AHHOTAIIUS K AJATITUPOBAHHOM PABOYEN OCHOBHOWMOW OI'PAMME
OCHOBHOTI'O OBIIIEI'O OFPA3OBAHUSA IO ®U3HUKE JIJIA 9 KIACCA
(MHJIUBUAYAJBHOE OBYUYEHUE)

MOSACHUTEJBHAS 3ATIMCKA

[Iporpamma no ¢u3nke Ha YpOBHE OCHOBHOro 00I1Iero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TPeOOBaHMI 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
METanpeMETHBIM pe3yJibTaTaM OOYy4YeHHs, a TakKe MEXKIPEIMETHbIC CBSI3U
€CTECTBCHHOHAYYHBIX y4YEOHBIX NIPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETO
obpazoBanus. CoorBerctByeT [IOOIT OOO.

BaxueimmM HamnpaBiI€HHEM JAEATEIBHOCTH MO peaav3alud IpeaMeTa
«300pa3uTenbHOe  MCKYCCTBO»  SIBIIETCS  (OPMUPOBAHHE KOPPEKIMOHHO-
pa3BUBAlOLIEH Cpe/lbl ypOKa B paMKax padOoThl yUpeKAeHUs, Kak 0a30BOH ITOIIAAKU
UIIK TIITPO TO.

[Iporpamma no ¢u3MKe ycTaHaBIUBAET pacipeiesieHne yueOHoro Matepuania
Mo rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTh
U3y4eHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COJCpP)KAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yJarommxcsl.

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «®PU3UKA»

Kypc pusuku — cucrtemooOpa3yronuit 111 €CTeCTBEHHOHAYYHBIX YIEOHBIX
MPEMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SABJICHUM,
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 MO3HaHHUA, T.e. CIoco0a 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
CaMOCTOSITETbHOTO OTKPBITHSI HOBOTO 3HAHUSI.

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 nesrenbHOcTH. 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
TexHoJIoTuil. COrjIacCHO MPUHATOMY B MEKIYHAPOAHOM COOOIIECTBE OINPEACIICHHUIO,
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((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 Hay4YHOI'O UCCJICIOBAHUA,
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»

[enmun wu3ydyeHuss (PU3UKK HAa YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
ompeneneHsl B KoHuenuuu mnpemnogaBaHus ydeOHoOro mnpeamera «Dusmka» B
oOpa3oBarenpHbIX opraHuzanmsx Poccuiickoit ®enepauuu, pean3yrOMHUX
OCHOBHBIE  00I11€00pa30BaTEIbHbIE MPOrPaMMbl, YTBEPXKAEHHOW pELIEHUEM
Komnernun Munucrepcrsa npocsemenus Poccurickonn denepannu, MpoOTOKOII OT 3
nexadpst 2019 r. Ne [1K-4BH.

Henu nzydyenus: Gpu3nku:

npuoOpeTeHre HHTepeca U CTpeMJIeHHs OOydaloIluXxcsi K HAaydYHOMY
M3YYEHUIO TPUPOJABI, PA3BUTHE WX HWHTEJUIEKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUI O HAay4YHOM METOJAE IMO3HaHUSA U (POPMUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIICHHS K OKPYKAIOIIUM SBJICHUSIM;

(opMHpOBaHHME HAy4YHOIO MHMPOBO33PEHMSI KaK pe3yjbTaTa H3y4Y€HUsI OCHOB
CTpOEHUS MaTepuu U QyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

(GopMupoBaHHE TPEACTaBICHUA O POIU (U3MKH Ui Pa3BUTUSA APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TIPEACTABICHUA O BO3MOXKHBIX chepax Oymyrmieit mpodeccnoHaIbHON
TS TeIbHOCTH, CBSI3aHHOU ¢ (PU3MKOI, MOATOTOBKA K JaJbHENUIIEMY O0YUEHHIO B
STOM HAINpaBJICHUU.

JocTuxeHnue HTUX 1eJied Ha YpPOBHE OCHOBHOIO 00Imero oOpa3oBaHUS
o0ecrieunBaeTCs PeIICHUEM CIISAYIONINX 3a/1ay:

npuoOpeTeHne 3HaHUK O AUCKPETHOM CTPOSHHH BEIIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpEeTEeHUE YMEHHM OMHCHIBaTh M OOBSACHATh (PU3UUECKHE SIBICHUS C
MCIIOJIb30BaHUEM IOJTyYEHHBIX 3HAHU;



OCBOEHHE METOJIOB PEUICHHS MPOCTEHIINX PACUETHBIX 3a/1a4 C MUCIOJIb30BAaHUEM
¢u3ndeckux Mojesel, TBOPUECKUX U MPAaKTUKOOPHEHTUPOBAHHBIX 33]1ay;
pa3BUTHE YMEHHUI HaOII0AaTh NPHUPOJIHBIC SBJICHUS M BBINOJHATH OIBITHI,
nabopaTopHbIe pabOThI U SKCIIEPUMEHTAIBHBIE UCCIIE0OBAHNUS C UCTIONb30BAHUEM
MU3MEPUTENBHBIX PUOOPOB;

OCBOCHHE MPUEMOB pabOTHI ¢ HHPOpManuen (PU3NIEcKOro coaep KaHus, BKIIIOYast
MHQOPMALIMIO O COBPEMEHHBIX TOCTM)KEHUSAX (DU3MKH; aHAIU3 U KPUTHUYECKOE
OlIeHHMBaHKE UH(POPMAIUH;

3HAaKOMCTBO cO c(epamMu NpOPEecCHOHATBHON JEATENbHOCTH, CBA3aHHBIMU C
(GU3MKON, M COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTIKEHUSIX
¢u3nueckoil HayKu.

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

B cootrBerctBun ¢ ®I'OC OOO dusuka sipnsercs 00s3aTeIbHBIM TPEIMETOM
HAa YpOBHE OCHOBHOTO 00mero ooOpazoBaHus. Y4eOHbIH mnpeaMer «Dusnukay
peanusyercs Kjaccax 3a c4eT 00A3aTesIbHOM YacTH yueOHOro MiiaHa.

B pamkax amantupoBaHHOW 00pa3oBaTelbHON MPOTPAMMBI ISl JIETEH C
WHIUBUYyAIbHBIM OOyY€HHEM Ha M3y4yeHue (U3MKu B 9 Kilacce OTBOAUTCSA Mo 1
yacy B HeJelnto, U3 pacuéra 34 yuyeOHbIe Hefenu B rod. O0umii 00beM 3a yueOHbIN
roxa 34 4acos B T'O/I.

COIAEPKAHUE YYEBHOI'O ITPEIMETA «®U3UKA»
N3yuaemas temarnka conaaaet ¢ [IIOOIT OOO.

9 KJIACC

PA3JIEJI 1. MEXAHUYECKHUE SABJIEHUA (17 9)

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 TsKECTH, 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.

Jemoncmpavyuu

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.

HccenenoBanre Npu3HaKkOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Habmroienue nBU>KeHUs Tela 1o OKPYKHOCTH.

S

Habmroienue MexaHM4ecKHX SIBJICHHUM, MPOUCXOISIIMX B CHCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3UKU.

7. 3aBUCUMOCTb YCKOPEHUS TeJIa OT MACChI TEJa U IEMCTBYIOIIEN HA HETO CHJIBI.
8. HabmroieHre paBeHcTBa CUII IIPU B3aUMOJICHCTBUH TET.

9. I3MeHeHue Beca Tela pu yCKOPEHHOM JBHKCHUH.

10.Ilepenaua uMiysnbca npu B3auMOJACHCTBUU TEIL.

11.1IpeoOpazoBanust SHEPTUN TIPU B3AUMOICHCTBUM TEJI.

12.CoxpaHeHre UMITyJIbCa IPY HEYNPYTOM B3aUMOJACHCTBUU

13. CoxpaHeHHe UMITyJIbca MPU aOCOJIIOTHO YIPYIrOM B3aUMOJICHCTBUM.
14. HaOGmroneHue peakTUBHOTO JIBUKEHUS.
15. CoxpaHeHHe MEXaHUYECKON dHEpPruu Mpu CBOOOJIHOM IaJCHUM.
16. CoxpaHeHMEe MEXaHUYECKOW HHEpPrud NpU ABWIKEHUM TeJla Mo/
JICUCTBUEM NPYKUHBIL.
Jlabopamopnsie pabomsl u onvimaol



1. KoHCTpyupoBaHue TpakTa JJjisl pa3roHa U JaJIbHEUIIIEro paBHOMEPHOTO
JIBUKEHUS LIaPUKaA WJIU TEJIEKKH.
2. Onpenenenue cpeiHeld CKOPOCTHU CKOJIbXKEHUS OpyCKa WU JIBUKECHUS
IapyuKa no HaKJIOHHOM MJIOCKOCTH.
3. Onpenenenrue yCKOpeHUs Teja P paBHOYCKOPEHHOM ABUKEHHUU 10
HAKJIOHHOM IMJIOCKOCTH.
4. ccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBUKEHUN 0€3 HauallbHOM CKOPOCTH.
5. [IpoBepka TuIoTe3bl: €ciyu Npu PaBHOYCKOPEHHOM JIBUYKEHUU O€3
HaYaJIbHOW CKOPOCTH IYyTH OTHOCSITCSI KaK PsiJl HEYETHBIX YUCEI, TO
COOTBETCTBYIOLINE MTPOMEKYTKH BPEMEHU OJIMHAKOBBI.
6. lccnenoBaHre 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJIBXKEHUSI OT CUJIBI
HOPMaJILHOT'O 1aBJICHUS.
7. Onpenenenue ko3P uimeHTa TpeHUs1 CKOJIbXKEHUS.
8. OnpeneneHne )KECTKOCTHU NMPYKUHBI.
9. Onpenenenue padbOThI CUIIbI TPEHUS IPU PABHOMEPHOM JIBUKEHUH TeJ1a
110 TOPU3OHTAIIBHOW TOBEPXHOCTH.
10.Onpenenenue padbOThl CUJIbl YOPYTOCTH HpU MOABEME Ipy3ac
VICIIOJIb30BAaHUEM HEIMOJABUKHOTO U MOJIBUKHOTO OJIOKOB.
11. U3yueHue 3ak0Ha COXpaHEHUs YHEPTUM.

PA3JIEJI 2. MEXAHUYECKHUE KOJIEBAHUSA 1 BOJIHBI (7 Y)

KonebarenbHoe nBuxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUN:
IEPUO/I, YACTOTA, AMILUIUTYZa. MaTeMaTUYEeCKUU U MPY>KUHHBIU MAATHUKH.
IIpeBpaiienre sHepruu Npu KoJieOaTeIbHOM JIBUKEHUU.

3aryxaroume kojgebaHus. BpiHyXIeHHbIe Kosiebanusi. Pe3onanc.
MexaHuueckrue BOJHBI (BOJIHOBOE ABHXKEHHE). CBOWCTBA MEXaHHUUYECKUX
BOJIH. [IpononibHBIE U MoNepedHble BOJHBI. J[JTMHA BOJHBI U CKOPOCTH €&
pacripocTpaHeHUsi. MexaHU4YeCKUE BOJHBI B TBEPAOM TEJIE, CEUCMHUUYECKUE
BoJiHbI (MC).

3Byk. I'pomkocTte 3Byka u BbICcOTa TOHA. OTpaxeHue 3ByKa.
Nndpa3Byk 1 yabTpa3ByK.

Hemoncmpayuu

1. Habmronenue konebaHu TeN MoJ ACHCTBUEM CHIIBI TSKECTH M CHIIBI
YIOPYTOCTH.

2. Habmonenue konebaHuil rpy3a Ha HUTHU U Ha TIPYKHUHE.

3. HabGmonenne BeIHYXJIEHHBIX KOJIeOaHU U pe30HaHca.

4. PactipocTpaneHne npoI0IbHBIX U TTOTIEPEYHBIX BOJH (HA MOJICIIH ).

5. HabmroeHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUUECKHWI pE30HAHC.



Jlabopamopuwvie pabomol u onvimol

1. OnpeneneHue YacTOThl W TIEpHoJia KojeOaHW MaTeMaTU4eCKOTO
MasiTHUKA.

2. OnpeneneHue 4acTOThI U IepUoa KojebaHui Npy>KUHHOTO MasiTHUKA.

3. UccnenoBanue 3aBUCUMOCTH MEpHOJia KOJICOAHUN MOJIBEIIEHHOTO K
HUTH Ipy3a OT JUTMHBI HUTH.

4. UccnenoBanne 3aBUCUMOCTH II€pUOJia KOJEOAHUM MPYKUHHOTO
MasiTHUKa OT MAaccChl rpy3a.

5. [IpoBepka HE3aBUCUMOCTH TIE€PUOJIa KOJIEOaHUUN rpy3a, MOJABEIICHHOTO
K HUTH, OT MacChl T'py3a.

6. ONBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh TMEpuoJia KOJICOaHUM
MNPY>KUHHOTO MAasITHUKA OT MAaCChl I'py3a U )KECTKOCTU MPYKUHBI.

7. I3MepeHne yCKOpeHusi CBOOOTHOTO TTaieHHUS.

PA3JIEJI 3 QJIEKTPOMATI'HUTHOE I1OJIE U JIEKTPOMAI'HUTHBIE
BOJIHBI (2 Y9)

DJIEKTPOMArHUTHOE  TIOJE.  ODJIEKTPOMAarHuTHele  BOJHBI.  (CBoMcTBa
AJIEKTPOMArHUTHBIX BOJIH. [MIkana DIIEKTPOMArHUTHBIX BOJIH.
Hcrnonp3oBaHue 2JIEKTPOMArHUTHBIX BOJIH 1L COTOBOU CBSI3H.

DnekTpoMarauTHas npupoaa ceera. CkopocTs cBeTa. BomHOBBEIE CBOMCTBA
CBeETA.

Jemoncmpayuu

1. CBOMCTBA DJIEKTPOMArHUTHBIX BOJIH.
2. Box1HoBBIE CBOMCTBA CBETA.
Jlabopamopnuwvie pabomut u onvimot

1. M3ydyeHne CBOMCTB AJIGKTPOMArHUTHBIX BOJIH C MOMOIIbI0O MOOMIIBLHOTO
TenedoHa.

PA3JIEJI 4. CBETOBBIE ABJIEHUS (7 Y)

JlyueBass  Mmoxzenb  cBera.  Mcrounmkm  cBera.  IIpsimosimneriHoe
pacHpoCTpaHEHUE CBETa. 3aKOH MPSIMOJIMHENHOIO PacIpOCTPAHEHHUS CBETA.
3armenuss ConHua u JlyHel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH
oTpakeHus cBeTa lIpemomiieHue ceera. 3aKkoH npesioMiieHus ceera. [lomnoe
BHYTPEHHEE OTpakeHue cBeTa. HMcrmonb30BaHME IIOJTHOTO BHYTPEHHETO
OTPa’KEHUsI B ONTUYECKUX CBETOBOJAX.



Jluaza. Xonx naydeir B naunH3e. Onrudeckas cuctema (Qoroanmapara,
Mukpockona u Tteneckona (MC). I'maz kak onTuyeckass CHUCTEMa.
Bau3opykocTh 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. IlonydyeHue n300paKeHUi B IJIOCKOM, 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. Monens rinasa.

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 TIpeJIMETa 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 T1O Pa3JI10KCHHNIO OeJioro ceera B CIICKTP.



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

PA3JEJI 5. KBAHTOBBIE ABJIEHUSA (8 Y1)

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.  HaOGmoaenue TpekoB B kamepe BuibcoHa.

) 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-PA3BHUBAIOIIAA HAITPABJIEHHOCTBb YYEBHOI'O
ITPEJIMETA «®U3UKA» nocturaercs 3a cuer:



® 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 MAaTeMaTUKU Ha MaTepuae,
OTBEYAIOIIEM OCOOCHHOCTSM M BO3MOKHOCTSIM yUaITUXCSl;

® AKTHBHOTO HCIIOJIb30BAaHUSI COBMECTHBIX C yduTenem (opm pabOThI
(Hanpumep, 3a1auyu, TpeOyrolIHe MNPUMEHEHHS CIOXKHBIX MaTEeMaTUYECKHUX
BBIYHCIICHUN U (HOPMYJI, IO TEMAM PEIIAIOTCS B KJIACCE C MMOMOILBIO YUUTENS);

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

® CIENUAIbHOIO CTPYKTYpPUPOBAHHUS M aHAIM3a U3y4aeMOro Marepuana
(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 U OCO3HABATh YUEOHYIO 3a]1auy, CTPOUTh U OPEUYEBIISATH IIaH
JNEUCTBUM, aKTyaJIM3UpPOBaTh CBOM 3HAHWsI, MOAOUPATH aJEKBATHHIE CPENICTBA
NEATEeIIbBHOCTH, OCYIIECTBIISATh CAMOKOHTPOJIb U CAMOOILICHKY JACHCTBUIA:

® UCIOJb30BaHUE  MeTonOoB  auddepeHupoBaHHOH  pabOTBI €
OOyYarOIIMMUCS: TOBTOPEHHUE, aHAJIN3 U YCTPAHEHHE OIIMOOK, 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 TPE3eHTAIIMN 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
peueBoOro, TMO3HABATEJILHOTO W  JUYHOCTHOTO Pa3BUTUS  HYXIAIOTCS B
CYIIECTBEHHOW ajanTanudu TmporpamMmbl 1o ¢usuke.  OcBoeHue y4eOHOTO
Matepuania Benercs  AU(POEPEHIIMPOBAHHO C  BKIIOYEHHUEM  DJIEMEHTOB
KOPPEKIIMOHHO-PA3BUBAIOIIUX TEXHOJIOTHUH, OCHOBAHHBIX HA MPUHITUIIAX YCUJICHUS
MPAKTUYECKON HAMPaBJICHHOCTH W3y4aeMOIro MaTepuasia; Omopbl Ha >KU3HEHHBIN
OMBIT OOYYArONIUXCs; OPUEHTAllMd HAa BHYTPEHHUE CBSI3U B COJCPKAHHUH
M3y4aeMoro Matepualia Kak B paMKax OJIHOTO MPeaMETa, TaK U MKy peIMETaMu;
HEOOXOMMOCTHU U JOCTATOYHOCTHU B ONPEEICHUN 00BbEMA N3y4aeMOro MaTepHraia;



BBEJIICHHUS B COJEpXaHWE Y4YEOHBIX MPOrpaMM KOPPEKIIMOHHBIX 3aJaHUMH,
peyCMaTPUBAIONIUX aKTUBHU3AIUIO TIO3HABATEILHOU JIEATEITHHOCTH.

OcHoBHass (opma opraHuzaluu ydyeOHOTro 3aHsATHS: ypok. Hcmonb3yroTcs
WHINBUIYQJIbHBIE, TPYIIOBLIC, WHAUBHIYabHO-TPYIIIIOBBIC, (PPOHTAILHBIC BUIBI
paboThI.

INJIAHUPYEMBIE PE3VJbBTATbBI OCBOEHUSA I1IPOI'PAMMBI 110

PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne U3k Ha ypOBHE OCHOBHOTO 00IIIEr0 00pa30BaHus HAIIPABJICHO

Ha JOCTHXKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pe3ynbTaToB.

B pesynbrare uzydyenusi (UMK Ha ypoBHE OCHOBHOT'O 00111eT0 00Opa3oBaHus

y oOyuaromierocst 6ynyT copMupoBaHbl CIEAYIONINE JTUYHOCTHBIE PE3YIbTAThI B

4acTH:

e 1) MaTpMoOTHM4€CKOro BOCIIMTAHUA:

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

e — IIECHHOCTHOE OTHOIICHHE K JOCTUKEHUSAM POCCUMCKUX YUEHBIX-(DU3UKOB;

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 — OCO3HAaHUE BAXKHOCTU MOPAIBHO-3TUYECKUX MPHUHLIUIIOB B JACSITEIBHOCTU
YYEHOT0;

e 3)3CTeTHYeCKOro BOCIIUTAHMS:

e — BOCIHPHUATHE ICTETUUYECKUX KAYECTB (PM3MUECKON HAyKH: €€ TapMOHMYHOIO
MOCTPOEHUS, CTPOrOCTU, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

e — OCO3HAaHHE LEHHOCTU (PU3MYECKON HAYKHM KaK MOIIHOTO HWHCTPYMEHTa
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, BAXKHOCTU TPaBWJI OE30MacCHOTO TOBEACHHS Ha
TpPaHCIIOPTE, Ha JOpOTrax, C AJIECKTPUUECKUM M TEIUIOBBIM OOOPY/IOBAaHHEM B
JIOMAIIHUX YCIOBUSX;

e —chOpPMHUPOBAHHOCTH HaBbIKa Pe(IEKCUH, IPU3HAHKE CBOETO MPaBa Ha OIIUOKY
Y TAKOro K€ IpaBa y APyroro 4eioBeKa;



e 06) TPYAOBOI0 BOCIIMTAHUS:

e — AKTMBHOE Yy4YacTHE€ B PCIICHUH MPAKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHM3alluM, ToOpojia, Kpas) TEXHOJOTUYECKOW W
COITMAJILHOMN HAPaBICHHOCTH, TPEOYIOIIHUX B TOM YHCJIE U PU3HMUYECKUX 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 JIJIsi 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 — TIOBBIIICHHME YPOBHS CBOCM KOMIIETCHTHOCTH YEpe3 IMPAKTUUECKYIO
JESATEIbHOCTD;

e — MOTPEOHOCTh B POPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYIHPOBATH
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 — OILICHKAa CBOMX JCHWCTBHUM C YYETOM BIIMSHUS HA OKPYXAIOUIYK Cpeny,
BO3MOJKHBIX TJIOOAJIBHBIX MOCIICICTBHUH.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTte OCBOGHHS HMpPOTrpaMMbl 1O (HU3MKE Ha YPOBHE OCHOBHOI'O OOIIErO
oOpa3zoBanust y oOyuvaromierocsi OyayT cGhOpMHpPOBAaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEIbHbIC YHUBEPCATbHBIC YICOHbBIE ACHCTBUS,
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 KIAaCCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIE CBS3M NPU H3YyUYECHUU (PU3NYECKUX
SIBJICHUI U IPOLIECCOB, J€JIaTh BBIBOBI C UCIIOJIb30BAHUEM JIETyKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIIOUEHHUH, BBIIIBUraThb TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOATEIILHO BBIOUPATh CIIOCOO pelieHus yueOHoM pu3ndeckoil 3aaaun
(cpaBHEHME HECKOJIbKMX BapHaHTOB peuieHusi, BbIOOp Haubonee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUN HKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3HUECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTh HH(POPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIETOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIBITA, 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 WHGOPMAIMM WJIA JIaHHBIX C Y4ETOM MPENIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

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

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHDOpMaAIIUU W WUTIOCTPUPOBATH peIIaeMble 3aJladyd  HECIOKHBIMHU
CXeMaMH, TuarpaMmMaMu, HHOU TpaduKoi 1 X KOMOWHAIIUSMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

B XO7Ie OOCYXJEHUsI Y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYXKIAaEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
0J1aroxenaTeIbHOCTH OOIICHHUS;

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



BBIPAXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
myOIMYHO TPECTABIATh PE3yIbTaThl BBIMOIHEHHOTO (PU3UUYECKOTO OIBITA
(3KCnIeprMeHTa, UCCIIEOBAHUS, IPOEKTA);

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

MPUHUMATH 1I€JIM COBMECTHOM JEATEIbHOCTH, OPTaHU30BbIBATH JCUCTBUS
no e€ MOCTIKEHHUIO: paclpefensiaTh poiH, OoOCYXIaTh TMPOLECCHl U
pe3ynbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHUSI HECKOIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPaBJICHUIO U KOOPJUHUPYS CBOU JACHCTBUS C IPYTUMHU YWICHAMU
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENHEHO C(OPMYITUPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHUSI.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CHUTYAIUSAX, TPEOYIOMNX
TUTSL penieHusT (GU3NISCKUX 3HAHUM;

OPUEHTUPOBAThCS B  PAJIMUHBIX MOAXOAAX MPHUHATUS  PEIICHUN
(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 IIpeIjiaraéMbie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJIEKBAaTHYIO OLIEHKY CUTyalluu U Ipejiararh iaH €€ nN3MeHEeHUS;
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
00CTOSITENbCTB, W3MEHUBIIMXCS CHUTYallMil, YCTAHOBJIEHHBIX OUIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh ce€0s1 HA MECTO APYTOro YejIoBeKa B X0/I€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTUKY JPYToro;
MPU3HABAaTh CBOE MPaBO Ha OMIMOKY MpHU perieHuu (GU3NYECKUX 3a]1ay UIIH
B YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPABO APYIoro.

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 MBIXKEHUS, Aedhopmarius
(ympyrasi, mjaacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M NEPErpPy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJIO,
LEHTpP TSHKECTH TBEPJOTO TENA, PABHOBECUE, MEXaHUYECKUE KOJIEOAHUS U
BOJIHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJHBI, IIKaIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JalIbHO30PKOCTH,
CIEKTPhl UCIYCKAHUsI M TOTJIONIEeHU, alib(a, OeTa- U ramMMa-u3IydeHus,
U30TOIIbI, SIIEPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBHXEHHE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHHE 10 OKPYKHOCTH, B3aHUMOJICHCTBHE
TeJ, PEaKTUBHOE JBUXEHHUE, KOJeOaTeJbHOE IBUKEHHUE (3aTyXarolue U
BBIHYKJICHHbBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPaHEHUE, OTPAKEHUE WM TPEIOMIICHHE
CBETa, OJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3yIoKEHUE OEJIOTro CBETa B
CHEKTp U CJOXEHUE CHEKTPAJIbHBIX I[BETOB, JUCIEpPCHS CBETa,
€CTECTBEHHAasl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa
U3ITyYEHHsI) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX SBICHUU B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NUECKHE SIBICHHUS B MPHUPOJE:
MPUJIUBHI U OTJIUBBI, IBUXKeHUE TUIaHeT COJIHEUHOW CUCTEMBI, pEaKTUBHOE
JIBI)KCHUE JKUBBIX OPraHW3MOB, BOCHPUSITHE 3BYKOB IKHBOTHBIMH,
3eMJICTPSICEHUE, CEMCMUYECKHME BOJHBI, I[yHAMH, D3XO, LBETa Tel,
ONTUYECKHUE SIBICHUSA B MpPHUPOJE, OMOIOrMYecKoe AECWCTBHE BUIUMOTO,
yIbTPpaduOIECTOBOTO U PEHTTCHOBCKOTO M3JYyYCHHM, €CTECTBEHHBIN
PaaMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHUBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEMCTBUE PAAUMOAKTUBHBIX H3JIyYCHUNH Ha
OpraHuW3M YeJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3a7adyy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUIECKUX
SIBIICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
dbu3ndecKkue BENWYUHBI (CPEIHSAS W MTHOBEHHAs CKOPOCTh Tejla MpHU
HEPAaBHOMEPHOM JBHKCHUH, YCKOPEHHE, MEPEMEIICHHE, IMyTh, YrioBas
CKOpPOCTh, CWJIa TPEHHS, CUJIa YIPYTrOCTHU, CHJIA TSKECTH, YCKOpPEHHUE
CBOOOJHOTO TAJEHUsl, BEC Tejla, HUMIYJIbC Tella, HMIIYJIbC CHUJIBI,
MexaHudeckas paboTa M MONIIHOCTb, NOTEHIMAJIbHAs SHEprus Teda,
NOJHATOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAS JHEPTUs CHKATOU



MPY>KUHBI, KHHETUYECKas DHEPTHS, TTOJTHASI MEXaHUYECKast YHEPTHSI, TIEPUO]T
U 4YacToTa KojeOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBETa, IIOKa3aTeidb MPEJIOMIICHHUS Cpefbl), MPU OMHUCAHUHU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOIb3YEMbIX BEIUYHH,
0003HAaYEHUsI U EIUHUIIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIOIIUE JAHHYI0 (PU3WYECKYIO BEJIMUMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTH TpahUKN N3YICHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs SHEPTUU, 3aKOH BCEMHUPHOIO TATOTCHHS,
OPUHIMI CYMEPIO3ULMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMS] MMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPETOMIICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOr0 U MacCOBOTO YHCEI
P SIIEPHBIX PEaKIuAX, MPU STOM JIaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA ¥ 3aMUCHIBATh €r0 MAaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOWMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH
PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 TIOTUYECKUX
[IaroB C ONOpod Ha 2-3 W3YYEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHI,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuaTh pacu€THbIE 3a/1a4 (ONTUPAOUIUECS Ha CUCTEMY U3 2—3 ypaBHEHMI ),
UCTIOJNB3YS 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (PU3UUECKUE BETHUNHBL: 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 MPOOJIEMBI, KOTOpPbIE MOXKHO PEUIUTh TMPU TTOMOIIH
(bU3MYEeCKUX METOJOB, HCIOJb3Ysl OIMHCAHWE WCCICIOBAHUS, BBIICISATH
MPOBEPSIEMOE TPEANOJIOKEHNEe, OIIEHUBaTh MPABWIBHOCTh TOPSJIKA
NPOBEICHUS  HMCCIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOICHUH U OTIBITOB;

NPOBOAWTH OMBITHl MO HAOMIOACHUIO (U3MYECKHX SIBICHUW WU
¢busznyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3axkoHa HproToHa, 3akoHa
COXpaHEHUs] DHEPTUH, 3aBUCUMOCTH Tepuoia KoieOaHWi MPY>KUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MAJIBIX KOJE€OaHUM, MPSIMOJIMHEITHOE PacIIpOCTpaHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTP, M3YyUEHHUE CBOMCTB M300paxKeHUS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)keHHsl MpeaMera B coOuparomien
JMH3E, HAOJIOJEHUE CIUIONIHBIX M JIMHEWYaThIX CIEKTPOB HW3ITyUCHHS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY M3 H30BITOYHOrO Habopa
000py0BaHUsl, ONMUCHIBATH XOJI OTBITA U €r0 Pe3yJIbTaThl, POPMYIUPOBATH
BBIBOJIBL;



MPOBOJIUTH MPU HEOOXOJAUMOCTH CEPHUI0 MPSIMBIX H3MEPEHUMN, OTpeaensis
cCpeqHee 3HAUYeHHE U3MepsAeMOill BennuuHbl ((POKycHOE paccTosHuE
cobuparomieil JTUH3bI), OOOCHOBBIBATH BBIOOpP CHOCO0a H3MEPEHUs
(M3MepUTEILHOTO PHOOpa);

MPOBOJUTh HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH C
WCITOJIb30BAHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH TTPH
PAaBHOYCKOPEHHOM JBWKEHMM 0€3 HadyaJlbHOM CKOPOCTH, MepHoja
KOJICOAaHU MaTeMaTH4eCKOro MasTHHKAa OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBETa OT yIJia MaJeHUs U yrja MpeIoMJIEHUs OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO COOUpaTh
YCTaHOBKY, (PHKCHpOBaTh pe3yJabTaThl IMOJYYCHHOW 3aBUCHMOCTH
¢bu3nYecKUX BEJIWYMH B BUAE TaOaull U rpaduKoB, JENaTh BBIBOJBI IO
pe3yibTaTam UCCIeI0BaHuUs,

MPOBOJUTh KOCBEHHBbIC HW3MEPEHHS (U3MUECKUX BEJIMYUH (CpEIHss
CKOPOCTb ¥ YCKOPEHUE TeJla TIPU PAaBHOYCKOPEHHOM JIBIDKCHHUH, YCKOPECHUE
CBOOOTHOTO TMaaCHUS, KECTKOCTh NPYXKHUHBI, KOIDPHUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4Yeckass padoTa W MOITHOCTh, YAaCTOTa W IEPUOJ
KOJICOaHUI MaTeMaTH4eCKOro M MPYKUHHOTO MAaSsTHHUKOB, OINTHYECKAs
cwia coOuparomeid JHH3bI, pPaJAUOAKTHUBHBIN (OH): TUTAHHPOBATH
U3MEpPCHUsI, COOMpPATh DKCIEPUMECHTAIBHYIO YCTAaHOBKY U BBITIOJHSTH
U3MEpPCHHUS, CIeaysl TPEIJI0KCHHONW WHCTPYKIIMHU, BBIYUCISTH 3HAYCHUE
BEJTUYMHBI U aHAJIM3UPOBATH MOTYYEHHBIE PE3YIbTAThI C YIETOM 3aJaHHOM
IIOrPETHOCTHA U3MEPEHUN;

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

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCOIIOTHO TBEPJOE TEI0, TOUYCYHBIA HCTOUHUK
CBETa, JIy4, TOHKAas JINH3a, TUIaHETapHast MOJIeNIb aTOMa, HyKJIOHHAst MOJIEIb
aTOMHOTO sIJIpa;

XapaKTEePU30BaTh TMPUHIUIBI  JEHCTBUS H3YyYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HMX OMUCaHUA (B TOM YHCIE:
CIUZOMETP, JATYUKW TIOJOXKECHMsI, PACCTOSHHUS W YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMepuckom, (oTroanmapar, ONTHYECKHE CBETOBOIBI,
CIIEKTPOCKOT, JO3UMETP, Kamepa BuWiIbCOHA), HCMONB3YyS 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCITIOJIb30BATh CXEMBI U CXEMATUYHBIC PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
peuieHur  y4eOHO-TIPaKTUYECKUX  3a]ady, ONTHUYECKUE CXEMbl s
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3epKajie M cOOMparolIei JIMH3E;



e TMPUBOAUTH TNpUMEpPHl (HaXOAUTh HMHPOPMAINHMIO O  MpPUMEPAX)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecriedeHnsi 0€30MacHOCTH MpH oOpalieHnu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3JI0POBBS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEICHHS B OKPYXKAIOIIEH Cpejie;

e OCYIIECTBIATh TOWUCK WHMOpMAIUU (DUIUISCKOTO COACpPKAHUSA B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OMNpPEACNICHUs IOCTOBEPHOCTH MOJYYEeHHOU MH(OpPMAIMK HA OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOTHUTEIBHBIX UCTOUYHHUKOB;

e HCIOJB30BaTh MPU BBHINMOJHEHUU Y4E€OHBIX 33JJaHUN HAYYHO-TIOMYJISPHYIO
JIUTEPATYPY PU3UUECKOTO COAEPIKAHMS, CTPABOYHBIE MATEPHAIIBI, PECYPCHI
cetu VHTepHer, BiaAeTb MNPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO37aBaTb COOCTBEHHbIC NMUCBMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpMAMU W3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOrO COJEp KaHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEeATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHSATUUHBIN anmapar M3y4aeMoro paszjena (U3UKA U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.

OLHEHUBAHUE PE3YJIBTATOB OCBOEHUS ITPOT'PAMMBbI
[IpoBepka M OLEHKA 3HAHWM MPOXOJIWUT B XOJ€ TEKYIIHUX 3aHATUM B YCTHOW WIIU
NMUChbMEHHOH (hopme.
dopMaMU  KOHTPOJISL  SIBJISIFOTCS.  TIPOMEXYTOUYHBIE U UTOTOBBIE TECTOBBIE
KOHTPOJIbHBIE ~ pabOThl,  CaMOCTOSITENIbHBIE  PabOThl;  (POHTAIBHBIA U
WHIUBUyaIbHBIN OMPOC; OTYETHI MO MPAKTUUYECKUM M JaOOpaTOpHBIM paboTam;
TBOPUYECKHUE 3aJaHUS.

Joctmxenust oO0y4arolmuxcs OLIGHMBAIOTCS B Ipolecce (PpPOHTAIBbHOTO U
WHUBUyAIbHOTO KOHTPOJISI Ha OOBIYHBIX ypPOKaxX, B MPOIECCE MPAKTUYECKUX
paboT MO OKOHYAHUU U3yUYeHUS KPYMHBIX TeM. [IpoBepouHbie pabOThI IPOBOISTCS
B MUCHbMEHHOU (popMe, B BHJI€ TECTOB (BapHaHThI OTBETOB COKPAIICHBI ¢ 4X 110 3X).
3aruiaHupoBaHHbIE JAOOpPATOpPHBIE PAOOTHI MOJUIEKAT OLIEHKE IO YCMOTPEHUIO
YUUTES.

Pe3ynbraThl OOy4YeHUS JEMOHCTPUPYIOTCS OOYYalOIIMMCA C UCIIOJIb30BaHUEM
JIOCTYITHOTO €My BHJIa PEUEBOW JAESATENBHOCTH B COOTBETCTBHHM CO CTPYKTYpOM
HapyweHus. [Ipu HeoOXoaMMOCTH BO3MOKHO YBEIMUYEHUE BPEMEHHU Ha MOATOTOBKY
OTBETA.

[Ipu orenke 3HaHWI OOYyYaIOIIMXCS TMPEIoJiaraeTcsi oOpamath BHUMAaHHE Ha
MPaBWIbHOCTb, OCO3HAHHOCTb, JIOTUYHOCTh M JOKa3aTEIbHOCTh 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 MCIOJb30BAaHUEM MPUHATOM TEPMHUHOJOTHUM; JENaTh
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; MCHOJb30BAaHUE [UIS 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; JOMyCKaeT HE3HAYUTENbHbIC OIMMOKA U HENOYETHl TPHU

BOCITPOU3BEJICHUU M3YUYCHHOTO0 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 HErpyOyIo OIMOKY 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 CaMOCTOSTENIbHO BBIACIATh TJIaBHBIC ITOJIOKCHUS 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

KYJIbTYPBI YCTHOU PE€YU U COMTPOBOKIAIOIIEH MMCbMEHHOMU, 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 OMMOKM W HETOYHOCTH B HKCIOJIB30BAaHUHM HAyJHOM
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 3aTPyIHCHUS B MPUMEHECHUHN 3HAHUN, HEOOXOIUMBIX IS
pelieHus 3aa4 pa3InyHbIX TUIIOB, MPU OOBICHEHUH KOHKPETHBIX SIBJICHUN Ha
OCHOBE TEOPHIl M 3aKOHOB, WM B TMOATBEPKIECHWUW KOHKPETHBIX MPUMEPOB
MPAKTUYECKOTO IPUMEHEHUS TEOPHUIL;

7) OTBEUYaeT HEMOJHO Ha BOMPOCHI yUUTENs (YIyCKas U OCHOBHOE), WIIH
BOCITPOU3BOJIUT COJIEPKAHUE TEKCTa y4eOHHMKA, HO HEIOCTATOYHO MMOHHUMAET
OTJICJIbHBIC MMOJ0KEHUS, UMEIOIINE 3HAUCHHE B 3TOM TEKCTE;

8) oOHapyXHBaeT HEIOCTATOYHOC TMOHUMAHUE OTACIBHBIX IMOJIOKEHHIA
IpU BOCHPOU3BEIEHUU TEKCTa ydyeOHWKA (3amuceid, MEepBOMCTOYHUKOB) WIIU
OTBEYAET HEIOJIHO Ha BOMPOCHI YUUTEIS, TOMyCKask OJHY-ABE 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
CJIOTOBOU CTPYKTYPhI, UHTOHAITMOHHBIX ¥ PUTMUYECKHUX CTPYKTYD H JZIp.).

Hopmwi oyenku nucomennwvix pabom.

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



Ouenka «4» cTaBUTCS, €CM OOYYAIOIIMICS BBITIOJHIII Pa0OTy MOJTHOCTHIO, 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 PaOOTHI;

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 OIECHKA C aHAJIM30M JIOBOJATCS JO CBEACHUS OOydYarommxcs, Kak
MIPaBUIIO, HA TTOCIICAYIOIIEM YPOKe, TIpeycMaTpruBaeTcs padboTa HaJl OIITMOKaMH,
yCTpaHEHHE MPOOEIIOB.

e OleHKAa HE CHIDKAETCS 3a TIpaMMaTHYeCKHe U aucrpaduyecKue
omuOKH, JOMyIIeHHbIE B padoTe. VICKIIIoueHUsI COCTABIISIIOT Cly4au HammucaHus
TE€X CJIOB U CJIOBOCOUYETAHHUM, KOTOPBIE IIMPOKO HCIOJIB3YIOTCS 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 paccMaTpUBaTh WHAUBUAYAIbHO JUISI KaKIOTO OOYYaromerocs.
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 OJTHOTHUITHBIE 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 HAPYIIEHUEM MOTOPUKH Y O0YJIarOIITIXCSI.

Kpumepuu evicmasnenus oueHok 3a npoeepouHble mecmeul.



o Bpems BoimonHeHust TectoBoi padoTsl u3 10 Bompocos: 10-15
MUH.
o Bpewms BeimosHeHus tectoBoi pabotel u3 20 Bompocos: 30-40
MUH.
77-100% - mpaBUIBHBIX OTBETOB OLIEHKA «5»
52-76% - mpaBUIIBLHBIX OTBETOB OICHKA «4»
27- 51% - mpaBUJIbHBIX OTBETOB OILIEHKA «3»
0— 26% - mpaBUIILHBIX OTBETOB OIEHKA «2)

TEMATHYECKOE IINTAHUPOBAHHUE
9 KIIACC

Ne | Haumenopauue | KoamdaecTBo 4acoB

JyeKkTpoHHbIE (HU(PPOBBIE)

n/ | pasnesioB u TeM | Beer | Konrpoasn | Ilpakruueck
o0pa3oBaTe/bHbIE PeCypChl

| NporpamMmbl 0 ble padoTbl | Me padoThI

Pa3zgen 1. Mexannueckue iBJICHUSA

Mexanudeckoe
1. | nBwxeuue u 4 1 1
1 | crmocoOsl ero bubmuoreka [JOK
ONMCAHHUS https://m.edsoo.ru/7f41a4a6
1. | BsaumoseicTsu https://resh.edu.ru/

6 1 2 VYuu.py (uchi.ru)
https//class- fizika.ru/

https//www. fizika.ru/

2 € Tell

1. | 3akoHEI
3 | coxpanenus

Hroro no pasaeny 17

Pazgen 2. Mexannueckune KoJe0aHUA M BOJHBI

2. | MexaHu4eckue 4 5 bu6mmoreka [JOK

1 | xonebanus https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/

2. | Mexannueckue Yun.py (uchi.ru)

2| o, 3syK 3 1 https//class- fizika.ru/
https//www. fizika.ru/

Uroro no pazaeny 7

Paspgen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHbIEC BOJIHBI

ONEKTPOMarHuT

3. | Hoe mone u 5 bu6mmoreka [JOK

1 | aneKTpOMarHuTH https://m.edsoo.ru/7f41a4a6
BI€ BOJIHBI

Hroro mo pazaeny 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 3aKOHEI
l. pacnpoctpanenu | 3 1 Bubnuoreka [IOK
4 cBeTa https://resh.edu.ru/
VYun.py (uchi.ru)
g | JlHHSELH https//class- fizika.ru/
9 ONTHUYECKHUE 2 1 https//Amww.
IpUOOPEI fizika.ru/https://m.edsoo.ru/7f4
Paznoxxenne ladab
4. =Ses
3 Oenoro ceera B 1 1
CIICKTP
Wroro mo pazneny 6
Pa3pen 5. KBanToBbIe IBJICHUSA
5 Hcenyckanue u
1' TOIJIOIEHUE 2 1 bub6mmnorexa IIOK
CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5 | CrpocHme https://resh.edu.ru/
2' P 3 2 Vuu.py (uchi.ru)
ATOMHOTO 5/1pa https//class- fizika.ru/
5. | Snepubie 3 1 https//www. fizika.ru/
3 | peakiuu
Wroro mo pazneny 8
OBIIEE
KOJIMYECTBO
YACOBIIO 34 20

I[TPOT'PAMME



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

