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INOACHUTEJIBHAS 3AIINCKA

[IporpamMa mo (u3KMKe HAa YpOBHE OCHOBHOIO OOIIEro 0Opa30BaHUS COCTaBJIE€HA Ha
OCHOBE MOJOXEHUI M TpeOOoBaHUI K pe3ysibTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B DPI'OC 00O, a Takke ¢ ydéToM
denepanbHOll paboueld mporpammbl BocnuTanus W KoHIenmuu mnpenojgaBaHus y4eOHOTO
npeaMera «Dusuka.
Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (GOpPMHUPOBAHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYyYalolUUMXCSd W OpraHu3alMi0 H3y4deHUs (GU3MKU Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMe mo ¢u3uKe yYUTBHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npenvera B peamuzanuu  TpeboBanuii I'OC OOO K TUIAHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yjbTaTaM  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YUYEOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl.
[Tporpamma 1o ¢u3MKE YCTaHABIMBAET pacHpeiesieHHe y4eOHOro Marepuana Mo roaam
o0yueHust (1Mo Kjaccam), NpeajaraeT MPUMEPHYIO IOCIEI0BATEIbHOCTh M3YYECHHUS] TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4Y€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.
[Tporpamma no ¢usuke pazpaboTaHa ¢ LENbIO OKa3aHUS METOAMYECKON MOMOIIN YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®u3nKa SBISETCS CUCTEMOOOPA3YIOIIUM /JIsi €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUECcCKUe 3aKOHBI JIeKAaT B OCHOBE INPOLIECCOB U SIBJICHUH, M3yYaeMbIX XUMHEH,
Ouosnorueii, actpoHoMHed U (QU3NYECKON reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, IpeAocTaBiseT HauOojee siCHble oOpas3lpl MPUMEHEHHMs] HAy4HOro MeToja
MO3HAHUs, TO €CTh CII0C00a MOTYUYeHUs JOCTOBEPHBIX 3HAHUH O MUE.
OpnHa M3 IIaBHBIX 3aJa4 (U3MUECKOoro o0pa3oBaHMs B CTPYKType oOuiero odpa3zoBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOM TpPAaMOTHOCTM U UHTEpeca K HayKe Yy
oOyyJaronuxcs.
N3ydyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJAJEHUE CIEAYIOIHUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHOHAYYHYIO IPAMOTHOCTb!
® Hay4HO OOBSCHATH SIBJICHUS,
® OIICHUWBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEOBAHMS;
® UHTEPHPETUPOBATH JAHHBIE U MCIOJb30BaTh HAay4YHBbIE JOKa3aTelIbCTBAa Jis
MOJTy4€HUs BBIBOJIOB.
[lenu wm3yueHus: (QU3MKKM HA YpPOBHE OCHOBHOIO OOILIEro 0Opa3oBaHMs ONpEAETCHbI B
Konuenmuu npenogaBanus yue6Horo npeamera «®dusuka» B 00pa3oBaTeNbHBIX OpraHU3aLUSAX
Poccuiickoit ®enepanuu, pealu3ymoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble IMPOTrpaMMbl,
yTBepka€HHONW pemeHneM Komnermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu nzyvyenus GpU3NKH:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs oOOydaloluxcsi K HAay4HOMY H3yYEHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® pa3BUTHE TMPEACTABIEHUH O HAaydyHOM MeETOJe TMO3HaHUA U (opMHupoBaHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (QopmHupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJsibTaTa U3yuyeHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;



e (opMupoBaHHE MPEICTABICHUNA O POJIM (U3MKH JUIsl pa3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymied mnpodeccuoHaTbHON
NeSITeIbHOCTH, CBSI3aHHOM ¢ (DM3MKOH, MOATrOTOBKA K JajbHENIEMy O0YyUYEHHIO B 3TOM
HalpaBJICHUH.

JocTiwkenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00ecleunBaeTCsl pelICHHEM CIISAYIOLINX 3aa4:

e [IpUOOpeTeHHEe 3HAHUA O JAUCKPETHOM CTPOEHUM BEILECTBA, O MEXaHUUYECKHUX,
TEIUIOBBIX, AJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e [IpUOOpEeTeHHME YMEHUIl OINUCBhIBaTh U  OOBACHATH (PU3MUECKUE SBIECHUS C
UCIIO0JIb30BAaHUEM I0JTyYEHHbBIX 3HAHUIA;

® OCBOGHHE METOJIOB DEIICHHS TNPOCTEHINNX pPACUYETHBIX 3a7ad C HCIOJIb30BAaHHEM
bu3nueckux Mozenel, TBOPYECKUX U MPaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

® Dpa3BUTHE YMEHHHA HAONIOIATh NPUPOAHBIC SBJICHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTAJIbHBIE HCCIIEAOBAaHUS C MCIIOJIb30BaHHEM
MU3MEPUTEIBHBIX PHOOPOB;

® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIOYAS
UHPOPMALIMIO O COBPEMEHHBIX MJOCTIDKEHHSX (U3UKH, aHAIM3 M KPUTUYECKOE
OlLIEHUBaHKHE HH(POPMALIUY;

® 3HAKOMCTBO cO c(epaMu NpodhecCHOHAIBHON AEATEIbHOCTH, CBA3aHHBIMU C (PU3UKOMH,
U COBPEMEHHBIMHU TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTHKEHUAX (PU3HMUECKON HAYKH.

Ha un3yuenue ¢uzuku (6a30BbII ypOBEHb) Ha YPOBHE OCHOBHOI'O 0O0IEro oOpa3oBaHMs

orBoautrcst 102  wacoB: 9 wmacce — 102 wgaca (3 waca B HEHENIo).

[Ipennaraemslii B mporpamMMe o Gpu3uke nepeyeHs J1adopaTOpHbIX padOT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIN XapaKkTep, YUUTeNb JAejaeT BEIOOp MpoBeaeHHs 1a00paTOPHBIX paboT U
OTIBITOB C YYETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yYaromuxcs, CIUCKa HKCIEPUMEHTAIbHBIX
3a/laHui, IpeJIaraéMbIX B paMKax OCHOBHOI'O TOCYIapCTBEHHOIO YK3aMEHa

9 KUIACC

Pasnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe asmxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHUYECKOTO JBWKEHHs. PaBHOMEepHOe mpsMonMHENHOe aBMkeHue. HepaBHoMmepHOe
npsIMOJIMHENHOE ABM)KeHHe. CpenHsAss MU MIHOBEHHAs CKOPOCTh Tejla INpU HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE npsiMonuHelHoe aBrkenne. CBoOoiHoe mageHne. OmbIThI
[Nanunes.

PaBHOMepHOE nBMXKEHUE MO OKpyXHOCTH. [lepuon u wacrora oOpamienus. JluneitHas u
yIJIOBast CKOPOCTH. LIEHTpOCTpEMUTEIIEHOE YCKOPEHUE.

ITepBoiii 3akoH HeroTona. Bropoii 3akon Hbtorona. Tperuii 3akoH HproroHa. [lpuHimn
CYNIEPIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CHJIa TPEHHUS CKOJIBKEHUS, CUJIa TPEHUs
MIOKOSI, IPYTHE BUJIbI TPEHHUS.



Cwia TSKECTH W 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOPEHHE CBOOOJHOTO TaJeHUS.
Jewxenue mmaner Bokpyr Comuua. IlepBas kocmuueckas ckopoctb. HeBecomocTs u
MEPErpy3KH.

PaBHOBecue MaTepuaibHONM TOYKH. AOCONIOTHO TBEPAOE Teno. PaBHOBecue TBEPOTO TEena
C 3aKpEIIEHHOM OChIO BpallleHusi. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynse tena. M3menenue umnyibca. MMnynbe cuiibl. 3aKOH COXPAaHEHHS HMMITYJIbCa.
PeakTuBHOE JIBIKCHUE.

Mexanudeckass paboTa U MOITHOCTh. PaboTa cwil TsDKECTH, YNpyroctd, TpeHus. CBs3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCEJia, IMOAHATOrO HaAd IOBEPXHOCTHIO 3CEMIIM.

IToTrenumanbHas 3Heprus c:xaroi npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1. HaGmroeHne MexaHu4eCcKoro JIBUKEHHUs TeJla OTHOCUTEIbHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHME IIyTEW U TPAaEGKTOPUN IBUKEHMSI OJHOTO M TOTO K€ TejJa OTHOCUTEIbHO
pa3HBIX TEJI OTCUETA.

3. H3mepeHune CKOpPOCTH U yCKOPEHUS NPSIMOIMHEWHOTO IBUKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaOmroneHue nBHXEHHUS Tela 110 OKPYKHOCTH.

6. HaOmronenune MexaHMUECKUX SIBJICHUI, IPOUCXOIALINX B cucTeMe oTcuéTa « Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBHYKEHHH OTHOCHUTEIIFHO KaOMHETa (PH3UKH.
3aBUCHUMOCTh YCKOPEHHS TeJla OT Macchl Tejla U IeUCTBYIOIIEH Ha HErO CHUJIBI.

8. HaOmoneHue paBeHCTBA CHII IPU B3aUMOJEHCTBUU TeJl.

9. H3meHeHMe Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. [Iepenavya nMiysbca pu B3auUMOIEHCTBUU TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECUCTBUH TEll.

12. CoxpaHeHue UMITyJIbCca IPU HEYIPYIOM B3aUMOJEHCTBUH.

13. CoxpaHeHue UMITyJIbCca IIPU a0COIIOTHO YIIPYTOM B3aUMOJEHCTBUH.

14. HaGmroieHNe peakTUBHOTO JBM)KEHUSI.

15. CoxpaHeHHe MEXaHUYECKOM SHEprUU pU CBOOOJHOM MaICHUH.

16. CoxpaHeHne MEXaHNYECKOW YHEPTHH NPH IBUKEHUU TeJla MOJ] IeHCTBUEM NPY>KUHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoHcTpyupoBaHue TpakTa JUisi pa3roHa U JaJbHEWIIEro paBHOMEPHOTO ABM)KEHHUS
IIApUKA WIH TEJIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBXKEHHUS OpycKa WM JBHXKEHHS IapuKa I0
HAaKJIOHHOM INIOCKOCTH.

3. OmpeneneHue yCKOpPEHHs Tejla NPU PABHOYCKOPEHHOM JBMKEHHM IO HAKJIOHHON
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM MPU PABHOYCKOPEHHOM JIBUKEHUU Oe3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka rumoTe3sl: €cId MpPH PaBHOYCKOPEHHOM [JBM)KEHUH 0€3 HaudaJbHOU
CKOPOCTM IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIME
IIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHIJIBI HOPMaJbHOTO
JIaBJICHMSL.

7. Omnpenenenue kodppuImeHTa TPECHUS CKOIBKCHHUS.

8. Omnpenenenue XKECTKOCTH MPYKUHBI.



9.

10.

11.

Onpenenenne pabOTHl CUJIBI TPEHUS TMPU PABHOMEPHOM [BHKEHUM Tejla IO
TOPU30HTAILHON TOBEPXHOCTH.

Onpenenenne pabOTBl CUJIBI YOPYTOCTH TMPH TOIBEME Tpy3a C HCIOJIB30BAHHEM
HEMOJIBUYKHOTO U MOJABHXKHOTO OJIOKOB.

N3yueHune 3aKkoHa COXpaHEHUs! SHEPTUU.

Pa3nea 9. Mexannveckue Koj1e0aHUsI M BOJIHBI.
KonebarenpHoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHMN: TMEPHOJ], 4acTOTa,
aMIMTyna. MaremMatudecKuil M NpPYKUHHBIM MasTHUKM. lIpeBpamieHue sHeprum Ipu

K0JIe0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. BeiHyxaeHHble kojeOanus. Pesonanc. MexaHnueckrue BOJHBI.
CBolicTBa MeXaHMYECKUX BOJIH. [IposionbHbIE U MONepeyHble BOJIHBI. JlJIMHA BOJIHBI U CKOPOCTH
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3ByKa. MIHpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HaGmronenue konebaHuM TeI MO IEUCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.

2. HaGmoaenue xoseOaHuii rpy3a Ha HUTH U HA MIPY>KUHE.

3. HalGnronenue BEIHYKICHHBIX KOJIEOAHUN U pe30HAHCA.

4. PacnpocTpaHeHUE MPOJOJIBbHBIX U MONEPEYHBIX BOJH (Ha MOJEINN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKycTHYeCKUH pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1. OmpeneneHue 4acTOTHI U MEPUOIA KOJIeOaHUH MaTEMAaTHUYECKOTO MAasSTHHUKA.

2. OmpexaeneHue 4acTOTHI U MEpHOJa KOoJIeOaHUN MPYKUHHOTO MasiTHUKA.

3. HccnemoBanue 3aBUCHMOCTH TEpHoOJa KOJeOaHUI MOABEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH TIEpHOJia KOJIeOaHWM MPYKMHHOTO MasTHUKAa OT MacChl
rpysa.

5. TIpoBepka HE3aBUCHUMOCTH TepHoOAa KoJeOaHW Tpy3a, MOJBEHIEHHOTO K HUTH, OT
Macchl rpys3a.

6. OnbITBl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh TIEpHOJa KOJIEOAHWH MPYKUHHOTO
MasTHHKA OT MAacCChl TPy3a U KECTKOCTHU MPY>KUHEI.

7. W3mepeHue yckopeHHUs: CBOOOIHOTO Ma/IeHHUS.

Pa3nesa 10. D1eKTpoMarHuTHoe 10J1e M 3JIEKTPOMATHUTHBIEC BOJIHBI.
DJIEKTPOMAarHUTHOE ToJie. DIJIEKTPOMarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkana 3eKTpOMarHuTHBIX BOJIH. VIcrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBsI3H.

DneKTpoMarHuTHas nmpupoza ceera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BonHoBEBIE CBOMCTBaA CBETA.

Jlabopamopmnwvie padbomut u onvimol.

1.

N3yueHne cBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIJIBHOTO TenedoHa.

Pa3znea 11. CBeToBbIe sIBJICHHUS.
JlyyeBasg moxenb cBera. Mcrounuku cBeta. IIpsiMonuHEtHOE pacnpoOCTpaHEHUE CBETA.
3atmenus CosHia u JIynsl. Otpaxenue cBera. [mockoe 3epkao. 3akKOH OTpa)KE€HHUsI CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTpaKeHUE CBETA.
Hcnoap3oBaHue MOJIHOTO BHYTPCHHCT'O OTPAKCHHUA B OIITUYCCKUX CBCTOBOIAX.

Jlunza. Xox nyuedr B nmH3e. OmnrTuyeckas cucrema (oToamnmapara, MUKPOCKONA U
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opyKkocTs U JaIbHO30PKOCTb.

Pasnosxxenue 6enoro csera B cekTp. OnbiTel HptoToHa. CriojkeHue CEKTPaTbHBIX I[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.

W Nk WDNE

[IpssMoHEITHOE pacpocTpaHEeHHE CBETA.

OTpaxeHue CBeTa.

[Tomrydenue n300pakeHUld B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKajiax.
IIpenomiuenue ceera.

OnTHudyecKkuii CBETOBO/I.

Xox myueil B cobuparoleii TuH3e.

Xop J1ydeil B paccenBarole JIMH3E.

[Toryuenue n300pakeHUii ¢ TOMOILBIO JTUH3.

[Mpunun neiictBus Goroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mopens rnasa.

11. Pa3nosxenue 6enoro cBeTa B CHEKTP.

12. [Tomydenue 6e710ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuwvie padbomot u onvimeol.

1.
2.
3.

No vk

Hccnenosanne 3aBUCHMOCTH YTJIa OTPaKEHHs CBETOBOI'O JIy4a OT yIjla MaJeHHs.
W3yuenne xapakTepUCTHK U300pakeHUs MpeMeETa B IIIOCKOM 3epKale.
Hccnenosanne 3aBUCUMOCTH yTIJIa MPEJIOMIIEHHs CBETOBOTO JIyda OT yIJja IaJeHusl Ha
TPaHUIIE «BO3yX—CTEKIIO».

[Monyuenue n300paskeHUil C TOMOLIBIO COOMPAIOLIEH JTUH3BL

Omnpenenenne GOKyCHOTO pacCTOSHUS U ONTHUYECKOH CHIIBI COOMpAIOLIEH JINH3BI.
OmBITHI IO PA3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl O BOCHPHATHIO I[BETA MPEIMETOB NPU HMX HAOIIOJEHHM Yepe3 IBETOBBIE
(UIBTPBIL.

Pa3nea 12. KBanTtoBble sIBJIeHHUS.

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Monens atoma bopa. HMcnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIEKTPHI.

PamnoaktuBHOCTh. Anb(da, Oeta- m ramma-uznydeHus. CTpoeHHWe aTOMHOTO siIpa.
Hyknonnas wmonens aromHoro sapa. Mszoronel. PaanoaktuBHble mnpeBpameHus. llepuon
noyiypacmnaaa aTOMHBIX sJIep.

SnepHbie peakiyy. 3aKOHbI COXpPAaHEHUSI 3apsSA0BOI0 U MAacCOBOIO YHCEN. DHEPTUs CBA3H
aToMHbIX siiep. CBs3b Macchl U SHepruu. Peakumu cuHTe3a W AeneHus sjep. Mcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JIelicTBUS paJuoaKTUBHBIX U3TyUYE€HUN HA KUBBIE OPraHU3MBbI.

Hemoncmpayuu.

oukwNeE

CrexTpsl U3J1y4eHHUs U TOTJIOLIEHUS.

CrnieKTphl pa3aMyHbIX I'a30B.

CnexTp BogoOpoa.

Habmonenue Tpexo B kamepe Busbcona.

PaboTa cuéTrunka HOHU3HPYIOMINX U3TyUCHUN.

Perucrpanus nzmydeHust NpUpPOJIHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopmnwvie padbomwt u onvimol.

1. HaOmro/ieHue CIUIOMIHBIX U JIMHEHYATHIX CIEKTPOB U3JIy4YEHUS.

2. HccnenoBaHue TPEKOB: HM3MEPEHUE SHEPIUM YacTULBI 110 TOPMO3HOMY IyTH (110

dboTorpadusim).

3. HMsmepenue pagnoakTUBHOTO (hoHa.

IToBTOpHTENIBLHO-00001IIAKOIINIT MOLYIb.

[ToBTOpUTENHEHO-0000IAIONINI  MOAY/Ib  TNpEAHA3HAYEH [UIS  CHUCTEeMAaTU3aluu |
0000111eHUsT TPEAMETHOTO COJIEPKAHUS U OTBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3YUYCHUN
BCEro Kypca (pu3MKH, a TakkKe JUIs MOArOTOBKH K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY I10
buzuKe U1t 00yJarOIIMXCs, BRIOPABIIMX 3TOT YUYCOHBINA MPEIMET.

[Ipy wu3ydyeHUHM JAHHOIO MOJYJS pEAlu3yIOTCd M CHCTEMAaTU3UPYIOTCS — BUIbI
JESTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecnedyuBaeTcs JOCTUKEHHE MPEAMETHBIX U
METaNnpeMETHBIX IJIAHUPYEMbIX Pe3yJlbTaTOB 00ydeHHs, (HOpMHUpPYeTCs €CTECTBEHHOHAY4YHas
rPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICJIOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUC YMEHUSMHU OOBSICHATh (PUINUYCCKUE SBJIICHHS, IPUMCHSS IIOTYYCHHBIC 3HAHUS,
pelaTh 3a/1a4u, B TOM YUCJI€ KAYECTBEHHbIE U KCIIEPUMEHTANIbHbIE.

[TpuHIMNIHATBHO AEATEIHLHOCTHBINA XapakTep JaHHOTO pa3fesa peann3yercs 3a CYET Toro,
YTO 00YyYaIOLIUECs BBIOIHSAIOT 33/1aHUs, B KOTOPBIX UM IpeAaraercs:

Ha OCHOBE IOJIyYE€HHBIX 3HAHUI paclio3HaBaTh U HAy4YHO OOBSACHATH (PU3HUECKUE SABJICHUS
B OKpPY’KarolIeH MPUPOAE U TOBCEIHEBHOM KU3HU;

UCIIONIb30BaTh Hay4YHbIE METOJbI MCCIEAOBaHUS (PU3NYECKUX SBICHHUM, B TOM YHCIE IS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSACHATh Hay4YHBbIE OCHOBBI HAmOOJEEe Ba)XXHBIX JIOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTH,
HanpuMep, MPaKTUYECKOrO HCMOJIb30BAaHUS PA3IUYHBIX HCTOYHUKOB SHEPrUUM HAa OCHOBE
3aKOHA MPEBPALICHUS U COXPAHEHHsI BCEX M3BECTHBIX BUIOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIIPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

HSy‘lCHI/IC (bI/ISI/IKI/I Ha YPOBHC OCHOBHOI'O O6IJ.[CFO O6paSOBaHI/I$I HaIrpaBJICHO Ha AOOCTHXKCHUC JIMYHOCTHEBIX, MCTAIIPCIMETHBIX H

MMPEAMETHBIX O6pa3OBaTeJ'IBHBIX PE3yIbTAaTOB.

B pesynbrare usydeHus (GU3NKKM Ha YPOBHE OCHOBHOTO OOIIETr0 oOpa3zoBaHusi y oOydaromierocs OyayT cOpMHpPOBAHBI CIEIYIOIIHE

JIMYHOCTHBIC PC3YyJIbTAThI B HaCTU!

1) maTpMoOTN4€eCKOro BOCIIUTAHUS

— IPOSIBJIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCUMCKON (hr3HUECKOl HayKH;

— IICHHOCTHOE OTHOILIEHHE K JOCTHIKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOI0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCYKICHHH OOIIECTBEHHO 3HAYMMBIX M J3TUYECKHX IMPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM
MIPUMEHEHHEM JIOCTHKCHUN (PU3UKH;

— OCO3HAaHHE BaXHOCTU MOPAJIbHO-3TUYECKUX IIPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHMSA:

— BOCIIPUATHE 3CTETUYECKUX KaueCTB (PM3NUECKOM HayKH: €€ rapMOHMYHOTO IOCTPOEHMSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

— OCO3HAHME LEHHOCTU (PM3UYECKON HAyKH KaK MOLIHOTO MHCTPYMEHTa MO3HAHMS MHpa, OCHOBBI Pa3BUTHS TEXHOJOTWHM, Ba)KHEWIIEH
COCTABJISIFOLIEHN KYJIbTYPBHI,

— pa3BUTHE HAYYHOU JTI0003HATEIBLHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON AeITEIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIArONOTYYHs:

— OCO3HaHUE IIEHHOCTU 0e30MacHoro oopas3a *HU3HH B COBPEMEHHOM TEXHOJOIMYECKOM MHUpE, BaKHOCTH MPaBUi O€30MaCHOTO MOBEJCHUS
Ha TPaHCIOPTE, Ha JIOPOrax, ¢ 3JEKTPUUECKUM U TEIUIOBBIM 000PYJOBAaHUEM B JOMALTHUX YCIOBUSX;

— c()OpMHPOBAHHOCTH HaBbIKA pedIeKCHUH, TPU3HAHUE CBOETO MpaBa Ha OLIMOKY M TaKOT'O e MpaBa y Ipyroro 4esioBeKa;

6) TPy10BOr0 BOCIIUTAHUSA:

— aKTUBHOE y4acTHe B pEIIEHUH MPAKTHUECKUX 3a]au (B paMKax ceMbH, 00pa3oBaTeIbHOI OpraHu3almu, ropoja, Kpas) TEXHOJIOTHUYECKOM
1 COLIMaJIbHON HANpPaBJIEHHOCTH, TPEOYIOIIMX B TOM UUCiIe U (PU3HUUECKUX 3HAHUII;

— UHTEpEC K MPaKTHUYECKOMY U3YUYEHHIO Ipodeccuil, CBSI3aHHBIX ¢ (PU3UKOI;

7) 3IK0JI0THYECKOr0 BOCTIMTAHUSA



e — OpUEHTalus Ha INpUMEHEHUEe (PU3NYECKUX 3HAHUM JUIs pelleHus 3aJad B 00JacTH OKpYXKarolleil cpeabl, MNIaHUPOBAHUS MOCTYNKOB U
OLICHKH UX BO3MOXHBIX IIOCIICICTBUN JIUIs1 OKPYIKAIOLIEH CPENIbL;

® — OCO3HaHHME IJI00AIBHOIO XapaKTepa FIKOJIOTHYECKUX MPOOIIEM U ITyTeH MX pelIeHus;

e 8) aganTanuyu K H3MEHSIOUIUMCS YCJIOBUSM COHHATBLHON M MPHUPOIHOM Cpeabl:

e — NOTPeOHOCTh BO B3aUMOJEHCTBUU IIPU BBINOJIHEHUHM HCCIEIOBAHUN U MPOEKTOB (PU3MUECKOM HAIPaBICHHOCTH, OTKPBITOCTh ONBITY U
3HAHUSAM JPYIHX;

® — [IOBBILIEHUE YPOBHS CBOEI KOMIIETEHTHOCTH Y€pe3 MIPAKTUUECKYIO J1€ATEIbHOCTD;

e — MOTPeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHUH, B TOM uHcie (HOPMYIUPOBATh HJIE€U, NOHATHS, TUIIOTE3bl O (PU3NYECKUX OOBEKTaX U
SIBJICHUSX;

e — Oco3HaHHE Ae(HUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PHU3HKH;

® — [UIAHMPOBAHUE CBOETO PA3BUTHUS B IPHOOPETEHUN HOBBIX (PM3NUYECKUX 3HAHUM;

® — CTpEeMJICHHE aHAJTM3UPOBATH U BBISBIATH B3aMMOCBSI3U NPUPOIBI, OOIIECTBA U SKOHOMHUKH, B TOM YHCJIE C HCIIOIb30BaHUEM (DU3UUECKHIX
3HAHUM;

® — OLIEHKA CBOMX JECHUCTBUI ¢ yUETOM BIIMSHUS HAa OKPY’KAIOIIYIO CPEy, BO3MOKHBIX IN100aJIbHBIX MOCIEICTBHUM.
METANPEJMETHBIE PE3YJIbTATHI

B pe3ynbrate ocBoeHUs mporpammsbl 1o (U3MKE Ha ypPOBHE OCHOBHOI'O 00Iero oopazoBaHus y oOydaromierocs OyayT copMupoBaHbI
MeTamnpeIMeTHbIe pe3yJIbTaThl, BKIIOYAIOIINE MTO3HABATEIbHbIE YHHUBEPCAJIbHbIE Yy4eOHble NEHCTBUS, KOMMYHUKATHUBHbIE YHHUBEpCAJbHbIE
yueOHbIE JeMCTBUSI, PETYJISITUBHbIE YHUBEPCAJIbHbIE YUeOHBIE JEHCTBUS.

ITo3naBaTenbHbIC YHHBEPCAJIbHbIC Y4eOHbIC NeliCTBUS

ba3oBble Jornueckue 1eMCTBHA:
® BBIBIATH U XapaKTEPU30BATh CYIIECTBEHHbIE TPU3HAKHU OOBEKTOB (SIBICHUN);
® YCTaHaBJIMBATbH CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALIUN, OCHOBAHUS /7151 000OIIEHUS U CPABHEHMUS,
® BBIIBIISATH 3aKOHOMEPHOCTU M MPOTHBOPEUMS B pacCMaTpUBaeMbIX (PaKTax, TAHHBIX U HAOIIOACHUSAX, OTHOCSIIUXCSA K (PU3MUYECKHM
ABJICHUSM;
® BBIBIATH IPUUYUHHO-CJIEJCTBEHHbIE CBSI3U NMPU U3YYEHUHM (PU3UYECKHUX SBJIEHUN U MPOLIECCOB, JI€JaTh BBIBOJBI C MCIOJIb30BAaHUEM
JIeTyKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3MUECKUX BEINYMH;



CaMOCTOSITENIbHO BBIOMpAThH CIOco0 perieHust yueOHoW (u3nueckoil 3a1aun (CpaBHEHHE HECKOJBKHX BapHUaHTOB PEIICHHUs, BHIOOP
Haubosee MOAXOIALIET0 C YIETOM CAaMOCTOSITENTFHO BBIICICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarelbCcKHe AeCTBHS.

HCIIOJIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT II03HAHNUS;

IPOBOJUTH MO CAMOCTOSITENIFHO COCTABIICHHOMY IUIAHY OIIBIT, HECIOXKHBINH (DU3MUECKHI HKCIEPUMEHT, HEOOIbIIOE HCCIIECAOBaHUE
(U3U4ECKOro sBICHMS;

OLICHUBATh HA MPUMEHUMOCTH U JIOCTOBEPHOCTh MH(OPMAIIHIO, TOTYYSHHYIO B X0JI€ HCCIIEJOBAHUS HIIU SKCIIEPUMEHTA;
CaMOCTOSITENIEHO (hOPMYITUPOBaTh 000OIIEHNS M BEIBOBI IO PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOACHNUS, OIBITA, UCCIICAOBAHMS;
IPOTHO3UPOBATh BO3MOXKHOE JalibHelIee pa3BuTHe (PU3MUECKUX MPOLECCOB, a TAKXKE BBIIBUTATh MPEAIOI0KEHNU 00 UX Pa3BUTHUU B
HOBBIX YCJIOBHUAX U KOHTEKCTaX.

PaGora ¢ undopmanmeii:

IPUMEHSTH Pa3IMYHbIE METO/Ibl, HHCTPYMEHTBI U 3alIpOCHI IIPU MOUCKE U 0TOOpE MHPOPMALIUHU MU JAHHBIX C YYETOM MPEATI0KEHHOM
y4ueOHOM (hU3MYEeCKOH 3a1auH;

aHAJM3UPOBATh, CUCTEMATH3NUPOBATh U HHTEPIIPETUPOBATH HH(OPMAIIHIO PA3IMIHBIX BUAOB U (POPM IPEICTABICHHUS;
CaMOCTOATCIIBHO BI)I6I/IpaTI) ONTUMAJIbHYIO q)OpMy MMpEaACTaBJICHUA HHq)OpMaHI/II/I 1 WUTIOCTPUPOBATDH PCIIACMBIC 3aJa4X HECIIOKHBIMU
CXeMaMH, AuarpaMMaMu, UHOU rpadukoi U X KOMOMHALIUSAMU.

KOMMyHHKaTHBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le JaelcTBHUA:

B XOJie¢ OOCyXJeHUs ydeOHOTO MaTepualia, pe3yJbTaToB JIA0OPATOPHBIX pabOT M MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY
00cyk1aeMOi TEMBI U BBICKA3bIBATh WJICH, HAIICJICHHBIC HA PEIICHIE 3a/1a4H | MOJIepIKaHue OJIaroXKeaTeIbHOCTH OOIICHUS;
COTIOCTABJISITh CBOU CYXACHHUS C CY>KICHHUSIMH JIPYTUX yUYaCTHUKOB AMANIOra, OOHAPYKUBATh PA3IMUUE U CXOJCTBO MO3UIINN;
BBIPAXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U MIMCHbMEHHBIX TEKCTaX;

yOJIMYHO MPEACTABIIATH PE3YIbTaThl BBIMOTHECHHOTO (PU3UYECKOTO OMBITA (IKCTICPUMEHTA, HCCIICIOBAHUS, IIPOCKTA);

MOHMMATh W WCIIOIB30BATh IMPEUMYIIECTBA KOMAHIHOW W WHIWBHIYaJTLHOW pabOTBI TPH PEIICHUU KOHKPETHOW (u3mveckoi
npo0JIeMbl;

MPUHUMATH I[EJIM COBMECTHOHN JEATEIHbHOCTH, OPTaHW30BBIBATH ICHCTBHSI MO €€ JOCTHIKCHHIO: PACHpPENeisITh POJH, 00CYXIaTh
MIPOIIECCHI U PE3YIIbTAThl COBMECTHOU paboThl, 000011aTh MHEHUS HECKOJIBKUX JIOICH;

BBITIOJTHATE CBOKO YacTh PAa0bOTHI, JIOCTHras KA4eCTBEHHOTO Pe3yJIbTaTa Mo CBOEMY HAIPABJICHUIO M KOOPJWHUPYS CBOHW JCUCTBHS C
JIPYTHMH YICHAMU KOMaHIbl;

OIICHUBATh KAYeCTBO CBOETO BKJIAJa B OOMUH MPOJYKT MO KPUTEPUSM, CAMOCTOSTEIHHO C(HOPMYITHMPOBAHHBIM yYaCTHUKAMHU
B3aUMOJICUCTBUSL.



PerJ'[HTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁHLIe JelcTBUA

Camoopranu3anus:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYalUsAX, TPEOYIOLMX AJIs pelieHus (PU3MUeCKUX 3HaAHUIH;

OPUEHTUPOBATHCS B PA3IMYHbBIX [IOJIX0AAX MPUHATUS PELIeHUH (MHIUBHUyaIbHOE, IPUHATUE PEIIEHUS B TPYIIIE, IPUHATHE PELICHUN
rpynmnoim);

CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM pelleHHs (PU3NYEeCKOH 3a/laud WM IIJIaHa MCCIIEeOBAHUA C yUETOM UMEIOIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MO)KHOCTEH, apryMEHTUPOBATh IIpelaraéMble BApUaHThl PEIICHUH;

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH HHTEJJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallMM U IIpeuIaraTh IjiaH €€ U3MEHEHNUS,

OOBSICHATh IPUYMHBI JOCTHXKEHUS (HEOCTUKEHHUS1) pe3yJIbTaTOB EATEIIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B IEATEILHOCTh (B TOM YHUCIIE B XOJ1 BBIMOJIHEHUS (PM3UUYECKOT0 UCCIIEOBAHUS WIN IPOEKTa) HA OCHOBE HOBBIX
0OCTOSTENILCTB, N3MEHUBIINXCS CUTYAIMi, yCTAHOBJICHHBIX OMIMOOK, BO3HUKIIUX TPYIHOCTEH;

OLICHUBATb COOTBETCTBUE PE3yJIbTAaTa LICJIA U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejJoBeKa B XOJI€ CIopa UM AUCKYCCUU Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUSI U JIOTUKY
ApYToro,

IpU3HaBaTh CBOE MPABO HAa OUIMOKY MPH pEeUICHUH (U3NYECKUX 3a/1a4 WIM B YTBEP)KICHUSIX HAa HAayUHbIE TEMbI U TaKOE K€ MPaBO
JIpyroro.

MNPEAMETHBIE PE3YJIBTATHI

K koniry oOyuenust B 9 kjacce mpeIMeTHBIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPaXKaTh C(POPMHUPOBAHHOCTD Y OOYUAIOIITUXCS

YMCHHM:

WCIIOJIb30BaTh MOHATHUSA: CHUCTEMA OTCYETA, MaTEepUAIIbHAs TOYKA, TPACKTOPHUs, OTHOCUTEIIBHOCTh MEXAHWYECKOTO JBHUKCHUSA,
nedopmarus (ympyrasi, TiacTudeckas), TpeHue, IEHTPOCTPEMUTEIBLHOE YCKOPEHHEe, HEBECOMOCTh M TEPETPy3KH, IEHTP TSIKECTH,
a0COIOTHO TBEPIOE TENO, IEHTP TsHKECTH TBEPIOTO Tela, paBHOBECHE, MEXaHUUYECKHE KOJIeOaHWS W BOJIHBI, 3BYK, MH(PPA3BYK U
yIBTPa3BYK, AJIEKTPOMATHUTHBIC BOJHBI, IKalla AJIEKTPOMATHUTHBIX BOJIH, CBET, OMU30PYKOCTh M JaTbHO30PKOCTH, CIEKTPHI
WCITyCKaHHsI M TIOTJIONIEHUS, abda, 0eTa- 1 TaMMa-u3TydeHHs], U30TOIIbI, siIepHast SHEPTeTHKA;



pasznuyaTh SBJIEHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEHHOE IBMIKEHHE, PABHOYCKOPEHHOE MPSIMOJUHEWHOE JBUKCHUE,
CBOOOJIHOE TMAJICHUE TeJ, PABHOMEPHOE JBM)XCHHUE IO OKPYXHOCTH, B3aMMOJICUCTBHE TEJI, PEAaKTUBHOE JBWIKEHHUE, KOJIeOATEIhHOE
JIBUKCHHUE (3aTyXamollue W BBIHYXKJICHHBIC KOJEOaHWs), PE30HAHC, BOJHOBOE JBIDKEHHE, OTPAKEHUE 3BYKa, MPSIMOJIIMHEHHOE
pacmpocTpaHeHHe, OTPAKCHUE W TIPEIIOMIICHUE CBETA, MMOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3IoKeHHE OEIOro CBeTa B CIEKTP U
CJIO)KECHUE CHEKTPAJIbHBIX IIBETOB, JHUCIEPCUSl CBETA, €CTECTBEHHAs PaJMOaKTUBHOCTb, BO3HMKHOBEHHE JIMHEHMYATOrO CIEKTpa
W3JIyYCHHS ) 10 OTTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTIBITOB, JIEMOHCTPUPYIONTUX TaHHOE (PU3UYECKOE SIBIICHHE;
pacro3HaBaTh MPOSBICHUE N3YYCHHBIX (DU3MUECKUX SBICHUH B OKPYXKArolIeM MHpe (B TOM 4ucliie PU3HUECKUe SIBJICHUS B MPUPOJIE:
NPUJIMBBI U OTJIMBBI, ABWKEHUE TUIaHET COJMHEYHOM CHCTEMBbI, PEaKTUBHOE JIBM)KEHHE JKUBBIX OPraHW3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHE BOJIHBI, I[yHAMH, X0, IIBE€Ta TEJ, ONTUYECKUE SIBICHUS B MPHUPOJE, OMOJIOTHYECKOE
JNEHCTBUE BHIUMOTO, YJIBTPA(HOIIETOBOTO U PEHTICHOBCKOTO M3TyUYSHUH, ECTCCTBCHHBIN PaIOaKTHBHBIA ()OH, KOCMHUYCCKHE JTy4H,
paZOaKTUBHOE M3JIyYEHHE MPUPOJHBIX MHUHEPAIOB, ACHCTBHE PAaJMOAKTUBHBIX H3IY4YCHHH Ha OpPraHM3M YelOBeKa), MpU ITOM
MEPEBOUTH MPAKTUYECKYIO 3a7auy B y4eOHYIO, BBIICNIATH CyIlIeCTBEHHBIE CBOMCTBA (MIPU3HAKK) (PU3UUYECKUX SIBICHUM;

OTHMCHIBATh M3YYCHHBIC CBOKMCTBA TN U (PU3NYCCKUE SBIICHUS, UCIIONB3Ysl PU3NICCKUE BETUIMHBI (CPEIHSST H MTHOBEHHAs! CKOPOCTh
TeJa NMPU HEPAaBHOMEPHOM JIBM)KEHUH, YCKOPEHHUE, NEpEeMEIlEeHHE, MyTh, YIJIOBas CKOPOCTb, CUJIa TPEHMS, CHJIa YOPYrOCTH, CUja
TSOKECTH, YCKOPEHHE CBOOOIHOIO IMAaJeHHs, BEC Tela, MMITYJIbC Tella, WMITYJIbC CHJIBI, MEXaHWYecKas padoTa W MOIIHOCTH,
MOTEHLMAIbHASA SHEPrus TeJa, MOAHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLUHAIbHAS SHEPrUs CXKATOW MPYKUHBI, KMHETUYECKas
SHEprus, MOJHAsg MEXaHWYEeCKasi SHEPTUs, Mepruol U 4YacToTa KoJeOaHui, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh
CBETa, MOKa3aredb IMPEIOMIICHUS CPEbl), MPU OMUCAHUM TMPABUIBHO TPAKTOBATh (PU3UYECKUIl CMBICI HCIONB3YyEMbIX BEIHYUH,
0003HaYECHUS U €AMHUITBI (PU3UUYECKUX BEIWYWH, HAXOAUTHh (DOPMYJIbI, CBS3bIBAIONINE JAHHYIO (PH3UUYECKYI0 BETUUYUHY C JIPYTUMHU
BEITMYMHAMU, CTPOUTH IPaPUKU N3yUEHHBIX 3aBUCUMOCTEN (DPU3MUECKUX BEIIMYUNH,

XapaKTepu30BaTh CBOMCTBa Tel, (pU3MUECKHE SBICHHUS M MPOIECCHI, UCHONB3Ysl 3aKOH COXPAaHEHHUs SHEPTHH, 3aKOH BCEMHPHOTO
TATOTECHUS, TPUHUHUIT CYNEPIIO3UIUMN CUJI, TPUHUIUIN OTHOCUTENIBHOCTH ['anmunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUS UMITYJIbCA,
3aKOHBI OTPAXKEHUS U IIPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsiI0BOr0 U MAaCCOBOIO YUCEI IIPHU SAEPHBIX PEAKIUAX, [IPU ITOM
JaBaTh CIOBECHYIO (DOPMYTHPOBKY 3aKOHA M 3aIMCHIBATh €T0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBICHATH (PU3MUECKHUE MPOIECCHl U CBOMCTBA TEJ, B TOM YHCJIEC U B KOHTEKCTE CUTYyaIllMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISIBIIATh TPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTh OOBICHEHHUE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOPOil Ha 2—3 M3yYEHHBIX CBOMCTBA
buznyecKux sBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pemaTs pacuéTHbIe 3a7aud (OMHUPAIOLIUECS HA CUCTEMY W3 2—3 ypaBHEHHMIi), UCHONB3Yys 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIIHE
¢u3MYecKue BEIMYMHBI: HAa OCHOBE aHajdW3a YCIOBUS 3aJaddl 3alUChIBaTh KPATKOE YCIIOBUE, BBISIBIISATH HEIOCTAIONINME WIIH
U30BITOYHBIE JIaHHBIC, BBIOMpATh 3aKOHBI M (OPMYJBI, HEOOXOAWMBIE MJsi PpEUIeHHs, MPOBOAWTH pacu€Thl W OILIGHUBATH
PEATUCTUYHOCTH MOTYYEHHOTO 3HAYEHUS (PU3NIECKOM BETUIHUHBI;



pacrio3HaBaTh IPOOJIEMbl, KOTOPbIE MOXKHO PELIMTh MpPHU MOMOIIM (U3NYECKUX METOJIOB, UCHOJIb3Yys OMNHUCAHHE HCCIIEAOBaHMUS,
BBIJICJIATE IPOBEPSAEMOE IPEIIOI0KEHNEe, OLEHUBATh IPAaBUIBHOCTh MOpSAAKA IPOBENCHMS HCCIECAOBAHUS, [JelaTh BBIBOJBI,
UHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOICHUH U OIBITOB;

IPOBOJIUTH OMBITHl MO HAOMIOAECHUIO (PU3UYECKUX SBICHHNA WM (U3NYECKUX CBOMCTB Ten (M3yueHHe BTOpOro 3akoHa HproToHa,
3aKOHA COXPAHEHUs YHEPrUH, 3aBUCUMOCTh IEpro/ia KoueOaHUi NMpPYKUHHOTO MasgTHHUKA OT MacChl rpy3a U KECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTb OT aMIUIATYJIbl MAJbIX KOJI€OaHHUH, MPSAMOJIMHEHHOE PACIPOCTPAHEHHUE CBETA, PA3NIOKEHHE OEeoro cBeTa B CIIEKTD,
U3yYeHHE CBOWMCTB M300pa)kKeHUs B IIJIOCKOM 3€pKajle M CBOMCTB M300pa)keHHs NpeaMeTa B coOuparolleil JMH3e, HallltoJeHHe
CIUIOIIHBIX U JMHEHYATBhIX CHEKTPOB M3JIYUYEHHUs): CAMOCTOATENBHO COOMpaTh YCTaHOBKY M3 M30BITOUHOrO Habopa o0OpyIOBaHUS,
OTIHCBIBATH XOJI OTIBITA U €T0 PE3YJIbTaThl, POPMYIUPOBATH BHIBOJIBI;

IPOBOAMTH IPU HEOOXOIMMOCTH CEpPUIO MPSAMBIX M3MEPEHUM, ONpENeliss CpeJHEee 3HaueHHE U3MepsieMON BeluduHbl ((HoKycHOe
paccrosiHre coOHMparomIei JIMH3bI), 000CHOBBIBAThH BEIOOP crioco0a u3MepeHus (M3MEepUTEeNLHOTO Ipudopa);

MMPpOBOAWUTL HCCIICAOBAHUC 3aBHCHMOCTEH (1)I/I3I/IT-ICCKI/IX BCJIMYHMH C HCIOJB30BAHUCM IIPAMBIX I/I3MepeHl/Iﬁ (3aBI/ICI/IMOCTB IMyTH OT
BPEMEHU TIPU PABHOYCKOPEHHOM JBUKEHUU 0€3 HA4aJIbHOW CKOPOCTH, MEepPHOo/Ia KOJeOaHUN MaTEMAaTHYECKOT0 MasiTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTH YIJIa OTPa)KEHUs CBETa OT yIJia MaJCeHUs M yria Ope’loMIIEHUs OT yrja MajeHus): IUIAaHUPOBaTh UCCIIEA0BaHUE,
CaMOCTOSITENIbHO cOOMpPATh YCTaHOBKY, (PUKCUPOBATh PE3y/bTAThl MTOJYYEHHON 3aBUCUMOCTH (PM3UYECKUX BEJUYMH B BHJIE TaOIUI U
Fpa(bI/IKOB, ACJIaTh BBIBOALI 110 PE3YyJIbTaTaM UCCIICAOBAHMA,

IIPOBOJAMTH KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIMUYUH (CPEIHSAsI CKOPOCTh M YCKOPEHHUE Tella MPU PaBHOYCKOPEHHOM JBH)KEHUH,
YCKOpEHUEe CBOOOJHOrO MajeHHsl, KECTKOCTh NMPYKUHBI, KOA(P(UIIMEHT TPEHUSI CKOJBbXEHUsI, MeXaHndyeckass paboTa U MOIIHOCTb,
JacToTa U nepuon KoJie0aHnii MaTEMaTHYECKOTO U MPY>XUHHOI'O MasgTHHUKOB, OIITUYECKAaA CHJia c061/1pa}01uel71 JINH3HI, paI[HDaKTHBHLIfI
¢GoH): TIaHUpOBaTh HM3MEPEHMsI, COOUPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBINOJHATh H3MEpPEHUs, CIeays NpeasIoKeHHON
MHCTPYKLIUU, BBIYUCIATh 3HAYEHHWE BEIMYMHBI M AHAJIM3UPOBATh MOJYYEHHBbIE pE3yNbTaThl C YUETOM 3aJaHHON MHOTrPEIIHOCTH
WU3MEPEHHUI;

co0Jr01aTh MpaBUJia TEXHUKUA 0€30MaCHOCTH MpU padboTe ¢ 1abopaTopHBIM 000py0BaHUEM;

pas3nuyaTh OCHOBHBIC MPU3HAKH W3YUYEHHBIX (U3MYECKUX MOJENeH: MaTrepuaibHas TOUYKa, aOCOJIIOTHO TBEPAOE TEJIO, TOYCUHBIN
UCTOYHUK CBETa, JIy4, TOHKasl JINH3a, IJIaHEeTapHask MOJIeNIb aTOMa, HYKJIOHHAs! MOZIETIb aTOMHOTO SIJIpa;

XapaKTepU30BaTh MPUHLIUIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha UX OMHCAHUS (B TOM YHCIIE:
CIIMAOMECTP, AATYHUKHU II0JIOKCHHUA, PACCTOAHHA M YCKOPCHHA, pPaKETa, 3XOJOT, OYKH, IICPUCKOII, q)OTO&HHapaT, OIITHYECKHE
CBETOBOJIBI, CIIEKTPOCKOII, JIO3UMETP, KaMepa BuiabcoHa), UCMONB3ys 3HAHUA O CBOMCTBaX (DM3UYECKUX SIBJICHUN M HEOOXOIMMBIC
¢du3nueckre 3aKOHOMEPHOCTH;



UCIIOJIb30BaTh CXEMbI M CXEMAaTUYHbIE PUCYHKH U3YUYEHHBIX TEXHUUECKUX YCTPOICTB, N3MEPUTENIbHBIX IPUOOPOB U TEXHOJOTHUECKUX
IPOLIECCOB IPU PELICHUH Y4eOHO-TPAKTUYECKUX 3a/a4, ONTHUYECKUE CXEMbl Ul IOCTPOEHUS M300pakeHUM B IUIOCKOM 3epKaje U
coOuparolei TMH3e;

NPUBOAUTH MPUMEPHI (HAXOAUTHh WHPOPMALIHMIO O MPUMEPAX) MPAKTUYECKOTO MCIIOJIb30BaHMs (PU3MUYECKHX 3HAHHWH B TIOBCEIHEBHOM
XKHU3HU 151 obecrieueHust 0€30MacHOCTH MpH OOpalIeHUH ¢ MPUOOpaMU M TEXHUYECKUMHU yCTPOHCTBAMHU, COXPAHEHUS 37J0POBbS H
cOOJII0ACHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKPYXKaIOIIEeH cpene;

OCYILECTBIIATh NOUCK MHGpOpManuu (U3NYECKOro cojiepkaHuss B VHTepHeTe, caMOCTOATENbHO (HOPMYJIUPYsl MOMCKOBBIN 3ampoc,
HAXOJIUTh TYTH OIpEeNeHHs] JTOCTOBEPHOCTH MOJIYYEHHOM HMH(OpMAIMM Ha OCHOBE HMMEIOUIMXCS 3HAHUM M JOMOJHHUTEIHHBIX
HCTOYHUKOB;

UCIOJIb30BaTh IPU BBINOJHEHUH YYEOHBIX 3a/laHUl HAy4HO-TIOMYJISIPHYIO JHMTEpaTypy (HU3UYECKOro COAEp)KaHUs, CIPaBOYHbIE
MmatepHaibl, pecypchl cetd VHTepHeT, BianeTh NpuéMaMM KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs MH(OpMaUU U3 OJHOU
3HAKOBOU CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIE COOOLICHHS HAa OCHOBE MH(POpPMAIMU M3 HECKOIBKMX MCTOYHUKOB (PH3MUECKOTO
coJiep)kaHus, NMyOJIMYHO NPEACTABIATH PE3yJbTaThl NPOEKTHOW WM MCCIEI0BATENbCKOW JEATENbHOCTH, NMPU ITOM IPaMOTHO
UCIIOJIb30BaTh WU3YUYEHHBIN MOHATUIHBINA anmapar U3yd4aeMoro paszeiia (U3MKU U CONPOBOXKJIATh BBICTYIUJICHHE IpPE3EHTaLUEN C
y4€TOM 0COOEHHOCTEN ay TMTOPUU CBEPCTHUKOB.

9 KJIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM ungposbIie
Ne i/m P Kourpoabuble IIpakTnyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
Pa3znen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4YecKoe IBIKEHUE U CITOCOOBI €T0 10 0 1 bu6mmorexa [IOK
' OITHCAHHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 B i 20 1 3
SanMoAcHeTBIE TE https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUs 10 0 3 bubnuorexa [IOK



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

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

Hroro no pazneny 40
Pa3znea 2. Mexannuyeckue KoJ1e0aHUA U BOJHEBI
bu6mmoreka [IOK
2.1 M 0 7
CXAMMHCCINE KOJCOANHA https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 M .3 8
CRAMIHACCIHE BOJHHL. JBYK https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 15

Paznen 3. 3HeKTp0MaI‘HI/ITHO€ moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

DJIEKTPOMAarHuTHOE MOJE U bubnnoreka [JOK
3.1 6
3JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3znea 4. CBeToBbIC SIBJIEHUS
4.1 3aK0HBI PACIIPOCTPAHEHHUS CBETA 6 bubmorexa [JOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
4.2 JI 0 6
HHSBLIT OITHACCIHE TIPHOOPRI https://m.edsoo.ru/7f41a4a6
4.3 Pasznoxxenune 0esloro cBera B CIIEKT 3 bubmorexa HOK
' p https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znea 5. KBanTtoBbIe sIBJIeHUS
51 Hcmryckanue U OTIOIIEHHUE CBETA AaTOMOM 4 bubmorexa [JOK
' y m https://m.edsoo.ru/7f41a4a6
5.2 ‘ CtpoeHune aTOMHOTO spa 6 bubnuorexa [IOK



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

https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: A 7 1 1
>3 FICPHBIC peakdiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTopuTEIHbHO0-00001IAKOIMH MOYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 1 5 bubmumorexa [IOK
' Kypca Gu3uku 3a 8-9 Kimacc https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 27
9 KUIACC
No KosunvecTBO 4yacoB Jlata JJIeKTPOHHBbIE LU (PPOBBIE
, Tema ypoka Kontposnbubie  IIpakTHueckue oOpazoBaTebHbIE
n/n Bcero U3YYCeHUS
padoThI padoTbI pecypchl
1 MexaHn4ecKoe JBHKEHHUE. 1 0 0 bu6nmoreka [JOK
MarepuanbpHas TOUKa 04.09.2023  https://m.edsoo.ru/ff0a7088
2 SI;I;TeI\:I: ?110; eT:I; MEXaHUYECKOT 1 0 0 BuGmiorexa LIOK
OCHTCILHOCTE MEXAHIHECEOTo 06.09.2023  https://m.edsoo.ru/ff0ad474
JIBUKCHHUS
3 PaBHOMEpHOE IpsIMOJIMHEWHOE 1 0 0 bubnnorexka [JOK
JBVKECHHE 08.09.2023  https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NIpSIMOIMHEIHOE 1 0 0 bub6nuorexa [IOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a

nBkeHue. CpeHsas 1 MIHOBEHHAsI 11.09.2023  https://m.edsoo.ru/ff0a7088
CKOPOCTh
5 [IpssMOnMHENHOE PaBHOYCKOPEHHOE bubmuoreka [IOK
JBIDKCHUE. Y CKOPEHUE 13.09.2023  https://m.edsoo.ru/ff0ad8d4
CkopocTh NPSAMOJIMHENHOTO
6 paB}foyCKopI;HHoro JIBUKCHHUSI. bubamorexa LIOK
15.09.2023  https://m.edsoo.ru/ff0a7088
I'paduk ckopoctu
JlaGoparopHnas pabota
7 "OnpeneneHue yCKOpeHus Tesa npu bubnnoreka [JOK
PaBHOYCKOPEHHOM JIBHYKEHHH 110 18.09.2023  https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"
8 CBoOoanoe majaeHue teia. OmbIThI bu6mmoreka [IOK
Tanmunes 20.09.2023  https://m.edsoo.ru/ff0a7088
PaBHOMEpHOE ABMXKEHUE 11O
9 okpyxHocTu. [lepuon u yactora bubnnorexa [HJOK
oOpaienus. JIuneiiHas u yrioBas 22.09.2023  https://m.edsoo.ru/ff0ael76
CKOpPOCTH
10 [leHTpOoCcTpeMuUTENbHOE YCKOPEHHE bubmorexa IOK
25.09.2023  https://m.edsoo.ru/ff0a7088
11 ITepBb1it 3akoH HproTona. Bektop bubnuoreka [IOK
CHJTBI 27.09.2023  https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubnnorexka [JOK
PaBHozelicTBYyOIIAs cHIta 29.09.2023  https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka [IOK
Cyrnepro3unus cuil 02.10.2023  https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1au Ha npuMeHeHUe bubmuoreka [JOK
3akoHOB HeloToHA 04.10.2023  https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka bubnnorexka [JOK



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c

06.10.2023

https://m.edsoo.ru/ff0aeca?2

Pemrenue 3agad mo reme «Cuna

bu6mmoreka [IOK

16
YIIPYTOCTH 09.10.2023  https://m.edsoo.ru/ff0a7088

7 cOmeresme meonoers Eumonesa LIOK

ped 11.10.2023  https://m.edsoo.ru/ff0aee28
IPY>KUHBD
bubmuoreka [JOK
1
8 Crma Tperit 13.10.2023  https://m.edsoo.ru/ff0af738

19 Pemenue 3amaq mo teme «Cuna bu6mmoreka [IOK
TPEHUSI» 16.10.2023  https://m.edsoo.ru/ff0afa26

20 .']‘102160paT0pHa}1 pa6z)zc)1 bubnnoreka [JOK

HPEACIEHIE K0 . HHerTa 18.10.2023  https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKECHUS
o ;emeHHe 3'zljﬂaq 10 TEME "3aKé)HLI BuGnorexa LIOK
HOTO?a' I8 YHPYFoeTH. MU 20.10.2023  https://m.edsoo.ru/ff0afb8e
TpeHus

\ Cuna Tﬂ)KeC;I/I 1 3aKOH BCCI\éI/IpHOFO Butmorexa LOK
PATOTCHIDL ¥ CROPEHIE CBODOHOTO 30.10.2023  https://m.edsoo.ru/ff0af044
naacHus

’s VYpok-koHpepenmus "JIBrmxenue Ten BuGmorexa LIOK
BOKPYT TPaBHTAtHORHOTo UeHTpa 01.11.2023  https://m.edsoo.ru/ff0a7088
(Conneunas cucrema). ['anmaktuxu"

y Pemenue 3anau o teme "Cuia Butmorexa LOK
eI H,?aKOH BOECMHPHOTO 03.11.2023  https://m.edsoo.ru/ff0af5f8
TATOTCHUA

o5 IIepBas kocMHUYECKask CKOPOCTb. bubmuorexa [IOK
HeBecomocTs 1 neperpysku 06.11.2023  https://m.edsoo.ru/ff0af33c

26 PaBHOBecue marepualbHON TOUYKH. bubnnorexka [JOK



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c

AOCOIIOTHO TBEPIOE TEJIO. 08.11.2023  https://m.edsoo.ru/ff0afe36
PaBHOBecue TBEpOTO TENA C
3aKPEIUIEHHONW OChIO BPAIICHUS

bubmuoreka [JOK

21 Monwmen citer. Lewtp Tsicecti 10.11.2023  https://m.edsoo.ru/ff0a7088

28 Pemrenue 3agad mo reme "MoMEHT bu6mmoreka [IOK
cuibl. LlenTp TspxecTn" 13.11.2023 = https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJILHOI padboTe

29 o ieMe "MexaHI/IquZ:Koe I[BI/II))KGHI/IC. bubmmorexa [IOK

. 15.11.2023  https://m.edsoo.ru/ff0b0408
BsaumonetictBue Ten"
KonTponbras pabora mo teme
30 "Me)T(zHquCK(I))e JIBIDKCHHE. Bubnuorexa LIOK
. 17.11.2023  https://m.edsoo.ru/ff0b06ec
BsaumonetictBue Ten"
Nmnynec Tena. UMmynsce cuisl.

31 3aKOH COXpaHEHUs UMITYJIbCa. bubnuorexa [JOK
VYrpyroe u Heynpyroe 20.11.2023  https://m.edsoo.ru/ffOb07fa
B3aMMO/ICHCTBUE

32 Pemenne 3agau mo teme "3akoH bu6nmoreka [JOK
COXpaHEHHsI UMITyJIbca" 22.11.2023  https://m.edsoo.ru/ff0b096¢c

33 Ypok-koH(pepeHnus "PeakTuBHOE bubnmnoreka [JOK
JIBYDKEHUE B IPUPOJIC U TEXHHUKE" 24.11.2023  https://m.edsoo.ru/ff0a7088

bu6mmoreka [IOK

34 Mexastiriecias paboTa H MOUIHOCTS 27.11.2023  https://m.edsoo.ru/ff0b0a84

35 PaboTa cyitbl TSKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH M CHITBI TPSHUS 29.11.2023  https://m.edsoo.ru/ff0b0db8
JlaGopaTopHnast pabota

36 <<OHpF;,Z[eJII;HI/Iel;a6OTBI CHJIBI bubmorexa IOK

01.12.2023  https://m.edsoo.ru/ff0a7088

TPEHUs IPU PaBHOMEPHOM



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0a7088

JABHXKCHHMU TCJIa I10 FOpH3OHTaHBHOfI

MTOBEPXHOCTH

37 CBsi3b DHEpPrUH U PabOTHI. bubnmoreka [JOK
[MoTeHumanpHass SHEPrHst 04.12.2023  https://m.edsoo.ru/ff0a7088

38 Kunernueckas sneprus. Teopema o bubmuorexa [JOK
KMHETHYECKOU YHEPTUU 06.12.2023  https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUs SHEPTUHU B bubnmoreka [JOK
MEXaHUKE 08.12.2023  https://m.edsoo.ru/ff0a7088

40 Jlaboparopnas pabora «/3yducHne bubmmoreka [JOK
3aKOHA COXPAHCHHSI SHEPTHUI) 11.12.2023  https://m.edsoo.ru/ffOb12fe

41 KonebarensHoe IBUKEHHUE U €T0 bu6mmoreka [IOK
XapaKTEPUCTHKH 13.12.2023  https://m.edsoo.ru/ff0b1858
3aTyxaromue KojieOaHusl.

42 BI:IZy)KI{:iIHBIG KoOJIeOaHusl. bubmorexa [JOK

15.12.2023  https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTnyeckuil ¥ py>KUHHBIA bubnnoreka [JOK
MasITHUKH 18.12.2023  https://m.edsoo.ru/ff0a7088
K-HCCIIeIOBaHUE «3aBHCUMOCTD
44 zgpouonziﬁ:@m; 03 )KCC(”:FKOZ:);I/I bubmorexa HOK
20.12.2023  https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MacChl Tpy3a»

45 IIpeBparienue >HEpruu npu bubnuoreka [IOK
MEXaHHYECKUX KOJICOaHHIX 22.12.2023  https://m.edso0o.ru/ff0a7088
JlabopaTopHas pabota

46 «OHpI;JIGJII;HI/IeI‘)—IaCTOTBI W TIepuoja bubmmorexa LIOK

. 25.12.2023  https://m.edsoo.ru/ffOblaec
KoJIe0aHUi TIPY>KHHHOTO MasiTHHKA
JlaGopartopHnast pabora «IIpoBepka
47 HezaBF;Icmi)ocmpnepnona IFOJ'Ieé)aHI/Iﬁ bubmorexa [JOK
27.12.2023  https://m.edsoo.ru/ff0b197a

rpy3a, MOJABEUIEHHOTO K HUTH, OT



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

Macchl Ipy3a»

Mexanuueckue BoaHEL. CBOMCTBA

48 MEXaHU4YEeCKUX BOJH. [IposonbHbIe U bubmorexa LIOK
29.12.2023  https://m.edsoo.ru/ffOb21fe
[IOTIEPEYHbIE BOJIHBI
Ypok-koH(pepeHuus
49 "I\I/)IexaHI/I‘I(ECEI/IeLl[SOHHH B TBEPJIOM bubamotexa LIOK
. 08.01.2024  https://m.edsoo.ru/ff0a7088
tene. CelicMMYeCKUE BOJIHBI"

50 3Byk. Pacnipoctpanenue u bubnnoreka [JOK
OTpakKEHHE 3ByKa 10.01.2024  https://m.edsoo.ru/ff0a7088
VYpoxk-uccnenoanue "Habmonenne

o1 3aF];HCI/IMOCT§ BBICOTHI 3ByKa OI; Bubmiorexa LIOK

N 12.01.2024  https://m.edsoo.ru/ff0a7088
4acTOThI

59 I'poMKOCTB 3ByKa U BbICOTA TOHA. bubnuoreka [IOK
AKyCTHYECKHIA PE30HAHC 15.01.2024  https://m.edsoo.ru/ff0a7088

53 Ypok-koHpepeHmus "YnpTpa3Byk u bubnnoreka [JOK
UH(}pa3BYK B IPUPOJIE U TEXHUKE" 17.01.2024  https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOM paboTe

54 110 TeMe "3aKOHbI COXpaHEHMUS. bubnnorexka [JOK
MexaHuueckue KojaeOaHus u 19.01.2024  https://m.edsoo.ru/ff0b25f0
BOJIHBI"

KonTponbhas pabota no teme

55 "3aKOHBI COXpaHEHUSI. bubnuoteka [JOK
MexaHuueckue KojaeOaHus u 22.01.2024  https://m.edsoo.ru/ff0a7088
BOJIHBI"

56 DJIEKTPOMArHuTHOE TOJIE. bubmuorexa [JOK
DJIeKTPOMAarHUTHBIE BOJHBI 24.01.2024 = https://m.edsoo.ru/ffOb2abe

57 CBoiicTBa 2NIEKTPOMAarHUTHBIX BOJH Bu6miorexa LIOK

26.01.2024  https://m.edsoo.ru/ff0a7088
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Ypoxk-konpepenuus "Llkana
AIIEKTPOMArHUTHBIX BOJIH.

bu6mmoreka [IOK

58
Hcnonp30BaHue 3J€KTPOMAarHUTHBIX 29.01.2024  https://m.edsoo.ru/ffOb2fe6
BOJIH JII COTOBOI CBA3H"
- 2’;2)(11:HC(3:HZ§0132H136 ”I/I3yquI/(1)e ) Butmnorexa LOK
BOWCTB TPOMAarHUTHBIX BOJIH
HEKTP ’ " 31.01.2024  https://m.edsoo.ru/ffOb2c6e
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa
o P::JZHHe 3aJla4 Ha OTpe/ielicHUe BuGmiorexa LIOK
YaCTOTHI U JIJIUHBI
A . 02.02.2024  https://m.edsoo.ru/ff0a7088
IIEKTPOMArHUTHOW BOJTHBI
o 2J‘IeKTpOMaFHI/ITHI£;$I pUpojia CBETA. BuGmmorexa LOK
KOpOCTh cBeTa. BosiHOBEIE
P 05.02.2024  https://m.eds00.ru/ff0b31d0
CBOWCTBa CBETa
o Hcrounuku cgera. HpﬂMo3JIHHeI71Hoe Bu6morexa LIOK
PACHPOCTPEIICHIE CRETA. SATMEHIE 07.02.2024 https://m.eds00.ru/ff0b3658
Connua u Jlynst
CHICHHE 531 PHMEHEHHE 09.02.2024 https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKCHHsI CBETa
64 [Ipenomiienue cBeta. 3aKoH bubnnorexka [JOK
NPEIOMJICHHUS CBETa 12.02.2024  https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTpaKEHUE
65 cBeta. Mcnonp30BaHue MOJIHOTO bubmuorexa [JOK
BHYTPEHHETO OTPaKECHUS B 14.02.2024 = https://m.edsoo.ru/ff0b3c5c
ONITHYECKUX CBETOBOJIAX
JI
66 "12605 aTOE:Ij:I pa:;: aI/IM TH yTja bubmorexa LIOK
CCTICNOBANHE SABICHMOCTH Y 16.02.2024  https://m.eds00.ru/ff0a7088

MpEIOMJICHUS CBETOBOI'O Jiyda OT
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yrJia MajJieHusl Ha TPaHuIIe "BO3TyX-

nn

CTCKJIO

VYpoxk-koHpepeHuus
"M croip30BaHue IIOJIHOTO

67 BHYTPEHHEIO OTPAKECHHUSI: Bubmmorexa LOK
19.02.2024  https://m.edsoo.ru/ff0a7088
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
bubmuoreka [JOK
o8 Jlise!. OnTHHeckas CHa JHHsb! 21.02.2024  https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenue n3o00pakeHUi B JIMH3aX bubmmorexa LIOK
23.02.2024  https://m.edsoo.ru/ff0b444a
Jlaboparopnas pabora
20 "Onpenenenue GOKycHOTO bubmuorexa [JOK
PacCTOSIHUS U ONTHYCCKOU CHIIBI 26.02.2024  https://m.edsoo.ru/ff0b4206
cobuparomeii TUH3bI1"
71 Ypok-koupepenius "OnTuyeckue bubnuoteka [JOK
JIMH30BBIC TPUOOPHI" 28.02.2024  https://m.edsoo.ru/ffOcOa7e
79 I'ma3 xak ontuyeckas cucrema. bubmuorexa [JOK
3penue 01.03.2024  https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenius "ledexTs bubnmnoreka [JOK
3penus. Kak coxpanuthb 3peHue” 04.03.2024  https://m.edsoo.ru/ff0a7088
PazniosxeHne 6eoro cBeta B CIIEKTP.
72 Omnertel HetoTona. Croxxenue bubnuoteka [JOK
CIEKTpaJIbHBIX 11BETOB. Jlucnepcus 06.03.2024  https://m.edsoo.ru/ff0cOf4c
CBeTa
JlabopaTtopHas pabota "OMBITHI 11O
75 pa3noI;KeHEno 6:J10r0 CBETa B CIIEKTP bubmmorexa LIOK
11.03.2024  https://m.edsoo.ru/ff0cOe2a

1 BOCIIPUATHUIO LIBETA IPEIMETOB
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pu UX HAOJIIOICHUH Yepes
1IBETOBBIC (UIBTPHI"

VYpok-nipaktukyM "BoaHoBbie

76 CBOWCTBA CBETA: AUCIICPCUS Bubmorexa LIOK
’ 13.03.2024  https://m.edsoo.ru/ff0a7088
uHTephepeHys u audpaxus”
77 Omnbitel Pe3epdopaa u uranerapHas bubmuoreka [JOK
MOJIENb aToMa 15.03.2024  https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Monens atoma bu6mmoreka [IOK
Bbopa 18.03.2024  https://m.edsoo.ru/ff0a7088
Hcnyckanue v nor HU
79 aT(;)I\Z,(::M?KBeaHTBI(.) ;zléleeﬁqaﬁ;:iem bubmmoreia LIOK
20.03.2024  https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpoxk-nipaktukym "Habmonenue bubnnoreka [JOK
CIIEKTPOB UCITyCKaHUs" 22.03.2024  https://m.edsoo.ru/ff0c1550
81 PangnoakTHBHOCTE U €€ BUIBI bubmorexa HOK
01.04.2024  https://m.edsoo.ru/ff0c1672
82 CrtpoeHue aTOMHOTO sifipa. bubnnorexka [JOK
HyknonHast Mmozienb 03.04.2024  https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE NIpEBpALCHUS. bubnuoreka [IOK
N3oTonst 05.04.2024  https://m.edsoo.ru/ffOclal4
84 Pemenune 3amad mo teme: bu6nmoreka [JOK
"PaaroakTHBHBIE IPEBpaIICHUS " 08.04.2024 = https://m.edsoo.ru/ff0clb4a
85 [Tepwon moypacmana Bubmiorexa LIOK
10.04.2024 = https://m.edsoo.ru/ff0a7088
86 Eg)a(;iggsg;ii?: II//II;IJ'Iy‘-IeHI/I}I B bubmorexa HOK
| 12.04.2024  https://m.edso0o.ru/ff0c2126
MpUpPoJIe, MEAUITUHE, TEXHUKE
87 SAnepHble peakyy. 3aKOHbI bub6nuorexa [IOK
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COXpaHEHHs 3apsI0BOTO U 15.04.2024  https://m.edsoo.ru/ffOc1c58
MacCOBOI'0 YHCET
88 DHeprus CBA3U aTOMHBIX SIZIEp. bubnmoreka [JOK
CBs3b MacChl ¥ SHEPTHH 17.04.2024  https://m.edsoo.ru/ffOcld7a
89 Pemenue 3agau no reme "SaepHeie bu6mmoreka [IOK
peakiun" 19.04.2024  https://m.edsoo.ru/ff0a7088
Peakuuu cuHTte3a u nenenus saep.
90 I/ICTOLII{HI/IKI/I 3HepFI/IIf ComHia I/III ’ bubmmorexa [IOK
B 22.04.2024  https://m.edsoo.ru/ff0c1e88
3BE3]
Ypok-koudepenmus " nepras
01 sHepreTuka. JlencTus bubnuorexa [JOK
paJlMOaKTUBHBIX HU3JTy4YCHUI Ha 24.04.2024 = https://m.edsoo.ru/ff0a7088
JKHBBIE OpraHu3Mbl"
[ToaroroBka Kk KOHTPOJILHOI paboTe
92 10 TeMe "DIJIEKTPOMAarHuTHOE MoJIE. bubnnorexa [HJOK
DIeKTPOMArHUTHBIC BOJIHBI. 26.04.2024  https://m.edsoo.ru/ff0c223e
KBanToBsbic siBIeHHS"
KonTponbHas pabota mo teme
93 "DeKTPOMAarHUTHOE TIOJIE. bubnuotexa [JOK
DIEeKTPOMArHUTHBIC BOJIHBI. 29.04.2024  https://m.edsoo.ru/ff0a7088
KBanToBsbic siBieHus"
[ToBTOpenue, 0000IICHNE.
94 Ha60pzT0pHHe pa6H;TLI 10 KypcCy Bubmorexa IOK
N 03.05.2024  https://m.edsoo.ru/ff0c245a
"BzanMopencTBrue TeI"
[ToBTOpenue, 0606meHue. Pemenue
95 pacquII){mx 1/; Ka‘{eCI’II:IBeHHBIX 3a1aq BuGmiorexa LIOK
06.05.2024  https://m.edsoo.ru/ff0c2572
1o TeMe "TeroBble npouecchl”
96 [ToBTOpenue, 0600menue. Pemenue bubmmoreka [JOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacUeTHBIX ¥ KAaYeCTBEHHBIX 33]1a4 10.05.2024  https://m.edsoo.ru/ff0c2a22
o teme "KIIJ[ TenaoBeIx
nsuraresieii"

o [ToBTOpEHwUE, I(()6O6H.[€HI/I€. Pemenue . . . BuGmiorexa LIOK
PACHCTHBIX 1 KATCCTBEHHbIX 34741 13.05.2024  https://m.edsoo.ru/ff0c2b30
o reme "KIIJ[ anekTpoycraHoBOK"

0 J1'110163.T0peHI/Ie, 060661ueHHe. ) . . , BuGmiorexa LIOK
| AOOPaTOPHHIE Pa O"TH HOKYPEY 15.05.2024  https://m.edsoo.ru/ff0c2c52

CBeTOBBIC SABJICHUS

0 [ToBTOpEHME, 0606?;6Hne. Pa6ota c . . . BuGmorexa LOK
TERCTANIT IO Teve aKO,I'{H 17.05.2024  https://m.edsoo.ru/ffOc2d6a
COXPAHEHHUS B MEXaHHUKE

100 [ToBTOpEHME, 0606?;<¢:Hne6. Pa6ota c . . . BuGmorexa LOK
TeKCTa}?H HO TEME TROMCOATITT ] 20.05.2024  https://m.edsoo.ru/ff0c2e82
BOJIHBI

oL [ToBTOpEHwUeE, 0606'I'Ié€HI/I€. Pabota c . . . Butmorexa LOK
TeKCTaMIf 1O TeME TLBETOBbIC 22.05.2024  https://m.edsoo.ru/ff0c3044
SIBIICHUS

- [ToBTOpeEHwUe, 0606'1'1;<€HI/I€. Pabora c . . . Butmorexa LOK
TCRCTANH TTO Teh{e panropat i 24.05.2024  https://m.edsoo.ru/ff0a7088
snepHas pusuka

OBIIEE KOJIMYECTBO YACOB I10 102 3 97
[TPOTPAMME

YYEBHO-METOANUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI U151 YAEHUKA

» ®usuka, 9 xknacce/ [leppimkun .M., I'ytauk E.M., MBanos A.U., IlerpoBa M.A., AkiionepHoe o0miectBo «M3narensctBo «IIpocBemenne»

COopHuk 3ana4 no ¢usuke 8-9.I'yTHUK
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METOANYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
Metoanueckoe mocoOue I MpernoiaBaHusl PU3NKH B OCHOBHOH IIIKOJIE.
HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bu6mmoreka [HOK.









