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MNOSCHUTEJIBHASA 3AIINCKA
[Tporpamma no yueGHOMY mpenmeTty «Pusukay it 9 kiacca cocTaBieHa Ha OCHOBE:
-DenepanbHOro rocyJapCTBEHHOTO 00pa30BaTEILHOTO CTaHAAPTa OCHOBHOIO 00IIEro 00pa30BaHus, yTBEPKICHHOIO IPHKa30M MHUHHCTepCTBAa 00pa30BaHus U

Hayku Poccuiickoit @enepannu ot 31 mast 2021 Ne287

-DenepanbHON 00pa3oBaTENHLHON MPOrPaMMbl OCHOBHOTO 001ero oopazoBanus ot 18.05.2023 Ne370

- [Ipuka3 Munnpocsenienus: Poccuu ot 09.10.2024 N 704 "O BHeceHUH U3MEHEHUH B HEKOTOPbBIE TPHKa3bl MUHHUCTEPCTBA MPOCBENIeHH Poccuiickoi
Deneparun, Kacaromuecs genepaibHbIX 00pa30BaTENbHBIX MPOrPaMM Ha4aJIbHOTO 00IIero 00pa3oBaHMsi, OCHOBHOTO 00IIEro 0Opa3oBaHus U
cpeanero obiero oopazosanus" (3aperucrpuposano B Munrocre Poccun 11.02.2025 N 81220)

- OcHOBHO# 00pa30BaTEILHOM MTPOrPaMMbI OCHOBHOTO 00111eT0 00pazoBanust MAOY Yepsumesckoii COIL,;

-Yuebnoro miana MAOY UYepsumesckoit COILl, yrBepxkaeHHoro mpukazoMm aupekropa XKumskoBodr H.A. ot 29.08.2025 roma Ne 142-O/1 u
coriacoBaHHOro 29.08.2025 rona Ha 3acenanuu Ynpasistouiero coeera MAOY Yepsumesckoit COLL npotoxosn Nel2

- [Iporpammsl Bociutanusgs MAOY Yepsumesckoi COLL

[Iporpamma 1no ¢u3uke Ha ypoBHE OCHOBHOTO OOIIETr0 0Opa3oBaHMs COCTAaBJICHA Ha OCHOBE MOJOXEHHWH M TPeOOBAaHWI K pe3yibTaTram
OcBOeHHUSI Ha 0a30BOM YpPOBHE OCHOBHOW 00OpazoBaTenbHON Mporpammsbl, mpeactaBieHHbIXx B PI'OC OO0, a takxke ¢ yuérom denepaibHOU
paboueii mporpaMmMbl Bociutanus U KoHuenuuu npenoaaBanus yaueOHoro npeamera «Dusnkay.

Conmepxanuie mporpamMmbl 1O  (HU3UKE HampaBleHO Ha (OpMHUpOBaHHE €CTECTBEHHO-HAYYHOW T'pPaMOTHOCTH OOYYAIOIIUXCS M
OpraHM3alfio M3y4eHHus (U3MKH Ha JAEITeIbHOCTHON OocHOBe. B mporpamme mo ¢u3uke y4UTHIBAIOTCS BO3MOXXHOCTH y4e€OHOrO Mpeamera B
peanuzanuu  TpeboBanuiit PI'OC OOO K ™IaHUPYEeMBIM JMYHOCTHBIM W METAaNpeAMETHBIM  pe3ylbTaTaM  OOydeHus, a  TaKxke
MEXIPEIMETHbIE CBSI3M €CTECTBEHHO-HAYYHBIX YU€OHBIX ITPEIMETOB Ha YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHHUsl.

[IporpamMma no ¢u3uke ycTaHaBIMBAET paclpesesieHre YI4eOHOro MaTepuaia mo rojgam odydeHus (1o kiaccam), mpejjiaraet NpuMepHyro
MOCNIE0OBATEIHbHOCTh HM3YYEHHs] TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS NPEIMETHOTO COJEpXaHHS W y4€Te BO3PACTHBIX OCOOEHHOCTEH
o0y4Jaronmxcs.

[Iporpamma no ¢usuke pazpaboTaHa C eI OKa3aHUS METOJAMYECKOM MOMOIIU YUYUTEIIO B CO3aHUHN pabouell mporpaMmbl 0 y4eOHOMY
IIPEIMETY.

Ou3MKa SBISIETCAS CUCTEMOOOPA3YIOIUM IS €CTeCTBEHHO-HAYUHBIX YY€OHBIX MPEAMETOB, TOCKOIBKY (DM3MUECKUE 3aKOHBI JIEKAT B OCHOBE
MIPOLIECCOB U SIBJICHUMN, M3ydaeMbIX XUMHEH, Ouoioruei, actpoHoMued U ¢uznyeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IpeaocTapiseT Hanloiee sicHble 00pa3lbl MIPUMEHEHHUSI HAyYHOTO METO/1a MO3HAHUS, TO €CTh Croco0a MoydyeHus: JOCTOBEPHBIX
3HAHUU O MUpE.

Opna U3 TIaBHBIX 3a7a4 (U3NYecKkoro oOpazoBaHusl B CTPYKType oOmiero oOpa3zoBaHusl COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOMN
IPaMOTHOCTH M UHTEpeca K HayKe y 00ydJaronmxcsl.

Wzyuyenne ¢u3uku Ha 0a30BOM YpPOBHE IIpEAINOJIaraeT OBJaJeHUE CIEAYIOIIUMUA KOMIETEHTHOCTSIMHU, XapaKTepU3YIOUUMHU
€CTECTBEHHO-HAYYHYIO I'PaAMOTHOCTb!

® HAYYHO OOBSICHATD SBJICHUS;
® OLIEHMBAThH ¥ MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMS;
® UHTEPIPETUPOBATH JAHHBIE U UCTIOIb30BATh HAYYHBIEC JOKA3aTEJIbCTBA JJIsl [TOJTYUEHUS! BHIBOOB.



Lenu u3yueHus GU3NKU HA YPOBHE OCHOBHOTO 0011ero oopa3zoBanus onpezeneHsl B Konuenuu npenogaBanus yueoHoro npeamera «Ousukar»
B o0Opa3oBareibHBIX opranm3aiusx Poccuiickoit @enepanuu, peanu3yloolIMX OCHOBHbIE 00I1€00pa3oBaTebHbIE MPOrPaMMBbI, YTBEPKIEHHOM
pemenuem Kosuternn MunucrepcTBa npocpenienns Poccuiickoit @enepanuu (mpotokoi ot 3 gexadpst 2019 r. Ne [1K-4BH).

Henau nzyyeHus GpU3UKU:

® IPUOOPETCHNE WHTEpeca W CTPEMJICHUS OOYYaIoOImUXCsl K HAyYHOMY W3YYCHUIO TPUPOJBI, PA3BUTHUE WX HHTEJUICKTYAIBHBIX M TBOPYECKHX

CIIOCOOHOCTEN;

® pa3BHUTHE NIPEICTABICHUN O HAYYHOM METO/IC MTO3HAHUS U (JOPMUPOBAHUE HCCIIEIOBATEIIHCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBIICHUSM;

¢ popmHpoBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4yeHUs] OCHOB CTPOCHUS MaTepUH U (DyH/IaMEHTAIbHBIX 3aKOHOB (DHU3HKHY;

¢ popmupoBaHUE MpeACTaBICHUN O POIN (PU3UKHU IJI PAa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;

e pa3BUTHE IMPEACTABICHUI O BO3MOXKHBIX cdepax Oymymell nmpodeccCHoHANbHOM NeATeNbHOCTH, CBSI3aHHON C (DUM3MKOW, MOATOTOBKA K

JanbHEHIIIeMy 00y4eHHUIO B 9TOM HaIlPaBJICHUU.

JlocTrkeHre ATUX eI MPOrpaMMEI 10 (PU3HMKE Ha YPOBHE OCHOBHOTO 001IIero o0Opa3oBaHus 00CCIICUNBACTCS PEIICHUEM CIICAYIOMINX 3a1aY:

® IPUOOPETECHNE 3HAHUH O JUCKPETHOM CTPOCHHHU BEIIECTBA, O MEXaHUYECKHX, TETUIOBBIX, JICKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX SIBJICHUSX;

¢ IPUOOPETCHNE YMEHU OMMHUCHIBATH M OOBSICHATH (DU3MUCCKHE SBIICHUS C MCIIOH30BAHUEM ITOJTYICHHBIX 3HAHUM;

®OCBOCHHE METOJIOB PEIICHHS TMPOCTEHIMX pacuy€THBIX 3a7a4 C  MCHOJIb30BaHUEM  (U3MYECKUX  MOJIENeH, TBOPUYECKUX U

MPaKTUKO-OPUEHTUPOBAHHBIX 33744,
® pa3BUTHE YMEHUN HAOMIOAATh NMPUPOAHBIC SBJICHHS W BBINOJIHATH OIBITHI, JaOOpaTOpHbIE paOOThI M KCIMEPUMEHTAIBHBIE MCCIEIOBAHUS C
WCIIOJIb30BAHUEM U3MEPHUTENIBHBIX TPUOOPOB;

® OCBOEHHE TPUEMOB paboThl C MHpOpManKer (GU3nYecKoro coaepkaHus, BKItoUas WH(DOPMAIMIO O COBPEMEHHBIX TOCTIKCHHUSX (DU3UKH,

aHaJIN3 U KPUTUYECKOE OIICHUBAaHUE UH(OpMaIINH;

® 3HAKOMCTBO CO cepamu MpodhecCUOHATBLHON NeATeTbHOCTH, CB3aHHBIMU C (DU3UKOW, U COBPEMEHHBIMH TEXHOJIOTHSMU, OCHOBAaHHBIMH Ha

JTOCTHKEHUSIX (PU3HUECKON HAYKH.

Ha uzydenue ¢pusuku (6a30BbIil ypOBEHb) Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs OTBOJAUTCS 68 yacoB (2 yaca B HEZIEIO).
JeATeIbHOCTh YYUTEJIsl C Y4eTOM MPOrpaMMbl BOCIIUTAHUS S

I'paxnanckoe BocnuTaHue (bopMHPOBATh POCCUICKYIO TPAXKAAHCKYIO HACHTHYHOCTD, IPUHAUIEKHOCTh K OOLTHOCTH rpaxkaaH Poccuiickoit
®enepanun, K Hapoay Poccun kak HCTOUHUKY BiacTu B Poccuiickom rocynapctse 1 cyObeKTY ThICSUEIeTHEH
POCCHIICKOI rocy1apcTBEHHOCTH, M3yYeHHE U YBaXKEHHUE IpaB, CBOOO M 00s3aHHOCTEN TpakaannHa Poceuu;




MNaTpuOTUYCCKOC BOCIIUTAHUC

BOCIIUTHIBATH JTFOOOBH K POJHOMY Kparo, PoauHe, cBoeMy Hapofy, yBaKeHHUE K IpyruM Hapoaam Poccuu;
UCTOpUYECKOe MpocBelieHe, (OpMUPOBaHHE POCCUIHCKOTO HAIIMOHATBHOTO UCTOPHUYECKOTO CO3HAHUS,
POCCUICKON KYJIbTYPHOH HIECHTUYHOCTH;

JyXOBHO-HPABCTBEHHOE
BOCIIUTaHHE

BOCIIUTHIBATh HA OCHOBE JyXOBHO-HPAaBCTBEHHOM KYJIbTYpPbl HApOAOB Poccuu, TpaJuIMOHHBIX PEJIUTUA HAPOJA0B
Poccun, hopmupoBanmue TpaIUIIMOHHBIX POCCHICKIX CEMEHHBIX IIEHHOCTEW; BOCITUTAHUE YECTHOCTH, JOOPOTHI,
MUJIOCEPIUs, CONEPEKUBAHUS, CIIPABEIIIMBOCTH, KOJJIEKTUBU3MA, APYKETIO0US U B3aUMOIIOMOIIIH, YBAKEHUS K
CTapIlINM, K IaMSITH NPEIKOB, UX BEPE U KYJIbTYPHBIM TPAIULUSM;

9CTCTNYCCKOC BOCIIMTAHUC

(hOpMHUPOBATH AICTETUYECKYIO KYIbTYPY HA OCHOBE POCCHIMCKHX TPATUIIMOHHBIX TyXOBHBIX IIEHHOCTEH, TPHOOINATH K
JTy4IIuM 00pasiiaM 0TeYECTBEHHOTO U MUPOBOTO UCKYCCTBA;

¢bu3nIecKoe BOCIIUTaHUE

(bopMHpOBATh KyJIBTYPY 3J0POBOTO 00pa3a KM3HU M SMOLMOHAIBHOTO OJIarOnoy4Ynst — pa3BUBATh (pu3nyecKue
CIIOCOOHOCTH € Y4ETOM BO3MOXKHOCTEW M COCTOSIHUS 370POBbSI, HABBIKOB OE€30MIACHOTO MTOBEICHHSI B TIPUPOIHOM U
COLIMAJIbHOMW CpeJie, Upe3BbIYaliHbIX CUTYaLUSX;

TPyAOBOC BOCIIUTAHUC

BOCIHUTHIBATH YBAXKEHUE K TPYAY, TPYIAAIIUMCS, pe3ybTaTaM TpyAa (CBOET0 U IPYTHX JIIO/CH), OpHeHTalUs Ha
TPYIOBYIO ESTEIBHOCTb, MOTYYeHHE Tpodeccru, IUYHOCTHOE CaMOBBIPAXXEHUE B MPOIYKTUBHOM, HPABCTBEHHO
JOCTOWHOM TpYJie B POCCUIICKOM OOIIECTBE, HA JOCTUKEHHE BbIIAIOIIUXCS PE3YJIHTATOB B MPOQECCHOHATHHON
JIeITEIIEHOCTH;

9KOJOTHYCCKOC BOCITMTAHUC

(hopMHPOBATH FKOJIOTHUECKYIO KYJIBTYpPY, OTBETCTBEHHOE, OEpEKHOE OTHOIICHHE K MIPUPOJIE, OKPYKAIOILEH cpeie
Ha OCHOBE POCCUMCKUX TPAAUIIMOHHBIX TyXOBHBIX IIECHHOCTEH, HABBIKOB OXPaHBI, 3aIUThI, BOCCTAHOBJICHUS

MIPUPOJIbI, OKPYKAIOIIEH CPEIbl;

BOCIIUTAHHUC
LICHHOCTEH HAay4YHOT'O
IIO3HAaHUA

BOCIIMTBIBATH CTPEMIICHUEC K ITO3HAHUIO cebs u APyrux J'IIOI[eI\/’I, npupoabl 1 O6H.[CCTBE[, K IMOJTY4YCHHIO 3HaHPII>i,
Kau€CTBCHHOI'O 06p8.30BaHI/ISI C y‘IéTOM JIMYHOCTHBIX UHTCPECOB U 06IJ_IGCTBCHHBIX HOTpe6HOCTeI7L




COJAEP/KAHUE OBYUYEHUA

Paszgea 1. Mexannueckue ABJICHUSA.

Mexanuyeckoe nBukeHue. MarepuanpHas Touyka. Cucrema orcuéta. OTHOCUTEIBHOCTh MEXaHUYECKOro JABWXKEHUs. PaBHOMepHOE
psAMOJIMHEHOE BUKeHHEe. HepaBHOMEpHOE MpsMOIMHENHOE ABMKeHUE. CpelHsIsl 1 MTHOBEHHAs! CKOPOCTh Teja IPU HEPABHOMEPHOM JBHXKEHHUU.

Yckopenue. PaBHOYyCKOpeHHOE TpsMOTHHEHHOE BKeHne. CBoOoaHOE maenue. OnbiTel [ammes.

PaBHOMepHOE BHKEeHHE IO OKpYy)HOCTH. [leprnon u yacrora oOpamienus. JInneitHas u yriaosas ckopoctu. LleHTpocTpemMuTenbHOe YCKOPEHHUE.

[1epssiit 3akoH HetoTona. Bropoit 3akon Hetotona. Tpetuit 3akon Hetorona. [Ipunnun cynepnosuuuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbKEHUS, CUjla TPEHUS MOKOs, APYrue BUAbI TPEHUS.

Cuna TsHKECTH M 3aKOH BCEMHPHOTO TATOTEHHA. Y CKOpeHHe cBoOoaHOro majenus. [IBmkenue mianetr Bokpyr Comnma. IlepBas kocmuueckas
ckopocTb. HeBecoMOCTh U Tieperpy3ku.

PaBHOBecue MarepuanbHOM TOYKU. AOGCOMIOTHO TBEpIOE Teno. PaBHOBecre TBEPAOro Tela ¢ 3aKPEIUIEHHON OChIO BpallleHus. MOMEHT CHIIBI.
LenTp TsxecTu.

Nmnynsc Tena. M3menenne umiynbca. Mmnynbe cuiibl. 3aKOH COXpPaHEHUsI UMITYJIbCA.
PeaxTnBHOE IBMKEHUE.

Mexannueckas pabota u MoirHOCTb. PaGota cun TspkecTu, ynpyroctd, TpeHHs. CBs3b dHepruu U padoThl. [loTeHIManpHas SHEprus Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3eMiu. [loTeHnmanbHas sHeprusi cxarod npyxuHbl. KuHeTtmueckas sHeprusi. TeopeMa O KMHETUYECKOM SHEPIHH.
3aK0OH COXpaHEHUsI MEXaHUYECKON IHEPTHUH.

JHemoncmpayuu.

1. HabGmroneHne MeXaHUYeCKOTO JBUKEHHSI TeIa OTHOCUTENHLHO Pa3HbIX Tell OTCUETA.

2. CpaBHEHHE TIyTe€H M TPACKTOPHUH NBIKEHHUS OJHOTO M TOTO K€ Tella OTHOCHTEIHHO Pa3HBIX TEN OTCUETA.

3. H3MepeHue CKOPOCTH U YCKOPEHHS MPSIMOJIUHEHHOTO IBUKECHUS.

4. WccrnenoBaHue MpU3HAKOB PABHOYCKOPEHHOTO JIBUKCHUS.

5. HalGmronenue nBMKEHUS Tella IO OKPY>KHOCTH.

6. HaOmroneHne MeXaHWUYECKHX SIBJICHHMA, MPOUCXOJAIIMX B CHUCTeMe oTcuéra «Terexkay mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBHDKCHUH
OTHOCHUTEINIbHO KabuHeTa (GU3HKH.

7. 3aBUCUMOCTH YCKOPEHUS TeJIa OT MACChI TeJla M ICUCTBYIOIIECH Ha HETO CHJIBI.

8. Habmronenue paBeHCTBA CUJI ITPU B3aUMOICHCTBUH TEL.

9. H3meHeHwue Beca Tella IPU YCKOPEHHOM JIBH)KCHUH.

10. Ilepenaya umnynbca Npu B3aUMOJICHCTBUU TeIl.
11. IlpeoOpa3oBaHus SHEPTHU IPU B3aUMOACHCTBUH TeEIL.
12. CoxpaHenue uMnyibca Mpy HEYPYroM B3aUMOICHCTBUH.



13. Coxpanenue nmnysnbca npu aOCOIOTHO YIPYTOM B3aUMOAEHCTBUU.

14. HabGumroieHne peakTUBHOT'O IBUKEHHUS.

15. CoxpaHeHnue MeXaHU4ECKOM SHEPIUU MPU CBOOOIHOM IaICHUU.

16. Coxpanenue MeXaHU4ECKOM YHEPTUU TP IBUKEHUU TEJa TOJ] JEHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

KoHcTpyupoBaHue TpakTa JiUlsl pa3roHa U JajbHEHIIIero paBHOMEPHOTO ABMKEHHS MIAPUKa HITH TEIICKKH.

Omnpenenenne cpeHeN CKOPOCTH CKOJIBKEHUS OpycKa WM JBM)KEHUS IIapHUKa MO0 HAKJIOHHOW TIOCKOCTH.

OnpeneneHue yCKOPEHUs Teja MPH PAaBHOYCKOPEHHOM JIBMDKEHHH 0 HAKJIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU IPU PAaBHOYCKOPSHHOM JIBM)KEHUH 0€3 HauaJIbHOM CKOPOCTH.

[IpoBepka runoressl: €ciau IpU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HAadallbHOM CKOPOCTH IYTH OTHOCSTCS KakK psJ] HEUETHBIX YHCEN, TO
COOTBCTCTBYIOIIHUEC NPOMEKYTKH BPCMCHU OANHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKECHHUS OT CHITBI HOPMAJIBHOTO JIaBJICHUSL.

Omnpenenenne KO3PHUITUCHTA TPSHUS CKOJILKCHUS.

OnpenencHue KECTKOCTH MPYKHUHBIL

Ompenenenrie pabOThl CUJIBI TPEHUST TMPH PAaBHOMEPHOM JBIDKCHUM Tella IO TOPU30HTAIBHOM MOBEPXHOCTH.

10 Omnpenenenne pabOTHl CHUJIBI YIIPYrOCTH TPU TOABEME Tpy3a € HCIOIH30BAHUEM HETOBMYKHOTO U TMOJIBHUKHOTO OJIOKOB.
11. 3y4yeHue 3aKOHA COXPAHEHUS SHEPTHH.

arwDNE

© 0o~

Pa3nen 2. Mexanuyeckue KoJjiedaHus U BOJHBI.
KonebartenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHUM: MepHoJ], 4acToTa, aMIUIUTyAa. MaTeMaTH4eCKUi 1 TPYKUHHBIA MasTHUKH.
[IpeBparnienue >HEPTrUn MPH KOJIEOATETHHOM JIBUKCHHUH.
3aryxatomue kosieOaHus. BeHy)neHHble koneOaHusi. Pezonanc. Mexanmdeckue BosiHbI. CBOMCTBa MeXaHWYeCKHMX BOJH. [IpomonbHBIE M
MonepeyvHbie BOJIHBL. J[JIMHA BOJHBI U CKOPOCTH €€ pacrpocTpaHeHus. MexaHn4yecKue BOJIHBI B TBEPAOM TeJl€, CECMUYECKUE BOJTHBI.
3ByK. ['poMKOCTH 3ByKa u BeIcOTa TOHA. OTpaxkeHue 3Byka. UH(pa3ByKk U yabTpa3ByK.
JHemoncmpayuu.
Habmonenune xonebanuii Ten nmoa AMCTBUEM CUITBI TSDKECTH M CUJIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmroienre BeIHYXIEHHBIX KOJIeOaHUH U pe30HaHca.
PacrnipocTpanenne mpooabHBIX U IOTIEPEYHBIX BOJIH (Ha MOJICNH).
Habmroienre 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUUYECKH PE30HAHC.

og s wbhE



Jlabopamopuvie pabomel u onvimel.

OnpezeneHue 4acTOTHI M NEpU0/ia KoJeOaHN MaTeMaTHIECKOTO MasiITHUKA.

Omnpeenenne 4acToThl ¥ Meprojia KoJIeOaHui TPYKHHHOTO MasITHUKA.

HccnenoBanue 3aBUCUMOCTH TEpHUO/ia KOJEOAHUH MOJBEINICHHOTO K HHUTH T'py3a OT [UTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH MEpPHOAA KOJIeOaHUH MPYKUHHOTO MasiTHUKA OT MacChl rpy3a.
[IpoBepka HE3aBHCHMOCTH TEPHOJA KOJIICOAHH Tpy3a, MOABEIICHHOTO K HHUTH, OT MAaccChl Ipy3a.

OHBITBI, JAEMOHCTPUPYIOIUE  3aBUCUMOCTH  II€pHOJA KoJieOaHui MMPY>XUHHOT'O MajdTHUKA OT MACChI I'py3a U JKECTKOCTHU IIPY>KUHBI.
I/I3MepeHHe YCKOPCHUsA CBO60,I[HOFO naacHus.

No grwdhE

Paznen 3. DileKTpOMarHuTHoE 1MoJie ¥ 3JIeKTPOMArHUTHBIE BOJIHBI.

DNEeKTpOMarHuTHOE 1oJie. DNEeKTPOMarHuTHbele BoJIHbI. CBONCTBA 3J€KTPOMarHUTHHIX BOJIH. [lIkana snekrpoMarHuTHBIX BOJH. Mcnons3oBaHue
ANEKTPOMArHUTHBIX BOJIH JJISi COTOBOM CBS3H.

DnexkTpoMarHuTHas npupoja ceeta. CkopocTh cBeTa. BomHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CsaoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOICTBA CBETA.

Jlabopamopnusie pabomel u onvimel.

1. W3ydeHwue CBOICTB 371€KTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOUIIBHOTO Tene(oHa.

Pa3gen 4. CBeToBbI€ AIBJICHUS.

JlyueBass monens cera. Mcrounuku cBera. lIpsimonuueiitHoe pacnpoctpaHeHue ceta. 3atmeHus Comnnua u Jlynsl. OTpakeHue cBera.
[1nockoe 3epkano. 3aKOH OTpaKEHUs CBETA.

HpCJ'IOMJ'IeHI/IC cBeTa. 3aKoH MpCIOMJIICHUS CBECTA. ITonnoe BHYTPCHHCC OTPAKCHUC CBCTA. Hcronp30BaHKE IOJIHOTO BHYTPCHHCTO OTPAKCHUA B
OIITUYCCKUX CBETOBOJAaX.

Jlunza. Xox mydueit B smH3ze. OnTmueckas cuctema doroamnmnapara, MHKpPOCKONa U Teneckoma. [1a3 kak onTuyeckas cuctema. ban3opykocTh
1 TaJTbHO30PKOCTb.

Paznoxenue 6enoro ceera B ciekTp. OnbiTel HetoTOHA. CliOkKEeHHE CIIEKTPaIbHBIX I[BETOB. Jlucmepcus cera.

JHemoncmpayuu.

1. TIpsmonuHeitHOE pacpOCTPaHEHHE CBETA.

2. OtpaxeHue cBeTa.

3. Tlomyuyenue n3o0pa>keHuil B MJIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.

4. TlpenomieHue cBerta.



ONTUYECKUN CBETOBOI.

Xon nydeil B coOuparomiei JuH3e.

XoJ 1y4deil B paccenBarolle JIMH3E.

[Toryuenue n300paskeHUM C MOMOLIBIO JIUH3.

. IIpunnun neiictBus goroarnmnapaTa, MUKPOCKOIIA U TEIECKOIA.
10. Monens riasa.

11. PaznokeHue 0enoro cBeTa B CIEKTP.

12. Ilony4enue Genoro cBeTa MpH CI0KEHUU CBETA PA3HBIX IIBETOB.

© N O

Jlabopamopnuvie pabomel u onvimel.

HccnenoBanre 3aBUCMOCTH YIJla OTPaXKEHUS CBETOBOTO Jy4a OT YIJia MmaeHHs.

H3ydeHne XxapakTepUCTUK U300paKEHUs MPEMETa B INIOCKOM 3epKaJe.

HccnenoBanue 3aBUCMMOCTH yIJIa MIPEIOMIICHHUSI CBETOBOIO JIy4a OT yIJia MaJeHHs Ha TPAHUIE «BO3TyX—CTEKIIO».
[Toryuenue u3o0pa>keHUM ¢ MOMOIIBIO0 COOUPAIOIIEH JIMH3HI.

Omnpenenenne GOKYCHOTO paCCTOSIHHS U ONITUYECKON CUIIbI COOMPAIOIIEH JTNH3BI.

OnBITHI 110 Pa3yI0KEHUIO OEJIOT0 CBETA B CHEKTP.

NogaplrwdE

OmneITEI 11O BOCIIpUATHUIO IBE€TA IMPEAMCTOB IIPpU HUX Ha6J'IIOI[eHI/II/I 4epe3 IBCTOBLIC (I)I/IJIBTpBI.

Pa3nen 5. KBanToBble siBj1eHUs.

OmnswiTel Pesepdopna u mmanerapHas mojaens atoma. Mojaens atoma bopa. Mcnyckanue u mornomieHue cBera aromoM. Kautel. JIuHelyatbie
CHEKTpHI.

PaguoaktuBHOCTh. Anb(a-, Oera- M ramma-usnydeHus. CTpoeHue aToMHOro sjapa. HykinoHHas Mojenb atoMHOro sapa. M3otomsl.
PannoaktuBHbie npeBpamenus. [lepuoa nosrypacnaaa aTOMHBIX sIIIED.

SnepHble peakuyu. 3aKOHBI COXPAHEHUS 3apsJ0BOTO M MACCOBOTO YMCEN. DHEPrusl CBSI3M aTOMHBIX siep. CBs3b MAacChl M dHEpruu. Peakuuu
cuHTe3a u aenenus saep. Mctounnku sneprun ConHIA U 3BE3.

Snepnas sHepretuka. J[eMcTBUS palOAKTUBHBIX U3JyYEHUN HA )KUBbIE OPraHU3MBI.

JHemoncmpayuu.
CHexTpsl N3JIy4eHHS U MOTJIOIEHUS.
CrexTpsl pa3IudHbIX Ta30B.
CrnexTp BoJopoa.
Habmionenue TpexoB B kamepe Bunbcona.
PaGoTa cuéTurka HOHH3UPYIOIMHNX U3TyUSHHH.
Perucrpanus nznydeHus NIpupoIHbIX MUHEPAIOB U IPOAYKTOB.

ok wbhE



Jlabopamopuwvie padbomut u onvimel.

1. HaGumroneHue CIUTOMIHBIX U TMHEHYAThIX CIIEKTPOB U3ITyUEHHUSL.

2. HccnenmoBanue TPEKOB: M3MEPEHHUE SHEPIMM YaCTUIBI MO TOPMO3HOMY IyTH (1o (oTorpadusim).
3. H3mepeHue pagnoakTUBHOTO (DOHA.

IToBTOPHUTENBLHO-00001IAOIINI MOAYJIb.

[ToBTOpUTENBEHO--00001AOIINN MOYJIb ITpEIHA3HAUEH AJIS CUCTEMATH3alMU U 0000IEHHs PEAMETHOTIO COJIEPKAaHUS U OMbITA eATEIbHOCTH,
NpUOOPETEHHOTO MPHU W3YYEHHH BCErO Kypca (U3MKH, a TaKKe M MOATOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMEHY IO (HU3UKE st
00yJaromuxcs, BEIOPAaBIINX 3TOT Y4EOHBIH MPEIMET.

[Tpy u3yyeHUH AAHHOTO MOJYJIS PEaM3yIOTCS U CUCTEMAaTU3UPYIOTCS BUIbI AEATEIBHOCTH, HA OCHOBE KOTOPBIX 00ECIEeYMBAeTCsl JOCTUKEHHE
IPEIMETHBIX M METallPEeIMETHBIX IUIAHUPYEMBIX PE3y/lbTaTOB 00ydeHUs, (pOpMHUPYETCsl €CTECTBEHHOHAy4Hash I'PaMOTHOCTh: OCBOCHHE Hay4HBIX
METOJOB WCCIICIOBAHUS SIBICHUIN TPUPOJABI M TEXHUKH, OBJIAJICHUE YMEHUSMH OOBACHATH (DU3NYECKUE SBJICHUS, NPUMEHSS TOJTYy4YCHHBIC 3HAHUS,
pelaTth 3aa4uy, B TOM YHMCJI€ KaYECTBEHHbIE U dKCIIEPUMEHTAIIbHBIE.

[TpuHIMNMAIBHO AEATEILHOCTHBIN XapakTep JaHHOIO pa3jelia peaau3yercs 3a CU€T TOro, YTO 00yYaroluecs BBIMOJIHAIOT 3a/laHus], B KOTOPBIX
UM IIpe/siaraeTcs:

Ha OCHOBE MOJIYYEHHbIX 3HAaHUH pacro3HaBaTh U HAYYHO OOBACHATH (PU3MUYECKUE SIBJICHUS B OKpPY’KaloIel NpUpo/ie U MOBCEAHEBHOMN KU3HHU;

HCIIOJIb30BaTh HAYYHbIE METOJIbl MCCIENOBaHUs (PU3MUECKUX SIBICHUN, B TOM YHCIE JUIS IMPOBEPKU TUIOTE3 U TOIYYEHUS TEOPETHUECKUX
BBIBOJIOB;

OOBSCHATh HAYYHbIE OCHOBBI HanOoJiee Ba)KHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJIOTUH, HallpUMeEp, MPAKTUYECKOTO HCIOJIb30BAHUS PA3IUYHBIX
MCTOYHUKOB SHEPIMH HAa OCHOBE 3aKOHA MPEBPAIECHUS U COXPAHEHHUS BCEX U3BECTHBIX BUJIOB IHEPIHH.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA ITPOT'PAMMBI ITIO ®U3UKE HA YPOBHE OCHOBHOI'O OBLHIET'O
OBPA3OBAHUA

W3yuenune ¢u3nkn Ha ypoBHE OCHOBHOTO OOIEro oOpa3oBaHUs HANpPaBICHO Ha JAOCTHXKEHHE JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX
o0pa30BaTeNbHBIX PE3YIbTATOB.

B pesynbrare nzydyenust U3k Ha ypoBHE OCHOBHOTO 00111er0 00pa3oBaHus y oOyuaromierocss 0yayt copMHpOBaHbI CIEIYIOMINE TUYHOCTHBIE
pe3yabTaThl B YACTH:
1) naTpHOTHYECKOTO BOCTIUTAHUS:
® [pOSIBJIIEHUE UHTEpeca K UICTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (hU3MUECKON HAyKU;
® I[ICHHOCTHOE OTHOILIEHHE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;
2) rpa’KIaHCKOr0 M TYXOBHO-HPABCTBEHHOT0 BOCTIHTAHMSI:



TOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCYXJIEHUH OOILECTBEHHO 3HAYUMBIX U ATMUYECKHX IPOOJIEM, CBI3aHHBIX C IIPAKTUYECKUM IPUMEHEHHEM
JOOCTHKEHUH (PU3HKH;

OCO3HaHUE Ba)XHOCTH MOPAJIbHO--3THYECKUX IIPUHLIUIIOB B IEATEIBHOCTH YUYEHOIO;

3) 3¢TeTHYECKOro BOCIIMTAHMS:

BOCIIPUATHE 3CTETUUECKUX KayecTB (PU3NYECKON HayKH: €€ TapMOHUYHOTO [TOCTPOSHMSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT'0 O3HAHUS

OCO3HaHME IICHHOCTH (PU3MUYECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTA TIO3HAHUS MHUpPA, OCHOBBI PA3BUTHUS TEXHOJIOTWH, BaKHEUIIEH
COCTABJISIFOLIEH KYJIBTYPBI,

pa3BUTHE HAYYHOM JIF0003HATEIBHOCTH, HHTEPECa K UCCIIEA0BATEIBCKON ACATEIHLHOCTH;

5) ¢popMupoBaHus KYJbTYPbI 310POBbs H IMOIHOHAILHOTO OJIATOMOJIyYHsI:

OCO3HAHHME IIEHHOCTH 0€30mMacHOro o0pa3a >KM3HH B COBPEMEHHOM TEXHOJOTHMYECKOM MHpPE, BRKHOCTH MPABWII OE30MAaCHOTO IOBEIEHHS Ha
TPAaHCIOPTE, HA JOPOTax, C IEKTPUIECKUM U TEIUIOBBIM 00OPYIOBaHUEM B JOMAIITHUX YCIIOBHSAX;

c(OpMHPOBAHHOCTh HaBbIKA pe(IeKCUHU, IPU3HAHKE CBOETO IPaBa Ha OIIMOKY M TAaKOTO Ke MpaBa y JIpyroro 4eioBeKa;

6) TPy/10BOT0 BOCIIUTAHUSI:

aKTUBHOE y4YacTHE€ B PELIEHMHM NPAKTHUYECKHUX 337ay (B paMKax CeMbU, 00pa30BaTEIbHOW OpraHM3allMM, Topoja, Kpas) TEXHOJOTHYECKOW M
COLIMAJIbHOW HAIPABIIEHHOCTHU, TPEOYIOLIUX B TOM YKCie U (PU3NUECKUX 3HAHUMN;

MHTEpEC K NPaKTUYECKOMY U3yUSHHIO TPO(pECCUid, CBSI3aHHbIX C (PU3UKOIA;

7) IKOJIOTUYECKOT0 BOCTIHTAHMSI:

OpHMEHTAIMs Ha MPUMEeHeHUe (PU3NYeCKUX 3HAHUU 7S pelleHus 3a]ad B 00JIaCTH OKpPY’KaloIlel Cpeibl, IIIAaHUPOBAHUS MOCTYNKOB U OLEHKH UX
BO3MO>KHBIX ITOCJIEJICTBUI JIJIs1 OKPY’KaIOLE cpeibl;

0CO3HaHME II100aTLHOI0 XapaKTepa HKOJIOTHUECKUX MPOOIEM U IMyTel X pelieHHs;

8) ajanTauun K N3MEHSIOIHMCS YCJIOBHSIM COIMATBLHOI U MPUPOTHOI CpebI:

NOTPEOHOCT, BO  B3aMMOJCHCTBMM TpU  BBIMOJIHEHMHM HCCIEAOBAaHMH UM TPOEKTOB (PM3NYECKON HANPABICHHOCTH, OTKPBITOCTh OMBITY U
3HAHUSM JPYTHX;

MIOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MIPAKTUUECKYIO JESATEIbHOCTD;

nOoTpeOHOCTh, B (DOPMHPOBAHUM HOBBIX 3HAHWH, B TOM 4YHCle (OPMYIUPOBATH HJEU, HOHATHUSA, TUIIOTE3bl O PUINYECKUX 0OBEKTAX U
SBJICHUSX;

0CO3HaHME J1e(PUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00s1acTH (DU3UKY;



® [UIAHUPOBAHHE CBOETO Pa3BUTH B IPUOOPETEHNH HOBBIX (PU3NUECKUX 3HAHHIA;
® CTpeMJIEHUE aHAJIN3UPOBATh U BBISBIIATH B3aUMOCBS3H IIPUPO/IbI, OOLIECTBA U SKOHOMUKH, B TOM YHCJIE C UCIOIb30BaHUEM (PU3MUECKUX 3HAHUA;

® OICHKa CBOHX HeﬁCTBHﬁ C y‘léTOM BJIMSHUA Ha OKPYXAOMYIO CpCAy, BO3MOKHBIX r7100aIbHBIX HOCJ'IC,I[CTBI/II\/'I.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesynpraTe ocBoeHusi mporpamMmbl Mo (U3MKE Ha YPOBHE OCHOBHOrO oOImIero oOpa3oBaHus y oOyuaromierocsi Oyayr chOpMHUPOBaHBI
MeTanpeaMeTHbIe Pe3yJbTaThl, BKIIOYAOUINE TO3HABATEIBHBIC YHUBEPCATIbHBIE YUeOHBIE IEHCTBHSI, KOMMYHUKAaTUBHBIC YHUBEPCAIbHBIC YUeOHbIC

NeNCTBUS, pETYJIATUBHbIE YHUBEPCAJIbHbIE YUeOHbIE EHCTBUS.

ITo3HaBaTe/1bHbIe YHUBEPcaAJIbHbIE y4eOHbIe JelicTBUs Ba3oBble jornyeckue aeicTBusA:
® BBISIBJISITh U XapaKTEPU30BaTh CYILIECTBEHHBIE IPU3HAKU OOBEKTOB (SIBJIICHUI);
® yCTAHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMNA, OCHOBAHUS JIJIs1 0000IICHNS U CPaBHEHUS,
® BBISIBJIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUMS B pacCMaTpUBaeMbIX (pakTax, JAHHBIX M HAOMIOACHUAX, OTHOCALIMXCS K (PU3UUECKUM SIBIICHUSM;
® BBLISIBJISITh PUYMHHO--CJIECACTBEHHBIE CBSI3W TPU HM3YyUYEHUU (PU3NYECKUX SBJIEHUM M MPOLECCOB, JENaTh BBIBOABI C MCIOJIb30BAaHHEM
JEAYKTUBHBIX U UHAYKTUBHBIX YMO3AKJIIOUEHUH, BBIIBUTaTh TUIIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEIUUNH;
® CaMOCTOSITENIbHO BBIOMpATh CIIOCO0 pelieHus yueOHol (usnueckoi 3a1aun (CpaBHEHUE HECKOJIbKUX BapHAHTOB peElICHUs, BHIOOp HamOolee
HOJXOAAIIETO ¢ YYETOM CaMOCTOATENbHO BBIACICHHBIX KPUTEPHEB).
ba3oBble uccienoBarenbCcKue 1eicCTBUA.
® [ICI10JIb30BATh BOMPOCHI KaK UCCIIEI0BATENbCKUI HHCTPYMEHT MTO3HAHUS;
® [IPOBOJUTH 10 CAMOCTOSITEIILHO COCTABJIIEHHOMY IUIAHY OIBIT, HECJIOKHBIN (PU3NUYECKUN SKCIIEPUMEHT, HEOOIbIIIOE HCCIeI0BaHUE (PU3NYECKOTO
SBJICHUS;
® OIICHHWBATh Ha NMPUMEHHUMOCTh M JOCTOBEPHOCTh MH(OPMAIMIO, TMOJTYUYEHHYIO B XOJI€ HCCIEIOBAHUS WM SKCIIEPUMEHTA;
® CaMOCTOSTENBHO (OPMYIIMPOBATh 0000IIEHNS U BBIBOBI IO pe3yJibTaTaM MPOBEAEHHOTO HAOIIOCHH S, OTIbITA, UCCIIEI0BAHUS;
® [[POTHO3UPOBATh BO3MOXKHOE JalbHEWIee pa3BUTHE (U3NYECKUX IPOLIECCOB, a TAKXKE BBIABUTATH MPENIIOIOKEHNS 00 UX PA3BUTHUU B HOBBIX

YCIIOBUAX U KOHTCKCTAX.

Paborta ¢ unopmanueii:
® [I[PUMEHSATH Pa3JIMYHbIE METO/IbI, HHCTPYMEHTHI U 3alIPOCHI IPU MOUCKE U 0TOOpe MH(OPMAIMH UM JAHHBIX C YYETOM IMPEUI0KEHHON yueOHOit

¢dusnueckoil 3anauu;
® AHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATH MH(OPMAIIHIO Pa3IMYHBIX BUIOB U (OPM MPEICTABICHHUS;



® CAaMOCTOSITEJILHO BEIOMPATh ONTUMANIbHYIO (DOPMY MpeCTaBICHHs HH(OPMAIIMK U HIUTIOCTPUPOBATH PEIIaeMble 33/1a4H HECIIOXKHBIMH CXEMaMH,
JIrarpaMMamMu, HHOU TpaguKoi M UX KOMOMHAITUSMH.

KoMMmyHuKaTHBHBIC YHHBepCcaJlbHbIe y4eOHbIe 1eliCTBUS:

®B X0/¢ 00CYXJEeHUsI y4eOHOro Marepuala, pe3yJbTaToB JIAOOPATOPHBIX PabOT M MPOEKTOB 3aJaBaTh BOIPOCH IO CYLIECTBY 00CYKAaeMOM
TEMbI M BBICKa3bIBATh UJI€H, HALIEJIEHHBIE HAa PELICHHUE 3a7jauil U O iep)KaHue OaroxenaTeaIbHOCTH OOLIeHHUS;

® COTIOCTABIIATh CBOM CYXKACHHUS C CY)KICHUSAMU JAPYTHX YIaCTHUKOB JTMAJIOTA, OOHAPY)KUBATh PA3IMUUE U CXOJICTBO MO3HUIIHIA;

® BLIPAYKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

® [TyOJIMYHO MPEACTABIATh PE3YJIbTAThl BBITOJHEHHOTO (PU3MUECKOr0 OMbITA (3KCIIEPUMEHTA, UCCIIEA0BAHMS, IPOCKTA);

® [IOHUMATh U UCTIOJIB30BaTh MPEUMYILECTBA KOMaH/IHOW U MHIUBUAYaJIbHON paOOTHI IIPU PEHICHUH KOHKPETHOH (hr3nueckor mpoOIeMsr;

® [[PUHUMATh LEJIM COBMECTHOM AESITEIbHOCTH, OPraHU30BbIBaTh ACHCTBUS MO €€ JOCTUKEHHUIO: PacHpelesaTh PoJid, 00CYXAAaTh MPOLECCH U
pe3yJIbTaThl COBMECTHON pabOThI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

® BHIMOJIHATE CBOIO YacTh padOThI, JOCTUTas KaYeCTBEHHOIO pe3ysbTaTa M0 CBOEMY HAIIPABICHHUIO M KOOPJAMHUPYS CBOU JEHCTBUS C APYTMMHU
YJIeHaMHU KOMaH/Ibl;

® OIICHMBATh Kau€CTBO CBOET0 BKJIA1a B OOLIMM MPOAYKT 10 KPUTEPUSAM, CAMOCTOSITEIBHO CPOPMYJINPOBAHHBIM YUaCTHUKAMH B3aUMO/ICHCTBHSL.

PeryasitTuBHble yHUBepcaibHbIe ydeOHble AeiicTBUsi CaMmoopranu3zanms:
® BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYalUsX, TPEOYIOIIMX ISl PELICHUS
(bu3nyecKuX 3HAHUM;
® ODUEHTUPOBATHCA B DPA3NIMYHBIX MOAXOAAX MNPUHATHS pEUICHUH (MHAMBHUIYaJIbHOE, NPUHATHE PELICHUS B TIPyNIE, NPUHATHE PEIICHUN
rpymmoi);
© CAaMOCTOSITEJIBHO COCTaBJIAITh AJITOPUTM pelleHus (U3NYecKOM 3ajjauyd WM IUIaHA MCCIEOBaHUSA € Y4YETOM HMMEIOLIHUXCS PECypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH IIpe/ijlaraéMble BApUAHTHI PELLICHUI;
e /ieniaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
CaMOKOHTPOJIb, SMOIIMOHATbHBI HHTEJIEKT:
® JaBaTh a/IEKBaTHYIO OLIEHKY CUTYaIlMH U IIpejiaraTh IiaH e€ n3MeHeHMs,
® 00BSCHATH MPUYMHBI TOCTHXKEHUS (HETOCTHKEHUS) PE3yJIbTaTOB JIEATEIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;
® BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBIMNOJHEHHS (PU3UUECKOrO HCCIENOBAaHUS WJIM IPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENECTB, U3MEHUBIINXCS CUTYallul, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYAHOCTEH;
® OIICHMBATh COOTBETCTBUE PE3Y/IbTATA LIEJIN U YCIOBUM,;



® CTaBHUTH ceOs HAa MECTO JAPYroro 4eJ0BeKa B X0/1€ CIOpa WK AUCKYCCHU Ha HAyYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY APYroro;
® [IPU3HABATH CBOE MPABO HA OMIMOKY MPH peleHNH (PU3MYECKHUX 337a4 WM B YTBEP)KICHUAX HAa HAYYHBIE TEMBI M TAKOE XK€ MPaBoO APYTOTo.

IHNPEAMETHBIE PE3YJIbTATBI

K koHiy o0y4yeHus B 9 kiiacce npeMeTHBIE pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMECHHUIA:

® [ICTI0JIB30BAaTh MOHSTHUSA: CUCTEMa OTcuéTa, MaTepuaabHas TOYKA, TPACKTOPHUS, OTHOCUTEIBHOCTh MEXaHMYECKOIrO JBIKEHUs, nedopmanus
(ynpyras, miacTuyeckas), TpeHUe, LEHTPOCTPEMHUTEIFHOE YCKOPEHUE, HEBECOMOCTh U TMEPEerpy3KH, IEHTP TsHKECTH, aOCONIIOTHO TBEPIOE
TEJIO, IIEHTP TSDKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJIeOaHHsI M BOJHBI, 3BYK, HHPPA3BYK M YJIBTPa3BYK, JIEKTPOMAarHUTHEIE
BOJIHBI, IIIKaJIa JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U NAITBHO30PKOCTb, CIIEKTPHI MCIYCKAaHUS W TOTJIOUICHHA, aibda-, 0eTa- u
raMma- U3Jy4yeHus, H30TOIbL, SAepHasi JHEPreTHUKa,

® pa3n4aTh SBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHEWHOE IABIKEHHE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE TBM)KEHUE, CBOOOIHOE
najJiecHue TeJl, PaBHOMEPHOE IBMKEHHE I10 OKPYKHOCTH, B3aUMOJICHCTBUE TeJ, PEAaKTUBHOE JBIKEHHE, KoyieOaTelbHOE JIBIYKEHUE
(3aTyxaroIMe U BBIHYXKJCHHbIE KOjeOaHus), pe30HAHC, BOJHOBOE MABW)KEHHE, OTPAKEHHME 3BYyKa, INPSAMOJIMHEHHOE pacHpoCTpaHEHUE,
OTpakeHHE U MPEJIOMJICHHE CBETA, MOJHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3yio’KeHUE OEJIoro CBeTa B CHEKTP U CII0KEHHE CHEKTPAIbHBIX
I[BETOB, JIUCIEpPCHUsl CBETa, €CTECTBEHHas paJMOaKTHUBHOCTb, BO3HHMKHOBEHHE JMHEWYATOTO CIEKTpa HU3IY4EHHUs) IO ONHCAHUIO HX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, AEMOHCTPUPYIOLINX JAHHOE (PU3UYECKOE SIBIICHUE;

® pacro3HaBaTh MPOSBJICHUE U3YYEHHBIX (PU3NUYECKUX SIBICHUH B OKpY)KaroleM MUpe (B TOM 4ucie GU3NYECKHe SBJIECHUS B IPUPO/IE: IPUIUBBI U
OTJIMBBI, JABWXKEHHE IUTaHeT CONHEYHOW CUCTEMbl, PEaKTHBHOE JIBUKEHHE >KHUBBIX OpPraHHW3MOB, BOCIPHUSTHE 3BYKOB >XHUBOTHBIMH,
3eMJICTPSICEHNE, CEHCMHUYECKHE BOJIHBI, I[yHAMH, 9XO0, [[BETAa TEJ, ONTHUYECKUE SBICHHUS B MPUPOZE, OMOIIOTHYECKOE NEHCTBHE BUANMOTO,
yIbTPaUOIETOBOTO M PEHTI€HOBCKOTO HM3ITyYeHH, €CTECTBEHHBIH PaJlMOAKTUBHBIA ()OH, KOCMUYECKHE JIyYH, PAaIHOAKTHBHOE M3ITydCHHE
IOPUPOJHBIX MHHEPAJIOB, JEHCTBHE PAaJUOAKTUBHBIX M3ITy4eHUH HAa OpPraHU3M YEJOBEKa), MPU 3TOM IEPEeBOIUTH MPAKTUYECKYIO 3a/1a4yy B
yueOHYI0, BBIIEIIATH CYIECTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3UUECKUX SBICHUM;

® ONMCHIBATh U3yUECHHbIE CBOMCTBA TNl U (PU3UYECKUE SBICHMS, UCIIONB3Ys (PU3NYECKHE BETUYMHBI (CPEeIHISI 1 MTHOBEHHAs! CKOPOCTh Teja Ipu
HEpaBHOMEPHOM JIBM)KEHHH, YCKOPEHHE, epeMelIeHre, TyTh, YIII0Basi CKOPOCTh, CHJIa TPEHHUS, CHJIa YIPYTOCTH, CHJIa TSXKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHUs, BEC Tela, UMIYJIbC Tela, UMITYJIbC CHIIBI, MEXaHH4YecKas pabdoTa W MOIIHOCTh, MOTEHIIMAJIbHAS JHEPIrHs Tena,
TIOJTHATOTO HAJI TIOBEPXHOCTHIO 3€MIIH, IMTOTCHITMAIFHAS DHEPTHUS CKATOHN NPYKUHBI, KHHETHUECKAsi YHEPTHSI, TIOJTHAs MEXaHU9IeCKast SHEPTHs,
NEepuoJl U YacToTa KojeOaHWH, [JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, MOKa3aTelb MPEJIOMIICHHUS CpeJlbl), TIpU
OINMCAaHUM TPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICIT UCIOIb3yEeMbIX BEIMYUH, 0003HAYECHUS U €AUHUIIBI (PU3HUECKUX BEIMYUH, HAXOIUTh
(GOpMyIBI, CBS3BIBAIOIIME JAHHYI (QHU3UYECKYI0 BEIMYMHY C APYTUMH BEIHMYMHAMH, CTPOUTH TpadUKH HM3YYEHHBIX 3aBHCHMOCTEH
(bU3UYECKUX BEIUYNH,



® XapaKTepu30BaTh CBOICTBA Tell, PU3NUECKUE SIBICHUS U MPOLECCHI, UCIOIb3Yys 3aKOH COXPAHEHUs SHEPrMM, 3aKOH BCEMHPHOIO TATOTEHU,
IOPUHIUI CYNEPHO3ULMU CHUJI, IPUHIUI OTHOCUTENIbHOCTH ['anuies, 3akonpl Hbl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJICHUSI CBETa, 3aKOHbl COXPAHEHMs 3apsJ0BOrO M MAacCCOBOIO YHUCENl IPHU SIEPHBIX PEAKLUMIX, HPU ITOM JaBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3AIMCHIBATH €r0 MATEMATUYECKOE BHIPAKEHHE;

® O0BSCHATH (PU3UUECKUE IIPOLIECCHl U CBOMCTBA TEJl, B TOM YUCIIE U B KOHTEKCTE CUTyallUi MPaKTHUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbISBIISATh
NPUYHHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE W3 2—3 JIOTMYECKUX IIaroB ¢ OMOpOW Ha 2—3 M3YYEHHBIX CBOMCTBAa (PU3NYECKUX
SBIICHHUH, (PU3NIECKUX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

epemarh pacuéTHBIC 33/7a4M (OMHMpAIOIIMEcs Ha CHCTeMY U3 2—3 ypaBHEHHM), MCIONB3YS 3aKOHBI M (POPMYIIbI, CBS3BIBAIOUINE (pr3HUecKue
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 3aJaud 3allMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HENOCTAIOLIUE WM H30BITOYHBIE JaHHBIE,
BBIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOIUMBIE Ul PEIICHUs,, IPOBOJUTh PAacuéThl U OLEHHUBATh PEAMCTUYHOCTh MOJYYEHHOTO 3HAUYEHUs
(Gu3u4eCcKoil BETMUNHBL;

e pacro3HaBaTh IpPOOJEMbI, KOTOPbIE MOXXHO PELIMTh NPH IMOMOIIM (U3MUECKUX METOAOB, UCHOJIb3Yys ONUCAHUE HMCCIEIOBAHUS, BBLAEIATH
IIPOBEPSEMOE TPEANOIOKEHUE, OLIEHUBATh MPAaBUIBHOCTh MOpPsKAa HPOBEICHUS HCCIEIOBaHMs, JAEJaThb BbBIBOJbI, MHTEPIPETUPOBATH
pe3ysbTaThl HAOIIOACHUHN U ONBITOB;

® [IPOBOJIUTH OMNBITHI 1O HAOMIOACHUIO (U3NYECKUX SBICHUHA WU (PU3MUYECKHX CBOMCTB Tell (M3yueHHe BTOporo 3akoHa HbroTOHa, 3akoHa
COXpaHEHHUsI YHEPTHH, 3aBUCHMOCTb IepHojia KojeOaHui NpyKHHHOTO MasgTHHUKA OT Macchl rpy3a U >KECTKOCTH MPYXKUHBI 1 HE3aBUCUMOCTh
OT aMIUIUTYZbl MajbIX KoJieOaHWH, MPSIMOJIMHEHHOE pacHpOCTpaHEHUE CBETa, pasjiokeHue Oeoro cBeTa B CIEKTp, M3YYEHHE CBOMCTB
n300pakeHHsl B IJIOCKOM 3€pKajle M CBOWCTB HM300pakeHHUs NpeaMmera B coOMparollel JIMH3e, HAOMIOJCHUE CIUIOMIHBIX W JIMHeW4yaThIX
CHEKTPOB M3JIyY€HHs): CaMOCTOSTENbHO COOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa 00OpYyIOBaHUS, OMUCHIBATH XOJ OMNbITA M €ro
pe3ynbTathl, GOPMYIUPOBATH BHIBOAbL;

® [IPOBOJIUTH IPU HEOOXOAWMOCTH CEPUIO MPSIMBIX M3MEPEHUM, ONpeessis cpeiHee 3HaueHUue U3MepseMoil BeIUUnHBI ((POKYCHOE paccTOsIHUE
cobuparoteii TUH3b1), 000CHOBBIBATH BHIOOP CIIOc00a M3MepeHus (M3MEPUTEITLHOTO MTPUO0pPa);

® [IPOBOJUTH UCCJIEIOBAaHUE 3aBUCUMOCTEN (U3NUYECKUX BEJMYHMH C MCIOJIb30BAHUEM NPSMBIX U3MEPEHUH (3aBUCHMOCTH IyTH OT BPEMEHU MpHU
PaBHOYCKOPEHHOM JBMKEHMM 0€3 HayaJIbHOM CKOpPOCTH, Meproja KoieOaHU MaTeMaTHYecKoro MasiTHUKA OT JJMHBI HUTH, 3aBUCHUMOCTH
yIila OTpakK€HUs CBETa OT yIJia MaJieHHUsl U yIiia MpeJOMJICHUs OT yIJia MaJeHus): IUIaHUPOBaTh UCCIIEI0BAHUE, CAMOCTOATENIBHO cOOUpaTh
YCTAHOBKY, (DPMKCHPOBATH PE3yJbTaThl MOJYYCHHON 3aBHCUMOCTU (PU3MUECKUX BEIWYMH B BHUJE TAOMUI] U TpadUKOB, J1eNaTh BBIBOJBI MO
pe3ynbTaTtaM UCCIeI0BaHus;

® [IPOBOJIUTH KOCBEHHBIE N3MEPEHUs (PU3NYECKUX BEIUYHMH (CPEIHssI CKOPOCTh M YCKOPEHHUE Tejla MPU PaBHOYCKOPEHHOM JBHM)KEHHH, YCKOPEHHE
CBOOOJHOIO Ma/ieHus, KECTKOCTh MPYKUHBI, KOIPPHUIIMEHT TPEHUSI CKOJIbKEHHS, MeXaHHueckas padoTa U MOIIHOCTh, YAaCTOTa U MEPHUOJ
Kosie0aHUN MaTeMaTH4eCKOro M MPYXHMHHOIO MAasTHUKOB, ONTHYECKas cuja coOuparonieil JHMH3bI, paAHOaKTUBHBIN (DOH): MIaHUPOBATH
U3MEpeHusi, coOUpaTh AKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIIOJHATH WM3MEPEHHUS, CIEAYS MPEUIOKEHHOW HHCTPYKIUH, BBIYUCIATDH



3HAYCHHWE BEJMYMHBI M AHAIM3HPOBATH MOJYYECHHBIEC PE3YJIbTATHI C YUETOM 33aHHOM MOTPEUTHOCTH U3MEPEHHIA;

e cO0JTIO1aTh MPaBMUIIa TEXHUKN O0€30MaCHOCTH MPH PaboTe ¢ 1a00paTOpHBIM 000PYIOBAHHEM;

® pa3IM4yaTh OCHOBHBIC NPU3HAKUA M3YYCHHBIX (PU3MUECKUX MOJIENIeH: MaTephaibHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHHMK
CBeTa, JIy4, TOHKas JINH3a, [UTaHeTapHas MOJIENIb aTOMa, HyKJIOHHAst MOJIETIb aTOMHOTO SIIIpa;

® XapaKTepU30BaTh MPUHLIMUIIBI JEHCTBUS N3YUYECHHBIX MPHOOPOB M TEXHUYECKHX YCTPOICTB C OMOPOI Ha MX ONMUCAHHS (B TOM YHUCIE: CIIHIOMETD,
JATYUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHUs, PAaKeTa, dXOJIOT, OYKH, MEPUCKOI, (OTOAINIapaT, ONTUIECKHE CBETOBOJIBI, CIIEKTPOCKOTI,
J03UMeTp, Kamepa Bunbcona), ucromnp3ys 3HaHUS O CBOMCTBAX (PM3MUYECKUX SBJICHUI U HEOOXOIUMBIE (PU3NIECKIE 3aKOHOMEPHOCTH;

® ICTIOJIH30BATh CXEMBI W CXEMAaTHYHBbIE PUCYHKH H3YYEHHBIX TEXHMYECKHX YCTPOMCTB, MU3MEPUTEIBHBIX MPHUOOPOB M TEXHOJIOTUYECKHUX
IPOLIECCOB TPH PEIICHUU y4YeOHO-- MPAKTHUECKUX 33/a4, ONTHUYECKHE CXEMBbl IS TOCTPOSHHS H300paKEHUH B IUIOCKOM 3€pKaje U
cobuparomieit INH3e;

® IPUBOJUTH IPUMEPHI (HAXOAUTh HH(POPMALIUIO O IPUMEPaX) MPAKTHYECKOTO MCIOIb30BaHHs (PU3NUECKUX 3HAHWN B IOBCETHEBHOM JKU3HH IS
oOecrieyeHns 0€30MaCHOCTU TPH OOPAIICHUH ¢ MPHOOpaMH M TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHHS 30POBbS M COOJIOJCHHUS HOPM
IKOJIOTMYECKOTO TIOBEICHHSI B OKPYKaIOIIEH Ccpee;

® OCYILECTBIIATH TOUCK MH(POpPMAUU (PHU3HUECKOTO cojepkaHus B MHTepHETE, cCaMOCTOATENBHO (POPMYITUpPYsS MOMCKOBBIM 3arpoc, HaXOIUTh
IYTH ONpEeeNeHHs JOCTOBEPHOCTH MOTy4eHHOIN HH(OpMAIMK HAa OCHOBE UMEIOLUXCS 3HAHUN U JIOTIOJIHUTENbHBIX HCTOYHUKOB;

® CTIOJIH30BATh MPH BBIOJHEHUN YYEOHBIX 3a/IaHUil HAYYHO--TIOMYISIPHYIO JTUTEPATypy (U3NUYECKOTO COJEPKAHMS, CIIPABOYHBIC MaTEpUabI,
pecypcsl cetu MHTepHET, BiafeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHMs MH(DOpMAIMK U3 OAHOM 3HAKOBOW CHUCTEMBI B
ApYry1o;

® c03/1aBaTh COOCTBEHHBIE MUCHbMEHHBIC M YCTHBIE COOOIIEHHSI HA OCHOBE MH(POPMAIIUU U3 HECKOJIBKUX MCTOUYHHKOB (PU3NIECKOTO COJNIEPIKAHMS,
NyOJIMYHO TIPEJCTABIATh PE3YIbTATHI MPOCKTHON WIIM MCCIIEOBATENBCKON JEesITeIbHOCTH, MPH 3TOM I'PaMOTHO HCIIOJNB30BaTh W3YUEHHBIN
HNOHATUIHBIN anmapar U3y4yaemMoro pasjena (pu3MKH M COMPOBOXKIATh BBICTYIUIEHHE Mpe3eHTalued ¢ y4éTOM OCOOEHHOCTEH ayJuTOpUu
CBEpPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

KosaunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM OBbIe
Ne ni/m pasi KonTpo IIpakTn TNara (¢poBbIe)
nporpaMmsl Bceero JIbHBIE Yyeckue o0pa3oBartejibHbIE
H3y4eHHs
padoThI padoThI pecypcsl
Pa3znen 1. Mexanuyeckue siBjieHUSA
11 MexaHH4eCKOoe JBUKECHUE U 10 1 bubmuorexa [JOK
' CIIOCOOBI €r0 OTHMCAHHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAIMOACHCTEHE T https://m.edsoo.ru/7f41a4a6
bubmnoreka LIOK
13 3 10 3
AKOHBL COXPANCHIA https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3znen 2. Mexann4veckue KoJ1e0aHUSI M BOJHBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAMTCCIHE KOJCOATIT https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
PRAHMACCKHE BOIHEL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3neu 3. D1eKTPOMATrHUTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNeKTpOMarHuTHOE T0JIe U 6 5 bubmmoreka [IOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6
Pa3nen 4. CBeToBbI€ IBJIEHUSI
4.1 3aKOHBI paCIIPOCTPAaHEHUs CBETA 6 2 bubmmorexa [IOK

https://m.edsoo.ru/7f41a4a6
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bub6nmoreka [IOK
4.2 JIMH3BI ¥ ONITUYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bubnuorexa [IOK
4.3 Paznoxenue 6e5oro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasznea 5. KBanToBble ABJIeHUA
Hcnyckanue U OTJIOIICHUE CBETa bubnnoreka [LIOK
5.1 4 1
aTOMOM https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
2 1
> CTpOCHHE ATOMHOTO A1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
. A 7 1
5.3 JIEPHBIC PEAKITUI https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3nen 6. IloBTOpUTE/ILHO-0000IIA0LIUI MOTYJIL
IToBTOpenue u 06001IeHNE
6.1 aHUs Kypca GU3uKu 3a 7-9 9 2 bubmmorexa [IOK
' conep ypea PHIHKH 3 https://m.edsoo.ru/7f41a4a6
KJ1acc
Hroro no pazneny 9
BIIEE KOJIMUECTBO YACOB IT
OBII{ OJI CTBOYACOBIIO 102 97

I[TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE

KOJII/l‘leCTBO qacoB :‘)JIeKTPOHHbIe
Ne n(pposbie
Tema ypoka Kourpos Hpaxrue Jara uzy4yenus mipp
n/n Bcero HbIe cKHe Huaukaropsr ®I' o0pa3oBaTeb
paboThl paboThl HBbIE pecypchl
3agaHus U3 OaHKa 3aJHUH 110 Bubnmorexa
1 MexaHn4YeCcKO€E IBUKEHHE. 1 €CTECTBEHHO- HAyYHOM LIOK
MartepuanbHas TOYKa IPaMOTHOCTH https://m.edsoo
Iu/ff0ad474
Omnpenenenne nepeMelieHus B bubmmoteka
5 Cuctema otcuera. OTHOCUTEIBHOCTD 1 HAaBHUraTOpE, NPUHIMII pacyeTa HOK
MEXaHUIECKOTO JBHKEHUS BPEMCHH NBIDKCHNA https://m.edsoo
Iu/ff0ad474
3ananus u3 6aHKa 3aJHUH 110 bubsmorexa
3 PaBHOMEPHOE NPAMOIMHENHOE 1 €CTECTBEHHO- HAYYHOI LIOK
JBIDKCHHE IPAMOTHOCTH https://m.edsoo
Iu/ff0ad19a
. i BubnnoTeka
HepasaomepHoe npsiMonTHEIHOE Sananus w3 6anka saHUH IO LIOK
4 nBibkeHne. CpeHss 1 MTHOBCHHAS 1 CCTCCTBCHHO- HAYyTHOU
IPaMOTHOCTH https://m.edsoo
CKOPOCTb
p Iu/ff0ad19a
3aganus u3 6aHKa 3aHUMH 110 bubmiorexa
5 [IpsiMonuHeHOE paBHOYCKOPEHHOE 1 €CTECTBEHHO- HAYYHOI HOK
IBIDKEHHE. Y CKOPEHHE IPaMOTHOCTH https://m.edsoo
ru/ff0ad8d4
i BubnmoTeka
CKOpOCTh NPSMOJIMHEHHOTO Sananns u3 6anka 3aHUH 10 LIOK
6 PaBHOYCKOPEHHOTO JIBHKEHUSI. 1 CCTCCTBCHHO- HAYIHOH
IPaMOTHOCTH https://m.edsoo
I'paduk ckopoctu
u/ff0ad8d4
JlabopaTopHnas pabora "OmnpeneneHue 3ananus U3 GaHKa 3aHUM 110 bubnuorteka
7 YCKOpEHUs Tena npH 1 1 €CTECTBEHHO- HAyYHOMN LIOK

PaBHOYCKOPEHHOM ABUKEHUU IO

T'PpaMOTHOCTH

https://m.edsoo
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HaKJIOHHOH IIJTIOCKOCTH"

.ru/ff0adb18

3ananus u3 6aHKa 3aJHUH 110 buGnorexa
8 CBobGoxnoe nmaserne Tei. OnbITE €CTECTBEHHO- HAyYHOM LIOK
Tanunes IPaMOTHOCTH https://m.edsoo
Iu/ff0ael76
PasHOMEpHOE NBHKEHHE IO 3afanus u3 6aHKa 3aIHMU 110 bubnuorexa
9 okpyxHoctu. [lepron u gactoTta €CTECTBEHHO- HAyYHOM LIOK
ob6parenus. JInHeiHas 1 yriaosas IPaMOTHOCTH https://m.edsoo
CKOPOCTH ru/ff0ael76
3ananus u3 6aHKa 3aJHUH 110 bubsmorexa
- i OK
10 LeHTpOCTpEeMUTENEHOE YCKOPCHHUE CCTECTBCHHO- HAyHHON 1 )
IPaMOTHOCTH https://m.edsoo
Iu/ff0ael76
3agaHus u3 OaHKa 3aJHUH 110
€CTECTBEHHO- HAyYHOHI bubnuorexa
1 Ilepeoii 3axkon Herotona. Bexrop IPaMOTHOCTH LOK
CHUTBI «TOpMO3HOT TTyTh https://m.edsoo
aBTOMOOMIIS U/ff0ae612
AHATIE 1 bubnuoteka
12 Bropoii 3axon HeroToHa. OGLIACHEHHE SBICHUM ¢ HOK
PaBHozelicTByOMIAs CHIa HICTIOJIb30BAaHHEM BTOPOTO 3aKOHA https://m.edsoo
Hetorona Iu/ff0ae72a
3ananus u3 6GaHKa 3aIHAH 110 brbmiorexa
13 Tpetwii 3axoH HeroToHa. €CTECTBEHHO- HAYYHOI HOK
Cyneprnosuiusi Cui TPaMOTHOCTH https://m.edsoo
.ru/ff0ae982
3ananus u3 GaHKa 3a1HAMN 110 Brbmorexa
14 Pemienuie 3a1a4 Ha IpUMEHEHHE €CTECTBEHHO- HAYYHOI HOK
3akoHOB HproToHa IPaMOTHOCTH https://m.edsoo
.ru/ff0aeb6e
i bubnmoteka
15 Crna yopyrocTa. 3axor Tyka 3agaHus u3 6aHka 3a11}vmn o
€CTECTBEHHO- HAYYHO LOK
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IPaMOTHOCTH https://m.edsoo
Iu/ff0aeca2
3ananus w3 6aHKa 3aJHUH 110 buGnorexa
16 Pemenne 3amad o reme «Cuia CCTECTBEHHO- HayYHOM LIOK
YIIPYTOCTH IPaMOTHOCTH https://m.edsoo
Iu/ff0aeca2
JlaGopatopras paota 3ananus u3 6aHKa 3aJHUH 110 buGnorexa
- i OK
17 «OnpeieneHue KXecTKOCTH €CTECTBEHHO- HAYIHOU 1 _
HpYSKHIHBD IPaMOTHOCTH https://m.edsoo
Tu/ff0aee28
3ananus u3 6aHKa 3aJHUH 110 buGnorexa
18 Crna Tperst €CTEeCTBCHHO- HAyIHOH HOK
IPaMOTHOCTH https://m.edsoo
Iu/ff0af738
3ananus u3 OaHKa 3aIHUH 110 bubnmoreka
19 Pemenue 3ana4 o treme «Cuna €CTECTBEHHO- HAYYHOMU HOK
TPEHUS PaMOTHOCTH https://m.edsoo
Iu/ff0afa26
3aanus 3 0aHKa 3aJHHH 110 bubnuoreka
20 JlabopaTopHnas pabora "OmnpenencHue €CTECTBEHHO- HAy4YHOM HOK
KO3 HUIMEHTA TPEHHUSI CKOJBKEHUS " IPAMOTHOCTH https://m.edsoo
Iu/ff0af8be
p " Samganns 3 OaHka 3aHAN 110 Bubmnoreka
ellIeHne 3a/1a4 10 TeMe "3aKOHBI
€CTECTBEHHO- HAYYHOU OK
21 Herorona. Cuna ynpyrocru. Cuia Y .
\ IPaMOTHOCTH https://m.edsoo
CHUS
QY ru/ff0afb8e
Cuita TSDKECTH M 3aKOH BCEMHUPHOTO Sananus u3 6anka saHUH 110 bubamorexa
- i OK
22 TATOTCHHA. Y CKOPEHHE CBOOOIHOTO CCTCCTBCHHO- HAY1HOU 1 )
R IPaMOTHOCTH https://m.edsoo
Iu/ff0af044
23 Ypok-koHpepenmus " J[BrmkeHue Ten 3ananus U3 GaHKa 3aHUM 110 bubmmorteka
BOKPYT I'PaBUTAllMOHHOTO LIEHTPA €CTECTBEHHO- Hay4YHO HOK
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(Conneunas cuctema) ['anaktiku" IPaMOTHOCTH https://m.edsoo
Iu/ff0af044
Pemenne 3aza4 110 Teme "Crita 3ananus u3 OaHKa 3aIHUMH 110 BubmioTexa
- i OK
24 TAKECTH U 3aKOH BCEMHPHOTO CCTCCTBCHHO- Hay4HOH . _
S IPaMOTHOCTH https://m.edsoo
Iu/ff0af5f8
3ananus u3 OaHKa 3aIHUMH 110 BubmioTexa
o5 ITepBas KocMHYECKast CKOPOCTb. €CTECTBEHHO- HAyYHOM LIOK
HeBecoMocTb 1 TIeperpysku IPAMOTHOCTH https://m.edsoo
Iu/ff0af33c
PaBHOBecHe MaTepHaIbHONR TOYKH. 3ananus u3 OaHKa 3aIHUH 110 bubnumoreka
26 €CTECTBEHHO- HAYUHOU HOK
PaMOTHOCTH https://m.edsoo
Iu/ff0afe36
27 i .
AOCOIIOTHO TBEPAOE TEIIO. 3amanus u3 OaHKa 3aTHUH IO bubmortexa
PaBHoBecue TBEpAOroO TENA C €CTECTBEHHO- HAYYHOU HOK
3aKpeMIEHHOR 0ChI0 BpalieHus. MoMeHT TPaMOTHOCTH https://m.edsoo
cuisbl. LleHTp TsKeCcTH TU/ff0D0Zb4
3ananust u3 0aHKa 3aHUH 1O BubnnoTeka
o8 Pemenue 3amau no teme "MoMeHT €CTECTBEHHO- HAYYHOU HOK
cunbl. Lentp Tsoxectn" PaMOTHOCTH https://m.edsoo
ru/ff0b02b4
I a6 Samganns 3 OaHka 3aHAN 110 Bubmnoreka
OJrOTOBKAa K KOHTPOJILHOH paboTe .
€CTECTBEHHO- HAYYHOU OK
29 1o TeMe "MexaHH4ecKoe JABHKEHHE. Y I
B . .\ IPaMOTHOCTH https://m.edsoo
3auMo/IeiicTBUE Tel
.ru/ffob0408
KonrponbHas paboTa 1o reme Sananus u3 6anka saHUH 110 bubamorexa
30 "MexaHH4eCcKOe ABIKEHUE. €CTECTBEHHO- HayIHOH ]f;[ttOIs< /im.edsoo
o _M
Bsanmoneiicteue Ten" TpaMOTHOCTH
s .ru/ffOb06ec
31 Nmnynbe Tena. UMIysbe cUITbL. 3aanus U3 6aHKa 3aHHH 110 bubnuorteka
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3akoH COXpaHCHUA UMITYJIbCA.

€CTECTBEHHO- HAyYHOU

LIOK

VYupyroe u Heynpyroe TPaMOTHOCTH https://m.edsoo
B3aMMOJICHCTBHE ru/ff0b07fa
3ananus w3 6aHKa 3aJHUH 110 buGnorexa
32 Pemenne 3amgaq o reme "3akoH CCTECTBEHHO- HayYHOM LIOK
COXpPaHCHHs UMITYJTbCa" IPaMOTHOCTH https://m.edsoo
Iu/ff0b096¢c
3ananus w3 6aHKa 33 JHUH 110 buGnorexa
33 VYpoxk-koHpepennus "PeakTuBHOE €CTECTBEHHO- HAYYHOI HOK
JBH)KCHHE B IPUPOJE U TEXHHKE" IPaMOTHOCTH https://m.edsoo
Iu/ff0b096¢c
3amanus n3 OaHKa 3aIHUH 110 Bubnnoreka
€CTECTBCHHO- HAYYHOU OK
34 Mexannueckasi paboTa 1 MOIITHOCTh Y 1
IPaMOTHOCTH https://m.edsoo
Iu/ff0b0a84
3ananus u3 OaHKa 3aIHUM 110 bubnumoreka
35 PaboTa cHpI TSHKECTH, CHITBD €CTECTBEHHO- HAYYHOU HOK
YIPYrOCTH U CHJIBI TPEHHUS PaMOTHOCTH https://m.edsoo
ru/ff0b0db8
Jlaboparopras paboTa 3ananust u3 OaHKa 3aHHH 1O BubnmmoTeka
36 «Omnpeaenenue pabOTHI CUITBI TPEHUS €CTEeCTBEHHO- HAYYHOU HOK
MPU PAaBHOMEPHOM JIBH)KCHUH Tea IPaMOTHOCTH https://m.edsoo
10 TOPU30HTAIBHOMN MTOBEPXHOCTI .ru/ffob0db8
3ananus u3 0aHKa 3aHUHN MO BubnnoTeka
37 CBsi3b DHEPTUU U PAOOTEHI. €CTeCTBEHHO- HAYYHOU HOK
[NorenuuanbHas sHEPTUs IPaMOTHOCTH https://m.edsoo
.ru/ffob0c32
3aganus u3 OaHKa 3aIHUH 110 bubmmoteka
38 Kunernueckas sneprus. Teopema o €CTECTBEHHO- HAYYHOMU LHOK

KMHETUYECKOM 3HEpruu

TPaMOTHOCTH

https://m.edsoo
.ru/ff0b0c32
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Samanns 3 OaHKa 3aHAN 110 Bubamorexa
39 3aKOH COXpaHEHUs SHEPTUU B €CTECTBEHHO- HAYYHOU HOK
MEXaHUKe IPaMOTHOCTH https://m.edsoo
ru/ff0b0c32
3amanus U3 0aHKa 3aHHH 10 bubnuoreka
0 JlabopartopHas padora «13ydenue €CTEeCTBECHHO- HAyIHOH LIOK
3aKOHA COXPAHEHUS SHEPTUI» TPaMOTHOCTH https://m.edsoo
ru/ff0b12fe
3amanus u3 0aHKa 3aJHHH 110 Bbubnnorexa
A1 KonebaTeapHoe ABUKEHUE H €TO €CTEeCTBCHHO- HAyIHOH HOK
XapaKTePUCTUKH PaMOTHOCTH https://m.edsoo
.ru/ff0b1858
3amanus n3 OaHKa 3aIHUH 110 Bubanoreka
4 3aryxaroriue KojicOaHus. €CTEeCTBEHHO- HAy4YHOU HOK
BeinyxaeHHsie Konebanus. Pe3oHanHc IPaMOTHOCTH https://m.edsoo
.ru/ff0b20f0
3ananus u3 OaHka 3aJHUH 110 bubnaunoreka
43 MatemaTHyeCKUi U IPY>KUHHBIH €CTECTBEHHO- HAYYHOU HOK
MasITHUKH PaMOTHOCTH https://m.edsoo
.ru/ffob197a
Samganns 3 OaHka 3aHAN 110 Bubmmoreka
Ypok-uccienoBanue «3aBUCUMOCTh .
44 reproia KoJeOaHui OT KECTKOCTH CCTECTBEHHO™ HAYHHOH LIOK
IPaMOTHOCTH https://m.edsoo
MIPY’KAHBI U MacCHI TPy3a» u/ff0b197a
3agauns 3 OaHKa 3aHAH 110 Bbubanoreka
45 [IpeBpatenue sSHEPTUH TPH €CTECTBEHHO- HAyYHOUI HOK
MEXaHHMYECKUX KOJIeOaHMIX IPaMOTHOCTH https://m.edsoo
.ru/ff0b197a
46 Jlabopatopnas pabota 3aaHus U3 GaHka 3aHMH 1Mo bubnunorexa
«OrnpeeneHne YacToThl U IIepruoa €CTECTBCHHO- HAYYHOU LOK
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KOJeOaHUH PYKUHHOTO MAsITHUKA) IPaMOTHOCTH https://m.edsoo
ru/ffOblaec
JlabopaTopnas pabota «IIpoBepka 3anmanus u3 0aHKa 3aHAHN 10 BubnmmoTeka
47 HE3aBUCHMOCTH MIEPHOIa KOJIcOaHU i €CTECTBCHHO- HAYYHOU LHOK
rpy3a, MOJBEUIEHHOTO K HUTH, OT PaMOTHOCTH https://m.edsoo
MacChl Tpy3a» .ru/ffob197a
N Samanns 3 OaHka 3aHAN 110 Bubnmoreka
Mexanmdgeckue BOHBL. CBOWCTBa .
€CTECTBEHHO- Hay4HOM I[HOK
48 MeXaHu4ecKuX BoyH. [IpogonbHbIe 1
OTIEDEUHEIE BONHLI IPaMOTHOCTH https://m.edsoo
ot
p ru/ffob21fe
" 3ananus u3 OaHKa 3aIHUH 110 bubmmoteka
Ypoxk-koH(pepeHus "MexaHHUECKUE N
N €CTECTBEHHO- HAYUHOU HOK
49 BOJIHBI B TBEPJIOM TeEJIE.
CoiieMIecKie BonHE" TPaMOTHOCTH https://m.edsoo
HCMUYECKUE BOJIHBI
Tu/ff0b21fe
3amanus n3 0aHKa 3aIHUH IO Bubmmoreka
50 3Byk. PacnpocTpanenue u €CTEeCTBEHHO- Hay4YHOU HOK
OTpaXKeHHUE 3ByKa IPaMOTHOCTH https://m.edsoo
ru/ff0b21fe
" 3ananus u3 0aHKa 3aHMH 110 BubnmmoTeka
Ypok-uccienoranue "Habnroaenne 3
€CTECTBEHHO- HAYIHOMN LIOK
51 3aBHCHUMOCTH BBICOTHI 3BYKa OT
- TPaMOTHOCTH httQS:/ /m.edsoo
ru/ff0b21fe
3amanus u3 6aHka 3aJHUIA IO BubnmmoTeka
59 I'poMKOCTB 3BYKa M BBICOTA TOHA. €CTECTBEHHO- HAYYHOU HOK
AKycTHUYECKHI PE30HAHC PaMOTHOCTH https://m.edsoo
ru/ff0b21fe
3ananvst u3 OaHKa 3aHHUH 1O BubnmmoTeka
53 Ypok-koHpepeHyst " YabTpasByk U €CTEeCTBEHHO- HAay4YHOU HOK

nH(pPa3BYK B MPUPOJIC U TEXHUKE"

TPaMOTHOCTH

https://m.edsoo
.ru/ff0b23ca
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I o 3anmanus u3 0aHKa 3aHAHN 1O BubnmmoTeka
OJITOTOBKA K KOHTPOJIbHOM padoTte .
€CTECTBEHHO- HAyYHOU OK
54 1o Teme "3aKOHbI COXPAHEHHSI. Y Eltt s//m.edsoo
aAMOTHOCTH ps://m.
MexaHmaeckue KojeOaHus U BOJTHEI" P
ru/ff0b25f0
KoHTpostbHas paboTa o Teme 3ananust u3 OaHKa 3aJHUH MO bubnuoTeka
55 "3aKOHBI COXpaHEHHS CCTECTBEHHO- HAYHHOH LOK
) AMOTHOCTH https://m.edsoo
MexaHHUYeCKUE KOJICOaHUS U BOJTHBI" P
ru/ff0b25f0
3ananust U3 0aHKa 3aHUH MO bubnmorteka
56 ONEeKTpOMarHuTHOE IOJIE. €CTECTBEHHO- HAYUHOU HOK
DNEeKTPOMATHUTHBIC BOJHBI PaMOTHOCTH https://m.edsoo
Tu/ff0b2abe
3amanus u3 6aHKa 3aTHAHN 110 bubnmorteka
N €CTEeCTBEHHO- HAy4YHOU OK
57 CBoiicTBa 3JEKTPOMAarHUTHBIX BOJH Y 1
IPaMOTHOCTH https://m.edsoo
Tu/ff0b2abe
Ypoxk-kougepenust "[kana 3amanus u3 6aHka 3aJHHIA IO bubnmoreka
58 3JIEKTPOMArHUTHBIX BOJIH. €CTECTBEHHO- HAYYHOU HOK
Hcnonb30BaHke AIEKTPOMArHUTHBIX PaMOTHOCTH https://m.edsoo
BOIIH /IS COTOBOI CBA3H" ru/ffob2fe6
VYpok-uccnenosanue "U3zyuenue 3ananns u3 barka sajHuK 10 bubmmorexa
. €CTECTBEHHO- HAYYHOM OK
59 CBOMCTB 3J1IEKTPOMArHUTHBIX BOJIH C Y If;[tt s//m.edsoo
aMOTHOCTHU ntips://m.edsoo
ITOMOIIBI0 MOOHIILHOTO TeedoHa" P
ru/ff0b2c6e
P 3amanus U3 0aHKa 3aHHH 110 bubmmoreka
CIICHUE 32124 Ha OTIPE/ICIICHUE .
60 P €CTeCTBEHHO- HAYYHOH HOK
YaCTOTHI U ITTHHBI
> MEKTPOMATHHTHOH BOHHI IPaMOTHOCTH https://m.edsoo
u/ffob2c6e
DIEKTPOMAarHUTHAsI IPUPOJIA CBETA. 3aaHus 13 GaHKa 3aTHHAI 110 BubnmmoTeka
61 CkopocTs cBeTa. BonmHOBEIE CBOMCTBA L[IOK

CBCTa

€CTCCTBCHHO- Hay‘-IHOﬁ

https://m.edsoo
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TPaMOTHOCTH

.ru/ff0b31d0

. = Bubmmorexa
Hcrounuku cBeta. [Ipsamonuneirinoe 3ananns u3 6anka 3a7HHHA 110 LIOK
62 pacrpocTpaHeHUe cBeTa. 3aTMEHUS CCTCCTBCHHO™ HAyHHOH )
IPaMOTHOCTH https://m.edsoo
Comama u JIyssr
.ru/ff0b3658
Samanns 3 OaHka 3aHAN 110 Bubanorexa
3aKoH OTpaskeHHsI CBeTa. 3epKaja. .
€CTECTBEHHO- HAyYHOU HOK
63 Pewrenve 3a1a4 Ha IpUMEHEHUE
IPaMOTHOCTH https://m.edsoo
3aKOHa OTPaKEHUS CBETA
P ru/ffob38c4
3aganus u3 OaHKa 3aHui 110 Bubauoreka
64 [Ipenomnenue cBera. 3aK0H €CTECTBCHHO- HAYYHOU [HOK
MIPEJIOMJICHUSI CBETa PaMOTHOCTH https://m.edsoo
.ru/ff0b3aea
[TomHOE BHYTpPEHHEE OTPAKCHHE 3aganus u3 OaHKa 3aHui 110 Bbubnnorexa
65 cBeTa. Mcroap30BaHue OJHOTO €CTEeCTBCHHO- HAyJHOH HOK
BHYTPEHHET0 OTPAKCHUS B TPaMOTHOCTH https://m.edsoo
ONTHYECKHUX CBETOBOAAX .ru/ff0b3c5¢
JIaboparopuas padora .
" paTopHad p 3amanus U3 OaHKa 3aHHI MO Bu6oTexa
o CCJICIOBAaHKE 3aBUCUMOCTH yTJia €CTECTBEHHO- HAYJHOIT 10K
MIPEJIOMJIEHHS CBETOBOIO JIy4ya OT
p Y‘I TpaMOTHOCTH https://m.edsoo
JIa TIaJICHKs Ha TpaHuIle "BO3AyX-
yHiata P Y ru/ffob3c5e
CTEKIIO
VYpoxk-koH(peperus "Mcnonp3oBanne 3agannst n3 OaHka 3aHAH 110 Bbubmmoreka
67 [TOJIHOTO BHYTPEHHETO OTPasKCHHSI: €CTECTBCHHO- HAYYHOU HOK
CBETOBO/IbI, ONITHKOBOJIOKOHHAsI IPaMOTHOCTH https://m.edsoo
cBsI3h" .ru/ff0b3c5c
3ananus 3 0aHKa 3aHHH 110 Bubnmoreka
€CTECCTBCHHO- HAyIHOH OK
68 JInnzel. OnTuyeckas cujia JUH3EI Y 1

TPaMOTHOCTH

https://m.edsoo
.ru/ffob3f2c



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c

Samanns 3 OaHKa 3aHAN 110 Bubamorexa
o €CTECTBEHHO- Hay4HOM OK
69 [MocTpoenue n3o0pakeHuH B IMH3aX Y 1
IPaMOTHOCTH https://m.edsoo
Iu/ff0b444a
JlabopaTopHnas pabora "OmnpenencHue 3ananust u3 OaHKa 3aJHUH MO bubnuoTeka
70 (hOKYCHOTO pacCTOSHUS U €CTEeCTBECHHO- HAyIHOH HOK
ONTHYECKO# CHITBI cCOOMparoIeit IPaMOTHOCTH https://m.edsoo
JIUH3BL" Tu/ff0b4206
3ananus u3 OaHKa 3aIHUH 110 BubnmmoTeka
71 VYpoxk-koH(pepeHnus "OnTuaeckue €CTECTBEHHO- HAYYHOU HOK
JIMH30BbIE TPUOOPHI" PaMOTHOCTH https://m.edsoo
.ru/ff0c0a7e
3amanus n3 OaHKa 3aIHUH 110 Bubanoreka
79 I'na3 kak onTuyeckas cuctema. €CTEeCTBEHHO- HAy4YHOU HOK
3penue IPaMOTHOCTH https://m.edsoo
Iu/ff0b4684
3ananust u3 0aHKa 3aHUH 1O BubnmnoTeka
73 Ypoxk-xoH(peperus "ledexTs €CTECTBEHHO- HAYYHOU HOK
spenust. Kak coxpanuts 3perue” PaMOTHOCTH https://m.edsoo
u/ffob4684
Paznoxenne 6e10ro cBeTa B CIIEKTP. 3ananus u3 OaHKa 33 JHUH 110 bubmmoteka
74 OmnsiTel HetoToHA. CrioxeHue €CTECTBEHHO- HAYYHOU [HOK
CIIEKTPaJbHBIX IBETOB. Jlucmepcust IPaMOTHOCTH https://m.edsoo
cBera Tu/ff0cOf4c
"
JlabopaTopnas padota "ONBITH 10 3aganus U3 0aHKa 3aJHUH 110 I —
e Pas3JIoKEHUIO OETIOro CBETa B CIIEKTP €CTECTBEHHO- HAYYHOI 1IOK
1 BOCIPHSTHIO [IBETA IIPEIMETOB MPH
6p " ped P TPaMOTHOCTH https://m.edsoo
UX HaOJIIOICHUH Yepe3 1IBETOBbIC
" et Iu/ff0cOe2a
GMIBTPHI
76 Ypok-nipaktukym "BosHoBBIE 3ananus U3 GaHKa 3aIHUM 110 bubmmorteka
CBOICTBA CBETA: AUCIIEPCH, €CTECTBEHHO- HAyJHOH LOK
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uHTepYepeHIHs U udpaKis’ IPaMOTHOCTH https://m.edsoo
ru/ff0cOf4c
Samanns 3 OaHka 3aHAN 110 Bubanorexa
77 OmnbiTel Pesepdopaa v rianetapHas €CTECTBEHHO- HAYYHOU HOK
MOJENb aTOMa PaMOTHOCTH https://m.edsoo
.ru/ffoc12a8
Samanns 3 OaHka 3aHAN 110 Bubnmoreka
78 IToctynatsl bopa. Mozens atoma €CTECTBEHHO- Hay4HOM I[HOK
bopa IPaMOTHOCTH https://m.edsoo
ru/ff0c12a8
3ananust U3 0aHKa 3aHUH 10 bubnmorteka
Hcnyckanue 1 NOIJIOIICHUE CBETA .
. €CTECTBEHHO- HAYUHOU HOK
79 atomoM. KBanThl. JIuneivuaresie
TPaMOTHOCTH https://m.edsoo
CIICKTPBI
P ru/ffociadc
3amanus n3 0aHKa 3aIHUH IO Bubmmoreka
80 Ypok-nipaktukym "Habmroaenne €CTEeCTBEHHO- Hay4YHOU HOK
CIIEKTPOB HCITyCKaHuUs" IPaMOTHOCTH https://m.edsoo
ru/ff0c1550
3amanus u3 6aHka 3aJHHIA IO bubnmoreka
. €CTEeCTBEHHO- HAyYHOU OK
81 PamnoakTHBHOCTE U €€ BUIBI e 1
PaMOTHOCTH https://m.edsoo
Tu/ff0c1672
Samganns 3 OaHka 3aHAN 110 Bubmmoreka
82 CtpoeHue aTOMHOTO A1pa. €CTECTBEHHO- HAYYHOU HOK
HyxknoHHas Moenb TPaMOTHOCTH https://m.edsoo
ru/ff0c18ac
3agauns 3 OaHKa 3aHAH 110 Bbubanoreka
83 PanuoaxkTuBHBIE IPEBPALLEHUS. €CTECTBEHHO- HAYYHOMU LHOK

M3oTombl

T'PpaMOTHOCTH

https://m.edsoo
.ru/ff0clald
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Samanns 3 OaHKa 3aHAN 110 Bubamorexa
84 Pemenue 3agau no teme: €CTECTBEHHO- HAYYHOU HOK
"PaguoakTHBHBIC peBpanieHus" IPaMOTHOCTH https://m.edsoo
ru/ff0clbda
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