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MOACHUTEJIBHASA 3AIIMCKA
AnantupoBaHHas pabouasi mporpamma 1o Gpusmuke st 00yJarommxcst ¢ 3aep>KKOH ICUXUIECKOT0
pa3Butus (nanee — 311P) Ha ypoBHE OCHOBHOIO 00111€r0 00pa30BaHMs MOATOTOBJIEHA HA OCHOBE
denepanbHOro rocy1apcTBEHHOI0 00Pa30BaTENLHOIO CTaHAapTa OCHOBHOTO 00I1Iero 00pa3oBaHus
(ITpuka3z Munnpocsemnierust Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBad MUHUCTEPCTBOM
rocturu Poccuiickoit @enepanuu 05.07.2021 1., per. Homep 64101) (manee — ®I'OC O00),
paboueil mporpaMmMbl OCHOBHOI'O 00111ero oopaszoBanus 1o npeamery «dusuka» 7 — 9 kiiacc U B
coorBercTBUH ¢ AOIT OOO I'BOY COIII c.I'eoprueska. Jlannas nporpamma paspadboTtaHa s
yuamuxcs ¢ 3[IP, o0y4yarommxcsi B 001meodpa3oBaTeibHOM KJacce.
ey nporpamMmbl: 00ecrieynTh COBMECTHOE 00yUyeHue U B3aumoaencTaue aereit ¢ OB3 co

CBCPCTHUKAMHU CpEACTBAMHA (1)H31/IKI/I.

Heanb peammzauuun AOIT QOO obyuaromuxcs ¢ 3IIP — obecrnieueHne BHINOIHEHUS TPEOOBAHUIA
OI'OC 00O obyuaromumucs ¢ 3I1P mocpeacTBoM co3ganust yCIOBUN 111 MAKCUMAaJIbHOTO
YIOBJICTBOPEHUS 0COOBIX 00pa30oBaTeNIbHBIX MOTpeOHOCTEH 00y4arommxcs ¢ 3I1P,

00eCTIeYNBAIOIINX YCBOSHHE UMH COIIMAIBHOTO M KYJIBTYPHOTO OIIBITA.

AnantupoBaHHas IporpamMMa HarpasiieHa Ha 00eCTieYeHHe KOPPEKIIMH HETOCTATKOB B
NICUXHUYECKOM Pa3BUTHUH JIeTel C OrpaHUYEHHBIMH BO3MOYKHOCTSIMU 3/10pPOBbs U OKa3aHHE OMOILU
00yJaroImuMcs 3TOH KaTeropuu B OCBOEHUM OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO

oO1ero oopa3oBaHusl.

Obyuaromuecs ¢ 3[IP nmomy4aroT oOpa3oBaHue, MOTHOCTHIO COOTBETCTBYIOIIEE IO UTOTOBBIM
JTOCTIKEHHUSIM K MOMEHTY 3aBepIIeHUs1 00ydeHHus: 00pa30BaHUIO 00YJArOITUXCsl, HE UMEIOIITNX
OTpaHUYEHUN TI0 BO3MOKHOCTSIM 3/I0POBBS, B T€ ke cpoku 00yuenus (7 - 9 knaccsr). AOOIT OO0
MIpeJICTaBiIseT cOO0M alanTHPOBAHHBIN BapUaHT OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl
OCHOBHOT0 00111er0 00pa3zoBaHus. AlanTallys MporpaMMbl IPENoIaraeT BBeeHUE MPOTrpaMMbl
KOPPEKIIUOHHOM pabOThl, OPUEHTUPOBAHHOM Ha YJIOBIETBOPEHUE OCOOBIX 00pa30BaTEIHHBIX

norpebHocTelt ooyyatonuxcs ¢ 3I1P.

BaskHbIMHM KOPpPEKIHOHHBIMHM 33/1a4aMH Kypca ¢pu3uKkH B Kiaccax 1 aerei ¢ 3IIP asusrores
pa3BUTHE y yJalIUXCs OCHOBHBIX MBICIMTENBHBIX ONEpaluii (aHaIu3, CUHTE3, CPaBHEHHE,
0000111eHIE) HAa OCHOBE PEIICHUS PAa3BUBAIOLINX YIPAKHEHUN, HOPMaIU3allks B3aUMOCBSI3U UX
NeSITeNIbHOCTH € Peublo, ((OPMUPOBAHHUE TPUEMOB YMCTBEHHON paOOThHI: aHAJIU3 UCXOJHBIX IaHHBIX,

IITAaHUPOBAHUEC MaTCpHraia, OCYICCTBICHHUE ITOITAITHOTI'O U UTOIMOBOI'0 CAMOKOHTPOJIA, a TAKXKE



OCYIIIECTBIISICTCS IMKBUAAILNS ITPOOEIIOB B 3HAHUSAX, 3aKPEIUICHUE H3yYEHHOTO MaTepuara,
oTpaboTKa aIrOPUTMOB, IOBTOPEHUE MPOIIEHHOTO. BosbIIoe 3HaYeHHE TTPUIAETCS YMEHUIO
pacckazath O BBIIIOJHEHHON paboTe ¢ MPaBHIbHBIM YIOTPEOJIEHUEM COOTBETCTBYIOIIEH

TCPMUHOJIOTUN U CO6J'IIO,Z[€HI/I€M JIOTHYECKHX CBSI3EH B M3JIaracMoM Marcpuajic.

Y cBOeHHE TPOrpaMMHOT0 MaTepHaia Mo (GU3HUKE BBI3BIBAET OOJIBbIINE 3aTPyTHEHUS Y
obyuaromuxcs ¢ 3I1P, moatomy Teopust uzydaercs 6€3 BHIBOJIOB CIOKHBIX (HOpMYI U

MpeyCMaTPUBACTCS YMEHBIIIEHUE 00beMa TEOPETUICCKIX CBEICHHIA.
B c¢Bsa3u ¢ ocooennocramu aereii ¢ 3I1P:

1. Ilpu ompoce HEOOXOAMMO: TaBaTh ATOPUTM OTBETA; pa3pemiaTh MMOJIb30BATHCS TIAHOM,
COCTABJICHHBIM TP MTOJATOTOBKE JOMAIIIHETO 3aJaHusl; 1aBaTh 0O0JIbIlIe BPEMEHU FOTOBUTHCS K
OTBETY Y JOCKHU; pa3peliaTts AeNaTh NpeBapuTeIbHbIe 3alKUCH, T0JIb30BaTHCS HATJISAHBIMU

IOCOOMSIMHU.

2. Ilo BO3MOKHOCTH 3aJaBaThb 06y‘IaIOH_II/IMC$I HaBOAAIINE BOIIPOCHI, KOTOPLIC ITIOMOTYT UM

MMOCJICAOBATCIIbHO U3JIOKUTDb MaTCpHall.

3. CucreMaTHYECKH MMPOBEPATH YCBOCHUEC MAaTCpUaJIa 10 TEMaM YPOKOB, Ha KOTOPBIX o6yqa101unec;1

OTCYTCTBOBAJIM 11O TOW WJIM MHOW ITPUYMHE.
4. B xoJie onpoca 1 IpU aHAJINU3€E Pe3ysIbTaTOB CO3/1aTh aTMOchepy J0OpOKeIaTeNbHOCTH.

5.B nporecce u3ydeHus HOBOro Mareprana BHUMaHUE YIeHUKOB oOpaliiaercst Ha HauboJee
CIIOXKHBIE pa3ienbl u3ydaeMoil TeMbl. HeobxonnMo yaiie obpamarbest K HUIM ¢ BOIPOCaMH,
BBISICHSIIOLIMMU IOHUMaHHe yueOHOro Marepuaia, CTUMYJIUPOBATh BOIIPOCHI IIPH 3aTPYAHEHUSAX B

YCBOCHHUH HOBOT'O MaTCpUaa.

6. B xone camocTosiTenbHON paboThl Ha ypoKe 00ydaronMMes o aJalTUPOBaHHOM Mporpamme
peKOMeHAyeTCs AaBaTh yIpakKHEHUs, HAalpaBJIeHHbIE Ha YCTPaHEHUE OMIMOOK, JOMyCKaeMbIX UMU

IIPpH YCTHBIX OTBETAaX UJIN B IMCbMCHHBIX pa60Tax.

7. HCO6XO,Z[I/IMO OTMCYAThH ITOJIOXKUTCIIBbHBIC MOMCHTBI B UX pa60Te, 3aTPYAHCHUA, U YKa3bIBATh
CITIOCOOBI BX YCTPAHCHUSA, OKa3bIBATh ITIOMOIIL C OJJHOBPEMEHHBIM PAa3BUTUEM CaMOCTOATCIIBHOCTHU B

YYEHHUHU.



O0mas xapakTepucTHKa y4eOHOr0 npeaMera

VY4eOHnbiii mnpenMer «®Pusukay SBISETCS CUCTEMOOOPA3YIOUIUM JUISl E€CTECTBEHHOHAYUYHBIX
IIPEIMETOB, IOCKOJBKY (U3NYECKUE 3aKOHbl MHUPO3IAHUS SBIISIOTCS OCHOBOM COJEp KaHUs
KypcoB XHUMHUH, Ouojsoruu, reorpapuu v actpoHomuu. Pusuka BOOpYyk,aeT 00ydaromuxcs
HAYYHBIM METOJOM ITO3HAHHUS, TO3BOJISIONIMM TOIy4aTh OOBEKTUBHBIC 3HAHUS 00 OKpYXKAroIeM
mupe. Ilpeamer MakcumanbHO HampaBieH Ha (OpPMHpPOBaHME HHTEpeca K NPUPOJAHOMY U
COLMAJIBHOMY MUY, COBEPIIEHCTBOBAHUE [TO3HABATEIbHOMN JeATeIbHOCTH oOyuatomuxcs ¢ 3I1P
3a CYyeT OBJAJEHUS MBICIUTEIbHBIME ONEPALUsAMU CpaBHEHMs, OOOOIIEHUs, pa3BUTHE
CIIOCOOHOCTH apryMEHTHpPOBAaTh CBOE MHEHHE, (POPMHUPOBAHUE BO3MOXKHOCTEH COBMECTHOMN
nesTenbHOCTH. M3ydeHune Qusuku crnocoOcTByeT pa3BuTuio y oOyuatommxcs ¢ 3I1P
IIPOCTPAHCTBEHHOI'O0 BOOOpakeHUs, (PYHKLUMOHAJIbHON IPaMOTHOCTH, YMEHHsSI BOCHPHUHUMATh U
KPUTHYECKH  aHAJIM3UpPOBaTh HMH(OpMaIUIo, TMPEACTAaBICHHYIO B pasjIMYHbIX (opmax.
3HaUMMOCTb MpPEIMETA JJIsl Pa3BUTHS >KU3HEHHON KOMIETEHIMHM OOY4arolUXCsl 3aKJII0YaeTcs B
YCBOGHMHM OCHOBBI (PU3WYECKUX 3HAHUN, HEOOXOAMMBIX JUISl TOBCEAHEBHOW >KM3HU; HABBIKOB
3I0pOBOro M 0€30macHOro i 4eJOBEeKa U OKpyXKarolled ero cpelasl oOpas3a >KU3HU;
(GOpMHpPOBAaHUN 3KOJIOTUYECKON KyinbTyphl. I[Iporpamma oTpakaer cojepxkaHue O0O0ydeHUs
npeamery «Du3nKa» ¢ y4eToM ocoObIX 00pa3oBaTeNbHBIX MoTpedHocTel oOyuatommxcs ¢ 3I1P.
OBnaneHue JaHHBIM Y4YEOHBIM IMPEIMETOM IIPEJCTABISIET OIPEAEICHHYIO TPYAHOCTh JUIS
oOyuaroruxcst ¢ 3[IP. DTo cBsi3aHO C OCOOCHHOCTSIMH MBICIUTEIBLHON JIEATEILHOCTH,
NEPUOANYECKUMHU

KOJICOAHUSIMU BHUMAaHUS, MaJIbIM 00BEMOM IaMsATH, HEJJOCTATOYHOCTBIO OOIIEro 3araca 3HaHUi,
MTOHM>KEHHBIM [103HABaTEIbHBIM HHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO Pa3BUTHS.

Jlis mpeojonieHUs TPYAHOCTEM B M3ydyeHUH ydyeOHoro mnpenmera «®Pusuka» HeoOXxoanma
ananTanus oObeMa M XapakTepa y4eOHOro Marepuana K I103HaBaTebHBIM BO3MOXKHOCTSIM
JAHHOM KaTeropuu oOydYaroluxcs, Y4eT HX OCOOEHHOCTeH pa3BUTHS: MHCHOJIb30BAHUE
QITOPUTMOB, BHYTPUIIPEAMETHBIX M MEXKIPEIMETHBIX CBS3€H, IOCTENIEHHOE YCIOKHEHUE
u3ydaemoro Marepuaina. JlaHHas mporpamma KOHKPETH3UPYET COJIep)KaHHUe MPEAMETHBIX TEM B
COOTBETCTBMM  C  TpeOOBAaHUSAMH  OOpa3oOBaTENbHOTO  CTaHIApTa,  PEKOMEHIYEMYIO
MOCJIeIOBATENbHOCTh ~ M3YYEHUS  pa3fesioB  (HU3UKM C  YUYETOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX U ICHUXOJOTHYECKHX
ocobenHocteil oOyuatomuxcst ¢ 3[1P Ha ypoBHe ocHOBHOro o61iero oOpa3zoBaHUs, ONpeAenseT
MUHHMAaJIbHBII HA0Op OIBITOB, IEMOHCTPALIH, TPOBOJIUMBIX YUUTEIEM B KJlacce, 1a00paTOpHBIX

pa60T, BBITIOJTHACMBIX OGy‘-I&IOIJ.[I/IMI/ICH.



Metoanyeckoil OCHOBOM n3y4eHus Kypca «Du3nka» Ha ypOBHE OCHOBHOT'O 0011er0 00pa3oBaHus
SABJIICTCA CI/ICTCMHO-[[GSITGJIBHOCTHHﬁ moaxona, O6€CH€‘-II/IBaIOH_[I/Iﬁ JOCTHMOKCHUEC JIMYHOCTHBIX,
METaNpeIMETHbIX U IMPEeIMETHbIX 00pa30BaTENbHBIX PE3YJIbTATOB MOCPEACTBOM OpPraHU3ALUU
aKTHUBHOM I1O3HABATEIBHOM JEATENIbHOCTH OOY4aroIIMXCs, YTO OYEHb BAaXXHO HpPU OOy4YEHHUH

neteit ¢ 3P, 15 KOTOPBIX XapaKTepHO CHIXKEHHE MMO3HABATEIILHOM aKTUBHOCTH.

esn u 3a71aun u3yyeHust yueOHoro npeamera «@u3uka»

OOume nenu nzydeHus: yueOHoro mpeamera «Pu3nKa» MpeicTaBlIeHbl B pabodel mporpamme
OCHOBHOro oOuiero oOpa3oBaHus. OCHOBHOM Leibl0 OOydeHHs JIeTell C  3alepiKKou
IICUXWYECKOT0 pa3BUTHs HA JAHHOM IpEIMETE SIBJISETCS: MOBBIIIEHUE COLMAIbHON aJlalTaluu
7eTel uepes npuMeHeHne (PU3MYeCKUX 3HaHUH Ha MpaKTHKe.
Hnst oOywaromuxcs ¢ 3IIP, Tak e, Kak W A CBEPCTHUKOB, OCBAaMBAIOIIUX OCHOBHYIO
00pa3zoBaTeNbHYIO IPOTPaMMy, TOMUHUPYIOIIEE 3HAUCHHE TPUOOPETAIOT TAKKE LeJI, KaK:
® OCBOCHHME 3HAHMH O METOJaX HAYYHOTO MO3HAHUS NPUPOABI U (HOPMHUPOBAHHE HA ITOU
OCHOBE MPEJCTaBICHUN 0 (pU3NUECKON KapTUHE MUDA;
® OBJIQJICHUE YMEHHSIMH TPOBOJUTH HAOIIOACHUS TPUPOAHBIX SIBICHUH, OMHCHIBATD U
00001aTh pe3yapTaThl HAOMIOACHUN, MCIIONb30BATh MPOCTbIE M3MEPUTEIbHBIE MPUOOPHI
Ui U3y4YeHUs (U3MUECKUX SBJIECHUM; MNpPECTaBIATh pPE3yIbTaThl HAOIIOJCHUHA WU
U3MEPEHUH ¢ MOMOIIbI0 Tabaul, rpadMKOB U BBIABIATH HA 3TOW OCHOBE AMIIMPHUYECKHUE
3aBHCUMOCTH; TPHUMEHSATh TOJYYCHHBIE 3HAHHUS I OOBSCHEHHS PpPa3HOOOpa3HBIX
MPUPOJHBIX SIBIIEHUA M TPOLECCOB, IMPHHIMUIOB JEHCTBUA BAKHEHIINX TEXHUYECKHX
YCTPOMCTB, JJIs pelieHns (U3NYEeCKUX 3a/1a4;
® pa3BHUTHE MMO3HABATENBHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH,
CaMOCTOSITENIbHOCTH B PUOOPETEHNH HOBBIX 3HAHWM, IPU pelIeHUH (PU3MUECKUX 3a]a4d U
BBINOJIHEHUH SKCIIEPUMEHTANIBHBIX UCCIIE0BAaHUI C HCIOIb30BaHUEM HH(OPMAIIMOHHBIX
TEXHOJIOTHIA,
® BOCINUTaHHE YOEKIACHHOCTH B BO3MOXHOCTH IIO3HAHUS 3aKOHOB NPUPOIBI, B
HEOOXOJMMOCTH Pa3yMHOTO HCIIOJIb30BaHHUS JOCTIDKEHUH HAYKW W TEXHOJOTUH IS
JaTbHEMIIero pa3BUTUS 4YEJIOBEYECKOro OOIIecTBA, YBaXEHHS K TBOPIAM HAYKH U
TEXHUKHU; OTHOLICHHUS K (PU3UKE KaK K JIEMEHTY OOIIeUeIOBEUeCKOM KYIbTYpHI;
® UCMOJb30BAaHUE TNOJIYYCHHBIX 3HAHUM M yMEHWH A peuleHus NPaKTHYECKUX 3a7ay

MMOBCEIHEBHOM KH3HHU, oOecneucHrss 0O€30IAaCHOCTH CBOCH JKU3HHU, PalfMOHAJILHOTI'O



MIPUPOJIONIOJIL30BAHUS U OXPAHbI OKPYKAIOIICH CpeJibl.
JlocTrKeHHE ITHX IIeJIe o0ecTieunBaeTCs
pelIeHrEeM CIIEYIOIIUX 3a4aY:

e 3HakoMmcTBO oOyuaromuxcs ¢ 3I[IP ¢ meromamu wmccnemoBaHuss OOBEKTOB W SIBICHHM
PUPOJIBI;

o HpI/IO6peTeHI/Ie 3HAHUH O MCXAaHUYCCKHX, TCIJIOBBIX, JJICKTPOMArHUTHLIX WM KBAHTOBBLIX
ABIICHUSAX, PU3NUECKUX BEINYMHAX, XapAaKTEPU3YIOIIUX 3TU SBICHUS;

e (QopmupoBaHue yMeHUW HaAOMIOATh NPUPOJHBIC SBICHUS U BBINOIHITH OIBITHI,
nabopartopHble pabOThl U HKCIEPUMEHTAJbHbIE MCCIEJOBAHUS C HCIOJIb30BaHUEM
U3MEPUTENIbHBIX TPUOOPOB, IIUPOKO IPUMEHSEMBIX B IPAKTUUECKOH KU3HH;

® OBJAJICHHWE TaKUMHU MOHITUSIMH, KaK MPUPOJIHOE SBIICHUE, SIMIIUPUIECKH YCTAHOBIICHHBIH
dakr, mpobiema, THUIOTE3a, TCOPETUUYECKUM BBIBOJ, PE3YyJIbTaT SKCHEPUMEHTAIHHOU
MIPOBEPKHU;

e JIOHMMAaHHE OTINYUU HAayYYHBIX JaHHBIX OT HCHpOBCpCHHOfI I/IH(bOpMaIII/II/I, OCHHOCTHU
HAYKH JJIS1 YIOBJIETBOPEHUS OBITOBBIX, PON3BOACTBEHHBIX U KYJIbTYPHBIX OTPEOHOCTEH

YCJIOBCKA.

COJAEP)KAHUE YYEBHOI'O IPEAMETA

7 KJIACC

Pa3neu 1. ®dusnka u €€ posib B NIO3HAHMHN OKPY/KAIOIIEro MUpa.

®uznka — Hayka o npupoze. SABnenus npupoasl. Pu3ndecKkue ABICHN: MEXaHHUECKHE, TEIIOBBIE,
JIEKTPUYECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIEC.

Odusnueckue BennuuHbl. M3mepenue pusnueckux BenuunH. Gusndeckue nmpudopsl. [lorpemHocTs
n3MepeHnil. MexayHapoIHasi CUCTEMA €IMHUIL.

Kak ¢usuka u gpyrue ectecTBEeHHbIE HAyKH U3Y4alOT NPUPOAY. EcTecTBEeHHO-HayuHbIN METO
MO3HAHMS: HAOJI0IeHNE, TOCTAHOBKA HAYYHOT'O BOMPOCA, BBIIBIXKEHHUE TUIIOTE3, YKCIIEPUMEHT T10
MIPOBEPKE THIIOTE3, O0BSICHEHHE Ha0II01aeMoro sBiieHus. Onucanne GU3nIecKux sIBICHUN ¢
IOMOIIBIO MOJIEIIEN.

JleMoHcTpanum.
1. MexaHquCKne, TEIIJIOBBIE, BJ'IGKTpI/I'—IeCKI/Ie, MAar"gimMTHBIC, CBETOBBIC SABJICHU.

2. ®dusnueckue npruOOpsI U MPOLEAYpa IPSIMBIX H3MEPEHHH aHAIOTOBBIM U U(PPOBBIM
puOOpoM.

JlabopatopHbie pabOThI U OTIBITHI.
1. Omnpenenenne EeHbI ASICHUs KAl H3MEPUTEILHOTO TTPHOOpa.

2. W3mepenue pacCTOsHUM.



3. W3mepenune 06bEMa KUAKOCTH U TBEPAOTO TETA.

4, Ornpenenenue pa3MepoB MajbIX TeJ.

S. N3mepenue temiieparypsl IpU MOMOILIH KUKOCTHOIO TEPMOMETPA U JaTUMKA
TEMIIEPATYPBI.

6. [IpoBenenue nccaen0BaHus 0 MPOBEPKE FMIIOTE3bI: AAJTBHOCTD MOJIETA ILIAPUKA,

MYLIIEHHOTO TOPU30HTAIBHO, TeM 0O0JIbIlIe, YeM OOJIbIle BHICOTA ITYCKa.
Pa3nea 2. IleppoHayaibHble CBeleHHS O CTPOEHHH BellecTBAa.

CTpO@HI/Ie BCIICCTBA: aTOMbI U MOJICKYJIbI, UX Pa3MCPBhI. OHLITLI, AOKa3bIBAIOIINUEC JUCKPETHOC
CTPOCHUC BCUICCTBA.

JIBrokenue yacTull BeriecTBa. CBsi3b CKOPOCTH JABMKEHUS YaCTHI] C TeMIiepaTypoil. bpoyHoBckoe
neukeHne, nuddy3us. BzanmoelicTBre 4acTUI] BEIIECTBA: IPUTSDKEHUE U OTTAIKHBAHHE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOEHHUE Ira30B, )KUJKOCTEN U TBEPABIX (KPUCTAJUIMYECKHUX )
Tel. B3auMOCBs3b MKy CBOMCTBAMH BEIIECTB B PA3HBIX arperaTHbIX COCTOSIHUAX U UX
aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJBI.

JlemoHcTpamuu.

1. Habmonenne 6poyHOBCKOTO IBUYKEHUS.

2. Ha6monenue nuddysum.

3. HalGmronenue siBneHuid, 0ObSICHIIONUXCS TPUTHKCHUEM HIIH OTTAIKUBAHUEM YaCTHIT
BEIIECTBA.

JlaGopaTopHbie pabOThI U OMBITHI.

1. OreHka 1MaMeTpa aToMa METOJIOM PsiIoB (C UCToJIb30BaHUEeM (hoTorpaduii).
2. OnBITHI 10 HAOIOICHUIO TETLIOBOTO PACIIMPECHHUSI Ta30B.
3. OnbITH IO OOHAPYKEHHUIO ICHCTBUS CHIT MOJICKYJISIPHOTO TIPUTSIKCHHUS.

Paznen 3. /IBuskenue u B3aumojieiicTBue Tel.

Mexannueckoe nBuxeHue. PaBHomepHoe 1 HepaBHOMepHOe JBrxkeHHe. CkopocTh. CpeaHsis
CKOpPOCTb IPX HEPABHOMEPHOM JIBUKEHUU. PacuéT myTH v BpeMeHU IBUKEHUSI.

SBnenue HUHEPpLUU. 3aKkoH HWHCPLUU. BSaHMOILGﬁCTBHG TCJI KaK IpUYNHA U3SMCHCHUSA CKOPOCTHU
JBHXCHHA TCII. Macca kak MEpa MHEPTHOCTHU TCJIA. IInoTHOCTH BE€IICCTBA. CBs3b IIOTHOCTH C
KOJIMYCCTBOM MOJICKYJI B CIUHUILIC 00BéMa BCIICCTBA.

Cuna xak XxapakTepuCcTHKa B3auMmoencTeus Tesl. Cuna ynpyrocty u 3akoH ['yka. i3mepenue cuiel
C MIOMOILBIO TUHAMOMETpa. SIBlIeHHE TATOTEHU U cuila TsbkecTU. Cuita TSKECTH Ha APYTUX
wianerax. Bec tena. HeBecomocTs. CroxkeHue cuil, HallpaBJIEHHbIX M0 OAHOMN NPSAMOH.
PaBHogelicTByromas cuit. Cuna tpeHus. TpeHue CKONbKEeHUs U TpeHue nokos. Tpenue B npupoae
U TCXHHUKE.

JleMoHcTpanum.

Habmtonenne MexaHMYecKoro ABMXKEHHS Tela.

N3mepenune ckopocTy NPSIMOJIMHENHOTO ABM>KEHUS.
Habntoienue siBieHUs] HHEPIUH.

HaGmtonenue u3MeHeHus: CKOPOCTH ITPU B3aUMOJICHCTBUH TeIl.
CpaBHeHHE Macc MO B3aUMOJICUCTBHUIO TE.
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CrnoxxeHue Cuil, HallpaBJIEHHBIX 110 OJTHOM IIPSIMOM.
JlaGopaTopHble pabOThI U OIBITHI.
1. OMBITHI IO OMPEIEICHUIO CPETHEN CKOPOCTH CKOJBKEHHS OpyCKa WM IIaprKa 1o



HaKJIOHHOM IIOCKOCTH.

2. Omnpenenenye MIOTHOCTU TBEPIOTO TeNa.

3. OmnpeneneHre 3aBUCUMOCTH pacTsbKeHUs (aedopmarun) IpyKHHBI OT TPHII0KEHHOM
CHJIBI.

4, Onpenenenre 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIBKEHUS OT BECa TeJla U XapakTepa

CONPUKACAIOIIHNXCS TOBEPXHOCTEM.
5. Onpenenenne KodhhUIIMEHTa TPEHUSI CKOJBKCHHSL.
Pasnen 4. /laBjieHue TBEPABIX TeJl, AKUAKOCTEH U Ta30B.

JHaBnenue. CriocoObl yMEHBIIICHHUS M YBEJIMUEHUS naBieHus. JlaBieHue ra3a. 3aBUCHMOCTD
JaBJIECHUS Ta3a oT 00bEMa, Temneparypsl. [lepenada naBiaeHus TBEPABIMH TEIIAMU, KUAKOCTIMU U
razamu. 3axkoH Ilackais. [TneBMaTHYeckre MalluHbBL. 3aBUCUMOCTD JABICHUS JKUJIKOCTH OT
rryouHsl. ['uapocraTudyeckuii napagokc. Coodmarontuecs cocyapl. ['uapapinueckiue MEXaHU3MBbI.

AtMocdepa 3emnu u atmocdepHoe aapneHue. [[puduHbl CyIiecTBOBaHUS BO3IYITHOW 0007I0YKH
3eminu. OnbiT Toppuyeniu. U3mepenue armochepHoro gaBieHus. 3aBUCUMOCTh aTMOC(HEPHOTO
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl A u3MepeHus: arMocepHOro AaBJICHUS.

JleiicTBHE MUAKOCTH U Ta3a Ha NOrpyKEHHOE B HUX Teso. BriTankuparomas (apxumeioBa) cuia.
3akoH Apxumena. [InaBanue ten. Bosgyxomnnasanue.

JlemoHcTpanuu.

1. 3aBUCHUMOCTD JaBJICHUS Ta3a OT TEMIIEPATYPHI.

2. [lepenaua naBneHUs KUIKOCTHIO U Fa30M.

3. CooOmiarormmecs COCY/Ibl.

4, I'mppasinueckuii npecc.

5. [IposiBnenue nericTBus aTMoc(hepHOTo JaBICHHUS.

6. 3aBUCUMOCTD BBITAJIKHUBAOIIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tena u
IJIOTHOCTH KHUJKOCTH.

7. PaBeHCTBO BBITAIKMBAIOLIEH CHJIBI BECY BBITCCHEHHON KUIAKOCTH.

8. VYcnoBue m1aBaHus TeN: MJIaBaHUE WU TIOTPY>KEHUE TEN B 3aBUCUMOCTH OT

COOTHOIIICHUS INIOTHOCTEH Tea U KHUOKOCTHU.

Jlaboparopubie pabOTHI U OTBITHI.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOIe 0T 00bEMa NOrpyKEHHON B )KUIAKOCTh
YacTH TeJa.

2. Onpenenenne BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B
KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILEH CUJIIbI, JEHCTBYIOLIEH Ha TEJIO B
XKUJKOCTH, OT MaccChl Tela.

4, OnBITHL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAJIKMBAIOIIEH CUJIbL, JENCTBYIOLIEH Ha
TE€JO B KHUJIKOCTHU, OT 00BbEMA MOTPYKEHHOM B KUAKOCTh YaCTH TEJA U OT IUIOTHOCTU KHUIKOCTH.
5. KoHcTpynpoBanue apeomeTpa WM KOHCTPYMPOBAHUE JIOAKH U ONPEICIICHUE €€
IrPy30I0ABbEMHOCTH.

Paszpnen 5. PaGora u MOIIHOCTB. JDHEpPrus.
Mexanunueckasi pabota. MOIIHOCTb.

HpOCTLIC MCXAaHU3MBI: pbIyar, 6J'IOK, HaKJIOHHas IJIO0CKOCTh. HpaBI/IHO paBHOBECHA pblyara.
HpI/IMCHeHI/IC IMpaBuJjia PaBHOBCCHUS pblUara K 6HOKy. «3o0110TOC MpaBUJI0» MCXAaHUKHU. KHI[ MMPOCTBIX
MEXaHU3MOB. HpOCTBIe MEXaHU3MBI B 6BITy N TEXHHUKE.



Mexannyeckas sHeprus. Kunernueckas U noreHuuanbHas sHeprus. lIpespaienue oqHoro suaa
MEXaHUUYECKOHN 3HEPTUHU B APYroil. 3aKOH COXpaHEHUS JHEPIMU B MEXAHUKE.

JleMoHcTpanuuu.

1. [IpuMepsl POCTHIX MEXAHU3MOB.

JlaboparopHbie pabOThI U OTIBITHI.

1. Omnpenenenue pabOTHI CHIIBI TPEHUS PU PABHOMEPHOM JABMXKEHUU TeJIa MO
TOPU30HTAIILHON IIOBEPXHOCTH.

2. HccnenoBanue ycinoBuii paBHOBECHS pblyara.

3. N3amepenne KIIJI HakTOHHOM MJIOCKOCTH.

4. N3yuyenue 3aK0Ha COXpaHEHUS MEXaHUYECKOM SHEPIUH.

8 KUIIACC

Pa3gea 6. TemioBblie ABJICHUS.

OCHOBHBIE MOJIOKEHHS MOJIEKYJIIPHO--KUHETHYECKOI TEOpUU CTpOEHHUs BellecTBa. Macca u
pa3Mepbl aTOMOB U MOJIEKYJI. OMBIThI, TOATBEPKIAI0IINE OCHOBHBIE MOJI0KEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, KUJIKOTO U Ta3000pa3HOro COCTOSHUM BelecTBa. Kpucrannuyeckue u
amopdusbie Tena. OObSCHEHHE CBOICTB ra3oB, >KUIKOCTEH U TBEPABIX TEJI HA OCHOBE MOJIOKEHUN
MOJIeKy.H?IpHO--KHHCTH‘ICCKOﬁ TCOpHU. CMauuBaHue U KalmuJIJIAPHBIC ABJICHUA. TemnoBoe
pacilipeHue u cxatue.

TeMnepaTypa. CBs3p TEMIICPATYPBI CO CKOPOCTBHIO TCINIOBOT'O ABUKCHUSA YaCTULI. BHYTpeHHHH
OHCPI'HU. Crioco0bI U3MEHEHNS BHYTpeHHeﬁ OQHCPIruM: TCILIOIICpEaada N1 COBCPIUICHUC pa6OTBI.
Buanr TCIUIoNCpCaAaqun: TCIJIOMPOBOJHOCTh, KOHBCKI WA, U3JTYUYCHUC.

KonuuecTBo TemnoTel. Y aenpHas TEMIOEMKOCTh BellecTBa. TeriooOMeH U TEMJI0BOE PABHOBECHE.
VYpaBHeHue TeroBoro 6ananca. [1naBnenue u oTBepaeBaHNEe KPUCTAIIMUYECKUX BEIIECTB.

VY nenbHas Temora miasnenus. [lapooOpasoBanue u konaeHcanus. Mcnapenue. Kunenue.

VY aenpHas TerioTa napoodpazoBaHusl. 3aBUCHUMOCTb TEMIIEPATypbl KUIIEHUSI OT aTMOC(epHOro
JaBJICHHUSL.

Brnaxxnocts BO3ayXa.
DHeprus TOIMBa. Y IeiabHas TEMI0Ta CrOPaHuUs.

[Tpunnmmne! padote! TemnoBbix nurateneit KI1/1 rermnoBoro asurarens. TenioBbie NBUTaTeNN U
3alIUTa OKPYKaIOIIEH Cpeibl.

3aKOH COXpaHEHUS M MPEBPALICHHUS SHEPTHH B TEIUIOBBIX MPOIEccax.

JleMOHCTpanuu.

Hab6mronenne 6poyHOBCKOTO TBHYKEHUS.

Ha6monenue nuddysumn.

Habmoienue sSBiIeHU CMAaYMBaHUSI U KAMMJUTSIPHBIX SBJICHHM.

Habutoienue TemnoBoro pacimvpeHus Ted.

W3meHeHue gaBiieHus ra3a Mpyu U3MEHEHUH 00bEMa U HAarpeBaHUH W OXJIAXKICHHH.
[TpaBwiia u3MepeHus TeMITepaTypEhl.

Bunael Terionepenayu.

OxmnaxeHre Ipy COBEpPIICHHH PabOTHI.
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HarpeBanue npu coBepiieHHH padOThl BHEUTHUMH CHUJIAMH.



10. CpaBHeHuE TEMIOEMKOCTEN pa3InYHbIX BELLECTB.

11. HaOmronenne kumeHus.
12. HaGumoieHre mocTostHCTBa TeMIIEpaTyphl MPH TUTABIICHUH.
13. Moieny TEenIOBBIX IBUTATENEH.

JlaboparopHbie pabOThI U OTIBITHI.

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSIKCHHSL.

OTMBITHI 110 BRIPAIIMBAHHIO KPHCTAJIOB MOBAPEHHOM COJIM MJIH caxapa.

OmnbITH IO HAOTIOIEHUIO TETUIOBOTO PACHIMPEHHSI Ta30B, KHUIKOCTEH M TBEPIBIX TEIl.
OmnpeneneHne TaBJieHHUs BO3IyXa B OA/UIOHE HIMPHIIA.

o~ w e

OHBITBI, ACMOHCTPHUPYIOIIUE 3aBUCUMOCTE JaBJICHUA BO3aYyXa OT €Io 00BéMa u
Harp€BaHHs UK OXJIAXKIACHUA.

6. [IpoBepka rumoTe3bl TMHEHHONW 3aBUCUMOCTH IJTMHBI CTOJIOUKA KUKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIiepaTyphl.

7. Habmroienne n3MeHeHus: BHyTPEHHEH SHEPTuu Tela B pe3yibTare TeIUIonepeauu u
paboThl BHEUTHUX CHUIL.

8. HccnenoBanue siBieHus TEII00OMeHa MpU CMEIIMBAHUH XOJIOIHOM U Topsiueid BOJBIL.
0. Omnpenenenre KOJIMYECTBA TEIIOTHI, MOJIYYEHHOTO BOJIOH MpH TEIII000MEHE ¢
HArpeThiM METATUYECKUM [IIUHAPOM.

10. Ornpenenenue yaeabHON TEIMIIOEMKOCTH BEIIECTBA.

11. HccnenoBanue npouecca uCnapeHusl.

12. OnpeneneHre OTHOCUTENIbHON BIIAXKHOCTH BO3AYyXa.

13. Ornpezenenre yaelbHON TEIJIOTHI IUIaBICHUS JIb/A.

Paznen 7. DiekTpuyeckue 1 MAarHUTHBIE SIBJICHHS.

Onexrpuszanus Tein. [[Ba poga dJIeKTpUUECKUX 3apsa10B. B3auMonelicTBre 3apsKeHHBIX TN, 3aKOH
Kynona (3aBUCMMOCTb CHIIBI B3aUMOAECHCTBUS 3apsSKEHHBIX T€JI OT BEJIMUUHBI 3aps/I0B U
paccTOSHUSA MEXY TEJIaMH).

DnexTpuueckoe nojie. Hanpspk€HHOCTD deKkTpuyeckoro noss. [IpuHuun cyneprno3unun
ANEKTPUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsiioB. DiIeMeHTapHbIN dlleKTpudeckuil 3apaa. CTpoeHue aroma.
IIpoBOAHMKY M TUAIEKTPUKH. 3AKOH COXPAHEHMSI AIIEKTPUUYECKOTO 3apsia.

3HCKTpH‘leCKI/Iﬁ TOK. Y CIIOBUSA CYIICCTBOBAHUA SJICKTPUICCKOTO TOKA. HcTouHNKY TOCTOSSHHOTO
TOKa. HeﬁCTBHH QJICKTPHUICCKOI'0 TOKA (TGHHOBOC, XUMHUYCCKOC, MaFHI/ITHOG). QHCKTpI/I‘IeCKI/Iﬁ TOK B
KHUIKOCTAX U ra3ax.

OnexTpuueckas 1enb. Cuna Toka. neKkTpudyeckoe HanpsikeHue. ConpoTUBIEHUE TPOBOIHUKA.
VY enbHOE conpoTUBIIEHUE BellecTBa. 3akoH Oma i1 ydactka uend. [locnenoBarensHoe u
napajuieNIbHOEe COeIMHEHNE TIPOBOTHUKOB.

PabGora u MOIITHOCTD 3JICKTPUYICCKOTO TOKaA. 3akoH I[)KOYJ'IH—.HCHLI&. QHCKTpI/I‘-ICCKI/IC OCIu 1
HOTpC6I/ITCHI/I BHCKTpI/I‘{CCKOI‘;I SHCPTHHU B 6LITy. KOpOTKOC 3aMbIKaHUC.

IlocTossHHBIC MarHUTEL. B3anMoieiicTBUE MMOCTOSHHBIX MAarHUTOB. MarHuTHoe moiie. MarauTHoe
noJjie 3eMJIM ¥ €ro 3HaYeHHe I )KU3HU Ha 3emiie. OnbIT DpcTeaa. MarHuTHoe mnoJse
AIEKTPUYECKOTO ToKa. [[pMeHeHune 371eKTpOMarHuToB B TEXHUKE. J[eficTBUE MarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJBUTATENh TIOCTOSIHHOTO TOKa. VICrob30BaHue AIEKTPOIBUTATENIEH B
TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE.

OneiTel @apanes. SBnenue snekTpoMarHuTHON MHAYKLMK. [IpaBuio Jlenna. Dnexkrporeneparop.



Cr1ocoObl 1oJTy4eHHsI NEKTPUUECKON FIHEPTUU. DIIEKTPOCTAHIIMN HAa BO30OHOBIISIEMbBIX HCTOYHUKAX
SHEPIrUH.

JleMoHcTpanuuu.

1. DnekTpu3anus Tel.

2. JIBa pojia JIEKTPUUECKUX 3aps0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEll.
3. Y CTpolCTBO U IEMCTBUE AIIEKTPOCKOTIA.

4, DneKTpocTaTU4eCcKas MHIYKIHUS.

S. 3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsI/I0B.

6. [IpoBOIHMKY U AUBIIEKTPUKHU.

7. MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO MOJIS.

8. Hcroynnku mocTostHHOTO TOKA.

9. JIeCTBUS AIIEKTPUUECKOTO TOKA.

10. DNEeKTPUUYECKHUI TOK B KUJIKOCTH.

11. ["a30BbIit pazpsi.

12. N3mepenue cuiibl TOKa aMIepMETPOM.

13. N3mepenne 31eKTpuuecKoro HanpsKeHUs BOJIBTMETPOM.

14, Peocrar u marazuH conpoTUBIICHUN.

15. B3anmopaeiicTBre NOCTOSIHHBIX MarHUTOB.

16. MonenpoBaHue HEBO3MOXHOCTHU Pa3/i€IeHUS OJIIOCOB MarHUTA.
17. MopenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.

18. OmneIT Opcrena.

19. MarsuTHo€e noje Toka. JIeKTPOMarHur.

20. JleficTBE€ MarHUTHOTO TOJII HA MPOBOJHUK C TOKOM.

21. DneKTpOoABUTaTEeIb IOCTOSTHHOTO TOKA.

22. UccnepoBanue siBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

23. OmnbrTel @apayest.

24. 3aBUCHUMOCTD HaIlpaBJIEHUSI MHIYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BO3HUKHOBEHUSI.
25. DNEeKTpOTreHepaTop MOCTOSTHHOTO TOKa.

JlabopaTopubie pabOTHI U OTIBITHI.

1. OnbIThI 10 HAOTIOEHHUIO SNEKTPU3AIUH T€T HHIAYKIIMEH U IPH COMPUKOCHOBEHUH.

2. HccnenoBanue necTBUS AIEKTPUUECKOTO OIS HAa TPOBOJIHUKY U TUDJIEKTPUKH.

3. COopxka u mpoBepka padOThl AIEKTPUIECKON IIETH MOCTOSTHHOTO TOKA.

4, W3mepenue u peryiupoBaHue CUIIbI TOKA.

5. N3mepenue u peryampoBaHue HaPSKEHUS.

6. HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, UAYIIETO YEPe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa M HaMpsHKEHHS Ha PE3UCTOPE.

7. OnBITHL, JEMOHCTPUPYIOLINE 3aBUCUMOCTD JIEKTPUYECKOTO COIPOTUBIICHUS
MIPOBOHKKA OT €T0 JITUHBI, TUTOIIA U TIONIEPEYHOTO CCUCHUS M MaTepHala.

8. [IpoBepka npaBuia CII0KEHUS HAIPSKEHUH TIPH MTOCIIEI0BATEIbHOM COEIMHEHUH JIBYX
PE3UCTOPOB.

9. [IpoBepka mpaBuiia AJist CUIIBI TOKA MPH MapajieIbHOM COEMHEHUH PE3UCTOPOB.



10. Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOp.

11. OrnpenenieHre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIIEMON HA PE3UCTOPE.

12. HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 JJAMIIOUKY, OT HAIPSKEHUS
Ha HEH.

13. Onpenenenne KII/] narpeBarens.

14, HccnegoBanue MarHUTHOTO B3aUMOJEHCTBHSI IOCTOSIHHBIX MArHUTOB.

15. N3y4yeHre MarHUTHOTO TOJISl IOCTOSIHHBIX MarHUTOB MIPU UX 00bETMHEHUH U
pa3zieJeHuN.

16. HccnepoBanue necTBUS AIEKTPUUECKOT0 TOKA HA MAaTHUTHYIO CTPEJIKY.

17. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJIEHCTBUS KaTyLIKHA C TOKOM U
Mar"uTa oT CHJIbl TOKAa U HAaIIPABJICHUS TOKA B KaTYyIIKE.

18. N3ydenue neiicTBUSL MAarHUTHOTO I10JISI HA IPOBO/IHUK C TOKOM.

19. KoHncTpynpoBanue u usydeHue padboThl 2JIEKTPOABUTATENSL.

20. N3mepenne KI1/] anekTpoaBuratenbHOil yCTaHOBKH.

21. OnbIThI 110 UCCIIEAOBAHUIO SBJICHUS JIEKTPOMATHUTHON UHAYKLIUU: UCCIIEJOBAaHHE
W3MEHEHUH 3HaYeHMs U HAIIPABJIEHUSI MHAYKLIHOHHOTO TOKa.

9 KJIACC

Pa3znen 8. Mexannueckue siBJIeHHUA.

Mexanunueckoe nBuxeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBLHOCTD
MEXaHUYECKOI 0 JBMKEHUsA. PaBHOMEpHOE NpsiMOJIMHEHOE ABMkeHue. HepaBHomepHOe
IpSMOJUHENHOE ABMKeHNEe. CpellHsAs 1 MTHOBEHHAsi CKOPOCTb TeJjla P HEPAaBHOMEPHOM
JBHKCHUH.

VYckopenue. PaBHoyckopeHHOE NpsMoInHeHOe nBmkeHne. CBoOoHOoe manenue. OnbiTel [Nanmes.
PaBHOMepHOE BUKeHUE M0 OKpyKXHOCTH. [lepron u yactora oOpaiieHus. JIuneitHas u yriaonast
ckopocTu. LIeHTpocTpeMHUTENBHOE YCKOPEHUE.

IIepseiit 3akoH HeroTona. Bropoit 3akon Hetorona. Tperuit 3akon Herorona. I[Ipunimn
CYNEPNO3UIIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujia TPEHUS CKOJIbKEHUS, CUJla TPEHUSI TIOKOS,
JPYTUE BUIBI TPEHUS.

Cuia TSHKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpeHHE CBOOOIHOTO MaieHusl. [Brkenne
maneT Bokpyr Comnnina. [lepBas kocmudeckas ckopocTs. HeBecoMoCTh U meperpy3Ku.

PaBHOBecue maTepuanbHOl TOUku. AOCOTIOTHO TBEPAOE Teno. PaBHOBECHE TBEPIOTO TENa C
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynse Tena. U3menenue ummnynbca. UMnynbce cuibl. 3aKOH COXpaHeHUs uMItylibca. PeaktuBHoe
JBH>)KEHUE.

Mexanunueckast paboTa U MOIIHOCTb. PaboTa CHIl TSDKECTH, yIpYrocTH, TpeHusl. CBsi3b SHEPTrUH U
paGotsl. [ToTeHnansHast SHEprus Tena, MOAHATOrO Hajl MOBEPXHOCThIO 3eMid. [loTeHnnanbpHas
SHEprus ckartoi npyxuHbl. Kunernueckas sueprus. Teopema 0 KHHETUYECKON YHEPTUU. 3aKOH
COXpaHEHUs1 MEXaHUYECKON YHEPIHUN.

JleMOHCTpanuu.
1. Habmoienne MexaHn4eckoro JIBUKEHHS Tejla OTHOCUTEIbHO Pa3HbIX TEJ OTCUETA.
2. CpaBHeHME MyTel U TPACKTOPHM IBHKEHHSI OJJHOTO U TOTO K€ T€JIa OTHOCUTEIBHO

PAa3HBIX TEJ OTCUETA.



N3mepenue cKkopocTy U YCKOPEHUSI IPSMOJIMHEHHOTO IBUKEHUS.
HccnenoBanue MpU3HAKOB PABHOYCKOPEHHOI'O IBUKEHHUS.
Habnronenue nBrKeHUs Tela 10 OKPYKHOCTH.
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Habumoienne MmexaHn4yeckux SBJICHUHN, MPOUCXOIALINX B cucTeMe oTcuéra «Tenexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHUU OTHOCUTENIbHO KabuHeTa (PU3HKHU.

7. 3aBUCHUMOCTb YCKOPEHHUS T€JIa OT MaccChl TeJa U ACHCTBYIOLIEH Ha HETO CHUJIBL.

8. HaGnroneHue paBeHCTBa CHII IIPU B3aUMOJCHCTBUY TEI.

0. N3meHneHue Beca Tena Ipyu yCKOPEHHOM JIBUKEHUH.

10. Ilepenaua ummysbca npu B3aMMOAEHCTBUM TeJL.

11. [IpeoOpa3oBanus S3HEPTUH MPH B3aUMOICHCTBHH Tell.

12. CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJIEHCTBUU.

13. CoxpaHeHue UMIyJIbca IpU a0COJIFOTHO YIIPYIOM B3aUMOJICHCTBUY.

14. HaGiroieHne peakTHBHOTO JABMYKCHHUS.

15. CoxpaHeHue MEXaHW4YEeCKOH HEPrHH ITPHU CBOOOTHOM Ma/ICHHUH.

16. CoxpaHeHue MEXaHWYECKON HEPTUH IIPU ABMXKEHUH TeJla MO AeHCTBUEM MPYKUHBI.
JlaboparopHbie pabOThI U OTIBITHI.

1. KoHnctpyupoBanue TpakTa Ajs pa3roHa M JajlbHEHIIEro paBHOMEPHOTO JBHXKEHUS
IIapUKa WU TEJIEKKH.

2. Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHHsI OpycKa WM JBM)KEHUS ILapuKa Mo
HAaKJIOHHOM IIOCKOCTH.

3. Omnpenenenre ycKOpeHus Tejla NPy PaBHOYCKOPEHHOM JIBUYKEHHUH 110 HAKIIOHHOM
IIJIOCKOCTH.

4, HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHU IIPU pPaBHOYCKOPEHHOM JABM)KEHUU 0€3

Ha4aJbHOW CKOPOCTH.

5. [IpoBepka rumoTes3bl: eciu Npy PaBHOYCKOPEHHOM JBUKEHUH 0€3 HauaJbHOU
CKOPOCTH ITyTH OTHOCATCS KaK psiJl HEUETHBIX YHCEI, TO COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHU
OJIMHAKOBBI.

6. HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO
JaBJICHHUS.

7. Omnpenenenue ko3 uiineHTa TpeHus! CKOIbKEHHS.

8. Onpenenenne KECTKOCTU IPYKUHBI.

9. Onpenenenne pabOTHI CHIIBI TPEHUS IPU PABHOMEPHOM JABMXKEHUU TeJla MO

TOPU30HTAIILHON TOBEPXHOCTH.

10. Onpenenenre pabOThI CHIIbI YIPYTOCTH MPHU NOIBEME IPy3a C UCIOIb30BaHUEM
HEMOJIBUYKHOTO U MOJABHKHOTO OJIOKOB.

11. N3ydeHue 3aKkoHa COXpaHEHUS SHEPTUH.
Pazgen 9. Mexannuyeckue Kojae0aHusi M BOJHbBI.

KonebarenbHoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHU: TEpHOJ], YacTOTa, aMIUIUTY/ 1A,
MaremMaTHuecKuil U Ipy>KUHHBINA MasTHUKU. [IpeBparienue sHepruu npu KosiedaTeabHOM
TIBYDKEHUH.

3aryxatomue kojebanus. Beinyxkaennsie konebanus. Pezonanc. Mexannueckue BosHbI. CBOWCTBA
MeXaHU4eCKHuX BOJIH. [IpoosibHBIE U TONIEPEUYHBIE BOJIHBL. [[JIMHA BOJHBI U CKOPOCTH €€
pacrpoctpaHeHus. MexaHnuecKue BOJIHBI B TBEPAOM Telle, CECMUYECKUE BOJIHBI.



3Byk. ['poMKOCTH 3ByKa U BbICOTA TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

JleMoHcTpanum.

1. Habnronenue xoneGaHMii TeJ MO IEHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
2. Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

3. Habnronenune BBIHYX/IEHHBIX KoJeOaHHIi U pe30HaHCca.

4. PacripocTpanenre npoJoabHBIX U IONEPEYHBIX BOJIH (HAa MOJIENH).

5. Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKyCTHYECKUI pEe30HAHC.

JlabopaTopHbie pabOThI U OMBITHI.

1. Omnpenenenre 4acToThl U Mepuo/ia KoueOaHuil MaTeMaTH4eCKOro MasiTHUKA.

2. Omnpenenenne 4acTOTHI U MEPHOAA KOJIeOaHUH MPYKUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NIEprUoia KojeOaHU MOBEIIEHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.

4, HccnenoBanue 3aBUCUMOCTH TIEprUoia KojeOaHU MPYKUHHOTO MasiTHUKA OT MacChl
rpysa.

5. [TpoBepka HE3aBUCUMOCTH MEPHO/Ia KOJICOAHUH Tpy3a, MOABEIICHHOTO K HUTH, OT

Macchl Ipysa.

6. OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh Iepro/ia KosueOaHuil NpyKUHHOTO
MasATHHMKA OT MACCBI I'Py3a U KECTKOCTU IIPYKUHBI.

7. N3mepenne yckopeHus cBOOOIHOTO MMaICHUS.
Pazpnen 10. DnekTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHBIE BOJHBI.

BHCKTpOMaFHI/ITHOC I10JI€C. 9HeKTp0MarHHTHBI€ BoJIHEL. CBOliCcTBa QJICKTPOMArnMTHBIX BOJIH.
IIxana OJICKTPOMATrHUTHBIX BOJIH. Hcnons3oBanue QJICKTPOMArHUTHBIX BOJIH JJIL COTOBOM CBSI3H.

BHCKTpOMaFHI/ITHaH npupoaa CBCTaA. CKOpOCTL cBera. BolHOBEIE CBOMCTBA CBETA.

JleMoHcTpanum.
1. CBoiicTBa 21IEKTPOMAarHUTHBIX BOJIH.
2. BoiHOBEIE CBOICTBA CBETA.

JlabopaTopubie pabOTHI U OTBITHI.
1. N3ydeHne cBOMCTB 3J€KTPOMAarHUTHBIX BOJH C MTOMOIIBIO MOOMIBHOTO TenedoHa.
Pasznea 11. CBeroBbIe IBJICHUS.

JlyueBas monens ceera. Mictounuku cBeta. [IpsMonuHeiiHoe pacipocTpaHeHHE CBeTa. 3aTMEHUS
Comnna u Jlyasl. Otpaxenue cBera. [lnockoe 3epkano. 3aKoH OTpaKeHUs CBETA.

[TpenomiieHne cBera. 3aKOH MpeIoMIICHUs cBeTa. [1oTHOe BHYTpEeHHEe OTpaKEHUE CBETA.
Hcnoap30BaHme TOJIHOTO BHYTPCHHETO OTPAXKCHHA B OIITUYCCKUX CBCTOBOJAX.

Jlunza. Xon nydeit B ina3e. OnTudeckas cucreMa (poroamnmnapara, MUKPOCKOTIA U Teleckomna. ['a3
KaK OINTUYecKas cucreMa. bim3opykocTs U 1aIbHO30PKOCTb.

Pasnoxxenue 6enoro csera B cnektp. OnbiTel HptoToHa. Clio)keHre CIEKTPAIbHBIX I[BETOB.
Jlucnepcus caera.

JleMoHcTpanum.
1. [IpsamonnHeiHOE pacIpOCTpaHEHHE CBETA.
2. OtpaxeHue cBera.

3. [Tonydyenne n300pakxeHuii B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.



IIpenomiienue ceera.
OnTUYeCKUN CBETOBOI.

XoJ n1y4deil B pacCcerBaroIleu JIMH3E.

4

5

6. Xon ydeit B cobuparoieit TuH3e.

7

8 [Tonmy4yenue n300paXKeHUIA C ITIOMOIIBIO JIMH3.
9

[Tpunnun neiictBus goroanmapara, MUKPOCKOIA U TEIECKOIIA.

10. Mogens rinasa.
11. Paznoxxenue 6emoro cBera B CIEKTp.
12. [Tonydenue 6enoro cBeTa MpH CI0KEHUU CBETa Pa3HbIX 1[BETOB.

JlabopaTopHbie pabOThI U OTBITHI.

1. HccnenoBanue 3aBUCMMOCTH yIJIa OTPAXKEHMsI CBETOBOTO JIyda OT yrja MaJeHusl.

2. W3yueHne xapakTepUCTHK U300paXKeHus MpeaMeTa B IIJIOCKOM 3epKale.

3. HccnenoBanue 3aBUCMMOCTH yIJIa IIPEIOMIIEHHUSI CBETOBOIO JIy4a OT yrJja MaJeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

4. [Tonyyenue n300paXkeHU C MOMOIIBIO COOMPAOLIEH JTUH3BI.

5. Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMPAOIIEH JTMH3BI.

6. OmnbITHI IO PA3JIOKEHUIO OEJIOro CBETa B CHEKTP.

7. OnbIThI 10 BOCTIPUATHIO I[BETA IPEAMETOB IIPU UX HAOIIOJCHUH YEPE3 LIBETOBbIE
GUIBTPBHI.

Pa3znen 12. KpanToBEbI€e sIBJIeHUS.

OmnbiTel Pesepdopna u manerapuas moaens atoma. Mogens atoma bopa. Ucnyckanue u
IIOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JInHEHyaThIe CIIEKTPHI.

PannoaktuBHOCTH. Anb(a-, 6eTa- u ramma-uznydeHusi. CtpoeHue atToMHoOro sjapa. Hykinonnas
MOJIeJIb aTOMHOTO sipa. M3otomel. PagnoaktuBHeie npeBpaienus. [lepuoa momypacnaga aTOMHBIX
sanep.

SAnepHble peakuu. 3aKOHbI COXPAaHEHUS 3aPs,A0BOI0 U MACCOBOI'O YUCEN. DHEPIHUs CBSI3U aTOMHBIX
snep. CBsi3b Macchl ¥ 3Hepruu. Peakiuu cunTe3a u aenenus saep. Mcrounmku sueprun CosiHLA U
3BE3I.

SAnepHas sHepreTuka. JleMcTBUS paMOaKTUBHBIX U3JIy4EHUHN Ha )KUBbIE OPTaHU3MBI.
JleMoHcTpanum.

CrieKTphl U3ITydeHUs U MOTJIOIEHUS.

CrieKTphl pa3avyHbIX T'a30B.

Crnektp Bonopoza.

Habmtonenue TpekoB B kamepe BusbcoHa.

Pa6ota cuérurka MOHU3UPYIOMINUX U3TYyISHHH.

o gk wh

Perucrparus uznydeHus IpupoIHBIX MUHEPAIOB U POIYKTOB.
JlaGopaTopubie pabOThI U OTIBITHI.

1. HabnroneHne CriioniHpIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyICHHUS.

2. HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI IO TOPMO3HOMY ITyTH (110
¢dororpadusam).

3. W3mepenue paanoakTUBHOTO (poHa.

IHoBTOpHUTEABHO-000011IAK0 M MOLYJIb.



[ToBTOpPUTENHEHO--0000IIAOIINI MOTYJTh MPEAHA3HAYCH TSI CUCTEMATH3AINN 1 00001IeHuUs
MPEMETHOTO COJICPYKAHUS U OIBITA IEATEILHOCTH, TPHUOOPETEHHOTO PU U3YYSHHUH BCETO Kypca
(bu3MKH, a TaKKe I OATOTOBKY K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY 10 (pH3HUKE JUIs
00yJaroImuxcs, BEIOPABIIMX 3TOT Y4EOHBIH MpeaMeT.

[Ipu uzydeHnn JTaHHOTO MOJYJISI PEATM3YIOTCS U CUCTEMATU3UPYIOTCS BUBI JEATEILHOCTH, HA
OCHOBE KOTOPBIX 00ECIIEUNBACTCS IOCTHIKEHUE IPEIMETHBIX i METAIIPEIMETHBIX TUIAHUPYEMBIX
pe3ynbTaToB 00y4YeHUs, POpMHUpPYeTCS eCTECTBEHHOHAay4Hasi TPaMOTHOCTh: OCBOEHUE HAYUYHBIX
METOJIOB MCCIICOBAHUS SBIICHUH MPUPOJIBI U TEXHUKH, OBJIAJICHIEC YMEHUSIMH OOBSICHSTH
busnueckue SBICHUS, IPUMEHsIS MOJIyYeHHbIC 3HAHUS, pelIaTh 3a/1a4k, B TOM YUCIIE KaueCTBEHHbIE
Y DKCIIEpUMEHTAJIbHBIE.

[TpuHIMIHATIBHO AEATENBHOCTHBIN XapaKkTep JAHHOIO pa3jielia pealu3yercs 3a C4ET TOro, 4YTo
00yyJaroImuecst BHIIOIHSIIOT 3aJaHHsI, B KOTOPBIX UM IIPe/Iaraercs:

Ha OCHOBE TOJTYYCHHBIX 3HAHUH PaCIiO3HABATh U HAYYHO OOBSICHATH (DU3MUCCKUE SIBIICHUS B
OKpY>Karollen MpupoJie ¥ MOBCEAHEBHOMN KU3HU;

HCIIOJIb30BATh HAYYHBIC MCTOAbI UCCIICAOBAHWA (1)I/ISI/I‘I€CKI/IX HBHGHHfI, B TOM YHMCJIC OJId IIPOBECPKU
TUIIOTE3 U NNOJYUCHUA TCOPCTUUCCKHUX BbIBOAOB;

O0OBACHATH HAay4YHBIC OCHOBBI Hanboee BaXKHBIX I[OCTI/I)KCHI/Iﬁ COBPEMCHHBIX TGXHOHOFHﬁ,
HallpuMep, MPaKTHICCKOI0 UCII0JIb30BaHUs PA3JIMUYHBIX HCTOYHUKOB SHEPTHHU Ha OCHOBC 3aKOHA
MMpeBpalIiCHUA U COXpPaHCHHUA BCCX U3BCCTHBIX BUJOB SHCPTHU.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

I/IsyquI/Ie (I)I/ISI/IKI/I Ha YPOBHC OCHOBHOI'O 06]1.[61“0 o6pa3013aH1/151 HaIIpaBJICHO HAa JOCTHIKCHUC
JIMYHOCTHBIX, MCTAITPCAMETHLIX U IIPCAMCETHBIX O6paSOBaTeJ'IBHBIX pE3yJIbTATOB.

B pe3ynbrare u3ydyeHus: GU3MKU Ha ypOBHE OCHOBHOI'O 001ero 00pa3oBaHus y 00y4aroIerocs
OyayT chopMUpPOBaHbI CIEAYIOIINE JINYHOCTHBIE PE3Y/IbTAThl B YACTH:

1) NaTpHOTHYECKOr0 BOCIIUTAHUS:

* IPOSIBJIEHNE UHTEpECca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHIICKOM (pU3MUeCKON HayKH;
* IEHHOCTHOE OTHOIIEHUE K IOCTUKEHUSAM POCCUNHCKUX YUEHBIX--(DU3HKOB,;

2) Tpa’kJaHCKOT'0 M yXOBHO-HPABCTBEHHOT'O BOCTIUTAHMS:

* TOTOBHOCTb K AKTUBHOMY YYacTHIO B 00CYX/I€HUH OOIECTBEHHO 3HAYMMBIX M 3THYECKHUX
po0GJieM, CBA3aHHBIX C IPAKTUUECKUM IPUMEHEHUEM JOCTHKEHUHN (PU3UKH;

¢ OCO3HAHHUEC BAXXHOCTHU MOPAJIbHO--3THUYCCKUX IMPUHIUIIOB B JCATCIbHOCTU yLIéHOFO;
3) 9CTCTHUYCCKOI'O BOCIIMTAHUA:

¢ BOCIIPHUATUC DCTCTUUCCKUX KAYCCTB (bHSH‘ICCKOﬁ HAyKH: eé TapMOHHUYHOTO IMOCTPOCHUA,
CTPOroCTH, TOYHOCTH, JTAKOHUYHOCTH,

4) HECHHOCTHU HAYYHOT'O ITO3HAHU:

* OCO3HaHME LIEHHOCTH (PU3MUECKON HayKH KaK MOLTHOTO MHCTPYMEHTA [MO3HAHUS MUPA, OCHOBBI
pPa3BUTHUS TEXHOJOTHH, BAJKHEUILIEH COCTABIISIIONIEN KYJIbTYpHI,

* pa3BUTHE HAyYHOU JTF0O03HATEIBLHOCTH, HHTEPECA K HCCIIEI0BATENIbCKON eI TEIbHOCTH;
5) dbopmupoBaHus KyIbTYPHI 30POBBS M YMOITMOHAILHOTO 01arOmoTyqHs:

¢ OCO3HaHHEC ICHHOCTH 0€30I1acHOr0 o6pa3a JKU3HU B COBPEMCHHOM TCXHOJIOTUYCCKOM MUPC,
Ba’XHOCTH IIPABUJI 0e30I1acHOro MOBCACHUS HA TPAHCIIOPTE, HA JOpOrax, € SJICKTPUUICCKUM U



TCIIJIOBBIM O60py,I[OBaHI/IeM B JJOMAIIHUX YCJIOBUAX,

* chopMHpOBAaHHOCTH HaBbIKa peIeKCUH, IPU3HAHNE CBOETO MpaBa Ha OMUOKY U TaKOro e MpaBa
y Ipyroro 4eioBeKa;

6) TPy/10BOTO BOCIIUTAHUS:

* aKTUBHOE y4acTHE B PEIICHUH NMPAKTHUECKUX 3aj1a4 (B paMKax CeMbU, 00pa30oBaTeIbHON
OpraHu3aIH, TOPO/a, Kpasi) TEXHOJIOTUYECKON U COLMAIBHON HAPABICHHOCTH, TPEOYIOLINX B TOM
qucie u GU3NYECKUX 3HAHUH;

* UHTEpEC K MPAKTUYECKOMY H3yUeHUIO Mpodeccui, CBI3aHHBIX C PU3UKOI;
7) 9KOJIOTHYECKOTO BOCIIUTAHUS:

* OpUEHTALUs Ha TPUMEHEHHE (PU3NUECKUX 3HAHUH JJIsl peIIeHHs 3a/1a4 B 00JIaCTH OKPYKAIOIIEH
Cpelbl, INIAHUPOBAHUS ITIOCTYIKOB U OLICHKU UX BO3MOXKHBIX IIOCJIEICTBUN JUIsl OKPYXKaIOIEen
Cpelbl;

OCO3HaHME ITI00AILHOIO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U IyTel UX PeLIeHuUs;

8) ajmanTanuyu K U3MEHSIOLMMCS YCIOBUAM COLIMAIbHOM U IPUPOJAHOM Cpeabl:

* TOTPeOHOCTH BO B3aMMOJICHCTBUY IIPU BBIITOJHEHUH MUCCIIEIOBAHUN U MIPOEKTOB (pr3muecKon
HaIIPaBJIEHHOCTH, OTKPBITOCTb OIBITY U 3HAHUSM JIPYTUX;

¢ IIOBBIIICHUEC YPOBHSA CBOCH KOMIICTCHTHOCTH 4epe3 NPAKTHYCCKYIO JCATCIbHOCTD,

* IOTpeOHOCTh B ((OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YuCie (GOPMYIHPOBATH HJIEH, TIOHATHS,
TUIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;

¢® OCO3HAHHUC )Ie(bI/II_[I/ITOB COOCTBEHHBIX 3HAHWHM U KOMIIETEHTHOCTEH B 00J1aCTH (I)I/I3I/IKI/I;
¢ INIAHUPOBAHUE CBOCT'O PA3BUTUS B HpI/IO6peTeHI/II/I HOBBIX (1)H31/I‘leCKI/IX 3HaHI/II71;

* CTpEMJICHUE aHAJIM3UPOBATh U BBISBIISTH B3aUMOCBSI3U IPUPO/IbI, OOIIECTBA U SKOHOMUKH, B TOM
YHCJIe C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

* OIICHKA CBOUX JIEUCTBUH C YUETOM BIMSIHUS Ha OKPYKAIOIIYIO CPEly, BOSMOXKHBIX TTT00aTbHBIX
MOCJIEICTBUN.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbpTate ocBoeHMs MporpaMMbl 10 (GU3HKE HA YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHUs Y
oOyuarorierocs 0yayT chopMUpOBaHBI METANIPEAMETHBIE PE3YIIbTAThI, BKIIOYAIOIINE
MO3HABATENbHBIE YHUBEPCAIbHBIE YUeOHbIe ACHCTBHSI, KOMMYHUKATUBHBIE YHHUBEpCAIbHbIC
yueOHbI€ JeMCTBUS, PETYJISITUBHBIE YHUBEPCAJIbHbIE YUeOHBIE JEHCTBUS.

Ilo3HaBaTenbHBIE YHUBCPCAJIBHLIC y‘Ie6HHe JIEeHCTBUSA

ba3oBrie Jornueckue aeiicTBU:
. BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKN 0OBEKTOB (SIBJICHMIA);

. YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIUN, OCHOBAHHUS 711 0000IIeHMS
Y CPAaBHEHUS;

° BBISABJIAITh 3dKOHOMEPHOCTHU U ITPOTUBOPCUUA B PACCMATPHUBACMBIX (I)aKTaX, JaHHBIX 1
Ha6JIIO,[[eHI/ISIX, OTHOCAIIUXCA K (bI/IBI/I‘-ICCKI/IM SBJICHUSAM,

° BBIABJIATH IIPUYIUHHO--CIICACTBCHHBIC CBA3U IMPU U3YUCHUU (pI/ISI/IquKI/IX SIBIICHUH U
IMponeccoB, A€JIaTb BBIBOJABI C UCIIOJIB30BAHUCM ACAYKTUBHBIX U HHAYKTUBHBIX YMOSaKJ]IO‘lCHI/Iﬁ,



BBIABHUI'aTb IT'KMIIOTC3bI O B3AUMOCBA3AX (1)I/ISI/I‘ICCKI/IX BCJIMYHH,

. CaMOCTOSATEIILHO BEIOMPATH CIIOCO0 perieHust yueOHOH pu3nuecKon 3a1auu
(cpaBHEHHE HECKOJIBKMX BApUAHTOB PEIICHUS, BHIOOP HAHOOJIEe MOAXOISIIETO ¢ YYETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

bazoBrie ncciaenoBaTeabCKue ACHCTBUS:
® HCITIOJIb30BATh BOIIPOCHI KaK I/ICCJ'IC,HOBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,

. IIPOBOJHUTH 10 CAMOCTOATEIBHO COCTABICHHOMY IIJIaHY OIIBIT, HECIIOKHBIN
¢bu3nyeckuil IKCIEPUMEHT, HEOOIbILIOE UCCIIeI0BaHUE (PU3NYECKOTO SIBJICHUS;

® OILICHMBATh Ha MPUMEHUMOCTDb U JOCTOBCPHOCTH I/IH(bOpMaHI/II-O, IMOJIYYCHHYIO B XO€
HCCICO0BAaHUA WU SKCIICPUMCHTA,

. CaMOCTOSITENILHO (POPMYITUPOBATH OOOOUIEHHS U BBIBOJIBI 110 pe3ybTaTaM
MIPOBEEHHOTO HAOIOICHUS, OTIbITA, UCCIIEIOBAHMUS;

° IIPpOrHO3UPOBATb BO3MOKHOC zLaanefImee Pa3BUTHUC (bPISI/I‘ICCKI/IX IIpoHeCCOB, a TAKKC
BBIABHUI'aTb IIPCAIIOJIOKCHUS 00 ux Pa3BUTHHU B HOBBIX YCJIOBHUAX U KOHTCKCTAX.

Pabota ¢ nuapopmanmeii:

. MPUMEHSTh Pa3jINYHbIe METO/IbI, HHCTPYMEHTHI U 3alPOCHI IIPH MOMCKE U 0TOOpe
nH(OPMAaLIUY WK JAHHBIX ¢ YUETOM IMPEAIoKEHHOU yueOHO! (hr3ruecKoi 3a1auu;

. aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HH(GOPMAIIUIO PA3TMUHBIX
BUJIOB U (DOPM MpeiCTaBICHUS;

. CaMOCTOSITEIILHO BEIOUPATH ONTUMAIBLHYIO (hOPMY TIPECTaBICHHUS HHPOPMALIUU 1
WUTIOCTPUPOBATH PelIacMbIe 3a7a4l HECIIOKHBIMU CXEMaMH, THarpaMMaMHu, HHOU Ipa)uKor U X
KOMOUHALIUAMU.

KoMMyHHKaTHBHBIE YHUBEpCAIbHbBIE YUEOHbIE IEHCTBU:

. B X0JI€ 00CYXX/JIeHUsI yueOHOTr0o MaTepuaia, pe3yibTaToB JIA0OPATOPHBIX PadOT U
MIPOEKTOB 33]1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TeMbI U BBICKa3bIBaTh UJICH, HAIICJICHHbIE
Ha pelIeHHe 3a/1a4M U MOAIepKaHue OIaroKenaTeIbHOCTH O0IIEeHNUS;

° COMMOCTABJIATH CBOU CYKIACHUS C CYXKICHUAMUA JAPYIrUX YYaCTHUKOB OUajiora,
O6Hapy)KI/IBaTB pa3iiniue U CXO0ACTBO HOSHHI/Iﬁ;

® BBIPAXKATh CBOKO TOUKY 3pCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

® Hy6J'II/I'~IHO MpEACTABIATH PE3YJIbTAaThl BHIITOJJHECHHOT'O (1)I/ISI/I‘ICCKOFO OIIbITa

(3KCTIepuMeEHTa, UCCIIEeI0OBaHUS, IPOEKTA);

. MMOHUMATh U UCHOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIUBUAYAIbHON pabOThI
IIPU PELICHUN KOHKPETHON (pU3MuecKoil mpodaemsl;

. MPUHUMATH 1[€JTM COBMECTHOMU JeSITeIbHOCTU, OPTaHU30BBIBATh ACUCTBUSA IO €€
JOCTUKEHHIO: PaCIpeiessITh POJIU, 00CYXAAaTh MPOLECCH U Pe3yIbTaThl COBMECTHOM pabOTHI,
0000111aTh MHEHHUS HECKOJILKHUX JIIOJIEH;

® BBITIOJIHATH CBOKO 4aCTh pa60T1>1, J0CTUTrasA Ka4E€CTBECHHOT'O pE3yJibTaTa 110 CBOEMY
HAIpaBJICHUIO 1 KOOPAHUHHUPYS CBOU }IGI\/’ICTBI/ISI C APpYIrMMHU YJICHAMHU KOMAaHbI;

. OLIEHHMBATh KaYECTBO CBOETO BKJIa/1a B OOLIUI MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENILHO C(POPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSI.

PerynstuBHble yHUBEpcalbHbIE yueOHbIE 1EHCTBUS

Camoopranuzanus:



. BBISIBJIATH TIPOOJIEMBI B )KM3HEHHBIX M YUCOHBIX CHUTYalUsAX, TPEOYIOUINX ISl pEIICHUS
¢bu3nUIecKuX 3HAHUH;

. OpPUEHTUPOBATHCS B PA3IMYHbBIX [10AX0/1aX MPUHATHUS pelIeHUH (MHANBUyaJIbHOE,
IIPUHATHE PEILIECHUS B IPYIIIE, IPUHATHE PEIIEHUI IPyNIIo);

. CaMOCTOSITENILHO COCTABJIATH AITOPUTM PELICHUs (PU3NUECKOM 3a/1auM WK TIIIaHa
HCCIIEIOBAHMS ¢ YYETOM MMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
npejsiaraeMble BApUAHThI PELICHHI;

. Jies1aTh BEIOOpP M OpaTh OTBETCTBEHHOCTH 3a PEILECHUE.
CaMOKOHTpPOJIb, SMOLMOHAIIbHBIM HHTEIIEKT:
. JIaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U IIpeuIaraTh I1ad €€ U3MEHEHNS,

. OOBSACHATH MPUYUHBI JOCTHKEHUS (HEAOCTHXKEHUS) Pe3yIbTaTOB ACSITEIbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

. BHOCHUTb KOPPEKTHUBBI B JIEITEIBHOCTD (B TOM UHUCIIE B XOJI BBIIIOJHEHUS (PU3NYECKOTO
HCCIIEIOBAaHMSI WJIM ITPOEKTa) Ha OCHOBE HOBBIX 00CTOSITENbCTB, N3MEHHUBILUXCS CUTYaLUH,
YCTaHOBJICHHBIX OLUIMOOK, BO3HUKIINX TPYAHOCTEM;

° OLCHUBATHb COOTBCTCTBUC PE3YyJIbTaTa LEJIN U YCIIOBUAM,

° CTaBUTh ceOs HA MECTO APyroro 4€jJIOBCKa B X01€ Criopa WJIN JUCKYCCHU Ha HAYUYHYIO
TEMY, IOHUMATb MOTUBbBI, HAMCPCHUS U JIOTUKY APYIOro;

. MPHU3HABATH CBOE MPaBO HA OMIMOKY MPH PEeIIeHUN GU3NIECKUX 3a/1a4 WK B
YTBEPKJICHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPABO APYIOro.

INPEAMETHBIE PE3YJIBTATbBI

K koHIy 00y4yenus B 7 kjacce MpeIMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPA’KaTh
c(OPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUIA:

. HCIOJIb30BaTh MOHATHA: (PU3HUECKHUE U XUMUYECKHUE SIBIICHUS, HA0JI0/IeHUE,
AKCIIEPUMEHT, MOJIENb, TUIOTE3a, €AMHULIBI PU3NUYECKUX BEJIUYMH, aTOM, MOJIEKYJIa, arperaTHbIe
COCTOSIHUS BelllecTBa (TBEPAOE, KHUIKOE, ra3000pa3HOE), MEXaHUYECKOE JIBUKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHENHOE), TPAEKTOPHUSI, paBHOJAEHCTBYIOMIAs cUila, Aegopmanus (ynpyras,
IUTACTHYECKas ), HEBECOMOCTh, COOOILAIOIIMECS COCY/IbI;

. pasnuyath siBneHus (qudQys3us, TemIoBoe ABMKEHUE YacTUIl BEIIECTBa, pAaBHOMEPHOE
JIBU)KEHUE, HEPABHOMEPHOE JIBMKEHHE, MHEPLIUS, B3aUMOICUCTBUE TEJI, PABHOBECUE TBEPJIBIX TEI C
3aKpEIUIEHHON OChIO BPAILICHUS, ITepeaya JaBJICHUs TBEPAbIMU TE€JIAMHU, )KUJIKOCTSIMH U ra3aMu,
aTMoc(hepHoe AaBleHUe, TNIaBaHue Tell, IPEeBpaIIeHUS] MEXaHHUECKON YHEPTUN) TI0 OTMIMUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPHUPYIOUIUX JaHHOE (PU3UUECKOE SIBJICHUE;

. pacrno3HaBaTh MPOSIBICHNE U3YUEHHBIX (PU3NYECKUX SIBICHUN B OKPY)KAIOIIEM MUDE, B
TOM 4Hcie (pru3nyecKue IBJICHNUS B IPUPOE: TPUMEPHI IBHXKEHUS C Pa3INYHBIMH CKOPOCTSMU B
YKUBOM M HEKUBOM MPUPOJIE, NEUCTBUE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE, BIUSHUE
aTMOC(epHOro JAaBJICHUS Ha )KUBOM OpraHu3M, IJIaBaHUE PbIO, phlyaru B TeJie YeloBeKa, PU 3TOM
MEPEBOIUTH MPAKTUYECKYIO 331a4y B y4eOHYI0, BBIJIENIATH CYILIECTBEHHBIE CBOICTBA (IPU3HAKHU)
(bU3NYECKUX SIBIICHUIA;

. OIMCHIBATh U3yUYECHHBIE CBOMCTBA TeJ U (PU3NUYECKUE SBICHUS, UCIIONB3Ys (pru3nyeckue
BEJIMYMHBI (Macca, 00bEM, TNIOTHOCTD BEIIECTBA, BpeMs, IyTh, CKOPOCTb, CPEAHSS CKOPOCTh, CHJIa
YIPYTOCTH, CUJIA TSHKECTH, BEC TeJa, CHJIa TPEHHUs, JaBIeHHE (TBEPIOrO Tea, )KUIKOCTH, ras3a),
BBITAJIKUBAIOIIAs CHJIA, MEXaHWYeCKas padoTa, MOIHOCT, IJICUO CUJIbI, MOMEHT CHJIBI,

K03 (HULIMEHT MOJe3HOro JEHCTBUS MEXaHW3MOB, KHHETHYECKas U MOTeHLIUaIbHAas SHEPTUsl), IpU



OINMCAaHUU MPABUILHO TPAKTOBATh (PU3NUECKHI CMBICI UCHIOJIb3YEMBIX BEJIMYUH, UX 0003HAUCHUS U
eIMHUIIB! (PU3UYECKUX BEITHMUNH, HAXOAUTH (POPMYJIIbI, CBA3BIBAIOIINE TAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTMMH BETUYMHAMHU, CTPOUTH IPapUKU U3y4YEeHHBIX 3aBUCUMOCTEN (PU3HUECKUX
BEJIMYNH;

. XapaKTepU30BaTh CBOWCTBA Tell, GPU3MUECKUE SBICHHSI U MTPOLIECCHI, UCTIONb3YS
MpaBuJjIa CIOXKEHUs CUJI (BAOJIb OJTHOU MpsiMOit), 3aKkoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MIPaBUJIO paBHOBECHS pbluara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPaHEHUS
MEXaHHYECKOHN SHEePTUH, IIPU ATOM JaBaTh CIOBECHYIO ()OPMYIIMPOBKY 3aKOHA U 3aIUCHIBATH €TO
MaTEeMaTHYeCKOE BBIPAXKECHUE;

. OOBSICHATH (PU3UUECKUE SIBIICHUS, IPOLIECCHI U CBOWCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CUTyalui NPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbISABIATh IPUYUHHO-
-CJICICTBEHHBIE CBSA3H, CTPOUTH OObSICHEHHE U3 |—2 JOrMYeCKUX MIaroB ¢ onopou Ha 1-2
M3YyYEHHBIX CBOMCTBA (PM3NUECKUX ABICHUN, GPU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

. pemiath pacuéTHbIC 3a1a4d B 1-2 MEHCTBHSI, HCIIOIB3Ys 3aKOHBI U (hOPMYITHI,
CBsI3BIBAIOINE (DU3NUYECKUE BEIMYUHBI: HA OCHOBE aHAJIN3a YCIIOBUS 3a/1a41 3aIMChIBATh KPATKOE
YCIIOBHE, TIOACTABIIATh (PU3MUCCKIE BETMUYUHBI B (POPMYIIBI U TIPOBOMTH PacUYEThl, HAXOJAUTh
CIIpaBOYHbBIC TaHHBIC, HEOOXOAUMBIC TSl PEIICHUS 3a/1a4, OICHUBATh PEATUCTHYHOCTD TTOJTyYCHHON
(U3HYECKON BETMIMHBL;

. pacro3HaBarh MpoOIEMbl, KOTOPBIE MOXHO PEIIUTH MPU MIOMOIIH (PU3UIECKIX
METO/IOB, B OIIMCAHUU MCCIIEJOBAHUS BBIJEIAThH POBEPSEMOE MPEAION0KEHUE (TUIIOTE3Y),
pa3iauyaTh U UHTEPIPETUPOBATH MOJYUYEHHBIN PE3yIbTaT, HAXOAUTh OLIMOKH B XOJI€ OIbITA, 1€aTh
BBIBOJIBI 10 €TI0 PE3YJILTATAM,;

. IIPOBOJIUTH OMBITHI IO HAOIIOAEHUIO (PU3UUECKUX ABJICHUN WIN (PU3NUECKUX CBOMCTB
Te: (hOpMyIMPOBATh IPOBEPsEMbIE IIPEATIONIOKEHUS, COOUPATh YCTAaHOBKY U3 MPEITI0KEHHOTO
000pyI0BaHUs, 3aIMCHIBATH X0/ OIBITa U (POPMYIMPOBATH BHIBOJIBL;

. BBITIOJIHATH MPSMbIE U3MEPEHUS PACCTOSIHUS, BpEMEHH, MacChl Tela, 00bEMa, CUIIBI U
TEMIIEPATYPHI C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX TPUOOPOB, 3aUCHIBATh TOKa3aHUS
npuOOPOB ¢ YUETOM 3aJJaHHOI aOCOIIOTHOM MOTrPENIHOCTH U3MEPEHUH;

. MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OHOMN (PU3MUECKON BETMYMHBI OT JPYroi ¢
UCIIOJIb30BaHUEM NPSMBIX H3MEPEHUH (3aBUCMMOCTH IIyTH PABHOMEPHO JBHIXKYILETOCs Tela OT
BPEMEHHU JIBUYKEHUS TeJla, CUJIbl TPEHUSI CKOJIBKEHHUSI OT Beca Tena, KauecTBa 00paboTKu
MIOBEPXHOCTEN TEJI ¥ HE3aBUCUMOCTHU CHJIBI TPEHUS OT IUIOIIAIN COTPUKOCHOBEHUS TEJI, CHIIBI
YIOPYTOCTH OT Y/UIMHEHUS IPYKUHbI, BBITAJIKUBAOIIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tena
U OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH TeJia, OT ITyOHHBI, Ha KOTOPYIO
MOTPYXKEHO TEJO, YCIOBUMN IJIaBaHUs TeJl, YCIIOBUN paBHOBECHUS pblyara 1 OJIOKOB), y4aCTBOBATh B
IUTAHUPOBAHUM y4EOHOTO UCCIIE0BAHMs, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHHUS, CIEAYs
MPEIOKEHHOMY IJIaHy, (PUKCHUPOBATh PE3YNbTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3UUYECKHUX
BEJIMYMH B BUJIE MTPEUIOKEHHBIX TaOJIUI] U TPapUKOB, JAe7aTh BEIBOABI 110 pe3yJbTaTaM
UCCIIEIOBaHMUS;

. MIPOBOAUTH KOCBEHHbIE U3MepeHUs (PU3NUECKUX BEMYHH (IIOTHOCTDH BELIECTBa
XKHUIKOCTH U TBEPJOIO TeJa, CUJIa TPEHUS CKOJIBKECHMS, TaBIICHHE BO3/1yXa, BBITAIKUBAIOIIAS CUIIA,
JeWCTBYIONIAs Ha OTPYKEHHOE B )KUAKOCTH TeJ0, KOA((UIIMEHT MOJIE3HOTO JIEHCTBUS MPOCTHIX
MEXaHHU3MOB), CJI€Tys IPEAIOKEHHON MHCTPYKIIMU: TP BBITTOJIHEHUU U3MEPEHUN coOupaTh
OKCIIEPUMEHTAIIBHYIO YCTAaHOBKY U BBIUUCIIATH 3HAYEHUE UCKOMOM BEJIMUHHBIL;

. COOJIOAATh MpaBUJIa TEXHUKHU 0€30MacHOCTH IpU padoTe ¢ 1abopaTOPHBIM
o0opyI0BaHUEM;

. yKa3bIBaTh IPUHIIUIIBI IEHCTBUS IPUOOPOB U TEXHUUECKUX YCTPONCTB: BECHI,



TEPMOMETP, JUHAMOMETP, COOOIIAIOIINECS COCYIbI, 0apOMETp, pblUar, MOABUKHBINA 1
HEMOJIBIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTB;

. XapaKTepu30BaTh MPUHIUIIBI ICHCTBHS U3YUYEHHBIX IPHOOPOB U TEXHUUECKUX
YCTPOMCTB C ONOPOM HA UX OMUCAHUA (B TOM YMCIIE: MOAMIUITHUKHY, YCTPOMUCTBO BOJIOIIPOBO/IA,
TUIPaBIMYECKUN ITpecc, MaHOMETP, BEICOTOMED, OPIIHEBOW HACOC, apEOMETP), UCIIONIb3Ys 3HAHUS
0 CBOMCTBaX (PM3UYECKUX SIBICHUI U HEOOXOIUMbIE (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

. MPUBOAUTH PUMEPHI (HAXOIUTHh HHPOPMALIUIO O TPUMEPAX ) MPAKTUIECKOTO
UCTOJIb30BaHUS (PU3NUECKUX 3HAHUI B MOBCETHEBHOM JKU3HU JJIs oOecrieueHus: 0€30MacHOCTH PH
oOpallleHuu ¢ MpuOOpamMu U TEXHUYECKUMU YCTPOUCTBAMU, COXPaHEHUs 3J0POBbS M COOIIOICHUS
HOPM PKOJIOTMYECKOT'0 MOBEJECHUS B OKPYKAIOLIEN CPEIE;

. OCYILIECTBIATH OTOOP UCTOUHMKOB HMH(opMariu B IHTepHETE B COOTBETCTBHHU C
3aJaHHbIM MTOUCKOBBIM 3aIIPpOCOM, Ha OCHOBC MMCIOIUXCA 3HAaHUH U HYTGM CpaBHCHUA PA3JIMYHBIX
MCTOYHUKOB BBIIETATH HH(POPMAIIHIO, KOTOpas SBISETCS MPOTUBOPEUYUBOMN HIIK MOKET OBITh
HEJIOCTOBEPHOI;

. MCIIOJIH30BATH TP BBHITIOJTHEHNU YU€OHBIX 33JaHUI HAYYHO--TIOMYIISIPHYIO JINTEPATYPY
(bu3MYECKOTo coiepKaHus, CIPaBOUHbIE MaTepUallbl, pecypchl cetu HTepHeT, BiaaeTh npuéMamMu
KOHCIIEKTHPOBAHUS TEKCTA, peoOpa3oBaHus MHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHBIC KPATKHE MMChMEHHBIC U YCTHBIC COOOIICHUS Ha OCHOBE 2—3
HMCTOYHUKOB MHPOPMAITUU PUINICCKOTO COACPIKAHMSI, B TOM YUCIIC ITyOIMYHO JIeTIaTh KPATKHE
COO0O0IIIEeHUs 0 pe3yNIbTaTaxX MPOEKTOB WIIH YU€OHBIX UCCIEAOBAHUMN, TIPU TOM I'PAMOTHO
WCIIO0JIH30BaTh MU3yUYEHHBIN MOHITHIHBIN arrnapaT Kypca (pU3uKu, COMPOBOXKIATH BHICTYIICHHUE
Mpe3eHTalNEH;

° IIpX BBIIIOJIHCHHUH y‘Ie6HBIX IIPOCKTOB U I/ICCJ'Ie)IOBaHI/Iﬁ pacupeacisaThb 0053aHHOCTH B
rpymie B COOTBETCTBHUU C ITOCTABJICHHBIMU 3ala4aMu, CJICAUTH 34 BBIIIOJIHCHUECM I1JIaHA ﬂeﬁCTBHﬁ,
aJICKBAaTHO OLICHHUBATH COOCTBEHHBII BKJIaZ B ACATCIbHOCTD I'PYIIIIbI, BEICTPAUBATh
KOMMYHUKATHBHOC B3aHMOHCﬁCTBH€, YUUTBIBASI MHCHUC OKPYXKAOIIUX.

K koHIly 00y4eHus B 8 kiacce npeMeTHbIE pe3ysIbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI OTpaxaThb
Cc(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

. HCIIOIBb30BATh MOHATHA: Macca U pa3Mepbl MOJIEKYJI, TEILUIOBOE ABUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIECTBA, KPUCTALIMUECKUE U aMOP(HbIE TeNla, HACKIIEHHbIN 1
HEHACBIIICHHBIN 1ap, BIAXKHOCTh BO3/1yXa, TEMIIEPATypa, BHYTPEHHS SHEPTHsl, TEILIOBON
JBUTATEIb, DJIEMEHTAPHBINA DJICKTPUYECKUN 3apsl, JJIEKTPUUECKOE I10JI€, IPOBOAHUKU U
JUAJIEKTPUKH, TOCTOSHHBIN MIEKTPUYECKUI TOK, MATHUTHOE I10JIE;

. pa3nnyath SBJICHUS (TEIUIOBOE pacIlIUpEeHUe U CxKaTHe, TeIUIonepeada, TermioBoe
paBHOBECHE, CMAaYMBAHNE, KATMJUIAPHBIE SIBJICHUS, UCTIAPEHUE, KOH/ICHCALIMs], JIaBJICHUE,
KpucTaymu3anus (0TBepAeBaHuE), KUIIEHHE, TeIulonepeaayda (TemIonpoBOIHOCTb, KOHBEKIIHS,
U3Jy4YEHHUE), JJIEKTPU3alus Tell, B3aUMOACHCTBUE 3apsI0B, IeHCTBUS AJIEKTPUUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOJICIICTBIE MATHUTOB, J€MCTBHE MarHUTHOTO TIOJISl HA POBOJIHUK C
TOKOM, SJIEKTPOMAarHUTHAasI MHAYKIIKSA) TI0 OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

. pacrno3HaBaTh MPOSIBICHNE U3YUYEHHBIX (PM3NUYECKUX SBJICHUH B OKPYXKAIOIIEM MUPE, B
TOM uucie (pu3ndeckue IBJIeHUs B IPUPOJIe: TOBEPXHOCTHOE HATSKEHHUE U KallWJUIIpHBIE SBJICHUS
B IIPUPOJIE, KPUCTAIIBI B IpUpoe, u3nyueHre ColiHia, 3aMep3aHnue BOJJ0EMOB, MOPCKUE OpH3HI,
o0pa3oBaHME POCHI, TYMaHa, MHEs, CHETa, JJIEKTPUUYECKHUE ABICHUS B aTMOC(EpE, JEKTPUIECTBO
KHMBBIX OPIraHU3MOB, MAarHUTHOE T0JI€ 3eMJIH, Apeiid MOoM0CcoB, POiIb MArHUTHOTO TOJIS JUIS AKU3HH
Ha 3emJie, MOJIAPHOE CUSIHUE, IPU 3TOM NEePEBOAUTD MTPAKTUUECKYIO 3a/1a4y B y4eOHYIO, BbIIEATh
CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKUX SBICHUM;



. OIMCHIBATh U3yYCHHBIE CBOWCTBA TeJ U (PU3NYECKUE SBICHUS, UCIIONB3Ys (PrU3nUYecKue
BEJIMYMHBI (TeMIEpaTypa, BHYTPEHHS SJHEPT UL, KOJIMUYECTBO TEILIOTHI, y€IbHAs TEII0OEMKOCTh
BEIIECTBA, yAeIbHas TEIUIOTA IUIaBJICHHUS, YeIbHAs TEIIOTa Tapoo0pa3oBaHus, yeabHas TeII0Ta
CrOpaHusl TOIUTNBA, KO3 (PHUINEHT MOJIE3HOTO ACHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAS
BJIQKHOCTb BO3/yXa, JIEKTPUUECKHUH 3apsl, CUJIa TOKa, JJIEKTPUUECKOE HAIPSKEHUE,
COIIPOTHBIICHUE MTPOBOJIHUKA, Y/I€IbHOE COMPOTUBIICHNE BEIIECTBA, PA0OTa M MOIIHOCTh
ANEKTPUYECKOTO TOKA), IPU ONKUCAHUU MPABUIHLHO TPAKTOBATH (DU3MUECKUI CMBICI HCIIOIb3YEMbIX
BEJIMYMH, 0003HAYCHHS U eIUHUIIBI (PH3UUECKUX BEIUYHH, HAXOIUTH (POPMYJIbI, CBSA3BIBAIOIINE
JTaHHYIO (PU3MYECKYIO BEJIHMYUHY C APYTUMHU BEJIMYUHAMU, CTPOUTDH IpaUKu U3ydEeHHBIX
3aBUCUMOCTEH (PU3MUYECKUX BEINYHH;

. XapaKTepU30BaTh CBOWCTBA Tell, GU3MUECKUE SBJICHHSI U MTPOLIECCHI, UCTIONb3YS
OCHOBHBI€ TTOJIOKEHHUS MOJICKYJISIPHO--KUHETUYECKOW TEOPUH CTPOCHUS BEIIECTBA, TIPUHITUI
CYIIEPIO3UIIMHU ToJIeH (Ha KaueCTBEHHOM YpOBHE), 3aKOH COXpaHEHUS 3apsiia, 3akoH Oma Jiist
ydacTka Lenu, 3akoH J[oyns—JIeHia, 3aKkoH coXpaHEeHUsl SHEPTUH, TIPU 3TOM J1aBaTh CIOBECHYIO
(bOpMyIHMPOBKY 3aKOHA U 3alUCHIBATh €T0 MaTEMaTHUYECKOE BBIPAKCHHE;

. O0BSICHATH (PU3UUECKUE MPOLIECCHl M CBOICTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTYyallUi IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABISTh IPUUUHHO-CIIEICTBEHHbIE CBA3H,
CTPOUTH OOBSICHEHHE U3 1—2 TOrnYecKux 1IaroB ¢ Oopoil Ha 1—2 U3yuyeHHBIX CBOMCTBA
(bu3nUecKuX sIBICHUH, GPU3NUYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

. peuiats pacuéTHbIe 3a7a4u B 2—3 IeHUCTBUS, UCTIOIB3YsI 3aKOHBI U (OPMYIIBI,
CBsI3bIBAIOIME (PU3NYECKUE BEIMYMHBL: HA OCHOBE aHallM3a YCIOBUS 3a]au 3alKChIBaTh KPaTKOE
YCIIOBUE, BBISBIIATH HEJOCTATOK JAHHBIX JIJISl PEIICHHUS 3a/1a49H, BHIOMPATh 3aKOHBI U (DOPMYIIBI,
He0oOXOoIUMBIE i €€ pelIeHHs], IPOBOUTH PACUEThl U CPABHUBATH MOJIYYCHHOE 3HAYCHHE
(U3HYECKOI BEITMIMHBI C U3BECTHBIMU JAHHBIMU;

. pacro3HaBarh MpoOJIEeMbl, KOTOPBIE MOXHO PEIIUTH MPU MOMOIIH (PU3UIECKIX
METO0B, UCIIOJIb3Ys OIIMCAHUE UCCIIEI0BAHUS, BBIIEIATD IIPOBEPSIEMOE IIPEAIIONIOKEHUE,
OLICHUBATh IIPaBUIBLHOCTH MOPSAKA IPOBEICHUS UCCIIEI0BAHNS, 1€]1aTh BEIBObI;

. MIPOBOJIUTH OMBITHI IO HAOIIOAEHUIO (PU3NUECKUX SBJICHUN M (PU3MUECKUX CBOMCTB
Ten (KanuUISIPHBIE SBJIEHUS, 3aBUCUMOCTD JJaBJICHUS BO3/lyXa OT €ro o0bEMa, TeMIeparyphl,
CKOPOCTH IIPOLECCa OCTBIBAHUS U HarpeBaHUs IIPU U3JIyYEHUHN OT LIBETA U3Iy4arOIleH
(moromatoniei ) MOBEpXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT TEMIIEPATYPhl KHUAKOCTH U ILIOIAIN
€€ TIOBEPXHOCTH, DJIEKTPU3ALUsA TENI U B3aUMOICHCTBUE MIEKTPUUYECKUX 3aps10B, B3aUMOJCICTBUE
ITOCTOSIHHBIX MarHUTOB, BU3YaJIM3allisl MATHUTHBIX ITOJIEN MOCTOSSHHBIX MarHUTOB, ACUCTBUS
MAarHUTHOTO I10JI Ha IPOBOJHUK C TOKOM, CBOMCTBA DJIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUTATEIIS
MIOCTOSIHHOTO TOKA): (OpMYJIUPOBATh POBEPsIEMbIE IIPEIION0KEHNUS, COOMPATh YCTAaHOBKY U3
MPEUI0KEHHOT0 000PYA0BaHUS, OMMCHIBATH X0 ONbITa U (POPMYJIUPOBATH BHIBOJIBI;

. BBITIOJIHATH NPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHON BIAXXKHOCTH BO3YyXa,
CHJIBI TOKA, HAMIPSKEHUS C MCTIOJIb30BAaHUEM aHAIOTOBBIX MMPHUOOPOB U JATYMKOB (PUINUECKUX
BEJIMYWH, CPAaBHUBATH PE3YJIHTATHl U3MEPEHUM ¢ YIETOM 3aIaHHON a0COJIFOTHOM MOTPEITHOCTH;

. MPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKON BEIMYUHBI OT APYTOH C
WCIIOI30BAaHUEM TPSMBIX U3MEPEHUH (3aBHCHMOCTH COITPOTHUBIICHHS TIPOBOJHUKA OT €T0 JJIUHEI,
IUTIOLIAJN IONEPEYHOTO CEYEHHUSI U YJIEITHOTO CONPOTHUBIIEHUS BEIECTBA MIPOBOIHUKA, CUJIBI TOKA,
WIIYIIErO Yepe3 MPOBOIHUK, OT HANIPSIKEHUS Ha MMPOBOJHUKE, UCCIEIOBAHHUE MOCIIEI0OBATENILHOTO U
MapajuIebHOTO COSAMHEHUI TPOBOAHHUKOB): IIJIAHUPOBATH UCCIIEIOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJTHATH U3MEPEHUS, CIIeNYs MPEAIOKEHHOMY TIIaHy, ((HUKCHPOBATH PE3yJIbTAThl OJTYICHHON
3aBHCHMOCTH B BHJI€ TaOIUIl U TPaQUKOB, 1€1aTh BEIBOJBI 110 pe3yIbTaTaM HUCCIIETOBAHMS;

° IMPOBOAUTH KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘-IGCKI/IX BCIIMYHH (y,HCJ'IBHa}I TEIJIOEMKOCTh
BCILICCTBA, COMPOTUBJICHUC ITPOBOAHUKA, pa60Ta 1 MOIIHOCTB 3JICKTPUYICCKOTO TOKa)Z IJIaHUPOBATb



U3MEpEeHUsl, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIeAYs MPeUI0KEHHON HHCTPYKIUH, U
BBIYHUCIISTH 3HAYCHUE BEJTUUUHBI,

. co0IroIaTh MpaBuiIa TEXHUKKA O€30MaCHOCTH IpU paboTe ¢ 1abopaToOpHBIM
00opynOBaHUEM;
® XapaKTCPU30BaTh NPHUHIUIILI I[ef/'ICTBI/ISI HU3YUCHHBIX HpI/I60pOB U TCXHHUYCCKUX

YCTPOMCTB € ONOPO Ha UX OMMCAHUSA (B TOM YMCJIE: CUCTEMA OTOIUIEHUS JOMOB, TUTPOMETP,
napoBas TypOHHa, aMIEPMETP, BOJIBTMETP, CUETUHUK DIEKTPHUUECKON SHEPTUH,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, HArPEBATEIBHBIE AIEKTPONPUOOPHI (IPUMEPHI), HIEKTPUYECKHE
[IpeI0XpaHUTENH, JIEKTPOMArHUT, 3JIEKTPOJIBUTaTeNlb TOCTOSSHHOTO TOKA), UCIIOJIb3Ys 3HAHUS O
CBOMCTBaX (PM3NYECKUX SBICHUI U HEOOXOIUMBIE (PU3HMUECKUE 3aKOHOMEPHOCTH;

. pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOICTBA U H3MEPUTEIbHBIE TPHOOPHI IO
CXEMaM U CXEMaTUYHbIM PUCYHKaM (JKUIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETD,
JIBUraTellb BHYTPEHHETO CrOPaHus, 3JIEKTPOCKOI, PEOCTAT), COCTABIIATh CXEMbI AJIEKTPUUECKUX
LENeH C MOCIIEN0BATEIbHBIM U NIAPAJUICIbHBIM COCIUHEHUEM DJIEMEHTOB, PAa3JIn4asi yCIOBHBIE
0003HAYEHUS HIIEMEHTOB JIEKTPUUECKUX LIeTell;

. MIPUBOJIUTH MPUMEPHI (HAXOAUTH HHPOPMAIHIO O MIPUMEPaX ) MPAKTHIECKOTO
MCIIOJIb30BaHUs (PU3MUECKUX 3HAHUH B IIOBCETHEBHOM KU3HU JJIs1 00ecrieueHns 0€30MacHOCTH IPH
oOpallleHuu ¢ MPUOOpPaMH U TEXHUYECKUMU YCTPOHCTBAMU, COXPAHEHUS 3J0POBbs U COOIOCHUS
HOPM IKOJIOTUYECKOTO MOBEJICHUS B OKPY’KaIOLIEHN Cpefie;

. OCYIIECTBIISTH MOUCK MH(pOpMAIK (HU3NIECKOTO coepkanus B IHTepHeTe, Ha
OCHOBE UMEIOIIMXCS 3HAHUHU U IYyTEM CPaBHEHUS JONOJHUTENIbHBIX HCTOYHUKOB BBIIEIATh
uH(pOpMaILIHIO, KOTOpas ABJISETCS MPOTUBOPEUUBOI HITU MOXKET ObITh HEJOCTOBEPHOM;

. UCIOJIb30BATh MPH BBHIIOJIHEHUHU YU€OHbBIX 3aJaHUH HAyYHO--IIOINYJIIPHYIO JIUTEPATypy
(buU3M4eCKOro coiepkaHus, CIpaBOYHbIe MaTepHalibl, pecypchl ceTu MHTepHeT, BiasieTh NpuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBaHus HHPOPMAIK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

. c03/1aBaTh COOCTBEHHBIE MMNCbMEHHBIE U KpaTKUE YCTHBIE COO0IIeHNs1, 000011as
WH(POPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB (PH3HUUECKOTO COJIEPIKAHMS, B TOM YUCIIE TTYOJIUIHO
NPEJCTABIATh PE3yIbTAThl IPOSKTHON MM MCCIIE0BATENIBCKOM IEATETbHOCTH, IPU ATOM IPaMOTHO
WCTIOJIb30BaTh M3yYCHHBIH MOHATUIHBIN anmapaT Kypca (U3UKH, COTPOBOXKIATH BHICTYIUICHUE
[IPE3CHTALMEM;

. MIPH BBITIOJIHEHUH Y4eOHBIX TPOEKTOB U HCCIEAOBaHUN (HPU3UMUECKUX MPOIIECCOB
pacnpenensats 003aHHOCTH B TPYIITNE B COOTBETCTBUH C ITOCTABICEHHBIMH 3a/la4aMHU, CIETUTH 32
BBITIOJIHCHUEM TUIaHA JIEHCTBUM U KOPPEKTUPOBATH €T0, aJICKBATHO OIICHUBATh COOCTBEHHBIN BKJIA]
B JIEATEIbHOCTh TPYMIbI, BHICTPAMBAaTh KOMMYHUKAaTUBHOE B3aUMOJIEUCTBUE, MPOSIBIISA TOTOBHOCTD
paspeniaTh KOHMIUKTHIL.

K xonIty 00yuenus B 9 kiacce mpeIMETHBIC PE3yIbTaThl Ha 0230BOM YPOBHE JTOJDKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

. HCIIOJIb30BATh MOHATHUA: CUCTEMA OTCYETA, MAaTEpUAIIbHAS TOYKA, TPACKTOPHS,
OTHOCHUTENILHOCTh MEXaHHUECKOTO JABIKEHUs, Aeopmarius (yrpyras, TiacTudeckas), TpeHHe,
LEHTPOCTPEMUTENHHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3Ku, IIEHTP TSHKECTH, a0COIIOTHO
TBEPAOE TEINO, IEHTP THKECTH TBEPAOTO TENa, paBHOBECHE, MEXaHUYECKHE KOJeOaHUs U BOJIHBI,
3BYK, HH(QPaA3BYK U YIbTPA3BYK, JICKTPOMArHUTHBIE BOJIHBI, IIIKajIa JIEKTPOMAarHUTHRIX BOJIH, CBET,
OMM30PYKOCTH M JATBHO30PKOCTh, CIIEKTPHI UCITYCKaHUs U TIOTJIONIeHNUs, albda-, 6eTa- u raMmma-
W3JIyYEHHS], U30TOIbI, IIEPHAst SHEPreTHKA;

. pasznuuaTh SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIUHEHHOE IBIKCHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBHKEHUE, CBOOOHOE MaJICHHUE TEJ, PABHOMEPHOE JIBH)KEHUE
0 OKPY>KHOCTHU, B3aUMOJACHCTBHE TEN, PEAKTUBHOE ABUKECHHE, KOJIeOATEIbHOE IBIKEHUE



(3aTyxaromiye u BEIHYXKJIEHHbIE KOJICOaHNUs ), PE30HAHC, BOJHOBOE JBHKEHUE, OTPAKEHUE 3BYKa,
NPSIMOJIMHEHHOE pacpoCTpaHeHHE, OTPAKEHHUE U MPEIIOMIICHHE CBETA, TIOJHOE BHYTPEHHEE
OTPaKCHHE CBETA, Pa3IOKEHHE OEIOr0 CBETA B CIEKTP M CIO0XKEHUE CIIEKTPAIbHBIX [BETOB,
[[I/ICHepCI/ISI CBC€Ta, €CCTCCTBCHHAA pa[[HOﬁKTI/IBHOCTb, BO3HHUKHOBCHHUC J'II/IHCI\/JI‘-IaTOI‘O CHCKTpa
U3JIyYEHHs) I10 OIMCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, IEMOHCTPUPYIOIINX
JTaHHOE (PU3HUYECKOE SIBICHUE;

. pacro3HaBaTh MPOSIBICHNE N3YUCHHBIX (DU3HUECKUX SIBJICHUN B OKPYKaroIeM Mupe (B
TOM 4uciie (pU3NIeCKue SBICHUS B IPUPOJIC: IPUIUBBI U OTIUBHI, IBHXKEHHUE M1aHeT COTHEYHON
CUCTEMBI, PEaKTHBHOE JIBM)KCHHE )KMUBBIX OPTraHU3MOB, BOCIIPUSATHE 3BYKOB )KMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, IyHAMHU, X0, I[BETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOJIE,
OMOJIOTHUYECKOE JEHCTBHUE BUIUMOTO, YIBTPA(QHOIETOBOTO M PEHTTEHOBCKOTO U3TyUYeHUH,
€CTECTBEHHBIN paJiOaKTUBHBIN ()OH, KOCMUYECKHE JTY4H, PAHOAKTUBHOE H3ITYyICHUE TIPUPOTHBIX
MUHEpAJIOB, ICHCTBHUE PAINOAKTUBHBIX U3TyUYEHUN Ha OPTraHWU3M YeJIOBEKA), IPH 3TOM MEPEBOAUTH
MIPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIICIIATH CYIICCTBEHHBIE CBOWCTBA (TIPU3HAKH) (PU3NIECKUX
SIBJICHHI;

. OIMCBIBATh U3yUYEHHBIE CBOMCTBA Te U (PU3NYECKHE ABJICHUS, UCIIONB3Ysl (pU3HUecKue
BEJIMYMHBI (CPEHSS U MTHOBEHHAsl CKOPOCTh TeJla IPH HEPABHOMEPHOM JIBUXKEHUH, YCKOPEHHE,
IIEPEMELIECHHE, ITyTh, YTI0Bask CKOPOCTh, CHJIA TPEHHUS, CUJIA YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHUE
CBOOO/THOI'O MaJIeHHsl, BEC TeJa, UMITYJIbC TeJla, UMIYJIbC CHIIbI, MEXaHUYecKas paboTa U
MOIIHOCTb, TOTEHIMAIbHAS YHEPTUS TE€Ja, [IOJHATOTO HaJ IOBEPXHOCTHIO 36MJIH, TOTCHIUAIbHAS
JHEPIHUs CKATOM IIPYKUHBI, KHHETUYECKAsl SHEPI U, I0JHAsA MEXaHUYECKasl SHEPIUsl, IIEPUOI U
4acTOTa KOJIeOaHWH, JUIMHA BOJIHBI, FPOMKOCTB 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, II0KA3aTElb
IIPEJIOMIICHUS CPE/ibl), IPU OMUCAHUU MPABUWIBHO TPAKTOBATh (PU3MUYECKHI CMBICI UCTIOIb3yEMBbIX
BEJIMYMH, 0003HAYCHHS U €TUHUIIBI (PH3MUECKUX BEIUYHH, HAXOIUTH (POPMYJIBI, CBSI3BIBAIOIINE
JAHHYIO (U3HUECKYIO BEIUUUHY C JPYTUMHU BETUYUHAMH, CTPOUTH IT'PapUKH U3YUEHHBIX
3aBUCUMOCTEN (PU3MUYECKIX BEINYHH;

. XapaKTepu30BaTh CBOWCTBA Tell, (GU3UUECKUE SBJICHUS U MIPOLIECCHI, UCIIOB3YS 3aKOH
COXpaHEHUs SHEPTHUH, 3aKOH BCEMUPHOTO TATOTEHHUS], IPUHLUII CYNEPIO3ULIUN CUJI, IIPUHLIATI
OTHOCHUTEIBLHOCTH | 'anuies, 3akoHbl HpI0TOHA, 3aKOH COXPAaHEHMs UMITYJIbCa, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIICHUS CBETA, 3aKOHBI COXPAHEHHMS 3apPsAJ0BOT0 U MACCOBOIO YMCEN MPH ANEPHBIX PEAKLIHX,
IIPU 3TOM JIaBaTh CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3aIIUCBHIBATh €70 MAaTEMaTHUECKOE
BBIPa)KCHUE;

. OO0BSACHATH PU3NYECKUE MPOIIECCH] U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTYallMl PaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BISABIATH NPUUNHHO--CIIE/ICTBEHHBIE CBA3H,
CTPOUTH 00BSICHEHHE U3 2—3 JTOrMYECKHX I1aroB ¢ ONOpoi Ha 2—3 W3y4yeHHBIX CBOICTBa
(bu3NyYeCKUX SIBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

. pemarh pacyéTHbIe 3aJjauu (ONHUparOUINecsl Ha CUCTEMY U3 2—3 ypaBHEHHI ), UCTIOIb3Ys
3aKOHBI U (POPMYJIBI, CBS3bIBAIOIME (PU3HMUECKUE BETMUMHBI: HA OCHOBE aHaIM3a YCIOBUSA 33aJjauu
3aMMChIBaTh KPATKOE YCIOBUE, BBISBIATH HEIOCTAIOIINE WM N30BITOYHBIE IaHHbIE, BHIOUpATh
3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE /TSl pEILIEHHs], TPOBOIUTH PAaCUEThI U OLIEHUBATh
PEATMCTUYHOCTh MOTYYEHHOTO 3HaYEHUS! (U3NYECKON BETUUHUHBI;

. pacrno3HaBaTh Mpo0IeMbl, KOTOPbIE MOYKHO PEIIUThH TPH MOMOIIN (PU3NIECKUX
METO/I0B, HCIIOJIb3Ysl OITMCAHUE UCCIIEI0BAHMUS, BBIJIEIATh IIPOBEPSIEMOE MTPEAIIOJIOKEHHE,
OLICHUBATh IIPAaBUIILHOCTH IOPsAJIKA IPOBEACHUS UCCIIEN0BAHMS, 1€]IaTh BHIBOBI,
MHTEPIPETUPOBATH PE3yNbTaThl HAOIIOAEHNUN U OBITOB;

. MIPOBOAUTH OMBITHI 110 HAOTIOACHHUIO PU3NYECKUX SBJICHUHN WK (PU3HUECKUX CBOWCTB
Ten (M3y4eHHue BTOporo 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHUs! SHEPTHH, 3aBUCUMOCTh Iepro/ia
KoJIeOaHUH MPYKUHHOTO MAaITHUKA OT MACChI Ipy3a U )KECTKOCTHU MPYXKHUHBI U HE3aBUCUMOCTH OT



aMIUIATY Il MAJIBIX KOJIeOaHUil, MPSMOIUHEIHOE paclpOCTPaHEHHE CBETa, pasiiosKeHue 6enoro
CBETa B CIIEKTP, U3yUEHUE CBOMCTB N300paKEHUS B IJIOCKOM 3€pKajie U CBOWCTB M300paKeHUs
npenMeTa B coOMparolel JInH3e, HaOJt0IeHUE CIUIOIIHBIX U IMHEHYAThIX CIIEKTPOB U3ITy4EHUSs):
CaMOCTOSITENILHO COOMPATh YCTAaHOBKY M3 N30BITOYHOTO HabOpa 000pyI0BaHHsI, OTIUCHIBATH X0/
OTIBITA U €r0 Pe3yabTaThl, POPMYIUPOBATH BHIBOIBI,

. MPOBOAUTH NMPH HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHHM, OTPEIEIIss CPeIHEES
3HAYCHHE U3MEPSIeMOil BeTUUMHBI ((POKYCHOE PACCTOSIHUE COOMPAIOIIEH JTMH3bI), 000CHOBBIBAThH
BEIOOD crtoco0a u3MepeHus (M3MEPUTEILHOTO MPUdopa);

. MIPOBOJIUTH UCCIIEOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYHMH C UCIIOJIb30BAaHHEM
IPSIMBIX U3MEPEHHH (3aBUCIMOCTb ITyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JBIDKEHHH 0e3
HayalbHOM CKOPOCTH, Meprojia KoneOaHUi MaTeMaTHUECKOro MasiTHUKA OT JJIMHbI HUTH,
3aBUCUMOCTH yIJla OTPa)KEHUs CBETA OT YIJIa MAaJCHUS U YIila IPEJIOMIICHHS OT yIJla NaJeHus):
IUIAHUPOBATh UCCIIEI0BAHUE, CAMOCTOSTENILHO COOMPATh YCTAHOBKY, (PUKCUPOBATh PE3Y/IbTaTh
MOJTYYCHHOM 3aBHCUMOCTH (PM3UYECKUX BEITMYUH B BUE TAOIHIl U TPAQHKOB, I€1aTh BRIBOABI 110
pe3yibTaTaM UCCIIEIOBAHMUS;

. MIPOBOAMUTH KOCBEHHBIE U3MepeHUsl (GU3MUECKUX BETUYHH (CPEIHSS CKOPOCTh U
YCKOpEHHE TeJia MPU PaBHOYCKOPEHHOM JIBMKEHHH, YCKOPEHHE CBOOOTHOTO MaeHUs, )KECTKOCTD
MPYXUHBI, KOYPPHUITUCHT TPSHUS CKOJIBKCHUS, MEXaHUYIECKasi padoTa U MOITHOCTh, YaCTOTA U
MepHuo] KoleOaHii MaTeMaTHYeCKOTo U MPYKUHHOTO MasiTHUKOB, ONTHYECKas CUila coOUparomiei
JIMH3BI, PAJIMOAKTUBHBIN (DOH): TNIAHUPOBATH U3MEPECHHSI, COOUPATh IKCIICPUMEHTATLHYIO
YCTaHOBKY U BBITIOJIHATH U3MEPEHHUS, CIIEAYS NPEII0KEHHON MHCTPYKIIUH, BBIYUCIISITh 3HAYCHHE
BEJIMYUHBI U aHAJIM3UPOBATH MOJTYYEHHBIE PE3YIbTAThI C YIETOM 3aIaHHOU MOTPEUTHOCTH
HU3MEpEHUI;

. COOJII0/1aTh MTPaBUJIa TEXHUKH O€30MACHOCTH MPH paboTe ¢ 1ab0opaTopHBIM
00opynoBaHUEM;
® pas3iindaTb OCHOBHBIC IPU3HAKH U3YYCHHBIX (1)I/ISI/I[ICCKI/IX MO]:[GJ'IGI\/JII MaTcpHraJIbHas

TOYKa, aOCOJIOTHO TBEPAOE TEJIO0, TOUCUHBIN UCTOUYHUK CBETA, JIy4, TOHKAS JINH3a, INIAHEeTapHas
MOJIEIb aTOMA, HYKJIOHHAs! MOJIEJIb AaTOMHOTO SI/1pa;

. XapaKTepu30BaTh MPUHIUIIBI AEHCTBHS U3YUYE€HHBIX TPHOOPOB U TEXHUUECKUX
YCTPOMICTB € OMOPOH Ha UX ONMHUCAHUSA (B TOM YHCIIE: CIUAOMETP, JaTUYUKH MOJI0XKEHUS, PACCTOSIHUS
U YCKOPEHMUs, paKkeTa, 3X0JI0T, OUYKH, IEPUCKOII, (oToanmnapaT, ONTHIECKHE CBETOBO/IbI,
CIIEKTPOCKOII, TO3UMETp, Kamepa BuiibcoHa), NCIOIb3ys 3HaHUS O CBOMCTBAaX (PU3UUECKUX SIBICHUN
1 HeoOXoauMble (PM3NYECKNE 3aKOHOMEPHOCTH;

® HNCITIOJB30BAaTh CXEMbI 1 CXCMATHUYHBIC pI/ICYHKI/I I/I3y‘-IeHHI)IX TCXHHUUYCCKHUX YCTpOﬁCTB,
I/I3M€pI/ITeJ'II)HBIX HpI/I60pOB " TCXHOJIOTHUYCCKUX HpOHeCCOB HpI/I peHIeHI/II/I y‘le6HO-'HpaKTI/I‘~IeCKI/IX
3aj1a4, ONTHYECKUE CXEMBI JUISI TOCTPOSHHSI N300paKEHHH B TUIOCKOM 3€pKaJie M COOMPAOIICH
JINH3E;

. MIPUBOJIUTH MPUMEPHI (HAXOAUTh NHPOPMAIUIO O MIPUMEPaX) MPAKTUYECKOTO
MCIOJIb30BaHUs (PU3MUECKUX 3HAHUI B MOBCEAHEBHOW KHU3HU JJIsl o0ecrieueHus: 6e30MacHOCTH MPH
oOpaleHnu ¢ mpudopamMu U TEXHUYECKHUMHU YCTPOHCTBAMU, COXPAHEHUS 370POBbS M COOTIOIEHUS
HOPM 3KOJIOTHYECKOT 0 TIOBEIEHUS B OKPYXKAIOIIEH cpelie;

. OCYILIECTBIATH MOUCK HH(popMannu (uznueckoro coaepxxanus B lurepuere,
CaMOCTOSITENTLHO (POPMYIIHPYS MOUCKOBBIN 3aIIPOC, HAXOAUTH IMYTH ONpeAeTIeHUs JOCTOBEPHOCTH
MOJIyY€HHOM MH(OpMAaIMK Ha OCHOBE UMEIOIINXCS 3HAHUHN U TOTIOJIHUTEIbHBIX HCTOYHHUKOB;

. MCIOJIb30BaTh MIPU BHITIOJHEHUH YU€OHBIX 3aJJaHUI HayYHO--TIONYJISIPHYIO JTUTEpaTypy
(bu3MYECKOTO CoiepkKaHus, CIPaBOUHbIE MaTepUalibl, pecypchbl cetu HTepHeT, BiaaeTh npuéMamMu
KOHCIIEKTHPOBAHU TEKCTa, MpeoOpa3oBaHus HH(POPMAIMK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;



. co3/1aBaTh COOCTBEHHbIE MMCHbMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE WH(pOpMALIUU
U3 HECKOJIBKUX UCTOYHUKOB (PH3HMUECKOTO COJACPKAHUSA, ITYOIUUHO MPEJCTABIATH PE3YIbTATHI
IIPOEKTHOM WJIM UCCIIE0BATEIBCKOM NEATENBHOCTH, IIPH 3TOM I'PAMOTHO HUCIIOJIb30BATh N3Y4YECHHBII
MOHATUIHBIN anmapaT U3y4aeMoro paszesna (GU3MKHU U CONPOBOXKAATH BBICTYIUICHHE IIPE3CHTAIMeH

C Y4€TOM 0COOCHHOCTEH ayIUTOPUN CBEPCTHUKOB.
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41 . 3 https://m.edsoo.ru/7f416
TBEPABIMU TEIIAMH, 104
JKUIKOCTSIMHA U T
razamu
Jlasenue bubmuoreka [JOK
4.2 5 https://m.edsoo.ru/7f416
JKUIKOCTH 104
bubmuorexa [JOK
AtMmocdepHoOEe
43 dep 6 https://m.eds00.ru/7f416
JTaBJICHUE 104
elicTBUE
ﬁI/II[KOCTI/I U rasa Ha Bubmiorexa LIOK
4.4 . 7 1 3 https://m.edsoo.ru/7f416
MOTpyXEHHOE B 194
HUX TEJI0 o
Hroro no pasneny 21

Pa3nea S. PaGora m MOIIHOCTB. JHEpPIrus

Pa6ora u bubmuoreka [JOK
51 3 1 https://m.edsoo.ru/7f416
MOII[HOCTb
194
IIpocTeIe bubanoreka HOK
5.2 0 5 1 https://m.edso00.ru/7f416
MEXaHU3MBI
194
Mexanudeckas bub6mmorexa IIOK
5.3 4 1 1 https://m.edso00.ru/7f416
SHEprus 104
Hroro no pazneny 12
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO
YACOB IIO 68 3 12
ITPOI'PAMME
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8 KVIACC

KoumnuecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB IpakTuy (undposbie)
KoHTpoJibHbIe
n/n | ¥ TeM NPorpamMMbl Bcero eCKHe o0pa3oBaTe/ibHbIE
padoThI
padoThI pecypcel
Paznen 1. TensioBble siBJIeHUS
CtpoeHue u CBOMCTBA bubmorexa LIOK
11 P 7 https://m.edso00.ru/7f418
BEILIECTBA
lce
bubmuorexa [JOK
1.2 TemoBbie IpoLIECCHI 21 1 ) https://m.edsoo.ru/7f418
lce
Wroro mo paszneny 28
Pa3znea 2. DiiekTpuyeckrue 1 MAarHUTHBIE SIBJIEHUS
DNEeKTPpUUIECKHE 3apsibl. bubnunoreka [JOK
2.1 3apsKeHHbBIE Tella U UX 7 1 https://m.edsoo.ru/7f418
B3alMOJIECHCTBHE lce
TocTosHHLL bu6mmoreka [IOK
2.2 . 20 1 7 https://m.edsoo.ru/7f418
ANEKTPUUECKUIN TOK
1ce
bu6mmoreka [JOK
2.3 MarsuTHsIe SBICHUAS 6 1 15 https://m.edsoo.ru/7f418
1ce
ONeKTpOMarHuTHas bubmorexa LHOK
2.4 P 4 https://m.edsoo.ru/7f418
WHTYKITHS lce
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Hroro no pazneny

PesepBHOE Bpems

37

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68

145




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 9 1 bubmuoreka [JOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 15 1 2
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 7 2
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 31
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M 4 1
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 6 1 1
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 10

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHUTHOE MOJIE U 4 1 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 4
Pa3nen 4. CBeToBbIe SIBJICHUS

41 3aKOHBI pacpOCTPAHEHUS CBETA 4 1 bubnnorexa [JOK



https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 2 1 https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 12
Paszgea S. KBanToBbI€ siBJIeHUS
5.1 Hcnyckanue u norjioneHne CBeTa aroMoOM 1 bubmorexa HOK
' Y - https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 5 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 7
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 4
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 13
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CUCTEMA OIEHKH JOCTUXEHUSA INIVTAHUPYEMBIX PE3YJIBTATOB OCBOEHUA KYPCA ®U3UKU:

Ouemca JIUYHOCTHBIX pe3y/bTaTOB GYI[CT IMPOBOAUTHCA B TCUHCHUC yqe6H0r0 rozaa ¢ IpuUMCHCHUCM MCTOAOB JUATHOCTHUKU JINYHOCTHOI'O pOCTa

ydamuxcs: Ha6JIIOI[€HI/I€, TCCTUPOBAHHUC, BLIIIOJIHCHHUEC IIPOCKTOB, CaAMOaHAJIN3, CAMOOILICHKA.

Ouemca METANIPpEAMETHLIX PE3YyJbTATOB 6YI[CT MMPOBOAUTHCA B XO€ BBIITOJHCHUSA TEMATUICCKHUX ITPOBCPOIYHBIX pa60T, a TaK)Xe KOMILJICKCHOM

paboThI HA MEKITPEAMETHON OCHOBE 110 UTOTaM Y4eOHOTO rojia.
OueHka npeaMeTHbIX pe3yJbTaToB OyJIET MPOBOAUTHCS B XOJI€ BBIIOIHEHUS TEMAaTHUECKUX KOHTPOJIBHBIX Pa0OT.
®opmoii TpoBEIEHUS UTOIOBOM POMEXKYTOUYHOM aTTECTALUHU SBJISETCS KOHTPOJIbHAS paboTa.

Kpurepun onieHkn npeaMeTHbIX pe3yJibTaTOB

[IIxana olleHNBaHUS HECKOJIBKO Jpyras: MoHMWKeHa Ha 20% WM He yYUTBIBAIOTCS 3a/1aHus MOBBIIIEHHOTO ypoBHS. OlleHKa 3 BhICTaBIsSETCS MPU

BBIITOJTHEHUHN pa6OTI>I Ha OJIHY TPCTh.
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