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HosicHuTeIbHASA 3aNIHCKA
Pabouas mporpamma mo mpeamery «®Pusuka» 7 — 9 knacc paszpaborana B coorBercTBUH ¢ DPI'OC OOO u ocHOBHOW 00pa3zoBaTeinbHOI
nporpamMmmoii ocHoBHoro obmiero odpasosanuss MBOY COLI Ne 4 m.r.1. CocbBa

IIporpamma pa3spaboTrana Ha OCHOBe

l.monoxeHuii 1 TpebOBaHWI K pe3yabTaTaM OCBOEHHMS Ha 0a30BOM ypPOBHE OCHOBHOW 0Opa3oBaTeNbHOM MpOrpaMMbl, NPEACTABICHHBIX B
denepalibHOM TOCYJAPCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe ocHOBHOTro obmiero oodpazopanmst (PI'OC OOO), a takke ¢ yd€rom [IpumepHoii
nporpammbl Bociutanus u KoHnenimu npenojaBanus ydeOHoOro mpeaMera «Pusnka» B 00pa3zoBaTeNnbHBIX opraHu3anuax Poccuiickoit deneparym,
peayin3youMX OCHOBHbIE 00111€00pa30BaTeIbHbIE IPOTPaMMBbI

2. Paboueit mporpammbel ocHOBHOTO 00mmiero oopazoBanus. ®usuka. 7-9 wraccel k muanun YMK W, M. [lepeimikuna, E. M. I'yrauk, A. U.
WBanosa / E. M. I'ytHuk, M. A. [lerpoBa, O. A. YUepaukosa. — M: IIpocBemnienue, 2021.

[IporpamMma onpezenser cojiep:kaHue yaeOHOTO MaTepuaa, ero CTpyKTypy, HOCIeA0BaTeIbHOCTh U3yYeHUs, MyTH (POPMUPOBAHUS CUCTEMBI
3HAaHWUH, YMEHUH, CHOCOOOB NEATEILHOCTH, PAa3BUTHUS y4aIMXCs, UX COLHAIM3AallMM U BocnuTaHus. [IporpaMma mocTtpoeHa ¢ y4yeTOM NPUHIUIIOB
CUCTEMHOCTH, HAYYHOCTH U JOCTYITHOCTH, a TaKXKe MPEEMCTBEHHOCTH U NMEPCHEKTUBHOCTH MEX/1y pa3IN4HbIMU pa3/ielaMH Kypca.

Copep:xaHue nmporpaMmbl HampaBjieHO Ha (JOPMHUPOBAHHE €CTECTBEHHO-HAYYHOW IPAMOTHOCTH ydalluxcs. B Hell yuuThIBaloTCS BO3MOKHOCTH
npenMera B peanuzauuu TpeboBanuiit ®I'OC OOO k miIaHUpyeMbIM JUYHOCTHBIM U METAaNpeAMETHBIM pe3yldbTaTaM OOy4YeHMs, a Takke
MEXIpPEIMETHBIE CBS3M E€CTECTBEHHO-HAYYHBIX Y4E€OHBIX IMPEIMETOB Ha ypOBHE OCHOBHOTO 00Imiero oOpazoBaHusa. B mporpamme omnpenensitoTcs
OCHOBHbBIE 1€IM M3y4eHHs] (PU3MKU HAa ypOBHE OCHOBHOTO 00Iero o0pa3oBaHuUs, IIAHUPYEMbIE pe3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTarnpeaMeTHbIC, TpeaMeTHbIe (Ha 6a30BoM ypoBHe). IIporpamma ycTraHaBiMBaeT pacmnpeseieHue ydeOHOTO Marepuana mo rojaMm oOydeHus (1o
KJjlaccaM), MpeAjaraeT MOCJIENOBaTeIbHOCTh H3YY€HHUsl TEM, OCHOBAaHHYIO Ha JIOTMKE pa3BUTHUS NPEAMETHOIO COJAEPKaHWs M Y4ETE BO3PACTHBIX
0COOEHHOCTEM ydJaluxcs, a TaKKe TEeMaTHMYeCKO€ IUIAHMPOBAaHME C YKa3aHHWEM KOJIMYECTBA 4YacOB HAa H3YyYEHHME KaXKJIOM TeMbl U NPUMEPHOU
XapaKTepUCTUKON yueOHON AEATeNbHOCTH YUalluXCsl, pealu3yeMoi Py U3y4€HUH 3TUX TEM.

st oOyvarormuxcst ¢ OB3  Ha ypokax st ydéra WX HMHAUBHAYAIBHBIX BO3MOXKHOCTEH, MPEIYCMOTPEHBI 3a/JaHUsl PA3IuYHOM CTEIEHU
CJIO’)KHOCTH. YBEJIMYCHO KOJUYECTBO 3aJaHUM, YNPaKHCHHWH MPOTEACBTHUECKOIO XapakTepa, 0ojee IIMPOKO MPUMEHSIOTCS HarJIsIIHbIe CPE/ICTBA.
[Ipeanourenune otmaércs auddepeHIUpPOBAaHHOMY  TOAXOAY, KOPPEKIIMOHHBIM METOJaM, KOTOPhIE CIHOCOOCTBYIOT Pa3BUTHIO IO03HABATEIIbHOM
AKTUBHOCTH YYaIllUXCs, UX MBIIUJICHUS ¥ peun. To ecTh mporpamma agantTupoBaHa st oOydarommuxcs ¢ OB3.

B cootBercTBHU ¢ TpeboBaHUsIMU (hefiepaTbHBIX TOCYAAPCTBEHHBIX 00pa30BaTeNbHBIX CTAHIAPTOB 00IIeTr0 00pa3oBaHus paboyas mporpaMma
o npeaMetry «Dusuka» peanusyercs ¢ yuerom nporpammbl BocnuTanus MbOY COII Ne 4 m.r.t. CocsBa B 04HOM ¢opMaTe U C HCIOJIb30BAaHUEM
AJIEKTPOHHOTO 00yUeHUsl, AMCTAHIIMOHHBIX 00pa30BATEIbHBIX TEXHONIOTHI. O0ydeHne OpraHu3yeTcsl C UCIOIb30BaHHEM O000pyHI0BaHUs IIEHTPA
€CTECTBEHHO-HAYYHOH U TEXHOJOTHYecKoi HanmpaBieHHOCcTH «Touka pocTta»



O0mas xapakrepucruka yuedHoro npegmera «®U3UKA»

Kypc ¢usukm — cucreMmooOpa3yronmii s eCTeCTBEHHO-HAYYHBIX YYE€OHBIX MPEJIMETOB, MOCKOJBKY (PM3WYECKHE 3aKOHBI JISKAT B OCHOBE
MIPOIIECCOB U SIBJICHUH, M3ydaeMbIX XUMHEH, Ouosorueil, actpoHoMueil u ¢usudeckoit reorpadueii. Pusnka — 3TO MpPeAMET, KOTOPHI HE TOJIBKO
BHOCHUT OCHOBHOH BKJIaJ] B €CTECTBEHHO-HAyYHYIO KapTHMHY MHpPa, HO U IPEIOCTaBIIsICT HanOojee siCHbIe 00paslbl MPUMEHEHHsS HAyYHOTO METOZa
[IO3HAHUS, T € cIocoda MoJydeHUsl JOCTOBEPHBIX 3HAHUI O Mupe; (puU3MKa — 3TO MpeIMeT, KOTOPBIM Hapsly ¢ JPYTMMH €CTECTBEHHO-HayYHBIMU
npeaMeTaMu JIOJDKCH J1aTh IIKOJIBHUKAM IPEJCTaBICHHE 00 YBIEKATEIbHOCTH HAYYHOTO HCCIEIOBAHHUS W PAJOCTH CAMOCTOSITEIBHOTO OTKPBITHS
HoBoro 3HaHwss OjHa U3 THaBHBIX 3a1ad  (usmyeckoro oOpa3oBaHUS B CTPYKType oOmero oO0pa3oBaHUs COCTOUT B (OPMHPOBAHHH
€CTeCTBEHHO-HAYYHOW IPaMOTHOCTH M MHTEpeca K Hayke y OOydarolHMXcs, KOTOphIe B JalbHEHmeM OyayT 3aHSTHl B CaMBIX pa3HOOOpasHBIX chepax
nesrenpHoCcTH Ho He MeHee Ba)xHOM 3ajauell sIBJIETCS BBISBICHHME U MOJrOTOBKA TAJIAHTIMBBIX MOJIOJBIX JIFOJEH Ui MPOJOJKEHUsS 00pa3oBaHus U
nanpHeme npodeccuoHanbHON ACSITENBHOCTH B OOJACTH E€CTECTBEHHO-HAYYHBIX HCCIEIOBAHWW M CO3JIaHUM HOBBIX TexHojorudd  CorjacHo
MPUHATOMY B MEXAYHApOJAHOM COOOIIEeCTBE ompeeneHuo, «EcTecTBeHHO-HayyHasi IPaMOTHOCTh — 3TO CHOCOOHOCTh YEJOBEKa 3aHUMAaTh aKTUBHYIO
IPaXIAHCKYIO MO3MIMI0 MO0 OOIIECTBEHHO 3HAaYMMbIM BONPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HayKaMH, U €ro TOTOBHOCTb HHTEPECOBATHCS
€CTECTBEHHO-HAY4YHbIMU uesiMiM HaydHO rpaMOTHBIN YE€JIOBEK CTPEMHUTCS y4acTBOBATh B apryMEHTUPOBAHHOM OOCYXAEHUHU MPOOJIEM, OTHOCALIUXCS K
€CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM, YTO TpeOyeT OT Hero ClIeAYIOUIMX KOMIETEHTHOCTEH: ——HaydHO OOBSCHATH SBJIEHUS, —OLEHUBATh U
MMOHUMAaTh 0COOEHHOCTH HAyYHOTO MCCIIE0BAaHUS, —HUHTEPIPETUPOBAThH JAHHbIE U HCIIOJIb30BaTh HAyYHbIE JOKA3aTENbCTBA JJISl TIOJYYEHUS BBIBOJIOBY.
N3yuenue pu3nku ciocoOHO BHECTH PEIIAONINi BKIaA B POPMUPOBAHHE €CTECTBEHHO-HAYYHOM IPaMOTHOCTH O0yYaIOIINXCS .

esaun nzyvyenust yueonoro npeamera «®U3NUKA»

Henu uzyuenus Gpusmku Ha ypoBHE OCHOBHOIO 001Iero oopasoBanus onpeaenensl B Konuenuuu npenogaBanus yaueOHoro npeamera «dusuka»
B 00pa3oBarteNbHbIX opranu3anusx Poccuiickoit @eneparinu, peaau3yroniux 0CHOBHBIE 00Ie00pa30BaTebHbIE TPOTPaMMBbI, YTBEPKAECHHOW pEIIeHreM
Komnernn MunucrepcerBa npocsenieHus Poccuiickoit @enepamnuu, mpoTokos ot 3 aexadpst 2019 r Ne [IK-4BH

Hesun nzyyenus Gu3uKu:

—MpHOOPETeHHE HWHTEpeca W CTPEeMJICHHs OOy4JaloImMXCs K HAYYHOMY HM3YYCHHIO TPUPOJBI, PAa3BUTHE WX HHTEIUICKTYaJbHBIX W TBOPUYECKHX

CIIOCOOHOCTEN;

—Ppa3BUTHE MPEACTABICHUI O HAYYHOM METO/IE TI03HAHUS U (POPMUPOBAHHUE HCCIICOBATEIHLCKOTO OTHOICHUS K OKPY)KAIOIIUM SIBIICHUSIM;
—hOopMHPOBAaHKE HAYYHOT'O MHUPOBO33PEHHS KaK pe3yibTaTa U3YYCHHS OCHOB CTPOCHUS MaTepUH M (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;
—opmupoBaHue npeAcTaBIeHUN 0 POIu (PU3UKHU AJISl Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;

—pa3BUTHE MPEJCTABICHUN O BO3MOXKHBIX chepax Oyayieil mpodeccuoHaIbHOMN IEeATENbHOCTH, CBA3aHHOM ¢ (PM3UKOM, MOATOTOBKA K JallbHEHIIIEM Y
00yUYEHUIO B 3TOM HaIpaBJICHUU

JocTraenne 3TUX HeJiedl HA YPOBHE OCHOBHOI0 001ero 00pa3oBaHus 00ecrneYnBaeTCs pelieHueM CJIeAyIoIuX 3a1a4:

—TpuoOpeTeHrne 3HaHUN O JUCKPETHOM CTPOCHUU BEUIECTBA, O MEXaHWYECKHX, TETUIOBBIX, ANIEKTPUUYECKHX, MATHUTHBIX U KBAaHTOBBIX SIBICHUSX;, —
proOpeTeHne YMEHUI ONMUCHIBAaTh U OOBACHATH (PU3MUYECKUE SBICHHS C UCIIOJIF30BAHUEM IMOJTYUEHHBIX 3HAHU;

—OCBOEHHE METOJIOB PEIICHUS MPOCTEHIINX PacyETHBIX 3a/1a4 C MCIOJIb30BaHUEM (PU3UUECKUX MOJIENel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX
3aj1a4;

—pa3BUTHE yMEHUW HAOMIOJATh NPUPOJHBIC SBJICHHUS W BBHINOIHATH OMBITHI, JTA0OpaTOpHbIE PabOTHI U HKCIEPUMEHTAJbHBIE HCCIEAOBAHUS C

MCIOJIb30BaHNEM U3MEPHUTENBHBIX MPUOOPOB;



—ocBoeHHe MpUEMOB paboThl ¢ HHPOpMaIuel HU3NIECKOTo CoAepKaHus, BKIOYas HHPOPMALIUIO O COBPEMEHHBIX IOCTIKEHUSX (GU3UKU; aHAIHU3 U
KPUTHYECKOE OLIEHUBaHHE HHPOPMALIUY;

—3HAaKOMCTBO CO c(epamu TpodecCHOHATBHON NEeATEIbHOCTH, CBS3aHHBIMH C (PU3UKOW, M COBPEMEHHBIMHU TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (PU3UYECKOH HAyKH

Mecto yueonoro npeamera «®U3UKA»

B cootBerctBUn ¢ ®I'OC OO0 ¢u3uka saBnseTcss 00s13aTEIbHBIM IIPEIMETOM Ha YPOBHE OCHOBHOIO 0011ero odpasoBanust [laHHast mporpamma
npeaycMaTpuBaeT n3ydeHune (Gu3nku Ha 6a30BOM ypoBHE B 00bEMe 245 41 3a TpH roja oOydeHHs 1o 2 49 B HeJeNo B 7 1 8 kiaccax U o 3 4 B HEZETIO B
9 knacce

I[lnanupyemble pe3yjbTaThl OCBOEHHSI YUeOHOTr0 mnpeaMera «Dusuka»
Nzyuenue yuebHOTO mpenmera «Pu3nka» Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs JOHKHO 00ECIeYMBATh JOCTHKEHHUE CIEAYIONUX JTUIYHOCTHBIX,
MCTAIPECAMCETHBIX U IPEIMETHBIX O6pa3OBaT€J'II:HI)IX PE3YyIbTAaTOB

JIMHHOCTHBIE PE3VYJIbTATEI

[TatpuoTHyeckoe BOCIIUTAHUE:

—TIpOSIBJICHHE UHTEPEca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKON (pU3nuecKoi HayKu;

—IIEHHOCTHOE OTHOIIEHUE K TOCTHKEHUSAM POCCUHCKUX YUEHBIX-(PU3UKOB

I'paxxmaHcKO€e M IyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:!

—TOTOBHOCTh K AKTUBHOMY YYaCTHIO B OOCYXAEHHU OOIIECTBEHHO3HAYMMBIX M ITHUYECKMX MPOOJEM, CBSI3aHHBIX C MPAKTHUYECKMM NPUMEHEHUEM
JTOCTHKCHHUH (PU3UKH;

—O0CO3HaHUE Ba)KHOCTH MOPAJIbHO-ITUYECKUX PUHIUIIOB B IEATEIBHOCTH YYEHOTO

DCTeTH4eCKOe BOCIIUTAHUE:

—BOCIPUATHE ICTETUUECKUX Ka4eCTB (PU3NYECKON HayKH: €€ TapMOHUYHOTO IOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH

IlenHOCTH HAYYHOTO NTO3HAHUS:

—OCO3HaHUE LIEHHOCTU (PM3UYECKOM HayKH KaK MOIIHOIO MHCTPYMEHTA [T03HaHMs MHpa, OCHOBBI Pa3BUTHUS T€XHOJIOTUM, BasKHEHIIEH cocTaBistoIeH
KYJIBTYPBbI;

—pa3BUTHE HAYYHOM JI0003HATEIBLHOCTH, HHTEPECA K UCCIIE0BATENbCKON JeATeIbHOCTH

®opMHUpOBaHUE KYJIBTYPhI 3J0POBbs U 3MOIIMOHAIILHOTO OJIarONOIy4us:

—OCO3HaHUE IIEHHOCTU 0e30MacHoro obpa3a *HU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, BaXKHOCTHU IpaBHJI OE€30MacHOr0 IMOBEAEHUS Ha
TPAHCIOPTE, HA IOPOrax, ¢ AMEKTPUYECKUM U TETJIOBBIM 000PYJOBAHHEM B IOMALTHUX YCIOBHSIX;

—Cc(hOpMUPOBAHHOCTh HaBbIKA pe(IEKCHH, IPU3HAHUE CBOETO MIpaBa Ha OMIMOKY M TaKOI'o K€ MpaBa y Apyroro 4eiaoBeka

TpynoBoe BocIUTaHUE:

—aKTUBHOE Y4acTHe B PELICHMU MPAaKTUYECKHX 3ajau (B paMKaX CEeMbH, IIKOJIbI, TOpOJa, Kpas) TEXHOJIOTMUECKOM M COIMaIbHOM HalpaBICHHOCTH,
TpeOyIOLINX B TOM 4Kcie U GU3MUECKUX 3HAHU;

—MUHTepeC K MPaKTHUECKOMY U3YYEHUIO podeccui, CBI3aHHBIX ¢ (PU3UKON



DKOJIOrN4eCcKOe BOCIUTAHUE!

—OpHUEHTALUs HA MPUMEHEHHE (PU3MUYECKUX 3HAHUU Ui pelIeHHs 337ad B 00JacTH OKPYKAIOLIEH Cpeibl, TUIAHUPOBAHUS MOCTYIKOB M OLIEHKH UX
BO3MOYHBIX ITOCJIEICTBUHN AJIsl OKPY/KAIOLLEH Cpelbl;

—O0CO3HaHHe III00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U MyTel UX pelIeHHs
Anantanus 00ydaromerocs K U3MEHSIOIUMCS YCIOBHSM COLMAIBHOM U IPUPOIHOM Cpebl:

—TMOTPeOHOCTh BO B3aWMOJICHCTBUU TNPU BBHIMIOJIHEHUH HMCCIEIOBAHMN M TPOEKTOB (PM3MUECKOW HANPaBICHHOCTH, OTKPBITOCTh OMBITY M 3HAHHSIM
APYTHX,

—TIOBBILLIEHUE YPOBHSI CBOEI KOMIIETEHTHOCTHU Yepe3 MPaKTUUECKYIO JESITEIbHOCTD;

—ToTpeOHOCTh B (JOPMHUPOBAHUY HOBBIX 3HAHUH, B TOM 4KCIe (POPMYIUPOBATH U/ICH, TOHITHUS, THTIOTE3BI O (PU3MUYECKUX 0OBEKTaX U SIBICHUSIX;
—O0Co03HaHue J1e(pUIIUTOB COOCTBEHHbBIX 3HAHUN U KOMIIETEHTHOCTEN B 001acTH (pU3MKHY;
—IIJJAaHUPOBAHNE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHMIA;

—CTpEMIIEHHE aHAIM3UPOBATh U BBISBIISTH B3aUMOCBSI3U IIPUPO/IbI, OOLIECTBA U IKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NUYECKUX 3HAHUN; —
OIIEHKA CBOUX JICHCTBUI C yUETOM BIMSHUSI HAa OKPYKAIOIYIO CPEY, BOBMOKHBIX INI0OATBHBIX MOCEICTBUI

METAIIPEJMETHBIE PE3YJIbTATbBI

YHuBepcabHbIC TIO3HABATEIBHBIC ACHCTBUS

Bba3oBrie jormueckue aeMcTBUS:

—BBISABJISITh U XapaKTepU30BaTh CYLIECTBEHHBIE IPU3HAKU OOBEKTOB (SIBJICHUI);

—YyCTaHaBJIMBATh CYILIECTBEHHBIN NPU3HAK KJIACCU(DUKALIMU, OCHOBAHUS U1 0000IIEHUS U CPABHEHUS;

—BBISBJIATH 3aKOHOMEPHOCTH U IPOTHBOPEUMSI B PACCMATPUBAEMBbIX (PaKTaX, JaHHBIX U HAOIIONEHUX, OTHOCAIIUXCA K (PU3HUYECKUM SBIICHUAM;
—BBISABJISITh IPUYMHHO-CIIEJICTBEHHBIE CBSA3U IPU M3YYEHUU (U3UYECKUX SBICHUH U MPOLECCOB; AeIaTh BBIBOJbI C MCIOIb30BAaHUEM JAEIYKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEIUYHH;

—CaMOCTOSITEIbHO BbIOUPATh CNOCOO pelleHHus y4eOHOM Qu3Mueckoil 3amaun (CpaBHEHHME HECKOJIBKMX BApHUAHTOB pELICHMs, BBIOOp Hauboiee

HOJAXOSIIEr0 ¢ Y46TOM CaMOCTOSITEIbHO BbIJIEJICHHBIX KPUTEPUEB)
ba3oBble uccnenoBaTenbCKue 1eHCTBUA:

—MHCHOJIb30BATh BONPOCH! KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT

MO3HAHUS;

—IIPOBOJIUTh TI0 CAMOCTOSATEJIBHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXHBIM (PM3MUECKUI 3KCIIEPUMEHT, HEOOJbIIOE MCCIEOBaHUE (PU3UUYECKOrO
SIBJICHUS,

—OIICHUBATh Ha IPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIIHIO, TOJYYEHHYIO B X0/I€ UCCIIEOBAHUS MU SKCIIEPUMEHTA;

—CaMOCTOSITENbHO (POPMYIUPOBATH 0O0OIICHHS U BBIBOJIBI 10 PE3YJIbTaTaM IIPOBEAEHHOTO HAOIIOAECHNUS, OIIbITA, UCCIIEIOBAHUS;
—IIPOrHO3UPOBATh BO3MOJKHOE JajbHeMIIee pa3BUTHE (U3NYECKUX IPOLECCOB, a TAKKE BBIJBUTATh MPEAINOJIOKEHUS 00 UX PAa3BUTUU B HOBBIX

YCJIOBHSAX U KOHTEKCTaX

Pabora ¢ unpopmanueit
. —TIIPUMEHATh Pa3JIMYHbIE METOJbl, HHCTPYMEHTHI U 3alpoChl MPU MOUCKE W 0TOOpe MH(POPMAILMK WM JAHHBIX C Y4ETOM MPEUIOKEHHON yuyeOHOM
¢bu3nueckoit 3a1aun;

—aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH HH(OPMALIMIO Pa3IMYHBIX BUAOB U (POPM HpeACTaBICHUS;



—CaMOCTOSITETTFHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpeacTaBiIeHUS WHOOPMAIMKA U WUTFOCTPUPOBATH pEIIaeMbIe 3aJla4d HECIOKHBIMH CXEMaMH,
ararpaMMamu, HHOU rpaduKoi 1 UX KOMOWHAIMSIMU

YHuBepcaabHble KOMMYHUKATUBHBIC ICUCTBUS

Oomenue:

—B X07e 00CYXJIeHHsI yUeOHOTO MaTepuana, pe3yabTaToB JIabopaToOpHBIX padOT M MPOEKTOB 33aJaBaTh BOIPOCHI MO CYHIECTBY 00CYKAaeMOI TeMbl U
BBICKA3bIBATh MJICH, HAIICJICHHBIC HA PEIICHUE 3a/1a4H U TIOJ/IepKaHue 0JiaroKenaTeIbHOCTH OOIICHNS;

—COIIOCTaBJISATh CBOU CYXACHUS C CYXACHUAMM JPYTUX YYACTHHUKOB JUAJIOra, OOHapyKHUBaTh pa3iMuue M CXOJCTBO IMO3UIMUH; —BBIPAXKaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M TUCbMEHHBIX TEKCTaX;

—ITyOJIMYHO TPECTABIATh PE3YIBTAThl BBHIIIOJHEHHOTO (PH3UYECKOTO OMbITa (IKCHEPUMEHTa, HccienoBanus, mpoekta) CoBMecTHas AEATEIBHOCTh
(COTpYAHHMYECTBO):

—TIOHUMATh M UCTIOJB30BATh MPEUMYIIECTBA KOMaHIHON ¥ MHAUBHUAYAIBHOW pabOTHI TP PEIIEHNH KOHKPETHON (PU3HMUECKOI MpOOIIeMBbl;
—IIpUHUMATh LEIH COBMECTHON JEeSATENIbHOCTH, OPraHU30BBIBATH JACWCTBUSA MO €€ JOCTM)KEHMIO: paclpelelsiTh poJid, 00CYXJaThb MpOIECCHl U
pe3ynbTaThl COBMECTHOM pabOThI; 000011aTh MHEHHSI HECKOJIBKUX JIFO/ICH;

—BBITIOJIHATH CBOIO YacTh PabOTHI, TOCTUTasi KAYECTBEHHOTO pe3yyibTaTa M0 CBOEMY HAMPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUS C APYTUMHU WICHAMU
KOMaH/IbI;
—OIICHUBATh Ka4€CTBO CBOETO BKJIAJ/Ia B OOIIHIA MPOAYKT IO KPUTEPHUSIM, CAMOCTOSITEIIBHO C(HOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOJICHCTBUS

YHuBepcanbHbIE PETYIATUBHBIE IEHCTBHS

Camoopranu3zanus:

—BBISIBJIATH TPOOJIEMBI B )KU3HCHHBIX M YI4E€OHBIX CHUTYaLUsX, TPEOYIOMIMX JUTS pereHus (PU3MUECKUX 3HAHHIA;

—OPUEHTHPOBATHCS B PA3IMYHBIX MOIX0/1aX IPUHATHUS PEHICHUH (MHANBUAYAITLHOEC, IPUHATHE PEIICHHUS B TPYIIINE, IPUHATHE PEIICHUN TPYIIION);
—CaMOCTOSITEIIPHO COCTABIIATh AITOPUTM pElIeHUs (PU3MUECKON 3a/laud WIIM TUIaHA MCCIICNOBAHMS C YUYETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTUPOBATH TpeylaracMble BAPUAHTHI PEIICHHIA;

—JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE

CamoKoHTpOIIb (pedaekcus):

—J1aBaTh aJICKBATHYIO OI[CHKY CHTYAllMHU M MpeIaraTh IiaH ¢ H3MCHEHUS;

—O0OBACHITH IPUYUHBI TOCTH)KECHUS (HEAOCTIIKEHHS) PE3YJIbTaTOB JACATEIBHOCTH, IaBaTh OIICHKY PHOOPETEHHOMY OIIBITY;

—BHOCHTb KOPPEKTHBBI B JCATEIBHOCTD (B TOM YHCIIC B XOJ BHITIOJHEHUS (DU3NUECKOTO MCCIICIOBAHMUS WM IPOCKTA) HA OCHOBE HOBBIX OOCTOSTEIILCTB,
W3MEHUBIIHUXCS CUTYAIlUH, YCTAHOBJICHHBIX OIIMOOK, BO3HUKIIIUX TPYIHOCTEH;

—OIICHUBATh COOTBETCTBHE PE3YJIbTaTa IENIU U YCIOBHUIM

OMOIMOHATBLHBIA UHTEIJICKT:

—CTaBUTh ceOs HAa MECTO APYroro YeloBeKa B XOJie CIopa WM JUCKYCCHU Ha HAYyYHYIO TE€MY, TTOHMMAaTh MOTHBBI, HAMEPEHHUS U JIOTUKY JIPYroro
[TpunsTHE ce0s M IPYTUX:

—TIpU3HABaTh CBOE MPABO HA OMMOKY MPH pelieHnH (PU3NUeCKHX 3a7a4 WIH B YTBEPKACHUAX HA HayYHbIE TEMBI M TAKOE K€ MPAaBO APYTroTro

[NPEJMETHBIE PE3VJIbTATDBI



7 kj1acce
[IpenMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE JIOJDKHBI OTPAXKATh CHOPMUPOBAHHOCTD Y OOYJAIOIINXCS YMEHUM:

—HCIIOJB30BaTh MOHATHUS: (PU3UUYECKUE U XUMUYECKHEC SIBJICHHUS; HAOIIOICHUE, IKCTICPUMEHT, MOJIIb, TUIIOTE3a; SAMHUIIBI (PU3UYECKUX BEITMINH; aTOM,
MOJIEKYyJIa, arperaTHbIE COCTOSIHHSI BemiecTBa (TBEPIOE, KHUIKOE, Ta3000pa3HOE); MEXaHWYEeCKOe [BIDKCHHE (paBHOMEpPHOE, HEpaBHOMEpHOE,
MPSIMOJIMHEHHOE), TPACKTOPHSI, PABHOACHCTBYIOIIAs cuil, Aedopmarus (ynpyras, IiiacTudeckas), HeBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

—paznuyath sBieHusd (audQy3us; TEIIOBOE JABM)KEHHME YacTHI[ BEIIECTBA; PAaBHOMEPHOE JBM)KEHUE; HEPABHOMEPHOE JBWKEHUE; WHEPLMS,
B3aUMO/ICHICTBUE TEJ; PaBHOBECHE TBEPABIX TEJl C 3aKPEIJIEHHOW OChIO BpAIllCHUs; Nepejada AaBJICHUs TBEPABIMHU TEIaMM, KUIKOCTSIMH U Ta3aMu;
aTMoc(epHOe JaBJE€HME; IJIaBaHUE Tell; MPEBPALICHUS MEXaHWYECKOW SHEpruu) MO ONMUCAHUIO0 MX XapaKTEePHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

—pacrno3HaBaTh MPOSIBIIEHUE HM3YYEHHBIX (DU3MUECKUX SIBICHUN B OKPYKAIOLIEM MHUpE, B TOM 4YHCIE (U3NYECKHE SBJICHUS B MPUPOJIE: MPUMEPHI
JBUKEHUSI C Pa3IMYHBIMU CKOPOCTSIMH B JKMBOM M HEXKMBOMW MPUPOJIE; ACUCTBUE CUIIBI TPEHUS B MIPUPOJIE U TEXHUKE; BIUSIHUE aTMOCPEPHOTO JaBIECHUS
Ha KUBOM OpraHu3M; IJIaBaHuE PbIO; pblYaru B TeJe YelIOBeKa; IPHU 3TOM NEPEeBOAUTH MPAKTUYECKYIO 3a7ady B Y4EOHYIO, BBIICNATH CYIIECTBEHHBIC
CBOMCTBa/MPU3HAKN (PU3NYECKUX SBICHUI;

—OIUCHIBaTh U3yYEHHbIE CBOMCTBA Te U (PU3NYECKHE SIBICHUS, UCTIONb3YS (PHU3HUECKre BETMYHHBI (Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BpEMS, IYTh,
CKOPOCTb, CPEIHSISI CKOPOCTb, CUJIa YIPYTrOCTH, CUjia TSDKECTH, BEC Tejla, CHJla TPEHUs, JAaBiieHue (TBEPIOro Teja, XKUAKOCTH, Ta3a), BbITAIKHUBAIOIIAS
CWJIa, MEXaHMueckas paboTa, MOIIHOCTh, IUIEYO CHJIb, MOMEHT CHJbl, KOA(pGUIUEHT IOJE3HOTO JEHCTBUS MEXaHHU3MOB, KHHETHYECKas M
MOTEHIMATbHAS JHEPrus); NpH OMHCAHMM MPABHIBHO TPAKTOBAaTh (PU3WYECKUI CMBICI HCIONB3YEMbIX BEJIMYMH, MX O0O3HAUEHUS U €IUHULIBI
(bu3nyecKux BEIHYMH, HAXOIUTh (POPMYIIbI, CBA3BIBAIOIINE JaHHYIO (U3UYECKYIO BETUUYHMHY C JIPYTUMHU BEIWYMHAMH, CTPOUTH IPaQUKH U3YYEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BETUUNH

; —XapaKTepu30BaTh CBOWMCTBA Tell, (PU3HUECKUE SABIICHUS U MPOIIECCHI, UCIIOIB3Ys MpaBUiia CIOKEHUs cuil (BAOIb OJHOM NpsaMoi), 3akoH ['yka, 3aKoH
[Tackans, 3akoH Apxumena, MpaBWJIO paBHOBecHs pblyara (0J0Ka), «30J0TOE MPABHUIIO» MEXaHHKHU, 3aKOH COXPAaHEHHUS MEXaHMYECKON SHEpruu; mpu
3TOM J]aBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3alMCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

—O0OBICHITE (bI/ISI/I‘IeCKI/IC SABJICHUS, ITPOLECChI U CBOMCTBA TCJI, B TOM 4YHUCJIC U B KOHTCKCTC CI/ITyaI_II/Iﬁ IIPAKTUKO-OPUCHTHPOBAHHOI'O XapaKTeEpa:
BbBIABJIATE IIPUYHUHHO-CICACTBCHHLIC CBA3HU, CTPOUTH 00bsACHEeHHE U3 1—2 JOrMYeCKHX IIaroB C OHOpOﬁ Ha 1—2 HN3Y4YCHHBIX CBOICTBA (bHSPI‘ICCKPIX
HBHGHHﬁ, (I)I/I3I/I‘ICCKI/IX 3daKOHAa HUJIKM 3aKOHOMCPHOCTH;

—pfCiuaTb pvaéTHBIC 3aJa4u B 1—2 HeﬁCTBHH, HCIIOJIb3YA 3aKOHBI U (1)OpMyj'IBI, CBA3BIBAIOIIHC (bHSI/I‘ICCKI/IC BCJIMYMHBI: HA OCHOBC aHaJIn3a YCJIIOBHUA
3alauu 3allMChIBATb KPATKOC YCIIOBHUC, IOJACTABJIATH (1)H31/ILIGCKI/IC BCJIIMYMHBI B q)OpMy.]'IBI U IIPOBOIUTH paC‘IéTBI, HaxXoJuThb CIIPABOYHbBIC INAHHBIC,
HeO6XOI[I/IMBIe AJId peHICHUA 3a1a4, OICHUBATH PCAITMCTUIHOCTD HOJIy‘ICHHOfI q)HSquCKOﬁ BCIIMYHHBI,

—pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEIIUTbh MPH MOMOIIM (HU3UYECKUX METOJOB; B OINMCAHWU MCCIEIOBAHUS BBIJICNATH MPOBEPsieMOe
NpeanosokeHue (TUNoTe3y), pa3iuyaTh U MHTEPIPETHPOBATh MOJIYYEHHBIH PE3y/lbTaT, HaXOAUTh OIIMOKM B XOJE€ OMbITA, JeNaTh BBIBOJBI IO €ro
pe3yabpTaTam;



—IIPOBOJIUTH OTIBITHI IO HAOIIOICHUIO (PU3UIECKHX SBICHUHN WK (PU3UYECKUX CBOWCTB Tel: (JOPMYIUPOBATH MIPOBEPSEMBIC MPEATIOIOKCHHSI, COOUPaTh
YCTaHOBKY U3 MPEII0KEHHOTO 000PYA0BaHHUS, 3aMMCHIBAThH XOJI OMBITA H (POPMYITHUPOBATH BHIBOIBL;

—BBITNIOJIHATH MPSMBIC U3MEPEHUSI PACCTOSHUS, BPEMEHHU, MAcChl Tea, 00bEMa, CHIIBI U TEMIEPaTyphl ¢ MCIOJIb30BAHUEM aHAJIOTOBBIX M IH(PPOBBIX
puOOPOB; 3aMUCHIBATH MOKA3aHHS MPUOOPOB C YIETOM 3aIaHHON a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUH;

—IIPOBOJIUTh MCCIIEIOBAHUE 3aBUCUMOCTH OJHON (DPM3MYECKON BENIWYHMHBI OT APYTOM C UCIIOJIB30BAaHUEM IPSMBIX M3MEPEHHU (3aBUCHMOCTH ITyTH
PaBHOMEPHO JIBHXKYIIETOCS Teja OT BPEMEHHU ABMKEHHUS TeJla; CHJIbI TPEHHS CKOJIbKEHUS OT Beca Teja, KauecTBa 0OpabOTKU MOBEPXHOCTEW TEJ U
HE3aBHCUMOCTH CHJIbI TPEHHUS OT IJIOUIaJM CONPUKOCHOBEHUS TEN; CHUJIbl YIIPYrOCTH OT Y/UIMHEHMS NPYKUHBI; BBITAJKUBAIOLIEH CUIIBI OT 00BEMA
MOTPYKEHHOW YacTH TeJa U OT IUIOTHOCTH JKHJIKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Tela, OT TIIyOWHBI, Ha KOTOPYIO MOTPYKEHO TEIO; YCIOBHIMA
IJIaBaHMs TeJl, YCIOBUN paBHOBECHUsl pblyara M OJOKOB); y4aCTBOBATh B IJIAHUPOBAHUHU Y4eOHOTO HCCIIEOBaHUS, COOMpPATh YCTAHOBKY U BBINOJHSTH
U3MEepeHus, cieays NpeasIoKEeHHOMY IUIaHy, (PUKCHpOBATh pe3yJbTaThl IMOJYYEHHOW 3aBUCHUMOCTH (U3WYECKHX BEIMYMH B BHUJE IPEIONKEHHBIX
Tabnui 1 rpaduKoB, Ae7aTh BHIBOABI 0 Pe3yabTaTaM MCCIEI0BaHUS;

—IPOBOJUTb KOCBCHHBIC N3MCPCHUSA (i)I/ISI/ILIeCKI/IX BCIIMYNH (HJ'IOTHOCTI) BeIECCTBA KUIAKOCTHU U TBép)IOFO TCJIa; CUjia TPCHUA CKOJIBKCHUSA, TaBJICHHUC
BO3/IyXa; BRITAIKUBAIOIIAS CHJIA, IEHCTBYIOIIAs HA TTOTPYKEHHOE B JKUJIKOCTD TEJ0; KOA(PGUIIMEHT MOJE3HOTO JEHCTBUSI MMPOCTHIX MEXaHU3MOB), CIIETYsI
Hpe)]J'IO)KeHHOI\/'I HHCTPYKOHWH: ITPU BBINIOJTHCHHUN I/I3MepeHI/II\/’I CO6I/IpaTI) SKCIICPUMCHTAJIbBHYIO YCTAHOBKY M BBIYHCIIATH 3HAYCHUC HCKOMOU BCIIMYHUHBI, —
coOro1aTh MpaBUiia TEXHUKU 0€30TIaCHOCTH MpU paboTe ¢ 1abopaTopHBIM 000PYI0BAHHEM;

—YKa3bIBaTh MPUHIUIBI JEHCTBUS TPUOOPOB U TEXHUUYECKUX YCTPONCTB: BECHI, TEPMOMETP, JUHAMOMETP, COOOIIAIOIINECS COCYAbl, OapoMeTp, phlyar,
MOJIBWKHBIM U HETOABHUKHBIN 00K, HAKJIOHHAS INIOCKOCTb;

—XapaKTepU30BaTh MPHUHIIMIIBI ASUCTBUS U3YYCHHBIX MPUOOPOB M TEXHUUECKUX YCTPOICTB C OMOPOM HA MX OMHCAHUS (B TOM YMCIE: HMOJIINITHUKH,
YCTPOICTBO BOJOIPOBOA, THAPABIMUECKUN ITpecc, MAHOMETP, BEICOTOMED, OPIIHEBON HACOC, apEOMETP), UCIOJIb3YS 3HAHUS O CBOMCTBAX (hU3UYECKUX
SIBJICHUN ¥ HEOOXOAUMBbIE (PU3NYECKHe 3aKOHBI M 3aKOHOMEPHOCTH;

—TIIPUBOANUTH MPUMEPHI / HaXOIUTh UHGOPMALUIO O MPUMeEpax MPAaKTUYECKOTO HCIHOJIb30BaHUS (DHU3MUECKUX 3HAHUU B TOBCEIHEBHOM JKHU3HM IS
obOecrieueHrs 0e30MacHOCTU MpH OOpalleHMH ¢ MNpudopaMu M TEXHUYECKMMH YCTPOWCTBAMH, COXPAaHEHHUS 3I0POBbs M COONIIONIEHUS HOPM
HKOJIOTMYECKOTO MOBEJICHUS B OKPY’KaIoIIEeH cpejie;

—OCYILICCTBIIAITh 0T60p HNCTOYHHMKOB I/IH(bOpMaI_II/II/I B CCTH HHTepHeT B COOTBCTCTBUHU C 3aJJaHHBIM ITIOMCKOBBIM 3aIIpOCOM, Ha OCHOBC HMCIOIIUXCA
3HAHUU U HYTGM CpaBHCHU PA3JIMYHbIX HCTOYHHUKOB BBLICIIATDH I/IH(i)OpMaI_II/II-O, KOTOpas ABJIACTCA HpOTHBOp@‘IPIBOfI HJIA MOKET OBITh HCHOCTOBepHOﬁ;
—HCIIOJIb30BAaTh IIPHU BBITIOJIHCHUU y‘le6HLIX 3aJaHuM HAaYYHO-IIOITYJIAPHYIO JIUTEPATYPY (1)I/ISI/ILICCKOFO COACPpIKaHUs, CIIPABOYHBIC MaTCPpHAJIbl, PECYPCBI
CCTHU I/IHTCpHCT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAaHUA TCKCTA, Hp606p2130BaHI/I${ I/IH(i)OpMaI_II/II/I W3 OJTHOM 3HAKOBOM CHUCTEMEI B APYT'YIO;

—C03aaBaTb COOCTBEHHEIC KpaTKUC IMMUCbMCHHLIC U YCTHBIC COO6IJ_ICHI/I$I Ha OCHOBE 2—3 MCTOYHHKOB I/IH(I)OpMaI_[I/II/I (I)I/I3I/I‘-ICCKOFO COJCpIKaHusd, B TOM
qucCie l'[y6J'II/I‘-IHO ACJIaTh KPaTKHUC COO6H.[€HI/I$I O pE3yJIbTaTaX MPOCKTOB HIIN y‘Ie6HBIX I/ICCJIGI[OBaHPlﬁ; IIpu 3TOM T'paMOTHO HCIIOJIE30BATh H3y‘leHHBII>'I
MOHSTUMHBIN arrapar Kypca (I)I/I3I/IKI/I, COMIPOBOXKAATh BBICTYIIJICHUC Hpe3eHTaL{I/IeI>'I;



—TIpY BBINIOJHEHUH y4EOHBIX POEKTOB U UCCIIEIOBAHUI paclpenesaTh 0043aHHOCTU B IPYIIE B COOTBETCTBUH C ITOCTABJIEHHBIMU 33Ja4yaMHu, CJI€UTh
3a BBINIOJHEHHWEM IUIaHA JCHCTBUM, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIQ[ B JEATEIBHOCTb TPYIIIBL, BBICTPAaUBAaTh KOMMYHHUKATHBHOE
B3aUMOJICICTBUE, YYUTHIBAsI MHEHHUE OKPYKAIOILMX

8 kiacc
[IpenMeTHBIC pe3yabTaThl HA 6a30BOM YPOBHE JIOJDKHBI OTPAXXaTh C(HOPMHUPOBAHHOCTE Y OOYUAIONINXCS YMCHHIA:

—MCIO0JIB30BAaTh MOHATHUA: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE ABUKEHUE aTOMOB U MOJIEKYJI, arpEraTHbIe COCTOSHUS BEIECTBA, KPUCTAIUINYECKHUE U
amMop¢HbIe TeNla, HACHIIECHHBIH 1 HeHACBIICHHBIN 1Map, BIAXHOCTh BO3/IyXa; TEMIIEpaTypa, BHYTPEHHSS SHEPT U, TEIUIOBON JBUTATEINb; SJIEMEHT APHBII
NMEKTPUYECKUH 3apsiJl, JIEKTPUUECKOE I10JI€, IPOBOAHUKN U JUIICKTPUKH, IIOCTOSHHBIN JIEKTPUYECKUM TOK, MATHUTHOE TI0JIE;

—pa3nuyath ABJIEHUS (TEMJIOBOE paclIMpeHHe/cxKaTHe, TeIulonepenada, TEIUIOBOE pPaBHOBECHE, CMadyMBaHHUE, KalWUISIPHBIE SIBICHUS, UCHapeHue,
KOHACHCAlWA, INIaBJICHUEC, KPHUCTAIIIN3alusil (OTBepHeBaHI/IG), KHIICHUEC, TCILIOoIIEpEaada (TGHJ’IOHpOBOZ{HOCTB, KOHBCKIIUA, I/I3J'Iy‘I€HI/Ie); QJICKTPU3alrA
TCII, B3aHMOHCﬁCTBHe 3apA0B, I[GﬁCTBPISI OJICKTPUYECKOTO TOKA, KOPOTKOC 3aMbIKAHHC, BSaHMOﬂeﬁCTBHe MarsuToB, )IGI\/'ICTBI/IC MAarduTHOI'O II0JIA
Ha IMPOBOJHUK C TOKOM, JJICKTPOMArHHUTHasi I/IHJIYKIII/ISI) MO0 OMHMCAHUIO HUX XaAPAaKTCPHBIX CBOWICTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIINUX JAaHHOC
(buznyecKoe sIBICHUE;

—pPacCIIO3HaBaTh MPOSABJICHUC N3YYCHHBIX (bI/ISI/I'-IeCKI/IX SIBJIEHUU B OKpyXaromeM MHPE, B TOM YUCIIC (1)I/ISI/I‘IeCKI/Ie SABJICHUS B IIPUPOJAC: TOBEPXHOCTHOC
HATSHKCHHWE M KalWUIAPHBIC SIBJICHUS B TMPUPOJIC, KPUCTAUIBI B mpupoje, u3nydeHue CoiHIla, 3aMep3aHue BOJIOEMOB, MOPCKHE OpW3bI, 0Opa3oBaHUE
POCHI, TyMaHa, UHesl, CHETa; SJICKTPUYECKHUE SIBIICHUS B aTMOc(epe, AIIEKTPUIECTBO KUBBIX OPraHMU3MOB; MarHUTHOE T0JIe 3eMITH, Apeid MoTt0CcoB, poIib
MarHWTHOTO TIOJISL JUTSL JKM3HH Ha 3emiie, MOJIIPHOE CHUSHHE;IPH 3TOM TEPEBOJUTH MPAKTHYECKYIO 3alady B y4eOHYIO, BBIICISATH CYNICCTBEHHBIC
CBOMCTBA/MpU3HAKU (PU3NYECKUX SBIICHUIA;

—OIUCHIBATh W3Y4YEHHBIE CBOMCTBA TeNl U (PU3NUECKUE SBJICHUS, UCIONB3YS (GU3NYECKUE BEIUYUHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPTUs, KOJIUYECTBO
TEIUIOTHI, yJeNbHAs TEIUIOEMKOCTh BEIIECTBa, yJeNbHAs TEIUIOTa IUIABJICHUS, YAeIbHAs TEIJIOTa MapooOpa3oBaHus, yZelbHas TEIUIOTa CropaHHs
TOIUTMBA, KO3((UIMEHT TMOJIe3HOTO JEHCTBUS TEIUIOBOM MAIllMHBI, OTHOCHUTEIbHAs BJIAXKHOCTb BO3JyXa, OJJEKTPUUECKUN 3apsi, Ccuila TOKa,
ANIEKTPUYECKOE HAIpPsKEHHE, COMPOTHUBIIEHWE IMPOBOJHMKA, YIEIbHOE CONMPOTHBIICHHE BEUIECTBAa, pab0Ta U MOLIHOCTH AJIEKTPUYECKOTO TOKa); MpHU
ONHCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCIOJIb3YEMbIX BEIMUNH, 0003HAYCHHS U €AUHUIIBI (DU3HMUECKUX BEITUYHMH, HAXOIUTh (DOPMYIIHI,
CBSI3BIBAIOIIIME JAHHYIO (PM3UYECKYIO BEIMYMHY C APYTUMU BEIMUMHAMH, CTPOUTH I'paUKU NU3YUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIHUNH;

—XapaKTCpU30BaTb CBOMCTBaA TCII, q)HSI/I‘leCKI/Ie SABJICHUS W IHPOUECChI, HCIIOJb3yd OCHOBHBIC IIOJIOKCHUSA MOJ'I@Ky.]'IHpHO-KHHGTH‘lGCKOﬁ TCOpUH
CTPOCHHA BCLICCTBA, NPUHOUII CYIICPIIO3UIUN nojueu (Ha Ka4€CTBCHHOM ypOBHe), 3aKOH COXpPaHCHHUA 3apsaaad, 3aKOH Oma AT yd4aCTKa LCIHU, 3aKOH
ZI)I(O}’JIH—HCHH&, 3aKOH COXpaHCHHUA SHEPIUU; IIpU 3TOM JaBaThb CIIOBECHYHO (1)0pMy.]'II/IpOBKy 3aKOHa U 3allMCbIBATb €ro MaTCMAaTHYCCKOC BBIPAXKCHUC,
—O0OBACHATH (I)I/I3I/I"ICCKI/IC mponeccol 1 CBOMCTBa TCJI, B TOM YHUCJIC U B KOHTCKCTC CI/ITyaLII/Iﬁ MMPAKTHUKO-OPUCHTUPOBAHHOTO XapaKTepa: BBIABIIATH
NMPpUYNHHO-CJICACTBCHHBIC CBA3U, CTPOUTH 00BsICHEHHE M3 |—2 JIOTMYECKHX IIIaroB C OHOpOﬁ Ha 1—2 HN3YYCHHBIX CBOMCTBa Q)HSI/I‘IGCKI/IX HBJ'IeHHfI,
(I)I/ISI/ILICCKI/IX 3aKOHOB HUJIN 3aKOHOMepHOCTeI>'I;

—pcelIaThb pvaéTHBIC 3aga4yu B 2—3 Z[eﬁCTBHH, HCITOJIb3Yyd 3aKOHBI U (I)OpMy.TIBI, CBA3BIBAIOIIHC (I)I/BI/I‘-ICCKI/IC BCJIMYHHBI: HA OCHOBC aHAJIN3a YCJIOBHUA
3alauu 3alHrCbIBATh KPATKOC YCIIOBHC, BBIABJIATH HCAOCTATOK NAHHBIX UIA PCIICHUA 3a/ldavu, BBI6I/IpaTB 3aKOHBbI U (I)OpMYJ'ILI, HCO6XOI[I/IMBIC I e€
peuicHud, IpOBOAUTH paC‘{éTBI " CPAaBHUBATH NNOJIYUCHHOC 3HAYCHHUC (I)I/I3I/I‘-ICCKOI\/'1 BCJIIMYNHBI C U3BCCTHBIMHA JaHHBIMU,



—pacmo3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXXKHO PEIIUTh IPH MOMOINM (U3UYECKUX METOIOB; HCIONB3Yys OIHMCAHUE WCCIEAOBAHMS, BBIJICIATH
MIPOBEPSIEMOE MPENIOI0KEHNE, OLIEHUBATH MPABUIBHOCTD MOPSAKA MIPOBEJCHUS UCCIIETOBAHMS, JIETIaTh BHIBOJIBI; —IIPOBOAUTH OTIBITHI 110 HAOIIOICHUIO
(bu3nUeCKuX SBICHUH MU (U3NIECKUX CBOMCTB Tl (KaWJUISIPHBIC SIBICHHS, 3aBHCUMOCTD JaBJICHHUS BO3yXa OT €ro 00b&Ma, TeMIepaTypbl; CKOPOCTH
mporecca OCTHIBAHUS/HATPEBAHUS NIPU U3IYUYEHHH OT IBETA M3JIyYalOUIeH/OTIONIAIONIeH TOBEPXHOCTH; CKOPOCTh MCHAPEHHs BOABI OT TEMIIEPATY PbI
KUJKOCTU U IUIOINAAM €€ MOBEPXHOCTH; IEKTPHU3aLUs TEJI U B3aMMOJCHCTBHUE DJIEKTPUYECKUX 3apsA0B; B3aUMOJCHCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MarHUTHBIX I1OJIEN MTOCTOSIHHBIX MarHUTOB; JCHMCTBUsS MarHUTHOIO IIOJIS HA IPOBOJHHUK C TOKOM, CBOMCTBA JIEKTPOMAarHuTa, CBOMCTBA
AIIEKTPOIBHUTATEISl MMOCTOSIHHOTO TOKa): (pOpPMyIUpOBaTh MpOBEpsSEMBbIC MPEINOJI0KEHUs, COOMPATh YCTAaHOBKY M3 IPEIIOKEHHOTO 000PYIOBaHMS,
ONMCHIBATh X0/ OTbITA U (POPMYIUPOBATH BHIBOJBL;

—BBIIIOJIHATH NPSAMBIE U3MEPEHMSI TEMIIEpaTypbl, OTHOCUTEIBHON BIAXXHOCTH BO3[yXa, CHJIbl TOKAa, HAIPSDKEHUS C HCIIOJIb30BAHMEM aHAJIOTOBBIX
pruOOPOB U TATYMKOB PU3NYECKUX BETUUHH; CPAaBHUBATh PE3YJIbTAaThl U3MEPEHUN C YUETOM 3aJJaHHON aOCOIIOTHOM MOTIPELTHOCTH;

—TIPOBOJIUTh HCCIIEJJOBAHUE 3aBUCHUMOCTH OJHOM (U3MYECKOW BEIUYMHBI OT JpPYroil C MCHOJIb30BAaHUMEM NPSIMBIX H3MEpPEHUH (3aBUCHMOCTh
COIIPOTHUBIICHUs INPOBOJHMKA OT €ro JJIMHBI, IJIOMIAJU IOMNEPEYHOI0 CEYEHUs M YAEIbHOTO CONPOTHBIICHMS BEIIECTBA IIPOBOJHUKA; CHIIBI TOKa,
UIYIIEr0 4Yepe3 MPOBOJHUK, OT HANpPSHKEHMs] Ha IPOBOJHUKE; HCCIENOBAaHUE TOCIENIOBATENIbHOTO U MapajlyiebHOIO COEIMHEHHM NPOBOJHUKOB):
IUTAaHUPOBATh HCCIIE0BaHUE, COOMPATh YCTAHOBKY U BBITIOJIHATH U3MEPEHMUS, CIEeAys MPEUIOKEHHOMY IUIaHy, (PUKCHpOBaTh pe3yNbTaThl MOTYYEHHON
3aBUCHUMOCTH B BUJI€ TaOJIUI U TpaduKOB, 1€1aTh BHIBOBI 0 PE3YJIbTaTaM MCCIIEIOBAHUS;

—IPOBOJUTb KOCBCHHBIC M3MCPCHUA (1)I/I3I/II-IGCKI/IX BCIIMYNH (YJIQJ'H)HaSI TEIUIOEMKOCTD BCIIECTBA, COIIPOTUBJIICHHUE IIPOBOIHHKA, pa60Ta 1 MOIIHOCTH
ANIEKTPUYECKOTO TOKA): IUIAHMPOBATh M3MEPEHUs, COOMpPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CJIEIys IMPEUIOKEHHOW WHCTPYKIUH, W BBIYUCISATH
3HAa4YCHUE BEJIINYHHEI,

——coO01aTh TIpaBuiia TEXHUKH 0€30MacHOCTH P paboTe ¢ 1aOOpaTOPHBIM 000PYI0BAHUEM;

—XapaKTepu30BaTh MPHHIUIBI JCHCTBHS W3YyYCHHBIX NMPUOOPOB M TEXHHUYECKMX YCTPOMCTB C OMOPOH Ha WX OMUCAaHUSA (B TOM YHCIE: CHCTEMa
OTOTUICHHSI JIOMOB, TUTPOMETp, TapoBas TypOWHA, amIIepPMETpP, BOJBTMETP, CUETUMK AIIEKTPHUCCKOW HSHEPIUH, DICKTPOOCBETHTEIBHBIC MPHOOPHI,
HarpeBaTesIbHbIE ICKTPONPUOOPHI (IPUMEPHI), MIEKTPUICCKUAE TPEAOXPAHUTENH; IEKTPOMArHHT, JIEKTPOIBUTATENb MOCTOSIHHOTO TOKA), UCIOJb3Ys
3HAHUS O CBOWCTBAaX (PM3UYECKUX SBJICHUN U HEOOXOAUMBIC (PU3HUYECKIE 3aKOHOMEPHOCTH;

—pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M M3MEPHTENIbHBIC MPUOOPHI 10 CXEMaM M CXEMATUYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMET,
TEPMOC, TICHXPOMETpP, THIPOMETpP, JBUTATEb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOI, pEOCTaT); COCTABJIATH CXEMbI JJICKTPHUECKUX IMEened ¢
MOCIICIOBATEIBHBIM U MAPaJUICIIbHBIM COCTUHCHHUEM JJIEMEHTOB, Pa3linyas YCJIOBHBIC 0003HAUYCHUS DJIEMEHTOB AJICKTPHUUYECKHUX IEMNeH; —IPUBOIUTh
MPUMEPBI/HAX0IUTh MH(POPMAIMIO O MPHUMEPax MPAKTHUYECKOTO HCIOJIb30BaHUS (PU3MUECKUX 3HAHWA B TOBCEJIHEBHOW JXU3HHU JUIsI OOECICUYCHUS
0€30IaCHOCTH IPH 00paleHUH ¢ TPUOOPAMH U TEXHUYECKHUMH YCTPOUCTBAMHE, COXPAHEHUS 3JI0POBbsI U COOJIOJICHHUSI HOPM JKOJIOTHUECKOTO TTOBEICHHS
B OKpYIKaroIen cpee;

—OCYILIECTBJIATh TIOUCK HMHPOPMAIUU (PHU3HUYECKOTO COJCpKaHUsS B ceTH VIHTEpHET, Ha OCHOBE HWMECIONIMXCS 3HAHUH W TYyTEM CpaBHEHUS
JOTIOTHUTEIHHBIX HICTOYHUKOB BBLACTISITH HHPOPMAIIUIO, KOTOPAs SIBISIETCS MPOTUBOPEUUBOM M MOXKET OBITh HEJJOCTOBEPHOM;

—MCIIOJIb30BATh MPHU BBIMOJTHEHUN YUEOHBIX 3a/IaHUN HAyYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3HUUECKOTO COoAep KaHUs, CIPABOYHBIE MaTEPHUAIIbl, PECYPCBI
cetu VHTepHeT; BNajeTh MpHUEMaMU KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHGOPMAIIMK U3 OJHOM 3HAKOBOM CHUCTEMBI B JIPYT'yI0; —CO3/1aBaTh
coOCTBEHHBbIE MUCHMEHHBIE U KPAaTKHE YCTHBIE COOOIeHus, 00001mas nHGOOPMAIMI0 U3 HECKOJBKHUX UCTOYHHKOB (DU3UYECKOTO COACPIKAHMS, B TOM
quclie MyONMMYHO TPEJCTABIATH Pe3yIbTaThl MPOEKTHOW WIIM HCCIENOBATENbCKON AEATEIHbHOCTH; MPH 3TOM TPAMOTHO HCIOJIb30BaTh HM3yYCHHBIN
MOHATHIHBIN ammapaT Kypca (U3uKH, COMPOBOKAATH BBICTYINICHUE TIPE3CHTALIUCH;



—TIIpU BBITIOJHEHUN YYEOHBIX MPOEKTOB M HCCICAOBAHUH (U3MUECKUX NPOIECCOB pPACHPEACTATh OOS3aHHOCTH B TpYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 3a/la4aMH, CJCIUTh 3a BBINIOJHEHHWEM IUIaHA JEHCTBMI M KOPPEKTHPOBATh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAJ B
NEeATeIbHOCTD IPYIIIBL; BEICTPAUBaTh KOMMYHUKATHBHOE B3aMMOACHCTBHE, TPOSIBIISAS TOTOBHOCTD pa3peniaTb KOH(QIUKTHI

9 kiaacc
[IpenMeTHBIC pe3yabTaThl HA 6a30BOM YPOBHE JIOJDKHBI OTPAXKaTh C(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMCHHI:

—MCII0JIb30BaTh MOHITHS: CUCTEMA OTCUETA, MaTepuaibHas TOUKa, TPAEKTOPHsL, OTHOCUTEILHOCTh MEXaHUYECKOTO IBIKEHUS, Aepopmanus (ynpyras,
IJIacTUYeCKas), TPeHHUEe, HEHTPOCTPEMUTEIbHOE YCKOPEHHUE, HEBECOMOCTh U MEPErpy3KH; LIEHTP TKECTH; aOCOJIIOTHO TBEPAOE TEJIO, LIEHTP TSKECTH
TBEPAOrO Tella, pAaBHOBECHE, MEXaHWYECKHME KoJIeOaHWsl U BOJHBI, 3BYK, HWH(QPa3ByK MU yJIbTPa3BYyK; OJJIEKTPOMArHWTHbIE BOJIHBI, IlIKasa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTAIbHO30PKOCTb, CIIEKTPhl UCITYCKAaHUS U MOTJIOLIEHMS; anb(a-, OeTa- U raMma-u3JIydeHus, U30TOMbI,
sIIEpHasl DHEPreTHKa,

—pa3nuyath SBJICHHUS (PaBHOMEPHOE W HEpPaBHOMEPHOE MPSMOJMHEHMHOE IBIKEHHE, PABHOYCKOPEHHOE MPSMOJUHEHHOE JBIDKEHHE, CBOOOIHOE
MajJieHue TeJl, paBHOMEPHOE IBMKEHHUE IO OKPYKHOCTH, B3aWMOJICHCTBUE TEJl, PEaKTHUBHOE ABW)KEHHUE, KOJEOATEeNbHOE NBIKCHHE (3aTyXalolue U
BBIHYX/ICHHbIE KOJIeOaHus1), pe30HaHC, BOJHOBOE JABI)KEHHE, OTPaXXEHUE 3BYKa, MPSMOJIMHEHHOE PaCIPOCTpaHEHNE, OTPAaXKEHUE U MPEIOMIIEHUE CBETa,
MOJIHOE BHYTPEHHEE OTpa)KEHHE CBETA, Pa3jio’KeHUE Oeoro CBeTa B CIIEKTP M CIOKEHHE CIEKTPAJIbHBIX IIBETOB, UCIEPCHS CBETA, €CTECTBEHHAs
PaIMOaKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOTO CIIEKTpAa W3JIYUCHUS) 10 OIMHCAHWI0 HMX XapaKTePHBIX CBOWCTB W HAa OCHOBE OIIBITOB,
JNEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

—pacrno3HaBaTh MPOSIBICHUE M3YUYEHHBIX (U3NYECKUX SIBIICHUN B OKpYXKalolleM Mupe (B TOM yucie (U3NYECKUE SIBJICHUS B MPHUPOJE: MPUIUBBI U
OTJIUBBI, ABWKEHUE TiaHeT COJHEYHOM CHCTEMbI, PEaKTUBHOE ABIKEHHE >KHMBBIX OPraHHU3MOB, BOCIPHUSTHE 3BYKOB >KMBOTHBIMHU, 3EMIIETPSICEHHUE,
ceificMuueckre BOJHBI, I[yHaMH, 5XO0, I[BETa TeJl, ONTHYECKUE SIBJICHHS B MpPHUpOJE, OMOIOrMYecKoe IeMCTBHE BHJIMMOTO, YIbTpadHOJIETOBOTO M
PEHTT€HOBCKOTO M3JY4YEeHH; €CTEeCTBEHHBIN pagloaKTUBHBIA (POH, KOCMHUYECKUE JTy4H, PaJHOAaKTUBHOE M3JIy4Y€HHUE MPUPOTHBIX MUHEPAJIOB;ICHCTBHE
PaZMOAKTUBHBIX H3Iy4EeHHI Ha OpraHu3M 4YeJloBeKa), NMPU 1TOM IMEePEeBOAUTH MPAKTUUYECKYIO0 3aJady B Yy4eOHYIO, BBLICISATH CYIIECTBEHHBIE
CBOMCTBa/MpPU3HAKN (PU3NYECKUX SBICHUI;

—OIIUChIBATh U3YYCHHBIC CBOMCTBA TENI M q)HSquCKHe SIBJICHUS, UCIIOJIB3Ys (1)I/IBI/IIIGCKI/I€ BCINYHMHBI (CpeI[HSISI U MI'HOBCHHAs CKOPOCTb TCJIa IIpH
HCPAaBHOMCPHOM ABUKCHUHN, YCKOPCHUC, IICPEMCIICHUC, ITYTh, YIJIOBAs CKOPOCTb, CHUJIda TPCHUS, CUJIa YIIPYT'OCTU, CHUJIa TSAXKECTU, YCKOPCHUC CBO6OI[HOFO
MmaacHus, BEC Tejld, UMITYJIbC TCJId, UMITYJILC CHUJIbl, MCXAHUYCCKAA pa60Ta U MOIIHOCTDb, IOTCHIOUAJIbHAA SHECPIUuA TCJa, IIOJHATOrO HaJl IIOBECPXHOCTBIO
3CMJIM, IIOTCHUOUAJIbHAA SHCPIUs Cc)KaToOM IPYXXUHbI, KHHCTUYCCKAA DHEPIruia, IMOJIHAA MEXaHUYCCKas DHEPIrusd, INepuo U 4acToTa KOH€6aHI/II71, JJIHNHa
BOJIHBI, TPOMKOCTb 3BYKa W BbICOTa TOH4, CKOPOCTHL CBCTA, IIOKA3aTCJIb NPCIOMIICHUA Cpe,ﬂLI); IIpyu OIMHCAHUU IIPABUJIBHO TPAKTOBATbH q)HSquCKHﬁ
CMBICJI UCITIOJIb3YCMBbIX BCIIMYHNH, 0003HAYCHHS U CAUHUIIbI (1)I/I3I/I‘IGCKI/IX BCIIMYHH, HAXOAUTH (I)OpMyJIBI, CBA3BIBAKOIINEC JAHHYIO (I)I/ISI/ILIGCKYIO BCIIMYUHY
C ApYriMHU BCIUYNHAMU, CTPOUTH rpa(I)I/IKI/I HU3YUYCHHBIX 3aBHCHUMOCTEM (1)I/I3I/I‘IGCKI/IX BCIIMYHH,

—XapaKTCPU30BaATb CBOMCTBA TCII, (I)I/ISI/I‘IGCKI/IG SIBJICHUS U MIPOLECChI, UCIIOJIB3YS 3dKOH COXpPAHCHUA DHECPTUH, 3dKOH BCCMUPHOTO TATOTCHHS, ITPUHIIUAIL
CYIICPIIO3UINHN CHUIT, TPUHIHUII OTHOCUTCIIBHOCTH FaJ'IHJ'IefI, 3aKOHBbI HBIOTOHa, 3daKOH COXPAaHCHUSA UMITYJIbCA, 3aKOHbI OTPAKCHUA U NIPCIIOMIICHHA CBCTA,



3aKOHBI COXPAHEHUS 3apsAA0BOTO ¥ MAaCCOBOTO YHCEI MPH SJEPHBIX PEAKLHUAX; IPU 3TOM JaBaTh CIOBECHYIO (DOPMYTHUPOBKY 3aKOHA U 3alUCHIBATH €r0
MaTeMaTUYECKOE BBIPAKECHUE;

—OOBACHATD (pU3MUYECKHE MPOIECCH M CBOIMCTBA TEN, B TOM YHCJE M B KOHTEKCTE CUTYallMi NMPAaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MIPUYMHHO-CIICICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE M3 2—3 JOTMYECKHX IIaroB ¢ OMOPOM Ha 2—3 M3y4YCHHBIX CBOMCTBA (DM3NYECKUX SIBJICHUH,
(U3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

—pemaTh pacu€THBIC 3a7aydl (OMUpAIOUIMECs Ha CUCTeMy M3 2— 3 ypaBHEHHWI), HCIOJIB3ySd 3aKOHBI M (OPMYINbI, CBS3BIBAIOIINE (U3NIECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHSI 3a/1a4M 3alTUCBHIBATh KPATKOE YCIOBHE, BBISABISTH HEJOCTAIONINE MM H30BITOUYHBIC JAHHBIE, BBIOMPATh 3aKOHBI U
(bopmynbl, HEOOXOAUMBIE IJISI PEIICHUS, MPOBOIUTH PACYETHl W OLCHHMBATH PEATMCTHYHOCTH IMOJYYEHHOTO 3HAYCHHS (DU3NYECKON BEITHYMHBI, —
pacrno3HaBaTh POOJIEMbI, KOTOPHIE MOYKHO PEIIUTh MPH NOMOIIM (PU3UUECKUX METOJIOB; MCIIONb3YS ONMKUCAHUE UCCIIEI0OBAHUS, BBIACIATH IPOBEPIEMOE
MIPENIOJIOKEHNE, OLEHUBATh MPAaBUIBHOCTh MOPsKA IMPOBEICHHS MCCIENOBAHMS, J€JaTh BBIBOJbI, HHTEPIPETUPOBATh PE3YIbTAThl HAONIOJIEHUN U
OIIBITOB;

—TIPOBOJIUTH OMBITHI IO HAOIIOACHUIO (PU3NUECKUX SBJICHUN MM (PU3NUECKUX CBOMCTB Tell (M3ydyeHue BTOporo 3akoHa HproTOHA, 3aKOHA COXpaHEH Ust
SHEpPruy; 3aBUCUMOCTb Nepruoja KojaeOaHu MPYyKUHHOTO MasTHUKA OT MacChl Tpy3a U KECTKOCTHU MPYKUHBI U HE3ABUCUMOCTh OT aMIUIUTY]Ibl MaJIbIX
KoJieOaHuil; MPSMOJIMHENHOE pPaclpOCTPAHEHUE CBETa, pa3jiokeHHe OeJoro cBeTa B CIEKTP; M3y4YEHHE CBOMCTB M300pakeHHs B IIJIOCKOM 3epKajie
MU CBOMCTB M300paKECHUS TIPEAMETA B COOMPAONICH JTHMH3E; HAOIIOACHHE CIIONIHBIX W JTUHEHYATHIX CIIEKTPOB M3JIYUCHHUS): CAMOCTOSITEILHO COOMPATh
YCTaHOBKY U3 U30BITOYHOTO Habopa 000pyI0BaHMsI; ONUCHIBATH XO/JI OIBITA U €r0 Pe3y/IbTaThl, POPMYIUPOBATH BHIBOIBL;

—TPOBOJIUTh TPH HEOOXOJMMOCTH CEpPHIO MPSIMBIX H3MEPEHHH, OMpenelsisi cpelHee 3HAYCHUE H3MEpsSeMOil BeMWYHHBI ((POKYCHOE pacCTOSTHUE
cobuparoIei JTMH3b1); 000CHOBBIBATH BEIOOP CIIOCO0a M3MEPEHUS/H3MEPUTEIHHOTO MPUO0Pa;

—TIPOBOJIUTh MCCIEI0BAHNUE 3aBUCUMOCTEHM (DU3MUECKHUX BEJIWYUH C MCMOJIb30BAaHUEM IMPSAMBIX H3MEPEHHH (3aBHUCHUMOCTh MYTH OT BPEMEHH IpH
PaBHOYCKOPEHHOM JBWKEHHHM 0Oe3 HauyalbHOM CKOPOCTH; MEpHUoAa KOJeOAHWH MaTeMaTH4YeCKOro MasTHHKA OT JUIMHBI HUTH; 3aBHUCHMOCTH Yyrjia
OTpaXKCHMsI CBETa OT yIJIa MaJeHUs W yrjia MpPeJOMIIEHUS OT Yrjla MaJeHus): MJIAaHUPOBATh HCCIEJOBaHHE, CAMOCTOATENIBHO COOMpPATh YCTaHOBKY,
(bukcupoBaTh pe3yabTaThl MOJYYECHHOW 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BUAE TaOnuil U rpauKoB, JelaTh BBIBOJBI IO pe3ylbTaTam
UCCIIeIOBAHUS;

—IIPOBOANTb KOCBCHHLIC U3MCPCHUS (I)I/ISI/I‘IGCKI/IX BCIINYNH (CpCI[HHH CKOpPOCTb U YCKOPCHHUC TCJIa NPHU PABHOYCKOPCHHOM IABUXKCHUU, YCKOPCHHC
CBO6OI[HOFO naacHusd, )KECTKOCTh IIPY’>KHUHBI, KOS(b(bI/II_II/IeHT TPCHUS CKOJIBXKCHUS, MCXaHUYCCKasl pa60Ta U MOIODHOCTB, 4aCTOTa U ICPUOI KoJIeOaHNH
MAaTEMaTUYICCKOTIO U IIPYKUHHOTO MAATHUKOB, OITHYCCKAasA CHUJIA co6nparomel71 JIMH3BI, paI[I/IOB.KTI/IBHHﬁ (1)OH)I IJIAaHUPOBATH HU3MCPCHHA, CO6I/IpaTI>
SKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIIIOJIHATH U3MCPCHUA, CICAYA HpeﬂHODKeHHOﬁ HHCTPYKIHH; BBIYUCIATH 3HAUYCHUC BCINYHUHBI U aHAJIM3UPOBATH
IMOJIYYCHHBIC PE3YJIbTATHI C y‘léTOM SaﬂaHHOﬁ IOrpCIIHOCTH HSMCPGHHﬁ;

—Cco01r0/1aTh MpaBUJIa TEXHUKU 0€30MacHOCTH MpH padoTe ¢ 1ab0paTOPHBIM 000PYIOBAaHUEM;

—pas3jin4aTb OCHOBHBIC IPU3HAKH U3YUCHHBIX (I)I/IBI/ILIGCKI/IX MOJEIICHi: MaTCepHraJIbHasd TOYKaA, a0COJIIOTHO TBép,[[OG TECIIO, TOYEYHBIM HCTOYHHUK CBCTAa, JIy4,
TOHKAas JIMH34, IIJIAHCTapHad MOJCIIb aTOMa, HYKJIIOHHAasA MOJICJIIb ATOMHOTO A4pad; —XapaKTCPpHU30BATb NPUHIHUIILI JICNCTBUSA HU3YUYCHHBIX HpI/I60pOB
N TCXHHUYCCKHX yCTpOﬁCTB C 01'I0p0171 Ha UX OIIMCaHHA (B TOM YHUCJIC: CIILAOMCETP, AATYUKU TTOJIOKCHUS, PACCTOSAHNA U YCKOPCHUA, PAKETA, 3XO0JIOT, OYKHU,



NEPUCKOT, (OTOAIAPAT, ONTHIECKUE CBETOBOJIBI, CIIEKTPOCKOT, I03UMETP, KaMepa BuiibcoHa), UCIOJIb3ys 3HAHUS O CBOWCTBAX (PM3MUECKUX SIBICHUIMA
1 HEOOXO0MMBbIe (PH3HUYECKIE 3aKOHOMEPHOCTH;

—MWCIOJIb30BATh CXEMBI U CXEMAaTUYHbIE PUCYHKH U3yYCHHBIX TEXHHUECKUX YCTPOUCTB, M3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKUX MPOIIECCOB MPU
pelneHn: y4eOHO-ITPaKTHYECKUX 33/1a4; ONTHYECKUE CXEMBI JUIS TOCTPOSHHS N300pakeHUI B TUIOCKOM 3€pKalie M cOOMparomei T1H3e;

—IIPUBOJHUTH MPHUMEPBI/HAXOIUTh WH(POPMAIMIO O TPUMepax MPAKTUYECKOTO HCIOIb30BaHUS (PH3MUYECKUX 3HAHWH B TIOBCEJAHEBHOW JKU3HHU JUIS
oOecrieyeHnss 0€30MACHOCTH MPH OOpalIeHWH C TPUOOpPaMU W TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/0POBbS U COONIONCHHS HOPM
9KOJIOTHYECKOI0 ITOBEJICHUS B OKPYKAIOIIEH Cpelie;

—OCYUIECTBIISATh NOUCK UH(pOpMauu (PU3HMUECKOT0 coepkaHus B ceTu MHTepHeT, caMocTosTeNbHO (POpMYIUpPYs MOMCKOBBIH 3allpoc, HAXOAUTh MYTH
onpe/ieNieHus: JOCTOBEPHOCTH MOJIy4eHHOM MH(OPMALIMK HA OCHOBE UMEIOIIMXCS 3HAHUH U JOTIOJIHUTENIbHBIX HCTOUYHUKOB;

—MCII0JIb30BATh NPHU BBINOJIHEHNN YYEOHBIX 3a/laHUN HayYHO-TIOMYJISIPHYIO JIUTEPATYpy (PU3HMUECKOTo CoAep KaHMs, CIPABOYHBIE MaTEPHUAJIbl, PECYPCbI
cetu MIHTepHeT; BlafieTh NpuéMaMu KOHCIIEKTHPOBaHMsI TEKCTa, IpeoOpazoBaHusi HHGOPMAIUN U3 OJHOW 3HAKOBON CHCTEMBI B JIpYT'YIO;

—Co03/1aBaTh COOCTBEHHBIE MHCHbMEHHBIE W YCTHBIE COOOIIECHHUS HAa OCHOBE WH(POPMAIMH W3 HECKOJbKHUX HMCTOYHHKOB (PU3WUYECKOTO COJEPIKAHUS,
MyOJUYHO TIPEACTABIISITH PE3YIBTAThl TPOCSKTHOM WIIM MUCCIIENOBATEILCKOM ACITEIbHOCTH, TIPU 3TOM T'PaMOTHO MCIOJIB30BaTh U3YyUCHHBIN MTOHATHWHBIN
ammapaT u3ydaeMoro pasjesna (GU3UKHA U CONTPOBOXKIATh BRICTYIUICHUE TIPE3EHTAIIMEH ¢ YI€TOM 0COOEHHOCTEN ayTMTOPUH CBEPCTHIUKOB

Conep:xanue yueoHoro npeamera «®@U3UKA»
7 kaacce

Paznen 1. ®usuka u €€ posb B MO3HAHUU OKPYKAIOIIEr0 MUPa

®duznka — Hayka o npupoje. SBienust npupopl. Pu3nyecKue SBICHUS: MEXaHUYECKUE, TeIIOBbIE, AIEKTPUUECKIE, MarHUTHBIE, CBETOBbBIE, 3BYKOBBIC
Ouznyeckue BenuunHbl M3mepenue puznueckux BennuuH Pusudeckue npudopsl [lorpemHocts uamepennit MexayHapoanas cucrema equauil. Kax
¢bu3nKa U Ipyrue eCTeCTBEHHbIE HAyKH M3Y4aloT Mpupody EcTecTBeHHO-HAaydHBI MeTOJ MO3HAHUA: HAOIIOJEHHE, TOCTAaHOBKA HAyYHOTO BOIPOCA,
BBIJIBIDKCHUE THUIIOTE3, HKCIEPUMEHT MO IMPOBEPKE THUIOTE3, 00bACHEHHE HalmonaeMoro spieHus OnucaHue (U3HUECKUX SBICHUN C TOMOIIBIO
Mozenei

HemoHcTpauun 1 MexaHuueckue, TEIUIOBbIE, AJIEKTPUUECKUE, MAarHUTHbIE, CBETOBbIC sBJIeHUA 2 Dusnueckue npuOOpsl U Hpolexypa MpsMbIX
M3MEpEeHUi aHaJIoroBbIM U IU(poBbIM Npudbopom JlabopaTopHsie paboTsl U onbITh2 1 OrmpeneneHue LEeHbl AEICHUs MIKaIbl H3MEPUTEIBHOTO MPU-
6opa 2 Hsmepenue pacctosHuii 3 H3mepenue oObEMa xuakocTu M TBEpHoro tena 4 OnpezaeneHue pazMepoB Manbslx Ten S5 M3mepenue
TEMIIEpaTypbl IIPU MOMOIIY XUAKOCTHOTO TEPMOMETpPA M JaTdyMKa Temreparypbl 6 IIpoBeneHue uccienoBaHMs MO NMPOBEPKE TMIOTE3bI: JAJIBHOCTH
noJIéTa IapyuKa, MyIeHHOTO TOPU30HTAIBHO, TeM 00JIbIIIe, YeM OOJIbIIe BBICOTA IyCKa

JIaGopatopHsbie paboThl: 1. OnpeneneHue nokazaHui U3MEPUTEILHOTO IpUbopa.



Pa3nen 2. IlepBoHavanbHble CBECHUS O CTPOCHUM BEILLIECTBA

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl OnbIThl, JOKa3bIBalOIIME AUCKPETHOE CTPOEHHUE BellecTBa. JIBM)KEHHE YacTUIl BEIECTBA
CBs3b CKOPOCTH JABIKEHHS YacTHI] ¢ Temieparypoil bpoyHoBckoe nBmwxkenue, muddysus BsaummopelicTBhe YacTHI] BellecTBa: NPUTSHKEHHE U
OTTAJIKMBAaHUE ATpEraTHble COCTOSHUS BEILECTBA: CTPOECHUE Ia30B, KUIAKOCTENH U TBEPIBIX (KPUCTAIIMYECKUX) Tel B3anMocCBsI3b MEXIy CBOMCTBaMU
BEIIECTB B Pa3HbIX arperaTHbIX COCTOSHUSAX U UX aTOMHO-MOJIEKYJIIPHBIM cTpoeHneM OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIbI

Hemoncrpauuu 1 Habmrogenue OpoyHoBckoro apwxkenus 2 Habmogenue nudpdysun 3 HabmroneHue siBIeHUNA, 0ObACHAIOMUXCS PUTSK CHUEM WU
OTTAJIKUBAHUEM YacTHIl BemiecTBa JlaboparopHbie paboThl U onbiThl 1 OlieHKa AuamMeTpa aToMa METOJIOM PsIOB (C UCHoib30BaHHeM (oTorpaduii) 2
OnpIThI 10 HAOIIOACHUIO TEIJIOBOIO pacliupeHusi ra3oB 3 OMbIThI IO OOHAPYKEHUIO IEHCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUS

JlabopaTtopHubie paboTel: 2. OnpeneneHue pazMepoB MaJbIX TEIl.

Paznen 3. JIBmkeHue v B3aUMO/ICHCTBHE TEI.

Mexanunueckoe aBuxkeHrne PaBHOMepHOe M HepaBHOMEpPHOE IBHKEeHHE CKopocTh CpelnHssi CKOPOCTh PU HEPABHOMEPHOM JBMKEHNU Pacuér myTtu n
BpPEMEHU JBWXKEHUS fIBJIeHHE MHEpUMHU 3aKOH MHEpHUU BzamMoaeicTBue TeNl Kak MpUYMHA U3MEHEHHUS CKOPOCTH ABWKEHHS Tell Macca Kak mepa
nHepTHOCTH Tena [lmoTHOCTh BemiecTBa CBSI3b TJIOTHOCTH C KOJMYECTBOM MOJIEKYT B eauHHIE 00bhEma BemiecTBa Cuila Kak XapakTEPUCTHKA
B3aumoecTBus Ten Cuna ynpyroctd U 3akoH ['yka H3MepeHuwe Cuibl ¢ MOMOIIBIO AUHAMOMETpa SBieHHE TATOTeHUS W cuia Tsokectn  Cuna
TSDKECTU Ha Apyrux mianerax. Bec tena HesecomocTs ClioeHHe CUil, HAIPaBJICHHBIX MO OJHOW mpsiMoil PaBHozeiicTByromas cun Cuia TpeHus
TpeHue CKOIbXKEHHUS U TpeHHe Nokos TpeHue B mpHupoJe U TEXHHKE . PaBHOBecHe TBEPIOTO Tejla C 3aKPEIVIEHHOW OChbIO BpallleHuss MOMEHT CHIIbI
LenTp TsxecTn

Hemonctpammu 1 HabGmroneHne MeXaHHMYeCKOro NBIKEHHs Tena 2 M3MepeHue CKOpPOCTH MpsMOJUMHEHHOoro nBmwkeHus 3 HaOmrogeHue siBiieHUS
nHepiuun 4 HaOmronenne M3MEHEHHS CKOPOCTH TpH B3auMojeicTBuu Tenm S5 CpaBHeHHE Macc MO B3auMojeicTBuro Ten 6 CrokeHue cui,
HAaMpaBJICHHBIX IO OJTHON MPAMOU

JlaGopaTopHbie pabOTHI:

3.M3mepenune maccel Tena.

4.M3mepenne o0beMa TBEPIOTO Tela.

5.0mpenenenue MIOTHOCTH TBEPAOTO Tela.

6.'paxynpoBaHue NMPYKUHBI K U3MEPECHUE CHJI TUHAMOMETPOM.

7.BblsicHeHNE 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHSI OT IUIOIIAIN COTPUKOCHOBEHUS M MPMKUMAIOIIEH CHIIBI.
8.HccnenoBanue CUIbl yIPYroCTH

Pazpnen 4. JlaBnenue TBEPABIX TEIN, )KUIKOCTEN U Ta30B



HaBnenne CrocoObl YMEHBIICHUSI W YBENIWYEeHHs JaBieHus JlaBneHuwe raza 3aBUCHMOCTH JIaBJIEHHUS Ta3a oT o0b&Mma, Temmeparypsl Ilepenaua
JaBJICHUSA TBépI[bIMI/I TCJIaMHU, XXKUAKOCTAMU M ra3aMu 3akoH Ilackans IlneBMaTMyeckue MalIMHBI 3aBHCUMOCTD JaBJICHUA XHUIAKOCTH OT I‘JIy6I/IHLI
Iunpocratudecknii mapamokc CooOmatomuecs cocyabl [ uapaBnudeckne MexaHu3Mbl ATMocdepa 3emun U atMocdepHoe aaBiieHue [IpudauHbI
CYIIECTBOBaHMS BO3AyIIHOHM 000mouku 3eman OnbiT Toppuuennn M3Mmepenne atMocepHOro AaBieHHs 3aBUCUMOCTh aTMOC(EpPHOTO NaBJICHHUS OT
BBICOTHI Haja ypoBHeM Mopsi [Ipubopsl ans u3mepeHus atMocdepHOro namieHust [leiicTBHE >KMIKOCTM W ra3a Ha NOTPYXKEHHOE B HHUX TEJO
BritankuBaromas (apxumenoBa) cuina 3akoH Apxumena [lnaBanue tren BozmyxomnaBanue

JlemoHcTparmu | 3aBUCHMOCTH NaBieHUs raza oT Temmneparypbl 2 Ilepemaua maBneHws kuakocThio u razom 3 CooOmaromuecs cocynsl 4
I'mapaBnmueckuii pecc 5 IlposiBienne AelCTBUS aTMOC(HEPHOTO NaBieHUs 6 3aBHCHMOCTH BHITAIKHBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHON YacTh
Tela W IUIOTHOCTH XHUJAKOCTM 7 PaBEHCTBO BBITAIKHMBAIOLIEH CHIIBI BECY BBITECHEHHOM XUAKOCTH 8 VYclloBUE IUIaBaHUS TeJN: IUIaBaHUE WU
MIOTPYKEHHE TEJI B 3aBUCHMOCTH OT COOTHOILLIEHUS IIJIOTHOCTEH TeJa U )KUJIKOCTU

JlabopaTopHbie pabOTHI:

9.M3yueHne BBITAIKUBAIOIIEH CUJIbI, IEHCTBYIOLIEH HA IOTPYKEHHOE B 5KUJKOCTH TEJIO.
10.BeIsicHeHHE yCIOBUH IJIaBaHUS TeJa B )KUIKOCTH.

Paznen 5. PaGora u mMomHocTh. DHepruss Mexanuueckast pabora MomHocTh [IpocTble MexaHU3MBbI: pblyar, 0JI0K, HaKJIOHHas MIocKocTh [IpaBuio
paBHOBecHs peiuara IIpuMeHeHue mpaBuia paBHOBecHs pblyara k 61oky «3onotoe npasuio» Mexanuku KIIJ| mpocteix mexanusmoB IIpocteie
MEXaHU3MBbI B ObITY M TexHUKe MexaHuueckas sHeprust Kunetnueckas v noTeHIuanbHast sHeprus IIpeBpaieHre oTHOro Buaa MeXaHMUeCKOW SHE prun
B Ipyroil 3aKOH COXpPAaHEHUS SHEPTUU B MEXAHUKE

Hemouctpanuu 1 Tlpumepsl NpoCThIX MEXaHU3MOB

JlaGopaTopHbie pabOTHI:
11.BpIsicHeHuE yCIIOBUS paBHOBECHS pblyuara.
12.0npenenenue K11/ HakJIOHHOM MIIOCKOCTH

8 kmacce
Paznen 6. TerioBrle ABICHUA

OCHOBHBIE ITOJIOKEHHS MOHGKYHHpHO—KHHeTH‘ICCKOﬁ TCOPpUU CTPOCHUA BCHICCTBA Macca u pa3Mepbl aTOMOB U MOJICKYJI OHHTBI, MMOATBCPIKAAOIINC
OCHOBHBIC ITOJIOKCHHUA MOJ'IGKy.]'ISIpHO—KHHCTH‘-ICCKOﬁ TCOpHUHU Mogenu TBépI[OI‘O, KUIKOIro u rasoo6pa3Horo COCTOSIHUM BEIlIECTBA KpI/ICTaJ'IJ'II/I‘IeCKI/Ie n
aMOp(bHBIe tena OObSICHEHHE CBOMCTB ra3os, JKUIKOCTEN U TBépI[BIX TEJI Ha OCHOBE IOJIOKECHUI MOJICKyJISIpHO—KI/IHeTI/I‘{eCKOI\/’I TCOpUU CMaunBaHHE U
KalmWJUISIPHBIC ABJICHUS TennoBoe pacpeHue MU CiKaTUC TeMnepaTypa CBs3b TEMIICPATypbl CO CKOPOCTBIO TCIUIOBOTO JABUKCHHA YaACTHUILL
.BHy’TpeHHfIfI SHEPrusa CnocoObl U3MEHEHUS BHy’TpeHHeﬁ OHECPTrUu: TCIUIONCPEaAada U COBCPIICHHNC pa6OTI>I Buapr TCILIONCpeAa n: TCIJIOMPOBOAHOCTD,
KOHBCKI U, U3JTYUCHUC KoanuecTBo TEIIOTHI VaenpHas TEMI0EMKOCTh BEIleCTBa TemmooOMeH U TEIJIOBOC paBHOBECHUC ypaBHeHI/Ie TCIIJIOBOI'O
Oananca IlnaBinenne u OTBCPACBAHUC KPHUCTAJTINIMUCCKUX BCIHICCTB VYiaenpHas TEIUIOTa IJIaBJICHUS Hap006pa3OBaHHe N KOHACHCAIUA I/IcnapeHHe .
Kunenwne VaenpHas TemioTa napoo6pa3OBaHH;1 3aBHCHMOCTD TEMIICPATYpPbl KUIICHUA OT aTMOC(I)CpHOFO JaBlieHus BiaXHOCTb BO3ayXa 3Hepr1/1>1



TOTUIMBA Y JenbHas Teryiora cropanus I[lpuniuner paboTel TeruioBeix apurateneid KIIJl termmoBoro apurarens TeruioBble MBUTATENH W 3alWTa
OKpYXarollen cpeibl . 3aKOH COXpPaHEHUS U IPEBPALLEHUS SHEPTUU B TEIJIOBBIX MPOIIECcCax

Hemonctpammu 1 Habmonenue OpoyHoBckoro awkenuss 2 Habmomenue muddysun 3 HaOmronenue sSBICHUN CMayMBaHUS M KaWULIPHBIX SIBJIC-
Huii 4 HaOmoneHue TermioBoro paciuperus ten 5 V3MeHeHue naBlieHus raza npu u3MeHEeHUU o0bEMa M HarpeBaHUM WK oxJaxaeHuun 6 IlpaBuia
u3MepeHus temieparypel 7 Buael Teruonepenaun 8 OxuaxaeHue npu coBepiieHuu padotsl 9 HarpeBaHue npu cOBepIIEHUH paOOThl BHEIIH UMU
cunamu 10 CpaBHeHue TerIoEMKOCTeH pa3nnynbix BemecTB 11 Habmomenue kunenns 12 HabmrogeHue mOCTOSIHCTBA TeMIIepaTyphl MIPH IJIaBJICHHH
13 Mojenu TemnoBbIX ABUTaTeIeH

JlabopaTopHbie pabOTHI:

1.I3y4yeHune ycTpoicTBa KAJIOPUMETPA.
2.MI3mepeHune yaenbHON TeIIOEMKOCTH Tea.
3. 3ydenue nporiecca TeriooOMeHa
4.VI3mepeHre OTHOCUTENbHOM BIIaKHOCTH BO3/yXa

Paznen 7. DnekTpudeckue sIBICHUS

Onektpuzarus Ten. JIBa poja dJIEKTpUYECKUX 3apsaoB..B3aumMopeiicTBue 3apsokeHHBIX Tell. 3akoH KyrnoHa (3aBUCHMOCTH CHIIBI B3aHMMOJICHCTBHSI
3apSOKEHHBIX TEJ OT BEJIWYWHBI 3apsA/I0OB M PACCTOSHUS MEXIY TelaMH) OIeKTpuueckoe mose.Hanpsok€HHOCTh anekTpudeckoro mojs  [IpuHiun
CYIEPITO3UIIMU DJIEKTPUUCCKUX T0JIeH (Ha KadyeCTBEHHOM YpoBHE) HocuTenw seKTpUYecKuX 3apsioB  DJIEMEHTApHBIA DJIEKTPUUYCCKUN 3apsil
Crpoenune aroma [IpoBOIHMKA W AMAJIEKTPUKH  3aKOH COXPAHEHHS AJIEKTPUUYECKOTO 3apsAna  IDJIEKTPUYECKUM TOK.YCIOBHS CYIIECTBOBAHUS
ANEKTPUYECKOTO TOKa VICTOYHHMKHU MOCTOSTHHOTO TOKa JIeWCTBHS AJEKTPUYECKOTO TOKa (TEIMJIOBOE, XUMHUYECKOE, MAarHUTHOE) ODJIEKTPUUECKHU TOK
B KMJKOCTAX M Ta3zax OJjekrpuueckas uenb Cuna Toka OJnekTpuueckoe HampspkeHue ConpoTHBIECHHE MPOBOAHMKA Y IETBHOE COMPOTHUBIICHUE
BemecTBa 3akoH Oma ams ydactka nenu [locnenoBaTenbHOE U MapalljieIbHOE COeMHEHUE MPOBOAHUKOB PaboTa M MOIIHOCTH AJEKTPUYECKOTO TOKa
3akoH [xoyns— JleHma DieKTpuYecKHe IeNu U MOTPEOUTENH dIEKTpUIeCcKol s3Heprun B ObiTy KopoTkoe 3ambIkaHue

HemoncTpammu 1 Onekrpuzanus ten 2 JlBa poja 3IEKTPUYECKUX 3apsAI0B M B3aUMOJCHCTBHUE 3apSHKEHHBIX Tel 3 YCTPOWCTBO U JICHCTBHE
aieKkTpockona 4 DJeKTpoCTaTUYECKast MHAYKIUS S5 3aKOH COXpaHEHUS AJICKTpUUYECKUX 3apsaaoB 6 IIpoBOIHUKM M AUANIEKTpUKH 7 MojaenupoBaHue
CUJIOBBIX JIMHUM 3J€KTpUYeCcKoro nojisi 8 lMcTouHuku nocrossHHOro TokKa 9 JleicTBus anekTpuueckoro Toka 10 DnexkTpuyeckuid TOK B )KHUJIKOCTH
11 Ta3oBwiii paspsin 12 M3mepenue cuibl Toka amnepmeTpoMm 13 M3MepeHue siaeKTprudecKoro HanpsibkeHusi BoabTMeTpoM 14 Peocrat u marasun
COMPOTHUBIICHUHN

JlaGopaTopHbie pabOTHI:

5.COopKa 3IEKTPUIECKOH 1IeTTH U U3MEPEHUE CHUJIBI TOKA B €€ PA3JIMYHBIX YYaCTKaX.
6.M3Mepenne HanpsHKEHUS Ha Pa3IMYHbIX ydacTKaX MOCIe0BATeIbHON ANEKTPUYECKOM 1eMu.
7.13mepeHune conmpoTUBIIECHHS MPOBOIHUKA. M3yueHne npuHIuma A1eHCTBUS peocTaTa.
8.M3yueHne napajiienbHOro COeTUHEHHS MPOBOIHUKOB.

9.M3mepeHre MOIITHOCTH M pabOThI TOKA B NIEKTPHUUECKOMN JTaMmIie.



Pazgen 8. MaruuTHbIe ABICHUA

IlocTossHHBIE MarHuThl B3auMoIeMCTBHE MOCTOSHHBIX MardHUTOB MarHutHoe mojie MarduTHOE 1ojie 3eMIM M €ro 3HAYCHHUE JJIA KHU3HH Ha 3eMIie
OnpiT Dpcrena MaruurHoe mnoje 3JeKTPUYECKOTro Toka [IpuMeHeHue 3JIeKTpOMarHUTOB B TeXHHKE JIeHiCTBME MarHUTHOIO MOJIA Ha MPOBOJHUK C
TOKOM DJIEKTPOJBUTATENIb MOCTOSIHHOTO TOKa VIcmoJib30BaHUE AJIEKTPOBUTATEICH B TEXHUYECKUX YCTpoicTBax v Ha Tpancnopte Onbitel Dapaaes
SIBnenue snexTpoMarHuTHOM mHAyKUuU IIpaBuino Jlenna OnexkrporeHeparop CrnocoObl MONydYeHUs 3JIEKTPUUECKON SHEPruu JIEKTPOCTAHLIUHU Ha
BO300OHOBIISIEMBIXUCTOYHUKAX YHEPTUU

HemoHnctparmu 1 B3amMopelcTBHE MOCTOSHHBIX MAarHUTOB 2 MoJenupoBaHue HEBO3MOXKHOCTH pa3/IesiCHHs TOJII0COB MarHuTa 3 MozenrpoBaHne
MarHUTHBIX [OJIEH MOCTOSIHHBIX MarHuToB 4 OmnbIT Opcrena 5 MaruutHoe nose Toka JnekTpoMarHuT 6 JleiicTBre MarHUTHOTO MOJI HA POBOIHUK
C TOKOM 7 DJEKTpOJBUTATENb MOCTOSHHOTO Toka 8 lccnenoBanue siBieHUs dmeKTpoMarHuTHON nHAYKIMH. 9 OnbiTel @apaness 10 3aBucumocTb
HaIpaBJIEHUs UHAYKIMOHHOTO TOKa OT YCIOBHMM €ro BO3HUKHOBeHUs1 11 DiexTporeHeparop MoCTOSHHOTO TOKa

Paznen 9. CseroBble siBiaeHus JlyueBas Moznens cBera Mcrounuku cBera IlpsmonuHeiiHoe pacnpoctpaHeHue cBera 3atMmeHust Connna u JIyHbI
Otpaxenue cBeta Ilnockoe 3epkaio 3akoH oTpaxkeHus cBera [Ipenomienue ceera 3akoH npesnomiieHus ceera [loiHOe BHYTpeHHEE OTpaXKeHHE CBETa
Hcnonb30BaHne MOJIHOTO BHYTPEHHETO OTPAKEHHUS B ONTHYECKHX cBeToBojax JlmHza Xon mydeit B nmmuuH3e Omnruueckas cuctema ¢oroanmnapara,
Mukpockomna u teneckomna (MC) I'ma3 kak onTudeckas cuctemMa BiInM30pyKocTh M 1aTbHO30PKOCTh

JlabopaTopHbie pabOTHI:
10.13yuenune cBOWCTB M300paxkeHus B cOOMparoIei ima3e. MzMepenrne onTH4eCcKOi CHITBI JIMH3HBI.

9 kaacc
Paznen 10. Mexannueckue ABJICHUSA

Mexanuyeckoe ABmkeHne MatepuanbHas Touka Cucrema orcuéra OTHOCHUTENBHOCTh MEXAaHMUYECKOTO JIBIKEHUS PaBHOMepHOE MpSIMOIMHEWHOE
nsukeHne HepaBHoMepHoe mnpsiMmosimHeiiHOe nBukeHHe CpeaHsisi U MTCHOBEHHAas CKOpPOCTh Tejla MPU HEPaBHOMEPHOM [BIKEHHH Y CKOpPEHHUE
PaBHOycKkopeHHOE npsimosiuHeiiHOe nBmkenne CpoOoanoe manenue OmnbiTel [anumes PaBHomepHoe nBmkeHHE MO OKpykHOCTH Ilepuoa u wactorta
oOpamenus JluHeliHas u yrioBas ckopoctd lleHTpocTpemuTtenbHoe yckoperue Ilepsorit 3akon Hetorona Bropoii 3akon Herotona Tperwii 3akoH
Herorona Ilpunnun cynepnosuuuu cuin Cuiia ynpyroctu 3akonl'yka Cuna TpeHHs: cUla TPEHHUS CKOJBbKEHHUS, CHJIa TPEHUS MOKOsI, IPYTHe BUJIBI
TpeHuss Cuiia TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHHS YcKopeHue cBoOoaHoro majeHust Jlpwkenue minaHer Bokpyr Comnuna (MC) IlepBas
KocMuYeckasi ckopocTh HeBecomocTs u meperpy3ku PaBHoBecue marepualibHOM TOUkM AOcomoTHO TBEpAoe Teno HWMmmynse Tena H3menenue
uMmiyasca Mmnynsc cunbl  3aKkoH cOXpaHEHHsS uUMIyabca PeakTuBHOe ABukeHHe  MexaHuueckas paboTa W MOIIHOCTH PaboTa cuil TsKecTu,
ynpyroctu, TpeHus: CBsi3b Hepruu u padboTsl [loTeHIManbHas SHEPTUs Tena, MOJAHATOTO HaJ MOBEPXHOCTHIO 3emin [loTeHIManpHas SHEPrUsl CHKATON
npyxkubl KuHetnueckas sHeprusi TeopeMa 0 KUHETUYECKOW SHEPruu 3aKOH COXPAHEHUS] MEXaHUYECKOM SHEpruu

Z[eMOHCTpaI_[I/II/I 1 Ha6J'II-OI[eHI/IC MCXaHNYCCKOI'0 ABUMKCHUSA TCJIa OTHOCUTCIIBHO PA3HBIX TCII orcuéra 2 CpaBHeHI/Ie l'IyTefI u TpaeKTOpI/Iﬁ JABHXXCHUA
OJIHOTO U TOT'O KC TCJIa OTHOCUTCIIBHO PA3HBIX TCJI orcuéra 3 I/I3MepeHHe CKOPOCTHU U YCKOPCHUSA HpHMOHHHeﬁHOFO JABWKCHU S 4 HccnenoBanue
IMPHU3HAKOB PABHOYCKOPCHHOT'O ABUKCHU 5 Ha6J'IIOI[eHI/IC ABWIKCHUSA TCJIAa IO OKPYKHOCTH 6 Ha6J’IIOI[CHI/Ie MECXaHUYCCKUX HBHGHHﬁ, MMPOUCXOAA HX
B cucTeMe oTcueTa «Tenexkan npu ec PAaBHOMEPHOM U YCKOPCHHOM ABUKCHUH OTHOCUTCIIHBHO Ka6I/IHCTa(I)I/I3I/IKI/I 7 3aBHCHUMOCTH YCKOPCHUSA TEJa OT
MacCChbl TC€JIa U HeﬁCTByIOH_Ieﬁ Ha HErO CHIbI 8 Ha6JIIO,Z[CHI/IC paBCHCTBA CUJ IIPHU B3aHMOJCHCTBUM TENI 9 MH3meHeHHe Beca Tela IIpru YyCKOPpCHHOM



newkenun 10 Ilepenaua mmmnynbca npu B3anmojeictsuu Ten 11 IlpeoOpasoBanust sHepruu npu B3aumoneicTBuu ten 12 CoxpaHeHHE UMITyJbca
npu Heynpyrom B3aumozericteuu 13 CoxpaHeHne UMITyJIbCca P a0COIIOTHO YpyroM B3auMoaeicTeun 14 HaOmioneHne peakTHBHOTO JBMKEHUS 15
CoxpaHeHne MeXaHU4eCKOH SHEPTUH MPH CBOOOTHOM MaICHUH

JIaboparopHbie paOOTHI:
1. HccnemoBaHue paBHOYCKOPEHHOTO ABIDKEHUS 0€3 HAYaIbHOW CKOPOCTH.
2. U3mepenue yckopeHUs: CBOOOIHOTO I ICHHUS.

Pazgen 11. Mexannueckue KojaeOaHUs 1 BOJTHBI

KonebarenbHoe amwxkeHne OCHOBHBIE XapaKTEpUCTUKU KojeOaHUM: MEepuoj, 4acToTa, aMIUIUTyAa MaTemaTuuecKuid W NPYKUHHBIA MasiTHUKU
[IpeBpaiienue sHEpruM Mpu KojaeOaTeNbHOM JBHXKEHUHM 3aryxaroliue kojiebanus BboliHyxkaeHHble kojebanus Pe3oHanc MexaHHuUecKHe BOJIHBI
CpoiicTBa MexaHn4YecKuX BoJH [IpoaosibHble U onepeyHble BOJIHbI J[JIMHA BOJIHBI U CKOPOCTh €€ pacipocTpaHeHuss MexaHn4yecKue BOJIHBI B TBEPIOM
Tene, ceicMuYecKre BOJHbl 3BYK ['pOMKOCTB 3ByKa U BbicoTa ToHa OtpaxkeHue 3Byka MHOpa3Byk u ynbTpa3Byk

Hemonctparmu 1 HaGmronenue kosneOaHuil Ten Mo ASWCTBUEM CHIIBI TSDKECTU U cuilbl ynpyroctu 2 Habmionenue xosiebaHuil rpy3a Ha HUTH U Ha
npyxuHe 3 HaOmroneHue BBIHYXIEHHBIX KoyieOaHM M pe3oHaHca 4 PacmpocTpaHeHune mpooJbHBIX M IMOTEPEYHbIX BOJH (HAa Mojenu) 5
Habmonenue 3aBUCHMOCTH BBICOTHI 3ByKa OT 4acTOThI 6 AKYCTHYECKHI pe3oHaHC

JlabopaTopHbie pabOTHI:
3.HccrnenoBanue 3aBHCUMOCTH MEPHOAA U YaCTOTHI CBOOOTHBIX KOJICOAHUH HUTSHOTO MasiTHAKA OT €r0 JIJTHHBI

Pazgen 12. DnexTpoMarHuTHOE TOJIE M JIEKTPOMArHUTHBIE BOJIHBI

DJIEKTPOMarHuTHOE MoJjie DJEKTpOMarHUTHbIE BOJHBI (CBOMCTBA 3JEKTpOMAarHUTHBIX BOJIH [IIkama anekTpoMarHUTHBIX BOJH Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJIsSi COTOBOM CBSI3U DJeKTpoMarHuTHas npupoja ceera CkopocTh cBeTa BosiHOBbIE CBOMCTBA CBETa

Hemonctparmu 1 CBoiicTBa 3JeKTpOMarHUTHBIX BOTH 2 BosHOBBIE cBoiicTBa cBera JlaGopatopHbie paboThl M OmbIThl 1  M3yueHue CBOWMCTB
AJIEKTPOMArHUTHBIX BOJIH C IOMOIIbI0O MOOUIIEHOTO TeneoHa

JlaGopaTopHbie pabOTHI:
4.M3yueHue sIBJIICHUS 3JICKTPOMArHUTHOW WHTYKIIHH.

Pasnen 13. CBeTOBEIE ABIIEHUSA

[Ipenomnenne cBera 3akoH mpenomieHusi cBerta [lonHoe BHyTpeHHee OTpakeHHe cBeTa Vcmosib30BaHME MOJTHOTO BHYTPEHHEIO OTPAaKEHHUS B
ontuyeckux cperoBofaxJlunza Xox nmyueit B nuHze Omnruyeckas cuctema (oToamnmnapara, MUKPOCKOINa U Teleckomna Pasnmokenue OGenoro cBeTta B
cnektp OmnbiTel HetoToHa CroskeHue cnekTpaibHbIX 1[BETOB Jlucnepcus cBeta

HCMOHCTpaHI/II/I 1 Pasnoxenne Oeroro ceera B CIICKTp 2 HonyquI/Ie Oenoro cBeTa IIpU CJIOKCHUHN CBCTA PA3HBIX IIBETOB

JIaGopatopHble paOOTHI:



5.Habnroenue CIutonIHOTO U JIMHEHYAThIX CIIEKTPOB MCITYCKAaHUSI.

Paznen 14. KBanToBsie sBinenust OnbiTel Pezepdopaa u mmanerapHast mojens aroma Mogens atoma bopa Mcnyckanue v moryiomeHne CBETa aToMOM
KBantel Jlunelyareie criekTpbl PanmoaktuBHOCTH Alnb(a-, OeTa- u raMmma-usnydenuss CTpoeHue aToMHOTO siipa HykiioHHast MOJieb aTOMHOTO si/ipa
N3oToms!

PannoaxTtuBHble npeBpaimienuss llepuon momypacnaga aTOMHBIX siaep SlaepHble peakuuy 3aKOHbI COXPAHEHHUS 3apsilOBOTO M MacCOBOIO YMCEIN
DHeprusi CBsi3u aTOMHBIX siep CBsi3b mMacchl U 3Heprun Peakuuu cuHTte3a u neneHus sjaep Mcerounuku sueprumn Connna u 38831 (MC) Anepnas
sHepreTuka JleMcTBUs paOaKTUBHBIX U3JIYYCHHI Ha )KUBBIE OPraHU3MBI

Hemonctpauuu 1 Cnektpsl u3nydyeHus u norjomeHuss 2 CnekTpsl pa3nuuHbiX razoB 3 CnoekTp Bogopona 4 HabmioneHue TpekoB B Kamepe
Bunscona 5 Pabota cuérunka MOHU3MPYIOUIMX U3JIydeHUH 6 Peructpanus uzmydeHus IpUpOIHBIX MUHEPAIoB U NpoAykToB JlabopaTtopHbie paboThI
u onbiThl 1 HabmroneHue CIUIONIHBIX U JIMHEHUYaThIX CIIEKTPOB M3ilyde- HUsl 2 MccnenoBaHue TPEKOB: U3MEPEHHE SHEPTUM YaCTUIIbI 10 TOPMO3ZHOMY
nytu (no gortorpadusim) 3 M3mepenue paauoakTuBHOTO (oHa

JlabopaTopHbie pabOTHI:
6.13MepeHne ecTECTBEHHOTO paJallMOHHOTO (JOHA JO3UMETPOM.
7.13ydyenue neneHus sapa aToMa ypaHa rno ¢otorpaduu TpeKos.
8.M3yueHune TpeKoB 3apssKEHHBIX YAaCTHI] 0 TOTOBBIM (oTorpadusim.

[ToBTOpHUTENBHO-0000IIAOIITNIT MOTYITH

[ToBTOpHUTENBHO-0000MIAIOIITNIT MOIYJIb TIPEAHA3HAUEH IS CUCTEMATH3allud W OOOOIIECHMs] MPEIMETHOTO COJEP)KaHUS W OIbITa JCSITEIbHOCTH,
MPUOOPETEHHOTO MPU HM3YYEHHHM BCETro Kypca (U3WKH, a Takke i1 NoAroTtoBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY MO (hU3UKE s
00yJaroIuXxcsi, BBIOPABIINX ATOT y4eOHBIM mpeameT [Ipu M3ydeHUM TAaHHOTO MOJIYJIS PEaTH3YIOTCS W CHCTEMATH3UPYIOTCS BUIIbI JACATEIHHOCTH, HA
OCHOBE KOTOPBIX OOECIeYMBACTCS JOCTH)KCHHE TMPEIMETHBIX W METalpeAMETHBIX IUTAaHUPYEMBIX PE3yJbTaTOB OOydeHHs, (OpMUpyETCs
€CTECTBEHHO-HAy4YHasi TPAaMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HCCIICIOBAHMs SIBICHUW MPUPOJLI M TEXHHWKH, OBJIAJCHUE YMEHHSIMH OOBSICHATH
¢dbusnueckue SBICHUSA, MPUMEHSS MOJIydeHHbIE 3HAHUS, pellaTh 3a/Ja4dd, B TOM 4YHCIE KAauyeCTBEHHBbIE M AKCIEpUMEHTalbHble [IpuHIMIHAIBEHO
NEeSATEIbHOCTHBIA XapakTep JaHHOTO pa3zielia peaanu3yeTcs 3a CUET TOrO, UTO yJallUMecs BBINOJHAIOT 3aJaHusl, B KOTOPbIX UM IPEUIaraeTcsa: Ha OCHOBE
MOJIyUEHHBIX 3HAHUI paclo3HaBaTh U HAyYHO OOBACHATH (U3MYECKHE SBJICHUS B OKpY)KAlOIIed MpUPOJE M MOBCEIHEBHOUN KU3HU; 6 HCIOIB30BATh
Hay4YyHbIE METOJbI HCCeNOoBaHUsl (GU3NYECKUX SBICHUM, B TOM 4YHCJE JUIsl MPOBEPKH THUIOTE3 U MOJYYEHUS TEOPETUYECKUX BHIBOJIOB; 6 OOBSACHATH
Hay4YHbIE€ OCHOBBI HamOoOJee BAKHBIX JOCTHIKEHHI COBPEMEHHBIX TEXHOJOTHH, HalpuUMep, MPAKTHYECKOTO HCHOJIb30BAHUS PA3IUYHBIX HCTOYHHKOB
SHEPrMM Ha OCHOBE 3aKOHA IMPEBpAIllCHUs] M COXPAHEHUsS BCEX M3BECTHBIX BHAOB dSHepruu  Kaxknas W3 TeM JaHHOTO pa3Jena BKIKYaeT
SKCIIEPUMEHTAJIbHOE HCCleoBaHne 00o0Imaroniero xapakrepa Pa3znen 3aBepiiaeTcsl MPOBEASHUEM TUArHOCTUYECKON M OIIEHOYHOU paboThI 3a Kypc
OCHOBHOM IITKOJIBI

[Ipennaraemas pabouast mporpamma peasm3syercsi B 2023-2024 yuebGHOM roay ¢ ucnonb3oBaHueM ydeOHuka [lepeikun .M., BanoB A.U., M.:
IIpocsemenue, 2021 u ¢ UCTIONB30BaHUEM O0OPYAOBAaHUS LIEHTPA €CTECTBEHHO-HAYYHOM U TEXHOJIOTMYEeCKOH HarpaBiieHHOCTH «Touka pocTay .



TemaTn4eckoe IJIAaHUPOBAaHUE 7 KJaacce

Ne HanmenoBanue pa3nenos Bcero B ToM uucne:
JacoB
JlaGoparopubie Konrtposbhbie
paboThI ¢ paboThl
HCIIOIb30BaHUEM
000pyn0BaHUS
«Touku poctan
1 Paznes 1.0u3uka u e€ poJib B IO3HAHUM OKPYKAIOIIEr0 MUpa 4 1 -
2 Pasnen 2.1lepBoHavanbHbIE CBEJICHUS O CTPOSCHUH BEIIECTBA. 6 1 -
3 Pa3nen 3.B3anmoeiicTBue Tell. 21 6 2
4 Pa3nen 4./]aBnenue TBepabIX TN, )KUIKOCTEH U Ta30B. 25 2 2
5 Pa3nen 5.Pabota. MomHOCTE. DHEprusi. 12 2 2
Hroro 68 12 6
TemaTuyeckoe IIaHMpPoOBaHue 8 KJace
Ne HaumenoBanue paszienon Bcero B ToMm uucie:
4acoB
JlaGoparopubie KonTpoJsibhbie
PaboTsr ¢ paboThI
HCIIOJIb30BaHUEM
000pynoBaHUS
«Touku pocTay
1 Pasngen 1.TemnoBele ABJIEHUS. 26 3 2
2 Pa3znen 2. DnexkTpuyueckue sBICHUA. 24 6 1
3 Pa3nen 3. DnekTpoMarHUTHBIE SIBJICHUS. 9 - 1
4 Pa3znen 4. CBeTOBEIE SIBIIEHU. 9 1 1
HTroro 68 10 5




TemaTn4eckoe IJIAHUPOBAaHUE 9 kaacc

Ne n/m HaumeHoBaHuee pa3aesioB Bceero B Tom unciie
4yacos Jlaboparopublie KoHnTpoibHbie
paboThI C paboThI
UCTIOJIb30BaHUEM
000pyI0BaHUS
«Touku pocTay
1. Pasnen 1. 3akoHbl B3aMMOJICHCTBHS U IBIDKCHHS TEJl. 24 2 5
2. Pa3nes 2. Mexannueckue KojaebaHus U BOJIHBL. 3BYK. 9 1 1
3. Pasjnen 3.21eKTpoOMarHuTHOE TOJIE. 17 2 2
4, Pasnen 4.Ctpoenue aToMa 1 aTOMHOTO SIpA. 13 3 1
5. Pa3nen S. torosoe moBropenue (6 4acoB) 2 - 1
6. Pa3nen 6. Ctpoenne u sBomroius Beenennotii (6 yacoB) 3 -
7. HTroro 68 8 10




DJIEKTPOHHBIE pecypchl

HasBanue catita

Anpec caiita.

Coneprxanue.

Enunas kommekuust mupoBbIX
00pa3oBaTeNbHBIX PECYPCOB

http://school-collection.edu.ru

@renI- aHUMaIUH 10 Pa3HbIM pasfenam QU3UKH.

3anumatenvHas ~ (U3MKa B
BOIPOCAX U OTBETAX

http://elkin52.narod.ru/

OnbITHI-(DOKYCHI, paccKas3bl 0 (PU3MUECKUX SIBICHUSX, TECTHI.

Knacchas ¢pusuka.

http://class-fizika.ru/

Ludpobie 0Opa3oBaTeIbHBIC PECYPCHI [0 BCEM TeMaM Kypca

buznkwy, aHUMAalNH, BUJIEOYPOKH, 3a/1a4H4, TECTHI,
MyJAbTUMEAMA W  MHOTO  Jpyrod HuHpOpMAUM IS
JII0003HATENbHBIX.

duszuka B aHUMAaIuIx

https://www.sites.google.com/site/

movyacshkola/idu-na-urok/fizika-
v-animaciah

[Iporpamma conep>kKuT TpEXMEpHbIE aHUMAIMK (U3HUECKUX
JKCIIEPUMEHTOB U SIBJICHUM.

WuTepakTuBHas Qusuka

http://interfizika.narod.ru/index.ht
ml

WNuTepakTuBHBIN yueOHUK. VIHTEpaKTUBHbBIE MOJIEIH.
DU3NYECKUE UTPBHI.

[xonbHas ¢pusmka.

https://www.sites.google.com/site/

saitpofizike/home

[To Temam ¢Qu3MKu mnpeAcTaBIEHbl MaTEepUANIbI: TEOPHS
(Bunmeoypoxku, LIOP, omopHbIli KOHCHEKT), TECTHI, pEIICHUE
3a1a4, B TOM yncie no marepuaiam OI'D u EI'D.

Poccuiickas anexTponHas | https://resh.edu.ru/ Buaeoypoku mo BceM pasjenaM (pU3HKH, TECTHI.

IIKOJIa

dusuka.py http://www.fizika.ru/ YueOHuKH, 1Ta00paTOpHBIE W KOHTPOJIbHBIE PAOOTHI, TECTHI,
(bakyIbTaTUBBI 1 MHOTO Apyroi nHdopmaiuu no Gpusuke..

All pusuxka. http://www.all-fizika.com/ BupryansHbie J1abopatopHble pabOThl, OHOrpadUu YUCHBIX,

DeliHMaHOBCKUE  JICKIIHH, ¢uzuka B
HEOOBsICHUMEBIE sBlIeHUA, EI'D oHaliH, OIBITHL.

KapTHUHKaAx,

dusnka BOKpYTI' HacC.

http://physics03.narod.ru/

Hayunble KHUTH, OIBITHI, KPOCCBOP/BI, 3a0aBHbIE PHUCYHKH,
WUTIOCTPUPYIOIINE — pa3NuyHble  (PU3MYECKHe MPOIIECCHI,
3aKOHBI, SIBIICHUS, PACCKa3bl U3 UCTOPUU Pa3BUTUS PUUKU U
bu3NYECKUX MPeICTaBICHHIA.

LearningApps.org

https://learningapps.org/index.php
?2overview&s=&category=0&tool

WHTepakTUBHBIE MOAYIH 1O pa3HbIM npeaMeTam. o dusuke
€CThb 3a/JlaHusl Ha COOTBETCTBUE, KPOCCBOPABI, pa3IM4YHBIC
UTPBIL.
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