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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o gu3uKe Ha YpOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHUs COCTaBIIEHA HA OCHOBE
MOJIOKEHUH M TpeOOBaHUM K pe3ynbTaraM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
obOpazoBarenbHON porpaMmsbl, peacraBieHHbIX B PI'OC O0O0, a Takke ¢ yuétoM deaeparibHON
paboueii mporpammsl BoctinTanusa U Konnenmumu npenojaBanus yueOHoro npeamera «Pusnkay.
Conmepxanne  mporpaMMbl 1o (U3MKE ~ HampaBleHO  Ha  (OPMHUpPOBAHHE
€CTECTBEHHO-HAYYHOH TI'PAaMOTHOCTU OOYYAIOIIMXCS W OpraHu3aiuio Hu3ydeHus (U3UKH Ha
NEeSITEIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe y4YUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METaNpeMETHBIM  pe3yibTaTaM  OOydeHHs, a  TaKK€  MEXIPEAMETHbIE  CBSI3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMs.
[Iporpamma no ¢u3mnKe ycTaHaBIMBAaeT paclpeiesieHue y4eOHOTro marepuana Mo rojaam
o0ydeHust (1o Kjaccam), NpeajaracT MNPUMEPHYIO I[OCIEI0BATEIbHOCTh HM3YUYCHHS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI IPEIMETHOTO COACPKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
oOyJaronuxcs.
[Tporpamma o ¢usuke pazpadboTaHa C LENTbI0 OKa3aHHUs METOANYECKON TOMOIIU YUUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®dusnka ABISIETCS CUCTEMOOOPA3YIOIIUM JIJIs1 €CTECTBEHHO-HAYUHBIX YUYEOHBIX NMPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XHUMUEH,
Ouonorueii, actrpoHoMueil U usnueckoit reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, TPEAOCTABISICT HamOoiee SICHble 00paslbl MPUMEHEHHs HAyYHOTO METOo/a
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHUS JJOCTOBEPHBIX 3HAHUN O MUpE.
Opna w3 rNaBHBIX 3a7a4 (U3MYECKOr0 00pa3oBaHUsl B CTPYKType oOIIero oopazoBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TPAMOTHOCTHM M HHTEpeca K HayKke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3nkn Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD!
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
® UHTEPHPETUPOBATh JAHHBIE U MCIOJb30BaTh HAy4YHBIE JOKa3aTelIbCTBA s
MOJIyYEHUs BBIBOJIOB.
[lenn u3yuyeHus (U3MKUM HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHUS ONpPENEIECHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peaqu3ylOIUX OCHOBHBbIE O00IIe00pa3oBaTebHbIE MPOTrPAMMBI,
yTBepxkA€HHON pemeHneM Kosermn MunncreperBa npocsemenus Poccuiickont ®enepanun
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).
Henu nzyvyenus GpU3NKH:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs oOOydaroluxcs K HAy4HOMY H3YYEHHIO
HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTABICHUA O HAy4YHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
MCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3Y4YE€HHUS OCHOB CTPOCHHMS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE MPEICTABICHUNA O POJIU (U3UKHU JUISI pA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIl;



pa3BUTHE NPEICTABICHUA O BO3MOXKHBIX cdepax Oynymell mnpodeccHoHaTIbHON
JIeSATeTLHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOJArOTOBKA K JAJIbHEHIIIEMY O0OYUYeHHIO B 3TOM
HaIlpaBJICHUHU.

JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00ecreunBaeTCs pelICHUEM CIISAYIOLINX 3a4a4:

npruoOpeTeHune 3HaHUK O IUCKPETHOM CTPOSHHUH BEIIECTBA, O MEXaHMYECKHX, TETIOBBIX,
JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npuoOpeTeHrne yMEHHH ONUCHIBaTh M OOBSICHATh (DU3UYECKHE SBICHHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;

OCBOCHHME METOJIOB DELICHHS MPOCTEHIINX pacu€THBIX 33Ja4 C HCHOJIb30BAHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

pa3BUTHE YMEHUN HaOMIOAAaTh NPUPOJHBIE SBICHUS U  BBINOJHSTH  OMbITHI,
nabopaTtopHble PabOTHl W HSKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIIOJIb30BAHUEM
U3MEPUTEIBHBIX PHOOPOB;

ocBoeHHEe MpUEMOB paboThl ¢ uH(pOpManuend (GU3NUIECKOro CcoAepkKaHHs, BKIOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3MKH, aHAIM3 M KPUTUYECKOE
OlLICHMBaHME UH(OPMALINU;

3HAKOMCTBO €O cepaMu MPOPECCHOHATBHON EATEITPHOCTH, CBI3aHHBIMU ¢ (DU3HKOU,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.

Ha usyuenue ¢usuku (6a30BbIli YPOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0OpazoBaHUs

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B 8 kiacce — 68 yacoB (2 yaca B

HEJIEINIO),

B 9 KJ1acce — 102 yaca 3 yaca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA
9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexanunueckoe aBuxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO JBH)KEHHs. PaBHOMEpHOE IpsMoOIMHENHOEe nABMXKeHHE. HepaBHoOMepHOe
NpsIMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IPU HEPAaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHoyckopeHHOe npsMosInHeiiHoe aBrkeHne. CBoOoHoe majgeHne. OmbIThI
lanunes.

PaBHomepHOe ABMkeHUE MO OKpY>KHOCTH. [lepuon u yactora oOpaimenus. Jluneitnas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpeMUTENBHOE YCKOPEHHE.

ITepBoiii 3akon Herotona. Bropoit 3akon Hptorona. Tpertuii 3akon Hbtorona. [lpuHimn
CYNEPIIO3ULUHN CHUIL.

Cuia ympyroctu. 3akoH ['yka. Cwiia TpeHMs: cujla TPEHUS CKOJIBKEHHSI, CHJIa TPEHHS
MOKOS1, APYTUE BUbI TPEHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUSA. YCKOPEHHE CBOOOIHOrO TaJICHUS.
Jewxenue ianet Bokpyr Comnnna. [lepBas kocmudeckast ckopocTs. HeBecoMOoCTh U Ieperpy3Ku.

PaBHoBecue MarepuanbHOM TOukHu. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpeIIEHHON OChIO BpauieHuss. MomeHT cuibl. LleHTp TshkecTu.

Nmnynsc Tena. M3menenue umnysnbca. Mmynbe cuiibl. 3aKOH COXpaHEHUS MUMIYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckas padoTa ¥ MOIIHOCTh. PaboTa cuil TshkecTH, ynmpyroctH, TpeHus. Cs3b
sHepruu W paboTel. [loTeHIManbHas SHeprus Teja, MOJHSATOrO HaJ TMOBEPXHOCTBHIO 3EMIIU.
[ToTenumanbHas 3Heprus cxkaroil npyxxunbl. Kunetnueckas sneprusi. Teopema 0 KHHETUUYECKOU
SHEPTruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTHUH.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebarenbHoe nBmwxkenue. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHMIi: MEepHOJ, 4acToTa,
aMIuTyna. Marematuueckuil W NpPYKUHHBIA MasTHUKH. llpeBpaiieHue sHeprum mnpu
K01€0aTeIbHOM ABUKEHUH.

3aryxatomue konebanus. Boeinyxnennsie konebanus. Pesonanc. MexaHndeckue BOJIHBI.
CaoiicTBa MexaHnueckux BOJH. [IpofonpHbIe U onepeyHble BOJIHBL. J[JIMHA BOIHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHnuecKkue BOJIHbI B TBEPIOM Telle, CEHCMUYECKUE BOJIHBI.

3ByK. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpaxkeHue 3Byka. IHGpa3ByK U yIbTpa3BYK.

Pa3nen 10. DineKkTpoMarHuTHOE 1MoJ1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DJEKTPOMAarHUTHOE ToOJie. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JEKTPOMArHUTHBIX
BoJH. [lIkasa 3neKTpoMarHuTHBIX BOJIH. Vcronb30BaHKEe 3J€KTPOMAarHUTHBIX BOJIH JUIsl COTOBOM
CBSI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOICTBA CBETA.

JlyueBast monens cBera. Mcrounuku cBeta. [IpsimonuHelHOe pacmpOoCTpaHEHUE CBETa.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKkOH OTpa)K€HHUs CBETA.

IIpenomnenue cBeta. 3aKOH mpenomiieHus cBeTa. [lolHOe BHYTpEHHEE OTPAKEHUE CBETA.
Hcnonp30BaHMe MOTHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOIAX.

Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoToHa. Cllo)keHHE CIIEKTPATBHBIX I[BETOB.
Hucnepcus cera.



Pa3nes 12. KBanToBbIC IB/ICHHS.

OmnsiThl Pesepdopaa n mnanerapuas mozaens aroma. Moaens atoma bopa. Mcemyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-usiaydeHus. CTpoeHHE aTOMHOIO sJIpa.
Hyxnonnas wmopgens atoMmHoro sapa. HMsoromsl. PannoaktuBHble mnpeBpamenus. Ilepuon
IoJIypacnaaa aTOMHBIX sJiep.

SnepHble peakiyy. 3aKOHbI COXPaHEHMS 3aps0BOI0 U MacCOBOTO YHMCEN. DHEPIUsl CBA3U
aTOMHBIX s1ep. CBs3b Macchl ¥ dHEpruu. Peakuyu cunTesa u genenus saaep. Mlcrounnku sneprun
CouHiia ¥ 38631,

SInepnas sHepreTuka. JIeMCTBUA pagMOAKTUBHBIX U3JIyYCHUN HA )KUBbIE OPTAaHU3MBI.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA  MOAYJIb MpPEAHAa3HAYeH M CUCTeMaTH3aluu U
0000111eHUs TPEAMETHOTO COJIEPKAHMSL U ONbITA JIEATEIbHOCTH, IPHOOPETEHHOTO NPH U3yYEHUU
BCETO Kypca (DM3MKH, a TaKKe JJIs MIOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY I10
¢du3uke a5 00yJarouIXCsi, BRIOPABIINX STOT YYEOHBIN MPEaAMET.

ITpu n3ydeHnn 1aHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCSI BUJBI ACATEIBHOCTH,
Ha OCHOBE KOTOpPBbIX OO0ecreyuBaeTcsi JOCTUKEHHE MPEJAMETHBIX U METallpeIMETHBIX
IUIAHUPYEMBIX pe3yJlbTaTOB OOYy4eHHUs, (OPMHPYETCS €CTeCTBEHHOHAY4Has TIPAMOTHOCTD:
OCBOCHHME HAYYHBIX METOJIOB MCCIICIOBAHNUS SIBIICHUN IPUPObI U TEXHUKH, OBJIAJICHUE YMEHUSAMU
OOBACHATH (PU3MUECKUE SIBICHUS, IPUMEHS OJIy4YEeHHbIE 3HAHUS, pelaTh 33a4k, B TOM YHCIIe
KAaYECTBEHHBIE U KCIIEPUMEHTAJIbHBIE.

[IpuHIMIIATBHO AEATEIbHOCTHBIA XapaKTep JAHHOTO pa3jiesla pealin3yeTcs 3a CYET TOro,
YTO 00YYarOIIUecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE I10JIyUYEHHBIX 3HAHUN pacro3HaBaTh U HAyYHO OOBICHATH (PU3MUECKUE SIBICHUS
B OKpY’Karolllel IPUPOJE U IOBCETHEBHOM JKNU3HH;

MCIIOJIb30BaTh HAayYHbIE€ METOJbl MCCIEA0BaHNUA (U3NYECKUX SBJICHHUM, B TOM 4YHCIE IJIs
IIPOBEPKU TUIIOTE3 U MOJYYEHUS TEOPETHYECKUX BBIBOJIOB;

OOBSICHATh HAayYHblE€ OCHOBBI HambOoyiee BaXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHH,
HaIpuMep, IPaKTUYECKOr0 UCIIOJIb30BaHUSA PA3IMYHBIX HICTOYHUKOB DHEPTMH Ha OCHOBE 3aKOHA
IIPEBPAILCHNS U COXPAHEHUS BCEX U3BECTHBIX BUJOB SHEPIUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOT'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

W3yuenune U3k Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HANIPABICHO HA JIOCTHIKEHUE

JIMYHOCTHBIX, MECTAITPCAMETHBIX U IIPEAMCTHBIX O6pa3OBaTeJ'IBHBIX PE3YJIbTATOB.

B pesynbrare usydyenus GpuzNKU Ha ypOBHE OCHOBHOTO 00111eT0 00pa3oBaHus y 00y4aroierocs

OyayT cOpMHUPOBAHBI CIEAYIONINE TNIYHOCTHBIC PE3yIbTaThl B HaCTH:

1) maTpMoTH4YeCKOro BOCIIUTAHUSA:

— TPOSIBIICHUE HMHTEpPeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHHCKON (hU3MYECKOM
HayKH;

— [IEHHOCTHOE OTHOIIEHUE K JIOCTHIKEHUSM POCCUUCKUX YIEHBIX--(DU3UKOB;

2) rpa>KJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— TFOTOBHOCTh K aKTHBHOMY Yy4YaCTHIO B OOCYKICHHMH OOIIECCTBEHHO 3HAYUMBIX M ATHYECKHX
po0JieM, CBS3aHHBIX C IPAKTHYECKUM MTPUMEHEHUEM JOCTHKCHHUN (DU3HKY;

— OCO3HAHUE BAXKHOCTU MOPATBbHO--3TUYECKUX MIPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) acTeTH4eCKOr0 BOCIIMTAHMS:

— BOCHPUSITHE ICTETHUYECKUX KauyeCTB (PU3MUECKOW HAyKH: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 MO3HAHUS:

— OCO3HAHUE [IEHHOCTH (PHU3MUECKO HayKH KaK MOIIIHOTO HHCTPYMEHTA MO3HAHUS MUPa, OCHOBBI
Pa3BUTHS TEXHOJIOTMM, BAXKHENIIEH COCTABIISIIOLIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOH JIF0O03HATEIBHOCTH, MHTEPECA K UCCIIEI0BATENIbCKON eI TeIbHOCTH;

5) dopMupoBaHusi KyJbTYPbl 310POBbS U IMOLHOHAJIBLHOI0 0JIATONIOJIYYMS:

— OCO3HaHME LIEHHOCTH 0€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUPE,
BOKHOCTH TPaBUJI 0€30IMaCHOT0 TOBEJACHHS Ha TPAHCIIOPTE, HA JIOpOrax, ¢ AJICKTPHUYECKUM U
TEIJIOBBIM 00OPYIOBaHUEM B IOMAIIIHUX YCIOBHUSAX;

— c(hOpMUPOBAHHOCTH HABBIKA peQIICeKCHH, TPU3HAHIE CBOETO MpaBa Ha OMIMOKY M TaKOTO XKe
1paBa y JIpyroro 4ejoBeKa;

6) TPY10BOT0 BOCIIUTAHMS

— aKTUBHOE Y4YacCTHE€ B PEIICHUHM MPAKTUYECKUX 3a7ad (B paMKax CEeMbH, 00pa30BaTEIbHOMN
OpraHHu3aIiy, TOPoIa, Kpasi) TEXHOJIOTHUECKON U COIMATbHON HANIPAaBIEHHOCTH, TPEOYIOMINX B
TOM YHCIIe U (PU3UIECKUX 3HAHU,

— WHTEpEC K MPaKTHIECKOMY U3y4eHHIO PO eccHil, CBSI3aHHBIX ¢ PU3UKOIL;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

— OpHEHTAlMs Ha TpUMEHeHHWe (U3MYECKUX 3HAHUW MJis pelIeHUus 3aJad B o0yacTu
OKPY>KaIOIIeH Cpe/ibl, TUITAHUPOBAHMS TTOCTYMKOB M OIIEHKU MX BO3MOXXHBIX TMOCJICICTBUM IS
OKpYKarolleu Cpeibl;

— OCO3HAaHHE TI00ATBHOTO XapaKTepa IKOJIOTHIECKUX TTPOOIeM U MMyTel UX PelIeHNs;

8) axanTanuu K H3MEHSIOIMMCH YCJIOBHAM COLHAIBHON U MPUPOAHOM Cpebl:

— OTPeOHOCTH BO B3aWMOJICHCTBUU TPU BBHIMIOJHEHUN UCCIEOBAaHUN U TIPOEKTOB (hPU3UIECKOM
HaIPaBJIECHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSIM JIPYTHX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUYECKYIO AEATEIbHOCTD;

— MOTPeOHOCTH B POPMHUPOBAHNU HOBBIX 3HAHUH, B TOM YHCIIe HOPMYITUPOBATH UJIEH, TIOHSTHS,
TUTIOTE3bI 0 (PU3NIECKUX O0BEKTAX U SBIICHUSX;



e — oco3HaHME Ae(PUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEH B 00J1aCTU (DU3HKH;

® — [JJAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PM3MUYECKUX 3HAHMUI;

¢ — CTpCMJICHUC aHAJIM3UPOBATH WU BBIABJIATL B3AUMOCBA3U IMPUPOEIL, OGH.IGCTBa N 5KOHOMHKH, B
TOM 4YHUCJIC C UCITIOJIb30BaAHHUEM (1)I/I3I/I‘ICCKI/IX 3HaHI/II71;

® — OIIEHKA CBOMX JICHCTBUI C yUETOM BIIMSHHS Ha OKPYKAIOITYIO CPEy, BOZMOXHBIX TJ100aJIbHBIX
OCJICICTBUM.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesynbrare ocBOCHHS IPOrpaMMBbI IO PU3UKE HA YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHUs
y oOydvaromerocsi Oyayr cOpMHpOBaHBI MeTamNpeAMeTHbIe Pe3yJbTAThl, BKIIOYAIOIINC
MO3HABaTEJIbHBIC YHUBEPCAIbHbBIC YICOHbIC ICHCTBHUS, KOMMYHHKATHBHbBIC YHHUBEPCATbHbIC YueOHbIC
JCWCTBUS, pETYISTHBHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBHS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁl—[l)le JeHCcTBUA

Ba3oBrle Jlornyeckune aefcTBUA:

BBISIBJISITH M XapaKTePHU30BaTh CYIIECTBEHHBIE TPU3HAKU OOBEKTOB (SIBICHUIA);
yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKALUU, OCHOBAHUS IS 0000IMEHHUS U
CpaBHEHUS,;

BBISBJSITH 3aKOHOMEPHOCTH M HPOTHUBOPEYHsI B paccMaTpUBaeMbIX (pakTaxX, NaHHBIX U
HaOJTIOICHUSX, OTHOCSIIUXCS K (PU3UUECKUM SIBIICHUSIM;

BBISIBJSITH TIPHUYMHHO--CJIEJICTBEHHBIC CBS3M TNPH HM3YYEHHH (QHU3MYECKUX SIBICHUH U
IPOILIECCOB, [eNaTh BBIBOJBI C HCIOJNB30BAaHUEM JEIyKTUBHBIX W HMHIYKTHBHBIX
YMO3aKIIOYCHUH, BBIIBUTATh THIIOTE3BI O B3AUMOCBSI3SX (DU3NYECKUX BEINYNH;
CaMOCTOSITENILHO BBIOMpATh croco0 perieHus: yueOHOH (u3nyeckoit 3a1auM (cpaBHEHUE
HECKOJIbKUX BapHaHTOB pEUICHHs, BBHIOOpP HambOoyiee TMOAXOIAIIETO C  y4ETOM
CaMOCTOSITENTbHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ncciiefoBaTe/LCKHE JeiiCTBUA.

HCIIOJIB30BATh BOIIPOCHI KAK UCCIIEN0BATEIbCKUI NHCTPYMEHT ITO3HAHMS;

MIPOBOAUTH MO CaMOCTOSITEIbHO COCTAaBJIEHHOMY IUIaHY OMBIT, HECIOXHBIN (hU3HUECKUi
HKCHEPUMEHT, HEOOJIbIIIOE UCCIIe0BAaHNE (PU3MUECKOTO SBICHUS;

OLICHMBATh HAa NPUMEHUMOCTb U JIOCTOBEPHOCTh HMH(OpMaIMIO, MOJYyYECHHYIO B XOJ€
HCCIEA0BAHUS WIHM DKCIIEPUMEHTA,;

CaMOCTOSITENIbHO (POPMYIHPOBATH 0OOOIIEHUS U BBIBOJBI 110 pe3yibTaTaM IMPOBEAEHHOTO
HaOJI0ICHNUs, OMIbITA, UCCIIEI0BAHMS;

IIPOrHO3UPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE (PU3MUECKUX IPOLIECCOB, a TaKKe
BBIJIBUTATh NPEANOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

PabGora ¢ undopmanmeii:

NPUMEHATh PA3JIMYHbIE METO/bl, MHCTPYMEHTBI W 3alpochl TpU TOHCKe U O0TOOpe
MH(OPMAaLIUY WIH JAaHHBIX C YUETOM IpeNIoKeHHON yueOHOo! (hr3nuecKoi 3a1auu;
aHAJM3UPOBaTh, CHUCTEMATU3UPOBATh U HUHTEPIPETHPOBATH HH(MOPMAIMIO PA3THUHBIX
BUJIOB U (DOPM NpeACTaBICHUS;



CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJIbHYIO (OpMY TMpeacTaBieHUs HHOpManu u
WITIOCTPUPOBATh pelIaeMble 3aJaddl HECIOKHBIMH CXEMaMH, AWarpaMMaMH, WHON
rpaduKkoi ¥ UX KOMOMHAIUSAMHU.

KOMMyHI/IKaTI/IBHBIe YHUBEpPCAJIbHBIC y‘leﬁHBle JeHCTBHUA:

B X0/JI¢ 00CYXKCHHs Y4eOHOTr0 MaTepralia, pe3y/IbTaToB J1a00paTOpHbIX padOT U MPOCKTOB
3a/1aBaTh BOIMPOCHI IO CYIIECTBY 00CYX/IaeMOil TeMbI U BBICKA3bIBATh UCH, HAIICJICHHBIC
Ha pelIeHHE 3a/1a49M U MOJepKaHue OJIaroXenaTeIbHOCTH OOIIEHUS;

COMOCTABJIATh CBOM CYXKJCHHUS C CYXKICHUSMH JPYrUX YYaCTHUKOB JHAJIOTa,
OoOHapyXMBaTh PA3IUIHE U CXOACTBO MO3HUIIHIA,

BBIP2XKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

MyOJIMYHO MPEICTABIISITh PE3YIbTAThI BRITOJTHEHHOTO (PU3NYECKOTO OIBITA (IKCIIEPUMEHTA,
WCCJICTIOBAHMSI, POCKTA);

MMOHMMATh M HCIIOJIB30BATh MPEUMYIIECTBA KOMAHJIHON M MHAUBHIYAILHOW paOOTHI MpH
pEIICHNN KOHKPETHON (DU3HUECKOM MPOOJIEMBIL;

MPUHAMATH LM COBMECTHOW JESTCIBHOCTH, OpPraHW30BBIBATH JICHCTBUS TI0 €&
JTOCTIDKEHHUIO: PACHpeelisiTh POJIM, OOCYKIATh MPOLECCHl M PE3yJbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOICH;

BBINOJIHATh CBOK YacTh pPa0OThI, JOCTUTAs KA4YEeCTBEHHOI'O pe3yjbTara IO CBOEMY
HATPABJICHUIO U KOOPJMHUPYS CBOU JICHCTBHSI C IPYTUMHU WICHAMU KOMAH/IbI;

OLICHUBATh KAueCTBO CBOETO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIBHO
c(hOpMYyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerJIHTI/IBHbIe YHUBEpPCAJIbHLIC y‘-leﬁl—[l)le JeHCcTBUS

Camoopranuszanms:

BBISIBJIATh NMPOOJIEMBI B J)KM3HEHHBIX U YYEOHBIX CUTYAlHMsX, TPEOYIOUUX IS pelIeHus
(bu3nYecKux 3HaHUH;

OPUEHTHPOBATbCS B PA3IUYHBIX MOAXOJAX MPHUHATHS pEIIEHUN (MHIUBUAYAJIBHOE,
MPUHATHE PEIICHHs B IPYIIeE, IPUHATHE PEIIeHUH rpymnmoil);

CaMOCTOSITENIbHO COCTABJIATh AJTOPUTM pelIeHUs (U3NYEeCKON 3aJaud WM IUlaHa
UCCIICIOBAaHMSI C Y4ETOM HMEIOIIMXCS PECYypcoB U COOCTBEHHBIX BO3MOXHOCTEM,
apryMEHTUPOBATH MPEIJIaracMble BApHAHThI PEIICHUN;

JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJ’[b, IMOLMOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYalluy U IpeJylaraTh IJIaH e€ N3MEHEHNU

OOBSICHATh MPUYMHBI JOCTHXKEHUS (HEJOCTHXKEHUS) Pe3yNbTaTOB JAEATENbHOCTH, J1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTUBBI B JIEATEIHHOCTH (B TOM 4YHCIIE€ B XOJ BBINOJIHEHUS (PU3UUECKOTO
MCCIIETOBaHMS UJTU MPOEKTA) HA OCHOBE HOBBIX OOCTOSTENHCTB, U3MEHUBIIIUXCS CUTYAIH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYTHOCTEH;

OLIEHHMBATh COOTBETCTBUE PE3y/bTaTa LENH U YCIOBHSIM;

CTaBUTb ce0sl HA MECTO JPYroro 4eloBeKa B XO€ CIIopa UM AUCKYCCHU Ha HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYroro;



MIPU3HABATH CBOE MPABO HA OMIMOKY MPH PEeIeHUN (PU3MUECKUX 3a1a4 UITH B YTBEPKIACHUAX
Ha Hay4YHBIE TEMBI ¥ TAKOE XK€ IPABO IPYroro.

HNPEIMETHBIE PE3YJIbTATbBI

K koHmy oOydenuss B 9 Kjacce mpeiMeTHBIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh c(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHIA:

UCIOJIb30BaTh IIOHATHUS: CUCTEMa OTCYETa, MaTepualibHas TOYKa, TPaeKTOpHs,
OTHOCUTEJIBHOCTh MEXAHHYECKOIro IBM)KeHUus, Aedopmanus (ynpyras, njaacTudeckas),
TPEHUE, LICHTPOCTPEMUTEILHOE YCKOPEHUE, HEBECOMOCTD M MEPETPY3KH, LIEHTP TAKECTH,
abCOMIOTHO TBEPIOE TENO, LEHTP THKECTH TBEPAOIO Tea, PaBHOBECHE, MEXaHHMYECKUE
KosieOaHus ¥ BOJHBI, 3BYK, MH(PA3BYK U YIbTPa3BYK, 3JIE€KTPOMAarHUTHBIC BOJIHBI, IIKaJa
JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAJIbHO30PKOCTh, CHEKTPhI UCITYCKaHUS U
HOTJIOIIEHUS, anb(a-, 0eTa- ¥ raMMa-u3Iy4eHus, U30TOIIbl, iAepHAst SHEPIeTHKA,;
pa3nuyarh SBJICHUS (paBHOMEPHOE M HEPABHOMEpPHOE INPSMOJIMHEHHOE JBHKEHHE,
PaBHOYCKOPEHHOE MpPSMOJMHENHOE JBUKEHUE, CBOOOJHOE MAaJCHUE TeJl, paBHOMEPHOE
JBUKEHHE 110 OKPY>KHOCTH, B3aUMOJIEUCTBUE TEJl, PEAKTUBHOE JIBUKEHUE, KOJIeOATeIbHOE
JBIDKEHUE (3aTyXalollMe U BBIHY)KJIEHHbIE KOJIeOaHuUs), pe30HAHC, BOJHOBOE JIBUKEHUE,
OTpa)KEHHE 3BYyKa, IPSIMOJIMHENHOE PACIIPOCTPAHEHUE, OTPaKEHUE U ITPEJIOMIICHUE CBETA,
II0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3joXKeHUe Oeloro cCBeTa B CIIEKTP U CII0KEHHE
CHEKTPaJbHBIX  LIBETOB, JAMCIIEPCUSl  CBETA, €CTECTBEHHas  pPaJUOaKTHBHOCTD,
BO3HUKHOBEHUE JIMHEHYATOro CIEKTpa HU3JIY4EHHUs) IO OINUCAHUI0 MX XapaKTEpHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOILUX JaHHOE (PU3HUECKOE SBJICHUE;
pacrio3HaBaTh IPOSIBIIEHUE U3YUYCHHBIX (U3NUECKUX SBICHUI B OKpYXaroIlieM MUpe (B TOM
yuciae (u3nueckue sBIEHHS B IPHUPOJE: NPWIMBBI M OTIUBBI, JBWXKEHHE IUIaHET
ConHeyHOW CUCTEMBI, PEaKTUBHOE JBM)KEHUE >KMBBIX OPTaHU3MOB, BOCIIPUSITUE 3BYKOB
KUBOTHBIMH, 3eMJIETPACEHNE, CEHCMUYECKUE BOJIHBI, IIyHAMH, 9X0, LIBETA TEJl, ONTHUECKHE
SBJICHUsI B TMpHpoOJie, OHOJIOTMYEeCKOoe MACWCTBHE BUAMMOTO, YIbTPa(pHOIETOBOIO U
PEHTI€HOBCKOTO0 M3JIy4€HHUH, eCTECTBEHHBIH paJMOaKTUBHBIA (DOH, KOCMHUYECKUE JIy4H,
paiMOaKTUBHOE W3JIyY€HUE TPUPOAHBIX MUHEPAJIOB, JAECUCTBUE PaTUOAKTHUBHBIX
U3JIyYEHUN Ha OpraHu3M 4YellOBeKa), MPU ATOM MEPEeBOJUTH MPAKTUUYECKYIO 3a7ady B
y4eOHYI0, BBIIENIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUMH;
ONMCHIBATh U3YYEHHBbIE CBOWCTBA Tel M (U3UYECKUE SIBJICHUS, UCIOIb3Yd (PU3NUYECKUE
BEJIMYMHBI (CPElHSAS M MTHOBEHHas CKOPOCTh Tejla IMPH HEPaBHOMEPHOM JIBMXKEHMH,
YCKOpPEHHE, NIEPEMELICHNE, ITYTh, YIJIOBas CKOPOCTb, CHJIa TPEHMS, CHJIa YIPYTOCTH, CHJIA
TSYKECTH, YCKOpEHHE CBOOOJHOTO MaJCHMsI, BEC Teja, UMIYJbC Teja, WMITYJIbC CHIIbI,
MexaHuuyeckas paboTa M MOIIHOCTb, MOTEHLIMAJIbHAs SHEPrusl Tejaa, MOAHSTOrO Haj
MIOBEPXHOCTBIO 3€MJIM, IOTEHIMAIbHAs DSHEPrusl C)KaTOM MPYKHUHBI, KUHETHUYECKas
SHEprus, NMojHasi MeXaHW4YecKasl SHEprus, Mepuoa M 4acToTa KojeOaHHi, JJIMHA BOJHBI,
IPOMKOCTbH 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, TOKA3aTeNb MPEIOMIICHHS CPE/Ibl), IPU
OMMCAaHWUU TMPABWIBHO TPAKTOBATh (PU3MYECKUI CMBICT UCHOJIb3YEMBIX BEJIMYUH,
0003HaYeHHUs U EIUHHUIBI (PU3MYECKHX BEIMYHH, HAXOAUTh (OPMYJBI, CBS3BIBAIOLIHNE
JTaHHYIO (PU3MUECKYI0 BETUYMHY C APYTUMH BEIMYHMHAMHU, CTPOUTH TPaPUKH U3YUEHHBIX
3aBUCHUMOCTEHN (U3NYECKUX BETUUNH;



XapaKTepu30BaTh CBOWCTBa Tel, (pU3MUECKUE SIBJICHUS M MPOIECCHI, MCIIOJB3YS 3aKOH
COXPAaHEHMs SHEPrMM, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIMII CYNEPIO3ULUN CHJI,
IPUHLUI OTHOCUTENbHOCTU ['anuies, 3akoHbl HblOTOHA, 3aKOH COXpaHEHMs UMIIYJIbCa,
3aKOHBI OTPAXKEHMSI M IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHHUS 3aps,I0BOr0 U MacCOBOIO
YHCceN MPU SJEPHBIX PEaKIHiX, IPU 3TOM J1aBaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA U
3aIlMCBIBAaTh €M0 MATEMAaTUYECKOE BBIPAXKECHUE;

OOBSICHATH (PU3NYECKHE MTPOLECCHI i CBOMCTBA TEJ, B TOM YHUCIIC U B KOHTEKCTE CUTYyallui
IIPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATb NPUUUHHO--CIEJICTBECHHBIE CBA3H,
CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHUX IIAaroB C OMOPOM Ha 2—3 M3yYEHHBIX CBOMCTBA
(bU3NYECKUX SIBICHUH, PU3NIECKUX 3aKOHOB UITM 3aKOHOMEPHOCTEH;

pemaTth pacuy€THbIE 33aJa4n (ONUpPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHHil), UCHOIb3Ys
3aKOHBI U (POPMYIIBI, CBA3BIBAIONINE (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAIN3a YCIOBUS
3aJ]auy 3alUChIBATh KPATKOE YCIOBUE, BBISIBIIATH HEAOCTAIOIIME WM N30BITOUYHBIE JaHHBIE,
BbIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE Ul PELICHUs, IPOBOAUTH PACUETHl U
OLIEHUBATh PEATMCTUYHOCTD MOJTYYCHHOTO 3HAYCHUS (PU3NIECKON BETUUNHBL;
pacrio3HaBaTh MPOOJEeMbl, KOTOPbIE MOYKHO PELIMTh IPU HOMOIIU (PU3MUECKUX METOIOB,
HCIIOJIb3YS ONTMCAHHUE UCCIIEIOBAHMUS, BBIIEIATH IPOBEPSIEMOE NPEANIOI0KEHUE, OLIEHUBATh
MPAaBUIILHOCTH MOPSAKA MPOBEACHUS HCCIEIOBAHNUS, IENIaTh BBIBOJIBI, HHTEPIIPETUPOBAThH
pe3yabTaThl HAOIIOAEHUN U OIIBITOB;

MIPOBOJIUTH OTIBITHI IO HAOIOCHUIO (PU3UUECKUX SBICHUH MIN (PU3HMUECKUX CBOHCTB TEI
(u3ydenue BToporo 3akoHa HproTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTb IIepruoa
Kose0aHUH HOPYKMHHOI'O MasTHHKAa OT Macchl Ipy3a M JKECTKOCTU NPYKUHBI U
HE3aBUCHUMOCTh OT AMIUIMTYIbl MajbIX KOJIEOAHWH, MPSIMOJIIMHEHHOE PacHpOCTpaHEHUE
CBeTa, pa3joXKeHue Oeoro cBeTa B CIEKTP, U3yUYEHUE CBOMCTB M300paXEHUsSI B IJIOCKOM
3epKajle U CBOMCTB M300pakeHUs IpeaMmera B coOuparoiieil JuH3e, HaOoJeHHe
CIUIOIIHBIX U JMHEHYAThIX CIIEKTPOB M3JIYYEHHUs): CAMOCTOSITEIbHO COOMpaTh YCTaHOBKY
13 U30BITOYHOrO Habopa 00OPYIOBAaHMS, OINUCHIBATH XOJ OMNbITA U €ro pe3yJbTaThl,
hopmynupoBaTh BBIBOJIBI;

MPOBOAUTh MPU HEOOXOAMMOCTH CEPUI0 NPSIMBIX H3MEPEHHH, OIpeaenss cpeaHee
3HaYeHUE U3MepsieMON BeIMYMHBI ((POKYCHOE paccTOsHHE COOMparoed JIUH3bI),
000CHOBBIBaTh BHIOOP crioco0a u3MepeHus (M3MEepUTENbLHOro Npudopa);

MIPOBOAUTH MCCJEI0BAaHUE 3aBUCUMOCTEM (HU3NYECKMX BEJIUYUH C HCIOJb30BaHUEM
NpPSIMBIX U3MEPEHUH (3aBUCHUMOCTb ITyTH OT BPEMEHM NPH PAaBHOYCKOPEHHOM JIBUKEHHUU
0e3 HayaJIbHOM CKOPOCTH, MEPHOJa KOJICOAHUN MAaTEeMaTHYECKOTO MAsATHHKA OT JJTUHBI
HUTH, 3aBUCUMOCTH yIJIa OTPAXKEHMsI CBETa OT yrJja MaJIeHus ¥ yria NpeaoMJIeHHs OT yria
NaJIeHus): IUIAHUPOBaTh  MCCJEOBaHHWE, CAaMOCTOSATENBHO COOMpaTh  YCTAHOBKY,
(uKCUpOBaTh pe3yabTaThl OJYYEHHON 3aBUCUMOCTH (PU3NUECKUX BEJIMYMH B BUE TaOJIUI]
1 TpauKOB, AeNaTh BBIBOBI IO Pe3yJbTaTaM UCCIIEA0BaHNUS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUST PU3UUECKUX BETMUYUH (CPEAHSAS CKOPOCTh M YCKOPEHUE
TeJa MpPU PaBHOYCKOPEHHOM J[IB)KEHHH, YCKOpEHHE CBOOOJHOTO MaJeHHs, KECTKOCTb
MPYXUHBI, KOIPOUIUEHT TPEHHUS CKOJIbKEHUS, MEXaHH4ecKas pabdoTa M MOIIHOCTb,
4acToTa U MepHo KoJeOaHui MaTEeMaTHYECKOro U MPY>KUHHOTO MAasATHUKOB, ONTHYECKAs
cujia coOuparomiel JMH3bI, paJAHOaKTHUBHBIN (OH): TIIAHUPOBATh W3MEPEHHUs, COOUPATh
SKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBINOJHATH H3MEpPEHUs, Clenys NpeIIoKeHHON



MHCTPYKLIMH, BBIYUCIIATh 3HAUYCHUE BEJIMYMHBI U aHAJIM3UPOBATh IOJIyYCHHBIE PE3yIbTaThl
C Y4€TOM 3aJJaHHOM IOTPEIHOCTU U3MEPECHMUI;
e coOmojaTh IpaBWia TEXHUKH Oe30macHOCTH IHpu paboTe ¢ J1aOOpPaTOPHBIM
00opynoBaHUEM;
® DPa3IMYaTh OCHOBHBIE NIPU3HAKHU M3YUEHHBIX (PU3MYECKUX MOJIEJIEN: MaTepualibHasi TOUKa,
a0CoOOTHO TBEP/OE TEJO, TOUCYHBIN UCTOYHHUK CBETA, JIy4, TOHKAs JMH3A, IUIaHETapHas
MO/IENb aTOMa, HYKJIOHHAsl MOJIEb aTOMHOTO $1pa;
®  XapaKTepU30BaTh MPUHIIMIIBI ACHCTBUS U3YYEHHBIX TPUOOPOB M TEXHUUECKUX YCTPOMCTB C
OIIOPOM Ha X OmMcaHUs (B TOM YHCIE: CIIUIOMETP, JaTYUKHU MOJI0KEHUS, PACCTOSAHUSA U
YCKOPEHHUs, PaKeTa, 3XOJOT, OYKH, MEepUcKom, (oToamnmapar, ONTUYECKUE CBETOBOJBI,
CIIEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), HCIoIb3ys 3HAaHUS O CBOMCTBAX (PU3NYECKUX
SABJICHUI U HEOOXOMMBbIe (PU3MUECKHE 3aKOHOMEPHOCTH;
® CIIOJIB30BAaTh CXEMbl U CXEMAaTUYHBIE PUCYHKHM M3YyYEHHBIX TEXHUYECKUX YCTPOUCTB,
M3MEPUTENBHBIX HPUOOPOB M TEXHOJOTHMYECKUX IMPOIECCOB TMPHU PELICHUU y4eOHO--
NPAKTUYECKUX 33/a4, ONTUYECKUE CXEMbl JUIsI MOCTPOEHUS H300paKeHUH B IUIOCKOM
3epKaiie ¥ coouparomieil T1uHse;
® [PUBOAUTH MNpUMEpPbl (HAXOAUTh HMHPOPMALMIO O IpUMEpax) MPAKTUUYECKOTO
UCIOJb30BaHUS (PU3MUECKMX 3HAHUH B IIOBCEJHEBHOM KHU3HM I oOecredeHus
0€30MacCHOCTH MPH 0OpaIeHNH C MPHOOPAMH i TEXHUYECKUMH YCTPOUCTBAMH, COXPAHEHUS
3JI0POBBSI U COOJIIOICHHS HOPM 3KOJIOTMYECKOT0 IIOBEICHUS B OKPY’KaroIeil cpese;
® OCYWIECTBIIITh MOWCK WHpopManmuu (QHU3MUECKOro coaepkanuss B HHTepHere,
CaMOCTOSITENIbHO  (OPMYJIUPYsl TOMCKOBBIM 3alpoc, HAXOAWUTh IYTH OIpEIesICHUS
JOCTOBEPHOCTH IOJIyU€HHOH HH(POpPMALMUM Ha OCHOBE HUMEIOIIUXCS 3HAHUH U
JIONOJTHUTEIbHBIX UCTOUHUKOB,;
® UCMOJb30BaTh IPU BBHINOJHEHUU YYEOHBIX 3a/laHUil HaY4YHO--TIOMYJIAPHYIO JIUTEpaTypy
(GU3NIECKOTO CONepKAHUA, CIIPABOYHBIC MaTEpUANbl, pecypchl ceTu MHTepHeT, BiIaaeTh
npuéMaMM KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi HH(YOpMALUK U3 OJTHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE HH(pOpMaluu U3
HECKOJIbKUX HMCTOYHUKOB (DU3NYECKOTO COJEpXKaHMs, MYyOJIMYHO TMPEACTaBIATh pE3YIbTaTh
IIPOEKTHOM MJIM UCCIIE0BATEIBCKOMN NEATENBHOCTH, IPU 3TOM IPaMOTHO MCIIOJIb30BaTh U3Y4YE€HHBIH
MOHATUMHBIN anmnapar u3y4aemoro pasziena GU3UKH U COMPOBOKIATh BHICTYIIJICHHE NTPE3EeHTaIeH
C y4€TOM 0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB.



9 KITIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne i/m P Konrpoabnbsie IIpakruyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJeHUsI
11 MexaHn4eCKOe IBHXKCHUE U CIIOCOOBI €0 13 1 1 bubnuorexa [IOK
' OIKMCAHUS https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.2 B 7 16 1
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubmuoreka [{OK
1.3 6 1
3aKOHEI COXpAHEHHS https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 35
Paznen 2. Mexann4yeckue KoJjed0aHusi M BOJHbI
bubnmorexa LIOK
2.1 M 1
CXAHHHCCKHE KONCOaNHA 8 https://m.edsoo.ru/7f41a4a6
bu6nmorexa LIOK
2.2 M .3 6 1
CXAHHHCCIUE BOJHHL. JBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 14
Pazjen 3. DiieKTpoMarHuTHoOE 10Jie U 3JIEKTPOMATHUTHBIE BOJIHBI
DNEeKTPOMarHuTHOE MOJIE U bubmuoteka [IOK
3.1 15 1 1
3IIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Paznen 4. CBeToBbI€ sIBJICHHSI
4.1 3aKOHBI pacIPOCTPAHEHUs CBETA 3 bubmmorexa [JOK

https://m.edsoo.ru/7f41a4a6
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but6mmoreka [IOK

4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 2 https://m.edsoo.ru/7f41ada6
bubnunoreka LIOK
4. P
3 A3NOEHNE OEN10r0 CBET B CIISKTP 3 https://m.edso0.ru/7f41a4a6
Uroro mo pazneny 8
Paznen 5. KBanroBble siBJIeHUSA
5.1 Hcnyckanue v MorJonieHue CBeTa aToMoOM 1 bubmorexa OK
' M H https:/m.edso0.ru/7f41a4a6
bubnunoreka LIOK
52 Crpoeiie aTomHOro A1pa 6 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
5.3 s 13
AACPHHIC peartiui https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 20
Pasnen 6. IloBTopuTe1bHO-00001IA0IIUIT MOAYIb
6.1 [ToBTOpeHue u 06001IeHUE COAePKAHUS 5 bubmmoreka [JOK
' Kypca ¢pusuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 5

Paspnen 7. Cocras, ctpoenne u npoucxo:xaeHue CoJIHEeUHOH CHCTEMBbI

. bubmuoreka [IOK
7.1
Crpoenne COMHENHOH cueTemb! 3 https://m.edsoo.ru/7f6194aD
. bubmuorexka [JOK
7.2 Crpoenue u 3Bomtonus Beenennon 2 https://m.edso0.ru/7f6194aD
Hroro 5
OBUIEE KOJIMYECTBO YACOB I10 102
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ITIOYPOYHOE IIJTAHUPOBAHHUE

9 KIIACC
KoaunuecTBO Jara
N Tema ypoka JacoB
n/n
Bcero
1 BBojHOE MOBTOpEHKE 1
2 MexaHunueckoe ABMKeHHE. MarepuanbHas TOUKa 1
3 [IyTe u mepemenienue 1
4 OnpezneneHyre KOOPAUHATHI IBUKYILErOCs Tea 1
S) [Iepemenenue npu NpsIMOJIMHEHHOM PABHOMEPHOM JIBUKECHUH 1
6 Pemenue 3amau 1
7 [IpssMonMHENHOE paBHOYCKOPEHHOE IBUKEHHE. Y CKOpEHUE 1
8 CkopocTb MPSMOJIMHENHOIO PABHOYCKOPEHHOT'O IBUYKEHUSI. 1
I'paduk ckopoctu
9 Pemenue 3amay 1
10 [lepemenienue Tena npu NpsIMOJIMHEHHOM PaBHOYCKOPEHHOM 1
JIBYDKEHUH
1 [Tepemerienue Tesa npu NPSIMOJUHEHHOM PaBHOYCKOPEHHOM 1
JBYDKEHUH 0€3 HayaJIbHOW CKOPOCTH
12 JlaGopatopHas pabota "HccnenoBanue paBHOYCKOPEHHOTO 1
JBIDKCHUS 0€3 HauaabHO#M cKopocTh"
13 KonTponsHas pabora "Kunemarrka MarepraibHON TOUKH" 1
14 OTHOCHUTENBHOCTD IBHKEHUS 1
15 Nuepunaneubie cuctemsl orcyera. [Iepsbiii 3akoH HeroToHa 1
16 Bropoii 3akoH HeroToHa 1
17 Tpernii 3akoH HeroToHa. Pemenne 3anau 1
18 CBoOonHOe majieHne Te. Y CKOpeHne CBOOOIHOTO MaACHUS 1
19 JIBmkeHue Tena, OpoIIeHHOT0 BEpTUKAIbHO BBEpX. HeBecoMocTh 1
20 Pemenue 3amau 1
21 3aKOH BCEMUPHOTO TATOTEHUS 1
29 VYckopeHue cBOOOAHOIO NMaJeHUs Ha 3eMiie U IpYruX HeOEeCHbIX 1
Tenax
23 Pemenue 3amau 1
24 JlaGopaTtopHas pabota "M3mepeHne yCKkopeHusi CBOOOTHOTO 1
nageHus Tei"
25 Pemenue 3amau
26 [TpsimonHetHOE ¥ KPUBOJIMHEHOE ABIKEHNE




JIBr>KeHHE Tesa M0 OKPYKHOCTHU € IIOCTOSIHHOU 10 MOYJIIO

27 1
CKOPOCTBIO
28 HckyccTBEeHHBIE CIYTHUKH 3€MIIH 1
29 Pemenue 3amau 1
30 Nmmynbe Tenna. 3aKOH COXpaHEHUS UMITYJIbCa 1
31 Pemenue 3amau 1
32 PeaktuBHOE nBUMX)EHUE. PakeTbl 1
33 BpIBO/1 3aKOHA COXpAaHEHHS MEXAaHUYECKOW SHEPT U 1
34 Pemenue 3amau 1
35 KoHnTtpoinbHas pabota mo pa3aeny "Mexanuka' 1
36 KonebarenpHoe aBmkenne. CBOOOIHBIC KOICOaHHS 1
37 Bennuunsbl, XxapakTepu3yromuye KojaeoaTeIbHOS TBHKEHNE 1
38 Iapmonmnueckue KoneOaHus 1
JlaGopaTtopHast pabota "HccnenoBanue 3aBUCUMOCTH MEPUOIA U
39 4aCTOTBI CBOOOIHBIX KOJICOAHUI HUTSHOTO MAassTHUKA OT €ro 1
JUTUHBL"
40 3aryxaromue konebanus. BeinyxaeHHbIe KOneOaHusl. 1
41 Pe3onanc 1
42 PacnipocTpanenue xonedbanuii B cpene. BoHbl 1
43 Jnuna BosiHbl. CKOPOCTH pacipoCTpaHEHUs BOIH 1
44 Hcrounuku 3ByKa. 3ByKOBbIE KOsleOaHUs 1
45 BricoTa, TeMOp 1 TPOMKOCTB 3BYyKa 1
46 Pacripoctpanenue 3Byka. 3ByKOBBIE BOJTHBI 1
47 OTtpaxeHue 3ByKa. 3BYKOBOI pe30HaHC 1
48 Pemenne 3amau 1
49 KonTponbhas pabota mo Teme "MexaHndeckue Kolebanus u 1
BOJIHBI"
50 MarauTHOe 1oJe
51 Hampasnenue Toka 1 HampaBJIeHHE JIMHUNA €r0 MarHUTHOTO TOJIS
59 OO6HapykeHre MarHUTHOTO TIOJIS 110 €Tr0 ACHCTBUIO HA 1
ANEeKTpuYecKuid ToK. [IpaBuiio neBoi pyku
53 Pemenne 3amau 1
54 CamocrosTenbHas pabora 1
55 NHaykius MarHuTHOTO 10J1sl. MarHuTHBIN MOTOK 1
56 SIBneHune ANeKTPOMarHUTHOM UHIYKIIUU 1
57 Hanpasnenue nnaykunonHoro toka. [Ipasuiio Jlenna 1
58 SIBneHne caMOMHIYKIIUU 1
59 Pemenue 3amau 1




JlaboparopHas paboTa "M3ydeHue SBICHHS dJICKTPOMArHUTHON

60 " 1
UHIYKIUH

61 [Toydenue u nepenaya 3JeKTpudeckoro Toka. Tpanchopmartop 1

62 DNEeKTPOMarHUTHOE MoJje. DIEKTPOMAarHUTHbIC BOJTHBI

63 Kone6arenbuslit kouTyp. [lomydenne meKTpoMarHuTHBIX 1
KoJie0aHui

64 [TpyHLIMIIBI paAHOCBS3HU U TEIEBUICHUS

65 DneKTpOMarHuTHast IpUpo/ia CBETa

66 [Ipenomnenue cBera. PU3NUECKUI CMBICIT TOKa3aTels 1
MPEITOMIICHUS

67 Pemenue 3anau 1

68 Hucnepcus ceta. l[Bera Teu. 1

69 Pemenue 3amay 1

70 THIIBI OITHYECKUX CIIEKTPOB 1

71 [Tornomienue u ucmyckanue ceera aromamu. [Ipoucxoxnenue 1
JMHEHYaThIX CIIEKTPOB

712 Pemenue 3amau 1

73 KonTponbhas pabota nmo teme "IiaeKTpOMarHuTHoe mnose"” 1

74 PagnoaxtuBHOCTE. MOIEIIH aTOMOB 1

75 PannoakTrBHBIC MpEeBpaICHUsT AaTOMHBIX SIIEP 1

76 DKCTepUMEHTAIbHBIE METO/Ibl UCCIIEA0OBAHUS YACTHUII 1

7 OTkppITHE IPOTOHA U HEUTPOHA 1

78 CocraB aToMHOTO0 s11pa. SnepHble CHIIbI 1

79 Pemenne 3amau 1

80 Oneprus cesa3u. Jledekt mace 1

81 Pemenne 3amau 1

82 [enenue saaep ypana. Llennas peakus 1

83 JlaGopaTtopHast pabota "M3yueHue aeneHus siipa aToma ypaHa 1o 1
dotirpaduu Tpexon"

84 S nepHblii peakTop

85 ATOMHas SHEpPreTHUKa

86 JlaGopaTtopHast pabota "M3yueHue TpeKoB 3apsKEHHBIX YaCTHUIL 1
0 TOTOBBIM (poTorpadusm"

87 buonorudeckoe nelicTBre paguanuu. 3aK0H paarioaKTUBHOTO 1
pacmajna

88 Pemenne 3amau

89 TepMosiaepHas peakius

90 DneMeHTapHbIC YaCTHIIBI. AHTUYACTHIIBI




91 Pemenue 3amau 1
92 KoHnTtponbnas padora mo teme "CTpoeHne aroma 1 aTOMHOTO 1
sapa"
93 CocraB, cTpoeHue 1 mpoucxoxacHue COTHEUHON CUCTEMBI 1
94 bonbmme manersl CoTHEYHOM CUCTEMBI 1
95 Massie Tena COJTHEUHON CUCTEMBI 1
96 CrpoeHnue, uznydcaue u dBostonus CoTHIa U 3BE3]T 1
97 Crtpoenue u 3Bosrorus Beenennoit 1
98 [ToBTOpenue 5
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YYHEHUKA

» dusuka: 9-1 kiacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kiacce/ [lepeimkun M. M., I'yrauk E. M.,

Npanos A. U., [lerpoa M. A., AkimorepHoe obmiectBo «M3aatenbpctBo «IIpocBenieHune

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. l'enpemmreiin JI.O., Kpuk JIJI. I'ensdrat .M. «3amaunuk no Gpusuke ¢ mpuMepaMu peIieHus
7-9 xmaccel» - M.: Miekca, 2022.

2. O.1. I'pomuieBa «KOHTpOJIBHBIE U CAMOCTOSITENbHBIE pabOTHI K yueOHUKY [lepbimknna
«Dusuka, 9 kimace» - M.: Dk3amen,2022.

3. JIykamuk B. M. CoopHuK 3a1a4 1o gusuke: Yued nocodbue i yqammxces 7-9 Ki1. cpef. mIK.—
M.: IIpoceemenne, 2019.

4. P.lI. MunbkoBa, E.H. [Tananotn «TemaTndeckoe U IOypOYHOE IIAaHUPOBaHUE 10 (u3uke: 9

Kimacey. — M.: Dk3amen, 2022.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://myschool.edu.ru/

https://www.yaklass.ru/?%B6%01&ysclid=Inlg440gsp37065552
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