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PaGouas mporpamma mo ¢u3uke Ha ypOBHE CpeaHero oOmero o0pa3oBaHUs
(0a30BBIi ypOBEHb H3y4Y€HHUs IMPEAMETA) COCTaBJIEHA HAa OCHOBE IOJIOXKEHHH H
TpeOOBaHMI K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeNIbHOW MPOTPaMMBI,
npenacraBieHHbIX B DenepanbHOM rocyJapCTBEHHOM 00pa3oBaTEIbHOM CTaHIApTe
cpennero ooOmero ob6pazoBanus (PI'OC COQO), a Takxke ¢ yuérom I[IpumepHoii
nporpamMmbl  Bocniutanuss ¥ KoHuenuuu mnpenojaBaHus — y4yeOHOTO MpeaMeTra
«Duzuka» B 00pa3oBaTEIbHBIX OpraHU3AIUAX Poccuiickonn  denepanuu,
peaNM3yIONIMX OCHOBHBIE 00IIE00pa30BaTEIbHBIC MTPOTPAMMABI.

Copepxanne Ilporpammbl HampaBieHO Ha (HOPMHPOBAHHE €CTECTBEHHO-
HayyHOW KapTuHbI Mupa yuammxcsi 10—11 knaccoB mpu oOyueHuH ux (pusmke Ha
0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOro mnoaxona. lIporpamma
cootBercTByeT TpeboBanusM DPI'OC COO K 1UIaHUPYEMBIM JIMYHOCTHBIM,
OpeIMETHBIM M MeTa- MPEAMETHBIM pe3yJbTaTaM OOyuYeHHs, a TaK)Ke yUHUTHIBACT
HEOOXOJUMOCTh pealu3allid MEXIPEIMETHBIX CBsi3ed (U3UKUM C E€CTECTBEHHO-
HAyYHBIMU YYEOHBIMU TIpeIMeTamMu. B Hell onpeiesitoTcss OCHOBHBIC 1IETU H3YyUCHHUS
¢u3MKM Ha YpOBHE CpeaHEero ooOIero oopa3oBaHUs, INIAHUPYEMBIE PE3yJIbTaThl
OCBOCHHUSI Kypca (PU3UKH: TUYHOCTHBIE, METaIllPpEAMETHBIC, peIMeTHbIE (Ha 0a30BOM
YpOBHE).

[Iporpamma BKIIIOYAET:

— IUIAaHUPYEMBbIE Pe3yJIbTaThl OCBOCHHUSA Kypca (PU3UKu Ha 6a30BOM YPOBHE, B TOM
YHUCJe MPEAMETHBIE Pe3yJIbTaThl IO TOJaM OOy4YEeHHUS;

— cojepkaHue yueOHoro npeamera « Pu3nkay 1o rogaM oOy4eHus;

— TMPUMEPHOE TEeMATHYECKOE TUIAHUPOBAHUE C YKa3aHUEM KOJMYEeCTBa 4acoB Ha
U3yYeHUE KaXIOW TEeMbl M TMPUMEPHOM  XapaKTEPUCTUKOW ydeOHOM
NESATETLHOCTH YYAIIUXCS, PeaIu3yeMOn IPU U3yYCHUH ITUX TEM.

[Tpu paspaboTke pabouell mporpamMmbl B TEMATUYECKOM IJIAHUPOBAHUH YUTEHBI
BO3MOXKHOCTH  HCIIOJIb30BAaHUSA  AJIEKTPOHHBIX  (IU(POBBIX) 00pa30BaTENIbHbBIX
PECYPCOB, SIBISIFOIIUXCS Y4€OHO-METOIWYECKUM MaTepuanamu (MyJIbTUMEIUHHbIC
IpPOrpaMMBbl, DJIEKTPOHHBIE YYEOHWKH W 3aJauHUKH, DJIEKTPOHHBIE OMOIMOTEKH,
BUPTyaJIbHbIE J1a00paTOpUH, WIPOBBIE MPOTPAMMBI, KOJUICKIIUU  ITH(PPOBBIX
00pa3zoBaTEIbLHBIX PECYPCOB), PEATU3YIOMMMU AUAaKTHYeckue Bo3MoxkHoctu UKT,
CoJIep>KaHUE KOTOPBIX COOTBETCTBYET 3aKOHOAATENHCTBY 00 00pa30OBaHUM.
KonudecTBo 4acoB B TEMaTHYECKOM IJIAHUPOBAHUKM HA W3YYCHHE KaXKIOW TEeMbI
SBJISICTCSI OPUEHTHPOBOYHBIM W MOXKET OBITh HM3MEHEHO KaK B CTOPOHY
YMEHBIIICHUS, TaK U YBEJIIMUEHUS B 3aBUCUMOCTH OT PEATM3yEMbIX METOJIUYECKUX
MOJIXOJIOB U YPOBHS TOJATOTOBJIEHHOCTH yUYalIUXCS.

OBIIAA XAPAKTEPUCTUKA YUEBHOTI'O ITPEAMETA «®U3UKA»
dusnka Kak Hayka 0 HauboJiee OOIIUX 3aKOHAX MPHUPOJIbI, BHICTyIAss B Ka4eCTBE
y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIICCTBEHHBIM BKJAJ B CHUCTEMY 3HAHUM
00 oxpyxaromem wmupe. [IKoibHBIN Kypc (PU3UKH — CUCTEMOOOPA3YIOUIUN JIJIs
€CTEeCTBEHHO-HAYUHBIX YUYEOHBIX MPEAMETOB, MOCKOJbKY (PU3MUECKHE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB W SIBJICHHM, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbuznyeckoir reorpadueit u acrpoHomuein. Hcmonb3oBaHWE UM AKTUBHOE
npuMeHeHue (QU3MYECKUX 3HAHUM  ONpeAeNseT Xapakrep UM pa3BUTHE



pa3HOOOpa3HBIX TEXHOJOTUH B cdepe HSHEPreTUKU, TPaHCHOpPTa, OCBOCHUS
KOCMOCa, IIOJyY€HHUs HOBBIX MAaTEpHaJOB C 33JaHHBIMU CBOICTBAMHM M p.
N3ydyeHne (u3MKM BHOCUT OCHOBHOM BKJIaJX B (POPMHpPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTUHBI MUPA ydalluxcs, B GOpMUpOBaHHE YMEHUHN IPUMEHSTh HAYYHBIN
METO/]] TI0- 3HAHUS PU BBIIOJHEHUH UMHU YYEOHBIX HCCIIETOBAHUI.

Kypc sBrisiercs norndecku 3aBepIIEHHBIM, OH COJAEPKUT MaTepual U3 BCeX
pasnenoB (pU3MKH, BKIIIOYAET KAaK BOMNPOCHl KJIACCUYECKOM, TaK M COBPEMEHHOU
¢uzukn. Kypc ¢pusuku o0beAMHEH BOKPYT pu3ndeckux Teopuit. Bemaymmm B kypce
sBIsETCS (HOPMUPOBAHHME TMPEACTABICHUI O CTPYKTYPHBIX YpPOBHSX MaTepHH,
BemiectBe W moje. Pabodas mporpamMma mpeanosiaraeT  MCIOJIb30BAHHE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKONH HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH C pa3BUTHEM OOIIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
U 3KOJIOTHYECKUMU IpoOIeMamMu.

Kypc ¢usukm mnpenmnosnaraer 3HaKOMCTBO C IIMPOKHUM KPYIOM TEXHUYECKUX U
TEXHOJIOTMUECKUX MPUIOKEHUN U3YyUEHHBIX TEOPUN U 3aKOHOB.

Wnest sxojoruzanud B Kypce peayiu3yeTcsi MOCPEACTBOM BBEACHHUS 3JIEMEHTOB
COJEp)KaHUs, TMOCBSIIEHHBIX OSKOJOTMUYECKMM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHBI C PA3BUTHUEM TEXHMKU U TEXHOJIOTUH, a Takke OOCYXIEeHHUs
npo6JieM palMoOHaIbHOTO MPUPOJOTNONb30BAHUS U KOJOTUYECKOW OE€30MMaCHOCTH.
CrepXHEBBIMU  DJIEMEHTAaMH Kypca (U3UMKM CpeJAHEW IIKOJBI  SIBJISIOTCA
¢usznueckue teopuu ((POpMUpPOBAHUE NPEJCTABICHUN O CTPYKTYpe MOCTPOEHUS
busznyeckoit Teopuu, ponu (PyHAAMEHTATBHBIX 3aKOHOB M MPHUHIMIIOB B
COBPEMEHHBIX TPEJCTABICHUAX O MPHUPOJE, TPAHUIAX MPUMEHHUMOCTH TEOPHIA,
JUTSL ONTUCAHMSI €CTECTBEHHOHAYYHBIX SBIICHUH U MPOLIECCOB).
CucTeMHO-1eATeIbHOCTHBIN MOJX0/1 B Kypce (PU3UKU PeaIU3yeTCs MPEXKE BCEro 3a
CuéT  OpraHM3alMi  OSKCIEPUMEHTAIbHOW  JIEATENbHOCTH  OOydYaromuxcs,
UCIOJIb30BAHUE CUCTEMBl (POHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U
7ab0paTopHBIX pabOT, KOTOpbIE B MPOrpaMMe OOBEIWHEHBI B OOIIMI CIHCOK
YUEHUYECKHX MpaKTUYeCKUX paboT. BblgeneHue B yKa3aHHOM — IepeyHe
71a00paTOpHBIX pabOT, MPOBOAUMBIX JUIsI KOHTPOJS U OLEHKH, OCYILECTBISIETCS
y4yacTHHKaMH  00pa3oBaTEIbHOTO  Ipolecca HUCXonsd M3 0CcoOEHHOCTeH
TEMaTUYECKOT0 IUIAHUPOBAHMS M OCHalleHusi kaOuHeta ¢usuku. Ilpu sToMm
o0ecrnieuynBaeTcsi OBJAJCHUE OOYYarOIIMMUCA YMEHHMSIMH IPOBOJUTH KOCBEHHBIE
U3MEPEHHs], MCCIEAOBAaHUS 3aBUCHUMOCTEH (DU3MUECKHUX BEJIMYMH W TOCTAHOBKY
OTIBITOB TIO TIPOBEPKE MPEIIOKEHHBIX THITOTES.

Bonpiioe BHUMaHWE yIESETCS PEIMICHUIO PACUYETHBIX M KAYECTBEHHBIX 3aJad.
IIpu 5TOM 1711 pacyETHBIX 3a1a4 PUOPUTETOM SBJISIOTCS 33/1a4M C SIBHO 3aJaHHOUN
GuU3MYECKO MOJENbl0, TO3BOJISIIONIMNE MPUMEHSATh HW3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH Kak M3 OJHOTO pasjeia Kypca, TaK U MHTETPHUPYs 3HAHHUS U3
pa3HbIX pazaenoB. [ KaueCTBEHHBIX 3a7au MPUOPUTETOM SIBIISIIOTCS 3aJaHMs Ha
OOBsICHEHHE MpPOTEeKaHUs (U3MYECKUX SBICHUH M MPOLECCOB B OKpYy)KaroIien
KU3HH, TpeOyromme BbiOOpa (QU3MYEcKON MOIENu Il CUTyalluu TPAKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B cootBerctBuu ¢ TpedoBanusimu OI'OC COO k maTepuasbHO-TEXHUYECKOMY
o0ecrnedeHnto y4eOHOro mpoiiecca 6a30Bblii YPOBEHb Kypca (U3MKH B CpeaHEn



IIKOJIE JIOJDKEH M3y4daThCs B YCIOBUAX MPEIMETHOTO KaOWHETa (PU3WKU WU B
YCIIOBUSIX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.
B xabuHeTe pu3NKH T0KHO OBITH HEOOXOIUMOE J1a00paTOpHOE 00OPYI0BAHUE
JUTSL BBITIOJTHEHHUSI YKa3aHHBIX B MPOrpaMMe YUCHHUYECKUX MPAKTHUECKUX PadOT |
JIEMOHCTpAIIMOHHOE 000pyI0BaHKE.

JleMOHCTpanioHHOE ~ 00OpynoBaHWe  (OPMUPYETCS B COOTBETCTBHH C
NPUHIIAIIOM MHUHUMAIBHOW JIOCTAaTOYHOCTH M OOECIeYrMBaeT IMOCTAHOBKY
MEPEUNCICHHBIX B TPOTrpamMMe KIIOYEBBIX JAEMOHCTPAIUNA JUISI HMCCIICTOBAHUS
W3Y4aeMbIX SBJICHUA M MPOIECCOB, IMIUPHUSCKUX U (DyHIaMEHTAIBHBIX 3aKOHOB,
WX TEXHUYECKUX TTPUMCHCHUM.

JlabopaTopHoe oOOpyAOBaHHWE JJII  yYEHUYECKHX  MPAKTUYECKUX padoT
dbopMupyeTCcs B BHJIE TEMAaTUYECKUX KOMILIEKTOB M OOECIICUMBAECTCS B pacuére
OJTHOTO KOMIUICKTa Ha JBYX OOydYarommxcs. TeMaTH4ecKue KOMILICKTHI
7a060paTOPHOTO OOOPYAOBAHUS JIOJDKHBI OBITH IMOCTPOEHBI HA KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUGPOBBIX MPUOOPOB, a TaKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJIe TU(DPOBBIX JabopaTopuil.

HEJIN N3YYEHUSA YYEBHOI'O ITPEIMETA «®U3UKA)»»
OCHOBHBIMH LIETISIMUA M3Yy4eHHS (PU3UKH B OOIIEM 0Opa3oBaHUU SIBIISIOTCS:

— (QopMupoBaHHUE HWHTEpeca M CTPEMJICHUS OOy4YalIMXCA K HaydYHOMY
W3YYECHUIO TMPUPOJBI, PA3BUTUE HX WHTEIJICKTYAJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

— Ppa3BUTHE NPEACTABICHUNA O HAYyYHOM METOJIe MO3HaHUs U (HOpMUpPOBAHUE
MCCIIEIOBATENIbCKOTO OTHOUIEHUS K OKPYXKAIOIIUM SIBICHUSIM;

— (QopMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pPe3ysibTaTa U3y4YeHUs: OCHOB
CTPOCHHSI MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

— ¢dopmMupoBaHUE YMEHUN OOBSICHATD SIBJICHUS C UCIIOIb30BaHUEM (DU3UUECKUX
3HAaHUW W HAYYHBIX JOKA3aTEILCTB;

— ¢opMupOoBaHUE TPEACTABICHUN O poOiau (PU3UKUA IS Pa3BUTUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHUM.

JlocTikeHne HTHX 1iesie o0ecreuynBaeTcs PEIICHUEM CIEAYIOMUX 3a7ad B
mpoliecce u3ydeHus Kypca GU3NK1 Ha yPOBHE CPETHETO OOIIEro o0pa3oBaHUS:

— MpUOOpeTeHHne CUCTEMBI 3HAaHUHN 00 00X (PU3HMYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUSAX, BKJIIOYAas MEXaHWKY, MOJICKYJISIpHYIO (QU3UKY,
AIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPO(U3UKHY;

— ¢dopMuUpoBaHHE yMEHUW TPUMEHSITh TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHUS (PU3NYECKHX SBJICHUM B TPUPOAEC U I TPUHITHSL
MIPAKTUYECKUX PELICHUM B IMOBCEIHEBHOW JKU3HU;



— OCBOEHHME CIOCOOOB PpEIIEeHUs pa3lIU4yHbIX 3ajjad C $BHO 3aJaHHON
¢usznyeckoil MoOnENbIO, 3ajay, MOJAPa3yMEBAIOIIMX CAMOCTOSITEIBHOE
co3anue (pU3NYECKON MOJENH, aIEKBAaTHOM YCIOBUSM 3a/1auH;

— MOHUMaHHE (PU3MUYECKHMX OCHOB W NPHUHILMIIOB JAECUCTBUS TEXHUYECKHUX
YCTPOWCTB M TEXHOJIOTMYECKHUX MPOLECCOB, UX BIMAHUSA HA OKPYKAIOLIYIO
cpeny;,

— OBJQJICHUE METONAMH  CAMOCTOSATENBHOTO  IUIAHUPOBAHUSA M IIPO-
BEJCHUS (U3MUECKUX OKCIIEPUMEHTOB, aHajiu3a U MHTEpIpeTaluu
uH(pOpMaIK, ONpPENEIeHHs] TOCTOBEPHOCTH MOJIYYEHHOIO PE3yJIbTaTa;

— CO3JaHHE YCIIOBHW Ul Pa3BUTHS YMEHHU ITPOEKTHO-HMCCIIENOBATEIBCKOM,
TBOPYECKOU JIEATEIBHOCTH.

MECTO YUYEBHOI'O INPEAMETA «®U3HUKA» B YUYHEBHOM IIJIAHE
B cootBerctBUn ¢ ®I'OC COO dusuka sBiasercss o0A3aTeIbHBIM IPEAMETOM Ha
YpOBHE cpeaHero odiero obpasoBanus. Pabouas mporpamma mperycMaTpuBacT
n3ydeHne GU3NKU Ha 0a30BOM ypoBHE B 00bEMe 136 4 3a 1Ba roja oOydeHus 1Mo 2
g B Hexmento B 10 u 11 kimaccax. B tematndeckom turanupoBanuu 11 10 u 11 kimaccos
IPENOaraeTcs pe3epB BPEMEHH, KOTOPBI yUYUTENlb MOXKET HCIOJIb30BaTh IO
CBOEMY YCMOTPEHHMIO, U MIOBTOPUTEIIbHO-0000IAOIINE YPOKU.
JIrobast pabouast mporpaMMa JI0JKHA MOJHOCTBIO BKJIIOUATh B CeOsl copepiaHue
JAaHHOW IPOrpaMMBI.
B oTnenpHBIX ciiydasx Kypc pU3nku 6a30BOTO YPOBHS MOKET U3y4aTbCs B 00bEME
204 4 3a nBa roga obyuenus (3 u B Heaemo B 10 u 11 knaccax). B stom ciydae
yBenMuMBaeTcss He MeHee uyeM g0 20 4 pesepBHOE  BpeMs, KOTOPOE
UCTIONB3YEeTCSl  YYHTENeM [  W3YYeHHsS BOMIPOCOB, TECHO CBSI3aHHBIX C
BBIOpaHHBIM TipodusieM oOydeHHs, M YBEJIMYMBaeTCA Yy4eOHas Harpyska,
OTBOAMMAs  Ha U3y4YeHWE MEXaHWKH, MOJIEKYJApHONM  (QU3UKH |
ANEKTPOJMHAMUKHM, 3a CUYET paclIMpeHus uuciaa JabopaTOpHBIX  padoT
UCCIIEIOBATENILCKOTO XapaKTepa W YPOKOB PEIICHUsT KaYeCTBEHHBIX W PACUYETHBIX
3azay.

IIJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA YUEBHOI'O
[TPEIMETA «®U31UKA» HA YPOBHE CPEJHEI'O OBHIET'O
OBPA3BOBAHUS (BA3OBBI YPOBEHD)

OcBoenne yueOHOro mpenmera «@Pusznukay HA YPOBHE CPETHErO OOIIEeTo
oOpa3oBanus (6a30BbIi YPOBEHB) JOHKHO 00€CTICUNBATH TOCTHIKEHHUE CIICTYIOITUX

JUYHOCTHBIX, METAIIPEAMETHBIX M MIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTATOB.

JINMYHOCTHBIE PE3YJIbTATBI
I'pasxcoancrkoe eocnumanue:
— CchOpPMUPOBAHHOCTh  TPAXKJIAHCKOW  MO3MIMKM  OOydYalollerocss  Kak
AKTUBHOTO U OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTBA;
— TMPUHATHE  TPAJAUIMOHHBIX  OOIICUYETIOBEYECKUX T'YMAHUCTUYECKUX U
JIEMOKPATUYECKUX LIEHHOCTEW;



— TOTOBHOCTh BECTH COBMECTHYIO JIEATEJILHOCTh B MHTEPECAX I'PAKIAHCKOIO
o0miecTsa, y4acTBOBAaTh B caMOyTpaBJICHUH B IIKOJIE
U JIETCKO-IOHOILLECKUX OpraHu3alusix;

— yMEHHE B3aMMOJEHCTBOBATh C COLUATIbHBIMU HHCTUTYTaMU B COOTBETCTBUU
¢ uX QYHKIHUSIMH U Ha3HAYCHHUEM;

— TOTOBHOCTb K TYMAaHUTApPHOM M  BOJIOHTEPCKOM  JESTEIBHOCTH.

Ilampuomuueckoe socnumanue:

— ¢(hopMHPOBAHHOCTh poccuiickoin IpaX/1aHCKON UJCHTUYHOCTH,
naTpUOTU3MA;

— LIEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM; JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

LyxoeHno-upascmeennoe eocnumanue:

— c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSA, 3TUYECKOIO IMOBEICHUS;

— CIIOCOOHOCTh OLIEHUBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE pPEILEHUS,
OpPUEHTUPYSCH Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHCJIE B JEATEIBHOCTH Y4EHOTO;

— OCO3HaHME JMYHOTO BKJaJa B [OCTPOCHUE YCTOMYUBOIO OYIYIIEro.

Ocmemuyeckoe socnumanue:

— O3CTETUYECKOE OTHOLIEHHWE K MHUpPY, BKJIKOYAas JCTETUKY HAYyYHOIO

TBOPYECTBA, MPUCYLIETO (PU3NYECKON HayKe.
Tpyoosoe 6ocnumanue:

— HHTEpeC K pa3inyHbIM chepam NpopecCHOHATBHON JESITENBHOCTH, B TOM
() CBSI3aHHBIM c busukoin 51 TEXHUKOM, yMEHUE
COBEpILIATh OCO3HAHHBIA BHIOOp Oyaymiell mpogeccuu W peatn30BbIBaTh
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHUI0 M CaMOOOPa30BaHUIO
B 0051acTH (DPM3UKU HA TIPOTSHKEHUU BCEH KU3HH.

JKono2uveckoe 8oChumaHue:

— c(opMHpPOBAaHHOCTh 3KOJOTMYECKON KYJIbTYPhl, OCO3HAHHE TJI00aTbHOIO
XapakTepa 3KOJOTHYECKUX MpobiieM;

— IUIAaHUPOBAaHHWE W OCYUIECTBJICHHUE ICHCTBUI B OKpYXKAlOIIEH cpelne Ha
OCHOBE 3HAHMS LIeJIeH YCTOMYMBOTO Pa3BUTHS YE€JIOBEUECTBA;

— paclMpeHHe OmbITa JEATEIbHOCTH 3KOJOTMYECKOW HAIpaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAaHUM MO (U3HKE.

Llennocmu HayuHo20 NO3HAHUA:

— c(hopMHpPOBAaHHOCTP MHMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (pU3MUYECKON HAYKH;

— OCO3HAaHHME UEHHOCTH HAay4YHOW JAEsTeNIbHOCTH, TOTOBHOCTH B IIpoliecce
u3ydeHus: (U3UMKU OCYIIECTBIATh MPOEKTHYI0O U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B TPYIIIIE.

B nmporecce MOCTMKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOEHUS NPOrPAMMBI
cpenHero o0miero oOpa3oBaHus Mo (U3MKE y OO0y4aIOLIUXCs COBEPLICHCTBYETCS
IMOYUOHATbHBIN UHMETLTIeKM,, TIPENTTIONIaratonii ¢hOpMUPOBAHHOCTE:

—  CaMOCO3HaHUsl, BKJIFOYAIOIIETO CHOCOOHOCTD MOHUMAaTh CBOE



HYMOLIMOHATBHOE COCTOSIHUE, BUJIETh HaIpPaBJICHUS pa3BUTHUS
COOCTBEHHOW ASMOIIMOHANILHOU c(epbl, ObITh YBEPEHHBIM B ceOe;
camope2yiuposaHus, BKJIFOYAIOIIETO CaMOKOHTPOIb, yMEHUE
OpUHUMATh  OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTH
aanTHUPOBaTbCA K  OMOILMOHAJIBHBIM  W3MEHEHUSIM UM MPOSIBIATH
THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYMpeHHel Momuéayuy, BKIIIOYAIONIEH CTpeMJICHHE K JTOCTIKEHHUIO LEH
U ycrmexy, ONTHUMH3M, WHUIMATUBHOCTb, YMEHHUE JIEHCTBOBATh, UCXOIS U3
CBOMX BO3MOXKHOCTEH;

omnamuu, BKIIOYAIOMIEW  CIMOCOOHOCTh MOHMMATh  3MOIMOHAIBHOE
COCTOSIHUE JIPYTHUX, YUUTHIBATH ero npu OCYIIECTBIICHUHU
OOILIEHUs, CHOCOOHOCTh K COUYBCTBUIO M COIEPEKUBAHUIO;

COYUANbHBIX ~ HABLIKOG,  BKIIIOYAIOIIUX  CIIOCOOHOCTH  BBICTpauBaTh
OTHOIIICHUS C JIPYTUMH JIOIBMH, 3a00TUTHCH, TPOSIBIISITH
UHTEpEC U pa3peniaTb KOH(QIUKTHI.

METAIIPEAMETHBIE PE3YJIBTATBI
YHuBepcaabHbIE II03HABATEIbHbBIE JEHCTBUA
basosvie nocuueckue deticmeusi:

CaMOCTOATENLHO  (POpMyNIHUpOBaTh M aKTyaJIU3UpOBaTh  MpoOsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENCIATh MENd JSATEIHLHOCTH, 3a/1aBaTh IMapaMeTPhl U KPUTECPUU HUX
JOCTYKCHHSI,

BBISIBIIATH 3aKOHOMEPHOCTH W TIPOTUBOPEYHMS B  paccMaTPHBAEMBIX
bU3NYECKUX SBICHUSIX;

paspabaThiBaTh IUTaH  pelieHuss MNpoOJeMbl ¢ y4€TOM  aHalu3a
UMEIOIINXCS MaTePUANTBHBIX U HEMATEPHUAIILHBIX PECYpPCOB;

BHOCHUTh KOPPEKTHUBBHI B  JCATEIBHOCTH, OIICHUBATh COOTBETCTBUC
pe3yIbTaTOB IIENSIM, OIICHWBATh PUCKU TTOCICACTBUH JCATEIBHOCTH;
KOOPJIIMHUPOBaTh W  BBIMOJHATH pabOTy B  YCIOBHUSAX  PEATBHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUHN >KU3HEHHBIX MPOOIIeM.

basosvie uccneoosamenvckue oeticmsust:

BJIAJCTh HAYYHOH TEPMHUHOJIOTHCH, KITFOUCBBIMH TIOHSITHSAMH W METOJaMHU
bu3nUecKoil HayKu;

BIIAJEThH HaBBIKAMH y4eOHO-UCCIIeIOBATEIBCKON u MIPOCKTHOM
JIEATCIIBHOCTH B 00JacTH (PU3MKH; CIOCOOHOCTBIO M TOTOBHOCTBHIO
K CaMOCTOSITEJIbHOMY TIOUCKY METOJOB pEIIeHHus 3a7a4 (HU3NIECKOTO
CoJIep)KaHMs, TPUMEHCHHIO PA3JIMUYHBIX METOIOB ITO3HAHUS;

BIAJCTh BHUJAMHU JCSATEIBHOCTH IO TIOJYYCHHIO HOBOTO  3HAHUS,
€ro HMHTEpIpeTalui, MpeoOpa3oBaHUI® W TPUMEHCHHIO B pas-
JUYHBIX YIeOHBIX CUTYAIHSX, B TOM YHCJIE TTPH CO3JJaHUHU YIeOHBIX TIPOEKTOB
B 00s1acTH (DU3UKY;

BBISBJISITh TPUYMHHO-CIICICTBEHHBIE CBS3M M aKTyaJIU3MpPOBATh 3aj/ady,



BBIIBUTATh  TUMOTE3y €€  pelIeHHs, HaxOAuTh  apryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHHH, 3a7aBaTh MapaMeTpbl U KPUTEPUH
peleHus;

aHATM3UPOBATh TIOJyYEHHBbIE B XOJE€ peIICHUS 3aJauyd  pPe3yJbTaThl,
KPUTUYECKH OLIEHUBaTh UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH W3MEHEHHE
B HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJaydl B 0OOpa30BaTENbHOM
JIESITEIbHOCTH, B TOM YHCJIE TIPY U3y4YeHUU (U3HKH;

JaBaTh OLIEHKY HOBBIM CHUTYaIlMsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTHh 3HaHUS 10 (U3MKE B MPAKTHYECKYI0 00JacTb
KU3HECATESIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIC WJCH, MPEAJIaraTbh OPUTHHAIBHBIC TIOIXO0Ibl U PEIICHHUS;
CTaBUTh MPOOJIEMBI U 3a/1a4Hl, JOMYCKAIOIIME aJIbTEPHATUBHbBIE PELICHMUS.

Paboma ¢ ungopmayueii:

BJIQ/IETh HAaBBIKAMU MOJIy4€HUS MH(DOpMALMU (PU3NYECKOTO COACPIKAHUS U3
MCTOYHHUKOB Pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBIIATh OUCK, aHAU3,
CUCTEMATU3ALMI0 WM WHTEPHPETALMI0 MH(DOpMAUUU pa3IUYHbIX BHJIOB U
dbopm npeacTaBiIeHUS,

OLICHMBATh JOCTOBEPHOCTh MH(POpPMALIUU;

UCIOJIb30BaTh  CpPEeACTBa MH(POPMALMOHHBIX H  KOMMYHUKAllMOHHBIX
TEXHOJIOTMM B  PEIIEHUHM  KOTHUTUBHBIX, = KOMMYHUKAaTUBHBIX U
OpPraHM3allMOHHBIX 3a7ad ¢ CcoOMIoIecHHeM TpeOOBaHUI 3PrOHOMMKH,
TEXHUKH O€30MaCHOCTH, THUTHEHbI, pecypcocOepekeHus, IpaBOBBIX U
TUYECKUX HOPM, HOPM MH(POPMALMOHHOMN 0€30MaCHOCTH;

co3JaBaTh TEKCTbl (PU3MYECKOTr0 COJAEpXKAaHHMS B  Pa3IMYHBIX  (Qop-
MaTax ¢ y4€ToM Ha3HaueHus MHGOPMAILMK U 1IeJIEBOM ayIMTOpUHU, BbIOUpas
ONTUMAJIbHYIO0 (DOpPMY NPEACTABICHUS U BU3YyaJIU3aLIHUH.

YHuBepcajibHble KOMMYHUKATHBHBIE IeiiCTBUSI
Obwenue:

OCYHIIECTBJISATh OOIIEHHE Ha ypokax (U3MKK U BO BHEYPOUHOUH
JeSITEIbHOCTH;

pacrmo3HaBaTh TNPEANOCHUIKH KOH(IMKTHBIX CHTyalldd MW  CMST4YaTh
KOH(DJIUKTHI;

pa3BEPHYTO W JIOTHYHO M3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BaHHUEM
S3BIKOBBIX CPEJICTB.

Coemecmnas 0esameibHOCMb:

IIOHMMATh M UCIIOJIb30BaTh MPEUMYLIECTBA KOMAHAHOW U UHIAUBUYaJIbHON
paboThI;

BBIOMpPATh TEMATUKY M METOJAbl COBMECTHBIX JEUCTBHHA C YYETOM OOLIMX
VMHTEPECOB, U BO3MOKHOCTEH Ka)KIO0I'0 4IeHa KOJIJICKTUBA,;

IIPUHAMATh €AW  COBMECTHOM  JEATENIbHOCTH,  OPraHU30BbIBATH
U KOOPAMHUPOBATH JEUCTBHS 1O €€ JOCTHUKEHHIO: COCTaBIITH



IJIaH JIEUCTBHM, pPACHPENENSATh pPOJM € YYETOM MHEHMH YYaCTHUKOB,
00CyKIaTh pe3yJIbTaThl COBMECTHOW PaldOTHI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIaJAa M KaXJOr0 YYacTHUKA KO-
MaH/ibl B OOIIMK Pe3yJbTaT M0 pa3padOTaHHBIM KPUTEPHUSM;

IpemjlaraTb HOBBIE IIPOEKTHI, OLICHMBATh WJIEH C IO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, NPAKTUYECKOW 3HAYUMOCTH;

OCYLICCTBJIATh  IO3UTUBHOE  CTPATETMYECKOE  IOBEACHUE B pas-
JUYHBIX  CUTyalUsX, TMpOSIBIATH  TBOPUECTBO U  BOOOpakeHHE,
OBbITh MHUIIMATUBHBIM.

YHuBepcajJbHbIe peryjisiTuBHbIe AefiCTBUSA
Camoopeanuzayus:

CaMOCTOSITEJIbHO OCYIIECTBIISATH MMO3HABATENbHYIO JIEATEIBHOCTh B 00JACTH
(GU3UKKM U aCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBCHHEIC 3aJ1a4H;

CaMOCTOATENIbHO COCTABJIATh IUIAH PELIEHUS PAaCUETHBIX M KauyeCTBEHHBIX
3a/la4, TUIaH BBIIOJHEHUS MPAKTUYECKOW padOThl C yUETOM HMMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIOYTESHUIA;

JaBaTh OLICHKY HOBBIM CHUTYyalUsIM;

pacuMpsITh paMKH y4€OHOTO MpeaIMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHHI;
Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 34 PEILCHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO SPYIUIIUA B OO0JIACTH
busuky, ITOCTOSTHHO MOBBIIIATE  CBOM o0pa3oBaTenbHbIl U
KYyJIbTYPHBII YPOBEHb.

Camoxonmpons.

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTUBBI B AECATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJIa/IE€Th HaBbIKaMU TMO3HABATEIbHOU pedIeKCHH KaK OCO3HaHUs
COBEpILIAEMBIX JACHUCTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3YyJbTATOB U
OCHOBAHUM; UCIIOJIb30BaTh MTPUEMBI pedaexcuun TUTSL
OLICHKM CUTYAalllH, BIOOpa BEPHOTO PEILICHUS;

YyMETh OLEHMBATb pPHUCKM U CBOEBPEMEHHO [MPUHHUMATh PEIICHUS
10 X CHUXKCHUIO;

IIPUHAMATh MOTMBBI M apryMEHTBl JPYTHX IIPU aHAJIU3E pe3yJbTaTOB
NEATEIIBHOCTH.

Ipunamue cebs u opyeux:

MPUHUMATh ce0s, TOHUMAasi CBOM HEAOCTAaTKU U JJOCTOMHCTBA;

IIPUHUMATh MOTHUBBI W apryMEHTBhl JPYIMX I[PU aHAIU3€ pEe3yJIbTAaTOB
JESITENBbHOCTH;

MPU3HABAaTh CBOE MPaBO M MPABO APYTHX HA OMIUOKH.



NPEAMETHBIE PE3YJIbTATHI
10 kxace

B nponecce m3yudenusi kypca ¢usuku 06azoBoro ypoBHa B 10 kiacce y4YeHUK
HAYUYUTCS:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Ppu3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUPA, B Pa3BUTHU COBPEMEHHOM TEXHUKHU
U TEXHOJIOTMM, B NPAKTHYECKOMN NESITEIBHOCTH JIIOAECH;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS H3YyYCHHBIX (U3MUECKUX MOJIEICH:
MaTepuagbHas TOYKa, MHEpLIHaIbHas CUCTeMa OTCUYETa, aOCOMIOTHO TBEPIOE
TEN0, WACANbHBIN Ta3; MOJEIH CTPOCHHMS I'a30B, JKUIKOCTEH M TBEPIBIX
TE€J, TOYCUHBbIN SJIEKTPUUYECKUM 3apsi/i IPU pellieHnr (PU3NUEeCKuX 3a7ad;
pacro3HaBath  (PU3MYECKHE  SABJICHUS  (MpolecChl) U OOBACHATH
UX Ha OCHOBE 3aKOHOB MEXAaHWKH, MOJEKYJISIPHO-KHHETHUYECKON TEOPUH
CTPOEHUS BEIIECTBA U ANEKTPOJMHAMUKHI: PABHOMEPHOE U PABHOYCKOPEHHOE
NPSIMOJIMHEWHOE JIB)KEHHE, CBOOOJHOE TAaJeHUE Tel, JBHKEHHUE 10
OKPYXHOCTH, WHEpLHMs, B3aumonaeucTBue Ten; aud@ys3us, OpoyHOBCKOE
JBIDKCHUE, CTPOCHUE KUIAKOCTEH M TBEPJBIX TeJ, U3MEHEHUE o0bEMa Tel
Npu HarpeBaHuM (OXJaXJACHUHU), TEIJIOBOE pPaBHOBECHE, HCIApEHUE,
KOHJIEHCAIMs, TUIaBJICHUE, KPUCTAIIN3ALINS, KUTIEHUE, BIAXKHOCTh BO31yXa,
NOBBILICHNE JAaBJICHUS ras3a IIpU €ro HarpeBaHWU B 3aKPBITOM COCYJE, CBA3b
MEXIy [apaMeTpaMu COCTOSIHUS T'a3a B M30Ipolieccax; dJIEKTpU3aLus Tell,
B3aUMOJICUCTBUE 3aps0B;

ONKCHIBATh ~ MEXAHUYECKOE  JBIXKEHHE,  MCIONb3ys  (pU3Mueckue
BEJIMYMHBI: KOOPAMHATA, MyTh, IEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca
Tena, CWIa, HUMIYJIbC TeNa, KHHETHYECKash »SHEprus, MNOTEHUUAJbHas
AHEPrus, MeEXaHuueckas paboTa, MEXaHUYECKasi MOIIHOCTD; MPU ONMUCAHUU
NPaBUJIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI HCIOJIB3YEMbIX BEIUYUH, HX
00O3HAaYeHUsT U EAUHMIIbI, HAaXOAUTh (POPMYJIbI, CBS3bIBAIOIINE AAHHYIO
(U3MYECKYIO BEIUYHUHY C JAPYTUMH BEJIMYMHAMU;

ONMKCHIBATh M3YYECHHBIC TEIJIOBBIE CBOICTBA TEI W TEIUJIOBBIC SIBJICHUS,
UCHOJB3Ys (PM3MUYECKHUE BEJIMUYMHBI: JaBJICHHUE ra3za, TeMIIepaTrypa, CpeaHsis
KMHETHYECKass  BHEPrusl  XaOTUYECKOTO JIBUKEHUS  MOJIEKYI,
CPEIHEKBAJpaTHUYHasl CKOPOCTb  MOJEKYJI, KOJIMYECTBO  TEIUIOTHI,
BHYTPCHHSSI DHEprusi, padora raza, Kod(PPUIMEHT TMOJEe3HOTr0 ACHCTBUS
TEIJIOBOTO JBUTATEJNSI; MPU ONMMCAHUM MPABUIIBHO TPAKTOBAThH (PU3UUECKUI
CMBICII MCHOJIb3YEMbIX BEIMYMH, UX 00O03HAUYECHHS] U €JAMHMIIbI, HAXOAMUTH
bopMyIbl, CBS3bIBAIOIIME JaHHYIO (U3UYECKYI0 BEIMYHMHY C APYTUMHU
BEJIMYMHAM;

ONMKCHIBATh  W3YYEHHBbIE  DJJEKTPUUYECKHME  CBOMCTBA  BEUIECTBA U
AIIEKTPUYECKHUE SIBICHUS (IIPOLIECCHI), UCIMOJIb3Ysl (PU3UYECKUE BEIMUMHBI:
NEKTPUYECKUN 3apsll, 3JIEKTPUYECKOE TI0JIe, HANPSHKEHHOCTh IOJIA,
NOTEHIMAJ, PA3HOCTh NOTEHIMAJIOB; IIPU ONKCAHWU MPABUIIBHO TPAKTOBATh
(bu3nYeCKUi CMBICI MCHOJIb3yEMbIX BEIMUMH, UX 0003HAUYEHUS U €TUHUILIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLIME JAHHYIO (U3UYECKYIO BEIMYHHY C



JIPYTUMU BEITUIUHAMU;
aHanu3upoBaTh  (U3MYECKHUE  TPOLECCHl W SBIICHUS,  UCIOIb3Ys
dbu3nuecKkue 3aKOHBl U MPUHIMIBL 3aKOH BCeMUpHOro tsaroteHus, |, 1l u
Il 3akonbl HblOTOHA, 3aKOH COXpaHEHHUS MEXaHUYECKOW HSHEPruu, 3aKOH
COXpaHEHHUs UMIYyJbCa, NPUHIMUIN  CYNEPHO3UIUU  CWJI, [PUHIUI
paBHOINpaBUS ~ HMHEPUUATBHBIX  CHCTEM  OTCYETa;  MOJIEKYJSPHO-
KUHETUYECKYI0O TEOPHIO CTPOCHHS BEIECTBA, Ta30BbI€ 3aKOHBI, CB3b
CpeIHell  KMHETUYECKOW SHEPruu TEIUIOBOTO JBMIKCHHUS MOJIEKYNI C
aOCOJIIOTHOM TEMIEpaTypoi, NEPBBIM 3aKOH TEPMOAMHAMHUKH, 3aKOH
COXpaHEHUs AJIEKTPUUYECKOTO 3apsaa, 3akoH KyrnoHa; mpu 3TOM paznuvarthb
CIIOBECHYIO (HOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIpaKEHUE U
ycioBus (TpaHHIlbl, 00JaCTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TMPUHIUIBI JEUCTBUS MAalluH, NOpUOOPOB W
TEXHUYECKUX  YCTPOMCTB;  pa3iuyarh yCJIOBUS HMX  O€30MacHOro
UCIIOJIb30BaHUs B TIOBCEITHEBHOM JKU3HU;

BBITIOJHATh SKCIIEPUMEHTHI MO WCCIICOBAHUIO (DM3MUECKUX SIBICHUN W
IPOIECCOB C HCIOJIb30BAHUEM TMPSIMBIX, U KOCBEHHBIX H3MEPEHUU: MPH
3ToM  (opMyIaupoBaTh  mpoOiemy/3ajadyy M TUIOTE3y  y4eOHOTO
IKCIIEPUMEHTA; COOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 00O0pYIOBaHMS,
MPOBOJIUTH OMBIT U (POPMYJITHPOBATH BHIBOIBL

OCYILECTBIATh MNpSMbIE U KOCBEHHBbIE U3MEPEHHS (PU3NUYECKUX BEIUYMH;
IpU 3TOM BBIOMPATH ONTHUMAJIBHBIN CHOCOO M3MEpPEHUS U HCIOIb30BaTh
U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEH N3MEPEHUI];

UCCIIEIOBaTh ~ 3aBHUCHMOCTH  MEXKAY  (U3NYECKUMHU  BEIMYMHAMH
C UCIHONB30BaHWEM TMPSAMBIX HW3MEpPEHUH: MpPH 3TOM KOHCTPYHMPOBATH
YCTaHOBKY, (UKCHUpOBaTh  pe3ynbTaThl  MOJYYEHHOH  3aBHUCHUMOCTH
bu3nYecKX BEIUMYMH B BHUAEC TaONMUI] U TpadUKOB, AeiaTh BBIBOABI IO
pe3yibTaTaM HCCIIEeI0BaHuUS,

co0mro1aTh mpaBuiia 0€30MacHOro TpyZda MPH MPOBEIECHUU HCCIEAOBAHUN B
pamMKax y4yeOHOro 3KCIepUMEHTa, y4eOHO-UCCIIe10BaTENbCKON U TPOEKTHOM
JESTEIbBHOCTH €  MCIOJb30BAaHHUEM  H3MEPUTENBHBIX  YCTPOHCTB U
71a00paTOPHOTO 000PYAOBAHUS;

pematb pacu€THble 3a7a4yd C SBHO 3aJlaHHOM (UBUYECKOW MoJie-
JbI0, WCTOJB3Ys (U3NYECKHWE 3aKOHBI M TPHUHIMIBI; HAa OCHOBE
aHanu3a YyCIOBUA 3a7auyd BbHIOMpaTh (DU3UYECKYI0 MOJEINb, BBIICIAThH
dbuszndeckue BeTUYHHBI U (POpPMyIbI, HEOOXOIWMMBbIE s €€ penieHus,
MPOBOJUTH PACUETHl U OICHUBATH PEATHHOCTh TOJYYCHHOTO 3HAYEHUS
(U3UICCKON BEITMYMHBI,

pemarTh KaueCTBCHHbBIC 3a/1auu: BBICTPAWBATh JIOTUYECKH
HEMPOTHUBOPEUYHMBYIO IEMOYKY PACCYXKACHHA C OMOpPOM Ha W3YyYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (hHU3HUYECKUE SBIICHUS;

UCTIONB30BaTh TP PEIICHUM YYeOHBIX 3a7ad COBPEMEHHBIC WH-
dbopMarMoHHbIE ~ TEXHOJNOTMW NI TIOWCKAa,  CTPYKTYPHpPOBAHHUS,
WHTEPNIpPETAllUd W TPEJCTABICHUS Y4YeOHOW W HAYYHO-TIOMYJISIPHOU



UHpOpMAIIHH, NOJTYYeHHOM u3 Pa3IMYHBIX UCTOYHHKOB;
KPUTUYECKH aHAIM3UPOBATH MOIy4aeMyl0 WH(POpPMAIHIO;

— TPUBOAUTH MPUMEPHI BKIIA/1a POCCHUCKUX U 3apYOEKHBIX yUEHBIX-(PU3HKOB
B pa3BUTHUE HAYKH, 0OBSICHEHHE MPOLIECCOB OKPY’KAIOIIETO MHpA, B Pa3BUTHE
TEXHUKU M TEXHOJIOTUH;

— WCTOJB30BATh TEOPETUYCCKUE 3HAHHS MO (U3UKE B IOBCEIHEBHOW XH3HU
s obecrieueHus: 0€30MacHOCTH TpU  OOpalieHHuH C TpubopamMu |
TEXHUYECKHUMHU YCTPOWCTBAMH, IUIsI COXPAHEHHS 3/I0POBBSI U COOJIIOJICHHUS
HOPM DKOJIOTHYECKOTO TIOBEJCHHS B OKPYXAIOIIEH Cpee;

— pabotaTh B TIpymOme C  BBHIIOJHEHHEM  Pa3IUYHBIX  COIHAIBHBIX
poJieil, TIaHMpoBaTh pabOTy TPYIIBL, PAlUUOHAIBHO paclpeneisTh
0053aHHOCTH M IUJIAHUPOBATH ACSITEIHLHOCTh B HECTAHAAPTHBIX CUTYaIUSX,
aJIeKBaTHO OLIEHMBATh BKJIAJl KaKJOTO M3 YYAaCTHHKOB T'PYMIBI B PELICHUE
paccMaTpuBaeMoOl MPOOJIEMBI.

11 kaace
B mpouecce mzyuenus kypca ¢uzuku 0a30Boro ypoBHs B 11 kiacce ydeHHK
HAYYUTCS:

— JEMOHCTPHPOBATh Ha MPUMEPAX POJb U MECTO (U3WKH B (POPMUPOBAHUU
COBpEMEHHOU HAy4YHOU KapTUHBI MUpa, B pa3BUTHU
COBPEMEHHOW TEXHUKU W TEXHOJOTUH, B MPAKTUYECKON NESITeIbHOCTH
JOJEH, LEJIOCTHOCTh U €IMHCTBO buznueckon Kap-
TUHBI MUPA;

— YYUTBIBaTh TPAHMIBI TPUMCHCHHUS M3YYCHHBIX (DU3NUCCKUX MOJICIICH:
TOYEYHBIN AIEKTPUYECKUI 3aps, Iy4 CBETa, TOYEYHBIN
UCTOYHHUK CBETa, siepHAs MOJENb aroMmMa, HYKJIOHHAs MOJENb aTOMHOTO
Sapa MpH peleHnr GU3NYECKUX 3a/1a4;

— pacro3HaBaTh (QU3NYECKHe sABJICHUS (MPOLECChl) U OOBACHATH MX Ha
OCHOBE 3aKOHOB JJIEKTPOJAMHAMUKUA M KBAHTOBOW (DMBHMKHU: DIIEKTpUUYECKAS
IPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS
TOKa, B3aMMOJICHICTBME MArHUTOB, AJICKTPOMArHUTHAs MHAYKIIUS, IEHCTBHE
MarHUTHOTO TIOJII HAa  TPOBOJHUK C TOKOM W JIBFDKYIIHICS 3aps,
AIIEKTPOMATrHUTHBIE KoJeOaHusI W BOJHBI,  NPSIMOJHHEHHOE
pacnpocTpaHEeHUE CBETa, OTpPaXEHHUE, NpesIoMJIEHUE, HHTep(epeHIus,
Tudpakus U TMOJISpU3alms CBeTa, JUCTEPCUsl CBETa; (OTORICKTPUICCKHUI
addext (pororddekrt), cBeTOBOE N1aBiieHUE, BOBHUKHOBEHHUE JIMHEHYATOTO
CIeKTpa  aroMa  BOJOPOJA,  €CTeCTBEHHass M  HCKYCCTBEHHas
PaMOaKTUBHOCT®;

— OIKMCHIBATh M3YYCHHBIC CBOMCTBA BEIECTBA (DIEKTPUUECKHE, MarHUTHBIE,
ONTUYECKUE, JJIEKTPUUYECKYI0 MPOBOJUMOCTh  PA3JIMYHBIX CpeA) H
AJIEKTPOMArHUTHBIE  ABJICHHUsST  (MIPOIIECCHI), HUCMONB3ys  (pusmdeckue
BEJTUYMHBIL: AJICKTPUUECKHUH 3apsi/, CHJIa TOKA, dJIEKTPUUIECKOE HAMPSIKCHUE,
ANEKTPUYECKOE COMPOTHUBIIEHHE, pa3HOCTh mnoreHuuanon, I/C, pabora
TOKa, WHAYKIMS MarHUTHOro Toyis, cwia Awmmnepa, cuia JlopeHia,



WHIYKTUBHOCTh KATYIIKH, SHEPTHS AJIEKTPUUYECKOTO U MArHUTHOTO TIOJIEH,
nepuoJl M yactora  KoseOaHWW B KojeOaTeaTbHOM  KOHTYpE,
3apsl WM CWiIa TOKa B TIPOILIECCE TapMOHUYECKHX DIIEKTPOMAarHUTHBIX
KojeOaHuii, (QOKyCHOE pacCTOSIHUE U ONTHYecKas Ccujla JHUH3bI; MpU
ONMMCAHUM TPABUJIBHO TPaKTOBaTh (PU3UUECKHN CMBICT HCIOJIb3yEeMbIX
BEIMYMH, HX OOO3HAYEHUs W  CAMHMIIBI, YKa3blBaThb  (HOPMYJIbI,
CBSI3BIBAIOLIUE JAaHHYIO (DPU3MYECKYIO BEIUYMHY C JPYTMMU BEJIMYMHAMY,
ONKCHIBATh WM3yYCHHBIE KBAHTOBBIC SIBIICHUS W TPOIECCHI, HCIIOIB3YS
(bu3NYeCKUe BEIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJIHBI
¥ 4acTOTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, IEPHO/] TOTypacmaia, YHEPIHsl
CBSI3M aTOMHBIX SACp; TPHU ONMUCAHUHU MPABWIBHO TPAKTOBATH (PU3HUCCKHI
CMBICII UCIIOJIB3YEMbIX BEJIIMYMH, UX OOO3HAYEHUS U €IUHMUIIbI; YKAa3bIBaTh
bopMybl, CBA3BIBAIONIUE JIAaHHYIO (U3UYECKYI0 BEIMYHUHY C JPYTUMHU
BEJIMYMHAMU, BBIUUCIISTH 3HaUeHUE (DU3NYECKON BEJIIMYUHBI,
aHaNMM3upoBaTh  (U3MYECKHUE  TPOLECCHl W SBIICHUS,  UCIOJIb3Ys
dbuznyecKre 3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MTOCIIEA0BATEILHOTO
U TMapauieIbHOTO COEIUHEHHS MPOBOJHUKOB, 3akoH Jxoyms—IJleHna,
3aKOH AIIEKTPOMArHUTHOU WHIYKIIUH, 3aKOH  TPSIMOJWHEHHOTO
pacipoCTpaHEHUs CBETa, 3aKOHBI OTPAXXEHHUSI CBETA, 3aKOHBI MPEIIOMIICHUS
CBETa; ypaBHEHUE OiHIITEeHHA 1 (OoTOdPPeKTa, 3aKOH COXpPaHEHHS
DHEPTUH, 3aKOH  COXpaHCHHS UMITyJIbCa, 3aKOH COXpaHEHUs
ANIEKTPUUECKOTO 3apsijfia, 3aKOH  COXPAaHEHHMS  MaccoBOTO  YHCIA,
nocTynaTtel bopa, 3aKOH paJMOAaKTUBHOIO pacraja; Mpu 3TOM pas3linyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro MaTeMaTUYeCKOe BBIPAKEHUE U
yciioBusl (TpaHUIlbl, 00JIACTH) MPUMEHUMOCTH;

ONpEENsTh  HAmpaBJCHUE BEKTOpa HWHAYKIMW  MArHUTHOTO  TOJIS
MIPOBOIHUKA C TOKOM, CHJIBI Ammepa u cuiibl JIopeHa;

CTPOUTh M ONHCHIBATH M300paXKeHHE, CO3AaBacMOE€ IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh OKCIIEPUMEHTHI 110 HCCICIOBAaHUIO (U3MYECKUX SBICHUW U
IPOLIECCOB C UCIIOJIb30BaHUEM PSIMBIX u KOCBEHHBIX
W3MEpPEHU: Tpu 3TOM (POpMYyJIUPOBATH MpodIEeMy/3aiady M THIOTE3Y
yu4eOHOrOo JKCHEPUMEHTAa; COOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUS; MPOBOJAUTH OTIBIT U dbopmynpoBaTh
BBIBOJIBL;

OCYIICCTBJIATh  TPSAMBIE W KOCBCHHBIC  HM3MEpPEHHS  (PU3WYCCKUX
BCJIMYMH; TPU OTOM BBIOMpaTh ONTHMAJBHBIH CIOCO0 HM3MEPCHUS
U HCTIOJIh30BaTh M3BECTHBIC METOBI OIICHKHU TMOTPEUTHOCTEH M3MEPEHHIA;
WCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NPSIMBIX U3MEPEHUMN: MPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH
pe3yNbTaThl TOJYYCHHOW 3aBUCUMOCTH (U3MUECKHX BEJIMYMH B BHUJC
Tabnuil U rpaduKoB, AENaTh BHIBOJABI IO pe3yjIbTaTaM HCCIICIOBAHUS,
coOJro1aTh MpaBwiia OE30MAaCHOTO TPyJAa MPHU MPOBEICHUM HCCIICIOBAHUI
B paMKax y4eOHOro JKCIepuMEeHTa, Y4eOHO-HCCIeAOBATEIbCKON W



MPOEKTHOMN JESTENIbHOCTH C HCIOJNb30BAHHUEM H3MEPHUTENbHBIX YCTPOMCTB
1 J1abopaTopHOro 000PYI0BAHUS;

— pewmatbh pacy€THBIE 3a7ayd C SBHO 3aJaHHON (u3uyeckod Moje-
Jbl0, UCHOJB3yd (U3MYECKUE 3aKOHBI W TPUHIMIIBI, Ha OCHOBE
aHamM3a YCJIOBUS 3aJaydl BbIOMpaTh (DU3MYECKYI0O MOJENb, BBIIEIATDH
duznyeckue BEJTUYUHBI U bopMyIBI, HEOOXOMbIC TUTSL
e pemieHus, MPOBOAWTH pPacyéTbl M OLEHUBATh PEAITbHOCTh IIO-
JYYEHHOTO 3HaYEHUS (PU3NYECKOM BEITUYHHBI,

— pelaTthb KauyeCTBEHHbBIC 3a/1auu: BBICTPanBaTh JOTHYECKH
HEMPOTHUBOPEUMBYIO IIETIOYKY PACCYKICHHHA C OMOpOW Ha W3YYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTU U (pU3UYECKHUE SBICHHUS;

— UCNOJNb30BaTh MPH pelIeHHMH Y4eOHBIX 3aJad COBPEMEHHbIE WH-
(GopMalMOHHbIE  TEXHOJOTMM  JJIi  IIOMCKAa,  CTPYKTYpPHpPOBaHUS,
UHTEpPIIPETallud W TPEACTaBICHUS y4eOHOH W HAYYHO-TIOMYJIsp-
HOW  WHpOpMAIMM,  TOJYyYEHHOM M3  Pa3NUYHBIX  HCTOYHHKOB,
KPUTHYECKH aHATM3UPOBATH MOJIydaeMyto WH(OPMAIIUIO;

— OOBACHATH NPUHLMUIBI JCHCTBUS MAaIIUH, TPHOOPOB M TEXHHUUECKUX
YCTPOMCTB; pa3iauuyaTh YCJIOBHS HUX 0O€30MacHOrO MCMOJIb30BaHUS B
MIOBCE/IHEBHOM JKU3HH;

— MPUBOJIUTH MPUMEPHI BKIaJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pPAa3BUTUE HAYKH, B OOBSCHEHHE IMPOILIECCOB OKPYXKAIOIIETO MHUPA, B
pa3BUTHE TEXHUKHU W TEXHOJIOTUH;

— HCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (PM3HMKE B MOBCEAHEBHOW KHU3HU
uisi  obecrieueHus 0€30MacHOCTH NpH  OOpalleHuH ¢ npudopaMu U
TEXHUYECKUMHU YCTPONCTBAMH, JJISI COXpPAHEHHS 3[I0POBBS U COOIIOICHUS
HOpPM 3KOJIOTHYECKOIO MOBEJACHUS B OKpYXarolle cpene;

— paboTarb B TpyNNe C BBHIMNOJIHEHUEM pPAa3IMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATH paboTty IpYIIIIbI, paloOHAIbHO pacnpenensiTh
O0s3aHHOCTH M IUIAHUPOBaTh  JAESTEIBHOCTh B HECTaHAAPTHBIX
CUTYyaIUsIX, aIeKBaTHO OIEHUBATh BKJIAJ KaKJIOTO W3 yYACTHHKOB TPYIIIIHI
B PEIICHUE PacCMaTPUBAEMON MTPOOIIEMBI.

COLAEPXAHUE YUEBHOI'O IIPEIMETA «®U31UKA»
(FA30BbII1 YPOBEHD)
10 kamacc

PA3JIEJI 1. ®PU3UKA U METO/Ibl HAYYHOI'O IO3HAHUSA
®Pusnka — Hayka o npupoae. Hayunble MeToabl TO3HAHUSA OKPYXKAIOLIETO MUPA.
Ponb 3KcriepuMeHTa U TEOpPHM B MPOLIECCE MO3HAHUS NPUPOABI. DKCIEPUMEHT B
busuke.
MonenupoBanue (QU3NUYECKUX SBICHUA U TpOIEccoB. HaydyHble THMIOTE3BI
dusnueckre 3aKOHbI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
[Tpuniun coorBetcTBUs. Poib n mMecto Qpu3nku B GOpMHUPOBAHUU COBPEMEHHOMU
HAay4YHOU KapTUHbI MUPA, B NPAKTUYECKOU EATEIBHOCTH JIOJIEH.



Jlemoncmpayuu

1. AmnxanoroBbie W UU(PPOBBIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE

JATYUKH.

PA3JIEJI 2. MEXAHUKA

Tema 1. Kunematuka

Mexannueckoe  aBukeHHE. OTHOCUTENBHOCTh  MEXAHMYECKOTO JIBUKECHUS.

Cucrema otcuéra. Tpaektopusi. Ilepemernienue, CKOpOCTh (CpemHssl CKOPOCTb,

MTHOBEHHAsi CKOPOCTh) M YCKOPEHHE MaTepUalbHOW TOYKH, UX MPOEKIUU HA OCH

cucTeMbl koopAuHAaT. Cl0XKeHrEe IEPEMENICHUIN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSAMOJIMHEWHOE mABWkeHue. [ 'padukn

3aBUCHUMOCTH  KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMeIIeHUs

MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoOoaHOE MaJicHUE. Yckopenue CBOOOIHOTO MaJcHUs.

KpuBonnHeitHOe nBUkEHUE. [[BIKEHNE MaTepUalibHOW TOYKHU 10

OKPY>KHOCTH C TTOCTOSIHHOM IO MOJYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEHAs

ckopocTb. [lepuon u yactora obpamenus. LleHTpocTpeMuTeabHOE YyCKOPEHHE.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue: CIuaoMETp, IBUKECHHE

CHapsI0B, LIEMTHbIE U PEMEHHBIE TTEpeaayn.

Jlemoncmpayuu

1. Mopaenb cuctembl OTCUETA, WLTIOCTpAIUMS KUHEMATHYECKUX XapaKTEPUCTHUK

JIBYDKCHUS.

2. [IpeobOpaszoBaHne NBMKCHHUH C MCIIOJIH30BAHUEM MPOCTHIX MEXaHHU3MOB.

3. [lageHue Ten B BO3AyXe U B Pa3pe:KEHHOM MPOCTPAHCTRE.

4. HabGnroneHue NBHXKEHHUS Tena, OPOILIEHHOIO MOJ YoM K TOPU30HTY U
TOPU30HTAJIBHO.

5. 3MepeHne ycKopeHHsi CBOOOIHOTO MaJCHUSI.

6. HarmpaBnenue cKOpoCTH MPH IBHXKEHHUH 1O OKPYKHOCTH.

Yuenuueckuu skcnepumenm, nabopamopHusle pabomol

1. V3yyeHrne HEpaBHOMEPHOI'O MABUXKEHUSA C LEIbIO ONPEACICHUS MIHOBEHHOMU

CKOPOCTH.

2. WccrnenoBanue COOTHOIIEHUS MEXIY NYTSIMH, TPOWJIEHHBIMH TEJIOM 3a

MOCJIEAOBATEIbHBIE PAaBHBIE MPOMEKYTKA BPEMEHH IPU PABHOYCKOPEHHOM

JBUKCHHHU C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

3. 3yuenune ABUKEHUS IIapuKa B BS3KOH JKHIKOCTH.

4. VzydyeHue ABIKEHHS Teja, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Inunamuka

ITpuanun otHocutTenbHOCTH 'anunes. Ilepsbii 3akoH Herotona. MHeprumanbHbie

CUCTEMBI OTCYETA.

Macca Tena. Cuna. Ilpunnun cynepnosunuu cui. Bropol 3akon HeroToHa mist

MaTepUaJbHON TOUKU. Tpernit 3akoH HproTOHA 1711 MaTEpUAIIbHBIX TOYEK.

3akoH BcemupHOro TsaroteHus. Cuna tspkectu. [lepBasi kocMuyeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tenma. Tpenue. Buasl Tpenus (mokos,

CKOJIbKeHUsI, kaueHus). Cuna tpenus. Cyxoe TpeHue. Cusa TpeHUsl CKOJIbXEHUs

u cuia TpeHus mokos. Koadpdunuent tpenus. Cuiia CONPOTUBICHUS TPHU

JBI)KCHUU Tella B JKUAKOCTM uiu raze. llocTymaTenpbHOe W BpalllaTelbHOE



JBUKEHHE a0COJIIOTHO TBEPIOTO Tena.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaleHus. [1nedo cunbl. YciioBus paBHOBECHS
TBEPJIOTO TEJIA.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHexue: TOAIUUITHUKH, IBHKCHHUE
VICKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

. SIBIIeHME MHEpLUU.

. CpaBHEHHE MacC B3aUMOJACHCTBYIOIIMX TEN.

. Bropon 3axkon HerotoHa.

. U3mepenue cui.

. CnoxxeHue cui.

. 3aBUCUMOCTb CHUJIBI YIIPYTOCTH OT JehopMalnu.

. HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TAJCHHH.

. CpaBHEHHE CUJI TPEHHUS NOKOS, KAUEHUS U CKOJIBXCHUS.

. YCII0BHsI paBHOBeCHsI TBEPIOTo Tena. Buabl paBHOBECHS.

Yuenuueckuu skcnepumenm, rabopamopHuvle pabomol

1. 3yuenue nBuxkeHus: Opycka 1o HaKIOHHOW IMJIOCKOCTH.

2. HccnenoBaHue 3aBUCUMOCTH CHUJI YIPYIOCTH, BO3HUKAIOIIMX B MPYXHUHE U
pPEe3UHOBOM 00paslie, OT UX AepopMaiuu.

3. UccnenoBanue ycaoBUil paBHOBECHUS TBEPAOIO Tela, UMEIOLIETO OCh BPALLCHHUS.
Tema 3. 3akoHBI COXpaHeHUS] B MeXaHUKe

NMiynbc MaTepuanbHON TOYKH (Tena), CACTEMbI MaTepUAIbHBIX ToueK. MMmymbc
CWJIbl 1 U3MEHEHUE UMITyJIbCa TeNa. 3aKOH COXpaHEHUs HuMIyJibca. PeakTuBHOE
nBrkenne. Padora cuibl. MOIHOCTL CUJIBI.

Kunernueckass »3Heprusi MarepuaibHOW TOYKM. Teopema 00 H3MEHEHUU
KUHETHYECKOW »Hepruu. lloreHnmanbHas odHeprusd. lloTeHunanbHas >Heprus
ynpyro nedopMupoBaHHON NpyXuHbl. [loTeHIManbHas 3Heprust Teixa BOIU3U
noBepxHocTy 3emid. [loTeHnnanbHble U HEMOTEHIMAIbHBIE CUIIbI. CBs3b PabOThI
HEIMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKON YHEPTUN CUCTEMBI TEJ. 3aKOH
COXPaHEHHUSI MEXaHUYECKOW dHEPIuM. YIPYrue U HEYNpyrue CTOIKHOBEHUS.
Texnuueckue ycmpoticmea u npakmudeckoe npumeneHue. BOJOMET, KOIEp,
IPYKUHHBIN MUCTOJIET, IBM)KECHUE PAKET.

Jlemoncmpayuu

1. 3aKkOH coXpaHEHUs UMITYJbCa.

2. PeakTuBHOE IBUKEHUE.

3. [lepexon MOTEHUMATBLHON HEPTUU B KWHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnsle pabomuwl

1.M3yuenue  aOCONIOTHO  HEYNpPYyroro  yaapa C  HOMOILIBIO  JABYX
OJIMHAKOBBIX HUTSHBIX MasSTHHUKOB.

2. UccnenoBanue cBsi3u pabOThI CUITBI C U3BMEHEHHUEM MEXaHUUECKON SHEpruu Tela
Ha IPUMEPE PACTSHKEHHS] PE3UHOBOTO KI'yTa.

OO UL, WN -



PA3BJAEJ 3. MOJIEKYJISAPHAA ®U3UKA U TEPMOIUHAMUKA
Tema 1. OcCHOBBI MOJIEKYJISIPHO-KMHETHYECKOH TeOpUH

OCHOBHBIE TOJOKEHUS MOJEKYISIPHO-KUHETUYECKOM TEOPUM U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe paBmwxenue. Huddysus. Xapakrtep IBUKEHUS U
B3aMMOJICHCTBUSL YacCTUIl BellecTBa. MoOJENN CTPOEHUSI Ta30B, JKUJIKOCTEH H
TBEPIBIX TEN W OOBSICHEHUE CBOMCTB BeIlleCTBA HA OCHOBE 3TUX Mojelield. Macca
u pa3Mmepsl Mosiekyd. KonnuecTBo BemiectBa. [locTtositHHas ABoranpo.

TemmoBoe paBHOBecue. Temmeparypa u e€ wusMmepenue. lllkama temmnepatyp
Llenbcus.

Mopnene naeanbHoro rasa. OCHOBHOE YpaBHEHHE MOJEKYISIPHO- KHHETHUYECKOU
TEOpUH UJCANbHOrO0 ra3za. AOCOJIOTHas TeMIlepaTypa Kak Mepa CpeaHeu
KMHETHYECKOW 3HEpPruM TEIUIOBOIO JBH)KEHHs yacTull rasa. lllkama temmeparyp
KenbBrHa. 1'azoBble 3akoHbl. YpaBHeHue MeHneneeBa-Knamnelipona. 3akoH
JansroHa. HM3ompoueccbl B HIEaIbHOM Tra3e C IOCTOSIHHBIM KOJUYECTBOM
BenlecTBa. ['paduueckoe mnpencTaBieHUE H3OMPOLIECCOB: H30TEPMa, U30X0pa,
n3obapa.

Texnuueckue ycmpoiicmea u npaxmuieckoe npumeHeHue. TepMoMeTp, bapoMeTp.
Jlemoncmpayuu

1. OmnbITel, JOKa3bIBAIOUIME JUCKPETHOE CTPOEHUE BellecTBa, (pororpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUN.

2. OnbiTel 10 MU y3un KUIKOCTEH U ra3oB.

3. Monenb OpOYHOBCKOTO JABHKCHUSI.

4. Mopnens onbiTa [llTepHa.

5. OnbIThI, JOKa3bIBAKOLIME CYIIECTBOBAHUE MEXKMOJIEKYIIPHOTO B3aUMOICHCTBUS.
6. Moaenp, WUTIOCTpUpyroNIas MpUpoay JABJICHHUS ra3a Ha CTEHKU COCYyaa.

7. OmnbIThl, WUIIOCTPUPYIOIIUE YPaBHEHUE COCTOSIHUS HACAIBHOrO rasa,
U30IIPOLIECCHI.

Yuenuueckuu skcnepumenm, nabopamopHusle pabomol

1. Omnpenenenue wmaccbl BO3AyXa B  KIACCHOW KOMHAT€ Ha OCHOBE
U3MepeHi 00bEMa KOMHATHI, 1aBJICHUS M TEMIIEpaTypbl BO3AyXa B HEM.

2. HWccnenoBanre 3aBUCHMOCTH MEXKIY MapamMeTpaMH COCTOSHHS Pa3peKEHHOIO
rasa.

Tema 2. OcHOBBI TEPMOIMHAMHMKH

TepMoauHamMuueckass cHCTeEMa. BHYTpPEHHsSI DJHEPIHUS TEPMOJMHAMUYECKOU
CUCTEMBI M criocoObl €€ n3meHeHus. KonuuecTBo TemioTsl U pabota. BHyTpeHHs s
DHEPrusl  OJAHOATOMHOIO  MJEAJbHOrO  rasa. Bunsl TEIUIONEepeayu:
TEIUIONPOBOJAHOCTb, KOHBEKIHUS, U3Iy4YCHHUE. Y IeIbHAas TEMIOEMKOCTh BEILIECTBA.
KosnuecTBo TEmIOTHI P TEIUIONEpEIaye.

[lonsitue 00 aauabatHoM mporecce. llepBplii  3aKOH  TEPMOAMHAMUKH.
[IpumeHeHre mepBOro 3aKOHA TEPMOAMHAMHUKHM K wu3ompoueccam. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akoH TepmomuHamuku. HeoOpaTMMOCTh MPOIIECCOB B MPHUPOJIE.
TennoBble MamuHbL. [IpUHITUIIBEI AEUCTBUS TEIMIOBBIX MamuH. [IpeobpazoBanus
sHeprun B TemioBbix MammHax. KIIJI tenmoBor mammnsbl. [Hukn Kapro u ero
KIIJI. Oxosornueckue npodieMsl TEMIOIHEPTETUKH.



Texnuueckue ycmpoucmea u npakmuieckoe npumeHerue. IBUraTelb BHYTPEHHETO
cropaHusi, ObITOBOW XOJIOAMJIbHUK, KOHIULIUOHED.

Jlemoncmpayuu

1. V3meHeHue BHYTpPEHHEH SHEPruM Tella MPU COBEPIIEHUU pPaOOTHI: BBLIET
npoOKu U3 OYTBUIKM TMOJ JEWCTBHEM CXKaTOro BO3Ayxa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MmyTEéM TpeHHs (BUACOAEMOHCTpALIUS).

2. VI3MeHeHUe BHYTPEHHEW SHEpruu (TemiepaTyphl) Tejla IMpH TEIulonepeaaye.
3. OnbIT 1o aanabaTHOMY PAaCUIMPEHHUIO0 BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).
4. Mopenu napoBoi TYpOUHBI, ABUTATENs BHYTPEHHETO CTOpaHUs, PEAKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuwl

1. I3MepeHne ynenbHON TEMIOEMKOCTH.

Tema 3. ArperaTHble COCTOSIHUSI BellleCTBA.

dazoBbie nepexobl. [lapooOpazoBanne u koHAeHcanus. Vcnapenue u KureHue.
AOcoIoTHas 1 OTHOCHUTENIbHAS BIAXHOCTh BO3ayXa. HachleHHbIH map.

VY nenpHas TemioTa napoodpa3oBaHusl. 3aBUCUMOCTb TEMITEPATyphbl KUTIEHUS OT
JIaBJICHUS.

TBépnoe Tteno. Kpucramimueckue u amopdubie Tena. AHU3O0TPOIUS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuiel. CoBpeMmeHHble Marepuaiibl. [lnaBieHue u
KpucTayuM3anusl. YjenbHas Teriora 1uiaBineHus. CyOnumanusi. YpaBHEHUE
TEIJIOBOro OajaHca.

Texnuueckue ycmpoucmeéa U NPAKMUYECKOE NpUMEeHeHue: TUTPOMETPp |
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUM IMOJTYyUYEHUS COBPEMEHHBIX MAaT€pHUANIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJOTHH.

Jlemoncmpayuu

1. CBoiicTBa HACBHILIEHHBIX MAPOB.

2. Kunenue npy moHMKEHHOM JIaBJICHUHU.

3. CriocoObl M3MEPEHUsI BIAKHOCTH.

4. HabGmroneHre HarpeBaHMsl W IUIABJICHUS KPUCTALTMYECKOTO BEIIECTBA.

5. JleMoHCTpalus KpUCTAIIOB.

Yuenuueckuu skcnepumenm, nabopamopHvle pabomol

1. I3mMepenre OTHOCUTEIBHOM BIAKHOCTH BO3TyXa.

PA3JEJ 4. QJIEKTPOAUHAMUKA

Tema 1. DnexrTpocraTuka

OJIeKTpu3alus Tel. DJNEKTPUUYECKUU 3apsia. [Ba BuMIa ANEKTPUUYECKUX 3aps/IOB.
[IpoBONHUKHM, [HUAJIEKTPUKA W MOJYIPOBOJHUKHU. 3aKOH  COXpaHEHUS
AIEKTPUYECKOTO 3apsana. BsaummoneiictBue 3apsgoB. 3akoH Kynona. Todeunslit
AIEKTPUYECKUN 3apsll. DJeKkTpudeckoe mnose. Hanpsk€HHOCTh 3JIEKTPUUECKOro
noJig. [IpuHOUI Cynepro3suuuu 3JIEeKTPUUECKUX mnosied. JIMHuM HanpsKEHHOCTH
AIEKTPUYECKOTO TIOJIA.

Pabora cumim smekrpocrarmdeckoro moiist. Ilorenmuan. Pa3HOCTh MOTEHIHMAIIOB.
[IpOBOIHMKM M AUAIEKTPUKH B JJIEKTPOCTATUYECKOM IoJie. JuanexTpruueckas
MIPOHULIAEMOCTb.

OnextpoéMkocTb. KoHaeHcaTop. ONEKTPOEMKOCTh IIJIOCKOTO  KOHJEHCATOpA.
OHeprus 3apsHKEHHOTO0 KOHJIEHCATOopa.



Texnuueckue ycmpoiucmea U  Npakmuyeckoe npumeHeHue: SIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJICHUE dJIEKTPONpHUOOpPOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN anmapar, CTPyHUHbINA TPUHTED.

Jlemoncmpayuu

1. YCcTpoHCTBO M MPUHLIUI JEHCTBUSI SJIEKTPOMETPA.

2. BzauMmopeiicTBuEe Ha3JIEKTPU30BAaHHBIX TEll.

3. DIEeKTpUYECKOe T0JIe 3aPSKEHHBIX Te.

4. TIpOoBOJTHUKHU B 3JEKTPOCTATUUYECKOM MOJIE.

5. DJeKTpocTaTUYEeCKas 3allluTa.

6. JIMDJIEKTPUKHU B DJICKTPOCTATUIECKOM TIOJIE.

7. 3aBHCHUMOCTb DJJIEKTPOEMKOCTH IUIOCKOIO KOHAEHcaTopa OT IUIOIIAIN
IJIACTUH, PACCTOSIHUSL MEXAY HUMU U JTUDJIEKTPUUECKON MPOHUIIAEMOCTH.

8. DHeprus 3apsHKEHHOTO KOHACHCATOpa.

Yyenuueckuii sxcnepumenm, nabopamopuvle pabomol

1. 3amepenue a1eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. IlocTOSTHHBINA 3J1eKTPUUYECKHUI TOK.

Toku B pa3nuyHBIX cpenax.

DNEKTPUYECKUN TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOrO TOKA. VICTOUHHUKHN
toka. Cuna Ttoka. [loctossHubli ToK. Hanpsbkenue. 3akoH Oma 1Sl yyacTKa LeTu.
DNEKTPUYECKOE  COMPOTUBIICHHE.  YJEIbHOE  CONPOTUBIICHHE  BEIECTBA.
[TocnenoBarensHOE, MapauieibHOE, CMEIIAHHOE COEIMHEHUE MTPOBOIHUKOB.
Pabora  snextpuueckoro  Toka.  3akoH  Jlxoyns-Jlenma.  MomHoCTh
aneKkTpu4eckoro Toka. J/{C u BHyTpeHHEE CONPOTUBIIEHNE UCTOYHHUKA TOKA. 3aKOH
OMa 7151 ToJIHOM (3aMKHYTOM) anekTpuyeckoi nenu. KopoTkoe 3aMblkaHue.
DJIEKTPOHHAsI MPOBOAUMOCTb TBEPABIX METAIJIOB. 3aBUCUMOCTBH COMPOTUBIICHUS
METAJIJIOB OT TemnepaTypbl. CBEpXIpOBOIUMOCTb.

DneKkTpuuecKkuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX IMTYYKOB.
[TonynpOBOIHUKH. CobcTBeHHas u MpUMeCHast IPOBOIMMOCTh
noyiynpoBogHuKoB. CBoiictBa p—N-niepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHI.
ONeKTpuyeckuid  TOK B pacTBopax M pacilaBaX  3JIEKTPOJIHUTOB.
DNEeKTpOIUTHYECKasT JUCCOLUALINS. DIEKTPOIIU3.

DneKkTpuueckuid TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSATENIbHBIA pa3ps/l.
Monnus. I1na3zma.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue. aMInepMeTp, BOIbTMETP,
peocrar, HUCTOYHUKH TOKa, AJIEKTpOHArpeBaTEIbLHbIC MIPpUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC MMPUOOPHI, TEPMOMETP COMTPOTUBJICHHUS, BAKYYMHBINA O,
TEPMUCTOPBI U (HOTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN MO, TAIbBAHUKA.
Jlemoncmpayuu

1. 3smepeHue Cuibl TOKa U HANPSIKEHUSI.

2. 3aBUCUMOCTH CONPOTUBIICHUS ITWIMHIPUYCCKUX TPOBOJHUKOB OT JUTHHBI,
IJIOIIAIM TIONIEPEYHOr0 CEUYECHUS] U MaTepuala.

3. CmemianHOe COeMHEHNE TTPOBOTHUKOB.

4. Tlpsamoe uzmepenne I/IC. KopoTkoe 3aMblKkaHUE TAIbBAHUYECKOTO 3JIEMEHTA U
OLICHKA BHYTPEHHETrO COMPOTUBJICHUS.

5. 3aBUCHUMOCThH COMPOTUBJICHUSI METAJIOB OT TEMIIEPATYPHL.



6. IIpoBOAMMOCTE AJIEKTPOIUTOB.

7. VIckpoBO#i pa3psa ¥ MPOBOAMMOCTD BO3/IyXa.

8. OgHOCTOPOHHSS MPOBOJAMMOCTD JTHOJA.

Yuenuuecxuii sxcnepumenm, nabopamopHvie pabomol

1. M3y4eHne CMEIIaHHOTO COCAMHCHUS PE3UCTOPOB.

2. Uzmepenune DJIC UCTOYHMKA TOKA M €r0 BHYTPEHHETO COMPOTHUBIICHUS.
3. Habmroaenue snexrposmsa.

MEXIPEIMETHBIE CBA3U

Uzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kjacce OCyIIECTBISIETCS C
yu€TOM COJepXKATeIbHBIX MEXKIPEAMETHBIX CBsI3€l € KypcamMH MaTeMaTHKH,
OMONOTHH, XUMHUH, TeorpaQuu U TEXHOJIOTHH.

MeosicnpeOomemnvle  nouamus, C6A3aHHblE C  U3VYEHUEM MemO008 HAYYHO20
no3Hauus: SIBJICHHWE, HAay4dHbIM (akT, rumoresa, (pusnuueckas BeIMUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJIEIMPOBAaHUE, MOJIEb, U3MEPEHUE.
Mamemamuxa: penieHHEe CUCTEMbl ypaBHEHUH; JMHEHHas (QyHKIus, napaloua,
runepbosia, Ux rpaukd M CBOMCTBA; TPUTOHOMETPUYECKHE (YHKUIUU: CHUHYC,
KOCHUHYC, TAHT€HC, KOTAHIE€HC; OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO;
BEKTOPbl U UX MPOEKIMH Ha OCH KOOPJUHAT, CIOXKEHHE BEKTOPOB.

buonocus: mexaHmueckoe JBUKEHHE B KUBOW mnpupozae, auddysusa, ocmoc,
TEII000MEH >KMBBIX OPTaHMW3MOB (BHBI TEIUIONEpEaun, TEIJIOBOE paBHOBECHE),
AIIEKTPUYECKHUE SIBJICHUS B >KMBOW IIPUPO/IE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJb
BEIIECTBA, MOJIApHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUIAKOCTEH W
ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOIMUTHUYECKAs] IHUCCOIMAIINSA,
rajJbpBaHUKA.

l'eocpaghus: BNaXHOCTh BO3/yXa, BETPbI, O0apOMETp, TEPMOMETP.

Texnonozus: mpeoOpa3OBaHUE JBHKEHUM C HCHOJIb30BAaHUEM MEXaHU3MOB, YUET
TPEHUsI B TEXHUKE, MOIIUITHUKH, UCIIOJIb30BAHUE 3aKOHA COXPAaHEHUS HMMITYJbCa
B TEXHUKE (pakeTa, BOJAOMET U T. II.), ABUTaTelb BHYTPEHHETO CrOpaHUs, TapoBas
TypOuHa, ObITOBOM XOJOIWIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUU MOJIY4YeHHs CO-
BPEMEHHBIX MaTEpHajOB, B TOM 4YHCII€ HAHOMATEpUaJOB, U HAHO- TEXHOJOIHH,
AIIEKTpOCTATUYECKasl — 3allluTa, 3a3eMJICHHE D3JEKTpPO- MPUOOPOB, KCEPOKC,
CTPYWHBIN TPUHTEP, dIEKTPOHATPEBATEIbHBIE MPHOOPHI, IIEKTPOOCBETUTEIHHBIC
npuOOpPHI, TaJIbBAHHUKA.



11 knace
PA3JIEJI 4. QJEKTPOAUHAMUKA
Tema 3. MaruutHoe noJjie. JJIeKTPOMATrHUTHASI MHAYKIHUS
[TocTosiHHBIE MarHUThHl. B3auMoAEHCTBHE NOCTOSIHHBIX MAarHuTOB. MarHutHoOe
nosie. Bektop MarauTHON MHAYKUMUA. [ [puHIKI Cynepno3ulIM MarHUTHBIX TOJIEH.
JluHMM MarHuTHOM uWHAYKIMHU. KapTuHa JWMHWA MArHUTHOW WHIYKIMUA TIOJIS
MTOCTOSTHHBIX MarHuTOB.
MarauTtHoe moJie MPOBOJHHUKA C TOKOM. KapThHa JIMHMN UHAYKIIMK MAarHUTHOTO
MOJISL JUIMHHOTO MPSMOT0 MPOBOJAHMKA M 3aMKHYTOTO KOJIBLIEBOTO IMPOBOJIHUKA,
KaTylku ¢ TokoM. OnbIT OpcTena. B3aumopaeiicTBre MpOBOJHUKOB C TOKOM.
Cuna Awmmnepa, e€ wmoaynbp u Hampasienue. Cuna Jlopenia, e€ momynb u
HarpaBjicHUe. JIBMOKEHUE 3apsyKEHHOM YacTUIBI B OJJHOPOJAHOM MArHUTHOM IIOJIE.
Pabora cunbl JlopeHua. SIBnenue snekTpoMarHuTHOW HMHAyKUuMd. [loTOK BekTopa
MarHuTHOW WHAYKUUH. DJC uHAyKIuU. 3aKOH 3JIEKTPOMArHUTHOM MHAYKIWU
@apanes. BuxpeBoe snektpuueckoe mnone. IJ[C MHAYKIMM B IPOBOJHUKE,
JBUXKYIIEMCS TIOCTYIIATEIbHO B OJHOPOAHOM MarHUTHOM moJie. [Ipasuiio JleHuna.
NunyktuBHOCTh. SIBneHne camomuaykuuu. OJC caMOMHIOyKUMH.  DHEprus
MAarHMTHOTO MOJI KaTYIIKU C TOKOM. DJIEKTPOMarHuTHOE MOJIE.
Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue: MOCTOSHHbIE MarHUTHI,
AJIEKTPOMArHUTHI, JJIEKTPOJABUIATENb, YCKOPUTEIHU DJIEMEHTAPHBIX YaCTHULI,
WHYKIIMOHHAS TI€Yb.
Jlemoncmpayuu
OnbIT Opcrena.
OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.
JIMHUYM MHIYKIMA MarHuTHOTO TOJIS.
B3anmoneiicTBue n1ByX MPOBOJHHUKOB C TOKOM.
Cuna Amnepa.
JevictBue cumbl JIOpeHIIa Ha UOHBI JIEKTPOJIUTA.
SIBiIeHME AIEKTPOMArHUTHON MHIYKIUU.
[IpaBuno Jlenua.
. 3aBucumocth JJIC MHIYKIMU OT CKOPOCTHM MU3MEHEHHS MAarHUTHOTO MOTOKA.
10 SIBiieHUE CaMOMHIYKIIUY.
Yyenuueckuii sxcnepumenm, nabopamopuvle pabomol
1. 3yyeHre MarHuTHOTO TMOJS KaTYIIKH C TOKOM.
2. VccnenoBanue NeHWCTBUSI MOCTOSIHHOTO MarHuUTa Ha PaMKy C TOKOM.
3. UccnenoBanue sSIBICHUS JICKTPOMArHUTHON WHIYKIIUH.

©CoNoORWNE

PA3JIEJI 5. KOJIEBAHUS U BOJIHBI

Tema 1. Mexanuuyeckue U 3JIEKTPOMATHUTHbIE KOJIeOaHUSA

Konebarenbnas CUCTEMA. CBoOoHbIE MEXaHUYECKHUe KOJIeOaHMsI.
["apmonunyeckue konebanus. [lepmonm, wacrtora, amrumryna u (aza KoieOaHUU.
[Ipy’vHHBIN MassTHUK. MaTeMaTUYECKU MAsATHUK. YPaBHEHHE TapMOHUYECKUX
kosnebanwmii. [IpeBpareHue sHEpTruu MpU TAPMOHUYECKUX KOJICOaAHUSX.
Konebarenbupiii  koHTyp. CBOOONHBIE JJIEKTPOMATrHUTHBIE KOJeOaHWS B
UJCATPHOM KOJIEOATeIbHOM KOHType. AHAJIOTHUS MEXAYy MEXaHWYECKUMHU U



AIIEKTPOMArHuTHIMH KoJieOanusiMu. dopmyna Tomcona. 3akoH CcoXpaHEHHUSA
HHEPrUM B MACATILHOM KO0JIe0aTeIbHOM KOHTYpE.

[IpeacraBnenne o 3aTyXawIIMX KojeOaHUsIX. BBIHYXIIEHHbIE MEXaHHUYECKHE
KojeOanus. Pe3oHanc. BeIHYKJIEHHBIE AJIEKTPOMATHUTHBIE KOJIEOAHUS.
ITepemennblii Tok. CUHYCOMAAIBHBIA MEPEMEHHBIN TOK. MOITHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYIHOE U JIEUCTBYIOLIEE 3HAUEHUE CUJIBI TOKA Y HaIPSKECHHUS.
Tpancpopmarop. I[lpousBoacTBO, mepemadya W MOTpPeOJIECHUE DIEKTPUUYECKON
SHEPIruM. DKOJIOTMYECKHE PUCKH MPU MPOU3BOICTBE dJIEKTposHepruu. KynbTypa
VCMOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHenue: IEKTPUIECKAN 3BOHOK,
TEHEPATOP MEPEMEHHOTO TOKA, JIMHUHU JICKTPOIepe/1ay.

Jlemoncmpayuu

1. HccnenoBanue mnapaMeTpoB KoJeOATENbHOW CHCTEMBbl (NIPYKUHHBIA WM
MaTEeMaTUYECKU MAasITHUK).

2. HaGnrogenue 3aTyxarommx KojaeOaHui.

3. HccrnenoBanue CBOMCTB BBIHYKJICHHBIX KOJIGOAHUM.

4, HaGmonenue pe3oHaHca.

5. CBoOOAHBIC ANEKTPOMATHUTHBIE KOJIEOAHUSI.

6. OcuuuiorpaMmbl (3aBUCUMOCTH CHJIBI TOKA U HAIpPSKEHUS OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHMIA.

7. Pe30oHaHC mTpH TMOCIEIOBATEIIBHOM COCIMHEHUM PE3UCTOpPA, KATYIIKH
MHIYKTUBHOCTHA U KOHJIEHCATOpA.

8. Mojens TUHUH JIEKTPOTIEPEIayun.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

1. WccnenoBaHue 3aBUCHUMOCTH MEPHOJIa MaJIbIX KOJ€OaHUW Ipy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

2. UccnenoBanue mepeMEHHOTO TOKA B IIEMU W3 TOCIEIOBATEIBHO COSTUHEHHBIX
KOHJEHCATOpa, KaTylIKU U PE3UCTOPA.

Tema 2. MexaHuyeckue _ H JIEKTPOMATrHUTHBIE BOJIHBI
Mexannueckue BOJIHBI, ycioBHs — pacnpoctpaHenus. llepuon. CkopocTb
pacmpocTpaHeHHsi W JJuHAa BOJIHBL llomepedyHble W MPOAOJIBHBIE BOJIHBI.
UnTtepdbepenimss U audpakius MexaHWndeckux BoJH. 3ByK. CKOpPOCTh 3ByKa.
['pomkocTs 3Byka. Bwicota TOHa. TemOp 3Byka. DJIEKTPOMATrHUTHBIEC BOJHBI.
VYcinoBusi M3My4YeHUs] 3JEKTPOMArHUTHBIX BOJIH. B3anMHasi opueHTanusi BEKTOPOB

@, @, V B 3JEKTpOMarHuTHOW BojHe. CBOHCTBA SJIEKTPOMArHUTHBIX BOJIH:
OTpak€Hue, MpeloMJIeHue, mnodspuzauus, audpakmus, uHTEphepeHIus.
CKopoCTh  3J€KTpOMAarHuTHbIX BoJH. [llkama  3MEKTPOMAarHUTHBIX  BOJIH.
[IpumeHeHue  SJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U ObITy. [IpuHIMIBI
PaauoCBsI3U U TeneBuAeHUs. Pagnonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeabl.

Texnuueckue ycmpoucmea u npaKkmuieckoe npumeHeHue. My3bIKaJbHbIe
MHCTPYMEHTHI, YIIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE W MEAUIMHE, pajap,
paauonpuéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neun.

Jlemoncmpayuu



OOpa3oBaHre M PACIPOCTPAHEHHUE IMOMEPEYHBIX M MPOJOJIBHBIX BOJIH.
Konebimomeecst Teno Kak UCTOYHHMK 3BYKA.

Habmronenne otpakeHus U peoMIICHHUSI MEXaHUYECKUX BOJIH.

Ha6nronenue unrepdepenunu u nudpakiiuy MEXaHUYECKUX BOJIH.

3BYKOBOW pPE30HAHC.

HaGnronenue cBsiz3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOU U
4acTOTON KOJIeOaHUM.

7. HWccnenoBaHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHHUE, IPETOMIIEHUE,
noJsipu3anys, AuQpakuys, MHTepPepeHIusl.

Tema 3. OnTuka

['eomerpuueckass  ontuka.  [IpsmonuHeiiHOE  pacHpoOCTpaHEHUE CBETa B
onHopoaHou cpene. Jlyu cBeta. Toueunslii UICTOUHUK cBeTa. OTpa)k€eHUE CBETa.
3akoHbl OTpakeHHsl cBera. [locTpoeHue wH300pakeHHl B IIOCKOM 3€pKalle.
[Tpenomiienne cBeta. 3aKkOHBI IpeIOMIIEHUs cBeTa. AOCONIOTHBIM MOKa3aTellb
npesnomieHus. llomHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yroa IOJHOTO
BHyTpeHHero orpaxkeHus. Jucnepcusi cera. CloKHBIM cocTaB 0€loro cBera.
IIBer. CoOuparomme u pacceuBaroue JauH3bl. ToHkas muH3a. DokycHoe
paccTosiHME M ONTHYEcKas cuja TOHKOM nuH3bl. IlocTpoenue nzoOpakeHuil B
COOMPAOIINX U PACCEUBAIOIIUX JIMH3aX. DOopMysia TOHKOW JIMH3BL. Y BEJIUYEHHE,
JaBaeMo€ JIMH3O0M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKONW ONTUKH.

BonnoBas ontuka. HuTepdepeHimsa cBeta. KorepeHTHbIE HCTOUHUKHU. Y CIIOBHS
HaOJIIOIEHUs] MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIIMOHHON KApTHHE OT ABYX
CHH(A3HBIX KOr€PEHTHBIX UCTOYHHKOB.

Hudpakuus cera. JudpakunoHHas pel€Tka. YClIOBHE HAOMIOACHUS TJIaBHBIX
MaKCUMYMOB IMpH MaJ€HUM MOHOXPOMAaTHYECKOr0 CBETa Ha JIU(PPAKIHMOHHYIO
PELIETKY.

[Tonsapuszauus ceera.

Texnuueckue ycmpoucmea u npakxmuyeckoe npumeHeHue. 04Ky,

Ayna, ¢oroanmnapar, MPOESKIUOHHBIN anmapaT, MUKPOCKOII, TeJIECKOI, BOJOKOHHAs
OITHKA, MU(PAKIUOHHAS pEHIETKA, TOISPOUI.

Jlemoncmpayuu

1. IIpsMosmHeliHOE pacnpoCTpaHEHHE, OTpaXEHHWE M TNPEJIOMJICHHE CBETa.
OnTuyeckue TprudOPHI.

[TonHoe BHyTpeHHee oTpakeHre. Mojellb CBEeTOBOJA.

UccnenoBanne CBONCTB M300paKEHUM B JIMH3AX.

Mopenn MUKPOCKOIIA, TEJIECKOIA.

Habmtonenue untepdepeHiiu ceera.

Habmronenue nudpakiuu ceera.

Habmronenune aucnepcuu cBeTa.

[TomydyeHue cnekTpa ¢ HOMOUIBIO MTPU3MBI.

. [loxydyenue criekTpa ¢ MOMOIIBI0 AU(PPAKIIMOHHON PEIIETKH.

10 HaGnronenue nonsipusanuu cBeTa.

Yuenuueckuu sxcnepumenm, nabopamopHuvle pabomol

1. I3MepeHune nokasaresis MpeIoMIIEHUs CTEKIIA.

onhkowdrE

©CoOoNOhWDN



2. UccnenoBanue CBOMCTB M300paKeHUI B JIMH3AX.

3. Habnmronenue aucnepcuu CBeTa.

PA3JIEJI 6. OCHOBBI CHEIIMAJIBHOM TEOPUHA
OTHOCHUTEJBHOCTHA

['paHuIBl NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynarsl cienuaibHON
TEOPUU OTHOCUTEIBHOCTU: UHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETa B
BAKYyM€, NPUHLHUI OTHOCUTENBHOCTH OUHIITEHHA. OTHOCUTEIBHOCTh
OJIHOBPEMEHHOCTH. 3aMeJIJICHUE BPEMEHH U COKpAIleHUE JIMHBI. DHEPIUsl U
UMITYJIbC PEISITUBUCTCKON YacTUllbl. CBSI3b MACChl C PHEPTUEH U UMITYJIbCOM
PEISATUBUCTCKON YACTUIIbI. DHEPTUS MOKOSI.

PA3JEJI 7. KBAHTOBAS ®U3UKA

Tema 1. DiieMeHTHI KBAHTOBOI ONTUKH

®otonbl. ®opmyina Ilnanka cBs3u 3Hepruu GOTOHA C €ro 4aCTOTOM. DHEprus u
uMIitysibe ¢GotoHa. OtkpeiTHe U uccienoBanue Qoroddpdexra. Omnbiter A. T.
CroneroBa. 3akonbl (otodddekra. YpaBHenue DiHiTerHa s Gorodddekra.
«Kpacnas rpanuna» gorordpdexra.

Hasnenne ceera. OnbiTel I1. H. Jlebenepa. Xumuueckoe IeHCTBHE CBETA.
Texnuueckue ycmpoticmeéa u npakmuyeckoe npumenerue: HOTOIIEMEHT,
dboToaTYMK, coiHeUHasi OaTapes, CBETOINO/I.

Jlemoncmpayuu

1. ®ororddheKkT Ha yCTaHOBKE C IMHKOBOMW IJIACTUHOM.

2. UccnenoBanne 3akoHOB BHemNTHETO (oTod(dekra.

3. CBeToauos.

4. ConHeunasi OGaTapes.

Tema 2. CTpoeHue atoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHUIO 0-YaCTHIL
[ImanerapHas wmozens aroma. Ilocrynatel bopa. U3nyuenwe u mnorsiomieHue
(GbOTOHOB TpU TMeEpexoje aToMa C OJHOTO YPOBHS SHEPrHMHM Ha Jpyroi. Bumsl
crekTpoB. CIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.

BonnoBeie cBoiictBa uwactuil. Bonubl ne bpoinsa. KopmyckyJisipHO-BOJHOBOU
nyanu3M. CIIOHTAaHHOE U BBIHYKJICHHOE U3ITy4YECHUE.

Texnuueckue ycmpoiicmea u npakmuieckoe npumeHeHue. CleKTpaabHblil aHAIN3
(cexTpockor), Jiazep, KBAHTOBbI KOMITBIOTED.

Jlemoncmpayuu

1. Mopnens onbita Pesepdopna.

2. OnpeneneHue IJIUHBI BOJIHBI Jlazepa.

3. HabntoneHue TMHEWYAThIX CHEKTPOB U3ITYyUCHHUS.

4. Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnsle pabomuwl

1. HaGmroieHrne JTMHEHNYIATOro CIeKTpa.

Tema 3. AToMHOe siApo

OKCIIEpUMEHTBI,  JIOKA3bIBAIOIINE CJIOKHOCTh CTpoeHust sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuio  cocraBa
paaroakTUBHOTO n3nydeHus. CBoiicTBa anbda-, 6era-, raMMma-usnydenus. Brnusaue
PaIMOaKTUBHOCTHU Ha UBbIE OPTAHU3MBI.



OtkpeiTHE TPOTOHA U HeWTpoHa. Hykionnas mozaens siapa I'elizen6epra-lBanenko.
3apsan sapa. MaccoBoe uncio saapa. M3otonsi.

Anbda-pacnag. OJNEKTPOHHBIH W  TO3UTPOHHBIM  Oera-pacman.  ['amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOTO paclaja.

OHeprus CBsI3U HYKJIOHOB B sjipe. SAnepubie cuibl. [edekT maccsl sapa.
SnepnHbie peakuuu. [leneHue u CUHTE3 SIEP.

SAnepnsbiii peaktop. Tepmosinepusiii cuHTe3. [Ipo0iaeMbl U TEPCIIEKTUBHI SSPHOM
ASHEPIreTUKH. DKOJOTUUECKUE ACTIEKTHI SIEPHOIN IHEPTEeTUKHU.

OnemeHTapHble YacTUIbl. OTKpPBITHE MO3UTPOHA.

Mertonbl HaOFOICHUS u perucrpanuu AJIEMEHTAPHBIX YacTHII.
dyHIaMeHTaIbHBIE B3aUMOACUCTBUSA. EnuHCTBO (Qusmueckon

KapTUHBI MUPA.

Texnuueckue ycmpoucmea u npaxmuieckoe npumeHenue: NO3UMETpP, Kamepa
Buinbcona, siepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

1. CY€TurK MOHU3UPYIOIIUX YACTHII.

Yyenuueckuii sxcnepumenm, nabopamopuvle pabomol

1. MccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (doTorpadusim).

PA3JEJ 8. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

Otanbl pa3BUTUS acTpoHOMHH. [IpuKIagHOE W MHUPOBO33PEHUECKOE 3HAUEHUE
actpoHomuu. Bung 3B€3gHoro Heba. Co3Be3ausi, SpKUe 3BE3/bI, IUIAHETHI,
ux BuauMoe aBwxkeHue. Conneunas cucrema. ConHue. ConHeYHass aKTUBHOCT.
HUctounuk sHeprum ConHua v 3BE3MA. 3BE3NBI, MX OCHOBHBIC XAPAKTEPUCTHUKH.

Jnarpamma  «CHEKTpaJbHBIA  KJIACC -  CBETUMOCTBbY».  3BE3NBI  TJIABHOM
MOCJIEA0BATENBHOCTH. 3aBUCUMOCTh «MAacca - CBETUMOCTBY» ISl 3BE3J IJIaBHOU
MOCJIEA0BATEIBHOCTH. BuyTtpennee CTPOECHHUE 3BE3N. CoBpemeHHbIE

MPEACTABICHUS O MPOUCXOKACHUU U 3Botonuu ConHIa U 3BE3/. DTanbl )KU3HU
3BE31. Mieunbiii [Iyth — Hamia INanaktuka. ITonoxxenue u auxenue CoJiHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapbl. UEpHBIE IBIPHI B sSApax
TaJIaKTHUK.

Bcenennas. Pacmmupenue Bceenennoit. 3akon Xa606ma. PazOeranme ramakTuk.
Teopust bonbiioro B3peiBa. PenmukroBoe wu3mydenue. MacmrabHas CTpyKTypa
Bcenennoii. Meraranaktuka. Hepeménusie npo0ieMbl aCTpPOHOMHUH.
Yuenuueckue nabnooenus

1. HaGnroneHuss HEBOOPYXKEHHBIM TJIA30M C HCIOJIb30BaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JIJIsT ONPEIeNICHUs] MOJ0KEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHbIE CO3Be3AMs1 CEBEPHOTO MOJyIIapUsa U SIPKUE 3BE3BI.

2. Habmonenus B Teneckon Jlynsl, maner, Miueunoro [lyTu.
OBOBIIAIOLIEE ITOBTOPEHHUE

Ponb ¢u3ukm u acTpOHOMHHM B SKOHOMHUYECKOW, TEXHOJIOTHYECKOM, COIMATbHON
U OTUYECKOW cdepax AesSTEIBbHOCTH YeNIOBeKa; POJIb U MECTO (U3HKU U
ACTPOHOMUU B COBPEMEHHOM HAYYHOU Kap- THHE MHUPA; POIb PU3NUECKON TEOPUH B
dbopMHUpOBaHUY MPECTABICHUHN 0 (HU3NIECKON KapTHHE MUPA, MECTO (DU3UIECKOM
KapTUHBI ~ MUpa B O0IEM pSIAy COBPEMEHHBIX ECTECTBEHHO-HAYUYHBIX
MPEJICTABICHUN O PUPOJIE.



MEXKIPEJMETHBIE CBA3U

N3yuenue kypca pusuku 6a3oBoro ypoBHs B 11 kiacce ocyIiecTBiseTcs ¢ y4€ToM
COJIEP>KATEIbHBIX MEXMPEIMETHBIX CBA3ECH C KypcaMu MaTeMaTHKH, OHOJIOTHH,
XUMHH, reorpapuu U TEXHOJIOTHH.

Meocnpeomemnvie noHAMUs, CBA3AHHLIE C U3YUEHUEM Memo008 HAYYHO20
NO3HAHUA: SBJICHHWE, HAY4YHBIM ¢akT, runoresa, Quanyeckas BEIUMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHKUE, MOICIb, U3MEPEHHUE.
Mamemamuxa: pelIeHHE CHUCTEMbl yPaBHEHHM; TPUTOHOMETPUYECKUE (DYHKITHH:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC; OCHOBHOE TPUTOHOMETPHUIECKOE TOKIECTRO;
BEKTOPBI U WX MPOCKIIMA Ha OCH KOOPJIHUHAT, CIOKEHUE BEKTOPOB; MPOU3BOIHBIC
JIEMEHTAPHBIX  (YHKIWW; TMPU3HAKKA TOJ00US TPEYrOJbHUKOB, OIPEACICHUE
TJIOMAN TUIOCKHX (UTYp U 00BEMA Tell.

buonoeus: >nekrpuyeckue SBICHUS B )KUBOW MPUPOJIC, KOJICOATETHHBIC TBUKCHUS
B JKMBOU MPUPOJIE, ONTUUYECKUE SBJICHUS B KUBON MPUPOJE, NEUCTBUE pauallin
Ha KUBbIE OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUTMYECKAsi CTPYKTypa TBEPIBIX TeJI,
MEXaHU3Mbl 00pa30BaHUs KPUCTATUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIH3.
T'eoepaghus: maruuTHbIe nomoca 3eMJIH, 3aJIKU MarHUTHBIX Py, GOTOCHEMKA 3eMHOM
MOBEPXHOCTH, TIPEICKA3aHUE 3EMJICTPSICEHUH.

Texnonocusi:  TMHUW  DJIEKTpOIEpenad, TEHEepaTop  IMEpPeMEHHOTo  TOKa,
AJIEKTPOJBUTATENh, WHIYKIIMOHHAS TIeYb, pajap, PaaHONPUEMHUK, TEICBHU30D,
anTeHHa, TenedoH, CBU-neub, MpPOCKIMOHHBIA amnmapaT, BOJIOKOHHAs OITHKA,
CoJIHEYHasi Oarapes.



TEMATHUYECKOE IINTAHUPOBAHUE KYPCA ®U3UKA

10 kaacc

2 Jaca B Hejienmo, Bcero — 68 yacoB, pezeps — 2 yaca

TemaTuueckuii 0JI0K, TeMa

OcHoBHoOe cogepkaHue

OcHoBHbBIE BU/IBI 1eSITEIbHOCTH YYAIUXCS MPH
M3yYeHHH TeMbl 3
(1a yposue yuebuwlx Oelcmesuil)

PA3JEJ 1. ®U3UKA U METOAbI HAYYHOI'O ITIO3HAHMUS (2 u)

Tema 1.
dusnka U METOIBI
Hay4YHOT'O MMO3HAHUS

®usuka — Hayka o npupone. Hayunsle meTonbI
IIO3HAHUS OKpY’Karolero mupa. Poib skcnepuMeHTa
U TEOPHUH B MPOLECCE NO3HAHUS IIPUPOJIBI.

Pabora B rpymnme mo moAroToBKe KOPOTKUX COOOIIEHUN O
poiu U MecTe PU3UKU B MPAKTHYECKOU JICATEIHHOCTH
JIOJICH.

(2 9) DKCIEPUMEHT OcBoeHHE OCHOBHBIX MPUEMOB PabOTHI C HU(PPOBOIA

B ¢usuke. MonenupoBanue (pU3MUECKUX SBICHUHN | | TabopaTopuel mo (usnke.

npoueccoB. Hayunsle runoressl. @usnveckue

3aKOHBI ¥ TeOpUH. [ paHHIIBI TPUMEHUMOCTH

¢busnyeckux 3akoHOB. [IpHHIMIT COOTBETCTBUS.

Pone 1 MecTo ¢usuku B GOpMHPOBAHUHU

COBPEMEHHOW HayuyHOUW KapTHUHBI MUpa, B

MPAKTUYECKOMN IEATEILHOCTH JIIOJICH.

PA3JAEJI 2. MEXAHHUKA (18 v)

Tema 2. Mexanunueckoe JBmxeHue. OTHOCUTEIBHOCTD [TpoBeneHue sKcreprMEHTa: N3yuyeHHe HEpPaBHOMEPHOIO
Kunemaruka MEXaHUYeCKOTo JBMKeHus. Crcrema oTcuéra. JBYDKEHUS C LENBIO ONpEeIeHNs MTHOBEHHOW CKOPOCTH;
(5 ) TpaexTopus. [lepemenienue, ckopocTs (cpenHsis UCCIIEIOBAaHME COOTHOIIEHUS MEXIY MyTSMH,

CKOPOCTb, MTHOBEHHAsI CKOPOCTh) M YCKOpEHHUE
MaTepuaabHOM TOYKH, UX MPOEKIHUHU HA OCU CUCTEMBI
koopauHat. CriojkeHne NepeMeIieHnil U CII0KEeHHe
CKOpPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE

npsiMosinHeitHoe nBrxeHue. ['papuku

3aBUCUMOCTH KOOPJMHAT, CKOPOCTH,

YCKOPEHHUS, IIyTU U NEepEMELICHUS

MaTepualbHON TOYKHA OT BPEMEHH.

CBobosiHOE MajieHue. Y CKOpeHHe CBOOOIHOTO

HpOfII[GHHI:IMH TCJIOM 3a IOCJICA0OBATCIbHBIC PABHBIC
IIPOMEXYTKH BPEMEHU TIPU PABHOYCKOPEHHOM JIBUKEHUU
C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO; U3yUYEHHE
JIBIDKEHUS IIApHUKa B BA3KOHM JKUAKOCTH. OObsACHEHHE
OCHOBHBIX IIPHUHIHIIOB I[GﬁCTBPI?I TEXHUYCCKHUX
YCTPOMCTB, TAKUX KaK: CIIUJOMETp, LIENTHbIE U PEMEHHBIE
nepesayy JBUKEHUS; U YCIOBUM MX 0€30MacHOTo
MCIIOJIb30BaHUsl B IIOBCETHEBHOM JKU3HH.

Pemenue pacy€THbIX 3a/1a4 ¢ SBHO 3aJIaHHOMN
(bU3M4eCKOil MOJIENIbIO C MCIIOJIb30BAaHMEM OCHOBHBIX




MaJCHMUS.

KpusonuHuelinoe nBuxenue. J[BuxxeHUe
MaTEpHUAJIbHOW TOYKH 10 OKPYKHOCTU C IOCTOSIHHOU
10 MOZAYJIO CKOPOCTBIO. YTIJIOBasi CKOPOCTb,
JIUHeHHas ckopocTbk. [lepuon u yacrora oOpareHus.
IlenTpOoCTpEMUTENBHOE YCKOPEHHE

dbopmyn kunematuku. [loctpoeHue u aHanu3 rpaduKoB
3aBHCUMOCTEH KMHEMAaTHYECKUX BEJIUYUH OT BPCMCHHU.
PacrniosHaBanue pu3nyYecKUX SBICHUN B YUYCOHBIX OIIBITAX|
U OKpPYKaIOIIeH )XKU3HU: PABHOMEPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBUKCHUE,
CBOOOJIHOE Ta/ICHUE TEJI, IBUKECHHUE IO OKPYXHOCTH.
Onucanue MEXaHUYECKOTO JIBUKCHHUS C MCIIOJIB30BAHUEM
(1)I/ISI/I‘ICCKI/IX BCJIMYMH: KOOpAUHATA, IyTh, ICPECMCIUICHHUC,
CKOpPOCTh, YCKOPEHHE.

PaboTa B rpynmnax nmpu IUIaHUPOBaHHUH, POBEJCHUN U
UHTEPIPETAIUU PE3yJIbTATOB OIBITOB, U aHAJIN3E
JOITIOJIHUTCIIBHBIX MCTOYHUKOB I/IH(l)OpMaIII/II/I II0 TEMC.

Tema 3.
Hunamuxka (7 1)

IIpuaumn otHocutenbHOCTH ['anmuines. [lepBbri
3akoH HprotoHa. MHepruanbHble CHCTEMBI OTCUETA.
Macca Tena. Cuna. [lpuHuun cynepno3uuuu cui.
Bropoii 3akoH HproTOHa 111 MaTepuallbHOW TOYKHU.
Tpernii 3akoH HproTOHA 1711 MaTepHAIbHBIX TOYEK.
3akoH BceMUpHOTro TAroreHus. Cumna TAKECTH.
[lepBas kocmuueckasi ckopoctb. Cuia ynpyrocti.
3akoH ['yka. Bec Ttena. Tpenue. Buabl Tpenus
(moKos1, CKOJIbKeHUs, KaueHus1). Cuina TpeHus.
Cyxoe tpenue. Cuiia TpeHHSI CKOJBKCHHS U CHJIa
TpeHus nokos. KoagppuuueHnt tpenus.

Cuna conpoTUBJIEHMS NIPU IBUKEHUU Teja B
KHUJKOCTU WIH rase.

[ToctynaTtenbHoe U BpallaTeabHOE JBUKEHHE
abcomoTHO TBEPAOTO Tena. MOMEHT CHIIbI
OTHOCHUTENIbHO OcH BpaieHus. [1nedo cuisbl.
VYcnoBus paBHOBECHs TBEPAOIO TeNA

[TpoBeneHue sKcrepUMEHTa: UCCIIe0BaHUE
3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIUX B MPYKUHE
U pe3UHOBOM 00pa3slie, OT ux

neopMannu; u3ydeHne ABIKEHHs Opycka 1o
HAKJIOHHOM IJIOCKOCTH; UCCIIEIOBAaHUE YCIIOBHM
paBHOBeCHsI TBEPAOIO TeJla, UMEIOIIETO0 OCh BPALLCHUS.
OOnbsicHeHHe 0COOEHHOCTEH PaBHOMEPHOIO U
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO JIBUKCHUS,
CBOOOJIHOTO Ma/IeHUs TeJl, ABMIKEHUS

10 OKPYKHOCTH Ha OCHOBE 3aKOHOB HbroTOHa, 3akoHa
BCEMHPHOTO TATOTEHUS.

OObsicHEHHE OCHOBHBIX MPHUHITUIIOB JCHUCTBUS
TEXHUYECKUX YCTPOUCTB, TAKUX KaK MOALIUITHUKH.
OOBsicCHEHHE IBIKEHUSI UCKYCCTBEHHBIX CITYTHHKOB.
Pemenne pacu€THbIX 3a71a4 C SABHO 3aJaHHOU
(Gu3NYECKOl MOJIENIbIO C UCIOJB30BAHUEM OCHOBHBIX
3aKOHOB U (GopMyn AMHaMUKU. Pacno3HaBaHue
(bu3NYECKUX SIBICHUN B YYEOHBIX ONBITAX U
OKpY’Karollel )KU3HU: WHEepLUs, B3aUMO/ICHCTBHE Tell.
AHanu3 (U3NYECKUX MPOILIECCOB U SIBICHUMN C
MCMOJIb30BAHUEM 3aKOHOB M MPUHIUIIOB: 3aKOH




BcemupHoro TsaroteHus, |, Il u Il 3axonsr HeroToHa,
MPUHLUI CYHEPIO3ULIUU CUJI, IPUHLUI PABHOIIPABHOCTH
WHEPIHUATBHBIX CHCTEM OTCYETA.

Tema 4.
3aKOHBI COXpaHEHHS
B MexaHuke (6 4)

Nmnynbc MaTepraabHONW TOUKHU (TEJIa), CUCTEMBI
MaTepHalbHbIX TOUeK. IMITyJIbC CUIIBI M U3MEHEHHE
UMIYJbCa TeNa. 3aKOH COXPaHEHHs UMITYJIbCA.
PeakTuBHOE ABUKEHME.

Pab6ota cuibl. MOITHOCTH CHITBI.

Kunernueckas sHeprusi MaTepuanbHON TOUKH.
Teopema 00 U3MEHEHNH KHHETUYECKON SHEPTHH.
[TorennuaneHast sHeprus. IloreHunanbHas sHeprus
yrpyro 1eOopMHPOBAHHON MPYKUHBIL.
[TorennuanpHast 3HEPryst Tesa BOJU3U OBEPXHOCTH
3emin. IloTeHnMaNbHBIE U HETIOTCHIIUAIBHBIC CHIIBL.
CBs13b paOOThHI HEMOTEHIMATIBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOH SHEPTHH CUCTEMBI Tell. 3aKOH
COXPaHEHMs MEXaHUYECKOM IHEepruu.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

[IpoBeneHue SKCHEPUMEHTa: U3y4eHHE aOCOIIOTHO
HEYIPYroro yjaapa ¢ IOMOIIbIO JIBYX OJUHAKOBBIX
HUTSIHBIX MasTHUKOB; MCCJIEIOBAHUE CBSI3U PAaOOTHI CHIIBI
C U3MEHEHUEM MEXaHWYECKOH SHepruu Tesla Ha IpUMepe
PacTsDKEHUsT PE3UHOBOTO XKIyTa.

Pemenue pacu€THbIX 3a7a4 ¢ SBHO 3aJaHHOMN
(bu3nUecKoil MO/IEIBIO C UCTIONB30BAHUEM OCHOBHBIX
3aKOHOB U (OpPMYJI AUHAMUKHU

U 3aKOHOB COXpaHeHus. PeleHune kauecTBEHHBIX 3aj1a4 ¢
OII0pOi1 Ha U3y4YeHHbIe B pa3jene «MexaHnKa» 3aKOHBI,
3aKOHOMEPHOCTHU M (pu3mueckue sipnenns. Onucanue
MEXaHUYECKOT0 JBM)KEHUS C UCIIOIb30BAHUEM
($u3NYECKUX BEJIMYMH: UMITYJIbC TEJa, KUHETHYECKast
SHEprus, NOTEHLUAIbHAs SHEPrusi, MEXaHn4ecKas pabora,
MeXaHU4eCKasi MOIITHOCTh. AHaN3 (PU3NIECKUX
IPOLIECCOB U SIBJICHUH C HCIOIb30BAHUEM 3aKOHA
COXpaHEHMsI MEXaHUYECKON SHEPIUH, 3aKOHA COXPaHEHUs
UMITYJIbCA.

OOBbsicHEHNE OCHOBHBIX MPUHIUIIOB 1EHCTBUS
TEXHUYECKUX YCTPOUCTB, TAKUX KaK: BOJOMET, KONEP,
NpYXUHHBIN TCcTONET. OObSICHEHUE IBUKEHUS PAKET C
OI0pOil Ha U3y4YeHHbIe (PU3NYECKHE BETMUMHBI U 3aKOHBI
MexaHHUKH. Vcroib30BaHNe U MOATOTOBKE COOOIIEHUH O
NPUMEHEHUH 3aKOHOB MEXaHUKHU COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHUHN /IS TIOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALIMH U MPEACTaBICHUS
nH(pOpMaLUK, KpUTUYECKUN aHAJIN3 MTOJTy4aeMOoi
uHpOopMaLnu.

PA3JIEJI 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANMHAMMUKA (24 u)

Tema 1.

| OcHOBHbIE MOTOKEHHS MOJIEKYIAPHO-KHHETHYeCKoit | IIpoBe/ieH e SKCIepHMEHTA: ONpe/Ie/IeHHe MacChl




OCHOBBI MOJIEKYJISIPHO-
KuHeTHueckor Teopun (9 1)

teopun. bpoyHoBckoe aBmxkenue. Juddysus.
Xapakrep ABHKEHUS U B3aMMOJCHCTBUS YaCTUILL
BelecTBA. MOJENN CTPOCHUS Ta30B, )KUJIKOCTEH U
TBEPABIX T€JI U OOBSICHEHUE CBOWCTB BELIECTBA HA
OCHOBE 3THX Mozenel. Macca monekyi. KonudecTBo
BemectBa. [loctossnnas ABoraapo. TemnoBoe
paBHOBecue. Temmepatypa u e€ uzmepenue. lllkana
teMriepatyp Llenbcus.

Mopenp uneanbHoro raza. OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KMHETUYECKOW TEOPHUH UJI€aTTbHOTO
raza. AOcolloTHas TeMIeparypa Kak Mepa cpeaHei
KHHETHYECKOW PHEPTUU TETUIOBOTO JBUXKEHUS
qyacTHI] ra3a. ['a30Bble 3aKOHBI. YpaBHEHUE
MenneneeBa-Knaneiipona. 3akon [laapToHa.
N3omnponeccel B UI€aIbHOM Tra3e ¢ NOCTOSHHBIM
KOJIMYECTBOM BemecTBa. [ paduueckoe
MIPEACTABICHUE U30IPOLIECCOB: U30TEPMA, U30X0pa,
n3o0apa.

BO3/yXa B KJIACCHOW KOMHATE€ Ha OCHOBE M3MEPEHHI
00BbEMa KOMHATBI, IaBJICHHUS U TEMIIEPAaTyphl BO3/1yXa B
HEW; hcCiae0BaHUe 3aBUCUMOCTH MEX]ly HapaMeTpaMu
COCTOSIHUS PAa3PEKEHHOTO rasa.

OOBsiCHEHE OCHOBHBIX IMPHUHITUIIOB JCHCTBUI
TEXHUUYECKHUX YCTPOMCTB, TAKMX KaK: TEPMOMETP U
O6apoMeTp; M YCIOBUN UX 0€30MacHOr0 UCIOIb30BaHUS B
[MOBCEIHEBHOW JKHU3HU.

Pacnio3naBanue ¢u3nyeckux sIBICHUN B y4EOHBIX ONBITaX|
U OKpyxaromei xu3Hu: nuddysus, 6poyHOBCKOE
JIBUJKECHHE.

OnucaHue TEIJIOBBIX ABJIEHUHN C UCIIOJI30BAHUEM
bu3nyecKuX BENWYHMH: aBJCHHE ra3a, TeMIeparypa,
CpelHsAs KMHETUYeCKasi SJHEPIHsl XaOTUYECKOTO JIBUKEHUS
MOJIEKYJI, CPEIHEKBAIpaTUYHAsI CKOPOCTh MOJIEKYII.
AHanu3 (pU3NYECKUX MPOLIECCOB U SIBICHUN
HCIIOJIb30BAHUEM MOJIEKYIISIPHO-KMHETHYECKON TEOpUHU
CTPOEHHS BEIECTBA, Ia30BbIX

3aKOHOB, CBSI3U CPEJHEH KMHETHYECKOW 3HEpPruu
TEIUIOBOT'O JIBM)KEHUS MOJIEKYJ ¢ aOCONIOTHON
TEMIIepaTypoH.

Pemenne pacuéTHbIX 3aJa4 ¢ SIBHO 3a/1aHHOM
(bu3nUecKoil MO/IeNbI0 ¢ UCTIOJIb30BAaHUEM OCHOBHBIX
nosiockeHnit MKT, 3akoHOB U (hopMyIT MOJIEKYIISIpHOM
bu3uKu.

Pabora B rpynmnax npu IiaHUpPOBaHUM, IPOBEACHUH U
MHTEPIIPETAllU PE3YJIbTATOB ONBITOB, U aHAJIH3E
JOTIOTHUTETBHBIX UCTOYHUKOB MH(OpPMAIIMK TT0 TEME.

Tema 2.
OCHOBBI TEPMOJIMHAMUKH
(10 u)

TepmonnHamuueckas cucteMa. BHyTpeHHAs dHEprus
TEPMOJAMHAMUYECKON CUCTEMBI U

crocoObl e€ u3meHeHus. KoanuecTtBo TEmaoTH U
pabota. BHyTpeHH:s1 SHEprusi 0HOATOMHOI'O

[IpoBeneHrEe yUEHMYECKOTO IKCIIEPUMEHTA: U3MEPEHUE
YAEIBHOM TEIIOEMKOCTH BEILIECTBA.

OObsicHEHNE OCHOBHBIX MPHUHITUIIOB JCHCTBUS
TEXHUYECKHUX YCTPOMCTB, TAKUX KAK: JIBUTaTENb




ujeanpHoro raza. Buasl Teronepenaun:
TEIJIONPOBOJHOCTb, KOHBEKIIUS, U3ITyUCHHE.

Y aenpHas TemIOEMKOCTh BemecTBa. KosanuecTBo
TEIUIOTHI MIpH Terwionepenade. Ilonsartue 06
aauabatHOM mpouecce. [lepBblil 3akoH
TepMoauHamMuKku. [IpuMeHeHue nepBoro 3aKoHa
TEPMOJMHAMHKHU K u3omnpoleccaM. I'paduyeckas
UHTEpHpeTanus padoThl Ta3a.

Bropoii 3akoH Tepmonunamuku. HeobpatumocTts
MIPOLIECCOB B MPUPOJIE.

TermoBble MamuHbL. [I[pyUHIUIIBI JEHCTBUSA TETIOBBIX
MamuH. [IpeoOpa3zoBanust SHEPTUU B TEIUIOBBIX
MamHax. KITJ[ temioBoi mamunel. [{ukn KaprHo u
ero KII/I. Dxonornueckue npobdieMsl
TEIIOPHEPTETHKHU.

BHYTPEHHEI0 CrOpaHus, ObITOBOW XOJOIUIbHUK,
KOHWIIMOHED; U YCIOBHH HX 0€3011acHOTO
UCIOJIb30BaHUs B MTOBCEIHEBHOM KU3HH.

Onucanue HN3YUCHHBIX CBOICTB TEJI U TEILIOBLIX SABJIICHUU
C UCMOJIb30BaHMEM (PU3NYECKUX BEITUYMH: JaBJICHUE Ta3a,
TEMIIEpaTypa, KOJIUYECTBO TEIUIOThI, BHYTPECHHSAS
sHeprus, padbora rasza. Pemenne pacu€THbIX 3a7a4d C SIBHO
3aJJaHHOM (PU3MYECKON MOJENBIO C HUCIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (OpMYJ T€PMOJUHAMUKH.
Pelienre kauecTBEeHHBIX 3aJ1a4y C OMOPOU Ha

U3Yy4eHHbIE B paznene «MonekynspHas ¢usuka u
TCPMOANHAMHKA» 3aKOHBI, 3aKOHOMECPHOCTU U
¢buznueckue sBieHus. Pabora B rpymnmax npu aHanuze
JOITIOJIHUTCIIBHBIX UCTOYHUKOB I/IH(i)OpMaIII/II/I II0 TEMC.

Tema 3.

ArperaTHble COCTOSHUS
BeliecTBa. MDa3oBbie
nepexosl (5 9)

[TapooOpazoBanue u koHaeHcanus. VMcnapenue u
KureHue. AOCOMIOTHAsE U OTHOCUTEINIbHAS BJIAXKHOCTb
Bo3ayxa. Hacelmennslil nap. Y aenbHas Teiora
napooOpa3zoBaHMs. 3aBUCUMOCTb TeMIEpaTypbl
KUIIEHUS OT JaBJIECHMUS.

Teépnoe teno. Kpucrammmueckue u amopdusie Tena.
AHU30TpOnuUsl CBOMCTB KpucTamioB. Kuakue
kpuctaisl. CoBpeMeHHbIe MaTepuaisl. [TnaBienne
U KpUCTAJUIM3alMs. Y IeJIbHas TEIIoTa IJIaBJICHMUS.
CyOnumanusi. YpaBHeHUe TEIUIOBOro OanaHca.

[IpoBeneHne 3KciepuMeHTa: U3MEPEHNE OTHOCUTEIbHOM
BIIQ)KHOCTH BO3/1yXa.

OOBsicHEeHHE OCHOBHBIX MPUHIIUIIOB JIECHCTBHS
TEXHUYECKHUX YCTPOMCTB, TAKUX KAK: TUTPOMETP U
MICUXPOMETP, KaJIOPUMETP; U YCIOBUI X 0€301macHOro
MCIIOJIb30BaHUs B IIOBCEIHEBHOM JKU3HH.

Onucanue NPUHIMIIOB MOJYYE€HUSI COBPEMEHHBIX
MaTepUasoB, B TOM YHUCIIE€ HAHO MaTEPUAJIOB.

Pemenne pacuéTHbIX 3aJa4 ¢ SIBHO 3a/1aHHOMN
($u3n4ecKoil MO/IENbIO ¢ UCIIOIb30BaHUEM

ypaBHEHHUs TEIUIOBOro OanaHca. PerneHne kauecTBEHHBIX
3aJ1a4 ¢ ONOPON Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U ($u3NYECKue SBJICHUS 110 TEME.

Pacrnio3HaBanue pu3nueckux sBJICHUN B y4€OHBIX
OMbITaX U OKpPY)KAIOIIEH XKU3HU: AeGopMalius TBEPIBIX
T€J, HarpEeBaHUE U OXJIAXKJICHUE TEJl, U3MEHEHUE
arperaTHbIX COCTOSIHHI BelllecTBa U OOBSICHEHHE UX Ha
OCHOBE 3aKOHOB U (hOpMYJ MOJIEKYJISIPHON (PU3HKH.




Hcnonp3zoBanne WHGOPMAIIMOHHBIX TEXHOJIOTUHA IS
IIOKCKA, CTPYKTYpPUPOBaHUA, UHTEPIIPETALIUU U
MpeACTaBICHUS MHGOPMAIIMK TIPH MTOATOTOBKE
COOOIIIEHU O MPUMEHEHUH 3aKOHOB MOJICKYIISIPHOM
(UBUKYA U TEPMOJIMHAMHMKN B TEXHUKE U TEXHOJIOTHSIX.

PA3JEJ 4. DJEKTPOJUHAMHUKA (22 u)

Tema 1.
Onekrpocratrka (10 4)

DJeKTpu3anus Tell. DIeKTpuueckuid 3apsa. JlBa
BUJIA JIEKTPUYECKUX 3apsaaoB. IIpoBonHukw,
JUAJIEKTPUKUA U MOIYNPOBOJIHUKU. 3aKOH
COXpaHEHHUs 3JIEKTPUUYECKOTO 3apsija.
B3aumoneiictBue 3apsanoB. 3akoH Kynona.
ToudeuHbIil SIEKTPUUECKHUM 3apsi. DIEKTPHUIECKOE
nosie. Hanpsik€HHOCTh 3JIEKTPUYECKOTO MOJIS.
[TpuHIMI CynepHO3ULNH IIEKTPUUECKUX MOJIEH.
JIuHuK HanpsAKEHHOCTH JEKTPUUYECKOTO IMOJIS.
Pabora cun 31eKTpoCTaTUYECKOro MOJsl.
[Torenumnan. Paznocts norennuanoB. [[poBogHuKN 1
JURJIEKTPUKU B AJIEKTPOCTATUYECKOM IIOJIE.
JusnexTpuyeckas IPOHUIIAEMOCTb.
OnekrpoéMkocTs. KonneHncatop. D11eKTpoEMKOCTh
IJIOCKOTO KOHIEHCATOpa. DHEPrusl 3apsyKEHHOTO
KOHJIEHCATOpa. DIIEKTPUUECKHUI TOK. Y CIIOBUS
CYILIECTBOBAHMS DJIEKTPUUECKOro ToKa. MlcTouHnKH
toka. Cuna Toka. [loctosanubIil Tok. Hanpsoxenue.
3akoH OMa aJi ydacTKa LEenHu. DIEKTPUYECKOe
COIPOTHUBIIEHUE. Y IEIbHOE CONIPOTUBIICHHUE
BenlecTsa. [locienoBarensHoe, mapauieabHOE,
CMEIIaHHOE COEAMHEHHUE MPOBOIHHUKOB.

PaboTta snekrpuueckoro Toka. 3akoH J[xoys-
Jlennia. MOIIHOCTE AEKTPUYECKOrO TOKA.

O/1C n BHyTpEeHHEE CONPOTUBICHUE NCTOYHUKA
ToKa. 3akoH Oma ISl MOMHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe 3aMbIkaHue.

IIpoBeneHune dKCepuMeHTa: U3MEPEHHUE IEKTPOEMKOCTH
KOH/JIEHCATopa.

OOBsicHEHHE OCHOBHBIX MPUHIIUIIOB JE€HCTBUS
TEXHUYECKUX YCTPOUCTB M TEXHOJOTUMH, TAKUX KaK:
NIEKTPOCKOIL, IEKTPOMETP, JIEKTPOCTATHYECKAs
3alUTa, 3a3€MJIEHUE AJIEKTPONPUOOPOB, KOHIAEHCATOD,
KOIIMPOBAJIbHBIN amIapar, CTPYHHBIM NIPUHTED; U
YCIIOBUM UX O€30MaCHOT0 MPUMEHEHUS B MPAKTUUYECKOU
JKU3HU.

Pemenne pacd€rHbIX 3a1a4 € SBHO 3aJaHHOU
(bu3n4ecKoil MO/IENbIO ¢ UCIIOJIb30BaHUEM

OCHOBHBIX 3aKOHOB U (POPMYII DIIEKTPOCTATUKH.
Pemenne kauecTBEHHBIX 3a7a4 ¢ ONOPOM Ha
M3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECcKue
ABJICHUS IO TeMe «DJeKTpocTaTuka». PacriozHaBanne
(bu3NYECKUX SIBICHUN B YYEOHBIX ONBITAX U
OKPY’KaIOILIEH JKU3HU: DJIEKTPU3aLUs Tell,
B3alMOJICICTBHE 3apsJI0B; U OOBSICHEHHE UX HAa OCHOBE
3aKOHOB U ()OPMYJI AJIEKTPOCTATUKH.

Omnucanue W3y4eHHBIX CBOMCTB BEIIECTBA U
AIIEKTPUUYECKUX SBJICHUH C UCMOJIb30BaHUEM (PU3MUECKHX
BEJIMYUH: IEKTPUYECKUH 3apsAJl, HANpPsHKEHHOCTD
JJIIEKTPUYECKOTO MOJIsA, TOTCHIUAN, Pa3HOCThb
MMOTEHIHAJIOB, 3JIEKTPOEMKOCTb.

IIpoBeneHnE SKCIIEPUMEHTA: U3yYEHUE CMELIaHHOTO
COEMHEHMS pe3ncTopoB; n3mepenue IJIC ncrouyHmka
TOKAa U €r0 BHYTPEHHErO CONPOTHBIICHUS; HAOIIOJCHUE




DJIEKTpOHHAsA MPOBOJAMMOCTh TBEPJBIX METAIIIOB.
3aBUCHUMOCTh COIIPOTUBIIEHUS] METAJUIOB OT
teMriepaTypbl. CBEpXIIPOBOAUMOCTD.
OnexTpuueckuil Tok B Bakyyme. CBoiicTBa
3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs M IPUMECHAS
MIPOBOJIMMOCTh ITOJIYIPOBOJHUKOB. CBoiicTBa P—N-
nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.
DJIEKTPUYECKHUI TOK B pacTBOpax M paciujiaBax
AJIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAS TUCCOLIUALIUA.
DJIEKTPONIN3. DINEKTPUUECKUN TOK B Tra3ax.
CaMocToATEIbHBIH U HECAMOCTOSATENbHBIN PA3PSL.
Monnus. Ilnazm.

anekTponnsa. OObsICHEHHE OCHOBHBIX MPHUHIIUIIOB
JICUCTBHSI TEXHUYECKUX YCTPOMCTB U TEXHOJIOTHWM, Ta-
KHMX Kak: aMIIepMeTp, BOJbTMETpP, PEOCTaT,

HUCTOYHMKHU TOKA, JJIEKTPOHArpEeBaTEIIbHbIC

puOOPBHI, SJIEKTPOOCBETUTEIbHBIE TPUOOPHI,
TEPMOMETP COIIPOTHUBIICHMS, BAKYYMHBIA TUOJ,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOIHUKOBBIN
JIMOJI, TaJIbBAaHUKA; U yCIOBUN MX 0€301acHOTO
IIPUMEHEHHUS B MPAKTUUYECKON KHU3HHU.

Pemienue pacy€THbIX 3a/1a4 ¢ SBHO 3aJlaHHOM
(bu3nYecKoil MOJIENIbIO C UCIOJIB30BAHUEM OCHOBHBIX
3aKOHOB U (Gopmyn TeMbl «[IOCTOSSHHBIN NeKTpHYSCKUAN
TOK». Pacno3HaBanue Qu3NYecKuX sSBICHUN B y4eOHBIX
OIBITAX Y OKPYXKAIOLIEH JKU3HU: JICKTPHUECKAs
[IPOBOJIUMOCTD, TEIIOBOE, CBETOBOE, XUMHUYECKOE,
MarHMTHOE JEUCTBUS TOKA. AHAIMU3 3JIEKTPUUECKUX
SBJICHUI M MPOLECCOB B LEIMAX MOCTOSIHHOTO TOKa C
HCII0JIb30BaHUEM 3aKOHOB: 3aKOH OMma, 3aKOHOMEPHOCTH
MIOCJIEIOBATEIBbHOTO U MapaJlIeIbHOIO COCIMHEHUS
IIPOBOJIHUKOB, 3aKOH [[xoyis -Jlenna.

OnucaHue U3y4YEHHBIX CBOMCTB BELIECTB U
ANEKTPUYECKUX SIBIICHUHN C UCIIOJIB30BAHUEM
bu3MYECKUX BENWYUH: dIEKTPUUECKUN 3apsf, cuia TOKa,
ANEKTPUYECKOE HANPSHKEHUE, DJIEKTPUYECKOE
COIIPOTHUBIIEHUE, pa3HOCTh noteHuuanos, D/1C, paborta
TOKa, MOIIIHOCTh TOKA.

Hcnons3oBanne HHPOPMAITMOHHBIX TEXHOJIOTHI JIJIst
MOUCKA, CTPYKTYPUPOBAHUs, UHTEPHPETALNU U
IpeJcTaBlIeHNs] HHQOPMALUK TTPU MTOATOTOBKE
COOOLIEeHUH 0 MPUMEHEHNHU 3aKOHOB IMOCTOSHHOT'O TOKa B
TEXHHKE U TEXHOJOTHIX

Pe3epB Bpemenu (2 4)




TEMATHUYECKOE IINTAHUPOBAHUE KYPCA OU3MKA

11 kaacc

2 Jaca B Hejleno, Bcero — 68 yaco, pezepB 3 yaca

TemaTuueckuii 0JI0K, TEMA

OcHoBHOe coepkaHue

OcHoOBHbBIE BU/IbI 1eSITEIbHOCTH YUALIIUXCH MPH
M3y4YeHHH TeMbl 3
(Ha yposHe yueOHbIX Oelicineuil)

PA3/EJ 4. JJIEKTPOIMHAMMKA (11 4)

Tema 1.
MaruuTtHoe moJe.
DneKTpoOMarHuTHas

uaaykius (11 q)

ITocTossnabIe MarHuTel. B3anMmoeiicTBue
MOCTOSIHHBIX MarHUTOB. MarnuTHoe nosie. BekTop
MarHuTHOM uHAyKuuH. [IpuHumn cynepnosunuu
MAarHUTHBIX Mojed. JIMHUM MarHUTHOM WMHIYKIIUH.
KaprrHa nuHUI MarHuTHOM MHAYKIMM TOJIS
IMOCTOSSHHBIX MarHUTOB. MarHuTHoOE I10JIe
MPOBOJHKKA ¢ TOKOM. KapTuHa nuHWi MHAYKUUH
MarHUuTHOTO TIOJISI JJIMHHOTO MPSMOTO
MIPOBOJIHUKA

Y 3aMKHYTOT'O KOJIBIIEBOTO IIPOBOJHUKA,

KaTylKu ¢ TokoM. OneIT DpcTena.
B3aumoneiicTBre NpOBOJIHUKOB C TOKOM.

Cwia Ammnepa, e€ Monynb U Hampaiienue. Cuia
Jlopenua, €€ MOysb U HampasieHue. JIBUKEeHUE
3apsDKEHHOW YacCTHUIbI B OJJHOPOJHOM MarHUTHOM
none. Pabota cunsl Jlopenia.

SIBneHre IeKTPOMarHUTHON WHIYKITUH.

[ToTok BeKTOpa MarHUTHOM MHIYKILIHH.

OC unaykuuu. 3aKoH 3JIEKTPOMarHUTHOM
unaykuun dapanes.

Buxpeoe anexrpudeckoe noje. I/1C unaykuuu B
MIPOBOJIHUKE, JBMXKYIIEMCS MTOCTYIMATEIbHO B
OJHOPOJHOM MarHuTHOM node. [Ipasuno Jlenna.
NunayktuBHOCTD. SIBnenue camounaykuuu. DJ1C
CaMOWHIYKITUU. DHEPTUSI MAarHUTHOTO TIOJIS
KAaTYIIKA C TOKOM. DJIEKTPOMAarHMTHOE TOJIE.

[IpoBenenue 3kcepuMeHTa: U3y4YE€HUE MArHUTHOTO IOJIS
KaTyIIKH C TOKOM; UCCJIEIOBAaHUE JIEUCTBUS ITOCTOSTHHOTO
MarHuTa Ha paMKy C TOKOM; UCCIIEJJOBAHUE SIBJICHUS
JJIEKTPOMAarHUTHOM MHIYKIIUH.

OObsicHeHHe OCHOBHBIX MPUHIIUIIOB JACHCTBUSA
TEXHUUYECKUX YCTPOMCTB, TAKMX KaK: IIOCTOSIHHBIE
MarHUThl, 3J1€KTPOMArHUThI, 3IEKTPOABUTATENb,
YCKOPUTENIN JIEMEHTAPHbIX YacCTHL, NHAYKIIMOHHAs
1eYb; U yCJIOBHI MX 0€3011acCHOr0 MPUMEHEHHS B
IIPAKTUYECKOH JKU3HH.

Pemenue pacuéTHbIX 3a1a4 Ha NPUMEHEHUE

¢dopmyn Tembl «MarHuTHoe mose. DIeKTpOMarHuTHast
UHAYKLHS.

Pemenune kaduecTBEHHBIX 3aJa4 ¢ ONOPOM Ha

M3Y4YECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKHE
SBJIEHUS TeMbI «MarHuTHoe noje. DJIEKTPOMarHUTHAsI
uHAyKuus». Onpesenenre HanpaBieHUusl BEKTOpa
VMHAYKIIMA MarHUTHOTO TOJIS MPOBOJHUKA C TOKOM, CHJIBI
Awmrnepa u cuibl JlopeHua.

Pacnio3HaBanue gu3nueckux sBICHUN B y4eOHBIX
ONBITaX M OKPYXKAIOLIEH KU3HU: B3aMMOJICHCTBHE
MarHuTOB, 3JEKTPOMAarHUTHAs MHIAYKIMS, JEHCTBHE
MarHMTHOIO TOJIS Ha Mpo-

BOJHMK C TOKOM M JBHXYLIUICS 3apsi.

AHanu3 3J1eKTPOMAarHUTHBIX SIBICHUN C MCIIOIb30BaHUEM
3aKOHA AJIEKTPOMArHUTHOM MHIYKIIMH.




Onucanve U3y4eHHBIX CBOMCTB BEUIECTB U
BHGKTPOMaI‘HI/ITHBIX SIBJICHI/Iﬁ C HCIIOJIb30BaAHHUEM
(DU3UYECKUX BEIUYHMH: MHAYKIIMS MAarHUTHOTO TIOJIS,
cuna Amnepa, cuna JlopeHna, MHAYKTUBHOCTh KaTYIIKH,
SHEPTHsl SJIEKTPUUECKOT0 ¥ MAaTHUTHOTO TOJICH.

PA3JIEJI 5. KOJIEBAHHWS U BOJIHBI (24 4)

Tema 1.
Mexanudecknue u
3JICKTPOMArHUTHBIC
xoneOanus (9 1)

KonebarensHas cucrema. CBoOOIHBIE
MexaHu4eckue kosiebanus. ['apMonnyeckue
konebanus. [lepuon, yacrora, amruutyna u ¢asa
Kosiebanuid. [IpyXKMHHBI MasTHHK.
MaremaTuyecKuii MasiTHUK. Y paBHEHUE
rapMoHuueckux kosnebanuil. [IpeBpaienue
SHEPTUU MPU TAPMOHUUYECKUX KOJICOAHMSIX.
Konebarenbublii kKoHTYp. CBOOOAHBIE
AJIEKTPOMArHUTHbIE KOJeOaHus B UACATbHOM
K0JIe0aTEIIBHOM KOHTYpPE. AHAJIOTHS MEXITY
MEXaHUYECKUMHU U IEKTPOMArHUTHBIMU
konebanusmu. @opmyna TomcoHa. 3akoH
COXpaHEHHUS SHEPTUU B HJICATHHOM KOJIeOaTEIIbHOM
koHType. [IpencraBinenue o 3aTyxaronmx
Kosie0aHusAX. BoIHYKICHHBIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeinykaeHHbIE
AIIEKTpOMarHuTHbIe Konebanus. [lepeMeHHBIN TOK.
CunycouganbHbIA MEPEMEHHBIH TOK. MOIIIHOCTH
MEPEMEHHOTO TOKA. AMIUIMTYJHOE U JIEUCTBYIOIIEE
3HAYEHHUE CHJIBI TOKA M HANPSHKCHHS.
Tpanchopmarop. [IpousBoacTso, nepenada

U TIOTpeOJIeHNe JIEKTPUYECKON SHEPTHUH.
DKOJIOTUYECKUE PUCKU MPHU MPOU3BOJICTBE
anekTpo3Hepruu. KynbTypa ucnoiab3oBaHust
AJIIEKTPOIHEPIUH B TOBCEAHEBHOM KM3HHU.

IIpoBeneHue sKkcrepuMeHTa: UCCIIEOBAaHUE 3aBUCUMOCTH
Meproia MajbIX KojeOaHHid Tpy3a HA HUTH OT JUTMHEI
HUTHU U MAaccChl TPy3a; UCCIIEOBAaHNE NIEPEMEHHOIO TOKa
B LIENIM U3 IOCJIEI0BATEIbHO COECIUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U pe3uctopa. OO0bsicHEHHE
OCHOBHBIX NPUHIUIIOB JACHCTBHS TEXHUYECKUX
YCTPOMCTB, TaKUX KaK: 3JIEKTPUYECKUH 3BOHOK,
reHepaTop MEePEMEHHOr0 TOKa, JIMHUU 3JIEKTpoIepeaay; u
yCIOBUH UX 0€30IaCHOTO NMPUMEHEHUs B MIPAKTUYECKON
XKU3HU. PerieHne pacu€THbIX 3a/1a4 C SBHO 3aJaHHOMU
(bu3n4ecKoil MO/IEIbIO C UCIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U ()OpMYJI, ONUCHIBAIOIINX

MEXaHUUYECKUE U IEKTPOMArHUTHbIE KOJeOaHMs.
Onucanue U3y4eHHBIX MEXAHUYECKUX U
JIEKTPOMArHUTHBIX KOJIE€OaHUH C MCIOIb30BaHUEM
(u3MYECKUX BEJIMYMH: NMEPUOJI U YacToTa KojeOaHuM,
aMIUTUTY/Aa U (a3a KojeGaHWi, 3apa] U CHila TOKa B
Mpolecce rapMOHUYECKUX 3JIEKTPOMArHUTHBIX
KosiebaHuil. Pemmenne kauecTBEHHBIX 3aJjau C OMOPOH Ha
M3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH, OMKCHIBAIOIINE
MEXaHUUYECKUE U AJIEKTPOMAarHUTHBIE KOJIeOaHMUs.
PaGora B rpynnax npu miaHMpOBaHUM, IPOBEAECHUHU U
UHTEpIpEeTaliy Pe3yJbTaTOB OIBITOB, U aHAJN3e
JIOTIOJTHUTEIBHBIX UCTOYHUKOB MH(pOpPMAIUU 10 TEME.

Tema 2.
Mexanuueckne n

MexaHu4ecKre BOJHBI, YCIOBHSI PacIIPOCTPAHCHHUS.
Ilepuon. CxopocTh pacnpocTpaHEHUsl U JUJIMHA

OObsicHeHWe OCHOBHBIX TMPHUHITUIIOB JTCUCTBUS
TEXHUYECKUX YCTPOWCTB M TEXHOJIOTHUM, TAKUX KAK:




3IEKTPOMAarHuTHbIE BOJHBI (5

BOJIHBI. [lonepeunkie

U TIpo0JbHBIC BOMHBEL. MHTEpdepeHus

U Audpakiuys MEXaHUYECKUX BOJH. 3BYK.
CkopocTb 3ByKa. ['poMKkocTh 3ByKa. Bricora
ToHa. TeMOp 3ByKa. DJIEKTPOMAarHUTHHIE BOJHBI.
YcnoBUS U3ITydeHUs DJIEKTPOMATrHUTHBIX BOJIH.
B3anMHuas opuenTanus BektopoB E, B, v B
AJIEKTPOMArHUTHOM BosHe. CBOICTBA
3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHHeE,
peIoMIICHUE, TTOISIpU3aNus, TUGPAKIHS,
untepdeperusa. CKOpOCTh 3IEKTPOMArHUTHBIX
BoyiH. [lIkana 3MeKTPOMarHUTHBIX BOJIH.
[IpyMeHeHne AIeKTPOMArHUTHBIX BOJIH B TEXHUKE
u OBbITY.

[TpuHIMIIBI PAOCBSI3U U TEJICBUACHUS.
Paguonokarus. IEKTpOMarHuTHOE 3arpsi3HEHUE
OKpPYXKaroIIel Cpelibl.

MY3bIKaJIbHbIE MHCTPYMEHTHI, YIbTPa3By- KOBas
JMAarHOCTUKA B TEXHUKE U MEAUIMHE, pajap,
paguonpuéMHUK, TEICBU30D, aHTeHHa, Tenedon, CBY-
MeYb; M YCIOBUHM MX 0OE30MacCHOTO MPUMEHEHUS B
IPAKTUYECKON >KU3HH.

Pemenue pacyéTHbIX U KAaUECTBEHHBIX 3a/a4

C OIOpPOI HAa W3YYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH,
OMUCHIBAIOUIUE PACTIPOCTPAHCHUE MEXAHUUECKUX U
ANEKTPOMAarHUTHBIX BOJIH. Mcronbp3oBanue
MH()OPMAIIMOHHBIX TEXHOJOTUH JIJIsl TIOUCKA,
CTPYKTYpUPOBAHHUS, UHTEPIIPETALIUN U TPEICTABICHUS
MH(POPMALIMHU TIPH MTOATOTOBKE COOOIIECHHH 00
UCIIOJIb30BAaHUU DJIEKTPOMArHUTHBIX BOJH B TEXHHKE.
Yyactrue B AUCKycCUU 00 AJIEKTPOMArHUTHOM
3arpsI3HEHUU OKPYKAIOIIEH CpPebl.

Pabota B rpynnax npu mjiaHUpPOBaHUH, MPOBEICHUU U
UHTEPIIPETALUU PE3YIbTATOB OMBITOB, U aHAIH3E
JIOTIOJTHUTEIHHBIX HCTOYHUKOB MH()OPMAIIMH IO TEME.

Tema 3.
Onruxka (10 )

I'eomerpuyeckas ontuka. [Ipsmonunennoe
pacupocTpaHEHUE CBETa B OJHOPOJHOM cpene.
Todveunslii ICTOYHUK cBeTa. JIyd cBera.
OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenue n3o0paxeHnil B MIOCKOM 3epKaje.
ITpenomiienne cBeTa. 3aKOHBI IPEIOMIIEHUS CBETA.
AOCONIOTHBIN MoKa3arens npenomieHus. [lomHoe
BHYTpEHHee oTpakeHue. [IpenenbHblil yron
MOJIHOTO BHYTPEHHEro oTpaxxeHus. {ucnepcus
cBeta. CioxHbIN coctaB 6ernoro cera. L[Ber.
Colwupartomyue U paccenBaronye JUH3b. TOHKas
nuH3a. DoKkycHOE paccTOSTHUE U ONTHYECKAs CUa
TOHKOM JuH3bI. [locTpoeHne nzobpaxeHuii B
COOMpAIONIMX M paccenBaromux JuH3ax. Popmyna

[IpoBenenue 3KcriepuMeHTa: HaOIIOEHUE AUCTIEPCUH
CBETa; U3MEPEHHUE MOKa3aTeNsl MPEIOMIICHUS CTEKIIA;
HCCTIEIOBAaHUE CBOMCTB M300paKEHHUM B JIMH3AX.
OObsicCHeHHEe OCHOBHBIX MPUHIIUIIOB JAEUCTBUS
TEXHUYECKUX YCTPOMCTB M TEXHOJOTHUH, TAKMX KAaK:
OUKH, Jymna, GoTroanmapaT, MPOESKIIMOHHBIN ammapar,
MHKPOCKOII, T€JIECKOI, BOJJOKOHHAS ONTHKA,

T paKIMOHHAs PeméTKa, MOISPOUI; U YCIOBUM HX
0€301acHOTO MPUMEHEHUS B MPAKTUUECKON >KU3HHU.
Pemenue pacy€rHbIX 3a1a4 ¢ BHO 3alaHHOMN
(hbU3UYIECKO MOJIETBIO C UCIIOIB30BAHUEM OCHOBHBIX
3aKOHOB U (OPMYI T€OMETPUUYECKON ONMTHKHU.
[TocTpoenne u onucanue M300pakeHHs, CO3aBAEMOTO
IUIOCKUM 3€pKajioM, TOHKOW JIMH30M. Pacnio3HaBanue




TOHKOH JIMH3BI. YBEIWUCHHE, JaBacMOC JIMH30M.
IIpenenbl IpUMEHUMOCTH T€OMETPUYECKOM
ONTHKHU.

BonnoBas ontuka. MHTEpdepeHnus cBera.
KorepenTHble UCTOYHUKHU. Y CIIOBHS HAOIIOACHUS
MaKCUMyMOB 1 MHHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX
KOT€PEHTHBIX MUCTOYHUKOB.

Hudpaxus ceeta. AudpakironHas pemerka.
YcnoBue HAOIIOIEHUS TTIABHBIX MAKCUMYMOB TIPH
MaJIEHUM MOHOXPOMAaTHYECKOT0 CBETa Ha
mudpakimonHyro peméeTky. [lonspusanus ceera.

(bU3MYECKUX SBJICHUH B OMBITAX W OKPYIKAIOIICH JKU3HU:
MPSIMOJIMHENHOE PACIIPOCTPAaHEHHUE CBETA, OTPAKEHUE,
nperomiieHue, UHTeppepeHuns, AMPpakuus u
MoJIApU3allusl CBETa, IUCIEPCHs CBETA.

AHanu3 ONTUYECKUX SBICHUHN C HUCIOJIb30BAHUEM
3aKOHOB: 3aKOH IPSIMOJIMHENHOIO paclpocTpaHEHUs
CBETa, 3aKOHBI OTPAXKEHHUS CBETA, 3aKOHBI MPETIOMIICHUS
CBETa.

Onucanue ONTHYECKUX SIBJICHUM C UCIOJIb30BAaHUEM
(¢u3nYecKUX BeTUYMH: (POKYCHOE PACCTOSIHHE U
ONTHUYECKasl CHJIA JIHH3BL

PA3JIEJI 6. OCHOBBI CHEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH (4 u)

Tema 1.
OcuoBbl CTO (4 u)

['paHubl TPUMEHUMOCTH KJIACCUYECKOU
Mexanuku. [loctynarel cnenuanbHOM

TEOPUU OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTD
MOJYJSl CKOPOCTH CBETA B BaKyyMe,

MPUHIUMIT OTHOCUTEIBHOCTH DUHINTEHHA
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHU U COKpAIICHHUE JJIUHBI. DHEPTUus U
MMITYJIbC PEISTUBUCTCKOMN YaCTHUILIBI.

CBs13b MacChl ¢ SHEPTUEH W UMITYJIHCOM
PENSATUBUCTCKOM YaCTULIbl. DHEPTHUsl MOKOS.

Pemienne kauecTBEHHBIX 3a/1a4y C OMOPOM HA
U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE
sBienusa no teme «OcHoBel CTO».

Hcnons3oBanre MHPOPMAIIMOHHBIX TEXHOJIOTHH JIJIst
MOMCKA, CTPYKTYPUPOBAHUS,

WHTEPIPETAMK U MPEJCTaBICHUS HHPOpMaAUK TIPU
MOATOTOBKE COOOIIEHUH O TpaHUIaX MPUMEHHUMOCTU
Kiaccudueckoil MexaHuku U ocHoBax CTO.

PA3JIEJI 7. KBAHTOBAS ®U3UKA (15 9)

Tema 1.
DneMeHThl KBaHTOBOU
onTuku (6 1)

®otonbl. Popmyna [InaHka cBS3U SHEPTUU
¢dboTOHA C ero 4acToTOW. DHEPrus U UMITYIbC
dbotona. OTKpBITHE U HCCIIEIOBAHUE
dororddexra. OnbiTel A. I'. CToneroBa. 3aKOHbI
dotorddekra. YpaBHeHne DUHIITEIHA 115
doroaddexra. «Kpacnas rpanunay porosddexra.
JaBnenune cBera. OnwiTel 1. H. JleOGenena.
XUMHUYECKOE JEHUCTBUE CBETA.

OObsicHeHHe OCHOBHBIX MPUHITUIIOB JACHCTBUSA
TEXHUUYECKUX YCTPOMCTB, TaKMX KakK: (OTOIIEMEHT,
(dboTonaTuuK, coHe4YHas OaTapesi, CBETOJUO/I; U YCIOBUN
uX 0€30MacHOro MPUMEHEHUsI B MPAKTHUYECKON >KU3HH.
Pemenue pacuéTHbIX 3a/a4 ¢ SBHO 3aJaHHOMN
(hu3HUECKOil MOJENBIO C UCMOJIB30BAHUEM OCHOBHBIX
3aKOHOB W ()OpMYJT KBAHTOBOU OTNTHKH.

Pemenne kaduecTBEHHBIX 3a7a4 C OMOPON Ha




U3y4YCHHbIC 3aKOHBI, 3aKOHOMEPHOCTH KBaHTOBOM
OIITHUKH.

PacriosHaBanue (U3MYECKHUX SBICHUN B y4EOHBIX
ombITax: (oTtoanekrpuueckuii 3¢ ek, ceeToBoe
nasieHue. OnycaHue U3yYCHHBIX KBAaHTOBBIX SIBICHUH U
IPOLIECCOB C MCIIOIb30BAHUEM (PU3NYECKHUX BEJIMYHH:
CKOPOCTb AJICKTPOMATHUTHBIX BOJIH, [UIMHA BOJIHBI U
4acTOTa CBETAa, SHEPrUsl U UMIYIbC (OTOHA.

Tema 2.
Crpoenue atoma (4 )

Mopnenb aroma Tomcona. OnbiTel Pezepdopaa mo

pacCCAHNIO O-4aCTHUII. HJIaHCTapHaSI MOACIb aToMa.

[Toctynatel bopa. W3nydeHue v morjonieHue
(OTOHOB IMpU MEPEX0/Ie aTOMa C OJJHOTO YPOBHS
SHepruu Ha apyroil. Buael cnexktpoB. CrekTp
YPOBHEW 3HEPrUH aToMa BOAOPOJA.

BosHoBbie cBoiicTBa yactuil. Boaubl ae bpoitns.
KopnyckynsipHO-BOJIHOBON JyaJIU3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3TyYEHUE.

IIpoBeneHue skcrnepuMeHTa: HabIIOACHNE JIMHEHYaToro
CIICKTpA.

OOBbsicHEHHE OCHOBHBIX IPUHIUIIOB AECUCTBUS
TEXHUYECKUX YCTPOMCTB, TAKUX KaK: CIIEKTPOCKOII,
Ja3ep, KBAaHTOBBI KOMIIBIOTEDP; U YCIOBUHN HX
0€30MaCHOT0 IMPUMEHEHUS B IPAKTUUECKOMN JKU3HH.
Pemrenne kaueCTBEHHBIX 3a/1a4 C OIOPOU Ha
U3yUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pru3mueckue
aBiieHus 1o TeMe «CtpoeHue aroma». PaciosnaBanue
(U3NYECKUX SIBICHUHA B y4eOHBIX OIBITAX:
BO3HUKHOBEHUE JINHEWYATOIO CIEKTPA.

AHanu3 KBaHTOBBIX IPOLIECCOB U SIBJICHUM

C UCIOJIB30BaHUEM IOCTYyIaTOB bopa

Tema 3.
ATtomuoe spo (5 u)

OKCIIepUMEHTHI, JI0Ka3bIBAIOLINE CI0XHOCTh
cTpoeHus siapa. OTKPBITHE PaTUOAKTHBHOCTH.
OmnsiThl Pe3epdopaa no onpeneneHuo cocraBa
paaroakTUBHOrO M3ny4yeHus. CBoiicTBa anbda-,
6era-, raMMa-u3inydeHus. BnusHue
PalMOaKTHBHOCTH Ha JKUBBIE OPTaHU3MBI.
OTkpbITHE IPOTOHA U HeWTpoHa. HykioHHas
Mozenb snpa IeiizenOepra—lBanenko. 3apsig
aapa. MaccoBoe umcio siapa. M30Tormsl.
Anbda-pacniaz. IIEKTPOHHBIA U TTO3UTPOHHBINA
6era-pacnajn. ['amma-usnyuenue. 3akoH

[IpoBeneHne y4eHHYEeCKOro 3KCIEepUMEHTa:
WCCIIEZIOBAaHNE TPEKOB YacTHII (TI0 TOTOBBIM
¢dotorpadusm). OO6bscHEHHE OCHOBHBIX MPUHITUIIOB
JEUCTBUSI TEXHUYECKUX YCTPOMCTB, TAKUX KaK:
J03UMETp, Kamepa BuiibcoHa, siiepHsIit

peakTop, atToMHast 0oM0a; U yCIOBUN WX
0€3011aCHOTO NMPUMEHEHUs B MPAKTUYECKON >KU3HHU.
Pemrenne xauecTBEHHBIX 337124 C OMOPOH Ha
M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE
SIBJICHUS TIO TEME «ATOMHOE SIIPOY.
Pacnio3HaBanue Qpu3nuecKuX sSBICHUN B YUEOHBIX




paziroOaKTUBHOTO pacnaja.

OHeprus CBs3U HYKJIOHOB B sifpe. SIIEpHbIE CUJIBL.
Hedext Maccsl spa.

Snepusle peakuuu. [lenenve u cuHTE3

snaep. SAnepHsiii peaktop. TepMosiiepHblii CUHTE3.
[TpoGiieMbl U NEPCHEKTUBBI AIEPHON IHEPIETUKH.
OKOJIOTUYECKHUE ACIIEKTHI SIIEPHOU SHEPIreTHKU.
OnemeHTapHble YacTULlbl. OTKpPBITHE TO3UTPOHA.
Metonbl HaOMOACHUS U PEerUCTPaLuU
3JIEMEHTAPHBIX YAaCTHII.

@DyHIaMEHTAIbHBIE B3aUMOJCHCTBUS.

EnuHCcTBO (M3M4ecKkoil KapTHHBI MHpa

ONBITaX M B OKPY>KAIOIIEH >KU3HHU: €CTECTBEHHAS U
HUCKYCCTBEHHAsl paJliOaKTUBHOCTD.

Onucanve U3y4eHHBIX KBAaHTOBBIX SIBICHUN U
MIPOLIECCOB C MCIOJIb30BaHUEM (DU3MUECKUX BEINYMH:
MEpUOJ] TONypacnaaa, SHEPTUS CBA3U

aTOMHBIX SJEP.

AHanu3 MpoueccoB M SIBJICHUI C UCIOJIb30BAaHUEM
3aKOHOB M IOCTYJIATOB: 3aKOH COXPAHEHUS
3IIEKTPAYECKOTO 3aps/ia, 3aKOH COXPAHEHUSI MacCOBOTO
yucia, nocTynarsl bopa, 3aK0OH paMOAKTUBHOTO
pacnaja.

Hcnonb3oBanne WHOOPMAITMOHHBIX TEXHOJOTHH IS
IIOMCKA, CTPYKTYPUPOBAaHUsl, UHTEPIPETALUNA U
npeacTaBieHuss HHGOPMAIIMHU TPU

MOJTOTOBKE COOOIIEHUH O MPUMEHEHHH 3aKOHOB
KBAaHTOBOM (PM3UKHU B TEXHHKE U TEXHOJOTHSIX

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKMU (7 1)

Tema 3.
DJIeMEHTBI aCTPOPHUIUKH

(7 )

Oranbl pa3BuTHs acTpoHomuu. llpukiaaHoe u
MHPOBO33PEHUECKOE 3HAYCHUE aCTPOHOMHUU.

Bun 3Bé3gHoro Heba. Co3Be3nusi, spKue 3BE3IbI,
IUIAHETHI, UX BHAUMOE JBHIKECHHUE.

Conneunas cucrema. Comaie. ConHeuHas
akTUBHOCTh. McTouHuk sHeprun ConHia u 3BE31.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH.
JnarpaMma «CHEKTpalibHBIN KIIACC - CBETUMOCTbY.
3BE31IBI IJ1aBHOM MOCJIEAOBATEIHLHOCTH.
3aBHCHMOCTh «Macca - CBETUMOCTbY JJIs 3BE3 ]
IJ1aBHOW MOCJIEIOBATENBHOCTU. BHyTpeHHEe
cTtpoeHue 3B€31. COBpeMEHHbBIE MTPEACTABICHUS O
MPOUCXOKACHUH | dBoJtonnu CoJHIIa U 3BE3.
Ortansl )u3HHU 3B€37. Mieunslil [1yTs - Hama
I'amaktuka. Ilonoxxenme u nemxenne CoJiHIA B
I'anaktuke. Tumnel ragakTuk. PaguoraaakTUKU

[ToaroroBka cooOmieHU 0 METOAAX MOTYYEHUS
HAy4YHbIX ACTPOHOMHYECKUX 3HAHUU, OTKPBITUSIX B
COBPEMEHHOUW aCTPOHOMMHM.

Brinonnenue 3agaHuii, TpoOBEPSAIONINX BIAJCHUE
OCHOBOIIOJIATAIOIIMMHU aCTPOHOMUYECKUMH TOHITHSIMH,
MO3BOJISIIOIIMMH XapaKTePU30BaTh MPOIECCHI,
MPOUCXOAAIINE B 3BE3/1aX, B 3BE3AHBIX CUCTEMAX, B
MEXTaTaKTHUYeCKOH cpefie; JABIKeHHE HeOeCHBIX Tel,
SBOIIOIHIO 3BE31 U BeeneHHON.

[IpoBenenue HaOIIOACHUI HEBOOPYKEHHBIM

IJ1a30M C MCTOJIB30BAaHUEM KOMITBIOTEPHBIX
NPUIOKEHUHN I OTpeAeTICHUS TOJ0KEHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/US
CeBepHOro Mojaymapus U sipkue 3BE3[BI.

[IpoBenenue HabmoAeHWI B Teneckon JIyHBI, TIJIaHET,
Mieynoro Ilyrn.




1 KBa3apel. UEpHBIE ABIPBI B S/Ipax TaAKTHK.
Bcenennas. Pacmmpenne BceeneHHOM.

3akon Xabbmna. Pazberanue ramakTHk.

Teopus boisbmoro B3psiBa. Penukrosoe
usiydeHue. MacmrabHas cTpykTypa BeeneHHOM.
Meraranaktuka. Hepeménusle npo0ieMsl
ACTPOHOMUH.

OBOBIIAIOUIEE IOBTOPEHUE (4 u)

Cucremaruzanus |
00001EeHne

MaTepuaia Kypca (pusuku
(4 @)

Posib pu3MKu M acTPOHOMHH B SKOHOMHUYECKOH,
TEXHOJOTMYECKOM, COITMAIILHOM U DTUYCCKOM
chepax AesITeNbHOCTH YENIOBEKa; POJib U MECTO
(U3MKK U aCTPOHOMUU B COBPEMEHHOM Hay4HOU
KapTUHE MHpPA; poiib (DU3MUECKON TeOpHH B
(hOpMUPOBAHUH TPEICTABICHUN O (PU3UIECKON
KapTUHE MHUpa, MECTO (PU3UYECKOW KapTHUHBI MUpPA B
00111eM PsiTy COBPEMEHHBIX €CTECTBEHHOHAYYHBIX
MPEACTABJICHHUI O IPUPOJE

VY4acThe B AMCKYCCUU O POJIH (PUBHUKU U

aCTPOHOMMHU B Pa3NIMUHBIX chepax IesTeIbHOCTH
YeJI0BEKA.

[MonroroBka coobmennii 0 Mecte PU3NIECKON KapTHHBI
MHpa B pAAY COBPEMEHHBIX MPEJICTABICHUM O MPUPOJIE.
BoinonHenue y4eOHbIX 3aJaHUM, 1EMOHCTPUPYIOLINX
OCBOCHHME OCHOBHBIX HMOHATHUH, (PU3NYECKUX BEITUYUH U
3aK0oHOB Kypca ¢m3uku 10—11 kmaccos.

Pe3eps Bpemenn (3 )
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