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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3mKe Ha ypOBHE OCHOBHOT'O 00IIIETO 00pa30BaHus COCTaBIICHA Ha
OCHOBE TIOJIO)KEHUH W TpeOOBaHUN K pe3yslbTaTaM OCBOCHHMS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3oBaTenbHON mporpaMmebl, npeactaBieHHbix B PI'OC OO0, a takxke c
yaétoM (enepanpHON pabouelt mporpaMmbl BocruTanus W KoHienuu mpemnogaBaHus
yueOHOoro npeamera « Pu3nkay.

Conepxanue mporpaMMmbl 1o  (GU3MKE HampaBieHO Ha (OpMHUpPOBaHUE
€CTECTBEHHOHAYYHON TPaMOTHOCTH O0Yy4YalOIIMUXCs U OpTraHu3alfio u3ydeHus: GU3uKu Ha
JesITeIbHOCTHOM OCHOBE. B mporpamme o pu3nke y4uThIBalOTCS BO3MOXHOCTH y4eOHOTO
npeaMera B peanuzanuu TpedoBanuii ®I'OC OOO k miIaHUPyEeMbIM JUYHOCTHBIM U
METanpeIMETHBIM  pe3yjbTaTaM OOYy4YeHHUs, a TaKkKe MEXIPEIMETHbIE CBS3U
€CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOT'O 00111eT0 00pa30BaHU.

[Iporpamma no (u3MKe ycTaHaBIMBAET paclpeiesieHHe y4eOHOro mMarepuania Io
rojaM o0yudeHus (Mo Kiaccam), IpeajaraeT IpUMEPHYIO MOCIEA0BATEIbHOCTD U3yUYECHHUS
TE€M, OCHOBaHHYIO Ha JIOTMKE PAa3BUTHS MPEIMETHOIO COJEPKAHUS U YUETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroImMXCS.

[Iporpamma 1o ¢usuke paspaboTaHa C IENbI0 OKa3aHUS METOAMYECKON MOMOITU
YUYUTENIO B CO3/IaHUU paboueil MporpaMMBbl 0 Y4€OHOMY MPEIMETY.

dusnka SBISETCS CUCTEMOOOPA3YIOUIMM JJII €CTECTBEHHOHAYUYHBIX YUE€OHBIX
MPEAMETOB, MOCKOJbKY (U3MYECKUE 3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB M SIBJICHUH,
M3y4aeMbIX XUMHEH, OnoIoruel, acTpoHoMuen 1 (pu3ndeckoi reorpadueii, BHOCUT BKJIa
B ECTECTBEHHOHAYUYHYIO KapTUHY MHUpa, MPEAOCTaBIsAeT Hambojee SCHbIe O0O0pasIlbl
MPUMEHEHUsI Hay4HOr0 METOJIa MO3HAaHMS, TO €CTh CIoco0a MOIMY4YEHHUsl TOCTOBEPHBIX
3HAHHUI O MUpE.

Onmna w3 raaBHBIX 3a7a4  (U3WYECKOro O0Opa3oBaHHMS B CTPYKType oOIIero
o0pa3oBaHUsI COCTOUT B (JOPMUPOBAHUHU €CTECTBEHHOHAYYHOUM IPaMOTHOCTH U MHTEpeca
K HayKe y OOy4aromuxcs.

N3yuyenue ¢us3nku Ha 0a30BOM ypOBHE NIpENINoiaraeT OBJaJCHHUE CIEAYIOIIUMHU
KOMIETEHTHOCTSAMHM, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYI0 TPAMOTHOCTD:

e HAYYHO OOBSICHSTH SIBJICHUS;

e  OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCJICI0BAHNUS;

e  UHTEPHPETUPOBATH JAHHBIC W MCIOJIb30BAaTh HAYYHBIC JOKA3aTeIbCTBA JJIS
MOJTy4YEHHUS BEIBOJIOB.

[enu nzydyenus: pu3uku Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OMPEICICHBI
B Konmenmuu mnpenogaBanus ydeOHoro mnpeamera «Duszmka» B 00pa30BaTEIbHBIX
OpraHu3auax Pocculickon denepanuu, peanu3yrommx OCHOBHBIE
oO1eoOpazoBareNbHble  MpOrpaMMbl,  yTBEpKIEHHOM  pemieHueM  Koierum
MunuctepcTBa npocernienus Poccuiickoit denepannu (mpotokost ot 3 aekadpst 2019 r.
No [TK48H).



e usyyenus pusuxu:

e  MpPHOOpPETEHHE MHTEPECa U CTPEMJICHHS 00yUaIOIIUXCSI K HAYYHOMY U3YUYEHUIO
MPUPOBL, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN;

e  pa3BUTHE MPEACTABICHUI O HAyYHOM METOJE MO3HAHHUA U (POpMHpPOBAHHE
HCCIIEIOBATEIBCKOTO OTHOILIEHUS K OKPY KAIOIIUM SIBJICHUSIM;

e (opMHpoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysbTaTa M3Y4YeHHs] OCHOB
CTpOCHHS MaTepuH U (PyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

e  (opMHMpOBaHHE TMPEACTABICHUN O POAM (PU3MKU JUIsL Pa3BUTUA JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTHl;

e  pa3BUTHE peCTaBICHUN 0 BO3MO>KHBIX cdepax Oyayuieit
npodhecCHOHANBEHOM AeSITeIbHOCTH, CBI3aHHOM ¢ (PM3MKOM, MOATOTOBKA K AabHEHIIEMY
0OYyYEHHIO B ’TOM HAlpPaBIICHUH.

JlocTuKeHHe 3TUX I1eJiel MpOorpaMMbl O (PU3UKE Ha YPOBHE OCHOBHOI'O OOILETO
oOpa3oBaHMsI 00ECIIEYNBAETCS PELUICHUEM CIIEAYIONINX 3a8a4;

e  NpUOOpETEeHHE 3HAHUU O TUCKPETHOM CTPOEHUU BEIIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e  MpPUOOpPETEHHE YMEHHUH OIUCHIBaTh U OOBSACHATH (PU3NYECKUE SIBJICHUSA C
WCIIOJIb30BAaHUEM ITOJIYYCHHBIX 3HAHH;

e  OCBOGHHME METOJOB pEUIEHUS NPOCTEHMIIMX  pacy€THBIX 3a1ad  C
UCIIOJIb30BaHUEM (PU3MYECKUX MOJENIEH, TBOPUYECKUX M IPAKTUKO OPUEHTUPOBAHHBIX
3azay;

e  pa3BUTHE YMEHUH HaOIIOAAaTh NPUPOJHBIE SBJIECHUS U BBIIOJHATH OTIBITHI,
nabopatopHble pabOThl M SKCHEPUMEHTAJIbHBIE HCCIEIOBAHUS C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

e  OCBOGHHE MNPUEMOB paboOThl ¢ HHPOpMaUUend (PU3UUECKOTO COJAEPKAHMS,
BKJIIOYasi UH(OPMAILIMIO O COBPEMEHHBIX AOCTHKEHUAX (DU3UKU, aHATU3 U KPUTHUYECKOE
OllCHHBaHUE WHMOPMAITNY;

e  3HAKOMCTBO cO cepamu MpodhecCHOHATBHON AESITENbHOCTH, CBSI3aHHBIMU C
(U3UKOH, U COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHOBAHHBIMU Ha JOCTHKEHUAX (PU3HUECKON
HayKHU.

Ha uzyuenue ¢pusuku (60a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus otBoauTcs 170 vacoB: B 8 kimacce — 68 yacoB (2 yaca B HEZIEIN0), B 9
kiacce — 102 yaca (3 yaca B HeAeNIO).

[Ipenyaraemslii B mporpamme 1o Gpu3uke nepedeHn 1a00paTOpHbBIX PabOT U OMBITOB
HOCHUT PEKOMEHIATeNIbHBIN XapakTep, yUuTeNb JeIaeT BRIOOp MpoBeAeHUs 1a00paTOPHBIX
paboOT M OMBITOB C Yy4ETOM HHIMBHIYAJIbHBIX OCOOCHHOCTEH OOydaroluxcs, CIUCKa
AKCIIEPUMEHTATIFHBIX 3aJaHuil, TpeiaraeMbplX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO
AK3aMeHa 1o (PUu3uKe.



COJEPXXAHME OBYUYEHUA
8 KUIIACC

Pa3nea 6. TenioBLIe ABJICHUS.

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHU CTPOCHUSI BEIIECTRA.
Macca u pa3mepsl aTOMOB U MOJIEKYJ1. OMBITHI, MOITBEPKIAIOIINE OCHOBHBIC MOJI0KEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH.

Mopenu  TBEPIOTrO, KUAKOTO M ra3000pa3HOrO  COCTOSHUM — BEIIECTBA.
Kpucramnueckue u amopdubie Tena. O0bsICHEHHE CBONCTB Ia30B, KUIKOCTEN U TBEPABIX
TE€I Ha OCHOBE TMOJOXKEHHA MOJIEKYJISIpHO-KMHETHYeCKOM Teopun. (CMaduBaHue U
KaIlTWUIAPHBIC SIBJICHUSA. TEeIIOBOE paCIIMPEHHE U CKATHE.

Temmneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTBIO TEIIOBOTO JBUKEHHUS YACTHLL.
Buytpennsis sueprus. CrocoObl M3MEHEHUS! BHYTPEHHEW SHEpPruu: TeIulonepeaada u
coBepleHre padoThl. BubI Terionepeaayu: TeIIONPOBOHOCTh, KOHBEKIIMS, U3ITyUEHUE.

KonuuectBo TemnoTel. YjaenbHas TEIIOEMKOCTh BeliecTBa. TermmooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHUE TemioBoro OanaHca. IlnaBneHue u oTBepaeBaHUE
KPUCTAJUIMUYECKUX BEIHIECTB. YJenbHas Teriota 1uiaBieHusa. I[lapooOpazoBanue wu
koHaeHcanus. Mcnapenue. Kunenue. Y nenbHas Teniora mapooOpa3oBaHusl. 3aBUCUMOCTb
TeMIrepaTypbl KUTIEHUSI OT aTMOC(HEPHOTO JIaBJICHHUS.

BnaxnocTts Bo3myXxa.

DHeprus TOIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Ipuntunel padoTs! TernoBsix Asurateneit KI1/] termioBoro nurarens. TermnoBbie
JBUTATEIIN U 3aIIUTa OKPYKAOLIENH CPEIBI.

3aK0OH COXpaHEHUS U MPEBPAILCHUs] PHEPTUU B TEIJIOBBIX MPOIECCaX.

Jlemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO JIBUKCHHUSI.

2. HaGmonenue nuddyzum.

3. HaOmroneHue siBlIeHUI CMAuMBAHMS U KaTWJUIPHBIX SBJICHUM.

4. HaOmroneHue TEniaoBOro paciiupeHus Ted.

5. V3MeHeHue JaBieHUs raza MpU U3MEHEHMM OOBbEMA W HArpeBaHUM WA
OXJIAXKJICHUH.

6. IIpaBuia usmepeHus TemMnepaTyphbl.

7. Bupgel Teruionepenayn.

8.  OxJjaxaeHue Npu COBEPIICHUH PaOOTHI.

9. Harpesanue mipu coBepiiieHur pabOTHI BHEIITHUMU CHJIAMHU.

10. CpaBHEHME TEIIOEMKOCTEN PA3IMUHbBIX BEUIECTB.

11. HalmroneHue KureHus.

12. HaOmrogenue nmocTossHCTBa TEMITEpATypPhl MPH TIJIABJICHUH.

13. Mopenu TeIIoBbIX IBUTATEIECH.

Jlabopamopnwie pabomul u onvimol.



1. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUIT MOJICKYJISIPHOTO TIPUTSHKCHUSI.

2. OnbIThI O BBIPALIMBAHUIO KPUCTAIIOB IOBAPEHHOM COJIM UJTK caxapa.

3.  OmnpITel MO HAOMIOMEHUIO TEIUIOBOTO PACHIUPEHHS Ta30B, KHUAKOCTEH W
TBEPJBIX TEIL.

4. OmnpeneneHue AaBJICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

5.  OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD JIABJICHUS BO3/yXa OT €ro o0béMa
Y HarpeBaHMs WM OXJIaXKICHUSI.

6. IIpoBepka rumnore3bl JTUHEHHON 3aBUCUMOCTH JJIMHBI CTOJOUKA MKUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HaOnionenue wW3MEHEHUsT BHYTPEHHEW OSHEpruu Tella B  pe3ysbTaTe
TeIIonepeay ¥ padOThl BHEITHUX CHJI.

8. MccnenoBaHue sBICHUS TEMJI000OMEHA MPU CMEIIMBAHUU XOJIOAHOM U Topsiueit
BO/IbI.

9. OmpeneneHne KOJIMYECTBA TEIJIOTHI, MOTYUYEHHOTO BOJOU MPHU TETIOOOMEHE C
HarpeThiM METAJUTMYECKUM LIVITUHAPOM.

10. OmpeneseHUe yIeIbHON TEINIOEMKOCTH BELIECTBA.

11. HccnenoBaHue mporecca UCIapeHHUsL.

12.  OmnpenesieHUE OTHOCUTEIIBHOM BIAXKHOCTH BO3yXa.

13.  OmnpenelieHUE yIETbHON TEIUIOTHI MIABJICHUS JIbJA.

Pazgen 7. daekTpuyeckue 1 MATHUTHbIE SIBJICHUS.

Onektpuzanmst Ten. JIBa poma dIIEKTpUYECKHX 3apsioB. Bs3ammopeinctBue
3apsOKEHHBIX Tell. 3akoH KyioHa (3aBUCHMOCTb CHIIBI B3aUMOJICUCTBUS 3apsDKEHHBIX TEJ
OT BEJIMYUHBI 3aPSAJ0B U PACCTOSHUS MEXKIY TEIAMH).

Onektpuueckoe 1mone. Hampsxk€HHOCTh  3nekTpudeckoro mnois. [lpuHnun
CYHEPHO3ULINH IEKTPUUECKUX T0JICH (Ha Ka4eCTBEHHOM YpPOBHE).

Hocutenu »snekTpudeckux 3apsaoB. ODJIEMEHTAPHBIM JJIEKTPUYECKUM  3aps.
Crpoenue atoma. IIpoBOIHMKHA M AWRJIEKTPUKH. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsia.

DJIEKTPUYECKHUMN TOK. Y CIOBHUS CYIIECTBOBAHUS AIICKTPUUECKOTO TOKa. MIcTOuHMKN
MOCTOSIHHOTO  ToKa. JIeHCTBUSI DJIEKTPUYECKOr0 ToKa (TEIJIOBOE, XUMHUYECKOE,
MAarHuTHOE). DJIEKTPUUECKUNA TOK B KUIKOCTAX U razax.

OnekTpuueckas 1enb. Cuna Toka. DIeKTpudyeckoe HanpsbkeHue. CompoTUBIICHHE
MPOBOAHUKA. YJIENIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH OMa sl ydacTKa IElu.
ITocnenoBaTenbHOE U MApaJIEILHOE COCTMHEHUE TPOBOJHUKOB.

PaGora w MomHOCTH dJeKTpuUecKkoro Toka. 3akoH JDxoymns—Jlenna.
DneKTpuYecKue e M TOTPEeOUTEeNH HSIeKTpUYecKod sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[ToctostHHbIE MarHuTHL. B3auMoJelCTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoe
noje. MarHutHoe noJjie 3eMJId U €ro 3Ha4YeHue ISl Ku3HU Ha 3emuie. OnbIT DpcTena.



MarsauTHoe II0Jie QJICKTPUYCCKOI'O0 TOKaA. HpI/IMeHeHI/Ie QJICKTPOMArouTOB B TCXHHUKCE.

JleficTBE MarHUTHOTO MOJII HA MPOBOJHUK C TOKOM. DJIEKTPOJBUTATENb MOCTOSIHHOTO
TOKa. Mcronp30BaHuE 2JIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCTIOPTE.

OnbiTel @apajnes. SIBieHUE SICKTPOMArHUTHOM WHAYKIUU. [IpaBuno Jlenna.
OnekTporeneparop. CrocoObl MOTyUYeHHS FJICKTPUUECKON SHEPIUU. DJIEKTPOCTAHIIUN Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTHH.

JHemoncmpayuu.

1.  DJnexkTpu3auus Tell.

2. JIBa polia 3NEKTPUUYECKUX 3apSAA0B U B3aUMOJICHCTBUE 3aPSIKEHHBIX TEJ.

3.  YCTpPOWCTBO U JEUCTBUE BIEKTPOCKOIIA.

4. DIIEKTpOCTaTUYECKasi HHAYKIUS.

5. 3aKOH COXpPaHEHUS ANEKTPUUECKUX 3aPSIO0B.

6. [IpOBOIHUKM U JUBIEKTPUKHU.

7.  MogenupoBaHu€e CUIOBBIX JIMHUN 3JIEKTPUUYECKOIO MOJISL.

8. MCTOYHMKM MOCTOSHHOTO TOKA.

9.  JIeHMCTBHS IEKTPUUYECKOTO TOKA.

10. DJIEKTPUYECKUN TOK B JKUIKOCTH.

11. T'a30Bblii pa3psm.

12. M3MepeHue CUIIBI TOKA aMIIEPMETPOM.

13. M3MepeHue 3IeKTPUYECKOTO HANPSIKEHNUS BOJTBTMETPOM.

14. PeoctaT m MarasuH CONPOTHBIICHUM.

15. B3anmopencTBre NOCTOSIHHBIX MAarHUTOB.

16. MopaenupoBaHue HEBO3MOKHOCTH Pa3AEICHHUs TTOJIOCOB MarHUTA.

17. MopaenupoBaHue MarHUTHBIX ITOJIEN ITOCTOSHHBIX MAarHUTOB.

18. OmbIT Dpcrena.

19. MarauTHo€e 1oje TOKa. JIEKTPOMArHHUT.

20. JleWcTBHE MarHWTHOTO MOJIs1 HA IPOBOAHUK C TOKOM.

21. DJEKTpOJBUTATEIb MOCTOSHHOTO TOKA.

22. HccnenoBaHue sIBICHUA 3JIEKTPOMATHUTHOW UHAYKIIHH.

23.  Omnpbitel @apages.

24. 3aBUCHMMOCTb HANpPaBICHUS HWHAYKIIMOHHOIO TOKAa OT YCJIOBHUMU
BO3HUKHOBEHUS.

25. DJEeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

1.

OnbITel MO  HAONIOACHUIO  DJICKTPU3ALMM  Tel HUHAYKIUEH W

COINPUKOCHOBEHUH.

2.

3.

€ro

npu

HNccnenoBanne JEWCTBHUS DJIEKTPUUYECKOTO TOJS HA IPOBOJHUKH U
JIUBIICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.



4. V3mepeHHe u perympoBaHue CHJIbI TOKA.

5. M3mepenue u peryanpoBaHHe HAIIPSIKEHUS.

6. MccnenoBaHne 3aBUCUMOCTM CHJIBI TOKA, HAYIIETO 4YEPE3 PE3UCTOp, OT
CONIPOTHUBJIEHUS PE3UCTOPA U HANPSHKEHUS HAa PE3UCTOPE.

7. OnbITl, IE€MOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUYECKOTO COMPOTUBIICHHUS
IIPOBOAHUKA OT €r0 JJIMHBI, IUIOIIAIN ITONIEPEYHOTO CEYEHUs U MaTepHraa.

8. IlpoBepka mpaBuna CIOXEHHS HANPsLDKEHUW IIPU  IOCJIENOBATEIBHOM
COEMHEHNH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia sl CHJIBl TOKa MpPU MApajuIeIbHOM COEAUHECHHUU
PE3UCTOPOB.

10. Ompenenenne pabOTHI YIEKTPUUECKOTO TOKA, UIYIIETO YePeE3 PE3UCTOP.

11.  OmpezaesieHHe MOIIHOCTH 3IEKTPUYECKOr0 TOKA, BBIAEISIEMOM Ha PE3UCTOPE.

12. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HMAYLIErO0 4Yepe3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEW.

13. Omnpenenenne KIIJ[ narpesares.

14. HccnenoBaHue MarHUTHOTO B3aMMOJECUCTBHSI IOCTOSIHHBIX MArHUTOB.

15. M3yyeHue MarHMTHOIO MOJIA MOCTOSIHHBIX MArHUTOB MPU UX OOBEIMHEHUH U
pa3ieiICHUHN.

16. HMccnenoBanue NeHCTBUSA HIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OnBITHL, TEMOHCTPUPYIOIIHAE 3aBUCUMOCTD CUJIbI B3aUMOACHCTBHS KaTYyIIKH C
TOKOM M MarHuTa OT CWJIBI TOKA U HAIPABJICHUS TOKA B KaTyLIKE.

18. M3yueHue A€HCTBUS MarHUTHOTO MOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue U u3ydeHue paboThl 3JIEKTPOIBUTATENS.

20. Hsmepenue KII/I anmekTpoaBUrareibHOM yCTaHOBKH.

21. OnmpITBl IO  HCCIENOBAHUIO  SBJICHUS JJIEKTPOMArHUTHOM  HWHAYKLWHU:
MCCIIEIOBAHNE U3MEHEHUI 3HAUECHUS M HAIIPABJICHUS! MHAYKIMOHHOTO TOKA.

9 KJIACC

Pasznes 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe  ABWKeHHe. MarepuanbHas — Touka. (Cucrema  OTCYéTa.
OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS. PABHOMEpHOE NIPSIMOJINHEWHOE IBU>KEHHE.
HepaBHoMepHOE npsiMonMHEHOe ABrkeHue. CpeHssi 1 MTHOBEHHAsI CKOPOCTh TeJla IPU
HEPAaBHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHoyckopeHHOE NpsiMOJIMHENHHOE JiBrkeHne. CBOOOAHOE MajieHue.
OnbiTel ["anunes.

PaBHOMepHOE JnBMXKEHHE TO OKpYyKHOCTH. llepmonm u uacrota oOpaiieHus.
JIuHeHas u yrioBast CKOpoCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHE.

Ilepsbii 3axkoH Herorona. Bropoi 3axkoH Herorona. Tperuin 3akoH HproroHa.
[TpuHIMIT CynEepNIO3UIIUN CHIL.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHUS CKOJIBKEHHsS, cuila
TPEHUS NIOKOS, IPYTUE BUJIbI TPEHUS.

Cuna TsDKeCTH U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpPEHHE CBOOOIHOTO MaCHHUS.
JBrxenue mianer Bokpyr Cosnna. IlepBasg kocMmmueckas ckopocTs. HeBecomocTs u
[EPETPY3KH.

PaBHOBecue MarepuanbHOl TOYKH. AOCOMIOTHO TBEpHoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIIEHHON OCBIO BpameHust. MOMEHT cuiibl. LleHTp TsxecTu.

Nmnynsc tena. M3menenue wummyinbca. VMIynsC cuibl. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTuBHOE ABUKEHUE.

Mexannueckass pabota U MoIHOCTb. PaboTa cuil TspKECTH, YHPYroCcTH, TPEHUS.
Cs13b Heprun 1 padboTsl. [loTeHnnanpHas 3HepTUs Teja, MOJAHATOTO Ha/l MOBEPXHOCTHIO
3emud. [loTeHnmanbHas sHEprus c:katou npykuHbel. Kunernueckas sneprus. Teopema o
KMHETUYECKOW SHEPTUH. 3aKOH COXPAaHEHUS MEXaHUYECKOW SHEPI M.

Jlemoncmpayuu.

1. HaOnrogeHue MEXaHMYECKOTO JIBHXKEHHsI TE€la OTHOCUTEIBHO pPAa3HBIX Tell
OTCYETA.

2. CpaBHeHue IyTed M TPACKTOPUWA JABWIKEHHS OJHOTO W TOTO XK€ Tela
OTHOCUTEJIBHO PAa3HBIX TEJI OTCYETA.

3. H3mepeHue CKOpOCTU U YCKOPEHHUS MPSIMOJIMHENHOTO JBUKECHUS.

4.  HccmemoBanne NpU3HAKOB PAaBHOYCKOPEHHOTO IBKECHUSL.

5. HaOmroneHue nBUKeHUs Teaa MO OKPY>KHOCTH.

6. HaOmroneHne MexaHMYECKHX SIBICHUN, MPOUCXOIAIIMX B CUCTEME OTCUETa
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBHXEHUHM OTHOCHTENIbHO KaOMHETa
bu3uKH.

7. 3aBHCHMOCTb YCKOPEHUS T€JIa OT MACChl TeJIa U IEUCTBYIOIIEH HA HETO CUJIBI.

8. HaOmroneHue paBeHCTBA CUJI IPU B3aUMOJCIHCTBUM TeEN.

9. l3MeHeHHe Beca Tejla IPU YCKOPEHHOM JIB)KECHHH.

10. Ilepenmaua ummynbca Ipu B3aUMOJECHCTBUU TEIL.

11. IIpeoOpa3zoBaHus SJHEPTUM NPU B3aUMOICUCTBUU TEIL.

12. CoxpaHEHHE UMITYJIbCA IIPXU HEYIIPYTOM B3aWMOJICHCTBUU.

13. CoxpaHeHHe UMIYJIbca IPU a0CONIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.

14. HaOmroneHne peakTUBHOTO JIBHKEHUSI.

15. CoxpaHeHHe MEXaHMYECKOM HEpPTUr MpHU CBOOOTHOM MaJCHUH.

16. CoxpaHeHHME MEXAHMYECKOM SHEPTUMU NPH ABWKECHHM TeJa IMOJ ICHCTBUEM
MPY>KUHBI.

Jlabopamopnsie pabomul u onvimol.

1. KoHcTpynpoBaHue TpakTa [l pa3roHa M JaJbHEWIIEro paBHOMEPHOTO
JBVKEHUS IIAPUKA WIH TEJIEKKH.



2. Omnpenenenue cpeaHeN CKOPOCTU CKOJIbKEHUS OpyCcKa WM ABUKSHHUS IIIapUKa
10 HAKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHue YCKOPEHUs Tejla IpPU PAaBHOYCKOPEHHOM JBHKEHUU TIO
HAKJIOHHOM TIJIOCKOCTH.

4. HccnmemoBaHwe 3aBUCHUMOCTH IYTH OT BPEMEHHM IMPU PABHOYCKOPEHHOM
JBU>KEHUU 0€3 HauallbHOM CKOPOCTH.

5. IIpoBepka rumoTe3sl: €Cau MPU PaBHOYCKOPEHHOM JIBYKEHUH 0€3 HadalbHOM
CKOPOCTH IIyTH OTHOCSTCS KaK PSJ HEUYETHBIX YUCEN, TO COOTBETCTBYIOIINE MTPOMEKYTKH
BPEMEHU OJINHAKOBBI.

6. HccnenoBaHWe 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJIBHOTO JJaBJICHUS.

7. Ompenenenne ko3 ULIMEHTa TPEHUS CKOIBKCHHUS.

8.  OmnpeneneHue )XECTKOCTH NPYKUHBI.

9. Omnpenenenue pabOThl CUIIBI TPEHUSI TIPU PAaBHOMEPHOM JABMKEHUU Tella 10
TOPU30HTAIBHON TOBEPXHOCTH.

10. Ompenenenne pabOThl CWIBl  YIOPYrOCTH MpU MOABEME TIpy3a C
MCIIOJIb30BAaHUEM HEIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. HM3ydeHue 3aKOHa COXPAHEHUS SHEPTHUU.

Pa3znen 9. MexaHn4yeckue KoJ1e0aHUS U BOJIHBI.

KonebarensHoe nBmwxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHUMN: MEpPUO],
4acToTa, aMIUIATya. MaremMaTHnyecKuil U NPy KUHHBIA MasTHUKH. [[peBpanienue sneprun
MIpH K0JIeOATETLHOM JIBH>KCHHH.

3aryxatontue kosneOanus. BoiHyxnennole konebanus. Pezonanc. Mexannueckue
BOJHbI. CBOMCTBa MEXaHMYECKUX BOJH. [IpopoJibHble U MOINEpeyYHble BOJHBI. J[mnHa
BOJIHBI M CKOpPOCTh €€ pacmpocTpaHeHus. MexaHudeckue BOJIHBI B TBEPIOM TeEJeE,
CEHCMHMYECKNE BOJIHBI.

3Byk. ['poMkocth 3Byka u BbicoTa TOHA. Otpaxenue 3Byka. MubpasByk u
YJIBTPa3BYK.

Hemoncmpauyuu.

1. HaOmrogenne Kkojie0aHMii Tea IOA JEHCTBUEM CHJIBI TSOKECTH W CHIIBI
YIOPYTOCTH.

2.  HaGmionenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HaOmronmenue BBIHYKICHHBIX KOJIGOaHUI M pEe30HAHCA.

4. PacmpocTpaHeHue npoJ0JIbHBIX U MONEPEUHbIX BOJH (Ha MOJENH).

5. HaOnroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTHYECKUH PE30HAHC.

Jlabopamopnwie pabomuel u onvimol.

1.  OmpexeneHne 4aCTOTHI M TIEpUOa KOJIeOAaHUH MaTEeMaTUYECKOTO MasSTHHUKA.

2. Ompenenenuie 4aCTOTHI M IEPHOJIa KOJIEOAHUM MPY>KMHHOTO MasiTHUKA.



3. HccnemoBanue 3aBHUCHUMOCTH TepuUOAa KoJEOAHHM TMOJBEIIEHHOTO K HHUTH
rpy3a OT JAJMHbI HUTH.

4.  HccnenoBaHre 3aBUCUMOCTH IEpHOJia KOJIeOaHU MPYKUHHOTO MasiTHUKA OT
MAacchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH Ieproia KoiaeOaHuii rpy3a, MOIBEIIEHHOTO K HUTH,
OT MaccChl Ipy3a.

6.  OmBITBHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh NIEpHOAa KOIeOaHUI MPYKUHHOTO
MasATHUKA OT MacChl rpy3a 1 )KECTKOCTH MPYKUHBI.

7. VI3MepeHue yckopeHusi CBOOOHOTO MaJIeHUS.

Pasznes 10. D1eKTpOMArHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DIeKTpOMarHuTHOE ToJIE. DNeKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
ANEKTPOMArHUTHbIX BoiH. [llkanma snexkTpomMarHUTHBIX  BOJH. Vcnosb3oBanue
AIIEKTPOMATHUTHBIX BOJIH JIJISl COTOBOM CBSA3H.

DnexkTpoMarHuTHas npupoaa csera. CKopocTs cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBOWHCTBA IEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopnwie pabomol u onvimol.

1. M3yueHue CBOICTB 53JIEKTPOMAarHUTHBIX BOJH C IIOMOIIbIO MOOMJIBHOIO
tenedona.

Paszpnes 11. CBeroBbIe ABJICHUS.

JIyueBasg Mozenb cBera. Mcrounuku cseta. [IpsMonuHENHOE pacnpocTpaHEHUE
ceera. 3armenusi Connuma u Jlynel. Otpaxenue cBera. Ilnmockoe 3epkano. 3akoH
OTPaXKEHUS CBETA.

[Ipenomiienue cBera. 3akoH npenomieHus cBeta. [[oIHOe BHYTpEHHEE OTpAKEHUE
cBera. Mcnonb3oBaHue MOJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOJAX.

Jlunza. Xon myueit B nuH3e. Ontuyeckas cucrema (poroamnmnapara, MUKPOCKOIA U
Teneckona. ['a3 kak onTudeckas CucteMa. bianm3opykocTs U JalnbHO30pPKOCTb.

Pa3znoxenue 6enoro csera B crekTp. OnbiTel HptoToOHA. CliockeHne CeKTpaibHbIX
uBeToB. Jlucnepcus ceera.

Hemoncmpauyuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomiienue cBera.

OnTuyecKkuil CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J Iy4yelr B pacCenBaIOIIEH JIMH3E.

[Tonyyenune n300paxeHuii ¢ TOMOUIBIO JIMH3.
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9. Ilpunmun neiictBus ortoanmapata, MUKPOCKOIA U TEJIECKOMA.

10. Mopens rnasa.

11. PaznmoxkeHue 6ei0ro cBeTa B CHEKTP.

12. [lomydyenue 6emoro cBeTa mpu CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopnwie pabomuel u onvimol.

1. HccnepoBaHue 3aBUCMMOCTH YIUVIa OTPaXXEHUs CBETOBOTO Jiyda OT yria
naJIcHUs.

2. M3yueHue xapakTEepUCTHK U300PAKEHUS MPEAMETA B IIIOCKOM 3€pKajle.

3. HccnenoBaHue 3aBUCMMOCTH YIUIa MPEJIOMJIEHHS CBETOBOIO Jiydya OT YIJIa
NaJCHUS Ha TPAHULIE «BO3LyX—CTEKIIO».

4. Tlomydenne n300pakeHUI C ITOMOIIBIO COOMPAIOIIEH JTMH3HI.

5. Onpenenenne (POKYCHOIO pPACCTOSHUS W ONTUYECKOM CHIIBI cOOMparouieit
JIVH3BI.

6.  OmbITHI O Pa3I0KEHUIO OEJIOTO CBETA B CIIEKT.

7. OnbITBl 1O BOCHPUSTHIO I[BETa MPEAMETOB NpPU UX HAOIIOJACHUU uepes
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Onwitel Pesepdopna u manerapnas monens aroma. Mogjens atoma bopa.
HcnyckaHnue u noriouieHue cBera atoMoM. KBaHThl. JInHEeHYaThie CIEKTPBI.

PanpnoaktuBHOCTH. Alnb(a, OeTa- 1 raMma-usnydeHusi. CTpoeHrne aTOMHOTO sjipa.
Hyknonnas monens aromHoro sapa. M3oronsl. PaguoaktuBHbie nipeBpaiieHud. [lepruon
MOJIypacraia aTOMHBIX SIIEP.

SAnepHbie peakuu. 3aKOHbI COXPAHEHHS 3apsI0BOIO0 K MAaCCOBOTO YUCEI. DHEPrusi
CBSI3U aTOMHBIX sifiep. CBsI3b MacChl M SHEpruu. Peakuuum cvHTE3a U JEJEHUS Sep.
Nctounnku sneprun ConHIa U 3BE3.

AnepHas oSHepreruka. J[eWCTBUS pagMOAKTUBHBIX W3JyYEHUN HA IKUBBIC
OpTaHU3MBI.

Jlemoncmpayuu.

1.  CrnexTpsl U3TyYEHHUS U TIOTJIOIICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BOJOpOAA.

4. Habmonenue TpekoB B kamepe Buibcona.

5. Pabora cu€Turka HOHU3UPYIOIIUX U3TyUEHUN.

6. Perucrtpanus u3aydeHus: IPUPOIHBIX MUHEPATIOB U TIPOTYKTOB.

Jlabopamopnvie pabomul u onvimol.

1. HalnroneHue CIUTONTHBIX U JIMHEWYATHIX CIIEKTPOB U3IIYYCHHUS.

2. HccaepgoBaHue TPEKOB: U3MEPEHUE PHEPTUU YACTHUIBI 10 TOPMO3HOMY MYTH
(o dhortorpadusm).

3. V3MepeHue paiuoakTUBHOTO (poHA.



IHoBTOPHUTEJIHbHO-00001IAIOINI MOXYJIb.

[ToBTOpUTENBEHO-00001IAIOMNKA MOAYJIb MpEAHAa3HAYEH ISl CUCTeMaTH3alluh U
0000IIEHUS] MPEIMETHOTO COJEPXKAaHUS M ONBITA JCSATEIbHOCTH, MPHOOPETEHHOTO MPHU
U3y4YEHUU BCEro Kypca U3MKH, a Takke [ TMOArOTOBKM K OCHOBHOMY
roCy/1apCTBEHHOMY 3K3aMEHY 0 (pU3uKe Ui 00y4arouxcs, BIOPaBIIMX 3TOT y4eOHBIN
IpeaMeT.

IIpr u3ydeHMrM HAHHOTO MOIYJS PEANU3YIOTCS M CHCTEMATU3UPYIOTCS BUIBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX O0OECIEUMBAETCS JAOCTH)KEHHUE IPEIMETHBIX U
MeETaIpeIMETHBIX IUTAHUPYEMBIX pe3ynbTaToB oOyueHus, dopmupyercs
€CTECTBEHHOHAY4YHasi IPAMOTHOCTB: OCBOCHHE Hay4YHBIX METOJI0B MCCIICIOBAHNUS SIBJIICHUN
IPUPOJIBI M TEXHUKU, OBJIAJICHUE YMEHUAMU OOBSICHATh (U3NUYECKUE SBIICHUS, TIPUMEHSS
ITOJTyYEHHBIC 3HAHUS, PEIIATh 33/1a41, B TOM YUCJIE KAYECTBEHHBIC U KCIIEPUMEHTAIIBHBIE.

IIprHIMIIMATBEHO AEATEIBHOCTHBIN XapaKTep JAHHOT'O pa3ielia pealin3yeTcs 3a CYET
TOT0, YTO 0OYYaIOIIMECs BBIMOIHSIIOT 33aHNs, B KOTOPBIX UM MIPEAJIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUN PAclO3HaBaTh U HAYYHO OOBACHATH (PU3HUYECKHE
SABJICHUS B OKPYKAIOIIEN IPUPOJIE U ITOBCETHEBHOM KU3HH;

HCIIOJIb30BaTh HAYYHbIE METO/bI HCCIIETOBAHUSA (PU3UUECKUX SBJICHU, B TOM YHCIIE
JUIsl IPOBEPKHU TUITOTE3 U IOJyYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaubOoyiee BaXHBIX JOCTHKEHUI COBPEMEHHBIX
TEXHOJOTUW, HANPHUMEDP, IPAKTUYECKOTO MCIIOIb30BAHUSA PA3JIMYHBIX HCTOYHHKOB
DHEPIUHU Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJOB JHEPTHH.

IINTAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne (u3uMKu Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBJICHO HA
JOCTIKEHUE JIMYHOCTHBIX, METalpeAMETHBIX U TMPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

B pesynbrate usydyeHus (QpuU3MKM Ha ypOBHE OCHOBHOTO OOIET0 0Opa3oBaHUS Y
oOyuatoterocs OyayT copMUpOBaHbI CJICAYIONINE TUYHOCTHBIE PE3YJIbTaThl B YACTH:

1) maTpMoTH4YECKOr0 BOCTIMTAHUSA:

— TIPOSIBJIEHWE WHTEpPEca K MCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHUKCKOMN
(bu3nUecKoi HayKH;

— IIEHHOCTHOE OTHOIIICHUE K JTIOCTHKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U JYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTUBHOMY y4YaCTHIO B OOCYKJIEHUM OOIECTBEHHO 3HAYMMBIX U
ATUYCCKUX MPOOJIEM, CBSI3aHHBIX C MMPAKTUYECKUM MPUMEHEHHEM JTOCTHYKCHUH (DU3HUKH;

— OCO3HaHHWE BAXKHOCTH MOPAJIBHO-ITHUYECKUX TMPUHIIUIIOB B JIESITCIBHOCTH
YYEHOTO;



3) 3cTeTH4eCKOro BOCIIMTAHUSA:

— BOCIPUSITUE AICTETUYECKUX KayecTB (DU3MYECKON HayKu: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

— OCO3HaHUE IIEHHOCTU (PU3NYECKON HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUM, BAKHEUILIEW COCTABIAIOIIEN KYJIbTYPHI;

— pa3BUTHE HAy4YHOW JIOOO3HATEIBHOCTH, HWHTEpPeca K HCCICI0BATEIHCKON
NEATEIIbHOCTH;

5) gopmupoBaHus KyJbTYPbI 310POBbSI M IMOIIUOHAJIBHOT0 0JIAT OOy U

— OCO3HaHME IIEHHOCTH Oe3omacHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTHU MPaBHJI 0€30MacHOTO MOBECHUSI Ha TPAHCIOpTE, Ha
JI0porax, ¢ JMEKTPUUECKUM U TETJIOBBIM 000PYIOBAHUEM B JOMAITHUX YCIOBUSIX;

— c(hopMupOBaHHOCTH HaBBIKA PEQIICKCUH, TPU3HAHKE CBOETO MpaBa Ha OIINOKY U
TaKOTO € MpaBa y APyroro 4eiI0BEKa;

6) TPy10BOI0 BOCTIMTAHMS:

— AaKTHMBHOE Yy4YacTHE€ B pEIIEHHWU TMPAKTHUUECKUX 3ajady (B paMKax CEMbH,
o0pa3oBaTENbHOM OpraHu3aluy, TOpoJAa, Kpas) TEXHOJOTMYECKOW U  COIMaIbHOMN
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIEe U PU3NYECKUX 3HAHU;

— UHTEPEC K MPaAKTUUECKOMY U3YYEHUIO podeccuid, CBSI3aHHBIX C (DU3UKO;

7) IKOJIOTH4YeCKOr0 BOCIIMTAHUSA:

— OpHUEHTAlUsI Ha pUMEHEHNEe GU3NUECKUX 3HAHUM JIJIsl pelIeHus 3a/1a4 B 001aCTH
OKpY’KAIOLIEH CpeJibl, IJITAHUPOBAHUS MTOCTYNKOB M OLEHKHU UX BO3MOKHBIX MOCIIEICTBUI
IUISL OKPY KAIOIEH CPEIbl;

— OCO3HaHHE TJ00ATBHOTO XapaKTepa SKOJOTUYECKHX MpoOjeM U MyTed ux
pelieHus;

8) ajanTanumn K U3MEHAIMMCH YCJIOBUSM COUMATBHON U NPUPOIHON Cpeabl:

— TOTPEOHOCTh BO B3aWMOJICHCTBUY MPU BHITIOJTHEHUN HCCIICOBAHUN U TTPOCKTOB
(hU3UYECKON HAMPABIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSIM JIPYTHUX;

— MOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YePe3 MPAKTUUECKYIO JEATCIIbHOCTD;

— NOTpeOHOCTh B (DOPMUPOBAHUK HOBBIX 3HAHHI, B TOM 4HUCIE (HOPMYIUPOBATH
UJIEH, TIOHATHSI, TUTIOTE3bI O (PU3UUECKUX O0BEKTAX U SIBJICHUSX;

— OCO3HaHUEe Je(PUIMTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH B 00JacTH
bu3uKy;

— MJIAHUPOBAHKE CBOETO PA3BUTHS B TPUOOPETEHUN HOBBIX (DM3UUECKUX 3HAHUM;

— CTpEeMJICHHE aHAJIM3UPOBATH W BBIABIIATH B3aUMOCBSI3U MPUPOABI, 00IIECTBA U
APKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3UUECKUX 3HAHMIA;

— OLICHKA CBOUX JIEUCTBUM C yUETOM BIIUSIHUS HA OKPY>KAIOIIYIO CPEAY, BO3ZMOKHBIX
TJI00aTBHBIX TIOCTIEACTBUH.



METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbTate ocBoeHus mnporpamMmsbl 1o (U3MKe Ha YpOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus y oOyuaronierocsi OyayT chopMUpOBaHbI MeTanpeaMeTHbIe Pe3yJbTaThl,
BKJIFOYAIOIIUE MTO3HABATENIbHBIE YHUBEPCAIbHBIE YUECOHBIE I€UCTBHS, KOMMYHUKATHBHBIC
YHHUBEpCaJbHbIe yueOHbIC ICUCTBUSA, PETYIATUBHBIC YHUBEPCATbHbIC yUeOHbIE TEHCTBUS.

Ilo3naBaTeibHBbIE YHUBEPCAJIbHBIE YUeOHbIe 1eilicTBUSA

Ba3oBble jiornyeckue aeiicTBUA:

e BBISIBJISTH U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKK O0BEKTOB (SIBJIICHU);

e  YCTaHABIMBATh CYIIECTBEHHBIM NpPHU3HAK KIacCU(PUKAIUKA, OCHOBAHUS IS
0000111eHNs U CPAaBHEHUS,;

e  BBISBJITH 3aKOHOMEPHOCTH M TIPOTHBOPEYMsI B paccMaTpuUBaeMbIX (pakTax,
JTAHHBIX ¥ HAOJFOICHUSIX, OTHOCAIINXCS K (DU3UICCKUM SIBIICHHSIM;

e  BBISBJIATH MNPUYUHHO-CIEACTBEHHBIC CBSI3W MPU MU3YYCHUH (HUIUYECKUX
SIBJICHUM U TIPOIECCOB, JIeJaTh BHIBOJIBI C HCTIOIB30BAHUEM JEAYKTUBHBIX U MHTYKTUBHBIX
YMO3aKIIFOUCHHH, BBIJIBUTATh THITOTE3bI O B3aUMOCBS3SIX (PU3MUECKUX BEITNINH;

e  CAMOCTOSITENBHO BBIOMpATh CHOCOO pelieHus Yy4eOHOW (PU3NYEcCKOM 3anayu
(cpaBHEHHME HECKOJBLKMX BapUAHTOB PEIICHHMSI, BEIOOP HanOoJIee MOIXOISAIIETO C YIETOM
CaMOCTOSITEIIbHO BBIICJIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/bCcKue 1eiCTBUA:

e  HCMOJH30BaTh BOMPOCHI KaK UCCIIEAOBATEILCKII HHCTPYMEHT TIO3HAHUS;

e  TPOBOAWTH IO CAMOCTOSATEIHHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
(hU3UYECKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCIEOBAaHUE (PU3HUECKOTO SIBICHUS;

e  OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTH HHPOPMAIIHIO, TTOTYICHHYIO B
XO0/J1€ UCCIICIOBAHUSI WII DKCIIEPUMEHTA;

e CaMOCTOSITENIbHO (PopMynupoBaTh OOOOIIEHUS U BBIBOJABI MO pe3yJbTaTam
MIPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICTIOBAHNS;

e  TMPOTHO3MPOBATH BO3MOKHOE JaJIbHEMIIIEE pa3BUTHE (PHU3NIECKUX MPOIIECCOB,
a TaKXXe BBIIBUTATH MPEATIONOKEHHS 00 MX PA3BUTHH B HOBBIX YCIIOBHUSAX M KOHTEKCTaX.

PabGora ¢ undpopmaumeii:

e  TPUMCHATH PA3JIMYHBIC METOJbI, MHCTPYMEHTHl W 3alpOChl MPH TOUCKE H
otbope wHbOpMalMK WM AAHHBIX C Y4E€TOM MPEIJIOKEHHOW ydeOHOM Quiznueckoit
3a/1auu;

e  AHANM3UPOBATH, CHUCTEMATHU3UPOBATH M WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUIOB M OPM IIPEICTABICHHUS,



e  CaMOCTOSITENBHO  BBIOMpATh  ONTUMAJbHYIO  (QOpMYy  TNpEACTABICHUS
uHOpMallMl W WUIIOCTPUPOBATh peEIIaeMble 3a7aud HECIOXHBIMH  CXEMaMH,
AuarpaMMamu, HHOM rpadukoi U MX KOMOMHALIMSMHU.

KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

e B XOJe 00CyXJeHHs yueOHOTo MaTepuaa, pe3yjabTaToB Jab0paTOpHbIX padoT
Y MPOEKTOB 33J1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKJa€MOM TEMbl U BBICKa3bIBAaTh UJIEH,
HalleJICHHbIE Ha pelIeHne 33/1a4M U TOoJIepKaHue OJ1aroxenaTeIbHOCTH OOIEHMS;

e COIIOCTABJIATH CBOU CYKJIEHHMS C CYKICHUSMM JPYTUX YYaCTHHKOB JUAJIOra,
oOHapyXMBaTh pa3IN4Me U CXOACTBO MO3UIIUIL;

e BBIPAXaTh CBOIO TOYKY 3PEHHUsI B YCTHBIX U INNCbMEHHBIX TEKCTaX;

e  myOJMYHO TPEACTABIATH PE3YNbTAThl BBIMOJIHEHHOTO (M3MYECKOTO OIbITa
(3KCIIeprUMEHTa, HCCIIEJOBAHUS, IPOEKTA);

e IIOHMMAaTh U HCIIOJIB30BATh IPEUMYIIECTBA KOMAaHIHOW M HWHIMBHIYyaJIbHOU
paboThI IPU PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

e  INPUHUMATH IIEJIM COBMECTHOM JI€ATENbHOCTH, OPIraHU30BbIBATH IEUCTBHS IO €€
JOCTHKEHMIO: PaCIpEleNsITh PO, 00CYKIaTh NMPOLECCHl U Pe3ylbTaTbl COBMECTHOU
paboThI, 00001ATh MHEHUSI HECKOJIBKUX JIFOJEH;

e  BBIIOJHATH CBOIO 4acTb paOOThl, JOCTUras KayeCTBEHHOTO pe3yjbTaTa IIo
CBOEMY HAIPABIICHUIO U KOOPAVHUPYS CBOU ACHCTBUS C APYTHUMH YJIECHAMU KOMaH/IbI;

e  OLEHMBATh KayeCTBO CBOEr0 BKJaJa B OOIIMHA MNPOAYKT MO KPUTEPHUSIM,
CaMOCTOSATENbHO C(OPMYIHMPOBAHHBIM YYaCTHUKAMU B3aHUMOJICHCTBHS.

PeryasiTuBHbIC YHUBEpCAJbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

e BBIABJIATH NPOOJEMBbI B )KU3HEHHBIX U YUEOHBIX CUTYalUsX, TPEOYIOIUX IS
peneHus: GU3NUECKUX 3HAHUIM;

e  OpDHUEHTHPOBATHCS B  PA3IMYHBIX  MOJAXOJAX  MPUHATUA  PEIICHHM
(MHAMBUAYAJIBHOE, IPUHATHE PEIICHUS B TPYIIE, IPUHATHAE PEILICHUIN TPYIION);

e CaMOCTOSITEJIBHO COCTaBJISTh AITOPUTM peuleHHs] (PU3MUECKON 3aJauu WU
IUIAHA UCCIIEIOBAaHUS ¢ YYETOM MMEIOUIMXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATh MpeJjiaraéMble BapuaHThl PEIICHHMI;

e  JlenaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBIN HHTEJJIEKT:

e  J1aBaTh A/ICKBATHYIO OLICHKY CUTYallH W NIpeaJiaraTh MIaH €€ U3MEHEHUS;

e  OOBSACHATP  NPUYUHBI  JIOCTIDKEHUS  (HEJOCTHXKEHHs)  Pe3yJbTaToB
NEeSTEIBbHOCTH, JaBaTh OILIECHKY MPUOOPETEHHOMY OIIBITY;

e  BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTH (B TOM YHCIE€ B XOJ BBIIIOJHEHHUS
(Gu3MYECKOTO HCCIENOBAaHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBILIUXCS CUTYallMi, yCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;



e  OIICHUBAaTh COOTBETCTBHUE PE3YJIbTaTa LEIU U YCIOBUSIM;

e  CTaBUTh c€0s HA MECTO APYroro YejOoBEKa B XOJI€ CIOpa WM JUCKYCCUU HA
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYIroro;

e  TMpHU3HaBaTh CBOE MPABO HA OMIMOKY MpPU PEHICHUH (PU3NYECKUX 3a]ay WU B
YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.

IHPEJMETHBIE PE3YJIBTATDBI

K xonmy obydenuss B 8 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIMA:

e  HCMOJB30BATh MOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBM)KCHHE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTAJUIMUECKUE U aMop(HbIe
Tela, HACHIIICHHBIM ¥ HEHACHIIICHHBIA Tap, BIAKHOCTH BO3/AyXa, TeMIepaTypa,
BHYTPEHHSIS DHEPIHsl, TEIUIOBOM [BUTaTeNlb, SJEMEHTAPHBIM JIEKTPUUYCCKUN 3apsil,
AIIEKTPUYECKOE T0JI€, MTPOBOAHUKU M JUAJICKTPUKH, TTOCTOSHHBIN DJIEKTPHUUECKHNA TOK,
MarHuTHOE I0JIE;

e  pa3nuuaTh SIBICHMS (TEIUIOBOE pacIIMpPeHHE U CXKaTue, TeIlonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAUMBAaHKE, KaMWUISIPHBIC SBJICHH, UCTIApEHUE, KOHICHCAIHS,
TUTaBJICHUE, KPUCTAITH3AIUS (oTBepaEBaHuE), KUTICHUE, Terionepenaya
(TEemIonpOBOHOCTh, KOHBEKIMS, H3IY4YEHHE), IJIEKTpU3alMs Tell, B3auMOJCHCTBHUE
3apsAA0B, JEHCTBUSL JJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJEWUCTBUE
MarHuToB, JEHCTBHE MAarHUTHOTO MOJS HA IPOBOJAHUK C TOKOM, 3JEKTPOMAarHUTHas
WHAYKIHS) TIO ONHCAHWI0O WX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JAEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBIICHUE;

e  pacro3HaBaTh MMPOSBIECHUE U3YUYEHHBIX (PU3MUECKUX SIBJICHUM B OKpPYKaIOLEM
MHUpE, B TOM 4YHcie (PU3NUYECKHE SBJICHUS B MPUPOIE: MOBEPXHOCTHOE HATSIKEHUE U
KaWUIApHBIE SIBJICHWSI B TPUPOJE, KPUCTAIIBI B mpupoae, usinydenue ConHia,
3aMep3aHrue BOJOEMOB, MOpPCKHE OpuW3bl, 00pa3oBaHWE pOCHI, TyMaHa, HWHES, CHera,
AIIEKTPUYECKHUE SBJICHHS B aTMocdepe, SJIEKTPUUECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE
noJie 3eMJi, Ipeid MorocoB, poiab MATHUTHOIO MOJIS AJI KU3HU Ha 3emiie, NOJspHOe
CUSHME, MpH O3TOM I[E€PEBOJUTh NPAKTUYECKYIO 3a7adyy B YYEOHYIO, BBIIEIATDH
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUYECKUX SIBJICHUM;

e  ONWCHIBATh W3YYCHHBIC CBOWCTBA TeN U (DHU3UUECKHUE SIBICHUS, HCIOIB3YS
¢du3nueckue BETUYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPIUs, KOJUYECTBO TEIUIOTHI,
yaenbHas TeIOEMKOCTh BEIECTBA, YJeNbHAas TEIJIOTa IUIABJICHUS, yJelbHas TEroTa
napooOpa3oBaHusl, ynelbHAs TEIJIOTa CTOPAaHHS TOIUIMBA, KOAI(PPUIMEHT MOJIE3HOTO
JCHCTBHS TEIUIOBOW MAITMHBI, OTHOCHTENbHAS BIAXHOCTh BO3/yXa, JJICKTPHUUCCKHUN
3apsifl, CUila TOKA, AIEKTPUUYECKOE HAMpPsKEHUE, COMPOTUBIICHUE TTPOBOJIHUKA, yIETHHOE
COTIPOTHBIIEHUE BEUIECTBA, pab0Ta U MOIIHOCTh AJIEKTPUUYECKOTO TOKA), MPU ONMHCAHUU
MPAaBWJIBHO TPAKTOBATH (PU3WYECKUI CMBICT HCIOJB3YEMBIX BEJIUYHH, 00O3HAUEHUS U



eIMHULBI  (U3MYECKUX BEJIMYMH, HaxOIuTh (OPMYJbI, CBA3BIBAIOIINE JAHHYIO
bu3NyeCKyl0 BETMYMHY C JAPYTMMH BEIUYMHAMU, CTPOUTH TpadUKH H3yUYEHHBIX
3aBHCHUMOCTEH (PU3NUECKUX BETUYNH;

e XapaKTepU30BaTh CBOMCTBA Tell, PU3NUYECKUE SIBJICHUS U POLECCHI, UCIIOJIb3YS
OCHOBHBIE TIOJIOKEHHUSI MOJEKYISIPHO-KUHETUYECKOM TEOPUU CTPOEHUSI BEIIECTBA,
MPUHIUI CYTIEPIIO3ULIMU T0JIEH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAHEHHMs 3apsja,
3akoH OMma JuIsl yyacTka 1enu, 3akoH J[xoyns—JleHna, 3aKkoH COXpaHEHUs] SHEPTUH, ITPU
ATOM JaBaTh CJIOBECHYIO (DOPMYIHUPOBKY 3aKOHA W 3aMUCHIBATh €r0 MaTeMaTHYEeCKOe
BBIPAKEHUE;

e OOBACHATH GU3HUECKHE MPOIIECCHl U CBOMCTBA TEN, B TOM YHCJIE U B KOHTEKCTE
CUTYallMil MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUYUHHOCIIEICTBEHHBIE
CBA3U, CTPOUTh OOBSICHEHHE W3 |—2 JOTrMYECKHX IIAaroB C OMOpPOW Ha 1-2 M3y4eHHBIX
CBOMCTBA (PU3NUECKUX SBJICHUM, (PU3MUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

e  pemaTh pacyETHbIC 3a/1a4l B 2—3 NIEHUCTBUS, UCIIONb3Ys 3aKOHBI U (POPMYJIBI,
CBA3BIBAIOIIME (PU3NYECKHUE BEIMUYHMHBI: HA OCHOBE aHaJIU3a YCJIOBUS 337a4M 3alHChIBATh
KpaTKO€ YCJIOBUE, BBISIBIISATh HEAOCTATOK IaHHBIX JJISl pEIICHUS 3a]1a4H, BEIOMPATh 3aKOHBI
u (QopMynbl, HEOOXOOUMBbIE ISl €€ pEelIeHUs, NPOBOAUTH Pacy€Tbl M CPaBHUBATH
MOJIyYEHHOE 3HauUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIAHHBIMU;

e  pacro3HaBaTh NPOOJIEMBI, KOTOPHIE MOKHO PEIIUTH IPU HOMOIIH (PU3HUECKUX
METO/IOB, UCIIOJb3Ys ONKMCAHUE HCCIIEIOBAHUS, BBIICIATH IPOBEPSIEMOE MPEAIIOJI0KEHHE,
OLICHUBATh NPABUJILHOCTD MOPSAKA TIPOBEICHUS UCCIEAOBAHUS, 1€T1aTh BEIBObL;

e  IPOBOAMUTH ONBITHI O HAOIIOJEHUIO (PU3MUECKUX SIBICHUIN WM (U3HUECKUX
CBOMCTB TeJ (KanmWUISIpHbIE SIBJICHUS, 3aBUCUMOCTh JaBJICHUs BO3IyXa OT €ro oobéma,
TEMIIEpaTypbl, CKOPOCTH IMPOILECCAa OCTHIBAHMS M HAarpeBaHUs IPU M3JIyYEHHH OT LIBETA
U3Nydarome  (Mmorjiomiaronieil) IMOBEpXHOCTH, CKOPOCTh HWCMAPEHUs BOABI  OT
TEMIIEpaTypbl S KUAKOCTH M IUIOHIaAM €€ TOBEPXHOCTH, OJJIEKTpU3aluus Tel U
B3aUMOJICUCTBUE AJIEKTPUYECKUX 3apsA70B, B3aMMOJEHCTBHE IOCTOSHHBIX MarHUTOB,
BHU3yaJIM3alisl MATHUTHBIX ITOJIEM IOCTOSIHHBIX MAarHUTOB, JE€HCTBUS MarHUTHOTO MOJIS HA
MPOBOJHUK C TOKOM, CBOMCTBAa JJIGKTPOMAarHuTa, CBOMCTBAa 3JEKTPOJBHUraTeNs
MOCTOSIHHOTO TOKa): (opMyaupoBaTh TMpOBEpsSEMbIe MPEANOJIOKEHUs, COOupaTh
YCTaHOBKY U3 MPEIOAKEHHOT0 000pYI0BaHUsI, OMUCHIBATh XOJ OMbITa U (POPMYIUPOBATH
BBIBOJIBL;

e  BBINOJHATH NPSMbBIE U3MEPEHUS TEMIIEPATypPbl, OTHOCUTEIBHON BIIAXKHOCTH
BO3]1yXa, CUJIbl TOKA, HATIPSDKEHUSI C MCTIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U AATUHUKOB
(¢u3MYecCKuX BEJIMYMH, CpPAaBHUBATh PE3YJNbTaTbl H3MEPEHUN C y4€TOM 3aJaHHOU
a0COIOTHOM TOTPENTHOCTH;

e  TPOBOAMTH HCCIIEIOBaHHE 3aBUCHUMOCTH OIHOW (PU3NYECKOM BEITUYHUHBI OT
IPYro ¢ HCIOJIB30BAHUEM MPSIMBIX HW3MEPEHHUI (3aBUCUMOCTH COINPOTHBIECHUS
MIPOBOJIHMKA OT €r0 JUTMHBI, IJIOIIAIX TONEPEYHOI0 CEUECHUS U YIEIbHOTO COMTPOTUBIICHHUS



BEILIECTBA IMPOBOJHMKA, CHJIbI TOKA, WIYIIETO 4Y€pe3 IMPOBOJHUK, OT HANPSLKEHHS Ha
IIPOBOJIHUKE, MCCIIEJOBAHUE IIOCIEIOBATEIBHOIO U MApaJUIENIbHOIO COEIMHEHUN
IIPOBOJIHMKOB): IUJIAHUPOBATh HCCIEAOBAHHE, COOMpPATh YCTAHOBKY U BBINOJHSATH
U3MEPEHMs, CIIeAys NPEUIOKEHHOMY IUIaHy, (PUKCHpPOBaTh pPE3YyJbTaThl IOITYYEHHOMN
3aBHCHMOCTH B BHJI€ TaOJIUL U TPaUKOB, A€JIaTh BHIBOJIbI IO pE3yJIbTaTaM UCCIIEI0BAHUS;

e  MPOBOAWTH KOCBEHHBIE HW3MEPEHHUS (PU3HUECKUX BeJIWYUH (yIenbHas
TEIUIOEMKOCTh  BEIIECTBA, COMPOTHUBICHUE TMPOBOAHMKA, padoTa ¥  MOIIHOCTb
AJIEKTPUYECKOTO TOKA): IIJIAHUPOBaTh H3MEPEHUs, COOMpPATh SKCIEPUMEHTAIBbHYIO
YCTaHOBKY, CIEAYS NPEII0KEHHON HHCTPYKIUH, U BBIYUCIIATH 3HAUEHNUE BEJIMYMHBI,

e coOmofaTh mpaBujla TEXHUKH O€30IIaCHOCTU MpH pabore ¢ 1a00paTOpHBIM
000py10BaHUEM;

e XapaKTepU30BaTh MPUHLHUIIBI AEHCTBUSA NU3YUEHHBIX IPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OMNOpPOM Ha WX OMNMCaHUSA (B TOM 4MCIE: CHUCTEMa OTOIJICHHUS JOMOB,
TUTPOMETP, apoBasi TypOrHA, aMIIEPMETP, BOJIBTMETP, CUETUUK INEKTPUUECKON SIHEPTUH,
ANEKTPOOCBETUTEIbHBIE TMPUOOPBI, HArpeBaTENbHBIE AJIEKTPONPUOOPHl  (IIPUMEPHI),
ANEKTPUYECKUE TPEIOXPAHUTENHN, DJIEKTPOMArHUT, 3JEKTPOJBHUIaTENb IMOCTOSHHOIO
TOKa), UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBJICHUI U HEOOX0UMBbIe (PU3NUECKUE
3aKOHOMEPHOCTH;

e  pacro3HaBaTh NPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPUTEIbHBIE IPUOOPHI
[0 CXE€MaM M CXEMaTUYHBIM PUCYHKaM (KUIAKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETpP, JIBUraTelb BHYTPEHHETO CrOpaHUs, 3JEKTPOCKOIN, PEOCTaT), COCTaBIATH
CXEMBI JJIEKTPUYECKUX LENEel C IOCIEA0BATEIbHBIM U IMapaJUICIbHBIM COEINHEHHUEM
AJIEMEHTOB, pa3inyas yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LIETEeH;

e  NPUBOJIUTH MPUMEPHI (HAXOAUTH UHPOPMAIIUIO O MPUMEPAX) MPAKTUUECKOTO
WCIIOJIb30BaHUsl (PU3NYECKHX 3HAHUM B TOBCEAHEBHOW JKM3HU JUIsl oOecreyeHus
0e3omacHOCTH Mpu OOpalleHHud ¢ NOpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXPAHEHUS 3/I0pPOBbs U COOJIIOJICHUSI HOPM HKOJIOTMUECKOTO MOBEICHUS B OKpY KaIoIe
cpene;

e OCYILECTBIIATH MOUCK MH(DOpMAIUU (PU3HUECKOro coaepkanus B HTepHeTe,
Ha OCHOBE MMEIOUIMXCS 3HAHMM U MyTEM CPABHEHUS JOMOJHUTENbHBIX HWCTOYHHKOB
BBIJICNISITh MH(MOpPMAIMIO, KOTOpas SBISIETCS MPOTHUBOPEYMBON WU MOXKET OBITh
HEIOCTOBEPHOMU;

e  HCIOJIB30BaTh MpPHU BBINOJHEHUN YUYEOHBIX 3aJaHUM HAay4YHO-TIOMYJISAPHYIO
auTeparypy (U3MYECKOro CoJepKaHHs, CIPAaBOYHBIE MaTepuaibl, PECYpChl CETH
WNurepHeT, BIaaeTh npuéMaMu KOHCIIEKTUPOBAHUSI TEKCTA, TpeoOpa3oBanus HH(GOpMaIun
W3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

e co37aBaThb COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHBIE COOOLICHMUS,
00001mast nHMGOPMAITNIO W3 HECKOJBKUX MCTOUYHUKOB (DH3UYECKOTO COJEPKaHUS, B TOM
yycie MNyOJIMYHO TMPEACTAaBIATh PE3yJbTaThl MPOEKTHOM WM HCCIEN0BATENbCKOM



NESATETLHOCTH, TIPU 3TOM TPAaMOTHO MCIOJIb30BaTh M3yYEHHBIH TMOHSITHIHBIA ammapar
Kypca (U3HKH, COMPOBOXKIATh BHICTYIUICHUE MTPE3CHTAIINEH;

e TMpPU BBHIMOJHECHUU YYCOHBIX TIPOCKTOB W MCCIECNOBAHUNA (HU3UICCKUX
MPOIIECCOB PACIIPEACIATh O0S3aHHOCTH B TPYIIIE B COOTBETCTBUU C TOCTaBICHHBIMHU
3aJjla4aMH, CJICIUTh 32 BBITIOJTHEHUEM IJIaHa IeHCTBUN U KOPPEKTUPOBATH €T0, aJICKBATHO
OIICHWBATh  COOCTBEHHBIH  BKJIAJ B  JEATCILHOCTh  TPYIIBI,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMO/ICHCTBUE, TIPOSBIISISI TOTOBHOCTH pa3peniaTh KOH(DIUKTHI.

K xonmy obOydenust B 9 KJjacce mMpeAMETHBIE Pe3yabTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaKaTh COPMUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHHIA:

e  HCIOJB30BaTh MOHATH: CUCTEMa OTCUYETA, MATEpUaIbHas TOUKA, TPACKTOPHS,
OTHOCHUTEIHLHOCTh MEXAaHWUYECKOTO IBIDKEHUs, Acdopmarus (ympyras, IuracTHdeckas),
TPEHUE, IICHTPOCTPEMHUTEIHHOE YCKOPEHUE, HEBECOMOCTh M TIEPETPY3KH, IIEHTP TAKECTH,
a0COMIOTHO TBEPIOE TEJO, HEHTP TSHKECTH TBEPAOTO Tela, PAaBHOBECUE, MEXAHUYECKUE
KOJIeOaHUs U BOJIHBI, 3BYK, HH(PA3BYK U YIBTPA3BYK, MJIEKTPOMATrHUTHBIE BOJIHBI, IITKaJa
AIIEKTPOMATHUTHBIX BOJIH, CBET, OJU30PYKOCTh M JATBHO30PKOCTh, CIIEKTPHI UCITYCKAHUS
Y TIOTJIOMICHNS, aib(a, OeTa- U raMMa-u3IydeHUs, U30TOMbI, SACPHAS YHEPTETHKA;

e  paznmuuaTh SBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIUHEHHOE
JIBWKEHUE, PAaBHOYCKOPEHHOE TMPSMOJIMHEIHOE JBU)KEHHE, CBOOOJHOE MaJeHHUE Te,
PaBHOMEPHOE JABUKEHUE 10 OKPYKHOCTH, B3aUMOJICUCTBHE TEJ, PEAKTUBHOE JBUKCHUE,
Koje0aTeNbHOE JBW)KCHHE (3aTyXalllue W BBIHYXKIEHHBIC KOJeOaHWs), PE30HAHC,
BOJTHOBOE JBMKCHHUE, OTPAKECHUE 3BYKa, MIPIMOIIMHEHHOE PAaCIIPOCTPAHCHHE, OTPAKEHUE
U TIPEJIOMJICHUE CBETA, MTOJIHOE BHYTPEHHEE OTPaKEHHUE CBETA, Pa3jIoKEHNE OEJIoro cBeTa
B CHEKTP M CJOXXKEHHE CIEKTPAJIbHBIX I[BETOB, JUCIEPCHs] CBETa, €CTECTBEHHAs
PaANOAaKTUBHOCTh, BOSHUKHOBEHHE JTUHEHYATOTO CIIEKTPA U3JIYUYCHHS) 1O OMHCAHUIO UX
XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JIEMOHCTPUPYIONMINX JaHHOE (HU3UYECKOE
SIBJICHHC;

e  pacro3HaBaTh MPOSBICHUE N3YYEHHBIX (DU3UYECKUX SIBJICHUHN B OKPY>KAIOIIEM
Mupe (B TOM unciie GU3NUECKUe SIBJICHUS B MPUPOJIC: MPWIMBBI U OTIUBBI, JBIKEHUE
miaHeT COJTHEYHOW CHCTEMBI, PEaKTUBHOE JIBIDKCHHE KMBBIX OPTaHU3MOB, BOCIIPHSATHE
3BYKOB JKMBOTHBIMH, 3€MJICTPSICCHUE, CEHCMHUYECKHE BOJIHBI, IIyHAMH, DXO, I[BETa Te,
ONTHYCCKUE  SBJICHUS B  TPUPOAC, OWOJOTHYECKOE  JICWCTBUE  BUAMMOTO,
yIbTPa(PHOIETOBOTO U PEHTTEHOBCKOTO U3IIYYCHHH, €CTECTBEHHBIN paInOAKTUBHBIN (HOH,
KOCMHUYECKHE JIy4d, PaJUO0aKTUBHOE W3ITYyUYCHHE MPHUPOIHBIX MHHEPAJIOB, JICHCTBHE
PaIMOAaKTUBHBIX HW3JYYCHWH Ha OpraHWU3M 4eJIoBeKa), TpPH OSTOM IEePEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B Y4eOHYIO, BBIACIATH CYIICCTBEHHBIC CBOWCTBa (ITPU3HAKH)
(UBUYECKUX SIBICHHIM;

e  OIKCHIBATHh WM3Y4YEHHBIE CBOMCTBA Ted W (U3UYECKUE SIBICHUS, WCIIOIB3YS
(bu3nYecKue BENWYUHBI (CpeIHsIE U MTHOBEHHAsi CKOPOCTh Tejla TPH HEPABHOMEPHOM
JIBIDKEHUHW, YCKOPEHHE, TepeMeIleHre, MyTh, YIJIOBas CKOPOCThb, CHJIAa TPEHUS, CHJa



YOPYTOCTH, CHJIa TSKECTH, YCKOPEHUE CBOOOIHOTO TAJEHUs, BEC Teja, UMITYJIhC Tela,
UMITYJIbC CHJIBI, ME€XaHW4eckas padoTa W MOIIHOCTh, MOTCHIIMATbHAS JHEPTrHs Tea,
MOJHITOTO HAJ TOBEPXHOCTHIO 3€MJIM, TMOTCHIHUAIbHAS SHEPTHsl CKATOW MPYKUHBI,
KUHETUYECKasi DHEpPrusl, MOJHAs MEXaHU4eCcKas SHEPrus, MepHoJl U 4acToTa KojaeOaHuid,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHAa, CKOPOCTh CBETa, IMOKa3aTeib
MPEJIOMJICHUST CPEJbI), TIPH ONMUCAHWW TIPABWIBHO TPAKTOBATh (PU3WUECKHA CMBICI
HCITOJIb3YEMBIX BEITUYHMH, O00O3HAYCHHUS M CAMHHIBI (DU3UYCCKUX BEIMYUH, HAXOIUTH
(bopMyJIbl, CBSI3BIBAIONIME JaHHYIO (DU3UYECKYI0 BEIUYMHY C JIPYTUMHU BEJIMYMHAMH,
CTPOUTH IpaUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

e XapaKTepu30BaTb CBOMCTBA TeM, (GU3NUECKHUE SIBICHUS U MPOIECCHI, UCTIOIb3YS
3aKOH COXPAaHEHUS YHEPTUH, 3aKOH BCEMUPHOTO TIATOTEHUS, PUHIIUTI CYTIEPIIO3UITNHA CHJI,
MIPUHITUTT OTHOCHUTENHLHOCTH ['anmumes, 3akoHpl HpI0TOHA, 3aKOH COXpaHEHUS] WMITYJIhbCa,
3aKOHBI OTPAKEHUS U MIPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MaCCOBOTO
YHCeN MPU SJIEPHBIX PEAKIMIX, IIPU ATOM J1aBaTh CIOBECHYIO (hOPMYIUPOBKY 3aKOHA U
3aMKCHIBATh €70 MATEMATHIECKOE BBIPAKCHUE;

e OOBACHATH GU3HUECKHUE MPOIIECCHI M CBOMCTBA TEJI, B TOM YUCJIC U B KOHTEKCTE
CUTYaIlMi MPaKTHKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPUIMHHO-CIICICTBCHHBIE
CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX IIIaroB C OMOPOW Ha 2—3 M3YYEHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e  pemaTh pacdyE€THBIC 3a/1aud (OMHUpPAIOIIMECS HA CUCTEMY W3 2—3 ypaBHEHUN),
WCITONIB3Ysl 3aKOHBI W (OPMYJIBI, CBS3BIBAIONINE (U3MUECKHE BEIMYWHBI: Ha OCHOBE
aHaJM3a YCIOBUS 3aJlayl 3alUChIBATh KPaTKOE YCJIOBHE, BBIABIATH HEJOCTAIONIUE WIIU
M30bITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAMMBIC IJISi PEIICHHUS,
MIPOBOJIUTH PACUYETHI U OIEHUBATHh PEATUCTUYHOCTH MOJYYCHHOTO 3HAUYCHUS (PU3MUECKOM
BEJTNUMHBL;

e  pacro3HaBaTh MPOOJIEMBI, KOTOPHIC MOKHO PEIINUThH TTPH MMOMOIIH (PU3UIECKUX
METO/IOB, UCIIOB3YS OMHCAHUE MCCIICIOBAHUS, BBIICIATH MPOBEPSEMOE TIPENOI0KEHNE,
OIICHMBATh TPABWIBHOCTh TOPSAKA TPOBEJACHUS WCCICIOBAHUSA, JI€NaTh BBIBOJIBI,
WHTEPIPETUPOBATH PE3yIbTaThl HAOIIOICHUIA U OTIBITOB;

e  TPOBOAWTH OIBITHI M0 HAOMIOACHUIO (DU3UUCCKUX SBICHUN MM (HU3HMICCKUX
CBOMCTB Ten (M3ydeHHWe BTOpPOro 3akoHa HBIOTOHA, 3aKOHA COXPAaHEHUs JHEPIHH,
3aBUCUMOCTh Tepro/ia KoieOaHui MpyKUHHOTO MAasiTHUKA OT MacChl Ipy3a U KECTKOCTH
MPY>KWHBI W HE3aBUCUMOCTh OT AaMIUIATYABl MaJblX KoJIeOaHUH, NPSIMOIHMHEIHOE
pacmpocTpaHEHHE CBETa, pa3joXKeHHe Oeloro CBeTa B CIEKTP, W3YYCHHE CBOWCTB
M300pakKeHUsl B TIJIOCKOM 3€pKajie U CBOMCTB M300pa)k€HUs MpeaMeTa B coOuparouien
JIMH3E, HAOIOJICHUE CIUIONTHBIX U JIMHEWYAThIX CIIEKTPOB U3IYUYEHUS): CAMOCTOATEIHLHO
coOupaTh yCTAaHOBKY M3 M30BITOYHOTO HAabOpa 00OpyAOBaHUS, OMUCHIBATH XOJ OMBITA U
€ro pPe3yJbTaThl, POPMYITUPOBATH BHIBOJIBI;



e  TPOBOAUTH MPU HEOOXOAMMOCTH CEPHUIO MPSMBIX H3MEPEHUH, Ompeernss
CpeaHee 3HauYeHHE U3MepsieMor BeJHUMHBI ((POKYyCHOE pacCTOsIHUE COOMpPAIOIIeH JTHUH3bI),
000CHOBBIBAThH BBIOOP CrI0c00a M3MepeHus (M3MEPUTENBHOTO MpUbopa);

e  IPOBOAMTH HCCIEAOBAHUE 3aBUCUMOCTEN  (PU3NYECKUX  BEJIMYMH C
UCIOJb30BAaHUEM MPSAMBIX H3MEPEHUH (3aBUCUMOCTh IIyTM OT BPEMEHHM IpHU
PaBHOYCKOPEHHOM JIBIDKEHHUM 0O€3 HadalbHOM CKOPOCTH, TMepHoja KoJebaHui
MaTEeMaTHYECKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTJIa OTPa>KEHUS CBETA OT yriia
NaJeHus W Yyrja MpeJoMJIeHUs OT YyIJla MaJeHus): IUIAHUPOBATh HCCIIEJOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (PUKCHUpPOBAaTh pPE3YyJbTaThl IOJY4YEHHOM
3aBUCHUMOCTH (DPU3MUYECKHUX BEJIMYMH B BUAE TaOMuI] U rpaduKoB, JeiaTh BBIBOJBI 110
pe3ynbTaTam MCCIIEIOBAHUS;

e  TPOBOAMTH KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSS CKOPOCTD
U YCKOPEHHE Tella P PaBHOYCKOPEHHOM JABM)XEHUHU, YCKOPEHHE CBOOOJAHOIO Ma/ieHus,
KECTKOCTb NPYKHUHBI, KOIDPUIMEHT TPEHUs CKOJIbXKEHHUS, MexaHuueckas paboTa u
MOIIHOCTbh, YaCTOTa U MEPUO] KOJCOAHNN MaTEeMaTHIECKOTO M MPY>KHHHOTO MasTHUKOB,
ONITUYECKAsl CHUJIa COOMPAIOIIEH JIMH3BI, PaIMOAKTUBHBINA (POH): TUTAHUPOBATH U3MEPEHUS,
coOMpaTh OSKCIEPUMEHTAIBHYI0 YCTAHOBKY ¢ BBINONHITH W3MEPEHUS, CIEIYs
NPEJIOKEHHOW MHCTPYKIUHM, BBIYUCIATh 3HAUYEHUE BEJIWYMHBI M aHAJIU3UPOBATH
MOJIyYEHHBIE PE3YJIbTAThI C YUYETOM 3a/IaHHOM MOTPEIIHOCTH U3MEPEHUN;

e  coOmrogaTh mpaBWiIa TEXHHKU O€30MAaCHOCTH MpH paboTe ¢ JabopaTOpHBIM
000py10BaHUEM;

e  pa3nMuyaTh OCHOBHBIE TPU3HAKU HM3YUYEHHBIX (PU3NYECKUX MOJIENEH:
MaTepuagbHas TOUKa, a0COIOTHO TBEPIOE TEJI0, TOUEUHBI UCTOYHUK CBETA, JIy4, TOHKas
JIMH3a, IJITaHeTapHask MOJIeb aTOMa, HyKJIOHHAs: MOJIENIb aTOMHOTO sIJIpa;

e XapakTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HAa WX ONMUCAHUS (B TOM YHCIIE: CHUAOMETP, JATUUKU MOJOKCHHUS,
paccTOsSIHUSL U YCKOPEHUsI, paKkeTa, 3X0JIOT, OUKH, MEPUCKOM, (poToanmapar, ONTHYECKHUE
CBETOBO/IbI, CIIEKTPOCKOI, JJO3UMETp, kKamepa BuiabcoHa), HCNob3ys 3HAaHUS O CBOMCTBAX
(bu3nUecKuX SIBICHUI U HEOOXOUMBbIe PU3NYECKHE 3aKOHOMEPHOCTH;

e  HCIOJB30BAaTh CXEMbl M CXEMAaTHYHBIE PHUCYHKH HM3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIHHBIX MPUOOPOB M TEXHOJIOTHUYECKHX IMPOIECCOB IMPH PEIICHUH
y4eOHO-TIPAaKTUYECKUX 3aJa4, ONTUYECKUE CXEMBbl Ul MOCTPOCHUS H300paKeHU B
IJIOCKOM 3€pKajie U cOOMparolei JINH3E;

e  TMPUBOJIUTH NPUMEPHI (HAXOAUTH MHGOPMALIMIO O MPUMEPaAX) MPAKTUYECKOTO
WCTIONIb30BaHUsl (DU3MYECKUX 3HAHWW B TOBCEIHEBHOW JKU3HU JUIsI OOECTIeueHUs
0e3omacHOCTH TIpu  OOpalieHuH ¢ TpUdOpaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXPAHEHUS 3I0POBbs U COOJIIOJICHUSI HOPM HKOJIOTMYECKOTO MOBEICHHUS B OKPY KaloIe

cpene;



e  OCYIIECTBJIATH MOUCK MH(pOpManuu GuU3NIecKoro cojepkanusi B UnTepHeTe,
CaMOCTOSTENbHO (OPMYIUPYS TOUCKOBBIA 3aMpoC, HAXOAWTh WYTH OIPEACICHUS
JIOCTOBEPHOCTH TOJIYYEHHOM HHQpOpMAIMM HAa OCHOBE WMEIONIUXCS 3HAHUU U
JOTIOJIHUTENIbHBIX UCTOYHUKOB;

e  HCMOJB30BATh MPU BBINMOJHEHUU YUEOHBIX 3aJaHU HAyYHO-TIOMYJISPHYIO
TUTEPATYpy (HU3UYECKOTO CONEpIKaHMs, CIPABOYHBIC MAaTepHUalbl, PECYpPChl CETH
WNuTepHeT, BIaaeTh npruéMamMu KOHCIIEKTUPOBAHUS TEKCTA, TpeoOpa3oBanms HHGOpPMAITIN
U3 OJJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

e  coO3/1aBaTh COOCTBEHHBbIE MHCHMEHHBIE U YCTHBIE COOOIEHHS Ha OCHOBE
uH(bOpMaIIMM W3 HECKOJbKUX MCTOYHUKOB (PU3MUECKOrO COJepKaHus, ITyOJIUYHO
MPEJICTABIATH PE3YJIBTAThI TPOEKTHOM WIIA UCCIEIOBATENBCKON AEATEIbHOCTH, IPU 3TOM
IPaMOTHO MCTIOJ30BaTh N3yYCHHBIN MTOHATUIHHBINA ammapat u3y4aeMoro pasziena pu3uku
U COMNPOBOXIATh BBICTYIUICHHUE Mpe3eHTalMeld ¢ y4€TOM OCOOCHHOCTEH ayIuTOpPHUH
CBEPCTHUKOB.



TEMATHYECKOE IIJNTAHUPOBAHHUE

8 KJIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI (tngponbic)
Bceero KP 1IP oOpa3oBaTe/ibHbIE
pecypchl
Pa3pea 1. TenioBble iBJIeHUSA
. bubnnorexa [IOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7fA181ce
bubmuoreka [{OK
12 Terosere mpoueccht 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MArHUTHbIE SIBJICHUS
21 DNEeKTpUYECKHE 3apsiibl. 3apsKEHHBIE Tella U UX 7 1 bubmuoreka [IOK
' B3aUMO/ICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [IOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6nmorexa LIOK
23 MartiTibe B1eHI 0 1 15 https://m.edsoo.ru/7f4181ce
bu6nunorexa LIOK
24 IICKTPOMATHHTHAS HH YKL 4 https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145
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9 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
udposbnie
Ne i/ HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI (undp )
Bcero | KP IIP oOpa3oBaTe/ibHbIE
pecypchl
Paznen 1. Mexannueckue siBJCHHUS
bubnunoreka LIOK
1.1 M o 10 1
€XaHUYECKOE IBUIKEHUE U CIIOCOORI €r0 OMUCAHUS https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.2 B I 20 1 3
SaMMONCHCTBIC Tel https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
1.3 10 3
3aKOHEI coXpaHeHus https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannueckne Ko1e0aHusi U BOJIHBI
bu6nmorexa LIOK
2.1 M 7
CXAHUICCKHC KOTIEOaNUS 3 https://m.edsoo.ru/7f41a4a6
bubnmorexa LIOK
2.2 M .3 8 1 3
CXQHHHICCKHE BOIHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pa3zneny 15
Paspgen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI
3.1 DIIEKTPOMArdHUTHOE IIOJIE U DJIEKTPOMATrHUTHBIE BOJIHEI 6 2 buGnnorexa [JOK
) P p https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nen 4. CBeToBbI€E ABJIEHUSA



https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmmorexa [JOK
' pactpocip https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bub6nmoreka [IOK
4.3 Paznoxxenne 6emoro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Paszgen S. KBaHnToBbI€ sIBJICHUS
bubmuoreka [{OK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [{OK
52 (CTpoetiie ATOMHOTO 1pa 0 1 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
. A 7 1
>3 FICPHPIC Peaitititn https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
bubmmoteka IIOK
6.1 [ToBTOpenue n o6o0IIeHNE colepKaHusl Kypca GU3uKu 3a 7-9 kiace 9 2 https://m.edsoo.ru/7f41ada6
Wroro mo paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 8-i kiacc: 0a30BbIN YPOBEHb: yueOHUK, 8 kiacc/ [lepoimkun U. M.,
NpanoB A. U., AkiimonepHoe obmiectBo «M3maarensctBo «IIpocBerienner

» dusuka: 9-i kace: 6a30BBIM YpOBEHb: yueOHUK, 9 kiacc/ [lepoimkun H.
M., I'ytauk E. M., IBanoB A. U., IletpoBa M. A., AKiimoHEpHOE OOIIECTBO
«3narenbctBO «lIpocBenieHne»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1.IIporpammel ocHOBHOTO 00111eT0 00pazoBanus. Guszuka. 8 — 9 knaccel
(aBToper:A.B.Ilepoimikun, H.B. ®unonosuy, E.M. I'yTHIK)

2. Jlyxamuk B.M. CoopHUK BOIIPOCOB U 3a/1a4 110 Pusuke. 7-9 k1. — M.:
[Ipocsemenne, 2010. —192c.

3.«KoHTponmsHO-m3MepuTenbabIe MaTepuanbl. ®usnka. 8 kimacc/Coct. H.H.
3opuH. — 2-¢ m3a.,nmepepad. — M.:BAKO, 2013 8 kn

4. Pabouas mporpamma. dusuka. 8 — 9 knaccel: yaeOHO-METOIUYECKOTO
nocodbwus /coct. Tuxonosa E.H. — 2-¢ uzn.,crepeotun. —M.: JIpoda,2013. —
398,(2)

S.I0eppikun A.B. @uzuka. 8 kiacc. YueOHUK 17151 00111e00pa30BaTeNbHbIX
yupexaennit . M.:JIpoda. 2011

6.A.E. Mapown, E.A. Mapon CaMocTosITelIbHbIE M KOHTPOJIbHbIE Pa0OTHI-8
kiacc 2017 M. Hpoda

7.B.B. llTaxmatosa ,0.P. llledep Auarnoctuyeckue pabotsl -8 kinacc 2016 M.



Apoda

8. KoHTpoIbHBIE U caMOCTOsATEIbHBIE pa0OTHI IO (pu3nKe. 9 Kacc: K
y4eOHUKY

A.B. [leppiikuna, E.M. I'ytHuk «®usnka 9 knace» / O.W. I'pomiieBa. — M.
H3narenncTBO «IOK3ameny, 2014.

9.Tectsl o pusuke. 9 knacc: k yaeOuuky A.B. Ileppimikuna, E.M. I'yTauk
"®dusznka"

10. ®usuka. 9 xknacc. TemaTuueckrue TECTOBLIE 3aJaHUS IS IOATOTOBKH K
I'A. / aBT.- coct.: M.B. boitnenko, O.H. Mupomkuna. — Apocnasib: OO0
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. bubnuoteka — Bc€ mo npeamety «duszuka». — Pexxum nocrymna:
http://www.proshkolu.ru

2. BugeoomnsITel Ha ypokax. — Pexxum noctyna: http:/fizika-class.narod.ru
3. Eaunas xomnekus nudpoBbix 00pa3oBaTeIbHBIX PECypcoB. — Pexxum
noctyna: http://school- collection.edu.ru

4.. UnTepecHble MaTepHralibl K ypokaM (PU3UKHK IO TeMaM; TECTHI 110 TeMaw;
HarJsIHbIe Toco0Ous K ypokam. — Pexxum noctyma: http://class-fizika.narod.ru
5. lludposeie oOpazoBaTeabHbIE pecypchl. — PexuM qoctymna:
http://www.openclass.ru

6. DJIeKTpOHHBIE Y4eOHHUKHU 10 Pu3uke. — Pexxum gocryna:

http://www.fizika.ru



7. Enqunast KoJuTeKus u(poBeIX 00pa30BaTeIbHBIX PECYPCOB. — Pexxum
nocryma: http://school- collection.edu.ru

8. MuTepecHble MaTepHabl K ypokaM (GU3UKH [0 TEMaM; TECTHI 110 TEMaM;
HarIsaHbIe TOcOOMs K ypokaM. — Pexxum focrtyma: http://class-fizika.narod.ru
9. ®enepasbHBIiA IIEHTP HHGOPMAIIMOHHO-00Pa30BaTEIBHBIX PECYPCOB.
http://www.fcior.edu.ru/

10. UuTepret ypok. http://interneturok.ru/ru/school/physics/

11. XXuas ¢usuka: odydaromas nporpamma. http://www.int
edu.ru/soft/fiz.html

12. ®usuka.ru. http://www.fizika.ru
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