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IHHOACHUTEJIBHASA 3ATIMCKA

[Tporpamma o ¢u3uke Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHus COCTaBJIEHa HA OCHOBE MOJIOXKEHUH U TpeOOBaHUH K pe3yIbTaTaM OCBOCHUS
Ha 6a30BOM ypOBHE OCHOBHOW 00pa30BaTeNIbHOM MporpamMmsl, penctaBieHHbIX B PI'OC 00O, a takxke ¢ yuétoM QenepanbHoil padodeld mporpaMMel
BOCIIUTaHUA U KOHIICHIII/II/I mpernoaaBanusa yqe6H0r0 npeamera «DusnKa.

Copnepxanue mporpammbl 10 (DU3MKE HampamBiIeHO Ha (OPMHUPOBAHHE ECTECTBEHHOHAYYHOW T'PAMOTHOCTH OOYYAIOMIMXCS W OpPraHH3alUIo
M3ydeHUs (PU3UKU Ha IeSTeIbHOCTHON OcHOBE. B mporpaMme no (pu3nke yYUTHIBAIOTCS BO3MOKHOCTH y4eOHOTO TpeMeTa B peain3auui TpeOoBaHUN
OI'OC OOO k miIaHupyeMbIM JIMYHOCTHBIM M METaIllpeIMETHBIM pe3yibTaTaM OOyueHUs, a TakkKe MEXKIIPEIMETHBIE CBSI3U €CTECTBEHHOHay4HbIX
y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHMUsL.

[Iporpamma mo ¢u3uke ycTaHaBIMBAET paclpeiesieHHe ydeOHOTOo Marepuaia 1Mo rojaM oOydeHus (1Mo Kiaccam), MpeaiaraeT MPUMEPHYIO
MOCJIEIOBATEIILHOCTD U3YUCHHUS TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHSI TPEJMETHOTO COACPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00YJarOIIUXCsl.

[Iporpamma mo ¢u3mke pazpaboTaHa ¢ IETbI0 OKa3aHWUS METOIUYECKON TOMOIIM YYUTETIO0 B CO3JaHMHM pabodeil MporpaMMbl MO y4eOHOMY
MIpEeAMETY.

Ouznka SBISIETCS CUCTEMOOOPA3YIOUIUM [UIsl €CTECTBEHHOHAYYHBIX Y4YeOHBIX NMPEAMETOB, MOCKOJBKY (DHM3MUECKHE 3aKOHBI JIE)KAT B OCHOBE
MPOIIECCOB U SIBJICHUH, M3y4aeMbIX XHUMUEH, OMOJIOTHEH, acTpoHOMUEH U (pu3mdeckoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO HAYYHYIO KapTHHY
MUpa, MPEeIOCTaBIsIeT Haubosee ACHbIe 00pa3Libl MPUMEHEHHS] HAyYHOTO METO/Ia MO3HaHHUs, TO €CTh ClIoco0a MOJYyYeHUs TOCTOBEPHBIX 3HAHUI O MHpeE.

Opna w3 rnaBHBIX 3a1a4 (pusmueckoro oOpazoBaHUSI B CTPYKType oO0miero oOpa3oBaHUs COCTOUT B (POPMHPOBAHHHM €CTECTBEHHOHAYYHOMU
IrPaMOTHOCTH M UHTEpeca K HayKe Y OOydarouuxcs.

I/I3yquI/Ie (bI/IBI/IKI/I Ha 0a30BOM YPOBHE IpeAIioIara€t OBJIaaACHUEC CICAYIOIMNMA KOMIICTCHTHOCTAMM, XapaKTCPU3YIOIIUMHU €CTCCTBCHHOHAYYHYIO
I'PaMOTHOCTD:

HAaY4YHO 0O0BACHATH SABJICHUAA,
OLCHMUBATh U IIOHUMAaTb 0COOEHHOCTHU HAy4YHOI'O UCCIICAOBAHUS,
HUHTCPHIPCTUPOBATH NAHHBIC N UCIIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA I TTOJIYYCHH A BBIBOJOB.



Lenu n3yvyenus GU3MKU HA ypOBHE OCHOBHOTO 00111er0 00pa3oBanus onpezenaeHsl B KoHmenuu npenoaaBanus yueoHoro npeamera «dusnkay» B
oOpa3oBaTenbHbIX Opranu3anusax Poccuiickoit @enepaliin, pealn3yomuX OCHOBHBIE 0011e00pa3oBaTebHbIEC IPOTPAMMBbI, YTBEPKAEHHOW pElIeHuEM
Komnernn Munucrepcrsa npocsenienus Poccuiickoii @enepanuu (mpotokon ot 3 nexadpst 2019 r. Ne [TK4BH).

Henn uzyyenus ¢pusuku:

MpUOOpEeTEeHNEe MHTEpeca W CTPEMIICHUS OOYYAIOIIMXCS K HAyYHOMY H3YYCHHUIO TPUPOJIBI, PAa3BUTHE WX HHTEIUICKTYAIBHBIX W TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE TIPEICTABICHUM O HAYYHOM METO/I€ TMO3HaHUs U (POPMHUPOBAHKE UCCIIEOBATEIILCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBJIICHUSIM;
(dhopMupoBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa U3YUCHHUsS] OCHOB CTPOEHUS MaTepuu U (QyH/IaMEHTAJIbHBIX 3aKOHOB (PU3UKH;
(hopmMupoBaHHE MPEICTABICHUN O pOJIH (PU3UKH ISl PA3BUTHSI IPYTUX €CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE TMPEACTABICHUI O BO3MOXKHBIX cepax Oymayiiei mpodeccuoHanbHON NesTeIbHOCTH, CBI3aHHONW ¢ (PU3HMKOM, MOJArOTOBKA K JajJbHEUIIEM Y
00yuY€HUIO B 3TOM HaIPaBJICHUU.

JlocTrkeHue 3TUX Leel MporpaMMsl 1o (U3KKe Ha YpOBHE OCHOBHOTO 001Iero o0pa3zoBaHus 00ecieunBaeTCs peUIeHUEM CIEAYIOMNX 3a4a4:

puoOpeTeHNne 3HAHUKM O JUCKPETHOM CTPOEHUH BEIIECTBA, O MEXaHUYECKUX, TETUIOBBIX, SJICKTPUICCKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;
proOpeTeHne yMEHUI ONUCHIBAaTh U OOBACHATH (PU3UUYECKUE SIBJICHUS C UCIIOJIb30BAHUEM IOJIYyUEHHBIX 3HAHUM;

OCBOEHHE METOJIOB PEIICHHUs MPOCTEHIINX PacuETHBIX 3aJau C MCIOJIb30BaHUEM (DU3MUECKUX MOJENel, TBOPUECKUX U MPAKTUKOOPHUEHTHPOBAHHBIX
3azay;

pa3BUTHE YMEHHMI HaAOMIOJaThb MPUPOAHBIE SBICHUS U BBINOJHATH OMBITHI, J1a0OpaTOpHBIE PabOThI M HKCIEPUMEHTAJIbHBIE MCCIEIOBAHUS C
HCIO0JIb30BAHNEM U3MEPHUTENbHBIX PUOOPOB;

OCBO€HHE MPUEMOB paboThl ¢ HHMOpManuen (pU3NUECKOro coAepKaHus, BKIOYas WHGOPMAILMIO O COBPEMEHHBIX JOCTIKEHUAX (DU3MKHU, aHAIIU3 U
KPUTHUYECKOE OIICHUBaHHE NH(OPMALINU;

3HAaKOMCTBO €O cdepamu Npo(ecCHOHATBHONW eSTEIbHOCTH, CBS3aHHBIMU C (U3MKOH, U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBaHHBIMU Ha
JNOCTHXKEHUSIX (PU3UUYECKOI HAYKH.

Ha u3ydenune ¢usuku (0a30Bblil ypOBEHb) Ha YPOBHE OCHOBHOI'O 00111ero o0pazoBanus otBoauTcs B 9 kinacce — 102 yaca (3 yaca B HeZIENI0).
COJEPKAHUE OBYYEHMUS

Pa3zgen 8. Mexanndeckue siBJIeHHUS.



Mexanuueckoe JBmxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBLHOCTh MEXaHUYECKOTO JABMXKEHUs. PaBHOMEpHOE NpsIMOJIMHENWHOE
nBkenue. HepaBnoMepHoe npsiMonnHeiiHoe aBkenne. CpeiHsis 1 MTHOBEHHAsi CKOPOCTh Tella P HEPABHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHoyckopeHHOE npsiMosInHelHoe 1BmkeHne. CBoOoiHoe najenue. OnbITel [ anmies.

PaBHOMEpHOE BMXKEHHE IO OKpYKHOCTH. [lepnon u yactora oOpamnienus. JIuneiinas u yriioBast ckopocti. LleHTpocTpeMuTensHOe YCKOpEHHeE.
[Iepssiii 3axkoH Herotona. Bropoit 3akon Herorona. Tperuii 3akon Herorona. IIpuHnun cynepno3unnu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujia TPEHHS CKOJIBKEHHUS, CUJIa TPEHUS TIOKOS, IPYrUe BUJIbI TPECHHUS.

Curna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHUs. Y CKopeHue cBoOoaHoro majeHus. [[Bwkenue muanet Bokpyr Comnina. [lepBas kocmudeckas

ckopocTb. HeBecoMOCTh U neperpyskH.

PaBHOBecne MarepuanbHOM TOUKU. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecue TBEPAOro Tena ¢ 3aKperiEHHONW OChIO BpalleHUs. MOMEHT CHUIIBI.

LlenTp TsxecTH.

Nmnynec tena. M3menenne ummyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHUs UMITYJbca. PeakTuBHOE JBUKEHUE.

Mexannyeckass pabota U MomHOCTh. PaGota cun TsbkecTd, ynpyroctd, TpeHus. CBs3b sHepruu U padboThl. [loTeHIManpHas SHEprust Tena,

MOJIHATOrO HaJ MOBEPXHOCTHIO 3eMiu. [loTeHnanbHas s3HEpTUs cxaTol NpyxkuHbl. Kunernueckas sueprus. Teopema 0 KHHETUYECKOUM SHEprun. 3aKOH
COXPaHEHHUS MEXaHUYECKOH SHEPTHU.

ouhAwWwNPE

Jemoncmpayuu.

HabimoieHne MeXaHU4eCKOro JIBHKCHHS TeJla OTHOCHTEIBHO Pa3HBIX TEJ OTCYETA.

CpaBHEHHE MyTel U TPACKTOPHI JABMIKEHHSI OJTHOTO U TOTO )K€ TeJla OTHOCHTEIBHO Pa3HBIX TEJI OTCUYETA.

W3MepeHne CKOPOCTH U YCKOPEHUS! MPSIMOJTMHEHHOTO JIBYKCHHSL.

HccnenoBanue Mpu3HaKOB PaBHOYCKOPEHHOTO JIBUKCHUS.

HaOnroeHue NBUXKEHHS Tella 10 OKPY)KHOCTH.

HaOnroeHne MexXaHWYeCKUX SIBICHHM, MPOMCXOAANMX B cucteme orcuéra «Ternexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBHIKCHUU
OTHOCHUTENIbHO KabuHeTa QU3HKH.

3aBUCUMOCTbh YCKOPEHHS Tella OT MAcChl Tella U ICUCTBYIOINIEH Ha HETO CHIIBI.



8. HaOmromenue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEI.

9. l3meHeHue Beca Tena pU YCKOPEHHOM JIBUKEHUMU.

10. Ilepenaya umirysbca Ipu B3aUMOJCHCTBUU TEL.

11. IIpeoOpa3oBaHus SJHEPTUU MIPH B3AUMOICHCTBUH Tell.

12. CoxpaHeHue UMIyibca pu HEYIPYrOM B3aUMOJICHCTBUH.

13. CoxpaHeHue uMIyibca pu abCoNIOTHO YIIPYrOM B3aUMOJICHCTBUH.

14. HaGnroneHue peakTHBHOTO JIBHYKEHHUS.

15. CoxpaHeHue MEXaHUYECKOW SHEPTuu Npu CBOOOHOM Ma/IEHUU.

16. CoxpaHeHue MEXaHNYECKOW SHEPTUU IPU JBMXKEHUH TeJla 0] AEWCTBUEM MPYKUHBI.

Jlabopamopnuie padbomel u onvimol.

OnpenerieHne cpeIHeit CKOPOCTH CKOJIBKEHUS OpycKa WITH JABVKCHUS IIApUKa 10 HAKIIOHHOW TUTOCKOCTH.
OmnpenerieHne yCKOPSHUS Tella IPH PAaBHOYCKOPEHHOM JIBHKCHHH 110 HAKIIOHHOW TIIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauyaabHOW CKOPOCTH.
[IpoBepka rumoTesbl: €ciu MpPU PaBHOYCKOPEHHOM JABM)KEHHU 0€3 HauyalbHOW CKOPOCTH IyTH OTHOCSATCS Kak psii HEYETHBIX 4YHCEN, TO
COOTBETCTBYIOIIHUE ITPOMEKYTKH BPEMEHU OTNHAKOBBI.

HccnenoBanue 3aBHCUMOCTH CHITBI TPEHUS CKOJIBKEHHUS OT CHITBI HOPMAITBHOTO JTaBIICHHS.

Omnpenenenne ko3P PUIMeHTa TPEHUS CKOTBLKCHUS.

OmnpeneneHne )XECTKOCTH TPYKUHBI.

Onpenenenne pabOThI CHITBI TPEHUS IPH PAaBHOMEPHOM JIBM)KEHUH TEJIa 10 TOPU30HTAIBHOHN MMOBEPXHOCTH.
Omnpenenenne pabOThI CHITBI YIIPYTOCTH TPH MOABEME TPy3a € UCIIOIB30BaHUEM HETOIBIKHOTO U TIOABHYKHOTO OJIOKOB.
10 W3yueHne 3aKoHa COXPAHEHUS SJHEPTUH.

AowbdpeE
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Pa3nen 9. Mexannueckue Ko1e0aHus U BOJHEI.

KonebarensHoe JBHMOKCHUC. OCHOBHBIE XaPaKTCPUCTUKHU KOJIEOaHHI: nepuon, 4aCcrora, aMIuIiuTyaa. MaremaTHdecKkui 1 HPY)KHHHLIﬁ MasATHHUKHU.
HpeBpameHHe OHCPI'uu 1Ipu KOJIEOATEILHOM JABUKCHHNU.

3aTYXaIOH_II/IC KOJIEOaHHSI. BBIHY)I(,I[eHHBIe koyiebanus. Pe3onanc. Mexanudeckrne BOJHBI. CBOHCTBAa MEXaHHYECKHUX BOJIH. HpOI[OJ'IBHBIC u
IOIICPCYHBIC BOJIHLI. I[J'II/IHa BOJIHBI U CKOPOCTb eé PacCIIpoCTpaHCHUA. Mexannueckue BOJIHbBI B TBépI[OM TCIIC, celicMUYeCcKre BOJIHEI.

3ByK. 'pOMKOCTb 3ByKa M BbIcOTa TOHA. OTpakeHue 3Byka. MIH(pa3Byk U yabTpa3ByK.



Jemoncmpayuu.

Habnronenue xonebanuii Tes moJ1 AEHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
HaGmroenue kosie6anuii rpy3a Ha HUTH U Ha MPY)KUHE.

Habnronenue BBIHYX/IEHHBIX KOJIEOaHU U pe30HAHCA.

Pacnipoctpanenue npoJ0abHBIX U IONEPEYHBIX BOJIH (Ha MOJIENH).
HaGmro1eHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI pE30HAHC.

AN A

Jlabopamopnuie padbomel u onvimol.

Omnpenenenre 4acToThl U Nepro/ia KojaeObaHnii MaTeEMaTUYECKOTO MasiTHUKA.

Omnpenenenre 4acToThl U Mepro/ia KoiaeOaHuil Npy>KUHHOTO MasTHHKA.

HccnenoBanue 3aBUCUMOCTH NepHoAa KojaeOaHUH MOIBEIIEHHOTO K HUTH Ipy3a OT JTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NepHoa KojebaHu MPY>KMHHOTO MasiTHUKA OT Macchl Ipy3a.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD NIeproia KoieOaHUI MPYKUHHOTO MasiTHUKA OT MacChl rpy3a U )KECTKOCTU MPYKUHBI.
N3mMepenne yckopeHHst CBOOOHOTO MaJACHUs.

o0k wNPE

Pa3znen 10. DjieKTpOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.

DJIEKTPOMArHMTHOE ToJie. DJIEKTPOMArHUTHBIE BOJHBI. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH. [lIkana 35eKTpoMarHuTHBIX BOJIH. Mcnosib3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JJIsS COTOBOM CBSI3U.

DneKkTpoMarHuTHas npupojaa ceera. CkopocTh cBera. BonHOBbIE cBOMCTBA CBETA.
Jemoncmpayuu.

1. CBolicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BoiHoBEBIE CBONMCTBA CBETA.

Pa3pgen 11. CBeroBbIe SIBJICHUS.



JIyyeBast moneinb cBeta. Mctounuku csera. Ipsamonuneiinoe pacnpocrpanenue cseta. 3atMenus CousiHua u JIynsl. Otpaxenue ceta. Ilnockoe
3epKaJlo. 3aKOH OTPAKEHUs CBETA.

[Ipenomnenue cBeta. 3akoH mpenomiieHus ceeta. [logHoe BHyTpeHHee oTpa)keHUe cBeTa. Vcrnonb30BaHWe NOJHOTO BHYTPEHHETO OTPAKEHUS B
ONITHYECKUX CBETOBO/IAX.

Jlunza. Xon mydeit B yma3e. OnTudeckas cucreMa (hoToanmapara, MUKPOCKOIa M Tejeckomna. ['1a3 kak onTudeckas cucrema. bIm3opykocTh u
JAJIbHO30PKOCTb.

Pasnoxxenue 6enoro cera B criektp. OnbiTel HptoToHA. CrioskeHne cekTpaabHbIX IBETOB. Jlucnepcust cera.
Jemoncmpayuu.

[IpssMonMHENHOE pacIpOCTPAHEHNE CBETA.

OTtpaxeHue cBera.

[Tonydyenue n300pakeHH B TUIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.
[Ipenomiienue cpera.

OnTHYeCKUN CBETOBOJI.

Xon tydeid B coOuparomiei JInH3e.

XoJ ay4der B pacCenBarollen JIMH3E.

[Tonydyenune n300paskeHUI C TOMOTIIBIO JTHH3.

. IIpunnun nevictBus doToanmapara, MUKPOCKOTIA M TEJIECKOTIA.
10. Moxenb riasza.

11. Pasno)keHue OE0To CBETa B CIICKT).

12. TlonydeHue 6enoro cBeTa MpH CIOKEHUU CBETA Pa3HbIX 1[BETOB.

©CooNO RN E

Jlabopamopnuie pabomel u onvimel.

HccnenoBanue 3aBUCUMOCTH yIila OTPaXEHUSI CBETOBOTO JIydya OT yrija MajaeHusl.

N3ydeHne xapakTepuCcTUK U300pakeHUs MTpeIMeTa B TNIOCKOM 3epKalle.

HccnenoBanue 3aBUCUMOCTH yIiia MPETOMIICHHUS CBETOBOTO Jyda OT yriia MaJeHUs Ha TPAHUIE «BO3TYyX—CTEKIIO.
[Tonyuenue n300pakeHHi ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.

Omnpenenenre (OKYCHOTO PaCCTOSHUS M ONTHYECKON CHIIBI COOUPAIOIIeH TUH3BI.

akrwdPE



6. ONBITHI 10 Pa3JI0’KEHUIO OEJIOT0 CBETA B CIIEKTP.
7. ONBITHI 10 BOCTIPUATHIO LIBETA ITPEIMETOB IIPU X HAOIIOCHUN Yepe3 [IBETOBbIC (PMIIBTPHI.

Pa3zgen 12. KBantoBble ABJICHUA.

Omneitel Pezepdopaa u nnanerapHas mozaens aroma. Mojnens aroma bopa. Ucnyckanue u morinomienue cBera atromoM. KBantel. JIuneituaresie
CIIEKTPHL.

PagnoaxktuBHOCTE. Anb(a, Oeta- 1 raMMa-u3inydeHus. CtpoeHne atToMHoro saapa. HykinoHHast Mosienbs aroMHoro sifjpa. M3oronsl. PannoaktuBHble
npespauieHus. lleproa nosrypacnaga aTOMHBIX €.

SAnepHbie peakuuu. 3aKOHBI COXPAHEHUS 3apsiZIOBOTO M MAacCOBOTO YMCEJ. DHEPrusl CBsI3U aTOMHBIX siiep. CBsA3b Macchl M dHepruu. Peakiun
cuHTe3a u nenenus saep. Mcrounuku sneprun CoJiHIA U 3BE3.

AnepHas sHepreTuka. JlecTBUSA paMOAKTUBHBIX U3JIyY€HUI HA )KUBBIE OPTaHNU3MBI.

Hemoncmpayuu.

CreKTpbl U3JIydeHHsI ¥ TIOTJIONIECHUS.

CrexTpbl pa3IuyHBIX Ta30B.

CnekTtp BOoAOpoAa.

Hab6nronenue tpekoB B kamepe Buibcona.

PaboTa cuéTunka HOHU3UPYIOITUX U3Ty4YEHUH.

Perucrpanus usnydeHus mpupoaHBIX MUHEPAJIOB U TTPOTYKTOB.

oukhwWwNE

Jlabopamopnuwie pabomel u onvimel.
1. HaGmroneHue CIUIONIHBIX U TMHEHYAThIX CIIEKTPOB H3Ty4EHUSI.
2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTHU YACTHUIIBI IO TOPMO3HOMY IyTH (110 poTorpadusim).

3. H3mepeHue painoakTUBHOTO (OHA.

IToBTOPHTENBLHO-00001IAOIINIH MOLYIb.



[ToBTOpUTENBEHO-0000IIAIONINI MOy b MIPEeTHA3HAUCH U CUCTEMATH3aIMU U 0000IIEHUs PEIMETHOTO COACPIKAHMSI U OMBITA JIESTEILHOCTH,
npuOOPETEHHOTO MPH M3YYCHMH BCEro Kypca (PU3MKH, a TakXke Ui MOJrOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY IO (HU3UKE s
oOyyaromuxcs, BEBIOpaBIINX 3TOT y4eOHBIN MPEIMET.

HpI/I HU3YYCHHUUN JAHHOI'O MOAYJISA PCATTU3YIOTCA U CUCTEMATU3HUPYIOTCA BUABI ACATCIBHOCTU, HA OCHOBC KOTOPBIX obOecrieunBaeTCs JOCTHKCHUC
MNpECAMCTHBIX W MCETANPCAMCTHBIX IINIAHUPYCEMbBIX PC3YJIbTATOB 06y‘-ICHI/I$I, @opMpreTCﬁ C€CTCCTBCHHOHAYYHasA rpaMOTHOCTb: OCBOCHHEC HAYYHBIX
METOA0B UCCIICIOBAaHU SIBIICHUH npupoAbl U TCXHUKHU, OBJIAZICHUC YMCHUSIMU OOBSICHSTH (1)I/I3I/I'-I€CKI/I€ SABJICHUSA, TPUMCHSS IIOJTYUCHHBIC 3HAHUSA, PCIIATh

3aaa4u, B TOM YHCJIC KAUCCTBCHHLIC U SKCIICPUMCHTAJILHBIC.

[IpuHIMNHATBEHO AEATETbHOCTHBIN XapakTep JaHHOTO pa3zesia pealn3yercs 3a CYET TOro, 4To 00yUYarolMecs BBITOIHSIOT 3a/IJaHuS, B KOTOPBIX UM
IIpeIaraeTcs:

Ha OCHOBE MOJYYEHHbIX 3HAHUM pacro3HaBaTh U HAYYHO OOBACHATH (PU3MUECKUE SBICHUS B OKPYXKAIOUIEH MPUpPO/Ie U TIOBCETHEBHOM KU3HU;
HCII0JIb30BaTh HAYYHbIE METO/IbI HCCIIE0BAHUS (PU3NUECKUX SBJICHUH, B TOM YHCIIE ISl IPOBEPKU FMIIOTE3 U MOIYYEHUS TEOPETUUECKUX BBIBOJIOB;

O0OBACHATH HAayY4YHbIC OCHOBBI HanOoJiee BaXKHBIX )IOCTI/I)KGHI/II\/'I COBPEMCHHBIX TeXHOHOFI/Iﬁ, HArmpuMeEp, NpakKTUYCCKOTO HMCIIOJIb30BAaHUA Pa3JIMYHBIX
HNCTOYHHUKOB SHCPIrr HAa OCHOBC 3aKOHaA NPEBPAIICHUA U COXPAaHCHUS BCEX M3BCCTHBIX BUJIOB SOHCPIHH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA
N3yuenue (Gu3MKM Ha ypOBHE OCHOBHOTO O0Iero oOpa30BaHUS HANpPaBICHO Ha JOCTHKEHHME JMYHOCTHBIX, METANpPEAMETHBIX U IMPEIMETHBIX

06pa3OBaTeJ'II>HBIX PE3YJIbTATOB.

B pe3yiibTaTeC U3Y4YCHUA (1)I/ISI/IKI/I Ha YpPpOBHC OCHOBHOI'O O6IJ.I€F0 06p3.30BaHI/I${ y 06yqa}omeroc;l 6y,HYT C(i)OpMI/IpOBaHBI CJICAyromue JTNIHOCTHBIC
PE3yibTaThl B 4aCTU:

1) naTpHOTHYECKOr0 BOCTIMTAHUSA:



— IIPOSIBIIEHUE HHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOH (pr3nuecKoi HayKH;

—IIEHHOCTHOE OTHOIIECHHUE K JOCTHKEHHUSIM POCCUIUCKUX YUEHBIX-(DU3HUKOB;

2) rpa’KIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

—TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXJCHHH OOIIECTBEHHO 3HAYMMBIX M 3THYECKUX IMPOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM
JNOCTHUKEHUHN PU3UKH;

—OCO3HAaHUE BAXKHOCTH MOPAJIbHO-3THYECKUX IIPUHIHUIIOB B JEATEIBHOCTH YYEHOTO;

3) 3cTeTH4ecKoro BOCIMTAHUS:

—BOCIPUATHE 3CTETUYECKUX KaUeCTB (PU3NUECKON HAyKH: €€ FTapMOHUYHOTO IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 MO3HAHMA:

—O0CO3HaHHE IIEHHOCTH (hH3MYECKON HayKH KaK MOIIHOTO MHCTPYMEHTA IO3HAaHUS MHUPA, OCHOBBI Pa3BUTUSI TEXHOJIOTUH, BayKHEHIIEH COCTaBISIONIEeH
KYJIbTYpHI;

—pa3BUTHE HAy4yHOM JIF0O03HATENBHOCTH, HHTEPECA K UCCIIEIOBATENLCKOM 1€ATEIbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI H IMOIMOHAJIBLHOIO 0J1Ar0NOJy YU :

—OCO3HaHHE IIEHHOCTH 0e30MacHOro obpa3a >KM3HM B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpPE, Ba)KHOCTH MNpaBHJI O€30MacHOr0 MOBEIEHUs Ha
TpaHCIOPTE, Ha I0POrax, C NEKTPUUECKUM U TEIJIOBBIM 000PY/I0BAHUEM B JIOMAIIHUX YCIOBHUSIX;

—c(OpMUPOBAHHOCTH HABbIKA pe(IIEKCUU, TPU3HAHUE CBOETO MPaBa Ha OUIMOKY U TaKOTO K€ IpaBa y JPyroro 4eioBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

—aKTUBHOE y4acTHE B PEILIEHNH NMPAKTUYECKUX 3a/1a4 (B paMKax CeMbH, 00pa30BaTeIbHONM OpraHu3alnu, Topoja, Kpas) TEXHOJIOTUYECKOU U COLMaTbHON
HaIpPaBJIEHHOCTH, TPEOYIOIIMX B TOM YHCIIEe U (PU3HMUECKUX 3HAHUII;

—HMHTEpeC K NPaKTUUECKOMY U3YUYEHHIO Tpodeccuil, CBsI3aHHBIX C (PU3UKOI;

7) 3KOJIOTHY€CKOr0 BOCIIMTAHUSA:

—OpHUEeHTAlMs Ha MPUMEHEHHE (PU3NYECKUX 3HAHWM IJIs pelIeHUs 3a7ad B 00JacCTH OKpYKalolled cpeibl, MJIaHUPOBAHUS MOCTYIKOB U OLEHKU HX
BO3MOKHBIX ITOCIEACTBUM I OKPYKAKOILIEH Cpebl;

—0CO3HaHUe TI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOOIIEM U IyTel UX PEeIICHHUS;

8) apanTanyu K U3MEHSIOMUMCS YCJIOBUAM COIMATBHON M IPUPOJIHOM Cpeabl:

—MOTPEOHOCTH BO B3aMMOJICHCTBUM MPY BBHITIOTHEHUH UCCIICOBAHUN 1 MPOESKTOB (PU3MUYECKON HAMPAaBICHHOCTH, OTKPBITOCTh OTIBITY U 3HAHUSIM JIP YTUX;
—IIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JEATEIbHOCTD;

—NOTPeOHOCTH B (JOPMUPOBAHUYU HOBBIX 3HAHUI, B TOM 4Hciie GOPMYIUPOBATH UICH, TOHATUS, TUIIOTE3bl O (PU3NYECKUX OOBEKTAX U SBIICHUSX;
—O0co3HaHue AePUIUTOB COOCTBEHHBIX 3HAHUHI U KOMIETEHTHOCTEH B 001acTH (DU3HKHY;

— IUIAaHUPOBAHKUE CBOETO PAa3BUTHSI B IPUOOPETEHUHU HOBBIX (DU3MUECKUX 3HAHUM;

— CTpeMJICHHE aHAJTU3UPOBATh U BBISIBIISATH B3aUMOCBSI3U IPUPO/Ibl, O0IIECTBA M SKOHOMHKH, B TOM YHMCIIE C UCIIOJIb30BaHUEM (PU3UUYECKUX 3HAHUI;

— OLIEHKA CBOUX JCUCTBUI ¢ yUETOM BIIMSHUS Ha OKPYXKAIOILYIO CPEY, BOBMOKHBIX I100aIbHBIX MOCIEICTBUMA.



METAIIPEIMETHBIE PE3YJIbTATHI

B pesynprare ocBOeHHS ~TporpaMMel 1Mo  (HU3UKE HA YpOBHE OCHOBHOTO oOmero oOpasoBanuss y oOywaromerocs OymyT
cOpMHUpPOBAHEI MeTanpeIMeTHbIe Pe3yJbTaTbl, BKIIOUYAIOIINE IT03HABATEIbHBIC YHHBEpPCAJIbHbIC Y4eOHBIE JCHCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCaJIbHbIE yueOHbIE IEUCTBUS, PETYIATUBHbIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTebHbIE YHUBEpPCAJIbHBbIC yqeﬁnble JelcTBUS
ba3oBble Jornveckue aelicTBUS:

BBISBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKUA OOBEKTOB (SIBJICHUN);

yYCTaHaBJIWBATh CYIIECTBEHHBIN NPU3HAK KIIACCU(PUKAIINKA, OCHOBAHUS JUIsl 0000IIEHNS U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B pacCMaTPUBAEMbIX (paKTaX, TaHHBIX W HAOTIOACHUSIX, OTHOCSIINXCS K (PU3UYECKUM SIBIICHUSIM;
BBISIBJISITH TTPUYMHHO-CJICACTBEHHBIC CBS3U MPU M3yYEHUN (PU3UUECKHUX SBICHHUN W MPOIECCOB, JIENAaTh BBIBOJBI C MCIOJb30BaHUEM JIETYKTHBHBIX U
WHIYKTUBHBIX YMO3AKITIOYCHUH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3MUECKUX BEITUYNH;

CaMOCTOSITEIPHO BBIOMpATh CMOCO0 pemieHus ydeOHo# (u3mveckoil 3amadu (CpaBHEHHWE HECKOJbKHWX BapHUAHTOB pEIICHHS, BHIOOP Hambosee
MOAXOJIALIETO C YUETOM CAMOCTOSATEIBHO BBIACIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

HCITIOJIb30BAaTh BOIIPOCHI KaK I/ICCJ'IC,Z[OBaTeJ'IBCKI/Iﬁ WHCTPYMCHT IIO3HAHU,

IIPOBOAUTE IO CAMOCTOATCIBHO COCTABJICHHOMY ILJIaHY OIIBIT, HECJIOKHBIN (bHSH‘IeCKPlﬁ OKCIICPUMCHT, HEOO0JIBIIIOE HCCICJ0BaHUC (1)I/ISI/II‘ICCKOI"O
SIBJICHUS,

OLCHUBATh HA IPUMCHUMOCTE U TOCTOBCPHOCTH I/IH(bOpMaHI/IIO, MOJIYYCHHYIO B XOJ1€ UCCIICAOBAHUSA WU DKCIICPUMEHTA,

CaMOCTOATCIBHO (bOpMYJ'II/IPOBaTB 0606H_ICHI/I$I W BbIBOJIBI 11O PE3yJibTaTaM HpOBCI[éHHOFO Ha6J'II-O,I[eHI/Iﬂ, OIIbITa, UCCIICAOBAHMUAA,

IIPpOrHO3HUpPOBATb BO3MOKHOC z(aﬂbHeﬁmee pa3sBUTHUC (bHSH‘ICCKPIX IMpoLeCCOB, a TAKIKC BbIABUT'ATH IIPCAIIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCIIOBUAX
1 KOHTCKCTax.

PabGora ¢ undopmanmeii:

MPUMEHTHh Pa3UYHbIE METOJbI, MHCTPYMEHTHI U 3alpocChl MpU MOUCKEe W 0TOOpe MH(MOPMALMK WM JAHHBIX C YIETOM MPEATOKEHHON ydueOHOM
¢buznueckot 3a1a4u;



aHAJM3UPOBATh, CUCTEMAaTH3UPOBATh U MHTEPIIPETUPOBATh HH(POPMALIUIO PA3IMUYHBIX BUI0OB U (DOPM MpeICTaBICHUS;
CaMOCTOSITEIIbHO BBIOMpPATh ONTUMAIbHYIO (HOpMY NpeiCTaBiICHUs HMHPOPMALUU U HILTIOCTPUPOBATh pELIacMble 33aJauyd HECIOKHBIMU CXEMaMH,
ararpaMMamMu, HHOU rpaduKoi 1 nX KOMOWHAIHSIMU.

KOMMyHI/IKaTHBHI)Ie YHuBEpPCaJIbHbIC yqeﬁnble JelCcTBHUA:

B X0Jie 00CYXJIeHUsI Y4eOHOTO MaTepuaia, pe3yJbTaToB Jab0paToOpHBIX pabOT M MPOEKTOB 3a/aBaTh BOIMPOCHI MO CYIIECTBY O0OCYXIaeMOU TEMbI U
BBICKA3bIBATh UJICH, HAIICIICHHBIC HA PEIICHHUE 3a/1a4H U TOIIepKaHUE 0IaroKenaTeIbHOCTH OOIECHUS;

COITIOCTABJIATH CBOU C}’)KILCHI/ISI C CY)K)IGHI/ISIMI/I Ilpyrnx y‘-IaCTHI/IKOB Jauajora, 06Hapy)KI/IBaTI) pa3anHe " CXOIACTBO HOSHHHﬁ;

BBIpa)KaTI) CBOHO TO'—IKy 3p€HI/I$[ B YCTHI)IX U IINCbMCHHBIX TECKCTax.,

MyOJIMYHO MPEJCTABIATH PE3YIbTATHI BBIMOJIHEHHOTO (PU3MUYECKOTO OMBITA (IKCIIEPUMEHTA, UCCIIEI0BAaHUs, IPOEKTA);

MMOHUMATh U UCHOJIB30BaTh MPEUMYIIECTBA KOMAH/IHON U MHIUBUIYaIbHON paOOThI MPU PELIEHUH KOHKPETHOH (pu3ndeckoi mpoosieMsl;

MIPUHUMATH I[EJIM COBMECTHOH JISATEIIbHOCTH, OPraHU30BBIBATH JICUCTBHUS 110 €€ TOCTHKCHHIO: PACTIPEICIIATE POJIH, 00CYXIaTh TIPOIECCHI M PE3yIbTaThI
COBMECTHOM pabOThI, 00001IaTh MHEHHUST HECKOJIBKUX JIFO/ICH;

BBITIOJIHATH CBOKO HAaCTh pa60TI)I, o0oCTUurasd Ka4€CTBEHHOTO pGSYJ'IBTaTa 110 CBOCMy HanpaBneHmo nu KOOp)II/IHI/Ip}ISI CBOU HeﬁCTBHH C JIpyrI/IMI/I qJICHAMHA
KOMAaH/IbI;

OIICHMBATh KAYECTBO CBOEr0 BKJIaJa B OOLIUI MPOIYKT MO KPUTEPUSIM, CAMOCTOSITEIbHO CPOPMYITHMPOBAHHBIM YYaCTHUKAMU B3aHUMOJCHCTBHSL.

PeryasiTuBHbIe YHHBepPcaJbHbIE YUeOHbIE 1elCTBUS

Camoopranuszanmsi:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYalHUSIX, TPEOYIOUUX ISl perieHus pU3nUecKux 3HaHUM;

OPUEHTUPOBATHCS B PA3IUYHBIX MMOAX01aX MPUHATHUS pelleHU (MHAUBUAYaIbHOE, IPUHITHE PEIICHUS B TPYIIe, IPUHATHE PELICHUHN IPYIIOi);
CaMOCTOSITENIBHO COCTABJIATh AITOPUTM pelIeHUs (PU3NYECKON 3a/lauM WM IUJIaHa UCCIIEIOBAHUS C YYETOM HMMEIOIIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBATh MpeJlaraeMble BApUaHThI PEILICHUH;

JieNaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

AaBaTb a/ICKBATHYIO OLCHKY CUTYyallun U MpCjiaraTh IJiaH eé HU3MCHCHUA,
O0OBACHATH IMPUYNHBI JOCTUXXCHUSA (He)lOCTI/I)I(eHI/IH) PE3YIbTATOB ACATCIBHOCTH, 1ABATh OLICHKY HpI/IO6peTéHHOMy OIIBITY,



BHOCHUTH KOPPEKTHUBBI B ICATEILHOCTD (B TOM YHCJIE B XOJ BBIIIOJHEHUS (PU3MYECKOTO UCCIICIOBAHUS WIIM IPOEKTa) Ha OCHOBE HOBBIX 0OCTOSTENLCTB,
M3MEHUBIINXCSA CUTYallUl, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LEIU U YCIOBUAM;

CTaBHUTH ce0s1 Ha MECTO JIPYTrOTo YeJI0BeKa B X0JI€ CIIOPa WM AUCKYCCHU HAa HAYYHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHHSI U JIOTUKY JPYToTO;
MPU3HABATH CBOE MPABO HA OMIMOKY NIPU PEeIICHUN (PU3UUECKUX 3a71a4 WU B YTBEPKICHHUIX Ha HAyYHBIE TEMBI U TAKOE JK€ TPABO JPYroro.

NPEAMETHBIE PE3YJIbBTATBI
K xonIy o0yuenust B 9 kj1acce npeamMeTHbIe pe3ysibTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTh Y OOYUAIOIINXCS YMEHUMN:

HCII0JIb30BATh MOHATHS: CHCTEMa OTCU€Ta, MaTepuabHasi TOYKA, TPAEKTOPHs, OTHOCUTEIbHOCTh MEXaHUYECKOTO JBMKEHUs, Aedopmanus (yrnpyras,
IJIacTUYECKas), TPEHUE, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3KH, IEHTP TsHKECTH, a0COJIIOTHO TBEPAOE TENO, LEHTP TKECTH
TBEPAOrO Tela, paBHOBECHE, MEXaHWYECKHE KoJieOaHWs M BOJHBI, 3BYK, HHOPa3BYK M YJIbTPa3BYK, JJIEKTPOMAarHUTHBIE BOJHBI, IIKaia
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTAIbHO30PKOCTb, CIIEKTPhI UCITYCKAaHUS U MOTJIONIEHUS, anb(a, OeTa- U raMMa-u3IydeHus, U30TOTbI,
sIepHast SHEPreTHKa;

pasnuyath sBJIeHUs (paBHOMEPHOE M HEPAaBHOMEPHOE MPSAMOJIMHENHOE IBMKEHHE, PAaBHOYCKOPEHHOE MPSMOJIMHENHOE BUKEHHE, CBOOOJHOE MajJieHUE
T€J, pABHOMEPHOE JIBIXKEHUE 110 OKPYKHOCTH, B3aUMOJICHCTBHUE TEJ, PEAKTUBHOE JBIKEHHE, KoJiebaTeIbHOE ABMKEHUE (3aTyXalolUe U BEIHYK/IEHHBIE
KoJjebaHus), pe30HAHC, BOJHOBOE JABHM)KEHUE, OTPaKEHHE 3BYKa, MPSMOJIMHEWHOE paclpoCTpaHEHHE, OTpaKEHHE M IMPEJIOMIIEHHE CBETa, MOJHOE
BHYTpEHHEE OTpaK€HUE CBETa, pa3joKeHHe OeIoro cBeTa B CHEKTP M CJI0XKEHHE CHEKTPAIbHBIX IIBETOB, IWCIEPCHUS CBETa, €CTECTBEHHAs
PaAMoOaKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOTO CHEKTpa M3JIy4yeHHUs) MO OIMUCAHUI0 HUX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (GU3NYECKOE SBIICHUE;

pacrno3HaBaTh MIPOSBICHUE U3YUYCHHBIX PU3NYECKUX SIBJICHUHN B OKPYKaIOIIeM MHUpe (B TOM 4ncie (pu3nueckre siBICHUs B IPUPOJIE: IPUIIUBLI U OTJIMBBI,
nBukeHue ianetT CoJIHeYHON CHCTEMBI, PEaKTUBHOE JABHKEHUE KUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB KUBOTHBIMU, 3€MIIETPSICEHHE, CEIiCMUYECKUE
BOJIHBI, I[yHAMH, 3XO, LIBETa TE€J, ONTHUYECKHUE SBJICHUS B MPUPOJE, OMOJIOTHYECKOE JEHCTBUE BUIAMUMOIO, YAbTPAa(PHUOIETOBOIO M PEHTIEHOBCKOIO
U3ITy4YeHUH, eCTECTBEHHBIN PaIMOAKTUBHBIA (POH, KOCMUYECKHE JIyYH, PAIMOAKTUBHOE U3Iy4€HHUE MPUPOTHBIX MUHEPAJIOB, IEHCTBUE PAIMOAKTHBHBIX
M3Iy4YeHUH Ha OpPraHu3M 4eJOBeKa), MPU 3TOM MEPEBOJUTH MPAKTHYECKYIO 3a7ady B Y4eOHYIO, BBIACTSATH CYIIECTBEHHBIE CBOMCTBa (TMPU3HAKH)
(bu3HYECKUX SBJICHUN;

OTHCHIBATh HM3YYCHHBIE CBOMCTBA Tel M (PU3MUECKUE SIBICHUS, UCIOJB3YS (U3NYECKUE BEIMYMHBI (CpPelHss W MTHOBEHHas CKOPOCTh Tela IMpHU
HEpPaBHOMEPHOM JIBIKEHUH, YCKOPEHUE, IEPEMEICHHE, TTYTh, YII0Basi CKOPOCTh, CUJIa TPEHUS, CUJIa YIIPYTOCTH, CUJia TSHKECTH, YCKOPEHUE CBOOOTHOTO
MaJieHusl, BEC Tella, UMIYJIbC TeJa, UMITYJIbC CUIIbI, MEXaHUYeCKasi paboTa U MOIIHOCTh, MOTEHIIMAIbHAS SHEPTUs TeJa, MOJHITOr0 HaJl IOBE PXHOCTHIO
3eMJIM, IOTeHIIUAJIbHAsI PHEPTHs CKATOM MPYKUHBI, KUHETUYECKash SHEPTHUsl, TOJHAsI MEXaHU4ecKasi PHeprusi, Mepruoji U 4acToTa KoJeOaHUi, JIMHA
BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, TIOKa3aTellb MPEJIOMIICHHSI CPE/Ibl), TPH OMMMCAHUY MPABUIHHO TPAKTOBATh (DU3HUECKUI CMBICIT



UCTIOJb3yEMbIX BEIMYUH, 0003HAUCHHSI M E€IMHUIBI (PU3NUYECKUX BEIWYHH, HAXOJUTH (DOPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIUYHHY C
JIPYTrUMH BETMYNHAMH, CTPOUTH TPaQUKH N3YYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIMYNH;

XapaKTepu30BaTh CBOWCTBA Tell, (PU3MUYECKHE SBICHUS U MPOIIECCHI, UCIOB3Ys 3aKOH COXPAHEHUS SHEPTUH, 3aKOH BCEMUPHOTO TATOTCHHS, IPHHIINAI
CYINEPIO3UINH CUJI, TPUHIIUIT OTHOCUTENIbHOCTH ["anuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa, 3aKOHBI OTPayKEHUS U NPEIOMIIEHHSI CBETA,
3aKOHBI COXPAaHEHUS 3apI0BOTO M MAacCOBOTO YHCEN MPH SACPHBIX PEAKIHUAX, IIPH 3TOM JIaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aIMCHIBATH €0
MaTeMaTHYECKOE BbIPAKEHUE;

00BSICHATH (PU3UYECKHE TPOLIECCHI M CBOMCTBA TEJI, B TOM YHCJIE M B KOHTEKCTE CUTYallnil TPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BhISIBIATH MIPUIHHHO-
CIICZICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHE M3 2—3 JIOTMYECKHX IIaroB C OMOPOH Ha 2—3 M3y4eHHBIX CBOWCTBA (PM3UYECKUX SBICHHH, (PU3MUECKHX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemath pacuéTHble 3a7auu (ONMUparoIIKUecs Ha CUCTEMY U3 2—3 ypaBHEHUH ), UCHIOJIb3YsI 3aKOHBI U (JOPMYJIbI, CBA3bIBAIOIINE (PU3NUECKUE BETUUUHBL: Ha
OCHOBE aHaJIM3a yCJIOBHS 3a/1a4M 3allMChIBaTh KPATKOE YCIOBHE, BBISIBIATH HEJAOCTAIOIIME WM W30BITOUHBIE JaHHbIE, BHIOMPATh 3aKOHBI U (POPMYJIBI,
HE0OXO0IMMBIE JUIs PEIIEeHNUs, IPOBOINUTh PACYETHI U OLIEHUBATh PEATUCTUYHOCTD NOJYYEHHOTO 3HaUeHUs (PU3MUeCKON BEIUYUNHBI,

pacrno3HaBaTh NpoOIeMbl, KOTOPHIE MOKHO PEIIUTH IPU MOMOILIU (GU3NUYECKUX METOI0B, UCIIOJIBb3Ys ONMKUCAHUE UCCIIEIOBAHUS, BBIACSATH IPOBEPSIeMOe
MIPEIO0JI0KEHNEe, OLEHUBATh MPABUIBLHOCTh MOPSIKA MPOBENEHUS MCCIEA0BAHUS, JIeJaTh BBIBOJIbI, HHTEPIPETUPOBATh PE3YAbTAThl HAOMIOAEHUN U
OTIBITOB;

MIPOBOJUTH OMBITHI [0 HAOMIONEHUIO (PU3UUECKUX SIBJICHUM MM (PU3NUECKUX CBOMCTB Tel (M3ydyeHue BTOporo 3akoHa HploTOHA, 3aKOHA COXpaHEH ust
SHEpPruM, 3aBUCUMOCTb TIEpH0/ia KOJeOaHUN MPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTb OT aMILIUTY/Abl MaJIbIX
Kosie0aHUH, MPAMOJIMHENHOE PACIIPOCTPAHEHHUE CBETA, Pa3Io’KEHHE OEJIoro CBeTa B CIEKTP, U3yUEHHE CBOMCTB M300pakeHUs B IUIOCKOM 3epKaje U
CBOMCTB M300pakeHUs MpeaMeTa B COOMPAONICH JIMH3E, HAOIIOICHUE CIUIONIHBIX M JTMHEHYATHIX CIIEKTPOB M3JIYUCHHS): CAMOCTOATEILHO COOMpaTh
YCTAHOBKY U3 N30BITOYHOrO Habopa 000py10BaHMs, ONUCHIBAThH XOJI OIBITA U €r0 pe3ybTaThl, (POPMYIHMPOBATH BHIBOIbI;

IIPOBOJIUTH INPH HEOOXOAUMOCTH CEpPHI0 MNPSMBIX H3MEPEHUH, OMNpeaessisl cpelHee 3HadeHHe Hu3MepseMoil BenuuuHbl ((PokycHoe paccTosiHue
cobuparoeii TMH3b1), 000CHOBBIBATH BHIOOP CIIOCc00a M3MepeHus (M3MEepUTEIHLHOTO TpUOopa);

IIPOBOJIUTh MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3MUYECKMX BEJIMYMH C HCIHOJIb30BAHUEM NPSAMBIX H3MEPEHHH (3aBUCUMOCTh IIyTH OT BPEMEHH IpHU
PaBHOYCKOPEHHOM JIBMKEHMM 0€3 HadalbHOM CKOpOCTH, MEpHoAa KoJIeOaHWH MaTeMaTHYeCKOro MAasTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIJa
OTpa)KE€HMs CBETa OT yrJja MajJieHus M yIila NpeloMJIeHUs OT yIyla HaJeHHs): IUIaHUPOBaTh HCCIIENOBAaHHE, CAaMOCTOSITEILHO COOMpATh YCTAHO BKY,
(bUKCUPOBATH pPe3yIbTAThI OJIYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BUE TAOIUL] U TpapUKOB, 1eJ1aTh BBIBOBI 10 PE3YJIbTaTaM UCCIEI0BAHNUS;
IIPOBOJIUTh KOCBEHHbIC M3MEPEHUs: (PU3MUECKUX BEIMYMH (CPEIHssI CKOPOCTh M YCKOPEHHE Tesla MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHUE
CcBOOOJTHOTO MaJIeHUs], )KECTKOCTh MPYKHUHbI, KOAPPULIHUEHT TPEHUsI CKOJIbXKEHHUS, MEXaHU4ecKasi paboTa U MOLIHOCTb, YaCTOTa U IEepUOJ KojeOaHu
MaTeMaTU4YeCKOTO U MPYKHUHHOTO MasTHUKOB, ONTHYECKas CHUja cOOMparoLlei JMH3bI, PaJUOaKTUBHBIA (OH): IUIAHUPOBATh M3MEPEHUs, coOUpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBINOJHATH U3MEPEHHUs, CIEAysl MPEUI0KEHHOW MHCTPYKLUH, BBIYMCIATh 3HAUCHHE BEJIMUYMHBI U aHAJIM3HPOBATH
MIOJIy4EHHBIE Pe3y/IbTaThl C YUETOM 3aJJaHHOM MOTPELIHOCTH U3MEPEHUH;

coOuro1aTh MpaBmiia TEXHUKN O€30MIaCHOCTH MU paboTe ¢ J1abopaTopHbIM 000pYIOBAHUEM;



pa3nuyaTh OCHOBHBIC MPU3HAKUA M3YYCHHBIX (PU3MYECKUX MOJEINEH: MaTepraabHasi TOUKa, a0COIOTHO TBEPIOE TENIO0, TOYCUHBIN UCTOYHHUK CBETA, Ty,
TOHKAas JIMH3a, IUIaHETapHas MOJIENIb aTOMa, HYKJIOHHAs: MOJIEJb @aTOMHOTO SIApa;

XapaKTepU30BaTh MPUHITUITHI ICHCTBUS H3yYCHHBIX TPHUOOPOB M TEXHUUYECKUX YCTPOMCTB C OMOPOI HA X OMUCAHUS (B TOM YHCIIE: CIIUIOMETP, TaTUNKH
MOJIOXKEHUS, PACCTOSIHUSI U YCKOPEHHUS, PaKeTa, 3XOJIOT, OUYKH, MEPUCKOM, (oToamnmapar, ONTUUYECKHE CBETOBOJIbI, CIIEKTPOCKOIL, JTO3UMETP, Kamepa
Buiibcona), MCTiob3yst 3HAHUS O CBOMCTBAaX (PM3UICCKUX SBIICHUH M HEOOX0IMMBIC (PH3UYECKHE 3aKOHOMEPHOCTH;

MCIIOJIb30BAaTh CXEMbI i CXEMATUYHBIEC PUCYHKH M3YYCHHBIX TEXHUUYCCKHX YCTPOUCTB, H3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTHUECKUX MPOIECCOB TPH
pelIeHnn y4eOHO-TIPAKTHYSCKUX 3a/1a4, ONITUYCCKUE CXEMBI JUIS OCTPOCHHS H300paKEHUI B TNIOCKOM 3€pKajie M COOMPAIOIICH JTHH3E,

MPUBOJIUTH TIPUMEPHI (HAXOIUTh MH(DOPMAIHIO O MPUMEpPax) MPAKTHUYSCKOTO HCIIOJIB30BaHMS (DU3MYECKUX 3HAHWN B TOBCEIHEBHOUW JKU3HH IS
obecrieueHnst 0€30MACHOCTH TpU OOpaleHnd ¢ TpubopaMu M TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHMs 370pPOBbS W COOJOJIEHUS HOPM
3KOJIOTMYECKOTO TIOBEJICHHS B OKPYKAIOLIEH CPEIE;

OCYHIECTBJISITh TOUCK MH(OpManuu ¢Guznueckoro cojepxkaHusi B MHTepHETE, caMOCTOSITENIbHO (DOPMYIUpPysl TMOMCKOBBINA 3aMpoc, HAXOAUTh IMYTH
OTIpeIeTICHUs IOCTOBEPHOCTH TMOJTy4eHHOW WH(OPMAITUK HA OCHOBE UMEIOIINXCS 3HAHUHN U JOTIOJTHUTEIbHBIX HCTOYHHUKOB;

WCIIOJIb30BaTh MPH BBHIMOJTHEHUN YUCOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3MUECKOTO COACpP)KaHUsI, CIPABOYHBIC MAaTEPHAIIBI, PECYPChI
cetu MluTepHeT, BiaieTh MpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, TpeoOpa3oBaHus HHPOpPMAIIUK U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIC U YCTHBIE COOOIICHUS Ha OCHOBE HH(MOPMAIINH U3 HECKOJIHKUX UCTOYHUKOB (PU3UUECKOTO COIep KaHMS, TyO M IHO
MPEJICTABIISATh PE3YJIbTAThl MPOEKTHOW WJIN MCCIIEI0BATENBCKOM IEATEIIbHOCTH, MPU 3TOM I'PAMOTHO MCIOJIb30BaTh U3YYEHHbBIA MOHATHITHBIN anmapar
M3y4aeMoro pasjiena GU3NKH U COMPOBOXK/IATh BHICTYIUICHUE MPE3CHTAINEH C YIETOM 0COOCHHOCTEH ayIuTOPUU CBEPCTHUKOB.

TEMATHYECKOE IINIAHUPOBAHUE



Ne HavMeHOBaHUe pa3/ieJioB U TEM MPOrpaMMbl
n/o

Pa3ges 1. MexaHn4ecKue sIBJICHUS
1.1 MexaHu4yecKoe ABUXKEHUE U CIIOCOODI ero OMUCcaHus

12 BsaumojeicTBHE Te

1.3 3akoHbI coxpaHeHUS

HToro no pasageny
Pasjgen 2. MexaHn4ecKHe K0JIe6aHUA Y BOJIHBI
21 MexaHu4yecKkHue KojebaHUus

2.2 MexaHUYeCKHEe BOJIHbL 3BYK

HUTtoro no pasaeny

Bcero

10

20

10

40

15

KosnuecTBo yacoB

KoHTposibHbIE
paboThI

Pasaen 3. BJIeKTpOMaI‘HPITHOG moJie 1 3JICKTPOMATHUTHBbIE€ BOJIHbI

31 3JIEKTp0MaI‘HI/ITHOG IoJjie U 3JIEKTPOMAarHuTHLIE
BOJIHbI

HToro no pasgeny
Pa3aen 4. CBeTOBBIE ABJIEHUSA
4.1  3aKoHbI paclpoCcTpaHeHHUs CBeTa

4.2 JIuH3bI U ONITUYECKHE MPUOBOPHI

4.3 Passio’keHHue 6€JIOr0 CBETA B CIIEKTP

6

[TpakTHUyeckue
paboThI

AnekTpoHHbIe (IMbpPOBbIE) 06pa30BaTeIbHbIE

pecypchl

[[BubamoTeka LLOK
https://m.edsoo.ru/7f41a4a6]]

[[BubamoTeka LLOK
https://m.edsoo.ru/7f41a4a6]]

[[BubanoTeka LLOK
https://m.edsoo.ru/7f41a4a6]]

[[BubamoTeka LLOK
https://m.edsoo.ru/7f41a4a6]]

[[BubamoTeka LIOK
https://m.edsoo.ru/7f41a4a6]]

[[BubanoTeka LLOK
https://m.edsoo.ru/7f41a4a6]]

[[BubanoTeka IOK
https://m.edsoo.ru/7f41a4a6]]

[[BubanoTeka IOK
https://m.edsoo.ru/7f41a4a6]]

[[BubanoTeka LLOK
https://m.edsoo.ru/7f41a4a6]]



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

Ne HavMeHOBaHUe pa3/ieJioB U TEM MPOrpaMMbl KoJsinuecTBo 4acoB JnexkTpoHHbIe (UPpOBbIEe) 06pa3oBaTeNbHbIE

n/n Bcero  KoHTpoJsibHBIE [IpakTHyecKkue pecypcel
paboThI paboThI

HToro no pasgeny 15

Pa3gen 5. KBaHTOBbIE IBJIEHUS

5.1 HcnyckaHue U MOTJIOIEeHHE CBETa aTOMOM 4 0 1 [[BubauoTeka IIOK
https://m.edsoo.ru/7f41a4a6]]

5.2 CTpoeHHe aTOMHOTO siipa 6 0 1 [[BubanoTeka LLOK
https://m.edsoo.ru/7f41a4a6]]

53 dpepHble peakIuu 7 1 1 [[BubanoTeka LIOK
https://m.edsoo.ru/7f41a4a6]]

HUTtoro no pasaeny 17

Pa3aeu 6. [IoBTOpUTE/IBHO-0600 AU MOAYIb

6.1 [loBTOpeHHe U 06001eHHE COZlePKAHUS Kypca 9 0 0 [[BubamoTeka LIOK

dusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6]]
HUTtoro no paszeny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 3 25


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