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1. HOACHUTEJIBHASA 3AIIMCKA

I[OHOJIHI/ITeJIBHa}I O6HICp&3BI/IBaIOHIa}I ImporpamMmma «B FJ'IY6I/IHaX (1)I/IBI/IKI/I» HMCECT CCTCCTBCHHOHAYYHYIO HAIIPABJICHHOCTb H
pa3pa60TaHa Ha OCHOBC:
HporpaMMa COCTaBJICHA B COOTBCTCTBUU CO CIICAYIOIIUMHU HOPMATUBHBIMU JOKYMCHTAMM:

o ®denepanbhplii 3ak0H OT 29.12.2012 No273-D3 «O6 obpazoanuu B Poccutickoit denepanmmy;

e [Ipuka3z MunucrepctBa npocseuienus Poccuiickoit @enepanmu ot 09.11.2018 Nel96 «O06 yrBepxkaenuu [lopsaka opranuzanuu u
OCYUIIECTBJIEHUSI 00pa30BaTENbHON JIEATEIHOCTH MO JOMOJHUTENBHBIM 001I€00pa30BaTEIbHBIM MTporpaMmmamM» (C U3MEHEHUSIMU,
YTBEPKJICHHBIMU TIpHrKa3oM MunuctepctBoM npocsetienust PO ot 30.09.2020 No533);

e [lucbmo MunucrepcrBa obpazoBanusi U Hayku Poccum ot 18.11.2015 Ne09-3242 «O HampaBieHMH HHPOPMALUU» BMECTE C
«MeToauyeckuMU PEKOMEHJAIUSAMUA [0 MPOEKTUPOBAHUIO JIOTIOJHUTEIBHBIX OOIEpa3BUBAIOIIMX MpOrpaMMm (BKJIHOYast
Pa3HOYPOBHEBBIE TPOTPAMMBI)»;

o [locranoBnenne ['7maBHOro TOCYIapCTBEHHOrO caHuTapHoro Bpada Poccuiickoit ®eneparuu ot 28.09.2020 Ne28 «O6
yrBepkaenun caHuTapubix mpaBuin CII 2.4, 3648-20 «CaHUTapHO-2MIHUIEMHUOJIOTHYECKHE TpeOOBaHUS K OpraHU3aIHsIM
BOCITUTaHUA U 00yYEHUS, OTJIbIXa U O3JOPOBJICHUS AETEH U MOJIOJIEKN»;

e IlocranomneHue I'1aBHOrO TOCyIapCTBEHHOTO caHUTapHOro Bpada Poccuiickoit ®enepanuu ot 28.01.2021 Ne2 «O06 yTBepxkAeHUU
caHutapHbix npaBuid U HopM CanlluH 1.2.3685-21 «l'urueHnueckue HOpMaTUBBI U TPEOOBAHUS K 0OeCTieYeHHIO 0€30MacCHOCTH U
(vin) 6€3BpeTHOCTH JIJ1s YesloBeKa (PaKTOPOB Cpeabl OOUTAHUS.

AHHOTaIUA

JlomonHUTENBHAS O0IIepa3BUBAOIIAs MPOrpaMMa €CTECTBEHHOHAYYHOU HarpaBieHHOCTH «B rimyOunax (u3mkmy» mpenHazHayeHa
Ut OoJiee TIyOOKOTO M3ydeHMs] HanOoJiee MHTEPECHBIX W MHOT/IA 3araJlouyHbIX MpoOJieM COBpeMeHHOW (u3uKu. 3HavYeHHE (HU3UKU
OTIpENIeISICTCS POJIbI0 (PU3UUYECKOW HAyKU B JKU3HU OOIIECTBA COBPEMEHHOTO MHUpa, €€ BIMSHHUEM HAa TEMITBI Pa3BUTHS HAYIHO-
TeXHUYECKOTO mporpecca. CoruanbHble U SKOHOMUUYECKHE YCJIOBHS B OBICTPO MEHSIOMIEMCS COBPEMEHHOM MHUpPE TPeOYyIOT, 4TOOBI
HBIHEITHUE BBIMYCKHUKU IIKOJ TMOJMYYWIH IIEJIOCTHOE KOMIIETEHTHOCTHOE OOpa3oBaHue. YcrenHoe (GOpMUPOBAHUE KOMITETCHITHMA
MOKET MPOUCXOJUTH TOJIBKO B JUYHOCTHO-OPUEHTUPOBAHHOM OOpPa30BaTEIBLHOM MPOLECCE Ha OCHOBE JIMYHOCTHO-AESITEIIbHOCTHOTO
M0JIX0/1a, KOTJja 00yYaroluics BBICTYNAET KaK CyObEKT AeSTENbHOCTH, CYObEeKT pa3BuTus. [Ipnodbperenne koMmneTeHIMi 6azupyercs
HA OIBITE JEATEILHOCTH OOYYaIOIIMXCS M 3aBUCUT OT WX AaKTUBHOCTH. CaMblii BBICOKUNA YpOBEHb AKTHMBHOCTH - TBOpUYECKas



AKTUBHOCTD - MPENOJaracT CTPEMIICHUE 00yYarollerocsi K TBOPYECKOMY OCMBICIICHHIO 3HAHUM, CAMOCTOSITEIbHOMY TTOUMCKY PEILICHUS
npoOsemM. IMEHHO KOMITETEHTHOCTHO - JACSITEIBHOCTHBIN TTOIX0/ MOXKET MOATOTOBUTH YEJIOBEKA YMEIOT0, MOOMIHLHOTO, BIIA/ICIOIIETO
He HaOOpoM (aKTOB, a CIOCOOAMHU U TEXHOJIOTHUSIMH UX TIOYUYCHHUSI, JIETKO aIallTUPYIOIIETOCS K Pa3INIHBIM KU3HEHHBIM CUTYAIIHSIM.

[TporpaMmMa crocoOCTBYET pa3BUTHUIO M MOAJEPKKE MHTEpeca OO0yJaromMXcs K AEATEIbHOCTH OMPEEICHHOTO HAaIpaBJICHUS,
CO3/Ia€T YCIJIOBUSl [JIi BCECTOPOHHErO Pa3BUTUSA JMYHOCTH. 3aHATUS B TPYIINE SBISIOTCS HMCTOYHUKOM MOTHBALUMU Y4ueOHOM
JEeSTEIBHOCTH 00YYAIOIUXCs, TAI0T UM TTTyOOKHUI SMOIIMOHAIBHBIN 3aps/I.

OCHOBHBIMHM CpPEJICTBAMH TaKOTO BOCIHUTAHUS U PA3BUTUA CIIOCOOHOCTEH OOYYAIOIIUXCS SIBIISIOTCS JKCIEPUMEHTATbHbIC
MCCJIC/IOBAHMS U 3a/ladyd. YMEHHUEM pellaTh 3a/lauyd XapaKTEepPHU3yeTcs B MEPBYIO OYEpeb COCTOSIHHE TMOJTOTOBKH OOydYarouiuics,
riyOrMHa yCBOEHHUs MaTepuayia. PernieHue HecTaHIApTHBIX 3a7a4 W TMPOBEIACHUE 3aHUMATEIBHBIX JKCHEPUMEHTAIBHBIX 3aJaHHM
CIIOCOOCTBYET MPOOYKJIECHUIO U PA3BUTHIO Y HUX YCTOMYMBOTO HHTEpeca K hU3HKE.

AKTYaJIbHOCTH IPOTrPaMMbI

AxmyanoHocms npocpammul 3aKIOYAETCA B TOM, YTO B OOILIEH CHCTEME €CTECTBEHHOHAYYHOIO OOPAa30BAHMS COBPEMEHHOIO

yesioBeka (hU3MKa UrpaeT OCHOBOIOJIAraolyto poiib. [log BausiHueM Qu3nyeckoil HayKyd pa3BUBAIOTCS HOBbIE HAIIPABJICHHS HAYyYHBIX
MCCJIEIOBAHNM, BO3HUKAIOIIME HAa CTBIKE C APYTMMH HayKaMH, CO3/Aal0TCS TE€XHHKAa W TEXHOJIOrMuYeckas 0a3a MHHOBALIMOHHOTO
pa3BUTHUS O0IIECTBA.
Henn u 3agaun ompenensitoTcsl JOCTHKEHUSAMH B OOJNacTH (PU3MKHM, UX BIUSHUEM Ha YPOBEHb KU3HHM JIOAEH. AKTyaJbHOCTb
JOTOJHUTENBHOIO 00pa30BaHUsl TAKXKE B TOM, YTO €CTECTBEHHOHAYYHOE 00pa30BaHME SIBJIAECTCS OJHUM U3 KOMIIOHEHTOB MOJATOTOBKHU
MO/IPACTAIOIIETO MOKOJIEHHUSI K CaMOCTOSITENIbHOM XKM3HU. B 00pa3oBaTenbHOM 00JIaCTH Cpeu NPYTruX €CTECTBEHHBIX HAayK (pu3uka
UrpaeT MPUOPUTETHYIO POJIb, KaK HauboJee pa3BuTas ecTeCTBEHHas Hayka. Benymas ponbs Gpusuku o0ycioBieHa TEM, YTO OCHOBHBIE
buznueckre MOHATHS SBISIOTCS HEIIPEMEHHON COCTABIIAIONIEH HAyUYHOTO S13bIKAa BCEX €CTECTBEHHOHAYUHBIX JUCUUIUIMH; (PU3NUECKUE
MPUHILIMIIBI JaBHO CTajd JOCTOSHMEM BCEro €CTEeCTBO3HAHUS, (QUIOCOPUU U OPYrHX 00JIaCTeHl MHTEIJIEKTYaJbHOW AeATeIbHOCTU
YesioBeKa; (PU3NYECKUE METOJbl HMCCIIEJOBAHMS TO3BOJWIM OCYIIECTBUTH MPOPHIB B JAPYTrUX HAyKaX M NPUKIAIHBIX cdepax
YeI0OBEYECKON JESITeTbHOCTH, IMOJ4ac BeCchbMa JaleKUX OT (PU3MKHU; JOCTUKEHHUS (QU3UKU TPUMEHSAIOTCS Uil pa3paboTKu
COBPEMEHHBIX TEXHOJIOTUH U T. [I.

Bonbuiyto creneHs pa3BUTHS NPU U3YYeHUM (U3MUECKON HAyKu MPUOOpETaloT CaMOONpeNeNUBIINECS 3aWHTEPECOBAHHBIC
oOydJaroniecs, IeJICHANPABIEHHO PpACHIUPSIONIME WM YriayOJsiollue CBOM 3HAHMS W HABBIKM, Pa3BUBAIOLIME TBOPUYECKHE
MH/IMBHU1yaJIbHbIE CIIOCOOHOCTH.



[IpumeHeHre HETPAAUIIMOHHBIX METOJOB O0YUYEHHS JOJIKHO MPUBECTH K BOSHHKHOBEHHIO Y YYAIIUXCS MHTEpeca K 00yUeHHUIO
€CTECTBEHHOHAYYHBIX ITPEIMETOB.

YToOBl OXBATUTH U CO3[aTh YCJIOBHS ISl JOCTYIHOCTH JOTOJHUTEIBHOTO 0Opa30BaHMsS PEOECHKY, YJIOBIETBOPEHHS CIIPOCOB,
UHTEPECOB JAeTel, poauTeneil ( 3aKOHHBIX INpeICTaBUTENeH) HEOOXO0AUMO JOMOJIHUTENbHOE 00pa3oBaHUE MO (HU3UKE, KOTOPOE HE
TOJIBKO YJIOBJIETBOPUT HHTEPECHI JIeTe€d, HO M OyAeT CHOCOOCTBOBAaTh MX TBOPYECKOMY PA3BUTHIO, JIMYHOCTHOMY pa3BUTHIO U
po(heCCUOHATIBLHOMY CaMOONPEEIIEHUIO.

QDuzuuecKkue 3aKOHbl — YCTOWUYUBBIE, MIOBTOPSIOIIMECS BO MHOYKECTBE OIBITOB CBSI3U MEXIY BEIMYMHAMM, IIPUCYIIUE CaMOMU
IIPUPOJIE SBJICHUM.

dusnueckue 3aK0OHbl O0BEKTUBHBI, T.€. JEHCTBYIOT TIOMUMO BOJIM WJIH JKEIAHUS JIOJCH.

[ToguepkHeM J1Ba OYEHBb BaXKHBIX MOMEHTA.

Bo-niepBbIX, CBA3b MEXIy BEIMYMHAMM TOJIBKO Toria Oyaer (U3MUEeCKUM 3aKOHOM, KOTJla OHAa HE IpHJIyMaHa HaMmu (a Takoe
MPUAYMBIBAHUE HEOJHOKPATHO UMEJIO0 MECTO B IPOLIECCE PA3BUTHS (PU3HMKH ), KOTJa OHA MOATBEPIKIEHA CaMOI PUPOJIOH.

Bo-BTOpBIX, (hU3NUECKUI 3aKOH IEUCTBYET TOJIBKO B ONPEAEIECHHBIX YCI0BUsAX. HOTIa paMKU 3TUX YCJIOBHM JOCTATOYHO IIHPOKU U
(u3nuecKnil 3aKOH SIBISETCS OOIIMM 3aKIIOYEHHEM, CIPaBEUIMBBIM B OOJIBIIMHCTBE CIy4yaeB, HO BCE-Taku He Bcerna. Haumbonee
obuye Gpu3ndecKre 3aK0Hbl Ha3bIBAIOT NHOTAA Qusuueckumu npunyunamu. OHU SBISIOTCS CAMBIMH IIHPOKMMHU, BCEOXBATHIBAIOIMMU
000O0ILIEHUSIMU YAaCTHBIX 3aKOHOB (Pu3uKU. K MX YMCIIy OTHOCAT: 3aKOH COXPAaHEHUS U MPEBPAILICHUS SHEPIHH, 3aKOH COXPAaHEHHS
KOJIMYECTBA JABMXKCHUS (MMITYJIbCa), 3aKOH COXPAHEHUS JIEKTPUUECKHUX 3aps/I0B U HEKOTOPHIE IPYTHE.

Jlaxxe B 2JIEMEHTApHOM KYPCBI MOJb3YyEMCS Qhusuueckumu meopusmy — 3aKIIOYEHUSIMH, TOIYYEHHBIMA U3 000OIEHUs BCETO
AKCIIEPUMEHTAJIBHOIO MaTepuana, KOTOpPbIM pacnojlaraeT ¢u3uka Ha cerofHs. dusnyeckas Teopus (HAIpUMeEp, MOJIEKYJISpPHO-
KMHETUYECKasi TEOpHs, DJIEKTPOHHAS TEOPHs, KOPIYCKYJISIpHAs,, BOJTHOBAas M KBAHTOBAas TEOPUU CBETA W T.J.) MO3BOJISIET BBIACHUTH
MPUYHMHY [TOJYNHEHHUS SIBJICHUI ONPEAEIIEHHBIM 3aKOHAM.

[IyTh OT Havana CUHTE3a SKCIEPUMEHTANBHBIX JAHHBIX J0 MOCTPOEHUs (pu3mueckoi Teopun orpomeH. Ero stanamu sBisitoTcs
CTaJuy TPEANOJOKEHUI U TPOBEPOK, a TAKKE @usuueckue cunomesbl — 3aKIIOUEHUS, Oa3upyrolIUecs Ha MEHbLIEM 0O0beMe
(akTUYECKOro MaTepHalia, HeKeIl TEOPHUH.

HayuyHoe u MeTOIOJIOTMYECKOE 3HAUYEHUE 3aKOHOB COXPAHEHHUS OIPENEsloT MX HUCKIIOYMTENbHAs OOIIHOCTh M
yHUBepcanbHOCTh. OHU JEHCTBYIOT B (PU3MKE MUKPOMHpPA U TPUMEHUMBI K KOCMUYECKUM TejaM. Ha mX oCHOBE BBIMOJHSAIOTCS MHOTHE
BaKHEWIIME TeXxHUYeckue pacyeThl. C HUMHU CBSI3aHO BBEJIEHHE B COBPEMEHHYIO (DM3MKY 1LIeJIoro psaa (QyHIaMEHTaldbHBIX WJIEH,
UMEIOUINX MPUHIUINAIBHOE 3HaYEHHE. 3aKOHbl COXPAHEHUSI B U3BECTHOM Mepe CIIyKaT KPUTEPUEM UCTUHHOCTHU JIF000M (pU3HUECKOit
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Teopur. HempoTHBOPEYMBOCTh TEOPUHM ITUM 3aKOHAM SIBJISICTCS YOSAWTEIbHBIM apryMEHTOM B €€ TMOJIb3y. B 3akoHaX coxpaHeHUs
OTPaXKAETCSl BAXKHEUIINN TUAIEKTUKO-MATEPUATUCTHICCKUN MPUHITATT HEYHUITOKUMOCTH MaTEPUH U €€ JIBIKCHHSI, B3AMMOCBSI3b H
B3aMMOTIPEBPANIAEMOCTh U3BECTHBIX ()OPM JIBIKCHUSI MATEPHU.

bnaromapst Toit 0co0o#i poJsi, KOTOPYIO WTPAIOT 3aKOHBI COXPAHEHHsI B MPOIECCe MO3HAHUS (U3MUECKUX (HOpM JABUKCHUS
MaTepHUH, OHU SBIIIOTCS BAXXHEHIITM 3JIEMEHTOM COBPEMEHHOM KapTUHBI MUPA.

3aKOoHBI COXpaHEHUS UMEIOT BeChbMa MHOI000Opa3HOE COJEp)KaHHe, U, MO-BUIUMOMY, MBI €IIe HE 3HAeM BCEX UX (PYHKIUH.
[Ipexxne Bcero, OTMETUM, YTO 3aKOHBI COXpaHEHHUs o0janaroT (QyHKIHeEH 3ampera. B oTinume oT Ipyrux 3aKOHOB, OHM HE JAIOT
JIETANbHBIX YKa3aHUN Ha TO, KaK JOJDKEH MPOTEKaTh TOT WM UHOU Tpoiiecc. Ho eciu okaxkercs, 4To Kakoil-To MPOoIecC MPOTUBOPEUUT
3aKOHAM COXPaHEHUs], TO BCE MOMBITKH OCYIIECTBUTD €0 SBJISIOTCS OECCMBICIEHHBIMH, 3TOT MPOIECC HEBO3MOMKEH.

MHorue TaJlaHTIUBBIC JIIOJAU B Pa3HOE BpeMs MBITAJTUCh U300PECTH «BEUHBIN JBUTATENb», KOTOPBIA ObI IPOM3BOAUI PaboTy, HE
3aTpayMBas SHEPTUI0, MOABOAUMYIO M3BHE. Ho Bce «u300peTeHus» Teprelud Heynaudy: 3aKOH COXpaHEHUsS SHEPIUH YTBEPKIaeT
O00BEKTHBHYIO HEBO3MOKHOCTH CO3/IaHMS TAKOTO «BEYHOTO JIBUTATEIISI.

3aKOHBI KJIACCHYECKON (PU3MKM Yalie BCEro MMEIOT BUJ 3aKOHOB M3MEHEHHS, a HE MOCTOSHCTBA (PM3WYECKUX BEIMUYWH. Tak,
HarpuMep, BTOpOH 3akoH HpIOTOHA OMUCHIBAET M3MEHEHUE CKOPOCTH TEJI B PE3yJIbTaTe JACHCTBUS CHJI Ha OTH Teja, ypaBHCHUS
MakcBeia CBSI3bIBAIOT U3MEHEHUS DJIEKTPHUECKOTO M MATHUTHOTO TIOJIeH U UX KOJMYECTBEHHBIX XapaKTEPHUCTHK.

3aKOHBI COXpaHEHUS TPEAIOIaraloT CyleCTBOBaHNE (PU3NUECKUX BEIMYHUH, KOTOPHhIC 00JIaIal0T 3aMedaTeIbHBIM CBOMCTBOM —
HE W3MCHATHCS BO BpPEMEHHU. TaKMMHU BEIMYMHAMH SIBIISIOTCS HUMITYJILC (KOJWYECTBO IBIKEHHS), MOMEHT HUMITYyJIbca (MOMEHT
KOJIMYECTBA JBYDIKEHUS), DHEPTHUS, dJIESKTPUUYSCKUNA 3apsi. biaromapst ’ToMy 3aKOHBI COXpaHEHUS ITO3BOJISIOT CACIATh HEKOTOPHIC
3aKJIIOYEHUSI O XapakTepe MoBeleHUs (U3MYECKOM CUCTEMBI JakKe B TE€X CIIydasiX, KOTJa JJisi 3TOH CHUCTEMbI JIPYyTrUe 3aKOHBI
Hen3BecTHhI. KpoMe Ha3BaHHBIX BBINIE, CYIIECTBYIOT 3aKOHBI COXpPAHEHWs, CIPaBEJIMBBIC JIUIb JUIsl OTPAaHMYEHHOIO Kiacca
(MBUYECKUX CHCTEM U SABJICHHUM. TaKOBhl MHOTOYMCIICHHBIC 3aKOHBI COXPAHEHUS B TEOPUH DJIEMEHTAPHBIX YACTHII.

Kasx b1t 3aK0OH cOXpaHEHUS MOKHO pacCMaTpUBaTh KaK KOHKPETHOE MPOSBIEHNE BCEOOIIET0 aOCOTIOTHOTO 3aKOHA COXPAHCHUS
MaTtepuu W JBWKEHHS. Ho Henmp3st ObITh YBEPEHHBIM B TOM, YTO TOT WJIM HWHOM 3aKOH WJIH €ro (OopMyIHpOBKA OCTaHYTCS
He3bI0IeMbIMH Beeraa. [1o Mepe pa3BUTHS HAyKH, PACHIUPEHHS MPEACIIOB YEIOBEYECKOTO OIbITa MPOUCXOAMIO YTOYHCHHE 3aKOHA
COXpaHEHUS DPHEPTUU. B CBS3W C TOSIBJICHUEM TCOPUU OTHOCHUTEIBHOCTH A. DWHINTEHHA 0Ka3aJoCh, YTO Macca Tejia 3aBUCUT OT €ro
CKOPOCTH, a YHEPTHIO CIEAYET OMPEICNIATh TaK, YTOOBI OHA HE 00palanach B HyJlb, KOTJa TEJIO MOKOUTCS OTHOCUTEIHFHO BHIOpaHHOMN
cucteMbl orcyeTa. C pazBuUTHEM (PU3MKH 3JIEMEHTAPHBIX YaCTHI] BO3HHUK IICJIBIN PsIT HOBBIX 3aKOHOB COXpaHeHUs (O0aproHHOTO 3apsa,
JIENITOHHOTO 3apsifia, CTPAHHOCTH, W30TONMMYECKOTO CIMHA, YETHOCTH U T.A.). lIpm 3TOM cuMTansoch, HampuMmep, YTO UYETHOCTb

6



COXpaHAETCA TMpHU JIOOBIX B3aMMOACHCTBUSX JJIEMEHTAapHBIX dYacTull. OJHaKo TO3/7HEEe TpPU TaK Ha3bIBAEMBIX CIA0BIX
B3aMMOJICHCTBHUSIX ObIO OOHApYKEHO HECOXpaHeHHE udeTHOCTU. B mporeccax, oOyCIOBIEHHBIX CIAa0BIMU B3aUMOJICHCTBHUSIMH, HE
COXPAHSIOTCS TAaKXE CTPAHHOCTh W H30TONMYECKMH chnuH. O TakuMX 3aKOHAaX COXPAaHEHWs TOBOPAT, YTO OHM SIBISIOTCA
NpUOIMKEHHBIMH (B OTJIUYME OT TOUYHBIX 3aKOHOB COXPaHEHUsSI UMITYJIbCa, MOMEHTA UMITYJIbCa, SHEPTHH U 3aPS0B).

B nauvanme mnpouworo Beka Ommu Hérep chenana HMHTEpECHOE OTKPBITHE, HWMEIOIIEE HENOCPEACTBEHHOE OTHOLIEHUE K
CYLIECTBOBAHMIO 3aKOHOB coxpaHeHus. Teopema HErep yTBepxmaer, 4TO BCSIKOMY HENPEPHIBHOMY IIPEOOPAa30BAHHUIO KOOPAMHAT,
KOIJla 3aJlaH 3aKOH IpeoOpa3OBaHHUs, COOTBETCTBYET HEKOTOpPas COXpaHSIOIIAas BEIWYMHA (MJIM, KaK TOBOPST, MHBApHaHT). A
MIOCKOJIbKY IIPE0Opa30BaHusl TECHO CBA3aHbl CO CBOWCTBAMU CUMMETPUU MPOCTPAHCTBA U BPEMEHH (OJAHOPOAHOCTh U U30TPOMHOCTh
IIPOCTPAHCTBA U OAHOPOAHOCTh BPEMEHH ), TO KaXk/I0My CBOMCTBY MPOCTPAHCTBA U BPEMEHHU JIOJIKEH COOTBETCTBOBATH OIPEICICHHBIN
3akoH coxpaHeHusa. C OJHOPOAHOCTBIO IMPOCTPAHCTBA, T.€ C CUMMETPUEH 3aKOHOB (DU3MKU MO OTHOIICHUIO K MPOCTPAHCTBEHHBIM
CABUIaM Hayajla KOOpJAMHAT, CBA3aH 3aKOH COXpaHeHUs MMIyJbca. C M30TPONMHOCTBIO IPOCTPAHCTBA, T.€. ¢ PABHOLEHHOCTBIO BCEX
MIPOCTPAHCTBEHHBIX HANPABIICHUN U, CJIEIOBATEIbHO, C CHMMETPUEN OTHOCUTEIBHO IMOBOPOTA CUCTEMBI KOOPAMHAT B MPOCTPAHCTBE,
CBSA3aH 3aKOH COXPaHEHUs MOMEHTa uMIlysbca. [1og00HBIM ke 00pa3oM mpeacTaBieHue 00 OJHOPOAHOCTH BPEMEHU (CUMMETPUHU TIO
OTHOUIEHUIO K CIBUTaM BPEMEHH) MPUBOJIUT K 3aKOHY COXPAHEHUS SHEPTrUU. ITO O3HAYAET, YTO TEUEHHE BPEMEHH caMO MO cebe He
MOKET BbI3BaTh U3MEHEHUE SHEPTUU HEKOTOPOI 3aMKHYTON CUCTEMBI.

3HaueHue TeopeMbl HéTep He orpaHMYMBAETCS TOJBKO TEM, YTO OHA YCTAHABIMBAET CBS3b KIACCUYECKUX 3aKOHOB COXPAaHEHHUS
C BUJaMH CUMMETPHUH, UMEIOIIUMH T€OMETpUYecKyto npupoay. [lpu Hanuuuu B pU3MvecKoil cucteMe CUMMETPUI APYroro pojaa, He
CBSA3aHHBIX CO CBOMCTBaMU NPOCTPAHCTBA U BpeMEHU, Teopema HéTep mo3BoiseT ycTaHOBUTH IPYTUe 3aKOHBI COXPAHEHUS.

CBs13b 3aKOHOB COXPaHEHHUs CO CBOMCTBAMHM CUMMETPHUH YCTAHOBJIEHA HA BCEX CTPYKTYPHBIX YPOBHSIX Marepuu. bospiias 4acTs
TEOPUU HJIEMEHTAPHBIX YaCTHIl MOCTPOCHA Ha aHAJIM3€ 3TUX CBOWCTB. [TOHATHS yacTHIIBI U AaHTUYACTHIIBI, YETHOCTU U T.JI. OOs3aHbI
CBOMM IPOUCXOKICHUEM CUMMETPHUH. JTa CBA3b SBISAETCS HACTOJIBKO (PYHIAMEHTAIbHOM, UTO €€ MOKHO CUUTaTh Haubosiee MOJHbBIM
BBIpaKEHUEM BCEOOIEH Uaeu COXpaHEHUS B IPUPOJIE.

Yem Oosbliie OMBITHOTO MaTepuaia HaKariuBaeT (PU3uKa, TeM IOJIHEE U TOUHEE CTAaHOBSTCS ee TeopuH U 3akoHbl! Benp mrobast
Teopusi, 000 (U3MUECKUN 3aKOH — 3TO 3aKJIIOUEHHUS, MPUOJIMKEHHO COOTBETCTBYIOIIUE JEHCTBUTEIBHOMY IOJOKEHHUIO JIeT B
pUpoze.

dusuka Bcerga Obia U Bcerga OyneT Haykol ombITHOW. JIroOoe ¢u3myeckoe McCciieoBaHUE HAUMHACTCS C OIBITA U OIBITOM,
MOATBEPKIAIOIIMM WM OMPOBEPraloOlIUM BBIIBUHYTYIO TMIIOTE3Y WM TEOPHIO, 3aKaHYMBaeTcs. Jl[aHHbIE HOBBIX OMBITOB YTOUHSIOT
(u3HUYeCcKre 3aKOHBI U TPAHULbI UX IPUMEHUMOCTH, «IOJIIPABIIAIOT) (PU3HUECKUE TEOPHH.



@du3nka — HE 3acThiBlIAas, HE 3aKOHYEHHAs, a HEMPEpPhIBHO pa3BHUBAIONIasCs Hayka. Du3nyeckas KapTUHA MHpa
MOCJIEA0BATEIbHO, HEMPECTAHHO MPUOIMIKAETCS K O0BEKTUBHOM JE€HCTBUTEILHOCTH.

Iess nporpaMmmbl

Lleny momonHUTENbHOU OOIIEpa3BUBAIOIICH MPOrpaMMbl - COACHCTBOBATH (HOPMHUPOBAHHMIO Y OOYYAIOUIUXCS HAYYHOTO
BOOOpaKEHHUSI U MHTEpeca K YrIyOJeHHOMY M3Y4YeHHUIO (PU3UKH, pa3BUTHE Y OOYYAIOIIUXCS WHTYHUILUHU, (POPMAIbHO-TOTHUECKOTO U
QITOPUTMUYECKOIO MBILIUICHUS, MOHUMaHUS (PU3MUECKONM CTOPOHBI MNPUMEHSEMBIX MAaTEMaTHYECKUX MOJeNel, (opMupoBaHUE
MO3HABATEJIbHON aKTUBHOCTH, MOTPEOHOCTH K HAyYHO-HCCIEA0BATENbCKOM AESITEIbHOCTH B IPOLIECCE CAMOCTOATEIbHOU padoThl,
BOCIIUTAHUE HAYYHOU KYJIBTYPBI.

OTnuuuTenpbHass OCOOEHHOCTh MPOTpaMMbl COCTOMT B TOM, 4YTO COOTBETCTBYIOLIAs IIporpaMMa JOJDKHA HE TOJIBKO
IPOJAEMOHCTPUPOBATh POJb (PU3MKH KaK OCHOBBI BCETO COBPEMEHHOTO €CTECTBO3HAHMs, cPOpPMHUpPOBATH y OOydaromMxcs olliee
¢du3znyecKoe MUPOBO33PEHHE, HO U PA3BUTh TBOPUECKOE MBIIICHHUE.

Takske 1ebl0 IpOrpaMMBbl SIBIISIETCA pa3BUTHE U (OPMHUPOBAHUE UHTEPECA 00YUAIOIIUXCS K U3YYEHHIO (PU3MKU W BOCIIUTAHUU
YyBCTBa TOPAOCTH 33 OTEUECTBEHHYIO HayKy, (JOPMHPOBAHUU MPEJCTABICHUN O NMOCTAHOBKE, KiacCU(UKAIMU, TPUEMAX U METOJIax
pemieHus (pu3aMyecKux 3anad, GOpMUPOBAHUS YMEHUU NMPUMEHATh UX AJIA PELICHUS KAYECTBEHHBIX M PACUETHBIX 3a]a4, YMEHUS
MPUMEHSTh 3aKOHBI JUIsl OOBSICHEHUS PA3JIMYHbIX SIBJICHUH, MPOUCXOIAIINX B IPUPO/IE.

OO6pazoBaTenbHas A€ATEIBHOCTD MO TOMOJHUTEIBHBIM 00111€00pa30BaTENbHBIM MPOrpaMMaM HallpaBjieHa Ha:

— (hopMUpOBaHKE U Pa3BUTHE TBOPUECKUX CIMOCOOHOCTEHM O0yJaroNInuxcs;

— BBISBJICHUE, Pa3BUTHE U TOJCPKKY TAJAHTIMBBIX 00YYAIOIINXCS, a TAKXKE JIUII, POSIBUBIIKMX BbIIAIOIIUCCS
CIIOCOOHOCTH;

— TIpo(hecCHOHaTBHYI0 OPUCHTAIIUIO O0yYarOIINXCS;

— co3J1aHue 1 obecreyeHne HeOOXOIUMBIX YCIOBUH JIJIsl INYHOCTHOTO Pa3BUTHSA, TPOPECCHOHATIEHOTO
CaMOOTPEEICHHS U TBOPUYECKOTO TPyJa O0yUarOIINXCS;

— COMAIMN3alnuIO U agalriTaliiuro 06yqammnxc;1 K ’K3HH B O6IH€CTBG;



— (hopMupoBaHue 00IIeH KYJIbTYPhl 00yJarOITUXCS;

3agaum naHHOM 00pa3oBaTeIbLHON NPOrPaMMBbI

1. Obpazoeamenvnvie:

OOyueHne METOIMKE ITOMCKA PELICHUS] HETPUBUAJIbHBIX 3a/1aHU;

OBnazneHus yMEHUSIMU [IPOBOJUTH HAOIIOAECHNUS, IUIAHUPOBATh U BBINOIHATH SKCIIEPUMEHT, BBIABUTATh THIIOTE3Y U CTPOUTH
MOJEIHU JUIsl OOBSICHEHUSI SKCIIEPUMEHTAIIbHBIX (DAKTOB;

AHanu3 MpeACTaBICHHBIX 33/1a4, UX CTENEHU CII0KHOCTH, MBICIIEHHOE PAaCUJICHSIsI €T0 HA OCHOBHBIE COCTABHBIC YACTH.

2. Bocnumamenonuie:

dopMupoBaHUE HAYYHOTO MUPOBO33PEHUS;

[IpoOy>xneHne uHTEepeca K MpeAMETY Yepe3 3aHUMAaTeNIbHbIE YIIPAKHEHUS;

Pa3BuTh HHTEpEC U MOJTOKUTEIHHYI0 MOTHBAIUIO U3yUYEHUS (PU3UKH;

dopMHpOBaTh YCHIYUBOCTH M TEPIICHUS TPU PEIICHUN CJIOKHBIX 3a/1a4;

dopMHpoBaHUE MMO3HABATEIHHOTO HHTEpECa K (PU3UKE M TEXHUKE, Pa3BUTHE TBOPUYECKUX CITOCOOHOCTEHN, 0CO3HAHHBIX MOTHBOB
YYEHHS; TIOJIFOTOBKA K TIPOJIOJDKEHUIO 00pa30BaHUs U CO3HATEILHOMY BHIOOPY Mpodeccuu;

Bocrnutanust HaBBIKOB COTPYIHMYECTBA B MPOIECCE COBMECTHON pabOThl, YBAKUTEIHLHOTO OTHOIIEHUS K MHEHHUIO OIIMOHEHTA B
MPOIIECCe TUCKYCCUH, Pa3BUTHE CIOCOOHOCTH J1aBaTh MOPATbHO-ITHUECKYIO OLIEHKY (haKTaM U COOBITHSM.

3. Pazeusarowue:

dopMupoBaTh MPEJACTABICHUS O MOCTAHOBKE, KJIacCH(UKAIMK, MPUEMaX W METOJaxX PEHICHUS OJUMIUAIHBIX (DU3UIECKUX
3a/1ad;

Pa3BuTne TmO3HABAaTENbHBIX HWHTEPECOB, MHTEIUICKTyaIbHBIX M TBOPYECKUX CIIOCOOHOCTEH ydYalluxcsi B IIpoliecce
CaMOCTOSTEIILHOTO MTPUOOPETEHHUSI 3HAHUM M YMEHUI MO0 (DU3UKE C UCTOIH30BAHUEM PA3IMYHBIX MCTOYHUKOB MH(GOpPMAIIH, B
TOM YHCJIC U CPENICTB cOBpeMeHHbIX nH(popmarmonHsix Texnoioruit (MHTEPHET);

PazBuTre wmbiuieHus oOydaromuxcsi, GopMUpOBaHHE y HUX YMEHUN CaMOCTOSTEIHHO MPHOOPETaTh W MPUMEHSTH 3HAHMUS,
HaOII0AaTh ¥ OOBACHATH (HU3NUCCKUE SIBIICHUS,

PazBuTHe hpU3NYECKOro MBIILIICHUS, CMEKAIIKH, DPYIUIINH;



e [loBBIINICHUE MBICIUTECILHOM AKTUBHOCTHU ydamuxcs H HpI/IO6p€TCHI/IC HABBIKOB JIOTHMYCCKOI'O MBIINIJICHUA 110 HpO6JI€MaM,
CBA3aHHBIM C peaanoﬁ KHU3HBIO,

HoBu3zua

HoBu3Ha gaHHOMN IporpaMMbl 3aKI0YaeTCS B «IOTPYKECHUU» B MUP (u3uKkd. CO34af0TCs YCIOBHS ISl Pa3BUTHS MOTHBHPOBAHHBIX
JCTel, BKIIIOYas JAeTel, YbM yCIeXH B (DH3MKE B HACTOSIIMHA MOMEHT MOJXKET, €lle He MposBUIMCh. IIpoBoautcs padota ¢
MEPCICKTUBHBIMHU JCTHbMH, OTHOIICHHH KOTOPBIX €CTh CEphbE3HAs HAJICKIa Ha JaJbHCHIIMI KaueCTBCHHBIM CKAa4YOK B Pa3BHTHH HMX
CITOCOOHOCTEHA.

2. VUEBHBIA IJIAH

o Kosmnuecr ®opMBbI KOHTPOJIA
< ¢ Ha3BaHue TeMbl BO 4aCOB
1 |3akonsl B 12 Peuiennie pa3HoypoBHEBBIX 337a4 «CTapTOBBII YPOBEHbBY.
MaKpOMMUPE.
2 | 3aKOH coXpaHEeHUs 6 Pemenne pasHoypoBHEBBIX 3a71a4 «ba30BbIN ypOBEHD).
MMITYJIbCA.
3 | 3akoH coxpaHEHUs 6 Pemenune 3a1a4u MOBBIIIEHHOMN CIIOKHOCTH.
MOMEHTA UMITYJIbCA. Pemenne onmnvnuaaneix 3aaa4 «[I[poaBUHYTBIN YPOBEHBY.
4 | 3aKOH coXpaHEeHus 6 Pemenne pazHoypoBHEBBIX 3a1a4 «ba3oBblil ypoBeHb» U «IIpoaBHHYTHIN
DHEPIUU B MEXAHHUKE. YPOBEHBY.
5 | [Ipumenenue 2 Pemenne paznoypoBHeEBbIX 3a11a4 «ba3oBeiil ypoBeHb» U «IIpoIBUHYTHIN
3aKOHOB COXPaHEHUs YPOBEHBY.
SHEPIUM U UMITYJIbCa
K HEKOTOPBIM
3aja4am
KJIACCUYECKOU
MEXaHHKHU.

10



6 | BHyTpeHHss sHEpTUs 8 Pemenne pasHoypoBHEBBIX 3a1a4 «ba3oBblii ypoBeHb» U «lIpoaBUHYTHIN
u pabota. 3akoH YPOBEHBY.
COXPAaHEHUS YHEPIUH.

7 | 3aKOHBI B 14 Pemenue pazHoypoBHEBBIX 3a1a4 «ba30Bbll ypoBeHb» U «IIpoaBUHYTHIN
KJIACCUYECKON YPOBEHBY.
TEOpUHU
JIEKTPOMArHeTU3Ma.

8 | 3akoHbI cOXpaHEeHUs 14 Pemenue pazHoypoBHEBBIX 3a1a4 «ba30Bbli ypoBeHb» U «lIpoaBuHYTHIN
B MUKPOMMUDE. YPOBEHBY.

UTOI'O 68

YUYEBHO-TEMATHYECKUH IIJIAH

Ne Ha3BaHue Tembl KoJsnuyecTrBo yacoB
TEeM o0uree TeoOpus NPaKTHKA
bl
1 | 3akoHBI B MAKpOMHPE. 12 6 6
2 | 3aKOH COXpaHEHUS UMITYJIbCA. 6 3 3
3 | 3akoH coXpaHEHUS MOMEHTA UMITYJIbCA. 6 3 3
4 | 3aKOH COXpaHEHUs SHEPTUU B MEXAHUKE. 6 3 3
5 | [IpuMeHeHne 3aKOHOB COXPAHECHUS
SHEPIUU U UMITYJIbCA K HEKOTOPBIM 2 1 1
3a/1ayaM KJIACCUYECKOW MEXaHUKHU.
6 | Bayrpennss sueprus u pabota. 3akoH 8 4 4
COXPaHEHUs YHEPTHH.
7 | 3aKOHBI B KJIIACCHYECKON TEOPHUHU 14 7 7
ANEKTPOMarHeTU3MA.
8 | 3aK0oHBI COXpaHEHUsI B MUKPOMHUPE. 14 7 7




| | UTOI'O | 68 | 34 | 34

3.COAEPKAHUE ITPOI'PAMMBI:
3akonbl B Makpomupe. (12 yacos).

Teopus: Unctpykrax no Th u 6e3onmacHomy uHTepHETY. 3aKoH Apxumenaa. 3akoH bepHyiu. 3akoH paBHOBecus pbryara («30J0Toe
MpaBUJIO MEXaHUKN»). OTHOCUTENBHOCTh JBIWKEHUS. VHepluaabHble CHUCTEMBbl OTCYeTa. 3akoHbl HploTOHA. 3aKOH BCEMHUPHOTO
TArOTeHHUs. Penienue 3a1a4 Ha 3aKOH BCEMUPHOTO TATOTEHUs. 3akoH ['yka.

Ilpakmuka: WuauBugyanbHas paboTa ¢ O0Oy4alollMMHUCS C pa3HbIM YPOBHEM YCBOCHHs Yy4yeOHoro wmatepuana. Perenue
Pa3HOYPOBHEBBIX 3a7a4. «CTapTOBBIM YpOBEHb». Penienue 3a1a4u no 3akoHy ApxuMena, 1o 3aKkoHy bepHyIuid, 1o 3akoHy paBHOBECHS
pbluara, Ha 3aKOH BCEMUPHOTO TATOTEHUS U Ha 3aKoH ['yka.

3aKoH cOXpaHeHHs UMITYJIbcA. (6 YacoB).

Teopusa: MnynibC 4aCTHLIBI M UMITYJIBC CUCTEMBI. 3aKOH COXpPAaHEHMS UMITyJbca. MIcKyccTBeHHbIE CITyTHUKM 3emud. Mmmyiibe Tena.
SBnenue otnaun. PeaktuBHoe nBukeHue. PakeTsl. /J[BukeHue 1ieHTpa Macc.

IIpakmuka: NHauBuyanbHas U rpynnoBas padoTta ¢ yyamuMucs. Pemienue pa3HOypoBHEBBIX 3a7ad. «ba3oBblil ypoBeHb) ! 3a/1au Ha
3aKOH COXPaHEHUs UMITYJIbCA.

3aK0H coOXpaHeHHsI MOMEHTA UMILYJIbCA. (6 YacoB).

Teopusi: KuHeTndeckass PHEpPrusl BpAIIAIONIETOCS TBEPAOTO Tela. MoOMEHT wHepuuu Tena. PabGoTa BHENTHUX CHII. YpaBHEHUE
MOMEHTOB. 3aKOH COXPaHEHHSI MOMEHTA UMITYJIbCa. 3aKOHBI COXPAHEHUSI U CHMMETPHSI BPEMEHU U POCTPAHCTBA.

Ipaxmuxa: UaauBunyaneHas padoTa ¢ yuamumucs. Pemenne onumnuaaasix 3agad. «[IpoaBUHYTHIN YPOBEHbY.

3aKoH COXpaHeHHs JHEPIruM B MeXaHHUKe. (6 4acos).
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Teopus: llonHas W KWHETWYECKAas HSHEPrys YACTHIBI M CUCTEMbl 4YacTHL. CBs3b MEXKIYy 3HEprued M uMIysibcoM. Pabota.
[TorenuuansHOe mose. Pabota moTeHnuanbHbIX cuil. [loTeHImanbHas 3HepTryus 4acTUIBl M CUCTEMBI YacTHIl. MeXxaHudeckasi SHepTus
CUCTEMBI. 3aKOH COXPAHEHUs SHEPTUH.

Ilpaxmuxa: UanuBuayanbHas padota ¢ oOyuatomumucs. Pemenne pasHOoypoBHEBBIX 3a1a4 «ba3oBblil ypoBeHb» u «IIpoaBunyThHIT
YPOBEHB)» Ha 3aKOH COXPAHEHUS SHEPTHUH.

IIpumMeHeHne 3aKOHOB COXPAHEHMS YJHEPIMH M MMITYJIbCA K HEKOTOPBIM 321a4aM KJIACCHYeCKOH MEeXaHUKH. (2 yaca).

Teopus: Kocmuueckue ckopocTH. CTOJIKHOBEHHSI YaCTHLL.

Ilpakmuka: NanuBuayanbHas pabota ¢ oOyuaromumucs. Pemenrue pasHoypoBHEBBIX 3a7a4 «ba3oBbiit ypoBeHb» U «IIpoaBUHYTHIN
YPOBEHBY.

BHyTpeHnHsis dJHeprus u padora. 3aK0H coOXpaHeHus JHepruu. (8 yacos).

Teopus: TepMmoauHamMu4ecKUe CUCTEMbl. BHyTpeHHsisi sHeprus. 3akoH coxpaHeHusi sHepruu (IlepBblii 3aKOH TEPMOJIUHAMUKH).
[IpuMeHeHne 3aKOHA COXpaHEHHWsl PHEPTHMHM K HEKOTOphIM IpoueccaMm B razax. Kpyroswie mporecchl. YciaoBusi paOOThl TEMJIOBOM
MamuHbl. [ukn Kaprao. 3akon Bo3pactanus s3HTponuu (BTopoil 3aKOH TEPMOJIMHAMUKH ).

IIpakmuka: NapuBuayanbHas padborta ¢ oOydaromumucs. Pemienne pasHOypoBHEBBIX 3a7au «ba3oBbiil ypoBeHb» U «IIpoaBUHYTHIM
YPOBEHB)» Ha 3aKOH COXPAHEHUS JHEPIUM.

3aKOHBI B KJIACCHY€CKOH TeOpHH j1eKTpoMaruerusma. (14 yacos).

Teopusi: 3aKOH COXPAaHEHHMS DJIEKTPUUYECKOIo 3apsaa. 3akoH KyloHa — OCHOBHOM 3aKOH 3JIEKTPOCTATUKH. 3aKOHBI COXPAaHEHUS B
aneKkTpocTatuke. IMITynbC 371€eKTpoMarHuTHOro notist. JlaBienune cera. 3akoHbl OMa JUisl y4acTKa LENH U IS NOJHOM Lenu. 3aKOH
Jxoyist — JleHna. 3akoH JIEKTPOMAarHUTHOM MHAYKIIMH. 3aKOH OTPa)KEHUsS CBETA U 3aKOH MPEJTOMIICHHUS CBETA.

IIpakmuka: NaguBuayanbHas pabota ¢ oOydaromumucs. Pemenue pasHoypoBHEBBIX 3anad «ba3oBbiil ypoBeHb» U «lIpoaBuHYyTHIN
YPOBEHBY: MO 3aKOHY COXPAHEHUS JIEKTPUYECKUX 3apsAoB. Ha 3akoH Kynona, Ha 3akoHbl OMa, Ha 3akoH J[xoyns — JIeHna, Ha 3aKOH
3/M UHAYKITUH.

3akoHbI coOXpaHeHusi B MUKpomupe. (14 yacoB).
13



Teopusa: TloHsTHs 3HEPTUM U UMITyJibca B MUKpomupe. Knaccuueckue 3akoHbl coxpaHenus u 3gdext Komnrona. PenstuBuctckoe
BBIpOKEHUE CBSI3W MEXIY SHEprued u HuMImyibcoM. Kiaccuueckue 3aKOHBI COXpaHeHus M mpobiema Oera-pacmanga. 3aKOHBI
COXpaHEeHUs1 0APHOHHOIO U JIEITOHHOIO 3apsA0B. 3aKOH COXPAHEHUS] CTPAHHOCTU. 3aKOH COXPAHEHMS M30TOMMYECKOr0 CIMHA. 3aKOH
coxpaHeHusl YeTHOCTU. CUMMETpHsI B MUKPOMHUpPE. 3aKOHBI COXPAHEHUS B SIEPHBIX PeakUuax U pacnanax. [IpaBuiia «cMenieHus».

Ilpaxmuxa: NUanuBuayanbHas padota ¢ oOyuarouumucs. Pemenne pasHOypoBHEBBIX 3a1a4 «ba3zoBelil ypoBeHb» u «IIpoaBunyThIf

YPOBEHBY.
OcHOBHbBIE 3HAHMS ¥ YMEHUS YYAIIUXCH.

OO6yuaroruMcst HEOOXOAUMO 3HATh:

IlonsiTus: MaTCpuaJibHasa TO4YK4, YCKOPCHUC, IICPCMCIIICHHUC, MaCCa, CHUJIA (CI/IHa TAKCCTH, CHJIa yr[perCTI/I), BCC, HCBCCOMOCTD,
HUMIIYJIBC, HHCPpLHHAJIbHAA CUCTCMA OTCUCTA, pa60Ta CHUJIbI, ITIOTCHOHUAJIbHAA W KMHCTHUYCCKAA ODHCPIUA, aMIINTydd, IICpUOA, 4aCcTOoTa
KOJ'IG68HI/II>1, MOMNCPCUYHBIC U IIPOAOJIBHBIC BOJIHBI, JJIMHA BOJIHBI.

3aKoHbI M IPUHIMIBI: 3aKOHBI HbIOTOHA, MPUHLIKIT OTHOCUTEIBHOCTH ['anuiies, 3aKOH BCEMUPHOTO TATOTEHHUs, 3aKOH I 'yKa,
3aKOH COXPAHEHMS UIMITYJIbCa, 3aKOH COXPAaHEHHUSI U MPEBPAICHUS SHEPTUU.

IIpakTHuyeckoe npumeHenue: nprkeHue MC3, peakTuBHOE NBHKEHHE, YCTpoMcTBO pakeTsl, KII/[ MammH 1 MeXaHU3MOB,
IMOABEMHAS CUJIA KPbLJIA CAMOJIETA, UCIIOIb30BAHUE 3BYKOBBIX BOJIH B TEXHUKE.

OOGyuaronuMcst HE0OXOAUMO YMETh:
[Tonb30BaTHCS CEKYHOMEPOM.

W3mepsTh M BBIUUCTATH (DU3WYECKUE BEIUYWHBI (BpPEMs, PACCTOSHHUE, CKOPOCTb, YCKOPEHHE, Maccy, CHIY, MKECTKOCTb,
KOd(DPUITMEHT TpeHwus, UMIyJbc, padoTy, MomHocTh, KIIJ[ mexanu3MoB, mepuon KojieOaHUN MasSTHHKA, YCKOPEHHE CBOOOIHOTO
TaIcHus).

UutaTh U CTpOUTH TpaduKH, BHIPAKAIOIINE 3aBUCUMOCTh KMHEMATHYECKUX BEJIMYMH OT BPEMEHHU IPU PABHOMEPHOM U
PAaBHOYCKOPEHHOM JIBUKEHUSX, CHIIbI YIIPYTOCTH MpHU JAehOpMaIivH.
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Pemate npocreiimme 3a1aun Ha ONPEICIICHUE CKOPOCTH, YCKOPEHUS, IYTU U MEPEMEILICHUS IPU PABHOYCKOPEHHOM JIBUKECHHH,
CKOPOCTH U YCKOPEHMS NPHU JIBWKCHUHU Tejla MO OKPYNKHOCTH C MOCTOSHHOM MO MOJYJK CKOPOCTBIO, MACChl, CHJIBI, UMITYJIbCA,
paboTel, MottHOCTH, SHepTHH, KI1JI, TIrHBI BOTHBI, yCKOPEHHSI CBOOOHOTO MAICHHUS 110 TIEPUOYy KoJieOaHU MasTHUKA.

N300paxaTh Ha 4epTeKe MPHU PEIICHUN 33a]a4 HAIIPABJICHUSI BEKTOPOB CKOPOCTH, YCKOPEHUsI, CHIIbI UMITYJIbCA TEJA.
KAJIEHAAPHO-TEMATUYECKOE IINTAHUPOBAHUE

) &
N PHEE @ 6
° e © opMa padoThI
Tema =23 & % JlaTta pmap ’
ypoka = ) KOHTPOJIA
S e | &
= =
1 3aKoHBI B MAKpOMHPE. 12 6 6
1. Hucrpykrax o Th u Ge3omacHoMy HHTEpHETY. 3aKOH Jlexuwust.
Apxumena. 3akoH bepnymu. Pemenue 3amgad no 3akony NunuBuyanbHas paboTa
ApxuMenia 1 1o 3aKoHy bepHyuu. ¢ yuyammmucs. Pabora ¢
2 1 1 JUTEPATYPOH.
CocraBnenue u
odopmiIeHUE JOKIAI0B U
pedepartos.
2. 3akoH paBHOBecusi pbryara («30JI0TO€  TPABUIIO Textms
MexaHuKn»). PellleHue 3amay 1Mo 3akOHYy paBHOBECHS 2 1 1 '
Pemenune 3agau.
phlyara.
3. OTHOCUTEIBLHOCTh JBUKCHUS. Jlexums. Y CTHBIN ompoc.
NuepumnanbHbIe CHCTEMBI OTCYETA. 2 1 1 Pemenne
Pa3HOYPOBHEBBIX 33/1a4.
4, 3akoubsl HeroToHA. NunuBuayanbHas paborta
2 1 1 ¢ yyamumucs. Pemienne

3a/1ay pa3HOro YpOBHSI.
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5. 3aKOH BCEMUPHOTO TAroTeHus. PernieHue 3a1a4 Ha 3aKOH NunuBuayanbHas pabota
BCEMUPHOTO TATOTCHUSI. C YYAIIUMHUCS, PEUICHUE
OJIMMITMAJHBIX 3a]1a4.
6. 3akoH ['yka. Pemenue 3a1au Ha 3akoH ['yka. Jlexmus.
Pemenne 3agau.
IIpakTukym.
2 3aK0oH CoOXpaHeHHUs] MMITYJIbCA.
7. NMmyiibC 4aCTHULBI U UMITYJIBC CUCTEMBI. Jlekmus.
3aKOH COXpAHEHHUSI UMITYJIbCA. Pemenue 3amay.
8. HckyccTBeHHble crmyTHHKM 3emiu. Mwmmynsc  Tena. @pOHTAIBHBIN OITPOC.
SIBaenue ornaun. PeaktnBHOE nBIkeHue. PakeTol. Pemenne 3amau.
Q. JIBr>keHUE EeHTpa Macc. Cemunap. [Ipaktukym,
Pemienue 3a1a4 Ha 3aKOH COXPAaHEHUSI UMITYJIbCA. pelIeHus 3a1a4 pa3Horo
YPOBH3I.
3. 3aK0H COXpaHEeHHUsI MOMEHTA HMITYJIbCA.
10. Kunernueckast sHeprusi Bpallaromerocsi TBEpJAOTo Tela. NunuBuyanbHas paboTa
MOMEHT UHEpIUY Tea. ¢ yyamumucs. Pemenne
3a1a4 pa3HOTO YPOBHSI.
11. PabGota BHemHUX cwl. YpaBHEHHE MOMEHTOB. Y CTHBIN onpoc, pelieHue
3a1a4 pa3HOTO YPOBHSI.
12. 3aKOH COXpaHEHHWs MOMEHTa HUMITYJbCa. 3aKOHbI OO6cy)xaeHne OCHOBHBIX
COXpPAaHEHUS] U CHUMMETPHUSI BPEMEHH W MPOCTPAHCTBA. TEOPETHUYECKHUX
Pemenue 3anau. MIOJIOKEHUN 1O TEME
3aHATHUs. Pemenune 3anay.
4, 3aK0H coOXpaHeHUsI JHEPIUH B MEXaHUKE.
13. [TonHas ¥ KUHETHYECKass PHEPTUsI YACTUIIBI U CUCTEMBI Jlexuust.
yacTull. CBA3b MEKy SJHEPTUEN U UMITYJILCOM. Pemenne 3anau.
IIpakTukym.
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14. Pa6oTa. IlorennmansHoe mosie. PaboTa moTeHITMATBHBIX .

CHLIL 2 WNHuBuyabHbBIN
ONpOC, PEUICHUE 3a/1a4.
IToTeHnnabHast SHEPTUST YACTUIBI M CUCTEMBI YaCTHII.

15. MexaHnueckas SHEprusi CHCTEMBI. YcTHBIN Onpoc, penieHue
3aKOH COXpaHEHMUs SHepruu. PemieHue 3agady Ha 3aKOH 2 3a/1a4 MOBBILICHHON
COXPaHEHUS YHEPTHH. CJI0KHOCTH.

5. IIpyMeHeHMe 3aKOHOB COXPAHECHUS JHEPIrUM U

HMITYJIbCA K HEKOTOPBIM 3212a4aM KJIACCHY€eCKOH 2
MEXAHUKH.

16. Kocmuueckue ckopoctu. 2 Jlexims.
CTOJIKHOBEHMS YaCTHII. Pemenne 3amau.

6. BHyTpeHHsist 3Heprusi M padoTa. 3aKOH COXPaHEHMS 3

JHEPIHH.
17. TepMoanHaMHUUeCKHUE CUCTEMBI. BHYTpEHHS SHEPTUSL. 5 Jlexuwust.
Pemenue 3amau.

18. 3akoH  coxpanenuss oHeprum  (IlepBwiii  3akoH NunuBuayanbHas u
TepMoauHaMuKH). [IpuMeHeHHne 3aKoHa COXpaHEHUs rpymnmoBas pabora ¢
SHEPIruu K HEKOTOPHIM MPOIECccaM B Ta3ax. 2 yuamumucs. Pemenue

3a/1a4 MMOBBIILIEHHON
CJII0KHOCTH.

19. Kpyrosble mpoueccbl. YcioBus pabOThl TEIIOBOM NuauBuyanbHas paboTa
Mamusbl. [{ukn Kapho. 2 ¢ yuamumucs. Pemenune

3a71a4 pa3HOTO YPOBHSI.

20. 3akoH  Bo3pacTaHusi HHTponuu (Bropoit  3akoH NunuBumyanbHas paboTa
TEPMOJUHAMUKH). 2 C y4YalllUMUCS, PEIICHUE
Peuienue 3aa4y Ha 3aKOH COXPAHEHUS] YHEPTHH. OJINMIIUAJHBIX 3a7a4.

7. 3aKOHBI B KJIACCUYECKOM TEOpUH 14

JIEKTPOMAarue€Tuima.
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21. 3aKOH COXpaHEHHUs >3JIEKTPUYECKOro 3apsaa. Pemenue Jlexnus.
3a/1a4 MO 3aKOHY COXPAHEHHUSI JIEKTPUUECKUX 3apsI/IOB. 2 Pemienue 3anau.
IIpakTHKyM.
22. 3akoH KyinoHa — OCHOBHOM 3aKOH 3JIEKTPOCTATHUKH. NuauBuyanbHas paboTa
Pemenue 3anay Ha 3akoH KynoHa. 2 ¢ yuanumucs. Pemenue
3a/iay pa3HOro YpOBHSI.
23. 3aKOHBI COXPAHEHUS B AJIEKTPOCTATHKE. NunuBuyanbHas paboTa
Nmrtynbe 351eKTpOMarHuTHOTO 1oJisi. JlaBienue cBera. 2 C YYaIIUMUCS, peIIeHue
OJIMMITUAJHBIX 3a7a4.
24. 3akonsl Oma [Ji1 ydacTKa LENW W JJIs MOJHOM LIEMHu. 2 Jlexmus.
Pemenne 3agay Ha 3akoHEI OMa. Pemenne 3amau.
25. 3akon J[>oyns — JleHma. NunuBuayanbHas u
Pemenue 3anay Ha 3akon Jlxoynsa — Jlena. rpymnmnoBas pabora ¢
2 yuamumucs. Pemenue
3a71a4 OBBILIECHHOU
CJI0’KHOCTH.
26. 3aKOH 3JIEKTPOMAarHUTHON WHIYKIIUH. 9 Jleknusi.
Pemrenue 3aay Ha 3aK0H 3/M HUHIYKITUH. Pemenne 3agau.
217. 3aKoH OTpakKeHUs CBETa M 3aKOH MPEJIOMJICHHUSI CBETA. NunuBuyanbHas v
rpynmnoBas padbora ¢
2 yuammmucs. Pemenue
3aJ1a4 MOBBIINIEHHOU
CJIO’KHOCTH.
8. 3aKoHbBI COXpaHEeHNsS] B MUKPOMHUPeE. 14
28. [ToHsATHS PHEPTUH U UMITYJIbCA B MUKPOMUDE. Jleknusi.
2 Pemenue 3anau.
IIpakTHKyM.
29 Knaccuyeckne  3akoHbl  coxpaHeHMss W d(PdEKT 2 WHuBu iy asibHBIN

18




KomnrToHa.

onpoc. Pemenue 3anau

MOBBILICHHON
CJIOKHOCTH.
30. | PensiTUBUCTCKOE BBIPAKEHHE CBSI3U MEXKIYy dHEpPrued u
NuauBuyanbHas paboTa
UMITYJIbCOM.
2 1 1 ¢ yyanumucs. Pemenue
Krnaccuueckne 3akoHbl cOXpaHeHMsI U Tpobiiema Oera-
3a/1a4 pa3HOro YpOBHSI.
pacnaja.
31. 3aKOHbl COXpaHEHHMs OapUOHHOTO M  JIEITOHHOIO OO6cyx1eHrne OCHOBHBIX
3apsI0B. 2 1 1 TEOPETUYECKHUX
IIOJIOYKEHHM 110 TEME.
32. 3aKOH COXpaHEHWs CTPAHHOCTH. 3aKOH COXpPAaHEHUS NuauBuyanbHas paboTa
M30TOMUYECKOTO CIUHA. 2 1 1 ¢ yuamumucs. Pemenne
3a/1a4 pa3HOro ypOoBHSI.
33. 3akoH  coxpaHeHuss  4yeTHocTH. CuMMeTpus B @pOoHTANIBHBIN OIPOC.
MHUKPOMUDE. 2 1 1 NunuBuyanbHas paboTa
C YYalIUMHUCH.
34. 3aKOHBI COXPAHEHHUS B SJCPHBIX pEaKLUsAX U pacrhajax. NunuBuyanbHas u
[IpaBuiia «cMeLeHUs. rpynnosas padoTa ¢
2 1 1 yuamumucs. Pemenue
3a/1a4 MOBBIILIEHHON
CJIOKHOCTH.
HTroro: 68 34| 34

4. KOMILJIEKC OPTAHU3AIIMOHHO-TIEJIATOT HTYECKHUX YCJIOBUM:

®opma odyuenusi: Ounas popma o0yuenus. KomuuectBo nereit B rpynme 10-12 genosexk.
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®opma opranuzanum 00pa3oBaTeJbHOM AeATeJTbHOCTH
I'pynmioBsle 3ansATHA.
®opmbl padoThI:

Bbecenpl, koHCYIBTAINH, JEKIIUH (pa300p 3a7a4, 00CYKICHHE OCHOBHBIX TEOPETUUECKUX MOJIOKEHUHN TIO TEME 3aHSITHS);
[IpakTUKyM, 3aHATHS 10 PELUICHUIO 3a]1a4 PA3HOTO YPOBHS;
NuauBuyanbHas paboTa ¢ y4aluMucs;
CamocTosITENBHOE U3YUEHUE MATEPUIIA;

TecTupOoBaHHBIN KOHTPOJIb ITOJYYEHHBIX 3HAHUN;

PaGoTa c nutepatypoii;

Cocrapnenue u opopMIIeHUE JTOKIAI0B U pedeparTos;
[IpoexTHas pabora;

DKCKypCHH;

Beuepa ¢usukuy;

Pabora ¢ UntepueTom.

Buambl nessTeJ IbHOCTH:

Pemenne pa3HbIX THUIIOB 3a]1a4;

3aHUMAaTENBHBIC OTBITHI TI0 PA3HBIM pa3jienaM (PU3NKH;

KoHcTpyHnpoBaHre mpoCcTeHIINX MPUOOPOB, UCTIOJIB3YEMBIX B y4eOHOM MPOIIECCE;
ITpumenenue KT,

3aHuMaTeNbHbIEC SKCKYPCUHU B 00JIaCTh UCTOPUU (DUBUKH,

[Ipumenenune GU3MKU B MPAKTUUECKON KU3HH.

®opMbl NO/IBEICHNSI UTOTOB PeaIU3alMU J0NOJHUTEILHOI 00pa30BaTEIbLHON NPOrpaMMBbI:

y4acTue B IIPEIMETHBIX OJIMMIINAIAX;

ydacTue B HAyYHO-TIPAKTUUECKUX KOH(PEPEHLINSAX;
MOATOTOBKA U NIPOBE/ICHUE (PU3NYECKUX BEUEPOB;
MIPOBEJCHUE PA3JIMYHOIO pOoAa KOHKYPCOB;
BBINIOJIHEHHE YYEHUYECKUX HAYYHBIX PalboT;
yuactue B «Henene puznuku» B CBOMX IIKOJIAX U JP.
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O)KHI[aeMLIe pe3yJabTaThI:

ITo oxoHuanuu O6y‘-IeHI/I$I ydamuecs A0JKHbI YMETh.

pelaTh 3a/1a4y Pa3HbIX THIIOB U PA3HOTO YPOBHSI CJIOKHOCTH;
MOJTy4aTh JOMOIHUTEIbHbBIC 3HAHUS 10 (PU3HKE;

paboTaTh ¢ IUTEPATYPOIi;

0(hOpMHTB JTOKITA B COOTBETCTBUU C MPEABSIBISIEMBIMU TPEOOBAHHUSIMU;

pabotats B cetu MHTEpHET;

aHAM3UPOBATh (PU3HUECKOE SBJICHUE;

POTOBapUBATh BCIYX PEIICHNUE;

aHAM3UPOBATH MOJTyYECHHBIN OTBET;

KJIaccu(UIIMPOBATH MPEJIOKESHHYIO 3a/1a4Yy;

COCTABJIATH MPOCTEHININE 33/1a4H;

MOCJIETOBATEIHHO BBIMTOJIHATH U IPOTOBAPUBATH ITAIIbl PEIICHUS;

pelaTh 3a/1a4u CpeIHEH TPYIHOCTH;

pelaTh KOMOMHUPOBAaHHBIC 33/1a4H;

BJIAJICTh PA3IMYHBIMU METOJIAMH PEIICHHS 3a/1a4: aHATUTHICCKUAM, TPaQUIECKIM, SIKCIICPUMEHTAIBHBIM H T.1I.;
BJIJICTh METOJIaMH CAMOKOHTPOJISI U CAMOOIICHKH;

Bo3pact o0yuaromuxcs, y4acTBYIOIIHMX B peajn3annu 00pa3oBaTe/ibHOIl NPOrpaMMBbl:
Bo3spact obyuatomuxcs 12-14 ner.

Cpoxu peanu3anuu JaHHOH 00pa30BaTeJbHOM MPOTPAMMBI:

[Iporpamma paccuntana Ha 1 yueOHsI rof. [IpogomkuTensHOCTh Kypca 68 4acoB.
O0beM Harpy3Ku B HeAeJII0:

OO0bem Harpy3kd B HEJIENo: 2 Jaca.

CpencrBa 00y4eHus:

Ilepeuensv odoopyoosanusn (uncmpymenmot, Mamepuaibvl U RPUCHOCOOIEHU).
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HaumenoBanue o00pyroBaHus KosmuyecTBo
(MHCTPYMEHTOB, MATEPHAJIOB M IPUCIIOCO0IEeHU )
IlepcoHanbHBIN KOMIBIOTED 1
MyJIbTUMETUNHBIA TPOEKTOP 1
Y CTpOKCTBO [UIsl 3a1ITOPUBAHUSL OKOH 1

Ilepeuenv mexnuueckux cpeocme ooyuenus.

HanMeHOBaHHe TEXHHUYECKHX CPEICTB 00yUeHUsI KoauvecTBo
Jlocka 2
Men 3
['yOka st mocku 2
ITapra 20
Crynbs 20

Hepeueub yueﬁuo-ﬂwm 00UYECKUX Mam epuaios.

HaumeHoBaHue y4e0HO - METOAUYECKHUX MAaTEPUAJIOB KoJui-Bo

1. [leppimikun A.B. ®usuka 7-9. - M.: Jlpoda, 2016. 1

2. Jlykamuk B.W. Coopuuk 3aaa4 o ¢usuke. - M. 1
[Tpocsemenne, 2010.

3. PeimkeBud A.I1. ®usuka. 3agaunuk. - M.: [lpoda. 1

4. banam B.A. 3agauu o ¢pusuke U METOJIbI X pelieHus. - M. 1
ITpocsenienne, 2001.

5. Tonbndap6 H.M. ®duszuka. 3agaunuk. YdyebHoe nocodue st 1
o0meoOpaszoBarenbHbIX yupexaeHuil. - M.: JIpoda,2003.

6. Manuna H.C. ®usuka. Pemenne 3a1a4 moBBIIEHHON 1

cnoxuoctr. M3narensctBo Cankr-IleTepOyprckoro
yHuBepcuteta, 2014.
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7. Cnoboneuxuit N.I1I., OpnoB B.A. Bcecoro3Hble 0MMITAA]IBI TIO 1
dusuke: [Tocobue mst yaammxcest — M.: [Ipocsemenne, 1983.

IInanupyemble pe3y/ibTaThl 0CBOCHHS 00Pa30BATEJIbHOI IPOrPAMMABI.

Ooicudaemvimu pe3yrbmamamu. 0C80eHUsI 00Pa308amMeNbHOU NPOSPAMMbL SIBIISIOTCS: MOJyYEHUE IPEJICTaBICHUM O METOAax
HAyYHOTO [IO3HAHUS MPHUPOABI U COBPEMEHHOM KapTHHE MHUpA; pPa3BUTHE I103HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYalbHBIX U
TBOPUYECKHUX CHOCOOHOCTEH Ha OCHOBE OIIBITa, CaMOCTOSATEIbHOIO TNPUOOPETEHHS HOBBIX 3HAHUIl, aHaM3a M OLIEHKH HOBOM
MH(pOpPMaLlMU; CO3HATEIILHOE CaMOONPEIEIICHNE YUEHNKA OTHOCUTEIBHO MPOo(uis JalbHENHIIero o0yuyeHus: Wik npoQpeccuoHanbHON
JESTeIbHOCTH; MPUOOPETEHUE OIbITa MOMCKAa MHPOpPMAIMK 0 33JaHHON TEME, HaBBIKOB IPOBEJIEHUS OIBITOB C MCIOJIb30BAHUEM
MPOCTHIX (PU3NYECKUX TPUOOPOB U aHAJIM3A MMOJYYEHHBIX PE3YJIbTATOB.

[Iporpamma mocTpoeHa ¢ ONMOpod Ha 3HAHUS U YMEHUS, MOIyYeHHbIE O0y4YalOIUMHUCS MPU M3ydeHUuu (pusuku B mkoie. [Ipu
M3YYEHUU JAHHOTO Kypca aKLEHT CJIEeAyeT JejaTh Ha NMPUOOpETEHHE JTONOJHUTEIBHOM CyMMbl 3HAHUW MO (U3MKE, HA pa3BUTHE
CIIOCOOHOCTEN CaMOCTOSITENIBHO MPUOOPETAaTh 3HAHMS, MPAKTUYECKH OIIEHUBATH MOJYYEHHYI0 MH(OPMAIUIO, U3Jaratb CBOIO TOUKY
3peHus Mo o0CyXIaeMOMY BOIPOCY; MPOBOJUTH ONBITHI M JAeliaTh BbIBOABL. [losTomMy Benymmmu ¢opMamu 3aHATHA MOTYT OBITH
MPaKTUKYMbI, Ja0OpaTOpHbIE padOThI, 3aHATUS MO PEIIEHUI0 3a1ad. TeMbl MNPEACTOALIMX 3aHATUH OOBABISIOTCS 3apaHee.
[IpakTHueckoe 3HAKOMCTBO OOYYAIOIMIMXCA € SKCHEPUMEHTANIBHBIM METOJIOM HM3YyY€HHs MPUPObl Haubojiee NPOAYKTUBHO B (hopme
IPOBEJCHUST HEOONBIINX CaMOCTOSATEIbHBIX HAONIOJACHUN, OMBITOB M HccienoBaHUM. OMNbITHl, HAOMIONEHUS U CaMOCTOSITENIbHBIC
MCCJIEIOBaHMsI pacCCUMTaHbl Ha UCIIOJIb30BaHuEe 00opynoBaHus « Touka poctay.

Cucrema pe3y/ibTaTOB OLIEHKH 00Pa30BaTe/bHON MPOrPaMMblI.

VYcnemHocTh OCBOGHHUSI MPOTpamMMbl OMPENESIETCS € MOMOLIbI0 KOHTPOJIBHO-TIPOBEPOUHBIX paboT. OOyyaronifecs moyyqaror
CIHMCOK U3 paHee pa300paHHBIX Ha 3aHSITUM OJMMMMAIHBIX 3a1ad. OOydaromuecs JOKHBI HAUTH pelleHHe MPeJIoKEHHBIX 3a1ad,
CyMeTh 00OCHOBATh pEUICHUE.

5. CHUCOK JIUTEPATYPbI:
IlepeyeHb y4eOHO-MeTOAUYECKHX MATEPHAJIOB IJISI Me1aroros..
1. babkanuna JLII., benonyukun B.E., Kozen C.M. COopHuk 3a1a4 110 pu3MKe IJIs1 KJIACCOB C YIIIYOJEHHBIM H3yuyeHHeM (GUU3UKH. /
ITon penakuueit C.M.Ko3zena. - M.: Bepoym, 2013.

23



N

3opun H.U. DnextuBHsiil kypc «Metozs! pemenus puznueckux 3aaau»: — M.: Bako, 2007 (MacTepckas yquTens).

3. Kabapaun O.®., Opnos B.A., 3ubenpman A.P.®usnka. 3amaunuk. Y4uebHoe mocodre 1 001meo0pa3oBaTeIbHBIX YUPESKICHUN. -
M.: lpoda, 2014.

4. KongpateeB A.C., Y3un B.M. ®usuka. CoopHuk 3anay. —M.: @uszmariur, 2015.

5. Opnos B.JI., Caypos }0.A. Metons! perienus pusucueckux 3agad. /[IporpaMmel 371eKTUBHBIX KypcoB. @usuka. [IpodunbHoe
obyuenue. — M.: JIpoda, 2009.

6. 3.A. Bonoroxackas, A.B. Ycosa. lugaktuyeckuii Matepuain no ¢usuke 7 kinacc. —M.: «IIpocBemenuey, 1988.

7. B.M. [Iykxos. «cropudeckue 0030psl B Kypce husuku cpeaneit mkoish». [locodue aisa yuurensa. —M.: «IIpocemenuey, 1983.

8. M.I'. Kupwnosa. Kuura ans uyrenus no gusuke. —M.: «IIpocemenuey, 1986.

9. B.H. Jlanu. DxcnepuMeHTaIbHbIE (PU3UUECKUE 3314l Ha CMEKaJIKy: yueOHoe pyKkoBoaAcTBO. —M.: «Haykay, 1985.

10.J1x. Yoxkep. Guznveckuii deiiepepk. —M.: «Mup», 1988.

11. A.B. YcoBa, A.A. bo6pos. ®opmupoBanue y yyamuxcs yaeOHblx yMeHuid. —M.: «3Hanue», 1987.

12. JL.H. Jlanna. Ymenue nymats. Kak emy yunts? —M.: «3Hanue», 1975.

13. 3.A. Bonoroackas, A.B. Ycona. Jlumakruaeckuiit matepuan o gusuke 8 kimacc. —M.: «IIpocsemnienuey, 1988.

14. 8. B.M. JlykoB. «McTopudeckue 0030pbl B Kypce Gpu3nku cpenneit mroibh». [Tocodue ans yuntens. —M.: «IIpocemenney, 1983.

15. JLU. AunuudepoB, U.M. ITunmkoB. IlpakTukym MmO METOAMKE M TEXHUKE IMIKOJIBHOTO (U3MUECKOro H3KcnepumeHTa. —M.:

«ITpocsemenue», 1984.

IlepeyeHb y4eOHO-METOAUYECKUX MATEPHAJIOB I 00YYAKOLIUXCS.

1. bennpuxos I'.A., byxosies b.b., KepxxennieB B.B., Mskumies I'.5l. ®uzuka. Coopuuk 3aga4. —M.: Ponsd, Alipuc-tipecc, 2012.

2. B.M. JlepsOun. 3axonsl coxpanenus B pusuke: Ku. st BHekn. Utenus yuanuxcs. — M.: «IIpocsemienuey, 1982.

3. 3y6os B.T'., llansHoB B.II. 3amaun mo ¢usuke: [Tocobue mis camoobpazoBanus: YuedHoe pykoBoAcTBO. M.: «Hayka. I'maBnas
penakius Gpu3nKo-MaTeMaTuuecKo aurepatypbi», 2012, 256 ctp.

4. M. T'onbdep. 3akonsl coxpanenus. —M.: «Hayka», 1967.

5. Hponos U.E. CoopHuk 3aau no oduieit pusnke. - M.: Hayka. 1996.

6. Koran B.1O. Cto 3anau no ¢usuke. /Ilon pegakuueit .E. Mopnosa. — M, Hayka, 2009.

7. Ileppimkua A.B. ®usuka (Bce kiaccol). M.: «JIlpoday.
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PeimkeBuy ATl 3apaunnk no ¢usuke. M.: «/Ipoda»,2013, 193 ctp.

®duznka. YdyeOHOe MmocoOwWe aig IIKOJ W KJIACCOB C YIIIyOJIGHHBIM wm3ydeHueM ¢usukud moja pea. A.A. Ilunckoro. M.:

«IIpocsemenuer, 1993.

10. ®usnueckuid MPaKTUKYM JJIsI KIIACCOB U IIKOJ C YIayOJdeHHbIM u3ydeHueM ¢usuku, noa pea. F0.M. duka u O.d. Kabapauna. -
M.: «IIpocBemenue», 2012.

11. ®usuka. 3agauu 111 camocTosiTeabHoro pemienus. /b.J1. Aranwes u ap.- CI16. U3gatenscto CIIOIY, 2010.

12. Yepnoyuan A.W. ®usuka, 3agaun ¢ oTBETaMU U petieHusaMu. -M.; Boicias mkosna, 2013.

13. IL.T". Caenxo. ®usuka. —M.: «IIpocBemienue.

14. 1.K. Kuxoun, A.K. Kukoun. ®uzuka. -M.: «IIpocsemienue.

15. FO.A. Cene3neB. OcHoBBI a1ieMeHTapHO (usuku. —M.: «Haykay, 1974.

16. H.M. Illaxmaes, C.H. Ilaxmaes, JI.111. [llogues. ®uszuka: yaeOnuk mis 7 kia.cp.mk.-M.: «IIpoceemenuey, 1994.

17. M.M. banamos. ®u3zuka. —-M.: «IIpocBemeHuey.

18. M.4. Kynpun. ®usnka B ceabckoM xo3sicTBe. [locodue mst yuammxes. —M.: «[Ipocsemenue», 1997.

19. M.T". KuputoBa. Kaura st utenus mo ¢usuke. —M.: «IIpocsemenney, 1986.

20. JI. TanpniepiTeiin. 3abaBHas Gpu3nka: HAyYHO-TIOMYJsIpHAst KHUTA. —M.: «/leTckas nmurepaTtypay, 1993.

8.
9.

6. MPUJIOKEHUS:

OueHouHble MaTepHUaJIbl, 00eCIIeYUBAIOIINE PeATH3ANUI0 00PA30BaTEIbHOI MPOrPaMMBbI
3amaun st «CtapToBOTO ypoBHI» U «bazoBoro ypoBHs» OepyTcs ayis pernienus u3: Gusuka. 3agaunuk. 7 KII.
3amaun st «[IpoABHHYTOTO YpOBHS TOOMPAIOTCS MTPENoIaBaTesieM 13 3aad AlIIUX Ha OJIMMITHAJAX, MPOBOJAUMBIX 10 (PH3UKeE.

Cnmcok 32124 VI KOHTPOJIbHOIO 3aAHATHSA:
1. MOXHO 7M1 cUMTaTh BO3AYIIHBINA IIap MaTepUaIbHOM TOUKON MpU ONpeeIeHUN apXUMEI0BOU CUiibl Fa, A€HCTBYOIIEH Ha mIap B
BO3yX€?
2. Yepes 10 ¢ nmociie Hayana IBHXKEHUS MOE3]] pa3BUII CKOPOCTh 5 M/c. Haliure cuimy, cooOIaromyo YCKOpeHue, eclid Macca moesza
paBHa 200 TOHH.
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3. Ha kakom paccTosiHuM OT 3€MJIU CUJIA IPUTSKEHUS CITyTHUKA K HEW CTaHeT B 25 pa3 MEHbIIIEe, 4eM Ha 3emiie?

4. CKOpOCTb CKaTBIBAIOIIETOCS C TOPKH JbDKHUKA 3a 3 ¢ yBenuumiach oT 0,2 m/c go 2 m/c. OmpeaenuTe MPOEKLHIO BEKTOpa
YCKOPEHHSI JIBDKHUKA Ha OCh X, COHAIIPABICHHYIO CO CKOPOCTBIO €r0 IBUKECHUS.

5. JlepeBsaHHBIM Opycok Maccod 1 Kr paBHOMEpPHO TSHYT MO JIEPEBSHHON JOCKE, PACHOJIOKEHHON TOPU3OHTAIIBHO, C MOMOIIBIO
npyxuHbl jkecTkocThio 50 H/M. Koaddunuent tpenus pasen 0,1. Haliti yymnHenne npy>XKuHbI.

6. MoryT 11 BBIHY>KJIEHHbIE KOoJieOaHUs MPOUCXOIUTh B KoJiebaTenbHOU cucteme? B cucreMe, He sBisronieiics konedbarensHoit? Eciu
MOTYT, TO IIPUBEIUTE IPUMEPHI.

7. Ioe3n aBmxercs co ckopocThio 20 M/c. Uemy OyIeT paBHa CKOPOCTh MO€3/1a TIOCIE€ TOPMOXKEHHUS, MPOUCXOSAIIETO C YCKOPEHUEM
0,25 m/c2, B Teuenne 20 c?

8. MepeBsiHHBIN Opycok Maccoil | Kr TSHYT IO JAEpPEBSAHHOM JOCKE, PacIoOJIOKEHHOM TOPU30HTAJIbHO, C MOMOIIbIO IMPYKUHBI
xecTkocThio 50 H/m. Tlpyxuna pactanynack Ha 2 cM. Haiitu koadpuiirieHT TpeHus.

9. Ha mHype, nepekuHyTOM 4Yepe3 HEMOABMKHBIN 0JI0K, nmojaBemieHsl rpy3bl maccamu 0,2 u 0,4 kr. C KakuM YCKOPEHUEM JBUKYTCS
rpy3sl? KakoBa cuia HaTsHKEHMS IIHYPa BO BPEMSI ABVKEHHUS ?

10. Tloe3n aBWKETCS MPAMOJUMHENHO €O ckopocThio 15 M/c. Kakol myTh mpoiaer nmoe3q 3a 10 ¢ TOpMOKEHHUS, TPOUCXOISAIIETO C
yckoperueM 0,5 m/c??

11. ABTo6yc Tporaercs ¢ Mecta ¢ yckoperue 0,5 m/c’. Haiiti Maccy aBroGyca, eci K09QdUIMEHT CONPOTUBICHAS IBIKSHHIO PABEH
0,01, a makcumanbHOe TsiroBOE ycuiue 6000 H.

12. MaremaTudeckuii MasTHUK KoJie0eTcst ¢ yactoTo 2 ['t. Onpenenute nepuoa kojieOaHU U YUCIIO KOJeOaHUN B MUHYTY.

13. CkaTuBIIMiiCS C TOpHI JBDKHUK B TeueHHe 6 ¢ aBuraics mo paBHuHE. [Ipu 3TOM ero ckopocth ymeHbiuiach ot 3 m/c go 0.
Onpenenure NPOEKIUIO0 BEKTOPA YCKOPEHHSI Ha OCh X, COHANPABIEHHYIO CO CKOPOCTBIO IBUKEHHUS JIBIKHUKA.

14. ABToOYyC, Macca KOTOpPOTO ¢ TOJHOM Harpy3koil paBHa 10 T, Tporaercs ¢ mecta ¢ yckopenue 0,5 m/c2. Haiitn xosddumment
CONPOTHUBJIEHUS ABUKEHUIO, €CIIM CHJIA TATH paBHa 6 KH.

15. I'py3, xonebmronuiics Ha mpyxuHe, 3a 10 ¢ coBepmmn 35 konebanuii. Haiitu nmepuo u 4acToTy KoJIeOaHMiA.

16. Kakyro ckOpocTh mMpuUOOpETEeT aBTOMOOWIH Mpu pasroHe ¢ yckopenueM 0,4 m/c2 B teuenue 10 ¢, ecnu HayanbHash CKOPOCTH
JBIDKEHUST aBTOMOOMIIs Obl1a paBHa 10 m/c?

17. Ha miHype, nepeKMHYTOM uYepe3 HEMOJIBMKHBIN OJI0K, nmoaBemieHs! rpy3bl Maccamu 0,1 u 0,3 xr. C KakuM yCKOPEHHEM JIBHXKYTCS
rpy3bl? KakoBa cuia HaTs)KEHHS IIHYpPa BO BPEMS ABUKEHHUS ?
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18. MoryT 51 cBoOOAHBIE KOJIeOaHUs MPOUCXOIUTh B KojebarenbHOM cucteme? B cucteme, He siBistomieiics koiebarenbHoi? Ecmu
MOTYT, TO TIPUBEIUTE TIPUMEPHI.

19. Kakoe nepemernienne coBepmuT camoi€T 3a 10 ¢ mpsiMonuHeiHoro pasdera mpu HadanbHO#M ckopoctu 10 mM/c u yckopenuu 1,5
M/c??

20. ABT00OYC, Macca KOTOPOTO ¢ MOJHOW Harpy3kou paBHa 10 T, Tporaercst ¢ mecta ¢ yckopernue 0,5 m/c2. Haittu cwty Tarm, ecnu
KOd(pPUIIUEHT conpoTUBIIeHUs ABU)eHnIo paBeH 0,01.

21. Ha mHype, nepekuHyTOM 4Yepe3 HeMOABUKHBIN OJI0K, mojaBenieHsl rpy3sl Maccamu 0,4 u 0,8 kr. C KakuM YCKOPEHUEM JIBUXKYTCS
rpy3bi? KakoBa cuiia HaTs>KEHUS ITHYpPa BO BpEMSsT JBUKEHUS?

22. Kakyr CKOpPOCTb MOJIYyYUT MOJICTb PaKeThl, eclii Macca e€ 06osouku paBHa 400 1, macca mopoxa B Hel 100 r, a ra3pl BRIPBIBAIOTCS
13 coIuia co cKopocThio 360 km/u? VMicTeueHne ra3oB cCUuuTaTh MrHOBEHHBIM.

23. C nonku, OBUWXKYIIEHCS CO CKOPOCThIO 2 M/c, delmoBek OpocaeT Beciio Maccodt 10 Kr ¢ ropu3oHTaIbHOM CKOpOCThIO 10 M/c
MPOTHUBOIIOJIOKHO ABMKEHUIO JIOAKU. C Kakoll CKOpPOCTBIO CTaja JBUTAaThCS JIOJKa Mociie OpoCKa, €Ciau Macca BMECTE C Maccou
yenoBeka paBHa 300 kr?

24. Onpenenure UMMYJIbC TPYy30BOro aBTOMOOMIISI Maccoit 10 T, ABMIKYIIETOCS CO CKOPOCThIO 72 KM/4?

25. Teno maccoii 1 kr, cBoOoaHO nagaet ¢ BbIcoThl 10 M. HaiiT nmoTeHIManbHy0 1 KHHETHYECKYIO SHEPTHUIO Tella Ha PACCTOSTHUU 2 M
OT MOBEPXHOCTH 3EMJIU.

26. Yepes 10 ¢ mocne Havana JBUXKEHUS O3] pa3BUII CKOpOCTh 5 M/c. HaliiuTte cuity, cOOOIIaroIy0 YCKOPEHHE, €CJIM Macca rmoeszaa
paBHa 200 TOHH.

27. Kakyr CKOpOCTb MOJIYYUT MOJICTb PAaKeThI, eciii Macca €€ o0ooukn paBHa 400 r, macca mopoxa B Hei 100 r, a ra3pl BEIPBIBAIOTCS
13 coIuia co cKopocThio 360 km/u? VicTeueHre ra3oB CUMuTaTh MTHOBEHHBIM.

28. C nmonku, OBUWXKYIIEWCS CO CKOPOCTBIO 2 M/C, delmoBeK OpocaeT Becio Maccodt 10 Kr ¢ ropu3oHTaIbHOU CKOpocThio 10 m/c
MPOTHUBOIIOJIOXKHO ABUKEHUIO JTOAKK. C Kakol CKOPOCTHIO CTajla JBUTAThCS JIOJKA MOCTE OpOocKa, €clii mMacca BMECTEe C MacCOM
yenoBeka paBHa 300 kr?

29. I'py3, xonebmromuiics Ha ipykune, 3a 10 ¢ coBepum 35 konebanuii. Haiitu mepron u yacToty KoieOaHUI.

30. MoryT i1 BBIHYXKJIEHHBIE KOJICOaHHsSI MPOUCXOAUTH B KojebaTeapHOM cucteme? B cucteme, He sBIstonIencsl KoyieOaTeabHONU?
Ecau MoryT, To nmpuBeuTe MPUMEPHI.

31. B okeanax anuHa BoiHbI gocturaetr 270 m, a nepuon konedanuit 13.5 ¢. Onpenenure CKOPOCTh paCpOCTPaHEHUS! TAKOH BOJIHBI.
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32. 3ByK B3pbIBa, MPOU3BEIACHHOTO B BOJAC BOJIM3U MOBEPXHOCTH, TPUOOPHI, YCTAHOBJIICHHBIE HAa KOpadyie W MPUHUMAIOIINE 3BYK TIO
BOJIe, 3apeructpupoBaiu Ha 50 ¢ paHbliie, YeM OH MPUIIEN 1Mo Bo3AyXy. Ha KkakoMm paccTosiHUU OT KOpaOJisi IPOU30IIIeT B3PHIB?

33. Hutanoit masTHHUK Kosebiercs ¢ yactotol 2 ['n. Onpenenure nepuoa kojaeOaHui U YMCIO0 KOIeOaHU B MUHYTY.

34. Onpenenure o01Iee CONPOTUBJICHUE yYacTKa 1enu, ecin Ry=5 Om, R,=5 Om, R3=6 Om, R;=10 Om, Rs=5 OM, R¢=5 OM, R;=4 Owm,
R8:3 Owm.

35. Onpenenure pacrpeneiacHue Cuil Toka U HanpsbkeHuid Ha ydactke nenu AB, eciu Uag=200 B, R;=10 Om, R,=4 OM, R3=4 Owm,
R4:5 OM, R5:5 Owm.

36. Haueptute cxeMy 2JIEKTPUUECKOM 1IETIH, COJEpKaIlel OJIMH TalbBAHUUECKHM 3JIEMEHT U JIBE JIAMITbI, K&KIYIO U3 KOTOPBIX MOMKHO
BKJIIOYATh OTJEIBHO.

37. Y4acToK Lenu COCTOUT M3 ABYX IOCIEAO0BATEIbHO COCAMHEHHBIX MPOBOJAHUKOB, cOnmpoTuBieHUsT KOTOpbIx 40 Om u 60 Owm
cootBeTcTBeHHO. Hanpsikenue Ha yuyactke nenu 60 B. Kakoe Ko1u4ecTBO TEMIOTHI BBIAEIUTCS B KaXI0M U3 PE3UCTOPOB 3a | MUH?

38. Kakoi mivHBI HaxoO B35ATh HUKEIMHOBYIO npoBoioky (p=42*10° Owm*m) mromamnsio
nonepeyHoro  ceuenus 0,84 MM°,  9TOOBI Es Es U3rOTOBUTH HarpeBarens Ha 220 B, mnpm
MIOMOIIIY KOTOPOT0 MOKHO OBLIO ObI HArpeTh S5 1 H j—__‘é Bogbl ot 50 °C o kumenns 3a 10 muH pu
KITJ 50 %? Es Rs

39. Kakoe KOIMYECTBO BEIIECTBA COIEPKUTCSA B raze, eciu npu pgasieHnu 100 xlla wu

temnepatype 300 K ero oobem pasen 50 n1?

40. Ilpu cxxatuu raza ero oobeM ymenbimiics ¢ 10 1o 5 i1, a naBnenue noseicuiioch Ha 100 kIla. Halitu nepBoHauanbHOE JaBlCHUE.
41. Kaxoit 06bem 3aitmer ra3 npu 67 °C, eciu mpu 27 °C ero 06bem 6bit 10 1?2

42. TIpu temmeparype 17 °C naBnenwe rasa B 3akpbitoM cocyze 65110 100 kITa. Kakum 6yer nasiaenne npu temmeparype — 23 °C?
43. KakoBo J1aBiieHHE CKATOTO BO3/yXa, HAXOAAIIETOCs B OayutoHe BMecTUMOCThIO 30 71 mpu 17 °C, ecitit macca sTOTO BO3/yxa 2 Kr?
44. Tlpu yBenuyeHUH JaBJieHUs B 2 pa3a 00beM raza ymenbuiwicsa Ha 50 mui. Haiitu nepBoHauanbHbINA 00BEM.

45. Ilpu yBennueHun abCOMIOTHOM Temmeparypsl B 1,5 paza o0bem raza yBenuumics Ha 50 cm®. Haittu MePBOHAYAIILHBIN 00BEM.

46. JlaBieHne BO3IyXa B aBTOMOOHIBHOM muHe mpu Temmepatype -23 °C 6bu10 200 kIla. Kakum cTaio JaBieHue, eciid B pe3ylIbTaTe
JUTUTEILHOTO JBUXKEHHST aBTOMOOMJISI BO3/IyX B IIIMHE Harpescs a0 37 0C9

47. HaiiTu Maccy PHpPOIHOTO TOPIOYEro rasa oobemMoM 70 M°, C4HTasi, 4TO 0OBEM yKa3aH MPU HOPMAIBHBIX YCIOBHAX. (MOISpPHYIO
Maccy MPUPOJTHOTO TOPIOYETO T'a3a CYMTATh paBHOM MoJIsipHO# Macce metaHa (CHy)).

48. Ilpu yMeHbIlIeHUH AaBiieHus B 2 paza o0beM rasza ypenuuwics Ha 100 mi. HaliTu nepBoHavanbHbI 00bEM.
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49. Kakosa Obl1a HadajibHAS TEMIIEpaTypa BO3/IyXa, €Ciu npu HarpeBanuu ero Ha 5 K o0wem yBemmuuics ¢ 3 go 5 n?

50. [Ipu kako# TeMIiepaType HaXOJIUJICA ra3 B 3aKPBITOM COCYE, €Cii npu HarpeBanuu ero Ha 200 K naBienue Bo3pocio B 2 pa3a?
51. Kakoe KOJIMIECTBO BEIECTBA COACPIKUTCS B raze, ecim npu gasiermnu 200 kI1a u temnepatype 100 K ero o6sem paBen 5 m°?

52. Ilpu yBenTu4eHUM aBJICHUS B 5 pa3 o0beM raza ymeHsImics Ha 10 cv®. Haiita MepBOHAYATILHBIA 00BEM.

53. KakoBa ObuTa HauaabHas TEMIIEpATypa BO3ayXa, ecim npu HarpeBanuu ero Ha 50 K o0beMm yBenwuamiics ¢ 5 1o 15 M*?

54. IIpu Temneparype 37 °C naBienue rasa B 3akpbIToM cocyze Obu10 200 kIla. Kakum Oyner naBinenue mpu remmeparype —3 °c?

55. Kakoe KOJIM4ecTBO BeIIeCTBa COAEPKUTCA B rase, eciau npu gasienuun 150 klla u remneparype 300 K ero o6vem pasen 100 cm®?
56. IIpu cxatuu raza ero o00beM yMeHbIHICS ¢ 3 10 2 J1, a JaBieHue nopbicriiochk Ha 1000 [Ta. Haiitu nepBoHayaibHOE JaBIICHHE.

57. Kakoii o6beM 3aiimer ras mpu 200 K, ecim pu 300 K ero 06bem 6611 1 M°?

58. TIpu KaKoii TeMIepaType HaXOUICS Ta3 B 3aKPBITOM COCY/IE, ECIIH [IPH HarpeBanu ero Ha 7 °C naBieHne Bo3pocio B 1,5 paza?
59. KakoBo JjaBJeHHUE CKATOTO BO3/1yXa, HAXOSIIET0Ccs B OaJJIOHE BMECTUMOCTBIO 3 M ipu 17 °C, ecim macca sToro Bo3ayxa 200 r?
60. [Ipu yBenuueHnuu naBiieHus B 3 pa3za 00beM raza ymenbinuics Ha 0,05 m°. Haiitu NepBOHAYAIILHBINA 00BEM.

61. [Ipu yBenuuenun aOCOMIOTHON TeMnepatypsl B 1,2 paza o0beM raza ysenuuuiics Ha 20 mi1. HaliTu nepBoHadalibHBIN 00BEM.

62. JlaBeHre BO3ayXa B aBTOMOOUIBLHOM MIMHE MPU TeMIepaTrype -3 °C 6b110 250 KITa. Kakum cTaio maBieHHe, eCili B pe3yJsibTaTe
JUTUTEILHOTO JBUXKEHHSI aBTOMOOMJISI BO3/IyX B IIIMHE Harpescs ao 27 0C?

63. Kakoe KOJIMYECTBO BEIIECTBA COJIEPKUTCS B Trase, ecnu npu aasienun 100 klla u remnepatype 300 K ero oobem pasen 50 1?7

64. IIpu cxxatuu raza ero oo0bem ymenbinuics ¢ 10 no 5 11, a gaBnenue nossicwiioch Ha 100 kIla. Haititu nepBoHayansHOE TaBICHUE.
65. Kaxoit 06beM 3aiimer ra3 mpu 67 °C, eciu mpu 27 °C ero 06bem 6t 10 11?2

66. Ipu Temmeparype 17 °C naienue rasa B 3akpbiToM cocyae 66010 100 kITa. Kakum 6yzner gapienue npu Temmeparype — 23 °C?
67. KakoBO JaBIICHHE CHKATOrO BO3LYXA, HAXOMIIIErocs B 6amione BMectuMocThio 30 11 mipu 17 °C, eciu Macca 5Toro Bosmyxa 2 Kr?
68. IIpu yBenuueHuu naBieHus B 2 paza 00beM raza ymenbinwics Ha 50 mur. Halit mepBoHavanbHbINH 00BEM.

69. I1pu yBenuueHnnu abCcoMOTHOM Temmepatypsl B 1,5 pa3za o0beM raza yBenuuuics Ha 50 cm®. HaiiTi nepBoHAYaIbHBIH 00BEM.

70. JlaBeHne BO3Iyxa B aBTOMOOHIIbHOM mmHe mpu Temmepatype -23 °C 6bu1o 200 klTa. KakuM cTano IaBieHHe, €ClIu B Pe3yIbTaTe
JUTUTEIILHOTO JBUKEHUSI aBTOMOOWUJISI BO3/TyX B ITMHE Harpencs a0 37 0C?

71. Jlonka xayaeTcsi Ha BOJHAX, PACIpPOCTPAHSIOIMXCS CO CKOpOCThio 1.5 M/c. Paccrosinue mMexny AByMs OMKallIUMU TpeOHAMHU
BOJIH paBHO 6 M. OnpeaenuTe nepuo i KojieOaHui.

72. MoryT nu cBOOOJHBIE KOJIeOaHUsI IPOUCXOIUTh B KoJjiebaTenbHol cucteme? B cucreme, He siBistolelica konedatenbHoi? Eciu
MOTYT, TO IPUBEIUTE MPUMEPBI.
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73. Ha paccrossuun 1 kM oT HaOmromaresst yaapsioT MOJIOTKOM MO KEJIE3HOJOPOKHOMY penbcy. HabmoaaTtens, NpUiioxKUB yXo K
penbCy, yclblan 3ByK Ha 4 ¢ paHblle, YeM OH JOIIEJN JI0 HEero Mo Bo3ayxy. UeMy paBHa CKOpPOCTh 3ByKa B METaJlIe, U3 KOTOPOTO
CeaH 5KeJIe3HOAOPOKHBIN pesibe?

74. Kak u3MeHuTcs cuia AmIiepa, €Cii MHIYKIIMI0O MarHUTHOTO TOJISl YBEJIIMUWIM B 3 pa3a, a IJMHY NPOBOJIHUKA YMEHBIIWIU Ha
25%? Cuna Toka ocTanach HEM3MEHHOM.

75. KakoBa MHIAYKIMS MAarHUTHOTO TOJIsI, B KOTOPOM Ha MPOBOJHUK C JUIMHOW aKTUBHOM 4acTu 5 c¢M aeictByeT cuna 50 MH? Cuna
TOKa B TpoBOAHUKE 25 A. IIpOBOJIHUK PaCIONOKEH NMEPICHANKYIISIPHO BEKTOPY HHAYKIIMA MATHUTHOTO TOJIA.

76. B 0OTHOPOTHOM MAarHWTHOM TI0JI€ IEPIEHIUKYIISPHO JIMHUSIM MarHUTHOM MHAYKIIUU MIOMECTUIIM MPSAMOJIUHEUHBIM TPOBOJIHUK, MO
KOTOpOMY MIpOTEKaeT TOK cwioi 4 A. Onpenenure MHIAYKIMIO 3TOrO IMOJsl, eciu oHOo AehcTtByeT ¢ cuiion 0.2 H Ha xaxkapie 10 cMm
JUTUHBI IPOBO/THUKA.

77. B 0m1HOPOJIHOM MarHUTHOM moJie ¢ uHaykuuet 0,1 Ti neprneHauKyIsipHO JTUHUSM UHIAYKIUH HAXOOUTCSA MPOBOAHUK IiIuHON 70
CM, 10 KOTOpOMY T€UET TOK criioit 70A. Onpenenure cuiny, IEMCTBYIONTYIO Ha TPOBOIHHUK.

78. Kak m3aMmeHnTcs cuina Amrepa, €Clid HHAYKIIMIO MarHUTHOTO TIOJIS YBEIWYWIM B 3 pa3a, a JUIMHY MPOBOJHHUKA YMEHBITUIN Ha
25%? Cuna ToKa ocTajlach HEU3MEHHOM.

79. 3a kakoe BpeMsi MarHUTHBINA MOTOK yMeHbIuics ¢ 3 MB6 1o 1 MB6 npu 9/1C unnykuuu 0,01 B?

80. Uemy paBHa MHAYKTUBHOCTh KOHTYpa, €CJIU MPHU CHIe Toka 4 MKA B HEM CYIIECTBYET MarHUTHBIM MoTok 2 MB6? Onpenenutsb
SHEPTUI0 MATHUTHOTO MOJISA?

81. HaliTu sHeprur0 MarHUTHOTO MOJIA COJEHOMHa, B KOTOopoM mpu cuie Toka 100 MA Bo3HuMKaeT MarHuTHBIA motok 0,5 mMBO?
OnpenenuTs UHAYKTUBHOCTD COJeHOUAA?

82. HaiiguTe HanOONBIINN MOPSAOK CIEKTpa JJIsl SKEITOW JIMHUKM HATPHs C JJIMHOM BOJIHBI 589 HM, eciu nepuoj TudpakimOHHON
pemeTku paBeH | mm?

83. Ha nmoBepXHOCTb BOJIbI MAJIa€T IIyYOK KPAaCHOTO CBETA, JJIMHA BOJHBI KoToporo 760 M. KakoBa mjivHa BOJIHBI 3TOTO CBETa B BOJiE?
[Toka3zarenb npenomMieHUs BOJIbI AJisl KpacHOro cBeta 1.33.

84. Uemy paBHO ri1aBHOE (POKYCHOE pacCTOSIHUE COOMpAIOIIEH JIMH3BI, €CITM U300paKeHUE MPEMETa, PACIIOIOKEHHOTO OT JIMH3BI Ha
paccrossHuM 20 cM, ITOTYYUIIOCh YBEIUYEHHBIM B 4 pa3a?

85. HapucyiiTe xox Jiyuell CBETa 4epe3 pacCeUBAlOIIYIO JIMH3Y, €CJIM CBET NaJaeT Ha JIMH3Y MapajuielIbHO TJIABHOW ONTHYECKOU OCH.
86. JlmuHa BOJNHBI KPaCHOTO CBETa MapoB Kaiug 768 HM. PacctosiHue OT cepellMHbl IIEHTPAIBHOIO M300paKEeHUS 1IN PEIIETKH /10
nepBOro AUPpakmoHHOro u3odpaxeHus 13 cm, ot pemetrku A0 uzodpaxkenus 200 cMm. Halimure nepros pemerku.
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87. Jlnuna cBeToBOM BOJHEI B Bojie 435 M. KakoBa /ijiiHa BOJIHBI JJaHHOTO CBETA B BO3AyXe?

88. Haiimute (okKycHOE paccTOSHUE W ONTHYECKYIO CHJIy CcoOMparomed JWH3BI, €CIM HM3BECTHO, YTO H300paKCHHE NPEIMETa,
MTOMEIIEHHOTO Ha paccTOsTHUU 30 CM OT JIMH3bI, NOJYYaeTCs MO IPYTyI0 CTOPOHY JIMH3bI HA TAKOM K€ pacCTOSTHUU OT HEE.

89. HapucyiiTe X0 JIydei cBeTa uepe3 COOMPArOINIyIO JTUH3Y, €CJIM CBET MMalaeT Ha JIMH3Y MMapajuIeNIbHO TJIABHON ONTHYECKOU OCH.

90. IIpu nomomu audpakunoHHON pemetku ¢ nepuogom 0,02 MM moxydeHo neppoe audpakiuroHHOE N300pakeHne Ha PacCTOSHUU
3,6 cM OT LEHTPAJIBLHOIO U HAa pacCTOAHUM 1,8 M OT pemieTku. Haliiure 1uHy CBETOBOW BOJIHBI.

91. InHa BOIHBI KpacHOTO cBeTa B Bo3ayxe paBHa 700 M. KakoBa jjiMHa BOJIHBI JAHHOTO CBETA B BOJiE?

92. U3o0paxeHne npeameTa, IOCTaBICHHOIO Ha paccTossHUM 40 ¢M OT coOuparomiel JIMH3bI, MOJyYnIoCh YBEIMUYEHHBIM B 2 pasa.
KakoBo (okycHOe paccTosiHIE TUH3bI?

93. IoctpoiiTe n306paxeHue ar0O0ro npeameta B uH3e. Kakoe 3To n3oOpaxeHue?

94. TlocTpoiiTe n300paXkeHNE B pacceuBarollel JIMH3E, €CIHU MPEAMET HaXOAUTCA MeXay (okycoMm U ABOWHBIM (pokycom. Kakoe 310
n300paxkeHue?

95. Ha xakoMm pacCcTOSHUU OT cOOMparoiiei JUH3bI ¢ (POKYCHBIM PACCTOSIHUEM 25 CM MOJYUYUTCS M300pakeHue MpeaMera, eciu caM
MIpEeAMET HaXOAUTCSA OT JIMH3bI Ha paccTossHuU 20 cm? Onpenenure ONTUYECKYIO CUITY JIMH3BI M JINHEMHOE YBEIIMUCHUE NTAHHOM JIMH3BI.
96. BricoTa 31anus Ha pororpaduyeckom cHUMKe 5 cM. Onpenenure ASHCTBUTEIBHYIO BBICOTY 3[aHHs, €CJIM U3BECTHO, UTO IJIaBHOE
(hokycHOe paccTosiHie OOBEKTUBA 25 €M, a anmnapaT Ipu CheMKe ObLT TocTaBlieH Ha paccTossHuu 100 M oT 37aHus.

97. Ha paccrosinuu 20 cM 0T coOuparomeil IMH3bl HaX0AUTCA MPEIMET, PUYEM €T0 ACHCTBUTENbHOE N300paxeHue B 4 pa3a Oosbliie
npeaMera. Haliiure ONTHYECKYIO CHITY JIMH3BI.

98. Ilepen nmuH30M ¢ onTUYecKon cuiioi 2,5 antp Ha paccrosHuu 30 cM HaxoauTCs npeaMet BeicoToit 20 cm. Onpeaenuts GoKycHOe
paccTOsIHUE JINH3bI, PACCTOSIHUE OT JIMH3BI JJ0 N300paXKeHUsI MPEAMETA, BBICOTY N300paKeHUSI.

99. Iloctpoiite n300pakeHNue B cCOOMpAIOIIEH JIMH3E, €ClId MPEAMET HaXOIuTCs Mexay (okycom u ABoWHbIM (okycoM. Kakoe 310
n3o0paxxenue?

100. KakoBo (okycHOe paccTosiHHE COOMparoIe JTUH3bI, Jaolleil MHUMOe M300pakeHne MpeaMeTa, MOMEIIEHHOTo Nepe] Hel Ha
paccrosinuu 0,5 m? Paccrosiue ot nuH3bI 10 n3o0paxenus 1,5 M. Onpenenante ONTHUECKYIO CHITY JIMH3bI U JIMHEWHOE YBEIMYEHUE
JAHHOU JINH3BI.

101. IIpu potorpadupoBanuu ¢ paccrosaus 150 M BbICOTa JiepeBa Ha HEraTUBE Ookazanach paBHou 10 MM. Halinute nelicTBUTEIBHYIO
BBICOTY JIepeBa, eciii (POKyCcHOE paccTosiHue 00beKTHBa 50 MM.
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102. Ha xakoM paccCTOSIHUM OT PaccEeBAIOLICH JIMH3BI C ONTUYECKOW CUJION 4 ANTP HAJAO MOMECTUTH MPEIMEThI, YTOOBI €r0 MHUMOE
M300pakeHHE MOITYYUIIOCh B 5 pa3 MEHbIIE CAaMOTr0 MPEAMETA.

103. TlomecTuB mpeAMET BBICOTOM 2 CM IMeped COOMpAroIIe JMH30M Ha pacCTOSIHUM 2,5 CM OT Hee, Ha 3KpaHe MOJIYy4HIIU
n300paxeHne BeICOTON § cM. OmpenenanTb yBeITUUYECHUE JTUH3bI, (JOKYCHOE PACCTOSIHHE, ONTHYECKYIO CHIIY JHH3BI U PACCTOSIHHE OT
JIMH3BI 10 DKpaHa.

104. Onpenenure CKOPOCTh ABUKEHHS IPOTOHA B YCKOPUTEIIE, €CIIM Macca NpoToHa Bo3pocia B 10 pas.

105. Kakoii 4acToThl CBET ClEAyeT HAlpaBUTh HAa MOBEPXHOCTh JUTHS, YTOOBI MAaKCHUMallbHas CKOPOCTb (DOTOAIEKTPOHOB Oblia
2,5*%106 m/c? PaboTa BbIX0/1a AJIEKTPOHOB U3 nuTHus 2,39 3B.

106. Haittu sHepruto, Maccy U UMITYJIbC (POTOHA /It HHPpakpacHbIX ydeit (v=1012 I').

107. ®oTtorpdexT y maHHOro MeTamia HauuMHaeTcs rpu yactore cBera 6*1014 ['. PaccuuTaiiTe yacToTy M3IydeHuUs, MaAar0NIero Ha
MOBEPXHOCTh METaJJIa, €CJIH BBIJIETAIOIINE C IOBEPXHOCTH 3JIEKTPOHBI MOJHOCTHIO 331€PKUBAIOTCS Pa3HOCTh MOTEHIMANOB 3 B.

108. Ilpu kakoil CKOPOCTH Macca ABUKYLIErocs 3JEKTPOHA BUETBEPO OOJIBIIE MACCHI TOKOSIIETOCs AIEKTpOoHa?

109. Kpacnas rpanuiia ¢potodrddexra mist cepedpa paBHa 300 M. Uemy paBHa paboTa BbIX0/a 3JIEKTPOHA U3 cepedpa?

110. Haiitu sHepruto, Maccy U UMITYJIbC (POTOHA JUIsl pEHTreHOBCKUX Jiydeit (v=1018 I'1).

111. Kakyro MakCUMaJIbHYI0 CKOPOCTb MOTYT MOJIYYUTh BBUICTEBIINE U3 KAJIMs dJIEKTPOHBI IPU O00Iy4eHUU €T0 (hHOJIETOBBIM CBETOM
¢ aymHoM BoJiHbI 0,42 MkM? PaboTa BbIX0/1a 3JIEKTPOHOB JIJIs1 Kalivsl paBHa 2 3B.

112. Onpenenutsb coctas saep: Mn, SU, 3V.

113. Tlpu 6ombapaupoBKe u30TOMa Oopa ‘B HEUTpOHAMHU U3 00pa30BABIIETOCS spa BHIOpackiBaeTCs o-uyactuiia. Hamucars peakiuro.
114. HanncaTh HeqoCTarOmue 0003HAYCHHS B CIICAYIONICH SISPHOM peakiuu: 2 Al +,n— 2+ JHe .

115. Onpenenuts aeheKT Macc M SHEPTHIO CBSI3U JJIA siipa KodanbTa o Co, eciiv Macca sijjpa paBHa 58,933 a.e.m.

116. Onpenenuts coctas saep: L Al, ~Fe, W .

117. TIpu 6omOapaupoBke u3oTona dopa ‘B HEUTpoHAMU U3 00pa30BaBIUIETOCs spa BeIOpackiBaeTcs a-yactuia. Hamucare peakuuro.
118. HammucaTh HeocTaromuye 0003HAYCHUS B CIICIYIOICH SICPHON peakiuu:  »Mn+?— Fe+ n.

119. Onpenenutsd aedeKT Macc ¥ SHEPTHIO CBS3M IS SApa JKeesa . Fe, eciu Macca sapa paBHa 55,845 a.e.m.

120. Onpenenuthb coctas sjaep: ,,Co, . Re, 2Db.

121. TIpu 6omOapaupoBke u3oTona oopa ‘B HEUTpoHAMU U3 00pa30BaBUIETrOCs sapa BIOpackiBaeTcs a-uactuia. Hamucare peakuuio.

122. HanmcaTh HeOCTarOIKE 0003HAYCHUS B CIICAYIOIICH AACPHON PEAKIIUU: U +2—> 52Pu+on.
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123. Onpenenuth JeQeKT MacC M SHEPTHIO CBS3H JUIA siApa MOIHOICHA , Mo, eciii Macca siipa paBHa 95,94 a.e.m.
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