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INOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOIO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHW K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbx B DPI'OC OO0, a Takke ¢ ydérom
denepanbHoil paboueld mporpammbl BocnuTaHus W KoHuenmuu mnpenojiaBaHus y4eOHOTO
npeaMera «Dusuka.

Conmepxanue  mporpaMMbel 1o (U3MKE ~ HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH OOYYarOIIMXCS W OpraHu3aluio H3ydeHus (QU3MKd Ha
NEeSITEIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOIO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHBIM  pe3yjbTaTaM  OOydeHHs, a  TaKKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHUsl.

[IporpamMma mo (u3mMKe ycTaHaBIMBAeT paclpeiesieHne y4eOHOTro marepuana Mo rojaam
o0yueHust (1Mo Kjaccam), NpeajaracT MPUMEPHYIO IOCIEI0BATEIbHOCTh M3YYECHHUS] TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUSA [PEIAMETHOTO COJEpX aHUs U Y4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

[Tporpamma 1o ¢usuke pazpadboTaHa C HENbI0 OKa3aHHs METOANYECKON MTOMOIIH YYUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

®dusnka ABISETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MMPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB M SBICHUH, U3y4aeMbIX XHMUEH,
Ouonorueii, actpoHoMueil U usnueckoit reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IMpeAocTaBiseT Haumbojee siCHble OOpas3lbl MPUMEHEHHs HAay4dHOro MeToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIyYEHUs JOCTOBEPHBIX 3HAHUN O MHpE.

Opna w3 TNaBHBIX 3a7ad (U3NYECKOro 00pa3oBaHUS B CTPYKType oOIIero oopazoBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTHM U HHTEpeca K Hayke Yy
o0yyJaronuxcs.

N3ydyenne ¢usukn Ha 0a30BOM YpOBHE IMIpeNIoyiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

® HAay4HO OOBSCHSTH SIBICHUS;

® OIEHUBATh M MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

® HHTEPHPETUPOBATh JAHHBIE W MCIOJNb30BaTh HAy4YHbIE JOKa3aTeNIbCTBA IS
MOJTy4€HUs BHIBOJIOB.

[lenn u3yueHuss (U3NKUM HAa YpOBHE OCHOBHOTO OOIIET0 OOpa30BaHUS OMNpPENEICHBI B
Konnenmuu npenoaaBanus yuyebHoro npeamera «dusuka» B 00pa3oBaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ®enepanuu, peanu3ylomUX OCHOBHBIE 00Ie00pa3oBaTeNbHbIE POTrPAMMBI,
yTBepkaE€HHON pemenneM Komnermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).

Henu nzyvyenus GpU3NKH:

e [puOOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OO0ydYaroIluxcs K Hay4YHOMY H3YUEHHUIO

MPHUPOJIBI, PA3BUTHE UX UHTEIIEKTYalbHBIX M TBOPUECKUX CIIOCOOHOCTEI;
® pa3BUTHE TMPEACTABIEHUH O HAaydyHOM MeETOJe TMO3HaHud U (opMHUpOBaHUE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;



e (opMupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3ysbTaTa U3y4EeHHs OCHOB CTPOCHMS
MaTepuy U GyHJaMEHTAJIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE MPEICTABICHUNA O POJIU (PU3UKHU JUIsI pa3BUTHS JIPYIHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

e Dpa3BUTHE INPEACTABICHUNH O BO3MOXKHBIX cdepax Oyayuied mnpodeccuoHaIbHON
NeSITeIbHOCTH, CBSA3aHHOM ¢ (PM3MKOH, MOATrOTOBKA K JalbHENIIEMy O0YYEHHIO B 3TOM
HaIpaBJICHUU.

JocTiwkenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIIEro

00pa3oBaHus 00ECIEUNBACTCS PEIICHUEM CIICAYIOUINX 3a1a4:

e [IpUOOpeTeHHEe 3HAHUM O JAUCKPETHOM CTPOEHUM BEILECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, AJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e [puOOpeTeHHME YMEHUHl OINuChIBaTh U  OOBACHATH (PU3MUECKUE SBJIECHUS C
UCIIO0JIb30BAaHUEM I0JTyYEHHbBIX 3HAHUIA;

® OCBOGHHME METOJIOB DELICHHUsS MPOCTEHIINX pacu€THBIX 3aJad C HCHOJIb30BAHHUEM
bu3nueckux Mozienel, TBOPYECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 331a4;

e Dpa3BUTHE YMEHMH HaOIOJaTb HNPUPOAHBIC SBJIEHUS U  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTANIbHBIE HCCIIEAOBAHUS C MCIIOJIb30BaHHEM
U3MEPUTEIBHBIX PHOOPOB;

® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIOYAS
UHPOPMALIMIO O COBPEMEHHBIX MJOCTIDKEHHSX (U3UKH, aHAIM3 M KPUTUYECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAaKOMCTBO cO cepaMu NpodhecCHOHAIBHON AEATEIbHOCTH, CBA3aHHBIMU C (DM3UKOMH,
¥ COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JIOCTHKECHUAX (PU3MUECKON HAYKH.

Ha u3yuenue ¢u3uku (6a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs
orBoautrcs 102 wacoB: B 9 kmacce — 102 waca (3 waca B HEIEIO).

[Tpennaraemslii B mporpamme 1o (Gu3nke nepeyeHsb J1adbopaTOPHBIX paboT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4YWUTeNb JAejaeT BbIOOp MpoBeneHHUs Ja0OpaTOpHBIX PabOT U
OTIBITOB C YU4ETOM MHIUBUAYAIBHBIX OCOOEHHOCTEH 00yYaroImuXcs, CIIMCKA HIKCIIEPUMEHTATbHbIX
3aJJaHUi, IpeAaraéMbIX B paMKax OCHOBHOTI'O I'OCYJapCTBEHHOI'O 3K3aMeHa 10 (hU3HUKE.



COJAEP)KAHUE OBYYEHUA
9 KJIACC

Pa3znen 8. Mexannueckue siBJICHHUSA.

Mexanunueckoe aBumxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOTO JBIKECHHs. PaBHOMEpHOE IpsMOIMHENHOEe nABMXKeHHE. HepaBHOMepHOe
npsiMOJIMHEeHOe JBHkeHHe. CpelHsisi U MrHOBEHHAs CKOPOCTh Tela NpH HEPaBHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHoyckopeHHOE npsMouHeliHoe nBmkenne. CBoboHoe maaeHue. OnbIThl
lanunes.

PaBHOoMepHOE ABMXkeHUE MO OKpYyKHOCTH. [lepron u yactora oOpamenus. JluneitHas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

ITepBniii 3akon Herotona. Bropoii 3akon Hbtorona. Tpetuit 3akon Hetorona. [Ipuniun
CYHEPIIO3ULUU CHIL.

Cwia ynpyroctu. 3akoH ['yka. Cwia TpeHMs: cujia TPEHUS CKOJIBKEHHsI, CHJIa TPEHHS
MOKOS1, APYTUE BUII TPCHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOIHOrO TaJICHUS.
JBuwxenue mnnaHer Bokpyr Comnua. IlepBas kocmuueckass ckopocTb. HeBecomocTs u
MEepErpy3KH.

PaBHoBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TspkecTH.

Nmnynsc tena. M3meHenune umnyinbca. MMmynbe cuiibl. 3aKOH COXpPaHEHHs] MMITyJbCa.
PeaktuBHOE NBHKEHUE.

Mexanunueckass padota U MOIIHOCTb. PaboTa cui TskecTH, ynpyroctd, TpeHus. Cs3b
sHepruu u paboTel. [loTeHIManpHas SHEprus Teia, MOJHSATOTO HaJ TOBEPXHOCTHIO 3EMIIH.
[ToTeHumanbHas 3Heprus cxkaroil npyxxunbl. Kunernueckas sHeprusi. Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1. HabmroneHue MeXaHU4eCKOTo JBUKEHHS Tella OTHOCUTEIHHO Pa3HBIX TEN OTCUETA.

2. CpaBHeHME MyTeW W TPACKTOPUM JBUIKEHUSI OJHOTO M TOrO K€ Telda OTHOCUTEIBHO
pa3HbIX TEJl OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHHUS IPSIMOJTMHENHOTO IBUKEHHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO IBUKEHUS.

Habmronenne ABMXEHUS TeNa MO OKPY>KHOCTH.

Habmronenne MexaHMYeCKUX SBJICHHIMA, TPOUCXOSMIINX B cCUCTeMe OTcuéTa «Temexka
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUU OTHOCUTENLHO KabuHeTa (PU3HKH.

o AW

7. 3aBHCUMOCTbH YCKOPEHHMS T€la OT MAcChl Tela U AEHCTBYIONIEH HA HETO CUJIBI.
8. HaOmroneHne paBeHCTBA CHIT TPU B3aUMOJICUCTBUH TElL.

9. H3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUU.

10. [lepenavya ummyJsbca Mpu B3aUMOJICHCTBUU TElL.

11. [IpeoOpa3oBaHus YHEPTUH MPU B3AUMOACHCTBHUH TEI.

12. CoxpaHeHHue UMITyJIbCa IIPU HEYIPYTOM B3aUMOJEHCTBUH.



13.
14.
15.
16.

CoxpaHeHue UMITyJIbCa IIPU a0COJIFOTHO YIIPYTOM B3aUMOJCHCTBUU.

HaOnroneHue peakTUBHOIO IBUXKEHHUS.

CoxpaHeHne MEXaHNYECKOW IHEPTUH NPU CBOOOIHOM I1a/IEHUU.

CoxpaHeHne MEXaHMYECKOW PHEPTUU NP IBUKEHUU TeJla 0] AEUCTBUEM IIPYKUHBI.

Jlabopamopusie pabomsl u onvinol.

1.

10.

11.

KonctpyupoBanue Tpakta uisi pa3roHa U JaJbHEHIIEr0 PaBHOMEPHOTO ABM)KCHUS
HIapUKa WK TEIEKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBKEHHs OpycKa MM JBM)KCHHUS IIapUKa IO
HAKJIOHHOM INIOCKOCTH.

Onpenenenue yCKOpeHHUs Teja MPU PABHOYCKOPEHHOM JBHXKEHHUU MO HaKIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTHU OT BPEMEHU MPH PAaBHOYCKOPEHHOM ABMXEHHUU 0e3
Ha4yaJbHOW CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIM TMPHU PABHOYCKOPEHHOM JABUKEHUM 0€3 HaudaabHOMI
CKOPOCTH IIyTH OTHOCSTCS KaK psJ HEYETHBIX 4YHUCENl, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHU OJMHAKOBBI.

HCCHGI{OB&HI/IG 3aBUCUMOCTH CHJIBI TPCHHA CKOJIBKCHHA OT CHJIBI HOPMAaJIbHOI'O
JTABIICHUSL.

Omnpenenenne KodhHUIUEHTA TPESHUSI CKOJBKCHHSL.

Omnpenenenue KECTKOCTU MPYKHUHBI.

Onpenenenne padOTHl CUIBI TPEHUS TPU PABHOMEPHOM [BWKEHUH Tela II0
TOPU30HTAIBHONW MOBEPXHOCTH.

Onpenenenne pabOTHI CHIIBI YHOPYTOCTH TpPU TOABEME Tpy3a C HCIOIB30BaHUEM
HEIIOABMXXHOI'O U ITOABHUXKHOI'O 010KOB.

N3yueHne 3aKoHa COXpaHEHUs SHEPTUH.

Pa3znen 9. Mexann4veckue KoJ1e0aHUA ¥ BOJHBI.

KonebatenbHoe nBukeHune. OCHOBHBIE XapaKTEPUCTHKU KOJI€OAHW: MepHoJ, 4acToTa,
aMIIMTyna. MaremMatudeckuil W NpPYKUHHBIM MasTHUKM. lIpeBpamieHuwe sHeprum npu
KoJIe0aTeIbHOM JIBUKEHUU.

3aryxatomue kojeOaHus. BeiHykaeHHble kojeOaHus. PezoHanc. MexaHUyeckre BOJHBI.
CaolicTBa MexaHn4ecKuX BOJIH. [IposionbHbIE U MonepeyHble BOJHBL. J[JTMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPIOM TeJe, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTb 3ByKa M BbicOTa ToHA. OTpaskeHue 3Byka. IH(Ppa3ByK U yJIbTpa3ByK.

Hemoncmpayuu.

[EY

e wnN

Habmonenue xonebanuii Ten noJ1 AeUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HabGnronenue BeIHYKIEHHBIX KOJIe0aHUH U pe30HaHCA.

Pacnipoctpanenue npooabHBIX U MONEPEYHbIX BOJIH (Ha MOJIENHN).

HabmroneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKyCTUYECKHI1 pe30HaHC.

Jlabopamopnwvie padbomut u onvimol.

1.
2.

Ornpezenenne 4acTOThl U IEPHO/Ia KOJICOaHN MaTeMaTHIECKOTO MasiTHUKA.
Ornpezenenre 4acTOTHl U IEPHOJIa KOJICOaHU Py KUHHOTO MasiTHUKA.



3. HccnenoBanue 3aBUCHUMOCTH INEepHOAa KojeOaHMM MOABELICHHOTO K HUTH Tpy3a OT
JUINHBI HUTH.
4. HccrnenoBaHue 3aBHCUMOCTH IEPHOJA KOJEOAHUM MPYKMHHOTO MasTHHUKA OT MacChl
rpysa.
5. IIpoBepka HE3aBUCUMOCTH IepHOAa KOJIEOAHUH TIpy3a, MOABEIIEHHOIO K HHUTH, OT
Macchl rpysa.
6. OnbITel, JEMOHCTPUPYIOIIME 33aBUCUMOCTh IMEpUoJa KOJEOaHWH MPYKHUHHOTO
MasiTHUKA OT Macchl I'py3a U KECTKOCTH MPYKHUHBI.
7. W3mepenue yckopeHHs] CBOOOIHOTO MAJCHHUS.
Pazgen 10. JjeKTpOMArHUTHOE 1MOJI€ M JIEKTPOMATHUTHbIE BOJIHbI.
DJEeKTPOMAarHUTHOE I0Jie. DJIEKTPOMAarHUTHbIE BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BouH. lIkasa 31eKTpoMarHuTHbIX BOJH. Vcrionb30BaHUE 3J€KTPOMAarHUTHBIX BOJIH AJIE COTOBOM
CBSI3H.
OnexTpoMarHuTHas npuposa ceera. CkopocTh cBeTa. BoHOBEIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopuwvie padbomut u onvimol.
1. V3yuyeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C IOMOLIbI0 MOOMIIBHOTO TeedoHa.
Pa3znea 11. CBeToBbIe IBJICHHUS.
JlyueBas monenb cera. Mcrounuku cera. lIpsMonuHeliHOe pacnpoCTpaHEHHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.
ITpenomiienue cBera. 3aKoH npenomiieHus cBeTa. IloHoe BHyTpeHHEe OTpakeHUE CBETA.
Hcnonp30BaHNE IOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJAAX.
JIunza. Xox myuedt B nuH3e. Onrtuueckas cucrema ¢oToamnmnapara, MHUKpPOCKONa H
Teneckomna. ['ma3 kak ontudeckas cucremMa. bin3opykocTs U 1abHO30PKOCTb.
Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. CllojkeHNe CEKTPaIbHbIX 1IBETOB.
Hucnepcus csera.
Hemoncmpayuu.
[IpssMonMHENHOE pacCIIPOCTPAaHEHUE CBETA.
OtpaxkeHue cBera.
[Tonyyenne n300paXkeHUH B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
ITpenomiieHue cBeTa.
OnTHyeckuii CBETOBOI.
Xoa myueil B cobuparoiieii JuH3e.
Xox JIydeil B paccenBarolel JINH3E.
[Toryuenue n300pakxeHU ¢ TOMOILBIO JIUH3.
[Tpuniun neiictBus doroarnmnapara, MUKPOCKONA U TEIECKOIA.
10. Mopaens ria3sa.

WoNU A WNPRE

11. Pa3znokeHue 6e1oro cBeTa B CIEKTP.

12. [Tomryuenue 6em10ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopmnwvie padbomut u onvimol.

1. HccrnenoBaHue 3aBUCUMOCTH YIJIa OTPAXKEHHsI CBETOBOTO JIyda OT yrJja IaJeHusl.



N

N3yueHne xapakTepUCTUK U300paXkeHUs IIpeAMETa B IIJIOCKOM 3epKaje.
HccnenoBanue 3aBUCMMOCTH YIJIa IIPEJIOMIIEHUs] CBETOBOI'O JIyya OT YIJIa MajJieHUus Ha
IPaHULIE «BO31YyX—CTEKIIO».

[Tony4yenue n300paKeHUH C MOMOIIBIO COOMPAOLIECH JTHH3HI.

Onpenenenue GOKYCHOTO PacCTOSHUS U ONTUYECKON CHUJIbI COOMpAOIEH JIMH3BL.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CIEKTP.

No vk

OnpITHl MO BOCHPUATHIO LIBETAa MPEIMETOB MPU UX HAOIIOJAEHUU Yepe3 IIBETOBBIC
(GUIBTPHL.

Pa3znea 12. KBaHTOBLIE SIBJICHUA.

Oneitel Pe3epdopaa u mianerapuas mojaenb aroma. Mojaens aroma bopa. Mcnyckanue u
norJomeHe ceeta atoMoM. KBanTel. JIuHeluaTeie CIIEKTPBI.

PamunoaktuBHOCTE. Anbda-, Oerta- W ramma-usiydeHus. CTpOCHHE aTOMHOTO sjpa.
Hyxnonnas wmognens aromHoro sigpa. M3otomsl. PaamoaktuBHble mipeBpainenus. Ilepuop
noJiypacrnaaa aTOMHBIX sJIEp.

SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsiJ0BOT0 U MAacCOBOTO YMCE. DHEPrus CBS3U
aToMHbIX siep. CBs3b Macchl U sHepruu. Peakumu cuHte3a u AeneHus sjep. Mcrounuku
sHeprun CosHUA U 3BE3 .

Snepnas sHepreTuxa. JIeMcTBUA pagMOAKTUBHBIX U3JIy4YE€HUN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3JIy4EHHUs U TOTJIOIICHHUS.

2. CpexTpsl pa3InYHbIX ra30B.

3. ConekTp Bomopoa.

4. HabGnroneHue TpekoB B kamepe Buibcona.

5. Pabora cuéTurka MOHU3UPYIOIUX U3TYUEHUH.

. Perucrpanus usinydeHus: NpupoHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwvie padbomot u onvimol.

1. HaOmroneHue CIUTOMIHBIX U JTMHEHYATHIX CIIEKTPOB HU3ITyICHUSI.

2. HccnenoBaHue TPEKOB: HM3MEpPEHUE SHEPrMM YacTHUIBl 0 TOPMO3HOMY HyTH (1O

¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO QoOHA.

IToBTOpHTEIBLHO-00001IIAKOIINIT MOLYIb.

[ToBTOpUTENBEHO--0000IIAOIINKA ~ MOAYJIb TpEAHA3HAYeH Il CHUCTEMaTH3allik |
0000111eHUsT IPEMETHOTO COJIEPYKAHMSI U OMbITA IEATEIbHOCTH, MPUOOPETEHHOTO NPU U3YUYEHUH
BCEro Kypca (PM3MKH, a TaKkKe JUIsl MOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY I10
du3uke 17151 00yqaroUMXCsl, BRHIOPABIINX ITOT YUeOHBIN MpeaMeET.

[lpy wW3y4YeHWUH [NAaHHOTO MOIYJS PEATM3YIOTCS ¥ CHCTEMAaTH3HPYIOTCS — BUJIBI
NeSITETPHOCTH, Ha OCHOBE KOTOPBIX OOecreumBaeTcss JOCTIDKEHHE MPEIMETHBIX H
METaIpeIMETHBIX IUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUus, (HOpMUpPYETCS eCTeCTBEHHOHAy4Has
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIEIOBaHMSA SBICHUA MNPUPOJBl U TEXHUKH,
OBIIQJICHUE YMEHHSIMHU OOBSICHATh (QHU3UYECKUE SIBIICHUS, MPHUMEHSS TIOJyYeHHBIC 3HAHMUS,
pemath 3aa4, B TOM YHCJIe KaYeCTBEHHBIC U SKCIIEPUMEHTAITbHBIE.

[TpuHIMNHMAIBHO NEesITeIbHOCTHBIM XapakTep JaHHOTO pasfelia peaau3yercs 3a c4ET Toro,
4TO 00y4arolrecs BHIITOIHSAIOT 331aHNUs, B KOTOPBIX UM MpeAIaracTcs:



Ha OCHOBE IMOJIYYEHHBIX 3HAHHUH pacro3HaBaTh U HAYYHO OOBSACHATH (PU3HUECKUE SIBIICHUS
B OKpPY’KaroLIEH MPUPOAE U OBCEIHEBHOM KU3HU;
UCIIOJIb30BaTh HAayYHBIC METOJBI MCCIEAOBAHUS (PU3NYCCKUX SBJICHHI, B TOM YHCIE IS
MIPOBEPKU TUIOTE3 U MOJYYEHUSI TEOPETUUECKUX BBIBOJOB;
OOBSCHATH HAay4YHBbIE OCHOBBI Hamboyiee Ba)XKHBIX JOCTHXKEHUH COBPEMEHHBIX TEXHOJIOTHIA,
HalpuMep, MPAKTHYECKOTO0 HCIOIb30BAHMS PA3JIMUYHBIX HWCTOYHUKOB JHEPrUM Ha OCHOBE
3aKOHA NPEBPALICHUS U COXPAHEHHS BCEX U3BECTHBIX BUIOB YHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

N3yuenne QU3MKKM HA YypOBHE OCHOBHOTO 0OmIEro oOpa3oBaHMs HANpaBiICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPEAMETHBIX U MMPECAMETHBIX O6pa30BaTeJ'IBHBIX PE3YyIbTAaTOB.

B pesynpraTe u3ydenuss (U3MKM HAa YpPOBHE OCHOBHOTrO o00Imiero oOpa3oBaHUs Yy

oOyuarorierocst OynyT c(hOpMUPOBaHBI CIEAYIOIINE INYHOCTHBIE PE3YIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

— MPOSBICHHE UHTEPECA K UCTOPHU M COBPEMEHHOMY COCTOSIHHIO POCCHIMCKOH (hr3nyeckoi
HayKHU;

— [EHHOCTHOE OTHOIIEHHE K TOCTHKEHUSM POCCUICKUX YUEHBIX--(DU3HUKOB,

2) rpaKIaHCKOI0 1 TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYXJICHHUH OOIIECTBEHHO 3HAYUMBIX M ATHYECKUX
poOJIeM, CBA3aHHBIX C IPAKTUYECKUM NPUMEHEHUEM JTOCTHKCHUN (DU3UKH;

— OCO3HAaHHE BaXHOCTU MOPAIbHO--3TUYECKUX MIPUHIIUIIOB B JACSITEILHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIIMTAHMSA:

— BOCIPHUATHE ICTETHMUECKUX KauecTB (PU3MUECKONW HAyKH: €€ FapMOHHYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOI'0 TO3HAHHUA:

— OCO3HAHME LEHHOCTU (PU3MYECKON HayKH KaK MOIIHOTO MHCTPYMEHTAa IO3HAHMs MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEHIIIEH COCTABISIONIEH KYIbTYPHI;

— pa3BUTHE HAYYHOU JI0003HATEIBLHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON AEATENbHOCTH;

5) popmupoBaHus KyJbTYpPbl 310POBbSI H IMOLMOHAJIBHOI0 0JIArONOTYYHs:

— OCO3HaHME LIEHHOCTH 0e30macHoro obpasa *KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30IIaCHOTO TIOBEAECHUS Ha TpaHCIOpTe, Ha JA0porax, ¢
ANEKTPUYECKUM U TETIJIOBBIM 000PYIOBAHUEM B IOMAIIHUX YCIOBHSIX;

— cpopMUPOBAHHOCTH HaBbIKA peIeKCUU, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO
e MpaBa y Jpyroro 4eaoBeKa;

6) TpynoBOro BocnuTaHUsA:

— aKTUBHOE y4YacTHe B PEIICHUU MPAKTHYECKHX 3a7ad (B paMKax CeMbH, 00pa3oBaTEeIbHOM
OpraHu3alM, TOpojAa, Kpas) TEXHOJIOTMYECKOM M COLMAIbHOM  HanpaBiIeHHOCTH,
TPeOYIOMIMX B TOM YHCIIC U (PU3NIECKUX 3HAHU,

— UHTEpEC K MPaKTHUYECKOMY U3YUYEHHIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOI;

7) 3K0I0THYECKOr0 BOCTIMTAHUSA

— OpHEHTalus Ha MpUMEHEeHHe (PU3UYECKUX 3HAHWM IS pelIeHUs 3agad B 001acTu
OKpY Karolled cpenbl, MNIAHUPOBAHUS MOCTYIIKOB U OLIEHKM MX BO3MOXHBIX IOCIEICTBUN
JUISL OKPYKAIOIIEH Cpelibl;

— OCO3HaHHUE TTI00aJIbHOr0 XapaKTepa dKOJOTHYECKUX MPOo0sieM U MyTel UX peleHus;

8) aganTannu K M3MEHSIOIUMCS YCJIOBUSM COUMAJIBLHON M IPUPOIHOM CPeAbI:

— TOTpeOHOCTh BO B3aUMOJCHCTBUM TPU BBINOJHEHMH HCCIEIOBAaHUA U TPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBHITOCTH OMBITY U 3HAHUSAM JAPYTHUX;

— MOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO JesITEbHOCTD;
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e — noTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHHWI, B TOM 4Hcie (HOpMyJIUpOBaTh HJIEH,
MTOHSTHSI, TUTIOTE3bI O (PU3HUYECKUX OOBEKTAX U SIBICHUSX;

e — Oco3HaHHUE JAe(HUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKH;

¢ — IUIAaHUPOBAHUC CBOCTO PA3BUTHUS B HpI/IO6peTCHI/II/I HOBBIX (1)I/ISI/ILICCKI/IX 3HaHPII>i;

¢ — CTPCMIICHUC aHAJIM3UPOBATH U BBIABJIATH B3aUMOCBA3U IIPUPOAHI, O6H.I€CTB3, U 3KOHOMUKH,

B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/ILI€CKI/IX 3HaHPII>i;

e — OIICHKAa CBOMX JCUCTBUH C YYETOM BIMSHHMS Ha OKPYXAIOIIYIO CpeIy, BO3MOMHBIX

[JI00AIBHBIX TOCIEACTBUM.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbraTte OCBOCHHS TpOrpaMMbl 1O (U3UKE Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHusi y oOyuaromerocss OyayT cQOpMHUpPOBAHBI MeTamnpeAMeTHbIE Pe3yJbTaThl,
BKIIIOUAIONUE TIO3HABATEIHHBIC YHUBEPCAJIbHBIC YyYeOHBIC IEHCTBUS, KOMMYHUKATHBHBIE

YHHUBCPCAJILHBIC y‘le6HHe ,Z[CﬁCTBPIH, PEryJIsITUBHBIC YHUBCPCAJILHBIC y‘{e6HbIe ﬂeﬁCTBHH.

ITo3HaBaTebHbIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

ba3oBble Jornvyeckue aeiicTBus.

BBISIBIISITh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHUN);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKALUU, OCHOBAHMS AJIs1 00001IeHNs
Y CpPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U NMPOTUBOPEUHs B paccMaTpUBaeMbIX (pakTax, TaHHBIX U
HAOJII0JIEHUSAX, OTHOCAIIMXCS K (PU3NUECKUM SBIICHUSM;

BBISIBJIATh NIPUYMHHO--CJIEJICTBEHHbIE CBSI3U NPU HU3YYCHUU (PU3MUECKUX SBICHUN U
IIPOLIECCOB, JieNaTh BBIBOJABI C MCIOJIb30BAHUEM JEIYKTUBHBIX M WHJYKTUBHBIX
YMO3aKIIIOYEHUH, BBIABUTaTh TMIIOTE3bI O B3aUMOCBA3SX (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpaTh crnocod pemieHus y4yeOHOW (¢u3nmyeckod 3anauu
(cpaBHEHHE HECKOJBKMX BAapHAHTOB pELIEHHs, BbIOOp Hambosee MOIXOMASIIETO C
Y4ETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarelbCcKue AeCTBHS.

HCII0JIb30BaTh BOMPOCHI KAK UCCIIEI0BATENLCKIUI HHCTPYMEHT MMO3HAHMS;

MPOBOJIUTh TI0 CAMOCTOSITEILHO COCTaBJIEHHOMY IUIaHY OIBIT, HECIOXHBINA
(bU3UYECKU IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNEe (DU3UIECKOTO SBJICHNUS,
OIICHWBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh HMH(POPMAIINIO, TIOJYYCHHYIO B XOJI€
WCCJICIOBAHMS WJIH DKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (OPMYITUPOBaTH O0OOIIEHUS W  BBIBOABI IO  pe3yJibTaraM
MPOBENEHHOTO HAOIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MPOTHO3MPOBATh BO3MOXKHOE JanbHElIIee pa3BUTHE (PU3NUECKUX MPOIECCOB, a TAKKE
BBIJIBUTATh TIPETOI0KEHUS 00 NX PA3BUTHH B HOBBIX YCIIOBHUSAX M KOHTEKCTaX.

Pabora ¢ nnopmanmeii:
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NPUMEHSTh Pa3jIMYHbIE METOJbI, HMHCTPYMEHTBI M 3allpOChl MpPH IOHCKE U OTOOpe
UH(POPMAIIUU WU TAHHBIX C YYETOM MPEUIOKEHHON yueOHOM (hPU3NYeCKOl 3a1auu;
aHAJTM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMAIIMIO PA3ITUIHBIX
BUIOB ¥ (JOPM IIPEICTABIICHHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANBbHYIO (opMy TNpeacTaBieHus HHDoOpManuu u
WLTIOCTPUPOBATh pElIaeMble 3a/la4d HECIOXHBIMH CXEMaMH, JuarpaMMaMu, WHON
rpadukoif 1 UX KOMOUMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JelCcTBHUA:

B XOJ¢ OOCYXIeHHs Yy4eOHOro MaTepuana, pe3ylIbTaTOB JIa0OpaTOpPHBIX padboT u
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMO TEMBbI M BBICKA3bIBATh HJICH,
HaIlCJICHHBIC Ha PEIICHUE 3a/1a4H M MOJIePIKaHue 0J1aroKelIaTeIbHOCTH OOIIECHNUS;
COIIOCTaBJISITh CBOM CYXKICHUS C CYXICHHSIMU JAPYTUX YYaCTHUKOB JIMAJIOra,
O00OHapyKUBATh Pa3IMYME U CXOJCTBO TIO3HIINH;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

nyOJIMYHO  TPEACTaBJISATh  PE3yJbTaThl  BBINOJHCHHOTO  (DM3UYECKOTO  OIBITa
(9KCIIepUMEHTa, UCCIICIOBAHMS, IPOCKTA);

MOHUMATh M HCIIOJIb30BAaTh MPEHMYINECTBA KOMaHIHONW W WHAMBUIYAIBHON pabOTHI
IIPH PEIICHUH KOHKPETHON (PU3NYCCKOM MPOOIIEMBI;

IPUHUMATh LEJIM COBMECTHOM JI€ATEIBHOCTH, OPraHM30BBIBaTh JCUCTBHA IO €&
JOCTIDKEHUIO: PACIPEIeNIATh PO, 00CYKIaTh MPOILECCH U PE3yJIbTaThl COBMECTHOM
paboThI, 00001IaTH MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJTHATh CBOKO YacTh PaOOTHI, JOCTHUTAs KAd4eCTBEHHOTO pe3yibTara IO CBOEMY
HaMpaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHS C IPYTUMH WICHAMHA KOMAH/IbI;
OIICHWBATh KAueCTBO CBOEr0 BKJIada B OOMUH TNPOAYKT 1O KPUTEPHUSM,
CaMOCTOATEIILHO C(HOPMYTUPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHSI.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁm,le JelcTBUA

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalMsIX, TPEOYIOIIMX ISl pELICHUS
(bu3nUecKrux 3HaHUMH;

OpUEHTUPOBAThCSA B PA3IMYHBIX MOJAXOAAX MNPUHATUS pelIeHUH (MHIUBUIYaJIbHOE,
INPUHSITHE PELIEHUs B TPYIIe, IPUHATHE PELICHUH rPyIIoi);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pelIeHUs (U3NYECKOM 3aiayu WU IJIaHa
UCCJIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypCcoOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEIICHNN;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH MHTEIEKT:

JlaBaTh aJIEKBAaTHYIO OLICHKY CUTYallUM U IIpeuIaraTh IjiaH €€ U3MEHEHNUS,
OOBSICHATH TNPUYMHBI JIOCTUXKEHUS (HEJOCTMDXKEHUS) pe3yJbTaToOB JEATENbHOCTH,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;
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BHOCUTbh KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCJIE B XOJ BBINOJIHEHUS (PU3NYECKOTO
UCCIICIOBAaHUSI WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIbCTB, W3MEHMBIIUXCS
CUTYyallMi{, yCTAaHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJIbTAaTa LICJIA U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO APYroro 4ejaoBeKa B XOJ€ CIOpa WIN JUCKYCCUU Ha HAyYHYIO
TEMY, IIOHUMaThb MOTUBBI, HAMEPEHUS U JIOTUKY APYIroro;

NpU3HABaTh CBOE MpaBO Ha OIMMOKY MNpU pEUIeHWH (GHU3UYECKUX 3aJad HId B
YTBEPKACHUAX Ha HAyYHBIE TEMBI U TAKOE JK€ IIPAaBO APYIoro.

INPEAMETHBIE PE3YJIbTATbBI

K konmy oOyueHnus B 9 Kjacce mpeIMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH Yy 0OYHAIOIINXCS YMEHUI:

WCIIOJIb30BaTh TOHATHUS: CHUCTEMa OTCYE€Ta, MaTepHabHAas TOYKa, TPACKTOPUS,
OTHOCUTEIIbHOCTh MEXaHMYECKOro JABMkKeHHUs, nedopMmarus (yrnpyras, miacTu4eckas),
TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M TEperpy3kH, LEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, HEHTP TSHKECTH TBEPAOTO Tela, pPaBHOBECHE,
MEXaHUYECKHUEe KoNleOaHWsi U  BONHBI, 3BYK, UH(QPa3ByK ¥  YIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJla 3JIEKTPOMATHUTHBIX BOJH, CBET, OIU30PYKOCTh H
JATBHO30PKOCTh, CIEKTPHl HCITyCKAaHUS W TOTJIONICHHs, anb(da-, Oera- W ramma-
W3IIy4CHUS, U30TOIIbI, SFCPHAs SHEPIeTHKA;

pa3iuyath SBJICHHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHHNE, CBOOOIHOE Ma/IeHUE Tell, pPABHOMEPHOE
JBWKEHHE 10 OKPY>XHOCTH, B3aUMOJEHCTBUE TeEJ, PEAKTUBHOE JIBH)KCHHE,
Kose0aTeNbHOE NIBIDKEHHUE (3aTyXamllue U BBIHY)KJIEHHBIE KoieOaHus), pPe30HaHC,
BOJTHOBOE JBWIKEHUE, OTpaXCHHE 3BYKa, NPSIMOJIMHEMHOE PacCIpOCTPaHECHHE,
OTpa)KEHUE U NPEJIOMIICHHE CBETA, [IOJJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KECHHE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, IHCIIEPCUS CBETa,
€CTeCTBEHHAsl PaJUOAaKTUBHOCTh, BOZHUKHOBEHHE JMHEHUATOr0 CIEKTpa H3IYYECHHUS)
M0 OMHCAHHUIO WX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX
JTaHHOe (U3HYECKOE SBJICHHE;

pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (PU3NUECKHX SBIEHUIN B OKpY’KaroIeM Mupe (B
TOM uHcle (U3HUECKUe SBIICHUS B MPUPOJIE: MPHUIUBHI U OTIUBBI, JBIKEHUE TUIAHET
ConHe4yHOM cCUCTEMBI, PEaKTUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, ILyHAMH, 3XO, I[BE€Ta Tel,
ONTHUYECKHUE SIBJICHUS B  TPHPOAE, OHOJOTUYECKOE  JICWCTBHE  BHJIUMOTO,
yIbTPaQHUOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIH DPaJIMOAKTHUBHBINA
GOH, KOCMHYECKHE JIy4H, PaAHOAKTHUBHOE W3IYYCHHE MPUPOJIHBIX MHUHEPAJIOB,
JIEMCTBHUE PaJIMOAKTUBHBIX M3JIyYEHHI Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOIUTH
MPaKTUYECKYIO 3a/ladyy B Y4eOHYIO, BBIACISTH CYIIECTBEHHBIC CBOWCTBA (TPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTMHCHIBATh U3yUEHHBIE CBOMCTBA TeN U (PU3NYECKUE SBICHUS, UCIONB3Ysl (hU3HUECKUe
BEJIMYMHBI (CpeqHssE U MTHOBEHHAs CKOPOCTh Tella MPHU HEPAaBHOMEPHOM ABMKCHUU,
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YCKOpEHHUE, MepeMelIeHne, MMyTh, YIJIOBas CKOPOCTb, CHUJa TPEHUs, CUia YIPYIOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIO TaJCHHsI, BEC TEJa, UMITYJIbC Tela, UMITYJIbC
CHJIBI, MEXaHMUYECKasi paboTa ¥ MOIIHOCTh, MOTEHIIHAIbHAS SHEPTHS TeNa, MOIHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, IOTEHIMAJIbHAS SHEPIUs CKAaTOW NPYKUHbI, KHHETUYECKast
SHEprus, IOJHAas MEXaHWYecKas SHeprus, Mepuo] W 4YacToTa KoJeOaHuH, JUIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BbICOTAa TOHA, CKOPOCTb CBETa, I10KA3aTellb MPEIOMIICHUS
Cpezbl), IPU ONHCAHUM TNPABHIIBHO TPAKTOBATh (DU3MUYECKHH CMBICT HCHOJIB3YEMBIX
BEJIMYMH, OOO3HAYEHUS M EIUHUIBI (DU3NYECKHX BEIMYMH, HAXOIUTHh (HOPMYJIH,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYH BEIMYUHY C JPYTMMHU BEIMYMHAMH, CTPOUTH
rpaduKy U3yYEHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYNH;

XapaKTepu30BaTh CBOIMCTBA Tell, PU3UUECKUE SIBICHUS M MPOLECCHI, HCIOIb3Ys 3aKOH
COXPAHEHHUs PHEPIHH, 3aKOH BCEMHUPHOIO TSITOTEHUS, MPUHIUI CYNEPHO3ULUU CHUII,
IPUHLIKI OTHOCUTENbHOCTH ["anues, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCA,
3aKOHBl OTPaXEHHsI M MPEJIOMIICEHUS CBETa, 3aKOHbl COXpPAHEHUs 3apsioBOrO U
MaccoBOro 4YHcel TIpu SAACPHBIX peakusX, IMpd HTOM JlaBaThb CIOBECHYIO
(opMyJIMPOBKY 3aKOHA U 3alIMChIBaTh €M0 MaTEMATUUYECKOE BbIPAXKEHHUE;

OOBSICHATH (PpU3MYECKHE TMPOLECCHl M CBOWCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyalUl  IpPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH  HPUUYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOpPOi Ha 2—
3 u3yueHHBIX CBOMCTBA (U3UYECKUX SABJICHUM, (U3UUYECKUX 3aKOHOB WIH
3aKOHOMEpPHOCTEH;

pemarh pacuéTHbIE 3a/1a4M (OMUPAIOLIUECs Ha CUCTEMY U3 2—3 ypaBHEHMI ), UCTIOIb3YsI
3aKOHBI U (OPMyJIbl, CBsI3bIBafoOlIMe (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUSL 3a/ladydl 3allUChIBaThb KPAaTKOE YCJIOBME, BBIABIATH HEJOCTAIOUINE WU
M30BITOYHBIE JIaHHBIE, BHIOMPATh 3aKOHBI M (OPMYJIbl, HEOOXOJUMBIE IJI PEIICHUs,
IIPOBOAMTH PACUETBI W  OLEHUBATh PEATMCTUYHOCTH IIOJYYEHHOTO 3HAYCHUS
(bu3n4ecKoil BETUUNHBL;

pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOKHO pEIIUTh MpU TMOMOIIU (PUINIECKUX
METOJIOB,  MCIIOJIb3Yysl ~ ONMCAaHUE  MCCIENOBAaHUSA,  BBIIEIATH  MPOBEPSIEMOE
MPENIOJIOKEHNE, OLIEHWBATh IPAaBUWJIBHOCTh MOPSAKAa IPOBEICHUS HCCIEA0BaHUSA,
JIeJIaTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOACHUN U OIIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Ten (M3ydeHue BTOporo 3akoHa HbrOTOHA, 3aKOHA COXpaHEHMs dHEPIUH, 3aBUCUMOCTD
nepuoJia KojiebaHuil MpyKMHHOTO MagTHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI U
HE3aBHCHMOCTb OT aMILTUTY/ bl MaJIbIX KOJI€OaHUMH, MPSMOIMHENHOE pacpOCTpaHEHUE
CBETa, DPa3JIo’KeHHe OeIoro cBeTa B CHEKTP, U3yY€HHE CBOICTB M300pakeHUs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHsl IpeaMera B coOMparoliel JIMH3E,
HaOJIOIeHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHS): CAMOCTOSTEIHHO
coOuparh yCTaHOBKY M3 H30BITOYHOrO HabOpa 000pyI0BaHMsI, OUCHIBATH X0/ ONBITA U
€ro pe3yJbTaThl, POPMYIUPOBATH BHIBOIBI,

MPOBOAUTh NPU HEOOXOAMMOCTH CEPHUIO MNMPSMBIX HM3MEPEHUN, OmMpenensis cperHee
3HaYeHHe u3MepsAeMoil BeIWYUHBI ((POKYCHOE paccTOsIHHME CcOOUparoe JIUH3bI),
000CHOBBIBaTh BHIOOD crioco0a u3MepeHust (M3MEPUTENILHOTO TpUbopa);
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IPOBOJIUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIUYMH C HCIOJIb30BAHUEM
OpSAMBIX M3MEPEHUH (3aBUCUMOCTh IIyTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM
JBIDKEHUM 0€3 HadalbHOM CKOpOCTH, Hepuoja KolebaHuid MaTreMaTHdecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTIJla OTPa)XEHMsI CBETa OT yrja NaJcHUs U
yIia IpejoMJIEHUs OT yria MHajeHus): IJIaHUPOBaTh HUCCIIEI0BAaHUE, CAMOCTOSITEIBHO
codupaTh YCTaHOBKY, (HUKCUPOBAaTh pe3yJbTaTbl IOJIY4YEHHOW 3aBHCHMOCTH
(Gu3nyecKux BEIWYMH B BHUJIE TAaOMUIl U rpaduKoB, AeiaTh BBIBOABI [0 PE3yjbTaTaM
UCCIIE/IOBAHMSI;

NPOBOJIUTH KOCBEHHBIC H3MEpEHHUS (HU3UUYECKUX BEIUYMH (CpemHsisi CKOPOCTh U
YCKOpPEHHE TeJia MPU PAaBHOYCKOPEHHOM JIBUKEHHUHU, YCKOPEHHE CBOOOJHOTO MaCHHUS,
KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEHHsI CKOJIBKEHUS, MEXaHHUYecKas pabora u
MOIIHOCTb, 4YacToTa M MepHoA KoleOaHUH MaTeMaTHMYecKOro MU MpYKUHHOIO
MasTHUKOB, ONTHYECKass CHJIa COOMparoIied JIMH3bI, pPaJMOAKTUBHBIA (OH):
IUIAHUPOBAaTh HU3MEPEHUs, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIIOJHSATH
U3MEpEHUs, Cienysl MPEeAJIOKEHHON MHCTPYKLMH, BBIUUCIISTH 3HAUEHUE BEJIMYUHBI U
aHAJIM3UPOBaTh IIOJIyYEHHBIE pe3yJbTaThl C Y4E€TOM 3aJaHHOM IMOIpPEIIHOCTH
U3MEPEHU;

coOuoaTh TMpaBWJIa TEXHUKH O€30MacHOCTH Tmpu pabore ¢ 1abopaTOpHBIM
000py10BaHUEM;

pa3nuyaTth OCHOBHBIE NPU3HAKW M3YYCHHBIX (DU3MYECKHX MOJENEH: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCUHBIM WMCTOYHUK CBETA, Jy4, TOHKAs JIMH3A,
IUTaHEeTapHasi MOJIeNIb aTOMa, HYKJIOHHAs! MOJIEJIb aTOMHOTIO 1pa;

XapaKTepu3oBaTh MPUHIUIBI JEHCTBUS W3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOPOH Ha UX ONMUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, JATUYUKHU MOJIOKEHHUS,
paccTOsHUS M YCKOPEHHMsI, PaKeTa, 3X0JIOT, OUKH, IIEPUCKOII, (poToarnmnapaT, ONTHYECKHE
CBETOBOJIbl, CIIEKTPOCKOI, JIO3UMETp, Kamepa BuibcoHa), HCHONb3ys 3HAHUA O
CBOMCTBax (PM3MUECKUX SIBICHUN U HEOOXOAMMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHHUECKHUX YCTPOWCTB,
M3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX IPOLECCOB MPU PEIICeHUH Y4eOHO--
IIPAKTUYECKHUX 3a/lay, ONTUYECKUE CXEMbI JUIsl IOCTPOEHUS M300pak€HUN B IIOCKOM
3epKaiie U coouparolei JIuH3e;

OPUBOANUTH TPHUMEPHl (HAXOAWTh MHGOPMAIMIO O MpPHUMEPax) MPaKTUYECKOTrO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUHM B TIOBCEJHEBHOW KM3HM s OOecredeHus
0€30MacCHOCTH TNpH OOpaIleHud ¢ NpuOOpaMu U TEXHHYECKUMH YCTPOMCTBaMH,
COXpAaHEHHs 370pPOBbsi M COONIOJIGHHS HOPM OSKOJOTHYECKOIO TOBEIACHHS B
OKpYXaroIlei cpeae;

OCYILECTBIIATh MOMCK HMHPOpManuu (uzndeckoro cojepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYs TOUCKOBBIN 3ampoc, HAXOMUTh IYTH OINpEIeIeHUs
JIOCTOBEPHOCTH TOJy4eHHOW WH(pOpMAllMM Ha OCHOBE HUMEIOIIMXCA 3HAaHUH U
JIOTIOTHUTEIbHBIX HCTOYHHUKOB;

MCIIOJIb30BAaTh MPH BBIMOJIHEHUH YUEOHBIX 33/1aHUN HAYyYHO--TIOMYJIIPHYIO JIUTEPATYpPy
(bu3NYECKOro CoJep)KaHus, CIPAaBOYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
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BJIQ/IeTh MpUEMAMU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs HHPOpMAIUN U3
OJIHOH 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOLICHUS HAa OCHOBE MH(pOpPMALUU
U3 HECKOJNBKUX HMCTOYHHKOB (H3MYECKOTO COACp)KaHHs, IMyOJHMYHO MPEICTaBIsATh
pe3yJIbTaThl IPOEKTHOM WJIM UCCIIEI0BATENIbCKON JIEATENbHOCTH, IPU 3TOM I'PaMOTHO
HCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIA ammapar H3y4aemoro pasziena (U3NKd U
COMPOBOXKAATh BBICTYIUICHHE TMpe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
9 KVIACC

16

KoanuyecTBO 4YacoB DJIeKTPOHHbIE
HaunmenoBanue pa3aejioB 1 TeM uudpoBLIe
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchbl
Pa3zpen 1. Mexannueckue siBJICHUA
11 MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' ONMCAHHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B I 20 1 3
SAMOSeHCTBHC TeI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 9 2
AKOHBL COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 39
Paznen 2. MexanuuyeckHe KoJ1e0aHusl U BOJHBI
bu6mmoreka [JOK
2.1 M 8 3
CXAHHICCKHE KOTCOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 2
CXAHITICCRIC BOTHEL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 16

Paspen 3. DiieKTpOMarHMTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI

31 SJ'ICI(TpOMaFHI/ITHOC OJIE U

OJICKTPOMAarduTHBIC BOJIHBL

6

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



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Hroro mo pazneny 6
Paznen 4. CBeToBble IBJICHUS
4.1 3ako acIpocTpaHe cBeTa 6 1 Bubmmorexa LIOK
. HBI PACIPOCTPAHEHHS CBET
pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl 1 onTHYeCcKUE TPUOOPHI 6 1 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4, P 1
3 a3JIoXeHue 0eIoro cBera B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15
Pa3znea 5. KBanToBble sIBJIEHUA
51 Hcnyckanue U MOTJIOIIEHHE CBETA AaTOMOM 4 bubmorexa HOK
' Y - https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.2 C 6
TPOCHHE ATOMHOTO Aiipa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. s 7
53 AACPHEIC peattid https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nes 6. IloBTopuTte1bHO-000011a101IM I MOAYJIb
[ToBTOpeHUE 1 06001IEHNE COTePKAHUS bubnmnoreka [JOK
6.1 9 2
Kypca Gu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 16



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IMPOBEPAEMBIE IPE/IMETHBIE PE3YJIBbTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITIPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

9 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTarTa

11

1.2

13

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeILHOM MPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHus

UCIIOJIb30BATh U3YYEHHBIC IIOHATHUS

pas3iuyaTh SBICHUS 110 ONMCAHMIO MX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOLIHX JaHHOE (PU3NYECKOE SBICHUE
pacrio3HaBaTh IPOSIBIICHHME M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,

Ipu 3TOM NEPCBOAUTH IPAKTUYCCKYIO 3a1a4dy B y‘le6Hy10, BBIACIATH

CylIecTBEHHBIE CBOMCTBA (PU3HAKN) (PH3UUECKUX SBICHUN

1.4

ONKCHIBaTh H3Y4YCHHBbIE CBOHCTBA Tel M (U3MYECKHE SIBJICHMUS,
UCTONB3ysd (U3NYECKHe BEIMYMHBI, INPU ONHCAHUU TMPABUIIBHO
TpakTOBaTb  (U3MYECKUII  CMBICA  HCHOJB3YEMbIX  BEJIMYMH,
0003HaueHMsI ¥ €AUHUIBI (PU3MUYECKUX BEITMYMH, HAXOIUTH (OPMYJIbI,
CBA3BIBAIOIIME JaHHYIO (U3HYECKYI0 BEIUYMHY C JIPYTHMMH
BEIMYMHAMHU,  CTPOUTh  TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(U3UYECKUX BEJIMYUH

1.5

1.6

XapaKTEepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHUS U TPOIECCHI,
WCIIOJIb3YSl H3YYEHHBIE 3aKOHBI, IIPU OTOM JaBaTh CJIOBECHYIO
(GOpMYITUPOBKY 3aKOHa ¥  3alHMCBhIBaTh €r0 MaTeMaTUYecKoe

BBIPAXKCHUC

0OBSACHSITH (I)I/I3I/ILICCKI/IG IpOonEeCChl U CBOMCTBaA TCJI, B TOM 4YMUCJIC U B
KOHTCKCTC CI/ITyaL[I/Iﬁ IMMPAKTUKO-OPUCHTUPOBAHHOT'O XapakTepa:
BBIABJIATH NPUYINHHO-CICACTBCHHBIC CBA3U, CTPOUTH 00BsACHEHHE U3 2
— 3 JIOTMYECKHX IIaroB C IIOMOIIBIO 2 -3 HU3YYCHHBIX CBOMCTBaA

(bu3nYeCcKuX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemath pacu€THBIE 3a7a4yM (OMHparomupecs Ha cucrtemy u3 2 — 3
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1.8

1.9

1.10

YpaBHEHHUIi), WCMOIB3ys] 3aKOHBI U  (OPMYJBI, CBS3BIBAIOILIUE
¢du3nveckue BENWYMHBI: HAa OCHOBE aHallM3a YCIOBHS 3allaud
3aMHChIBAaTh KPAaTKOE YCJIOBHE, BBISBISATH HEJOCTAIOIINE WIIA
M30BITOYHBIC JAHHBIC, BEIOUPATh 3aKOHBI U (POPMYJIBI, HEOOXOAMMBIC
JUTSL pEIlIeHUs], MPOBOJAUTHh PACUEThl M OIICHUBATH PEATUCTHIHOCTH

IMOJIYUYCHHOI'O 3HAUCHUA (1)I/I3I/I‘{CCKOI>'I BCJIIMYHHBI

paciio3HaBaTb HpO6J'I€MBI, KOTOPBIE MOXHO pPCIIUTh IIPpH IIOMOINU
(1)I/I3I/I‘-ICCKI/IX MCTOAOB, MCIIOJIL3Yd OMMMCAHUC HCCIICAOBAHUS, BBIACIATH
IMPOBECPACMOC IIPCAIIOJIOKCHHUEC, OLCHUBATH IIPABUIIBHOCTDL IIOPAAKaA
MMPOBCACHUA HCCIICAOBAHWA, [ACJIIAaTb BbIBOJAbI, HWHTCPHPCTUPOBATH

PpE3yJIbTAaThL Ha6HIOI[CHI/II>'I U OIIBITOB

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
(GU3MYeCKUX CBOMCTB TeNl: CAMOCTOSITEIbHO COOMpaTh YCTAaHOBKY W3
n30BITOYHOTO Habopa 00OpYIOBAaHMUS, ONUCHIBATH XOJ OMBITA M €T0

pe3yNbTaThl, HOPMYIUPOBATH BHIBOJIBI

IOPOBOANUTH TPHU HEOOXOAWMOCTH CEpUI0 MPSIMBIX H3MEPEHHI,
ompenensisi CpeaHee 3HAYCHHE H3MEpsieMOr BeTUYHHBI ((OKYyCHOE
paccTosHue cobOuparomieil JuH3bI), 000CHOBBIBaTH BBIOOP croco0a

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

1.11

IIPOBOAMTH HCCIIEJJOBAHUE 3aBUCHMOCTEH (DM3UYECKUX BEIMYHUH C
UCIIOJIb30BAaHUEM IIPSMBIX M3MEPEHUN: INIAHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (PUKCHUPOBATH pPE3yJIbTAThI
MOJYYEHHON 3aBUCHUMOCTH (U3UYECKUX BEJIWYMH B BUZAE TaOIUIHU

T‘pa(l)I/IKOB, ACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM MCCICAOBaHUA

1.12

IPOBOAMTh  KOCBEHHbIE  M3MEPEHHUS  (PU3MYECKHX  BEJIUYMH:
IUTAHUPOBATh MU3MEpPEHHs], COOUPaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBINOJHATE M3MEPEHHUs, CIeays MNPEJI0KEHHON HHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEIUYUHBI M aAHAJIU3UPOBATh IIOJIyYCHHBIE

pe3yJIbTaThl C YUYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

pa3ianyaTh OCHOBHBIE MPHU3HAKU H3YYEHHBIX (PU3MUECKHX MOJIENEH:

MaTcpHraJibHad TOYKa, a0COJIFOTHO TBép)lOC TECIIO, TOYEYHBIM MCTOYHHUK
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1.15

CBCTA, JIy4, TOHKAad JIMH34, IJIAaHCTapHad MOJACJIIb aTOMad, HYKIIOHHAas

MOZACIIb aTOMHOI'O AApa

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS HM3yYEHHBIX HpUOOpOB U
TEXHUUYECKUX YCTPOMICTB C ONOpPOM HAa HX OMNMCAHMS, HCIOJIb3Ys
3HaHHUA O CBOMCTBaX (DU3MUYECKUX SBJICHUM U HEOOXOIUMBbIE

¢du3nueckre 3aKOHOMEPHOCTH

1.16

1.17

1.18

1.19

1.20

UCIIOJB30BaTh CXEMbl M CXEMATHYHBIE PHUCYHKH H3Y4YCHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEIIBHBIX puOoOpoB 51
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUH Y4eOHO-ITPAKTHUYECKUX
3aj7a4, ONTUYECKHE CXEMBI ISl MOCTPOSHHSI N300paKEHHIA B MJIOCKOM
3epKajie ¥ coOuparole JuH3e

OPUBOAUTH MNpHUMEpbl (HAXOAWTh MHGOPMAIMIO O I[PUMEPAX)
MPAaKTUYECKOTO UCTOIb30BaHUS (PM3NIECKUX 3HAHUI B TOBCEIHEBHOM
KU3HM Juid  o0ecriedeHHss O€30HacHOCTH IMpU  OOpallleHuH ¢
npuOOpaMy U TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHEHUSI 3/10POBbS U

CO6J'IIOI[€HI/I$I HOPM 3KOJIOTHYCCKOI'O ITOBCACHUSA B Oprxca}omeﬁ cpeac

OCYIIECTBIISATh MOUCK MH(POPMAIUN (PU3HMUECKOTO COACPKAHUS B CETH
NHTepHer, caMOCTOSTENBHO (OPMYIHpPYsT TOWMCKOBBIA  3arpoc,
HAaXOAUTh NyTH  OINpEHNEJEHUs]  JOCTOBEPHOCTH  ITOJIYUYEHHOM
nH(popManMid Ha OCHOBE WMEIOIIMXCA 3HAHUM W JIOMOJIHUTEIBHBIX

HCTOYHUKOB

UCMOJNb30BaTh NpPU  BBHIMOJHEHUM YYEOHBIX 3aJaHUi  Hay4yHO-
MOMYJISIPHYIO JIUTEPaTypy (PU3MUECKOro coaepkaHMsl, CIPaBOYHBIE
MaTtepuainsl, pecypchl ceth MHTepHeTr; Biazers  npuémMamu
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusl MHGOPMAILMU U3 OJIHOU

3HaKOBOM CUCTEMBI B JIPYTYIO

co3laBaTh COOCTBEHHBIE IHUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha
OCHOBE I/IH(i)OpMaHI/II/I U3 HECKOJIIBKHX HNCTOYHUKOB (i)I/ISI/I'—IeCKOI‘O
coJlep’KaHusl, MyOJIMYHO HPEACTAaBIATh PE3yJbTaThl MPOEKTHOW WM
HCCIIEIOBATEIIbCKOW  JEATEIIbHOCTH, NP 3TOM  IPaMOTHO
WCIIOJIb30BaTh M3YUYEHHbIN MOHATUHWHBINA anmapaT u3y4aeMoro pasjaenna
GU3MKK U COMPOBOXKIATh BBICTYIUICHHE TpE3eHTalueld ¢ y4EToM

0COOEHHOCTEHN ayUTOPHH CBEPCTHUKOB
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1.21

IPU BBIOJIHEHUH Y4YEOHBIX NMPOEKTOB M UCCIEIOBAaHUNA (PU3NUECKUX
IPOLIECCOB paclpesnessTh 00A3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTbH  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ, B JEATEIbHOCTb IPYIIbl, BBICTPAUBATh
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IPOSABIAL  TOTOBHOCTH

pa3pemiath KOHQIUKTHI
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

9 KJIACC

Kon

pasnena

Koz snementa

[TpoBepsieMbie JIEMEHTHI COIEPIKAHUS

MEXAHWYECKUE SABJIEHU S
81 MexaHndeckoe — ABWXKeHHE.  MarepuanbHas — TOYKa.
' Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTh MEXaHUIECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE MPSAMOIMHEHHOE IBHKCHHE
HepaBHomepHoe mnpsimosinnHeiHoe amxeHue. CpemHss u
8.4 MTHOBEHHass CKOpOCTh Tella NpU HEpaBHOMEPHOM
JIBYKEHUH
85 Yckopenue. PaBHOyCKOpeHHOE NpSMOJIMHEHHOE
' JIBIDKEHUE
8.6 CoOoauoe nanenne. OnbITe! [anunes
PaBHOMEpHOE nBMXKEHHE TO OKpykHOcTH. llepuon u
8.7 yactota oOpamieHus. JIluHelWHas M yrioBas CKOPOCTH.
LenTpocTpeMuTebHOE YCKOPEHNE
8.8 [lepsriii 3akoH HetoToHa
8.9 Bropoii 3akon Herotona
8.10 Tperuii 3akon HeroToHa
8.11 [IpyHIMI Cyneprno3uuu CHUl
8.12 Cuna ynpyrocrtu. 3akoH ['yka
8.13 Cuna TpeHMs: cujla TPEHHs CKOJBXKEHHUS, CHJIa TPEHHs
' MTOKOS, IPYTHE BBl TPEHHUSI
8.14 Cuna TSDKECTH W 3aKOH  BCEMHPHOTO  TSATOTEHUSI.
' YckopeHnue cBOOOAHOTO MaACHHUS
815 JBmwxenue miaaner Bokpyr Connna. [lepas kocmuueckas
' ckopocTh. HeBecoMocCTh U meperpysku
8.16 PaBHOBecue MarepuanbHON TOYKU. AOCONIOTHO TBEPIOE
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TEJ0
8.17 PaBHoBecue TBEPAOro TeENa € 3aKpPEIUIEHHOW OCBIO
' BpaieHusi. MoMeHT cuibl. LleHTp TskecTn
8.18 Nmnynsc Tena. U3menenne uMiynbca. MMmnyibce cumsl
8.19 3aK0H COXpaHCHHS HMITYJIbCA
8.20 PeakTuBHOE qBUXKEHUE
8.21 Mexanuyeckas paboTa U MOIIHOCTb
8.9 PaGora cun TshkecTH, ynpyroctd, Tperus. CBs3b SHEPTUU
' 1 paboThI
823 [loTrenumansHast  SHeprus  Tena, MOAHATOTO  HaJ
' MIOBEPXHOCTHIO 3eMIIH
8.24 [ToTenumanpHas SHEPTUS CKATON TPYKUHBI
Kunernueckass osHeprus. TeopemMa o0 KHUHETHYECKOH
8.25
SHEPIrUn
8.26 3aKOH COXpaHEHUSI MEXaHUUECKOW YHEPTUU
[IpakTuueckue padbOTHI:
Omnpenenenue cpeaHel CKOPOCTH CKOJIbKEHUs OpycKa WU
JBWDKEHUS ~ IIApUKa 1O  HAKJIOHHOHW  TUTOCKOCTH.
OmnpeneneHne YCKOpEHHUs Tela MpU PaBHOYCKOPEHHOM
JIBY>KEHUH 110 HAaKJIOHHOMW TUTOCKOCTH.
HccnenoBanne 3aBUCUMOCTM IYTH OT BpPEMEHH NpHU
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HaualbHOW CKOPOCTH.
IIpoBepka rumoTe3pl: e€ciad MpPUH PABHOYCKOPEHHOM
8.97 JBYKEHUH 0e3 HavyaJbHON CKOPOCTH IYTH OTHOCSITCSI Kak

P HEYETHBIX YHUCEI, TO COOTBETCTBYIOIIHME MPOMEKYTKHU
BPEMEHHU OJMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CUIJIbI TPEHUS CKOJIBKEHUS OT
CHITBI HOPMAaJIBHOTO JTaBJICHHUS. Omnpenenenue
kodpdunmenTa TpeHus CckoilbxkeHus. OmnpeneneHue
KECTKOCTHU MPYXKUHBL. Orpesieienne padoThl CHIIbI TPEHHS
MIpU PAaBHOMEPHOM JBUKEHUU Te€Ja MO TOPU3OHTAIBHOMN
noBepxHocTu. OnpeneneHne padboThl CHIIbI YIIPYTOCTH TIPH

nogbeéme Ipy3a C HUCIOJB30BAHUCM HCIOABUIKHOIO H




24

HOIBHKHOTO OJIOKOB

duznyeckue SBICHUS B npupoac: MpUIMBBI U OTJIUBEI,

8.28 nBwkeHne TutaHeT CONHEYHOHW CHCTEMBI, PEaKTHBHOE
JIBUKCHHE KUBBIX OPTaHU3MOB
8.9 Texuuueckue yCTpOMCTBA: CIUIOMETD, ATYUKU

I10JIOXKEHHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHNYECKUE KOJIEFAHUMA 1 BOJIHBI

9.1

9.2

KonebarenbHoe nasmxeHue. OCHOBHBbIE XapaKTEPUCTHKHU
KoJIe0aHU: IEpUO/, YaCTOTAa, aMILJIUTYAA

MareMaTH4eCcKU n HPY)KI/IHHHﬁ MasiTHHUKH.

[IpeBparnienue 3HEprun MpH KOJI€OATETLHOM JABUKCHUT

9.3

9.4

9.5
9.6

9.7

3aryxatomme KosebaHus. BpIHyXIeHHBIE KOJeOaHMs.

Peszonanc

Mexanunueckue BosHbl. CBOMCTBa MEXaHMUYECKMX BOJIH.
[IpononbHble M TONEpeYHbIE BOJIHBL. JlJIMHA BOJIHBI U
CKOpOCTh €€ pacnpocTpaHeHHs. MeXxaHu4ecKue BOJHBI B
TBEPZIOM TeJlE, CEHCMUYECKUE BOJIHBI

3Byk. [’ pomMKkoOCTb 1 BbICOTa 3ByKa. OTpa’keHUE 3ByKa
WHudpa3Byk 1 yabTpa3ByK

[IpakTuyeckue paboOTHI:

OnpeneneHnne  4acTOThl M Iepuoja  KoseOaHUi
MaTeMaTHYeCKOro MasiTHUKA.

OnpeneneHnne  4acTOThl M Iepuoja  KoseOaHUi
NPY>KMHHOTO MasiTHUKA

UccnenoBanme  3aBUCUMOCTH  Iepuofa  KoseOaHUM
MOJIBEIIEHHOT0 K HUTH TIpy3a OT JUIMHBI HUTH.
UccnenoBanme  3aBUCHUMOCTH  Iepuofa  KoseOaHUM
NpY)XKMHHOTO MasiTHHUKa OT Maccel Tpy3a. llpoBepka
HE3aBHCUMOCTH nepuoaa KojeOaHuit rpy3a,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl Ipy3a U KECTKOCTHU

npyxuHsl. 3MepeHue yckopeHus cCBOOOAHOTO NaIeHUs

9.8

dusnueckre SBICHUS B npupoac: BOCIIPUATHE 3BYKOB

JKUBOTHBIMH, 3CMIJICTPSACCHUC, ceilicMu4eckKue BOJIHBI,
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LIYHaMH, 3XO0

9.9

TexHudeckue  yCTpOMCTBA:  3XOJIOT, MCIOJb30BaHUE

yJIbTpa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DNEeKTPOMarHUTHOE TOJe. DJEKTPOMATHUTHBIE BOJHBI.
' CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [Ixana 37eKTPOMarHUTHBIX BOJIH
10.3 DOnekTpoMarHuTHas mnpupoga cBeTa. CKOpPOCTh CBeTa.
' BosHOBEIE CBOlICTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3yyenne cBONWCTB ANEKTPOMArHUTHBIX BOJIH C MOMOIIBIO
MOOHIILHOTO TeIeOoHa
Ousnueckue SABICHHS B  OpUPOAE: OHOIOTHYECKOE
10.5 JIECTBUE BUIHMOTO, yIbTPaprOIECTOBOTO u
PEHTTEHOBCKOTO M3ITy4eHHI
10.6 Texuuueckue yCTpOIiCcTBa: UCIIOJIb30BaHUE
' AJIEKTPOMATHUTHBIX BOJIH JIJISI COTOBOM CBSI3H
CBETOBBGBIE SBJIEHUA
111 JlyueBast mozenb cBera. MicTOUHMKYM cBETa
11.2 [IpsimonnHENHOE pacpOCTpaHEHHUE CBETA
113 Otpaxenne cBera. [lnockoe 3epkano. 3aKOH OTPaKEHHS
. cBeTa
114 [Ipenomiienue cBeta. 3akoH npenomiieHus ceeta. [lonHoe
' BHYTpPEHHEE OTPAKEHHE CBETA
11 115 Jlunsa. Xoj yueil B IMH3€E
118 Onrtuyeckass cuctema (oToanmapara, MHKPOCKONA U
' TEJIECKOTIIa
117 I'maz kak omnTudeckas cucrtema. biu3opykocTs H
' JaTbHO30PKOCTh
118 Paznoxenue Genoro ceera B crnekTp. OnbiTel HpioToHA.
' CroxeHne CrieKTpalIbHBIX IBETOB. Jlucmepcust cBeTa
11.9 [IpakTuyeckue paboOTHI:
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HccnenoBanne 3aBUCUMOCTH yIJla OTPAXKEHUsI CBETOBOT'O
Jy4a OT yIJia MajeHusl.

N3ydyenne xapakTepUCTHK M300paKeHHs MpenaMera B
IJIOCKOM 3epKajie.

HccnenoBanne  3aBUCUMOCTM  yIjla  IPEJIOMIICHHS
CBETOBOI'O JIyya OT yrja MaJeHHs Ha FPaHULE «BO3AYX —
CTEKJIO».

[Tonyuenne wu300paKEHU € TIOMOIIBID COOUparoIIeit
JIUH3BL.

Omnpenenenne (¢GOKYCHOTO paAcCTOSHUA UM ONTHYECKOH
CWJIBI COOMPATOIIEH JINH3HI.

OnBITHI O Pa3JIOKEHUIO OEJIOTr0 CBETA B CIIEKTP.

OnpITBl TIO BOCHPHUATHIO IBETA MPEAMETOB TMPU UX

HaOJII0/IEHUU Yepe3 I[BETOBbIE (PUIBTPHI

dusznyeckue SBICHUS B Ipupoac: 3aTMCHUA COJ'IHI_Ia n

11.10 JlyHbl, 1BeTa Tel, ONTHYECKUE SBIEHUS B aTMmocdepe
(uBet HeOa, pedpakius, paayra, MUPax)

1111 TexHuyeckue ycTpoicTBa: OUKH, IEPUCKOI, PoToanmapar,

' ONTUYECKUE CBETOBOBI
KBAHTOBBGIE ABJIEHUA

191 OmnbiTel  Pezepdpopna u mnaHerapHas MoOJeNb aToMa.
' Mogaens aroma bopa

192 Hcnyckanne u moriomeHue cBera aToMoM. KBaHTHI
' JInnenyaTsie CIIEKTPHI

12.3 PagnoaktuBHOCTH. Anb(da, OeTa- 1 raMmMa-u3IyyeHHs

194 Ctpoenne aroMHOro sapa. HykinoHHas Mojenb aTOMHOTO
' sapa. M3oTonsl

125 PagnoaxkTtuBHble mpeBpameHus. llepuon mnomypacnana
' aTOMHBIX si7iep

126 SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsiOBOrO W
' MaccOBOI'0 YHCEN

12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MACChl U SHEPTUU

12.8 Peakuuu cunre3a u nenenus saep. Mcrounuku sHeprumn
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CoiHma u 3BE31

Snepnas  sHeprerwka.  JleldicTBME  paJMOAKTHUBHBIX

129 W3JTy4eHHUI Ha )KUBbIE OPTaHU3MBI
[IpakTuueckue padbOTHI:
HaOmionenne CIUIOIIHBIX W JIMHEWYaTBIX  CIEKTPOB
U3ITYYCHUS.
12.10
HccnenoBanue TPEeKOB: U3MEPEHUE SHEPIUU YACTHUIIBI I10
TOPMO3HOMY IIyTH (110 hoTOorpadusim).
W3mepenune painoakTHBHOTO (hoHA
®dusnyeckue ABICHUS B NPUPOJE:  E€CTECTBEHHBIN
11 panMoaKTUBHBIA (POH, KOCMUYECKHE JIy4H, PaTUOAKTHBHOE
' U3JTy4eHHe IPUPOTHBIX MHHEPAJIOB, JeliCTBHE
PalMOAaKTUBHBIX U3IyYCHUI Ha OPTaHU3M YeIOBEKa
1212 Texauueckue YCTpOWCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/I,I[yaJ'IBHHﬁ JA03UMCETP, KaMEpa Bunbcona

HEPEYEHDb 2JIEMEHTOB COIAEPKXAHUA, ITPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
1 MEXAHUWYECKUE ABJIEHUA

11 Mexanuueckoe — aBukeHue. MarepuanbHas — Touyka. Cucrema  oTcuéra.
OTHOCUTENBHOCTD JIBUXKEHHS
PaBHomepHoe u HepaBHOMepHOe ABMkeHue. CpenHsas ckopoctb. Dopmyna st

1.2 BBIYHCIICHUS CpeHEel ckopocTH: V = S/t
PaBHOMEpHOE TPSAMOJIMHENHOE IBHKEHHE. 3aBUCUMOCTh KOOPIAWHATHI TeJla OT

13 BPEMEHHU B CIIy4ae paBHOMEPHOI'O MPSIMOJIUHEUHOTO IBUKEHHUS:

x(f)=x,+vt
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14

1.5

1.6

I'paduky 3aBUCUMOCTH OT BpEMEHH JUIsI TNPOEKLIHUU CKOPOCTH, TPOCKIUU

NEPEMEIICHU, ITYyTH, KOOPAUWHATHI ITPU PAaBHOMEPHOM HpHMOHHHeﬁHOM JABHXXCHHUHU

3aBUCUMOCTh KOOpAuHaTbl TE€j1a OT BPEMCHH B ClIyda€ pPaBHOYCKOPCHHOI'O

HpﬁMOJ’IHHCﬁHOI‘O JABUXXCHUA:

S(fi=vy s+ ay=

[ ] By

@opmynbl 11 OPOCKUUH TNEPEMELICHUS, IPOEKIMU CKOPOCTH M MPOEKIUU

YCKOpPEHUs IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBUKCHHUHU:

2
s.(D=vy, - t+a, S

U_\'(f) =Up, 4, L,

a. (f)=caonst,

o] o]

UI.‘cL - L’}I.TL =2£II.5'_T
Fpa(bI/IKI/I 3aBUCUMOCTH OT BpPEMCHHU Ui IMPOCKIUU YCKOPCHUS, IIPOCKIUNU
CKOPOCTH, TMPOCKIMU IEPEMELICHUS, KOOPAUHATHl [PH PaBHOYCKOPESHHOM

NPSIMOJIMHEHHOM JIBUKCHUU

CBobOognoe manenue. DOpMysbl, OMUCHIBAIOIINE CBOOOJHOE TMAJCHUE Tela IO
BEepPTHKANU (ABM)KEHUE Tella BHU3 UM BBEPX OTHOCHTEIHHO MOBEPXHOCTH 3€MIIN).
I'paduku 3aBUCUMOCTH OT BpEMEHHU ISl MPOEKIIUU YCKOPEHMSI, TPOEKIIMH CKOPOCTH
¥ KOOPAMHATHI IPU CBOOOIHOM IMaJICHUH TeJla 10 BEPTUKAIIN

CkopocTh paBHOMEPHOTO JBMKEHHMS Tela IO OKpyKHOocTH. HampaBneHue
CKOpOCTH.

CDOpMy.]'Ia IJIL BBIYUCIICHUSA CKOPOCTH HYEpPEC3 paaruyC OKPYXKHOCTHU U IICPUON

oOparieHus:
2mR
L=
T

[lenTpocTpeMuTenbHoe  yckopeHue.  HampaBieHue — IEHTPOCTPEMHUTENHHOTO

YCKOpPCHUA. CDopMyna JJI1 BBIYUCIICHUA YCKOPCHUA:

CDOpMYJ'Ia, CBA3bIBAIOIIAA NMEPUOA U YACTOTY 06paIJ_IeHI/I$IZ

WV =?
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Macca. IInotHocts BemecTsa. Popmyia i BBIYUCICHUS IITIOTHOCTH:

_m

1.7 V
1.8 Cuna — BektopHas ¢pusudeckas BennunHa. ClIoKeHue CUIl
1.9 SIBnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHna:
F=m-d
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CHIIbI, IEHCTBYIOIIEH Ha
TEJI0
Bzaumopericteue Ten. Tperuit 3akoH HproToHa:
1.11 F P _‘Fl—>2
TpeHne nokos M TpeHue CKoJbXeHHUs. Popmysia I BBIYMCIECHUS MOIYJIS CHIIBI
TPEHMSI CKOJIbKECHHUS:
1.12 F_=u-N
p- M
Hedopmarus Ttena. Ympyrue u Heynpyrue aepopmanuu. 3akoH YIpyroi
nedopmaruu (3akoH ['yka):
1.13 F=k-Al
Bcemuphoe Tarorenue. 3akoH BCEMUPHOTO TSATOTEHHUS:
My - M4
F=G.-—L1_2
1.14 R

Cwita TsbkecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.

<I>opMyJ1a JJIs1 BBIYMCIICHUA CHUJIBI TAXCCTH BOJIM3H TTOBEPXHOCTU 3emmu: F = mag.
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1.15

JBuxenue manet Bokpyr Connua. IlepBas kocmuueckas ckopocts. HeBecomocThb

U TIEPETPY3KU
Nmrtynbe Tenna — BekTopHas (hu3uvecKas BeJTudrHa.
p=mi

Nmnynsc cucremsl tein. 3menenue umnyibca. MMmyibsce cumsl

1.16

1.17

3akoH COXpPAaHCHUSA UMITYJIbCA JIS BaMKHYTOﬁ CUCTCMBI TCJI:
P=myU i, =const
PeakTuBHOE NBUXKEHUE

Mexanuueckas pa60Ta. cDOpMy.]'IEI JJIA BBIYHMCIICHHUA pa6OTBI CHIJIBI:

A=Fsooscx

Mexanudeckasi MOIIHOCTb:

N=24
I

1.18

1.19

Kunernueckas u NMOTCHIUAJIbHAas SHCPIUsl. CDOpMyJ'Ia JJII BBIYMCIICHU A

KUHETUYECKON SHEPIUu:

H!UE
By

Teopema o kuHeTHUecKoU dHeprun. GopmyJia 11 BBIYUCICHUS TOTEHIUAIBHOU

SHEPIUHU Tella, IOJIHATOrO

Haj 3eMéii:

E,= mgh

Mexanunueckas OHEPTIUs:
E=E,+E,

3aKOH COXpaHEHUsI MEXaHNYECKOM dHeprun. @opMmyiia sl 3aKOHA COXPaHEHUS
MEXaHMUYECKOW SHEpIUu B OTCYTCTBHE CHII TpeHus: E = const.

IIpeBpalieHre MEXaHNYECKOW SHEPTUH NPY HAJTUYUH CUJIBI TPEHHUS.

1.20

HpOCTBIe MeXaHHU3MBI. «30JI0TOE IIpaBUJI0» MEXAaHUKHU.




31

Peruar. Moment cwiist; M - Fl.

VYcnoBue paBHOBECHSI pblyara:
M +M,+..=0
[TonsuxkubIi 1 HenoaABWKHBIN 0510ku. KITJI mpocThix MexaHU3MOB,

n= Anonesnas
Aﬁrpaqx

1.21

JaBiienue TBEpIOTO TENA.
®opmyra s BBIYMCIICHHS IaBJICHUS TBEPIOIO Tena:

_F
p_S'

JlaBienue raza. ATMoc(epHOe TaBlIcHHE.

FI/I,I[pOCTaTI/I‘-IeCKOG JaBJICHUC BHYTPH KUAKOCTHU.

CDOpMy.Ha AJI BBIYHUCJIICHUA JaBJICHUS BHYTPHU ) KUAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. 'mapaBaudeckuii npecc

1.23

1.24

3akon Apxumena. dopmyna s omnpenereHUs  BHITAIKUBAIOMICH  CHIIBL,
NENCTBYIOIIEH Ha Teo, MOTPYKEHHOE B JKHUIKOCTh WU Ta3:

Fags =PEV
VYcnoue miaBanus Tena. [InaBanue cy0B U BO3AyXOIJIaBaHUE

Mexannueckue KonebaHus. AMIUIMTY1a, IEPUOJT U YacToTa Kosebanuit. @opmyia,

CBSI3BIBAIOIIAS YACTOTY U MEPUO/I KOJIeOaHUH:

1.25

Marematuueckuii ¥ IPYKUHHBIA MadATHUKU. [IpeBpamieHue 5sHEprum Ipu

K01€0aTeIbHOM ABUKEHUH

1.26

3aryxatomue kojaebaHus. Bernyknennsie konebanus. Pezonanc

1.27

MexaHndecKrue BOJIHEL. HpO)IO.]'H)HBIe H TIONCPCUYHLIC BOJHBEI. HJ'II/IHa BOJIHBI H

CKOPOCTB pacnpoOCTPaHCHUS BOJIHBI:

h=v-T
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1.28

3Byk. ['pomMKkocTh U BbIcOTa 3ByKa. OTpakeHHEe 3BYKOBOIl BOJIHBI Ha IPaHULIE ABYX

cpen. Hdpa3Byk u yIbTpa3ByK

1.29

1.30

IIpaxmuueckue pabomuwl

W3mepeHne cpenHedl IUIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBI, KECTKOCTH
OpPY>XUHBL, KOA(P(UIMEHTa TPEHHSI CKOJBKEHHs, pabOThl CHIIBI TPEHHS, CHIIBI
YIPYrOCTH; CpeIHEeH CKOPOCTH [IBIDKCHHS OpyCKa IO HAKJIOHHOHM IUIOCKOCTH;
YCKOpeHHUs1 OpycKa MpHU JBMKEHUH 110 HAKJIOHHOM IJIOCKOCTH; YaCTOTHI M MIEPUOJIa
KojeOaHUli MaTeMaTH4YeCKOr0 MasTHHKA; 4YacTOTHl M IepHoja KoyieOaHHi
NpPY>KHHHOTO MasiTHHUKAa; MOMEHTA CHJIBI, IEHCTBYIOLIETO HA phlyar; pabOThl CHIIBI
YIPYrOCTU TP MOABEME TPy3a C MOMOIIBI0 HEMOBIKHOTO OJ0Ka; pabOThI CHIIBI
YIPYTOCTH MPH MOABEME TPy3a ¢ TOMOIIBIO TOABIKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXUMEJOBOW CHIIBI OT 00bEMa MOTPYKEHHON YacTh
TEJIa U OT IUIOTHOCTH YKHUJIKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIICH CHUIIBI OT MACChI
TeNa; CHUJIbl TPEHUS CKOJBKEHUS OT CHJIBl HOPMAJIBHOTO JaBJICHUS M OT poja
MOBEPXHOCTH; CHJIBI yNPYTOCTH, BO3HHUKAIOIIEH B TPYXKUHE, OT CTEIEeHU
nedopmanuu NpYyKUHBL, YCKOpPEHUs Opycka OT yrila HakJIOHA HarpaBiIsIOLICH;
nepuojsia (4acToThl) KONEeOaHWH HUTSHOTO MAasTHHUKA OT JUIMHBI HUTH; TMEpUOa
KoJIeOAaHUH TPYKUHHOTO MasTHUKAa OT Macchl Ipy3a U JKECTKOCTH TPY>KUHBI;
HCCIIEIOBAaHNE HE3aBHCUMOCTH MEPHO/Ia KoJeOaHN HUTSHOTO MasiTHUKA OT MacChl

rpy3a. IIpoBepka yciaoBHs paBHOBECHS pbluara

Qusuueckue A6ieHUs 8 npupoode: TPUMEPHI ABMKEHUS ¢ PA3IUUYHBIMUA CKOPOCTSIMU
B KMBOM M HEKHMBOW IPUPOJE, NEHUCTBHE CUJIBI TPEHHUS B NPUPOJIE U TEXHHKE,
OPWIMBBl M OTJIMBBI, JABWKEHHE IUIaHeT CONHEYHOM CHCTEMBI, PEAKTUBHOE
JBUKEHHE KUBBIX OPTaHW3MOB, PbIYard B TEJI€ YEJIOBEKA, BIMSHHE aTMOC(PEPHOTO
JIaBJICHUS] Ha KMBOM OpPraHu3M, IUIaBaHUE PHIO, BOCIPUSATHE 3BYKOB >KHBOTHBIMH,

3eMJIETPSICEHHE, CEICMUYECKHE BOJIHBI, I[yHAMH, 3XO0

1.31

Texnuueckue ycmpoiicmea: CIUJIOMETp, HATYUKHU TIOJOKEHUS, PAcCTOSHUS U
YCKOPEHUsS, JHUHAMOMETp, WOJMIIMITHUKH, paKeThl, pblYar, TOJBWKHBIA U
HEMOJIBIKHBIA OJIOKM, HAKJIOHHAS IUIOCKOCTb, TPOCTHIE MEXaHU3MBI B OBITY,
COOOIIAOIIMeCs] COCY/bl, YCTPOICTBO BOAOINPOBOAA, THIpaBIMYECKUN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TMOPIIHEBOH HACOC, apeoMeTp, dXOJOT,

HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE
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2 TEIUIOBBIE ABJIEHUA
OcCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KUHETUUECKON TEOpUU CTPOEHHUS BEILECTBA.
2.1 Mogenu  TBEPAOro, KHAKOIO M  ra3oo0pasHOIO  COCTOSHUM  BEILIECTBA.
Kpucramnmmueckue n amopgHsbie Tena
25 JIBrxeHue yacTtull BeuiecTBa. CBsi3b CKOPOCTH JBMXKEHUS YACTHI] C TEMIIEPATYpOH.
' BpoyHoBckoe nBmxenue, uddy3us
2.3 CMauuBaHue U KalWUISPHBIE SIBICHUS
2.4 TemoBoe paciIupeHHe U CKaTue
2.5 TennoBoe paBHOBECHE
26 BuyTpennsist snHeprusi. PaGora wu Teruiomepenada Kak CcrnocoObl H3MEHEHUS
' BHYTPEHHEH 3HEPruu
2.7 Bupel Tenonepenauu: TeMIONPOBOIHOCT, KOHBEKIUS, U3TyUEHHE
Harpesanue u oxnaxaenue ten. KoianuuecTBo TemaoThl. Y qesbHas TENI0EMKOCTb:
2.8 Q:ﬂn[fz—fl]
3aKOH COXpaHEHMsI JHEPrUUM B TEIUIOBBIX NpOLECcCax. YPaBHEHHE TEIUIOBOTO
OanaHca:
2.9
Q+0, +..=0
HcnapeHne u xoHaeHcauus. l3MeHeHue BHYTpEHHEW DSHEprum B IIPOLECCE
210 ucrapeHuss M KoHjeHcauuu. KumeHme xkumakocth.  YiaenpHas — TeIUioTa
' napoo6pasoBanus: L = Q/m
2.11 BrnaxxaocTs BO3myxa
[InaBnenue u kpuctammuzanus. MzMenenne BHyTpeHHEH SHEPruu MpH IUIaBICHUU
Y KpUCTAJUIM3ALMK. Y eNIbHAs TEIUIOTA IIJIaBICHUS:
2.12 ) 0
m
213 BHyTpeHHsIs1 sHEprus cropaHus TOIUIMBA. Y IENbHAs TEIUIOTa CTOPAHMS TOILIIMBA: (|

=Q/m
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2.14

2.15

[Tpuntumne! padoTs! TeroBsix apurareneid. KI1J[ TermoBoro apurarens

Ilpakmuueckue pabomul

N3mepenue ynenbHOM TEIUIOEMKOCTH METAUIMYECKOr0 LMJIMHIPA; KOJIUYeCTBa
TEIUIOTHI, IT0Jy4€HHOTO BOJOH KOMHATHON TeMIlepaTypsl (PMKCHPOBAHHOM MACChl, B
KOTOPYIO OITYIICH HaneTBIﬁ HNUWIMHAP; KOJUYCCTBA TCIIJIOThHI, OTAaHHOI'O HAIrpCThIM
IWIMHAPOM, TIOCJIE€ OIyCKaHWsT €ro B BOJYy KOMHATHOM TeMmepaTypsl;
OTHOCHTEJIBHOM BJIQXKHOCTH BO3yXa, y,[[GJIbHOfI TCIVZIOThI IIJIAaBJICHHUA JIbAA.
HccnenoBanue n3aMeHEHHs TEMIIEpaTypbl BOABI PU Pa3IMUHBIX YCIOBUSIX; SIBICHUS

TEI1000MeHa IpU CMEIMIMBAHUM XOJIOIHOM U ropsiueld Bo/bl; IPOLecca NCIIapEHUs]

2.16

Duszuueckue A61EHUS 8 npupO()e: IMOBCPXHOCTHOC HATSKCHHUEC M KallUJUIAPHBIC
ABJICHUST B HNPUPOAC, KPUCTAJIJIBI B IPUPOAC, HU3ITYUYCHHC COJ'IHLIa, 3aMCpP3aHUcC

BO/I0EMOB, MOpCKHE OpU3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHEra

2.17

Texnuueckue ycmpoucmeqa: KalWJUIAPBL, IPUMEPBI HCIIONb30BAHMWS KPUCTAILIOB,
JKUAKOCTHBIM TEPMOMETp, HAaTYUK TEMIIEPaTypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETpBI, ICUXPOMETp, IapoBas TypOWHA, JBUraTellb BHYTPEHHEIO

CrOpaHHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

Onektpuzanus Ten. J[Ba BUa 3MeKTPUUECKUX 3apsi0B

3.2

B3aumopeiictBue 3apsokeHHBIX Tell. 3akoH Kynona

3.3

3aKOH COXpaHEHHS JIEKTPUIECKOTO 3apsiia

3.4

3.5

Onektpuueckoe rmone. Hanpsoxk€éHHocTs  anekTpuueckoro mods.  [IpuHiun
CYIEPIIO3UIINH MIEKTPUUECKHUX T0JIeH (Ha KayeCTBEHHOM YPOBHE)

Hocurenu QJICKTPUYICCKUX  3apssa0B. Z[eﬁCTBHe QJICKTPUYCCKOI'0 IMOJIA Ha

OJICKTPHUYCCKUEC 3apAabl. HpOBO,ZIHI/IKI/I " JUDJICKTPHUKHN

3.6

3.7

[TocTostHHBIN 3nekTpuyecKkuid ToK. JlelcTBUs snekTpuyeckoro Toka. Cuia Toka.
Hampsixenue.
I=qg/t,U=A/

DJIEKTPUUYECKOE COMPOTUBIICHUE. Y JETBHOE AIEKTPUUECKOE COITPOTUBIIEHHUE:
R =pl/S
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38 3akon Oma ays ydyactka snekrpudeckon menu: | = U/R
[TocnenoBarenbHOE COeTMHEHUE MPOBOJHUKOB:
I =1, U=U+U,. R=R, +R,
1 1 1 2
39 [TapannensHOE CoeIMHEHNE MPOBOJIHUKOB PABHOTO COMPOTHBIICHHUS:
U=U:I=1+1; Rzi.
2 2 P
CMmenianHble COETUHEHHS MPOBOIHUKOB
Pa6ota u MmomHOCTh AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon J[xoynsa — Jlenma:
3.11 O=I"-R-t
e OneiT Opctena. MarHuTHOE T0JIe TPSIMOTO TMPOBOJAHMKA C TOKOM. JluHuuM
MarHUTHOW HHIYKITUU
3.13 MarnuTHOe 1oJie TOCTOSIHHOTO MarHuTa. BzauMoeiicTBie MOCTOSIHHBIX MAarHUTOB
3.14 JleiicTBrE MarHUTHOTO MOJISL HA IPOBOJIHUK C TOKOM
3.15 Onebitel @apazes. SBnenue snekTrpoMarnuTHON UHAYKIUU. [IpaBuno Jlenua
Ipaxmuuyeckue pabomul
Hsmepenue AIEKTPUIECKOTO COTIPOTUBIICHUS pe3ucropa; MOIITHOCTH
ANEKTPUUYECKOTO TOKA; pabOTHI ANIEKTPUIECKOTO TOKA.
UccnenoBanne 3aBUCMMOCTH CHJIBI  TOKa, BO3HHUKAIOIIETO B  IPOBOJIHHUKE
3.16 (pe3ucTopsl, JIaMIIO4Ka), OT HaIMpPsHKEHHUS Ha KOHIAX MPOBOJHHUKA; 3aBHUCHMOCTH
COTIPOTUBIICHUS OT JJIMHBI MPOBOJHUKA, TIJIOMIATH €T0 IOMEePEYHOr0 CEYEHUs M
YAEIBHOTO COMPOTUBIICHHUS.
[IpoBepka mpaBmiIa Il DJIEKTPUUECKOTO HAMPSHKEHUS TPU TIOCIET0BATEIHFHOM
COCTMHEHUW TPOBOJHMKOB; TIpaBWJa JUIS CHIBI DJIEKTPHUYECKOrO TOKa MPH
napauieIbHOM COEIMHEHUHU IPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue sA6NeHUs 6 Npupode. DIEKTPUUYECKHE SBICHUS B aTMmocdepe,
3.17 AIIEKTPUYECTBO KMBBIX OPTaHMW3MOB, MarHUTHOE MoJie 3eMid, Apeiid TOICOoB,

POJIb MAarHuTHOI'O ITOJIA JJId )XKM3HU Ha 36MJ’I€, MOJIAPHOC CUAHUEC
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Texnuueckue ycmpoiicmea: SIEKTPOCKOI, aMIIEpMETP, BOJBTMETP, PEOCTarT,

CUETYMK  DJIEKTPUYECKOM  DHEPruH,  3JIEKTPOOCBETUTEIbHBIE  MPUOOPHI,
3.18 HarpeBaTeNbHbIE 3JICKTPONPUOOPHI (IPUMEPHI), NEKTPHUUECKUE MPEAOXPAHUTEIH,
9JIEKTPOMArHUT, 3JIEKTPOJIBUraTeNlb MOCTOSHHOTO TOKa, T€HEpaTop MOCTOSHHOIO
TOKa
3.19 DnekTpoMarHuTHbIEC BOJHBI. [1IKkana 3JeKTpOMarHUTHBIX BOJH
3.20 JlyueBas mognenb cBeta. [IpsiMonuHeliHOe pacpocTpaHeHue CBeTa
3.21 3akoH oTpaxeHus cBera. [Imockoe 3epkano
3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus cBera
3o JIlunza. Xopn nydeir B nuH3e. POKyCHOE paccTosHUe JHH3BL. OnTHYeckas cuia
' munsel: D = 1/F
3.25 I'ma3 xak ontnyeckas cucrema. OnTHYECKue MPHUOOPHI
Ilpaxmuuyeckue pabomul
W3mepenne onTuUYeckol cuibl coOuparomeld JHMH3BI; (OKYCHOTO PAaCCTOSHUS
coOuparolie TUH3bI (110 CBOWCTBY PaBEHCTBA Pa3MEPOB MPEAMETa U U300paKEHUS,
KOTJa TpPEeaMeT pacrlojOXKEeH B JBOWHOM (OKyce), TOKa3aTeNds MpPeToMICHUS
3.26 CTEKJIa.
UccnenoBanue cBoicTBa M300pa)KEHUS, MOJTYUYEHHOTO C MOMOIIBIO COOMpPAIONICH
JIMH3Bl; U3MEHEHNS (DOKYCHOTO pacCTOSIHMSI JIBYX CIOXKEHHBIX JIMH3; 3aBUCUMOCTH
yIia TPEeNOMIICHHsT CBETOBOTO Jiyda OT yrIjla IMaJeHHs Ha TPaHUIE «BO3AYX —
CTEKJIO»
397 Qusuueckue senenus 6 npupooe: 3atmeHuss Connua u JlyHBI, IBeTa Ten,
' ONTHYECKHUE sIBJICHUS B aTMOocdepe (11BeT Heba, pedpakiius, pagyra, MUPax)
398 Texnuueckue ycmpoiicmeéa: OYKH, TIEPHCKOMN, QOToammapaT, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
A1 PagnoaktuBHOCTh. Anb(da-, Oera-, ramMa-usnydeHus. Peakuum anbda-u Oera-
' pacmana
4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-vyactuil. [lnanerapHas Moens atoma
4.3 CocraB aroMHoOTO sigpa. M30TOMNbI
4.4 [lepron nomypacmaaa aTOMHBIX siJiEp
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4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsJ0BOI0 U MAaCCOBOT'O YHUCET
Qusuueckue a6leHuss 6 npupode:  ECTECTBEHHBIM  paJUMOaKTUBHBIA  (oH,

4.6 KOCMMYECKHE JIyUH, PaJUOAaKTUBHOE U3JIyuY€HHE IPUPOAHBIX MUHEPAJIOB, JeHCTBUE
PAaAOAaKTUBHBIX I/IBJIy‘-IeHI/Iﬁ Ha OpraHu3M 4CJIOBCKa

47 Texnuueckue ycmpoticméa: CHEKTPOCKOI, WHAMBUIYalbHbIH O3MMETp, Kamepa

BunbcoHa, sanepHas s3HEpreTuka




