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OBbACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢usmke (NMEKTUBHBINA Kypc) Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHus
COCTaBJIeHa Ha OCHOBE MOJIOKEHUH U TpeOOBaHUMN K pe3ysbTaTaM OCBOEHHUS Ha 0a30BOM YpPOBHE
OCHOBHOM oOpazoBarenbHOU mporpammel, npencraBieHHbpx B ®T'OC 00O, a takxe ¢ yuéToM
dbenepanbHOl paboueld mporpaMmbl BocTUTaHUs ¥ KOHIENIMH TpernojaBaHus y4eOHOTO
npeaMera «PusukKay.
Copneprxanue nporpaMMsl 1o ¢pu3uKe (JIEKTUBHBIA KypC) HANpaBleHO Ha (POPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYaloIIMXCS W OpraHu3alvio Hu3ydeHus (usmku Ha
JeSTeIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npenmera B peanmu3anuu  TpeboBanuit ®I'OC OOO K mIaHUPYEeMBIM JIMYHOCTHBIM U
METalpeIMETHbBIM  pe3ylbTaTaM  OOy4deHHs, a  TakkKe  MEXIpEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX YUYECOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHus.
[Iporpamma 10 (U3UKE(IIEKTUBHBIA KypC) YCTAHABJIMBACT pACIpEICICHHE y4eOHOTO
Marepuaia 1o rojgam oOydeHus (IO Kjlaccam), MpenajaraeT MPUMEPHYIO MOCIEeI0BATEIbHOCTD
U3y4eHHUs] TEM, OCHOBAHHYIO Ha JIOTUKE pa3BUTUS TPEIAMETHOTO COJACpKaHUS U ydére
BO3PACTHBIX OCOOCHHOCTEH 00YyJaronuXxcsl.
[Iporpamma 10  (Qu3uKe(dMEKTUBHBIN Kypc) pa3paboTaHa ¢ IeNbl0  OKa3aHUs
METOAMYECKON TTOMOIIY YUUTEIIO B CO3IaHUH paboueil mporpaMmbl 10 y4eOHOMY MpeIMeTYy.
Ou3mKa ABIAETCS CHCTEMOOOPa3yIOLUM JUIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHe 3aKOHBI JIe)KaT B OCHOBE MPOILIECCOB U SBJICHUH, N3Y4aeMbIX XHUMHEH,
Ouosiorueii, actpoHoMuel u (U3NIECKO reorpadueid, BHOCUT BKJIQJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, TPEAOCTaBIseT Hambosee SICHble 00pa3lbl MPUMEHEHHS HAyYHOTO METoja
MO3HAHUS, TO €CTh CIIOC00a MOMyYeHUs JOCTOBEPHBIX 3HAaHUH O MUpe.
Onna u3 TIaBHBIX 3a7a4 (PU3UIECKOTO 0Opa3oBaHMs B CTPYKType oOImero odpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TIpPaMOTHOCTM M HHTEpeca K Hayke Yy
00yJaromuxcs.
Wzyuenne ¢us3ukum Ha 0a30BOM YpOBHE MPEAINONIATaeT OBJIAJCHHE CIIEAYIOUIMMHU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOUIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:
® Hay4HO OOBSCHSTH SIBICHUS,
® OIICHUWBATh U MOHUMATh OCOOCHHOCTU HAYYHOTO UCCIICIOBAHUS;
® HHTEPHPETUPOBATH JAaHHBIE W WCIOIH30BATh HAyUYHBIC OKA3aTEbCTBA IS
MOJTyYEHHUS BBIBOJIOB.
Ilenn wm3ydeHus (U3MKKH HAa YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHMs OMpEEICHBI B
Konnenmuu npenoaaBanust yuebnoro npeamera «dusuka» B 00pazoBaTeIbHBIX OpraHU3AIMIX
Poccuiickoit ®enepaunu, pealu3ylOIUX OCHOBHBIE 00I1€00pa30BaTeNbHbIE TPOrPaMMBI,
yrBepxkaA€HHON pemenneM Komnernn MunucrtepctBa npocsemieHust Poccuiickoin ®enepaunn
(mpotoxou ot 3 nexabpst 2019 r. Ne [TK-4BH).
Lenun u3yveHus 3JJeKTUBHOI0 Kypca:
e npuoOpeTeHHe HHTepeca M CTpeMJICHHS OOydYaloIUXcsi K HAyYHOMY H3YYEHHUIO
IPUPO/IbI, PA3BUTHE UX MHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI!;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeEToJe TMO3HaHud U (hopMHupoBaHHE
HCCJIEIOBATEILCKOIO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

e (opmHupoBaHHE HAYYHOT'O MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHUs OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PH3HUKH;



¢dbopMHpOBaHUE TPEACTABICHUN O PO (PU3MKH JUIS Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccHoHaTbHON
JeSTeTLHOCTH, CBSI3aHHOM ¢ (DM3UKOM, MOJATOTOBKA K JAJIbHEHIIIEMY OOYYCHHUIO B 3TOM
HaHpaBHeHI/II/I.

JlocTuxkeHne S3TUX Ilellell mporpaMMbl 1Mo (U3MKE HA YpPOBHE OCHOBHOTO OOIIETO
o0Opa3zoBaHus 00€CIIeUNBACTCS PEIICHUEM CIISAYIONIHNX 3a1ay:

npuoOpeTeHre 3HaHWKW O JHUCKPETHOM CTPOEHUHM BEIECTBa, O MEXaHHUYECKUX,
TETUTOBBIX, DJIEKTPHUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSX;

npuoOpeTeHne yMEHHH ONUCBHIBaTh U OOBICHATH (PU3MUECKUE SBICHUS C
UCTIOJIb30BaHUEM TTOJTyYCHHBIX 3HAHUIA,

OCBOCHHME METOJIOB DEUICHHS TPOCTEHININX pacuETHBIX 3a7ad C HCIOJIb30BAaHHEM
(GU3NIECKUX MOJIEIICH, TBOPUECKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 33/1a4;

pa3BuTHE yMEHHWH HaOJIOAaTh TPHPOIHBIC SIBJICHHUS ¥  BBINOJIHSATH  OIIBITHI,
nabopaTopHble pabOThl M AIKCICPUMEHTAIBHBIC HCCICAOBAHUS C HCIIOJI30BaHHEM
U3MEPUTENbHBIX TPHOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ WH(pOpMaruend (U3HYECKOTO COACPIKAHUS, BKIIOYAS
UH(POPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSIX (U3UKH, aHAU3 U KPUTHYECKOE
OIICHUBaHHME UH(POPMAIINH,

3HAKOMCTBO O cepaMu mpodeCCHOHATHHON AESITeIHbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAHHBIMH Ha JIOCTHKCHHUSX (PH3MUECKON HAYKH.

Ha n3ydyenue ¢usnku ((37€KTUBHBIA KypC)) Ha YPOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHUs

otBogutcss 34 waca: B 9 kmacce — 34 waca (I wac B He;emo).



COJEP)KAHUE OBYYEHUA
9 KJIACC

Pa3zgen 1. Mexann4deckue siBJIeHHUA.

Mexanunueckoe nBuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHTEIBHOCTD
MEXaHUYECKOr0 JBMKECHHUSA. PaBHOMEpHOE MNpsIMOJMHEWHOE JBWXKEeHHE. HepaBHOMEpHOE
NpsMOJIMHEHOE JBH>KeHHE. CpelHsss MU MIHOBEHHAas CKOPOCTh Tejda IPU HEPABHOMEPHOM
JBUKEHUH.

VYckopenue. PaBHOyckopeHHOE mpsiMoiinHeliHOe nBkeHne. CBoOoaHOoe nagenune. OnbITh
lanunes.

PaBHOMepHOE nBMKEHHE MO OKpykHOCTH. [lepuon m yacrora oOpamenus. Jlunelinas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTEIBHOE YCKOPEHHE.

IlepBoiii 3akoH HeroTona. Bropoii 3akon Herotona. Tpetuii 3akon Hetotona. [lpuniun
CYNEPIIO3ULUU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cwia TpeHMs: cujia TPEHUS CKOJbXEHHSA, CHUJIAa TPEHHUS
MIOKOS1, APYTHE BUABI TPEHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOIO TATOTEHMs. YCKOpEHHUE CBOOOJHOTO MaICHHUS.
JBuxenne 1aHer Bokpyr Connpa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[epPErpy3KHu.

PaBHOBecue mMaTepuanbHOM TOUkH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tema
C 3aKpEIIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynee tena. U3menenue umnynbca. Mmnynbe cuibl. 3aKOH COXpaHEHUs MMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanudeckass paboTa U MOIIHOCTh. PaboTa cuil TsDKECTH, YNpyroctu, TpeHus. CBs3b
sHepruu U pabotel. [loTeHIuanbHas SHeprusi Tejna, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
[loTenumanpHas sHeprus cxaTod npykuHbl. Kunetndeckas sHeprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTHUU.

Hemoncmpayuu.

1. HaOmoneHue MeXaHH4ecKoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE MyTeH U TPACKTOPHUM JIBHXKEHHS OJIHOTO M TOTO K€ Tella OTHOCHUTEIHHO
pa3HBIX TEJN OTCUETA.

H3mepenune ckopocTy U yCKOPEHHS MPSIMOJIMHEUHOTO JIBUXKEHUS.

HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBHXKCHMUS.

Habmroienue 1BMKEHUs Tella 0 OKPY>KHOCTH.

Habmoienne MexaHUn4ecKuX sIBJICHUN, MPOUCXOAIINX B cucTeMe orcuéra «Tenexka»
npu €€ paBHOMEPHOM U YCKOPEHHOM JBM)KCHUU OTHOCUTENILHO KaOWHeTa (PU3HUKH.
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3aBUCUMOCTh YCKOPEHHS TeJla OT MacChl Teja U IEUCTBYIOIIEH Ha HETO CHIIBI.
Hab6nronenue paBeHCTBA CHJT TP B3aUMOJICHCTBUAN TEJI.

9. M3meHeHue Beca Tena NpU YCKOPEHHOM JIBH)KEHUH.

10. Ilepenaya uMmynbca npu B3aMMOACHCTBUU TEN.

11. IlpeoOpazoBaHust SHEPTHU IPU B3aUMOJICHCTBUH TEJI.
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12. CoxpaHeHue UMITYJIbCa IPU HEYIPYTOM B3aUMOAECHCTBUM.

13. CoxpaneHue UMIyibca Ipu abCOTIOTHO YIIPYroM B3aUMOJICHCTBUU.
14. HaGmroienne peakTUBHOTO JIBHXKCHHUS.

15. CoxpaHeHrne MEXaHUIECKOM YHEPTUU TTPU CBOOOHOM I1aJICHUH.



16. CoxpaHeHnEe MEXaHUYECKON YHEPTUU TP ABUKEHUU TeJIa MO IEHCTBUEM MPYKUHBI.

Pa3nen 2. Mexanu4veckne KoJje0aHUs U BOJHBI.

KonebarenpHoe aBmkeHue. OCHOBHBIE XapaKTEPHUCTUKH KOJEOAHUMN: TMEPHOM, 4YacToTa,
aMIUIUTyJa. MaTeMaTu4eckuii W TPYKUHHBIA MasTHUKU. [IpeBpamieHue »sHepruum npu
K0J1e0aTEeIbHOM JIBHKEHUU.

3aryxatomue kojeOanus. Beinyxkaennsle koneOanus. Pezonanc. MexaHnueckue BOJHBI.
CaoiicTBa Mexannueckux BOJH. [IpogonbHble U onepeyHble BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHndecKkue BOJIHbI B TBEPJOM TeJle, CEHCMUYECKHUE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHA. OTpaykeHue 3Byka. MHppa3Byk U yiabTpa3ByK.

Hemoncmpayuu.

Habmonenue xonebanuii Ten moj AUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Hab6nronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Hab6nronenue BeIHYKIEHHBIX KOJIEOaHUH 1 pe30HaHca.

PacnipocTpanenre npoAoiabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
Habmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

vk wnNn e

. AKycTHYeCKUH pE30HaHC.
Pa3ue.11 3. DJIeKTPOMArHUTHOE M0JIe ¥ 3JTeKTPOMArHUTHbIE BOJIHBI.
DJIEKTPOMarHUTHOE TOJIE. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBONCTBA 3JEKTPOMArHUTHBIX
BOJIH. [lIKkasia 35eKTpOMarHuTHeIX BOJH. VCIIONnb30BaHNE 3JIEKTPOMAarHUTHBIX BOJIH JIJISl COTOBOM
CBSI3H.
DneKkTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiiCTBa 3EKTPOMArHUTHBIX BOJIH.
2. BoJsiHOBBIE CBOMCTBA CBETA.
Pa3znen 4. CBeToBbI¢ IBJICHHS.
JlyueBasg moxenb cBera. Mcrounuku cBeta. I[IpsAMosMHENHOE pacpOCTpaHEHUE CBETA.
3atmenus Cosnia u JIynsl. Otpaxenne cBera. [mockoe 3epkano. 3aKOH OTpa)KEHHS CBETA.
[Ipenomnenue cBeta. 3aKoH npeaomiieHUs cBeTa. [lonHoe BHyTpeHHEe OTpakeHUE CBETA.
Hcnonp3oBanye NOJTHOTO BHYTPEHHETO OTPAKEHUSI B ONTUYECKUX CBETOBOAX.
Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToamnmapara, MHUKpPOCKONA U
Teneckona. ['a3 kak onTudeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.
Paznoxenue 6emoro cBera B criekTp. OnbiThl HetoToHa. Clio)keHHE CIIEKTPAIBHBIX I[BETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[IpsamonuHEeHOE pacipOCTpaHEHUE CBETA.
OTtpaxkeHue cBeTa.
[onmyyenne n300pa>keHMii B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKasiax.
IIpenomiieHue ceera.
OnTuyeckuii CBETOBO/I.
Xon tydeit B coOuparomei JTruH3e.
XoJ Tydei B pacCEerBaIOIICH JIMH3E.
[TomydyeHue n300pakeHUIA ¢ TTOMOIIBIO JIMH3.
. Ilpunrun pevictBus oToanmapara, MUKPOCKOIIa U TeIECKOTA.
10 Mopens rnasza.
11. PaznoskeHue 6eoro cBera B CIIEKT).
12. [Tomryuenue 6em10ro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.
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Pa3nen 5. KBanToBble iBJICHUS.

OmnsiThl Pesepdopna n nmanerapHas mozens aroma. Moaens atoma bopa. Mcmyckanue u
noTJIolieHue ceeta aroMoM. KBaHThl. JIuHelyaThie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- W ramma-usnydeHus. CTpoeHHWE aTOMHOTO sjpa.
Hykinonnass Mopmens aroMHoro sigpa. M3orombsl. PamnoaktuBHBIE TipeBpaieHus. Ilepuop
noJtypacnajaa aTOMHBIX siJiep.

SAnepHble peaky. 3aKOHBI COXPaHEHMsI 3apsAJ0BOI0 M MacCOBOIO YHMCE. DHEPIHUsl CBA3U
aToMHBIX saep. CBsa3p maccel U 3Hepruu. Peaknuum cuHTe3a u neneHus suaep. McrounHuku
sHepruu CoyHIA U 3BE3I.

Snepnas sHepretuka. JIeHCTBUS paJuOAKTUBHBIX U31y4YECHUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

CHexTpbl U3Iy4eHHS U TOTJIOLIECHHUS.

CrexTpsl pa3IuyHbIX Ta30B.

CnexTp BogoOpo/a.

Hab6nronenue tpexoB B kamepe BunbcoHna.

PaboTa cuéTunka HOHU3UPYIOMUX U3TyICHUM.

Perucrpanus u3inydeHus NpupoJHbIX MUHEPAIOB U MPOAYKTOB.

oA wWwNPRE



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA KYPCA HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

N3ydyenne ¢uszuku (NMEKTUBHBIA Kypc) Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHHUS
HampaBJIEHO Ha JOCTH)KEHHUE JIMYHOCTHBIX, METANpPEAMETHBIX W MPEIMETHBIX 00pa30BaTEIbHbBIX
pe3yJIbTaTOoB.

B pesymprare wusydeHwss (UMK HA YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS Yy
oOyuatorerocs: 0yayT c(hOpMHUPOBAHBI CIIEAYIONINE JIMYHOCTHBIE PE3YIbTAThl B YACTH:

1) maTprMoTH4YeCKOro BOCIIUTAHUSA:

— MIPOSIBIICHUE UHTEPECA K HICTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (pU3MUecKoi HayKH;
— LIEHHOCTHOE OTHOILIEHHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX--(DU3HKOB,;

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

— TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXICHHH OOIIECTBEHHO3HAYMMBIXH JTHUUYECKUX
npo0JieM, CBSI3aHHBIX C IPAKTHYECKUM MTPUMEHEHHEM JOCTHKCHUH (PH3UKU;

— OCO3HAHUE BAXKHOCTU MOPATbHO--3TUYECKHUX MMPUHIUIIOB B JEATEILHOCTH YUYEHOTO;

3) acTeTM4eCKOr0 BOCIIMTAHMS:

— BOCIPHUSTHE DSCTETUYECKHX KadyecTB (QHU3NYECKOM Hayku: €€ TapMOHUYHOTO TOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

— OCO3HaHME LIEHHOCTU (hU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHPA, OCHOBBI
Pa3BUTHUS TEXHOJOTUH, BAXKHEHUILIEH COCTABIISAIOLIEH KYIbTYPBI;

— pa3BUTHE HAYYHOH JIFOO03HATEIHHOCTH, HHTEPECA K UCCIIEIOBATEIBCKON e TEIbHOCTH,

5) popmupoBanus KyJbTYPbl 310POBbSl 1 IMOIHOHAJIBHOIO 0JIATONOJIYYHS:

— OCO3HaHHE IIEHHOCTH Oe30macHoro obpasa >XKM3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MHpE,
BaXHOCTU MpaBHJI 0€30MacHOrO MOBEACHUS Ha TPAHCIOPTE, Ha J0OpOrax, C SJIEKTPUUYECKUM U
TEIJIOBBIM 000PYI0OBaHUEM B IOMAILIHUX YCIOBHUSX;

— chOpMHUPOBAHHOCTh HaBbIKa pedIeKCHH, MPU3HAHKE CBOETO MpaBa Ha OMIMOKY W TAKOTO Ke
IpaBa y Apyroro 4ejaoBeKa;

6) TPy10BOT0 BOCIIUTAHMS:

— AaKTHBHOE y4yacTHE B pEIICHUM MPaKTHYEeCKHX 3aJady (B paMKax ceMbd, 00pa3oBaTelbHOM
OpTraHM3aIy, TOPOAa, Kpas) TEXHOJOTHYECKOW M COIMAIBHON HANpaBlIEHHOCTH, TPEOYIOIIMX B
TOM 4ucle U (U3NYECKUX 3HAHUII;

— WHTEpPEC K MPaKTUIECKOMY H3y4eHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOI;

7) 3K0JIOTMYEeCKOr0 BOCTIUTAHUSA:

— OpHUEHTAaIMsI Ha MpUMEHEHNe (PU3MUECKUX 3HAHWM JUIS PEIICHUS 3a/1a4 B 00JIACTH OKPYKAIOMICH
Cpelpl, MIAHUPOBAHUS MOCTYNKOB M OLIEHKH HMX BO3MOXXHBIX IOCIEICTBUN MJI OKpYXaromieu
Cpelibl;

— OCO3HAHME TJI00ATFHOTO XapaKTepa KOJOTHYECKUX MPOoOJIeM U IyTel UX pelieHus;

8) apanTanumM K M3MEHSIIOIIUMCH YCJIOBHSAM COUMAJILHON M MPUPOIHOH Cpeabl:

— MOTpPeOHOCTh BO B3aUMOJICHCTBUU IPU BBITOJHEHUU HCCIEIOBAHUM M MPOEKTOB (U3NYECKOM
HaIPaBJICHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSIM JIPYTHUX;

— MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTU YEPEe3 MPAKTUUYECKYIO JeATEIbHOCTh;

— noTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUIl, B TOM uucie (GOpMyIupoBaTh UAEU, MOHATHS,
TUIOTE3bI O (PU3HUECKUX OOBEKTAX U SIBICHUSIX;



— 0CcOo3HaHME Ae(PUINTOB COOCTBEHHBIX 3HAHHI U KOMIIETEHTHOCTEH B 00J1acT! (DU3UKH;

— IUTAaHWPOBAHKE CBOETO PA3BUTHSI B IPHOOPETEHNH HOBBIX (PM3NYECKUX 3HAHUH;

— CTpPEMJICHUE aHAJTM3UPOBATh U BBISBIATH B3aUMOCBSI3U MIPUPOJIbI, O0IIECTBA U IKOHOMHKH, B TOM
YHCIIe C NCTIONIb30BaHNEeM (DU3NIECKUX 3HAHUH;

—OIIEHKAa CBOMX ACHCTBHI C Y4ETOM BIMSHHS Ha OKPYXAIOUIYIO CPEAy, BOZMOXHBIX TTI00aIbHBIX
MIOCJICICTBUM.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBOeHHS POrpaMMbl IO PU3MKE HA YPOBHE OCHOBHOTO OOIIEro 00pa30BaHUS
y oOygatomerocs OyayT chopMupoBaHbl MeTampeaMeTHble Pe3yJbTaThl, BKJIIOYAIONINE
MO3HABATEIbHBIC YHUBEPCAJIbHBIC YUEOHBIC JCHCTBUS, KOMMYHUKAaTHBHBIC YHHBEpCAIbHBIC
yueOHbIe NeHCTBUS, PEryIATUBHbBIC YHUBEPCAIbHbIE YUeOHbIe NEHCTBHUS.

ITo3naBaTenbHBIC YHHBePCAJIbHbIE Y4eOHbIE NeHCTBHUS

Ba3oBble JJornyeckue aeicTBHA:
® BBIBIATH M XapaKTEPU30BaTh CYIECTBEHHbIE TPU3HAKU OOBEKTOB (SIBICHUN);
® YCTAaHABIIMBATH CYIIECTBEHHBIN MPU3HAK KiIacCU(PHUKAIMU, OCHOBAHUS JJisi 0000meHus U
CpaBHEHUS,
® BLIBIATH 3aKOHOMEPHOCTH M TMPOTHBOPEUUS B paccMaTpUBaeMbIX (pakTax, JaHHBIX U
HaOJIOIEHUSAX,, OTHOCAUINXCS K (PU3UUECKUM SIBIICHUSIM;
® BLIBIATH NPUYMHHO--CJIEACTBEHHBIE CBS3U MPU M3YyYEHUH (PU3UUECKUX SBICHUA U
MPOLIECCOB, JielaTh BBIBOABI C HCIIOJIB30BAHMEM JEAYKTUBHBIX M HWHAYKTHBHBIX
YMO3aKITIOYCHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3SIX (DU3HMUECKUX BEIIUYNH;
® CaMOCTOSITEIHLHO BBIOMpATh CIOCOO perieHus yuyeOHoW (u3nyueckor 3amadu (CpaBHEHHE
HECKOJIbKUX BapMaHTOB pELICHHsA, BBHIOOp Hauboyee TMOAXOIAIIETO0 C  Y4ETOM
CaMOCTOSITENTLHO BBIZICIEHHBIX KPUTEPUEB).
Ba3oBble ucciaenoBarejabcKue NeHCTBUA:
®  ICIIOJIB30BATh BOMPOCKHI KaK UCCIIE0BATEIbCKUNA HHCTPYMEHT MTO3HAHUS;
® TIPOBOJIUTH MO CAMOCTOSITENIFHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXHBIM (DU3NUECKUN
AKCIIEPUMEHT, HEOOJIbIIIOE HCCTeI0BaHNe (PU3NUECKOTO SIBICHMUS,
® OIICHUMBaTh HAa NPUMEHUMOCTh U JOCTOBEPHOCTh HMH(OpPMAIMIO, MOJYYEHHYIO B XOJIe
WCCIIEIOBaHMS WM HKCIIEPUMEHTA;
®  CaMOCTOATENFHO (POPMYIHPOBATH OOOOIIEHHUS U BBIBOJIBI IO pe3yJibTaTaM MPOBEIEHHOTO
HaOJI0/IEH NS, OIIbITA, UCCIIEIOBAHMS,
® [IPOTHO3UPOBATH BO3MOXKHOE AalibHEHIee pa3BUTHE (PU3MUECKHUX IMPOIECCOB, a TaKXKe
BBIIBUTATh MPEINOJIOKEHNS 00 UX PA3BUTHUHU B HOBBIX YCIOBUSAX M KOHTEKCTaX.
Padorta ¢ undopmanmeii:
® IPUMEHATh paA3IUYHbIE METO/bl, MHCTPYMEHTBHl M 3alpochl NpU TOUCKE U OTOOpe
nH(OpMALIMY WK TaHHBIX ¢ YYETOM MpeUI0KEHHOM yueOHoM (pusnueckoit 3a1auu;
® aHaJIM3UPOBATh, CHUCTEMATU3UPOBATh M HWHTEPIPETHPOBATH HH(OPMALMIO PASITUYHBIX
BUJIOB ¥ (DOPM MpeACTaBICHUS;



CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJbHYIO (OopMy mpencTaBieHUs HHGOpMAIMH U
WITIOCTPUPOBATh pelIacMble 3aJaddl HECIOKHBIMH CXEMaMHM, JHarpaMMaMH, WHOW
rpaduKoi U UX KOMOMHAITUSIMU.

KoMMmyHuKaTHBHBIC yHHBepcaibHbIe y4eOHbIe JeHCTBUSA:

B X0JI¢ 00CY)KJIeHUsI y4eOHOT0 MaTepuraia, pe3yabTaToB J1abopaTOPHBIX padOT U MTPOCKTOB
3a/1aBaTh BOIMPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMbI U BBICKA3bIBATh UICH, HAIlCICHHBIC
Ha pelIeHHe 3a/1a4M U MOIepKaHue OJaroKenaTeIbHOCTH OOIICHUS;

COMOCTABJIATh CBOM CYXACHHS C CYXKICHUSMH JAPYTUX YYaCTHUKOB JHAJIOTa,
O0OHapyXHBaTh PA3TUYHE U CXOJICTBO IMO3HIIHIA;

BBIP2XKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

nyOJIMYHO  TPEACTABISITH  PE3YNbTAThl  BBIMOJHEHHOTO  (U3MYECKOTO  OIBITa
(3KCTIEpUMEHTA, UCCIIEIOBAHMUS, IPOEKTA);

MOHUMATh U HUCIIOJIB30BATh MPEUMYIIECTBA KOMAHAHON U WHANBUAYAILHON paOOTHI IIpH
pelIeHuN KOHKPETHON (PU3UYECKOM MPOOIEMBI;

MPUHUMATh LEJIU COBMECTHOW JESITEIbHOCTH, OpPraHU30BBIBATH JCHUCTBUSA IO €€
JTOCTIDKCHHIO: PaCIPEACNIATh POJU, OOCYXKJaTh MPOIECChl W Pe3yJbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOJICH;

BBITIOJIHATh CBOIO 4YacTh palOTHI, JOCTUTAs KAadyeCTBEHHOTO pe3yibTaTa IO CBOEMY
HaIpaBJICHUIO ¥ KOOPAUHUPYS CBOU JACHCTBUS C IPYTUMHU WICHAMH KOMaH/IbI;

OIICHUBATh KA4eCTBO CBOETO BKJIaJia B OOUTMH MPOAYKT IO KPUTEPUSIM, CAMOCTOSATEIHLHO
chOpMyITUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIe yHHBepcaJIbHbIe y4eOHbIe AelicTBUS

Camoopranuszauus:

BBISIBISITH TPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYalMAX, TPEOYIOUIMX Ui PEIICHHS
(hU3UYECKUX 3HAHU;

OPMEHTHPOBAThCA B PA3IMYHBIX IOJXOAAX TPHHATHS pEIIeHHH (MHIUBHIyaIbHOE,
NPUHATHE PEIICHNUs B TPyIINe, IPUHITHE PELICHNI TPyInoN);

CaMOCTOSITENIFHO COCTABIIATh AJITOPUTM pEIICHHS (QU3NYECKOW 3a7aud WIM IIJIaHa
UCCIICIOBAaHUSI C Y4ETOM HMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh MpeAaracMble BApUAHThI PEeIICHUIH;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’[L, 3MOLHOHAJIbHBIA HHTEJLJIEKT:

JaBaTh a/IEKBaTHYIO OIICHKY CUTYallUu U MpeajiaraTh IUlaH e€ N3MEHEHHS;

OOBSACHITH MPUYUHBI JOCTHKEHUS (HEJOCTHKECHUS) Pe3yIbTaTOB IEATEIBHOCTH, AaBaTh
OLIEHKY MTPUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBHI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHHS (DU3MUYECKOTO
UCCIICIOBAaHMsI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB, W3MEHHUBILUXCS
CHUTYaIMi{, YCTAHOBJICHHBIX OMINOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIN U YCIOBHIM;

CTaBUTH ce0S Ha MECTO OPYroro 4ejloBeKa B XOJE€ CIOpa WIM JUCKYCCUU HAa HAYYHYIO
TeMy, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOro;



NpU3HABAaTh CBOE IMpaBO Ha OMMOKY NpU pEHIeHHH (U3NYECKUX 3a7ady HWId B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE XK€ IIPaBO IPYroro.

INPEIMETHBIE PE3YJIbTATbHI
K koHmy oOydeHuss B 9 Kjacce NpenMETHBIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(OOPMUPOBAHHOCTH Y OO YJAIOIITUXCS YMECHHI:

HUCITIOJb30BAThH IIOHATHUA: CUCTEMA OTC‘-IéTa, MaTCpurajibHasA TOYKa, TPACKTOpUA,
OTHOCHTEIIFHOCTh MEXaHWYECKOTO IBWKEHUs, Aedopmarus (ympyras, IUIacTHYecKas),
TpPEeHHUE, EHTPOCTPEMHUTEIILHOE YCKOPEHUE, HEBECOMOCTh U MEPErpy3KH, ICHTP TSHKECTH,
abCONIOTHO TBEPIOE TENOo, LEHTP THKECTH TBEPAOTO Tela, PaBHOBECHE, MEXAHHUYECKUE
Kosie0aHUs ¥ BOJIHBI, 3BYK, HH(PaA3BYK U YIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJHBI, LITKaJIA
AJIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JAIIbHO30PKOCTh, CIIEKTPHI HCITyCKAHUS
Y TIOTJIOIICHHUS, allb(a-, OeTa- U TaMMa-u3ITydeHHsI, U30TOIIBI, SIIEPHAst JHEPTeTHKA,
pa3nuyath SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE TIPSIMOJIUHEHHOE MIBIIKEHHE,
PaBHOYCKOPEHHOE TMPSMOJIMHEWHOE JIBUKCHUE, CBOOOTHOE MAaJCHUE TEN, PABHOMEPHOE
JBUKCHHE 110 OKPYKHOCTH, B3aUMOJICHCTBHE TEJ, PEAKTUBHOE JIBIKEHUE, KOJIeOATeThHOE
JBIDKEHUE (3aTyXalolMe U BBHIHYXKJIECHHBIC KOJIeOaHHUs), pe30HAHC, BOJIHOBOE JBHKEHHE,
OTpaXEHHE 3BYKa, MPSIMOJIMHEHHOE pacpOCTPaHEHUE, OTPAKCHUE U TIPEIIOMIICHUE CBETA,
MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKEHUE OEIIOro CBETa B CHEKTP U CIOXKCHHE
CIICKTPAJIbHBIX OBCTOB, AUCTICPCUA CB€Ta, €CTECTBCHHAas PaaAOaKTUBHOCTD,
BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa W3JIY4YEHMs) IO ONHUCAHUI0 HMX XapaKTEPHbIX
CBOWCTB M Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PH3HUECKOE SBICHUE;
pacrio3HaBaTh IMPOSBICHUE M3YYCHHBIX (PU3MYECKHUX SIBICHUI B OKpYXaroleMmM mupe (B
TOM YHCIe (U3UYECKUE SIBICHHUS B MPHPOJIE: MPHIUBBI M OTIHBBI, JABIKCHHE TUIAHET
CoNTHEeYHOW CUCTEMBI, PEaKTUBHOE JBIDKEHHE XKHBBIX OPTaHU3MOB, BOCIPHUSTHE 3BYKOB
JKUBOTHBIMH, 3CMIICTPIACCHUC, celicMHUYECKHUE BOJIHBI, HOYHaMH, 3XO, MLIBCTa TCI,
OIITUYCCKUC SABJICHU S B mnpuponae, 61/IOJIOFI/I‘-IGCKOG I[eﬁCTBHG BUAUMOTO,
yIBTPa(UOIETOBOTO M PEHTTEHOBCKOTO M3ITyYCHH, ECTECTBEHHBIN PaMOaKTUBHBINA (POH,
KOCMHYECKHE JIy4d, PaJMOAKTHBHOE H3JIyUYCHHE TPHUPOIHBIX MHHEPAJIOB, IEHCTBUE
paiMOAKTUBHBIX W3JIyYEHHH Ha OpraHM3M 4eJIOBeKa), IpU ITOM IEPEBOJUTH
NPAaKTUYECKYI0 3aJady B y4eOHYIO, BBIICTSATH CYIIECTBCHHbIE CBOMCTBa (IIPU3HAKH)
(hUBUYECKUX SBIICHUH;

OIMUCBbIBATh U3YYCHHBLIC CBOMCTBa Tel U (1)I/I3I/I‘-I€CKI/IC SABJICHUS, HUCIIOJIb3Yys (bl/I3I/IquKI/Ie
BEJIMYMHBI (CPEIHSsE M MTHOBEHHAs CKOPOCTh Tela IMPH HEPAaBHOMEPHOM JIBIKCHHH,
YCKOpEHHE, TIepeMEIleHHe, ITyTh, YTI0Bas CKOPOCTh, CHJIAa TPEHUS, CHJIa YIIPYTOCTH, CHIIa
TSOKECTH, YCKOPEHHE CBOOOTHOTO TAJCHHsS, BEC Tela, UMIYIbC Tela, UMITYJIbC CHIIBI,
MEXaHHNYCCKasa pa60Ta U MOIIHOCTb, IMOTCHLMWAJIbHAA OJHCPrus TEja, MOAHATOrO Hall
MOBEPXHOCTHIO 3E€MJIM, TIOTCHIMAJbHAs DJHEPrusl CKATOW TPYXKHHBI, KHHETHYECKas
SHEPIHs, MOJTHAsI MEXaHWUYeCKasi SHEPTHs, MePHOJ] M YacToTa KoJeOaHUH, TMHA BOJIHBI,
TPOMKOCTH 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, ITOKA3aTeIh MPEIOMIICHHS CPE/Ibl), IPH
OIMMMCAHUN TMPABUIIBHO TPAKTOBATH (bH3quCKHﬁ CMBICJI HUCHOJIb3YCMBIX BCJIMYHUH,
0003HAaYCHHUST W CIUHUIBI (PU3MUECKUX BEIMYWH, HAXOIUTh (DOPMYIIBI, CBSI3BIBAIOIINE
TaHHYIO (PU3UYECKYIO BEIMYHUHY C APYTUMH BEITHYWHAMH, CTPOUTH TPAPUKU H3yUCHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;



XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKUE SIBJICHHUS M MPOLECCHI, HCIOJB3YS 3aKOH
COXPAaHEHUS DSHEPIrUH, 3aKOH BCEMHPHOTO TATOTEHHS, NPUHLHUII CYNEpPIO3ULUU CHUJI,
MPUHLMIT OTHOCUTENbHOCTH ["anmuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs UMITYJbCa,
3aKOHBI OTPAKEHUS U MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsAA0BOTO U MaCCOBOTO
YHCeN MPU SJIEPHBIX PEaKIMsIX, IPU 3TOM J1aBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U
3aMMChIBaTh €r0 MATEMAaTHYECKOE BBIPAKEHUE;

OOBSICHATH (PU3NYECKHE MPOLECCHl M CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYaIUil
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUYUHHO--CIIEJCTBEHHBIE CBA3H,
CTPOUTH OOBSICHEHWE W3 2—3 JIOTMYECKHUX IIaroB C OMOPOM Ha 2—3 M3yYEHHBIX CBOMCTBA
(bu3NYECKUX SIBICHUH, PU3NUECKUX 3aKOHOB UJIH 3aKOHOMEPHOCTEH;

pemarh pacuy€THbIC 3a7a4M (OTMPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUI), HUCTIOIb3Ys
3aKOHBI U (POPMYIIBI, CBA3BIBAIONINE (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAJIHM3a yCIOBUS
3aJlayd 3aluChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEIOCTAIOLIUME WM H30BITOUHBIC
JaHHbIE, BBIOMpPATh 3aKOHBI W (OPMYJbl, HEOOXOOUMBIE MJIsi PEUICHHs, MPOBOAMUTH
pacy€Thl U OLIEHUBATh PEATUCTUYHOCTH MOJIyYEHHOTO 3HAUEHUS (PU3UUECKON BEITUYHHBI;
pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIM (PU3NUECKHX METOJIOB,
UCTOJNB3ysl OMHCAHWE HCCIEAOBAHMS, BBIACHATH MPOBEPAEMOE IPEAIOIOKEHHE,
OLIEHUBATh MPABUIBHOCTh TMOPSAJKA TPOBEJACHUS WCCIEAOBAaHMs, JAENIaTh BbIBOJHI,
MHTEPIPETUPOBATH PE3yIbTaThl HAOIIOACHUI U OIBITOB;

MIPOBOJIUTH OIIBITHI IO HAOIOACHHUIO (PU3NYECKUX SBICHUN WM (PU3UYECKUX CBOUCTB Tell
(u3yueHue BTOporo 3akoHa HpIOTOHa, 3aKOHa COXpaHEHUS DSHEPIUH, 3aBUCUMOCTH
nepuoja KoneGaHuil MpyKMHHOTO MasTHHKA OT MacChl Ipy3a U KECTKOCTH MPYXKUHBI U
HE3aBUCHUMOCTh OT aMIUIMTYIbl MajbIX KoJIeOaHWUH, MPSIMOJIMHEHHOE PacHpOoCTpaHEHUE
CBeTa, pa3jioXKeHue Oeoro cBera B CIEKTpP, U3yuyeHHE CBOWCTB M300paXKEHHS B TNIOCKOM
3epKaJie W CBOWCTB M300pakeHUs TpeIMeTa B coOuparomed JMH3e, HaOIoeHne
CIUIOIIHBIX U JIMHEHUYaThIX CHEKTPOB M3JIYUYEHHS): CAMOCTOSTENIbHO COOUPATh YCTAHOBKY
u3 HM30bITOYHOTO Habopa 00OpyIOBaHHWSA, OMHCHIBATH XOJ ONBITA U €ro pe3yjbTaThl,
(bopMyIHMpOBaTH BHIBOAKI;

NPOBOJUTH TPU HEOOXOIUMOCTH CEpUI0 TMPSIMBIX M3MEPEHHH, ONpenenss CpenHee
3HaYeHHE U3MepseMol BelMMYMHBI ((POKycHOEe paccTosiHuEe COOMpAIOUIel JIMH3BI),
000CHOBBIBAThH BBEIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

MPOBOJIUTH MCCIIEOBAHUE 3aBUCHUMOCTEH (M3MYECKUX BEIUYMH C HCIOJIb30BaHHEM
MPSIMBIX U3MEPEHHH (3aBUCUMOCTD IYTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBUKECHHUH
0e3 HavyaJbHOW CKOPOCTH, MEeproja KojJeOaHUl MaTeMaTHYeCKOro MasTHUKA OT JJIHMHBI
HUTH, 3aBUCUMOCTH YIja OTPaXEHHUS CBETa OT YIJia MaJeHHsl U yriia IpeIOMIICHUS OT
yria mNajeHus): IJIaHUPOBaTh HUCCIIEJOBAHHE, CaMOCTOSITENIBHO cOOWpaTh YCTaHOBKY,
¢bukcupoBaTh pe3yJabTaThl IMOJYYEHHON 3aBUCHUMOCTH (DU3MUECKUX BEJIUYMH B BHIE
TabIUI ¥ TpaUKOB, AETaTh BHIBOJBI IO PE3YJIbTaTaM MCCIIEAOBAHMS;

MPOBOANTh KOCBEHHbIE H3MEpPEHHUs (U3NYECKUX BEJIUYUH (CPEAHssl CKOPOCTh H
YCKOpPEHHE Tejla MpU PAaBHOYCKOPEHHOM JBM)KEHUH, YCKOpPEHHE CBOOOIHOTO MaJeHUs,
KECTKOCTh TPYXKHUHBI, KOID(UIMEHT TpPEeHUs CKOJIBXKEHHs, MeXaHudeckas pabora u
MOIIIHOCTb, YaCTOTa U MEPHOJ] KoJieOaHU MaTeMaTH4eCKOro U MPYKHHHOTO MasTHUKOB,
ONTHYECKasl CHUJIa COOMPAIOIICH JIMH3BI, PATMOAKTHBHBIN (POH): TIJIAHUPOBATH U3MEPECHHUS,
coOMpaTh HAKCHEPUMEHTAIbHYIO YCTAaHOBKY U  BBINOJHATH HM3MEpPEHHs, CIeays



IPE/UIO)KEHHOW HHCTPYKLMH, BBIYUCIATH 3HAUEHUE BEJIMYMHBI M  aHAIM3MPOBATH
IIOJIyYEHHBIE PE3YJIbTaThl C YUYETOM 3aJaHHON MTOTPELIHOCTH U3MEPEHUN;

coOmolaTh MpaBWJIa TEXHUKH O€30macHOCTH Tpu  paboTe ¢ 1abopaTopHBIM
o0opynoBaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUEHHBIX (PU3UUECKUX MOJENeil: MaTepraibHas TOUKa,
a0COMOTHO TBEPOE TENO, TOYSYHBIH MCTOUYHUK CBETA, JIyd, TOHKAs JIMH3A, [JIaHEeTapHas
MOJIETb aTOMa, HYKJIOHHAs MOJZIENIb aTOMHOTO s1/1pa;

XapaKTepu30BaTh NPUHIMIIBI JEHCTBUS U3yYEHHBIX NMPHOOPOB U TEXHUYECKHX YCTPOUCTB
C OIOpOM Ha MX ONHUCAHMA (B TOM YMCIE: CIUAOMETP, JaTYUKU MTOJIOKEHHS, PACCTOSHUS U
YCKOPEHHUs, PaKeTa, 3XOJOT, OYKH, MEpPHUCKOoIN, (oToammapar, ONTUYECKUE CBETOBOJBI,
CIEKTPOCKON, JO3MMETp, Kamepa BuibcoHa), ucnonap3ys 3HaHHSA O CBOMCTBax
(bu3NYeCKUX SIBICHUH 1 HEOOXOIUMBIE (PU3NUECKUE 3aKOHOMEPHOCTH;

HCIIOJIb30BAaTh CXEMbl U CXEMATUYHBbIE PUCYHKH H3YYEHHBIX TEXHHYECKHX YCTPOICTB,
M3MEPUTENBHBIX NPUOOPOB M TEXHOJOTHUECKUX IPOIECCOB MPU PEUICHUH Y4eOHO--
IPAKTUYECKUX 3a7ay, ONTHYECKHE CXEMbI JUIsl MOCTPOEHUS H300paKEHUH B IIOCKOM
3epKajie ¥ coOuparolei JTuH3e;

MPUBOAUTL TPUMEPHl  (HAXOAUTh HMHGOPMAIMIO O TMpUMEpax) MPAKTHIECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHMW B IIOBCEJHEBHOM JKU3HM i1 OOecredeHus
0e30macHOCTH TMpH oOOpamieHuH ¢ [pudopaMM M TEXHHYECKHMH YCTpOICTBaMu,
COXpaHEHHMS 37J0POBbS M COOJIIOJICHHSI HOPM SKOJIOTHYECKOTO MOBEICHHS B OKpYXKarolei
cpene;

OCYLIECTBIATh MOMCK HWHpopManuu (Qu3MuecKkoro coaepkanuss B HHTepHere,
CaMOCTOSITENILHO (OPMYJIMPYsl TOMCKOBBIM 3alpoc, HAXOAWTh IIYTH OIpPEJEJICHUsS
JOCTOBEPHOCTH IOJIyU€HHOM HWH(POpPMALlMM HAa OCHOBE HMEIOIIMXCS 3HAaHUM ¢
JIOTIOJIHUTEbHBIX UCTOYHUKOB;

UCIOJIb30BaTh MPH BBINOJHEHUHM Y4YE€OHBIX 3aJaHUN Hay4yHO--NIOMYJISIPHYIO JINTEPaTypy
¢u3nvecKoro coaepxKaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceTd MHTepHeT, BIaieTh
npuéMaMi  KOHCIIEKTUPOBaHMSA TeKcTa, INpeoOpa3oBaHus HMHGOpMauM M3 OJHOU
3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/1aBaTb COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOILEHHUSI Ha OCHOBE MH(pOpMALUU U3
HECKOJIbKUX MCTOYHMKOB  (DU3MYECKOrO0  COAEp)KaHUs, IMyOJMYHO IPEACTaBIAThH
pe3yJIbTaThl MPOEKTHOW WJIM HCCIIEN0BATENbCKON JEATEIBHOCTH, NPU 3TOM TIPaMOTHO
UCIOJb30BAaTh HM3YYCHHBIM MOHATUHHBIA ammapaT Hu3y4aeMoro paszaena (Gu3uku u
COIIPOBOKAATh BBICTYIUIGHHE Ipe3eHTaluel ¢ yd4é€ToM OCOOCHHOCTEH ayAUTOpUHU
CBEPCTHHUKOB



TEMATHYECKOE INTAHUPOBAHHE

9 KJIACC
KouunyecTBOo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontponbnbsie IlpakTnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
Pa3zgen 1.Mexannueckue siBJCHUSA
L1 MexaHnuecKoe IBHKEHUE U CIIOCOOBI €ro 4
' ONMCaHUsI
1.2 B3aumoneiictBue ten 6
1.3 3aKOHBI COXPaHEHHUS 6
Hroro no pazneny 16
Pa3gen 2. Mexann4deckue KoJe0aHUA U BOJHBI
2.1 Mexannueckue KoneOaHus
2.2 MexaHuyeckue BOJIHBI. 3BYK
Hroro no pazgeny 8

Pa3znen 3.9/1eKkTpoMarHuTHoOE MoJIe M 3JIEKTPOMATHUTHBIE BOJHBI

3.1

DIIEKTPOMArHuTHOE MOJIe U
3JIEKTPOMAarHUTHBIE BOJTHBI

2

Uroro no pazgeny

Pa3gen 4.CBeTOBbIE IBJICHUSA

4.1

3aKOHBI PaCIPOCTPAHECHUS CBETA

4.2

JIMH3BI ¥ ONTUYECKHE TPUOOPHI




Hroro no pazneny

Pa3gen 5. KBanrToBble siBJIeHUS

5.1 CtpoeHue aTOMHOTO siipa 2
5.2 SnepHble peakuu
Hroro no pazneny 4
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INOYPOYHOE INIVTAHUPOBAHHMEY9 KJIACC

KonuyectBo yacos DJIEKTPOHHBIE
Ne n/m Tema ypoka Kontposabubie IIpakTnueckue Aara unpposbie
Bcero u3yuyeHHsi  oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
1 Pemenwne 3anay Ha paBHOMEpHOE 1 https://phys-
MPSIMOJTMHEHHOE JIBH)KCHHE oge.sdamgia.ru/
) Pemenwue 3ana4y Ha ipssMONTMHEHHOE 1 https://phys-
PaBHOYCKOPEHHOE JBIKEHHE. Y CKOPEHHE oge.sdamgia.ru/
3 Pemenue 3amay Ha cBOOOIHOE IaIEHUE 1 https://phys-
Te7. oge.sdamgia.ru/
Pemenue 3agau Ha paBHOMEPHOE
BU)KCHUE 110 OKPYXHOCTH, TIEPUOJT U
4 EaCTOTy o6pame§1}:;<nnHeﬁHy}§ u sl"JIOBYIO 1 https://phys-
’ oge.sdamgia.ru/
CKOPOCTH, IEHTPOCTPEMHUTEIIEHOE
YCKOpCHHE.
5 Pemenwuie 3anay Ha BTOpO# 3aKOH 1 https://phys-
HeroTtona. oge.sdamgia.ru/
6 Pemienue 3a1a4 Ha CUITy YIIPYTOCTH U 1 https://phys-
3akoH ['yka oge.sdamgia.ru/
7 Pemenue 3agad Ha cuily TpeHUS 1 https://phys-
oge.sdamgia.ru/
8 Pemenne 3a1a4y Ha CUITY TSKECTH U 3aKOH 1 https://phys-
BCEMHPHOTO TATOTCHHUSI. oge.sdamgia.ru/
9 Pemenwuie 3a1a4y Ha TBUKCHHE TTO]T 1 https://phys-

JNIEVCTBUEM HECKOJIBKUX CHUJI

oge.sdamgia.ru/




Pemenue 3aaa4 Ha ABHMXKCHHUC 1100

https://phys-

10 NEHCTBUEM HECKOJIBKUX CHII oge.sdamgia.ru/
1 Pemenne 3a1ay Ha UMITYJIBC TENA U https://phys-
UMITYJIEC CUITBIL. oge.sdamgia.ru/
12 Pemenue 3amay Ha 3aKOH COXpaHEHUS https://phys-
HMMITYJTbCA. oge.sdamgia.ru/
13 Pemienue 3a1a4 Ha MEXaHUYECKYIO PaboOTy https://phys-
1 MOIIHOCTH oge.sdamgia.ru/
14 Pemenwuie 3ana4y Ha CBS3b YJHEPTHH U https://phys-
paboThI, TOTEHIIUATHHYIO SHEPTHIO. oge.sdamgia.ru/
Penrenue 3a1a4 Ha KHHETUYECKYIO ) https:/phys-
15 SHEPIUI0 U TEOPEMY O KUHETHUYECKOU .
oge.sdamgia.ru/
SHEPTUU
16 Pemenne 3a1a4y Ha 3aKOH COXpaHEHUS https://phys-
SHEPTUH B MEXAHHUKE oge.sdamgia.ru/
17 Pemenue 3amay Ha konebarenpHOE https://phys-
JBMKEHUE U €T0 XapaKTEePUCTHKU oge.sdamgia.ru/
18 Pemenue 3amau Ha MaTeMaTHYECKUNA U https://phys-
MIPY>KUHHBIA MassTHUKH oge.sdamgia.ru/
19 Pemienue 3a1a4 Ha peBpalleHUE SHEPTUU https://phys-
MIPU MEXaHUYECKUX KOJIEOAHUSIX oge.sdamgia.ru/
20 Pemienue 3a1a4 Ha peBpalleHUE SHEPTUU https://phys-
MIPY MEXAHUYECKHUX KOJIeOaHUSX oge.sdamgia.ru/
)1 Pemenue 3amau Ha MexaHUYECKUE BOJTHBI U https://phys-
WX CBOMCTBA. oge.sdamgia.ru/
2 Pemenwne 3a1a4 Ha MeXaHUYECKHUE BOTHBI U https://phys-
WX CBOMCTBA. oge.sdamgia.ru/
23 Pemenwuie 3a1a4 Ha 3ByKOBBIE BOJHBI U https://phys-




pacnpoCTpaHEHUE U OTPaXKEHHE 3ByKa

oge.sdamgia.ru/

24 Pemenue 3a1au Ha XapaKTEPUCTHKU 3ByKa 1 https://phys-
U aKyCTHYECKUH pe30HAaHC. oge.sdamgia.ru/

)5 Pemenue 3amau Ha cBOCTBa 1 https://phys-
AJICKTPOMArHUTHBIX BOJIH oge.sdamgia.ru/

2% Pemenwne 3a1a4y Ha onpeieieHUe YacTOTHI 1 https://phys-
U JJTUHBI 3JIEKTPOMArHUTHOUN BOJTHBI oge.sdamgia.ru/

7 Pemenue 3amau Ha mpuMEHEHNE 3aKOHA 1 https://phys-
OTpaKeHHUS CBETa. oge.sdamgia.ru/

)3 Pemenue 3amau Ha mpuMEHEHHE 3aKOHA 1 https://phys-
MpETOMIICHHE CBETA. oge.sdamgia.ru/

29 Pemenwne 3a1a4 Ha MOCTpOCHHE 1 https://phys-
M300paKeHUH B TIMH3AX oge.sdamgia.ru/

30 Pemenue 3amad Ha hopmysTy TOHKOM 1 https://phys-
JIUH3BI. oge.sdamgia.ru/

31 Pemrenue 3a1au Ha UCIyCKaHHE U 1 https://phys-
TIOTJIOIICHUE CBETa AaTOMOM. oge.sdamgia.ru/

0 Pemenue 3a1a4y Ha 3aKOH PaIMOAKTUBHOTO 1 https://phys-
pacmana. oge.sdamgia.ru/

33 [IpoMexxyTouHas arTecTanus 1 https://phys-
oge.sdamgia.ru/

34 Pemenue 3aga4 Ha 4JiepHbIEC PEAKIUU. 1 https://phys-
oge.sdamgia.ru/
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YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIbI 1J151 YUEHUKA

A.B. Ileppimikun, E.M. I'yrauk. @usuka 9, kimace. M.: Jlpoda. B.N. JIykamuk.
Coopnuk 3amau o ¢usuke. 7-9 knacc. M.: [Ipocsernienue.

A.B. Ilepbimkkua. CoopHUK 3a1a4 1o ¢pusuke. 7-9 kimacc. M.: Jlpoda.

METOAUYECKUE MATEPHUAJIBI AJI5S1 YUUTEJISIA.B. llepbimukun, E.M. ['yrHHK.
®dusuka 9, kmacc. M.: llpoda. B.1. Jlykamuk. COOpHUK 33724 110
busuke. 7-9 xkmacc. M.: [IpocBemnienue.
A.B. Ileppimkun. CoopHHK 3ama4 o gusuke. 7-9 knacc. M.: [Ipoda.
Mapon A.E. ®usnka. 9 kiacc: yuebHo-MeToanueckoe mocooue. M.: [Ipoda.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://phys-oge.sdamgia.ru/
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