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NNOACHUTEJIBHASA 3AIITUCKA

[IporpamMma 1o ¢u3nke Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHMsl COCTaBlieHa Ha
OCHOBE TOJOXEHUH M TpeOOBaHMN K pe3ynbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTebHON mporpammbl, mpencraBieHHbix B OI'OC OO0, a Takke ¢ yd€ToM
(dbenepanpHON pabodeil mporpamMmbl BocTuTaHUs ¥ KOHIENIMM TpernojaBaHus y4eOHOTO
npenMera «PU3nKay.
Copepxanue  mporpaMmbl 1o (u3uke — HampaBieHO  Ha  (OPMHPOBaHHE
€CTECTBEHHO-Hay4yHOH TI'pPaMOTHOCTH OOyYaroIMXcs M OpraHu3alMi0 M3ydeHUs (U3MKH Ha
JIeSITETFHOCTHOM OCHOBe. B mporpamMe mo (u3MKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanusamuu  TpeboBanuit PI'OC OOO x mIaHUPYEMBIM JIMYHOCTHBIM U
MeTanpeJMeTHbIM  pe3yinbTaTaM  OOydeHHs, a  TakkKe  MEXIpeIMEeTHble  CBS3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEAMETOB Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMUs.
[Iporpamma no ¢u3uke ycTaHaBIMBAeT paclpelesieHue ydeOHOro MaTepuasa 1o rojiam
oOyyeHus (mo KJjaccam), MpelylaraeT MPUMEPHYIO IOCIIE0BAaTEILHOCTE HU3YYEHHs TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHSA IPEAMETHOTO COJEpKaHUS U Y4E€T€ BO3PACTHBIX
0COOCHHOCTEH 00yJarOIIIHXCS.
[Iporpamma o ¢usuke pazpaboTaHa C HEIbI0 OKa3aHUS METOIMUECKON MOMOIIU YUUTEIIO
B CO37]aHUM paboyeil mporpaMmbl 10 y4eOHOMY IIPEIMETY.
®du3snka sBISETCS CUCTEMO0OPa3yIOIIMM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB,
MOCKOJIBKY (pU3MUYECKUe 3aKOHBI JIS)KAT B OCHOBE IPOILIECCOB U SIBJICHHUN, N3y4aeMbIX XUMUEH,
Ouosorueii, actpoHoMuei U pusndeckoi reorpaduei, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MHUpa, TpPeAOoCTaBisieT Haubojee sCHble 00pa3libl MPUMEHEHHsS HAy4yHOro METO/Aa
MO3HAHUSA, TO €CTh CIIOCO0a MOyYeHUsI JOCTOBEPHBIX 3HAHUH O MHpeE.
Opna U3 THaBHBIX 337a4 (PU3NYECKOro o0pa3oBaHUS B CTPYKType o0Iero oOpa3oBaHUS
COCTOUT B (POPMUPOBAHMM €CTECTBEHHO-HAyYHOM TI'pPaMOTHOCTM M HHTEpeca K Hayke Yy
oOydJaromxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE MpENIofaraeT OBJIAJEHHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMH €CTECTBEHHO-HAaYUYHYI0 TPAMOTHOCTbD:
® HAy4YHO OOBACHSATH SIBICHUS;
® OIICHWBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;
® MHTEPIPETUPOBATh JaHHBIE M MCIIOJIB30BaTh HAy4yHBIE J0KA3aTENIbCTBA IS
MIOJIy4EHUS BBIBOJIOB.
Henu wm3yueHuss (U3MKHM Ha YPOBHE OCHOBHOIO OOILEro oOpa30BaHUS OIpPEIENICHbI B
Konuenmumn npenopaBanust yueoHoro npeamera «®dusnka» B 00pa30BaTENIbHBIX OpPraHU3aALMAX
Poccuiickoit ®enepanuu, peaqu3yrONIMX OCHOBHBIC 00IIe00pa3oBaTelbHbIE IPOTPAMMBI,
yTBepkaAEHHON pemenneM Komnernn MunncrepctBa npocsemennus Poccuiickoit ®enepanyn
(npotokon ot 3 nexadbps 2019 r. Ne IIK-4BH).
Henu uzyyenus ¢pusuku:
e [puoOpeTeHHWEe HUHTEepeca U CTPEMJICHUS OOy4aroIuxcs K HAydHOMY HW3YYEHUIO
HPUPOBI, PA3BUTHE UX UHTEJUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJACTABIEHUH O HAayyHOM MeETOJEe TO3HaHUS U (HOPMHUpPOBAHUE
HCCIIEIOBATENIBCKOIO OTHOIICHHS K OKPYXKaIOUIUM SIBIICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;



e (QopmupoBaHUE NPEICTABICHUNA O posn (PU3UKU AJIA Pa3BUTHUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUli;

® pa3BUTHE IIPEACTaBICHUII O BO3MOXHBIX cepax Oyaymed mnpodeccrnoHanIbHOMI
JeSITeNbHOCTH, CBSI3aHHOM C (PM3MKOH, MOATOTOBKA K JajJbHEHUIIEMY O0YyYSHHIO B TOM
HaIpaBJICHUU.

JlocTxeHne STUX Meled mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOMIETO

o0pa3oBaHuUs 00ECIIEUNBAETCS PELICHUEM CIEAYIONINX 3a4a4:

e [puOOpeTeHHWEe 3HAHUM O JAMCKPETHOM CTPOEHUHM BEIECTBA, O MEXaHUYECKHUX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

e [puOOpeTeHHWEe YMEHHH ONUCHIBaTh W  OOBACHATH (PU3MUECKUE SBICHHA C
MCIIOJIb30BaHUEM TIOJYyYEHHBIX 3HAHUI;

® OCBOCHHME METOJIOB PEIICHUS NPOCTEHIIUX pacu€THBIX 3aJad C HCIOIb30BAHHEM
($u3NYECKUX MOJENEel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YyMEHUW HAOIIOAaTh MPHUPOJIHBIC SBICHUS W BBHINOJHITH  OMbITHI,
nabopaTtopHble pabOTbl U OKCIEPUMEHTAJIbHBIE MCCIENOBAHUS C MHCIIOJIb30BAHUEM
M3MEPUTENbHBIX TPUOOPOB;

e ocBOeHHE MPUEMOB pabOThl ¢ HMH(POpMAIMEe (U3NIECKOTO COACpIKaHUs, BKIIOYAs
UHGOPMALIMI0O O COBPEMEHHBIX JOCTI)KEHUSAX (U3MKH, aHalu3 U KPUTHUYECKOE
OlLICHUBaHHE UHPOPMALINY;

® 3HAKOMCTBO cO cdepamu MpodhecCHOHANBHON AeSITeNbHOCTH, CBI3aHHBIMU C (PU3UKOM,
¥ COBPEMEHHBIMHU TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTHKECHUAX (PU3HMUECKON HAYKH.

Ha u3ydenne ¢usuku (6a30BbINi YpOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUS

OTBOJIUTCH B 9 KJIacce - 102 yaca 3 yaca B HEJIEIO).

[Ipenyiaraemslii B mporpamme 1o ¢pu3uKe nepedyeHp J1adopaTopHbIX paboT U OMBITOB HOCUT
PEKOMEHATENbHBIA XapakTep, YYUTeNlb JAelaeT BbIOOp MpoBeAeHHs Ja00paTOpHBIX paboT H
OIIBITOB € YYETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIUXCsl, CIIUCKA HIKCIIEPUMEHTAIBHBIX
3a/laHul, MpeJlaraeMblX B paMKax OCHOBHOI'O FOCYIapCTBEHHOI'O AK3aMeHa 10 (PU3UKE.



COIEPKAHUE OBYYEHUA
9 KJIACC

Paspnen 8. Mexanuyeckue siBJICHUS.

Mexannyeckoe aBuxeHue. MarepuanbHas Touka. Cuctema oTcu€ra. OTHOCHUTEIBHOCTh
MEXaHWYECKOro0 JBW)KECHMs. PaBHOMEpHOe IpsMOIMHENHOEe JBHXKeHHE. HepaBHOMepHOE
NpsIMOJIMHENHOE NBM>KeHHE. CpelHsiss W MIHOBEHHas CKOPOCTh Tela NPHU HEPaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHoyckopeHHoe npsMonuHeiHoe aBmkenne. CBoooaHoe najgenue. OnbIThl
lNanunes.

PaBHOMepHOE nBMXeHUE MO OKpykHOCTH. Ilepuon u vacrora obpamenus. JIuneitnas u
YIJI0Bask CKOPOCTH. LIEHTpOCTpEMUTENIBHOE YCKOPEHHUE.

IlepBbiit 3akoH HerotoHa. Bropoi 3axkoH Herorona. Tperuit 3akoH Herotona. IlpuHiun
CYIEPIIO3HUILINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CWJIa TPEHHUS CKOJIBKECHMS, CHJIa TPEHUS
IIOKOSI, IPYTH€ BUJIbI TPEHMUSI.

Cuna TAXKECTM U 3aKOH BCEMHUPHOIO TATOTEHMs. YCKOPEHUE CBOOOJHOrO NaJEHUS.
Hemwxenue mmaner Bokpyr Comnua. IlepBas kocmuueckasi ckopoctb. HeBecomocth U
NIEpPETPY3KH.

PaBHOBecue MarepuanbHOM TOUKU. AOCONIOTHO TBEPAOE Teno. PaBHOBecre TBEPIOTO Tena
C 3aKpEIUIEHHOM OCbIO BpauieHusi. MomeHT cuibl. LleHTp TsxecTH.

Wmnynec tena. M3menenne mmnynbsca. MMmynsc cuibl. 3aKOH COXPaHEHUS HMMITYJIbCA.
PeakTnBHOE ABIKEHIE.

Mexanuueckas padota U MOIIHOCTb. PaboTa cun TskecTH, ynmpyroctH, TpeHus. Csi3b
sHepruu U paboTel. lloTeHumanbHas >HEprus Teja, MOJHATOrO HAJ TOBEPXHOCTHIO 3EMIIH.
[loTenumanpHas 3HEprus ckatod npyxuHsl. Kunernyeckas sHeprus. TeopeMa 0 KHHETUYECK O
9HEPruu. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTUU.

Jemoncmpayuu.

1. HaOutoieHrne MEXaHUYECKOT0 IBUKEHUS TeJla OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

2. CpaBHeHUE IyTeH U TPAEKTOPUN ABMXKEHUS OJHOTO U TOTO K€ Tela OTHOCUTENILHO
Pa3HBIX TEJ OTCUETA.

W3Mmepenne cKkOpoCTH U yCKOPEHUSI IPSIMOJIMHENHOTO IBUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOT'O IBUKEHUSI.

Habutoienne ABM>XEHUS Tea 10 OKPYKHOCTH.

Habutoienne MexaHM4YeCcKUX sIBJICHHUM, TPOUCXOSIINX B cucteMe orcuéra «Tenexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBU)KEHHH OTHOCUTEJIbHO KaOMHeTa (PU3HKH.

S

N

3aBUCHUMOCTb YCKOPEHHMS T€Jla OT MacChl TeJla U JIEHCTBYIOIEH Ha HETO CUJIBL.

o

Habnronenue paBeHCTBa CHII IPY B3aUMOJICHCTBUU TE.

9. M3meHeHue Beca Tena NpH YCKOPEHHOM JIBUYKEHUU.

10. Ilepenaya uMnynabca Mpu B3aMMOAECHCTBUU TE.

11. IlpeoGpa3oBaHus SHEPTUU NPH B3aUMOJIEHCTBUHU TEJI.

12. CoxpaHeHue uMIynbca Ipu HEYIPYroM B3aUMOJEHCTBUM.

13. CoxpaHeHue UMITyJIbCca P A0COIIOTHO YIIPYrOM B3aUMOJICHCTBUN.
14. HabuntoieHre peakTUBHOIO JIBUKEHMS.

15. CoxpaHeHue MeXaHN4eCKOW SHEPrUuM MPU CBOOOTHOM MaJIEHUU.



16. CoxpaHeHue MEXaHUYECKON SHEPruu Mpu ABMKEHUU Tella o] AeHCTBUEM MPYKUHBI.

Jlabopamopnuie padbomul u onvimel.

1. KoHcTpynpoBaHue Tpakra Juisl pa3roHa M JAJbHEWIIETO PAaBHOMEPHOIO IBU)KCHHS
[IapUKa WIH TEIEKKH.

2. OrmpeneneHue CpeaHEl CKOPOCTU CKOJNBXKEHHS OpycKa WM JABM)KEHUS LIapUKa I10
HAaKJIOHHOM INIOCKOCTH.

3. OmpeneneHue yCKOpEHHUs Tejla IPU PAaBHOYCKOPEHHOM JABW)KEHHU IO HAKJIOHHOMN
IIJIOCKOCTH.

4. WccnenoBaHue 3aBUCHMOCTH IIyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JIBXKEHUH 0€3
Ha4yaJIbHOW CKOPOCTH.

5. IlpoBepka THNOTE3Bl: €CIU MPH PaBHOYCKOPEHHOM JBIDKEHHM 0€3 HauyalbHOM
CKOPOCTH IIyTH OTHOCSTCS KaK psii HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOIINE
IIPOMEXYTKHA BPEMEHH OJMHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO
JIABJICHUS.

7. Omnpenenenue kodpPuimenTa TpPEHUS CKOIbKECHHSI.

OnpenencHue KECTKOCTU MIPYKUHBI.

9. Omnpenenenue pabOTBl CHUJIBI TPEHUS IPU PABHOMEPHOM JBM)KEHUHM Tejla 110
TOPU30HTAILHOM MOBEPXHOCTH.

10. OmnpenieneHue pabOTHl CHUJIBI YIPYTOCTH MpPU MOABEME TIpy3a C HCIOIb30BAaHHEM
HETOABHYKHOTO U MOIBUYKHOTO OJIOKOB.

11. N3y4yeHue 3aK0Ha COXpaHEHMsI SHEPTUU.

Pa3nes 9. Mexannueckue KoJjie0aHUsI H BOJIHBI.

KonebarenbHoe nBumxeHue. OCHOBHbBIE XapaKTEPUCTHKH KOleOaHWIA: MepHo, 4acToTa,

aMIuTyna. MareMaTudecKuil W NPYKUHHBIA MasTHUKM. [IpeBpamienue sHeprum Ipu
KoJ1e0aTeNLHOM IBMKEHHH.

o

3aryxaromue konebanus. BeiHykneHHbIe KoneOaHus. Pesonanc. MexaHuueckue BOJHBI.
CBOﬁCTBa MECXAaHNYCCKHUX BOJIH. HpOl[OJIbHBIe " MOINICPCUYHBIC BOJIHBI. HJII/IHa BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHus1. MeXxaHHUeCKHE BOJIHBI B TBEPIOM TeJle, CECHCMUYECKHE BOTHBI.

3Byk. [’ poMKOCTb 3ByKa 1 BbicoTa ToHa. OTpaxkeHue 3Byka. MIH}pa3Byk u ynbTpa3ByK.

Jemoncmpayuu.

1. HaOmronenue xosieGaHUM TEN MO IEUCTBUEM CUIIBI TSKECTU U CHIIBI YIIPYTOCTH.
2. HaGmonenue koneOaHuil rpy3a Ha HUTH U Ha TPYKUHE.

3. HaGmonenue BbIHYXIEHHBIX KOJIeOaHUM U pe30HaHcA.

4. PacnpocTpaHeHHEe IPOIOJIBHBIX U MONEPEYHBIX BOJH (Ha MOJEIH).

5. HaOmromeHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

. AKycTuyeckuil pe3oHaHC.

Jlabopamopnuie pabomul u onvimel.

1. OmpeneneHue YaCTOTHI U IEpUOAA KOJeOAHUNH MaTEMAaTHYECKOTO MasiTHUKA.

2. OmpeneneHue 4acTOThI U MIEPHOA KOJICOaHU MTPYKUHHOTO MasTHUKA.

3. HccnepoBaHue 3aBUCHMOCTH INEPHOJAA KOJEOAHHH MOJBEUICHHOTO K HUTHU rpy3a OT
JUTMHBI HUTH.

4. HWccnenoBaHue 3aBUCHUMOCTH IepHoJa KojeOaHUW MPY>KUHHOTO MasTHHKA OT MaccChl
rpysa.

5. TlpoBepka HE3aBUCUMOCTH TEpHOJa KOJeOaHWM Tpy3a, MOJBEIICHHOTO K HUTH, OT
MAacchl Tpy3a.



6. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCHMOCTh TIEpHOJA KOJICOAHHM MPYKUHHOTO
MasiTHUKa OT MAcChl Tpy3a U KECTKOCTU MPYKUHBIL.
7. W3mepeHue ycKOpeHHsI CBOOOIHOTO MaIeHUSI.
Pazznen 10. DiaeKTpOMarHuTHoE 1M0Jie ¥ 3JIeKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMarHUTHOE TMoJie. DJEKTPOMAarHuTHbIe BOJHBL. CBONCTBA AJIEKTPOMArHUTHBIX
BoJH. [lIkana 351eKTpOMarHuTHBHIX BOJH. Mcronb30BaHuE 3JEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3U.
DnexkTpoMarHuTHas npupojaa ceera. CKopocTs cBeTa. BonHOBEIE cBOICTBa CBETA.
Jemoncmpayuu.
1. CpoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOICTBA CBETA.
Jlabopamopnuie pabomul u onvimel.
1. HWzydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MMOMOIILI0 MOOUIIBHOTO TenedoHa.
Paznen 11. CBeToBbI€ sIBJICHHUS.
JlyueBass monenb ceta. Vctounuku cBera. [IpsMonnHeliHOe pacHpoCTpaHEHHUE CBETA.
3armenust Conuua u JIyasl. Otpaxenue cBera. [lnockoe 3epkano. 3aKOH OTpaKEHUs CBETA.
[Ipenomnenue cBeta. 3akoH npenomiieHus cBeTa. [loiHOe BHYTpeHHEE OTpaKeHUE CBETA.
Hcnonb3oBaHKE MOTHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOIAX.
JIunza. Xox mydueit B nmu3ze. Onrtuueckas cucrema (oroanmapara, MUKPOCKOTA U
Tesneckomna. ['a3 kak onTuyeckas cuctema. binzopykocTs U JanbHO30PKOCTb.
Pasnoxxenue 6enoro ceeta B criektp. OnbiTel HptoToHa. CrokeHHE CIIEKTPAIbHBIX I[BETOB.
Jucnepcus cera.
Hemoncmpayuu.
[IpsmonuHeiHoe paclpocTpaHeHHE CBETa.
OTtpaxxeHue cBeTa.
[Nonmyuenue n300pakeHuii B IIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaiax.
[Ipenomnenue ceera.
OnrHuecKuii CBETOBOI.
Xop tydeit B coOuparomeii JuH3e.
XoJ Ty4dei B pacCerBaroIleu JIMH3E.
[Tonmyuenue n300pakeHuii ¢ TOMOIIBIO JTUH3.

Lo Nk WNRE

[punun neiictBus ¢oroanmnapara, MUKPOCKOINA U TEJIECKOTIA.

10. Mopens riasza.

11. PaznoxeHue 0emoro cBera B CIIEKT.

12. [Nonmyuenue 6em0ro cBeTa MpH CI0KEHUHU CBETa Pa3HbIX I[BETOB.

Jlabopamopusie padomot u onvimol.

1. HccnenoBaHue 3aBUCHMOCTH yIJIa OTPaXEHUsI CBETOBOT'O JIyda OT yrja MaJIeHusl.

2. UM3yueHue xapakTepUCTUK U300paxKeHUsI IPEAMETA B IUIOCKOM 3€pKaJe.

3. HccnenoBaHue 3aBUCMMOCTH YIiia MPEIOMIICHHSI CBETOBOTO Jy4a OT yIJia MaJeHHs Ha
TPaHUIIE «BO31YX—CTEKIION.

[Momyuenue n300pakeHMid ¢ TOMOIIBIO COOUPAFOIICH JTHH3BIL.

Omnpenenenrie HOKYCHOTO PACCTOSHUS M ONITUYECKON CHIIBI COOMPAIOIIEH JIMH3EI.
OnbITHI 110 Pa3IoKEHUIO OEJI0ro CBETa B CIEKTP.

OnpIThl 1O BOCHPUSATHIO 1[BETa MPEIMETOB NPU MX HAOIIOJEHUU dYepe3 IIBETOBBIC
(GUIBTPBI.

Paznen 12. KBaHnToBbIE AIBJICHUS.

No wu s



Omneitel Pezepdopna u ruranerapnas mozaenb aroma. Mojens atoma bopa. Mcnyckanue n
MOTJIOLIEHUE cBeTa aTOMOM. KBaHTEI. JInHEHUaThle CIIEKTPHI.

PanmnoaktuBHOCTh. Anbda-, O6eta- W ramma-uznydeHus. CTpoeHHE AaTOMHOTO sfpa.
Hyknonnas mopens aromHoro sapa. W3oronbl. PannoaktuBHble mnpeBpamenus. Ilepuon
noyypacnaza aTOMHBIX sIZIEp.

SnepHble peakiMy. 3aKOHbI COXpPaHEHMsI 3apsAA0BOIO U MAacCOBOI'O YHUCE. DHEPIUs CBS3H
aTOMHBIX siiep. CBs3b maccel M SHepruu. Peakuuu cuHTe3a u aeneHus saep. McTouHukm
sHepruu CoJiHLa U 3BE3 1.

SAnepnas sHepreTuka. JIeHCTBUSA paJuOAKTUBHBIX U3JIyYEHUHN Ha )KMBBIE OPTAHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U31y4YEHUs U MOTJIOIICHHUS.

2. CHexTpsl pa3InYHbIX Fa30B.

3. CunekTp BogOpOA.

4. HaGmronenue TpekoB B kamepe Buibcona.

5. Pabota cu€Turka HOHM3UPYIOUINX U3TyYEHUH.

Perucrpanus u3inydeHus IpUPOIHBIX MUHEPAJIOB U MPOYKTOB.

.]Iaﬂopamopubte pabomoul u onvimol.

1. HaOnroneHue CIIONIHBIX M TMHEWYAThIX CIIEKTPOB U3ITYYCHUSI.

2. HccrnenmoBaHWe TPEKOB: HM3MEPEHHE JHEPIMH YacTHIBI 10 TOPMO3HOMY IyTH (IO

¢dororpadusm).

3. H3mepenue paanoakTHBHOTO (OHA.

IHoBTOpPUTEABLHO-00001IA0 NI MOYJIb.

[loBTOpUTENBHO--0000IAIOIIMKA  MOAYNb MNpeJHa3HaueH Ui CHCTEMAaTU3alUk U
0000IIeHNsT TPEAMETHOTO COJICPKAHMSI M OTIBITA e TEILHOCTH, TPHOOPETEHHOTO NP U3YYCHUN
BCEro Kypca (M3UKH, a TaKXkKe JJIS MOATOTOBKH K OCHOBHOMY I'OCYIapCTBEHHOMY 3K3aMEHY 110
¢bu3nke a5 00yJaroUIMXCsl, BHIOPABIINX 3TOT y4eOHBIN TpeaMeT.

[lpy wW3ydeHWUM [NAHHOTO MOXYJS PEATM3YIOTCS M CHCTEMATH3MPYIOTCS — BUJBI
NESTENbHOCTH, HAa OCHOBE KOTOPBIX OOECHEYMBAETCS JIOCTIDKEHHE TPEIMETHBIX |
METanpeIMETHBIX TUIAHUPYEMBIX Pe3yabTaToB 00ydeHUs, (OPMHUPYETCS €CTECTBEHHOHAaydHas
TPaMOTHOCTh: OCBOCHHME HAYyYHBIX METOJOB HCCIEIOBAHUS SBICHUN NPHUPOABI U TEXHUKH,
OBJI/ICHUE YMEHHUSAMHU OOBACHATh (PU3MUECKUE SIBICHUS, NPUMEHSS IOJIyYeHHbIC 3HAHMUSA,
permaTh 3a/1a4M, B TOM YHUCIIe KAUeCTBEHHBIC U SKCIIEPHUMEHTAIIbHBIE.

[MprHIMNMAIBHO EATETPHOCTHBIN XapaKTep JaHHOTO pa3zieia peaan3yeTcs 3a CYéT Toro,
YTO 00y4arolecs BhIMOIHAIOT 3aaH1s, B KOTOPBIX UM IIpeIJIaraeTcs:

Ha OCHOBE TTOJIYYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSICHATH (PU3MUECKUE SBICHUS
B OKPY>KalOIIei MPUPOE U MMOBCEAHEBHOM KU3HMU;

UCIOJIb30BaTh HAYYHBIE METO/bI UCCICA0BaHUA (PU3UUECKUX SBICHUN, B TOM YHCIE IS
MPOBEPKH THITOTE3 U OTYICHHUS TEOPETUIECKUX BBIBOJIOB;

OOBSICHATH HayyHble OCHOBbI HauOoJjiee BaXKHBIX JOCTHKEHMH COBPEMEHHBIX TEXHOJIOTHiA,
HampuMep, TMPAKTHYECKOTO HCIIONB30BAaHUS PA3JIMYHBIX HMCTOYHHKOB JHEPrUUM HA OCHOBE
3aKOHA NPEBPAIIECHHS U COXPAHEHUS BCEX N3BECTHBIX BUIOB SHEPIHU.



INJTIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IMPOI'PAMMBI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne QuU3MKM Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs HANpaBlIeHO Ha

AOCTUIKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHBIX U MPCAMCTHBIX 06pa3OBaTCJIBHBIX PE3YJIbTATOB.

B pesynpraTe w3ydeHHs (QU3NKKM HA YpPOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHUs Y

oOyuatomerocs OyayT copMUPOBAHBI CIEAYIONIUE TNYHOCTHBIC PE3yabTaThl B YACTHU:

1) naTpUOTHYECKOr0 BOCTIMTAHUSA:

— TPOSIBTICHUE WHTEpeca K HCTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCHICKON (hU3NIECKOM
HayKU;

— [IEHHOCTHOE OTHOIIEHHUE K JTOCTIKEHUSM POCCUUCKUX YUEHBIX --(DU3HUKOB;

2) rpa:kIaHCKOro U IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

— TOTOBHOCTH K aKTUBHOMY YYacTHIO B OOCY)KII€HHH OOIIECTBEHHO 3HAYMMBIX M ATHYECKUX
po0JieM, CBA3aHHBIX C TPAKTHYECKUM MTPUMEHEHHEM JOCTIKEHUN (DU3HKHY;

— OCO3HAaHME BAXXHOCTU MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) acTeTH4ecKOro BOCIIUTAHMSI:

— BOCIIPUSITHE ICTETHUYECKUX KauecTB (hU3UYECKON HAyKH: €€ TApMOHHUYHOI'O MOCTPOECHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI0 MO3HAHUS:

— OCO3HAaHME LEHHOCTH (HU3MUECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHWUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHUIIEN COCTABIISIIOLIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOH JII0O03HATEIHHOCTH, HHTEPECa K UCCIEA0BATEIbCKOM JesTEIbHOCTH;

5) dopMupoBanus KyJbTYpPbI 310POBbS U SMOIUOHAJBHOI0 0J1arOnoJyYns:

— OCO3HaHHWE IIEHHOCTH Oe30macHoro obpasa KH3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BaXXHOCTH TIpaBWJI O€30MacHOTO TOBEACHUS Ha TPAHCIIOPTE, HAa J0porax, cC
AIEKTPUYECKUM U TEIJIOBBIM 000PYIOBaHUEM B IOMAITHHUX YCIOBHSIX;

— copMHUPOBAHHOCTH HaBBIKA PedUICKCHH, MPU3HAHUE CBOCTO TPaBa Ha OMIMOKY M TaKOTO
e MpaBa y Apyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUSA:

— aKTHBHOE y4yacTHE B PEIICHHH MPaKTUYECKHUX 3a71ad (B paMKax ceMbH, 00pa3oBaTeNIbHOI
OpraHu3aluy, TOopoja, Kpas) TEXHOJIOTMYECKOM U  COLMAIbHOM  HAIMpaBICHHOCTH,
TPEOYIOIMNX B TOM UnCiie U GU3NUECCKUX 3HAHUK;

— WHTEpEeC K MPAKTUICCKOMY M3YUCHHIO TPOGECCHil, CBSI3aHHBIX ¢ (PH3UKOI;

7) IK0JIOrHYECKOro BOCIIUTAHMS:

— OpHUEHTalMsl Ha TMpUMEHEeHHe (U3MYECKUX 3HAHWM i1 pelleHus 3a7ad B 00JacTu
OKPY’KaIoIIeW Cpelibl, TUIAHUPOBAHUS TOCTYIKOB M OLEHKH UX BO3MOXKHBIX IOCJEACTBUI
JUISL OKPYKAKOILEH Cpeabl;

— OCO3HaHME TTI00ATBHOrO XapaKTepa 3KOJI0THUYeCKUX MpobiieM U MyTel UX pelieHus;

8) amanTanum K U3MEHSIOIMMCSH YCJIOBHAM COLUAIBHON U MPUPOAHOH Cpe/ibl:

— MOTpeOHOCTh BO B3aUMOJACHCTBHM TMPH BBHINOJIHEHUU HCCIEIOBAaHUI M TPOEKTOB
(bu3HYECKOI HAMPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JIPYTHUX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO AESATEIbHOCTD;

— MmoTpeOHOCTh B (DOPMHPOBAHWM HOBBIX 3HAHWA, B TOM dHCJIEe (OPMYIUPOBATH HUICH,
MOHSTHS, TUIIOTE3bI O (U3UUECKUX 00BEKTAX U SBJICHUSAX;



e — oco3HaHHe Je(UIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acT (DU3HKHY;

® — JUIAHUPOBAHHE CBOETO PA3BHUTHUS B MPHOOPETCHUN HOBBIX (PM3NICCKUX 3HAHUMH;

® — CTpEeMJICHHE aHAJIM3UPOBAThH U BBISIBIATH B3aUMOCBSI3H MPUPOJIBI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C HCIIOJIb30BaHUEM (U3NYECKUX 3HAHUM;

e — OIICHKAa CBOUX JACUCTBUH C Y4YETOM BIMSHHUS Ha OKPYKAIOIIYIO CpEdy, BO3MOXHBIX
17100aJIbHBIX TOCIECTBHMA.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynpraTe OCBOCHHSI MporpaMMbl MO (U3UKE HA YPOBHE OCHOBHOTO OOIIEro
oOpaszoBanusi y oOyuwaromerocssi OyayT cQOpMHUpPOBAaHBI MeTanpeAMeTHbIE pPe3yJbTaThl,
BKIIIOYAIOIIME TIO3HABATEIbHBIE YHHBEpPCAIbHBIC YYeOHbIE JEHCTBUS, KOMMYHUKATHBHBIE
YHUBEpCalIbHbIE YueOHbIE IEHCTBHSI, PETYISTUBHBIE YHUBEPCAIbHBIC YUeOHBIE IEHCTBHUS.

Ilo3HaBaTenbHBbIC YHHBEPCAJIbHbIC Y4eOHbIC 1eHCTBUS

ba3oBble JlornyecKue 1eMcTBUA:
® BBIIBIIATH M XapaKTEPU30BaTh CYLECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJIICHUI);
® YCTaHABIIMBATh CYIIECTBEHHBINH NMPHU3HAK KJIACCU(PHUKAIIMNA, OCHOBAHUS JJIs1 0000IICHNUs
U CpPaBHEHMS;
® BBIIBIISATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHUSI B PACCMATPUBAEMBIX (PAKTax, TaHHBIX U
HaOJIIOACHUAX, OTHOCAILIMXCS K (PU3UUECKUM SIBIICHUSM;
® BBUIBIISATH NPUYMHHO--CJIC/ICTBEHHBIC CBA3M NPU HM3YYCHUU (PU3HUECKUX SBICHUN H
IPOILIECCOB, JIelaTh BBIBOABI C HCIOJIb30BAHUEM JEJYKTUBHBIX M HHIYKTHBHBIX
YMO3aKIIIOUEHUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEITUYNH;
® CaMOCTOSITEIbHO BbIOMpaTh cmoco0 pemeHuss y4yeOHOMl Qu3myeckoil 3amadu
(cpaBHEHHE HECKOJBKMX BAapUAHTOB pELICHMs, BHIOOp Hambosee MOIXOISAIIETO C
y4ETOM CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTEPHUER).
Ba3oBble uccienoBarejabCcKue 1eCTBUA:
®  HCHOJB30BAThH BOIPOCH KaK UCCIICAOBATEILCKUI HHCTPYMEHT IIO3HAHMS,
® [POBOIUTH IO CAMOCTOSTEIbHO COCTaBICHHOMY IUIAHY OIIBIT, HECJIOXKHBIN
¢bu3nUecKuil HIKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBaHHE (DU3MUYECKOTO SIBICHUS;
e OIICHUBaTh Ha NMPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OpPMAIMIO, NOIYYEHHYIO B XO0JI€
UCCIIEI0BaHMSI MM SKCIIEPUMEHTA;
® CcaMOCTOATENbHO (OpMYyIHpPOBaTh OOOOIIEHHMS M  BBIBOABI IO  pe3yjibTaTaM
IPOBEAEHHOrO HAOIIOAEHUS, OMIbITA, UCCIICI0BaHMS;
® [IPOrHO3UPOBATh BO3MOXKHOE JlajbHENIIee pa3BUTHE (PU3NYECKHUX MPOLIECCOB, a TAKKE
BBIJIBUTATh MPEATIOJIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTAX.
PatGora ¢ undgopmaumeii:
® [PUMEHSTh PA3IMYHBIE METOMABI, HHCTPYMEHTHI W 3alpPOChI MPH TOWCKE W OTOOpE
MH(POPMALIMY WU TAaHHBIX C YYETOM MpeI0KEeHHOM yueOHo# pusnueckoii 3anauu;
® AHAJIM3HUPOBAThH, CUCTEMATH3UPOBATh U MHTEPIPETHUPOBATH MHPOPMALHUIO PA3TUIHBIX
BUJIOB M (pOpM IpeCTaBICHHUS;



CaMOCTOSITENILHO BBIOMPATh ONTUMANbHYIO (OpMYy MpeacTaBiIeHUs HHPOpMAIU U
WUTIOCTPUPOBATh pEIlIaeMble 3aJja4d HECJIOKHBIMU CXEMaMH, JharpaMMaMu, WHOU
rpaduKoOi U UX KOMOWHAITUSIMH.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC YYeOHbIE 1eiiCTBUSA:

B XoJe oOcCyxaeHHs y4eOHOro maTepuana, pe3yJbTaToB JaObOpaTOpHBIX padoT u
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOW TEMbI U BBICKA3bIBATH HICH,
HaIleJICHHBIC Ha PEIIeHUE 3a/1a4H U TOJIepKaHue OJ1ar0)KenaTeIbHOCTH OOIIeHMS,
COIMOCTABIIATh CBOM CYXACGHUS C CYXICHHSAMH JAPYrMX YYaCTHUKOB JIMAJIOTa,
OoOHaApY>KUBATh Pa3IMINE U CXOJICTBO MO3HIINH;

BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyOJIMYHO  TPEACTaBIATh  PE3YJAbTATHl  BBIMIOJHEHHOTO  (DU3UYECKOTO  OIbITa
(9KCIIepUMeHTa, UCCIeI0BaHMs, IPOCKTA);

MOHUMATh W WCIOJB30BATh NMPEHMYINECTBA KOMAaHIHOH M WHIWBUAYAJIBLHOW pPabOTHI
IIPY PELICHUU KOHKPETHOH (pu3nueckoii mpodaemsl;

NPUHUMATh eI COBMECTHOW JEATENbHOCTH, OPraHU30BBIBATH JCHCTBUS IO €&
JOCTHDKEHUIO: PACIPeesaTh PO, 00CYKAaTh MPOLECCH U PE3y/IbTaThl COBMECTHOU
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFO/ICH;

BBINOJIHATH CBOIO YacTh PabOThI, JOCTUrash KaueCTBEHHOTO pe3yibTaTra IO CBOEMY
HAIPaBJICHUIO U KOOPIMHUPYS CBOU JCUCTBHS C APYTHMHU YWICHAMHA KOMAH/IBI;
OLICHMBaTh KauyeCTBO CBOEr0 BKJIaJa B OOMMH MPOIYKT MO KPUTEPUSM,
CaMOCTOATENHEHO C(HOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

Pel"yJIﬂTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁnble JecTBUA

CaMoopraHmaunﬂ:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalHUsIX, TPEOYIOMUX ISl PEeIICHUS
(bu3NYECKUX 3HAHUI;

OpUEHTUPOBATHCS B PA3JIMUYHBIX MOAXOAAX TMPUHATUS pelIeHW (MHIWBUIYyaTbHOE,
IIPUHSATHE PEILICHUS B IPYIIIE, IPUHATUE PELIEHUN IPYIIoif);

CaMOCTOATEJIBHO COCTAaBJIATh AJTOPUTM pelIeHUs (PU3MUECKOW 3ahauyd WM IUIaHa
UCCIIEIOBaHUs C YYETOM MMEIOIIMXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEeHTHUPOBATH MpejiaraeMble BapUaHThl PEIICHUM;

JienaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIIUOHAJIbHbIH HHTEJJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYAallUH U MIPEeUIaraTh IiaH €€ U3MEHEHHS],

OOBSICHATh TPUYMHBI JIOCTHXKEHUS (HEIOCTHKEHHUS) PpEe3yJIbTaToB JACSITEIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTbh KOPPEKTHBBI B JESATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHUS (HU3NUYECKOTO
UCCIIEIOBaHUsI WJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOATEIBCTB, W3MEHHUBILHXCS
CUTYallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIBTATA LIEIU U YCIOBUSIM;

CTaBHUThH ce0sl Ha MECTO JAPYroro YeJoBeKa B XOJ€ CIopa WM JUCKYCCHU Ha Hay4HYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

NpU3HAaBaTh CBOE MpaBO Ha OIIMOKY NpU pelIeHWH (QU3MUYecKuX 3ajady HId B
YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MIPABO APYTOro.



INPEIMETHBIE PE3YJIBTATHI

K xonuy oOyueHust B 9 kJjacce mpeaMeTHbIE pPe3ylbTaThl HA 0A30BOM YPOBHE JIOJKHBI
oTpaxkaTb C(HOPMUPOBAHHOCTH Y OOYUaAIOIINUXCS YMEHUM:

UCIIOJIb30BaTh IIOHATHA: CHUCTEMAa OTCU€Ta, MaTepualbHas TOYKa, TPAEKTOpUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOro IBUXKEHMs, nedopmanus (ynpyras, miacTuueckas),
TPEHUE, LUEHTPOCTPEMHUTEILHOE YCKOPEHUE, HEBECOMOCTb U IIEPErpy3KH, LIEHTP
TSKECTH, aOCONIOTHO TBEPAOE TENO, LIEHTP TSHKECTU TBEPIOro Tejla, paBHOBECHE,
MeXaHU4eckue KojebaHus M BOJHBI, 3BYK, HWHOQPa3BYyK M  yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JATbHO30PKOCTh, CHEKTPbl HCIyCKaHWs W HorjiouieHus, anbda-, O6era- U ramma-
W3IIy4EHUs], U30TOIIBL, SIACPHAs DHEPIeTHKA,

pa3nuyath SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE IBUKECHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBM)KEHUE, CBOOOAHOE MAaCHUE TeJl, PABHOMEPHOE
JBWJKEHHE 110 OKPYKHOCTH, B3aUMOJEUCTBUE TEJI, PEAaKTHUBHOE JIBUJKCHHUE,
Kosie0aTenbHOE JBIKEHUE (3aTyXalolllle M BbIHYKICHHbIE KOJI€OaHUs), PE30HAHC,
BOJIHOBOE€ JBW)KCHHE, OTPAKEHUE 3BYKa, MPSMOJIMHEHHOE PACIPOCTPAaHEHHE,
OTPa)KEHUE U NPEJIOMIICHHE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
Oenoro cera B CHEKTP U CIOXKEHHME CIEKTPAJIbHBIX IBETOB, IUCIEPCHs CBETA,
€CTECTBEHHAsd PaJUOAaKTUBHOCTb, BOSHUKHOBEHHUE JIMHEWUYATOrO0 CIEKTpa W3JIy4EHUs)
II0 ONMCAHUI0 MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, AEMOHCTPUPYIOLIMX
JaHHOE (PU3HUECKOE SIBJICHHUE;

pacro3HaBaTh MPOSIBICHUE U3YYEHHBIX (PU3NYECKHX SBJICHUN B OKpYXKaroleM Mupe (B
TOM 4uclie (PU3MYECKHEe ABJICHUS B IPUPOJE: MPUIMBBI U OTJIMBBI, ABHKCHHE IJIAHET
ConHeuHOU CUCTEMBI, PpEAKTUBHOE JBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMM, 3E€MJIETPSICEHUE, CEHUCMUYECKHE BOJHBI, I[YHAMH, 3XO0, LBETa Tell,
ONTUYECKHE  SBIEHUA B  IpUpojAe, Ouosoruyeckoe JeiicTBUe  BUAUMOTO,
yIbTPa(UOIETOBOTO U PEHTICHOBCKOTO HM3JIYYEHHUH, €CTeCTBEHHBIM pPaJuOaKTUBHBIN
(GoH, KOCMHYECKHE JIy4d, paJUOAaKTUBHOE W3JIyY€HHE TPUPOAHBIX MHUHEPAJIOB,
JieficTBHEe painOAKTUBHBIX M3y4eHUH Ha OPraHU3M 4esloBeKa), IPU 3TOM NEPEBOAUTH
NPaKTUYECKYIO 3a/ady B Y4eOHYIO, BBIICNATH CYHIECTBEHHBIE CBOWCTBA (IPU3HAKM)
(UBUYECKUX SIBJICHUH;

OIMCHIBATh M3YYEHHBIC CBOMCTBA TeN U (PU3MUECKUE SBICHUS, UCTIONB3Ys (PU3UIECKUE
BEJIMYMHBI (CPeIHsIsl U MTHOBEHHAsi CKOPOCTb Tejla NMPH HEPaBHOMEPHOM JIBUXKEHMUHU,
YCKOPEHHE, MEPEMEILECHNE, IyTh, YIJIOBas CKOPOCTb, CWJIA TPEHUS, CUJIA YIPYIOCTH,
CHJIa TSAKECTH, YCKOPEHHE CBOOOJHOTO MaJEeHHs, BEC Tesa, UMITYJIbC Tela, UMITYJIbC
CWJIBI, MEXaHUYeCKasi paboTa M MOILHOCTb, MOTEHIMAJIbHASI SHEPTHUs Teja, MOJHIATOrO
HaJ IOBEPXHOCTBIO 3€MJIM, IIOTEHIIMAJIbHASL SHEPIUsl CXKATOM IIPYKUHBI, KHHETUYECKas
SHEprus, IOJHAas MEeXaHWYecKas HSHEeprusi, MepuojJ M YacToTa KojeOaHuM, JJIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MIOKA3aTejb IPEIOMIICHUS
Cpelsl), TIPU ONMHMCAHUM TPABHIIBHO TPAKTOBATh (PM3WYECKHH CMBICT HCIOJIb3yeMBbIX
BEJIMYMH, O0O3HAU€HUS M EIUHUIBI (PU3UUYECKUX BEIMYMH, HAXOIUTh (OpMYIbI,
CBSI3BIBAIOIIME JAHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMH BEJIMYMHAMH, CTPOUTH
rpadMKy U3y4eHHBIX 3aBUCHMOCTEN (PU3NIECKUX BEITUYNH;



XapaKTepu30BaTh CBOWMCTBA Tel, (PU3MUECKHUE SBICHUS U MPOIECCHI, UCTIONB3YS 3aKOH
COXpaHEHMsI YHEPIMH, 3aKOH BCEMUPHOIO TATOTEHMsS, NMPUHLUI CYNEPHO3ULIMU CHII,
IIPUHLIMI OTHOCUTENbHOCTHU ["anuies, 3akonsl HproTOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHBl OTPAXKEHHS M TPEJIOMIICHUS CBETa, 3aKOHBl COXPAHEHMs 3apsIoBOTO U
MaccoBOIO YHCEI NpPHU SAEPHBIX pEAKIUsAX, IPU OSTOM J1aBaTh CIIOBECHYIO
(bopMyITHMPOBKY 3aKOHA U 3alMCHIBATH €M0 MaTEMAaTHUYECKOE BbIPaKEHHE;

OOBSACHATh (PU3MUECKHE MPOIECCHl W CBOMCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE
CUTyalluli  TNPaKTHUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH  MPUUYUHHO--
CJIEICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKHX IIaroB ¢ OMOPOW Ha 2—
3 u3y4YeHHbIX CBOWCTBA (U3MUECKUX SBICHUM, (QU3NYECKUX 3aKOHOB WJIHU
3aKOHOMEPHOCTEI;

pemaTh pacuéTHbIC 3aJ1a4M (OMUPAIOIIMECcs Ha CUCTEMY U3 2—3 YpaBHEHMUIA), UCTIOJIb3YsI
3aKOHBI W (POPMYIbI, CBSI3bIBAIOLIME (U3NYECKUE BEIMYMHBL: HAa OCHOBE aHallM3a
YCIIOBUSL 3a/lauyd 3alliChIBaThb KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIOUIME WM
M30BITOYHBIE JaHHBIC, BBIOWPATh 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE ISl PEIICHUS,
OPOBOJUTH Pacy€Thl M OLIEHWBATh PEATUCTUYHOCTh IOJTYYEHHOIO 3HAYEHUS
(bU3HYECKON BEIIMYNHBL;

pacrmo3HaBaTh MpPOOJIEMBbI, KOTOpPhIE MOXKHO PEIIUTh MPH MOMOIIU (PUINIECKUX
METOJIOB,  MCIIOJNb3ysd  ONHCAHME  MCCIENOBaHUS,  BBIICHATH  MPOBEPSIEMOE
[IPENOJIOKEHNE, OLICHUBATh IPAaBUWJIBHOCTh MOPSAKAa MNPOBEAEHUS HCCIIEAOBAHUSA,
JIeJIaTh BBIBOJIbI, HHTEPIIPETUPOBAThH PE3YJIbTAThl HAOIIOIEHUH U OIBITOB;

IIPOBOJIMTH ONBITHI 1O HAOJIOICHUIO (PU3UUYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Tes (M3ydeHue BTOpOro 3akoHa HblOTOHA, 3aKOHA COXpaHEHHs YHEPIUHU, 3aBUCUMOCTh
nepuoja KojiebaHui Npy>KUHHOTO MAasiTHUKA OT MAaccChl rpy3a U )KECTKOCTU NMPYKUHBI U
HE3aBHCHUMOCThH OT aMIUIUTY/Ibl MAJIbIX KOJICOaHUH, MPSIMOIMHEHHOE PaCIIPOCTpaHEHUE
CBETa, pa3yioKeHHE OENoro CBeTa B CHEKTpP, M3yYCHHE CBOWCTB H300pakeHHs B
IUIOCKOM 3€pKajie M CBOWCTB H300pakeHHs IMIpeAMeTa B coOuparouieil nuH3e,
HaOJIOZCHNE CIUIOUIHBIX M JIMHEWYaThIX CIIEKTPOB HW3IYYEHHUS): CaMOCTOSITEIBHO
cOoOMpaTh YCTAHOBKY M3 N30BITOYHOTO HAOOpa 000PYAOBAHMUS, OTIMCHIBATH XOJI OTIBITA U
€ro pe3ynbTaThl, ((OPMYIUPOBATH BHIBOABL;

NPOBOIUTH TPU HEOOXOAMMOCTH CEpPHIO NPSMBIX HW3MEPEHMH, OMpenessist cpeiHee
3HaUYCHHE H3MepsieMON Benu4uHBI ((OKYCHOE pAaCCTOSHHE COOMparoiel JIUH3HI),
000CHOBBIBaTh BBIOOP crioco0a u3MepeHus (M3MEpUTENILHOTO TPUOopa);

IIPOBOJIMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3MYECKHUX BEJIMYMH C HCIOJIb30BaHUEM
OpSAMBIX M3MEpPEHHH (3aBHUCHMOCTh IIyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JIBIKEHUM 0e3 HauyaJdbHOW CKOpPOCTH, Mepuojaa KoyieOaHuH MaTeMaTH4ecKoro
MasiTHUKa OT JJIMHBI HUTH, 3aBUCUMOCTH yrja OTpa)KCHHs CBETa OT yrja MajeHus u
yIiia MpesIoMJICHHs OT yIJia MaJeHHUs1): TUIAHUPOBATh MCCIIEIOBAHNE, CAMOCTOSTEILHO
coOupaTb yCTAHOBKY, (UKCHPOBATh pPE3yJabTaThl IOJYYEHHOH 3aBHUCHUMOCTHU
¢bu3MYeCKUX BETWYMH B BUAE TaOMUIl U TpadUKOB, JeJaTh BBHIBOJBI MO pe3yabTaTaM
HCCIIEIOBaHMUS;

MPOBOJUTH KOCBEHHbIE HU3MEpEeHHs (U3UYECKUX BEIMYUH (CpeqHssi CKOPOCTh U
YCKOpEHHUE Tejla MPU paBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHHE CBOOOAHOIO NaJIeHuUs,
KECTKOCTh MPYKUHBI, KOOPOUIMEHT TPEHUS CKOJIbKEHUS, MeXaHUueckas pabora U
MOIIHOCTb, YacTOTa M TMepHOj KojeOaHWd MaTeMaTHYeCKOro U MPYKHUHHOTO
MasgTHHKOB, ONTHYECKass CHUJia COOMpAOIIeH JIMH3BI, PpaJUOAKTUBHBIA (DOH):



IUIAHUPOBAaTh W3MEPEHHUs, COOMpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY U BBINIOJIHATH
WU3MEpEHUs, cIenys NMPEAJIOKEHHON MHCTPYKIMH, BBIUUCIIATh 3HAUYEHUE BEJIMYUHBI U
AQHAIM3UPOBATh IIOJYYEHHBIE PE3yJIbTaThl € Y4YETOM 3aJaHHOW IOTrPEUIHOCTH
W3MEPEHHUI;

coOmoaTh TMpaBWia TEXHUKH O€30MacHOCTH Tmpu pabore ¢ 1abOpaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKM H3YYEHHBIX (U3NYECKUX MOJENIEH: MaTepualibHas
TOYKa, aOCONIOTHO TBEPJOE TENO, TOUYEUHBbIM HCTOYHUK CBETa, JIyd, TOHKas JIMH3a,
IUTaHETapHasi MOZEJNIb ATOMa, HYKJIOHHAsI MOZIEJIb aTOMHOTO $1/1pa;

XapaKkTepu30BaTh MPUHLUMBI JIEHCTBUS HW3YYEHHBIX HPUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOPOI Ha UX ONUCAHUS (B TOM YHCJE: CIUIOMETP, JaTYUKH IOJIO0KEHHUS,
PacCcTOSIHUA U YCKOPEHHUs, paKeTa, 3X0JI0T, OYKH, IEPUCKOI, (poToanmapar, ONTHYECKHE
CBETOBOJIbI, CIIEKTPOCKOI, JIO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PM3NYECKHX SIBICHUI U HEOOXOIUMBIE (PU3UUECKUE 3aKOHOMEPHOCTH;
UCTOJIb30BaTh CXEMbl U CXEMaTHYHbIE PUCYHKH M3YYEHHBIX TEXHHUECKUX YCTPOWCTB,
U3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTUYECKHUX MPOLECCOB MPHU PEUICHUH y4eOHO--
IPAaKTUYECKHUX 3a]a4, ONTUYECKUE CXEMbI JJIS OCTPOCHUs M300PaKEHUH B IJIOCKOM
3epKajie U coOuparoleil T1Hs3e;

IPUBOJUTH TpPUMEPHl (HAXOAUTh MHQPOpPMAIMI0 O MpHUMEpax) MPAKTHUECKOTO
UCTOJIb30BaHUSl (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM KM3HM AN OOecredyeHus
0e30MacHOCTH NpU OOpalieHUH C OpudopaMH M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/10pOBbSl M COOJIOAEHUS HOPM SKOJIOTMYECKOIO IIOBEJICHHS B
OKpYXKarolleu cpee;

OCYIIECTBIISITh TMOUCK HHpopManuu (Qusudeckoro coaepkanuss B HHTepHere,
CaMOCTOATENIBHO (OPMYNIHPYSl TOMCKOBBIM 3ampoc, HAXOJUThb IIyTH OIpPEesICHUs
JIOCTOBEPHOCTH TIOJyYEHHONW WH(POPMAIIMM HAa OCHOBE HMEIONIUXCS 3HAHUU W
JIOTIOJIHUTEIIbHBIX UCTOYHUKOB,;

MCIIOJIb30BAaTh MPH BBINOJIHEHUH Y4EOHBIX 3aJjaHU HayYHO--TMIOMYJISPHYIO JIUTEPATYPy
(GU3MYECKOro CO/ep)KaHus, CIpaBOYHblE MaTepualbl, pecypcbl cetu HHTepHer,
BJIaJIeTh MpHEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHHs HHGPOpMAMU U3
OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE MH(pOpPMALUU
U3 HECKOJBKUX HCTOYHUKOB (PHU3HUECKOrO COAEpKAHMS, MyOJUYHO IPEICTaBIATh
pe3yabTaThl IPOEKTHONW MJIM HCCIIEN0BATENIbCKON NIE€ATEIbHOCTH, IIPU 3TOM I'PAMOTHO
MCIIOJIb30BaTh M3YYEHHBIM TMOHSATUIHBIA anmapaT HM3y4aeMoro pasjena (QU3UKd U
COINPOBOXKIATh BBICTYIUIGHHE Npe3eHTalMed ¢ Y4€TOM OCOOEHHOCTEeH ayauTopuu
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

9 KJIACC
KonuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3/ieioB H TEM mudpoBbIe
Ne n/m P Konrpoabusie | IlpakTnueckue (mupp )
NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI
pecypcbl
Pa3zgen 1. Mexann4deckue siBJIeHHUS
11 MexaHHYeCKOe ABM)KCHHE U CIIOCOOBI €T0 10 | bu6mmoreka [IOK
’ ONHACAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B3aumoneiictBue Te 20 1 3
MMOACHCTBIC TET https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3aKOHbBI COXpaHCHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3zgen 2. Mexann4yeckue KoJ1e0aHud U BOJTHBI
but6mmoreka [IOK
2.1 MexaHn4ecKHe KoacOaHus 7 3
https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
2.2 M .3 8 1 3
CXAHMHCCKHIC BOTHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3jen 3. DiieKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIeKTPOMArHuTHOE TOJIE U 6 ’ bu6mmoreka [IOK
' 3JIEKTPOMATHUTHEIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3gen 4. CBeToBbIe IBJI€HUS
4.1 3aKkOHBI pacIPOCTPAHECHHSI CBETA 6 2 bubnuotexa [JOK




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

but6mmoreka [IOK
4.2
JIuH3BI ¥ ONITUYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4, P 2
3 asJokeHue OesIoro cBeTa B CIIEKTP 3 hitps://m.cdsoo.rw/7f4 1ada6
Hroro no pazneny 15
Pa3nen 5. KBaHTOBBI€ SIBJIEHUA
but6mmoreka [IOK
1 " 4 1
5 CIyCKaHWE U TOTJIONICHUE CBETa AaTOMOM hitps://m.cdsoo.rw/7f4 1 ada6
but6mmoreka [JOK
52 (TpoeHie ATOMHOTO A1pa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
>3 FlnepHsie peaki 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Paspnea 6. [loBTopuTebHO-0000 a0 MOAY 1B
6.1 [ToBTOpeHME M 0000IIEHNE CONCPIKAHUS 9 ’ bubmuorexa [IOK
' Kypca ¢usuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27




INOYPOYHOE IINTAHUPOBAHHUE

9 KJJACC
KoauuecTBo yacoB DJIeKTPOHHbIE
Ne nu@poBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcbl
| Mexanunueckoe IBr>xkeHne. MarepuaiibHas 1
TOYKa
) Cucrtema orcuetra. OTHOCUTEIBLHOCTD | but6mmoreka [IOK
MEXaHHUYECKOI'O IBHKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE IPAMOIHHENHOE NBUKECHHE 1 bubnmorexa HOK
p P https://m.edsoo.ru/ff0ad19a
4 HepaBHOMEpHOE NPAMOIUHENHOE NBUKCHUE. |
Cpenssisi ¥ MTHOBEHHAsI CKOPOCTh
5 [TpsmonnHEHOE PaBHOYCKOPEHHOE | bubnmnoreka [JOK
JIBIOKEHHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CKopoCTh IPSIMOJIMHEMHOTO
6 PaBHOYCKOPEHHOTO JABIKeHUs. ['paduk 1
CKOpPOCTH
JIaGoparopnas padora "Omnpeaeiienne
7 CKO peHI/ISII) TGH;) npu aBHopCKO €HHOM 1 1 bubmmorexa [OK
yexop prp . yexop " https://m.edsoo.ru/ff0adb18
JBIJKCHHUH 10 HAKJIOHHOW IJIOCKOCTH
8 CBobOomHoe magenune tei. OneiTel [anunes 1
PaBHOMepHOE ABHKEHHUE T10 OK HOCTH.
9 Ilepuoxn I/I:I)‘-IaCTOTa 00 aHJCHHﬂpJ}_][)II/I(HefIHaH u 1 bubmmorexa [IOK
p p ’ https://m.edsoo.ru/ff0ael176
YIJI0Basi CKOPOCTH
10 LlenTpoCcTpEeMHUTENBHOE YCKOPEHUE 1
bu6anoreka LIOK
11 Ilepsrnit 3akon HeroTona. BexTop cuitel 1
p p https://m.edsoo.ru/ff0ae612




Bropoii 3akon HeroToHa.

bu6anoreka LIOK

12 PaBHopelicTByrOIIas cuiia https://m.edsoo.ru/ff0ac72a
13 Tperuii 3akon HetoTona. Cynepro3unus cui Egi?;if;;grouifoae%z
14 Pemenue 3a1a4 Ha IPUMEHEHUE 3aKOHOB bu6muoreka [IOK
Herorona https://m.edsoo.ru/ffO0aeb6e
bu6muoreka [IOK
15 Cuna ynpyroctu. 3akok I'yka https://m.edsoil.ru/faneca2
16 Pemenue 3anau no teme «Cuna ynpyroctu»
17 JlaGopaTopHas pabora «OmnpeneneHne bubmmorexa [IOK
JKECTKOCTH IPYKUHBI» https://m.edsoo.ru/ffO0ace28
bubmuorexa [IOK
18 Citna Tpeis https://m.edsogru/fanf738
19 Pewenue 3agau no reme «Cuiia TpeHUS» buGnnorexa [IOK
https://m.edsoo.ru/ff0afa26
20 Jlabopartopnas padota "Omnpenenenne bubnmnoreka [JOK
KO3 UITMEHTA TPESHUS CKOJIBKCHHS" https://m.edsoo.ru/ffOaf8be
21 Pemenue 3agau mo reme "3akonsl HeroToHa. bubnuotexa [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ffO0afb8e
” Cuna TAXKEeCTH U 3aKOH BCEMUPHOTO bubnmorexa [JOK
TATOTEHUS. Y CKOpEHUE CBOOOHOTO TIaJACHHS https://m.edsoo.ru/ff0af044
Ypok-koH(pepenmus "J[BUKeHNHE TET BOKPYT
23 rpaBUTAlMOHHOTO IeHTpa (ComHeyHas
cucrema). ["amakTukun"
24 Pemenue 3agau mo teme "Cua TsSHKECTH B bubmuoreka [JOK
3aKOH BCEMUPHOIO TAroTeHus" https://m.edsoo.ru/ff0af5f8
)5 IlepBas kocMHUYeCKast CKOPOCTb. bu6muoreka [IOK

HeBecomocTts u MEePpEerpy3Kn

https://m.edsoo.ru/ff0af33¢c




PaBHOBecue MaTepuanbHON TOUKH.
AbconroTHO TBEpIOE Teno. PaBHOBecHe

bubnaunorexa LIOK

26
TBEPAOIO TeJa C 3aKPEIIIEHHONW OChIO https://m.edsoo.ru/ff0afe36
BpalIeHUs
27 MowmenT cuinsl. LleHTp TsxecTn
)3 Pemenue 3agad mo reme "MOMEHT CHUIIBI. bubmoreka [IOK
Lentp TsxecTn” https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHON paboTe MO TeMe
29 "MexaHU4YecKoe JBUKEHUE bubmmorexa [IOK
_ A | ' https://m.edsoo.ru/ff0b0408
BzaumopeiictBue ten
KontponbHas paboTa mo teme
30 "MexaHU4eCKO€E IBIKEHNE bubmmorexa [OK
. | ' https://m.edsoo.ru/ff0b06ec
B3aumonencreue ten
Nmnynec Tena. Ummynbe cuibl. 3aKoH
31 COXpPaHEHHUs UMITyJIbCa. YIIPYroe U bubamorexa [IOK
p yibea. STpyr https:/m.edsoo.ru/ff0b07fa
HEYNpyroe B3auMoCHCTBIE
1 Pemenue 3aau no teme "3aKoH coOXpaHEHUS bubnuorexa [JOK
uMItynbca" https://m.edsoo.ru/ff0b096¢
3 VYpok-koHbepenus "PeakTMBHOE TBIKECHHE
B IIPUPOJIE€ U TEXHUKE"
bubmunorexa LIOK
34 M 0
CXaHEcckas pabota i MOIIHOCTH https://m.edsoo.ru/ffOb0a84
35 Pabota cuibl TSKECTH, CHITBI YIIPYTOCTH U bu6mmoreka [JOK
CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «Onpenernenue
36 paboThI CHITBI TPEHUS TIPU PABHOMEPHOM

JABMKCHUM TCJIa 110 FOpH3OHTaHLHOI>'I
IOBEPXHOCTU»




CBs13b sHepruu u pabotsl. [loTeHnmansHas

37
SHEPTH
13 Kunernueckas sneprus. Teopema o bu6mmoteka [IOK
KMHETUYECKOU DHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMs SHEPTUU B MEXAHUKE
40 JlaGopaTtopHnast pabota «M3ydeHue 3akoHa bubnmnoreka [JOK
COXPaHEHHUS JHEPTUUY https://m.edsoo.ru/ffOb12fe
A1 KonebarenpHoe NBUXKEHUE U €TO but6mmoreka [IOK
XapaKTepUCTUKU https://m.edsoo.ru/ffOb1858
4 3aryxaromue Kosnebanus. BeiHyx1eHHbIE bubnmnoreka [JOK
KoJsiebanns. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MarteMaTH4ecKuil ¥ NPYKUHHBIA MaITHUKU
Ypok-uccnenoBanue «3aBUCUMOCTh IIEPUO/Ia
44 Ko1€e0aHul OT )KECTKOCTH I WHBI 1 MacChI bubmmorexa [OK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpatenue 3Hepruu NpU MEXaHUUECKUX
Ko1e0aHuIX
JlabopaTtopHas padora «OnpenencHue
46 qacroim Hpne IfO a Kone6a§1m71 i WUHHOTO bubmmorexa [OK
pHOZ Py https://m.edsoo.ru/ffOblaec
MAasITHUKAY
JIaGoparopuas padora «IIpoBepka
47 HGSaBII)/ICI/II\IZOCTI/IpHe noaa IfOHCéJaHI/Iﬁ rpy3a bubmmorexa [OK
pHon py3a, https://m.edsoo.ru/ff0b197a
MTOJIBEIIICHHOTO K HUTH, OT MacChl Tpy3a»
Mexanuueckne BOJIHEL. CBOKHCTBA
48 MeXaHn4yecKkux BouH. IIpomonbHbie U bubmorexa HOK
- HIPoA https://m.edsoo.ru/ff0b21fe
MOTNIEPEYHBIE BOJIHBI
49 Ypok-koHbpepeHnus "MexaHn4eCKrue BOJTHBI

B TBEpIOM Tene. CelicMuieckre BOIHbI"




50

3Byk. PacnipocTpanenue u oTpaxeHue 3ByKa

VYpok-uccnenosanue "Habnronenue

51
3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
57 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 Ypok-koHbpepeHtus "YIbTpa3ByK U bubnmnoreka [JOK
MH(Pa3BYK B IPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJIBHON paboTe MO TeMe
" bu6mmorexa LIOK
54 3aKOHbI COXpaHeHus1. MexaHndyeckue
" https://m.edsoo.ru/ff0b25f0
Kosie0aHus U BOJIHBI
KontposnbHas paboTa o Teme "3aKoHbI
55 coxpaHeHwus. MexaHn4ecKue KoineOaHus u
BOJIHBI"
56 DNEKTPOMarHuTHOE I0JIE. Bbubmmorexa LIOK
DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoliCcTBa 3J1EKTPOMarHUTHBIX BOJIH
VYpok-koHpepenuus "llkana
53 3JIEKTPOMArHUTHBIX BOJIH. Mcnonb3oBanue bubnuorexa [JOK
AJIEKTPOMATHUTHBIX BOJIH JJIs COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3Hn"
VYpok-uccnenosanue "M3ydeHue cBONCTB
bub6naunorexa LIOK
59 AIEKTPOMATrHUTHBIX BOJH C TIOMOIIBIO
" https://m.edsoo.ru/ffOb2c6¢
MOOWIBHOTO TenedoHa
60 Pemenue 3a1a4 Ha onpeeneHne 4acToThl U
JUITMHBI 3JIEKTPOMarHUTHON BOJIHBI
61 DneKTpoMarHuTHasi Ipupoja CBeTa. bubnuotexa [JOK
CkopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Uctounuku ceta. [Ipsmonuneitnoe bu6muoreka [IOK




pacrpocTpaneHue cera. 3atMeHuss ConHua u
Jlynbl

https://m.edsoo.ru/ffOb3658

3aKoH OTpakeHUs cBeTa. 3epkaia. Pemenue

bubnunorexa LIOK

63 3aJ1a4y Ha NpUMEHEHHE 3aKOHa OTPaKEeHUS
8 P p https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomnenue cBera. 3aKOH IPETOMIIEHUS bubmmoreka [JOK
cBeTa https://m.edsoo.ru/ffOb3aea
IlosiHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnonp30BaHue MOJIHOTO BHYTPEHHETO bubmorexa LOK
yIp https://m.edsoo.ru/ffOb3c5¢c
OTPa)KEHHUS B ONITUYECKHUX CBETOBOAAX
Jlaboparopnas padota "UccnenoBanue
66 3aBUCHUMOCTH YTJIa MPEJIOMIICHHS] CBETOBOTO
Jy4a OT yIJla IaJiIeHUs Ha IPaHuLEe "BO3yX-
cTeKio"
Ypok-koHdepenius "Mcnonp3oBanue
67 MIOJTHOTO BHYTPEHHETO OTPAKECHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBS3L"
bubnuoreka [JOK
68 JInnzel. OnTHyeckas cujia JIMH3BI
https://m.edsoo.ru/ff0b3f2¢c
but6mmoreka [IOK
69 ITocTpoenue n300pakeHM B TUH3AX
P P https://m.edsoo.ru/ff0bd44a
JlabopaTopHnas pabora "OmnpeneieHue
70 dox EHOFE aCfTOHHI/I}I H olzimqecxoﬁ CHIBI bubmmorexa LOK
y I?, " https://m.edsoo.ru/ff0b4206
coOMparoNIeHt JIMH3BI
71 VYpok-koupepenuus "ONTUYECKUE TUH30BBIC bu6mmoreka [IOK
npudopsr" https://m.edsoo.ru/ffOc0a7e
bubanoreka LIOK
72 ['na3 kak ontuyeckas cucrema. 3peHue 1

https://m.edsoo.ru/ff0b4684




VYpok-koHpepenuus "Jledexrsl 3penus. Kak

73 "
COXPaHUTb 3pEHUE
Pasnoxxenue 6enoro csera B crieKTp. ONBITHI
74 HrroTona. CrioxeHue cCreKTpaabHbIX [IBETOB. bubmorexa LOK
https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceeta
Jlabopartopnas pa6ota "OmbITHI 11O
75 Pa3IoKEHHUIO OEJIOT0 CBETA B CTIICKTP U bubnmnoreka [JOK
BOCIIPUATHIO LIBETA [IPEAMETOB IIPHA UX https://m.edsoo.ru/ffOcOe2a
HaOJII0ICHNH Yepe3 LBETOBbIe GUiIbTpH"
VYpoxk-nipaktukym "BosiHOBBIE CBOMCTBA
76 CBeTa: quCIiepcusi, UHTephEepeHIUs U
nudpaxms"
77 OmneiTel Pe3epdopaa u manerapHast MOACIb bu6muoreka [IOK
aroma https://m.edsoo.ru/ffOc12a8
78 [Toctynatel bopa. Moaens atoma bopa
79 HcmyckaHnue u MOrJIONIEHUE CBETa aTOMOM. bubnuorexa LIOK
KBantsbl. JInuHeiuaTeie ClIEKTPBI https://m.edsoo.ru/ffOc144c
20 Ypoxk-nipakTukym "Habmonenue ciekTpoB bubnuorexa [JOK
ucmnyckanus'" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTE U €€ BUJIBI bubnmorexa HOK
https://m.edsoo.ru/ffOc1672
20 Crpoenue atomHoro siipa. Hykionnas bubnuorexa [JOK
MOJEIIb https://m.edsoo.ru/ffOc18ac
but6mmoreka [IOK
83 PanuoaxTtuBHbIE ipeBpanieHus. 30Tomnbl hitps:/m.cdsoo.ru/ff0clald
24 Pemenue 3agau no treme: "PagunoakTuBHbBIC bubnuorexa [JOK
npespamieHus" https://m.edsoo.ru/ffOc1b4a
85 [lepuon moypacnazaa




26 VYpok-koH(pepeHuus "PagroakTHBHbIE bu6muoreka [IOK
W3JIyYEHHUsI B TIPUPOJIC, MEUIIUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

g7 SnepHble peakuu. 3aKOHbI COXpPAHEHUS bubnuorexa LIOK
3apsi0BOT0 M MacCOBOI'O YHCEI https://m.edsoo.ru/ffOc1c58

28 DHeprusi CBA3U aTOMHBIX sifiep. CBs3b Macchl bubnuotexa [JOK
U DHEPTUHU https://m.edsoo.ru/ffOc1d7a

89 Pemenue 3anau no teme "Snepusie peakuun"

90 Peakuuu cunTesa u neneHus saep. bubnuotexa [JOK
HcTtounuku sHeprun ConHIA U 3BE3 ] https://m.edsoo.ru/ff0c1e88
Ypok-koHbepenius "SaepHas s3HEpreTUKa.

91 JlelicTBHS palnOaKTUBHBIX U3JIy4YEHUH Ha
JKUBBIE OpraHU3MbI"

[ToaroToBka Kk KOHTPOJIBHOM paboTe Mo TemMe

9 "DneKTPOMarHuTHOE MOJIE. Bbubmmorexa LIOK
DJeKTPOMarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS"

KonrponsHas pabora o teme

03 "JneKTpOMarHuTHOE MOJIE.
DJIeKTpOMarHuTHele BoJHbI. KBaHTOBBIE
SIBIICHUS"

94 [ToBTOpenue, 06o6menue. JlabopaTopHbie bu6mmoreka [IOK
paboTsl 1o Kypcy "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o600menue. Pemenue

95 pacyeTHBIX U KaUeCTBEHHBIX 3a]1a 10 TeMe bubamorexa [IOK
" " https://m.edsoo.ru/ff0c2572

TemnnoBsle poLECCHI
IToBTOpenue, o6o0menue. Penenne
96 pacyeTHBIX U KaUeCTBEHHBIX 3a]1a4 110 TeMe bubmmorexa [IOK

"KIIJI TennoBeIX ABurareineit”

https://m.edsoo.ru/ff0c2a22




[ToBTOpenue, 0606meHue. Pemenue

97 aCUETHBIX U KaueCTBEHHBIX 3aJ1a4 110 TeMe 1 bubmmorexa [OK
P g hitps://m.edso0.ru/ff0c2b30
"KII/] anexkrpoycTaHoBOK"

08 [ToBTOpenwue, 06o6menue. JlabopaTopHbie | | bu6mmoreka [IOK
paboTsl o kypcy "CBeToBble SIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0600meHNe. PaboTa ¢

99 TEKCTAMH I10 TeMe "3aKOHBI COXpPAHEHMUS B 1 bubnmorexa LHOK

" p https://m.edsoo.ru/ffOc2d6a
MEXaHUKE

100 [ToBTOpenwue, 0606menue. Pabora ¢ | bubmmoreka [JOK
Texkctamu 1o TeMe "Koiebanus u BOJTHBL" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o600meHNe. PaboTa ¢ | bu6mmoreka [IOK
TekcTamu 110 TeMe "CBeTOBEIE sIBICHUS" https://m.edsoo.ru/ff0c3044
IToBTopenue, o6o0menue. Pabora ¢

102 TekcTamu 1o Teme "KBaHTOBas u siaepHas 1
¢duzuka"

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbHOI'O ITPOLUECCAOBA3SATEJ/IbBHBIE YYEBHBIE
MATEPHUAJIbBI 1JISA YYEHUKA

®dwusuka, 9 knacc/ [lepemkuna A.B., I'yrauk E.M., OGmiecTBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY; AKIIMoHEepHOE 00IIECTBO
«M3narensctBo «lIpocsemenue»

METOANYECKHUE MATEPHUAJIbBI J1JIAA YYUTEJIA

O. A. Yepnukona, C. H. I'nanenkoBa, B. B. KynpsBues ®@uzuka 9 kiacc,
0a30BbIN YpOBEHB, MEeTOAMYECKOE MTocooue k yueonuky U. M. [leprimkuna, A.
N. NBanosa: M., «lIpocBemenney, 2023

B.1.JIykamuk, E.B. IBanoBa, CoopHuk 3anau 1o ¢puszuke 7-9 ki., yueOHOe
nocobue: M., «lIpocBemenney, 2021

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6mnorexa IJOK
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