AHHOTAIIUSI K PABOYEHN ATIAIITUPOBAHHOM OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMME OCHOBHOT'O OBIIIEI'O OBPA3OBAHMSI
OBYYAIOIINXCH C TAXKEJBIMU HAPYIIEHUSIMHA PEUU 11O ®U3UKE JIJIS19 a
KJACCA
MOSICHUTEJBHAS 3ATIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHMU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «dOusukar.

CopepxaHue mporpaMMbl HampaBI€HO Ha (POPMUPOBAHHE €CTECTBEHHO-
HAy4YHOM TPaMOTHOCTH YYalIUXCAd M OpraHu3alyi0 Uu3yuyeHHs (QU3MKU Ha
NESITEIbHOCTHOM OCHOBE. B HeW y4YWUTHIBAIOTCA BO3MOYKHOCTH IIpEaMETa
B peamuzauun Tpeboanuii PI'OC OOO k MmIaHUpPyeMbIM JUYHOCTHBIM U
METalpeMETHBIM pe3yJibTaTaM OOYyYEeHHS, a TaKXKe MEXKIPEIMETHBIE CBSI3U
€CTECTBEHHOHAYYHBIX Y4Y€OHBIX TMPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETO
obpazopanus. CoorBerctByer [IOOIT OOO.

BaknelmuM HampaBlI€HUEM JEATEIBHOCTH IO pPealu3aluy IpeaMera
«M300pa3utenbHOE  MCKYCCTBO»  SABJSETCS  (POPMUPOBAHUE KOPPEKIIMOHHO-
Pa3BUBAIOIIIEH CpeJIbl ypOKa B paMKaxX pabOoThl yUpEkKACHUS, Kak 0a30BOH MJIOMIAIKA
UIIK IIITPO TO.

[Iporpamma no (pu3uke ycTraHaBIMBAET pacHpeiesieHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcsl.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «®U3UKA»

Kypc dusuku — cucremooOpasyromuil i €CTECTBEHHOHAYUYHBIX YUEOHBIX
MPEAMETOB, MOCKOJIbKY (DU3UUECKHE 3aKOHBI JISKAT B OCHOBE MTPOIIECCOB U SIBJICHUI,
M3yyaeMbIX XHUMHEH, Ouosorueu, acTpoHomued u Quznueckoil reorpaduei.
duzrka — H3TO MPEIAMET, KOTOPbIA HE TOJBKO BHOCHUT OCHOBHOW BKJAJ B
€CTECTBEHHOHAYYHYIO KapTHHY MHpa, HO WM TPEIOCTaBIseT HauOOJee SICHBIC
oOpaslbl TPUMEHEHUSI HAy4YHOTO METOJa MO3HaHHUA, T.€. CIoco0a TMOIydCHHS
JIOCTOBEPHBIX 3HaHM 0 Mupe. HakoHnel, pusznka — 3TO MpeAMET, KOTOPBII HaAPSTY
C JpYrMMH €CTECTBEHHOHAYYHBIMU MpEIMETaMU JOJKEH J1aTh UIKOJIbHUKAM
MpEACTaBICHUE 00 YBICKATEIBHOCTH HAYYHOTO WCCIEJAOBaHUS W PaJOCTU
CaMOCTOSITEJILHOT'O OTKPBITHS HOBOTO 3HAHMSI.

Onna W3 raaBHBIX 33/ad (U3MUECKOro oOpa3oBaHUS B CTPYKType OOIIETro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM T'PAMOTHOCTH U
WHTEpeca K HayKe y OCHOBHOM MacChl OOYYaroIIUXCs, KOTOphIE B JajbHEHIIEM
OyIyT 3aHATBHl B CaMbIX pa3HO 0O0pa3HbIX cdepax nedarenbHocTH. Ho He meHee
BAKHOW 3a7a4eil SIBISETCS BBISBICHHE W MOArOTOBKA TaJaHTIMBBIX MOJIOABIX
JIOJIeN Ui MPOJOJDKEHMs 00pa30BaHMS M JajdbHEWIeld mpodeccuoHaTbHOM
JIEATEeIIbHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX UCCIIEIOBAHUI U CO3/JaHUHM HOBBIX
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TexHojoruil. CorinacHo NPUHITOMY B MEXTyHAPOIHOM COOOIIECTBE ONPEICIECHUIO,
«EcrecTBeHHOHay4YHasi TPaMOTHOCTb — 93TO CIIOCOOHOCTh YENOBEKa 3aHUMAaTh
AKTUBHYIO TPAXKJAHCKYIO TTO3UIMIO TI0 OOIIECTBEHHO 3HAUUMbIM BOIIPOCAM, CBSI3aH-
HBIM C €CTECTBEHHBIMU HayKaMH, U €ro TOTOBHOCTbh MHTEPECOBATHCA €CTECTBEHHO-
HAay4YHbIMU HJesIMH. HaydyHO TrpamMOTHBI 4YE€JIOBEK CTPEMHUTCS Y4YacTBOBAaTb B
apryMEHTUPOBAHHOM OOCYXXJI€HUH MPOOJEM, OTHOCSIIMXCA K ECTECTBEHHBIM
HayKaM U TEXHOJIOTHUSAM, YTO TPEOYET OT HETO CIIETYIOIINX KOMIIETEHTHOCTEH:

Hay4YHO O0OBSACHATH ABJICHHA,

OLICHUBATh U ITIOHUMATb 0COOEHHOCTH HAay4YHOI'0 MCCJICAOBAaHNA,
HHTCPIIPCTUPOBATL HTAHHBIC MW HCIIOJB30BATb HAYYHBLIC JOKaA34aTCIbCTBA MIJIA
IMOJIY4YCHUA BBIBOJIOB.

N3yuyenue ¢u3nkn CrnocoOHO BHECTH pELIAIIMNA BKJIaag B (popMupoBaHue
€CTECTBEHHOHAYYHON IPaMOTHOCTH 00YYarOIIUXCSl.

HEJU U3YUYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

[enmn wu3ydyeHuss (PU3UKK Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS
onpenenensl B KoHuenuuu mnpenoaaBaHusi y4deOHoOro mnpeamera «Pu3znka» B
oOpa3oBarenpHbIX opraHuzanmsx Poccuiickoit ®enepauuu, pean3yrOMIHUX
OCHOBHBIE  00111€00pa3oBaTENbHbIE MPOrPaMMbl, YTBEPXKAEHHOM pEHIEHUEM
Komnerun MunucrepctBa npocsemenus: Poccuiickoit denepaunn, mpoTOKOII OT 3
nexadpst 2019 r. Ne [1K-4BH.

enu nzyduenus: Gpu3nku:

npuoOpeTeHre HHTepeca U CTpeMJIeHHs OOydaloIluXcsi K HAaydYHOMY
W3YYCHHUIO TIPUPOIBI, PA3BUTHE WX WHTEIUIEKTyaJlbHBIX M TBOPYECKHUX
CIIOCOOHOCTE;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJIe TMO3HaHWsA H (HOPMUPOBAHHE
HCCIIEIOBATENICKOTO OTHOIICHUS K OKPY KAIOIIUM SIBJICHHSIM;

(opMupOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yJbTaTa HU3YYEHUS OCHOB
CTpPOEHUS MaTepuu U PyHIaAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHrE TIPEACTABICHUA O pPOMU (UBUKUA ISl Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TIPEACTABICHUA O BO3MOXKHBIX chepax Oymyrieit mpodeccnoHambHON
TS TeIbHOCTH, CBSI3aHHOU ¢ (PU3MKOI, MOATOTOBKA K JaJbHENUIIEMY O0yUYEHHIO B
STOM HaIpaBIICHUH.

JlocTkeHrne HSTHX IIeJiell Ha YpPOBHE OCHOBHOIO 0OO0IIero o00pa3oBaHUs
o0ecrieunBaeTCs PEIICHUEM CIISAYIONINX 3a/1ay:

npuoOpeTeHNe 3HAHUN O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHMYECKHX,
TETJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHNe YMEHUN ONUCHIBATh W OOBACHATH (U3UYECKUE SIBIICHUS C
UCIIOJIb30BAaHUEM TOJTyYCHHbBIX 3HAHUM;



OCBOEHHME METOJO0B PEIICHHS MPOCTEUIINX PACUETHBIX 3a/1a4 C UCII0JIb30BAHUEM
(puznyeckux Mozenel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHUN HAOIIOAATh IPUPOJHBIE SIBJICHUS U BBINOIHITH OIbITHL,
nabopatopHble pabOThl U HKCIIEPUMEHTAIbHBIE UCCIIEA0BAHNS C UCIIOIb30BAaHUEM
U3MEPUTENBHBIX IPUOOPOB;

OCBOEHUE MPUEMOB pabOThI ¢ HH(pOpMaLel (PU3NIECKOTro CoAepKaHus, BKIIIOYast
MH(POPMAIIMIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3MKH; aHATU3 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 cootBerctBun ¢ ®I'OC OOO dusuka sBiseTcsa 00sS3aTeIbHBIM TPEIMETOM
HAa YpOBHE OCHOBHOTO 00mero ooOpazoBaHus. Y4eOHbIH mnpeaMer «Dusnukay
peanusyercs Kjaccax 3a c4eT 00A3aTesIbHOM YacTH yueOHOro MiiaHa.
B pamkax amantupoBaHHON 00pazoBaTesbHON Tporpammbl g Aeteit ¢ THP Ha
uzydyeHue (u3ukd B 9 Kijacce OTBOAWUTCA MO 2 yaca B HeNemto, U3 pacuéra 34
ydeOHbIe Heienu B rofl. O0mmii 00beM 3a yueOHbIi ro 68 4acoB B TO/I.

COIAEPKAHUE YYEBHOI'O ITPEIMETA «®U3UKA»

N3yugaemas temarnka conaaaet ¢ [IIOOIT OOO.

9 KIIACC

PA3JIEJI 8. MEXAHUYECKUE SABJIEHUSA (28 Y)

Mexannueckoe aBuxeHue. MarepuanbHas Touka. (Cuctema  OTCUETA.
OTHOCHUTENIBHOCTh MEXAHMYECKOro JBWXKEHUA. [IpHMHIMII OTHOCHUTEIBHOCTH
['anunes.  PaBHOmMepHOE  mHpsAMOJMHENWHOE  ABWXKEHHE.  HepaBHOMepHOe
NpSMOJMHEWHOE JBHKeHUEe. CpelHssi W MIHOBEHHAas CKOpPOCTh Tella IpHU
HEPAaBHOMEPHOM JIBH>KCHUU.

VYckopenue. PaBHOycKOopeHHOE mpsMoiuHEiiHoe aBuxkeHue. (CB0OOJHOE
nagenue. OnsIThl [ anumes.

PaBHOMepHOE aABMkKEeHHE TO OKpyxkHocTu. I[lepmon u yacrota oOparieHwus.
JInneriHasg u yriioBasi CKOpocTHu. LIeHTpocTpeMUTEIBHOE YCKOPEHHUE.

Nuepnus. Ilepseiit 3akoH Herorona. Bropoit 3akon Herotona. B3aumoneiicteue
teil. Tperuit 3akoH HerotoHa. [IpuHIUII cyniepno3unmuu Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CUJia TPEHHS CKOJbKEHUA, CUJIa
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.
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Cuna TSKECTH M 3aKOH BCEMHUPHOTO TITOTEHHs. YCKOpPEHHE CBOOOIHOTO
naaenusd. [[Bmxenue muanet Bokpyr Connna (MC). IlepBas kocMuueckas CKOpOCTb.
HeBecomocTs u neperpysku.

PaBHoBecue marepuanbHOM TOYKH. AOCOMOTHO TBEpAOE Teio. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsikecTH.

Nmnynec Tena. M3MeHeHue umiynbca. MmiynbsC cuiibl. 3aKOH COXpaHEHUs
umiynbca. PeaktuBHoe nBmwxkenue (MC). Bkian poccuiickux U 3apyOeiKHBIX
YUEHBIX-(PU3UKOB B pa3BUTHE HAYKU, TEXHUKU U TEXHOJIOTHH.

Mexannyeckast paboTa 1 MOIIHOCTb. PaboTa cuil TSXKECTH, YIPYroCcTH, TPEHUS.
Cesi3p sHepruum u paboThl. [loTeHuManbHas »HEpPrust Teja, MOAHATOTO Haj
NIOBEPXHOCTHIO 3eMIH. [loTeHIInanpHas SHEPrus CKaToi npykuHbl. Kunetnueckas
sHeprus. TeopemMa O KMHETHYECKOW JHEPrUU. 3aKOH COXPAHEHUS U M3MEHEHUS
MEXaHHYECKON JHEPTUH.

Jemoncmpayuu

. HabGmroienrie MeXaHU4YeCKOro JBUKEHHUS Tela OTHOCUTEIBHO Pa3HbIX TE OTCUETA.

. CpaBHEHUE MyTeW U TPACKTOPUI IBUKEHUS OJTHOTO M TOTO K€ TeJIa OTHOCUTEIBLHO
pPa3HBIX TEJI OTCUYETA.

. I3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUAKEHHS.

. UccnenoBanne Mpu3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

. HaGmroienue nBuKeHuUs TeJa Mo OKPY>KHOCTH.

. HaGmronenne MexaHMYECKUX SIBIICHUW, MPOUCXOASIIMX B CHUCTEME OTCUYETa
«Tenexka» mpu €€ pPAaBHOMEPHOM M YCKOPEHHOM JBHKEHUU OTHOCHUTEIIBHO
KaOuHeTa (QU3UKHU.

7. 3aBUCUMOCTb YCKOPEHUS TeJIa OT MAcChl TeJa U ICUCTBYIOIIECH HAa HETO CUJIBI.

8. HaOmroneHune paBeHcTBa CUJI IPU B3aMMOICHUCTBUM TEJI.

9. I3MeHeHue Beca Tela Mpu yCKOPEHHOM JBHKECHUH.

10Ilepenada umiynbca npu B3aUMOJECHCTBUU TEIL.

11.1IpeoOpa3oBaHust YHEPTUN TIPU B3AUMOJICHCTBUM TEJI.

12.CoXpaHeHue UMITyJIbCA IIPU HEYNIPYTOM B3aUMOJIEHCTBUU

13
14
15
16

. CoxpaneHue UMITyJIbca MPU aOCOJIIOTHO YIIPYroM B3aUMOJICHCTBUU.

. HaGmtogeHne peakTUBHOTO JABUKECHUS.

. CoxpaHeHHe MEXaHUYECKOW APHEPTUU TMPU CBOOOTHOM MaJICHUHU.

. CoxpaHeHre MEXaHUYECKOW PHEPrUuu Npu JABUKEHUU TeJia MO JAEUCTBUEM
MPY>KUHBI.
Jlabopamopnsie pabomsl u onvimaoi

1. KoHCTpynpoBanue Tpakra IJisi pa3roHa W JaJbHEUIIETO0 PAaBHOMEPHOIO



JIBUOKCHUS IIapUKA WU TEJICKKH.
. Onipenenenue cpeHel CKOPOCTH CKOJIBKEHHUSI OpyCKa WUIIH IBUKCHUS IIIapuKa
0 HAKJIOHHOM IJIOCKOCTH.
.OnpeneneHrue yCKOPEHHUs Tejla NPU PABHOYCKOPEHHOM JIBMXKEHUU IO
HaKJIOHHOM IIJIOCKOCTH.
4. UccnenoBanue 3aBUCMMOCTH NOYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JIBMDKEHUHU 0€3 Ha4aJlbHOW CKOPOCTH.

N

w

5. IIpoBepka runoTe3pl: €ciivd NPU PaBHOYCKOPEHHOM JBHKEHUN 0€3 HayaJlbHOM
CKOPOCTHM ITyTH OTHOCATCS KAaK psiZi HEYETHBIX YHCEJ, TO COOTBETCTBYIOIIUE
MIPOMEKYTKH BPEMEHU OJINHAKOBBL.

6. cciiemoBaHWE 3aBUCUMOCTHM CHJIBI TPEHUSI CKOJBXEHHUSI OT CHJIbI
HOPMAaJILHOT'O J1aBJICHUSI.

7. Onpenenenue ko3 PUIeHTa TPEHUS CKOIbXKEHUS.

8. OnpeneneHune KECTKOCTU NPYKUHBIL.

9. Onpenenenne paboThl CWIbI TPEHUS! NIPU PABHOMEPHOM JBHXEHHUH TeJa IO

TOPU30HTAIIBHON ITOBEPXHOCTH.

10.Onpenenenne pabOThl CUJIBI  YHOPYrOCTH HOpU HOABEME TIpy3a C
HCIIOJIb30BAaHNEM HEIOJABM>KHOT'O U MOJIBUYKHOTO OJIOKOB.

11. MI3y4yeHune 3aKkoHa COXpaHECHUS DHEPTUU.

PA3JAEJI 9. MEXAHUYECKHWE KOJIEBAHUS 1 BOJIHbBI (12 Y)

KonebarensHoe naBmxkeHne. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHUN:
IEpUOM, 4acTOTa, aMIIINTyAa. MaTeMaTH4eCKUU U NIPY)KUHHBIN MAsTHUKU.
ITpeBpaltieHre HEPrun Npu KojaedaTeabHOM JBUKCHUU.

3aryxaromue KojebaHus. BpiHyXaeHHbIe KosieOaHusi. Pe3oHaHc.
MexaHnuueckrue BOJIHBI (BOJIHOBOE ABMKeHUE). CBOMCTBA MEXaHUYECKUX
BOJIH. [IpoaosibHBIE M MONEpeYHbI€ BOJHBI. J[JIMHA BOJHBI U CKOPOCTh €€
pacopocTpaHeHusl. MeXaHu4eCKUE BOJIHBI B TBEPJIOM TEJIE, CENCMUYECKUE
BoJiHbI (MC).

3ByK. ' poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. Mudpa3Byk u
YJIBTPa3BYK.

HHemoncmpauuu

1. HaOmronenne xkoseO0aHUil Tel IMOA AEHCTBUEM CWJIIBI TSKECTH W CHIIBI
YIOPYTOCTH.

2. Habnrogenue kosiebaHuii rpy3a Ha HUTH U HA TIPY>KUHE.

3. HaOmroienre BhIHYKAEHHBIX KOJIeOaHUN U pe30HaHca.

4. PacipocTpaneHnue npo10JjibHBIX U MOTIEPEYHBIX BOJIH (Ha MOJCIIN).

5. HaOmroienrne 3aBUCUMOCTH BbICOTHI 3ByKa OT YAaCTOTHI.

6. AKyCTUYECKHU PE30HAHC.
Jlabopamopnwvie pabomol u onvimot
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.Onpenenenne 4acTOThHI U IEpUOIa KOJIEOaHW MaTeMaTUIECKOTO MassTHUKA.

.Onpenenenue 4acToThl U epuoia KoJaeOaHu NPY>KUHHOTO MasiTHUKA.

.UccnenoBanue 3aBUCMMOCTH TEpHOJia KOJIEOAHUN MOJIBEIICHHOTO K HUTH
rpysa OT JJIWHBI HUTH.

.AccnenoBanue 3aBUCUMOCTH NepUOAa KOJEOaHUN MPYKUHHOTO MasTHHUKA
OT MAacCChI rpy3a.

.IIpoBepka HE3aBUCHUMOCTH NEpHOJa KOJIEOAaHUW Tpy3a, IMOJBEIHIEHHOTO K
HUTH, OT MaccChl rpy3a.

.OnbIThl, JEMOHCTPUPYIOIIUE  3aBUCUMOCTb  Iepuoda  KojeOaHuu
IIPY>KUHHOTO MAasiTHUKA OT MAacChl I'py3a U KECTKOCTHU NPYKUHBI.

. U3Mepenune yckopeHusi CBOOOTHOTO MaJICHUS.

PA3JIEJ 10. JIEKTPOMATI'HUTHOE INOJIE U QJIEKTPOMATI'HUTHBIE
BOJIHBI (Y1)

DJIEKTPOMArHUTHOE  TIOJE.  ODJIEKTPOMAarHuTHele  BOJHBL.  (CBoilcTBa
AJIEKTPOMAarHUTHBIX BOJIH. [Mxana AJIEKTPOMArHUTHBIX BOJIH.
Hcnosnp30BaHue 3JIEKTPOMArHUTHBIX BOJIH /1711 COTOBOM CBSI3U.
DnekTpoMarauTHas npupoaa ceera. CkKopocTh cBeTa. BolHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu

. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
. BostHOBBIE CBOMICTBA CBETA.
Jlabopamopnwvie pabomot u onvimot

1. 3yyeHue CBOMCTB AJEKTPOMArHUTHBIX BOJIH C MOMOIbI0 MOOMIIBHOTO
TenedoHa.

PA3JIEJI 11. CBETOBBIE SABJIEHUSA (12 Y)

JlyueBass mopmenbs  cBera. Mcrounuknm — cBera.  IIpsmosmnerinoe
pacHpoCTpaHEHUE CBETa. 3aKOH MPSIMOJIMHENHOIO PaCIpOCTPAHEHHUS CBETA.
3armenuss ConHua u JlyHel. Otpaxkenue cetra. Ilnockoe 3epkano. 3akoH
oTpakeHus ceera lIpeomiieHue ceera. 3akoH npesioMmiieHus ceera. [lomnoe
BHYTPEHHEE OTpakeHHe cBeTa. lMcronb30BaHWE IOJIHOTO BHYTPEHHETO
OTPaX€HUSI B ONITUYECKUX CBETOBOJAX.

JIuaza. Xox nywyedh B JumH3e. Onruyeckas cucrema (Qoroarnrmapara,
Mukpockona u Tteneckona (MC). I'maz kak onTuyeckass CHUCTEMA.
bnu3opyKoOCTh U JaTbHO30PKOCTH.



Paznoxenue Oenoro cBera (CBETOBOTO H3Iy4YEHHUs])) B CHEKTp. ONBITHI
Hrrorona. CiokeHune crieKTpajbHbBIX IBETOB. J{ucnepcus ceera.

Hemoncmpayuu

1. ITpssMonHEHOE PACIPOCTPAHEHUE CBETA.

2. OTpaxkeHue cBeTa.

3. [Monyyenue n300pakE€HUM B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
4. IIpenomiieHuE CBETA.

5. OnTuuecKkuil CBETOBO/I.

. XoJ Jiydel B coOuparomieil JIMH3e.

. X0/ Iy4yel B pacCEeUBAIOIIEN JINH3E.

. IonyueHnue n300pakeHU ¢ MOMOIIBIO JTUH3.

o 0 3 O

. Ilpunuun nevictBust poToariapara, MUKpPOCKOINa U TEJIECKOTIA.
10. Monens riasa.

11. PaznoxeHnue 0enoro cBera B CIEKTP.

12. ITomydeHue O€I0ro CBETa MPU CI0KESHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnwvie pabomot u onvimol

1. MccnenoBaHre 3aBUCUMOCTH yIjla OTPAXXEHUsI CBETOBOIO Jiyya OT yriia
MaJgcHus.

2. I3ydeHune xapakTepuCTUK U300pakeHUs TIpeJIMETa B TNIOCKOM 3€pKaJie.

3. I/ICCJ'IGI[OBS.HI/IC 3aBUCHUMOCTH yTJia IIPCIIOMIICHHUA CBCTOBOI'O JIyda OT yIJja
MnaZaCHUsA Ha I'PAaHULC «KBO3AYX-CTCKIIO».

4. IlonydyeHue n300pa>keHU ¢ MOMOIIBLIO COOUpAIOIIEH JIUH3HI.

5. Onpenenenue (OKYyCHOTO pacCTOSHUS U ONITUUECKOM CHUITBI coOUparoniei
JINH3HI.

6. ONBITHI 110 PA3JIOKEHUIO OEJIOTO CBETA B CHEKTP.

7. OnbITHl O BOCIIPUATHIO IIBETA MPEIMETOB MPU UX HAOIIOACHUM 4Yepe3
LIBETOBBIE (PUIIBTPHI.



PA3JIEJI 12. KBAHTOBBIE SIBJIEHUS (12 Y)

OmnbiTel Pe3epdopaa u minanetapHas mojeib atoma. Moaenbs atoma bopa.
HNcnyckanue u moryiomieHue cBeta atoMoM. KBanThl. Bo3HUKHOBEHHE
JIMHEWYATOr0 CIEKTPa U3JTyUCHHUS.

EcrecTBeHHas PaAUOAKTHUBHOCTD. AJ'II)(I)E[-, oera- u raMMa-nu3J1ydCHUS.
CTpoeHHe dATOMHOTIO Aapa. HYKJ'IOHHaH MOACIb ATOMHOTIO sAapa. M3oTo1HI.

PaI[I/IOElKTI/IBHBIe IIpCBpaAllICHUA ATOMHBIX AOCP. Hepnoz[ nojypaciiaga
ATOMHBIX AICP.

SnepHble peakiny. 3aKOHBI COXPAHEHUS 3aPsI0BOT0 U MAaCCOBOI'O YHCEI.
DHeprus CBsI3U aTOMHBIX sijiep. CBs3b Macchl U PHEPruu. Peakuum cuHTe3a
u genenus saep. Mcrounuku snepruu Connaua u 38E31 (MC).

Slnepuasi sHepreTuka. JleWCTBUS pPagUOAKTUBHBIX H3JIyYCHUN Ha >KUBBIC
opranu3zmsl (MC).

emoncmpayuu

1 ChexTpbl U3TYyUYSHUS U TOTJIONICHUS.

2 CnexTphbl pa3JIMuHbIX Ta30B.

3 CoekTtp Bomopoaa.

4. HaGmronenue TpekoB B kamepe Buibcona.

) PabGoTa cu€rurnka HOHU3UPYIOIIUX U3ITyUYCHUH.

6 Peructpanus uziaydeHus: IpUPOIHBIX MUHEPAJTIOB U TIPOYKTOB.
Jlabopamopnwvie pabomut u onvimot

1. Hab6nroneHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3JTYUYCHUS.

2.  HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTUIIBI IO TOPMO3HOMY
nyTH (1o gororpadusim).

3. HWsmepenue paagnoakTUBHOTO (oOHA.

KOPPEKIIMMOHHO-PA3BUBAIOIIASA HAIIPABJIEHHOCTD
YUEBHOI'O ITPEJIMETA «®U3NKA» nocturaercs 3a cyer:
® DPa3BUTHUS PEUYEMBICIUTENBHOUN AESITEILHOCTH B MPOIECCE
YCTAHOBJICHHUSI JIOTHYECKUX BHYTPU- U MEKIPEIMETHBIX CBS3€H, OBJIaJICHUS
YMEHUSIMU CPaBHHMBATh, Ha0JI10/1aTh, 0000111aTh, AHATM3UPOBATH, JIEJaTh



BBIBO/JIbI, IPUMEHATH (PU3NYECKUE 3HAHUSA 1J11 OOBSICHEHHUS CBOIMCTB SIBJICHUN U
BELIECTB, YCTAHOBJICHUSI CBSI3U IIPOLIECCOB U SIBJICHUIA;

® [pPUBJIEYEHUS  MEKIUCUMIUIMHAPHBIX  CBSI3€H,  MHTEHCHBHOIO
UHTEJJIEKTYaJIbHOTO  PAa3BUTUSL CPEACTBAMM MaTeMaTHMKHM Ha MaTepuale,
OTBEYAIOLIEM OCOOEHHOCTSIM U BO3MOXKHOCTSIM yUallluXCs;

® AKTHBHOTO HCIOJb30BaHUS COBMECTHBIX C yduTeneM (GopM pabOThI
(Hampumep, 3amaud, TpeOyrollue NPUMEHEHHUS CIOXKHBIX MaTeMaTHYeCKUX
BBIUUCIICHUH U (OPMYII, IO TEMaM PELIAIOTCS B KJIacce ¢ MOMOIIBIO YUUTEs);

e (QopmupoBaHus, PpPACHIUPEHUS U  KOOPAUHAIIMH  MPEIMETHBIX,
IPOCTPAHCTBEHHBIX M BPEMEHHBIX IMPEACTABICHUI Ha Marepuayie Kypca, B
IPOLECCE MPOBEAECHUS JEMOHCTPALIUMN, OTIBITOB, HAOJIIOIEHUH, SKCIIEPUMEHTOB;

® CIEUUAJIBHOIO CTPYKTYPUPOBAHUA U aHAJIM3a U3y4aeMOIo Marepuala
(BBIIICNICHNE CYIIECTBEHHBIX MPU3HAKOB M3Y4YaeMbIX SIBICHUN U YCTAHOBIICHHUE
WX B3aUMOCBSI3H),

e (QopmupoBaHUs MO3HABATEIBLHON NEATEIHLHOCTH B X0J¢ (U3UUECKUX
HKCIEPUMEHTOB M HAOJIIOJICHUI, MpH BBIIOJHEHUH JAOOPATOPHBIX pPalOT:
YMEHHMSI BBIIEIATh U OCO3HABATh YUeOHYIO 3a/1a4y, CTPOUTh U OPEUEBIISThH IJIaH
NEHCTBUM, aKTyalu3upoBaTh CBOM 3HAHMUA, MOAOUpPATh a/leKBaTHBIE CPENICTBA
JESITEIbHOCTH, OCYIIECTBIIATh CAMOKOHTPOJIb M CAMOOLICHKY JACHCTBUIA:

® CNOJIb30BAaHME  METONOB  AU(PQPEpEeHUUPOBAHHON  paboThl ¢
OOy4YaroIIMMUCS: MMOBTOPEHHE, aHAJIU3 M YCTPAHEHHWE OUIMOOK, pa3paldoTkKa U
BBITIOJTHEHHE  HEOOXOAMMOTO0  MHHMMYMa 3aJaHdd I JIMKBUJAIUH
WHIMBUIYAIBHBIX MPOOEJIOB, CHCTEMaTH3allvsl WHINBUAYATbHBIX 3alaHUN U
Pa3BUBAIOIINX YIPAKHEHUN;

® JIOTIOJHUTEIHFHOE WHCTPYKTUPOBAHUE B XOJI€ YUEOHOU e TENbHOCTH;

® CTUMYJIUPOBaHHE Y4EOHOHN JAESITEeNBbHOCTU: IMOOILIPEHHUEe, CUTyalus
ycmexa, MOOYXACHHEe K aKTHBHOMY TPYydy, SMOIIMOHAIBHBIA KOMQOPT,
N00pOKENaTENbHOCTh Ha YPOKE;

® ICIOJIH30BAHMS CIICIIHAILHBIX TPUEMOB M CPEICTB 00yUEHUs, IPUEMOB
aHaJM3a ¥ IPEe3eHTAIUN TEKCTOBOTO MaTeprala, 00eCIeUnBAIONINX PEATU3AIINIO
MeToJla «OOXOIHBIX MyTENH», KOPPEKLUMOHHOIO BO3JEHUCTBUS Ha PpEUYEBYIO
JIeSITENIbHOCTb, MOBBIIICHUE KOHTPOJIS 32 YCTHOM U MUCBMEHHON PEYbIO.

OO6yuaromuecs ¢ TSHKETBIMA HAPYIICHUSIMU PEYH U3-32 0COOCHHOCTEHN CBOETO
peueBOro, IO3HABATEIBHOIO W  JUYHOCTHOTO  Pa3BUTHS  HYXKIAIOTCA B
CYUIECTBEHHOM ajanTanuu mnporpamMmbl 1o ¢usuke.  OcBoeHHe y4eOHOTO
MaTepuanga  BeAeTcs AU(PPEpeHUIUMpPOBaHHO C  BKJIIOUYEHHEM  3JIEMEHTOB
KOPPEKIIMOHHO-Pa3BUBAIOIINX TEXHOJOTUH, OCHOBAaHHBIX HA MPUHIUIAX YCUJICHUS
MPAKTHUECKON HampaBICHHOCTH M3y4aeMOT0 MaTepuaiia; ONophbl Ha >KM3HCHHBIN
OMBIT OOYYAIOMIMXCS; OpPWUEHTAIlMM Ha BHYTPEHHHE CBS3H B COJICpPKAHUH
M3yd9aeMOoTo MaTeprala Kak B paMKax OJHOTO MPEAMETa, TaK U MEXIy MpeIMeTaMu;
HEOOXOMMOCTH B JOCTATOYHOCTH B OTNPEIEICHUN 00hEMa N3ydaeMOro MaTepHraia;
BBEJICHUS B COJEp)KaHUE Y4EOHbIX IPOrpaMM KOPPEKLMOHHBIX 3a/laHui,
IpeyCMAaTPUBAOIIUX aKTUBU3ALUIO TI03HABATEILHOM IEATEIBHOCTH.



OcHoBHast ¢opMa opraHuzanuy yueOHOTo 3aHATHSA: ypoK. Mcmonb3yroTcs

WHINBUIYaJIbHBIC, TPYIIOBIC, WHAUBHIYaIbHO-TPYIIIIOBBIC, (PPOHTAILHBIC BUIBI
paboThI.
INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110

PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKy HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzydenust Gpu3MKM Ha YPOBHE OCHOBHOTO O0IIIET0o 00pa3oBaHus

y oOyyaromierocs OyayT cpopMUpOBaHbI CIEAYIOUUE JTUYHOCTHBIE PE3YJIbTATHI B
YacTH:

1) maTprMoTHYECKOr0 BOCTIMTAHUA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3ruecKol HayKu;

— LIEHHOCTHOE OTHOIIEHHUE K TOCTUKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpamIaHCKOro M IyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKJICHUH OOIIIECTBEHHO 3HAYNMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUHN
busuKy;

— OCO3HAaHHME BaXHOCTHM MOPAIBHO-3TUYECKUX MPUHIMIIOB B JIESITEIbHOCTH
YYEHOTI0;

3) 3CTeTHYECKOr0 BOCIIMTAHHMSA:

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE LEHHOCTH (U3UYECKOW HAyKHM KaK MOIIHOTO HMHCTPYMEHTa
ITIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEMIIEH COCTABIIIOLIEH
KYJIBTYPBI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpPeca K HCCIEN0BATEIbCKON
NeATEIIbHOCTH;

5) dopvmupoBaHus  KYJbTYPHI  30pPOBbSI W  IMOLMOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHOro o0pa3a »KU3HK B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpPaHCIIOPTE, Ha JOpOTrax, C AJIECKTPUUECKUM M TEIUIOBHIM OOOPY/IOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;

— c(popMUPOBAHHOCTH HABbIKA peIIeKCUH, TPU3HAHKE CBOETO IIPaBa Ha OLIUOKY
U TaKOTO K€ MpaBa y APYyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:



e — AKTMBHOE yYacTHE€ B PEUICHUU MPAKTUUYECKUX 3aJau (B paMKax CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3aluM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COILIMAJIbHON HAMPABIEHHOCTH, TPEOYIOIIUX B TOM YKCIIe U (PU3UUYECKUX 3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY MU3YYCHHIO TPO(eccHii, CBI3aHHBIX ¢ (PU3NUKOI;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAlMS HA MPUMEHEHUE (U3MYECKUX 3HAHMM JUIsl pElIeHHs 3a7ad B
0o0JIaCTH OKpY’KalollleW cpenbl, TUJIAHUPOBAHMUS TOCTYIKOB U OLEHKH UX
BO3MOKHBIX MOCJEACTBUM JIJIs1 OKPY>KAIOIIEH CPeJIbl;

e — OCO3HaHHWE TJIOOAIBHOIO XapakTepa SKOJOTUYECKHUX MpoOJieM M MyTed HX
pelieHus;

e §8) ajanTanuM K M3MEHSKOIIMMCH YCJIOBHAM CONHAJIbHOM M NPUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BBITIOJIHEHUH WCCIECIOBAHUN U
NPOEKTOB (DM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSIM
IPYTUX;

e — TIIOBBIIIEHHE YPOBHS CBOEM KOMIIETEHTHOCTHM YE€pe3 MPaAKTHUYECKYIO
NeATEIIbHOCTD;

e — MOTPEOHOCTH B OPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYIHPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME JMe(DHUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 00J1acTH
busuKy;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHUM HOBBIX (HU3UYECKUX
3HAHUI;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISIBJISTH B3aUMOCBSI3H IPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

e — OILIEHKAa CBOMX JCHWCTBHUM C YYETOM BIIMSHUS HA OKPYXKAOILIYIO CpELNy,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUM.

METANPEAMETHBIE PE3YJIbBTATBI

B pesynbrare ocBoeHMs pOrpaMMBbl O PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHust y oOyuatomierocsi OyayT cGOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YIeOHbIC 1eHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAbHbICE  y4eOHbIE  JCWUCTBUSA,  PETYISATHBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

Bba3oBble JJornueckue a1eiicTBUA:
e BBIABIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(sBIIEHUN );



YCTaHABJIMBAThH CYIIECTBEHHBIN MPHU3HAK KIACCH(HUKAIIMHA, OCHOBAHUS IS
000OIICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B PACCMATPHBAEMBIX (haKTaXx,
JTaHHBIX U HAOIIOACHUSX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHUSM;
BBISIBIISITh NPHYMHHO-CIICACTBEHHBIC CBSI3M TPH H3YYCHUH (HUIUUECKIX
SIBIICHHUI ¥ TIPOIIECCOB, JIENIATh BEIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUEHHH, BBIJIBHTATh THUIOTE3BI O B3aMMOCBS3SIX
(U3NUECKUX BEITHYMH;

CaMOCTOSITEIEHO BBIOUPATH CIIOCO0 pPelIeHNUs yUeOHOH (U3nUecKol 3a1aun
(cpaBHEHHE HECKOJBKMX BapHaHTOB pELICHUS, BBIOOp Hambolee
TIOJIXO/ISIIETO C YYETOM CAMOCTOSITENILHO BBIJICIICHHBIX KPUTEPHUER).

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTEH 10 CAMOCTOSITENBHO COCTABJIICHHOMY IUIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI DKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIHpPOBaTh 000OIEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEIOBAHMS,;

NPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIlee pa3BUTHE  (PUBHMUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nnopmanueii:

NPUMEHSATH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMANBbHYIO (OpPMY TPEACTABICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pellaeMble 3aJaul  HECIIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBHS:

B XOA€ OOCYXIeHUusi y4eOHOro Marepuania, pe3yJbTaToB J1abopaTOPHBIX
paboT M MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKTaeMON TEMBI U
BBICKA3bIBaTh WU, HAlleJICHHbIE HA pELICHUE 33JaYd M MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
nuanora, 0OHapyKUBaTh Pa3IMuue U CXOACTBO MO3UIHI;

BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;



nyOIMYHO TPEACTABIATh PE3yIbTaThl BBIMOIHEHHOTO (DU3MYECKOTO OMBITa
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U HHIUBHUIYaIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3UUECKOIN MPOOIEMBIL;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JE€UCTBUS
no e€ JOCTIKEHHIO: paclpeiessaTh poyd, 00CYyXIaTb MpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITOJIHATH CBOIO 4acThb pabOThI, JOCTUrasi KAYECTBEHHOI'O pe3yibTara 1o
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH WICHAMU
KOMaH/1bl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBLHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAIHSIX, TPEOYIOIINX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAyaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, NMPUHATHE PEIICHUN
TpynIom);

CaMOCTOATENLHO COCTABJIAThH aJITOPUTM pelIeHus (U3NIECKON 3aauu UK
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIpeIiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA HHTEJJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,;
OOBSICHSITh ~ MPUYUHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  pPe3yJIbTaTOB
NEesATEIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTbh KOPPEKTHUBBI B JAEATEIBHOCTH (B TOM YHCIIE€ B XOJ BBIIOJIHEHUS
(Gu3MYEeCKOro UCCIENOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENIBCTB, W3MEHUBIIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTH ce€0s1 HA MECTO APYroro YejaoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHU (HU3NIECKUX 3a1a4 UK
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.
HPEJIMETHBIE PE3YJIBTATBI

K koHiy oOyuenus B 9 kjacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIUXCS YMEHHIA:



UCIONB30BaTh TMOHSTUSA: CHUCTEMa OTcu€Ta, MaTepualibHas TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXaHWYECKOTO MBIDKCHUS, JAehopmarius
(ympyrasi, mjacTaudeckasi), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M TEPErpy3KH, LEHTP THKECTH, aOCONIOTHO TBEPIOE TEO,
HEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KoeOaHus U
BOJTHBI, 3BYK, HH(QPA3BYK U YIbTPa3BYK, YJICKTPOMATrHUTHBIC BOJHBI, TITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJHM30PYKOCTh M JadbHO30PKOCTb,
CHEKTPhl UCIYCKAHUSI M TOTJIOIIEeHU, allb(a, OeTa- U ramMMa-u3ydyeHus,
W30TOIIbI, SIZIEPHAs SHEPTETUKA;

paznuyaTh SIBJICHUS (pPaBHOMEPHOE UM HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBI)KCHUE, PAaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JIBUXKEHHE, CBOOOJHOE
MaJIcHUE TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTHU, B3aUMOJICUCTBUE
TE€J, PEaKTUBHOE JIBIKEHUE, KOJIeOaTeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJICHHBIE KOJIEOaHUsI), PE30HAHC, BOJHOBOE JBHKEHHE, OTpPaKCHHE
3ByKa, MNPSIMOJIMHEHHOE paclpoCTpaHEHUE, OTPAXXEHUE U TPEIOMJICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JI0KEeHHE OEJIOro CBETa B
CIEKTp U CJOXXEHUE CHEKTPAJIbHBIX I[BETOB, JUCIEPCUSI CBETa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHHUS B MPUPOJIE:
MPUJIUBBI U OTJIUBBI, IBUXKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPUSITUE 3BYKOB IKHUBOTHBIMH,
3eMIIETpsICEHUEe, CEUCMUYECKHE BOJHBI, IyHaMH, 53XO, I[BeTa Tell,
ONTUYECKUE SIBJICHUS B TPUPOJIEC, OMOJIOTHYECKOE IEUCTBHE BUAMMOTO,
yIbTPa(PHOIETOBOTO W PEHTTEHOBCKOTO HW3IIYYCHHM, €CTECTBEHHBIN
PaINOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyYCHUE
NPUPOJIHBIX MHUHEPAJIOB, JEUCTBHE PAJAUOAKTUBHBIX HW3JIyYECHUNH Ha
OpraHu3M 4YeJIOBEKa), MPH ATOM NEPEBOAUTH MPAKTHUYECKYIO 3ajady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHUM;

OIMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
dbuznyeckre BeIWYMHBI (CpPeAHsIE M MTHOBEHHAas CKOPOCTb Tejla IMpu
HEPAaBHOMEPHOM JIBIKCHHUH, YCKOPEHHE, TEepeMEIlCHHE, IMyTh, YIJIoBas
CKOpPOCTh, CWJIa TPEHHS, CUJIa YIPYTrOCTHU, CHJIA TSKECTH, YCKOpPEHHUE
CBOOOJHOTO TIQJEHHUs, BEC Tejla, HMMIYJIbC Tella, WMITYJIbC CHJIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS DSHEPTUsl Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3EMJIM, NMOTEHUHUAIbHAS SHEPIUsl CKATOU
MPYKUHBI, KHHETUYECKast SHEPTUSI, TIOJIHASI MEXaHUUYECKasl SHEPTUsL, IEPUOT
M YacToTa KojeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,



CKOpPOCTh CB€Ta, I[OKa3aTejlb NPEJIOMJIEHUS CpeAbl), NPH OMNHUCAHUU
NPaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HUCHOJIB3YEMBIX BEJIUYHH,
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYUHAMH,
CTPOUTH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs HHEPIuU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHLIMI CYNEPHO3ULMN CHUJI, NPUHUUI OTHOCHUTEIbHOCTU ['ammiies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIIYJIbCa, 3aKOHBl OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsA0BOIO U MAaCCOBOI'O YHUCEI
IpU SIIEPHBIX pEakUusAx, MNPU ATOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CHUTyaluid NPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSACHEHUE U3 2—3 JTOTUYECKUX
1IaroB C ONOpPOW Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHIA,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THbIE 3a7a4i (OUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHMI),
UCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKUE BETUUMHBI: HA
OCHOBE aHaJIM3a yCJIOBUA 3aJ]a4M 3allUChIBATh KPATKOE yCIOBUE, BBISBIIATD
HEJIOCTAIONINE UM U30BITOYHBIE JJAHHBIE, BHIOUPATh 3aKOHBI U (DOPMYIIBI,
HEOOXOJUMbIE ISl pEIlIeHUs, MPOBOAUTH pPAcu€Thl M OILICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS] (PU3NUECKON BETUUHHBI;
pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
MPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKA
IIPOBEICHHSI  UCCJENOBAHMS, JIEJIaThb  BBIBOJBI, HWHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3NYECKUX SBICHUN WU
bu3nueckux CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HbroToOHa, 3akoHa
COXpaHEHUs] HHEPruu, 3aBUCUMOCTH Mepuoia KoyeOaHWl MNPYKUHHOTO
MasTHHKA OT Macchl Ipy3a M KECTKOCTH NPYXKUHBI U HE3aBHCHUMOCTb OT
aMIUTATY 1Bl MAJIbIX KOJICOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasioKeHue OeNoro CBeTa B CIEKTP, U3YUEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajle M CBOMCTB HM300pa)K€HHsl IIpeaMeTa B coOuparomien
JUH3€e, HAOMI0OJEHUE CIUIOIIHBIX WU JIMHEHYaThIX CHEKTPOB H3ITyUYECHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 HK30bITOYHOro Habopa
000py1I0BaHUs, OMUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH NPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaemnss
CpeqHee 3HAYeHHE W3MEpSAeMON BeTUMYMHBI ((POKYCHOE pacCTOSHHE



coOuparomieid JIuH3bI), OOOCHOBBIBaTH BBIOOP crmoco0a HU3MEpeHUs
(M3MepUTENHHOTO MPUOOpPA);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (UM3MUECKUX BEJIUYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPECHHI (3aBUCUMOCTD ITyTH OT BPEMECHH TIPH
PaBHOYCKOPEHHOM JBW)KCHMHM O€3 HadallbHOM CKOpPOCTH, TMepHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpakKeHUsl CBETa OT yria MaJeHUs W yria MpeIoMJICHHs OT yria
NaJcHus): IUIAHUPOBATh HCCJICIOBAaHUE, CAMOCTOSITEILHO COOMPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yJNbTAaThl MOJYYEHHOW 3aBHCHUMOCTH
Gu3MYECKUX BEIMYMH B BUAC TaOMUI U TpadUKOB, NIeJaTh BBIBOIBI 11O
pe3ynbTaTaM HCCIeI0BaHNUS;

IPOBOJANTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTb U YCKOPEHHE Tella IPU paBHOYCKOPEHHOM JIBH>KEHUH, YCKOPEHUE
CBOOOJIHOTO MAaJ€HUs, >KECTKOCTb MPYXKUHBL, KOIPPUIMEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTh, 4acTOTa W TEPHO]
KOJIe0aHUN MaTeMaTHYeCKOr0 W TPYKMHHOTO MAasTHHKOB, ONTHYECKas
cuia coOuparomiell JHWH3bI, PAJAUOAKTUBHBIM (POH): IMJIAHUPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOIHATH
U3MEpPEHUs, CIeaysl MPEJIOKEHHON WHCTPYKIIMH, BBIUYUCISATH 3HAUYCHHE
BEJIMUMHBI M aHAJTU3UPOBATH MOJIYYEHHBIE PE3YNbTAThl C YIETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHNN;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
00opy10BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM HW3YYEHHBIX (DU3UYECKUX MOJIEIeH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHEeTapHasi MOJIeb aTOMa, HyKJIOHHAsI MOJIEITh
aTOMHOTO SIJIpa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOH Ha WX oOmHucaHus (B TOM YHUCIE:
CIUIOMETP, MATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPCHHsS, paKeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAaHUA O
CBOMCTBAaX (PU3NYECKUX SBICHUH MW  HEOOXOoauMble (pu3myeckue
3aKOHOMEPHOCTH;

UCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTHUECKUX MTPOLIECCOB MPHU
pemeHny  y4eOHO-TIPAKTUYECKUX — 3a7ad, ONTHYECKHE CXEMbI IS
MOCTPOEHHUS N300paKEHHH B IJIOCKOM 3epKajie U coOUparomien JnuH3e;
OPUBOJUTH  MPUMEpPHl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU 1)1 obecrieyeHusi 0e30MacHOCTH MPHU OOpallleHuH ¢ mpudopamu U



TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHUS 310POBbS M COOIIOICHUS HOPM
HKOJIOTHYECKOTO MOBEJICHMS B OKPYKAIOILEH CpelIe;

e OCYIIECTBIATH TOUCK WHMOpMAIUU (DUIUIECKOTO COACpPKAHUSI B
HHTepHeTe, caMoCTOATENBHO (OPMYIIUPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
IYTU ONPEEIICHUsI JOCTOBEPHOCTH MOJIYyYEHHON MH(POpPMAIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

e HCIIOJb30BaTh MPHU BBINOIHEHUH y4E€OHBIX 33JaHUIl HAYYHO-TIOMYJISIPHYIO
JAUTepaTypy PU3NUECKOT0 COAECpKaHUs, CIIPABOYHbIE MaTEpUaIIbl, pECYPCHI
cetu IHTepHeT, Biaxerb NpUEMaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaThb COOCTBEHHBIEC MHUCHMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE
uH(pOpMAMU W3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOrO COJEp KaHMS,
nyOIMYHO NPEACTABIATh PE3yJIbTaThl IPOEKTHOM WM UCCIEI0BATENbCKON
NEATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.

OLEHMBAHME PE3YJBTATOB OCBOEHUSA TPOI'PAMMBI

IIpoBepka U OLICHKA 3HAHMM MPOXOAUT B XOJ€ TEKYIIMX 3aHATHI B yCTHOU
WJIU TMCbMEHHOU (hopme.

@opMaMH KOHTPOJIS SIBISIIOTCA TMPOMEXKYTOUHBIE UM UTOTOBBIE TECTOBBIE
KOHTPOJIbHbIE ~ paOOThl,  CaMOCTOSITENIbHbIE  PadOThl;  (POHTAIBHBIA U
WHIUBUYAJIbHBIN ONPOC; OTYETHI MO MPAKTHUYECKUM M Ja0OpaTOPHBIM padoTam;
TBOPUYECKHUE 3aJaHUS.

JoctrxkeHns oOydaromMXcs OLIEHMBAIOTCA B Ipolecce (POHTAIBHOIO U
WHIUBUYAIbHOTO KOHTPOJISI Ha OOBIYHBIX YpPOKax, B MpPOIECCe MPAKTUYECKUX
paboT O OKOHYaHUM M3y4eHUsl KpynHbIX TeM. [IpoBepounbie pabOThl MPOBOAATCS
B MUCbMEHHOU (opMe, B BUJI€ TECTOB (BapUAHTHI OTBETOB COKpAIIEHBI € 4X /10 3X).
3amaHUpOBaHHbIE JIaOOpaTOpHbIE PadOTHl MOJJIEKAT OLEHKE IO YCMOTPEHHIO
YUHTEJIS.

Pe3ynbTarsl 00y4eHHs 1eMOHCTPUPYIOTCA 00YUYAIOLUTUMCS C UCIIOJIb30BAHUEM
JOCTYITHOTO €My BHJIa PEYEBOW AESITENBHOCTH B COOTBETCTBHM CO CTPYKTYpOM
HapyueHus. [Ipu HeoOXoaMMOCTH BO3MOKHO YBEIMUYEHUE BPEMEHU Ha MOATOTOBKY
OTBETA.

[Ipu ouenke 3HaHMI 00yYarOLUXCs MpeAnoaaraeTcsi 00paaTh BHUMaHUE Ha
NPaBUIBHOCTb, OCO3HAHHOCTb, JIOTMYHOCTh W JIOKA3aTEJbHOCTh B HU3JI0KEHUU
MaTepHuaia, TOYHOCTh UCIIOJIb30BAHUSI TEPMUHOJIOTUH, CAMOCTOSITEIBHOCTh OTBETA.

Hopwmvl oyenok 3a ycmuwiii omeem

Ouyenka «5» craBUTCs, €ciii 00y4YarOUIUICs:

1)  moka3biBaeT ryOOKOE U MOJIHOE 3HAHWE U MIOHMMaHHE BCero o0béMa
IPOrpaMMHOr0 MaTtepuaia; IOJHOE IMOHMMaHHWE CYLIIHOCTH pPaccMaTpHBAEMBIX
MIOHSATUH, ABJIEHUN U 3aKOHOMEPHOCTEN, TEOPUIA, B3AUMOCBSI3EH;



2)  yMeeT COCTAaBWTbH ITOJIHBII U TIPABUIIBHBII OTBET HA OCHOBE U3yUYE€HHOTO
MaTepuaa; BbIIENIATh TJIaBHbIE [TOJIOKEHHUS, CAMOCTOSITENILHO MTOATBEPIKIaTh OTBET
KOHKPETHBIMU IIPUMEPAMU, (paKTaMH; CAMOCTOSTENIBHO U ApIYMEHTUPOBAHO JENIaTh
aHaau3, 0000IICHHS, BBIBOJIBI.

3)  ycTaHaBIHMBaeT MEXKIIPEIMETHbIC (Ha OCHOBE paHee MPHOOPETEHHBIX
3HaHWU) W BHYTPHUIIPEAMETHBIE CBA3M, JAEMOHCTPUPYET YMEHHE TBOPUYECKU
IPUMEHATH [IOJTyYEHHbIE 3HAHUS B HE3HAKOMOU CUTYallUH;

4) yMEeT TOCJeN0BaTelibHO, YETKO, CBSI3HO, OOOCHOBaHHO U
0e30IMO0YHO H371araTh Y4YeOHBbIA MaTepHall; JaBaThb OTBET B JIOTMYECKOM
MOCIIEZIOBATEILHOCTH C HCIOJb30BAHUEM NPUHATON TEPMHUHOJIOTHH;, JAeNaTh
COOCTBEHHBIEC BBIBOJIBI, (POPMYIHPOBATH TOYHOE OIPENETICHHE W HCTOJIKOBAHHE
OCHOBHBIX TOHSTHH, 3aKOHOB, TEOPUIA; TIPYU OTBETE HE MOBTOPSET JOCIOBHO TEKCT
yueOHUKa, n3JlaraeT MaTeprall JUTePaTypPHBIM SI3bIKOM; TIPABUILHO B OOCTOATEIHHO
OTBEYAET Ha JOIMOJIHUTEIbHBIE BOIIPOCHI YUUTEIS;

5) YMEET CaMOCTOATEIbHO W PalMOHAIbHO HCIOJb30BaTh HAarJIsIHbIC
nocoOusi, CHpPaBOYHbIE MaTepuajbl, Y4eOHUK, JOMOJIHHUTEIBHYIO JHUTEPaTypy,
NEPBOMCTOYHUKH; MPUMEHATh CUCTEMY YCJIOBHBIX OOO3HAYEHWH INpH BEIECHUU
3arucel, COMPOBOKIAIOIIMX OTBET; UCIIOJIb30BAHUE JIJISl IOKA3aTEIbCTBA BBIBOJIOB
U3 HaOJIFOJICHUH U OIIBITOB.

Ouyenka «4» craButTcs, eciiv 00y4aroLUics:

1)  moka3bpIBaeT 3HAHWS BCETO0 HM3YYCHHOTO IMPOrPaMMHOIO MaTepHhalia;
JNA€T TOJIHBIA W TMPAaBWIBHBIM OTBET HA OCHOBE M3YYEHHBIX TEOPHUU; HOIYyCKaeT
HE3HAYUTENbHBIE OIMMOKM W HEAOYETHl TPH BOCHPOM3BEIECHUU W3YUYEHHOTO
MaTepuasa, HeOOJbIINe HETOYHOCTH MPU HUCIIOJIb30BAHUN HAYYHBIX TEPMUHOB WIIN
B BBIBOJIaX M 000OIICHUIX U3 HAOIIOACHUH U OIBITOB;

2)  MaTepuan  W3jaraeT CBS3HO, B  ONPEACICHHOW  JIOTHYCCKOM
NOCJIEI0BATEIbHOCTH, IIPH 3TOM JIOMYCKAET OJIHY HErpyOyro OIKOKY UK He OoJiee
JIByX HEJIOUETOB U MOKET UX UCTIPABUTh CAMOCTOSTEIBHO MPU TPeOOBAHUU WM TIPU
HEOOJBIION MMOMOLIM MpernojaBaTelis; MOATBEPKIAET OTBET KOHKPETHBIMU
npUMepamMu; MPaBUILHO OTBEYAET Ha JOMOJIHUTEIbHbIE BOIPOCH! YUUTEIIS;

3)  yMeeT caMOCTOSITEIbHO BBIJICIIATH TJIABHBIC MOJOXKCHUS B U3yYCHHOM
MaTepuaie; Ha OCHOBaHMU (PAKTOB M TpPUMEpPOB 0000IIaTh, JeJIaTh BHIBOJBI,
yCTaHaBIMBATh BHYTPUIIPEIMETHBIE CBA3H,

4)  IEeMOHCTPHUPYET YMCHHE MPUMEHSTD TOJIYYCHHBIC 3HAHUS HA MPAKTHKE
B BUJIOM3MEHEHHOW CUTyallud, COOTIOAATh OCHOBHBIC MPaBHIIa KYyJIbTYPhl YCTHOMN
peYH U COMPOBOXKAAIOIIEH TUCHMEHHOMN, HCTIOIh30BaTh HAYYHBIE TEPMUHBL

Ouyenka «3» cTaBUTCS, €Clii 00y4arOUIUICS:

1)  ycBOWJ OCHOBHOE COZCpIKaHUE y4EeOHOTO Marepualia, IMeeT poOebl
B YCBOCHMHM MaTepuaia, HE MPEMSITCTBYIONINE JaJbHEUIIIEMY YCBOCHHIO
IPOrpaMMHOT0 MaTepuaa;

2)  Martepuaj u3JaraeT HECHCTEMAaTH3UPOBaHHO, (parMeHTapHO, HE
BCEr/ia MOCIeA0BaTEIbHO;

3)  mOKa3bIBaeT HEJAOCTATOYHYIO C(HOPMUPOBAHHOCTH OTAEIHHBIX 3HAHUIA
Y YMEHMI; BBIBOZBI U 0000IIEHUS apTyMEHTHPYET cl1ab0, JOMYyCKAeT B HUX OIINOKH.



4)  pmomycTHsn OMMOKA W HETOYHOCTH B HCIIOJIB30BAHUHM HAYYIHOU
TEPMUHOJIOTHH, ONIPEICTICHUS TOHSATUH a1 HEJOCTATOYHO YETKHUE;

5)  He UCMOJB30BaJ B KAUECTBE JIOKA3aTCILCTBA BBIBOJIBI M O0OOIICHUS 13
HaOMI0IeHUH, (PAKTOB, OMBITOB WIIA JTOMYCTUJ OLIMOKU MPU UX U3JI0KEHUH;

6)  WCHBITBIBACT 3aTPYAHCHUS B MPUMCHECHUH 3HAHHH, HEOOXOAMMBIX IS
pelieHust 3a1a4 pas3iudyHbIX THUIOB, TPU OOBSICHEHUM KOHKPETHBIX SIBJICHUI Ha
OCHOBE TEOpPUM U 3aKOHOB, WJIM B MOATBEPKJIECHUU KOHKPETHBIX IPUMEPOB
MPAKTHYECKOT0 MPUMEHEHUS TEOPHii;

7) OTBEYAET HEMOJHO Ha BOMPOCHI yuuTens (ymyckas U OCHOBHOE), WU
BOCIIPOM3BOANT COJEPKAaHHE TEKCTa Y4YeOHHMKA, HO HEIOCTaTOYHO IOHHUMAET
OTJIEJIbHBIC TTOJ0XKEHHSI, UMEIOIME 3HAYEHNUE B ’TOM TEKCTE;

8)  oOHapyXHBacT HEIOCTATOYHOE TMOHUMAHHE OTICIBHBIX ITOJIOKECHUM
IpU BOCIPOM3BEIECHUHM TEKCTa Yy4eOHHKa (3amuceil, MEepBOMCTOYHUKOB) WIIU
OTBEYAET HEIIOJIHO HAa BOIIPOCHI YUUTENs, JOMYCKasl OJIHY-/IBE IPpyOble OLINOKH.

Ouyenka «2» craBuTCs, €ciii 00y4arOLUIC:

1)  He yCBOWIJ M HE PACKPBUI OCHOBHOE COJICpPKaHHE MaTepuaa;

2)  He JIeiaeT BBIBOJOB U 000OIICHHIA;

3) He 3HAaCT M HE IOHMMACT 3HAYMTEIBHYIO WM OCHOBHYIO YaCTh
IPOrpaMMHOr0 MaTepHualia B Ipejienax MoCTaBJICHHBIX BOIIPOCOB;

4)  umeer cinabo cHOPMUPOBAHHBIC W HEIMOJIHBIC 3HAHHS U HE YMEeT
MPUMEHATH WX K PEIICHUIO KOHKPETHBIX BOTIPOCOB U 33724 M0 00pasily;

5)  mpwu oTBeTe (Ha OAMH BOIIPOC) JOIMyCKaeT 0oJiee IBYX rPyObIX ONIHOOK,
KOTOPBIC HE MOXKET MCTIPABUTH AK€ TIPU MTOMOIIH YIHTETIS.

Ilpumeuanue

o [Io OKOHYaHHWM YCTHOTO OTBETAa OOYyYaroIIEerocs MeAaroroM Aaércs
KpaTKUM aHalW3 OTBETa, OOBSABISAETCS MOTUBHPOBAHHAs OLEHKa. Bo3MoxHO
OpUBJICYCHUE JAPYTrUX OOydYaroIIMXcs JUIsl aHaiau3a OTBeTa, CaMOAHaJM3,
IpeI0KEHUE OLICHKH.

o OreHMBaHNE YCTHBIX OTBETOB OCYILECTBISIETCS O€3 ydeTa HapyleHUi
S3BIKOBBIX/ PEYEBBIX HOPM, CBS3AHHBIX C HEIOCTaTKaMH MPOU3HOCHTEIHHON
CTOPOHBI peuu (ITPOU3HOILIEHHE 3BYKOB, BOCIIPOM3BEACHHE CIOB CI0KHOM CIOTOBOM
CTPYKTYPBI, ”HTOHAIIMOHHBIX U PUTMUYECKUX CTPYKTYD U Ap.).

Hopmvbl oyenku nucvmennvix pabom.

Ouyenka «5» craBUTCs, €ciii 00y4aroUIUCs:

1)  BBIIOJHWI paboTy 6€3 OIMMOOK ¥ HEJJOUETOB;

2)  pomycTui He 6oJiee OJHOTO HEe0YeTa.

Ouenka «4» ctaBuTCs, €ciau 00y4arOIUNCs BBIOJIHUI pabOTy MOJHOCTHIO,
HO JOIIyCTHUJI B HEM:

1) He 0oJee 0THOM HeTpyOoi OMMOKH U OTHOTO HEJIOYETa;

2)  wiaM He OoJiee IBYX HEIOUYETOB.

Ouyenka «3» CTaBUTCA, €CIIM 00YYarOIINIICS MPAaBUIBHO BHITIOJIHUII HE MEHEe
MOJIOBUHBI pa0OTHI MM IOMYCTHIL:

1)  He Ooiee IBYX rpyObIX OIIMOOK;

2)  win He 0ojiee OIHOM IpyOOi M OJHOW HErpyOOi OMIMOKH U OJHOTO
HEJI0UeTa;



3)  wm He Ooee ABYX-TPEX HErpyObIX OMUOOK;

4) WM ogHOM HErpyOOi OIMOKK U TPEX HEJOUETOB,;

5) wm npu OTCYTCTBHM OMIMOOK, HO TpPU HAIHYUHU YCTHIPEX-TISATH
HEJ0YETOB.

Ouenka «2» craBUTCS, €CIIM O0yYaIOLIUICS:

1)  momycTwi Y4HCIO OMMOOK M HEAOYETOB, MPEBOCXOIAIICEe HOPMY, TIPU
KOTOPOW MOKET OBITh BBICTABJIEHA OLIEHKA «3;

2) WM eCJIH NPaBUIHHO BBHITIOIHIII MEHEE TIOJIOBUHBI PaOOTHI.

Ouyenka «1» cTaBuTCA, €CIIM 00yUYaIOIIUICS:

1)  He mpuCTyHal K BBITOJHEHUIO PaOOTHI;

2) WM MpaBHIBHO BBITOMHWI He Oornee 10 % Bcex 3amaHuid.

Ilpumeuanue.

o Y4aurtens uMeeT IPaBo MOCTABUTH 00yUYaIOIIEMYCs OLIEHKY BBIIIE TOH,
KOTOpasi NpeyCMOTPEHa HOPMaMHU, €CJIM UM OPUTMHAJIBHO BBIIIOJIHEHA PadoTa.

o O1eHKH € aHaJu30M JOBOAATCS A0 CBEIEHUS OOYyYaroIIMXCs, Kak
MIPaBHUJIO, Ha TMOCIEAYIONEM YPOKe, IpeaycMaTpuBaeTcs: paboTa Haj OIMMOKaMHu,
yCTpaHEHUe MpoOeoB.

o OneHka He CHWXAeTCs 3a TpaMMATHYECKHE M JUcrpauueckKue
OILITUOKH, JOMYIIEHHBIE B paboTe. VICKIIIOUueHUsI COCTABIISIOT CIyYau HAallMCAaHUS TeX
CIIOB U CJIOBOCOYETAHUMN, KOTOpBIE IIMPOKO HCHOJIB3YIOTCS Ha ypoKax (DU3MKH.
VYuutbiBass 0COOEHHOCTH JETEH C TSKENIbIMH HapyIICHUSMU pEeYM, JTOMYyCKaeTCs
Hanuuue 1 ucnpapieHus Npy yCIOBUH MOBTOPHOM 3aIMCH KOPPEKTHOT'O OTBETA.

o Omunbku, 00yCIOBIEHHBIE TSHKEIBIMU HApYIICHUSIMH PEYU U IHChMa,
ClleyeT paccMaTpuBaTh WHAMBUAYAIBHO Ui  KaXJIOTO  OOyYaromerocs.
CrenupudecKuMu ISl HUX OIIMOKaMH SBIISIOTCS 3aMEHA COTJIACHBIX, UCKAKEHHE
3BYKOOYKBEHHOIO COCTaBa CJOB (MpPONYCKH, NE€PECTAHOBKH, J00aBIECHUS,
HEJOMUChIBaHUE OYyKB, 3aMEHa TIACHBIX, TPy00e MCKaKEHUE CTPYKTYPHI CJIOBA).
[Ipy BBICTaBIEHWU OIICHKM BCE OJHOTUIIHBIE CHEIU(PUYECKHE OIIUOKU
PUPABHUBAIOTCS K OJTHOM opdorpaduueckoil ommoke.

o [Ipyu HeOpeXKHOM BBINOJIHEHUH MHCbMEHHBIX palboT, OO0JbIIOM
KOJIMYECTBE MCIIPABJICHUN, UCKAQ)XEHUI B HAUEPTAaHUU OYKB OLICHKA CHUXKAETCs Ha
OJIuH 0asul, €Clid 3TO HE CBSI3aHO C HAPYIICHHUEM MOTOPHKHU Y 00y4JaromuXxcsl.

Kpumepuu eévicmasnenua oyenok 3a npoeepounsle mecmoi.

o Bpewms BoinonHeHus TecToBOM padboTel u3 10 Bompocos: 10-15 muH.

o Bpewms BoinonHenus TectoBoit padbotel u3 20 BonpocoB: 30-40 mMuH.

77-100% - mpaBUIIbHBIX OTBETOB OIICHKA «5»

52-76% - mpaBUIILHBIX OTBETOB OIICHKA «4»

27- 51% - npaBUIBLHBIX OTBETOB OIICHKA «3%

0— 26% - mpaBHIIBHBIX OTBETOB OIICHKA «2)»

TEMATHYECKOE IINTAHUPOBAHHUE
9 KIIACC

KoaunuyecTBO 4acoB
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Paznen 1. Mexannueckue siBJeHHUS
Mexanunyeckoe
JBW)KCHHUE U
11 CIIOCOOBI €10 8 ! 1 Bu6moreka LIOK
ONHCaHUs https://m.edsoo.ru/7f41a4a6
N https://resh.edu.ru/
BsaumonencTs -

1.2 e Ten 13 1 2 VYuu.py (uchi.ru)
https//class- fizika.ru/
https//www. fizika.ru/

13 3aKOHBI 7 1 1

COXpaHEeHUs
Hroro no pazneny 28

Pazgen 2. Mexannueckune KoJe0aHUA M BOJHBI

Mexanuuecku
2.1 7
€ Kouie0auus

Mexannuecku
2.2 5
€ BOJIHBL. 3BYK

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

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

https//www. fizika.ru/

Hroro no paszneny 12

Paznen 3. 3HeKTp0MaFHI/ITHOQ OJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

DneKkTpoMarHu
THOE TI0JIe U

3.1 4
3JIEKTPOMAarHu

THBIC BOJIHBbI

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

Uroro no pazaeny 4

Pa3nen 4. CBeToBbI€E IBJICHUS

3aKOHBI
pacnpocTpaHe 5
HUS CBETa

4.1

JIuH3el 1
4.2

ONTHYECKHE 4
npubopbI

Paznoxenue

4.3 0eJoro cBeTa B 3

CIIEKTp

bubnuoreka

https://resh.edu.ru/

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

https//www.
fizika.ru/https://m.edsoo.ru/
7f41a4a6

LIOK



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

Hroro no pazneny 12

Paznen 5. KBanroBble siBJIeHUSA

Hcnyckanue u

5.1 | mnorjouieHue 3 1 bubmuoreka [IOK
CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
CTpoeHme https://resh.edu.ru/

5.2 P 4 2 Yuu.py (uchi.ru)
ATOMHOTO AApa https//class- fizika.ru/

5.3 Anepubie 5 1 1 https//www. fizika.ru/
peakuuu

Uroro no pazueny 12

OBLLEE

KOJIMYECTBO

YACOB IIO 68 3 20

[TPOT'PAMME



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

