MyHuuunanbHOe aBTOHOMHOE 001I€00pa30BaTEIbHOE YIPEKICHHE
«DUIUINIOBCKAs OCHOBHAs 001e00pa3oBaTebHas MKOIA»

PABOYASI IIPOTPAMMA

y4ebHOro npeamMera
«Duzaxka»
I 9 Kj1acca OCHOBHOTO 001ero o6pa3oBaHus
Ha 2024-2025 yueOusIif rox

Cocrasurens: EMenbsanoBa Jlapuca BsueciaBosaa
Yuurens pusuku

2024



HHOACHUTEJBbHAA 3AIIUCKA

[IporpamMma mo ¢u3Mke Ha YpOBHE OCHOBHOTO O0IIero oOpa3oBaHMUsl COCTaBl€HA Ha
OCHOBE TOJIOXKCHU M TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM ypPOBHE OCHOBHOM
oOpasoBatenbHONM Tporpammel, mpeactaBieHHbx B DPI'OC OO0, a Takke ¢ ydéToM
benepanpHOl paboyeil mporpammbl BocmuTaHus W KoHIenmuu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMmbl 1o  (usuke  HampaBieHo  Ha  (OpMHUPOBaHUE
€CTECTBEHHO-HAyYHOH T'PaMOTHOCTH OOYyYaroIIMXCS M OpraHU3alMi0 HM3ydeHUs (U3MKA Ha
NesTEeNbHOCTHOW OCHOBe. B mporpamme mo (u3uMKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOIO
npenMera B peanuzanuu  TpeboBanuit. ®I'OC OOO Kk MJIaHUPYEMBIM JUYHOCTHBIM H
METanpeMeTHBIM  pe3yinbTaTaM  OOy4deHus, a  TakkKe  MEXIpEeIMETHble  CBS3U
€CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHMUs.
[IporpamMma mo (u3uke ycTaHaBIMBAET paclpeesieHne y4eOHOTo maTepuana Mo rojiam
oOyyeHus (IO KJaccam), MpeIJiaraeT MPUMEPHYIO TIOCIIEAOBATEIEHOCTE HU3YyYCHHS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTUA MPEJAMETHOTO COJEpKaHUS M Y4E€Te BO3PACTHBIX
ocobeHHOCTeH 00yJaromuXxCsl.
[IporpamMma o ¢usuke pazpaboTaHa C IeJbI0 OKa3aHUsI METOAUYECKON TOMOIIH YUUTEIIO
B CO31aHUU paboyel MporpaMMBbI 10 Y4eOHOMY IPEIMETY.
®dusnKa SBISETCS CHCTEMO0OPa3yIOIIMM IS €CTECTBEHHO-HAYYHBIX y4eOHBIX IPEIMETOB,
MOCKOJIbKY (pU3MUeCKHe 3aKOHBI JeKaT B OCHOBE IPOLECCOB U SBIICHUH, W3y4aeMbIX XHMUEH,
Ouosorueii, actpoHoMueit U pusudeckoi reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTHHY MHUpa, TPEAOCTaBIIsIeT HauOojee sCHbIe 00paslbl MPUMEHEHHS HAyYHOTO METO/a
MO3HAHUS, TO €CTh CII0CO0a MOJTYYEeHHS JOCTOBEPHBIX 3HAHUI O MUpE.
Opna U3 THaBHBIX 337a4 (PU3NYECKOro 00pa3oBaHUS B CTPYKType o0Iero oOpa3zoBaHUS
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHO-HAyYHOH TIPAaMOTHOCTH M HHTEpeca K Hayke Yy
o0ydJaronmxcs.
W3yuenne ¢usznkun Ha 0a30BOM YpOBHE TMPENAIONaraeT OBJIAJCHUE CIIEAYIOIIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAYUYHYI0 TPAMOTHOCTD:
® Hay4YHO OOBICHSTH SIBICHUS,
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHUS;
e MHTEPNPETUPOBATh JIAHHBIE M MCIIOJIB30BAaTh HAay4yHBIE J10Ka3aTeNbCTBA JUJIS
MOJTy4YEHUS BBIBOJIOB.
Henmn wn3yueHuss (GU3NKKM Ha YypOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS OIpEACTCHBI B
Konnenmun npenoxaBanus yuyebnoro npenmera «®dusnka» B 00pa30BaTEIbHBIX OpraHU3alMIX
Poccuiickoit ®enepannu, peanu3ylOIUX OCHOBHBIE 00I€00pa30BaTeNbHbIE MPOTrPAMMBI,
yrBepka€HHON pemenneM Koismermn MunncreperBa npocsemenus Poccuniickoit @enepanuun
(mpotokoi ot 3 nexkadbps 2019 r. Ne [1IK-48H).
esu nzyyeHus pU3NKu:
e puoOpeTeHHe HHTEepeca U CTpeMJIeHHs OOydaroluxcsd K HAaydHOMY M3y4YEHUIO
MIPUPOJIBI, PA3BUTHE UX WHTEIIEKTYaIbHBIX M TBOPUECKHUX CIIOCOOHOCTEI;

® pa3BUTHE TPEIACTABICHUH O HAyYHOM METOJAE TO3HaHUI U (QOpMHUpPOBaHUE
MCCIIE0BATEICKOTO OTHOUIEHUS K OKPY’KAIOIINM SIBJICHUSIM;

e (QopmMHupoBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3yjbTaTa U3ydeHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DPU3UKH;



e (opMupoBaHHE MPEACTABICHUA O POJIH (PU3UKHU JJIsl PA3BUTHUS APYTHUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE TNPEACTABICHMA O BO3MOXKHBIX cdepax Oymymeid mnpodeccuoHaTbHON
JesATENbHOCTH, CBA3aHHOM ¢ (PU3UKOI, MOATOTOBKA K JalbHENWIIEMY 00yYEHHIO B 3 TOM
HalpaBJICHUH.

JlocTIKeHHe ATHX Ieliell mporpamMmbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIETrO

o0pa3oBaHus 00eCIeYnBACTCs PEIICHUEM CIIECAYIOININX 3a1a4:

e [puOOpEeTeHHWE 3HAHUK O MAUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, JJIEKTPUUECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e [pUOOpETeHWE YMEHHH OINMUCHIBATH W  OOBSICHATH (PHU3MUECKUE SBICHHA C
UCTIOJIb30BaHUEM IOJTyYEHHBIX 3HAHWH;

® OCBOGHHE METOJIOB pELICHHS NPOCTEHIINX pacu€THBIX 3aJa4 C HCHOJIb30BAHHUEM
(bu3n4ecKux Mojieel, TBOPUECKUX U MPAKTUKO-OPHEHTUPOBAHHBIX 3a71a4;

e pa3BUTHE YMEHHMH HaONIOJATh TPUPOAHBIC SBICHUS W  BBHINOJHATH  OIBITHI,
na0opaTopHble pabOThl M HKCHEPUMEHTANIbHBIE HCCIEIOBAHUS C HCIOJIb30BaHHEM
U3MEPUTENBHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB paboOTHl ¢ WHpOpMaIMel (PU3NYECKOro CcolIepKaHus, BKIHOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKCHHMAX (HU3UKH, aHAIW3 W KPUTUYECKOE
OlLICHMBAaHME NH(OPMAIINH;

® 3HAaKOMCTBO co chepamu NMpodecCHOHANBHON 1eATENbHOCTH, CBA3aHHBIMU C (PU3UKOH,
¥ COBPEMEHHBIMHU TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha IOCTHKECHUSAX (PH3HUECKON HAYKH.

Ha usydenne ¢usuku (6a30BbI ypOBEHb) Ha YpOBHE OCHOBHOTO OOIIET0 00Opa3oBaHUS

OTBOJUTCS B 9 KJ1acce - 102 yaca 3 gaca B HEJICITIO).

[peniaraemslii B mporpamme 1o Gpu3uKe nepedeHs J1adopaTopHbIX paboOT U OMBITOB HOCUT
PEKOMEHIATENbHBIA XapaKTep, YYUTENlb JAelaeT BHIOOp TpOBEIEHHs Ja0OpaTOPHBIX paboOT H
OTIBITOB € YYETOM MHIUBUAYAJIBHBIX OCOOCHHOCTEN 00Y4atOLMXCsl, CIIUCKA YKCIIEPUMEHTAIbHBIX

SaHaHHﬁ, npeajiara€MbiX B paMKaX OCHOBHOI'O ITOCYAApCTBCHHOI'O 9K3aMCHaA I10 (1)I/I3I/IKG.



COJEP)KAHUE OBYYEHUA
9 KJIACC

Pa3zpen 8. Mexannueckue siBJICHHUA.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBM)KEHUSA. PaBHOMEpHOE MpsIMOJIMHEWHOE JBWXKEHHE. HepaBHOMepHOE
npsiMOJIMHEeHOe nBMKeHHe. CpeaHsissi U MIHOBEHHAas CKOPOCTh Tejla NpPU HEPaBHOMEPHOM
JBIKECHUU.

VYckopenue. PaBHoyckopeHHOE mpsiMoiuHelHoe aBwkeHne. CBoOoaHoe maneHue. OmbIThI
lanunes.

PaBHOMepHOE ABMXKEeHUE MO OKpYKHOCTH. [lepuon u wactora oOpamienus. JluneitHas u
yIJI0Basi CKOPOCTH. LIeHTpOCTpEMHUTENIBHOE YCKOPEHHE.

IlepBbiit 3akoH HprotoHa. Bropoii 3axkoH Herorona. Tperuit 3akoH Herotona. IIpuHiun
CYNEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHMs: cuia TPEHHMsS! CKOJIbKEHUS, CHJIa TPEHHUS
MOKOS1, APYTHE BUIBI TPCHHUS.

Cuna TSXKECTM U 3aKOH BCEMHUPHOIO TATOTEHHs. YCKOpEHHE CBOOOIHOrO MaJIeHUs.
JBwxenune taHetr Bokpyr Connpa. llepBas kocmuueckass ckopoctb. HeecomocTh u
Heperpys3KHu.

PaBHOBecue maTepuanbHOU TOUKH. AOCOIIOTHO TBEPO0E Teao. PaBHoBecue TBEpaOTO Tena
C 3aKpEIUIEHHOW OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Wmnynbec tena. M3menenue umnynbca. Mmynbc cuibl. 3aKOH COXpaHEHUS HMMITYINIbCA.
PeakTuBHOE ABUKEHUE.

Mexanunueckass pabora U MOUIHOCT. PaboTa cui TsDKECTH, ynpyroct, TpeHus. CBs3b
sHepruu U pabotel. [loTeHnManpHas SHEprus Teja, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
[loTenumanpHas 3HEprus cxkatol npyxuHbl. Kunernueckas sHeprus. TeopeMa 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPAaHEHUS MEXaHUYECKOW IHEPTUH.

Jemoncmpayuu.

1. HaGmroeHrne MEXaHUYEeCKOTO JBUKEHHS TeJla OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.

2. CpaBHeHME IyTEH U TPACKTOPUW JBUKEHUS OJHOTO U TOrO K€ TeJda OTHOCUTEIBHO
PAa3HBIX TEJ OTCYETA.

N3mepenune ckopoCcTH U yCKOPEHMSI IPSIMOJIMHEWHOTO IBUYKEHHS.

HccnenoBanue Npu3HaKOB PaBHOYCKOPEHHOI'O IBUKEHHS.

HabGmronenve ABM>XEeHUS Tela M0 OKPYKHOCTH.

HabmroieHne MexaHMYeCKUX SIBJICHUIA, TPOUCXOSIINX B cucTeMe oTcuéTa «Tenexkar
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBU’)KEHUU OTHOCHUTENIbHO KaOuHeTa (PU3HKH.

o v AW

3aBHCHMOCTD YCKOpPCHUA TCJIa OT MACCHI TCJIa U HeﬁCTBYIOHIGﬁ Ha HET'O CHUJIBI.

00

HaGmronenue paBeHCTBa CHIT TTPU B3aUMOJICHCTBUM TEJI.

9. H3meHeHue Beca Tena IPU YCKOPEHHOM JIBHKEHUH.

10. Ilepenaya umiyibca pu B3aUMOJECUCTBUU TEIL.

11. IlpeoOGpa3oBaHus SHEPTUU MIPH B3aUMOICHCTBUHU TEII.

12. CoxpaHeHue uMIyibca pu HEYIPYrOM B3aUMOJEHCTBHH.

13. CoxpaHeHue UMIynbca Mpu a0CONIOTHO YIIPYTOM B3aUMOJECHCTBHUH.
14. HaGmroieHre peakKTUBHOTO JABUKCHUS.

15. CoxpaHeHue MEXaHUYECKOM 3HEPruu IPU CBOOOITHOM Ma/ICHUH.



16.

COXpaHCHI/Ie MEXaHUYECKOMH OHECPIruu 1pu ABUXKCHHUH TEJIAa 110 ,Z[efICTBPIeM IIPY>KUHBI.

Jlabopamopusie padomot u onvimul.

1.

o

10.

11.

KonctpynpoBanue Tpakra ajisi pasroHa U JajbHEHIIET0 PaBHOMEPHOTO JIBHXKECHHS
HIapyUKa WIH TEJIEKKH.

OnpeneneHnre cpeiHel CKOPOCTH CKOJBXKEHHS Opycka WM JIBIKEHHUS IIapuKa IO
HaKJIOHHOM TIOCKOCTH.

OrmpeenieHre YCKOPEHHsS Tejla MPU PABHOYCKOPEHHOM JIBM)KCHHHM IO HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBIKEHUU 0e3
Ha4yaJlbHOW CKOPOCTH.

[IpoBepka ruMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JBHXCHHUM O€3 HauyajabHOMI
CKOPOCTH IIyTH OTHOCSTCS KakK psJ HEUYETHBIX YHCENI, TO COOTBETCTBYIOIIHE
IMPOMEIKYTKHU BPCMCHU OAUHAKOBEI.

I/ICCHGIIOBaHI/Ie 3aBUCUMOCTHU CHJIBI TPCHUSA CKOJBXCHUA OT CHJIbI HOPMAJIbHOI'O
JIABJICHUS.

Onpenenennie kodhduMeHTa TPEHUS CKOIBKECHHUS.

Onpenenenue kECTKOCTU MPYKUHBI.

OmnpeneneHuie paboOTHl CHIIBI TPEHUs NpPU PABHOMEPHOM JBIDKEHHM Teja IO
TOPU30HTAIILHON TOBEPXHOCTH.

Onpenenenne pabOThl CUJIBI YINIPYTOCTH MpPU HOIBEME Tpy3a C HCIOIb30BAaHHEM
HCIIOABUXHOI'O U ITOABUXKHOI'O 6JIOKOB.

H3ydeHue 3ak0Ha COXpaHEHHS YHEPTHUH.

Pa3znen 9. Mexanuuyeckue KoJJe0aHUsI U BOJHBI.

KonebarenpHoe aBmkeHne. OCHOBHBIC XapaKTEPUCTUKHU KOJIEOAaHWU: MEpPUOJ, YacToTa,
aMIuTyna. MareMaTudecKuil W NpPYKUHHBIA MasTHUKH. [IpeBpamieHne sHeprum mpu
KOJIEOATEILHOM JIBMIKEHHH.

3aryxarmue koneOaHus. BeiHyxneHHble koneOanus. Pesonanc. MexaHnueckue BOJHBIL
CgoiicTBa MexaHMYECKUX BOJIH. [IpomonbHbIE U TTONIEpEYHbIE BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHuueCcKue BOJIHBI B TBEPIOM TeJ€, CEICMUYECKHE BOIHBI.

3ByKk. ' poMKOCTh 3ByKa U BeICOTA TOHA. OTpakeHue 3ByKa. MHPpa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

1. HaOGmronenne kose0aHU TEN MO IEUCTBUEM CHITBI TSKECTH U CHIIBI YIIPYTOCTH.

2. HabGmonenue koseOaHuii Ipy3a Ha HUTH W Ha TIPY)KUHE.

3. HaGmronenue BIHYKICHHBIX KOJICOAHUH U pe30HAHCA.

4. PacnpocTtpaHeHue NPOAOJIbHBIX U MONEPEUHBIX BOJH (Ha MOJIEIH).

5. HaGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

. AKyCTHYECKUH PE30HAaHC.

Jlabopamopusie padomot u onvimel.

1. OmpenencHue YaCTOTHI U IEPHOAA KOJICOAHUN MATEMATHUECKOTO MasTHHUKA.

2. OrmpexeneHue 4acTOThI U EPHOA KOJIEOaHUH TPYKUHHOIO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TE€pHOJa KOJIEOAHW TOJBEIICHHOTO K HHUTH Tpy3a OT
JUIMHBI HUTH.

4. HccnenoBaHue 3aBUCHMOCTH IEpUOJA KOJIEOAHUIN MPYKUHHOTO MAasiTHUKAa OT MacChl
rpysa.

5. TlpoBepka HE3aBUCUMOCTH TEpHOJa KOJeOAHW Tpy3a, MOJBEIICHHOTO K HUTH, OT

Macchl Ipysa.



6. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh Iepuoja KojieOaHWi MPYXUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI.
7. H3mepenue yckopeHHs CBOOOIHOTO MaJCHUSI.
Paspnen 10. DiieKTpOMarHuTHOE 110J1€ ¥ 3JIeKTPOMArHUTHbIE BOJIHbBI.
DONEeKTpOMarHUTHOE MoJie. DJIEKTPOMAarHUTHbIE BOJHBI. (CBONCTBA AJIEKTPOMAarHUTHBIX
BoJH. llIkana 3neKTpoMarHUTHBIX BOJIH. Vcronb3oBaHue 37€KTPOMAarHUTHBIX BOJIH ISl COTOBOM
CBSI3HU.
DnexTpoMarHuTHas npupoaa csera. CkopocTs cBeTa. BolnHOBBIE CBOMCTBa CBETA.
Jemoncmpayuu.
1. CBoiicTBa IEKTPOMArHUTHBIX BOJIH.
2. BoJIHOBBIE CBOWCTBA CBETA.
Jlabopamopusie padomot u onvimel.
1. M3yuyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TeneoHa.
Paspnen 11. CBeToBbI€ sIBJICHHS.
JIyueBass monenb cBera. Mcrounuku cBera. lIpsmonuHeiiHOE pacnpoCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cseta. [Imockoe 3epkaiio. 3akKOH OTpa)XXKEHHUsI CBETA.
[Ipenomiienne cBeTa. 3aKoH HpenoMileHus cBeTa. IlonHOe BHyTpEeHHEE OTpaKEHUE CBETA.
Hcnonp3oBaHue NOTHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.
Jlunza. Xox nydeir B numH3e. Onruyeckas cuctema ¢oToamnmapara, MHKPOCKONA M
Teneckona. I'a3 kak ontudeckas cuctema. biim3opykocTs M JanbHO30PKOCTb.
Paznoxenne 6enoro cBeta B ciekTp. OnbiTel HptoToHa. ClloskeHUE CIIEKTPAIbHBIX IBETOB.
Hucnepcus ceera.
Jemoncmpayuu.
[IpsimonuHEHOE pacpocTpaHEHHUE CBETA.
OtpaxeHue cBera.
[Honyuenue n300paxxeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.
OnTHyeckuil CBETOBO.
Xon ntyuelt B coOuparomeit TuHse.
XoJ JIydel B pacCeuBarOLEH JIUH3E.
[Tonyuenune n300paxeHUi ¢ TOMOIIBIO JIUH3.

Lo ~NUhkWN R

. Ilpunnun nevictBus oToamnmnapara, MUKPOCKOIa U T€JIECKOMA.

10. Monpens riia3za.

11. PaznoxxeHue 6enoro cBeTa B CIIEKT.

12. Tlonydenue 0enoro cBeTa Npu CIOKEHUH CBETA Pa3HbIX LBETOB.

Jlabopamopusie padomot u onvimel.

1. HccnenoBaHue 3aBUCHMOCTH yIJla OTPaKeHUsI CBETOBOTO JIy4a OT yrja HaJeHusl.

2. UM3yyeHue xapaKTepUCTUK U300paxKeHHsI MPEIMETa B TUIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCHMOCTH YIJIa IIPEJIOMIICHUS CBETOBOTO JIyda OT yrja MaJcHUs Ha
TPAHULIE «BO31YX—CTEKIION.

[Tomy4yenune n300pakeHM ¢ TOMOIIBIO COOMPAOIICH JTNH3HI.

Onpenenennie POKYCHOTO PacCTOSHUS U ONTHUECKON CHIIBI COOMPAIOLIEH JINH3HI.
OMnBITHI 110 Pa3NIoKEHUIO OEIOro CBETa B CIEKTP.

OnbITHl MO BOCHPUATHIO I[BETa MPEIMETOB NMPU HMX HAOIIONEHUH Yepe3 IBETOBBIC
(GUIBTPBI.

Pa3nen 12. KeantoBble IBJICHHUS.

No wuk



OmnbiThl Pesepdopaa u nimanerapHas mozens aroma. Moaens atoma bopa. Mcnyckanue u
MOTJIOIICHUE CBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, Oeta- M ramma-usnydeHusi. CTpoeHHE aTOMHOIO sjpa.
Hyxinonnas wmopmens aromHoro sigpa. M3orombsl. PannoaktuBHble mnpeBpamieHus. Ilepuon
royrypacnaza aTOMHBIX sIIEp.

SAnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsAA0BOr0 U MAacCOBOTO YHCEN. DHEPIUs CBA3U
aTOMHBIX szep. CBs3p Macchl M dHepruu. Peakuum cuHTe3a M jAeneHus sanaep. VcTouHuku
sHepruu CosiHLa U 3BE3 L.

SAnepnas suepreTuka. JleiicTBUSA paJuOaKTUBHBIX U3JIyYEHUIN Ha )KMBbIE OPTAHU3MBI.

emoncmpayuu.

1. CnexTpbl U3JIy4EHUS U TOTJIOMICHHUS.

2. CnexTpbl pa3InYHbIX Fa30B.

3. CnekTtp Bomopoja.

4. HabmoneHue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOLUINX U3ITYYCHUH.

. Perucrpauust usnydeHuss npupoIHbIX MUHEPAJIOB U IIPOTYKTOB.

Jlabopamopnuie padbomul u onvimel.

1. HaGmroeHre CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIyUYEHUSI.

2. HccnenoBaHue TPEKOB: M3MEpPEHHE HSHEPTUM YACTHIBI [0 TOPMO3HOMY IyTH (IO

¢doTorpadusim).

3. Msmepenue pagnoakTUBHOTO (hoHa.

IHoBTOpPUTENBbHO-0000IAK0 LN MOXYJIb.

[loBTOpHUTENBEHO--00001AIOIUIT  MOJYAb TMpEJHA3HAYeH JUId CUCTEMaTH3alUu U
0000111eHUs TPEIMETHOTO COACPKAHUS U OIBITA JESTEIbHOCTH, IPUOOPETEHHOTO IPU U3YUCHUH
BCEro Kypca (pu3MKH, a Takke A MOATOTOBKH K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY I10
¢bu3nke st 00yJarOUINXCsl, BRIOPABIINX 3TOT y4eOHBINA TIPEIMET.

[Ipy wu3yyeHUHM JAHHOTO MOIYJS pEANU3yIOTCd M CHCTEMAaTU3UPYIOTCS  BUIbBI
JeSITETPHOCTH, HAa OCHOBE KOTOPBIX oOOecreuuBaeTcs JOCTHKEHME NPEAMETHBIX U
METalpeMETHBIX IJIAaHUPYEMbIX PE3yJIbTaTOB 00ydeHMsI, (OPMUPYETCS €CTECTBEHHOHAy4YHast
rPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCJECJAOBAHUS SIBICHUW NPUPOJABI U TEXHUKH,
OBIIQJICHUE YMEHHUSMHU OOBACHATh (PU3MUECKUE SIBICHUS, MPUMEHSS TOJy4YeHHbIE 3HAHMUSA,
pemaTth 3a/1a4u, B TOM YUCJI€ KaUeCTBEHHbBIE M SKCIIEPUMEHTAIIbHBIE.

[IpyHIMIIMATBHO NEATEIPHOCTHBIM XapaKTep AAHHOIO pa3jiela peaau3yeTcs 3a CU€T Toro,
YTO 00yUarOIUeCs BBINOIHAIOT 3a/1aHUS, B KOTOPBIX UM IIpeJIaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHUM pacro3HaBaTh U HAYYHO OOBSICHATH (PU3HUECKUE SIBICHUS
B OKpY’Karouen MpupoAe U NOBCEIHEBHOM KU3HU;

HCII0JIb30BaTh HAayYHbIE METOJbl MCCIIEJOBAHUS (U3NYECKUX SBJICHUH, B TOM YHCIE IS
MIPOBEPKHU THIOTE3 U MOTYyYCHHS] TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH, HaydyHbIE OCHOBHI HanOoJjiee BaXKHBIX JOCTHKCHHHA COBPEMEHHBIX TEXHOJIOTH,
HalpuMep, NPAKTUYECKOTO HCIIOJIb30BaHUS PA3JIMYHBIX HCTOYHUKOB DSHEPIMM HA OCHOBE
3aKOHA MIPEBPALLEHUSI U COXPAHEHUS BCEX U3BECTHBIX BU0B YHEPTUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne Qu3MKM Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAaNpaBlIeHO Ha
JTOCTHXEHUE TMYHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

B pesynbrare wn3yueHus (U3MKM Ha YpPOBHE OCHOBHOTO oO0mIiero oOpa3oBaHUs Yy
oOy4atorierocsi OyayT copMUPOBaHbI CIEAYIOIINE TMYHOCTHBIC PE3yIbTaThl B YACTH:
e 1) mIaTpHOTHYECKOr0 BOCIIMTAHMSI:

® — [IPOsIBJIEHUE MHTEpECa K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (hrznueckoi
HayKH;
® — [IEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX --(DU3UKOB;

e 2) rpa’maaHCKoOro u AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

® — TOTOBHOCTH K aKTUBHOMY YYacCTHIO B OOCYXIE€HUU OOIIECTBEHHO 3HAUMMBIX U STHUECKHUX
po0JieM, CBS3aHHBIX C IPAKTHYECKUM MTPUMEHEHUEM JOCTHKCHUN (DU3HKHY;

® — OCO3HaHHME BaXKHOCTH MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B ACSTEIILHOCTH YUEHOTO;

e 3)3CTeTHYECKOr0 BOCIMTAHMS:

® — BOCHPUATHE 3CTETUYECKUX KadecTB (PU3MUYECKON HAyKH: €€ TapMOHHUYHOTO MOCTPOCHHSI,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

¢ 4) IEeHHOCTH HAYYHOI'0 MO3HAHMS:

® — OCO3HAHHUE IEHHOCTH (U3MYECKON HAYKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS MHUPA,
OCHOBBI Pa3BUTHUA TEXHOJOTHH, BAXKHEHUIIIEH COCTaBIAIONIEH KYJIbTYPbI;

® — pa3BHUTHE HAYYHOU JI0O003HATEIHLHOCTH, MHTEPECA K UCCIIEAOBATENBCKON ACATEIBHOCTH;

e 5) dopmupoBaHus KYJbTYPHI 310POBbSI M1 IMOLMOHAJIBLHOI0 0JIATON Oy YU :

® — OCO3HaHHWE LEHHOCTH 0e30MacHOro o0pasza XKM3HH B COBPEMEHHOM TEXHOJIOTHUYECKOM
MHUpE, BaXXHOCTH MpaBHJI 0O€30MacHOr0 TMOBEACHHUA Ha TpPaHCIOpTE, Ha JOporax, c
AIIEKTPUIECKUM H TEIIOBBIM 000pPYIOBAaHUEM B IOMAIIIHUX YCIOBUSX;

e — chopMupoBaHHOCTH HaBbIKa pedeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMMOKY M TaKOTO
K€ TIpaBa y Jpyroro 4ejioBeKa;

e 6) TPyZ10BOr0o BOCIIMTAHUSA:

® — aKTHBHOE yYacCTHE B PEUICHUH MPAKTUYECKUX 3a/1a4 (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHu3aluy, Topojaa, Kpas) TEXHOJOTMYECKOM M  COIMAJbHOM HANpaBICHHOCTH,
TpeOyIOIMX B TOM YHCIe U PU3NIECKUX 3HAHUM;

® — HHTEpEC K MPAKTUYECKOMY MU3yUeHUIO Tpodeccuid, CBI3aHHbIX C (UBUKOM;

e 7)3K0JOrH4eCKOro BOCIIUTAHUS:

® — OpHCHTAalUMs Ha TpUMEHEHHEe (U3NYECKUX 3HAHWUW U1 pelieHus 3a7ad B 00JIacTu
OKPY’KaloIIe cpelibl, TUIAHUPOBAHUS TOCTYIIKOB M OLIEHKHM UX BO3MOXHBIX IMOCJEACTBUN
JUUISL OKPYXKAIOIIEH Cpeabl,

® — OCO3HaHMeE INI00ABHOTO XapaKTepa IKOIOTUIECKUX MPOOIeM U MyTeH X PelIeHus;

e §8) ajanTauMu K N3MEHSIOIHMCS YCJIOBHAM COUMATBLHOM U NPUPOIHON Cpeabl:

e — MOTPeOHOCTH BO B3aWMOJCHCTBUHM TMPHU BBINOJIHCHUH WCCICIOBAHUN U IPOCKTOB
(bU3UIEeCKOI HAPABICHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHX;

® — IOBBILIECHUE YPOBHS CBOEC KOMIETEHTHOCTH Yepe3 MPAKTHUECKYIO JI€SITEIbHOCTD;

e — noTpeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUI, B TOM 4ucie (HOpMyIHpPOBaTh HIEH,
MOHSITHS, TUTIOTE3bI O PU3HUECKUX 0OBEKTAX U SBICHUSX;



e — oco3HaHME JAe(PUINTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (PU3HKH;

® — [UIAHUPOBAHHE CBOET'O PA3BUTHUS B IPHOOPETEHUN HOBBIX (PU3NUECKUX 3HAHUH;

® — CTPEMJICHHE aHAJIU3UPOBAThH U BBISIBIIATH B3aUMOCBSI3U NIPUPO/bI, OOIIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

e — OICHKAa CBOUX JACUCTBUH C Y4YETOM BIMSAHUSA HA OKPYKAIOILYIO CpeLy, BO3MOKHBIX
[JIO0AIBHEIX [TOCIIEACTBUMN.

METAINIPEJMETHBIE PE3YJIbTATbHI

B pesympraTe OCBOCHHSI MpOrpaMMbl IO (U3WKE HA YPOBHE OCHOBHOTO OOIIEro
oOpaszoBanusi y oOyuwaromerocss OyayT cGOpMHpPOBAaHBI MeTamnpeaMeTHbIE Pe3yabTaThl,
BKJIIOUAIOIME TIO3HABATENIbHbIC YHUBEpCAIbHbIE Y4eOHbIE JIeHWCTBUSA, KOMMYHUKATHBHBIE
yYHHUBEpCaJbHbIE yUyeOHbIE IEHCTBUS, PETYIATUBHbBIE YHUBEPCAJIbHbIE YUeOHbIE 1EHCTBUS.

Ilo3HaBaTeabHBIE YHUBEpPCAJbHBIC yqeﬁnble JelcTBUA

ba3soBble Jiornyeckue a1eiicTBUs:
® BBIBIATH U XapaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKUA OOBEKTOB (SIBICHUN);
® YCTaHABJIMBATh CYHIECTBEHHbIN NMPU3HAK KJacCU(UKALUU, OCHOBaHUS Ui 0000IIECHHS
Y CPaBHEHUS;
® BBIABJISATH 3aKOHOMEPHOCTU M TPOTHUBOPEUHS B pacCMaTpUBAEMbIX (akTax, JAHHBIX U
HAOJIOICHUSAX, OTHOCAIIUXCS K (PU3NUECKUM SIBIICHUSM;
® BBIABIATH NMPUYMHHO--CJICICTBEHHBIC CBS3U TPU H3YUYCHHHM (PU3WYECKHUX SIBICHUA U
MPOLIECCOB, JI€JIaTh BBIBOJBI C MCIOJBb30BAHUEM JIEAYKTUBHBIX WU HHAYKTHBHBIX
YMO3aKTFOYCHHN, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3X (PH3UICCKUX BEITHYNH;
® CaMOCTOSITETbHO BbIOMpaTh cmoco0 pemieHUs y4eOHOM  Qu3Myeckoi 3amadu
(cpaBHEeHHE HECKOJIBKMX BAapUAHTOB PEIICHHUs, BHIOOpP HamOoJiee MOAXOMISIIETO C
y4€TOM CaMOCTOSATEIHHO BbIIEIEHHBIX KPUTEPHEB).
basoBbie ucciiefoBare/ibCKie AeHCTBUA:
®  JCIOJIB30BaTh BOIPOCHI KAK MCCIIEI0BATEIbCKU HHCTPYMEHT MO3HAHUS;
® TPOBOJUTH TIO CAMOCTOSITEJIBHO COCTaBJIEHHOMY IIJIAaHY OMNBIT, HECIOXKHBIN
buznyecKkuil IKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (PU3UYECKOTO SIBICHUS;
® OIEHUBATh Ha NMPUMEHUMOCTHh U JIOCTOBEPHOCTHh MH(POPMAITUIO, MOTYICHHYIO B XOJI€
MCCIIEA0BaHUS I SKCIIEPUMEHTA;
e caMOCTOSTeNbHO (opmynupoBaTh O0OOOIIEHUST Y BBIBOABI IO  pe3yjibTaTaM
MIPOBEIEHHOTO HAOIIOICHUS, OTIbITA, UCCIICIOBAHMUS;
® TIPOTHO3UPOBATH BO3MOXKHOE JajbHEHIIIee pa3BUTHE (PU3HMUYECKUX MPOIECCOB, a TAKXKE
BBIJIBUTATh MPENONI0KEHUS 00 UX PA3BUTUH B HOBBIX YCIOBHSIX U KOHTEKCTAX.
Pabora ¢ undopmanmueii:
® T[PUMEHATh PA3NUYHBIE METOJbl, MHCTPYMEHTHl U 3alpoChl NpU TMOUCKE U OTOOpE
MH(OPMALIMY WU TAaHHBIX C YIETOM MPEIOKEHHOM yueOHOo# (prusmueckoii 3anauu;
® aHANU3HUPOBATh, CUCTEMATU3UPOBATh U HWHTEPIPETHPOBATh MH(DOPMALHMIO PA3TUYHBIX
BUJIOB U (hOPM MPE/ICTABIICHUS,



CaMOCTOATENIBHO BBIOMpPATh ONTUMANBHYIO (OopMy TNpeacTaBieHHUs HHPOpPMALUU U
WITIOCTPUPOBATh pelIaeMble 3a/Ja4ll HECJIOXHBIMH CXEMaMH, JuarpaMMaMH, HHOU
rpadukoii U ©X KOMOMHAIIMSIMH.

KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJIbHLIC yqeﬁnble aeiicTBHUSA:

B XoJe oOCyxkaeHHs y4eOHOTro MmaTepuana, pe3yabTaToB JabOpaTOpHBIX padoT u
MIPOEKTOB 3aJaBaTh BOIPOCHI IO CYMIECTBY OOCYKIAEMOI TEMBbI ¥ BBICKA3bIBATh HJICH,
HalleJICHHBIC Ha PEIICHUE 3a/1a4d U TOIIep’)KaHue 0J1aroKeaaTeIbHOCTH OOIICHHUS,
COTOCTABJISITh CBOM CYXKICHUS C CYXICHHSIMH JPYIUX YYaCTHUKOB JHAJIOTA,
00OHapYXMBATh PA3TMYNUE U CXOJICTBO MTO3UIINA;

BBIPaXKaTh CBOIO TOYKY 3PCHUS B YCTHBIX U IMMCHbMEHHBIX TEKCTaX;

nyOJIMYHO  TPEJICTaBIATh  PE3yJIbTaThl  BBIMIOJIHEHHOTO  (PU3MYECKOro  OIbITa
(9KCTIEpUMEHTA, HCCIICIOBAHUS, IIPOCKTA);

MOHUMATh U MCIOJIB30BATh MPEUMYIECTBA KOMAaHIHOW M HHIWBUIYaJTbHOU pabOTHI
IIPU PEIICHNN KOHKPETHON (PU3NYECKOM MPoOIeMBbL;

NPUHUMATh [EIH COBMECTHOW JEeATEIbHOCTH, OPraHW30BbIBaTh JEUCTBUSA MO €&
JOCTIDKEHUIO: PACTIPEICNIATh POJIA, 00CYKIIAaTh MPOILECCHl U PEe3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHHS HECKOJIBKUX JIFOICH;

BBITIOJTHATh CBOIO YacTh PA0OOTHI, JIOCTHUTas KadeCTBEHHOTO pe3ysibTaTa MO CBOEMY
HaIPaBJICHUIO U KOOPJAUHHUPYS CBOM JCHCTBHUS C APYTUMH YJICHAMU KOMaH/IbI;
OIICHWBATh KA4YeCTBO CBOETO BKJIAJa B OOMMHA MPOIYKT TIO KPUTECPHUSIM,
CaMOCTOSITEIEHO CPOPMYITHUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasituBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

Camoopranuszaums:

BBISABIISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsX, TPEOYIOUINX IS PEIICHUs
(bU3nIeCKUX 3HAHUM;

OPUCHTHUPOBATLCA B Pa3JIMYHBIX IMMOAXOAAX HNPHUHATHUA peIHCHHfI (I/IHI[I/IBI/IZIyaJIBHOe,
NPUHSATHE PEIICHHS B TPYIITE, IPUHSATUE PEIICHUI TPYIIIOi);

CaMOCTOSITEIBHO COCTaBJSITh ANTOPUTM pEIIeHUs (U3MYECKON 3aJaud WIM TUIaHa
UCCIIC/IOBAHMSI C YYETOM HMMEIOLIMXCS PECYpPCOB U COOCTBEHHBIX BO3MOJKHOCTEH,
apryMEHTUPOBATh IIPEIIaracMble BAPUAHTHI PELLICHU;

JienaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’IL, 3MOLNOHAJIBHBIA HHTEJLJIEKT:

JlaBaTh aICKBaTHYIO OLICHKY CUTYallUH U IPeJJIaraTh IUIaH €€ U3MCHEHMS,

OOBSACHATh MPUYUHBI JIOCTHIKEHUS (HEJOCTHKEHHS) pe3yJlbTaToOB JAESTENIbHOCTH,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCUTBH KOPPEKTHBBI B JEATEIBHOCTH (B TOM YHCJIE B XOJ BBIOJHEHUS (PU3NIECKOTO
UCCIIEIOBAaHUSI WIM NPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIbCTB, M3MEHMBLIMXCS
CUTYaIlUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUSIM;

CTaBUTh ce0s1 HA MECTO APYroro 4yesjoBeKa B XOJE CIIOpa WIN AUCKYCCUU Ha HAyYHYIO
TEeMy, IOHUMATbh MOTHBBI, HAMEPEHUS U JIOTUKY APYIoOro;

IIpU3HaBaTh CBOE MpaBO Ha OWIMOKY MpU peleHUH (PU3MYECKUX 3aJad WU B
YTBEPKACHUIX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBO JPYroro.



HNPEIMETHBIE PE3YJIBTATHI

K konny oOyueHus B 9 kJiacce mpeaMeTHbIE pe3ysabTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaThb C(HOPMUPOBAHHOCTDH Yy OOYUAIOLIUXCS YMEHHIA:

WCIIOJIb30BaTh TIOHSATHUSA: CHUCTEMa OTCYETa, MaTepHalbHAs TOYKa, TPACKTOPHS,
OTHOCHUTENIbHOCTh MEXaHUYECKOTro IBMXKEeHUS, nedopmanus (ynpyras, miacTHueckas),
TpEHUE, IEHTPOCTPEMUTEIHLHOE YCKOPEHHE, HEBECOMOCTh U IMEPErpy3KH, IECHTP
TSKECTH, aOCONIOTHO TBEPAOE TENOo, LEHTP TsHKECTH TBEPIOro Tesla, paBHOBECHE,
MEXaHWYeCKHe Koyue0aHusi U  BOJIHBI, 3BYK, HH(pPa3ByK H  yIbTPa3BYK,
AJIEKTPOMATrHUTHBIE BOJIHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl WCIYCKaHWs W TOIIOIeHHs, aibda-, Oera- W ramma-
W3IIy4€HHMs], U30TOIIbI, SIACPHAsI SHEPIeTHKA;

pa3nuyath SBJICHHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKECHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE ABMKEHHE, CBOOOTHOE MAaJIcHUE Tell, PABHOMEPHOE
JIBIDKEHHE TI0 OKPYKHOCTH, B3aUMOJICCTBHE TeJ, PEAKTUBHOE JIBIKCHHE,
Kosie0aTenbHOE JBIKEHUE (3aTyXalolllde M BBIHYXKICHHBbIE KoJeOaHUs), pPEe30HaHC,
BOJIHOBOE JBWXKEHUE, OTpa)XC€HUE 3BYKa, MPSIMOJMHEWHOE PpPaCHpPOCTpPaHEHHUE,
OTpaXeHHE U MPEJIOMIIEHHUE CBETA, MI0JTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKeHUe
0emoro cBera B CIEKTP M CIOXEHHE CHEKTPalbHBIX I[BETOB, AMCIIEPCUS CBETa,
€CTECTBEHHAS PAJMOAKTUBHOCTh, BO3HUKHOBEHUE JIMHEWYATOTO CIIEKTPAa W3TyYCHUS )
[0 OINKCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIMX
JTaHHOE (PU3MYECKOE SIBICHHUE;

pacro3HaBaTh MPOSIBJICHUE N3YYEHHBIX (PU3UUECKUX SBICHUHA B OKPYKArOIeM MHUpE (B
TOM uHclie (pU3MYecKue SIBICHUS B MPUPOJIS: MPUIMBLI U OTIUBHI, JABIKEHUE IJIAHET
ConHEYHOM CHUCTEMBI, PEaKTUBHOE JIB)KEHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MIIETpSICEHHE, CEHCMUYECKHE BOJIHBI, IIYHAMH, 03XO, LIBETa TEl,
ONTUYECKUE  SBICHUS B  MPHUPOJAE, OHOIOTUYECKOE  JEHCTBHE  BUIAMMOTO,
yIbTPaQHOIETOBOTO M PEHTICHOBCKOTO HW3JyYE€HUW, €CTECTBEHHBIN pPaTlOaKTUBHBIN
dboH, KOCMHUYECKHE JIy4d, pAAHMOAKTHUBHOE MW3JIyY€HHE TPUPOIHBIX MHUHEPAJIOB,
JIEWCTBHE PAJAMOAKTUBHBIX U3JIYUEHUM HA OPraHU3M YE€JIOBEKa), MPU ITOM MEPEBOJAUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYI0, BBIJCISITH CYIIECTBEHHBIC CBOWCTBA (TMPU3HAKU)
(bu3MYECKUX SIBICHUN;

ONMCHIBATh U3yYEHHbIEC CBOMCTBA TeN U (U3NYECKUE ABJICHUS, UCIIONIb3Ys (PU3NYECKUE
BEJIMYMHBI (CPEeIHsSE U MIHOBEHHAs CKOPOCTb Tejla MPU HEPaAaBHOMEPHOM JBHKECHHH,
YCKOpEHHE, MepeMelleHne, MyTh, YIioBasi CKOpOCTb, CHJIa TPEHUS, CUJIa YIPYrOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MaJCHHs, BEC Tesa, UMITYJIbC Tela, UMITYJIbC
CHWJIBI, MEXaHWYeCKasi paboTa U MOIIHOCTb, OTCHIIMATbHASI SHEPTHSI TeJa, MOAHITOTO
HaJ[ TIOBEPXHOCTHIO 3€MJIH, MTOTEHITHATBHAS SHEPTHUs CXKATON MPY>KUHBI, KHHETHYECKas
SHEprusi, TMOJHAs MeXaHW4ecKash HHEeprusi, MepuoJ M YacToTa KoieOaHuM, ATUHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, MMOKA3aTeIb MPEIOMIICHUS
cpenpl), MPU ONUCAHWH TPABUIBHO TPAKTOBATh (PU3UYECKHN CMBICT HCIOIB3YEMBbIX
BEJIMYMH, O0O3HAUEHUS U EIUHUIBI (PU3UUYECKUX BEIMYUH, HAXOIUTh (HOpMYIbI,
CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYMHY C APYTMMH BEJIMYMHAMU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJINYHH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUECKHE SBICHUS U MPOIECCHI, UCTIOJIB3YS 3aKOH
COXpaHCHHS DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHHS, MPUHITUI CYIEPIO3UINH CHII,
MPUHLIUI OTHOCUTENbHOCTH ["anues, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS UMITYIIbCa,
3aKOHBI OTPKECHHUS W TMPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHUS 3aps/lOBOTO U
MacCcoOBOIO YHCEJI TpHU SIEPHBIX peaKIUsiX, IpPU OSTOM JIaBaTh CIIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3alMCHIBATH €M0 MAaTEMATHYECKOE BBIPaKEHHE;

OOBSACHATH (pU3MUECKHE MPOIeCCHl W CBOMCTBA TeJl, B TOM YHCIE€ M B KOHTEKCTE
CUTyalluii  TPAaKTHKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH  MPUUYUHHO--
CJICZICTBEHHBIC CBSA3HU, CTPOUTH O0BSICHEHNE U3 2—3 JIOTMYECKHUX IIIaroB ¢ OMOPOM Ha 2—
3 u3y4YeHHBIX CBOWCTBA (PU3MYECKHX SBICHUM, (PUINYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;

pemaTh pacuéTHhIC 3a]1a4M (ONMPAIONINECcs Ha CUCTEMY U3 2—3 YpaBHEHMIA), UCTIOJIb3Ys
3aKOHBI W (DOPMYIBI, CBS3BIBAIONINE (U3NYECKUE BEIMYMHBI: HAa OCHOBE aHAlM3a
YCIIOBUSl 3a/layd 3allChIBaTh KPaTKOE YCJIOBHE, BBIABISATH HEAOCTAIOUIME WIIN
M30BITOYHBIE JaHHbBIE, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOAUMBIC Ui PEIICHUS,
MPOBOJIUTH pacuy€Tbl W OICHUBATh PEATUCTUYHOCTH TMOJIYYEHHOTO 3HAYCHUS
(U3UIECKON BEITMYHHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh MPH IMOMOIIU (PUINIECKUX
METOJIOB,  MCIIOJIb3ysd  ONHCAHHE  MCCIEAOBaHUS,  BBIIEIATH  MPOBEPSIEMOE
MPENONIOKEHNEe, OIICHUBATh MPABWJIBHOCTh TMOPSAKA MPOBEICHUS HCCIEIOBAHUSA,
JIeJIaTh BBIBOJIBI, HHTEPIIPETHUPOBATH PE3YIIBTATHI HAOIIOICHUHN U OTIBITOB;

MIPOBOJIMTH OMBITHI MO HAOIOCHUI0 (PU3UUYECKUX SBICHUN WM (PU3NIECKUX CBOHCTB
Ten (M3ydyeHue BTOpOro 3akoHa HeloTOHA, 3aKOHA COXpaHEHUS YHEPTUH, 3aBHCUMOCTD
nepuoja KojiebaHui Npy>KUHHOTO MAasiTHUKA OT MAacChl rpy3a U )KECTKOCTU MPYKUHBI U
HE3aBHCHMOCTh OT aMIUIATY bl MAJIBIX KOJICOAHUH, MPSIMOIIMHEHHOE PAaCIIPOCTPAHECHUE
CBETa, pa3JIoKEHUE Oeloro cBeTa B CIHEKTpP, HM3yYECHUE CBOWCTB H300pKCHHS B
IUIOCKOM 3€pKajieé M CBOWCTB HW300pakKeHHs IMpeAMeTa B coOMparolieil IuH3e,
HaOIIOJICHUE CIUIOMIHBIX M JIMHEWYaThIX CIEKTPOB W3IYYEHHS): CaMOCTOSITEIBHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO HAOOpa 000PYIOBaHMSI, ONTUCHIBATh X0/ OTIBITA U
€ro pe3yibTaThl, ((OPMYIHPOBATH BHIBOIBL;

MPOBOJIUTH TIPH HEOOXOIUMOCTH CEpPHUI0 TPSMBIX H3MEPECHHM, OMpEeNensis CpenHee
3HaYCHUE H3MEPAEMON BEMMUYUHBI ((POKYCHOE pACCTOSHHME COOUpAroIIe IJWH3HI),
000CHOBBIBATH BEIOOP crioco0a u3MepeHus (M3MEPUTEIIBHOTO MPUO0pa);

MPOBOJIUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (U3MUYECKUX BEIWYHH C HUCIOJIB30BaHUEM
NPSIMBIX  M3MEPEHUH (3aBUCHUMOCTh IIyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
IBKEHUM 0Oe3 HauaJbHOW CKOpPOCTH, TMepuoaa KoyieOaHWH MaTeMaTH4ecKoro
MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yrja OTPa)XCHHs CBETa OT yrja MajcHHs U
yriia MpeJoOMIICHHs OT yrija MajeHus): MIaHUPOBATh MCCIIEIOBAHUE, CAMOCTOSITEIHHO
coOupaTh yCTaHOBKY, (UKCHPOBATh PE3yAbTaThl IOJYYEHHOH 3aBUCHUMOCTHU
(GU3HYECKUX BEIWYHH B BUAC TaOMUI] U TpadUKOB, JeJIaTh BBIBOIBI MO pe3yabTaTaM
UCCIIEIOBaHMUS;

MPOBOJINTH KOCBEHHBIE W3MEpEHHsS (U3UYECKUX BEIHUYUH (CpeaHssi CKOPOCTh U
YCKOpEHHUE Tefla MPU PaBHOYCKOPEHHOM JABI)KEHUHU, YCKOpPEHHE CBOOOAHOIO MaJeHUs,
KECTKOCTh TPYKUHBI, KOOPPUIIMEHT TPEHUS CKOJIBKEHUS, MEeXaHWYeckas pabora u
MOIIHOCTb, 4YacTOTa MW TEPUOJ KOJICOAaHWH MAaTeMAaTHUYECKOTO U TMPYKUHHOTO
MasITHUKOB, OITHYecKas cuia coOuparomie JMH3bI, pPaJAMOaKTUBHBIMN  (oH):



IUTAHUPOBATh HU3MEPEHHUs, COOMPATh SKCIEPUMEHTAIbHYI0 YCTAHOBKY W BBHITIOJIHSTH
U3MEPEHUs, CIeqys MPEATOKEHHON MHCTPYKIMH, BBIYUCISATH 3HAYCHHUE BEIMYUHBI U
aHAIM3UPOBATh IMOJNyYEHHBIE pE3ylbTaThl € Y4YETOM 3aJaHHOM IOTrPEHIHOCTH
U3MEPECHU;

coOJIfoaTh TpaBWIa TEXHUKH OE30MacHOCTH TIpu  paboTe ¢ JabopaTOPHBIM
o0opynoBaHuEM;

pa3nuyaTh OCHOBHBIE TNPU3HAKM H3YYEHHBIX (U3NYECKUX MOJeNel: MaTepHhalibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYEUHBbIM MCTOYHUK CBETA, JIy4d, TOHKas JIMH3A,
IUTAHEeTapHasi MOZEJIb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO $/1pa;

XapaKTepu30BaTh MPUHIUIBI JACHCTBUS H3YYCHHBIX TMPUOOPOB U TEXHUYECKUX
YCTPOKMCTB C OMOPOW HA UX OMHCAHUS (B TOM YHCJIE: CIIUAOMETP, JATIYHKH TTOJIOKEHHS,
pPacCTOSIHUA U YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKH, IEPUCKOI, (poToanmapar, ONTHYECKUE
CBETOBO/Ibl, CIIEKTPOCKON, MJO03MMETp, KaMepa BuibcoHa), HCIONIB3ys 3HAHUS O
CBOMCTBaX (PU3UYECKUX SBICHUN U HEOOX0AMMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;
UCTOJIb30BaTh CXEMbl U CXEMAaTHUHbIE PUCYHKH M3YYEHHBIX TEXHHYECKUX YCTPOWCTB,
M3MEPUTENIbHBIX MPUOOPOB U TEXHOJIOTMYECKUX MPOLECCOB MPU PEIICHUU Yy4eOHO--
NPaKTUYECKUX 3aJ]]a4, ONTUYECKUE CXEMbl JJIS MOCTPOCHHS M300paKeHUH B MIJIOCKOM
3epKajie ¥ COOMpAIOLIEH TNH3E;

MPUBOJUTH TNPUMEPH (HAXOAUTh MHQPOpPMAIMI0 O MpHUMEpax) MPAKTHUECKOTO
UCTIOJIb30BaHUsl (PM3MUECKUX 3HAHMM B TIOBCEAHEBHOW KHM3HM M OOECTICYEeHUs
0e30MmacHOCTH NpU OOpalieHMH C OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHsI 3/I0pOBbSi M COOJIOAEHUS HOPM SKOJOTHYECKOrO TIOBEJICHHS B
OKpYXarollei cpeae;

OCYIIECTBIISATh TMOUCK HWHpopManuu (Qusudeckoro coaepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (DOPMYNIHPYsI MOMCKOBBIM 3alpoC, HAXOAUTh IYTHU OIpPEIeTICHUs
JIOCTOBEPHOCTH IMOJIyYEHHOM MH(POpPMALlMM Ha OCHOBE WMEIOIIUXCS 3HAaHUUH U
JIOTIOTHATEIILHBIX HCTOYHUKOB;

MCIIOJIb30BATh MPH BBIMOJIHEHUH Y4eOHBIX 3aJaHUi HAyYHO--TIOMYJISAPHYIO JIUTEPaATypy
($U3NUECKOTO Cofep)KaHus, CIpPaBOYHbIE MaTepualbl, pecypchl cetu HHTepHer,
BJIAJIETh MPHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHHs WHGOpPMAIMU W3
OJIHOW 3HAKOBOW CHCTEMBI B IPYT'YIO;

co3/1aBaTh COOCTBEHHbIE TUCHbMEHHbBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE MH(pOpMaluu
U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COAEpKAHMS, MyOIUYHO MPEICTaBIATh
pe3yabTaThl MPOEKTHONW WMJIU HCCIIEI0BATENIbCKON NIEATEIbHOCTH, IPU 3TOM I'PaMOTHO
WCIIONIb30BAaTh M3YUEHHBIM TMOHSATUIHBIA ammapaT H3y4yaeMoro pasnena (QU3UKd U
COIIPOBOKIATh BBICTYIUIGHHE NpE3eHTalMeld ¢ Y4€ToM OCOOEHHOCTEeH ayauTopuu
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
HaunmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Kontpoabusie | IlpakTnyeckue (mucpp )
NMporpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3znen 1. Mexann4veckue siBJeHUsI
11 MexaHn4ecKoe ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIHCAHHUS https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.2 B i 20 1 3
SAIMOACHCTRHE TET https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1. 1
3 3aKOHEI COXpaHCHIA 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3zgen 2. Mexann4yeckue KoJ1e0aHnus U BOJTHBI
but6mmoreka [IOK
2.1 M 0 7 3
CXATITCCIIE KOTChaHHA https://m.eds00.ru/7f41ada6
bubmuoreka [JOK
2.2 M .3 8 1 3
CXAHITICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3nen 3. DjieKTPOMATHUTHOE TI0J1€ ¥ JJI€KTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHuTHOE MOJIE U 6 9 bu6mmoreka [IOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pa3znen 4. CBeToBbIE AABJIEHHSI
4.1 3aKOHbI paclpoCTpaHEHMsI CBETA 6 2 bubmmorexa [LIOK



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

but6mmoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
Bbub6mmoreka [IOK
4.3 Pasnoxxenue 6emoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7fALadat
Htoro no pazneny 15
Pa3nen 5. KBanToBble siBJIeHHsI
Bbu6mmoreka [JOK
51 Hcnyckanue u MoryiomneHne CBeTa arToMoM 4 1 htts://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
>2 CTpoetiHe aToMHOrO s1pa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
. A 7 1
5.3 JEpHBIC PEaKIIUU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTOpuTEIbHO-00001IAOINIT MOYJIb
6.1 [ToBTOpeHue u 00001IeHNE CoAepKAHUS 9 5 bu6nuorexa [LIOK
' Kypca ¢pusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHHUE

9 KVIACC
KoaunuyecrBo yacos DJIEeKTPOHHBIE
Ne uudpossbie
Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThbI padoTbI
pecypchbl
1 Mexanndeckoe aBuxeHue. MartepuanbHas 1
TOYKa
5 Cucrema orcuetra. OTHOCUTEIBLHOCTD 1 bubmmoreka [IOK
MEXaHNYECKOI'0 IBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPSMOJIMHEHHOE JBUKEHHUE 1 bubmmorexa IOK
P P A https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE IPSIMOJTHHEHHOE IBIKEHUE. 1
CpenHsisi U MTHOBEHHAsl CKOPOCTh
5 [IpsimoniHETHOE PaBHOYCKOPEHHOE 1 bu6mmoteka [IOK
JBIDKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CKkopocTh NPSIMOIHHEHHOTO
6 PaBHOYCKOPEHHOTO JIBIKEeHHUS. [ "paduk 1
CKOPOCTH
Jlaboparopnas padota "Onpenenenue
7 CKO peHI/IE Tenf npu aBHOPCKO €HHOM 1 1 bubmmorexa [IOK
YEKOP PP . YEROP " https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW TIOCKOCTH
8 CBoOojHoe mageHue tei. OnbITel [amwies 1
PaBHOMEpHOE JBIKEHUE TIO OKPYKHOCTH.
9 [Tepuo I/I: gacTora oopa CHHﬂpJ}_][);I(HCﬁHaﬂ u 1 bubmorexa OK
pHoL pati ' https://m.edsoo.ru/ff0ael176
YIJI0Basi CKOPOCTH
10 LleHTpOoCTpEeMUTENTEHOE YCKOPEHHE 1
. bu6mmoreka [JOK
11 Ilepssiit 3akoH HproToHA. BexTop cuitbl 1 nommorexka I

https://m.edsoo.ru/ff0ae612



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HetoToHa. bubnmnoreka [JOK
PaBHopelicTByrOIIas cuiia https://m.edsoo.ru/ff0ae72a
13 Tpernii 3axoH HetoTona. Cynepro3unus cui Eg&?ﬁ;f;;fﬁﬁf 086982
14 Pewienue 3a1a4 Ha IpUMEHEHUE 3aKOHOB bubnuotexa [JOK
HeroToHa https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocts. 3akok I'yka E;I[?s?;r?]?:;(sig rOu}:anecaZ
16 Pemenue 3anay mo Teme «Cuia ynpyroctu»
17 JlabopaTtopHast pabota «OnpeneneHue bubnmnoreka [JOK
KECTKOCTHU IPYKUHBD https://m.edsoo.ru/ff0aee28
bubnmnoreka [JOK
18 Cuna Tpeis https://m.edso:)_.[ ru/ff0af738
bu6mmoteka [IOK
19 Pemenue 3amau mo reme «Cuiia TpeHUS» https://m.e dSO(])_.[:a IF10afa26
20 JlaboparopHuas padota "Onpenencnue bu6mmoreka [IOK
Kod((UIIMEeHTa TPEHUS CKOJILXKCHHUS" https://m.edsoo.ru/ff0af8be
21 Pemenwne 3agau mo Teme "3akonsl HeroToOHA. bubanoreka LIOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ffOafb8e
29 Cura TSKECTH ¥ 3aKOH BCEMUPHOTO bubnmnoreka [JOK
TATOTEHUS. Y CKOpEHUE CBOOOTHOTO TaICHUS https://m.edsoo.ru/ff0af044
Ypoxk-koHpepeHmus "JBrkeHue Tes BOKPYT
23 rpaBuTanmoHHoro neHTpa (CoaHeyHas
cucrema). ['amaktukun"
24 Pemenue 3agau mo reme "Cua TSHKECTH U bubmuoreka [JOK
3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
o5 [lepBas kocMHuueckas CKOPOCTb. bu6mmoreka [JOK

HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
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/ff0af5f8
https://m.edsoo.ru/ff0af33c

PaBHOBecHe MaTepUaIbHOM TOUYKH.
AGcomoTHO TBEpIOE Tesno. PaBHOBecHe

bubmuoreka [JOK

26
TBEPAOIO TENA C 3aKPEITIEHHONW OChIO https://m.edsoo.ru/ff0afe36
BpallICHUS
27 MowmenT cunbl. LeHnTp TsokecTn
28 Pemenue 3amay mo reme "MOMEHT CHJIBL. bubmunorexa LIOK
Lentp TsxecTn” https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOIBHON pabOTe MO TeMe
29 "MexaHn4ecKoe JBUKEHUE bubmmorexa [IOK
y 8 | ' https://m.edsoo.ru/ff0b0408
BzaumozelictBue Ten
KonTponbHas pabota no teme
30 "MexaHU4YecKoe JBUKEHUE bubmorera LIOK
. 8 | ' https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue ten
Nmnynbce Tena. Umnynbe cuibl. 3akoH
31 COXpaHEHHsI UMITYJIbCa. YTIPYToe U bubmmorexa LOK
P Y o 20 https://m.edsoo.ru/ffOb07fa
HEYNPYroe B3auMOJICHCTBUE
32 Pemenne 3amau no teme "3aK0H COXpaHEHUS bu6anoreka LIOK
umiyisca' https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepeHnus "PeakTuBHOE ABIKEHNE
B IIPUPOJIE€ U TEXHUKE"
bub6naunorexa LIOK
34 M
CXAHHHECKas PAOOTA H MOWIHOCTH https://m.edsoo.ru/ffOb0a84
35 PaboTa cuitbl TSKECTH, CHITBI YIPYTOCTH H bubmuoreka [IOK
CHUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora «Onpenenenue
36 paboThI CUJIBI TPEHUS TIPU PABHOMEPHOM

JBHXXCHHUHM TCJIa I10 FOpHSOHT&J’ILHOﬁ
IMOBEPXHOCTU»



https://m.edsoo.ru/ff0afe36
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/ff0b0a84
https://m.edsoo.ru/ff0b0db8

Cpsi3b aHepruu u padoTsl. [loTeHnuansHas

37
SHEpPTrHUs
Kunernueckas sneprus. Teopema o bu6muoreka [IOK
38 .
KMHETUYECKOU DHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHHUs SHEPTHH B MEXaHHUKE
40 JlabopaTtophnast pabota «/3ydeHnue 3aKoHa bu6mmoreka [IOK
COXPAaHEHUS SHEPT UM https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoE NBUKECHUE H €TO bu6anoreka LIOK
XapaKTePUCTUKHU https://m.edsoo.ru/ffOb1858
42 3aTyxaroiue Kojaebanus. BeinyxeHHbIe bu6mmoteka [IOK
Kkosebanus. Pe3onanc https://m.edsoo.ru/ffOb20f0
43 MareMaTH4ecKuil ¥ NPY>KUHHBIA MasITHUKU
Ypok-uccienoBanue «3aBUCUMOCTh TIEPHOIA
44 KOJIeOaHUI OT KECTKOCTH II WHEI U MacCCEI bubnmorexa LHOK
Py https://m.edso0.ru/ff0b197a
rpy3a»
45 [IpeBparlteHre SHEPTUU TIPU MEXAHUUECKUX
KOneOaHmsIX
JlabopaTopHas padora «OmpenencHme
46 qaCTopTH Hpne IfO a KoneGaiHﬁ I WUHHOT'O bubmmorexa [OK
PHOA Py https://m.edsoo.ru/ffOblaec
MasgTHUKA»
JIaGoparopnas padora «IIpoBepka
47 HCSaBII)/ICI/H\IZOCTI/IpHe nozaa II:OJ'Ieé)aHI/If/'I rpysa bubmmorexa [OK
PHOA py3a, https://m.edsoo.ru/ffOb197a
MIOJIBEIIICHHOTO K HATH, OT MacChI TPy3a»
Mexanuueckue BOJIHEL. CBOKMCTBA
48 MeXaHUYeCKHUX BOIH. [IpomonsHEIE 1 bubmorexa LIOK
- poA https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIC BOJIHBI
49 VYpok-koHpepennus "MexaHUUYEeCKHE BOTHBI

B TBEpI0M Tene. CeiicMudeckre BOTHBI"



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

50

3Byk. Pacnipoctpanenue u oTpakeHue 3ByKa

Ypok-uccienosanue "HalOronenne

o1
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
59 ['poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUUYECKUI pe30HaHC
VYpok-koudepenuus "YnpTpa3sByK u bu6mmoreka [IOK
53 "
uH(]pa3ByK B IPUPOJIE U TEXHUKE https://m.edsoo.ru/ffOb23ca
[ToaroroBka K KOHTPOIBHON pabOTe MO TeMe
54 "3akoHbI coxpaHeHus. MexaHnueckue bubmroreia LIOK
P " https://m.edsoo.ru/ff0b25f0
Kosie0aHus U BOJIHBI
KonTponbHas pabota o Teme "3aKOHBI
55 coxpaHeHwus. MexaHnueckue KoneOaHus u
BOJIHBI"
56 DIEeKTPOMarHuTHOE TOJIE. bubnmnoreka [JOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3IEKTPOMAarHUTHBIX BOJTH
Ypok-kondepennus "[lkana
58 3JIEKTPOMArHUTHBIX BOJIH. Mcnionb3oBanue bubnmoreka [JOK
AJIEKTPOMATHUTHBIX BOJIH JJIs COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3u"”
VYpoxk-uccnenosanue "M3ydyeHne cBOMCTB
but6mmoreka [IOK
99 AIIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO
.\ https://m.edsoo.ru/ff0b2c6c
MOOWIBHOTO TenedoHa
50 Pemenue 3a1au Ha onpeieIeHUE YacTOThI U
JUTHHBI 3JIEKTPOMAarHUTHON BOJTHBI
61 DneKTpoMarHuTHasi Ipupojaa CBeTa. bu6mmoreka [JOK
CkopocTth cBeTa. BosiHOBBIE CBOWCTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Hctounuku ceta. [Ipsmonuneiinoe bubmuoreka [IOK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

pacnpocTpanenue cBeta. 3atMenus CoJHIa U
Jlynb1

https://m.edsoo.ru/ff0b3658

3aKoH OTpake€HUs CBeTa. 3epkaia. Pemenue

bubaunorexa LIOK

63 3a/1a4 Ha MPUMEHEHHE 3aKOHA OTPAKCHUS httos://m.edsoo.ru/FOb38cA
cBeTa
64 [Ipenomienue cBeTa. 3aKOH MPEIOMIICHUS bubmmorexa LIOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 HCHOJ‘ILSOBZT{II)/IC nonHorIZ) BHYTPEHHETO bubmoreia LIOK
https://m.edsoo.ru/ff0b3c5c
OTPaKEHHSI B ONITUYECKUX CBETOBOJIAX
Jlabopartopnas padota "UccnenoBanue
66 3aBUCHMOCTH YTJIa IPETIOMIICHUSI CBETOBOTO
Jy4a OT yIJia MajieHus Ha TpaHule "BO3yX-
CTeKI0"
Vpok-koupepennus "Micronp3zoBanue
67 MOJTHOTO BHYTPEHHETO OTPAXKCHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBSI3b"
butmmoreka [IOK
68 JInn3el. OnTudeckas cuiia JUH3bI httos://m.edsoo.ru/FOb3f2c
. but6mmoreka [IOK
69 [TocTpoeHne n300paXeHMA B TUH3AX httos://m.edsoo.ru/ffOb44da
Jlaboparopnas pabota "Onpenenenue
70 (bOKycpHorE paCCpTOHHI/IH " Oli'ITI/I‘{eCKOP'I CUJIBI Bubmroreia LIOK
. https://m.edsoo.ru/ff0b4206
cobuparonieit JIMH3bI"
71 Ypok-koHpepermus "OnTuaeckne TMH30BbIC bu6mmoreka [IOK
npubopsr" https://m.edsoo.ru/ffOcOa7e
72 ['ma3 kak ontuveckas cucrema. 3peHue bubamorexa [IOK

https://m.edsoo.ru/ff0b4684
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Ypok-kondepennus "Jledextsr 3penus. Kak

73 "
COXPaHUTD 3PCHHE
Pasnoxxenue 6enoro ceera B crieKTp. ONBITHI
74 Hrrorona. CrnoskeHre CeKTpalbHBIX IIBETOB bubamorexa TIOK
' P t ' https://m.edsoo.ru/ff0c0f4c
Hucnepcus cBera
Jlabopartopnas pa6ota "OmnbITH 11O
75 Pa3IOoKEHUIO OCIIOTO CBETA B CIIEKTP H bu6mmoreka [IOK
BOCIIPUSITHIO LIBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0c0e2a
HAOJI0/IEHUU Yepe3 I[BETOBbIE GUIBTPHI"
Ypoxk-nipaktukym "BosiHOBBIE CBOMCTBA
76 CBeTa: AMCIIepCHs, HHTEp(epeHIns U
nudpaxius'
77 OmneiTel Pesepdopaa u maanerapHast MOAeNIb bubnuorexa [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma bopa
79 Hcmyckanue U MOIJIONICHUE CBETa aTOMOM. bu6nuorexa [IOK
KBauTel. JInneiiyaTeie CIIEKTPHI https://m.edsoo.ru/ff0c144c
Ypok-nipaktukym "HabimtoieHre crieKTpoB bubnmoreka [JOK
80 "
UCITYCKaHHUs https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE M €€ BUIIBI bubmmorexa [IOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siipa. Hykionnas bubnuorexa [JOK
82
MOJIeJIb https://m.edsoo.ru/ff0cl18ac
bu6anoreka LIOK
P .U
83 aJIM0aKTUBHEIC MpeBpalieHus. M30Tonsr httos://m.edsoo.ru/ffoclald
84 Pemenwne 3agau mo teme: "PagnoakTUBHBIC bu6anoreka LIOK
npeBpaiieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuox momypacmana
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86 Ypok-koHbepenius "PagnoakTHBHBIE bubnmnoreka [JOK
M3JIy4E€HMs B IPUPOJE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakiuu. 3aKOHbI COXPAHEHUS bu6nuorexa [IOK
3apsiA0BOTO U MAaCCOBOT'O YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBA3U aTOMHBIX siiep. CBsA3b Macchl bubmmoreka [JOK
Y DHEPIUH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3anau o teme "SAnepusie peakipn”

90 Peakuuu cunTesa u nenexus saep. bubnuotexa [JOK
Uctounuku sneprun CoJiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Vpok-koHpepenus "AnepHas sHepreTrka.

91 JlelicTBHs palnOaKTUBHBIX U3JIy4YCHUN Ha
JKUBBIE OpraHU3Mbl"

[ToaroroBka K KOHTPOJIBHON paboTe MO TeMe

92 "DIeKTPOMarHuTHOE TOJIE. bubnmnoreka [JOK
DJeKTpOoMarHuTHeIe BoJHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS"

KonTponbhas pabota no teme

93 "DJIeKTpOMarHuTHOE MOJE.
DNeKTpOMarHUTHBIC BOJHBL. KBaHTOBBIC
SIBJICHUS"

94 [ToBTOpenue, 06o6menue. JlabopaTopHbie bu6mmoreka [{OK
paboTsl 1o kypcy "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o600menue. Pemenue Eub 10K

nonoTexa

95 pacUETHBIX M KaUECTBEHHBIX 33/1a4 110 TEME
"Tennossie mporeccs” https://m.edso0.ru/ff0c2572
[ToBTOpenwue, o600meHue. Pemenue Eubs 1IOK

noInoTeKa

96 pacUETHBIX ¥ KAYECTBEHHBIX 3a/1a4 110 TEME

"KIIJI TeruioBeIX qBUTATENCH"

https://m.edsoo.ru/ff0c2a22
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IToBTOpenue, o600menue. Pemenue

97 ACUETHBIX U KaUeCTBEHHEIX 3aJ1a4 10 TEME 1 bubnmorexa LHOK
p https://m.eds00.ru/ff0c2b30
"KII/] anexkrpoycTaHoBOK"

98 [ToBTOpenue, o6o6menue. JlabopaTopHbie 1 1 bu6mmoreka [{OK
paboTsl o Kypey "CBeToBble sIBIEHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenwue, 0600meHne. PaboTa ¢

99 TEKCTAMH 110 TeME "3aKOHBI COXpAaHEHUS B 1 bubnmorexa HOK

" P https://m.edsoo.ru/ffOc2d6a
MEXaHHKE

100 [ToBTOpenue, o6o6menue. Pabora ¢ 1 bubmmoreka [JOK
TexcTaMu 110 TeMe "Konebanus 1 BoJHBI" https://m.edsoo.ru/ff0c2e82

101 IToBTOpenue, o0o6meHue. Padota ¢ 1 bu6nuorexa [IOK
TekcTaMmi 110 TeMe "CBeTOBELIE sIBIeHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0600mIeHNEe. PaboTa ¢

102 TekcTamu 1o Teme "KBaHTOBas U saepHas 1
¢buzuka"

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCAOBA3ATEJ/IbBHBIE YYEBHBIE
MATEPHAJIBI IJISA YYEHUKA

®dusuka, 9 knacce/ [epsimkud A.B., I'yrauk E.M., OGmiectBo ¢
OrpaHUYCHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKIIHOHEpHOE 00IIECTBO
«M3narenbeTBo «IIpocBerieHune)

METOIUYECKHUE MATEPHUAJIbBI UIA YYUTEJIA

O. A. Yepnukona, C. H. I'nagenkosa, B. B. Kynpssues ®@usuka 9 kiacc,
0a30BBIN YPOBEHB, METOUYECKOE TocoOue Kk yueOHuky M. M. Ilepeimkuna, A.
N. UBanosa: M., «IlIpocBemienner, 2023

B.U.JIykamuk, E.B. IBanoBa, CoopHuK 3a1a4 110 ¢puszuke 7-9 Kii., yueOHOe
nocodbue: M., «IIpocBemenuey, 2021

INUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
bu6anoreka [JOK



