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MHNOACHUTEJBbHASA 3AIINCKA
Jlannas pabouast nporpamma ydeOHoro npeamera Ousuka uist 8 U 9 kjaaccoB pa3paboTaHa Ha OCHOBE CIEAYIOMIUX JTOKYMEHTOB:
- OenepanbHBIN TOCYIaPCTBEHHBIN 00pa30BaTeIbHbINA CTAaHIAPT OCHOBHOTO 00111ero o0pazoBanus (YyTB. mpukazoM MuHucrepcTsa oOpazoBaHus U Hayku PD
ot 17 nexadbps 2010 r. N 1897) ¢ u3smMeHeHUsIMH U TOTIOIHEHUsIMH OT: 29 nekabps 2014 r., 31 gexabps 2015 1., 11 gexabps 2020 r.
- [IpumepHas ocHOBHas 0Opa3oBaTesibHas IPOrpaMMa OCHOBHOTO 00111ero oopazoBanus (0o0peHa dheaepaabHbIM yueOHO-METOAUYECKUM 00BEAMHEHUEM
no obmiemy obpazoBanuto, mpotokoi ot 08.04.2015 Ne 1/5, B mporpammax Ha 2020-2021 u 2021-2022 nucarts: ¢ m3menenusimu ot 04.02.2020).
http://fgosreestr.ru/;
- ®enepanbpHas 00pa3oBaTeNbHAs MPOrpaMMa 1o OMOJIOTHH
- [Iporpamma B.B. [Taceunuka u kosijiekTHBa aBTOpoB. bruonorus. Paboune nmporpammel. [Ipeamernas munus yaeOHUKOB «JIuHus )u3HM» 5-9 Kitaccel. M.
[Ipocsemienue, 2019
- OcHOBHas oOpa3oBarenbpHasl IporpaMmma ocHOBHOTro obmero oopazoanust MbOY Epmakosckas CII;
- [locranoBnenue I TaBHOTO rocy1apcTBEHHOTO cCaHUTAapHOTO Bpaua Poccuiickoii @eneparun ot 28.09.2020 Ne 28. O6 yrBepxaenuu CII 2.4.3648-20
«CaHUTapHO-3MUAEMHOIOTHUECKHUE TPEOOBaHUS K OPTaHU3AIMSIM BOCIIUTAHUS U 00YUYEHHUS, OTJIbIXA M O3/I0POBJICHUS JETEH U MOJIOJICKI;
- [Ipuka3z Munucrepcrsa npocsemernst PO ot 22.11.2019 Ne 632 «O BHeceHUM U3MEHEHHH B (heiepaibHBIN NIepeueHb YIeOHIUKOB, PEKOMEHIOBAHHBIX K
MCIOJIb30BAaHUIO MIPH peaIU3alii UMEIOIUX FOCYAapCTBEHHYIO aKKPEAUTAILIMI0 00pa30BaTEIbHBIX IPOrPaMM HavyaabHOTO 00IEro, OCHOBHOTO OOIIIEro,
cpenHero obmiero oopazoBanus cOpMUPOBAHHEIN MprkazoM MuHUCTepcTBa NpocBenieHus Poccuiickoit eneparuu ot 28 nekadps 2018 r. No 345
- Ctpareruu pa3Butus Bocnutanus B Poccuiickoit deneparuu Ha nepuon a0 2025 roaa (pacnopspkenue [IpaButenbcrBa Poccniickoit denepanuu ot 29 mast
2015 roma Ne 996-p) - mpumepHOU IPOTpaMMBI 10 yueOHOMY IpeaMeTy (usuka 5-9 kimaccel: IpoekT.- 2-¢ u3n. — M.: [Ipocsemenne, 2010. — 67¢. —
(CranzgapThl BTOPOTO MOKOJIEHUS) JUIs KJIACCOB, U3YUYAIOIIMX MPEAMET 110 HOBBIM CTaHJapTaM 0a30BOr0 YpOBHS;

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O ITIPEJIMETA «®PU3UKA»

Kypc ¢usuku — cucremoo6pasyronuil 11 €CTECTBEHHOHAYUHbIX YY€OHBIX IMPEIMETOB, MOCKOJIBbKY (pU3MUECKHe 3aKOHBI JIEKaT B OCHOBE MPOLIECCOB U
SBJICHU, N3y4aeMbIX XUMHUEH, Oronorueii, acTpoHoMuel u pu3ndeckoil reorpaduei.

®u3nka — 3TO MpEeAMET, KOTOPbIl HE TOJbKO BHOCHUT OCHOBHOM BKJIaJ B €CTECTBEHHOHAYUHYIO KapTHHY MHpa, HO U MpPENOCTaBIIIEeT HauboJjee sSCHbIE
00pa3ibl MPUMEHEHHs] HAyYHOTO METOo/ia MMO3HaHMs, T.€. Clloco0a MOTY4YeHHUs TOCTOBEPHBIX 3HaHUHM 0 Mupe. dusnka — 3TO MpeaMeT, KOTOPbIM Hapsdy C
JIPYTMMH €CTECTBEHHOHAyYHBIMH NpEeIMETaMM JIOJDKEH JaTh IIKOJIbHUKAM IpeACTaBlieHue o0 YBJIEKATEIbHOCTH HAyYHOTO HCCIIEIOBAaHUS U PajOCTU
CaMOCTOSITEIILHOTO OTKPBITHS HOBOT'O 3HAHMSL.

B nporpamme yuuThIBarOTCS BO3MOXKHOCTH Ipeamera B peanusanuu TpedoBanuiik. ®PI'OC OOO k miaaHHpyeMbIM JUYHOCTHBIM U METalpeIMETHBIM
pe3yiabTataM 00y4eHus, a TaKXKe MEXKIIPeIMETHbBIE CBA3H €CTECTBEHHOHAYUHBIX YU€OHBIX TPEIMETOB HA YPOBHE OCHOBHOI'O 00ILIEro 00pa3oBaHMUs.

HEJIM U3YUEHUSA YYEBHOTI'O IPEJMETA «®U3UKA»

Henu u3ydeHus (QU3MKM Ha YpOBHE OCHOBHOrO oOmiero oOpas3oBaHusi ompezeneHsl B KoHuenuuu mpenonaBaHust yuyeOHoro mpeamera «®Dusuka» B
oOpa3oBaTenbHbIX opraHuzanusx Poccuiickoit denepaunu, pealn3yONIUX OCHOBHBIE 00II€00pa3oBaTENbHBIE MPOrPaMMBbl, YTBEPKIEHHOW pelIeHHEeM
Komnnerun Munucrepcrsa npocseuienus Poccuiickoii @eneparun, npotokoin ot 3 gexadpst 2019 r. Ne [TK4BH.

Henu nzydenust u3uku:



— MpHOOpeTeHne HHTepeca U CTPeMIICHUS 00yJaIoIUXCs K HAYYHOMY U3YYEHHIO MPUPObI, Pa3BUTHE WX MHTEUIEKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN;
— pa3BUTHE NPEICTABICHUN O HAYYHOM METO/I€ M03HaHUs U (POPMUPOBAHUE UCCIIEOBATEIFCKOIO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSIM;
— (dopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK Pe3yJIbTaTa U3YyYEeHUsI OCHOB CTPOCHHS MaTepUH U (PyHIAMEHTAIBHBIX 3aKOHOB (PH3HKH;
— (opmupoBaHue npeAcTaBICHUN 0 poiu (PU3MKHU AJIs Pa3BUTHUS APYTrUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;
— pa3BUTHE NPEICTABICHUN O BO3MOXHBIX cepax Oymymiei mpodeccnoHaTbHOM e TEIIBbHOCTH, CBSI3aHHON ¢ (PU3UKOM, MOATOTOBKA K JalTbHEHIIIEMY
00y4YEHUIO B 3TOM HaIPaBIICHUU.
JIOCTIKEHHE THX LIeJIel Ha YpOBHE OCHOBHOTO OOIIEro 00pa30BaHus 00ECIIEUNBACTCS PEIICHUEM CIIEIYIONINX 3a1ay:

— MpUOOpeTeHne 3HaHUI O AUCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHUYECKHX, TEIUIOBBIX, SJICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;
— npuoOpeTeHne YMEHUH OMUCHIBATh U OOBICHATH (PU3NUECKUE SIBICHUS C UCIIOJIB30BAHNUEM TTOTYYEHHBIX 3HAHUM;
— OCBOEHHE METOJIOB PEIICHUSI MPOCTEUIITNX PACUETHBIX 3a/1a4 C UCIIONIb30BAaHHEM (DU3MUECKHUX MOJIENEH, TBOPUECKUX U MTPAKTUKOOPUEHTHUPOBAHHBIX
3a1ad;
— pa3BUTHE YMEHU HAOII0JaTh MPUPOIHBIC SIBJICHUS U BBITIOIHATH OMBITHI, Ta00OPaTOpHbIE paOOTHI U AKCIIEPUMEHTAIbHBIC UCCICAOBAHUS C
MCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX IPUOOPOB;
— OCBOEHHE MPUEMOB PadOTHI ¢ HH(POpMalHel (GU3MUIECKOTro ColepKaHus, BKIItoYas HHPOPMAIUIO O COBPEMEHHBIX JOCTHKEHUSIX (DU3UKH; aHATTU3 U
KPUTHYECKOE OlEHUBAaHNE HH(pOpMaIu;
— 3HAKOMCTBO cO chepamu NpodecCUOHANBHOMN 1eATeIbHOCTH, CBI3aHHBIMU C (DU3UKOM, U COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JTOCTIDKEHUSX (PU3NIECKOI HAYKH.
MECTO YYEBHOI'O IIPEIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OOO ¢usuka spiasercs 00sg3aTeNbHBIM IPEIMETOM Ha YpOBHE OCHOBHOIO oOmiero obpaszoBanus. [laHHas mporpamMma
npeaycMaTpuBaeT u3ydyeHue Gpu3nku Ha 6a30BOM ypoBHE B 8 Kilacce B 00béMe 68 uvacoB mo 2 yaca B Hezemnto M B 9 kiacce 3 yaca B Hezento — 102 yaca.

Conep:xanue
8 kace

Pa3nen 6. TenuioBble siBiaeHHS.

OCHOBHBIE TTOIOKEHUS MOJ'IeKy.]'IHpHO--KI/IHeTI/IquKOI\/'I TCOPHHU CTPOCHUA BECUICCTBA. Maccan pasMEPLI aTOMOB U MOJICKYJI. OHI)ITI)I, IMOATBCPKAAOIINEC
OCHOBHBI€ MTOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKOU TEOPHH.

Mopenu TBEPOTO, )KUIKOTO M Ta3000pa3HOTO COCTOsIHUMN BemecTBa. Kpucrammuyeckue u amopdusie Tena. OObSICHEHNE CBOMCTB Ta30B, )XHAKOCTEH 1
TBEPJBIX TEJ HA OCHOBE MOJIOKEHUN MOJIEKYJIAPHO--KUHETUYECKON Teoprun. CMaunBaHUE U KallWJUISIPHbBIE sIBJIEHUS. TeIIoBOE pacIIMpEHHE U CKaTHE.
Temmnepatypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO TETUIOBOTO JIBMIKEHHUS YacTUIl. BHyTpeHHsis 2Heprusa. CriocoObl U3MEHEHHUST BHYTPEHHEH YHEPTHH:
TerIonepeada u copepiieHne padoTel. Buasl Teronepenayn: TemIonpoBOIHOCTh, KOHBEKIIUS, H3TyYeHHE.

KonuyecTBo TemnoTel. Y aenpHas TEIUIOEMKOCTD BellecTBa. TermToo0MeH 1 TEIJI0OBOE paBHOBECHE. Y paBHEHUE TEIJIOBOro Oananca. [lnasnenue u



OTBEPJICBaHKNE KPUCTANTMYECKHUX BEIIECTB. Y AebHAs TeIuioTa miasieHus. [lapoodpazoBanue u konaeHcamnus. Mcnapenue. Kunenue. Y aenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS] OT aTMOC(HEPHOTO JaBICHHUS.

BnaxxnocTs Bo3IyXA.

DHeprus ToIMBa. Y IeibHas TEII0Ta CrOPaHUS.

[Tpunnume! padoTs! TemmoBsix Asuratenei K1/ remmoBoro aqeuraresns. TeroBbie IBUTaTeIy U 3alIUTa OKPYKAIOIIEH CPEIbI.
3aKOH COXpaHEHUs U MPEBPAILCHHs SHEPTUHU B TEIUIOBBIX IIPOLIECCaXx.

JleMoHcTpauum.

HaGmoienne 6poyHOBCKOTO JIBHYKEHHUS.

Ha6mronenue quddysun.

HaGimotenne SBICHUI CMAYUBAHUS U KAITMJUTSIPHBIX SBJICHHM.

Hal6mronenue TenioBoro pacuimpeHus Tel.

N3menenune naBieHus ra3a npu K3MEHEHUH 00bEMa M HArpEBaHUM WITH OXJIAXKICHHH.

[IpaBuiia u3MepeHus TeMIeparypsbl.

Bupael Terionepenayu.

OxJtakIeHre Mpy COBEPIIEHUH PaOOTHI.

HarpeBanue nipu coBepiiieHur paboThl BHEITHUMH CHIIAMH.

0. CpaBHeHHE TEITIOEMKOCTEH Pa3IMYHBIX BEIICCTB.

1. HaGmroneHue KUIICHUS.

12. HaOmioneHue MoCTOSHCTBA TEMIEPATYPHI MIPH IIABJICHHUH.

13. Monenu TEIUIOBBIX IBUTATEIEH.

JlabopatopHbie pabOTHI U OTIBITHI.

OMBITHI 110 OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TPUTSKEHUS.

OnbITHI IO BRIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM CONM WM caxapa.

OMnBITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIIUPEHUSI Ta30B, KUJIKOCTEH U TBEPABIX TEI.

Omnpenenenue AaBleHUs BO3ayxa B OajIOHE MITIPHIIA.

OMBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3yXa OT €ro 00bEMa 1 HarpeBaHUs W OXJIAXKICHUSI.
[TpoBepka rumoTe3bl TMHEHHONM 3aBUCUMOCTH JITTMHBI CTOJIOMKA KUKOCTH B TEPMOMETPUUYECKOM TPyOKe OT TeMIepaTyphl.
HalGmronenne naMeHeHus BHYTPEHHEHW SHEPTUH Tella B pe3yibTaTe TeIUIonepeaadn u paboThl BHEITHUX CHJT.
HccnenoBanue siBieHUs TEIUIOOOMEHA MPU CMEIIMBAHUH XOJIOIHOM U Topsiuel BOBI.

Ompenenenne KOJTUYECTBA TEIUIOTHI, MOTYYEHHOTO BOJIOM MPHU TEMIIO0OMEHE C HArPETHIM METAITHICCKUAM IIHITHHIPOM.
0. Ompenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoliecca CIapeHusl.

12. Omnpenenenvie OTHOCUTENHHOM BIAXKHOCTH BO3/yXa.

13. Ompenenenue ynenpbHOMN TEIUIOTH TUIABICHUS JIBA.

RRO©oo N ORWNE
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Paznen 7. diiekTpuyeckne 1 MarHuTHbIE SIBJICHUSA.

Onektpusanus Ten. [[Ba pona anexTpudeckux 3apsaoB. BzanmoseiictBue 3apsokeHHbIX Tell. 3akoH KyioHa (3aBUCUMOCTh CHIIBI B3aUMOJIEUCTBU S
3apsOKEHHBIX T€J OT BEJIMYMHBI 3apSA0B U PACCTOSIHUS MEXKIY TEJIaMu).

OnexTpuueckoe noyie. Hanpspk€HHOCTD 31ekTpruyeckoro nosst. [IpuHuun cyneprno3unuy 3JeKTpUUecKX 1oJiel (Ha KaYeCTBEHHOM YPOBHE).
Hocutenu snekrpuueckux 3aps10B. DI€eMEHTapHbIN deKkTpuyeckuid 3apsia. Ctpoenue atoma. [IpoBOAHUKY U UAIIEKTPUKHU. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsa.

DNEeKTPUUECKUN TOK. Y CIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOr0 TOKA. MICTOUHUKH MOCTOSHHOTO TOKa. JIefCTBUSI 3JIE€KTPUUYECKOT0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUM TOK B KUJKOCTAX U Ta3ax.

Onekrpuueckas nenb. Cuia Toka. DNeKTprudeckoe HarnpskeHre. CopoTHBIICHHE POBOAHUKA. Y AEIbHOE COMPOTUBIIEHNE BeleCcTBa. 3akKOoH OMa J1st
yuactka uenu. [locnenoBaTenbHoe U apajijielIbHOE COEAMHEHNE IPOBOAHUKOB.

PaGota u MourHOCTh A5eKTpudeckoro Toka. 3akoH Jxoyns—Jlenma. DnekTpruueckue Henu 1 noTpeOuTeNn AIeKTpuIeckor sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTostHHBIE MarHUTHI. B3anmoielicTBrE NOCTOSHHBIX MArHUTOB. MaruuTHoe 1nosie. MarHuTHoe noJje 3eMiIu U €ro 3HaueHHe JUIs )KM3HU Ha 3emuie. OmbIT
Opcrena. MarHuTHOE 1oJie 3JIEKTPUUECKOro Toka. [I[pumMeHeHne 31eKTpoMaruHuToB B TEXHUKE. JlelicTBrEe MarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM.
DNEeKTpOoABUTaTElb IOCTOSTHHOTO TOKA. Vcrosib30BaHUE 3JIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnertel @apanes. SABnenue anexkTpoMaruutHol HHAYKIUH. [IpaBuiio Jlenna. Dnexrporenepatop. CriocoObl MOIYYeHHS dJIEKTPUUECKONU SHEPTUH.
DIEKTPOCTAaHIINHN Ha BO3OOHOBIISIEMBIX HICTOYHHKAX SHEPTUH.

JleMoHcTpanuu.

DnekTpu3anus Tenl.

JIBa posia 2JIeKTpUYECKUX 3apsI0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEJl.

YCTpOoUCTBO U IEHCTBUE DIEKTPOCKOIIA.

DnexTpocTaTHuecKas HHAYKIIHS.

3aKOH COXpaHEHUs INEKTPUUECKUX 3apsI0B.

[TpoBOIHUKHN U AUDIIEKTPUKH.

MopenupoBaHue CUIOBBIX JTMHHUH 3JIEKTPUYECKOTO MOJIS.

HcTouyHNKH MOCTOSHHOTO TOKA.

JlericTBUs DIIEKTPUYECKOTO TOKA.

0. DIieKTpUYeCcKUil TOK B KHUIKOCTH.

1. Ta3oBbIii pa3psi.

12. M3mepeHHe CHIIBI TOKA aMIIEPMETPOM.

13. H3MepeHue dMeKTPUUYECKOTO HAMIPSKEHHUS BOTBTMETPOM.

14. Peocrat u Mara3uH COMPOTHUBIICHUMN.

15. BzaumopeiicTBHE MOCTOSHHBIX MarHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTH pa3AeiICHHs MOJTIOCOB MarHUTA.

RROoOoNoO~WNE



17. MonenupoBaHUE MarHUTHBIX MOJICH MMOCTOSTHHBIX MarHUTOB.

18. OmsiT Dpcrena.

19. MarsuTHOE 1oJe TOKa. DIeKTPOMArHuT.

20. JleiicTBHEe MarHUTHOTO TIOJISI HA MMPOBOHUK C TOKOM.

21. DnekTpoABHUraTelb MOCTOSHHOTO TOKA.

22. VccnenoBaHue SIBICHUS 3JICKTPOMArHUTHOW WHIYKITUH.

23. OmbiTel @apaes.

24. 3aBUCHMOCTH HaNPaBJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBUI €ro BOSHUKHOBEHHUSI.

25. DIeKTpOoreHeparop MOCTOSHHOTO TOKA.

JlaboparopHbie pabOThI U OTIBITHI.

OmnbITHI TI0 HAOTFOICHUIO JICKTPU3AIIUH TEJI MHAYKIIUCH U IIPH CONPUKOCHOBCHHUHU.

HccnenoBanue AeCTBUS SIEKTPUIECKOTO OIS HA IIPOBOAHUKH U IUAIICKTPHUKH.

COopka u mpoBepKa pabOoThI AIEKTPHUUECKON IIETTH TOCTOSTHHOTO TOKA.

V3mepenue u peryInpoBaHue CHIIbI TOKA.

W3mepeHue u peryIupoBaHue HANPSHKSHUSI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO YePe3 PE3UCTOP, OT COMPOTUBIICHHS PE3UCTOPA U HANIPSHKEHUS Ha PE3UCTOpE.
OnbITHI, IEMOHCTPUPYIOIINAE 3aBUCMOCTbD AJIEKTPHUECKOTO CONTPOTUBIICHUS MPOBOAHUKA OT €T0 JUTMHBI, TUIOIIA/IX TONIEPEYHOT0 CEYCHUS U MaTepuara.
[TpoBepka mpaBuiIa CI0KEHUS HAMPSHKEHUH MIPH MOCIIEI0BATEIFHOM COSTUHEHUN JIBYX PE3UCTOPOB.
ITpoBepka mpaBuia /Ui CHIIbI TOKa MPH NMapajIeIbHOM CO€IMHEHUU PE3UCTOPOB.

0. Omnpenenenrie pabOTHI AMEKTPHUECKOTO TOKA, UAYILETO Yepe3 Pe3nucTop.

1. OmnpeneneHue MOIIHOCTH AJIEKTPUUYECKOTO TOKA, BBIJIENIAEMOI Ha pe3UCTOpe.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HANpsDKEHUS Ha HEH.

13. Ompenenenne KII/] narpesatens.

14. WccnenoBanue MarHUTHOTO B3aWMOJICHCTBHS MTOCTOSTHHBIX MarHUTOB.

15. M3ydeHue MarHUTHOTO MOJIS OCTOSHHBIX MAarHUTOB MIPU UX 00BETMHEHNUHN U pa3ieIeHUH.

16. HWccnenoBanue NEHCTBHS IIEKTPHUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OmnpIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbI B3aUMOJCHCTBUS KAaTYIIKU C TOKOM M MarHuTa OT CHJIbI TOKA M HAaIIPaBJIEHUs TOKA B KaTYIIIKE.
18. WM3ydenue neiicTBHS MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM.

19. KouctpyupoBanue u u3yuyeHue paboThl AJIEKTPOABUTATENS.

20. Msmepenwne KII1/I amekTpoaBUTaTeIbHOM YCTAaHOBKH.

21. OmBbITHI 10 UCCIIEOBAHUIO SBICHUS DJIEKTPOMArHUTHOM

9 KJIACC
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Paznen. Mexannueckue siBJeHHUSA.



Mexanunueckoe nBrxkeHne. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTENFHOCTh MEXaHUUYECKOTO IBMKEeHUs. PaBHOMEpHOE NpsSMOIMHEHHOE
nBukeHue. HepaBHoMepHoe npsMonHeHoe nBukenue. CpeqHsas 1 MTHOBEHHAsi CKOPOCTh Tela TP HEPAaBHOMEPHOM JIBUKEHUM.

Yckopenue. PaBHOoyckopeHHOE NpsiMosInHeliHOe BrkeHre. CBoOoHOE magenue. OnbIThl [anwes.

PaBHOMepHOE BMKEHUE 1O OKpY)HOCTH. [lepuon u yacrora oOpamienus. JIuneitnas u yriaosas ckopoctu. LleHTpocTpemMuTenbHOe YCKOPEHHUE.
[Tepsriii 3akoH HetoToHa. Bropoii 3akon Hetotona. Tpetuii 3akod HeroToHa. [IpuHIMN Cyneprno3uiium Cul.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujla TPEHUsI CKOJIbKEHM S, CUjla TPEHUS IIOKOs, APYrue BUAbI TPEHUS.

Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUs. Y CKopeHHe cBoOoIHOro nmajaeHus. J[Bmxenne muanet Bokpyr Connua. [lepBast kocMuyeckasi CKOPOCTb.
HeBecoMocTb 1 neperpysku.

PaBHoBecue marepuaibHOl TOUKU. AOCOIOTHO TBEP0E TENo. PaBHOBECHE TBEPAOIO Tela ¢ 3aKPEIUIEHHOI Ochio BpamieHus. MoMeHT cuiibl. LlenTp
TSYKECTH.

Nmnynec Tena. M3mMenenue ummynbca. IMmynbsce cuiibl. 3aKOH COXpaHEHHs UMITYJbca. PeakTHBHOE IBHKEHUE.

Mexanunueckast paboTa 1 MOIIHOCTB. PaboTa cuit TsKeCTH, yrpyrocTh, TpeHus. CBsi3b d3HEpTuu 1 padoThl. [loTeHIManpHas SHEpTUs Telna, MOIHATOrO Hall
MOBEPXHOCTHIO 3eMid. [loTeHmanbHas sHeprus cxxkatoit npyxuHbl. Kuneruueckas sueprus. Teopema 0 KWHETHYECKON YHEPrUH. 3aKOH COXPaHEHUS
MEXaHUYECKON DHEPTUU.

JlemoHcTpamuu.

Habnronenne MexaHMYecKOro ABMKEHHSI TeJIa OTHOCUTENIFHO PAa3HBIX TeJl OTCUETA.

CpaBHeHHE IMyTel U TPACKTOPUIl IBMXKEHUSI OJTHOTO U TOTO K€ Tella OTHOCUTENBHO Pa3HbIX Tell OTCUETA.

N3mepenue ckopocTy U YCKOPEHUSI IPSMOJIMHEHHOTO IBUKEHUSI.

HccnenoBanue Npu3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS.

Habntoienne ABM>KEHNUS Tella 0 OKPY>KHOCTH.

. HalmronieHne MexaHW4eCKUX sIBICHUM, IPOUCXOAIUX B cucTeMe oTcuéTa «Tenexxka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUH OTHOCUTEIbHO
KaOuHeTa PU3UKH.

7. 3aBUCHMOCTb YCKOPEHHUS Tella OT MacChl TeNa U JeHCTBYIOIEH Ha HETO CUIIBI.

8. HaGmonenne paBeHCTBa CHJI IPH B3aMMO/ICHCTBUH TEIL.

9. H3MmeHeHue Beca Teja IPU YCKOPEHHOM JIBUKECHUU.

10. Tlepenmaua mmIrysbca MpU B3aUMOICHCTBUU TEN.

11. TIpeoOpa3zoBaHMs SHEPTUU MPU B3aUMOJIECHCTBUU TE.

12. CoxpaHeHHe UMITyJIbCa TPH HEYIIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHue UMITyJIbCa IPH A0COTIOTHO YIPYTrOM B3aUMO/IEHCTBHH.

14. HaGmroneHne peakTHBHOTO JIBHKCHHSI.

15. CoxpaHeHHe MeXaHHMYECKOW YHEPIUu MpU CBOOOIHOM IaJICHUU.

16. CoxpaHeHHe MEXaHHUYECKOW PHEPTUH TP JIBHKCHUH TeJIa MO ACHCTBUEM MIPYKHUHBIL.

JlabopatopHbie pabOThI U OTIBITHI.

1. KoHcTpyupoBaHue TpakTa JIjs pa3roHa U JaJbHEUIIero paBHOMEPHOTO IBUYKEHUS IIAPUKA WU TEIEKKH.
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2. Ormpenenenue cpetHeil CKOPOCTH CKOJIBXKECHHUSI OPYCKa WIIM JIBHYKCHHS [IIAPUKA 110 HAKIIOHHOM TUIOCKOCTH.

3. Ompenenenne yCKOpEHHs TeJIa PU PaBHOYCKOPEHHOM JIBHKEHUH TI0 HAKIIOHHOH MJIOCKOCTH.

4. HWccnemoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JBIKEHUH 0€3 Ha4alIbHOW CKOPOCTH.

5. TIpoBepka runotesbl: €Ciy IpU PAaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HaualbHON CKOPOCTH ITyTH OTHOCSATCS KaK psiJl HEYETHBIX YUCEI, TO
COOTBETCTBYIOIIHME TPOMEKYTKH BPEMEHU OJTMHAKOBEI.

6. HccnenoBaHue 3aBUCHMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JIABJICHUSI.

7. Omnpenenenue Ko3hHUIIMEHTA TPEHUS CKOJIBKEHUS.

8. Ompenenenue >KECTKOCTH MPYKHUHBI.

9. Ompenenenue pabOTHI CUIIBI TPEHHSI IPH PABHOMEPHOM JIBIDKEHHH TEJIa TI0 TOPU30HTAIBHOM TOBEPXHOCTH.

10. Ompenenenne pabOTHI CHIIBI YIPYTOCTH IPU OABEME Ipy3a ¢ UCTIOIH30BAHUEM HEMOIBUKHOTO U TIOJBMKHOTO OJIOKOB.

11. H3ydeHue 3aKOHA COXPAHCHHUS DHEPTHUHU.

Pa3nes . Mexanu4yeckue KoJjie0aHusi U BOJIHBI.

KounebarenbHoe nBuxenne. OCHOBHBIC XapaKTEPUCTHKH KOJICOAHHI: TICPUO/T, YACTOTA, aMILIUTY/Ia. MaTeMaTUIeCKHid U PYKMHHBIA MasTHUKH.
[IpeBpamienue sHEPrUN IpU KOJIEOATEIHHOM JBUKECHUH.

3aryxatomue Kosieoanus. Bernyxnennsie koiebanus. Pesonanc. Mexanuueckue BosiHbl. CBOMCTBa MEXaHUYECKUX BOJIH. [IpO0IbHBIE U TIOTIEPEYHBIC
BOJIHBIL. J{JIiHA BOJTHBI M1 CKOPOCTH €€ pacrpocTpaneHus. MexaHHYeCcKue BOIHBI B TBEPIOM Telle, CEHCMHUECKUE BOJIHEI.

3Byk. 'poMKOCTB 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

JleMoHcTpanuu.

Habmonienue xonebaHuii Tei moj NeHCTBUEM CHITBI TSYKECTH U CUJIBI YIIPYTOCTH.

Habmtonienue xosnebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Habmtoienue BBIHYXIEHHBIX KOJI€OaHUI 1 pe30HaHca.

Pacnpoctpanenue nMpo0IbHBIX U ITOTIEPEYHBIX BOJIH (Ha MOJIEIN).

Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHUYECKUI PE30HAHC.

.Ha60paTOpHBIe paboTHI U OTBITHI.

OmnpeneneHne 9acTOTHI U MIEPHOAA KOJIeOaHUH MaTeMaTHYECKOTO MasiTHAKA.

Omnpenenenre 4acTOTHl U Mepro/ia KoeOaHuil MPY>KUHHOTO MAasSTHUKA.

HccnenoBanue 3aBUCUMOCTH TIEPHOA KOJICOaHNH TTOABEIICHHOTO K HUTH T'Py3a OT [UTHHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TIEpHUOIa KoJeOaHU MPYKMHHOTO MAasiTHHKA OT MaccChl Tpy3a.

[TpoBepka HE3aBUCHUMOCTH TTEPHO/Ia KOJICOaHUH Tpy3a, MOJABEIICHHOTO K HUTH, OT MaccChl rpy3a.

OnBITHI, IEMOHCTPHUPYIOIINE 3aBUCHMOCTh TIepro/ia KoneOaHu MPY:KUHHOTO MasiTHUKA OT MAacChl Tpy3a U KECTKOCTU MPYKUHBL.
N3mepenne yckopeHus CBOOOTHOTO MaICHHUS.

Pa3;[e.11 DJIEKTPOMATHUTHOE T0JIe U YJIEKTPOMATHUTHbIE BOJIHBI.

DNIEeKTPOMarHuTHOE T0JIe. DIEKTPOMarHUTHBIC BOJTHBI. CBOWCTBA 2JIEKTPOMArHUTHBIX BOJH. [1Ikana sanekTpoMarHUTHEIX BOJH. Vcnonp3oBanne
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AJIEKTPOMArHUTHBIX BOJIH JJIsS COTOBOI! CBSI3U.

DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

JleMoHcTpanum.

1. CpoiicTBa 31€KTPOMarHUTHBIX BOJIH.

2. BonHoBbIe cBOICTBA CBETA.

JlaboparopHbie pabOThI U OTIBITHI.

1. H3yueHue CBOMCTB MEKTPOMArHUTHBIX BOJIH C TIOMOIIBbIO MOOMIIBHOTO TenedoHa.

Pa3nes. CBeToBbIE SIBJICHHS.

JlydyeBast monenb cBera. Mctounnku ceta. [IpsmonuueitHoe pacnpoctpanenue ceeta. 3atmenus Connua u JIynel. Otpaxenue cseta. [1mockoe 3epkaiio.
3aKOH OTpa)KEHHUS CBETA.

[Ipenomnienue cBeta. 3aKoH npenomieHus cBera. [loaHoe BHyTpeHHee oTpaskeHue cBeta. Vcnonp30BaHre MOTHOTO BHYTPEHHETO OTPAKEHUSI B ONITUYECKUX
CBETOBOJAX.

Jlunza. Xon nydeit B munze. Ontudeckas cucreMa (oToanmnapara, MUKPOCKOIa U TeJeckomna. ['1a3 kak ontudeckas cucrema. binzopykocts u
JaJIbHO30PKOCTb.

Pasnoxxenue 6enoro csera B criekTp. OnbiTel HptoToHa. CrioskeHne CeKTpaibHBIX IBETOB. Jlucnepcus caera.
JleMoHcTpanum.

[IpsimonuHeitHOE pacpocTpaHeHHEe CBETA.

OTtpaxxeHue cBera.

[Tonyuenue n300pakeHuii B MIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.

[Ipenomienue cpera.

OnTHyeckuii CBETOBO.

Xon nydeit B cobuparouieit 1uH3e.

XoJ nyden B pacCEerBarOLLIEH JIMH3E.

[Tonyuenne n300paxxeHui ¢ TOMOIIbIO JINH3.

. Ipunnun neiictBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOTA.

10. Mogmens rnasa.

11. Pa3noxenue 6enoro cBeTa B CHEKTP.

12. TlomyueHue OemOro CBETA MPH CIOKEHUH CBETA PA3HBIX IIBETOB.

JlabopatopHbie pabOTHI U OTIBITHI.

HccnenoBanue 3aBUCMMOCTH yTJla OTPaXXEHUSI CBETOBOT'O JIyda OT yTIJjla Ma/leHus.

W3yueHne xapakTepUCTHK U300paKeHUs MpeMeTa B IIJIOCKOM 3epKaJe.

HccnenoBanue 3aBUCMMOCTH yIJIa MPEIOMIIEHUSI CBETOBOIO JIyda OT yIJia NaJeHHs Ha TPAHULE «BO3TyX—CTEKIIO».
[Tonmy4yenue n300paXkeHU C MOMOIIIBIO COOUpPAOIEH JTMH3BI.

Omnpenenenre (OKYCHOTO PACCTOSIHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3BI.
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6. OnbIThI IO Pa3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OmbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB MTPHU UX HAOIIOACHUH Yepe3 LBETOBbIE (DUIBTPHI.

Pa3znen KBanroBbie siBjIeHuA.

Omnsitel Pe3epdopaa u uranerapuas Mmoaens aroma. Mozens atoma bopa. Mcnyckanue u morsomieHne ceera atoMoM. KBauTsl. JInHeHYaThie CIIEKTPHI.
PamnoakTtuBHOCTB. Anlb(a-, OeTa- u ramma-uznyuenus. CTpoeHre aTOMHOTO siipa. HykiionHast Moiens aToMHOTO siipa. M3otonsl. PagnoakTuBHbie
npespauienus. [lepuon nomaypacnazna aTOMHBIX SIED.

SAnepHble peakuuu. 3aKOHbI COXPAaHEHHUS 3apsiI0BOI0 U MaCCOBOIO YUCEN. DHEPrus CBsI3U aTOMHBIX sifiep. CBA3b Macchl M HEpruu. Peakuuu cunTesa u
nenenus saep. Ucrounuku sneprun CosHua u 3BE31.

AnepHas sHepreTuka. JleicTBUS paAMOAKTUBHBIX U3IyYE€HUHN HA )KUBbIE OPTaHU3MBI.

JleMoHcTpanuu.

CrexTpsbl U3JIy4eHHs U TOTJIOLEHHUS.

CrieKTphl pa3aMyuHbIX I'a30B.

CrnexTp BomopoJa.

Habnronenue TpexoB B kamepe BuibcoHa.

PaGora cuéryrka HOHU3UPYIOMINUX U3TYUCHHH.

Perucrpanus uznydeHus NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

JIa60paTopHLIe pabOTHI U OTIBITHI.

1. HaGmoneHue CIUTOMIHBIX U JIMHEHYATHIX CIIEKTPOB H3ITydEHHS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH (10 oTorpadusm).

3. HM3mepenwue pagroakTUBHOTO (OHA.

IToBTOpPHTE/IBLHO-000011IAKO NI MOLYTb.

[ToBTOpHUTENBEHO--0000MMAIOIMMI  MOAYJIH TPEAHA3HAYEH JUIsi CUCTEMATH3alMi W OO0OOIIEHUS MPEIMETHOTO COACpP)KAHUS U OIMbITa JIEATEILHOCTH,
NPUOOPETEHHOTO MPHU U3YUYEHUH BCEro Kypca (PU3UKH, a TAKKe JJIs MOJrOTOBKM K OCHOBHOMY I'OCYJapCTBEHHOMY 3K3aMeHy o (pu3uke a1 o0ydaromuxcs,
BBIOpABIINX ATOT yYEOHBIN MPEIMET.

[Tpy M3y4eHUN JaHHOTO MOJYJISl PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BHUJIBI IEITETLHOCTH, HA OCHOBE KOTOPBHIX 00eCeuynBaeTCs JOCTH)KEHUE TP eIMETHBIX
U METaNpeAMETHBIX IUIAHUPYEMBIX Pe3yJIbTaToB 00ydeHUs], (POPMHUPYETCs €CTECTBEHHOHAYy4YHasi TPaMOTHOCTh: OCBOCHHE HAayYHBIX METO/0B UCCIIEJOBAHMS
SBIIGHUW TPUPOJIBI U TEXHUKH, OBJAJIEHUE YMEHUSMHU OOBSACHATH (U3MUYECKUE SBICHHS, MPUMEHSSI MOJTYYCHHbIE 3HAHUS, pellaTh 3a/ladl, B TOM 4YHCIIe
KaueCTBEHHbIE U SKCIIEPUMEHTANIbHbIE.

[TpuHIMMMATBEHO NEATENBHOCTHBIA XapakTep AaHHOTO pasjenia pealu3yercs 3a Cu€T TOro, 4to oOydaromiuecss BBIMOJHSIOT 33aJaHUs, B KOTOPBIX HM
npearaeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUH PAaCIO3HABATh U HAYYHO OOBACHATH (DU3MUECKUE SBICHUS B OKPYKAIOIIEH MPUPOJIE ¥ IOBCEAHEBHON KU3HU;

MCIOJIb30BaTh HAyYHbIE METO/IbI UCCIIEIOBAaHUS (PU3NYECKUX SBJIEHUH, B TOM YKCIE ISl IPOBEPKU TUIIOTE3 U MOJIyUYEHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh HaydyHBIE OCHOBHI HambOoJee BaXKHBIX JOCTHIKCHHUN COBPEMEHHBIX TEXHOJIOTH, HAlpUMeEp, MPAKTUYECKOTO HCIOIb30BAHUS Pa3IHMUHBIX
MCTOYHUKOB SHEPIMH HAa OCHOBE 3aKOHA MPEBPAIECHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB YHEPIHH.
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IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHNMS IIPOTPAMMBI I10 BHOJIOTUM HA YPOBHE OCHOBHOI'O OBIHEI'O OBPA3OBAHMA
(PA30OBbBIM YPOBEHD)

OcBoenne yqe6H0ro npeamera «buosornus» Ha YPOBHE OCHOBHOI'O o61uero O6pa30BaHI/I5{ JOJIDKHO obecneyuTh AOCTHXKCHUC CIICAYIOIIUX 06yLIaIOH_II/IMI/ICH
JIMYHOCTHBIX, MCTAITPCAMETHLIX U IIPCAMCTHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3VJIbTATHBI

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUS IPOrpaMMbl 10 OMOJIOIMM OCHOBHOIO OOHIEr0 OOpa3oBaHMs [JOJDKHBI OTpakaTb TI'OTOBHOCTh OOYyYaroUIUXcs
PYKOBOJICTBOBATHCSI CUCTEMOM MO3UTUBHBIX LEHHOCTHBIX OPHUEHTALMH W pacIIMpeHHE OIbITa JESATEIbHOCTH Ha €€ OCHOBE M B IPOLECCE pean3aliu
OCHOBHBIX HalpaBJ€HUI BOCIIUTATENIbHOMN J1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa’)k1aHCKOTO BOCIIUTAHUS:

FOTOBHOCTh K KOHCTPYKTUBHON COBMECTHOM JESTEIbHOCTH IIPU BBIIIOJHEHUU MCCIEAOBAHUN U IPOEKTOB, CTPEMJICHHME K B3aUMOIIOHUMAHHUIO MU
B3aMMOIIOMOLIH;

2) NaTpUOTHUYECKOI'0 BOCIIUTAHUSA:

OTHOILICHHE K OMOJIOTMM KaK K Ba)KHOM COCTaBIJIAIOLICH KyJNbTypbl, TOPJOCTh 3a BKJIAJ POCCHUHCKUX M COBETCKUX YUYEHBIX B pPa3BUTHE MHUPOBOMH
OMOJIOTUYECKOI HAyKH;

3) 1yXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTb OLICHUBATh [TOBEJCHUE U TIOCTYIIKH C IMO3ULIUU HPAaBCTBEHHBIX HOPM M HOPM 3KOJIOTHYECKON KYJIbTYPBI;

MOHMMaHHE 3HaYMMOCTH HPABCTBEHHOT'O ACIMEKTa JIEITEIbHOCTH YeJIOBeKa B MEJUIIMHE U OMOJIOTHH;

4) 5CTETUYECKOTO BOCITUTAHUS:

MOHMMAaHHE POJIU OMOJIOTUH B (POPMUPOBAHUH ICTETUYECKOM KYJIbTYphl TUYHOCTH;

5) ¢usnueckoro BocnuTaHusi, GOpMUPOBAHUS KYJIBTYPbI 3J0POBbS M SMOIIMOHAIBHOIO OJIarOMOIyYHs:

OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3/I0POBbIO M YCTAHOBKA Ha 3/I0pOBBIN 00pa3 *HU3HH (3I0pOBOE MUTAHHE, COOIII0/IEHHE TMTUEHNYECKHX IPaBHII U HOPM,
cOamaHCUpPOBaHHBIN PEKUM 3aHATUHN U OTAbIXA, PETYIspHas pU3ndecKasi akTUBHOCTD);

OCO3HAHME TMOCJIEACTBUN U HENPHUATHE BPEAHBIX MPUBBIUEK (YMOTpeOJeHHE alIKOroJis, HAPKOTUKOB, KypeHHE) M MHBIX (opM Bpena sl (PU3HYECKOro U
MICUXUYECKOTO 37]0POBbS;

co0JII0/IeHHE TIPaBUJI O€30MaCHOCTH, B TOM YHCIIe HAaBBIKU OE€3011aCHOTO MOBE/ICHUS B IPUPOIHON CperIe;

c(OpMUPOBAHHOCTH HAaBbIKA pe(IIEKCUHU, YIIpaBIeHHE COOCTBEHHBIM 3MOIMOHATILHBIM COCTOSTHUEM;

6) TPyZIOBOTO BOCITUTAHUSI:

aKTUBHOE Yy4acTHe B PEIIEHUHU MPaKTUUYECKUX 33/1ay (B paMKax CeMbH, 00pa30BaTEIbHON OpraHMU3alllM, HACEJIEHHOTO IYHKTa, Kpas) OMOJIOTMYeCcKOW U
HKOJIOTHYECKOM HAIPaBJICHHOCTH, MHTEPEC K MPAKTHUYECKOMY M3YUEeHHUIO PO eccHii, CBI3aHHBIX ¢ OMOJIOTHEH;

7) SKOJIOTUYECKOTO BOCIIUTAHHUS:



OpHMEHTAIs Ha IPUMEHEHUE OMOJIOTMYECKUX 3HAHUM ITPU PEeLIeHNH 3a/1a4 B 00J1aCTH OKpY Karollel cpe/ibl;

OCO3HAHME HIKOJIOTHUECKUX MPOOIEM U MyTeH UX PelIeHHS;

TOTOBHOCTB K YYaCTHUIO B IIPAKTUYECKOMN AEATEIbHOCTH YKOJIOTHYECKOM HAIIPaBJICHHOCTH;

8) LICHHOCTH HAY4YHOI'O IIO3HAHUSL:

OpPHMEHTAIMs] Ha COBPEMEHHYIO CUCTEMY Hay4HbIX IPEJCTAaBICHUNH 00 OCHOBHBIX OMOJIOIMYECKUX 3aKOHOMEPHOCTSX, B3aUMOCBSI35X YeJIOBEKA ¢ IPUPOJHOM 1
COLMAJIbHOW CpEeNoi;

IIOHUMaHKE POJIU OMOJIOTNYECKOH HayKH B (HOPMUPOBAHUHU HAyYHOI'O MHUPOBO33PEHUS;

pa3BUTHE HAYYHOH JII0003HATEILHOCTH, HHTEpeca K OMOIOrMYeCKON HayKe, HABBIKOB MCCIIEI0BATEIbCKON eI TEIbHOCTH;

9) amanTanuy 00y4aroLerocst K U3MEHSIOUIMMCS YCIOBUSAM COLMAIbHON U IPUPOTHON Cpeabl:

aJICKBATHAsI OLICHKA U3MEHSIOIUXCS YCIOBUH;

NPUHATHE peleHus] (MHIUBUAYAIBHOE, B IPYIIE) B U3MEHSIOIUXCS YCIOBUAX HA OCHOBAaHUY aHAJIM3a OMOJIOrHYecKol nHpopMaluu;
TUTAHUPOBAHKE JCWCTBUII B HOBOM CHTYallMy HA OCHOBAHWHW 3HAHUN OMOJIOTHYECKUX 3aKOHOMEPHOCTEH.

METAIIPEIMETHBIE PE3VJIbTATbI

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOCHUS NPOrpaMMbl MO OHOJOTMM OCHOBHOTO OOIIEro oOpa3oBaHMsl, AOJKHBI OTpa)KaTh OBJAJCHUE CICAYIOIIMMHU
YHHUBEPCATbHBIMU YYEOHBIMU ICUCTBUAMU:

Ilo3HaBaTenbHBIE YHUBCPCAJIBHLIC y‘Ie6HHe JEHCTBUSA

1) 6a3oBbIE JIOTHYECKUE JCHCTBUS:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE PU3HAKN OMOJIOTHYECKUX OOBEKTOB (SIBJICHUM);

yCTaHaBJIMBaTh CYIIECTBEHHBIH MpPU3HAK KJIACCU(PHUKAIMU OMOJIOrMYECKMX OOBEKTOB (SBJIEHUH, MPOLIECCOB), OCHOBAHUS Ul OOOOLICHHUS U CpaBHEHUS,
KpUTEpUU IPOBOAUMOI0 aHAJIN3a;

C y4€TOM NpeJI0’KEHHON OMOJIOTMYECKOM 3aauu BBISBIATH 3aKOHOMEPHOCTH U NMPOTUBOPEUUS B paCCMaTPUBAEMBIX (pakTax M HAOIIOACHUSX, IpeAaraTh
KpUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

BBISIBJIATH 1€(DUIIUTHI MH(OPMAIIMHY, JaHHBIX, HEOOXOIUMBIX JUIs PELIeHUs TIOCTaBIEHHOH! 3a1a4H;

BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBA3M MPU M3YYEHUHM OMOJOTMYECKUX SIBJIEHUN U IPOIECCOB, J€JIaTh BBIBOJBI C HCIOIb30BAaHUEM JIEIYKTUBHBIX U
MHAYKTHUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTuH, GOPMYJIMPOBATh TUIIOTE3BI O B3aUMOCBSI3SX;

CaMOCTOSITENILHO BBIOMpPATh CHOCOO pelieHus y4dyeOHOW OHOJOorMueckod 3ajgaud (CpaBHHMBATh HECKOJIBKO BAapUAHTOB peEIIEHUs, BBIOMpaTh Haubosee
MOJIXOASAIINHN ¢ Y4ETOM CaMOCTOSTENbHO BBIJCICHHBIX KPUTEPHEB).

2) 6a30BbBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

MCII0JIb30BaTh BOIPOCH! KaK MCCIIEN0BATENIbCKUII HNHCTPYMEHT IO3HAHNUS,

(GbopMyIpoBaTh BOMPOCH], (PUKCUPYIOIINE Pa3pblB MEXKIY PEATbHBIM U YKENAaTeIbHbIM COCTOSIHUEM CHUTYalluu, 00bEKTa, U CAMOCTOSITENIbHO YCTAaHABIUBATh



HCKOMOE H JIAaHHOC,

(dhopMHUPOBATh TUNIOTE3Y 00 HCTUHHOCTH COOCTBEHHBIX CYXKICHH, apryMEHTHPOBATH CBOIO MO3UIUIO, MHCHHCE,

MPOBOJIUTH II0 CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY HAOJIOJACHUE, HECIOXKHBIH OWOJOTHYECKUN 3KCIIEPUMEHT, HEOOJbIIOE HCCIICAOBaHUE 10
YCTaHOBJICHUIO OCOOCHHOCTEH OHMOJIOrMYeckoro oObekTa (Impoliecca) W3yYeHHUs, MPUYMHHO-CICACTBCHHBIX CBSI3€H M 3aBUCUMOCTEH OMOIOTHYECKHX
00BEKTOB MEXTy COOOii;

OILICHUBATh HA IPUMEHUMOCTb U JOCTOBEPHOCTHh HH(POPMAIIHIO, TOJYICHHYIO B XOJI¢ HAOIIOICHUS U SKCIICPUMEHTA;

CaMOCTOSITENTLHO (POpMyJIMpOBaTh OOOOIIEHUS M BBIBOJBI 10 pe3yjibTaTaM MPOBEAEHHOTO HAOIIOJACHUS, SKCIICPUMEHTA, BIIAJICTh HHCTPYMEHTAMH OIICHKU
JIOCTOBEPHOCTH TOTYYCHHBIX BHIBOJIOB U 000OIICHMIA,

MIPOTHO3UPOBATh BO3MOXKHOE JTAJIbHEHIIee pa3BUTHE OMOJIOTMYECKHX IMPOLECCOB M UX MOCICICTBHS B aHAJOTHYHBIX MM CXOIHBIX CHTYallUsX, a TaKXKe
BBIIBUTATh TIPE/IIOJIOKEHUST 00 MX Pa3BUTHUHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

3) pabora ¢ uHbOpMaIuei:

MPUMCHSITh PA3IMYHBIC METOJbI, HHCTPYMEHTHI U 3aIllpOChl TP MOMCKE U 0TOOpe OMOJIOTMYeCKOW MH(OpPMAIMK WM JAHHBIX U3 UCTOYHHKOB C YYETOM
MPEUIOKEHHON y4eOHOW OMOJIOTHYECKO# 3a/1auu;

BEIOMpATh, AaHATM3UPOBAThH, CHCTEMATU3HPOBATh U MHTEPIPETHPOBATH OMOIIOTUYECKYIO HHPOPMAITUIO Pa3IMYHBIX BUIOB U (hOPM MPEIICTABICHHUS,

HAXOJIUTh CXOHBIE APTYMEHTHI (TIOATBEPIKIAIOIINE HITH OIIPOBEPTAIOINIUE OJHY U TY )K€ HJICI0, BEPCHUIO) B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHUKAX ;
CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (OpPMY TpEICTaBICHHUS HWHPOPMAIMU W WLIIOCTPUPOBATH pElIaeMbie 3aJa4dl HECIOKHBIMH CXEMaMH,
JrarpaMMaMu, HHOU rpaduKoi 1 uX KOMOUHAIIMSIMU;

OIICHUBATh HAAEKHOCTh OMOJIOTHICCKONM MH(OPMAIIUU TI0 KPUTEPUSIM, TIPEUIOKCHHBIM YIUTEIIEM HIIH C(HOPMYITHPOBAHHBIM CAMOCTOSITEIIHLHO;

3alOMUHATh U CUCTEMATH3UPOBATh OMOJIOTHYECKYIO HH(OPMAILIUIO.

KOMMyHI/IKaTI/IBHBIe YHUBCPCAJIBHBIC y‘le6H]':>Ie JIEHCTBUSA

1) obmienwue:

BOCHpI/IHI/IMaTI) nu q)OpMYJ'H/II)OBaTB CY)KI[CHI/H[, BI)Ipa)KaTI) SMOIIUU B HpOIICCCC BBITTIOJIHCHU S HpaKTI/I‘IeCKI/IX 158 na60paT0pHHx pa60T;

BBIpakaTh ce0s1 (CBOIO TOUKY 3pEHUs1) B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

paCHO3HaBaTB HeBep6aJ'II)HI)IC CpGHCTBa O6HI€HI/I$I, IIOHUMATh 3HAYCHUE COITMAJIbHBIX 3HAKOB, 3HATh U paCHOBHaBaTI) HpeI[HOCI)IJ'IKI/I KOH(bJ'H/IKTHBIX CI/ITyaHI/Iﬁ
U CMSTYaTh KOH(IHUKTHI, BECTH MIEPETOBOPHI;

MMOHUMAaTh HAMEPEHUS IPYTUX, POSIBIISTh YBAXKUTEIbHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOM opMe GopMyTupoBaTh CBOU BO3PaKEHUS;

B XO7ie Auanora u (WJIn) JUCKYCCUU 3a7aBaTh BOMPOCH IO CYIIECTBY OOCYKIaeMOi OMOJIOrMYECKO TeMbI U BBICKA3bIBATh MJICU, HAILICTICHHBIC HA PEIICHUE
OMOJIOTHYECKON 3a/1aUi U TIO/Iep KaHue OJ1aroKeIaTeIbHOCTA OOIICHHUST;

COIIOCTABJIATH CBOM CYXKJICHUS C CYXKJICHUSIMH IPYTHX YYACTHHKOB JUanora, OOHapy»XKUBaTh pa3lIndie U CXOJCTBO MO3UIUH;

HY6J'H/ILIHO Hpe}ICTaBHﬂTB pe3y.]'II)TaTBI BBIITOJIHECHHOI'O 6HOHOFI/I‘—IGCKOFO OIIbITa (BKCHepI/IMeHTa, HUCCJICIOBaHUA, HpO@KTa);

CaMOCTOSITENTLHO BBIOMPATh (pOopMaT BBICTYIUICHHS C YIETOM 3a7a4 MPE3EHTAIIMN 1 0OCOOEHHOCTEN ayIMTOPUU U B COOTBETCTBUH C HUM COCTABIISATh YCTHHIE U
IIMCBMCHHBIC TCKCThI C UCITOJIb30BAHUEM I/IJ'IJ'II-OCTpaTI/IBHI)IX MaTepI/IaJ'IOB.



2) COBMECTHAsI JCATEIBHOCTD:

MOHUMATh U MCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHON pabOTHI MPH PEHICHUHA KOHKPETHON OMOIOrnYecKoil mpobiiemMbl, 000CHOBBIBATh
HEOO0XOMMOCTh TIPUMEHEHUS TPYIIIOBBIX ()OPM B3aMMOICHUCTBUS MPH PEIICHUH MTOCTaBICHHOW y4eOHOM 3a1auu;

PUHUMATh 11€Jb COBMECTHOM JCSTEIbHOCTH, KOJUICKTHBHO CTPOMTH JCHCTBHS MO €€ IOCTHIKECHHIO: PACIpPEe/IATh POJIH, JOTOBapUBAThCs, 0OCYKIAaTh
IpoIecC M Pe3yJIbTaT COBMECTHON paboThI, yMETh 0000IaTh MHEHUSI HECKOJIbKHX JIFOJICH, MPOSBISATh TOTOBHOCTh PYKOBOJUTH, BBITOJIHATH MOPYUCHHUS,
MO TYMHSATHCS;

TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, ONPEACISTH CBOIO POJIb (C YUETOM MPEANOYTEHUH U BOSMOXKHOCTEH BCEX YYAaCTHUKOB B3aMMOICHUCTBUS),
pacrpeneNaTh 3aaud MKy YICHaMH KOMaH[bl, y4acTBOBATh B IPYIMIOBBIX (Gopmax paboThl (00CYXIcHHS, OOMEH MHEHHUSMH, MO3TOBBIC IITYPMbI H
WHBIC);

BBIMOJIHATH CBOIO YacTh PabOTHI, JOCTUTaTh KAYECTBEHHOIO Pe3yJbTaTa 10 CBOEMY HAIPABJICHUIO M KOOPAWHUPOBATh CBOM JACHUCTBHUS C APYTMMHU YICHAMHU
KOMaH/IbI;

OLICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPUSIM, CAMOCTOSTEIBHO C(HOPMYITUPOBAHHBIM yYAaCTHUKAMHU B3aMMOJICHCTBHS, CpaBHUBATh
pe3yabTaThl C MCXOJHOM 3aJadeld M BKJIAJ KaKIOTO 4YJICHAa KOMaHIbl B JIOCTHIXKCHHE PE3YJIbTaTOB, pasfeiisiTh cepy OTBETCTBEHHOCTH W IPOSBISTH
TOTOBHOCTB K IIPEOCTABJICHUIO OTYETA MTepe]T TPYIIION;

OBJIAJIETh CUCTEMOU YHUBEPCAIbHBIX KOMMYHUKATUBHBIX JCHCTBUI, KOTOpas 00ecreunBacT COPMUPOBAHHOCTh COIMATIBHBIX HABBIKOB U 3MOIIMOHAILHOTO
WHTEJUIEKTa 00yJaOIUXCs.

PerynsatuBHble yHUBEpCaIbHbIE yUEOHbIE 1EHCTBUS

Camoopranuzanus:

BBISIBJISATH MPOOJIEMBI JUISl PELICHHUS B )KU3HEHHBIX U Y4EOHBIX CUTYaIUSIX, UCTIOJIb3Ys] OMOJIOTHUECKUE 3HAHHUS;

OpPUEHTUPOBATHCS B PA3JIMYHBIX MTOAX0/1aX MPUHATHUS pelIeHUH (MHAUBUAYAIbHOE, IPUHATHE PELIEHUS] B TPYIIIE, IPUHATHE PEIIEHU TpYyIIoi);
CaMOCTOSITEJIPHO COCTAaBJIATh aJTOPUTM peIIeHUs 3ahayd (WIM €ro 4acTb), BBIOMpaTh CIOCOO pemieHus y4eOHOW OHOoNornyeckod 3afgauu ¢ y4€ToM
HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHUPOBATh MIpe/IjiaraeéMble BApUaHThI PELLICHUN;

COCTABIIATh IUIaH JeMCTBUHM (TJIaH pealn3allid HaAaMEYEHHOTO allfOpUTMa PELIeHMs), KOPPEKTHPOBATh MPEUIOKEHHBIH AJITOPUTM C YYETOM IOJTydEHUs
HOBBIX OMOJIOTMUYECKUX 3HAHUM 00 H3ydaeMOM OMOJIOTHYECKOM OOBEKTE;

JienaTh BEIOOpP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, YMOIIMOHATIbHBI NHTEIJIEKT:

BJIaJIETh CIOCOOAMU CAaMOKOHTPOJISI, CAMOMOTHUBAIIMH U pedIIeKCHH;

AaBaTb OLICHKY CUTYyallUX U MpEajiaraTs 1jiaH eé U3MCHCHU,

YUUTHIBATh KOHTEKCT U MPEIBUAETh TPYIHOCTH, KOTOPblE MOTYT BOSHMKHYTh NpPH PEUICHUH yueOHOW OMOJOrMYecKOW 3ajaud, aJanTHpOBaTh peIIeHHe K
MEHAIITNMCS O6CTO$IT€J'II)CTB3M;

OOBSICHATh MPUYMHBI JOCTHXKEHUS (HEAOCTHXKEHHSI) PE3yNIbTaTOB JEATEIbHOCTH, AaBaTh OLIEHKY NMPHOOPETEHHOMY OIBITY, YMETh HaXOJIUTh IMO3UTUBHOE B
MIPOU3O0LIEIIIEH CUTYALNH;



BHOCHUTb KOPPEKTHUBBI B IESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, HU3MEHUBIINUXCS CUTYalMH, YCTAHOBJIEHHBIX OLIMOOK, BO3HUKIINX TPYAHOCTEH;
OLIEHHMBATh COOTBETCTBUE PE3Y/bTAaTa LEIU U YCIOBUSIM;

pas3nuyarth, Ha3bIBaTh U YNPABIIATH COOCTBEHHBIMHU SMOLIUAMHU M SMOLUSAMU JPYTUX;

BBISIBJISITH U @HAIM3UPOBATh IPUUUHBI IMOLIUIL;

CTaBUTh ce0s1 HA MECTO JIPYroro 4esoBeKa, IOHUMaTh MOTHBBI M HAMEPEHUsI JPyroro;

PeryanpoBaTh Coco0 BRIPAYKEHHS SMOLIUH.

[TpunsTue ceds u Apyrux

OCO3HAaHHO OTHOCUTBCS K APYTOMY YEJIOBEKY, €F0 MHEHUIO;

IIPU3HABATh CBOE MPaBO Ha OMIMOKY U TaKOe K€ MPaBo JPyroro;

OTKPBITOCTh ce0€ U APYruM;

0CO3HaBaTh HEBO3MOXHOCTbh KOHTPOJIUPOBATh BCE BOKPYT;

OBJIAJIETh CHUCTEMOI YHHMBEPCAJIBHBIX YUYEOHBIX PETYJIATHUBHBIX ICHCTBUH, KOTOpas oOecrednBaeT (OPMHUPOBAHUE CMBICIOBBIX YCTaHOBOK JIMYHOCTHU
(BHYTpEeHHsIs1 HO3ULIMS JIMYHOCTH), U )KU3HEHHBIX HABBIKOB JINYHOCTH (yIpaBiIeHUs] COOOH, CaMOJMCLUIUIMHBL, YCTOHUMBOrO MOBEACHUS).PU3MUECKUX 3a1a4
WIM B YTBEPKIACHUSIX HA HAYYHbIE TEMbI M TAKOE K€ IPaBo IPYroro.

[NPEAMETHBIE PE3VIJIBTATHI

K xonity 00yuenus B 8 kiracce mpeIMETHbIC PE3yIbTaThl Ha 0230BOM YPOBHE JIOJKHBI OTpaxaTh CHOPMHUPOBAHHOCTD Y O0YyUaIOIINXCS YMEHUMN:

*  HCIOJb30BAaTh MOHATHS: MACcCA U Pa3Mepbl MOJIEKYJ, TEINIOBOE JBUKEHUE aTOMOB U MOJIEKYII, arperaTHbIE COCTOSIHUSA BEIECTBA, KPUCTAIINYECKUE U
amop(¢HbIe Tela, HACBILEHHBI W HEHACBHIUICHHBIN Nap, BIAXKHOCTb BO3/yXa, TeMIlEpaTypa, BHYTPEHHsSI SHEPIUs, TEIUIOBOM JBUraTellb, 3JIEMEHTapHBIH
ANEKTPUUECKUN 3apsl, JIIEKTPUUECKOE T10JI€, TPOBOJIHUKHU U AUDIIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUIM TOK, MArHUTHOE TOJIE;

*  pa3nuyarh sBJIEHHUS (TEIUIOBOE PACIIMPEHUE M CXKaTHe, TeIUlolnepeaaya, TEIJIOBOE PaBHOBECHE, CMAauMBaHWE, KaNWUISPHbBIE SBJIEHUS, HUCIIApPEHUE,
KOHJICHCAIlMS, TUIaBJICHHE, KpUCcTauin3anus (0TBEpAEeBaHNE), KUIIEHHE, TeIulonepenaya (TermIonpoBOHOCTb, KOHBEKIUS, U3ITyUYEHHUE), DIMEKTPU3AIHMS Tell,
B3alMO/ICHCTBHE 3apsI/I0B, NEUCTBUS IJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMO/IEHCTBUE MAarHUTOB, AEMCTBHE MarHUTHOT'O MOJISE HA IPOBOIHUK C
TOKOM, 3JIEKTPOMarHuTHasi MHAYKIIKSA) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3NUecKoe SBIICHUE;

*  pacro3HaBaTh MPOSBIICEHUE U3YUYEHHBIX (PU3UYECKHUX SBJICHUN B OKPYXAIOLIEM MHpE, B TOM 4Hcie (U3NYECKUE SBJIECHUS B NMPUPOJAE: MOBEPXHOCTHOE
HaTsDKEHHE U KallWUISPHBIE SIBIEHUS B MPUPOJE, KPUCTAILIBI B Ipupoe, uainydyeHue ColHIla, 3aMep3aHue BOJ0EMOB, MOpCKUEe Opu3bl, 00pa3oBaHKUE POCHI,
TyMaHa, WHEes, CHera, JJIeKTpUYECKHE SIBJIEHUS B aTMoc(epe, AJIEKTPUYECTBO KUBBIX OPraHM3MOB, MarHUTHOE Moje 3eMJH, JApeild MooCcoB, POJib
MarHMTHOTO TOJIS JUIs )KU3HU Ha 3emile, MOJISIPHOE CUSHUE, IIPU STOM MEPEBOIUTH NMPAKTUYECKYIO 3a/1ady B Y4eOHYIO, BBIICNIATH CYIIECTBEHHBIE CBONHCTBA
(npu3HaKM) PU3NUECKUX SIBICHUIA;

*  ONHKCHIBaTh M3YYCHHBIE CBOMCTBA TeN U (PU3UYECKHE SBICHUS, UCIONB3Ys (PU3MUYECKHe BEIMYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTHUs, KOJIUYECTBO
TEIUIOTHI, yJeNbHasl TeIUIOEMKOCTh BEILlECTBa, YENbHAas TEIUIOTa IJIaBJICHMs, y/elbHas TerioTa napooOpa3oBaHus, yAeabHas TEIUIOTa CrOpPaHMs TOIUINBA,
KOA(QQHUIMEHT MOJEe3HOrO JEHCTBUSA TEMJIOBOM MAIIMHBI, OTHOCHUTENIbHAS BIAXKHOCTh BO3JyXa, SJCKTPUYECKUH 3apsl], CHJAa TOKa, 3JIEKTPUYECKOe
HaIpspKEHUe, CONMPOTUBIICHUE MPOBOJIHUKA, YAE€IbHOE CONMPOTUBIICHHE BEIIECTBA, pad0Ta M MOILIHOCTh 3JEKTPUUECKOTO TOKa), MPH ONKUCAHUHU MPABUIBHO



TPAaKTOBaTh (U3NYECKUH CMBICT UCIOJIb3YEMBbIX BEJIWYHMH, 0003HAUYEHUS U €AMHUIBI (PU3MUECKUX BEIMYUH, HAXOAUTh (POPMYIIbI, CBSA3bIBAIOILUE JAHHYIO
(bU3NYECKyIO BETUYUHY C IPYTUMHU BEIUYHMHAMU, CTPOUTH rPpauKu N3yYSHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINYHH;

*  XapakTepu30BaTh CBOWCTBA TeJl, GU3NUYECKUE SABICHUS U IMPOLIECCH, UCIIOJIb3Ysl OCHOBHBIE MOJOKEHUSI MOJIEKYIIIPHO--KHHETUUECKONW TEOPUH CTPOEHUS
BELIECTBA, IPUHIIMII CYNEPIIO3ULMH M0JIE€H (Ha KAUECTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma id ydacTka 1enu, 3akoH /[xoyns—Jlenua,
3aKOH COXPaHEHUs SHEPruM, IPU ITOM J1aBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3alIUChIBATh €M0 MAaTEMaTHUECKOE BbIPAXKEHUE;

*  00BACHATH (PM3MYECKHE TPOLECCHl M CBOMCTBA TEJ, B TOM YHCIE M B KOHTEKCTE CUTYAIlMi MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKHUX IIaroB C OMNOpodl Ha 1—2 W3ydeHHBIX CBOWCTBA (DPU3MUECKUX SIBJICHUH,
(bU3NIECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

*  pewmaTbh pacu€THble 3aJauyd B 2—3 JIEHCTBMs, UCIOJIB3YS 3aKOHBI U (OPMYIbI, CBA3BIBAIOIINE (U3NYECKHUE BEIMYMHBL: HA OCHOBE aHAIM3a YCIOBHS
3aJ]auy 3alChIBaTh KPATKOE YCIOBHE, BBIABISATH HEJOCTATOK JAHHBIX JJISl PEHICHUS 3a7auH, BRIOUPATh 3aKOHBI U ()OPMYITBI, HEOOXOMMBIE [T €€ pelIeHus,
IIPOBOJIUTH Pacy€Thl U CPABHUBATH MOJIyY€HHOE 3HaUE€HUE (PU3MUECKON BETMYMHBI C U3BECTHBIMU JJTaHHBIMH;

*  pacno3HaBaTh NPOOJIEMbI, KOTOPbIE MOYKHO PELIUTh MIPU NOMOIIM (PU3HUYECKUX METOJ0B, UCIIOJIb3YSl ONMCAHUE UCCIIEIOBAHUS, BBICIATH IPOBEPSIEMOE
IPEIOI0KEHNE, OLIEHUBATh PaBUIILHOCTh MOPSIJIKA IPOBEIEHUS UCCIIEJOBAHUS, J1eJIaTh BBIBOADI;

*  MPOBOJUTH OTBITHI MO0 HAOIIONEHUIO (PU3NYECKUX SBICHUN WM (PU3UIECKUX CBOWCTB Tell (KaWLUISPHBIC SBICHHS, 3aBUCUMOCTD JIaBJICHUS BO3IyXa OT
ero oobEma, TeMIepaTypsl, CKOPOCTH Ipoliecca OCTHIBAHUS U HArpeBaHUs MPU W3IYYEHUH OT L[BETa M3Jlydarolieil (IOorouaroleil) moBepXHOCTH, CKOPOCTh
MCIIApEHUs BOJbI OT TEMIIEPATYPbl KHUIKOCTU U IUIOIMIAU €€ IOBEPXHOCTH, SJEKTPU3ALMS TNl U B3aUMOAECHCTBHUE 3JIEKTPUUECKUX 3apsiiOB, B3AUMOJICHCTBUE
IIOCTOSIHHBIX MAarHuWTOB, BH3yalM3allisd MAarHUTHBIX MOJEH NOCTOSHHBIX MarHUTOB, JEMCTBUS MAarHUTHOIO IOJII HAa IPOBOJHHK C TOKOM, CBOMCTBa
AJIEKTPOMArHUTa, CBOWCTBA AJIEKTPOJBHUTATENsl TOCTOSHHOTO TOKa): (HOpMYyIHpOBATh NpPOBEpsSEMbIE IPEANONOKEHHsI, COOMpaTh YCTAaHOBKY W3
MPEUI0KEHHOT0 000PYA0BaHUS, OMMCHIBATH X0 OIbITa U (POPMYJIMPOBATH BHIBOJIBI;

*  BBINOJHATH MNPSMBIE U3MEPEHUS TEMIIEPaTypbl, OTHOCHUTEIHHONW BIAXXHOCTH BO3AyXa, CHJIBI TOKA, HANPSHKEHHUS C HCIIOJB30BAaHMEM aHAIOTOBBIX
npuOOPOB U 1aTYNKOB (PU3UUECKUX BEIMUUH, CPABHUBAThH PE3YIbTaThl U3MEPEHUHN C yUETOM 33aHHOM aOCOIIOTHOM MOTPELTHOCTH;

*  MPOBOJAWUTH WCCIIEJOBAHUE 3aBHUCHMOCTH OJHOW (U3MYECKOH BEIWYMHBI OT JPYrod C HCHOJIB30BAaHHEM IMPSIMBIX H3MEPEHHH (3aBUCHUMOCTD
COIIPOTHBIIEHUS MPOBOJAHUKA OT €ro JJIMHBI, IJIOLIAIU MOMEPEYHOr0 CEYEHHs U YICIBHOTO CONPOTUBIICHUS BEIIECTBA MPOBOJHMKA, CHIIBI TOKA, UAYILEro
yepe3 MPOBOJHUK, OT HANpPSDKEHHS Ha IPOBOJHMKE, HCCIIEIOBAaHUE IOCIEI0BAaTENbHOIO M NapauIeIbHOTO COEAMHEHHUN IPOBOJHMKOB): IJIAHUPOBAThH
UCClieIoBaHle, cOOUpaTh YCTAaHOBKY U BBINOJHATH M3MEPEHHUs, cielys NpPeJIOKEHHOMY IUIaHy, (MKCHpPOBATh Pe3yJbTaThl MOJyYEHHOH 3aBUCHUMOCTH B
BUJIE Ta0NMI U TpaUKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM UCCIIEJOBAHMUS;

*  IPOBOJAUTH KOCBEHHbIE M3MEpEHMs (U3NUECKUX BENUYMH (yIenbHas TEMJIOEMKOCTb BEIECTBA, CONPOTUBIEHHE MPOBOJHMKA, paboTa M MOIIHOCTH
AIIEKTPHUYECKOTO TOKA): TUIAHUPOBATh M3MEPEHHsI, COOMPATh SKCIIEPUMEHTATFHYIO YCTAHOBKY, CIIEAYS MPEI0KEHHOW HHCTPYKIIUHU, U BBIYUCIATH 3HAYCHHE
BEJIMYMHBI;

*  co0moaaTh mpaBuiia TEXHUKH 0€30IaCHOCTH MpH paboTe ¢ J1abopaTOpHBIM 000pYAOBaHUEM;

*  XapakTepHU30BaTh MPUHIMIIEI IEHCTBUS U3YUYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOMCTB C OMOPON Ha MX ONMUCAHMS (B TOM YHCIE: CHCTEMa OTOIUICHUS
JIOMOB, TUTPOMETp, MapoBasi TYpOWHA, aMIEPMETpP, BOJIBTMETP, CUETUMK DICKTPUUECKOW IHEPTUH, DIIEKTPOOCBETUTEIBHBIE MPHOOPHI, HAarpeBaTEIbHBIC
AJIEKTPONIPUOOPHI (IIPUMEPHI), SICKTPUUECKUE MPETOXPAHUTENTH, SJICKTPOMArHUT, 3JIEKTPOABUraTeb MOCTOSHHOIO TOKA), UCIOIb3Ysl 3HaHUS O CBOWCTBax
(bu3nyecKuX sIBICHUN U HEOOXO0AUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;



*  pacrno3HaBaTh IPOCTble TEXHUYECKHE YCTPOWCTBA M H3MEPUTENbHbIE NMPUOOPHI MO CXEMaM M CXEMaTHYHBIM PUCYHKaM (KUAKOCTHBIH TEPMOMETD,
TEPMOC, TICUXPOMETP, T'MIPOMETp, [JBUTAaTelb BHYTPEHHETO CrOPAaHMsl, JJIEKTPOCKOI, PEOCTAaT), COCTABIATh CXEMbl JJIEKTPUUECKUX LENed ¢
II0CJIe/I0BATENbHBIM U NapaJlJIeIbHbIM COEAMHEHUEM JIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LIETeH;

*  [PHUBOJUTH HPUMEpPHI (HAXOAWUTH MH(POPMAIUIO O MPHUMEPax) MPAKTHYECKOTO HCIOIb30BaHUSA (U3NYECKUX 3HAHUKW B TIOBCEAHEBHOM JKU3HU JUISA
obecrieyeHns: 0€30aCHOCTH IpU OOpallleHUuH ¢ NpHOOpaMHu U TEXHUUYECKUMM yCTPOHCTBaMHU, COXPAHEHUS 3/10pPOBbsl U COOJIIOAEHUS HOPM IKOJOTHYECKOTIO
MOBEICHUS B OKPYKAIOLIEH CPELE;

*  OCYIIECTBIIATH MOMCK MH(OpMauK (pU3NUECKOTo coiepkaHusi B VIHTepHeTe, Ha OCHOBE MMEIOIIMXCS 3HAHUW U IMYTEM CPaBHEHMsI JIOTOJHUTENIbHBIX
MCTOYHUKOB BBIJEISATH HH()OPMAINIO, KOTOPast ABISETCS MPOTHBOPEUYMBON HIIM MOXKET OBITh HEJOCTOBEPHOI;

*  HCHOJb30BATh IIPU BBINOJHEHUN Y4eOHBIX 3aJaHUM Hay4HO--NIOMYJIAPHYIO JIUTEPATypy GU3NYECKOTO COAEPKaHMs, CIPAaBOUYHbIE MAaTE€PUalIbl, PECYPCHI
cetu MHTEpHET, BIageTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA, Tpeodpa3oBaHus HHPOPMAIIUU U3 OJHON 3HAKOBOW CUCTEMBI B APYTYIO;

*  co034aBaTh COOCTBEHHbIE MMCbMEHHBIC U KPAaTKHE YCTHBIE COOOILEHMs, 00001as HHPOPMALIHIO U3 HECKOJIIBKMX HCTOYHUKOB (DU3MYECKOTO COJEpKAHMUS,
B TOM YHUCJIE MYyOJUYHO IPEICTABIISITh PE3yJIbTAaThl MPOCKTHONW WIIM HCCIIEI0BATENbCKON AESTENbHOCTHU, IPU 3TOM I'PAMOTHO HCIOJIb30BaTh M3Y4YEHHBIN
NOHATUIHBIN anmnapaT Kypca (PU3HMKH, COIIPOBOKAAThH BBICTYIUICHUE MPE3eHTALNeH;

* pH BBINOJHEHWH YYEOHBIX IPOEKTOB W HCCIENOBaHMNA (U3WYECKHX TPOLECCOB pPACHPENENATh OOS3aHHOCTH B TpyINIEe B COOTBETCTBHH C
IIOCTaBJIIEHHBIMU 33Jja4aMH, CJIEINUTh 32 BBIIOJIHEHUEM IUIaHa ASHCTBUI M KOPPEKTHUPOBATh €0, aJIeKBAaTHO OLIEHUBATh COOCTBEHHBIN BKJIA/ B I€ATEIIBHOCTh
TPYIIIBL, BEICTPauBaTh KOMMYHHUKATHBHOE B3aUMO/ICHCTBHE, POSBIISSt TOTOBHOCTh pa3pemarbh KOH(IUKTEI.

K koH1y 00yuenus B 9 kiacce npeiMeTHbIE pe3ysibTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh C(POPMHUPOBAHHOCTh Y O0yUarOIUXCS YMEHUI:

*  HCIOJB30BATh MOHATHSA: CHCTEMa OTCUETA, MaTepHaJIbHAs TOYKA, TPACKTOPHS, OTHOCHUTEIHHOCTh MEXAaHHMUECKOTO JBIKEHHUs, nedopmanus (ymnpyras,
IUTACTHYECKas), TPEHUE, LEHTPOCTPEMUTENILHOE YCKOPEHUE, HEBECOMOCTb M MEPErpy3Kd, LEHTP TSAXKECTH, aOCOIIOTHO TBEPAOE TENO, LIEHTP TSKECTH
TBEPAOrO TeJjla, paBHOBECHE, MEXaHUYECKHE KOJIeOaHUs U BOJIHBI, 3BYK, HH(Pa3BYK U YJIbTPa3BYK, 3JEKTPOMArHUTHbIE BOJHBI, IIKaJa 3JIEKTPOMArHUTHBIX
BOJIH, CBET, OJIM30PYKOCTh U J1aTbHO30PKOCTb, CIIEKTPBI UCITYCKaHUS U MOIJIOUIeH s, anb(da-, 6eTa- 1 raMMa-u3J1ydeHus], U30TOMBI, sIepHast YHEPTeTHKA;

*  pa3nuyarth sBJIEHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHENHOE IBUKEHUE, PABHOYCKOPEHHOE MPSAMOJIMHEWHOE JBUKEHHUE, CBOOOIHOE TaIeHUE
TeJ, paBHOMEPHOE JABIKEHHE MO OKPY)KHOCTH, B3aUMOJAEUCTBHUE TeJl, pEaKTUBHOE JBI)KEHHUE, KoJeOaTeIbHOE JBWKEHHE (3aTyXarolllue U BBIHYX/IEHHBIE
Kos1e0aHus1), pe30HaHC, BOJHOBOE JABM)KEHUE, OTPAXKEHUE 3BYKa, MPAMOJIMHEHHOE pacCIpOCTPaHEHUE, OTPAKEHUE U TIPETIOMIICHHE CBETA, ITOJIHOE BHYTPEHHEE
OTpaKE€HHE CBETa, pa3jlokKeHHe OeJoro cBeTa B CIEKTP U CIO0XKEHUE CIEKTPaJbHBIX IIBETOB, JUCIEPCHs CBETa, €CTECTBEHHAas pPaJuOaKTHBHOCTB,
BO3HHUKHOBEHHUE JIMHEHYATOro CeKTpa U3Iy4eHHsI) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JaHHOE (U3UUYECKOE
SBJICHUE;

*  pacro3HaBaTh MPOSBIIEHHWE W3YYEHHBIX (U3NYECKUX SIBJICHUH B OKpYXarolleM Mupe (B TOM 4yucie (U3MYECKHe SIBICHHS B MPUPOJE: NMPWIUBHI U
OTIUBBI, JBHXKEHUE IUIaHET COJIHEYHOW CHUCTEMBI, PEAKTUBHOE [BM)KEHUE JXMBBIX OpPraHM3MOB, BOCIPHUATHE 3BYKOB JXHBOTHBIMH, 3EMIIETPSICEHME,
ceiicMMuecKkue BOJIHBI, I[yHAMH, 95XO, IIBeTa TeJl, ONTHYECKHE SBJICHHS B NPUPOJIE, OMOJOTrMYEecKOoe [EHCTBUE BHJIMMOTO, YIbTPa(QHOIETOBOTO HU
PEHTI€HOBCKOTO HW3JTY4YEHUH, €CTeCTBEHHbIM PaJHMOAaKTUBHBIA (POH, KOCMUYECKHE JIy4Hd, PaJUOAKTUBHOE M3JIyde€HHE MPUPOAHBIX MUHEPAJIOB, JCHCTBHE
PaZMOaKTUBHBIX H3Jy4YEeHUN Ha OpraHM3M YeJOBeKa), IPU ATOM MNEPEBOJUTH NMPAKTUYECKYI0 3a/7ady B yueOHYIO, BbIIEISATh CYIIECTBEHHbBIE CBOMCTBA
(mpu3HaKu) pU3NYECKUX SIBICHUM;

*  ONHWCHIBaThb HM3y4YEHHBIE CBOICTBA Tel M (PU3NYECKUE SBJICHMS, WCIOJIb3Ys (DU3MUECKHE BEIUYMHBI (CPEIHSsI U MTHOBEHHAs CKOPOCTh Tejla IMpH



HEPaBHOMEPHOM JIB)KEHUH, YCKOPEHHE, MepeMellleHre, MyTh, YIIoBas CKOPOCTh, CHJIa TPEHUS, CHJIa YIPYTOCTH, CHIIa TSKECTH, YCKOPEHHE CBOOOIHOIO
MajJCHMsI, BEC Tella, UMITYJIbC TeJla, UMITYJIbC CHIIbI, MEXaHHUYECKas paboTa W MOIIHOCTh, MOTEHIIMAIBHAS YHEPTUs Tela, MOAHITOrO HaJ MOBEPXHOCTHIO
3eMJIU, TOTeHIIUAIbHAS SHEPTUsl CXKATOW MPYKUHBI, KHHETUYECKAsl SHEPTUs, MOJTHAsi MEXaHUYecKas SHEeprusi, Iepruoj U 4acToTa KojeOaHui, IUIMHA BOJHBI,
TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, IMOKAa3aTelb IMPEIOMIICHUS CpEeIbl), MPH OMHCAHWW TMPABUIHHO TPAKTOBATH (U3MUYECKUN CMBICI
UCIOJIb3YEMBIX BEJTMYMH, 0003HAUCHUS U eIMHUIBI (PU3NYECKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEJIMUUHY C P yTUMU
BEJIMYUHAMU, CTPOUTH IPapUKU H3ydEHHBIX 3aBUCUMOCTEH (DU3MUECKHUX BEIIMYHUH;

*  XapaKTepu30BaTh CBOMCTBA Tell, (U3NUYECKUE SIBJICHUS U MPOLIECCHI, UCIOIb3YS 3aKOH COXPAHEHHUS SHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHUS, TIPUHIIUIT
CYTICPIIO3UIIMK CHJI, IPUHIIAII OTHOCHTENbHOCTU [ anmies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCA, 3aKOHBI OTPAXCHHSI W TPETOMIICHUS CBETa,
3aKOHBI COXpPAHEHUS 3apsAJ0BOTO W MAcCOBOTO YMCEN IMPH SIEPHBIX PEaKIUsX, MIPU ITOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M 3alHCHIBATH €ro
MaTEeMaTHYECKOE BBIPAKCHHUE;

*  OOBACHATH (PU3MYECKHE IMPOLIECCHl W CBOMCTBA TN, B TOM YHMCIE M B KOHTEKCTE CHUTYyallMil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbISBISTH
MIPUYUHHO--CJICJICTBEHHBIC CBSI3U, CTPOUTh OOBSICHEHHWE M3 2—3 JIOTMYECKHX IIAaroB C OMOpPOM Ha 2—3 W3yYEHHBIX CBOWCTBA (DU3MYECKHX SIBIICHUH,
(bu3MUYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

*  pemarh pacu€THbIC 3aa4u (ONMUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHMI ), UCIIONB3YS 3aKOHBI M ()OPMYJIbI, CBSI3bIBAIOIINE (PU3HMUECKUE BETUUMHBI: HA
OCHOBE aHajK3a YCIIOBHUS 33/1a4d 3alKChIBATh KPAaTKOE YCIOBHUE, BBISABISTH HEAOCTAIONIME MM M30BITOYHBIE JaHHBIC, BBIOUPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOIUMBIC JUIS PEIICHUS, IPOBOJIUTH PACUETHI U OLICHUBATH PEATUCTHYHOCTD ITOJIYICHHOTO 3HAYCHUS (PU3NICCKON BEITUYHHEI;

*  pacrno3HaBaTh NPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIH (U3HMUECKUX METOJ0B, UCIIOIb3YSl OMUCAHKHE MCCIEIOBAHUS, BBIICIATH MPOBEPSIEMOe
MIPEIIIOJIOKCHHE, OIICHUBATh MIPABIIILHOCTH MOPSIIKA TPOBEICHUS UCCIICOBAHHUS, JCJIaTh BHIBOJIbI, HHTEPIPETUPOBATEH PE3YyIbTATHl HAOIIOICHHA U OIBITOB;
*  TPOBOJAUTH OMBITHI MO HAOMIOAEHUIO (DPU3MUECKUX SBICHUM WM (PU3MUECKUX CBOMCTB Tel (M3yueHHEe BTOPOro 3akoHa HpI0TOHA, 3aKOHA COXpaHEHHs
SHEPTUH, 3aBUCUMOCTh TIEpHOAa KOJeOAHWN MPYKHHHOTO MasTHUKAa OT MAacCChl Ipy3a W KECTKOCTH MPYXKUHBI U HE3aBHCUMOCTHh OT aMIUTUTYIbI MAaJTBIX
Kose0aHui, IPSIMOIMHEWHOE PacIpOCTPAHEHNE CBETA, PAa3IoKeHHe OEI0ro CBeTa B CIIEKTP, M3YUYEHHUE CBONCTB M300paKEeHHsI B MJIOCKOM 3epKajie U CBOMCTB
n300pakeHusl TIpeIMeTa B cOOMparoIeii InH3e, HaOMIOIEHHE CIUIOIIHBIX M JIMHEHYaThIX CIIEKTPOB M3JYYEHHs): CAMOCTOSTEIFHO COOMpPATh YCTAHOBKY W3
M30BITOYHOTO HAbOpa 000PYIOBaHMSI, OMICHIBATH XOJ OMBITA U €T0 PE3YNbTaThl, HOPMYIUPOBATH BHIBOIBL;

*  TIPOBOJWUTH TPU HEOOXOJUMOCTH CEpPHUI0 MPSMBIX H3MEPEHUH, OMpEeNelNsas CpeJHee 3HAaYCHHWE H3MepseMOW BEIMYHHBI ((POKYCHOE pPacCTOSHHE
coOuparolei JTMH3bI), 000CHOBBIBATH BHIOOP crioco0a n3MepeHus (M3MEepUTENBHOTO Tprudopa);

*  TPOBOJUTH WCCIEAOBAHWE 3aBUCUMOCTEH (U3MYCCKUX BEIMYWH C HWCIOJIH30BAHUEM MPSMBIX H3MEPECHHUN (3aBUCUMOCTH TYTH OT BPEMEHHU IPHU
PaBHOYCKOPEHHOM JIBIKEHUH 0€3 HauadbHOW CKOPOCTH, Meproaa KoieOaHHi MaTeMaTHUeCKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yrjla OTPaKEHHS
CBETa OT yIJla MajgeHHWs W yrjia MpeJOMJICHHs OT YIja MajeHWs): IUIAHWPOBATh HMCCIIEOBAHUE, CAMOCTOSTEIIEHO COOMpPATh YCTaHOBKY, (DPMKCHPOBATH
PE3YNbTATHI MOJIYYCHHON 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B BUIE TAOIUI] U TPAPUKOB, I€TaTh BEIBOJIBI 110 pe3ybTaTaM HUCCIIECIOBAHMUS;

*  TPOBOJUTH KOCBEHHBIC HM3MEpEHUs (DU3MUSCKHUX BEIMYUH (CPEAHSS CKOPOCTh M YCKOPEHHE Tella NMPH PAaBHOYCKOPSCHHOM JBUKCHHH, YCKOpPEHHUE
CBOOOJHOTO TMaJieHusl, KECTKOCTh MPYXKUHBI, KOIPPUIMEHT TPEeHUs CKONBKEHHS, MEXaHWUYecKas padoTa M MOIIHOCTh, 4acTOTa W TEPUOJ KOJIeOaHHi
MaTEeMaTHYECKOTO W TPY)KHHHOTO MAasSTHUKOB, ONTHYECKas CHJIA COOWPAIONIEH JIMH3BI, PATUOAKTHBHBIA (DOH): IUIAHUPOBATH H3MEPCHHs, COOMpATh
AKCIIEPUMEHTAIbHYI0 YCTAaHOBKY W BBITIONHSATh W3MEpPEHUSs, CIeAys NPeUIOKEHHOW WHCTPYKIHU, BBIYHCISATh 3HAYEHUE BEIMYMHBI M aHAIM3HPOBAThH
MIOJTYYEHHBIC PE3YJIBTATHI C YIETOM 33JJaHHOW MOTPEITHOCTH U3MEPEHUIA;



*  coOiroaTh NpaBuila TEXHUKU 0€30M1acCHOCTH NpH padoTe ¢ 1a00paTOPHBIM 000PYL0BaHUEM;

*  pa3nuyaTh OCHOBHBIC MPU3HAKH U3YYCHHBIX (PU3UUECKUX MOJIENEH: MaTepuaibHas TOUYKa, aOCOMOTHO TBEPAOE TEJIO, TOUCUHBIH HCTOUHUK CBETA, Y4,
TOHKas JINH3a, [IJIaHeTapHasi MOJEJIb aTOMa, HyKJIOHHAsi MOJEJIb aTOMHOTIO SApa;

*  XapaKTepHU30BaTh MPUHLMUIIBI ACUCTBUSI U3YUCHHBIX PUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOI HAa UX ONMUCAHUS (B TOM YHUCIIE: CIIUOMETD, JaTYUKH
IIOJIOKEHMSI, PACCTOSIHUA M YCKOPEHHs, PaKeTa, 9XO0JIOT, OYKH, MEpHUCKol, (oToammapar, ONTHUYECKHE CBETOBOJbI, CIEKTPOCKOI, JO3MMETpP, Kamepa
Busbcona), Hcronb3ysi 3HaHUS O CBOMCTBAX (PU3NYECKUX SBJICHUI U HEOOX0IUMbIE (PU3NIECKHE 3aKOHOMEPHOCTH;

*  HCIOJb30BAaTh CXEMbl M CXEMaTHUHbIE PUCYHKU M3YYEHHBIX TEXHMUYECKHX YCTPOWUCTB, U3MEPHUTEIbHBIX IPUOOPOB M TEXHOJIOIMUECKUX IPOLIECCOB MPU
peleHn: yueOHO--TIPaKTUIECKUX 3a/1a4, ONITUYECKHUE CXEMBI JJIS IIOCTPOCHUS N300paKEHHI B TUIOCKOM 3€pKaJie U COOMPAIOIIEH JIMH3E;

*  [PUBOJUTH IPUMEpPHI (HAXOAUTh MH(MOPMALMIO O MPHUMEPAX) MPAKTHUUYECKOI'O HCMOJIb30BAHUS (U3MUECKUX 3HAHUN B IOBCEIHEBHOW XHU3HM Ul
obecriedeHrs: 6€30MaCHOCTH TPU OOpaleHNH ¢ MPUOOpaMH U TEXHHYECKHUMH yCTPOMCTBaMU, COXPAHEHHUS 30POBbS M COONIOICHHSI HOPM IKOJIOTHIECKOTO
IIOBE/ICHUS B OKPYXKaIOUIEH Cpene;

*  OCYHIECTBJIATH MOUCK MH(MOpManuu (U3NIECKOTO colepkaHus B VHTEpHETEe, caMOCTOSTENFHO (OPMYIHPYs TOUCKOBBIM 3ampoc, HAXOAWThH IYTH
OIpeJIeJIEHUs IOCTOBEPHOCTH MOJIy4eHHON MH(OPMAIMK Ha OCHOBE UMEIOIINXCSI 3HAHUH U JONOJHUTENIBbHBIX HICTOUHUKOB;

*  HCIOJB30BATh NPHU BBHIMOJHEHUH YYEOHBIX 3aJlaHHI HAYYHO--TIOMYJSAPHYIO JIUTEPATYPY (PU3NUECKOTO COACPKAaHUs, CIPAaBOUYHBIC MAaTEPHUAIIbI, PECYPCHI
cetu MHTepHeT, BiaaeTs npuéMaMy KOHCIIEKTUPOBAHMSI TEKCTa, peoOpa3oBaHus HH(GOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

*  co3maBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOLICHWS HAa OCHOBE WH(MOpPMAIMH W3 HECKOIBKHX HCTOYHHUKOB (DU3MYECKOTO COJNEPIKAHMS,
NyOJINYHO MPEACTaBIATh PE3yIbTaThl MPOSKTHOM WM HCCIEI0BATENbCKOM JEATENIbHOCTH, NPH 3TOM I'PaMOTHO HCHOJIb30BAaTh M3YUYEHHBIH MOHATHHHBINA
ammapar M3ydaeMmoro pasnena (U3MKA M CONPOBOXIATh BBICTYIUICHHWE TpE3eHTalnuell ¢ yd€ToM OCOOEHHOCTEH ayauTOPHH CBEPCTHHKOB. HHIYKIIWU:
UCCIIEIOBAaHNE N3MEHEHUH 3HAUEHUS U HAIIPaBJICHNS] NHAYKIIMOHHOTO TOKA.

TemaTuyeckoe mIaHMpPOBaHUE.

Ne n/n HasBanue pasnena, | Beero yacos N3 Hux DJEeKTPOHHBIE WHuTepakTUBHOE
MOJYJISL TPOTPAMMBbI (uudpoBbIe) o0opyioBaHUE
ITpum | Pa6ou | Jla6opato | Koutpon | IIpo | Bocnur | o6pa3oBarenbHble
epHas ast pHBIE bHBIE eKT | aTelibH | PECYpCHI
Wi | mporp | padoTsl paboThI Bl BII
aBTOp | amMma acIeKT
cKast
nporp
amMma
1 TennoBkie ABICHUS 27 22 3 2 1 |1-46,8-| bubnuoreka [IOK
9 https://m.edsoo.ru/7f4181
ce



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

2 DneKTpuYecKue 26 28 5 1 1-4 bubmmoreka [IOK JlaGopaTopus
SIBJICHUS https://m.edsoo.ru/7f4181 | POBUKIJIAB no
ce busnke
3 DNeKTpOMarHuTHBIC 6 6 2 1 1-4 bubmuorexa [JOK Jlaboparopus
SIBIICHUSI https://m.edsoo.ru/7f4181 | POBUKIIAB mo
ce ¢busuke
4 CBeTOBBIE SIBJIEHUS 8 10 1 1 1-4,6,8- | bubnuoreka [IOK
9 https://m.edsoo.ru/7f4181
ce
5 [ToBTOpenue 1 2 1-9 bubnmnoreka [HOK Jlaboparopus
https://m.edso0.ru/7f4181 | POBUKIIAB no
ce (busuke
HUTOI'O | 68 68 11 5
TEMATHUYECKOE IIJTAHMPOBAHUE
9 KJIACC
KonuyecTBo yacoB DJIEKTPOHHBIE HNurepakTn
N HaumenoBanue pa3saesion (undposbie) BocrouTtaren @ BHOe
/| ¥ TeM NPOorpamMMbl Beer KOIﬁITpOJIb HpaﬁKTuqe o0pa3oBaTe/bHbIE BHBIH acekT o0opynoBanme
0 Hble pa0oThl  cKHe padoThI pecypesI
Paznen 1. Mexann4yeckue siBJeHUs
1 MexaHn4ueckoe OBIKEHUE U 10 1 bubnuoreka HOK 1-4,6,8-9
1 CIIOCOOBI €ro OMHUCAHUS https://m.edsoo.ru/7f41a4a6
1 . bubnuorexa [HOK 1-4
2 BsanmozercTaue Tex 20 1 3 https://m.edsoo.ru/7f41a4a6
1 3aK0OHBI COXPAHEHHS 10 3 bubmmorexa HOK 1-4
3 p https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40

Pa3znen 2. Mexannueckue KoJ1e0aHUA M BOJHBI



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

2 MexaHudeckue KojaeOaHust 7 bubmmorexa [OK 1-3,4-7.9
https://m.edsoo.ru/7f41a4a6
2 MexaHuueckue BOJIHBI. 8 Bbubanoreka LHOK 1-3,4-7,9
3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3ne 3. DjieKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
3 DIIEKTPOMarHuTHOE T0JIE U bubnuorexa ILHOK 1-3,4-7.9 Jlaboparopu
ANIEKTPOMATrHUTHBIC BOJHBI 6 https://m.edsoo.ru/7f41a4a6 1 POBUKJIAB
1o ¢usuke
Hroro no pazneny 6
Pa3znen 4. CBeToBbIC SIBJIEHUS
4 3aKOHBl  PaCIpPOCTPAHECHUS 6 bubnmnoreka [HOK 1-3,4-7,9
CBeTa https://m.edsoo.ru/7f41a4a6
4 JIUH3BI ©W  ONTHYECKUE 6 bubmanoreka [HOK 1-3,4-7,9
prOOpHI https://m.edsoo.ru/7f41a4a6
4 Paznoxenune Oenoro ceera B 3 bubnuoreka HOK 1-3,4-7,9
CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znen 5. KBaHTOBBIE sIBJIeHUS
5 Hcnyckanue U MOrIoneHne 4 bubnuoreka HOK 1-3,4-7,9
CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5) CrpocHIe aTOMHOTo fpa 6 bubnmnoreka [HOK 1-3,4-7,9
https://m.edsoo.ru/7f41a4a6
5 SInepHble peakun 7 bubnuotexa HOK 1-9
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznes 6. [loBTOpuTE1bHO-0000 1AM I MOYJIb
e 1 ot | oo 1ok P ek,
70 Knace https://m.edsoo.ru/7f41a4a6 o disme
Hroro mo pazneny 9



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

L OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 102 3 27

2. JnekTpoHHBIE YueOHbIe n31aHusA U1 UHTepHeT-pecypchl

1C. lllkona. ®dwusuka, 7-11 k1. bubnanoreka Harnsaaabix nmocoobwmii. — [Tox penaknueit H.K. Xannanopa. — CD ROM. — Per. nHomep 82848239.
1 CD for Windows. ®u3uka, 7-11 1. Bubnuoreka 3J1eKTpOHHBIX HATrJSIIHBIX Tocobuii.- CD ROM.

[Hxona Kupumna u Medoaus

No HasBanue caiita DJIEKTPOHHBIN aJipec
Komnekuus I[TOP http://school-collection.edu.ru

2 Komnexmus «EcTecTBEeHHOHAaYYHBIE SKCTIEPUMEHTBI»: http://experiment.edu.ru —
(buzuka

3 Mup pusuku: Gpu3ndecKuii SKCIIEPHUMEHT http://demo.home.nov.ru

4 Cepsep kadenpsl oomeit Gusnku Guzdaxa MI'Y: http://genphys.phys.msu.ru
(bU3HYIECKHIA PAKTUKYM U ICMOHCTPAIIUH

5 YPOKH 10 MOJICKYJISIPHON (U3UKeE http://marklv.narod.ru/mkt

6 dusrKa B aHUMAIHSX. http://physics.nad.ru

7 Konneknus «EcTecTBeHHO-Hay4HBIE SKCIIEPUMEHTBD): http://experiment.edu.ru
¢bu3uka

8 ®du3nKa B OTKPHITOM KOJUICIKE http://www.physics.ru

9 INazera «®usuka» Uznarensckoro goma «llepBoe http://fiz.1september.ru
CEHTSIOps»

10 | 3aounas ¢usuko-TexHuyeckas mkoaa npu MOTU http://www.school.mipt.ru

11 | 3agaum no Gu3MKeE C PEHICHUIMHU http://fizzzika.narod.ru

12 | KnacchHas ¢usuka: caiit yuurens ¢usuku E. A. Bannunoii | http://class-fizika.narod.ru

13 | Mup usukn: Gu3nNIecKuii SKCIIEPHUMEHT http://demo.home.nov.ru

14 | KBaHT: HayYHO-TIOMYJISIPHBIA (PU3UKO-MaTeMaTHYECKHA http://kvant.mccme.ru
KypHaI

15 | Kadenpa u maboparopust puzuka MUOO http://fizkaf.narod.ru

16 | OunaitH-npeoOpa3oBaTenb €AMHUI] U3MEPEHUS http://www.decoder.ru

17 | U3marensctBo JJIPODA http://www.drofa.ru/for-

users/teacher/help/peryshkin/
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NuTepakTUuBHOE 000pPYyI0BAHUE

[udposas naboparopusi PoouxJIad mo dusnke mpeaHazHadeHa I BHITOTHEHHUS SKCIIEPUMEHTOB 110 TeMaM Kypca 7-11 kiaccoB.; ®u3uka; 3T0 0OJIUH U3
CaMbIX MHTEPECHBIX MPEIMETOB B paMKax IIKOJIBHOW MPOTpaMMbl.; Y TUBUTENBHBIH MUP (PU3MYECKHX MPOIECCOB HEBO3MOXKHO M3ydaTh 0€3 MOCTaHOBKHU
skcriepuMeHToB. s sToro Mbl paspaboranu Lludposyio naGopatoputo mo @Pusuke MW MOCTAPAIUCH HAMOJIHUTH €€ 00OpyIO0BaHHEM, CIIOCOOHBIM
BOCIIPOM3BECTH CaMble HEOOBIYHBIE W 3aHUMATENbHBIC OMBITHL. YYHUTENh TOJYYUT BO3MOXKHOCTH IPOJIEMOHCTPUPOBATH SIPKHE W 3aXBaTHIBAIOIIHE
AKCIIEPUMEHTHI, TMOAPOOHO OMHCAHHBbIE B METOAMYECKUX pekoMeHpanusx k JlaGopaTopusiM, a KaXAbl YUYEHHUK C JIETKOCTbIO CMOKET HOBTOPHTH
MOJTYYEHHBIN pe3yJIbTaT, OTKPBIBAS JIJIsl C€0S1 MUP SMIIMPUUECKUX 3HAHUM.



