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MOSACHUTEJIBHAS 3AITUCKA

[Tporpamma no ¢u3uke Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl COCTaBJIEHA HA OCHOBE
MOJIOKEHUH © TpeOOBaHWKW K pe3yiabTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHO# mporpaMmel, npeacrapieHHbIXx B DI'OC 000, a takke ¢ yuérom deaepanbHOU
paboueil nporpammsl BociiuTanusa U Konuenuuu npenojgaBanus yueOHoro npeamera «Pusnkay.

Copneprkanue mporpamMmbl 1o (U3MKE HANpaBiIeHO HA (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYyYaroIMXCs U OPraHM3aLUI0 U3y4eHHUs (U3UKU Ha JIEeATEIbHOCTHOW OCHOBE. B
nporpaMMe 1O (HU3UKE YYUTHIBAIOTCS BO3MOXKHOCTM YYE€OHOrO TMpenMeTa B pealn3aluu
tpeboBanuit ®I'OC OOO K IUTAHUPYEMBIM JIMYHOCTHBIM M METAlpeIMETHBIM pPe3yJIbTaTaMm
00y4yeHHUs], a TAKXKE MEXKIPEJIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX y4EOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOTO 00IIIeT0 00pa3oBaHusl.

[Iporpamma mo ¢u3uke ycTaHaBIMBAeT paclpelesieHue ydyeOHOro marepuaiga IO TIojaM
oOyueHus (o KjaccaMm), HpelaraeT NIPUMEPHYIO IIOCIEN0BAaTEIbHOCTh H3YYEHUS TEM,
OCHOBAHHYIO Ha JIOTMKE pa3BUTHUS MPEIMETHOIO COAEP)KaHUS U Y4€Te BO3PACTHBIX OCOOEHHOCTEH
o0yyJaroumxcs.

[Tporpamma no ¢usuke pazpaboraHa ¢ LEIbI0 OKAa3aHUS METOJMUYECKOW MOMOIIY YUUTEIIO B
co37aHUU pabouel MporpaMMBl 110 Y4EOHOMY ITPEIMETY.

@dusmka sBISETCA CUCTEMOOOPA3YIOMIMM JUIsl €CTECTBEHHO-HAYUHBIX YUEOHBIX INPEIMETOB,
MOCKOJIBKY (PM3UYECKHE 3aKOHBI JIeKAT B OCHOBE IPOIECCOB M SBICHHA, M3y4aeMbIX XUMHEH,
Ouosorueli, acTpoHOMHeH U (QU3MUECKO reorpadueld, BHOCUT BKJIQJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MHpa, IpEeAOCTaBIsieT HaubOosee scHble oOpa3lbl NPUMEHEHHsS HAy4yHOro MeEToJa
IO3HAHUS, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHHUM O MUpE.

OpHa w3 TIaBHBIX 3a7ad (U3NYECKOro OOpa3oBaHHs B CTPYKType oOmiero oOpa3oBaHUs
COCTOUT B (OPMUPOBAHMM E€CTECTBEHHO-HAYYHOM TIpaMOTHOCTM W MHTEpeca K HayKe Yy
oOyJaronuxcsi.

N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE MpenIojiaraeT OBJIAJCHHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLUIMMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb!

- HAy4YHO OOBSACHSATH SIBIICHUS,

- OIICHWBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO MUCCIIETOBAHMS,

- MHTEPOPETUPOBATh JaHHBIE M HCIIOJIb30BaThb HAy4YHbIE JIOKA3aTeNbCTBA JUIS TOJIYYEHHS
BBIBOJIOB.

Ilenn wu3ydeHuss (QU3UKH Ha YPOBHE OCHOBHOI'O OOILEro oOpa3oBaHHs OIpEJeNIeHbl B
Konnenmuu npenonaBanus yde6Horo npeamera «@Pusuka» B 00pa30BaTENbHBIX OPraHU3aLUAX
Poccuiickoit  ®enepanyy, peanu3yloIMX OCHOBHbIE 00meo0pa3oBaTeNbHbIE MPOrPaMMBbI,
yTBepkI€HHONW pemenuemM Komutermn MunncrepcTBa mnpocsemenus Poccuiickonn ®enepanyu
(mpotokoia ot 3 nexabdbps 2019 r. Ne I[1K-4BH).

Henun usyvyenus puznku:

- [puUOOpeTeHHe HHTEepeca M CTPEeMIIEHUS OOydYaroUIMXCs K HAyYHOMY H3Y4YEHHIO HPUPOIbI,
Pa3BUTHE UX UHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

- pa3BUTHE MPEJCTABICHUIA 0 HAYYHOM METO/Ie O3HaHUS U (POPMUPOBAHHE HUCCIIEI0BATENHCKOTO
OTHOUIEHHUSI K OKPYXKAIOLIUM SIBICHUSM;

- (opMupoBaHHE HAYYHOI'O MUPOBO33PEHMS KaK pe3ysbTaTa U3yueHHs] OCHOB CTPOEHUSI MaTepUH
U GyHIaMEHTAbHBIX 3aKOHOB (DU3UKH;

- (opMupoBaHHEe MpPEICTaBICHUH O posid (U3MKH JUI pa3BUTHUS JAPYIMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTH;

- pa3BUTHE NPEACTaBICHUN O BO3MOXHBIX cdepax Oyayiiei mpopeccuoHaIbHON AeATeIbHOCTH,
CBSI3aHHOM C (PM3UKOM, MOATOTOBKA K JajbHEMIIeMy 00y4eHHIO B 3TOM HalpaBICHUH.

JlocTirkeHue 3THX 1eJIei mporpamMMsbl 1o (pU3UKe Ha yPOBHE OCHOBHOT'O 001IEro 0Opa3zoBaHus
oOecrnieunBaeTcs peleHueM CIeAyoIuX 3a1ay:

- mpuoOpeTeHue 3HAHUH O JUCKPETHOM CTPOEHUHM BEIIECTBA, O MEXAHWYECKHUX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

- [puoOpeTeHHue YMEHHH ONHUCHIBaTh M OOBACHATH (U3NYECKHUE SBICHHUS C HCIOJIb30BAHUEM
MOJTYYECHHBIX 3HAHUI;



- OCBOGHHME METOJIOB PEIIECHHUs MPOCTEHINUX PACUETHBIX 3a/lad C HUCIOJIb30BAHUEM (U3NYECKUX
MOJIeJIeH, TBOPUYECKUX U MPAKTUKO-OPHUEHTUPOBAHHBIX 33]1aY;

- pa3BUTHE yMEHUU HAOIIOJATh MPUPOJHBIC SBJICHHUS W BBINOJIHATH OMBITHI, JaOOpaTOpHbIE
paboThI U HKCTIEPUMEHTAIbHBIE UCCIIEIOBAHMS C UCIIOJIb30BAHUEM N3MEPUTEIIBHBIX IIPHOOPOB;

- ocBoeHHe TMpuUEMOB paboTel ¢ uHpopManueld (U3MUECKOTO COJEp)KAHUS, BKIOYAs
WH(OPMAIIMI0O O COBPEMEHHBIX JIOCTIDKEHUSX (PH3UKH, aHAIM3 M KPUTHUYECKOE OIICHWBAHUE
nHpopmanuu;

- 3HAKOMCTBO co c(epamu TpodecCHOHATBLHOW AEATeIbHOCTH, CBS3aHHBIMU C (QHU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU HA JJOCTHKEHUSIX (DU3HUECKON HAYKU.

Ha wu3ydenume ¢usuku (0a30BBI YpOBEHb) Ha YpPOBHE OCHOBHOTO OOINETO OOpa3oBaHUS
otBoauTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Hefen0), B 8 kiacce — 68 yacos (2 yaca B
Heneno), B 9 kitacce — 102 gaca (3 yaca B Hefenio).

[Ipennaraemslii B mporpamMmMe 1o (puU3MKe MepeueHb J1a0opaTOpHbIX paboT M OMBITOB HOCHUT
pPEKOMEHIaTeNIbHBIN XapaKTep, yUYUTEIb JejiaeT BEIOOp MPOBEICHUS J1a0OPaTOPHBIX PadOT U OMBITOB
C Y4€TOM WHAMBHIYAIbHBIX 0COOEHHOCTEH 00YUYaIOMIMXCs, CIHCKA SKCICPUMEHTAIBHBIX 3aJaHUH,
npeiaraéMbIX B paMKaxX OCHOBHOTO IOCYAapCTBEHHOT0 3K3aMeHa 1o (U3HKe.

COJAEP)KAHUE OBYUYEHMU S
7 KJIACC

Paznen 1. ®u3nka u eé poJib B NO3HAHHU OKPYKAIOLIEro MUPA.

O®usnka — Hayka o mpupone. SBineHuss nmpuponsl. Dusznyeckue SBICHHS: MEXaHUYECKUE,
TETUIOBBIE, YTIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. M3mepenue Qusmueckux BenuyuH. Punueckue MPUOOPEHI.
ITorpemnocTs n3MepeHnii. MexayHapoiHas cucTemMa eIMHUL.

Kak ¢usmka u apyrue ecrecTBEHHblE HAyKH H3y4aroT npupoay. EcTecTBeHHO-Hay4yHBIN
METOJ TO3HAHWA: HAONIOJIEHHE, TIOCTAHOBKA HAyYHOI'O BOIPOCA, BBIIBUKCHUE THUIIOTES,
9KCIIEPUMEHT 10 MPOBEPKE TUIOTe3, 00bsCHEHHE Habm0aeMoro siBieHus. Onucanue Gu3ndecKux
SABJICHUM C IIOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TCIUIOBBIC, JICKTPUYCCKHE, MAaTHUTHBIC, CBETOBBIC SIBJICHUS.

duznyeckue mMpudOPsI U MPOIleaypa IPSIMBIX U3MEPEHUN aHAIOTOBBIM U ITU(GPOBBIM MPUOOPOM.

Jlabopamopnwvie padbomot u onvimol.

Omnpenenenue eHbl JeNeHUs IKAIbl K3MEPUTETHLHOTO MPUOOpa.

N3mepenne paccTOsTHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MaybIX TEN.

W3mepeHne TeMieparypsl Ipy MOMOIIH KUKOCTHOTO TEPMOMETPA U TaTYHKA TEMIIepaTyphl.

[TpoBeneHue MccieaOBaHUS MO MPOBEPKE TUITOTE3BI: JATBHOCTh IMOJIETA MIApUKa, MYIIEHHOTO

TOPU30HTAIILHO, TEM OO0JIbIIIe, YeM OO0JIbIlIe BHICOTA IMTYCKa.

Paznen 2. [lepBoHayaiabHble CBeleHUsI 0 CTPOEHUH BelllecTBAa.
CTpoeHue BelecTBa: aTOMbI U MOJIEKYIbI, UX pa3Mepbl. OMbITHI, JOKAa3bIBAIOIINE JUCKPETHOE

CTPOCHHE BEIIECTBA.

JIBuxenne wyactuil BemiecTBa. CBs3b CKOPOCTH JBMIKEHHSI YACTHI] C TeMIEpaTypoil.
bpoyHoBckoe nBmwxkenue, auddy3us. BzammomeicTBHE UYaCTHUIlI BEIIECTBA: NPUTSDKCHHE U
OTTaJKUBaHUE.

ArperaTHple  COCTOSIHHS ~ BEIIECTBA: CTPOCHHWE Ta30B, JKHIKOCTEH W TBEPMABIX
(KpUCTaIIMYeCKuX) Tel. B3auMOCBsSI3p MEXIy CBOWCTBAMU BEUIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U X aTOMHO-MOJICKYIISIPHBIM cTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSIHUH BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. HaGmonenue nuddys3un.

3. HaOmonenue siBieHUH, OOBACHIIOMNXCS MPUTSHKEHUEM HITH OTTAIKMBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Omnenka quamerpa aToMa METOJIOM PAZIOB (C HCTONb30BaHUEM (oTorpaduii).
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2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
3. OmbITHI 10 OOHAPYKEHUIO NEHCTBUS CHII MOJICKYIISIPHOTO MPUTSKCHHUSI.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.

Mexanuueckoe nBukeHue. PaBHoMepHoe 1 HepaBHOMepHOe JBuxkeHHe. Ckopoctb. CpenHsis
CKOPOCTb IPU HEPABHOMEPHOM JIBH)KEHHH. Pacuér myTu 1 BpeMEeHH JIBH>KCHHUS.

SIBnenue nHepuMH. 3aKOH HHEpLUMU. B3aumoielicTBUE TE Kak IPUYMHA U3MEHEHUS] CKOPOCTH
JIBWKEHUs Ten. Macca kak mepa mHepTHOcTH Tena. IlnoTtHocTs BemecTBa. CBsi3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHHULIE 00BbEMA BELLIECTBA.

Cuna Kak XapakTepucTUKa B3aumoaeicTBus Tei. Cuia ynpyroctu u 3akoH ['yka. U3mepenue
CUJIBI C ITOMOILBIO JUHAMOMETpA. SIBJIEHHE TATOTEHUS U cuia TshkecTh. Cuila TSKECTH Ha APYTHX
wiaHerax. Bec Tema. Heecomocth. CioKeHHE CHJI, HAIpaBJIEHHBIX 110 OJHON HPSIMOH.
PaBuopelictByromas cui. Cuiia TpeHusi. TpeHHne CKOJIbKEHUS U TPEHUE MOKos. TpeHue B mpupoje
U TEXHHKE.

Hemoncmpayuu.
Habumronenne MexaHU4ecKOro IBUKEHUS Tela.
N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Habumroienue siBjaeHUs] UHEPIUH.
Habmroienue n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUH TeTl.
CpaBHeHue Macc 0 B3aUMOJIEHCTBUIO TEl.
CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHON IPSIMOM.
Jlabopamopuusie padbomot u onvimol.
1. OmpeneneHne CKOPOCTH PABHOMEPHOTO JBIDKEHUS (IIapuKa B KUAKOCTH, MOJEIH
AIIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHUS OpycKa WM [IapUKa MO0 HAKIIOHHOW TJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPIOTO TeNa.
OnbIThl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh pacTsKeHUs (nedopmanuu) MPYKHHBL  OT
IIPUJIOKEHHOMN CHJIBI.
5. OmnbIThL, JEMOHCTPUPYIOIINE 3aBUCIMOCTD CHJIBI TPEHUS CKOJIBLKEHUS OT Beca Tejla M XapakTepa
COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. laBienune TBEPABIX TeJl, KUAKOCTEH U ra3oB.

JaBnenne. CriocoObl yMEHbIIEHUS U yBeJIWYEeHUs JaBieHus. [laBneHue ras3a. 3aBUCUMOCTh
JaBJieHus ra3za oT 00béMa, Temreparypsl. [lepeqada naBneHus TBEPABIMU TelaMU, KUJIKOCTSIMH U
razamu. 3akoH [lackans. [IHeBMaTH4eckue MamIWHBI. 3aBUCHUMOCTH JABJIEHUS IKUIKOCTH OT
riyounsl. ['uapocrarnyeckuit mapagokc. CooOmiarommuecs cocyapl. [ napaBnuyeckiue MexaHU3MBbI.

AtMochepa 3emsnn U atmocdepHoe naBiaeHHE. [IpUUMHBI CyIIECTBOBaHHUS BO3AYLIHON
obonouku 3emnu. OmbiT Toppuuennu. M3mepenue arMochepHOro aBieHHS. 3aBHUCHMOCTh
aTMOoc(epHOTro JaBJIEHUsSI OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl s n3MepeHust aTMocPepHOTro
JIaBJICHUSI.

JlelicTBHUe KUAKOCTH U Ta3a HA MOTPYKEHHOE B HUX TeNO. BriTankuBaromas (apxuMmenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a OT TEMIIEPaTyphl.
Ilepenaua naBieHUs KUIKOCTHIO U Ta30M.
Coobmaronyecs: Cocy/sl.
I'mppaBnnueckwnii npecc.
[TposiBnenue neicTBus aTMOCHEpPHOTO JaBICHHUS.
3aBUCUMOCTh BBITAIKHUBAIOMICH CHIIBI OT O0BEMa MOTPYKEHHOW YacTH Tella M IUIOTHOCTH
KUJIKOCTH.
PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BEITECHEHHOM KUIKOCTH.
8. VYcnoBue maBaHus TeJ: IJIaBaHUE WU TOTPY)KEHHE Tell B 3aBUCUMOCTH OT COOTHOIIEHHS
IUIOTHOCTEN TeJIa U KUJIKOCTH.
Jlabopamopuvie pabomul u onvimel.
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1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BoJie OT 00bEMa MOTrPYKEHHOM B JKUIKOCTh YacTH

Tena.

OnpeneneHre BRITATKUBAIONICH CUIIBI, IEUCTBYIONIEH Ha TEJO, MOTPYKEHHOE B KUIKOCTD.

3. TlpoBepka HE3aBUCHMOCTH BBITAIKHBAIONICH CHIIBI, ACUCTBYIOIICH HA TEIO B YKUAKOCTH, OT
Macchl TeJa.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJKUBAIOIIEH CHUIIbI, IECHCTBYIOIIEH HAa TEJIO B
KUAKOCTH, OT 00bEMA MOTPYKEHHOM B )KUJKOCTh YACTH T€Ja U OT MJIOTHOCTH KUAKOCTH.

5. KoncrpyumpoBanue apeomerpa WM  KOHCTPYMPOBAaHUE JIOAKM U ONpEIEIeHHE €€
rPpy30M0AbEMHOCTH.

Paszgea S. Pabora u MOIIHOCTH. JHEpPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTeie MEXaHU3MBIL: pblUar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio paBHOBecHs pblyara.
[TpumeHeHne npaBuiia paBHOBECHUS pblyara K 0J10Ky. «30s10T0€e paBuiio» Mexanuku. KITJ[ mpocTeix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckas 3Heprus. Kunernueckas u noTreHUHalibHas sHeprus. [IpeBpaienue ogHOro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHHUs SHEPIHH B MEXAHHKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXaHU3MOB.
Jlabopamopuuvie pabomot u onvimol.
1. Ompenenennie paboOThl CHIIBI TPEHHS MPU PABHOMEPHOM JBMKCHHH TeJla MO TOPHU30HTAIBHOM
IIOBEPXHOCTH.
HccnenoBanue ycnoBuil paBHOBECHUS phluara.
N3mepenne KII/] HakIOHHOM ITIOCKOCTH.
N3yueHue 3aKoHa COXpAHEHUS] MEXaHUYECKOM SHEPI M.
8 KJIACC

o

o

Pa3gen 6. TensioBbIe IBJICHUS.
OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO--KHHETUUECKOW TEOPHH CTpOEHUs BemiecTBa. Macca u
pasMeppl aTOMOB M MoJeKyl.  OmNbIThl, MOATBEP)KIAIOIIUE  OCHOBHBIE  TOJIOKEHUS
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH.
Monenu TBEPAOTO, KUIAKOTO M Ta3000pa3HOTrO COCTOSHUM BemlecTBa. Kpucrammmdyeckue u
amopduseie Tena. OOBICHEHHE CBOWCTB ra3oB, KUIKOCTEH M TBEPIBIX TET HA OCHOBE IMOJIOKEHUU
MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CMmauMBaHME W KanWUIApHbIE sBJIeHUsA. TemnoBoe
pacuImpeHue u cxxartue.
Temneparypa. CBsA3b TeMIlepaTypbl €O CKOpPOCTBIO TEIUIOBOIO JIBUJKEHUSI YacTHII.
Buytpennss sueprusi. CriocoObl M3BMEHEHHUSI BHYTPEHHEW SHEPrUM: TEIuIonepeaada U COBEPIICHHE
paboTel. Busl Terionepenaun: TEIIONPOBOAHOCTh, KOHBEKITHS, U3IyUYEHHUE.
KonuyectBo TemnmoThl. YaenbHas TEIJIOEMKOCTh BellecTBA. TemIooOMEH U TEIIoBOE
paBHOBecHue. YpaBHeHHe TemioBoro Oananca. [lnmaBieHwe W OTBepAEBaHHME KPHUCTANIMYECKUX
BEIIECTB. YeNbHas Teryora TuiaBieHus. I[lapooOpazoBanne W KoHAeHcarus. Vcmapenwue.
Kunenue. VYnaenbHas Temnora mnapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.
BnaxuocTs Bo3ayXa.
OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHHUS.
[Tpuntmne! pabots! TermoBbix apurateneit KIIJ TemmoBoro nuratens. TemnoBsie qBUTaTenn
Y 3alI1Ta OKPYKAIOIEH CPeIbl.
3aKOH COXpaHEHUs U PEBPAILIEHUs SHEPTUHU B TEIUIOBBIX MPOLECCaX.
Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHKEHUS.

Hab6nronenue nuddysun.

Habmronenue siBIeHU cMayrBaHus ¥ KAMHJUTSIPHBIX SBICHUM.

Habnroienue TemnnoBoro pacimpeHus Ted.

V3MmeHeHre naBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.

[IpaBuna n3MepeHus TeMIepaTyphbl.
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Buael Terionepenayn.

OxJtaxIeHrne pyu COBEPIICHUH PAOOTHI.

HarpeBanue npu coBepuieHry padoThl BHEITHUMH CHUIaMH.

10. CpaBHeHHUE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaOroneHue KUIEHUS.

12. HaGnroieHre TOCTOSTHCTBA TEMITePaTyphl IPH TIJIABJICHUU.

13. Mozeny TEIIOBEIX IBUTATENIEH.

Jlabopamopuvie pabomsl u onvimol.

OnbITHI 1O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUSL.

OnBITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OnBITH O HAOTIOICHUIO TETUIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH U TBEPABIX TEI.

Omnpenenenue JaBieHUs BO3lyXa B OaJUIOHE IIIPHIIA.

OnBIThL, IEMOHCTPUPYIOILIUE 3aBUCUMOCTH JaBJICHUS BO3/lyXa OT €ro 00béMa U HarpeBaHus WK

OXJIAXKICHUS.

6. IlpoBepka rumoOTE3bl JIMHEWHOW  3aBUCUMOCTHM  JJIMHBI  CTOJIOMKA  JKHIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIlepaTyphl.

7. HaGmroneHne u3MeHEHUs BHYTPEHHEH SHEPruM Teja B pe3yibTaTe TEIUIonepeaadyd U padoThl

BHEILIHUX CHIL.

WccnenoBanue siBneHUs TEIJI000MEHa ITPU CMEIIMBAHUY XOJIOJHON U TOPSTYEH BOJIBI.

9. OmpezneneHue KOIWYECTBA TEIJIOTHI, IMOJYYEHHOTO BOJIOM MpU TEMIOOOMEHE C HarpeThiM
METaJUIMYECKUM ITUITHHAPOM.

10. Omnpenenenuie yaenpHOM TEIMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCHapEeHHS.

12. OnpeneneHrie OTHOCUTENBHON BIKHOCTH BO3IyXa.

13. Onpenenenne yaenbsHON TETUIOTHI ITABICHUS JIbA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexkrpuzauus Ten. J[Ba poaa 3neKTpUUECKHUX 3apsAaoB. B3aumopeiicTBue 3apspKEHHBIX TEIl.
3akon KyrnoHa (3aBHCHMOCTH CHJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEN OT BEJIMYMHBI 3apsiOoB U
PAacCTOSIHUSA MEXY TeJIaMu).

Onektpuueckoe mnone. Hanpsok€HHOCTh snekTpudeckoro mnoss. [lpunnmn cynepno3uuuu
AIIEKTPUYECKHUX I0JIeH (Ha KaUECTBEHHOM YPOBHE).

Hocutenu 3mekTpuueckux 3apsaoB. DIE€MEHTapHbIN 3JIeKTpuueckuil 3apsaa. CtpoeHue atoma.
[TpoBOIHUKY U AUAIEKTPUKHU. 3aKOH COXPAHEHUS dJICKTPUUECKOTO 3apsia.

ONEKTPUUYECKUIT TOK. YCIIOBUS CYIIECTBOBAHHUS DJIEKTPUUYECKOrOo TokKa. McTouyHuKH
MOCTOSTHHOTO TOKa. JIeHCTBUSI SIEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHYECKOE, MarHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckas 1nenb. Cuna Toka. OnekTpudeckoe HampsbkeHue. ConpoTHBIIEHHE
MPOBOJIHUKA. YJIEJIbHOE CONPOTHUBICHHME BemlecTBa. 3akoH Owma 118 y4yacTKa  LEMH.
[TocnenoBarenbHOE U MapaieIbHOE COEUHEHHE TPOBOJHUKOB.

Pabota u MoIHOCTD 3MeKTpUyYecKoro Toka. 3akoH [[xoyns—JleHna. DnekTpudeckue Lenu u
MOTPEeOUTENHN DIIEKTPpUUECKON SHepTun B ObITy. KOopoTKoe 3aMbIkanume.

[locTostHHBIE MarHuThl. B3auMmopeicTBME TMOCTOSIHHBIX MAarHuTOB. MaruuTHoe modie.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue ISl KU3HU Ha 3emiie. OnbIT OpcTena. MaruutHoe mnoJsie
ANEKTPUUECKOro ToKa. [IpuMeHeHune 371eKTpOMarHuToB B TeXHUKE. JleficTBME MarHUTHOTO MOJISI Ha
MPOBOJAHMK C TOKOM. DJIEKTPOABUTATENb IOCTOSIHHOTO TOKa. Vcronbp30BaHue 3JeKTpoABUTaTesei B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  Dapanes.  SIBneHue  3yekTpoMarHuTHOW  wHAyKOMW. [IpaBmwio  JleHma.
OnekrporeHepatop. CrnocoObl TMOMYYeHHUS DICKTPHUUECKONH HHEPruM. OJEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX UCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

1. Dnexktpuzanus Tei.
2. JIBa poaa dJEKTpUUYECKUX 3apsiIOB U B3aUMO/ICHCTBUE 3aPSKEHHBIX TEI.
3. YCTpoiicTBO M ACHWCTBUE AINEKTPOCKOTIA.
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DnekTpocTaTHuecKas HHIYKIIHSL.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apPsI0B.
[TpoBOAHMKY U TUAIIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUHI 3JIEKTPAUYECKOIO ITOJIS.
VIcTOYHUKY TOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
0. DIEKTPUYECKUH TOK B KUIKOCTH.
11. T'a30Bblii pa3psi.
12. 3mepenue cuiibl TOKa aMIEPMETPOM.
13. U3mepenue 31eKTpUUecKOro HanpsKeHUs: BOJIBTMETPOM.
14. Peoctar u Mara3uH CONPOTUBICHUI.
15. B3aumoieiicTBUE MOCTOSIHHBIX MarHUTOB.
16. MozaenupoBaHre HEBO3MOKHOCTH Pa3/I€ICHHUS TOITIOCOB MarHUTA.
17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
18. OmeIT Dpcrena.
19. MarauTtHOE 10JIe TOKa. DJIEKTPOMAarHurT.
20. JleficTBME MAarHUTHOTO ITOJISI HA TIPOBOJHUK C TOKOM.
21. DneKTpoABUraTeNb MOCTOSHHOTO TOKA.
22. UccnenoBanue SIBICHHUS JIEKTPOMArHUTHON MHTYKITHH.
23. OnwiTel Dapajnes.
24. 3aBHCUMOCTH HAIPaBIICHHUS] HHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOZHUKHOBEHUSI.
25. DieKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnuvie pabomot u onvimol.
OnbITHI 1O HAOTIOCHUIO SNIEKTPU3ALUYU TNl MHAYKIHEH U PU CONTPUKOCHOBEHUHU.
HccnenoBanue 1eHCTBUS 3JIEKTPUUYECKOTO MOJI HA IPOBOJIHUKH U JUDJIEKTPUKU.
COopka u mpoBepKa padOoThI NEKTPHUUECKOH IEMH MTOCTOSHHOTO TOKA.
W3mepeHue U peryJmpoBaHUe CUIIbI TOKA.
H3mepenue u peryimpoBaHue HAMPSKEHUS.
HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKAa, WIYILETO 4Yepe3 PpEe3UCTOp, OT CONPOTUBICHUS
pE3UCTOpa U HANIPSHKEHUS HA PE3UCTOPE.
7. OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh JJIEKTPUUYECKOTO COMPOTHUBIIEHUS NPOBOJHUKA OT
€ro JUIMHBI, IJI0IIAU TIOTIEPEYHOr0 CEUeHHs U MaTepuara.
8. IlpoBepka mpaBWiIa CIOKEHHsSI HANPSHKCHWH TMPH TIOCIEJOBATEIILHOM COEJAMHEHUH JIBYX
PE3UCTOPOB.
9. TIpoBepka mpaBuia I CHIIBI TOKA MPH MAPAJUIETEHOM COSTUHEHUN PE3UCTOPOB.
10. Omnpenenenuie pabOTHI ANEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PEe3UCTop.
11. Onpenenenne MOIIHOCTH ANEKTPUIECKOTO TOKA, BBIICIIEMON HA PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHITBI TOKA, UAYIIETO Yepe3 TJaMIOUKY, OT HAMpsHKEHUsST Ha HeH.
13. Onpenenenne KIIJl narpeBaress.
14. UccnenoBaHue MAarHUTHOTO B3aMMOJICHCTBUS MOCTOSTHHBIX MarHUTOB.
15. 3y4yeHre MarHUTHOTO MOJISt TOCTOSTHHBIX MAarHUTOB MPH UX OOBEIMHEHUH U Pa3IeICHUN.
16. UccnenoBanue NeHCTBUS DIIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.
17. OnbITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHIIBI B3aUMOICHCTBHUS KaTYIIKH C TOKOM M MarHuTa
OT CHUJIBI TOKA M HAPABJICHUS TOKA B KATYIIIKE.
18. M3yueHne AeliCTBUSI MAHUTHOTO TTOJISt HA TPOBOTHHUK C TOKOM.
19. KoHcTpyupoBanue 1 u3yueHue padoThl AIEKTPOABUTATENS.
20. Uzmepenne KI1J] anexkTpoaBUraTeIbHON YCTAHOBKH.
21. OnpITHL IO UCCIEIOBAHUIO SBJICHUS SJIEKTPOMArHUTHON MHIYKIIUU: HCCIEA0BaHNE N3MEHEHUI
3HAYEHUS U HaIlPaBJICHUs WHIYKIIMOHHOTO TOKA.
9 KJIACC
Pa3zpnen 8. Mexanuyeckue siBJICHUS.
Mexannueckoe aBumxkeHHE. MarepuanbHasg Touka. Cuctema orcuéra. OTHOCHTENBHOCTh
MEXaHWYECKOTO JABWXKEHUsA. PaBHOMepHOe MpsMONMHENHOEe JBHWKeHue. HepaBHOMmepHOE
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OpsMOJIMHEHOe nBKeHue. CpenHsss M MIHOBEHHAs CKOPOCTh Tella IIPH HEPAaBHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHOoyckopeHHOE mpsMonuHelHoe aBrkeHue. CBoOomHoe maaeHue. OmbITHI
[Nasnnes.

PaBHOMepHOE nBHXKEHME 10 OKpyxHOCTH. Ilepuox u uactota oOpamenus. JluneiHas u
yriaoBasi cKopocTu. LleHTpocTpeMUTENbHOE YCKOPEHHUE.

IlepBbiii 3akoH HproTona. Brtopoi 3akon HeroTona. Tperuid 3akoH Herotona. Ilpunimn
CYINEPIO3UINH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TPEeHHsI CKOJIBKEHUS, CHUIIa TPEHUS MTOKOS,
JIpYTHe BUJbI TPCHHUSL.

Cuna TsDKECTH M 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOPEHUE CBOOOIHOrO MajieHus. J{Bukenue
ianeT Bokpyr Comnnua. [lepBas kocmuueckast ckopocTs. HeBecoMOCTh U eperpysKu.

PaBHoBecue maTepualibHONW TOUYKU. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOro Tena ¢
3aKpEIIEHHON OChIO BpauleHus. MoMmeHT cuibl. LleHTp TsxecTH.

Wmnynec Tena. W3menenne wummynbca. VMMiynbc cuibl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE BUKEHUE.

Mexanuueckass pabota U MoIIHOCTb. PabGora cui TsxecTtH, ynpyroctd, TpeHus. CBsi3b
sHepruu M paOotbl. IloTeHnManbHAas »HEpPrus Tena, HNOJHATOrO HaJ IMOBEPXHOCTHIO 3EMIIM.
IloTeHumanbHas SHEpPrusi C:KaTou NpyxkuHbl. KuHeTudeckas sHeprus. Teopema 0O KMHETHYECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOU SHEPIUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

CpaBHeHue MyTel U TPAeKTOPUN IBUIKEHUS OAHOIO U TOIO )K€ Tejla OTHOCUTENIBHO Pa3HbIX Tell
OTCYETA.

W3mepeHne cKopocTy U YCKOPEHHUS IIPSMOJIMHENHOTO IBUKEHHUSI.

HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO JBUKEHHUS.

Habumronenne aBM>XeHUs Tesla N0 OKPYKHOCTH.

HaOnronenne MexaHMYeCKUX SIBJICHUH, MPOUCXOMAIIMX B cucTeMe oTcuéra «Tenexkay npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO KaOUHETa (PU3UKH.

7. 3aBHCHMOCTbH YCKOPEHUS Teja OT MaccChl Tea U IeHCTBYIOLIEH Ha HErO CUJIBL.

8. HabmroneHnue paBeHCTBA CHII TIPU B3aUMOJICHCTBUU TEJ.

9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. INepenaya uMmysbca MpHU B3aUMOJICHCTBHHA Tell.

11. ITpeoOpa3oBaHus SHEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aHMMO/ICHCTBHH.

13. Coxpanenue uMIysbca Ipu abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HaGmroieHne peakTUBHOTO JBUKEHHUSL.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTUH MTPU CBOOOTHOM Ha/IEHUH.

16. CoxpaHeHne MEXaHUYECKON SHEPTHH MIPH JBM>KEHUH TEJIa 0] ICHCTBUEM TPYKUHBI.

Jlabopamopuvie padomol u onvimel.

1. KoHcTpyupoBaHue TpakTa /Ui pa3roHa U JaJIbHEHUIIEro paBHOMEPHOIO JABMKEHUS IIapUKa WU
TEJIEKKH.

2. OmnpeneneHne CpeTHEH CKOPOCTH CKOJBKEHHsI OpycKa WM ABMDKEHUS IIAapUKa IO HAKIOHHOW

IJIOCKOCTH.

Omnpenenenue ycKopeHus Tella Ipyu paBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BpPEMEHH IPH PAaBHOYCKOPEHHOM JIBUKEHUHU 0Oe3

Ha4yaJbHOU CKOPOCTH.

5. TIpoBepka rumoresbl: eciy NpU PaBHOYCKOPEHHOM JIBMKEHUHU 0€3 HauyalbHOM CKOPOCTH MYTH
OTHOCSITCS KaK psii HEYETHBIX YHMCEJl, TO COOTBETCTBYIOILIUE MPOMEKYTKH BPEMEHU OJIMHAKOBBHI.

6. HccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHHSI CKOJIBXKEHUS OT CHIIBI HOPMAJIbHOTO JAaBICHMS.

Onpenenenne ko3P huieHTa TPEHUS! CKOIBKCHHUS.

8. Omnpenenenue KECTKOCTU MPYKUHBI.
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9. Omnpenenenue pabOThl CUIIbI TPEHHs] IPU PAaBHOMEPHOM JBM)KEHUH Tesla 10 FOPU30HTAIBHOU
MOBEPXHOCTH.

10. Onpenenenne paboThl CUIIBI YIPYTOCTH NP NOAbEME IPYy3a C UCHOIB30BAHUEM HEMOABHKHOTO
U TIOABIKHOTO OJIOKOB.

11. M3yueHue 3akoHa COXpAHEHUS SHEPTUHU.

Pa3nesn 9. Mexannueckue Koj1e0aHUs M BOJIHBI.

KonebarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKM KoJjeOaHMii: INepHoA, 4YacTora,
aMImMTyna. MareMarMd4ecKuil W NPYKHHHBIA ~ MasTHUKWA. [IpeBpameHue osHepruv IpHU
K0J1e0aTeNbHOM JIBUKECHUU.

3aryxatomue KosebaHus. BbiHyxIeHHble KojeOaHus. Pe3onHanc. MexaHudeckue BOJIHBI.
CBolicTBa MexaHM4eCKUX BOJIH. [Ipo/iosibHbBIE U MTONIEpEYHbIE BOJIHBL. J{JIMHA BOJHBI U CKOPOCTH €&
pacnpocTpaHeHus. MexaHu4eCcKHUe BOJIHBI B TBEPIOM TeJle, CEICMUYECKHUE BOJIHBI.

3ByK. I'pomMKOCTB 3ByKa 1 BbicOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3BYK.
Hemoncmpayuu.
Habmonenue xonebanuii Tex 1moJ1 AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
HaOnronenue koneOaHuii rpy3a Ha HUTU U Ha IPY>KUHE.
Habumronenne BbIHYX/I€HHBIX KOJeOaHU 1 pe30HaHca.
PacnpocTpanenue mpoAoibHbIX U MTONEPEYHBIX BOJIH (Ha MOJEIN).
Habumtoienne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKUI PE30HAHC.
Jlabopamopuusie padbomot u onvimol.
OnpezneneHye 4acTOThI U EpHOAA KoeOaHUH MaTeMaTUYECKOro MasiTHUKA.
Omnpenenenye 4acToThl U Iepro/ia KoiaeOaHui Npy>KUHHOTO MasiTHUKA.
3. HccrnenoBanue 3aBHCHMOCTH INepHOAa KoyeOaHWH MOJBEIIEHHOIO K HUTU Ipy3a OT JJIMHBI
HUTH.
4. WccnenoBaHue 3aBUCUMOCTH IeproJia KoieOaHUi Mpy>KUHHOIO MasTHUKA OT MAacChl Ipy3a.
5. TIpoBepka HE3aBUCHUMOCTH MEPHO/Ia KOJICOAHUH Tpy3a, MOABEIICHHOTO K HUTH, OT Macchl rpy3a.
6. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTb IMEpHOAA KojeOaHWH NPYKUHHOTO MasTHUKA OT
MacChbl I'py3a U )KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHHs! CBOOOAHOTO MaJeHHUS.

Pa3nen 10. Di1ieKTpOMarHuTHOe 1M0JIe M JIEKTPOMATHUTHbIE BOJIHBI.

ONEKTPOMarHUTHOE MoJIe. DJIEKTPOMarHuTHbIE BOJHBL. CBOMCTBA 2JIEKTPOMArHUTHBIX BOJIH.
[IIkana 31eKTpOMarHUTHBIX BOJIH. Vciob30BaHNE JIEKTPOMArHUTHBIX BOJIH /111 COTOBOW CBS3H.

OnexkTpoMarHuTHas npupona ceera. CkopocTh cBeTa. BonHOBBIE cBOICTBA CBETA.

Hemoncmpayuu.

1. CsoiicTBa 31€KTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOHCTBa CBETA.

Jlabopamopuvie padomol u onvimel.

1. U3yyeHue cBONCTB 3J€KTPOMAarHUTHBIX BOJH C TOMOUIbI0 MOOUIBHOIO TenedoHa.

Pa3nes 11. CBeToBbIe sIBJICHUS.

JlyueBag mopens cBeta. Mcrounuku cBera. [IpsMonuHelHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpaKeHUs CBETA.

[Ipenomnenue cBeta. 3aKkOH MHpesOMIICHUS cBeTa. [loaHOE BHYTpEHHEE OTpa)K€HHE CBETa.
Hcnonp30BaHNE IOJHOTO BHYTPEHHETO OTPA)KEHUS B ONTHUECKUX CBETOBOJAAX.

Jlunza. Xon mydeit B muH3e. OnTudeckas cuctema QoroarimapaTa, MUKPOCKOIIA M TEJIECKOTIA.
I'na3 kak onTuyeckas cucreMa. bim3opykocTs U 1aabHO30PKOCTb.

Pasnoxxenue Oenoro csera B crnekTp. OnbiTel HptoToHa. CliokeHHE CEKTpaibHBIX I[BETOB.
Hucnepcus csera.

Hemoncmpayuu.
[TpstmonMHENHOE pacIpOCTPAaHEHHUE CBETA.
OTtpaxkeHue cBera.
[Tony4yenue n300pakeHUH B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue cera.

ook wnE

™=

arwN



ONTUYECKUN CBETOBO/I.

Xon yueit B coOuparomiei JuHse.

XoJ aydeil B pacCEerBaloOIIeH JIMH3E.

[Tony4yeHnue n300paKeHUi C MOMOIIBIO JIMH3.

10. [Ipunnun neiictBus doroanmnapara, MUKPOCKOIA U TEIECKOIIA.
11. Mopens raasa.

12. Paznoxenue 06emoro cBeTa B CIEKT.

13. Iony4enune 6enoro cBera Mpu CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeol.

©ooNe

1. HccnemoBaHue 3aBUCUMOCTH yIila OTPAKEHUS CBETOBOT'O JIyda OT YTIJjla MMajCHHUS.

2. V3yueHue XapaKTEpUCTUK U300paKEHHS MPEAMETA B TUIOCKOM 3epKaje.

3. MHccrnenoBanue 3aBUCUMOCTH yIJia MPEIIOMIICHHSI CBETOBOTO JIyda OT yIJia MMaJeHUs Ha TPAHHUIIE
«BO3JTYX—CTCKIIO».

4. TlomydyeHue N300paKEHUIA C TTOMOIIBIO COOUpArOIIeH JTUH3HI.

5. Ompenenenue GOKYCHOTO PACCTOSHUS U ONITUYECKON CHUITBI COOMPAIONICH TUH3HI.

6. OnbITHI IO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

7. OmBITHI IO BOCIPHSTHIO IIBETA MIPESIMETOB IMPU UX HAOIIOICHUH Yepe3 I[BETOBBIC (DUITBTPHI.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OmnsiTel Pezepdopna m tutanerapHas mozaenb aroma. Mogens atoma bopa. Mcmyckanune u
norsiouieHue ceera atoMoM. KBanTsl. JInHelHyaTbie CIEKTPHI.

PagunoaktuBHOCTE. Anbda-, Oera- u ramma-m3nydeHus. CTpoeHHE aTOMHOTO sfpa.
Hyxnonnas wogens aroMHoro snpa. M3zortomel. PaguoaktuBnble mnpespamenus. Ilepuon
[0JIypacnaia aTOMHBIX sJIEP.

SnepHple peakuuu. 3aKOHBI COXPAHEHMs 3apsiIOBOIO M MAacCOBOIO YMCEN. DHEPIUs CBS3H
aToMHBIX sfep. CBsi3b Macchl M dHepruu. Peakiuu cuHTes3a u AeneHus saep. VICTOUHUKHM dHepruu
CoJHia ¥ 3BE31.

Snepnas sHepreTuka. JIeMcTBUA paAMOAKTUBHBIX U3JIyYCHUHN Ha )KMBbIE OPTaHU3MBI.
Hemoncmpayuu.
CrexTpbl U3JIy4€HUs U TOTJIOLICHHUS.
CrnieKTpbl pa3IMyYHbIX I'a30B.
CrnexTp BogOpoOIa.
HaGnronenue TpekoB B kamepe Buibcona.
Pabora cuéTunka HOHM3UPYIOMIMNX U3TYyUEHUH.
Perucrpanus usinydeHus IpUpOIHBIX MUHEPAJIOB U MIPOJYKTOB.
Jlabopamopnwvie padbomuvt u onvimol.
HaOGnroneHue CrijIonHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyYEHHUS.
HccnenoBaHue TPEKOB: U3MEPEHNUE YHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH (110 (hoTOrpadusim).
3. H3mepeHue paanoakTUBHOTO (QOHA.

IToBTOpHTEIBLHO-00001IAKO NI MOYTb.

[ToBTOpUTENBEHO--0000IIAOIIMKA MOYIb NIPEHA3HAUEH JJIS CUCTeMaTH3aluud U 00001IeHns
MPEIMETHOTO COJEPKAHUS U OIBITA JEATEIbHOCTH, MPUOOPETEHHOTO MPU M3YyYEHUH BCEro Kypca
bu3uKy, a TaKkKe I MOJTOTOBKM K OCHOBHOMY T'OCYJIAapCTBEHHOMY 3K3aMEHY MO (hU3MKe Ui
00y4aromuxcsi, BHIOPaBIIUX 3TOT y4€OHBIN PEIMET.

[Tpu M3ydyeHun JaHHOTO MOZYJS PEAIN3YIOTCS M CUCTEMATU3UPYIOTCS BHJbI ACSITEIBHOCTH,
Ha OCHOBE KOTOPBIX 00€eCIeunBaeTCs JOCTUKEHHE MPEIMETHBIX U METANPEAMETHBIX INIAHUPYEMBIX
pe3yibTaToB OO0y4YeHHs, (OPMHUPYETCSl €CTECTBEHHOHAy4YHas I'PaMOTHOCTh: OCBOEHHE Hay4HBIX
METOJIOB HCCIIEJ0OBAaHUS SBJIEHUN MPUPOJBI W TEXHUKH, OBJIAJEHUE YMEHUSMU OOBACHATH
¢du3nueckue SBICHUS, IPUMEHSS MOJy4YeHHbIE 3HaHUS, PEIIaTh 3a7au, B TOM YHCIIE€ KaUeCTBEHHbIE
U DKCIIEPUMEHTAIbHbIE.

[TpyHIMNIMAIBHO AEATENBHOCTHBIN XapakTep JaHHOIO pa3zelia pealu3yercs 3a CYET TOT0, UYTO
oOyuJaroluecs BBIMOIHSIOT 331aHUS, B KOTOPBIX UM MPEAaraeTcs:

- HAa OCHOBE MOJYYEHHBIX 3HAHUH pacro3HaBaThb U HAYYHO OOBICHATH (PU3NUYECKHUE SIBICHUS B
OKpY’Karollel MpUpo/ie U OBCETHEBHOM JKU3HH;
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- HCMOJIb30BaTh HAyYHbIE METOAbl HCCIENOBaHHUS (U3NYECKUX SBJICHUH, B TOM YHUCIE JUIS
IIPOBEPKHU TMIIOTE3 U MOIYUEHHSI TEOPETUUECKUX BBIBOJIOB;

- OOBSICHATH HayudHble OCHOBBI HamOOJee BAXKHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HanpuMep, NPaKTUYECKOr0 UCIOIb30BaHUS PA3JIMYHBIX HICTOYHUKOB SHEPTUU HA OCHOBE 3aKOHA
MIPEBPAILECHHS U COXPAHEHUS BCEX U3BECTHBIX BUOB SHEPIUHU.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA
N3yuenne $U3MKKU Ha YpOBHE OCHOBHOTO OOIEro 0Opa3oBaHMs HANPABIEHO HA JOCTHKCHHE

JMYHOCTHBIX, METAIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

B pesynbrare wu3ydeHus (U3MKM Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHusd Yy
oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:
1) maTpruoTHYeCKOro BOCIIUTAHUSA:

- TpOsBJICHHE HHTEpeca K UCTOPHUU U COBPEMEHHOMY COCTOSHHUIO POCCHMCKON (U3N4ecKoit
HayKU;

- LEHHOCTHOE OTHOIICHHUE K IOCTHKEHUSAM POCCUHCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYXIEHHHM OOIIECTBEHHO 3HAYUMBIX M ITHUYECKHX
po0OJieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHUKECHUH (PU3UKU;

- OCO3HAHHUE Ba)XHOCTH MOPAJIbHO-3TUYECKUX IPUHLIUIIOB B ACSITEILHOCTH YUEHOTO;

3) acTeTH4eCKOr0 BOCIIMTAHMS:

- BOCHPHUSTHE JCTETHYECKUX KadecTB (U3NYECKON Hayku: €€ TapMOHHYHOIO TIOCTPOCHUS,

CTPOrOCTH, TOYHOCTH, JTJAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI'0 MIO3HAHMA:

- OCO3HAHHE IEHHOCTH (PU3MUYECKOI HAYKHU KaK MOIIHOTO MHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
pa3BUTHUS TEXHOJOTHH, BAJKHEUILIEH COCTABIIAIOIIEH KYJIbTYpPHI;

- pa3BUTHE HAyYHOU TI0003HATENLHOCTH, HHTEPECa K UCCIIEA0BATEIbCKON IEATEIbHOCTH;

5) popmupoBaHus KyJbTYPHI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHs:

- OCO3HaHHME IIEHHOCTH 0€30MacHOro oOpasza KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BaXHOCTHU IpaBUJ OE30MACHOTO MOBEJCHUS HAa TPAHCHOPTE, Ha JOpOrax, ¢ AJIEKTPUUYECKUM U
TEIIOBBIM 000PYAOBAaHUEM B JOMAIIHUX YCIOBHUSX;

- chOpMHPOBAHHOCTh HaBbIKa pe(iieKCHU, MPU3HAHKWE CBOETO MpaBa HAa OMIMOKY M TaKOTO XKe
IIpaBa y Ipyroro 4ejloBeKa;

6) Tpya0BOro BOCIMTAHUS:

- AKTUBHOE YYacTHE B PpEIICHUWH MpaKTHMYECKHX 3aJad (B paMKax CeMbH, 00pa3oBaTelIbHOM
OpraHu3aly, Topoja, Kpas) TEXHOJOTUYECKOW M COLIMaIbHOW HANpaBIEHHOCTH, TPEOYIOIUX B
TOM 4Hcie U GU3NUECKUX 3HAHUMH;

- HMHTEpecC K MPAaKTUYECKOMY MU3YyUEHHUIO Mpodeccuid, CBA3aHHbBIX ¢ (U3UKOM;

7) 3K0JIOTMYEeCKOT0 BOCTIUTAHUSA:

- OpHMEHTalus Ha NpUMEHeHUe (PU3MUECKUX 3HAHUM AJIs pellieHus 3a/1a4 B 00J1acTH OKpYXKarolien
Cpelipl, IUNIAHUPOBAHHUS MOCTYIKOB M OLICHKH MX BO3MOJKHBIX IOCJIEICTBUN [UIsI OKPY KArOIIEH
Cpelibl;

- 0CO3HaHMeE INT00ANBHOr0 XapakTepa 3KOJOTMUECKUX Mpo0IeM U MyTel UX pelieHus;

8) ajanTanuu K H3MEHSIOIMMCS YCJIOBHAM COLUAIBHON U MPUPOAHOM Cpebl:

- MOTpeOHOCTh BO B3aUMOJAEWCTBUM MpPU BBITOJHEHUM HCCIEIOBAHUN M MPOEKTOB (PU3UUECKOM
HAIPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTHUX;

- TIOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO IEATENBHOCTD;

-  noTpeOHOCTh B (OPMUPOBAHUU HOBBIX 3HAHHM, B TOM uucie GOpMYyIUPOBATH UIEH, MOHATHS,
TUIIOTE3bI 0 (PU3NYECKUX 0OBEKTaX U SIBICHUSX;

- OCO3HaHHE JePHUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001aCTH (PU3UKH;

- IUTAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHNH HOBBIX (PU3NYECKUX 3HAHUM;

- CTpeMJIEHUE aHAJM3UpPOBaTh U BBIABIATH B3aMMOCBSI3U MPHUPOJBI, OOIIECTBA U SKOHOMHKH, B
TOM YHCJI€ C CII0JIb30BaHUEM (DPU3NYECKUX 3HAHMIA;



- OLIEHKAa CBOUX JCHCTBUM C yUETOM BIMSIHHS Ha OKPYXKAIOIIYIO CPEAY, BOSMOMXHBIX INI00ATBHBIX

MOCJIEACTBHIMA.
METAINIPEAMETHBIE PE3YJIbTATHI
B pesynbraTe 0cBOCHHUS MPOrpamMMbl 10 (PU3MKE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus

y oOyuatomierocsi OyayT cQOpMHpOBaHBI MeTanpeaMeTHbIe Ppe3yJbTAaThl, BKIIOYAIOLIUE

MO3HABATEIIbHBIE YHUBEPCAIbHBIC YUeOHBIC JCUCTBHS, KOMMYHHUKATHBHBIC YHHUBEPCAIbHBIE

yueOHbIe AeMCTBUSI, PETYIATUBHbIC YHUBEPCAIbHBIE YueOHbIE ACHCTBHSL.

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS
Ba3oBble Jiornueckue aeiicTBuA:

- BBIABIISATH U XapaKTEPU30BATh CYIIECTBEHHbIC TPU3HAKN OOBEKTOB (SIBICHUN);

- yCTaHABJIMBaTh CYIIECTBEHHBIH NPU3HAK KIACCU(UKAIMH, OCHOBAaHUSA JUII OOOOIICHUS H
CpPaBHEHUS,

- BBIIBIATH 3aKOHOMEPHOCTH M TMPOTUBOPEUUS B pPAacCMATPUBAEMBIX (aKTax, JTaHHBIX U
HAOJIOICHUSX, OTHOCAIINXCS K (DU3UUECKUM SIBIICHUSIM;

- BBIBIATH MPUYMHHO-CJICICTBEHHBIC CBSI3U NPU M3YYCHHH (DU3UYECKUX SBICHUIN M MPOIIECCOB,
JIeNaTh BBIBOABI C HCIOJB30BaHUEM JEAYKTUBHBIX U HHIYKTHBHBIX YMO3aKIJIIOUEHUH,
BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3IX (DU3UUYCCKUX BEINYHH,

- CaMOCTOSATENbHO BBIOMpPATh CMOCOO pemieHus YyuyeOHO#l ¢u3nueckoil 3amaun (cpaBHEHHUE
HECKOJIbKMX BApUAHTOB PEUICHHUs, BEIOOp HambOosiee MOIXOISMIIETO ¢ YYETOM CaMOCTOSTEIBHO
BBI/ICTICHHBIX KPUTEPHUEB).

Ba3oBble nucciegoBaTe/bcKue eiicTBUS:

- HCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUIA HHCTPYMEHT MTO3HAHUS;

- TPOBOIUTH IO CAaMOCTOATENBHO COCTABICHHOMY IIJIAHY OIIBIT, HECIOXHBINH (U3UIECKUI
9KCIIEPUMEHT, HEOOJIbIIIOE HCcCe0BaHne (PU3UUECKOTO SIBICHMUS,

- OICHWBaTh Ha NPUMEHHUMOCTh M JOCTOBEPHOCTh HH(OpMAIUio, TOIY4YEHHYIO B XOJe
WCCJICTOBAHMSI UITU DKCIIEPUMEHTA;

- CaMOCTOATENFHO (OPMYIHPOBAaTh OOOOIICHHS W BBIBOJBI IO pE3yJbTaTaM IPOBEIAEHHOTO
HaAOIIO/ICHUS, OTBITA, UCCIICIOBAHNUS;

- TPOTHO3UPOBATh BO3MOXKHOE JAbHEHIIee pa3BUTHE (U3WYECKHX NPOIECCOB, a TaKXKe
BBIIBUTATh MPENOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Padora ¢ undpopmanmeii:

- MPUMEHSATH pa3IMYHble METOJbI, HHCTPYMEHTHI U 3aIPOCHI MPH TOUCKE U 0TOOpe MHbOpMaIuu
WIM JAHHBIX C YYETOM MPEATIOKEHHOM yueOHOoM pu3ndeckoi 3a1auu;

- aHaJM3UpOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(DOPMALIUIO PA3TUYHBIX BUIOB H
(dbop™m mpeacTaBIeHUS;

- CaMOCTOSITEbHO BBIOMpATh ONTHMANbHYIO (OpMy TpeACTaBieHUS HHPOpPMAIUH U
WLTIOCTPUPOBATH PelllaeMble 3a7a91 HECTIOKHBIMH CXEMaMH, TUarpaMMaMu, HHOW TpaduKoi u
UX KOMOWHAIUSMHU.

KoMMyHUKAaTHBHBIE YHHBePCcATbHbIE YUeOHbI€E TeHCTBUS:

- B xoze oOCyxkJeHHs y4eOHOTro marepuania, pe3yiabTaToB J1a0OpaTOPHBIX PadOT U MPOEKTOB
3aaBaTh BOMPOCKHI MO CYIIECTBY OOCYKJaeMOil TeMbI M BBICKAa3bIBATh HJICH, HAIlCJICHHBIE Ha
peleHure 3a7auu U NoAepKaHue OaroxenareIbHOCTH OOIIEHHS;

- COIOCTaBJATh CBOW CYXKACHHUS C CYKACHHSMH IPYTUX YYaCTHHKOB JUANOTa, OOHAPY>KUBAThH
pa3ianyure U CXOJICTBO MO3UIINN;

- BBIP@XaTh CBOIO TOYKY 3PCHHUS B YCTHBIX M MMCbMEHHBIX TEKCTAX;

-  MyONWYHO TPEACTABIATH PE3YyIbTAThl BBIIOJHEHHOTO (PU3MYECKOrO OMbITa (IKCIEPUMEHTA,
WCCJICIOBAHMS, IPOEKTA);

- TOHUMAaTh W WCIIOJIb30BaTh MPEUMYIECTBA KOMAaHAHOW WM WHAWBHIYaTbHOW pPaOOTHI TpH
pelIeHnn KOHKPETHON (pU3NYEeCKOM MpoOIeMbl;

- NPUHUMATH IeId COBMECTHOU NESATEIbHOCTH, OPTaHU30BbIBATh JACUCTBUS MO €€ JOCTHUKECHHIO:
pactpenensiaTb poiH, OoOCY)XIaTh MPOILECCHl W Pe3yiabTaThl COBMECTHOH paboThl, 0000mIaTh
MHEHUSI HECKOJIbKHX JIFOJICH;



BBIMOJHATh CBOIO YacTh paboThl, JOCTUrasi KayecTBEHHOI'O pe3yJibTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU JCUCTBUS C APYTUMH YJI€HAMU KOMAaH/IbI;
OLICHMBAaTh KAauyeCTBO CBOEr0 BKJIaJa B OOUIMH MPOAYKT MO KPUTEPHUSIM, CAMOCTOATEIHHO
c(OpMyYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranusanus:
BBISIBJISITH MPOOJEMbl B JKU3HEHHBIX M YYEOHBIX CHUTyalUsX, TpeOYIOIIUX IS pelIeHus
bu3nUecKux 3HAHUMH;
OpUEHTUPOBATHCS B PA3NIUYHBIX MOAXOJAaX HMPUHATUS pelleHUu (MHIUMBUIYyalbHOE, IPUHATHE
pellieHus B TpyMIie, IPUHITHE PELICHUN TPYIIIOil);
CaMOCTOSITENIFHO ~ COCTaBISITh ~ QITOPUTM  pElICHWS (U3MUECKOW 3adayd WM  IUIaHa
UCCIIEIOBaHMUSI C Y4€TOM HUMEIOHIMXCA PECypcoB W COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHUPOBATh IIpeIjiaraéMble BAPUAHTHI PEILICHUI;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIliCHUE.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJIEKT:
JaBaTh aJIEKBaTHYIO OLICHKY CUTYallUU U IpeJiaraTh miaH e€ U3MEHEeHHUS,
OOBSACHATH NPUUMHBI TOCTHKEHUS (HEIOCTHIKEHUS) PE3yIbTaTOB AESITEIbHOCTH, JaBaTh OLIEHKY
NpUOOPETEHHOMY OIIBITY;
BHOCHTh KOPPEKTHBBI B JICATCIBHOCTh (B TOM YHCJIEC B XOJ BBIIONHEHUS (DHU3UIECKOTO
UCCJICIOBAaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIIUXCS CHUTYAIlHi,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;
OILICHMBATh COOTBETCTBUE PE3yibTaTa LENH U YCIOBUSIM;
CTaBUTh ce0s1 Ha MECTO JPYrOoro 4yejloBeKa B XOJ€ CIopa WIM AMCKYCCUU HAa HAYYHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;
NPU3HABATH CBOE MPABO HAa OMIMOKY MU pelieHHH (PU3UIECKUX 337134 WM B YTBEPKACHUAX HA
Hay4YHbIE TEMBI U TAKOE KE MPABO JIPYrOro.

MNPEIMETHBIE PE3YJbTATHBI
K koHiy oOyuyeHuss B 7 KJjacce IpeIMETHbIE pe3yJlbTaThl HAa 0Aa30BOM YpPOBHE JOJKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHU:

UCIOJIb30BaTh MOHATHUS: (U3MYECKHE W XMMUYECKHUE SIBJICHMS, HAOIIOAECHUE, SKCIIEPHMEHT,
MOJieJIb, TUIOTE3a, €IUHUIBI (PU3UYECKHUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHMUS
BemiecTBa (TBEpAOE, JKHUIKOE, Tra3zo00pa3HOE), MEXaHHUYeCKoe JIBUKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHENHOE), TpaeKTOpus, paBHOAEHMCTBYyIOLas cuia, aedopManus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IbI;

paznuuath sBieHUS (Auddy3us, TEIIOBOE IBMIKEHHWE 4YaCTHI[ BEIIECTBa, PAaBHOMEPHOE
JIBIDKEHUE, HEpAaBHOMEPHOE JIBU)KEHHME, MHEpLUs, B3aUMOJICHCTBHE TeJ, paBHOBECUE TBEPBIX
TN C 3aKperIEHHONW OChbIO BpallleHUs, Mepeaayda AaBJIeHUs TBEPABIMHU TelaMH, KUIKOCTIMH U
razamu, arMmoc(epHoe IaBlieHHe, IUIaBaHHE TeJ, MpPEeBpallleHHs] MEXaHUYECKOW >HEpruu) 1o
OMMCAHUIO MX XapaKTePHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX JaHHOE
¢du3nueckoe sBICHUE;

pacro3HaBaTh TPOSBICHUE U3YYEHHBIX (U3UYECKUX SBICHUH B OKPYXKAIOIIEM MHUpPE, B TOM
yucie (pusnueckue siBIEHHUS B MPHPOJIE: MPUMEPHl IBMXKEHHUS C Pa3IMUYHBIMU CKOPOCTSAMHU B
KMBOH W HEXHBOW MpPUPOJE, NEHCTBHE CWJIBI TPEHUS B TIPUPOAEC M TEXHHKE, BIUSHUC
aTMOC(EepHOTro JaBJIEHUS Ha JKUBOM OpraHu3M, IUIaBaHUE pPbIO, pbluard B TeJle 4YeJOBEKa, MpU
TOM MEpPEeBOJAUTh NPAKTHUYECKYIO 3a/Jayy B Y4eOHYIO, BBIACNATH CYUIECTBEHHbIE CBOMCTBA
(mpu3HaKy) PU3NYECKUX SIBICHU;

ONKCHIBATh H3Y4YEHHbIE CBOMCTBA Tel M (U3MUECKHE SBJICHMS, HCIONb3ys (U3HUECKUe
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPeMs, IMyTh, CKOPOCTb, CPEIHSS CKOPOCTD,
CWJIa yIIPyroCTH, CUJIa TSKECTH, BEC Tella, Cujla TPeHUs, JaBieHue (TBEPJOro Tena, KUIKOCTH,
rasa), BbITAJIKUBAIOIIAsl CUJIa, MEXaHUYecKas paboTa, MOLIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIBI,
KOA((UIMEHT IOJIE3HOTO JEUCTBUS MEXAaHHW3MOB, KHHETHYECKasl U MOTEHIHAIbHAs SHEPIus),
OpU OMHMCAHUHM TPABUIIBHO TPAKTOBATH (DPU3MYECKHI CMBICT HCMOJb3YEMbIX BEIMYUH, HX
0003HaYCHHSI M SMHUIBI (PU3MUECKUX BEITHMYUH, HAXOAUTH (YOPMYIIBI, CBSI3BIBAIONINE JTaHHYIO



bu3NYEeCKyI0 BEIMYMHY C IPYTUMH BETUYMHAMHU, CTPOUTH IpaUKH U3yUEHHBIX 3aBUCUMOCTEN
(bU3HYECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIECCHl, HCIOJb3Yys IpaBuia
CJIOKEHMSI CUJI (B1OJIb OJHOM IpsIMOM), 3aKkoH I'yka, 3akoH Ilackains, 3akoH Apxumena, IpaBUiIo
paBHOBecHs prluara (0JI0Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUSI MEXaHUYECKOM
SHEpPTUU, TPU OTOM JIaBaTh CIIOBECHYIO (OPMYJIHPOBKY 3aKOHAa U 3allUCBIBATH €r0
MaTeMaTUYECKOE BhIPAKEHUE;

OOBSICHATH (PU3UUECKUE SIBJICHUSA, MPOLECCHl U CBOMCTBAa Tel, B TOM YHUCIE U B KOHTEKCTE
CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapakKTepa: BBIABIATh MPUUYUHHO--CIEACTBEHHbIE
CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX IIAroB C ONMOpOH Ha 1—2 M3y4eHHBIX CBOWCTBA
(bU3HYECKUX SIBICHUN, PU3NYCCKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiate pacu€THble 3afaud B 1—2 NelcTBUSA, UCHOJb3Ys 3aKOHBI U (OPMYJIIbI, CBA3BIBAIOIINE
¢u3uveckrue BEIMYMHBI: Ha OCHOBE aHAIM3a YCIOBHS 3aJaud 3allMCHIBATh KPAaTKOE YCIOBHE,
MOJCTaBIATh (U3MYECKUE BEIMYMHBI B (OPMYNIBI U MPOBOAWTH pPacy€Tbl, HAXOAUTH
CIpaBOYHBIC JaHHBIC, HEOOXOMUMBIC JUISI pEIIeHHs 3a/1ay, OLEHUBATh PEATUCTUYHOCTD
MOJTYYCHHOW (PU3MUECKON BETNYUHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEIIUTh NMPH MOMOIIKA (U3NIECKUX METOJOB, B
OMKMCAHUU MCCIIEIOBAaHUS BBIACIATH MPOBEpPsSEMOE MpPEANnoiokeHrue (TUIOTe3y), pa3indarh U
MHTEPIPETUPOBATH MOJYYEHHBIH pe3yiabTaT, HAXOAUTh OIIMOKH B XOJI€ OIBITA, JIEJIaTh BHIBObI
0 €ro pe3yJbTaTam;

NPOBOJIUTH OMBITHl O HAOMIONEHUIO (U3UYECKUX SBICHUA WM (U3NYECKUX CBOMCTB TEI:
dbopMynupoBaTh MpOBEpsAEMbIe MPEANOI0KEHUS, COOMPaTh YCTAHOBKY M3 MPEIIOKEHHOTO
000pyI0BaHUS, 3aIMCHIBATH X0/ OIMBITa U (POPMYIUPOBATH BHIBOJIBI,

BBIMIOJHATh TMpSIMbIe HM3MEPEHUS PACCTOSIHHS, BPEMEHM, MacChl Tena, 00bEMa, CHIIBI U
TEMIIepaTyphl C UCTIOIb30BaHUEM aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aMCHIBATH MTOKA3aHUS
puOOPOB ¢ YUETOM 3aJaHHON aOCONMIOTHON MOTPEUTHOCTH U3MEPEHHI;

NPOBOJIUTH HCCIENOBAaHHE 3aBUCHMOCTH OIHON (M3MYECKOH BEIMYMHBI OT JPYrol c
HCIIOJIb30BaHUEM MPSMBIX U3MEPEeHHI (3aBUCHMOCTU MYTH PAaBHOMEPHO JIBIKYILETOCs Tella OT
BPEMEHHU JIBI)KEHUS Tella, CWJIBI TPEHHs CKOJIBKEHHs OT Beca Tena, KadecTBa 00pabOTKH
MIOBEPXHOCTEN TEJI U HE3aBUCHMOCTH CHJIbI TPEHMSI OT IUIOIIAJN CONPUKOCHOBEHHUS TEN, CHUJIBI
YIOPYTOCTH OT YAJIMHEHUS MPYKUHBI, BHITAIKUBAIOLIEH CHIIBI OT 00bEMa MOrpyKEHHON YacTu
TeJa U OT IJIOTHOCTH JKUJAKOCTH, €€ HE3aBUCHUMOCTH OT IIJIOTHOCTH Tesa, OT IIyOMHBI, Ha
KOTOPYIO TIOTPY>KEHO TEJIO, YCIOBUN TUTABAaHUS TEJ, YCIOBUM paBHOBECHs pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHWPOBAHUM Y4YEOHOI'O HCCIIEJOBAHUS, COOMpATh YCTAHOBKY M BBIOJHSATDH
U3MEpEeHUs, Clelys NpeIOKEHHOMY IUIaHy, (PUKCUPOBaTh pe3ylbTaThl MOJy4YEHHOU
3aBUCHUMOCTH (U3WYECKUX BEIUYMH B BUJAE MPEIJIOKEHHBIX TaOnuil U TpaduKoB, [enaTh
BBIBO/JIbI 110 pe3yJIbTaTaM UCCIIEJOBAHMUS;

IPOBOJUTH KOCBEHHbIE M3MEPEHUs! (PU3MUECKUX BEJIWYMH (IJIOTHOCTh BELIECTBA >KUIKOCTU U
TBEPAOrO Teja, CUia TPEHUsI CKOJIBKEHHUS, JaBJICHHE BO3[yXa, BbITAIKUBAIOUIas CcuUia,
JefcTByOmas Ha MOTpYXKEHHOE B JKUAKOCTh TeNo, KO3((UIMEHT NOJEe3HOro AeWCTBUS
IPOCTBIX MEXAaHU3MOB), CJlenys NMPEAJIOKEHHON MHCTPYKIMM: MPH BBITOJHEHUN HU3MEPEHUN
coOMpaTh SKCIIEPUMEHTATIbHYIO YCTAHOBKY M BBIUUCIIATH 3HAU€HUE HMCKOMON BEJINYMHBI,
coOiroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
yKa3blBaTh IMPHUHLUIBI JEHCTBUA NPHOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOIAOIINECS COCYIbI, OapOMETp, pbluar, MOJABHKHBIN U HEMOJABUKHBIN OJIOK,
HAaKJIOHHAs IJIOCKOCTH;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOMCTB ¢
OMopoil Ha WX omnucaHus (B TOM 4HCJe: MOAIMIHUKH, YCTPOHCTBO BOAONPOBOJA,
TUIPABIMYECKUN Tpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBON HAcOC, apeoMEeTp), HCIOJIb3Ys
3HaHUS O CBOWCTBaX (PU3MUECKUX SBIEHUM M HeoOXoaumble (U3NYECKHe 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJUTH MPUMEPHI (HAXOIUTh MHPOPMAIUIO O MPHUMepax) MPaKTHIECKOTO UCIOIb30BaHUS
(GU3NYEeCKUX 3HAHWI B TIOBCETHEBHOM XKU3HM I oOecrieueHus 6€30macHOCTH pu oOparieHun



¢ TpuOOpaMH M TEXHUYCCKHMMH YCTPOHMCTBAMH, COXPAHCHHS 370POBBS U COOJIOJICHHUS HOPM
HKOJIOTHUYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/ie;
OCYIIECTBIIATH OTOOP UCTOYHMKOB WMH(pOpManuu B MHTepHETE B COOTBETCTBHH C 3aJaHHBIM
MOWCKOBBIM 3alpOCOM, Ha OCHOBE HUMEIONIMXCS 3HAHMM WM IyTEM CpPaBHECHHS Pa3IUYHBIX
HUCTOYHUKOB BBIICIATh MH(POPMAIUIO, KOTOpas SBJISICTCS MPOTHBOPCUMBON WM MOXET OBITH
HEJIOCTOBEPHOM;
UCIIOJIb30BaTh IPU  BBINIOJHEHUM YUYCOHBIX 3aJJaHUH HAyYHO-TIONMYJSAPHYIO JIMTEpaTypy
(U3HYECKOTO COJIEp)KaHUs, CIPABOYHBIE MaTepHalbl, pecypchl ceTu HHTepHEeT, BianeTh
npuéMaMHi KOHCIICKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HWHGOpPMALMKU W3 OJHOW 3HAKOBOU
CHUCTEMBI B JIPYTYIO;
co3maBaTh COOCTBEHHBIC KpaTKWE IMHCHMEHHBIC W YCTHBIE COOOIIEHUS HAa OCHOBE 2-3
HUCTOYHUKOB MH(POpMAIHK (U3HUECKOTO COACPKAHKS, B TOM YHCJIC IMyOJUYHO JIeiaTh KpaTKue
COOOINEHUsI O pe3yNbTaTax MPOCKTOB WM y4eOHBIX HCCIEAOBAHUN, TPU OTOM T'PAMOTHO
MCII0JIb30BaTh U3YYCHHBIN MOHATUIHBIA anmapar Kypca (U3HKH, COIIPOBOXKIATh BBICTYIUICHHE
MPE3EHTALUEM;
IIPH BBIMOJIHEHUH YYCOHBIX MPOCKTOB M MCCIICIOBAHUIN pacnpeesiaTh 00S3aHHOCTH B IPYIIIE B
COOTBETCTBUU C IIOCTABJICHHBIMU 3aJadaMM, CJICAUTH 3a BBIIOJIHECHHEM IIJIaHA JCHCTBUA,
QJICKBaTHO OLICHUBATh COOCTBEHHBIM BKJIAJ B JEATCIBHOCTh TPYIIBI, BBICTPAHBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YYUTHIBAsi MHCHUE OKPY)KAFOIIIHX.

K koHiy oOy4yeHus B 8 KJiacce mpeIMETHBIC pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIMXCS YMEHU:

UCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBM)KEHHUE aTOMOB U MOJIEKYI,
arperatHple COCTOSIHMSI BEIIECTBA, KPUCTAUIMUYECKME M aMOp(HBIE Tela, HACBIEHHBIA U
HEHACBILLCHHBII Map, BIaXXHOCTh BO3/1yXa, TEeMIEpaTypa, BHYTPEHHSS SHEpIus, TEMJIOBOM
JIBUTATEb, AJIEMEHTApHBI JJIEKTPUUYECKUN 3apsf, 3JIEKTPUYECKOE II0JIe, MPOBOJHUKU H
JUBJIEKTPUKH, TIOCTOSHHBIHN 3J1€KTPUUECKUI TOK, MarHUTHOE IOJIE;

pa3nuuarh SABJIECHUS (TEIUIOBOE PACIIUPEHUE U CXKAaTHe, TEIUIoNepeaaya, TeIIOBOE PaBHOBECHE,
CMauyuBaHMe, KallWJUIAPHbIC SBJICHUS, UCHApEHHe, KOHIACHCAIMs, MUIaBIeHUE, KPUCTAII3aIHs
(oTBepzreBaHUE), KHUIEHHE, Terulonepeaadya (TEIIONpPOBOJIHOCTb, KOHBEKLHS, W3IyYCHHE),
NIEKTpU3aLUs Tell, B3aUMOACHCTBHE 3apsiioB, ICHCTBHS DIIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aMMOJIEHCTBIE MAarHUTOB, NEHCTBUE MArHUTHOTO MOJS HA MPOBOJHUK C TOKOM,
AJIEKTPOMAarHUTHAs WHAYKLUS) 110 OMUCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBJICHUE;

pacrio3HaBaTh NPOSIBIIEHHE H3YYCHHBIX (U3MUECKUX SIBICHUH B OKPYXKAIOLIEM MHpE, B TOM
ymcie (pU3NIecKue sIBJICHUS B IPUPOJE: OBEPXHOCTHOE HATSHKEHNE U KANUJUISPHBIE SIBJICHUS B
HpUpoie, KpUCTAIUIBI B ipupoae, usnyyenue CoiHIa, 3amMep3aHie BOJI0EMOB, MOPCKUE OpHU3bI,
o0pa3oBaHUE pOCHI, TyMaHa, WHEs, CHera, »JJEKTpPUYECKHE SABICHHA B aTrMmocdepe,
AJIEKTPUUYECTBO JKMBBIX OpPraHM3MOB, MAarHUTHOE TMoye 3eMiH, Jpei¢d MOoJCoB, pPOib
MarHUTHOTO TMOJIA JUIsl JKU3HM Ha 3emjie, NOJSpHOE CHUSHUE, NIpU OSTOM HEPEBOAUTH
NPaKTUYECKYyl0 3aJadyy B Yy4eOHYI0, BBIJIENIATh CYIIECTBEHHbIE CBOMCTBAa (TIPU3HAKM)
(bu3NYECKUX SIBICHUM;

ONHUCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel W (PU3MUYECKUE SBJICHUS, HCIONB3Ys (U3NYECKHE
BEJIMUMHBI (TeMIIepaTypa, BHYTPEHHSSI SHEPTHUsl, KOJIMYECTBO TEIUIOTHI, yIeIbHAas TEIIOEMKOCTh
BEIIECTBA, yJEJIbHAs TEIUIOTa IUIABJICHHUS, yIelbHas TeIoTa MapooOpa3oBaHUs, yIelbHas
TEIUIOTAa CrOpaHus TOIUIMBA, KOI(PQPUIIMEHT I[OJIE3HOIO JEHCTBHsS TEIJIOBOM MAIIHHBI,
OTHOCHUTEJNIbHASL BIIAXKHOCTb BO37yXa, JJIEKTPUYECKHH 3aps], CWJIa TOKa, JIJIEKTPUYECKOE
HanpsDKEHUEe, CONPOTHUBICHHME IPOBOJHHUKA, YAEIbHOE COINPOTHBIIEHHE BELIECTBA, paboTa U
MOITHOCTb 3JEKTPUYECKOT0 TOKA), IPU ONMUCAHUU MPABUIBHO TPAKTOBATH (PU3NUYECKUN CMBICI
HCIOJIb3YEMBIX BEIMYMH, 0003HAUECHUS U €TUHUIIB (PU3NUYECKUX BEJIHMYMH, HAXOAUTHh (POPMYJIbL,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEIUYMHY C APYTUMH BEJIMYMHAMHU, CTPOUTH IpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYNH;

XapakTepu3oBaTh CBOWCTBAa Tel, (PU3WYECKHE SIBICHUS U MPOLECCHI, MCIOIb3Ysl OCHOBHBIC
MOJIO)KEHUST ~ MOJIEKYJISIPHO--KUHETUYECKOM ~ TEOpUHM  CTPOEHHUS  BEIIeCTBa,  IPUHIIUII



CYNEpIIO3UIMH M0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma amis
ydacTka Lenu, 3akoH JDkoyns—JleHIla, 3aKOH COXpaHEHHUs D3HEPIUM, INPU OSTOM JaBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMAaTUYECKOE BBIPAKECHHE;

OOBSICHATH (PU3MUYECKHE MPOLECCHl W CBOMCTBA TEJ, B TOM YHUCJIE€ M B KOHTEKCTE CHUTYyallMi
IPAaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH IPUUYMHHO-CIIEICTBEHHbIE CBS3H, CTPOUTH
oO0bsicHeHHe M3 1—2 JIOTMYECKUX IIaroB C OMOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NYECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIC 3aJaud B 2—3 JEHUCTBHS, MCHOIB3Yys 3aKOHBI M (DOPMYIIBI, CBS3bIBAIOIINE
¢u3nyeckre BEJIMYMHBI: Ha OCHOBE aHAIM3a YCIOBMS 3aJauyd 3allUChIBaThb KPAaTKOE YCIOBHE,
BBISIBJIATh HENOCTATOK JAHHBIX I pELIeHMs 3aJadyd, BbIOMpaTh 3aKOHbl M (OPMYIIbI,
HeoOXoauMble AJis €€ pElIeHUs, NPOBOAUTH PAacyE€Thl M CpPaBHUBATh IOJYYEHHOE 3HAUYECHUE
(Gu3n4ecKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh IMPOOJIEMBI, KOTOPbIE MOXXHO PEHIMTh MpPU MOMOIIM (PU3UYECKHX METOJIOB,
UCMOJb3Yysl ONHCAHHWE MCCIIEJOBAHUS, BBUIEIATH IPOBEPAEMOE IMPEAINOJIOKEHHE, OLEHUBATh
IIPABUJIBHOCTb MOPsI/IKA IPOBEIEHUS UCCIIEJOBAHMUSL, JIEJIaTh BBIBOIBI;

IPOBOJUTH OIBITHl 10 HAOMIOAEHUIO (PU3NYECKUX SIBJICHUNH WM (PU3MYECKHX CBOMCTB Teln
(KanmWJUTApHBIE SIBJICHUS, 3aBUCHMOCTb TaBJICHUS BO3AyXa OT €ro o0bEMa, TemIeparyphl,
CKOpOCTH TIpollecca OCTBIBAHMsSI M HAarpeBaHus IpPU HU3IYYEHUM OT LBETa H3JIydarouien
(moryomaroneil) MOBEPXHOCTH, CKOPOCTb HCHAapeHUsi BOJbl OT TEMIEpaTyphbl >KMJIKOCTH U
IIOIAAN €€ IMOBEPXHOCTH, BJIEKTPU3aLUs Tel U B3aUMOACHUCTBUE 3JIEKTPHUUECKUX 3apsiiOB,
B3aMMOJICHCTBHE TOCTOSIHHBIX MAarHWTOB, BU3yaJlM3alllsi MarHUTHBIX IOJIEH IOCTOSHHBIX
MarHuTOB, ACWCTBUS MarHUTHOTO MOJsI Ha IMPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHMTa,
CBOWCTBA  DJEKTPOABHTATENsl  TOCTOSHHOTO  TOKa):  (OpMyaMpoBaTh  MpOBEpsieMble
IPENONI0KEHUs, cOOUpaTh YCTAaHOBKY W3 IPEUIOKEHHOTo 000pYyIOBaHMS, ONUCBHIBATH XOJ
OTIBITa U OPMYIIUPOBATH BHIBOJIBI,

BBINOJIHATh NPSMbIE U3MEPEHHUs TeMIepaTypbl, OTHOCUTEJIIHOW BIAXKHOCTU BO3yXa, CHIIBI
TOKa, HANpSHKEHUS C MCIOJB30BAaHUEM aHAJOTOBBIX NPUOOPOB M JATYMKOB (DU3NYECKHUX
BEJIMYMH, CPAaBHUBATh PE3Yy/IbTAaThl U3MEPEHUH ¢ yUETOM 3a/1aHHON a0COIOTHON MOrPEeIIHOCTH;
IPOBOIUTH HCCIENIOBAHHE 3aBHUCHUMOCTH OJHOH (M3WYECKOH BEIMYUHBI OT JPYro C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEpPEHMH (3aBUCUMOCTb CONPOTHUBIEHHS IMPOBOJHUKA OT €ro
JUIMHBI, MJIOLIAIM TOTIEPEUYHOT0 CEYEHHS U YNIEJIbHOTO CONPOTUBIIEHUS BEIECTBA MPOBOIHUKA,
CHJIBI TOKA, WAYIIETO Yepe3 IMPOBOJHUK, OT HANpPSUKEHUS Ha IPOBOJHUKE, HCCIEIOBAHHE
[OCJIE0OBATEIBHOTO UM NApPaJIEIbHOTO  COEAMHEHUIl  NPOBOJHUKOB):  IUIAHUPOBATb
UCClIeIoBaHue, COOMPATh YCTAHOBKY M BBIIIOJIHATH U3MEPEHHUs, ClIeAys NPeASI0)KEHHOMY IUIaHy,
(bukcupoBaTh pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOIWIl U TpaHUKOB, AENIaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBaHMS;

IIPOBOAMTH KOCBEHHbIE MU3MEpPEHUs (PU3NUECKUX BeIUUUH (yAesbHas TEIUIOEMKOCTh BEILECTBa,
COIIPOTHUBIJIEHUE IPOBOJHUKA, pab0Ta M MOIIHOCTh 3JEKTPUYECKOTO TOKA): IUIAHUPOBATh
U3MEpEeHUs], COOMPATh SKCIIEPUMEHTANIBHYIO YCTAHOBKY, CIIEysl IPEI0KEHHOW HHCTPYKIIUU, U
BBIUNCIIATH 3HAYEHNE BEIIMUNHBI,

coOiroaaTh MpaBuiia TEXHUKU 0€30I1aCHOCTU IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapakTepu30oBaTh MPUHLUIBI JEHCTBHS H3YUYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OMopol Ha UX OMHMCaHMsS (B TOM YHUCIE: CHUCTEMa OTOIUIEHHS TOMOB, TMTPOMETp, MapoBas
TypOUHa, aMIepMeTp, BOJBTMETP, CUETUMK DJIEKTPUUECKON SHEPrHH, AIIEKTPOOCBETUTEIbHBIE
npuOOpbI, HarpeBaTelbHbIE SJEKTPONPUOOPH (IPUMEpPHI), IJIEKTPUUYECKHE MPEJOXPaHUTENH,
IIEKTPOMArHuT, 3JEKTPOABHUIaTENlb IOCTOSHHOIO TOKA), HCIOJb3YysS 3HAHUS O CBOMCTBAx
buznyecKuX SIBICHUN U HEOOX0AUMbIe (PU3NUECKIE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M HM3MEPHUTENbHbIE NMPUOOPHI MO CXeMaM M
CXEMAaTUYHBIM pPHUCYHKaM (PKUIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETpP, TUTPOMETP,
JIBUTATEb BHYTPEHHETO CrOPAHMsI, JIEKTPOCKOII, PEOCTAT), COCTABIIATh CXEMBI dJIEKTPHUUECKUX
Lenel ¢ Mocae10BaTeNbHbIM U MapajuIeIbHBIM COSIMHEHUEM 3JIEMEHTOB, Pa3jinyas yCIOBHBIE
0003HaUEHHSI ITIEMEHTOB JIEKTPUUYECKHX IIeTIeH;



IPUBOAUTH NMPUMEPH! (HAXOAUTh MHPOPMALHUIO O IMPUMEpPax) MPaKTUYECKOI0 HCIOJIb30BaHMS
¢u3nUecKrux 3HaHUHM B TOBCEAHEBHOM JKMU3HHU JUI oOecrieueHus: 6e30MacHOCTH MpU 00paleHun
¢ npubopaMM M TEXHHYECKHMHU YCTPOHCTBAMHU, COXPAaHEHMs 3740POBbS U COONIIOJIEHHS HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOIIEH Cpee;
OCYILECTBIIATh MOMCK HH(OpManuu ¢u3ndeckoro conepxkanus B lHTepHeTe, Ha OCHOBE
UMCIOIMXCA 3HAHUH W TyTEM CpPaBHEHHUS JIOMOJHHUTEIbHBIX HCTOYHHKOB BBIICIATH
UH(POPMALIKIO, KOTOPas SBJIAETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
UCTOJIBb30BaTh TPH BBHIMOJIHEHUH YUYEOHBIX 3aJaHUl HAy4YHO--TIONYJSPHYIO JIUTEPaTypy
(GU3NYEeCKOro CoAep)KaHus, CIpPaBOYHbIE MaTepuanbl, pecypcbl cetu HTepHeTr, BianeTsb
npuéMaMM KOHCIIEKTUPOBAHMS TEKcTa, IpeoOpa3oBaHUs HMHGOpPMALMKM W3 OJHON 3HAKOBOU
CHCTEMBI B IPYTYIO;
CO03/1aBaTh COOCTBEHHbIE NMMCbMEHHBIE U KPATKUE YCTHBIE cOOOIEeHHs, 000011as nHpopMaluio
U3 HECKOJIBKMX MCTOYHHKOB (PU3UYECKOTO COAEPIKAaHUS, B TOM UYHUCIIE IyOJIUYHO MPEICTABIAT
pe3yibTaThl NPOEKTHOM MM MCCIIEJOBAaTEIbCKON JI€ATENbHOCTH, IPU 3ITOM TI'PAMOTHO
UCTIOJIb30BaTh M3YYCHHBIM MOHATUIHBIN anmapat Kypca (PU3HMKH, CONPOBOXKIATH BHICTYIJICHHUE
MpE3EHTALNCH;
IIPY BBINOJIHEHHH Y4EOHBIX MPOEKTOB M MCCIEIOBAHUN (PU3UYECKUX MPOIECCOB PACTIPEACIIATh
00513aHHOCTH B IPYIIE B COOTBETCTBUU C [TOCTABICHHBIMU 33J]auaMH, CIEUTh 32 BBIIOJIHEHUEM
IUIaHa JIeHCTBHI W KOPPEKTUPOBATh €ro, aJeKBAaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B
NeSTEeAbHOCTh IPYIIBI, BBICTpAaUBaThb KOMMYHMKATHBHOE B3aMMOJEHCTBHE, IPOSBIASL
TOTOBHOCTP pa3penats KOH(PIUKTHI.

K koHiy oOydyeHus B 9 kJiacce IpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHU:

MCIIOJIb30BaTh MOHATHUSA: CUCTEMA OTCUETA, MaTepuaibHas TOUKa, TPACKTOPHUS, OTHOCUTEILHOCTD
MEXaHUYECKOI0 JIBH)KEHUA, nedopmarus (ympyras, MJIaCTUYECKas), TpEHHE,
HEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U IMEPErpy3KH, IEHTP TSKECTH, aOCOITIOTHO
TBEPJIOE TEJIO, LICHTP TSHKECTU TBEPOTO TEJa, PABHOBECHE, MEXAHUYECKHUE KOJICOAHUS U BOJIHBI,
3BYK, HH(Pa3BYK U yIbTPa3BYK, dJIEKTPOMArHUTHBIC BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JAIBHO30PKOCTh, CIICKTPHI UCITyCKaHUS W TOTJIOICHHS, aibda-, OeTa- u
raMmMma-u3JIy4eHHsi, U30TOIbI, sIA€PHAst SHEPreTHKA;

pasnuuath  sIBJEHUST (paBHOMEpPHOE UM HEPABHOMEPHOE TMPSMOJIMHEHHOE JBUIKEHUE,
PaBHOYCKOPEHHOE TMPSMOIIMHEHHOE JBUKEHHE, CBOOOJHOE TMaJleHue Tel, pPaBHOMEpPHOE
JBIDKCHHUE T10 OKPYXHOCTH, B3aUMOJICHCTBHE TEJ, PEAKTHUBHOE JBWXEHHE, KOJIeOaTeIbHOE
JIBUKEHHE (3aTyXalollue W BBIHYXKJICHHbIE KONeOaHMs), PE30HAHC, BOJIHOBOE JBUKEHHE,
OTpakKeHHE 3BYyKa, MPSIMOJUHEITHOE paclpoCTpaHEHHE, OTPAXEHHE U NPEJIOMIICHHE CBETa,
MOJTHOE BHYTPEHHEE OTpPAKEHHE CBETA, pa3lioKeHHWE OeNoro cBeTa B CIEKTP U CIIOKEHHE
CIIEKTPATBHBIX IIBETOB, JAUCIEPCHS CBETA, €CTECTBEHHAs PaJHMOAKTUBHOCTh, BO3SHHUKHOBEHHE
JUHENYATOr0 CIEKTpa HM3JIy4€HHs) MO OINUCAHUIO HUX XapaKTepPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIUX JTAHHOE (DPU3UUECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHHE M3YUYEHHBIX (U3UYECKHUX SIBICHUN B OKpYXKarolieM Mupe (B TOM
yucie (u3nYecKue SBJICHHUS B MPUPOJIE: MPUIUBBI U OTJIMBHI, JABWXKeHUE TutaHeT CoJIHEUHOM
CHUCTEMBbI, PEAaKTHUBHOE [IBM)KCHHE JKUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHHE, CEMCMHUYECKHE BOJIHBI, I[yHAMH, 3XO, I[BETAa TEJ, ONTHYECKHUE SIBICHHUS B
npupoje, OMONOTHYECKOe [EHCTBHUE BUIUMOTO, YIbTPapUOIETOBOTO H PEHTTE€HOBCKOTO
W3JIy9CHHUI, EeCTECTBEHHBIH paJMOAKTUBHBIA (POH, KOCMUYECKHE JIYy4YH, PaJTAOAKTHBHOE
U3JIy4eHHE NPUPOJHBIX MHUHEPAJIOB, ACHCTBUE pPAJAMOAKTHUBHBIX H3JIYYEHUH Ha OpraHu3M
YEJI0BEKa), TP TOM MEPEBOIUTH MPAKTHUECKYIO 337a4y B yUeOHYIO, BBIJCISITH CYIIECTBEHHBIC
CBOIicTBa (pU3HAKK) PUINIECKUX SIBIICHUM;

OTNUCHIBAaTh M3yYEHHBIE CBOWCTBA Tel M (U3UYECKUE SBICHUSA, WCIONB3Yysd (U3HUYESCKUE
BEJIMYMHBI (CPEeIHsS U MTHOBEHHAs! CKOPOCTh TeJla IPU HEPABHOMEPHOM JBUKEHUHU, YCKOPEHUE,
nepeMenieHle, MyTh, YIJoBas CKOPOCTb, CHJIa TpPEHUs, CUja YINPYrocTH, CUJIA TSAKECTH,
YCKOpeHHEe CBOOOJHOTO TMaJeHHUs, BEC Tela, UMITYJIbC TelNa, UMIYIbC CHIIbI, MEXaHHMYecKas
paboTa M MONIHOCTH, TMOTCHIIMATBHAS SHEPIHs Teja, MOJHSATOTO HaJl MOBEPXHOCTHIO 3EMIIH,



NOTEHIMAJIbHAS HEPTUsl CXKATOM INpPYKHUHBI, KHHETUYECKas SHEPIus, IMOJIHAs MEXaHHWYecKas
SHEprus, MEePHOJ MU YacToTa KojieOaHuil, /UIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHAa,
CKOpPOCTb CBETa, IOKa3aTelb INPEIOMIICHHUS Cpelbl), MPU OMHMCAHUM IMPAaBUIBHO TPAaKTOBAaTh
(u3nUeCKUil CMBICT UCIOIB3YEMBIX BEJTMYMH, 0003HAUCHHS U €MHULIBI (PU3UIECKUX BEITHUYHH,
HaXoAUTh (POPMyYJIbl, CBSI3bIBAIOIIUE JAaHHYIO (PU3UYECKYIO BEJIMUUHY C JIPYTMMHU BEJIMYMHAMM,
CTPOUTH TPAPUKH U3YIEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEIUYHH;

XapakTepu3oBaTh CBOMCTBa Tel, (U3MUYECKHE SBIEHHUA M IPOLECCHI, HCIOJb3yd 3aKOH
COXpaHEHMsI PHEPIHH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLMUII CYNEPIIO3ULIUN CHUJI, TPUHIUI
oTHocuTenbHOCcTH [amuies, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHUS HMIYJIbCA, 3aKOHBI
OTpa)KE€HHsI U IMPEJOMIICHUsI CBETA, 3aKOHBI COXPAHEHUS 3apsiI0BOTO M MAacCOBOI'O YHUCEN IPU
SJICPHBIX PEaKIMsX, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYTMPOBKY 3aKOHA M 3aIHCHIBATH €TO0
MaTeMaTHYeCKOE BbIPAXKECHUE;

OOBSICHATH (PU3MUYECKHE MPOLECCHl W CBOMCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE CHUTYyallui
IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH PUUYMHHO-CIICICTBEHHbBIE CBSI3U, CTPOUTh
00BsicHEHHE U3 2—3 JIOTUYECKUX IIaroB C OMOpoi Ha 2—3 M3y4YCHHBIX CBOMCTBA (PU3NUYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3a7a4n (ONMUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHMIT), HCIIOJIb3YS 3aKOHbI
U (opMysbl, CBsA3bIBAlOIIME (PU3MUECKUE BEJIMYMHBI: HAa OCHOBE aHAJIM3a YCJIOBUA 3a/1a4d
3aMMChIBaTh KPATKOE yCJIOBUE, BBIBIATH HEJOCTAIOMINE WM W30BITOYHBIC JaHHBIC, BEIOUPATh
3aKOHBl M (OPMYJIbI, HEOOXOIUMBIE [UI PpEIICHUs, MPOBOJIUTH pPACUYETBl M OLIEHUBAThH
PEATUCTUYHOCTD MOJTYYEHHOTO 3HaUCHUSI (PU3MUECKON BETMIHHBI,

pacrio3HaBaTh IpOOJIEMbl, KOTOPbIE MOXXHO PEHIMTh HpPU MOMOIIM (PU3UYECKHX METO/IO0B,
UCIIOJIb3YSl OIMCAaHUE MCCIENI0BAaHUsS, BBIICISTH IPOBEPSEMOE IPEANONIOKEHUE, OLIEHUBATH
IPaBUIbHOCTh MOPSAIKA INPOBEACHHUSI MHCCIEIOBAaHUS, JleaTh BBIBOJABI, HWHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIBITOB;

IPOBOJUTH ONBITHl 10 HAOMIOAEHUIO (PU3NYECKUX SBJICHUH WM (PU3MYECKHX CBOMCTB Tel
(u3yueHue BTOpOro 3akoHa HblOTOHa, 3aKOHa COXPAaHEHUs PHEPIHM, 3aBUCHUMOCTb IE€pHOJA
KOJIEOaHUH MPYXKUHHOTO MasTHUKA OT MAaccChl Ipy3a U JKECTKOCTH MPYXKHUHBI U HE3aBUCHUMOCTb
OT aMIUIATYAbl MaJbIX KoOJIEOAHWU, MPSIMOJMHEHHOE PacCIpOCTPAHEHHE CBETA, PA3JIOKEHUE
Oenmoro cBera B CHEKTpP, MU3y4eHHE CBOMCTB M300pakeHUS B IJIOCKOM 3€pKaje M CBOMCTB
M300paKEeHHUsT TpeaMeTa B COOMpAroNIe JWH3E, HAONIOJACHHE CIUIOMIHBIX W JIMHEHYaThIX
CHEKTPOB H3JIy4eHMs): CAMOCTOSTEIbHO COOMpaTh YCTAaHOBKY U3 HM30BITOYHOrO Habopa
000py/10BaHus, ONUCHIBATh XO/1 ONBITA U €T0 PE3YJIbTaThl, (HOPMYJINPOBATH BHIBOJIBI;

IPOBOJUTH NMPU HEOOXOTUMOCTH CEPHI0 MPSIMBIX HW3MEPEHUH, OIpenelsis CpeaHee 3HaueHHe
U3MepsieMOol BeIMYMHBI ((POKYCHOE PacCTOSIHHE COOMparole JMH3bI), 000CHOBBIBATH BBHIOOD
crioco0a u3MepeHus (M3MepUTENHLHOr0 Ipudopa);

IPOBOAMTH HCCIEAOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BEJIWYMH C HCIIOJIb30BAHUEM MPSMBIX
U3MepeHuil (3aBUCUMOCTb IIYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JBHXKEHHM 0€3 HaualbHOU
CKOPOCTH, NepHuoja KoieOaHUN MaTeMaTH4eCKOro MasTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yIj1a OTpaXXeHUs CBeTa OT yIjla MaJIeHus U yria MpesIoMIICHHs OT yria MaJeHus): MJIaHUPOBaTh
HCCJIEJOBaHKE, CAMOCTOSTENBHO cOOMpaTh YCTaHOBKY, (DMKCHPOBAaTh PE3yJIbTAaThl MOJYy4YEeHHON
3aBUCUMOCTH (U3MYECKUX BEJIWYMH B BHJE Tabaul M rpaduKoB, AenaTh BBIBOJBI 10
pe3yJibTaTaM HCCIeI0BaHus;

POBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUUMH (CPEIHss CKOPOCTh U YCKOPEHUE Teja
IIpU PaBHOYCKOPEHHOM JBUXEHHH, YCKOPEHHE CBOOOIHOIO MaJeHHUS, >KECTKOCTh TNPY>KUHBI,
KOO QUIMEHT TPeHHs CKOJIbXKEHHsI, MEeXaHudeckas padoTa M MOLIHOCTb, YacTOTa U IMEPUOJ
Kojie0aHUN MaTeMaTH4ecKoro M NPYKMHHOTO MAasTHHUKOB, ONTHYECKas CHiia coOuparoien
JMH3BI, PAJAMOAKTHBHBIN (OH): IJIAHUPOBATH H3MEpPEHUs, COOMPATh HKCIEPUMEHTANbHYIO
YCTAaHOBKY U BBIIOJHATh HM3MEPEHHUs, CJenys NpeUI0KEeHHON WHCTPYKIUHU, BBIYUCIATH
3HAQUEHUE BEJIMYMHBI M AaHAJIU3UPOBAaTh IIOJYUYEHHBIE PE3YJIbTaThl C YUYETOM 3aJaHHOMN
MIOTPEUTHOCTH U3MEPEHUI;

co0JII01aTh MpaBHiIa TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1a0opaTOpHBIM 000pPYI0BaHUEM;



pasnyaTh OCHOBHBIC NPU3HAKUM H3YYEHHBIX (PU3MYECKMX MOJENeil: MarepuanbHas TOYKa,
abcomoTHO TBEPAOE TENO, TOUYEUHBIM HCTOYHMK CBETa, JIyd, TOHKAas JIMH3a, IJIAHETapHas
MOJIeJIb aTOMa, HYKJIOHHAsI MOJIEIb AaTOMHOTO S1pa;

XapaKTepu30BaTh MPUHLUIBI JCHCTBHS W3YUYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OMoOpoil Ha uX omucaHus (B TOM YHUCIE: CHUIOMETP, NATYUMKU IOJO0XKEHUS, PACCTOSHUS U
YCKOPEHHUs, pakKeTa, O3XOJOT, OYKH, IEepUCKOI, QoToanmapaT, ONTHYECKHE CBETOBOJDI,
CIIEKTPOCKOI, JT03UMETp, KaMepa BuibcoHa), MCIONb3ysl 3HaHMA O CBOMCTBAaX (PU3MUECKUX
SBJICHUI U HEOOXOMMBbIe (PU3MYECKHe 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMATUYHBIE PHCYHKH HU3YYEHHBIX TEXHUYECKHMX YCTPOWCTB,
U3MEPUTENIbHBIX HPUOOPOB M TEXHOJIOTMYECKUX IIPOLIECCOB IPU PELIEHUH Yy4eOHO-
NPAaKTUYECKHUX 3aJa4, ONTHYECKUE CXEMBI JUISl TIOCTPOCHUS N300paKEHUI B IUIOCKOM 3epKaje u
cobuparoniei JIMH3e;

NPUBOAUTEH TMPUMEPHI (HAXOAUTh MHPOPMALHUIO O IMPUMEpPax) MPAKTUYECKOTO HCIIOIb30BaHHS
(Gu3n4ecKrux 3HaHUH B OBCEAHEBHOM >KM3HHU Ul oOecriedeHus: 6e30MacHOCTH Ipu 00paleHUH
¢ mpubopaMy UM TEXHUYECKHMH YCTPOHCTBAMHU, COXPAHEHHs 3JA0POBBS U COONIOJICHHS HOPM
9KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOLLEH CpelE;

OCYIIECTBIISATh TIOUCK MHPOPMALIMU (PU3UIECKOTO coliepaHust B IHTepHEeTe, CaMOCTOATEIBHO
bopMynupys HOUCKOBBIM 3alpoc, HAXOJUTh IYTH ONpEAETIeHHUsS AOCTOBEPHOCTH MOIYYEHHOU
MH(pOpMaLlMK HAa OCHOBE UMEIOIMXCS 3HAHUM U JIOMOJIHUTENbHBIX HCTOUHUKOB;

UCMOJIb30BaTh IPU BBIIOJIHEHUU Y4YEOHBIX 3aJaHU HAy4yHO-NOMYJSPHYIO JIMTEpaTypy
($u3MYECKOro COJepKaHus, CIpaBOYHbIE MaTepualibl, pecypchl ceTu HHTepHET, BlaaeTh
npuéMaMM KOHCIIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHUs HMHGOpPMALUKM W3 OJHON 3HAKOBOU
CUCTEMBI B JIPYTYIO;

co3/1aBaThb COOCTBEHHbIE NMUCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE HMH(OpMaluu u3
HECKOJIbKUX HCTOYHMKOB (PU3NYECKOTO COJEP)KaHUSA, MYOJIWYHO MPEJICTaBISITh PE3YJIbTaThl
IIPOEKTHOM WM HCCIIENOBATEIbCKOM JIEATENbHOCTH, IIPM 3TOM TIPaMOTHO HCIIOJIB30BATh
W3y4CHHBIN MOHATHWHBIN anmmapar u3y4aeMoro pasjeia (GU3uKH U COMPOBOKIATH BHICTYIJICHHE
npe3eHTanuen ¢ yu€ToM 0coOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KJIACC
KoanuecTBo 4acoB

Ne i/ HaumenoBanue pa3aesioB U TEM IIPOrpaMmMabl KOHTpOJ’ILHLIe HpaKanecm/le 3HeRTp0HHBIe (III/I(l)pOBbIe)
Bcero o0pa3oBaTejibHbIE PeCypchbl
padoThI padoThI
Pa3nes 1. ®u3nka u eé posib B NO3HAHUHM OKPY/KAIOIIEro MIUpa
11 Duska - HayKa 0 IpUPOIE 2 bubmmorexa LIOK https://lesson.academy-
content.myschool.edu.ru/03/07
bub6muoreka IIOK https://lesson.academy-
12 DH3HUCCKHE BEIIHIHHI 2 1 content.myschool.edu.ru/03/07
1.3 EcrecTBeHHOHAy4HBIH METO/ MTO3HAHUS 2 1 Brbmuorexa LIOK https:/lesson.academy-
' content.myschool.edu.ru/03/07
Hroro no pazneny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BellleCTBa
21 Crpoenne semecTsa 1 bu6muoreka IIOK https://lesson.academy-
' content.myschool.edu.ru/03/07
2.2 JIBr>keHWe ¥ B3aUMOJICHCTBHE YaCTHI] BEIECTBa 2 1 Bumorexa LIOK hiips:/lesson.academy-
content.myschool.edu.ru/03/07
23 ATperaTHEIe COCTOHIA BElecTBa 2 bub6nuoreka IIOK https://lesson.academy-
content.myschool.edu.ru/03/07
Hroro no pazaeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6nuoreka IIOK https://lesson.academy-
3.1 Mexaiieckoe ABIXCHIE 3 content.myschool.edu.ru/03/07
bubmuoreka [{OK https://lesson.academy-
3.2 Huepuus, macca, mI10THOCTS 4 1 content.myschool.edu.ru/03/07
bubmuoreka [OK https://lesson.academy-
3.3 Cuna. Bupt cnn 14 1 2 content.myschool.edu.ru/03/07
Hroro no paszneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
a1 Hasnenue. [lepenaua naBneHus TBEPABIMH TEIaMH, 3 bubmuoreka LJOK https://lesson.academy-
' KUIKOCTSIMHU U Ta3aMu content.myschool.edu.ru/03/07
bubnmrorexa LIOK https://lesson.academy-
4.2 Jlasiere i kocTH S content.myschool.edu.ru/03/07
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bubmmoreka LIOK https://lesson.academy-
4.3 ATmoceproe naseie 6 content.myschool.edu.ru/03/07
JlelicTBUE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX bub6muoreka IIOK https://lesson.academy-
4.4 7 1 3
TEJIO content.myschool.edu.ru/03/07
Hroro no pazueny 21
Pa3nes 5. PaGora 1 MOIIHOCTB. JHeprus
bubmmorexa LIOK https://lesson.academy-
> Pabora u mompocTs 3 1 content.myschool.edu.ru/03/07
bub6muoreka IIOK https://lesson.academy-
52 Hpocteie mexarusMb! > 1 content.myschool.edu.ru/03/07
bub6muoreka IIOK https://lesson.academy-
53 Mexaneckas SHeprius 4 1 1 content.myschool.edu.ru/03/07
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12
8 KJIACC
Koamaecrso wacos DuiekTpoHHbIE (UG POBDbIE)
Ne i/ HaumeHnoBanue pa3aejioB 1 TEM IPOrpaMmmabl KOHTpOJ’ILHble HpaKanecmle
Bcero o0pa3oBaTebHbIC PeCypPChl
padoThI padoThI
Pa3pnen 1. TenyioBble IBJIEHUA
11 CrpoeHne 1 cBoficTBa BelecTBa 7 bubnuoreka IIOK https://lesson.academy-
' content.myschool.edu.ru/03/08
bu6nuoreka IIOK https://lesson.academy-
12 Terole mporeccy! 21 1 > content.myschool.edu.ru/03/08
Hroro no paszneny 28
Paszgea 2. JiiekTpruyeckre 1 MAarHUTHbIE SIBJICHUSA
21 DneKTpuuecKue 3apsabl. 3apsHKeHHBIE Tea U UX 7 1 bubmumoreka [{OK https://lesson.academy-
' B3aUMO/ICHCTBHE content.myschool.edu.ru/03/08
. . bubmmoreka [{OK https://lesson.academy-
2.2 [TocTOsTHHBIN SNEKTPUUECKUIA TOK 20 1 7 content.myschool.edu.ru/03/08
bubnunoreka L{IOK https://lesson.academy-
23 MaruuTHeIe sBieHuA 6 1 15 content.myschool.edu.ru/03/08
24 D MEKTPOMATHHTHAS HHAYKIHA 4 bubnrorexa LIOK https://lesson.academy-
' content.myschool.edu.ru/03/08
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Hroro no pazueny 37
PesepBHOE Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5
9 KJIACC
Kosuaecrso wacos JuekTpoHHbIE (UG pPOBHbIE)
Nen/m HaumeHoBaHMe pa3ejioB U TeM NMPOrPaMMBbl Kourpoabubie IIpakTuyeckue
Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. Mexannuyeckue siBJeHHs
MexaHn4ecKoe ABHKEHNUE U CIIOCOOBI €ro bubmmoreka LIOK https://lesson.academy-
1.1 10 1
OIHMCAHUS content.myschool.edu.ru/03/09
. bu6nuoreka IIOK https://lesson.academy-
12 Bsaumoneiicrsue e 20 1 3 content.myschool.edu.ru/03/09
bu6muoreka IIOK https://lesson.academy-
13 3axonurr coxpanenus 10 3 content.myschool.edu.ru/03/09
Hroro no pazneny 40
Paznen 2. Mexannuyeckue Koj1e0aHus U BOJHDI
21 MexaHnaeckie KomeOas 7 3 bu6nuoreka IIOK https://lesson.academy-
content.myschool.edu.ru/03/09
bub6nuoreka IIOK https://lesson.academy-
2.2 Mexammieckue BOTHI. 3ByK 8 1 3 content.myschool.edu.ru/03/09
Hroro no paszneny 15
Pa3nen 3. DjeKTpoOMarHuTHOE MOJIe U JIEKTPOMATHUTHBIE BOJHBI
31 DNEKTPOMarHUTHOE TI0JI€ U AJIEKTPOMAarHUTHBIC 5 2 bubaunorexa IIOK https://lesson.academy-
' BOJIHEI content.myschool.edu.ru/03/09
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIE SIBJICHUS
bubmmoreka [{OK https://lesson.academy-
41 3aKOHBI pacIPOCTPAHCHUS CBETa 6 2 content.myschool.edu.ru/03/09
4.2 JIMH3BI ¥ OITHYECKUE TIPUOOPHI 6 3 fgﬁgﬁE:ne;(scﬁ(%lfezt;?rsu%giggn'academv
4.3 Paznosxenune 6enoro cBera B CIIEKTP 3 2 ](:3;]6,[21;E:ne;(scﬁ(%lfezta?rsu%giggn'academv
HWroro no paszneny 15

Pa3gen 5. KBanToBLI€E IBJIEHUSA
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bubmmoreka LIOK https://lesson.academy-

5.1 Hcnyckanue v MoriomneHue cBeTa aToMoM 4 1 content.myschool.edu.ru/03/09
bubmmoreka LIOK https://lesson.academy-
52 CTpoenue aTomHOro AApa 6 . content.myschool.edu.ru/03/09
bubmmoreka LIOK https://lesson.academy-
5.3 SInepHble peaknun 7 1 content.myschool.edu.ru/03/09
Hroro no pazueny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIMIT MOAYJIb
6.1 [ToBTOpenue u 0000IICHUE COIEpPIKAHHS Kypca 9 2 bubmmoreka LIOK https://lesson.academy-
' ¢busuku 3a 7-9 xiacc content.myschool.edu.ru/03/09
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

INUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
- bubmuoreka IIOK https://lesson.academy-content.myschool.edu.ru/03/07
- bubmuoreka ITOK https://lesson.academy-content.myschool.edu.ru/03/08
- bubmuoreka IIOK https://lesson.academy-content.myschool.edu.ru/03/09
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