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AJJAIITUPOBAHHASA PABOYAS OCHOBHAS OBPA30OBATEJIbHASA
IMPOI'PAMMA OCHOBHOT'O OBIIEI'O OBPA3OBAHUA 110 ®PU3UKE JJIA 9
KJIACCA (MHAUBUAYAJIBHOE OBYUYEHMUE)
HHOACHUTEJBHAA 3AIINCKA

[Iporpamma no ¢u3nke Ha YpOBHE OCHOBHOro 00I1Iero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHMM U TPeOOBAaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéToMm ¢eaepanbHOi paboueii mporpaMMbl BOCTUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

ConepxaHue MporpaMMbl HaIpaBiIeHO Ha (OPMUPOBAHHE ECTECTBEHHO-
HAy4YHOM TPAMOTHOCTH Y4YalIUXCsl M OpraHu3aluyio Hu3ydeHuss (U3MKA Ha
NESTEIIbBHOCTHOM OCHOBE. B Hell yuMTBIBAalOTCS BO3MOXKHOCTU IpEAMETa
B peanmmzanuu TpeboBanuit PI'OC OOO k MmIaHUPYyEeMbIM JUYHOCTHBIM U
METamnpeMETHBIM pe3ysibTaTaM OOy4YeHHs, a TakKe MEXKIIPEIMETHBIE CBS3U
€CTECTBCHHOHAYYHBIX y4YEOHBIX NIPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETO
obpazoBanus. CoorBerctByeT [IOOIT OOO.

BaxueimmM HamnpaBiI€HHEM JAEATEIBHOCTH MO peaav3alud IpeaMeTa
«300pa3uTenbHOe  MCKYCCTBO»  SIBIETCS  (OPMUPOBAHHE KOPPEKIIMOHHO-
pa3BUBAlOIIEH Cpe/ibl ypOKa B paMKax padOoThl yUpeKAeHUs, Kak 0a30BOH IIOIIAAKU
UIIK TIITPO TO.

[Iporpamma no ¢u3MKe ycTaHaBIUBAET pacipeiesieHne yueOHoro Matepuania
Mo rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTh
U3yYCHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTUSA MPEIMETHOTO COACPXKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yJarommxcsl.

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «®PU3UKA»

Kypc pusuku — cucrtemooOpa3yronuit 111 €CTeCTBEHHOHAYYHBIX YIEOHBIX
MIPEIMETOB, MMOCKOJBKY (PU3NUYECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SBJICHUH,
HM3y4aeMbIX XHUMHEH, Ouojorueu, acTpoHoMuend Hu (Qu3nUeckoil reorpaduei.
®uzuka — 3TO MNPEAMET, KOTOPBIA HE TOJBKO BHOCHUT OCHOBHOM BKJAJ B
€CTECTBEHHOHAYYHYIO0 KapTHUHY MHUpa, HO M MPENOCTaBiseT HauOoyiee SICHbIE
oOpa3lbl TPUMEHEHUS HAY4YHOIO0 METOJa IMO3HaHUs, T.. CHoco0a MOIyYeHUS
JIOCTOBEPHBIX 3HaHMI 0 Mupe. HakoHel, pusnka — 3T0 MpeAMET, KOTOPbII Hapsay
C JpPYrMMH €CTECTBEHHOHAYYHBIMU MpEIMETaMU JOJKEH JaTh IIKOJIbHUKAM
NpeACTaBlIeHUEe 00 YBIEKATEIbHOCTH HAYYHOTO HCCIEAOBaHUS W PaJoCTU
CaMOCTOSITEJIbHOTO OTKPBITHUSI HOBOT'O 3HAHUS.

Opnna w3 THaBHBIX 337a4 (U3UIECKOTO O00pa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHUsI COCTOUT B (DOPMUPOBAHUHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH U
WHTEpeca K HayKe y OCHOBHOW MacChl OOYyYalomUXcCs, KOTOPbIe B JalIbHEHUIIIEM
OyIyT 3aHATHl B CaMbIX pa3HO 00pa3HBIX cdepax nesarenbHOCTH. Ho He meHee
BAKHOW 3a7aydeil sIBISETCS BBISIBICHUE U MOJrOTOBKA TaJlaHTIMBBIX MOJIOABIX
JqOAeW Ans MpoJdoJDKeHHs oOpa3oBaHHMs W JalibHEWIIe mpodecCHOHaTbHOM
JeSATEIbHOCTH B 00JIACTU €CTECTBEHHOHAYYHBIX MCCIIEIOBAHUN U CO3aHUN HOBBIX
TexHoJIoTHil. COrJIacHO MPUHATOMY B MEXAYHAPOAHOM COOOIIECTBE OINPEACIICHHUIO,



N =

((ECTGCTBGHHOHay‘-IHaH IrpaMOTHOCTb — 3TO CIIOCOOHOCTh 4YEJIOBEKA 3aHMMATh
AKTHUBHYIO I'PAKIAHCKYIO ITO3HUIHIO I10 O6HI€CTBCHHO 3HAYHUMbIM BOIIpOCaM, CBA3adH-
HBIM C CCTCCTBCHHBIMU HAYKaAMH, U €CI'0 TOTOBHOCTb HHTCPCCOBATHCA CCTCCTBCHHO-
HaYYHBIMHU HICIAMH. HaquO FpaMOTHBIﬁ 4CJIOBCK CTPCMHUTCA Y4YaCTBOBATL B
ApryMCHTHPOBAHHOM O6CY)KI[€HI/II/I HpO6JI€M, OTHOCAIIHUXCA K CCTCCTBCHHBIM
HayYKaM U TCXHOJIOTHUAM, UYTO Tpe6yeT OT HCTO CJICAYIOUIUX KOMIIETCHTHOCTEH:

Hay49HO O0OBSACHATH SIBJICHHA,

OLICHUBATh U ITIOHUMATb 0COOEHHOCTH HAay4YHOI'0 MCCJICAOBAaHNA,
HHTCPIIPCTUPOBATL JAHHBIC W HCIIOJIB30BATh HAYYHBIC JOKA3aTCJIbCTBA IJIA
IIOJIY4YCHUA BBIBOJIOB.

N3yyenue ¢Gu3nKkd CrnocoOHO BHECTH pelIAIUNA BKjIaa B (QopMupoBaHue
€CTECTBEHHOHAYYHOU TPaMOTHOCTH 00YYaIOIINXCS.

HEJU U3YUYEHUSA YYEBHOI'O IIPEJMETA «®U3UKA»

[enmn wu3ydyeHuss (pU3UKK Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
ompeneneHsl B KoHuenuuu mnpemnogaBaHus ydeOHoOro mnpeamera «Dusmka» B
oOpa3oBarenpHbIX opraHuzanmsx Poccuiickoit ®enepauuu, pean3yrOMHUX
OCHOBHBIE  00I11€00pa30BaTEIbHbIE MPOrPAMMBI, YTBEPKAEHHOW pELICHUEM
Komnernun Munucrepcrsa npocsemenus Poccurickonn denepannu, MpoOTOKOII OT 3
nexadpst 2019 r. Ne [1K-4BH.

Henu nzydyenus: Gpu3nku:

npuoOpeTeHre HHTepeca U CTpeMJIeHHs OOydaloIluXxcsi K HAaydYHOMY
W3YYCHHUIO TIPUPOIBI, pPA3BUTHE WX HWHTEIUICKTyallbHBIX W TBOPYECKHUX
CIIOCOOHOCTE;

pa3BUTHE TPEACTABICHUN O HAyYHOM METOJIe TO3HaHWUsA W (HOPMUPOBAHHE
HCCIIEIOBATENICKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHHSIM;

dopMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3yiabTaTa H3Y4YEHUS OCHOB
CTpPOEHHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHrE TIPEACTABICHUA O pPOIU (UBUKUA ISl Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE TIPEACTABICHUA O BO3MOXKHBIX chepax Oymyrmieit mpodeccnoHaIbHON
TS TeIbHOCTH, CBSI3aHHOU ¢ (PU3MKOM, MOArOTOBKA K JaJbHENUIIEMY 00yUEHHIO B
STOM HaIpaBIICHUH.

JocTmxeHue OTUX 1eJied Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
o0ecrieunBaeTCs PeIICHUEM CIISAYIONINX 3a/1ay:

npuoOpeTeHne 3HaHUK O AUCKPETHOM CTPOSHHH BEIIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

NpUOOpEeTEeHUE YMEHHM OMHUCHIBaTh U OOBSICHATH (PU3MUECKHE SIBICHUS C
MCIIOJIb30BaHUEM IOJTyYEHHBIX 3HAHU;



OCBOEHHME METOJO0B PEIICHHS MPOCTEUIINX PACUETHBIX 3a/1a4 C UCII0JIb30BAHUEM
(puznyeckux Mozenel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHUH HaONIOAaTh HPUPOJHBIE SBJICHUS U BBINOJHITH OIBITHI,
nabopatopHble pabOThl U HKCIIEPUMEHTAIbHBIE UCCIIEA0BAHNS C UCIIOIb30BAaHUEM
U3MEPUTENBHBIX IPUOOPOB;

OCBOEHUE MPUEMOB pabOThI ¢ HH(pOpMaLel (PU3NIECKOTro CoAepKaHus, BKIIIOYast
MH(POPMAIIMIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3UKU; aHAIU3 U KPUTHUECKOE
OLICHHBaHUE UH(OpMAIINH;

3HAaKOMCTBO cO c(epamMu NpOPEecCHOHATBHON JEATENbHOCTH, CBA3aHHBIMU C
(GU3MKON, M COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTIKEHUSIX
(pu3nyecKoil HayKu.

MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YHEBHOM IIJIAHE

B cootBerctBUM ¢ DPI'OC OOO ¢uzuka sBiasieTcss 00s3aTEIBHBIM
OpeIMETOM Ha YpPOBHE OCHOBHOIO 0O0mIero o0pa3oBaHus. YUeOHBIH NpeaMer
«Pu3nKay peanusyeTcs Kilaccax 3a cueT 00s3aTeabHON YacTu yueOHOro IIaHa.

B pamkax amantupoBaHHOW 00pa3oBaTelbHON MPOTPAMMBI ISl JIETEH C
WHIUBUYAIbHBIM O0OyY€HHEM Ha H3ydeHue (U3MKU B 9 Kilacce oTBOAMTCA MO 1
yacy B HeJlelnto, U3 pacuéra 34 yueOHbIe Hefenu B rof. O0umit 00beM 3a yueOHbIN
roza 34 4acos B I'ofI.

COIAEPKAHUE YYEBHOI'O ITPEIMETA «®U3UKA»

N3yuaemas tematuka copnagaet ¢ [IIOOIT OOO.

9 KJIACC

PA3JIEJI 1. MEXAHUYECKHUE SIBJIEHUSI ( 17 Y)

Mexannueckoe  ABWKeHHe. MarepuanbHag  Touka. (CuctemMa — OTcyéra.
OTHOCUTENBHOCT MEXAaHMYECKOTO JBWKEHMS. [IpMHIMII OTHOCUTENBHOCTH
['anunes.  PaBHOmMepHOE  HpsAMOJMHENWHOE  ABWXKEHHE.  HepaBHOMepHOe
NpSAMOJIMHEWHOE JBHKeHUEe. CpelnHsss W MIHOBEHHas CKOPOCTh Tejla IpU
HEPAaBHOMEPHOM JIBU>KCHUU.

Yckopenue. PapHoyckopeHHOE mpsiMosiHEHOe ABMKeHne. CBOOOHOE TajieHuE.
Omnbitel ['anunes.

PaBHOMepHOE [BHJKEHHME IO OKpYyXHOCTU. llepron u wactora oOpamieHus.
JIunerHasa u yrioBasi CKOPOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHUE.

Nuepnus. Ilepssiii 3akoH Herotona. Bropoii 3akoH Herotona. Bzaumonericteue
teil. Tperuit 3akoH HerotoHa. [IpuHIUII cyniepno3unmuu Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: cuJia TPEHHS! CKOJIbKEHHUS, Cuia
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.



Cuiia TSKECTU U 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOpEHUE CBOOOHOTO MaJACHUSI.
JBuwxenue mianer Bokpyr Comnna (MC). IlepBas kocMudeckas CKOpPOCTb.
HeBecoMocCTh U nieperpy3Ku.

PaBHOBecue wmaTepuanbHOl TOukH. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIIIEHHON OChIO BpaleHus. MoMeHT cuiibl. LleHTp TsikecTH.

Nmnynec Ttema. M3meHnenune wummynbca. VMMOylbc Cuiabl. 3aKOH COXPAaHEHUS
umiynbca. PeaktuBHoe nBmwxkenue (MC). Bkian poccuiickux U 3apyOeiKHBIX
YUEHBIX-(PU3UKOB B pa3BUTHE HAYKU, TEXHUKU U TEXHOJIOTHH.

Mexannyeckass pabota U MOIIHOCTb. PaboTa cui TshKecTH, yNpyrocTd, TPEHUS.
Cesi3p sHepruu u pabothl. [loTeHuManbHas »HEpPrust Teja, MOJHATOTO Haj
NIOBEPXHOCTHIO 3eMIH. [loTeHIInanpHas SHEPrus CKaToi npykuHbl. Kunetnueckas
sHeprus. TeopemMa O KMHETHYECKOW JHEPrUU. 3aKOH COXPAHEHUS U M3MEHEHUS
MEXaHHYECKON JHEPTUH.

Jemoncmpayuu

1. HabnroneHne MeXaHW4YecKOoro JBMKEHMsI Tela OTHOCUTENIBHO Pa3HBIX Tell
OTCUETA.

2. CpaBHEHHE TIIyT€d M TPACKTOPUM JBWKEHUS OJHOIO M TOrO JKE€ Teja

OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.

HccnenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Habmroienue nBU>KeHUs Tela 1o OKPYKHOCTH.

S

HabGnrogenne mMexaHMuecKUX SIBJICHUM, MPOUCXOSIIUX B CHUCTEME OTCUéra
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBUXEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3UKU.

7. 3aBUCUMOCTbH YCKOPEHUS TeJIa OT MAcChl TeJIa U ICMCTBYIOLIEH HA HETO CUJIBI.
8. HaOmroneHune paBeHcTBa CUII MPU B3aUMOJICCTBUU TEJ.

9. I3MeHeHue Beca Tena npu YCKOPEHHOM JIBUKCHUMU.

10.Ilepenaua uMiysnbca npu B3auMOJACHCTBUU TEIL.

11.1IpeoOpazoBanust SHEPTUN TIPU B3AUMOICHCTBUM TEJI.

12.CoxpaHeHre UMIYJIbCa MPU HEYNIPYTOM B3aUMOICHCTBUH

13. CoxpaHeHne UMIyJbca MPU a0COJTIOTHO YIPYroM B3aUMOJICHCTBUH.
14. HaGmroneHne peakTUBHOTO JIBMKCHUSI.
15. CoxpaHeHHEe MEXaHUYECKON PHEPruu MPU CBOOOTHOM IaJICHUM.
16. CoxpaHeHHEe MEXaHUYECKOW HHEPTruu MpH JABWKEHUH TeJla MO0/
JIEUCTBUEM NPYKUHBIL.
Jlabopamopnsie pabomsl u onvimaol



1. KoHCTpyupoBaHue TpakTa JJjisl pa3roHa U JaJIbHEUIIIEro paBHOMEPHOTO
JNBUKCHUS LIapUKA WU TEJIEKKU.
2. Onpenenenue cpelHed CKOPOCTHU CKOJIbXKEHUS OpyCKa WU JIBUKECHUS
HIapuKa o HaKJIOHHOU MJIOCKOCTH.
3. OnpeneneHne yCKOPEHUs Tejia IPU paBHOYCKOPEHHOM JIBMXKEHUH 10
HAKJIOHHOM ITIOCKOCTH.
4. MccrieqoBanue 3aBUCUMOCTH ITYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBUKEHUU 0€3 HauallbHOW CKOPOCTH.
5. I[IpoBepka ruIoTe3bl: €Ciayu Npu PaBHOYCKOPEHHOM JIBUKEHUH O€3
HAa4aJbHOW CKOPOCTH ITyTH OTHOCSTCS KakK psii HEUYETHBIX YHCEIL, TO
COOTBETCTBYIOIIHE MPOMEKYTKHA BPEMEHU OJTUHAKOBBI.
6. lccnenoBaHre 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJIBKEHUSI OT CUJIbI
HOPMAJILHOT'O J1aBJICHUS.
7. Onpenenenue ko3P uimeHTa TpeHUs1 CKOJIbXKEHUS.
8. OnpenieneHne )KECTKOCTU NMPYKUHBI.
9. Onpenenenue padOThI CUIIbI TPEHUS IPU PABHOMEPHOM JIBUKEHUH TeEJla
110 TOPU3OHTAIIBHOW TOBEPXHOCTH.
10.Onpenenenne padoOThl CUJIbI YIPYTOCTH IIPU MOABEME Ipy3ac
VICII0JIb30BAaHUEM HEIMOJABUKHOTO U MOJIBUKHOTO OJIOKOB.
11. U3yueHue 3ak0Ha COXpaHEHUs YHEPTUM.

PA3JEJ 2. MEXAHUYECKHUE KOJEBAHUS U BOJIHBI ( 7 Y)

KonebarenrHoe nBmkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUIMA:
IEPUO/I, YACTOTA, AMILUIUTYZa. MaTeMaTUYEeCKUU U NPY>KUHHBIU MAATHUKH.
ITpeBpaltieHre HEPrun Npu KojaedaTeabHOM JBUKCHUU.

3aryxaromme kosjebaHusi. BbIHyXJeHHble KoJieOaHus. Pe3oHaHc.
MexaHnuueckrue BOJIHBI (BOJIHOBOE ABMKEHUE). CBOMCTBA MEXaHUYECKUX
BOJIH. [IponosibHBIE M ONEpEeYHbIE BOJHBI. J[JIMHA BOJHBI U CKOPOCTh €€
pacopocTpaHeHusl. MeXaHu4eCKUEe BOJIHBI B TBEPJIOM TEJIE, CENCMUYECKUE
BoJiHbI (MC).

3ByKk. ' pomMKkoCTh 3ByKa U BhicoTa ToHa. OTpaxkenue 3Byka. Mudpa3Byk u
YJIbTPa3BYK.

Hemoncmpayuu

1. HaGnronenue xoseOGaHUM TEJI MOJ JIEMCTBUEM CHIIBI TSIKECTU U CHIIBI
YIOPYTOCTH.

2. Habmonenue konebaHuil rpy3a Ha HUTHU U Ha TIPYKHUHE.

3. Habmonenne BeIHYXJIEHHBIX KOJIeOaHU U pe30HaHca.

4. PactipocTpaHeHue MPOAOJIbHBIX U ITONMEPEYHBIX BOJH (Ha MOJEIIN).

5. HaGarogeHne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.



6. AKyCTUUECKHI PE30HAHC.
Jlabopamopnsie pabomoel u onvimot

1. OnpeneneHue YacTOThl W TIEpHoJia KojeOaHW MaTeMaTU4IeCKOTO
MasiTHUKA.

2. OnpeneneHue 4acTOThI U IleprUoa KojebaHui Npy>KMHHOTO MasiTHUKA.

3. UccnenoBanue 3aBUCUMOCTH MEpHOJia KOJICOAHUN MOJIBEIIEHHOTO K
HUTHU T'py3a OT JIJIMHBI HUTH.

4. UccnenoBanne 3aBUCUMOCTH TIepuofa KoJeOaHWUM TPy KUHHOTO
MasiTHUKa OT MAaccChl rpy3a.

5. IIpoBepka HE3aBUCUMOCTH Mepuoia KojieOaHu rpy3a, NOJABEIIEHHOTO
K HUTH, OT MAcChlI Tpy3a.

6. ONBITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh TMEpuoJia KOJICOaHUM
NPY>KUHHOTO MAasiITHUKA OT MAacCChl T'py3a U )KECTKOCTU NPYKUHBIL.

7. I3MepeHne yCKOpeHusi CBOOOITHOTO TTaieHHUS.

PA3JAEJI 3 QJIEKTPOMAI'HUTHOE ITIOJIE U JIEKTPOMAI'HUTHBIE
BOJIHBI (2 Y9)

DJIEKTPOMArHUTHOE  TIOJE.  ODJIEKTPOMAarHuTHele  BOJHBL.  (CBoilcTBa
DJIEKTPOMAarHUTHBIX BOJIH. IMIkana DIJIEKTPOMArHUTHBIX BOJIH.
Hcrnonp30BaHue 2JIEKTPOMArHUTHBIX BOJIH J1JIs1 COTOBOU CBSI3H.

DnekTpoMarauTHas npupoaa ceera. CkopocTh cBeTa. BoiHOBBEIE CBOMCTBA
CBETA.

Jemoncmpayuu

1. CBOMCTBA BJIEKTPOMArHUTHBIX BOJIH.
2. BotHOBBIE CBOMICTBA CBETA.
Jlabopamopnwvie pabomel u onvimot

1. 3ydyeHne CBOMCTB AJIGKTPOMArHUTHBIX BOJIH C MOMOIIbI0O MOOMIIBHOTO
TenedoHa.

PA3EJI 4. CBETOBBIE SIBJIEHUS (7 Y)

JlyueBass  Mozmenb  cBera.  Mcrounmkm — cBera.  IIpsimosimneriHoe
pacopocTpaHEHUE CBETA. 3aKOH MPSAMOJINHENHOIO PacpOCTPAHEHUS CBETA.
3armenus ComHua u JIynsl. Otpaxkenue cseta. [lnockoe 3epkano. 3akoH
oTpaxeHus ceeta [Iperomnenne ceera. 3akoH npenoMmieHus ceera. [lonHoe
BHYTpPEHHEE OTpaxkeHHe cBera. lMcmosib30BaHME NOJHOTO BHYTPEHHEIrO
OTPa’XKCHUsI B ONTUYECKUX CBETOBOJAX.



Jluaza. Xonx naydeir B naunH3e. Onrudeckas cuctema (Qoroanmapara,
Mukpockorna u Tteneckona (MC). I'ma3 kak onThyeckas cucTema.
Bau3zopykocTh U 1a1bHO30PKOCTb.

Paznosxxenne Oesoro cBera (CBETOBOTO H3IIy4YeHHUs) B CHEKTP. OTBITHI
Hrrorona. CinoxxeHue crieKTpajbHBIX IIBETOB. Jlucnepcus cera.

HHemoncmpayuu

1. IIpsaMonnHENHOE pacIpOCTPaHEHUE CBETA.

2. OTpakeHue cBeTa.

3. IlonyuyeHue n3o06pakeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
4. ITpenoMJieHUE CBETA.

5. Ontuyeckuii CBETOBO/I.

. XoJ Jiydel B coOuparomieil JIMH3e.

. X0/ JIy4yel B pacCEeUBAIOIIEN JINH3E.

. Ionyuenue n300pakeHU C MOMOIIBIO JTUH3.

o 0 3

. Ipunuun nevictBust poToariapara, MUKpOCKONa U TEJIECKOTIA.
10. Monenb riasa.

11. PaznoxeHue 0enoro cBera B CIIEKTP.

12. ITonydyeHnue 6e0ro CBETa MPU CIOKEHUU CBETA PAa3HBIX I[BETOB.
Jlabopamopnvie pabomut u onvimot

1. UccnenoBanue 3aBUCUMOCTH yTIJjla OTPaXXE€HUSI CBETOBOTO JIy4ya OT yrJja
IaJICHUs.

2. I3ydeHune xapakTepuCTUK U300pakeHUs TIpeIMETa B TNIOCKOM 3€pKajie.

3. UccnenoBanue 3aBUCUMOCTH yTIJIa IIPEJIOMIIEHUS] CBETOBOTO Jiy4da OT yTIJa
MaJICHNs Ha TPAHULIE «BO3LYyX-CTEKIIO».

4. Tlomyuenne n300pa>keHUi C TIOMOIIBIO COOUPAIOIEH JTUH3HI.

5. Onpenenenue (OKYyCHOTO pacCTOSTHUS U ONITUYECKOM CHUITBI coOUparoniei
JINH3BI.

6. OIIBITHI 11O Pa3J10KCHUIO Oeoro ceera B CIICKTP.



7. OUpBITBI IO BOCHPHUSITHIO I[BETA MPEIMETOB MPU WX HAOIIOACHUM 4Yepe3
LIBETOBbIC (PUIBTPHI.

PA3JIEJI 5. KBAHTOBBIE SIBJIJEHUA (8 Y)

OmnbiThl Pezepdopna u nimanerapuas mojzens aroma. Moaens atoma bopa.
Hcnyckanne W morjiomieHue cBeTta atoMoM. KBaHThl. Bo3HUKHOBEHHE
JIMHEWYATOr0 CIIEKTPa U3ITyUYECHUS.

EcrecTBenHnass paguoakTUBHOCTh. Anb(da-, OeTa- W TamMMa-H3JIy4deHUs.
Ctpoenue atomHOrO siapa. HykiioHHast Moens aTOMHOrO siapa. M30Tonsl.

PaI[I/IoaKTI/IBHBIG IIpeBpaliCHuA aTOMHBIX AOCP. HepI/IOII InojJaypaciiaaa
ATOMHBIX SAACP.

SnepHble peakiMU. 3aKOHBI COXPaHEHUS 3apsiJOBOTO M MACCOBOI'O YHCEIL.
DHeprus CBsI3M aTOMHBIX sigep. CBsA3b MacChl U YHEprun. Peaknum cuHTEe3a
u aenenus saep. Mcrounnku 3neprun Connua u 38€31 (MC).

SnepHas sHepretuka. JleMcTBUSL PAAMOAKTUBHBIX HM3JIYYCHUHW Ha KUBBIC
opranusmsl (MC).

emoncmpayuu

1 CnexTpsl U31y4YEHUS U MOTJIOLICHUS.

2 CnexTpsbl pa3JIMuHbIX Ia30B.

3 CoekTtp BOogopoaa.

4. Hab6nronenue TpekoB B kamepe Buiibcona.

) PabGoTa cu€rynka HOHU3UPYIONIUX U3ITyUCHUH.

6 Peructpanus uznydeHus: IpUPOJHbIX MUHEPAJIOB U MTPOTYKTOB.
Jlabopamopnwvie pabomot u onvimol

1. HaOmroneHue CIIOMIHBIX U JUHENYAThIX CIIEKTPOB U3JTyYCHHUS.

2.  HccnenoBaHue TPEKOB: U3MEPEHUE DPHEPTUM YACTHUIIBI IO TOPMO3HOMY
nyTtu (1o gororpadusim).

3. HW3mepenue paaguoakTUBHOTro (oHa.

KOPPEKIHMOHHO-PA3BUBAIOIIIAS1 HAIIPABJIEHHOCTL VYYEBHOI'O
ITPEJIMETA «®U3UKA» nocTturaercs 3a cyer:



® Da3BUTUA  PEUEMBICIHUTENBHON  JEATENIBHOCTM B IPOIIECCE
YCTAHOBJICHUS JIOTMUYECKUX BHYTPU- U MEXKIPEIMETHBIX CBS3EH, OBIAICHUS
YMEHUSIMU CpaBHMBaTh, HaOm01aTh, 000011aTh, AaHAIMW3UPOBATH, JEIaTh
BBIBOJIbI, IPUMEHATH (DU3UUECKUE 3HAHUS JJIs1 OOBSICHEHUS CBOMCTB SIBJICHUH U
BEIIECTB, YCTAHOBIICHHUS CBSI3U MPOIIECCOB U SBJICHUI;

® TMPUBJCUYEHUS  MEXKJAUCHUIUIMHAPHBIX  CBSI3€H,  MHTEHCHUBHOTO
WHTEJJIEKTYalIbHOTO Pa3BUTHUSI CPEJICTBAMU MaTeMaTUKH Ha MaTepuaie,
OTBEYAIOIIEM OCOOCHHOCTSM M BO3MOKHOCTSIM yUaITUXCSl;

® AKTHBHOTO HCIIOJIb30BAaHUSI COBMECTHBIX C yduTenem (opm pabOThI
(Hanpumep, 3a1auyu, TpeOyrolIHe MNPUMEHEHHS CIOXKHBIX MaTEeMaTUYECKHUX
BBIYHCIICHUN U (HOPMYJI, IO TEMaM PEIIAlOTCs B KJIACCE C MTOMOIIBIO YUUTEN);

e (GopMHpOBaHUSA, PpACHIUPEHHS W  KOOPJAMHAIIMM  MPEIAMETHBIX,
MPOCTPAHCTBEHHBIX M BPEMEHHBIX MPEACTABICHUN Ha Marepualie Kypca, B
MpoIIecce MPOBEAEHHUS IEMOHCTPAIIHiA, ONBITOB, HAOIIOICHUM, SKCIIEPUMEHTOB;

® CIENUAIbHOIO CTPYKTYpUPOBAHUS U aHAIM3a U3y4aeMOro Marepuaia
(BBIZIETICHUE CYIIECTBEHHBIX MPU3HAKOB M3YYaeMBIX SIBJICHUM M yCTAHOBIICHHE
WX B3aMMOCBSI3H),

e (GopMHpOBaHUS MMO3HABATEIBHOU JIEATENLHOCTH B XOJI€ (PU3UYECKUX
AKCIEPUMEHTOB W HAOJIOJICHUI, MNpPU BBINOJHEHUH JIA0OPaTOPHBIX PpaloT:
YMEHHUSI BBIJICTSATh M1 OCO3HABATh YUEOHYIO 3a]1auy, CTPOUTh U OPEUYEBIIATH IIaH
JNEUCTBUM, aKTyaJIM3UpPOBaTh CBOM 3HAHWsI, MOAOUPATH aJEKBATHHIE CPENICTBA
NEATEeIIbBHOCTH, OCYIIECTBIISATh CAMOKOHTPOJIb U CAMOOILICHKY JACHCTBUIA:

® UCIOJb30BaHUE  MeTonOoB  auddepeHupoBaHHOH  pabOTBI €
OOyYarOIIMMUCS: TOBTOPEHHUE, aHAJIN3 U YCTPAHEHHE OLIMOOK, pa3padoTKa u
BBITIOJIHEHUE  HEOOXOJAMMOro MHHHUMYMa  3aJaHUd i1 JIMKBHUJIALUU
WHIUBUYAbHBIX TIPOOEIOB, CUCTeMaTH3allusd WHANBUAYaIbHBIX 3aJaHUN U
PAa3BUBAIOLINX YIIPAKHEHUN;

® JIONOJIHUTEIbHOE MHCTPYKTUPOBAHUE B X0JI€ yUeOHOM eI TeIbHOCTH;

® CTUMYJIUPOBaHHE Y4YE€OHOW NESITEIBbHOCTH: TMOOUIPEHUE, CHUTYaIUs
ycrexa, MOOYXJeHHEe K AaKTUBHOMY TpPYIy, 3MOIMOHAIBHBIA KOMQODT,
100pOKeNaTeIbHOCTh Ha YPOKE;

® JCIOJIb30BaHUS CIICIUATBHBIX IPUEMOB U CPEICTB O0OYUICHMS, TPUEMOB
aHaJIKM3a U MPE3eHTAIIMN TEKCTOBOTO MaTeprasia, 00eCIeYNBAIONINX PEATU3AIUIO
METO/Ma «OOXOJHBIX MyTeH», KOPPEKIIMOHHOTO BO3JCUCTBHS Ha PEUYEBYIO
JIEATEIIbHOCTh, MOBBIIICHUE KOHTPOJISA 32 YCTHOW M MUCbMEHHOM peublo.

OOyuaroruecss ¢ TSHKENBIMU HApYIICHUSAMH PEYU H3-32 OCOOCHHOCTEH CBOEro
peueBoro, TMO3HABATEJILHOTO W  JMYHOCTHOTO Pa3BUTUA  HYXKIAIOTCA B
CYIIECTBEHHOW ajanTanudu TmporpamMmbl 1o ¢usuke.  OcBoeHue y4eOHOTO
Matepuania Benercs  AU(POEPEHIIMPOBAHHO C  BKIIOYEHHUEM  DJIEMEHTOB
KOPPEKIIMOHHO-PA3BUBAIOIIUX TEXHOJIOTHUN, OCHOBAHHBIX HA MPUHITUIIAX YCUJICHUS
MPAKTUYECKON HAMpaBIICHHOCTH M3y4aeMOI'o MaTepuaja; ONmopbl Ha >KU3HEHHBIN
OMBIT OOYYArONIUXCs; OPUEHTAllMd HAa BHYTPEHHUE CBSI3U B COJCPKAHHUH
M3y4yaeMOro MaTepuasia Kak B paMKax OJIHOTO MPEAMETa, TaK U MEK/y IPEeIMETaMU;
HEOOXOMMOCTHU U JOCTATOYHOCTHU B ONPEEICHUN 00BbEMA N3y4aeMOro MaTepHraia;



BBEJICHHS B COJEpKAHUE Y4YEOHBIX MPOTrpaMM KOPPEKIIMOHHBIX 3aJaHUMH,
peyCMaTPUBAIONIUX aKTUBHU3AIUIO TIO3HABATEILHOU JIEATEITHHOCTH.

OcHoBHasi (opma opraHuzanuu y4dyeOHOro 3aHsTHs: Yypok. Hcmonbs3yrores
WHINBUIYQJIbHBIE, TPYIIOBLIC, WHAUBHIYabHO-TPYIIIIOBBIC, (PPOHTAILHBIC BUIBI
paboThI.

INJIAHUPYEMBIE PE3YJBTATbI OCBOEHUSA ITPOI'PAMMBI 110

PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (u3nku Ha ypoBHE OCHOBHOIO 001ero oOpa3oBaHHs HANpaBiICHO Ha
JOCTH)KEHHUE JIMYHOCTHBIX, METANpPEeIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrate uszyueHus GU3MKM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS Y

oOyyaroierocss 0yayT copMHUpOBaHBI CIEAYIOUIME JTUYHOCTHBIE PE3yJIbTaThl B

4acTH:

e 1) MaTpMoOTHM4€CKOro BOCIIMTAHUA:

e — MNPOSABJIECHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKON
(u3nuecKol HayKH;

e — IIECHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX--(U3UKOB;

e 2) rpa:kKIaHCKOr0 M J1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

e —TOTOBHOCTh K AKTUBHOMY Y4aCTHIO B 00CYKJI€HUH 0OIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
busuKy;

e — OCO3HAHHE BaXXHOCTU MOPAIbHO--3TUYECKUX MPHUHIMIIOB B AESATEIbHOCTU
YYEHOT0;

e 3)3CTeTHYeCKOro BOCIIUTAHMS:

e — BOCIPHUATHE 3CTETUYECKUX KAYECTB (PU3MUECKON HAYKH: €€ TrapMOHHYHOIO
MOCTPOEHUS, CTPOrOCTU, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

e — OCO3HAaHHE LEHHOCTU (PU3MYECKON HAYKM KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MHpPA, OCHOBBI PA3BUTHsI TEXHOJIOTUM, BaXXHEHIIEH COCTAaBIIAIOLLEH
KYJbTYPBIL;

e — pa3BUTHE HAy4yHOH JIIOOO3HATENBHOCTH, MHTEpEca K MCCIeI0BaTEIbCKON
NEeATEIIbHOCTH;

e 5) ¢dopMupoBaHus  KYJbTYpPbl 310POBbI M  JIMOIHOHAJIBHOIO
0J1aronoJIy4us:

e — OCO3HaHME UEHHOCTH Oe3omacHOro oOpa3a JKU3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMPaBWJI OE30MacHOTO TOBEICHUS Ha
TpPaHCIIOPTE, Ha JOpOTrax, C AJIECKTPUUECKUM M TEIUIOBBIM OOOPY/IOBAaHHEM B
JIOMAIIHUX YCIOBUSX;

e —chOpPMHUPOBAHHOCTH HaBbIKA pedIEKCUU, PU3HAHUE CBOETO MPaBa Ha OLITUOKY
Y TAKOro K€ IpaBa y APyroro 4eioBeKa;



e 06) TPYAOBOI0 BOCIIMTAHUS:

e — AKTMBHOE y4yacTHE€ B PCIICHHH MNPAKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHM3alluM, ToOpojia, Kpas) TEXHOJOTUYECKOW W
COITMAJILHOM HANPABICHHOCTH, TPEOYIONTUX B TOM YHCJIE U (PU3MUYECKUX 3HAHUM;

e — HHTEpEC K MPAKTUYECKOMY H3yUCHHIO NMPOdECCHil, CBA3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAIMSl HAa NPUMEHEHHE (PU3NYECKUX 3HAHWU Uil pElIeHUs 3a/ad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OLIEHKA UX
BO3MOKHBIX MOCJEACTBUM JIJIs1 OKPYKAIOIIEH CPeJIbl;

e — OCO3HaHHWE IJ00AJILHOIO XapakTepa JKOJIOTHYECKHX NpoOjeM M IMyTed HX
pelleHus;

e 8) amanTanuM K HU3MEHSIOIIMMCS YCJOBUSIM COLMAJIBLHOM U NPHPOIHOM
cpeabl:

e — TOTPEOHOCTh BO B3aWMMOJICHCTBUM TPHU BBHIIIOJIHCHUU HCCIICIOBAHUN U
POCKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX,

e — TIOBBIIICHME YPOBHS CBOCM KOMIIETEHTHOCTU 4YE€pe3 IMPAKTUUYECKYIO
JESATEIbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHHI, B TOM YU CJIE (POPMYITUPOBATH
WJIeU, TIOHSATHUSI, TUTIOTE3bI O PU3NYECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME Ne(PUIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHW B 00JaCcTH
busuKy;

e — IUTAHUPOBAHHWE CBOETO PAa3BUTHUS B NPHOOPETEHUHM HOBBIX (HU3UUICCKHUX
3HAHUM;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISIBJISTH B3aUMOCBSI3H IPUPO/IbI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3UUECKUX 3HAHUIA;

e — OILIEHKAa CBOMX JCWCTBHUM C YYETOM BIIMSHUS HA OKPYXKAOIIYI0 CpENy,
BO3MOJKHBIX TJIOOAJIBHBIX MOCIICICTBHUH.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTte OCBOGHHS MPOTrpaMMbl MO (QHU3MKE Ha YPOBHE OCHOBHOI'O OOIIErO
oOpa3zoBanust y oOyuvaromierocsi OyayT cGhOpMHpPOBAaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHUKATHBHbIE  yHUBEpCaJbHbIE  y4yeOHble  JCWUCTBUSA,  PETYJISATUBHbBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:



BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(ssBNIEHU );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIEHUS U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U IPOLIECCOB, JI€JIaTh BHIBO/BI C UCIOJI30BAHUEM JI€TYKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIIOUEHHUH, BBIIIBUraThb TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOATEIILHO BBIOUPATh CIIOCOO pelieHus yueOHoM pu3ndeckoil 3aaaun
(cpaBHEHME HECKOJIbKMX BAapHAHTOB pEIICHMs, BbBIOOp HaumOoliee
HOJIXOJSIIETO C YUETOM CaMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPHUMEHUMOCTb U  JOCTOBEPHOCTh HH(OPMALHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIETOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C Y4ETOM MPEMIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHQOpMAIIMU W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TuarpaMmMmaMu, HTHOU rpauKoi M MX KOMOWHAIIHSIMHU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

B XO7Ie OOCYXJEHUsI Y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
OJ1aroxenaTeIbHOCTH OOIICHHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXJCHUAMH JPYTHX YyYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMINE M CXOACTBO MMO3HIIHIA;



BBIPAXaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MUChbMEHHBIX TEKCTaX;
MyOJUYHO TPEICTABIIATh PE3YIbTaThl BHIMOJHEHHOTO (PH3UYECKOTO OMBITA
(3KCnIEeprMEHTa, UCCIIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U HHAUBHUIYaTIbHOM
paboThI U PEIICHUH KOHKPETHOU (PU3ndYecKoi mpoOIeMbl;

MPUHUMATH 1IEJIM COBMECTHOM JEATEIbHOCTH, OPTaHU30BbIBAThH JCUCTBUS
no €€ MOCTIKEHHUIO: paclpeiensiaTh poiH, OOCYKIaTh MPOIECCHl H
pe3ynbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHUSI HECKOIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HaIIPaBJICHUIO U KOOPJUHUPYS CBOU JACUCTBUS C IPYTUMU YICHAMHU
KOMaH/Ibl;

OIICHMBATh Ka4€CTBO CBOETO BKJIaJa B OOUIMN MPOAYKT IO KPUTEPUSIM,
CaMOCTOATENHEHO C(OPMYITUPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHUSI.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CUTYyaIHsIX, TPEOYIOITUX
TUTSL penieHusT (GU3NISCKUX 3HAHUM;

OPUEHTUPOBATHCS B  PA3JIMYHBIX  [OJXOJaX TMPHUHATUA  PEIICHUM
(vHIMBUAyaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOSATEILHO COCTABIISITh AITOPUTM PEIIeHUs (GU3HICSCKON 3a7a9d WA
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH MIpeiaraeMbie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYyalluu U Mpejiarath rjiaH €€ U3MEeHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHS])) PE3yJIbTaTOB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MUEeCKOro HMCCIEJOBaHMS WM MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJIbTaTa LIEJIA U YCIOBUSAM;

CTaBUTh ce€0s1 HA MECTO APYTOro YejIoBeKa B X0/I€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTUKY JPYToro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHU (HU3NIECKUX 3a1a4 UK
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATDBI



K koHiy oOyueHus B 9 kJjacce mpeIMeTHbIE pPe3yibTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

UCIIOJIb30BaTh IMOHATHSA: CHCTEMa OTCUY€Ta, MarepualbHas TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBMXXEHUS, Aedopmalius
(ympyrasi, mjaacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M NEPErpPy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJIO,
HEHTP TSKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJECOaHUs U
BOJIHBI, 3BYK, HTH(PA3BYK U YIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJHBI, IIKaIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JalIbHO30PKOCTH,
CIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, allb(a-, 6eTa- U raMMa-u3IIydeHHUs,
U30TOIIbI, SIIEPHAS] DHEPTETUKA;

pasznuyaTh SIBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHENHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBHXEHHE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHHE 10 OKPYKHOCTH, B3aHUMOJICHCTBHE
TeJ, pPEaKTUBHOE JBUXKEHHUE, KOJeOaTeJIbHOE IBWKECHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPAXKEHUE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPaHEHUE, OTPAKEHUE WM TPEIOMIICHHE
CBETa, OJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3yIoKEHUE OEJIOTro CBETa B
CHEKTP M CJOXKEHUE CIEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAasl PaJMOaKTUBHOCTh, BO3HUKHOBEHHME JMHEHYATOrO CIEKTpa
U3ITyYEHHsI) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX SBICHUU B
OKpyXamleM Mupe (B TOM uuciae (QU3MYECKHE SIBICHUS B MPUPOJE:
NPWINBBI U OTIUBBI, ABMXKEHUE TU1aHeT COJIHEYHON CUCTEMBI, pEaKTUBHOE
JIBI)KCHUE JKUBBIX OPraHW3MOB, BOCHPUSITHE 3BYKOB IKHBOTHBIMH,
3eMJICTPSICEHUE, CEMCMUYECKHME BOJHBI, I[yHAMH, D3XO, LBETa Tel,
ONTUYECKHUE SIBICHUSA B MpPHUPOJE, OMOIOrMYecKoe IeHCTBUE BUAMMOTIO,
yIbTPaduOIECTOBOTO U  PEHTICHOBCKOTO M3JIyYCHUH, €CTECTBEHHBIM
PaaMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHUBHOE H3ITyYEHUE
NPUPOAHBIX MHHEPANOB, JEWCTBUE PANAMOAKTHBHBIX M3IyYEeHUH Ha
OpraHu3M 4eJIOBEKa), MPH 3TOM MEPEBOAMTH IMPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICNATh CYLIECTBEHHBbIE CBOMCTBA (IPU3HAKK) (PUINUECKUX
SIBIICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢usznyeckue BETUYMHBI (CpeHSSi WU MTHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBMOKEHUH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTOCTH, CUJIA TSXKECTH, YCKOPEHHE
CBOOOJHOTO TAJEHUsl, BEC Tejla, HUMIYJIbC Tella, HMIIYJIbC CHUJIBI,
MexaHudeckas paboTa M MONIIHOCTb, NOTEHIMAJIbHAs SHEprus Teda,
NOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPTUsl CKATOU



MPY>KUHBI, KHHETUYECKas DHEPTHS, TTOJTHASI MEXaHUYECKast YHEPTHSI, TIEPUO]T
U 4YacToTa KojeOaHu#, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBETa, IIOKa3aTeidb MPEJIOMIICHHUS Cpefbl), MPU OMHUCAHUHU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOIb3YEMbIX BEIUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3NYECKHX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTH TpahUKN N3YICHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPTUHU, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIUMI CYMEPIO3UIIMA CHJI, TMPUHIUI OTHOCUTENbHOCTH [ 'amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMS] MMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPETOMIICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOr0 U MacCOBOTO YHCEI
P SIIEPHBIX PEaKlUAX, MPU ATOM J1aBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3aMMChIBATh €0 MaTEMAaTUYECKOE BHIPAKECHHUE,

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOWMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHTYyaIlil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATD
PUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 IOTUYECKUX
[IaroB C ONopoi Ha 2—-3 U3Y4YEHHBIX CBOWCTBA (U3MYECKUX SIBICHUH,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuaTh pacu€THbIE 3a/1a4 (ONTUPAOUIUECS Ha CUCTEMY U3 2—3 ypaBHEHMI ),
UCTIOJNB3YS 3aKOHBI U ()OPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETMYNUHBI: HA
OCHOBE aHaJIM3a yCIIOBUS 33J]a4M 3alUChIBATh KPATKOE yCIOBUE, BHISBIIATh
HEJIOCTAIONINE UM M30BITOYHBIC JAHHBIC, BHIOUPATh 3aKOHBI U (DOPMYIIBI,
HEOOXOJMMBIC IS PEIICHUS, NPOBOAUTH pacy€Thl U  OIIEHUBATH
PEATUCTUYHOCTH TIOJTYYCHHOTO 3HAYEHUS (PU3NIECKON BETUIHHEI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TTOMOIIH
(GbU3MYEeCKUX METOJOB, HCIOJb3ysl OMHCAHUE HCCIICIOBAHUS, BBIICIATDH
MPOBEPSIEMOE TPEANOJIOKEHNEe, OIIEHUBaTh MPABWIBHOCTh TOPSJIKA
NPOBEICHUS  HMCCIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOICHUH U OTIBITOB;

NPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MYECKHX SIBICHUN WK
¢u3znyecKkux CBOWCTB Tea (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUs] DHEPTUH, 3aBUCUMOCTH Tepuoia KoieOaHWi MPY>KUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIIX KOJICOaHUH, MPSIMOJIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTP, U3yUEHHE CBOMCTB M300paKEHUS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)keHHsl MpeaMera B coOuparomien
JMH3E, HAOJIOJEHUE CIUIONIHBIX M JIMHEWYaThIX CIEKTPOB HW3ITyUCHHS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY U3 HM30bITOUHOro Habopa
000pyZ0BaHUs, ONUCHIBATH X0/ ONBITA U €r0 Pe3yibTaThl, (HOPMYIUPOBAThH
BBIBOJIBL;



MPOBOJIUTH MPU HEOOXOJAUMOCTH CEPHUI0 MPSIMBIX H3MEPEHUMN, OTpeaensis
cCpeqHee 3HAUYeHHE U3MepsAeMOill BennuuHbl ((POKycHOE paccTosHuE
cobuparomeil JUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MepeHus
(M3MepUTEILHOTO PHOOpa);

MPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
WCITOJIb30BAHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH TTPH
PAaBHOYCKOPEHHOM JBWKEHMM 0€3 HadyaJlbHOM CKOPOCTH, MepHoja
KOJICOAaHUI MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBETa OT yIJia MaJIeHus U yriia MpejoMJICHUs OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO COOUpaTh
YCTaHOBKY, (PHKCHpOBaTh pe3yJabTaThl IMOJYYCHHOW 3aBUCHMOCTH
(¢bu3MYeCcKUX BEJIWYMH B BUJE TaOJUIl U TpadUKOB, J€JIaTh BBIBOJBI IO
pe3yibTaTam UCCIeI0BaHuUs,

MPOBOJUTH KOCBEHHBbIE U3MEPEHHUS (U3MYECKUX BEIMYUH (CpEeaHsIs
CKOPOCTb ¥ YCKOPEHUE TeJla TIPU PAaBHOYCKOPEHHOM JIBIDKCHHUH, YCKOPECHUE
CBOOOTHOTO TMaaCHUS, KECTKOCTh NPYXKHUHBI, KOIDPHUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4Yeckass paboTa W MOIIHOCTh, YaCTOTa W TEPHOJ
KOJICOaHHI MaTeMaTH4eCKOro M MPY>KMHHOTO MAasTHUKOB, ONTHYECKas
cwia coOuparomeid JHH3bI, pPaJAUOAKTHUBHBIN (OH): TUTAHHPOBATH
U3MEpPCHUsI, COOMpPATh DKCIEPUMECHTAIBHYIO YCTAaHOBKY U BBITIOJHSTH
U3MEpPCHHUS, CIeays TPEII0KEHHONW WHCTPYKIIMH, BBIYHUCISATH 3HAUYCHHE
BEJTUYMHBI U aHAJIM3UPOBATH MOTYUYEHHBIE PE3YyIbTATHI C YUETOM 3aJIaHHOMN
IIOrPETHOCTHA U3MEPEHUN;

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000opy1I0BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOUYHUK
CBETa, JIy4, TOHKAas JIMH3a, TUIaHeTapHast MOJIeNIb aTOMa, HyKJIOHHAst MOJIEIIb
aTOMHOTO sIJIpa;

XapaKTEePU30BaTh TMPUHIUIBI  JEHCTBUS H3YyYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HMX OMUCaHUA (B TOM YHCIE:
CIUZOMETP, MATYMKW TOJOXKECHUsSI, PACCTOSHHUS W YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oToamnmapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOT, JO3UMETP, Kamepa BuWiIbCOHA), HCMONB3YyS 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCITIOJI30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPONCTB, H3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
peuieHur  y4yeOHO--TIPaKTUYECKUX 3aJlay, ONTUYECKHE CXEMbl s
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3epKajie M cOOMparolIei JIMH3E;



e TMPUBOAUTHL TNPUMEPHl  (HAXOAUTh HHPOPMAIMIO O  MpPUMEPAX)
MPAKTHUYECKOTO HCIOJB30BaHUs (DU3UYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecriedeHnsi 0€30MacHOCTH MpH oOpalieHnu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3JI0POBBS U COOIIOICHHS] HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKpYKaloLIeH cpelie;

e OCYIIECTBIATh TOUCK HWHOOpPMAIMU (HUIUIECKOTO COACPKAHUSI B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OMNpPEACNICHUs IOCTOBEPHOCTH MOJYYEeHHOU MH(OpPMAIMK HA OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOTHUTEIBHBIX UCTOUYHHUKOB;

e HCIOJb30BaTh MPH BHINIOJHEHUU YUEOHBIX 3aJJaHUN HAYYHO--TIOMYJISPHYIO
JIUTEPATYPY PU3UUECKOTO COJAEPKAHMS, CIIPABOUYHBIE MATEPHUAIIBI, PECYPCHI
cetu VHTepHer, BiaAeTb MNPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/7aBaTb COOCTBEHHbIC NMUCHMEHHBIC U YCTHBIE COOOILEHUS HAa OCHOBE
uH(pOpMAIMU W3 HECKOJIbKUX HCTOYHUKOB (PU3MYECKOrO COJEp KaHMs,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEeATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
MOHATUUHBIM amnmaparT W3y4aeMoro paszjena (U3UKH U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalel ¢ Y4éTOM OCOOEHHOCTEW ayAuTOpUU
CBEPCTHHUKOB.

OLHEHUBAHUE PE3YJIBTATOB OCBOEHUS ITPOT'PAMMBbI

[IpoBepka u OLIEHKA 3HAHWM MPOXOJUT B XOJ€ TEKYIIUX 3aHATHN B YCTHOM
WJIU TMCbMEHHOU (hopme.
dopMaMU  KOHTPOJISL  SIBIISIIOTCSL  MPOMEXYTOUYHBIE W HMTOTOBBIE  TECTOBBIE
KOHTPOJIbHbIE ~ PabOThI,  CaMOCTOSITENIbHBIE  paboOThl;  (PPOHTANBHBIA U
WHIUBUyaIbHBIN OMPOC; OTYETHI MO MPAKTUUYECKUM M JaOOpaTOpHBIM paboTam;
TBOPUYECKHUE 3aJaHUS.

JlocTuxkeHnst o0yyarouuxcs OLEHUBAIOTCA B Tpolecce (pOHTAIBHOTO U
WHUBUyAIbHOTO KOHTPOJISI Ha OOBIYHBIX YpPOKax, B MPOIECCE MPAKTUYECKUX
paboT MO0 OKOHYaHUH U3yueHUsl KpynHbIX TeM. [IpoBepouHbie paboThl MPOBOAATCS
B MUCHbMEHHOU (popMe, B BHJI€ TECTOB (BapHaHThI OTBETOB COKPAIICHBI ¢ 4X 110 3X).
3ariaHupoBaHHbIe Ja0OpaTOpHbIE PaOOTHI MOJIEKAT OLEHKE IO YCMOTPEHHIO
YUUTES.

Pe3ynbTaThl 00y4eHUs! 1EMOHCTPUPYIOTCS OOYUAIOIIMMCS ¢ UCTIOJIb30BaHUEM
JIOCTYITHOTO €My BHJIa PEUEBOW JAESATENBHOCTH B COOTBETCTBHHM CO CTPYKTYpOM
HapyweHus. [Ipu HeoOXoaMMOCTH BO3MOKHO YBEIMUYEHUE BPEMEHHU Ha MOATOTOBKY
OTBETA.

[Ipu orenke 3HaHMI 00yJarONUXCS MPEAToaraeTcsi 0opanaTh BHUMaHUE HA
IPaBUIBHOCTb, OCO3HAHHOCTH, JIOTMYHOCTh W JI0KA3aTEIbHOCTh B H3JI0KEHUU
MaTepHuaa, TOYHOCTh UCIIOJIb30BAHUSI TEPMUHOJIOTUH, CAMOCTOSITEIBHOCTh OTBETA.
Hopwmuwl oyenox 3a ycmuwviu omeem
Ouyenka «5» cTaBUTCS, €CITU O0YJAFOIITHIACS:



1) moka3eiBaeT riryO0OKOE U MOJHOE 3HAHWE M MMOHWMaHUE BCEro 00bEéMa
MPOrpaMMHOr0 Martepuaia; MoJHOE MOHUMAaHHUE CYIIHOCTH pacCMaTpUBAEMBbIX
TIOHSTHM, SIBJICHUN U 3aKOHOMEPHOCTEMN, TEOPUH, B3AUMOCBSI3EM;

2) yMeeT COCTaBHTb ITOJIHBIN ¥ TIPABUIIBHBIA OTBET HA OCHOBE U3YYEHHOTO
MaTepHuana; BbIACISTh TJIABHBIE MOJIOKEHHS, CAMOCTOSITENIbHO TMOJTBEPKAAThH
OTBET  KOHKPETHbIMH  IpuUMepamMu,  (aKkTamMH;  CAMOCTOSITEIBHO U
apryMEHTUPOBAHO JIEJIaTh aHaNU3, 0000IIECHUS, BEIBOIBI.

3) ycraHaBIMBAaeT MEXIPEIMETHBIE (HA OCHOBE paHee MPUOOPETEHHBIX
3HAHUW) U BHYTPUIPEIAMETHBIC CBSI3H, JIEMOHCTPUPYET YMEHHE TBOPYECKU
MPUMEHSITh NTOJTyYEHHbIC 3HAHUSI B HE3HAKOMOU CUTYaIluu;

4) ymeeT TOCIEAOBATEIbHO, YETKO, CBSA3HO, OOOCHOBAaHHO M
0e30IMO0YHO H31araTh Y4eOHBIM MaTepuall; 1aBaTb OTBET B JIOTMYECKOU
MOCJIEIOBATEIBHOCTH C MCIOJIb30BAaHUEM MPUHATON TEPMHHOJOTHH; J€JIaTh
COOCTBEHHBIE BBIBO/JIbI; (POPMYIUPOBATH TOYHOE ONPECICHUE U UCTOJIKOBAHUE
OCHOBHBIX MOHSTHM, 3aKOHOB, TEOPUM; MPU OTBETE HE IMOBTOPSET JOCIOBHO
TEeKCT y4eOHMKa, M3JaraeT MaTepuasl JUTEPATYPHBIM SI3BIKOM; NMPABUIBHO U
00CTOSITEILHO OTBEYAET HA JIOMOJHUTEIbHBIE BOIPOCHI YUUTEIIS;

5) yMmeeT caMOCTOSATENBHO M PallMOHAIBLHO HCIOJIb30BAaTh HATJISIHBIC
nocoOusi, CIpaBOYHbIE MaTepUalbl, YICOHHK, OMOJHUTEIBHYIO JTUTEPATYpy,
MEPBOUCTOYHUKH; MIPUMEHSITh CUCTEMY YCJIOBHBIX 00O3HAYCHHI MPHU BEICHUU
3aMKceil, COMPOBOXKIAIOIIMX OTBET; MCIOJIb30BAaHUE [UISl JOKa3aTelibCTBa
BBIBOJIOB M3 HAOJIIOJIEHUN U OTBITOB.

Ouenka «4» craBUTCS, €ciu 00y4YarOIIHICS:
1) mokaspIBaeT 3HAHMS BCErO0  HW3YYEHHOTO IPOrPaMMHOIO

Martepuasa; JaéT MOJHBIM U MPaBWIbHBIM OTBET HAa OCHOBE HM3YyUYECHHBIX

TEOpUH; JOMyCKAaeT HE3HAYUTENbHbIC OIMMOKU U HENOYETH MpH

BOCITPOU3BEJICHUU M3YUYCHHOTO MaTepuaia, HeOOJIbIINE HETOYHOCTH MPU

WCIIOJIb30BAaHUU HAYYHBIX TEPMUHOB WJIM B BBIBOJIAX U OOOOIIECHUAX W3

HaOJIIOJICHUH U OIBITOB;

2) MaTepuayl W3jaraeT CBSI3HO, B OMNPEICICHHON JIOTHYECKOM

MOCJIEIOBATEIBLHOCTH, TIPH 3TOM JIOITYCKAET OJHY HErpyOyr0 OMUOKY WITH

He 0oJiee IBYX HEIOYETOB U MOKET UX HCIPABUTH CAMOCTOSTEIHHO MPHU

TpeOOBaHMHM WM TPU  HEOOJBIION  TMOMOIIM  TPENojaBaTes;

MOATBEPkKAACT OTBET KOHKPETHBIMU MPUMEPAMU; TPAaBUJIBHO OTBEUYAET Ha

JOTIOJTHUTEJILHBIE BOTIPOCHI YUUTEJIS;

3) yMeeT CaMOCTOSITCNIbHO BBIICIATh TJIaBHBIC ITOJIOXKCHHS B

M3YYEeHHOM Martepuase; Ha OCHOBaHMM (PaKTOB M MPUMEPOB 00OOLIATH,

JIeJIaTh BBIBO/IbI, YCTAHABIUBATH BHYTPUIIPEAMETHBIE CBSI3U,

4) NeMOHCTpUPYET yYMEHHE MPUMCHATh IOJYYCHHBbIC 3HAHHS Ha

MPaKTHUKE B BUJOM3MEHEHHOW CUTYallUU, COOIIOaTh OCHOBHBIE MpaBUiia

KYJIbTYPBl YCTHOU PE€YU U COMPOBOKIAOIIECH MMCbMEHHOW, UCTI0JIb30BaTh

Hay4YHbIC TEPMUHBI,

Ouyenka «3» CTaBUTCS, €CITU OO yJAFOIIIHICS:



1) ycBOMJI OCHOBHOE COJIepKaHHEe yIeOHOro MaTepraia, UMeeT MpoOeITbl
B YCBOGHHUM Marepuaia, HE MPEnsATCTBYIONIUE JalbHEHIIeMy YCBOEHUIO
IPOrpaMMHOT0 MaTepHaa;

2) MaTepuan u3JaracT HECHUCTEMaTH3UPOBAaHHO, (parMeHTapHO, HE
BCer/ia MoCcaeA0BaTeNbHO;

3) moka3bIBacT HEMIOCTATOYHYIO CHOPMUPOBAHHOCTH OT/ICIBHBIX 3HAHHIMA
U YMEHUH; BBIBOJIBI U OOOOIIECHUS apryMEHTHpYeT ci1abo, JOMYyCKAaeT B HHUX
OIIIUOKH.

4) nomycTWa OMMOKKM W HETOYHOCTH B HKCIIOJIB30BAHUM HAyJIHOMN
TEPMUHOJIOTHH, OTIPEICTICHUS TOHATHH JTall HEJOCTATOYHO YETKHUE;

5) He UCIOJIb30BaJ B KAUeCTBE J0KA3aTEIbCTBA BEIBOABI U 0000IIECHHS U3
HaOIFOICHNH, (PAKTOB, OMBITOB WIIA JOTYCTHJ OIIUOKH MPU X W3JI0KCHUH;

6) HCIBITHIBACT 3aTPYyIHEHUS B PUMEHEHUH 3HAHUH, HEOOXOIUMBIX JISI
pelieHus 3aa4 pa3InyHbIX TUIIOB, MPU OOBICHEHUH KOHKPETHBIX SIBJICHUN Ha
OCHOBE TEOPHIl M 3aKOHOB, WM B TMOATBEPKIECHWUW KOHKPETHBIX MPUMEPOB
MPAKTUYECKOTO IPUMEHEHUS TEOPHUIL;

7) OTBEUYaeT HEIMOJHO Ha BOIPOCHI yuuTels (YIycKas U OCHOBHOE), WM
BOCITPOU3BOJIUT COJIEPKAHUE TEKCTa YYEOHHKA, HO HEJAOCTATOYHO MOHHUMAET
OTJICJIbHBIC MMOJ0KEHUS, UMEIOIINE 3HAUCHHE B 3TOM TEKCTE;

8) oOHapyXHBaeT HEIOCTATOYHOC TMOHUMAHUE OTACIBHBIX IMOJIOKEHHIA
Py BOCHPOU3BEACHUU TEKCTa y4dyeOHWKa (3amucei, MEepBOMCTOYHUKOB) HIIU
OTBEYAET HEITOJIHO Ha BOIIPOCHI YUUTEIS, TOMyCKast OAHY-BE TPyObIe OIMOKH.

Ouenka «2» cTaBUTCS, €CU O0yYarOIIMIICS:
1)  He yCBOWJI M HE pacKpbLI OCHOBHOE COJICp)KaHHUE MaTeprala,
2)  HE IelaeT BhIBOJOB U 000OIIECHMIA;
3)  He 3HACT M HE NMOHUMACT 3HAYHUTEIBHYIO MJIU OCHOBHYIO YacTh
POrpaMMHOT0 MaTepuasia B Ipejiesiax MOCTaBICHHbBIX BOIIPOCOB;
4)  umeeT ciaabo chOpMUPOBAHHBIC U HETIOHBIC 3HAHUS M HE YMECT
MPUMEHSTH UX K PEIICHUIO KOHKPETHBIX BOTIPOCOB U 3aJa4 10 00pasily;
5)  npu oTBeTe (Ha OJMH BOMPOC) JIOMycKaeT Ooyiee ABYX IPyOBIX
OIIMOOK, KOTOPBIE HE MOXKET UCTIPABUTH XK€ MTPHU MOMOIIH YIUTEIS.
Ilpumeuanue

e [lo OoKOHYaHWU YCTHOTO OTBETAa OOYYAIOMIErocs IENaroromM JaéTcs
KpaTKH aHallu3 OTBETa, OOBSABISACTCS MOTHBHPOBAHHAs OIICHKA. B0O3MOXKHO
MPUBJICUCHUE JPYTUX OOYYaroImUXCs JJIS aHalii3a OTBETa, CaMOaHAJIW3,
MPEIOKCHHIE OIICHKH.

e OreHUBAaHNUE YCTHBIX OTBETOB OCYIIECTBIISETCS O€3 yueTa HapyIICHHUMI
SI3BIKOBBIX/ PEUYEBBIX HOPM, CBA3AHHBIX C HEAOCTATKAMH MPOU3HOCUTEIHLHOU
CTOPOHBI peur (MPOU3HOIICHUE 3BYKOB, BOCIPOU3BEICHHE CJIOB CIOXKHOU
CJIOTOBOW CTPYKTYPhI, HHTOHAITMOHHBIX U PUTMUYECKHUX CTPYKTYD H JIp.).

Hopmwi oyenku nucomennwvix pabom.

Ouenka «5» craBUTCS, €ciiu 00y4YarOIIHICs:
1) BBITIOJTHIIT paboTy 0€3 OmMnO0K ¥ HEJI0UETOB;
2) JTOMYyCTHII HEe 00Jiee OTHOTO HeAoueTa.



Ouenka «4» craBUTCS, €CiM OOYYAIOIIMIICS BBITOTHWI PabOTy MOJHOCTHIO, HO
JIOITYCTHUJI B HEW:
1) He Gosee 0HOM HErpy0OOi OIIMOKK U OJTHOTO HEIOUETa;
2) wnM He 0oJiee IBYX HEA0YCTOB.
Ouenka «3» CTaBUTCS, €CclMd OOYYaIOIIMICS MPAaBWILHO BBINOJIHWI HE MEHeEe
MOJIOBUHBI pa0OTHI WM IOMTYCTHIL:
1) He 6oJjce IBYX IPyObIX OIIMOOK;
2) wiu He OoJyiee OHOW TPyOOH M OAHON HErpyOoOl OIMMOKH W OJHOTO
HEJI0YeTa;
3) unu He OoJiee IBYX-TpeX HErpyObIX OMIMOOK;
4) wmu ogHOM HerpyOoii OIMOKK U TPEX HEJI0YETOB;
5) Wi TpH OTCYTCTBUH OIIMOOK, HO TIPH HAJUYHHA YCTHIPEX-TIATH
HEJI0YETOB.
Ouyenka «2» cTaBUTCS, €CITU O0yYAIOIIHICS:

1) JIOTYCTHJI YUCJIO OMIMOOK M HEJIOYETOB, MPEBOCXOIAIIECE
HOPMY, IIPU KOTOPOH MOKET ObITh BBICTABJICHA OIIEHKA «3»;

2) WIM €CIIM TPAaBUJIBHO BBITIOJIHUI MEHEE TOJIOBUHBI
paboTHI.

Ouenka «1» cTaBUTCS, €CIU 00YUaIOIIHICS:

1) He mpHCTYMAal K BHIIOJHCHUIO Pa0OTHI;

2) WY TPaBHJILHO BBITIOIHWI He Oosiee 10 % Bcex 3aaaHMi.
Ilpumeuanue.

e VYyuTenb UMEET NMPaBO MOCTABUTHh 00YUAIOIIEMYCs OLIEHKY BbIIIE TOM,
KOTOpasi MpeaycMOTpeHa HOPMaMH, €CJIM UM OPUTMHAJIBHO BBINOJIHEHA padoTa.

e OILECHKA C aHAJIM30M JIOBOJATCS JI0 CBEACHHUS OOydYarommxcs, Kak
MIPaBUIIO, HA TTOCIEAYIOIIEM YPOKe, TIpeycMaTpuBaeTcs padboTa Hajl OIITHOKaMH,
yCTpaHEHHE MPOOEIIOB.

e OleHKAa HE CHIDKAETCS 3a TIpaMMaTHYeCKHe U aucrpaduyecKue
omuOKH, JOMyIIeHHbIE B padoTe. VICKIIIoueHUsI COCTABIISIIOT Cly4au HammucaHus
TE€X CJIOB U CJIOBOCOYETAHUM, KOTOPBIC HIMPOKO MCIOJIB3YIOTCS Ha ypOKax
bu3uku. Y4uThiBas OCOOCHHOCTU JETEH C TSDKEJIBIMU HapYLICHUSIMU PEUH,
JOMyCKaeTCcsl Haluuue 1| wuchpaBieHUs TPU YCJIOBUU TOBTOPHOM 3allvcH
KOPPEKTHOI'O OTBETA.

e OmmbKu, 00YCTOBICHHBIC TSKEIBIMUA HAPYIICHUSIMU PEUU U NMHUCHhMA,
CIeyeT paccMaTpWBaTh WHIWBUAYAJIbHO JUISI KAKIOTO OO0YYaromerocs.
CnerududeckuMH 11 HUX OIMMOKaAMU  SBJISIIOTCS  3aMEHA  COTJIACHBIX,
HUCKaXEHUE 3BYKOOYKBEHHOTO COCTaBa CJIOB (IIPOIMMYCKH, TEPECTaHOBKH,
n00aBJIeHNs, HEIONMUChIBaHUE OYKB, 3aMe€Ha TJIACHBIX, TPy0O€ HCKaKECHHE
CTPYKTYpHI ciioBa). [Ipu BeICTaBIEHUM OLICHKH BCE OJTHOTHUITHBIC CTICITU(UUECKUE
OLIMOKM MPUPABHUBAIOTCS K OJHON opdorpaduueckoil ommoxe.

e [lpu HEOpPe:KHOM BBHINOJHEHUH MHUCBMEHHBIX paboT, OOJIbLIIOM
KOJIMYECTBE MCTPABIICHUN, NCKAKEHUH B HAUePTAaHWU OYKB OIEHKA CHIDKACTCS
Ha OJIUH 0aJll, €CJIM 3TO HE CBSA3aHO C HAPYIICHUEM MOTOPUKH Y 00YyJarOIHXCsl.

Kpumepuu evicmasnenus oueHok 3a npoeepouHble mecmeul.



o Bpems BoimonHeHust TectoBoi padoTsl u3 10 Bompocos: 10-15

MMHH.

o Bpewms BeimosHeHus tectoBoi pabotel u3 20 Bompocos: 30-40

MHUH.

77-100% - mpaBUIBHBIX OTBETOB OLIEHKA «5»
52-76% - mpaBUIIBLHBIX OTBETOB OIICHKA «4)
27- 51% - mpaBUJIbHBIX OTBETOB OILIEHKA «3»
0— 26% - mpaBUIILHBIX OTBETOB OIEHKA «2)

TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
Ne HaumeHnoBaHue
n/ pa3jiesioB U TeM

KoanuecTBo 4acoB

Bcer Konrtpoasn IIpakruueck

DyekTpoHHbIe (IU(PPOBBIE)
o0pa3oBaTe/bHbIE Pecypchl

I nporpaMmbl 0 ble padoTbl  He padoThl

Pasjnen 1. Mexanuveckne siBJeHUA
MexaHndeckoe

1. naBwKeHwe u 4 1 1

1  cmoco6sl ero bubnuotexa [JOK
OIUCAHUS https://m.edsoo.ru/7f41a4a6

1.  BsamMomeiicTBH https://resh.e‘du.ru/

2 | eTen 6 1 2 Vun.py (uchi.ru)
https//class- fizika.ru/
https//www. fizika.ru/

1. 3

AKOHBI 3 1 1

3  coxpaHEHUs

Hroro no pazaeny 17

Pa3gen 2. Mexannueckune KoJe0aHUA M BOJHBI

2.  Mexannyeckue
4 2
1 KOJIeOaHUs
2.  Mexannyeckue
3 1
2  BOJHBIL 3BYyK
Hroro mo pazaeny 7

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

https://resh.edu.ru/
Yuu.py (uchi.ru)
https//class- fizika.ru/

https//www. fizika.ru/

Pazjnen 3. DiieKTpoMarHuTHoOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

DJIEKTPOMArHuT

3. | HoOe moJie u ) bubmuoreka [JOK

1  3JeKTpOMAarHWTH https://m.edsoo.ru/7f41a4a6
bI€ BOJIHBI

Hroro no paszneny 2



https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/28/7/
https://uchi.ru/
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/28/7/
https://uchi.ru/
https://m.edsoo.ru/7f41a4a6

Pa3nea 4. CBeToBbIE ABJIEHUS

4 3aKOHbI
l. pacmpoctpaneHd = 3 1 bubnroreka [IOK
4 CBETa https://resh.edu.ru/
Yun.py (uchi.ru)
g | JIMHSELH https//class- fizika.ru/
5 ONTHYECKHE 2 1 1 https/Anww.
mpHOOpHI fizika.ru/https://m.edsoo.ru/7f4
Pasnoxxenne ladab
4. =4d3dD
3 Oeoro cBera B 1 1
CIICKTP
Wroro mo pazneny 6
Paszgen S. KBaHnToBbI€ SIBJICHUS
5 Hcenyckanue u
1' TOTJIOIECHHE 2 1 bubmorexa [IOK
CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5. | Crpochue https://resh.edu.ru/
2' 3 2 Vun.py (uchi.ru)
ATOMHOTO 5iipa https//class- fizika.ru/
5. Snepusie 3 1 https//www. fizika.ru/
3  peakiuu
Hroro no paszneny 8
OBIIIEE
KOJIMYECTBO
YACOB I1O 34 3 20
ITPOT'PAMME

TemaTuyeckoe NJIAHUPOBAHHE Y4eOHOI0 npeaMeTa «Pu3nukKa»

(c yuerom padoueii nporpaMMbl BOCIIUTAHUA)

Tema ypoka

KoanuecTBo 4acoB



https://resh.edu.ru/subject/28/7/
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https://resh.edu.ru/subject/28/7/
https://uchi.ru/

Kontp IIpak | DiekTpoHHBIe HH(POBBIE
0JIbHBI TH4YeC | 00pa3oBaTesIbHbIE

Becero e KHe pecypcbl
pador  padort
bl bl

Paznen 1. Mexannueckue sipiaenusi (13 )
Mexanunueckoe JBHKEHHE U CIIOCO0bI ero onucanus (4 4)

BocnumamenvHholii komnonenm cooepaicanus pazoeia

*  VYCTaHOBJIEHHME JIOBEPUTENIBHBIX OTHOLIEHUH  MEXIy yuuTelleM U €ero yueHUKaMmH,
CHOCOOCTBYIOUIMX ITO3UTHBHOMY BOCTIPHUSTHIO YyYallUMHCS TpeOOBaHW M TPOCHO y4HTEIs,
IOPUBJICUEHUIO HX BHUMAHUA K 0OCyXZaeMoil Ha ypoke uHGOpMalM{, aKTUBU3ALUM HUX
IIO3HABATEJIBHON J€ATEIbHOCTH.

* JloOyxJIeHHe LIKOJBbHUKOB COOJIOAATh HA YpPOKE OOLIENpPUHATBHIE HOPMBI IMOBEACHUS, IpaBUiIa
OOLIEHHUS] CO CTapUIMMH (YYUTENISIMM) M CBEPCTHUKAMM (LIKOJIbHUKAMM), HMPUHLUIB y4eOHOM
JUCLUIUIMHBL U CAMOOPraHU3alHu.

» [lpuBneyeHre BHUMAHUS IIKOJFHUKOB K IIEHHOCTHOMY aCIEKTy M3y4aeMbIX Ha ypOKax sIBICHHM,
opraHuzansi X pabOThl € IOJy4aeMOHl Ha ypoKe COLMaIbHO 3HAYMMOM HH(popManuen —
MHHUIMMPOBAHUE €€ OOCYKICHHS, BBICKA3bIBAHHs YUYAIIMMHUCS CBOETO MHEHHS IO €€ TOBO.NY,
BbIpAOOTKH CBOETO K HEl OTHOLIEHHUS.

* dopMupoBaHHe HaBbIKa TEHEPUPOBAHUS U OPOPMIICHHSI COOCTBEHHBIX UIeH NpH:

- OIMCAaHUU MEXAHUUYECKOTO JBM)KEHUS pa3IMuHbIMU crioco0aMu (ypaBHEHHE, TabauLa, rpaduk).

* JlpenocraBieHHe BO3MOXHOCTH OOY4YaIOIIMMCS HPUOOPECTH OMBIT BEAECHUS KOHCTPYKTHBHOIO
Janora yepes:

- aHaJM3 M 00CYXK/ICHUE PA3TMIHBIX IPUMEPOB MEXaHUYECKOTO JIBH)KCHUS;

- 00Cy)KIeHHE TPAHUI] IPUMEHUMOCTH MOJICITN «MaTepralibHasi TOUKay;

- aHaJIM3 ¥ 00CYXJIeHHE CTI0OCOO0B MPUOIMKEHHOTO OIPEIETIeHUs] MTHOBEHHON CKOPOCTH;

» ['pynmoBas paboTa «AHaaM3 KU3HEHHBIX CUTYaIlHid, B KOTOPBIX MPOSBISETCS OTHOCHUTEIBHOCTh
MEXaHUYECKOTO TBUKCHUS.

» Jlognmep)kka WCCIENOBATEIBCKOW JESTEIBHOCTH IIKOJPHHUKOB B paMKaxX pealu3alud UMH
WH/IMBUYaJIbHBIX U IPYIIOBBIX UCCIIEA0BATENBCKUX TPOEKTOB:

- HaOJII0/IeHNEe MEXaHNYECKOTO JIBUKECHHUS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA;

- CpaBHEHHUE NyTeH W TPAEKTOPHIl IBMKEHHS OJHOTO W TOTO K€ TeJla OTHOCHUTENIBHO Pa3HBIX Tel

OTCUETa;

- ONpeZeNieHHe CpelHEHl CKOPOCTH CKOJBKEHHUS OpycKa WM JBWXEHMS IIapuKa MO HAKIOHHOM

IUIOCKOCTH;

- ONpesielieHne CKOPOCTH PaBHOMEPHOTO JABIKEHHS (IIapHKa B SKUIKOCTH, MOJAEIH 3JIEKTPUUYECKOTO

ABTOMOOWJIS H T. 11.);

- OIIpeeNIeHNe TyTH, TIPOMIEHHOTO 3a JIaHHBIA MMPOMEXKYTOK BPEMEHH, M CKOPOCTHU Teja 1o rpaduky

3aBHCUMOCTH ITYTH PABHOMEPHOTO JIBIDKEHHSI OT BPEMEHHU.

»  @opMupoBaHHE HABBbIKA YBAKHUTEIHHOTO OTHOIICHUS K Uy)KUM HJEsM, 0pOpMIICHHBIM B paboTax
JPYTUX MCCIIEOBATENEHN yepes:

- aHainu3 TekcTa [anuies 00 OTHOCUTENBHOCTH [JBW)KEHUS; BBINOJIHEHUE 3aJaHUH 110 TEKCTY

(CMBICTIOBOE UTEHUE).

* dopMupoBaHHE HaBbIKAa ITYOJUMYHOIO BBICTYIJIEHMS Iepes ayAUTOpPUEH, apryMEHTHpPOBaHUS U
OTCTaMBAaHUS CBOCH TOUKH 3PEHUS yepes:




- 00CyX/IeHHe BO3MOXKHBIX MPUHIIUIIOB ACHCTBHS IPHOOPOB, U3MEPSIONIUX CKOPOCTh (CIIUOMETPOB)

MexaHn4eckoe JIBUKEHUE.
MarepuanbHas Touka. Cucrema

orcuéra. Tpaekropus.
https://resh.edu.ru/subject/less

1 on/6287/start/46887/

OTHOCHUTEIBHOCTD

1 MEXaHUYECKOIO JIBUKEHHUS.
[TpyHIMIT OTHOCUTENBHOCTH
lNanunes. PaBHomepHoe u
HEPAaBHOMEPHOE MPSIMOIMHEHHOE
JBUKCHHE.

VYckopenue. PaBHOyCKOpeHHOE
HpSMOJIMHEHHOE IBI)KEHUE.
I'padixu paBHOYCKOPEHHOTO
HOPSMOJIMHEHHOTO IBUKEHUS.

1T )
CPEMCLICHHUC TIpH https://resh.edu.ru/subject/less

on/3721/start/160133/

2 PaBHOYCKOPEHHOM JBUXECHUU. 1
JlabopaTtopHas padora Nel mo

TeMe «OrnpeneneHe yCKOpeHUs
Tela PYU PaBHOYCKOPEHHOM
JIBIDKCHUU 110 HAKJIOHHOW
IUTOCKOCTI

CBoOomuoe nagenue. OnbpITh

Tanuses . PaBHOMepHOe https://resh.edu.ru/subject/less
JIBU)KEHHUE T10 OKPYIKHOCTH. 1 on/1530/start/

3 [Tepuon 1 yactora oOpaleHus.
JIuneliHas u yriaoBast CKOPOCTH. https://resh.edu.ru/subject/less
LleHTpocTpeMuTEIbHOE on/3025/start/
yCKOpeHHe

Konrtponsnas padora Nel o
4 TeMe «MexXaHN4eCKOe IBIKEHUE 1 1
U CIIOCOOBI €0 OIMUCAHUSI»

B3aumoneiictBue Te (6 4)

" qDOpMHpOBaHI/Ie HaBbIKa YBAXKUTCIIBHOTO OTHOIICHHUA K YYXKHUM HUICIAM, O(bOpMJ'IeHHBIM B pa60Tax
JpPYTUX MCCIIEOBATENEN yepes:

- Ha6J'IIOJIeHI/Ie u 06CY)K}I€HI/I€ OIIBITOB C JABMIKCHHUEM TCJIa IPU YMCHBIICHUW BJIIUAHUA OAPYTUX TECI,

MPEIATCTBYIOIUX ABUXCHUIO,

- aHanM3 TekcTa [ammies ¢ OMMCAaHUEM MBICIIEHHOTO SKCIEPUMEHTa, OOOCHOBBIBAIOLIETO 3aKOH

MHEPLINHY; BHIIOJHEHHE 3a/laHUuH 110 TEKCTY (CMBICIIOBOE UTEHHUE);

- HaOroIeHNe U 00CyX/IeHHE ONBITOB 110 U3MEHEHHIO Beca Tejla IPH YCKOPEHHOM JIBUKEHHH;

- QHQJIW3 OPUTMHAIBHOTO TEKCTA, ONMCHIBAIOLIETO IPOSIBICHUS 3aKOHA BCEMHUPHOIO TATOTEHMS;

BBITOJIHEHHE 33JaHUH TI0 TEKCTY (CMBICIIOBOE UTEHUE).

* @opMupoBaHHE HaBBIKA ITYOJMYHOTO BBICTYIJICHHMS Iepes ayAUTOpPUEH, apryMEHTHPOBAaHUS U
OTCTaMBaHUS CBOEH TOUKH 3pEHUS UEPE3:

- O6Cy)KI[eHI/IC BO3MOJXHOCTHU BBIITOJIHCHHA 3aKOHA UHCPIUHU B PA3JIMYHBIX CUCTEMAX OTC‘IéTa;



https://resh.edu.ru/subject/lesson/6287/start/46887/
https://resh.edu.ru/subject/lesson/6287/start/46887/
https://resh.edu.ru/subject/lesson/3721/start/160133/
https://resh.edu.ru/subject/lesson/3721/start/160133/
https://resh.edu.ru/subject/lesson/1530/start/
https://resh.edu.ru/subject/lesson/1530/start/
https://resh.edu.ru/subject/lesson/3025/start/
https://resh.edu.ru/subject/lesson/3025/start/

- 00CyXJleHHe MEXaHWUYECKHX SIBIICHUH, MPOUCXOASIIMX B cuUcTeMe oTcuéra «Temexka» mpu eé

PaBHOMEPHOM M YCKOPEHHOM JIBYKEHUHM OTHOCHUTEIHHO KaOuHeTa (PU3uKH.

» Jloamepkka HCCIENOBATEIBCKON JIEITEIBHOCTH IIKOJBHUKOB B paMKax pealu3alud HMHU
WHJIUBUYAIbHBIX U TPYIIIOBBIX UCCIEAOBATEIBLCKUX MTPOEKTOB:

- HaOJIOZICHUE W/WIM TIPOBEJECHUE OIBITOB, JEMOHCTPHUPYIONIUX 3aBUCHMOCTh YCKOPEHHUS Tejia OT

MIPUJIOKEHHOM K HEMY CHJIBI M MaccChl TeJa;

- aHaJIM3 B 00BSICHEHHUE SBJICHUN C UCITOJIb30BaHWEM BTOPOTo 3akoHa HproToHa;

- OlpeJieNIeHHE )KECTKOCTU MPYKUHBIL;

- aHAJIM3 CHUTYyallud, B KOTOPBHIX HAOMIONAIOTCS yhnpyrue aegopManuv, M HX OOBSCHEHHE C

HCIIOJIb30BaHWEM 3aKkoHa ['yka;

- UCCIIEJIOBAaHUE 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT CHJIbl HOPMAJIBHOTO JIaBJICHUS;

- onpenesieHne KodQGUIMEHTa TPSHHSI CKOJIbKCHHUS,

- U3MEPEHUE CHIIBI TPEHHUSI TTOKOSI.

»  @dopMuUpOBaHUE HABBIKA CAMOCTOSATEIIHPHOTO PEIICHHUS TEOPETHICCKOHN MPOOIEMBI Yepes:

- aHAJIN3 JIBHOKCHUS TEJI TOJBKO IIOJ JICMCTBHUEM CHUJIBI TSHKECTH — CBOOOJHOIO IAJICHUS,

- 00BSICHEHUE HE3aBUCUMOCTH YCKOPEHHUS CBOOOJHOIO MaJICHUsI OT MAcCChl TENa;

- OLIEHKY BEJTMYUHBI CUJIbI TSATOTEHUS, JEHCTBYIOLIEH MEXITY ABYMS TeIaMH (IIJIs1 pa3HbIX Macc);

- aHaIM3 JIBIDKCHMs HEOCCHBIX TeN TOJ JCHCTBHEM CHIIBI TATOTEHHsS (C HCIOJIB30BaHUEM

JIOTIOTHUTEIFHBIX HCTOYHUKOB WH(OPMAIINN );

- aHaJIM3 YCJIOBUI BO3HUKHOBEHUSI HEBECOMOCTH U NIEPETPY3KH;

- aHaJIU3 CUJI, ACMCTBYIOLIUX HA TEJI0, MOKOALIEECs Ha OMOpeE.

- OIPEJICTICHUE IICHTPA TSAKECTU PA3TUYHBIX TEJl.

WNuepuus. IlepBblil 3aK0H
Hsrorona. Bropoii 3akoH
Hetotona. Bzaumopneiictue https://resh.edu.ru/subject/less
ten. TpeTuii 3aK0oH 0n/6286/start/47238/

Herorona. IIpuHnun

CYNEPIIO3UIUHU CHII.

Cwita ynpyroctu. 3aKoH
I'yka. [ledbopmarus
ynpyras, iacTuueckas. 1 1 https://resh.edu.ru/subject/less
JlaGopatopHas paborta Ne 2 on/4721/start/47472/

o Teme «OrnpenencHue
KECTKOCTU MIPYKUHBD»

Cwita TpeHus: cuia TPEeHUs
CKOJIbJKEHUS, CUJIA TPEHUS
MIOKOSI, IPYTUE BUJIBI

Tpenus. JlaGoparopHas https://resh.edu.ru/subject/less

7| pabora Ne 3 o Teme 1 L on/6289/start/47531/

«Onpenenenune
Kod(dUIIMEeHTa TPEHUS
CKOJIBKEHUS

Cuna TSKeCTU U 3aKOH https://resh.edu.ru/subject/less
8 BCEMHUPHOTI'O TATOTCHMUS. 1 on/2586/start/

YckopeHnue cBOOOIHOTO



https://resh.edu.ru/subject/lesson/6286/start/47238/
https://resh.edu.ru/subject/lesson/6286/start/47238/
https://resh.edu.ru/subject/lesson/4721/start/47472/
https://resh.edu.ru/subject/lesson/4721/start/47472/
https://resh.edu.ru/subject/lesson/6289/start/47531/
https://resh.edu.ru/subject/lesson/6289/start/47531/
https://resh.edu.ru/subject/lesson/2586/start/
https://resh.edu.ru/subject/lesson/2586/start/

nageHus. JIpumxenue
manet Bokpyr CoJiHIa
(MC). IlepBas
KOCMHUYECKasi CKOPOCTb.
Hesecomocts n
neperpysku. IlepBas
KOCMHUYECKAsi CKOPOCTh

PaBHOBecHe MaTepuaabHOU
TOYKH. AGCOIOTHO
TBEPIOE TEeNno. AGCOMOTHOE

pPaBHOBECHE MATEPUATILHON Pemenue 3anau o reme

9 TOoukH. PaBHOBECHE 1 «PaBHOBECHE TBEPAOTO TENA
TBEPAOIO Tea C C 3aKPEIUIEHHON OCBIO
3aKPEIUIEHHON OChIO BpaLCHUS»

BpalllCHUA. MoMeHT cubI.
I_[eHTp TSKCCTH TBEPAOIO
TCJ1a

KonTponbnas padorta Ne 2
10 o reMe «BzanMoneicreue 1 1
TEI»

3akoHnbl coxpaHenus (3 4)

* [lomnepkka HcCCIENOBATENbCKOW JIEATENbHOCTH IIKOJBHUKOB B paMKax pealu3alud HMH
WHAVBUAYAIbHBIX U TPYMIOBBIX UCCIEIOBATEIHCKUX MPOEKTOB:

- HaOIr0/IeHUe U 00CYKeHHUE ONBITOB, IEMOHCTPUPYIOIIMX Nepeady UMITYJIbca MPU B3aUMOAEHCTBUH

TeJI, 3aKOH COXPaHEHHs UMITYJIbca IpU aOCOIOTHO YIIPYTOM M HEYIIPYTOM B3aUMOJCHCTBUN TET;

- QaHAJIM3 CUTYyallui B OKpY»XKarolllel KU3HU C HCIOIb30BAHNEM 3aKOHA COXPAHEHUs UMITYJIbCA;

- pacro3HaBaHUeE SIBIEHUS PeaKTUBHOIO JABMXKEHHS B ipupoe u TexHuke (MC — Ouomnorus);

- NMPUMEHEHHUE 3aKOHA COXPAaHEHMs HMMIYJbca Ul pacuéra pe3yiabTaToOB B3auMOJCHCTBHS Ted (Ha

prUMepax HEYIpyroro B3auMoiCTBUS, yIIPYroro EHTPaIbHOIO B3aUMOICHCTBHSI IBYX OJMHAKOBBIX

TeJI, OJTHO U3 KOTOPBIX HEMOJIBUXKHO).

*  @opMuUpOBaHUE HaBbIKa CAMOCTOSATEIBHOIO PEIIEHUSI TEOPETHUECKOM MPOOIeMBbl Yepes:

- peleHune 3aja4 ¢ UCIOJIb30BaHUEM 3aKOHA COXPAaHEHUS! UMITYJIbCa;

- ompejeneHne padoThl CUJIbl YIPYTOCTH MPHU MOIBEME Ipy3a C HCIOIb30BAaHUEM HEMOJBHUKHOTO U

MOJIBHMYKHOTO OJIOKOB;

- U3MepEeHUe MOLTHOCTH;

- U3MepeHue MOTEHINAIbHOI 3HEepPrun yrnpyro 1ehopMUPOBAHHOMN MPYKUHBI;

- U3MepeHne KHHETUUECKON YHEPTHH Tea M0 IJIMHE TOPMO3HOIO yTH;

- JKCIIEPUMEHTAJIbHOE CpPaBHEHHE W3MEHEHMs MOTEHIMAJbHOM M KUHETHYECKOW IHEepruil Teia mnpu

JBUKEHHUH 110 HAKIIOHHOW MJI0CKOCTH;

- DKCHEPUMEHTAJbHYIO IPOBEPKY 3aKOHA COXPAHEHUS MEXaHMYECKOW SHEpPruu IMpH CBOOOIHOM

NaJICHUH;

- TPUMEHEHHE 3aKOHA COXpPAaHEHMsS MEXaHWYECKOM »HHepruu [uig pacuéra MOTEHUUATbHOM WU

KMHETUYECKOU DHEPrUil Tela;

- pelleHue 3a7a4 ¢ UCIOJIb30BaHUEM 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPTUU

Wmnynse Tena. M3menenune 1 https://resh.edu.ru/subject/less
uMIyibca. IMITyIbC CHITBL. on/5895/start/138339/
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https://resh.edu.ru/subject/lesson/5895/start/138339/
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3aKOH COXpaHCHUS https://resh.edu.ru/subject/less
uMnynbca. PeakTusHoe on/5895/start/138339/

JBIDKEHHE.

Mexannueckas pabota u
MOIIHOCTh. PaboTa cui
TSDKECTH, YIIPYTOCTH,
tpenwust. JlabopaTopHast

paborta Ne 4 1o Teme .
19 1 1 https://resh.edu.ru/subject/less

«Omnpenenenne padoTh 0n/6290/start/197453/
CHJIBI TPEHHUS MTPH
PaBHOMEPHOM JIBIDKCHHU
TeJa 10 TOPU30HTAIBHOM
HOBEPXHOCTH

KonTposnbhas padora Ne
13 3 110 TeMe «3aKOHBI 1 1
COXPaHCHHUSI»

Paznen 2. Mexann4veckue Koje0aHusi M BOJHBI (6 1)

Mexanuveckue KoJedanus (3 1)
BocnurareapHbli KOMOOHEHT COAEPKAHUS pa3aeiia

* VYCTaHOBJIEHHE JIOBEPUTEIbHBIX OTHOIIEHUH MEXKIy Y4YMTEIEeM M €ro Yy4eHHUKaMH,
CHOCOOCTBYIOUIMX IO3UTUBHOMY BOCHIPHUSATHIO YyYallUMHCS TpeOOBaHMM M TNPOCHO y4yuTes,
NPUBJICYCHUIO MX BHUMaHHs K o0O0CyXJaeMoil Ha ypoke HH(OpMalMM, aKTUBH3ALUUU HX
MIO3HABATEJILHON 1€ATENBHOCTH.

* [loOyxJaeHue MIKOJBbHUKOB COOJIOJaTh Ha ypoKe OOLIENpPUHATHIE HOPMBI MOBEACHMS, MpaBuia
OOIIeHHS] CO CTapUIMMH (YUUTENSIMH) W CBEPCTHUKAMH (LIKOJbHUKAMH), TPUHIHUIB Y4eOHOM
JUCIUIUIMHBI U CAMOOPraHU3aLuu.

* JlpuBneyeHre BHUMaHUS LIKOJBHUKOB K IIEHHOCTHOMY aCHEKTy M3y4aeMbIX Ha YpOKax sBICHHH,
opraHu3anusi ux paboThl C MOJIYy4aeMOM Ha ypOKE COLMAJIbHO 3HAYMMON HHpopManuenl —
UHUIMMPOBAaHUE €€ OOCYKIEHMs, BBICKA3bIBAaHMs YUYAIMMHUCS CBOEr0O MHEHHs 10 €€ ITOBO.NY,
BBIPa0OTKH CBOErO K HEH OTHOILIEHUS.

* @opMmupoBaHUE HaBbIKa T€HEPUPOBAHUS U OPOPMIICHHUS COOCTBEHHBIX UAEH MPH:

- HaOmo/IeHNU Kosie0aHWil 1moj MeHCTBHUEM CHUJI TSDKECTH M YIPYTOCTH M OOHapy»KeHUe MOJOOHBIX

KOJIEOaHUH B OKpYXAOIlleM MUPE;

- aHaNM3e KoJeOaHuil rpy3a Ha HUTH U Ha NIPYKUHE;

- OTIPEIeTIeHNH YaCTOThI KOJIeOaHU MaTeMaTUYecKoro U MPYKMHHOTO MasiTHUKOB.

- HaOMIoIeHNH M OOBSICHEHUH SIBJICHUSI PE30HAHCA, UCCIIEeI0OBAHNN 3aBUCUMOCTH MEepHo/ia KojeOaHHi

MIOJIBELLIEHHOTO K HUTH TPy3a OT JJIMHBI HUTH.

* @opMupoBaHHE HaBbIKA ITYOJMYHOTO BBICTYIJICHHMS Iepeja ayAUTOpPUEH, apryMEHTHPOBAaHUS U
OTCTaMBaHUs CBOEH TOUKH 3pEHUS UEPE3:

- IPOBEPKY HE3aBHCUMOCTH Tlepro/ia KoieOaHuii Irpy3a, MOBEIIEHHOT0 K JIEHTE, OT MacChl rpy3a;

- 00CYKJIEHHE OTIBITOB, IEMOHCTPUPYIOLIUX 3aBUCUMOCTb IepHoa KoueOaHU NPy KUHHOTO MasiTHUKA

OT Macchl Ipy3a U KECTKOCTU NPYKUHBIL.

* dopMupoBaHHE HaBbIKA CAMOCTOSATEIILHOTO PELICHHS TEOPETUYECKOHN MPOOIIEMBI Yepes:

- IPUMEHEHHE MATeMaTHYeCKOro M IPYKUHHOIO MAasTHHUKOB B KAayeCTBE MOJEIEH IUIsl ONUCAHMS

KOJIeOaHUI B OKPYKAIOIIEM MHPE;



https://resh.edu.ru/subject/lesson/5895/start/138339/
https://resh.edu.ru/subject/lesson/5895/start/138339/
https://resh.edu.ru/subject/lesson/6290/start/197453/
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- pelleHure 3a71a4, CBA3aHHbBIX C BBIUMCICHUEM WJIM OLEHKOH 4acToThI (Ieproja) Kojaebanui

MexaHnngeckue KoiaeOaHusl.
KonebarensHoe IBUKECHHE.
OcCHOBHBIE
XapaKTEPUCTUKU
KoJIeOaHUH: TIePHO/I,
4acTOTa, aMIIUTY/1a.
MarematudecKkuii u

14 NPYKUHHBIA MAsSTHHUKH. 1 https://resh.edu.ru/subject/less
JlaGoparopuas padora Ne 5 on/3020/start/
o TeMe
«HccrnenoBanue

3aBHCHMOCTH TIEpHO/Ia
KoJe0aHuii MoABEIICHHOIO
K HUTH Ipy3a OT JUTHHBI
HHATH

[IpeBpamienue 3aeprun
IpH KoJIeOaTeTbHOM
JBY)KEHUH. 3aTyXaromue
KosiebaHus. BeIHyX1eHHbIE
Kosiebanus. Pezonanc.

15 Jla6oparopnas pabora Ne 6 1 https://resh.edu.ru/subject/less
0 TEMeE on/3019/start/
«HCCJ’ICI{OB&HI/IC

3aBHCUMOCTH NE€pHO/Ia
KoJ1e0aHui NPyKUHHOTO

MasiTHHKA OT MacChl Ipy3a»

Mexannveckue BoJHbI. 3BYK (3 1)

e dopmMHpOBaHME HAaBbIKA CAMOCTOSITEILHOTO PEIICHUs TEOPETUUECKON TPOOIEMBI Uepes:

- oOOHapy’KeHUE U aHaJIN3 BOJHOBBIX SBICHUI B OKPY)KAIOILIEM MUDE;

- HAOJIOZCHNUE PAaCHpOCTPAHEHUS MPOJIOJIBHBIX U TMOIMEPEYHBIX BOJIH (Ha MOJENu) U OoOHapyKeHHue

AHAJIOTHYHBIX BUJIOB BOJIH B IPUPOJIE (3BYK, BOJSHBIC BOJIHBI);

- BBIYMCIICHUE JUITMHBI BOJIHBI U CKOPOCTH PacIpOCTPAaHEHNUs 3BYKOBBIX BOJIH;

- HKCIIEPUMEHTAIBHOE ONpe/IeTICHNE TPAHUL] YaCTOTHI CIIBIIIUMBIX 3BYKOBBIX KOJI€OaHMIA;

- HaOJII0/ICHNE 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI (B TOM YHCJIE C HCTIOJIb30BAaHUEM MY3bIKAJIbHbIX

UHCTPYMEHTOB);

- HaOmroIeHNe U 00BSICHEHUE SIBJIIEHUS] aKYCTHYECKOTO PE30HAHCA.

e dopmMupoBaHHE HaBbIKA YBAXXUTEJIHHOTO OTHOLIEHUS K UY>KUM MM, OQOPMIIEHHBIM B paboTax
JPYTHUX UCCIIEOBATEIEN uepes:

- AaHAJIN3 OPUTUHAIILHOTO TEKCTA, MOCBSIEHHOTO UCIIOIB30BAHMIO 3BYKA (WM YIBTPa3BYKa) B TEXHUKE

(9X0MOKaIus, yIbTPa3BYK B MEIUIIUHE U JIP.); BBIIIOJHEHHUE 3aJJaHUN TI0 TEKCTY (CMBICIIOBOE UTEHUE)

MeXaAHHIECKIE BOTHEL https://resh.edu.ru/subject/less

16 (BOJTHOBOE JIBMKCHHE). 1 on/3017/start/



https://resh.edu.ru/subject/lesson/3020/start/
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CBoiicTBa MEXaHHMYECKHUX
BoJIH. [IpogonbHbBIe 1
MOTNIEPEYHBIE BOJIHBI.
JlmrHa BOJIHBI M CKOPOCTh
e€ pacpocTpaHeHUS

3ByK. ['/pomMKOCTb 3ByKa U

17 BbICOTA TOHA. OTpaxkeHHe 1 https://resh.edu.ru/subject/less
3Byka. MH(Dpas3Byk u on/2585/start/
YIIBTPA3BYK

KonrtponsHas padora Ne 4
18 | mo teme «MexaHuueckue 1 1
KOJI€OaHUA U BOJIHBI»

Pa3nen 3 DiieKTpoMarHuTHOE 10Jie U 3JIEKTPOMATHUTHBIE BOJIHBI (2 4)

DJIeKTPOMArHUTHOE T0JI€ ¥ YJIEKTPOMATHUTHbIE BOJIHBI (2 1)

Bocnumamenvhoiil komnonenm cooepaicanus pazoeid

e VYCTaHOBJIGHUE JOBEPUTENIbHBIX OTHOLICHUA MEXAy Y4YUTEeIeM U €ro YyueHHKaMH,
CHOCOOCTBYIOUIMX MO3UTUBHOMY BOCHPHUSATHIO y4allUMHCS TpeOOBAaHUN M MPOCHO yduTens,
IPUBJICYECHUIO MX BHUMaHUS K 0OCyXJaeMol Ha ypoke HH(OpMalMM, aKTUBHU3ALMHU HX
[IO3HABATEJILHON J€SITEIbHOCTH.

e [loOyxneHne MKOJIBHUKOB COOJIIOIATh HA YPOKE OOIICTPUHSITHIE HOPMBI TIOBEICHHUS, TIPABUIIA
OOLIeHHs CO CTapIIMMHM (YUUTENSIMU) U CBEPCTHUKAMU (ILIKOJIbHUKAMH), TPUHLIUIIBI Y4eOHOM
JUCLUIUINHBI U CAMOOPraHU3aLnu.

e [lpuBneueHue BHUMaHUS IIKOJIBHUKOB K LIEHHOCTHOMY acCIeKTy H3y4aeMbIX Ha YpOKax
ABJICHUM, OpraHu3alus uX paboThl C IMOJIydaeMOM Ha YypOKEe COLMAIbHO 3HAYMMOMN
uHpopMaLrell — THULIMUPOBaHHE ee 00CYKCHHs, BEICKa3bIBAaHUS YUAILIMMUCS CBOETO MHEHHUS
0 €€ IOBOJTY, BEIPA0OTKH CBOET0 K HEH OTHOILIECHHUSI.

e ®opMHpOBaHUE HABBIKA T€HEPUPOBAHMS U OPOPMIIEHUSI COOCTBEHHBIX UICH MpH:

- IOCTPOEHHUH PACCYXKAECHUH, 0OOCHOBBIBAIOLINX B3aUMOCBSA3b 3JIEKTPUUYECKOTO U MarHUTHOT'O MOJIEH;
- HSKCIIEPUMEHTAIbHOM U3YYE€HUHU CBOMCTB JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C TOMOIIBIO
MOOMIIBHOTO TenedoHa);

- aHAJIM3 PEHTI€HOBCKUX CHUMKOB Y€JI0BEYECKOT0 OpraHu3Ma.

e @OOopMHpPOBAaHME HABbIKA YBAKUTEIHHOI'O OTHOMICHUS K YYXHUM HJIEsSM, OQOPMIICHHBIM B
paboTax Ipyrux uccieaoBaTesnei yepes:

- aHaJIU3 TEKCTOB, OMMCHIBAIOUINX MPOSBICHUS JIEKTPOMArHUTHOTO M3IY4YEHHUS B IPHUPOJIE: JKUBbBIE
OpraHU3MBbl, U3Ty4EeHUSI HEOSCHBIX Tell (CMBICIOBOE YTEHHUE).

e dopmMupoBaHME HaBbIKA CAMOCTOSITEILHOTO PEIICHUS TEOPETUUECKON TPOOIEMBbI Uepes:
- pacrio3HaBaHME U aHAJIN3 PA3JIMYHbIX TIPUMEHEHNH JIEKTPOMArHUTHBIX BOJIH B TEXHUKE;
- peleHne 3a1a4 ¢ UCTOIb30BaHUEM (POPMYIT AJIs1 CKOPOCTH IEKTPOMArHUTHBIX BOJIH, JIJTMHBI BOJIHBI
Y 4aCTOTHI CBETA

OIEKTPOMArHUTHOE MOJIe. https://resh.edu.ru/subject/les
3J'ICKTpOMarHI/ITHBIe Son/3012/Start/

19 | Bomusl. IlIkana 1 -
3JIEKTPOMArHUTHBIX BOJIH. https://resh.edu.ru/subject/les
HcToyHuku son/3010/start/



https://resh.edu.ru/subject/lesson/2585/start/
https://resh.edu.ru/subject/lesson/2585/start/
https://resh.edu.ru/subject/lesson/3012/start/
https://resh.edu.ru/subject/lesson/3012/start/
https://resh.edu.ru/subject/lesson/3010/start/
https://resh.edu.ru/subject/lesson/3010/start/

ANIEKTPOMArHUTHBIX BOJIH. https://resh.edu.ru/subject/les
CaoiicTBa son/3132/start/
AJIEKTPOMArHUTHBIX BOJIH.
Hcnoas3oBanue

SJICKTPOMAarduTHBIX BOJIH

JJISL COTOBOI CBSI3U

ONeKTpOMarHuTHas https://resh.edu.ru/subject/less

npupoa ceera. CKopocTh 1 on/3007/start/
cBeTa. BomHOBEIE CBOICTBA

20

CBCTa

Paznen 4. CBeroBble siBj1eHus (6 4)
3akoHbI pacnpocTpaHeHus cBeta (3 )

Bocnumamenvuwiii komnonenm COOQDD!CGHMH pa3deﬂa

e VYCTaHOBJICHHWE JIOBEPHUTCIBHBIX OTHOIICHUH MEXAYy YYHTEIEM H €ro Y4YCHHKaMH,
CIOCOOCTBYIONIUX MMO3UTHBHOMY BOCIHPHSTHIO y4YaIllUMUCS TPEOOBAaHWUN W MPOCHO YUHTEIS,
NPUBJICUCHUIO WX BHHUMaHHs K OOCyXjaaeMoll Ha ypoke HHGMOpMAIMH, aKTHBH3AIMUA HX
IIO3HABATEJIBHON J€ATEIbHOCTH.

e [loOyxieHue IMKOJIBHUKOB COOJIIOIaTh HAa YPOKE OOIIECIPUHSATHIC HOPMbI TIOBEJICHHUS, TIPaBUIIa
oOmIeHHs cO cTapmMMH (YYUTENSIMU) U CBEPCTHUKAMU (ILIKOJIbHUKAMH), TPUHIIUIIBI Y4eOHOM
JTUCITUTUIMHBI U CAMOOPTaHU3aINH.

e [lpuBneueHne BHUMaHUS IIKOJIBHUKOB K IIEHHOCTHOMY acCIeKTy H3Yy4aeMbIX Ha YpOKax
SBIIEHUHN, OpraHm3aius uX paldoThl C TMOJy4aeMOil Ha YpOKE COIMAIbHO 3HAYUMOU
uH(pOopMaIiel — MHUIUUPOBAHUE €€ 00CYKICHHUS, BRICKA3bIBAHUS YUAIIMMHCS CBOETO MHEHUS
O €€ TIOBOJTY, BEIPAOOTKH CBOETO K HEll OTHOIICHUSI.

e dopMupoBaHKE HABBIKA TCHEPUPOBAHUS M 0(HOPMIICHHUS COOCTBCHHBIX UJICH MpH:

- Ha6J'IIO,I[CHI/II/I OIIBITOB, ACMOHCTPHUPYIOIIUX SABJICHUC HpHMOHHHCﬁHOFO PacnpoCTpaHCHUA CBCTa
(BOSHI/IKHOBCHI/IC TCHHU U HOJIYTGHI/I), " UX UHTEPIIPETAlNA C UCIIOJIb30BAHUCM ITOHATHUA CBETOBOI'O JIy4a.
- OOBSICHCHUH H MOZCIIMPOBAHUHN COJIHCYHOT'O U JIYHHOTO 3aTMEHHUI.

e lHunuupoBaHHME U TOJJEPKKA MCCIEIOBATENbCKOM MEATEIBHOCTH HIKOJIBHUKOB B pPaMKax
peanu3aiy UMH UHAUBHUYAIbHBIX U IPYIIOBBIX UCCIE0BATENBCKUX MPOEKTOB!
- UCCIIEIOBAaHKE 3aBUCUMOCTH yIjla OTPa)KEHUS CBETOBOI'O JIyda OT YyIJla MaJeHMUS;
- U3y4€HHE CBOMCTB N300paKeHMsI B INIOCKOM 3€pKaJle;
- HaOmoJileHHe M OOBSCHEHHE OMBITOB IO MOJYYEHHUIO H300paXEHUHl B BOTHYTOM M BBITYKIIOM
3epKajax;
- HaOJI0JIeHne U OOBSICHEHHE OMBITOB IO MPETOMJICHHUIO CBETa Ha TPaHMIIE PA3JIMYHBIX CPEl, B TOM
YHCJIE OTIBITOB C MOJIHBIM BHYTPEHHUM OTpPaKEHHUEM;
- HMCCJEOBAHNE 3aBHCHMOCTH yIJIa NPEJIOMIIEHHUS OT yrja IaJeHUs CBETOBOTO Jy4a HAa TPAHULE
«BO3yX-CTEKIIO».
e  ®DOpMHPOBAHUE HABBIKA CAMOCTOSITEIBHOIO PEIICHUS TEOPETHUECKOM MPOOIeMbl uepes:
- pacrio3HaBaHME SIBJIEHUI OTPaKEHUS U MPEIOMIIEHHSI CBETA B IOBCEITHEBHOM JKU3HY;
- aHAJIU3 U OOBACHEHME SBJICHUS ONTHUYECKOTO0 MUpPaXKa;
- peleHHe 3314 C UCTIO0JIb30BAHNEM 3aKOHOB OTPAXKEHUS U NIPEIOMIICHHS CBETA

https://resh.edu.ru/subject/less
1 on/3007/start/

21 JlyueBas MOJ€Nb CBETA.

Hctounuku cBera.
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TodeuHblii HCTOYHUK
ceera. [Ipssmonunerinoe
pacpoCTpaHEHUE CBETA.
3aKOH NPSIMOJIMHEHHOTO
pacnpocTpaHEHHUs CBETA.
3armenus Connua u JIyHsl

22

OTtpaxeHue cBera.

[Tnockoe 3epkaiio. 3aKoH
OTpakeHUs CBETa

JIaboparopHast pabora Ne 7

o teme «HMccnenoBanue 1
3aBUCUMOCTH yIJia

MIPEJIOMJICHUS CBETOBOTO

Jy4a OT yIJia MajeHus Ha

TpaHUIE «BO3IYX-CTEKIIO»

https://resh.edu.ru/subject/less

on/3006/start/

23

[Ipenomiienune ceera.

3aKOoH MPEJIOMIIEHHUS CBETA.
ITonHOE BHYTpEHHEE

OTpa’KE€HHE CBETa. 1
Hcnonb30BaHue MOIHOTO
BHYTPEHHEI0 OTPAXKEHUS B
OTNITUYECKUX CBETOBO/IAX

https://resh.edu.ru/subject/less

on/3005/start/

JInH3bl M onTH4Yeckue npuoopsl (2 9)

dopMHpOBaHUE HaBbIKa FTeHEPUPOBAHUS U O(OPMIIEHUS COOCTBEHHBIX UAEH IpU:

- IOJIYYE€HUHU U300paKeHUH ¢ TOMOIIIbI0 COOMpArOIEel ¥ paccenBaroIlel JTMH3;

- onpeesieHnu (POKYCHOTO PACCTOSIHUS U ONTHYECKON CHIIbI COOMpAroIeil INH3HI.

MHnnmupoBaHue M MOAJEPIKKA HCCIIENOBATEIbCKON NEATEIbHOCTH IIKOJIBHUKOB B paMKax
peann3alii MU UHAMBUYAJIbHBIX U TPYIIIOBBIX UCCIEA0BATENBCKUX IIPOEKTOB:

- aHaJM3 YCTPOMCTBA M MPUHIMUIA JIEHCTBUS HEKOTOPBIX ONTHYECKMX NpUOOpoB: ¢oToamnmapara,

MUKpockora, Teneckona (MC — Ouonorus, acTpOHOMUS);

- aHaJIU3 SABJICHUHN OJIM30PYKOCTH U NAIbHO30PKOCTH, MPUHIHUIIA 1eHcTBUS 0ukoB (MC — Ouonorus)

JIunza. Xox yyent B
nuH3e. JlabopaTopHas
pabota Ne 8 o Teme

https://resh.edu.ru/subject/less
on/3004/start/

24 lonyuenmue u30GpaeHmil . https://resh.edu.ru/subject/less
C TIOMOIIIBIO cOOMparoIIeit on/3003/start/
JIMH3BbI»
KonTponbnas padora Ne 5

25 | o Teme «CBeTOBEBIC 1

SABJICHUA»

Pasno:xenue 0esioro ceera B cnekrp (1 4)
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e dopmMupoBaHHe HaBbIKa MYOJIWYHOTO BBICTYIUICHUS MEpE] ayAUTOpUEH, apryMEeHTUPOBAHUS U
OTCTaNBaHUs CBOEU TOUKHU 3PEHUS Yepe3:

- HaOJII0JICHUE TI0 PA3JIOKEHHUIO 0EJI0T0 CBETAa B CIIEKTP U OOBSICHEHHUE ITOTO SBJICHHS;

- HaOJI0JIeHHe M OOBSICHEHUE OMBITOB IO IMOJYYEHHIO OEJIoro CBeTa MpU CIOKEHHUH CBETa Pa3HbIX
LIBETOB;

- MMPOBEJICHUE U OOBSICHEHHE OIBITOB IO BOCHPHUATHIO IIBETA MPEIMETOB NIPH MX HAOIIOJACHUU Yepes3

[[BETOBBIC (DUIBTPHI (IBETHBIC OUKH )

Pasnosxenue beoro ceera https://resh.edu.ru/subject/less
(CBETOBOTO M3ITy4CHNS) B on/2997/start/

26 | cektp. OnbiTel HhroTOHA. 1
CIIOKEHHUE CIIEKTPAIBHBIX https://resh.edu.ru/subject/less
uBeToB. Jucnepcus ceera on/3000/start/

Paspen 5. KsaHToBble ABneHus ( 8 u)
McnycKkaHue 1 nornouieHune cBeta aTomom (2 u)

BocnumamesnbHbil KOMIIOHEHM co0epy(aHUa pasodena

e VCTaHOBJIGHHWE JIOBEPHUTEIbHBIX OTHOLICHUM MEXAy YYHMTEJIeM U €ro Y4eHUKaMH,
CIOCOOCTBYIOIIUX MMO3UTUBHOMY BOCHPHATHIO ydyallUMUCA TpeOOBaHUN U MPOCHO y4HTEs,
NPUBJICUYCHUIO WX BHUMaHHS K OOCyXmaeMoll Ha ypoke HH(GOpMAIMH, AKTHBH3AIHUU HX
MO3HABATENILHOM J1eATEIHbHOCTH.

e [loOyxneHune MKOIBHUKOB COOIOIATh HA YPOKE OOIIENPUHATHIE HOPMBI TIOBEACHNUS, TIPaBUIIa
OOLIeHMS CO CTapIIMMHM (YUUTENSIMU) U CBEPCTHUKAMU (ILKOJIbHUKAMH), TPUHLIMIIBI Y4eOHOM
JUCLHUILIIMHBI U CAMOOPTraHU3aluu.

e [lpuBneueHue BHUMaHUS IIKOJIBHUKOB K LIEHHOCTHOMY acCIEKTy H3y4aeMbIX Ha YpOKax
SBJICHHM, OpraHu3amus HUX paboThl C TOJy4aeMOW Ha YPOKE COIMaIbHO 3HAYUMOU
uHpopMalrell — THULIMUPOBaHHE ee 00CYKCHHs, BBICKa3bIBAaHUS YUAILIMMUCS CBOETO MHEHHUS
0 €€ TIOBOJTY, BEIPAaOOTKH CBOETO K HEl OTHOILIEHUSI.

e dopmMMpPOBaHME HaBblKa YBAXXWUTE/NIbHOTO OTHOLWIEHUA K YyXUM uaeam, obOpPMIEHHbIM B
paboTtax gpyrux uccneposaTesnen yepes:

- oOcyxaeHue Lenau omnbIToB Pesepdopna mo ucciegoBaHUIO aTOMOB, BBIIBMXKEHHE THIIOTE3 O
BO3MOXXHBIX pPE€3yJbTaTax OINBITOB B 3aBUCHUMOCTH OT MPEANOIaraéMoro CTPOEHHUS aTOMOB,
(bopMynHupoBaHUE BHIBOJIOB U3 PE3YIbTATOB ONBITOB;
- o0cyX/eHue NMPOTUBOPEUMH IJIaHETAPHOM MOJEeNM aroMa W OCHOBAaHUHM JuIs rumote3sl bopa o
CTaIlIOHAPHBIX OPOUTAX ANEKTPOHOB.

o (dopmunpoBaHME HaBblKa reHepPUpPOBaHUA N 0POPMIEHNA COBCTBEHHbIX NAEN NPU:

- Ha0JIIO/IEHNH CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUYEHHUS Pa3IMUHBIX BEIIECTB;
- 00BACHEHUH JIMHEWYAThIX CIIEKTPOB U3ITY4YECHHUS

Omnritel Pesepdopna n ]
pop https://resh.edu.ru/subject/less

27 | IuIaHeTapHas MOJEIb 1

on/3910/start/48347/
aToMa
Monens atoma bopa. https://resh.edu.ru/subject/less
Hcnyckanue u on/2995/start/

,g | MOTTIONICHNE CBETA ATOMOM ) . "
KBanTsl. Bo3HUKHOBEHNE tt/pZS. r‘js .edu.ru/subject/less
JIMHEHYaTOTO CIIeKTpa on/2996/start

HU3Ty4YCHUA..



https://resh.edu.ru/subject/lesson/2997/start/
https://resh.edu.ru/subject/lesson/2997/start/
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https://resh.edu.ru/subject/lesson/3910/start/48347/
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JIaGoparopnas padorta Ne 9
0 TeMe

«HaOironeHue CIoMIHbIX
Y JIMHEWYATBIX CIIEKTPOB
W3IIy4ECHUS»

Crtpoenue atoMHOI0 siipa (3 4)
o I/IHI/IL[I/II/IpOBaHI/IC n NoAACpIKKa HCCH@HOB&TCHBCKOﬁ ACATCIIbHOCTU HIKOJILHUKOB B paMKax
pean3aluyi MU UHAUBHUIYaJIbHBIX U TPYIIIOBBIX UCCIIEIOBATEIBCKUX IPOCKTOB!

- 00CyX/IeHHEe BO3MOMKHBIX THIIOT€3 O MOJEISAX CTpoeHus snapa. Ompenenenue cocraBa siaep IO
3aJJaHHBIM MaCCOBBIM U 3apsIOBBIM YMCJIaM U 110 MOJOKEHHUIO B EPUOJIUYECKON CHUCTEME 2JIEMEHTOB
(MC — xumus);

- aHauu3 M3MEHEHUs COCTaBa sjipa U €ro IOJOKEHUS B NEPUOAMYECKON CHUCTEME IMpU O-
paanoaktuBHOCTH (MC — xumus);

- HCCJIENOBAaHHWE TPEKOB O-4aCTHIl TO TOTOBBIM (oTorpadusm. OOHapyKeHHE H H3MEpeHHE
paguanoHHOro JOoHa C MOMOILBIO JO3UMETPA, OLIEHKA €r0 MHTEHCUBHOCTH;

- aHaJau3 OMOJIOTMYECKUX M3MEHEHUH, NPOMCXOAIIMUX MOJ JIEHCTBUEM paJMOAKTHBHBIX M3JIy4eHHH
(MC — Guomnorus);

- NCTOJIb30BAHUE PAIUMOAKTUBHBIX U3TydeHuil B MeaunnHe (MC — Ounosorus)

EcrecTBennas )
PAJIHOAKTHBHOCTD. AJTb(ba-, https://resh.edu.ru/subject/less
29 Oera- 1 raMMa-u3JIy4eHHUs. 1 on/2990/start .
https://resh.edu.ru/subject/less
PannoaktuBHOCTH. Ab(a-, on/2990/start/

Oera- 1 raMMa-u3JIy4eHHUS.

CtpoeHune aTOMHOTO sifipa.
Hyxnonnas monens
aTOMHOTO siapa. M30TomsI.
JlabopaTtopHas pabota Ne
30 10 o teme «MccaenoBanue 1 1
TPEKOB: U3MEPCHHE

https://resh.edu.ru/subject/less
on/1544/start/

SHEPTUH YaCTHIIBI TIO
TOPMO3HOMY ITyTH (110
¢dororpadusam)»

PagnoaktuBHbIE
npespatenus. [lepuon
nonypacnazaa. Jleicteus
paarOaKTUBHBIX

I/IBJ'IyIIeHI/Iﬁ Ha XUBBIC A
https://resh.edu.ru/subject/less

on/2994/start/

31 OpraHU3MBbl. 1

JIaGoparopHas paboTa Ne
11 mo Teme

«M3mepenue

panmoakTUBHOTO (hoHa»
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Snepubie peaknum (3 4)

e  ®DOpMHPOBAHNE HABBIKA CAMOCTOSITEIBHOTO PEIICHHUS TEOPETHUECKOM POOIeMBI uepes:

- pellleHue 3a7ady C KCIOJb30BAaHHMEM 3aKOHOB COXpPAHEHHS MAcCOBBIX M 3aps/IOBBIX 4YHCEN Ha
OnpeJieJICHUEe Pe3yiabTaTOB SACPHBIX PEAKIMI; aHaTU3 BO3MOXXHOCTH WJIM HEBO3MOKHOCTH SIIEPHOM

peaxiuu;

- OLIEHKY SHEPI'HHM CBSA3U S€p C UCIOIb30BaHUEM (pOpMyIibl DHHINITEIHA,
- 00Cy>/IeHUE MEePCIIEKTUB UCTIOIb30BaHUS YIPABISIEMOT0 TEPMOSAEPHOIO CUHTE3A;
- 00CyX/IeHUE IPEUMYILECTB U IKOJIOTHUECKUX MPoOIIeM, CBI3aHHBIX C siiepHOi sHepreTukoil (MC —

DKOJIOTHS)

SnepHble peakuuu. 3aKOHbI

https://resh.edu.ru/subject/less
on/2997/start/

32 | coxpaHeHHs 3apsAI0BOrO U 1 hhttps://resh.edu.ru/subject/le
MacCOBOT'0 YHCE sson/2997/start/
DHeprusi CBSI3u aTOMHBIX
sinep. CBsi3b MacChl U )
33 | smeprun. Peaxuuu ciatesa 1 https://resh.edu.ru/subject/less
on/1544/start
u aeneHus saep. JJosumerp.
Kamepa Bunbscona
https://resh.edu.ru/subject/less
on/2994/start/
Hctounuku SHEPTUU
34 | Comama u 3Bé3m (MC). 1 https://resh.edu.ru/subject/less
SInepHast SHEpreTUKa. ) on/2996/start/
OBIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME

YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

o @usuka. 9 knacc. YueOuuk. Astop A.B. [lepoikun, I'yrauk E.M.
METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

o Ouswuka. 9 knacc. YueOuuk. ABtopsl A.B. Ilepsimkun, ['yrauk E.M.;

o Ousmka. 9 xnacc. Meroauueckoe nocooue k yueOHuky A.B. [leprimkuna.

Astopsl E.M. I'ytHuK, O.A. UepHUKOBA;

o Jlunaxktuyeckue marepuanbl Kk yueOHuky A.B. Ileperukuna «®dusuka.

9 kiace». ABropet Mapon A.E., Mapon E.A.

o CamocTosTenbHble U KOHTPOJIbHBIE paboThl K yueOuuky A.B. Ilepbimkuna
«®Duzuka. 9 knacc». ABropsl Mapon A.E., Mapon E.A;
o Tecthl k yueOHuky A.B. [leppimkuna «@usuka. 9 kinace». Aprop CrenHena

H.N.
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HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/28/9/
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