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MNOACHUTEJBbHASA 3AIINCKA
PabGouast mporpamma mo mnpeamery «®Pusnka» (mpeameTHas obnacTh «EcTecTBEHHO-HAy4HBIC MPEIMEThI») COCTaBJICHA Ha OCHOBe TpeOoBaHUi K
pe3yJibTaTaM OCBOEHUS IIPOrpaMMbl OCHOBHOT'O O0IIEr0 00pa30BaHuUs B COOTBETCTBUH C:
- Ilpukazom MunucrepctBa npocsenienus Poccuiickoir ®eneparuun ot 31.05.2021 Ne 287 «O06 yrBepkaeHun ¢eaepajbHOr0 TOCYIapCTBEHHOTO
00pa30BaTeNBLHOTO CTaHAapTa OCHOBHOTO o0miero oopazoBanus» (3apeructpupoBan 05.07.2021 Ne 64101) ¢ usmenenusmu ot 18.07.2022 Ne 568 “O
BHECCHMH M3MEHEHUN B (he/lepasIbHBIA TOCYAapCTBEHHBIM 00pa30BaTeIbHBIA CTaHAAPT OCHOBHOTO 0011ero odpazoBanus’ (3apeructpuponan 17.08.2022
Ne 69675)
- Ilpukazom MunucrepctBa mnpocBemenus Poccuiickorr ®eneparuu ot 18.05.2023 Ne 370 “O06 yrBepxaeHuu (enepanpbHO 00pa3oBaTeIbHON
MPOrpaMMbI OCHOBHOT'O 00111eT0 00pazoBanus’ (3apeructpupoBan 12.07.2023 Ne 74223)
- OCHOBHOW 00pa30BaTelbHOI MPOrpaMMOl OCHOBHOTO OOIIEro 0Opa3oBaHWs MYHHIIMIIAIBLHOTO OIOJKETHOrO O0O0IIe00pa30BaTEIbHOIO YUPEKICHUS
cpenHeit oomeodpaszoBaTebHOM KO Ne 4 mvenun JI.M.30m0TyXuHOI;
- IOPSIIKOM Pa3paboTKH, 0OPMIICHHS U YTBEPKACHUS pabodHnX Iporpamm;
- ¢ yuetoM paboueii mporpammel Boctiutanuss MbBOY COL Ne 4 umenn JI.M.30m0TyXuHOM;
Copepxanue mporpamMmbl 1o (uU3MKe HampaBlieHO Ha (HOpPMHUpPOBAHHE €CTECTBEHHOHAYYHOM TI'PaMOTHOCTH OOYYAIOIIMXCS U OPraHU3AlMI0 WU3YYEeHUS
(GU3MKK Ha AEATEIBHOCTHOW OCHOBE. B mporpamMme 1o Gpu3uKe yYUTHIBAIOTCS BOZMOKHOCTH y4eOHOTO mpeaMeTa B peanusanuu tpedoanuit ®I'OC OO0
K TUTAHUPYEMBIM JIMYHOCTHBIM M METANpPEAMETHBIM pe3ylibTaTaM 00Yy4YeHUs, a TAK)KEe MEXKIIPEAMETHbIE CBA3H €CTECTBEHHOHAYUHBIX YYEOHBIX MPEIMETOB
Ha YPOBHE OCHOBHOI'O OOLIET0 00pa30BaHHUS.
®duszuka ABISETCS CUCTEMOOOPA3YIONINM ISl €CTECTBEHHOHAYUHBIX Y4EOHBIX MPEIMETOB, OCKOIbKY (PU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOLIECCOB U
SBIICHHUI, WM3y4aeMbIX XUMHEW, OHOJOTHeW, acTpoHOMHEeW M (u3nyeckod reorpadueil, BHOCHT BKJIQJ B €CTECTBEHHOHAYYHYIO KapTHHY MHPA,
IPeoCTaBIIsAeT Hanbosiee ICHbIE 00pa31bl IPUMEHEHHs HAyYHOTO METO/Ia MO3HAHMSI, TO €CTh Crloco0a MoJIy4yeHHsI JOCTOBEPHBIX 3HAHUI 0 MUpe.
OpHa U3 rIaBHBIX 3a/1a4 (U3MUECKOro 00pa30BaHUs B CTPYKTYpe oOlIero o0pa3oBaHusi COCTOUT B (POPMHUPOBAHUM €CTECTBEHHOHAYYHO IPaMOTHOCTH U
MHTepeca K HayKe y 00y4aromnmxcsl.
N3ydyenne ¢usuku Ha 0a30BOM YpOBHE IIpeNIoyiaraeT OBJAJCHUE CIEAYIOIIMMH KOMIIETEHTHOCTSMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IrPaMOTHOCTb:
Hay4YHO OOBSCHSTH SIBJICHUS,
OLICHUBATh U IOHUMAaTh OCOOCHHOCTH HAy4YHOTO MCCIIEAOBAHUS; UHTEPIPETUPOBATH JaHHbIE U UCIIOIB30BaTh HAyYHbIE JOKA3aTebCTBA
JUIS TIOJTYY€HHUS BHIBOJIOBY.
[TpuoputeTHBIME HETSAMU 00yueHUs! GU3UKHU B 7—9-X Ki1accax sIBISIOTCS:
* mpuoOpeTeHHe HHTepeca M CTPeMJIEHHs OOydYalolUuXCsl K HaydyHOMY H3YYEHHIO MPHUPOAbI, Pa3BUTHE HUX HUHTEIIEKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEN;
* Ppa3BUTHE NPEACTABICHUI 0 HAYYHOM METO/I€ MO3HAHUSI U (POPMUPOBAHHE UCCIIEIOBATENLCKOIO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;
* (¢dopMUpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3ylbTaTa U3yUYeHUs OCHOB CTPOSHUS MaTepuu M PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKU;
* (dopMupOBaHUE IPEICTABICHUN O PO GUUKH JUIsl pA3BUTHS JPYTUX €CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJIOTHUI;



* Ppa3BUTHE NPEICTABICHUN O BO3MOXHBIX chepax Oynymiel mpodecCHOHATBHON NIEATEIBHOCTH, CBI3aHHON ¢ (DU3MKOW, MOATOTOBKA K JallbHEHIIEMY
00yUYEHUIO B 3TOM HaIlPaBIICHUHU.

JIOCTIKEHHE ATHX LIeJIel TPOTrpaMMBl 1o (pU3KKe Ha YpOBHE OCHOBHOTO 0011er0 00pa3oBaHusl 00eCTIeYMBACTCS PEIICHUEM CIIETYIONNX 3a/au:

* mpuoOpeTeHHe 3HAaHUM O TUCKPETHOM CTPOSHUH BEILIECTBA, O MEXAHUYECKUX, TETIOBBIX, JJIEKTPUUECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

* MpUOOpETeHHE YMEHHUH OIUCBHIBaTh M OOBACHATH (PU3MUECKUE SIBICHUS C UCTIOIH30BAHUEM ITOJTyYCHHBIX 3HAHUIA;

* OCBOGHHE METOJIOB PEIICHUS MPOCTEHINMX PacuETHBIX 33/a4 C HCIOIb30BaHHEM (U3HUECKUX MOJENEeH, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX
3ajauy;

* pa3BUTHE YMEHMH HAOIIOJaTh NPUPOAHBIC SIBICHUS M BBIIOJIHATH OMNBITHI, Ja0OpaTopHble pPabOThl M HKCIEPUMEHTaJbHbIE HCCIEAOBAHUSA C
HCII0JIb30BAaHUEM U3MEPUTEIBHBIX IPUOOPOB;

* oOocBoeHHE MPHUEMOB pabOTHI ¢ MHpopMaIUeil GU3NIECKOro CoAepKaHus, BKIIIOUas HHPOPMAIUIO O COBPEMEHHBIX JOCTHXKEHHUSIX (U3UKH, aHAIIU3 U
KPUTHYECKOE OllCHUBAaHNE HH(pOpMaIuy;

* 3HAKOMCTBO cO cdepamMu  NpodecCHOHATBHOW  JIEATEIbHOCTH, CBA3AHHBIMU C (DU3HKOWM, U COBPEMEHHBIMU TEXHOJOTUSIMU, OCHOBAaHHBIMU Ha
JTOCTIDKEHUSIX (PU3NIECKOI HAyKH.

Cornacno yueoHomy mrany MbOY COIL Ne4 nmenu JI.U. 3010TyxuHO# Ha n3ydyeHue pU3UKU OTBOAUTCS: B 7 Kilacce — 68 yacoB (2 yaca B HeZIeN0), B 8
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 102 yaca (3 gaca B Heneno), Bcero 238 4acos.

[Ipennaraemelii B mporpamme 1o (Qu3uke NepedeHb JabOpaTOpHBIX Pa0OT M ONBITOB HOCUT PEKOMEHJATENbHBIA XapakTep, YUUTedhb JelaeT BhIOOp
IIPOBEJCHUS J1a0OpAaTOPHBIX pPadOT U OMNBITOB C YYETOM MHIUBUAYAIbHBIX OCOOEHHOCTEW OOydarolUXCs, CIHMCKA 3KCIEPUMEHTAJIbHBIX 3aJlaHuM,
mpeiaraéMbix B paMKax OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa Mo (hU3HKeE.

Jlyig peanu3aluy NporpamMmbl UCIOJIb3YIOTCS Y4€OHUKH, JONMYIIEHHbIE K UCIOJIb30BaHUIO IIPU PeaIn3alui UMEIOIINUX IOCYAApCTBEHHYIO aKKPEIUTaLU 0
0o0pa3oBaTeNbHBIX MPOTrPaMM HAYaJbHOTO OOLIEro, OCHOBHOIO OOILEro, CpeAaHero oomero oOpa3oBaHMs OpraHU3ALMSIMU, OCYIIECTBIISIOIIUMHU
00pa3oBaTeNbHYIO JeATeTbHOCTD, Mpuka3oM MuHmpocserieHus ot 21.09.2022 Ne 858:

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE

N3ydyenue ¢u3MKu Ha YpPOBHE OCHOBHOrO 00miero oOpa3oBaHHMsl HAaNpaBiI€HO Ha JIOCTH)KEHUE JMYHOCTHBIX, METANPEAMETHBIX M MPEIMETHBIX
00pa3zoBaTeIbHBIX PE3YIbTATOB.

JInyHOCTHBIE pe3yJIbTAThI

B pesynbrare usydeHus (U3MKM Ha YpOBHE OCHOBHOTO oOmiero oOpa3oBaHusy oOydaromerocst 6yayT cOpMHpPOBAHbI CIEAYIOIINE JTUYHOCTHBIE
pe3yNbTaThl B 4aCTH:

1) naTpHoTHYECKOro BOCHHTAHUS:

- IPOSIBJICHHE MHTEpeca K UCTOPUHM U COBPEMEHHOMY COCTOSIHHIO POCCUMCKON(H3MYECKON HAYyKH;

- IEHHOCTHOE OTHOILIEHHUE K JIOCTUKEHUSIM POCCUHCKUX YUEHBIX (DU3UKOB;

2) rpaIaHCcKOro H IyXOBHO-HPABCTBEHHOI0 BOCTIHTAHMS:

- TOTOBHOCTh K aKTUBHOMY YYacTHIO B 0OCYXJIEHUU OOLIECTBEHHO-3HAYMMBIX M ITHUECKHUX IPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM



TOCTIKEHUH (pr3ukm;
- 0CO3HAaHUE BA)KHOCTH MOPAJIBHO-3THYECKUX IIPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) ICTETHICCKOTO BOCIIMTAHUS
- BOCIIPHUATHUEC OCTCTUUCCKUX KAYCCTB (1)H3H‘ICCKOI>1 HaYyKHU: et TapMOHHUYHOI'O IMOCTPOCHUA, CTPOIr0OCTH, TOYHOCTH, JAKOHUYIHOCTHU,

4) neHHOCTH HAYYHOTO NO3HAHMS:

- OCO3HaHME LICHHOCTU (PM3UYECKOM HAyKHM KaK MOIIHOIO MHCTPYMEHTa MO3HAHMUS MHUPA, OCHOBBI PAa3BUTHUs TEXHOJOIHMH, Ba)kHEHIEH cocTaBisrolei
KYJIBTYpPBI;

- pa3BUTHE HAyYHOH JII0003HATEIBHOCTH, MHTEPECa K UCCIIEI0BATENbCKOM 1€ TEIbHOCTH;

5) hopmMupoBanus KyJbTYpPbI 310POBbS H SMOIIHOHAJILHOTO 0JATOIIOIYYHS:

- OCO3HaHME ILIEHHOCTH 0e30macHOro obpas3a >KM3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpE, BaKHOCTH IpaBHi O€30IacHOrO IIOBEAEHHS Ha
TPAHCHOPTE,HA IOPOrax, ¢ HEKTPUYECKUM U TEIJIOBBIM 000pPYJOBAHUEM B JIOMAIIIHUX YCIOBUSX;

- ¢()OpMUPOBAHHOCTH HABBIKA Pe(PIEKCUH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MPaBa y APYroro 4eI0BeKa;

6) TpynoBoro BocnuTaHus:
- aKTUBHOE y4acTHE B PELIEHUM IPAKTHUUECKUX 3a]1ad (B paMKax ceMbH, 00pa30BaTeNbHON OpraHu3aliu, Topoja, Kpasi) TEXHOJIOTHYECKOW U COLMATIbHOU
HaNpaBJIEHHOCTH, TPEOYIOIHUX, B TOM YUCIIe U (PU3NUECKUX 3HAHUM;

7) 3K0J10rH4eCcKOro BOCHUTAHMS:

- OpHEHTAalMs Ha NMPUMEHEHHE (PU3MUECKUX 3HAHMUU Ui pelIeHHs 3a7a4 B OOJIACTH OKpYKAIOMIeW Cpelbl, TUIAHUPOBAHUS TOCTYIKOB M OIEHKH HMX
BO3MOJKHBIX ITOCIIE/ICTBUI JUIsl OKPY’KaIOLIEeH Cpe/ibl;

- OCO3HaHHE MI00ATBHOIO XapaKTepa HKOJOTHYECKUX MPOOIEM U IyTeH UX peLeHMS,;

8) aganTanuu K M3MEHSIOIMMCS YCIOBHSAM COMMATLHOI M PUPOIHOIL Cpe/bI:

- IOTPeOHOCTh BO B3aMMO/IEHCTBUYU IIPU BHITIOJHEHUH UCCIIEI0OBAaHUI U MPOEKTOB (pU3MUECKON HANpPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM IPYTHX;

- TOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 IMPAaKTHYECKYIO AEATENbHOCTh; MOTPEOHOCTh B (POPMHMPOBAHWU HOBBIX 3HAHUN, B TOM 4YHCIE
(GbopMyNnpoBaTh UIEH, TOHATHS, TUIOTE3bI O (PU3NUECKUX OOBEKTaX U SIBJICHUSIX;

- OCO3HaHME JePUINUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00JacTH (PU3UKY;

- IUIAaHMPOBAHHE CBOETO Pa3BUTHS B MPUOOPETEHMM HOBBIX (DU3MUECKMX 3HAHWIl; CTpEMJIEHHWE aHAJIU3UPOBATH M BBIABIATH B3aUMOCBSI3U MPUPOJBL,
00111eCcTBa ¥ PKOHOMHKH, B TOM YHCIIE C UCMOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

- OIIEHKAa CBOMX JAEHCTBUI C YUYETOM BIMSHUS Ha OKPYKAIOUIYIO CPENY, BO3MOMKHBIX TJI00aIbHBIX ITOCIIEICTBHUI.

MeTanpeamMeTHblie pe3yabTaThl

B pesynbpTaTe ocBOEHUS MporpamMmbl MO (PU3KMKE HA YPOBHE OCHOBHOIO 00IIero obpa3zoBaHus y oOydaromierocst 0yayT chopMHpOBaHbI METAlIPEIMETHBIC
pe3yNbTaThl, BKIIIOYAIOIIUE TTO3HABATEIbHbIE YHUBEPCAIbHbIE YUEOHbIE 1eCTBHS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHbBIE YUEOHbIE IeHCTBUS, PETYISATUBHbBIE
yYHHUBEpCaIbHbIC yUeOHbIE TeHCTBUA.

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE Y4eOHbIe 1eliCTBUS

ba3oBble Jjornueckue AeMcTBUA:



- BBISIBIISATH U XapaKTePU30BaTh CYIICCTBCHHBIE TIPU3HAKU OOBEKTOB (SIBJICHUH); YCTAaHABIMBATH CYIIICCTBEHHBIN MPU3HAK KIacCU(DUKAIIUN, OCHOBAHUS TS
0000IIICHNS U CPAaBHEHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B paCCMATPUBAEMBbIX (DaKTax, TaHHBIX U HAOIIOACHHSIX, OTHOCSIIUXCS K (PU3NICCKUM SIBIICHUSIM;

- BBIABIIATH MPUYUHHOCIEACTBEHHbIE CBSI3M MPU U3YYEHUU (DU3HUECKUX SBJICHHUM U IPOLIECCOB, JIeJaTh BBIBOABI C MCIOJIb30BAaHUEM JACITYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIFOUCHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3IX (PU3NICCKUX BEITUYHH;

- CaMOCTOSITeNIbHO BBIOMpATh CIOCO0 pemieHus y4eOHOH (u3nueckol 3amauu (CpaBHEHHE HECKOJIBKMX BapHUaHTOB peIlIeHUs, BBIOOp Haumbosee
MOAXOSIIETO C YYETOM CaMOCTOSITEIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejhLcKue AeiCTBUA.

- HUCIIOJIb30BaTh BOMPOCHI KaK HCCJIENI0BATEIbCKUN MHCTPYMEHT IMO3HAHUS; MPOBOJUTH IO  CAMOCTOSITEILHO  COCTaBJICHHOMY  IUIAHy  OIIBIT,
HECJIOKHBIA (PU3MUECKUN HKCIEPUMEHT, HEOONbIIoe HCCaeIoBaHUuE (U3NYECKOTO SIBICHUS;, OICHMBAaTh HAa MPUMEHHUMOCTh U JIOCTOBEPHOCTH
WH(OPMAIIHIO, TIOTYYCHHYIO B XOJI¢ MCCIICIOBAHMS HITH YKCIICPUMEHTA;

- CaMOCTOATENBHO (POPMYIUPOBATh 0000IIEHHUS U BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHUS, OIIbITA, UCCIICIOBAHMUS,

- MPOTHO3UPOBATH BO3MOXKHOE JIaJIbHEHIIIee pa3BUTHE PUINICCKUX MTPOIIECCOB, a TAK)KE BBIIBUTATh TIPEIIONIOKEHUS 00 X PA3BUTHUU B HOBBIX YCIOBUSAX H
KOHTEKCTaxX.

Pa6ora ¢ undopmanmeii:

- IPUMEHATh  pa3jMyYHble METOJbl, HWHCTPYMEHTBI M  3allpochl MpH  MOHUCKE W 0TOOpe MH(OPMALMU WM JAHHBIX C YYETOM MPEIOKESHHON
yaeOHoI pu3uveckoi 3a1auu;

- aHaJIM3UPOBAThH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUJIOB U (POPM MpEACTABICHUS;

- CaMOCTOSITENILHO BBIOMpATh ONTUMAIBHYIO (GOpMY TPEACTABICHUS HH(DOpPMAIMK M WILIIOCTPUPOBATH pElIacMble 3a/1adll HECIIO)KHBIMU CXEMaMH,
auarpaMMaMu, HHOU rpadukoi U uX KOMOUHAIIHSIMH.

KoMMyHUKaTHBHBIE YHHBePCcATbHbIE YUeOHbIE el CTBHUS:

- B X0Jie 00CyXJIeHUs yueOHOro mMaTepuana, pe3yabTaToB JabOpaTOpHBIX pPabOT U MPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOil TeMbl U
BBICKA3bIBaTh UJICH, HAIICJICHHBIC HA PEIICHUE 3a/1a4d U TOA/IepKaHue OJ1aroKeIaTeIbHOCTA OOIIECHHS;

- COTIOCTABJIATh CBOU CYKIEHUS C CY)KJIEHUSMU APYTUX YIaCTHUKOB JUANIOTa, OOHAPYKUBATh Pa3IU4Me U CXOACTBO MO3UIIUH;

- BBIPQ)KATh CBOKO TOYKY 3PEHHUS B YCTHBIX U TUCHMEHHBIX TEKCTAX;

- MyOJUYHO TPEJCTABNIATH PE3YIbTAThl BHITOTHEHHOTO (DU3MUECKOTO OMbITa (AKCIIEPUMEHTA, UCCIIEIOBAHMS, IPOEKTA);

- IOHUMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHON Y HHINBUyaTbHOW PabOTHI IPH PEIICHUN KOHKPETHOU (PU3HUECKOM MPOOIEMBIL;

MPUHUMATD IEJIM COBMECTHOM NEATEIbHOCTH, OPTaHU30BBIBATh JEHCTBHS MO €€ JOCTHIKEHHIO: PAaCIPEeNsITh POJIU, 00CYKIaTh MPOIECCH U Pe3yIbTaThl
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJIEH;

- BBITIOJIHATH CBOIO YaCTh pa0OTHI, JOCTUTAsT KAYECTBEHHOTO pe3yibTaTa M0 CBOEMY HAIPABICHUIO U KOOPIUHHUPYSI CBOU ACHCTBUS C APYTUMHU WICHAMU
KOMaH/Ibl;

- OIICHMBATh KA4€CTBO CBOETO BKJIAJIa B OOIIMIA MIPOIYKT MO KPUTEPHUSIM, CAMOCTOATEIHHO CHOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOCHCTBHUS.
PerynsiTuBHble yHUBEpPCAJIbHbIE Y4eOHbIE 1€l CTBUA

Camoopranmuzanmus:



- BBISIBJIATH TPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYalUsX, TPEOYIOIUX /IS peleHns: GU3NIECKUX 3HAHUMH;

- OPUEHTUPOBATHCS B PA3IMYHBIX TOJIX01aX MPUHITHS PEIICHUH (WHIUBUIyaIbHOS, TPUHATHE PEIICHUS B TPYIIE, IPUHATHE PEIICHUHN TPYIIION );

- CaMOCTOSATEIBLHO COCTABJIATH ANTOPUTM pEIICHHUS (PU3NYCCKOW 3a/laydl WM TUTAHA HCCIICIOBAHUS C y4ETOM HMMEIOIIUXCS PECypCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATh Mpe/jiaraeéMble BApUAHTHI PEIICHUH;

- IeNnath BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbII HHTE/JIEKT:

- 1aBaTb aI[eKBaTHyIO OI_ICHKy CI/ITyaLII/II/I nu HpennaraTL IJ1aH Cé HU3MCHCHUA,

- OOBSICHATH MPUYMHBI TOCTHXKCHUS (HEIOCTUKEHUS ) PEe3yJIbTaTOB JACATEIBLHOCTH, IaBaTh OIEHKY TPUOOPETEHHOMY OIBITY;

- BHOCUTH KOppCKTI/IBLI B ACATCIBbHOCTH (B TOM YHUCJIC B XOJ BBIIIOJIHCHUS (1)I/I3I/I‘ICCKOF0 HCCICOOBAHUS UIIN HpOGKTa) Ha OCHOBC HOBBIX O6CTO$ITCJIBCTB,
W3MEHUBILUXCS CUTYallUi, yCTAHOBJICHHBIX OMHUOOK, BOSHUKIIIUX TPYIHOCTEH;

- OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBUIM;

- CTaBUTH ceOsl Ha MECTO JPYroro 4eJoBeKa B X0J1€ CIopa WK JUCKYCCUU Ha HAYYHYIO TeMY, TOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTHKY JPYToro;

- IPU3HABATH CBOE MPABO Ha OMIMOKY MPH PeIeHNH (HU3NIECKUX 3a/1a4 WIH B YTBEP)KACHUAX HA HAYYHBIC TEMBI 1 TAKOE JKE MPaBO APYTOTO.

IIpeameTHbIe pe3yabTaThl

K koHIy 00y4enus B 7 KJiacce peMETHBIE pe3yIbTaThl HA 0230BOM YPOBHE JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YYAIOIINXCS YMEHUMN:

- WCTIONIB30BATh MOHATHUS: (PU3NYECKUE M XUMHUCCKUE SIBIICHUS, HAOMIOACHNE, SKCIIEPUMEHT, MOJIENb, THIIOTE3a, SANHUIIB (PU3UIECKUX BEITUYMH, aTOM,
MOJIEKYJla, arperaTHble COCTOSIHHSI BellecTBa (TBEpAOE, KHUAKOE, Ta3000pa3HOE), MEXaHHWYeCKOe JBIDKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
MIPSIMOJIMHEITHOE ), TPACKTOPUSI, pAaBHOACHCTBYIOMIAs cuil, nedopmarus (ynpyras, IiacTU4ecKas ), HeBECOMOCTh, COOOIIAOIIUECS COCY/IBI;

- pasznuyath sBieHus (Auddysus, TEmaoBoe IABMKEHHE YACTHI[ BEIIECTBA, PAaBHOMEPHOE JBUKEHHE, HEpPaBHOMEpPHOE IBUKCHHE, WHEPIIHS,
B3aMMOJICHCTBHE TeJ, pPaBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OCBHIO BpalleHHs, Iepeaada TaBICHUS TBEPIABIMU TellaMH, JKUAKOCTIMH M Ta3aMH,
aTMoc(epHOe NaBlieHUE, TUIaBaHHWE Tell, MPEBPAIlEHUS MEXaHWYECKOW JHEPrHH) MO OMUCAHHIO HUX XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEeMOHCTPHPYIOIINX JaHHOE (PU3NIECKOE SIBIICHHE;

- pacmio3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NYECKUX SBIECHUHN B OKPYKAIOIIEM MUPE, B TOM 4Hclie (U3MUECKUe IBICHUS B IPUPOJIC: TPUMEPHI IBU KESHHUS
C Pa3JIMYHBIMH CKOPOCTSIMHU B )KMBOW M HEXKUBOW MPUPOJE, IEHCTBHE CHIIBI TPEHHS B MPHUPOJIE U TEXHHUKE, BIMSHAE aTMOC(EPHOTO TaBICHUS Ha KUBOU
OpraHu3M, IJIaBaHUE PbIO, ppIYaru B TeJe 4YeJIOBEKa, MPU ATOM MEPEBOJUTH MPAKTUYECKYIO 3a7adyy B y4eOHYIO, BBIIENSATH CYIIECTBEHHBIE CBOIICTBA
(mpu3Haku) GU3NUECKUX SBICHUM;

- OMUCHIBATh W3YYEHHBIE CBOMCTBA Tel M (PU3WYECKUE SIBICHUS, UCTONB3Ys (DU3MUECKHe BETUYHMHBI (Macca, 00BhEM, MIOTHOCTh BEIIECTBA, BPEMs, MYTh,
CKOPOCTB, CPEITHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC Tela, CHIIa TPEHHS, JaBlieHne (TBEPAOTO Teja, KHUIKOCTH, Ta3a), BRITATKUBAIONIAS CHUIIA,
MeXaHH4YecKas paboTa, MOIIHOCTh, IJICUO CHJIBI, MOMEHT CHIIbI, KOX(PGUIIMEHT MOJIE3HOTO NEHCTBHS MEXaHH3MOB, KMHETHYECKas W MOTEHIMAIbHAs
SHEPIHsi), TPH OIMUCAHWW TPABUIBHO TPAKTOBATH (DM3WYECKHN CMBICI HCIOJIB3YEMBIX BEJHMYWH, UX OOO3HAYCHHS W EAWHUIBI (DU3NYECKUX BEIWYHH,
HaXOJUTh (POPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEJTMUUHY C IPYTHMH BEIMUYWHAMHU, CTPOUTH IpaUKH U3YUYEHHBIX 3aBUCUMOCTEH (PU3MUeCKUX
BEJIMYWH;

- XapakTepu30BaTh CBOMCTBA TeN, (U3UUYECKUE SIBICHUS M MPOIECCHI, UCIIOIB3Ys MpaBHiia CIOKEHUS CHII (BJIOJIb OJHOW MpsMOM), 3akoH ['yka, 3aKoH



[Tackans, 3akoH Apxumena, IPaBUIIO paBHOBECHUS pblyara (0JI0Ka), «30JI0TOE MPABUIIO» MEXaHUKHU, 3aKOH COXPAHEHUSI MEXaHUYECKOH YHEPTrUuH, MPU STOM
JlaBaTh CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMChIBATh €r0 MAaTEMaTHYECKOE BBIPa)KEHUE;

- 00BACHATH (PU3UYECKHE SBJICHHS, IIPOLIECCH] U CBOMCTBA TEJI, B TOM YHCJIE M B KOHTEKCTE CUTYAIMi MPAKTHKOOPHEHTUPOBAHHOTO XapaKTepa: BhISBIISATh
IPUYMHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE M3 1—2 JIOrMYECKMX IIaroB ¢ Onopod Ha 1—2 M3y4eHHBIX CBOWCTBA (PM3UYECKUX SIBICHUH,
(U3NIECKUX 3aKOHA M 3aKOHOMEPHOCTH;

- pemiaTh pacuéTHble 3a/1a4u B 1—2 neiicTBUsA, UCTIONIB3YS 3aKOHBI U (POPMYJIbI, CBS3bIBAIOLINE (PU3HMUECKUE BETMUMHBL: HA OCHOBE aHAJIN3a YCIOBUS 3a1a4l
3allUCbIBATh KPAaTKOC YCJIOBHUC, IMOACTABIIATH (1)I/I3I/I‘-IGCKI/I€ BCJIMYHHBI B q)OpMYHBI " IPOBOJUTH paC‘IéTBI, HaxXOJUThb CIIPAaBOYHLIC JAHHBIC, HGO6XOI[I/IMBIG
JUIsl peLIeHus 3a/1a4, OLICHUBATh PEAIMCTUYHOCTD MTOJTy4YeHHOH (PU3HMUECKON BEITUYMHBI;

- paciio3HaBaTb Hp06HeMBI, KOTOPBIC MOXHO PpCHIMTH IpHU IMOMOIIU (1)I/I3I/I‘IGCKI/IX MCTOHOB, B OIIMCAHUH HCCICAOBAHHA BBIACIIATH IMPOBEPACMOC
IpeanoiaokKeHne (FUIoTesy), pa3jinyaTh M HMHTEPHPETHPOBATh IOIYYEHHBIH pe3ysbTaT, HaXOJIUTh OIIMOKM B XOJE OIBITA, JIeJIaTh BBIBOJBI MO €r0
pe3yabTaram;

- IIPOBOJIUTH OIBITHI 10 HAOMIOJCHUIO (PU3MUYECKUX SABICHUN WM (QU3UUECKUX CBOMCTB Tell: (hOPMYJIMPOBAThH NMPOBEPSEMbIE MPEAION0KEHHsI, COOUPATh
YCTAaHOBKY M3 IMPCAJIONKCHHOI'O 060py110BaH1/1;1, 3a1ucChiBaTh XOJ OIIbITa H q)OpMy.HI/II)OBaTI) BBIBO/JIbI; BBIIIOJHATL IMPAMBIC H3MCPCHHA PACCTOSHUA,
BPEMEHH, Macchl Teja, 00bEMa, CUIIbl U TEMIEpPaTypbl C HUCIOJIb30BAHUEM AHAIOTOBBIX M IU(POBBIX MPUOOPOB, 3aMUCHIBATh MOKA3aHUS NMPUOOPOB C
y4€TOM 33]aHHOM aOCOJIFOTHOM MOrPELIHOCTH U3MEPEHMUI;

- MPOBOJUTH MCCJIEOBAHUE 3aBUCUMOCTH OAHOM (pU3MuUecKoW BEIMYMHBI OT JAPYrOM C HCIOJIb30BAaHMEM HPAMBIX H3MEPEHHH (3aBUCUMOCTH IyTH
PaBHOMCPHO ABMWIXYHIECTOCA TCJIa OT BPEMCHH JABUIKCHHA TCJId, CHUJIbI TPCHHA CKOJILKCHHA OT BECa TCJIa, Ka4YCCTBa O6pa60TKI/I HOBerHOCTCﬁ TCII U
HE3aBUCHUMOCTH CHJIBI TPEHHs OT IUIOILAAM COIPUKOCHOBEHHUS TeN, CHJIbl YHIPYTOCTH OT YAJMHEHUs NPYKUHbBI, BBITAJKUBAIOIIEH CHUIBI OT 00BEMaA
MOTPYXEHHOW YacTU Tejla U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH T€jla, OT INIyOMHBI, Ha KOTOPYIO MOIPYKEHO TE€JO, YCIOBHUM
IUTaBaHUS TeJl, YCIOBHM paBHOBECHs pblyara M OJIOKOB, Y4acTBOBATh B IUIAHUPOBAHMM Y4eOHOTO MCCIEIOBAaHUS, COOMpAaTh YCTAaHOBKY M BBIOJHSATH
WU3MEPEHHUS, CIeAYs PEIJIOKCHHOMY TUIaHy, PUKCUPOBATH PE3yabTaThl MOTYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJTUYHH B BUJIC MPEJIOKEHHBIX TAOJIHIL
U rpaUKoOB, e1aTh BBIBOABI 110 pe3yabTaTaM HCCIeI0BaHHUS;

- IIPOBOJUTHL KOCBCHHBLIC U3MCPCHUA (1)H3H‘I€CKI/IX BCJIMYHUH (HJ'IOTHOCTI) BEUICCTBA KHUJIKOCTHU U TBép}IOFO TCJIa, CHUJIa TPCHHUA CKOJIBXCHUA, NABJICHHUC
BO3/yXa, BHITAJIKWBAIOLIAsl CUJIA, JEHCTBYIOMIAs HA MOTPYKEHHOE B )KUJKOCTh TEJI0, KOA(P(UIIMEHT MOJIE3HOT0 ASUCTBUS MPOCTHIX MEXaHU3MOB), CIEAys
HpGZ[J'IO)KCHHOI\/'I HHCTPYKIUU: IPH BBIITOJIHCHUHA I/ISMepeHI/Iﬁ C06I/IpaTB OKCIICPUMCHTAJIBHYIO YCTAHOBKY U BBIYUCIIATH 3HAUYCHUC MCKOMOM BCIINYHHBI,

- co0IMI0/1aTh MpaBUJia TEXHUKHM 0€30MacHOCTH NMpH padoTe ¢ 1abopaTOPHBIM 000PYI0BaHHEM;

- yKa3bplBaTh IMPHUHLMUIBI AEHCTBUS NPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETP, AMHAMOMETP, COOOIIAIOIIMECS COCYIbl, OApOMETp, pblUar,
MOJIBUKHBIM U HETIOABMKHBIN OJI0K, HAKJIOHHAS TIOCKOCTh;

- XapaKTepu30BaTh MPUHLMUIIBI JEHCTBUS U3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOWCTB C OMOPON HA MX OMHMCAHUA (B TOM 4YHCIE: MOALIUITHUKH,
YCTPOMHCTBO BOJOIPOBOJIA, THPABIMUECKUH MTpecc, MAHOMETP, BHICOTOMED, MOPIIHEBON HACOC, apEOMETp), UCTIONb3Ys 3HAHUSA O CBOMCTBAaX (pU3MUECKHX
SIBJIGHUN U HEOOXO0AUMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

- NPUBOJIUTH MPHUMEPHI (HAXOAUTh WHGPOPMALMIO O MPUMEpax) MPAaKTUYECKOTO HCIOJIb30BAaHUS (PU3MUECKUX 3HAHUN B TOBCEJIHEBHOW JKU3HH JUIS
o0ecrnieueHns 6€30MacHOCTH MpU 0OpalleHnu ¢ TpudopaMu U TEXHUYECKUMH YCTPONCTBAMU, COXPaHEHUS 3J0POBbS U COOJIIOIEHNS HOPM SKOJIOTHYECKOTO
MOBEJECHHS B OKPYKaIOLIEH CPeae;



- OCYIIECTBJIATH OTOOp MCTOYHUKOB MH(popMaiyu B VIHTepHETE B COOTBETCTBUU C 3aJlaHHBIM ITOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUH U
yTEéM CpaBHEHHUS PA3JIUYHBIX HICTOUHUKOB BBIAEIATH HHPOPMALIHIO, KOTOPAs SIBJIAETCS IPOTUBOPEUNBOM MIM MOKET OBITh HEJJOCTOBEPHOM;

MCTOJIb30BATh MIPU BBITIOTHEHUH y4eOHBIX 3aJJaHUN HAYYHOIOMYJISIPHYIO JTUTEPATypy (PU3NUECKOTO COJCpIKAaHUs, CIIPABOYHBIE MAaTEPHAIIbI, PECYPCHI CETH
WuTepHer, BnageTs npuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALIMU U3 OAHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

- CO37aBaTh COOCTBEHHBIE KpPAaTKHE MMCbMEHHBIE U YCTHBIE COOOLICHHS HA OCHOBE 2—3 UCTOYHUKOB MH(POPMALUN (PHU3UUECKOTO COIEPIKAHMS, B TOM YHCIIE
nyOoJIMYHO JleNaTh KpaTKUe COOOIIEHUS O pe3yibTaTax IPOEKTOB WM Y4YeOHBIX MCCIEJOBAHUH, MPH 3TOM TIPAMOTHO HCIOJIb30BATh H3YyYECHHBIH
MOHATUIHBIN anmapaT Kypca (PU3HMKH, COITPOBOKAATH BBICTYIUICHUE MPE3EHTALINEH;

- TIpY BBINOJIHEHUH Y4eOHBIX IPOEKTOB U MCCIEIOBAHUMN paclpeesaTh 00sI3aHHOCTH B IPYIIIE B COOTBETCTBUHU C IOCTABICHHBIMU 33/1a4aMH, CIEIUTh 3a
BBIIIOJTHEHUEM IUIaHA JIEHCTBUM, aJIeKBaTHO OLICHWBATh COOCTBEHHBIN BKJIAJ B AESATEIbHOCTD TPYIIIbI, BEICTPAaUBAaTh KOMMYHUKAaTUBHOE B3aUMO/EHCTBUE,
YUUTBIBasi MHEHUE OKPYKAIOLIHX.

K koH1y o6yueHus B 8 kjiacce npeaMeTHbIE pe3ysIbTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPakaTh COPMUPOBAHHOCTh Y O0YUArOIUXCS YMEHUI:

- MCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHHE aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEILECTBA, KPUCTAUINYECKHUE U
amMop(HbIe Tela, HACHIIIEHHBIH U HEHACBILIEHHBIM Map, BIaKHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHH:S 3HEPrus, TEIUIOBOW JBUraTellb, 3J€MEHTapHbIH
ANEKTPUYECKUHN 3apsf], AJIEKTPUUYECKOE I0JI€, MPOBOJHUKUA U JUAIEKTPUKH, MOCTOSHHBIA 3JIEKTPUYECKUH TOK, MAarHUTHOE IOJIE; pa3juyarh SIBJICHUS
(TeruioBoe pacHIMpeHue U cxKaTue, Terionepeaaya, TerioBoe paBHOBECHE, CMayMBaHMe, KalWUIIPHbIE SBJICHUS, UCIIapeHue, KOH/IeHCalus,
IUIaBJIEHUE, KpHUCcTaulM3auus (OTBEpJEBAaHUE), KWIIEHUE, Teronepeaaya (TEIUIONpPOBOAHOCTh, KOHBEKIMUS, W3JIY4YE€HUE), DJJEKTpHU3alus Tel,
B3aUMOJICHCTBHE 3apsA0B, ACUCTBUS HIIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJAEHCTBUE MArHUTOB, JEHCTBME MAarHUTHOTO IOJIA Ha
IIPOBOJAHUK C TOKOM, 3JIEKTPOMAarHUTHas WMHIYKIMS) 10 ONHCAHMIO MX XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, JAEMOHCTPUPYIOLIUX JaHHOE
¢buznueckoe SIBICHUE;

- pacro3HaBaTh MPOSIBIEHNE W3YYEHHBIX (PM3MUYECKUX SIBJICHHM B OKPYXAIOLIEM MHUpE, B TOM uucie PU3NYECKUE SBJIECHUS B MPUPOJE: MOBEPXHOCTHOE
HaTsDKEHHE U KalWIISIpHBIE SIBJICHUS B IPUPOJE, KPUCTAILIBI B pupoae, u3nydeHue CoiHila, 3aMep3aHue BoJ0EMOB, MOPCKUE OpH3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEes, CHera, 3JeKTpPUYECKHE SIBICHHUS B arMoc(epe, 3JIEKTPUUECTBO KUBBIX OPraHM3MOB, MAarHUTHOE Moje 3eMiH, Apei( MOICcCoB, poiib
MarHUTHOTO TOJIS ISl )KU3HU Ha 3emJie, MOJIIPHOE CUSIHUE, IIPU 3TOM NEPEBOANTH MPAKTUYECKYIO 3a7auy B YUeOHYIO, BBIJICNISATh CYIIECTBEHHbIE CBOICTBA
(mpu3HaKM) PU3NUECKUX SIBICHUI;

- ONMKCHIBATh M3YYECHHbIE CBOMCTBA TeJ M (PU3UYECKHE SIBICHUS, UCHOJb3YsA (U3NUYECKHUE BEIUYMHBI (TeMIepaTypa, BHYTPEHHSS SHEpPIrHs, KOJIUYECTBO
TEIUIOTHI, y/IebHas TEINIOEMKOCTh BELIECTBA, Y/EIbHas TEIUIOTA IIJIABJICHHS], yIeIbHas TEIUIOTa NapooOpa30BaHus, yAelIbHAs TEIJI0Ta CTOPAHUS TOILIMBA,
KOA(Q(QHUIMEHT MOJIE3HOrO JAEHCTBHS TEIJIOBOM MAaIIMHBI, OTHOCUTENIbHAs BIAXKHOCTh BO3JlyXa, AJIEKTPUUYECKUH 3apsij, cujiaa TOKa, 3JIEKTPUYECKOe
HaInpspKeHUe, COMPOTHUBIIEHUE MTPOBOJHUKA, YIEIbHOE COPOTUBIICHUE BEIIECTBA, paboTa U MOUIHOCTh 3JEKTPUUECKOTO TOKA), MPU OMUCAHUH TPAaBUILHO
TPAaKTOBaTh (PU3MYECKHI CMBICI MCIIOJIb3YEMbIX BEJIMYMH, 0003HAUECHUS U eIMHUIIBI (PU3MUECKUX BEJTMYMH, HAXOAUTh (POPMYIIBI, CBSI3BIBAIOIINE JaHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMHU BEIMUMHAMH, CTPOUTD I'paKK U3yYEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEJIUYUH;

- XapakTepu30BaTh CBOICTBA Tel, (PU3MUECKUE SIBICHUS U MPOLECCHI, UCTIONb3Ysl OCHOBHBIE MOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOW TEOPHU CTPOCHUS
BEIIECTBA, IPUHIIMII CYNEPIIO3ULUH MOJIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHMs 3apsija, 3akoH OMa JJis yyacTKa 1enu, 3akoH Jxoynsa—Jlenna,
3aKOH COXPaHEHUs SHEPTUH, IPU ITOM JIaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA M 3alUCBHIBATh €M0 MAaTEMaTHUECKOE BBIPAKEHUE;



- 00BSACHATH (pU3MUECKHE MPOIECCH] M CBOIMCTBA TEJl, B TOM YMCIIE U B KOHTEKCTE CUTYalluil MPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATH IPUIHMHHO
CIIC/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHWE U3 |—2 JIOTMYEeCKHX IaroB ¢ OMopoil Ha 1-2 u3ydyeHHbIX cBOicTBa (pU3MUYECKHUX SIBICHUH, (PU3NYECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

- pemiaTh pacuéTHbIC 3a/1a4u B 2—3 NeHCTBUSA, UCTIONB3YS 3aKOHBI M (POPMYJIBL, CBSA3bIBAIOIIME (PU3NUECKUE BETMUYMHBL: HA OCHOBE aHAJIM3a YCIOBUS 3a1a4M
3alMCBIBaTh KPATKOE YCJIOBHE, BBISBIATH HEIOCTATOK JAHHBIX Ui PEIICHHs 3a7add, BRIOMPATh 3aKOHBI M (OPMYIbI, HEOOXOAUMBIE I €€ pelIeHHs,
IIPOBOJIUTH Pacu€Thl U CPABHUBATH MOJIyYEHHOE 3HaUeHUe (PU3MUeCKON BEIMYMHBI C U3BECTHBIMH JaHHBIMU;

- pacro3HaBaTh MPOOIEMbI, KOTOPbIE MOYKHO PEHIUTH MPH MOMOIIN (PU3UUECKUX METOI0B, UCHOJB3Ysl ONMCAHHE MCCIEIOBAHMS, BBIICIAThH IPOBEPSIEMOe
IPEIIOI0KEHNE, OLIEHUBATh IPaBUIIBHOCTh MOPSI/IKA IPOBEIEHUS UCCIIEJOBAHNUS, 1€1aTh BbIBOBI;

- IPOBOJUTH OTIBITHI 110 HAOIIOACHUIO (PU3UUECKUX SBICHUN MM (PU3NYECKUX CBOMCTB Tel (KaWUISPHBIC SIBICHUS, 3aBUCUMOCTh JABJICHUS BO3IyXa OT
ero o0bEMa, TeMnepaTypbl, CKOPOCTU MPOLIECCa OCThIBAHUSA U HarpeBaHUs MPH U3ITYYEHUU OT I[BETa M3JIydarouled  (Ioryomarliei)  HOBEPXHOCTH,
CKOPOCTh  HCIAPEHHUs  BOJBI OT TEMIIEPATYPHI KUAKOCTH U TUIOIIAAN €€ TIOBEPXHOCTH, AIIEKTPU3ALUS TNl M B3aNMOACHCTBHE AIEKTPHYECKHUX 3apsIOB,
B3aUMO/ICHCTBHE NTOCTOSHHBIX MarHUTOB, BU3yalIH3allls MArHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, JEMCTBUS MarHUTHOTO I10JI1 HA IPOBOJIHUK C TOKOM,
CBOMCTBA 3JICKTPOMArHUTa, CBOWCTBA JIEKTPOABHUTATENs TIOCTOSHHOTO TOKA): (hOpMyIUpoBaTh MpOBEPsieMbIe MPEAIIONIOKEHHs, COOUPAaTh YCTAaHOBKY M3
IIPEUI0KEHHOI0 000PYA0BaHUS, OMMCHIBATH X0 ONbITa U (POPMYJINPOBATH BHIBOJIBI;

- BBINOJIHATH NPSAMBIE M3MEPEHHS TEMIIEPaTyphbl, OTHOCHTEIBHON BIAXXHOCTH BO3/yXa, CHJIBI TOKA, HANPSHKCHUS C HCHOJIB30BAHWEM aHAJIOTOBBIX
puOOPOB U 1aTYNKOB (PU3UYECKUX BEIMUUH, CPABHUBAThH PE3YJIbTaThl U3MEPEHUN C yUETOM 33aHHOM aOCOIIOTHOM MOTrPELIHOCTH;

- TPOBOAMTH WCCIICOBAaHUE 3aBUCHMOCTH OJHOM (U3UYECKOW BEIUYMHBI OT JPYrOd C HCIOJIb30BaHUEM TMPSAMBIX HM3MEPEHHU (3aBUCHUMOCTD
COIIPOTHBJICHUS IPOBOJHHUKA OT €r0 JUIMHBI, IJIOMIAH TONEPEYHOI0 CEUEHHs U yIeIbHOIO CONPOTUBIICHHS BEILIECTBA MPOBOAHMUKA, CUJIbI TOKA, UAYILETro
Yyepe3 MPOBOJHHK, OT HANPSDKEHUS Ha MPOBOJHUKE, MCCIEIOBAHME IOCIIEIOBATEIBHOTO M MApajuICIbHOTO COSIWHEHHH MPOBOJHUKOB): IJIAHUPOBATH
UCClieIoBaHNe, COOMpaTh YCTAHOBKY M BBIIOJHATh U3MEPEHHUs, Cleays NMPEeAIoKEHHOMY IUIaHy, PUKCHUPOBATh PE3yJbTaThl MOJIYYEHHONW 3aBUCUMOCTH B
BUJIe TaOJHII U TPAQHKOB, I€TaTh BEIBOBI 110 pe3yJIbTaTaM MCCIIETOBAHMS,

- IPOBOJUTH KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BETUYMH (yIeNbHas TEIIOEMKOCTh BEIEeCTBAa, CONPOTHUBIIEHHE NMPOBOAHMKA, paboTa M MOIIHOCTb
AIIEKTPHUYECKOTO TOKA): IUIAHUPOBATh W3MEPEHHUs, COOMpATh SKCIEPHUMEHTAIBHYIO YCTAHOBKY, CIemys MpPEUIOKEHHOW HHCTPYKIMH, ¥ BBIYUCISATH
3HAa4YEeHUE BEJIMUYHHBI,

- cOOJI01aTh MpaBUiIa TEXHUKU O€30M1aCHOCTH MpH padboTe ¢ 1a00paToOpHBIM 000PYI0BaHHUEM;

XapaKTepu30BaTh MPUHIMIBI J1EHCTBUS U3yYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOH Ha UX OMMUCAHUS (B TOM YMCIIE: CHCTeMa OTOIUICHUS
JIOMOB, TUTPOMETp, TIapoBasi TypOMHA, aMIIepPMETpP, BOJIBTMETP, CUETUMK DIIEKTPHUECKON SHEPTHH, DIIEKTPOOCBETHTEIbHBIE MPUOOPHI, HarpeBaTeIbHbIC
AJIEKTPONIPUOOPHI (IPUMEPHI), SINEKTPUUYECKHE MPEIOXPAHUTEINH, HIEKTPOMArHHUT, 3JIEKTPOABUTATENb TOCTOSHHOIO TOKA), UCTOIb3Ysl 3HAHUSA O CBOMCTBAaX
(bu3nyecKuX SIBICHUN U HEOOXO0AUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

- pacro3HaBaTh IMPOCTHIE TEXHWYECKUE YCTPOWCTBA M W3MEPHUTENbHbIE MPUOOPHI MO CXEeMaM M CXEMaTHUYHBIM PHCYHKaM (PKUAKOCTHBIH TEPMOMETD,
TEPMOC, TICUXPOMETp, TUTPOMETp, JBHTATe]h BHYTPEHHETO CrOpaHUs, JJEKTPOCKON, pPEOCTaT), COCTaBISATh CXEMbI JJIEKTPUYECKUX Iener ¢
MOCJIeI0BAaTENbHBIM U apaJljieIbHbIM CO€AMHEHUEM AJIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAUEHUS JIEMEHTOB JIEKTPUUECKUX LIETeH;

- NPUBOJTUTH TMPHUMEPHI (HAXOAWTh WHPOPMANHIO O TPUMEpax) MPaKTUIECKOTO HCIIONB30BaHUs (H3MUECKUX 3HAHWN B TIOBCEJTHEBHOW JKU3HH JUIS
obecriedeHus: 6€30MaCHOCTH MPH 0OpaIleHNH ¢ TPUOOPaMU U TEXHUUYECKUMH YCTPOHCTBAMHU, COXPAHEHUS 3/I0POBbsI U COOIIIOJIEHHSI HOPM DKOJIOTHYECKOT O



MOBEJICHUS B OKPYKAIOLIEH CPELE;

- OCYIIECTBJIATh MOUCK MH(pOpManuu (u3ndeckoro cojepkanus B MHTepHeTe, HA OCHOBE MMEIOIIMXCS 3HAHUM M MyTEM CpaBHEHUS JOMOIHHUTEIbHBIX
MCTOYHUKOB BBIJEISATH HH(OPMAINIO, KOTOPast ABISETCS MPOTHBOPEUYMBON MIIM MOXKET OBITh HEJOCTOBEPHOI;

- MCMOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 33JaHUN HAYYHO MOMYJSPHYIO JIMTEPaTypy (PU3MUECKOro coAepi aHHs, CIpPaBOUYHBIE MaTepUasbl, PECYPChI
cetu MHTEpHET, BIageTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, Tpeodpa3zoBaHus HHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B APYTYIO;

- cO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPAaTKHE YCTHBIE CO0OIIeHUs, 000011asi THPOPMAIINIO U3 HECKOJIBKUX UCTOUHUKOB (DU3MYECKOT0 COJIepKaHus, B
TOM 4YHUCIJIC Hy6JII/I‘-IHO MNpCACTaBIATL PC3YJIbTAThI HpOGKTHOfI nJIn I/ICCJICI[OBaTCJIbCKOﬁ ACATCIIBHOCTH, IIPHU 3TOM I'PaMOTHO HCIIOJIbB30BAaTh I/I3y‘-IeHHLII71
MOHATUMHBIN anmapar Kypca QU3uKH, COIPOBOXKAATH BBHICTYIIJICHHE MTPE3EHTAIIUEH;

- TNpHU BBHINOJIHEHUH YYEOHBIX MPOCKTOB W HMCCIECJOBAHUN (PU3MUECKUX MPOIECCOB paCHpeAessaTh OOS3aHHOCTH B TPYHIE B COOTBETCTBUU C
MOCTAaBICHHBIMU 33Jla4aMU, CJIEIUTh 3a BBIIOJHEHHWEM IIJlaHa JCUCTBUH U KOPPEKTHPOBATh €ro, aJeKBaTHO OIEHUBATh COOCTBEHHBIM BKIAJ B
ACATCIIbHOCTD I'PYIIIIbLI, BEICTPAUBATh KOMMYHHUKATUBHOC BSaHMOHefICTBHe, IMPOsABJIAA TOTOBHOCTH pa3speillaThb KOH(l)JII/IKTI)I.

K koHIty 00y4eHus B 9 KJacce MpeJIMETHBIC PE3YJIbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YJIAFOIIMXCS YMEHUM:

- WCIOJIb30BaTh MOHATHUSA: CUCTeMa OTCuéTa, MaTepHUalbHasi TOYKA, TPACKTOPHUS, OTHOCUTEIHHOCTh MEXAaHUYECKOrO ABWXKEHHUA, Aedopmanus (ympyras,
IUIACTUYECKas), TPEHUE, IIEHTPOCTPEMHUTEILHOE YCKOPEHHUE, HEBECOMOCTh M TEPErpy3KH, IEHTP TSHKECTH, aOCONIOTHO TBEPAOE TENO, IECHTP TSHKECTH
TBEPAOrO Tea, paBHOBECHE, MEXaHUUECKHE KOJIeOaHUs U BOJHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK, SJICKTPOMArHUTHBIE BOJIHBI, IIIKATa 3JIEKTP OMarHUTHBIX
BOJIH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTh, CIIEKTPHI HCITYCKAHUS | MOTJIONMIECHUS, allb(a, OeTa- U TaMMa-u3ydeHus, H30TOIbI, SiACpHAs JHEPTeTHUKA,

- pa3nuuath sABJIeHUs (paBHOMEPHOE M HEpaBHOMEPHOE MPSIMOJIUHEIHOE JABIKEHUE, PABHOYCKOPEHHOE MPSAMOJIMHEHHOE JBUKEHHE, CBOOOIHOE MaIeHHE
TEJ, PABHOMEPHOE JBM)KCHHUE TI0 OKPYKHOCTH, B3aUMOJICHCTBUE TEJl, pEaKTUBHOE JIBIKEHHUE, KOJIeOaTeIbHOS IBMKCHHE (3aTyXalONINe U BBIHYXKJICHHBIC
KojeOaHus), pe30HAHC, BOJHOBOE JBIDKEHHE, OTPAKEHUE 3BYKA, MPSAMOJIMHEWHOE pacHpoCTpaHEHHE, OTpPaKeHHWE M TPENIOMIICHHE CBETa, MOJIHOE
BHYTPEHHEE OTpaXCHHE CBETa, pa3JIOKEHHE OeJoro CBeTa B CIEKTP M CJOKEHHE CIEeKTPaJbHBIX IIBETOB, IUCIIEPCUS CBETA, E€CTECTBEHHAS
PaOaKTUBHOCTH, BOSHUKHOBEHHE JIMHEHYATOTO CIEKTPa U3IYUCHHs) 10 OMMCAHUIO UX XapaKTEPHBIX CBOICTB M HA OCHOBE OMBITOB, IEMOHCTP UPYIOIIHX
TaHHOE (PU3MUECKOE SBIICHUE;

- pacmo3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NYECKUX SBICHUHN B OKPYXKAIOIIEeM MHpe (B TOM yucie (pu3ndeckue sBIeHUs B IPUPOJE: MPUIUBBI U OTIUBBL,
nerkeHne 1miaHeT COJTHEUHOW CHCTEMBI, PEAKTUBHOE JIBHKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB JKMBOTHBIMH, 3eMJICTPSCEHUE, CCHCMHUYECKUE
BOJIHBI, I[yHAMH, 13XO, I[BETa Tel, ONTHUYECKUE SIBICHUS B MPUPOJE, OMONOrHYecKoe ACHCTBHE BHUAUMOTO, yIbTPa(HOIETOBOTO M PEHTTEHOBCKOTO
W3ITydeHUH, eCTECTBECHHBIA PaTUOAKTHBHBIA (POH, KOCMHYECKHE JIY9IH, PATUOAKTHBHOE W3ITYyYCHHE MPHUPOJIHBIX MUHEPATIOB, JICHCTBHE PaJIMOAKTUBHBIX
W3Iy4eHUN Ha OpraHu3M YeNOBEeKa), MPH ATOM TMEPEBOAUTH MPAKTHYECKYIO 3a7ady B y4eOHYI0, BBIIEISATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH)
(bu3NYECKUX SIBICHU;

- ONUCHIBaTh HM3y4YCHHBIC CBOMCTBA TeNn U (U3MUYECKUE SIBICHUS, HCMIONB3ysS (PU3NYSCKUE BEIMYUHBI (CPEIHSsE U MTHOBEHHAs CKOPOCTh Tela IMpHU
HEPaBHOMEPHOM JIBIDKEHUH, YCKOPEHUE, TIepeMeIeHUe, MTyTh, YIIIOBas CKOPOCTh, CHJIa TPEHUS, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOIHOTO
MaJeHUs], BEC Tella, UMITYJIbC Tella, UMIYJIbC CHIIbI, MEXaHU4ecKas padoTa U MOIIHOCTh, MOTEHIIUAIbHAS SHEPTUs Tela, MOJHITOrO HaJ MOBEPXHOCTHIO
3eMJTH, IIOTEHITHATbHAS YHEPTHS CIKATOW MPYKUHBI, KHHETHYICSCKas SJHEPTHs, TTOJTHAS MEXaHWUYECKask YJHEPTHsI, IEPHO]] M YaCTOTa KOJIeOaHHH, THHA BOJIHEI,
TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEIOMIICHHs CpeNbl), MPH OMHCAHUM MPABHIBHO TPAKTOBaTh (PU3UUECKHI CMBICIT



UCIIOJIb3YEMBIX BEJIMYWH, 00O3HAYCHUS W CJAMHUIBI (PU3UYECKUX BEIUYMH, HAXOAUTH (DOPMYIIBI, CBS3BIBAIONIME NAHHYIO (PU3UYCCKYIO BEIUYUHY C
JAPYTUMH BEJIMUYUHAMH, CTPOUTH TPAPUKH N3YUECHHBIX 3aBHCUMOCTEH (PH3MUECKUX BEITHYHH;

- XapaKTepHU30BaTh CBOWCTBA TeJN, (PU3UYECKHE SIBJICHUS WU MPOIECCHI, UCIIOIB3Yys 3aKOH COXPAHEHHS dHEPTUH, 3aKOH BCEMUPHOTO TATOTCHUS, TTPHHIIMIT
CYNEPIO3UIMKA CHUJI, TIPUHIIMIT OTHOCUTENIbHOCTH [anmies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUsSI UMITYJIbCA, 3aKOHBI OTPAKCHUS M MPEIIOMJICHHS CBETa,
3aKOHBI COXPAHEHUs 3apsAOBOIO MU MAacCOBOTO YMCEIN IMPU SACPHBIX PEAKIUAX, MPU ITOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA M 3aIMCHIBATH €r0
MaTeMaTHYECKOE BBIPaKCHNUE;

- 00BSICHATH (PU3UYECKHE MPOIIECCHl M CBOWCTBA TEJI, B TOM YMCIIC U B KOHTEKCTE CUTYallUi MTPAKTUKOOPUECHTUPOBAHHOTO XapPAKTEPa: BBISBIATH IPUIUHHO
CIICZICTBEHHBIC CBSI3U, CTPOHUTH OOBSCHEHHWE M3 2—3 JIOTMYECKHUX IIIaroB C OMOpPO Ha 2—3 W3YyYCHHBIX CBOICTBAa (DPU3MYECCKHUX SIBICHUH, (U3UUCCKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

- peuiath pacy€THbIC 3a/1a4K (OMMUPAOIIUECS HA CHCTEMY U3 2—3 ypaBHEHHIT), UCTIONB3Ys 3aKOHBI B ()OPMYJIBI, CBSI3bIBAIONINE (PH3NUCCKUE BEJIMUUHBI: HA
OCHOBE aHAJIM3a YCJIOBHS 3a/1a4d 3aIMCHIBATh KPATKOE YCIOBHE, BBISBISATH HEIOCTAIONINME WM H30BITOYHBIC JAHHBIC, BRIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOIUMBIC JIJISl PEIICHUS, IPOBOINUTH PACUETHI M OI[CHUBAThH PEATUCTHYHOCTD MOJTYYEHHOTO 3HAYCHUST (PMU3UUECKON BEITMUUHBI;

- pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIMTH MIPH MOMOIIH (PH3MYECKHX METOIOB, UCTIOIb3Ys OMUCAHUE UCCIICIOBAHUS, BBIICIATE IPOBEPICMOE
MPE/IOI0KECHNE, OICHUBATh TPABWIBHOCTh MOPSAKA MPOBEICHUS HWCCICIOBAHUS, JelaTh BBIBOJBI, WHTCPIPETHUPOBATh PE3YJIbTAaThl HAOJIIOJACHUN U
OTIBITOB;

- MPOBOMTH OIBITHI MO0 HAOIOJICHUIO (PU3UUCCKUX SBICHUH WM (PU3NYECKUX CBOWCTB Tell (M3yueHHE BTOPOTO 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHUs
JHEPTUH, 3aBUCUMOCTh TIepHOJia KOJeOAHUN MPYKUHHOTO MAasTHUKA OT MAacChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBHCUMOCTHh OT aMITJIMTYABI MaJbIX
KoJIeOaHUH, TPSIMOJMHEHHOE PAaCIPOCTPAHCHHE CBETA, PA3JIOKEHHE OEJIOr0 CBeTa B CICKTp, M3yYCHHE CBOWCTB W300paKEHHS B IUIOCKOM 3€pKaje U
CBOMCTB M300pakKCHHS TpEAMETa B COOMpAONICH JIMH3E, HAOIIOJCHUE CIUIONIHBIX W JIMHEHYATBIX CIEKTPOB HM3JIYUYCHHSI): CAMOCTOATEIBHO COOMpaTh
YCTaHOBKY M3 U30BITOYHOTO HaOOpa 000pyA0BaHNs, OMUCHIBAThH XO/I OMbITA U €r0 PEe3yIbTaThl, POPMYITUPOBATH BHIBOIHI,

- TPOBOJHUTH TPU HEOOXOMUMOCTH CEpPHIO TPSMBIX H3MEPEHUU, OMpeAeIisas CpelaHee 3HadeHHEe HU3MepseMol BelWYuHBI ((DOKYCHOE pacCTOSHUE
coOuparolei JTMH3bI), 000CHOBBIBATH BHIOOP crioco0a n3MepeHust (M3MEPUTENHLHOTO Mprudopa);

- TIPOBOJAWTH HWCCIICIOBAHHE 3aBUCHMOCTEH (DH3MYECKMX BEIIMYUH C WCIOIH30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCHUMOCTH ITYTH OT BpPEMEHU IPHU
PaBHOYCKOPEHHOM JBIKEHHUM 0e3 HaualdbHOW CKOPOCTH, IMEpHoja KoleOaHUN MaTeMaTHYecKOro MasTHHKA OT JJIWHBI HUTH, 3aBUCHMOCTH yria
OTpPaXEHHsI CBETa OT yIJIa TaJeHHsl W yrja MpeJOMJICHHs OT yrijla TMaJeHHs): IUIAHHPOBATh HMCCIIEOBAHUE, CAMOCTOSATENBHO COOMpPATh YCTaHOBKY,
(buKcUpOBaTh PE3yNbTAThI MOJIYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BUE TaOIUIl U TpadUKOB, AeJaTh BHIBOABI MO Pe3yabTaTaM UCCIEIOBAHUS;

- MPOBOJUTH KOCBEHHBIC M3MEpEHUs (HM3MUCCKUX BEIMYMH (CpeIHsSs CKOPOCTh M YCKOPCHHE Tejla MpPU PaBHOYCKOPCHHOM JBW)KCHHH, YCKOpPEHUE
CBOOOJHOTO TajieHus, KECTKOCTh MPYKHUHBI, KOA(D(UIIMEHT TPeHUsl CKOJbXKEHHUs, MEXaHW4Yeckash paboTa W MOIIHOCTh, YacTOTa W MEPUOA KoJeOaHui
MaTEeMaTHYECKOTO W TPYXHHHOT'O MAasTHUKOB, ONTHYECKas CHJa COOMpAIONIeH JIMH3BI, PaJMOAKTHUBHBIA (DOH): TUIAHUPOBATH W3MEpPEHUs, COOMPATH
AKCIIEPUMEHTATFHYI0 YCTAHOBKY W BBIMIOJIHATH M3MEPEHHUS, CIeAys MPEATONKCHHOW HMHCTPYKIIMH, BBIYHCIATH 3HAUYEHHWE BEIWYMHBI U aHATU3UPOBATH
TIOJTYYEHHBIC PE3YJIbTATHI C YIETOM 33JJaHHOW MOTPEITHOCTH U3MEPEHUIA;

- cOOMI0IaTh MpaBUiia TEXHUKK 0E€30MacCHOCTH MpH paboTe ¢ 1ab0paTOpHBIM 000PYIOBAHHUEM;

pa3auYaTh OCHOBHBIC NMPU3HAKH WU3YYECHHBIX (PU3NYCCKUX MOJICJICH: MaTepHaabHas TOYKa, aOCONFOTHO TBEPIOE TEO, TOYCUHBIM UCTOYHHK CBETA, JIyd,
TOHKasl JIMH3a, IJIaHeTapHasl MOJIeNIb aTOMa, HyKJIIOHHAs! MOJIENIb aTOMHOTO SIApa;



- XapaKTepHU30BaTh MPUHIIMIIBI IEHCTBHUS U3YYEHHBIX TPUOOPOB M TEXHUUYECKHX YCTPOICTB C OMOPOI Ha MX OMUCAHUS (B TOM YHUCIIE: CIIUIOMETD, JaTYUKU
IIOJIOKEHMSI, PACCTOSIHUSI M YCKOPEHMsI, pakeTa, 5XOJIOT, OYKH, MEpUCKOIl, (oToamnmnapar, ONTUYECKUE CBETOBOJbI, CHEKTPOCKOI, JO3MMETp, Kamepa
Bunbcona), ucrons3ysi  3HAHHS O CBOMCTBAX (PM3MUECKUX SBJICHUN M HEOOXOAUMBIC (PU3NUECKHE 3aKOHOMEPHOCTH;

- UCIOJb30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU U3YYCHHBIX TEXHHYECKUX YCTPOWCTB, U3MEPHUTEIbHBIX MPUOOPOB U TEXHOJIOIMYECKHX IPOLIECCOB IPU
peneHn: yueOHO-TIPaKTHYECKUX 3a7a4, ONTUYECKHE CXEMBI JUIsl OCTPOCHUS N300payKeHHId B TUIOCKOM 3epKajie 1 coOMparomiei T1uHs3e;

- NPUBOJUTH NPUMEPH! (HAXOAUTh HMHGPOPMALMIO O NpUMEpax) MPAaKTUYECKOTO MCIOJIb30BaHMs (PU3MUECKUX 3HAHUN B IOBCEJIHEBHOM JXU3HM JUIS
obecriedeHrs: 6e30MaCHOCTH MPH 0OpaIeHNH ¢ TPUOOPAMHU U TEXHUUYECKUMH YCTPOHCTBAMHU, COXPAHEHUS 3I0POBbS U COOIIIOJICHHSI HOPM 3KOJIOTUYECKOTO
IIOBE/ICHUS B OKPYXKaIOLIEH Cpene;

- OCYILECTBJIATh MOUCK HMH(popManuu (HU3NYecKoro conaepkanust B MHTepHETE, caMOCTOATENbHO (DOPMYTUpPYST MOMCKOBBIM 3alpoc, HAXOAWUTh IMYTH
OIpeJIeJIEHUs IOCTOBEPHOCTH MOJIy4€HHON MH(OPMAIIMK Ha OCHOBE UMEIOIUXCS 3HAHUH U TOMOJHUTEIbHBIX UICTOUHUKOB;

- HMCIIOJIb30BaTh IPU BBHIMOJIHEHUHN yYeOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATYpPy (PU3MUECKOTo COAEp)KaHUs, CIPAaBOYHBIE MATEPHAIIBI, PECYPCHI
cetu MHTepHeT, BIaaeTs npuéMaMy KOHCIIEKTUPOBAHUSI TEKCTa, IpeoOpa3oBaHus HH(GOPMAIUK U3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE M YCTHBIE COOOIICHHUSI HA OCHOBE MH(OPMAIK M3 HECKOJIBKUX MCTOYHUKOB (PM3NYECKOTO COJCPKAHUS, ITyOINIHO
IIPECTABIIATh PE3YJIBTAThl IPOCKTHONW WJIM MCCIIENOBATEIbCKON NEATENbHOCTH, P 3TOM T'PaMOTHO MCIIOJIB30BAaTh M3YyYEHHBIM MOHSITHHWHBIN anmapar
M3y4aeMoro pasjena GU3uKU U COMPOBOXKIATH BHICTYIUICHHE MTPE3CHTAINEN ¢ yI€TOM 0COOCHHOCTEH ayIUTOPUU CBEPCTHUKOB.

COJAEPKAHUE YYEBHOI'O IIPEIMETA

7 kJy1acc
Paznen 1. ®usuka u eé posib B NO3HAHUM OKPYKAIOIIEr0 MUPA
dusuka — Hayka o npupoze. AsneHns npuponasl. Gru3nueckue BICHUA: MEXAaHUUYECKUE, TEIJIOBBIE, DJIEKTPUYECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®dusnueckue BennuuHbl. M3Mepenne puznyeckux BennunH. Ousndeckue npuoopsl.
ITorpemHocTs n3mMepenuit MexayHapoaHasi cucTeMa eJuHULI.
Kak ¢u3uka u apyrue ecrecTBeHHblE HAyKH M3y4yaroT MpUpoAay. EcTecTBEeHHOHay4YHbIN METOJ MO3HaHUsS: HAOJI0/IEHUE, TIOCTAHOBKA HAyYHOTO0 BOIIPOCA,
BBIJIBUKEHUE THIIOTE3, SKCIIEPUMEHT 110 IPOBEPKE TUIOTE3, 00BbsCHEHNE HAab0jaeMorosiBiieHus. Onucanue GU3NUEeCKUX SIBJICHUN C IOMOIIbIO MOJIENEH.
Jlemoncmpayuu
MexaHnuecKue, TEII0BbIE, IIEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SIBICHHUS.
®dusznueckue npudOpsI U MpoLeaypa NPSMBIX U3MEPEHNUN aHATOTOBBIM U LU POBBIMIPHUOOPOM.
Jlabopamopusie pabomul u onvimol
Omnpenenenue eHbl IeISHUs IIKaIbl HK3MEpUTEIbHOro mpudopa.lizmMepenne paccTosHUM.
N3mepenue 00bEMa )XUIKOCTH U TBEPOTO Tena.OnpeieneHre pa3MepoB MaJlbIX Tel.
N3mepenne TemnepaTypbl IpU IOMOIIM KUJKOCTHOTO TEPMOMETPA U TATUUKATEMIIEPATYPBI.
[IpoBenenue uccinenoBaHus MO MPOBEPKE TMIIOTE3bI: JATbHOCTh MOJIETA IIAPUKA,TYIIEHHOTO FOPU30HTAIBHO, TeM 0OJIbIle, YeM OOJIbIIE BHICOTA ITyCKa.
Pa3nen 2. [lepBoHava/ibHbIE CBEIEHUSI O CTPOEHHH BelleCTBA
CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIBL, UX pa3Mepsl. ONBITHI, JOKa3bIBAIOILINE TUCKPETHOE CTPOEHHUE BELLIECTBA.



JIBmkenne vactuil BemiectBa. CBsi3b CKOPOCTH JIBIDKEHHUSI YaCTHUI[ C TeMmeparypoil. bpoyHoBckoe nBmxkenue, muddys3us. BzaummopeicTBue 4acTHil
BEILIECTBA: MPUTSHKCHUE U OTTAIKMBAHHE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTAUIMUECKUX ) Te. B3anMoCBsA3b MeX 1y CBOMCTBAMH BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSIpPHBIM cTpoeHreM. OCOOSHHOCTH arperaTHbIX COCTOSIHHM BOJIBI.

Jlemoncmpayuu

Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysumn.

Hab6mronenue siBneHuii, 00bSICHIIOMNXCS TPUTSHKCHUEM HIIH OTTAIKMBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopmvie pabomul u onvimol

OreHka quaMeTpa aToMa METOJIOM PsIOB (C UcIionb30BaHueM (pororpaduii). ONbITH 10 HAOIIOACHHUIO TEIIOBOTO PACIIMPEHUS Ta30B.

OMnBITHI 110 OOHAPYKEHUIO IEHCTBUSI CHII MOJICKYJIIPHOTO TIPUTSHKCHHUS.

Paznen 3. /IBuskeHHe H B3auMo/ieilicTBHE TeJl

Mexanunyeckoe nBmxKeHHE. PaBHOMepHOEe U HepaBHOMepHOE IBKeHHue. CKopocTh. CpeiHssi CKOPOCTh IPU HEPABHOMEPHOM JIBIKCHHMH. Pacuér myTtu u
BPEMEHH JIBUKCHUS.

SBnenue uHepuu. 3aKkoH HHEpUUU. B3anuMojeiicTBre Ten Kak MpUYMHA H3MEHEHUS CKOpOCTHU JBMXKEHHUA Tesl. Macca kak Mepa HHEPTHOCTH Tela.
[TnotHOCTH BemiecTBa. CBSA3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIE 00bEMA BEIECTBA.

Cuiia Kak xapakTepuCTHKa B3auMmojencTBus Tei. Cuia ynpyroct U 3akoH ['yka. MI3aMepeHue cuibl ¢ TOMOIIBI0 AUHAMOMETpA. SIBJIEHHE TSITOTEHUS U CHJIa
TsokecTH. CUNaTSHKECTH Ha IpYrux miaaHetax. Bec tena. HeBecomocTs. CrioskeHue cuJl, HaNpaBICHHBIXTIO OAHON mpsiMoii. PaBHoaelicTBytomas cuit. Cuna
TpeHus. TpeHue CKOIbKEHHs U TPEHUE MTOKOs. TpeHue B MPUPOJIC U TEXHUKE.

Jlemoncmpayuu

Habmonenne MexaHM4IeCKOTo IBUKEHHUS Tela.

N3mepenne ckopocT MPSMOIUHENHOTO IBH>KEHHUSL.

Habntoienue siBjeHMs] UHEPIUH.

Habmtonenne usMeHeHust CKOPOCTH MTPH B3aUMOJICHCTBUH TE.

CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TETI.

CnoxxeHue cujl, HalpaBJIEHHBIX 110 OJJHON MPSAMOil.

Jlabopamopnwsie pabomul u onvimol

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO ABMKEHHUSA (IIapHKa B KUAKOCTH, MOJEIH IEKTPUYECKOTO aBTOMOOUJIS M TaK Jajee).

Ompenenenue cpeaHeil CKOPOCTH CKOBKEHHS OpyCKa WK MIapHKa M0 HAKJIOHHOM IIIOCKOCTH.

Ornpenenenre MIOTHOCTH TBEPAOTO TeNA.

OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTsDKEHHS (fAedhopMamii) IpyKUHBI OT TPHIOKEHHON CHITHL.

OMnBITHI, JEMOHCTPUPYIOLTUE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHSI OT BEca TeJIau XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasnen 4. /laBjienue TBEPABIX TeJ, JKHAKOCTEN U ra3oB

Hasnenue. CiocoObl YMEHBIIICHHS M yBeTUYCHUS NaBlieHus. J[aBneHue ra3a. 3aBUCUMOCTb JaBlIeHUs ra3a oT 00bEéMa, Temmeparypsl. [lepenaua naBneHus



TBEPIBIMU TENAMH, JKHIKOCTAMH U razamu. 3akoH Ilackans. I[lHeBMaTHueckue MalMHBI. 3aBHCUMOCTH JaBJICHHMS IKHJIKOCTH OT TJyOUHBI.
I'mapocratudeckuit napanokc. CooOmaronuecs cocynpl. ['uapaBarueckue MEXaHU3MBbI.

Atmoctepa 3emmn U atmocdepHoe aaBieHue. l[IpuumHBI CymiecTBOBaHUS BO3MymIHONW oOomouku 3emnu. Ombir  Toppuuennu. M3mepenue
aTMOC(EpHOIo AaBICHUs. 3aBUCUMOCTb aTMOC(EPHOTr0 JIaBJIECHUS OT BBICOTHI HaJl ypoBHEM Mops.IIpubops! a1 u3mepeHust arMoc(hepHOro JaBJIeHUs.
JleiicTBrE ®KUAKOCTH M ra3a Ha MOrpyXKEHHOE B HUX TeJlo. BriTankuBaromas(apxumeaosa) cuia. 3akodH Apxumena. [InaBanue ten. Bo3nyxormaBanue.
Jlemoncmpayuu

3aBUCUMOCTb JIaBJIEHUS ra3za oT TeMieparypsl. llepenada gaBieHns KUAKOCTBIO U Fa30M.

Coobmarommecs cocysl. ['uapapnuueckuii mpecc.

[IposiBnenue neicTBUS aTMOCHEPHOTO JIaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOLIEH CUIIBI OT 00BEMA MOrpyKEHHOM YacTH Tella UIUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEH CUIIBI BECY BBITECHEHHOW KUIKOCTH.

VYcnoBue 11aBaHus TeJ: IUIABaHUE WIM TIOIPY>KEHHE TeJl B 3aBUCMMOCTH OT COOTHOILEHHUS IIJIOTHOCTEN TEJA U XKUIKOCTH.

Jlabopamopnuie pabomul u onvimol

HccnenoBanue 3aBUCHUMOCTH Beca Tejla B BOJE OT 00BbEMa MOTPYXKEHHOH B KUAKOCTb YACTH Tela.

OnpeneneHre BBITAIKUBAIOLIEH CHUJIBL, ACMCTBYIOLIEH Ha TEJO, MOTIPYKEHHOEB KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIbL, JEHCTBYIOIEH Ha TEJO B KUAKOCTH, OT MacChl Tela.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKMBAIOLIEH CUJIbI, AEMCTBYIOLIEH Ha TEJO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHOM B )KUJIKOCTh YaCTH Tella
U OT IUIOTHOCTHU XKHUJKOCTH.

KoHcTpynpoBanue apeomeTpa Wil KOHCTPYHUPOBAHUE JIOJKHU U ONIPEACIICHHE €€ IPY30I0AbEMHOCTH.

Pazgen 5. PaGota n MomHOCTH. JHEPrus

Mexanunueckas pabota. MOITHOCTb.

ITpocTbie MexaHU3MBI: pblyar, 0J0K, HaKIOHHas MI0cKocThb. [IpaBuino paBHoBecus priyara. [IpuMeHeHue npaBuiia paBHOBECHS pbldyara K 0J0Ky. «30510Toe
npaswiio» MexaHuku. KIIJ[ mpocteix Mmexann3moB. IIpocTeie MeXaHNU3MBbI B OBITY U TEXHUKE.

Mexannueckas 3Heprus. Kunerndeckas u nmoteHuuanbpHas dHeprus. [IpeBpaienne oqHOro BHia MEXAaHUYECKOW DHEPrUM B APYroil. 3aKOH COXPaHEHUs
SHEPIUU B MEXAHHKE.

Jlemoncmpayuu

[IpuMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopusie pabomul u onvimol

Onpenenenre pabOTHI CUIIbI TPEHUS IPU PAaBHOMEPHOM JIBH)KEHUU TeJaro TOPU30HTAIbHON MOBEPXHOCTH.

HccenenoBanue yciaoBUi paBHOBECHS pblyara.

N3mepenne K11/ HaKITOHHOM TIOCKOCTH.

N3yueHune 3aK0HA COXpaHEHUsI MEXaHUYECKON YHEPTUU.

8 kiace



Pa3nen 6. TensioBblie sAiBJIeHUS

OCHOBHBIE MOJIO)KEHUSI MOJIEKYJISIPHO KMHETUYECKOM TEOpUU CTPOEHHUs BellecTBa. Macca U pa3Mmepsl aTOMOB U MOJIeKyJl. ONBbITBI, TOJTBEPKAAIOIINE
OCHOBHBIE ITOJIOKEHHS MOJIEKYJISIPHO-KMHETUYECKON TEOPHH.

Mopnenu TBEPAOro, KUAKOTO U ra3000pa3HOro cocrosiHuit Bemectsa. Kpucraminueckue u amopdueie tena. OObsICHEHHE CBOMCTB Ta30B, XKHUAKOCTEH U
TBEP/IBIX TEJI HA OCHOBE MOJIOKEHHUIN MOJNEKYIISIPHO-KUHETHUECKOM Teopur. CMaunBaHUEH KaMILISIpHBIC siBJICHUs. TeIioBoe paciupeHue 1 CkaTue.
Temnepatypa. CBs3b TemrmepaTypbl CO CKOPOCTbIO TEIJIOBOIO JIBMXKEHHS 4yacTHll. BHyTpenHsiss sHeprus. CriocoObl M3MEHEHUsI BHYTPEHHEH SHEpPIruu:
TerIonepeiada u CoBepIeHue padoThl. Bubl Temonepeaaun: TemIONPOBOIHOCTh, KOHBEKIIHS, U3ITy4eHUE.

KonuuectBo TemnoTsl. YnaenbHas TEIUIOEMKOCTh BellecTBa. TemiooOMEH M TEeIUIOBOE paBHOBECHE. YpaBHEHHE TemoBoro OanaHca. [lnmaBienue u
OTBEpACBaHNE KPUCTALTMYCCKUX BEUIECTB. Y IeNIbHAS TerioTa maBieHus. [lapoodpazoBanue u koHaeHcamus. Mcnapenue. Kunenue. Y aenbHas TemioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUTIEHUSI OT aTMOC(EpPHOTO JaBICHHUS.

BraxxnocTs Bo3yxa. DHeprus TOIMBa. Y IeibHas TerioTa cropanus. [Ipuniuner padotel TemioBbix apurareneid KI1/ teruioBoro asurarens. TemioBbie
JIBUTATEJIM U 3alIUTa OKPYKAOUIEH cpesibl. 3aKOH COXPAaHEHHUsI U ITPEBPAILICHHS SHEPTUU B TEILIOBBIX IIPOLIECCAX.

Jlemoncmpayuu

Habmonenue 6poynoBckoro apmwxkenus. Habmonenue nuddysuu.

HaGmotenue siBIIeHN CMauyuBaHUS ¥ KAIMMJUTSIPHBIX SIBJICHUU.

Habnroienue TemnoBoro pacimpeHus Te.

N3menenune naBiaeHus ra3a nmpu M3MEHEHHH 00bEMA M HAarPEBAHUH WJIM OXJIaXKICHHUH.

[IpaBuna usmepeHus: TeMIeEPaTypsbl.

Bunasl Terionepenayu.

OxmnaxkieHne Mpu COBEPILIEHUU pabOTHI.

HarpeBanue npu coBepiieHHN padOThl BHEIITHUMU CHIIAMH.

CpaBHEHME TEIUIOEMKOCTEN Pa3IMYHbBIX BEIIECTB.

Ha6nronenue kunenus.

Habmtoienne nocTosHCTBa TEMIIepaTyphl MPH TUIaBICHUH.

Moienn TeNIOBEIX JBUTATENCH.

Jlabopamopusie pabomul u onvimol

OMBITHI 110 OOHAPYKEHUIO TEUCTBUS CUJI MOJIEKYJISIPHOTO TMPUTSKEHUS.

OnbITHI IO BBIPAIIMBAHUIO KPUCTAIIJIIOB TIOBAPEHHOM COJIM WIIM caxapa.

OnbITEl IO HAOIIOJEHUIO TEIIJIOBOTO PACHIUPEHHS Ta30B, KUIKOCTEH W TBEP/BI TEIL.

Omnpenenenue naBIeHUs BO3aAyXa B OalsIOHE MIMPUIIA.

OMBITH, TEMOHCTPUPYIOIIME 3aBUCHMOCTBH JABJICHHUS BO3AyXa OT €ro 00bEMa W HarpeBaHUS WM OXJIAXKICHUSI.

[TpoBepka rumoTe3bl JTHHEHHON 3aBUCUMOCTH JJIMHBI CTOJIONKA KHUIKOCTH B TEPMOMETPUUYECKON TpyOKe OT TeMIepaTyphl.

HaGmronenne n3mMeHeHus BHyTpeHHEH SHEPTHH Tella B pe3yJbTaTe TeIryIonepeadui padoThl BHEIITHUX CHIL.

HccnenoBanue sBICHUS TEIJIOOOMEHA IMPU CMEIIMBAHUU XOJOIHOW U TOPSYEH BOIBI.



OmnpeneneHre KOJUYECTBA TEIJIOTHI, IOJIYYEHHOTO BOJOW IIPH TEIUIOOOMEHE ¢ HATPETHIM METAINIMYECKUM LIMJINHIPOM.

OrnpeneneHne y1eapHON TEMIIOEMKOCTH BEIIECTBA.

HccenenoBanue npouecca uCrapeHusl.

OrnpenenieHre OTHOCUTEIBHOM BIIa)KHOCTH BO3yXa.

Onpenenenre yaenbHON TEIIOTHI MJIaBIEHUS JIbJA.

Pazjgen 7. DaekTpuyecKkue U MATHUTHBIE SIBJIEHHS

Onektpuzaiust Teil. J[Ba pona 3JIeKTpUUECKUX 3apsioB. B3aumonelcTBue 3apspKeHHBIX Tel. 3akoH KynoHa (3aBHCUMOCTBh CHIIBI B3aUMOJCHCTBUS
3apsKEHHBIX TEJIOT BEIMYUHBI 3aPSI0B U PACCTOSIHUS MKy TeJIaMu).

OnexTpuueckoe nojie. Hanpspk€HHOCTD 37€KTpUUecKoro nois. [IpuHiun cynepno3unmy IeKTpUYecKuX oJiel (Ha KaueCTBEHHOM YPOBHE).

Hocutenun snekTpuueckux 3apsiaoB. DJIeMEHTapHbId 3nekTpuueckuil 3apsa. Crpoenwe artoma. [IpoBOAHMKM M JUANEKTPUKUA. 3aKOH COXpPAHEHUS
JIEKTPUYECKOTO 3apsa.

DNEKTPUUECKUN TOK. YCJIOBHSI CYIIECTBOBAHUS AJIEKTPUUYECKOrO TOKa. MICTOYHMKHM MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPHUUECKOro TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUM TOK B JKUJIKOCTSIX U Ta3ax.

Onektpuueckas uenb. Cuiia Toka. DiekTpudeckoe HarpsbkeHue. COnpoTUBIIEHUE MPOBOJHUKA. Y IEJIBbHOE CONPOTHUBIICHHE BellecTBa. 3akoH Oma aiis
yuactka uenu. [locnenoBarenbHoe U napajijiesibHOE COEAUHEHNE TIPOBOHUKOB.

PaGorta 1 MOIIHOCTB 3NeKTpUUecKOro Toka. 3akoH J[xoymns—JIeHma. DnekTpuueckre Ienu U MOTpeOUTeNr IEeKTPUUecKoi sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTostHHbIE MarHuThl. B3auMozeiicTBUE MOCTOSTHHBIX MarHUTOB. MarHuTHoe nosie. MarHutHoe nosie 3eMiId M €ro 3HayeHue Ui KU3HM Ha 3emie.
OmnsIT DpcTena.

MarsnuTHoe TOJIE 3JIEKTPUUECKOro Toka. I[IpuMeHeHHe 5SIEeKTpOMarHUTOB B TeXHHKE. JlelicTBME MAarHMTHOTO TMOJS Ha MPOBOAHUK C TOKOM.
DneKTpoABUTaTeb MOCTOSIHHOTO TOKa. Vcriob30BaHue IIeKTpOABUraTeNIel B TEXHUYECKUX YCTPOICTBaX U Ha TPAHCIIOPTE.

Onwitel ®apanes. SBneHue snaexTpoMarHUTHON uHAYKIUHU. [IpaBuno Jlenna. DnexTtporenepartop. CrmocoObl MONYYEHHUS DIIEKTPUUYECKOW SHEPTHH.
DNEeKTPOCTaHIIMKM Ha BO30OHOBISIEMBIX HCTOUHHUKAX YHEPIHH.

Jlemoncmpayuu

OnexTpusanus tei. [IBa posa 3JMEeKTPUUECKUX 3aps/I0B U B3aUMOJEHCTBHE 3apsKEHHBIX TEJI. Y CTPOICTBO U I€HCTBUE AJIEKTPOCKOIIA.

DnekTpocTaTU4ecKas MHAYKIIHS.

3aKOH COXpaHEHHUs AIEKTPUUECKUX 3aps10B.J [pOBOTHUKY U TUAIIEKTPUKHU.

MopenupoBaHue CUIIOBBIX JIUHUI 3JIEKTPUYECKOTO MOJIS.

HcTOYHNKH TOCTOSIHHOTO TOKA. [[elCTBUS SJIEKTPUYECKOTO TOKA. DIIEKTPUUECKUI TOK B AKUJIKOCTH.

["a3oBbIit pazpsia. U3mepenue cuibl Toka ammepmerpoM. M3mepeHue 31eKTpuYecKoro HanpsKeHHs BOJbTMETpoM. Peoctar n Mara3u cOnpoTHBIICHH.
B3aumopeiicTBue NOCTOSHHBIX MarHutoB. MojeianpoBaHHE HEBO3MOKHOCTH pa3J/ielieHHsl TOJIOCOB MarHuTa. MojaenupoBaHHWE MAarHUTHBIX TMOJei
MOCTOSIHHBIX MarHUToB. OnbIT JpcTena. MarHuTHoe noJie ToKa. DJIeKTpOMarHuT. JleiicTBue MarHUTHOTO MOJIsl Ha MPOBOJAHUK C TOKOM. DJIEKTPOBUTATENb
MOCTOSIHHOTO TOKa. VccnenoBanue aBieHus 3JI€KTPOMAarHUTHON UHTYKITHH.

OnbiTel @apanes. 3aBUCUMOCTb HAIlPaBJIEHUSI HHAYKIIMOHHOT'O TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHS.



DneKTpOoreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopmwvie pabomul u onvimol

OnBITHI 110 HAOJTIOICHUIO JIEKTPU3ALIUMHU Tl HHIYKIIUEH U IPU COMPUKOCHOBEHUHU.

HccnenoBanue neiCTBUS JIEKTPUUECKOTO MOJIS HA POBOJIHUKH U JUDIIEKTPUKU.

COopka u mpoBepKa padOThI ATEKTPUUYECKON TN TOCTOSHHOTO TOKA.

W3mepenue u peryiupoBaHue cuibl Toka. Mi3MepeHue u peryaupoBaHue HaPsKeHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIIPOTUBIICHUS PE3UCTOPA U HANPSIYKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUUYECKOTO COMPOTUBIICHUSAIPOBOIHMKA OT €r0 AJIMHBIL, IJIOL[aIN MOMEPEYHOro CEUeHUsl U MaTepuaia.
[TpoBepka npaBuia CIOXKEHUS HAMPSHKEHUM MPU MOCIEI0BATEIbHOM COCIMHEHUHIBYX PE3UCTOPOB.

[IpoBepka nmpaBuma Jyist CUIIBI TOKA IPU HapaieIbHOM COSIUHEHUH PE3UCTOPOB.

Onpenenenre paboThI IEKTPUUECKOT0 TOKA, UAYIIETO YEPE3 PE3UCTOP.

Omnpenenenre MOIHOCTH IEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UIYIIETO Y€pe3 JIAMITOUKY, OT HAMPSHKEHUS HA HEMH.

Omnpenenenue KIIJ] narpesarens.

UccnenoBanue MarHuTHOTO B3aUMO/ICMCTBUS TOCTOSTHHBIX MAarHUTOB.

W3ydyeHre MarHUTHOTO MOJS MOCTOSHHBIX MAarHUTOB MPHU MX OObEIUHEHUH U pa3eliCHUH.

UccnenoBanue AeNCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBUS KaTyIIKMC TOKOM M MarHuTa OT CHJIbI TOKA M HAMPABJICHHs TOKA B KaTYIIIKE.
N3yuenune neicTBUS MarHUTHOTO TOJIS1 HA MPOBOJIHUK C TOKOM.

KoncTpynpoBanue u nuzydenue paboThl JIEKTPOIBUTATETIS.

Nsmepenne KII/] a5exkTpoaBUraTenbHOM YCTAHOBKH.

OMNBITHI 110 UCCIIEIOBAHUIO SIBICHUS 3JIEKTPOMAarHUTHOM MHAYKIIMH: UCCIIEI0BAHUE U3MEHEHUI 3HAUEHHS M HAIIPABJICHUS MHIYKIIMOHHOTO TOKA.

9 kJaace

Paznen 8. Mexanuveckue siBJIeHUSA

Mexannueckoe nawkeHue. MarepuanbHasg Touka. Cucrema orcuéra. OTHOCHUTENBHOCT MEXAHWYECKOTO JIBMIKEHUS. PaBHOMEpHOE NpSIMOIMHENHHOE
nsuxenue. HepaBHoMepHoe npsiMosinHeHoe ABmkeHne. CpelHss 1 MTHOBEHHAsi CKOPOCTh TeJla PU HEPAaBHOMEPHOM JBUKEHUH.
Yckopenue. PaBHoyckopeHHOE npsMosinHeiiHoe nBuxkeHne. CBoOOIHOE MaJieHHe.

Omnbrtsl ["anunes.

PaBHOMepHOE JBWXKEHHME IO OKpYyxXHOCTH. [lepuon u uactoTa oOparueHus.

JIuneitnas u yrimoBasi CKOpocTH. LIeHTpocTpeMUTENIbHOE YCKOPEHUE.

IlepBbiit 3akoH Hprorona. Bropoit 3akoH Herorona. Tpermit 3akoH HeroTtoHa.

[IpuHIUI Cynepro3uyy CUJl.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHMs: CUila TPEHUS CKOJIbKEHUS, CUIIATPEHUS TTOKOSI, IPYTHe BUIbI TPEHUS.



Cuna TSDKeCTH U 3aKOH BCEMHPHOTO TATOTEHHUS. Y CKOpeHHe CBOOOAHOTO majeHus. JBmxenue muanet Bokpyr Comana. IlepBas kocMudeckas CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue marepuasibHON TOYKU. AOCONIOTHO TBEPIOE Teno. PaBHOBecwe TBEPAOro Tela ¢ 3aKpeIIEHHOW OChiO BparieHus. MomeHT cuibl. LleHTp
TSAKECTU.

Nmnynse Tena. U3menenue ummynbca. Mimmnyibe cuiibl. 3aKOH COXpaHEHHs UMITYJIbca. PeakTHBHOE JBUYKEHUE.

Mexanuueckasi pabota 1 MOIIHOCTh. PaboTa cun TskecTH, ynpyroctu, TpeHus. CBsizb sHepruu U pabothl. [loTeHnManbpHast SHEeprus Tena, MOAHATOTO Hal
IIOBEPXHOCTHIO 3eMin. [loTeHIManbHas 3Heprus cxaroil npyxkuHbel. Kunetuueckast sHeprusi. TeopemMa O KMHETUYECKOW 3HEPIMM. 3aKOH COXpPaHEHMS
MEXaHUYECKON SHEPTHUH.

Jlemoncmpayuu

Habmroienne MexaHn4ecKoro JBMKEHUS Tella OTHOCUTEIBHO Pa3HbIX TNl OTCUETA.

CpaBHeHMe MyTel U TPACKTOPUIN JBUXKEHUS OJTHOTO U TOTO )K€ TeJla OTHOCUTEIIbHOPA3HbBIX TEJ OTCUETA.

N3mepenne cKopoCcTH U YCKOPEHUS NPSIMOJIMHEUHOTO IBUKEHUSI.

HccenenoBanue npu3HakoB paBHOYCKOPEHHOI'O JBUKEHUS.

Habmtoienue nBu>kKeHus Telna mo OKpy>KHOCTH.

Habnronenne MexaHW4ecKHX SBJICHUHN, IPOUCXO/SIINX B cucTeMe oTcuéra «Tenexka» mpu e€ paBHOMEPHOM W YCKOPEHHOM JBM)KEHHUH OTHOCHUTEIHHO
kabuHeTa PU3MKH.

3aBUCUMOCTh YCKOPEHMSI T€Ja OT MAcChl TeJla ¥ JEHCTBYIOIIEN Ha HETO CHUJIBL.

Habmroienue paBeHcTBa CHIT ITPH B3aUMOJICHCTBUU Tell.

N3menenne Beca Tena Ipu YCKOPEHHOM JIBUKCHUH.

Ilepenaya nmmynbca npy B3aMMOACHCTBUM TEN.

[IpeoOpa3oBanus F3HEPTUH ITPU B3aUMOJICHCTBUH Tel.

CoxpaHeHne uMIyJbca pu HEYIpyroM B3auMOJIEHCTBUH.

CoxpaHeHne UMIyJbca pU a0COIOTHO YIPYTOM B3aUMOIEHCTBUU.

HaGnroneHue peakTHBHOTO IBUKEHHUS.

CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU CBOOOTHOM MaJCHHUH.

CoxpaHeHne MEXaHMYECKON PHEPTUH TP IBUKEHUH Te€Ja MO, 1eHCTBUEMIIPY>KUHBI.

Jlabopamopnwsie pabomul u onvimol

KoHcTpynpoBanue TpakTa AJis pa3sroHa M JaJIbHEUIIEro paBHOMEPHOT'O IBM)KEHUS IApUKA UITH TEIIEKKH.

Omnpenenenre cpeHell CKOPOCTH CKOJIbKEHUST Opycka MM JBM)KEHMS IIApPUKAIO HAKJIOHHOM MIIOCKOCTH.

Onpenenenne ycKOpeHUs Tejla IpU PaBHOYCKOPEHHOM JIBUYKEHHUH 110 HAKIIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTY ITyTH OT BPEMEHH NPU PABHOYCKOPEHHOM JBUKEHHH 0€3 HadaJlbHOM CKOPOCTH.

ITpoBepka TUIIOTE3BI: €CIIU MPU PABHOYCKOPEHHOM JIBKEHMH 0€3 HayaJlbHOM CKOPOCTH IMYTH OTHOCSITCS KaK psiJi HEUETHBIX YUCEN, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHU OJINHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIbI TPEHUS CKOJBXEHMSI OT CHJIbI HOPMAJIBHOTO JIABICHMUS.



Onpenenenne k03pPUIHEHTA TPEHUS CKOJBKCHHS.

OrnpeneneHne KECTKOCTHU MPYKUHBI.

Omnpenenenne pabOThI CHIIBI TPEHUS IPH PAaBHOMEPHOM JIBM)KEHUH TEJa 110 TOPU30HTAIBHON MMOBEPXHOCTH.

Omnpenenenue paOOTbl CHIIBI YIIPYTOCTU MPH MOAbEME Ipy3a C HCHOIb30BAHUEM HEMOIBUKHOIO U MOJBUKHOTO OJIOKOB.

N3ydeHune 3aKk0Ha COXpaHEHUS SHEPTUU.

Pasznea 9. Mexannueckue KoJ1e0aHus M BOJTHBI

Konebarenpnoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: TEPHOJ, 4YacTOTa, aMIUIUTyAa. MareMaTHMYeCKHMH M TMPYKUHHBIA MasTHHUKH.
[IpeBparenue sHepruu nNpu KojaedaTeaIbHOM JBUKCHHH.

3aryxatomue kojeOaHus. Beinyxaennsie konebanusi. Pezonanc. Mexannueckue BoiHbl. CBoicTBa MexaHW4YecKHX BOJH. [IpofonbHbBIE M mOnepeyHbIe
BOJIHBIL. J[1MHA BOJIHBI M CKOPOCTh €€ pacnupocTpaHeHuss. MexaHu4eCcKre BOJIHBI B TBEPJIOM Tele, CECMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BbIcOTa TOHA. OTpakeHue 3Byka. MH(Dpa3Byk U yabTpa3ByK.

Jlemoncmpayuu

Habnronenue koneGanmii T 1Mo ACHCTBUEM CHIIBI TSDKECTH M CHITBI YIIPYTOCTH.

Habmonenue xonebanuii rpyza Ha HUTH U Ha TIPY>KUHE.

HaGnronenne BBIHYXIEHHBIX KoeOaHMW M pe3oHaHca. PacrpocTpaHeHHe MpOoIOJbHBIX M MOMEPEYHBIX BOJH (Ha Moxenu). HaGmoneHune 3aBUCHMOCTH
BBICOTBI 3BYyKa OT YaCTOThl. AKYCTUUECKUI PE30HAHC.

Jlabopamopnvie pabomul u onvimul

Omnpenenenre 4acTOThl U Mepro/ia KoueOaHuil MaTeMaTHYeCKOro MasTHHKA.

Onpenenenre 4acToThl ¥ Mepuo/ia KoueOaHuil Mpy>KUHHOTO MasTHUKA.

HccnenoBanue 3aBHCHMOCTH INEpUOJia KOJICOAHUH MOJBEIIEHHOIO0 K HUTH Tpy3a OT AJUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NepHoa KoJeOaHUH NPy KMHHOT'O MasiTHUKA OT Macchl Ipy3a.

ITpoBepka HE3aBUCUMOCTH NEpHO/Ia KOJIEOAaHUH Tpy3a, MOJBEIIEHHOIO K HUTH, OT Macchl rpysa.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD IEpHOJa KoJIeOaHUH MPYKMHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.

N3mepenue yckopeHus CBOOOAHOTO MaIeHHsL.

Pazgen 10. DiekTpoMarHuTHOE NMOJI€e U 3JIeKTPOMATHUTHBIE BOJTHBI

ONEKTPOMarHuTHOE TMOJI€. OJIEKTPOMarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMarHUTHbIX BOJH. lllkanma snexkTpoMarHWTHBIX BoOJH. Mcnonbp3oBanHue
AJIEKTPOMAarHUTHBIX BOJIH JJIsi COTOBOM CBSI3H.

OnexTpoMarauTHas npupoja ceera. CkopocTs cBeTa. BonHOBBIE CBOMCTBa cBETA.

Jlemoncmpayuu

CBolicTBa 371€KTPOMarHUTHBIX BOJIH. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopmwsie pabomul u onvimol

W3yueHne CBOWCTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIBI0 MOOMIIBHOTO TeedoHa.

Pa3nen 11. CBeroBble iBIeHUA

JlyueBas mognens cBeta. Mctounuku csera. [Ipsamonuneiinoe pacnpoctpanenue ceera. 3atmMeHust Connua u JIynsl. OtpaxkeHnue cera. [lmockoe 3epkaio.



3aKOH OTpa)K€HUs CBETA.

IIpenomiienne cBera. 3akOH mnpenoMmicHHs cBera. llomHoe BHyTpeHHee oTpakeHHe cBera. MCroap30BaHME IOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xox nyueil B nmnH3e. Onruyeckas cucrema ¢oroannapara, MUKPOCKONa M Teseckomna. ['y1a3 kak onruyeckas cucrema. bim3opykocTs u
JAIbHO30PKOCTb.

Paznoxenue 6enoro ceera B criektp. OnbliTel HetoToHa. CliojkeHue crieKTpaibHbIX LBETOB. Jlucnepcus ceera.

Jlemoncmpayuu

[Ipsamonuneiinoe pacnpocTpaneHue cera. OTpakeHue CBETaA.

[Tonmy4yenue n300paxeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3epKaiax .IIpenomienue cBera.

Onruueckuii CBETOBO/I.

Xop myueil B cobupatolieil inH3e. X0/ JIydel B pacCeuBaIOLIEH JTMH3E.

[Tony4yenue n3006paxxeHnit C HOMOILBIO JINH3.

[Tpunuun aeiictBus oToanmnapara, MUKpOCKOIa U TEJIECKOIIA.

Mogens ri1a3za.

Pa3noxxeHnue 0enaoro cBeTa B CEKTP.

ITonmy4yenue Genoro cBeTa pH CII0KEHUH CBETa PA3HbIX LIBETOB.

Jlabopamopnuie pabomul u onvimol

HccnenoBanue 3aBUCUMOCTH yIJla OTPaXKEHMsI CBETOBOIO JIyda OT yrja NaJcHMUs.

N3ydeHue xapakTepuCTHK U300pakeHUs ITpeIMeTa B IJIOCKOM 3€pKajle.

HccnenoBanue 3aBUCMMOCTH yTJla IIPEJIOMIIEHHs CBETOBOTO JIyda OT YIJIa IIaJICHUSHA TPAHULIE «BO3LyX—CTEKIION.

[Tonyuenue n300pakeHui ¢ MOMOIIBIO COOUPAIOIIEH JIMH3HI.

Onpenenenne GOKYCHOTO pacCTOSHUS M ONITUYECKOH cuitbl coduparomeil aMH3b1. ONBITHI 110 pa3ioKeHUIo OEJI0ro CBeTa B CIIEKTP.

OnbITHI 10 BOCTIPUATHIO I[BETA NPEAMETOB IIPU UX HAONIOCHNUN Yepe3 IBETOBbIE (DUIIBTPBI.

Pasznen 12. KBanroBble ABJIeHUASA

Omneitel Pesepdopna u mimaHerapHas Monenb aroma. Mogens atoma bopa.

Hcnyckanve u noriomeHue ceera aroMoM. KBaHTel. JInHeHuaTsIe CIEKTPHI.

PanuoaxktuBHOCTh. Alnb(a, O6era- m ramma-usnydeHus. CtpoeHue aToMHOro sapa. HykimoHHas Mozaens atoMHoro siapa. M3oromsl. PannoakTuBHBIE
npespauienus. [lepuoanonypacnanga aTOMHBIX S1ED.

SnepHbie peakiuu. 3aKOHBI COXpPaHEHMsI 3apsAI0BOTO U MAacCOBOIO YHCEN. DHEPrus CBSA3U aTOMHBIX siiep. CBsA3b Macchl U dHepruu. Peakiuu cuHTe3a U
nenenus anep. Ucrounvku sneprun ComnHia 1 3BE371.

AnepHas sHepreTuka. JlecTBUA paJuOAKTUBHBIX U3Iy4YEHUN HA KUBBIE OPraHU3MBI.

Jlemoncmpayuu

CrniekTpsl u3mydeHus u noriouieHus. CnekTpsl pa3nandHbIX ra3oB. COeKTp Bogopoa.

Habmtonenue TpexoB B kamepe Buibcona. PaboTa cuérunka HMOHU3UPYIOMINUX U3TYyYESHUH.



Perucrparus u3nydeHus IPUPOTHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopmwvie pabomul u onvimol

HabmoieHne CIuTomHbIX ¥ TUHEHYATHIX CIICKTPOB H3TYICHHUS.

HccnenoBanre TPEeKOB: U3MEPEHUE SHEPTHMH YacTUIBI TI0 TOPMO3HOMY IyTH (110 poTorpadusm).

W3mepenue paguoakTuBHOTO (oHa.

IMoBTOPUTENBHO-00001IAK0 M MOTYJIb

[ToBTOpUTENEHO-0000IAIONINI  MOAYNb NpPEAHA3HAYCH JUISI CUCTEMAaTH3allMd W OOOOINEHHUS TMPEJAMETHOTO COAEpP)KaHUS M ONbITa JeSTeIbHOCTH,
NPUOOPETEHHOTO MTPU U3YUCHHUH BCETro Kypca (PHU3HKH, a TaKKe IS TIOJArOTOBKMA K OCHOBHOMY TOCYJIapCTBEHHOMY 9K3aMEHY IO (DH3HKE JIJIsl 00 yJaroIUXCs,
BBIOPABIINX ATOT YUEOHBIH MpeMeT.

[Ipy wW3yYeHUM NaHHOTO MOJIYJS PEATU3YIOTCS M CHCTEMATU3UPYIOTCS BUJBI JICATCIILHOCTH, Ha OCHOBE KOTOPBIX OOCCIICYMBACTCS JIOCTHIKCHHE
MPEIMETHBIX M METANPEAMETHBIX TUIAHUPYEMBIX PE3YJIbTaTOB 00Y4YCHHSI, (POPMUPYETCS €CTECTBEHHOHAYYHAS TPAMOTHOCTh: OCBOCHHUE HAYYHBIX METOJIOB
WCCIICIOBAHMSI SIBIICHUI TIPUPOBI U TEXHUKHU, OBJIAJICHUE YMEHUSMHU OOBSICHATh (PU3MUECKUE SIBIICHUS, IPUMECHSIS MTOJyYCHHBIC 3HAHUS, PEIIaTh 3aa4H, B
TOM YHCJIe KAYeCTBEHHBIC U DKCIIEPHUMEHTAIbHBIC.

[TpuHIMIUATBEHO NIESTEIBHOCTHBIA XapakTep JaHHOTO pasfelia peaiu3yeTcsl 3a CUYET TOTrO, YTO OOYYAOUIUecs BBHIMOJHSIOT 33JaHUs, B KOTOPBIX MM
npeJyIaraeTcs:

- Ha OCHOBE TIOJIYYCHHBIX 3HAHUW PACIIO3HABATH M HAYYHO OOBSCHATH (PU3UUCCKUE SIBICHUS B OKPYXKAIOIIEH TPUPOIC U MIOBCEIHEBHOW KHU3HH,

- HCIIOJIB30BATh HAyYHBIC METO/IBI UCCIICIOBAHUS (PU3NICCKUX SBICHUIA, B TOM YHCIIC/JIS IPOBEPKHU THIIOTE3 U IMOTYICHHS TEOPETUICCKUX BBHIBOJIOB;

- OOBSICHATH HAayYHBIC OCHOBBI Ham0oJiee BAXKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJIOTHH, HANpPUMEp, MPAKTHYECKOTO HCIIOJIb30BAHMS Pa3JIMYHBIX
HMCTOYHUKOB DHEPTHUH Ha OCHOBE 3aKOHA MIPEBPAIICHIS M COXPAaHEHHS BCEX U3BECTHBIX BHJIOB SHEPTHUHU.



TEMATHYECKOE INTAHUPOBAHHUE

7 kaacc

Ne HaumeHnoBaHue pa3/iesioB U TeM NPOTrPaMMbI Kosaun4yecTBo 4acoB JJIeKTPOHHbIE (undposbie)

n/m Bcero KounrpoJabnbie | [IpakTudeckne 00pasoBaTe/LHbIE PECYPCEI

padoThI padoThI

Paznen 1. ®usnka u ee posib B NO3HAHUU OKPYKAIOLIEr0 MUpa

1.1 | ®usuka — Hayka o npupojae 2 bubmuoreka @OI'UC «Mos 1wmkoma» —
lesson.academy-
content.myschool.edu.ru/03/10

1.2 | Ousnueckue BETUUYUHBI 2 1 Poccuiickass  anekTpoHHass — mIKOJda  —
resh.edu.ru/subject/28/10/

1.3 | EcrecTBeHHOHAYYHBIN METO]] IIO3HAHUS 2 https://resh.edu.ru/subject/lesson/2602/start/
https://resh.edu.ru/subject/lesson/1526/start/

Wroro no pazneny 6

Pa3nea 2. IlepBoHayaibHble CBeIeHHS O CTPOEHHH BellecTBA

2.1 | Ctpoenue BeniecTna 1 1 https://resh.edu.ru/subject/lesson/1533/start/

2.2 | JIBwkeHue U B3aUMOJICHCTBUE YACTHI] BelllecTBa | 2 Poccuiickasi  anekTpoHHass — mIKOJda  —
resh.edu.ru/subject/28/10/

2.3 | ArperaTHble 2 Poccuiickass ~ 2JIeKTpOHHass — IIKoJIa  —

COCTOSIHMSI BEII[ECTBA resh.edu.ru/subject/28/10/

Hroro no paszneny 5

Paznen 3. /IBuskeHne u B3auMoJieiicTBue Tej

3.1 | Mexanndeckoe OBUKEHUE 3 1 Poccuiickass  snexkTpoHHas — IIKojda  —
resh.edu.ru/subject/28/10/

3.2 | Unepuus, Macca, TNIOTHOCTh 4 1 Poccuiickass ~ 2JIeKTpOHHass — IIKoJa  —
resh.edu.ru/subject/28/10/

3.3 | Cuna. Bunsr cun 14 1 3 Poccuiickass  snexkTpoHHas — mikojla  —
resh.edu.ru/subject/28/10/

Wtoro no pazneny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, AKUIAKOCTEH M Ta30B

4.1 | laBnenue. Ilepenaua naBieHHWs TBEPABIMU | 3 Poccuiickass  anekTpoHHas — MIKoJia — —

TeJIaMH, )KUIKOCTIMH U razaMu resh.edu.ru/subject/28/10/
4.2 | JlaBneHue KUIKOCTH 5 Poccuiickasi ~ dyeKTpoHHAs  IIKOJIA — —




resh.edu.ru/subject/28/10/

4.3 | AtmoctepHoe naBieHue 6 Poccuiickass ~ onekTpoHHas — IIKoiIa  —
resh.edu.ru/subject/28/10/

4.4 | JleiicTBUE KUIKOCTH U ra3a Ha MOTPYKEHHOE B | 7 1 3 https://resh.edu.ru/subject/lesson/1532/start/

HUX TEJIO

Wtoro no pasneny 21

Pasznen S. Pabora u MOHOCTB. JHEpIrus

5.1 | Pabora 1 MOIIHOCTh 3 1 Poccuiickass  snexkTpoHHas — IIKojda — —
resh.edu.ru/subject/28/10/

5.2 | [IpocThie MEXaHU3MBI 5 2 Poccuiickas  sjexkTpoHHas — mKojga  —
resh.edu.ru/subject/28/10/

5.3 | Mexanuyeckas Heprus 4 Poccuiickass  snexkTpoHHas — IIKojga  —
resh.edu.ru/subject/28/10/

Wroro no pazneny 12 Poccuiickass  snexkTpoHHas — IIKojga  —
resh.edu.ru/subject/28/10/

[ToBTOpenue 3 1 Poccuiickass  snexkTpoHHas — IIKojda  —
resh.edu.ru/subject/28/10/

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME | 68 3 13

8 kirace

Ne HaumenoBanue pa3ie/ioB U TeM NPOrPaMMbl Kosun4yecTBo yacos DJIeKTPOHHbIE (ungposbie)

n/m Bcero Konrtpoasnsie | [IpakTnueckne 00pasoBaTeLHbIe PECYPChI

padoThl padoThl

Pasznea 1. TensioBble siBJIeHUst

1.1 | Crpoenue u CBOICTBa BelleCTBa 7 bubmuoreka OI'MC «Most mkoma» —
lesson.academy-
content.myschool.edu.ru/03/10

1.2 | TemoBbie mpoOIECCHI 21 1 3

Hroro no paszneny 28

Pazjen 2. DiekTpuyeckne  MArHUTHBIE SIBJICHUSI

2.1 | DnexkTpuyecKue 3apsibl. 7 Poccuiickass snekTpoHHass IIKoJa —

3ap$DKeHHI)Ie TCJ1a U UX BSaI/IMO)IeI\/'ICTBI/ISI

resh.edu.ru/subject/28/10/




2.2 | ITocTOSTHHBIH 2JIEKTPUUECKHI TOK 20 1 6 Poccuiickas snekTpoHHas IIKojJa —
resh.edu.ru/subject/28/10/

2.3 | MarHuTHbI€e SIBJICHUS 6 2 Poccuiickass 2nekTpoHHass ILIKojga —
resh.edu.ru/subject/28/10/

2.4 | DnekTpoMarHuTHas MHAYKIUS 4 Poccuiickasi 3nekTpoHHass IIKojla —
resh.edu.ru/subject/28/10/

Hroro no pazueny 37

IToBTOpeHune 3 1 Poccuiickass dnexkTpoHHass IIKOJa —
resh.edu.ru/subject/28/10/

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME | 68 3 11

|

9 kaacc

Ne HaumenoBanue pa3ieioB U TeM NPOrpaMMbl KosmuecTBo yacos DJIeKTPOHHbIE (uu¢posbie)

n/n Bceero Kontpoabubie | [IpakTuueckue 00pasoBaTeLHEIE PECYPCHI

padoThI padoThl
Pa3zpen 1. Mexann4ueckue siBJICHUA
1.1 | Mexanuueckoe nBMKeHHE M crocoosl ero | 10 2 bubanoreka PI'UC «Mos mikomay —
OTIHCaHHUSI lesson.academy-

content.myschool.edu.ru/03/10

1.2 | BzaumogeiicTBre Tel 20 1 4 Poccuiickass snekTpoHHas IIKoJa —
resh.edu.ru/subject/28/10/

1.3 | 3aKOHBI COXpaHEHHS 10 2 Poccuiickass 9neKTpoHHass IIKoja —
resh.edu.ru/subject/28/10/

Hroro no paszneny 40

Pa3pnen 2. Mexanuyeckne K0Jie0aHUS U BOJHBI

2.1 | Mexanuveckue KojieOaHus 7 2 Poccuiickass »snexkTpoHHas IIKOJa —
resh.edu.ru/subject/28/10/

2.2 | MexaHudeckue BOJHBI. 3BYK 8 1 Poccuiickass anekTpoHHass IIKojlla —
resh.edu.ru/subject/28/10/

Wroro no pazneny 15

Pa3jen 3. DiieKTpOMArHUTHOE 10JI€ H JIEKTPOMATHUTHBIE BOJHBI

3.1 | DieKTpoMarHHTHOE HoJIe ’ |6 (1 | Poccmiickass  deKTpoHHAs IKoOna —




| OJICKTPOMAarduTHBIC BOJIHBL

resh.edu.ru/subject/28/10/

Wroro mo pazneny 6

Pa3nen 4. CBeToBbIe AIBJICHUSA

4.1 | 3aKOHBI pacCIpPOCTPAaHEHUs CBETA 6 1 Poccuiickas 2nexkTpoHHas — ILIKOJA
resh.edu.ru/subject/28/10/

4.2 | JIuH3BI M ONTHYECKHE TPUOOPHI 6 1 Poccuiickass aneKTpoHHas —IIKoJa
resh.edu.ru/subject/28/10/

4.3 | PaznoxxeHnue 6e10ro cBeTa B CIEKTP 3

Wtoro no pazneny 15

Pa3pen 5. KBanToBbIe IBJICHUSA

5.1 | UcnyckaHue U NOIJIOIIEHNE CBETa AaTOMOM 4 1 Poccuiickas 2nexTpoHHas — IIKOJa
resh.edu.ru/subject/28/10/

5.2 | CtpoeHue aTOMHOTO si7pa 6 1 Poccuiickast 2neKTpoOHHAs — HIKOJA
resh.edu.ru/subject/28/10/

5.3 | SnepHbie peakuuu 7 Poccuiickas 2nexkTpoHHas — IIKOJa
resh.edu.ru/subject/28/10/

Uroro no pazneny 17

[ToBTOPUTEIIEHO-0000IIAOIINN MOTYITH 9

Hroro no pasneny 9 Poccuiickast »1neKTpoHHas UIKOJa
resh.edu.ru/subject/28/10/

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102 15




