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HosicHuTeabHASA 3aNIMCKa
Pabouas mporpamma ydeGHOTrO npeamera «Pu3uka» pa3padoTaHa Ha OCHOBE:

» Oenepa’abHOr0 TOCYAAPCTBEHHOTO 00Pa30BaTEILHOTO CTaHIapTa OCHOBHOTO O0IIET0
obpazoBanus (IIpuxaz Munucrepcrsa npocsenieHus: PO Ne 286 ot 31.05.2021)

* [IpumepHoit paboueii mporpaMMbl OCHOBHOTO 00111ero 00pa3zoBanus npeamera « Du3nuka
(Onmob6pena pemenueM enepanbHOr0 y4eOHO-METOIUYECKOTO 00bETMHEHUS 110 00IIeMY
obpazoBanwuto, mporokoia 3/21 ot 27.09.2021 r.)

* [Ipumepnoit nporpammsl Bocniutanus (Onobpena peieHreM (enepanbHOro yueOHo-
METOJMYECKOr0o 00BbeAMHEHUS 110 001IeMy 00pazoBaHuto (poTokoi oT 2 uroHs 2020 r. Ne 2/20)

* OCHOBHOI1 00pa30BaTEIBHON MPOTPaMMBbI OCHOBHOTO 0011ero oopaszoBanus MOY-COI
Ne 9 r. Atkapcka CapaToBCKO#t 0071acTH.

HEJIN U3YUEHUA YYEBHOI'O [TPEJIMETA «®U3UKA»

—IIpHOOpeTeHne MHTepeca U CTpeMJIeHHS OOydaroIluxcs K HAyYHOMY M3YYEHHUIO MIPUPOJBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CHOCOOHOCTEH];
—pa3BUTHE  NPEJCTAaBICHMH O  HAydyHOM  MeToJe IMO3HaHud U  (popMUpOBaHUE
HCCIIEIOBATEIHLCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBIICHHSIM;
—opMupoBaHre HAyYHOTO MHPOBO33PEHHSI KaK pe3yibTaTa H3yYeHHs OCHOB CTPOCHHS
MaTepuu U GyHAAMEHTAILHBIX 3aKOHOB (DH3HUKH;
—opmupoBanme npeacTaBiIeHU 0 poiid (GU3KUKH TSI Pa3BUTUSL JPYTUX €CTECTBEHHBIX HAYK,
TE€XHUKU U TEXHOJIOTHii;
—pa3BUTHE TMPEJCTaBIEHUH O BO3MOXHBIX cdepax Oynymeidl npodeccuoHanbHOM
NeSITeIbHOCTH, CBA3aHHOW C (U3MKOM, MOArOTOBKA K JalbHEHIIeMy OOY4YEHUIO B 3TOM
HalpaBJICHUH.

JlocTxeHne 3THX IeJied Ha ypOBHE OCHOBHOIO 00Imiero oOpa3oBaHHUsl 0OecreuymBaeTCs
pelIeHreM CIeAYIONINX 3a1a4:
—TIpHOOpETeHNEe 3HAHWHA O JUCKPETHOM CTPOSHHH BEUIECTBA, O MEXaHWYECKHX, TEIUIOBBIX,
AIIEKTPUUYECKUX, MATHUTHBIX  KBAHTOBBIX SBIICHUSX;
—TIPHOOpETeHNE YMEHUH OIMCHIBATh U OOBSICHATH (PU3MUYECKHE SIBICHUS C HCIIOJIB30BaHUEM
MOJYYEHHBIX 3HAHWM;
—OCBOEHHE METOJIOB PEIICHUs MPOCTEHIINX pacu€THBIX 3ajlay C MCIOJIb30BaHUEM (PH3UYECKUX
MoJienelt, TBOPYECKUX M MTPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;
—pa3BUTHE yMEHUI HaONI0JaTh MPUPOJIHBIC SIBICHHS W BBIIOJHATH OINBITHI, JaOOpaTOpHbIE
paboOTHI U IKCTIEPUMEHTAIBHBIEC UCCIIETOBAHMS C MCTIOJIb30BAaHUEM N3MEPHUTENBHBIX TIPHOOPOB;
—oOocBOeHHEe TpHEMOB paboThl ¢ WHPOpManue (QU3HYECKOTO COAEpIKaHUs, BKIIOYAs
UHPOPMAILIMIO O COBPEMEHHBIX AOCTIDKEHHSX (DU3WKH; aHaIW3 M KPUTUYECKOE OICHHBAHHE
uH(pOopMaLnu;
—3HAaKOMCTBO €O cdepamMu NpoPecCHOHATbHON AEATeNbHOCTH, CBA3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMU TE€XHOJOTHSIMUA, OCHOBAHHBIMHU HA JOCTIKEHUIX (PU3UUECKON HAYKH.

BocnurarensHblil noteHnuan npeamera «dusnka» peaan3yercs yepes:

- (hopMupOBaHHE NPEACTABICHUS Y 00yJarOMUXCs 1IETIOCTHOW KapTUHBI OKPY>KaIOIIETo;
- IpHUBJICYEHUE BHUMAHUSA OOyYaroIMXCAd K LIEHHOCTHOMY acCHEeKTy H3y4aeMbIX Ha YpOKe
SIBJICHHM, OPTaHU3AIMIO UX PAOOTHI ¢ MOTy4aeMoi Ha ypoke HHPOpMAITUEH;



-BOCIIUTaHUE HPaBCTBEHHBIX OLICHOK, B3TJISI0B, IpEJICTaBICHUH, CUCTEMBbI
MHPOBO33PEHUECKUX MTOHATHI;
- TBOPYECKYIO aKTUBHOCTH y4allerocs;
- AKTHUBHYIO MBICIHTEIBHYIO pad0Ty BOOOPAKECHHSI, CAMOCTOSTEIIbHOCTH, MHUITUATUBHOCTH;
- pa3BUTHE TOTPEOHOCTH HENMPEPBHIBHO TO3HABATH W TBOPYECKH HCIOIH30BATH TOTYyYCHHBIC
3HAHUSA B CBOCH JIEATEIBHOCTH.

MECTO YYEBHOI'O [TPEJIMETA «®U3UKA» B YHEBHOM IIJIAHE
B cootrBerctBun ¢ ®I'OC OOO ¢usuka sBiaseTcs 00s3aTeIbHBIM MPEIMETOM Ha YpPOBHE
OCHOBHOTO 0011ero odpasoBanus. JlanHHas mporpamma nmpeaycMaTpuBaeT uzydyeHue (GpU3MKu Ha
0a3oBoM ypoBHE B 00bEMe 238 4 3a Tpu rofa 00ydeHHs 1Mo 2 9 B HeJeNI0 B 7 1 § Kjaccax u 1o 3
4 B HeZeno B 9 kiacce. B TemarnueckoMm IUIaHMPOBAHUM AJis 7 U 8 KJIacCOB INPEAIIONAraeTcs
pe3epB BpEMEHU, KOTOPbII yUUTENb MOXKET UCIIOJIb30BATh 110 CBOEMY YCMOTPEHMIO, a B 9 Kiacce
— MOBTOPUTEIIbHO-0000IIAIOIINI MOTYTb.

INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA YYEBHOI'O ITPEMETA
«PU3UKA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBLIE PE3VYJIbTATHI

[TaTprnoTrueckoe BOCIIUTAHUE:

—TIPOSIBJICHHE WHTEpeca K HCTOPHH W COBPEMEHHOMY COCTOSIHHUIO POCCHUUCKON (U3MUECKOI
HaYyKH;

—IIEHHOCTHOE OTHOIIICHUE K JOCTUKEHHUSIM POCCUNCKHX YIEHBIX -(PU3UKOB.

['paxknaHckoe U TyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

—TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJCHHUU OOIIECTBEHHO 3HAYMMBIX U STHYECKHX
npo0JieM, CBA3aHHBIX C IPAKTHUECKUM IPUMEHEHUEM JAOCTHKEHUN PU3UKN;

—O0CO3HAaHUEC BAXKHOCTHU MOpaJ'II)HO-STI/I'-Ie()KI/IX HpI/IHHI/IHOB B ACATCIIBHOCTHU y‘-IéHOFO.
DcTeTHYECKOE BOCITUTAHHUE:

—BOCIIPUATHE 3CTETUYECKMX KauecTB (PU3MUECKONM HayKH: €€ TapMOHUYHOIO IOCTPOECHMS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH.

[{leHHOCTH HAyYHOTO MO3HAHMUSL:

—OCO3HaHUE IIEHHOCTH (U3MUECKONM HAyKH KakK MOIIHOTO HMHCTPYMEHTa MO3HAHUS MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KyIbTYpPHI,

—pa3BUTHE HAYIHOU JTIOO03HATEITLHOCTH, HHTEPECa K UCCIIE0BATEIHCKON ACATEIHHOCTH.
dopMHUpPOBaHUE KYIBTYPHI 3I0POBbSI M IMOIIMOHATBFHOTO OJIArOTIONYYHS:

—OCO3HaHUE IEHHOCTH 0e30macHoro obpasa KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
BOKHOCTHU TIpaBUJI 0€30MAacCHOTO MOBEICHMSI Ha TPAHCIIOPTE, HAa JOpOrax, C AIEKTPUIECKUM U
TEIUIOBBIM 000PYIOBaHUEM B IOMAIIIHUX YCIOBHUSAX;

—c(opMUpPOBAaHHOCTh HaBbIKa pe(ICKCUU, PU3HAHUE CBOETO IpaBa Ha OMIMOKY M TaKOTO K€
paBa y IPyroro 4eioBeKa.

TpynoBoe BociuTaHHeE:

—AaKTUBHOE y4acTHe B PEIICHUU MPAKTUYECKUX 3a7a4 (B paMKaX CEMbH, IIKOJBI, TOPOAA, Kpasi)
TEXHOJIOTHYECKOW M COIMAIIbHOW HAMpPABJICHHOCTH, TPEOYIOMNUX B TOM YHCIE U (PUZHIECKUX
3HAHUH;

—MUHTEPEC K MPAKTUICCKOMY U3YyUYCHHIO TTPOdeccHii, CBI3aHHBIX ¢ (PU3UKOI.

IKOJIOTMIECKOE BOCITMTAHNE:



—OpHUEHTalMsl Ha TMpHUMEHEHHe (HU3MUYECKUX 3HAHWW [UId pelIeHWs 3agad B OO0JIaCTH
OKpY’Kalollel Cpeibl, TUIAHUPOBAHUS MOCTYNKOB M OIEHKH MX BO3MOKHBIX IMOCIEICTBUU LIS
OKpYKarollEeH Cpeibl;

—O0CO3HaHUE III00AIBHOTO XapaKTepa IKOJOTHUECKUX MPOOJIEM U ITyTel UX pelieHusl.
Ananranys 06ydaronierocs K M3MEHSIOMMMCS YCIIOBUSAM COILMAIBHON M IPUPOIHOM CpeJIb:
—IOTPEOHOCTh BO B3aWMOJICHCTBUU TIPU BBHITIOJHEHUU HCCIICOBAHUN M TIPOCKTOB (hHU3UUECKOM
HAIPaBJICHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSAM JIPYTHX;

—TIOBBIIICHUE YPOBHS CBOCH KOMITETCHTHOCTH Yepe3 MPAKTHUYECKYIO ACSTEIbHOCTD;
—TOTpeOHOCTh B ()OPMHUPOBAHUHU HOBBIX 3HAHWH, B TOM YHCIe (OPMYITHPOBATH UJICH, TIOHSTHS,
TUTOTE3bI 0 (PU3HUECKUX OOBEKTAX U SBICHUSIX;

—O0CO3HaHue JePUIUTOB COOCTBEHHBIX 3HAHUHM U KOMIIETEHTHOCTEH B 001acTH (DU3HKH;
—IIJJAHUPOBAHUE CBOETO PA3BUTHSI B TPUOOPETEHUN HOBBIX (PU3MUECKUX 3HAHUIA;

—CTpEMJICHHE aHAJIM3UPOBATH U BBISIBIISATH B3aUMOCBSI3H MPHPOJIBI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJIE C UCIIOJIb30BaHHEM (DU3MYCCKUX 3HAHHIA;

—OIICHKa CBOMX JCUCTBHH C y4€TOM BIIMSHHUS Ha OKPYKAIOUIYIO Cpely, BO3MOXKHBIX
1J100aTBHBIX TIOCIICICTBHA.

METAITIPEJJMETHBIE PE3VYJIbTATBI

YHUBepcalbHbIEC TIO3HABATEIILHBIC ACHCTBUS

ba3oBbie norUecKkue NeMCTBHS:

—BBISBIIATH ¥ XapaKTEPHU30BaTh CYIIECTBEHHBIC TPU3HAKN OOBEKTOB (SIBICHUN);
—YyCTaHaBJIMBATh CYILECTBEHHBIN MPHU3HAK KIacCU(UKALMU, OCHOBaHMS I OOOOLIECHUS M
CpaBHEHMS;

—BBIABJIATh 3aKOHOMEPHOCTH UM TPOTUBOpPEYMs B paccMaTpuBaeMbIX (akTax, JaHHBIX MU
HaOJI0ICHUAX, OTHOCAILIMXCS K (PU3HMUECKUM SIBIICHUSM;

—BBIABJIATh IPUYMHHO-CJIE/ICTBEHHbIE CBA3H MPH U3YUYEHUHU (PU3NUYECKUX SIBICHUH U MPOIIECCOB;
JIeNIaTh BBIBOJIBI C MCITOJIb30BAaHUEM JISTYKTHBHBIX M MHIYKTUBHBIX YMO3AaKITFOUE€HHH, BBIIBUTATh
THITOTE3BI O B3aUMOCBSI35X (DU3NYECKUX BEINYNH;

—CaMOCTOATENbHO BBIOMpPATh CIOCOO pelleHus ydyeOHOW Qu3nyeckoi 3aaauu (CpaBHEHUE
HECKOJIbKMX BapHWaHTOB PEIICHUs, BHIOOp Hamboliee MOIXOISAIIETO ¢ yY4ETOM CaMOCTOSTEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBbie uccnenoBaTenbcKkue 1HCTBUS:

—MCIOJIb30BaTh BOMPOCHI KaK UCCIE0BATENICKUN HHCTPYMEHT IO3HAHUS;

—IIPOBOJIUTh TI0 CAaMOCTOATENBHO COCTABJICHHOMY IUIaHY OIIBIT, HECJIOXHBIH (pU3HUECKuil
HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAaHIE (PU3UIECKOTO SIBICHUS;

—OIICHWBAaTh Ha MPHUMEHUMOCTh W JIOCTOBEPHOCTh HWH(POPMAILNIO, IOJIYYCHHYI0 B XOJe
WCCIICIOBAaHHS WITH DKCTICPUMEHTA;

—CaMOCTOATENBHO (OPMYITHPOBaTh O0OOIIEHHST W BBIBOJBI IO pe3yJIbTaTaM IPOBEAEHHOTO
HaOJII0IeHUs, OMbITA, UCCIIETIOBAHMS;

—IIPOTHO3UPOBAaTh BO3MOXKHOE JlalbHEiIIee pa3BUTHE (U3WYECKHX NPOIECCOB, a TaKXkKe
BBIJIBUTATH TPEATIOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Pabora ¢ unpopmanueii:

—TIIpUMEHATh Ppa3UYHbIE METOJAbl, HMHCTPYMEHThI W 3alpochl MpH TIOUCKE U OTOOpe
WH(OpPMAIUY WK TaHHBIX C YIETOM MPEIIOKEHHON yueOHOM PU3nUecKor 3a/1auu;



—aHaJTU3UpOBaTh, CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIOB U
dbopM TpeICTaBICHNUS;

—CaMOCTOATEIBHO ~ BBHIOMpAaTh ONTUMANbHYIO (OpMy TpeACTaBiIeHHS HWHPOpMAIMH U
WUTIOCTPUPOBATH peliacMble 3aaud HECIIOKHBIMU CXEMaMH, TharpaMMaMi, HHOU Tpadukod u
X KOMOMHAIUSMH.

YHuBepcaabHble KOMMYHUKATUBHBIC JCHCTBHS

Ob61enue:

—B X0/ 00cyXJeHus yueOHOro Marepuala, pe3yibTaToB J1a0OpaTOPHBIX PabOT U MPOEKTOB
3aJjaBaTh BOMNPOCHI MO CYLIECTBY OOCYXJAaeMON TEMbl U BBICKA3bIBaTh WJCH, HAllEJICHHBIC Ha
pelIeHne 3a1auu U MoJAep:KaHue OJ1arokenaTeIbHOCTH OOLICHNUS;

—COIMNOCTABIISATh CBOM CYXKIIEHUS C CYXJICHHUSIMH JPYTUX yYYACTHHKOB JUAIIOTa, OOHAPYKUBAThH
pa3auvue U CXOJCTBO MO3UIIUH;

—BBIPaXKaTh CBOIO TOYKY 3PCHHSI B YCTHBIX M MUCbMEHHBIX TEKCTAX;

—TIyOJIMYHO MPEACTABIATh PE3YNbTAThl BBIMOIHEHHOTO (PU3UYECKOrO OIbITa (IKCIEpUMEHTA,
HCCJICIOBAHMUSI, TPOCKTA).

CoBMecTHas 1eATeNbHOCTh (COTPYAHUYECTBO):

—TIIOHUMaTh U HCIOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOW M WHAMBUAYAIbHONH pabOThl mpu
pelIeHNH KOHKPETHON (pru3HUecKoi MpoOIembl;

—TIPUHUMATH EJIH COBMECTHOU JISATEIIBHOCTH, OPTaHU30BBIBATh ACHCTBHSI TI0 €€ JOCTHKEHUIO:
pacrpeiesiaTh poyid, OoOCYXAaTh MPOIECCHl W PE3YJIbTaThl COBMECTHOM paboThl; 0000IIaTh
MHEHHS HECKOJBKUX JIIOICH;

—BBINIOJIHATh CBOIO 4YacThb pabOThI, JOCTHras KauyeCTBEHHOIO pe3ylbTaTa IO CBOEMY
HATPABICHUIO U KOOPAUHUPYS CBOU JCUCTBHUSA C APYTUMU YJICHAMH KOMAaH/IbI,

—OIlIEHUBaTh KAaueCTBO CBOErO BKJIaJa B OOMIMN MPOAYKT MO KPUTEPHSIM, CaMOCTOATEIHHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

YHuBepcallbHbIE PETYIATUBHBIC AEHCTBUS

Camoopranu3anus:

—BBIABIIATE TPOOJIEMbI B JKU3HEHHBIX W YYEOHBIX CHUTYyallUsSX, TPEOYIONIMX JUIS PEIICHUs
(bu3nyecKuX 3HaAHMI;

—OPHUCHTHPOBATHCS B PA3IUYHBIX MOJX0JaX MPUHATHS PENICHUN (MHIWBUIYaTbHOE, IPUHSITHC
pellleHus B TPYIIe, MIPUHITHE PEIICHUN TPYIINOii);

—CaMOCTOATEIbHO COCTABJISATh QITOPUTM peEIIeHUs (PU3NYECKOW 3aJauyud WM IUIaHa
UCCIIEIOBAaHUS C  Y4€TOM HMMEIOLIUXCA PECypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEeHTHUPOBATH MpeaaraeMble BApUAHTHI PELICHUH;

—1enaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHNE.

CamoKOoHTpOIIh (pediekcusi):

—JaBaTh aJICKBaTHYIO OIIEHKY CHTYAIlMH U TpeajiaraTh IIaH e€ n3MEeHEHMS,

—OOBSICHITh TNPUYHUHBI JIOCTIDKEHUS (HEIOCTIIKEHUS) PEe3YJIbTaTOB JIEATEIHHOCTH, J1aBaTh
OIICHKY MTPHOOPETEHHOMY OIIBITY;

—BHOCUTh KOPPEKTUBHI B JIEATENHHOCTh (B TOM YHCJIE€ B XOJ BBIMOJIHEHHS (PH3UIECKOTO
WCCJICIOBAHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBLCTB, M3MEHUBIIUXCS CHUTYaIlWH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;

—OLIEHUBATh COOTBETCTBUE PE3YJIbTATA IIEJIU U YCIOBUSIM.

OMOIIMOHAIILHBIN UHTEJUIEKT:



—CTaBUTh ce0sI HA MECTO JPYroro 4ejloBeKa B XOJE Clopa MM TUCKYCCHU HAa HAYYHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOTO0.

[TpunsiTre cedst U QPYTUX:

—TIpU3HABATh CBOE MPABO HA OMIMOKY MPHU PeUICHUH (PU3NICCKUX 3a/1ad WM B YTBEPKICHHUSIX
Ha HAYYHBIE TEMBI M TAKOE K€ MPaBO JPYroro.

[MPEAMETHBIE PE3VYJIBTATHI

7 knacc

[IpenmeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTb CHOPMUPOBAHHOCTH Y
0o0yyaromuxcs: yMeHHi:

—MCIOJB30BaTh MOHATUS: (U3NYECKUE W XMMHUYECKUE SIBJICHUS; HAOIIOACHUE, SKCIIEPHMEHT,
MOJieJIb, TUIIOTE3a; €IMHUIBl (PU3UYECKUX BEIMYMH; aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemecTBa (TBEpIOE, KHUAKOE, Ta3000pa3HOE); MEXaHWYECKOEe JBMXKEHUE (paBHOMEPHOE,
HEPaBHOMEPHOE, TMPSMOJIMHEWHOE), TPaeKTOpUs, paBHOACHCTByIOMmAs CHI, AepopMalius
(ynpyrasi, miacTu4ecKkas), HeBeCOMOCTb, COOOIIAIONINECS] COCYIbI;

—pasnuyarh sBieHus (auddy3us; TeniaoBoe ABMKEHHWE YacTUI[ BEIIECTBA; PaBHOMEPHOE
JBUKECHHE, HEPABHOMEPHOE IBMKCHHE, MHEPIHs; B3aUMOJCUCTBUE TEN;, paBHOBECHE TBEPIBIX
TEeJ C 3aKpeIUIEHHOM OChbIO BpAllleHHUs; Nepefada JaBICHUs] TBEPIbIMU TeJIaMU, KUAKOCTIMU U
razamu; aTMocepHOe AaBlICHHE; IUIABAHWE TEJ; MPEBPAIICHUS MEXaHHMYECKOW IHEPIUHU) IO
ONMCAHUIO HX XapaKTEpPHBbIX CBONCTB M HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
(du3nYeCcKoe SIBICHUE;

—pacro3HaBaTh NPOSIBIEHUE W3YYEHHBIX (PM3NYECKUX SBICHUHA B OKPYXKAIOIIEM MHUpPE, B TOM
yuciae (QuU3nYecKue SIBJICHHUS B NPUPOE: MPUMEPHI JBUKEHUS C Pa3IMYHBIMH CKOPOCTSMHU B
JKUBOM M HEXHMBOW NpPHUpOJE; ACUCTBHE CUIBl TPEHUS B TPUPOJE M TEXHUKE; BIMSIHHE
aTMOC(EepHOTro JIaBJICHUs Ha XUBOW OpraHM3M; IJIaBaHHE pPbIO; phIYard B Tele 4elloBeKa; Mpu
3TOM  TEpPEeBOAMTh TNPAKTUYECKYI0 3ajady B  yueOHYI0, BBIIEIATh  CYLIECTBEHHbIE
CBOMCTBa/MpU3HAKU (PUBNUYECKUX SBJICHUM;

—OIUCBHIBaTh W3YYEHHbIE CBOMCTBa Tel M (PU3MYECKHE SBICHUS, HUCHOJB3YS (QU3NYECKUE
BEIMYMHBI (Macca, 00bEM, TUIOTHOCTh BEILECTBA, BPEMs, MYThb, CKOPOCTb, CPEIHSSI CKOPOCTD,
CWJIa YIPYTOCTH, CUJia TSDKECTH, BEC Teja, CUJla TPEeHUs, AaBieHue (TBEPAOro Tena, KUIKOCTH,
rasa), BHITAJIKUBAIONIAs CHJIa, MEXaHUYecKas paboTa, MOLIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIBI,
KO3(QUIIMEHT IOJIE3HOTO JIEHCTBUS MEXaHHW3MOB, KMHETUYECKas M TMOTEHIMalbHAsl dHEpPrHs);
OpU OINUCAHUM TPABMWIIBHO TPAKTOBaTh (DU3WYECKHI CMBICH HCMOIb3YEMBIX BEIUYUH, HUX
0003HaueHHsI U €IUHULBI (PU3NUECKUX BEIMYUH, HAXOIUTH (OPMYIIbI, CBSA3BIBAIOIINE JTAHHYIO
(bu3NYECKyI0 BEIMYMHY C JAPYTUMHU BEIMYMHAMH, CTPOUTH IpaUKU M3y4E€HHBIX 3aBUCUMOCTEN
(bU3UYECKUX BEIIMYNH;

—XapaKTepu30BaTh CBOWCTBa Tel, (pU3MYECKHE SBJICHHUS W IPOILECCHI, MCIOJB3YS IMpaBuiIa
CIIOKEeHMsI CHIT (BJIOJIb OJHOM MpsiMoi), 3aKoH I'yka, 3akoH [lackans, 3akoH Apxumena, paBUiIo
paBHOBecHsI pbruara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHUs MEXaHHMYECKOU
BHEPIUU; TMpPH HTOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3allUCBIBATh €ro
MaTEMaTUYECKOE BBIPAKEHHUE;

—OOBACHATH (pU3MUECKUE SBICHHS, MPOIECCH U CBOMCTBA Tel, B TOM YHUCIE M B KOHTEKCTE
CUTYallMil MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH MPUUMHHO-CIEICTBEHHBIEC CBSI3H,
CTPOUTHh OOBSICHEHHE M3 |—2 JOTMYECKHUX IIaroB C OMoOpod Ha 1—2 W3y4EeHHBIX CBOWCTBA
buznyecKux SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;



—peniath pacu€THBIC 3a1a9u B 1—2 NEHCTBUS, UCIIONB3YS 3aKOHBI M (DOPMYIIBI, CBSI3bIBAIOIIHE
¢u3nyYecKue BETUYHMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 33/1a4Ml 3alHCHIBATh KPAaTKOE YCIOBHE,
MOJICTABJIATH (PU3HUECKUE BETMYHUHEI B (POPMYJIIBI U MIPOBOIUTH PACUYETHI, HAXOJUTH CIIPABOYHBIE
JaHHBIC, HEOOXOJWMMBIC MJIi PpEUICHWsS 3a/ad, OICHHWBATh PEATHCTHYHOCTh TOTYyYSCHHOU
(U3HYECKON BETMYMHBL;

—pacrno3HaBaTh MPOOJEMBbI, KOTOPhIE MOXKHO PELIUTh MPU MOMOIIH (PU3NICCKHUX METOJIOB; B
ONKMCAHUU HCCIICJIOBAHMS BBIACIATH IPOBEPSAEMOE IPEIIOJIOKECHHE (THUIIOTE3y), pa3iuyarh U
UHTEPIPETHPOBATH IMOJTYYCHHBIH Pe3yJIbTaT, HAXOJUTh OIMMOKH B XOJE OIbBITA, JICIaTh BBHIBOJIBI
10 €ro pe3yJibTaTam;

—TIPOBOJIUTEH OTBITHI 1O HAOMIOJEHUIO (DU3MYUECKUX SBICHUN WM (DU3MUECKUX CBOMCTB TEIl:
dbopMyIUpOBaTh TPOBEPSiEMbIC MPEANONIOKEHUS, COOMPATh YCTAaHOBKY W3 MPEAIOKECHHOTO
000pyI0BaHUs, 3aMMCHIBATH XOJI OMBITA H (DOPMYITHPOBATH BHIBOIBI;

—BBINIOJIHATG TPSIMBIE HM3MEPEHUS PACCTOSHHS, BPEMEHH, MAacChl Tella, 00bEMa, CHIIBI U
TEMIIEpaTyphl C MCIIOJIb30BAHHUEM aHAJIOTOBBIX U HU(POBBIX MPUOOPOB; 3aIKMCHIBATh MTOKA3aHHS
npuOOPOB ¢ YUETOM 3aJJaHHOI a0COITFOTHOM MOTPEITHOCTH U3MEPECHUH;

—IIPOBOJIUTh HCCIICJIOBAHUEC 3aBHCUMOCTH OJIHOW (U3UYECKON BEIMYMHBI OT JPYrod C
UCIIOJIb30BAHUEM TIPSIMBIX M3MEPEHHUHN (3aBUCHMMOCTH IYyTH PABHOMEPHO JBMIKYILETOCS Tela OT
BPEMCHH JIBFDKCHUS TEJa; CHJIBI TPEHHUS CKOJBKCHHUS OT CWIIBI JAaBJICHUS, KauyecTBa 00pabOTKH
MIOBEPXHOCTEH TEJl U HE3aBUCUMOCTHU CHITBI

TPeHHsI OT IUIOIIA CONPHUKOCHOBEHHS TN, CWJIBl YIPYTOCTH OT YIUIMHCHHS TPYKHHBI;
BBITAJIKMBAIOIICH CHJIBI OT 00BEMa MOTPYKEHHOW YacTH TeJNa U OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTH TeNa, OT TJIyOMHBI, HA KOTOPYIO TMOTPYKEHO TeNO; YCIOBHIA
TUIaBaHMs TeJ, YCJIOBUU paBHOBEeCHS phluyara M OJIOKOB); y4acTBOBAaTh B IUIAHUPOBAHUU
yueOHOrO0  HCCIeOBaHUsA, CcoOUpaTh YCTAHOBKY U  BBINONHATH HW3MEpPEHUS, CIeAys
MPeJIOKEHHOMY TIUIaHy, (DUKCHpPOBATh PE3yNbTaThl MOTYYEHHOH 3aBUCUMOCTH (PU3MYECKHX
BEJIMYMH B BHUJIE TMPENJIOKEHHBIX TaONUIl U TpapuKOB, JeNaTh BBIBOABI IO pe3ylbTaTam
HCCIIEIOBAHMS;

—TIPOBOJIUTH KOCBECHHBIC M3MEPECHUS (PU3MYECKUX BEIMUYWH (IIOTHOCTH BEHIECTBA KUIKOCTH U
TBEPJOTO TeJla; CHIa TPEHUS CKOJIBKEHUS; JMaBJICHWE BO3/yXa; BBITATKHUBAIOIAS CHIIA,
JEHCTBYIOMIAs HA MTOTPYKEHHOE B )KHUJIKOCTH TEJI0; KOAPPHUIIUSHT TOJE3HOTO JICUCTBUS MPOCTHIX
MEXaHHU3MOB), CJEIys MPEATOKEHHON MHCTPYKIMH: TPHU BBINOJIHEHUHW H3MEpPEHH coOupaTh
OKCIIEPUMEHTAIbHYIO0 YCTAHOBKY U BBIYUCIIATH 3HAUEHUE HCKOMOW BEJIMYMHBI,

—Cco0JIr01aTh TIPaBHJIa TEXHUKH O€30MaCHOCTH MPH padboTe ¢ 1abopaTopHBIM 000PYIOBAHUEM;
—YKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPONCTB: BECHI, TEPMOMETD,
JTUHAMOMETP, COOOIIArOIINECsS COCY/IbI, 0apOMETp, phIUar, IMOJABM)KHBIN W HETOIBMKHBIA OJIOK,
HAaKJIOHHAS IJIOCKOCTD;

—XapaKTepHU30BaTh MPHUHIIMITBI JEWCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX YCTPOMCTB C
Omopol Ha WX OnucaHus (B TOM YHCIE: TIOIIIMITHUKKA, YCTPOWCTBO BOJOMPOBO/IA,
TUAPABIMYECKU TIPEecC, MaHOMETP, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMETp), HCIOIb3Ys
3HaHMSI O CBOWCTBax (UBUYECKUX SIBICHUH U HEOOXOAMMble (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

—TIPUBOANTH MPUMEPHI / HAXOIUTh HHPOPMAIIHIO O TPUMEpaxX MPAKTUIECKOTO UCIOIB30BaHUS
(bU3UYEeCKUX 3HAHUW B MIOBCETHEBHOM JKU3HU /I 0OecTieueHrsi 6€30MacHOCTH MPU 00paIieHuu ¢
npuOoOpaMi W TEXHUYECKUMH YCTPOWCTBAMH, COXPAHCHHS 3J0POBbSI M COOJIOJCHUS HOPM
9KOJIOTHYECKOTO TIOBEJICHUS B OKPY)KAIOIIEH Cpe/ie;



—OCYIIECTBIAT, OTOOpP HCTOYHUKOB HH(oOpManmnu B ceTd VIHTEpHET B COOTBETCTBUH C
3aJJaHHBIM TIOMCKOBBIM 3allpoCOM, Ha OCHOBE HMEIOIIUXCA 3HAHUA W TYTEM CpaBHEHHA
Pa3IMYHBIX HMCTOYHUKOB BBIACIATH HMH(OPMAIHIO, KOTOpas SBISETCS HPOTHUBOPEUMBON WM
MOXET OBITh HEJOCTOBEPHOM;

—MCHOJB30BaTh IPHU BBINOJIHEHUH YYEOHBIX 33JaHUNl HAYYHO-TIOMYJSAPHYIO JIHTEPaTypy
(GU3MYECKOTO COAEp)KaHMs, CIPAaBOYHBIE MaTEpHalbl, pecypchl ceTH VHTepHeT; BianeTh
npuéMaMi KOHCIIEKTHPOBAaHHS TEKCTa, MpeoOpa3oBaHus MH(GOPMALMK W3 OJHOM 3HAKOBOH
CHCTEMBI B APYTYIO;

—CO3/1aBaTh COOCTBEHHBIE KpaTKUE INUCbMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE 2—3
UCTOYHHUKOB MH(POPMALMU (PU3UIECKOTO COACP)KaHMs, B TOM YHCIE IyOJUYHO JIeNaTh KPaTKUe
cooOIIeHNs O pe3yibTaTax IPOEKTOB WM Y4YEOHBIX HCCICAOBAHHI;, NPH 3TOM TIPaMOTHO
UCTIOJIF30BaTh M3YYEHHBINH MOHATUHHBIN anmapaTr Kypca (U3HMKH, COMPOBOXIATh BHICTYIJICHHE
MPE3EHTALNEH;

—IIpY BBINOJHEHUU y4eOHBIX MPOEKTOB M MCCIIEAOBAHUIN paclpeieniaTs 003aHHOCTH B TPYIIIE
B COOTBETCTBUHM C IOCTABJICHHBIMH 33/1a4aMH, CICAWTH 32 BBHIIOJIHEHHEM IUIaHA ICHCTBHH,
aJIeKBaTHO OIIGHUBATh COOCTBEHHBIH BKJIAJ B JESTENBHOCTh TPYIIBI; BBICTPaWBAThH
KOMMYHUKAaTHBHOE B3aUMO/ICHCTBUE, YUYUTHIBAsE MHEHUE OKPYKAFOIIHX.

8 Kimacc

[IpenmerHsie pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh C(HOPMHUPOBAHHOCTH Yy
o0yJaromuxcst yMeHui:

—MCIIONIb30BaTh MOHATHSA: MAacca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHUSI BEIECTBA, KPUCTAJUIMYECKHE M aMOpQHbIE Tella, HACHIEHHBIH H
HEHACBIUICHHBIN I1ap, BIAXXHOCTb BO3/yXa; TEMIIEpaTypa, BHYTPEHHSS JHEPIUs, TEILUIOBOU
JBUTATEIb; DJIEMEHTAPHBIM DJJIEKTPUUECKUN 3apsf, JJIEKTPUUYECKOE II0JIe, IPOBOAHMKH H
JUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE I10JIE;

—pasnuyarth SBJIEHUS (TEIUIOBOE pacIlMpeHHe/cokaTue, Telonepeaayda, TEIOBOe paBHOBECHE,
CMauMBaHME, KANWULSIPHbIE SIBICHMSI, UCIIapeHHe, KOHJEHCAlMsl, MJIaBJIeHHE, KpUCTAIIU3alus
(oTBepneBaHUE), KHIIEHUE, TeIulonepenaya (TErIoNnpOBOJHOCTh, KOHBEKLHS, W3Iy4YEHUE);
AIIEKTpU3aLlig Tel, B3aUMOJAEHCTBHE 3apsAoB, NEHCTBUS 3JEKTPUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JE€HCTBUE MArHUTHOTO TIOJS HAa IPOBOJHUK C TOKOM,
AIIEKTPOMAarHuTHas: MHIYKIMS) 10 ONMUCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

—pacro3HaBaTh NPOSBIEHUE M3YUYEHHBIX (PM3NYECKHUX SIBICHUHM B OKpYXKAloOIleM MHUpPE, B TOM
ymciie pU3nYecKue sSBJICHUS B IPUPOJIE: OBEPXHOCTHOE HATSKEHHE U KaWUISIPHBIE SIBJICHUS B
IpUpPOie, KPUCTAIBl B IpUpoje, nznydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3BL,
o0Opa3oBaHHe pOChl, TYMaHa, HHEsl, CHETa; 3JIEKTPUUECKHE SIBICHUS B aTMOC(EPE, JIEKTPUIECTBO
’KUBBIX OPraHU3MOB; MarHUTHOE MoJjie 3eMJid, Apei( IMOII0COB, POJIb MAarHUTHOTO TOJS AJIs
KHU3HHU Ha 3emiie, MOJISIPHOE CUSHUE; IPU 3TOM MEPEBOIUTH NMPAKTHUYECKYIO 33aJauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbBIE CBOMCTBA/IPU3HAKY (PU3MUECKUX SBJICHUH;

—OMNKCHIBaTh HM3y4YCHHbIE CBOMCTBA Tel W (PU3MUECKUE SBJICHUS, HUCHOJNb3Yysd (pHU3HUECcKue
BEJIMYMHBI (TEMIIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJIMUYECTBO TEIUIOTHI, YAENIbHAs TEIIOEMKOCTh
BEIIIECTBA, YAEIbHAs TEIUIOTA IUIABJICHUS, YJAEIbHAs TEIUIOTa MapooOpa3oBaHMs, YyHAelbHas
TEIUIOTa CrOpPaHUs TOIUIMBA, KOA((UIMEHT IOJE3HOro JEHCTBHs TEIUIOBOW MalIMHBI,
OTHOCHUTENIbHAS BJIAXHOCTb BO3JyXa, MIEKTPUYECKUH 3apsal, CHUIa TOKa, 3JIEKTPUYECKOEe
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HaIpsDKEHUE, COMPOTHBIICHHWE MPOBOJHUKA, YIENbHOE CONPOTHBIEHHE BellecTBa, paboTa u
MOIIIHOCTh JJIEKTPUYECKOTO TOKA); MPU OMUCAHUH MPABWILHO TPAKTOBATh (PUIUYCCKUI CMBICI
UCIIOJIb3YEMBIX BEITUYHMH, 0003HAYCHUS U SIUHUIIB (PHU3NYECKUX BEIMYMH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOLLME TAHHYIO

(U3HYECKYIO BEIMYMHY C JAPYTMMHU BETUYMHAMHU, CTPOUTH T'paUKU U3YUYEHHBIX 3aBUCHMOCTEH
bu3nYeCKUX BEINYHH;

—XapaKTepu30BaTh CBOMCTBA Tell, (PU3MYECKUE SIBICHUS U IPOLECCHI, HCIOIb3ysI OCHOBHBIE
MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOPUHU CTPOCHHUSI BEIIECTBA, TPUHIUII CYEPHIO3ULIUN
noJsiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH OMa JUisl ydacTKa ILIeTH,
3akoH JDxoyns—JIeHna, 3aKkOH COXpaHEHWs DSHEPrud; IPU OTOM JaBaThb CIIOBECHYIO
(GhOpMYyIMPOBKY 3aKOHA U 3aIllMCHIBATH M0 MATEMATHYECKOE BBIPAKCHHUE;

—OOBSICHITh (PU3MYECKHE TPOIECCHl M CBOWCTBA TEJl, B TOM YHCJIC M B KOHTEKCTE CHTYaIlHid
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABJIATh NMPUYUHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH
00BsicHEeHHE U3 1—2 JIOTMYECKUX IIAaroB ¢ OMopoi Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUECKHUX
SBIICHUH, PU3NUECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

—pemiath pacu€THbIC 3a7a4u B 2—3 NEHCTBUS, UCIONB3YS 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE
¢dbusznyecKkue BEMTUYHMHBI: Ha OCHOBE aHalKM3a YCJIOBUS 33Jayd 3alHCBIBaTh KPATKOE YCIOBUE,
BBISBJISITH HEJOCTATOK JIAHHBIX JUIS PEIICHUs 3a7add, BLIOWpaTh 3aKOHBI U (OPMYJIBI,
HEOoOXOoauMBbIe i1 €€ pelIeHus, MPOBOAUTH PACUETHl U CPaBHUBATH MOJYYCHHOE 3HAYCHUE
(U3HUYECKON BEIMUUHBI C U3BECTHBIMU JIAHHBIMU;

—pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TOMOIIH (U3HYECKUX METOJIOB;
HCIIOJIb3Ysl OINKMCAHUE HCCIEAOBAHMSA, BBIIACIATH NPOBEPSAEMOE IPEAIIONIOKEHUE, OLIEHUBATH
MIPAaBUJIBHOCTB MOPSAAKA IPOBEACHUS UCCIIEI0BAHUS, J€JIaTh BbIBOJIBL;

—TIPOBOJIUTH OMBITHI MO HAOMIOJEHUI0 (U3NYECKUX SBICHUM WM (PU3MUECKUX CBOWCTB Tl
(KanmwIIsSpHBIE SIBICHUS, 3aBUCUMOCTb JaBJICHHUS BO3[yXa OT ero oO0b&Ma, TeMIeparyphl;
CKOpPOCTH npouecca OCTBhIBaHUS/HATPEBAHUS pu W3J1y4YECHUHU OT 1BETa
W3JIYYarOICH/OTIOMAIONIe MOBEPXHOCTH; CKOPOCTh HCIMAPEHUsT BOJBI OT TeMIEPaTyphl
JKAJIKOCTH U TUIOLIAINA €€ MOBEPXHOCTH; ANEKTPU3ALUS TET U B3aMMOJCHCTBHE AJIEKTPUUECKUX
3apsS0B; B3aUMOJECHCTBUE IOCTOSHHBIX MAarHUTOB, BHU3yaldu3alMsd MAarHUTHBIX MOJEH
MOCTOSIHHBIX MArHUTOB; JEWCTBUS MAarHUTHOIO TOJISI Ha MPOBOJHUK C TOKOM, CBOMCTBa
DIIEKTPOMArHuWTa, CBOWCTBAa  AJIEKTPOJABHUTATENsl IMOCTOSHHOTO  TOKa):  (QOpMyIHpOBaTh
poBepsieMble TMPEANOIOKEHUS, COOMpaTh YCTAaHOBKY U3 MPEIOKEHHOTO OO0OpYIOBAHUS;
OTHCHIBAThH X0/ OMBITA U (OPMYITUPOBATEH BHIBO/IBI,

—BBINOJIHATH MPSAMbBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHONW BIIAXKHOCTH BO31YyXa, CHIIbI
TOKa, HAMPSOKCHHWs] C HCIOJIB30BAHMEM aHAJOTOBBIX NPHOOPOB W JATYMKOB (PU3HUECKHUX
BEITMYWH; CPABHUBATH PE3YyJIbTAThl U3MEPEHUH C YUETOM 3aJaHHOMN aOCOTIOTHON OTPEITHOCTH;
—TPOBOJUTh HCCJEAOBAHNE 3aBUCHUMOCTH OJHOW (PH3WYECKONW BEIWYMHBI OT JAPYrod C
WCIIOJTIb30BAaHUEM TIPSIMBIX HM3MEpPEHUN (3aBUCUMOCTH CONPOTHBJICHUS MPOBOJHHUKA OT €ro
JUTMHBI, TUIOLIAJN MONEPEYHOTO CEUEHUS U YIEIBHOTO CONPOTUBIIEHUS BEIIECTBA MPOBOJHUKA;
CUJIBI TOKa, MIAYLIETO 4Yepe3 MNPOBOJHHUK, OT HAIpsSIKEHUS Ha IMPOBOJHUKE; HCCIEAOBAHUE
MOCJIEIOBATEIbHOTO M MApajuIeIbHOTO  COEAMHEHUM  MPOBOJHHUKOB):  IIAHUPOBATH
WCCJICIOBAHKE, COOMPATh YCTAHOBKY U BBIMIOJHATH H3MEPEHUS, CIEAYs MPEITI0KEHHOMY IIJIaHy,
¢dbukcupoBaTh pe3yabTaThl MOJTYYEHHOM 3aBUCHMOCTH B BHUIE Tabmul M rpadukoB, AenaTh
BBIBOJIbI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;
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—IIPOBO/IUTh KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUUYUH (yesIbHAs TENJIO0EMKOCTD BEIIECTBA,
CONPOTHUBIIEHUE IIPOBOJHMKA, paboTa M MOIIHOCTb AJIEKTPUYECKOIO TOKA): IUIAaHUPOBATH
U3MepeHusi, COOMpPaTh SKCIIEPUMEHTABHYIO YCTAaHOBKY, CIEIys MPEI0OKEHHON WHCTPYKLINH, U
BBIYUCIISATH 3HAUCHHE BETMYUHBI;

—Cc001r0/1aTh MpaBUIIa TEXHUKHU 0€30MacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYIOBAHHEM;
—XapaKkTepu30BaTh NMPUHLUIBI ACHCTBUS M3YYEHHBIX NMPHUOOPOB M TEXHUYECKUX YCTPOWCTB C
ONOpOil Ha MX omucaHusa (B TOM 4YHCIIE: CHUCTEMa OTOIUIEHHUsS JOMOB, I'MIPOMETp, MapoBas
TypOMHA, aMIepMeTp, BOJBTMETP, CUETUUK IEKTPUUECKOW SHEPrHH, 3JIEKTPOOCBETHTEIbHbIC
npuOOpBl, HarpeBaTeIbHbIE 3JIEKTPONPHOOPHl (IPUMEPHI), SIEKTPUUYECKUE MPEAOXPaHUTENH;
AJIEKTPOMArHuT, 3JIEKTPOJBUTraTeNlb IIOCTOSHHOIO TOKA), MCIIONb3ys 3HAHUS O CBOMCTBAX
¢bu3nUecKux SBICHUH U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;

—pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA M M3MEPHUTEIbHBIE TPUOOPHI TI0 CXeMaM U
CXEMaTHYHBIM PHCYHKaM (KHJIKOCTHBIH TEPMOMETpP, TEpMOC, ICHUXPOMETP, TUTPOMETD,
JIBUTaTeNIb BHYTPEHHEI0 CrOpaHUsl, JMEKTPOCKOI, PEOCTaT); COCTABIIATh CXEMbl JEKTPUUECKUX
Henel ¢ MmociaeoBaTelbHbIM U MapajlIeNbHbIM COECAMHEHUEM 3JIEMEHTOB, pa3jinyas yCIOBHbIE
0003HaUEHMSI FTIEMEHTOB JIEKTPUUYECKUX ILIeTIeH;

—IIPUBOJUTH MPUMEPHI/HAXOAUTh MH(DOPMAILIMIO O MpHUMEpax MPAaKTUYECKOI'O HCIOJIb30BaHUS
(¢u3nyecKuX 3HAaHUM B MOBCEAHEBHON KU3HU )i oOecrieueHnst 0€3011aCHOCTH IIpU 00pallleHNu ¢
npuOopaMyl M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/10pOBbS M COOJIIOJIEHUS HOPM
HKOJIOTUYECKOT0 MOBEJIEHHS B OKPYKAIOLIEH cpelie;

—OCYIIECTBIIATh MOUCK MH(pOopMaK (HU3NIECKOTO COAEpKaHUs B ceTH VIHTEpHET, Ha OCHOBE
UMEIOIUXCAd 3HAaHUM M MyTéM CpaBHEHMsS JONOJHUTENbHBIX HMCTOYHUKOB BBLIENATH
UH(OPMaLINIO, KOTOpasi SBJISAETCS IPOTUBOPEUHBOI UM MOKET OBITh HEIOCTOBEPHOM;
—MWCHOJb30BaTh IPHU BHINOJIHEHWH Y4YeOHBIX 3aJaHUN HAy4YHO-TIOMYJSPHYIO JIUTEpaTypy
(bu3nUecKoro cojepxkKaHus, CIPABOYHbIE MaTepHalbl, pecypchl ceTH VIHTepHeT; BlaaeTh
npuéMaMM KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHMs HMHGOpMAIMM U3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

—C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KpAaTKHE YCTHBIE cOOOIIeHMs], 0000111as nHpOopMaLuo
U3 HECKOJBKUX MCTOYHHUKOB (PU3MUECKOTO COJIEp’KaHUs, B TOM YHcIe MyOJIMYHO MPEACTaBIAThH
pe3ynbTaThl MPOEKTHOM WM HCCIIEOBATEIbCKON JESATeNbHOCTH; MpPU ATOM TI'PaMOTHO
UCIOJIb30BaTh W3YYEHHBIH MOHATUHHBIN anmapaT Kypca (U3MKH, CONPOBOXAATh BHICTYIJICHHE
[IPE3CHTALNEN;

—TIpH BBITIOJHEHUH YU€OHBIX MPOEKTOB M UCCIIEAOBAHUHN (PU3HMUECKUX MPOIIECCOB PACIPEAETIATh
00513aHHOCTH B IPYIIIIE B COOTBETCTBUM C IMOCTABJICHHBIMH 33/1a4aMH, CI€TUTh 32 BBITOJHEHHEM
IUIaHa JIeWCTBUH M KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHHBAThb COOCTBEHHBIN BKIJIAJ B
NeSITeIbHOCTh ~ TPYNIBI;  BBICTPaWBaTh KOMMYHHUKAaTHBHOE B3aWMOJCHCTBHE, TPOSBIISS
TOTOBHOCTb pa3peniaTb KOHQIUKTHI.

9 kiacc

[IpenmerHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXkaTb C(HOPMHPOBAHHOCTH Y
00yYaromuxcst yMEeHU:

—MWCIOJb30BaTh  IMOHATHSA:  CHUCTeMa  OTCY€Ta, MaTepuajbHas  TOYKa, TPAEKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOT'O JIBWXEeHHMA, Nedopmanus (ynpyras, IUIacTHUecKas), TpeHHe,
LEHTPOCTPEMUTEIBHOE YCKOPEHNE, HEBECOMOCTh U TNEPErpy3KU; LIEHTP TKECTH; aOCOIIOTHO
TBEPJIOE TENO, LIEHTP TSKECTHU TBEPIOTO Tejla, paBHOBECUE; MEXaHUUECKUE KOJICOaHUs U BOJIHBI,
3BYK, HHQPa3BYK U YJIbTPa3BYyK; JIEKTPOMArHUTHHIC BOJHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH,
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CBeT, OJIM30PYKOCTh U JAIbHO30PKOCTb, CHEKTPhI UCIYCKAHUS U MOTJIOUIeHUs; anbda-, 6eTa- u
ramma-u3J1y4eHus, U30TOIbl, IIEpPHAsl YHEPreTHKA;

—paznuyarh ABJIEHUS (PaBHOMEPDHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE JIBUJKEHUE,
PaBHOYCKOPEHHOE TMpPSMOJIMHEHHOE JBI)KEHHE, CBOOOJHOE TMaJeHHe Tell, PaBHOMEPHOE
JBUKEHUE TI0 OKPYKHOCTH, B3aUMOJIECHCTBUE TeEJ, PEAKTUBHOE JBM)KEHHE, KOJEOATEIbHOE
JIBIDKCHHE (3aTyXarolue U BEIHYKICHHBIC KOJICOAHHUS ),

PE30HAaHC, BOJHOBOE JIBU)KEHHE, OTpPAXKEHUE 3BYyKa, MPSAMOJIMHENHOE paclpOCTPaHEHHUE,
OTpakKeHHE U MPEJIOMIIEHUE CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, paslioKeHHEe Oenoro
CBETa B CIEKTP M CIIOXKEHUE CIEKTPAJIbHBIX I[BETOB, IUCIEPCUSl CBETA, €CTECTBEHHAas
paZvoaKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOrO0 CIIEKTpa W3JIy4EHHUs) IO ONMCAHUI0 UX
XapaKTEePHBIX CBOMCTB U

Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBIICHUE;

—pacro3HaBaTh NPOSBICHUE W3YUYEHHBIX (U3NYECKUX SBICHUN B OKPYKAIOMIeM MHpE (B TOM
yrcne (u3NUecKue sSBICHUS B MPHUPOJE: MPIIMBBI U OTJIHUBBL, JABUkKeHHE IIaHeT ColHEeYHOU
CHUCTEMbI, PEAKTUBHOE JBW)XCHUE >KUBBIX OPraHU3MOB, BOCHPHUSITHE 3BYKOB JKHBOTHBIMHU,
3eMJIETPSICEHUE, CEMCMUYECKHE BOJIHBI, I[yHAaMH, 3XO0, I[BETa TeJl, ONTUYECKUE SBICHUS B
npupoje, OHMONOrHYecKoe JEHCTBHME BUAMMOIO, YIbTPa(HUOIETOBOTO M PEHTTEHOBCKOTO
U3IYy4YCHUH; €CTECTBEHHBI paAJMOAKTHBHBIN (OH, KOCMHUYECKHE JIy4H, PpPagHOaKTHBHOE
U3JIy4YE€HUE NPUPOJIHBIX MHUHEPAJIOB; JCHCTBHE pPAaJUOAKTHUBHBIX HW3JIYyYEHUH Ha OpraHu3M
YeNoBeKa), MPH 3TOM NEPEBOJIUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIICISATH CYIIECTBEHHBIC
CBOWCTBA/MPU3HAKN (PU3UUECKUX SBIICHHIA;

—OMNKCHIBaTh HM3y4YEHHbIE CBOMCTBA Tel W (PU3MUYECKUE SBJICHUS, HUCNONb3ys (usnueckue
BEJIMYMHBI (CpEAHsISl U MTHOBEHHAs CKOPOCTh Tella MPU HEPAaBHOMEPHOM JBUKEHHUH, YCKOPEHUE,
IepeMELIEHUE, IyTh, YIJIOBas CKOPOCTb, CHWJIA TPEHWUs, CHJIa YHNPYrOoCTH, CHJIA TSHKECTH,
YCKOpEeHHEe CBOOOJHOIO MaJieHHs, BEC Tejla, MMITYJIbC Tella, MMITYJIbC CHJIbI, MEXaHW4ecKas
paboTa M MOIIHOCTb, MOTEHIMANbHAs SHEPIus Teja, MOJHATOrO HaJ| MOBEPXHOCTHIO 3EMIIH,
NOTEHLMaJIbHAsT PHEPIUsl CKaTOM MPYKHUHBI, KHHETHUYECKas SHEPrus, IMOJIHAas MeXaHWdecKas
SHEprus, Mepuoj] M 4YacToTa KoJeOaHWH, JUIMHA BOJHBI, IPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBE€Ta, IOKa3aTeidb IMPETOMIIEHUS Cpeibl); MPH ONHMCAHWU TPABUIBHO TPAKTOBATh
(bu3nYeCKUl CMBICT UCHOJIb3YEMbIX BEIMYUH, 0003HAUEHUS U €JUHUIIBI (PU3MUYECKUX BEIMYUH,
HAXOJUTh (OPMYIBI, CBS3BIBAIOIINE JaHHYIO (DU3MYECKYIO0 BEIMYUHY C JAPYTUMHU BEJIHMUYUHAMH,
CTPOUTH TpapUKU U3YUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

—XapaKkTepu30BaTh CBOICTBa TeN, (PU3MUECKUE SBIEHHS W MPOIECCHl, HCIOJb3YS 3aKOH
COXPaHEHHMsI DHEPIuH, 3aKOH BCEMHPHOIO TATOTEHMSI, NPUHLMII CYNEPHO3ULUU CHJI, IPUHIUI
oTHOcuTenbHOCTH [anunesi, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHMsSI MMITYJIbCA, 3aKOHBI
OTpPaXEHUsSI U MPEJIOMIIEHUSI CBETA, 3aKOHBI COXPAaHEHHUs 3apsA0BOr0O M MAacCOBOTO UHCEN MPHU
AJIEPHBIX pPEaKLMAX; IPU 3TOM JlaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aMHUCHIBATH €0
MaTeMaTUYeCKOE BhIPAKEHUE;

—O0OBACHATH (PU3NYECKHE TMPOLECCHl M CBOMCTBA TE, B TOM YHUCIE U B KOHTEKCTE CHUTYaIHi
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBISATH MPUUYMHHO-CIIECICTBEHHbBIE CBSA3U, CTPOUTH
00BsICHEHUE U3 2—3 JIOTMYECKHX IIIAaroB C OMOPOM Ha 2—3 M3y4YEHHBIX CBOWCTBA (pU3MUECKUX
SIBJICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

—pemath pacuy€THBIC 3a1aud (OMHpAOIIHECs Ha CHUCTeMYy W3 2—3 ypaBHEHHUI), WCIOJIB3Ys
3aKOHBI U (POPMYIIBI, CBSI3BIBAIOLINE (PU3NUYECKIE BETMYMHBI: HA OCHOBE aHAJIN3a yCIOBHS 3a/1a4l
3aMUChIBaTh KPaTKOE YCJIOBUE, BBIABISATH HEIOCTAIOIINME WM M30BITOYHbIE JaHHBIE, BHIOMPATH
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3aKOHBI W (QOpPMYJbl, HEOOXOOUMBbIE Uil pEIIeHHs, HPOBOAUTH pacué€Thl U OIICHUBATH
PEATMCTUYHOCTD MOTYYCHHOTO 3HAYCHHS (PU3MYECKON BETMUHHBI,

—pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEUIMTh IMPH TMOMOIIM (PU3HUYECKHX METOIOB;
UCTIONB3Ysl ONHMCAaHUE MCCIEeNOBaHMs, BBLICIATH IPOBEPSIEMOE MPEANONIOKEHUE, OIEHUBAThH
NPaBWIBHOCTh TIOPSIKA TIPOBENEHHS] HWCCIEAOBAHMS, JeJaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOJIOIEHUH U OIBITOB;

—TIPOBOJIUTh ONBITHI MO HAOMIOAEHUIO (U3UYECKUX SIBICHUNA WIM (PU3NYECKUX CBOMCTB Tell
(u3yueHue BTOporo 3akoHa HpIOTOHA, 3aKOHA COXPAHEHHS SHEPTUU; 3aBHUCHUMOCThH MEpHOAa
KoJie0aHUl MPYKUHHOTO MasiTHUKA OT MacChl TPy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTD OT
aMIUTUTYABI MaJIbIX KoJieOaHUil; MPsSMOIMHEHHOE PacIpOCTPaHEHUE CBETA, pa3jiokKeHue 0eaoro
CBETa B CIEKTP; U3yYCHHE CBOWCTB M300paXKEHUS B IJIOCKOM 3€pKajie U CBOWCTB M300pa)KeHUs
npenMera B coOWparomieid JIMH3e, Ha OJIOJCHWE CIUIONIHBIX M JIMHEHYATBIX CIICKTPOB
U3JTYYEHHUs): CaMOCTOSITEIIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO HAabOpa 00OpYHOBaHUS;
OTHCHIBATh X0/ OMBITA U €T0 PE3YNbTAThl, (HOPMYIHPOBATH BHIBOIbL;

—TIPOBOJIUTH MPH HEOOXOJUMOCTH CEPHIO MPSMBIX U3MEPEHUH, ONMpeAensis cpeHee 3HAUCHUE
u3MepsieMoil BeMYUHBI ((DOKYCHOE paccTOsHHUE COOMparolieil JHMH3bI); 000CHOBBIBATH BBHIOOD
croco0a U3MEPEeHHI/M3MEPUTEILHOTO TTPHOOpa;

—IIPOBOJIUTH UCCIIEIOBAHHUE 3aBUCUMOCTEH (DM3MYECKHX BEIMYUH C MCIIOJIb30BAHUEM IPSMBIX
U3MepeHuil (3aBUCUMOCTh IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBWKCHHU 0€3 HayaJbHON
CKOpOCTH; TIepro/Ia KoJeOaHNi MaTeMaTHYeCKOTO MasTHUKA OT JUTMHBI HUTH; 3aBUCUMOCTH yIiia
OTpPaKEHHsI CBETa OT yrja MaJCHUS W yIiia IPEJOMJICHHS OT Yrijla IMajaeHHs): IUIAHUPOBATh
UCCIIEIOBaHME, CaMOCTOSITEIbHO COOUPATh YCTAHOBKY, (PMKCHUPOBATh PE3YJbTaThl MOJy4YECHHON
3aBUCUMOCTH (PU3NYECKUX BEIWYMH C Y4YETOM 3a/JaHHOW IMOTPELIHOCTH HM3MEpEeHHH B BUjE
TabIuI U TpaUKOB, A€TIaTh BBIBOABI 110 pe3yJIbTaTaM UCCIIeI0BaHMS;

—IIPOBO/IUTh KOCBEHHBIE U3MEPEHUs] (U3NUYECKUX BEIUYMH (CpelHsAs CKOPOCTh U YCKOpEHHE
TeJa IPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOTHOTO MaleHusl, KECTKOCTh MPY>KUHBI,
KOA(Q(UIMEHT TPEHMsI CKOJIbXKEHHUS, MeXaHWdecKass paboTa W MOIIHOCTb, YAacTOTa M IMEPHOJ
KOJICOAHWH MaTeMaTHYeCKOTO0 W TPYXHHHOTO MAasTHHUKOB, ONTHYECKas CHJla coOMparomieit
JWH3BI, PaJUOAKTUBHBIA (OH): IUIAHUPOBATh W3MEPEHUs; COOMpPATh SKCIEPUMEHTAIBHYIO
YCTAHOBKY W BBITIOJHATH H3MEPEHHUS, CIICAYS TPEATIOKEHHON HHCTPYKINH; BRIYHACIIATH 3HAYCHNE
BEJIMUMHBI U aHATU3UPOBAThH NOTyYEeHHBIC PE3YIbTAThI;

—Cc00:110/1aTh MpaBUJIa TEXHUKHU 0€30MacHOCTH NpH padoTe ¢ 1abopaTOPHBIM 000PYI0BaHHEM;
—pa3nuyaTh OCHOBHBIE NPU3HAKM H3YYEHHBIX (DU3MYECKHX MOJIeNiel: MaTepuaibHas TOYKa,
abCoIIIOTHO TBEPJIOE TEJI0, TOUCUHBIM UCTOUYHHUK CBETA, JIy4, TOHKAs JIMH3a, [JIaHEeTapHasi MOJIeNb
aToMma, HyKJIOHHAsI MOJIe]Tb aTOMHOTO SI/Ipa;

—XapaKTepU30BaTh MPUHIUIBI ACUCTBHUS M3YYCHHBIX NMPHOOPOB M TEXHUYECKHUX YCTPOUCTB C
OMOpOl Ha WX omucaHus (B TOM YHCIE: CIUAOMETP, AATYMKH TOJOXKCHUS, PACCTOSHUS W
YCKOPEHHUs, paKeTa, 53XOJIOT, OYKH, TIEPUCKOI, (oToamnmapar, ONTHYECKHE CBETOBOJEI,
CHEKTPOCKOI, J03UMETp, KaMmepa BuibcoHa), MCIONIb3Yysl 3HAHUS O CBOWCTBAX (U3MUECKUX
SBJICHUN U HE0OXOAMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

—MCIOJb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKHM M3YYEHHBIX TEXHMYECKHX YCTPOWCTB,
U3MEPUTENBHBIX TNPUOOPOB M TEXHOJOTMUYECKHMX MPOIECCOB IMPH pEUIeHUH y4eOHO-
MPAKTUYECKUX 3a7a4;

ONTUYECKUE CXEMBI JIJIsl TIOCTPOEHUS N300pakeHUi B INIOCKOM 3epKajie U coOuparomien J1H3e;
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—TIpUBOANTH MPUMEPHI/HAXOIUTh UHPOPMAIMIO O MpUMEpax MPaKTUYECKOTO HCIOIb30BaHUS
(¢u3nUecKrX 3HAHUH B MOBCEIHEBHOW KHU3HH I 00ecTIeYeHHs Oe30MacHOCTH NP 0OpaIeHHH ¢
npubopaMu ¥ TEXHHUYECKUMH YCTPOHCTBAMM, COXPAaHEHHS 3JIOPOBbS M COOJIOACHUS HOPM
HKOJIOTMUYECKOTO MOBEJEHUS B OKPYKaIOLIEHN Cpele;

—OCYIIECTBIATh TMOMCK HH(popMarmuu (QHU3MUECKOro coaepkaHust B ceTu VIHTepHer,
CaMOCTOSITENIbHO  (OpPMYJMpPYS  TMOUCKOBBI  3alpoC, HAaXOOUTh IYyTH  OMpEeesIeHus
JIOCTOBEPHOCTH IMOJIYYEHHON MH(POpPMAIMK Ha OCHOBE MMEIOIIUXCS 3HAHUM U JOMOJHUTEIbHBIX
HUCTOYHUKOB;

—MHCIONb30BaTh MPU BBINOJHEHUU YUEOHBIX 3aJaHUl HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy
($U3MUeCKOro CcoaepKaHus, CIPABOYHbIE MaTepHalbl, pecypchl ceTh VIHTepHeT; BIaieTh
npuéMaMu KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHust HHGOPMAIMM W3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

—C03/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE MH(POpPMALUU H3
HECKOJIbKUX HMCTOYHHUKOB (DU3MYECKOTO COJEp)KaHUs, MYyOJUYHO MPEACTaBIATh PE3yJIbTaThl
MPOEKTHON WM HCCIEeN0BAaTeNbCKON AESITeNbHOCTH;, IMPU 3ITOM TPaMOTHO HCIOIB30BaTh
M3YYEHHBII MOHATHIHBIN anmapar u3y4yaeMoro paszena (pU3uKd U CONPOBOKAATh BHICTYIICHUE
mpe3eHTaluen ¢ y4éToM 0COOCHHOCTEHN ayAUTOPUH CBEPCTHUKOB.

COILEPKAHUE YYEBHOI'O IIPEJMETA «®U3UKA»

7 xnacc

Paznen 1. ®usuka u €€ poJib B MO3HAHUU OKPYXKAIOIIETO0 MUPA

®uznka — Hayka o npupoae. SAsnenus npupoasl (MC1). duznueckue SBICHUS: MEXaHHUECKUE,
TEIJIOBBIE, FTIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeNWYUHBL. M3mepeHune ¢uznueckux BenUYUH. DU3NYECKHUE MPUOOPHI.
[TorpemHocTs n3MepeHuil. MexayHapoiHasi cucTemMa eIMHHUII.

Kak ¢u3uka u apyrue ecTeCTBEHHBbIE HAyKU W3Y4arOT MpHUpony. EcTecTBEeHHO-HAYYHBIH METON
MO3HAHMS: HaOJI0/IeHNE, TOCTAaHOBKAa HAYYHOI'O BOIPOCA, BBIABMIKEHHE THUIIOTE3, HKCIIEPUMEHT
M0 MPOBEPKE TUTIOTE3, 0OBsICHEHNE HAOII01aeMOoT0 siBJeHus. Onrcanue PU3nyecKux siBJICHUM ¢
ITOMOIIBIO MOJIEIIEH.

JeMoHCcTpanuu

1. MexaHnueckue, TEII0BbIe, ANEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. O®usnyeckue nOpUOOPHI U TMpoleaypa MPSMBIX H3MEPEHUN AaHAJIOTOBBIM U LU(POBBIM
npubOpoM.

JlabopatopHbie pabOThI U OTBITHI

1. Onpenenenue HeHbl JeIeHUS HIKaIbl K3MEPUTEIHLHOTO MPHOOpa.

2. I3smMepeHnue pacCTOsHUM.

3. Usmepenne o0bEMa )XUAKOCTH B TBEPIOTO Tea.

4. OnpeneneHue pasMepoB MaJIbIX TEl.

5. U3mepenne Temneparypsl Ipu NOMOILHU KUJKOCTHOTO TEPMOMETPA U IATUUKA TEMIIEPATYPHI.
6. [IpoBenenue uccneqoBaHusl O MPOBEPKE TUMOTE3bI: JAIBHOCTH MOJETA MIAPUKA, MYIIEHHOTO
TOPU30HTAIILHO, TeM OO0JIbIIIe, YeM OOJIbIIe BHICOTA MYyCKA.

Pa3znen 2. IlepBoHavanbHble CBEAEHUS O CTPOSHUH BEILIECTBA

Crpoenue BemiecTBa: aTOMbl U MOJIEKYJIBI, UX pa3mepbl. ONbITHI, T0KA3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEILIECTBA.
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JBmxenue wyactui BemiectBa. CBS3b CKOPOCTHM JBMOKEHUS 4YacCTHUI[ C TEMIEpaTypowu.
BpoynoBckoe nBmwkenue, muddysus. BzaumMmopeicTBhe YacTHIl BEUIECTBA: NMPUTSIKCHHE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHUS BELIECTBA: CTPOEHUE ra30B, KUAKOCTEH M TBEPABIX (KPUCTATUINYECKHUX )
Ten. B3auMocBsI3p MEXy CBONCTBAMHM BEIIECTB B Pa3HBIX arperarHbIX COCTOSHUSIX U HX
ATOMHO-MOJIEKYJSIPHBIM CTpoeHreM. OcOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.
JeMmoHcTpanuu

1. Habmoienue OpoyHOBCKOTO TBUKECHHUSI.

2. Habmonenue nuddysum.

3. HaOmronenuwe sBICHUN, OOBACHSIOMIMXCS TMPHUTHKEHHEM WM OTTAIKMBAHUEM YaCTHUIL
BELIECTBA.

JlaboparopHbie pabOThI U OTIBITHI

1. Ouenka auameTpa aroMa METOJIOM PSIOB (C UCIIOIB30BaHUEM (oTorpaduit).

2. OnbITHI O HAOJIOJICHUIO TEIIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHIJI MOJICKYJISIPHOTO MPUTSKEHHUSI.

Pasnen 3. J[BuykeHue u B3auMOJIEHCTBUE TET

Mexanuueckoe nBukeHHe. PaBHOMepHOe U HepaBHOMepHOe nBmkeHue. Ckopocts. CpemHsis
CKOPOCTh IPY HEPAaBHOMEPHOM JIBH)KEHUU. Pacuér myTu U BpeMEHU JABUKECHHUS.

SBnenue uHepuuu. 3aKOH MHEpLUH. B3aumopeiicTBue Ten Kak MPUYUHA U3MEHEHMSI CKOPOCTH
JIBrKEeHHs Tell. Macca kak Mepa mHepTHOCTH Tena. IlnoTHocTs BemecTBa. CBsI3b IJIOTHOCTHU €
KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BEILIECTBA.

Cuta kak xapakTepucTuka B3auMmopeicTBus Ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CUJIBl C TOMONIBIO JWHAMOMETpa. SIBlIeHHE TAroTeHUs U cuia TsokecTd. Cuila TSHKECTH Ha
npyrux mia"erax (MC). Bec tena. HeBecomocTs. CiiojkeHHe cuil, HapaBICHHBIX MO OJHOM
npsimoid. PaBHozelicTByromas cui. Cuna TpeHus. TpeHHe CKOJIbXKEHMs U TPEHUE MOoKos. TpeHue
B nipupoze u rexuuke (MC).

JeMoHCcTpanuu

1. HaGmronenrne MexaHW4eCcKOTo JBMKEHHUS Tea.

2. 3mepenue cKopoCTH MPSIMOJIUHEHHOTO JBUKEHHUS.

3. HabnroneHue siBleHNs HHEPLIUH.

4. HabmoneHne U3MEeHEHUs! CKOPOCTH MPH B3aMMO/IEHCTBUHM TEJl.

5. CpaBHeHHE Macc 1O B3aUMOJIEHCTBUIO TEIL.

6. CnoxeHue Cuil, HalpaBJICHHbIX 110 OJHON IPSIMOM.

JlabopatopHbie pabOThI U OTBITHI

1. OmpeneneHre CKOPOCTH PABHOMEPHOIO JBMKEHMs (LIapuKa B JKUJIKOCTH, MOJENIU
AIIEKTPUYECKOTO aBTOMOOWJIS U T. 11.).

2. OrmpeneneHue cpenHed CKOPOCTH CKOJbXEHHS Opycka WM IIapuKa [0 HaKJIOHHON
MJIOCKOCTH.

3. Onpenenenne MIOTHOCTH TBEPIOTO TeENA.

4. OmnbIThl, NEMOHCTPUPYIOUINE 3aBHUCUMOCTh pacTsKeHUs (aedopMmanuu) TPYKHUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnbITHI, 1E€MOHCTPUPYIOIIUE 3aBUCUMOCTh CHUJIBI TPEHUS CKOJBXEHHUS OT CHJIbI JIaBJICHUS U
XapakTepa COMPHUKACAIONINXCS TOBEPXHOCTEH.

Paznen 4. /laBnenue TBEPABIX TEN, )KUAKOCTEN U Ta30B
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HaBnenne. CriocoObl yMEHBIIIEHUS W YBEIMYCHHS naBieHus. J[aBieHwe ra3a. 3aBHCHMOCTH
JIaBJIEHUS Tra3a oT 00béMa, Temreparypsl. [lepenava naBiaeHus TBEPABIMU TEIaMHU, KUAKOCTIMH
u razamu. 3akoH [lackans. IIHeBMaTnueckne MalmMHbBL. 3aBUCUMOCTH AABJICHUS XKUAKOCTU OT
rnyounsl.  ['mapocratuueckuit  mapagokc. CooOmiaronruecss cocynsl. ['mapaBnuueckue
MEXAHU3MBI.

AtMmocdepa 3emiin 1 atMmocepHoe napieHue. [[puynHbl cynecTBOBaHUS BO3YLIHOW 000710YKU
3emumn. OnbiT Toppuuenu. M3mepenne atMochepHOro JaBiieHUs. 3aBUCUMOCTh aTMOC(EpPHOTO
JABJICHUSI OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops!l 11 u3mepeHus: atMochepHoro JaBiIeHHUS.
JleiicTBHE )XUKOCTH U raza Ha MOTPYKEHHOE B HUX TeNo. BeiTankuparomias (apxuMe0Ba) cuia.
3akoH Apxumena. [InaBanue ten. Bo3gyxomnnaBaHue.

JeMoHcTpanuu

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

2. Ilepenaya naBiaeHUs )KUJKOCTHIO U Ta30M.

3. Coolmiarommuecs COCyIbl.

4. I'mapaBiar4ecKuil mpecc.

5. [IposiBieHue necTBUs aTMOCHEPHOTO TaBJICHHS.

6. 3aBUCMMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMa MOTPYXKEHHOW YacTU Tela U IUIOTHOCTHU
AKUJKOCTH.

7. PaBEeHCTBO BBITAJKUBAIOLIEH CHJIBI BECY BBITECHEHHOW KUJIKOCTH.

8. YcnoBue miaBaHHs TeN: IUIABAaHUE WJIM NOTPY)KEHHE TEJl B 3aBUCHUMOCTH OT COOTHOLIEHMS
IJIOTHOCTEN TEJIa U AKUJKOCTH.

JlabopatopHbie pabOTHI U OTBITHI

1. MccnenoBanue 3aBUCHMOCTH Beca Tela B BOjIe OT 00bEMa MOrpyXKEHHOM B JKUAKOCTh YacTH
Tena.

2. OnpeneneHye BHITAIKMBAIOIIEH CUJIBI, IEHCTBYIOLIEH Ha TEIIO, IOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBHCHUMOCTH BBITAJIKMBAIOUIEW CHIIBI, JEMCTBYIOLIEH HA TEJIO B JKUIKOCTH, OT
Macchl TeJa.

4. OnbITHl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAIIKMBAIOIIEH CHUJIBI, AEMCTBYIOLIEH Ha TENO B
KUAKOCTH, OT 00BbEMA MOTPYKEHHON B )KUJKOCTh YACTH T€Ja U OT MJIOTHOCTH KUAKOCTH.

5. KoHnctpyupoBanue apeoMerpa WIM KOHCTPYUPOBAHHME JIOJKM U  ONpeleseHue eé
IPY30I0ABEMHOCTH.

Paznen 5. PaboTa u MOIIHOCTB. DHEprus

Mexanuueckast pabota. MOIIHOCTb.

[TpocTbie MexaHM3MBI: pblYar, OJIOK, HAKJIOHHas IJIOCKOCTh. [IpaBHIIO paBHOBECHS pblUara.
[IpumeHeHue mpaBuia paBHOBecHsl pblyara K OlOKy. «3ojotoe mpaBmiio» MexaHuku. KIIJ]
MIPOCTHIX MeXaHU3MOB. IIpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas sHeprusi. Kunerndeckast 1 noreHuanbHas sHeprus. [IpeBparienne ogHoro Bujaa
MEXaHWYECKON YHEPTUU B APYrol. 3aKOH COXPAHEHHUs SJHEPIHUHU B MEXAHUKE.

JeMoHcTpauun

1. ITpuMeprl MPOCTHIX MEXAHU3MOB.

JlabopatopHbie pabOTHI U OTIBITHI

1. Onpenenenue paboTHl CUIIBI TPEHHS IPU PABHOMEPHOM JIBUKEHHMHU TeJla MO0 TOPU30HTAIBHON
MTOBEPXHOCTH.

2. UccnenoBanue yCclIOBHU paBHOBECHS phlyara.

3. U3mepenne KIIJI HakIOHHOM MJIOCKOCTH.
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4. 3yueHne 3aK0OHa COXPAHEHUS MEXAHUYECKOW SHEPTUH.

8 kJacc

Paznen 6. TemioBble siBIeHUS

OCHOBHBIE TOJIOKCHHSI MOJICKYJISIPHO-KUHETHUECKOH TEOpUU CTPOCHHUS BeliecTBa. Macca u
pa3Mepbl aTOMOB U MOJieKyJl. ONbIThI, TOATBEPKIAIONINE OCHOBHBIE MOJIOKEHHSI MOJIEKYIISIPHO-
KMHETUYECKOU TEOpHUH.

Monenu TBEPAOro, >KUAKOrO U ra3zoo0pa3HOTo COCTOSAHMN BemlecTBa. Kpucramnuueckue u
amop¢usbie Tena. OObsICHEHNE CBOWCTB ra3oB, )KUIKOCTEH 1 TBEPBIX TEJl HA OCHOBE MOJIOKEHUMN
MOJICKYJISIPHO-KMHETHUECKON Teopun. CMadynBaHWe U KaMWULIPHBIC SBJICHHS. TerioBoe
pacIIMpeHne U CxKaTHe.

Temmnepatypa. CBsi3b TEMIIEpaTyphl CO CKOPOCTHIO TEIUIOBOTO JIBYKCHUS YaCTHIL.

Buyrpennsss sHeprusi. CrmocoObl W3MEHEHHS BHYTPEHHEH JHEpruu: TeIUionepenada u
coBepleHre paboThl. Bupl Terionepenaun: TeIIONPOBOAHOCT, KOHBEKIIUS, H3ITyUYCHHUE.
KonnuecTtBo TermioTel. YaenbHas TEIUVIOEMKOCTh BellecTBa. TemnooOMeH U TemioBoe
paBHOBecHe. YpaBHEHUE TEIIOBOro OanaHca.

[InaBnenue u oOTBepAeBaHUE KPUCTAJUIMUECKUX BEIIECTB. YJelbHAas TEIJIOTa IUIaBJICHUA.
[Tapoo6pazoBanue wu kouaeHcanusa. HMcmapeane (MC). Kunenuwe. VYaenbHas Terora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATypbl KHIICHHS OT AaTMOCPEPHOTO JIaBJICHUS.
BnaxnocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeJbHAs TeIUIOTa CTOPAHMSI.

[Tpuntmner padoTs! TernoBsix ABurareneil. KI1J[ rermnoBoro nuratens. TermnoBbie nBUTaTeNu U
3amuTa okpyskatomieit cpeast (MC).

3aKOH COXpaHEeHHsI U IPEBPALICHHS SHEPTUU B TEIIOBBIX mporeccax (MC).

JeMmoHcTpanumn

. Habmroienne 6poyHOBCKOTO JIBHXKEHUSI.

. Habmonenue nuddysum.

. HaGirrotenme sSiBJICHU CMaYMBaHWS W KAMUISIPHBIX SBIICHUH.

. HalOirroieHme TermioBoro pacimpeHust Tedl.

. IsMeHeHne naBiieHus ra3a Mpyu U3MEHEHUH 00hEMa M HarPEeBAHWHW WIIH OXJIAXKICHUH.

. [IpaBuna u3smMepeHus TeMepaTyphl.

. Buner teronepenaym.

. OxJtaxieHne pyu COBEPIICHUH PAOOTHI.

. HarpeBanue nipu coBepiiieHUN pabOThl BHEITHUMH CHIIAMHU.

0 N Nk W~

Nel

10. CpaBHEHME TEMITIOEMKOCTEN Pa3IMYHbBIX BEIIECTB.

11. HaGaroneHue KUIIEHUs.

12. HabnrogeHue mocTossHCTBA TeMIepaTyphl MPH IJIaBJICHHUH.

13. Momenu TeII0BBIX IBUTATENIEH.

JlabopatopHbie pabOThI U OTBITHI

1. OnBITHI MO OOHAPYKEHHIO ACUCTBUS CUJI MOJIEKYIISIPHOTO IPUTSKEHUSL.

2. OnbIThI O BBIPAIIMBAHUIO KPUCTAIJIOB MIOBAPEHHOM COJIM UJIM caxapa.

3. OnbITHI 10 HAOTIOSHHUIO TETIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TEI.
4. OnpeneneHue AaBICHUS BO3lyXa B Oa/NIOHE IITPHIIA.

5. OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJIECHUS BO31yXa OT €ro o0béMa M HarpeBaHUs
WM OXJIAKIEHUS.
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6. IlpoBepka THIOTE3bl JUHEHHOW 3aBUCMMOCTH JJIMHBI  CTOJIOMKA JKUJIKOCTH B
TEPMOMETPHUUYECKON TPYyOKE OT TEMIIEPATYPHI.

7. Habmonenne u3MeHeHUsl BHYTPEHHEH SHEPTUU Tella B pe3yJbTare TeIulonepeaayn u padboThl
BHEUIHUX CUII.

8. UccnenoBanue siBIEHUS TEINIOOOMEHA IIPU CMELLIMBAHUU XOJIOJHON U TOpsiueil BOJIBI.

9. Omnpenenenue KOIWYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJON IMpHU TEIJIOOOMEHE C HarpeThiM
METAJUIMYECKUM LUIUHAPOM.

10. Onpenenenue yeabHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npouecca ucnapeHus.

12. Onpenenenue OTHOCUTEIBLHON BIAXKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHON TEIUIOTHI IIABJICHUS JIbJA.

Paznen 7. Dnextpuyeckue U MarHUTHBIC SIBJICHUS

Onexrpuzauus Ten. J[Ba poma 3ieKTpUUYECKUX 3apssioB. BiaumopeicTBue 3apsyKEHHBIX Tell.
3akon Kynona (3aBUCHMOCTB CHIIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TN OT BEJIMYMHBI 3apsI0B U
pPacCTOSHUS MEXTY TEJIaMH).

Onektpuueckoe mnojae. Hampsoxk€HHOCTh 3iexkTpuueckoro mnonis. [lpuHuun cynepno3uuuu
ANEKTPUUYECKUX TOJIEH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsaoB. DJIeMEHTapHBIM 3JeKTpuueckuil 3apsa. CtpoeHue aToma.
[TpOBOAHMKY U TUAIEKTPUKU. 3AKOH COXPAHEHMSI AJIEKTPUUYECKOTO 3apsija.

DNEeKTPUUECKUN TOK. Y CIIOBHUS CYILIECTBOBAHUS AIEKTPUUYECKOr0 TOKA. VICTOUHUKHM OCTOSIHHOTO
TOKa. J[eHCTBUS AIEKTPUYECKOrO0 TOKA (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE). DJIEKTPUUECKUI
TOK B JKUJKOCTAX U ra3ax.

Onexkrpuueckas nenbs. Cuia Toka. DJIeKTpudeckoe HampsbkeHne. CONpOTUBIEHUE MPOBOJHUKA.
VYaensHOE conmpoTHBIEHHE BeniecTBa. 3akoH Owma juid ydactka nenu. [locnenoBarenpHoe u
NapauIeIbHOE COEINHEHNE IPOBOIHUKOB.

PaboTa n MOIIHOCTH 3JIeKTpUUYECKOro Toka. 3akoH Jlxoyns—JIeHna. DnekTpuueckue Lenu u
NOTPEOUTENH IEKTPUUECKOl 3Hepruu B ObITy. KopoTkoe 3aMbIkaHue.

[TocrosiHHBIE MAarHUTHI. B3anMo1elicTBE MOCTOSHHBIX MAarHUTOB. MarHuTHOE noJie. MarHuTHOE
nosie 3eMyiM W €ro 3HadeHue I ku3Hu Ha 3emse. OnbiT Opcrena. MarHutHoe Tolie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eicTBME MarHUTHOTO TOJIS
Ha IPOBOJHUK C TOKOM. OJEKTPOABHUIaTelb IOCTOSHHOIO ToKa. lMcnosbp3oBaHue
AIIEKTPO/IBUraTeNIel B TEXHUUYECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.

Oneiter @apaned.  fIBneHne  anekTpomarHuTHOM — mHAykuuu.  IlpaBuno  JleHna.
OnextporeHeparop. CrocoObl MOMYyYEHHS JIIEKTPUUECKOM HHEpruu. ODJIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX UICTOYHUKAX SHEPTUH.

JeMoHCcTpanynu

. DneKTpu3anus Tenl.

. JIBa posia »JIEeKTpUYECKUX 3apsI0B U B3aUMOJIEHCTBUE 3apsSKEHHBIX Tell.

. YCTpPOUCTBO U JEHUCTBUE IEKTPOCKOIIA.

. DnexkTpocTraTuiecKasi MHIyKIusl.

. 3aKOH COXpaHEHMsI DIEKTPUUECKUX 3apPsII0B.

. IIpOBOIHMKY U JUAIIEKTPUKHU.

. MoaenupoBaHue CUIIOBBIX JIMHUHI 3JIEKTPUYECKOTO MOJIS.

. McTOYHMKH MOCTOSTHHOTO TOKA.

O 00 1 N Lt B W N —

. JleicTBUA 3JIEKTPUYECKOTO TOKA.
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10. DnexTpuyecKuii TOK B )KUIAKOCTH.

11. I'a30BBIit pa3ps.

12. 3mMepeHue CUuiibl TOKa aMIIepMETPOM.

13. U3mepenue 31eKTPUUECKOro HaPsHKEHUST BOIIBTMETPOM.

14. PeoctaT u Mara3uH COIPOTUBIICHUII.

15. B3aumoelcTBre NOCTOSIHHBIX MArHUTOB.

16. MogenupoBaHre HEBO3MOKHOCTH pa3/IeJIeHUs MOJF0OCOB MarHuTa.

17. MonenupoBaHue MarHUTHBIX MOJIEH TOCTOSIHHBIX MAarHUTOB.

18. OnsiT Opcrena.

19. MarauTHOE 110J1€ TOKA. DJIEKTPOMArHuT.

20. JleficTBUE MarHUTHOTO I10JIsI HA IPOBOJAHUK C TOKOM.

21. DnexTpoABUraTeNb MOCTOSHHOTO TOKA.

22. ViccnenoBaHue SIBICHUS 3JEKTPOMAarHUTHON UHTYKIUH.

23. Onbitel Dapajes.

24. 3aBUCHMOCTb HAIIPaBJICHUS WHIYKIIMOHHOTO TOKa OT YCIIOBUM

€ro BO3HUKHOBEHHUSI.

25. DneKTporeHepaTop MOCTOSHHOTO TOKA.

JlaboparopHbie pabOThI U OTIBITHI

1. OnbITHI IO HAOIIOAEHUIO AICKTPU3ALMH TN UHAYKIIUEH U TPU CONTPUKOCHOBEHUH.

2. UccnenoBanue ACHCTBUSA 3ICKTPUUYECKOTO MOJISI HA MPOBOJIHUKHU U AUDJICKTPUKH.

3. COoopka u mpoBepKa padOTHI JEKTPUICSCKOM ISIH MOCTOSHHOTO TOKA.

4. I3mepeHue u perylupoBaHHUe CUIIbI TOKA.

5. U3mepenue u peryaupoBaHue HaIpsHKEHUS.

6. HcciaenoBanue 3aBUCHUMOCTH CUJIbI TOKa, WAYIIETO 4Y€pe3 PE3UCTOP, OT COMPOTUBIEHUS
pe3ucTopa 1 HaNpsHKEHUs Ha PE3UCTOPE.

7. OnBITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTD 3JIEKTPUUYECKOTO CONMPOTUBIIECHUSI MPOBOAHUKA OT
€ro JUIMHBI, TUIONIA/I TIONIEPEYHOT0 CEUEHUs U MaTepHraa.

8. IlpoBepka TmpaBuia CIOKEHUS HAMPSHKEHWM TPU TOCIEAOBATEIbHOM COEAMHEHUU JBYX
PEe3UCTOPOB.

9. IlpoBepka npaBuia Ajs CHUIIbI TOKA MIPU MapajljIeIbHOM COEAMHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI SJAEKTPUUECKOTO TOKA, UAYIIETO YePe3 PEe3UCTOP.

11. Onpenenenrne MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIICIAEMON HAa PE3UCTOPE.

12. UccnenoBanuie 3aBUCUMOCTH CUJIbI TOKA, UIYILIETO YEPE3 JaMIIOUKY, OT HAPsHKEHUs Ha HEl.
13. Onpenenenue KIIJl HarpeBarens.

14. UccnenoBanne MAarHUTHOTO B3aUMOJIECTBHS TOCTOSTHHBIX MAarHUTOB.

15. 3y4eHue MarHuTHOTO TOJIsl TOCTOSTHHBIX MAarHUTOB MPU WX O0BEIUHEHUH U Pa3ACIICHUH.
16. MccnenoBanne 1eWCTBUS JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJNKY.

17. OnpITel, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOJIEHCTBHUS KAaTYIIKH C TOKOM H
MarHuTa OT CUJIbl TOKA U HANPABJICHUS TOKA B KATYIIIKE.

18. 3yyeHue AeCTBUSI MAarHUTHOTO TOJIL HAa MPOBOJIHUK C TOKOM.

19. KorctpyupoBaHnue u u3yueHue padoThl SJEKTPOIBUTATEIS.

20. Uzmepenne KIIJ] anekTpoiBUraTeIbHON YCTAaHOBKH.

21. OmnpITbl MO WCCIAEAOBAHUIO SIBJICHUS DSJCKTPOMAarHUTHOM WHIYKIIMH: HCCIeI0BaHUE
M3MEHEHUH 3HAaYeHMsI U HAIIPaBJICHUSI UHAYKIIMOHHOTO TOKA.
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9 knacc

Pa3znen 8. Mexanuueckue sBJI€HUS

Mexanuueckoe nBuxkeHue. MatepuanbHast Touka. CucremMa orcyé€ra. OTHOCHTEIBHOCTD
MEXaHUYECKOrO JBH)KEHHs. PaBHOMEpHOE IpsMOIMHENHOEe nABMXKeHHE. HepaBHOMepHOe
npsiMoJIMHENHOe aBMkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IPH HEPAaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHoyckopeHHOe mpsiMoiiMHelHOe nBwkeHue. CBoOomHoe maaeHue. ONbITHI
[Nanunes.

PaBHOMepHOE nBMkeHHE MO oKpyx)HOocTU. [lepron u yactora obpamienus. Jluneitnas u yriosast
ckopocTH. LleHTpocTpeMUTENBHOE YCKOPEHHUE.

Ilepbiii 3akoH Hbrorona. Bropoit 3akoH Herotona. Tperuit 3akoH Herotona. IlpuHiuun
CYIEPIO3ULNU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJBXKEHHUsS, CHJIa TPEHHUS MOKOS,
Jpyrue BUbl TPEHUS.

Cuna TSHKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpPEeHHE CBOOOIHOTO mMajeHwus. J[BrkeHue
wianeT Bokpyr Comuna (MC). IepBast kocMudeckasi CKOpocTh. HeBecoMOoCTh U Iieperpy3KH.
PaBHOBecue MarepuanabHON TOYKH. AOCONIOTHO TBEPAOE Teno. PaBHOBecue TBEpIOro Tena ¢
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsoxecTu.

Umnynec Tenma. M3meHenwe wummynbca. Mmmynsc cuiibl. 3aKkOH COXpaHEHMsI HMITYJIbCA.
PeaxtuBnoe neuxkenue (MC).

Mexanuudeckasi paboTa U MOIIHOCTh. PaboTa cui TshkecTH, ynpyroct, TpeHusi. CBsi3b SHEPTHH
u pabotbl. IloTeHnuanbHass »HEprus Tejda, MOJHATOIO HaJ IOBEPXHOCTBIO  3EMIIH.
[ToreHnnanbpHas SHEPrUs cxartoi npyxuHel. Kunernueckas sHeprusa. TeopeMa 0 KUHETHUECKOM
DHEPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON YHEPTHH.

JemoHCcTpanuu

1. HaGmroieHne MeXaHn4ecKoro JIBUKEHHUs Tella OTHOCUTEIBHO Pa3HbIX Te OTCUETA.

2. CpaBHEeHHE MyTeW M TPaeKTOPHUH BUKEHUS OJHOTO M TOTO )K€ TeJla OTHOCHUTENIBHO Pa3HbIX
TEJI OTCYETA.

3. 3MepeHne CKOpoCTH U YCKOPEHHUS MPSIMOJIMHEHHOTO JIBUKEHHUS.

4. UccnenoBanue NpU3HAKOB PAaBHOYCKOPEHHOTO JIBH)KEHUS.

5. HaGmroieHne JBMO>KEHUS Teja M0 OKPY>KHOCTH.

6. HaGnronenne MexaHMYEeCKHX SIBJICHUH, IPOUCXOASAIINX B cucTeMe orcuéra «Tenexkay npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIFHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHMSI T€J1a OT MacChl TeJla U JIEHCTBYIOIIEH Ha HETO CUJIBI.

8. Habmronenue paBeHCTBA CUIT PU B3aUMOJCHCTBUH TEI.

9. 3meHeHune Beca Tena Ipu YCKOPEHHOM JIBU>KEHHH.

10. Ilepenaya uMIrynbca Ipu B3aUMOJEHCTBUN TEI.

11. TIpeoOpa3oBaHus 3HEPTUU ITPU B3aUMOJICHCTBUH TEII.

12. CoxpaHeHHEe UMITyJIbCA TIPU HEYIIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHre UMITyJIbCa IPH a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HabnioieHne peakTUBHOTO JABHKEHHUS.

15. CoxpaHeHrne MEXaHHYECKON YHEPTUU MPU CBOOOTHOM MaJCHUU.

16. CoxpaHneHne MEXaHMYECKOM SHEPTUM MPHU JBHKCHUU TeJa MO ACHCTBUEM MPY>KUHBI.
JlaGopaTopHbie pabOThI U OTIBITHI
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1. KonctpynpoBanue TpakTa Jyisi pa3roHa W JaJIbHEWMIIEro paBHOMEPHOrO ABMKECHUS IIapUKa
WIH TEJIEKKH.

2. Onpenenenue cpeHel CKOPOCTH CKOJBKECHUS OpycKa WM JIBHXKEHUS IIapuKa 10 HAKIOHHOU
IJIOCKOCTH.

3. Onpenenenue ycKOpeHus Tejla IpU paBHOYCKOPEHHOM JIBUYKEHUU T10 HAKJIOHHOM IJIOCKOCTH.
4. VccnenoBaHue 3aBHCHUMOCTH NIYTH OT BpPEMEHU NpPHU PAaBHOYCKOPEHHOM JBMKEHHH 0e3
HAYaJIbHOM CKOPOCTH.

5. IIpoBepka TUNOTE3bI: €CJIU MPU PAaBHOYCKOPEHHOM JIB)KEHUHU 0€3 HauyajdbHOW CKOPOCTU IIYTH
OTHOCSITCS KaK Psii HEYETHBIX YUCEIl, TO COOTBETCTBYIOIINE IPOMEXYTKHA BPEMEHH OJMHAKOBBI.
6. MccienoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO J1aBJICHUS.

7. Onpenenenne KodpUITMEHTA TPEHUS CKOJBKCHHS.

8. Onpenenenue )XECTKOCTH MPY>KUHBL.

9. Onpenenenne paboThl CUIIBI TPEHUSI IPH PABHOMEPHOM JBUKEHUU Te€ja 110 TOPU30HTAIbHON
MOBEPXHOCTH.

10. Ompenenenue pabOThl CHIIBI YOPYTOCTH TMpU MOABEME Tpy3a C HUCHOJIb30BaHUEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

11. M3yuenue 3aKkoHa COXpaHEHUS YPHEPTUU.

Paznen 9. Mexannueckue kojeOaHUs U BOJIHbI

Konebarenpnoe paBmwxkenne. OCHOBHBIE XapaKTEPUCTUKU KOJE€OaHWA: TEpHOJ, YacToTa,
aMIMTyna. MarematudecKui W NPY)KMHHBIM MasTHUKM. IIpeBpamieHue »sHeprum mnpu
K0JIeOATEITbHOM JIBUKCHUH.

3aryxatomue Konebanus. BeiHyx/1eHHbIe KoneOanus. Pe3oHaHc.

Mexanunueckue BoiHb. CBoiicTBa MexaHW4ecKHUX BOJH. [IpojoibHBIE M MOINEpeYHbIe BOJIHBI.
JUlnHa BOJIHBI M CKOPOCTH €€ paclpocTpaHeHMs. MexaHM4YecKkue BOJIHBI B TBEPIOM TEIE,
cericmuyeckue BojHbl (MC).

3Byk. ['pomkocTh 3Byka M BbicoTa TOHa. OtpaxeHue 3Byka. WH(pa3sByk U yIbTpa3BYK.
JeMoHCcTpanuu

1. Habmoienue xosnebaHuii Tei noja JeHCTBUEM CUJIBI TSKECTU U CUJIBI YIIPYTOCTH.

2. Habnonienue xosnebaHuii rpy3a Ha HUTU U Ha MPY>KUHE.

3. HaGnronenue BEIHYKIEHHBIX KOJIEOaHUN U Pe30HaHca.

4. PacipocTpaHeHue NMpO0IbHBIX U MONEPEYHbIX BOJIH (Ha MOJIEIHN).

5. HaGmroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHUECKHUI PE30HAHC.

JlabopatopHbie pabOThI U OTBITHI

1. Onpenenenrie 4acTOTHI U MEPHO/Ia KOJIeOaHUH MaTEMAaTHIECKOTO MAasSTHHKA.

2. OmnpeneneHye 4acTOThI U Nepuoa KojaebaHui Npy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TEepUoAa KoieOaHUM MOJBEIIEHHOIO K HUTH Tpy3a OT JUIMHBI
HUTH.

4. UccnenoBaHue 3aBUCUMOCTH MEpHOAA KosleOaHN MPYKMHHOTO MasTHUKA OT MacChl Ipy3a.

5. IIpoBepka HE3aBUCHMOCTH IEpHOAA KoJeOaHUil Ipy3a, MOJBEHIEHHOTO K HUTH, OT MaccChl
rpysa.

6. OnbITHI, TEMOHCTPUPYIOIINE 3aBUCHMOCTh IMEpHoja KoJleOaHUH NPYKUHHOTO MAasTHHUKA OT
Macchl Tpy3a U KECTKOCTH MPY>KUHBL.

7. U3mepenne yckopeHus CBOOOHOTO MaICHHUS.

Paznen 10. DneKTpoMarHuTHOE MOJIE U AJIEKTPOMArHUTHBIE BOJTHBI
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DJIEKTPOMAarHUTHOE I0JIe. DJIEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH.
[[Ixkana »JI€KTPOMAarHUTHBIX BOJIH. Vcmosib30BaHWE 3JIEKTPOMArHUTHBIX BOJH JJIsI COTOBOM
CBSI3U.

DneKkTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BojiHOBBIE CBOMCTBA CBETA.
JeMoHcTpanuu

1. CBoiiCTBa 3JIE€KTPOMArHUTHBIX BOJIH.

2. BorHOBBIE CBOMCTBA CBETA.

JlaGopaTopHbie pabOThI U OIBITHI

1. 3y4yeHue CBOMCTB 3J€KTPOMAarHUTHBIX BOJH C TOMOIIbIO MOOUIIBLHOTO TesedoHa.

Paznen 11. CBeroBble siBIEHUS

JlyueBas monens cBeta. Mcrounuku ceera. [IpsMonnneliHoe paclipocTpaHEeHUE CBETA. 3aTMEHUS
Comnnua u JIynsl. Otpaxenue cBerta. [1mockoe 3epkano. 3akoH OTpa’KeHUs CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHHs cBeTa. [losHOe BHyTpeHHee OTpakKeHHE CBETa.
Hcnonb30BaHue MOTHOTO BHYTPEHHETO OTPAXKEHUS B OITHYECKUX CBETOBOJIAX.

JIlunza. Xon mydeil B nuH3ze. Onrtuyeckas cuctema (oTroammapaTa, MUKPOCKONA M TEJIECKOMa
(MC). I'ma3z kak ontu4eckas cucreMa. bi3opykocTh U AabHO30PKOCTb.

Pasnoxxenue Oemoro cera B crektp. OmbiTel HbtoToHa. CrOKE€HUE CIEKTPajibHBIX IIBETOB.
Hucnepcus ceera.

JemMoHcTpanuu

. [IpssmonuHeitHOE pacripocTpaHEHHUE CBETA.

. OTpaxkeHue cBeTa.

. [lonydenune n300pakeHuii B MIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.

. [Ipenomiienue ceera.

. OnTuueckuii CBETOBO/I.

. Xop myueil B coOuparomiei JuH3e.

. X011 JIy4ell B pacCenBaroleH JIMH3E.

0 3 N L AW

. [Tomyuyenune n300paskeHH C MOMOIIBIO JTHH3.

9. Illpunuun aeictBust GoToanmnapara, MUKPOCKOIIA U TEJIECKOIA.

10. Mogens rnasa.

11. Paznoxenue 6ey10ro CBeTa B CIIEKTP.

12. Tlomy4yenue Genoro cBeTa Mpu CI0XEHUH CBETa Pa3HBIX IIBETOB.

JlabopatopHbie pabOTHI U OTIBITHI

1. UccnenoBanue 3aBUCUMOCTH YIJIa OTPAKEHHsI CBETOBOTO JIyda OT yTiia NaJeHUsl.

2. N3ydyeHnue xapakTepuCTHK H300pakeHUs MpeIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHUMOCTH YIJla TpPEJIOMJIEHUS CBETOBOIO Jiyda OT YIjla MaJeHus Ha
TPaHHULIE «BO31yX—CTEKIIO.

4. Tlomydenne n300paxeHU C TTOMOIIBIO COOMPAOIIEH JIMH3HBI.

5. Onpenenenrie POKYCHOTO PACCTOSTHUS U ONTHYECKOM CHIIBI COOMpAIOIIEH JTUH3HI.

6. OIBITHI 1O Pa3I0KEHUIO OEJIOTO CBETa B CIIEKT.

7. OUBITHI IO BOCTIPUSATHUIO I[BETA MPEAMETOB IIPHU WX HAOIIOJACHUN Yepe3 IBETOBbIC (DUIBTPHI.
Paznen 12. KBanToBbIe siBIEHUS

OmnbiTel Pesepdopna u mmaHerapHas mozaenb atoma. Mopens atoma bopa. Hcemyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThie CIEKTPHI.
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PamnoaktuBHOCTh. Anb(a-, 6eTa- u ramma-u3inydeHus. CTpoeHne aToMHOro siapa. HykionHas
MoJieldb aTroMHOro siapa. M3oronel. PaauoaxktuBHble mnpespameHus. [lepuon momypacmnana
ATOMHBIX fJIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO UM MAacCOBOIO YHCEN. ODHEPIus CBA3U
aToMHbIX saep. CBsa3p Maccbl U sHepruu. Peakuuu cuHTe3a u JeneHus saep. Vcrounuku
sueprun Cosnna u 38€31 (MC).

Snepnas snepreTuka. JIeicTBUS pagroaKTUBHBIX U3TydeHUH Ha )uBble opranu3msl (MC).
JeMmoHcTpanu

1. CriekTphl U3y4E€HUS U MTOTJIOIICHHUS.

2. CexTpbl pa3IuyHbIX I'a30B.

3. Cnextp BoaOpo/Ia.

4. HabnroneHue TpekoB B kamepe BuibcoHa.

5. Pabora cuérurka HOHU3UPYIOIUX U3ITYYEHUH.

6. Peructparius u3ny4eHus IPUPOAHBIX MUHEPATIOB U MPOTYKTOB.

JlaGopaTopHbie pabOThI U OIBITHI

1. HabmroieHue CIIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIYUYCHHUS.

2. MHccnemoBanue TpPEKOB: HU3MEPEHHE DSHEPIUM YACTHIBI IO TOPMO3HOMY MmyTH (MO
¢dororpadusm).

3. Usmepenne paanoakTuBHOTO oHA.

[ToBTOpHUTENHEHO-0000IIAIONINI MOTYITH

[ToBTOPUTENHEHO-0000IIAOIINK MOIYJIb TPEIHA3HAYEH I CHCTEMaTH3alud W 0000meHus
IPEIMETHOTO COJIEPKaHMSI U OTIbITA JESITEeNbHOCTH, IPUOOPETEHHOT O IPU U3yYEHHUHU BCEro Kypca
busnky, a TaKkxke s MOArOoTOBKHM K OCHOBHOMY TrOCYAapCTBEHHOMY JK3aMeHY MO (hH3HKe A
00yyaroImuxcsi, BEIOPaBLIMX 3TOT y4EOHBIH MpeaMeT.

[Ipu m3yyeHun JAHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJbI ACSITEIBHOCTH, HA
OCHOBE KOTOPBIX 00ECIEUNBACTCS TOCTIKEHUE MPEAMETHBIX U METApPeMETHBIX TUIAHUPYEMBIX
pe3ynbTaTtoB 00yueHus, POPMUPYETCS] €CTECTBEHHO-HAy4YHas IPaMOTHOCTh: OCBOEHUE HayUHBIX
METOJIOB HCCJIEJOBaHMs SIBJICHUM NPUPOJIbI U TEXHUKH, OBJAJECHHE YMEHHSIMH OOBSICHATH
¢buznueckue sBIEHUS, NPUMEHSAS IIOJY4YEHHbIE 3HAHUS, pelaTh 3a7auyd, B TOM 4YHCIIE
KaueCTBEHHbIE M SKCIIEPUMEHTAJIbHBIE.

[IpuHUIMIIATBHO AEATEIBbHOCTHBIA XapaKTep aHHOIO pas3jelia peaiu3yercs 3a C4€T TOro, 4To
yuaIiecs BBITOIHSIOT 33/1aHus1, B KOTOPBIX MM IMPEAaraercs:

e Ha OCHOBE IMOJYYEHHBIX 3HAHMM pAclO3HAaBaThb M HAy4YHO OOBACHATH (HU3HUECKHE
SBJICHUS B OKPYXAIOIEel TPUPOJIE U OBCETHEBHOM KU3HU;

® 1CIOJIB30BAaTh HAyYHbIE€ METOJbI HCCIEI0BaHUS (U3UYECKUX SIBJICHUN, B TOM UUCIE IS
MIPOBEPKHU THIIOTE3 U MOIYYEHUS TEOPETUUECKUX BBIBOJIOB;

e OOBSCHATH Hay4yHbIE OCHOBBHI HaWOollee BAXXKHBIX JOCTHKEHHH COBPEMEHHBIX
TEXHOJIOTHI, HampuMmep, MPAKTUYECKOTO HCIONb30BaHUS PA3IUYHBIX HCTOYHUKOB
SHEPruuM Ha OCHOBE 3aKOHA NPEBPALICHHMS] UM COXpPAaHEHHUS BCEX M3BECTHBIX BHJIOB
SHEpPTUHU.

Kaxnas u3 TeM TaHHOTO paszerna BKIIYaeT HKCIEPUMEHTAIBHOE UCCIIe0BaHIE 0000IIAI0IIEeTo
xapakrepa. Paznen 3aBepiuaercs npoBeeHHEM TUAarHOCTUYECKON 1 OIIEHOYHOU paboThl 3a Kype
OCHOBHOM IIIKOJIBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 xnacc (68 JyacoB)

Ne ni/m TemaTuueckuii 010K Kos-Bo yacos LHOP OcHOBHBIE HaNpPaBICHUS
BOCIIUTATEIILHON
JCSTCIIHOCTH
Paznen 1. ®usuka u e€ posb B MO3HAHUK OKpYIKaromiero Mupa (6 1)
1. dwusuka — HayKa O PHUPO/JIC. 2 https://infourok.ru DKOJIOTUYIECKOE BOCTIMTAHHUE.
https://resh.edu.ru [leHHOCTH HAYYHOTO
TIO3HAHWSL.
2. OU3NYECKUE BEITUIUHBI. 2 https://www.yaklass.ru IleHHOCTH HAYYHOTO
https://resh.edu.ru TIO3HAHMSL.
3. EcTecTBeHHO-HAYyYHBIN METOT 2 https://www.yaklass.ru [{leHHOCTH HAyYHOTO
TIO3HAHUS. https://infourok.ru TIO3HAHUS.
[TatpuoTnueckoe
BOCIIUTAHHE.
Paznen 2. [lepBoHavanbHbBIC CBEICHUS O CTPOSHUHM BelecTBa (5 9
4, CtpocHuE BEIICCTBRA. 1 https://www.yaklass.ru LleHHOCTH HAyYHOTO
https://infourok.ru TIO3HAHMSL.
5. JIBKeHEe W B3aUMOJICHCTBHE YaCTHI] 2 https://infourok.ru [{eHHOCTH HAyYHOTO
BEIIICCTBA. https://resh.edu.ru TIO3HAHMSL.
6. ArperaTHbple COCTOSIHHSI BEIIIECTBA. 2 https://www.yaklass.ru [leHHOCTH HAYYHOTO
https://resh.edu.ru TIO3HAHMS.
DKOJIOTUYECKOE BOCITUTAHHUE.
Paznen 3. /Iswxenue u B3aumosericteue ten (21 1)
7. MexaHnueckoe OBUKEHUE. 3 https://www.yaklass.ru IlenHOoCTH HAYyYHOTO

https://resh.edu.ru

IIO3HAaHU.
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https://resh.edu.ru/
https://www.yaklass.ru/
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https://www.yaklass.ru/
https://infourok.ru/
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https://infourok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

du3nIECcKoe BOCIIMTAHUC,

dbopmupoBaHue
KYJIbTYPBI 37J0POBbS U
SMOLMOHAILHOIO
0JIaronoayyusl.
8. Wueprust, macca, IOTHOCTD. 4 https://www.yaklass.ru IlenHOCTH HAYYHOTO
https://infourok.ru ITO3HAHUS.
https://resh.edu.ru DKOJIOrH4ecKoe BOCIIMTAHHE.
9. Cuita. Buns! cui. 14 https://www.yaklass.ru LleHHOCTH HAayYHOTO
https://infourok.ru [IO3HAHUS.
https://resh.edu.ru du3nyeckoe BOCIUTAHHE,
dbopmupoBaHue
KYJIbTYPBI 370POBbS U
SMOLMOHAILHOIO
0JIaronoxyyusl.
Paznen 4. JlaBnenue TBEPABIX Te, JKUAKOCTEH U ra3oB (21 4)
10. JlaBienue. [Tepenaya TABJICHUS 3 https://www.yaklass.ru [{leHHOCTH HAYYHOTO
TBEPIABIMH TEJIaMH, JKUIKOCTAMU U https://infourok.ru [IO3HAHMUS.
ra3zaMu. https://resh.edu.ru DKOJIOTHYECKOE BOCIIUTAHHUE.
11. | JlaBicHHUE KUIKOCTH. 5 https://www.yaklass.ru LleHHOCTH HAyYHOTO
https://resh.edu.ru ITO3HAHHS.
DKOJI0rM4eCcKOe BOCIIUTAHHE.
12. | ATmocdepHOe naBieHue. 6 https://www.yaklass.ru [leHHOCTH HAYYHOTO

https://infourok.ru

TO3HAHMSI.
DKOJI0rM4eCcKOe BOCIIUTAHUE.
DU3NYECKOE BOCIUTAHUE,
dbopmHpoBaHue
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KYJIBTYPBI 37J0POBbS U
HMOLMOHATIBHOTO
0JIaronoayyusl.

13.

JlelicTBue  JKHUJKOCTHU

NOTPY’KEHHOE B HUX TEJIO.

n

rasa Ha 7

https://www.yaklass.ru

https://resh.edu.ru

lernocTn HAy4YHOTO
MO3HAHUSL.

DKOJOTUYECKOE BOCITUTAHUE.
du3nYeCcKoe BOCIIMTAHKUE,
dbopmupoBaHue

KYJIBTYPbI 310POBbSI U
AMOLMOHAJILHOTO
OJ1aronoayyusi.
[TatpunoTnueckoe
BOCIIUTAHUE.

Pasnen 5. Pabora u MomHOCTh. DHeprus (12 )

14,

Pabora 1 MOIITHOCT®E.

3

https://www.yaklass.ru

https://resh.edu.ru

[leHHOCTH HAYYHOTO
MO3HAHUS.

DKOJIOTHYECKOE BOCIIUTAHHUE.
duU3nYeCKOe BOCIIMTAHUE,
dbopmupoBanue

KYJBTYpPHI 3J10POBbS U
AMOIMOHAIILHOTO
0J1aronoJyuusl.

15.

[IpocThie MEXaHU3MBI.

https://www.yaklass.ru

https://infourok.ru

https://resh.edu.ru

[ernocTn Hay4HOTO
MO3HAHUSI.

DKOJIOTUYECKOE BOCITUTAHUE.
DU3NYECKOE BOCIUTAHUE,
dbopmHpoBaHue
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KYJIBTYPBI 310POBbS U
SMOLHUOHAIIHOTO
0JIaronoJTy4usi.
[Tarpuotnueckoe
BOCIIUTAHUE.

16.

MexaHnnueckast SJHEprusi.

https://www.yaklass.ru

https://infourok.ru

https://resh.edu.ru

lernocTn HAy4YHOTO
TIO3HAHMSL.

DKOJIOTUYECKOE BOCIIUTAHHUE.
dusnueckoe BOCIUTAHUE,
dbopmupoBaHue

KYJIBTYPbI 30POBbsI U
HMOLIMOHAJIBHOTO
OJ1aronoayyusi.
[TatproTnueckoe
BOCIIUTAHHE.

PesepBHoe Bpemst (34)

| BCEI'O

| 684

8 ximacc (68 1acoB)

Ne ni/m TemaTuueckuii 610k Kosn-Bo yacos LHOP OcHOBHBIE HANPABJIECHUS
BOCIIUTATEJIbHON
NS TENbHOCTU
Pasnen 6. TeroBbie siBneHust (28 1)
1. | Crpoenue u cBoiicTBa BelecTBa. | 7 | https://resh.edu.ru | LlennocTH Hay4HOTO
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https://www.yaklass.ru/
https://infourok.ru/
https://resh.edu.ru/
https://resh.edu.ru/

https://www.yaklass.ru

ITIO3HAaHMH.
DKOJO0TrM4YeCKOe BOCIIUTAHHE.

TerioBbie TPOIECCHI.

21 https://resh.edu.ru
https://www.yaklass.ru

IlernocTn HAy4YHOTO
MO3HAHUS.

DKOJIOTHYECKOE BOCITUTAHUE.
[Tarpuotnueckoe
BOCIIUTaHUE.

Pasnen 7. DiekTpudeckre ¥ MarHUuTHbIC siBIeHus (37 u)

QHGKTpI/ILIeCKI/IG 3apAabI. Bapﬂ)KeHHBIe
TCJIa U UX B3aI/IMOII€I‘/JICTBI/IC.

7 https://resh.edu.ru
https://www.yaklass.ru

LlenHOCTH HAYyYHOTO
ITO3HAHUS.
[TatpuoTnueckoe
BOCIIUTAHMUE.

[1oCTOSTHHBIN INEKTPUUECKUH TOK.

20 https://resh.edu.ru
https://www.yaklass.ru

[lernocTH HAy4YHOTO
MO3HAHUS.

DKOJIOTUYECKOE BOCTIUTAHHUE.
[TaTproTnueckoe
BOCITUTAHUE.

MarsuTHbIC SIBJICHUSL.

6 https://resh.edu.ru
https://www.yaklass.ru

LlenHOCTH HAYYHOTO
ITO3HAHUS.
[TatpuoTnueckoe
BOCIIUTaHHUE.

9J'I€KTpOMaFHI/ITHa$I WHAOYKIHA.

4 https://resh.edu.ru
https://www.yaklass.ru

[{eHHOCTH HAYYHOTO
MTO3HAHUSL.
[TarpuoTnyeckoe
BOCIIUTAHUE.

PeszepBHoe Bpemst (34)

| BCEI'O

684
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9 kmacc (102 gaca)

Ne ni/m TemaTuueckuii 010K Kos-Bo yacos LHOP OcHOBHBIE HANPaBIECHUSA
BOCIIUTATEIBLHON
JCSATCIIEHOCTH
Paznen 8. Mexanuueckue siBieHus (40 )
1. MexaHn4ecKoe TBUKCHHIE U CIIOCOOBI 10 https://phys- [leHHOCTH HAYYHOTO
€ro OIMUCAHMUS. oge.sdamgia.ru TIO3HAHUS.
https://resh.edu.ru DKOJIOTUYECKOE BOCTIMTAHHUE.
https://www.yaklass.ru dusnueckoe BOCIUTAHUE,
dbopmupoBaHue
KYJBTYPBI 3J0POBbS 1
AMOIMOHATBHOTO
0JIaronoayyusl.
2. B3aumopeiicTeue Tei. 20 https://resh.edu.ru [{leHHOCTH HAYYHOTO
https://phys- TIO3HAHMSL.
oge.sdamgia.ru DKOJIOTHYECKOE BOCIIMTAHHUE.
duznyecKkoe BOCIUTAHUE,
dbopmupoBaHue
KYJBTYPBI 30POBbS 1
IMOIMOHATEHOTO
0J1aronoJyuusl.
3. 3aKOHBI COXpaHCHHS. 10 https://resh.edu.ru IlenHOCTH HAYYHOTO
https://phys- TIO3HAHMS.

oge.sdamagia.ru
https://www.yaklass.ru

DKOJI0rM4eCcKOe BOCIIUTAHUE.
dU3NYECKOE BOCIUTAHUE,
dbopmupoBaHue

KYJBTYPHI 310POBbS U
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AMOIMOHATHHOTO
0J1aronoJTy4usi.
[Tarpuotnueckoe
BOCIIUTAHHUE.

Paznen 9. Mexannueckue kosebanust ¥ BOJHHI (15 1)

Mexanundeckue KoiaeOanus. 7 https://resh.edu.ru IleHHOCTH HAYYHOTO
https://phys- TIO3HAHMSL.
oge.sdamgia.ru DKOJIOTUYECKOE BOCTIMTAHHUE.
duszndeckoe BOCIUTAHNE,
dbopmupoBaHue
KYJBTYPBI 3J0POBbS 1
IMOIMOHAIEHOTO
0JIaronoayyusl.
MexaHnuecKre BOJTHBI. 3BYK. 8 https://resh.edu.ru [leHHOCTH HAYYHOTO
https://www.yaklass.ru TIO3HAHMSL.

DKOJIOTHYECKOE BOCIIUTAHHE.
duU3nYeCKOe BOCIIMTAHUE,
(dbopmHpoBaHue

KYJBbTYpPHI 310POBbS U
AMOILIMOHATIBLHOTO
OJIaronoIyyusl.

Paznien 10. DiekTpoMarHuTHOE TOJIE U 3

JIEKTPOMArHUTHBIE BOJIHEI (6 1)

DJIEKTPOMArHUTHOE TOJIE U
AIIEKTPOMArHUTHBIE BOJTHBI.

6

https://resh.edu.ru

https://phys-
oge.sdamagia.ru

[{eHHOCTH HAYYHOTO
MO3HAHUS.

DKOJIOTHYECKOE BOCIIUTAHHE.
DU3NYECKOE BOCIUTAHUE,
dbopmHpoBaHue
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KYJIbTYPBI 310POBBS U
SMOLMOHAIBHOTO
0JIaronoayyus.
[Tarpuotnueckoe
BOCIIUTAHUE.

Paznen 11. CeroBebie siBieHus (15 )

7. 3aKOHBI paCIPOCTPAHEHUS CBETA. 6 https://resh.edu.ru [leHHOCTH HAYYHOTO
https://www.yaklass.ru TIO3HAHWSL.
DKOJIOrMYECKOE BOCIIUTAHHE.
8. JIMH3BI ¥ ONITUYECKUE TIPUOOPBHI. 6 https://resh.edu.ru [leHHOCTH HAYYHOTO
https://phys- TIO3HAHWSL.
0ge.sdamgia.ru DKOJIOrHYECKOE BOCIIUTAHHE.
du3nyecKoe BOCIUTAHUE,
(dbopmHpoBaHue
KYJIBTYPBI 370POBbS U
HMOIMOHATIBHOTO
0JIaronoxyyusl.
Q. PasnosxeHnune 6emoro cBera B CIIEKTP. 3 https://resh.edu.ru [leHHOCTH HAYYHOTO
https://www.yaklass.ru TIO3HAHMS.
DKOJIOTUYECKOE BOCITUTAHHUE.
Paznen 12. KBanTtoBeie siBienus (17 u)
10. | Mcmyckanue v NOTJIONIEHUE CBETa 4 https://resh.edu.ru [leHHOCTH HAYYHOTO
aToOMOM. https://www.yaklass.ru TIO3HAHMS.
DKOJIOTUYECKOE BOCTIUTAHHUE.
11. | CtpoeHHe aTOMHOTO s/Ipa. 6 https://resh.edu.ru [leHHOCTH HAYYHOTO

https://phys-
oge.sdamgia.ru

MO3HAHMS.
JKOJIOTHYECKOE BOCITUTAHUE.
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12. | SlgepHbie peakiuu. 7 https://resh.edu.ru I{eHHOCTH HAYYHOTO
https://phys- TIO3HAHMS.
0ge.sdamgia.ru DKOJIOTHYECKOE BOCIIMTAHHE.
[Tarpuotnueckoe
BOCIIUTaHHE.
[ToBTOpHTENTHEHO-0000MAOIINIA MOTYITH (9 1)
| BCEI'O | 1024
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