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IHosicHUTEABLHAA 3AIINCKA

PaGouas mporpamma no pusuke paspaboTaHa, ¢ y4eToM CrernupUKHA YCBOCHUS y4eOHOTO MaTepralia
OGy‘-IaIOH_[I/IMI/ICSI C HAPYHICHUCM OIIOPHO-ABUIaTCIILHOI'O allliapara , Ha OCHOBAHHWMU:
1. ®depepanbHOr0 TrOCYIapCTBEHHOTO O00pa30BaTEIBHOIO CTaHJApTa OCHOBHOTO OOIIEro

00pa3oBaHus, YTBEP)KICHHOIO IPHKA30M MuHnucTepcTBa 00pa3oBaHUs M HAYKH
Poccuiickoit @eneparuu ot 17.12.2010 Ne1897 (c uzameHeHuUsIMN).
2 OdenepanibHON  00pa30BaTENBHON  MpPOrpaMMbl  OCHOBHOTO — 0OIIEro 0oOpa3oBaHUs,

YTBEPKJICEHHOW  Ipuka3oM MunucrepcrBa mnpocsemenuss Poccuiickoit Penepanuuu oT
18.05.2023 Ne 370 (3apeructpupoan 12.07.2023 Ne 74223)
3. ®denepanbHOU aTanTHPOBAHHONW OCHOBHOM 00pa30BaTeIbHON MTPOTrPAaMMBI OCHOBHOTO OOIIIETO
o0pa3oBaHusi, 0J100peHa penieHneM (QeaepalbHOTO  Y4eOHO-METOINYECKOTO OOBEAMHEHUS
1o obmieMmy o6pazoBanuto (rmpotokoi Nel/22 ot 18.03.2022)
Ha ocHoBe denepanpHOi pabodei mporpaMMBl IO IPEAMETY
Pabouast mporpamMMa OprHEHTHPOBAHA Ha UCIIOJIB30BAHNE YICOHUKOB:
dusuka: knacc 9-ii: 6a30Bbiid ypoBeHb: yueOHuk / .M. Iepomukus, ['yrauk E.M., A.U.
WBanos, IletpoBa M.A. —MockBa:  [Ipocsemenue, 2023

AR

[IporpaMma mo ¢usuke Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHUsl COCTABIIEHA HAa OCHOBE
MOJIOKEHUI U TpeOOBaHUN K pe3yabTaTaM OCBOEHHUS Ha 6a30BOM YpOBHE OCHOBHOW 00pa3oBaTeNbHOMN
nporpaMmsl, npenactaBieHHbix B @I'OC 00O, a takxke ¢ yuétom (enepaibHOi paboueld mporpamMmbl
Bocrtanus 1 KoHnenuu npenogaBanus yaeOHoro npeamera «Dusukay.

Cogep:xaHue mporpaMMbl Mo (U3MKe HampaBiIeHO Ha (POPMHpPOBAHHE €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH OOYYarOIIMXCSl U OpPraHU3alUI0 U3y4yeHUs (PU3MKU Ha JeATeIbHOCTHOW OcHOBe. B
nporpaMMe 1o (U3HMKe YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO MpeaMeTa B peaju3aluu TpeOoBaHUN
OI'OC OO0 k MIaHUPYEMBIM JIMYHOCTHBIM M METANpPEIMETHBIM pEe3yJIbTaTaM OOYYCHHS, a TaKKe
MEXIpPEIMETHbIE CBS3U €CTECTBEHHO-HAYUYHBIX Y4E€OHBIX NMPEAMETOB HAa YPOBHE OCHOBHOTO OOIEro
o0OpazoBaHwUsI.

[IporpaMmma mo ¢u3MKe ycTaHABIMBACT paclpelelieHne ydyeOHOro maTtepuana Mo ToAaM
oOyueHus (o Kjgaccam), mpeyiaraeT IpUMEPHYIO0 MOCIEI0BaTEIbHOCTh N3YUYEHHUSI TeM, OCHOBAHHYIO
Ha JIOTHKE Pa3BUTHSI IPEJAMETHOTO COJEpkKaHUS U yu€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcsl.

[IporpamMma mo Qusuke pazpaboTaHa ¢ LENbI0 OKa3aHHUS METOJAMYECKOMN MOMOIIU YYUTENO B
co3ganuu pabouel mporpaMMebl 1o y4eOHOMY MPEIMETY.

Ouznka SBISETCS CUCTEMOOOPa3yIOIIUM Uil €CTeCTBEHHO-HAYYHBIX Y4YEOHBIX MpPEIMETOB,
MOCKOJIbKY (DU3MYECKHE 3aKOHBI JIeKaT B OCHOBE MPOILIECCOB W SABICHUM, H3y4aeMbIX XUMUEH,
Oouosorueit, actpoHoMued u (¢uznUecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, MPEAOCTaBIsieT Hauboee sicHble 00pa3Ibl MPUMEHEHHUSI HAYYHOTO METO/a MO3HAHUS,
TO €CThb croco0a MoTy4eHUs JOCTOBEPHBIX 3HAHUM O MHpE.

Opna 13 TIaBHBIX 3a/1a4 (PU3NYECKOTO 00pa30BaHUs B CTPYKType 0011ero oopa3oBaHusi COCTOUT
B (hopMHpOBaHNM €CTECTBEHHO-HAYYHOUM IPaMOTHOCTH U MHTEpECa K HayKe y 00y4daromuxcsl.

W3yuenne ¢u3ukn Ha 0a30BOM ypOBHE MpEANoJiaraeT  OBJAJCHHE  CIEeIYIOLUIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAyYHYI0 TPAaMOTHOCTB!

® HAy4YHO OOBACHATH SIBJICHUS,

® OIICHUMBATh U IOHUMAaTh OCOOEHHOCTH HayYHOTO UCCIIEI0OBaHMS;

® MHTEpNPETUPOBATH JAaHHBIE U MCIOJb30BaTh HAyYHbIE JOKA3aTeIbCTBA JUIA
MIOJIy4EHUS BBIBOJIOB.



Hemn wu3yyenus (u3MKM Ha YpPOBHE OCHOBHOTO 0OmIEro oOpa3oBaHMsA OIpPENEICHBl B
Konnenmumu mnpenoxaBanusi ydeOHOro mnpenmera «Pu3mka» B 00pa30BaTENbHBIX OpraHU3aIMAX
Poccuiickoit ~ ®exepauuu, pean3yIOIUX  OCHOBHBIE  00mIe00pa3oBaTelbHbIE  MPOrPAMMBI,
yrBepxkaéHHONM pemenueM Kosmermn MunucreperBa mpocsemenus Pocculickonn  denepanyu
(mpotokon ot 3 aekadbps 2019 r. Ne I[TK-4BH).

Henn uzyyenus ¢pusuku:

npuoOpeTeHne MHTEpeca M CTPEMJICHHS OOyJaromMXcs K HAyYHOMY HM3YYEHHUIO MPHUPOIBL,
pa3BUTHE WX WHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE  TPENCTaBICHHMA O HAyYHOM  METOJe TO3HaHus u  (HOpMHUpPOBaAHHE
HCCIIEIOBATENIbCKOTO OTHOIIEHMSI K OKPYXKAIOIIUM SIBJICHUSIM;

(¢hopMHpOBaHHE HAYYHOIO MHUPOBO33PEHUSl KakK pe3yibTaTa H3y4eHHS OCHOB CTPOEHUs
MaTepuu U QyHJIaMEHTAIbHBIX 3aKOHOB (DPM3HKHU;

(hopMHpOBaHHE MPEACTABICHUM O posik (U3UKH Ul Pa3BUTHS APYTUX €CTECTBEHHBIX HaYK,
TE€XHUKHU U TEXHOJIOTH;

pa3BUTHE TPEACTABIEHUH O BO3MOXHBIX cepax Oyaymeid npodecCHoHATBbHOM
NESITeTbHOCTH, CBSI3aHHOW ¢ (U3HKOHM, MOATOTOBKA K JajbHEUIIEMy OOYYCHHIO B 3TOM
HaIpaBJICHUU.

JlocTmkeHne 3TUX IeJieil mporpaMMbl 1o (U3MKE HAa YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHMs
o0ecreunBaeTCs peleHueM CIeAYIOMnX 3a1a4.

MpHOOpeTeHNe 3HAHWKA O JUCKPETHOM CTPOCHHH BENISCTBA, O MEXaHWUYECKHX, TEIJIOBBIX,
AIEKTPUICCKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

nproOpeTeHne YMEHUI OMHUCHIBATh U OOBSCHATh (PM3UYECKUE SIBIICHUS C HCIOJH30BAHUEM
MOJIYYCHHBIX 3HAHU;

OCBOEHHE METOJOB PEUICHHUS POCTEHIINX PACYETHBIX 33724 C UCTIOJIB30BaHUEM (U3UICCKUX
MO/IeJield, TBOPUECKUX M MPAKTHKO-OPHECHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAONIONATh TMPUPOIHBIC SIBICHHS W BBITIOJIHITH OTBITHI, J1a0OpaTOPHBIC
paboTBl W OSKCIEPUMEHTAJbHBIC WCCICIOBAHUS C HWCIOJB30BAHUEM HW3MEPUTEIBHBIX
puOOPOB;

ocBoeHHe TMpuUEMOB paboThl ¢ wuHGpopMalmerd (U3NIESCKOTO COJACPKAHUS, BKIIOYAs
WH(POPMAIIMIO O COBPEMEHHBIX JOCTIKECHUSIX (DU3HMKH, aHAIN3 U KPUTHUECKOE OICHUBAHUE
nHpopMmaiuu;

3HaKOMCTBO cO cepamu mpodecCHOHANBHOM IEATEIILHOCTH, CBS3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTHKECHHUIX (PU3HUECKON HAYKH.

Ha uzyuenue ¢pusuku (6a30BbIil ypOBEHB) Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHus
oTBoaUTCS B 9 Kitacce — 68 yacoB (2 yaca B HEJIEHO).

[Ipennaraemseiii B mporpamMmmMe 1o (u3MKe MepedyeHb JTa0opaTOpHBIX padOT U OMBITOB HOCHUT
pEeKOMEHAATeNbHBIA XapaKTep, YUYUTENb JeTaeT BhIOOpP MPOBEIEHUsS JTa0OpaTOPHBIX padOT H
OTMBITOB  C  Y4éTOM  UWHAMBHAYaJIbHBIX  OCOOEHHOCTEH  oOywarommxcs,  CIHUCKa
SKCIIEPUMEHTANIbHBIX 3aJaHui, NpeaIaraéMblXx B paMKaX OCHOBHOTO TOCYJapCTBEHHOIO
9K3aMeHa Mo (U3UKe.



Conep:kanmne yueOHOI o nmpeamera

Pazgen . Mexanuveckue siBJIeHHS.

Mexannyeckoe JaBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOTO  JABWKEHHMA. PaBHOMepHOe  mpsMoiuHenHoe  ABrkeHue.  HepaBHoMepHOeE
npsiMoIMHEHOE BIKeHue. CpeqHsis U MTHOBEHHAs CKOPOCTh TeJla TPU HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHOyckopeHHOE mnpsMonuHelHoe BrkeHue. CBoOoaHOe maneHue. OIBITHI
lNasmnes.

PaBHOMEpHOE NBMXKEHHE 110 OKPYXHOCTH. [lepron u yactora oOpamienus. JIuneitnast u yriosas
ckopocTH. LleHTpocTpeMHUTENIBHOE YCKOPEHNE.

[IepBoiii 3akoH HprotoHa. Bropoi 3akoH Herotona. Tperuit 3akoH Hserorona. IlpuHiun
CYIIEPIIO3UIIUHU CHIL.

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHUSs: CHJIa TPEHHSI CKOJIbKEHHUS, CUJIa TPEHHS MOKOS,
JIPYTUe BUIBI TPEHUS.

Cuna TsHDKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUS. YCKOpeHHEe CBOOOTHOro majeHus. JIBumxeHue
maHeT BoKpyr Connna. IlepBas kocMuueckast ckopocTb. HeBecoMOCTh M eperpy3Ku.

PaBHOBecue marepuanbHOW TOukH. AOCOMIOTHO TBEpAOE Teyo. PaBHOBecwe TBEpPAOTO Tena ¢
3aKpEIUIEHHOMN OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTh.

Nmnynsec tema. M3meHenue wumnynbsca. VMiynbc cuibl. 3aKOH COXpaHEHUS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexannyeckasi paboTa 1 MOIIHOCTb. PaboTa cuil TsecTH, ynpyroctu, TpeHus. CBsi3b SHEPrUU
u pabotel. [loTeHnumanbHas 3Heprus Tena, MOJHATOTO HaJ MOBEPXHOCThIO 3eMiH. lloTeHimanbHas
SHeprus cxarod mnpyxuHbl. KuHetnueckas sHeprud. TeopemMa O KHHETHYECKOW JHEPrHHU. 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPTHUN.

Hemoncmpayuu.

1. HaGmioneHne MeXaHUYEeCKOTO JABMXKEHUS TeJla OTHOCUTENFHO Pa3HBIX Tell OTCUETA.

2. CpaBHeHHE MyTel U TPACKTOPUN ABHKEHHUS OJTHOTO U TOTO )K€ Tela OTHOCUTENILHO Pa3HbIX

TEJl OTCYETA.

3. H3MmepeHue CKOPOCTH M YCKOPEHUS IPSIMOJIMHEHHOTO ABHKEHUS.

4. WccnegoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBUYKECHHUS.

5. HaOnronenue nBuxXeHUs Teja MO OKPYKHOCTH.

6. HaOmronenne MeXxaHUYECKUX SBJICHUH, MPOUCXOAALIUX B cucTtemMe oTcuéra «Tenexka» mnpu

e paBHOMEPHOM M YCKOPEHHOM JIBH)KEHUU OTHOCUTEIHHO KaOMHEeTa (PU3UKU.

7. 3aBUCHMOCTH YCKOPEHHS TeJIa OT MACChl TeJa U JEHCTBYIOIIECH Ha HETO CUIIBI.

8. HalOnronenue paBeHCTBA CHJI IPU B3aUMOJCHCTBUU TE.

9. V3meHenue Beca Tena Mpu YCKOPEHHOM JIBUXKEHUHU.

10. Ilepenaya ummynbca Mpu B3aUMOACHCTBUU TEJI.

11. TIpeoOpazoBaHus SJHEPTUU ITPHU B3AUMOICHCTBUU TE.

12. CoxpaHnenue umMmysibca Mpu HEYIPYroM B3auMOJICHCTBHUH.

13. Coxpanenue ummnysbca npu abCOMIOTHO YIIPYrOM B3aUMOICHCTBUH.

14. HaGnroeHue peakTHBHOTO JIBUYKEHHUSI.

15. CoxpaHeHue MeXaHU4YeCKOW SHEPTUH MPU CBOOOHOM MaICHUH.

16. CoxpaHeHne MeXaHUYEeCKOW SHEPTruu MpU ABMKEHUU Tella MOl AeUCTBUEM MPYKUHBI.

Jlabopamopuwvie pabomot u onvimol.
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10.

11.

KonctpyupoBanue TpakTa JUis pa3roHa M JaJIbHEHIIEro paBHOMEPHOTO ABIIKEHHS IIapUKa
MW TCICKKH.

OmnpeneneHue cpeaHeld CKOPOCTH CKOJIBKEHHA OpycKa WM JBWKEHUSA IIapHKa TI0
HAaKJIOHHOH IVIOCKOCTH.

OmnpeneneHue YCKOpPeHHMS Tela TPU PABHOYCKOPEHHOM JIBIDKEHMH IO HAKJIOHHOW
TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU IPU PABHOYCKOPEHHOM JBWKEHHUU O€3
HAa4aJIbHOM CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIM MPH PABHOYCKOPEHHOM MABIKEHHM O€3 HadalbHON CKOPOCTH
IIYTH OTHOCATCA KaK psAn HEUYETHBIX YUCCJI, TO COOTBCTCTBYIOIIUC NPOMEKYTKHU BPCMCHU
OJHUHAKOBBI.

I/ICCJ'ICI[OBaHI/IC 3aBUCUMOCTH CUJIbI TPCHHA CKOJILKCHUA OT CUJIBI HOPMAJIbHOT'O JaBJICHHA.
Onpenenenne korpduueHTa TPEHUS CKOJIbKEHHUS.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenre pabOThl CUIIbI TPEHUSI IPYU PABHOMEPHOM JIBHKEHHH T€JIa IO TOPU30HTAIbHOM
MTOBEPXHOCTH.

Omnpenenenne pabOTHI CHJIBI YIOPYTOCTH TIpU TOIBEME Tpy3a C HCIOJIB30BAaHHEM
HEIIOABMIXXHOI'O U IIOJABMXKHOI'O OJIOKOB.

H3ydeHune 3aKkoHa COXpaHEHUs SHEPTHUH.

Pa3zpnen . Mexannueckue Koj1e0aHusI U BOJIHBI.

KonebarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEpUCTUKU KOJEOAHMN: TEpPHOJl, dYacToTa,
amIuinTyna. MatemaTHueckuid ¥ Npy>KUHHBIN MasTHUKU. [IpeBpanienue sHepruu npu koiaedaTeIbHOM
JBUKECHUM.

3aryxatomue KoJsieOaHus. BrwiHykaeHHble KoJjieOanus. Pe3onanc. MexaHWYECKHE BOJIHBI.
CBolicTBa MexaHWYeCKUX BOJH. [IpomonbHbIE W momepeyHbie BOJIHBL. J[JTMHA BOJHBI U CKOPOCTH €€
pacnpocTtpaHeHus. MexaHn4ecKue BOJIHBI B TBEPJIOM TeJle, CEHCMUYECKHUE BOJIHBI.

3ByK. [’ poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MH(ppa3Byk u yinbTpa3ByK.

Hemoncmpayuu.

1. HaGmonenue koneOaHui TN MO/ AEHCTBUEM CHIIbI TSKECTH M CUJIBI YIIPYTOCTH.

2. HaGmronenue xonebaHuii rpy3a Ha HUTH U HA TIPY>KUHE.

3. HaOmroneHune BEIHYXICHHBIX KOJICOAHHUH 1 pe30HaHCcA.

4. PacnpocTpaHeHue IpoA0JIbHBIX U MONEPEUYHbIX BOJIH (HA MOJIEIIHN).

5. HaOnroneHnue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKUI pe30HAHC.

Jlabopamopnwie pabomul u onvimel.

1. OmpeneneHuie 4aCTOTHI U MEPHOJA KOJICOAHUI MAaTEMAaTUYECKOTO MasTHUKA.

2. OmpezneneHue 4acTOTHI U MEPHO/Ia KOeOaHUI MPY>KUHHOTO MasATHUKA.

3. HccnenoBaHue 3aBUCUMOCTH IepHOa KoieOaHU MOJBEUICHHOTO K HUTH Tpy3a OT JJIMHBI
HUTH.

4. WccnenoBaHue 3aBUCHMOCTH Mepro/ia KoJeOaHUi MPYKUHHOTO MasSTHUKA OT MacChl rpy3a.

5. TlpoBepka HE3aBUCHMOCTH MEpHOJA KOJIeOaHWH Tpy3a, MOJBEIICHHOTO K HUTH, OT MaccChl
rpysa.

6. OmnbIThL, TEMOHCTPUPYIOIINE 3aBUCUMOCTh TepuoJa KoieOaHUil MPYKMHHOTO MasTHHUKA OT
MaccChl Tpy3a U )KECTKOCTH MPY>KUHBI.

7. VI3amepeHue ycKopeHUs: CBOOOHOTO MaICHUS.

Pazpen . 3H€KTp0MaFHI/ITHOE I10JI€ M 3JIEKTPOMATrHUTHBIC BOJIHLI.



DNEKTPOMarHUTHOE NoJie. DJIEKTPOMAarHuTHblE BOJHBL. CBONMCTBA 3JEKTPOMArHUTHBIX BOJIH.
[lkana 37M€KTpOMarHUTHBIX BOJIH. VCI0/Ib30BaHNE 3JIEKTPOMATrHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa 31€KTPOMArHUTHBIX BOJIH.
2. BouHOBBIC CBOICTBaA CBETA.
Jlabopamopnuie pabomul u onvimol.
1. H3yueHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MMOMOIIBIO MOOMIIBHOTO TesedoHa.
Pasznen 11. CBeToBbIe SIBJIEHUS.
JlygyeBas moziensb cBeta. Mictounuku ceera. [IpsiMonnHeiHOe paciipocTpaHEeHHE CBETa. 3aTMEHUS
Comnnua u Jlynsl. Otpaxxenue cBeta. [1nockoe 3epkaiio. 3aK0H OTpaKEHUs CBETA.
[Ipenomnenue cBera. 3akoH mpenomiieHUs cBera. [lonHOe BHYTpEHHEE OTpa)KEHUE CBETA.
Hcnonb30BaHNe NOJHOTO BHYTPEHHETO OTPAXKEHHS B ONTHUECKUX CBETOBOJaX.
Jlunza. Xoxa mydeit B nmn3e. OnTtrdueckas cuctema QoTroarapaTa, MEKPOCKONa U TEJIEeCKoma.
I'na3 kak ontuyeckas cucreMa. ban3opykocTh U AaTbHO30PKOCTb.
Paznoxxenne Oenmoro ceera B crnekTp. OmnbiTel HeloToHa. CliokeHHE CHEKTpalbHBIX IIBETOB.
Jucnepcus cera.
Hemoncmpayuu.
[IpssMonMHENHOE pacIIPOCTPAHEHHUE CBETA.
OTtpaxeHue cBera.
[Tonydyenune n300pakeHUI B TUIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKajax.
[Ipenomiienue ceera.
OnTHYeCcKU CBETOBOJI.
Xon tydeid B coOuparomei JTuH3e.
Xo ny4der B pacCEeUBaIOIIEH JIMH3E.
[Tony4yeHue n300pakeHHI ¢ TOMOIIIBIO JTMH3.
. ITpunun aeictBus poroanmnapara, MUKpPOCKOIIAa U TEJIECKOTIA.
10. Mogens riasa.
11. PaznokeHue 6€oro CBeTa B CIICKT).
12. TlonydeHue 6enoro cBETa MPU CIOKEHUU CBETA Pa3HbIX L[BETOB.
Jlabopamopnwie pabomel u onvimel.
1. HUccnenoBanue 3aBUCHMOCTH yIila OTPa)KEHHUs CBETOBOTO JIy4a OT yIJia MaJeHHUs.
2. V3yueHue XxapakTepUCTUK M300paKEHUs MPeaMETa B IIIOCKOM 3epKaje.
3. HccnenoBaHue 3aBUCMMOCTH YIJla TNPENIOMJICHHS CBETOBOIO Jiydya OT yrja MaJeHus Ha
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I'PaHUIIE «BO3LyX—CTEKIIO.

4. TlomyueHue n300pakxeHUH ¢ MOMOILBIO COOMPAIOIIEH JINH3BI.

5. Omnpenenenue (HOKYCHOTO pacCTOSIHUS M ONTHUECKON CHJIIbI COOMpArOIEeH JINH3BL.

6. OIBITHI 10 Pa3JI0’KEHUIO OEIOT0 CBETA B CIIEKTP.

7. OnbIThI 110 BOCIPUATHIO LBETA IIPEIMETOB IPU MX HAOIIOJEHUN Yepe3 LIBETOBbIE (DMIIBTPBI.

Pazgen . KBanTOBBIC sIBJICHHS.

OmnbiTel Pesepdopna u miaaHerapHas Mmojens atoma. Mozens atoma bopa. Mcmyckanuwe u
MIOTJIOLEHUE cBeTa aTOMOM. KBaHTHI. JInHEHYaThIE CIIEKTPHI.

PagnoaktuBHOCTB. Anb(da-, OeTa- U raMmma-usnydenus. CtpoeHue aroMHoro saapa. HyknoHHas
Mojienb aToMHoro siapa. Mzotonsl. PagnoaktuBHble mpeBpatienus. [lepros mosrypacnana aTOMHBIX
Aanep.



SnepHble peakuuu. 3aKOHbI COXPAaHEHHUs 3apsiIOBOIO U MAacCOBOTO YHUCEN. OJHEPrusl CBSI3U
aTOMHbIX sfep. Csi3p Macchl W 3Hepruu. Peakuuy cuHTe3a U naeneHus sjep. VICTOUHMKM 3HEpruu
ConHua u 3B€37.

SAnepHas sHepretuka. JlecTBUS palMOAKTUBHBIX U3JIyYCHUN HA )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphpl U3JIy4yeHUs U TOTJIOMICHHUSI.

CrieKTphl pa3Iu4HbIX a30B.

Crniextp BoAOpOIa.

HabGnronenue tpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3TyICHUH.

Peructpanus nznydeHus npupoJHbIX MUHEPAJIOB U MPOIYKTOB.
Jlabopamopnuie pabomel u onvimel.

1. HaGmoneHune CIUIONIHBIX U TMHEHUYAThIX CIIEKTPOB U3ITy4EHUS.

ok~ wbdRE

2. WccnenoBaHWe TPEKOB: HW3MEPEHHE OJHEPIMH YaCTHIBI 10 TOPMO3HOMY IyTH (TIO
doTorpadusim).
3. H3mepenune pagroakTHBHOTO (OHA.

FeOHeHTpI/ILIeCKaSI U TCIIMOUCHTPUYCCKAA CHUCTEMA MHpaA. dusznyeckas npupoaga IIJIAHET
CoOJIHEUHOW CHUCTEMBI.

Maneie Tena comHeuyHod cuctembl. [Ipoucxoxnenne ConHeyHOM cucteMbl . Duznueckas
npupoaa Comnia u 38e37. CTpoeHue u BoroIUs Beenennoi

IToBTOPHUTEIbHO-00001IAOIIHUIA MOAYJIb.

[ToBTOpHUTENBHO--0000MIAOIMMI MOAYJIb TPEAHA3HAYEH ISl CHCTEMAaTH3alid U 000OIeHUs
MPEAMETHOTO COJIEP)KaHUSI W OMbITa ACATEIBHOCTH, MPUOOPETEHHOTO TPH HM3YYEHHUH BCETO Kypca
¢bu3uKHA, a TaKKe ISl MOATOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY JK3aMEHY IO (U3UKE s
00yJaroInXxcsi, BRIOPABIIUX 3TOT YIYCOHBIN MPEIMET.

[Ipu M3ydeHNM JAaHHOTO MOMAYJIS PEATU3YIOTCS M CUCTEMATHU3UPYIOTCS BUIBI IEATEILHOCTH, Ha
OCHOBE KOTOPBIX OOECIeYnBAETCS AOCTIKEHHUE MPEAMETHBIX M METANpPEeIMETHBIX IUIAaHUPYEMBbIX
pe3ynbTaToB 00ydeHHs, (OPMHPYETCS ECTECTBEHHOHAyYHass TPaMOTHOCTh: OCBOCHHE HAyYHBIX
METOJIOB MCCJICAOBAHUS SIBJICHUN TPUPOIBI M TEXHUKH, OBJIAJICHHEC YMEHHUIMH OOBACHITH (PU3UUYECKUE
SIBJICHUS, TPUMEHSsS TIOJIYUCHHBIC 3HAHWS, peliaTh 3a7adyd, B TOM UYHCIE KadyeCTBCHHBIC U
AKCIIEPUMEHTAJIbHBIC.

[IpuHIHUIIHATIEHO JEATEILHOCTHBIA XapakTep JAHHOTO pasjiena pealn3yeTcs 3a CYET TOTO, YTO
oOyuaroluecs BBIMOIHSIIOT 33/1aHUs, B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHUN pAclO3HAaBATh U HAYYHO OOBACHATH (PU3MUECKHE SIBICHUS B
OKpY’Karolllel TPUPO/ie U TIOBCETHEBHOM KU3HU;

WCIOJIb30BAaTh HAy4YHBIE METOJbI HCCIEAOBaHUS (PU3MYECKUX SBICHUN, B TOM 4HCIE s
MIPOBEPKHU THIOTE3 U MOJTYYCHHS] TEOPETUUECKIX BBIBOJIOB;

OOBSCHATH HAyYHBIE OCHOBBI HanbO0JIee BaKHBIX JOCTUKEHUI COBPEMEHHBIX TEXHOJIOTUH, HAIpUMeED,
MPAKTUYECKOTO MCIOIb30BAHMS PA3IMYHBIX UICTOYHUKOB PHEPTHH HA OCHOBE 3aKOHA MPEBPAICHHS 1
COXPaHEHHS BCEX U3BECTHBIX BHIOB YHEPTHH.



Ilnanupyembie pe3ybTaTbl OCBOCHUS NPOrPaMMbI

Jluunocmmuoie pe3yiomamoal:

- c¢(hOpMUPOBAHHOCTb TO3HABATEIILHBIX WHTEPECOB HA OCHOBE DPA3BUTUS HMHTEIUICKTYAJIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEN yyaIuxcs;

- YOeKIEHHOCTh B 3aKOHOMEPHOW CBSI3M M MO3HABAEMOCTH SIBJICHUH MPHPOJBI, B OOBEKTUBHOCTH
Hay4YyHOT'O 3HaHUA, B HEOOXOAUMOCTH Pa3yMHOTO MCIOJIb30BaHUS JOCTHKEHUN HAYKH U TEXHOJIOTUI
JUIS JTaNbHEWIEro pa3BUTHUSL YEJIOBEUECKOIo OOIIECTBAa, YBaKEHHE K TBOPLIAM HAayKU M TEXHUKH,
OTHOIIEHHE K (PU3HKE KaK IEMEHTY 0011e4eI0BEYECKON KYIbTYpHI;

- CaMOCTOSATEIBHOCTh B IPUOOPETEHNHN HOBBIX 3HAaHUI U MPAKTUYECKUX YMEHUIA;

- Pa3BUTOCTh TEOPETHUYECKOIO MBIIUIEHUS HAa OCHOBE (POpPMHpOBAHHUS YMEHHI yCTaHaBIMBaTh
(bakThl, pa3IU4aTh IPUUUHBI U CIEICTBUS,

- CTPOMUTH MOJIENM U BBLABUIaTh TUIOTE3bl, OTHICKMBATh U (OPMYIHPOBATh J0KA3aTEIbCTBA 3TUX
TUIOTE3, BBIBOJAUTH M3 OKCIEPUMEHTAIBHBIX (PAKTOB M TEOPETHUECKUX Mojeneil ¢usznueckue
3aKOHBI;

- TOTOBHOCTb K BBIOOPY JKM3HEHHOTO IYTH B COOTBETCTBUU C COOCTBEHHBIMH HHTEpECaMu U
BO3MOYHOCTSIMU;

- MOTHBamusi 00pa30BaTENbHON  JIEATENBHOCTH  IIKOJBHUKOB HA  OCHOBE  JIMYHOCTHO
OPHUEHTHUPOBAHHOTO MOAXO0A;

- B IpuoOpeTeHHe LIEHHOCTHBIX OTHOIICHUH IpPYyr K JpYry, K YYUTENI0, aBTOpaM OTKPBITUH U
M300pEeTeHUH, K pe3yJbTaTaM 00ydeHUsI.

Memanpeomemnul pe3ynomamot.
- OBJIaJICHUE HABBIKAMU CAMOCTOSITEIbHOTO MPUOOPETeHHsI HOBBIX 3HAHMM, OpraHu3aluu ydeOHOI
NEeSITeNbHOCTH, TIOCTAHOBKH 1EJIEeH, MIaHUPOBAHMs, CAMOKOHTPOJISI U OLICHKH DPE3YJIbTaTOB CBOEH
NeSITeIbHOCTH, YMEHHUEM IPEIBUJIETh BO3MOKHBIE PE3YIbTaThl CBOMX
JICUCTBHI;
- TOHHMMAaHUE pA3IMYUM MEXIy HUCXOAHBIMU (DaKTaMU U THUNOTE3aMU Uil UX OOBSCHEHUS,
TEOPETUYECKUMHU MOJEISMU M PEabHBIMU OOBEKTaMU; OBJIAJICHHE YHHUBEPCAIbHBIMU Y4€OHBIMU
JNEUCTBUAMH HA MIPUMEPaX BbIIBUKEHUS TUIOTE3 I 0ObSICHEHUS N3BECTHBIX
(akTOB, W SKCIEPUMEHTAIBLHON MPOBEPKH ATHX THUIOTE3, pa3pabOTKU TEOPETUUYECKHX MoAemneit
MIPOLIECCOB WJIN SIBJICHHI;
- c(hopMHpPOBAaHHOCTh, YMEHHUI BOCIHPHHHMMAThH, NepepadaThiBaTh W MPEIbSBISATh WH(OPMALUIO B
CJIOBECHOM, 00pa3HOii, CHMBOIMYECKOH Popmax,
- QaHAJIM3UPOBATh U NepepabaThiBaTh NOTYYCHHYIO HH(POPMAIMIO B COOTBETCTBHU C MOCTaBICHHBIMU
3a/lauaMu,
- BBIJICJIATH OCHOBHOE COJIEpKaHKe MPOUYNTAHHOTO TEKCTa U HaXOUTh B HEM OTBETHI Ha BOTIPOCHI;
- TpUOOpeTeHHe OMbITa CaMOCTOSTENILHOTO TIOWCKAa, aHamu3a M oTOopa HuHPOpMaAIuU C
MCIOJIb30BAHUEM Pa3NUYHBIX UCTOYHHKOB M HOBBIX MH(DOPMAIIMOHHBIX TEXHOJOTHH I pelieHus
MO3HABATENbHBIX 33/1a4;
- Pa3BUTOCTh MOHOJIOTMUECKOW W JUAJIOTHYECKOM peuyu, YMEHHs BBIpaXKaThb CBOM MBICIU U
CIIOCOOHOCTH BBICTYIINBATh COOECEHNKA, IOHUMATh €ro TOYKY 3peHUsl, IPU3HaBaTh MPaBO APYroro
YeJI0BEKa Ha UHOE MHEHHUE;



- KOMMYHHMKaTUBHbIC YMEHMS JOKIAAbIBATH O PE3YyJbTAaTaX CBOEr0 HCCIECNOBAHMS, y4acTBOBATh B
JUCKYCCUH, KPATKO U TOYHO OTBEYaTh HAa BOIPOCHI,

- HCIIOJIB30BATh CIPABOYHYIO JINTEPATYPY U IPYTHe UCTOUHUKU MHPOPMALIUY;

- (¢opmupoBaHue yMeHUH pabOTaTh B TpPyNIE C BBHIINOJHEHUEM Pa3IMYHbIX COIMAJIBHBIX POJIEH,
IIPEJICTaBIATh U OTCTAaUBaTh CBOM B3IJISIIbI U YOEXKAECHUS, BECTU IUCKYCCHIO.

Ilpeomemmnuie pe3yromamot:

- 3HaHMUA O IPHUPOJE BaKHEHIINX (PU3UMYECKUX SIBICHHUI OKpYXalOLIErO MUpa M IIOHMMAaHHUE
CMBICIa (PU3UUECKUX 3aKOHOB, PACKPBIBAIOIINX CBSI3b W3YUYCHHBIX SIBJICHUM;

- YMEHHS MONb30BaTbCd METOAAMU HAayYHOTO HCCIEHOBAaHUS SBIEHHH NPUPOABI, IPOBOIUTH
HaOJII0/ICHNs, [UIAHUPOBATh M BBINOJIHATH YKCIIEPUMEHTHI, 00padaThiBaTh pe3ybTaThl
U3MEpPEeHUH, NTPECTaBIATh PE3YJIbTaThl U3MEPEHUN ¢ MOMOIIBIO TabIuLl, rpaduKOB U
(popmyn, oOHapy’KUBATh 3aBUCUMOCTH MEXAY (PU3NUECKHUMHU BEIUYUHAMU, OOBACHSTH
MOJY4YEHHBIE PE3YJIbTAThl U A€J1aTh BbIBOABI, OLICHUBATh I'PAHUIIBI MTOTPEIIHOCTEN
pE3yAbTAaTOB U3MEPEHMUIA;

-[IOHMMAHHUE U CINOCOOHOCTh OOBACHATH Takue (usnveckue sSBICHUS, KaK CBOOOJIHOE
MajieHue TeJl, KoJeOaHUsi HUTSHOTO M MPYKUHHOI'O MasiTHUKOB, U3MEHEHHE BHYTPEHHEN
SHEPTUM TeJla B Pe3yJIbTaTe TEIUIONEpeaady WIH pa0OThl BHEITHUX CHJI, DJIEKTPOMarHuTHasI
WHIYKLOUS, OTPAXKEHUE U IIPEIOMIIEHHE CBETA, JUCIIEPCHUS CBETA, BOSHUKHOBEHUE
JIMHEMYATOr0 CIIEKTpa HU3JIyYECHUS;

- YMCHUE HU3MEPATH pPACCTOSAHHUEC, MPOMEKYTOK BpPEMEHH, CKOPOCTb, YCKOPCHHEC, MACCYy,
CHIIy, UMIYJIbC, padoOTy CHJIbl, MOIIHOCTb, KHHETHUECKYIO YHEPTIHIO, TIOTEHIIHAJIbHYIO
SHEPTHUI0, POKYCHOE PACCTOSIHUE W ONTHYECKYIO CHITY JIMH3BI;

- BIaICHUC OJOKCIICPUMCHTAJIbHBIMU MCTOAAMHU HCCICIOBAHUSA B IIPOLECCE
CaMOCTOATCIIBHOI'O HW3YYCHHA 3aBUCHUMOCTHU HpOfII[CHHOFO
IIyThu OT BPECMCHH, YIAJIIMHCHUA IIPYXKHUHBI OT HpHHO)KeHHOﬁ CUJIbI, CHJIbI TSXKCCTH OT
MacChbl T€Jia, CHUJIbBI TPCHHSA CKOJIBKCHHSA OT INIOIIAAN COINPHUKOCHOBCHHUA TCEI M CHUIIBI
HOpMAJIBHOI'O AAaBJICHHSA, II€pHOIa KoJIcOaHUHM MasATHHKa OT €ro JJINHbI, HAIIpaBJICHUA
HHAYKIIUMOHHOI'O TOKAa OT YCJ'IOBI/Iﬁ cro B036y}K,I[eHI/I5I, yrja OoTpaXCHus OT yIja IMaacHHUA
CBETAa;

- IOHUMaHUE CMBICIIa OCHOBHBIX (PU3MYECKHX 3aKOHOB: 3aKOHOB JHHAMUKH HBIOTOHA,
3aKOHAa BCEMHPHOI'O TATOTECHHSI, 3aKOHA COXpaHEHUs UMITYJIbCa, 3aKOHA COXPaHEHUS
SHEPIrUH, U YMEHUEIPUMECHITh UX Ha MPaKTHKE;

- YMEHHS NPUMEHSATh TEOpEeTHUECKHWe 3HaHWs 10 (U3HUKe Ha IIPAKTHUKE, PELIaTh
(du3uYeckre 3amayd C HMCIOJb30BAHMEM IOJYYCHHBIX 3HAHUIA,

- BIAJCHHE Pa3HOOOpPA3HBIMH CIIOCOOAMH BBIIOJIHEHHS PAacUETOB JJIA HAXOKICHHS
HEU3BECTHOW BEJIMYMHBI B COOTBETCTBUU C YCIOBHSIMH ITOCTABJICHHON 3a/ladyd Ha OCHOBAaHUHU
HCIIOJIb30BaHUs 3aKOHOB (DM3HUKHU,

- TIOHMMaHWE TMPUHIMNA JEUCTBUS MAIIMH, MPHOOPOB M TEXHUUYECKUX YCTPOMWCTB, C
KOTOPBIMHM KaXIbIi YEJIOBEK ITOCTOSHHO BCTPEYACTCS B TIOBCEIHECBHOW JKM3HHU, a TaKXKe
CIoco00B oOecreyeHusi 0€30MacHOCTU MPU UX UCTIOJIH30BaHUU;

- YMEHHE NPHUMEHSTHh IOJYYCHHBIC 3HAHWS JUISI OOBSICHCHUWS NMPUHIUNA JICHCTBUS

BOKHEUIIIMX TEXHUYECKUX YCTPOWCTB;

- YMEHHE UCIOJIb30BaTh MOJIYyYCHHBIC 3HAHUS, YMCHUS U HABBIKH JJISI PEIICHHUSI
MPAKTHYECKUX 3aJ1a4 TOBCEIHECBHOWM JKHM3HU, OOecIiedeHus 0€30MacHOCTH CBOCH KHU3HH,
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palLMOHaIBHOIO IPUPOAONOJIB30BaHUS M OXPAHbI OKPY KaIOIIEH Cpeibl.

TemaTu4yeckoe IIIAHUPOBAHUE

Monynb paboueit Kon. | Buabl npoBepo4HbIX pador
Ne Pazgenl OrpaMMbl BOCITUTAHUS |[4ACOB
NporpaMmasl «IIIKOIBHBIN YPOK» KonTpoabu JlabopaTopH
ble padoThl ble padoThl
13 centsiops — Jens | 31 1 3
IporpaMMucTa
25-29  centabps —
Henensa
0e30MacHOCTH
JIOPOKHOTO
1 Mexanndeckie JIBIDKCHUA
SIBIICHUS 71 HOA6DA B
Bcemupnbrit JIeHb
TEJIEBUICHUS
12 nexaops -
MexnyHapoHbIi
NeHb JETCKOTO
TEJEBUICHUS u
paavoBeIaHUs
9 MexaHuueckue 7 1 1
KOJIeOaHUs U BOJIHBI
DneKTpOMarHuTHOE 3 - -
5y |moreH
AJIEKTPOMArHUTHBIE
BOJIHBI
4 | CBeToBbIE SIBJICHUSA 8 (bequaHuﬂ_ Heib 8 ) )
Poccuiickoil Hayku
5 | KsaHTOBBIC SBICHUS 18 mapra — [leHn 1 -
BOCCOEIUHEHUS 15
Kpsima ¢ Poccueit
12 anpens - JleHs
KOCMOHABTHKH
6 | IloBTopuTEnBLHO- 7 mas — [Iens paguo 4 - -
00001aroIMi MOTyTb
Hroro 68 3 4
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Y4eOHO-MeTOAMYECKOE o0eceueHne 00pa30BaTe/IbHOI0 MPoLecca

Oobs13aTes1bHBbIC y4eOHbIC MATCPHAJIBI NI YYCHUKA!

1. ®duswuka: kimacc 9-i: 6a3oBbIil ypoBeHb: yueOHuk / [leppimkun U.M. | 'yrauk E.M.,
WpanoB A.U. , IletpoBa M.A. —Mocksa : [Ipocsemenue, 2023

MCTO}II/I‘-IeCKI/Ie MaTepualJbl AJA YIUTEISA:

1. ®wusuka: 9 kiacc: 6a30BbIl YPOBEHb: CAMOCTOATEIbHBIE M KOHTPOJIbHBIE PabOThI: yueOHoe
nocooue / Mapon A.E., Mapon E.A. — Mocksa : [Ipocsemnienne, 2023

2. ®wusuka: 9 knacc: pabouas rerpaas / I'yrauk E.M., Bnacoa .I'. — Mockaa :
[Ipocemienue, 2023

3. ®wuswuka: 9 kmacc: coopHuk BompocoB u 3aaa4d / Mapon A.E., Mapown E.A., TTo3oiickuit
C.B. — Mocksa : IIpocsemenue, 2023

4. @wsuka: 9 kimacc: qumaktudeckue marepuaisl / Mapon A.E., Mapon E.A. — Mocksa :
[Ipocsemenue, 2023
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