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Pabouasi nporpamma no ¢gusnke cocTaBjieHa HA OCHOBE CJIeIYIOIIMX
AOKYMEHTOB:

o ®denepanbubiii 3akoH OT 29.12.2012 No 273-03 «O6 obOpa3zoBanuu B Poccuiickoi
Ddenepanuny» (nanee — ®3-273);

e @enepalibHBII rOCYAApCTBEHHBIM 00pa30BaTENbHbIN CTAaHAAPT OCHOBHOI'O OOLIETO
o0Opa3oBaHmMs, YTBEPKICHHBIN NMPUKa3oM MUHHUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit
Oenepanun ot 17.12.2010 Ne 1897 (¢ m3meHeHusiMmu u jaononHeHusMHU) (mamee — OI'OC
000);

o @enepalibHbIl NepeueHb YYEOHHMKOB, PEKOMEHIYEMBIX K HCIIOJIb30BAHUIO MPU
peanu3ali MMEIOIIUX TOCYNAapCTBEHHYIO aKKpPEAWTAIMI0 00pa3oBaTENbHBIX MPOTrpaMM
HAYaJIbHOTO OOIIEr0, OCHOBHOTO OOIIETo, cpemHero o0mero o0pa3oBaHUs, YTBEPKIACHHBIN
npuka3zom MunucrepcrBa npocseuienus Poccuiickoit ®@eneparuu ot 20.05.2020 Ne 254;

e [lepeueHpb opraHu3aIMii, OCYIIECTBIISIONINX BBITYCK Y4eOHBIX MOCOOMHA, KOTOPHIE
JOMYCKAIOTCA K  KCIOJNBb30BAaHUIO MPU  pealM3allid HMEIOIUX TOCYAapCTBEHHYIO
aKKpeIUTAlMI0 00pa30BaTEeNbHBIX MPOrpaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIETo,
cpeaHero ooOmero odpa3oBaHus, YTBEPKICHHBIN MPHUKa30oM MHHHUCTEPCTBA 00pa3oBaHUS U
Hayku Poccuiickoit ®enepaunn ot 09.06.2016 Ne 699.

e OcHoBHas o0pa3oBarebHas IporpaMMa OCHOBHOTO o01iero oopasoBanus Ha 2023
— 2024 y4eOHblii rox;

e VueOnsiii mad 'bOY COL Ne 230 na 2023 — 2024 yueOHBbIH TO1;

e Kanennapusiii yueOnsiii rpadpux ['bOY COII Ne 230 na 2023 — 2024 yuyeOHBIA
roj;

e [lonoxenue o padoueit mporpamme ['6OY COILIL Ne 230



HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHMS
COCTaBJICHA Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS Ha
06a30BOM ypOBHE OCHOBHOM 00pa3oBaTEIbHON MPOrpaMMBI, MPEICTABICHHBIX B
OI'OC 000, a Takxe c¢ yuétoMm eaeparbHOH paboueil MporpaMMbl
BocniuTanus U KoHuenuuu npenojiaBanus yaeoHoro npeamera « Dusukay.

Conepxanue mporpaMMbl 1o (DU3MKE HampaBieHO Ha (HOpMHUpPOBaHUE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS W OPTaHU3alUI0 H3y4eHUS
¢u3MKH Ha JEATEIHHOCTHONW OCHOBE. B mporpamme mo ¢u3mke y4UTHIBAIOTCS
BO3MOKHOCTH y4yeOHOro npeamera B peanuzanuu tpedoBannii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM W METANpEeIMETHBIM pe3yJibTaraM OOy4YeHHs, a
TaK)Ke€ MEXIPEIMETHBIE CBS3U €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHusl.

[IporpaMmma 10 ¢u3MKEe YyCTaHABIMBACT paCHpeeiIeHne Y4eOHOTO
MaTepuasia mo rojaMm oOydeHus (MO KiaccaM), MpeajaraeT MPUMEPHYIO
MOCJIEIOBATEIbHOCTh HW3YYEHUSI TEM, OCHOBAHHYIO Ha JIOTHKE pa3BUTHS
IPEIMETHOrO COJIEPKaHUs U YUETE BO3PACTHBIX OCOOEHHOCTENH 00ydaroIuXCsl.

[IporpamMma mo ¢usuke paspaboTaHa C HENbIO OKa3aHUS METOIUYECKOU
MOMOIIIM YYUTEIIO B CO3/IaHUU paboueii MpOrpaMMBbI 10 y4eOHOMY TIPEIMETY.

®uznka SBIAETCS CUCTEMOOOPA3YIONIUM Il €CTECTBEHHO-HAYUYHBIX
y4eOHBIX TMPEAMETOB, IOCKOJbKY (PU3NYECKUE 3aKOHBbI JI€KaT B OCHOBE
MPOIIECCOB U SBJICHUM, HM3y4aeMbIX XWUMHEH, OHOJIOTHMEH, acCTPOHOMHEN U
¢usnyeckoit reorpadueil, BHOCUT BKIaJ B €CTECTBEHHO-HAYYHYIO KapTHUHY
MUpa, MPEAOCTaBIsIeT Hauboyiee SCHbIE O0pas3llbl MPUMEHEHHS] HAYYHOTO
METO/1a MO3HAHHUS, TO €CTh CI0c00a MOMyYeHUs JOCTOBEPHBIX 3HAHUHN O MUDE.

OnHa U3 riIaBHBIX 3a7a4 (U3UYECKOT0 00pa30BaHMS B CTPYKType OOIIETO
00pa3oBaHusI COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne Qusukun Ha 0a30BOM ypOBHE TPENIOJAraeT OBJAJACHHUEC
CJIETYIOIIUMHU KOMITETEHTHOCTSIMU, XapaKTEPU3YIOITIMHU
€CTECTBEHHO-HAYYHYIO IPaMOTHOCTb:

e HAYYHO OOBSICHSATH SIBJICHUS;
e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;



e HHTCPHPECTUPOBATDH JaHHBIC u HCIIOJIB30BaTh HAay4YHBIC
A0Ka3aTcIbCTBA IJIA ITOJIYYCHHUA BBIBOIOB.

Henu uzyueHus PuU3MKK Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS
onpeneneHsl B Konuenuuu npenojaBanus ydeOHOro npeamera «Dusuka» B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoit ®enepauuu, peanu3yronUx
OCHOBHBIE 00I11€00pa30BaTENbHbIE MPOrPaMMBbl, YTBEPKACHHOW pEHICHUEM
Komnerun MwunucrepctBa npocsemienust Poccuiickort deaeparun (MpoOTOKOM
ot 3 nexadpst 2019 r. Ne [1K-48H).

ey uzyyenus: pusuMKu:

npuoOpeTeHuEe HMHTEpeca M CTPEMIICHUS OOYdYaloIIUXCsl K HAyYHOMY
W3YYEHUIO MPUPOJIbI, Pa3BUTUE WX HHTEIUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE IMPEACTABICHUM O HAyYHOM METOAE [O3HaHUSA W
(opMHpOBaHHE HCCIEAOBATEIILCKOTO OTHOLIEHUS K OKPYXaIOIUM
SBIICHUSIM;

(opMHpOBaHHE HAYYHOIO MHUPOBO33PEHHUS KaK PE3ysbTaTa MU3y4deHUs
OCHOB CTPOEHMsI MaTepUH U (PyHAaMEHTAIbHBIX 3aKOHOB (PU3HUKY;
(opMupOBaHUE MPEICTABICHUNA O poiu (PU3MKHU IJi1 Pa3BUTHUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUI;

pa3BUTHE TPEJICTABICHUA O BO3MOXKHBIX cdepax  Oynymiei
po(heCCUOHATIBHON 1€ATEIbHOCTH, CBA3aHHOM ¢ (PU3UKOI, IOArOTOBKA
K JaJIbHENIIeMy OOy4€HHUIO B 3TOM HaIlPaBJICHUU.

JlocTikeHre ATHX Iee mporpaMMebl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO
00111ero 00pa3oBaHus 00ECIIEUYNBACTCS PEIICHUEM CIICTYIONIUX 3224

NpUOOpEeTeHUE 3HAHUM O JAUCKPETHOM CTPOCHHMHM BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, DJEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

MPUOOPETECHUE YMEHUM ONMUCHIBATh U OOBSICHSTH (DU3NUYECKHUE SIBIICHUS
C UCIOJIb30BaHUEM TMOJTYUYCHHBIX 3HAHUH;

OCBOEHHE METOJOB pEUIeHUs MPOCTEHIIUX pPacyETHBIX 3a/Jad C
UCIIOJIb30BaHUEM bu3nIecKux MOZEJNEH, TBOPYECKHUX u
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHU HAOMIOJaTh NPUPOJHBIC SIBJICHUS U BBIMOJHSITH
OTIBITHI, TJA0OpAaTOPHBIE PA0OTHI M IKCIIEPUMEHTATBHBIE UCCIIEAOBAHUS C
HCIIOJIh30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHE mTpuéMoB paboTel ¢ uHpOpManuendn  (Pu3UIECKOro
coJiepKaHusl, BKIOYass MHPOPMAIUIO O COBPEMEHHBIX JOCTHKEHUSIX
bU3UKH, aHAJIN3 U KPUTHYECKOE OIICHUBaHUE WH(DOpMaIINH;



e 3HAKOMCTBO cO cdepamu  npodeCcCHOHANBHOU  JCSATEIBHOCTH,
CBS3aHHBIMH C (PU3UKOW, ¥ COBPEMCHHBIMH  TEXHOJIOTHSIMH,
OCHOBaHHBIMH Ha JIOCTIKCHUAX (PU3NICCKON HAYKH.

Ha uzyuenne pusuku (6a30BbIl YPOBEHB) Ha YPOBHE OCHOBHOT'O OOIIETO
oOpazoBaHus 0TBOUTCS 238 "acoB: B 7 kilacce — 68 yacoB (2 yaca B HEJIEIIO), B
8 kmacce — 68 vacoB (2 ywaca B Heaeno), B 9 kmacce — 102 gaca (3 4gaca B
HEJIEIO).

[Ipeasiaraemelil B mporpaMme no (pU3uKe rnepedyeHn J1adbopaTtopHbIX padoT
U OIBITOB HOCUT PEKOMEHJATEIbHBIM XapakTep, YUYUTENb JENaeT BbIOOP
poBe/ieHUsT J1abOpaTOpHBIX PadOT M OMBITOB C YYETOM HWHIMBUIYATIbHBIX
0COOEHHOCTEW  00y4aroluxcsi, CIHCKa OSKCIHEPUMEHTANbHBIX  3aJaHHi,
MpeAJIaraéMbIX B paMKax OCHOBHOI'O FOCYJapCTBEHHOI'O 3K3aMeHa 1o (hr3HuKe.

COAEPXAHUE OBYUYEHUA
9 KUIIACC

Pa3znen 8. Mexanuveckue siBJICHUs.

Mexannueckoe nBWXeHUE. MarepuanpHas Touka. CucremMa otcuéra.
OTHOCUTENBHOCTh MEXAHWYECKOI0 JBMXKECHHUS. PaBHOMEpHOE MPSAMOJIMHEWHOE
newxkeHue. HepaBHomepHoe mnpsmonmHenHOoe  nBukeHue. CpenHsas w
MTHOBEHHAs! CKOPOCTh TEJa MPU HEPABHOMEPHOM JBU>KEHUH.

Yckopenue. PaBHOyckOpeHHOE MpsMoiMHeitHoe naBrkeHne. CBOOOIHOE
nagenue. OnbiThl ["anues.

PaBHOMepHOE nBUKEHUE 1O OKpYXHOCTU. [lepruoa u yactora oOpalieHus.
JIuHeiHas u yrioBast CKOpoCTH. L[eHTpoCTpeMUTENbHOE YCKOPEHHUE.

Ileppii 3akoH Herorona. Bropon 3akoH HerooTona. Tperuii 3akoH
Herorona. [IpuHIumn cynepno3suuuu Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cuja TPEHHS CKOJIbKEHUS,
CUJIa TPEHUS TTOKOS, APYTUE BUJIBI TPEHUS.

Cuia TsSHKECTU M 3aKOH BCEMHUPHOTO TATOTEHHUsI. Y CKOPEHHE CBOOOIHOTO
najeHus. J[Buxenue mianeT Bokpyr CosHua. IlepBasg kocMuueckasi CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHoBecue MarepualibHOM  TOYKH. AOCOMIOTHO  TBEPIOE  TEJoO.
PaBHOBecue TBEPIOro Tena ¢ 3aKpEnIEHHOM OChbIO BpallleHHUS. MOMEHT CHIIBL.
LlenTtp TsxeCTH.

Nmnynsc Tena. W3meHenume wumnyiasca. HMwMmoynasc cuibl.  3aKOH
COXpaHEHHS UMITYyJIbCa. PEakKTUBHOE NBUKEHUE.



Mexannueckass pabota U MOIIHOCTh. PaboTa cun TsbKeCTH, yNpyrocTH,

TPEHHSL.

CBsi3b Hepruu U padotsl. [loTeHImanbHas >HEpPrUs Tena, MOJIHSITOrO

HaJ TOBEPXHOCThIO 3eMiuid. lloTeHuumanbHass HHEPIrHUs CKATOM MPYKUHBI.
Kunernueckas sHeprusi. Teopema 0 KHHETHUECKON SHEPTUHU. 3AKOH COXPaHEHUS
MEXaHUYECKON IHEPTUH.

Jemoncmpayuu.

1.

A

10.
11.
12.
13.
14.
15.
16.

HabitoieHne MexaHn4ecKoro JBHMKEHHS Teja OTHOCHTEIBHO Pa3HBIX
TEJ OTCYETA.

CpaBHEHME IyTEH W TPACKTOPHUWA JIBWKEHHsS OJHOTO M TOTO K€ Teja
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.
HccenenoBanue Npu3HakoB PaBHOYCKOPEHHOTO JBUKEHUS.
HabitoieHue 1BMKEHUs Tella 0 OKPYKHOCTH.

HaGnrogeHne MexaHUMYECKUX SIBICHUM, MNPOUCXOISALIUX B CHUCTEME
orcu€ra «Temexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBMKECHHUH
OTHOCUTEJIbHO KaOMHETa (PUBUKHU.

3aBUCUMOCTB YCKOPEHHSI TeJIa OT MACCHI T€Ja U JEHCTBYIOLIEH Ha HETO
CHJIBL.

HaGnronenue paBeHCcTBa CUIT IIPU B3aUMOJIEHCTBUH TEIL.

N3meHeHue Beca Tena npyu yCKOPEHHOM JBUKEHUU.

Ilepenada nMIrynbca Npyu B3aUMOJIEHCTBUU TEIL.

[IpeoOpa3oBaHus SHEPTUU IPU B3aUMOJECHCTBUM TE.

CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHne UMITYJIbca IPH a0COIOTHO YIPYTOM B3aUMOJEHCTBUU.
Habnronenue peakTUBHOTO JIBUKEHUS.

CoxpaHeHre MEXaHUYECKON SHEPTHU ITPU CBOOOTHOM IMaJICHUH.
CoxpaHeHHE MEXaHUYECKOM DSHEPruM IIpu JBWXKCHUM Telna IOJ
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnuie pabomel u onvimol.

1.

KoHcTpymnpoBaHnue TpakTa AJI pa3roHa W JAIBHEHUIIIET0 paBHOMEPHOTO
JBIDKCHUS IIIAPUKA WA TEJICHKKH.

OnpeneneHue CpeTHE CKOPOCTH CKOJBKEHHUS OpycKa WJIW JIBHXKCHUS
HIAPUKA 10 HAKJIOHHOW IUIOCKOCTH.

OmnpeneneHre yCKOPEHHs Tejla TIPU PaBHOYCKOPEHHOM JBIKCHUHU ITO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHH MPH PAaBHOYCKOPEHHOM
JIBIDKCHUHU 03 HauaJbHOM CKOPOCTH.



5. IlpoBepka rumoresbl: €ciu MPH PABHOYCKOPEHHOM JIBIKEHUH Oe3
HaYyaJbHOW CKOPOCTH IyTH OTHOCATCS KaK P HEYETHBIX YHMCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. HMccnegoBaHrne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXEHUS OT CHIIbI
HOPMAJIBHOTO JJaBJICHUS.

7. Ompenenenne ko3 HUIIMEHTA TPEHUS CKOIBKCHHS.

8. OmnpexneneHue KECTKOCTH MPYKUHBI.

9. Ompenenenre padbOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBUKEHUU
T€Ja 10 TOPU3OHTAIIBHOW MOBEPXHOCTH.

10. Onpenenenre padOThl CWIBI YNPYrOoCTH TMpPU MOABEME TIpy3a C
MCIOJIb30BaHNEM HETOBUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. I3ydyeHue 3aKkoHa COXpaHEHUS! SHEPTHUH.

Pa3znen 9. MexaHn4yeckue KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe nBmwkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUMU:
IEpUOJ, 4YacTOTa, aMIUINTyJa. MaTreMaTH4eCKMi W NPYXUHHBIA MAasTHUKH.
[IpeBparieHue 3HEprUM NpU KOJIEOATETHHOM JABUKEHUU.

3aryxaromue kojeOaHusa. BolHyxaeHHble  KonebaHusa. Pe3onaHc.
Mexanndeckue BOJIHBI. (CBoOMCTBA MeEXaHWYECKHX BOJH. [IpomonpHbie U
MONEPEYHbIE BOJHBL. [[MMHA BOJHBI W CKOPOCTh €€ pacHpOCTPaHCHMUS.
MexaHn4decKue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOIHBI.

3Byk. I'poMKocTh 3ByKa U BbicoTa TOHA. OTpakeHue 3Byka. UH(dpazByk u
YIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue xosieO0aHuii TEN mMO4 AEWCTBUEM CHUJIIBI TSKECTU U CHUJIBI
YOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HaGnronenue BoIHYKIEHHBIX KOJICOAHHI 1 pe30HaHca.
PacnipocTpaneHnne npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).
HaGnroneHnue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKHI PE30OHAHC.

o v kA~ wN

Jlabopamopnsie pabomul u onvimol.

1. OmpeneneHue 4YacTOThl W TEpUOJIa KoJeOaHUN MaTEeMaTUYECKOTO
MasiITHUKA.

2. OmpepeneHue 4acTOThl U NIEpUOJa KoieOaHUl MPY>KUHHOTO MasTHUKA.

3. HccnenoBanre 3aBHCHMOCTH Iepuofa KoJIeOaHHMI ITOJBEIICHHOTO K
HUTHU TPpy3a OT JJINHBI HUTH.

4. WccnemoBaHue 3aBUCMMOCTH TIEepHOJa KOJEOAHHWM NPy KUHHOTO
MasTHUKA OT MaccChl Ipy3a.



5. IIpoBepka HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHUI TPy3a, MOABEIICHHOTO
K HUTH, OT Macchl rpys3a.

6. OmNbIThI, JIEMOHCTPUPYIOLUIME 3aBUCUMOCTh Mepuoja KosieOaHui
IPYKMHHOTO MasgTHUKA OT MACChl rpy3a U )KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOHOTO MaICHHUS.

Pa3znes 10. D1eKTpOMArHUTHOE 1M0JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  MOJie.  DJIEKTPOMarHuTHble BOJHBL.  CBOKCTBa
ANEKTPOMArHuTHHIX BOJH. [IIkama sneKTpoMarHUTHBIX BOJH. Vcmosib30BaHME
AIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DnexkTpomMarHuTHas npupojaa ceera. CKopocTh cBeTa. BoaHOBBIE cBOKCTBA
CBeTa.

Jlemoncmpayuu.

1. CBoliCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBbIO MOOUIBLHOTO

TenedoHa.

Pa3znes 11. CBeToBbBIE AABJICHHS.

JlyueBas  mogmenp  cBera. Mcrounukm — cBera.  lIpsamonunelrinHoe
pacnpoctpanenue cBeta. 3armeHuss ConHna u Jlynsl. OTpakeHHE CBeETa.
[Tnockoe 3epkaino. 3aKOH OTPaKEHHUsI CBETA.

[Ipenomnenue cBera. 3akOH MpesioMJIeHHs] cBeTa. [lonHOEe BHyTpeHHee
OTpakeHHEe cBeTa. VICIOJIb30BAHWE IIOJHOTO BHYTPEHHErO0 OTPAXKECHHUS B
ONITHYECKUX CBETOBOAAX.

Jlunza. Xonm nydet B smH3e. Ontudeckas cucteMa (doroarrmapara,
MUKpOCKONIa M Teneckomna. ['71a3 kak onTudeckas cucteMa. bin3opykocTh H
JATbHO30PKOCTb.

Paznoxxenue Oenoro ceera B cnekTp. Omnbitel HploToHa. CrioxeHue
CIIEKTPaJIbHBIX IIBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

1. IIpsmonuHENHOE pacpOCTPAHEHUE CBETA.

2. OTpaxkeHue CBeTa.

3. llonyyenue wu300pak€HUH B TIJIOCKOM, BOTHYTOM U  BBIIYKJIOM
3epKaJax.

[Ipenomiienue cpera.

Ontuueckuii CBETOBO/I.

Xon iaydeit B cobuparoiiei JInH3e.

XoJ JIydeu B paCCEUBAIOIIECH JIMH3E.
[Tonyyenue n300pakeHUi ¢ TOMOUIBIO JTUH3.

©® N o v A



9. Ilpunumn neiicTBus Goroanmapata, MUKPOCKOIA U TEJIECKOIA.

10. Monens riasa.

11. Paznoxenue 6e10ro cBera B CIEKTP.

12. [lomy4yenue 6e10ro cBeTa MpH CI0KEHUH CBETa PA3HBIX I[BETOB.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIJla OTPa)KEHUs CBETOBOIO JIyda OT yIJia
NaJCHUS.

2. W3yueHue xapakTepUCTUK N300paXKeHUs MPEAMETa B TUIOCKOM 3€pKalie.

3. HccnepgoBaHre 3aBUCHMOCTH YIUIA MPEJIOMIJIEHUS CBETOBOTO Jiyda OT
yIJIa MMaICHUS HAa TPAHULE «BO3YX—CTEKIION.

4. TlomyueHue U300paKEHUI C TOMOIIBIO COOMPAIOIIEH JINH3BI.
Onpenenenue  (QOKYCHOTO  pPACCTOSIHUA M ONTHYECKOM  CHIIBI
coOuparoIei JTMH3HI.

6. OmbITHI O Pa3JI0KEHUIO OEJIOr0 CBETa B CHEKTP.

OnpITHl IO BOCHIPUATHIO LIBETA IPEAMETOB MIPU UX HAOJIOIEHUU Yepe3
LIBETOBbIE (DUIIBTPHI.
Pa3nen 12. KBanTOBbBIE SIBJICHHUS.
Omnsitel Pe3epdopaa u miianerapHas mozenb aroma. Mojaens atoma bopa.
Hcnyckanne u nornomenue cBera atoMoM. KBaHTHI. JInHeHyaThIe CIIEKTPBL.

PannoaktuBHOCTh. Anb(pa-, Oera- u ramma-uzinyudeHus. CrpoeHue
aToMHOro  sgpa. HyxnoHHas  mMozens  aromMHOro — szapa.  M3oromsl.
PannoaktuBHbIe peBpaienus. [leproa nmomypacnazga aTOMHBIX sI€p.

SnepHble peakiuu. 3aKOHbI COXPAHEHHMSI 3apsII0BOIO U MAacCOBOI'O YHCET.
OHeprus CBs3M aTOMHBIX snep. CBsA3b Macchl WM 3HEpruu. Peakunn cuHTE3a M
nenenus anep. Uctounuku sneprun ConHUA U 3BE3I.

SnepHas sHepreruka. JleWCTBUS PaJMOAKTUBHBIX W3JIy4YCHUN Ha >KUBBIC
OpraHU3MBl.

Hemoncmpauuu.

1. CHexTpbl U3IIy4YEeHHS U MOTJIOUICHUS.

2. CHexkTpsl pa3IMyHbIX T'a30B.

3. Cnextp Bogopoaa.

4. HabmoneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTurka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus uzinydeHusi IpUpOJIHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopnwie pabomuel u onvimol.

1. HaOmioneHue CrijomHbIX U JTUHEHYATHIX CIIEKTPOB U3ITYUCHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTHH YACTULBI IO TOPMO3ZHOMY
nytu (1o gororpadusim).

3. H3Mmepenue painoakTUBHOTO (OHA.



IHoBTOpPHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENHEHO--0000IIAONINIA MOAYJTb npeaHa3HauYeH TUISt
CUCTEMAaTH3allM W  OOOOIIEHUS MPEAMETHOrO COJEp)KaHUS W ONbITa
JEeSTEIbHOCTH, MPUOOPETEHHOTO MPU U3YYEHUH BCEro Kypca (PU3MKH, a TaKkKe
JUIS TIOATOTOBKH K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMeHy MO (U3MKE s
00y4aromuxcsi, BHIOPABUINX ATOT yUYEOHBIN MPEIMET.

[Ipu u3ydyeHHH IAHHOTO MOJYJISl PEATU3YIOTCS M CHUCTEMATU3UPYIOTCS
BUJbI JCSATENBHOCTA, HAa OCHOBE KOTOPBIX OOECHEUYMBACTCS TOCTHXKCHHE
OPEIMETHBIX W METaNpeMETHhIX IUIAaHUPYEMBIX pE3yJbTaToOB OOy4YeHHS,
(dopMupyeTcsi eCTECTBEHHOHAYUYHAsi TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB
WCCIJICTOBAHMS SIBJICHUM MPUPOJIBbI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATH
du3nueckue SBICHUSA, PUMEHSS MOJyYCHHbIC 3HAHUS, pellaTh 3a/ladyd, B TOM
YHCJIe KAYECTBEHHBIE U SKCIIEPUMEHTAIILHBIE.

[IpyHUMNMANBEHO ~ JIESITEIBHOCTHBIM  XapakTep  JAHHOTO  pasjena
peanusyeTcs 3a CU€T TOr0, UTO 0O0yUaIONINeCs BBIMOIHSIIOT 3aJaHusl, B KOTOPBIX
UM TIpeJJIaraeTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHHUI pacro3HaBaTh U HAY4YHO OOBSACHATH
(puznyeckue sIBJICHUS B OKPYKAIOLIEH NPUPOE U MOBCEIHEBHOM KU3HM;

MCIIOJIb30BaTh HAYYHBIE METOJbI UCCIETOBAHUS (PU3NUECKUX SBICHU, B
TOM YHCJIE JJI TPOBEPKU THIIOTE3 U MOTYICHHS TEOPETUIECKUX BBIBOJIOB;

OOBSICHATh Hay4YHbIE OCHOBbI HauOoJiee Ba)XKHBIX JOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTHM, HampuMmep, MPaKTUYECKOTO  HUCMHOJIb30BAaHUS  Pa3IMUHBIX
MCTOYHUKOB SHEPTrUM HAa OCHOBE 3aKOHA IPEBPAIlCHUS M COXPAHEHHUs BCEX
M3BECTHBIX BUIOB SHEPTHUU.

IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMPOI'PAMMBI 11O
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne ¢u3uku Ha ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs
HaIpaBJICHO Ha JIOCTHKCHHUE JIMYHOCTHBIX, METANPEAMETHBIX M IPEAMETHBIX
00pa3oBaTeNbHbBIX PE3YJIHTATOB.

B pesynbrare wu3ydenuss (U3MKM HaA YpPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOyuwawmierocs OyayT cQOpMHUPOBaHBI  CIICIYIOIINE
JUYHOCTHBIE PE3yJIbTaThl B YaCTH:

e 1) NaTpHMOTHYECKOr0 BOCIUTAHMS:

e — TPOSBIICHWEC WHTEpeca K HCTOPUM U COBPEMECHHOMY COCTOSIHHIO
poccuiickoil (U3nYecKor HayKH;

e — IIEHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCUMUCKUX YUEHBIX--(DU3UKOB;

e 2) rpa:KIaHCKOTO0 M TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:



— TOTOBHOCTh K AaKTMBHOMY YYacTHIO B OOCYXJIEHUU OOLIECTBEHHO
3HaYUMBIX M OJTUYECKUX MpoOJeM, CBSI3aHHBIX C IPAKTHUYECKUM
IPUMEHEHNEM JOCTHKEHUN (DU3HKY;

— OCO3HAHHUE BaXHOCTU MOPAIBHO--3TUYECKUX NPHUHIMIIOB B IEATEIBHOCTH
Y4EHOrO;

3) 3cTeTU4eCKOro BOCIIUTAHMSI:

— BOCIIPUATUE ICTETUUYECKUX KAYECTB (DU3UUECKON HAYKHU: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOTI'O MO3HAHMSA:

— OCO3HaHHE IEHHOCTH (PU3MUYECKON HAyKH KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSA  MHUpPA, OCHOBBl  pa3BUTHA  TEXHOJIOTMM,  BaXKHEUILIEU
COCTaBIIIIOLIEN KYJIbTYPBI;

— pa3BUTHE HAYYHOU J10003HATEIBLHOCTH, MHTEpPECA K HUCCIEIOBATEIbCKOM
NEATEIbHOCTH;

5) <¢opmupoBaHusi KyJbTYPbI 310POBbSI W 3MOIMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHME IIEHHOCTH Oe30macHoro o0Opa3za >KM3HM B COBPEMEHHOM
TE€XHOJIOTMYECKOM MHpPE, BaXHOCTH IpaBWJI O€30IIaCHOrO MOBEJCHUS Ha
TpaHCIOPTE, Ha JOPOrax, C SJIEKTPUUECKUM U TEIIOBBIM 00OpPYJIOBAHUEM B
JIOMAIIHUX yCIIOBUSX;

— c(OpMHUPOBAHHOCTh HaBBbIKAa pediiekcHu, MPU3HAHUE CBOErO MpaBa Ha
OLIMOKY M TaKOTO0 K€ IIpaBa y Ipyroro 4ejaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSL:

— AaKTUBHOE y4YacTHE B PEIICHHM NPAKTUYECKUX 3a]1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM OpraHu3aluy, Tropojaa, Kpas) TEXHOJOTHYECKOW U
COLIMAJIBHOM HAIpaBJIE€HHOCTH, TPEOYIOIIMX B TOM 4YHUCIE M (U3HMYECKUX
3HAHUI;

— UHTEpeC K MPaKTUUECKOMY M3YUEHHIO MPOQEeCCHii, CBA3aHHBIX C (PU3UKOIL;
7) 3K0JIOTM4eCKOI0 BOCIIUTAHMSA

— OpUEHTAIMs Ha NMpUMEHeHue (PU3MUECKUX 3HAHUM JJi pelleHus 3a1ay B
00JIaCTH OKpY’KAIOIIeH cpeibl, IUIAHUPOBAaHUS TMOCTYNKOB M OLEHKH HX
BO3MOYKHBIX ITOCIICICTBUU [T OKPYKAIOLIEH CPEbl;

— OCO3HaHME I100aTbHOTO XapakTepa IKOJOTUYECKUX MPOOIeM U MyTel ux
pelieHus;

8) ajanTanuu K M3MEHSIOMUMCH YCJIOBUSM COUMAIBLHONW M NMPUPOAHOI
cpeabl:



- HOTpe6HOCTB BO BSaHMOHeﬁCTBHH IIPpHU BBIITOJHCHUHU I/ICCJIGIIOBaHI/Iﬁ )41
IIPOCKTOB (1)H3PI“ICCKOIZ HAIIPpaBJICHHOCTH, OTKPBLITOCTL OIIBITY WM 3HAHHWAM

APYTux;

e — TIIOBBIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4YEpe3 NPAKTUYECKYIO
NEATEIIBHOCTD;

e — TOTPeOHOCT, B (POPMUPOBAHWMU HOBBIX 3HAHUWA, B TOM YHCIE
dbopMynupoBaTh WIEH, TMOHSATHUS, TUMOTE3bl O (UINYECKUX OOBEKTaX U
SBJICHUSAX;

e — OCO3HaHME Je(UIUTOB COOCTBEHHBIX 3HAHMH U KOMIIETEHTHOCTEH B
obsactu PU3HKY;

e — IUIAHUPOBAHHUE CBOETO Pa3BUTUS B MPUOOPETEHHM HOBBIX (PUIUUECKHUX
3HAHUI;

e — CTpPEMJICHHE AaHAJM3UPOBaTh W BBIABILATH B3aWMOCBS3H IPUPOJBL,
oOIIECTBa M HKOHOMHMKH, B TOM YHUCJIE C HCIOJIb30BAHUEM (HU3UUYECKUX
3HAHUI;

e — OIICHKAa CBOMX JACHCTBHM C Y4ETOM BIMSAHHS HA OKPYXAIOIIYIO Cpeny,

BO3MO>KHBIX [VIOOAJIBHBIX TOCIIEICTBUM.
METAIIPEAMETHBIE PE3YJ/IBTATBI

B pesynbrare ocBoeHHs mporpamMMmbl MO (pU3MKEe Ha YpOBHE OCHOBHOTO
oOmero  oOpa3zoBaHuss y  oOywaromerocss  OyayT  cpOpMHUpPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJIFOYAIOLIHE N03HABaTEJbHbIC
yHHUBEpCaJbHblE Y4eOHble JEWCTBUS, KOMMYHUKATHBHbIC YHHUBEPCAJIbHBIC
y4eOHbIC JCHCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIE YUeOHbIC TEHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble Jilornueckue JaeiicTBUA:

e BBIABIATh M XapaKTEPHU30BaTh CYIICCTBCHHBbIC NPHU3HAKH OOBEKTOB
(siBIICHMIN);

e YCTaHABIWBATh CYIICCTBCHHBIM MpPU3HAK KIacCU(pUKAIIUU, OCHOBAHHS
1151 0000IIEHUS U CpaBHEHUS,

e BBIABIATh 3aKOHOMEPHOCTH M IIPOTHBOPEYHMS B pPacCMaTpHUBACMBIX
dakTax, MaHHBIX M HAONIOACHUAX, OTHOCSAIIUXCA K (PU3MUCCKUM
SIBIICHUSIM,

e BBISBJISITH IPUYUHHO--CIIC/ICTBEHHBIE CBSI3U MPU M3YYCHUN (DH3UICCKUX
SBIICHMA W TPOIICCCOB, JIeJaTh BBIBOJABI C  HMCIOJb30BaHUEM



JEAYKTUBHBIX W WHIYKTUBHBIX YMO3AKITIOYCHHH, BBIIBUTATh THIIOTE3bI
0 B3aMMOCBSI35X (PU3MUECKUX BEIINYNH;

CaMOCTOSITEJIbHO BBIOMpaTh CIIOCOO pelleHus ydeOHOH (Hu3nUecKoi
3aa4n (CpaBHEHHE HECKOJIBKUX BapUAHTOB PEIICHUs, BEIOOp Hanbosee
MOIXO/ISIIETO C YIETOM CaMOCTOSITEIPHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble nucciiefoBarTe/bCKHe AeiiCTBUS.

UCIIOJIb30BaTh  BOIPOCHl  KaK  MCCJIEOBATEIbCKUA  MHCTPYMEHT
MO3HAHUS;

OPOBOJUTH IO CaMOCTOSITEJIBHO COCTaBJICHHOMY IUIaHy  OIIBIT,
HECJIOKHBINA (PU3MUECKUN SKCIEPUMEHT, HEOOJbIIOE HCCIIEIOBaHNE
(U3UYECKOTO SIBJICHMUS;

OLICHMBaTh Ha NPUMEHUMOCTh M JIOCTOBEPHOCTh HWH(MOpMaIuIO,
MOJyYEHHYIO B X0J1€ UCCIIEJOBaHUSI UM SKCIIEPUMEHTA;
CaMOCTOSITeNIbHO  (OPMYJIIMPOBATH  OOOOIIEHHST UM  BBIBOJABI IO
pe3ynbTaTaM MpOBEAEHHOTO HAOIIOICHHS, OTIBITA, HCCIICIOBAHNS;
MPOTHO3UPOBATh BO3MOXKHOE JallbHEHIIEe pa3BUTHE (PUIUIECKUX
IPOLIECCOB, a TAKXE BBLABUIaTh NMPEANOIOKEHUS 00 MX pa3BUTHHU B
HOBBIX YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

MIPUMEHSTH Pa3JTMYHbIE METObI, HHCTPYMEHTHI U 3alPOCHI TIPHU TTOUCKE
1 0TOOpe MH(POPMAIIMK WIIA JAHHBIX ¢ YYETOM MPEIOKEHHON yUeOHOU
dbusnueckoii 3a1auu;

aHAJIN3UPOBATh, CHUCTEMaTU3UPOBATH u UHTEPIPETUPOBATH
UH()OPMAITHIO PAa3TUIHBIX BUIOB M (JOPM MIPEICTABICHHUSI,
CaMOCTOSATENILHO BBIOMPATh ONTHMANBHYIO (OPMY TPEACTaBICHUS
uHbOpMAIIM U WUIIOCTPUPOBATh pPEIIaeMble 3a/ladyd  HECIO0KHBIMU
CXeMaMmu, uarpaMmmamMu, HTHOU rpaukoi U MX KOMOWHAIIUSMH.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE Y4eOHbIE JeHCTBUSA:

B X07e 00CyX/IeHHs yueOHOTO MaTrepuaia, pe3yJbTaToB JabOpaTOPHBIX
paboT M MPOEKTOB 3a/laBaThb BOINPOCHI MO CYIIECTBY OOCYXIaeMOi
TEMbl U BBICKA3bIBATh HJEU, HALIEJICHHBbIE HA pELIEHUE 3aJayd U
noJjjiep)kanue 0J1aroKeaTeIbHOCTH OOICHNS,

COTIOCTABJIATh CBOM CYXACHHUA C CYXICHUSIMH JPYTHMX YYaCTHUKOB
auanora, OOHapy>KUBaTh Pa3INdne U CXOACTBO TIO3HIIHIA;

BBIPAXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
nyOJIMYHO TMPEACTABIATH PE3yJbTaThl BBIMOJHEHHOTO (PU3UUYECKOTO
OTbITa (AKCIEPUMEHTA, UCCIICIOBAHUS, IPOCKTA);



MIOHUMATh M  HUCIHOJIb30BaTh  IPEUMYIECTBA  KOMAaHIHOM H
WHAUBUAYAIbHON pabOThl MPH PEIICHUH KOHKPETHON (PHU3NUYEeCcKOn
poOJIeMBI;

OPUHUMATh LEJIM COBMECTHOM JIEATEIBHOCTH, OpPTraHU30BHIBATh
NEUCTBUAA N0 €€ JOCTMIKEHUIO: paclpelessaTh poiH, OoO0CYXKIaTh
MPOIIECCHl M PE3YJIbTaThl COBMECTHOM pPabOThI, 0000mMAaTh MHEHUS
HECKOJIBKUX JIHOJICH;

BBITIOJIHATH CBOIO 4YacTh palbOThI, JOCTUTasi KAUECTBEHHOTO pe3yJibTaTa
0 CBOEMY HANpPABJICHUIO U KOOPAUHUPYS CBOU JCUCTBUS C IPYTHUMHU
YJIEHAMH KOMaH/Ibl;

OLICHMBATh KaYy€CTBO CBOET0 BKJAJa B OOIIMI MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENIbHO COPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUS.

PerJISITI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble IlCﬁCTBHSI

Camoopranuzamnus:

BBUSIBJIATH NPOOJIEMBl B KU3HEHHBIX UM  Y4YEOHBIX CHUTyalMsX,
TpeOYIOIUX AJI perieHus] GPU3NUYECKUX 3HAHUI;

OPHUEHTHPOBATbCA B PA3NIMUHBIX MOAXOJAX MPHHIATHS PELICHAN
(MHIMBUYaIbHOE, MPUHATHE PEUICHUs B IPYMIE, NPUHATUE PEILICHUN
rpynmnoi);

CaMOCTOSTENIbHO COCTaBIISATh AJITOPUTM pelieHus (pU3n4ecKoi 3aaadu
WIM TUIAHA HCCIIEJOBAaHUSA C YYETOM HMMEIOUIMXCS pPECypcoB H
COOCTBEHHBIX  BO3MOXHOCTEH, AapryMEeHTHPOBAaTh  IMpeJlaracMble
BAPUAHTHI PELICHU;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh AaJICKBaTHYIO OLEHKY CHUTyallud M I[pejjaraTtbe IUIaH €€
U3MEHEHUS,

OOBSCHATh MNPUYMHBI JOCTHXKEHUS (HEIOCTHXKEHHUSI) pe3ysbTaToB
NeSTEIbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTUBBI B I€ATEILHOCTH (B TOM YKCIIE€ B XOJ BBITIOJHEHUS
(u3nyecKoro HcCciIeOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENTLCTB, U3MEHUBIIMXCS CUTYallMd, YCTAHOBJIEHHBIX OILIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUIM;

CTaBUTb C€e0s Ha MECTO JPYroro 4ejJoBeKa B XOJE CIopa WU
OUCKYCCHUM Ha HAy4YHYK0 TE€My, IOHUMAaTb MOTHUBBI, HAMEpPEHUS U
JIOTUKY Ipyroro;



npu3HaBaTh CBOE MPABO Ha OLIMOKY MpHU pelieHuH (PU3NYECKUX 3ajad
WJIM B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 9 KJjacce mpeIMETHbIE pe3yJbTaThl Ha 0a30BOM
YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

WCIIONIb30BaTh TMOHATHS: CHUCTeMa OTcuéra, MaTepuajbHas TOYKa,
TpaeKTopus, OTHOCHUTEIBHOCTD MEXaHUYECKOTO JBYOKCHUSA,
neopmanus (ynpyras, IiacTU4eckas), TpeHue, HEHTPOCTPEMUTENEHOE
YCKOpEHHE, HEBECOMOCTh U MEPErpy3Kd, IEHTP TKECTH, aOCOTIOTHO
TBEPlOE TENO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHW4YeCKre KOJeOaHUs M BOJHBI, 3BYK, MHPPA3BYK U YIbTPA3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKajla 3JIEKTPOMATrHUTHBIX BOJH, CBET,
OJMM30PYKOCTh M JaJbHO30PKOCTb,  CIIEKTPhl ~ HMCIYCKAaHUS U
norjiouieHus, anbda-, 0eta- U raMMa-u3iaydeHHs,, U30TOIbI, sSAepHas
HHEPreTHKA;

pa3nuyath SBICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JIBUKEHHUE, PABHOYCKOPEHHOE NPSIMOJIMHEMHOE JIBUYKEHUE, CBOOOJHOE
najieHue  TeJ, pPaBHOMEpPHOE  JBHKEHHE TI0  OKPYKHOCTH,
B3aUMOJICHCTBHE TeJ, PEAKTUBHOE JIBUXKEHHE, KoJeOaTelbHOe
JBIKEHUE (3aTyXalolUMe W BBIHY)KJICHHbIE KoJieOaHUs), pPE30OHAHC,
BOJIHOBOE  JIBIDKEHHE,  OTpPaKEHHE  3BYyKa,  MPSMOJIWHEHHOE
pacnpocTpaHEHHE, OTpaXXEHHE U NPEJOMJICHHE CBETa, IOJHOE
BHYTPEHHEE OTpPa)XKCHHE CBETA, Pa3jio’KEHUE OEJoro CBeTa B CHEKTP U
CIIO)KCHHE CIEKTPaIbHBIX IIBETOB, IUCIEPCHs CBETAa, E€CTECTBEHHAsS
PaOaKTUBHOCTh, BOBHUKHOBEHHUE JIMHEHYATOTO CIIEKTpa M3ITYUCHHS)
O OINUCAaHUI0O MX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIINX TaHHOE (PU3NUYECKOE SBJICHUE;

pacro3HaBaTh IMpPOSBIECHUE W3YYCHHBIX (PU3MUECKUX SBJICHUH B
OKpy>XarolieM Mupe (B TOM uucie (U3NYecKue SBICHHUS B MPHUPOJIE:
OPWIMBBI W OTJIMBBI, JBWXKEHHE TutaHeT CONHEYHOH CHUCTEMBI,
PEaKTUBHOE JABM)KCHHUE JKHUBBIX OPraHHU3MOB, BOCIPHUSTHE 3BYKOB
’KUBOTHBIMH, 3E€MJIETPSICEHHE, CEHCMHMUYECKHE BOJHBI, ILYHAMH, 3XO,
[[BETa TEJ, ONTHYECKUE SBICHUS B MPUPOJAE, OMOIOTHYECKOE ACHCTBHE
BUIMMOTO, YIbTPAQUOIIETOBOTO M PEHTIEHOBCKOTO  HM3JIy4YCHHIA,
€CTECTBCHHBI  pagMOaKTHBHBIA  (OH,  KOCMHUYECKHE  JIyYH,
paiMoOaKTUBHOE U3JIy4YeHHE NPUPOJHBIX MHUHEPAJIOB, JCHCTBHE
paZIMOaKTUBHBIX M3JIyYEHUH Ha OpraHu3M uejoBeKa), MpU ITOM



NepPEeBOJUTh  NPAKTHUYECKYI0 3aJadyy B  y4eOHYIO,  BBIICNATH
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKH) (PU3NUECKUX SBICHUN;
ONMKCHIBATH HW3YYEHHBIE CBOMCTBA Tel U (PU3NYECKHUE SIBJICHUA,
UCTIOJIb3Ys (pU3MyYecKue BETWYUHBI (CpPEeIHSAs] U MTHOBEHHAsi CKOPOCTh
TeJa IPU HEPAaBHOMEPHOM JIBHXKEHHH, YCKOPEHHUE, IEPEMEILEHUE, MTYTh,
yIJ0Basi CKOPOCTh, CWJIA TPEHUS, CHJIa YNPYTOCTH, CUJIA TSKECTH,
YCKOpEHHE CBOOOJHOTO MaJeHUsl, BEC Tella, UMITYJIbC Teja, UMITYJIbC
CWJIbl, MEXaHH4Yeckasi padoTa M MOILIHOCTb, MOTEHIMATIbHAS YHEPTUs
Tena, MOJAHITOTO HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIIMAIbHAS YHEPTUs
C)KaTOW TMpPYKUHBI, KUHETUYECKAs BSHEPIus, IMOJHAs MeXaHU4ecKas
SHEprusi, MepUoj W YacToTa KoJeOaHWU, JJIMHA BOJIHBI, TPOMKOCTH
3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, IOKAa3aTellb MPEIOMIICHUS
Cpenbl), MpU OINHUCAHUU TMPABWIBHO TPAKTOBATh (PU3MUECKHUI CMBICI
UCIIOJIb3YEMbIX BEJIUYHMH, OOO3HAUEHUS M €IUHULBI (PU3HUYECKUX
BEJIMYMH, HaXOAUTh (OPMYJbI, CBS3bIBAIOIINE JTAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMU BEIMYMHAMH, CTPOUTHh TpadUKu H3yUYEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEITUUNH;

XapaKTepU30BaTh CBOMCTBa Tel, (PU3UYECKUE SBJICHUS U IPOLIECCHI,
HCIIOJIb3Ysl 3aKOH COXPaHEHUS! SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHUS,
MPUHIUI CYNEPHO3UIUU CHUJI, MPUHUMUII OTHOCUTENbHOCTU [ ammies,
3aK0oHbI HpIOTOHA, 3aKOH COXpaHEHHs UMITYJIbCA, 3aKOHBI OTPAXKECHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUs 3apsi0BOrO M MacCOBOIO
yuceNl TMpU SAJEPHBIX PEaKUMsX, IPU OSTOM JaBaThb CJIOBECHYIO
(GOopMyIMpPOBKY 3aKOHa M  3allUChIBaTh €ro  MaTeMaTU4YecKoe
BBIPA)XKECHMUE;

OOBSACHATh (PU3UYECKHE MPOLIECChl U CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCT€  CUTyallMii  IMpPaKTHUKO-OPHUEHTHPOBAHHOIO  XapakTepa:
BBISIBJIATH IPUYMHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—
3 JOrMYecKux MaroB € ONOPOM Ha 2-3 HW3YyYECHHBIX CBOMCTBA
(u3HUecKuX ABICHUM, (PU3NYECKUX 3aKOHOB MUJIU 3aKOHOMEPHOCTEN;
pemarh pacu€THble 3a7aud (OMUpAIOIIMEcs Ha CcUcTeMy u3 2-3
ypaBHEHHUH), HCHONb3ys 3aKOHBI M  (OPMYJIbl, CBS3bIBAIOIINE
(u3nuecKkrue BEIMYMHBI: Ha OCHOBE aHalW3a YCJIOBHS 3aJadd
3aMUChIBaTh KPAaTKOE YCIOBHE, BBISIBISATH HEJOCTAIONIME WM
M30bITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (OPMYJIBI, HEOOXOAMMBIC
JUIsL pELIeHMs, MPOBOJAWUTH PACUETHI W OLIEHUBATh PEATUCTUYHOCTH
MOJIy4YE€HHOTO 3HAUY€HUs (PU3NUECKON BEIIMYUHBL;

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PELIUTh NPU MOMOIIH
(u3HUECKMX METOJI0B, UCIOJIb3Ys ONMHCAHUE MCCIEIOBAaHUS, BBIIEIAThH



IIPOBEPSIEMOE MPEIIOIOKEHNUE, OLEHUBATH MPABUIBHOCTh MOPSAJIKA
MIPOBE/ICHHS MCCIIEOBAaHUA, JeNaTb BBIBOJbI, HHTEPIPETHPOBATH
pe3ynbTaThl HAOIIOACHUHN U OTIBITOB;

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (DU3MUECKUX SIBJICHUN WU
¢u3znyecKux CBOMCTB TeM (M3yuyeHue BTOpOro 3akoHa HeioToHa, 3akoHa
COXpaHEHUsI SHEPI'HH, 3aBUCUMOCTh MEPHOJA KOJEOaHU MPYKUHHOTO
MasiTHUKa OT MaccChl rpy3a U KECTKOCTH MPYKUHBI K HE3aBUCUMOCTD OT
aMIUTUTYJIbl MaJIbIX KoJieOaHUM, NPSIMOJMHEHHOE PACIPOCTPAHEHUE
CBETa, pas3jokeHHe Oeoro cBeTa B CIEKTp, H3YyYEHHUE CBOMCTB
M300pakeHHsI B IUNTIOCKOM 3€pKajie M CBOMCTB U300paXeHUs MpeAMETA B
coOuparolel TuH3e, HaOII0IEHUE CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB
U3ITYYEHHUSI): CAMOCTOSITEIBHO COOMPATh YCTAHOBKY M3 HM30BITOYHOIO
HaObopa oOOpyJIOBaHUS, OMHCHIBATH XOJ OIBITA M €ro pPe3yJbTaThl,
bopMyIUpPOBATH BBIBOJIHI,

MPOBOJIUTh TPU HEOOXOAMMOCTH CEPHIO0 MPAMBIX HU3MEPEHHI,
ompenelisisi CpelHee 3HaueHue Uu3MepsieMod BeaudyuHbl ((pokycHoe
paccTosiHue coOuparoiei JUH3bI), O00OCHOBBIBATH BHIOOP crocoba
U3MepeHUsl (M3MEPUTENILHOTO PUdopa);

MIPOBOJIUTh HCCJEIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIUYHMH C
HCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTh IyTH OT BPEMEHU
pU PaBHOYCKOPEHHOM JBM)KEHHUU 0€3 HayaJbHOM CKOPOCTH, MEpHOJa
KoJIe0aHU MaTEMaTUYECKOTO MasiTHUKA OT JJIMHBI HUTU, 3aBUCUMOCTHU
yria OTpakeHHUsl CBETa OT yrija MaJieHUusl U yria MpeJoMIICHUs OT yrJia
MajJieHus1): TJIAHUPOBATH MCCIEIOBAHUE, CAMOCTOSITEIbBHO COOMpaTh
YCTaHOBKY, (DUKCHPOBAaTh PE3YJIbTAThl MOJYYEHHON 3aBUCUMOCTH
(U3UYECKUX BEIMYMH B BHJIC TaOJIUIl U rpad)MKOB, JeJaTh BBIBOJIBI T10
pe3yJbTaTaMm UCCIEIOBaHNUS;

MPOBOJIUTh KOCBEHHBbIE W3MEpPEHUs (U3MUECKUX BEIMYHUH (CpeaHsis
CKOPOCTb M YCKOpPEHHE Teja NpH pPAaBHOYCKOPEHHOM JIBUJKEHHH,
YCKOpEHHE CBOOOAHOTO MaJIeHUs, KECTKOCTh MPYKUHBI, KOADPUIIMEHT
TPEHUSI CKOJBXKEHUS, MEXaHWYecKas padoTa ¥ MOIIHOCTb, YACTOTa H
nepuoJ; KoJeOaHWl MaTEeMaTHYeCKOTO W MPYKUHHOTO MAasiTHUKOB,
ONTHYECKass cuJia coOuparoiel JIMH3bI, PaJuOaKTUBHBIN  (POH):
IUTAHUPOBATh U3MEPEHHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIIIOJIHATh ~ M3MEPEHMs, CHeAys NPEeAJIOKEHHOW  HMHCTPYKIIUH,
BBIYUCIIATh 3HAYEHWE BEJIMYMHBI M aAHAJIU3UPOBATH IOJYYCHHBIC
pEe3yJIbTAThI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUM;

coOno/laTh MpaBUjia TEXHUKM 0O€30MacHOCTH Mpu  pabore ¢
71a00paTOPHBIM 000PYAOBAHUEM;



pa3nanyaTh OCHOBHBIE NPU3HAKM H3YyYEHHBIX (DU3HUECKUX MOJIEICH:
MaTepuagbHas TOYKa, a0COJIIOTHO TBEPAOE TEJNO, TOUCYHBIH HCTOUHUK
CBETAa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJEIb aTOMa, HYKJIOHHAs
MOJIEJIb ATOMHOTO S1pa;

XapaKkTepU30BaTh NPUHLMUIBI JIEHCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha WX ONUCAHUS (B TOM YHCIE:
CIIUJIOMETP, NATYUKU IIOJIOKEHMs, PACCTOSIHUS U YCKOPEHHMs, PaKeTa,
9XO0JIOT, OYKH, HEpUCKOI, (oToanmapar, ONTUYECKUE CBETOBOJBI,
CIEKTPOCKON, JI03UMETp, Kamepa BuibcoHa), MCHONB3ys 3HAaHUA O
CBOMCTBaX (DM3MYECKUX SIBICHUA U HEOOXOoAUMble (U3UUYECKUE

3aKOHOMCPHOCTH;,
HCIIOJIB30BaTh CXCMbI )41 CXCMATHUYHEBIC PHUCYHKH N3Y4YCHHbIX
TCXHNYICCKHUX YCTPOﬁCTB, HN3MCPHUTCIIbHBIX HpI/I60p0B )51

TEXHOJOTUYECKUX TMPOLIECCOB MPHU PEIICHUU Y4eOHO--TPAKTUYECKUX
3a/1a4, ONTHYECKUE CXEMBbI JJIS MOCTPOCHUSI M300paKEHUN B TJIIOCKOM
3epKaje u coouparomiei JIuH3e;

OPUBOAUTH MpUMEphl  (HaXOauTh HH(OpPMAIMIO O MpUMEpax)
IPAKTUYECKOTO MCTOIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HU I oOecrieueHrs 0€30MacHOCTH MpU OOpaIlleHUH ¢ MPUOopamMu
Y TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHUS 3I0POBbS U COOJIOICHUS
HOPM 3KOJIOTUYECKOIO MOBEJICHUS B OKPYKAIOIIEH CPEJIE;
OCYIIECTBJIATh MOUCK HHPOpManuu (U3UUECKOTO COJCpKaHUS B
WNurtepuere, caMocTosTeNbHO (GOPMYIHPYST TOUCKOBBIM  3armpoc,
HAXOJIWUTh  IyTA  ONPEACIEHUS  JOCTOBEPHOCTH  IMOJYYEHHOU
vHpOpMaIluu Ha OCHOBE HUMEIONIUXCS 3HAHWN U JOMOJHUTEIbHBIX
UCTOYHUKOB;

UCIIOJIb30BaTh TMPU  BBIOJIHEHUM YYEOHBIX 3aJaHUNl  HAy4YHO--
MONMYJISIPHYIO JIMTEPATYpPy (PU3UYECKOTO COJEpkKaHUs, CIPABOUYHBIC
Marepuainbl, pecypchl ceth MHTepHeT, BlIameTb NpUEMaMHU
KOHCTIEKTUPOBAaHUSI TEKCTa, MpeoOpa3zoBanus WHGOpPMAIUU U3 OJHOMN
3HAKOBOM CHCTEMBI B JIPYTYIO;

co3/71aBaTh COOCTBEHHBIC TMCHMEHHBIC U YCTHBIE COOOIIEHUSI Ha OCHOBE
HH(pOpMaIIUU U3 HECKOJIBKUX MCTOYHUKOB (PU3MUECKOTO COACpKAHMUS,
myOJIMYHO MPEJICTABIIATh pe3yybTaThl MPOEKTHOM W
HCCIIE0OBATENIBCKON JIESITETbHOCTH, IIPH 3TOM I'PaMOTHO HCHOJIb30BaTh
M3YYCHHBIM TOHATHUIHBIA amnmapar u3y4aemMoro paszjena (U3NKH |
COTIPOBOK/IATh BBICTYIJICHUE TMPE3CHTAIMEH ¢ y4ETOM OCOOCHHOCTEH
ayAUTOPUN CBEPCTHUKOB.
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