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IlosicHuTeILHAA 3aMUCKA

JlomosHuTenbHas o0Iepa3BUBaolias nporpaMma «B Mupe 3akoHOB mpupojbl ((huU3uKa)»
UMeeT eCTECTBEHHOHAYUYHYIO HallPaBJICHHOCTh U pa3paboTaHa Ha ocHoBe: DeepanbHOro 3aKOHa OT
29 nexabpsi 2012 roma No273-®3 «OO6 oOpaszoBanuu B Poccuiickoit ®enepanmny»; Konumenmumn
pa3BUTHS JONOJHHUTEIBHOTO 0Opa3oBaHUs JeTel yTBepXJaeHa pacrnopsbkeHueM lIpaBurenbcTBa
Poccuiickoit ®enepauuun ot 04 cenrsaops 2014 roma Nel726-p.; Ilpukasza MuHucrtepcrsa
npocsenieHust P® ot 9 Hoa6ps 2018 r. Ne 196 «OO6 ytBepxnenun Ilopsaka opraHuzanuu u
OCYIIECTBJICHUSI 00Pa30BaTENbHON JESTENPHOCTH IO JOIOJIHUTENBHBIM 00111€00pa30BaTeIbHbIM
nporpaMMamM»; B COOTBETCTBHMM ¢ (OCHOBHOH 0011e00pa3oBaTebHON MPOrpaMMOil OCHOBHOTO
oburero oopazosanus MAOY OOUI n. HoBo-I'ypreBckoe.

JlononHUTeNbHAs 00IIepa3BUBalolIasi NpOorpaMMa €CTECTBEHHOHAYYHON HalpaBIEHHOCTH
«B Mupe 3akoHOB npuposl ((Ppu3KKa)y mpeaHazHaYeHA I Oosiee rTyOOKOro M3yueHus Haubosee
MHTEPECHBIX W WHOI/IA 3arafovyHbIX Mpo0sieM CcoBpeMeHHOH ¢u3uku. 3HadeHue (U3UKU B
HIKOJILHOM 00pa30BaHUM OINpeeNseTcss poJiblo (U3NYECKOM HayKd B JKU3HM oOLIecTBa
COBPEMEHHOT0 MHpa, €€ BIMSHHEM Ha TEMIbl Pa3BUTHA HAyYHO-TEXHHYECKOIO Iporpecca.
ConMasnbHble U 3KOHOMHYECKHE YCIOBHS B OBICTPO MEHSIOIIEMCS COBPEMEHHOM MHUpPE TpeOyIoT,
YTOOBI HBIHEIIHUE BBIMTYCKHUKH IIKOJI TOJIYYWJIM LIEJIOCTHOE KOMIIETEHTHOCTHOE OO0pa3oBaHHE.
VYcnemHoe (opMupoBaHME KOMIETEHIMH MOXET IPOUCXOIUTh TOJBKO B  JIMYHOCTHO-
OpPUEHTHPOBAHHOM 00pa30BaTEIBLHOM IPOLIECCE HA OCHOBE JTMYHOCTHO-AEATEIBHOCTHOTO MOJX0/a,
Korjga peOEHOK BBICTyHaeT KakK CyOBEKT MAesATeIbHOCTH, CyOBeKT pasutus. [IpmoOpereHue
KOMIIETEHIIMH 0a3upyeTcst Ha OMbITE JIEATEIbHOCTH OOYYaIOMIMXCS M 3aBHCUT OT MX aKTHBHOCTH.
Camblii BBICOKMII ypOBEHb AKTUBHOCTH - TBOpPYECKAs AaKTUBHOCTb - IPENIOJAracT CTPEeMJICHHE
yUEHHKa K TBOPYECKOMY OCMBICICHHMIO 3HAHHIA, CaMOCTOSITEIBHOMY IOHMCKY peIIeHHs MpoOIeM.
VIMEHHO KOMIIETEHTHOCTHO-AEATEIbHOCTHBIM IOJXOJ MOKET IOAIOTOBUTH YEJIOBEKA YMEJIOro,
MOOWJIBHOTO, BJaJCIONIero He HabopoMm (aKToOB, a cOcoOaMH M TEXHOJOTHUSMH HMX TOIY4EHHS,
JIETKO aJalTUPYIOUIErocs K Pa3InYHbIM KU3HEHHBIM CUTYaLUSIM.

[Tporpamma crocoOCTBYET Pa3BUTUIO M TOIJAEPIKKE WHTEpEca YYalIMXCs K JAEATeIbHOCTH
OIPENICJICHHOr0 HAIPABIEHUs, JAaeT BO3MOXKHOCTb PACIIUPUTh U YINIyOUTh 3HAHUS U yMEHU,
NOJy4YeHHBIE B Tpouecce y4€Obl, U CO3IAeT YCIOBHS Ui BCECTOPOHHETO PAa3BUTHUS JIMYHOCTH.
3aHATHUS B IpyMIE ABISIOTCS UICTOUHUKOM MOTHBALIMU YUEOHOH NEATeNbHOCTH ydyalluxcs, JaT UM
riyOOKMil SMOIMOHANBHBIN 3apsii. Bocnuranue TBOpYeCKOW aKTMBHOCTH yYalllUXcs B TpoLecce
U3y4eHHs] MU (PU3MKH SIBJISETCS OJJHOM M3 aKTyaJbHbBIX 3a/1a4, CTOSIIUX NEepe]l YUUTEIAMH PU3UKU
B COBpEMEHHOM IKoje. OCHOBHBIMU CpPEACTBAMHM TAaKOI'O BOCIIUTAHHUS U Pa3BUTHs CIIOCOOHOCTEH
yUaIIUXCsl SBIAIOTCSA HKCHEPUMEHTATbHbIE MCCIEIOBAHUSA W 3aJjaud. YMEHUEM pellaTh 3ajayuu
XapakTepu3yeTcss B MEPBYIO OdYepeIb COCTOSHHE NOATOTOBKM YYalIUXCs, TIIyOMHA YCBOCHHS
yuebHOoro Martepuasa. PemnieHne HeCTaHIApTHBIX 337ad W IPOBEJCHHME 3aHMMATEJIbHBIX
9KCIEPUMEHTAIBHBIX 33/IaHUH CHOCOOCTBYET MPOOYKICHHIO M PAa3BUTHIO Yy HHUX YCTOHYHMBOTO
UHTEpeca K (pu3nKe.

AKTYaJIbHOCTH NPOrPaMMblI

[IpodeccuonanpHas peanus3alyss B COBPEMEHHBIX O00JIaCTSIX HAayKd HEBO3MOXKHa 0e3
Pa3BUTHIX HABBIKOB PEIICHUS HETPUBHANBHBIX 3amad B oOmactu (usuku. dusnka OpraHuvHO
BXOAMT B TIPOMAJHOE YHCIO COBPEMEHHBIX creunuanbHocTed. Takum 00pa3oM, NpOBEJNEHHE C
YUYAIIUMUCS JICKIIMOHHO-CEMUHAPCKUX 3aHATHHA, WX KBaJH(PHUIMPOBAHHOE KOHCYJIBTHPOBAHUE W
pa3BUTHE B HUX CKJIOHHOCTU K MOMCKY HECTAHAAPTHBIX PELICHUH C YYETOM MHTEPECOB YHaIIUXCS
SIBIISIETCS KpaifHe HEOOXOTUMBIM.

Axmyanvnocms — npocpammbl  3aKIOYaeTcss B TOM, YTO B 00w cucreme
€CTECTBEHHOHAYyUYHOI0 00pa30BaHUsl COBPEMEHHOI'O YeJIOBeKa (PpM3MKa UIPAaeT OCHOBOIOJATAIOIIYIO
ponb. Ilog BiausiHMeM (U3MYECKOM HAyKM pa3BUBAIOTCS HOBBIE HAIPABICHHUS HayYHBIX
UCCJIEIOBaHUM, BO3HUKAIOIIME HA CThIKE C JPYTMMH HayKaMH, CO3JAlOTCS TEXHUKA U
TEXHOJIOTHYECKasi 6a3a MHHOBAIMOHHOTO Pa3BUTHUS OOIECTBA.



Conepxanme yuebHoro npeamera «Du3nka» B CTPYKType COAEp)KaHUS OOIIETO CpeIHEro
00pa30oBaHus, €ro LeJIU U 33a4 ONPENeNI0TCs JOCTUKEHUAMHU B 001aCTH (PU3UKHU, UX BIUSHUEM
Ha ypOBEHb XU3HU JIOJeHd AKTYyaJbHOCTh JOTOJHUTEIBHOIO OOpa30BaHMsI TakkKe B TOM, 4TO
€CTECTBEHHOHAYYHOE 00pa30BaHME SBISAETCS OJHUM M3 KOMIIOHEHTOB IOATOTOBKH MOPACTAIOIETO
TIOKOJICHHUSI K CAMOCTOSTEIbHOM KU3HU. B 00pa3zoBaTenbHOI 001acTH Cpeu APYTUX €CTECTBEHHBIX
HayK (M3MKa UIpaeT MPUOPUTETHYIO POJjb, KaK Haubosee pa3BUTas eCTeCTBEHHast Hayka. Benymas
ponb (u3MKH O0YCJIOBJICHA TEM, YTO OCHOBHBIC (M3WYECKHE TIOHSATHS SBISIIOTCS HETPEMEHHOM
COCTaBIIAIONIEH HAYYHOTO SI3bIKA BCEX €CTECTBEHHOHAYYHBIX JUCHMIUIMH; (PU3MUECKUE MPUHIUITBI
JaBHO CTalld  JOCTOSHHEM BCEr0 €CTeCTBO3HaHWs, ¢uiocobun © APyrux obOmacten
UHTEJUICKTYaJIbHOM JIeATENbHOCT YEeJOBEKa; (PU3NYECKHEe METOJbl HCCIENOBaHUS MO3BOJIMIN
OCYUIECTBUTH MPOPBHIB B APYIHMX HayKaX M MPUKIAAHBIX cPepax 4YeIOoBEUeCKOH AesITeIbHOCTH,
oJ4ac BechbMa JANEKMX OT (U3UKU; JOCTIDKEHHS (QHU3UKU NPUMEHSAIOTCS A pa3paboTKH
COBPEMEHHBIX TexHoJorud u T. A. Takum oOpa3zom, ¢u3uka, SBISSACH HAYKOW pa3BUBAOILIEH,
npu3BaHa 00eCHeunTh BCECTOPOHHEE DPa3BUTHE JHMYHOCTH peOeHKa 3a BpeMs ero oOydeHus u
BOCIIMTAHUS B LIKOJIE.

Bonbiryto  cremeHb pa3BUTUS NpPU  HM3YyYeHMHM (U3WYECKOM HAayKu MPUOOpPETaroT
CaMOOIpEe/IeIMBIINECS 3aUHTEPECOBAHHBIC Y4YallMecs, ILeJCHANPABIECHHO PpaCIIUpSIONINE WU
yIIyOJISIOIIMe CBOM 3HAHUS M HAaBBIKM, Pa3BUBAIOIINE TBOPUECKUE NHINBUAYAIbHBIE CIOCOOHOCTH.

OtnuuueM JaHHOM HporpamMMbl SIBISIETCS €€ OPHUEHTHUPOBAHME HE TOJIBKO Ha YCHELIHBIX
YYEHUKOB, HO U Ha IIKOJBHUKOB, KOTOPHIE MO PSAY NPUYMH HE MOTYT IOJIyYUTh Ka4€CTBEHHOI'O
00pa3oBaHUs B IIKOJIE.

YroObl OXBAaTHTh M CO37aTh YCJOBUS JAJS JOCTYMHOCTH JONOJHHUTEIBHOTO 00pa30BaHUs
peOeHKy, YIOBIETBOPEHUS CIIPOCOB, MHTEPECOB JIETEH, poauTeNeil HEOOXOIUMO TOMOJIHUTEIBHOE
oOpa3oBanue 1o (uU3MKE, KOTOPOE HE TOJBKO YIOBIETBOPUT HHTEpECH AeTed, HO U Oyaer
CHOCOOCTBOBAaTh UX TBOPUECKOMY pPa3BUTHIO, JIMYHOCTHOMY pPa3BUTHIO U IPO(ECCHOHAIBHOMY
CaMOOIIPEIEICHHUIO.

VYuyamuecs nosydaroT yriiyOJieHHbIE 3HaHMA MO (pU3MKe MO MPONHAEHHBIM B IIKOJIE TEMaM,
3aHMMAIOTCS [IOBTOPEHUEM U 3aKpEIUIEHMEM M3YUYEHHBIX TEM, y4aTCs pellaTh 3a/1a4yd Pa3HbIX TUIIOB
Y Pa3HOT'O YPOBHSI CIOXKHOCTH.

Duzuyeckue 3aKOHbl — YCTONUUBBIE, TOBTOPSIOLIMECS BO MHOYKECTBE OIBITOB CBSI3U MEXKIY
BEJIMYMHAMH, INPUCYLIME caMoil mnpupone sBiIeHUA. Du3nMueckue 3aKOHbl OOBEKTHBHBI, T.€.
JENCTBYIOT IOMUMO BOJIA WJIM YKEJIAaHUS JTIOACH.

[ToguepkHeM J1Ba OYEHb BaXKHBIX MOMEHTa. BOo-TIepBBIX, CBA3b MEXIY BEIUYMHAMH TOJIBKO
Toraa Oyaer (U3NYEeCKHM 3aKOHOM, KOTJa OHa HEe NMpUAyMaHa HaMH (a Takoe MpUAyMbIBaHUE
HEOJHOKPaTHO HMMEJIO MECTO B IpolLecce Pa3BUTUsA (U3MKH), KOTJa OHAa IOATBEPXKIEHA camMoi
npupo10il. Bo-BTOpbIX, pU3NUYECKUH 3aKOH AEHCTBYET TOJIBKO B ONPEEICHHbIX yciaoBusix. MHoraa
PaMKH 3TUX YCJIOBMH JOCTATOYHO INUPOKU M (U3NYECKUN 3aKOH SABJISIETCS OOLIMM 3aKIIOUEHHEM,
CHpaBeJIUBBIM B OOJBIIMHCTBE CIIydaeB, HO BCE-Taku He Bcernga. Hambonee oOmme ¢usmueckue
3aKOHBl HAa3bIBAIOT WHOIAA @Qusuueckumu npunyunamu. OHU SIBIAIOTCA CaMbIMU IIMPOKHMH,
BCCOXBATHIBAIOIIMMHU OOOOIEHUSIMH YaCTHBIX 3aKOHOB (u3uku. K HMX YuCIly OTHOCST: 3aKOH
COXpaHEHMsI M TPEBpAIICHUS PHEPIUH, 3aKOH COXPAHEHHUS KOJIMYECTBA JABIKEHHS (MMIIYJIbCa),
3aKOH COXPAHEHUsI 3JIEKTPUUECKUX 3apsiI0B U HEKOTOPBIE PyTHeE.

Jlaxxe B DJIEMEHTApHOM Kypce (U3MKM MbI TOJB3YEMCS Qu3uyecKuMu meopusimu —
3aKII0YEHUSAMHM, TOJYyYEHHBIMU U3 O00OOIIEHHs BCEro AKCIEPUMEHTAJIbHOIO MaTepuana, KOTOPbIM
pacnionaraet ¢uszuka Ha cerofHs. duznyeckas Teopus (Hampumep, MOJEKYJISIPHO-KUHETHYECKas
TEOpusi, AJIEKTPOHHAsI TEOPHs, KOPIyCKYJspHasi, BOJHOBash M KBAHTOBAas TEOpUU CBETa U T.1.)
NI03BOJIIET BBISICHUTD [IPUUNHY ITOJAUYMHEHUS SBICHUM ONPEIEIICHHBIM 3aKOHaM.

duszuka Bcernaa OblIa U Beeraa OyneT HayKoi onbITHOU. JIro6oe du3ndeckoe ucciaeaoBaHne
HA4YMHAETCS C OIBITA U OINBITOM, MOATBEPKAAIOIIMM MM ONPOBEPralOliUM BBIIBUHYTYIO THIIOTE3Y
WIM TEOPHUIO, 3aKaHYMBaeTCs. JJaHHbIE HOBBIX OINBITOB YTOUHSIOT (PU3NUYECKHE 3aKOHBI U TPAHMIIBI
UX IPUMEHUMOCTH, «IIOJIPABISAIOTY (PU3NUECKUE TEOPUH.



Ilesas nporpammbl

Llenb nOMOMHUTENBHOM 00IIepa3BUBAIOIIEH TPOrpaMMBbl - COAEHCTBOBATH (POPMUPOBAHUIO Y
HIKOJIbHUKOB Hay4YHOTO BOOOpa)KEHUSI U UHTEpeca K yriyOJIeHHOMY U3yUeHUI0 (PU3UKHU, Pa3BUTHE Y
00y4aromuXxcst UHTYUIMH, (POPMaTbHO-IOTHYECKOTO U aJITOPUTMHUECKOTO MBIIIJICHHS, TOHUMaHUS
¢u3nyecKoil CTOPOHBI MPUMEHIEMBIX MaTEMaTHYECKUX MOJesel, GOopMUPOBaHNE MO3HABATEIbHOMN
aKTUBHOCTH, TOTPEOHOCTM K  HAy4YHO-HCCIIEJOBATENIbCKOM  JEATENbHOCTH B  Ipolecce
CaMOCTOSITENIbHOM pabOoThl, BOCIUTAHUE HAYYHOU KYJIbTYPBHI.

OtnuuuTensHas 0COOEHHOCTh MPOTpaMMbl COCTOMT B TOM, YTO COOTBETCTBYIOIIUI Kypc
(GU3HUKKN TOJDKEH HE TOJIBKO MPOJEMOHCTPUPOBATH POJib (PU3MKU KaK OCHOBBI BCEIO COBPEMEHHOI'O
€CTEeCTBO3HAHUSA, C(HOPMUPOBATH Y LIKOJBHUKOB 001Iee (PU3NIeCKOe MUPOBO33PEHUE, HO U Pa3BUTh
TBOPYECKOE MBIILJICHUE.

Taxke 1eNbl0 MPOrpaMMBbl SBISAETCS pa3BUTHE U (HOpPMUpPOBAHHE HHTEpeca ydaluxcs K
U3Y4YEeHHIO (DU3UKU U BOCIIUTAHUU YYBCTBA TOPAOCTH 3a OTEUECTBEHHYIO HAyKy, CHCTEMAaTH3alluu
3HaHUH ywamuxca no ¢usnke, (GopMUPOBaAaHMM NPEACTABICHUN O MOCTAHOBKE, KJIACCU(pUKAIIH,
npueMax M MeToJax pelleHus (pu3ndeckux 3anad, (GOpMHUPOBAHMS YMEHMH NPUMEHATh UX IS
pelIeHUs] KAayeCTBEHHBIX M PACUCTHBIX 3a/a4, YMEHHUs MPUMEHSATh 3aKOHBl Uil OOBSACHEHHS
pa3IUYHbIX ABJICHUMN, IPOUCXOASIIUX B IIPUPOJIE.

Bonee monmpobHOE paccMOTpeHHE 3aKOHOB (PM3MKH, B YaCTHOCTHM 3aKOHOB COXpPAaHEHHS,
IIOMOT'aeT HAChITUTh U J00ABUTH IIKOJIBHBINA KypC (DU3UKU:

- SPKUMH UCTOPHYECKUMH (DaKTaMu;

- IPEJICTABUTh OCHOBHBIE TOHATHUS M 3aKOHBI (PU3UKU B UX PA3BUTHUH;

- OOBSACHATH OOBIYHBIC SIBIICHUS, TPOUCXOJISIINE B TIPUPOJIE.

3agauu 1aHHOI 00pa30BaTEILHOI MPOrpaMMBbl
1. Oépazosamenshoie:.

e Cucremaru3arys 3HaAHHS YJIaIIUXcs M0 GU3NKE;

e VYruyOsieHue 3HaHUI 0 MaTepUaIbHOM MUPE U METOJIaX HAyYHOTO IMO3HAHUS ITPUPOJIBI HA
OCHOBE 0o0Jiee MOAPOOHOr0 pacCMOTPEHUS 3aKOHOB (PU3UKU;

e (OOyueHue METOJUKE MOKUCKA PEIICHHUs HETPUBUAIbHBIX 3aJaHHIA;

e OBnajeHUs YMECHUSIMH ITPOBOJAUTH HAOJIOICHUS, TUIAHUPOBATH U BBIITOJIHATH YKCIIEPHUMEHT,
BBIJIBUTATh TUIIOTE3Y U CTPOUTH MOJAEIH AJisi O0BSCHEHUS IKCTIEPUMEHTATbHBIX (DAKTOB;

e AHanu3 MpeACTaBIEHHBIX 3aJa4, UX CTENEHU CJIOXKHOCTH, MBICICHHOE pacujieHssl €ro Ha
OCHOBHBIC COCTaBHBIC YACTH.

2. Bocnumamensnboie:
e dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS;
[IpoOysxneHne nHTEpeca K MpeaMETy Yepe3 3aHMMAaTeIbHbBIC YITPAKHCHUS,
Pa3BuTh HHTEpEC U MOIOKUTETHHYIO MOTUBAIUIO U3yYeHUs (PU3UKH,
DopMUPOBATH YCUIYUBOCTH M TEPIICHUSI PU PELICHUH CIIOKHBIX 337124,
dopMHUpoOBaHUE MMO3HABATENBHOIO HMHTEpeca K (DU3MKE M TEXHHUKE, Pa3BUTHE TBOPUYECKUX
CIOCOOHOCTEH, 0CO3HAHHBIX MOTHBOB YUYCHHS; TIOJITOTOBKA K TIPOJAOKEHUIO 00Pa30BaHUS U
CO3HATEJIbHOMY BBIOOPY Ipodeccuu;

e Bocnuranus HaBBIKOB COTPYJIHHUYECTBA B IMPOLIECCE COBMECTHOH pabOThl, YBa)KUTEIBHOTO
OTHOIICHUS K MHEHHUIO OMIOHEHTAa B MpOlecce AUCKYCCHH, Pa3BUTHE CIIOCOOHOCTH JaBaTh
MOPAJIbHO-ITHYECKYO OIICHKY (haKTaM B COOBITUSIM.

3. Pazeusarouiue:

e ®dopMupOBaTh NPEJACTABICHHUS O TMOCTAHOBKE, KiIaccu(UKalMK, TpUeMax W MeToAax
PEIICHHS OJIMMITHATHBIX (PU3NICCKUX 33]1aY,

e Pa3BuTHEe MO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYAIBHBIX UM TBOPUYECKHX CIIOCOOHOCTEH
y4Yalmxcs B MPOIIECCE CaMOCTOSITEIbHOTO MPUOOpeTeHusl 3HaHUI U yMeHull 1o (usuke c
UCTIONIb30BAHUEM PA3IMYHBIX HCTOYHUKOB HMH(POpPMAIMK, B TOM YHCIE U CPEACTB
coBpemeHHbIX nH(popmannonHbix TexHojoruit (MHTEPHET);
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e Pa3BuTHe MBIIUICHHS y4YamIuxcs, (QOPMHUPOBAHUE Yy HHUX YMEHHH CaMOCTOSATEIBHO
npruoOpeTaTh U MPUMEHATH 3HAHUS, HAOMIOAATh U OOBACHATH (PU3HUECKUE SIBICHUS;
e PasBurue QPU3NMUECKOTO MBINUICHHUS, CMEKAJIKH, DDy AUIUH,
e [loBbllIeHNE MBICTUTEILHOW AKTHBHOCTH YUAIIMXCS U IPUOOPETCHUE HABBIKOB JIOTMYECKOTO
MBIIIJICHUA 110 HpO6JIeMaM, CBs3aHHBIM C peaﬂBHOf/'I KHU3HBIO,
[ ] yr.]'ly6I/ITL IIOHUMAaHHUEC METOA0B pCH_IeHI/Iﬂ 3a4a4 U MaTEMAaTUUYCCKUX 3aKOHOMepHOCT€ﬁ.
HoBu3na
HoBu3Ha qaHHOM mporpamMMbl 3aKII0YAETCs B «IIOTPYXeHUW» B MUP ¢u3uku. Co3qat0TCsl yCIOBUA
JUISL Pa3BUTHS MOTHBUPOBAHHBIX JETCH, BKIIOYas JCTCH, YbM YCIEXH B (U3MKE B HACTOSIIHM
MOMCHT MOXCECT, CIIIC HE HpOHBI/IHI/ICB. HpOBOI[I/ITCSI pa60Ta C HepCHeKTI/IBHbIMI/I JACTbMH, OTHOILICHUN
KOTOPBIX €CTh Cepbe3Has HaJekIa Ha JaJIbHEHUIIMA KAadeCTBEHHBIM CKAa4OK B PAa3BUTHH HX
CIIOCOOHOCTEMN.

YyeOHblii mJIaH

= KosaunyecTBo DopMbI KOHTPOJIA
2 = Ha3Banune Tembl 4acoB
=
1 | 3akoHbI B MaKpoOMUpE. 12 Pemenue pazHOypOBHEBBIX 3a1a4
«CTapTOBBIN YPOBEHBY.

2 | 3aKOH COXpaHEHUs 6 Pemenue pazHoypoBHeBbIX 3a1a4 «ba3oBbiit
MMITYJIbCa. YPOBEHBY.

3 | 3aKoH coXpaHEHHUs MOMEHTa 6 Pemenue 3a1a4 NOBBIIEHHOM CII0KHOCTH.
UMITYJIbCa. Pemenne onuMnuagHeIx 3aga4

«IIpoaBUHYTBIA YPOBEHbY.

4 | 3aKOH COXpaHEHUs FHEPTUU 6 Pemenne pazHoypoBHEBbIX 3a1a4 «ba3oBbIil
B MEXAHMKE. ypoBeHb» U «IIpoBUHYTBINM yPOBEHBY.

5 | [IpumeHeHme 3aKOHOB 2 Pemenue pazHoypoBHEBBIX 3a1a4 «ba30Bblit
COXpaHEHMsI SHEPTUU U ypoBeHb» U «IIpoiBUHYTBIN YPOBEHBY.
MMITYJIbCA K HEKOTOPBIM
3a1a4aM KJIaCCUYECKOU
MEXAHUKH.

6 | BHyTpeHHss sHEprus u 8 Pemenne pa3zHoypoBHEBBIX 3a1a4 «ba3oBblil
paboTa. 3aKOH COXpaHEHUS ypoBeHb» U «IIpOBUHYTHII YPOBEHBY.
JHEPIUH.

7 | 3aKoHBI B KJIaCCUUECKON 14 Pemenne pazHoypoBHEBBIX 3a1a4 «ba3oBblil
TEOpUU ypoBeHb» U «IIponBUHYTBIN yPOBEHBY.
AJIEKTPOMArHeTu3Ma.

8 | 3akoHBI cOXpaHEeHHUs B 12 Pemenne pazHoypoBHEBBIX 3a1a4 «ba3oBblil
MUKPOMHPE. ypoBeHb» U «IIpoIBUHYTBIA yPOBEHBY.

9 | KoHTposibHOE 3aHSTHE. 2 HToroasi KOHTpoJIbHAs padoTa.

nUToro 68
Y4eOHO-TeMaTHYEeCKHH IIaH
Ne Ha3Banue TemMbl KoinuecTBo yacos
TeMblI o0ee Teopus NPaKTHKA
1 3aKOHBI B MAKPOMHPE. 12 6 6
2 3aKoH COXpaHCHHs UMITYJIbCA. 6 3 3
3 3aKk0oH coXpaHEHHss MOMEHTa UMITYJIbCa. 6 3 3




4 3aKOH COXpaHEHUsl SHEPTUU B MEXAHHUKE. 6 3 3

(6}

[IpumMeHeHre 3aKOHOB COXPaHEHUs] YHEPTUU U
HUMITYJIbCa K HEKOTOPBIM 3a/1a4am 2 1 1
KJIACCUYECKOU MEXAHUKH.

6 | BayTpennss sHeprus u pabora. 3aKoH

8 4 4
COXpaHEHHsI SHEPTUH.
7 3aKOHBI B KJIaCCUUYECKON TEOPUH 14 7 7
JIEKTPOMarHeTu3Ma.
8 3aKOHBI COXpaHEHHUsI B MUKPOMHUPE. 14 5 7
9 KoHTposibHOE 3aHsTHE. 2 2
UTOro 68 32 36

Copnepxxanue nporpaMmbi:
3akoHbl B Makpomupe. (12 gyacos).
Teopus: Nnctpykrax no Th u 6e3omacHomMy uHTepHeTy. 3akoH Apxumena. 3akoH bepHymiu.
3akoH paBHOBecHs pbruara («30J0TO€ MPaBUIO MeXaHUKW»). OTHOCUTEIBHOCTH JABUKECHHUS.
WNuepumaneHele cucteMbl oTcyeTa. 3akoHbl HbroTOHA. 3aKOH BCEMUpPHOrO TAroreHus. Pemenue
3a/1a4 Ha 3aKOH BCEMUPHOT0 TATOTEHHUsA. 3akoH ['yka.
Ipaxmuxa: NanuBuayanbHas pabota ¢ 00y4aroIUMUCS ¢ pa3HbIM YPOBHEM YCBOCHHS Y4eOHOTO
Martepuana. Pemenne pazHoypoBHEBbIX 3a1a4. «CTapTOBBIM ypOBEHbY». Pernienue 3agad 1o 3akoHy
ApxuMena, o 3akoHy bepHyy, o 3akoHy paBHOBECHS pbluara, Ha 3aKOH BCEMUPHOI'O TATOTEHUS
Y Ha 3aKoH ['yka.
3aKoH coxpaHeHHsI UMITyJabca. (6 yacos).
Teopusi: IMIlynbC 4acTULIBI U UMITYJIBC CUCTEMBL. 3aKOH COXpaHEHHUs UMMyJibca. IcKyccTBEeHHbIE
ciytHukA 3emun. Ummynbe Tena. SIBnenue otmaun. PeaktuBHOe nBrkenue. Paketwl. J[BrmkeHue
LIEHTpa Macc.

Ilpaxmuxa: VHauBuayanbHas WU TpynmnoBas pabora ¢ ydamuMmucs. PerieHue pa3HOYpOBHEBBIX
3ana4. «ba3oBblil YPOBEHB: 33/1a4 HA 3aKOH COXPAHEHHS UMITYJIbCA.

3aKoH coXpaHeHHsI MOMEHTa UMITYJIbca. (6 yacoB).

Teopus: Kunetnueckas HEpIysl Bpalllaromerocss TBepaoro reiaa. MoMeHT nnepuuu tena. Pabora
BHEUIHUX CWJI. YPaBHEHHME MOMEHTOB. 3aKOH COXPAaHEHHS MOMEHTAa HMITYJIbCa. 3aKOHBI
COXPAaHEHMS U CUMMETPUS BPEMEHU U IIPOCTPAHCTBA.

Ilpakmuka: WHnuBuayanbHas pabotra ¢ yudamumucs. PemieHwe onuMmuagHbIX — 3ajad.
«IIpoaBUHYTBINM YPOBEHBY.

3aKoH coXpaHeHHsI JHEPruM B MexaHuke. (6 4acos).

Teopusa: 1lonHas 1 KHHETHYECKAs: YHEPTUS YACTULIBI M CUCTEMBI YacTULl. CBsA3b MEXKY PHEPrUEH U
umnyiscoM. Pabora. IlorenumansHoe mnozne. Pabora mnoreHuuansHbix cui. lloreHuumanbHas
SHEPrusl 4YacTUIbl U CHCTEMBl YacTHUL. MexaHWYecKas JHEprusi CUCTEMBL. 3aKOH COXPAaHEHHUS
JHEPrUu.

Ilpakmuxa: WnauBunyanbHas pabota c oOydaroummucs. PernieHune pa3HOYpOBHEBBIX 3ajiad
«ba30BbIl ypoBeHb» U «IIpOIBUHYTHII YpOBEHB» HA 3aKOH COXPAHEHMS YHEPTHUHU.

IIpuMeHeHne 3aKOHOB COXPaHEHHUsI JHEPIMHU U UMITYJIbCA K HEKOTOPBIM 3aJadyaM
KJIACCHYeCKOil MexaHuKH. (2 yaca).

Teopus: Kocmuueckue ckopocTd. CTOJIKHOBEHUS YaCTHLI.

Ilpakmuxa: VnpauBuiyanbHas pabota ¢ oOydaromuMmucs. PerieHune pa3HOYypOBHEBBIX 3ajad
«ba3oBblll ypoBeHb» U «IIpOABUHYTHIN YPOBEHDY.

BHyTpeHHsIs SHeprusi 1 padora. 3aKoH coXpaHeHHus HepruM. (8 yacos).

Teopusa: TepMonMHAMHUYECKUE CHUCTEMBL. BHYTpeHHssi SHeprus. 3aKOH COXpPAaHEHUS 3HEpruu
(ITepBbiit 3akoH TepMmoauHaMuku). [IpuMeHeHHe 3aKOHa COXpaHEHUs HSHEPTUU K HEKOTOPBIM
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npoiieccam B razax. KpyroBeie mporecchl. YciioBus paOoThl TemioBoil mamuHbl. [ukn Kapho.
3aKoH Bo3pacTaHus >HTponuu (BTopoii 3aKk0H TepMOINHAMUKH).

Ilpaxmuxa: WHauBuayanpHas pabota ¢ oOydaromuMmucs. PelieHune pa3HOYpPOBHEBBIX 3ajlady
«ba3oBblii ypoBeHb» U «IIpoIBUHYTBIN YPOBEHB) HA 3aKOH COXPAHEHUS YHEPTUU.

3aKoHBI B KJIACCHYECKOIl Teopuu JieKTpoMarHeTusma. (14 yacos).

Teopusa: 3akoH COXpAaHEHUs DIIEKTPUYECKOro 3apsfa. 3akoH KylloHa — OCHOBHOM 3aKOH
IJEKTPOCTATUKH. 3aKOHBbl COXPAHEHHUS B 3JIEKTpocTaTuke. VIMITyJIbC 3JIEKTPOMArHUTHOIO MOJIS.
JlaBnenue cBera. 3akoHsl OMa Ui yyacTKa LENM W AJs MOJIHOM nenu. 3akoH J[kxoyns — JleHna.
3aKOH AMEKTPOMArHUTHON MHIYKIMH. 3aKOH OTPa)KEHUS CBETAa U 3aKOH MPEJIOMIICHHUS CBETA.
Ilpakmuxa: WuauBuayanbHas pabota ¢ oOyuaromMucs. PerieHune pa3sHOYpOBHEBBIX 3ajiad
«ba3oBblil ypoBeHb» U «[IpOABUHYTHIN YPOBEHB»: 110 3aKOHY COXPAHEHUS JJIEKTPUUYECKUX 3apso0B.
Ha 3akoH KynoHna, Ha 3akoHbl OMa, Ha 3akoH J[xoyns — JIeHna, Ha 3aK0H 3/M UHIYKLUH.

3akoHbI cOXpaHeHus1 B MUKpomupe. (12 yacos).

Teopus: TloHATHS DHEPrUM W UMITyJIbca B MHKpomupe. Kiaccwmueckwe 3aKOHBI COXpaHEHHS M

s¢ppext Komnrona. PensaTUBHUCTCKOE BBIpaKEHHE CBS3M MEXAY OJHEPrUeii M HMITYJIbCOM.

Knaccuueckue 3akoHBI COXpaHeHUs U TTpobJieMa OeTa-pacmnana. 3aKOHbI COXpaHEHHUST OAPHOHHOTO U

JICTITOHHOTO 3aps/I0B. 3aKOH COXPaHEHHUsI CTPAHHOCTH. 3aKOH COXPAHEHUSI U30TOMMYECKOTO CIIHHA.

3akoH coxpaHeHHs 4YeTHOCTH. CHMMeTpus B MHUKpPOMHUpE. 3aKOHbl COXPAaHEHHUS B SJIEPHBIX

peakiusx u pacnagax. [IpaBuna «cMemeHus».

Ilpaxmuxa: WHpuBuayanpHas pabota ¢ oOydaomuMucs. PelieHune pa3HOYpPOBHEBBIX 3ajlay
«ba3oBblll ypoBeHb» U «IIpOABUHYTHIN YPOBEHDY.

OcHOBHbIE 3HAHUS U YMEHHUA y4alIIUXCSH.

Yyamumcss He00X0IUMO 3HATh!

IlousiTusi: MaTepuaibHasi TOUYKA, YCKOPEHHUE, MEpEeMEIIEHUE, Macca, Cuia (CHia TSAXKECTH,
CUJIa YIIPYTOCTH), BEC, HEBECOMOCTb, UMITYJIbC, MHEpLIMAJIbHAs CUCTEMa OTCYeTa, padoTa CHIIBL,
MOTCHIMATbHASI U KMHETUYECKasl DHEPTUs, aMIUIUTY 1a, TICPUOJI, 9aCTOTa KOojeOaHuH, monepeyHbIe
Y IIPOJIOJIBHBIE BOJIHBI, JJIMHA BOJIHBI.

3akoHbI M _NPUHUMIBI: 3aKOHBI HBIOTOHA, MPUHLNI OTHOCUTEIBHOCTH ['anmumesi, 3aKOH
BCEMHUPHOI'O TATOTE€HHUs, 3aKOH ['yka, 3aKOH COXpaHEHHMs HMIIyJIbCa, 3aKOH COXPAaHEHUA U
MPEBPAIICHHS YHEPTUU.

IIpakTnyeckoe mnpumMmeHenue: nBwkeHue HMC3, peakTUBHOE [BHXXEHHE, YCTPOWCTBO
paketrbl, KIIJI MammH ¥ MexaHU3MOB, MOABEMHAs CHJIA KpbUIa CaMOJIeTa, HCIOJIb30BAHUE
3BYKOBBIX BOJIH B TEXHHKE.

YyamuMcst He0OX0IUMO YMETh:

[Tonb30BaThCs CEKyHAOMEPOM.

N3mepsTh U BEIYUCISITh (PU3NICCKUE BEIIMIUHBI (BPEMs, pACCTOSTHUE, CKOPOCTh, YCKOPEHUE,
Maccy, CUITy, JK€CTKOCTb, KOOPPUIIMEHT TPEHUS, UMIYIbC, paboTy, MOIHOCTh, KII/] MexaHu3MoB,
nepHuo KoJicOaHu MasiTHUKA, YCKOPSHHUE CBOOOTHOTO MACHYIS).

Uurtath ¥ CTPOUTH T'paUKHU, BBHIPAKAIOIIUE 3aBUCUMOCTh KHHEMATHUYECKHX BEJIWYHH OT
BPEMEHHU MPU PABHOMEPHOM U PAaBHOYCKOPEHHOM JIBHXKEHUAX, CUJIBI YIPYTOCTH TIPH 1€ (POPMAIIHH.

Pemate npocteiimue 3a1aun Ha ONpeAEIeHHe CKOPOCTH, YCKOPEHUs, IIyTH U MEePEMEIICHUS
MIPU PaBHOYCKOPEHHOM JIBUKEHUHU, CKOPOCTH U YCKOPEHHUSI TIPU JBIKEHUU TeJia M0 OKPY>KHOCTH C
MOCTOSTHHOM TO0 MOJYJIO CKOPOCTBIO, MAacChl, CHJIbI, UMITyJbca, PabOThl, MOIIHOCTH, SHEPTHUH,
KITI, niuHBI BOJTHBI, YCKOPEHHUSI CBOOOIHOTO TaICHUS 110 IEPHOTY KOJIeOaHU MasSTHUKA.

N3o0paxkaTh Ha YepTeke MpPH peUIeHUH 3a7ad HalpaBICHUS BEKTOPOB CKOPOCTH,
YCKOPEHUSI, CUJIBI UMITYJIbCA TEJIa.




Kaneﬂnapﬂo-TeMaaneckoe IMJIAHUPOBAHUE

2 <
= = =
o A = =
No ) 2 = ®opma padoThl,
Tema T3 s i Hata
yYpoka = > < KOHTPOJIsI
3 = | =
<z =

1 3aKkoHBI B MAKpOMHpE. 12 6 6

1. Wuctpyktaxx nmo Th u OGe3omacHomy Jlexuusi.
UHTEPHETY. 3aKkoH Apxumena. 3aKOH NupuBuyanbHas
bepuymmu. Pemenne 3amad mo 3akoHy pabota ¢
Apxumerna u 1o 3akony bepryum. ysammmucs. Pagora

2 1 1 C JIMTEPATYPOH.
CocraBnenne
odopmiienne
JOKJIaJ0B U
pedepartos.

2. 3akoH paBHOBecHs pbryara («30J0TO€

Jleknus.
NpaBWI0O MeXaHUKW»). Pemrenue 3amau 2 1 1

Pemenue 3amau.
0 3aKOHY PAaBHOBECHS pblyara.

3. OTHOCHUTEIILHOCTD IBIKEHUS. Jlexmus. Y CcTHBIN
HMuepuuanbHble CUCTEMBI OTCUETA. 2 1 1 onpoc. Pemenne

Pa3HOYPOBHECBLIX
3a/1a4.

4, 3akons! HeroToHA. NuausumyansHas

pabota ¢

2 1 1 YUALITIMHECS.
Pemenue 3agau
pa3sHOro YPOBH3I.

5. 3akoH BCEMHPHOTO TATOTCHHS. WHauBuayanbHas
Pemienve 3amad Ha 3aKOH BCEMUPHOTO pabora ¢
TATOTEHUS. 2 1 1 ydamumucs,

peleHne
OJIMMIIMAJHbIX 3a4a4.
6. 3akon ['yka. Pemenue 3amad Ha 3aKOH Jlexuus.
I'yka. 2 1 1 Peuienue 3anau.
[TpakTukyMm.
2 3aKoH coXpaHeHUs MMIYJIbCA. 6 3 3
7. NMmyneec  9acTUIBI M HUMITYJIBC
Jlexus.
CUCTEMBI. 2 1 1
Pewienue 3anau.
3aKoH COXpaHEeHHs UMITYJIbCa.

8. HckyccTBeHHBIE — CITyTHUKA — 3€MIIH. ®poHTaNbHBIN
Wmnynec Tema. SIBneHme  oTnmaum. 2 1 1 ompoc. Pemenue
PeakTuBHOE ABMKEHUE. PakeThl. 3ajad.

9. JBmKenue reaTpa Macc. Cemunap.
Pemenune 3a7a4 Ha 3aKOH COXpaHEHHUS 2 1 1 [TpakTukym,
UMITYJIbCA. pelenus 3anay

pa3sHOro YpOBHSL.

3. 3akoH coXpaHeHUsI MOMEHTA 6 3 3

HMITYJIbCA.

10. Kunernueckast 2Heprusi Bpaliaromerocs WHauBuyansHas
TBEpPIOTO Teja. MOMEHT MHEPIUHU Tea. pabora ¢

2 1 1 VUaIMMHCS.
Pewenue 3anau
Pa3HOr0 YPOBHSL.

11. | Pabora BHemWHHX cHI. YpaBHEHHE VCTHBIH ompoc,
MOMEHTORB. 2 1 1 pelenye 3anaq

Pa3HOTO YPOBHSL.
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12. 3aKkOoH COXpaHEHHs MOMEHTA UMITYJIbCa. O6cysxneHne
3aKkOHbl COXpPaHEHUS M CHUMMETpUs OCHOBHBIX
BpEeMEHH M TIPOCTpaHCTBA. Permmenune 2 TCOpETHHCCKIX
3a71a4. ITIOJIOKECHHH 110 TEME

3aHsTus. Pemenue
3a7au.

4. 3aKO0H cOXpaHeHHs JHepIruu B 6

MeXaHHKe.

13. [lomHas w® KUHETHWYECKass HHEPrus Jlexmms.
YacTUIBI M CUCTeMbl vacThll. CBs3b 2 Perenue 3amad.
MEXJy HEPrueil 1 UMITYJIbCOM. ITpaKkTHKYM.

14. Pabora. TloTeHnmanpHoe mose. Pabora N
MIOTEHIUANBHBIX CHIL R

2 OMpoC, PELICHIE
[loreHumanpHass »HEpPrUs 4YacTUIBI U saat,
CHCTEMBI YaCTHIL.

15. MexaHu4deckast SHEPTHsI CUCTEMBI. VerHslit onpoc,
3akoH coxpaHeHus »Hepruu. Pemenue 2 perienye sanad
3a/1a4y Ha 3aKOH COXPaHECHUsI DHEPIUM. HOBBIIICHHOH

CIIOYKHOCTH.

S. IIpumeHeHHe 3aKOHOB COXpPaHEHHS

JHEPIuU U UMITYJIbCA K HEKOTOPbIM 2
3a1a4aM KJIaCCHYeCKOH MeXaHUKH.

16. Kocmuueckue ckopoctu. 5 JleKius.
CTOIKHOBEHHS YaCTHII. Peruenue 3agay.

6. BuyTpennsisi 3Heprus u padora.

3aKoH cOXpaHeHHs JHePruu. 8

17. TepmonuHamuueckue CUCTEMEL. 2 Jlexuus.
BryTpennsis sueprusi. Petenue 3amad.

18. | 3akon coxpanenust suepruu (IlepBbrit NuauBuyanbHas u
3aKOH TepMoauHaMuKH). llpumeHeHme TpymIoBas pabora ¢
3aKOHa  COXpaHEHHMs  DHEPruu K 2 yJaluMucA.
HEKOTOPBIM IIPOIIECCAM B Ta3ax. Pemenne sanad

IIOBBINICHHOU
CIIOKHOCTH.
19. Kpyrossie mpomeccrl. YciaoBus pabOTHI NupusuyanbHas
terutoBoi MamuHel. [uka Kapho. pabora ¢
2 YYAIUMHCH.
Pemenue 3amau
Pa3HOr0 YPOBHSL.

20. | 3akon Bo3pacranus dHTponuH (Bropoit NunuBuyansHast
3aKOH TEPMOJIHHAMHUKH ). pabora ¢
Pemenne 3amau Ha 3aKOH COXpaHEHHS 2 ydamumucs,
SHEPTHUH. PCIICHHC

OJIMMIIMAaJHBIX 3a/a4.

7. 3aKOHBI B KJIacCHYeCKOH Teopuu 14

3JIEKTPOMATrHeTH3MA.

21. 3ak0oH COXpaHEHUS DIEKTPHICCKOTO Jlexuwust.
3apsfa. Pemienue 3amad 1o 3aKOHY 2 Pemenue 3agay.
COXPAHEHUsI DICKTPHUYECKUX 3apsI0B. IIpakTHKyM.

22. 3akon Kynona — OCHOBHOH 3aKOH Wnpusunyansnas
JJIEKTpOCTaTUKU. Pemenue 3amay  Ha pabora ¢
3akoH KyioHa. 2 yHaIMMHICA.

Pemenue 3amau
Pa3HOTO YPOBHSL.

23. 3aKOHBI COXpaHEHUS B DIIEKTPOCTATHKE. WHpuBuayanbHas
NMnynbc  3A€KTPOMArHUTHOTO — MOJIA. 2 pabora ¢
JlaBneHue crera. yHalluMucA,

pelieHne




OJIMMITMAOHBIX 3a1a4.

24. 3akoHsl OMa JJIs yyacTKa UEnu W AJs
. Jlexuusi.
nmojiHOM 1enu. Pemrenne 3amady  Ha 2 1 1
Pemenue 3amau.
3akoHbl OMma.

25. 3axon Jlxxoyns — JleHna. WuauBugyansHas u
Pemenue 3amau Ha 3akoH [[xoynsa — rpyImosas pabora ¢
Jlenma. 2 1 1 YYaluMHUCs.

Pemenue 3amau
TOBBIIIEHHOU
CJIO’)KHOCTH.

26. 3aKOH JIEKTPOMAarHUTHON UHIYKIHUU.

Jleknus.
Pemrenne 3amau Ha  3aKOH  3/M 2 1 1

Pemenue 3amau.
WHTYyKIUH.

27. 3aKkoH OTpak€HHsl CB€Ta U 3aKOH NHpuBuayanbHas 0

IIPEIIOMJICHUSI CBETA. rpynmnosas pabora ¢
2 1 1 yqamiumucs.
Pemenue 3amau
TTOBBIIICHHON
CJIIOXKHOCTH.

8. 3aKkoHBI cOXpaHeHUsI B MHKPOMHUpe. 14 5 7

28. | Ilonatuss oHepruu U UMIyJbca B Jlexups.
MHUKPOMHUPE. 2 1 1 Perenue 3amad.

[IpakTuKyM.

29 Knaccuueckue 3akOHBI COXpaHEHUS U WHIMBH Ty AITBHBTH

s¢dexr Komnrona. 2 1 1 ompoc. Pemexne
3a/1a4 MOBBIIIEHHOMN
CITOYHOCTH.

30. PenstuBuCcTCKOE  BHIpOKEHHE  CBS3H WuauBuyansHas
MEXIY SHEPTUEH U UMITYJIbCOM. pabora ¢
Knaccuueckue 3akoHbI COXpaHEHHMsS U 2 1 1 YHAIIMHCS.
npobiiemMa GeTa-pacnaa. Pewenue sazay

pa3HOT0 YpOBHSI.

31. | 3akoHBl CcoOXpaHEHHs OapUOHHOTO H Ob6cyxneHue
JIEITOHHOTO 3apsIOB. 2 1 1 OCHOBHBIX

TEOPETUIECKUX
MOJIOKEHHH 1O TEME.
32. 3aKOH COXpaHEHHs CTPaHHOCTH. 3aKOH NHupuBuayanbHas
COXpaHEHUs U30TOIMUYECKOrO CIIUHA. pabora ¢
2 1 1 yYAIHMUCS.
Pemenue 3anau
Pas3HOTO YPOBHSL.

33. 3aKkoH COXPaHEHUs YETHOCTH. DpoHTATBHBIH

CuMMeTpus B MUKPOMUDE. OIIpoC.
1 1 WuauBuayanbHasS
Y
pabota ¢
YdalrruMucH.

34. 3akoHBI ~ COXpaHEHUS B  SOCPHBIX WuauBugyansHas u
peaknuax W pacmagax. IIpaBuna rpyInosas pabora ¢
«CMELLIECHUS. 1 1 y1aluMHUCA.

Pemenue 3amau
TTOBBIIIIEHHON
CJIO’)KHOCTH.

35. KonTpoanHoe 3ansaTHE. ITucemenHas pabora.

2 2 TectupoBaHHbII
KOHTPOJIb
TOJIYUCHHBIX 3HAHUM.
Hroro: | 68 32 | 36
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OpraHn3auu0HHO-ne)1ar0mqecRue Yci1oBus peajin3aluu Oﬁpa30BaTeJII)HOI71 InporpamMmmal

®opma 00yueHMs:
Ounas ¢popma oOyudenus. Konnyectso neteii B rpymnne 10-15 genosek.
®opma opraHu3anuu o6pa3oBaTeIbHON AeATEJIbHOCTH
I'pynnosele 3ansATHS.
®opMbl padoThI:
o becenpl, KOHCynbTaIUMK, JEKIHUU (pa30op 3amad, O0OCYXIEHHE OCHOBHBIX TEOPETUUYECKHUX
MIOJIO’KEHUH TI0 TEME 3aHATHUS);
o IIpaxkTuKyMm, 3aHITHS 10 PELICHUIO 3a7a4 Pa3HOTO YPOBHS;
e HMupuBunyanbHas paboTa ¢ ydyaluMucs;
o  (CaMocToATENnpHOE N3YUEHHE MAaTEPUIIA;
e  TectupoBaHHBII KOHTPOJIb MOJYYECHHBIX 3HAHNN;
o Palora c nuteparypoii;
e CocraBnenue u opopmiieHHE T0KIa10B U pedepaTos;
o IIpoekrtHas pabora;
e DKCKypcCHH;
o Beuepa ¢pusuku;
e Pabora ¢ aTepHeTOM.
Buapl 1esIT€JILHOCTH:
*  Pemenue pa3HbIX TUIIOB 3a4a4;
*  3aHUMAaTENbHBIC ONBITHI IO PA3HBIM pa3zaenaMm (pU3NKH;
*  KoHcTpynpoBaHue mpocTeHnX NpuOOpoB, UCIOIb3YEMBIX B y4€OHOM IPOLIECCE;
*  IIpumenenue UKT;
*  3aHuUMaTeNbHbIC SKCKYPCHUU B 00JIaCTh UCTOPUU (DU3UKY;
* Ilpumenenue pU3MKU B MPAKTUIECKOM KUIHH.
®opMbI OJABEIEHUS] UTOTOB PeAJTU3ALNH JONOJHUTEIbHO 00pa30BaTe/IbHOM NPOrPAMMBI:
e  y4YacTHE B IPEAMETHBIX OJIUMIINAIAX;
e  YyYacTH€ B HAyYHO-IPAKTUYECKUX KOH(PEPEHIHIX;
e  TOATOTOBKA M MPOBEACHUE (PU3MUECKUX BEUEPOB;
e  IIPOBEJEHHUE PA3IUYHOIO POAA KOHKYPCOB;
e  BBINOJHEHUE YYCHUYECKHX HAYYHBIX padoT;
e yuactue B «Henene ¢pusnkn» B CBOMX IIKOJIAX U JP.
O:xuaemMble pe3yJibTaThl:
ITo oxoHYaHUN 00yUYeHHs yyaliuecs A0 KHbI YMeTh!
e  pelIaTh 3aJa4M Pa3HbIX TUIIOB U PA3HOT'O YPOBHS CJI0KHOCTH;
e  IIOJIy4aTh JIONOJIHUTENIbHbIC 3HAHUS 10 (PU3HKe;
e  paloTath ¢ IUTEPATYpPOU;
e 0(hOpMUTb JOKJIAJ] B COOTBETCTBUU C IPEIbABIIEMbIMU TPEOOBAaHUAMUY;
e paOotatb B ceTu MHTEpHET;
e  AHAJNM3UPOBAThH (PU3NYECKOE SIBICHUE,;
e  IIPOrOBapUBATh BCIYX PEIICHUE;
e  AHAIM3UPOBATH MOJTYUYECHHBIN OTBET;
e KJaccUpUUMPOBATH NPEIOKEHHYIO 33/1a4y;
e  COCTaBJIATh NPOCTEUILINE 3a7a4N;
e  TIOCIEAO0BATEIHHO BBIMOIHATH U IPOrOBAPUBATH 3TAIlbl PEIICHHUS;
e  pelIaTh 33a7a4d CPEIHEN TPYIHOCTH;
e  pemaTh KOMOMHUPOBAHHBIE 33/1a4U;
e BJIAJETh pa3IMYHBIMM METOJAaMH peLIeHHS 3ajJaydy: aHAJIUTHYECKUM, TIpadHuecKuM,
AKCIIEPUMEHTAIBHBIM U T.1.;
e  BJAAETh METOJAMU CAMOKOHTPOJISI U CAMOOLIEHKH;
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° HCIIOJIB30BAaTh HpI/IO6p€T€HHBIC SHaHUA T pCIICHUA TCCTOB HA FOCYHapCTBCHHOﬁ HUTOTOBOH
aTTCCTalluu.

Bo3pacTt 0o0y4aronuxcsi, y4acTBYIOLIUX B peajin3allii 00pa3oBaTe1bHOIl NPOrpaMMBbl:
Bospact ob6yuaronuxcs 14-17 ner.

Cpoku peanu3anum JaHHOH 00pa30oBaTeJbHOM NPOrPaMMBbI:

[Iporpamma paccunrana Ha 1 yueOHslii roa. IlponomxurenbHOCTh Kypca 68 yacos.
O0beM HArpy3KH B HeJleJI10:

OO0beM Harpy3KH B HEJIENIO: 2 Jaca.

CpencrBa o0yueHus:

Ilepeuens 06opyoosanusn (uHCmpymeHmol, MamMepuaIbl U RPUCROCODIEHUSA).

HaunmenoBanue 060pynoBanust KoinuectBo
(MHCTPYMEHTOB, MATEPHAJIOB U NIPUCIIOCOOJIEHM )
ITepcoHasIbHBINA KOMIIBIOTEP 1
MynpTUMEIUNHBIN ITPOEKTOP 1
YcTpoiicTBO [171s 3a1ITOPUBAHUSL OKOH 1

Ilepeueny mexnuueckux cpeocme 00y4eHus.

HaumeHOBaHMe TeXHMYECKHUX CPeACTB 00y4eHH s KoJsunyecTBo

JHocka 2

Men 3

['yOka s Jocku 2

ITapta 20

Crynbs 20

Ilepeuens yueono-memoouuecKkux Mamepuaos.

HanmeHoBaHMe y4eOHO - METOAMYECKHX MAaTEPHAJIOB Koa-Bo

1. [Tepprmkun A.B. @usnka 9. - M.: Jlpoda, 2016. 1

2. Jlykamuk B.M. CoopHuk 3a1au no ¢usuke. - M.: [Ipocsemnienne, 2010.

3. PeivkeBuy A.TI. @usuka. 3agaunnk. 10-11 knaccel. - M.: llpoda.

4. banam B.A. 3anauu no ¢usuke 1 MeTopl uX perienus. - M. IIpocsemenue, 2001.

I

5. Tonbndap6 H.U. ®usuka. 3agaunuk. 9-11 kinaccel. YueObHoe mocodue amst
001eo0pazoBaTeNbHBIX Yupexaenuid. - M.: JIpoda,2003.

6. Mannna H.C. ®usuka. Perrenue 3aga4 MoBLIIEHHON CIIOKHOCTH. M31aTEBCTBO 1
Cankr-Iletepbyprckoro yausepcuteta, 2014.

7. Cnoboneuxwuii U.111., OpnoB B.A. Beecoro3usie onummnuansl o gusuke: [Tocodue 1
Juis yuanxcest — M.: IIpocsemenue, 1983.

IlnanupyemMblie pe3y/ibTaThbl 0CBOCHUSI 00Pa30BaTeJIbHOM MPOrPaMMBbl.

OdicudaemviMu  pe3yIbmamamu  0C80eHUs  00paA308aAMeNbHOU  NPOZPAMMbL  SBISIIOTCSL:
MOJIyYeHHUe MPEACTaBICHUN O METO/JaxX HAay4YHOTO IO3HAHUS HPUPOJBl U COBPEMEHHON KapTHUHE
MHpA; pa3BUTUE MMO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYAIBHBIX U TBOPUECKUX CHOCOOHOCTEH Ha
OCHOBE OIIbITa, CAMOCTOSITEIbHOTO NPUOOpPETeHHs] HOBBIX 3HAHWM, aHajdu3a W OLIEHKH HOBOI
UH(POPMALIMU; CO3HATEIIFHOE CAMOOIIPECICHUEe YUYEHUKAa OTHOCUTEIBHO MpOo(uis JanbHEHIIero
o0y4eHus Win npopecCUOHAIbHON AeSTeNIbHOCTH; MPUOOPETEHHE OMbITa OUCKA UHPOPMAIUH 110
3aJJaHHOI TeMe, HaBBIKOB IIPOBEICHUS OIBITOB C MCIIOJIb30BAaHMEM MPOCTHIX (PH3UUECKUX TPUOOPOB
Y aHaJIM3a MOJIyYeHHBIX PEe3yJIbTaTOB.
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[TproOmieHre MIKOTBHUKOB K CAMOCTOSTENBHOW HSKCIEPUMEHTAIBHONH paboTe IMO3BOJIUT
yriayOuTh MX 3HaHMs, COPMHPOBATH OCO3HAHHBIM MHTEpPEC K M3YyUYEHUIO (U3MKH U 3aKPENUTh
IPAKTUYECKHE HAaBbIKU MCCIIEIOBATEIbCKON pabOTHI.

IIporpaMMa nocTpoeHa C ONOpPOl Ha 3HAHWS M YMEHUS, MOJYYEHHBIE y4YalIMMHCS IpU
u3ydeHnn (Hu3nKH B mKoie. [Ipy u3yueHnn JaHHOTO IEKTHBHOTO Kypca aKLEHT CIeyeT AeaTh Ha
npuoOpeTeHue JIOMOJHUTENIBHOW CyMMbl 3HaHMH MO (U3MKEe, Ha pa3BUTHE CHOCOOHOCTEH
CaMOCTOSITENIFHO TMPHOOpEeTaTh 3HAHWS, NPAKTUYECKH OICHUBATHh IMOJYYCHHYI0 HWH(OPMAIHIO,
u3jaraTh CBOIO TOUYKY 3PEHHUS MO 00CYKAaeMOMY BONPOCY; MPOBOAMUTH OMBITHI M JI€JaTh BBIBOIBI.
[Toatomy Benymumu popmMamu 3aHATUN MOTYT OBITH IPAKTHUKYMBI, JIJAOOpAaTOPHBIE PAOOTHI, 3aHITHSA
O pELEeHUIO 3ajady. Tembl NPEACTOSIIMX 3aHATHH O0O0BABIAIOTCS 3apaHee. [IpakTuueckoe
3HAKOMCTBO y4YalIUXCAd C OKCIEPUMEHTAIbHBIM METOJAOM H3Y4YeHHs NpHUpoJbl Haubosee
OPOAYKTUBHO B (OpME NpOBEACHHUS HEOONBIIMX CAaMOCTOATENBHBIX HAOMIOACHUH, ONBITOB M
uccienoBaHuii. OnbIThl, HAOMIOJEHUS M CAMOCTOSITEJIbHBIE HCCJIEIOBAaHUS pACCUMTaHbl Ha
UCIIOJIb30BaHUE TUTIOBOTO 000PYAOBaHUs KaOuHeTa (PU3UKH.

Cucrema pe3y1bTaTOB OLlCHKH 00pa30BaTeJbHOM IPOrPaMMBI.

YcnenHocTh 0OCBOEHUS MPOrPaMMBbI ONPEAEISETCS C TOMOIIbIO KOHTPOJIbHO-TIPOBEPOYHBIX
paboT. Yuyamuecs MoyydaloT CHOHCOK W3 paHee pa300paHHBIX Ha 3aHATUU OJUMIIMAIHBIX 3a/ad.
VYyamuecs: JOIKHBI HAWTH pellieHUe MPEeI0KEHHBIX 3a]1a4, CyMeTh 000CHOBATh pPEIlICHUE.

Ilepevyenb yueGHO-MeTOAMYECKUX MATEPHAJIOB /IJIfl M1€1ar0roB.

1. bab6kanuna JLII., benonyukun B.E., Kozen C.M. Coopuuk 3a1a4 no ¢usuke a1 10-11 knaccon
¢ yrayonenusim u3zyderuem ¢unsuku. / [lox pegaknuein C.M.Ko3zena. - M.: BepOywm, 2013.

2. 3opun H.M. DnexruBHbIi Kype «MeTozsl perienus puzndeckux 3anau»: 10-11 kmaccer — M.
Baxo, 2007 (MacTepckas yauTes).

3. Kabapaun O.®., Opnos B.A., 3ubenpman A.P.®@usuka. 3anaunuk: 9-11 knaccsl: YueOHoe

nocobue /1 o01eo0pa3oBaTeNbHBIX yupexaeHui. - M.: [Ipoda, 2014.

Konnpartses A.C., Y3un B.M. ®uzuka. Coopuuk 3anau. —M.: ®uzmatiut, 2015.

Opios B.JI., Caypos FO.A. MeTonb! pemienus ¢puszncueckux 3aaad. /[IporpaMMbl 3J1eKTHBHBIX

KypcoB. ®m3uka. 9-11 knaccel. [Ipopunpaoe oOydenue. — M.: JIpoda, 2009.

6. 3.A. Bomnoroackas, A.B. Ycosa. umaktudeckuid marepuan mo ¢uzuke 8 kimacc. —M.:
«IIpocsemenuer, 1988.

7. B.M. JlykoB. «McTtopuueckue 0030ppl B Kypce (u3ukum cpeaHed mkoib». [locoOue ms

yuurens. -M.: «IIpocBenienue», 1983.

M.I'. Kupunnosa. Kaura nis uyrenus o gusuke. —M.: «lIpocBemenuey, 1986.

9. B.H. Jlaau. DkcniepuMeHTaIbHBIC (PU3NYECKUE 3a/1aUl HA CMEKAJIKY: y4eOHOe PYKOBOJCTBO. —
M.: «Haykay, 1985.

10. 1. Yokep. @usndeckuii peiiepBepk. —M.: «Mupy, 1988.

11. A.B. Ycosa, A.A. bo6poB. ®opmupoBaHue y yyamuxcs ydyeOHbIX yMeHMHA. —M.: «3HaHUe»,
1987.

12. JI.H. Jlanna. YMmenue agymats. Kak emy yunts? —M.: «3HaHue», 1975.

13. 3.A. Bomnoroackas, A.B. VYcosa. [Iumaktuueckmii matepuan mo ¢umsuke 8 kmacc. —M.:
«IIpocsemenune», 1988.

14. 8. B.M. [lykos. «HMcropudeckue 0030psl B Kypce (pu3uku cpeaHei mkonb». [locodue s
yuurens. -M.: «IIpocsenienue», 1983.

15. JL.U. AnmudepoB, MU.M. Ilummxo. IIpakTMKymM 1O METOJUKE M TEXHHMKE IIKOJBHOTO
¢duznueckoro sxcnepumenta. —M.: «I[Ipocsemienne», 1984.

ok~

©

Ilepeyenb y4eOHO-MeTOAMYECKMX MATEPHAJIOB /IUIs1 00Y4aKOLINXCS.
1. bennpuxos I'.A., byxosues b.b., Kepxennes B.B., Msxuiues I'.5l. ®uzuka. CoopHUK 3a7a4. —
M.: Ponbd, Aiipuc-mipecc, 2012.
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2. B.M. [leps6un. 3akons! coxpanenus B ¢pusuke: Ku. s Buekn. Urenns ygammxes 8-11 k. —
M.: «Ilpocsemienuey, 1982.

3. 3yo6os B.I',, llanproB B.II. 3agaun mo ¢usuke: [Tocobue mns camooOpa3oBanHus: YueOHOE

pykoBoacTBO. M.: «Hayka. I'nmaBHas penakuus (pu3MKo-MareMaTHYecKol JuTepatyps», 2012,

256 cTp.

S.M. T'onbdep. 3akons! coxpanenus. —M.: «Hayxka», 1967.

Hponos N.E. CoopHuK 3ama4 1o obtmeit ¢pusnke. - M.: Hayka. 1996.

Koran b.1O. Cro 3amau o ¢usuke. /Ilox penaxkuueit U.E. Mopaosa. — M, Hayka, 2009.

[Teprrmkua A.B. ®@usnka (Bce kmaccol). M.: «/Ipoday.

PeivkeBuu A.IL 3agaunuk no ¢usuke. M.: «ZIpoda»,2013, 193 ctp.

Ouzuka. YuyebHoe mocodbue s 10 kjmacca IIKOA M KJIaccOB € YIIyOJEHHBIM H3y4YEHHEM

¢uzuku nox pen. A.A. Ilunckoro. M.: «IIpocBemienue», 1993.

10. Pusuueckuii MPaKTUKYM JJIsT KJIACCOB M IIKOJI C YIITyOJICHHBIM M3ydeHUeM (pU3HKH, TIOJ pef.
I0.U. uxa u O.®. Kabapauna. - M.: «IIpocsemenue», 2012.

11. ®wusuka. 3amaun s camoctoarenbHoro pemenus. /b.J[. AranseB u np.- CII6. U3mpatenbcTBO
CIery, 2010.

12. Yepnoyuan A.U. ®usuka, 3amauu ¢ OTBETaMu U pemeHusMu. -M.; Boicias mkomna, 2013.

13. IL.T. Caenko. ®uzuka-9. —-M.: «IIpocBenierne.

14. N.K. Kuxoun, A.K. Kukoun. ®usnka-8. —M.: «IIpocBemeHuey.

15. 10.A. Cene3neB. OcHOBHI 371eMeHTapHOM ¢pu3uku. —M.: «Hayka», 1974.

16. HM. Iaxmaes, C.H. Ilaxmaes, J[.III. HlogneB. ®usmka: yuyeOHMK st 9 KI.Cp.MIK.-M.:
«IIpocsemenuer, 1994.

17. M.M. banamos. ®u3uka-9. —M.: «I[IpocsemnieHne.

18. M.A. Kynpun. @usmka B cenbckoMm xossiictBe. Ilocobue nis  yuwammxes. —M.:
«IIpocsemenne», 1997.

19. M.I'. Kupunnosa. Kuaura mist yrenus no ¢usuke. —M.: «IIpocemienue», 1986.

20. JI. Tampmepmreiin. 3abaBHas ¢u3MKa: HaydHO-TIOMyJsipHas KHura. —M.: «JleTckas
auteparypay, 1993.

©ooN A

OueHovHble MaTepHUaJIbl, 00ecTIeYNBAKOIINE PeATU3ALUI0 00pa30BaTeILHOI
NMPOrpaMMbI
3amaun st «CrapToBoro ypoBHsS» U «ba3oBoro ypoBHs» OepyTes s perieHus u3: Dusuka.
3amaunuk. 10-11 kn.: mocobue mist oOmeoOpazoBatTenbHbIX yupexkaenuit / A.Il. PeimkeBud. — M.:
HApoda.
3amaun nns «lIpoaBuHYTOrO YpOBHS» MOAOUpPAIOTCS MpenojaBaTeieM M3 3a7ad JaloluX Ha
OJIUMITHAIAX, TIPOBOJIUMBIX TI0 (pHU3UKE.

Cnucok 3a1a4 1JIsi KOHTPOJIbHOIO 3aHATHSA:
1. MOXHO M cUMTaTh BO3LYIUHBIM IIap MAaTEPUAIBHON TOUKOM IIPU ONPEIEICHUH apXUMEIO0BOMI
cubl Fa, neicTByroIieit Ha map B BO3nyxe?
2. Yepes 10 c mocrne Hayana JABWXKEHHS MOE3] pa3BWI ckopocTh 5 w/c. Haiinure cuny,
COOOIIAIOIIYI0 YCKOPEHHE, eclii Macca roe3a pasHa 200 TOHH.
3. Ha xakoMm paccTosiHMM OT 3eMJIM CHJla MPUTSDKEHUs CIIyTHHKA K Hel CTaHeT B 25 pa3 MeHbIle,
4yeM Ha 3emiie?
4. CKOpOCTbh CKAaTBIBAIOIIEroCsl ¢ TOPKHM JbDKHUKA 3a 3 ¢ yBenuuwiack ot 0,2 m/c mo 2 m/c.
Onpenenure MPOEKIMIO BEKTOPa YCKOPEHUS! JIBDKHUKA Ha OCh X, COHAMPAaBIEHHYIO CO CKOPOCTHIO
€ro JABW)KEHUS.
5. HdepeBsiHHBIN Opycok Maccoil 1 K paBHOMEPHO TSHYT IO JEPEBSIHHOM JOCKE, pacIoyoKEHHOM
TOPU30HTAJIBHO, C MOMOIIBIO MPYXHHBI )kecTkocThio 50 H/m. Koadpdunment tpenus pasen 0,1.
Haiitn yuimHeHue npyKuHBL.
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6. MoryT 11 BBIHY)XKJCHHbIE KOJIeOaHUsI TPOMCXOIUTh B KojeOaTenbHOU cucteme? B cucreme, He
ABJISIIOIIEHCS KonebaTenpHONU? Eciu MOryT, TO IpUBEIUTE MTPUMEPHI.

7. Tloe3n nBmxeTtcst co ckopocThio 20 m/c. Uemy OynieT paBHa CKOPOCTh TTO€3/1a TTOCIIe TOPMOKEHUS,
npoucxozsmiero ¢ yckopenuem 0,25 m/c2, B Teuenue 20 c?

8. JlepeBsHHBIN OpyCOK Maccoii 1 KT TSAHYT IO JIEPEBSIHHOM JTIOCKE, PACIIOIOKEHHON TOPU30HTAIBHO,
C MOMOIIBIO NMPYXHHBI kecTKOCcThI0 50 H/M. [Ipyxuna pactanynacs Ha 2 cM. Haiftu koapduument
TPEHHUS.

9. Ha mHype, nepeKuHyTOM 4Yepe3 HeMOABMKHBIN OJI0K, ojiBemieHs! rpy3sl Mmaccamu 0,2 u 0,4 kr. C
KaKUM YCKOpPEHHEM JBUXKYTCS Ipy3bl? KakoBa cuia HaTsHKeHUS IIHYpa BO BpeMs JBH)KEHUA?

10. TToe3n aBukeTCS MPSIMOJIMHEHHO co ckopocThio 15 M/c. Kakoit myTs mpoiiner moesn 3a 10 c
TOPMOYKEHHSI, IPOUCXOAIETO ¢ yekopeHneM 0,5 m/c??

11. ABToGYc Tporaercs ¢ Mecta ¢ yckopenue 0,5 m/c%. Haiitu maccy aBToGyca, eciu KO3 hUIHEHT
conpotusieHns AsrxxeHnro paseH 0,01, a MakcumansHOe TAroBoe ycunue 6000 H.

12. MaremaTuueckuii MasTHUK Konebnercs ¢ yactotoi 2 I'm. Ompenenure nmepuon kojeOaHU U
YHCIIO KOJIeOaHUI B MUHYTY.

13. CxatuBLIMiics C rOpbl JIBDKHUK B Te4eHHE 6 C IBUraics 1o paBHUHE. IIpu 3TOM €ro ckopoctsb
yMeHbmminack or 3 M/c go 0. Omnpenenute NPOEKIMIO BEKTOpa YCKOPEHUS Ha OCh X,
COHAIIPABJIECHHYIO CO CKOPOCTBIO JBUKEHUS JIBDKHUKA.

14. ABTOOYC, Macca KOTOPOTO ¢ MOJHOM Harpy3koi paBHa 10 T, TporaeTcs ¢ Mmecta ¢ yckopenue 0,5
m/c2. Haiitu k03¢ (HUIIEeHT COTPOTUBICHHS IBM)KEHUIO, €CIIH CUila TSru paBHa 6 KH.

15. I'py3, koneOmronuiics Ha npykune, 3a 10 ¢ coBeprmn 35 konebanuii. Haiiti meproa u yactory
KoJie0aHui.

16. Kakyto ckopocTh IprHOOpETET aBTOMOOMIIb TP pasroHe ¢ yckopenuem 0,4 m/c2 B Teuenue 10 c,
€CJIM HayaJlbHasi CKOPOCTh JBM)KEHUS aBTOMOOMIIS Obu1a paBHa 10 m/c?

17. Ha miaype, mepeKuHyTOM Yepe3 HEMOABMKHBIN OJIOK, MmoABeIIeHbl Tpy3bl Maccamu 0,1 u 0,3 kr.
C KakuM yCKOpEHHMEM JBUXKYTCS Ipy3bl? KakoBa cuiia HaTs)KEeHUS IIHYpa BO BPEMsI IBUKECHMUS?

18. MoryT 5 cBOoOOHBIE KOJIEOAHMSI MPOUCXOAHWTHh B KojeOaTenpHOU cucteme? B cucreme, He
ABISfOLICHCs KonebarenbHoi? Eciin MOryT, TO IpUBEAUTE PUMEPBHI.

19. Kakoe nepemenieHne coBepmuT camoi€T 3a 10 ¢ mpsaMoIMHEHHOTO pa3dera Mpu HavaJIbHOU
ckopoctu 10 M/c u yckoperuu 1,5 m/c??

20. ABTOOYC, Macca KOTOPOTO ¢ MOJTHOM Harpy3koi paBHa 10 T, Tporaercs ¢ mecta ¢ yckopenue 0,5
m/c2. Haiitu cuiy Tsru, eciau KO3 GHUIMEHT CONMPOTUBICHUS ABIKeHHIO paBeH 0,01.

21. Ha miHype, MepeKnHyTOM Yepe3 HEMOABMKHBIN OJIOK, moaBenieHbl rpy3sl Maccamu 0,4 u 0,8 kr.
C KakuM yCKOpeHHMEM JIBUXKYTCs Ipy3bl? KakoBa cuia HaTs)KeHUs IIHYpa BO BpeMs ABM)KEHUA?

22. Kakyro cKopocTh MOJYYUT MOJENb pakeThl, ecinu macca e€ obomouku paBHa 400 r, macca
nopoxa B Heid 100 T, a ra3el BBIPBIBAIOTCSA U3 COIia cO ckopocThio 360 km/4? McredeHue ra3oB
CUMTATh MTHOBEHHBIM.

23. C nonkw, ABWKYIICHCS CO CKOPOCTBIO 2 M/C, 4YeloBeK OpocaeT Beciio Maccoi 10 kr ¢
TOPU30HTAIBHON CKOpOCThI0 10 M/C MPOTHMBOMOJOXKHO IBMKEHHIO JOAKH. C Kakoil CKOPOCTHIO
cTaja JABUTAThCs JIOAKA MOcie Opocka, €clii Macca BMEeCTe ¢ Maccoi yenoBeka paBHa 300 kxr?

24. Omnpenenute UMITYJILC TPY30BOr0 aBTOMOOMIS Maccoil 10 T, ABMXKYIIErocs cO CKOpOCTbIO 72
KM/q?

25. Teno maccoit 1 kr, cBoO0aHO najgaet ¢ BbicoThl 10 M. HalfTh moTeHInanbHy0 1 KUHETHYECKYIO
SHEPTUIO TeJla Ha PACCTOSIHUM 2 M OT IIOBEPXHOCTH 3EMJIU.

26. Yepez 10 c mocine Hauama JBHXKEHMS TO€37] Pa3BWI CKOpocTb 5 Mm/c. Haiigure cuiny,
COOOIIAIOIIYI0 YCKOPEHHE, eclii Macca roe3aa pasHa 200 TOHH.

27. Kakyro CKOpPOCTb MOJYYHUT MOJEIb PaKeThl, ecau Mmacca e€ obonouku paBHa 400 r, macca
nopoxa B Hel 100 T, a ra3sl BBIPBIBAIOTCS M3 Comia co CKopocThio 360 km/4? McreueHue ra3oB
CUMTATh MTHOBEHHBIM.
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28. C nonkw, ABWKYIICHCS CO CKOPOCTBIO 2 M/C, 4YeJoBeK OpocaeT Beciio Maccoi 10 kr ¢
TOPU30HTAIBHON CKOPOCThI0 10 M/C MPOTHBOMONOXKHO IBUXKEHHUIO JIOAKH. C Kakoil CKOPOCTHIO
cTaja JIBUTAThC JIOAKA Mociie Opocka, €ciii Macca BMeCTe ¢ Maccoi yenoBeka paBHa 300 kr?

29. I'py3, koneOmromuiics Ha mpyxuHe, 3a 10 ¢ coBeprmn 35 koneGanuii. Haiitu nepuon u yactoty
KOJICOaHUH.

30. MoryT 11 BBIHYXIEHHBIE KOJeOaHusl MPOUCXOANTh B KoneOaTenbHOl cucteme? B cucreme, He
ABIIAOILEHCS KosebaTenbHoi? Ecau MoryT, TO IpUBEAUTE IPUMEPHI.

31. B okeanax qnuHa BonHBI nocturaeT 270 M, a nepuoj konebanuit 13.5 c. Onpenenure CKOpOCTh
pacupoCTpaHEeHUsI TAKON BOJIHBI.

32. 3ByK B3pbIBa, MPOM3BEJECHHOTO B BOJAE BOJIM3M MOBEPXHOCTH, MPUOOPHI, YCTAHOBJICHHBIE Ha
KopalJje U MpUHUMAIOIINE 3BYK I10 BOJIE, 3aperucTpupoBaiu Ha 50 ¢ paHblie, YeM OH MpHILEN 10
BO31yXy. Ha kakoM paccTostHUM OT KOpaliis MPOU3O0IIIeI B3PhIB?

33. HutsHOW MasTHUK Kojebnercss ¢ wactorod 2 I'm. Ompexenurte mepuoj KoieOaHUH W YUCIIO
KoJie0aHUN B MUHYTY.

34. Onpenenute oOIee CONMPOTHUBIICHUE ydacTka mend, eciu Ri=5 Om, R>=5 Om, R3=6 Om, R4=10
OM, Rs=5 Om, Re=5 Om, R7=4 Om, Rg=3 Owm.

35. Onpenenure pacupeneiacHUe CHII TOKa M HanpspDkeHud Ha ydactke nenu AB, ecimm Uag=200 B,
R:1=10 Om, Ro=4 OMm, R3=4 Om, R4=5 Om, Rs=5 Om.

36. Havepture cxemy 2JICKTPHUYECKOW IETH, COAEpIKAIICH OAWH TrajJbBaHUUECKHH AJIEMEHT U JBE
JaMIIbI, KQXKIYI0 U3 KOTOPBIX MOYKHO BKIIFOYATh OT/EIBHHO.

37. VYdYacToK Uemu COCTOMT W3 JIByX [IOCJIEIOBAaTEIIbHO COEOUHEHHBIX IPOBOJHUKOB,
conpotusieHus Kotopelx 40 OM n 60 Om coorBercTBeHHO. Hanpsixenue Ha yuyactke nenu 60 B.
Kakoe konnuecTBO TEMIOTHI BBIAECINUTCSA B KaXK/I0M U3 pe3UCTOPOB 3a | MuH?

38. Kakoii JuHBI HAZO0 B3SITh HUKEIMHOBYIO MPOBOJIOKY

(p=42*10% OM*M) mIOmAanbI0 MONEPEeYHOro CEUYCHHS s Es

0,84 MM?, 4TOOBI U3TOTOBUTH HarpeBatenb Ha 220 B, npu
MOMOIIX KOTOPOr'0 MOKHO OBLJIO ObI HATPETh 5 J1 BOABI OT A :

50 °C no xumnenust 3a 10 Mun mpu KI1JT 50 %?

39. Kakoe koinM4yecTBO BelIeCTBAa COJIEPKUTCS B rase,

eciu ripu nanenuu 100 kI1a u remnepatype 300 K ero o6wem pasen 50 n?
40. TIpu cxatuu raza ero oobem ymenpmuicsa ¢ 10 1o 5 1, a naBnenue noseickiiochk Ha 100 klla.
Haiitn nepBoHavyaibHOE JaBiIEHUE.

41. Kaxoii 06beM 3aiimer ra3 npu 67 °C, ecim ipu 27 °C ero o6sem 6601 10 11?

42. TIpu temmnepatype 17 °C nasnemme rasza B 3akpsitom cocyne 6but0 100 kIla. Kaxum Gymet
naBleHne npu Temmnepatype — 23 °C?

43. KakoBo jaBJIeHHE CKATOTO BO3IyXa, HAXOJAIIErocs B 6amione BMecTuMocThio 30 1 mpu 17 °C,
€CJIM Macca 3TOro Bo3ayxa 2 Kr?

44, Tlpu yBenmWYCHHWH JaBIICHUsS B 2 pa3a oObeM ra3a ymeHbmmwics Ha S50 mi. Haiita
NePBOHAYAIILHBIN 00BEM.

45, Tlpn yBenuueHNH abCOMIOTHON TemmepaTyphl B 1,5 pasza oObeM Tasza yBenmumics Ha 50 cm°.
Haiitu nepBoHayaibHbIi 00bEM.

46. JlapneHne BO3IyXa B aBTOMOOWIBHOM ImmHe Tpu TemmepaType -23 °C 6bimo 200 xIla. Kakum
CTaJIO JaBJICHUE, €CJIU B pe3yibTaTe JUIMTEIHHOTO IBIXKEHUS aBTOMOOWMIIS BO3AYyX B IIIMHE HArPemcs
10 37 °C?

47. HaiiT Maccy TIPHpPOJHOTO TOPIOYEro rasza odobemMoM 70 M°, cumras, 4To 00BEM yKa3aH HpH
HOpMaJIbHBIX YCIOBUAX. (MoJisspHYyI0O Maccy IpUPOIHOTO TOPIOYEro ra3a CUnTaTh pPaBHON MOJISIPHON
macce Metana (CHa)).

48. Tlpm yMmeHbBINICHWUM JaBIIeHUsS B 2 pa3za o0bem raza ysemwumics Ha 100 mur. Haiitu
NepPBOHAYAIILHBIN 00BEM.

49. KakoBa ObUIa HayaibHas TeMmIlepaTrypa BO3IyXa, €ClIHM TpH HarpeBaHuu ero Ha 5 K oOwvem
yBenuuwmics ¢ 3 o 5 n?

R3 RS
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50. Ilpu kakoit Temriepatype HaXOAWJICS ra3 B 3aKPBITOM COCYJIe, €CJIU MU HarpeBanuu ero Ha 200
K naBnenue Bo3pocio B 2 paza?

51. Kakoe koimuecTBO BEIIeCTBA COEPKUTCS B Ta3e, ecnu npu gasieHuun 200 klla u temmnepatype
100 K ero o6bem pasen 5 m3?

52. Tlpu yBenwWueHHMHM JaBIEeHHS B 5 pa3 ob6beM ra3a ymeHemmics Ha 10 cm®. Haiitn
NepBOHAYAJIbHBINA 00BEM.

53. KakoBa Obuta HauanmpHas TeMIepaTypa Bo3ayXa, eciu npu HarpeBanuu ero Ha 50 K oO6bem
yBenuumics ¢ 5 go 15 M3?

54. TIpn Temmepatype 37 °C nmaBneHme rasa B 3akpeiToM cocyne Obuto 200 kIla. Kakum Gymer
naBnenue mpu Temmeparype —3 °C?

55. Kakoe konmuecTBO BEIIeCTBA COAEPKUTCS B Taze, ecnu npu nasiernn 150 klla u Temmepatype
300 K ero o6nem pasen 100 cm*?

56. ITpu cxxaTuu raza ero o0beM yMeHbIIWICS ¢ 3 1o 2 JI, a gaBieHue moBeicwiioch Ha 1000 ITa.
Haittu nepBoHavanbHOE 1aBIEHUE.

57. Kakoit 06bem 3aiimer ras npu 200 K, ecmu ipu 300 K ero o6wem 6511 1 M3?

58. ITpu Kakoii TeMIepaType HAXOIUICS Ia3 B 3aKPLITOM COCY/IE, €CII P HarpeBaHuu ero Ha 7 °C
JlaBjieHue Bo3pociio B 1,5 paza?

59. KakoBo naBieHHE C:KaTOrO BO3yXa, HAXOASIIErocs B OAJIOHE BMECTUMOCTBIO 3 me pu 17 oC,
ecnu Macca 3toro Bozayxa 200 r?

60. Ilpu yBenuueHuu napjieHuMs B 3 pa3sa o0beM rasa ymeHsmmncs Ha 0,05 m>. Haiitu
NepBOHAYAIIbHBINA 00BEM.

61. Ilpu yBenuueHnHn abCOMOTHONW Temmepatypsl B 1,2 pa3a obwem raza yBenuumics Ha 20 M.
Haiit mepBoHavYaIbHBINH 00BEM.

62. Jlapienue BO3lyXa B aBTOMOOMIBHON mmHe Tpu Temrneparype -3 °C 6buio 250 xlla. Kakum
CTaJIO JaBJICHUE, €CJIU B pe3yibTaTe JUIMTEIHHOTO IBHXKEHUS aBTOMOOWMIIS BO3AYX B IIIMHE HArpescs
n0 27 °C?

63. Kakoe koimuecTBO BeIIeCTBa COACPIKUTCA B rase, eciu npu nasiaenun 100 klla u remneparype
300 K ero o6bem pasen 50 i1?

64. IIpu cxxatum raza ero oobeM ymeHbwics ¢ 10 go 5 i1, a gaBiaenue nosicwiiock Ha 100 kIla.
Haiitu nepBoHavyaibHOE JaBIEHUE.

65. Kakoit 06beM 3aitmer ra3 npu 67 °C, ecu ipu 27 °C ero 06bem 6511 10 1?

66. ITpu Temnepatype 17 °C namnenme rasa B 3akpeiToM cocyae 6o 100 kIla. Kakum Oymer
NaBJIeHue TpH Temmeparype — 23 °C?

67. KakoBo JaBIeHHe CXKATOTO BO3LyXa, HAXO/SAIIErocs B OalioHe BMecTHMOCTRIo 30 11 ipu 17 °C,
€CJIM Macca 3TOoro Bo3ayxa 2 Kr?

68. Ilpm yBenmueHuu paBiaeHUs B 2 pa3za oObeM ra3za ymeHemmics Ha 50 wi. Haittm
NePBOHAYAIIbHBIN 00bEM.

69. Tlpu yBenumdeHHH aGCOMIOTHOH TeMIepaTypsl B 1,5 pa3a o6beMm rasa ysenmumics Ha 50 cm®.
Haiitn mepBoHavyanbHbIA 00BEM.

70. JlaBneHue Bo3ayXa B aBTOMOOHMIBHOH mmHe mpu Temneparype -23 °C 6o 200 kIla. Kakum
CTaJIO JIaBJIEHUE, €CIIM B pe3yJIbTaTe JUINTENILHOTO IBUKEHHSI aBTOMOOMJISI BO3/1yX B LIMHE HArpescs
10 37 °C?

71. Jlonka kayaeTcss Ha BOJIHAX, PACIpOCTPaHSIOMUXCA CO CKopocThio 1.5 M/c. PaccTosiHue Mexy
JBYMsI ONvKalIuMu rpeOHSAMHU BOJIH paBHO 6 M. Onpenenure nepuoj KojieoaHui.

72. MoryTt nu cB0oOO/HBIE KojieOaHHs NMPOUCXOAUTh B KosiebarenbHOl cucteme? B cucreme, He
ABIIAOILEHCS KosebaTenbHoi? Eciau MoryT, To IpUBEAUTE IPUMEPHI.

73. Ha paccrostnuu 1 kM oT HaOmronaTens yJapsAioT MOJOTKOM MO KeJIe3HOJOPOKHOMY pEjbCy.
HaGmronarens, IpUIokUB yX0 K PebCy, YCbIlIal 3ByK Ha 4 ¢ paHbllle, 4YeM OH JIOIIEN JJO HEero Mo
BO31yXy. UeMy paBHa CKOpPOCTb 3ByKa B METAJIJIE, U3 KOTOPOTO CHIEJIaH KEIE3HOAOPOKHBINA pebe?
74. Kak u3meHurcs cuiia Amnepa, eciau HHIyKIUI0 MarHUTHOTO TOJIs YBEIUUYWIN B 3 pa3a, a JJIMHY
IIPOBOJIHMKA YMEHbIIMIN Ha 25%? Cuila Toka ocTanach HEM3MEHHOM.
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75. KakoBa MHAYKIMSI MAarHUTHOTO T0JIsI, B KOTOPOM Ha MPOBOJHUK C JUIMHOM aKTUBHOM 4acTu 5 cM
neucteyer cuna 50 MH? Cuma toka B mnpoBognuke 25 A. IIpoBOJHMK pacnosioKeH
MEPHEHINKYIIAPHO BEKTOPY WHIYKIIMU MAarHUTHOTO TOJIS.

76. B 0AHOPOJJTHOM MAarHUTHOM M0JI€ TEPHIEHANKYISIPHO JTUHUSIM MarHUTHOW HMHIYKIIUU TOMECTUIIN
IPSIMOJIMHENHBIN MPOBOJHUK, MO KOTOPOMY INpoTeKaeT TOK cuwioil 4 A. Omnpenenure MHAYKIHIO
3TOTrO NOJIAA, eciau oHO AercTByeT ¢ cuioil 0.2 H Ha kaxnabie 10 cM JIMHBI TPOBOIHUKA.

77. B oqHOpoHOM MarHuTHOM Tojie ¢ uHAykiued 0,1 Ti mepneHAuKyIsIpHO JIMHUAM WHIYKIIUW
HaXOJIUTCA MPOBOAHUK JuHON 70 cM, mo koTtopomy Teu€r Tok cuiod 70A. Omnpenenute cuiy,
JIEHCTBYIOILYIO HA IPOBOJIHUK.

78. Kak u3meHurcs cuiia AMmepa, ecii HHIYyKIIUI0 MarHUTHOTO TOJIs YBEIHUWIH B 3 pa3a, a JJIMHY
IIPOBOIHMKA YMeHbIIMIU Ha 25%? Cua Toka ocTanach HEM3MEHHOM.

79. 3a kakoe BpeMsi MarHUTHbIM MOTOK ymeHblwics ¢ 3 MB6 no 1 MB6 mpu 3/1C unaykuuu 0,01
B?

80. Uemy paBHA MHAYKTHBHOCTh KOHTYPA, €CIIM MPH CUJIe TOKAa 4 MKA B HEM CYIIIECTBYET MATHUTHBINA MOTOK
2 MB06? Omnpenenuts 3HEPTUIO MATHUTHOTO TTOJISI?

81. HaiiTi »HEpTHt0 MarHUTHOTO TIOJIST COJIEHOM 1A, B KOTOpOM TIpH cuiie Toka 100 MA BO3HHKaeT MarHUTHBIN
notok 0,5 MB6? Omnpenenuts HHAYKTUBHOCTH coJieHOHa?

82. Haiigute HanOONMBIIMI TOPSAOK CHEKTpa ISl KEJTOW JIMHUW HATPHs C JUTHHON BOJNHBI 589 HM, ecim
nepuoj JuQpaKMOHHON pemeTky paBeH 1 Mm?

83. Ha noBepxHOCTh BOJBI MAJaeT My4YOK KPACHOTO CBETA, JTMHA BOJHBI KoToporo 760 uM. KakoBa mmunHa
BOJIHBI 3TOTO cBeTa B Boze? IlokazaTens mpeaomMieHus BOIBI AJ1s1 KpacHOTo cBeTa 1.33.

84. Uemy paBHO I1aBHOE (DOKYCHOE PacCCTOSHHE COOMPAOLICH JIMH3BI, €CIH H300paKCHHE IPEAMETa,
PacIooKEHHOTO OT JIMH3BI Ha paccTossHUU 20 cM, MOTyYnIIOCh YBEJIMUYCHHBIM B 4 pa3a?

85. Hapucyiite xox Jiyuel cBeTa 4epe3 pacCeMBAIOILYIO JIMH3Y, €CIIM CBET MajaeT Ha JIMH3Y HapajliesibHO
TJ1aBHOWM ONTUYECKOU OCH.

86. JlnMHa BOJHBI KpacHOTO CBeTa MapoB Kamust 768 HM. PaccTosHME OT CepeluHbI IEHTPAITLHOTO
M300paXEeHUsI LIEIW PELIETKM 10 MEpBOro AU(pakIHMOHHOTO H300paxeHus 13 cM, OT pemeTkd A0
n3obpaxenus 200 cM. HaiinnTe nepuos pemeTk.

87. Jlnina cBeToBo# BOJHEI B BoJie 435 HM. KakoBa myirHa BOJTHBI JaHHOTO CBETa B BO3ayXe?

88. Haiimute (oKycHOE pacCTOSIHME W ONTHYECKYIO CHUJIYy COOMpAIOIIEH JIMH3BI, €CIM HM3BECTHO, YTO
U300paXKEeHUE MpeaMeTa, MOMEIICHHOTO Ha paccTOSTHUM 30 CM OT JIMH3BI, TIOIYyYaeTCs MO JPYTYK CTOPOHY
JIMH3BI HA TAKOM K€ PACCTOSHHUM OT Heg.

89. Hapwucyiite xox mydeil cBeTa uyepe3 COOMpPAIONIYIO JIMH3Y, €CIIM CBET MajaeT Ha JMH3Y MapauiebHO
TJIABHOW ONTUYECKON OCH.

90. TIpu nomomm audpaximoHHoi pemietkn ¢ nepuogoM 0,02 MM TonydeHO TepBoe AUGPAKIMOHHOE
n300pakeHre Ha paccTOSHUM 3,6 CM OT LEHTPAIBHOTO U Ha paccTtostHuu 1,8 M ot pernerku. Haiinute nauny
CBETOBOI BOJIHBL.

91. [IimHa BOJHBI KPAaCHOTO cBeTa B Bo3ayxe pasHa 700 HM. KakoBa AniHA BOJHBI JaHHOTO CBETa B Bojie?

92. N3o0paxkeHne mpeaMera, MOCTABJICHHOIO Ha paccTosHud 40 ¢M OT COOHMpArOIIeH JIMH3bI, MOJYYHUIOCH
yBETMUYEHHBIM B 2 pa3a. KakoBo GokycHOe paccTosiHUE TUH3bI?

93. INoctpoiite nzoOpaskeHue ar0O0r0 npeaMera B iuH3e. Kakoe 310 n3o0paxenue?

94. Tloctpoiite M300paKeHWE B pacCEUBAIOIICH JIMH3E, €CIM NpPeAMET HaxXxOOUTCS MeXIy (OKycoM H
nIBOMHBIM pokycoM. Kakoe 310 n3o0pakenue?

95. Ha kakoM pacCTOSHHHM OT coOuparomeld JHH3BI ¢ (OKYCHBIM pAacCTOSHHEM 25 CM TOJYyYHTCS
n300pakeHue MpeaMeTa, €clid caM NpeAMET HaxXOAWUTCS OT JHMH3BI Ha paccTosHuu 20 cm? Omnpenenute
ONTHYECKYIO CHITY JIMH3bI U THHEHHOE YBEIUYCHUE JTAHHOW JINH3BI.

96. BricoTa 3manus Ha ¢ororpaduaeckoM cHUMKe 5 cM. OmnpeienuTe N1eHCTBUTENBHYIO BBICOTY 3JIaHHs, €CITH
U3BECTHO, YTO TJIaBHOE (POKYCHOE PACCTOSTHHE OOBEKTHBA 25 CM, a amlmapar MpH CheMKe ObUT TIOCTABJICH Ha
paccrostaum 100 M OT 37aHMS.

97. Ha paccrosann 20 ¢cM OT coOHparomieil JWH3BI HAaXOMWUTCSA TPEIMET, MPHYEeM €ro IACHCTBUTEIBHOE
n3o0pakeHue B 4 pasza Oomblie npeamera. Haliqure onTudecKyro Cuity JIMH3BL.

98. Ilepen muH30¥ ¢ onTHYECKOM cHyIoi 2,5 anTp Ha pacctossHuH 30 cM HAXOAMUTCS MpeaMeT BeIcOToH 20 cM.
OnpenenuTh (POKYCHOE PACCTOSIHUE JIMH3bI, PACCTOSIHUE OT JIMH3bI JI0 M300paKCHHS MpPEIMETa, BBICOTY
U300 paKeHUSI.
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99. INoctpoiiTe n300paskeHre B cOOMpAIOIIEH JIMH3E, €I MPEAMET HaXOAUTCI MEXIy (POKYyCOM U IBOMHBIM
thoxycom. Kakoe 3to nzobpaxenue?

100. KakoBo (okycHOE pacCTOSHHUE COOMpAIOIICH JIMH3bI, JAIONICH MHUMOE H300paKCHUE MpPEIMETa,
TIOMEIICHHOT0 TiepenT Helt Ha paccTosanu 0,5 M? PaccrosHue oT auH3EI 10 m3o0paxkenus 1,5 M. Onpenenure
ONITHUYECKYIO CHITY JIMH3BI U IMHEHHOE YBEIMUeHUE JaHHOW JINH3BL.

101. IMpu doTorpadupoBanuu ¢ pacctosuus 150 M BbicOTa JepeBa Ha HEraTUBE OKa3ajach paBHOH 10 MM.
Haiinure neficTBUTENBbHYIO BBICOTY JiepeBa, eciii POKyCHOE paccTossHuE 00beKTHBa 50 MM.

102. Ha kakoM pacCTOSIHUM OT PAacCEBAOIEH JUH3BI C ONTHYECKOW CHIOW 4 ANTP HAA0 MOMECTHTh
MIPEIMETHI, YTOOBI €T0 MHUMOE U300pakeHHE MOJTYYHIOCh B 5 pa3 MEHbIIE CaMOro MpeaMeTa.

103. TTomecTHB mpeaMeT BBICOTOH 2 cM mepen coOuparomieil JTUH30H Ha pacCTOsHUH 2,5 cM OT Hee, Ha
9KpaHe MONY4YHIH M300pakeHHe BBICOTOH 8 cM. OmpenenuTh yBeIMUYEHHE JIMH3BI, (POKYCHOE PAacCCTOSHHE,
OINITHUYECKYIO CHITY JIMH3bI U PACCTOSIHUE OT JIMH3HI JIO DKpaHa.

104. Onpenenure CKOPOCTh ABMKEHUS IPOTOHA B YCKOPUTEIIE, €CIIM Macca NpOoToHa Bo3pocia B 10 pas.

105. Kakoii 4acTOThI CBET CIIEAyeT HANPABUTHh Ha MOBEPXHOCTH JIUTHS, YTOOBI MaKCHMallbHas CKOPOCTb
(hoTonnekTpoHoB OblIa 2,5%106 M/c? PaboTa BbIxo/aa 351eKTpoHOB U3 muTHA 2,39 3B.

106. Haiitu sHepruro, Maccy U UMITyJIbC (hOTOHA AJst HHppakpacHbIX dyderd (v=1012 ['m).

107. ®oToaddeKT y maHHOrO MeTalla HauMHaeTcs mpHu dacrtore cBera 6*1014 I'. Paccuwmraiite uacrory
U3TyYeHHs, MaJalollero Ha MOBEPXHOCTh METaJUla, €CJIM BBbUIETAIONIME C TMOBEPXHOCTH DSJEKTPOHBI
MIOJTHOCTBIO 33J€P>KUBAIOTCA PA3HOCTh OTEHINANIOB 3 B.

108. Ilpum kakoil CKOpOCTM Macca ABHXKYLIETOCS JJICKTPOHA BYETBEPO OOJbLIE MAacCChl MOKOSIIErOCs
3JIeKTpOHa?

109. Kpacnas rpanuna gortosddexra qms cepedpa paBHa 300 aM. Uemy paBHa paboTa BbIX0Ja 3JEKTPOHA W3
cepebpa?

110. Haiitu sHepruio, Maccy U UMITyJIbC (DOTOHA AJIsl pEHTIeHOBCKUX Jydeit (v=1018 ['m).

111. Kakyro MakCUMaJbHYIO CKOPOCTh MOTYT TIOJYYUTh BBUICTEBIINE M3 KaJHs 3JIEKTPOHBI NIPU OOIyUYCHUH
ero (uoJIETOBBIM CBETOM C JiuHOMN BosHBI 0,42 MkM? PaboTa BBIX0/a AJIEKTPOHOB JJIsl Kalus paBHa 2 3B.

112. Onpenenuts coctas sinep: L Mn, ‘SU, V.

113. IIpu 6omOapaupoBke m3otoma Oopa 15? B HeiitpoHamu 13 00pa3oBaBILErocs siqpa BBIOPACHIBACTCS (L-
yactuia. Hanucats peakiuio.

114. HanucaTh HenocTaromue 0003Ha4YCHUs B CICAYIONICH AACPHON PEaKIIUU: 12; Al + ,n—2+ ;He .

115. Onpenenuthb jAedhekT Macc ¥ SHEPIHIO CBA3H JUTA Aapa KobansTa o,CO, eclu Macca sipa pasHa 58,933
a.e.M.

116. Onpenenuts cocTas siep: 4 Al, s Fe, SW .

117. Tpu G6ombapaupoBke u3oToma Oopa 1;’ B HeiitpoHamu u3 00pa3oBaBIIErOCs SIpa BBIOPACHIBACTCS OL-
gacTuia. Hanmcare peaknuro.

118. Hanncats HenocTaromue 0003HaueHus B CIEAYIOLIEH AAepHOM peakiun: SMN+?— SFe+ n.
119. OmnpenenuTh AePEKT Macc M YHEPTHIO CBSA3W JUIA s/pa XKele3a fg Fe, ecmu macca simpa paBHa 55,845
a.e.M.

120. Onpenenuth coctas szep: 2579 Co, 13‘; Re, 12552 Db .

121. Tpu G6omOapaupoBke u3oToma Oopa 1;’ B HeiitpoHamu u3 00pa30BaBIIErOCs sIpa BBIOPACHIBACTCS OL-
gactuia. Hanmcare peaknuro.

122. Hancate HepocTaronue 0003Ha4eHNs B CIEAYIOLIEH SIEpHOI peaKIyu: U +?2 > 22Pu+on.
123. Onpenenuth AeHEKT Macc U SHEPTHUIO CBSI3H JJIS AApa MOJIMOIeHA ff Mo, eciiu macca siapa paBHa 95,94
a.e.M.
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