MHHHUCTEPCTBO NPOCBEIIEHUS POCCHIICKOM ®EJEPAITUA
MHUHUCTEPCTBO OBPA3OBAHUSA KPACHOAPCKOI'O KPASL
AJIMUHUCTPAIIMA KO3YJIbCKOI'O PAMOHA KPACHOSIPCKOTI'O
KPASL
MBOY "Kozyabckas COLI Nol"

COI'JTACOBAHO YTBEPXIEHO
3aM. qupekropa no YBP nupexkrop MBOY
"Kozynbckas COLL Nel"

Jlo63enko I'B.
oT «31» aBrycra2023 r.

Hukonaesa H.A.
[Ipuxka3z 118 ot «31»
aBrycra2023 .

PABOYAS ITPOT'PAMMA

yueOHoro kypca «DU3UKA)»

Ju1st oOydarouxcs 9 kinacca

nrt. Kosyabka 2023



IosicHuTeAbLHAA 3aIIUCKA

PaGouas mporpamma no ¢pu3uke Ha ypoBEHb OCHOBHOTO 00111ero 00pa3oBaHUs s
obyygaroruxcst 9 kmaccoB MBOY «Ko3ynbckas COII Nely pa3zpaborana B COOTBETCTBUU C
TpeOOBaHUSIMU:

edenepanpHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoit
denepauuny;

enipuka3za MusnmnpocsernieHus ot 31.05.2021 Ne 287 «O06 yTBepkaennn (eaepaibHOTO
roCy/1apCTBEHHOI'0 00pa30BaTEILHOTO CTAHJapTa OCHOBHOT'O OOIIET0 00pa30BaHuUs»;

enipuka3za MunmnpocsernieHus ot 18.05.2023 Ne 370 «O06 yTBepkaeHnn ¢eaepaabHOi
00pa30BaTeNbHOM MPOrPAMMBI OCHOBHOTO O0IIIETO 00pa30BaHMS;

enipuka3za MusnmnpocsernieHus ot 22.03.2021 Ne 115 «O6 yrBepxknennn [Topsiaka
OpTaHU3aIMH U OCYIIECTBICHUS 00pa30BaTEIbHON JESITETPHOCTH TT0 OCHOBHBIM
o011eo0pa3oBaTeIbHBIM IIpOrpaMMaM — 00pa3oBaTENbHBIM MIPOTpaMMaM HayalbHOTO
00111er0, OCHOBHOT'O OOIIETO M CPETHET0 00IIEro 00pa3oBaHUsy,

*KOHIICTIIIMY TperoiaBaHus yueOHoro npeamera «Dusnkay;

*CIT 2.4.3648-20 «CanuTapHO-3M1AEMHOJIOTHYECKHE TPEOOBAHUS K OpraHU3aLUsIM
BOCTIMTaHUS U O0yUYEHUS], OTAbIXA U 03J0OPOBICHUS J€TEH U MOJOJICKM»,
YTBEPKJACHHBIX TIOCTAHOBJIEHUEM IJIaBHOTO caHUTapHOTro Bpaya oT 28.09.2020 Ne 28;

eCanlluH 1.2.3685-21 «I'uruenndyeckre HOPMATUBBI M TPEOOBAHUS K 0OCCTICUCHHTO
0e30macHOCTH U (WiIK) O3BPETHOCTH IS UeIoBeKa (GaKkTOPOB CPeabl OOUTaHUS,
YTBEPIKJICHHBIX MTOCTAHOBIICHUEM IJIaBHOTO caHUTapHOTO Bpada ot 28.01.2021 Ne 2;

*y4eOHOTO TIaHa OCHOBHOTO 001Iero oopazosanust MBOY «Kozynbckas COLL Nely,
yTBepkIeHHOTO npuka3zoMm oT 31.08.2023 Ne 118 «O06 yTBepKIeHUN OCHOBHOM
00pa30BaTeNbHOM MPOrPaAMMBI OCHOBHOTO O0IIIETO 00pa30BaAHMS;
benepanbHON paboueil mporpaMMsl 1o yueOHoOMY mpeamMeTy «Dusmkay.

PaGouas mporpamma OpHEeHTHPOBAaHA Ha IIeJIEBbIE MPUOPUTETHI, CHOPMYITUPOBAHHBIE B
denepanbHON paboueii mporpaMme BOCIIUTAHUS U B paboueil mporpamme Bocriutanuss MbOY
«Kozynbckas COII Nel»y.

[Tporpamma 1o ¢pu3nKe Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs COCTaBJICHA HA OCHOBE
MOJIO’KEHUH U TpeOOBaHUH K pe3ysibTaTaM OCBOCHHsI Ha 6a30BOM YPOBHE OCHOBHOM
oOpaszoBarenbHOI porpaMMel, rpeactaBieHHbX B DI'OC 00O, a Takke ¢ yueTom
dbenepanbHON paboueit mporpammel BociuTanus 1 KoHueniuu npenojaBanust yueOHOro
npeaMera «Dusukay.

Copep:xanue mporpaMMsl 1o GU3MKe HAMPaBIeHO Ha (OPMHUpPOBAHHE €CTECTBEHHO-HAYUHOM
IPaMOTHOCTH OOYYaIOUIMXCS M OPTaHU3aINI0 H3YUYeHUs (U3UKU Ha JeSITeIbHOCTHON OCHOBE. B
nporpaMmMme no (pu3nKe yYUTHIBAIOTCS BO3MOXKHOCTH YUYEOHOTO IIpeIMeTa B peann3aiiu
tpedoBanuiit ®I'OC OOO K mIaHUPYEMBIM JINYHOCTHBIM U METANPEMETHBIM pe3yiIbTaTaM
oOyueHus, a TaK)Ke MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha
YPOBHE OCHOBHOT'O 00111€T0 00pa30BaHUsI.

[Iporpamma o (pusmKe ycTaHaBIMBAET paclpe/iesieHne yueOHOro MaTepuaa 1o rojaam
o0yuenus (10 Ki1accam), IpeaiaraeT NpUMEpHYIO TIOCIeJ0BATEIbHOCTh U3YyUCHHS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX
0COOCHHOCTEH 00yJarOIIUXCSl.

[Iporpamma o pusmke paspaboTaHa ¢ HEIbI0 OKa3aHUs METOINYECKOM MOMOIIY YUUTEIIO B
CO3/1aHuU pabouell IporpaMMsl 10 y4eOHOMY IIPEIMETY.

®du3uka SABISETCS CUCTEMOOOPA3YIOIINUM JJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MTPEIMETOB,
MIOCKOJIbKY (PM3MYECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SIBJICHUM, N3y4aeMbIX XUMUEH,
Ouosorueit, actpoHoMue u puzndeckoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO



KapTUHY MUpAa, PE0CTaBIsAeT Hauboiee sicHble 00pa3iibl MPUMEHEHHS] HAyYHOTO METO/A
MO3HAHMSI, TO €CTh CIIOCcO0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUN O MHpE.

OpHa U3 IMIaBHBIX 331324 PU3HMUECKOro 00pa30BaHUs B CTPYKTYpe 001Iero oopa3oBaHus COCTOUT
B (hOpMHUPOBAHUM €CTECTBEHHO-HAYYHOW IPaMOTHOCTH M MHTEpeca K HayKe y 00yJaroIIuxcsl.
Nzyuenne puznku Ha 0a30BOM YpOBHE MPEATNOJIAraeT OBIaIeHUE CIIeTyIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTepU3YIOLUIMMH €CTeCTBEHHO-HAy4YHYI0 TPaMOTHOCTb:

HAYYHO OOBACHSATH SIBIICHUS,

OLIEHMBATh U TIOHUMAaTh OCOOEHHOCTH HAy4YHOTO MCCIIEA0BAHNUS;

MHTEPIIPETUPOBATH JJAHHBIE U UCIOJIb30BaTh HAYYHbIE 10KA3aTEIbCTBA IS TIOJTYUYEHHS BBIBOJOB.
enu nzydyenus GpuU3MKy Ha ypOBHE OCHOBHOTO 00IIero oopazoBanus onpesencHsl B Kormenm
npemnoiaBaHus yueoHoro npeaMera «dusnka» B 00pazoBaTeIbHbIX opranusanusx Poccuiickoi
®denepanyy, peaau3yonMX OCHOBHbIE 00111e00pa3oBaTebHbIe IPOrPAMMBI, YTBEPKICHHON
pemenneM Komerun MunucrepetBa npocsenienus Poccuiickoit ®@eneparuu (mpoToKoi oT 3
nexadps 2019 roga Ne [1K4BH).

Henu nzyyenus pU3HKH:

proOpeTeHNe UHTEpeca U CTPEMIICHHS 00yUalOIINXCsl K HAyYHOMY M3YUYE€HHUIO IPUPOJIbI,
pa3BUTHE UX UHTEIJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE NPEJCTABICHUN O HAYYHOM METO/IE MMO3HAHUS U (OPMUPOBAHUE HCCIIEA0BATEIHCKOTO
OTHOILEHUS K OKPYKAIOLIUM SIBJICHUSIM;

(dbopMUpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3y4eHHsI OCHOB CTPOEHUSI MaTepUn
1 QyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

(dbopMupoOBaHUE IPEICTABICHUN O PoJu GU3KKH JUTsl pA3BUTHUS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTH;

pa3BUTHE TPEJCTABICHUN 0 BOBMOXKHBIX cpepax Oynyiiel mpodheccuoHaIbHON AesITeNbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JaJIbHEHIIEeMy 00yYeHHIO B TOM HAIIPABICHHH.
JlocTukeHne ATUX Lesel MPorpaMMBbl 1o (GU3MKE Ha YPOBHE OCHOBHOIO 00IIET0 00pa30BaHus
o0ecreynBaeTcs pelIeHUueM CIIeIyIoIuX 3a1au:

-npuoOpeTeHre 3HaHu| O TUCKPETHOM CTPOCHHUHU BEILECTBA, O MEXaHUYECKHUX, TETIOBBIX,
IIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

-npuoOpeTeHrne yMEHUI OMKUCHIBATh U OOBSICHITH (PU3NUECKHE SABJICHUS C UCTIOIb30BAaHUEM
MIOJTyYEHHBIX 3HAHUM;

-OCBOEHHME METOJIOB PELICHHS MPOCTEUIIINX PAaCUETHBIX 3a7au C UCIOIb30BaHUEM (PU3NUECKHUX
MOJIETIEH, TBOPUECKUX U TPAKTUKO-OPHUEHTUPOBAHHBIX 33]1a4;

-pa3BUTHE YMEHMI HAOJI0/1aTh IPUPOIHBIE SBJICHUS U BBIIIOJIHATH OIBITHI, JJA0OpATOPHBIE
paboThI U HKCTIEPUMEHTAIbHBIEC UCCIIEI0BAHMS C UCTIOJIb30BAaHUEM N3MEPUTENIBHBIX PHOOPOB;
-OCBOEHHE NMPUEMOB pabOThI ¢ HHPOpMaIUel PU3NYECKOTO COAECPKAHUS, BKIIIOYast
MH(POPMALIMIO O COBPEMEHHBIX JOCTHKEHUAX (PU3UKH, aHATTU3 U KPUTHUECKOE OLICHUBAHHE
uHbopMaluy;

-3HAKOMCTBO €O cepaMu npodhecCHOHAIBHON JesITeTbHOCTH, CBSI3aHHBIMU C (PU3UKOM, U
COBPEMEHHBIMU TEXHOJIOTMSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3NYECKON HAyKH.

Ha u3yuenue ¢uznku (6a30BbIi ypOBEHb) Ha yPOBHE OCHOBHOI'O 00IIET0 00pa30BaHUs
oTBOAUTCA 238 yacoB: B 7-M Ki1acce — 68 yacoB (2 yaca B HeJien0), B 8-M ki1acce — 68 gacoB
(2 gaca B Hegeno), B 9-m kacce — 102 yaca (3 gaca B HECIIO).

Jliig peanuzanuy IporpaMMbl UCIIONB3YIOTCS YUEOHUKH, TOMYIIEHHbIE K UCIIOIb30BAaHUIO MTPU
peanu3ay UMEIOIIUX roCyIapCTBEHHYIO aKKpeIUuTaluio0 00pa30oBaTeNIbHBIX POrpaMM
HAYaJIbHOTO O0IIIEro, OCHOBHOT'O O0ILIEro, CpeHEro 0011Iero 00pa3oBaHus OPraHU3alUIMU,
OCYIIECTBISIONIMMU 00Pa30BaTEIbHYIO JAESITEIbHOCTD, IPUKAa30M MUHIPOCBELICHHUS OT
21.09.2022 Ne 858:

®dwusuka: 9-ii kimacc: 6a30BbIN ypoBeHb: yueOHUK, 9 knacc/ JI.O. 'ennenmreiin «M31areabcTBoO
"[IpocBemienue"»;



DeKTpoHHBIe 00pa30oBaTeNbHBIE PECYPCHI, JOMYIIEHHBIC K UCIIOIB30BAHUIO MPHU PEaTH3aIHH
UMEIOIIUX TOCYIaPCTBCHHYIO aKKPEIUTAIIMI0 00Pa30BaTeIbHBIX MPOTPAMM HAYaIBHOTO O0IIETo,
OCHOBHOTO 00111eT0, CpeHero o011ero 00pa3oBaHus MpHUKa3oM MUHIIPOCBEIIEHUS OT
02.08.2022 Ne 653:

®dusuka, 9 kinacc, PI'AOY IO «Akagemuss Munnpocsemenust Poccumny;

Coaep:xanue yueOHOT0 npeamera

e 9-ii k1ace

e Pazgen 8. MexaHnueckue sBJIEHUS.

e Mexannueckoe aBmxkenue. MarepuanpHasa Touka. Cucrema orcyera. OTHOCUTEIBHOCTD
MEXaHUYECKOT O JBIKEHUs. PaBHOMEpHOE IIPSIMOJIMHENHOE ABMKeHue. HepaBHomMepHOe
npsiMOJIMHeHoe aABrkeHue. CpeHss U MTHOBEHHAs! CKOPOCTh Teja Mpu
HEPaBHOMEPHOM JIBUJKCHHH.

e VYckopenue. PaBHoyckopeHHOE mpsMonHeiHOe nBkeHre. CBOOOIHOE MaIeHHE.
Onpitel ["anunes.

e PaBHOMepHOe aBMXKEHUE TIO OKpy)HOCTH. [leprnoa u yactora obpamenus. Jluneinas u
yIII0Basi CKOpOCTH. LIEHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

e [Ilepssiii 3ak0oH Herorona. Bropoii 3akon Herorona. Tperuit 3akon Herorona. [punaimn
CYNEPIIO3ULIUY CHIL

Cuna ynpyroctu. 3akoH ['yka. Cwia TpeHus: cujia TPeHUS CKOJIBKEHUSI, CUJIa TPEHHSI TIOKOSI,
ApyTHU€ BUIBI TPEHUS.
Cuna TSKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpeHHE CBOOOIHOTO najieHus. [[Buxenue
wa"eT Bokpyr CoinHua. [lepBas kocmuueckast ckopocTs. HeBecoMoCTh U meperpysKHy.
PaBHOBecue marepuaiibHOI TOUKH. AOCOIIOTHO TBepoe Teslo. PaBHOBEcHe TBEpIOTO Tema C
3aKPEIUICHHON OCBIO BpaleHus. MomeHT cuibl. LieHTp TskecTn.
Nmnynsc Tena. U3menenue ummynbca. IMmybe cuibl. 3aKOH COXpaHEHUS! NMITYJIbCa.
PeakTuBHOE IBMKECHUE.
Mexannyeckasi pabota u MOITHOCTh. PaboTa cuil TshKecTH, ypyroctu, TpeHusi. CBs3b SHEpTUn
u paboTsl. [loTeHmanpHas SHeprus Tena, MOAHATOrO HaJl MOBEPXHOCTHIO 3EMIIH.
[ToTrenumanbHas sHEprus ckatoil npyxuHel. Kunetnueckas sneprus. Teopema 0 KHHETHYECKOM
SHEPruM. 3aKOH COXPAaHEHMSI MEXaHUYECKON DHEPIHH.
JdemoHcTpauuu.

1. HabmoneHne MexaHMYeCKOro JABMKEHHS TeJla OTHOCUTENILHO PAa3HbIX TeJl OTCUETA.

2. CpaBHeHUE ITyTEW U TPACKTOPHI ABMKEHHS OJTHOTO U TOTO K€ Tela OTHOCUTEIBHO
Pa3HbIX TEJl OTCYETA.
N3mepenne CKOpoCTH U yCKOPEHUSI IPSMOJINHEHHOTO JBUKEHUS.
HccenenoBanue npu3HaKoB paBHOYCKOPEHHOTO IBUKCHMUSL.
Haburoienue 1BH>KeHUs Tella o OKPYKHOCTH.
Habmronenne MexaHU4eCcKHX SIBICHUI, IPOUCXOIAIINX B CUCTeMe oTcueTa « Tenexkar
IIpHU €€ PAaBHOMEPHOM U YCKOPEHHOM JIBM>KEHUU OTHOCUTEIHHO KaOuHeTa (PU3UKH.

7. 3aBHCHUMOCTb YCKOPEHUS TeJla OT MacChl TeNNa U AEUCTBYIOLIEH HA HErO CUIIBI.

8. HaOmonenne paBeHCTBa CHII TIPH B3aMMOICHCTBUH TEll.

9. H3meHeHue Beca Tena MIPU YCKOPEHHOM JIBUKEHUH.

10. Ilepenava nMirysabca Ipu B3aUMOJECHCTBUAN TEI.

11. IIpeobpazoBaHusi SHEPTUU NP B3aUMOACHCTBUH TEJI.

12. CoxpaHeHre UMITyJIbCa ITPU HEYTIPYTOM B3aUMOJICUCTBUH.

13. CoxpaHeHre UMITyJIbca MPH a0COTIOTHO YIPYTOM B3aHMMO/ICHCTBHH.

14. HaGnroneHue peakTHBHOTO JIBHYKEHUS.

15. CoxpaHeHne MEXaHUYECKON YHEPTUH MPH CBOOOIHOM IMaICHUH.

16. CoxpaneHre MEXaHUYECKOW SHEPTUH MPU JBUKEHUH Tela MO/ ACHUCTBUEM IIPYKHUHBI.

JlabopaTopHbie padoThl U ONBITHI.

AT



1. KoHcTpyupoBaHue TpakTa JUisi pa3roHa U JaJbHEUIIEro paBHOMEPHOTO JABMKCHUS
[IapuKa WM TEJICKKH.

2. OrmpeneneHue cpeiHel CKOPOCTH CKOJIBKEHUS OpYyCKa WM ABMXKEHUS IIapHKa 110
HAaKJIOHHOM TUIOCKOCTH.

3. OmnpezneneHue yCKOpeHHUs Tela IPU paBHOYCKOPEHHOM JBM)KEHUU 110 HAKJIOHHON
TJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH ITYTH OT BPEMEHHU IPU paBHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TIpoBepka rumoTessl: €CIU MPH PaBHOYCKOPEHHOM JIBH)KEHUH 0€3 HayaJIbHOW CKOPOCTH
IIyTH OTHOCSTCS KaK PsiJi HEYETHBIX YUCEII, TO COOTBETCTBYIOIINE TPOMEKYTKH BpEMEHHU
OJINHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAaJIbHOTO
JTABJICHUSI.

7. Ompenenenue kKodpPuIMeHTa TPEHHUS CKOTBKCHHS.

Omnpenenenne KeCTKOCTH NPy KUHBI.

9. Omnpenenenue paboOThl CUIIbI TPEHUS ITPU PABHOMEPHOM JIBHYKEHHUH Teja 110
TOPU30HTAJIBHON ITOBEPXHOCTH.

10. Onpenenenne paboOTHI CHITBI YIIPYTOCTH TIPH TIOTbEME TPy3a C UCIIOTH30BAHUEM
HETOABIKHOTO U TOABHYKHOTO OJIOKOB.

11. I3y4yeHue 3aKk0HAa COXpaHEHHUS YIHEPTHH.

Pa3nea 9. Mexanndeckue Kosie0aHusi M BOJIHBI.

KonebarenbHoe npukenue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUI: TepHO/], 4acTOTa,

aMIUIUTy1a. MaTeMaTu4ecKuid U NpYy>KUHHBINA MassTHUKH. [IpeBpaiienue sHepruu npu

K01€0aTeIbHOM IBUKEHUH.

3aryxatomue Konebanus. Beinyxaennsle kojaebanus. Pesonanc. MexaHndeckue BOJHBI.

CaoiicTBa MexaHWYeCKUX BOJIH. [IpooapHbIE 1 TToniepeyHble BOJIHBL. JJJIMHA BOJHBI K CKOPOCTh

€€ pacnpocTpaHeHusl. MexaHN4eCKHe BOJIHBI B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBI.

3ByKk. ['(poMKkOCTh 3ByKa U BbicoTa ToHa. OTpaxkenue 3Byka. MHdpa3Byk u yabTpa3ByK.

JdeMoHcTpanum.

Ha6mronenue konebanmii e moa 1eHCTBUEM CHITBI TSDKECTH M CHITBI YIIPYTOCTH.

HaGmoienue xonebanuii rpysa Ha HUTH U Ha TPYKUHE.

Habutoienue BeIHYK/IEHHBIX KOJI€OaHHI U pe30HaHca.

PacripocTpanenne npoaoabHbIX U IONEPEYHBIX BOJIH (HA MOJIENH).

Habuoienue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKHUI pE30HaHC.

JlabopaTopHble paGoThl M ONBITHI.

1. Ompenenenue 4acToThl U epuo/a KojaeOaH!i MaTeMaTHUYECKOTr0 MasiTHUKA.

2. Omnpenenenue 4acTOTHI U MepUOJIa KOoJieOaHHUH MPY>KUHHOTO MasATHUKA.

3. MHccrnenoBanue 3aBUCUMOCTH MEPHOAA KOJIeOaHNH MOABEIICHHOTO K HUTH I'py3a OT
JUTHHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTHU Tiepuo/a KojaeOaHui MPy>KUHHOTO MasiTHUKA OT Macchl

rpys3a.
5. TlpoBepka HE3aBUCUMOCTH MEpUOJIa KOJicOaHuUi rpy3a, MOJABEIICHHOTO K HUTH, OT MacChl

rpy3a.

6. OMbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh NEPHOa KoJIeOaHNH NPY>KUHHOTO MasTHUKA

OT MACCBhI I'py3a U )KCCTKOCTHU IPYKUHBI.

7. WI3mepeHue ycKOpeHHs] CBOOOIHOTO MaIeHUsI.
Paspnen 10. DiieKTpoMarHuTHOE 110J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEKTPOMarHUTHOE T0JI€. DJIEKTPOMAarHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
IMxana OJICKTPOMArHMTHBIX BOJIH. Hcnomap3oBanme OJICKTPOMArdHMTHBIX BOJIH JJIA COTOBOM
CBSI3H.
DJieKTpoMaruuTHas npupoja ceeta. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

*®

A



JdeMoHcTpanum.
1. CaoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BonHoBbI€ cBOIiCTBa CBETA.
JlabopaTopHbie padoThl U ONBITHI.
1. W3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIIBIO MOOMIIBHOTO TeseoHa.
Pa3nea 11. CBeToBbIe sIBJICHUS.
JlyueBas monens cBera. Mctounuku ceta. [IpsmonuHeiiHOe pacipocTpaHEHHE CBETA. 3aTMEHUS
Comuua u Jlynel. Otpaxenue cBeta. [1mockoe 3epkano. 3aKkoH OTpakeHHUs CBETA.
IIpenomiieHue cBeTa. 3aKOH NpesoMIIeHUs cBeTa. [[0HOE BHYTpEHHEE OTPAKEHUE CBETA.
Hcnonb30BaHne MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJAX.
Jlunza. Xop nyueit B muH3e. OnTudeckas cucreMa ¢oroarnapaTa, MUKPOCKOIA U TeJIeCKoa.
I'ma3 kak ontudeckas cucreMa. bin3opyKkocTh U 1aTbHO30PKOCTb.
Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoToHA. CllojkeHHE CIIEKTPAIbHBIX I[BETOB.
Jlucnepcus ceera.
JdeMoHcTpanum.
[IpamonuHeitHOE pacIpOCTpaHEHHE CBETA.
OtpaxeHue cBera.
[Toydyenue n300pakxeHUi B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomiieHune cBeTa.
OnTryecKuil CBETOBO/I.
Xon yueit B cobuparomeit TuHse.
Xox Jydell B pacCenBaroleH JIUH3E.
[TonmyuyeHnue n300paxeHnit C MOMOIIIBIO JIHH3.
9. Ilpunnun neiictBus ¢oToanmnapara, MUKPOCKOIa U TE€JIECKOIA.
10. Monensb rinasa.
11. Paznoxenue 6e0ro CBeTa B CIIEKTP.
12. Tloryuenue 6enoro cBeTa MpHU CI0KEHUH CBETA Pa3HBIX 1IBETOB.
JlabopaTopHbie padoThl U ONBITHI.
1. HccnenoBaHne 3aBUCUMOCTH yIJIa OTPaKE€HUS CBETOBOTO Jy4a OT YIJIa MaJCHHUS.
2. H3ydeHue XxapakTepUCTUK U300paKE€HUS MPEIMETA B IIJIOCKOM 3epKaJe.
HccnenoBanue 3aBUCMMOCTH yIJIa MIPEJIOMIIEHUS] CBETOBOTO JIy4a OT YIJIa MaJcHUs Ha
IPaHUILE «BO3YyX—CTEKIION.
[TonmyuyeHnue n300pakeHUH ¢ MOMOIIBIO COOUPAIOLIECH JTUH3BI.
Omnpenenenre (OKyCHOTO PacCTOSTHUS M ONTHYECKON CHIIbI COOMPAIOIIEH IMH3BI.
OMNBITHI IO Pa3I0KEHUIO OENIOro CBETA B CHEKTP.
OnbITHI 110 BOCTIPUATHIO I[BETa NMPEAMETOB IIPU UX HAOIIOCHNUHN Yepe3 LIBETOBbIE
(GWIBTPHI.
Paznen 12. KBaHnToBbIE SIBJICHMSI.
OmnbiThl Pesepdopaa n mnanerapHas mojiens atoma. Mojens atoma bopa. Mcnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHEUaThIe CIIEKTPHI.
PagnoaktuBHOCTh. Anb(a-, 6eTa- u ramma-u3nydenus. CtpoeHue aToMHoro sijpa. Hykinonnas
MojieTb aToMHOTO sjpa. M3oTonbl. PannoaktuBHeie npespamienus. [lepuon nomypacnana
aTOMHBIX S7Ep.
SnepHble peakiyy. 3aKOHBI COXPaHEHUS 3apsSA0BOI0 U MaCCOBOTO UMCEN. DHEPTHUs CBSI3U
aTOMHBIX s7ep. CBA3b Macchl ¥ dHepruu. Peakiuu cuHTesa u aenenus saep. Microunuku
sHeprun CoJiHIIa U 3BE3/I.
SAnepnas sHepretuka. JlelcTBUs paMOaKTUBHBIX U3TYyUEHHUI HA dKUBbIE OPraHU3MBI.
JdemoHcTpauuu.
CrieKkTpsl U3ITy4€HUs U MOTJIOIIECHNUS.
CrieKTphl pa3IMYHBIX Ta30B.
CrnexTp BoJIOpOJa.
Hab6mronenue tpexoB B kamepe Bunbcona.
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5. Pabora cueTunka HOHU3UPYIOIUX U3TYUCHUH.
6. Peructpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MPOIYKTOB.
JlabopaTopHbie padoThl U ONBITHI.

1. HaOmroneHue CIUIOUIHBIX U TMHEHUYAThIX CIEKTPOB U3TyUYESHHUS.

2. MHccnenoBaHue TPEKOB: H3MEPEHUE SHEPTUH YaCTUIIBI IO TOPMO3HOMY ITyTH (IO
dotorpadusim).

3. U3mepeHue paanoakTUBHOTO (OHA.

IHoBTOPUTEJIBbHO-00001IA0 NI MOYJIb.

[ToBTOpUTENHEHO-0000IIAOIIHMI MOy b MPEIHA3HAYEH JJISl CUCTEeMATU3allul U 0000IIeHUS
MIPEIMETHOTO CO/IEP KAHUS U OTIbITA IEATEIbHOCTH, MPUOOPETEHHOTO MPU U3YUYEHUHU BCEro Kypca
¢bu3uKy, a TaKKe A TOATOTOBKU K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY 10 (PU3UKE JUIs
oOyuaromuxcs, BBIOpaBIINX ATOT yUEOHbIN MpPeMeT.

IIpu u3yueHnn TaHHOTO MOAYJIS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI ACSITEIbHOCTH, HA
OCHOBE KOTOPBIX 00€eCIeuynuBaETCs JOCTHKEHNE IPEIMETHBIX U METAPEIMETHBIX IJITAHUPYEMBIX
pe3yabTaToB 00yueHus1, popMupyeTCs eCTeCTBEHHO-HAYYHas! TPAMOTHOCTb: OCBOGHHE HAayYHBIX
METOJIOB MCCIIEI0BAHUS SBJICHUM MPUPOABI U TEXHUKH, OBJIAJCHUE YMEHHUSIMH OOBSICHATD
¢bu3nueckue sBICHUS, IPUMEHSS MOTy4YeHHbIC 3HAHUSA, PEIIaTh 33a4H, B TOM YHCIIE
KaueCTBEHHbBIE U KCTIEPUMEHTAJIbHBIE.

[IpyHIMNIHATBHO AEATEIBHOCTHBIN XapakTep JAaHHOTO pa3/ielia pealu3yercs 3a c4eT TOro, yTo
oOyuaroluecs BBIMOIHAIOT 3a/1aHus, B KOTOPBIX UM IpeIaraercs:

Ha OCHOBE TOJY4YE€HHBIX 3HAHUHN pacro3HaBaTh U HAYYHO OOBACHATH (PU3MUECKUE SIBIICHUS B
OKpYy>Karolllel MpUpo/ie U MOBCETHEBHOM KU3HU;

MCTOJIb30BaTh HAYYHBIE METO/IbI UCCIIEJOBAHUS (PU3UUECKUX SBJICHUN, B TOM YHCIIE JUIs
MIPOBEPKHU TMIIOTE3 U MOIYUYESHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAyYHBIE OCHOBBI HaM0OJIee BaXKHBIX JOCTHKEHUI COBPEMEHHBIX TEXHOJIOTUH,
HaIpuMep, MPaKTUYECKOr0 UCIIOJIb30BAHUS Pa3IMYHBIX UICTOYHUKOB SHEPTUU HA OCHOBE 3aKOHA
IIPEBPALIEHNS U COXPAHEHMSI BCEX U3BECTHBIX BUJIOB SHEPTUU.

IInanupyemble pe3y/ibTaThl 0OCBOCHHS NpeAMeTa

JINYHOCTHBIE pe3yJIbTaThI

B pesynbraTe u3yueHus Gpu3MKU Ha ypOBHE OCHOBHOIO 00111ero 00pa3oBaHus y 00y4aronierocs
OyayT chopMUpPOBaHbI CIEAYIOIINE INYHOCTHBIE PE3YIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUSA:

e TpOSBIEHHE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (pru3nueckon
HayKHU;

e I[IGHHOCTHOE OTHOIICHHE K JOCTHKEHHUSM POCCUNCKUX YUEHBIX-(PU3HKOB;

2) rpasKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

* TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYX/I€HMH OOIIECTBEHHO 3HAYUMBIX M STHYECKUX
po0JieM, CBSA3aHHBIX C MPAaKTUYECKUM IPUMEHEHUEM JOCTIKEHUN (DU3HKY;

e OCO3HaHUE BaXXHOCTU MOPAJIBbHO-3TUYECKUX ITPUHIMIIOB B JEATEIBHOCTH YUYEHOTO;

3) 3cTeTHYECKOI0 BOCTIUTAHUS

*  BOCHPHUATHE ICTETUUYECKUX KAUeCTB (PU3MUECKON HAYKU: €€ TApMOHUYHOIO TIOCTPOCHUS,

CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOI'0 NO3HAHHUSA:

e OCO3HaHHUE IEHHOCTH (U3NYECKON HayKH KaK MOIIHOTO HHCTPYMEHTa MO3HAHUS MHpa,
OCHOBBI Pa3BUTHUSI TEXHOJIOTMH, BaKHENILIEH COCTABIISIONIEN KYJIbTYpBI;

e  pa3BUTHE Hay4YHOH JIFOO03HATEIILHOCTH, HHTEPECA K UCCIIEI0BATENBCKOM 1eATEeIbHOCTH;

S) popmupoBaHust KyJbTYypbl 310POBbsl 1 IMOLMOHAJIBLHOIO 0JIATONOIYYHS:

e OCO3HaHHUE IIEHHOCTH 0€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpE, BAXKHOCTH MPaBUJI 6€30I1aCHOTO MOBEICHUS Ha TPAHCIIOPTE, HA A0POTax, ¢
AJIEKTPUYECKUM U TEIUIOBBIM 000pPYI0BAaHUEM B IOMAIIIHUX YCIOBHUSAX;

e copMHPOBAHHOCTH HaBbIKa pedIIeKCUH, TPU3HAHNE CBOETO MpaBa Ha OLIMOKY M TaKOTO
e MpaBa y Jpyroro 4eaoBeKa;



6) TPy10BOT0 BOCIIUTAHUSA:

AKTUBHOE YYacTHE B PEIICHUH MTPAKTUUYECKHX 3a/1a4 (B paMKax CeMbH, 00pa30BaTeIbHOMN
OpraHu3alliu, ropoja, Kpasi) TEXHOJIOTMUYECKOW U COLMaIbHOM HANpPaBIEHHOCTH,
TPEOYIOMMX B TOM YHCIIE U (PU3UIECKUX 3HAHUH;

MHTEPEeC K MPAKTHUECKOMY M3YUYCHHIO IPOdECCHii, CBSI3aHHBIX ¢ (DU3HUKOIA;

7) IKOJIOrMY€eCKOro BOCIIUTAHMSI:

OpHEHTAIMs Ha MPUMEHEHUE (PU3MUECKUX 3HAHUM JUIs pelIeHus 3a71a4y B 00JacTu
OKpY>Karolllen cpeJibl, IITAaHUPOBAHUSI IIOCTYIKOB U OLIEHKH MX BO3MOKHBIX MOCIIEACTBUMA
TUIS OKPY KaIoLIe Cpeibl;

OCO3HaHUE TI00aTbHOT0 XapaKTepa SKOJIOTHUECKUX MPoOIeM U MyTeH UX pelieHus;

8) ajanTanuu K N3MEHSIIMMCS YCJIOBUAM COLMAIBHOM U MPUPOAHOM CPe/bl:

MOTPEOHOCTH BO B3aUMO/ICHCTBUY MPH BBITIOJTHCHUN UCCIICIOBAaHUIA U TTPOCKTOB
(bu3MYECKOI HAMIPABICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTHUX;

MTOBBIIIICHUE YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPAKTHICCKYIO e TSIIbHOCTD,
nOTPeOHOCTH B (POPMUPOBAHUHN HOBBIX 3HAHUIA, B TOM YHCIe (POPMYIUPOBATH UIICH,
TTOHSITHS, THITOTE3bI O PU3MUICCKUX 00BEKTAX U SIBICHUSX;

OCO3HaHUue JAe(PHUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00acTH (DU3UKH;
TUTAHUPOBAHKME CBOCTO PA3BUTHSI B MPUOOPETCHUN HOBBIX (PM3NICCKUX 3HAHU;
CTpEeMJICHHE aHATM3UPOBAThH U BBISBIISATH B3aUMOCBSI3H MIPUPO/IBI, OOIIECTBA U
9KOHOMHKH, B TOM YHUCJIC C UCTIOIh30BaHUEM (PU3UICCKUX 3HAHU;

OIICHKA CBOWX JICHCTBUI C YY€TOM BIHSHUS HA OKPYKAIOIIYIO CPEy, BOSMOKHBIX
rI100aJIbHBIX MOCJIEICTBUN.

MertanpeaMeTHble pe3yJIbTAThI

B pe3ynbpTaTe ocBOo€HMS porpaMMbl 10 (PU3HKE HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUS Y
oOyuatoierocsi OyayT chopMUPOBAaHEI MeTaNpeIMeTHBIE Pe3yJbTAThI, BKIIOUAIOITIE
IMO3HAaBaTCJIbHBIC YHUBCPCAJIBHBIC y‘-Ie6HI)Ie JleﬁCTBI/Iﬂ, KOMMYHHKATHBHBIC YHUBCPCAJIIBHBIC
yueOHbIe AeMCTBUS, PETYIATUBHbBIC YHUBEPCAIBHBIC YUeOHBIC JCHCTBHSL.

Ilo3HaBaTe/IbHBIC YHHBEPCAJIbHBIE YUeOHbIe 1eCTBUSA

ba3oBbie Jiornyeckue 1eMcTBUA:

BBISIBJISITH U XapaKTePU30BaTh CYLIECTBEHHbIE MPU3HAKN 00OBEKTOB (SIBJICHHUI);
yCTaHaBIIMBATh CYIECTBEHHBIN MPU3HAK KiIacCU(UKALMU, OCHOBAHUS JUIs1 0000IIEHUS U
CpaBHEHHS;

BBISIBJISATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pacCMaTpUBaeMbIX (hakTax, JaHHBIX U
HaOIIOZICHUSIX, OTHOCSIINXCS K (PU3HMUECKUM SIBJICHUSM;

BBISIBJIATH IPUUMHHO-CIICICTBEHHBIE CBSI3U MPH U3YYEHUHN (PU3HMUECKUX SBICHUHN U
IMponeccoB, A€jaTb BbIBOJAbLI C UCIIOJIB30BAHUEM ACAYKTUBHBIX U MHAYKTUBHBIX
YMO3aKJIFOUEHUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBS3SIX (PU3UUECKUX BEIHUYHUH;
CaMOCTOSITENILHO BBIOMPATh CLIOCO0 pelieHust yueOHo! pu3nyeckoi 3a1auu (cpaBHEHHUE
HECKOJIBKMX BapUaHTOB PELICHHUs, BBIOOP Hanboiee MOAXO0SIIEro C y4eToM
CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBbie ncciienoBaTeibcKkue AeiicCTBUSA:

WCIIOJTH30BATh BOIIPOCHI KaK MUCCIIEIOBATEIHLCKII HHCTPYMEHT MTO3HAHNS,

MIPOBOAMTH MO CAMOCTOSTEIHFHO COCTABIICHHOMY TIJIAaHY OTBIT, HECIOKHBIN (PH3NUeCcKHii
AKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAHNE (PU3NIECKOTO SBJICHHUS,

OLICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTH MH()OPMAIIHIO, TTOYYCHHYIO B XOE
WCCTICIOBAHUS WIH SKCTIEPUMEHTA;

CaMOCTOSITETFHO (POPMYITHPOBATH OOOOIIICHHS U BBIBOJIBI 110 pe3yIbTaTaM MPOBEIECHHOTO
HaOJTI0ICHUS, OTIBITA, UCCICIOBAHMUS;

MIPOTHO3UPOBATHh BO3MOXKHOE JalIbHEHIIIee pa3BUTHE (U3UUECKUX MPOIIECCOB, a TAKIKE
BBIJIBUTATh TIPETOIOKEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBHUSAX U KOHTEKCTaX.

Padora ¢ unopmanmeii:



* MPUMEHATH PA3JIUYHBIE METO/IbI, HTHCTPYMEHTHI U 3aIIpOChl IPU MOUCKE U 0TOOpe
nH(pOpMallMU WIN JaHHBIX C YUYETOM IPEAIoKeHHON yueOHOoM (pu3nueckoi 3a1auu;

*  aHAJIM3MPOBAThH, CHCTEMATU3UPOBATH U HHTEPIPETUPOBATH HHPOPMALIUIO PA3TUUHBIX
BUJIOB U (hOpM Ipe/iCTaBICHMUS;

*  CaMOCTOSITEIbHO BHIOMpATh ONTUMANIBHYIO (OpPMY MpeicTaBlIeHIs] MH(DOpMAIMK U
WTIOCTPUPOBATh pelIaeMble 3a7aul HECIIOKHBIMU CXEMaMHu, TuarpaMMaMu, HHON
rpaduKoi U X KOMOMHAILIUSMH.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIE y4eOHbIe 1efiCTBUS:

e B X0Je 00CYXJIeHHs yueOHOro MaTepuaa, pe3yJbTaToB JJAOOPaTOPHBIX padoT u
IIPOEKTOB 3aJ]aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aeMOil TeMbI U BHICKA3bIBATh UJIEH,
HalleJICHHbIC Ha pelleHue 3a/1a4M U MoAJepKaHue 0JarokenaTeIbHOCTH OOIEHHS;

e  COIOCTABJISATH CBOM CYXJCHHUS C CYKICHUSIMH IPYTHX YYaCTHUKOB JHajora,
OoOHapy>KUBaTh pa3In4yMe U CXOJCTBO MO3ULIUI;

e BbIpakaTh CBOIO TOUKY 3PEHMSI B YCTHBIX M MHUCbMEHHBIX TEKCTAX;

e MyOJUYHO MPEACTABIATH PE3YJIbTATHI BBHIIOIHEHHOTO (PU3NYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, TPOEKTA);

e [OHMMATh U UCIOJIB30BATH MPEUMYIIECTBA KOMAHIHON U MHAWBUIYAIbHON paboThI pH
pelIeHNN KOHKPETHON (U3UYeCcKoi MpoOIeMbl;

* IIPUHHUMATh LEJIM COBMECTHOM IE€ATEIBHOCTH, OPraHU30BbIBATh IEHCTBUS 110 €€
JOCTUKEHHIO: pacIpelessiTh POJin, 00CYKAAaTh MPOLIECCHl U PE3YyJIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUS! HECKOJIBKHX JIFOJICH;

e BBINOJHATH CBOIO YacTh pabOThI, JOCTUTask KAUECTBEHHOTO Pe3yJibTaTa Mo CBOEMY
HAIpPAaBJICHUIO U KOOPAUHUPYSI CBOU AEUCTBUA C APYTUMHU WIEHAMHU KOMAaH/IbI;

e  OIICHHMBATh KAYECTBO CBOETO BKJIAJa B OOLIMI MPOAYKT MO KPUTEPUIM, CAMOCTOSITENIHHO
c(OpPMyYITMPOBAHHBIM YYAaCTHUKAMH B3aHUMO/ICHCTBHSL.

PerynsiTuBHbIC yHUBEpCcaJIbHbIE y4eOHbIe 1eiicTBUS
Camoopranmuzanms:

e BBISABJIATH NPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYalHUsIX, TPEOYIOMHUX ISl peLIeHUS
¢bu3nUecKkrux 3HaHUM;

e  OpPUEHTHPOBATHCS B PA3IUYHBIX MMOAXO0/IaX MPUHATHUS PELICHUN (MHANBUAYaAIbHOE,
MPUHATHE PELICHUS B TPYIIIE, IPUHATUE PEIICHUH rpynmoil);

e CaMOCTOSITENILHO COCTABJISITh aJITOPUTM PeleHUs] PU3NYECKON 3a/1auM WU TJIaHa
UCCIIEIOBAHMS C YYETOM MMEIOLIMXCSl pECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATH IpeijlaraéMble BapUaHThl PELIeHU;

e  51enath BHIOOP U OpaTh OTBETCTBEHHOCTD 32 PEILICHHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH MHTEJIEKT:

e JaBaTbh aJI€KBATHYIO OLIEHKY CUTYalllu U MpelaraTh IJIaH €€ N3MEHEHNUS;

e OOBACHATH NPUUYMHBI JOCTHXKEHUS (HEAOCTHKEHNUS) Pe3yIbTaTOB JAESITENbHOCTH, AaBaTh
OLIEHKY MTPUOOPETEHHOMY OIIBITY;

e BHOCHUTb KOPPEKTUBBI B JACSITEIHLHOCTD (B TOM YHCIIE B XOJ BBIIIOJHEHUS (U3UYECKOTO
MCCIIEIOBAaHMS WM MIPOEKTa) HA OCHOBE HOBBIX 00CTOSITEIbCTB, M3MEHUBIINXCS
CUTYyalul, yCTAaHOBJIEHHBIX OLUIMOOK, BOZHUKIINX TPYJHOCTEH;

*  OILICHMBATH COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUIM;

e CTaBUTH ce0sl HA MECTO JIPYTOro YeJIoBeKa B X0JI€ CIIopa WU AUCKYCCUU Ha HAYUYHYIO
TeMy, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;

e IpU3HABATh CBOE IIPABO HAa OLIMOKY MpH pelieHnu GU3NYECKUX 3a/1a4 WK B
YTBEPKACHUAX Ha HAy4HbIE TEMbI M TAKOE K€ IIPABO APYTOro.

IIpenmeTHble pe3yJbTaThl

9-ii kJaace

K koHI1y 00yueHust B 9-m kJiacce npeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JI0JKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOLIMXCS YMEHUA:



HCIIOJIB30BATh MOHATHUSA: CUCTEMA OTCYETA, MaTepUaIbHas TOUYKa, TPACKTOPUS,
OTHOCHUTEIbHOCTh MEXaHUYECKOTO JABIKEHUS, Aepopmanus (ynpyras, iacTuieckasi),
TpeHUe, HEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTD U IIEPErpy3KH, UEHTP TAKECTH,
a0COJIIOTHO TBEPAOE TEJIO0, LIEHTP TSHKECTH TBEPJIOTO Tella, PABHOBECUE, MEXaHUYECKUE
KoJIeOaHUs ¥ BOJIHBI, 3BYK, HH(PaA3BYK U YJIBTPa3BYK, JJIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIN30PYKOCTh U 1aIbHO30PKOCTb, CHEKTPHI UCITYCKAHUS
U TOTJIOUICHUS, anb(a-, 6eTa- U TaMMa-u3yueHHs, U30TOIbI, AepHas SHEPreTHKa;
paziauyaTh SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOIIMHENHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE BI)KEHUE, CBOOOIHOE Ma/IeHUe TeJl, paBHOMEPHOE
JBAYKEHHUE IO OKPYKHOCTH, B3aUMOJICHCTBUE TEJI, PEAaKTUBHOE IBUKEHHUE,
KosiebaTenbHOE IBM)KEHUE (3aTyXarolllre 1 BHIHYK/ICHHbIC KOJeOaHus), pe30HAaHC,
BOJIHOBOE JIBUJKEHHE, OTPAKEHUE 3BYKa, IPSIMOJIMHEWHOE PACTIPOCTPAHEHUE, OTPAKEHHE
U TIpEJIOMJICHHUE CBETA, IOJHOE BHYTPEHHEE OTpaskeHHE CBETA, pas3sioskeHHe Oesloro cBera
B CIIEKTP U CJIOKEHHE CIIEKTPAIBHBIX [IBETOB, IUCIIEPCHUS CBETA, €CTECTBEHHAS
PaZvoaKTUBHOCTb, BOSHUKHOBEHNUE JIMHEWYATOrO CIIEKTPA U3JIy4Y€HUs) TI0 OMMCAHUIO UX
XapaKTEePHBIX CBOWCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3UYECKOE
SIBJICHUE;

pacrno3HaBaTh MPOSIBICHNE U3YUYEHHBIX (PM3UYECKUX SIBJICHUN B OKpY: KarolleM Mupe (B
TOM 4Hcie (pu3ndecKue SBJICHUS B IPUPOE: IPUIUBBI M OTIUBBI, IBUKECHUE TJIAHET
ConHe4HO! CUCTEMBI, pEaKTUBHOE JIBM)KEHHE KMBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
YKUBOTHBIMH, 3€MJIETPACEHHUE, CECMUYECKUE BOJIHBI, IlyHAMH, DX0, LIBETA TEIl,
ONTUYECKUE SIBJICHUS B IIPUPOJIE, OMOIOTHUECKOe IeUCTBUE BUAMMOTIO,
yIbTPaUOIETOBOIO U PEHTTEHOBCKOTO M3ITyYeHHUH, €CTECTBEHHBIM paIuOaKTUBHBIN

(G oH, KOCMUYECKHE JTyYH, paJH0aKTUBHOE U3TyUeHHE IPUPOAHBIX MUHEPAJIOB, IEHCTBUE
PallMOAaKTUBHBIX M3JTyUYEHHH HAa OPraHU3M 4YelloBeKa), U 3TOM MEPEBOINUTh
MPAKTHYECKYIO 3a/1auy B yUeOHYIO0, BbIIETATh CYLIECTBEHHbIE CBOWCTBA (TIPU3HAKH)
(bu3nUecKux SBICHUIA;

OIHCHIBATh U3yUEHHbIE CBOICTBA Tel U (PU3NUECKUE SABIICHUS, UCIIONb3Ys PU3NUECKHE
BEJIMYMHBI (CPEIHAS U MTHOBEHHAs! CKOPOCTb Tejla P HEPABHOMEPHOM JIBUYKEHUH,
YCKOpEHUE, IEPEMEILCHUE, IIyTh, YIJIOBas CKOPOCTh, CHJIa TPEHUS, CHJIa YIIPYTOCTH, CHJIa
TSKECTH, YCKOPEHHE CBOOOTHOTO Ta/ICHHs, BEC TeJa, UMITYJIbC Tella, UMITYJIbC CUIIbI,
MexaHuyecKkas paboTa ¥ MOIIHOCTb, TOTEHLUATbHASI SHEPTUs TeJla, IOJHATOrO HaJ
MTOBEPXHOCTBIO 3€MJI, [IOTEHLUAIbHAS DHEPI U CKATOM IIPYIKUHBI, KHHETUYECKAs
SHEprus, MoJHasg MEXaHUYecKas SHEprusi, IEpUoJl U 4acToTa KojeOaHuM, IJIMHA BOJIHBI,
I'POMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTeNb MIPEIOMIICHUS CPEbl),
IIPY OMMCAHUHU MTPABHIIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3YEMBIX BEJIHUNH,
0003HAaYeHUS U eTUHMIIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (DOPMYJIBI, CBSA3BIBAIOIINE
JTaHHYI0 (PU3MUECKYIO BETUUNUHY C JPYTMMH BETMYMHAMU, CTPOUTDH rpapuKu U3yUEeHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA Tell, GU3NYECKUE SIBJICHUS U MPOLIECCHI, UCTIOIb3Ys 3aKOH
COXpaHEHUs YHEPTUH, 3aKOH BCEMUPHOTI'O TATOTEHUs, IPUHIUII CYTIEPIIO3ULIUU CUIL,
MIPUHIUI OTHOCUTEIBHOCTH [ 'anuiiest, 3akoHbl Hbr0TOHA, 3aKOH COXpaHEHHs UMITYJIbCA,
3aKOHBI OTPAKECHUS U NIPEJIOMIICHHUS CBETA, 3aKOHBI COXPAHEHM 3apsA0BOr0 U MacCOBOTO
qrcesl IpU SAEPHBIX PEaKIUIX, IPU ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U
3alKCBIBATH €70 MATEMAaTUYECKOE BBIPAKECHHUE;

OOBACHATH PU3NYECKUE MPOIIECCH] U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTYalUil
[IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH IPUYMHHO-CIIEACTBEHHBIE CBS3H,
CTPOUTH 00bICHEHUE U3 2—3 JTOTUYECKHUX IIaroB ¢ ONOopoil Ha 2—3 U3y4YeHHBIX CBOMCTBA
¢busnueckux SBICHUH, PU3NUIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peliaTh pacyeTHbIE 3aaui (ONUparoIrecs Ha CUCTEMY U3 2—3 ypaBHEHMI ), UCTIOIb3YsI
3aKOHBI ¥ (POPMYJIBI, CBSA3BIBAIOIIME (PU3MUECKUE BETUUMHBI: HA OCHOBE aHAJIM3a YCIOBHS
3a]1auM 3alKChIBaTh KPaTKOE yCIIOBUE, BBISBIATH HEOCTAIOIINE WIH U30BITOYHbBIE



JlaHHBIE, BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PEIICHUSs, IPOBOAUTH
pacyeThl ¥ OIIEHUBATh PEATUCTUIHOCTD IMOTyUYSHHOTO 3HAUCHUS (PH3MUECKON BEINIHHEI,
pacro3HaBathb MpoOJIeMbl, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIN (PU3NIECKUX METOJIOB,
WCTIONB3Ys ONMCAHHUE MUCCIICIOBAHMS, BBIICIATE TIPOBEPSEMOE TIPEATIONIOKEHHE,
OLIEHUBATh MIPABUIBHOCTD MOPsKA IPOBEJCHUS UCCIIEIOBaHMS, AeIaTh BEIBOIbI,
MHTEPIPETHPOBATH PE3YJIbTAThl HAOIIOICHUH U OTIBITOB;

MIPOBOJIUTH OMBITHI MO HAOIOICHHUIO (PU3HMUECKUX SBICHUN MU (PU3MUECKUX CBOMCTB TeI
(m3y4eHue BTOporo 3akoHa HproTOHa, 3aKOHA COXpaHEHUS SHEPTUH, 3aBUCUMOCTb
nepuoJia KojaeOaHui Mpy>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKHUHBI U
HE3aBUCHMOCTB OT aMIUTUTYIbl MAJIBIX KOJeOaHHA, TPSIMOJITMHEHHOE PACcIIPOCTPAHEHNE
CBETa, pasokKeHHue OeI0ro CBeTa B CIEKTpP, U3yYeHUE CBOMCTB N300paykeHHs B IIIOCKOM
3epKaJie U CBOMCTB M300paKeHUs MIpeMETa B COOMparoIeH JTMH3e, HAOII0ICHHE
CIUTOLIHBIX U JINHEHYAThIX CIIEKTPOB M3IyYCHHS): CAMOCTOSTEIILHO COOMPATh YCTAHOBKY
13 U30BITOYHOTO HaOOpa 000pyIOBaHMS, OITMCHIBATH XOJI OIBITA M €r0 Pe3yJIbTaTHI,
(bopMyIMpOBATH BBIBOKI;

MIPOBOIUTH MTPH HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTIpeICIIsis CpeiHee
3HAYEHUE U3MEPSAEeMOi BeIMUMHBI ((POKYCHOE pacCTOSTHHE COOUPAIOIIEH JIMH3bI),
000CHOBBIBAThH BEIOOP crioco0a u3MepeHus (M3MEPUTETLHOTO TTPHOopa);

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH C HCIIOJIB30BaHUEM
MPSIMBIX U3MEPEHH (3aBUCIMOCTb ITyTH OT BPEMEHH MPH PABHOYCKOPEHHOM JIBHKECHUH
0e3 HayaJIbHON CKOPOCTH, Iepro/ia KojaeOaHHi MaTeMaTHUYEeCKOTO MasiTHUKA OT JUTUHBI
HUTH, 3aBUCHMOCTH yTJIa OTPAKEHHSI CBETa OT yIJjla MaJCHUs U yIia MPEeTOMIICHHS OT
yIJ1a majieHus): IUIaHUPOBaTh UCCIIE0BAaHUE, CAMOCTOSATENILHO COOMPATh YCTAHOBKY,
(UKCUPOBATH PE3yIBTATH OJTYYCHHONW 3aBUCUMOCTH (DH3MUYECKIX BEJINYHH B BUJIC
TabIuI ¥ TpaduKOB, AeTaTh BEIBOABI 110 pe3yJIbTaTaM UCCIIEI0BaHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPECHHUS (PU3NICCKUX BEITUUNH (CPETHSS CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBH)KEHHH, YCKOPEHHE CBOOOIHOTO MaIeHus,
KECTKOCTb MPYKHUHBI, KOIPPUIIMEHT TPEHUS CKOIBbKEHUs, MeXaHndeckas pabora u
MOIITHOCTb, YaCTOTa U NMEPUO/I KOJIeOaHNH MaTeMaTUYECKOTO U MPYKUHHOTO MasiTHUKOB,
OTITUYECKAs CHJIa COOMPAFOIIEH JTMH3BI, paAHOAKTHBHEIN (POH): TUTAHUPOBATh U3MEPEHUS,
coOHpaTh FIKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATh U3MEPEHUS, CIIEIYs
MIPEUIOKEHHON MHCTPYKITUH, BEIYUCIISATH 3HAUCHHE BEJTMYMHBI i aHATU3UPOBATh
MOJTyYeHHBIE PE3YJIbTAThl C YUETOM 33JaHHOM MOTPETHOCTH U3MEPEHUI;

co0JII0AaTh MpaBUIia TEXHUKHU 0€30IaCHOCTH MpHU padoTe ¢ 1a00paTOPHBIM
000py/1I0BaHUEM;

pa3nuyaTh OCHOBHBIC MPU3HAKH M3YYCHHBIX (PHM3MUECKUX MOJIeNeii: MaTepruabHas TOUKa,
a0COJIOTHO TBEpAOE TEJI0, TOUCUHBIM HCTOYHUK CBETA, Ty, TOHKas JIMH3A, IJIaHEeTapHas
MOJIENTb aTOMa, HyKJIOHHAsI MOJIENTb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPUHIHIIBI IEHCTBUS N3yUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOICTB
C ONIOPOH Ha X ONHUCAHUSA (B TOM YHUCIIE: CIIUJOMETP, TaTINKA TOJIOKECHHUS, PACCTOSTHHS
U YCKOpPEHHsI, paKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToanmapaT, ONTHIECKUE CBETOBOIBI,
CIIEKTPOCKOTI, IO3UMETP, Kamepa BuiibcoHa), HCTIONB3ysl 3HAHUS O CBOMCTBAX
¢bu3nueckux ABICHUNA U HEOOXOUMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

WCTIOJTB30BaTh CXEMBI 1 CXeMaTHYHBIC PUCYHKH N3YYCHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENIBHBIX MPUOOPOB U TEXHOJIOTHUECKUX MPOIIECCOB MPH PEIICHUH yueOHO-
MPAaKTUYECKUX 3a/1a4, ONITUYECKUAE CXEMBI ISl TIOCTPOCHUS H300paKEeHUH B TNIOCKOM
3epKajie ¥ coOuparolei JT1uHs3e;

MIPUBOUTH MPUMEPHI (HAXOIUTh HHPOPMAIUIO O TPUMEPaX) MPAKTUUECKOTO
MCTIOJIb30BaHUS (PU3MUECKUX 3HAHUH B MOBCETHEBHOM KU3HU JUIs 0OecreueHHs
0€301acHOCTH MpH 0OpalleHny ¢ TpudopaMu U TEXHUUECKUMHU YCTPONCTBaMH,
COXpAHEHHUs 3/I0POBbS U COOIIOACHUS HOPM SKOJIOTHUECKOTO MOBEICHHSI B OKPY KaIOIIeH
cpene;



OCYILECTBIATH MOMCK HH(pOpMAIMK (PU3UIECKOTO COACPIKaHUS B MHTEPHETE,
CaMOCTOSITENTLHO (POPMYIIUPYS TOUCKOBBIH 3aIpOC, HAXOUTH IMTYTH OINPEAETICHUS
JOCTOBEPHOCTH MOJIYUYSHHON HMH(pOpMAIMK HAa OCHOBE UMEIOILINXCS 3HAHUN U
JOTIOJTHUTENBHBIX HCTOYHHUKOB;

MCIIOJIb30BaTh MPH BBHIOIHEHUHU YUEOHBIX 3aJaHUH HAYyYHO-TIOMYJISIPHYIO JTUTEPATYPY
(bu3HYECKOTO COoJiepKaHUs, CIPaBOUHbIE MaTepHalIbl, pecypchl ceTh HTepHeT, Bi1aieTh
preMaMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHusl HHPOPMALIUU U3 OJHOM
3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE MMCHbMEHHBIEC U YCTHBIE COOOILIEHHS Ha OCHOBE MH(pOPMAILIUU U3

HECKOJIbKMX UCTOYHUKOB (PU3UYECKOTO COJECpPKaHUS, MyOINYHO IPEICTABISAT
pe3yabTaThl IPOCKTHOM WM UCCIIEA0BATEIIBCKOM AEATEIIBHOCTH, IIPU 3TOM I'PAMOTHO
MCIOJIb30BaTh U3YUYEHHBIN MOHATUHHBIN anmapaT U3y4yaeMoro paszzena GU3NKu 1
COIIPOBOKAAThH BBICTYIICHUE TPE3EHTALUEH ¢ yUeTOM 0COOEHHOCTE! ay JTUTOPUHU

CBEPCTHHUKOB.
TemaTu4eckoe MIIaHUPOBAHUE
9-ii KJ1acc
Kosan4yecTBo 4acoB DJIeKTPOHHbIE
Ne [ HammenoBanue (uadpoBbIE)
1/ | pasieloB HTeM | Beer | KonTpoasbnbi | [IpakTudeckn 06pazoBaTeILHBIE
| HporpamMMBbI 0 e padoThI e paéoTnbI pecypebl
Pa3zgen 1. Mexanuueckue siBJICHHUSA
Mexanuueckoe Bubnuomexa ©®I'UC «Mos
11 NBIDKEHHUE U 10 ] wxona» — lesson.academy-
" | criocoOsI ero content.myschool.edu.ru/03/
OIMUCaHUs 09
BaanmoneiicTaue Qusuxa, 9 knacc, PI'AOY
1.2 e 20 1 3 10 «Axademus
Munnpocsewenusi Poccuuy
3aKOHBI
1.3 10 3
COXpaHEHUs
Uroro no pazaeny 40

Pa3zgen 2. Mexannuyeckue KoOJe0aHUA U BOJTHBI
Mexannueckue

2.1 7 3
KoJIeOaHus
Mexannueckue

2.2 8 1 3
BOJIHBI. 3BYK

Uroro no pazaeny 15

Pa3nen 3. DuekTrpoMarauTHoe

I10JI€ U JIEKTPOMAIrHUTHBIC BOJTHBI

3.1

ONEKTPOMarHuTHO
e rmojie u
AJIEKTPOMAarHUTHBI

6

2




€ BOJIHBI

Uroro no pazaeny

Pa3nen 4. CBeToBbI€e ABJIEHUSA

3aKoHBI

4.1 | pactipocTpanenust |6 2
cBeTa
JInn3bl 1

4.2 | onTUuyecKue 6 3
1110)2 (010} 0) 3
Paznoxenue

4.3 | 6enoro cera B 3 2
CHEKTpP

Hroro no pazneny 15

Pa3nen 5. KBanToBbI€ IBJIEHU
Hcnyckanue n

5.1 | mornomenue 4 1
CBETa aTOMOM

59 Crpoenue 6 ]
ATOMHOTO si/Ipa

5.3 | SAnepubie peakuuu | 7 1

Hroro no pasaeny 17

Pa3nea 6. [loBTopuTe1bH0-0000111a101M I MOYJIb

[ToBTOpEeHue n
0000111IEHNE
6.1 | conepxanus

7-9-11 knacc

Kypca HU3MKH 32

Htoro no pazneny

OBIIEE
KOJIMYECTBO
YACOB IO
[TPOTPAMME

102

27
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