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MNOACHUTEJIbBHAS 3AITMCKA

ConeprkaHue nporpaMMbl HalIpaBIeHO Ha (POPMUPOBAHHUE €CTECTBEHHOHAYYHOM IPaMOTHOCTH YYaILUXCS U
OpraHu3aIIo U3y4YeHUs: (PU3MKU Ha JeSITeIbHOCTHON OCHOBE. B Hell yUUTHIBaIOTCS BO3MOXKHOCTH MTPEIMETA
B peanu3auuu TpedoBanuii PI'OC OO0 k miaaHupyeMbIM JTHYHOCTHBIM U METAIPEMETHBIM PE3YJIbTaTaM
00yueHus, a TAK)KEe MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUYHBIX YYEOHBIX IIPEIMETOB Ha YPOBHE
OCHOBHOTO O0IIIer0 00pa3oBaHusl.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

Kypc puszuku — cucremooOpa3yrominii Jyisi €CTECTBEHHOHAYYHBIX YI€OHBIX TPEIMETOB, TOCKOIBKY
busznyecKre 3aKOHBI JISKAT B OCHOBE TIPOIIECCOB U SBICHUH, N3y9aeMbIX XUMHUEH, OMOJIOTHEH, aCTPOHOMUEH
u ¢usnueckoi reorpadueii. Pu3nka — ITO MPEAMET, KOTOPHIH HE TOJIBKO BHOCHUT OCHOBHOM BKJIAJI B
€CTECTBCHHOHAYYHYIO KapTHHY MHPA, HO U TMPEJOCTABIISCT HanboJee siCHbIe 00pa3Ibl MPUMEHECHUS HAyYHOTO
METO/Ia TIO3HAHMSI, T.€. CII0CO0a MOIYICHHS TOCTOBEPHBIX 3HaHMIA 0 Mupe. Hakowner, ¢puzuka — 310
MpPEAMET, KOTOPBI HAPSALY C APYTUMHU €CTECTBEHHOHAYYHBIMU MPEAMETaMU JOJIKEH JAaTh MIKOJIbHUKAM
IPEJICTaBICHUE 00 YBJICKATEILHOCTH HAYYHOTO UCCIICIOBAHUS U PAJOCTH CAMOCTOSTEILHOTO OTKPBITHUS
HOBOT'O 3HAHMUSI.

OpHa 13 MIaBHBIX 33/1a4 PU3NIECKOT0 00pa30BaHUs B CTPYKType O00IIero oOpa3oBaHus COCTOUT B
(dbopMUPOBAHUN €CTECTBEHHOHAYYHOU IPaMOTHOCTH M MHTEpeca K HayKe Yy OCHOBHOM Macchl 00y4aromuxcs,
KOTOpBIE B JalIbHENIIIeM OyIyT 3aHTHI B CAaMBIX pa3HO 00pa3HbIX cdepax nestenbHocTH. Ho He MeHee
BAYKHOM 3aJ1a4eil sIBJSETCS BBISBICHUE U MOATOTOBKA TAJaHTIMBBIX MOJIOJBIX JHOJEH I MPOJIOKEHHS
o0pa3oBaHUs U JalbHEHIIEH MpoecCHOHANBHON IeATEeTHbHOCTH B 00JaCTH €CTECTBEHHOHAYYHBIX
UCCJICIOBAaHUM U CO3JaHUH HOBBIX TeXHONIOTUN. COrIacHO MPUHATOMY B MEXIYHAPOJIHOM COOOIIECTBE
onpeneneHuto, EctecTBeHHOHayYHast TPaMOTHOCTB — 3TO CITOCOOHOCTH YeNIOBEKA 3aHUMATh aKTUBHYIO TPaK-
JAHCKYIO TTO3HITUIO 10 OOIIECTBEHHO 3HAYUMBIM BOTIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMHU HayKaMH, U €ro
TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UJIessMHU. HaydHO rpaMOTHBIN 4€TOBEK CTPEMUTCS
y4acTBOBATh B apTYMEHTHPOBAHHOM OOCYKJIEHUU MPOOIIEM, OTHOCSAIIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHSIM, 4TO TPEOYET OT HEro CISAYIOMNUX KOMIIETEeHTHOCTEH:

— HaY4YHO O0OBICHATH SIBJICHHA,
— OIICHUBATh U MTIOHUMAThb OCOOCHHOCTH HAaY4YHOI'O UCCIICAOBAaHUA,
— HHTCPpHPCTUPOBATHL JaHHBIC U UCIIOJIB30BATh HAYUYHBIC JOKA3aTCIILCTBA AJId TOJTYUCHUS BHIBOJOB.

N3ydenue pus3nku ciocoOHO BHECTH pelIalomnii BKIaJ B JOPMUPOBAHUE €CTECTBEHHOHAYYHON
TPAaMOTHOCTH OOYJarOITUXCS.

HEJN N3YYEHUSA YYEBHOI'O IPEJIMETA «®PU3UKA»

Lenu n3yyenus (HU3MKU Ha ypOBHE OCHOBHOI'O 00I11ero o0pa3oBaHus onpeaeneHs! B Konnenuun
npenojiaBaHus yueoHoro npenmera «®dusnka» B 00pa3zoBareibHbIX opranusanusax Poccuiickoit @eneparnuu,
peanu3yomux OCHOBHBIE 00111e00pazoBaTeIbHbIE IPOrPaMMbl, YTBEpKAEHHON petienneM Kosuternn
MunucrepcrBa npocserienus: Poccuiickoit @eneparyn, npotokon ot 3 nexadbps 2019 r. Ne [TIK-4BH.

Henu nzydueHus: Gu3nKu:

— MnpuoOpeTeHrne HHTepeca U CTpeMIIeHUsI 00yUYaloIUXCsl K HAYYHOMY U3YYEHHUIO TPUPOIBI,

pa3sBUTHE HMX MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

— Pa3BUTHC HpGI[CTaBJIeHI/Iﬁ 0 HAYYHOM MCTOJC MMO3HAHUA U (I)OpMI/IPOBaHI/Ie HUCCICIOBATCIBCKOTO
OTHOIICHMHS K OKPYKaIOIIUM ABJICHUAM,



— (opMHUpOBaHME HAYYHOTO MUPOBO33PEHHUS KaK pe3ysbTaTa U3y4eHUsI OCHOB CTPOCHUS MaTEpPHH U
(dbyHIaMEHTATBHBIX 3aKOHOB (PU3HKHU;

— ¢opMHpOBaHUE MPEACTABICHUHN O POJIM (DU3UKH JIJIST Pa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHIL;

— pa3BHUTHE NPEACTABICHUI 0 BO3MOXKHBIX cepax Oyaymien mpoeccnoHaIbHOR e TeTbHOCTH,
CBSI3aHHOM C (PU3MKOM, MMOJITOTOBKA K JaTbHEHIIEMY O0Y4YEHHIO B 3TOM HAIlPaBICHUH.

JlocTr)keHHe ITUX 1eNiei Ha yPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus 00€CIICUNBACTCS PEIICHUEM
CIICIYIOIIMX 3a/1a4:

— an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHUHN BE€UICCTBA, O MEXAHNYCCKUX, TCIIJIOBBIX,
QJICKTPUYCCKUX, MAHUTHBIX U KBAHTOBLIX ABJICHUAX

— npuoOpEeTeHNE YMEHUN OIHUCHIBATh M OOBSICHATH (DU3MUECKUE SIBJICHUS C UCIIOJIb30BAHUEM
MOJTyYCHHBIX 3HAHUI;

— OCBOCHHE METOJIOB PEIICHHUS IIPOCTEHIINX PACYETHBIX 33/1a4 C UCTIOIB30BaHUEM (PH3UUECKUX
MOZEJIEH, TBOPUYECKUX U IIPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— Pa3BUTHUC YMGHI/Iﬁ Ha6J'IIOI[aTB INPpUPOAHBIC ABJICHUA U BBIIIOJIHATDL OIIBITHI, J'Ia60paTOpHBIe pa6OTI>I n
OKCHCPUMCHTAJIBHBIC UCCIICAOBAHUA C UCITIOJIB30BAHUEM U3MCPUTCIIbHBIX HpI/IGOpOB;

— OCBOCHHE MPUEMOB PabOTHI ¢ HHPOpPMAITUEH PUINIECKOTO COICPIKaHUS, BKITFOYast HH(OPMAIIUIO O
COBPEMEHHBIX JIOCTIKCHUAX (PU3UKH; aHATH3  KPUTUIECKOE OIICHUBaHKHE WH()OPMAIINU;

— 3HAKOMCTBO c0 chepamu MpodhecCHOHATTBHON AEATEIbHOCTH, CBA3aHHBIMU C (PU3UKOHU, U
COBPEMEHHBIMU TEXHOJIOTUSAMHU, OCHOBAHHBIMHU Ha JOCTHKEHUSIX (PU3MUECKON HAYKH.
MECTO YYEBHOI'O TIPEJJMETA «®U3UKA» B YYUEGHOM IIVTAHE

B cootBerctBun ¢ ®I'OC OO0 duzuka sBusercs 00s3aTeNbHBIM IPEAMETOM Ha YPOBHE OCHOBHOTO
o0miero oopazoBanus. JlaHHas mporpaMMa npeaycMaTpuBaeT u3yueHue Gu3nku Ha 6a30BoOM ypoBHE B 9
Kiacce B 006éMe 102 gaca 110 3 yaca B HEJEIIO.



COJEPKAHUE YYEBHOI'O IIPEAMETA

Pa3zgen 1. Mexanuueckue AIBJICHUSA

Mexanunueckoe nBrxenne. MarepuaibHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTh MEXaHUYECKOT O
JIBUKEHUs. PaBHOMEpHOE npsiMoIMHEHOE ABrKeHue. HepaBHOMEpHOE IPSIMOJIMHEMHOE IBUKEHUE.
CpenHsisi ¥ MTHOBEHHAsi CKOPOCTb TeJla TP HEPAaBHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHoyckopeHHOe npsiMonHeiiHoe BrkeHne. CBoOoiHoe nagenue. OnbiTel [anues.

PaBHOMEpHOE IBMKEHUE 110 OKpYKHOCTHU. [leproz u yactora oOpamenus. JInneitHas 1 yrioBasi CKOPOCTH.
LleHTpoCTpEMUTENBHOE YCKOPEHUE.

IIepseiit 3akoH Hprorona. Bropoit 3akon Hetorona. Tperuit 3akon Herorona. [Ipuanun cynepnosunuu
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHHs: Ciia TPEHUS! CKOIBKEHUS, CHJIa TPEHUS TIOKOSI, IPYTUe BUIBI
TpPEHMUSL.

Cuna TsDKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MajieHusl. J[BUyKeHUe miIaHeT
Bokpyr Connna (MC). [lepBast kocMudeckasi CKOpocTb. HeBecoMOCTh U meperpy3Ku.

PaBHOBecue marepuanbHOl TOUku. AGCOOTHO TBEP0E Tesno. PaBHOBEecHe TBEPIOTO Tela C 3aKPeTIEHHOM
OCbI0 BpauieHus. MomeHT cuiibl. LIeHTp TsbkecTu.

Nmnynsce tena. U3menenune nmnynsca. MiMiynbe cuiibl. 3aKOH COXpaHEHUsl UMITyJibca. PeakTuBHOE
neuxenne (MC).

Mexanunueckasi paboTa U MOIIHOCTh. PaboTa cui TskecTu, ynpyroctu, TpeHus CBsi3b SHEPTHH U pabOThI
[ToTeHumanbHas FHEPrus Tea, NOJHATOrO HaJl IOBEPXHOCTHIO 3eMid. [loTeHInanpHas sHeprus ckaToi
npyxusbsl. Kunetnueckas sHeprus. TeopeMa 0 KHHETUUECKOM SHEPTUU. 3aKOH COXPAHEHUS MEXAaHUYECKOU
JHEPTUU.

Hemoncmpayuu

Habmtoienne MexaHn4ecKoro ABM)KEHUS Tella OTHOCUTEIBHO Pa3HbIX TeN OTCUéTa

CpaBHeHME MyTel U TPACKTOPUI JBUKEHUS OJHOTO U TOTO JK€ Tela OTHOCUTENIBHO Pa3HbIX TE OTCUETA
N3mepenne CKoOpoCTH U YCKOPEHUS IPSIMOJIMHEUHOTO JIBUKEHUS

HccnenoBanne NMpu3HAKOB PAaBHOYCKOPEHHOTO JBUKEHUS

o s wn e

Habmtoienue NBHKEHUS Tela 1Mo OKPY>KHOCTH
6. HalirroteHne MexaHU9IeCKUX SBJICHHH, IPOUCXOSIINX B cucTeMe oTcuéTa «Temexkay mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHHU OTHOCUTENLHO KaOMHeTa (hU3UKU
7. 3aBUCHMOCTH YCKOPEHHUSI TeJla OT MACCHI TeJla M ICUCTBYIOIICH Ha HETO CHJIIBI
8. HabmroneHue paBeHCTBa CUJI PU B3aUMOJICHCTBUU Tell
9. HM3mMeHeHue Beca Teja MpU YCKOPEHHOM JBHKECHUU
10.ITlepenaua umnysnbca Mpu B3aUMOJICUCTBUM TeIl
11.ITpeobpazoBanust YHEPTUH MPU B3AUMOJACHCTBUU TEI
12.CoxpaHeHue uMIyibca Mpu HEYIPYroM B3aUMOIECTBUI
13.CoxpaHeHue UMITylIbca TP a0COTIOTHO YIIPYTrOM B3aUMOICHCTBUN
14.HaGnroneHne peakTUBHOTO JIBHKCHHS
15. CoxpaHeHHEe MEXaHMYECKOW SHEPTUH MPH CBOOOTHOM Ta/ICHUH

16. CoxpaHeHrE MEXaHUYECKOW SHEPTUU NP IBUKEHUU TeJIa MO JSHCTBUEM NIPYKUHBI

Jlabopamopnuvie padbomot u onvimol

1. KonctpynpoBaHue TpakTa JUIsl pa3roHa U AaJbHEHIIEr0 paBHOMEPHOTO IBUYKEHUS IIapUKa WIIN
TEJICKKU

2. Omnpenenenne cpeHe CKOPOCTU CKOJIbKEHUS OpyCKa MM JBUKEHHSI IapyKa [0 HAKJIOHHON



TUIOCKOCTH

3. Ormpenenenue ycKOpeHUs Tela pH PaBHOYCKOPEHHOM JBM)KEHHH TI0 HAKJIIOHHOM MIIOCKOCTH

4. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBM)KEHUU 0€3 HaualbHOM
CKOpOCTH

5. IIpoBepka runoTesbl: eciiy IpU PAaBHOYCKOPEHHOM JIBUKEHUU 0€3 Ha4albHON CKOPOCTH ITyTH OTHOCSATCS
KaK psii HEUYETHBIX YHCEJI, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJUHAKOBBI

6. HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHHS OT CUIIbl HOPMAJIBHOTO 1aBJICHUS

7. Onpenenenne ko3P puIeHTa TPEHUS CKOJIbKCHUS

8. Omnpenenenue xECTKOCTH MPY>KUHBI

9. Omnpenenenue pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JABMXKEHUU TeJla IO TOPU30HTAIBHOM
MOBEPXHOCTHU

10.Onpenenenue paboThl CUIIbI YIPYTOCTH IPU NOIBEME Ipy3a ¢ UCHOIB30BaHUEM HEMOBUKHOTO U
MOJIBUYKHOTO OJIOKOB

11.M3yueHue 3aKk0Ha COXpaHEHUS SHEPTUN

Pasznen 2. MexaHu4eckue K0JIe0aHUA U BOJIHBI

KonebarenbHoe aBuxenne. OCHOBHbIE XapaKTEPUCTUKU KOJeOaHUil: Iepuol, 4acToTa, aMIUIUTY/ 1a.
MaremaTtuueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpalieHre snepruu npu KojaedareabHOM ABUKEHUU.
3aryxaromue Koyebanus. BeinyxaeHHbie konebanus. Pezonanc. Mexanndeckue BoiaHbl. CBOHCTBA
MEXaHU4YEeCKUX BOJIH. [Ipo osbHBIE M TONEpeYHbIe BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH €€ paCIIPOCTPAHEHHS.
MexaHuueckre BOJIHbBI B TBEPAOM Telie, celicMuueckue BostHbl (MC).

3Byk. ' pomMKoCTh 3ByKa 1 BbicoTa TOHA. OTpakeHue 3ByKa. IHppa3ByK U yJIbTpa3BYK.

Hemoncmpayuu

1. Habmronenue xoneOaHuii TeJ Mo IEUCTBUEM CHIIBI TSHKECTH M CUJITBI YIIPYTOCTH
2. HaGmroienme konebaHuii Tpy3a Ha HUTH U Ha IPYKUHE

3. HaGmroienue BBIHYKICHHBIX KOJICOAHUH B pe30HaHCca

4. PacripocTpaHeHne Npo0IbHBIX U MONEPEYHbIX BOJIH (Ha MOJEIN)

5. HabmroieHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOThI

6. AKycTHUecKuil pe30HaHC

Jlabopamopuvie pabomul u onvimol

1. Onpenenenue 4acToThl U IEpHOJia KoJIeOaHUH MaTeMaTHYECKOI0 MassTHUKA

2. OmpenienieHre YaCTOTHI M TIEpro/1a KoJeOaHU MPYKUHHOTO MasiTHAKA

3. UccnemoBanne 3aBUCHMOCTH TIEpHO/1a KOJIeOaHHH TOIBEIIEHHOTO K HUTH I'Py3a OT JUIMHBI HUTH

4. ViccnenoBaHue 3aBUCHIMOCTH TIEpH0/1a KoJeOaHM MPYKWHHOTO MasTHUKA OT MacChl TPy3a

5. IIpoBepka HE3aBHCUMOCTH TIEpHOIa KOJIeOaHU TPy3a, MMOABEIICHHOTO K HUTH, OT MacChl TPy3a

6. OTBITH, IEMOHCTPUPYIOIINE 3aBUCHMOCTb ITEpHO/Ia KoJIeOaHUi MPYKMHHOTO MasiTHAKA OT MacChl Tpy3a
Y KECTKOCTH IIPYKUHBI

7. I3mepeHne yCKOpEeHUs: CBOOOHOTO MaAeHUS

Pa3nes 3. DileKTPOMAarHUTHOE 10Jie U 3J1eKTPOMAarHUTHbIE BOJIHbBI

DJIEKTPOMArHuTHOE ToJIe. DJIEKTPOMArHuTHbhIE BOIHBI. CBOMCTBA 3J€KTPOMAarHUTHBIX BOJIH [Ikana
3JIEKTPOMArHUTHBIX BOJIH. Vcnoiap30BaHNe 37I€KTPOMAarHUTHBIX BOJIH U1 COTOBOI CBSI3U.
DnekTpoMarauTHasi npupojaa ceera. CkopocTh cBeTa. BonHOBbBIE CBOICTBA CBETA.

Jemoncmpayuu
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH
2. BonHOBEIC CBOICTBA CBETA



Jlabopamopnuvie padbomot u onvimol

1. 3y4eHue cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOMIILHOTO TeedoHa

Pasznea 4. CBeToBbI€E ABJICHNSA

JlyueBas monens cBera. Mctounuku ceeta. [IpsmonuneiiHoe pacnipocTpaHeHue cBera. 3atmenus ComiHua u
JIyns1. Otpaxkenue ceta. [1mockoe 3epkano. 3aKoH OTpakeHUs CBETA.

[Ipenomiienue cBeta. 3aKoH npenomMieHus ceera. [loaHoe BHyTpeHHee oTpakeHue cBeta. Mcnonb3oBanue
IMMOJIHOI'O BHYTPCHHET'O OTPAKCHHUA B OIITUYCCKUX CBCTOBOJAX.

Jlunza. Xox nydeit B nuH3e. OnTuyeckas cucreMa goroanmnapara, MEKpockona u Teneckona (MC). I'ma3
KaK ONTHYECKas cuctema. bin3opykocTs U 1aIbHO30PKOCTb.

Paznoxenue 6enoro csera B criektp. OnbiTel HptoToHa. ClioskeHUe CIIEKTpalbHBIX IIBETOB. Jlucnepcus
CBeTa.

Hemoncmpayuu

[TpsMonuHeiHOe pacipoCcTpaHEHHUE CBETA.

OtpaxeHue cBerta.

[Tony4yenue n3o0paxkeHUi B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
ITpenomienue cera.

OnTu4eckuii CBETOBO/I.

Xon yueit B coOMparoiei JImH3e.

Xoq sIydel B pacCEeUBAIOIIEH JINH3E.

N ok v

[Tonryuenne n300pakxeHUi C MOMOILBIO JIMH3.

©

[TpuHumn neficTBus goroanmnapaTa, MUKpPOCKONA U TEJIECKOIIA.
10.Mopens rinasa.

11. Pa3nosxeHue 6eoro CBeTa B CIIEKTP.

12.TlonyueHue 6e0ro CBETa NP CIIOKEHUH CBETA PAa3HbIX IIBETOB.

Jlabopamopnvie padomul u onvimol

1. MlccnenoBanue 3aBUCUMOCTH YIJla OTPAXKEHUSI CBETOBOTI'O JIyya OT yIJia naJileHusl.

2. I3yueHne XapaKTepUCTUK N300pakeHHsI TpeIMeTa B IUIOCKOM 3epKaJie.

3. UccnenoBanne 3aBUCHMOCTH yTJIa TIPEJIOMIICHHS CBETOBOTO JIy4ya OT yIJia TaIeHUs Ha TPAHUIIE «BO3IYX
—CTEKIIO».

4. TlonyueHnue n300pakxeHU# ¢ MOMOIIBIO0 COOMPAIOIIEH JTUH3BI

5. Onpenenenne POKYCHOTO paCCTOSHHS M ONTHYECKOW CHITBI CO OMPAFOIIEH JTHH3HI.

6. OTBITHI 11O Pa3JIOKEHUIO OEIIOTO CBETA B CIICKTP.

7. OIBITHI IO BOCIIpHATHUIO BETA ITPEAMETOB ITPU UX Ha6J'IIOJIGHI/II/I 4Ucpe3 UBECTOBLIC (1)I/IJ'H)TpI)I.

Pa3zgen 5. KBanroBbie siBJeHUA

OmneiTel Pesepdopaa u miianerapHas Mozens atoma. Mozens atoma bopa. Mcnyckanue u nmorjomieHue
ceera aromoM. KBaHTHI. JIMHEWYaThIE CIEKTPHI.

PannoaktuBHOCTH. Anb(a, 6eTa u rammanznydeHnus. CTpoeHrne aToMHOTo siapa. HykimonHas Monens
aTOMHOTO siapa. M30Tonsl.

PagnoakTtuBHbIe npeBpaieHus. llepron nomypacnaaa aTOMHBIX sIIED.

SAnepHble peakiy. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MAaCCOBOT'O YHCEN. DHEPIHUsl CBSI3U aTOMHBIX SAEP.
CBs13b Macchl ¥ dHepruu. Peaknuu cuaTes3a u aenenus sauep. Mcrounuku sueprun Comnnna u 38€31 (MC).

SAnepHas sHepreTuka. JlelicTBUs paJuOaKTUBHBIX U3JIy4€HNUI Ha )KuBble oprann3Msl (MC).

Hemoncmpayuu



1. CriekTpsl U3TyYEHUS U MOTJIOLIEHUSI.

2. CnexTpbl pa3InYHbIX Ta30B.

3. CriexTp BOIOpOAA.

4. HabmroieHue TpekoB B kamepe BunbcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINUX U3ITy4YCHHUH.

6. Peructpanus nu3nydeHus IpupOAHbIX MUHEPAJIOB U MPOJIYK TOB.

Jlabopamopmuvie pabomul u onvimol

1. HaGuroieHue CIUTOMIHBIX U IMHEHYAThIX CIIEKTPOB U3JTY4YCHUSI.

2. HccnenoBanue TPEKOB: H3MEPEHUE SHEPTUH YACTHUIIBI TIO TOP MO3HOMY TyTH (110 (hoTorpadusim).
3. 3mepenne paainoakTUBHOTO (OHA.

IToBTOpHTEIBLHO-00001IAKO NI MOAYJID

IToBTOpUTENBEHO-00001IAIONINI MOTYJIb IPEAHA3HAYEH JJIs1 CUCTEMATU3alui U 00001IeHNs IPEMETHOTO
COJIepKAaHUS U OIIbITA JIEATEbHOCTH, IPUOOPETEHHOIO IPU U3YYEHUHU BCEro Kypca GU3UKHU, a TaKxKe i
noAroToBKU K OCHOBHOMY rOCYJapCTBEHHOMY 9K3aMEHY MO (pU3MKe 11 00ydyaronuxcs, BbIOpaBIIUX 3TOT
y4eOHBIN ITpeIMeT.

[Ipu u3yyeHun JaHHOTO MOAYJISI PEATU3YIOTCSI U CUCTEMATU3UPYIOTCS BUABI AESITEILHOCTH, HA OCHOBE
KOTOPBIX 00ECIIEUNBAETCS JOCTUKEHHUE MTPEIMETHBIX U METAIIPEIMETHBIX IUIAHUPYEMBIX PE3YyJIbTaTOB
0o0yueHus1, GOpMHUPYETCSl ECTECTBEHHO-HAYYHAsI TPAMOTHOCTh: OCBOEHHE HAYYHBIX METO0B UCCIIEIOBAHUS
SIBIICHUI IPUPOBI 1 TEXHUKH, OBJIAJICHIE YMEHUSIMH OOBSACHATH (PU3NUYECKHE SBJICHUS, TIPUMCHSS
[IOJIy4YEHHbBIE 3HAHUS, PELIATh 33/1a4H, B TOM YHCJIE KaUeCTBEHHBIE U IKCIIEPUMEHTAJIbHbIE.

[TpuHIIMTIHATTBEHO JEATEIbBHOCTHBIN XapaKTep JAHHOTO pa3iesa peain3yeTcs 3a CUET TOro, YTO yJaluecs

BBITIOJIHAIOT 3aJaHHs, B KOTOPBIX UM IMPEAIAracTcs:

— Ha OCHOBC IMOJTYYCHHBIX 3HAHUI pacro3HaBaTb U HAYYHO OOBICHSATH (1)H31/I‘ICCKI/I€ SIBJICHUA B

OKpY’Karolen Mpupo/Jie ¥ MOBCEAHEBHOM KU3HU;

— HCII0JIB30BAaTh HAYYHbBIC METO/AbI UCCIICIOBAHUS (1)I/13I/I‘-ICCKI/IX 5[BJ'I€HI/II71, B TOM YHUCJIC JJI IIPOBEPKU

TUIIOTE3 U NOJYUCHUA TCOPCTUUCCKHUX BBIBOIOB,

— OOBACHATH HAaYYHBIC OCHOBBI Han0oJIee BaXKHBIX I[OCTI/I)KGHI/II\/'I COBPCMCHHBIX TCXHOHOFHﬁ,
HAIpuMeEp, NPaKTUICCKOro UCIIOJIb30BaHUA PA3JIMYHbIX HCTOYHHUKOB SHEPIr HAa OCHOBE 3aKOHaA IIpPe-

BpalI€HUA U COXpPaHCHHA BCEX N3BECCTHBIX BUI0OB SGHEPTHUHU.

Kaxxias U3 TeM JaHHOTO pa3jiena BKIYaeT SKCIePUMEHTAIbHOE UCCIIeI0BaHie 0000IIaroIero
xapaktepa. Pazzien 3aBepiaeTcs MpoBeICHUEM TUATHOCTUYECKON U OLIEHOYHOM pabOThI 32 KypC OCHOBHOM
IIKOJIBI.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

N3zyuenne ¢pusuku B 9 Kilacce HampaBJIeHO HA TOCTHKEHHUE 00YJatOIUMHUCS TUYHOCTHBIX,
METaIPEIMETHBIX U IPEIMETHBIX PE3YJIbTaTOB OCBOCHHSI yU€OHOT0 NpeMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI
Ilampuomuueckoe 6ocnumanue:
— TMpPOSBIIEHUE UHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (pr3nueckoi HayKu;
— LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX (PU3UKOB.
I'pasicoanckoe u 0yxoeno-upascmeennoe gocnumanue:

— TI'OTOBHOCTb K aKTHBHOMY Y4YdCTHIO B 06CY}I(,Z[CHI/II/I O6H.[CCTB€HHO-3H&‘II/IMBIX N OTHYCCKUX HpO6JICM,
CBA3AaHHBIX C ITPAKTHYCCKHUM IIPUMCHCHUCM JOCTHXKEHU N (1)I/ISI/IKI/I;

— OCO3HAHHUEC BAXKHOCTH MOPAJIbHO-3TUYCCKUX IIPUHIUIIOB B ACATCIIbHOCTH y‘IéHOFO.
Icmemuueckoe socnumanue:

— BOCIIPpUATHUC 3CTCTUYCCKHX Ka4CCTB (1)14314%01(0171 HAayKH: eé TapMOHHUYHOI'O ITOCTPOCHUA, CTPOTOCTH,
TOYHOCTH, JaKOHUYHOCTH.

l[ermocmu HAYYHO20 NO3HAHUA:

— OCO3HaHME LIEHHOCTH (PHU3HUECKON HAYKH KaK MOLIHOI'O MHCTPYMEHTA [TO3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTUH, BaKHEHUILEH COCTABIISIONIEH KYJIbTYpPHI;

— pa3BHUTHE HayYHOH JIFOO03HATEIBHOCTH, MHTEPECA K HCCIIEI0BATENBCKOM e TETbHOCTH.
Dopmuposanue Kyabmypol 300p06bs U IMOYUOHATLHO20 OJ1A2ONOSIYUUA:

— OCO3HaHHe LIEHHOCTH 0e30MacHOro 00pasa JKU3HHU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
BKHOCTH TIpaBUJI 0€30MMaCHOTO IMOBEICHUsS Ha TPAHCIIOPTE, HA JOPOTaX, C JIEKTPUUECKUM U TETNIOBBIM
000pyI0BaHUEM B IOMAIIHUX YCJIOBHSIX;

— c(opmMHpOBaHHOCThH HaBbIKa pedIeKCUH, MPU3HAHNE CBOETO MpaBa Ha OMIMOKY M TaKOro e MpaBa y
APYroro 4eaoBeKa.

Tpyooeoe éocnumanue:

— aKTHBHOE y4aCTHE B PEIICHUH MPAKTUUECKHX 3aau (B paMKax CEMbH, LIKOJIbI, FOpOJia, Kpast)

TEXHOJIOTUYECKON M COIMANIbHOM HANPaBICHHOCTH, TPEOYIOIIKX B TOM UUCIIE U PU3NYECKUX 3HAHUM;
— HHTEepec K MPaKTUYECKOMY H3yUeHHUI0 Mpodeccuil, CBA3aHHBIX C (PU3UKOM.
JKonozuueckoe 6ocnumanue:

— OpHEHTalus Ha MpUMEeHEeHHe (PU3NUEeCKUX 3HaHUM AJIs pelIeHHs 3a7a4 B 00J1acTH OKpYyKarolien
Cpelibl, INIAHUPOBAHUS TOCTYIIKOB M OLIEHKH X BO3MOXHBIX ITOCJIEICTBUM JUIs1 OKPY KArOLIEN CPEJIbI;

— OCO3HaHHE TI00ATBHOTO XapaKTepa SKOJOTHYECKHX MPOOIEM U MyTel UX PeIIeHUs.
Aoanmayus odyuarouiecoca K U3MEeHAIOWUMCA YCA0BUAM COYUATbHOU U RPUPOOHOIL CPedbl:

— TOoTpeOHOCTh BO B3aUMOJICHCTBUY MPH BBHIIIOJHEHUH MCCIEIOBAHUI U TPOEKTOB (pr3nueckont
HaIIPaBJIEHHOCTH, OTKPBITOCTD OIIBITY U 3HAHUSM JPYTHX;

— IMOBBIIICHUC YPOBHA CBOEM KOMIIETEHTHOCTHU 4YCpe3 MPAKTUUCCKYIO ACATCIbHOCTD,

— MoTpeOHOCTh B GOPMUPOBAHUHU HOBBIX 3HAHUI, B TOM 4Kcie POPMYIUPOBATH UEH, TOHSATHS,



TUNOTE3bl 0 (U3NYECKUX OOBEKTaxX W SBJICHUSX;
— 0CO3HaHME 1e(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 00JaCTH (PU3HUKH;
— IUIaHUPOBAHME CBOETO PAa3BUTHUS B IPUOOPETEHUHN HOBBIX (DU3UUYECKUX 3HAHUA;

— CTpeMJICHUE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA M SKOHOMUKH, B TOM
YHCIIe ¢ UCTOJIb30BaHNEeM (PM3NYECKUX 3HAHUM;

— OIICHKA CBOMX JICUCTBHIA C YI4ETOM BIMSHUS HA OKPYKAIOIIYIO CPEMY, BO3SMOKHBIX TTI00ATBHBIX
OCJIENCTBUI.
METAIIPEJMETHBIE PE3YJIBTATHBI
YHuBepcanbHble TO3HABATEIIbHBIC ICUCTBUSA
Ba3zoevie nocuueckue oeiicmeun:
— BBISBIIATH U XapaKTEePU30BaTh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBJICHMUIA);
— yCTaHaBIIMBAaTh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMKU, OCHOBAHUS JIJIs1 0000IEHNs U CPaBHEHUS;

— BBIABJIATb 3dKOHOMCPHOCTHU U ITPOTHUBOPCYHA B PpaCCMATPUBACMBIX (I)aKTaX, JaHHBIX 1 Ha6J'IIO)IeHI/IHX,
OTHOCAIIHNXCA K (1)143qu0ng SIBJICHHUAM,

— BbIABJIATH NPUIUHHO-CIICACTBCHHBIC CBA3U IIPU U3YYCHHUU q)HSH‘{CCKI/IX SIBJICHUM U IIponIeCCoOB;
ACJIaTh BBIBOJbI C UCITOJIb30OBAHHUEM JCAYKTUBHBIX U MHAYKTHBHBIX YMO3aKJHO‘-ICHI/II\/JI, BBIABHUT'AaTh
TUITIOTE3bI O B3aUMOCBA3AX (1)I/ISI/I‘ICCKI/IX BCJINYNH,

— CaMOCTOSITENBHO BbIOMpaTh Cr1oco0 petieHus yueOHo# Gpu3ndeckoi 3a1aun (CpaBHEHHE HECKOIbKUX
BapUaHTOB PELIeHUs, BEIOOP Hanbosee NOIXOAALIET0 ¢ YIETOM CaMOCTOATENbHO BbIAEICHHBIX
KPUTEPUEB).

ba3zoevie uccnedoeamenvckue oeiicmeun:
— HCIHOJIb30BaTh BOIPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT IMO3HAHUS;

— HOPOBOAUTH IO CAMOCTOATCIIBHO COCTABJIICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (1)I/IBI/I‘IGCKI/II>'I
9KCIICPUMCHT, He0O0IbII0e HUCCICIOBAHUC (1)I/I3I/I‘-ICCKOI"O SABJICHUA,

— OLCHHMBATh HAa IPUMCHHUMOCTE U JOCTOBEPHOCTDH I/IH(l)OpMaHI/IIO, IMMOJIYYCHHYIO B XOA€ UCCICAOBAaHNA
HJIN OKCIICPUMCHTA,

— CaMoCTOATETHHO (GOPMYIUPOBATH 00OOIIEHUS U BEIBOBI IO Pe3yJIbTaTaM MPOBEAEHHOTO
HaOIIO/IEHUS, OTIBITA, UCCIICOBAHNUS;

— HPOTHO3UPOBATH BO3MOXKHOC ,HaJ'IBHeﬁHIee Pa3sBUTHC (I)I/I3I/I"IGCKI/IX IponecCcoB, a TAKKEC BBIABUT'ATH
MPEAIIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIOBHUAX U KOHTCKCTax.

Paooma c unghopmayuei:

— MPUMEHSATH Pa3TUYHbIE METObl, THCTPYMEHTHI U 3alIpOCHI MIPU NOUCKe U 0TOOpe HHGOpMaIIUU HIIN
JTAHHBIX ¢ Y4ETOM IPEITIOKEHHON yueOHOH (hHM3MUeCKOM 3a1a4H;

— aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH MH(POPMALIMIO PA3TUYHBIX BUJIOB U POPM
MpEeACTaBICHUS;

— CaMOCTOSTENILHO BBIOMPATH ONTUMAIIBHYIO (POPMY MPEACTABICHHUS WH(POPMALIUU U UILTIOCTPUPOBATH

peliaeMble 3a/1a4i HECTIOKHBIMH CXEeMaMHU, TuarpaMMaMu, HHOM rpa@uKkoil 1 uX KOMOMHALUSIMH.

YHuBepcaabHble KOMMYHUKATUBHBIE IEUCTBUSA



Obwenue:

— B XoJie 00CYyXIeHHs Y4eOHOTO MaTepualia, pe3yJbTaToB Ja0OPaTOPHBIX padOT U MPOEKTOB 33/1aBaTh
BOTIPOCHI IO CYIIECTBY OOCYKIa€MOH TEMbI M BBICKA3bIBaTh WICH, HAIICIICHHBIC HA PEIICHHUE 3a/1a4l U
noJiyiep kaHue 01aroxenaTeIbHOCTH OOLICHHUS;

— CONOCTaBJISATh CBOU CYXKICHUS C CY>KIECHUSMU JAPYTUX YUaCTHUKOB JHallora, OOHApyKUBATh
pas3iiniuuc u CXoaCTBO HO3HHHﬁ; BBIPpAXXAaTb CBOIO TOYKY 3PCHUS B YCTHBIX U IIMCbMCHHBIX TCKCTAX,
MyOJINYHO MPEACTABIATH PE3YJIbTATHI BHITOJTHEHHOTO (DU3MYECKOTO OIBITA (IKCIIEPUMEHTA,
HCCJIEIOBAHMS, IPOEKTA).

Coemecmnasn deamenvHocms (COmMpyoOHU4eCcmeo):

— IOHUMATh U UCIOJIb30BATh IPEUMYILIECTBA KOMaHAHON ¥ MHAUBHUIYaJIbHON pabOThI IPH PEIICHUN
KOHKpETHOU (hH3HUecKOil mpoOIeMbl;

— IIPUHUMATDb LCJIU COBMECTHOM ACATCIIbHOCTHU, OPIraHu30BbIBATH ,HeflCTBHH o €€ JOCTHUIKCHUIO:

pactpenenaTh PoH, 00CYKIaTh MPOIECCH M PE3YJIbTaThl COBMECTHOU paboThl; 00001MaTh MHCHHUS
HECKOJBKHUX JIIOJCH;

— BBIIIOJHATH CBOIO 4aCTb pa6OTI)I, A0CTUTasl KAYCCTBCHHOI'O pE3yJjibTaTa 110 CBOCMY HAIIPABJICHUIO U
KOOpAUHHPYS CBOU HeﬁCTBHH C ApYruMH YJICHAMU KOMaHIbI;

— OILICHMBATh KQUeCTBO CBOETO BKJI/1a B OOIIMI MPOIYKT IO KPUTEPHSIM, CAMOCTOSTEIILHO
chOpMYyIMPOBAHHBIM YIYaCTHHKAMH B3aUMOJICH CTBUS.

YHI/IBepCaJ'IBHBIe PCTYIISITUBHLBIC JEHCTBUSA
Camoopzauumuu}l:

— BBISABJIATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSAX, TPEOYIOMINX JIJIS peiieHus (PU3ndecKux
3HAHUM;

— OpPHUEHTUPOBATHCA B Pa3IMUYHBIX MOAXOJaX NPUHATHS PelIeHUul (MHIUBUAYaIbHOE, IPUHATHE
peleHus B TpyIIe, IPUHATHE PEIIeHUH rpymoil);

— CaMOCTOATCIIbHO COCTABJIATH AJITOPUTM PCIICHU A (I)I/I3I/I‘{eCKOI\/’I 3aJa4u WIIH I1J1aHa UCCIICA0OBAHUs C

y4ETOM MMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh MpeAIaracMble
BAPUAHTHI PEILICHUN;

— JenaTh BIOOP B OpaTh OTBETCTBEHHOCTH 3a pEIICHUE.
Camoxonmpons (peghnexcus):
— JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYAI[UH U MIpejiarath miaH e€ N3MEHECHNUS,

— OOBSICHATH IPUYMHBI TOCTHKEHUS (HEAOCTHKEHHS) PE3YIbTaTOB JEATEIbHOCTH, 1aBaTh OLICHKY
pUOOPETEHHOMY OTIBITY;

— BHOCHUTB KOPPEKTHUBBHI B ICATEILHOCTH (B TOM YHUCIIE B XOJ] BHITTOJIHEHUS (PU3HMUECKOTO UCCIIEIOBAHUS
WIN TIPOEKTa) Ha OCHOBE HOBBIX 00OCTOSITEIBCTB, H3MEHUBIINXCSI CUTYallMi, YCTAHOBICHHBIX OIIUOOK,
BO3HMKIIUX TPYIHOCTEH;

— OIICHUBATb COOTBCTCTBUC PE3YyJibTaTa LCIIN U YCIIOBUAM.

3M0uu0HaJlebll7 UHmMEeN1eKm:

— CTaBUTh ceOsl Ha MECTO APYTOro YeJoBeKa B XO/€ CIopa WM JUCKYCCUU Ha HAYYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.



Ilpunamue cedn u opyzux:

— MpU3HABaTh CBOE MPaBO Ha OMIMOKY MPH pelieHnH (PU3NUECKHUX 3a]a4 WK B YTBEPKICHHUIX Ha
Hay4YHBIE TEMBI U TAKOE K€ MPaBO APYToOro.

INPEJIMETHBIE PE3YJIbTATDBI

[IpenMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE OJIKHBI OTpakaTh CHOPMUPOBAHHOCTD y 00YUAIOIIUXCS
YMEHHUIA:

— HCIIOJIb30BATh MOHATHS: CUCTEMA OTCUETA, MaTepualbHasi TOUKa, TPAEKTOPHS, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBMKEHUS, Nedopmanus (ynpyras, IiIacTu4eckas), TpeHHe, HEeHTPOCTPEMUTEIBHOE
YCKOpEHHUE, HEBECOMOCTb U MEPETPY3KH; LIEHTP TSHKECTH; a0COIIOTHO TBEPIOE TEJO, LIEHTP TSHKECTU
TBEPAOrO Tella, paBHOBECHE; MEXaHUYECKUE KOJIeOaHHs U BOJHBI, 3BYK, HH(PPa3BYK U YIbTPa3BYK;
ANEKTPOMArHUTHBIEC BOJIHBI, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JallbHO30PKOCTh,
CHEKTpPbI UCITYCKaHUs U MOTJIOLIEHUS; alb(da, 6eTa 1 raMMa-u3J1ydeHus, U30TOIb, SiAepHas YJHEPreTHKA;

— pas3nauyarth ABJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSAMOJIMHENHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHHUE, CBOOOIHOE NaIEHNE TEJl, PABHOMEPHOE JIBUYKEHUE 110
OKpPY>KHOCTH, B3aUMOJICHCTBHUE TEJl, PEAaKTUBHOE JIBU)KEHUE, KOJIeOaTeIbHOE ABUKEHHE (3aTyXaloUIue U
BBIHYX/ICHHbIE KOJIeOaHMsI), PE€30HAHC, BOJTHOBOE JABM)KEHUE, OTPa’KEHUE 3BYKa, IPSIMOJIMHENHOE
pacrpocTpaHeHHe, OTPAKEHUE U NIPEIOMIICHUE CBETA, I0JIHOE BHYTPEHHEE OTPAXKEHUE CBETA,
pasnoxeHue 0esIoro cBeTa B CIIEKTP U CIIOKEHHE CIEKTPalbHbIX IIBETOB, TUCIIEPCUS CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOSHUKHOBEHHE JINHEHUATOr O CIIEKTpa U3y4eHHs) 110 OMUCAHUIO UX
XapaKTepHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHUE;

— pacro3HaBaTh NPOSBICHUE U3YUEHHBIX (PU3UUECKUX SIBICHUH B OKpY’KaroIleM MHUpe (B TOM 4HCe
¢bu3nyeckye sIBIEHUS B IPUPO/JIe: MPUINBBI U OTJIMBBI, JBIKEeHUE MaHeT COTHEYHON CHCTEMBI,
PEaKTUBHOE IBUKCHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB JKUBOTHBIMU, 36MIIETPSICEHUE,
celicMUYecKre BOJHBI, IIyHaMH, X0, IIBETa TeJl, ONTUYECKHE SBJICHUS B IPUPO/IE, OMOIOTHYECKOe
JeCTBUE BUJIUMOTO, YIbTPa(HOIETOBOIO U PEHTT€HOBCKOTO U3YyYEeHUH; €CTECTBEHHBIN
pallMoaKTUBHBIA (JOH, KOCMUYECKHE JTYUH, PAAMOAKTUBHOE M3JIy4yeHHE TPUPOJHBIX MUHEPAJIOB,;
JeficTBHE paJIMOaKTUBHBIX M3TyYEHUI Ha OpraHU3M 4eJIoBeKa), IPU 3TOM NEPEBOUTH MPAKTUYECKYIO
3a/1auy B y4eOHYIO, BBIJIEISTH CYIIECTBEHHbIE CBONCTBA/MIPU3HAKN (DU3UYECKUX SIBICHUM;

— ONHUCHIBATh N3YYECHHbIE CBOMCTBA TeNl U (U3NYECKUE SIBICHUS, UCIIONB3YS (U3NYECKUE BEITUYUHBI
(cpeaHsisi © MTHOBEHHAsI CKOPOCTH TeJla IPU HEPaBHOMEPHOM ABH)KEHUHU, YCKOPEHHE, IEpeMEICHHE,
IyTh, YIJIOBask CKOPOCTh, CUJIa TPEHUS, CUJIA YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE CBOOOIHOTO
MaJieHusl, BEC TeJla, UMITYJIbC TeJla, UMITYJIbC CHIIbl, MEXaHWYecKasi paboTa U MOIIHOCTh, TOTEHI[MAJIbHAS
SHEPTHUsl TeJla, HOJHATOrO HaJl HOBEPXHOCTBIO 3€MJIM, IOTEHIINAIbHAS SHEPTHSI CIKATON IIPYKUHBI,
KMHETHUYeCKasi DHEPIUsl, OJIHAs MEXaHWYEeCKasi JHEPIHs, IEPHOJ] U YacToTa KoJieOaHH, JUIMHA BOJIHBI,
IPOMKOCTb 3ByKa M BHICOTA TOHA, CKOPOCTh CBETA, OKA3aTeNb PEJIOMIICHUS CPEJIbl); IPH OMUCAHUH
MIPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICT MCIIOJIb3YEMbIX BEJIMYMH, 0003HAYEHUS U €TUHULIBI
(bU3NYEeCKUX BETUYMH, HAXOAUTh (POPMYIIBI, CBSA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C JPYTUMHU

BEJIMYMHAMH, CTPOUTH IPa)MKN U3yYCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

— XapakTepu30BaTh CBOWCTBA T, (PU3NYECKHE SBJICHUS U MPOLIECCHI, UCIOJB3Ys 3aKOH COXPaHEHUS
SHEPrUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUI CYNEPIIO3ULIUN CUJI, TPUHLIUI OTHOCUTEIBHOCTH
I"anunest, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHMSI HMITYJIbCA, 3aKOHBI OTPa’KEHUS U MPEJIOMIIEHHSI CBETA,
3aKOHBI COXPAaHEHUS 3apsI0BOTO M MacCOBOTO YUCEII ITPH SIEPHBIX PEaKLUAX; IIPU ITOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMChIBATH €r0 MaTEMATUYECKOE BBIPAKCHUE;



— OOBACHATH (PU3NYECKUE TIPOLIECCH M CBOICTBA Tell, B TOM YHCIIE U B KOHTEKCTE CUTYyalui
IPAKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa: BbISBIATH IPUUMHHO-CIIEACTBEHHBIE CBA3H, CTPOUTH 00BSIC-
HEHHE U3 2—3 JOTUYECKUX LIaroB ¢ OMOPO Ha 2—3 U3yUEHHBIX CBOMCTBA (PM3UYECKUX SBICHHA,

(bI/ISI/I‘IeCKI/IX 3aKOHOB HUJIN 3aKOHOMepHOCTeﬁ;

— pemarh pacyéTHbIE 3aJa41 (ONHUPAIOLINECS Ha CUCTEMY U3 2— 3 ypaBHEHU ), UCII0JIb3Ysl 3aKOHBI U
(bopmybl, cBA3bIBAIONINE (PU3NYECKHUE BEIMYMHBI: HA OCHOBE aHAJN3a YCIOBUS 33/1a4H 3aIMChIBATh
KpaTKOE YCJIOBHUE, BBISBIIATH HEJIOCTAIOUINE WM U30BITOYHBIC TaHHBIE, BEIOMPATh 3aKOHBI U (DOPMYIIHI,
HEOO0XOAUMBIE /ISl pEIICHUS, IPOBOANUTH PACUETHI M OLICHUBAThH PEATMCTHYHOCTH IMOITY4YEHHOTO

3HAYCHUS PUINIECKON BETUIHHEI;

— PpacClio3HaBaTb HpO6J'IeMI)I, KOTOPBIC MOKHO PCIINTH IIPHU IOMOIIU (bI/I3I/I‘IeCKI/IX MCTOOOB; UCIIOJIB3YA
OIMMCAHUE UCCICA0BAHMS, BEIACIATE IIPOBEPACMOC MIPCAIIOTO0KEHUE, OLICHUBATE IIPAaBUJIbHOCTD ITOPAAKA
IMPOBCACHUA UCCIICA0OBAaHNUA, ACIATh BBIBO/JAbI, MHTCPIIPETUPOBATL PE3YJIbTAThI Ha6JHOI[eHI/II\/JI " OIIBITOB,

— IPOBOJUTH OIBITHI 10 HAOIIOAEHUIO GU3NYECKUX ABJICHUHN WK (PU3UUYECKUX CBOMCTB Tel (M3y4YeHUE
BTOpOro 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHMsI SHEPTUHU; 3aBUCUMOCTb IIepro/ia KojebaHui
IPY>KHUHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPYXKHUHBI U HE3aBUCUMOCTb OT aMIUIUTYbI
MaJIbIX KOJIeOaHuil; MPsAMOIMHENHHOE paclpoCTpaHEHUE CBETa, pasjiokeHHe Oeroro caeTa B
CIIEKTp; U3y4EHHE CBOUCTB M300paKEHUS B IUIOCKOM 3€pKaJle M CBOMCTB M300pakeHHs IpeIMETa B
cobuparoriel JinH3e; HaOMioIeH!e CIUIOIIHBIX U JIMHEHYaThIX CIIEKTPOB M3JIy4EHHs): CAMOCTOSTENILHO
coOupaTh yCTaHOBKY M3 H30BITOUHOrO Habopa 000PY0BaHUS; ONUCHIBATh XOJ1 OIBITA U €T0
pe3yabTaThl, GOPMYIUPOBATH BBIBOABI;

— TIPOBOJUTH ITPH HEOOXOJAUMOCTH CEPHIO MPSMBIX U3MEPEHUH, OTIpe/IeIsis CpelHee 3HAYCHHE
u3MepseMoil BenuuHbl (poKkycHOe paccTosiHUE coOMparolel JIMH3bI); 000CHOBBIBATh BEIOOP criocoba
M3MEPEHUs/U3MEPUTENILHOTO TPUOopa;

— MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BEIMYUH C UCTIOIb30BAaHUEM MPSIMbIX
U3MepeHuil (3aBUCUMOCTh IIyTH OT BPEMEHHM IPU PaBHOYCKOPEHHOM JABM)KEHUU 0€3 HauaabHOU CKO-
pOCTH; TeproAa KoslebaHni MaTeMaTHYeCKOro MasiTHUKA OT JAJIMHBI HUTH; 3aBUCMOCTH yIJla
OTpa)KEHMsI CBETa OT yIJa MaJeHus 1 yIiia IpeJoMIICHHUs OT yrila MaJeHus): INIaHUPOBaTh UCCIIE10-
BaHUE, CAMOCTOSTENIbHO COOMPATh YCTAHOBKY, (PMKCUPOBATh PE3yIbTAThl MOJYYEHHOM 3aBUCHMOCTH
(¢u3nUecKrUxX BEIUUUH B BUE TaOIMIl ¥ rPpauKOB, JeNaTh BEIBOBI 110 pe3yJIbTaTaM HCCIIeI0OBaHUS;

— HPOBOAUTH KOCBCHHBIC U3MCPCHU A (I)I/IBI/I‘-ICCKI/IX BCIINYHMH (cpe,uHsm CKOPOCTBb U YCKOPCHUEC TCJIa IIPU
PaBHOYCKOPCHHOM JIBUKCHHHU, YCKOPCHUC CBO60,[[HOI‘O naaCHusAd, JKECTKOCTD IIPpYXUHBI, KOB(I)(bI/ILII/IeHT
TPCHUA CKOJIBXKCHUS, MCXAHUYCCKas pa60Ta U MOIIHOCTb, 4aCTOTAa U ICPUOI KoJIeOaHU I
MAaTEMaTUYCCKOTO U IMPYXUHHOI'O MAaATHUKOB, OIITUYCCKAs CUJIa CO6Hp8.IOH.ICI>i JINH3EI, pa,[[I/IoaKTI/IBHHﬁ
(bOH)Z IJIaHUPOBATb U3MCPCHU; CO6I/IpaTB OKCHICPUMCHTAJIbHYIO YCTAHOBKY U BBITIOJIHATH U3MCPCHUA,
(R (14% npennomeHHoﬁ HUHCTPYKIUHU; BBIYHUCIATE 3HAYCHUEC BCIIMUNHBI 1 aHAJIU3UPOBATH IMMOJTYYCHHBIC

pe3yJbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUN;
— co0uoaaTh MpaBuiia TEXHUKU 0€30IMacHOCTH MPH padoTe ¢ 1abopaTOpHBIM 000PYIOBaHUEM;

— pa3nu4aTh OCHOBHBIE MPU3HAKH N3YUEHHBIX (PU3MYECKUX MOEICH: MaTepualibHas TOUKa,
a0COJIIOTHO TBEPAOE TEJIO, TOUCUHBIH HCTOUHUK CBETA, JIy4, TOHKas JINH3a, [IJIaHETapHas MOJIENb aTOMa,
HYKJIOHHAsi MOJ€Ib aTOMHOTIO S/1pa;

— XapaKTepu30BaTh NPUHLHUIIBI IEHCTBUS N3YYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOi
Ha UX OMHMCaHUA (B TOM YHCIE: CIUIOMETP, JaTYUKHU MOJI0KEHUS, PACCTOSHUS U YCKOPEHHUSI, paKeTa,
9XO0JIO0T, OYKH, IEPUCKOT, (hOTOAMNapar, ONTUYECKUE CBETOBO/IbI, CIIEKTPOCKOII, JO3UMETP, Kamepa



Bunbcona), ucromnb3yst 3HaHUS O CBOMCTBAX (PU3MUYECKUX SBICHUH U HEOOXOUMBbIE (PU3HUYECKHe

3aKOHOMCPHOCTH;,

— HCIIOJIB30BATh CXCMbI U CXCMATUYHBIC PUCYHKH U3YYCHHBIX TCXHUYCCKHUX yCTpOfICTB,
HU3MEPUTECIIBHBIX HpI/I60pOB 1 TEXHOJIOTHUYCCKUX ITPOLECCOB IIPU PECUHICHUHA y‘le6H0'HpaKTI/I‘ICCKI/IX 3aga4,
OIITHUYCCKUEC CXEMBI IJIA ITIOCTPOCHUA H306pa)KeHI/II>'I B IIJIOCKOM 3€pKaJI€ U CO6Hp8.IOIH€I>i JIMH3C,

— TPUBOJAUTH MPUMEPBI/HAXOAUTh HHPOPMAITUIO O TIpUMEpax MPAKTHYECKOTO UCTIOIb30BaHUS
(bu3MYECKUX 3HAHHI B TIOBCETHEBHOM JKU3HHU JJIs 0OecTieueHus: 6€30MacHOCTH IpH 00palieHuu ¢ mpuoo-
pamMu ¥ TEXHUYECKUMH YCTPONCTBAMH, COXPAHCHHSI 3JJ0POBbsI U COOIOCHISI HOPM SKOJIOTHYECKOTO
MIOBEJICHHSI B OKPYIKAIOIIEH cpejie;

— OCYIIECTBJIATH MOUCK WHPOPMAITUU GU3NIECKOTO COACpKaHUsI B ceT MTHTepHET, caMOCTOSATEIHHO
(hopMyIUpys MOMCKOBBIN 3aMPOC, HAXOAUTH MTYTH OMPECIICHUs JOCTOBEPHOCTH MOJTYICHHOMN
nH(OpPMAaIIUK HA OCHOBE UMEIOIIUXCS 3HAHUI U JTOTIOJTHUTEIbHBIX HCTOYHUKOB;

— HCIMOJIb30BaTh MPH BBHIIOJIHEHUU YUEOHBIX 3aJaHUH HayYHO-TIONYJISIPHYIO JUTEpaTypy (pusnueckoro
coJlepKaHus, CIPABOYHbBIE MaTEPHUAJIBI, pecypchl ceTu VIHTepHeT; BIageTh NpuéMamMmu
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBanus HH(pOpMaIK U3 0THON 3HAKOBOM CHCTEMEI B JPYTYIO;

— CO3/1aBaTh COOCTBEHHBIE MMCEMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE HH(OPMAIINH U3
HECKOJIbKUX UCTOYHUKOB (DU3MUECKOTO COACPIKaHUSs, TyOJIMIHO MPENICTABIISATH PE3YIbTATHI IPOSKTHOM
WJIM UCCJIEIOBATEIbCKON AEATENbHOCTH; IIPH 3TOM I'PaMOTHO HUCIIOIb30BATh U3yYEHHBIN OHATUIHBIN
anrnapar u3y4aeMoro paszieiia (U3uKy 1 COPOBOKIATh BBICTYIICHUE ITPE3CHTAUEN C Y4ETOM
0CcO0EHHOCTEH ayTUTOPUN CBEPCTHHUKOB.



TEMATHYECKOE IINIAHUPOBAHUE

Ne | HaumeHoBaHMe pa3ie/ioB 1 KosanuecTBo yacos Jdara Buabl gesiTeJIbHOCTH Buasi, JJIeKTPOHHBIE (I (pPOBbIE)
/I | TeM NPOrpaMMbI H3Yy4YeHHs ¢opmbl o0pa3oBaTe/IbHbIE pecypChl
BCEro | KOHTPOJbHBIE | MPAKTHYECKHE KOHTpOJIst
padoTsI padoTsI
Paznen 1. Mexannveckue siBJIeHHsI
1.1. [ Mexannueckoe JBH:KeHHE H 10 1 1 AHanu3 1 06CyKICHHE Pa3IMYHbIX IPUMEPOB MEXaHUUECKOT OIBHKECHHUS; VYerabrit 1. EnuHast KoJIeKIus Hu(ppoBbIX
CHOCOObI €ro ONMMCAHUS OO6Cy>x1eHne rpaHUL IPHMEHUMOCTH MOZICIH «MAaTEPUAIbHAATOUKAY; orpoc; 00pa30BaTeIbHBIX PECYPCOB
Onncanne MEXaHHYECKOTO ABIKCHHUS Pa3IMIHBIME criocobamu(ypaBHEHHE, Ta0IH1Ia, TMucemennsiii | http://school-collection.edu.ru/
rpaduk); KOHTPOJIb; 2. Vuu.py https://uchi.ru/
KonTponeHas | 3. "Meromnueckast KOmuika'.
pabora; http://zanimatika.narod.ru/index.htm
ITpakTHueckas
pabora;

1.2. | BzaumopeiicTBue TeJ 14 0 1 Ha6uronenne 1 06cyxkaeHHE MEXaHHYECKHUX SBIEHUM, TPOUCXOIAIIUX B CUCTEME VYcerHblit 1. Enunast KoJuteKius LUQppOBBIX
orcuéra «Tenexkay» npy € paBHOMEPHOM U YCKOPEHHOM JBIXKEHHH OTHOCUTEIILHO ompoc; 00pa30BaTeIbHBIX PECYPCOB
kabuHeTa QH3UKH; IMucemennsiit | http://school-collection.edu.ru/
JIeficTBHS C BEKTOPAMH CUJL: BBITIOJIHEHHE 3a[aHUH 110 CII0KEHHIO U BEIYUTAHHIO KOHTPOJIB; 2. Yuu.py https://uchi.ru/

BEKTOPOB; ITpakTnueckas | 3. "Meroguyeckas Kommika'.
HaGuroieHre 1/niti poBeIeHHE OIIBITOB, IGMOHCTPUPYIOLIMX 3aBUCHMOCTb yCKOpPeHHs: | paboTa; http://zanimatika.narod.ru/index.htm
Tela OT IPUIIOKCHHON K HEMy CHJIBI M MacChl TeJla;

1.3. [ 3akoHbI coOXpaHeHHsI 6 1 0 H3mepenne KMHETHYECKON SHEPT Uy TeJia Mo JUTMHE TOPMO3HOT'O ITyTH; Ycerusrit 1. EnuHast KOJUIeKIMs LU(PPOBBIX
DKCIEePHUMEHTAILHOE CPaBHEHHE U3MEHEHHUS IIOTCHIMANIBHOM ¥ KHHETHYECKOM SHepruit | omnpoc; 00pa30BaTeIbHBIX PECYPCOB
TeJia MPY IBHXKCHUH 110 HAKJIIOHHOM IIIOCKOCTH; TTucemennsiit | http://school-collection.edu.ru/
DKCIeprMeHTalIbHAsI IPOBEPKa 3aKOHA COXPAHEHHS] MEXaHUYECKOM SHEPTUH ITPU KOHTPOJIb; 2. Vun.py https://uchi.ru/
CBOOO/THOM IaJIEHUH; Kontposbshast | 3. "Meroguyeckast Kormuika'.

pabora; http://zanimatika.narod.ru/index.htm

Hroro no pazaeny 30

Paznen 2. MexaHn4ecKkHe KoJIeGaHUS M BOJIHBI

2.1. | MexaHu4ecKkue KoJieGaHus 5 0 1 Habronenue konebanuii moa qeHCTBUEM CHII TSXKECTH U YIPYTOCTH U OOHAPYKEHHE Yerublit 1. Enunast KoJuteKus uQpoBbIX
MOJI00HBIX KOJIeOaHUI B OKPYIKAIOIIEM MUPE; orpoc; 00pa3oBaTesIbHBIX PECYPCOB
Amnanu3 kosebaHuii rpy3a Ha HUTH ¥ Ha TIpyskuHe. Onpeie/ieHue 4acToThl KoJieOaHui IMucemennsiit | http://school-collection.edu.ru/
MaTeMaTHYeCKOro U MPYXUHHOTO MasiTHUKOB; KOHTPOJIB; 2. Yuu.py https://uchi.ru/
Habmonenue 1 00bsCHEHNE SIBJICHHSI pE30HAHCA; IIpakTryeckas | 3. "Meronuueckast KOmika'.
HccnenoBanue 3aBUCUMOCTH TIEpHO/Ia KOJIeGaH i OABEIICHHOTO K HUTH IPy3a OT pabora; http://zanimatika.narod.ru/index.htm
JUIMHBI HUTH;

2.2. | MexaHu4ecKHe BOJIHBI. 3BYK 5 1 0 DKCIepHUMEHTAIBHOE OIpe ICIIEHUE T'PaHHUI] YaCTOTHI CIBIIINMBIX 3BYKOBBIX KOJIeOaHUH; | YCTHBIH 1. Ennnas koyutekius uQpoBbIX
HaGutojeH1e 3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI (B TOM YHCJIE C HCHOJIB30BAHHEM | OMPOC; 00pa3oBaTeIbHBIX PECYPCOB
MY3bIKaJIbHBIX HHCTPYMEHTOB); Tucemennbiii | http://school-collection.edu.ru/
Ha6moznenne n 00bsiCHEHNE SIBJICHUSI aKyCTHUECKOTO pe30HaHCa; KOHTPOJIb; 2. Yun.py https://uchi.ru/

AHaM3 OpUTHHAIBHOTO TEKCTa, MOCBAMIEHHOTO HCIIOIb30BAHUIO 3BYKa (MM KourtponpHas | 3. "MeToaudeckast Kormuika'.
yIbTpa3ByKa) B TEXHUKE (9XOJIOKAIHS, yIbTPa3ByK B MEHIIMHE U JP.); BHIITIOTHEHHE paborta; http://zanimatika.narod.ru/index.htm
3aJlaHUH 1O TEKCTY (CMBICIOBOE YTCHUE);

HWroro no pazgeny 10

Paznen 3. 3J’lel€Tp0MaFHI/lTHOe oJ1Ie ¥ JJICKTPOMAarHuTHbIC BOJTHbBI
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3.1. | DuekTpoMarHuTHOE NOJIE 10 IMocTpoenue paccykIeHUH, 000CHOBBIBAIONINX B3aHMOCBSI3b JJIEKTPUUESCKOrO U VeTHbIH 1. EnuHast KoJUIeKIUs H(MPOBBIX
3JIEKTPOMATHHTHBIE BOJTHBI MAarHUTHOTO IIOJIEH; ompoc; 00pa30BaTEIbHBIX PECYPCOB
DKCIIEpPUMEHTAILHOE H3yYEeHHE CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C IMucemennsiit | http://school-collection.edu.ru/
ITOMOIIBI0 MOOMIIBHOTO TesteoHa); KOHTPOJIb; 2. Vuu.py https://uchi.ru/
AHaJH3 pEeHTTeHOBCKUX CHUMKOB YE€JIOBEUECKOI'0 OpPraHu3Ma; IpakTuyeckast | 3. "Merogudeckast KOmmika'.
PacniosHaBaHMe M aHAJIM3 PA3INYHBIX IPHMEHEHUH 3IEKTPOMarHUTHBIX BOJIH B TEXHUKE; | padora; http://zanimatika.narod.ru/index.htm
PemreHue 3a1a4 ¢ MCHOJIb30BaHHEM (DOPMYIT ISl CKOPOCTH SIIEKTPOMATHUTHBIX BOJIH,
JUTHHBI BOJIHBI M YaCTOTBI CBETA;
Hroro no pazaeny 10
Paznien 4. CBeToBbIe siBJIEHUSI
4.1. | 3aKoHBI pacnpocTpaHeHHs 1 HabtoeHue ONbITOB, AEMOHCTPUPYIOMIUX SBICHUE NPAMOINHEHHOrO VYerHbrit 1. Enunast KOJUIeKIust I POBBIX
cBeTa pacmpocTpaHeHHs cBeTa (BO3HHKHOBEHIE TSHH U ITOTYTCHHU ), H HX HHTEPIPETALUS C ompoc; 00pa30BaTeIbHBIX PECYPCOB
UCIIOJIb30BAHUEM ITOHSTHSI CBETOBOTO JIy4a; TTucemennsiit | http://school-collection.edu.ru/
HccnenoBaHue 3aBUCUMOCTH YIJIa OTPaXKEHHs CBETOBOT'O JIyda OT yIJIa I1aACHNUS; KOHTPOJIb; 2. Vuu.py https://uchi.ru/
3. "MeTroauyeckas Konuika'.
http://zanimatika.narod.ru/index.htm
4.2. | JIMH3bI M OITUYECKHE 1 AHanu3 ycTpoicTBa M NPUHIMIA A€ ICTBUSA HEKOTOPBIX ONTHYE CKUX IPHOOPOB! YcerHblit 1. Enunast KoJuteKus U(pOBBIX
npuodopkI (doroanmapata, MUKpockona, Teiaeckorna(MC — Guonorus, acTpOHOMHS); oT1poc; 00pa3zoBaTeNIbHBIX PECYPCOB
IMucemennsiit | http://school-collection.edu.ru/
KOHTPOJIB; 2. Yuu.py https://uchi.ru/
3. "Meroanueckas Komwika'.
http://zanimatika.narod.ru/index.htm
4.3. | Pazioxenue 6eJioro cBera B 1 Habmonenne 1 06bsicHEHHE OIIBITOB ITO MOJTYYEHHIO O€JIOr0 CBETa IPH CIIOKECHUH CBeTa | YCTHBIH 1. EnuHast KOJUIeKIMs LU(PPOBBIX
CHEeKTP Pa3HBIX LIBETOB; ompoc; 00pa30BaTeIbHBIX PECYPCOB
TTucemennsiit | http://school-collection.edu.ru/
KOHTPOJIb; 2. Yuu.py https://uchi.ru/
Konrponsnas | 3. "Meronuueckast Konuika'.
pabora; http://zanimatika.narod.ru/index.htm
Hroro no pazaeny 3
Paznen 5. KBantoBbie siBjieHust
5.1. | McnyckaHHe U NOTJIOIIEHHe 4 O6cyxIeHne Lent onbIToB Pesepdopaa 1o nccien0BaHuIo aTOMOB, BbIABUKEHHUE YerHbli 1. Equnast KOJUTeKIus U(POBBIX
CBETa aTOMOM THIIOTE3 O BO3MOXHBIX PE3YJIbTAaTaX OIBITOB B 3aBUCHMOCTH OT MPEAIIONAraeMoro orpoc; 00pa3oBaTeIbHBIX PECYPCOB
CTPOCHHSI AaTOMOB, (POPMYJIMPOBaHUE BBIBOJIOB U3 PE3YJIbTATOB OIBITOB; IMucemennsiii | http://school-collection.edu.ru/
OO6CyKIeHHE POTHBOPEYHHA [NIAHETAPHON MOJIEIIM aTOMa M OCHOBAHMIA ISl THIIOTE3bI KOHTPOJIB; 2. Yuu.py https://uchi.ru/
Bopa o cTarmoHapHbIX OpOHUTAX IEKTPOHOB; 3. "MeToauueckast Kormuika'.
http://zanimatika.narod.ru/index.htm
5.2. | CTpoeHue aTOMHOIO siipa 4 HccnenoBanmne TpeKOB a4acTHI] IO TOTOBBIM (oTorpadusiv; IMucemennsiit | 1. Enunas komneKnust tuppoBbIX
OGHapyKeHHe U H3MEPEHHE PaAHALIMOHHOTO (hOHA C TOMOILBIO JO3UMETpA, OLICHKA [0 | KOHTPOIIb; 00pa30BaTEIbHBIX PECYPCOB
HHTCHCUBHOCTH; Tpaktuyeckas | http://school-collection.edu.ru/
AHaim3 GMOJIOrHYEeCKUX H3MEHEHHH, POUCXOISIINX 0] ACHCTBUEM PaJOAKTUBHBIX pabora; 2. Vuu.py https://uchi.ru/

n3nyuernit (MC — Guosnorus);

3. "Mertoauueckast KOmmika'.
http://zanimatika.narod.ru/index.htm
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5.3. | SInepubie peakuun 5 1 PenieHune 3aja4 ¢ MCIOJIb30BAaHUEM 3aKOHOB COXPAaHEHHMSI MACCOBBIX M 3apsIIOBBIX UkceNl | YCTHBII 1. EnuHast KoJUIeKIUs H(MPOBBIX
Ha ONpe/elIeHHe Pe3yIbTaTOB SACPHBIX PEAKINii; aHAIN3 BO3MOXXHOCTH HITH orpoc; 00pa30BaTeIbHBIX PECYPCOB
HEBO3MOXHOCTH SIACPHOM peaKiuu; IMucemennsiit | http://school-collection.edu.ru/
OO0cyx/IeHUE MEPCIIEKTHB UCTIOIb30BAHMUS YIIPABISIEMOIO TEPMOSIICPHOTO CHHTE3a; KOHTPOJIb; 2. Vuu.py https://uchi.ru/
OO6cyx/IeHHE TPEUMYIIECTB U SKOJIOTHIECKUX IPOOIeM, CBI3aHHBIX C SACPHON Konrpossnast | 3. "Merogudeckast Kommika'.
suepretukoit (MC — skosorusi); pabora; http://zanimatika.narod.ru/index.htm
IIpakTruueckas
paborta;
Hroro no pazaeny 13
Paznen 6. [loBTOpuTEIbHO-0000IAIOIIMIT MOTYJIH
6.1. | CucremaTusanusi v 06001menune | 2 1 BeinonHeHne y4eOHbIX 3aJaHUil, TPEOYOIMX IeMOHCTPALNH KOMIICTEHTHOCTEH, VYcrabrit 1. Equnast KOJUTeKIus U(POBBIX
NpPeIMEeTHOr0 COAePKAHUS U XapaKTEePU3YIOIIMX €CTECTBEHHOHAYYHYIO TPAMOTHOCTb: - IIPUMEHEHUSI 10JIy9CHHBIX or1poc; 00pa3oBaTeIbHbIX PECYPCOB
ONBITA AEAITeIbHOCTH, 3HAHUI 1711 Hay4HOro 00BsICHEHHs (PU3NUECKUX SBJICHUI B OKpYKalolleil mpupose u Iucemennsiii | http://school-collection.edu.ru/
NPHOGPETEHHOTO NPH IIOBCE/IHEB HOM JKM3HH, @ TAK)KE BbIABICHUS QU3HYECKUX OCHOB Psijla COBPEMEHHBIX KOHTPOJIb; 2. Vuu.py https://uchi.ru/
H3Y4EeHHUH BCETo Kypca PU3HKH TEXHOJIOTHH;- IPHMEHEHUSI OCBOCHHBIX SKCIICPUMEHTAIBHBIX yMEHUM JUTs KoutponbsHas | 3. "Meroauueckast Komuika'.
uccne1oBaHust PU3HIECKHUX SBICHHMIA, B TOM YHCIIC UL IPOBEPKH THUIIOTE3 U BBISBICHHS | pabora; http://zanimatika.narod.ru/index.htm
3aKOHOMEPHOCTEH;
Perenue pacu€THBIX 33124, B TOM YUCIIE IPEAIOIATAOIINX HCIIOIb30BaHHE
(hu3HUECKON MOJICIIH i OCHOBAHHBIX Ha COJICPIKAHHMHU PA3JIMYHBIX Pa3/IeioB Kypca
uznkwy;
BelronHeH e 1 3a1yTa rPyNIoOBbIX WK HHIUBUYAJIbHBIX [IPOCKTOB, CBSI3aHHBIX C
coziep)KaHueM Kypca Gpu3uKu;
Hroro no pazaeny 2
OBIEE KOJIMYECTBO YACOBTIIO | 102 6

TTPOTPAMME
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INOYPOYHOE IINTAHUPOBAHUE

" I1IOKO4.

Ne | Tema ypoka KounyecTBO 4acoB Hara Buambl,
n/n u3yuenusi | popmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
KOHTPOJIS
padoThI padoThI

1. MexaHn4ueckoe OBIKEHUE. 1 0 0 06.09.2022 | YcrHBI
MarepuanbHas TOUKa. 0IIpOC;
Cucrema orcuéra. [IpaBuna [MucbmenHbIi
0€30MacCHOCTH Ha ypoKax KOHTpOJIb;
buzuKu

2. [Tepememenue. Onpenencaue | 1 0 0 07.09.2022 | IIlnuceMeHHBIN
KOOPJMHATHI ABHKYILIUXCS KOHTPOJIb;
Te.

3. | [Iepememienue nmpu 1 0 0 13.09.2022 | [TucbMeHHBIH
pPaBHOMEPHOM KOHTPOJIb;
MPSIMOJTMHEHHOM JIBHKESHUH.

4. | IIpsmonuneitHoe 1 0 0 14.09.2022 | YcrHbIid
PaBHOYCKOPEHHOE JIBIKEHUE. OTIpoC;
Yckopenue. [IucemenHbI

KOHTPOJIb;

5. | CkopocTh NPSAMOIMHEHHOTO 1 0 0 20.09.2022 | [TucbmMeHHBbIH
PaBHOYCKOPEHHOTO KOHTPOJIb;
neuxenus. ['paduk ckopocTu.

6. |IlepemenieHue mpu 1 0 0 21.09.2022 | YcTHbBIH
PaBHOYCKOPEHHOM OT1poC;
MPSMOJIMHENHOM JIBUYKEHHH. [IucemenHbI

KOHTPOJIb;
7. Pemenue 3amau 1 0 0 27.09.2022 | I[ITucbMeHHBII
KOHTPOJIb;

8. | JlabopaTtopHas padora Nel mo |1 0 1 28.09.2022 | [TpakTrdaeckas
teme: «MccaenoBanue pabora;
PaBHOYCKOPEHHOTO JIBFKEHUS
0e3 HauaIbHOU CKOPOCTH.

9. | Konrponbnas padora Nel mo |1 1 0 04.10.2022 | KonrponbHas
Teme: «MexaHnueckoe pabora;
JBUKECHHE)

10. | OtHOCHUTENBHOCTE ABMWXKeHUA | 1 0 0 05.10.2022 | [IuceMeHHBIH

KOHTPOJIb;




11. | UnepumnanbHbie CUCTEMBI 11.10.2022 | [TnceMeHHBII
otyeTta. [lepBblii 3aKOH KOHTPOJIb;
HeroToHa.

12. | Bropoti 3akoH HproToHa. 12.10.2022 | [TucbMeHHBIH

KOHTPOJIb;

13. | Tpernii 3akon HproToHa. 18.10.2022 | ITucrmeHHBIH

KOHTPOJIb,
14. | CBoOomHOE ITaieHUE TE. 19.10.2022 | YcTHBIH
OTIpOC;

15. | ABuxenwue Tena, OpOIIEHHOTO 25.10.2022 | YcTHbIH
BEPTUKAJIBHO BBEPX. OIIpOC;

16. | 3akoH BCEMUPHOTO TATOTEHUSI. 26.10.2022 | [TucbMeHHBIH

KOHTPOJIb;

17. | Yckopenue cBOOOIHOTO 08.11.2022 | YcTHBII
najieHust Ha 3eMJIe U IPYTHX OIIpoC;
HeOecHbIX Tenmax. Cuia
TSKECTH.

18. | Pemenwne 3amau 09.11.2022 | IlncbMeHHBII

KOHTPOJIb;

19. | Pemenue 3amau 15.11.2022 | ITuceMeHHBIH

KOHTPOJIb;

20. | KpuBoauneiiHoe u 16.11.2022 | YcrHbIit
MPSIMOJIMHEHHOE JIBHIKEHUE. OTIpOC;

21. | JIabGoparopHas padota Ne2 mo 22.11.2022 | [TpakTudeckas
Teme: «M3mMepeHne yCKopeHus paborta;
CBOOOIHOTO TAJCHHUSI.

22. | IBmxeHue Tena 1mo 23.11.2022 | YcTHbIi
OKPY’KHOCTH C IIOCTOSIHHOM 110 OIIpoC;
MOJYJIFO CKOpOCThIO. [lepron
¥ 9acToTa OOpaIieHusl.

23. | LleHTpOCTpeMHTETBHOE 29.11.2022 | [TuceMeHHBIH
yckopeHnue. Perenue 3anad. KOHTPOJIb;

24. | ckycCTBEHHBIE CITyTHUKU 30.11.2022 | [TucbMeHHBIH
3emiu. KOHTPOJIb;

25. | UMmynbCe Tena u CHITHIL. 06.12.2022 | [TucbMeHHBIH

KOHTPOJIb;

26. | 3aKkoH cOXpaHEHUS UMITYJIbCA. 07.12.2022 | YcTHbIH

OTIpOC;




27. | PeakTHBHOE JIBIKEHUE. 13.12.2022 | I[ITnceMeHHBII
Paxertsl. KOHTPOJIb;

28. | BbiBOj 3aKOHA COXpaHEHUSI 14.12.2022 | [luceMeHHBIH
SHEPTUU KOHTPOJIb;

29. | Pemenue 3amau 20.12.2022 | [TuceMeHHBIi

KOHTPOJIb;

30. | KonrponbHas padota Ne2 mo 21.12.2022 | KoHTposbHas
Teme: «JlnHamuKa pabora;

31. | KonebarenpHOE BUKEHUE. 27.12.2022 | [TuceMeHHBIi
CBo0OoHbIE KOJIeOaHus. KOHTPOJIb;
Benuunnsi,

XapaKTEPU3YIOIINE
K0JIeOaTEeIbHOE JIBIYKCHHE.

32. | MapmoHnueckue KoieOaHus. 28.12.2022 | [TucbMeHHBIH
3aryxaromue KojaeOaHusl. KOHTPOJIb;

33. | IIpeBpaiieHue dHEPTHH IPU 10.01.2023 | ITucrmMeHHBIH
K0JICOATEIIbHOM JIBHYKCHHH. KOHTPOJIb,
BbIHYXIeHHBIC KOJICOaHUSI.

Pe3onanc.

34. | JIaboparopHas pabota Ne3 o 11.01.2023 | ITpakTuueckas
teme: «MccnenoBanne pabora;
3aBUCHMOCTH TIEpHOJIa U
4aCcTOTHI KOJICOAaHUH HUTSHOTO
MasiTHUKA OT €r0 JUTHHBD).

35. | Pacnpoctpanenue kojeOaHH 17.01.2023 | I[TuceMeHHBIN
B cpene. Bomusl. [IpogonsHbie KOHTPOJIb;

Y TIOTIEPEYHBIEC BOJTHBI.

36. | AnuHa BOJHBI, CKOPOCTb 18.01.2023 | ITuceMeHHBII
pacmipoCcTpaHeHHUST BOJIH. KOHTPOJIb;
Penrenue 3amau.

37. | UctoyHMKH 3ByKa. 3BYKOBBIE 24.01.2023 | YcTHbIH
kosiebanus. Beicota u TemOp OIIpoC;
3ByKa. [ poMKOCTB 3ByKa.

38. | 3BykoBbIe BoHBI. CKOPOCTH 25.01.2023 | [TuceMeHHBIi
3BYKa. KOHTPOJIb;

39. | Orpaxenue 3ByKa. IXo. 31.01.2023 | [TucbmMeHHBIIH
3BYKOBO pe30HAHC. KOHTPOJIb;

40. | Kontponbnas pabota Ne3 mo 01.02.2023 | KonTposnbHas
Teme: «MexaHn4ecKue pabora;

KOJICOAHHMS U BOJIHBI.




41. | MarunutHoe 1noJe. 07.02.2023 | [TuceMeHHBIi
OaHOpOIHOE U HEOJHOPOIHOE KOHTPOJIb;
noJe.

42. | HanpaBiieHue TOKa U 08.02.2023 | YcTHbIit
HallpaBJICHUE JIMHUM €T0 OIIpOC;
MarHuTHOro mnosus. [Ipasuiio
JIEBOM PYKH.

43. | Uaaykuus MarHATHOTO TIOJIS. 14.02.2023 | ITucemeHHBIN
MarHuTHBbIN MOTOK. KOHTpOJIb;

44, | SIBneHue 3NeKTPOMArHUTHON 15.02.2023 | [TucbMeHHBIIH
nHaykuuu. [Ipasuno Jlenna. KOHTPOJIb;

45. | JJaboparopnas padota Ne4 o 21.02.2023 | [TpakTrueckas
Teme: «M3ydyeHue sBieHus paborta;
3IEKTPOMArHUTHOM
UHIYKIIANY.

46. |IlomyueHue nepeMeHHOTO 22.02.2023 | [TuceMeHHBIi
AIIEKTPHUYECKOTO TOKA. KOHTPOJIb;
SIBieHure caMOUHTYKITHH.

47. | DnexTpoOMarHuTHOE MOoJe U 28.02.2023 | YcrHbIi
BOJIHBL.. OT1poC;

48. | Kongencarop. 01.03.2023 | YcrHbIit
KonebaTenbHbIi KOHTYP OIpoC;

49. | [TpuHIHIT paHOCBA3H U 07.03.2023 | [TuceMeHHBIi
TEJIEBUJICHHUS. KOHTPOJIb;

50. | DnekTpoMarHuTHas Npupoaa 08.03.2023 | [TucbmMeHHBbIH
CBeTA. KOHTPOJTb;

51. | [IpenomiieHue cBeTa. 14.03.2023 | YcrHBII
[Tokazarenb MPeTOMIICHUS. OTIpOC;
Hucniepcus ceera..

52. | TUMbI ONTHYECKUX CHEKTPOB. 15.03.2023 | IInceMeHHbII
[Tormomenue u UCIycKaHue KOHTPOJTb;
CBETa aTOMaMH

53. | KonrtpoissHas pabora Ne4: 21.03.2023 | KouTposbHast
«DIEKTPOMArHUTHOE TIOJIE.» pabora;

94. | PapuoaktuBHOCTH. MOnenu 22.03.2023 | [TuceMeHHBIi
aTOMOB. KOHTPOJIb;

55. | PannoakTuBHBIC TpEeBpaIieHUs 04.04.2023 | [IuceMeHHBIH
ATOMHBIX sIJIEP. KOHTPOJIb;




56. | DkcrepuMeHTABHBIE METOIbI 05.04.2023 | [TuceMeHHBIi
WCCIICIOBAHHS YaCTHII. KOHTPOJIb;

57. | OTKpbITHE IPOTOHA U 11.04.2023 | YcTHbI#I
HEUTpPOHA. 0IIpOC;

58. | CocraB aTOMHOTO sifIpa. 12.04.2023 | ITucemeHHBIH
N3oronsl. Anbda — u Oera- KOHTPOJIb;
pacniaz. [IpaBuiio cmereHusl.

59. | SnepHblie crIbl. DHEPTHS 18.04.2023 | [TucbMeHHBIH
cBs3u. JledexT macc. KOHTPOJIb;

60. | Jenenue sinep ypana. llennas 19.04.2023 | ITucemeHHBIH
peaKIus. KOHTPOJIb,

61. | Jlaboparopnas pabota Ne5 o 25.04.2023 | [TpakTrueckas
Teme: «/3ydeHne aeneHus pabora;
snep ypana o gororpadusm
TPEKOB»

62. | SAAnepHblii peakTop. ATOMHAs 26.04.2023 | [TuceMeHHBIi
JHEPreTHKa. KOHTPOJIb,

63. | JlaboparopHas pabota Ne6 no 02.05.2023 | [TpakTtuueckas
teme «M3ydyeHue TpekoB pabora;
3apsHKEHHBIX YaCTHIL IO
roTOBBIM (poTorpadusm.»

64. | Buonornueckoe nencreue 03.05.2023 | I[InceMeHHBIN
paauanuu. 3aKoH KOHTPOJIb;
pPaMoaKTUBHOTO pacnaja.

65. | TepmosaepHas peaxiusl. 10.05.2023 | YcrHbIit

OTIpOC;

66. | KorrpombsHas padora Ne5 1o 16.05.2023 | KorrposbsHas
teme: «CTpoeHue atoma u pabora;
aTOMHOTO 51/1pa.»

67. | ToroBast KOHTpOJIbHAS 17.05.2023 | KonrponbHas
pabora pabora;

68. | [ToBTOpUTENBHO — 23.05.2023 | YcTHbIH
0000IIUTENBHBINA YPOK OIIpoC;

69.

70.

71.

72.

73.
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YHEHUKA

®dusuka, 9 knacc/[lepeimkun .M., I'yrauk E.M., BanoB A.U., [letpoBa M. A., AKuimoHepHOE 00IIIECTBO
«3narenncTBO «IIpocBenieHue»;
BBenure cBoil BapuaHT:

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

1. Coopnuk 33124 110 pusuke i 7-9 kitaccoB 0011e00pa3oBaTeNIbHBIX YIPEKICHUI /
B.W. Jlykamuk, E.B. MIBanoBa. — M.: IlpocBemienue, 2001.

2. I'enpnenmrreitn JI.O., Kupuk JI.A., T'ensrar .M. Pemenne kimro4eBbIX 3a1a4 1Mo
¢dusuke 1 ocHOBHOM mIKOJbL. 7-9 kimaccel. — M.: MJIEKCA, 2011.

3. . KonTpospHbie 11 camocTosTenbHbIe padoThl 1o (usuke. 9 kinace: k yueOHuky A.B.
[epprimkuna, E.M. I'yrauk «®@usuka 9 kimace» / O.W. I'pomuesa. — M.

HsnarenscTBO «IK3aMeH», 2014,

4. Tectsl o pusuke. 9 knacc: k yueoHuky A.B. [lepoimkuna, E.M. I'ytHuk «®usnka
9 xmace» / O.U. I'pomiieBa. — M.: U3natenscTBo «DK3amen», 2010.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Equnas xosuiekius nudpoBbiX 00pa30BaTEeIbHBIX PECYPCOB
http://school-collection.edu.ru/

2. Yuu.py https://uchi.ru/

3. "Metoanueckas komunka". http://zanimatika.narod.ru/index.htm
4. Buneoypoxku, npesenrtaruu http://www.uchportal.ru/load/47-2-2
5. ConmanpHas ceTh pabOTHUKOB 0Opa3zoBanus. http://nsportal.ru
6. [Toptan «DneKTpOHHBIE 00pa30BaTEIbHBIC PECYPChD»
http://eor-np.ru


http://school-collection.edu.ru/
http://zanimatika.narod.ru/index.htm
http://www.uchportal.ru/load/47-2-2
http://nsportal.ru/
http://eor-np.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHE

1. Hoyr6yk
2. ITpoexTop
3. YcrpoiicTBa BBIBOJIA 3BYKOBOM MH(POPMAIIUU — KOJIOHKH JIJIsl 03BYYHBAHHMSI BCETO KJlacca.

OBOPYJIOBAHME JIJISI TIPOBEJIEHUS JIABOPATOPHBIX, IPAKTHUYECKHUX PABOT,
JNTEMOHCTPALIUN

OO6opynoBaHue KabuHETa

1. Jlocka yueOHas

2. JlJabopaTopHbie 000pyOBaHus 10 "MexaHHuKe"

3.Tabnua «HexoTopbix ¢pusndeckux BenuuuH B cucreme CH»

4. [TpaBuia 1o TexHUuKe 0€30MaCHOCTH TPH BBITIOJIHEHUE JTA00PaTOPHON paboThI
5. HoytOyk

6. IIpoekTop

7. MDY

8. JlaboparopHoe obopynoBanue L-Mukpo






