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HHOACHUTEJIBHASA 3AIINCKA

[Mporpamma 1o ¢Qu3wke HA ypOBHE OCHOBHOTO OO0IIero oOpa3oBaHUs COCTaBJICHA Ha
OCHOBE TOJIOKEHUNM U TpeOOBaHUM K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBaTenbHON mporpamMmel, mpenctaBieHHbix B DPI'OC OO0, a Takke ¢ yu€Tom
denepanbHON pabodeil mporpamMmbl BocnuTaHus W KoHIENImMH TpernojaBaHus y4eOHOTO
npeaMera «Pu3ukay.

Conepxanue mporpaMmbl 1o (M3MKE HAMpaBlIeHO HAa (OPMHPOBAHHE €CTECTBEHHO-
Hay4yHOM TI'paMOTHOCTH OOYyYaroIIMXCS U OpPraHu3alui0 U3y4eHHs! (PU3MKU HaJeATeIbHOCTHOU
ocHoBe. B mporpamme 1o (u3MKe YYUTBHIBAIOTCS BO3MOXHOCTHM Y4e€OHOro IpeiMeTra B
peanmzanuu TpeboBanuit ®I'OC OOO K mIaHHPYEMBIM JIMYHOCTHBIM W METaNpeAMETHBIM
pe3ynbraTaM OOy4YeHHs, a TakKKe MEXIPEAMETHbIE CBSI3U E€CTECTBEHHOHAYUHBIX Y4YEOHBIX
MpeAMETOB HAa YPOBHE OCHOBHOT'O O0IIEro oOpa3oBaHus.

®u3zrKa SBISETCS CUCTEMOOOPA3YIOMIMM ISl €CTECTBEHHOHAYYHbIX Y4€OHBIX MPEIMETOB,
MTOCKOJIbKY (PU3MYECKHE 3aKOHBI Jie)KaT B OCHOBE IPOIIECCOB M SBJICHUH, N3y4yaeMbIX XUMUEH,
ouosorueil, actpoHoMued U Qusndeckoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHpa, MpeAoCTaBisieT HauOoJiee sicHble oOpa3lbpl NMPUMEHEHHs] HAydYHOTO MeTojJa
MO3HAHUS, TO €CTh CII0cO0a MOIy4YeHHUs TIOCTOBEPHBIX 3HAHUI O MUpE.

OpHa W3 IIaBHBIX 3a/1a4 (U3MYECKOro oOpa3oBaHMs B CTPYKType oOlero o0pa3oBaHus
COCTOMT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOW TPAaMOTHOCTHM U UHTepeca K Hayke Yy
00yJaronuxcs.

WN3yuenne ¢usukun Ha 0a30BOM YpOBHE MpEAINOJaraeT OBJAJCHHE CIEAYIOLIUMU
KOMITETEHTHOCTSIMU, XapaKTePU3YIOIIMMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTD:

HAay4YHO O00BACHATH SIBJICHUS,
OLCHMBATbh U IIOHUMATb 0COOEHHOCTH HAay4YHOI'0 UCCIICAOBaHUs,
HUHTCPHIPECTUPOBATE AaHHBIC N UCII0JIb30BaTh HAYYHBIC JOKA3aTCIIbLCTBA JIA ITOJIYYCHHA BBIBOJIOB.

Henu wm3yueHuss QU3MKU HA YPOBHE OCHOBHOIO OOIIEro OOpa30BaHMs OIpPENEICHBI B
Konuenuun npenogaBanus yueOHoro npeaMera «Pusuka» B 00pa30BaTEIbHBIX OPraHU3ALUAX
Poccuiickoit ®enepanuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaMMBbI,
yrBepxka€HHOU pemenreM Koisernum MunucrteperBa npocsemieHust Poccuiickoit denepanuun
(mpotoxoun ot 3 nekadbps 2019 r. Ne [TIK4BH).

Hesaun n3yyeHus GpuU3NKH:

npuoOpeTeHue HMHTepeca M CTpeMJIeHHs OOydyalolMXCs K HAaydHOMY H3Y4YEHUIO IPHPOJIBL,
pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE MPEJCTABICHUN O HAYYHOM METO/I€ TIO3HAHUS U (POPMUPOBAHUE UCCIIEAOBATENBCKOTO
OTHOIIEHMSI K OKPYKAIOIIHUM SIBJICHUSM;

(dbopMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yiabTaTa U3y4eHHs OCHOB CTPOEHUS] MaTepuu
1 GyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

(dbopMupoBaHHE TNPEACTABICHUN O Ponu (U3MKU Ui Pa3BUTUS JPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHI;

pa3BUTHE MPEACTaBICHUI O BO3MOXKHBIX chepax Oyayuied mpodeccHoHalbHON NESTETbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JJAJIbHEHIIEeMY 00YUYEHHUIO B 3TOM HAIlPaBJICHUH.



JlocTikeHre STUX ILeledl mporpaMmbl MO (U3MKE Ha YpPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHUs 00CCIIEUNBACTCS PEIICHUEM CIICIYIOIINX 3a4a4:

npuoOpeTeHne 3HAHWKA O JWCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAHMYECKUX, TEIUIOBBIX,
AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

MpUOOpEeTEeHNEe YMEHHUH ONMUCHIBATh U OOBSICHITH (PU3UYECKHE SIBIICHUS C HCIIOJIb30BAHUEM
MOJIYYCHHBIX 3HAHU;

OCBOEHHE METOJIOB PEIICHUsSI MPOCTEUINX Pacu€THBIX 3aJa4 C HCIOJb30BaHUEM (PU3NUECKUX
MO/IeJIeH, TBOPUYECKUX M MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BuTHE yMEHUW HAOMI0IaTh NPUPOJHBIC SBJICHUS M BBIMOJHATH OIBITHI, JIA0OPATOPHBIE
paboThI U FIKCIIEPUMEHTAIHHBIC UCCIICIOBAHUSI C UCTIONB30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;
OCBOEHHE TIPUEMOB paboThI ¢ HHMOpMaIuel PU3NIECKOTO COoACpIKAHUS, BKITIOYask HHPOPMAIIUIO
O COBPEMEHHBIX JIOCTHKEHUSAX (PU3UKH, aHATU3 U KPUTHIECKOE OIICHUBaHUE UH(MOPMAIUH;
3HAKOMCTBO €O cdepamu MpodhecCHOHATBHOM eATEeIbHOCTH, CBS3aHHBIMU C (HU3UKON, U
COBPEMEHHBIMH TEXHOJIOTHUSMU, OCHOBAaHHBIMH Ha JOCTIXKCHHSIX (PU3NUECKON HAYKH.

COILEPKXAHUE OBYUEHUA
9 KJIACC

Pa3nen 8. Mexanuyeckue siBJICHUS.

Mexanunueckoe naBmwxeHue. MarepuanbHass Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHMYECKOr0 JBIKEHHUS. PaBHOMEpHOE MpsIMOJIMHENHHOE ABWkeHHe. HepaBHOMepHOe
npsAIMOJIMHENHOE JBMWKeHHe. CpeaHsss U MIHOBEHHAas CKOPOCTh Teja NP HEPABHOMEPHOM

JBHXCHUMU.

VYckopenue. PaBHOyCKOpeHHOE TIpsSMOJIMHEHHOE aBuxkeHne. CBoOoHOe mageHue. OmbIThI
lNanunes.

PaBHOMepHOE ABHKeHHE TO OKpyXHOCTH. Ilepuon u uvactora oOpaiuenus. Jluneiinas u
yriaoBasi CKOpocTH. L{eHTpocTpeMuTenbHOe YCKOPEHHUE.

[TepBriit 3akon Hptorona. Bropoit 3akon Herorona. Tperuii 3akon Herotona. Ilpuniuun
CYIEPIO3UINH CHJI.

Cuia YIIpYTroCTH. 3aKoH FYKa Cuia TPCHUA: CWJia TPCHUA CKOJILXKCHHA, CHUJIa TPCHUSA
IIOKOA, APYIruc BUAbI TPCHUA.

Cuna TSDKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOrO MaJeHHs.
JBwxenue 1utaHer Bokpyr Connna. IlepBas kocmuueckas ckopoctb. HeBecomocTs u
IIEepErpy3KH.

PaBHOBecue MaTepuanbHO# TOUKU. AGCOIIOTHO TBEPJOE Teno. PaBHOBecue TBEpAOTO Tena
C 3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

I/IMHy.]'ILC Tena. M3MeHeHue HUMITYJIbCA. I/IMHYHLC CHIIBI. 3aKOH COXpaHCHU HUMITYJIbCA.
PeaktuBHOE ABIKEHUE.

MexaHuueckas pa60Ta 1 MOIIHOCTbD. PaGoTa cun TSAKCCTH, YIIPYTrOCTH, TPCHHA. CBs3b
OHEpTrunu " paGOTBI. IToTenuuanpHas OHEpruga TCjia, MOAHATOTO HaJ IMOBCPXHOCTHIO 3CMIJIH.



[ToreHumanpHas 3Heprus c:karod npyxxuHsl. Kunerndeckas sHeprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKON SHEPTHH.

Paznen 9. Mexanuveckne KoJie0aHus U BOJIHBI.

Konebarenproe nBmkeHne. OCHOBHBIC XapaKTCPUCTHKU KOJICOAHWI: MEpHOM, 4YacToTa,
amMIMTyna. MaremartudecKuil M NpPY)KMHHBIM MasTHUKM. IIpeBpamienwe »sHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHUH.

3aryxaromue koieOanus. BeiHykneHHbIe KoneOaHus. Pesonanc. MexaHU4ecKre BOJHBIL.
CpoiicTBa MexaHuueckux BOJIH. [IpomonbpHbIe U TIOTIepeyHbie BOIHBI. J[JInHA BOJHBI M CKOPOCTh
e€ pacrpocTpaHeHHs. MexaHn4YecKre BOJHbI B TBEPJOM TEJE, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpakeHue 3Byka. IHQpa3ByKk U yIbTpa3ByK.

Pazjnen 10. DjeKTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHuTHOE TOJIE. DJIEKTPOMArHUTHBIE BOJHBIL. (CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH. [IIKkana 31neKTpOMarHUTHBIX BOJIH. MCIIOB30BaHME 3JIEKTPOMArHUTHBIX BOJIH /111 COTOBOM
CBSI3H.

DJIeKTpoMarHuTHas npupoa ceera. CKopocTh cBeTa. BoHOBBIE CBOKCTBA CBETA.

Pa3nen 11. CBeToBLI€e SIBJEHHS.

JlyueBas mognens cBera. Mctounwku cBera. IIpsMonuHeiHOE pacnpoOCTpaHEHUE CBETA.
3atmenus CousiHna u JIynel. Otpaxkenue cBera. [nockoe 3epkaiio. 3aKOH OTPaKEHHS CBETA.

[Ipenomiienne cBeta. 3akoH mpesoMiieHUsT cBeTa. [loiHOE BHYTpeHHEE OTpaKeHHE CBETA.
Hcnonb30BaHue NOJHOTO BHYTPEHHETO OTPaXKEHHS B ONTHYECKUX CBETOBOAX.

Jlunza. Xon unyuedt B smuze. Onrudeckass cucreMa ¢oToanmapara, MHUKPOCKONA H
Teneckomna. [ a3 kak ontudeckas cucreMa. ba3opykocTs U JalbHO30PKOCTb.

Pasnoxenue 0enoro ceera B CIICKTD. Omnepitel HeroToHA. CrioskeHue CIICKTPAJIbHBIX IIBETOB.
Z[I/ICHepCI/IH CB€TaA.

Paznen 12. KBaHTOBELIC SIBJICHHUS.

OmnsiTel Pezepdopaa u manerapHas moaens atoma. Mojens atoma bopa. Mcnyckanue u
MorJomeHne ceera aroMoM. KBaHTel. JInHeuaThie CIIEKTPHI.

PaanoakTUBHOCTE. Aﬂb(ba, Octa- w raMma-usJIydcHHus. CTpOGHI/Ie ATOMHOTO dJpa.
HYKJ'IOHHaSI MOJICJIb aTOMHOTO sapa. M3oTombl. PagmoakTuBHEIE MMpEeBpalICHU. Hepnoz[
noJjrypaciiaga aTOMHBIX SIJICP.

H,Z[epHLIe pCaKkuuu. 3aKOHBI COXpaHCHUA 3apAA0BOTI0 U MaCCOBOT'O 4YHUCCII. 3Hepr1/m CBA3HU
ATOMHBIX SAOCP. CBs13p Macchl U OHCPIUn. Peakuuu cuHTE3a U JIEJICHUS AACp. HcrouyHuku

sHepruu CoJiHIA U 3BE3NL.

HnepHaH OHEPICTHUKA. I[eﬁCTBHH paarnOaKTUBHBIX I/I3J'Iy‘-ICHI/II71 Ha KUBBIC OPIraHU3MBbI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yyenne ¢u3NKM Ha YpPOBHE OCHOBHOTO 0O0LIEro o0O0pa3oBaHMs HANpaBICHO Ha
TOCTH)KEHUE JTMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesymbraTe wu3ydeHus (QHU3MKHM Ha YPOBHE OCHOBHOTO OOMIEro OOpa3oBaHUS Yy
oOyyaromerocst OyayT c(OpMHUPOBAHBI CIIEIYIOUINE THYHOCTHBIC PE3yIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

MPOSIBJICHUE HMHTEpEeca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOM (PU3NUECKOn
HayKH;

IIEHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCHUICKUX YUEHBIX-(DU3UKOB;

2) rpa:kIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

TOTOBHOCTh K AaKTUBHOMY YYacTUIO B OOCYXJCHUH OOIIECTBEHHO 3HAUMMBIX U ATHUYECKUX
po06JIeM, CBSI3aHHBIX C TPAKTUYECKUM NMPUMEHEHHUEM JTOCTHKEHUHN (QUBHKY;

0CO3HaHHE BAKHOCTH MOPAITbHO-ITHYECKUX MPUHITUIIOB B JIEATEILHOCTH YIEHOTO;

3) acTeTHMYECKOr0 BOCIIUTAHMSI:

BOCIIPUSATHE OSCTETUYECKUX KadecTB (PU3MUYECKOW HayKW: €€ TapMOHUYHOTO TOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) HEeHHOCTH HAYYHOI'0 IMO3HAHUSA:

OCO3HAHUE MEHHOCTH (PU3UIECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHMS MHPA, OCHOBBI
pPa3BUTHUSA TEXHOJOTHI, BAXKHEUILIEH COCTABJISIONIEH KYJIbTYpHI;

pa3BUTHE HAYYHOU JTH0003HATEIHHOCTH, HHTEPECA K HCCIIeI0BATENbCKON A TETbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI M IMOIIMOHAJIBLHOIO 0J1ATr0NOJIyYHs:

OCO3HAHME IIEHHOCTH 0e30MacHOro 00pa3a >KM3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MUDE,
BAKHOCTH MpaBWJI OE30MACHOTO MOBEJIEHUS Ha TPaHCIOPTE, Ha A0pOorax, ¢ 3JIEKTPUUECKUM U
TEIJIOBBIM 000PY/IOBAaHUEM B JIOMAIIIHUX YCIOBHUSX;

c(hOpMHUPOBAHHOCTh HaBBIKA PEQICKCHHU, NMPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TAKOTO XKe
[paBa y Ipyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

aKTUBHOE Yy4YaCTHE B pEIICHUM IPaKTUYECKHX 3a1ad (B paMKaxX CeMbH, 00paz0BaTEIbHOMN
OpraHu3aliu, ropoja, Kpas) TeXHOJIOTUYECKON U COLMATbHOM HAIMPaBIEHHOCTH, TPEOYIOUIUX B
TOM 4Hucie U PU3NUEeCKUX 3HAHUM;

MHTEPEC K MPAKTUUECKOMY U3yUCHHIO MPO(dECcCcHil, CBsI3aHHBIX ¢ (PU3UKOIL;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

OpHUEHTAIUs Ha IpUMEHEeHUe (U3NUECKUX 3HAHUH IS pelleHus 3a/1a4 B 00JaCTH OKpY Karomieit
cpelbl, TUIAHUPOBAHUSI MOCTYNKOB U OLIEHKHM MX BO3MOXKHBIX MOCIEACTBUN AJI1 OKPYXKaKOLIEH
Cpelibl;

OCO3HaHHE TTI00aJTHLHOTO XapaKTepa SKOJIOTHUECKUX MPOoOJIeM U MyTel UX pelleHHs;

8) apanTanyu K U3MEHSIONIUMCS YCJIOBUAM COIMATBHON M IPUPOJIHOM Cpeabl:
MOTPEOHOCTh BO B3aUMOJICHCTBUH MPHU BBINOJIHEHUU HCCIEAOBAHUN M MPOEKTOB (PU3MUECKON
HaIPaBJIE€HHOCTH, OTKPBITOCTb OMBITY U 3HAHUSIM JPYTHUX;

MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JIEATEIbHOCTD;

MOTPEOHOCTh B (POPMHUPOBAHUH HOBBIX 3HAHW, B TOM 4Hciie (GOpMyIUpOBaTh HEH, MOHSITHUS,
TUTOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

OCO3HaHME JePUIIUTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 001acT (hU3MKH;
TUTAHUPOBAHKE CBOETO PA3BUTHS B MPUOOPETECHUH HOBBIX (PH3NYECKUX 3HAHUN;

CTpEeMJICHHE aHAJTU3UPOBATh W BBISBISTH B3aUMOCBSI3M MPHUPOJIBI, OOIIECTBA M SKOHOMHUKH, B
TOM YHCJI€ C UCTIONB30BaHUEM (PU3NIECKUX 3HAHU;

OIICHKA CBOMX JICUCTBUIN C YUETOM BIHUSHHS HA OKPYXKAIOMIYIO CPEIy, BO3MOXKHBIX IJI00abHBIX
MOCJIEICTBU .



METAIIPEIMETHBIE PE3YJIBTATHI

B pe3ymbraTe OCBOEHHS MporpamMmbl MO (HU3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOydaromerocss OyayT cOpMHpPOBAHBI MeTaNpeIMeTHbIE Pe3yJbTaThl,
BKJIIOUYAIOLIME I[I03HABATEJIbHBIE YHUBEPCAJIbHbIE Y4eOHbIE JEHCTBUSA, KOMMYHUKATHBHbIE
YHHUBEpCaJIbHbIE yUueOHbIE IEUCTBUS, PETYIATUBHbBIE YHUBEPCAIbHbIE YUEOHbIE IEHCTBUS.

Ilo3HaBaTebHBIE YHUBEpPCAJIbHBbIC yqeﬁnble JecTBUS
ba3oBble Jornveckue aelicTBUS:

BBISIBJISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE TPU3HAKU OOBEKTOB (SIBJICHUM);

YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMA, OCHOBAHUS JUIsi OOOOIICHUS W
CpaBHEHMUS;

BBISIBJISITh 3aKOHOMEPHOCTHM W TPOTHBOPEUUsT B paccMaTpuBaeMbIX (akTax, HJaHHBIX U
HaOIIOACHUSAX, OTHOCSIITUXCS K (PU3UUECKUM SIBIICHUSM;

BBIABJIATE MMPUYUHHO-CJIICACTBCHHBIC CBA3HU IPU U3YYCHUU q)HSI/I‘IGCKI/IX SIBJICHUN 1 mponeccos,
ACJIaTh BBIBO/JIbI C UCIIOJB30BAHUEM JCAYKTUBHBIX U MHAYKTUBHBIX yMOSaKHIOquHﬁ, BBIZIBUT'AaTh
THUIIOTE3bI O B3aUMOCBA3IX Q)HSI/ILIeCKI/IX BCIINYUH,

CaMOCTOSITEJIbHO BBIOMpPATh CHOCOO pemieHus y4deOHOM (¢u3nueckod 3adayu  (CpaBHEHHE
HECKOJIbKHX BapHaHTOB PEUICHUs, BHIOOP Hanbosiee MOJXOJSMIETO ¢ YU4ETOM CaMOCTOSTEIBHO
BBIJICTIEHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

MCII0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKII MHCTPYMEHT MO3HAHMUS,

MPOBOJUTH IO CAMOCTOSITENIBHO COCTABJICHHOMY IUIaHY OIIBIT, HECJOXHBIM (DU3HUecKuit
AKCIEPUMEHT, HEeOOIbIIIOE HCCiel0BaHne (PU3UYECKOTO SIBICHHUS;

OIICHUBAaTh Ha MPUMEHMMOCTh M JOCTOBEPHOCTb HWH(MOPMAILIMIO, TMOJYYEHHYIO B XOJE
UCCIIEIOBAHUS WM SKCIIEPUMEHTA;

CaMoOCTOSITENIbHO  (OPMYIMPOBaTh OOOOLIEHUS U BBIBOABI MO pe3yibTaTaM MPOBEIEHHOTO
HaOJI0/ICHUS, OTIBITA, UCCIICIOBAHMUS,

MIPOTHO3UPOBATh BO3MOXKHOE JalibHEelIee pa3BUTHE (U3MYECKUX IMPOLIECCOB, a TaKkKe
BBIJIBUTaTh MPEIOJIOKEHUs 00 UX Pa3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Pabora ¢ undopmaunmeii:

MIPUMEHSTHh Pa3IUYHbIE METObI, HHCTPYMEHTBI U 3alpOChl IPU MOUCKE U 0TOOpe nHpopmanuu
WM JTaHHBIX C YUETOM MPEUI0KEHHOHN yueOHOHM (U3nvecKo 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO PA3IUYHBIX BUJIOB U
(dbopM mpecTaBICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTHMalbHYIO (GOpMy MpeacTaBieHUs HHPOpMALUU U
WTIOCTPUPOBATh pellaeMble 3a/1a4l HECIOKHBIMU CXeMaMH, uarpaMMaMu, UHOW rpadukoi u
UX KOMOMHAIUSMH.

KomMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JeilicTBUA:

B X0Je OOCYXIEeHHs Y4eOHOro MaTepualia, pe3yibTaToB J1a0OpaTOPHBIX pabOT M MPOEKTOB
3aJaBaTh BOMPOCH! IO CYIIECTBY OOCYXJaeMOW TeMbl M BBICKA3bIBaTh WJEH, HAlleJICHHbIE Ha
peleHue 3a1auu 1 rnojiep kanue 01aroxenaTeIbHOCTH OOLIEHMS;

COIOCTABJIATh CBOM CYXKJEHHMSI C CYKICHMSAMHU JAPYIMX YYaCTHHKOB Juaiora, oOHapy>KUBaTh
pa3auyue U CXOCTBO MO3UIINIA;



BBIPAKATh CBOKO TOYKY 3PEHUS B YCTHBIX M MUCHbMEHHBIX TEKCTaX;
nyOJIMYHO TMPEACTABIATh PE3YJAbTAThl BBINOJHEHHOTO (H3UYECKOr0 ONbITa (IKCIEPUMEHTA,
UCCIIEIOBAHUS, TTPOCKTA);

MOHUMATh W UCHOJB30BaTh NPEUMYIIECTBA KOMAHIHOW W WHIUBUAYAILHOW pabOTHI mpH
peleHr KOHKPETHOU (PU3NYECKOI MPOoOIeMBbl;

MPUHAMATh 1IN COBMECTHOW JEATEIIEHOCTH, OPraHW30BBIBATH JIEHCTBUA MO €€ JTOCTHKEHUIO:
pacmpenensaTb poJi, OOCYXJaTh MPOIECChl U PE3yAbTaThl COBMECTHOM paboThl, 0000IIaTh
MHEHHS HECKOJILKHUX JTIOJICH;

BBITIOJTHAT CBOO YacTh pabOTHI, TOCTUTAsE KAYECTBEHHOTO Pe3yJIbTaTa MO0 CBOEMY HAIIPaBJICHUIO
Y KOOPJMHHUPYST CBOU JCUCTBHSI C IPYTUMHU WICHAMH KOMAaH/IbI,

OIICHMBATh KA4yeCTBO CBOETO BKJaJa B OOMIMI TMPOIYKT IO KPHUTEPHSIM, CaMOCTOSITEIHHO
cOpPMYIIMPOBAHHBIM YYaCTHUKAMH B3aHMOACHCTBHSL.

HNPEIMETHBIE PE3YJIBTATbBI

K xoHiy oOyueHus B 9 kiacce mpeiMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaAIOUINXCS YMEHHI:

WCTIOJIh30BATh MOHSITHS: CUCTEMa OTCUETA, MaTepHaIbHasl TOYKA, TPACKTOPHUS, OTHOCUTEIBHOCTh
MEXaHHYECKOTO JIBIDKEHUS, nedopmarus (ympyras, TJIaCTHYECKas), TpEHHE,
[IEHTPOCTPEMHUTEIILHOE YCKOPEHHE, HEBECOMOCTh M MEPEerpy3KH, IEHTP TSHKECTH, aOCOIIOTHO
TBEPIIOE TEJIO, EHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHHUECKHE KOJICOAHUSI U BOJIHBI,
3BYK, HH()PA3BYK M YIBTPa3BYK, AIEKTPOMArHUTHBIE BOJHBI, IIKaja AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JAbHO30PKOCTh, CIIEKTPHl MCITYCKAHHS M TOTJOINIEHUs, anbda, O6era- u
raMma-Hu3JIy4eHus, U30TOIbl, S/IepHas SHEPTeTHKA;

paznuyath  SABIEHUS (PaBHOMEPHOE U  HEPAaBHOMEPHOE MPSMOJIMHEHHOE  JBUKEHHE,
PaBHOYCKOPEHHOE TMPSMOJIMHEITHOE JIBM)KEHHE, CBOOOJHOE TaJEeHHE TeJ, PaBHOMEpPHOE
JBUKEHHE TI0 OKPYXHOCTH, B3aUMOJICHCTBUE TeEJI, PEaKTUBHOE IBI)KEHHE, KojebaTelbHOe
NBUKEHHE (3aTyxalollhe U BBIHYXKICHHbIE KOJeOaHUs), pPE30HAHC, BOJIHOBOE JBH)KCHUE,
OTpakKeHHE 3BYyKa, MPSIMOJUHEHHOE pacHpoCTpaHEHUE, OTpPaKeHHWE M TNPeJOMIICHHE CBETa,
MOJIHOE BHYTPEHHEE OTpakKeHHE CBETa, pasjiokeHHe Oeloro cBera B CHEKTP U CIIOKEHUE
CIEKTPAJbHBIX I[BETOB, AMCIIEPCHS CBETA, €CTECTBEHHAs PaJMOAKTHUBHOCTH, BO3HHUKHOBEHHE
JUHENYaToro CreKTpa HU3JIY4YeHHs) IO OIMUCAHHI0 MX XapaKTEpHBIX CBONCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIUX TAHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBICHWE U3YYEHHBIX (U3WYECKUX SIBICHUN B OKpyXKaroueM mupe (B TOM
yucne (pu3nuecKue SBJICHUS B MPUPOJE: NMPWIMBBI U OTIUBBL, IBWKeHHE MaaHeT ColHEYHOMN
CUCTEMbI, PEAKTHUBHOE JIBI)KEHUE >KHBBIX OPraHU3MOB, BOCIPHITHE 3BYKOB IKHUBOTHBIMH,
3eMJICTPSICEHHUE, CEHCMUYECKHE BOJIHBI, I[yHAMH, 1XO, I[BETa TeEJ, ONTHYECKHUE SBJICHUS B
npupoje, OHOJOrMYecKoe JAeWCTBUE BUIUMOIO, YAbTPa(UOIETOBOTO U PEHTTE€HOBCKOTO
W3Iy4YeHUH, €CTeCTBEHHBbIH paJMOAKTUBHBIA (OH, KOCMUYECKHE JIy4d, paAHMOaKTUBHOE
W3IIydYeHUEe MPHUPOJHBIX MHUHEPAIOB, JEHCTBUE pPAJMOAKTHUBHBIX HW3Iy4EHHH HaA OpraHu3M
YeJioBeKa), MpH 3TOM MEPEeBOINUTh MPAKTUYECKYIO 3a/lauy B YUeOHYIO, BBIJCIATH CYIIECTBEHHbIE
CBOMcTBA (MIPU3HAKK) PU3UUECKUX SBICHUM;

ONUCBHIBATH M3Y4YEHHBbIE CBOMCTBA Tel W (U3MUECKHE SBJICHMS, HCIOJNb3Ys (U3HUecKue
BEJIMYUHBI (CpeAHsAs U MTHOBEHHAsI CKOPOCTh Tella IPU HEPAaBHOMEPHOM JBH)KEHUH, YCKOPEHHUE,
nepeMelleHue, MyThb, YIJIOBas CKOPOCTh, CHJIa TPEHUs, CHUJIa YIPYTOCTH, CHJIA TSXKECTH,
YCKOpEeHHEe CBOOOJHOIO MaJieHHs, BeC Tella, MMIYJbC Tela, MMITYIbC CHJIbI, MEXaHHYecKas
paboTa M MOILHOCTb, MOTEHIMAIbHAS SHEPrHs Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH,
MOTEHIIMATbHAS JHEPrHsl CKATOM TPYKUHBI, KUHETHUYECKas DHEPTHs, TMOJHAas MeXaHU4ecKas
SHEprus, MEepHoJ W YacToTa KoyieOaHWM, JJMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOpPOCTh CBE€Ta, MOKa3aTeslb MPEJIOMIIEHUS CpPEebl), NMPU ONUCAHUM TNPABWIBHO TPAKTOBATh
(bu3NYeCKUuil CMBICI UCHOJIB3yEMbIX BEJIMYMH, 0003HAYECHUSI U €IMHUIIBI (PU3UUECKUX BEITUYUH,



HAX0JUTh (OPMYIBI, CBSA3BIBAIOIINE AAHHYIO (DU3MUECKYIO BEIMYMHY C IPYTMMHU BEITUYMHAMH,
CTPOMTH TPAPUKH U3YUYECHHBIX 3aBUCUMOCTEN (PM3NUECKUX BEITHYUNH;

XapaKTepu30BaTh CBOMCTBA Ted, (PU3MUECKUE SBJICHUS M TIPOLECCHl, HCIONb3YS 3aKOH
COXpaHEHMs SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHHLMI CYIEPIIO3ULIUN CHJI, MPUHLIUI
oTHOcHUTeNbHOCTH [anmies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHS HWMIYJIbCA, 3aKOHBI
OTPaKEHHsI W TPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsI0BOTO M MAaCCOBOTO YHCEIN TpPHU
SJICPHBIX PEaKIHsIX, IPU ITOM JIaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alHCHIBATH €ro
MaTEeMaTHYEeCKOE BBIPAKCHNUE;

OOBSICHATh (PU3UUECKUE MPOIECCHI M CBOMCTBA TEl, B TOM YHCIE M B KOHTEKCTE CHUTyalui
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUYHMHHO-CICICTBECHHBIE CBS3H, CTPOUTH
oOBsicHeHHEe M3 2—3 JIOTUYECKUX IIaroB C OMOpPOW Ha 2—3 M3YYEHHBIX CBOWCTBA (PH3MUECKHUX
SIBIIEHUH, QPU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIE 3a4a4 (OMMpPAIONIUECs Ha CUCTEMY U3 2—3 ypaBHEHMI), UCIIOJIb3Ys 3aKOHBI
u (GOpMyINbI, CBS3BIBAIOMINE (U3UUECKUE BEITUYMHBI: HAa OCHOBE aHAIM3a YCIOBHS 3aJadul
3aIUCBIBATh KPATKOE YCJIOBWE, BBISIBIISATH HEIOCTAIONINE WM M30BITOUYHBIC JaHHBIC, BEIOMPATH
3aKOHBI W (OPMYINIBI, HEOOXOJWMBIC ISl PEIICHUs, TNPOBOJUTH pPACYETHI W OLIEHUBATH
PEATMCTUYHOCTB MOJTYYCHHOTO 3HaUSHHS (PU3MYECKON BEIIMIHMHBL,

pacrio3HaBaTh TPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh IMPH TMOMOIIN (PU3MYECKHX METOJIOB,
UCTIOJNb3Yysl OTHCAHWUE WCCIENIOBAHMS, BBLICISATH IPOBEPSIEMOE TNPEANOJIIOKEHUE, OICHUBATH
MPaBUIBHOCTh TOPSAKA TPOBEACHUS HCCIENOBAaHUS, JelaTh BBIBOJBI, WHTEPIPETHPOBATH
pe3yIbTaThl HAOTIOACHUH U OTIBITOB;

MIPOBOJIUTH OTBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SIBICHUH WM (U3NIECKUX CBOWCTB TEl
(n3ydeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpAaHEHHS OSHEPTHH, 3aBHCUMOCTH IEpHOJA
KoJieOaHU MPYKMHHOTO MasiTHUKA OT MaccChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT
aMIUIUTYIbl MaJIbIX KOJeOaHUM, MPsIMOJIMHEHHOE paclpOCTPaHEHUE CBETA, Pa3yiosKeHHue Oenoro
CBETa B CIEKTp, U3y4YEHHE CBOMCTB M300pa)KEHUs B IUIOCKOM 3€pKajie U CBOMCTB M300paxeHUs
npenMeTa B coOuparolieil TuH3e, HaOIoAeHHEe CIUTOUTHBIX U JIMHEHYaThIX CIIEKTPOB U3ITyYeHHS):
CaMOCTOSITEIHHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pyI0BaHUSs, OMMHUCHIBATH X011
OTIBITa U €r0 Pe3yibTaThl, GOPMYIUPOBATH BHIBOIBL;

MIPOBOJUTH MPH HEOOXOIMMOCTH CEPHIO MPSMBIX M3MEPEHUM, ONpeelss CpelHee 3HAuCeHUE
n3MepseMoil BemnuuHbl ((POKYCHOE PAacCTOSIHHE coOMparomiel JIMH3bI), 000CHOBBIBATH BBIOOD
crioco0a n3MepeHust (M3MEpPUTEIIBHOTO MPUOopa);

MIPOBOJUTH MCCJIEIOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEJIUYUH C HCIOJIb30BAaHHEM IMPSMBIX
M3MepeHull (3aBUCUMOCTD ITyTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JBIKEHUU 0€3 HaualbHON
CKOPOCTH, MepuoJia KojaebaHuii MaTeMaTHueCKOT0 MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yIJia
OTpaXKeHMsI CBETa OT yIJIa MaJeHHs M yria MNpejJoMIICHUS OT yriia MaJeHus): MJIaHHUPOBATh
HCCIIEIOBAaHUE, CAMOCTOSITEIbHO COOMpATh YCTaHOBKY, (DMKCHPOBATh PE3ylbTAaThl MOJYYCHHOU
3aBUCHUMOCTH (PH3MYECKMX BEIMYMH B BHAE TaOnui u TpaduKOB, [AeiaThb BBIBOJABI 10
pe3ynbTaTaM UCCleOBaHMUS;

MIPOBOJUTH KOCBEHHBIE M3MEPEeHHUsI (PU3MUECKUX BEIHUUH (CPEAHSSI CKOPOCTh U YCKOPEHHUE Telna
P PAaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOTHOTO MaJieHus, KECTKOCTh MPYKHUHBI,
KOA(QQUIMEHT TPEHUs CKOJbXKEHMs, MEXaHHW4ecKas padoTa M MOIIHOCTb, YacTOTa M MEPUOJ
KoJle0aHUH MaTeMaTH4eCKOro M NPYXKHHHOTO MAasTHUKOB, ONTHYECKas cujla coOuparomeit
JIMH3BI, PaJMOAKTUBHBIM (DOH): IJIAHUPOBATh W3MEPEHHUs, COOMpaTh HKCIEPUMEHTAIbHYIO
YCTaHOBKY U BBINOJIHATH U3MEPEHMS, CIIEAYs NPEII0KEHHON MHCTPYKIMH, BEIYNCIIATh 3HAUEHUE
BEJIMYUHBl M aHAJIM3UPOBATh IOJyYEHHbIE Pe3yJabTaThl C Y4ETOM 3aJaHHOM MOIPEIIHOCTH
U3MEPEHUN;

coOuroIaTh MpaBmiia TEXHUKU 0€30MaCHOCTH MPU paboTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;
pa3nuyaTh OCHOBHBIE NPU3HAKM M3YYEHHBIX (DU3MYECKMX MOJENel: MaTepuaibHas TOUKa,
a0COJIIOTHO TBEPJIOE TEJO, TOUEUHbII HCTOUHHK CBETAa, JIyd, TOHKas JIMH34, [JIaHeTapHask MOJIEh
aToMa, HyKJIOHHAsl MOJIEJIb aTOMHOTO $5/1pa;



XapaKTepU30BaTh MPUHIMIBI JEHCTBUS HM3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMopoil Ha WX OmHMCaHUs (B TOM 4YHCIE: CHUJOMETP, JATYUKU TIOJOKEHUS, PACCTOSHHUS M
YCKOPEHHUs, pakera, O5XOJOT, OYKH, IEepUCKON, (oToammapar, ONTHYECKUE CBETOBOJBI,
CIIEKTPOCKOM, I03UMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHHMS O CBOMCTBAaX (DM3MYECKHUX
SABJICHUH U HEOOXOJUMBbIE (PU3HUECKIE 3aKOHOMEPHOCTH;

UCTIOJB30BATh CXEMBI M CXEMaTHYHBIE PHUCYHKH H3YyYCHHBIX TEXHHUYECKUX YCTPOWCTB,
W3MEPHUTENBHBIX TMPUOOPOB M  TEXHOJOTHMUECKUX TPOIECCOB TMPH pPEmIeHHH y4eOHO-
MPAKTUYECKHUX 3aJ1ad, ONTHYECKUE CXEMBI JUI TIOCTPOCHUS M300paKeHUH B IUIOCKOM 3€pKajie U
coOuparoIeil JTMH3E,

MPUBOANTH MPHUMEPHI (HAXOIUTh HMH(POPMAIUIO O TpUMepax) MPAKTHYECKOrO HCIOJIB30BAHUS
(bu3HYECKUX 3HAHWI B TIOBCEIHEBHOM KU3HU JIJIsi 00ecrieueHrs 0€30TIaCHOCTH TPY OOPAIIEHUH C
npubopaMu MW TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3J0POBBS M COOIIONEHHS HOPM
9KOJIOTMYECKOT0 TIOBE/IEHUS B OKPYKaIOLLEH Cpefe;

OCYIIECTBIISITh MOWCK MHPOpMAUU (HU3MYECKOTO cojuepkaHusi B MHTepHETe, caMOCTOsTEIHHO
(dbopMynHpysl TOMCKOBBIM 3ampoc, HAXOAWUTh MYTH OIpPENEeIeHUs] JOCTOBEPHOCTH ITOTY4EHHOU
nH(pOpMAINY Ha OCHOBE MMEIOIIMXCS 3HAHUN M IOTIOJTHUTEIHHBIX HICTOYHHUKOB,;

WCTIONb30BAaTh TPU  BBINOJHEHWM YyYeOHBIX 3a/IaHUl  HAyYHO-TIOMYISIPDHYIO JIUTEPATypy
(GU3NIECKOTO COMEp)KaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceth VIHTepHeT, BIaleTh
npuéMaMH KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHMs MHPOpPMAIMM W3 OJHOW 3HAKOBOM
CUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIICHWS Ha OCHOBE HWH(POpPMAIUHU U3
HECKOJIbKUX HMCTOYHHKOB (DH3MUECKOTO COACpKaHMs, IMyOIMYHO TPENCTABIATh PE3YIbTaThl
MPOEKTHOW WJIM WCCIENOBATEIBCKONW MESTeIBbHOCTH, MPU ATOM T'PAMOTHO HWCIIOJIE30BATh
M3YYEHHBIN MOHATHIHBIN amnmapar u3y4aemoro pasjesna (pU3uKd U COMPOBOKAATH BHICTYIIJICHHUE
MPE3CHTAINEH C YIETOM 0COOCHHOCTEH ayTMTOPUH CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHHME

9 KNACC

No HauMenoBanue pa3ienoB U TeM MPOrpaMMbl KonuuectBo yacos

n/m

Bcero  KoutponbHbie [IpakTruecku
paboThI paboThI

Pa3zpgen 1.Mexannueckue siBJICHUSA
1.1 Mexannyeckoe ABMKEHUE U CIIOCOOBI €0 OMHUCAHUS 5
1.2 BsauMmopeicTBue Tel 7
1.3 3akoHbl coxpaHeHus 5
Hroro no pazaeny 17
Paznen 2.Mexannveckue KoJeOaHUsI M BOJIHbI
2.1 MexaHnueckue KoJieOaHus 2
2.2 MexaHu4ecKue BOJIHBI. 3BYK 2

Hroro no pazneny 4


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

Ne HanMeHoBaHUe pa3/ielioB ¥ TEM IPOrpamMMbl
n/m

Bcero

Paznen 3.3HCKTpOMaFHI/ITHOC moJi€ U 3JIEKTPOMATrHUTHBIC BOJIHBI

3.1 DneKkTpoMarHWTHOE MOJIE U 3JIEKTPOMArHUTHBIC BOJTHBI

Hroro no pazneny

Pa3znea 4.CBeToBbIe AIBJICHUSA
4.1 3axkoHBI pacIpOCTpaHEHHUS CBETA

4.2 JIMH3BI ¥ OTITUYECKUE TIPUOOPEI

Hroro no pazneny
Paznea S.KBaHTOBbBIE SIBJICHUS
9.1 Crpoenue aToOMHOTO si7pa

5.2 SlnepHble peakiuu

Hroro no pazneny

Pasznen 6.I1oBTOpUTEIbHO-0000 1AM A MOYJIb

6.1 TloBTOopeHue u 0000IIEHUE CONCPKAHUSI Kypca (PH3NKH
3a 7-9 knacc

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME

2

34

KomnuuectBo uacos

KonTponeHbie
paboThI

[IpakTnuecku
paboTs


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

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Gusuka: 7-i knacc: 0a30BbI ypoBeHb: yueOHUK, 7 knacc/ [leppikun U.M.,
NBanoB A.U., AxunonepHoe o6mectBo «M3narensctBo «IIpocBemenne»

» Gusuka: §8-i kinacc: 0a30BbIN ypoBEHb: YueOHUK, 8 kinacc/ [leppimkun W. M.,
Npanor A. 1., AkimmonepHoe obmiectBo «M3narensctBo «lIpocBemieHue»

» dusuka: 9-i knacc: 0a30BbIN ypoBeHb: YueOHUK, 9 knacc/ [leppimkun W. M.,
I'yrauk E. M., UBanoB A. U., IletpoBa M. A., AKlinoHepHOE 00IIIECTBO

«H?;}I&TGJII)CTBO «HpOCBCIIICHI/Ie»

METOJINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

bubnuoTreka KHUT 110 TOMYJIAPHON dJIeMEHTapHOU (pHu3nKe
https://eqworld.ipmnet.ru/ru/library/physics/elementary.htm

DNEeKTPOHHBIN YUeOHUK 110 (hU3UKE
https://www.physbook.ru/index.php/PhysBook:%D0%AD%D0%BB%D0%B5%D
0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D
1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA_%D1%84%D0
%B8%D0%B7%D0%B8%D0%BA%D0%B8

®dwusuka B mKkoie. Pucynku no dmsuke http://markx.narod.ru/pic/

ApxuB xyprana «Hayka u sxxu3ab» https://www.nkj.ru/archive/

Bes dmsuka http://www.all-fizika.com/article/index.php?id_article=110
BupTtyanbHbiit My3eit Gu3ndeckoro 000pya0BaHus My3€HHO-TIeIarorn4ecKoro
komiutekca «Dennkcy https://fiz-muz-spb.ucoz.net/

Ceepxzanava. Caiir muist yanrenen pusuku. http://sverh-zadacha.ucoz.ru/index/0-9
«DOU3TEX pernonamy» https://os.mipt.ru/#/

[Momurexnndeckuit my3sei https://polymus.ru/

IN'ocynapctBenHbIil My3eit kocMoHaBTHKHN UM. K. O. [{nonkoBckoro. BupryanbHbie
nporyiku https://gmik.ru/fotovideo3d/virtualnyiy-tur/

Mys3eit kocMoHaBTHKH. BuptyanbHas sxckypeus https://russia360.travel/things-to-
do/msk/Museums_gall/memorialnyy-muzey-kosmonavtiki/

buodusuka https://postnauka.org/themes/biofizika



HexoMMepueckuii Hay4HO-TTOMYJISIPHBIA MPOEKT «INEMEHTHI OOJIBLION HAYKH
https://elementy.ru/

HoBas oTkpsITast SHIUKIONEAUS
https://ru.ruwiki.ru/w/index.php?title=%D0%A4%D0%B8%D0%B7%D0%B8%D
0%BA%D0%B0

VYuurenbckuil nopran. Meroauueckue MaTepuaisl Mo (GU3MKe U aCTPOHOMUU
https://www.uchportal.ru/load/38

Bce o Hayke B MockoBckux mkonax http://nauka.mosmetod.ru/

WNuTepakTuBHbIE 1a00paTopHbie padboThI 1O (pU3uKe
http://seninvg07.narod.ru/004_fiz_lab.htm
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