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INOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma mo ®@usuke 11t 9 kitacca cocTaBieHa Ha OCHOBE:

*  ®epnepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 ob6pazoBanuu B Poccuiickoit deneparym» ¢
W3MCHCHUSIMH;

*  @enepalibHOTO rOCYIaPCTBEHHOT0 00Pa30BaTEIHHOIO CTaHAapTa OCHOBHOTO 001Iero o0pa3oBaHus,
YTBEPKJACHHOTO TIprKa3oM MuHHCTEpCcTBa oOpa3oBanus 1 Hayku Poccutickoit deneparuu ot 31.05.2021
Ne 287 (Bapeructpuponan 05.07.2021 Ne 64101)

* IIpuxaza MunucrepctBa npocsemenus Poccuiickoit ®@enepanun Ne 568 or 18.07.2022 “O
BHECCHHH M3MEHEHUN B ()e/IepalIbHBIN TOCY1apCTBEHHBI 00pa30BaTEbHBIN CTAaHIAPT OCHOBHOT'O OOIIETro
obOpazoBanus” (3apeructpuponan 17.08.2022 Ne 69675)

* @OII ocHoBHOro obmero obpaszoBanus (IIpukaz3 MwunHucTepcTBa TpocBemnieHus Poccuiickoit
@eneparuu ot 18.05.2023 Ne 370 “O6 yrtBepknaeHuu (enepanbHO 00pa3oBaTeIbHON MPOTPaMMBI
OCHOBHOTO 0011ero obpazoBanus’) (3apeructpuponas 12.07.2023)

e [Ilpukaza MunucrepctBa mpocpemennss P® ot 02.08.2022 Ne 653 «OO0 yTBepKICHUH
(benepanbHOIro MepeyuHs IEKTPOHHBIX 00pa30BaTeNbHbBIX PECYPCOB, JOMYIIEHHBIX K UCIOIb30BAHUIO MTPU
peanu3ai UMEIOIIUX TOCYIAapCTBEHHYIO aKKpeauTaluio obpazoparenbHbix mporpamm HOO, OOO,
COO» (3apeructpuponan 29.08.2022 Ne 69822)

*  @enepalibHOTO MEpeyHsl yUeOHUKOB, JOMYIIEHHBIX K HCIOIb30BAHUIO IIPU peaIU3alli UMEIOIINX
roCy/IapCTBEHHYIO aKKpEIUTAINIO 00pa30BaTEIbHBIX IPOrpaMM HaYaIbHOTO O0IIET0, OCHOBHOTO OOLIETO,
cpeanero o0rmiero o0pa3oBaHUsl OPraHU3ALMSAMHE, OCYIIECTBIISIONIMIMHA 00pa30BaATENbHYIO JEATEIbHOCTS,
yTBepKJIeHHOTO pukazoM Munnpocsenienus Poccun ot 21 centsiOpst 2022 1. Ne 858;

* [loctanoBnenus ['MaBHOro rocy1apCTBEHHOIO0 CaHUTapHOro Bpada Poccuiickoii depepanuu OT
28.09.2020 Ne 28 "OO6 yrBepxaeHuu canutapHbix mnpaBun CII 2.4, 3648-20 "CanurtapHo-
SMHUIEMHOJIOTHYECKHe TPeOOBAaHUS K OpraHU3aLUsAM BOCIUTAHUSA U OOYUYCHHMS, OTJbIXa U 030POBICHUS
JIETEH U MOJIOJCKH";

* [TlocranoBnenus ['maBHOTO rocymapcTBeHHOro canutapHoro Bpada P® or 28.01.2021 N2 "O6
YTBEP)KJICHUU caHuTapHbIX npaBuwil u HopMm CanlluH 1.2.3685-21 "I'urunenmuyeckue HOPMATHBBI U
TpeOoBaHUsI K obOecredyeHuto Oe30macHOCTH M (Win) Oe3BpeAHOCTH Ui 4eloBeKa (PaKTOPOB Cpelbl
obutanus";

* VYcraBa ['ocymapcTBEeHHOTo OFOKETHOTO —OOIIEOOpa30BATENBHOTO  YUPSKICHHS CPEIHEH

obmeobpaszoBarenbHON 1IKOIBI Ne 315 TlymkuHckoro paiiona Cankt — [letepOypra;



* Kanenmapuoro yuenoro rpaduka ['bOY mxonsr Ne 315 ITymkuackoro paitona Cankt-Ilerepoypra
Ha 2024-2025 y4yeOHsblii rog;

*  YyeOHOro IaHa ocHOBHOro obuiero oopasosanust I'bOY mkoner Ne 315 Iymkunckoro paiioHa
Cankr — [lerepOypra Ha 2024-2025 y4eOHBIN TOT;

* Tlonoxenus o pabounx nporpammax ['bOY mkoinbr Ne315, yTBepKIeHHOTO MPUKA30M JTUPEKTOPA

Ne32 or 30.08.2023r.

[Tporpamma o dusuke A 9 kiacca Ha YpOoBHE OCHOBHOTO OOIero oOpa3oBaHMs COCTaBlIeHa Ha
OCHOBE TIOJIOKEHWH U TpeOOBaHWUN K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBaTenbHOU nporpammel, pezacrapieHHbx B @I'OC 00O, a Taxxke ¢ yuérom denepanbHoit paboueit
nporpamMmsl Bociutanus 1 Konnenuuu npenogaBanus yueOHoro npeamera « Duznkay.

Conepkanue mporpamMmbl 1O (U3UMKE HANpaBIeHO Ha (OPMHPOBAHHUE €CTECTBEHHOHAYYHOM
IpaMOTHOCTH 00y4aroIuXcs U OpraHu3aluio U3ydeHus (pU3uKy Ha e TeIbHOCTHOM OCHOBE. B mporpamme
1o (U3MKe YYUTHIBAIOTCS BO3MOXHOCTH yueOHOTO npenmera B peannsauuu tpedoBanuiit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpeIMETHBIM Pe3yibTaTaM 00yUYeHHUs, a TAKXKE MEKITPEIMETHBIC CBSI3U
€CTECTBEHHOHAYYHBIX YUCOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUSI.

dusnka SABIAETCS CHCTEMOOOPa3yIOIUM JJs €CTeCTBEHHOHAYYHBIX Y4YEOHBIX IPEIMETOB,
MOCKOJIbKY (PM3WYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBICHU, N3y4aeMbIX XUMHEH, ONOTIOTHEH,
acTpoHoMHeH U (u3ndeckoil reorpadueil, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpeJocTaBiIsgeT Haubosiee sACHble 00paslibl IPUMEHEHUs HAy4YHOrOo METO/a MO3HaHMs, TO €CTh crocola
MOJIyYEHHs JOCTOBEPHBIX 3HAHUM O MUDE.

OnHa 13 TnaBHBIX 337a4 (pu3nyeckoro oOpa3oBaHUs B CTPYKType OOIIero oOpa3oBaHHs COCTOUT B
(bopMHPOBaHNUY €CTECTBEHHOHAYYHOM IPaMOTHOCTH M HHTEpeca K HayKe y 00yJaroLuxcs.

W3yuyenne ¢u3ukn Ha  0a30BOM  YpPOBHE  IIpEAIojaraeT  OBJIAJCHHE  CIEIyHOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIMMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb:

® HAYYHO OOBSICHATH SIBICHUS;

® OLICHUBATh ¥ IOHUMATh OCOOEHHOCTH HAy4YHOT'O UCCIIEI0BaHMS;

® UHTEPIPETUPOBATH JAHHBIE U MCII0JIb30BaTh HAyUHbIE 10KA3aTEIbCTBA I IOJYUYEHHS BBIBOJIOB.

Ilenn m3ydeHus: GU3UMKU Ha YpOBHE OCHOBHOTO 00Iero odpas3oBaHus omnpezeneHs! B Konnenuuu
npenogaBaHusi ydyeOHoro mnpenMera «du3znka» B 00pa3oBaTENBHBIX oOpraHuzanusx Poccuiickoit
denepanyy, pearu3yoUMX OCHOBHbBIE 00IIe00pa3oBaTeIbHbIE MPOrPaMMBbI, YTBEPKIEHHON peIlIeHuEM
Komnerun Munucrepcera npocsenienus Poccuiickoii deneparmu (mpotokon ot 03.12.2019 r. Ne [1K4zH).

eaun uzyvyenusi GU3NKU:



® IPUOOPETEHNE NHTEPECa U CTPEMIIEHUS 00Yy4aIOIUXCsl K HAYyYHOMY M3YyYEHUIO NPUPOJIbI, Pa3BUTHE UX
MHTEJUIEKTyalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
®pa3BUTHE TPEACTABICHUH O HAyYHOM METOJE IO3HAHUS W (POPMHUPOBAHUE HCCIIEAOBATEIBCKOTO
OTHOILIECHMS K OKPY>KAIOLIUM SIBJICHUSAM;
¢ hopMUpOBaHHE HAYYHOIO MHPOBO33PEHMS KaK pe3yjbTaTa H3yUeHHUs] OCHOB CTPOCHHUS MaTepuH H
(dbyHIaMEHTATBHBIX 3aKOHOB (DPU3HKH;
¢ (hopMUpPOBaHHE MPEACTABICHUIN O PONIU (PU3UKHU Ui PA3BUTHUS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU H
TEXHOJIOTHI;
®pa3BUTHE NPEJCTABICHUNA O BO3MOXHBIX cdepax Oyaymeld npopecCHOHATBLHONW AEATeNbHOCTH,
CBsI3aHHOU C (PU3MKOH, MOATOTOBKA K JaJIbHEHIIeMy 00yYeHHIO B 9TOM HalpaBJICHUH.

JloCTIXKEHHE 3TUX IeJield MporpaMMmbl 1Mo (U3MKE HAa YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHUS
o0ecreyrBaeTcs peleHueM CIeyoIuX 3a4aY:
. npuoOpeTeHne 3HAaHMM O JUCKPETHOM CTPOEHHUHU BEIIECTBA, O MEXAHWYECKHUX, TEIJIOBBIX,
JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;
. npuoOpETeHNE YMEHUIl ONUCBHIBaTh U OOBACHATh (U3NYECKHUE SIBICHUS C HCIOJIb30BAHUEM
MOJTYYEHHBIX 3HAHU;
J OCBOCHHME METOJ/IOB PEIICHUS MPOCTEHIIMX pPAaCYETHBIX 3a/a4 C MCIOJb30BaHHEM (UIUUECKUX
MoJiesIel, TBOPUYECKHUX M TPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;
J pa3BuUTHE YMEHHUI HaOII0aTh IPUPOIHBIC SBICHUS U BBIIOIHITH OMBITHI, Ja0OpaTOpHbIE pabOTHI
U 3KCIIEPUMEHTAJIbHBIE UCCIIEI0OBAHUS C MCII0JIb30BAaHUEM U3MEPUTENIBHBIX PHOOPOB;
o OcBOeHME IPUEMOB pabOTHI ¢ HHPOpMaLKel PU3UIECKOTO COoepKaHMs, BKIItoYast HH()OPMAIIHIO O
COBPEMEHHBIX JTIOCTHKEHUAX (PU3MKH, aHATIU3 U KPUTHUUECKOE OLIEHUBaHUE UH(POPMALINY;
o 3HAKOMCTBO €O c¢epaMu MNpo(ecCHOHAIBHONW NeATeNbHOCTH, CBS3aHHBIMH C (U3HKOH, U
COBPEMEHHBIMU TEXHOJOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTHXKEHUSAX (PU3NUYECKON HAYKH.

Ha uzyuenue ¢usuku (6a30Bblil ypoBeHb) B 9 kiacce orBoautest 102 yaca (3 yaca B Heaelno).



COJAEP)KAHUE OBYYEHUA

Pa3nea 1. Mexann4deckue siBJICHHUS.

Mexanndeckoe JBHkeHue. MarepuanbHass Touka. Cucrema otcué€ra. OTHOCHUTEIBHOCTH
MEXaHUYECKOro JBMKEHUA. PaBHOMEpHOE NpAMOJIMHENHOE B KeHHE. HepaBHOMEpHOE TPSAMOJIMHEITHOE
nBukeHue. CpeHss U MTHOBEHHAs CKOPOCTh TeJla IMIPU HEPABHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHOoyckopeHHOE npsimoninHeiiHoe ABmkeHne. CBoboaHoe nanenue. OnbiTel [ anmes.

PaBHOMEpHOE nBMXKEeHHE MO OKpY)HOCTH. [lepmon m yactora oOpamienus. JIuHeiHas u yrioBas
ckopocTtu. LleHTpocTpeMHuTeNbHOE YCKOPEHHE.

IlepBbit 3axkoH HerotoHa. Btopoit 3axkon HerotoHa. Tperuit 3akoH Herorona. Ilpuninun
CYIIEPIO3ULIMH CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHUS CKOJIbKEHUS, CHla TPEHHUS IOKOS, IPYTHe
BH/IBI TPEHHSL.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpPEHHE CBOOOAHOro majaeHus. [IBukeHue
mia"eT Bokpyr Counnua. IlepBas kocmudeckast ckopocTb. HeBecoMoCTh U eperpy3KkH.

PaBHOBecue martepuanbHOW TOUkH. AOcomoTHO TBEpAOEe Tenmo. PaBHOBecme TBEpHOTO TEna ¢
3aKpEIUIEHHON OChIO BpaleHus. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynbce Tena. U3menenne ummnyibea. IMIysbe cuibl. 3aKOH COXpaHEHUS UMITyJibca. PeakTuBHOE
JBUKEHUE.

Mexannueckasi paboTa U MOIIHOCTb. PaboTa cui TskecTH, ynpyroctu, TpeHusi. CBa3b SHEPTUU U
pabotsl. [loTeHnmanbHas 3Heprus Tena, MOJAHATOr0 HaJl MOBEPXHOCThIO 3eMiH. [loTeHnnanbpHas sHeprust
ckaroil mpyxuHbl. Kunetnueckas sHeprus. Teopema O KMHETUYECKOM SHEPruu. 3aKOH COXPaHEHMUS
MEXaHUYECKOW SHEPTUH.

Hemoncmpayuu.

1. HalGmoneHrne MEXaHUYECKOTO JBMKEHUS Tella OTHOCUTENBHO Pa3HbIX TEN OTCUETA.

2. CpaBHeHHE IMyTeH U TPACKTOPHI ABMKEHHUS OJHOTO U TOTO XKE Tella OTHOCUTENBHO Pa3HBIX T
oTcuéra.

N3mepenne ckopocTy U yCKOPEHHS PSIMOJIMHENHOTO JIBUKEHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHUSI.

HaGmtoienne ABMKEHUS Tella TI0 OKPYKHOCTH.

o ok~ w

HaGmoienne MexaHU4eCcKuX SBICHUH, MPOUCXOIAIINX B cucTeMe orcuéra «Tenexka» mpu e
PaBHOMEPHOM M YCKOPEHHOM JBHKEHUH OTHOCHUTEIHLHO KaOnHeTa (PU3UKH.
7. 3aBUCUMOCTH YCKOPEHHMsI TeJla OT MAacChl TeJIa U ICUCTBYIOIICH Ha HETO CHUIBI.

8. HabmioneHue paBeHCTBA CHII IPU B3aUMOJCHCTBUU TEJI.
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9.

10.
11.
12.
13.
14.
15.
16.

W3MmeHeHne Beca Tena IpU yCKOPEHHOM JIBHYKEHHH.

Ilepenaya nmmynbca Ipu B3aMMOIECHCTBUM TEIL.

[TpeoOpa3oBanust SHEPTUH NPH B3aUMOACHCTBUH TEIL.

CoxpaHeHne UMITyJIbCca IPU HEYIPYTOM B3aUMOJICHCTBHH.
CoxpaHeHue UMITYJIbCa IPU a0COJIIOTHO YNIPYTOM B3aUMOJCHCTBUU.
HaGntoneHne peakTHBHOTO JABHKEHHSL.

CoxpaHeHue MEXaHUYEeCKON 3HEPTUH MPH CBOOOIHOM HaICHUH.

CoxpaHeHne MeXaHN4eCKOW YHEPTHH MPH IBUKEHUU TeJia MO/ 1eHCTBUEM NPy KUHBI.

Jlabopamopuusie pabomot u onvimel.

1.

© ®© N o

10.

11.

KoHcTpyupoBaHnue TpakTa A pa3roHa U JaJbHEUIEr0o paBHOMEPHOTO JBMKEHUS 1IapHUKa WIN
TEJCKKH.

Omnpenenenue cpeHell CKOPOCTH CKOJIbXKEHHUS Opycka WM ABM)KEHUS IIapUKa M0 HAKJIOHHOMN
MJIOCKOCTH.

Omnpenenenre yCKOpEHUs Tella IPU PAaBHOYCKOPEHHOM JIBHXKEHUH 110 HAKJIOHHOH IIIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH IyTH OT BPEMEHH TP PABHOYCKOPEHHOM JIBIDKEHUHM 0e3
Ha4yaJbHOW CKOPOCTH.

[IpoBepka runoTessl: €ciau NpyU PaBHOYCKOPEHHOM ABM)KEHMM O€3 HayalbHOW CKOPOCTH MYyTH
OTHOCATCA KaK pAJ HEYETHBIX YUCCII, TO COOTBCTCTBYIOIIUEC ITPOMECIKYTKHU BPCMCHU OJIMHAKOBEI.
I/ICCHG,Z[OBaHI/IG 3aBUCUMOCTHU CUJIbI TPCHUS CKOJILKCHUSA OT CUJIbI HOPMAJIBHOT'O OAaBJICHUS.
Omnpenenenue kodppuIeHTa TPECHUS CKOTBKCHHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenue pabOTHI CHIIBI TPEHUS MPH PaBHOMEPHOM JBM)KEHUH Tella 10 TOPU30HTAIBHON
MMOBEPXHOCTH.

Omnpenenenre paboOThI CUIIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ UCMOIb30BAHUEM HETOABHKHOTO
U TIOABMKHOTO OJIOKOB.

N3y4eHue 3aKk0Ha COXpaHEHUsI SHEPTUU.

Paznea 2. MexaHnueckue KoJ1e0aHUA U BOJHBI.

KonebarenbHoe asuxenne. OCHOBHbIE XapaKTEPUCTUKU KojeOaHuii: MepUo, 4acTOTa, aMILIUTY1a.

MareMaTuueckuii ¥ py>XKUHHBIA MasTHUKA. [IpeBpareHne s3Hepruu mpu KoJie0aTeIbHOM JIBHKCHHH.

3aryxatomue konebanus. BeiHyxneHnsle konebanus. Pezonanc. Mexanndeckue BosiHbl. CBOHCTBa

MCXaHUMYCCKHUX BOJIH. Hponoanme 1 TONICPCYHBIC BOJIHBI. I[.HI/IHa BOJIHBI 1 CKOPOCTb et pacrnpoCTpaHCHHUA.

MexaandecKre BOJIHEI B TBépI[OM TECIIE, celicMHUYeCcKHe BOJIHEI.

3ByK. [’ poMKOCTB 3ByKa U BbicoTa TOHA. OTpakeHue 3Byka. MH(pa3Byk U yIbTpa3ByK.

Jemoncmpayuu.



1
2
3
4.
5
6

Hab6mronenune konebanuii Te Mo 1eWCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmtonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGmoienne BBIHYKICHHBIX KOeOaHU 1 pe30HaHca.

PacrnipocTpaHeHre poI0bHBIX M ITONIEPEYHBIX BOJTH (HA MOJICIH).

HaGumtoieHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopuvie pabomul u onvimel.

1
2
3
4.
5
6

7.

Omnpenenenre 4acToThl U Meproia KoieOaHui MaTeMaTHYecKoro MasTHHKA.

Omnpenenenre 4acToThl ¥ Meproia KoineOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH NEpro/ia KoJeOaHH OBEIIEHHOTO K HUTH Ipy3a OT AJTUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH IepHOa KoleOaHUi Mpy>KUHHOTO MasiTHUKA OT MacChl Ipy3a.
[IpoBepka HE3aBUCUMOCTH Mepuo/ia KouedaHuil rpy3a, MoIBEUICHHOTO K HUTH, OT Macchl rpysa.
OnbIThI, TEMOHCTPUPYIOLIUE 3aBUCHMOCTh IMepuojia KojeOaHWW MPYKUHHOTO MasTHHUKA OT
MAacchl I'py3a U )KECTKOCTH MPY>KHUHBI.

N3mepenue yckopeHusi CBOOOTHOTO MaeHUS.

Paznea 3. DiiekTpoMarHuTHoE 1oJie U 3J1eKTPOMArHUTHbIE BOJIHBI.

DJIEKTPOMArHUTHOE ToJie. DJIEKTPOMArHuTHbIEC BOJIHBI. CBOMCTBA AJIEKTPOMAarHuTHbIX BOJH. [IIkana

QJICKTPOMArHUTHBIX BOJIH. Hcnonp3oBanue SJICKTPOMATrHUTHBIX BOJIH IJIA COTOBOM CBSI3H.

OnexTpoMarHuTHas npupona csera. CkopocTh cBeTa. BonHOBbIE cBOICTBA CBETA.

Hemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

BoiHoBEIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1.

W3ydeHnne cBONCTB 3JIEKTPOMAarHUTHBIX BOJH C TOMOIIbI0 MOOUIILHOTO TenedoHa.

Paznea 4. CBeToBbIe SIBJICHUS.

JlyueBas mognens cBera. Mcrounuku cseta. IIpsimonuHeiiHOE paclipoCTpaHEHHUE CBETA. 3aTMEHUs

Connua u Jlynsl. Otpaxenue cera. Ilnockoe 3epkaiio. 3aKkoH OTpa’KE€HUs CBETA.

[Ipenomnenue cBera. 3akoH mnpesnoMiieHHs cBeta. [lolHOe BHYTpeHHEe OTpakKeHUE CBETa.

Hcmonns30BaHue MOJTHOTO BHYTPCHHETO OTPAXCHUA B OIITUYCCKHUX CBETOBOAAX.

Jlunza. Xox myueit B nuH3e. OnTuyeckas cucremMa ¢oroarnmapara, MUKPOCKOIa U Tejeckona. a3

KakK OIITUYCCKasA CUCTEMA. BJII/I30pyKOCTI> " JAJIbHO3O0PKOCTD.

Paznoxenune Oemoro cBera B cmekTp. OmnbiTel HbiloToHa. CloKeHWE CIEKTPAIBHBIX IIBETOB.

Hucnepcus ceera.

Jemoncmpayuu.



[IpsamonnHeiHOE pacipoCTpaHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonmyyenue n300pa’keHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.

OnTHYEeCKUN CBETOBOI.

Xon ydeit B cobuparoleit TuH3e.

XoJ JIy4ei B pacCeuBarOLEH JIUH3E.

[Tonyuenune n300pakeHH ¢ TOMOIIIBIO JIHH3.

© © N o g~ DN

[Tpunnun nefictBus GoroamnmapaTa, MUKPOCKOTIA M TEJIECKOTIA.
10. Mopens rnasa.
11. Pa3znoxeHue Oen0Oro CBETa B CIIEKTP.
12. Tlomy4enue 6em0r0 CBETA MPH CIIOKEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopuusie pabomot u onvimel.
1. HUccnenoBanue 3aBUCUMOCTH YIJIa OTPA’KEHUsI CBETOBOTO JIy4a OT yrja HaJeHHus.
2. VzydyeHne XxapakTepUCTHK N300pakKeHUs MIpeIMeTa B TUIOCKOM 3epKaJie.
3. HccnenoBanue 3aBHCHUMOCTH yTjla MPEJIOMIICHHS CBETOBOTO Jiyya OT yIJla MaJeHUsi Ha TpaHHIle
«BO3IyX—CTEKIIO».
4. Tlomy4yeHue n300paKeHUH C TOMOIIbIO COOMPAOLICH JTHH3HI.
5. Onpenenenne (HOKyCHOTO PACCTOSHUS M ONITUYECKON CHIIBI COOMPAIOIIEH JINH3HI.
6. OmBITHI MO Pa3I0KEHHUIO OEJIOTO CBETA B CIIEKTP.
7. OnpITHI IO BOCIIPUSATHUIO [[BETA MPEIMETOB MIPH UX HAOIIOJEHUH Yepe3 LIBETOBbIE (PUIIBTPHI.
Pa3znen 5. KBanTOBBIE SIBJICHHS.
OmnbiTel Pesepdopna u mumanerapHas Mmojenb aroma. Mopens atoma bopa. Hcmyckanuwe wu
MOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThle CIIEKTPHI.
PannoaktuBHOCTh. Anbda, Oeta- m ramma-u3iaydeHus. CTpoeHue atoMHOro sjapa. HykmonHas
MOJellb aTOMHOTO sifipa. M3otomnsl. PagnoaktuBHeie npeBpaiienus. [lepuos nomypacmnaaa aTOMHBIX SIIAED.
SAnepHble peakuinu. 3aKOHBI COXpaHEHUS 3apsiIOBOI0 U MAaCCOBOTO YHMCEI. DHEPTHUs CBSI3M AaTOMHBIX
saep. CBsi3b Macchl ¥ 3HEpruM. Peakuuu cuHTe3a U aesieHus saaep. Mcrounuku sneprum CosiHIa v 3BE3/.
Snepnas sHepreruka. JledcTBUS paguoOaKTUBHBIX U3JIYYEHUN HA )KUBBIE OPTaHU3MBbl.
Jemoncmpayuu.
1. CnexTpsl U3Iy4YEHHS U MOTIOLIEHUS.
2. CnexTpsl pa3IUYHbIX Ta30B.
3. CrmexTp Bomopoa.
4
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5. Pabota cuéruyrka HOHU3HPYIOUUX U3TyUYEHHUH.

6. Perucrpanus U3y4eHUs TPUPOJIHBIX MUHEPATIOB U MPOTyKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaGmioneHue CIUIOMIHBIX U JTMHEWYATBIX CIIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TPEKOB: H3MEPEHUE YHEPTUU YACTHIIHI IO TOPMO3HOMY TTyTH (110 hoTOrpadusim).

3. U3mepeHue paaroakTUBHOTO (oOHA.

IToBTOpHTEIBLHO-00001IAI0IIIHIT MOTYJIb.

[ToBTOpHUTENBHO-0000IIAOIIMIT  MOAYb TpPEAHA3HAYEH JUIsl CUCTEMAaTH3alld W 000O0IIeHUS
MIPEIMETHOTO COACPIKAHUS U OMbITA AEATEIbHOCTH, MPUOOPETEHHOTO IPU U3YUEHHUU BCEro Kypca (hU3HKH,
a TaKKe Ui MOATOTOBKH K OCHOBHOMY TOCYJAapCTBEHHOMY dJK3aMeHY Mo (pu3uke s 00ydaromuxcs,
BBIOPABIINX ATOT YUE€OHBIH MpeIMeT.

[Ipy m3y4eHHH NaHHOTO MOJIYJIS PEATU3yIOTCS U CHUCTEMaTHU3UPYIOTCS BUIBI JIEATEIbHOCTH, Ha
OCHOBE KOTOpBIX oOecreunBaeTcs [IOCTHKEHUE TMPEIMETHBIX M METallpeIMETHBIX IJIaHUPYEMBbIX
pe3yNbTaToB 00yueHUs, POPMUPYETCS €CTEeCTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB
WCCIICTIOBAHMS SIBICHUN MPUPOIBl M TEXHUKH, OBIAJCHHEC YMEHUSIMH OOBSCHATH (PU3UUYECKHUE SBICHUS,
MPUMEHsIS MOJTyYeHHbIE 3HAHUS, pelIaTh 3a/1a4k, B TOM YUCJIE KaYeCTBEHHBIE U SKCIIEPUMEHTAIbHbIC.

[IpuHIMNMATBEHO JESTENFHOCTHBIM XapaKTep NaHHOTO pa3fena peajlu3yercs 3a C4€T TOro, 4uTo
o0ydaroIuecs BRIMONHSIOT 33aHHsI, B KOTOPBIX UM MPEJIaracTcs:
®HAa OCHOBE TIONYyYEHHBIX 3HAHWA pACMO3HABATh M HAYYHO OOBICHATH (DU3MUECKHUE SIBICHUS B
OKpY>Karolle IPUPO/IE€ U MOBCEAHEBHOM )KU3HU;
® 1ICTIOJIF30BaTh HAy4YHBIE METOABI MCCIEAOBaHUs (DU3MUECKUX SIBICHUH, B TOM YHCJE JUISI MPOBEPKHU
TUIOTE3 U TOMyYeHUsS] TEOPETUUECKUX BBIBOJIOB;
® 00BSACHATH Hay4yHbIE OCHOBBI HambOosee BaXKHBIX TOCTHKEHUI COBPEMEHHBIX TEXHOJIOTWH, HAIpUMep,
MPAKTUYECKOTO HCIIONB30BAHMS PA3IIMYHBIX UCTOYHMKOB SHEPrUM HAa OCHOBE 3aKOHA TPEBPAIICHUS H

COXpaHCHUA BCEX U3BCCTHBIX BUAOB DHCPIUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenne ¢u3nku Ha ypoOBHE OCHOBHOTO 00IIero oOpa3oBaHHS HAMpaBIE€HO Ha JIOCTHIKEHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynbrare usydeHus (U3MKM Ha ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHus y 00yyaromierocs
OyayT c)OpMHUPOBAHBI CIIEAYIONINE JIMYHOCTHBIE PE3yIbTATHI B YACTH:
1) maTpMoOTHYeCKOro BOCIIUTAHUSA:
- MPOSIBJIEHNE UHTEPECA K UCTOPUHA U COBPEMEHHOMY COCTOSTHHUIO POCCUHCKON (DU3NYECKON HAYKH;
- IGHHOCTHOE OTHOIIEHUE K JTOCTHKCHUSIM POCCUHUCKUX YUEHBIX-(DH3UKOB;
2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
- TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIEHWU OOIIECTBEHHO 3HAYUMBIX M ATHUYECKHUX MpoOieMm,
CBSI3aHHBIX C IPAKTUYECKUM IIPUMEHEHHEM JOCTHKEHUHN PU3UKH;
- OCO3HAaHUC BAXKHOCTU MOPAJIbHO-3TUYCCKUX MPUHIIUIIOB B ACATCIIBHOCTU y‘IéHOFO;
3) 3¢TeTHYECKOT0 BOCTIUTAHUS
- BOCHPHSTHE SCTETHUYECKHX KayecTB (PU3NYECKOM HAayKu: €€ TapMOHHYHOTO MOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 O3HAHMA:
- OCO3HaHHUE LEHHOCTH (PU3UUECKOI HayKH KaK MOIITHOT'O HHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI Pa3BUTHUS
TEXHOJIOTH, BaXKHEUIIIEH COCTaBISAIONIEH KYJIbTYPHI;
- pa3BUTHE HAYYHOMU JIF0O03HATEIHLHOCTH, HHTEpPECA K UCCIIEA0BATEIbCKOM e TEIbHOCTH;
5) popmMupoBanus KyJbTYpbl 310POBbS  SIMOIHOHAJIBHOI0 0JIATONOJIYYHS:
- OCO3HAHME LIEHHOCTH 0e30MacHoro 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MHUpE, BaXKHOCTH
npaBusl 0€30MacHOrO TMOBENEHHS Ha TpPAHCIOpPTE, Ha JIOpOTax, C DJJIEKTPUUECKUM M TEIUIOBBIM
000pyI0BaHHEM B JOMAIIHUX yCIOBUSIX;
- copMHUPOBAHHOCTh HaBBIKA pedICKCHU, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TAaKOTrO K€ IMpaBa y
JPYroro 4ejoBeKa;
6) TPy10BOr0 BOCIUTAHMS:
- aKTUBHOE Y4acTH€ B PELICHUH MPAaKTHUECKUX 3a]a4 (B paMKaxX ceMbU, 00pa3oBaTelIbHON OpraHu3aliiy,
ropoa, Kpasi) TEeXHOJIOIMYEeCKON U COLMAIbHOM HAIIPaBIEHHOCTH, TPEOYIOIUX B TOM YHCIIE H (PHU3UUECKUX
3HAHU;
- HHTEpEC K MPaKTUYECKOMY H3y4eHUI0 Mpodeccuii, CBI3aHHbBIX ¢ GU3UKOM;

7) IKOJIOrM4eCcKOro BOCIMTAHUSA:
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- OpHEHTallMs Ha IpUMEeHEeHNEe (PU3NUeCKUX 3HAaHUMN JUIS pelIeHUs 3a/1a4 B 00JIaCTH OKPY>KaloIel Cpe/Ibl,
TUTAHUPOBAHMS TMIOCTYTIKOB U OLIEHKH MX BO3MOKHBIX TIOCTIEICTBUN IS OKPYKAIOIIECH CPEJIbI;

- OCO3HAHHE TNI00ATBFHOTO XapaKTepa IKOJIOTUIECKUX MPOOIEM U IMyTeH UX PEIICHUS;

8) apanTanuM K M3MEHSIOUIUMCH YCJIOBHSAM COUMAILHON M MPUPOIHOH Cpeabl:

- NoTpeOHOCTh BO B3aMMOJCHCTBUM NPU BBINOJIHEHWH HCCIEIOBAaHUN U MPOEKTOB (PU3NYECKOM
HATPaBIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHUX;

- IOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUICCKYIO NeATEeThHOCTh;

- IOTpeOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHUH, B TOM Uncie (GOpMyIUpOBAThH UAEU, TOHATHS, TUIIOTE3bI
0 pu3HUECKNX 00BEKTAX U SIBICHUSX;

- 0CO3HaHME Je(PHUINUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCT! (DU3UKH;

- IJTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

- CTpeMIJIEHUE aHAIU3UPOBATh U BBISBIIATH B3aUMOCBSI3U NMPUPOBI, OOIIECTBA U SKOHOMHUKH, B TOM UHUCIIE
C UCIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

- OIICHKa CBOMX JCUCTBUH ¢ Y4€TOM BIMSHHS Ha OKPYXKAIOUIYIO CPEIy, BO3MOXKHBIX TJI0O0ATbHBIX

OCJIEICTBUH.

METANIPEAMETHBIE PE3YJIbTATHI
B pesynbrare ocBoeHUs MporpamMmbl M0 (U3MKE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS Y
oOyudatomerocsi OyayT chopMupoBaHbl MeTanpeIMeTHbIE Pe3yabTAThl, BKIIOYAIOIINE TTO3HABATEIBHBIC
VHHUBEpCAIbHBIC Y4YeOHBIC JEHCTBUSA, KOMMYHHMKATUBHBIC YHUBEPCAIbHbIC Y4eOHBIC JIEHCTBHS,
pEryJISITUBHBIC YHUBEPCAIbHbIC yUeOHBIC NCHCTBUSI.
Ilo3HaBaTe1bHBIE YHHBEPCAIbHbIE YUeOHbIE NelCTBUS
ba3oBble Jiorn4eckue 1eMCTBUA:
® BBISBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKH O0BEKTOB (SIBIICHUH );
® VCTaHABIMBATh CYIIECTBEHHBIM NpPH3HAK KIaCCH(PUKAIUU, OCHOBAHHS JUIsi OOOOIICHUS U
CpaBHCHHS,
® BBIIBISTH 3aKOHOMEPHOCTH W MPOTUBOPEUYUST B paccMaTpuBaeMbix (akTax, NaHHBIX U
HAOIIOICHUSX, OTHOCSAIINXCS K (PU3UYECKUM SIBIICHUSIM;
®  BBISBIISITH MPUYMHHO-CIICICTBEHHBIC CBSI3U NPU U3yYeHUH (PU3MUYECKUX SBICHUN M MPOIECCOB,
JIeNIaTh BBIBOJIBI C UCTIOIH30BAHUEM JISAYKTHBHBIX U HHAYKTHUBHBIX YMO3aKIIOUCHHA, BBIIBUTATh

TUITOTE3bI O B3aUMOCBA3AX Q)HBI/I‘IGCKI/IX BCJIIMYHH,
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CaMOCTOATENILHO BBIOMpATh CMOCOO perieHus: y4eOHOW ¢Gu3MYecko 3amadu  (CpaBHEHHE
HECKOJIbKUX BapUaHTOB PEIICHHS, BHIOOP HAWOOJEe MOAXOIIEIO ¢ YIETOM CaMOCTOSITEIHHO

BBI/IEJICHHBIX KPUTEPHUEB).

Ba3oBbie ncciiegoBaTeILCKHe AeiicTBUSA.

HCIIOJIb30BaTh BOMPOCHI KaK MCCIICI0BATEIIbCKUH HHCTPYMEHT TTO3HAHMS;

MPOBOANTh TIO CAMOCTOSITENILHO COCTAaBICHHOMY IUIAHY OIBIT, HECIOXHBIA (U3NYSCKUI
AKCIIEPUMEHT, HEOOJIBIIIOE HCCTIeI0BaHNEe (PU3HMUECKOTO SIBICHHUS,

OIICHWBATh Ha MPUMEHHMOCTh M JOCTOBEPHOCTh HWH(GOPMAIMIO, TOITYYCHHYI0O B XOJE
WCCIICTOBAHUS WA DKCIIEPUMEHTA;

CaMOCTOSITENILHO (OPMYJIHPOBaTh OOOOIICHUS W BBIBOJABI IO pe3yJibTaTaM IPOBEAESHHOTO
HaOJII0ICHUS, OIIBITA, UCCICIOBAHMS;

MIPOTHO3MPOBATh BO3MOXKHOE JaJIbHEWIIee pa3BUTHE (U3MUSCKUX IMPOIECCOB, a TaKXKe

BBLABUT'ATh MPCATIOJIOKCHUA 00 ux Pa3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAaX.

Pabora ¢ undopmanmueii:

MPUMEHSTh Pa3IMYHbIe METO/bl, HHCTPYMEHTHI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHbOpMauu
WU JaHHBIX C YYETOM MPEJI0KEHHON yueOHOH (hHU3HIecKOoi 3a1a4u;

aHAJM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(POPMALMIO PA3IHYHBIX BUIOB U
dhopm mpecTaBIeHNUs,

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMANbHYIO (GOpMYy TpeACTaBiIeHUs UHPOpMALUU U
WUTIOCTPUPOBATH peIIaeMble 3ajaul HECIOKHBIMU CXeMaMH, AUarpaMMaMy, HHOU rpadukoil u

UX KOMOUHAIUSAMU.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUA:

B X0/I¢ OOCYXXJeHHUs y4eOHOro Marepuaia, pe3yJbTaToB J1abopaTOpHBIX pabOT W MPOEKTOB
3alaBaTb BOIIPOCHI IO CYHICCTBY O6CY)KI[3.€MOI‘;I TCMBI U BBICKA3bIBaTh HMACH, HAIICICHHBIC Ha
pelIeHre 3aJauu ¥ MoAJepKaHue 01aroxKenaTeIbHOCTH OOICHHS,;

COIOCTABJISITh CBOM CYXKACHHUS C CYKICHHUSMH JPYTUX YYaCTHHUKOB JUanora, oOHapyKHWBaTh
pas3n4re U CXOJCTBO TO3HIINH;

BBIPAXKATh CBOIO TOUKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

myOIMYHO TIPENCTABIATh PE3YJbTAThl BBHIMOJIHEHHOTO (H3MYECKOrO OIbITa (IKCIEPUMEHTA,
HCCIIEIOBaHMS, TIPOCKTA);

MOHMMAaTh M WCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW WM WHIWBHIYaTbHOH pabOTHI TpU

pelIeHuU KOHKPETHON (hPU3UYECKOM MPOOIEMBI;
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MPUHUMATD 1IEJTH COBMECTHOM JESTeIbHOCTH, OPraHU30BbIBATh JECUCTBUA MO €€ JOCTUKEHHIO:
pacmpenenaTh Poju, OOCYXIaTh MPOIECCHI M PE3yJbTaThl COBMECTHOM pPabOThI, 0000maTh
MHEHHS HECKOJIbKUX JTIOJICH;

BBITIONTHSATH CBOIO YacTh PaOOTHI, JOCTUTAsE KAYECTBEHHOTO Pe3yJIbTaTa 0 CBOEMY HAIPaBICHHIO
Y KOOPAVHHPYS CBOU ACUCTBUS C APYTUMHU YICHAMHU KOMAH/IbI,

OIICHUBATh KAauyeCTBO CBOETO BKJAga B OOMIMH MPOAYKT IO KPHUTEPHUSM, CAMOCTOSITEIHHO

chOpMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe AeiicTBUS

Camoopranuszaums:

BBISIBJISITH MPOOJEMbl B JKU3HEHHBIX W YUYEOHBIX CHUTYalUAX, TPEOYIOUIMX MJisg pPelIeHHUs
(hU3UYECKUX 3HAHUM;

OPHUCHTHPOBATHCA B PA3JIMYHLBIX IMOAXOAAaX MPHUHATHA pemeHHﬁ (I/IHI[I/IBI/II[yaJII:HOG, IMPUHATUC
perieHus B TpyIIie, IPUHATHE PEIISHUN TPYIIION);

CaMOCTOATCIIBHO COCTABJIATH AJITOPUTM PCUICHUA (bHSH‘ICCKOﬁ 3aa4u UJd I1JiIaHa UCCIICAOBAaHUA
C y4€TOM HMEIOIIUXCS PecypcoB U COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBATH
IIpeAJIaracMble BApUAHTBI PEILICHUI;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’[L, 3MOLHOHAJIbHBIA HHTEJLJIEKT:

JaBaTh a/IEKBaTHYIO OIICHKY CUTYallU{ U MpejiaraTh IUlaH e€ N3MEHEHHS;

OOBSICHATH IPUYHMHBI TIOCTUKEHUS (HETOCTHIKEHUS) Pe3yIbTaTOB JAEATEIbHOCTH, 1aBaTh OLIEHKY
pPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHHUS (DU3NYECKOTO
UCCIICIOBAaHMsI WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOATENHCTB, M3MEHMBIIUXCS CHTYallMH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yJIbTaTa LS U YCIOBHSAM;

CTaBUTH Cce0sl Ha MECTO JPYroro 4ejoBeKa B XOJAE CIopa WM AWCKYCCHHM Ha HAy4YHYIO TEMY,
MOHUMATh MOTHUBBI, HAMEPEHHS U JIOTUKY JIPYTOro;

NpU3HABaTh CBOE MPAaBO Ha OMIMOKY MPU PEeHICHUH (U3MYECKHUX 33/1a4 WM B YTBEPXKICHHUAX HA

Hay4HbIE TEMbI M TAKOE K€ MPaBO JAPYTOro.

INPEAMETHBIE PE3YJIbTATbBI

K koHIy o0yueHus B 9 kJiacce mpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTPAXXaTh

c(OPMHUPOBAHHOCTH Y 00YUAIOIIUXCA YMEHUI:
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o MCIIOJIb30BAaTh IOHATHUSA: CUCTEMA OTCUYETA, MaTepUaibHasl TOYKA, TPACKTOPHUSA, OTHOCUTEIBHOCTh
MEXaHUYECKOro JBHXEHHMs, nedopmauus (ympyras, IUIaCTHYECKas), TPEHHE, LEHTPOCTPEMHUTEIbHOE
YCKOpPEHHE, HEBECOMOCTb M MEperpy3KH, LEHTP TSKECTH, aOCOJIOTHO TBEPIOE TEJO, LEHTP TIKECTH
TBEPIIOTO TeJa, paBHOBECHE, MEXaHMUYECKHE KOJICOAHWS W BOJIHBI, 3BYK, MH(PaA3ByK U YIbTPa3BYK,
JIEKTPOMArHUTHBIE BOJIHBI, LIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JalbHO30PKOCTb,
CIIEKTPBI UCITYCKaHUS U MOMJIONIEHMS], anb(da, OeTa- ¥ raMMa-u3IydeHus, U30TOIbI, JIepHasi SHEPreTUKa;
o pa3nuuath  SBJICHHA (PaBHOMEpPHOE UM  HEPaBHOMEpPHOE  TPSMOJIMHEHHOE  JIBIIKEHHE,
PaBHOYCKOPEHHOE NPSAMOJIMHEWHOE IBHKEHHME, CBOOOJIHOE MAaJCHHE TeJ, PAaBHOMEPHOE IBM)KEHHE IO
OKpY’KHOCTH, B3aUMOJICHCTBUE TeJl, PEaKTUBHOE JIBWXKEHUE, KoyieOaTelnbHOe JBHKEHHE (3aTyXarolue U
BBIHY)KJICHHbIC KOJICOaHUs), PE30HAHC, BOJHOBOE JBWXKCHHME, OTPAKEHUE 3BYKa, MPSIMOJIHMHEITHOE
pacnpoCTpaHEHHUE, OTPAXKCHHE U NIPEIIOMIICHHE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0eroro cBera B CHEKTP M CJIOXKEHUE CIEKTPAJIbHBIX LBETOB, AWUCIEPCUS] CBETA, €CTECTBEHHAs
PaZMOaKTUBHOCTh, BOSHUKHOBEHHME JMHEMUATOrO CIEKTpa M3IY4YEHMsI) [0 ONMCAHUI0 MX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

o pacro3HaBaTh NPOSIBICHUE U3YUEHHBIX (PU3NYECKUX SIBICHUH B OKpPY’KaIOLIeM MUpPE (B TOM YHCIIe
¢usnyeckue SABICHHWS B NPUPOJE: NPWIMBBI M OTJIMBBI, JABWXKEHHE IUIaHeT COJIHEYHOH CHCTEMBI,
PEaKTUBHOE [BIDKCHUE JKUBBIX OPIaHU3MOB, BOCIPUATHE 3BYKOB >KMBOTHBIMM, 3EMIIECTPACEHUE,
celiCMMYeCKHEe BOJIHBI, I[yHaMM, 3XO, LBETa TeJl, ONTUYECKHE SIBICHUS B IpPHUPOJE, OHOIOrHYecKoe
JeCTBUE BUIUMOTO, YIbTPa(QHOIETOBOIO H PEHTICHOBCKOTO N3IYYeHUH, €CTECTBEHHBIN PaOAaKTUBHBIN
(oH, KOCMHUYECKHE JTy4YH, PaJHOAKTUBHOE N3TyYSHHUE IPUPOIHBIX MUHEPAIIOB, ICHCTBUE PAJUOAKTUBHBIX
U3yYEHHUI Ha OPTaHU3M 4eJO0BEKa), IPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIICIATh
CYIIIECTBEHHBIC CBOMCTBA (MMPU3HAKN) (PU3UIECKUX SIBJICHUM;

o OIKCHIBATh U3YYECHHBIE CBOMCTBA Tel U (PU3UUYECKHE SIBICHUS, UCTIONB3Ys (PU3HMUECKUE BEITUYHHBI
(cpenHsisi ¥ MTHOBEHHAs! CKOPOCTH TeJla IPU HEPAaBHOMEPHOM JBHKEHHH, YCKOPEHHE, IEpEMELIEHUE, TYTh,
yIJI0Basi CKOPOCTh, CHJIa TPEHHsI, CHJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE CBOOOIHOTO MaJCHUs, BeC
TeNa, UMIYJIbC TeJla, UMITYJIbC CHIIbI, MEXaHW4YecKast paboTa ¥ MOILTHOCTD, MOTEHLIUAIbHAS YHEPIus Tena,
IIOJHATOTO HAaJ TOBEPXHOCTBIO 3€MJIM, NOTCHLHUAIbHAs DHEPIHsl C)KATOM INPYKUHBI, KHHETHYECKAs
SHEpIrus, NOJIHAs MEXaHWYECKask YHEPIUs, IEPUOJI U YaCTOTa KOJeOaHUi, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa
U BBICOTA TOHA, CKOPOCTh CBETA, [10KA3aTENb IPEJIOMIIEHUS CPE/IbI), IPU ONIMCAHUM ITPABUIIBHO TPAKTOBATh
(bu3NYeCKU CMBICI HCIIONB3YEMbIX BETHUUH, 0003HAYECHUS U €AUHUIIBI (PU3NYECKUX BEIUYHH, HAXOAUTh
(bopMyIIbl, CBA3BIBAIOIINE JAaHHYIO (PU3MUECKYIO BEIMUYMHY C JPYIMMHU BEJIUYMHAMH, CTPOUTH I'paduKu

M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;
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o XapaKTepU30BaTh CBOMCTBA TeJ, PU3NYECKUE SBICHUS U MPOLIECCHI, UCIIONIb3YS 3aKOH COXPaHEHUS
SHEPTUH, 3aKOH BCEMHUPHOIO TSTOTEHUS, MPUHLUI CYNEPIO3ULUU CHJI, MPUHIUI OTHOCUTEIBHOCTH
lanunest, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHsI UMITYJIbCA, 3aKOHBI OTPaXCHUS U MPEIOMIICHHS CBETA,
3aKOHBI COXPAHEHHUS 3aPSIOBOTO M MACCOBOTO YUCEII MPH STEPHBIX PEAKIIUSX, TIPU 3TOM 1aBaTh CIIOBECHYIO
(bopMyIIHPOBKY 3aKOHA U 3aMUCHIBATh €70 MaTEMaTHUYECKOE BhIPAXKEHHE;

o OO0BACHATH (PU3MUECKHE MpOIeCChl M CBOICTBA Tell, B TOM 4YHCIE W B KOHTEKCTE CHUTyaluil
MIPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIBIATh NIPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH O0OBSICHEHHE
13 2-3 JOTMYECKHUX IIaroB ¢ OMOPOH Ha 2—3 M3YYCHHBIX CBOWCTBA (PM3UYECKUX SBJIICHHH, (U3HMUECCKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

o pemaTh pacu€THbIC 3a1aun (OMUPAIOIIMECS Ha CUCTEMY U3 2—3 ypaBHEHMIA), UCIIONIb3Ys 3aKOHBI U
(dbopMyIIbl, CBs3bIBarONIME (PU3MUYECKUE BEIWYMHBI: HA OCHOBE aHAllM3a YCJIOBUS 3a/laddl 3alUChIBATh
KpaTKOE yCIIOBHUE, BBISBISITH HEAOCTAIONINE WIIM M30BITOUHBIC JaHHBIC, BRIOUPATh 3aKOHBI U (HDOPMYIIHI,
HE0OXOUMBIE JIJIsl PeLICHUS], IPOBOAUTH PACUEThl M OLIEHUBATh PEAIMCTUYHOCTH MOJyYEHHOTO 3HAYECHHUSI
(hbU3UIECKON BETUYHHBI,

o pacrno3HaBaTh IPOOJIEMbI, KOTOPBIE MOKHO PEITUTH TPH MTOMOIIH (PU3NIECKIX METOIOB, UCTIONB3YS
OIMCAaHUE UCCIEIOBAHMs, BBIICIATH MPOBEPSIEMOE MPEANOJIOKEHNE, OLICHUBATh NMPAaBUIBHOCTH MOPSIKa
MIPOBEICHUS UCCIIEAOBAHNUS, ACTIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTATHI HAOIIOICHUN U OIBITOB;

o MPOBOAMTH OMBITHl 1O HAOMIOACHUIO (DU3MYECKHUX SIBICHUH WU (PU3MYECKHX CBOWCTB TET
(u3yueHue BTOpOro 3akoHa Hpi0TOHa, 3aKOHA COXpaHEHHsI YHEPTHH, 3aBUCUMOCTh NEpUOAa KOJICOaHH
MPYXUHHOTO MasTHUKA OT MaccChl rpy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT aMIUIUTYAbl MaJbIX
Kojie0aHuil, MPSIMOJIMHEHHOE PaclpOCTpaHEHUE CBETA, Pa3sioKeHHE OeNoro CBeTa B CHEKTP, U3YUYCHHE
CBOWCTB M300pakeHUsI B IUIOCKOM 3€pKajic U CBOMCTB M300pa’keHHs MpeAMeTa B COOHMpalollel JIMH3E,
HaOII0/IeHNE CIUIONTHBIX M JIMHEWYATHIX CIICKTPOB M3JIYUYCHHUS): CAMOCTOSATEIHPHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO HAOOpa 000PYAOBaHUS, OMTUCHIBATEH X0/ ONIBITA U €T0 PE3YIbTAThl, JOPMYITHUPOBATH BEIBOIBI;
o MPOBOAUTH MPHU HEOOXOJUMOCTH CEpHUI0 NPSIMBIX H3MEpPEHUH, Omperenss CpeqHee 3HaueHUe
n3MepsieMor BeMuuHbI ((DOKYCHOE PAacCTOSIHUE COOMpArOIIEH JIMH3bI), 000CHOBBIBATh BBIOOpP crocoba
U3MEPEeHUS (M3MEPUTENHHOTO MPUO0Pa);

J MPOBOANTH HCCIIEOBAaHUE 3aBUCUMOCTEH (U3MUYECKUX BEIUYMH C HCIOJB30BAHUEM MPSIMBIX
M3MepeHuil (3aBUCUMOCTD ITyTH OT BPEMEHU IIPHU PaBHOYCKOPEHHOM JIBH>KEHUU 0e3 HaualbHOW CKOPOCTH,
neproja KojaeOaHui MaTeMaTHYeCKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTJIa OTPAXKCHUS CBETA OT
yriia majieHus U yria MpejoMJICHHS OT yIJia MaJeHUs): TUIAHUPOBATh MCCIICOBAHHE, CaMOCTOSTEILHO
co0uparh yCTaHOBKY, (PUKCHUPOBAThH PE3YyJIbTAThI MOJTYUYEHHOMN 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE

Ta0IuUI] ¥ TpadUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM MUCCIICI0OBAHMS;
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o MPOBOANTH KOCBEHHbIE M3MEpPEHUS (PU3MUECKUX BEIHUYUH (CpeqHsIss CKOPOCTh U YCKOpEHHE Teia
IIPU PAaBHOYCKOPEHHOM JIBH>KEHUH, YCKOPEHUE CBOOOHOTO Ma/IeHus, )KECTKOCTh MPYKUHBI, KOAPDUITUEHT
TPEHUS CKOJIbKEHHS, MEXaHn4YecKast paboTa U MOIIIHOCTb, YAaCTOTA U MEPHO KoJIeOaHU MaTeMaTHYECKOTo
U MIPYKMHHOTO MasTHUKOB, ONTHYECKasl CUJIa COOMpAroIel JTMH3bI, PaJHOAaKTUBHBINA (DOH): MIIaHUPOBATH
U3MEpeHus, COOMPATh HIKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIMIOJIHATH U3MEPEHUS, CIEAYS MPEAT0KEHHOM
MHCTPYKLHHU, BBIYUCIATH 3HAYCHHE BEIUYMHBI U AHAIU3UPOBATh IMOTYYEHHBIE PE3yNbTaThl C y4ETOM
3aIaHHOM MTOTPELIHOCTH U3MEPEHU;

o co0JII01aTh MpaBHiia TEXHUKH O€30MacCHOCTH MU paboTe ¢ 1a00opaTOpPHBIM 000py10BaHHEM;

J pa3nuyaTh OCHOBHBIE NPU3HAKM M3YYCHHBIX (U3MYECKMX MOJEJeH: MarepuanbHas TOUKa,
abCcoOTHO TBEPIOE TEJO, TOUEUHBIH UCTOYHHUK CBETA, JIy4, TOHKas JIMH3a, MJIaHEeTapHas MOJIeb aToMa,
HYKJIOHHAs1 MOJIeJTb aTOMHOTO s1/1pa;

o XapaKTepu30BaTh IPUHIHIIBI JHCTBUS U3YUCHHBIX TPUOOPOB M TEXHUYECKUX YCTPOHCTB C OMIOPOi
Ha MX OMHUCAaHMA (B TOM YHUCIIE: CIHMJOMETp, AATYHKHU IOJOKEHUS, PACCTOSIHUA U YCKOPEHHS, pakeTa,
9XOJIOT, OYKH, MEpPUCKON, QoToamnmapaT, ONTUYECKHE CBETOBOJbI, CIIEKTPOCKOM, TO3UMETp, Kamepa
Bunbcona), ucmonb3ys 3HaHUST O CBOMCTBAaX (U3MYECKUX SBJICHHM M HEOOXOAMMBbIC (DHU3UUYECKUE
3aKOHOMEPHOCTH;

J UCIOJIb30BAaTh CXEMbl W CXEMaTHYHbIE PUCYHKH M3YYCHHBIX TEXHHUECKUX YCTPOMUCTB,
M3MEPUTENBbHBIX MPUOOPOB U TEXHOJOTHMUYECKUX MPOLIECCOB MPU PEIICHUH YUeOHO-TIPAaKTUUYECKUX 3a/ad,
OINITUYECKUE CXEMBI JIJIsl IOCTPOCHUS H300paKEHUH B IJIOCKOM 3€pKajie U COOMpAIOIIe JINH3E;

o IPUBOIUTH MpPHUMEPHl (HAXOIUTh HH(OpPMALMIO O MpUMEpax) MPAKTUYECKOIO HCIOIb30BaHUS
(bu3MUecKUX 3HAHWI B TMOBCEAHEBHOW XW3HU s oOecredeHus Oe30MacHOCTH TpU OOpamieHuu C
pruOoOpaMu U TEXHUYECKUMU YCTPOICTBAMH, COXPaHEHUS 37J0POBbS U COOIIIO/IEHUSI HOPM IKOJIOTUYECKOTO
MOBE/ICHUS B OKpY XKaloIIel cpene;

J OCYILECTBIIATh MOMCK MHPOpMaLUU (PU3NYECKOro conepxkaHus B VHTepHETe, caMOCTOSTEIbHO
dbopMynupysl TIOMCKOBBIM 3ampoc, HAXOAUTh IIyTH OIpeAeeHHs] JIOCTOBEPHOCTU IOJyYEHHOU
nH(pOpMAaIUY HAa OCHOBE UMEIOLINXCS 3HAHUN U JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

J UCTOJIb30BaTh TPU  BBIMOJHEHHM YUYEOHBIX 3aJaHUN  HAYYHO-TIONMYJLIPHYIO  JIUTEpaTypy
(U3NYECKOTO CONEpXKaHMs, CIPaBOYHBIE MaTepHallbl, pecypcbl ceTn MHTepHeT, BiIajeTh NpHEMaMu
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIMK U3 OJHON 3HaKOBOI CHCTEMBI B IPYTYIO;

o co3laBaThb COOCTBEHHbBIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HH(OpMAIUU U3
HECKOJIbKUX HMCTOYHUKOB (PU3UYECKOTO COAEpKaHMs, MyOJUYHO MPEACTABIATH PE3yJIbTaThl MPOEKTHOM

WA UCCIEN0BATEIbCKON NIESITEIbHOCTH, MPU 3TOM T'PAMOTHO MCIOJIB30BaTh M3YUYEHHBIA MOHATHIHBIN

16



anmapaT H3y4yaemoro pasfena (QU3MKH U CONPOBOXAATh BBICTYIUIEHHWE IMpPE3EHTAlel ¢ ydéToM

0cOOEHHOCTEH ay TMTOPHU CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHUE

HaumeHnoBanme pa3aesioB 1 TeM

KoanuecTBO Yyacon

Ne n/m IporpaMmBbl Beero I::éioTT[::nbﬂme E;)ﬁa:)l;zmemue
Pa3nen 1. Mexanuyeckue siBJeHUs
11 MexaHndecKoe JIBUKEHHE U CITOCOOBI €T0 10 1
OIHCaHHUS
1.2 B3aumoeiictBue Ten 20 1 3
1.3 3aKOHBI COXpaHCHHS 10 3
Hroro mo pasneny 40
Paznen 2. Mexanuveckue KoJ1eGaHus H BOJIHBI
2.1 Mexanndeckue konaeOaHus 7 3
2.2 MexaHnueckre BOJIHBIL. 3BYK 8 1 3
Hroro o pasnmeny 15
Paznen 3. DiieKTpOMarHuTHOE MOJIe H 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMArHUTHOE TI0JIE U 6 2
9JIEKTPOMATHUTHBIC BOJTHEI
HUroro mo paznemy 6
Pa3nen 4. CBeToBbI€e SIBJIEHHSA
4.1 3aKOHBI pacCIpOCTPaHCHHS CBETa 6 2
4.2 JIMH3BI ¥ ONITHYECKUE TPUOOPHI 6 3
4.3 Pasnmoxxenue 6enoro cBeTa B CIEKTP 3 2
Hroro o pasneny 15
Paszpnen 5. KBantoBble siBjIeHUs
5.1 Hcnyckanue 1 MOraoueHrue CBeTa aToMOM 4
5.2 CTpoeHue aTOMHOIO sipa 6 1
53 SnepHble peakiuu 7 1 1
HWroro mo pazneny 17
Pasnen 6. [IoBTOpUTEILHO-000011AI0IIUIT MOTYJIb
6.1 [ToBTOpeHME 1 00OOIIEHUE COACPKAHMS 9 2
Kypca u3uku 3a 7-9 xiacc
HUroro mo paznemy 9
O011ee KOJTUYECTBO YACOB M0 MPOrpamMme 102 3 27
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IHOYPOYHOE IINTAHUPOBAHHUE

KosnuecTBO Yacon

Nen/m | Tema ypoka
Beero KonTpoabHbie IIpakTHyeckue
padoThI padoThI
1 Mexanudeckoe JBUKeHUE. MaTepuanbHas 1
TOYKA
2 Cucrema orcuera. OTHOCHTEIBHOCTh 1
MEXaHHYECKOTO JIBUKCHHUS
3 PaBHOMEpHOE NPSAMOTUHEWHOE JBUKEHUE 1
HepaBHoMepHoe nipsiMOTMHENHOE
4 nBikeHue. CpeHsist 1 MTHOBEHHAs 1
CKOPOCTb
5 [IpssmonuHeHOE paBHOYCKOPEHHOE 1
JIBIDKEHHUE. Y CKOpeHue
CKOpOCTh IPSIMOJTMHEIHOTO
6 paBHOYCKOpEHHOTO ABMkeHus. [ paduk 1
CKOPOCTH
Jlaboparophas pabota "OmnpeaeneHue
7 YCKOpEHUS Tefa PU paBHOYCKOPEHHOM 1 1
JIBHKCHHUH 10 HAKJIOHHOM IIOCKOCTH"
8 CBoboaHoe nanenue ten. Oneitel ["anunes 1
PaBHOMEpHOE TBUKEHHE TIO OKPYKHOCTH.
9 [lepuon u yactora obpamenus. Jluneiinas u 1
YTII0Basi CKOPOCTH
10 LleHTpOoCTpeMUTENFHOE YCKOPEHHE 1
11 ITepBrrii 3akon HeroToHa. BekTOp CHITBI 1
12 Bropoii 3akon HproToHa. 1
PaBHonelicTByIOIIAS CHTa
13 Tpetwmii 3akoH Hetorona. Cymepro3uiys 1
cuI
14 Pemenue 3ama4y Ha NpUMEHEHHE 3aKOHOB 1
HeroTona
15 Cuna ynpyroctu. 3akoH ['yka 1
16 Pemenue 3amau mo reme «Curia ynpyrocTim» 1
17 JlaboparopHas pabota «OmnpeaeneHue 1 1
YKECTKOCTHU TPY>KUHBDY
18 Cuna Tpenus 1
19 Pemrenne 3amau o teme «Cuta TpEHUD) 1
20 JlaGoparopnas pabota "Onpenenenue 1 1
K03 (QUITMEHTA TPSHUS CKOJIbXKCHYSI"
21 Pemenne 3amag mo Teme "3akoHsl HeroToHa. 1
Cuna ynpyroctu. Cuna tpeans”
Cuna TSXKECTH U 3aKOH BCEMUPHOTO
22 TATOTEHHUS. Y CKOpEHHE CBOOOIHOTO 1
MaJCHAS
Ypok-koudbepenrus " J[BrmkeHne Te BOKPYT
23 rpaBUTAIMOHHOTO 1ieHTpa (CoHeuHas 1 1

cuctema). [amaktuku"
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24

Pemtenne 3amau no teMe "Cuita TSDKECTH U
3aKOH BCEMUPHOTO TATOTCHHUS"

25

IlepBas kocMuueckasi CKOPOCTb.
HesecoMocTb u neperpy3ku

26

PaBHOBecHe MaTepuaIbHOM TOUKU.
AobcomroTHO TBEpAOE Temo. PaBHOBECHe
TBEPMOTO TENA C 3aKPEINIEHHOW OChIO
BparieHusi. MoMeHT cuibl. LleHTp TskecT

27

PaBHOBecHe MaTepuaIbHOM TOUKU.
AbcomotHO TBEpAOE Teno. PaBHoBecHe
TBEPJOIO TeJla C 3aKPEINIEHHONW OChIO
BpaieHusi. MomeHT cwibl. LleHTp TshKecTH

28

Pemenne 3ama4 mo reme "MOMEHT CHIIBL.
Ientp TsKECTH"

29

[lonroroBka K KOHTPOJILHOH paboTe Mo
TeMe "MexaHn4ecKoe JIBMKCHHE.
BsaumoneiictBue ten"

30

KonTponbHas paboTta 1o teme
"MexaHUYEeCKOE IBIKECHHE.
BsaumonetictBue ten"

31

Nmmynec Tena. IMimynbe cuiibsl. 3aKoH
COXpaHEHUs UMITyJbca. YIIPYroe u
HEYIpyToe B3auMOJIeUCTBUE

32

Penrenne 3agau mo teMme "3aKkoH
COXpaHEHHs UMITyJIbca"

33

Ypok-koubepenius "PeakTuBHOE
JIBUKEHHE B IPUPOJE U TEXHUKE"

34

MexaHudeckas pa60Ta 1 MOIIHOCTH

35

PaGota cuibl TsHKeCTH, CHITBI yIIPYTOCTH U
CHUJIBI TPEHUS

36

JlaboparopHas padbota «OmpeaeneHue
PpaboThI CHITBI TPSHHS TIPH PABHOMEPHOM
JIBUKCHHUHU TeJIa TI0 TOPU30HTATEHOM
TIOBEPXHOCTH

37

Ces13b 3HEpruu U padboThl. [loTeHnmansHas
SHEPTHUs

38

Kunernueckas sHeprus. Teopema o
KMHETUYECKON SHEpruu

39

3akoH COXpaHCHHA SHCPI'U B MCXAaHHKC

40

JlaGoparophast pabota «M3yyeHue 3axoHa
COXPAHEHHUS SHEPrUU»

41

KomnebarensHo€e ABMXEHNE U €T0
XapaKTEPUCTHKH

42

3aryxarontue Koye0anus. BeIHYKIeHHBIC
konebOanus. Pesonanc

43

MaremaTHuecKuil ¥ PYKUHHBIM MasgsTHUKH

44

Ypok-uccnenoBanue «3aBUCUMOCTh
nepuojia KoseOaHui OT KEeCTKOCTH
MIPY>KUHBI U MAaCChI TPy3a»
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45

[IpeBpamieHne sHEPTUM TPU MEXAHUIECKIX
KOJIEOAHUAX

46

JlaGoparopnas pabota «Onpenenenue
4acTOThI U Neproa KojaeOaHui
HpPY>KUHHOTO MasSITHUKa»

47

Jlaboparophas pabota «IIpoBepka
HE3aBHCHUMOCTH TIEPHUO/Ia KOJIeOaHUit Ipy3a,
MOABEIICHHOT0 K HUTH, OT MAacChI Ipy3a»

48

Mexannueckue BoaHEL. CBOMCTBA
MEXaHW4YeCKUX BOJH. [IpogonsHbie U
MTOTICPEYHBIC BOJTHBI

49

Ypok-koHbepeHus "MexaHnIecKue BOJTHbI
B TBEépAOoM Tene. CelicMuiIecKre BOTHBI"

50

3Byk. PacnipocTpanenue u oTpakeHueE 3ByKa

51

Ypok-uccrnenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI"

52

I'pomMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTHYECKUH PE30HAHC

53

Ypok-koubepenmus "YabTpa3ByK U
nH(Pa3BYK B IPUPOJE U TEXHUKE"

54

[ToxroToBka K KOHTPOJILHOH paboTe Mo
TeMe "3aKoHbI coXpaHeHHA. MexaHnuecKre
KOJIeOaHUs U BOJIHBI"

55

Kontponbnas padota o teme "3akoHbI
coxpaHeHus. MexaHuueckue KojueOaHus u
BOJIHBI"

56

DIIeKTPOMarHuTHOE TI0JIC.
DNEKTPOMAarHUTHBIC BOJHBI

57

CBolicTBa OJICKTPOMArHUTHBIX BOJH

58

Ypoxk-koudepenrus "llkara
3JICKTPOMAarHUTHBIX BOJIH. Vcronp30Banue
3JICKTPOMArHUTHBIX BOJIH JJIsi COTOBOM
cBs3u”

59

Ypok-uccinenoranue "M3ydeHne CBONCTB
JIEKTPOMAarHUTHBIX BOJIH C TIOMOIIBIO
MoOmiIbpHOTO TenedoHa"

60

Pemrenne 3amay Ha onpeieTICHUE 9acTOTHI U
JUTHHBI DJICKTPOMAarHUTHOMN BOJTHBI

61

DIeKTpOMarHuTHas MpUpoja CBETA.
CxkopocTth cBeTa. BonHOBBIE CBOMCTBA CBETA

62

Ucrounuku ceeta. [Ipsmonuneiinoe
pacmpoctpaHeHue ceeTa. 3atMeHus: CorHia
u JlyHsl

63

3aKkoH oTpakeHHsI CBeTa. 3epkaia. Pemenne
3a/1a4 Ha IPUMEHEHHE 3aKOHA OTPAKEHUS
CBETa

64

HpeJ'IOMIIeHI/IC CBeTa. 3aKOH MPCIOMIICHUA
CBCTa

65

ITonHOE BHYTpEeHHEE OTPa’KEHUE CBETA.
Hcmonp30BaHuE MOTHOTO BHYTPEHHETO
OTpa’KEHUS B ONTHUECKUX CBETOBOIAX

21




JlaGoparopnas pabota "HccnenoBanue
3aBUCHMOCTH yTJia MPETOMIIEHUS CBETOBOTO

66 1
Jyda OT yTJia TaJcHus Ha TPaHMIIe "BO3TyX-
crexio""
Ypok-koubepenius "Vcmonp3oBanue
TIOJTHOTO BHYTPEHHETO OTPAKEHUS:

67 1
CBETOBOJIbI, OIITUKOBOJIOKOHHAS CBSI3b"

68 Jlunzpl. OnTHdecKas CUiia JTHH3BI 1

69 [TocTpoenue nzo0pakeHuil B TMH3aX 1

TOpHas T MpeaeIeHu

Jlaboparophas pabora "Onpenenenue

70 (hOKYCHOI'O paCCTOSIHUSA M ONITHUCCKOM CHIIBI 1
coOuparotei JINH3bI"

71 Ypok-koHpepennus "OnTuieckue 1
JIUH30BbIE IPUOOPHI"

72 I';1a3 xak onTHYecKas cCucTeMa. 3peHue 1

73 VYpok-koudepenuus "edexts! 3perus. Kak 1
COXpaHUTH 3peHue"

a3JI0XKeHHE OENIOro CBeTa B CIICKTP.

P 0

74 OneiTel HetoTOHA. CrioskeHue 1
CIIEKTPAJBHBIX IBETOB. /lucmepcus ceera
Jlaboparophas padota "ONBITHI 110

75 Pas3IoKEHHI0 OETOT0 CBETa B CHEKTP U 1
BOCTIPUSITHIO I[BETA MTPEIMETOB IPU UX
HaO0JIIOJICHUH Yepe3 1BETOBbIC (PUITIETPHI"
Ypok-npaktukyM "BonHOBBIE CBOWCTBA

76 CBETa: IWCTIepCHsl, HHTePEPEHIUS H 1
qudpakius”

77 OnbiTel Pe3epdopna u ruranetapHas Moeh 1
aToma

78 [Toctynatel bopa. Monens atoma bopa 1

79 Hcmyckanue 1 TOTJIOIIEHHE CBETa aTOMOM. 1
KganTsl. JIuHeHuaTbie CIEKTPHI

80 Ypoxk-npakTrkyM "HabmoieHre criekTpoB 1
HUCITyCKaHUs"

81 PannoakTHBHOCTE U €€ BHIBI 1

82 Crpoenue aromHoro siapa. HykiaonHas 1
MO/JIENTb

83 PanuoaktuBHble npeBpanienns. M3o0Tomnsl 1

84 Pemenne 3amad mo Teme: "PannoakTHBHEIC 1
npeBpameHus"

85 [lepuon monypacnana 1

86 Ypok-koHbepennus "PamnoakTuBHBIC 1
W3ITyYEHUs B PUPOJIC, MEIUIIMHE, TEXHUKE"

87 Snepubie peaknyuu. 3aKOHBI COXPAHECHUS 1
3apsA0BOTO M MACCOBOTO YHCET

88 DHeprus CBA3M aTOMHBIX szep. CBs3b 1
MAaccChl ¥ DHEPTUU

89 Pemrenne 3amaq o Teme "SAnepHeie 1

peakmmn"
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90

Peaxuuu cuHTe3a U ACNCHUS SAEP.
Uctounuku sHeprun ConHia u 3BE311

91

Ypoxk-koHpepennus "SnepHas SHEpreTHKa.
JleiicTBUA paOaKTUBHBIX U3TyUYeHUHN Ha
JKUBBIE OPTaHU3MBI"

92

IToaroroBka Kk KOHTPOJIBHOM paboTe 1O
TeMe "DIeKTPOMarHuTHOE TOJIE.
OneKTpOMarHuTHbIE BOJHBL. KBaHTOBEIE
SBIICHUS"

93

KonTponbHas pabota o teme
"IeKTPOMarHUTHOE TI0JIE.
DneKTpOMarHuTHbIC BOJMHBL. KBaHTOBBIE
siBJIeHUs"

94

[ToBTOpenwue, o6o6meHue. JJabopaTopHbie
paboThI 110 Kypey "B3auMonetictBue Ten"

95

[loBTopenue, o6o0meHne. Pemenue
PACYETHBIX U KaUeCTBEHHBIX 3a/1a4 II0 TeMe
"TemnoBsie mpouecch”

96

[ToBTOpenue, 06o0IICHNE. Pemenue
PAacCYeTHBIX M KQYeCTBEHHBIX 33]1a4 10 TEME
"KIIJI TerioBbIX ABUTaTENCH"

97

[loBTopenue, o6o0meHne. Pemenue
PACYETHBIX U KaYeCTBEHHBIX 3a/1a4 I10 TeMe
"KIIJ snmekTpoycTaHoBOK"

98

[ToBTOpenwue, 0600IIcHKE. JTabopaTopHbIe
pabotsl o kypcy "CseroBble sBneHus"

99

[ToBTopenue, o6o6menue. Pabora ¢
TEKCTaMH MO TeMe "3aKOHBI COXPAaHCHUS B
MexaHuke"

100

[ToBTopenue, o6o6menne. Pabora ¢
tekctamu 1o Teme "KoneGanus v BOHBI"

101

[ToBTOpenwue, 0606IIcHHE. PaboTa ¢
TekcTaMH 110 TeMe "CBeTOBLIE SIBIEHUS"

102

[ToBTOpenwue, 0606IIcHHE. PaboTa ¢
TekcTamu 1o TeMe "KBaHToBas u siaepHas
¢uzuka"

OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOT'O ITPOLECCA

O0s3aTesqbHbIC YUeOHbIe MATEPHAJIBI VIl YYCHHKA

®dusnka. 9 knacc: yueonuk / A.B.Ilepeimkun. — 4-¢ uza., crepeotun. - M.: M3parenbcTBo «DK3aMeH»,
2021. - 336 c.: .

MeToanyecKue MaTepUAIbI A5 YUUTEIsA

1. OnopHbIe KOHCIIEKTHI U Pa3HOYPOBHEBBIC 3aaHus. K yueOHUKY aJ1s 00111e00pa3oBaTebHBIX YUeOHBIX
3aBenenuii A.B.Ileppimkun «@usnka. 9 xnacey. / E.A.Mapon - CI16.: OOO «Bukropus miocy», 2015. - 64
C.

2. CoopHuk 3amad mno ¢usuke. 7-9 kmaccel: yuyeO.mocobue ans obmeoOpasoBat.opranmzamuii / B. .
Jlyxamuk, E.B.MBanosa. — 30-e uzn. — M.: IIpocsemenue, 2016. — 240 c.: ui.

3. Tectsl no ¢usuke. 9 xnacc: k yueonuky A.B.Ileprpimknna «®@usuka. 9 xi.y / O.M.I'pomuesa. — 9-e u3z.,
nepepad.u gom. — M.: M3natenscTBO «OK3amen», 2017. — 173 c.

4. YHHUBepcalbHbIE IOYpOUYHbIE pa3paboTku no gusmke: 9 kiacc / B.A.Boakos — 2-e u3., nepepad.u J011.
—M.: BAKO, 2010. - 368 c.

5. ®usuka. 9 xmacc. Pa3HOypoBHEBBIE CaMOCTOSITENIbHBIE M KOHTPOJIbHBIE paboThl. MexaHuka,
3JIEKTpOMarueTusM, ctpoenue atoma. / JI.A . Kupuk. — 3-e uza., nmepepad. — M.: MJIEKCA, 2016. — 160 c.
6. dusuka. 9 knacc: yuebHo-MeToandeckoe nocodue / A.E.Mapon, E.A.Mapon. -M.: Jlpoda, 2014.-127
C.: UJI.

7. ®uzuka. 9 xmacc. Temaruueckue KOHTPOJIbHBIE paboOTHl : yuyed. mocobue i  ydalmxcs
obmeobpaszoBarenbHbx opranuzanuii / JI. 3. I'eanenmrerin, A.B.Komkuna. - 3-e usn., crep. - M. :
Muemo3suna, 2014, — 94 c. : ui.

8. ®usmuka. Urorosas arrtectamus. TumoBble TecToBble 3amanus. 9 kmacc. / O.M.I'pommeBa. — M.:
HznarenscTBo «IK3ameny, 2014. — 96 c.

9. ®denepanbHBIE WHCTUTYT TMeAarorudeckux uzMepeHuind, OTkpwIThid OaHk 3amanuii OI'D, dusuka.

http://fipi.ru .

IIndpossie 00pazoBaTenbHbIE pecypchl U pecypcbl ceTd UHTEepHeT
¢ bu6mmoreka [{OK https://m.edsoo.ru

e GetAClass - dusrka B OMBITaX M SKCICPUMEHTAX.
https://www.youtube.com/user/getaclassrus

e GalileoRU https://www.youtube.com/user/GalileoRU

e ludoypok https://www.youtube.com/user/upiterra

MartepuajbHO-TEXHHYECKOE OCHAIIlEeHH e

e KoMmrmibroTep

e MyJIbTUMEIUIUHBIN IPOEKTOP

e KomriekTsl o0opyaoBanus 1o ¢usuke 1t cunadu [ MA

MarepuanbHo-Texunueckoe odecnedenune LHTT-315

1. CrapToBblit HA0OP KOMIUIEKT AJIsl Hayasia paboThl C OHOIIATHBIM MUKPOKOMIIbIOTepoM Arduino
2. ObpazoBarenbHbIi Hab0p «AMmiiepkay, [Inara Arduino Uno, mara MmukpokoHTposuiepa Arduino,
doTope3ucTop

3. JlaTunk HakjoHA, /laTynK TMHUH, TepMUCTOD, J[ByXxKonécHoe maccu podora, CepBONPUBO

4. Texcrossiii XKK-3xpan
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5. Habop "Yu4ebOnas mapa" B cocraBe: Konrpomnep, Jatunk nuauu, Jlarunk kacanus, Y3 JlaTuuk
paccrosuus, MK JlaTuuk paccrosinus, Buneomonyns, Mukpodon, CepBonpuBos undpooit, Cuinooii
MOTOp € 3HKOzepoM, OMHUKOJIECa

7. OOpa3oBaTeNbHbIi POOOTOTEXHUYECKUN MOYJIb «ba30BbIl YPOBEHBY,

KommiekT amst cOOpKu 3aXBaTHOI'O YCTPOICTBa, BKIFOYAIOLIMMA B ce0s1 CXBAT MAHUITYJIATOPA, KOMILJIEKT
3y04aThIX KoJec

8. Komiutext Ha 0a3e npuBo/ia MOCTOSHHOTO TOKA U CUJIOBOTO MOJYJIS
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JIMCT KOppeKTHUPOBKHU padoueil MporpamMmbl

Ne ypoka | Ne ypoka TeMma no mjiany Tema no gpaxkry IIpuuyuna Cnoco6
no no paxkry KOPPEKTHPOBKH | KOPPEKTHPOBKH
TUIAHY
« » 20__
Yuurenb
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