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INOACHUTEJIBHASA 3AIINCKA

[IporpammMa 10 (u3MKEe HA YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHus
COCTaBJICHA HAa OCHOBE TOJIO)KEHMM U TpeOOBaHMII K pe3yjbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeIbHOW MPOTPAMMBI, MPEJCTABICHHBIX B
OI'OC 000, a taxxe ¢ yuéroMm (penepanpHoil paboueld mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanusi yueoHoro npeamera «Ousnkay.

Conepxanue mnporpaMMmbl MO (QU3MKE HampaBieHO Ha (HOpPMUPOBAHKE
€CTECTBEHHOHAYYHON TPAMOTHOCTH OOYYaIOIIMXCS W OpraHu3alldi0 H3y4YeHUs
¢u3uKku Ha JESATeNbHOCTHOM OCHOBE. B mporpamme mo ¢u3uke y4YHTHIBAIOTCA
BO3MOXXHOCTH ydeOHOro mnpeamera B peammszanuu TpeboBanuii ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM M METANpPEIMETHBIM Pe3yJibTaTaM OO0yuYeHHUS, a TaKXKe
MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[IporpamMma mo ¢u3HMKe ycTaHABIUBAET paclpesesieHue yueOHOro MarepHaa
1o rojaM oOyueHus (IO Kiiaccam), mpejjaraeT IpUMEpPHYIO MOCIEA0BATEIbHOCTD
U3y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUS PEAMETHOTO COACPKAHUS U YUETE
BO3PAaCTHBIX OCOOEHHOCTEN 00yUarOINXCS.

[Iporpamma mo ¢usmke paspaboTaHa C LEIbIO OKa3aHUS METOAMYECKON
MOMOIITH YYUTEIIO B CO3IaHUU paboUdell mporpaMMBbI 10 Y4eOHOMY MPEAMETY.

®dusuka SABISETCS CUCTEMOOOPA3YIOIIMM Il €CTECTBEHHOHAYUYHBIX Y4E€OHBIX
IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIE)KAT B OCHOBE MIPOLIECCOB U SBJICHUH,
U3y4aeMbIX XUMHUEH, OMOJIOTHEN, acCTpOHOMUEHN U Pu3nyeckoi reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEIOCTaBisieT Hanbosee sCHbIC
o0Opa3ipl MPUMEHEHUST Hay9HOTO METOJa TMO3HAHMS, TO €CTh CIocoda MOTyYeHHS
JOCTOBEPHBIX 3HAHUHN O MUPE.

OnHa W3 TWIaBHBIX 3a7a4 (DU3MUYECKOTrO 00pa3o0BaHHUS B CTPYKTYpEe OOIIETo
00pa3oBaHUsI COCTOMT B (POPMHPOBAHMU €CTECTBEHHOHAYYHOW TIPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

Nzydenne ¢puznku Ha 6a30BOM YPOBHE IPEATIONAraeT OBIAICHNE CIEAYIOIUMHI
KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIIMMH €CTECTBEHHOHAYUYHYIO TPaMOTHOCTb!

e Hay4HO OOBSCHSTH SIBJICHUS;

e OIICHWBATH U IOHUMATh OCOOCHHOCTH HAyYHOTO MCCIICIOBAHMS;

e UHTEPIPETUPOBATh  JAHHBIC u UCIIOJIb30BaTh Hay4YHBIC
JI0KA3aTeNIbCTBA ISl TIOJTYYCHUSI BBIBOJIOB.

Ilenmn wsyueHus ¢U3NKK HAa YpPOBHE OCHOBHOTO 001mIero oOpa3oBaHUS
onpeneneHsl B KoHnenuuu mnpenogaBanus ydeOHoro mnpenvera «®Dusmka» B
oOpa3oBarenbHbIX opranuzamusix Poccuiickoit  ®@enepanuu, pearu3yroUux
OCHOBHbIE  00I1€00pa30BaTENbHbIE MPOTPAMMBI, YTBEPXKACHHOW  pEIICHHEM
Komnernn MunucrepctBa npocsenienuss Poccuiickoit deneparyu (mpoToKoa OT 3
nexadps 2019 r. Ne [TK4BH).

Heau uzyyenuss pusvMKu:



npuoOpeTeHne WHTEpeca W CTPEMIICHUS OOYyYaroIIuXCsi K HaydHOMY
U3yYCHHUIO TPHUPOJBI, PAa3BUTHE HUX HHTEIUIEKTYIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUI O HAyYHOM METOJe MO3HAaHUSA U (popMUpOBaHUE
HCCIIEIOBATEIICKOTO OTHOIICHUS K OKPYKAIOIIMM SIBIICHHUSIM;
(GopmMHpoBaHrE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa H3y4yeHHs OCHOB
CTPOCHUS MaTepHH U (PyHAAMEHTAIBHBIX 3aKOHOB (PU3UKU;

GopMHpoBaHUE TPENCTABICHUN O PoiM (U3UKKA ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTUH;

pa3BUTHE  TPEACTABIEHMH O  BO3MOXHBIX  cdepax  Oymymien
npoQecCHOHATBLHON EATENbHOCTH, CBSI3aHHOW C (PU3UKOM, MOArOTOBKA K
HanpHeeMy o0y4eHHIO B 3TOM HalpaBIeHUH.

JlocTrkeHne 3TUX 1eJIel MPOrpaMMBl 1o (PU3HKE Ha yPOBHE OCHOBHOTO 00IIEr0o
00pa3oBaHus 00ECIEUNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

nprOOpETeHNE 3HAHUI O TUCKPETHOM CTPOCHHH BEIIECTBA, 0 MEXAHUYECKUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
npUOOpETeHHE YMEHUN OMUCHIBATH U OOBSACHATH (DU3MUECKUE SIBICHHS C
HCITOJT30BAHUEM TTOTYICHHBIX 3HAHHA;

OCBOCHHE METOJOB PEIICHHWS MPOCTEHIINX PacUYCTHBIX 3amad ¢
UCIIOJIb30BaHUEM buznUecKux MOJIeTIeH, TBOPYECKUX u
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOIOIATh TMPHUPOIHBIC SIBJICHUS W BBITIOJHATH OTIBITHI,
nabopatopHble  pabOThl W AKCIEPUMEHTAIbHBIC  UCCIAEAOBAHUS  C
HCITOJTIb30BaHUEM N3MEPHUTEILHBIX PUOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ mHMOpMaIueln (U3MUECKOro COAep>KaHMUs,
BKJIFOYasi UHPOPMAIIMIO O COBPEMEHHBIX JOCTIKECHUSIX (U3HUKH, aHAIU3 U
KPUTHYECKOE OIICHUBaHNE WH(OPMAITUH;

3HAKOMCTBO CcO chepaMu npodecCUOHATBHOMN AESTETbHOCTH, CBI3aHHBIMU C
(bU3HKOI, U COBPEMEHHBIMHU TEXHOJIOTUSIMHU, OCHOBAHHBIMU Ha JJOCTH>KEHUSAX
bu3nuecKoi HayKu.

Ha wusyuenue ¢usuku (0a30BbIi YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIETrO

oOpazoBanus oTBoAUTCS B 9 Kiacce — 102 vaca (3 yaca B HeJeINo).

COJEPXXAHUE OBYUYEHUASA

9 KUIIACC

Pa3nea 8. Mexannueckue siBJEHHUS.
Mexannueckoe JABWKEeHUE. MarepuanbHas Touka. Cucrema oTcuéra.

OTHOCHUTEIBHOCTh MEXAaHWYECKOTO JBWKEHUSA. PaBHOMEpHOE NpAMOJIMHENHOE
nBxkeHue. HepaBHomepHOe mnpsiMosiMHeHOe nBukeHue. CpenHsis U MTHOBEHHAs
CKOpOCTb T€Jla IPU HEPABHOMEPHOM JBUKECHUHU.

VYckopenue. PaBHOyckopeHHOe mpsiMolinHeWHoe aABuxkeHue. CB0OOOIHOE
nagenue. OnsITel ['anunes.



PaBHOMepHOE nABHKEHHE TO OKpykHOcTU. llepuon u wactora oOpaiieHus.
JIuHeliHas u yriaoBas cKOpocTu. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

[TepBoiit 3akoH Herorona. Bropou 3akon Herorona. Tpetunit 3akoH HeroToHa.
[IpyHIMI Cynepno3uun CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS! CKOJbXKEHHUSI, CHUIIa
TPEHUS MOKOSI, IPYTHE BUbI TPEHHUSI.

Cuna TsHKECTH W 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOIHOTO
najgenus. J[mwkenue mianer BOKpyr Connua. IlepBas kocMuueckasi CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTtepuanbHON TOYKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHOM OChIO BpaleHusi. MoMeHT culibl. LIeHTp TsxecTH.

Nmnynec Tena. M3MeHeHue umiynbca. MMIynbsC cuiibl. 3aKOH COXpaHEHUs
uMITyJibca. PeakTUBHOE JBUKEHUE.

Mexanuueckas padoTa 1 MOIIHOCTb. PaboTa CHil TSKECTH, yIPYTOCTH, TPEHHUS.
Ces3p sHeprum U paboTel. [loTeHuuanbHas 5SHeprus Tena, IMOAHITOrO Haj
OBEPXHOCTHIO 3eMJIH. [loTeHImanpHas 3HEprust cxKaTou NMpykuHbl. KnHeTnueckas
sHeprus. TeopeMa O KMHETUYECKOW 3HEPrUU. 3aKOH COXPAHEHMS] MEXaHWYECKON
SHEPTHUH.

Jemoncmpayuu.

1. HabOmroieHue MeXaHM4eCKOIo JIBMKEHHUS Tejla OTHOCUTEIBHO Pa3HbIX Tell

OTCYETA.

2. CpaBHeHME INyT€d W TPACKTOPUU JBWKEHUS OJHOIO M TOTO K€ Tella
OTHOCHUTENBHO Pa3HbIX TEN OTCUETA.

N3mepenne CKOpOCTH M YCKOPEHUS MTPSIMOJIMHEWMHOTO JIBUKEHUS.
HccenenoBanue Npru3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

Hab6utoieHne 1BMKEHUs Tella 0 OKPYKHOCTH.

HaGnronenne MexaHMueCcKUX SBJICHHUM, MPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM ABUKEHUU OTHOCHUTEIBHO
KaOuHeTa (PU3UKU.
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7. 3aBUCHMOCTh YCKOpPEHHUs Tela OT MAacChl Tejla U JACHCTBYIOIIEH Ha HEro
CHUJIBI.

8. HaOmroneHue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TElL.

9. M3MeHeHHe Beca Teyna Npu YCKOPEHHOM JBH)KEHUH.

10. Ilepenaya umiryapca npu B3aUMOIEUCTBUU TEIL.

11. [Ipeobpa3zoBanms SHEPTUU MPU B3aUMOACHCTBUHN TE.

12. CoxpaHeHue UMITYJIbCA PU HEYTTPYTOM B3aUMO/ICVCTBUM.

13. CoxpaHeHue UMIYJIbca MPU a0COIIOTHO YIIPYTrOM B3aUMOJIEHCTBHH.

14. HaGmronenue PCaKTUBHOT'O JABHIKCHUS.

15. CoxpaHeHHE MEXaHUUECKOU SHEPTUH MPU CBOOOTHOM MaICHHH.

16. CoxpaHeHHE MEXaHUYECKOW SHEPruu MpHU ABUKEHHUM TeJa MOJ| ACHCTBHEM
PY>KUHBI.

Jlabopamopnuie padomel u onvimel.



1. KoHcTpyupoBaHuEe TpakTa AJis pa3roHa M JalbHEUIIEro paBHOMEPHOTO
JNBW)KECHUS IAPUKA WU TEJIEHKKH.

2. OmpeneneHue CpeaHEN CKOPOCTH CKOJBXKEHHS OpycKa WM JBUKEHUS
HIAPUKA 10 HAKJIOHHOW IUIOCKOCTH.

3. OmpezneneHue yCKOpPEHHUs Tejlda NPU PaBHOYCKOPEHHOM JIBMOKEHUU T10
HAKJIOHHOM TIJIOCKOCTH.

4. WccnenoBaHWe 3aBUCUMOCTHM NYTH OT BPEMEHHM MPHU PABHOYCKOPEHHOM
JBUKEHUU 0€3 HauyallbHOM CKOPOCTH.

5. IlpoBepka THUNOTE3bl: €CAW NPU PABHOYCKOPEHHOM JIBHOKEHHHM 0e€3
HayaJbHOM CKOPOCTHM NYTH OTHOCATCS KakK psii HEUETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. HMccnenoBaHne 3aBUCMMOCTA CHWJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJIBLHOTO JIABJICHHUS.

7. Omnpenenenue K03PPUIMEHTA TPEHHS CKOJIbKEHHUS.

8. OmnpexneneHue KECTKOCTH NPYKUHBI.

9. Ompenenenue pabOTHI CUIIBI TPEHUS TIPU PABHOMEPHOM JIBHXKEHUU Telia 10
TOPU30HTAIBHON TOBEPXHOCTH.

10. Onpenenenre pabOTHl CHJIBI  YOPYrOCTH MpH TOABEME Tpy3a C
HCIIOJIB30BaHUEM HETOIBUKHOTO U TTOJABUXKHOTO OJIOKOB.

11. I3y4yeHue 3aK0Ha COXPAHEHUSI SHEPTHUH.

Paznen 9. Mexanuveckue Ko1e0aHus U BOJIHBI.

KonebarenbHoe nBuxeHre. OCHOBHBIE XapaKTEPUCTUKHU KoJIeOaHU: MEepro,
4acToTa, aMIUINTyJa. MaremMaTu4ecKuil U NpYXKWHHbIA MasTHUKU. [IpeBpamienue
SHEPIruu MPH KOJIeOATEIHLHOM JABUKESHUM.

3aryxatouue ~ kojeOaHus.  BoiHyknenHole — koneOaHusi.  Pe3onamnc.
Mexannueckue BoIHbI. CBOMCTBA MEXaHMUECKUX BOJIH. [[po10IbHbIE U TOTIEpEYHbIE
BOJIHBI. J[IMHA BOJIHBI U CKOPOCTh €€ pacnpocTpaHeHus. MexaHu4YecKue BOJIHBI B
TBEPAOM TEJE, CEUCMUYECKHUE BOTHBI.

3Byk. I'poMkocTh 3Byka M BhIcOTa TOHa. OTpakenue 3Byka. MHbpa3Byk u
yJIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHuii Tel MHOX AEHCTBHEM CHIIBI TSKECTH U CHIIBI
YOPYTOCTH.

HaGmonenue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HaGnronenue BeIHYKIEHHBIX KOJICOaHMI 1 pe30HaHca.
Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOIEIH).
HaOmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHYECKHI pE30HAHC.

ok wDd

Jlabopamopnsie pabomul u onvimol.

1. OmpepeneHre 4aCTOTHI U MEpUOIa KoJIeOaHU MaTEMaTHIECKOTO MasiTHUKA.

2. OnpexaeneHue 4acTOThl U Meproa KojaebaHu Mpy>KMHHOTO MasSTHUKA.

3. HccnenoBanue 3aBUCHUMOCTU TMEpHOJia KOieOaHU MOABEIIEHHOIO K HUTU
rpy3a OT JJIMHbI HUTH.



4. WccnenoBaHue 3aBUCUMOCTHU MEpHOJa KOlIeOaHUN MPYKUHHOTO MAasTHHKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH Iepuoja KojeOaHWil Ipy3a, MOJBEIIEHHOTO K
HUTH, OT MACCHI Ipy3a.

6. OnbITbl, JEMOHCTPUPYIOUIME  3aBHUCHUMOCTh  I€puoJa  KOJeOaHHi
IPYKMHHOTO MasgTHUKA OT MACChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. V3MmepeHue yckopeHusi CBOOOHOIO MaICHUS.

Pa3nen 10. DiekTpoMarauTHoe 1oJjie M 3JIeKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMarHuTHOE  MOJe.  OJEeKTpOMarHuTHble  BoJHBL.  CBolicTBa
ANEKTPOMArHUTHBIX BOJH. I[llkama »3J€KTpOMarHUTHBIX BOJH. Fcnosb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DnekTpoMarauTHas npupoga ceta. CkopocTh cBeTa. BOJHOBBIE CBOICTBa
CBeTa.

Jemoncmpayuu.

1. CBoOWCTBA AIEKTPOMArHUTHBIX BOJIH.

2. BoJiHOBBIE CBOICTBA CBETA.

Jlabopamopnwie pabomol u onvimol.

1. W3yuyeHue CBOWICTB 3JEKTPOMArHUTHBIX BOJH C IOMOIIBIO MOOHJIBHOTO

tenedona.

Pa3znes 11. CBeToBbBIC AABJICHUS.

JIyueBas Mmoznens cBeta. Mictounuku ceera. [IpsMonnHeiiHOe pacipocTpaHeHUe
ceeta. 3armennss Connua u Jlynel. Otpaxkenue cBera. [lnockoe 3epkano. 3akoH
OTpa)KE€HUs CBETA.

[Ipenomnenue cBera. 3akoH TmpenomieHus cBera. [lomHoe BHYTpeHHee
OoTpakeHue cBeTa. Mcnoap30BaHKe MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX
CBETOBOJAX.

JIunza. Xox myueid B muH3e. Ontuyeckas cuctema goToariapaTra, MUKpOCKONa
u Teneckona. ['na3 kak ontuyeckas cucrema. biim30pyKkocTh U 1abHO30PKOCTb.

Paznoxenune Oemoro cBerta B crnekTp. Omnbitel HetoTona. Croxenwue
CIEKTpaJbHBIX UBETOB. Jlucnepcus cBeTa.

Jlemoncmpayuu.

[IpsiMmonuHeHOE pacCIPpOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tomyuenune n300pakxeHnii B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.

ONTHYECKUN CBETOBO/L.

Xon nyyei B coOuparoliei JInH3e.

X0 1y4el B paccenBaroIIeH JUH3E.

[Tomyuenune n300pakxeHUid ¢ TOMOIIBIO JINH3.

. IIpunnun aeiicTBus hoToanmapara, MUKpPOCKOIIA U TEJIECKOTIA.

10. Monenn riasa.

© oo N R DR

11. Paznoxenue 0eoro cBeTa B CIIEKTP.
12. [Tomy4yenue 6eoro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.



Jlabopamopnvie padomul u onvimel.

1. HMccnenoBaHue 3aBUCUMOCTH YIVIA OTPaKEHHMS CBETOBOTO JIydya OT yria
NaJCHUs.

2. W3ydenne xapakTepuCTHK M300pakeHUs MIpeIMETa B TNIOCKOM 3epKalie.

3. HccnenoBaHne 3aBUCHMOCTH yTIJIa IPEJIOMIICHUS CBETOBOIO Jy4ya OT yIJia
NaJICHUS Ha TPAHULIE «BO3LyX—CTEKIIO».

4. TlonmyueHue U300paKEHHM C MOMOIIBIO COOUPAIOIIEH JTMH3BI.

5. Ompenenenue (POKyCHOTO PacCTOSHUS M ONTHYECKON CHIIBI cOOMparomieit
JIVH3BI.

6. OmnbITHI IO Pa3JI0KEHUIO OEJIOro CBETA B CHEKTP.

7. OnbIThl MO BOCIPHUATHIO I[BETA MPEAMETOB MPU UX HAONIIOJACHUM Uepes
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omneitel Pesepdopaa u miianerapHas Mozenb aromMa. Moxens atoma bopa.
HcnyckaHnue u Moriomenue ceeta atoMoM. KBaHTsl. JIMHeWYaTble CIEKTPBHI.

PannoaktuBHOCTh. Anbga, 6eTa- U ramma-usnydeHus. CTpoeHHE aTOMHOIO
anpa. Hyknonnas Mozesns aToMHOro siapa. M3oronsl. PaqnoakTuBHBIE IPEBPALLICHNUS.
Ilepnon mosrypacmiaia aTOMHBIX SAED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHMS 3apsAJ0BOIO M MAaCCOBOIO YHUCEIN.
OHeprus cBsI3U aTOMHBIX s1ep. CBA3b MACCHl U S3HEPTUU. Peakiiuu cuHTE3a U JENECHHUS
anep. Mcrounuku sHeprun CostHIA U 3BE3].

Anepnas sHepreruka. J[eWCTBUA pPaAUMOAKTUBHBIX M3JIyYCHUHM Ha IKHUBBIC
OpraHU3MBI.

Hemoncmpauuu.

CrexTpbl U3ITy4YEeHHS U TOTJIOLICHUS.

CnekTpbl pa3IMvHbIX Ta30B.

CnekTp Bogopo/a.

Habmronenue tpekoB B kamepe Buibcona.

PaboTa cuéTunka HOHUBUPYIONTUX U3ITYUCHUH.

Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.
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Jlabopamopnsie pabomul u onvimol.

1. HaGmroneHue CIuTONIHBIX M JIMHEHYATHIX CIIEKTPOB U3ITyUCHHSI.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUHU YACTHUIIBI IO TOPMO3HOMY MYTH

(o dhoTtorpadusam).

3. M3mepenue paqnoakTuBHOTO (OHA.

IToBTOpPHUTEIHLHO-00001AIOIIIUIA MOYJIb.

[ToBTOpUTENHEHO-0000MIAIOIIMI MOAYJb MPEIHA3HAYEH JIJII CUCTEMATHU3allUuU U
000011IeHNsT TPEAMETHOTO COJEPKAHUSI U OIbITa JEITEIHHOCTH, TPUOOPETEHHOTO
MpU HM3YyYCHUH BCETO Kypca (U3WKH, a TaKXKe /JIsg MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY 9K3aMEHy MO (u3uke g o0ydaroImuxcs, BBIOPABIIUX 3TOT
y4eOHBII npeaMer.

[Ipu u3ydyeHUH NaHHOTO MOAYJS PEATU3YIOTCS U CHUCTEMATHU3UPYIOTCS BUIbI
NeSTeTLHOCTH, Ha OCHOBE KOTOPBIX OOECIEUYMBACTCS JAOCTMIKEHUE MPEAMETHBIX U



METanpeIMETHBIX  IJIAHUPYEMBIX  pEe3ylbTaTOB  O0yueHus,  Qopmupyercs
€CTECTBCHHOHAy4YHasi T'PAMOTHOCTb: OCBOCHHME HAy4YHBIX METOJOB HCCIIEIOBAHUSA
SBJICHUM TPUPOJBI M TEXHUKH, OBJIAJECHUE YMEHUSAMHU OOBIACHATH (PU3NYECKHUE
ABJICHUSA, NPUMEHSs IIOJIYYEHHbIC 3HAHMS, pemarbh 3aJa4yd, B TOM YHCIIE
Ka4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.
[IprHIMIIMATBHO AEATEIBHOCTHBIN XapaKTep JaHHOIO pasjeia peaausyercs 3a
CU€T TOTO, YTO OOYUAIOILIUECS BBINOIHAIOT 3a/1aHUs, B KOTOPBIX UM MIPEAJIAraeTcs:
Ha OCHOBE TIOJyYCHHBIX 3HAaHMA paclo3HaBaTb M HAy4YHO OOBSICHATH
duznyeckue IBJICHUS B OKPYKAIOLIEH MPUPOIE U MOBCEAHEBHOM XKU3HH;
MCIIOJIb30BaTh HAay4YHbIE METOJbI MCCIECAOBAHUS (PU3NUECKHUX SBICHUH, B TOM
Yucie 1) IPOBEPKU TUIIOTE3 U MOIYYEHUS TECOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAyyHbIE€ OCHOBBI HaubOoJee BAXKHBIX JOCTHKEHUM COBPEMEHHBIX
TEXHOJIOTUW, HAIPUMEP, MPAKTUYECKOrO MCIIOIb30BAHUS PA3IUYHBIX UCTOYHHKOB
DHEPrUU Ha OCHOBE 3aKOHA NPEBPALICHUS U COXPAHEHHS BCEX HW3BECTHBIX BUIOB
JHEPIUM.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenue (pr3MKu Ha ypOBHE OCHOBHOTO OOIIEro 00pa30BaHUs HAIIPABIIEHO Ha
JOCTH)KEHHUE JIMYHOCTHBIX, METANPEJAMETHBIX W MPEAMETHBIX 00pa30BaTEIbHBIX
pPEe3yJIbTaTOB.

B pe3ynbrate nzydenust Gu3MKu Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs y
obOyuarorierocss OyayT copMHpOBaHBI CIEAYIONIME JUYHOCTHBIC PE3yIbTaThl B
YacTH:

e 1) mMaTpMOTHYECKOr0 BOCIIMTAHUA:

e - MPOSIBJICHHE HMHTEpPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
bu3nYecKoil HayKH;

e - [IGHHOCTHOE OTHOIIEHUE K JOCTUKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

e 2) rpa:KIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:

e - FOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CYKJIEHUM OOILIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHUECKUM MPUMEHEHHEM JTOCTHXKEHUIM
busuKy;

e - OCO3HaHME BAXHOCTH MOPAIbHO-3TUYECKUX NPHHLMIOB B JIEITEIBHOCTH
Y4EHOTO;

e 3))3CTeTM4eCKOr0 BOCIIUTAHMSI:

e - BOCIIPHUSITUE ACTETUYECKUX KayecTB (PU3MYECKON HayKu: €€ TrapMOHHYHOTO
NOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHWYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

e - OCO3HaHHUE IIEHHOCTH (PU3UYECKON HAYKU KaK MOIIIHOT'O MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BaXKHENIIEH COCTABIISAIOLIEHU KYJIbTYpHI;

e - pa3BUTHE HAy4YHOH JIO003HATEIBHOCTH, HMHTEpPECa K HCCIIEIOBATEIbCKOM
NEeATEIbHOCTH;



e 5) popmMupoBaHusi KyJbTYpPbl 310POBbS H IMOLMOHAJIBHOI0 0JIArONOJIYYH S :

e - OCO3HaHUE IIeHHOCTH Oe3omacHOro oOpaza JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU TMpaBWJ O€30MacHOro IMOBEAEHUs Ha
TPAHCIIOPTE, HA JIOpPOrax, C AJIEKTPUUYECKUM M TEIUIOBBIM OOOpYIOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

e - chopMUPOBAaHHOCTH HaBbIKA pedieKkCuy, MPU3HAHKUE CBOETO MpaBa Ha OLIUOKY
Y TAKOT0 )K€ MpaBa y IPyroro 4ejiOBeKa;

e 6) TPY10BOIO BOCIIUTAHMSA:

e - AKTMBHOE Yy4YacTHE B pPCIICHUU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0Opa3oBaTeILHOM OpraHU3allid, TOPOIa, Kpast) TEXHOJOTUUECKON U COTMATbHON
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIEe U PU3NUYECKUX 3HAHUM;

e - UHTEpPEC K MPAKTUUECKOMY M3YUYEHUIO PO eCcCui, CBI3aHHBIX C (PUBHUKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA

e - OpUCHTAIMAd Ha TPUMEHEHHE (PUBMYECKUX 3HAHMM JJIsi pEIICHUs 3a]ay B
00JIaCTH OKpY’KaloIlel Cpe/pl, IUIAHUPOBAHUS IIOCTYNKOB U OIEHKH HX
BO3MOKHBIX MOCJIEACTBUN JIJIs1 OKPYKAIOIIEH CPEJIbI;

e - OCO3HaHHE TJ00ATBLHOTO XapakKTepa HKOJIOTHYECKUX MTpoOieM U MyTed HX
pelieHus;

e 8) ajanTanuM K M3MEHAKIIUMCH YCJIOBUSM COUHUAIBHON W NPHPOIHOU
cpeabl:

e - TOTPEOHOCTH BO B3aMMO/JICHCTBUU MTPH BBHIMOTHEHUH UCCIIECIOBAHUI U TPOCKTOB
(bu3nYeCKON HAMPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSAM JPYTHUX;

e - TIOBBIIICHWE YpPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MNPAKTUUYECKYIO
JEATEIIbHOCTD;

e - OTPeOHOCTH B (POPMHUPOBAHMUM HOBBIX 3HAHHI, B TOM 4HCIE (HOPMYyIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUYECKUX OOBEKTAX U SIBJICHUSIX;

e - OCO3HaHHUE JACPUUIUTOB COOCTBEHHBIX 3HAHWUA M KOMIIETEHTHOCTEH B 00JacTH
busuKy;

e - IUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETECHUH HOBBIX (PM3MUECKUX 3HAHUM;

e - CTPEMJICHHE aHAJM3UPOBATH U BBISBIATH B3aUMOCBS3U MPUPOJIbI, OOIIECTBA U
HPKOHOMHKHU, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

e - OLEHKAa CBOMX JEUCTBHM C YYETOM BIMSHHS Ha OKPYKAIOLIYyI0 Cpeny,
BO3MOJKHBIX TJI00AJIbHBIX TIOCJIEICTBUH.

B pesynbTaTe ocBOCHMS MpOrpaMMbl IO (PU3UKE HA YPOBHE OCHOBHOTO 00OIIIETO
oOpazoBanusi y oOydarmierocs OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOUAIOIIME MO3HABATEIIbHBIC YHUBEPCAIbHbBIE YUeOHbIC IEUCTBUSA,
KOMMYHUKAaTHUBHbIE  yHUBEpCAJIbHbIC  yueOHbIE  JEWUCTBUS,  PETyJATHUBHBIC
YHUBEPCAJIbHbIC YUCOHBIC JICHCTBUSI.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA
ba3oBble 1ornueckue AecTBU:
e BBIABIATH M XapaKTepHU30BaTh CYIIECTBEHHbIE TPU3HAKK OOBEKTOB
(sBIIEHMI);



YCTaHABIMBATh CYLIECTBEHHBIA MPU3HAK KJIACCU(PHUKAIMU, OCHOBAHUS IS
000011IeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHUS B pacCMaTpUBaeMbIX (DakTax,
JaHHBIX U HAOIOICHUSIX, OTHOCSIINXCS K (PU3MUECKUM SIBIICHUSIM;
BBISIBJISITH NIPUYMHHO-CIICACTBEHHBIC CBSI3M MPU H3YYCHHH (DU3HUUECKUX
SIBIICHUH W MPOIIECCOB, JACNaTh BHIBOABI C HCIIOIH30BAHUEM JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, BBIJIBUTATh THUIOTE3Bl O B3aUMOCBSI3AX
(bU3HUECKNX BETNYNH;

CaMOCTOSITENIFHO BBIOUpATh CIIOCO0 pelieHust yueOHoi (u3nueckoil 3a1auu
(cpaBHEHHME HECKOJbKHX BapUaHTOB peEIIeHHs, BbIOOp Haumbojee
MOIXOSIIETO ¢ YYETOM CaMOCTOSITEIHHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBhle ucciieqoBareLCKHe 1eiCTBUSA.

HCIIOJB30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUII MHCTPYMEHT MTO3HAHUS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTaBJICHHOMY IUIaHY OIBIT, HECJIOXKHBIN
bu3MUecKuil AKCIIEpPUMEHT, HEOONbIIOe HCCIeOBaHUE (PU3UUECKOTrO
SABJICHUS;

OIICHUBATh Ha MPUMEHUMOCTb U JJOCTOBEPHOCTH HH(OPMAITUIO, TOTYyUYECHHYIO
B XOJI€ UCCJICIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSTENIbHO (OPMYJIUPOBATH OOOOIIEHUSI M BBIBOJABI MO pe3yJbTaTam
IPOBEIEHHOTO HAOIIOJCHUS, OTIBITA, UCCIICIOBAHUS;

IPOTHO3UPOBATh  BO3MOXHOE  JajibHEWIee  pa3BUTHE  (PUBMUECKHX
MPOIIECCOB, a TAKXKE BBIJBUTaTh MPE/TOI0KEHUS 00 UX Pa3BUTUM B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

NPUMEHSTh PA3IMYHbIE METOJbI, MHCTPYMEHTHI M 3alpOChl MPU MOUCKE U
orbope HWH(pOpMAIUU WU JAHHBIX C y4E€TOM MPEUIOKEHHOW Yy4deOHOMU
dbu3uyeckoii 3a1a4u;

aHAJM3UPOBaTh, CUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH WHEGOPMAITUIO
Pa3UYHBIX BUJOB U OPM TIPEICTABIICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJIbHYIO (OpMy  MpeacTaBICHUS
uHboOpMAIlMM W WUIIOCTPUPOBATH pEIIAEMbIE 3a/ladyd  HECIO0XHBIMU
CcXeMaMHu, TharpaMmMamMu, HTHOU rpauKkoi M MX KOMOWHAIIASIMH.

KomMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIe JeHCTBUSA:

B XOjie OOCYXJeHUusi y4eOHOro maTrepuaia, pe3yiabTaToB JaO0OpaTOPHBIX
paboT ¥ MPOEKTOB 3a7aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbI H
BBICKa3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHHWE 3aJadyd W TOJCp)KaHue
01aroxe1aTeIbHOCTH OOIICHUS;

COTIOCTAaBIIATH CBOU CYXKJICHHUS C CY)KJICHHUSMH JIPYTHX YYaCTHUKOB JIMAJIOTA,
OoOHapy>KHUBaTh PA3INUNEC U CXOJICTBO MO3UITUH;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;
nyOJUYHO TPEJICTABIATh PE3yJbTaThl BBHITTOJHEHHOTO (DM3MYECKOTO ONBITA
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA);



MOHUMATh M UCIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUAYAIbHOM
paboOThI MPHU PEIICHUN KOHKPETHON (hU3UYECKOU MPOOIIEMBI;

PUHUAMATB 1IeJId COBMECTHOM JIeATEIHPHOCTH, OPTaHNU30BBIBATH JCHCTBUSI 10
e MTOCTIKEHUIO: paclpeiesTh PO, 00CyKIaTh MPOLECCHl U PE3yIbTaThI
COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOIBKUX JIIOJICH;

BBITIOJTHATH CBOIO YacTh PabOThI, TOCTHrasi KAYeCTBEHHOTO pe3yJibTaTa Mo
CBOEMY HAIIPaBJICHUIO U KOOPJIUHHUPYS CBOM JCHCTBHSI C IPYTUMH YJICHAMHU
KOMaH/Ibl;

OLICHHMBATh KAaueCTBO CBOETO BKJIaJa B OOLIUN MPOAYKT MO KPHUTEPHUSM,
CaMOCTOSITENIbHO CPOPMYITHPOBAHHBIM YUACTHUKAMHU B3aUMOJCHCTBHS.

PeryasiTuBHbIE YHMBepPCcAJbHbIE YYeOHbIe 1eliCTBUSA
Camoopranusanus:

BBISIBIIATH TTPOOJIEMBI B )KM3HCHHBIX U YUYEOHBIX CUTYAIIHUSIX, TPEOYIOIIHX IS
penieHust PU3NIECKUX 3HaAHUM;

OpPUEHTUPOBATbCA B  PA3JIMYHBIX NOAXOAAX NPUHATUS  PEIICHUHN
(MHAMBUAYAJIbHOE, TPHUHSATHE pEIICHUS B TPYIIe, NMPUHATHE pEIICHUN
TPYIIION);

CaMOCTOSITENIbHO COCTaBJISITh aJITOPUTM PEIICHUST (PU3UUECKON 3aauul WU
IJlaHa HCCIEAOBaHUS C YYETOM HMEIOIIMXCA PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEM, ApryMEHTUPOBATH MPEIJIaracMbl€ BAPUAHTHI PEIICHUN;
JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬁMOKOHTpOJIL, AMOIUOHAJIbLHBbIN UHTE/JIEKT:

JlaBaTh aJICKBaTHYIO OIEHKY CUTYaIlMU U TIPeAJiarath IjiaH e€ U3MCHECHUS;
OOBSICHATh  MPUYMHBI  JOCTUXKEHUS  (HEHOCTUXKEHHS)  pPe3yJIbTaTOB
NeSITeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIESITEIILHOCTH (B TOM YHWCJE B XOJ BBITOJHEHUS
(GU3UYECKOr0  HCCICIOBAaHMS WJIM  IIPOCKTAa) HA OCHOBE  HOBBIX
00CTOSITENILCTB, HU3MEHUBIIMXCS CHUTYyallMi, YCTAHOBJICHHBIX OLINOOK,
BO3HUKIIMX TPYAHOCTEN;

OIIEHUBATh COOTBETCTBHE PE3YyJIbTAaTa IIEIU U YCIOBUSIM;

CTaBUTH ce0s HAa MECTO JAPYTOro YeJOBEKa B XOJIE CIIOpa WK JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUSI U JIOTUKY JPYroro;
pU3HABaTh CBOE MPABO HA OMMOKY MpU pelieHnH GU3NIECKUX 3a7ad I B
YTBEPKICHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

HPEAMETHBIE PE3YJIBTATBI
K koHity oOyuenust B 9 kJjacce npeaIMeTHbIE pe3yiabTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh  TMOHSTHUS: CHUCTeMa OTcuéra, MaTepuajibHas TOYKa,
TPACKTOPUSI, OTHOCHTEILHOCTh MEXaHWUYECKOTO MBIKEHHS, nedopmarus
(ympyrasi, miacTu4eckas), TpPEHUE, IEHTPOCTPEMUTEIBLHOE YCKOpPEHHE,
HEBECOMOCTbh M MEPErpy3KH, LIEHTP TSHKECTH, aOCOIIOTHO TBEPAOE TEJO,
LEHTP TSHKECTU TBEPAOIrO Tena, paBHOBECHE, MEXaHUYECKUEe KosieOaHus u
BOJIHBI, 3BYK, HH(PPA3BYK U YJIBTPA3BYK, SJICKTPOMArHUTHBIE BOJHBI, IIIKaTa



AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTb, CIIEKTPhI
UCIIyCKaHMs U TMOIJIOIIEHUs, anb(a, OeTa- U raMMa-u3iydyeHus, U30TOIbl,
AJIepHast SHEPTeTHKA,;

paznuyaTh SBJIEHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MNPAMOJIUHEHHOE
JIBUKCHHE, PABHOYCKOPEHHOE TMPSMOJMHEHHOE [BIKEHUE, CBOOOIHOE
NaJeHUEe TeJ, PABHOMEPHOE ABM)KEHHUE IO OKPYKHOCTH, B3aHUMOJICHCTBHE
TEJI, PEaKTUBHOE [BHKEHUE, KOJIEOATENIbHOE NBIKEHUE (3aTyXaroue u
BBIHY’KJICHHBIE KOJEOaHMs), PE30HAHC, BOJIHOBOE J[IBH)KEHHE, OTPAKECHUE
3BYKa, INPSMOJIMHEHHOE PpAaCHpPOCTPAHEHHUE, OTPAXEHUE U IPEIIOMIICHUE
CBETa, [TOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3JIOKEHUE OEI0oro CBeTa B
CIIEKTp U CJIO’KEHUE CIIEKTPaIbHBIX LIBETOB, TUCIIEPCUsI CBETA, ECTECTBEHHAS
pPaZOaKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOrO CIEKTpa U3IY4YEHHs) 1O
ONMCAaHUI0 HX XapaKTEpPHBIX CBOMCTB W HAa OCHOBE  OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBIICHUE;

pacrno3HaBaTb NPOSIBJICHHE  HU3YYEHHBIX  (PU3WYECKUX  SIBICHUA B
OKpyXXarlleM Mupe (B TOM uuciae (U3NUECKHUE SBJICHUS B MPUPOJE:
IPWINBBI U OTJIMBBI, IBHKEHHE IUTAaHET COJIHEYHOW CHCTEMBI, PEAaKTHBHOE
JIBWKEHUE JKUBBIX OpPraHU3MOB, BOCIPUSTHE 3BYKOB IKHUBOTHBIMH,
3eMIIETPSICEHUE, CECMUYECKHUE BOJIHBI, LIyHAMH, 9X0, LIBETA TEJI, ONTUYECKUE
ABJIGHUS B IpUpoje,  OMONOrMYEcKoe  JEWCTBUE  BUIUMOTO,
yIbTPAQHUOJIETOBOIO M  PEHTICHOBCKOIO  M3IY4YEHHM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMUYECKHUE JIy4H, PATUOAKTUBHOE H3IIyUYCHHE
MPUPOIHBIX MUHEPAJIOB, ACHCTBUE PAJUOAKTUBHBIX U3TyUYEHU HA OPTaHU3M
YeJoBEeKa), MpH 3TOM MEPEBOJAUTH MPAKTHUECKYIO 3a/layy B YYEOHYIO,
BBIJIETISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NMUECKUX SIBJICHUM;
ONUCHIBAaTh M3yUYEHHbIE CBOMCTBA TEN M (PU3UYECKUE SIBICHHUS, MCIOJb3Ys
(¢u3nueckue BETUYUHBI (CPEAHSt U MIHOBEHHAas CKOPOCTh Tela IMpHu
HEPaBHOMEPHOM JBUXEHUHM, YCKOPEHHE, MEepeMEIIeHUe, MyThb, YrioBas
CKOpPOCTb, CHJIa TpPEHMS, CWJIA YIPYIrOCTH, CHJIA TSKECTH, YCKOpPEHHE
CBOOOJHOrO TMAaJACHUS, BEC Tela, HMIIYJIbC Tejla, HWMITYJIbC CHIIbI,
MeXaHW4yeckass pabdoTa M MOIIHOCTb, IOTEHIMAIbHAs B3HEPrus Tena,
MOJHITOrO0 HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS HEPIrHsl CKaTou
NPYXUHBI, KHHETUYECKas SHEPIus, NOJIHAs MEXaHUYeCKasi SHEPTHs, IEPUO]L
¥ 4yacToTa KojeOaHuM, JUIMHA BOJHBI, TPOMKOCTH 3ByKa M BBICOTAa TOHA,
CKOpPOCTh CBETa, IOKa3aTejab MPEJIOMIIEHUSI Cpeabl), MpPH ONUCAHUU
OpaBUWIBHO TPaKTOBaTh (DU3MYECKUN CMBICI MCHOJIb3YeMbIX BEJIMYHUH,
0003HAYEHUS W EIUHULIBI (PU3NYECKUX BEJIWYUH, HAXOIUTh (HOPMYJIbI,
CBA3BIBAIOIME JAHHYIO (DU3WYECKYIO BEIMYMHY C JPYTUMU BEJIMYHMHAMH,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SIBICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXpaHEHUs 3HEPruu, 3aKOH BCEMHUPHOI'O TATOTECHMS,
IOPUHLKI CYNIEPHO3ULIMU CUJI, IPUHLIUII OTHOCUTENBHOCTHU ["anuiies, 3aKoHBbI
HproTOHa, 3aKOH COXpaHEHHs MMIYJbCa, 3aKOHBI OTPAXEHUA U



MPEIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsI0BOTO U MACCOBOTO YHCEN
OpU SACPHBIX pEeakUusiX, IPU ATOM J1aBaTh CIOBECHYIO (OPMYJIUPOBKY
3aKOHA U 3alIUChIBATh €r0 MaTEMaTUUECKOE BBIPAXKECHHUE;

OOBSCHATh (PU3UUECKHE MPOILECChl M CBONCTBA TEJd, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallud MPaKTUKOOPUEHTHPOBAHHOTO XapakTepa: BBIABISATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHUE U3 2—3 JIOIMYECKHUX
IIaroB ¢ OHOpol Ha 2-3 H3y4YEHHBIX CBOWCTBA (PU3MUYECKUX SIBICHUH,
(Gu3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peniaTh pacy€THhIE 3aa4M (ONUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHHUN),
MCIIOJB3YS 3aKOHBI M (POPMYIIBI, CBSI3bIBAIONINE (DU3HUECKHUE BEIHMUMHBL: Ha
OCHOBE aHaJIM3a YCJIOBHUA 3a/layMl 3allMChIBaTh KPATKOE YCJIOBHE, BBISBISATH
HEJIOCTAIOIIME WX U30BITOUHBIE JaHHbBIE, BEIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXOMUMBIE ISl pEIIEeHHUs, MPOBOAUTH pacyéTbl U  OLEHUBATH
PEATUCTUIHOCTH MOTYYCHHOTO 3HaYCHHS (PU3NIECKON BEITMYMHBI,
pacrno3HaBaTh MpoOOJEMbl, KOTOPbIE MOYKHO pEUIMTh IPH MOMOUIH
(u3nYeCKuX METO/I0B, HCHOJb3Yysl ONUCAHUE MWCCIEAOBAaHUsSA, BBIIEIATH
IOpOBEpsiIeMOE  MPENIOJIOKEHNE, OLIEHWBAaTh MPAaBWIBHOCTh  IMOpsAKa
MPOBEJCHUS  WCCIENOBaHUS, JelaTh  BBIBOABL, HMHTEPHPETUPOBATH
pe3yNnbTaThl HAOIIOICHUH U OTIBITOB,;

IPOBOJUTH OTBITHI IO HAOJIIOIEHUIO (PU3UYECKUX SIBJICHUN WM (PU3MUECKUX
CBOMCTB Ten (M3yuyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHa COXpaHEHMs
SHEPrUH, 3aBHUCHUMOCThH IEpPHOJa KOJCOaHW NPYXKHHHOTO MAasTHHKA OT
MacChl Tpy3a W KECTKOCTU TMPYXKUHBI U HE3aBHUCUMOCTH OT aMIUIMTY/bBI
MaJIbIX KOJIeOaHUM, MPSMOJIUHEHHOE PACIIPOCTPAaHEHUE CBETA, PA3JIOKEHUE
0enoro cBeTa B CIEKTP, U3yUEHUE CBOMCTB N300paXKeHUs B INIOCKOM 3€pKajie
U CBOMCTB HM300paKCHHUS TIpeaMeTa B coOMparolield JuH3e, HaOIIoIeHUE
CIUIOIIHBIX W JHUHEWYaThIX CIHEKTPOB H3IyYEHHUs): CaMOCTOSTEIHHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO HaOopa 0OOpYIOBaHUS, OMHCHIBATH
XOJ] OIBITA U €0 Pe3yibTaThl, POPMYIUPOBATH BHIBOBL;

IPOBOJUTH MPU HEOOXOJIMMOCTHU CEpUIO0 MPSMBIX HU3MEPEHUU, ONMpeessis
CpelHee 3HayeHHe U3MepsieMOM Belu4MHbI ((OKYCHOE pacCTOsHHUE
coOuparoiieid JIMH3bI), OOOCHOBBIBATH BBIOOpP croco0a HU3MepeHus
(M3MepUTENHHOTO TTPUOOpPA);

NPOBOANTH HCCIEAOBAHHWE 3aBUCUMOCTEH  (PU3MYECKHX BEJIUYHH C
HCIIOJIb30BaHUEM TMPSAMBIX U3MEPEHUH (3aBUCUMOCTh IyTH OT BPEMEHU NPU
PaBHOYCKODEHHOM JBW)XKCHMHM 0O€3 HayaJlbHOH CKOPOCTH, Tepuoja
KOJIeOaHMI MaTeMaTHYECKOTO MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTiia
OTpaXCHHUS CBETA OT YIJIa MaJeHUS U YIJIa MPEJIOMIICHUS OT yTJia MaaeHus):
IUIAHUPOBAaTh  UCCIIEJIOBAHUE, CAMOCTOATEIBHO COOMpATh YCTAaHOBKY,
(uKCHpOBaTh PE3yJIbTATHI MOTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYNH
B BU/I€ TaOIUI] ¥ TpaMKOB, JIETaTh BHIBOIBI IO PE3yIbTaTaM UCCIICIOBAHUS;
IPOBOJIUTH KOCBEHHBIE U3MEPEHUSI PUZNUECKUX BEIUYMH (CPEAHSISI CKOPOCTh
M YCKOpEHHE TeJa TMpU PABHOYCKOPEHHOM JBWKEHHH, YCKOpPEHHUE



CBOOOAHOTO TAACHUA, KECTKOCTh TMPYXKUHBI, KOIPPULIUEHT TPEHUS
CKOJIbKEHUS, MEXaHuueckas padoTa M MOLIHOCTb, 4YacTOTa M NEPHOA
KOJIEOAHUI MAaTEMAaTUYECKOTO U MPYKUHHOTO MAsTHUKOB, ONTHYECKas cuja
coOuparomield JUH3bI, PaJuOAKTUBHBIA (OH): IIAHUPOBATH H3MEpPEHUS,
coOMpPAaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY U BBITIOJHATH U3MEPEHUS, CIETYsI
OPEUIOKEHHON  MHCTPYKLIMH, BBIYUCIATH 3HAYEHHE BEIMYUHBI U
aHAJIM3UPOBATH MOJTYUYEHHBIE PE3YbTATHI C YUETOM 33JaHHOM MOTPEUTHOCTH
U3MEPEHN;

coOMIoAaTh MpaBMiia TEXHUKH 0€30MacHOCTH Ipu paboTe ¢ 1abopaTopHbBIM
000py10BaHUEM;

pa3nauyaTh OCHOBHBIE MPU3HAKW HU3YYEHHBIX (DU3MUECKUX MOJEINIEH:
MaTepuaibHasi TOuka, a0COJIFOTHO TBEPAOE TEJI0, TOUEUHBIM UCTOYHUK CBETA,
Jqyd, TOHKas JIMH3a, IUIAaHETapHas MOJEJIb AaTOMa, HYKJIOHHAs MOJEINb
aTOMHOTO $J1pa;

XapaKTepu30BaTh MPUHIUIBl  JACUCTBUS  H3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpPON Ha HX omnucaHus (B TOM YHCIE:
CHUIOMETP, JaTUUKHU MOJO0KEHUS, PACCTOSIHUSI U YCKOPEHUS, PaKeTa, 3X0JI0T,
OUYKM, NEepHUCcKom, (oroanmapar, ONTUYECKHE CBETOBOJBI, CIIEKTPOCKOIL,
J03UMETP, Kamepa BuibcoHa), NCnonb3ysi 3HaHUs O CBOMCTBAX (PM3HUUECKUX
ABJICHUN ¥ HEOOXO0IMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKU U3YYEHHBIX TEXHHUECKUX
YCTPOMCTB, U3MEPUTENIBHBIX TPUOOPOB U TEXHOJOTUYECKHUX MPOLIECCOB MPH
penIeHn yueOHO-TIPAKTUYECKUX 33/1a4, ONTHYECKUE CXEMBI JJI1 TOCTPOESHUS
M300paKEHUM B TIJIOCKOM 3€pKajie U COOUparoIiel JINH3E;

OPUBOJUTH IPUMEPHI (HAXOAUTh UH(POPMALIHIO O TPUMEPaX ) MPAKTUYECKOTO
UCTIOJb30BaHUSl (PU3MYECKUX 3HAHUW B TOBCEAHEBHOW JKU3HH IS
oOecreueHuns 0€30MacHOCTH NPy OOpaIlleHUH C MPUOOPAMHU U TEXHUUECKUMU
YCTPONCTBAMM, COXPAHEHUS 3A0POBbS U COOJIOJIEHNS HOPM SKOJIOTHYECKOTO
MTOBEJICHUS B OKPYKAIOIIEH CPEJIE;

OCYIIECTBIATH MOUCK HHpOpMaluu pusndeckoro coaepxanus B UnTepHere,
CaMOCTOSITENIbHO ~ (pOPMYJUPYs TOMCKOBBIA 3alpoc, HAXOAUTh IIyTH
OnpeaeneHus JOCTOBEPHOCTH TMOJYYEeHHOM uH(GOpMAIMM Ha OCHOBE
UMEIOIIUXCS 3HAHUM U TOTIOJTHUTEIbHBIX UICTOYHUKOB;

MCIIOJIb30BaTh MPHU BBINOJHEHUH YYEOHBIX 33JaHUN HAYUYHO-TIOMYJISIPHYIO
aUTepaTypy (PU3MUECKOro COJEpKaHusl, CIIPaBOUYHbIE MAaTE€pPHAIIbI, PECYPChHI
cetu Murtepner, BnageTh NpuéMaMH  KOHCIEKTUPOBAHUS  TEKCTA,
npeoOpa3zoBaHus HH(POPMAILIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBbIE MHCHMEHHBIE M YCTHBIE COOOIIEHHMSI Ha OCHOBE
uH(GOPMAaLlMM W3 HECKOJIBKMX MCTOYHUKOB (PU3UYECKOTO COJEpKaHus,
nyOJIMYHO MPECTaBIATh PE3yIbTaThl MPOCKTHOM WIIM UCCIEN0BATEIbCKON
NESTEIIbHOCTH, ITPX 3TOM I'PAMOTHO MCIOJIb30BATh U3YYECHHBINA MOHATUWHBIN
anmapar M3y4aemoro paszaena (U3MKH U COINPOBOXJIATh BBICTYIIJICHUE
MpE3eHTalHeN ¢ y4ETOM OCOOEHHOCTEN ayJUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
KosnuecTBo yacoB DJIeKTPOHHbBIE
HaunmeHnoBaHue pa3je/ioB U TeM (uu¢posbie)
Ne i/ IporpaMmb1 Beero KO;ITpOJIbHLIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Paznen 1. Mexanuveckne siBJeHUSA
11 MexaHnueckoe IBUKEHUE U CIIOCOOBI €ro 10 1 bubnunoreka [JOK
' OIIMCAHHUS https://m.edsoo.ru/7f41a4a6
. bubnuorexa [JOK
12 Baanvopericrane Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
13 3AKOHEI COXpAHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pa3nen 2. Mexanuveckne KoJie0aHUs U BOJIHBI
bu6mmoreka [IOK
2.1 MexaHn4yeckue KoJieOaHus 7 3 https://m.edso0.ru/7f41ada6
bu6mmoreka [IOK
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3ned 3. DiieKTpOMarHuTHOE 10JIe U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 2 bubnmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro o pasueny 6
Pasnen 4. CBeToBbIe IBJICHUS
bubmuoreka [JOK
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 hitps://m.edsoo.ru/7f41a4a6
4.2 JIuH3bl 1 onTHYecKue TPUOOPHI 6 3 bubmmorexa [IOK

https://m.edsoo.ru/7f41a4a6
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bu6mmoreka [IOK

4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgea S. KBaHnTOBbBIC SIBJICHUS
bubmuoreka [JOK
51 Hcnyckanue u MorJIonieHue CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 Crpoenne atomHOro s1pa 6 . https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
>3 #lneprbie peakiiin ! . . https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-00001AI0IIM I MOAYJIb
6.1 [ToBTOpenue u 0000IIEHUE COEPIKAHUS 9 2 bubnnorexa [HJOK
' Kypca Ghu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I1O 102 3 27

I[TPOT'PAMME
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MPOBEPSIEMBIE IPEJIMETHBIE PE3YJIbTATBI OCBOEHUSA OCHOBHOM
OBPA3OBATEJBHON MPOI'PAMMbBI OCHOBHOTI'O OBIIEIO

OBPA3OBAHUA
9 KIIACC
Kon .
DOBEDSIEMOL0 IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
posep 00pa3oBaTeJIbHON MPOrPaAMMbl OCHOBHOI'0 00111er0 00pa30BaHUA

pe3yjabTara

11 HCII0JIb30BaTh U3yYEHHBIE MIOHATHS

1.2 pasiiniath ABJICHHA IO OIMMCAHUIO HMX XapaKTCPHBIX CBOICTB M Ha

OCHOBC€ OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bI/I3I/I‘l€CKOC SABJICHUC

pacro3HaBaTh IPOSBICHUE H3YYEHHBIX (U3UUECKUX SBJICHUH B
13 OKpY’KaloIlleM MHUPE, B TOM 4Kclie PU3NUYECKHE SBJIECHUS B IPUPOJIE, IPU
TOM IE€PEBOAUTH MPAKTHUECKYIO 33Jayy B Y4eOHYIO, BBLIEIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU) (PU3NYECKUX SBICHUI

ONHMCHIBATh M3YYCHHBIC CBOWCTBA Tl W (DU3UYECKHE SIBIICHUS,
UCHoNb3ysl (U3MYECKUE BEIMYMHBI, MPH ONUCAHUHM IPaBUIHHO
1.4 TPaKTOBaTh (PU3MUECKUN CMBICI UCTIOIb3YEMBIX BEIMYHH, 0003HAUYCHUS
Y eAVHUIBI (PU3MUYECKUX BEIIMYUH, HAXOJAUTh (DOPMYITBI, CBA3BIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEIUYMHY C IPYTUMH BEITUYMHAMU, CTPOUTH
rpaduKu H3yYCHHBIX 3aBUCUMOCTEH (DM3HMUECKUX BEITUIHH

XapaKTepU30BaTh CBOWCTBA Tel, (PU3HUYCCKUE SIBJICHHS M IPOIECCHI,
15 WCIOJIb3Ysl M3YYEHHBIC 3aKOHBI, IIPU OTOM JaBaTbh CIIOBECHYIO
(hOpMYIIMPOBKY 3aKOHA M 3aIMCHIBATH €70 MATEMATHYECKOE BRIPAKESHUE

OOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA TeJl, B TOM YMCJE U B
KOHTEKCTE CHUTyallMd  IPAaKTUKO-OPHUEHTUPOBAHHOTO  XapakTepa:
1.6 BBISIBJISITH IPUYMHHO-CIIEJICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3 2 —
3 JOrMYyecKMX IIAroB C MOMOIIBI0 2 — 3 H3Y4YEeHHBIX CBOICTBa
(bu3nyYecKuX SIBICHUN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemiate pacuy€THble 3ahauyd (ONMUparomuecss Ha cucremy u3 2 — 3
ypaBHEHMI), UCHONb3Yysd 3aKOHbI U  (OPMyJbl, CBSA3BIBAIOIINE
¢Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalIM3a YCIOBHMs 3aJadu
1.7 3allUChIBaTh KPAaTKO€ YCIIOBUE, BBIABIATH HEIOCTAOIINE WIH
M30bITOYHBIE JIaHHBIE, BHIOMpATh 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIE
JUI pELICHMs], MPOBOIUTH PACUYETHI U OLICHUBATH PEATMCTUYHOCTH
MOJIYYEHHOT0 3HAUeHUS (PU3HUECKON BEITUUUHBI

pacrio3HaBaTh MpOOJIEMBbI, KOTOPbIE MOYKHO PpEIIUTh MpPHU TOMOLIH
(U3HYECKUX METOIOB, WCIOJIB3Ys OMKCAaHWE HCCIEAO0BAHUS, BBIIEIATH
1.8 IIPOBEPSIEMOE TPEANOIOKEHUE, OLIEHUBAaTh IPABUWIBHOCTh IOPSAJIKA
MIPOBEJCHNUS MCCIIEAOBAaHUA, JElIaThb BBIBOJBL, HHTEPIPETUPOBATH
pe3ybTaThl HAOMIOIEHHUH U ONBITOB

IPOBOJIUTH ONBITHI MO HAOMIOACHUIO (U3UYECKUX SBICHUNA WIH
19 (GU3NYEeCKUX CBOMCTB TENl: CaMOCTOSTEILHO COOMpaTh YCTaHOBKY W3
n30bITOYHOTO Habopa 00OpyNOBaHMSA, OMUCHIBATH XOJ ONBITA U €ro
pe3ynbTaThl, GOPMYJINPOBATh BHIBOJIBI

MPOBOJIUTh TPH HEOOXOJAWMOCTH CEpPHIO TMPSIMBIX H3MEPEHUH,
1.10 orpeneNAs CpelHee 3HAaueHHWEe M3MepsieMOM BeNu4MHBI ((OKycHOE
paccTostHue coOuparoliel JIMH3bI), 00OCHOBBIBaTH BBIOOpP crocoba
M3MepeHus (M3MEPHUTEIBHOTO MpHOopa)




1.11

1.12

1.13

1.14

MIPOBOJIUTH HCCJIEOBAHUE 3aBUCHUMOCTEH (DHU3MUYECKMX BEIMYUH C
WCIIOJIb30BAHUEM IMIPSIMBIX WM3MEPEHUH: IUIAHUPOBATh HCCIEIOBAHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTAHOBKY, (DUKCUPOBATh pE3YJIbTAThI
MOJyYEHHOM 3aBHCHMOCTH (U3MYECKUX BEJIMYMH B BUAE TalOauLu
rpaduKOB, JIeNIaTh BHIBOJIBI IO PE3Y/IbTATaM HUCCIICIOBAHUS

MMPOBOAUTH KOCBCHHBIC U3MCPCHUA d)HSI/I‘{eCKI/IX BCJIMYHMH: INIAaHUPOBATH
U3MEpEeHus, coOUpaTh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY M BBINOJIHATH
HU3MCPCHUA, CIICAYA Hpel[JIO)KeHHOf/'I HUHCTPYKIUU, BBIYUCIIATH 3HAUYCHUC
BEIMYMHBl ¥ AaHAJIM3UPOBATH IIOJYYEHHbIE pE3yJbTaThl C Y4ETOM
3aIaHHOMU ITOTPELIHOCTH U3MEPEHUN

coOMIOJaTh MpaBWJia TEXHUKUM Oe30IacHOCTH mpu  pabdore ¢
1a00paTOPHBIM 000pyIOBaHHEM

pa3nuyaTtb OCHOBHBIE NPU3HAKA HM3YYCHHBIX (H3UYECKUX MOJeNeil:
MaTepHuajibHas TOYKa, a0COIIOTHO TBEPAOE TENO, TOUCUHBIH UCTOYHUK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHas MOJEIb aToMa, HYKJIIOHHAas
MOZEJIb aTOMHOTO s11pa

1.15

1.16

1.17

1.18

XapaKTepu30BaTh MPUHLMIIBI JACHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOPON HA UX OMHUCAHUS, UCIIOJb3YS 3HAHUS
0 cBoWcTBax (U3NYECKUX SBJICHUA U HeoOXoAuMble (HU3NYECKUe
3aKOHOMEPHOCTH

HCIIONB30BAaTh CXEMbl M CXEMaTU4YHbIE PHUCYHKHM  HM3Y4YECHHBIX
TEXHUYECKUX YCTPOMCTB, MU3MEPUTEIIBHBIX npubopoB "
TEXHOJIOTUYECKHUX IIPOLIECCOB IPU PEHIEHUH Y4YEOHO-NPAKTUYECKUX
3aJay, ONTUYECKUE CXEMbI Ui MOCTPOEHHs M300paKeHUH B IIOCKOM
3epKajie 1 coOuparouieil JuH3e

NPUBOANTH TpPHUMEPHl (HAXOIUTh HMHPOPMALMIO O MPUMEPaAX)
MPAKTUYECKOTO UCIIOJIb30BaHUS (PU3UYECKUX 3HAHUUN B IMOBCEIHEBHOU
KU3HH U1 o0ecriedeHus: 0€30MacHOCTH MpU OOpaIleHUH ¢ IpuOopaMu
Y TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUSI 3J0POBbs M COOIIIOICHUS
HOPM 9KOJIOTUYECKOTO TIOBEICHUS B OKPYXKAFOIIEH cpere

OCYIIECTBIATh MOUCK MH(POpMAIUU (HUZNYECKOTO COACPNKAHUS B CETH
HNutepHer, caMOCTOSTENBHO (QOPMYNHpPYs TOUCKOBBIA  3aIpoc,
HAXOAUTh  NYTH  ONpEHENEHUs  JOCTOBEPHOCTU  IOJYYEHHOU
vH(pOpMallUid HAa OCHOBE HWMEIOIIMXCS 3HAHUW W JOTOJHUTEIBHBIX
HCTOYHHUKOB

1.19

UCMOJb30BaTh IPU  BHINOJHEHUH YYEOHBIX 3aJaHUN  HayuyHO-
MOMYJSIPHYIO JIUTEPATypy (PU3HUECKOrO COJIep:KaHus, CIPaBOYHbIE
Marepuainsl, pecypcbl cetd  MHTepHer; BiageTe  IpuéMamMu
KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MH(GOpPMALUU W3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE MICHMEHHBIE M YCTHBIE COOOIIIEHHUSI HA OCHOBE
I/IH(l)OpMaI_[I/II/I N3 HECKOJIBKUX HMCTOYHHUKOB (1)I/ISI/ILIGCKOFO COJCPpIKaHA,
myOJIM9HO NPEACTABIATH pe3ynbTaThl MIPOEKTHOMI W
HCCIIEIOBATENbCKON ESTENIbHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
W3YYCHHBI TOHATUHHBIA ammapar W3ydaeMoro pasjaena (Qu3uku u
COMPOBOXK/IATh BBICTYIUICHUE TPE3EHTaleld ¢ y4€TOM OCOOEHHOCTEH
ayJIUTOPUHU CBEPCTHUKOB

1.21

MIPU BBIMIOJHEHUH Y4YEOHBIX TMPOEKTOB W HCCIENOBAaHUN (DU3MUECKHX
MIPOLIECCOB paclpeAesaTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJIECHHBIMH 33Jla4aMU, CJIEIUTh 3a BHIMIOJHEHUEM I1JIaHaA AEHCTBUI
U KOPPEKTHUPOBATh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAJ B
NEeSITEIbHOCTh TPYIIIBI, BBICTpanBaTh KOMMYHUKATHBHOE
B3aMMO/ICIICTBHE, MTPOSBIISAS TOTOBHOCTD pa3pemiaTh KOH(PIUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

9 KIIACC
Kon
Konx anemenra [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
paszzena
MEXAHUWUYECKUE SBJIEHUA
8.1 Mexanuueckoe aBuxkeHHEe. MarepuanbHas Touka. Cucrema
' oTcyéra
8.2 OTHOCUTENBHOCTh MEXAaHUYECKOTO IBUKECHUS
8.3 PaBHOMEpHOE TPSAMOJIMHEHOE JBUKEHUE
8.4 HepaBnomepHoe mnpsimosivHeitHoe pABWkeHWe. CpenHss U
' MT'HOBEHHAS CKOPOCTH TeJla MPH HEPABHOMEPHOM JIBIKEHUH
8.5 VYckopenue. PaBHOYCKOPEHHOE NPSMOIMHENHOE IBUKCHUE
8.6 CBo6oguoe nanenne. OnbITel [anunes
PaBHOMepHOe nBIXKEHUE MO OKpyXHOCTH. [lepuon u yactora
8.7 oOparmeHusl. Jlunetinas u yrioBas CKOPOCTH.
LleHTpOoCcTpeMUTENbHOE YCKOPEHHE
8.8 [Tepssiii 3akoH HetoToHa
8.9 Bropoii 3akon HeroToHa
g 8.10 Tperuii 3akoH Herotona
8.11 [IpyHIMI Cynepno3uuy CHUil
8.12 Cua ynpyroctu. 3akoH ['yka
813 Cuna TpeHus: Cuiia TPEHHUS CKOJIBKEHUs, CHJIa TPEHHS TOKOS,
' JpyTUe BUIBI TPEHUS
8.14 Cuna TSDKECTHM M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpEHHE
' CBOOOJHOTO MaIeHUs
8.15 IBuwxenne mmaHer Bokpyr Comnna. [lepBas kocMuueckas
' ckopocTh. HeBecoMocTh u meperpy3ku
8.16 PaBHOBecue MarepuanbHOI TOUKH. AOCOIIOTHO TBEPAOE TEIO
817 PaBHOBecue TBEPAOro Tena ¢ 3aKPEIIEHHONW OCBhIO BPAILICHUS.
' MowmenT cunsl. LlenTp TsxecTn
8.18 Nmnynec Tena. 3Menenne umnynbca. IMIynbce cuiibt
8.19 3aKOH COXpaHEHMs UMITYJIbCa
8.20 PeakTuBHOE NBUXKEHUE

8.21 Mexanunueckast paboTa 1 MOIIHOCTb




8.22

Pabora cun Tskectu, ynpyroct, TpeHus. CBA3b 3HEPrUU U

paboThl

8.23

8.24
8.25

HOTCHHI/IaJ'II)HaSI OHEpIrui TCJia, MMOAHATOr0 HaJl MOBEPXHOCTHIO

3emiu
IToTenumanpHas YHEPTUs CKATOU MPYKUHBI

Kunernueckas sneprusi. Teopema 0 KHHETHYECKON SHEPTUU

8.26

3aKoH COXpPaHCHUA MEXaHHYeCKOM OHEPIrun

8.27

8.28

8.29

[IpakTryeckue pabOTHI:

OmnpeneneHue cpeaHE CKOPOCTH CKOJBXKEHHUS OpycKa WIH
JIBYDKEHUS IapHKa MO HAKIOHHOW TuiockocTH. OmpeneneHue
YCKOpPEHUsSl Tejla TMpU PABHOYCKOPEHHOM JBW)KCHHH II0
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTM IyTH OT BpPEMEHHM IIpHU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauaJIbHOM CKOPOCTH.
[IpoBepka rumnoressl: €ciau IPH PaBHOYCKOPEHHOM JBHUKEHUU
0e3 HayaIbHOM CKOPOCTH IYTH OTHOCSTCS KakK pPsJl HEYETHBIX
YUACEJ, TO  COOTBETCTBYIOINME  INPOMEXYTKH  BpEMEHU
OJTMHAKOBBI.

I/ICCHCILOBaHI/IC 3aBUCUMOCTH CHWJIBI TPCHHUA CKOJILXKCHUA OT
CWJIBI HOpMalibHOTO JnaBieHus. Ompenenenue kol duimeHta
TPEHUA CKOJILKCHHA. OHpC}IGJ’ICHI/IC JKECTKOCTU IMPY>XWHBI.
Omnpenenenve paboOThl CHIIBI TPEHHUS TPU PABHOMEPHOM
ABHUXKCHUN TEIa 1o FOpHSOHT&J’ILHOfI IOBEPXHOCTH.
Omnpenenenue padbOThl CUIIBI YIPYTOCTH MIPH MOABEME Tpy3a C
HUCITOJIB30BAHUEM HEITOABUKHOTO U ITOABHUKHOT'O OJIOKOB
dusnueckue ABICHUS B nopupoac: IMPUWIMBBI W OTJIMBBI,
nBukeHue rianeT CoTHEeUHOM CUCTEMBI, PEaKTUBHOE JIBHXKEHUE

JKHUBBIX OpPTaHU3MOB

Texuuyeckue yCTpOﬁCTBa: CIIUAOMCTP, HJATUUKH I10JIOKCHUA,

pPacCToOAHNA U YCKOPCHUS, paKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

KonebarenbHoe  nBuxkeHue. (OCHOBHBIE — XapaKTEPUCTHKU

KoJIeOaHUIA: nepuon, 4acroTa, aMIuIiuTyaa

9.2

9.3

9.4

MareMartnueckuii U IpYy>KUHHbIM MasTHHUKU. [IpeBpaieHue

3Hepr1/m HpI/I KOHe6aTeJ'II)HOM JOBHUXXCHUN
3aryxatomue konaebanus. BeiHy)1eHHBIE KoNleOanus1. PezoHnanc

Mexaunueckine BOJHBI. CBOIiCTBA MEXaHUYECKUX BOJIH.

[IpononbHbIe U TIONIEpEUHbIe BOJIHBL. J[71HA BOTHBI U CKOPOCTh




e€ pacnpocTpaHeHus. MexaHn4ecKkrue BOJIHBI B TBEPIOM TeEJE,

CECMHUYECKUE BOJIHEI

9.5

3ByK. [ poMKOCTb 1 BbICOTa 3ByKa. OTpakeHHUE 3ByKa

9.6

NudpasByk u ynpTpa3Byk

9.7

9.8

9.9

[IpakTuueckue padbOTHI:

Onpenenenne 4acTOTBI U nepuoaa Kosie0aHui
MaTEMaTHYECKOI0 MasiTHUKA.

OmnpeneneHue 4yacToThl M Iepuoja KoleOaHWH NPYKMHHOTO
MasiTHUKA

Hccnenosanue 3aBUCUMOCTH nepuoja Kosie0aHui
IIO/IBEILIEHHOT0 K HUTHU Ipy3a OT JIuHBI HUTU. MccnenoBanue
3aBUCUMOCTH IE€pHOAA KOJICOAHUN MPYXKHUHHOTO MasTHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCUMOCTH Mepuoia KoJieOaHUn
Ipy3a, MOJBEIICHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTHU
npyXuHsl. I3Mepenue yckopeHus cBOOOTHOTO MaieHUs
®usnyeckue SABJIECHUS B IPUPOJAE: BOCIPUATUE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHUE, CECMUUYECKUE BOJIHBI, I[yHaMH,
9X0

Texnuueckue YCTpOMCTBA: 3XO0JIOT, HCIIOJIb30BAHUE

yJIbTpPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DNEeKTPOMarHUTHOE  TOJNE.  ODJEKTPOMArHWTHBIE  BOJIHBI.
' CBoiicTBa 371EKTPOMArHUTHBIX BOJH
10.2 [Ikana 371€KTPOMarHUTHBIX BOJIH
103 OnekTpoMarHutHas — npupoaa cBera. CKOpocTh  CBeTa.
' BonHoBEIE cBOlICTBa CBETa
10 [IpakTuueckue padbOTHI:
10.4 N3yueHnne CBONCTB 3JEKTPOMArHUTHBIX BOJH C IOMOIIBIO
MOOWIBHOTO TenedoHa
105 Odusnyeckue SBICHHUS B NpUpoJie: OMOJOTHYECKOoe JeicTBHe
' BUJIMIMOTO, YIBTPa(UOIETOBOTO U PEHTI€HOBCKOTO U3Ty4eHU I
106 TexHuueckue ycTpoicTBa: UCMOIb30BaHUE PJIEKTPOMArHUTHBIX
' BOJIH JJIS COTOBOH CBSI3U
CBETOBBIE ABJIEHU A
1 111 JIyueBas monens ceera. Mcrounuku cserta
11.2 [IpsimonuHeEitHOE pacpocTpaHEHHUE CBETa
11.3 Otpaxenue ceta. [lnockoe 3epkano. 3aK0H OTpakKeHUs CBETa




12

11.4

[Ipenomiienne cBera. 3akoH mnpenomieHus cBeta. llomHoe

BHYTPEHHEE OTPaXCHHUE CBETA

115

JIunza. Xop nyyel B TMH3E

11.6

OnTtHyeckas cucreMa (bOToannapaTa, MHKPOCKOIIa U TCJICCKOIIa

11.7

I'maz  kaxk  onrtuyeckas  cucreMa.  bnmsopykocts U

JaJIbHO30PKOCTDb

11.8

11.9

11.10

11.11

Paznoxxenne Oenoro cmeera B crekTp. OmnbiTel HpbroTOHA.

CnoxxeHue cieKTpaibHBIX I[BETOB. Jlucnepcus ceera

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCUMOCTH yrila OTPa)K€HUsI CBETOBOTO Jy4ya
OT yrJja MaJeHusl.

N3ydyeHne xapakTepuUCTUK U300paKEHUSI peaMeTa B INIOCKOM
3epKaje.

HccnenoBanne 3aBUCUMOCTH yria MPEIOMIICHUS CBETOBOTO
JIy4ya OT yIJla NaJieHUs] Ha IPaHULIE «BO3JIyX — CTEKIIO».
[Tonydenue n306pakeHuii ¢ TOMOIIbIO COOMPAIOIIEH TUH3HI.
Omnpenenenne (OKYCHOTO PACCTOSHUS W ONTHYECKOW CHIIBI
coOuparoIen JTMH3HI.

OnbIThI 110 Pa3JIoKEHUIO OEJI0ro CBETa B CIIEKTP.

OnBITHI 110 BOCIIPUATHIO IIBETA MTPEAMETOB MPHU UX HAOIIOICHUN
yepes3 LBETOBbIE (DPUITBTPHI

®dusnueckue siBieHus B npupoje: 3atmenus Connma u JlyHsl,
1[BETa TeJ, ONTHYECKHUE SBJICHHMS B aTMmocdepe (1BeT HeOa,
pedpakius, paayra, MUpax)

TexHuueckue ycTpoicTBa: OYKH, IEpHCKON, QoToamnmnapar,

OIITUYCCKUEC CBETOBOIbI

KBAHTOBBIE ABJIEHUA

121

OneiTel Pezepdopna u mnanerapHas Mojenb atomMa. Moneinb

aroma bopa

12.2

12.3

12.4

12,5

I/ICHYCI(aHI/Ie n  IOOorjiIomeHuc CBE€Ta aTOMOM. KBaHTEL.

JInnenyaTele CIIEKTPHI
PannoaktuBHOCTH. Anb(a, OeTa- 1 raMMa-u3TydeHUs

Crpoenue atomHoro sapa. HykiionHas Moiesnb aTOMHOTIO siipa.

N3oTo1s!
PannoaktuBHBIC IpeBpamienus. [leproa momypacnaga aTOMHBIX

saaep

12.6

SAnepHple peakuuu. 3aKOHBl COXpPaHEHMs 3apsJOBOIO U

MacCOBOI'O YHCECII




12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
12.8 Peakuuu cunresa u nenenusd saep. Mcrounuku s3neprun ConHua
' " 3BE3]
12.9 Snepnas sHepreTuka. JleiicTBUE pauOaKTUBHBIX U3JTyYCHUN Ha
' YKUBBIE OpraHU3MbI
[IpakTuueckue padboOTHI:
Habnronenune CrijionIHbIX M TMHEWYAThIX CIIEKTPOB U3ITyYCHHUS.
12.10 HccnenoBanue TPEKOB: HM3MEPEHHWE SHEPrHMM YACTHIBI IO
TOPMO3HOMY ITYTH (110 (hoTOoTpadusiM).
N3mepenue paanoaktuBHoro ¢poHa
Ousnyeckue  ABIEHUS B MPHUPOJE: €CTeCTBEHHBIN
et panMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4H, pPaIHOaKTHBHOE
' W3ITy4eHUe MPUPOIHBIX MUHEPATIOB, JEHCTBUE PaOaKTUBHBIX
M3JIy4€HUH Ha OPraHU3M YeJIOBEKa
1212 TexHu4eckue yCTpOMCTBA: CIEKTPOCKOI, WHIUMBUIYAJIbHBIN
' J03UMETp, Kamepa Bunbcona

YYEBHO-METOJIUYECKOE OBECIEUEHUE OBPA3OBATEJILHOIO
MPOILIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUIS VUEHUKA

OcHoBHas JuTEparypa

MeTtoauueckue nmocooust u pexomengamun. — URL : https://edsoo.ru/mr-fizika/

. Kontekctheie 3anaun. 3aganus k yueOHOMY Kypcey «DPusuka»: yueoHoe nocodue / A.A.
Sxyra, JLU. AcanoBa; mox pen. JILA. Ilapmytmnonn — M.: ®I'BHY «UMHCTHTYT
CoJIepKaHus M1 METOA0B oOyueHus», 2024. — 61 c.

. bank 3aganuii 1714 TeKyIIero oreHUBaHuUs 1Mo yaeOHOMY mipeamety «Pusnkay. OCHOBHOE
obmree oopazoBanue / A.A. Skyra, E.J[. Kouepruna, H.A.3arpannunas; nox pen. JLA.
[Mapurytunoit M: ®I'BHY «MucTuTyT conepxanust 1 MeTofoB oOyuenus», 2024. — 107
C.

. IIpaktuueckue (JlabopatopHbie) pabOThI IO yueOHOMY nipeameTy «DPusuka». OCHOBHOE
obmee oOpaszoBanme. Cpennee obmiee oOpasoBaHue yueOHoe mocoome / HO.B.
Crapokypos, A.A. Sxyra, H.I'JKnanosa, nox pen. JI.A. [Tapmryrunoi. — M.: ®T'BHY
«MHCTUTYT coepKaHus U METOJI0B 00yueHus», 2024. — 28 c.

. Cuctema OIIGHKH JOCTHKCHUH TUTAHHPYEMBIX IPEIAMETHBIX PE3yJIbTaTOB OCBOCHHSI
yuebHoro mpeamera «@Pusuka». CpenHee o0iiee 00pa3oBaHHE METOJANYECKUE
pexomennanuu / A.A. Skyra, I'.JI. KopueeBa, H.A. 3arpanuynas: ®I'bHY «UucTUTYT
coJiep>KaHus U METOZ0B o0ydeHus», 2024. — 113 c.

. Peanuzanms poHIBHOTO o0y4eHus TEXHOJIOTUYECKOU (MHXKEHEpHOI)
HAIMpPaBJICHHOCTH HA YPOBHE CpEIHEro o0mero oOpa3oBaHUS: METOIUYECKUE
pexomennaruu / T.}O. Jlomakuna, H.B. Bacunpuenko, A.YO. Ileatun [u ap.]; mox pen.



T.1O. Jlomakunoit. — M: ®I'bHY «MHCTUTYT cTpaTeruu pa3BuTusi 00pa3zoBanus», 2024.
—55c.

. Meronuueckue  Buacoypoku (B ToM  uuciae no  ¢usmke). —  URL:
https://edsoo.ru/metodicheskie_videouroki/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

KJj1accC

9 bubmmorexa LIOK https://m.edsoo.ru/7f41a4a6
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