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INOACHUTEJIBHAA 3AIIMCKA

Copep:xaHue MporpaMMbl HalpaBJIeHO Ha POPMUPOBAHUE €CTECTBEHHOHAYYHON TPAMOTHOCTH YYAITUXCSI U
OpraHMU3aIMIo U3yueHus: (U3UKHN Ha JesTeIbHOCTHON OCHOBE. B Hell yUnTHIBatOTCS BO3MOKHOCTHU ITpeIMeTa
B peaymm3anuu TpedoBanuii ®I'OC OO0 k m1aHupyeMbIM JTUYHOCTHBIM U METAIIPEIMETHBIM PE3yJIbTaTaM
0o0y4deHus, a TaK)Ke MEXKIPEIMETHbBIE CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX MIPEIMETOB Ha YPOBHE
OCHOBHOTO 00I11eT0 00pa30BaHusl.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®U3UKA»

Kypc puszuku — cucremooOpa3yromiuii st €CTeCTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB, TOCKOIbKY
duznyecKue 3aKOHBI JISKAT B OCHOBE MPOILIECCOB U SIBJICHUI, U3y4aeMbIX XUMUEH, Onoorueii, acTpoHOMHeH
u puzuveckoit reorpadueit. Pusmka — 3TO MpPeaAMET, KOTOPHIH HE TOJBKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAYUYHYIO KapTUHY MHUpPA, HO U MPEAOCTaBIseT Hanboee sicHble 00pa3Ibl IPUMEHEHUS HAyYHOTO
MeTO/1a O3HAHMUS, T.€. CIIoco0a MOIyYeHUs JOCTOBEPHBIX 3HaHMii 0 mupe. Haxownel, ¢puznka — 310
peIMET, KOTOPBII HApsAy C IPYTUMHU €CTeCTBEHHOHAYYHBIMU IIPEIMETaMH JIOJKEH J1aTh MIKOJIbHUKAM
npecTaBiIeHne 00 yBIEKATeIbHOCTH HAYYHOTO UCCIIEI0OBAHUS U PAJOCTH CAMOCTOSITENILHOTO OTKPBITHS
HOBOTO 3HAHMSI.

OpHa 13 r1aBHBIX 33/1a4 PU3NYECKOT0 00pa30BaHus B CTPYKType 00IIero 0Opa3oBaHus COCTOUT B
(OopMUPOBAHNUU €CTECTBEHHOHAYYHON I'PaMOTHOCTH M UHTEPECa K HayKe y OCHOBHOM Macchl 00yJaroumxcs,
KOTOpBIE B JaJIbHEHIIIEM Oy IyT 3aHATHI B CaMbIX pa3Ho 00pa3HbIX cdepax nesrenbHocTH. Ho He MeHee
BaXHOM 3aJ1aueil ABJISETCS BBISIBJICHHUE U MIOJrOTOBKA TAJIAHTJIMBBIX MOJIOABIX JIFOJIEH ISl IPOAOIKEHUS
00pa3oBaHus U JATbHEHUINCH MPOPECCHOHATBHON JACITEILHOCTH B 00JIaCTH €CTECTBEHHOHAYYHBIX
UCCJIEJIOBAaHUM U CO3aHUU HOBBIX TeXHOJOrui. COracHoO NPUHATOMY B MEXYHAPOJIHOM COOOLIECTBE
omnpezeneHuto, EcrecTBeHHOHAay4YHAas TPAMOTHOCTB — 3TO CIIOCOOHOCTD YeJIOBEeKa 3aHMMATh aKTUBHYIO TPaXk-
JAHCKYIO MO3UIIMIO 0 OOIIECTBEHHO 3HAYMMbIM BOIIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMU HAyKaMU, U €ro
TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HAeIMU. HaydyHO rpaMOTHBIN 4eTTOBEK CTPEMUTCS
y4acTBOBATh B apI'yMEHTHPOBAHHOM OOCYXICHUU MTPOOIIEM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSIM, YTO TPeOyeT OT HEero CIEAYIOUIMX KOMIIETeHTHOCTEH:

— Hay4HO OOBACHATH SIBJICHUA,
— OIICHUBATb U IIOHUMAThb 0COOEHHOCTH HAaYYHOTI'O UCCIICAOBAHUA,
— HMHTCPIPETUPOBATH JAHHBIC U MCII0Jb30BATh HAYYHBIC JOKA3aTCIbCTBA AJIA IMTOJTYUCHW A BBIBOOOB.

N3yuenne pu3uku cnocoOHO BHECTH pelaroIUi BKIa B JOPMUPOBAHUE €CTECTBEHHOHAYUYHON
IPaMOTHOCTH O0Y4arOLIUXCS.

HEJIN U3YYEHUA YYEBHOI'O IIPEIMETA «®PU3UKA»

enu uzydyenus: Gpu3uku Ha ypoBHE OCHOBHOTO 00IIIero oopasoBaHus onpeneiacHsl B Konmnenuu
npenoaBanus yueoOHoro npeaMera «dusnkay B 00pa3oBaTeNbHBIX opranu3amusax Poccuiickoit @eneparuu,
pean3yroluX OCHOBHBIE 00111e00pa3oBaTelbHbIE IPOrpaMMbl, YTBEPKIEHHOH pemenneM Komieruu
MunuctepcrBa npocsetienus Poccuiickoit @eneparuu, nporokost ot 3 nexadps 2019 r. Ne [TK-4BH.

Lenu u3ydenus Gu3MKu:

— npuoOpeTeHre HHTepeca U CTPEMIICHHSI 00YUYaIOIIMXCS K HAYYHOMY U3YUYEHUIO MTPUPO/IHI,

Pa3BUTHUEC HX UHTCIIJICKTYAJIbHBIX W TBOPYCCKUX CHOCO6HOCT€I\/'I;

— Pa3BUTHUC HpeJICTaBJ'IeHI/II\/’I 0 HAYYHOM METOJEC MO3HAHUA U (1)OpMI/IpOBaHI/Ie HCCICIOBATCIBCKOTO
OTHOILICHHS K OKPYKAIOIIUM ABJICHUAM,



— (opmupoBaHre HAyIHOTO MUPOBO33PEHHS KaK Pe3yabTaTa N3y4eHNsI OCHOB CTPOCHHUS MaTepUH U
(byHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

— (dopmupoBaHHEe NMPEACTABICHUHN 0 pOH (GU3UKHU ISl Pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
M TEXHOJIOTHIA,

— Ppa3BUTHE NPEICTABIECHUI 0 BO3MOXKHBIX cepax Oyayiuel npodeccnoHanbHOM 1€ TeIbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOJATOTOBKA K JaJIbHEHIIEMY O0YYEHHUIO B 3TOM HaIPaBJICHUU.

JlocTKEeHHE ATHX IIeJIe Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus 00ECTICUNBACTCS PEIICHUEM
CJICMYIOIINX 3a]1ay:

— MpUOOpETEeHNE 3HaHUI O AUCKPETHOM CTPOEHHUU BEIIECTBA, O MEXaHUYECKUX, TEIUIOBBIX,
JJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUAX;

— an06peTeHHe YMeHI/Iﬁ OITHCBLIBATh U OOBIACHATH (1)I/I3I/I‘ICCKI/I€ SABJICHUS C UCITIOJIB30BAHUECM
IMOJIYYCHHBIX 3HaHPII>i;

— OCBOCHHEC METOJ0B PCIICHHUA HpOCTCﬁH.IPIX paC‘IéTHBIX 3aJa4d C UCII0JIb30BaHHCM (1)I/I3I/ILI€CKI/IX
MOI[CJICI\/JI, TBOPYCCKUX U MMTPAKTUKOOPUCHTHUPOBAHHBIX 3a1a4,

— Ppa3BHUTHE YMEHHI HAOJIIOATh MPUPOIHBIC SIBICHUS M BBITIOIHATH OIBITHI, TA00OpaTOpHBIE padOTH U

OKCIICPUMCHTAJIBHBIC UCCIICAOBAHUA C UCITIOJIb30BAHUCM U3MEPHUTCIIbHBIX HpI/I60pOB;

— OCBOEHHE IPUEMOB padOTHI ¢ UHPOpMaIHel pUu3nIeckoro cojaep:kanus, BKItouas HHHOPMAIUIO O

COBPCMCHHBIX JOCTUKCHHUAX (1)I/ISI/IKI/I, AHAJIN3 U KPUTUYCCKOC OLICHUBAHUC I/IH(l)OpMaHI/II/I;

— 3HAKOMCTBO CO cepamu MpodecCHOHAIBHOMN IeATEIIBHOCTH, CBSI3aHHBIMU C (PU3UKOH, U

COBPCMCHHBIMU TCXHOJIOIUAMU, OCHOBAHHBIMU HA JOCTUKCHUAX (1)I/I3I/I‘-IGCKOﬁ HayKH.

MECTO YYEBHOTI'O IIPEJIMETA «®PU3UKA» B YHEGHOM IIVTAHE

B cootBerctBUn ¢ ®I'OC OO0 dusuka sinsercs 00s13aTeIbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
oOuiero oopazoBanusd. JlaHHas mporpaMMa npeaycMaTpuBaeT u3yuyeHue pU3nku Ha 6a30BOM ypoBHE B 9
kjacce B 00béMe 102 yaca no 3 yaca B HezeNo.



COJEP)KAHUE YYEBHOI'O IIPEAMETA

Pasznen 1. Mexanudeckue iBJIeHUSA

Mexanunueckoe nBmxenne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTh MEXaHUYECKOTO
JIBWKEHUA. PaBHOMEpHOE MPSAMOJIMHENHOE ABMKEHHE. HepaBHOMEpPHOE MPAMOJIMHENHOE JBUKECHUE.
CpenHsis 1 MTHOBEHHAsl CKOPOCTh Teja MPYU HEPAaBHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHoyckopeHHOE npsiMosinHeiiHOe nBrkeHre. CBoOo1HOE magenue. OnbIThl [anwes.

PaBHOMepHOE BUKEHUE 110 OKpY:KHOCTH. [lepros u yactota obpamienus. JIuneiinas u yrioBasi CKOPOCTH.
LleHTpOCTpEMUTEIBHOE YCKOPEHUE.

[Tepsriii 3akoH HetoToHa. BTOpoit 3akon Hetotona. Tpetuii 3akon Herotona. [IpuHuun cyneprno3unuu
CHII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Cuiia TPEHUS CKOJIbXEHUS, CHJIa TPEHUS MOKOSI, IPYrUe BUbI
TPEHUS.

Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpeHue CBOOOIHOTO NaieHus. J|BUKeHue 1aHeT
Bokpyr Comnnua (MC). [lepBast kocMuueckasi CKOpocTb. HeBecOMOCTh U Ieperpy3KH.

PaBHOBecue maTepuanbHOi TOUuku. AOCOIIOTHO TBEPIOE Tesno. PaBHOBECHE TBEPIOTO Tea € 3aKPEIIEHHOM
OCbI0 BpanieHusi. MomeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. U3menenne umnyinsca. Mmnynbe cuiibl. 3aKOH COXpaHEHUS UMITyJIbca. PeakTuBHOE
newxenue (MC).

Mexanunueckasi paboTa 1 MOIIHOCTh. PaboTa cuit TSDKeCTH, ypyrocTH, TpeHus: CBsI3b JHEPTUU U PaOOTHI
[loTenuuanpHas 3Heprust Tena, MOJAHATOTO HaJl MOBEPXHOCTHIO 3eMiid. [loTeHInanbHas sHeprus cxaToi
npyxusbl. Kunetnueckas sHeprusi. Teopema o KHUHETUUECKOM HEPTUU. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIHH.

Hemoncmpayuu

Habmronenrne MexaHU4eCcKOTo ABUKEHUS TeJIa OTHOCUTEIBHO Pa3HBIX TEJ OTCUETa

CpaBHeHHE MyTel U TPACKTOPUIN JBUIKEHHUS OJHOTO U TOTO K€ Tela OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA
N3MepeHne CKOpOCTH U YCKOPEHUS TPSMOJIMHENHOTO JBUKECHUS

HccnenoBanne npU3HAKOB PaBHOYCKOPEHHOTO JBUKEHHS

AN

Habmronenue nBrxeHus Tena no oKpy»KHOCTH
6. HaOnroieHue MexaHn4ecKuX SBJICHHM, MPOUCXOAIINX B cucteMe orcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUHM OTHOCUTENIBHO KaOuHeTa (pU3nKu
7. 3aBHMCHMOCTb YCKOPEHHMs T€JIa OT MACChl TeJa U IEUCTBYIOLIEH Ha HETO CHUJIBI
8. HaOnroneHue paBeHCTBa CUJI TPU B3aUMOJIEHCTBUU TeEI
9. N3meHeHue Beca Tena Npy YCKOPEHHOM JBUKEHUH
10.ITepenava ummysbca Mpu B3aUMOICHCTBUH TEI
11.ITpeobpazoBanusi SHEPTUU MPU B3aAUMOAECUCTBUU TEI
12.CoxpaHeHue UMITyJIbca IPU HEYIIPYTrOM B3aUMOIEHCTBUU
13.CoxpaHeHue UMITyJibca IpHU a0COTIOTHO YIPYTroM B3auMOIEHCTBUN
14.HaGumro1eHre peakTUBHOTO JBM)KEHUS
15. CoxpaHeHne MeXaHu4eCcKoi SHeprUH MPH CBOOOTHOM MaJeHUH

16. CoxpaHeHnEe MEXaHUYECKON SHEPTUH MPU JBUKEHUH TeNA MO 1eHCTBUEM NPYKUHBI

Jlabopamopuvie pabomul u onvimol
1. KoHcTpynpoBaHue TpakTa Juisl pa3roHa U JajdbHEUIIIEro paBHOMEPHOTO ABUKEHHS IIapUKa WA
TEJICKKH

2. OHpCIleJ'IeHI/IC CpCI[HCfI CKOPOCTH CKOJIb)KCHU 6pyCKa WM IBUKCHUS HIapUKa 110 HaKJIOHHOM



IJIOCKOCTH

3. Omnpenenenre yCKOpeHHs Tela MPH paBHOYCKOPEHHOM JIBM>KEHUU O HAKJIOHHOM MJI0CKOCTH

4. WccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH NPU paBHOYCKOPEHHOM JABM)KEHUU 0€3 HayalbHOM
CKOPOCTH

5. IlpoBepka runoTe3sl: €Ciau MpU PaBHOYCKOPEHHOM ABM)KEHUU 0€3 HauaabHOW CKOPOCTH IYTH OTHOCSATCS
KaK psiJl HEUYETHBIX YHCEII, TO COOTBETCTBYIOIINE TPOMEKYTKA BPEMEHHU OJJUHAKOBBI

6. HccrnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT CUITbI HOPMAJIBHOTO TaBIICHUS

7. Onpenenenne KodPPUITUEHTA TPSHHS CKOIBKECHUS

8. OmnpeneneHue KECTKOCTH MPYKUHbBI

9. Ompenenenne pabOTHI CUIIBI TPEHUS TP PABHOMEPHOM JABM)KCHHUU TEJIa IO TOPU30HTAITLHOM
MOBEPXHOCTHU

10.0Onpenenenne paboOThI CUITBI YIIPYTOCTH MIPH MOABEME TPy3a C HCIIOIH30BAHUEM HEIOABIKHOTO H
IIOJIBUYKHOT'O OJIOKOB

11.13yuyeHue 3akoHa COXpaHEHUS SHEPTUHU

Paszngen 2. Mexanundeckue K0JIe0aHUA U BOJTHBI

KonebarenbHoe apmxenne. OCHOBHbIE XapaKTEPUCTUKU KOJIeOaHUIl: epro/l, 4acTOTa, aMILUIUTY/ Ia.
MaremaTtrueckuii U Ipy>KUHHBIN MasTHUKH. [IpeBpaliieHne sHepruu npu KojaedaTeaIbHOM ABUKESHUU.
3aryxaromue konebanus. Beinyxxaennsie konedanus. Pezonanc. Mexannyeckue BoiaHbl. CBOHCTBa
MexaHu4yecKux BOJH. [Ipo onbHBIE U TonepeyuHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh €€ paclpOCTPAHEHHUS.
Mexannueckre BOJHBI B TBEPAOM Tele, ceiicMuueckue BosiHbl (MC).

3Byk. ['pomMkocTh 3ByKa u BbicoTa ToHA. OTpakeHue 3ByKka. IH(ppa3ByK U yJIbTpa3BYK.

Hemoncmpayuu

1. Habmoienue xonebaHuii Te MoJ1 ACWCTBUEM CHIIBI TSXKECTH U CUITBI YIPYTOCTH
2. Habmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE

3. Habmtoienue BBIHYKJICHHBIX KOJIeOaHU U pe3oHaHca

4. PactipocTpaHeHne MPOJOTIbHBIX U MOTIEPEYHBIX BOJIH (Ha MOJEIH)

5. HabmtoieHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTHYECKHI pe30HaHC

Jlabopamopuvie pabomsl u onvimol

1. Onpenenenue 4acTOTHI U IEPHO/Ia KOJI€OaHUI MaTeMaTUYECKOT0 MasTHIKA

2. Onpenenenue 4acTOThl U MEPHo/ia KOJIeOaHH MPYKUHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCIMOCTH Tiepro/ia KoJieOaHHii MOABEIIEHHOTO K HUTH TPy3a OT JUIMHBI HUTU

4. UccnenoBaHue 3aBUCMMOCTH TIEpH0/a KOIeOaHUH MPY>KUHHOTO MasgsTHUKA OT MacChl Tpy3a

5. [IpoBepka HE3aBUCUMOCTH TepHoJa KoIebaHui rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl rpy3a

6. OMBITHI, IEMOHCTPUPYIOIIIE 3aBUCUMOCTh TIEpHOoIa KojeOaHui MPY>KMHHOTO MasiTHUKA OT Macchl Ipy3a
1 KECTKOCTHU MPYKUHBI

7. I3amepenue ycKopeHust CBOOOTHOTO TaIeHUS

Pa3znen 3. BJICKTI)OM&FHI/ITHOC MOJI€ U 3JICKTPOMATHUTHBIC BOJTHbI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMarHUTHbIE BOJIHBI. CBOMCTBA 3€KTpoMarHuTHBIX BoJH [llkana
ANIEKTPOMATrHUTHBIX BOJIH. MCrioyib30BaHUE AI€KTPOMArHUTHBIX BOJIH /JI1 COTOBOM CBSI3H.
DnekTpoMarauTHas mpupoaa ceera. CKopocTh cBeTa. BoTHOBBIE CBOICTBA CBETA.

Hemoncmpayuu
1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
2. BonHOBEIE CBOIICTBA CBETA



Jlabopamopuvie pabomul u onvimol

1. 3yueHune CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOMIIBHOTO TeledoHa

Pa3gen 4. CBeToBbIC ABJCHUA

JlyueBas monenb cBera. ctounuku ceta. [IpsMonubeitHoe pacnpocTpaneHue ceeta. 3armenust ConHua u
Jlynel. OTpaxkenue ceta. [1nockoe 3epkano. 3aKoH OTpakKeHHUs CBETA.

[Ipenomiienue cBeta. 3aKoH npenomieHus ceera. [loaHoe BHyTpeHHee oTpakeHue cBeta. Vcnonb30BaHue
MOJIHOTO BHYTPEHHET0 OTPAKEHHS B ONTHYECKUX CBETOBOAX.

JIunza. Xox mydeii B muH3e. Ontrueckas cucrema poroanmnapara, Mukpockora u teneckona (MC). I'ma3
KaK ONTHYecKas cuctema. bin3opykocTs U 1adbHO30PKOCTbD.

Pasnoxxenue 6enoro csera B cekTp. OnbiTel HpioToHa. CriojkeHne CeKTpaIbHbIX [BETOB. Jlucnepcus

CBCTaA.

Hemoncmpayuu

IIpssMonMHENHOE pacIPOCTPaHEHUE CBETA.

OtpakeHue cBera.

[Tomy4yenue n300pa>keHUi B IIJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaiax.
IIpenomnenue caera.

Onrtuyeckuil CBETOBO/IL.

Xox nydeii B coOuparoriei JuH3e.

Xoq iydeil B pacCeuBaOLICH JIMH3E.

NN R LD =

[Toryuenue n300pakeHUii C MOMOIIBIO JTUH3.

9. Ipunuun neiicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
10.Mozenb riaaza.

11. PazmosxeHnue 6eoro cBeTa B CIIEKTP.

12.[Tommyuenue 6e10ro cBeTa MpH CIIOKCHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomsl u onvimol

1. MccnenoBanme 3aBUCIMOCTH YTJIa OTPAYKEHHSI CBETOBOTO JIy4a OT YIJIa A CHHS.

2. N3ydyeHune XxapakTepuCTUK U300paKeHUs MPEMETA B TNIOCKOM 3epKalle.

3. UccnenoBanue 3aBUCIMOCTH YTJIa IPEJIOMIIEHUS] CBETOBOTO JIyda OT yIJia MaJeHHs Ha TPAHUIIE «BO3IYX
—CTEKIIO».

4. ITony4yeHne n300paxeHnit ¢ TOMOILBIO COOMpArOIIEH INH3bI

5. Onpenenenue GOKYCHOTO PACCTOSIHUS U OMITUYECKOU CUJIBI CO OMPAIOIIEH TUH3BI.

6. OnbITH O pa3I0kKEHUIO OEJI0r0o CBETa B CIIEKTP.

7. ONBITHI IO BOCTIPUSATHUIO I[BETA MPEAMETOB MPU UX HAOIIOEHUH Yepe3 [IBETOBbIE (DUIBTPHI.

Pa3znen 5. KBanToBbI€E IBJICHUSA

OmnbiThl Pesepdopaa u miianerapuas mojens atoma. Mojens atoma bopa. Mcyckanue u noriomieHue
cBeTa arToMoM. KBaHTbI. JInHENHYaTbIe CIEKTPHI.

PagnoaktuBHOCTH. Anb(da, 6eta u raMmman3zinydeHusi. CTpoeHue aToMHOro aapa. HykinoHHast Mozienb
aTOMHOrO siapa. M30Tonsl.

PannoaktusHble peBpaieHus. Ilepuon nomypacmaga aTOMHBIX SAEP.

SAnepHble peaknun. 3aKOHbBI COXPAHEHHUS 3apPSA0BOI0 U MACCOBOIO YUCEN. DHEPTHUs CBSI3H aTOMHBIX sJIEP.
Cas13b Macchl M 3Hepruu. Peakuuu cunresa u genenus saep. Mcrounuku sHeprun Comnuuna u 38é31 (MC).

SnepHas sHepreTuka. JlecTBUS paJuOaKTUBHBIX U3JIydeHUI Ha *KuBble opranu3mMel (MC).

Jemoncmpayuu



1. CnekTpbl U31y4EHUs U TOTJIOIIECHHUS.

2. CHeKTphl pa3IMYHbIX Ta30B.

3. CnekTp Boaopoa.

4. HabGmroneHne TpekoB B kamepe Buiibcona.

5. Pabora cuérunka HOHU3UPYIOIINX U3ITYYCHUH.

6. Peructpanus usny4eHus NpUPOJAHBIX MUHEPATIOB U MTPOJYK TOB.

Jlabopamopnusie pabomot u onvimol

1. HaGxroieHue CIUIOIMIHBIX U JIMHEHYATHIX CIEKTPOB U3ITyYCHHUS.

2. HccnenoBanue TPEKOB: U3MEPEHHE SHEPTUH YaCTHUIIBI TIO TOP MO3HOMY IyTH (110 hoTorpadusim).
3. U3mepenue pagnoakTUBHOTO (oHA.

IHoBTOpPUTENBbHO-00001IAO M MOTYJIb

[ToBTOPUTENHEHO-0000IIAOIINK MOTYJTb IPETHA3HAYCH JIJISI CHCTEMAaTU3aluK U 0000IICHHSI TPEAMETHOTO
COJICp>KaHUs U OIBITA JEATEIILHOCTH, TPHOOPETEHHOTO MPU U3yYSHUH BCETO Kypca PU3UKH, a TAKXKE IS
noroToBK K OCHOBHOMY T'OCYIapCTBEHHOMY AK3aMEeHY 10 (PU3HKE I 00YYArOIIUXCsl, BRIOPABIIMX 3TOT
yueOHBIN MTpeIMeT.

[Tpu u3yueHnH JAaHHOTO MOJIYJISl PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUJIBI ICATEIILHOCTH, HA OCHOBE
KOTOPBIX 00ECIICYMBACTCS JTOCTHIKCHHE TIPEAMETHBIX U METAIIPEIMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB
o0yueHust, POPMHUPYETCSI €CTECTBCHHO-HAayYHasi TPAMOTHOCTh: OCBOSHHE HAYYHBIX METOJ/IOB HCCIICIOBAHUS
SIBIICHUI TIPUPOIBI M TEXHUKH, OBJIAJICHHE YMEHUSIMH OOBSICHSITH (PU3NICCKHUE SBJICHUS, IIPUMCHSIS
NIOJTyYCHHBIC 3HAHUS, PEIIaTh 33J]]au, B TOM YHCJIC KaYeCTBEHHBIC M AKCIICPUMEHTAJIbHBIC.

[TpuHIMNIHATBHO IEATEIILHOCTHBIN XapaKTep JAHHOTO pa3Jielia peain3yeTcs 3a CYET TOro, YTO yJanuecs
BBIMOJIHSIOT 3/IaHUs1, B KOTOPBIX UM TPEJIaraeTcs:

— Ha OCHOBC ITIOJIYYCHHBIX 3HAHUK paciio3HaBaTb U HAY4YHO 00BACHATH (1)H31/I‘16CKI/IC SIBJICHHSA B
Opr>I(aIOIHeI71 IpUupoac u HOBCGﬂHCBHOﬁ JKHU3HHU,

— HCIIOJIb30BAaTh HAYUYHbBIC METOAbI UCCIICAOBAHNA (I)I/I?»I/I‘ICCKI/IX ﬂBHeHHﬁ, B TOM YUCJIC IJIA IIPOBCPKU

TUIOTE3 U NOJYUCHUA TCOPCTUUCCKHUX BBIBOJOB,

— OOBACHATH HAaYYHBIC OCHOBBI HanOoee BaXKHBIX I[OCTI/I)KGHI/Iﬁ COBPEMECHHBIX TGXHOJ’IOFI/II\/'I,
HaIpuMEp, MPAKTUICCKOI'0 UCII0JIb30BAHUS PA3JIMIHBIX UCTOYHUKOB SHCPIr HAa OCHOBEC 3aKOHA IIPeC-

BpalICHUA U COXPaHCHHA BCEX U3BCCTHBIX BUAOB SGHCPTHUHU.

Kaxxnas u3 Tem qaHHOTO pas3jena BKII0YaeT SKCIEPUMEHTAILHOE HCCIeI0BaHuEe 0000IIAr0IeTo
xapakrepa. Pa3zaen 3aBepiiaercs NpoBeAeHUEM JUArHOCTHUECKON 1 OLIEHOYHOW paboThl 32 KypCc OCHOBHOM

IIKOJIBI.



INVIAHUPYEMBIE OGPA30BATEJIBHBIE PE3YJIBTATBI

N3yuenue ¢pusmnku B 9 Kilacce HaNpaBiIeHO Ha JOCTHKEHUE 00yUYaIOIMMHUCS THYHOCTHBIX,
METaNpPeMETHBIX U MTPEIMETHBIX PE3yIbTaTOB OCBOCHHUS y4EOHOTO IIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI
Ilampuomuueckoe 6ocnumanue:
— TIpOsIBIICHHE MHTEPeCca K HICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOHN (PU3HUECKON HAYKH;
— IIEHHOCTHOE€ OTHOIICHHE K JIOCTHKECHUSAM POCCUHCKUX YUEHBIX (DU3UKOB.
I'pasicoanckoe u 0yxo6no-upascmeennoe ocnumanue:

— TOTOBHOCTH K aKTHBHOMY y4acTHIO B 00CYXIEHHH OOIIECTBEHHO-3HAYUMBIX M STHUECKUX PoOIIeMm,
CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTIOCTHKECHUHN (PU3UKH;

— OCO3HAHUC BA)KHOCTHU MOPAJIBHO-OTUYCCKHUX MMPHUHIUIIOB B ACATCIbHOCTH y‘léHOI‘O.
Icmemuueckoe eocnumanue:

— BOCIPHUATHE 3CTETHYECKUX Ka4eCTB (PU3NIECKON HAYKH: €€ TApMOHUYHOTO TIOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH.

llemwcm U HAYYHO20 nOo3HanuA:

— OCO3HaHHUC OICHHOCTHU (1)H3H‘I€CKOI>1 HAaYKHM KaK MOIITHOI'O HHCTPYMCHTA ITO3HAHUA MUPA, OCHOBbBI
Pa3sBUTHUA TeXHOHOFHﬁ, Ba)KHEMIIIEH COCTaBIISIOIICH KYJIbTYPbI;

— pa3BUTHUE HAyYHOU TI0003HATENLHOCTH, HHTEPECA K UCCIIEIOBATENBCKOM IEATEIHHOCTH.
Dopmuposanue Kyabmypvl 300p06b5 U IMOUUOHATLHO20 O1A2ONONYYUA:

— OCO3HAHME LIEHHOCTU 0€3011acCHOr0 00pa3a )KU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MUDE,
BaYKHOCTH MPaBHJI OE30MaCHOTO MOBECHHS Ha TPAHCIIOPTE, Ha IOPOTax, C ANEKTPUUECKUM H TEIIJIOBBIM
000py/IOBaHUEM B IOMAIIHUX YCIOBHSIX;

— c(hOopMHPOBAHHOCTH HaBbIKa peIeKCHH, MPU3HAHKE CBOETO TpaBa Ha OIIMOKY U TAKOTO XKe IpaBa y
APYTOTO YeNoBeKa.

Tpyoosoe eéocnumanue:

— AKTHUBHOC Y4aCTUC B PCIICHHUU IMPAKTUYCCKUX 3aaaY (B paMKax CEMbH, IIKOJIbI, TOPOAA, Kpaﬂ)
TEXHOJIOTHYECKOM M COLIMAJIbHON HaIlpaBJICHHOCTH, Tpe6y101111/1x B TOM 4HUCJIC U CI)I/ISI/I‘-ICCKI/IX 3HaHPII>i;

— MHTEpEC K MPAKTUYECKOMY HM3YYEHMIO Mpodeccuil, CBA3aHHBIX ¢ PUUKOM.
JKono2uueckoe éocnumanue:

— OpHuceHTalHuA Ha IPUMCHCHUC (I)I/ISI/ILICCKI/IX 3HAHUH JJIs peuicHusd 3a1a4 B obiactu OKp}/')KaIOH_[eI\/’I
CpCAbl, IIIaHUPOBAHUA ITOCTYIIKOB U OLICHKU UX BO3MOXKHBIX MMOCJSACTBHUI JJIs OKp}/')KaIOIJ_ICI\/'I CpCAbl;

— OCO3HaHHE TIIOOATBHOTO XapaKTepa AKOJOTHYECKUX TPOOIIEeM U ITyTeH UX pelIeHusl.
Aoanmayusa odyuarouecoca K U3MEHAIOUWUMCA YCII08UAM COUUATbHOU U RPUPOOHOIL CPedbl:

— MOTPEeOHOCTH BO B3aUMOJICHCTBUY MPH BBIMOIHEHUN UCCIIEJOBAaHUM U TPOEKTOB (hHU3HUECKOI
HaIIPaBJIEHHOCTH, OTKPBITOCTb OIBITY U 3HAHUSM JIPYTHX;

— IIOBBIIICHUE YPOBHA CBOCH KOMIICTCHTHOCTH 4epe3 MPaKTHUCCKYIO ACATCIIbHOCTD,

— HOTpe6HOCTB B (I)OpMI/IpOBaHI/II/I HOBBIX 3HaHHI>i, B TOM 4YHUCJIC (I)OpMyJIHpOBaTB nacu, IOHATHA,



TUTIOTE3bl 0 (PU3NYECKUX OOBEKTAX U SIBJICHUSX;
— 0co3HaHHE Je(UIUTOB COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH B 00J1aCTH (DPHU3UKU;
— TUTAHHPOBAHKE CBOETO Pa3BUTHS B IPHOOPETEHUHN HOBBIX (DM3MUYCCKUX 3HAHHMIA,

— CTPEMIICHHUEC aHAJIM3UPOBATh U BBIABIIATE B3AUMOCBA3U IIPUPOIBI, O6HI€CTBa 1 5KOHOMHKH, B TOM
YHCJIC C UCIIOJIb30BAHUEM (bl/ISI/ILIeCKI/IX 3HaHI/II>'I;

— OIICHKA CBOMX JICHCTBUM C yUE€TOM BIUSHUS Ha OKPYKAIOIIYIO CPEy, BO3SMOXKHBIX TJI00ATBHBIX
IIOCJICICTBHI.
METAIIPEMETHBIE PE3YJIBTATHBI
VYHuBepcanbHbIE MO3HaBATEIbHBIEC JEHCTBUS
Ba3zoevie nocuueckue oelicmeus:
— BBISBJISITH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKN OObEKTOB (SIBIICHUH );
— yCTaHaBIUBATh CYIIECTBEHHBIN MPU3HAK KIIACCU(PUKALINN, OCHOBAHHMS JIst 0000IIEHUS i CPABHCHHSI,

— BBIABIIATH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B PACCMATPUBAEMBIX (haKTaX, JaHHBIX U HAOTIOIEHUSX,

OTHOCAIINXCA K (1)I/I3I/I‘-I€CKI/IM SABJICHUAM,

— BBIABJIATH NPUYIUHHO-CIICACTBCHHBIC CBA3H ITPHU U3YUCHUU (1)I/I3I/I‘-ICCKI/IX SIBIICHUH U IMpOLECCOB;
ACJIaTh BbIBOJbI C UCITIOJIb30BAHHUEM JCAYKTUBHBIX U NHAYKTHBHBIX YMO3aKJ'IIO‘leHI/II‘/‘I, BBIABHUI'AaTh
THUIIOTE3bI O B3AUMOCBA3AX (I)I/ISI/I‘ICCKI/IX BCIINYHH,

— CaMOCTOSTEIBHO BEIOMPATh CIIOCO0 penieHus yueOHol pu3nuecKoi 3aqauu (CpaBHEHUE HECKOIBKUX
BapHaHTOB PELICHHS, BEIOOP HanboIIee MOIXOAAIIETO C YIETOM CaMOCTOATEIBHO BBIICTICHHBIX
KpUTEPUEB).

Bazoevie uccneoosamennvckue oeiicmeus:
— HCIIOJIB30BAaTh BOIIPOCHI KaK HCCJ’I@ILOB&T@J’ILCKI/Iﬁ HHCTPYMCHT ITIO3HAHUA;

— MPOBOIUTH 10 CAMOCTOATEIBHO COCTABIEHHOMY IUIaHY OMBIT, HECIOKHBIN (PU3NYECKUIl

OKCIICPUMCHT, HEOOJIBIIIOE HUCCICIOBAHUC (1)I/I3I/I‘-I€CKOFO SAIBJICHUSA,

— OLCHUBATH HA TPUMEHUMOCTDb U JOCTOBCPHOCTDH I/IH(I)OpMaLII/IIO, MOJIYYCHHYIO B XOAC UCCIICAOBaHUA
HJIN DKCIICPUMCHTA,

— CaMOCTOSITENIbHO (OpMYyITUPOBaTh 0000IIEHNUS ¥ BBIBOABI IO Pe3yIbTaTaM MPOBEAEHHOTO
HaOJIOICHUS, OTBITA, UCCIEOBAHHMS;

— MPOrHoO3upoOBaTh BO3MOKHOC )lanLHeﬁmee Pa3BUTHC (1)I/I3I/I‘I€CKI/IX IponecCoB, a TAKIKEC BbIABHUI'ATh
MMPEANOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c unghopmayuei:

— TPUMEHSTH Pa3JInYHbIe METObI, HHCTPYMEHTHI U 3alpOCHI IIPU MOUCKE U 0TOOpe MH(POPMAITUH WU
JAHHBIX C YUETOM MPEATIOKEHHON yueOHOH Ppu3nuecKon 3a1auu;

— aHaJM3UpPOBaTh, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATh HHPOPMALIHIO PA3TUYHBIX BUA0B U (hopMm
MIpe/ICTaBJICHMUS;

— CaMOCTOSITEJIbHO BBIOUPATh ONTUMANIbHYIO (JOpMY MpeACTaBICHUS HHPOPMAIIUN U UILTIOCTPUPOBAThH
pelaeMble 3a/1a4i HECIOKHBIMU CXEMaMH, TarpaMMaMu, HHOW IrpaduKoi U X KOMOMHALIUSAMH.

YHuBepcaabHble KOMMYHUKATUBHbBIC JEHCTBUS



Obwenue:

— B X0J1e 00CYXJIeHHsI yueOHOTr0 MaTrepuaa, pe3yJibTaToB JJa0OopaTOPHBIX pabOT U MPOEKTOB 33/1aBaTh
BOIIPOCHI IO CYIIECTBY O0OCYKIa€MO TEMbl M BBICKAa3bIBAaTh MCH, HAIlCIICHHBIC HA PEIICHHUE 33/1a4l U
HOJIepaKaHUE 0J1aroKeNaTeIbHOCTH OOIIECHNS,

— COIIOCTAaBJIATH CBOU CYXXJACHUSA C CYXKICHUAMU JPYIrux Y4aCTHHUKOB IMUajiora, O6Hapy)KI/IBaTL
pas3IMiIuc u CXO0ACTBO HO3PII.[PIﬁ; BBIPpaXaTh CBOKO TOUKY 3pCHHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX;
HY6J'II/ILIHO MMPpEACTABIATE PE3YJIbTAThl BEIIIOJIHEHHOI'O (bI/ISI/I‘ICCKOFO OIIbITa (BKCI'IepI/IMeHTa,
HCCIICIOBAHUAA, HpOGKTa).

Coemecmnasn deamenvHochb (COMPYOHUUECMB0):

— MOHHUMATH U UCTIOIB30BaTh MPEUMYIIECTBA KOMAH/HON ¥ HHIUBUYyaTbHOW PaOOTHI IPU PEIICHUN
KOHKPETHOU (hU3HUECKOM MpOOIEMBL;

— MPUHUMATH LIeJIM COBMECTHOM ACSATEIbHOCTH, OPTaHU30BBIBATH JIEUCTBHS MO €€ JOCTUKEHUIO:
pacnpenensartb poju, 00CyX1aTh MPOLECCHl U PE3yJIbTaThl COBMECTHOU paboThl; 000011aTh MHEHHUS
HECKOJIbKUX JIIOJICH;

— BBIIIOJHATH CBOKO 4YaCThb pa6OTBI, AOCTHUTasA KaUCCTBCHHOI'O PE3YyJibTaTa 10 CBOEMY HAIIPABJIICHUIO U

KOOpAUHHPYS CBOU [[GI\/JICTBI/ISI C APpYruMH YICHAMU KOMAaHAbI;

— OICHUBATh KA4C€CTBO CBOCTO BKJIaJda B O6HII/Iﬁ IMPOAYKT IO KPUTCPUAM, CaAMOCTOATCIIBHO
C(I)OpMy.TIHpOBaHHLIM Y4aCTHHUKaMH BSaHMOﬂCﬁCTBHH.

YHuBepCaIbHbIE PEryIATUBHBIC AEUCTBUSA
Camoopzanusayun:

— BBISBJIATH MPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIHIX, TPEOYIOIMIUX TS perieHus (PU3NIeCKIX
3HAHUM;

— OPHEHTUPOBATHCS B PA3NIUYHBIX MOAXOAAX NPUHATUS PEIIEHUN (MHIUBUAYAIbHOE, IPUHATHE
pelIeHus B TpyMIie, IPUHITHE PELIEHUH TPYIIoil);

— CAaMOCTOSITEIIbHO COCTABIIATH AJATOPUTM PELICHUs (GU3NUECKOH 3a1a4n WU IIJIaHA UCCIIEJOBAHUS C
Y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHN, apryMEHTHPOBATh MpeiaraeMble
BAPUAHTHI PELLICHUN;

— JenaTh BBIOOp ¥ OpaTh OTBETCTBEHHOCTH 33 PEIICHUE.
Camorxonmpons (peghnexcusn):
— JaBaTb aJACKBATHYIO OCHKY CUTyalluu U IpEajaraThb rjiaH eé U3MCHCHU,

— O0OBACHATH NPUUYUHBI TOCTUKEHUS (HEJOCTUKEHUS) pEe3YyIbTaTOB I€ATEIbHOCTH, 1aBaTh OLEHKY
PUOOPETEHHOMY OIIBITY;

— BHOCHUTb KOPPEKTHBBI B IEATEIHHOCTH (B TOM YHCIIE B XO/1 BBIMOJIHEHUS (PU3HMUECKOr0 UCCIEI0BAHUS
WJIM NTPOEKTa) HA OCHOBE HOBBIX 00CTOSTENLCTB, H3MEHUBIINXCS CUTYallul, YCTAHOBJIEHHBIX OLINOOK,
BO3HUKIIUX TPYIHOCTEH;

— OIICHUBATb COOTBCTCTBHUE PE3YyJIbTaTa UCIU U YCIIOBUAM.
3M0uu0HaJleblﬁ UHmeieKkm:

— CTaBHTh ce0s Ha MECTO ApYyroro 4€JIOBCKa B X0A€ Criopa W JUCKYCCHU Ha HAYYHYIO TEMY,
IOHUMATb MOTHUBBI, HAMCPCHUA U JIOTUKY APYIroro.



Ilpunamue ceoa u opyzux:

— TpU3HABaTh CBOE MMPABO Ha OIIMOKY MPU PEHICeHUU (PU3MUECKUX 33a]a4 M B YTBEPKJICHHUIX Ha

Hay4HbIE€ TEMBI U TAKOE K€ MPaBo JAPYroro.

NNPEJAMETHBIE PE3YJIbTATBI

[IpenMeTHBIC pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPAXKaTh C(HOPMUPOBAHHOCTH Y 00 yUAIOIIUXCSI

YMEHHM:

— HCIOJIb30BaTh MOHATHS: CUCTEMA OTCUETA, MaTepUalbHas TOUKA, TPACKTOPHS, OTHOCUTEIBHOCTh
MEXaHUYECKOT0 JABIKEHUs, Aeopmanus (yrpyras, IiacTudeckas), TpeHue, IIEeHTPOCTPEMUTENIbHOE
YCKOpEHHUE, HEBECOMOCTb U MEPETPy3KH; LICHTP TsHKECTH; aDCOIIOTHO TBEPIOE TEJO, LICHTP TSHKECTH
TBEPIIOTO TEJla, pABHOBECHE; MEXaHUYECKHE KOJIeOaHUs ¥ BOJHBI, 3BYK, HH(Pa3BYK U yIbTPa3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, IIKAJIA 3JICKTPOMArHUTHBIX BOJIH, CBET, OMM30PYKOCTh U JalTbHO30PKOCTb,
CIIEKTPBI UCITYCKaHHS U MOTJIOMICHUS; ajb(a, 0eTa 1 TaMMa-u3IIydeHHsI, U30TOIbI, AepHas SHEPreTUKA;

— pa3nuuaTh SABJICHUs (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHEHHOE JBUKECHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOIHOE MaICHHE Tell, PABHOMEPHOE JIBUKEHUE 110
OKPY>KHOCTH, B3aUMOJICHCTBHUE TeJl, PEaKTUBHOE JIBIKEHUE, KOJIeOaTebHOE ABUKEHHE (3aTyXalolue 1
BBIHYK/ICHHBIE KOJIeOaHMsI), Pe30HAHC, BOTHOBOE JBI)KEHUE, OTPasKeHUE 3BYKa, MPSIMOIMHEIHOE
pacrnpocTpaHeHHE, OTPaXXKEHHE U MTPEIOMIIEHUE CBETA, MTOJIHOE BHYTPEHHEE OTPakKeHUE CBETa,
paszioxkeHue 0ea0ro cBeTa B CIEKTP U CI0KEHHUE CIIEKTPAJIbHBIX 1IBETOB, TUCIIEPCHUs CBETA,
€CTECTBEHHAsI PaJUOAKTUBHOCTh, BOSHUKHOBEHUE JTMHEHYATOTO CIIEKTPa U3TYUEHUS) TIO OMUCAHUIO UX

XapaKTePHBIX CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3HUUECKOE SBICHNUE;

— paclo3HaBaTh MPOSBIIEHNE U3YUYEHHBIX (PU3HUECKUX SIBJICHUM B OKpPYXKaIOLIEM MUpPE (B TOM UHUCIIE
¢bu3nveckre IBICHUS B IPUPOJIC: MPUIIMBBI U OTJIMBEI, JBIKEeHHUE M1aHeT COTHEYHON CHCTEMBI,
PEaKTUBHOE IBU’)KEHME JKUBBIX OPIraHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMH, 36MJIETPSICEHHUE,
celicMMuYecKHe BOJIHBI, LIyHAMH, X0, [IBETA T€J, ONTHUYECKUE SBJICHUS B IPUPOJE, OMOIOTUYECKOE
JefCcTBHE BUIMMOTO, YJIbTPaprOJIETOBOIO U PEHTT€HOBCKOIO U3JTy4YE€HUH; €CTECTBEHHBIH
paZvoaKTUBHBIN (OH, KOCMMUYECKHE JIYUH, PaIMOaKTUBHOE U3JIyY€HHUE IPUPOIHBIX MUHEPAJIOB;
JIeicTBUE paJIMOAKTUBHBIX U3TYyYE€HUI Ha OPraHU3M UYeJIOBEeKa), PU ATOM NMEPEBOAUTH MPAKTHUYECKYIO
3aJjauy B yueOHYI0, BBIIEJATH CYIIECTBEHHbIE CBOMCTBA/IPU3HAKU (PU3HMUECKUX SBICHUM;

— OIIUCBIBATh U3yUYEHHBIE CBOMCTBA Te U (PM3NYECKUE SBJICHUS, UCIIONb3Ysl (pU3HUECKUe BETUUUHBI
(cpenHsisi © MTHOBEHHAs CKOPOCTB TeJIa IPU HEPABHOMEPHOM JBH)KEHHUH, YCKOPEHHE, IEPEMELIIEHHE,
IyTh, YIJIOBasi CKOPOCTh, CUJIa TPEHUS, CHUJIa YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHE CBOOOIHOTO
NaJIeHus, BeC Tela, UMIYJIbC TeJla, UMITYJIbC CUJIbl, MEXaHW4YecKast padoTa U MOIHOCTh, MOTEHLMAIbHAS
JHEPIHUs Tella, OJHATOrO HaJl TOBEPXHOCTHIO 3€MIIM, IIOTEHIUAIbHAS SHEPT U CKATON IIPYKUHBI,
KMHETHYECKas SHEPTHsl, MOJTHAsi MEXaHWYeCKasl SHEPIus, MepHOJ] U 4acToTa KojeOaHH, ATMHA BOJIHBI,
I'POMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTeNb IIPEJIOMIIEHUS CPEJIbl); IPH ONMCAHUH
MPAaBUIBHO TPAKTOBATH (PU3MUECKUI CMBICT MCIIOIB3YEMbIX BEIMYMH, 0003HAYECHUS U €TUHUILIBI
(bu3NYECKUX BEIUYMH, HAaXOJUTh QOPMYJIbl, CBA3BIBAIOLIUE TaHHYIO PU3NYECKYIO BEIMYUHY C APYTUMHU

BEJIMYMHAMU, CTPOUTH IpaUKN U3yYEHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEJIUYUH;

— XapakKTepu3oBaThb CBOMCTBA TCI, (bmnqecm/le SABJICHUSA U NIPOUECCCHI, UCITOJIB3Yys 3aKOH COXPaHCHHA
OHEPTIHH, 3aKOH BCECMUPHOI'O TATOTCHUSA, IPUHIUIT CYTICPIIO3UIUN CUJI, TIPUHIUIT OTHOCUTCIBHOCTHU
Fannneﬂ, 3aKOHBI HBI—OTOHa, 3aKOH COXpaHCHHA UMITYJIbCA, 3aKOHBI OTPAXKCHUA U IPCIIOMIICHHUA CBETA,
3aKOHBI COXpaHCHUS 3apAA0BOI0 U MAaCCOBOT'0 YHUCCII IPU AACPHBIX PCAKIUAX; ITPU 3TOM JaBaThb
CJIOBCCHYHO (I)OpMYJ'II/IpOBKy 3dKOHa U 3aIMUCBIBATh €0 MATEMAaTUYICCKOC BbIPAKCHHUC,



— 00BACHATH (PU3NYECKUE TPOLECCH M CBOWCTBA TeJI, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
MPAKTUKO-OPUCHTUPOBAHHOTO XapaKTEpa: BbIABIATH IPUINHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 06’b$IC'
HEHHE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOPO Ha 2—3 W3YYEHHBIX CBOMCTBA (DHM3NUYECKUX SBJIICHUM,
(U3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

— pemiaTh pacyE€THbIE 3a7a4u (OMUparoIIuecs Ha CUCTeMY U3 2— 3 ypaBHEHHIl), UCIIOJIb3YS 3aKOHBI U
(dbopMyIibl, cBsI3bIBatOIINE (PU3HMUECKHUE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 33a/]a4ul 3allHChIBATh
KpaTKO€ YCJIOBHUE, BBISBIIATH HEOCTAIOLIUE HIIM U30BITOUHbIE TaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBL,
HE0OXOIUMBIE I PEIIeHHUs, TPOBOAUTh PACUETHI U OLIEHUBAThH PEATUCTUYHOCTD MOJIyYEHHOTO
3HaYeHUS PU3NYECKON BETUUHHBI;

— pacmno3HaBaThb Hp06H€MBI, KOTOPBIC MOKHO PCHINTDh IPHU IMMOMOIIN (bH?;H‘IGCKHX MCTOOOB; UCIIOJIB3 YA
OIMUCAHUC UCCIICAOBAHM, BBIACIATE MMPOBEPACMOC MPCAINIOJIO0KCHUC, OLICHUBATh IPABUJIbHOCTD IMOPAAKa
IIPOBCACHUA UCCIICA0BAHNU, ACIATh BBIBOJbI, MHTCPIIPETUPOBATDL PE3YJIbTAThI Ha6J'IIO,Z[CHI/II71 U OIIBITOB,

— TPOBOJUTH OMBITHI 10 HAOIIOACHUIO (PU3NUYECKUX SIBICHUHN UK (PU3NYECKUX CBONCTB Tell (M3yueHHe
BTOpOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHHS SHEPTUHU; 3aBUCUMOCTb Mepro/ia Koebanui
MPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMIUIUTY/Ib
MaJlblX KOJIEOAHUM; IPSIMOJIMHEIHOE paclpOCTPAHEHUE CBETA, pa3jioKeHue Oesoro cBera B
CIIEKTp; U3y4CHHE CBOWCTB M300PaKEHHS B TUIOCKOM 3€pKaJie ¥ CBOMCTB N300payKeHHs IIPeIMETa B
coOuparorielt JInH3e; HaOII0IeHNE CIUIOIIHBIX U JIMHEHYATHIX CIIEKTPOB M3IIyUEHHS): CAMOCTOSTEIIEHO
coOHMpaTh YCTaHOBKY M3 MU30BITOYHOTO HAOOpa 000PYIOBaHUS; OIUCHIBATH XOI OIBITA U €TO
pe3yabTaThl, POPMYITHPOBATH BHIBOKI;

— TPOBOJUTH IPU HEOOXOJMMOCTH CEPUIO0 MPSMBIX H3MEPEHUH, ONIPEAessisi CpeHee 3HaUCHUE
M3MepsieMoil BeTnuuHbI ((POKyCcCHOE paccTosTHEE COOMparoIIei INH3bI); 000CHOBBIBAThH BEIOOP criocoda
M3MEPEHUs/U3MEPUTEIILHOTO TPUOOPa;

— MPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3MUECKUX BEIMUYUH C UCIIOIb30BAHUEM MIPSIMBIX
M3MepeHuH (3aBUCUMOCTh ITYTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HayaJlbHOM CKO-
poctu; nepuoja KojebaHuii MaTeMaTUYECKOT0 MasiTHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH yTJia
OTpaKEHMsI CBETA OT yIjla MaJeHUs U yIiia IPeJOMIICHUs OT yIila MaJeHUs): INIAHUPOBATh UCCIIEN0-
BaHUE, CAMOCTOATEIBHO cOOMpaTh YCTAaHOBKY, (PUKCUPOBATh PE3YJbTaThl OJYUYEHHON 3aBUCIMOCTH
(u3MYeCKUX BEIMYMH B BUJIE TaOJIUII U TPapUKOB, 1€1aTh BBIBOJIBI IO PE3yJIbTaTaM HCCIEA0BAHNUS;

— MPOBOAUTH KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEJIMYMH (CPeHss CKOPOCTh U YCKOPEHHUE Tella IpU
PaBHOYCKOPEHHOM JIBH)KEHUHU, YCKOPEHHE CBOOOAHOIO MAJACHUS, KECTKOCTh MPYKUHbBI, KO3PPHUIIUEHT
TPEHUSI CKOJILKEHUSI, MEXaHHuecKas paboTa U MOIIHOCTh, YaCTOTa U MEePUOJI KoseOaHui
MaTEeMaTHYeCKOro ¥ NPYKMHHOTO MasiTHUKOB, ONTHYECKasl CUJIa cOOMparoIiei TMH3bI, paJiiOaKTUBHBIH
(GoH): MIaHUPOBATH U3MEPEHUS; COOUPATh SKCTIEPUMEHTAIIbHYIO YCTAHOBKY U BBINOJIHATH U3MEPEHNUS,
cleys IPEeNIOKEHHOW MHCTPYKIMU; BBIYUCIIATh 3HAYEHUE BEIIMYMHBI U aHAJTU3UPOBATH ITOJIYYCHHBIE
pe3yiabTaThl ¢ YUETOM 3aJaHHOU MTOIPELIHOCTH U3MEPEHUN;

— coO0roaaTh MpaBHia TEXHUKH 0€30MacHOCTH MpH paboTe ¢ 1abopaTOpHBIM 000PyA0BaHUEM;

— pas3jan4yaTb OCHOBHBLIC ITPU3HAKW U3YUCHHBIX (i)I/I3I/ILIeCKI/IX Moneneﬁ: MaTrc€pHrajJbHasd TOUKa,
a0COJIFOTHO TBép,Z[OC TCIIO, TOYECYHBIM HCTOYHUK CBCTA, JIYy4, TOHKAas JINH34, INIaHCTapHasd MOJCJIb aTOMa,
HYKJIOHHad MOJCJIb aTOMHOTO SAJpa;

— XAapaKTCpPU30BaThb NPHUHIHIIBI JehcTBUSA HN3YUCHHBIX HpI/I60pOB N TCXHHUYCCKHUX yCTpOfICTB C 01'[0p01>i
Ha UX OIIMCaHHA (B TOM YHUCJIC: CTUAOMCETP, AATYHUKHU IMOJIOKCHUA, paCCTOAHUA U YCKOPCHUS, PAKCTA,
9X0JIOT, OYKHU, IICPUCKOII, (1)0T03.HHapaT, OINITHUYCCKUEC CBETOBO/bI, CIICKTPOCKOII, TO3UMETP, KaMEpa



BuiibcoHa), ncnonb3ys 3HaHUSL O CBOMCTBAX (PM3MUECKUX SIBJICHUH M HEOOXOAUMBIC (DH3NUECKHe
3aKOHOMEPHOCTH;

— HCIOJIB30BaTh CXEMBI M CXEMaTHUYHbIE PUCYHKH N3Y4YECHHBIX TEXHUYECKUX YCTPOUCTB,
M3MEPUTENBHBIX PUOOPOB U TEXHOJOTHUECKUX MPOIIECCOB MPH PEIICHUH y4eOHO-TIPAKTHUECKUX 3a/1ay;
ONTHYECKHUE CXEMBI IS IOCTPOEHUS H300paXKeHUil B INIOCKOM 3epKajie U coOuparoIeil JIMH3e;

— TPUBOJIUTH MPUMEPHI/HAXOAUTH HH(OPMAIHIO O TPUMEpPaX MPAKTUIECKOT'O UCTIONb30BaHUS
(bu3nuecKrx 3HaHUH B TOBCETHEBHOM KU3HU AJ1s o0ecrieueHus: 6€30MacHOCTH Tpu 00pallieHuu ¢ npuoo-
pamMH ¥ TEXHUYECKUMHU YCTPOMCTBAMH, COXPaHEHHUsI 3J0POBbsI U COOIIOCHHSI HOPM SKOJIOTHYECKOT0
MOBEJICHUS B OKPYXKAIOLIEN CPENE;

— OCYIIECTBIISATh MOUCK HHPOpMALHK PUIUUECKOTO COIepPKaHUs B ceTH VIHTepHET, CaMOCTOSTEIbHO
(bopMynupys MOMCKOBBIN 3aMIPOC, HAXOAUTD MYTU OMPEENICHUs JOCTOBEPHOCTH MOIYYEHHOM

I/IH(bOpMaI_[I/II/I Ha OCHOBC MMCHOIIUXCs 3HAaHUH U JOIMOJIHUTCIIBbHBIX NCTOYHHUKOB,

— HCIIOJIb30BAaTh MPH BHIMOJIHEHUH YUYE€OHBIX 33JJaHUN HAYYHO-TIOMYJISIPHYIO JTUTEPATypy (HPU3HUECKOTO
coJiepKaHusl, CIPaBOYHbIE MaTEpHaJIbl, pecypchl ceTu HTepHeT; BIaaeTh NnpuéMamMmu
KOHCIIEKTUPOBAHUSA TEKCTA, MpeoOpa3oBaHus UH()OPMALIUY U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHbIEC IMCbMEHHBIE U YCTHBIE COOOLIEHHS HA OCHOBE MH(pOPMALIUU U3
HECKOJIbKUX UCTOYHUKOB (PU3MUYECKOI0 COACPIKaHUs, TyOIIMYHO MPEJICTABIIAT PE3yIbTaThl IPOSKTHON
WJIN UCCIIeI0BATEIbCKON JAEATEIbHOCTH; IIPU 3TOM I'PaMOTHO UCIOJIb30BaTh U3YyYEHHBIH NOHATUIHBIN
anmapar u3y4yaemoro paszeia (GU3UKu 1 COPOBOXKIATh BBICTYIICHHE IPE3EHTALUEH ¢ y4ETOM
0COOEHHOCTEH ayAUTOPHH CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

Ne | HaumeHnoBaHue pa3/ieJioB U TeM IPOrPaMMbl KosmuecTBo yacos Jara Buabl aesiTeIbHOCTH Buael, DJIeKTPOHHbBIE
n/n HM3yYeHHs hopmebi (uudposnie)
BCEro | KOHTPOJIbHBIC | MPAKTHYECKHE KOHTPOJIS o0pa3zoBaTelbHbIe
pa6oTsI pa6oTsI pecypcsl
Paznen 1. Mexannueckue siBJIeHHsI
1.1. | MexaHu4eckoe IBHKEHHE H CIIOCOOHI €10 OIMCAHUST 10 1 1 03.09.2022 | AHanu3 u 06Cyx/JIeHUE pa3INYHbIX IPHMEPOB MEXaHUYECKOT OABUKEHHUS; VerHblit http://schoolcollection.
24.09.2022 01poc; edu.ru/
1.2. | B3aumoneiicTBue Tes 20 0 1 29.09.2022 | [leiicTBHs C BEKTOPAMH CHJI: BBITOJHEHHE 3aJJAHUH 110 CII0)KEHHIO U Tectuponanmue; | http://schoolcollection.
19.11.2022 | BEIYUTaHHUIO BEKTOPOB; edu.ru/
1.3. | 3aKoHBI cOXpaHeHHs 10 1 0 21.11.2022 | Pemenue 3a1a4 ¢ UCIOJIb30BAaHUEM 3aKOHA COXPAHEHUSI UMITYJIbCA; Konrponbhast | http://schoolcollection.
12.12.2022 pabora; edu.ru/
Hroro no pazgeny 40
Paznen 2. MexaHndeckue KoJjieGaHUs M BOJIHbI
2.1. | MexannuecKkune KoJie6anus 7 0 1 15.12.2022 | Ananus koneGaHuii Tpy3a Ha HUTH U Ha rpyskuHe. Onpe/ieieHne 4acTOThI Tectuposanwue; | http://schoolcollection.
29.12.2022 | xoneGaHUH MaTEeMaTHYECKOTO U MPYKUHHOTO MasTHUKOB; edu.ru/
2.2. | MexaHu4ecKHe BOJTHBI. 3BYK 8 1 0 OO6Hapy»KeHHE 1 aHAJIN3 BOJIHOBBIX SIBJICHUH B OKPYKAOIEM MHPE; Konrponbhast | http://schoolcollection.
pabora; edu.ru/
Wroro no pazaeny 15
Pa3zzen 3. DJIeKTPOMATHUTHOE 110J1e H 3J1eKTPOMATHUTHBIE BOJIHbI
3.1. | DJIeKTPOMATrHUTHOE T0JIe M YIeKTPOMATHHTHbIE 6 0 1 IMoctpoenue paccyxIeHHH, 000CHOBBIBAIOIIMX B3aUMOCBSI3b 3JIEKTPUYECKOro | YcTHBI http://schoolcollection.
BOJIHBI 1 MarHUTHOTO TIOJICH; or1poc; edu.ru/
Hroro no pazaeny 6
Paznen 4. CBeToBble sIBJICHUSI
4.1. | 3aKOHBI pacIpPOCTPAHEHHUs CBETA 6 0 0 Peenue 3a1a4 ¢ HCNOJIL30BAHHEM 3aKOHOB OTPAKEHHUS U NIPEIOMIICHUS TIucemennsiit | http://schoolcollection.
CBETA; KOHTPOJIb; edu.ru/
4.2. | JInH3bI M ONTHYECKHE TPHGOPBI 6 0 1 Onpenenenne GOKYCHOrO pPacCTOSHHS M ONTUYECKON CHIIbI COOMparomei TTucemennsriit | http://schoolcollection.
JIUH3BL; KOHTPOJIB; edu.ru/
4.3. | Paznoxkenne 6eJ10ro cBeTa B CIEKTP 3 1 0 Ha6unronenne n 00bsICHEHHE OMBITOB IO OIYYEHUIO OEJI0ro CBETa MPU Verubrit http://schoolcollection.
CJI0KEHUU CBETA PA3HBIX IIBETOB; o11poc; edu.ru/
Wroro no pazaeny 15
Paznen 5. KBaHTOBBIE SIBJICHHUS
5.1. | MenyckaHue U NOIJIOLIEHHE CBETA ATOMOM 4 0 1 OO6cyxeHue ey onbiToB Pesepdopa rmo necie1oBaHnio aTOMOB, IIucemennsiii | http://schoolcollection.
BBIJIBUSKEHHUE THITOTE3 O BO3MOKHBIX PE3YJIbTAaTaX ONBITOB B 3aBUCUMOCTH OT KOHTPOJIb; edu.ru/
IPEIOIaraeMoro CTPOSHUs aTOMOB, ()OPMyJIHPOBAHHE BBIBOJOB U3
Pe3yIbTaTOB OIBITOB;




5.2. | CTpoeHue aTOMHOIO s11pa 6 HccnenoBanue TpeKOB a4acTHI] IO TOTOBBIM (oTorpadusiv; IIucemennsiii | http://schoolcollection.
KOHTpOJIB; edu.ru/
5.3. | sinepHble peakuHH 7 Pemenue 3agau ¢ UCIIOIL30BAaHUEM 3aKOHOB COXPAHEHHS MAaCCOBBIX U Tectuponanmue; | http://schoolcollection.
3aps1JIOBBIX YKCEJI Ha ONPE/IeIICHUE Pe3yIIbTaTOB SIEPHBIX PEaKIii; aHaIN3 edu.ru/
BO3MOXKHOCTH HJIM HEBO3MOXKHOCTH SIIEPHOM PEaKInH;
Hroro no paszaeny 17
Paznen 6. IloBTopuTe/IbHO-000011aK0IMIT MOTYJIb
6.1. | CucremaTu3aums 1 06001IeHHE IPEMETHOTO 9 Pemenne pacyéTHbIX 33124, B TOM YUCIIE IIPENOIAraloNMX UCII0Ib30BaHUE Kontponbnas | http://schoolcollection.
CO/IepKAHMS U ONBITA 1eATeTLHOCTH, (hU3M4ECKOi MOJEIM M OCHOBAHHBIX Ha COAEPKAHUHU PA3/INUHbIX Pa3/IEIOB pabora; edu.ru/
NPHOGPETEHHOT0 NPU H3YYEHHH BCEro Kypca Kypca hH3HKH;
Gu3uKH
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I1O [TIPOTPAMME 102




INIOYPOYHOE IINTAHUPOBAHMUE

Ne Tema ypoxa Kosan4ecTBo yacos JlaTta BH/b1, oOpMEI
n/n BCero | KOHTOIBHbIE | NpaKTHIeCKHE U3YYCHHS | KOHTPOJIA
paboTbI paboThbI
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Beenure cBo#l BapuaHT:
METOANYECKHUE MATEPUAJIBI JJI51 YUYUTEJIS

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O ITIPOLECCA

YYEBHOE OBOPYJOBAHHUE

OBOPYJIOBAHME JJIsSI TPOBEJEHUS IABOPATOPHBIX, TPAKTUYECKHX PABOT,
JEMOHCTPAIIUM
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