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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

N3ydenne (u3MKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUsS HAMPABICHO HA JOCTH)KCHHE JTMYHOCTHBIX, METANPEJIMETHBIX M MPEAMETHBIX 00pPa30BaTEIbHBIX
pe3ynbTaToOB.

B pesynbrarte n3yuenus (GU3MKN Ha ypOBHE OCHOBHOTO 00IIero 006pa3oBaHus y oOydaromerocst 0yayT chopMHUPOBaHbI CIECIYIOINE TMYHOCTHBIC PE3yIbTaThI B
4acTu:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

—pOsIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKON (PU3NYECKON HAayKH;

—IEHHOCTHOE OTHOIIEHHE K JIOCTUKEHHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB;

2) rpakIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

—TOTOBHOCTh K aKTHMBHOMY YYacTHIO B OOCYXIEHHH OOIIECTBEHHO 3HAYMMbIX U 3TUYECKHX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN
buzuky;

—0CO3HaHHE BAYKHOCTU MOPAJIBHO-3TUYECKUX TPUHIIUIIOB B JESITEILHOCTH YUYEHOTO;

3) acTeTMYECKOr0 BOCIIUTAHMSI:

—BOCIIPUATHE ICTETUYECKUX KAaUeCTB (PU3MUECKOM HAyKU: €€ FrapMOHUYHOTO MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) EHHOCTH HAYYHOI'0 IMO3HAHUSA:

—O0CO3HAHUE [IEHHOCTU (U3NYECKOM HayKH KaK MOIIIHOIO HHCTPYMEHTA IIO3HAHUS MUPA, OCHOBBI PA3BUTHUS TEXHOJIOTUH, BaKHEHUII €1 COCTABIIAIONIECH KyJIbTYpHI;
—pa3BUTHE HayYHOH J1I0003HATEIBHOCTH, HHTEPECA K UCCIIEI0BATENbCKOM JIeTEIbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI M IMOIMOHAJIBLHOI0 0JI1ATONOJy U

—OCO3HAHHUE LIEHHOCTH 0e30macHOro obpa3a *H3HM B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpPE, BaXHOCTH IpPaBUi O€30IIaCHOTO MOBEICHUS Ha TpaHCIOPTE, Ha
J0pOrax, ¢ MEKTPUYECKUM U TEIUIOBBIM 000PYJA0BaHUEM B JOMAIIHUX YCIOBUSX;

—c(hopMHUPOBAaHHOCTh HaBbIKA peduIeKCUH, IPU3HAHNE CBOETO MpaBa Ha OUIMOKY U TaKOIO )K€ IIPaBa y IPYroro 4ejaoBeKa;

6) TPy10BOT0 BOCIIUTAHUA:

—aKTHBHOE y4acTHe B PEIICHWU NPAKTUYECKUX 3ajad (B paMKax CeMbH, 0O0pa30BaTeNbHOM OpraHM3alUH, ropojia, Kpas) TEXHOJOTHYECKOH M COLHUalIbHOU
HaMpaBJICHHOCTHU, TPEOYIOLIUX B TOM YUCIIE U PU3UUECKUX 3HAHUA;

—HMHTEpEeC K MPAaKTHYECKOMY M3yUeHUIO MpodeccHii, CBA3aHHBIX ¢ (PU3UKOIA;

7) IKOJIOTNYeCKOr0 BOCIIMTAHUA:

—OpHEHTAlMsI Ha NPUMEHEHHe (PU3MUECKUX 3HAHMU JUIs pelleHHs 3a7ad B 00JIACTH OKpYXKarollled cpejibl, TNIAHUPOBAHUS MOCTYNKOB M OIIEHKM MX BO3MOKHBIX
MIOCJIECTBUH JUISl OKPYXKAIOLIEH Cpenbl;

— 0CO3HaHHUE II100aJIBHOT0 XapaKkTepa HKOJOTHUYECKUX MPOOJIeM U IyTeH UX peleHus;

8) aganTanmu K M3MEHAIOIWMMCS YCJIOBHAM COUMAJIBLHON U MPUPOIHOH Cpeabl:

—IMOTPEOHOCTH BO B3aUMOJICHCTBUY MPH BHIMIOJTHEHUH UCCIIE0BAaHUI U IPOEKTOB (PM3UUECKOI HANIPABICHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSAM JIp YTHUX;
—OBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH Y€pE3 NPAKTUUECKYIO I€ATEIbHOCTD;

—IMOTPEeOHOCTH B (YOPMUPOBAHUM HOBBIX 3HAHH, B TOM YHCIe POPMYIUPOBATH UJICH, IOHATHS, TUIIOTE3bI O (PU3NUECKUX OOBEKTaX U SABICHUSIX;

—O0CO3HaHUE Ae(PUIIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;



— IJTAHUPOBAHUE CBOETO PA3BUTHUS B IPHOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHMIA;
— CTpeMJICHHE aHAJTU3UPOBATH U BBISIBIISITH B3aUMOCBSI3U TPUPO/IbI, OOIIECTBA M SKOHOMHKH, B TOM YHMCIIE C UCIIOJIB30BaHUEM (PH3UUECKUX 3HAHUH ;
— OLIEHKA CBOMX JACUCTBUI ¢ y4ETOM BIIMSHHS Ha OKPYKAIOILIYIO CPEly, BOSMOKHBIX ITI00ATBHBIX OCIEICTBUMA.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesynbrare ocBOeHHMsA IpOrpaMMmbl IO (U3MKE Ha YPOBHE OCHOBHOTrO oOmiero oOpasoBaHus y oOydaromerocss OyayT c(hopMHpPOBaHBI MeTanpeIMeTHbIe
pe3yJabTaThl, BKIIOYAIONINE IMO3HABATEIbHBIC YHHBEpPCAJIbHBIC y4eOHBbIC ACHCTBHUS, KOMMYHHUKATHBHBIC YHUBEPCAIbHbIC YYeOHbIC IEHCTBHSA, PETYIATHBHBIC
YHHUBEpCaJIbHbIE yUEOHbIE IEHCTBUS.

Ilo3HaBaTeIbHbIE YHUBEpPCAJIbHBIC yqeﬁﬂme JelcTBUS
ba3oBble Jornveckue aelcTBUS:

BBISIBIISITH M XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKH 0OBEKTOB (SBICHUI);

YCTaHAaBJIMBATb CyIlIeCTBeHHI)II\/'I IMPpU3HAK KJ'IaCCI/I(i)I/IKaHI/II/I, OCHOBAHMUS 151 O606III€HI/I$I N CPAaBHCHUA,

BBIABJIATD 3aKOHOMEPHOCTU U IMTPOTHUBOPECUUA B PACCMATPHUBACMBIX q)aKTaX, JOAHHBIX U Ha6.]'IIO)IeHI/I${X, OTHOCAIIINUXCA K (l)I/I3I/I'-IeCKI/IM SIBJICHUSIM,

BBISIBJISATH TIPUYHHHO-CJICJICTBEHHBIC CBSI3U NPU M3YYCHUU (U3UYECKUX SBICHUH W TPOIIECCOB, JENaTh BHIBOBI C UCIOJIH30BAHUEM JICAYKTUBHBIX W WHIIYKTHBHBIX
YMO3aKIIOYCHUH, BBIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (PHU3UYCCKUX BEITHUYNH;

CaMOCTOSITEJIBHO BBIOUPATh CIIOCOO pelIeHus ydeOHOH (HU3UIECKON 3a/1auM (CpaBHEHUE HECKOJIBKUX BAPUAHTOB PEIICHUS, BEIOOP HAanOO0JIee TOAXOISIIET0 C yIETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPHUEB).

Ba3oBble uccienoBarebCcKHe 1eCTBUA

HCITIOJIb30BATh BOIIPOCHI KaK I/ICCHe,Z[OBaTeHBCKI/Iﬁ HHCTPYMCHT IIO3HAaHU,

IIPOBOAUTE IO CaMOCTOATCIIBHO COCTaBJIICHHOMY IIJIAHY OIIBIT, HECJIOKHBIN (1)I/ISI/I‘IGCKI/II71 OKCIICPUMCHT, HEOO0JIBIIIOE HCCICIOBAHUC (l)I/I3I/I‘ICCKOFO SIBJICHUSA,

OLOCHUBATL HA IPUMCHHUMOCTDb U IOCTOBCPHOCTDH I/IH(bOpMaI_[I/IIO, MOJIYYCHHYIO B XOI€ UCCIICAOBAHUS UIIH SKCIICPUMCHTA,

CaMOCTOATCIBbHO (1)0pMy.]'II/IpOBaTB O606H.[€HI/I$I " BBIBO/JIBI 11O pE3yJibTaTaM HpOBe,I[éHHOI‘O Ha6J'IIO,Z[eHI/I$I, OIIbITa, UCCIICAOBAHUA,

IIPpOrHO3UPOBATbL BO3MOXKHOC nanLHeﬁmee Pa3BUTUC (bHSH‘ICCKI/IX MpouecCoB, a TAaKIKXC BbIABUI'ATL IMPCAIIOJIOKCHUSA 00 ux pPa3BUTHU B HOBBIX YCIOBUAX U
KOHTCKCTax.

Padora ¢ undpopmanueii:

MIPUMEHSATH pa3IMYHbIC METO/Ibl, HHCTPYMEHTHI U 3alPOCHI P MOUCKE U 0TOOPE MHPOPMAIMH WIH JaHHBIX ¢ YYETOM MPEeATIOKEHHON yueOHOoM (pusnueckoit 3a1a4u;
aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATH U MHTEPIIPETUPOBATHh HH(POPMALIHIO PA3IMUYHBIX BUI0B U (POPM MpeICTaBICHUS;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAaNbHYIO (OpMY HpeACTaBICHUs MHPOPMALUK M WIUTIOCTPUPOBATH pEIlaeMble 3a/laud HECIOKHBIMU CXEMaMH, JuarpamMMaMu,

MHOU TpapuKON U UX KOMOMHAIMSIMH.

KoMMmyHuKkaTHBHBIC YHUBepcaIbHbIe y4eOHbIE 1l CTBHUSA:



B X0Jie 00CYXKJIeHUSI yUeOHOr0 MaTepuaia, pe3yabTaToB JIA0OPATOPHBIX PadOT U MPOEKTOB 33/aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbI U BBICKA3bIBAThH
WJICH, HAIICJICHHBIC HA PEIICHUE 3a1a4U U MO JIepKaHne OJIaroXKenaTeIbHOCTH OOIICHUS;

COIIOCTABJISITh CBOU CYXKJICHHS C CYXKICHUSAMH JIPYTUX YYACTHUKOB JHMAJIora, OOHApYKHBATh Pa3JInYMe U CXOJCTBO IMO3UIIHI;

BBIpa)KaTB CBOHO TO‘-IKy 3p€HI/IH B YCTHBIX U IIMCBMCHHBIX TCKCTAaX,

MyOJIMYHO TPEACTABISATH PE3YJIbTAThl BBIIIOJHEHHOTO (PH3UYECKOTO OTBITA (IKCIIEPUMEHTA, NCCIICAOBAHMS, TPOCKTA);

[IOHUMAaTh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIUBUIYaIbHON paOOThI IPU PELICHUH KOHKPETHOU (pu3nueckoil mpoOieMsl;

MIPUHUMATH e COBMECTHOU JEATSIILHOCTH, OPTaHU30BBIBATH ICHCTBUS TI0 €€ JOCTHKCHHIO: PACIIPECIIATh POJIH, 00CYKIaTh IPOIIECCHI U PE3YIIHTAThl COBMECTHOMN
paboTeI, 00001IaTH MHCHHSI HECKOJIBKUX JTFO/ICH;

BBITTIOJIHATH CBOIO 4HAaCTh pa6OTbI, OOCTUTrasd Ka4Y€CTBCHHOT' O pe3yanaTa 110 CBOCMy HaHpaBHeHI/IIO 158 KOOp[[I/IHI/Ip}Iﬂ CBOH IICI\/JICTB usi C I[p}IFI/IMI/I YJICHaMU KOMaH/bI,
OIIEHMBATh KAYECTBO CBOETO BKJIaJa B OOLIUI MPOAYKT IO KPUTEPUSIM, CAMOCTOSITEILHO CPOPMYIHUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSL.

PeryasiTuBHbIe yHUBepPcabHbIe YueOHbIE 1eliCTBUA
Camoopranuszaums:

BBISIBJISITH TPOOJIEMBI B AKU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOIINX IS peieHUs] PU3NIECKUX 3HAaHUM;

OPUEHTUPOBATHCS B PA3IUYHBIX MMOAX0/1aX MPUHATHS pelieHU (MHANBHUAYaIbHOE, IPUHITHE PEIICHUS B TPYIIE, IPUHATHE PELICHUHN IPYMIO);

CaMOCTOSITEIIEHO COCTABJIATh AJITOPUTM pemieHus (GU3NYeCcKON 3aa4d WM TUTaHa UCCIIEAOBAHUS C YIETOM MMEIOIIMXCSI PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH TpeJIaracMble BApUAHThI PEIICHU;

JIeNaTh BRIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYallMu U MpeJyiaraTh IiaH e€ N3MEHECHUS;

OOBSACHATH MPUYUHBI JOCTHKEHUS (HETOCTHKEHUS) PE3YJIbTaTOB JACSITEIbHOCTH, AaBaTh OLICHKY MPHUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTH (B TOM 4YHCIE B XOJ BBINOJHEHUS (PU3MUECKOTO HCCIEIOBAHMS WM IPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHMBILUXCS] CUTYallUi, YCTAHOBJICHHBIX OIUOOK, BO3HUKIIINX TPYIHOCTEIH;

OIICHHBATh COOTBETCTBUE PE3YJIbTATA IIEJIU U YCIOBHSIM;

CTaBUTH ce0sl HA MECTO JIPYroro YeloBeKa B XOJIe CIopa WU AUCKYCCHH Ha HayYHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTHKY APYTOT0;

MIPU3HABAThH CBOE MPABO Ha OIIMOKY MPH pelieHnH (PU3NUECKUX 3a/1a4 WM B YTBEPKACHUAX HA HAyYHbIE TEMBI M TAKOE K€ MPaBO JPYroro.

NPEIMETHBIE PE3YJIbTATBI
K koHIy 00ydeHus B 7 kJjiacce mpeMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXkaTh C(POPMUPOBAHHOCTh Y 0OYUAIOLIMXCSI YMEHHUI:
UCTOJb30BaTh MOHATUS: (PU3NYECKHE U XMMHUYECKHE SBIICHUS, HAOMIOJCHNE, SKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, €ANHUIIB (PU3NYECKUX BEJIIMYMH, aTOM, MOJIEKYJIa,

arperaTHbIE COCTOSTHMS BellecTBa (TBEPIOE, JKUAKOE, ra3000pa3HOE), MEXaHUYECKOe JIBHKEHHE (PaBHOMEPHOE, HEpaBHOMEPHOE, MPSIMOJMHEHHOE), TpaeKTopus,
paBHOJeHcTBYIOIas cuia, Aedopmarus (yrpyras, IacTHUecKas), HeBECOMOCTh, COOOIIAIOIINECS COCY/bI;



pasnmuyath sBiaeHus (Auddys3us, TEIIoOBOE IBIKEHHE YAaCTHUI] BEIECTBA, PABHOMEPHOE ABIDKEHHE, HEPAaBHOMEPHOE IBM)KCHUE, MHEPLHs, B3aUMOICHCTBHE Tell,
paBHOBecHE TBEPABIX TeJl C 3aKPEIIIEHHON OCBIO BpaIlleHUs, Tiepeiava JaBJIeHUs TBEPABIMH TEIaMU, KUAKOCTIMH M ra3aMu, aTMOC(hepHOe JaBlieHHe, TUIaBaHUE Te,
MIPEBpAILEHUs] MEXaHUYECKOH SHEPTUH) TI0 ONMCAHUIO UX XapaKTEPHBIX CBOIMCTB M HA OCHOBE OTIHITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3HUUECKOE SBJICHUE,
pacro3HaBaTh NPOSBICHUE W3YYEHHBIX (U3NYECKUX SBICHUHA B OKPY)KAIOUIEM MHUpPE, B TOM uuclie (QU3MUECKUE SBICHHUA B MPHUPOJE: MPUMEPHI JBUIKECHUS C
Pa3IMYHBIMU CKOPOCTSMM B JKUBOUM M HEXUBOU NPHUPOJE, NEHCTBUE CUJIbI TPEHUS B NMPUPOJE U TEXHUKE, BIUSHUE aTMOC(EPHOIr0 JaBJICHUS HA JKUBOW OpraHu3M,
IUIaBaHUe pblO, pblYard B TEJIE€ YEJIOBEKa, IPU ITOM IEPEBOJAUTH NMPAKTUYECKYIO 3a/1auy B y4e€OHYIO, BBIICIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3UUYECKUX
SIBIICHUI,

OTMCBHIBATh W3YYCHHBIE CBOMCTBA TN M (PM3MUECKHUE SBJICHUS, MCIONB3Ys (DU3NYECKHE BEIMYMHBI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTH,
CpEIHssl CKOpPOCTb, CHUJIa YIIPYIOCTH, CHJIA TSXKECTH, BEC Tela, CUJla TPEHUs, AaBlieHUue (TBEPIOro Tela, KUJIKOCTH, ras3a), BHITAJIKUBAIOIIAS CHUJIA, MEXaHUYECKas
paboTa, MOIIHOCTb, IJIEUO CHJIbI, MOMEHT CHJIbI, KO(QQHUIIMEHT IOJE3HOrO JEHCTBUS MEXaHHW3MOB, KMHETHYECKas M MOTEHIMalbHAs SHEPTrHs), NMpH ONHCAHUU
MPaBWJIBHO TPAaKTOBaTh (PM3MYECKUN CMBICT HMCIOJIb3YyEMbIX BEIMYMH, UX O003HAYEHUS M €IMHUIBI (PU3NUECKUX BEIMYUH, HAXOJAUTh (DOPMYJIBI, CBS3bIBAIOIIHNE
JAHHYIO (PU3MUYECKYIO BEIMUUHY C JPYTHMMH BEJIMYMHAMM, CTPOUTH IpapuKy U3yYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJINYMH;

XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NUECKUE SIBICHUS U MPOIIECCHI, UCTIOIb3Ys MpaBUiia CIOXKEHUS CHII (BJI0JIb OJHOM MpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumesna, IpaBWJIO paBHOBecHs pbldara (0J0Ka), «30JI0TOE€ IMPaBUIIO» MEXAaHUKH, 3aKOH COXPAHEHHS MEXaHMYECKOW 3HEpPIruu, MpH ITOM JaBaTh CIOBECHYIO
(bopMyTHUPOBKY 3aKOHA U 3alMChIBATh €70 MATEMaTHUYECKOE BhIPAXKEHHE,

0O0BACHATH (hr3HUECKUe SBJIEHUS, IPOLECCHl U CBOMCTBA TeJl, B TOM YHCJE U B KOHTEKCTE CUTYyallUil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BbISBIATh NPUUNHHO--
CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 |—2 JOTMYECKHUX IIAaroB ¢ ONOpoi Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3MYECKHUX SIBICHUN, (PU3NYECKHX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemaTh pacu€THbIC 3aJaud B 1-2 NEHCTBUS, MUCIOJB3Ys 3aKOHBI U (DOPMYIbI, CBS3bIBAIOLIME (PU3UYECKHE BEIMUYMHBI: HAa OCHOBE aHAJIM3a YCJIOBUS 3a7ayM
3allUCBIBATh KPATKOE YCJIOBUE, MOJCTABIATh (PU3NYECKUE BEIUYMHBI B (POPMYJIBbl M MPOBOJUTH PAacd€Thl, HAXOAUTH CIIPAaBOYHbIE JaHHbBIE, HEOOXOAMMBIE IS
peleHus 3a/1a4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHOH (PrU3MUecKOl BETMUHHBI,

pacrio3HaBaTh MPOOJIEMBbl, KOTOPbIE MOXKHO PEILIUTh HpPU MOMOIIM (PU3NYECKUX METOJIOB, B OIMCAHUU HCCIEIOBaHMS BBLACIATH MPOBEPSIEMOE IMPEJI OJOKEHHUE
(runoresy), pa3iauyaTh U HHTEPIPETUPOBATH MOJIyUYEHHBIN Pe3yIbTaT, HAXOIUTh OLIMOKU B XOJI€ OIIbITA, IeJIaTh BHIBOJIBI IO €r0 pe3ysbTaTaMm;

IIPOBOJIUTH OIIBITHI 110 HAOIIOAEHHUIO (PU3NYECKUX SIBICHUHN WIN (PU3NYECKUX CBOWCTB Tell: (hOPMYIUPOBATh ITPOBEPSIEMbIE NPEAIIOJIOKEHUS, COOUPATh YCTAHOBKY U3
IIPEUI0KEHHOT0 000PYA0BaHUS, 3alIUChIBATH XO/1 OIBITa U (POPMYIUPOBATH BHIBOIBI;

BBITNOJIHATh IPSMbIE M3MEPEHUs PACCTOSIHUSA, BPEMEHH, MAcchl Tena, 00bEMa, CHIIBI M TEMIepaTypbl C HCIIOJIb30BAaHUEM AaHAJIOTOBBIX M LUM(POBBIX MPUOOPOB,
3aIlMCBIBATh MIOKA3aHUs IPUOOPOB € YUETOM 3alaHHON aOCOJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

IIPOBOJIUTH HCCIIEI0OBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYMHBI OT JIPYroil ¢ MCIOJb30BAHHUEM IMPSMBIX MU3MEPEHUM (3aBUCUMOCTU IYTH PaBHOMEPHO
JBMIKYLIETOCs TeJla OT BPEMEHU JBMKEHHs Tella, CHJIbl TPEHUsI CKOJILKEHHUS OT Beca Tejla, KauecTBa 0OpabOTKU MOBEPXHOCTEH Tell M HE3aBUCHMOCTU CUJIbl TPEHHUS
OT IUIOLIAJM COIPUKOCHOBEHMSI TeJ, CUJIbI YIIPYIOCTU OT YJUIMHEHHs MPYKUHBI, BBITAJIKUBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tesa M OT IUIO THOCTH
KHUJIKOCTH, €€ HEe3aBUCUMOCTH OT MJIOTHOCTH TeNa, OT TJIYyOHWHBI, HA KOTOPYIO MOTPY)KEHO TEJO, YCIOBHUH IIaBaHUs Tell, YCIOBHI paBHOBECH s pblyara M OJIOKOB),
y4acTBOBATh B MJIAHUPOBAHUM YU€OHOTO HCCIIEAOBAHU, COOMPATh YCTAHOBKY U BBIIOJIHATH U3MEPEHHUS, CIEys MPEUI0KEHHOMY TIaHy, (PMKCUPOBATh Pe3yJIbTaThl
MOJIy4EHHOH 3aBUCHUMOCTH (PM3UYECKUX BEIMYMH B BUJE MIPEIOKEHHBIX TaOIMIL U Tpa(UKOB, A€1aTh BBIBOABI IO PE3YJIbTaTaM UCCIIEA0BAHUS;

IIPOBOJIUTh KOCBEHHbBIE M3MEPEHUs (PU3MUECKUX BEJIWYMH (IJIOTHOCTh BEIIECTBA KUAKOCTH M TBEPIOTO Tesa, CUJIa TPEHHs CKOJIbKEHHUS, JTaBIEHHE BO3/1yXa,
BBITAJIKUBAIOIIAs CHJIA, EHCTBYIOLIAs HAa MOTPYKEHHOE B JKUIKOCTh TEJO, KOI(PPHUIMEHT MOJIE3HOTO JIEWCTBUS MPOCTHIX MEXaHU3MOB), CIEAYs MPEII0KEHHOM
MHCTPYKLUU: TIPU BBIIOJHEHUH U3MEPEHHUH cOOMpPaTh 3KCIIEPUMEHTATbHYIO YCTAHOBKY M BBIYMCIIATH 3HAUEHUE HCKOMOM BEJTMUMHBI,

coOuIroIaTh MpaBuiIa TEXHUKU 0€30MaCHOCTH MPU paboTe ¢ J1adopaTopHbIM 000PYIOBAHUEM;

yKa3bIBaTh MPUHLHUIIBI IEHCTBUS TPUOOPOB U TEXHUUYECKHX YCTPOUCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIONINECS COCYAbI, 6apOMeTp, pblyar, MOoJABUKHBIN U
HETO/IBIKHBINA OJIOK, HAaKIIOHHAS TUIOCKOCTB;



XapaKTepU30BaTh MPUHIUIBI JICHCTBUS U3YyYCHHBIX MPUOOPOB M TEXHHUUYECKUX YCTPOMHCTB C OMOPOW HA MX ONHMCAHUS (B TOM YHCIIE: MOIIIUITHUKH, YCTPOMCTBO
BOJOTPOBO/A, THIPABIMYECKUN MPECC, MAHOMETpP, BBICOTOMEp, MOPIIHEBOW HACOC, apeOMETp), HCIOJIb3Ysl 3HAHHS O CBOMCTBAaX (PU3MUECKUX SIBICHUH U
HE00X0AuMBbIe (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOAUTH MPHUMEPH! (HAXOIUTh MHPOPMALUIO O MPHUMEPAx) MPAKTHUYECKOTO HCIOJIBb30BaHUS (DM3UYECKUX 3HAHWHA B MOBCEJHEBHOM >KM3HM ISl OOECIIeYeHUs
0€30MaCHOCTH TIpH OOpalleHUuH ¢ NPUOOpaMU U TEXHUYECKUMHU YCTPONCTBAMM, COXPAHEHHUS 3JI0POBBS M COOJIOAEHUS HOPM DKOJIOTHMYECKOTO TMOBEJCHUS B
OKpY’Karollen cpelie;

OCYIIECTBIISITh OTOOpP MCTOYHWUKOB MH(POpManuu B VHTEpHETE B COOTBETCTBHM C 3aJlaHHBIM ITTOMCKOBBIM 3alpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHWUH U MyTEM
CpaBHEHHMSI Pa3IMYHBIX UCTOYHUKOB BBIJICISATH HHPOPMAIIHIO, KOTOPAS SBISIETCS POTHBOPEYMBOM MM MOKET OBITH HEIOCTOBEPHO;

WCTIOJIb30BaTh TPU BBINIOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIONMYISAPHYIO JIUTEPATypy (HU3NUYECKOTO COICp)KaHUsS, CIPAaBOYHBIE MaTEepPHalbl, PECYPCHl CETH
WuTepHer, Bi1aneTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, PeoOpa3oBaHus HH(OPMALIMY U3 OJTHOM 3HAKOBOW CUCTEMBI B APYIYIO;

co3/aBaTh COOCTBEHHbIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 MCTOYHUKOB MH(pOpMaLUU (PU3HUECKOTO COAEPKAHUSI, B TOM YHCIE MyOJINYHO
JieNaTh KpaTKue COOOIIeHHs O pe3yibTaTaX MPOEKTOB MM y4eOHBIX MCCIEI0BAaHUM, MIPU 3TOM IPaMOTHO MCIOJb30BaTh U3yYEHHBIH MOHATUIHBINA amnmapaTr Kypca
(U3HKH, COTPOBOK/IaTh BBICTYIIJICHUE NPE3EHTALIUEH;

IIpU BBINIOJHEHUU YYEOHBIX IMPOEKTOB U HCCIEAOBAHMNA pacHpenessTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHM C TOCTaBJICHHBIMU 33JayaMH, CJIE€IUTh 3a
BBITIOJIHEHUEM ITUIaHa JIEHCTBUH, aIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIA/ B JI€ATEIBHOCTh I'PYIIIbI, BEICTPAUBATh KOMMYHUKAaTUBHOE B3aUMOJIEHCTBUE, YIUUTHIBAS
MHEHHUE OKPY>KAIOUIUX.

K koHiy o6ydyenus B 8 kiiacce npeMeTHbBIE pe3yJIbTaThl HA 0A30BOM YPOBHE JIOJKHBI OTpaXxkaTh CPOPMHUPOBAHHOCTD y 00YJaIOIINXCSl YMEHHI:

MCI0JIb30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JBM)KEHHE aTOMOB M MOJIEKYJ, arperarHble COCTOSIHMS BEIECTBA, KPUCTAIIMYECKUE U aMOp(HbIE
TeJa, HACBHIIIEHHBIA 1 HEHACBIIICHHBIN Map, BIAKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSI SHEPTus, TEIJIOBOW JBHUraTeNb, JIEMEHTAPHBIN AJIe KTPUUYECKUM 3apsi,
AIIEKTPUYECKOE I0JI€, TPOBOJAHUKH U JUIECKTPUKHU, OCTOSIHHBIN 3JIEKTPUUECKUN TOK, MArHUTHOE TI0JIE;

pasnuyath SBJICHUS (TEIUIOBOE pAacIIMpPEHHE U C)KaTHe, TeIulonepenayda, TeIJIOBOe PaBHOBECHE, CMayMBaHUE, KaMWUISIPHbIC SBICHUS, UCIApeHUe, KOHICHC CAllus,
IUIaBJICHUE, KpHUCTauIM3alus (OTBepJeBaHUE), KUIIEHUE, TerJionepeaaya (TerIonpoBOAHOCTb, KOHBEKIIMS, H3IIy4eHHE), JIEKTPU3alUsi Tel, B3aUMOJCHCTBHE
3apsa0B, JCHCTBHUS DSJIEKTPUUECKOTO TOKa, KOPOTKOE 3aMblKaHHME, B3aUMOJEHWCTBHE MAarHWTOB, [EHCTBHE MArHUTHOIO TOJ Ha MPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAsI MHAYKIHUS) TI0 OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SIBICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3MUECKHUX SBJICHHUM B OKPY)KAIOIIEM MHUpPE, B TOM 4Hclie (PU3NUECKHE SBICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSIKEHUE U
KalWUISIPHBIE SBICHUS B MIPUPOJIE, KPUCTAIIIBI B IpUpojie, u3nydyeHue ColHIa, 3aMep3aHrue BoJI0EMOB, MOPCKUE OpH3bl, 00pa3oBaHKUE POCHL, TyMaHa, WHesl, CHEra,
AIIEKTPUYECKHE SBICHUS B aTMOC(heEpe, IMEKTPUIECTBO KUBBIX OPraHU3MOB, MArHUTHOE TOJI€ 3eMIIH, apel( MoIH0CcoB, POib MAarHUTHOTO TMOJIS JUIS dKU3HU Ha 3eMIie,
MOJISIPHOE CUSIHUE, TIPU 3TOM MEePEBOAUTH MPAKTHUECKYIO 3a7auy B y4eOHYIO, BBIICIATH CYILIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3MUECKUX SBIICHUM;

OTHCHIBATh M3YYEHHBIE CBOMCTBA TeNl U (PU3UYECKHUE SIBICHUS, HCIONb3Yys (PU3UYECKHE BEIMUYMHBI (TeMIiepaTypa, BHYTPEHHSS SHEPrus, KOJIUYECTBO TEIUIOTHI,
ylenbHas TEeII0EMKOCTh BEIIECTBa, YIeNbHAs TEIJIOTa IJIaBJICHUS, yAelbHas TEIUIOoTa MapooOpa3oBaHUs, yJelibHAs TEIUIOTa CrOpaHUs TOIUMBA, KOd(hdUIIMEHT
MOJIE3HOTO ACHCTBUS TEIJIOBOM MalIWMHBI, OTHOCUTEIbHAS BIAKHOCTh BO3/AyXa, MEKTPUUYECKUM 3apsij, Cuila TOKA, JNEKTPUUECKOE HAIMPSHKEHUE, CONMPOTUBICHUE
MPOBOJHHKA, YAETbHOE COIMPOTUBICHHE BEIIECTBA, padOTa M MOIIHOCTh ASIEKTPUYECKOTO TOKAa), MPU OMHMCAHUU TMPABHIBLHO TPAKTOBATh (PU3UYECKUN CMBICI
UCIOJIb3YEMBIX BEIMYWH, 0003HAUYEHUS U E€AMHUIBI (PU3NYECKUX BEIWYHH, HAXOTUTh (OPMYJbI, CBS3BIBAIOIINE TAHHYIO (U3MUYECKYIO BEIHUYUHY C JIPYTHUMH
BEITUYMHAMHU, CTPOUTH IPaPUKN U3yYECHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIUYNH;

XapaKTepU30BaTh CBOMCTBA Tell, (PM3MUECKUE SBICHUS U MPOLIECCHI, UCIIOJIb3Ysl OCHOBHBIE IMOJIOKEHUS MOJIEKYISIPHO-KHHETUYECKON TEOPHH CTPOCHHUS BEIIECTBA,
MIPUHIIAI CYMEPIIO3UINH ToJiel (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsijia, 3akoH Oma i yyacTka men, 3akoH Jlxoymns—JIeHia, 3aKoH COXpaHeHus
SHEPTUH, PU 3TOM JIaBaTh CIOBECHYIO (OPMYITHPOBKY 3aKOHA U 3aMUCBHIBATH €r0 MAaTEMATUYE€CKOE BBIPAKCHIE,



OOBSICHATH (hU3MYECKHE MPOIECCHl M CBOMCTBA TEN, B TOM YHCIE€ M B KOHTEKCTE CHTyalUi NPAKTUKOOPUEHTHPOBAHHOTO XapakTepa: BBIABIATH NMPHUYUHHO-
CIICZICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKUX IIAroB ¢ OMopoil Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3MUECKUX SBICHHH, (PU3MUYECKHX 3aKOHOB HIIH
3aKOHOMEPHOCTEH;

pemaTh pacu€THBIC 33Ja4d B 2—3 JEHCTBHS, WCIOJB3YsS 3aKOHBI U (HOPMYINbI, CBS3BIBAONINE (DM3WYECKHE BEIMYMHBI: HAa OCHOBE aHAJM3a YCJIOBHUS 3aJa4d
3alMUCbIBATb KPATKOC YCJIIOBHEC, BBIABJIATH HECAOCTATOK AAHHBIX JJIsI PCIOCHUA 3adavu, BI>I6I/IpaTI) 3aKOHbI U q)OpMYJH)I, HGO6XOI[I/IMBI€ JUIsA eé peuicHus, IMPOBOAUTDH
paC‘-IéTI)I M CpaBHUBATH NOJTYYCHHOC 3HAYCHHC (bH3quCKOfI BCJINYHMHBI C U3BECCTHBIMU JaHHBIMU

pacrio3HaBaTb Hp06JI€MI)I, KOTOPBIC MOKHO PpCIIUThL IIPpU ITOMOIIH (1)I/ISI/I‘~IGCKI/IX MCTOAOB, HCIIOJIB3Yysd OIIMCAHUE MCCICA0BAaHHA, BBLIACIATH IIPOBEPIACMOC
IMPCAIIOJIOKCHUC, OLICHUBATh NPAaBUJIbHOCTD IMMOPsAAKa IMIPOBCACHUA UCCIICAOBaHNs, ACJIaTh BbIBOAbI;

MIPOBOJIUTH OTIBITHI TI0 HAOMIOACHUIO (PU3MUECKUX SBICHUH WM (PU3NIECKUX CBOMCTB TeJ (KAMMJUISIPHBIC SIBICHUS, 3aBUCHMOCTD JIAaBJICHUSI BO3yXa OT €ro 00bEMma,
TEeMIIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS M HATPEBAHUS MPU U3IIYYCHHUH OT I[BETA M3Tydaromiei (MOTJIOMAOIIeH) TOBEPXHOCTH, CKOPOCTh M CIIAPEHUS BOJIBI OT
TEMIICPATYPhbI KUAKOCTHU W ILJIOIIaIN eé MOBEPXHOCTH, DJICKTpHU3alUd TCII U BSaHMOHGﬁCTBHe OJICKTPUYCCKUX 3apAaa0B, BSaHMOI[GfICTBPIC IIOCTOSAHHBIX Mar"HuToOB,
BU3yaIM3alusl MarHuTHBIX noJjeil TTOCTOSTHHBIX MarHuToB, I[GI\/'ICTBI/ISI MAarduMTHOIO IIOJid Ha MPOBOJAHHUK C TOKOM, CBOMCTBaA DJICKTpOMArHura, CBOMCTBA
AJIEKTPOJIBUTATENSI TIOCTOSIHHOTO TOKA): (GOPMYITHPOBATh MPOBEPsEMbIE MPEINOJIOKEHNs, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pyI0BaHUS, OMUCHIBATH X0/
omnbITa ¥ (POPMYIHPOBATH BHIBOIbL;

BBIIIOJIHATE MPSAMBIC HU3MCPCHUA TEMIICPATYPHI, OTHOCHUTEIBHON BIIQYKHOCTH BO3/1yXa, CHJIbBI TOKa, HAIIPSXKCHHUA C HCIOJb30BAHUEM aAHAJIOTOBBIX HpI/I60pOB n
JATYUKOB (PU3MUECKUX BEJIMYMH, CPABHUBATH PE3Y/IbTAThl U3MEPEHUI ¢ YIETOM 3a/JaHHOM aOCOTIOTHOM MOTPENIHOCTH;

MIPOBOJUTH HCCJIEIOBAaHUE 3aBUCHUMOCTH OJHOW (DU3UYECKON BEIMYMHBI OT JPYrol C KCIOJb30BAHMEM NPSMBIX H3MEpPEHUil (3aBUCHUMOCTH COIPOTH BICHHS
MIPOBOJIHUKA OT €ro JJIMHBI, IUIOIIA/IN MONEPEYHOTIO CEYEHHS M YAEIbHOIO CONPOTHUBIIEHHS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA, MIYLIETO Yepe3 MPOBOJIHUK, OT
HaNpsDKEHUS Ha MPOBOJIHUKE, UCCIIEI0OBAHUE TIOCIIEI0BATENBHOTO U MAPAIJIEIBHOTO COEIMHEHNHN TPOBOJHUKOB): TNIAHUPOBATh MCCIIE0BAaHUE, COOMPATh YCTaHOBKY
Y BBINIOJHATH U3MEPEHHUs], Celys MPeAsIoKEeHHOMY IIaHy, (GUKCHUpPOBATh PE3ylbTaThl MOJYYEHHOW 3aBUCUMOCTU B BHJIe TaOIUI] U TpaduKOB, A€TIaTh BBIBOJBI 110
pe3ynbTaTam UCCIEI0BAHMS;

MIPOBOJUTH KOCBEHHBIE M3MEpPEHUs] (PU3NUYECKUX BEIUYUH (yAeiabHas TeIJI0EMKOCTh BEIIECTBA, COMPOTUBICHUE MMPOBOJHIKA, pab0Ta U MOIIHOCTH AJIEKTPHUUYECKOTO
TOKa): TUIAaHUPOBATh U3MEPEHUS, COOUPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, CIIEIys MPEAI0KEHHON HHCTPYKIIUU, U BBIUUCIIATH 3HAYEHUE BEJIM YHHBI;

coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MpHU padoTe ¢ 1adopaTOpHBIM 000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIIMIBI JEHCTBHUS W3YYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPOM Ha MX OMUCaHUs (B TOM YHCIE: CHCTeMa OTOIUICHHS JJOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMETp, BOJBTMETpP, CUETUMK DJIEKTPUUYECKONH SHEPIHHU, HJIEKTPOOCBETUTENbHBIE MPUOOPHI, HATPEBATEIbHbBIE AJIEKTPOIPUOOPHI
(mpuMepsl), MEKTPUYECKUE MPEAOXPAHUTENHN, dIEKTPOMATHUT, AJIEKTPOJIBUraTellb MOCTOSHHOTO TOKA), MCIOJIb3ysd 3HAHUS O CBOMCTBaX (PM3MUYECKUX SBICHHUHU U
HeoOxouMBble (PU3NMUecKre 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA W HM3MEpPUTENbHBbIE MPUOOPHI MO CXeMaM U CXEMaTHYHBIM PHUCYHKaM (SKUJIKOCTHBIH TEPMOMETp, TEepMOC,
TICUXPOMETP, TUTPOMETp, JBHUraTelb BHYTPEHHETO CTOPaHUS, S3JEKTPOCKOI, PEOCTaT), COCTABISATh CXEMbl JJEKTPUUYECKUX IeMel C MOCIeNOBaTeNbHBIM U
napajiesIbHbIM COCTMHEHUEM JIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAYEHUS SJIEMEHTOB HICKTPUUYECKUX LIENel;

IPUBOAUTE MPHUMEPHI (HAXOIUTh MHPOPMALHMIO O MpUMEpax) MPaKTHUECKOTO HCIOJIb30BaHMUS (M3MUECKUX 3HAHUHA B MOBCEIHEBHOM JKM3HU Ul 00e€creueHus
0€30MacHOCTH TpH OOpallleHuu C NpUOOpaMU U TEXHUYECKUMHU YCTPOHCTBAMM, COXPAHEHMs 3/I0pOBbS M COOJIOAECHUS HOPM S3KOJIOTMYECKOro MOBEICHMS B
OKpY’Karollen cpele;

OCYIIECTBIIATh MOUCK MHPOpPMALUU (HU3UIECKOro cojaepkaHus B MHTepHETe, Ha OCHOBE MMEIOIIMXCS 3HAHUN U MyTEM CpPaBHEHUS JOTOJIHHUTEIbHBIX MCTOUYHHKOB
BBIJICJIATh HH(POPMALIMIO, KOTOPAs SIBJISETCS IPOTUBOPEUNBOM MIIM MOXKET OBITh HEIOCTOBEPHO;

UCTOJb30BaTh TPU BHINOJHEHUH YUEOHBIX 33JaHUN HAyYHO-TIOMYIAPHYIO JIUTEPaTypy (HU3MYECKOTO COJIEp)KaHUs, CIPaBOYHBIE MaTepHalbl, PECYpChl CETH
WuTepHer, Bi1ageTh NpuéMamMmu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMALIMHU U3 OJHOM 3HAKOBOW CUCTEMBI B AP YT'YIO;



cO3/1aBaTh COOCTBEHHBIEC TMCHbMEHHBIC U KPaTKHE YCTHBIE COOOIIEH s, 060011ast HH(POPMaIUIO U3 HECKOJIBKIUX UCTOYHUKOB (DU3NYECKOTO COJIEPKAHUS, B TOM YHCIIE
MyOJIMYHO TIPE/ICTABIIATH PE3YIbTAThl MPOCKTHON WIIM MCCIEIOBATENbCKON JEATEIbHOCTH, MPH 3TOM I'PAMOTHO HCIIOIB30BAaTh M3YYEHHBIH MOHATHHHBINA ammapar
Kypca (pHU3UKH, COTIPOBOXK/IATh BHICTYIUICHHE MTPE3CHTAINCH;

IIPU BBITIOJTHEHUH YYE€OHBIX TPOEKTOB M MCCIIEOBAaHUHN (PU3NUYECKUX MPOLIECCOB PACIIPEENIATh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C TIOCTaBJICHHBIMH 33/1a4aMHU,
CIIEIUTHh 3a BBINOJIHEHWEM IUIaHA JCHCTBUM M KOPPEKTUPOBATH €ro, aJeKBaTHO OIIEHMBAThb COOCTBEHHBIM BKJIAJ B JEATEIbHOCTb IPYIIbI, BBICTPAUBATH
KOMMYHHMKAaTHUBHOE B3aUMO/JICHCTBUE, IPOSBIISAs TOTOBHOCTh pa3peliaTb KOHPIUKTHI.

K koHIry o0ydeHus B 9 Kiiacce peIMETHBIE Pe3yJIbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYIAIOIINXCS YMEHUM:

HCI0JIb30BATh MOHATHS: CUCTEMA OTCUETa, MaTepualbHas TOUKa, TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUXKEHUS, Aeopmanust (yrpyras, iacTuyeckas),
TpPEHHUE, LIEHTPOCTPEMHUTENBHOE YCKOPEHHE, HEBECOMOCTh U MEPErPy3KH, LIEHTP THKECTH, a0COIIOTHO TBEPAOE TEJO, LEHTP TSHKECTH TBEPJOIO TeNa, PAaBHOBECHUE,
MEXaHUYEeCKUE KOJeOaHus MU BOJHBI, 3BYK, MHQPa3BYK M YIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKala 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJU30pPYKOCTb H
AaJIbHO30PKOCTDb, CIICKTPHI UCITYCKAHHA W ITOTJIOIICHUS, anb(ba, Oera- u raMmma-us3IydCHHusd, U30TOIIbIL, AACPHASA DOHCPICTHUKA,

pa3nuyath SIBJICHHUS (PaBHOMEPHOE W HEpPaBHOMEPHOE MPSMOJIMHEHHOE JBH)KEHHE, PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE NBMKEHHE, CBOOOJHOE MajJeHue Te,
PaBHOMEPHOC ABHKCHHUEC IO OKPYKHOCTH, BSaHMOHeﬁCTBHe TCJI, pCAKTUBHOC JIBMIKCHHUC, KoJiebaTeIbHOE JABMKCHUEC (BaTyXaIOHII/Ie N BBIHYXJICHHBIC KOJ'Ie6aHI/I$I),
PE30HAHC, BOJIHOBOE JIBWKEHUE, OTPAKEHUE 3BYKA, IPIMOJIMHEMHOE PAcIpOCTpaHEHHE, OTPAXKEHNE U IPEJIOMIIEHUE CBETA, MIOJIHOE BHYTPEHHEE OTPaKEHHE CBETa,
paszioxkeHue Geyoro CBeTa B CIEKTP U CIOKEHUE CIEKTPaJbHBIX 1BETOB, JUCIIEPCHUS CBETA, ECTECTBEHHAs! PaJHMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOr O CIEKTpa
U3JIY4EHUs) 110 OMCAHUIO UX XapPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIUX JAHHOE (PU3UUECKOE SBJICHUE;

pacro3HaBaTh MPOSIBIICHHE U3YUYEHHBIX (PM3UYECKUX SIBIICHUH B OKpYXaroleM MUpPe (B TOM yuciie (U3NUECKUE SBJICHUS B MPUPOJIE: IPUIUBBI U OTIMBBI, IBUKEHUE
raHeT CONHEYHOH CHUCTEMbl, PEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB KMBOTHBIMHU, 3€MJICTPSCEHHE, CEHCMUYECKUE BOJIHBI, IIyHaMH, 3XO0,
[[B€Ta TeJ, ONTHUYECKHE SBICHHUA B HPUPOJE, OMOJIOTMYECKOE JAEHCTBHE BUIMMOIO, YIbTPa(UOJIETOBOIO M PEHTICHOBCKOTO H3IY4YEHUH, €CTeCTBEHHBIN
pasMOaKTUBHBIM (OH, KOCMUYECKHE Y4, PaJUOAKTUBHOE U3JTydeHUE IPUPOIHBIX MUHEPAJIOB, IEHCTBUE PAJMOAKTUBHBIX U3JIyYeHUN HA OpraHu3M 4ejoBeKa), Ipu
3TOM MEPEBOJUTH IPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATH CYILIECTBEHHbIE CBOICTBA (IIPU3HAKHU) (PU3HUYECKUX SIBIICHU;

OIKCBIBATh M3YYEHHBIE CBOMCTBA TeN U (PU3MUECKHE SBJICHUS, UCHOJIb3Ys (PU3MUECKUE BEIMUYUHBI (CPEIHSs M MIHOBEHHAs CKOPOCTh Tejla MPU HEPaBHOMEPHOM
JBM)KEHUH, YCKOPEHUE, IepeMELCHHE, ITyTh, YIJI0OBask CKOPOCTh, CUJIa TPEHUs, CUJIa YIIPYIOCTH, CHJIa TSXKECTH, YCKOPEHHE CBOOOIHOTO aj1eHHs, BEC Tella, UMITYJIbC
Tesa, UMITYJIbC CHJIbI, MEXaHUYecKasi paboTa U MOIIHOCTb, IIOTEHIMAIbHAS SHEPTUs TeJa, MO IHATOr0 HaJ MOBEPXHOCTHIO 3€MJIM, NOTEHIIMAIbHAS YHEPTUs CIKATON
IPYKUHBI, KHHETHUYECKasi SHEPrus, MOJIHAs MeXaHUUYecKasi SHeprus, MeproJ] U yacToTa KoseOaHuM, JUIMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTa TOHA, CKOPOCTh CBETA,
[I0Ka3aTesb MPEOMJICHUS CPeZbl), P ONMCAHUM MPABUIIBHO TPAKTOBATh (PU3NUYECKUNH CMBICI HCIIOJIb3YEMBIX BEJIMYMH, 0003HAUYEHUS U €AWHULBI (PU3UUYECKUX
BEJIMYUH, HAXOIUTh (POPMYJIbI, CBS3bIBAIOLINE JAHHYIO (PM3UYECKYIO BEJIMUUHY C APYTMMHU BEJIMYMHAMM, CTPOUTH I'paMKU M3YYEHHBIX 3aBUCUMOCTEH (pruznueckux
BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3NUECKUE SBJICHUS U MPOLIECCHI, HCIIOJIb3YsI 3aKOH COXPAaHEHHsI SHEPTUH, 3aKOH BCEMUPHOT'O TATOTEHUS, IPUHLIUI CYIEPIO3UIIN U
CWJI, NPUHIUI OTHOCUTENBHOCTH [anuies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHMsI UMITYJIbCA, 3aKOHBI OTPa)KEHHsS M IPEJOMIIEHHS CBETA, 3aKOHBI COXPAHEHHUS
3apsiI0BOTO U MAcCOBOTO YMCEII TIPH SAEPHBIX PEAKLUAX, IIPU 3TOM J]aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aMChIBATh €r0 MaTeMaTHYeCKOe BHIPAXKECHUE;
OOBSICHATh (PU3MYECKHE MPOIIECChl M CBOMCTBA Tel, B TOM YHCIE€ M B KOHTEKCTE CHTyalluil NPaKTUKOOPUEHTHPOBAHHOTO XapakTepa: BBISBIATh MPUUYMHHO-
CIIC/ICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX ILIAroB € ONMOpPOil Ha 2—3 M3y4EHHBIX CBOMCTBA (PU3MUECKUX SBICHUH, (PU3NUECKUX 3aKOHOB WIIM
3aKOHOMEPHOCTEN;

pemaTh pacy€THbIE 3a/aun (ONMUpAOLIUecs Ha CUCTeMY M3 2—3 ypaBHEHHI), UCHOJb3Ys 3aKOHBI M (OPMYIIbI, CBSI3bIBaIOIINe (PU3NUYECKHUE BEIMYUHBI: HA OCHOBE
aHaJM3a yCJIOBHUS 3a/laud 3allMCBhIBATh KPATKOE YCJIOBHE, BBISBIISATH HEIOCTAIONINE MM M30bITOUHBIEC JaHHBIE, BHIOMPATh 3aKOHBI M (OPMYIIbI, HEOOXOAUMBIE IS
peleHusl, IPOBOIUTH PAacYEThl U OLIEHUBATh PEATUCTUYHOCTH MOJIyYEHHOTO 3HaUeHHs (PU3NUECKON BETMUHHBI,



pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TpU TOMOIIM (PU3MYECKUX METOJOB, HCIOJB3YS OINUCAHUE WCCIEAOBAHUS, BBIICTATH IPOBEPSICMOE
MIPEIIOJI0KEHHE, OLICHUBATh MTPABUIILHOCTH MOPSIIKA TPOBEICHUS UCCIEAOBAHNUS, ATaTh BBIBOJIbI, HHTEPIPETUPOBATEH PE3YJIbTATHI HAOIIOICHUN U OTBITOB;
MIPOBOJMTH OMBITHI 1O HAOMIOACHUIO (PU3NYCCKUX SBICHUN WM (PU3MUECKUX CBOWCTB Ted (M3ydeHHE BTOPOTO 3akoHa HBIOTOHA, 3aKOHA COXpaHEHUsS SHEPrHUH,
3aBUCHMOCTh IEpHoJa KOJeOaHUN MPYKUHHOTO MasSTHHUKA OT MAacChl rpy3a W >KECTKOCTH TPYXKHHBI M HE3aBUCUMOCTh OT aMIUIMTYABl MAaJbIX KOJcOaHUH,
NPSIMOJIMHEHHOE pacTpOCTpaHEHHE CBETA, PA3JIOKEHHE OEJOro CBETa B CIEKTP, M3YUEHHE CBOMCTB M300pa)KEHHs B ITUIOCKOM 3€pKalie M CBOMCTB H300paKCHHUS
npeAMeTa B COOMpAroNIeil JuH3e, HaOMIOACHUE CIUIOMIHBIX U JIMHEHYAThIX CHEKTPOB M3JIYUYECHHUSI): CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY M3 M30BITOYHOTO Habopa
000pYyIOBaHUs, OMMUCHIBATH XOJI OTBITA M €r0 PEe3yJIbTaThl, (HOPMYITUPOBATH BBHIBOJIBI;

MIPOBOJMTH MPH HEOOXOIMMOCTH CEPHUIO MPSIMBIX H3MEPCHHIA, OIIPEICIss Cpe/IHee 3HAUCHUE U3MEPSIeMON BEIMIUHBI ((DOKYCHOE PACCTOSIHHE COOMPAIOIIEH JTUH3HI),
000CHOBBIBAThH BBIOOP CIIOC00a M3MEpeHUs (M3MEPUTEIILHOTO TIpUOopa);

MIPOBOJIMTH MCCIICJIOBAHNE 3aBUCHUMOCTEH (DM3MUECKUX BEIMYWH C HCIIOJIB30BAHUEM TMPSMBIX MU3MEPEHUH (3aBUCHMOCTH IYTH OT BPEMEHHU IMPH PAaBHOYCKOPSHHOM
JBYOKCHUH 0€3 HAYallbHOW CKOPOCTH, TIEpHOJia KOJICOAHM MAaTeMaTHYeCKOT0 MAasSTHHUKA OT JUTMHBI HUTH, 3aBUCHUMOCTH yTJa OTPaKEHHUS CBETA OT YyIJia MajCHUS U
yria MperoMIICHHsI OT yrila MaJeHus ): IIAaHWPOBaTh MCCIeIOBaHNE, CAMOCTOSITENIHO COOMPATh YCTAaHOBKY, (PMKCHPOBATH PE3YNbTAThl MOJYIEHHOW 3aBHCHUMOCTH
(U3HYECKUX BEJIMYHMH B BUJIC TAOIUI] ¥ TPa(HUKOB, AeTIaTh BBIBOJIBI ITO PE3yJbTaTaM HCCIICI0BAHNS,

MIPOBOJINTh KOCBEHHBIC HM3MEpPEHUs (DM3MUSCKUX BEIWYMH (CpPEeIHSsS CKOPOCTh M YCKOpPEHHWE Teja NMPU PABHOYCKOPEHHOM JIBKCHHH, YCKOPCHHE CBOOOHOTO
MaJCHUS, KECTKOCTh MPYXUHBI, KOI(DPHUIIMEHT TPEeHUS CKOJIBKCHHS, MeXaHWYeckas padoTa W MOIIHOCTh, YacTOTa M TEPHOJ KOJIeOAaHWH MaTeMaTHYeCKOTO H
MPYKUHHOTO MasSTHUKOB, ONTHYECKas CHila COOMpAIOIIEH JIMH3bI, paIHOaKTHBHBINA (OH): IUTAHUPOBATH U3MEPEHHSI, COOMPATh SKCIIEPUMEHTAILHYIO YCTAaHOBKY U
BBITIOJTHATE U3MEPCHHS, CIEIys MPEII0KECHHON MHCTPYKIIMH, BBIYHCIIATH 3HAYCHHE BEJIMYWHBI M aHAIM3UPOBATH TOJYYCHHBIE PE3YNIbTAaThl C YIETOM 3aJaHHOU
MOTPEITHOCTH U3MEPEHUN;

coOro1aTh MpaBUiia TEXHUKU 0€30TIaCHOCTH MpU paboTe ¢ T1abopaTopHBIM 000PYI0BAHHEM;

pa3ianyaTh OCHOBHBIE MPU3HAKN U3YyYEHHBIX (PU3NYECKUX MOJENei: MaTepuaibHas Touka, abCOIOTHO TBEPOE TEJI0, TOUSUHbII HICTOUHUK CBETA, Jy4, TOHKas JIMH34,
IUTaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIeJIb aTOMHOTO Spa;

XapaKTepU30BaTh MPUHIUIIBI JEHCTBHUS U3yYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPONCTB C OMOPOil HAa UX OMHUCAHUS (B TOM YHCIIE: CHUAOMETP, JATYUKH TOJIOKEHUS,
PacCcTOSIHUA U YCKOPEHHUS, paKeTa, 9X0JIOT, OUKH, IEPUCKOT, (poToarnmnapar, ONTHYECKHUE CBETOBO/IbI, CIEKTPOCKOII, J03UMETp, kamepa Buibcona), Ucrosb3yst 3HaHus
0 cBOMCTBaxX (pU3MUECKUX SIBJICHHUI U HEOOX0UMbIe (PU3HUECKHE 3aKOHOMEPHOCTH;

UCIO0JIb30BATh CXEMbl U CXEMATHUHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKUX YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTHYECKHX MPOIECCOB MPHU PELICHUU
yueOHO-TIPAaKTUYECKUX 3a]a4, ONTUYECKUE CXEMBI IS TOCTPOEHHS H300paKeHUH B IVIOCKOM 3epKajie U COOMparoIeH JIMH3E,

MPUBOJIUTH MPUMEPHI (HAXOAUTh MHPOPMAIMIO O MPUMEpax) MPaKTUYECKOTO HCIOJIb30BaHUS (U3WYECKHX 3HAHUN B MOBCEIHEBHOW KM3HU JUIsl 00OecCreueHus
0€30MacHOCTH MpU OOpalleHuH ¢ MPUOOpPaMH U TEXHUYECKUMH YCTPOWCTBAMH, COXPaHEHHUsS 3/I0POBBS U COOMIOJACHHS HOPM SKOJOTHMUYECKOTO MOBEACHHUS B
OKpY’Karollei cpene;

OCYILIECTBIIATh MOMCK MH(pOpMAIUU (U3NYECKOTo cojepxaHus B HTepHeTe, caMOCTOATEIbHO (HOpMYNHUpys MOUCKOBBIN 3ampoc, HAXOAUTh MYTH OTpeeseHUs
JIOCTOBEPHOCTH MOTY4eHHON MHPOPMAIH Ha OCHOBE UMEIOIINXCS 3HAHUM U JOMOJHUTEIBHBIX HCTOYHUKOB;

MCIOJIb30BAaTh TPH BBHINIOJHEHUHM YUeOHBIX 33JaHU HAayYHO-TIOMYISPHYIO JUTEpaTypy (uU3Mdeckoro coiepiaHus, CIpaBOYHbIE MaTepuaibl, PECypChl CETH
WuTepHer, Bi1aeTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(OPMAILIMU U3 OJTHOW 3HAKOBOM CHCTEMBI B JIPYTYIO;

co3laBaTh COOCTBEHHBIE MHUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE WH(OPMAIMKU M3 HECKOJbKMX HCTOYHHKOB (PU3MYECKOTO COJEp)KaHus, MMyOJTUIHO
MIPEJICTaBIISATh PE3YNbTaThl MPOSKTHOW WM UCCIENOBATENICKON AESITENFHOCTH, TIPU ATOM T'PaMOTHO HCTOJIB30BAaTh W3YUYEHHBIN MOHATUHHBINA anmmapaT U3y4yaeMoro
paznena (U3UKH ¥ COMPOBOXKIATh BRICTYIIJICHUE MPE3CHTAIEN ¢ yu€TOM 0COOEHHOCTEN ayTUTOPUU CBEPCTHUKOB.



COAEPXAHUE YYEBHOI'O MATEPUAIJIA

duszuka 9 Kiace

[Iporpamma npezrmosaraet npenoaBaHue npeaMera 1Mo yaeOHuKy At oomeoOpazoBarenbubix yupexaennid A.B. [leppimkun E.M. I'ytauk «®usnka. 9
Kiacc», Mockasa, [Ipoda 2009 r.
Ha uzydenue kypca dusmke 1o npejiaraeMoii mporpamme oTBoauTcsi 68 yacoB 3a yueOHbIN 101 (2 yaca B HENEH0).
Bpewmsi, BbIensseMoe Ha U3ydeHHE OTIEIBHBIX TEM PACIPEIeNICHO KaK B IPOrpaMMe
1o mporpaMMe-4  MJIAHHPOBAHHE-Y
3aKoHBI B3aUMO/JIEHCTBUS

W ABWKEHUS TN 34 34
Mexanuveckue KojaeOanus

Y BOJIHBL. 3BYK 11 11
DJIEKTPOMAarHUTHOE TT0JIe 18 18
Crpoenue aToma 1 aTOMHOTO

spa 15 15
Crpoenue u 3BOTIOIHUA

Bcenennoii 5 5

[ToBTOpEHUE 18 18



[Iporpamma mpenmnosaraeT KWCHOJIb30BAHWE AKTHBHBIX M HMHTEPAKTUBHBIX (PMPM M METOJOB pabOTHl C YYAIIMMHUCSH: JIEKIWH, SKCIIEPUMEHTAIIbHBIE,
na0opaTOpHBIE U MPAKTUYECKUE 3aaHNUs1, KOHTPOJIbHBIE PA0OTHI, TECTHI.

Temaruueckuii KOHTPOJIb 3HAHUM M YMEHUH YYalUXCS OCYHIECTBISCTCS NPU BBINOJHEHHHM KOHTPOJBHBIX PadOT, COCTOSIIUX M3 PACUETHBIX 3ajad H
3aJlaHui C BBIOOPOM OTBETA.

3akoHbI B3auMo/IelicTBUSI U IBHKeHHs TeJl (34 yaca)

MarepuanbHast Touka. Cucrema orcuera. [lepememnienue. CKOpoCTh MPSMOJMHENHHOIO pPaBHOMEPHOro ABMKEHHUA. [IpsmMoimHeliHOEe paBHOYCKOPEHHOE
IBIKEHUE. MrHOBEHHAsi CKOpPOCTh. YCKOpeHHe. ['padmku 3aBUCUMOCTH CKOPOCTH M IEpPEeMEIleHHs OT BPEMEHU INpPU MPSMOJIMHEHHOM pPaBHOMEPHOM H
PaBHOYCKOPEHHOM JIBUXEHUSAX. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBMKEHUS. |'€0lleHTpruUecKas U reJInoleHTpuYecKas cucteMsl Mupa. MHepiuaneHas cucrema
otcueta. [lepBbIif, BTOpoii 1 Tpetuii 3akoHbl HetoToHa. CBoOoaHOE mazeHne. HeBecomocTh. 3aKOH BCEMUPHOTO TIAroTeHMs. VICKyCCTBEHHbIE CITYTHUKH 3€MIIH.
Nmmynbc. 3akOH cOXpaHEHUsl UMITyJIbca. PeakTUBHOE JBUKEHHUE.

Jlemoncmpayuu.

OTHOCHUTENBHOCTD JBWKEHUS. PaBHOyckopeHHOe nBmxkeHue. CBoOonHOe najeHue Ten B TpyOke HrproTona. HampaBieHue ckopocTH Mpu paBHOMEPHOM
JBUKEHHUH 10 OKpYX)HOCTH. BTopoit 3akoH HetoTona. Tpetuii 3akon Hetotona. HeBecomocTh. 3akoH coxpaHeHUs UMITyJIbca. PeakTHBHOE ABHIKEH HE..

Jlabopamopusie pabomul u onvimei.

HccnenoBanue paBHOYCKOPEHHOTO JABMKEHUS 0€3 HauallbHOM cKopocTU. M3MepeHne ycKopeHus: CBOOOIHOTO MaIeHHUS.

Mexanuveckue KojiedaHus 1 BOJIHbL 3BYK. (11 uyacoB)

KonebarenbHoe apmxenue. IlpyKuHHBIN, HUTAHOM, MaTemaruueckuil MasTHUKU. CBOOOJHBIE M BBIHYXICHHBIE KoyieOaHMs. 3aTyxamolue KoieOaHHs.
KonebarenpHas cuctema. AMIUTMTY/Ia, IEpUO, YacToTa Kojebanuii. [IpeBparienue sHepruu npu KojiebareIbHOM JBHKEHNU. Pe3oHaHC.

PacnipocTpanenue konebanuii B ynpyrux cpenax. [IpomonsHbie u monepednsie BOIHBL. JjinHa BoHBL. CKOPOCTH BOJTHBI. 3BYKOBBIE BOJIHBI. CKOPOCTH 3BYKA.
BricoTa, TeMOp ¥ rpOMKOCTB 3ByKa. IXO.

Jlemoncmpayuu.

Mexannyeckue kosiebanusi. MexaHndeckue BOJHBL. 3BYKOBbIE KOJieOaHUs. Y CIIOBUS PacpOCTPaHEHUS 3BYKa.

Jlabopamopnas paboma. VcciienoBanue 3aBUCUMOCTH Iepro/ia KoJieOaHH NMPYKUHHOTO MAagTHHUKA OT MAacChl Ipy3a U )KeCTKOCTHU NpYyKuHbI. MccnenoBanue
3aBUCHMOCTH MEPHO/Ia U YaCTOThl CBOOOHBIX KOJIEOaHUI HUTSHOTO MasiTHUKA OT JJIMHBI HUTH.

DjekTpoMaruuTHoe moJie (18 yacos)

Maruutnoe nosie. OIHOPOAHOE U HEOTHOPOJIHOE MAarHUTHOE TOJIE. HAIIPaBJICHUE TOKA U HAIpaBJIeHUE JIMHUN ero MarHuTHOro nosist. [IpaBuno 6ypaBuuka.
Ob6napyxenue marHutHoro nons. [IpaBuno neBoit pyku. Muaykius MarHuTHOrO noss. MarHuTHbld moTok. OmnbiTel Dapanes. DIEKTpOMarHuTHAsT MHITYKIIMSL.
Hanpasnenue unayknuonnoro Toka. [Ipasuiio Jlenna. SBnenue camounnaykuuu. [lepemennsiii Tok. I'eneparop nepemennoro toka. IIpeoOpa3zoBanus sHEpruu B
anekrporeneparopax. Tpanchopmarop. Ilepegaua snekTpruueckoil SJHEPTUN Ha PACCTOSTHUE.

DNEeKTPOMarHUTHOE MOJie. DJIEKTPOMAarHuTHbIE BOJHBL. CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH. BiHWsSHUE 3IEKTPOMAarHUTHBIX H3IYy4YEHUH HaA HKUBbIE
opranusMmel. Konzaencarop. Konebarenbubiii koHTyp. [lonyueHue 31eKTpOMarHUTHBIX KojeOaHui. [IpuHIUMIBI paJuoCBsA3U U TEJIEBUACHUSA. DIEKTPOMarHuTHas
npupona ceera. IIpenomnenue cera. [Tokazarens npenomienusd. Jlucnepcus csera. Tunel onTHYECKUX creKTpoB. llornomenne n ucnyckaHue cBeTa aTOMaMH.
[IpoucxokaeHne TMHENYATBIX CIIEKTPOB.

Jlemoncmpayuu.

YcTpoiicTBO KOHAEGHCATOpa. DHEPTHs 3apsKEHHOr0 KOHAEHcAaTopa. DIeKTpOMarHuTHbIe Kosiebanus. CBoMcTBa AIIEKTPOMAarHUTHBIX BOJIH. Jlucnepcus caera.
[Tonmydyenue Gestoro cBeTa MpH CI0KEHUU CBETA Pa3HBIX LBETOB.



Jlabopamopuvie pabomboi.

W3yuenwue sBICHUS IEKTPOMArHUTHOM MHAYKIMKA. HalmroneHue CIuIomHoro U IMHEWYaToro CreKTPOB.

CrpoeHnne aToMa U aTOMHOIO0 sapa. 15 yacos

PagnoakTHBHOCTh KaK CBHJETEIBCTBO CIOXHOTO CTpOEHHS aToMoB. Aunb(da-, Oera-, ramma-uzinydenus. Onbitel Pesepdopaa. Snepnas moxaens aroma.
PagnoakTiBHBIE MpeBpalieHns aToMHbBIX sep. CoxpaHeHWe 3apsAoBOTO W MAacCOBOTO YHCEN MPH SIEPHBIX peakmusx. MeToasl HaONIONCHHUS W PEerucTpalnuu
YacTHULl B IICPHON (PU3HUKE.

[IpoToHHO-HENTpOHHASE MOJiENb Aapa. PU3HUECKUN CMBICI 3apsiioBOr0 U MaccoBoro uuces. M3oronsl. [IpaBuna cMmenienus. DHeprus cBsI3u YacTHIL B SpE.
Henenne sipep ypana. llennast peaknusi. SnepHast sHepreTuka. Dkonorudyeckue mnpoodiaemsl ucnoibzoBanus ADC. [losumerpus. [lepuoa momypacnana. 3akoH
paZvoaKkTUBHOTO pacraja. BivsHue paguoakTUBHBIX U3JIyY€HUHN Ha JKHMBbIE OpraHu3Mbl. TepmosinepHas peakuus. Mcrounuku sHeprun CosHIA U 3BE3/.

Jlemoncmpayuu.

Mopnens onbita Pezepdopna. Habmonenue tpekoB B kamepe BuiibcoHa. Y cTpoiCTBO U AelicTBHE CUETYMKA HOHU3UPYIOIUX YACTHIL.

Jlabopamopusie pabomei.

W3yuenue peneHus siapa aroma ypaHa no Qororpaguu TpekoB. M3ydeHHe TpEeKOB 3apsiKEHHBIX YacTHIl MO TOTOBBIM Qororpadusm. M3mepenue
€CTECTBEHHOI'0 Pa/IMallMOHHOTO ()OHA TO3UMETPOM.

Crpoenne u 3BoJ0o1us Beenennoii. 5 yacos

3HAKOMCTBO C XapaKTepUCTHUKaMH IUTaHET. [ eolleHTpruecKkas U reJIMoLeHTprYecKas MoIeb CTpOoeHHs Mupa. Xapaktepuctuku CoHIIa U 3Be3/1.

HToroBoe noBropenue 18 yacon

dusuka 8 Kiace

Bpewmsi, BeiensieMoe Ha U3y4eHHE OTAEIbHBIX TEM, B IPOTpaMMeE CUHUTAETCSI PUMEPHBIM, TOATOMY CUUTAIO €r0 PACTIPEACTUTH CIEAYIOUINM 00pazoMm:

1o mporpamMme-y. IJIAHNPOBaHM e-4.
TennoBsie sBICHUS 12 12
V3meHeHue arperatHbix
COCTOSIHMH BEIIeCTBA 11 11
DNEeKTPUYECKUE SBIICHUS 27 27
DNEeKTPOMAarHUTHBIE SIBJICHUS 7 7
CBeTOBBIC SBJICHUS 9 9
Pezeps 2 2

PGSGPB BpCMCHU 2 yaca HMCIOJIb30BaTh Ha MMPOMEIKYTOUHYIO U UTOTOBYIO aTTCCTALIUTO

[Iporpamma nmpefnosnaraet npenojaBaHue nNpeaMera 1no yueOHuKy i oduieoopa3zoBarenbHbIX yupexaeHuit A.B. Ilepsimkun «®Pusnkay -8 kiace,
Mocksa, poda 2009 r.

TensioBble siBjienus (12 yacos)



TennoBoe apmwxenue. Tepmomerp. CBsi3b TeMIEpaTypbl CO CPEAHEN CKOPOCTHIO JBUXKEHUS €ro MoJieKyda. BHyTpenHsis sHeprusi. [[Ba crnocoba u3MeHeHus
BHYTPEHHEH dHEpPruu: Terionepenada u padora. Bumaer Temmonepenaun. KonmaecTBo TemIoTel. Y aeinbHas TEIUIOEMKOCTh BEIIECTBA. Y ICNIbHAS TEIJIOTa CTOPAHMS
TOIJIMBA. 3aKOH COXPAHECHUS YIHEPTUU B MEXaHUYECKUX U TEIUIOBBIX MPOIECCax.

Jlemoncmpayuu.

N3menenue sHeprum Tena nmpu copepiieHund padotel. KonBekius B xkuakoctu. Teruonepenayua mytemM u3nydeHus. CpaBHEHUE yJENbHBIX TEIJIOEMKOCTEH
Pa3IMYHBIX BEIIECTB.

Jlabopamopuvie pabomovl u onvimol.

UccnenoBanue n3mMeHeHus: CO BpEMEHEM TeMIIepaTyphbl OCThIBarolel Boabl. CpaBHEHHE KOJIMYECTB TEIUIOTHI MPY CMEIIUBAHUM BOJbI PA3HOW TEMIIEPaTypHhI.
N3mepenne yenpHOM TEMIOEMKOCTH TBEPAOTO Tema.

HN3MeHeHHe arperaTtHbiX cOCTOSAHMM BemecTBa. 11 yacos

ArperatHble cocTosiHUA BeniecTBa. [InaBnenue u oTBepaeBanue Tei. TeMriepaTypa miiaBjieHus. Y AelIbHAs TEIIoTa TuiaBieHus. Mcnapenue u KoHaeHcaIusl.
Hacermennsiit nap. OTHOCUTENBHAS BIXKHOCTH Bo3ayxa u ee uaMepenue. [lcuxpometp. Kumnenue. 3aBUCUMOCTh TeMIIepaTyphbl KUTIEHUS OT JaBJICHUA. Y AeTIbHAS
TeroTa napooopazoBanusa. OObICHEHHE U3MEHEHHS arperaTHbIX COCTOSIHHM Ha OCHOBE MOJICKYJISIPHO-KHHETUYECKUX TipeAcTaBieHuil. [IpeoOpazoBanus sHeprun
B TEIUIOBBIX JBHraTeisx. JlBurarenb BHyTpeHHero cropanus. [lapoBas TypOuna. XomoawnbHuK. KIIJ TermmoBoro aBuratens. DKOJIOTHYECKHE TTPOOIEMBI
WCTIOJIb30BAaHUSI TETUIOBBIX MAIIIKH.

Jlemoncmpayuu.

SABnenune ucnapenus. Kumnenne Boapl. 3aBUCUMOCTh TEMIIEPATYPHI KUIICHUS OT JaBieHus. [[maBaenue u kpuctamumsaius BeniecTs. 3Mepenne BIa>KHOCTH
BO3/IyXa MICHXPOMETPOM. Y CTPOMCTBO YETHIPEXTAKTHOTO JBUTATENSI BHYyTPEHHETO CrOpaHusl. Y CTPOMCTBO MapoBOil TYpOUHBL.

Jlabopamopnuas paboma. VIzmepeHrne 0OTHOCUTEITFHOHN BIQXKHOCTH BO3/TyXa.

DJleKTpUYeCcKHe siBJIeHUsA. 27 4acoB

OnexTpusaius Ten. JBa poaa anekTpuyeckux 3apsaaoB. [[poBoIHUKH, HEPOBOAHUKU (AUAIEKTPUKH) U TIOTYIPOBOIHUKU. B3anuMoaelicTBre 3ap sHKEHHBIX
TeJ. DIEKTPUUYECKOE MOJIe. 3AKOH COXPAaHEHHUsI SJIEKTPUUYECKOIO 3apsiaa. JleauMoCTh 3JeKTpuYecKoro 3apsiaa. DieKTpoH. CTpoeHne aToMOB.

DneKkTpuyecKkuil TOK. ['albBAHMYECKUE 3JIEMEHThI U aKKyMYJIATOPbI. J[eMCTBUS 31eKTpuyecKkoro Toka. HampapieHue 31eKTpU4ecKOro TOKa. DJIEKTpUYECKas
1enb. DJIEeKTPUYECKU TOK B MeTaiax. Hocurenu aiekTpu4eckoro Toka B IMOJIYIPOBOJHUKAX, ra3zax M sjekrpoiutax. [lomynpoBoanukosbie nmpudbopsl. Cuiia
TOKa. AMOepMeTrp. DJEKTpUUYECKoe HampsbkeHue. BosbTMmeTp. DiekTpuyeckoe conpoTuBieHue. 3akoH Oma Juisi ydacTKa 3JIEKTPUYECKOM 1enu. Y IeIbHOe
aNeKTpHUecKoe conpoTusiaeHue. Peocrarsl. [locnenoBarenbHoe U napamieaIbHOE COETMHEHUS IPOBOIHUKOB.

PaGora u momHOCTh TOKa. KOJIMYEeCTBO TEIUIOTHI, BBIIEISIEMOE MIPOBOAHUKOM ¢ TOKOM. Jlamma HakanmuBaHus. DIEKTPUUECKUE HarpeBaTeIbHbIC MPUOOPHI.
DnexTpuuecKkuil cueTyrk. Pacuet sanexTposHeprun, norpedisemMoii anexktponpudopom. KopoTtkoe 3ambikanue. [lnaBkue npenoxpanurenu.

Jlemoncmpayuu.

Onektpusanus Tei. J[Ba poaa 3JIeKTpUUYECKUX 3apsiioB. Y CTPOMCTBO U AEUCTBUE AeKTpockona. IIpOBOIHUKYN U M30J4TOPBI. DIIEKTpU3ALUS Yepe3 BIUSHUE.
[lepenoc anekTpruyecKoro 3apsa ¢ OJJHOTO Tena Ha apyroe. McTOUYHMKH NMOCTOSIHHOTO TOKa. COCTaBIEHUE AIEKTPUUECKOM LeTH.

Jlabopamopusie pabomeoi.

COopka >MeKTprUYecKoi ey U U3MEPEHUE CUIIBI TOKA B €€ Pa3iMYHbIX ydacTkax. M3mepeHue HanpsHpKeHHs Ha pa3iiMyuHbIX yUacTKax dJIEKTpUYeCKOU IemnH.
PerynupoBanue cuibl Toka peoctatoM. MccnenoBanrue 3aBUCMMOCTH CHIIBI TOKA B IMTPOBOJIHUKE OT HANPSHKEHUS HAa €ro KOHLAX MPHU MOCTOSIHHOM CONPOTHBJIEHUU.
N3mepenue conporuieHus. M3mepenue paboThl 1 MOITHOCTH AJEKTPUIECKOTO TOKA B JIaMIIE.

DJIEeKTPOMATHUTHbDIE SIBJIEHUSL. 7 4acoB



MarHuTHO€ 1oJie TOKa. DJIEeKTPOMArHuThl U uxX npuMmenenue. [locrosiHabie MarauTel. MarautHoe nojie 3emiin. Marautasie Oypu. JleficTBe MarHUTHOTO
M0JISL Ha IPOBOJTHHUK C TOKOM. DIIEKTPOABUraTesb. JJMHAMUK U MUKPO(OH.

Jlemoncmpayuu.

OmnbiT Opcrena. [IpuHuun neiictBus MUKpO(GOHA U TPOMKOTOBOPHUTEISL.

Jlabopamopuvie pabomboi.

COopka 2JIeKTpOMarHuTa 1 UCIbITAHUE €ro JAeHCTBHA. M3ydeHne 3eKTpuIeckoro ABUraTesIsl MOCTOSIHHOTO TOKa (Ha MOJISITH).
CBeTtoBble siBJIeHUs 9 yacoB

Hcrouynuku ceera. [IpsmonuHeiiHOe pacpocTpaHEHUE CBETa B OJHOPOJHOM cpene. OTpakeHue cBera. 3akoH oTpaxeHus. Ilnockoe 3epkano. IIpenomiienue

cBera. Jlunza. MOKYyCHOE pACCTOSHME W OonTHYecKkas cuia JuH3bL [locTtpoenue m3oOpakeHu# B nmH3ax. ['71a3 kak omrTuueckas cuctema. JledekTsl 3peHus.
OnTrueckue mpruOOpsI.

Jlemoncmpayuu.

Wcrounuku cBera. [IpsmonnHeliHoe pacpocTpaHeHUE cBeTa. 3aKOH OTpaxkeHHs cBeTa. M3o0paxeHue B mockoM 3epkaie. [Ipenomienue cBeta. Xox aydeit

B coOuparorieil 1 paccenBaromiel auH3ax. [lonyduenue nsoOpakeHuil ¢ moMoubko JUH3. [IpuHIMI 1efCTBUS NPOEKIIMOHHOTO annapara. Mojaens riasa.
Jlabopamopusie pabomei.

HccnemoBanue 3aBHCUMOCTH yIila OTPaXXECHHUs OT yTiia MajieHns cBeTa. MccnenoBanne 3aBUCMMOCTH yTJ1a IPEJIOMIICHHS OT yrila MajeHus ceera. M3mepenne
(hoKycHOTO paccTosiHUS coOuparoreit a3kl [lomyyenue nzo0paxeHui.
HToroBoe noBTopeHue 2 yaca

duszuka 7/ Kiace

Bpewmsi, BeiiensieMoe Ha U3yde€HUE OT/IEIbHBIX TEM, PACIPEICIICHO KaK B aBTOPCKOI Mporpamme:

1o nmporpamMme-4 IUIAHUPOBaHMUe-4
Beeneunune 4 4
[TepBoHavYabHBIC CBEICHUS
0 CTPOCHUH BEIIECTBA 5 5
BsaumonetictBue e 21 21
JlaByieHHe TBEPBIX TE,

JKUIKOCTEN U ra30B 23 23
Pabora, MOIITHOCTE U

SHEPIus 12 12
Pezeps 3 3

PGSGPB BpEMCHU —3 4.- UCIOJIb30BaTh Ha IIOBTOPCHUC yqe6H0ro MaTepHrajia U UTOTOBYHO KOHTPOJIbHYTO pa60Ty.

[Iporpamma mpefnonaraeT HpenojaBaHue MpeaMeTa Mo ydyeOHUKY Ui oOmeoOpa3oBarenbHbIX yupexkaeHuid A.B. Ilepeimkun — «@Pusuka» -7 Kiace,
Mocksa, poda 2003 r.

®u3nka u pu3nyecKue MeToIbl H3yYeHHUs MPUPoabI. (4 4)



®dusnka — Hayka o mpupojne. HaOmronmenue u omnmcanue Qusmdeckux siBieHuid. duszmdeckue mnpuOOpel. Du3nUeckne BEIWYMHBI U WX H3MEPCHUE.
ITorpemnocTu usMepenui. Mexnynapoanas cucrema eauHul. @usnka u texHuka. @u3nka v pasBUTHE NPEICTABICHUN O MATEPUAIIBHOM MUpE.

Jlemoncmpayuu.

[IpuMepsl MEXaHUYECKUX, TETIOBBIX, MEKTPUUYECKUX, MATHUTHBIX U CBETOBBIX sIBJICHUN. PU3nuecKue npudophl.

Jlabopamopuvie pabomol u onvimol.

W3mepenne Gpu3nyecKux BETUYUH C y4eTOM abCOIOTHON NorpemHocTd. M3Mepenne muHbl. M3mepenue TemepaTypel.

IlepBonayajbHbIE CBEIEHHS 0 CTPOEeHUH BemlecTBa. (5 1)

Crpoenue BemectBa. Juddysus. BzaumoseiictBue gactuil BemiecTBa. MoOJETH CTPOCHUS Ta30B, KUIKOCTSH M TBEPIBIX TN M OOBSICHEHUE CBOWCTB
BEILIECTBA HA OCHOBE ATUX MOJEIIEH.

Jlemoncmpayuu.

Huddy3us B razax u xuakoctax. CoxpaHeHue oobeMa )KHUIKOCTH Npu u3MeHeHnH Gopmbl cocya. CrernieHre CBUHIOBBIX HUIUHIPOB.

Jlabopamopuas paboma. I3mepeHne pazMepoB MaJIbIX TEJ.

B3aumoneiictBue Teu. (21 1)

Mexannueckoe nBHXKeHHE. OTHOCUTETBHOCTh MEXAaHMYECKOro MBkeHudA. Tpaektopus. Ilyts. IlpsamonunHeriHoe paBHOMepHOE ABWKEHHE. CKOpOCTh
pPaBHOMEpPHOTO MpsIMOJIMHEIHOrO nBWXKeHus. HepaBHoMepHoe nBmxkeHue. SIBneHue uHepuuu. Macca Tena. M3mepeHune macchl Teiga € MOMOUIIbIO  BECOB.
[ImoTHOCTE BemecTBa. MeToapl U3MEPEHHST MacChl M MIIOTHOCTU. B3anmoneiictBue ten. Cuna. [IpaBuiio cioxeHust Cuil, IeUCTBYIONIMX MO OJHOW mpsiMou. Cuiia
ynpyrocTtd. 3akoH ['yka. Metonsl namepenus cuibl. Jlunamomerp. I'papuueckoe nzoOpakenue cumbl. fBinenue taroreHus. Cuina tsokectu. CBsA3b MEXKIY CHIION
TsbKeCTH U Maccoil. Bec tena. Cuna tpenus. TpeHue ckoybkeHusd, kaueHusd, nokos. [loammmnuuku. LlenTp TsxecTH Tena.

Jlemoncmpayuu.

PaBHOMEpHOE nIpsAMoIIHHEITHOE ABMKEHHE. OTHOCUTEIBHOCTD IBMKEHUA. SBIeHne nuepuuu. Bzaumonericreue ten. Cioxenue cui. Cuia TpeHusl.

Jlabopamopusie pabomei.

N3yuenue 3aBUCHMOCTU IIyTU OT BPEMEHHU IPU MPSMOJUHEHHOM PaBHOMEPHOM JBHKEHUU. MI3MepeHue ckopoctu. M3mepeHne Macchl Tejla Ha phluaKHbIX
Becax. M3mepenue obObeMa TBepAoro Tena. M3mepeHue IIOTHOCTH TBepAoro Ttena. McciemoBaHue 3aBUCUMOCTH CHIIBI YIIPYTOCTU OT Y/UIMHEHUS TNPY>KUHBI.
N3mepenune kecTKOCTH NpyxuHbI. MccnenoBaHue 3aBUCUMOCTH CHJIbI TPEHHUS CKOJIBXEHHUS OT CWJIbI HOPMAJIbHOTO JaBieHus. OmpeaesieHne LEHTpa TSHKECTH
IIJIOCKOM TUIACTHUHBI.

JlaBJjieHHe TBEPABIX TeJl, Fa30B, JKHAKOCTei. (23 u)

Hasnenue. [laBnenue TBepabix Ten. JlaBnenue raza. OObsCHEHUE AABIIEHUS HAa OCHOBE MOJIEKYISPHO-KMHETHYECKHX MpeacTaBieHuil. 3akon [lackais.
JlaBnenue B xxunkocTH u raze. Coobmatormmecs cocyanl. [1nmo3sl. ['uapasnuueckuit npecc. ['uapaBiuyeckuiit TOpmMos.

Atmocdeproe naienue. OnbiT Toppuuennu. Metonsl u3mepeHusi nasieHusi. bapomerp-anepoun. M3Menenue atMocgepHOTo AaBlIEHHUS C BBICOTOM.
Manometp. Hacoc.

3akoH ApxuMmena. Ycioue miuaBanus ten. [lnaBanue ten. BozayxomnaBanue.

Jlemoncmpayuu. 3aBUCUMOCTH AaBIIEHUS TBEPJOrO Tella Ha OMOPY OT JACHCTBYIOIIECH CHIbl UM muiomaau omnopbl. OOHapy:keHHne aTMOC(HEPHOTO JaBICHUSI.
N3mepenue atmochepHoro naBieHust bapomerpoM-anepouioM. 3akoH Ilackans. ['uapasnuueckuii npecc. 3akoH Apxumena.

Jlabopamopusie pabomeoi.

I/I3MepeHHe JaBJICHUA TBCPAOro TCJIa Ha OIIOPY. I/I3MepeHHe BBITAIKMBAIOMICH CHIJIBI, I[CﬁCTBYIOHleﬁ Ha TOrpy>XCHHOC B KHUIAKOCTH TCJIO. Brrsicuenue
yCJ]OBI/Iﬁ IJ1aBaHus TCJIa B dKUAKOCTH.



Pa6ora u momHocTh. JHeprus. (12 u)

PaGora cuiel, melicTByOMIEH MO HaMpaBlICHUIO IBIDKEHUS Tena. MomHocTh. KuHeTnyeckas sHeprus ABYOKYyIIErocs Tena. [loTeHnmanbHas 3HEprus Tell.
IIpeBpaleHue 0JHOro BUa MEXaHUUECKOM 3HEPIuu B Apyrol. Merosl u3MepeHust padoThl, MOLTHOCTH U SHEPIHH.

[IpocThie MexaHU3MBL. Y ClI0BUS paBHOBecUs pbluara. MoMeHT cuiibl. PaBHOBecHe Tena ¢ 3aKpenieHHON Ocbio BpalieHus. Buabl paBHOBecus Tei. «30510TO€
paBUIIO» MeXxaHUKU. Koa(huImenT noine3Horo necTBusi.

Jlemoncmpayuu. IIpocTbie MEXaHU3MBI.

JIaboparopHblie pabOTHI.

Bersicuenue ycnosus paBHoBecus peruara. Mzmepenue KIIJ[ npu noabseme Teina 1o HakJIOHHOM TUIOCKOCTH.

Hrorosoe nosropenne (3 4)

TeMmaTuueckoe INIAHUPOBAHME C YKA3aHUEM KOJIHYECTBA YaC0B, 0OTBOAMMBIX HA OCBOCHUE KaK10H TeMbI

Ne Tembl Kosun4yecTBo yacoB
7 KJIIACC
1 | ®usuka u punUecKre METO/Ibl U3YUEHHUS IPUPO/IBL. 4
2 [TepBoHauanbHBIE CBEICHUS O CTPOSHUH BEIIECTBA 5
3 BsaumonelicTBue el 21
4 JlaBneHue TBEPABIX TEJI, Ta30B, JKUIKOCTEH. 23
5 | Pabora u MOIIHOCTE. DHEPrus 12
6 | UToroBoe noBTOpeHHe
8 KVIACC
1 | TennoBsIe sBICHUS 12
2 N3menenune arperaTHbIX COCTOSIHHI BEIIeCTBa 11
3 | DnexTpuuecKue SBICHUS. 27
4 | DneKTpOMarHUTHbIE SIBICHUS 7
5 | CBeTroBbIC SIBICHUS 9
6 | MroroBoe moBTOpEHUE 2
9 KVIACC
1 3aKOHBI B3aUMOJIEHCTBUS U ABMKEHUS TN 34
2 | Mexanuueckue KoaeOaHus U BOJHBL. 3BYK. 11
3 | DIeKTPOMArHUTHOE I0JIe 18
4 | CtpoeHue aTomMa U aTOMHOTO sIJIpa. 15
5 | CrpoeHnue u 3Borous BeeneHnoit 5




6 | Iosropenue 18

HUroro: 238
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