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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uKe Ha ypPOBHE OCHOBHOTO 0OIIEro oOpa30BaHUS COCTaBlieHA Ha OCHOBE
MOJIOKEHUH U TpeOOBaHWM K pe3yiabTaTaM OCBOEHHsS Ha 0a30BOM YpOBHE OCHOBHOH 00pa3oBaTelbHOU
nporpammel, npeacraBieHHbIXx B @I'OC 00O, a takxke ¢ yu€rtom (denepaabHOl pabouel MmporpaMMbl
BocnuTanus u Konuenmmu npenogaBanus yueOHoro npeamera «Pusnkay.

Conepxanue mporpamMmbl 1O (M3MKE HampaBiIeHO Ha (HOpPMUPOBAHHE €CTECTBEHHOHAYYHOM
TPaMOTHOCTH OOYYArOIIUXCSl ¥ OPTaHU3ALUIO H3Y4eHHs (PU3UKH Ha JISSITeIbHOCTHOM OCHOBE. B mporpamme
1o (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTo mpeamera B peanusanuu TpedoBannii ®I'OC OO0 x
IUTAHUPYEMbIM JTHYHOCTHBIM M METAIPEIMETHBIM pe3ybTaTaM 00y4YeHHSs, a TAKKE MEKIIPEIMETHBIC CBSI3H
€CTECTBEHHOHAYUYHBIX y4COHBIX IPEAMETOB Ha YPOBHE OCHOBHOI'O OOILIETO 00pa30BaHUsL.

[Tporpamma mo (u3MKe ycTaHABIMBACT paclpenesieHue ydyeOHOro marepuaia Mo rogaM oO0y4deHus
(mo kjaccam), mpeijaraeT IPUMEPHYIO IMOCIEI0BATENIbHOCTh M3YYEHHUS TEM, OCHOBAHHYIO Ha JIOTHKE
pa3BUTHUS IPEIMETHOTO COIEPKAHUS U yUETEe BO3PACTHBIX OCOOCHHOCTEH 00y4aroImuxcsl.

[Iporpamma 1o ¢usuke pa3paboTaHa C LEIbI0 OKa3aHUS METOAMYECKOM IOMOIIM YYUTEN0 B
CO31aHUU pabouel MporpaMMBl 110 Y4EOHOMY ITPEIMETY.

®du3znKa SIBISCTCS CUCTEMOOOPA3YIONINM JIJISl €CTECTBEHHOHAYYHBIX YUEOHBIX IMPEAMETOB, TTOCKOIBKY
dusnyeckue 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SBIICHUH, M3y4aeMbIX XUMHUEH, Ouooruei,
acTpoHoMueld u (u3muecKkoil reorpaduell, BHOCHUT BKJIAQJ B ©CTETBEHHOHAYYHYIO KapTHHY MHpA,
MpeocTaBsieT Haubosee sicHble 00pa3libl MPUMEHEHHUs HAaydyHOTO METOoJa MO3HaHHs, TO eCTh Crocoda
MOJTYYEHHS JOCTOBEPHBIX 3HAHUI O MUDE.

OpHa W3 TIIaBHBIX 3a1a4 (pu3muecKkoro oOpa3oBaHus B CTPYKType 00ImIero oOpa3oBaHUs COCTOUT B
(GopMHpPOBAHNHN €CTECTBEHHOHAYYHOW I'PaMOTHOCTH M MHTEpeca K HayKe y 00yJarommxcsl.

N3yuenne pusuku Ha 6a30BOM ypOBHE MpEIIOIaraeT OBJIaJeHUE CISAYIOMMUMHI KOMIIETEHTHOCTSIMU,
XapaKTEepU3YIOLIMMU €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

HAay4YHO 0OBACHATH SIBJICHUAA,
OLICHUBATh U TIOHUMATh 0COOCHHOCTU HAaY4YHOTI'O UCCJICIOBAHUAA,
HHTCPNPCTUPOBATL JAHHBIC U UCTIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA I MMOJIYUYCHHW S BBIBOIOB.

Ilenu u3ydyeHus (U3MKM Ha YpOBHE OCHOBHOTO oOuiero oOpasoBaHusi omnpeneneHsl B KoHuenuu
npenojiaBanus ydeOHoro mpeaMera «®Pusnmka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit
@enepanyy, pealn3yolUX OCHOBHBbIE OOIIE00pa3oBaTeIbHbIE NMPOrPaMMBbl, YTBEPKIAEHHON pELIEHUEM
Konnerun Munucrepctsa npocsenienus Poccuiickoit @enepaunu (mporokoi ot 3 aexadpst 2019 r. Ne TTK-
4BH).

Henu n3yyenus puanku:

npuoOpeTeHne NHTepeca U CTPEMIICHHS 00yJaroluXcsl K HAyYHOMY U3YUYEHHUIO IPUPOJIbI, pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEHH;

pa3BUTHE MPEICTaBICHUN O HaydHOM MeTOoJe MO3HaHWS U (HOPMUPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOLIECHHUS K OKPYXKAIOLIUM SIBJICHUSM;

(dbopMUpOBaHNE HayYHOTO MUPOBO33PEHUS KAaK pe3yibTaTa U3y4eHHs] OCHOB CTPOEHHUS MaTepuu U
(byHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

dbopMupOBaHUE MPEACTaBICHUN O POJIM (QU3MKHU U1l Pa3BUTHS JPYIrUX €CTECTBEHHBIX HAayK,
TEXHUKHU U TEXHOJIOTHIi;



pasBUTHE TPEJICTaBICHUI O BO3MOXHBIX cepax Oyaymed npodeccHoHaNbHON NesSTeNbHOCTH,
CBSI3aHHOM C (PM3HMKOM, MOATOTOBKA K TaJIbHEHUIIIEMY OOYUYECHHIO B ’TOM HAIPaBIICHUH.

JlocTikeHne 3TUX I MporpaMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
obOecrieunBaeTCs pPEIICHHEM CIEIYIONINX 3a4a4:MPUOOpEeTeHHEe 3HAaHWKM O JIUCKPETHOM CTPOCHUU
BEIIECTBA, O MEXaHUYECKHX, TETUIOBBIX, DICKTPHUCCKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpEeTeHUE YMEHUH OMUCHIBATH M OOBSICHATH (DU3MUECKHUE SIBICHUS C MCIOJIb30BAHHEM
MOJTYYECHHBIX 3HAHHI;

OCBOEHHE METOJIOB PELICHHUS MPOCTEUIIMX PAacUYETHBIX 3aJady C HCIOJb30BaHUEM (UINYECKUX
MOJENEN, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3314,

pa3BUTHE YMEHUI HAOIIOAATh PUPOJAHBIC SIBJICHUS U BBIIIOJIHATH OMBITHI, Ja00paTOpHbIE pabOThI U
IKCIIEPUMEHTAIBLHBIC UCCIICIOBAHUSI C UCIIOJIb30BAHUEM U3MEPHUTEIBLHBIX IPUOOPOB;

ocBoeHue npuémMoB paboThl ¢ nH(popMaLuend GU3NIECKOro COJIepKaHus, BKIIOUYas HHPOPMAIUIO O
COBPEMEHHBIX JOCTHKCHUSX (U3NKH, aHAIHU3 U KPUTUIECKOE OIICHUBAaHNUE WH(OPMAIINH;

3HAaKOMCTBO €O cdepamu NpodecCHOHATBHONU JIeATENbHOCTH, CBSA3aHHBIMU C (QHU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMH HA JJOCTHKEHUSIX (DU3MUECKON HAYKH.

Ha m3ydenmne ¢us3uku (60a30BBIM YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHUS OTBOJUTCS
238 gacoB: B 7 ki1acce — 68 yacoB (2 gaca B HeZIeni0), B 8 kiacce — 68 yacoB (2 Jaca B HeJen0), B 9 kiacce
— 102 Jaca 3 Jaca B HEJIEIIO).

[lpennaraemerii B mporpamme 1o (U3MKE TepeueHb JabOpaTOPHBIX pPAa0OT ¥ OIMBITOB HOCHT
PEKOMEH/IaTeNIbHBIA XapaKTep, y4UTelb JeNaeT BhIOOp MPOBEIEHHs J1abOpaTOPHBIX PAdOT U ONBITOB C
y4€TOM HMHIUBUAYAJIbHBIX OCOOCHHOCTEH OOy4aloOMmMXCs, CHHCKa OKCIEPUMEHTAIbHBIX 3a/IaHUi,
IpeJlaraéMblX B paMKax OCHOBHOT'O FOCYIapCTBEHHOIO IK3aMeHa M0 (hU3HKe.



COIAEPKAHUE OBYYEHUSA
9 KJIACC

Pa3zgen 8. Mexannueckue siBJIeHHUSA.

Mexanuyeckoe naBukeHue. MarepuanbHas Touka. Cucrema otrcuéta. OTHOCHTENIBHOCTH
MEXaHUYECKOr0 JBH)KECHUS. PaBHOMEPHOE MPAMOJIMHENHOE JIBUkeHUE. HepaBHOMEPHOE MPAMOIIMHENHOE
nBukeHue. CpeliHss U MTHOBEHHAs: CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOycKkOpeHHOE NTpsMOHHEHOe nBkeHne. CBoboaHoe magenue. OnbiTel [anwes.

PaBHOMepHOE ABIKeHHE 1O OKpykHOCTH. llepmon u wactora oOpamienus. JluneliHast u yrioBas
ckopocTH. LleHTpoCTpeMHUTEIBHOE YCKOPEHHUE.

IlepBeiii 3axkoH Hprotona. Bropoit 3akon Herotona. Tperuit 3akoH Herorona. Ilpuniun
CYNEPIIO3ULUHU CHUIL.

Cwita ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuiia TPEHUsI CKOJIbKEHUS, CUJIa TPEHUS TTOKOs, IpyTre
BUJIbI TPCHHUSI.

Cujla TSOHKECTM U 3aKOH BCEMHPHOI'0 TATOTCHUA. chopeHHe CBO6OIIHOFO naacCHUs. I[BI/I)KGHI/IC
IJIAaHET BOKPYT COJ'IHI_[a. HepBa;I KOCMHYCCKasA CKOPOCTh. HesecomocTts u MEPCIPYy3KHU.

PaBHOBecue MartepuanbHOM Touku. AOcomOTHO TBEpAOE Teno. PaBHOBecue TBEpAOro Tena c
3aKperIEHHON OChb0 BpaleHus. MomeHT cuibl. LleHTp TshkecTu.

Nmnynse Tena. I3Menenne umnyibca. UMnynbc cuibl. 3aKOH COXpaHEHUs UMMYyJbca. PeakTuBHOE
JIBIDKECHHUE.

Mexanuueckass pabora U MOIIHOCTh. Pabora cun TskecTd, ynpyroctu, TpeHus. CBsi3b 3HEPruu U
pabotel. [loTeHManpHas Heprus Tena, MOAHATOrO HaJ MOBEPXHOCTHIO 3eMiu. [loTeHnuanbHas sHeprus
ckaroil npyxuHbl. Kunermueckass sHeprus. Teopema O KMHETHYECKOM SHEPruu. 3aKOH COXpaHEHMUS
MEXAHUYECKOM HEPTUN.

Hemoncmpayuu.

1. Ha6J'IIOI[eHI/IC MEXaHUYCCKOI'0 IBUKCHUS TCJIa OTHOCUTCIILHO PA3HbIX TCJI OTCUETA.

2. CpaBHeHHME MyTeH M TPAEKTOPUW JBUKEHUS OJHOIO M TOTO K€ TeJda OTHOCUTEIBHO Pa3HBIX TN
oTcuéra.

3. H3mMmepeHune CKOPOCTH U YCKOPEHHUS TPSIMOIUHEUHOTO ABUKEHHUS.

4. HccnepnoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS.

5. HaOmroneHue IBMKSHUS TeJa 10 OKPYKHOCTH.

6. HaOmroneHne MexaHHUYECKUX SIBICHUH, MPOUCXOIANIMX B cucteme orcuéra «Tenmexka» mpu e€

PaBHOMEPHOM U YCKOPEHHOM JIBUKEHHH OTHOCUTENIbHO KaOuHeTa (PU3HKH.
7. 3aBUCHMOCTb YCKOPEHHS TeJa OT MacChl Tela U AEHCTBYIOLIEN HA HETO CUJIBL.
8. HaOmroneHne paBeHCTBA CHII IIPU B3aUMOJCHCTBUY TEIL.
9. M3meHeHue Beca Tenna IpU YCKOPEHHOM JIBUKECHUH.
10. Ilepenava nMmmynbca Ipy B3aUMOJEHCTBHAN TEII.
11. TIpeobpa3zoBaHus SHEPTUU MPU B3aUMOACHCTBUH TEIL.



12. CoxpaHeHHe UMITYJIbCA IPU HEYTIPYTOM B3aUMOJIEHCTBUU.

13. CoxpaHeHHe UMITyJIbCa IPU a0COTIOTHO YIPYTOM B3aUMOIEHCTBUU.

14. HaOmronenue PCaKTUBHOI'O ABMIKCHHUS.

15. CoxpaHeHHE MEXAaHMYECKOW SHEPTHH TIPU CBOOOHOM TaJICHUH.

16. CoxpaHeHuEe MEXaHUYECKOM SHEPTUU IPU IBHKEHUH TeJla 01 JEHCTBUEM MPYKUHBI.

Jlabopamopusie pabomul u onvimol.

1. KoHcTtpyHnpoBaHue TpakTa JUisl pa3roHa M JabHEHIIEr0 pPaBHOMEPHOTO JABM)KCHUS IMIApPHKA WA
TEJICHKKH.

2. OmnpeneneHue CpenHEd CKOPOCTH CKOJBXKCHHsSI OpyCKa WM JBIDKEHHUS IIapuKa IO HAKIOHHOW
TUIOCKOCTH.

3. Ompenenenue yCKOPEHHsI TeJia MPU PaBHOYCKOPESHHOM JIBHKCHHUH 10 HAKIIOHHOW TUIOCKOCTH.

4. HWccnenoBaHue 3aBUCHMOCTH ITyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBIKCHHH 0€3 Ha4aJbHON
CKOPOCTH.

5. TlpoBepka THMOTE3bI: €CJIM MPHU PABHOYCKOPEHHOM JBW)KCHUHM O€3 HAdalbHON CKOPOCTH ITyTH

OTHOCATCA KaK P HEYETHBIX YUCCJI, TO COOTBCTCTBYIOIIUEC ITPOMCIKYTKH BPCMCHHU OJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHS CKOJIBKEHUS OT CHITBI HOPMAJIBHOTO JIaBJICHUSI.

Onpenenenne KodpUIMEHTA TPESHUS CKOJBKCHHSL.

OnpeneneHue )KECTKOCTU TPYKUHBI.

Onpenencaue pabOTHl CHIIBI TPEHUS MPU PABHOMEPHOM JBIKEHHHM Teja IO TOPHU30HTAIBHOM

MTOBEPXHOCTH.

10. Ompenenenue pabOThI CHIIBI YIIPYTOCTH MPH MOIBEME TPYy3a C MCIOJIb30BAaHHEM HETOIABHKHOTO U
MOJIBHKHOTO OJIOKOB.

11. M3y4eHue 3aKkoHa COXpAaHCHHS YHEPTUH.
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Pa3zgen 9. Mexannueckue Ko1e0aHusd U BOJHEI.

KonebarenbHoe nuxkeHne. OCHOBHbIE XapaKTEPUCTUKH KOJeOaHMi: MepHoj, 4yacToTa, aMIUIUTY/A.
MareMaTHuecKuil ¥ PY>KUHHBIA MasTHUKHU. [[peBparenne sHepruu npu KouedaTeIbHOM JIBUKCHUH.

3aryxatomue konebanus. BeiHyxaeHnbie kojebanus. Pezonanc. Mexanndyeckue BoyiHbL. CBOMCTBA
MexaHU4decKuxX BOJH. [IpoobHbIE U TIoTIepeYHbIe BOJHBI. J[JTMHA BOJHBI U CKOPOCTH €€ paclpOCTPAHECHHUS.
MexaHnyeckue BOJIHBI B TBEPJIOM TeI€, CEHCMUUYECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

HaGnronenue koneGaHuii Tes1 O/ IeHCTBUEM CHUJIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habmioenne BeIHYKACHHBIX KOJIeOaHUI U pe30HaHca.

PacnipocTpanenre npoAoabHBIX U MTONEPEYHBIX BOJIH (Ha MOJIEIH).
HabmoneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKHI1 pe3oHaHC.

A e

Jlabopamopnwvie padbomot u onvimul.

Omnpezaenenye 4acTOTHI U MEpHOAa KoleOaHU MaTeMaTHYECKOro MasiTHUKA.

Omnpenenenne 4acToThl U Meproia KoiaeOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH NEPHOIa KOJICOAHNH MOABEIIEHHOTO K HUTH Ipy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIepro/1a KoieOaHUM NMPyKUHHOTO MasiTHUKA OT Macchl rpysa.
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5. TIpoBepka HE3aBUCHUMOCTH MEpHUO/Ia KOJICOaHUH Ipy3a, MOIBEIUIEHHOT0 K HUTH, OT Macchl rpysa.
OnbITHI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTb MEPHOAA KOJICOAHNH MPYKUHHOTO MAATHUKA OT MAcChl
rpy3a U )KECTKOCTU MPYKUHBI.

7. W3MmepeHue yckopeHus: CBOOOAHOTO MaJCHHUS.

Pazgea 10. DjeKTpOoMarHuTHOE 1MOJI€ M DJIEKTPOMATHUTHbIE BOJIHbI.

DJIEKTPOMArHUTHOE MOJe. DIEKTPOMarHUTHbIE BOJTHBI. CBOMCTBA AJIEKTPOMAarHuTHBIX BOJH. Illkana
AJIEKTPOMATrHUTHBIX BOJIH. Vcrosib30BaHue 3J1I€KTPOMAarHUTHBIX BOJIH JJI COTOBOM CBSI3U.

DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa JIEKTPOMAarHUTHBIX BOJIH.
2. BoJyiHOBBIE CBOIICTBA CBETA.

Jlabopamopuusie padbomot u onvimol.
1. M3ydeHue CBOMCTB IEKTPOMArHUTHBIX BOJIH C TOMOIIIbIO MOOMIIBHOTO TenedoHa.
Pa3znea 11. CBeToBbI€e IBJICHHUS.

ﬂyquaﬂ Mojienb cBera. MCTOYHHMKM CBeTa. HpHMOHHHeﬁHOG PacIIpoCcTpaHCHUEC CBCTA. 3aTMeHus
COJ'IHI_[a nu HYHLI. OTpa)KeHI/Ie cBeTa. I1imockoe 3C€pKajo. 3aKoH OTpa’XCHH CBCTA.

HPCHOMHGHI/IG cBera. 3aKoOH IpCIIOMJICHUS  CBCTA. ITonnoe BHYTPCHHEC OTpaXCHUC CBCTA.
Hcnonp30Banne moaHOIO BHYTPCHHET'O OTPAKCHUA B OITUYCCKHUX CBCTOBOAAX.

Jlunza. Xon nyueit B nuH3e. OnTryueckas cucrema ¢oToarapara, MAKpPOCKOIa U Teyeckona. [a3
KaK ONTHYECKas cUCTeMA. bIM30pyKOCTh U 1aTbHO30PKOCTb.

Paznoxenue Oenoro cBeta B CIICKTD. Omnwitel HetoToHa. CrnokeHue CIICKTPAJIbHBIX TIBCTOB.
I[I/ICHepCI/IH CBCTa.

Hemoncmpayuu.

[IpssMONMHENHOE pacIIPOCTPAaHEHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenue n300paXkeHUH B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue cera.

OnTHyeckuii CBETOBOI.

Xoa nydeil B cobuparoiieil JnH3e.

Xop Jydeil B paccenBarolel JIMH3E.

[Tonryuenue n300paxeHNUii ¢ TOMOIIBIO JINH3.

9. Ilpunuun peiicTBus oToanmnapara, MUKpPOCKOIA U TEJIECKOTIA.
10. Mopnensb riasa.

11. PaznosxeHue 6eioro cBeTa B CIEKTP.

12. ITomy4yenue 6eoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX IIBETOB.
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Jlabopamopnusie pabomul u onvimot.

1. HccnenoBaHue 3aBUCUMOCTH YIUIa OTPAKEHUs CBETOBOIO JIyda OT yrja NaJcHUsl.

M3ydeHne xapaKTepUCTHK H300paKeHUs MTPEMETa B INIOCKOM 3epKalle.

I/ICCHGI[OBaHI/Ie 3aBUCUMOCTH YyTJia MPCIOMJICHUS CBCTOBOI'O Jiyda OT yIJla MaJCHHA Ha T'PaHUIIC
«BO3IyX—CTEKIIO».

[Tony4yenne n300pakeHUH C MOMOIIBIO COOMPAIOLICH JTHH3HI.

Ormpenenenne GOKYCHOTO PACCTOSHUS U ONTUYECKOM CHITbI COOMPAIOLIECH JTUH3BI.

OTBITH 110 PA3JIOKEHUIO OETIOTO CBETA B CIICKTP.

OIBITH 110 BOCHPUSTHIO [[BETA MIPEJAMETOB IIPH UX HAOIIOICHUH Yepe3 [IBETOBBIC (DHIBTPBI.
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Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

Onbitel  Pesepdopna w mmaHerapHas Mojenb aromMa. Mogens aroma bopa. Hcenyckanue wu
norsiouieHre ceera atoMoM. KBauTsl. JIunelyarsie CrieKTpHI.

PagnoaktuBHocTh. Anbda, Oeta- u ramma-uznydenus. CTpoeHue aromMHoro siapa. Hykimonnas
MO/ieJIb aTOMHOTO sijpa. M3otomnel. PaaroakTuBHble npeBpaiienus. [lepuon nonypacnaaa aTOMHBIX siiep.

Snepuble peakiuu. 3aKOHBI COXPAHEHHS 3apsSJ0BOTO U MACCOBOI'O YUCE. DHEPTUsl CBSI3M aTOMHBIX
anep. CBsi3b Macchl ¥ 3Hepruu. Peakuuu cuntes3a u aenenusd saep. Mcrounuku sueprun ComnHia v 3BE371.

HnepHaﬂ OHCPI'CTHKA. I[eﬁCTBHH PaaruO0aKTUBHBIX I/IBJ'Iy‘lCHI/Iﬁ Ha KUBbLIC OPraHHU3MbI.

Hemoncmpayuu.

CHGKTpI)I H3JIYUCHUSA U ITOTJIOIICHUA.

CrexTpsl pa3Iu4yHbIX T'a30B.

CrnexTp BoaOpo/Ia.

Habmtoenue TpekoB B kamepe BunbcoHa.

Pabora cuéTunka HOHU3UPYIOIIMX U3TYyUECHH.

Peructparus uznydeHusi npUpOAHBIX MUHEPAJIOB U MIPOTYKTOB.

AR

Jlabopamopuvie padomol u onvimel.

1. HaOmroneHue CrijomHbIX U JUHEHYAThIX CIEKTPOB U3ITyYEHUS.
2. HccnenoBanue TpeKOB: H3MEPEHUE SHEPTHH YaCTHUIIBI IO TOPMO3HOMY IyTH (110 oTorpadusm).
3. W3MmepeHue painoakTUBHOTO (OHA.

IToBTOpHTENIBLHO-0000IIAKOIINI MOYIb.

[ToBTOpHUTENEHO-0000IIAOIIMI  MOAYAb TpPEIHA3HAYCH JUIsI CHUCTEMATH3aldid M 000OIIeHUs
MIPEAMETHOTO COACPIKAHUS U OIbITAa JEATeITLHOCTH, TPHOOPETEHHOTO MPH M3YUCHUH BCETO Kypca (PU3HKH,
a TakKe JUIsl TOJATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMeHY MO (HU3UKE Al 00yJaroImxcs,
BBIOpaBIIMX ATOT y4eOHBII MpeaMeT.

[Ipn u3yyeHWH MAHHOTO MOMYJSl PEATH3YIOTCS M CHCTEMATH3UPYIOTCS BBl JIEATEIHHOCTH, Ha
OCHOBE KOTOPBIX OOECHeuMBaeTCs JOCTHKEHHE TMPEAMETHBIX W METANpPeIMETHBIX IUIAHUPYEMBIX
pe3yapTaToB 00y4deHUs, POopMUPYETCS €CTECTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJ/IOB
WCCIICIOBAHMSI SIBJICHUM TPUPOJBI U TEXHUKHU, OBJIAJEHUE YMEHHSIMH OOBSICHATH (DM3MUECKUE SBICHUS,
MIPUMEHSIS TTOJTyYEHHBIC 3HAHUS, PENIAaTh 3a7]a4M, B TOM YHCJIe KaUeCTBEHHBIC U IKCTICPUMEHTAJIbHBIC.



[TpyHIMNIMATBEHO JESATENbHOCTHBINM XapakTep JaHHOTO paszfena peanu3yercs 3a C4E€T TOro, uTo
oOyuaroluecs BBIMOIHSIIOT 3aJaHtsI, B KOTOPBIX UM MpPEeJIaraeTcs:

HAa OCHOBE IIOJIYUEHHBIX 3HAHMW pacro3HaBaThb M HAyYHO OOBSACHATH (PU3MUECKHE SIBICHUS B
OKpY>Karolle MPUpPOJIe€ U MOBCEAHEBHOM )KU3HH;

HCIIOJIB30BaTh HAYYHBLIC MCTOAbI UCCIICAOBAHUA (1)PI3PI‘-I€CKI/IX HBHGHHﬁ, B TOM YHCJIC U IPOBCPKU
THUIIOTE3 U MMOJTYUYCHUSA TCOPETUYCCKUX BBIBOJAOB,

00BACHATH Hay4YHBIC OCHOBBI HauOosiee Ba)KHBIX I[OCTI/I)KCHI/II\/'I COBpPEMEHHBIX TCXHOJ’IOFHﬁ, HaIrpumep,
IMMPAKTUYCCKOr'0 HCIIOJb30BaHUA Pa3jIMYHbBIX HCTOYHHUKOB OJHCPIrUM Ha OCHOBC 3aKOHa IPEBpalllCHUA M
COXpPaHCHUA BCEX U3BCCTHBIX BUAOB SHCPIUM.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

I/I3y‘{eHI/IC (I)I/I3I/IKI/I Ha YPOBHE€ OCHOBHOTO O6L[I€FO O6pa3OBaHI/I$I HalpaBJICHO Ha OOCTHUXXCHHC
JIMYHOCTHBIX, MCTAITPCAMETHLIX U IPCAMETHBIX O6pa3OBaTeJIBHI>IX PE3yJIbTAaTOB.

B pesynbrate m3ydeHus (U3MKM HA yYpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs y O0YyYaromIerocs
OyayT chopMupOBaHBI CIIEAYIOIINE JINYHOCTHBIE PE3YyIbTAThI B YACTH:

1) maTpuoTH4YeCcKOro BOCIIUTAHUSA:

— IPOsIBIIEHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIMCKON (PU3MUECKOI HAYKU;

— LIEHHOCTHOE OTHONICHHUE K JOCTHXKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpa:KIaHCKOr0 U TYXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

—TOTOBHOCTh K aKTHUBHOMY YYacTHIO B OOCYXICHHH OOIIECTBEHHO 3HAYUMBIX U ATHUYECKHUX
po0JIeM, CBA3aHHBIX C IPAKTUYECKUM MPUMEHEHUEM JTIOCTHKEHUH (HU3HKY;

— 0CO3HAaHUE BAKHOCTH MOPAJIbHO-3TUYECKUX NMPUHIUIIOB B J€ATEIbHOCTH YUEHOTO;

3) 3¢cTeTH4eCKOro BOCTIUTAHUS

—BOCIIPUSATHE DCTETHMUECKUX KauecTB (DU3MYECKON Hayku: €€ TapMOHUYHOTO TOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 MO3HAHUS:

— OCO3HaHHE LIEHHOCTH (PU3NYECKOM HAYKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS MHUPA, OCHOBHI
Pa3BUTHS TEXHOJIOTUM, BAJKHENIIEN COCTABIIAIOLIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOU JIF0O03HATEIILHOCTH, HHTEPECA K UCCIIEI0BATEIBLCKON e TeTbHOCTH;

5) dopMupoBaHusi KyJbTYPbl 310POBbS U IMOIHOHAJIBLHOI0 0JIATONIOJIYYMS:

—OCO3HaHWE IIEHHOCTH 0€30MacHOTO o0pa3a >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHPE,
BXHOCTH TpaBWJ 0€30MMacHOTO TOBEACHUS HA TPAHCIIOPTE, HA JIOPOTrax, C AJICKTPUUYSCKUM U TETJIOBBIM
000py/I0BaHUEM B JIOMAITHUX YCIOBHSIX;

—c(hopMuUpOBaHHOCTH HaBBIKA peIICKCUH, TPU3HAHNE CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ TpaBa
y IPYTOro 4eJl0BeKa;

6) TPy10BOT0 BOCIIUTAHMS:

—aKTUBHOE ydYacTHe B pEIICHUM NPAaKTHUECKUX 3anad (B paMKax ceMbH, 00pa3oBaTelbHOI
OpTraHU3aINK, TOPOa, Kpasi) TEXHOJIOTHYECKON U COIMALHON HAMPaBICHHOCTH, TPEOYIOIUX B TOM YUCTE
1 (PU3UYECKUX 3HAHUN;

— MHTepeC K MPAKTUIECKOMY W3YUCHHIO MPOdECCHii, CBI3aHHBIX ¢ (PU3UKOIA;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:



— OpUEHTAIM Ha MPUMEHEeHHe (PU3UYECKUX 3HAHWN JUIS PEIICHUs 33]a4 B 00JACTH OKPYXKAroIIeH
Cpe/ibl, TUTAHUPOBAHHMS IIOCTYIIKOB U OIICHKH MX BO3MOKHBIX TIOCIICACTBHH JIJISl OKPYXKAIOMIEH CpeIbl;

— OCO3HaHUE TII00aTHHOTO XapaKTepa KOJOTHIECKIX MTPOOJIeM U MTyTeH MX pelIeHUS;

8) aganTanuu K N3MEHSIIOIIMUMCH YCJIOBUSIM CONMAIBLHOI 1 IPUPOIHON CpPeabl:

—TOTPEOHOCTh BO B3aMMOJCHCTBHHM IPH BBINOJHECHUH HCCIICIOBAHUN M MPOCKTOB (U3HUYCCKOM
HATPABIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSM JIPYTHX;

— IIOBBIIIICHUE YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPAKTHUCCKYIO JIeITeIbHOCTD;

—TOTPEOHOCTh B (POPMUPOBAHUHN HOBBIX 3HAHHM, B TOM 4HCIIe (OPMYIHPOBATh HMJICH, IMOHSATHS,
TUTOTE3bI 0 (PU3HUECKUX OOBEKTAX U SBICHHUSIX;

— OCO3HaHHUE ACPUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETCHTHOCTEH B 00JIaCTH (DU3HKH;

— IUTAHUPOBAHKME CBOCTO PA3BUTHS B MPUOOPETCHUN HOBBIX (PM3UYCCKUX 3HAHUM;

— CTpEeMJICHHE aHAIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA M YKOHOMUKH, B TOM
YHCIIe C UCIIOJIb30BaHUEM (DU3UYECKHUX 3HAHU;

— OIICHKAa CBOMX JCHCTBHH C Y4ETOM BIMSHHUS Ha OKPYXKAIOIIYIO CPEIy, BO3MOXHBIX TIIOOATBHBIX
IIOCJICICTBHUI.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbraTe OoCcBOeHHMsS TpOrpaMMbl IO (HU3UKE HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS Yy
oOyuaromerocsi Oynytr chopMupoOBaHBI MeTANpeIMeTHbIE Pe3yJIbTaThl, BKIIOUYAIONINE TO3HABATEILHBIC
YHHUBEpCaldbHble y4yeOHBbIC JEWCTBUSA, KOMMYHUKATHBHBIE YyHUBEpCAJbHbIE Yy4YeOHbIE JEHCTBUS,
pEryIsTHBHBIC YHHUBEPCAIbHBIC yueOHbIC ACHCTBUS.

ITo3HaBaTebHbIE YHUBEPCAJBbHBIC yqeﬁnble JelCcTBUA

ba3oBble JJornveckue aelicTBUs:

BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKN OOBEKTOB (SIBJICHHN);

YCTaHaBJIMBAaTh CYLICCTBCHHBI TPU3HAK KIACCU(HUKALUK, OCHOBAaHHA I 000OIIeHHS |
CpaBHEHWS,

BBISBIIATh 3aKOHOMEPHOCTHM M IPOTHBOpPEUYMs B paccMaTpuBaeMblX (pakTax, JaHHBIX H
HaOJFOICHUSX, OTHOCSAIIMXCS K (PU3MUECKUM SIBIICHUSM;

BBISIBJISATh TPUYMHHO-CIICACTBEHHBIE CBSI3U NPU HM3y4eHUH (U3NYECKUX SIBIEHUH M MpPOIECCOB,
JIeNIaTh BBIBOJIBI C MCTIOJIB30BAHNEM JICAYKTUBHBIX M HHIYKTUBHBIX YMO3aKIFOUEHHUH, BBIIBUTATh THITIOTE3bI
0 B3aMMOCBSI35X (DU3NYECKUX BEITUYUH;

CaMOCTOSITENIbHO  BbIOMpaTh crnoco0 pemleHuss ydeOHOM (u3nueckod 3aaauu  (CpaBHEHHE
HECKOJIbKUX BapMaHTOB PELIeHHUs, BBIOOP Hanboee MoAXOAAIero ¢ Y4ETOM CaMOCTOATENBHO BbIACICHHBIX
KpUTEPUEB).

ba3oBble nccienoBareibcKue AeCTBHUA:

MCII0JIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKUII HHCTPYMEHT MO3HAHMUS;

IPOBOAMTH IO CaMOCTOSITENIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECJOXKHBIM (pu3nueckuii
9KCHEPUMEHT, HEOOIBIIIOE UCCIIe0OBaHUE (PU3MUECKOTO SBICHHUS;

OILICHUBATh HAa IPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMAIUIO, TOJYYEHHYIO B XOJI€ UCCIIEA0BAHUS
WM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (pOpMyIHpoBaTh O0O0OIIEHHMST W BBIBOABI IO pPE3yJbTaTaM IPOBEIEHHOTO
HaOJII0IeHNs, OMBITA, UCCIICOBAHMS;

IIPOTHO3MPOBATh BO3MOKHOE JlajibHEHIIee pa3BUTHE (PU3NYECKUX MPOIIECCOB, a TAK)KE BBIABUIATH
IPENOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:



NPUMEHSTH Pa3IMYHbIC METO/IbI, HHCTPYMEHTBI U 3aIPOCHI TIPU TIOMCKE U 0TOOpE WHPOPMAIIUY WITH
JAHHBIX ¢ YIETOM MPEIOKEHHOM yaeOHOH (hU3UIECKOM 3a1a4H;

aHaAM3UPOBaTh, CHCTEMATHU3MPOBATH U HMHTEPIPETUPOBATH WH(POPMALIMIO PA3IUYHBIX BUIOB H
dbopM mpeacTaBICHNUS;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMAJbHYIO  (QOpMy  MpeACTaBleHHs  UHPOpMALUU |
WLTIOCTPUPOBATh pellacMble 3aJaud HECIOXKHBIMH CXEMaMH, JHarpaMMaMH, HWHOW rpadukoil u ux
KOMOWHAIIUSIMH.

KOMMyHI/IRaTI/IBHLIe YHuBEpCaJdbHLIC yqeﬁnme JeCTBUA:

B X0JIe 00CYXICHHS y4eOHOT0 MaTepuala, pe3yJIbTaToB JIA0OPATOPHBIX padOT U MPOEKTOB 3aaBaTh
BOIPOCHI IO CYIIECTBY OOCY>KIaeMOW TeMbl M BbICKa3bIBaTh HJIEW, HAlleJICHHbIE HA pELICHHE 3a/Ja4dl U
noJiiepKaHue 0JarokenaTeIbHOCTH OOIIECHUS;

COIOCTABJISITh CBOM CYXACHHUS C CYKICHHSIMH APYTUX YYaCTHUKOB JUaliora, OOHapy>KHMBaTh
pa3auvmue U CXOJCTBO MO3ULIU;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX;

nyOMYHO TIPEJCTABISITh PE3YyJIbTAThl BBINOJHEHHOTO (U3UYECKOTO OMbITa (IKCIICPUMEHTA,
UCCJIETIOBAHMUSI, IPOEKTA);

MOHMMATh U HCIIOJIB30BATh MMPEUMYIIIECTBA KOMAHIHONW ¥ WHIUBUAYAITBHONH pa0OTHI MPU PEIICHUN
KOHKPETHON (hU3MUECKOil MpoOIeMBbl;

NPUHUMATH 1I€TTH COBMECTHOH AESTeNbHOCTH, OPraHM30BBIBATH JEHCTBUS MO €€ JIOCTHXKEHUIO:
pacrpenenarb poju, o0CYXKJaTh MPOILECCHl U Pe3yJabTaThl COBMECTHON paboThl, 0000IIaTh MHEHUS
HECKOJIbKUX JTIOJICH;

BBITIOJIHSITH CBOIO YacCTh pabOTHI, IOCTUTAsi KAYECTBEHHOTO pe3yIbTaTa Mo CBOEMY HaIPaBJICHUIO U
KOOPJMHUPYSI CBOU ACUCTBUSI C APYTUMHU YICHAMHU KOMaH/IbI;

OIICHMBAaTh KadeCTBO CBOErO0 BKJaJa B OOMMN TMPOAYKT IO KPUTEPHUSIM, CAMOCTOSATEIHLHO
c(hOpMYyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHBIe yHHBepcaJIbHbIe y4eOHbIE AeiiCTBUS
Camoopranmn3anus:

BBISIBIIATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAlUsX, TPEOYIOIUX JUIsl pelieHus] PU3NUECcKuX
3HAHUI;

OpUEHTUPOBATHCSA B Pa3IUYHBIX MOJAXOAAX MPHUHATHS pPEEHUH (MHIUBUIYyalIbHOE, IMPHUHSITHE
peleHus B TpyIe, IPUHATUE PEIIeHUH rpyTIoi);

CaMOCTOSITENIbHO COCTABJISITh aITOPUTM pElIeHUs] PU3NYECKON 3aJauM WM IIJIaHa UCCIIEOBaHUS C
y4€TOM HMEIOIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpOBaTh IIpeularaeMble
BApPUAHThI PELICHUN;

JienaTh BBIOOpP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’IB, IMOIMOHANbHBINA HHTEJJIEKT:

JlaBaTh aJKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh IiaH €€ U3MEHEHNs,

OOBSACHATh MPUYMHBI JOCTHKEHUS (HEIOCTHXKEHUS) PE3yJbTaTOB JEATEIbHOCTH, JaBaTh OLIEHKY
nproOpEeTEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBbI B JESITENBHOCTH (B TOM 4YHCI€ B XOJ BBINOJHEHUS (PU3UYECKOTO
UCCIICIOBAaHUsST WJIM  TPOEKTAa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHMBIIUXCA CHUTYallHid,
YCTaHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIIOBUSM;

CTaBUTb ce0s Ha MECTO APYroro 4ejaoBeKa B XOJ€ CIopa WIM AMCKYCCHHM Ha HAy4YHYH TEMY,
[IOHUMATb MOTUBBI, HAMEPEHHUS U JIOTUKY PYroro;

IpHU3HaBaTh CBOE MpPaBO Ha OIMMOKY MpU peuieHUH (PU3NYECKHX 3ajad WIK B YTBEPXKICHUAX Ha
Hay4HbIE TEMBI U TAKOE K€ IIPABO IPYroro.



INPEJIMETHBIE PE3YJIbTATbBI

K koHmy oOydeHuss B 9 kJjiacce MpeaMeTHbIC pe3yabTaThl Ha 0a30BOM YpPOBHE MIOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

UCIIOJIB30BaTh IOHATHS: CUCTEMa OTCYETA, MaTEpUaIbHAs TOYKA, TPACKTOPHs, OTHOCUTEIBLHOCTH
MEXaHUYECKOro JBHXKEHMs, nedopmauus (ympyras, IUIacTHYEcKas), TPEHHE, LEHTPOCTPEMUTEIILHOE
YCKOpPEHHE, HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPAOE TEJO, IEHTP THKECTH
TBEPJOrO TeJla, PAaBHOBECHE, MEXaHWYECKHe KoleOaHWs M BOJIHBIL, 3BYK, MH(pa3ByK M YIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKala JIEKTPOMAarHUTHBIX BOJIH, CBET, OJU30PYKOCTb U JaIbHO30PKOCTH,
CIEKTPBI UCITYCKAHUs U NOJIOIEHHs, anb(da, 6eTa- U raMMa-u3iIydeHus, U30TOIbI, AIepHas SHEPreTUKa;

pa3iauuaTh  SABICHUS ~ (PaBHOMEPHOE U HEPABHOMEPHOE  NIPSIMOJIMHEMHOE  JABMIXKEHUE,
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE ABM)KEHHE, CBOOOJHOE MaJeHHE Tell, PAaBHOMEPHOE [BM)KEHUE IIO
OKpPY)KHOCTH, B3aUMOJICHCTBUE TeJl, peaKTUBHOE ABIDKEHHE, KoyieOaTelnbHOe IBIKEHHE (3aTyXarolue U
BBIHY)KJICHHbIE KOJICOAaHUs), pPE30HAHC, BOJIHOBOE [BM)KEHUE, OTPAXKEHHE 3BYKa, IPSIMOJIMHENHHOE
pacrpoCcTpaHeHue, OTPaKEHUE U NPEJIOMIICHHE CBETA, ITIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKEHUE
0ermoro cBera B CHEKTP U CJIOXEHHE CIHEKTPaJbHBIX IIBETOB, JAUCIEPCUSl CBETa, €CTECTBEHHas
PaAMOaKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOIO CIEKTpa H3IY4YEHMs) MO ONMCAHMUIO HX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3UUECKOE SBJICHUE;

pacrio3HaBaTh MPOSBICHUE M3YUYEHHBIX (PU3MUECKUX SBICHUH B OKPY)KAIOLIEM MHUpE (B TOM 4HCIe
¢usnueckue SBICHUS B NPUPOJE: NPWIMBBI M OTIMBBIL, JABM)KEHHE I1aHeT COJHEYHOH CHCTEMBI,
PEaKTUBHOE [JBUKCHHME JKMBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3E€MIIETPSCEHHUE,
ceficMMuecKue BOJHBI, IL[YHAMM, 3XO, LIBETa TeJ, ONTHYECKHE SIBICHHUS B IPUPOJE, OMOIOrHMUECKOe
JeicTBUE BUJIUMOTIO, YJIbTPA(HUOIETOBOIO U PEHTT€HOBCKOIO M3JIy4YeHHH, €CTECTBEHHBIH PaJOaKTUBHBIN
($oH, KOCMUYECKHE JIyYH, paAMOAKTUBHOE U3IYyYEHHE MPUPOJHBIX MUHEPAJIOB, NEHCTBUE PAJHOAKTUBHbBIX
U3JIy4EeHUN Ha OpraHU3M 4elloBeKa), IPU 3TOM IEePEeBOJUTH MPAKTUUYECKYIO 3a7auy B y4eOHYIO, BBIICIATh
CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUH;

OIUCBIBATh U3YYEHHBIC CBOMCTBA TeNl U (hPU3MUYECKHUE SIBICHHS, UCHONb3Yys (pU3MUECKUe BETUUMHBI
(cpenHsist 1 MTHOBEHHAs! CKOPOCTh TeJla IPU HEPABHOMEPHOM JIBUKEHUU, YCKOPEHUE, IIEpEMELIEHHE, [1YTh,
yIJI0Basi CKOPOCTb, CHJIa TPEHHUS, CHJIA YIIPYTOCTH, CHUJIa TSDKECTH, YCKOPEHHE CBOOOJHOrO MaJieHHs, Bec
TeNa, UMITYJIbC Tejla, UMIYJIbC CHJIbI, MEXaHUYecKasi paboTa U MOLIHOCTh, IOTEHIIMATIbHAs SHEPTUs Tena,
MOJAHATOrO HAaJ IMOBEPXHOCTBIO 3€MIIM, IOTCHLMAIbHAS DHEPrUsS CXKATOW IPYKUHBI, KUHETUYECKas
SHEprus, MoJHas MEXaHWYeCcKasi SHEePIus, Nepruo U 4YacToTa KojeOaHWi, 1JTMHA BOJIHBI, TPOMKOCTh 3BYyKa
U BBICOTA TOHA, CKOPOCTh CBETA, MTOKa3aTeb MPEIOMIIEHHUS CPEIbl), TPH ONMUCAHUU MPABUIIBHO TPAKTOBAThH
(Gu3NYECKUN CMBIC UCIIONb3YEMbIX BETUYHMH, 0003HAYEHUSI U €AMHMIIBI (U3NYECKUX BEIMYUH, HAXOIUTh
(GopMyIbl, CBS3BIBAIOLINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C IPYTMMH BEIMYMHAMHU, CTPOUTH I'paduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUNH;

XapakTepu30BaTh CBOMCTBA Tel, (GU3UUECKUE SIBICHHS U MPOLECCHI, UCTIONb3Ys 3aKOH COXPAaHEHMS
SHEPIMM, 3aKOH BCEMHMPHOI'O TATOTEHHMs, NPUHIMUI CYNEPHO3ULMU CWJI, NPUHIMI OTHOCHTEIBHOCTH
I'anunes, 3akoHpl HbprOTOHA, 3aKOH COXpaHEHUS UMIIYJIbCA, 3aKOHBI OTPAKEHMS U IPEJIOMIICHHS CBETA,
3aKOHbl COXPAaHEHHMs 3apsIOBOIO M MAacCOBOTO YHCEN IPHU SJEPHBIX pPEAKUUAX, IPU OTOM J1aBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMAaTUYECKOE BBIPAKEHHE;

O0BSACHATh (U3NYECKUE TMPOILECChl U CBOMCTBA Tel, B TOM 4YMCIE U B KOHTEKCTE CHUTYyallUi
PaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh IPUUUHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH O0BSICHEHHE
U3 2-3 JOTMYEeCKUX LIaroB ¢ OMOpPOW Ha 2—3 M3YYEHHBIX CBOMCTBa (PU3MUECKUX SBICHUM, (HU3HMUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacy€THbIE 3a7aun (ONMUparonIrecs Ha CUCTEMY M3 2—3 ypaBHEHMII), UCTOIb3Yys 3aKOHBI 1
dopmynbl, cBs3bIBaroMe (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHajM3a YCJIOBHS 33Jaydl 3alUChIBAaTh
KpaTKO€ YCJIOBHE, BBISBJIATH HEIOCTAIOIINE WM M30BITOUHBIE JaHHBbIE, BbIOWpATh 3aKOHBI U (POPMYIIHI,
HEOOXO/IMMBIE JJISl PelIeHUs], IPOBOIUTh PACUEThl U OLEHUBATh PEATMCTUYHOCTh MOJYYEHHOTO 3HAYECHHUS
(U3UYECKON BEITMYUHBL;

pacrio3HaBaTh MpoOJIeMbl, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIH (PU3HMUECKUX METO/I0B, UCIIOIb3YS
ONMCAHUE HCCIEAOBAHMS, BBLACIATH MPOBEPSEMOE IMPEATON0KEHUE, OLICHUBATh MPABUIBHOCTh MOPSJIKA
IPOBE/ICHUS UCCIIEIOBAHNUS, JIeNaTh BBIBO/IbI, MHTEPIPETHPOBATH PE3YJIbTaThl HAOIIOIEHUH U OIBITOB,;



IPOBOJIUTH ONBITBI MO HAOMIOJACHUIO (DU3MYECKUX SBICHUN WIM (U3UYECKUX CBOMCTB Tel
(u3ydyeHue BTOporo 3akoHa HploTOHa, 3aKOHa COXpaHEHHUs PHEPIUH, 3aBUCHUMOCTb IEepHoja KoyieOaHUM
NPYKUHHOTO MasTHUKA OT Macchl rpy3a M KECTKOCTU MPY>KUHBI U HE3aBUCHUMOCTb OT aMIUIMTYIbI MaJIbIX
KoJIeOaHUH, MPSIMOJIMHEHHOE PAacHpOCTpaHEHUE CBETA, pa3jiokKeHHe Oesoro CBeTa B CHEKTpP, M3Yy4YEeHUe
CBOWCTB M300pa’keHMsI B TVIOCKOM 3€pKajie U CBOWCTB M300pa’keHHs MpeiMeTa B cOOMparomiel JuH3e,
HaOJII0IEHUE CIJIOUIHBIX U JIMHEHUYaThIX CHEKTPOB M3JIyY€HHsI): CAMOCTOSATEIBHO COOMpaTh YCTAaHOBKY M3
U30BITOYHOTO HaOOpa 000pyIOBaHMS, ONMCHIBATH XOJI OIBITA M €TI0 Pe3yJIbTaThl, (POPMYIUPOBATH BHIBOJIBL;

IPOBOJUTH INPU HEOOXOJUMOCTH CEpPHIO NPSAMBIX H3MEPEHUH, omperenss cpelHee 3HaueHHe
u3MepsaeMoil BeNMYMHBI ((POKYCHOE pacCTOSIHHE COOHMpAroIiel JIMH3bI), 0OOCHOBBIBATH BBHIOOP crocoba
HU3MEpPEHHs (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (DU3UUECKUX BEIMYUH C HCHOJIB30BAHUEM MPSMBIX
U3MepeHull (3aBUCUMOCTb IIyTH OT BPEMEHU IPH PABHOYCKOPEHHOM JIBUKEHUHU 0€3 HayaJlbHOW CKOPOCTH,
nepuoJia KojiebaHuii MaTeMaTU4ecKoro MasiTHUKA OT JUTMHBI HUTH, 3aBHCUMOCTH YTJIa OTPAXKEHHSI CBETA OT
yria MajeHus W yria OpejoMJICHUs OT yIJla MaJeHus): IUIAHUPOBaTh MCCIEJOBAHUE, CAMOCTOSTENIBHO
coOMpaTh YCTaHOBKY, (PMKCHUPOBATh Pe3yIbTAaThl MOJYYCHHOW 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BUJIE
TaOJIMI U TpadUKOB, AETATh BBIBOABI I10 pe3yJbTaTaM HCCIEeI0BAHHUS;

IPOBOJUTH KOCBEHHBIE M3MEPEeHUs (U3NYECKUX BEIHUYUH (CPEIHSsI CKOPOCTh U YCKOpEHHE Tela
IpY PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHE CBOOOAHOTO MaJIeHUs], KECTKOCTh NMPYKHUHbI, KOIPPUIHEHT
TPEHUS CKOJBKEHUS, MEXaHW4YecKas padoTa U MOIIHOCTb, YaCTOTa M MEPHUOJI KOJICOaHUH MaTeMaTHYECKOTO
U IPYKUHHOTO MasTHUKOB, ONTHYECKAasl CHJIa COOMpArOIIel JIMH3bI, PaAHOAKTUBHBIN (OH): IIIaHUPOBATh
U3MepeHusi, cCOOMPaTh HKCIIEPUMEHTAIEHYIO YCTAHOBKY M BBITIOJIHITH U3MEPEHUs, CIEeays MPEIJI0KEHHON
MHCTPYKLIMU, BBIYUCIATH 3HAUEHUE BEIWYMHBI M AHAJIU3UPOBATh IOJYYEHHBIE pE3yJbTaTbl C Y4ETOM
3a/IaHHON MTOTPEIIHOCTH U3MEPEHUI;

co0uIro1aTh MpaBuiIa TEXHUKH O€30MIaCHOCTH IIPU paboTe ¢ 1ab0paTOpHBIM 000PYI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKK M3YYEHHBIX (PU3MUECKUX MOJEJCH: MaTepuanbHas TOYKa,
abCoJIIOTHO TBEP/OE TEJIO0, TOYEUHBIH MCTOYHMK CBETA, JIyd, TOHKAs JIMH3a, IJIAaHETapHas MOJENb aToMa,
HYKJIOHHAs1 MOZIETTb aTOMHOTO SI/Ipa;

XapaKkTepu30BaTh MPUHLHUIIBI 1€HCTBUS H3YyYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB C ONOPOii
Ha WX ONMHUCAHMA (B TOM YHCIE: CIIHIOMETp, NATUYUKU TIOJOKEHHUS, PACCTOSHUS W YCKOPEHHS, paKeTa,
9XO0JIOT, OYKH, HEPUCKOI, (oToarmnapar, ONTUYECKHE CBETOBObI, CIEKTPOCKOI, J03UMETp, Kamepa
Bunbcona), ucmonb3ys 3HAHHS O CBOWCTBaX (DM3MYECKHX SIBJICHUH W HEOOXOIuMble (U3NYECKHE
3aKOHOMEPHOCTH;

UCTIONIB30BAaTh CXEMBl M CXEMaTHYHbIE PHCYHKH M3YYCHHBIX TEXHHUYECKHX YCTPOMCTB,
U3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTMUECKUX MPOILIECCOB MPU pEIIeHUH y4eOHO-NPaKTHUECKUX 3a/ad,
ONITUYECKHE CXEMBI JJIsl TIOCTPOCHUS M300paKEHNH B TNIOCKOM 3€pKajie U COOMpAIONIeH JINH3E;

NPUBOANUTE TpPUMEPHl (HAXOAUTh HH(POPMALMUIO O MpHUMEpax) MPAKTHUYECKOTO MCIIOIb30BaHMS
¢u3nUecKknx 3HAHWHA B TOBCEJHEBHON KHU3HH s oOecriedyeHHs O€30MacHOCTH TPH OOpalIeHUH C
npubopaMy U TEXHUYECKUMH YCTPOMCTBAMU, COXPAaHEHHUS 3/10POBbs M COOIIOACHUS HOPM 3KOJIOTMYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPENE;

OCYILECTBIIATh MOUCK HMH(popManMu (pu3nueckoro conaepkanus B MHTepHeTe, caMOCTOSTENBHO
(bopMyHpyst TOUCKOBBIN 3aIIPOC, HAXOAUTH ITYTH OTIPENICICHHUS JOCTOBEPHOCTH TIOIYIEHHONW HH(OpMAIHH
Ha OCHOBE MMEIOLINXCS 3HAHUN U JIOTIOJIHUTENbHBIX HCTOYHHUKOB;

UCTIONIB30BaTh TIPW  BBIMIOJHEHWM y4YeOHBIX 3aJaHUN  HAYYHO-TIONMYISIPHYIO  JIUTEPaTypy
¢u3muecKkoro cojep:kaHus, CHpPaBOYHBIE MaTepualbl, pecypchl ceTh HHTepHeT, BiafeTh NpUEMaMu
KOHCIIEKTUPOBAHMSI TEKCTa, TpeoOpa3oBaHus MHPOPMAITUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE HH(POpPMALUU U3
HECKOJIbKUX HMCTOYHUKOB (DPM3MUYECKOTO COAEpIKaHUs, MyOIMYHO TPEACTABIATH PE3yNbTaThl MPOSKTHOU
WIA HUCCIIE0BATEIbCKOW JESTEIbHOCTH, MPH 3TOM TI'PaMOTHO HCIOJb30BAaTh W3YYEHHbBIN MOHATHHHBINA
ammapar W3ydaeMoro paszena (U3WKH W CONPOBOXKAATh BBICTYIUICHHWE TIpE3EHTAalned ¢ yd4EToM
0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.



YYEBHO-METOJANYECKOE OBECNEYEHUE OGPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYUEBHBIE MATEPHAJIBI JIVIS1 VUEHUKA

» dusuka, 9 xnacc/ [epeimkun A.B., I'ytauk E.M., O01ecTBo ¢ orpaHU4eHHOM OTBETCTBEHHOCTHIO

«IPODAY»; AxninonepHoe oomectBo «M3narenscTBo «IIpocBenienner»

METOINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

YMK «®Pu3uka. 9 knace»

1. ®uzuka. 9 knacc. Yueonuk (aBropsl . M. Ilepeimkun, E. M. I'ytauk, A. W. UBanoB, M. A. IletpoBa).
2. ®usuka. Pabouas terpaas. 9 kinacce (aBropsl E. M. I'ytHuk, U. I'. Biacoga).

3. ®usuka. 9 kimacc. Meroaudeckoe rmocoodue (aBropsl O. A. Uepnukosa, C. H. ['manenkosa, B. B.
KynpsiBue).

4. ®dusuka. 9 xnacc. Junaktudeckue matepuaisl (aBTopbl A. E. Mapon, E. A. Mapon).

5. ®usuka. 9 kmacc. CoopHuk Borpocos u 3aaa4 (aBTopsl A. E. Mapon, E. A. Maposn, C. B. Ilo3oiickuii).

6. DnekTpoHHas Gopma ydueOHHUKa.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

bub6mmoreka [JOK



No HanmenoBanue pa3aenoB U TeEM MPOTrPaMMBI KomnuecTBo vacos DnekTpoHHbIe (¢ POBHIE) 00pa3oBaTEILHBIE
/1 TemaTu4eckoe MIaHNPOBaHuUe 9 KiIace Beero|| KoutponsHble TIpakTHyeCcKHe pecypcbl
paboThl paboThI
‘Pamen 1. Mexannyeckue siBJICHUSA
1.1 |Mexannyeckoe IBUKEHUE U CIIOCOOBI €TO 10 1 bu6nmoreka [IOK
OTHCAHUS https://m.edsoo.ru/7f41a4a6
1.2 ||B3auMonelicTBuE TEN 20 1 3 bu6nmoreka [IOK
https://m.edsoo.ru/7f41a4a6
1.3 ||3akoHBI cOXpaHEHUs 10 3 bubnuotexa [HOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 paszaeny H 40 H
‘Paaz[en 2. Mexann4eckue K0J1e0aHUS U BOJTHBI
2.1 |[MexaHudeckue KojacOaHus 7 3 bubnnorexa IIOK
https://m.edsoo.ru/7f41a4a6
2.2 |MexaHHn4YeCKHE BOJHBL. 3BYK 8 1 3 bubnuoreka [JOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO o pazaeny H 15 H
‘Pasz[en 3. DJ1eKTPOMATHUTHOE T0JIe U YJIeKTPOMATHUTHBIE BOJIHBI
3.1 |[DAeKTpOMarHuTHOE MOJIE U MIEKTPOMAarHUTHBIE 6 2 bu6muoreka [JOK
BOJTHBI https://m.edsoo.ru/7f41a4a6
‘I/ITOFO o pazaeny H 6 H
‘Pasz[en 4. CBeTOBbBIE IBJICHUS
4.1 ||3akOHBI pacpOCTpaHEHUs CBETA 6 2 bubnmnoreka [JOK
https://m.edsoo.ru/7f41a4a6
4.2 ||/IuH3BI ¥ ONTHYECKHE TTPHOOPHI 6 3 bubnuotexa [JOK
https://m.edsoo.ru/7f41a4a6
4.3 |[PazmokeHue Oeoro cBeTa B CIEKTP 3 2 bubnuoteka [JOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO o pazzaeny H 15 H
‘Pasnen 5. KBaHTOBBIC SIBJICHUSA
‘5.1 HI/IcnyCKaHHe Y MOTJIOIIEHUE CBETA ATOMOM H 4 H H 1 HBI/I6J'II/IOTeKa HOK
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https://m.edsoo.ru/7f41a4a6
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No HanmenoBanue pa3aenoB U TeEM MPOTrPaMMBI ‘ KomnuecTBo vacos ‘ DnekTpoHHbIe (¢ POBHIE) 00pa3oBaTEILHBIE
/1 TemaTnueckoe NJaHMpoBaHue 9 Kiacce Beero|| KoutponsHble TIpakTHyeCcKHe pecypcbl
paboThl paboThI
‘ H H H Hhttps://m.edsoo.m/7f41a4a6
5.2 ||CtpoeHue aTOMHOrO sijipa 6 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
5.3 ||flmepHble peakiuu 7 1 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 110 paszeny H 17 H
‘Pa3)1e.11 6. [ToBTOPHUTEIbHO-00001IAIOIIUIT MOAYIb
6.1 |[IloBropenue u 0000IICHHE COEPKAHUS Kypca 9 2 bubnuotexa [HOK
busuku 3a 7-9 kimace https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 110 paszeny H 9 H
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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

IHOYPOYHOE INVMTIAHUPOBAHME 9 KJIACC

No Tema ypoka ‘ KonuvectBo wacos ‘ Hata DneKTpoHHbIE U(POBEIC
n/m Beero|| Konrponsusre || IpakTiueckue || M3YIeHHA o0pa3oBaTenbHbIe PEeCypChl
paboThI paboThI
‘1 HMexaHqucme nBUKeHHe. MaTepuanbHasi Touka “ 1 H H H “
2 ||Cucrema orcueta. OTHOCUTEIBHOCTh MEXAHUYECKOTO IBKEHUS 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0ad474
3 ||PaBHOMEpHOE MPSAMOIMHEHHOE IBHKCHHE 1 bubmumoreka [IOK
https://m.edsoo.ru/ff0ad19a
4 |[HepaBHOMEpHOE MPSMOJIMHEHHOE IBIKeHUE. CpeaHss u 1
MT'HOBEHHAsl CKOPOCTh
5 |[[IpsMonuHelHOEe paBHOYCKOPEHHOE JIBIXKEHUE. Y CKOPEHHE 1 bubnunoreka [JOK
https://m.edsoo.ru/ff0ad8d4
6 ||CKOpOCTh MPSMOIMHEHHOTO PaBHOYCKOPEHHOTO IBUKCHUSI. 1
['paduk ckopocTu
7 |/TaGoparopras pabota "OmnpenencHne yCKOPEHUs Tella IpH 1 1 bubmmoreka [JOK
PaBHOYCKOPEHHOM JIBH)KEHUU 110 HAKJIOHHOM miockocTu" https://m.edsoo.ru/ff0adb18
‘8 HCBO6OI[HOC nagerue tex. OnelTe! [ anuines H 1 H H H H
9  ||PaBHOMEepHOE BUkKEHHUE O OKpyx)HOCTH. [lepuon 1 yacrora 1 bubnuoreka [IOK
obparenust. JInHeitHas U yriioBasi CKOpOCTH https://m.edsoo.ru/ff0ael76
‘10 H]_[eHTpOCTpeMI/ITeJ'IBHOC yCKOpEeHHe H 1 H H H ||
11 |[Tepssrit 3akoH HetoToHa. BexTop crutbl 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0ae612
12 ||Bropoii 3axon HetoToHa. PaBHOMEHCTBYIOIIAS CHITa 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0ae72a
13 |Tpernii 3axon HetoToHa. Cynepro3unus Cuit 1 bubnnorexka [JOK
https://m.edsoo.ru/ff0ae982
14 |Pemenue 3aa4 Ha MpUMEHEHHE 3aKOHOB HpioTOHA 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0aeb6c
15 ||Cuna ynpyroctu. 3akoH ['yka 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0aeca2
‘16 HPCH_ICHI/IC 3a1a4 1o teme «Cuna ynpyroctu» H 1 H H H H



https://m.edsoo.ru/ff0ad474
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Ne Tema ypoka KonuuectBo vacos ‘ Hata DJeKTpOHHEIC I(POBEIC
n/m Beero| Konrponshsre || IpakTrueckue || H3YIeHAA 00pa3oBaTeNbHEIE PECYPCHI
paboThI paboThI
17 ||JTabopaTopHas pabota «OnpeaeneHue sKeCTKOCTH MPYKUHBD) 1 1 bubnmoreka [JOK

https://m.edsoo.ru/ff0aee28

Yrpyroe u Heynpyroe B3auMo/ieiicTBre

18 ||Cua TpeHust 1 bubnroreka [JOK
https://m.edsoo.ru/ff0af738
19 |[Pemenue 3amau mo Teme «Cusa TpeHU» 1 bubmumoreka [IOK
https://m.edsoo.ru/ff0afa26
20 |Jlabopatopnas pabora "Onpenenenue ko3 dunnenra TpeHus 1 1 bubmmoreka [LIOK
CKOJIbXKeHUS" https://m.edsoo.ru/ff0af8be
21 ||Pemenue 3amau no teme "3akonsl Herorona. Cuma ympyrocri. 1 bubnuoreka [IOK
Cuna tpenus" https://m.edsoo.ru/ff0atb8e
22 ||Cuna TsHKECTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPCHHE 1 bubnuorexa [JOK
¢BOOOIHOTO IMalEHUSA https://m.edsoo.ru/ff0af044
23 |[Vpoxk-koHpepeHnus "J{BrmKeHre Tell BOKPYT TPaBUTAIIMOHHOTO 1 1
neHTpa (Conneunas cucrema). ['anmaktuku"
24 |Pemenue 3ama4 o TeMe "Cuia TSKECTH M 3aKOH BCEMUPHOTO 1 bu6nmoreka [JOK
TATOTCHUS" https://m.edsoo.ru/ff0af5{8
25 |[lepBas KocMHUYECKasi CKOPOCTh. HeBecOMOCTh 1 meperpy3ku 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0af33c
26 |PaBHOBecHe MaTepHaIbHONH TOUYKH. AOGCOIIOTHO TBEPIOE TETIO. 1 bubnnorexka [JOK
PaBHOBecue TBEPIOro Tea ¢ 3aKpeIIEHHON OChIO BpallleHUs https://m.edsoo.ru/ff0afe36
‘27 |MOMeHT cunbl. LleHTp TsbKecTn ‘ 1 H H
28 |[Pemenue 3aga4 o TeMe "MomeHT cunbl. LlenTp TsxecTn" 1 bu6nmoreka [JOK
https://m.edsoo.ru/ff0b02b4
29 |[MoaroroBka K KOHTPOJIbLHOU paboTe 1o Teme "MexaHnueckoe 1 bubnuoreka [IOK
nBrkenue. Bzanmoneiicrsue ten" https://m.edsoo.ru/ff0b0408
30 |[KontponbHast pabota 1o Teme "MexaHu4ecKkoe JBIKEHHE. 1 1 bubnnorexa [JOK
BsaumoneiictBue ten" https://m.edsoo.ru/ff0b06ec
31 |[Umnynbe Tena. UMmynbe cuibl. 3aKOH COXpaHEHHUS UMITYJIbCA. 1 bubnuorexa [IOK

https://m.edsoo.ru/ff0b07fa



https://m.edsoo.ru/ff0aee28
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Ne Tema ypoka KonuuectBo vacos ‘ Hara DJeKTpOHHEIC I(POBEIC
n/m Beero| Konrponshsre || IpakTrueckue || H3YIeHAA 00pa3oBaTeNbHEIE PECYPCHI
paboThI paboThI
32 |Pemenue 3a1a4 1o TemMe "3aKOH COXpaHEHUS UMITyJIbca" 1 bubmumorexa [IOK
https://m.edsoo.ru/ff0b096¢
33 ||[Ypok-koHpepeHius "PeakTHBHOE TBUKCHHE B IPUPOIC U 1 1
TexHuKe"
34 |Mexanuueckasi paboTa U MOUTHOCTb 1 bubmumoreka [IOK
https://m.edsoo.ru/ff0b0a84
35 ||PaboTa cuIIBI TSXKECTH, CUIIBI YIPYTOCTH U CHIIBI TPEHHS 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0b0db8
36 |JIaboparopHas pabota «OmnpeneneHnue padoThl CHIIbI TPEHUS MIPH 1 1
paBHOMEPHOM JBM)KEHUH TEJIa IO TOPU30HTAILHON TTOBEPXHOCTH
‘37 HCBSBI) sHEpruu u padoTel. [loTeHanbHas SHEPTHS H 1 H H H ||
38 ||[Kunernueckas sHeprus. TeopemMa 0 KHHETHUECKOW YHEPTUN 1 bubnmnorexa LIOK
https://m.edsoo.ru/ff0b0c32
‘39 H3aKOH COXpaHEHHS YHEPTUU B MEXaHHKE H 1 H H H “
40 ||JTabopaTopHas pabora «/3yueHue 3aKoHa COXpAaHSHUS SHEPT UM 1 1 bubmmoreka [JOK
https://m.edsoo.ru/ffOb12fe
41 |[KoneGaTenpbHOE IBUKEHUE M €T0 XapaKTEPUCTUKU 1 bubnnoreka [JOK
https://m.edsoo.ru/ffOb1858
42 |3aryxatomme konebanus. BeiHykneHHble Konebanus. Pe3onanc 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0b2010
‘43 HMaTeMaTI/IquKI/H‘/'I U IPYKUHHBIN MasiTHUKU H 1 H H H “
44 |[Vpok-uccrenoBanue «3aBUCUMOCTb IepUoJia KoeOaHuil OT 1 1 bubnmoreka [JOK
YKECTKOCTHU MPYKUHBI U MAacChl Ipy3a» https://m.edsoo.ru/ff0b197a
‘45 HHpeBpameHHe SHEPTUU NMPU MEXAHUYECKUX KOJeOaHUsIX H 1 H H H H
46 ||JTabopaTopHas padbora «OrmnpeaencHue 4aCTOThI U IEPHOA 1 1 bubmmoreka [JOK
KOJICOAHUH MPYKUHHOTO MasiTHUKA https://m.edsoo.ru/ffOblaec
47 ||JTabopaTopHas padora «IIpoBepka He3aBUCHMOCTH TIEpHO/Ia 1 1 bubmmoreka [JOK
KoJIeOaHUH TPy3a, MOABEICHHOTO K HUTH, OT MacChl Ipy3a» https://m.edsoo.ru/ff0b197a
‘48 HMexaHquCKHe BoJIHBI. CBOMCTBA MEXaHUYECKHUX BOJIH. H 1 H H H HBI/I6JII/IOTeKa [HOK



https://m.edsoo.ru/ff0b096c
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Ne Tema ypoka ‘ KonuuectBo vacos ‘ Hata DJeKTpOHHEIC I(POBEIC
n/m Beero| Konrponshsre || IpakTrueckue || H3YIeHAA 00pa3oBaTeNbHEIE PECYPCHI
paboThI paboThI
‘ HHpOI[OJIBHbIe ¥ NIONIEPEYHbIE BOJIHBI ‘ H ‘ H ’https://m.edsoo.ru/ffOb2lfe
49 ||Ypok-koH(pepeHuus "MexaHnyeckrue BOJHBI B TBEPIOM Telle. 1 1
Ceiicmuueckue BOJIHBI"
‘50 H3By1<. Pacnipoctpanenue u oTpakeHue 3ByKa ‘ 1 H H H ’
51 ||[Ypok-uccnenoBanue "HabnroaeHre 3aBUCIMOCTH BBICOTHI 3BYKa 1 1
OT 4acTOThI"
‘52 HF POMKOCTb 3BYKa M BBICOTa TOHA. AKYCTUYECKUI pe30HaHC ‘ 1 H H H ‘
53 || Ypok-koHpepenuus "YnbpTpa3Byk U HHPPa3BYK B PUPOJIEC U 1 1 bubnnoreka [JOK
TexHuKe" https://m.edsoo.ru/ff0b23ca
54 | [ToxroroBka K KOHTPOJBHOU paboOTe MO TeMe "3aKOHBI 1 bubnnoreka [JOK
coxpaHeHus. MexaHndeckue KojieOaHusi U BOJIHbI" https://m.edsoo.ru/ff0b2510
55 ||[KonTponbHast pabota o Teme "3aKOHbBI COXpaHEHUSI. 1 1
MexaHnuueckue KojaebaHust 1 BOJIHBI"
56 | DneKTpOMarHuTHOE MoJje. DIIEKTPOMAarHUTHBIE BOJTHEI 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0b2abe
‘57 HCBOIZCTBa AJIEKTPOMAarHUTHBIX BOJIH ‘ 1 H H H |
58 ||Ypok-koHdepenuus "llkana 371eKTPOMarHUTHBIX BOJIH. 1 1 bubnuoreka [IOK
Hcnonb30BaHNe JIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBSA3H" https://m.edsoo.ru/ff0b2fe6
59 ||[Ypok-uccnenoBanue "M3ydeHre CBONCTB JIEKTPOMArHUTHBIX 1 1 bubnuotexa [JOK
BOJIH C TIOMOIIIbIO MOOMIIBHOTO TenedoHa" https://m.edsoo.ru/ff0b2c6¢
60 |[Pemrenue 3a7a4 Ha ONPEICICHUE YaCTOTHI U JUTHHBI 1
9JIEKTPOMArHUTHOM BOJIHBI
61 | DnexTpomarHuTHas npupojaa ceera. CKkopocTs cBeTa. BomHOBbIE 1 bubmuoreka [IOK
CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
62 |Ucrounuku cBeta. [IpsMonuHeitHOE pacipoCcTpaHEHHE CBETA. 1 bubnnoreka [JOK
3armenus Connua u JIyHsl https://m.edsoo.ru/ff0b3658
63 |3akoH OTpakeHHUs CBeTa. 3epkayia. Penrenne 3aqaq Ha 1 bubmmoreka [JOK
IpUMEHEHHE 3aKOHA OTPaKEHHsI CBETa https://m.edsoo.ru/ff0b38c4
‘64 HHpeJ‘IOMJ'IeHI/Ie cBeTa. 3aKOH MPEJIOMJIEHHS CBETA ‘ 1 H H H HBI/I6JII/IOTeKa [HOK
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n/m

Tema ypoxka

KonmdaectBo 9acoB

Bcero

KoHTpoinbHbIE
paboThI

IIpakTueckue
paboThI

Jarta
M3y4YEeHUS

DJeKTpOHHEIC I(POBEIC
00pa3oBaTeNbHEIE PECYPCHI

"https://m.edsoo.ru/ffOb3aea

65 |[lomHOe BHYTpeHHEE OTpakeHue cBeTa. Vcnoap30BaHue OTHOTO 1 bubmumoreka [IOK
BHYTPEHHETO OTPAYKEHUS B ONTHYECKUX CBETOBOAAX https://m.edsoo.ru/ff0b3c5c
66 ||JITabopaTtopnas padota "HccnenoBanue 3aBUCUMOCTH yTia 1 1
NPEJIOMIJICHHUS] CBETOBOT'O JIyda OT YIJia MaJeHHUs Ha TPaHULEe
"Bo3ayx-cTexino""
67 | Ypok-koudepenuus "Vcnoap30BaHre TOJTHOTO BHYTPEHHETO 1 1
OTPaKEHHUsI: CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBSI3b"
68 ||JImu3bl. OnTHYECKas CHIIA JIMH3BI 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0b3f2¢c
69 |[locTpoeHne n300paskeHM B TMH3aX 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0b444a
70 ||J/Tabopatopnas pabota "OmnpenencHre pOKYCHOT0 pacCTOSHUS U 1 1 bubmmoreka [JOK
ONTHUYECKOM CHIIBI coOMparomeil TuH3b1" https://m.edsoo.ru/ff0b4206
71 |Ypok-koHpepennus "OnTHuecKue TNH30BbIe MPHOOPHI" 1 1 bubnmnoreka [JOK
https://m.edsoo.ru/ff0cOa7e
72 |['ma3 xak onTH4ecKas cucreMa. 3peHue 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0b4684

‘73 |Yp0K-K0H(1)epeHum{ "JlegexTrl 3penus. Kak coxpanuts 3peHue" H 1 H H 1 H H
74 ||Paznoxenne 6enoro cBera B criektp. OnbiTel HetoToHA. 1 bubnnorexka [JOK
CrnoxeHune CeKTpaabHBIX 1IBETOB. Jlucepcus cBeTa https://m.edsoo.ru/ff0c0f4c
75 | JIaGopatopHas paboTa "OnbITHI MO Pa3I0KEHHUIO OEJIOr0 CBETA B 1 1 bubnuoreka [IOK
CHEKTpP U BOCHPUSTHUIO LIBETA IPEIMETOB MPU UX HAOIIOICHUN https://m.edsoo.ru/ff0cOe2a
yepe3 1IBETOBbIE (PUIBTPHI"
76 ||[Ypok-mipakTHKyM "BoJTHOBBIC CBOMCTBA CBETA: JUCTICPCHS, 1 1
uHTepdepeHiys u auppaxuus”
77 | OnbiTel Pezepdopna u mianeTapHas MojieIb aToMa 1 bubnuorexa [IOK
https://m.edsoo.ru/ff0c12a8
‘78 HHOCTyJ'IaTI)I Bopa. Mopens aroma bopa H 1 H H H H
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Ne Tema ypoka KonuuectBo vacos ‘ Hara DJeKTpOHHEIC I(POBEIC
n/m Beero| Konrponshsre || IpakTrueckue || H3YIeHAA 00pa3oBaTeNbHEIE PECYPCHI
paboThI paboThI
79 |Ucnyckanue u nornomeHue cBeta atomoM. KBantsl. Jluneituareie | 1 bubmumorexa [IOK
CIIEKTPBI https://m.edsoo.ru/ff0c144c
80 ||Ypok-npaktukym "HaOroeHre CrieKTpoB UCITyCKaHus" 1 1 bubnroreka [JOK
https://m.edsoo.ru/ff0c1550
81 ||PamnoakTUBHOCTD U €€ BHUIBI 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0c1672
82 ||Ctpoenue aromHoro siapa. HykiionHas Mojenb 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0c18ac
83 ||PammoakTuBHBIC ITpeBpalieHus. M30TombI 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0clal4
84 |Pemenue 3amad o teme: "PagnoakTuBHBIC IpeBpameHus " 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0c1b4a
85_|Iepuon nonypacrana L1 | | |
86 | Vpoxk-koH(pepeHus "PagnoakTHBHBIE U3TyYSHUS B IPUPOE, 1 1 bubnnorexa [JOK
MEAMIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 || SInepHble peakiuu. 3aKOHBI COXpaHEHHs 3apsA0BOTO U MaccoBoro || | bubnuoreka [IOK
quCen https://m.edsoo.ru/ff0c1c58
88 | DHeprus cBA3u aTOMHBIX sijiep. CBSA3b MacChl M SHEPTUU 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0c1d7a
‘89 HPGHIGHI/IG 3amad 1o reme "SnepHeie peakiun' H 1 H H H “
90 |Peakimu cunTe3a u aenenus saep. Mcrounnku sHeprun Comxna u | | bubnnoreka [JOK
3BE3] https://m.edsoo.ru/ff0c1e88
91 ||[Ypok-koHdpepenus "SAnepHas sHepreruka. JleiicTBus 1 1
PaTMOAaKTUBHBIX M3JIy4YEeHHUI Ha )KUBbIE OPraHU3MBbI"
92 |[TonroToBka K KOHTPOJBHOU paboTe 1o Teme "DiaeKTpoMarHuTHoe || 1 bubnuoreka [IOK
noJie. DNeKTpOMarHuTHeIe BOJIHbI. KBaHTOBBIE sIBIEHUS" https://m.edsoo.ru/ff0c223e
93 ||KonTponbHas paboTta 1o TeMe "DIeKTPOMarHUTHOE TOJIE. 1 1
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBEIE ABIIEHUS"
‘94 HHOBTOpeHI/Ie, o6o61menue. JlaboparopHsle pabOTHI IO Kypcy H 1 H H 1 H HBH6J1H0TeKa I[IOK
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Ne Tema ypoka ‘ KonuuectBo vacos ‘ Hara DJeKTpOHHEIC I(POBEIC
n/m Beero| Konrponshsre || IpakTrueckue || H3YIeHAA 00pa3oBaTeNbHEIE PECYPCHI
paboThI paboThI
‘ H"B3aHM0neﬁCTBHe Ten" H H H H ’https://m.edsoo.ru/ff00245a
95 |[loBropenue, 0000meHne. Penenne pacueTHBIX U Ka4eCTBEHHBIX 1 bubmumoreka [IOK
3amad o tTeme ""TernoBbie mporecch” https://m.edsoo.ru/ff0c2572
96 |([[loBTOpeHue, 0000IICHHE. PerieHre pacueTHBIX M Ka4eCTBEHHBIX 1 bubnunorexa [JOK
3agad no Teme "KI1J] TernnoBbix aBuraremneit” https://m.edsoo.ru/ff0c2a22
97 |[[loBTOpeHue, 0000IICHHE. PerieHre pacueTHBIX M Ka4eCTBEHHBIX 1 bubnuorexa [JOK
3anad o Teme "KIIJ] anexrpoycranoBok" https://m.edsoo.ru/ff0c2b30
98 | [loBTropenue, 0600menue. JlabopaTopHsie pabOTHI 1O KypCy 1 1 bubmmorexa [IOK
"CBeToBbI€C sIBICHUS" https://m.edsoo.ru/ff0c2c52
99 |[TloBTOpeHue, 0600IIeHHe. PaboTa ¢ TekcTaMu 110 TeMe ""3aKOHbBI 1 bu6mmoreka [IOK
COXpaHCHHS B MEXaHHKE" https://m.edsoo.ru/ff0c2d6a
100 |[ToBTOpenue, 0600mIcHHE. PaboTa ¢ TeKCTaMHu 110 TeMe 1 bu6mmoreka [JOK
"Konebanus 1 BOJHBI" https://m.edsoo.ru/ff0c2e82
101 TToBTOpeHue, o6o6menne. Pabora ¢ rekctamu mmo teme "CetoBbie|| 1 bubmmorexa [IOK
ABJIeHU" https://m.edsoo.ru/ff0c3044
102 |[ToBTOpenue, o0o0IIeHNe. PaboTa ¢ TekCTaMu 1O TeMe 1
"KBanToBas u siiepHas pusuka”
(OBILEE KOJIMYECTBO YACOB I10 [TPOT'PAMME | 102 | 3 [ 27 [
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