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1. Ilnanupyembie pe3yJibTaThl OCBOCHUS MPOrpaMMbl Y4eOHOr0o Kypca « @U3nKa) HA YPOBHE
OCHOBHOTI0 00111ero 00pa3oBaHus
1.1 JInyHOCTHBIE pe3yJIbTaThl

JInyHOCTHBIE  pe3yJbTaTbl OCBOGHHUS IpOrpamMmbl  y4yeOHOro Kypca «Duzmkay

XapaKTepU3yIOTCs:

1) marpuoTHYeckoe BOCHUTAHWE:  TPOSBICHUE HHTEPECa K HCTOPUU M COBPEMEHHOMY
COCTOSIHUIO DPOCCHICKOM (pu3nueckoil HaykH; LIEHHOCTHOE OTHOIIEHUE K JOCTHKCHHIM
POCCHICKHIX yYEHBIX-(U3NKOB.

2) rpaIaHCcKoe H TyXOBHO-HPABCTBEHHOE BOCIUTAHUE: TOTOBHOCTh K AaKTHBHOMY Y4YacTHIO B

0o0CYXXJIeHMH OOLIECTBEHHO-3HAYMMbBIX U OSTHYECKHX IMPOOJEeM, CBS3aHHBIX C MPAKTUYECKUM

NPUMEHEHHEM JIOCTHKEHUN (PU3MKH; OCO3HAHUE BAaXHOCTH MOPAIbHO-3THUYECKUX MPUHIIUIIOB B

NeSITeNIbHOCTH YYEHOTO.

3) Tpy/10BO€e BOCIIHMTAHHE: AaKTHBHOC y4acTHE B PCLICHUU MPAKTUYECKHUX 3a]a4 (B paMKax CEMbH,

IIKOJIbI, TOpOJia, Kpas) TEXHOJOTMYEeCKOW U COLMATbHOW HaIpaBlIEHHOCTH, TPEOYIOUIMX B TOM

quciie ¥ GU3NICCKUX 3HAHUI;

- UHTEpeC K MPAKTUYECKOMY H3yUeHUI0 Mpodeccuii, CBA3aHHBIX ¢ (GU3UKON

4) 3cTteTMYecKOe BOCHUTAHUE: BOCIIPUSATUE ICTETUUECKUX KAyecTB (PU3MUECKON HAyKu: ee

TapMOHHYHOTO MIOCTPOEHUS], CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH.

5) HeHHOCTH HAYYHOI0 NMO3HAHMSA: OCO3HAHME IICHHOCTHM (PU3UYECKOW HAyKH KaK MOIIHOIO

WHCTPYMEHTa TIO3HAHHS MHUpPA, OCHOBBI Pa3BUTHS TEXHOJOTHWH, BaKHEUIIEH COCTaBISIOLIEH

KYJIBTYPBI;

- pa3BUTHE HAYYHOM JHO003HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKOM e TEIIbHOCTH.

6) ¢usuyeckoe BocnuTaHue, GopMHpPOBAHME KYJIbTYPbl 3/0POBbSi W 3MOLHMOHAJBHOIO

0Jlaromosiy4usi: OCO3HaHME IICHHOCTHM Oe3omacHOro obpa3a J>KM3HM B  COBPEMEHHOM

TEXHOJIOTUYECKOM MHUPE, Ba)KHOCTH MpaBuil 0€3011aCHOrO MOBEACHMS Ha TPAHCIIOPTE, Ha JOporax, ¢

ANEKTPUYECKUM U TEIIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

- ¢(hOpMUPOBAHHOCTH HaBbIKa peQIIeKCHH, PU3HAHIE CBOETO MPaBa Ha OMHMOKY M TaKOTO JKe TpaBa

y IPYroro 4eioBeKa.

7) 3K0JI0TMYecKoe BOCIIMTAHNE: OPUEHTALMS HAa TIPUMEHEHNE (PU3MYECKUX 3HAHUH IS PEHICHUS

3aJad4 B O0JIaCTM OKpY»Karollled cpefbl, IUIAaHUPOBAHMS IOCTYIKOB M OLEHKH HX BO3MOXKHBIX

MOCTEACTBUM JJISI OKPYKAOLIEH CPEIbI;

- OCO3HaHMeE INI00ATBHOTO XapaKTepa SKOJOTMUECKUX MPoOJIeM U MyTel UX pelieHus.

8) ajanTanus K M3MEHAIMMCS YCJIOBUSM COLUAIBHONW M NPHPOIHOH cpelbl: MOTPEOHOCTH

BO B3aUMOJICHCTBUU MPU BBHIMOJIHEHUHN HCCIEIOBAaHUN U MPOEKTOB (PU3MUECKOW HAIpPaBIEHHOCTH,

OTKPBITOCTH OTBITY M 3HAHUSM JIPYTHUX;

- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 NMPAKTUYECKYIO NEATEIBHOCTD;

- MOTpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUI, B TOM uucie (HOpPMYIHPOBATH HJIEH, MOHATUS,

TUIIOTE3BI O (PU3NYECKUX OOBEKTaX U SIBICHUSIX;

- 0CO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,

- IJTAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUIA;

- CTpEeMJICHHE aHAIM3UPOBATh U BBIABISATH B3aUMOCBSA3H MPUPO/bI, 00IECTBA U IKOHOMUKH, B TOM

YHCIie C UCTIOIb30BaHHEM (PU3UUECKUX 3HAHUN;

- OLIEHKa CBOMX JEHCTBHI C y4EeTOM BIMSHHUS Ha OKPYXAIOUIYI0 CPeAy, BOZMOXKHBIX ITTOOATbHBIX

IIOCJIEICTBUH.

1.2 MeTanpeaMeTHbIe Pe3yJIbTaThl
1.2.1 llo3HaBaTebHbIE YHUBePCcAJIbHbIE YUeOHbIe TelCTBUA
1.2.1.1 Ba3oBble JioTHYeCKHE AeliCTBUS:

- BBISIBIISITH M XapPaKTEPU30BaTh CYIECTBEHHbIC TPU3HAKUA OOBEKTOB (SBJICHUN);

- yCTaHaBJIMBaTh CYIIECTBEHHBIM NpHU3HAK KJIACCU(PUKALNU, OCHOBaHMUS s O0OOIIEHUS U

CpaBHEHUS,



- BBUIBJISITH 3aKOHOMEPHOCTH M TMPOTUBOPEYMS B paccMaTpuBaeMblX (haKkTax, MaHHBIX U
HAOIIOICHUSX, OTHOCAIINXCS K (PU3UUECKUM SIBIICHUSIM;
- BBIBIISATh NMPUUYMHHO-CJIEICTBEHHBIE CBSI3U NPU WM3YYCHUM (PU3UUECKHUX SIBJICHHUI M IMPOIIECCOB;
JieaTh BBIBOJIBI C MCMOJB30BaHUEM JACAYKTUBHBIX W WHIYKTUBHBIX YMO3AKIIOUYEHUH, BBIIBUIAThH
TUIOTE3bI O B3aUMOCBS3IX (PU3HMUECKUX BEIUYUH;
- CaMOCTOATENBHO BBIOMpaTh CcHoco0 perieHus y4eOHOW (U3MYEecKOd 3anaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIICHHUs, BHIOOp HamOojee MOAXOSAIIEr0 C Y4eTOM CaMOCTOSITEIIbLHO
BBIJICJICHHBIX KPUTEPHUEB).
1.2.1.2 Ba3oBbIe HccJaeI0BaTEIbCKHAE JeHCTBYA.
- HCII0JIb30BaTh BOIPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT TO3HAHMUS;
- MPOBOJUTH IO CAaMOCTOSITEJIbHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXHBIA (QHU3NUECKUi
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHUE (PU3UYECKOTO SIBICHHUS;
- OIICHWBAaTh Ha TPUMEHUMOCTh M JIOCTOBEPHOCTh WH(OpPMAIMIO, MOJYYCHHYIO B XOJe
HCCIIETOBaHUS WU SKCIIEPUMEHTA;
- CaMOCTOATENBHO (OPMYIHUPOBATH OOOOIIEHUS M BBIBOJBI IO pe3yiabTaTaM IPOBEICHHOTIO
HaOJI0/IeHUs, OIbITA, UCCIIEIOBAHMUS,
- IPOrHO3UPOBATh BO3MOKHOE JlajibHElIIee pa3BUTHE (PU3UUECKUX MTPOLIECCOB, @ TAKXKE BbIIBUTaTh
MIPEIOJIOKEHHS 00 X PA3BUTHUU B HOBBIX YCIOBUSAX M KOHTEKCTaX.
1.2.1.3 Pabora ¢ undopmanmeii:
- IPUMEHATH Pa3IMYHbIE METOJIbI, HHCTPYMEHTHI U 3amlpOChl MPHU MOUCKE U O0TOOpe MHPOpMaIuu
WIH JaHHBIX C YYETOM MPEATIOKEHHON yIeOHOH (PH3MUecKoii 3a1auu;
- aHaAJIM3UPOBaATh, CUCTEMATU3HPOBATh U WHTEPIPETHUPOBATH MHMOPMALIMIO PA3IUYHBIX BUIOB U
(dhopM TIpeICTaBICHHUS,
- CaMOCTOSITEIbHO  BBIOMPATh ONTHUMAlbHYIO (opMy TpeacTaBieHHs HHPOpMAIUH U
WJUTIOCTPUPOBATH PEIIaeMbIe 3a/1a4M HECIOXKHBIMH CXEMaMH, TUarpaMMaMi, HHOU rpaduKoi U ux
KOMOHWHAIIUAMU.
1.2.2 KoMmMyHMKATHBHbIE YHHBEPCAJIbHbIE YUeOHbIe NelCcTBUS:
O01menne
B xome oOcyxneHus y4eOHOTO Marepuana, pe3ylbTaTOB JIA0OPATOPHBIX pPadoT
IMPOCKTOB 3aAaBaTb BOIIPOCHI IO CYHICCTBY 060y>1<;[aeM0171 TCEMBI M BBICKA3bIBaThb HWJACH, HALICJICHHBIC Ha
pEIICHUE 3a1aYu U MOIEPKaHUE 0JIaroXKeIaTeIbHOCTH OOIICHUS;
- COIOCTaBIISATh CBOM CYKIEHUS C CYKICHUSMHU JPYTHMX YYaCTHUKOB JHallora, OOHapy»XUBaTh
pa3IM4Me U CXOJICTBO MO3UILIHIA;
- BBIpAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MTUCbMEHHBIX TEKCTaX;
- nyOJIMYHO MpPEACTaBIATh PE3YJbTaThl BBHIMOJIHEHHOTO (PU3NYECKOTO OMbITa (IKCHEPUMEHTA,
HCCTIEIOBAHMUS, TIPOEKTA).
CoBMecTHas 1€ATEIBHOCTD (COTPYAHHUYECTBO)
- IOHUMAaTh U UCIOJIH30BATh MIPEUMYIIIECTBA KOMAHIHOW ¥ MHANBUYyaTbHON pabOThI IPU pEIICHUN
KOHKpETHOU (hr3nuecKoil mpoOIembl;
- NPUHUMATh LEIH COBMECTHOW JIeATENbHOCTH, OPraHW30BbIBaTh JACUCTBUS MO €€ JOCTUKEHMIO:
pachpenenaTb poyiu, 00CYKAaTh MPOIECCHl U PE3yIbTaThl COBMECTHOM paboThl; 0000IIaTh MHEHHS
HECKOIBKUX JIFOJICH;

- BBINIOJIHATH CBOIO YacTh PaOOTHI, IOCTUrasi KAYECTBEHHOI'O pe3yJibTaTa 10 CBOEMY HalpaBlIeHUIO U
KOOPAMHUPYS CBOU ACUCTBUSA C APYTMMH YJICHAMUA KOMAHJbI;
- OIIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOLIMH MPOAYKT MO KPHUTEPHUSM, CaMOCTOSITEIBHO
c(OpPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOAECUCTBHSL.

1.2.3 PeryasiTuBHbIe yHHBepPCAJIbHbIE YUeOHbIE el CTBUSA



Camoopranuszanus
- BBUBJIATH MNPOOJIEMBl B JKU3HEHHBIX M Y4YEOHBIX CHUTyalMsX, TPEOYIOIIUX Ui peIIeHUs
(bUBUYECKUX 3HAHUN;
- OPUEHTHUPOBATHCS B PA3IUYHBIX IOAXO0JAX NPUHATUS PELICHUN (MHAUBUAYAJIbHOE, MPUHATHE
pelleHysl B IpyIie, IPUHATHE peIleHU rpymnmnoil);
- CaMOCTOSITEIBHO COCTABIISATH AITOPUTM pelleHus: PU3NIECKOH 3a1a4l Wi TIaHa UCCIIEIOBAHUS C
YYETOM HMEIOIIUXCSI PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh IpejilaracMble
BAPUAHTHI PEILCHUN;
- JleNlaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PELICHHUE.
CamokoHTpoIb (peduiexcust)
- 1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IpeylaraTh IJIaH €€ U3MEHEHMUS],
- O0BACHATh NPUYMHBI JOCTUXKEHUS (HELOCTHKEHUS) PE3y/IbTaTOB AEATENbHOCTH, JaBaTh OLEHKY
PUOOPETEHHOMY OTIBITY;
- BHOCHTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHUCIE€ B XOJ BBIIOJIHEHUS (U3UYECKOTO
WCCIICIOBAaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENHCTB, H3MEHMBIIMXCS CHTYallUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIHNX TPYIHOCTEH;
- OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIU U YCIOBUSM.
IMOLMOHANbHBINA HHTE/ICKT
- CTaBUTH ce0s HA MECTO JPYroro 4ejioBE€Ka B XOJ€ CIOpa WM JUCKYCCMH Ha HAY4YHYIO TEMY,
[IOHMMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYroro.
IIpunsiTHe cedst U APYrux
- MpU3HABaTh CBOE MPABO Ha OIIMOKY MpPU pelIeHUH (PU3MUECKUX 3a]ad WIM B YTBEPXKIEHHUIX Ha
Hay4yHbIE TEMBI U TAKOE K€ MPaBO JPYroro.
1.3 IIpenmeTHbIE pe3yJibTAThI

1.3.1 IlpeameTHbIe pe3yabTaThl 00y4eHus: B 7 Kjiacce
IIpenmetHble pe3ynbTaThl Ha ©0a30BOM YPOBHE JOJDKHBI OTpaxaTb CGHOPMHUPOBAHHOCTb Y
o0yJaromuxcs yMEeHUI:
- HCIOJb30BaTh MNOHATUSA: (U3NYECKUE U XUMHUECKUE SIBIICHUS; HAOJIOJIEHHE, HKCIEPUMEHT,
MOJI€Tb, TUIOTE3a; €AMHMULBI (PU3NYECKUX BEJIMYMH; aTOM, MOJIEKYJa, arperarHbleé COCTOSHUS
BellecTBa (TBepHoOe, JKUAKOE, Tra3000pa3HOe); MEXaHHYeCKOe JIBUKEHUE (paBHOMEpPHOE,
HEpaBHOMEPHOE, MPSIMOIMHENHOE), TPAaeKTOPHS, paBHOAEHUCTBYIOIIas cuil, Aedopmanus (ynpyras,
IUTACTHUYECKas ), HEBECOMOCTh, COOOILAIOIINECS COCY/IbI;
- paznuyath sBaeHus (Inpdy3uns; TermIoBoe ABHKEHNE YaCTUI] BEIIECTBA; pABHOMEPHOE JIBUKECHHUE;
HEPAaBHOMEPHOE [IBWJKEHHWE; WHEpLUsS; B3aUMOJECHCTBUE TEJ, DPABHOBECHE TBEPABIX TENI C
3aKpEJICHHONW OChIO BpallleHUs; Nepefada JaBlIeHUsl TBEPAbIMU TellaMH, KUAKOCTIMU U ra3aMu;
aTMoc(epHOe AaBlICHHE; MJIaBaHUE Tell; MPEeBPALICHNUs MEXaHUYECKOM SHEpruM) MO ONMUCAHHUIO UX
XapaKTEepHBIX CBOWCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHUE;
- pacro3HaBaTh NPOSIBIEHUE U3YYEHHBIX (PU3MYECKHX SBICHUN B OKPYKAIOLIEM MHpE, B TOM YHCIIE
¢u3nueckue SBIEHUS B MPUPOJE: MPUMEPHI ABMKEHHUS C PA3IUYHBIMU CKOPOCTSIMH B JKUBOH U
HEXHUBOHM Mpupoje; JeiicTBUE CHUJIBI TPEHHsI B MPUPOJE U TEXHHUKE; BIUSHHE aTMOC(HEpHOTro
JIaBJICHUs Ha KMBOW OpPraHu3M; IUIaBaHUE pbIO; pplyard B TEJE YEJIOBEKa; MPHU 3TOM MEPEBOIUTH
MPAKTUYECKYIO 3a7layy B Y4eOHYIO, BBLIEIATH CYLIECTBEHHBIE CBOWCTBA/MPU3HAKU (PUBNYECKUX
SIBJICHUM;
- ONMCHIBATh M3YUEHHBIE CBOWCTBA TENl U (PU3UUECKUE SBICHUS, UCTIONb3Ys (PU3NUECKUE BETHUUHBI
(Macca, 00beM, MIIOTHOCTH BEIIECTBA, BPEMs, ITyTh, CKOPOCTb, CPEAHSISI CKOPOCTh, CHJIa YIPYTOCTH,
CWJIa TSDKECTH, BeC Teja, CWJIa TPEHWs, JAaBleHUe (TBEpPHOro Tejla, JKUIKOCTH, Tasa),
BBITAJIKMBAIONIAsl CHUJIa, MEXaHW4eckas paboTa, MOIIHOCTb, IIJIEUYO CHJIbI, MOMEHT CHJIBI,
KOA(QPHUIMEHT MOJIE3HOTO JEHCTBUS MEXaHM3MOB, KWHETHYECKast U MOTEHIMAJIbHAsS YHEPIrus); Ipu
OIMCAaHUU MPABWIBHO TPAKTOBATh (PU3HUECKUN CMBICT UCIOJIB3YEMBIX BEJIUUMH, UX 0003HAYEHUS U
eIMHUIBl (U3NYECKUX BEJIUYMH, HAXOAUTh (OPMYIbI, CBA3BIBAIOIIME JaHHYIO (U3UYECKYIO



BEIMYUHY C JIPYITMMU BEIMYMHAMHU, CTPOUTH Tpa(UKH HM3YYEHHBIX 3aBUCHUMOCTEH (PU3NYECKHX
BEJIMYNH;

- XapakTepu30BaThb CBOMCTBA TeJ, (U3UYECKUE SBJIECHUS M IPOLECCHI, HCHOJIb3yd IpaBHUIIa
CIIOKEHMsI CUJI (BIOJIb OJIHOM mpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, npaBuio
paBHOBecHs pbruara (0si0ka), "3070TO€ MPaBUWIO" MEXAHUKH, 3aKOH COXPAaHEHMsI MEXaHMYECKOU
SHEPIUu; MPH 3TOM JIaBaTh CIIOBECHYIO ()OPMYIHPOBKY 3aKOHA U 3alKCHIBATH €0 MAaTEMAaTHIECKOE
BBIPAXKCHHUE;

- OOBACHATH (PU3UYECKUE SBJICHUS, MPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyallMll IPAKTUKO-OPHUEHTUPOBAHHOIO XapaKTEepa: BBIABIATH IPUYMHHO-CIEACTBEHHBIE CBS3H,
CTPOUTh OOBsICHEHHWE W3 1 - 2 JIOTMYECKHUX IIaroB ¢ Omopod Ha 1 - 2 W3Y4YEHHBIX CBOWCTBA
(bu3HUeCKUX SBICHUN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

- pemiaTh pacueTHble 3a1aud B 1 - 2 neHCTBUS, UCHOJIb3Ys 3aKOHBI U (POPMYJIBI, CBS3bIBAIOILNE
¢u3nveckue BENMYMHBI: HAa OCHOBE aHajHM3a YCIIOBHS 3a/laud 3alUChIBATh KPATKOE YCIOBHE,
HOJICTABIATh (PU3MUECKHE BEJIWYMHBI B (OPMYNbl U HPOBOJUTH PACYEThl, HAXOJUTh CIPAaBOYHBIE
JaHHbIEe, HEOOXOIMMBIE JIJIS PEIICHUS 33124, OIICHUBATh PEATMCTUYHOCTD NOJTYYEHHOU (hru3nyecKoi
BEJIMYHHBI;

- pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIINTh MPH TOMOUIM (U3NYECKUX METOAOB; B
ONMCAaHUM MCCIEIOBAHUS BBIJCNATh IPOBEPSIEMOE NPEANONoKeHue (TUIoTe3y), paziudaTh HU
UHTEPIPETUPOBATH MOJYUEHHBIN PE3yabTaT, HAXOAUTh OIIMOKU B XOJI€ OIBITA, JI€JaTh BBHIBOJBI 110
€ro pe3ynbTaram;

- TPOBOJIUTH OMBITH MO0 HAOIIOACHUIO (HU3MUECKUX SBICHUH WM (U3NYECKUX CBOWCTB TE:
(dbopMyIMpOBaTh TMpPOBEpsAEMbIE IPEANOJNOKEHHs, COOMpPaTh YCTAaHOBKY U3 IPEUIOKEHHOTO
000pyI0BaHUs, 3aMMCHIBATH X0/ ONBITa U POPMYIMPOBATH BHIBOJIBL;

- BBINOJHATH IHpPsSMblE HU3MEPEHUS PpACCTOSIHMS, BPEMEHH, Macchl Teja, O0beMa, CHUJIbl U
TEMIIEPATyphl C MCIOJIb30BAHUEM AHAJIOTOBBIX M IU(POBHIX MPUOOPOB; 3alMCHIBATh MOKA3AHUSA
pUOOPOB C YUETOM 3aJJaHHOH a0COIIOTHOM MOrpeIHOCTH U3MEPEHUH;

- TMPOBOJUTH HCCIIEJOBAHHE 3aBUCUMOCTU OJHON (U3NYECKOM BEIMYMHBI OT JpYrod c
UCIOJIb30BAHUEM MPSIMbBIX HU3MEPEHUH (3aBUCMMOCTH IYTH PaBHOMEPHO JIBIDKYILETroCsl Tejla OT
BPEMEHM JBWKEHMSI TeJa; CHJIbI TPEHUS CKOJIBKEHHUS OT CHJIbl JIaBJICHMs, KauecTBa 0OpabOTKU
MIOBEPXHOCTEH TEJl M HE3aBUCUMOCTH CWJIBI TPEHHMS OT IUIOLIAAW CONPUKOCHOBEHMS TEIN; CHUJIBI
YIOPYTOCTH OT YIJIMHEHUs MPYKUHBI; BBITAJIKUBAIOLIEH CUJIbI OT 00beMa MOTPYKEHHON YacTH Telna
U OT IUIOTHOCTH JKMJKOCTH, €€ HE3aBHCHUMOCTU OT IJIOTHOCTH Tella, OT INIyOMHBI, Ha KOTOPYIO
MIOTPYKEHO TEJO; YCIOBUH IJIaBaHUs TeJ, YCIOBHM paBHOBECHsS pbluara U OJOKOB); y4acTBOBaTh B
IUTAHUPOBAHUM y4eOHOrO HMCCIeI0BaHUs, COOUPATh YCTAHOBKY M BBINOJHATH MU3MEPEHHs, CIeays
MPENJIOKEHHOMY IUIaHy, (UKCHPOBATh pPE3yJAbTaThl IOJYYEHHOH 3aBUCUMOCTH (U3NYECKUX
BEIMYMH B BHUJAE MNPEIIOKEHHBIX TaOmul W TrpaduKoB, JelaTh BBIBOJBI 10 pe3yibTaTaM
HCCIIEIOBaHMUS;

- IPOBOJUTH KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIUYMH (IUIOTHOCTHh BEIIECTBA YKUAKOCTH M
TBEPAOrO TeNa; Cujla TPEHUS CKOJBXKEHMsS, JaBJICHHE BO3AyXa; BbITAIKUBAIOUIAs CHUJIA,
JeUCTBYIONIAsT HA MOTPYKEHHOE B JKUAKOCTh TENI0; KOAPPHUIMEHT MOJE3HOrO JAEHCTBHS MPOCTHIX
MEXaHU3MOB), CJEIys MPEeAJ0oKEHHOM WHCTPYKLUMHU: NPU BBHIIOJHEHUM HW3MEpEHUil cobupaTh
9KCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUMCIIATH 3HAYEHNE NCKOMOM BEIIMUYNHBL;

- cOOMI01aTh MpaBUjIa TEXHUKN O€30MacCHOCTH MPH padboTe ¢ 1abopaTOpHBIM 000pYI0BAaHUEM;

- YKa3pIBaTh MPHHLMUIBI JEHCTBUS NPUOOPOB M TEXHUUECKUX YCTPOWCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOINAOIIMECS COCYAbl, 0apoMeTp, pblyar, MOJABMXHBIA M HEMOJBMKHBIM OJIOK,
HAKJIOHHA IIJIOCKOCTB;

- XapaKTepU30BaTh MPUHIUIBI JEUCTBUS H3YUYEHHBIX MNPUOOPOB U TEXHUYECKUX YCTPOWCTB C
OTIOPO Ha MX ONMUCAHMS (B TOM YHCJIe: HOAMUITHUKH, YCTPOWCTBO BOJOIIPOBO/IA, THAPABIMUECKUI
rpecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOW HAcOC, apeoMeTp), MCIONb3ys 3HAaHUS O CBOWMCTBAX
(bu3MYeCKUX SIBICHUH U HEOOX0MMBbIE (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;



- NPUBOJIUTH NPUMEPBI/HAXOAUTh HHGOPMALMIO O MPHUMEPAaX HPAKTUYECKOTO HCIOIb30BaHUS
(u3MYECKUX 3HAHUHN B MOBCEAHEBHOW KU3HU ISl OOeCTieueHus 0€30MacHOCTH TP OOPAIEHUH C
npubopaMM M TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHUS 3/10pOBbS U COOJIOAECHUS HOPM
HKOJIOTUYECKOTO MOBE/ICHUS B OKPY)KAIOLIEH cpelie;
- OCYHIECTBJIATh OTOOP MCTOYHMKOB MH(pOpMALUU B ceTH MHTEpHET B COOTBETCTBHM C 3aJlaHHBIM
MOMCKOBBIM 3allpOCOM, Ha OCHOBE HWMEIOIIMXCS 3HAHUH M IyT€M CpPaBHEHHUSA PA3IUUHBIX
UCTOYHHUKOB BBIIEJATH MHPOPMALMIO, KOTOpas SBISETCS HPOTHUBOPEYMBONM WM MOXKET OBITh
HEJI0CTOBEPHOI;
- HUCNOJb30BAaTh IPU BBHINOJIHEHUM YUYEOHBIX 33JaHUN HAy4yHO-IOMYJSPHYIO JIUTEpaTypy
(bu3n4ecKoro coJiepKaHus, CIpaBOuHble MaTepUallbl, pecypchbl cetu VIHTepHeT; BafeTh npueMaMu
KOHCIIEKTHPOBAHUS TEKCTA, IpeoOpa3zoBaHus HHPOPMAIIUHN U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;
- C03/1aBaTh COOCTBEHHBIE KPATKHUE IMCbMEHHBIE M YCTHBIE COOOLIEHNS HAa OCHOBE 2 - 3 HCTOYHUKOB
uHpopManuy (GU3MYECKOTO COJCPIKAHUSA, B TOM YHUCIIE IMyOJHMYHO AENaTh KPaTKhe COOOIICHUs O
pe3yabTaTax MPOEKTOB WM Y4YEOHBIX HCCIEIOBaHMM; IPU 3TOM TIPAaMOTHO MHCIIOJb30BaTh
M3YyYEHHBIN MOHATHUHBIN anmapar Kypca (pU3uKH, COPOBOXIATh BHICTYIUICHHE MTPE3CHTAIHCH;
- IIpU BBINOJIHEHUH Y4E€OHBIX IMPOEKTOB U UCCIEIOBaHUN paclpenensaTh 00SA3aHHOCTU B IPYIIE B
COOTBETCTBHH C IOCTABJICHHBIMHU 33J[a4aMH, CIICIUThH 3a BBINOJHEHUEM IJIaHa JICHCTBHM, aIeKBAaTHO
OLIEHUBAaTh COOCTBEHHBIH BKJIaJ B [JEATEIbHOCTh TIPYIIIbL; BBICTPAUBAaTh KOMMYHHKATHBHOE
B3aMMOJICHCTBHE, YIUTHIBAsI MHCHHE OKPYKAIOIIHX.

1.3.2 IIpeameTHbIe pe3yabTaThl 00y4eHus B 8 Kiacce
[Ipenmernsie pe3ynbTaTbl Ha ©0a30BOM YpOBHE JOJDKHBI OTpaXkaTb C(HOPMHUPOBAHHOCTH Y
o0yyaroImuxcs yMeHuil:
- WCIOJB30BATh TOHATHS: Macca W pa3Mepbl MOJIEKYI, TEIJIOBOE IBM)KEHHE aTOMOB M MOJIEKYJ,
arperaTHble COCTOSIHMSI BEILLECTBA, KPHUCTANIMYECKUE M aMop(pHbIE Teja, HACHILEHHBIH U
HEHACBHIIIEHHBIN Tap, BIAXHOCTh BO3/AyXa; TEMIIEparypa, BHYTPEHHSS OSHEPTrHs, TEIUIOBOU
JIBUraTellb; 3JEMEHTapHBIA d3JIEKTPUYECKUH 3apsf, OSJIEKTPUYECKOe II0Jie, IPOBOJHUKU U
TMBJICKTPUKH, TIOCTOSTHHBIHN IEKTPUYECKUI TOK, MarHUTHOE TI0JIC;
- pasznuuaTh SBJIEHUA (TEMJIOBOE pAaCIIMPEHHE/CKaThe, TeIulonepeaaya, TEMJOBOe pPaBHOBECHUE,
CMayMBaHHEe, KalWUISPHBIC SBICHHS, WCHApeHHe, KOHACHCAIWs, IUIaBJICHHE, KPUCTAJUIN3AIUSI
(oTBepAeBaHME), KHUIIEHHE, Terlonepenadya (TEIUIONPOBOJHOCTb, KOHBEKLUS, H3IIy4eHHE);
QIIEKTPHU3AMSA TeJ, B3aUMOJCHCTBHE 3apslOB, IEHCTBHSA DIEKTPUYECKOTO TOKa, KOPOTKOE
3aMbIKaHMe, B3aUMOJIEWCTBHE MAarHMTOB, J€MCTBME MAarHUTHOTO MOJS HAa MPOBOJHHK C TOKOM,
AJIEKTPOMArHUTHASS WHAYKIHS) 10 ONMMCAHWIO MX XapaKTEePHBIX CBOWCTB W HAa OCHOBE OIIBITOB,
JIE€MOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;
- pacro3HaBaTh NPOSBICHUE U3YyYCHHBIX (PU3MUYECKHX SBICHUN B OKPYKAIOIIEM MHpPE, B TOM YHCIIE
¢bu3nyeckue sBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSHKEHUE M KaWJUISIPHBIE SIBJICHUS B MPUPO/IE,
KpUCTaJIIBl B pupoje, uznydenue CoHila, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHue
pOCBHI, TyMaHa, HMHEs, CHEra; J3JIeKTpUYeCKHue SBICHHMS B aTMocdepe, 3JIEKTPUUYECTBO HKHMBBIX
OpPTraHU3MOB; MAarHUTHOE IoJie 3eMiIH, Apeid TOIIOCOB, POJIb MArHUTHOTO TOJS JJIS JKU3HU Ha
3emiie, MOJISIPHOE CUSHUE;IIPU STOM MEPEBOJUTH MPAKTUYECKYIO 33a1ady B y4eOHYIO, BBIJIEIATH
CYLIECTBEHHbIE CBOMCTBA/MIPU3HAKY (PU3UUECKUX SBICHUII;
- OIIMCBIBATh M3YUEHHBIE CBOWCTBA TENl U (PU3MUECKUE SBJICHUS, UCTIOIb3Yys (PU3HMUECKUE BEIUUMHbI
(TemnepaTypa, BHYTPEHHSSI DHEPIHs, KOJIMYECTBO TEIUIOTHI, yAEIbHAS TEIUIOEMKOCTh BEIIECTBa,
yJelbHas TeIUloTa IJIaBJIeHHs, yelbHas TEeIUIoTa NapooOpa3oBaHmsl, yelbHas TelIoTa CrOpaHus
TOIUTNBA, KO3()(HUIIMEHT TONEe3HOrO NEHCTBHS TEIUIOBOW MAIlWHBI, OTHOCHTENBHAS BIIAYKHOCTD
BO3/yXa, OJJIEKTPUUYECKHM 3aps], cujla TOKa, DJIEKTPUUYECKOEe HAIpPsDKEHUE, CONPOTUBIICHUE
MIPOBOJIHUKA, YAETHHOE COMPOTHBIICHUE BEMIECTBA, PaboTa W MOIIHOCTH DJEKTPUYECKOTO TOKA);
IIPU OMUCAHUU MPABUIBHO TPAKTOBATh (PU3NUYECKUN CMBICI MCIIOJIb3YEMBIX BEIMYHH, 0003HAUECHUS
W eAWHUIBl (PU3MYECKUX BEIUYMH, HAXOIUTHh (OPMYIBI, CBS3BIBAIONINE JAHHYIO (PU3NICCKYIO



BEJIMYMHY C JAPYTUMHU BEJIMYMHAMH, CTPOUTH TpapUKU H3YYEHHBIX 3aBUCHUMOCTEH (U3HUECKUX
BEJIMYHH;

- XapakTepu3oBaTh CBOWCTBAa Tel, (PU3WYECKUE SBJICHHUS M MPOLECCHl, UCIOJb3YysSd OCHOBHBIE
II0JIOKEHUS MOJIEKYJIIPHO-KUHETUUYECKON TEOpUU CTPOEHHUs BEUIECTBA, INPUHLHUII CYNEPIIO3ULIUN
noJieit (Ha KauecCTBEHHOM YPOBHE), 3aKOH COXpaHeHUs 3apsija, 3aKkoH OMa Ui ydacTKa Lelu, 3aK0H
Jbxoynsa - JleHna, 3aKOH COXpaHEHHWs SHEPruH; NMPH 3TOM J1aBaTh CIOBECHYIO (DOpMYyIHPOBKY
3aKOHA U 3alMCBIBATh €r0 MAaTEMAaTHUYECKOE BBIPAKECHHUE;

- OOBSCHATH (hU3MYECKHE MPOIECCHl W CBOWCTBA TEJN, B TOM YHWCIE€ M B KOHTEKCTE CHUTYaIHi
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH HPUYMHHO-CIEICTBEHHBIC CBS3U, CTPOUTH
oObsicHeHHME M3 | - 2 JOTMYECKUX IIaroB ¢ OMOpod Ha | - 2 M3yYEHHBIX CBOMCTBA (PU3MUECKHUX
SABJICHU, (PU3UUIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

- pemiath pacueTHbIEe 3a/a4yd B 2 - 3 JEHCTBUS, UCIIOJIBb3Ys 3aKOHBI M (POPMYJIbI, CBSA3BIBAIOIINE
¢u3nveckue BENMYMHBI: HAa OCHOBE aHajHM3a YCIIOBHS 3a/laud 3alUChIBATh KPATKOE YCIOBHE,
BBISIBJISITH HEAOCTAaTOK JAHHBIX JUIS pEIIeHUs 3a/adyd, BBIOUPATh 3aKOHBI U (QOPMYJIBL,
HEOOXOAMMBIEC JUISI €€ pEUICHHs, IMPOBOAUTH pacyeTbl M CPABHMUBATH IIOJIyYEHHOE 3HAYCHHE
(bu3nYecKoil BeIMYMHBI C U3BECTHBIMU JAHHBIMU;

- pacro3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PELINTh NpPU TOMONIM (PU3MYECKHX METOJIOB,;
UCIIONIb3YSl OINMUCAaHUE WCCIIENOBAaHUS, BBIACNATh IPOBEPAEMOE IMPEANONIOKEHHE, OLEHUBAThH
MIPaBWJIbHOCTb MOPSI/IKA IPOBEIEHUS UCCIIEJOBAHMS, JIENIaTh BBIBOIBL;

- MPOBOJUTH OMBITHl MO HAOMIOACHUIO (PU3NYECKUX SBICHUN WM (PU3MYECKHX CBOMCTB Tem
(KanmMJUTApHBIE SBJICHUS, 3aBHCUMOCTD JIaBJICHUS BO3yXa OT €ro 00bemMa, TeMIIepaTyphl; CKOPOCTH
mpolecca OCTHIBAaHUS/HArPEBaHUSA TMPU MIIYYEHHH OT IIBETa U3JIy4arollel/moriomaronein
MIOBEPXHOCTH; CKOPOCTh UCHIAPEHUS BOABI OT TEMIEPATYPHI )KUJKOCTH U IJIOLIAAN €€ OBEPXHOCTH;
ANEKTpU3alus Tell W B3aUMOACHCTBHE DJEKTPUYECKHUX 3aps/IOB; B3aUMOJICHCTBUE IMOCTOSHHBIX
MarHuToB, BU3YyaJIU3allisl MarHUTHBIX OJIEH MOCTOSIHHBIX MAarHUTOB; JIEHCTBUS MAarHUTHOTO MOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHuTa, CBOWCTBA 3JEKTPOJBUTATENS MMOCTOSHHOIO
TOKa): (POPMYIMPOBATH MPOBEPSIEMbIC TPEATIOIOKEHUSI, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyIOBaHUs; OMMCHIBATH X0/ OMbITA U (OPMYITUPOBATEH BHIBO/IBI;

- BBIIIOJIHATD NPSMbIE U3MEPEHUSI TEMIIEPATYphl, OTHOCUTEIBHOMN BJIAXKHOCTU BO3/1YyXa, CHJIbI TOKA,
HanpsDKeHHUs C MCIIOJIb30BAaHMEM AaHAJOTOBBIX HPUOOPOB M JIATYMKOB (PU3MUECKUX BEITUYUH;
CpaBHMBATh PE3YJIbTAThl U3MEPEHUI C YUETOM 3a/1aHHOM a0COJIFOTHOM MOIPEIIHOCTH;

- IPOBOJUTH MCCJIEIOBAHHWE 3aBUCHUMOCTH OJHOW (IM3WYECKOM BEMUYMHBI OT JpYyro c
HCIOJIb30BAaHUEM MPSMBIX W3MEpPEHUl (3aBUCHMOCTb CONPOTUBIICHHS] MPOBOJHUKA OT €r0 JJIUHBI,
IUIOLIA/IA TIOTIEPEYHOTO CEYEHMSI U YAEIBHOTO CONIPOTUBIICHUS BELIECTBA ITPOBOJAHMKA; CHUJIBI TOKA,
UYIIEro Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha IPOBOJAHUKE; UCCIIEI0OBaHUE TIOCIIEI0BATEIBHOTO U
napajyieIbHOTO0 COeIMHEHUH MPOBOJIHUKOB): IJIAHUPOBATh UCCIEI0BaHUE, COOMPATh YCTAaHOBKY U
BBITNIOJIHATh U3MEPEHHUsI, Cleysl MPEeVIOKEHHOMY IJIaHy, (MKCUPOBAaTh PEe3yJIbTaThl MMOJYYEHHON
3aBHCUMOCTH B BHJIE TaOIUI] U IpaMKOB, JeNaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIIE0BaHUS;

- IPOBOJIUTh KOCBEHHBbIE M3MEpPEHHUs (PU3MUECKUX BEIUYMH (yIeNbHasl TEIJIOEMKOCTh BEIECTBa,
COIIPOTHBIIEHUE TPOBOJAHMKA, pPabOTa M MOIIHOCTh 3JIEKTPHUUECKOTO TOKa): IJIaHUPOBATh
U3MepeHus, coOUpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIeAys NPEUIOKEHHOW HHCTPYKIMH, U
BBIUUCIIATh 3HAUE€HUE BETMUUHBI;

- coOMI01aTh MpaBUiIa TEXHUKU O€30M1acCHOCTH MpH padboTe ¢ 1ab0paTOpHBIM 000PYI0BaHHUEM;

- XapakTepu30BaTh NPUHIMIIBI JASUCTBUS H3YUYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OTIOPOM Ha MX OMUCAaHM (B TOM YHCIIE: CHCTEMa OTOIJICHHUS JOMOB, TUTPOMETp, NapoBasi TypOuHa,
aMIepMeTp, BOJBTMETP, CUETUMK JIIEKTPHUUYECKON SHEPruH, 3JIEKTPOOCBETUTENbHBIE HPUOOPHI,
HarpeBaTeNbHbIE 3JIEKTPONPUOOPHI (IIPUMEPHI), ANEKTPUUYECKUE MPEIOXPAHUTENH; FIEKTPOMArHmr,
AJIEKTPOBHUraTeNlb MOCTOSHHOIO TOKA), UCIOJb3Ys 3HAHUA O CBOWCTBAX (YM3MUYECKUX SBICHUHN U
HeoOxouMBble (hHU3NUECKHe 3aKOHOMEPHOCTH;



- pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOWCTBA M H3MEPUTENIbHBIE MPUOOPHI MO CXEMaM U
CXEMaTU4YHBIM PUCYHKaM (KHIKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEID
BHYTPEHHEIO CrOpaHMsl, JIEKTPOCKOIN, PEOCTaT); COCTABIATh CXEMbI 3JEKTPUYECKUX Lenei c
MOCTIeIOBATENBHBIM M TapaJlICIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3jifyasi yCJIOBHbIE 0003HAYECHUS
JIEMEHTOB JICKTPUYECKHX LIEeTIEH;
- TPUBOJIUTH NPUMEPBHI/HAXOAUTh WHGOPMALMIO O MPHUMEPaX MPAKTUYECKOTO HCIIOIb30BAHUS
(bu3n4ecKux 3HaAHUH B MOBCEIHEBHOM XM3HM JUIsl oOecredyeHus: 6e30IacCHOCTH MPH OOpaIleHUH C
npubopaMu M TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHHUS 3/I0pOBbsI U COONIONEHUS HOPM
9KOJIOTUYECKOT0 ITOBE/ICHUS B OKPYKAIOLIEH cpelie;
- OCYILECTBJIATh NMOUCK HMH(pOpMalMKu (U3NYECKOTo cojepxaHus B ceTu MHTepHeT, Ha OCHOBe
UMEIOIINXCS 3HAHUHM U IyTeM CpPaBHEHUS JOTOJIHUTEIBHBIX HCTOYHUKOB BBIIEIATH MHPOPMALHIO,
KOTOpas ABJSETCS IPOTUBOPEUUBOM MM MOXKET ObITh HEIOCTOBEPHOM;
- UCNOJNb30BAaTh TPH BBHINOJIHEHUH YUYEOHBIX 33JaHUN HAyYHO-TIOMYJSIPHYIO JUTEpaTypy
(bu3n4ecKoro coJepKaHus, CpaBOuYHble MaTepUallbl, pecypchbl cetu VIHTepHeT; BiafeTh npueMaMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBanus HHPOPMAIINK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
- co3J1aBaTh COOCTBEHHbIE TMCHbMEHHBIE U KPAaTKUE YCTHBIE COOOLIEHHsI, 06001as HHPOPMALIUIO U3
HECKOJIbKUX HMCTOYHUKOB (DU3UYECKOTO COJEP)KaHHs, B TOM 4YHCIE MyOIMYHO MPEICTaBIATh
pe3yiabTaThl IPOEKTHON WIIN MCCIEeI0BATENbCKOMN AEATEIbHOCTH; IIPU 3TOM IPaMOTHO UCIOJIb30BATh
W3YyYEHHBIN MOHATHUHBIN anmapar Kypca (pU3uKHu, COPOBOXKIATh BHICTYILICHHE MTPE3CHTAIHECH;
- IIpY BBINOJHEHUHN Y4YEOHBIX IPOEKTOB W HMCCIENOBAaHUN (PU3NYECKUX IPOLIECCOB PACHPENEATh
0053aHHOCTH B TPYIIE B COOTBETCTBHU C MOCTABJICHHBIMHU 3a/la4aMU, CJICIAWTH 3a BBIIOJTHEHUEM
IUIaHa JIeHCTBUH M KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLIEHUBaTb COOCTBEHHBIM BKJIaa B
JeSTENIbHOCTh I'PYIIIbl; BICTpauBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE, MPOSBIIAS FOTOBHOCTh
paspeniatb KOH(QIUKTHI.

1.3.3 IlpegmeTHbIe pe3yabTaThl 00y4eHus B 9 Ki1acce
IIpenmetHble pe3ynabTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTb CGHOPMHPOBAHHOCTH Yy
o0yJaromuxcs yMEeHUI:
- MCII0JIb30BaTh MOHATHSA: CUCTEMA OTCYETa, MaTepHajbHas TOUKA, TPAEKTOPHs, OTHOCUTEIbHOCTD
MEXaHUUYECKOT'0 JABMKEHUS, Aepopmalius (ynpyras, IiacTUYecKas ), TpeHUE, LEHTPOCTPEMUTEIbHOE
YCKOpEHHUE, HEBECOMOCTD U MEPErpy3KH; LEHTP TSHKECTH; aOCOIIOTHO TBEPJOE TEJO, LEHTP TAKECTU
TBEPAOIO Tella, paBHOBECUE; MEXaHUYECKHE KOJeOaHusl U BOJHBI, 3BYK, HHPPA3BYK U yIbTPa3BYK;
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKAJIa 3JIEKTPOMAarHUTHBIX BOJIH,
- pasnuyarth SIBI€HHUS (PaBHOMEPHOE M  HEPAaBHOMEPHOE MNPSMOJIMHEMHOE JBUXKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHUE, CBOOOIHOE MaJIeHUe Tell, pABHOMEPHOE JIBUKEHHE
[0 OKPY)KHOCTH, B3aUMOJICHCTBUE TeJ, PEaKTUBHOE JBIKEHHE, KOJIeOaTelbHOE JBI)KEHUE
(3aTyxarouye U BbIHYX/IEHHbIE KoJle0aHUs), pe30HAHC, BOJTHOBOE JIB)KEHHE, OTpaykeHHE 3BYKa, 110
ONMCAaHUI0O HX XapaKTEpPHbIX CBONCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX JaHHOE
¢buznyeckoe SABICHUE;
- pacno3HaBaTh MPOSBIEHUE U3YUYEHHBIX (PU3NYECKUX SBJICHUH B OKPYXKAIOLIEM MHUpE (B TOM YHCIIE
¢u3nyeckue SBICHUS B MPUPOJE: MPUIMBBI M OTJIMBBI, JBMKeHUE MaHeT COJIHEYHOH CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE >KHUBBIX OPraHW3MOB, BOCHPUATHE 3BYKOB YKUBOTHBIMH, 3€MIIETPSICEHHE,
celicMUYeCKHe BOJIHBI, IlyHaMH, 3X0, LIB€Ta Tel), IPU 3TOM NEPeBOJUTh MPAKTUUYECKYIO 337auy B
y4eOHYI0, BBIJIEISITH CYIIECTBEHHBIC CBOMCTBA/TIPU3HAKHN (PU3UUECKHUX SBJICHHM;
- OIMCHIBATh M3YUEHHBIE CBOWCTBA TENl U (PU3UUECKUE SABICHHS, UCIIONb3Ys (PU3NUECKUE BETHUYUHBI
(cpeaHsii W MIHOBEHHAass CKOpPOCTh Tejla TIpU HEPAaBHOMEPHOM JBUKEHHH, YCKOpPEHUE,
IepeEMEIIEHHE, IIyTh, YIIIOBask CKOPOCTh, CHUJIa TPEHHUSI, CHJIa YIPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE
CcBOOOJHOrO TMAaJEHMs, BEC Tejla, HMIIYJIbC Tejla, HUMIIYJIbC CHJIBI, MeXaHuueckas paboTa u
MOIIHOCTb, TOTEHIMAJIbHAS HEPIHsl Teja, MOAHITOrO HaJ MOBEPXHOCTBIO 3€MJIH, MOTEHIMATbHASL
SHEPTrUsl CXKATOW MPYKUHBI, KHHETHUECKas DHEPrus, MOJHAs MeXaHW4ecKas SHEeprusi, nmepuoi u
YyacToTa KoJIeOaHUH, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA); IPU ONMMCAHUH MPABHIBHO



TPaKTOBaTh (PU3MUECKUNA CMBICT UCHOJB3YEMBIX BEIUYHH, 0003HAUYECHUSA M EAUHHIIBI (PU3NUECKIX
BEJIMYMH, HAaXOIUTh (OPMYIBI, CBS3BIBAIOIINE [AaHHYIO (U3NYECKYI0 BEIHYMHY C JIPYTUMHU
BEJIMYUHAMU, CTPOUTH IpaUKU U3y4YEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIIMYNH;

- XapaKTepru30BaTh CBOMCTBA TeJ, PU3NUYECKUE SBJICHHUS U MPOIIECCHI, UCIIOJIb3Ys 3aKOH COXPAaHEHUS
SHEPTUH, 3aKOH BCEMUPHOTO TSATOTEHUSI, IPUHIUI CYNEPHO3UIMH CHJI, TPUHIIUII OTHOCUTEIHHOCTH
lanunes, 3akonsl HpIOTOHA, 3aKOH COXpaHEHUsT HUMITYJIbCA; IMPU 3TOM JaBaTh CIIOBECHYIO
(hOopMyIIMPOBKY 3aKOHA U 3alKUCHIBATh €T0 MaTEMaTUUYECKOE BhIPAKECHHE;

- OOBSICHATh (PU3UYECKHE IMPOIECCHl M CBOMCTBA TEN, B TOM YHCIIe U B KOHTEKCTE CHUTYaIluil
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MNPUYHMHHO-CIEICTBEHHBIC CBS3U, CTPOUTH
00BsICHEHHE M3 2 - 3 JOTMYECKHUX IIaroB ¢ OMOpPOW Ha 2 - 3 M3YyYCHHBIX CBOMCTBA (PU3MUECKHUX
SIBJICHUH, PU3NICCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEHH;

- pemiaTh pacueTHbIC 3a/1a4u (OMHUPAIOIIUECS Ha CUCTeMY U3 2 - 3 ypaBHEHMI), UCTIOJIb3YsI 3aKOHBI U
(hopMyIIbI, CBSI3BIBAIONINE (PU3NICCKUE BEIMUMHBI: HA OCHOBE aHAIN3a YCIOBUS 3a/1a4M 3aIHChIBAThH
KpaTKOE YCJOBHE, BBISBISATH HEIOCTAIOUIME WM W30BITOYHBbIC JaHHbBIC, BBIOMPATh 3aKOHBI U
(dbopMyIbl, HEOOXOIUMBIC ISl PEIICHUS, MPOBOIUTH PACUETHl M OILEHUBATH PEATHUCTUIHOCTH
MOJIYYEHHOT0 3HAUCHUS (DU3HUECKON BEIMYUHBL;

- pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPH IMOMOIM (PUINISCKUX METOJIOB;
UCIIONIb3YSl OINMUCAaHUE WCCIIENOBAaHUS, BBIACNATh IPOBEPAEMOE IMPEANONIOKEHHE, OLEHUBAThH
MPaBUJILHOCTh TIOpsIIKA TIPOBEJICHUSI HCCIICIOBAHUSA, JI€JaTh BBIBOJABI, HWHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOIEHUHN U OIBITOB;

- MPOBOJUTHL OMBITHI MO HAOTIOACHUIO (PU3NYCCKUX SBJICHUH WiIH (PU3UYECKHX CBOKMCTB TeEl
(u3yuenue BTOporo 3akoHa HbIOTOHa, 3aKOHAa COXpaHEHHS SHEPrUu; 3aBUCHMOCTH IEepHOa
KOJIeOaHUM MPYKUHHOTO MAsTHUKA OT MAacChl Tpy3a U >KECTKOCTU MPY>KHUHBI U HE3aBUCUMOCTH OT
AMIUTHTYBI MJIBIX KOJICOAHHIT): CaMOCTOSTEIBHO COOMPAaTh YCTAaHOBKY W3 M30BITOYHOTO Habopa
000pYyIOBaHUS; OIMCHIBATEH XOJ1 OTBITA M €T0 PE3YJIbTAThI, (HOPMYINPOBATH BEIBOJIBI;

- IPOBOAMUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (PU3MUECKMX BETUYMH C HUCIOJIb30BAHUEM MPSIMBIX
M3MEPEHHUH (3aBUCUMOCTh IMYTH OT BPEMEHHM IPH PaBHOYCKOPEHHOM JIBIIKEHHUM O€3 HaudaIbHOM
CKOPOCTH; TepuoAa KojleOaHWi MaTeMaTH4YeCKOro MasTHHMKA OT JUIMHBI HUTH): IUIAHUPOBATH
HCCIIEIOBaHUE, CAMOCTOSITEIbBHO COOMpPATh YCTAHOBKY, (PUKCHUpPOBATh PE3yIbTAThl IOITYYEHHON
3aBUCHUMOCTH (PU3NYECKUX BETUYHMH C yUYETOM 3aJIaHHOM MOTPENTHOCTH U3MEPEHUIA B BUJIE TaOIHIL U
rpaduKoOB, J€IaTh BBIBOJIBI 0 PE3YJIbTaTaM HCCIICIOBAHNS,

- MPOBOJIUTH KOCBEHHBIE M3MEpEeHUsl (HU3MUECKUX BEIUYUH (CPEHHsISI CKOPOCTh M YCKOPEHHE Tera
MPU PaBHOYCKOPEHHOM JIBIJKEHHH, YCKOPEHHE CBOOOJHOTO TMaJICHUs], JKECTKOCTh MPYKHUHBI,
KOd(h(UIIMEHT TpPeHUs CKONbXKEHHUs, MeXaHuuyeckas paboTa M MOIIHOCTh, YacTOTa WM TEPUOJ
KOJIeOaHUN MaTEeMaTHYECKOTO W TPYKUHHOTO MAasTHUKOB): TUIAHUPOBATh U3MEPEHHUS; COOMpPATh
SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBINOJHATh U3MEPEHUS, CIENysl MPEaOoKEHHOW MHCTPYKLUU;
BBIYUCIISITh 3HAYEHNE BETUYMHBI U aHAJTU3UPOBATH MTOJTYUYCHHBIE PE3YIIbTaThI,

- cOOMI0IaTh MpaBUiia TEXHUKU O€30MacCHOCTH MpH paboTe ¢ 1ab0paTOpHBIM 000PYIOBAHHEM;

- pa3nIuuaTh OCHOBHBIE MPU3HAKM M3YUYEHHBIX (PU3MUECKUX MOJENei: MaTephalibHash TOYKa,
abCOJIIOTHO TBEPJI0E TEJIO;

- XapaKTepU30BaTh MPHUHIUIIBI JIEUCTBUS H3YYCHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOHCTB C
OMOpOl Ha HX ONHUCAaHHUS (B TOM YHCIE: CIHUIOMETpP, AATUUKU TIOJIO)KEHHS, PACCTOSHUS H
YCKOpPEHHS, pakKera, 0HXOJIOT), HWCIOJB3Yysd 3HAHUA O CBOWCTBAX (PU3UUYECKHX SBJICHUN U
HeoOxouMBbIe (HPU3MYECKHE 3aKOHOMEPHOCTH;

- UCIOJIb30BaTh CXEMbl W CXEMAaTHYHBIE PHUCYHKH W3YyYEHHBIX TEXHHUYECKUX YCTPOMCTB,
M3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOIECCOB MPH PEUICHUH Y4eOHO-MPaAKTUIECKUX
3ajady;

- TPUBOJIUTH MPHUMEPHI/HAXOIUTh WH(MOPMALUIO O TPUMEpax MPAKTUYECKOTO HCIIOIh30BAHUS
(bU3UYECKUX 3HAHWI B MOBCEIHEBHOM JKM3HU JIJII 0OecTieueHHs] O€30MacHOCTH TIPH OOpaIeHuu ¢



npubopaMM M TEXHUYECKUMH YCTPOHCTBAMHU, COXPAHEHUS 3/10pOBbsi U COONIONEHUS HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPY’KaIOLLEN CPENE;

- OCYWIECTBIATh IIOUCK HH(popManuu (u3nueckoro coxaepkaHuss B cetu MHTepHer,
CaMOCTOSITENILHO (POPMYIIHPYS TOMCKOBBIM 3alpoc, HAXOIUTH IYTH OINpPENENICHUsI JOCTOBEPHOCTH
MOJy4YEHHOM HH(pOpMAIMK HAa OCHOBE UMEIOLIUXCS 3HAHUN U JOTIOJIHUTEIbHBIX UCTOYHUKOB,;

- UCNOJNb30BAaTh TPH BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy
(bu3n4ecKoro coJepKaHus, ClpaBOUHble MaTepUallbl, pecypchbl cetu VIHTepHeT; BiafeTh nprueMaMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBanus HHPOPMAIIUK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
- co3JaBaTb COOCTBEHHbIC IMCbMEHHBIE U YCTHBIE COOOLIEHHMS Ha OCHOBE HH(pOpMALMU H3
HECKOJIbKUX MCTOYHUKOB (DU3NYECKOTO COJEpXKAHUsA, NyOJINYHO MPEACTaBIATh pPE3YJIbTaThl
IIPOEKTHOM WJIM UCCIIEN0BATENbCKON AESITENbHOCTH; IPYU ATOM I'PaMOTHO HCIOJIb30BaTh N3Y4YEHHbIN
MNOHATUIHBIN anmnapaT U3y4aeMmoro pasjeia GU3MKU U COIPOBOXKAATh BBICTYIICHHE Mpe3eHTaluel
C Y4ETOM OCOOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.

1.3.4 IlpeameTHBbIE pe3yabTaThl 00yueHus B 10 kiiacce

[Ipenmernsie pe3ynabTaTbl Ha 0a30BOM YpOBHE JOJDKHBI OTpaXaThb C(HOPMHPOBAHHOCTH Y
o0yyJaromuxcs yMeHuil:

- WUCTOJB30BaTh TOHSTHSA: CBET, OJIM30PYKOCTb M JAIbHO30PKOCTh, CHEKTPHI HCITyCKaHUS H
HOTJIOIIEHUS; alb(a-, 0eTa- U raMMa-u3y4eHUs, U30TOIIbI, JIepHasi SHEPreTUKa;

- pa3nuyarh SIBIEHUS MPSIMOJIMHEWHOE pPacHpOCTPAHEHUE, OTPAXEHHE U IPEIOMIICHHE CBETa,
[IOJJHO€ BHYTPEHHEE OTpPaXCHHWE CBETa, pa3JIoKeHHe Oenoro cBeTa B CIEKTP M CIOXKEHUE
CHEKTPAJbHBIX I[BETOB, IUCIEPCUS CBETa, €CTECTBEHHAs pPAaJUOAKTUBHOCTb, BO3HUKHOBEHUE
JMHEWYaToro CIeKTpa M3JIy4eHHUs) 110 ONMUCAHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE PU3NYECKOE SBJICHUE;

- pacro3HaBaTh MPOSIBIIEHUE U3YUEHHBIX (PU3NYECKUX SBICHUH B OKPY)KAIOLEM MUpPE (B TOM UYHUCIIe
ONITUYECKHE SBJICHUS B TPUPOAE, OMOIOTHYECKOE NEHCTBHE BHIMMOTO, YIbTPa(HOIETOBOTO H
PEHTIEHOBCKOTO  M3JIy4Y€HHMH; €CTEeCTBEHHBIM paJMOAaKTUBHBIM (OH, KOCMHUYECKHE JYy4H,
pPaZMOaKTUBHOE W3Jy4YEHUE MPHUPOJHBIX MHHEPAJIOB;IEHCTBUE PAJMOAKTUBHBIX H3JIY4EeHUH Ha
OpPraHu3M uYeJIoBeKa), NPU STOM IEPEBOAMUTH IPAKTHUECKYIO 3ajadyy B Y4eOHYIO, BBLACIATDH
CYIIECTBEHHBIE CBOMCTBA/IPU3HAKH (PU3MUECKUX SBICHUH;

- OIIMCBIBATh M3YUEHHBIE CBOWCTBA TENl U (PU3MUECKUE SBJICHUS, UCTIOIb3Yys (PU3HMUECKUE BEIUUMHbI
(ckopocTh cBeTa, MOKa3zareidb MPEJIOMJICHHSI CpPEIbl); MpU ONHWCAHUU MPABUIBHO TPAKTOBATh
¢u3n4yeckuif CMBICT MCIIOJIB3YEMbIX BEJIMYMH, 0003HAUEHUS U €IUHUIBI (PU3MYECKHX BEIUYMH,
HaXOJIUTh (OPMYJbl, CBA3BIBAIOIIME AAHHYIO (PU3MUECKYI0 BEIMUYMHY C IPYTMMM BEIUYMHAMU,
CTPOUTH TPa(pUKH N3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUUH;

- XapakTepu3oBaThb CBOMCTBA Tel, (U3NYECKUE SIBICHUS M IPOLECCHl, MCIONb3ys 3aKOHBI
OTpaXEHHUs M TPEIOMJICHMSI CBETA, 3aKOHBI COXpPAHEHMs 3apsilOBOTO M MAacCOBOIO YHUCEN IIpU
SJIEPHBIX PEAKIMIX; MPU ITOM JIaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa M 3alMCHIBaTh €ro
MaTEMaTHYECKOE BBIPA)KECHHUE;

- OOBSICHATH (PU3MYECKHE TPOILIECCHl U CBOMCTBA TeJ, B TOM 4YHCII€ U B KOHTEKCTE CHUTYyaluil
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUYMHHO-CIECICTBEHHBIE CBSI3U, CTPOUTH
o0BsicHEHHE U3 2 - 3 JOrMYECKHMX IIaroB ¢ OMOpOod Ha 2 - 3 M3YYEHHBIX CBOMCTBa (PU3MUECKHUX
SABJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

- pemaTh pacueTHbIE 3a/1a4M (OMHUPAIOIIUECs Ha cCUCTEMY U3 2 - 3 ypaBHEHMI), UCTIOJIb3YsI 3aKOHBI U
(dbopMyIIbl, cBsI3bIBAIOLINE (PU3MUECKUE BETMUYMHBI: HA OCHOBE aHAJIM3a YCIOBUSA 3a[1au 3allUCHIBATh
KpaTKO€ YCJIOBHE, BBISBIATH HEIOCTAIOUIME MM W30BITOYHBbIE JaHHbIE, BBIOMPATH 3aKOHBI U
dbopMysbl, HEOOXOIUMBIE Il PELICHHs, MPOBOAUTH pacyeTbl M OLEHUBATh PEATUCTHYHOCTD
MOJIYYEHHOT0 3HAUeHUS (PU3HUECKON BEIUYUHBI;

- pacro3HaBaTh NpPOOJEMbI, KOTOpble MOXKHO PELIMTh NpU TMOMOLIM (PU3UYECKUX METO/IO0B;
UCIIOJNIb3YSl OINHUCAaHUE HWCCIIEOBaHMUs, BBIACNATh IPOBEPAEMOE MPEANONIOKEHHE, OLEHNUBATh



IIPaBUIBHOCTh MOpSAAKA IPOBEACHUS MCCIEIOBAHUA, JIeNaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUN U OTIBITOB;
- IMPOBOJAUTH ONBITHI MO HAOMIOACHUIO (PU3NYECKUX SBICHUM MM (PU3UYECKUX CBOMCTB Tel
(mpsIMONMHEHHOE pacIpOCTpaHEHHUE CBETA, Pa3IoKeHUEe OEJI0ro CBETa B CIEKTP; U3yUYeHHE CBOMCTB
n300pakeHUsl B IUIOCKOM 3€pKajie M CBOMCTB M300pakeHUs IpenMeTa B coOuparolieil JuH3e;
HAOJIOZCHNE CIUIOMIHBIX M JIMHEHYaTBIX CHEKTPOB W3JIYYEHHUsS): CaMOCTOSTEIBHO cOoOMpaTh
YCTAHOBKY M3 HM30BITOYHOTO Habopa 0O0OpYJOBaHUS; ONMUCHIBATH XOJ| OIBITA U €ro Pe3ysbTaThl,
(hopMyIIMpPOBaTh BEIBOJIBI;
- NPOBOAUTH IPU HEOOXOAUMOCTH CEpPUI0 NPAMBIX H3MEPEHUH, Ompeaesss cpeiHee 3HaueHHue
n3MepsieMo BeauvrHbl ((POKYyCHOE paccTOsSTHUE COOMPAOIICH JMH3BI); OOOCHOBBIBATH BBHIOOD
croco6a u3MepeHus/M3MEePUTEIILHOTO TTPHUOOpa;
- NPOBOAMUTH MCCIIEOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUYUH C HUCIOJIb30BAHUEM IIPSMBIX
M3MEPEHUH (3aBHCHMOCTH YIJla OTPAXEHHS CBETa OT yIJla MajieHHus W yriia MpeIoMIICHHUsS OT yria
[aJIeHus1): IUIAHUPOBAaTh MCCIEIOBAHUE, CAMOCTOATENBHO COOMpATh YCTAHOBKY, (PUKCHpPOBATh
pe3yabTaThl MOJYYCHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C YYETOM 33JaHHOW MOTPEIIHOCTU
M3MEepeHui B BUJIE TabIul] U rpaMKOB, JeIaTh BEIBOJBI IO PE3yJIbTaTaM HCCIIEI0BaHMS;
- IPOBOJIUTh KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUYMH (ONTUYECKas CUila COOMparoLel JIMH3BI,
palMOaKTUBHBIM (DOH): MIAHUPOBAaTh U3MEPEHHs; COOMpaTh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY M
BBITIOJIHATE U3MEPEHHS, CIEAYS NMPENTI0KESHHON WHCTPYKIWMHU; BBIYUCIATH 3HAYCHHE BEIWYMHBI U
aHAJIM3UPOBATh [1OJyYCHHbIE PE3YJIbTATHI;
- co0IIrO/1aTh MPaBUJIa TEXHUKH O€30MMacHOCTH MPH padoTe ¢ 1abopaTOPHBIM 000PYIOBaHHEM;
- pa3zauyaTh OCHOBHBIC MPU3HAKU HM3YYEHHBIX (U3UYECKUX MOJENCH: TOUeUHbI MCTOYHUK CBETa,
Jyd, TOHKas JIMH3a, TUIAHETapHas MOJIENIb aTOMa, HyKJIOHHAsI MOJIeNTb aTOMHOTO SI/Ipa;
- XapakTepu30BaTh NPUHIMIIBI ACHCTBUS H3YYEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OTIOPOH HAa WX ONMHCAHHS (B TOM YHCJE: OYKH, IEPUCKOI, (oToammapar, ONTUYECKHE CBETOBOIHI,
CIIEKTPOCKOI, T03UMETp, Kamepa BuiibcoHa), UCNob3ys 3HaHUS O CBOWCTBAX (PU3NYECKUX SIBICHUH
1 HE0OX0Mble (PH3HUECKUE 3aKOHOMEPHOCTH;
- HCIOJb30BaThb CXEMbl M CXEMaTHYHblE PHCYHKHM M3YYEHHBIX TEXHUYECKUX YCTPOMUCTB,
M3MEPUTENBHBIX MPHOOPOB M TEXHOJOTHYECKUX MPOIECCOB NPU PEIICHUH y4eOHO-TIPAKTHUECKUX
3aJa4; ONTHYECKHE CXEMbI Ui MOCTPOEHUS M300pakeHHH B IUIOCKOM 3epKajie U coOuparouien
JIMH3E,
- TPUBOJUTH NPUMEPHI/HAXOAUTh HHGOPMALMIO O MPHUMEPaX MNPAKTUYECKOTO HCIOIb30BAHUS
(bu3NYeCKUX 3HAHWI B MOBCETHEBHOW KHM3HH U 0OecredeHus: O€30MacHOCTH MPH OOpaIIeHUH C
npubopaMM M TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS 3]I0pOBbs U COOJIOACHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cpee;
- OCYWIECTBIATh NOUCK HHGpopManuu (QU3MUECKOro coaepkaHuss B cetw HHTepHer,
CaMOCTOSITENTFHO (POPMYITHPYS TIOMCKOBBIM 3alpoc, HAXOIUTh IMYTH OINPENEICHUs] TOCTOBEPHOCTH
MOJTy4eHHOM HH(pOpMAIMK HAa OCHOBE UMEIOLIUXCS 3HAHUH U JIOTIOJIHUTENIbHBIX HCTOYHUKOB;
- UCNOJNB30BAaTh TPH BHIMOJIHEHUH YUYEOHBIX 33JaHUN HAayYHO-TIOMYJSIPHYIO JIUTEpaTypy
(bu3nYecKoro cojepKaHus, CpaBOuYHble MaTepualibl, pecypchbl cetu VIHTepHeT; BlafeTh NprueMaMu
KOHCIIEKTHPOBaHUS TEKCTa, peoOpa3oBaHus MHPOPMAITUHN U3 OAHOM 3HAKOBOHW CHCTEMBI B APYTYIO;
- co3gaBaTb COOCTBEHHBbIE NHCbMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE HH(pOpMAlMU H3
HECKOJIbKUX WCTOYHUKOB (DU3UYECKOTO COJCpPKAHUS, MyOJMYHO TMPEIACTABIATh pPE3yNIbTaThl
MIPOEKTHOM WJIM UCCIIEI0BATENbCKON AEATENbHOCTH; IPU 3TOM I'PaMOTHO UCIIOIb30BaTh U3Y4E€HHBIN
MOHATUIHBIN anmapaT U3y4aeMoro pasjaena GU3NKA U CONMPOBOXKAATH BBICTYILICHHE TPe3eHTAINEH
C y4eTOoM 0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.

1.4.KoHTpoJIbHbIEe M3MepUTeIbHbIEe MaTepuaibl B IPIIOKEHUH K pabodel MmporpamMMe Mo

yueOHOMY Kypcy «Du3uka» ans yuamuxcs 7-10 kmaccoB BapuaHt 6.2

1.5. CucteMa KOHTPOJIbHO-U3MEPHUTEIbHbIX MATEPUAT0OB M OLlCHUBAHHUS

O1leHKa YCTHBIX OTBETOB yJaluxcs




Ouenka 5 cTaBUTCS B TOM Ciy4yae, €CJIM YYalllMICS IMOKa3bIBA€T BEPHOE MOHUMAHHE
($U3MYECKOil CyITHOCTH paccCMaTPUBAEMBbIX SBJICHUN M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOpHUH, JaeT
TOYHOE OIpeEJeNieHNe U MCTOJIKOBAHME OCHOBHBIX MOHSATHM M 3aKOHOB, TEOpUHM, a Takke
NpaBUIIBLHOE OIpeaesieHre (PU3MUECKUX BEIMYUH, UX €JUHMIl U CIIOCOOOB M3MEPEHUs; MPABUIBHO
BBITIOJTHSIET YEPTEXKH, CXEMbl U IpadUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIaHY, CONPOBOXKAAET
paccka3 HOBBIMHM NpPUMEPaMH, yMEET NMPHUMEHSATh 3HAHUS B HOBOW CHTyallUW IPH BBITOJHEHUU
MPAKTUYECKUX 33JaHUN; MOXET yCTaHaBIUBATh CBSI3b MEXIY H3y4aeMbIM U paHee H3YUYECHHBIM
MaTepuajioM MO Kypcy (H3HKH, a TaKkke C MaTepHalioM YCBOCHHBIM MpPU HM3YYEHHH APYTUX
MPEeIMETOB.

Onenka 4 craBUTCA B TOM ClIy4ae, €CIM OTBET Yy4YEHUKa YIOBIETBOPSET OCHOBHBIM
TpeOOBaHUSAM K OTBETY Ha OIECHKY 5, HO 0€3 HCIOJb30BaHUS COOCTBEHHOIO IIJIaHA, HOBBIX
puMepoB, 0e3 NMpUMEHEHHs] 3HAHUII B HOBOM CHUTyaluu, Oe3 MCIIOJIb30BAHUS CBsI3€d C paHee
M3YYEHHBIM MAaTEepHaliOM, YCBOSHHBIM NpPHU H3YYEHUH JAPYIHX IMPEIMETOB; €CIU Y4YalIuics
JIOMYCTHJI OJIHY OMIMOKY MM HE OoJiee IBYX HEIOUYETOB M MOXKET UCIPABUTh UX CaMOCTOSITEIIbLHO
WIN C HEOOJIBIION MOMOIIBIO YUUTEJIS.

Onenka 3 craBUTCA B TOM CiIy4ae, €CIU YYal[UICS MPaBWIHHO MOHUMAET (HU3HUECKYIO
CYIIHOCTHh PAacCMaTPHBAECMBIX SIBICHHUH M 3aKOHOMEPHOCTEH, HO B OTBETE€ MMEIOTCS OT/EIbHBIC
mpoOesnbl B YCBOGHHMHM BOIIPOCOB Kypca (H3UKHM; HE MPEMATCTBYET albHEHIEMYy YCBOCHHIO
MIPOrPaMMHOTO MaTepuaia, yMeeT MPUMEHATh MOJYyYCHHbIC 3HAHUS IPU PEHICHUU POCTHIX 3a/1a4 C
UCIOJIb30BAaHUEM TOTOBBIX (OpPMYJ, HO 3aTpyJHSETCS TMPU pPEIIeHWH 3a4ad, TPeOyIoImMX
npeoOpa3oBaHusl HEKOTOPBHIX (GOpMyII; AONMyCTHII He Ooiiee OmHOHM rpyOoil M omHONM HErpyooi
ommOKu, He OoJiee NBYX-TpeX HErpyObIX HETOUYETOB.

Onenka 2 CcTaBUTCSA B TOM CiIydae, €CIIM YYallHiics HE OBJAJe)l OCHOBHBIMHU 3HAHHUSMHU B
COOTBETCTBUH C TPEOOBAHUSMU M TOMYCTHI OOJIbIIE OMMUOOK M HEJOYETOB, YeM HEOOXOIUMO IS
OLIEHKH 3.

Onenka 1 craBuTCS B TOM Ciy4ae, €ClIM YYEHHK HE MOXKET OTBETHUTb HU Ha OJUH M3
MTOCTABJICHHBIX BOIIPOCOB.

O1eHKa TUCbMEHHBIX KOHTPOJIBHBIX PaboT

Omnenka 5 craBUTCS 32 pabOTY, BHIITOJHEHHYIO TIOJTHOCTHIO 0€3 OMIMOOK U HEI0UETOB.

Onenka 4 craBuTCs 3a pabOTy, BBHINOJIHEHHYIO MOJHOCTBIO, HO MpPH HaJU4uu He Oojee
OJIHOM OIIMOKM U OJTHOTO HEJoUeTa, He Oosiee TpeX HEA0UYETOB.

Onenka 3 crtaBuTCs 3a paboTy, BBHIIOJHEHHYIO Ha 2/3 Bceil pabOThI MPaBUIBHO WIN NPH
JOMyIIeHNN He Oosee ofHOM rpy0oit ommOKu, He OoJiee TpeX HErpyoObIX OMIMOOK, OJTHON HErpyOoit
OLIMOKH U TPEX HEeI0UETOB, PU HAJTHMUUH YETHIPEX-TIATH HEJOUETOB.

Onenka 2 craBuTCS 3a paboTy, B KOTOPOIl UMCIIO OMIMOOK U HEJI0YETOB MPEBBICUIO HOPMY
U1l OLIEHKH 3 WJIM MPABUJIBHO BBIMOJIHEHO MeHee 2/3 paboThl.

Omnenka 1 craBuTcs 3a pabOTy, HEBBHIMIOJHEHHYIO COBCEM HIIM BBITIOJHEHHYIO C TPYOBIMH
oMOKaMHU B 3a1aHUSX.

Orenka 1a00paTOPHBIX PaboOT

OrneHka 5 cTaBUTCSA B TOM Ciydae, €CIM yYallUics BBIIOJIHUI paboOTy B MOJHOM 00BEME C
COONIIOJICHNEM ~ HEOOXOAWMOW  IOCIIEIOBATEILHOCTH  TPOBEJICHHUS ONBITOB W HW3MEPEHUH;
CaMOCTOSITENILHO U PALIMOHATBHO MOHTHPYET HE0OX01MMOe 000pYy/JOBaHUE; BCE OMBITHI IPOBOIUT B
YCIOBHSIX W PEXKHMAaxX, OOECIEUMBAIONINX IMOJYyYCHUE MPABUIBHBIX pE3yJIbTATOB M BHIBOJIOB;
cobuoaeT TpeGoBaHUs MPaBUI O€30MaCHOTO TPy/a; B OTYETE MPABUIBLHO U aKKYPAaTHO BBITOJIHSAET
BCE 3aIWCH, TaOJIUIBI, PUCYHKH, YePTEXKH, TpadUKH, BEIYUCICHUS, TIPABMIIBHO BBITIONHSIET aHAJH3
IIOIPELIHOCTEM.

Onenka 4 cTaBUTCS B TOM Cllydae, €CIU YYalllUiCsl BBINOJHUI paboOTy B COOTBETCTBUU C
TpeOOBaHUSAMH K OIICHKE 5, HO JOMYCTHJI JBA-TPU HepoueTa, He Ooyiee 0JJHOW HerpyOoil ommoKu U
OJIHOTO HEJI0YeTa.




OneHka 3 CTaBUTCS B TOM ClIy4ae, €CJIM y4YalluiCsl BBIMOIHUI paboTy HE MOJTHOCTHIO, HO
00bEM BBIITOJTHEHHOHN YacTH TAKOB, YTO MO3BOJISIET MOJYYUTh MPABUIBHBIC PE3YJIbTATHl U BBIBOIHI,
€CIIU B XO/I€ MPOBEJICHUS OIbITa U U3MEPEHUI ObUIN JOMYIIEHbI OIINOKH.

Onenka 2 cTaBUTCS B TOM CiIy4ae, €CIM YYalHics BBHIMOJHWI paboTy HE MOJHOCTHIO M
00bEM BBIIIOJHEHHOH pabOThl HE IO3BOJSET CJAEIaTh IMPABUIIBHBIE BBIBOJBI, BBIUUCIICHMUS,
HAOJIIOACHNS TIPOBOIMIIUCH HEPABUIBHO.

Onenka 1 craBUTCs B TOM Cllydae, €Clld y4Jallluicsl COBCEM HE BBIIIOJIHMI paboTy.

Bo Bcex ciydasx OleHKa CHI)KAeTCs, €CIIM yJaluiics He coOnronan TpeOOBaHUN MpaBHI
0€e301acHOro TpyAa.

[lepeueHb oUIMOOK

|. ['pyObIe ommoku

1. He3nanue ompeneneHuid OCHOBHBIX INOHSTUM, 3aKOHOB, IMPaBUJI, IOJOXKEHHH TEOpUH,
(dopmyI1, OOIIETTPUHATHIX CUMBOJIOB, 0003HaUYEHUS (PU3UUECKUX BEITMYHMH, EAUHUILY H3MEPEHHSL.

2. HeymeHue BBIIENATH B OTBETE TIIABHOE.

3. Heymenue npuMeHSTh 3HAHHS IS PELICHUS 33/1a4 U 00BsICHEHUS! (PU3NYECKHX SBICHHUH;
HEeNpaBUWIbHO C(HOPMYJIUPOBAHHbBIE BONPOCHI, 3aJaHUs WJIM HEBEPHbIE OOBSACHEHMS XOJa MX
peleHusI, He3HaHUE TPUEMOB PEIIeHHs 33/1a4, aHAJOTHYHBIX paHee PEHICHHBIM B KJIAcCe; OUTHOKH,
[IOKa3bIBAIOLUE HENPABUWIBHOE TOHUMAHHUE YCIIOBUS 3aJa4yd WIM HENPABWIBHOE HCTOJIKOBAHUE
pelIeHus.

4. HeymeHnue 4uTaTh ¥ CTPOUTH IpadMKU U IPUHIUIIHATIBHBIE CXEMBI

5. Heymenue mnOATOTOBUTH K paboOTe€ yCTAaHOBKY WM JlabopaTopHOE OOOpYHOBaHUE,
IIPOBECTHU OIIBIT, HEOOXOIUMbIE PAaCUeThl WJIM UCII0JIb30BaTh [10JIy4YEeHHbIE JAHHBIE JJIs BEIBOJIOB.

6. HeOpexHoe OTHOImEHHE K Ja0OpaTOpHOMY OOOPYAOBAaHUIO M H3MEPHTEIBHBIM
pudopam.

7. Heymenue onpenenuTs MOKa3aHUs U3MEPUTEITHLHOTO Tprdopa.

8. Hapymienue TpeGoBaHuii ipaBuil 6€30M1aCHOTO Tpy/ia IPH BHIIOJIHEHUH SKCIIEPUMEHTA.

Il. HerpyOble ommoKu

1.Hetounoctu (hopMyIHpOBOK, OINpe/eIeHUI, 3aKOHOB, TEOPH, BbI3BAaHHBIX HEMOJIHOTON
OTBETa OCHOBHBIX NPU3HAKOB ONpeaesnseMoro moHatus. OmuOKy, BbI3BaHHBIE HECOOJIIOJIEHUEM
YCIIOBUH MPOBEACHHUS ONbITA WK U3MEPEHH.

2.0mOKM B YCIIOBHBIX OO0O3HAUEHHUSX Ha MPUHUUIHUAIBHBIX CXEMaxX, HETOYHOCTU
qyepTexkei, rpapKoB, CXEM.

3.IIpomyck win HETOYHOE HAallMCaHNE HAUMEHOBAHUH eIMHUL PU3NYECKUX BETHUYMH.

4.HepaunoHanabHbII BBIOODP X0a PELICHHUS.

I11. Henouersl.

1. HepaunoHanbHble 3alIMCH NIPU BBIYMCIECHUSAX, HEPALMOHAIBHBIE NPUEMBl BBIUYMCIICHUN,
peoOpa3oBaHUi U pelIeHus 3a/1a4.

2.Apudmernueckue OMMUOKM B BBIYUCIEHUSAX, €CIM 3TU OIIMOKM TpyOO HE MCKAXKarOT
peaIbHOCTH MOJIYYEHHOI'O pe3yibTaTa.

3.01nenbHbIE MOTPEUIHOCTH B (POPMYITMPOBKE BOIPOCA UIIM OTBETA.

4.HeOpesxHoe BBITIOJIHEHUE 3aIUCeil, uepTexeil, cxem, rpaduKosB.

5.0pdorpaduueckue u MyHKTyallMOHHBIE OLITHOKH.

2. Conep:xaHue 00y4eHust

TemaTnueckoe miaaHupoBaHue Mo yyeOHoMy mpeamery «Pusuka» mig 7-10 kimacca cocTaBiIeHO ¢
yuerom denepanpHoil pabouell mporpaMMbl BociuTaHusl. BocnuTaTenbHbI MOTEHLIMAN TaHHOTO
y4eOHOro Kypca o0ecredrBaeT pealn3alnio HeJIeBbIX MPHOPUTETOB BociuTaHus ydanmxcs OOO:
I'paxnancko-naTpuoTH4YecKoe BOCHUTAHUE

3HAIOLIMH 1 TIOOAIINN CBOIO MATYIO POJIMHY, CBOM Kpail, uMerommuii npeacraBienue o Poaune
- Poccun, ee Tepputopun, pacrioiaokKeHNH;

CO3HAIOUIMI TNPHHAUIEKHOCTh K CBOEMY Hapoay M K oOmHoctH rpaxnaH Poccum,




IIPOSABIIIOININ YBAKEHUE K CBOEMY U IPYTUM HApOJaM;

MOHUMAIOIINI CBOIO COMPUYACTHOCTH K MPOLUIOMY, HACTOALIEMY U OyIyleMy poaHOTo Kpas,
cBoeil Ponunel - Poccun, Poccuiickoro rocynapcrna;

NOHMMAOIINN 3HAYEHHE TpPakJaHCKUX CHUMBOJIOB (rocylapcTBEeHHas cuMBOJuKa Poccun,
CBOET0 PErnoHa), Ipa3IHUKOB, MECT ITOUYUTAHUS T€POEB U 3alUTHUKOB OTedecTBa, MPOSBISIOMUI
K HUM YBa)KE€HUE;

MMEIOLIUMI IE€pBOHAYAIBHBIE IPEACTABICHUS O IIpaBaX M OTBETCTBEHHOCTH 4YEJIOBEKA B
00I1IeCcTBe, TPAXIAHCKUX IpaBax U 005S3aHHOCTSIX;

IPUHUMAOIIUI y4acTHe B )KU3HHU Kjlacca, 001eo0pa3oBaTe/bHOM OpraHu3aluy, B 1OCTYITHOM
I10 BO3PAacTy COLMAIBLHO 3HAYUMOM IEATEIBHOCTH.

3HaOMMN{ U NIPUHUMAIOIINN CBOIO POCCUNCKYIO TPAKIAHCKYIO IPHUHAUIEKHOCTD (MAECHTUYHOCTD)
B IIOJIUKYJIBTYPHOM, MHOTOHALIMOHATIBHOM M MHOTOKOH()ECCMOHAIIBHOM POCCUHCKOM OOIIECTBE, B
MHUPOBOM COOOIIECTBE.
JlyXOBHO-HPABCTBEHHOE BOCIIMTAHHE
YBAXKAKOUIMKA TyXOBHO-HPAaBCTBEHHYIO KYJIBTYPY CBOEH CEMBH, CBOEIO HAPOJ1a, CEMEMHBIE LIEHHOCTH
C Y4E€TOM HallMOHAIbHOM, PEIIMTHO3HON ITPUHAJICKHOCTH;

CO3HAMOIIMM LEHHOCTh KAXKJOM YEJOBEYECKOW >KU3HM, NMPU3HAKOINNA WHIAWBUAYAIbHOCTh U
JOCTOMHCTBO Ka)KI0r0 4EJIOBEKA;

NOOpO’KENaTeNbHBIM, TPOSBIAIONNN CONEPEKUBaHUE, TOTOBHOCTh OKa3bIBaTh IOMOIIb,
BBIP)KAIOLINIM HEMpUATHE NOBENCHUS, NPUUYMHAONIET0 (GU3NYECKUH M MOPAJIbHBIA Bpe] IpPYrUM
JIIOJIAM, YBAKAIOIINAN CTapIINX;

YMeronmii OUeHUBaTh IOCTYNKU C IO3MLIHMHA UX COOTBETCTBHUS HPABCTBEHHBIM HOpPMaM,
OCO3HAIOLMI OTBETCTBEHHOCTD 32 CBOU MOCTYIIKH.

Brnaneromuii npenctaBieHUs MM 0 MHOIOOOpasHM S3bIKOBOIO U KYJIbTYPHOTO MPOCTPAHCTBA
Poccun, wumeromuii nepBOHAYaJbHBIE HAaBBIKM OOLIEHUS C JIIOJABMU pa3HbIX HapOJOB,
BEPOUCIIOBENAHNN.

Co3Hamuil HPABCTBEHHYI0 U ASCTETHMUECKYK) LEHHOCTb JIUTEPATyphbl, POJHOTO S3bIKA,
PYCCKOTIO 513bIKa, IPOSIBIIAIOIUN UHTEPEC K YTEHUIO.

JcTeTHYecKoe BOCIIUTaAHHE

CHOCOOHBI BOCHPHUHUMATh M YYBCTBOBaTb MpPEKpacHOe B OBITY, NpUPOAE, HCKYCCTBE,
TBOPUYECTBE JIKOJIEH;

NPOSBISAIOIIMN HHTEPEC M YBAKEHUE K OTEYECTBEHHOM M MHMPOBOM XYI0KECTBEHHOMN
KYJbTYDE;

IPOSBISIOIIMN  CTPEMJIEHME K CAMOBBIPQXCHHMIO B pa3HbIX BHJAAX XYAOXECTBEHHOMU
NeSITeIbHOCTH, UCKYCCTBE.

Pusuyeckoe BOCNHTAHME, (OPMHPOBAHHE KYJIbTYPbl 310POBbSi M JIMOLMOHAJIBLHOIO
Osaromostyuust

OepekHO OTHOCSIIMICT K (PU3NYECKOMY 3[0pPOBbIO, COONIIONAIOUIMIA OCHOBHBIE IpaBUIIA
3I0pOBOTO U 0O€30macHOro njisi cedst U Apyrux Jrojed oOpaza KU3HM, B TOM YHCIE B
MHGOPMAaLMOHHOM cpene;

BJIQ/ICIOIMN OCHOBHBIMM HaBbIKAMH JIMYHOM M OOIIECTBEHHON TUrHEHBbI, OE30MacCHOTO
MOBEJICHUS B OBITY, IPUPOJIE, OOIIECTBE;

OpUEHTUPOBAaHHBIMN HAa (U3NYECKOE Pa3BUTHE C YUYETOM BO3MOKHOCTEH 37J0POBbS, 3aHATHUS
(GU3KYIBTYpOH U CIIOPTOM;

CO3HAIIMK M NPUHUMAKOUIMN CBOK IOJOBYHK) IPHUHAIUIEKHOCTh, COOTBETCTBYIOIIME €H
NCUXO(PHU3NUECKUE U TOBECHUECKHUE OCOOCHHOCTH C YU€TOM BO3pacTa.

TpynoBoe Bocniuranue

CO3HAIOIINH LIEHHOCTh TPYy/a B )KU3HU YEJIOBEKA, CEMbH, OOIIIECTBA;

NPOSBISIONIUN YBaXKEHUE K TPYyHLy, JIOAIM TpyAa, OepexHOe OTHOIIEHHE K pe3ysibTaTaM
TPy/Zia, OTBETCTBEHHOE MOTPeOIICHHE;



MPOSBIISIONIUN HHTEPEC K Pa3HBIM MPoeccHsim;

Y4acTBYIOUIMM B pa3IM4HbIX BUJIaX JOCTYIIHOTO 10 BO3PACTy TpyZAa, TPYAOBOU JAESITEIbHOCTH.
JKO0JI0TrHYeCKOe BOCIIUTAHHE

[NOHMMAIOIINN EHHOCTh IPUPO/Ibl, 3aBUCUMOCTD U3HU JIOAEH OT MPUPO/Ibl, BIUSHUE JIIO1EH
Ha [IPUPOY, OKPYKAIOIIYIO CPENY;

OPOSIBIIAIONIUI JTI0OOOBb W OEpeKHOE OTHOIICHHWE K TNPUPOAE, HENpUsTHE JEHCTBUH,
MPUHOCALINX Bpe MPHUPOJie, 0COOCHHO JKUBBIM CYIIECTBAM;

BBbIPaXKarOIIN TOTOBHOCTD B CBOEH 1€ATEIbHOCTH MPUIEPKUBATHCS IKOJIOTUIECKUX HOPM.

LleHHOCTH HAYYHOI0 O3HAHUSA

BBIpQXAIONIMIM  TO3HABAaTEJIbHbIE  WHTEPECHI,  AKTHUBHOCTh,  JIIOOO3HATENbHOCTH U
CaMOCTOSITEJIbHOCTD B II03HAaHUU, MHTEPEC U YBAXKEHUE K HAyUHBbIM 3HAHUSM, HAyKE;

o0Janaromuil nepBoHavYaIbHbIMU MPEICTABICHUSIMHU O MPUPOIHBIX U COLMATIBHBIX 00BEKTaX,
MHOr000pa3suy OOBEKTOB W SIBICHUU NPHUPOIBI, CBSI3U >KUBOM M HEKUBOW MPHUPOIBI, O HayKe,
Hay4HOM 3HaHUU;

UMEIOIMI MTepBOHAYAIbHbBIE HABBIKM HAOJIOJCHUN, CUCTEMATH3AIlMA 1 OCMBICIICHUS OIBITAa B
€CTECTBEHHO-HAYYHON U TYMaHUTAPHOU 00JIACTSIX 3HAHUS.
Bocnumamenvnasa konuyenyua npeomema « Quzukay:
— (hopmupoBaHUe UHTEpECa U CTPEMIICHHS 00yYaIOUINXCs K HAYYHOMY U3YUEHUIO IPUPOIBI,
pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
— pa3BUTHE IPEJCTABICHUN O HAYYHOM METO/I€ MMO3HAHUS U (JOPMUPOBAHUE HCCIEA0BATEIHCKOTO
OTHOIIECHHUS K OKPYXAIOIIUM SIBJIICHUSM;
— (hopmupoBaHNE HAYYHOTO MUPOBO33PEHUS KaK PE3yNbTaT U3yUYEHHUsI OCHOB CTPOCHHS MAaTEPUH U
(hyHIaMEHTANIBHBIX 3aKOHOB (DPU3UKHU;
— (hopmupoBaHue yMEHUI OOBICHSTH SBJICHUS C UCTIONIb30BaHHEM (PU3NUECKUX 3HAHUU U
Hay4YHBIX J0Ka3aTEJbCTB;
— (hopmupoBaHue npeACTaBICHUS O POIH (PU3UKHU AJI Pa3BUTHUS APYTUX HAYK, TEXHUKU U
TEXHOJIOTHII;
— pa3BUTHE NIPEJCTABICHUN O BOBMOXKHBIX chepax Oymyiieit mpodeccuoHanbHON AesITENbHOCTH,
CBSI3aHHOM C (PU3UKOM, MOATOTOBKA K JalbHEHUIIIEMY O0yUYE€HHUIO B ’TOM HAIPABIICHUH.

2.1 Conepixanue o0yuenus ¢gusnke B /Kjacce

Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOIIEro MUpa

dusnuka — Hayka O MpHpoJe, M3ydaeT (HU3MUECKUEe SIBICHMUSA: MEXaHWYECKHE, TEeIUIOBBIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenUuMHBL. M3Mepenue Qusmueckux BenuuuH. Pusnueckue MpHOOPHI.
[TorpemHocTs n3MepeHnid. MexayHapoIHast CUCTEMA €AMHULL.

Kak ¢u3uka um apyrue ecrecTBeHHbIE HAyKH HM3Y4aloT MpUpoJy. EcTecTBeHHOHAY4HBIH MeTo[
MO3HAHUS: HAOJ0/IeHNEe, TOCTAaHOBKA HAYYHOI'O BONPOCA, BBIABUKEHHE TUIIOTE3, SKCIIEPUMEHT I10
IIpOBEpKe THIOTE3, OObsICHEHHEe HabmomaeMoro siBaeHusd. OmucaHue (U3NYECKUX SBIECHUH ¢
IIOMOIIBIO MOJIEIIEH.

JleMoHCTpanuu

1. MexaHuueckue, TEIIOBbIE, 3JIEKTPUUECKHE, MaTHUTHBIE, CBETOBBIE SIBJICHUSI.

2. ®usuyeckue NpUOOPHI M MpoLEAypa MpsIMbIX H3MEPEHHUH aHAJIOTOBBIM M IM(PPOBBIM
nprudopom.

JlabopaTopHbie padoThI U ONBITHI

1. Onpenenenne UeHbl JeIeHNs KAl U3MEPUTENBHOrO Ipudopa.

2. 3MepeHune pacCTOSHUM.

3. Usmepenne o0bEMa XUAKOCTH B TBEPIOTO Tea.

4. OnpeneneHue pa3MepoB MaJbIX Tell.

5. U3mepenue TeMieparypbl Ipy NOMOIIH KUIKOCTHOI'O TEPMOMETPA U JaTYMKaA TeMIIepaTyphl.



6. [IpoBeneHune uccaen0BaHus MO MPOBEPKE TMIOTE3bI: JAbHOCTD MOJETA MIApUKa, MYHIEHHOTO
TOPU30HTAILHO, TEM OO0JIbIIIE, YeM OO0JIbIIe BHICOTA MYCKA.

Pasznea 2. [lepBoHayaibHbIE CBEJEeHUS 0 CTPOCHUU BellleCTBA

CrpoeHue BelIeCTBA: aTOMbl U MOJIEKYJbI, UX pa3Mepbl. OMbITHI, JTOKA3bIBAIOIINE JUCKPETHOE
cTpoeHue BemecTBa. OMNbITH, J0Ka3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBwxxenue yactull Bemectna. CBs3b CKOPOCTH JIBHXKEHHS YaCTHUIL C TeMIiepaTtypoil. bpoyHosckoe
neuxkenue, 1uddys3us. BzaumonelicTBrue 4acTull BelIecTBa: MPUTSHKEHUE U OTTAJIKUBAHHE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHUE Ta30B, KUIKOCTEH U TBEPABIX (KPUCTALUTUYECKUX )
Ten. B3auMocBs3p Mex1y CBOMCTBAMM BEILIECTB B Pa3HBIX arperaTHbIX COCTOSHUSIX M UX aTOMHO-
MOJIEKYJISIpHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSHUN BOAbl. B3auMocBsizb Mexay
CBOMCTBAMHU BEILIECTB B PA3HBIX arperaTHbIX COCTOSHUSX U MX aTOMHOMOJIEKYJISIPHBIM CTPOCHHEM.
OcoOeHHOCTH arperaTHbIX COCTOSTHUM BoJIbl. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.

JleMoOHCTpan U

1. HaGmronenne OpOyHOBCKOTO JBUKCHUS.

2. Habmonenue nuddysun.

3. Habnronenue siBineHui, OOBSCHSIIOUINXCS TPUTSHKEHUEM HIIM OTTAaJIKMBAHUEM YaCTHUI] BEIIECTB.

JlabopaTopHbie padoThI U ONBITHI

1. Ouenka auamerpa atoma METOAOM PsiIOB (C KUcIoyib3oBaHueM (oTorpaduii).

2. OnbITHI O HAOIIOJEHUIO TETIOBOTO PACIIUPEHUS Fa30B.

3. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSKEHHUSI.

Pa3znen 3. /IBu:keHue U B3aUMO/I€iiCTBUU

Mexanuueckoe naBrkeHue. PaBHOMepHOe M HepaBHOMepHOe nBHkeHue. CkopocTb. CpemHss
CKOPOCTh NPU HEPABHOMEPHOM JABMXKEHUHU. Pacdy€r myTu u BpeMmMeHH IBIKEeHHS. PaBHOMEepHOE U
HepaBHOMepHOe ABMkeHne. CkopocTb. CpeaHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBIKEHHUU. Pacuér
MyTH ¥ BPEMEHU JBUKCHUSI.

SIBnenuie mHepuuu. 3aKOH MHEpIUH. B3anmozeicTBue Ten Kak MpUYMHA MU3MEHEHHsI CKOPOCTH
NBIDKEHUS Ten. Macca kak mepa mHepTHocTH Tena. [lmoTtHocTs BemiectBa. CBSI3b IJIOTHOCTU C
KOJIMUYECTBOM MOJIEKYJ B €IMHULIE 00BEMA BEIeCTBA.

Cuna xak xapakTepucTuka B3aumojencTBus Ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CWJIBI C TIOMOILIBIO TMHAMOMETpA. SIBJIEHUE TATOTEHUS U cuila TskecTu. Cuila TSKECTH Ha APYTUx
wianerax (MC). Bec Tema. HeBecomocTh. CroXeHHE CHUJI, HANPaBICHHBIX IO OJHOM MpPSAMOIA.
PaBHozelicTByromas cui. Cuna TpeHus. TpeHne CKOJIbXKEHUsl U TPeHUEe NOoKos. TpeHue B mpupoje
u texauke (MC).

JleMoHCTpanuu

1. HaGmronenrne MexaHW4eCcKOTo JBMKEHHUS Tea.

2. I3MepeHue cCKopoCTH MPSMOJIMHENHOTO IBH>KEHHUSL.

3. HabnroneHue siBIeHUs HHEPLIUU.

4. HaGnroieHre u3BMEHEHUs1 CKOPOCTH MPHU B3aUMOJICHCTBUU Tell.

5. CpaBHeHHUE MacC O B3aUMOJICHCTBHUIO TEIL.

6. CiioeHue CUJl, HalpaBJIE€HHBIX 110 OJTHOM IPSIMOM.

JlabopaTopHbie padoThI U ONBITHI

1. Omnpenenenue CKOPOCTH pPaBHOMEPHOTO JBMKEHHs (IIapUKa B JKUIKOCTH, MOJIEIH
AIEKTPUIECKOTO aBTOMOOMJIS U T. TI.).

2. OmpeneneHne cpeiHel CKOPOCTH CKOMBKEHUS OpyCcKa WM [IapyuKa M0 HAKIIOHHOM MIOCKOCTH.

3. OnpeneneHne MI0OTHOCTH TBEPIOTO TeNa.

4. OnbITB, JIEMOHCTPHUPYIOIIME 3aBHCUMOCTh pacTsDKeHUs (nedopmaruu) TpYyKHUHBI OT
MIPUIIOKEHHOMN CHUIIBL.

5. OmbITl, JEMOHCTPHUPYIOIINE 3aBUCHMOCTh CHJIBI TPEHHsI CKOJBXEHHS OT Beca Tela H
XapakKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB



Hasnenue. CriocoObl YMEHBIICHHS W YBEIMYCHHUS aaBicHus. [laBieHune ra3a. 3aBUCUMOCTH
JaBJIeHUS ra3a oT o0bEma, Temmeparypsl. [lepenada maBrieHus TBEPIBIME TEJIaMH, KUAKOCTIMHA U
razamu. 3akoH Ilackama. [lHeBmaTMueckne MamuHbl. 3aBUCHUMOCTb JABJICHHS JKMIKOCTH OT
riyounsl. ['uapocrarnyeckuii napagokce. Coodmaromuecs cocyasl. [ uapaBnudeckue MEXaHu3MBbl.

AtMmocdepa 3emin u atMocepHoe AaBieHue. [I[pudnHbI cylecTBOBaHUS BO3IYIIHON 000JI0UKH
3emmu. Ombir Toppuuennu. M3mepenune atMochepHOro AaBieHUs. 3aBUCHMOCTh aTMOC(EPHOTO
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl At uaMepeHus: arMocGepHOro AaBlICHUSI.

JleiicTBHE )KUJIKOCTH U ra3a Ha MOTrpyKEHHOE B HUX Tel0. BriTankuBaromas (apXxuMe0Ba) cuia.
3akon Apxumena. [InaBanue Ten. BoznyxominaBanue.

JdemMoHCcTpauMu

1. 3aBMCUMOCTb /1aBJICHUS T'a3a OT TEMIIEPATYPBHI.

2. Ilepenava 1aBiI€HUS )KUJKOCTBIO U Ta30M.

3. Cooburaromuecst CoCyapl.

4. I'mapaBiarvecKuil mpecc.

5. IlposiBnenue neicTBUs aTMOC(HEPHOTO JaBICHHUS.

6. 3aBHCHMOCTb BBITAIKUBAIOLIEH CUIIBI OT 00BEMa MOTrpYKEHHOM YacTH Teja U IUIOTHOCTHU
KHUJKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHON XKUIKOCTH.

8. YcioBue miaBaHus TeN: IUIABAaHUE WIM MOTPYKEHUE TEJ B 3aBUCUMOCTU OT COOTHOIIEHUS
IJIOTHOCTEH TeNa U KUJKOCTH.

JlabopaTopHbie padoThI U ONBITHI

1. MccnenoBanue 3aBHCHUMOCTH Beca Tela B BOJAE OT 00bEMa MOTpY>KEHHOM B KHUAKOCTh YaCTH
Tena.

2. OnpeneneHue BITATKUBAOIIEH CUJIbI, JEHCTBYIOLIEH Ha TEJNO, HOTPYKEHHOE B KUIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIEH CHJIBI, JCUCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT
Macchl Tena.

4. OnpIThbl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIECH CHIIbI, AEHCTBYIOLIEH Ha TEJIO B
KHUJKOCTH, OT 00BEMA MOTPY>KEHHOM B KUIKOCTh YaCTH TEJA U OT IJIOTHOCTHU KHUIKOCTH.

5. KonctpyupoBaHue apeomMeTpa WIM KOHCTPYHPOBAHME JIOAKM M OINpeieseHue eé
IPy30I0AbEMHOCTH.

Pa3nea 5. PaGoTa n MoIHOCTD. JHeprus

Mexannueckas padbora. MomrHocTb.IIpocThie MeXxaHU3MBI: pbIuar, OJIOK, HAKJIOHHAS TIOCKOCTb.
[IpaBmiio paBHOBecusi pwluara. IlpuMeHeHue mnpaBuiia paBHOBecHs pbluara K OJIOKY. «30510Toe
npaBwio» wmexanuku. KIIJI mnpocteix MexanusmoB. [IpocTeie MexaHu3Mbl B OBITY U
TexHuke.Mexanuueckass sHeprusi. Kunetnueckas W mnoTeHUManbHas sHeprus. llpeBpamienue
OJIHOTO BHJIa MEXaHUYECKON SHEPTUHU B Ipyroil. 3aKOH COXPAaHEHHUs SHEPTHH B MEXAHUKE.

JleMoOHCTpaL UK

[IpuMepsl IPOCTHIX MEXAaHU3MOB

JlabopaTopHbie padoThI U ONBITHI

1. Onpenenenrie pabOTHI CUIIBI TPEHUSI TP PABHOMEPHOM JBHKEHHUH Tella MO0 TOPU30HTAIBHOM
MTOBEPXHOCTH.

2. UccnenoBanue ycioBUl paBHOBECHUS phluara.

3. U3mepenne KIIJI HakIOHHOM MJTIOCKOCTH.

4. N3yueHue 3aKOHa COXpaHEHUS] MEXaHUYECKON DHEPT M.

2.2 Conep:xanue 00yuyenus ¢pusuke B 8 kiacce

Pasnen 1. TeruioBble siBieHUs

OcHOBHBIE TMOJOXKEHUS MOJEKYJISIPHO-KMHETHUYECKOW TeOopuu CTpOeHMs BeulecTBa. Macca u
pa3Mepbl aTOMOB U MOJIEKYJ. ONBIThI, TOATBEPKIAIOIINE OCHOBHBIE MOJOKEHUSI MOJIEKYJISIPHO--
KUHETHUYECKON TEOPHH.



Mopenu TBEPIOTO, XKUIAKOTO M Ta3000pa3HOTO COCTOSIHMH BemiecTBa. Kpucrammmueckne u
amop¢ubie Tena. OObICHEHNE CBONCTB Ta30B, KUIKOCTEH M TBEPIBIX TEN HA OCHOBE MOJOKEHUI
MOJIEKYJISIPHO-KMHETHYeCcKol Teopud. C(CmauuMBaHWe M KaNWUIApHbIE SBICHHUS. TerioBoe
pacUIMpeHHe U CXKaTue.

Temnepatypa. CBsi3b TEeMIIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO JIBHKEHHUS YaCTHII.

Bryrpennss sneprust CriocoOsl U3MEHEHUS BHYTPEHHEH YHEPTHH: TEIJIoNepeiada U COBEPIICHUE
paboTel. Buasl Teronepenaun: TemiIONpPOBOJHOCTh, KOHBEKIUS, H3TyUCHHE.

KonnyectBo TemnoThl. YnenbHas TEIIOEMKOCTh BEIIECTBAa. TeIIOOOMEH | TeIioBOe
paBHOBecHe. YpaBHeHUE TerioBoro OanaHca. [lnaBienune u oTBepAeBaHHE KPUCTAJUITMUECKUX
BEIIECTB. YenbHas TeruioTa IuiaBieHus. [lapooOpazoBanue u xonaeHcamnus. Mcnapenue (MC).
Kunenue. VYpaenbHasg Ttemnora napooOpa3oBaHMsl. 3aBHUCHUMOCTb TEMIIEPATypbl KHUIIEHHUSI OT
atMocdepHoro napienus. BraxHocTs Bo3ayXa.

DHeprus TOIIMUBA. Y IeJbHas TEIJIOTa CrOPAHUS.

[Tpuntumner padotsl TeroBsix apurareneid. KITJ termoBoro neuratens. TeminoBble NBUTATEId U
3amuTa okpyxaromei cpeasl (MC). 3akoH coXxpaHEHHs U IPEBPALECHUS SHEPIHH B TEIUIOBBIX MPO-
neccax (MC).

Hemoncmpayuu
. Habmronenne OpOyHOBCKOTO JBUKEHHS
. Habmonenne muddy3um
. Habnronenue siBjeHuii cMauMBaHus U KaMWUISIPHBIX SBICHUN
. Habnroienue temnoBoro paciivpeHust Tei
. I3meHeHue naBieHus ra3a npyu U3MEHEHUU 00bEMA U HAarpEeBAHUU WM OXJIAKICHUU
. [IpaBuiia u3amMepeHus TeMieparypsl
. Bunel Teronepenaun
. OxJaxiIeHne Mpu COBEPILICHUH PaOOThHI
. HarpeBanue nipu coBepiieHIN padOThl BHEITHUMH CUTIAMHU

10. CpaBHeHME TEIUIOEMKOCTEN pa3IMUHbIX BELIECTB

11. HaOnronenue KUIeHUs

12 .HabnroneHue nocTossHCTBA TEMIIEPATyphl IPU IIJIaBICHUN

13. Monenu TENIOBBIX ABUTATEIEH

Jlabopamopnuvie pabomovt u onvimul

1. OnBITHI O OOHAPYKEHUIO IEHCTBUS CHIJI MOJIEKYJISIPHOTO MPUTSHKEHUS

2. OnbITHI MO BBIPAIIMBAHUIO KPUCTAJIOB MOBAPEHHOM COMM MM caxapa

3. OnbITHI 10 HAOTIOICHHUIO TETIOBOTO PACIIMPEHUSI TA30B, JKUJIKOCTEH U TBEPIBIX TE

4. OmpepeneHne 1aBlIeHUs BO3AyXa B OAJIJIOHE MITIPHUIIA

5. OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHUS BO3AyXa OT €ro o0bEMa M HarpeBaHUS
WJTU OXJIQKICHHS

6. IlpoBepka rumoTe3bl JWHEHHOW 3aBUCHUMOCTH JUIMHBI ~ CTONOHWKA JKUIKOCTH B
TEPMOMETPHUECKOUN TPYyOKE OT TeMIlepaTyphl

7. Habmoienue u3MeHeHUs] BHYTPEHHEH SHEPTruu Tela B pe3ysbTaTe TEIJIonepeaayd U padoTh
BHEIIIHUX CHJI

8. MccnenoBanue SBIEHUS TEIIIOOOMEHA MIPH CMELTUBAHUN XOJIOIHON U TOpSAUYEil BOJIBI

9. OmnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpPH TEMJIOOOMEHE C HarpeTbhiM
METAJUIMYECKUM HUIUHAPOM

10. Onpenenenne yienbHON TEMIOEMKOCTH BEIIECTBA

11. UccnenoBanue npouecca uCapeHus

12. Onpenenenre OTHOCUTEILHON BIIAJKHOCTH BO3/1yXa

13. Onpenenenue yaenbHON TEIJIOTHI TUIABJICHUS JIbJA
Paznen 2. DiiekTpuyeckue 1 MArHUTHbIE SIBJICHUS

O 00 1 N DN B W —



OnekTpuzanusa Teia. [Ba poaa SJIEKTpUYECKHX 3apsiioB. B3anmmonelcTBue 3apsyKeHHBIX TeEI.
3akon Kynona (3aBUCHMOCTb CHJIBI B3aMMOJICUCTBUS 3apSKEHHBIX TeNl OT BEJIUYHUHBI 3apsoB U
PacCTOSHUSA MEXY TeJIaMu).

Onektpuueckoe mone. Hampsoxk€HHOCTH 3nekTpuyeckoro moss. [IlpuHuun cyneprno3uiuu
ANEKTPUYECKUX IOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuueckux 3apsaoB. DJIEMEHTapHbINA 3eKTpuueckuil 3apsia. CTpoeHue aToma.
[IpoBOIHMKY U AUBIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOIO 3apsiia.

DNIEKTPUUYECKHUI TOK. Y CIIOBUS CYILIECTBOBAHUS JIEKTPUUYECKOTO TOKA. VICTOYHUKH MTOCTOSITHHOTO
TOoKa. J[eCTBUS ANEKTPUUYECKOrOo TOKa (TEIIOBOE, XUMHUYECKOE, MAarHUTHOE). DJIEeKTpUYEeCKUil
TOK B JKHUJIKOCTSX U Ta3ax.

Onekrpuueckas nenb. Cuna Toka. DiaeKTpuueckoe HampspkeHune. COlpOTUBICHUE IPOBOJHUKA.
VYnenbHOE compoTUBIEHUE BemiecTBa. 3akoH Owma mna ywyactka uenu. [lociemoBarenbHoe U
IapajuIeJIbHOE COEIMHEHNE IIPOBOIHUKOB.

PaGoTa 1 MOIIHOCTH AMEKTPUYECKOro Toka. 3akoH J[koyns— JleHna. DiaekTpuyeckue 1enu u
MOTPEOUTENH IEKTPUICCKOHN dHeprun B ObITYy. KOpoTKOe 3aMbIKaHue.

[locTostHHple  MarHuThl. B3anMOJEHCTBHE TMOCTOSHHBIX ~ MAarHUTOB. MaruuTHoe TmoJe.
MarnuTtHoe nojie 3eMJId U €ro 3Ha4eHHe NS KU3HU Ha 3emie. OnbiT Dpcerena. MaroHutHoe 1mosie
3JEKTPUYECKOTO TOKa. [IpuMeHeHne 3J1eKTpOMarHuToB B TeXHUKE. JleiiCTBUE MarHUTHOTO IOJISI Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJABUTATENb IMOCTOSIHHOTO TOKa. Vcronp30BaHue 37EKTPOABUTATEINICH B
TEXHUYECKUX YCTPOIMCTBAX U HA TPAHCIIOPTE.

Omnbrtel Gapages. SABnenne 3mekTpoMarauTHON HAYKIMHU. [IpaBumno Jlena. DnexrTporeneparop.
CrocoObl MOTy4YeHHsI IEKTPUUECKON SIHEPTUHU. DNEKTPOCTAHIIUNK Ha BO3OOHOBIISIEMBIX HCTOUYHUKAX
SHEPTUH.

Hemoncmpayuu

1. Dnexkrpuzauus ten

2. JIBa poaa SiEeKTpUUYECKUX 3apsiIOB U B3aUMOICHCTBUE 3apsIKEHHBIX T

3. YCTpoiicTBO M ACWCTBHUE ANEKTPOCKOTIA

4. DnexTpocTaTHyecKas WHIAYKIIHS

5. 3aKoH COXpaHEHUs AIEKTPUUYECKUX 3apsI0B

6. IIpoBOIHUKU U AUDIEKTPUKH

7. MonenupoBaHUe CHJIOBBIX JIMHUN 3JEKTPUIECKOTO TTOJIS

8. HMcTo4HUKM MOCTOSTHHOTO TOKa

9. JleiicTBUS SIEKTPUIECKOTO TOKA

10. DnekTpruyeckuii TOK B )KUJIKOCTH

11. I'a30BBIit pa3psan

12. 3mepeHue cuiibl TOKa aMIIepMETPOM

13. VI3amepeHue aJIeKTpUYecKoro HampspKeHUs BOJIBTMETPOM

14. PeocTaT 1 Mara3uH COnpOTUBIECHUI

15. B3anmopaeicTBre NOCTOSIHHBIX MarHUTOB

16. MonenupoBaHue HEBO3MOXHOCTH pa3/iesIEHUs MMOJII0COB MarHuTa

17. MoaenupoBaHHe MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB

18. OmbIT Opcrena

19. MarauTHoe 1osie Toka. DJIEKTPOMarHuT

20. JleiicTBME€ MarHUTHOTO MOJIsI HAa TPOBOJIHUK C TOKOM

21 DnekTpoaBUTaTENb MOCTOSHHOTO TOKA

22. UccnenoBaHue sIBIEHUS 3IEKTPOMArHUTHOM MHIYKIIUU

23. Onbrtel @apanes

24. 3aBUCUMOCTD HaIpaBJiICHUs! UHAYKIIMOHHOTO TOKa OT YCIOBUM €ro BO3HUKHOBEHMS

25. DAeKTporeHepaTop NOCTOSIHHOTO TOKa

Jlabopamopuvie pabomol u onvimul



OnpIThI 10 HAOTIOECHUIO SJIEKTPU3ALUH TEJ HHIYKIIUEH U MPU CONPUKOCHOBEHUH
HccnenoBanue 1eHCTBUS 3JIEKTPUUECKOIO MOJIS HA IPOBOJIHUKH U JUAJIEKTPUKU
COopka u mpoBepka pabOThI ANEKTPUIECKON e MOCTOSHHOTO TOKa
W3mepenue u peryinpoBaHue CUIbl TOKa
N3mepenue u peryampoBaHue HapsKeHUs

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, WAYIIETO 4YEPE3 PE3UCTOP, OT CONPOTHUBICHUS
pe3ucTopa U HaIpsLKEHUs Ha pe3UcTope

7. OnpITbl, AEMOHCTPUPYIOILIUE 3aBUCUMOCTD 3JIEKTPUYECKOTO CONPOTHUBIICHUS ITPOBOJHUKA OT
€ro JUIMHBI, IUIOLIAAU HOIEPEYHOr0 CEYEHHs U MaTeprana

8. [IlpoBepka mpaBuiia CIOKEHHUS HANPSHKEHUN IPHU IOCIEIOBATEILHOM COEIMHEHUU JIBYX
pEe3UCTOPOB

9. TIlpoBepka mpaBuiia Juisi CUJIbI TOKA MPU MapaiieIbHOM COSTUHEHUU PE3UCTOPOB

10. Onpenenenue padboOThI JIEKTPUUECKOTO TOKA, UIYILETO YEepPe3 PE3UCTOP

11. Onpenenenrne MOITHOCTH JEKTPUUYECKOTO TOKA, BBIICIAEMON HA PE3UCTOPE

12. ViccnenoBanne 3aBUCUMOCTH CHJIbI TOKA, UIYILETO YEPE3 JIAMIIOUKY, OT HAIIPSDKEHUsI Ha Hell

13. Onpenenenune KIIJI narpeBarens

14. ViccnenoBanrne MarHUTHOTO B3aUMOJIEHCTBUS IOCTOSIHHBIX MarHUTOB

15. VI3yueHue MarHuTHOTO IOJIS TOCTOSIHHBIX MAarHUTOB MPU UX OOBEAMHEHUH U pa3AeieHUN

16. ViccnenoBanue AeMCTBUS 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY

17. OneIThl, TEMOHCTPUPYIOLIME 3aBHCUMOCTb CHJIbl B3aUMOJCHCTBUSA KATYHIKA C TOKOM M
Mar"uTa OT CHJIbl TOKA U HaIlpaBJIEHUs TOKAa B KaTYyILIKE

18. 3yyeHue neiicTBUSE MArHUTHOTO TOJIs1 HAa ITPOBOJIHUK C TOKOM

19. KonctpynpoBanue u u3ydyeHUE pabOThl IIEKTPOJBHUIaTEls

20. U3mepenune KII/] snekTpoaBuraTenbHOM yCTaHOBKU

21. OnpIThI IO UCCIIEOBAHUIO SBJICHUS 3JIEKTPOMAarHUTHON MHAYKLUU: UCCIEJOBAaHUE U3MEHEHUM
3HAQUYEHMS U HANPABIICHUS] UHAYKIIMOHHOI'O TOKa
2.3 Coaepxanue o0yyenusi pusuke B 9 kiacce

Pa3zgen 1. Mexannueckue siBJICHUSA

Mexanuueckoe aBmkeHue. MartepuanbHast Touka. Cucrema otcuéra. OTHOCHUTENBHOCTh
MEXaHMYECKOTO JBIWKEHHMS. PaBHOMEpHOe mpsaMonuHeiiHOe 1BWKeHHEe. HepaBHomepHoe
npsiMojiuHeiiHoe nBwkeHue. CpeaHsis M MTHOBEHHas CKOPOCTh Tejda IpH HEpaBHOMEPHOM
JBUKCHHM.

VYckopenue. PaBHOyCckOpeHHOE TpsiMoiiMHEWHOe aBuxkeHue. CBoOomHoe maaeHue. OIbBIThI
lanunes.

PaBHOMepHOE nBUKEHUE 10 OKpykHOCTU. [lepuon u yactora obpamenus. JlnneHas u yrimonas
ckopocTH. LleHTpocTpeMUTENBHOE YCKOPEHHUE.

IlepBbrii 3axkoH HprotoHa. Bropoi 3akoH Herorona. Tpermii 3akoH Herorona. IIpuHnun
CYIEPIO3HULIMU CUIIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHHS! CKOJIbXEHUS, CHJIa TPEHUS TOKOS,
IpYTHUE BUIBI TPEHHUS.

Cuna TsDKECTH U 3aKOH BCEMHUPHOIO TIATOTEHMs. Y CKOpPEHHE CBOOOAHOIO mHajaeHusd. JBrkeHue
rwianeT Bokpyr Connua (MC). IlepBast kocmuueckasi ckopocTs. HeBecOMOCTb U meperpy3KH.

PaBHOBecue MarepuanbHON TOukH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOTO Tena C
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynsc Tena. M3menenwe wummynbca. MMmynbc cunbl. 3aKOH COXPAaHEHHMS HWMITYJIBCA.
PeaktuBnoe neuxenue (MC).

Mexannueckasi paboTa U MOIIHOCTh. PaboTa cui TsbKecTH, ynpyrocty, TpeHus: CBs3b SHEPrUH U
pabotbl IloreHnuanbHass >HEprusi Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3emiu. IloreHnuanbHas
SHEpIUsl CKaTod NpykuHbl. KuHeTndeckas sHeprus. Teopema 0 KMHETHYECKOM SHEPIMH. 3aKOH
COXPAaHEHHUS MEXaHUUYECKOM dHEPTUU.

SouhkwdE



Hemoncmpayuu
1. HabmioneHne MeXaHHYECKOTO ABMKEHHS TeJIa OTHOCUTENIBHO Pa3HbIX TNl OTCUETA
2. CpaBHeHue myTed W TPaeKTOPUH IBHUKEHHSI OJHOTO M TOTO K€ Tela OTHOCHTEIHHO Pa3HbIX
TeN OTCYETa
3. H3MepeHue cKOpOCTU U YCKOPEHHUS IPSMOJIMHEIHOTO TBUKEHUS
4. HccrnenoBaHue NPU3HAKOB PAaBHOYCKOPEHHOI'O JIBMKEHUS
5. HaOmtonenue IBUKEHHS TeJa MO OKPY>KHOCTH
6. HabmroieHnrie MexaHU4EeCKUX SIBJIICHUM, IPOUCXOAAIIMX B cucTeMe oTcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHHH OTHOCUTENILHO KaOHHETa (hU3UKU
7. 3aBUCHMOCTb YCKOPEHHUS Tela OT MacChl Teja U JEHCTBYIOIEH Ha HETO CUJIbI
8. Habmonenne paBeHCTBa CHII IPY B3aUMOJICHCTBUU TeT
9. M3MmeHeHnue Beca Tena Npu YCKOPEHHOM JIBHXKEHUU
10.Ilepenaua umityabca Ipu B3aUMOJICHCTBUU TEJ
11.ITpeoOpazoBanms SHEPTUHU TIPH B3aUMOJICHCTBUU TEJ
12.CoxpaHeHue UMITyJIbCca IPU HEYNIPYTOM B3aUMOJIEHCTBUN
13.CoxpaHeHue UMIyJibca MpU aOCOIOTHO YIIPYTOM B3aUMOICHCTBUM
14.HabmoieHre peakTUBHOTO JIBHKCHUS
15.CoxpaHeHrie MeXaHMYECKON YHEPTUH ITPH CBOOOTHOM MaJCHUH
16. CoxpaHeHne MEXaHUYECKOM SHEPTUU IIPU JBUKEHHUU Teja MO JEHCTBUEM NPYKUHBI
Jlabopamopnuvie pabomot u onvimul
1. KoncrpyupoBaHue TpakTa i pa3sroHa M JaJbHEWIIEro paBHOMEPHOI'O ABM)KEHUS LIapuKa
WJIHM TETIEKKHU
2. Omnpenernenne cpeaHe CKOPOCTH CKOJIBKEHHs OpYyCKa WIIM IBUKCHHS IIApUKa 110 HAKIIOHHOM
IJIOCKOCTH
3. Ompenenenne yCKOpEHHs TeJla IPU paBHOYCKOPEHHOM JIBUKCHHUHU 110 HAKIIOHHOH IJIOCKOCTH
4. UHccnemoBaHue 3aBUCUMOCTU IYTH OT BPEMEHHM IPU PABHOYCKOPEHHOM JIBIKEHUHU Oe€3
Ha4yaJIbHOU CKOPOCTH
5. TIpoBepka rumoTe3bl: €Ciy MNPy PaBHOYCKOPEHHOM JBHMKEHHH 0€3 HadallbHOM CKOPOCTH MyTH
OTHOCSITCS KaK psii HEYETHBIX YHMCEJI, TO COOTBETCTBYIOLIUE IPOMEKYTKH BPEMEHH OJIMHAKOBBI
6. VccnenoBaHue 3aBUCUMOCTH CHUJTBI TPEHUSI CKOJIBKEHHSI OT CHITBI HOPMaJIbHOTO JaBICHHUS
7. Omnpenenenue ko3P puieHTa TPEHUS CKOIBKEHHS
8. Ormpenenenue ECTKOCTH MPYKUHBI
9. Ompenenenuie pabOTHI CHIIBI TPEHUS MPH PABHOMEPHOM JBIDKEHUH TeJla 10 TOPU3OHTAIBHOM
MMOBEPXHOCTHU
10.0mpenenenrie  pabOThl CHUJIBI  YIIPYTOCTH TPU  TOABEME Tpy3a C HCIOIH30BAHUEM
HEMOBM)XHOTO U MOABUKHOTO OJIOKOB
11.M3yyenune 3aK0Ha COXpPAHEHUS YDHEPTUU
Pa3nes 2. Mexannveckne Koy1e0aHus1 M BOJHBI
KonebarenbHoe pBmkeHne. OCHOBHbBIE XapaKTEpUCTUKUM KojleOaHWUN: TMEpHOJ,, 4YacToTa,
amMruiutyna. Marematuyeckuid W TPYKUHHBIH  MasTHUKU. [IpeBpalieHue »HEpruM Mpu
KojeOaTenbHOM JBMKEHMM. 3aryxawolue KojeOaHus. BbeiHyxkzaeHHble koneOanusi. Pe3zoHaHc.
Mexanunueckrue BONHBI. CBOMCTBa MexaHW4YecKuX BONH. [Ipo JoibHBIE M TOMEpPEYHBIE BOJHBI.
JllnHa BOJHBI M CKOpPOCTb €€ pacnpocTpaHeHUs. MexaHWdyeckue BOJHBI B TBEPJAOM TeJe,
ceficmuueckue BojHbl (MC).
3Byk. ['pomMKoOCTb 3ByKa U BbicoTa TOHA. OTpaxkeHue 3Byka. IHppa3ByK U yIbTpa3BYyK.
Hemoncmpayuu
1. Habmoienue xonebaHuii Te oA JeHCTBUEM CUJIBI TSKECTU U CHIIBI YIPYTOCTH
2. Habmonenue xonebaHuii rpy3a Ha HUTH U Ha TIPYKUHE
3. HaGnronenne BEIHYKIEHHBIX KOJIEOAaHUN 1 pe30HaHCa
4. PacripocTpaHeHHe MPOJOIBHBIX U MONEPEYHBIX BOJIH (HA MOJIEIIH)



5. HaGnronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOThI

6. AKyCTHUECKHI pE30HaHC

Jlabopamopnuvie pabomovt u onvimul

1. Onpenenenue 9acTOThI U TIEpUOAa KOJIeOaHU MAaTEMaTUYECKOTO MasITHAKA

2. OmpeneneHue YacTOThI U IepUoAa KojaebaHui Npy>KMHHOTO MasiTHUKA

3. HccnenoBanue 3aBUCMMOCTH TEepHOJa KoJeOaHWi MOJIBEHIEHHOTO K HHUTU Tpy3a OT JUIMHBEI
HUTHU

4. UccnenoBanue 3aBUCUMOCTH MEPHOAA KOJICOaHUH MPYKMHHOTO MasiTHUKA OT MacChl ITpy3a

5. IIpoBepka HE3aBUCUMOCTH IepHoJa KojiebaHuii rpy3a, MOABEUICHHOTO K HUTH, OT Macchl rpy3a

6. OmbITHl, JEMOHCTPUPYIOIIKE 3aBUCHUMOCTh IepHoJa KojeOaHUN MPYKUHHOTO MAasTHHUKA OT
MacChl Tpy3a U KECTKOCTH MPYKUHBI

7. U3MepeHue yckopeHus: CBOOOAHOTO MaJeHHUs
Pa3jen 3. DiieKTpoMarHuTHoOE 10Jie U 3JIeKTPOMATHUTHBIE BOJIHBI

DNIEeKTPOMarHUTHOE IoJie. DJIEKTPOMArHUTHbIE BOJHBI. (CBONCTBA AJIEKTPOMArHUTHBIX BOJH
[Ikana 31eKTpOMarHUTHBIX BOJIH. VICII0JIb30BaHNE JIEKTPOMArHUTHBIX BOJIH /Il COTOBOM CBSI3H.

DnexkTpoMarHuTHas npupojaa ceera. CkopocTts cBeTa. BoaHOBEBIE cBOCTBA CBETA.

Hemoncmpayuu

1. CBoiiCTBa 3JIEKTPOMAarHUTHBIX BOJH

2. BonHoBbIE CBOMCTBA CBETA

Jlabopamopnuvie pabomot u onvimul

1. U3yyeHue CBONCTB 3J1€KTPOMArHUTHBIX BOJH C IOMOLIbI0 MOOUIIBHOTO Tele(oHa.

2.4 Conepxanue o0ydyenusi ¢pusuxe B 10 knacce

Pa3nea 4. CBetroBble siBJIeHUS

JlyueBas mozens cera. Mcrounuku cBeta. [IpsmonuHeiiHoe pacripocTpaHeHHe cBeTa. 3aTMEHUS
Comnnua u Jlynsl. Otpaxenue cBerta. [Imockoe 3epkano. 3akoH OTpa)KEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHHs cBeTa. [lomHOoe BHYTpeHHEE OTpa)KeHHE CBeTa.
Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHUYECKUX CBETOBOAX.

Jlunza. Xon nyueit B nuu3e. Onrtuyeckas cuctema ¢oroanmnapata, MUKPOCKONAa M TEJIeCKOma
(MC). I'na3 kak onTu4eckasi cucteMa. bau3opyKocTh U 1abHO30PKOCTb.

Pasznoxxenue Oenoro ceera B crekTtp. OmbiTel HeioToHa. CrokeHUE CHEKTPATbHBIX I[BETOB.
Jucnepcus ceera.

Hemoncmpayuu

1. TIpssmonuHeliHOE pacIpoCTpaHEHHE CBETA.
OTtpaxkeHue cBeTa.
[Tonyuyenne n300paxeHuil B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.
OnTHyeckuii CBETOBO/I.
Xon ntyueit B coOuparomiei Junse.
Xop Jydel B paccenBaroLIeH JIMH3E.
[Tonydenue n300pakeHHit ¢ TOMOIIBIO JINH3.
. Ilpunnun aeiictBus ¢oToamnmnapara, MUKPOCKOIIA U TEJIECKONA.

10.Mopens rnasa.

11.Pa3noxxenue 6em1oro cBera B CIEKTP.

12.ITonyuenue 6enoro cBeTa Mpu CIOKESHUH CBETa Pa3HBIX IIBETOB.

Jlabopamopnwvie pabomovt u onvimul

1. UccnenoBanue 3aBUCMMOCTH YIJIa OTPa>KEHUsI CBETOBOTO JIyda OT yrijia MajeHHusl.

2. V3y4yeHue xapakTepuCTHK N300pakeHUs MTpeIMeTa B INIOCKOM 3epKalle.

3. UccnenoBanue 3aBUCUMOCTH yTiia MIPEJIOMIIEHUSI CBETOBOIO JIy4a OT yrila MaJeHusl Ha TPaHUIIEe
«BO3J1yX—CTEKJIIOM.

4. Tony4yeHne n300paxeHUI ¢ TOMOIIBIO COOMPAOIIEH JIMH3BI

CoNoORWN



5. Onpenenenrie POKYCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI CO OMparoeil TMH3HI.
6. OTBITHI TTO Pa3IOKEHUIO OENTOTO CBETA B CHEKTP.
7. OnBITHI 110 BOCTIPUSATHUIO I[BETA MPEAMETOB IIPU UX HAOIIOCHNUN Yepe3 IBETOBbIC (QUIBTPHI.

Paznen 5. KpanroBbie IBJIeHUA

Oneitel Pesepdopna m 1uranerapHas Mojenb aroma. Moxens atoma bopa. HMcmyckanue u

IIOTJIOIICHUE cBeTa aTOMOM. KBaHThI. JIuHEeHyaThIe CIIEKTPHI.

PannoaktuBHocTh. Aunba, 6eta u rammaunznydenus. CtpoeHue aTomMHOro siapa. HykioHHas

MOZCIIb aTOMHOI'O Apa. M30TOMEL.

PannoaktuBHble npeBpaiuenus. [lepuoa nmomypacnaga aTOMHBIX siAEp.
Snepuble peakuuu. 3aKOHBI COXpPAHEHHs 3apsIOBOTO U MAacCOBOTO YHCEN. DHEPrusi CBs3U

aToMHBIX sinep. CBsi3b Macchl U SHepruu. Peakiuu cuHTe3a U AeneHus sjaep. VICTOYHUKH SHEPTUu
Comnnna u 38631 (MC).

SAnepnas snepreruka. JleiicTBUs pagOaKTUBHbBIX U3JIydE€HUH Ha KuBble opraHnuzMsl (MC).
Hemoncmpayuu

1. CriekTpbl U3J1y4€HUs U HOIJIOIIEHHUS.

2. CrexTpsl pa3audyHbIX ra3oB.

3. Cnextp BoAOpOIA.

4. HaGmrozieHue TpekoB B kamepe BuiibcoHa.

5. Pabora cuérurka HOHU3UPYIOIUX U3ITYYEHUH.

6. Peructpanus n3nydeHus OpUpOAHbIX MUHEPAJIOB U IPOIYK TOB.

Jlabopamopnusie pabomovt u onvimul

1. HaGmroieHue CIUTOIIHBIX M IMHEWYAThIX CIIEKTPOB U3IYUYEHHUS.

2. HccnepnoBaHue TpEKOB: M3MEPEHHWE DSHEPrUM YacTHIBl 10 TOP MO3HOMY HyTH (IO

dhotorpadpusm).

3. U3mepenne paanoakTUBHOTO OHA.

IHoBTOPHUTENHbHO-00001IAKO M MOTYJIb

[ToBTOPUTENEHO-0000IIAOINK MOy Ih MPEIHA3HAYEH IS CHUCTEMAaTH3allud H 0000meHUsS

NPEJAMETHOTO COJEPXKAaHUS U OIbITa JEATEIBHOCTH, IPHOOPETEHHOTO MPH M3YYEHHU BCETO Kypca
¢bu3nKy, a TakKe Ui MOArOTOBKM K OCHOBHOMY TrOCYIapCTBEHHOMY JK3aMEHY IO (PH3UKE s
o0yyaromuxcs, BBIOpaBIIMX 3TOT y4eOHBIH MpeamerT.

HpI/I HU3YUCHUH JAHHOI'O MOAYJA PCATU3YIOTCA U CUCTCMATHU3UPYIOTCA BU/bI ACATCIIBHOCTH, Ha

OCHOBE KOTOPBIX 00ECTeYMBAETCS AOCTHKEHHE MPEAMETHBIX M METANpPEAMETHBIX MIIaHUPYEMBIX
pe3yiabTaToB 00ydeHUs, (OPMUPYETCS €CTeCTBEHHO-HAy4YHasi TPAMOTHOCTh: OCBOEHHE HAYYHBIX
METOJIOB HCCIIEZIOBAHUS SBIICEHUH TPUPOJIBI M TEXHHUKH, OBIAJCHHE YMEHUSIMHU OOBSICHSTH
(buznvecKue SABJICHUS, MPUMEHSIS TTOJIYYCHHBIC 3HAHUS, PENIaTh 3a]]a4M, B TOM YHCJIE KaYeCTBEHHbIC
U SKCIIEPUMEHTAJIbHBIE.

IIpyHIMIIANBHO NEATEIBHOCTHBIM XapakTep JAHHOTO pas3jelia pean3yercs 3a CYET TOro, 4To

yqamuecCs BBITOJIHAOT 3aaHN, B KOTOPBIX UM MMPEAJIaracTcCs:

Ha OCHOBE TIOJYYCHHBIX 3HAHUUW paACMO3HABaTh U HAYYHO OOBSICHATH (DU3UYECKUE SIBJICHUS B
OKpPY’Kalollle MpUpo/ie U MOBCEIHEBHOM KU3HU;

WCIIOJIH30BaTh HAYYHBIE METOJBI HCCIIENOBAaHUS (PU3UYECKHX SIBJICHHUM, B TOM YHCIE IS
MIPOBEPKU TUNOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAydHbIE OCHOBBI HamOoJie€ BaXXKHBIX JOCTIKEHHUNW COBPEMEHHBIX TEXHOJOTHH,
HalpuMep, MPAKTHUYECKOTO MCIOJIb30BaHUs PA3IMUYHBIX UCTOYHUKOB SHEPTHMH Ha OCHOBE 3aKOHA
MIPEBPAIICHHS M COXPAHEHHS BCEX M3BECTHBIX BUIOB SHEPTHH.

Kaxxgast u3 TeM JaHHOTO pasjiena BKIIOYAeT dKCIEPUMEHTATbHOE HCCIeA0BaHne 0000IIar0IIero

xapakTepa. Paznen 3aBepiaeTcsi mpoBeIEHUEM THarHOCTHYECKOW M OIIEHOYHOU paboTHI 32 KypC OC-
HOBHOM IIIKOJIBI.

3. TemaTu4eckoe MIAHUPOBAHUE



Ne
n/
n

Ha mn3yuenue yueOHoro kypca «Pusnka» orBoautes 272 yaca: B 7 kitacce — 68 gacoB (2 gaca
B HEJIENI0), B 8 Kilacce — 68 "yacoB (2 yaca B Hefen0), B 9 kinacce - 68 yacoB (2 yaca B HE/IEINIO), B
10 kimacce — 68 yacoB (2 yaca B HEZIEIIO).

3.1.1 TemaTu4eckoe MIAHNPOBaHHUE 7KJIACC

HauMmenoBanue
pa3aesioB U TeM
NporpamMmbl

KoaunuecTBO 4acoB

Kontpo
JbHbIE
padoThI

Bcero

IIpakTuyec
KHe padoThl

Pa3nes 1.®Pu3uka u e€ poJib B NO3HAHMHU OKPY:Kal0IIero Mupa

®du3uka - HayKa o

DJIEeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK

1.1 . 2 https://m.edsoo.ru/7f41
prpon 6194
bubmuoreka [JOK
1.2 dusnuecKue BEITUYUHBI 2 1 https://m.edsoo.ru/7f41
6194
EcrecTBeHHOHAYYHBII bubmorexa LIOK
1.3 2 1 https://m.edsoo.ru/7f41
METO/, ITO3HAHUS
6194
Utoro no pazneny 6

Pa3znen 2.1lepBoHavajibHble CBeJIEHUS 0 CTPOEHUH BeleCcTBa

bubmuorexa [JOK
2.1 CrpoeHue BeliecTBa 1 https://m.edsoo.ru/7f41
6194
JBrxxeHue u bubmuorexa [JOK
2.2 B3aUMO/ICVICTBUE 2 1 https://m.edsoo.ru/7f41
YaCTHLL BEIIECTBA 6194
ArperaTHble COCTOSHUS bubmorexa HOK
2.3 S 2 https://m.edsoo.ru/7f41
6194
Uroro no pazneny )
Paznen 3./IBukeHune u B3auMojaeiicTBue TeJl
MexaHn4eckoe bubmorexa HOK
3.1 JE—— 3 https://m.edsoo.ru/7f41
6194
Vnepuns, macca bu6mmoreka [IOK
3.2 ’ ’ 4 1 https://m.edsoo.ru/7f41
TJIOTHOCTH
6194
bu6mmoreka [IOK
3.3 Cua. Bunsr cun 14 1 2 https://m.edsoo.ru/7f41
6194
Hroro no paszneny 21

Pasnen 4./laBjieHue TBEPABIX TeJl, JKMIKOCTEH U ra3

0B

4.1

Hasnenue. [lepenaya
JIaBJICHUS TBEPIBIMU
TeJlaMU, )KUJKOCTIMU U

3

bubmuoreka [JOK
https://m.edsoo.ru/7f41
6194
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rasaMu

bu6mmoreka [IOK
4.2 JlaBlIeHHE KUIKOCTH 5 https://m.edsoo.ru/7f41
6194
bu6mmoreka [IOK
4.3 HA;\;Z(;I%IZPHOG 6 https://m.edsoo.ru/7f41
6194
JleiicTBUE KUAKOCTH 1 bu6mmoreka [IOK
4.4 rasa Ha IOTpyKEHHOE B 7 1 3 https://m.edsoo.ru/7f41
HUX TEJO 6194
Hroro mo pazueny 21
Pa3nes 5.PaGora 1 MOIIHOCTh. JHeprus
bubmuoreka [JOK
5.1 PaGora 1 MoIIHOCTh 3 1 https://m.edsoo.ru/7f41
6194
bu6mmoreka [IOK
5.2 ITpocThic MEXaHU3MBI 5 1 https://m.edsoo.ru/7f41
6194
bu6mmoreka [IOK
5.3 MexaHn4YecKas SHEPrHUs 4 1 1 https://m.edsoo.ru/7f41
6194
Wroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 3 12
YACOB I10 [TPOTPAMME
3.1.2 TemaTnuyeckoe MIIaHMPOBaHue 8 KJace
KosmnuecTBo yacos
Ne HaumeHoBaHue f;::g z;le;;gg::;ﬂe
2/ Eazz;eJ:;fMll ITeM Bcer o Hpakguqeck 0Gpa3oBaATETLHbIC
porp (4 paGor ue padoThbl pecypesI
bl
Paznen 1.TennoBblie siBJIeHUs
CrpoeHue u cBolicTBa bubmorexa HOK
B 7 https://m.edsoo.ru/7f4
181ce
bu6mmoreka [JOK
1.2 TeroBbIe MPOIECCHI 21 1 5 https://m.edsoo.ru/7f4
181ce
Hroro no paszneny 28
Pa3neda 2.2yieKkTpryeckne 1 MATHUTHBIE SIBJICHHUS
DNEKTpUUYECKUE 3apsibl. bubnmnoreka [JOK
2.1 3apsuKeHHBIE Tea U UX 7 1 https://m.edsoo.ru/7f4
B3aUMO/ICIICTBUE 181ce
2.2 IlocTosHABIH 20 1 7 bu6nmoreka [JOK
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https://m.edsoo.ru/7f4
181ce

AJIEKTPUYECKUIN TOK
2.3 Mar»uTHEbIE SIBICHUS 6
24 DneKTpOMarHuTHasI 4
WHTYKIIAS
Hroro mo pazneny 37
PesepBHOe Bpemst 3
OBILIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME

3

1.5

14.5

bubmuoreka [JOK
https://m.edsoo.ru/7f4
181ce

bubmuoreka [JOK
https://m.edsoo.ru/7f4
181ce

3.1.3 TemaTnuyeckoe NJIAHUPOBaAHUE 9 KJIacc

KoanuecTBo 4acoB

Ne HaumeHoBaHue Kontp DUIEKTPOHHEIE
iy pa3NelIoB 1 TeM oabHbl | IIpaktnyec  (uudposbIe)
I IporpaMMbE Bcero e KHe oOpa3oBaTeJibHbIE
padort padoTbI pecypcsl
bl
Pa3nen 1.Mexanuuyeckue siBJeHHs
Mexaandeckoe bu6mmorexa [IOK
1.1 JIBUKEHUE U CIIOCOOBI €T0 10 1 https://m.edsoo.ru/7f41
OITMCAHUS a4ab
bu6mmoreka [IOK
1.2 Bs3auMopeiicTBue Ten 20 1 3 https://m.edsoo.ru/7f41
a4ab
bu6mmoreka [JOK
1.3 3aKOHBI COXPAHEHUS 10 3 https://m.edsoo.ru/7f41
adab
Hroro no paszneny 40
Pa3gen 2.Mexann4yeckue KoJe0aHUs U BOJHbI
MexaHu4eckue bubmorexa LIOK
2.1 coneGans 7 3 https://m.edsoo.ru/7f41a
4a6
MexaHndecKrue BOJIHEI. BH6H_HOTeKa HOK
2.2 3yK 8 1 3 https://m.edsoo.ru/7f41a
4a6
Wtoro no pazneny 15

Paspnen 3.2/1eKTpPOMarHuTHOE 110JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI

DJIEKTPOMArHuTHOE ToJIe

3.1 U DJIEKTPOMAarHUTHBIE 6
BOJTHBI

Hroro o pazueny 6

Hroro o pazueny 61

PesepBHOE Bpemst 7

2

but6mmoreka [IOK
https://m.edsoo.ru/7f41a
4a6
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OBIIEE KOJMYECTBO

YACOB I10 ITPOTPAMME 68 2 15
3.1.4 TemaTtnueckoe miianuposanue 10 kiaacc
KoauuecTBO 4yacoB
Ne HaumenoBanue Konp DUIEKTPOHHEIE
o/ O —— 0JIbHBI IpakTny (uudpossbie)
I IporpaMmMb1 Bcero e ecKue oOpa3oBaTe/ibHbIE
padort padoTbI pecypchl
bl
Paznen 4.CBeToBbIe SIBJICHUS
3AKOHLL bubmuoreka [JOK
4.1 PACTPOCTpAHEHIT CBeT 6 1 2 https://m.edsoo.ru/7f41a4
a6
bu6mmoreka [IOK
4.2 gﬂlfgzl 1 orTaeckue 6 1 3 https://m.edsoo.ru/7f41a4
puOOpPHI a6
Pasnoxxenue 6enoro BH6H_HOTeKa HOK
4.3 CBETA B CIIEKTp 3 2 https://m.edsoo.ru/7f41a4
a6
Utoro no pazneny 15
Pa3nen 5.KBaHTOBLIE IBJICHUSA
Hcnyckanue u bubnuoreka [IOK
5.1 IOTJIONICHKE CBETA 4 1 https://m.edsoo.ru/7f41a4
aTOMOM a6
Ctpoenue aToMHOTO BH6H_HOTeKa HOK
5.2 anpa 6 1 https://m.edsoo.ru/7f41a4
a6
bu6mmoreka [IOK
5.3 SlnepHble peakiuu 7 1 1 https://m.edsoo.ru/7f41a4
a6
Uroro no pazneny 17
Pa3nea 6.IloBTOpuTE/IbHO-00001IIAIOIINIH MOIYIb
IToBTOpEHME M
6.1 0000111eHUE cofepKaHUST 36 5 5 EH@I_I;I/OTeKda HOK/ .
. Kypca dH3HKH 3a 7-9 étps. m.edsoo.ru/7f41a4
KJ1acc =
Hroro no paszneny 36
OBIIEE KOJIMYECTBO 68 5 12
YACOB I10 ITPOTPAMME

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

7 KJIACC

1. bubmuoreka — Bc€ mo mpeamety «dusukay. — Pexxum moctyna: http://www.proshkolu.ru
2. BuneoomnsITsl Ha ypokax. — Pesxxum nocryna: http://fizika-class.narod.ru
3. Enunas kosuiekius nupoBeIx 00pa3oBaTeabHBIX pecypcoB. — Pexum goctyna: http://school-

collection.edu.ru

4. aTepecHple MaTepHaNbl K ypokaMm (PU3HKHU MO TeMaM; TECTHI IO TeMaM; HaTJISTHbIE TTIOCOOUS K
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ypokam. — Pexxum goctyma: http://class-fizika.narod.ru
5. lludpossie oOpa3oBarenbHbIe pecypehl. — Pexxum goctyna: http://www.openclass.ru
6. DieKTpoHHBIC YUeOHUKH 1Mo pu3uke. — Pexxum poctyma: http://www.fizika.ru
8 KITIACC
1. bubnuoreka — Bcé mo npeamety «Pusukay. — Pexxum gocryna: http://www.proshkolu.ru
2. BuneoonsiTsl Ha ypokax. — Pesxxum nocryna: http://fizika-class.narod.ru
3. Enunast kosuiekius nupoBeIX 00pa3oBaTeabHBIX pecypcoB. — Pexum goctyna: http://school-
collection.edu.ru
4. HutepecHble MaTepUalibl K ypokaMm (DU3MKHU 110 TeMaM; TeCThI 10 TeMaM; HarJISIHbIC TTOCOOUs K
ypokam. — Pexxum gocryma: http://class-fizika.narod.ru
5. lludposbie oOpa3oBarenbHbIe pecypehl. — Pexxum goctyna: http://www.openclass.ru
6. DieKTpoHHbIE Y4eOHUKH 10 pu3uKe. — Pexxum pocrtyma: http://www.fizika.ru
9 KJTACC
1. BuzgeoornsiTel Ha ypokax. — Pexxum gocryma: http://fizika-class.narod.ru
2. Enunas xosutekius mudpoBbix 00pa3oBaTebHbIX pecypcoB. — Pexxum pocrtyma: http://school-
collection.edu.ru
3. UnTepecHbie MaTepHaibl K ypoKaM (DH3UKH IO TEMaM; TECTHI [0 TEMaM; HATJISTHBIC TOCOOHUS K
ypokam. — Pesxxum moctyna: http://class-fizika.narod.ru
4. ITudpossie oOpazoBaTeabHbIC pecypchl. — Pexxum mocryma: http://www.openclass.ru
5. DnekTpoHHbIe y4eOHUKH 1O pusuke. — Pexxum noctyma: http://www.fizika.ru
6./lucrannmonnas mkoja Ne368 http://moodle.dist-368.ru/ OtkpsiTsiii kinace. CeTeBoe
obpasoBaTensHOe coobrectBo. http://www.openclass.ru/node/109715
7. Enunas kosuteKnus upoBBIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/
8. denepalibHbI LIEHTP HHPOPMAIIHOHHO-00pa30BaTeIbHBIX pecypcoB. http://www.fcior.edu.ru/
9. UnTepuert ypok. http://interneturok.ru/ru/school/physics/
10. I'azera «1 cenTs10ps» marepuainsl o ¢pusuke. http://archive.lseptember.ru/fiz
11. Auumanuu pusndeckux oobekToB. http://physics.nad.ru/
12. XXupas pusuka: obyvaronias nporpamma. http://www.int-edu.ru/soft/fiz.html
13. ®uszmka.ru. http://www.fizika.ru/

10 KJIIACC

1. BuneoonsiTel Ha ypokax. — Pesxxum moctyna: http://fizika-class.narod.ru

2. Enunas xomekuust (udpoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum mpocrtyna: http://school-
collection.edu.ru

3. NHTepecHble MaTepuaibl K ypokaM (DH3HUKHU 110 TeMaM; TECThI [0 TeMaM; HaTJIsJHbIe TTOCOOUS K
ypokam. — Pexxum moctyna: http://class-fizika.narod.ru

4. Iludposeie 0OpazoBaTenbHbIe pecypchl. — Pexkxum nocryma: http://www.openclass.ru

5. DnekTpoHHbIE yueOHUKH 10 (usuke. — Pexxum mocryna: http://www.fizika.ru
6.Jlucranmronnas mkosa Ne368 http://moodle.dist-368.ru/ OtkpsiThiii kiacc. CeTeBoe
obpasoBaTensHOe coobrectBo. http://www.openclass.ru/node/109715

7. Enunas koyuiekius uppoBbix 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbIN IIEHTP HHGOPMAIIMOHHO-00pa3oBaTeIbHBIX pecypcos. http://www.fcior.edu.ru/
9. UnTepner ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 ceHTa0ps» Marepuainsl no ¢usmke. http://archive.1september.ru/fiz

11. Auumarmu pusnyeckux oobekToB. http://physics.nad.ru/

12. XXuBas pusuka: odyvaronias mporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®uszuxa.ru. http://www.fizika.ru/
3.2 ®opMbl OpraHu3anuu 00pa3oBaTeJHLHOIO Mpouecca:
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http://physics.nad.ru/
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http://www.openclass.ru/
http://www.fizika.ru/
http://www.openclass.ru/node/109715
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http://interneturok.ru/ru/school/physics/
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http://www.fizika.ru/

OcHoBHO# (hopMOIi OpraHu3aIui yueOHOTO MpoIlecca SBIACTCS YPOK B paMKax KIJIACCHO-YPOYHOM
cucrembl. OOmme ¢opmbl opranuzanuu OOy4YeHMs: WHIMBHIyalbHAs, NapHas, TIPyNIoBasd,
KOJUICKTHBHAS, (POHTAIbHAsI, KOTOPBIC PEAM3YIOTCS HA YPOKE, B MPOCKTHO-UCCIIEI0BATEIHCKON
pabote, Ha ceMHHapax, KOH(EPEHIUAX IPU MPOBEICHIH MTPAKTUYECKUX PadoT.

TuIbl YpOKOB: YPOKH «OTKPBITHS» HOBOTO 3HAHHS, YPOKU OTPAOOTKH YMEHUHN U peIeKCUHU; YPOKH
00IIEMETOAO0IOIMYECKON HAINpPaBIEHHOCTH;,; YPOKH OOIIEMETOI0JOTHYECKON HaNpaBICHHOCTH;
YPOKH pa3BUBAIONIETO KOHTPOJIsl. BO3MOXKHA THUCTaHIIMOHHAS hopMa 00yUSHHSI.

3.3. OcHOBHBIE BH/bI Y4eOHOI 1esiTeIbHOCTH:

- oboOmaromas 6ecena Mo U3ydeHHOMY MaTepuaa;

- cJIymanue oObsICHCHUS YUUTEIIS,

-caMoCTOsITeIbHAsA padoTa C yueOHUKOM; -IBpHUCTHYECKas Oecena;

-aJITOPUTMH3UPOBAHHOE O0YUCHHE;

-o6o0maromas 6ecea Mo U3y4EHHOMY MaTepHaiy;

-IJITAHUPOBAHUE XOJIa PEIICHHS 3a]1a4;

-paboTa ¢ pa3laTOYHbBIM MAaTEPUATIOM;

-BBITIOJTHEHHUE 3a/IaHUI Ha TIOCTPOCHUE;

-TIOMCK, OOHAPYKEHUS M yCTPaHEHHsI OINOOK;

-aHayn3 TpauKoB, TAOJIHUII, CXEM;

-BBIBOJ] M JTOKA3aTEIBCTBO (DOPMYIL.
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