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MNOSICHUTEJIbHAS 3AITUCKA

[lporpaMma no (u3nke Ha ypOBHE OCHOBHOrO 0OuIEro 00pa3oBaHHsS COCTABICHA HA OCHOBE
noJOKeHnH U TpebOBaHMil K pe3y/IbTaraM OCBOeHHs Ha 6a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHOH
nporpammel, npectasierssx 8 ®IOC 000, a Takke ¢ yu€ToM (eaepanbHOH pabodeil MporpaMMEl
gocruTaHus 1 KoHLENMK npenojaBanns yyeOHoro npeamera « DU3HKa.

Conepanue nporpaMMbl Mo (HM3MKe HANpaBleHO Ha (POPMHPOBAHHE ECTECTBEHHO-HAYYHOM
rPAMOTHOCTH OOYYAIOMXCS M OPraHH3alMio H3yueHus (UMK HA JCATEIbHOCTHOH OCHOBE. B
nporpaMMe 1o (pM3MKE YYHTHIBAIOTCS BO3MOJKHOCTH yd4eGHOTO mpejMeTa B peanusaldH TpeOoBaHHil
®IOC 000 K mniaHAPYeMbIM JIHYHOCTHBIM H METampeMEeTHBIM pe3yibTaraM OOydYeHHs, a TakikKe
MEKIIPeIMETHBIC CBA3H ECTECTBEHHO-HAy9YHBIX YYEOHBIX IpPEIMETOB Ha YPOBHE OCHOBHOTO 00mero
oOpazoBaHHs.

[IporpaMma 10 (pU3MKe yCTAHABAMBACT pacrpe/ieneHHe yueGHOro MaTeprana 1o rofaM ooyueHus
(mo KJaccam), npearaeT IPHMEPHYIO [OCIEI0BATENbHOCTh M3YYCHUS TEM, OCHOBAHHYIO Ha JIOrHKe
pa3BHTHS MPEIMETHOTO COJePKaHus U yIETe BO3PACTHBIX 0COOEHHOCTEH 00y HalOIIHXCS.

[lporpamma 10 Qu3uke pazpaboTaHa ¢ LENbI0 OKA3aHHS METOAMYECKOH MOMOIIM YIHTENO B
co3aunu pabodeil MporpaMMBI [0 y9eOHOMY MpeMeTy.

DusuKka ABISETCS CHCTEMOOOPasyIOUIHM Ul eCTeCTBEHHO-HAYYHBIX YYEeOHBIX MpPEMETOB,
NOCKOJIBKY (DM3HUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB H ABEHMUIA, H3ydaeMbIX XHMHEH, OHOJIOTHEH,
acTpoHOMHMell W (u3nueckoll reorpadueii, BHOCHT BKIAJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHPa,
npejocTasiseT Hanbollee sCHblE 00paslbl NPUMEHEHHS HAy4HOr0 METO/A MO3HAHHSA, TO CTh cnocoba
MOJIY4eHUS IOCTOBEPHBIX 3HAHHH O MHpE.

OjHa W3 rIaBHBIX 3a1ad (GH3Hdgeckoro 00pa3oBaHus B CTPYKType obmero obpazoBaHms COCTOHT B
(hOPMHPOBaHMM ECTECTBEHHO-HAYYHOIH I'PAMOTHOCTH M MHTEPECa K HayKe Y 00yHalomHX .

M3yuenne  ¢u3uku Ha  06a30BOM  ypOBHE  MpPEANONAracT  OBJANCHHE  CJICAYIOLIHMH
KOMIIETEHTHOCTSMH, XapaKTePH3YIOLIHMH €CTECTBEHHO-HAY4HYI0 IPAMOTHOCTD:

e HAY4YHO OOBACHATH SBICHHS.

e OLEHWBATHL U MIOHAMATh OCOOEHHOCTH HAYYHOTO HCCJICIOBAHNS;

e WHTEPIPETHPOBATH [aHHbIE W MCIOJIb30BaTh HAYYHbIC A0KA3aTEIbCTBA I MOTYYEHHS
BBIBO/IOB.

Lleam m3ydenns GM3MKH HA YPOBHE OCHOBHOTO 00uero obpasosanus onpezaenens B Konuenuun
npenojapanns yueGHoro npeamera «®usuka» B o0pasoBaTelbHbIX OpraHmsaumsx Poccuiickoi
®ejlepalny, peaTU3yIONMX OCHOBHBbIE 061Ie00pa3oBaTelbHbIE NPOrPaMMbl, YTBEPKAEHHOH pelIeHHEM
Kosuterun Munucrepersa npocsemienus Poccuiickoit ®eneparu (nporokon ot 3 gexabps 2019 r. Ne
[TK-4BH).

Lean uzydennsn GpusHku:

o npuobpeTeHHe HMHTEpPeca M CTPEMJICHHS OOYYAIOLWIMXCS K HAyYHOMY H3YUCHHIO HPHPOZLI,
pa3BHTHE HX HHTE/IEKTYATbHBIX U TBOPYECKHX CIIOCOOHOCTEIH;

e«  pa3sBMTHE MPE/CTABJICHHMI O HAYYHOM METOJIE NO3HAHHS U (JOPMHPOBAHHE HCCIIC/IOBATENLCKOTO
OTHOIICHHS! K OKPYKaIOLIHUM SBJICHHAM;

« (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS Kak pe3y/bTaTa H3y4eHHs OCHOB CTPOCHHS MaTepHH
¥ (yHIaMEeHTaTbHBIX 3aKOHOB (DH3HKH;

o (opMHpOBaHHE MPEACTABICHWH O POIH (U3MKH Ul PasBUTHA JPYTHX €CTECTBEHHBIX HAyK,
TEXHHUKH W TEXHOJIOTHI;

pasBUTHE MpeJACTABICHHH O BO3MOXKHBIX cepax Oyaywuedl npopecCHOHATLHOM AEATENbHOCTH,
CBSI3aHHOM ¢ (PM3UKOH, I0JrOTOBKA K JajlbHelIeMy 00y4eHHIO B 9TOM HANPaBJICHAH.

JlocTHKeHHe JTHX Ieseil MporpamMMbl 110 (u3nke Ha YPOBHE OCHOBHOrO o0mero oOpasoBaHHs

o0ecreunBaeTCs peleHHeM Clie/IyIOIIHX 3a1aY:

o npuoOpeTeHHE 3HAHWH O JHCKPETHOM CTPOCHHH BEIIECTBA, O MEXAHMYECKHX, TEIUIOBBIX,

3JIEKTPHYECKHAX, MArHUTHBIX W KBAHTOBBIX SIBJICHUSAX]



o npuoGpeTeHHE YMEHHH ONHCHIBATH H OOBACHATL (U3UYECKHE ABJICHHA C HCIONb30BAHHEM
MOJIy4eHHbIX 3HAHHUH,

¢ OCBOGHHE METOJOB pelleHHs MpOCTEHIIMX PacuéTHBIX 3a1ady ¢ HCIIONb30BaHHEM (QH3HYECKHX
Mo/le/1ell, TBOPYECKHX M TPaKTHKO-OPHEHTHPOBAHHBIX 3a/1a4;

e pasBMTHE YMEHMil HAOMOXATh NPHPOHbIC ABICHHS M BHIONHATH OIBITH, Ta0OPaTOPHBIE
paGoThl ¥ 3KCMIEPHMEHTATbHBIE HCCIICA0BAHUS C HCTO/Ib30BAHUEM H3MEPUTEITBHBIX npudopos;

« ocsoenme npuéMoB paborsl ¢ uHbOpMaumed (U3MYECKOro COACPKAHHA, BKIIOYAs
uH(pOPMAIMIO O COBPEMEHHBIX JOCTHKEHHAX (U3HUKH, AHAIM3 M KPHTHYECKOE OLCHHBAHHE
UH(pOpMALIHH;

¢ 3HAKOMCTBO CO cdepaMH Tpo(eCCHOHAIBHON NIeSTeNPHOCTH, CBS3aHHBIMH C (H3HKOMH, H
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMH Ha IOCTHKECHHAX (PH3HHECKOH HAYKH.

Ha u3yuenne ¢usnku (6a30Bblii YpOBEHb) HA YPOBHE OCHOBHOTO obuiero oOpa3zoBaHHs OTBOAUTCS
238 yacos: B 7 Kkiacce — 68 yacos (2 uaca B Hememo), B 8 kiacce — 68 yacos (2 4aca B HeJel0), B 9
Kiacce - 102 yaca (3 yaca B HEJIeNO).

[Npenaraemslii B mporpamMme 10 ()H3MKe TepedeHb 1abopaTopHBIX paboT W OMBITOB HOCHT
peKOMEH/IaTe/ bHbIH XapakTep, Y4HTeNb JeaeT BhIOOP MPOBEJCHHS 1ab0paTOPHBIX paboT ¥ OMBITOB €
VUETOM HMHIMBHAYQIbHBIX OCOOeHHOCTEH OOy4alOmMXCs, CIHCKA JKCIEPAMEHTAIBHBIX 3a/IaHui,
upejnaraeMblX B paMKaX ~ OCHOBHOTO  [OCYJAapCTBEHHOTO — 9JK3ameHa 10 usuke.
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COAEPKAHHUE OBYUYEHHUSA 9 KJIACC

Pasaen 8. MexanH4YecKHe SIBJICHHH.

Mexannueckoe aBwkenne. MartepuaibHas Touka. CucreMa orcuéra. OTHOCHTENBHOCTH MEXaHHYECKOTO
aBWKeHHs. PaBHOMepHOe TIpsMoONMHEHHOe ABWKeHWe. HepaBHOMepHOe mNpAMOIHHEHHOE BH)KEHHE.
Cpennss ¥ MrHOBEHHAs! CKOPOCTH Tella TPH HEPABHOMEPHOM JIBHKEHHH.

Vekopenue. PapHoyckopeHHOE psAMoHHeiiHoe aBwkenne. Coboanoe nagenue. OnpiTel ["anumes.
PaBromepHoe JBKeHHE 1O OKpYyXKHOCTH. [lepron u wactora obpaenus. JluneliHas H yriaoBas CKOPOCTH.
LlenTpocTpeMHTEIEHOE YCKOPEHHE.

[Tepeerii 3akon HeiotoHa. Bropoii 3akon Heiotona. Tpetnit 3akon Heiotona. lpuniun cynepno3unuu
CHIL.

Cuaa ynpyroetu. 3akoH [N'yka, Cuiia TpeHHs: CHIa TPEHHS CKOJIbKEHHS, CHJIA TPEHHS [10KOs, JIPYTHE BHIIbI
TPEHHSL.

Cuna TSOKECTH M 3aKOH BCEMHPHOIO TATOTEHHA. YCKOpeHue cBOOOAHOro najneHus. /[BH)KEHHE MiaHeT
Bokpyr Connua. [TepBas kocMHueckas ckopocTb. HeBeCOMOCTD H NEPErpy3KH.

PagHOBecue MaTepHATFHON TOUYKH. AGCOMOTHO TBEPAOE Teno. PaBHOBecHE TBEPIOTO Tella ¢ 3aKPeTUIEHHOM
0cbI0 Bpamenns. MoMeHT cuiibl. LIeHTp TshkecTH.

Umnyise Tena. M3menenue wmmmynbca. Mmmynbe cuibl. 3akoH COXpaHEHMS MMMyibca. PeakTHBHOE
JIBHKEHHE,

Mexanuyeckas paboTta ¥ MOIIHOCTB. PaboTa CHII TSIKECTH, YTIPYTOCTH, TpeHus. CBs3b SHEPIuH U paboThI.
[MoteHnuaibHas HEPrus Tela, MOJHATOTO Hal MOBEPXHOCTHIO 3eMiH. IloTeHIHaTbHAS SHEPrus CXKATOMH
npyxunsl. Kunetnueckas sHeprus. Teopema 0 KHHETHYECKOH SHEPrUH. 3aKOH COXPaHEHHs MEXaHHYECKOH
IHEpPIruu.

emoncmpayuu.
1.  HabGmonenne MeXaHU4eCKOro ABHKCHHA T€/la OTHOCHTE/IbHO Pa3HBIX TEJ OTCHETA.

2.  CpaBHenue nytell ¥ TPAGKTOPHH JBHKEHHs OZHOIO H TOr0 K€ Tejla OTHOCHTEIbHO Pa3sHbIX

TeJl OTCUETA.

3. H3MepeHne CKOPOCTH H YCKOPEHHS MPSIMOIHHEHHOTO JABHIKEHHS.

4. MHccnenoraHue MPH3HAKOB PaBHOYCKOPEHHOTO JBHKEHHS.

5. HabGmonenwne ABUXKEHUS Tela MO OKPYKHOCTH.

6. HaGmonenue MexaHHYeCKHX ABIICHHI, MPOUCXOMAIINX B cucTeMe oTcuéTa «Tenexka» npu

€& paBHOMEPHOM U YCKOPEHHOM JIBHJKCHHH OTHOCHUTENLHO KabuHeTa (pH3HKH.

7. 3aBUCHUMOCTb YCKOPEHHS TeJia OT Macchl Tejla U JICHCTBYIOLIEH HA HErO CHJIBL.

8. HabmoneHue paBeHCTBA CUJl IPH B3aUMOJICHCTBHH TEJl.

9. M3meHeHue Beca Tena MPH YCKOPEHHOM JIBHIKEHHH.

10. [lepenaua uMITysTbca ITPH B3aUMOJIEHCTBHH TEJL.

11. TIpeoGpazoBaHus IHEPTUH MPH B3aUMO/ICHCTBHH TEl.

12. CoxpaHeHHE UMIYJIbCa IPH HEYNIPYTOM B3aHMOICHCTBHH.

13. CoxpaHeHHe HMIYjbca NpH abCOIIOTHO YNIPYroM B3aHMO/ICHCTBHH.

14. Habmioaenue peakTUBHOTO JBHIKEHMS.

15. CoxpaHeHHe MEeXaHHWYEeCKOH 3HEpruH MpH CBOOOTHOM MaICHHH.

16. CoxpaHeHHe MeXaHHUYECKOI 3HEPTrHH IIPH JBHKEHHUH TeJla 10J1 JIeHCTBHEM MIPYIKHHEL.
Jlabopamopnsie pabomsl u onbvimel.
1. KoncrpyupoBanHe TpakTa [Ulsl pa3roHa W JaibHEHIIEro paBHOMEPHOIO JBHIKCHHS LIAPHKA
HITH TEJIEKKH.
2. Onpenenenne cpeaHeil CKOPOCTH CKOJbKEHHS Opycka HIH JBHXKEHHMs IIApHKa [0
HaKJIOHHOH IUIOCKOCTH.
3.  OnpejeneHWe yCKOpeHHs Tejla TIPH PABHOYCKOPEHHOM [IBHDKEHHH T0 HAKJIOHHOH
IJIOCKOCTH.
4. WccnenoBaHue 3aBHCHMOCTH IYTH OT BPEMEHH IIPH PaBHOYCKODEHHOM JBMKEHHH O0e3
Ha4aJIbHOH CKOPOCTH.



5. Ilposepka rumoTesbl: €CIM MPH PaBHOYCKOPEHHOM JBWKeHMM Oe3 HavalbHOH CKOpOCTH
MyTH OTHOCATCH KaK psl HEYETHBIX 4YHCE, TO COOTBETCTBYIOIIHE IPOMEKYTKH BpEMEHH
O/IHHAKOBHI.
6. HMccnenosanne 3aBHCHMOCTH CHITBI TPEHHS CKOIBKEHHS OT CHITBI HOPMATBHOTO JIaBIICHHS.
7. Onpenenenne ko3hGHUHEHTA TPEHHS CKOIBKEHHUS.
8. Omnpeznenenuie KECTKOCTH NPYKHHBI.
9.  Onpeznenenne paGoTbl CHIIbI TPEHHS IPH PABHOMEPHOM JIBHJKCHHH TeJla N0 FOPU30HTAIbHOM
[IOBEPXHOCTH.
10. Omnpenenenre paboOThl CHIIBI YOPYFOCTH NpH MNOABEME TIpy3a ¢ HCIOIB30BAHHEM
HEMOJIBMKHOTO W MOBHKHOTO OJI0KOB.
11. W3yuyeHue 3aKOHA COXpAHCHHS YHEPIUH.
Pa3znen 9. Mexannueckne Kojebanns H BOJHBL
Konebareapuoe nBmkeHue. OCHOBHBIE XapaKTEpPHCTHKH KojeOaHMI: NEpHOJ, 4YacToTa, AMIUIMTY/A.
MartemaTuyeckuit ¥ nNpyKUHHbINA MasTHUKY. [IpeBpalienue sHepruu npu KonedaTeabHOM JIBHIKEHHH.
3aryxawomue kosneOanus. BeinyxkaeHnbie kojeOanus. Peszonmanc. Mexanuueckue BosiHbL. CBoiicTBa
MeXaHW4ecKHuX BOJH. [1posonbHbIe W monepevyHbie BOJIHBL. J[JTHHA BOJTHBI H CKOPOCTH €€ paclpoCTpaHeHHS.
MexaHudecKie BOJTHBI B TBEPIOM Telle, CeHCMHUYECKHE BOJHBL.
3ByK. ' poMKOCTB 3ByKa ¥ BbicoTa ToHa, OTpakenue 3Byka. Mu(ppa3Byk U yabTpasByK.
Jemoncmpayuu.
1. HabGmonenune xonebanuii Te noj AefiCTBHEM CHIIBI TSDKECTH M CHJIBI YIIPYTOCTH.
HaGmronenue konebanuii rpy3a Ha HUTH M Ha MPY)KUHE.
HaGmoenne BEIHYKICHHEBIX KoleOaHuit H pe3oHaHca.
PacripocTpanenne MpoI0IbHEIX | MONEPEYHBIX BOIH (Ha MOJIEIH).
HaGmoaeHne 3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTHYECKHIi pe30HaHC.
Jlabopamopnsie padomesr u onsimol.
1.  Onpeaenenue 4acTOTh! M NEPHOA KOJeOaHHH MATEMATHYECKOIO MAsSTHHKA.
2. Ompenenenue 4acToThl U MepHOAA KoyleOaHUH NPYKHHHOIO MasiTHHKA.
3. MHccnenoBanne 3aBHCHMOCTH NepHOAa KojaeOaHHH MOABEMIEHHOTO K HHTH Ipy3a OT JJIHHEI
HHUTH.
4. Hccnenosanue 3aBHCHMOCTH Neprojia KoebaHuii NpyKHHHOIO MasiTHHKA OT Macchl Irpysa.
5. IlpoBepka He3aBHCHMMOCTH nepHoaa KonedaHWil rpysa, MOABEIIEHHOTO K HHTH, OT MacChl
rpysa.
6.  OmBITEL, AEMOHCTPHPYIONIHE 3aBHCHMOCTH MepHOAA KoeOaHuH NPYy/KHHHOIO MasTHHKA OT
MAacChl Ipy3a U JKECTKOCTH IPYIKHHBL.
7. HW3mepenue yckopeHus cBOOOAHOrO naaeHHs.
Paznea 10. eKTpoMaruuTHOE M0J1€ H 3J1eKTPOMATHATHBIE BOJIHBL.
DNEKTPOMArHUTHOE Mone. DneKTpoMarHuTHble BoaHbl. CBoiicTBa snekTpoMarHuTHBIX BOaH. [llkana
3/1eKTPOMarHUTHLIX BOJH. Mcnonb3oBanue 31€eKTpOMarHMTHBIX BOJIH /U1 COTOBOI CBSI3H.
JnekTpoMarHuTHas npupoja ceera. CkopocTh cBeta. BorHOBEIE CBOFCTBa CBeTa.
Hemoncmpayuu.
1. CpoiicTBa 3MEKTPOMArHHTHBIX BOJIH.
2.  BonHoBbie CBOKCTBA CBETA.
Jladopamopnsie pabomsl u onsimet.
1. H3yuenue CBOHCTB 31€KTPOMArHUTHBIX BOJIH C IOMOIIBI0 MOOKILHOrO TenedoHa.
Pasnea 11. CBeToBbI€ SIBJIEHHSI.
Jlyuesast mozens ceeta. Mictounuku ceera. [IpsMonuneiinoe pacripocrpanenue cseta. 3armenus ConHna u
Jlynsl. Orpaxenue csera. [1nockoe 3epkasno. 3aKkoH OTpaKeHHs CBeTa.
[Ipenomnenue cBera. 3akoH npenomsienus ceera. [TosHoe BHyTpeHHee oTpakeHHe cBeTa. Mcnonb3oBanue
MOJIHOTO BHYTPEHHEr0 OTPAKEHUS B ONTHYECKHX CBETOBOAX.
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JIunuza. Xoa nyweii B nunze. Onruueckas cucrema oroanmapara, MEKpockona u Tejieckona. [1a3 xak
onTHYeckas cucrema. BIn3opykocTsh H 1a1bHO30PKOCTb.
Pasnoxkenne Genoro ceera B crekTp. OnbiTel HetoToHa. CroxkeHHe CIEKTpaibHBIX [BETOB. J(Hcnepcus
CBeTa.
emoncmpayuu.
1. TlpamonuHeliHOE pacnpoCTpaHEeHHE CBETA.
OTtpakenue cpera.
[Tonyyenue u3oOpaxeHuii B IJIOCKOM, BOTHYTOM H BBIITYKIIOM 3€pKaJiax.
[Ipenomienue ceera.
OnTH4ecKui CBETOBOL.
Xoa syueii B cobuparonieit IHH3e.
Xo/ J1y4eii B pacCceHBarolIeH THH3E.
[MTony4enne H306paKeHUH C TOMOIIBIO JIHH3.
[NpuHuHMn AelicTBUs GoToannapara, MEUKpOCKOMNa U TeJIeCKomna.
Mojiens riasa.
Paznoxenne Genoro ceeTa B CIEKTP.
12. [lomyuenue Genoro cBeTa MpH CJI0KEHHH CBETA Pa3HBIX [IBETOB.
JlabopamopHvie pabombl u onsimsi.
1. HWccneaoBanue 3aBHCUMOCTH YTJIa OTPAKEHUS CBETOBOTO Jiyya OT yIJia MaJCHHs.
2. W3yuenune XapaKTepHCTHK H300pakeHus IIPEJMETa B IIIOCKOM 3epKale.
3. UccnenoBanue 3aBHCHMOCTH yIJia IPEJOMJIEHHS CBETOBOrO Jyda OT yria HajJcHHs Ha
rpaHuIle «BO3IYX—CTEKIIOY.
[Tonryuenue n3o0pakeHHii ¢ TOMOIIBIO COOUPAIOLIIEH JIHH3EL
Onpenenerne HOKYCHOTO PaccTOSHHS M ONITHYECKO#H CHIIbl COOMPAIOLIEH JIHH3BI.
OnbITHI 10 pa3nokKeHHIO O6e0ro cBeTa B CIEeKTP.
OmbIThl MO BOCHPUATHIO IIBETA IPEAMETOB IPH HX HaO/I0ICHHH Yepe3 BETOBbIE QUIBTPBL.
Paszzaea 12. KBanroBbie siBJIEHHS,
Onbithl Peseppopaa u mianetapHas Mojenb atoma. Moaens atoma bBopa. Menyckanne W moriomenue
csera atromMom. KBauThl. JInHeHvaTsie CIEKTPEI.
PaauoakTHBHOCTh. Anbda-, Geta- u ramma-uzmydenns. Ctpoerne atomHoro sapa. Hyknonnas mozesns
aromuoro sapa. Msoronsl. PagioakTuBHEle npeBpauienus. Ilepuoa nonypacnana aTOMHBIX €.
SlnepHble peakuuy. 3aKOHbI COXPAHEHHS 3apAA0BOr0 H MacCOBOTO 4MCell. DHEPrus CBi3H aTOMHBIX SEp.
CBs13b Maccsl ¥ sHeprud. Peakuuu cuntesa u fenenns saaep. Merounukn snepruu CosHba H 3BE3.
Slnepuas srepreTuka. JleficTBHS paJHOAKTHBHBIX H3JIy4eHHI HA JKHBBIC OPraHU3MBL.
Aemorncmpayuu.
1. CnexTpbl H3JIy4€HHS H MOTJIOLICHHS.
2. CnekTpsl pa3JIHYHBIX ra30B.
3. Cnektp BozOpO/A.
4. Habmoaenune TpekoB B kamepe Buibcona.
5.  Pabora cu4éTYHKa HOHH3HPYIOLIUX W3TydeHHIA.
6. Permcrpanus u3jy4eHHs TPHPOIHBIX MUHEPAIOB H IIPOIYKTOB.
Jlabopamoprvie pabomsl u onvimol.
1. HabmojeHue CIIONIHBIX ¥ IMHEHYATBIX CIIEKTPOB H3Ty4CHHS.
2. WccrnemoBanue TPEKOB: HM3MEPEHHE SHEPrHH HacTHIBI 1O TOPMO3HOMY mOyTH (1o
dbororpadusiv).
3. W3mepenne pagnoakTUBHOTO (oHA.
MMosropuTeabHo-0600mAaKmMuii MOAYIb.
[ToBTOpHTEIbHO--0600MAI0NIHI MOLY/Ib MPeIHA3HAYEH /Ul CHCTEMATH3AUMH B 0000LICHHS IPEIMETHOTO
COIEPKAHHUS | ONbITA AEATENBHOCTH, TPHOOPETEHHOTO MPH H3YIEHHH BCEro Kypca (M3HKH, a Takke Juid
[IOrOTOBKH K OCHOBHOMY OCYapCTBEHHOMY 3K3ameHy mo ¢u3uke it 00ydalomuxcs, BoIOpaBIIHX 3TOT
yueOHbIi NpeaMeT.

© PNV AW

[
= O

N o ou s



[lpy M3y4eHHUH AAHHOIO MOIY/S PEaTH3yIOTCS M CHCTEMATH3UPYIOTCS BH/bl JEATEIbHOCTH, HAa OCHOBE
KOTOpBIX OOecreyuBaeTcs AOCTHKEHHE NpeJIMEeTHBIX H MeTanpeJMeTHBIX IIaHHPYeMBIX pe3ylIbTaToOB
oOyueHusi, HopMHpYETCs eCTeCTBEHHOHAyJHasi TPaMOTHOCTh: OCBOGHHE HAYYHBIX METOJ0B MCCIIE/I0BaHHUS
SBJICHHH I[PHPOJILI M TEXHHWKH, OBIAJCHHE YMEHHSMH OOBACHATH (M3MYECKHE SBICHHUS, NPHMEHSS
MoJyYeHHbIe 3HAHUS, PellIaTh 3aa49H, B TOM YHCJIE KAUECTBEHHbIE H IKCIIEPUMEHTAIIbHBIE.
[TpHHUMNHATILHO JICSATETbHOCTHBIH XapakTep JAHHONO pasjena peaqH3yercss 3a C4€T TOro, 4ro
o0y4atoluecs BbIIOIHSIOT 3a/IaHus, B KOTOPBIX UM Npe/laraeTcs:
Ha OCHOBE MOIYYeHHBIX 3HaHHI Pacrno3HaBaTh U HAyYHO OOBACHATH (PU3MUYECKHE ABICHHA B OKpYKaroIeH
MPUPOJIe U TIOBCETHEBHOMH JKH3HH,
MCI10/1b30BaTh HAYYHBIE METO/Ib! HCCIIC0BAHUS (PU3HUECKAX ABICHHH, B TOM YHCIIE Ul IIPOBEPKH THIIOTE3
M M0JIy4eHHSs TEOPETHYECKHX BbIBOJIOB;
00BACHATH HAy4YHbIe OCHOBBI Hanbosee BaKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJIOTHi, HampHMEp,
[IPAKTHYECKOr0 MCIO/Ib30BAHUS PA3IHMYHBIX HCTOYHHKOB JHEPrMH HA OCHOBE 3aKOHA NPEBpALICHHA H
COXpPaHEeHHsl BCeX U3BECTHBIX BHIOB SHEPIHH.



IJIAHUPYEMBIE PE3VJIBTATbhI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE

OCHOBHOI'O OBIIETO OBPA30OBAHUSA

M3ydenne (U3MKM Ha YPOBHE OCHOBHOTO o0mero o0pa3oBaHMsl HANpaBieHO HA JOCTHIKEHHE

JIMYHOCTHBIX, METANTPEAMETHBIX U MPEAMETHBIX O6pa3083TCJleI>IX PE3YJIbTATOB.

B pesyibrate u3ydeHus (DM3HKH Ha ypOBHE OCHOBHOro obmero obpasosanus y oOydaiomierocs

OyayT c(OpMHpPOBaHbI CIICAYIOIIHE THYHOCTHBIE PE3Y IbTaThl B YACTH:

1) HATPHOTHYECKOI0 BOCIIHTAHMSA:

— MPOABIEHHE HHTEPECA K HCTOPHH H COBPEMEHHOMY COCTOAHUIO POCCHICKO# (r3n4ecKoil HayKH;

— LEHHOCTHOE OTHOIIEHHE K AOCTHKEHUSIM POCCHHCKHX YUEHBIX--(DH3HKOB;

2) rpakIaHCcKOro H JyX0BHO-HPABCTBEHHOI0 BOCIHTAHHS:

— FOTOBHOCTH K AKTHBHOMY YHaCTHIO B 0OCYX/JIECHHH OOLIECTBEHHO 3HAYMMBIX H ITHYECKHX NpobIeM,
CBA3AHHBIX C MPAKTHYECKHM MPHMEHEHHEM JOCTHKEeHUI QU3HKH;

— 0CO3HAHHE Ba)KHOCTH MOPAJIbHO--3THYECKHX NPHHIMIIOB B ACATEILHOCTH Y4EHOTO;

3) 3¢TeTH4YeCKOr0 BOCHHTAHHS:

— BOCHPHATHE CTETHYECKHX KauecTB (PH3HYECKOiH HAyKn: e€ rapMOHHYHOI0 NOCTPOCHHS, CTPOrOCTH,
TOYHOCTH, JIJAKOHHYHOCTH,

4) UEHHOCTH HAYYHOI0 NO3HAHHS:

— OCO3HAHHE LEHHOCTH (PU3UYECKOH HAYKH KaK MOIIHOrO MHCTPYMEHTA MO3HAaHWA MHPA, OCHOBBI
pa3sBUTHS TEXHOJIOTHH, BAXKHEHIIEH COCTABISAIOIIEH KYIbTYpbI;

— pa3BHTHE HAYYHOMH MOO03HATEIbHOCTH, HHTEPECA K HCCIE/I0BATENIbCKOM ACATE/IbHOCTH;

5) opMuEpOBAHNS KYJbTYPHI 310POBbsI H SMOMHOHAJILHOI0 OJaronory nsi:

— OcO3HaHHME IeHHOCTH Oe3omacHOro ofpas3a JKM3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BAKHOCTH mNpaBuj 0e30MacHOr0 MOBEACHHS HAa TPAHCNOPTE, Ha JOporax, ¢ 3JIEKTPHYECKHM H
TEII0BbIM 000pPY/I0BAHHEM B JIOMAITHHAX YCIOBHUSIX;

— ¢(OpMHPOBAHHOCTH HaBbIKA pepIeKCHH, MPH3HAHKE CBOETO MpaBa Ha OMIAOKY W TAKOro e npasa y
APYroro 4esoBexa;

6) TPY10BOro BOCIHHTAHHSN:

— aKTHBHOE Y4acTHE B pELICHHM [PAKTHYECKHX 3a7ad (B pamMKax CeMbH, 00pa3oBare/bHOH
OpraHM3alluK, TOpO/a, Kpas) TeXHONOrHYecKoil W COUMaILHON HANpPaBIeHHOCTH, TPEOYIOMHX B TOM
yuciie U PU3HYECKUX 3HAHHH,

— MHTEPEC K NPaKTHYECKOMY H3Y4eHHIO Ipodeccuii, CBA3aHHbIX ¢ (U3UKOIi;

7) IK0.10rH4eCKOr0 BOCHHTAHHS:

— OpHEHTAlLMs Ha MpUMeHeHHe (PH3MYECKUX 3HAHMI [N PelleHHs 3a7a4 B 00/1aCTH OKpYKarowieH
cpeJibl, NJaHUPOBAHHS TOCTYIIKOB H OLEHKH HX BO3MOKHBIX MOC/IEACTBHIT /UIS OKPYKAIOLICH CPE/IbI;

— Oco3HaHue r100aIpHOr0 XapakTepa K0I0rH4eCKUX NpodieM U MyTeH HX pelieHHs;

8) ajanTanul K H3MEHSIIOIMAMCS YCJI0BHAM CONHAILHOIN H IPHPOIHOI Cpelbl:

— noTpeGHOCT BO B3aUMOJEHCTBMH IPH BBINOJTHEHMH MCCIENOBAHHH W NPOEKTOB (YH3HUECKOlH
HAIPaB/JIEHHOCTH, OTKPLITOCTD OMBITY U 3HAHUSAM JPYTHX]

— MOBBIIIEHHE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pe3 MPaKTHYECKYIO IeATeTbHOCTD,

— notpedbHOCTh B (JOPMHPOBAHHH HOBLIX 3HAHHH, B TOM 4YHCIE (DOPMYIMPOBATH HICH, INOHATHSA,
rUrnoTe3bl 0 GpU3nYecKuX 00BEKTAX U SABICHUSAX,

— oco3Hanue Je(UINTOB COOCTBEHHBIX 3HAHUH H KOMITETEHTHOCTEl B 061acTH (U3HKH:

— [TAHKPOBAHUE CBOETO Pa3sBUTHS B MPHOOPETEHHH HOBBIX (DM3MYECKHX 3HAHHUM,

— CTpeM/eHMe aHATH3UPOBaTh M BBIABIATL B3AHMOCBA3M IPHPO/bI, 0OMECTBA H SKOHOMHKH, B TOM
YMCIIe ¢ HCIOJIb30BaHHEM (DPH3HYECKHX 3HAHHI,

— OLEHKA CBOMX /EHCTBHH C Yu&TOM BIHMSHHsS HA OKPYKAIOLIYI0 CPeIy, BO3MOXHBIX IT00AIbHBIX
TOCTIEACTBHUIA.



METAIIPEIMETHBIE PE3YJIbTATDI

B pesy/israTe OCBOEHHs MPOrpaMMbl Mo (H3MKe Ha ypOBHE OCHOBHOTO ofmero obpasoBaHus y
obyuaromerocst 6yayT cOpMHPOBAHBI MeTanmpeAMeTHbIe Pe3yJIbTaThl, BKIIOYAIOIIHE MO3HABATE/ILHEIE
yHHBepcaibHble ydeOHble JACHCTBHSA, KOMMYHHKATHBHBIC YHMBEpPCAIbHbIE Y4eOHbIC JCHCTBHA,
pery/isTHBHbIE YHHBEpCAbHblE yueOHbIE ICHCTBHS.

[Mo3naBarebHbIE YHHBEPCAIbHbIC YUeOHbIE 1eHCTBHSA

ba3oBble JJOTHYeCKHE JeHCcTBHNA:

BBISBIISITH M XapPaKTEPU30BaTh CyLIECTBEHHbBIC NPU3HAKH 00BEKTOB (ABJICHHI);

YCTAaHABIMBATbL CYLIECTBEHHBIH NPH3HAK KiaccH(UKaUMH, OCHOBaHMA Ui 00oOmeHHs H
CpaBHEHHSA;

BBISBIISIT  3aKOHOMEPHOCTH M MPOTHBOPEYHss B paccMaTpHBaeMBIX (akrax, [JaHHBIX H
HaOTI01eHHAX, OTHOCSAIINXCS K (PU3HUECKHM SBIICHUAM

BBISB/IATH IPHYMHHO--CIICCTBEHHbIC CBA3H NMpPH M3YYEHHH (U3MYECKHX SBJICHHH H NPOLECCOB,
JeJ1aTh BBIBOJIBI C HCTMO/Ib30BAHHEM JICYKTHBHBIX H WHIYKTHBHBIX YMO3aK/IIOUCHHUH, BBIJIBUTATh
FUIIOTE3BI O B3aUMOCBA3AX (PU3HYECKHUX BEIHYHH;

CaMOCTOSITEILHO  BhIOMparh crocod pemenus yueOHOH (u3HYecKoH 3azauu (CpaBHEHHE
HECKOIbKMX BapHaHTOB pelleHHs, BbIOOp Hambomee MOAXOISAIIETO ¢ Y4ETOM CaMOCTOATETBHO
BbI/ICJICHHBIX KPHTEPHEB).

basoBble Hec/1e10BaTEIbCKHE 1HCTBHA!

HCII0/Ib30BaTh BOMPOCH! KAK HCCIIEI0BATEIbCKHIl HHCTPYMEHT MO3HAHMS;

[POBOJMTH 110 CAMOCTOSTENBHO COCTABIEHHOMY ILTAHY OIBIT, HECIOXKHbIA (H3HIECKHI
IKCTIEpUMEHT, HeGOoIbIIOe HeCIeI0BaHHE (PU3HYECKOTO SBICHHS;

OIEHWBATh HAa TPAMEHHMOCTh W JOCTOBEPHOCTh MH(MOpMAIHIO, TMONYYeHHYI0 B XOze
HCCIIE/IOBAHNS WA SKCTIEPAMEHTa;

caMoCTOATENIbHO (hOpMyIHpoBaTh 0000LIEHHS H BHIBOALI 10 pe3yabTaraM MPOBEAEHHOrO
Ha0/110/1eHH, OTBITA, HCCIIEIOBAHUS;

MPOrHO3HPOBATH BO3MOXKHOE ajbHeiilee pa3BuTHE PU3MYECKUX POLIECCOB, @ TAKKE BbIIBUraTh
Mpe/NnoI0KeH:s 00 X Pa3BHTHH B HOBBIX YCIOBHSX H KOHTEKCTaXx.

Padora ¢ uadopmauneii:

PHMEHSTh Pa3THYHBIE METO/Ibl, HHCTPYMEHTBI M 3alpOChl MPH TIOMCKE M 0TOOpe HH(pOpMAIH
WJIM JAHHBIX C YYETOM MpeioKeHHON yueOHo# (hu3HYecKo 3a1a4u;

aHATM3MPOBaTh, CHCTEMATH3HPOBATh W MHTEPIPETHPOBATh MH(OPMAIHIO PA3IHYHBIX BHJIOB M
thop™m npeacTaBIeHHU;

CAMOCTOSITEIBHO ~ BBIOMpaTh  onTHManbHYR (opMmy mpencraBneHus HHQoOpMauuu M
HILTIOCTPHPOBATH pelIaeMble 3a/aud HECIOKHBIMA CXeMaMH, JMarpaMMaMH, WHOH rpadukoi u
X KOMOHHALUAMH.

KoMMyHHKATHBHbIE YHHBepCAIbHBIE y4eOHbie AeiicTBHM:

B Xole obCykaeHHs y4eGHOro Marepuana, pe3y/bTaToB J1abopaTopHbIX paboT W MPOSKTOB
3a/laBaTh BOMPOCHI 110 CyHIECTBY 00CYKIaeMO# TeMbl W BbICKa3blBATh HJICH, HALEICHHBIE HA
pelleHne 3a/1a41 | [o/UIepikanue 01aroxenaTe1bHOCTH O0IIeH s

COTIOCTABMATE CBOH CYKIEHHS C CYXKAEHHSMH IPYTHX YYaCTHHKOB AWainora, oOHapyXHBaTh
pasTHYAe H CXOJCTBO MO3HIIHMH;

BBIp@KaTh CBOIO TOUKY 3PEHHS B YCTHBIX M IHCHbMEHHBIX TEKCTaX;

nyGIMYHO MpPEICTABSATH PE3Y/IbTAThl BHIIOIHEHHOTO (U3HYECKOro OmbITa (IKCHECPHMEHTA,
MCCJICJ0BaHMS, MPOEKTA):

[OHMMATh M HCIONb30BaTh MPEHMYLIECTBA KOMAHJIHOH M HHJMBHIYalbHOH paboThl OpH
pelleHHH KOHKpeTHOH (hH3HuecKoii npobiemsl;



MPUHUMATh LEJIH COBMECTHOH JEsTeNbHOCTH, OPraHH30BBIBATL JACHCTBHA MO €€ JOCTHXCHHIO!
pactpesenaTs pojiH, 00CyKaaTh IPOIECChl M Pe3y/bTaThl COBMECTHOMH paboTbl, 0600mmaTH
MHEHHS HECKOJIBKHX JTHO/ICH:

BBITIOJTHATE CBOIO 9acTh paboThl, JOCTHIasd Ka4eCTBEHHOIO pe3y/ibTaTta Mo CBOEMY HallpaBlICHHIO
¥ KOOPAMHUPYS CBOH JEHCTBHSA C APYTHMH WICHAMH KOMAHBI

OlICHMBATL KAa4Y€CTBO CBOEro0 BKJaJa B OOIMMH MNPOAYKT IO KPHUTEPHSIM, CaMOCTOATEIbBHO
chopMyTHPOBAHHBIM YHaCTHUKAMH B3aHMO/ICHCTBUSL.

PeryasiTHBHbIE yHHBePCAIbHBIE y4eOHbIE 1eHCTBHS

Camoopranuszanus:

BBISB/ISTH MPOONEMBI B JKM3HEHHBIX M Yy4eOHBIX CHTyauusx, TpeOyroLHX IS peLICHH:
(hH3HYECKUX 3HAHUH,

OPUEHTHPOBATLCS B Pa3IMYHLIX MOAXOAAX HPHUHATHS PEIICHHH (MHIAMBHIYATbHOE, NPHHATHE
pEIeHns B TPYIIIe, TPUHATHE PEIICHHH IPYTINOi);

CaMOCTOSATETHFHO COCTABIATh AJITOPATM pelleHHs HH3HUYECKOH 3a1a9H WK IJIaHa HCCIIeI0BaHHs
¢ Y4ETOM HMEIOMXCA pPEeCypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH
npejjiaraeMblie BApHAHThI PELICHHIA;

nenath BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHHE.

CaMOKOHTPOJlb, IMOIMHOHAIbHBIH HHTE/LVIEKT:

7aBaTh aJ€KBaTHYIO OLIEHKY CHTYALMH H Ipe/ulararh IJ1aH €€ W3MCHEHHS,

OOBACHSTH MPHYHHBI JOCTHKCHHS (HEJIOCTHIKEHHUS) Pe3yJ/IbTaTOB ACATEIIbHOCTH, 1aBaTh OLCHKY
NpUOOPETEHHOMY OIIBITY,

BHOCHTb KOPPEKTHBbI B MAESTENBHOCTH (B TOM HHCIE B XOJ BBINIOJHEHHS (PH3HYECKOrO
MCCIIEIOBAHMS MM TPOEKTa) HA OCHOBE HOBBIX OOCTOATENBCTB, M3MEHHBIIMXCH CHTYAIHii,
YCTAHOBJIEHHBIX OMMOO0K, BO3HUKIIUX TPYAHOCTEI;

OLIEHHBATh COOTBETCTBHE Pe3yJIbTaTa e U YCIOBHIM;

cTaBuTh ce0s Ha MECTO JPYroro uYesioBeKa B XOJE CIIOpa MM JHCKYCCHH Ha HayuHYIO TEMY,
[HOHUMAaTh MOTHBBI, HAMEPEHHUS H JIOTHKY JIPYToro;

NPU3HABATL CBO& MPABO HA OMIMOKY NpH pemeHWH (PU3HYECKHX 3aad HIH B YTBEPKICHHAX HA
Hay4YHBIE TEMbI B TAKOE )K€ IIPaBo APYyroro.

INPEJAMETHBIE PE3YJIbTATDBI

K koniy ofyuenns B 9 Kiacce TpeaMeTHble pe3ynbTarThl Ha 6a30BOM ypOBHE JIOKHBI OTpaXarh
chOpMHPOBAHHOCTD Y 00YHAIOIIUXCS YMEHHMIL:

HCIIOJIB30BATh MOHATHS: CHCTEMA 0TCYéTa, MaTepuabHas TOYKa, TPAEKTOPHS, OTHOCHTEIbHOCTD
MEXaHH4YeCKOTo JIBHXKEHHS, neopmanns (ynpyras, IIacTHYecKas), TpEeHHeE,
IEHTPOCTPEMHTENBHOE YCKOPEHHE, HEeBECOMOCTh M TIEperpy3KH, LEHTP TSKECTH, abCOIOTHO
TBEP/I0E TeJI0, LEHTP THKECTH TBEPAOTO TeJa, PABHOBECHE, MEXAHHYECKHE KONCOaHHs H BOJIHbI,
3BYK., HH(Pa3BYK W YJIbTPasByK, ICKTPOMArHMTHBIC BOJIHBI, LIKAIA 3JCKTPOMArHHTHBIX BOJIH,
cBeT, GIH30PYKOCTb H JIATbHO30PKOCTb, CIEKTPhI HCIYCKAaHUs H MOIJIOWeHus, anbda-, bera- 1
raMma-H3J1y4eHus, H30TOMbl, AlepHas IHEPreTHKa;

pasTHuaTh  ABIeHHS (paBHOMEpPHOE H  HEPaBHOMEPHOE TNPSMOIMHEHHOE JBHIKEHHE,
PaBHOYCKOpEHHOE MpSMOJIMHEHHOe JBHXKEHHe, CBOOOAHOE TaJeHHe Tel, pPaBHOMEpHOE
JBIKEHHE 10 OKPYKHOCTH, B3aMMOJEHCTBHE Tes, PEaKTHBHOE MBHXKEHHE, KosebareibHOe
JBHKEHHE (3aTyxalolie M BBIHYKJICHHBIE KoneDaHHs), PE30HAHC, BOJHOBOE /BHIKCHHE,
OTpa’keHHe 3BYKa, MHPAMOJMHEHHOE pPaclpOCTPAHEHHE, OTPAKEHHE M MPEJIOMICHHE CBETa,
NOJHOE BHYTPEHHEE OTPKEHHE CBETa, pa3lokKeHHe Oenoro cBeTa B CHEKTP M CIIOKCHHE
CHeKTPaJIbHBIX L[BETOB, JMCIEPCHs CBETA, €CTECTBEHHas pPaJHOAKTHBHOCTh, BO3SHHKHOBEHHE



JTMHEHYATOro CHEKTPa U3/Iy4EHHs ) M0 OMMCAHHIO MX XapaKTepPHbIX CBOMCTB H HA OCHOBE OITBITOB,
JIEMOHCTPHUPYIOLIMX JlaHHOe (U3HYECKOe SBICHHE;

pacno3HaBaTh NMpPOSBICHHE H3YYECHHBIX (HM3MYECKHX SBICHHH B OKpYKalolleM Mupe (B TOM
yhcile (U3MYECKHE SBJICHWSA B TPHPOJE: NPHINBLEI M OTIMBEI, ABHKeHHe IuiaHeT CONHEYHOI
CHCTEMBI, PEaKTHBHOE JIBH)KEHHE JKHBBIX OPraHW3MOB, BOCHPHSTHE 3BYKOB JKHBOTHBEIMH,
3eMJIETpACEHHE, CEHCMHMYECKHE BOJIHBI, I[yHAMH, 3XO0, I[BeTa TeJ, ONTHYECKHE SBICHHS B
npupoae, OHOJIOrHYECKOe JECHCTBHE BHAMMOrO, YIbTPaQHOIETOBOIO M PEHTIEHOBCKOTO
H3JIy4€HHUH, €CTeCTBEHHbIH paJHOAKTUBHLIA (OH, KOCMHYECKHE JIy4H, paJHOaKTHBHOE
H3Jly4eHHE MPHPOAHBIX MHHEpPAIOB, JCHCTBHE paJHOAKTHBHLIX HM3IY4E€HHH Ha OpraHH3M
qesI0BeKa), TIPH 3TOM MEPEeBOJINTH NMPAKTHYECKYIO 3a7a4dy B y4eOHYI0, BBIIC/ISTh CYHIIECTBEHHBIE
cBOCTBA (MpU3HAKH) PH3NYECKUX ABICHHI;

OIMHMCBIBATh H3YYEHHBIE CBOHCTBA TeNl M (PU3HUESCKHE SBICHUS, UCIIOIb3YS (PH3HYECKHE BETHYHHBI
(cpeaHss M MrHOBEHHAs CKOpPOCTh Tejla [PH HEPaBHOMEPHOM [IBHKCHHH, YCKOPEHHE,
NepeMEeIleHHe, MyTh, YIJIOBa#d CKOPOCTb, CHIa TpPEHHA, CHJIAa YOPYIOCTH, CHJIa TSKECTH,
YCKOpeHHe CBOOOJHOrO MajeHHs, BeC Tela, HUMIIYJIbC Tejla, MMILYJIbC CHJIbl, MEXaHH4YecKas
paboTa W MOIIHOCTH, MOTEHIHAIbHAA SHEPrusi Teja, MOJHATOrO Hal MOBEPXHOCTHIO 3EMIIH,
MOTEHIHAIbHAS JHEPrus CKaToW NpPYKUHbI, KMHETHYecKas SHEeprus, IMOJHash MeXaHWuJecKas
JHEPrus, MepHOA M dYacToTa KoseDaHWH, JUIMHA BOJIHbI, I'POMKOCTb 3ByKa M BbICOTA TOHA,
CKOPOCTHL CBE€Ta, MOKAa3aTelb MNPEJIOMICHHS Cpeabl), NPH ONHCAHWHM NPAaBHIBHO TPAaKTOBATh
(hu3HYECKHii CMBICII MCIOJbL3YEMbIX BEIMYMH, 0003HAYCHHUS U €AMHHUIEI (H3HUYECKHUX BEJIHYHH,
Haxo/[uTh (OPMYJIBI, CBA3BIBAIOINIME JaHHYIO (DH3UYECKYIO BETHYHHY C APYTHMH BEIHYHHAMH,
CTPOUTH TPaMKH U3YYEHHBIX 3aBUCHMOCTEH (PU3HUECKHX BEITHIHH;

XapaKkTepu30BaTh CBOMCTBA Ten, (H3HYECKHe SBIEHHS M TPOLECCHl, MCIONb3YS 3aKOH
COXPAHEHHS JHEPrHH, 3aKOH BCEMHPHOIO TATOTEHHS, NMPHHLHI CYINEPIO3ULIUU CHII, TPUHLMUI
OTHOCHTENbHOCTH ["anunes, 3akonsl HplOTOHA, 3aKOH COXpaHEHHS HMITYJIbCA, 3aKOHBI OTPAKEHUS
U IPEJIOMJICHHs CBETa, 3aKOHbl COXPAHEHHs 3apsAl0BOr0 M MACCOBOTO HHCEN MPH SAEPHBIX
peakimax, OpH 3TOM [aBaTh CJIOBECHYIO ()OPMYJIHMPOBKY 3aKOHa M 3alMChiBaTh €ro
MaTeMaTU4YEeCKOe BhIPAKEHHE;

00bACHATb (PH3MYECKHE IPOLECCH M CBOMCTBA Tell, B TOM 9HCIE W B KOHTEKCTE CHTYaIlHi
MPaKTHKO-OPHEHTHPOBAHHOTO XapakTepa: BLIABIATh MPHYHHHO--CIIE/ICTBEHHBIE CBS3H, CTPOUTH
00bsiCHEHHE M3 2-3 JIOTHYECKHX IaroB ¢ OMopoi Ha 2-3 U3Y4YEHHBIX CBOHCTBA (PpU3MHECKHX
SIBJICHHH, (PU3NYECKUX 3aKOHOB MJTH 3aKOHOMEPHOCTEHH

peluarth pacuéTHble 3a1a4u (OMUPAIOLIHEcs HA CUCTEMY U3 2—3 YpaBHEHHIl), HCIOIb3ys 3aKOHBI U
(opmynbl, CBA3bIBaIOIIME (PU3MUECKME BEJIHYMHBI: HAa OCHOBE aHalM3a YCIOBHS 3aJa4u
3alnChIBaTh KPaTKOE YCJIOBHE, BBISBIIATH HEIOCTAIOIIHE MM H30BITOYHBIE JaHHBIE, BHIOMpATh
3aKOHBl W (opMyIbl, HEOOXOAMMBbIE JUIS pEINCHHs, NPOBOAWTH pacuyéTsl W OIECHHUBATH
PEATHCTHYHOCTD MOJYH4EHHOTO 3HaYeHUs (PU3HYECKOH BETHYMHBI;

pacro3HaBats NpoOJieMbl, KOTOpPbie MOKHO PELIHTh MNPH NOMOIIH (HU3HYECKHX METOIOB,
UCIIO/Ib3YSl OMMCAHME HCCIEN0BAHMA, BBIACAATb NPOBEPAEMOE INPEANONIOKEHHE, OIICHHUBATh
NPaBUIBHOCTh MOPSAJKA I[IPOBEICHHS HCCJIEIOBAaHUA, [€/1aTh BbIBO/bI, HHTEPIPETHPOBATH
pe3yibTarel HabToIeH| H ONBITOB;

IIPOBOJUTE OIBITEI 10 HaOMIOAEHHIO (U3UUYECKUX SBJIEHWH WIH (U3MYECKHX CBOMCTB Tel
(u3yyeHue BTOporo 3akoHa HblOTOHA, 3aKOHAa COXpaHEHHs IHEPrHH, 3aBHCHMOCTH MEPHOAA
Kose0aHuii PYKHHHOIO MasiTHHKA OT Macchl rpy3a H JKECTKOCTH NPYKHUHBI H HE3aBUCHMOCTb OT
aMILIHTY/Ibl MaablX KosieDaHMH, NpAMOJIMHEHHOE paclpocTpaHeHHE CBETa, pa3siolkeHHe Oeoro
CBETA B CHEKTP, H3yYEHHE CBOHCTB M300pakeHHs B IJIOCKOM 3€pKajle M CBOMCTB M300pakeHHs
npeaMera B coduparolmei 1uH3e, HaboJeHHe CIUIOMIHEIX W THHeHYaThIX CIIEKTPOB H3Ty4eHH):
CaMOCTOATETbHO COOMpaTh YCTAHOBKY W3 W30BITOWHOrO Habopa 060pyaoBaHHs, OMUCHIBATE X0
OMBITA M €r0 pe3yabTaThl, POPMYTHPOBATH BBIBOIBI;



MPOBOINTL MPH HEOOXOIAHMOCTH CEPHIO NPAMBIX H3MEPEHHH, Ompejesss CpeJHee 3HaYCHHE
u3MepseMoii BesnuuHbl (GoKycHOe paccrosHHe coOuparomeif auH3bl), 000CHOBBIBATH BBIOOD
crocoba u3MepeHns (M3MepUTeIbHOro npubopa);

MPOBOIATH MCCJIEJ0BAHHE 3aBHCHMOCTEH (M3HYECKHX BEJIMYHH C HCIOIB30BAHHEM IPSIMBIX
M3MepeHHii (3aBHCHMOCTB TTyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JIBHXKEHHH 0e3 HayalbHOM
CKOpOCTH, Meproia KonebaHuii MaTeMaTHYeCKOro MasTHAKA OT JUTHHBI HHTH, 3aBHCHMOCTH yrIija
OTpaKEHHsi CBETa OT yIJla MajeHHs M YIJa NpPEJOMJICHHS OT yrjla MaJACHHA). MIaHHPOBaTh
HCCICIOBAHUE, CAMOCTOATENBHO COOMpaTh YCTAHOBKY. (PMKCHPOBaTh pe3y/bTaThl MOJYYEHHOH
3aBHCHMOCTH (PH3MYECKHUX BeIMYHH B BH/E Tab1ull M rpaHKOB, J€1aTh BHIBO/IbI 110 pe3yjibTaTaM
HCCIIE/I0BaHHUS;

IPOBOZIUTH KOCBEHHBIE H3MEPeHHs (H3MUECKHX BEIHWYHH (CPEAHss CKOPOCTh H YCKOpeHHE Teja
NpH PaBHOYCKOPEHHOM JIBH)KEHHH, YCKOPEHHE CBOOOIHOrO MaaeHHs, KECTKOCTH MNPYKHHBI,
K0d(ULHEHT TPeHHs CKOJBXKEHHA, MeXaHudeckas paboTa W MOIIHOCTb, YacTOTa H MEPHOA
KoiebaHuil MaTeMaTMYeCKOro M INpPYKHHHOIO MAasTHHKOB, ONTHYeCKas cuiaa cobupaiolei
JMH3bl, PAJMOAKTHBHBIA (JOH): IUIAHMPOBaTL W3MEpeHHs, coOHpaTh 3KCHEPHMEHTATBHYIO
VCTAHOBKY M BBITIOJHATE H3MEPEHHS, Clleys NPeUI0KEHHOH HHCTPYKIIHH, BEMHCIIATE 3HAYCHHE
BEJIMUMHLl W aHAIH3MPOBATH MOJy4EeHHBIE Pe3y/bTaThl C Y4YETOM 3aJaHHOW IOTPEITHOCTH
U3MEPEHHH:

co001aTh NpaBHIa TEXHUKH 0e30macHoCTH IpH paboTe ¢ 1abopaTopHbIM 000pyA0BaHHEM;
pas1MyaTh OCHOBHbIC NPH3HAKH HM3YYEHHBIX (HM3MYECKMX MOJETeH: MaTepHalbHas TOYKa,
abCcoMOTHO TBEP/IOE TEJIO0, TOYEUHBIH HCTOUYHHK CBETA, JIy4, TOHKAs JIMH3a, [IaHCeTapHas MOJe/b
aToMa, HyKJIOHHAs MOJIelTb aTOMHOI0 si/pa;

XapaKTepHu30BaTh MPHHLHNL! JEHCTBAS M3YUYEHHLIX NPHOOPOB M TEXHHYECKHX YCTPOHCTB C
Onopoif Ha WX omHcaHMs (B TOM HYHC/E: CIHAOMETP, AATYHKH [OJIOKECHHS, PacCTOAHHA H
YCKOpEHHs, pakera, O9XOJIOT, OHYKH, NepHCKom, ¢oroannapar, ONTHYECKHE CBETOBObI,
CIIEKTPOCKOM, [03MMETp, Kamepa BHIbCOHA), MCHOJBL3Ys 3HAHMA O CBOHCTBaX (PH3HYECKHX
siBJICHHH ¥ HeoOX0AuMBble (PHU3HYECKHE 3aKOHOMEPHOCTH;

HCIOJIb30BATH CXEMbl M CXEMATHYHbIE PHCYHKH H3YYEHHBIX TEXHMYECKHX YCTPOMCTB,
H3MEPHTETbHBIX NPHOOPOB M  TEXHOIOTHYECKHX MPOLECCOB IMpH  pemeHHH y4eOHO--
TMpaKTHUECKHX 3a71a4, ONTHYEeCKHe CXeMBI JUIs MOCTPOeHHs H300pakeHHH B IJIOCKOM 3epKaje
coOupatoiLei JInH3E;

[PUBOIHTH MPUMEpPbl (HAXOAWTh MH(OPMALHIO O NMpHMEpax) MPaKTHYECKOTO HCMOIb30BAHUs
(u3HYecKuX 3HAHUI B TIOBCEIHEBHOI JKH3HH U1 oOecneyenus 6e30MaCHOCTH NP OOpalleHHH ¢
npuGOpaMH H TEXHHYECKUMH YCTPOHCTBAMH, COXPaHEHHS 3/0pPOBbs M COOIIONCHHS HOPM
9KOJIOTHYECKOro MOBEJCHNA B OKpYKaAIOIIEH cpese;

OCYIIECTBIIATh MOMCK MH(OpMAIHA (HU3HUECKOro coiepxanus B MHTepHETE, CAMOCTOATEIBHO
dopMy/Hpysl MOMCKOBBIH 3anpoC, HAXOAWThH IYTH ONpPEAETCHHs JOCTOBEPHOCTH MOIYYCHHO#H
MHPOPMAIHH HA OCHOBE HMEIOIIMXCS 3HAHUHA U JIOTOTHATEIbHBIX HCTOYHUKOB;

MCIIO/NB30BaTh [PH BBHINOJHEHHH Y4eOHBIX 3a/aHHii Hay4HO--[ONYJIPHYIO JIMTEpaTypy
(u3n¥ecKoro cojepKaHus, CIpaBoYHble MarepHanbl, pecypchl cerd HWurepner, Bianers
npuéMaMH KOHCIIEKTHPOBaHHs TeKcTa, mpeoOpasoBaHus HHQOpMalMW W3 OIHOH 3HAKOBOH
CHCTEMBI B IPYTYIO;

cO371aBaTh COOCTBEHHBIE MHCbMEHHblE H YCTHBIE COOOIIEHHA HAa OCHOBE MH(MOpMAUMH W3
HECKOJIbKMX HMCTOYHMKOB (DPH3MYECKOTO COAEpKaHHUs, MyONHMYHO NPEACTABIATE Pe3yIbTaThl
NPOEKTHOH MM HCCIEJ0BATENbCKOH JIEATENBHOCTH, [PH 3TOM [PAMOTHO HCMOIb30BATh
M3yYEHHbIH MOHATUMHLINA annapar H3y4aeMoro pasjeia GU3UKM U CONPOBOXKAATH BLICTYILICHHE

npe3eHTaunedi ¢ yu€rom ocoOeHHOCTEH ayIMTOPHH CBEPCTHHKOB.
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