aMKHYTOM) DJIEKTPUYECKON LIEH.

DNeKTpoHHasT  MPOBOJAUMOCTh TBEPBIX METaJUIOB.
3aBUCHUMOCTh ~ CONPOTHUBJIEHHMS  METAJIOB  OT TEMIIEpaTyphl.
CBepX1npoBOAUMOCTb.

DnekTpuyeckuii TOK B BakyyMe. CBOICTBa 3JIEKTPOHHBIX
MTY4KOB.

[TonynpoBonuuku. CoOCTBEeHHasi M MpUMECHasi MPOBOAUMOCTh
MIOJIYTIPOBOTHUKOB. CaoiicTBa p—n-nepexoaa.
[TomynpoBOIHUKOBEIE TPUOOPBHI.

DNEKTPUUECKUN TOK B pacTBOPAx M paciiaBax 3JIEKTPOIUTOB.

DNEeKTpoNIUTHYECKAs JUCCOLUALINS. DIEKTPOIIU3.

OnekTpuueckuii  Tok B razax. (CaMOCTOATENbHBIN |
HECaMOCTOSTENbHBIN pa3psaa. Monuus. [1nazma.

11 kiaace

Paznen 4. DaekTpoanHaMuka

Tema 3. MarauTHoe moJie. JJeKTPOMATHUTHAA HHAYKIMS

ITocTossHHBIE  MArHWUTEHL. BzaumopeiicTBie  ITOCTOSTHHBIX
MarHuToB. MaruutHoe mnoje. BekTop MarHUTHOW WHAYKIIHH.
[IpyHIMIT Cyneprno3uIMM MAarHUTHBIX IOjied. JIMHUM MarHUTHOU
uHaykuuu.  KapTuHa  AMHUNA  MAarHUTHOM  MHAYKUHMHM — TOJIA
MMOCTOSHHBIX MarHUTOB.

MarnutHoe mMoJie TPOBOJHMKA C TOKOM. KapTuHa nuHMIA
WHIYKIIMA MarHUTHOTO TIOJSl JITMHHOTO MPSMOTO TMPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOTO MPOBOJAHMKA, KATYIIKM C TOKOM. OINBIT
Opcrena. BzanmoelicTBie MpoOBOJHUKOB C TOKOM.

Cuiia Amnepa, €€ MOJlyJib M HallpaBJICHHE.

Cuna Jlopenma, e€ Moaynb W HampaBiieHue. J[BukeHue
3apsHKEHHOW YacTHUIBI B OJHOPOJHOM MarHUTHOM mone. PabGota
cuiel JIopeHia.

SlBnenue oanekTpoMarHuTHOM wuHAYKUMH. [loTOok BekTOopa
MarHuTHOW MHAYKIMU. DJC MHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
unaykunu Gapanes.

Buxpeoe anexrpuueckoe nose. 3/]C MHAYKIHN B MPOBOTHUKE,
JBIKYIIEMCS IOCTYIATEIbHO B OJTHOPOJIHOM MarHUTHOM IIOJI€.

[TpaBuino Jlenna.

NHIyKTUBHOCTB. SIBnenue CaMOMHAYKIUU. SJIC




CaMOMHAYKIMHU. DHEPrUsi MArHUTHOTO MOJIS KATYIIKHA C TOKOM.

DNEeKTPOMarHuTHOE MOJIeE.

Pa3pgean 5. Kojie0anusi 1 BOJIHBI

Tema 1. MexaHnn4ueckue M 3J1eKTPOMATHUTHbIE KOJIe0aHUsA

KonebarenbHas  cucrema. CBoOO/IHBIE ~ MeXaHUYEeCKHE
konebanus. [apmonumveckme konebanus. Ilepuwonm, yacTora,
amrutyna W ¢daza  koseOanuid.  [Ipy)KMHHBIH ~ MasTHHK.
Maremarnueckuit MasTHUK. YpaBHeHue rapMOHUYECKUX
koneOanuii.  IlpeBpaiieHue »HepruM MOpu  TaPMOHUUYECKUX
KOJIeOaHUsX.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE
KoJle0aHUsT B HWJCATBHOM KOJIEOATEIbHOM KOHTYype. AHAIOTHUs
MEXIY MEXaHWYECKUMHU U DIIEKTPOMArHUTHBIMU KOJICOAHUSMHU.
@®opmyna TomcoHa. 3aKOH COXpaHEHUS 3HEPIMM B HCAIBHOM
Kos1e0aTeIbHOM KOHTYpE.

[Ipeacrasnenne o 3aryxaromux KoJjieOaHUsAX. BbIHyXJAeHHBIC
MEXaHUYECKUE Kose0aHusl. Pe3onanc. BoeinyxneHHbie
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemennbiii  TOk. CHHYCOMJAIbHBIA IEPEMEHHBIH  TOK.
MOIHOCTh MEPEMEHHOTIO TOKa. AMIUIMTYJHOE M JIEHCTBYIOLEE
3HAYEHUE CUJIbl TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IlpousBoactBo, mepenada u mnoTpediieHHe
AIIEKTPUYECKON IHEPIUU. DKOJIOTMUECKUE PUCKU IIPU IIPOU3BOJICTBE
anekTposHeprun. KynbTypa HCHOIB30BaHUS 3JIEKTPOIHEPTHH B
MMOBCEIHEBHOW KU3HU.

Tema 2. MexaHu4yecKHe U 3JIEKTPOMATHUTHbIE BOJIHbBI

MexaHuueckue BOJIHBI, YCJIOBHs pacnpocTpaHeHus. llepuon.
CkopocTh pacnpocTpaHeHUss W JAjauHa BojaHbL llomepeunsie u
po1oyibHBIE BOJHBL. MHTepdepentust u nudpakius MeXaHUHIECKUX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BeicoTa ToHa. TeMOp
3BYKa.

ONeKTpOMarHUTHbIE BOJHBL.  YCIIOBHA  WM3Iyd4EHHs
AIIEKTPOMArHUTHBIX BOJIH. B3anmHas opuenrtauus BektopoB E, B, v
B DJIEKTPO-MarHUTHOM BoJjHE. CBOWCTBA AJIEKTPOMATHUTHBIX BOJIH:

OTpakeHUe, MIPEJIOMJIEHUE, NoJIsIpU3aIus, nudpaxius,
uHTepdepenusa. CKOpoCTb 3JEKTPOMAarHUTHBIX BOJIH.
[Ixama AJIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue

SJICKTPOMArHMTHBIX BOJIH B TCXHUKE U 6I>ITy.
[TpyHIMIIBI  paguoCBA3M M TeJNEBHJEHUA. Pannonokanus.
DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYXKaroIIe Cpeibl.

Tema 3. OnTuka

I'eomerpuueckas onrtuka. IIpsiMonuHelHOe pacnpocTpaHEeHHe
CcBeTa B OAHOpOHOM cpene. JIyu cBera. ToueyHbI HICTOUHUK CBETA.
Otpakenue cBera. 3akoHbl oOTpaxeHus cBera. llocTtpoenue
M300paKeHH B MJIOCKOM 3epKaJe.

IIpenomiienne  cBeta.  3aKOHbl  MNPEIOMJIEHHMS  CBETA.
AOcomoTHBIM Toka3arenb npenomiieHus. I[loaHoe BHyTpeHHee
oTtpaxkeHue. IIpenenbHbIi yroi NoJIHOr0 BHYTPEHHETO OTPAXKEHHUS.

Hucnepcusi cBera. CrnoxHblii coctaB Oemoro cmera. LlBer.
Cobuparomue U paccerBarolye JUH3bl. ToHKas JuH3a. PoKycHOoe
pacCTosHME W ONTHYECKas Cujla TOHKOM JuH3bL. [locTpoenue




M300pakKeHU B COOMPAIOIIUX W pacCEeMBAIONIMX JIMH3aX. DopMyia
TOHKOH JIMH3EL. YBEIMYSHHE, TaBaEMOE JTHH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBas onrtuka. Wutepdepenuus cBera. KorepeHTHbIE
WUCTOYHUKU. YCJIOBUA HAONIOACHHUS MAaKCUMyMOB M MUHUMYMOB B
UHTEP(PEPEHITMOHHON KapTUHE OT JBYX CHH(DA3HBIX KOTCPEHTHBIX
HMCTOYHUKOB.

Hudpakuus cera. Judpaknuonnas pemérka. YciaoBue
HaOI0IeHUs TJIaBHBIX MaKCHMYyMOB npu naJIcHuu
MOHOXPOMAaTHYECKOTO CBETa Ha TU(PPAKITMOHHYIO PEHIETKY.

[Tonspu3zanus ceera.

Pa3nen 6. OcHOBBI cieMAIbHONH TEOPUHM OTHOCHTEILHOCTH

['paHuIpl NPUMEHUMOCTH KJIaccuueckoil Mmexanuku. [locTymnarsl
TEOPUH OTHOCUTEIBHOCTH: HMHBAPUAHTHOCTh MOJYJSI CKOPOCTH
CBETa B BaKyyMe€, IPUHLIAII OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHHU U
COKpAIlIEHUE JITTUHBI.

DHeprusi U UMITYJIbC CBOOOAHOM YaCTHUIIBI.

CBs3p Maccel € DJHEPrMed U HUMIIYJIbCOM  CBOOOJHOMN
YaCTHUIIBI.

DHeprus MoKosi CBOOOTHOM YaCTHIIHI.

Paszpnen 7. KBanToBas pusuka

Tema 1. J1eMeHTbl KBAHTOBOI ONTHUKHU

@®otonsr. Popmyna IlmaHka cBs3u SHepruM (OTOHA C €ro
4acTOTOW. DHEprus U UMMYJbC POTOHA.

OtkpeiTue u wuccienoBanue @oroddpdexra. Omnbiter A. T
CroneroBa. 3akoHbl (oTodddexrta. YpaBHeHHe DUHIITEHHA IS
doroaddekra. «Kpacnas rpanuna» porodddexra.

JaBnenne cBera. Omneitel II. H. JlebeneBa. Xmumudeckoe
JICUCTBHUE CBETA.

Tema 2. CTpoenne aToma

Mopens aroma  TomcoHa. OneiTel  Pesepdopna 1o
paccessHuro-vyactull. [Inanerapuas monens atoma. [loctynarsr bopa.
W3nydyeHnue u noriouieHne GOTOHOB MpPHU MEPEX0Jie aTOMa C OJJHOTO
YpOBHSL 3Hepruu Ha Jpyroi. Buasl crnexktpoB. Cnextp ypoBHEH
SHEPTrUM aToMa BOAOPOJA.

BosmHoBble  cBoiicTBa  uyactuu. BomaHel  ge  bpoins.
KopnyckynsipHO-BOJIHOBOW yalii3M.

CrnoHTaHHOE€ ¥ BBIHYXJCHHOE W3JIy4eHUE. YCTPONCTBO H
MPUHIINI PabOTHI J1a3epa.

Tema 3. ATomMHOe s1APO

OKCIIEPUMEHTBI, JOKa3bIBAKOLIUE CIIOKHOCTh CTPOEHUS AJpa.
OTkpelTHE  paAMOAKTUBHOCTH. Ombitel  Pesepdopna 1o
ONPEACIICHUIO COCTaBa pPaJUOaKTUBHOrO u3mydeHus. (CBoiicTBa
anb(a-, Oerta-, ramMmma-uznydeHus. BiMsHue pagMOaKTUBHOCTH Ha
KUBBIE OpraHu3Mbl. OTKpbITHE NPOTOHA W HeuTpoHa. HykiioHHas
mojens snapa IeiizenOepra—UMBanenko. 3apsa sapa. MaccoBoe
qucio anpa. M3orTomnst.

Anbda-pacnaa. DNeKTPOHHBIA M MO3UTPOHHBIN OeTa-pacnas.

["amma-uznyyenue. 3aKkoH paJloaKTUBHOIO pacraja.




DHeprusi CBA3W HYKIOHOB B sjape. SnmepHbie cuibl. Jledekt
Macchl sipa.

S nepuble peakuuu. Jlenenue u CUHTE3 SAED.

Snepusiii  peaktop. TepmosinepHbiii cunte3. I[IpoOGnembr u
MEPCHEKTUBBl  AJIEPHOM SHEPreTUKU. OKOJOTUYECKHE ACIIEKTHI
AJIEPHOMN SHEPTETUKH.

DneMeHTapHble yacTulibl. OTKPBITHE TO3UTPOHA.

MeTtoabl HAOIIOACHUS U PETUCTPALIMU DJIEMEHTAPHBIX YaCTHII.

dyHaMeHTalIbHbIE B3aUMOJCHCTBUA. ENMHCTBO (u3HUeCcKoM
KapTUHBI MUpA.

Pa3nes 8. DiieMeHTBI acTPOPU3UKHU

Bun 3Bé3nHoro HebOa. Co3Bes3nusi, ApKue 3BE3/Ibl, IUIAHETHI, UX
BUJIUMOE JIBUKECHHUE.

Conneynas cucrtema. Ilmanersl 3emuHoi rpynmnbl. [lmaHersi-
TUTaHThl W MX CIYTHUKH, KapjMKOBbIE IJIaHEThl. Mainble Tena
ConHEYHOM CUCTEMBI.

Coname, ¢otochepa u armocdepa. CoyiHedHAs] AKTHBHOCTb.
Ucrounuk »sneprum ComHna u 3BE3A. BHyTpeHHee cTpoeHue
Connua. Ycnosue paBHosecus B Connue. Temmeparypa B LIEHTpe
Connna. Ilepenoc »sueprum w3 uentpa Connma. CoJiHEYHBIC
HEUTPUHO.

3BE3/bl, UX OCHOBHbBIE XapaKTEPUCTHKHU: Macca, CBETUMOCTb,
pannyc, TeMIEpaTypa, UX B3auMOCBsI3b. J{narpaMMa «CreKTpaibHbII
KJIACC — CBETHUMOCTbY». 3BE3]bl TJIABHOW IOCJIEAOBATEIbHOCTH.
3aBUCHUMOCTb «Macca — CBETUMOCTb» M1 3BE3] IJVIABHOMU
nocieaoBarenbHOCcTH. BHyTpeHHee ctpoeHue 3BE3a. CoBpeMeHHbIE
IIPEJICTABICHNUS O MPOUCXOXKACHUM U 3Bomouuu CosHIa u 3BE3N.
Ortanbl ku3HU 3BE3A. Miueunbii Ilyre — Hama [anakTtuka.
CnupanbHas cTpykTypa ['anakTuku, pacnpeneiacHue 3BE3I, rasa U
neuty. [lonoxenune u nuwxenue Conuna B [Namaktuke. Ilnockas u
cdepudeckas noJcucTeMbl [ anakTUKH.

Tunel ramaktuk. Paguoranaktuky u kBazapbl. UEpHBIE IBIPHI B
AJIpax raJlaKTHK.

Bcenennas.  Pacmmmpenue  Bceenennoit.  3akon — XaOo6ua.
Paz6eranne ramaktuk. Bospact u pagmyc Bcenenno#i, Tteopus
bonemioro B3peiBa. Moaens «ropsiuein Bceenennoi». PemmkroBoe
U3JIy4EHHUE.

Ponp actpoHomMum B MO3HAHUM TpUpojbl. MacmrabHas
cTpykrypa Beenennoi. Meraranakruka.

@OpMBI KOHTPOJIA

VYerueiii onpoc. [luceMeHHble paboThl (caMOCTOSITENbHBIE PabOTHI,
KOHTPOJIbHBIE ~ pabOThl, JUKTAaHTbl 1O TEPMHUHAM, TECTBHI).
JlaGopaTopubie pabOTHI.
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