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MHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢pu3MKe Ha ypOBHE OCHOBHOTO 00111eT0 00pa30BaHuUs COCTABJICHA HA OCHOBE
MOJIOKEHUH ¥ TpeOOBaHWI K pe3ylbTaTaM OCBOSHHMS Ha 0a30BOM YpPOBHE OCHOBHOM
o0pa3oBaTeNIbHOM MporpaMmel, ipeactaBieHHbX B DT'OC 00O, a Taxxke ¢ yuérom ¢enepaibHOi
paboueii mporpammbl BocimTanus U KoHnenmmu npenogaBanus yaeOHoro npeamera «Duznkay.
CognepxaHue HIporpaMmbl IO ¢usuke  HampaBIEHO Ha (opmupoBaHHe
€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH OOYYAIOIIMXCS W OPTraHM3alUI0 W3ydeHHs (GU3UKH Ha
JeATeIbHOCTHON OCHOBe. B mporpamme 1o (u3HKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanuzanuu  TpeboBanuit ®I'OC OOO K IUIAHUPYEMBIM JIMYHOCTHBIM H
METanpeIMeTHBIM  pe3yiabTaraM  OOy4eHHus, a  TaKkkKe  MEXIpPEIMETHBIE  CBSI3H
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHus.
[Iporpamma mo ¢u3uke ycTaHaBIUBaeT paclpeneieHre yueOHOro maTepuala Mo rojaam
oOydeHus (MO Kjaccam), TMpeJylaraeT MNPUMEPHYIO TOCIENIOBATEILHOCTh M3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS MPEAMETHOTO COJIEPKaHUs U YUETE BO3PACTHBIX OCOOCHHOCTEMN
00yJaronuxcs.
[Iporpamma no ¢usuke pa3paboTaHa ¢ LeIbI0 OKa3aHUS METOAUYECKOM OMOIIU YUUTEIIO
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIPEeIMETY.
®dwusmKa SBISIETCS CUCTEMOOOPA3YIONTNM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MTOCKOJIbKY (PH3MUECKHE 3aKOHBI JIEXKAT B OCHOBE IMPOIECCOB W SIBICHUH, M3y9aeMbIX XHUMHEH,
OuoJsioruen, acTpoHoMuer u (u3udeckoi reorpadueld, BHOCUT BKJIAaJl B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, NpeNoCTaBisieT Haubosiee sCHbIE 00pa3lbl MPUMEHEHUS HAy4YHOTO METOo/a
MO3HAHUS, TO €CTh CII0co0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.
Onna w3 TIIaBHBIX 3a7a4 (PU3UYECKOTO 00pa3oBaHMS B CTPYKType 0OIIero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHMU €CTECTBEHHO-HAyYHOH TPaMOTHOCTH W HHTEpeca K Hayke Yy
00yJaroImxcsl.
N3yuenne ¢usuku Ha 06a30BOM ypOBHE MpEAINOaraeT OBJAJCHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIINMH €CTeCTBEHHO-HAYYHYIO IPAMOTHOCTD:
® Hay4dHO OOBSCHSATSH SIBJIICHUS;
® OLIGHUBATh U TOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;
® UHTEPHPETUPOBATH JaHHbIE U HCIOJIb30BaTh HAyYHbIE NOKA3aTeNIbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu wu3yueHuss puU3MKM Ha ypOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUsl OMpEICNeHBI B
Konuenmuu npenogaBanus ydyebHoro npeamera «Du3nka» B 00pa3oBaTeNbHBIX OpraHU3aIUsix
Poccuiickoit ®enepanuu, peanusyrOmMX OCHOBHBbIE OOIIE00Pa30BaTENbHBIE MPOTPAMMBIL,
yrBepxka€HHOU pemiennemM Komutermm MunucrtepctBa npocsemienuss Poccuiickoit ®@enepanuun
(mpotokomn ot 3 nekabpst 2019 r. Ne [TK-48H).
Hean nzyvyenus GU3HKU:
e npuoOpeTeHHe MHTepeca M CTpeMJICHHs] O0y4aroluXcs K HAyYHOMY H3y4YEHHUIO
MIPUPO/IbI, Pa3BUTHE WX UHTEJUIEKTYabHBIX U TBOPUYECKHX CIIOCOOHOCTEH;

® pa3BUTHE TPEICTAaBICHUA O HAYyYHOM METOJe TIO3HaHUS U  (QOpMUPOBAHHE
HCCIIEIOBATENICKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOI'O MUPOBO33PEHHS KaK pe3yiibTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



e (opMupoBaHHE MPEACTABICHUNA O POJU (U3UKU JJIsl Pa3BUTHUS JPYIHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE MPEICTABICHUHA O BO3MOXHBIX cdepax Oynymeidl npodeccuoHanbHOM
JeATEIbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOArOTOBKA K JaJbHEHIIEMy 00y4EeHHUIO B 3TOM
HaIpaBJICHHN.

JlocTiokeHHe STHX [elell NporpaMMmbl M0 (QH3MKE HA YPOBHE OCHOBHOTO OOMIETO

o0pa3zoBaHus 00eCIeUnBACTCS PEIICHUEM CIICAYIOIINX 3aa4:

e mpuoOpeTeHue 3HAHHUI O AUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHHMYECKHX, TETIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SBJICHUSX;

e npuoOpeTeHHWe YMEHHH ONHUCBIBATH W  OOBICHATH (U3UYECKHUE SBICHHUS C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUIA;

® OCBOGHHE METOJIOB pEIIeHHUs MPOCTEUIINX pPACYETHBIX 3aad C HCIOJIb30BaHUEM
(bU3NIECKUX MOJIENIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a/1a4;

® Dpa3BUTHE YMEHHH HaOMIONaTh MPHUPOJHBIE SBICHUS W  BBHIMOJHATH  OTBITHI,
nabopaTopHble pabOTBl W HKCHEPUMEHTAIbHBIE HCCICIOBAHUSA C HCIOJIH30BAHUEM
W3MEPHUTEIBHBIX TIPHOOPOB;

e OCBOcHHE TMPUEMOB paboOThl ¢ WHPOpMalmend (U3NIECKOTO COJACPNKAHUSA, BKIIOUAsS
WHPOPMAIIMIO O COBPEMEHHBIX JOCTWKCHUSAX (U3WKH, aHAIM3 W KPUTHYECKOE
OlleHHBaHME UH(OpPMaLIUY;

® 3HAKOMCTBO €O c(hepamu TpoPecCHOHATLHOM NeATeTbHOCTH, CBI3aHHBIMU C (DU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JIOCTIDKEHHUSIX (PH3MUECKON HAYKH.

Ha usydenue ¢usnku (0a30BBI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUS
otBoauTcs 239 wacoB: B 7 kiacce — 68 dacoB (2 yaca B Hefenr0), B 8 kinacce — 68 yacos (2 vaca B
HEJIEITIO), B 9 «kiacce — 102 4aca (3 Jaca B
HEJIEITIO).

[Ipennaraemslii B mporpaMme o (u3uke nepeyeHb J1adopaTOPHBIX padoT U OMBITOB HOCUT
pEeKOMeHAATeIbHBIA XapaKTep, Y4YUTeIb JejaeT BhIOOp MpoBeleHUs 1a00paTOpHBIX PadOT U
OTIBITOB C YY€TOM MHAMBHUAYAIbHBIX 0COOEHHOCTEN 00yUYaronInxcs, ClUcKa 3KCIePUMEHTATbHBIX
3aJlaHul, MpelaraeMbIX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'0 IK3aMeHa Mo (pusmke.



COJEPXAHUE OBYYEHUSA

7 KJIACC

Pazjnen 1. ®usuka u eé poJib B I03HAHUM OKPY:KAIOLEro MUpa.

®usuka — Hayka o npupone. SBineHus npupoasl. Ousznyeckne SABICHUA: MEXaHUYECKUE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®uznyeckue BeauuuHbl. M3Mepenue ¢usznueckux BenuuuH. Pusuueckue MpuOOpHI.
[TorpemHocTs n3MepeHnii. Mex1yHapoHas cucTemMa eIMHULL.

Kak ¢usuka m npyrue ecTtecTBeHHbIE HayKH H3y4yaroT Npuponay. EcTecTBeHHO-HAay4YHBIN
METOJI TIO03HaHUA: HaOMIOJEHHE, I[OCTAaHOBKAa HAyYHOTO BOMPOCA, BBIABM)KEHHWE THUIOTE3,
SKCIEPUMEHT IO IMpOBEpKE THUNOTEe3, OOBbsICHEHHE HalmogaeMoro seieHus. OmnucaHue
($u3NYeCKUX SABJIICHUH C TIOMOIIIbIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIIOBbIE, AEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usmnueckue npudOPHI U MpoIeaypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U IIU(PPOBHIM

prOOpOM.

Jlabopamopnuie pabomut u onvimot.

Onpenenenure LEHbI JeIeHUs IIKaIbl UK3MEPUTEIHHOTO pUOopa.
N3mepenue pacCTosTHUAM.

N3mepenune 00bpEMa KUIKOCTH B TBEPIOTO TETIa.

Onpenenenne pa3MepoB MaJbIX TEIL.

W3mepenue temmeparypbl MpU TOMOIIU >KUJKOCTHOTO TEPMOMETpa U JaTdyHKa
TeMIepaTyphl.
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[IpoBenenue wuccnenoBaHusl MO MPOBEPKE THIIOTE3bl: AATBHOCTH IMOJIETA IIApUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIlIe, YeM OOJIbIIIEe BHICOTA MYCKa.

Pa3nen 2. I[lepBoHayanbHbIe CBeeHHs 0 CTPOEHHH BelllecTBAa.

CtpoeHue BemecTBa: aTOMbl M MOJICKYJbl, WX pa3Mmepbl. OMBITH, JOKa3bIBAIOIINE
JIMCKPETHOE CTPOEHHUE BEIIECTBA.

JBmxkenue dvacTtuil BemiectBa. CBsI3b CKOPOCTH JIBMXKEHHUSI YacCTUI[ C TEMIIEpaTypou.
bpoyHoBckoe nBmxenue, auddysus. BzaummonelcTBHE YacTHIl BEIIECTBA: NPUTDKCHHE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSA  BEIIECTBA: CTPOCHHME Ta30B, JKUIKOCTEH U  TBEPIBIX
(kpucTamuinueckux) Ten. B3auMocCBSi3b MEXIy CBONCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX
COCTOSHUSIX U HMX aTOMHO-MOJIEKYISIpPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHBIX COCTOSHUMN
BO/IBI.

Hemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO JIBHKEHHUSL.

2. HaGmonenue nuddy3um.

3. Ha6J'IIOILeHI/Ie HBHCHHﬁ, O6’B$ICH${IOIJ_[I/IXC$I MPUTSKCHUEM WM OTTAJIKUBAHHUEM YaCTHUIL]
BCIICCTBA.

Jlabopamopusie pabomol u onvimel.
1. Oruenka muameTpa aToMa METOJIOM PSJIOB (C HCTIOIb30BaHUeM (hoTorpaduii).
2. OmnbITHI IO HAOTIOJCHHUIO TETIJIOBOTO PACIIUPEHHUS Fa30B.

3. OmbITHI 1O OOHAPYKEHUIO IEHCTBUS CUII MOJIEKYISIPHOTO MIPUTSHKESHUSI.
Pa3nen 3. /IBu:KeHHe M B3aUMO/IeiiCTBHE TeJlL.



Mexanuyeckoe JBWKEeHHE. PaBHOMepHOE M HepaBHOMEpHOE JABMKEHUE. CKOpPOCTb.
Cpennsisi CKOpOCTb ITPU HEPABHOMEPHOM JBUXKEHUU. PacuéT myTu U BpeMeHU JIBH>KEHUSL.

SBnenue wHepuuu. 3aKOH HMHEpUUU. B3aumopeicTBuMe Ten Kak NPUYMHA W3MEHEHUSs
CKOpPOCTH JIBIDKEHMs Tell. Macca kak mepa umHepTHOCTH Tena. [lnmotHocTs BemiectBa. CBsi3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cunma Kak xapakTepucTHKa B3auMojeiicTBus Ten. Cuna ymnpyroctd u 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOIIBIO AMHAMOMETpA. SIBJIeHUE TATOTEHUS U crla TshkecTu. Cuita TSKECTH
Ha JIpyrux miaHerax. Bec tena. HeBecomocts. CrioxeHue cuil, HalpaBiIeHHbIX 10 OJHOM MPSAMOIL.
PaBnonetictByromas cuit. Cuna TpeHus. TpeHre CKOIBKEHHS U TPeHHUE MoKos. TpeHue B mpupoe
U TEXHUKE.

Jemoncmpayuu.

1. HabmroneHue MeXaHUYEeCKOTO IBUKEHUS Tela.

2. HN3MmepeHue CKOPOCTH MPSAMOIUHENHOTO IBHKCHHUSI.

3. HaGmroneHue siBiIeHNs HHEPLMH.

4. HaOmoneHne n3MEeHEHUs! CKOPOCTH ITPU B3aUMOJAECUCTBUM TEJ.
5. CpaBHEHHE Macc 110 B3aUMOJEHCTBHIO TEl.

6. CnoxeHue cu, HallPaBJIEHHBIX M0 OJHON MPSIMOK.

Jlabopamopnuie pabomut u onvimot.
1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBIKCHHUSA (IIapuKa B JKUJIKOCTH, MOJIEIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmpezneneHue cpeaHeill CKOPOCTU CKOJBXKEHHsI Opycka WM IIapuKa 10 HAKIOHHOM
IJIOCKOCTH.

w

Omnpeaenenue TUIOTHOCTH TBEPOTO TeJa.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTshkeHus (nedopmanuu) Npy>KUHBI OT
MPUJIOKEHHOW CHJIBI.

5. OmbITBI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJILKEHHUS OT Beca Tejia U
XapaKTepa COMPUKACAIOIINXCS ITOBEPXHOCTEH.

Pa3nen 4. JlaBjieHue TBEPABIX TeJl, JKMAKOCTEH U ra3oB.

JaBnenue. CiocoObl YMEHBIIICHUS M YBEITUUCHUS JlaBiieHus. J{aBiieHne raza. 3aBUCUMOCTD
TaBJIEHUS Ta3a OT 00bEMa, Temriepatypsl. [lepenada qaBiaeHus TBEPABIMU TEIAMH, KUIAKOCTIMHU H
razamu. 3akoH Ilackansa. IIHeBMaTHUecKHMe MaIIMHBL. 3aBHCUMOCTH JABJIEHUS JKUIKOCTH OT
rryouHsl. ['uapocratnueckuii napagokc. Coodmaromuecst COCybl. [ uapaBInyecKue MEXaHu3MBbl.

AtMochepa 3emau u armocdepHoe naBieHue. [IpudUuHBI CyIIECTBOBAHHS BO3IYITHON
o6onoukn 3emuu. OnbiT Toppuuemmu. M3mepenwe atrMocdepHOro aBieHUS. 3aBUCUMOCTH
aTMOc(epHOro JaBJieHHs OT BBICOTHI HajJ ypoBHeM Mops. [Ipubopbl i wu3MepeHus
aTMOC(hepHOTO JIaBJICHHS.

JleiicTBHE )KUKOCTH U raza Ha MOTPYKEHHOE B HUX Tello. BeITankuBaromas (apXxumeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Hemoncmpauuu.
3aBUCHUMOCTD JABJICHUS ra3a OT TEMIEPATYpPHI.

[lepenaua naBineHUs KUAKOCTHIO U FA30M.
Coobmaromumecs: Cocy/ibl.

I'mppaBnuueckuit mpecc.

[IposiBnenue neiicTBust aTMochepHOTo JaBICHUSL.
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3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMA MOTPYKEHHON YaCTH TeJa U INIOTHOCTH
YKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLLIEH CUIIBI BECY BHITECCHEHHOW KUIKOCTH.

YcnoBue mnaBaHus TeEN: IUIABAHUE WIM TOTPYKEHUE TeJl B 3aBUCUMOCTH OT
COOTHOILIEHUS IIOTHOCTEN TEJIA U KUJIKOCTH.

Jlabopamopuwvie pabomol u onvimel.

1.

HccnenoBanue 3aBHCHMOCTH Beca Tella B BOJE OT 00BbEMa MOrpy:KEHHOW B )KHIIKOCTh
YacTH TeJa.

Omnpenenenre BBITAIKUBAIOIIEH CHUJIBI, JEMCTBYIOLIEH Ha Teno, MOTPYXKEHHOE B
KUIKOCTb.

[TpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIEH CUJIbI, AIEHCTBYIONIEH HA TEJIO B dKUJIKOCTH,
OT Macchl Tena.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIONIEH CUJIbI, JEMCTBYIOLIEH Ha
TEJO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHON B )KMJIKOCTh YaCTH TeJla U OT IJIOTHOCTH
KHUIKOCTH.

KonctpynpoBanue apeomerpa wWiM KOHCTPYHPOBAHHME JIOJKM M OIpEACIICHHE €€
IPYy30I10 IbEMHOCTH.

Paznen 5. PaGota u MmomiHOCTb. JHeEprus.

Mexanudeckast padota. MOITHOCTS.

[IpocThie MexaHU3MBI: pblyar, OJI0K, HaKJIOHHAas MIIOCKOCTh. [IpaBuiio paBHOBecHsl phlyara.
[Ipumenenue npaBuia paBHOBecHs pbluara Kk ONoky. «3oioToe mpaBuiio» MexaHuku. KIIJ
MPOCTBHIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprud. Kunernueckas v noteHuuainbHas 3Heprus. [IpeBpaiiienue oaHOro
BHUJa MEXaHUYECKOM PHEPTUM B APYroil. 3aKOH COXPAHEHUS SHEPTUH B MEXaHUKE.

Jemoncmpayuu.
1. Tlpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnuie pabomot u onvimot.
1. Ompenenenue paObOThl CUIBI TPEHUS TMPU PABHOMEPHOM [BW)KEHUHM Tela 10
TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue ycaoBuil paBHOBECHS pbluara.
3. Usmepenue KII/] HaKTIOHHOM MIIOCKOCTH.
4. H3yueHue 3aKOHA COXpaHEHUs MEXaHMYECKON YHEPTUH.
8 KJIACC

Pasnen 6. TersioBbie IBJICHUA.
OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO--KUHETUYECKON TEOPUHU CTPOEHHUs BellecTBa. Macca
U pa3Mepbl aroMOB M MoJIeKyd. ONbITbl, NOATBEPKIAIOIINE OCHOBHBIE II0JIOKEHUS

MOHCKyHHpHO—KHHCTH‘ICCKOﬁ TCOPHUHU.
Moaenu TBépI[OFO, KHUIKOIo U I' 33006p33H01"0 COCTOSIHHMM BEIIECTBA. KpI/ICTaJIJII/I‘IeCKI/IC u
aMOp(l)HHe tena. OObsICHEHHE CBOMCTB ra3os, JKUIKOCTEN U TBépI[BIX TEJI HAa OCHOBE MOJI0XKEHUMN

MOJ'ICKyJ'IprHO'—KHHeTquCKOﬁ TCOpHUHU. CMmaunBaHue u KalmnJIJIAPHBIC  SIBJICHUS. TemmoBoe
paclIupCHUC U CKaTUuc.
TeMnepaTypa. CBs3b TEMIICPATYpbl CO CKOPOCTBIO TCIUJIOBOI'O AOBUKCHUA UYaCTHULIL.

BHy’TpeHHfIfI SHEpTrusi. CnocoObl H3MEHEHUS BHYTpeHHeﬁ OHEpTUu: TCIIONCpeaaia U COBCPIICHUC

pa6OTLI. Buapr TCIUIonepeaaun: TCIUIONIPOBOAHOCTb, KOHBCKIUA, U3JTYUCHUC.



KonudecTtBo TemnoTel. YaenpHas TEIUIOEMKOCTh BelIecTBa. TemIooOMEH H TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIJIOBOro Oamanca. [lmaBieHwe W OTBEpIEeBaHUE KPHUCTATMYCCKUX
BEIIECTB. YJeNbHAs TeIuioTa IuaBieHus. [lapooOpa3zoBanue u KoHjaeHcarus. lcmapenwue.
Kunenune. YnenpHas TemioTa mnapooOpa3oBaHMs. 3aBUCHMOCTb TEMIIEPATypbl KHIEHHS OT
aTMOC(EepHOTO JTaBICHHUS.

Brnaxxnocts Bo3ayxa.

DHeprus TOIUIMBA. Y AelIbHAsI TEIJIOTa CTOPAHMUSL.

[Mpuanumer padoTel TerioBbix naeuratenei KIIJ[ rteroBoro msurarens. TeruioBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.

3aK0OH COXpaHEHHS U ITPEBPAILICHUS SHEPTUU B TEIUIOBBIX MpOIeccax.

Jemoncmpayuu.

Ha6nronenue OpoyHOBCKOTO TBUKEHHSL.
Ha6nronenue muddyzun.
HaGnronenue siBieHnit cMauMBaHus U KalTWJUISIPHBIX SIBJICHUM.
HaGnronenue TemioBoro pacuiupeHus Tell.
W3menenue napnenus ra3a npyu M3MEHEHUH 00bEMa U HAarPEBAHUM WJTH OXJIAXKICHUH.
[IpaBuna n3MepeHus TeMnepaTyphl.
Bune! Terionepenayn.
OxnaxkJiIeHue P COBEPILICHUU PabOTBhI.
HarpeBanue npu coBepuieHnn paboThl BHEITHUMHU CUIIAMHU.
. CpaBHEHME TEIIIOEMKOCTEN Pa3INYHBIX BEIIECTB.
. HaGmronenume kumneHus.
. Habnoenue noctosiHCTBA TEMIIEPATYPHI MTPH TJIaBJICHUH.
13. Moaenu TENJIOBLIX ABUTaTEIEH.
Jlabopamopnuie pabomwt u onvimot.
OnbITHI IO OOHAPYKEHUIO ACUCTBHSI CHUJI MOJIEKYIISIPHOTO HPUTSDKEHUSL.
OnbIThI O BRIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJTU caxapa.
OnpIThI IO HAOTIOJEHHUIO TETJIOBOTO PACHIUPEHNUS Fa30B, KUAKOCTEN U TBEPIBIX TEJI.
Omnpenenenre naBaeHUs Bo3AyXa B OasioHe HINPUIIA.

OHBITI)I, JACMOHCTPHUPYIOIIKUEC 3aBUCHUMOCTb AABJICHHS BO3AyXa OT €Io 00BéMma u
HarpCBaHusA UJIH OXJIAXKIACHUS.
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[IpoBepka rHUMOTE3bl JIMHEHHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPHUUECKOMN TPyOKe OT TeMIIepaTyphbl.

7. HaOnroneHue u3MeHEeHHsI BHYTPEHHEH SHEPTUHU TeJla B pe3yibTaTe TEIIONEpe1auu 1
paboTHl BHEIIHUX CHUL.
8. HccnenoBaHue sBIICHUS TEIIOOOMEHA ITPU CMEITUBAHUH XOJIOAHOW M TOPSTYEH BOJIBI.
9. Onmnpenenenue KOJIWYECTBA TEIUIOTHI, MMOJIYYEHHOTO BOJOW MPHU TEIJIO0OMEHE C
HarpeThiM METAILTHYCCKUM ITUTUHAPOM.
10. Ompenenenue yaenbHOM TEIIOEMKOCTH BEIIECTBA.
11. VccnemoBanue mpoliecca uCrnapeHusl.
12. Onpenenenre OTHOCUTENBHOM BIQXKHOCTH BO3lyXa.
13. Onpenenenue yaenabHOM TEMIOTHI IJIABJICHUS JIbJA.
Paznen 7. DiekTpruyecKkne 1 MATHUTHBIE SIBJICHHUS.
Dnektpusaius Tei. J[Ba posa 3nekTpuyeckux 3apsaoB. BzauMoaeiicTBue 3apskeHHBIX Tell.
3akon KynoHa (3aBUCHMOCTb CHJIBI B3aUMOJACUCTBUS 3apSIKEHHBIX TET OT BEIIUMYMHBI 3apsIOB U
PacCTOSTHUSA MEXKy TEJIaMu).



Dnekrpuyeckoe noisie. Hanpsok€HHOCTH anekTpuyeckoro nosist. [IpuHiun cynepno3uinmu
NIEKTPUYECKUX 0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTapHBIM 3nekTpuueckuit 3apsg. CrpoeHue
atoma. [IpoBOTHUKY U JUAIIEKTPUKHU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCJOBHS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa. McTOUHMKH
MMOCTOSTHHOTO TOKa. JISHCTBUS DSIEKTPUUYECKOTO TOKa (TEIJIOBOE, XMMHUUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onexktpuueckass uenb. Cuna TOKa. OJneKkTpuueckoe HampspbkeHue. ConpoTHBIIEHHE
MPOBOJIHUKA. YJEIbHOE COMPOTHUBJICHHE BemiecTBa. 3akoH Oma Ui ydacTka IIemu.
[TocnenoBarenbHOE U ApALIEIBHOE COSTUHEHUE TIPOBOTHUKOB.

PaboTta 1 MOIIHOCTB A5eKTpruYecKoro Toka. 3akoH Jxoymns—JIenna. Dnexkrpuueckue Henu u
MOTPEOUTEINHN AIIEKTPUUECKOM dHEeprun B ObITy. KopoTKoe 3aMbIkaHue.

[ToctostHHbIE MarHuThl. B3anMoneicTBHE NOCTOSIHHBIX MarHMTOB. MAarHuTHOE TOJIE.
MarnuTHOe noJie 3eMJIM M €0 3HaueHue Jyist )ku3Hu Ha 3emiie. OnbIiT Opcrena. MarHuTHoe mnoJjie
AIEKTPUYECKOTO TOKa. [I[puMeHeHre 3JIeKTpOMarHuTOB B TEXHUKE. J[eMCTBHE MarHUTHOTO MOJIA
Ha TPOBOJHMK C TOKOM. OJEKTPOJBUrarelb TOCTOSHHOTO TOKa. Mcmonp3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apajnesd. SIBieHne  3yeKTpoMarHuTHOW wuHAykuuu. IlpaBuno  JleHma.
OnekrporeHeparop. CrocoObl TMOMYYEHHS JICKTPUYSCKON HSHEPrHH. ODJEKTPOCTAHIMHM Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DIeKTpu3anus Tell.
JIBa poJ1a NEKTPUYECKUX 3apsII0B U B3aUMOJICHCTBHE 3apsKEHHBIX TEIL.
YCTpoHCTBO M IEHCTBHUE AIIEKTPOCKOIIA.
DneKTpocTaTU4YeCKast MHAYKIUS.
3aKOH COXpaHEHUs MIEKTPUUECKUX 3aPsI0B.
[IpoBOAHMKY U TUAIEKTPUKH.
MopenupoBaHue CUIIOBBIX JIMHUM JIEKTPUUECKOTO TOJIS.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JIefcTBUS DIIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHI TOK B KHUAKOCTH.
. I"a30BbI1 pasps.
. U3mepeHnue cuiibl TOKa aMIepMeTpoM.
. U3MepeHue 31eKTpuuecKoro HanpsiKeHHs! BOJIbTMETPOM.
. Peocrar u marasuH conpoTuBIEHUI.
. B3aumozelicTBruEe OCTOSIHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTH Pa3AeJIECHUS MOJOCOB MArHUTA.
. MoaenupoBaHue MarHUTHBIX M0JIEW IOCTOSIHHBIX MarHUTOB.
. OneIT Opcrena.
. MarauTHoOE€ 1oJje Toka. DIeKTPOMarHur.
. JleficTBH€ MarHUTHOTO MOJIsl HA TPOBOJIHUK C TOKOM.
. DIIEKTPOABUTATENh TOCTOSIHHOTO TOKA.
. UccnenoBanue siBNEHUS 31€KTPOMArHUTHOM MHAYKIIHH.
. OnbiTel Dapages.
. 3aBUCUMOCTb HANPABJICHNUS MHIYKIIMOHHOTO TOKA OT YCIOBUM €r0 BOSHUKHOBEHHSL.
. DIIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

LWoOoNOTUAEWN R
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Jlabopamopusie pabomsl u onvimel.

OnbITHI IO HAOTIOACHUIO MIEKTPU3ALIUN TSN HHIYKIIUEH U IPU COMPUKOCHOBCHHH.

HccnenoBanue AeHCTBHS 3JICKTPUIECKOTO T0JIs1 HA TPOBOJIHUKU M AUAICKTPUKH.

COopka u mpoBepka pabOoThI ANMEKTPUIESCKON TSN TOCTOSTHHOTO TOKA.

W3MepeHune u perymupoBaHUe CHITBI TOKA.

N3mepenue u perynupoBaHue HAPSDKCHMS.

HccnenoBanue 3aBUCIMOCTH CHITBI TOKA, HIIYIIETO Y€Pe3 PE3UCTOP, OT COMPOTUBIICHUS

pEe3UCTOpa U HANIPSDKEHHS HA PE3UCTOPE.

7. OmbITBl, JEMOHCTPHPYIOIIME  3aBHCHUMOCTh  DJIEKTPUYECKOTO  COMPOTHBIICHUS
MIPOBOJIHUKA OT €r0 JUTMHBI, IO N MTOTIEPEYHOTO CEYEHUS K MaTepraa.

8. IIpoBepka mpaBuiia CIOKEHHUS HANPSHKEHUM MPU MOCIIEIOBATEIIbHOM COCIMHEHUU
TIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuiia sl CUITBI TOKA ITPH MApAJUIETBHOM COETMHEHUH PE3UCTOPOB.

10. Onpenenenne pabOThI AIEKTPUUYECKOTO TOKA, HAYIIEr0 Yepe3 pe3nucTop.

11. Onpenenenne MOITHOCTH AIIEKTPUYECKOTO TOKA, BBIJIEIISIEMOM Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYILETO Yepe3 JIAMIIOUKY, OT HaIlPSDKEHUS
Ha HEW.

13. Onpenenenue KIIJI narpeBarens.

14. UccnemoBanre MarHUTHOTO B3aMMOJICHCTBHS ITOCTOSTHHBIX MarHUTOB.

15. I/I3yqu1/Ie MardiuTHOI'O IOJISA MOCTOAHHBIX MAarHuTOB IIPpHU HUX 06T)GJII/IH6HI/II/I u
pasaeneHuu.

16. MccnenoBanne NeUCTBUSA ANEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHI, IEMOHCTPHUPYIONINE 3aBUCUMOCTD CHIIBI B3aUMOJICHCTBUS KaTYILIKH C TOKOM U
MarHuTa OT CUJIbl TOKA M HaIlPaBJICHUS TOKA B KaTYIIIKE.
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18. V3yueHue neiCTBUSI MAarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 u3ydeHue padoThl AIEKTPOIBUTaATEs.

20. U3mepenue KII/] anekTpoBUraTeibHON YCTAHOBKH.

21. OnbITHI 1O UCCIEAOBAHUIO SIBJICHMSI DJICKTPOMAarHUTHON MHAYKLUWU: HCCIEI0BAHUE
W3MEHEHUI 3HAYEHUS U HAIMIPABJICHUS HHAYKIIMOHHOTO TOKa.

9 KJIACC

Pasnen 8. Mexannuyeckue aBJICHUS.

Mexannyeckoe aBmwkeHHe. MatepuanbHas Touka. CucreMa otcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOTO JBWKEHHA. PaBHOMepHOe mnpsAMoiMHENHHOEe nBwkeHue. HepaBHomepHOe
npsMoOJIMHENHOe JBMkeHHe. CpelHsass M MIHOBEHHas CKOPOCTh Tella IPU HEPAaBHOMEPHOM
JBYDKCHUU.

Yckopenue. PaBHoyckopeHHOe npsiMosnHelHoe BuxkeHne. CBoboaHoe najneHue. OnbIThl
lNayunes.

PaBHOMepHOE JBMkKEHUE MO OKPY)XHOCTH. Ilepnon m vactora obpamienus. Jluneitnas u
yIJ10Basi CKOpOCTHU. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

ITepBbiit 3axkon Herorona. Bropont 3akoH HeroroHa. Tperuii 3akoH HeroroHa. [IpuHnmn
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuia TPEHHs CKOJIBKEHUS, CUJIA TPEHUS
IIOKOs1, APYTUE BUABI TPCHUS.



Cuna TSKECTH M 33aKOH BCEMUPHOTO TSTOTCHHS. YCKOPEHUE CBOOOJHOTO TMAICHHUS.
JBwxxenue maneT Bokpyr Cosnnua. [lepas kocMudeckas ckopocts. HeBecoMOCTh U neperpy3Ku.

PaBHOBecue MarepuanbHO# TOUuku. AOCOMIOTHO TBEP0E Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHus1. MoMeHT cuiibl. LIeHTp TsxecTH.

WNmnynec tena. M3menenue umnynbca. MMmynbe cuibl. 3aKOH COXPAHEHUS HMITYJIbCa.

PeaktuBHOE IBM>KEHUE.
Mexanndeckass paboTa W MOMIHOCTh. PaboTa ci TsKecTH, Yynpyroctd, TpeHus. CBs3b

SHEpPruu

u paGOTI)I. HOTGHHI/Ia.HI)HaSI OHEpIrusa TECjIa, IMOAHATOTrO HaJ IMOBCPXHOCTHIO 3CMIJIM.

[ToreHumaneHas sHEprus cxaTou npyxuHbel. Kunetnueckas sHeprus. TeopeMa 0 KHHETUYECKOU

SHEPruu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

Jemoncmpayuu.

1. HaOGmromeHne MEXaHMUeCKOTO JIBHXKCHHS Tella OTHOCUTENBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE MyT€W U TPACKTOPUN JBUKEHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIHHO
PAa3HBIX TEN OTCYETA.

3. H3MmepeHue CKOPOCTH U YCKOPEHUS NPSIMOJTMHEUHOTO IBUKEHUSL.

4. HccnepoBanue npu3HAKOB PAaBHOYCKOPEHHOTO JBUKCHHUSI.

5. HaOmronenne IBIKEHHS TeJa 10 OKPYKHOCTH.

6. HaOmroneHne MexaHUYECKUX SBJICHHUH, TPOUCXOAAIINX B cucTeMe oTcuéTa «Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBYKEHUH OTHOCUTEIHHO KaOMHETa (PU3HUKH.

7. 3aBUCHUMOCTH YCKOPEHHS Te€JIa OT MACChI TeJa M ICHCTBYIOMIEH Ha HETO CHJIBI.

8. HaOmroneHue paBeHCTBa CUJI ITPU B3aUMOICHCTBUH TEIl.

9. H3meHenue Beca Tenia Ipu YCKOPEHHOM JIBHKCHUH.

10. Ilepenavya umnysbca Mpy B3aUMOJEHCTBUU TEI.

11. TIpeoOpa3oBaHus YSHEPTUU MMPH B3AUMOICHCTBUN TEJI.

12. CoxpaHeHne UMIYJIbCa IPU HEYNIPYTrOM B3aUMOACHCTBUY.

13. CoxpaHeHue uMIyibca npu abCONIOTHO YIPYTOM B3aUMOACHCTBUH.

14. HaGmroieHne peakTUBHOTO JIBIKEHUSI.

15. CoxpaHeHre MEXaHUUECKOW YHEPTUH MPU CBOOOTHOM TAJICHHUH.

16. CoxpaHeHnEe MEXaHUYECKOW SHEPTUU IIPH ABUKEHUH TeJIa MO IEHCTBUEM IIPY>KUHBI.

Jlabopamopnuie pabomwt u onvimot.

1. KoHcTpyupoBaHuEe TpakTa Ul pa3sroHa M JAJbHEUIIEr0 PaBHOMEPHOIO JIBHKEHUS
HIapUKa UJIU TEJIEKKH.

2. Ompegenenue cpeiHell CKOPOCTH CKOJIBKEHUS OpycKa WM JBIKEHUS IIapHKa I10
HAaKJIOHHOM IJIOCKOCTH.

3. OmpeneneHue yCKOpEHHUs Teja MPU PaBHOYCKOPEHHOM JIBJKEHHMM IO HAKJIOHHOMN
IJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JBMKEHUU O€3
HavyaJlbHOUN CKOPOCTH.

5. TlpoBepka runoTesbl: €y IpU PAaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HaualbHOW CKOPOCTHU
IIYTH OTHOCSITCS KaK Psii HEUETHBIX YUCEJI, TO COOTBETCTBYIOLIME IPOMEXKYTKH BPEMEHHU
OJIMHAKOBBI.

6. HccnenoBanue 3aBHCUMOCTU CUJIbI TPEHUSI CKOJBXEHHUS OT CHUJIbl HOPMAJIbHOTO
JTaBJICHHUSL.

7. Omnpenenenue KodPPUITUEHTA TPEHUS CKOTBKEHUSL.

8. OmpexaeneHue KECTKOCTU MPYKUHBI.



9. Ompenenenne pabOTHl CWIbI TPEHUS TPU PABHOMEPHOM JIBIDKCHHHM Tella TI0
TFOPU30HTAJIBHOM MOBEPXHOCTH.

10. Ompenenenne pabOTHl CHIIBI YIPYTOCTH TPU MOABEME TPy3a C HUCIOJIH30BAHHEM
HEIOABUYKHOT'O U MOJABMKHOTO OJIOKOB.

11. M3y4yeHue 3aKOHA COXPAHEHUSI SHEPTHUH.

Paznen 9. Mexannveckue KojieGaHusl U BOJTHBI.

KonebarenbHoe nBmxenue. OCHOBHBIE XapaKTEPUCTHKU KojeOaHUM: NEpUOJ, 4YacToTa,
aMIMTyna. MareMatudeckuili M OPYXKUHHBIA MaaATHUKU. lIpeBpameHune sHeprum Ipu
K0J1e0aTeIbHOM JIBIKCHUH.

3aryxatomue kosiebanus. BeiHykIeHHbIe KosieOanus. PesoHanc. MexaHn4yecknue BOJHBI.
CpoiicTBa MexaHM4ECKUX BOJIH. [IposonbHbIe U nonepedHble BOIHBIL. [[JIMHA BOJIHBI U CKOPOCTH
e€ pacrpocTpaHeHHs. MexaHUYeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. [')poMKOCTb 3ByKa 1 BbicoTa ToHa. OTpaxkeHue 3Byka. MIHppa3Byk u yapTpas3ByK.

Jemoncmpayuu.

Habmonenue konedanuii Tei o AEMCTBUEM CHIIbI TSYKECTH U CHIIBI YIIPYTOCTH.
Habmonenue xosnebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HalGnronenune BRIHYXICHHBIX KOJIEOaHUH U pE30HAHCA.

Pacrnipoctpanenue npo10JIbHBIX U ONIEPEUHBIX BOJIH (Ha MOJIENH).

Habmroienue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHYECKHI pE30HAHC.

Jlabopamopnuie pabomut u onvimot.

1. Ompenenenue 4acTOTHI U IIepro/ia KoJIeOaHU MaTeMaTHYeCKOro MasiTHUKA.

2. OmpeneneHue 4acTOTHI U TIepro/ia KoyieOaHui NPy KMHHOTO MasiTHUKA.

3. HccnemoBanue 3aBUCHMOCTH TIEpHOJa KOJEOAHHMM MOABEIICHHOTO K HUTH T'Py3a OT
JUIMHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTHU IIEpHUoa KoeOaHUN NPYKMHHOTO MasTHHUKA OT MaccChl
rpysa.

5. TlpoBepka HE3aBHUCHUMOCTH IepHoJa KojeOaHUil Ipy3a, MOJABEUICHHOTO K HUTH, OT
Macchl rpysa.

6. OmnbITbl, JEMOHCTPUPYIOLIUME 33aBHUCUMOCTh IEpHOJAa KOJEOaHUH  MPYKUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.
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7. W3mepeHue ycKopeHusi CBOOOHOTO MaCHHMS.

Pa3nen 10. DiaekTpoMarHuTHOE MoJie H 3J1eKTPOMAarHUTHbIE BOJTHBI.

DJIEKTPOMArHuTHOE TI0JI€. DJIEKTPOMArHUTHbIE BOJHBIL CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. IlIkana snekTpoMarHUTHRIX BOJIH. MICoJIb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH /111 COTOBOM
CBSI3U.

DJeKkTpoMarauTHas npupoja ceera. CKopocTh cBeTa. BoiHOBbIE CBOICTBA CBETA.

Hemoncmpayuu.

1. CgolicTBa 3IEKTPOMArHUTHBIX BOJIH.

2. BounnoBrsle cBOiicTBa CBeTA.

Jlabopamopusie pabomol u onvimol.

1. W3ydeHue cBOMCTB 3IEKTPOMATHUTHBIX BOJIH C TOMOIIIbIO MOOUITEHOTO TenedoHa.

Pa3pea 11. CBeroBble ABJICHHS.

JlyueBas monenb cBeta. Mcrounuku cBera. lIpsimoimHelHOE pacnpoCTpaHEHHUE CBETa.
3atmenusa Connua u JIynsl. Otpaxenue cBera. [lnockoe 3epkano. 3akoH OTpakKeHUs! CBETA.



[MpenomiieHne cBera. 3aKOH MpeoMIIeHHUs cBeTa. [1o1HOEe BHYTpEHHEE OTpaKEHHE CBETA.
Wcmonp3oBanue MoaHOTo BHYTPCHHCTO OTpPaXXCHUSA B OITHICCKUX CBCTOBOAAX.

JIunza. Xon mydeit B nuH3e. OnTHueckas cucrema (oToammapaTa, MHUKpPOCKOMNA U
TeslecKomna. 1 1a3 kak onTuyeckas cucteMa. ban3opykocTs U 1aJIbHO30PKOCTb.

Pasnoxxenue Genoro ceeta B ciekTp. OnbiTel HptoToHA. Cr10%KEHNE ClIEKTPaJIbHBIX LIBETOB.
Jucnepcus csera.

Jemoncmpayuu.

1. IlpsMoJIMHEHOE pacpOCTPAHEHHE CBETA.

2. OrpaxxeHue cBeTa.

3. Tlomy4yenune n3o0pakeHU B INIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
4. IlpenomiieHue cBera.

5. Onrtuyeckuil CBETOBO/L.

6. Xoj mydeil B coOuparorei JInH3e.

7. XoJ JIydel B pacCEMBAIOLIEH JIMH3E.

8. TlomydyeHue n300paxeHU C MOMOIIBIO JIMH3.

9. Ilpunuun neiictBus ¢poToanmnapara, MUKpOCKOIA U TEJIECKOIIA.

10. Mogens riaa3a.

11. PaznoxxeHne Oeoro cBeTa B CIEKTP.

12. Tlomyuenune 6e0TO CBETa MPHU CIIOKEHUN CBETA PA3HBIX IIBETOB.
Jlabopamopnuie pabomut u onvimot.

1.
2.
3.

Nouwu bk

HccnenoBanue 3aBUCUMOCTH yIJIa OTPa)KE€HHs CBETOBOI'O JIyda OT YIJia MaieHus..
N3ydeHne xapakTepucTUK NU300paxeHHs! IpeIMeTa B IIIOCKOM 3epKaJe.

HccnenoBanue 3aBUCUMOCTH yrila MPEIOMIIEHHS CBETOBOTO JIyda OT YIJia MaJeHus Ha
IPaHULIE «BO3IyX—CTEKIION.

[Tony4yenue n3o0pakeHU# ¢ TOMOIILI0 COOMPAFOIICH JIMH3HI.

Omnpenenenre GOKYCHOTO pacCTOSHUS M ONITHYECKOM CHITBI COOMPAFOIICH JIMH3HI.
OnBITHI IO Pa30KEHUIO OEJIOTo CBETa B CHEKTP.

OnpITHl MO BOCHPUATHIO LIBETa IMPEIMETOB IpPU UX HAONIOIEHUU dYepe3 LIBETOBbIC
(bUITBTPHI.

Pasznen 12. KBanToBbIC ABJICHUA.
Omneitel Pe3epdopna u miianerapuas Mozenb aroma. Mogens atoma bopa. Mcnyckanue u
norjolueHne ceera aromoM. KBanTsl. JInnelyaTbie CIeKTpHI.

PamnoaktuBHOCTh. AJb(a-, Oera- u ramma-usznydeHus. CTpoeHHE aTOMHOTO sapa.
Hyknonnas mozenp aromHoro siapa. M3oromsl. PammoaktuBHBIE mnpeBpamieHus. Ilepuon
MOJIypacnaia aTOMHBIX sJIep.

SnepHbie peakuuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO U MAaCCOBOIO YMCEN. DHEPrusi CBSI3U
aTOMHBIX si7ep. CBsI3b MacChl U SHEPruu. Peakuuu cuHTe3a u aeneHus aaep. ICTOYHUKM SHEepruu
CouHiia u 38631,

Snepnas sHepretuxa. J[eficTBUS paOaKTUBHBIX U3ITyYEHUN HA )KUBBIE OPraHU3MBI.

Jemoncmpayuu.

S e

CrieKTpsl N3ITy4eHUS U NOTJIOIIECHUS.

CrieKTpsl pa3nMyYHBIX ra30B.

CrnekTp BoJopoJa.

Habnronenue TpekoB B kamepe BuibcoHa.

PaboTa cuéTurka HOHU3UPYIOIUX U3ITydEHUH.

Perucrpanus nu3nydeHus IpUpOAHBIX MUHEPAIOB U IIPOLYKTOB.



Jlabopamopusie pabomsl u onvimel.

1. HaOmroeHue CIUTOMIHBIX U IMHEHYATHIX CIIEKTPOB H3ITyYCHHUSL.

2. UccrnenoBanue TPEKOB: M3MEPEHHE SHEPTHH YACTHIIBI IO TOPMO3HOMY MYTH (TI0

¢dororpadusim).

3. H3mepenue paamoakTUBHOTO (hOHA.

IloBTOpPUTEILHO-00001IAK0IIMIT MOYJTb.

[ToBTOpHUTENBHO--0000MIAIOIIMI  MOAYJIb TpPEAHA3HAYEH JUIsi CHUCTEMaTu3aluud |
0000IIeHUsT TPEIMETHOTO COACPIKAHUS U OTIBITA JIEITEIBHOCTH, IPHOOPETEHHOTO MPH U3YYCHUN
BCCTO KYypcCa (1)I/ISI/IKI/I, a TAKXKC IJId MOAIOTOBKU K OCHOBHOMY IoCyJapCTBECHHOMY 3K3aMCHY I10
¢bu3uke s 00yJaroUINXCsl, BRIOPABIINX 3TOT YI€OHBIN MpeaMET.

[Ipy n3yueHnn JaHHOTO MOYJISl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI ACSTEIBHOCTH,
Ha OCHOBC KOTOPBIX oOecrieynBaeTcs JAOCTHXKCHUC TMPCAMCTHBIX HW  MCETAIPCIMETHBIX
IUIAaHUPYEMBIX pPe3ylbTaToOB OOy4deHHs, (OpMHUPYETCS €CTECTBEHHOHAay4Has TIPaMOTHOCTb:
OCBOCHHMEC HAYUYHBIX MCTOIOB UCCIICIOBAHUSA SIBIICHUH Ipupodbl U TCXHHUKHU, OBJIAICHNC YMCHUAMU
OOBICHSITH (1)I/ISI/I‘I€CKI/IC SABJICHUSA, TPUMCHSA IMOJIYYCHHBIC 3HAHWA, pPCIIaTh 3aJa4du, B TOM YUCIIC
KauCCTBCHHBIC U SKCIICPUMCHTAJIbHBIC.

[IpyHOANIMAIBEHO NEATEIBHOCTHBIM XapakTep JaHHOTO pa3jelia peaau3yeTcs 3a CUET TOro,
qTo 06yqa}01unecs1 BBIIIOJIHAIOT 3aaHusA, B KOTOPBIX UM IIPEAIaracTcs:

Ha OCHOBC IOJYYCHHBIX 3HAaHUH pacmo3HaBaTb U HAYYHO OOBSICHATD q)HSquCKI/Ie SIBJICHUSA
B OKpYIKaroIIel IpupoJie U TIOBCEIHEBHOW KHU3HH,

HCII0JIb30BaTh HAYYHBIC MCTO/JbI UCCIICAOBAHUA (1)I/I3I/I‘—IQCKI/IX ﬂBHeHI/IfI, B TOM 4YUCJIEC OJId
IIPOBEPKH MIIOTE3 U MOJIY4YEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HaydyHblE OCHOBBI HaWOOJE€€ BAXKHBIX JOCTUKEHUH COBPEMEHHBIX TEXHOJIOTHH,
Hanpumep, NPaKTUYECKOI0 HCI0JIb30BaHU PA3IMUHbIX HCTOYHUKOB SHEPIMH Ha OCHOBE 3aKOHA
IIPEBPAILEHUS U COXPAaHEHUS BCEX U3BECTHBIX BUIOB SHEPTUHU.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne ¢u3MKKM Ha YpPOBHE OCHOBHOTO  00mIero oOpa3oBaHUS HANpaBICHO  Ha
TOCTHKEHUE JTMYHOCTHBIX, METANPEIMETHBIX M MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
B pesynprare m3ydeHus (QU3MKH Ha YPOBHE OCHOBHOTO 0OmmIero oOpa3oBaHUs y

oOyyaromerocst OyayT cOpMHUPOBAHBI CIIEIYIOUINE THYHOCTHBIC PE3yIbTAThl B YACTH:

e 1) maTpMOTHYECKOIr0 BOCHUTAHUS:

® —IIPOSIBJIEHUE HHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIMCKOH (prusnueckoi
HayKH;

® —[IEHHOCTHOE€ OTHOILIEHHUE K JOCTH)KEHUSAM POCCUICKUX yUEHBIX--(DU3HUKOB;

e 2) rpaKIaHCKOI0 M IyXOBHO-HPABCTBEHHOT'0 BOCTIHTAHUS:

® —TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 0OCYX/I€HUH OOLIECTBEHHO 3HAUUMBbIX M STHYECKUX
po0ieM, CBA3aHHBIX C MPAKTUUYECKUM IPUMEHEHNEM JOCTHKEHUN (DU3HKY;

® —0CO3HaHHUE BaXXHOCTU MOPAJILHO--3TUYECKUX PUHLIUIIOB B IEATEIHHOCTH YYEHOTO;

e 3)3CTeTHYECKOTr0 BOCIIUTAHUS:

® — BOCHpPHUATHE ICTETUYECKUX Ka4eCTB (PU3NYECKON HAayKH: €€ TapMOHHUYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4) eHHOCTH HAYYHOT0 MO3HAHMSI:

® — OCO3HaHHUE IIEHHOCTH (M3MUYECKON HAayKH KaK MOIIHOTO WHCTPYMEHTa MO3HAHHS MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUI, BaXKHEHIIEH COCTABIISAIOIIEN KYIbTYphI;

e —pa3BHUTHE HAYYHOU JIF0O03HATENFHOCTH, UHTEPECA K HCCIIEIOBATEIbCKON IeSTEILHOCTH;

e 5) (poopMupoBaHNS KYJIbTYPHI 310POBbSI H SMOLHUOHAIBLHOI0 (/1A OTIOTY YHS:

® — OCO3HaHHUE IIECHHOCTH 0€30MacHOT0 00pa3a )KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
Ba)KHOCTH IpaBuJj 0€30MaCHOTO MOBEACHHS Ha TPAHCIOPTE, Ha IOPOTax, C JIEKTPUUECKUM U
TEIUIOBBIM 000PYJJOBaHHEM B IOMAIIIHUX YCIOBUSIX;

e — chopMHPOBAHHOCTH HaBbIKA peIIeKCHUHU, PU3HAHUE CBOETO IIPaBa Ha OMIMOKY U TAaKOTO XKe
IpaBa y Ipyroro 4ejoBeKa;

e 6) TPYIOBOI0 BOCIIUTAHUSI:

® — aKTHBHOE€ yyacTHE B PELIEHUU NMPAKTHUECKHX 3ajau (B paMKax ceMbU, 00pa30BaTEIbHOMN
OpraHu3aIim, TOPoa, Kpas) TEXHOJIOTUYECKOUN U COLIMATbHON HANPaBICHHOCTH, TPEOYIOMUX
B TOM 4HUCJIe U (PU3NUYECKUX 3HAHMUIA,

e — HMHTEpeC K MPaKTUIECKOMY U3ydeHHIo podeccuil, CBsI3aHHBIX ¢ (PU3UKOI;

e 7)3K0JOrH4eCcKOro BOCIUTAHMS:

¢ — OpueHTalMs Ha TOpUMEHeHHEe (U3MUECKUX 3HAHUW JUIs peuieHus 3agad B 00JacTu
OKpY’Karolllel cpeibl, INIAHUPOBAHUS MOCTYNKOB U OLIEHKH UX BO3MOXKHBIX IOCIEACTBUMA IS
OKPYKaIOIlleH Cpeibl;

® —0CO3HaHME M00ATBHOTO XapaKTepa SKOJIOTHYECKUX IPOOIIeM U MyTel uX pereHus;

¢ 8) aganTanmuy K U3MEHSIIOLUIMMCSI YCJIOBHSIM CONMATBLHOI M IPUPOIHOI Cpebl:

e — 1OTPeOHOCTh BO B3aUMOJICHICTBMM NpU BBINOJHEHUHM HCCIEAOBAaHUM U TPOEKTOB
¢u3nvecKoil HalpPaBIEHHOCTH, OTKPBHITOCTh ONBITY U 3HAHUSIM JPYTHUX;

® —IIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO IEATEIBHOCTD;

e — noTpeOHOCTh B (OPMHPOBAHMU HOBBIX 3HAHWUU, B TOM uucie (HopMyIHpoBaTh HIEH,
MOHATUS, TUIIOTE3bI O (PU3NYECKUX 0OBEKTaX U SIBICHUSIX;



e —oco3HaHHE AeHUIUTOB COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH B 0071aCTH (PU3UKH;

e — [UTAHUPOBAHHUE CBOETO Pa3BUTHSI B TPUOOPETEHUH HOBBIX (PM3UUCCKUX 3HAHUI;

® — CTPEMJICHHE aHAJIM3UPOBATh M BBISBIISATH B3AUMOCBSI3U IIPUPO/IbI, 00IIIECTBA M SKOHOMUKH,
B TOM YHCJIC C HCIIOJIb30BaHHEM (DU3NYCCKUX 3HAHUM;

e — OIICHKA CBOMX JCHUCTBUI C Y4ETOM BIIMSHHUS Ha OKPYKAIOIIYIO CPEay, BO3MOXKHBIX
rI100aIbHBIX IIOCIIEACTBUHN.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesymbraTe OCBOGHHS TporpamMMbl MO (HU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOydammierocs OyayT cQOpMHpOBaHBI MeTaNpeIMeTHbIe Pe3yJbTaThl,
BKIIIOHAIOIIUE TMMO3HABATCIBHBLIC YHHUBCPCAJIBHEBIC y‘~IG6HBIe HeﬁCTBHSI, KOMMYHUKATHUBHBIC
YHHUBEpCcaJbHbIE yueOHbIE IEUCTBUS, PETYISATUBHbBIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJIBLHBIC yqeﬁﬂme JaeicTBUA

ba3oBble joruyeckue aeiicTBus:
®  BBISBIIATH U XapaKTEPH30BATh CYIICCTBEHHBIC MPU3HAKNA 0OBEKTOB (SIBJICHHN);
® YCTAaHABIIMBATH CYIICCTBCHHBIA MPU3HAK KJIACCU(UKAINN, OCHOBAHUS TSI 0000IICHUS
Y CPaBHCHWS,;
® BBISBIIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B pacCMaTPUBAEMBIX (aKTax, JaHHBIX H
HaOJIOICHUSAX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;
® BBIABIATH NPUYUHHO--CIEJCTBEHHbIE CBS3M IMPH HM3YYCHUHU (PU3UUECKUX SIBICHUN U
MPOLIECCOB, JeNaTh BBIBOABI C HCIOJb30BAHUEM JAEAYKTHUBHBIX W HHIYKTHUBHBIX
YMO3aK/IIOYE€HUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBS3SX (PU3MUECKUX BEIUYUH;
®  CaMOCTOSITEIIbHO BRIOUPATh CIIOCO0 perieHus yaeOHoM pu3ndeckoit 3a1aun (CpaBHEHUE
HECKOJIbKMX BapHUaHTOB pEUICHHs, BBHIOOp Hambojee MOAXOAAIIEIOo € Y4ETOM
CaMOCTOSITEJILHO BBIJICIIEHHBIX KPUTEPUEB).
Ba3oBble ucciaenoBaresLCKHe JeHCTBHSA.
®  ICIOJIK30BaTh BOMPOCKHI KaK UCCIIEI0BATEIbCKIUI HHCTPYMEHT ITO3HAHMS,
® T[POBOAMUTH IO CAMOCTOSITEIBHO  COCTAaBJICHHOMY IUIAHY  OIBIT, HECIIOKHBIN
(buznuecKkuit SKCIEPUMEHT, HEOOIbIIOE HCCeI0BaHNEe (PU3NYECKOTO SIBIICHUS;
® OIlEHUBATh HA MPUMEHUMOCThH U JOCTOBEPHOCTH HHPOPMAIIUIO, TIOJYYCHHYIO B XOJ€
WCCIIEIOBAHUS W SKCIIEPUMEHTA;
e caMoCTOSTENbHO  (popMynupoBaTh OO0OOWIEHMS U BBIBOJABI IO  pe3yJbTaTam
MIPOBEIEHHOTO HAOIIO/IEHUS, OTIBITA, UCCIICIOBAHUS;
® [IPOTHO3UPOBATH BO3MOXKHOE JajbHelIIee pa3BuTre (PU3NUECKUX MPOILIECCOB, a TAKKE
BBIJIBUTaTh MPEIOJIOKEHUS 00 UX PAa3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.
Pabora ¢ nndgopmanueii:
® MPUMEHSTh Pa3jIMYHbIE METOJbI, HHCTPYMEHTBI M 3aMPOCHl IpU MOUCKE U O0TOOpe
nH(OPMALIUY WIH JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (pr3ndeckoit 3a1a4u;
® aHaJIM3UPOBATH, CUCTEMATH3UPOBATH M HHTEPIPETUPOBATH HHPOPMAIUIO PA3TUIHBIX
BHUJIOB ¥ JOPM TMpeACTaBICHUS;



CaMOCTOSITEJIbHO BBIOMpPATh ONTHMAJBHYIO (OpPMY IMpelncTaBieHHs HH(GOpMAIMU |
WUTIOCTPUPOBATh peIlaeMble 33aJaud HECIOXHBIMU CXEMaMH, JuarpaMMaMu, WHON
rpadukoif 1 ©X KOMOMHAIHSIMH.

KOMMyHI/IKaTI/IBHLIe YHuBEpCaJlbHbLIC yqeﬁnble JaelcTBHS:

B X0J€ OOCYXKIEHHs y4eOHOTO Marepuana, pe3ylbTaToB JAaOOpaTOPHBIX pPabdOT U
IIPOEKTOB 33J1aBaTh BOIIPOCHI M0 CYILECTBY 00CYXJaeMOW TEMBbI U BBICKA3bIBATh UJEH,
HaIleJICHHBIE Ha PEIICHUE 3a/1a41 U MOAJepKaHne 01aroKenaTelbHOCTH OOIeHHS;
COMOCTABJIATh CBOU CYXKICHHUS C CYXKICHUAMM JPYIMX YYaCTHUKOB JHUaJora,
oOHapyXUBaTh Pa3IMYME U CXOJICTBO MO3HIINN;

BBIPaXXaTh CBOIO TOUKY 3pPEHHS B YCTHBIX U ITMCbMEHHBIX TEKCTaX;

NyOJIMYHO  MPEACTABIATh  PE3yJbTaThl  BBIINOJHEHHOrO  ()U3MYECKOTO  OIbITa
(3KCcTIepuMeHTa, UCCieI0BaHus, IPOEKTA);

MOHUMATh U UCTIOJIH30BATh MPEUMYIIECTBA KOMAHTHON U HHIMBHIyaTbHON paboThI pH
pElIeHNH KOHKPETHON (pr3nueckoil mpoOiaemsl;

MPUHUMATh 1eJM COBMECTHOW JESTENIbHOCTH, OPraHM30BBIBaTh JEHUCTBUSA IO €€
JNOCTHKEHHIO: PacHpeleNiATh POJId, 00CYKIaTh MPOIECCH U Pe3yJbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH

BBITIOJIHATh CBOIO 4acTh pabOThl, JOCTUTrash KayeCTBEHHOI'O pe3yabTaTa IO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTHMH WICHAMH KOMaHIBI;
OIIEHMBATh KaYeCTBO CBOETO BKJIaJa B OOIIMIA IPOAYKT 10 KPUTEPHSIM, CaMOCTOSITEIHHO
c(OpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUSI.

PeryasiTuBHble yHUBepPCaJbHbIE YUeOHbIE JeiiCTBUSA

Camoopranuszanus:

BBISIBIISITH TIPOOJIEMBI B dKU3HEHHBIX M YU€OHBIX CUTYAIUSAX, TPEOYIOUINX I PEIICHUS
(bu3MUeCKuX 3HAHMIA;

OPUEHTUPOBATHCS B PA3IMYHBIX MOJIXOJAX MPUHATUS peUIeHUH (MHAWBUIYaTbHOE,
MPUHSATHE PEIICHUs B TPYIIe, IPUHATHE PELICHUN IPYIIO);

CaMOCTOSITEJIBHO COCTaBJISATh aNTOPUTM pelleHus (U3MYecKkod 3ajaud WM IU1aHa
UCCIIEIOBAaHUSI C Y4YETOM MMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh MpeAsiaraeMble BapUaHThl PELICHUI;

nenath BbIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOIUOHAIbHBIA HHTEJJIEKT:

J1aBaTh aJIEKBATHYIO OLIEHKY CUTYaIlH U IIpeJylaraTh IlaH e€ H3MEHEeHUS;

OOBSICHATB IPUUMHBI IOCTHXKEHUS (HEIOCTHXKEHUS) PE3yJIbTaTOB JIEATEIbHOCTH, 1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCIIE B XOJI BBIIOJIHEHUS (PU3UUECKOTO
UCCIIEIOBAaHUSI WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENBCTB, W3MEHUBIIMXCS
CUTYallUii, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEH;

OILICHMBATh COOTBETCTBHE PE3YJIbTATa LIETIH U YCIOBUSM;

CTaBUTh ce0s1 Ha MECTO JPYroro 4ejaoBeKa B XOJ€ CIopa WM JAUCKYCCUU Ha HAyYHYIO
TeMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY APYroro;

NpU3HAaBaTh CBOE MpPaBO Ha OMIMOKY MpH peleHuH (U3MYecKux 3ajady Wik B
YTBEPXKACHUAX HA HAYYHBIE TEMBI M TaKOE K€ IIPaBoO IPYroro.



HNPEIMETHBIE PE3YJIbTATHI

K konmy oOydenuss B 7 Kjacce MpeIMETHbIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y O0OYUAIOMINUXCS YMEHU:

WCTONB30BAaTh IMOHATUS: (PU3MUYECKHME H XUMHYECKHE SBJICHUS, HaOIIO/IeHHE,
OKCTIIEPUMEHT, MOJIENb, TUIIOTE3a, SAMHUIBI (PU3NYECKUX BEIWYHMH, aTOM, MOJIEKYIa,
arperaTHbIE COCTOSIHUSI BemiecTBa (TBEpIOE, JKUAKOE, ra3000pa3HOe), MEXaHHYECKOe
JIBUKEHHE  (paBHOMEpPHOE, HEpPaBHOMEPHOE,  MIPSIMOJUHEIHOE),  TpaeKTopus,
paBHOJeHcTBYIOIAsl cuia, nedopmanus (ympyras, IUIacTUYECKasi), HEBECOMOCTD,
COOOIIIAOIINECS COCY/IbI;

paznuuath sBleHus (Auddy3usi, TEIIOBOE ABUKEHUE YACTHUIl BEIIECTBA, PABHOMEPHOE
NBUKEHHE, HEPaBHOMEPHOE ABW)KEHHE, WHEPIMs, B3aUMOJEHUCTBUE TEll, paBHOBECHE
TBEP/BIX TeJI C 3aKPETJIEHHON OChIO BpallleHus, llepeiada JaBlIeHNs TBEPAbBIMU TellaMHu,
KUAKOCTAMU U Tra3aMmM, aTMoc(hepHOe JaBiieHHE, IUIaBaHUE TeJ, IpeBpalleHus
MEXaHUYECKOM IHEPTrHH) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (GU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIEHUE U3YYEHHBIX (U3UUYECKUX SBJICHUN B OKPY)KAIOIIEeM MUpE, B
TOM 4YHclie (HU3MYECKUE SIBICHUS B TPHUPOJE: TPUMEPHI JBWKEHUS C Pa3THIHBIMHU
CKOPOCTSIMM B >KMBOM M HEKXHWBOW IPUPOJE, NECUCTBUE CHIBI TPEHHsS B NPUPOJE U
TEXHUKEe, BJIMSHHE aTMOC(EpHOro NaBJi€HMs] Ha >KMBOM OpraHU3M, IUIaBaHHE pbIO,
pBIUard B Tejie YeloBeKa, IPU ATOM IEPEBOJUTH MPAKTUYECKYIO 3a/auy B y4eOHYIO,
BBIJIEJISITH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHN ) (PM3UUECKHUX SIBIICHU;

OTIMCHIBATh M3yUYCHHbIE CBOMCTBA TN U (PU3NUECKUE SBICHUS, UCIIONB3YS (PU3HUECKUE
BENTMYMHBI (Macca, 00bEM, TUIOTHOCTh BEUIECTBA, BPEMs, IMyTh, CKOPOCTb, CPETHSS
CKOPOCTb, CHJIa YIIPYTOCTH, CHJIA TSXKECTH, BEC Tella, Cujla TPeHHUs, AaBiieHne (TBEPIOTro
TeNa, JKUIKOCTH, rasza), BBITAIKHBAIOIIAs CHJIa, MEXaHW4YecKas paboTa, MOIIHOCTD,
IJIEY0 CHJIBI, MOMEHT CHJIbl, KOA3(DQUIMEHT ™OJIE3HOTO JEWUCTBUS MEXaHHU3MOB,
KMHETUYeCcKass U TOTEHIMalIbHAs SHEPrus), MpHU ONUCAHUU MPABWIBHO TPAKTOBAThH
(bu3MYECKUil CMBICI UCIIONIb3YEMbIX BEJIMYHMH, UX 0003HAYCHUS U €AMHULIBI (PU3UUECKUX
BEJIMYMH, HAaXOIUTh (DOPMYJbI, CBS3BIBAIOLIME JAaHHYIO (DU3MUECKYIO BEIMYUHY C
IPYTMMU BEJIMYUHAMH, CTPOUTH TpapUKUd H3YYEHHBIX 3aBUCHMOCTEH (PU3NYECKHX
BEITUYMH;

XapaKTepH30BaTh CBOKCTBA Tell, PU3NUECKUe SIBICHHS U IPOIECCHI, UCIIOJIb3YS MpaBUiia
CIIOXEHHsI CUJI (BJIOJIb OJHOM MpsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MpaBWJIO paBHOBecUs pbluara (05I0Ka), «30JI0TO€ TMPABUIO» MEXaHUKH, 3aKOH
COXPAaHEHHUS MEXaHWYECKOW SHEpruu, MPU ITOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aMUCBIBATh €T0 MAaTEMaTHUECKOE BhIPAKEHUE;

OOBSICHATH (PU3HUECKHE SBICHHUS, IPOLIECCHI U CBOMCTBA T€J, B TOM YHCIIE U B KOHTEKCTE
CUTYaIi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBISITh MPUYUHHO-
-CII/ICTBEHHBIE CBSI3H, CTPOUTH 00BsICHEHHE U3 1—2 JOrMYecKUX IaroB ¢ onopoi Ha 1—
2 WU3y4eHHBIX CBOWCTBAa (U3WYECKUX SABICHUH, (GUIMUYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacdy€THple 3amaud B 1—2 JEHCTBHUS, HWCIOJB3YS 3aKOHBI U (OPMYIIBI,
CBsI3bIBalOIIKE (PU3MYECKHE BETMUYMHBL: HA OCHOBE aHAIN3a YCIOBHSI 3a1a4M 3aIIUCHIBATh
KpaTKoe YCJIOBUE, MOJCTABIATh (PU3MUECKHE BEIUYMHBI B (HOPMYIBI U



IIPOBOJUTH PAcd€Thl, HAXOJIUTh CIPABOYHBIE JAHHBIE, HEOOXOAMMBIE AJIS PELICHUs
3aJa4, OLEHUBATH PEATMCTUYHOCTD OTY4YEHHON (PU3NIECKOI BETMUNHBL;
pacrmo3HaBaTh Ipo0IeMbl, KOTOPHIE MOYKHO PELIUTh MPH OMOIIY (PU3NIECKUX METOJIOB,
B OIMCAHWU MCCIIECJOBAHUS BBIIEIATH IPOBEPAEMOE IPEAINOJIOKEHUE (TUIOTE3Y),
pasnuyaTth U MHTEPIPETUPOBATH IMOJIYyYEHHBIH PE3yJabTaT, HAXOJIUTh OLIMOKH B XOJ€
OIIBITA, J€JIaTh BBIBOJIBI 110 €r0 PE3YJIbTATaM;

MIPOBOJIUTH OIIBITHI 10 HAOMIONCHUIO (PU3UYECKUX SIBICHUN WM (U3NIECKUX CBOWCTB
Tel: (OPMYNIHMPOBATH TPOBEPSEMBIE MPEANOJIOKEHUSA, COOMpAaTh YCTAHOBKY W3
MPEUI0KEHHOTO 000PYA0BaHUS, 3aIMCHIBATH X0/ OTBITa U (JOPMYIUPOBATH BHIBOJIBI,
BBIIIOJIHATH MPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHU, Macchl Tela, 00bEMa, CUIIbI U
TEMIEPATYpPhl C UCHOJB30BAHUEM AHAJIOTOBBIX M LMQPPOBBIX MPHOOPOB, 3alUCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUH;
MIPOBOJUTH HCCIEOBAHUE 3aBUCUMOCTU OJHOM (pU3MUEeCKON BEIMYMHBI OT JIPYrod C
HCI0JIb30BAHNEM MPAMBIX U3MEPEHHH (3aBUCUMOCTH IMYTH PAaBHOMEPHO JBUXKYIIETOCS
TeJaa OT BPEMEHHU JIBWKECHHUsI TeJla, CHJIbI TPEHHS CKOJIBKEHHUS OT Beca Tella, KaueCTBa
00pabOTKM TIOBEPXHOCTEH TE€I W HE3aBUCUMOCTH CHJIBI TPEHUS OT ILIOMIAIN
COIIPUKOCHOBEHUS TEJ, CHJBI YIPYTOCTH OT Y/UIMHEHUS NPYKUHBI, BBITAJKUBAOLIEH
cwibl 0T o0ObEMa NOrpy)KEHHOM YacTW Tela U OT IUIOTHOCTH JKUAKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT TIJIyOMHBI, Ha KOTOPYIO IOIPYKEHO TeJo,
YCIIOBUM TUJIaBaHUS TeJ, YCJIOBUN paBHOBECHs pblyara M OJOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM Y4eOHOTO UCCIIEJOBAaHMS, COOMpAaTh YCTAaHOBKY U  BBINOJHATH
U3MEPEHNUs, CleAysl NMPEeAIOKEHHOMY IUIaHy, (GUKCHPOBaTh PE3ylbTaThl MOJYy4ECHHOMN
3aBHCUMOCTH (PU3UYECKUX BEIMYUH B BUJIE TPEUIOKEHHBIX TaOIMIl U TpaMKOB, 1€/1aTh
BBIBOJIBI 110 PE3YJIBTATaM HUCCIIECIOBAHUS;

IIPOBOJIUTh KOCBEHHbIE H3MepeHHs (U3NYECKUX BEIMYMH (IUIOTHOCTh BELIECTBA
KUAKOCTH W TBEPIOTO Teja, CHIA TPEHUS CKOJIBKEHUS, JaBICHHE BO3/yXa,
BBITAJIKMBAIONIAsl CWJIA, JEHCTBYIOIAs HAa MNOTPY)KEHHOE B JKUIKOCTb TEJIO,
KOA(Q(QUIMEHT MOJIE3HOrO JAEHCTBHS MPOCTBIX MEXaHU3MOB), Cleays MNpeasoKEHHON
MHCTPYKLHUU: NP BBIOJHEHUN U3MEPEHUHN COOMpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISTh 3HAYEHUE UCKOMOM BEJIMYUHBI,

coOmogaTh IpaBWjia TEXHUKM O€30MacHOCTH Mpu paboTe ¢ 1a00OpaTOpPHBIM
000py/I0BaHNEM;

yKa3blBaTh MPHHLUUIBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAOLINECS COCY/Ibl, OapOMETp, pblyar, MOABMKHBIA U
HEMO/IBM)KHBIN OJIOK, HAKIIOHHAsI IIIOCKOCTB;

XapaKTepu30BaTh MPUHLMIBI JCHCTBUS M3YYEHHBIX NPUOOPOB U TEXHUYECKHX
YCTPOMCTB € ONOpPOH Ha UX ONUCaHMA (B TOM 4YHCJE: HNOJIIUIHHUKH, YCTPOMCTBO
BOJOIIPOBOJA, THIAPABINYECKUI IIPECC, MAaHOMETP, BBICOTOMEpP, MOPIIHEBOM HAcoc,
apeoMeTp), UCHOJb3ysd 3HaHMUA O CBOMCTBAaX (M3MYECKUX SIBICHUNH U HEOOXOAMMBIE
¢u3nyeckre 3aK0HbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TpUMEpPHl (HAXOOUTh HHGPOPMALMIO O MpHUMEpax) MPaKTHYECKOTO
UCTOJb30BaHUs (U3NYECKUX 3HAHUN B TOBCETHEBHOM JKU3HU M OOecredeHus
0€30MacHOCTH TMpH OOpalleHun ¢ npudopaMM M TEXHUYECKMMH YCTpPOWCTBaMH,
COXpaHEHMs 3/I0pOBbSI M COOJIOAECHUS HOPM DSKOJOTHMYECKOTO TOBEIEHHUS B
OKpYKarollen cpene;



OCYIIIECTBIISITh OTOOp HCTOYHUKOB WHGpopMaiuu B HHTEpHETE B COOTBETCTBUH C
3aJJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIMNXCS 3HAHUM U IIyTEM CPaBHEHUS
Pa3TMYHBIX UICTOYHUKOB BBIACIATH HH(POPMAIIHIO, KOTOpas SIBJISIETCS MMPOTUBOPEUUBOMA
WJIM MOXKET OBITh HEJIOCTOBEPHOM;

WCIIOJIb30BaTh NP BBIMOJHEHUHU YUE€OHBIX 33/IaHUM HAy4YHO--TIOMYJSIPHYIO JINTEPATypy
(U3HYECKOTO COACpKAHMSI, CIIPABOYHBIC MaTePHAIIBI, PeCypChl ceTH IHTEepHET, BIIAJCTh
npuéMaMu KOHCTIICKTUPOBAaHUS TEKCTa, mpeoOpa3oBaHuss WHPOPMAIUU W3 OJHON
3HAKOBOM CUCTEMBI B IPYT'YIO;

co3aaBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC M YCTHBIC COOOIICHHS] HA OCHOBE 2—3
HMCTOYHUKOB MH(pOpMANUU (PU3HUECKOTO COJCPIKAHUSA, B TOM YHUCIIC MyOJIMYHO JIeIaTh
KpaTKHe COOOIIECHUs O pe3yibTaTaX MPOEKTOB WM Y4€OHBIX HCCIIEIOBAHUM, TIPH ATOM
rPaMOTHO MCIIOJIb30BaTh M3yYEHHBIM MOHATHMHBIA ammapar Kypca (HU3UKH,
COIPOBOXKAATh BBICTYIUIEHUE MPE3EHTALINEN;

MIPU BBITIOJTHEHUHN Y4E€OHBIX MPOEKTOB U HCCIEAOBAHUMN pacmpenemsiTh 00sS3aHHOCTH B
TpYIE B COOTBETCTBUU C MOCTABJICHHBIMH 33/1a4aMH, CIEAUTH 3a BBIIOJHEHUEM ILJIaHA
JEHUCTBUM, aJeKBATHO OIICHUBATh COOCTBEHHBINM BKJIAJ B JEATEILHOCTH TPYIIIIHI,
BBICTPAaUBaTh KOMMYHHUKATHBHOE B3aUMO/ICHCTBHE, YUUTHIBAasi MHEHUE OKPYKAIOTHX.

K koHny obyueHus B 8 Kjacce mpenMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb chOPMHUPOBAHHOCTh Yy OOyUYaIOLIUXCSI YMEHUM:

HCIIOJIB30BaTh MOHATHA: MacCa W PasMEpPbl MOJICKYJI, TCIIJIOBOC ABHXKCHHUEC aTOMOB U
MOJIEKYJI, arperaTHbI€ COCTOSIHHSI BEIIECTBA, KPHUCTAIIMYECKHE M aMop(HBIC Tena,
HACBIIEHHBIA U HEHACBIIIEHHBIH Map, BIaXKHOCTh BO3/yXa, TeMIepaTypa, BHYTPEHHSS
SHEPrus, TEMJIOBOM JBUraTellb, JJIEMEHTAPHBIN AJIEKTPUUECKUN 3apsjl, JICKTPUUECKOE
T0JIe, MPOBOIHUKU U JUDJIEKTPUKH, TOCTOSHHBIN AEKTPUUECKUN TOK, MArHUTHOE TIOJIE;
pasznuyath SBJICHUS (TEIUIOBOE pACIIMpPEHHE U CXKaThe, TeIulolepenayda, TErioBOe
paBHOBECHE, CMayMBaHHE, KaMWULSIPHbIE SIBICHUS, HWCHApeHHue, KOHJEHcaIus,
IJIaBJICHUE, KpUCTAITU3alus (oTBepaeBaHue), KUIIEHUE, TeIionepeaayua
(TEerIonpoBOIHOCTh, KOHBEKLHMSA, H3Iy4eHHUE), SJCKTpHU3alUs TeJl, B3auMOJICHCTBUE
3apsA0B, JEHCTBHUS DJIEKTPUUECKOTO TOKa, KOPOTKOE 3aMblKaHHE, B3aWMOJIEHCTBUE
MarHuToOB, JEHCTBHE MArHUTHOTO TOJS HA MPOBOJHHUK C TOKOM, 3JEKTPOMAarHUTHas
WHIYKIHA) 10 ONHCAHMIO MX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX 1aHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECKUX SBIICHUN B OKPYXKAIOIIEM MHUpE, B
TOM uucie (QU3NYECKUEe SBJICHHS B TMPUPOJIE: TOBEPXHOCTHOE HATSHKCHHE W
KalWUISIpHBbIE SIBJICHUS B MPUPOJE, KPUCTAUIBI B mnpupone, uznydeHue ConHia,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 0Opa3oBaHHE POCHI, TyMaHa, MHES, CHeEra,
ANIEKTPUYECKHE SBIICHUS B aTMOC(epe, SIMEKTPUUECTBO )KUBBIX OPTaHU3MOB, MarHUTHOE
nosie 3emid, apeid moarcoB, poiib MArHUTHOTO MOJIS Ui KU3HU HA 3emiie, MOJIIpHOe
CUSHUE, TPU DJTOM TEpPEeBOJAUTH MPAKTUYECKYI0 3a/lady B YyueOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOICTBA (MTPU3HAKK) (PU3NIECKHUX SBIICHUII;

OTIMCHIBATh MU3yUCHHBIE CBOWCTBA TeNl M (PU3MYECKHE SBICHUS, UCTONB3YS (PU3NUECKUE
BEJIMYMHBI (TeMmeparypa, BHYTPEHHSSI SHEPIHs, KOJIMYECTBO TEIUIOTHI, yJelbHas
TEIJIOEMKOCTh  BELIECTBA, yIeNbHAs TEIUIOTa IUIABJIEHUS, YJeNbHass TEIioTa
napooOpazoBaHus, yleidbHas TEIMJIOTa CrOpaHUs TOIUIMBA, KOA(PPHUIUEHT MOJIE3HOTO
JENCTBUS TEIUIOBOM MAaIIMHBI, OTHOCUTENbHASL BJIAKHOCTh BO3/yXa, 3JIEKTPUUYECKUM



3apsij, CUja TOKa, JJIEKTPUYECKOE HANIPSHKEHHUE, CONIPOTUBIIEHUE IIPOBOAHMKA, YIEIBHOE
COIPOTHBIIEHUE BELIECTBA, pad0Ta U MOLIHOCTh IEKTPUUYECKOTO TOKA), IPU ONMMCAHUU
MPAaBUIBHO TPAKTOBATh (PM3MUECKUI CMBICI MCHOJIb3YEMBIX BEIMYMH, 0003HAYCHHUS H
eNUHUIBl  (U3NYECKUX BEIUYMH, HAXOAUTh (OPMYINbI, CBS3BIBAIOUINE JAHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTUMH BEIUYMHAMH, CTPOUTH TpaQUKH H3Y4ECHHBIX
3aBHCUMOCTEH (PU3MUECKIX BEINYHH;
XapaKTepU30BaTh CBOMCTBA TeJd, (U3MYECKUE SIBICHHUS U IPOLECCHl, MCIONIb3Ys
OCHOBHBIE IIOJIOKEHHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUS BELIECTBA,
MIPUHIIMI CYNEPIIO3ULINHU T0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsja,
3akoH OMa J1s ydacTKa 1eny, 3akoH JDxoynsa—JIeHna, 3akoH COXpaHEeHUs! SDHEPTUH, IPpH
9TOM JIaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alUCBIBATh €0 MATEMAaTUYECKOE
BBIpAXKEHUE;
00BACHATH (PU3HUECKHE TPOIIECCH] U CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYyallui
IIPaKTUKO-OPUEHTUPOBAHHOT O Xapakrepa: BBISIBIIAITh
MIPUYHUHHO-CIIEICTBEHHbIE CBS3HM, CTPOUTh OOBSICHEHHWE M3 |—2 JIOrMYecKux IIaroB ¢
ornopoit Ha 1—2 U3y4eHHbIX CBOMCTBA (PM3MUECKUX SBICHUH, PU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;
pemath pacy€THble 3aJaud B 2—3 JEHCTBUSA, HCIOJB3YS 3aKOHBI U (OPMYIIbI,
CBSI3bIBAIOIME (PU3UUYECKHE BEIMUMHBL: HA OCHOBE aHaJIN3a YCIIOBUS 3aauy 3al1ChIBATh
KpaTKOE YCIIOBME, BBISBIATH HEJOCTAaTOK JAHHBIX JUIs PEIIeHUs 3aJlaud, BbIOMpATh
3aKOHBI U GOPMYJIbl, HEOOXOAUMBIE JUTsl €€ PEelIeHNUs, IPOBOIUTh pacu€Thl U CPAaBHUBATH
MOJIy4EHHOE 3HaueHHe (PU3NYECKON BETMUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh IPOOIEMbI, KOTOPHIE MOXKHO PEILIUTh IPU MOMOLIN (PU3NIYECKUX METOOB,
HCIOJIb3Ysl OIMCAHME MCCIEAOBAHUA, BBIACIATh IPOBEPAEMOE IPEANOJIOKEHUE,
OLICHUBATh MTPaBUIIBHOCTH NMOPSIIKA IPOBENCHNUS UCCIIEOBAHMS, IEJIaTh BBIBOBI;
IIPOBOJIUTH OIBITHI MO HAOIIOAEHUIO (GU3NYECKUX SIBICHUN WM (PU3MUECKHX CBOMCTB
TeJl (KaNWJUIApHbIE SIBJIEHUS, 3aBUCUMOCTb [aBICHMsI BO3AyXa OT ero oObéMma,
TEMIIEPATYPBI, CKOPOCTH MPOLIECCA OCTBIBAHUS M HATPEBAHUS IIPU U3JIYyYECHUU OT LIBETa
U3Iyqaolme  (morjouaroneif) MOBEepXHOCTH, CKOPOCTh HCIApPEHHUs BOAbI OT
TEMIEPATYpbl JKUIKOCTM M IUIONIAAM €€ IIOBEPXHOCTH, OJJICKTpU3alMs Tel WU
B3aUMOJICHCTBUE DJJIECKTPUYECKUX 3apAL0B, B3aMMOJCHCTBHE INOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3al1sl MATHUTHBIX IOJIEH ITOCTOSHHBIX MarHUTOB, ACHCTBHUS MarHUTHOTO IOJIS
Ha IIPOBOJHMK C TOKOM, CBOMCTBA 3JEKTPOMAarHUTa, CBOMCTBA 3JIEKTPOIABUIATEIIs
MIOCTOSIHHOTO TOKa): (pOPMYJIMpPOBaTh IpPOBEPSIEMble MNPEINOJI0KEHUsA, COOUpPaTh
YCTAHOBKY M3 IpPEII0KEHHOro O00OpYyJAOBaHHUS, ONMCHIBATH XOJ ONbITA U
(GbopMynupoBaTh BBIBOJBI;
BBIIIOJIHATh IPSMBIE U3MEPEHUs TEMIIEPATypbl, OTHOCUTEIbHON BJIA)KHOCTH BO3.yXa,
CHJIBl TOKa, HANpsOKEHHMs C MCIIOJIb30BAaHHMEM AHAJOIOBBIX NPUOOPOB U JIATUUKOB
(U3NYEeCKUX BEJIMYMH, CPaBHMUBATH PE3YJAbTaThl HM3MEPEHUH ¢ Y4E€TOM 3aJaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;
MPOBOJIUTH MCCIIEOBAHUE 3aBUCHUMOCTH OJHOW (PU3MUECKOM BETMUYMHBI OT JIPYTroH C
UCIOJIb30BAHUEM TPSMBIX M3MEPEHUH (3aBUCUMOCTb CONPOTUBIIECHUS NMPOBOJAHUKA OT
€ro JJIMHBI, IUIOIIAIU MONEPEYHOrO0 CEYEHUS U YAEIBbHOIO COIPOTUBIICHUS BEIICCTBA
IIPOBOJIHMKA, CHJIBI TOKA, UAYILIEro Yepe3 MPOBOJHUK, OT HAIIPSKEHUS HA IIPOBOJHUKE,
HCCIIEIOBAHUE TIOCIIEI0BATEIBHOTO U MApaJUIEIbHOTO COEIMHEHUIN MPOBOJIHUKOB):



IUTAHUPOBATh HMCCIIEIOBAaHUE, COOMPATh YCTAHOBKY M BBITIOJHSATH U3MEPCHHS, CICIYS
MPEI0KEHHOMY TUIaHy, (PUKCHPOBATH PE3ylIbTAaThl OJYYCHHONW 3aBHCHMOCTH B BUJIC
TaOIUI] U TPaUKOB, JIENATh BEIBOJIBI 110 PE3YJIhTaTaM HCCIICIOBAHMS;

® [POBOJUTH KOCBEHHBIC H3MEpEHUs (U3MUECKUX BeMWUYWH (yAeNbHAs TEIUIOEMKOCTh
BEIIECTBA, CONMPOTHBIIEHUE MPOBOJHMKA, pab0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUIAHUPOBATh HM3MEPEHUS, COOMpaTh OKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEHys
MPEII0KEHHOM HHCTPYKITUH, ¥ BBIYHUCIISATH 3HAYCHUE BEITUIHHEI;

e coOmomaTh TMpaBWiIa TEXHUKH O€30MacHOCTH Tpu pabore ¢ 1abopaTOpPHBIM
000pyIOBaHHEM;

® XapaKTepU30BaTh MPHHIMIIEI JACUCTBHS W3YyYCHHBIX TPUOOPOB M TEXHUYECCKHX
YCTPOMCTB C OMOpPOW HA WX ONMHUCAaHUs (B TOM YHCIIe: CUCTEMa OTOILICHHS JOMOB,
TUTPOMETp, TapoBas TypOWHA, aMIEpMETP, BOJBTMETP, CUETYHK DICKTPUUCCKOM
JHEPTUH, JJICKTPOOCBETUTEIbHBIC MPUOOPHI, HATPEBATEIBHBIC AJIEKTPOIPHUOOPHI
(mpuMepsl), AMEKTPUICCKUE MPEAOXPAHUTEIH, SJICKTPOMArHHUT, 3JIEKTPOJBUTATEIH
MMOCTOSIHHOTO TOKAa), WCIOJB3ys 3HAHHUS O CBOWCTBaX (U3MUYSCKUX SIBICHUA U
HE0O0X0ouMBbIe PU3NUECKHE 3aKOHOMEPHOCTH;

e pacro3HaBaTh MPOCTHIC TEXHHYECKUE YCTPOWCTBA W HM3MEPUTEIBbHBIC MPUOOPHI IO
CXeMaM M CXEMAaTUYHBIM PHUCYHKaM (KHUJIKOCTHBIA TEPMOMETP, TEPMOC, IICHXPOMETP,
TUTPOMETp, JIBUTATENb BHYTPEHHETO CTOpPaHUs, JJIEKTPOCKOI, PEOCTar), COCTABJISATH
CXEMBI 3JICKTPHUYECKUX IIETICH ¢ IMOCIIeIOBATeILHBIM U MapaUIeIbHBIM COCIHMHEHUEM
AIIEMEHTOB, pasinyas yCIOBHBIE 0003HAYCHHS SJIEMEHTOB JIEKTPHUECKUX IIeTIeH;

® T[PHUBOAWUTH TNpHUMEpPHl (HAXOAUTh WH(OpPMAIMIO O TMpPUMEpax) MPAKTUIECKOTO
WCIOJIb30BaHUS (PU3MYECKUX 3HAHUW B TOBCETHEBHOM JKM3HM [UIsl oOecreyeHus
0€30MacHOCTH MpH OOpameHud ¢ TpudopaMHd U TEXHHUYECKHUMHU YCTPOMCTBAMU,
COXpaHEHHUs 370pOBbSi U COOJIOACHHUS HOPM OKOJIOTMYECKOTO TMOBEACHUS B
OKpY»Kalolllel cpene;

®  OCYUIECTBJIATH NOUCK MH(popMaLnK pU3nIEecKoro coaepkanus B InTepHere, Ha OCHOBE
MMEIOIUXCA 3HAHUW W TYTEM CpaBHEHHUS IOTMOJIHUTEIbHBIX HCTOUYHUKOB BBIIEIATH
nH(OPMaLIHIO, KOTOpas SBJSETCS MPOTUBOPEUNBOM UITU MOXKET ObITh HEJIOCTOBEPHOM;

® CIOJIb30BaTh IIPU BBIMOJIHEHUH YUEOHBIX 33JaHUN HAYYHO--TIOMYJISPHYIO JTUTEPATYPY
(buznuecKoro cofepKaHus, CIpaBOYHbIE MaTepUalbl, pecypchl cetu MIHTepHeT, BiaeTh
npuéMamMl KOHCHEKTUPOBAaHUSI TEKCTa, MNpeoOpasoBaHus HHGOPMALMU H3 OJHOU
3HAKOBOW CHUCTEMBI B APYTYIO;

e co3laBaTh COOCTBEHHBbIE MHCHbMEHHBIE M KpAaTKHE YCTHBIE COOOIIeHUs, 00001mas
MH(OPMALIUIO M3 HECKOJBKHUX HCTOYHHUKOB (PU3UUECKOTO COJCpKAHUS, B TOM UHUCIE
NyOMMYHO  MPEACTaBIATh  pPEe3ydbTaThl MPOEKTHONW WMIU  HCCIEeI0BATENIbCKON
JEeSITEeNIbHOCTH, TPU 3TOM I'PaMOTHO HCIIOJIb30BaTh M3yYEHHBIM MOHATUHHBIN ammapat
Kypca (pU3MKH, COMPOBOXKAATh BHICTYINICHUE TIPE3CHTALIUEH;

® TMpU BBHIMOJIHEHUU YYEOHBIX TPOEKTOB M HCCIENOBAHUN (DU3MUECKUX MPOIECCOB
pacmipenensits 00s3aHHOCTH B TPYIIE B COOTBETCTBHH C IMOCTABIEHHBIMU 3aJadyaMu,
CIeUTh 3a BBHIMIOJHEHHEM IUIaHa JCWCTBHI U KOPPEKTUPOBATh €ro, aJeKBAaTHO
OIICHUBATh  COOCTBEHHBI BKIAJA B  JICATENbHOCTh TPYIIBI,  BBICTPAUBATH
KOMMYHHKATHBHOE B3aMOJICHCTBUE, MPOSIBIISISI TOTOBHOCTH pa3pemiaTh KOHQIUKTHI.

K koHiy oOydeHus B 9 KJjacce mpeIMeTHBIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI

oTpaxatb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:



HUCIIOJIB30BAaTh IIOHATHUA. CHUCTEMaA OTC‘-IéTa, MarcepuajibHad TOYKa, TPACKTOPU:,
OTHOCHTEIIbHOCTh MEXaHMUYECKOTO JBIXKEeHHUs, Aedopmanus (ympyras, miacTudeckas),
TPEHHE, IEHTPOCTPEMHUTEIHHOE YCKOPEHUE, HEBECOMOCTh M TIEPErpy3KH, ICHTP
TSDKECTH, a0COJIIOTHO TBEPAOE TENO, LEHTP TSDKECTH TBEPAOTO Tela, pPaBHOBECHE,
MEXaHMYeCKue KojeOaHWs W  BOJHBI, 3BYK, HWHQPa3ByK M  YIbTPa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, IIKajJIa 3JICKTPOMAIrHUTHBIX BOJIH, CBCT, 6JII/I30py1(OCTI) u
AaJIbHO30PKOCTb, CICKTPbI HCIYCKAHWA MW IIOIJIOIICHMA, anb(ba-, Oera- U raMmma-
H3JTy4YCHUS, U30TOIIbI, AACPHAA SHCPIrCTUKA,

pasiindaTtb ABJICHHUA (paBHOMCpHOC H HCPABHOMCEPHOC Hp)lMOJII/IHCﬁHOG JABMKCHUC,
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE IBHKEHUE, CBOOOTHOE MAJICHNE TEeJ, pAaBHOMEPHOE
ABHUKCHHUC 110 OKPYXHOCTH, BSaHMOﬂeﬁCTBHe TECII, PCAKTUBHOC JABMKCHUC,
KosiebaTenbHOE JBIKCHHE (3aTyXarollue W BBIHYXKJICHHBIE KOJICOaHWs), PE30HAHC,
BOJIHOBOE JIBIDKEHUE, OTPAKECHUE 3BYKa, MMPSMOJIMHEHHOE paclpoCcTpaHeHHe, OTpaKeHIE
U TIpEJIOMJICHHE CBETa, MOJHOE BHYTPEHHEE OTPaKEHUE CBETA, pPa3JokKEeHHE Oeroro
CBC€Ta B CIICKTP U CJIOXKCHHUC CIICKTPaJIbHBIX IIBETOB, JUCIICPCHA CBCTA, CCTCCTBCHHAA
PaanOaKTUBHOCTH, BOSBHUKHOBCHUC JIMHENYaTOTO CIICKTpa I/ISJ'IYT—IGHI/IS[) 10 OIMIMCAHUTIO UX
XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (HU3UIECKOE
SIBJICHUC;

pacrno3HaBaTh MPOSBIECHUE W3YUYEHHBIX (U3NYECKUX SBJICHHUI B OKpYyXKaroleM MHpe (B
TOM YHUCIJIIC CbI/I?,I/I"IeCKI/Ie SABJICHUA B IPUPOJAC: NPUIIMBBI U OTJIWBBI, IBMKXCHUC IIJIAHET
ConHeuHoit CHUCTCMbI, pCAKTUBHOC JIBWXCHUE JXKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
KMBOTHBIMH, 3EMIJICTPSICCHHE, CEHCMHYECKUE BOJHBI, I[yHAMH, 5XO, IIBETa TeJ,
ONITUYECKUE SBJICHUS B  TPHPOJE, OHOJOTMYECKOE  JCHCTBHE  BUAUMOTO,
yIbTPapHUOIETOBOTO W PEHTTCHOBCKOTO H3JIyYEHUH, €CTECTBEHHBIH paIHMOaKTHBHBIN
(OH, KOCMUYECKHE JIyUH, PATHOAKTUBHOE H3TyYCHHE TIPUPOTHBIX MUHEPAIIOB, JICHCTBHEC
palMOAaKTHBHBIX W3IYYCHHWH Ha OpraHu3M 4YeJoBeKa), NpU OTOM MEPEBOJIUTH
MPAaKTUYECKYI0 33/1adyy B Y4eOHYIO, BBIJCISITH CYIIECTBEHHBIE CBOMCTBA (MpPU3HAKH)
(U3NYECKUX SBIICHHIA,

OIHCHIBATh M3YYCHHBIC CBOMCTBA TNl M (PU3NUYCCKUE SIBICHUS, UCIIONB3YS (PU3HUECKHUE
BEJIMYUHBI (CPEIHSIST ¥ MIHOBEHHAss CKOPOCTh Tejlla NMPH HEPAaBHOMEPHOM JBHIKEHHH,
YCKOpEHHUE, MepeMelIeHne, MyTh, YriioBas CKOPOCTh, CHJIa TPEHHS, CHJIa YIPYrOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO MajCHUs, BEC Tella, UMIYJIbC Telld, UMITYJIbC
CHJIBI, MEXaHU4YeCKasi padoTa U MOIIHOCTh, MOTEHIMAIbHASL SHEPT sl Teja, MOIHATOrO
HaJI TIOBEPXHOCTBIO 3EMIJIH, TIOTEHIIMAIbHASI SHEPTHS CXKATOU MPYKUHBI, KHHETHYECKAs
SHEPTIHUs, MOJIHAS MEXaHUYECKasl SJHEPTHsl, IEPUOJI M YaCTOTa KOJICOaHUH, [UTMHA BOJIHBI,
I'POMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, IMOKAa3aTellb MPEIOMIICHUSI CPEIb),
MPU ONMCAHWUU MPABWILHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3YEMbIX BEIIUYHH,
0003HauCHHsI ¥ SAUHUIBI (PU3HUYECKUX BEJIMYUH, HAXOIUTH (POPMYIIbI, CBSA3BIBAIOIIHC
JTaHHYIO GU3NYECKYIO BETUYHHY C IPYTUMU BETUYMHAMHE, CTPOUTH TpadUKU N3y4EHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIHYUNH;

XapaKTepH30BaTh CBOMCTBA Tel, GU3UUYECKUE SBICHUS U MPOIECCHI, UCTIOIb3ys 3aKOH
COXPAaHEHHUS PHEPIrHH, 3aKOH BCEMHPHOTO TATOTEHUS, MPHHIMII CYNEPIIO3UIIUU CHUJI,
MIPUHIIUI OTHOCUTENBHOCTH ["amuiies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHs UMITYIbCa,
3aKOHBl OTPAXEHHUS M TPEJIOMIICHUS CBETa, 3aKOHBI COXpPAaHEHHUS 3apsAIOBOTO U
MacCOBOTO YHCE MPH SAEPHBIX PEaKIUsIX, IPU 3TOM JaBaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA U 3aMUCHIBaTh €70 MaTEMaTUIECKOE BhIPAKCHHE,



OOBSICHATD (PU3UYECKHE IPOLIECCHI U CBOMCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE CUTYaITH
MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPUUYUHHO-- CIICACTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHUE U3 2—3 JIOTMUYECKUX IIaroB ¢ ONOPOi Ha 2—

3 W3YyYeHHBIX CBOHCTBa (u3MuyecKMX SBICHUH, (QU3MUYECKHX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemaTth pacu€THbBIC 3a7aud (OMUPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHUM), UCTIOJIb3YA
3aKOHBI W (OPMYIIBI, CBS3BIBAIONIME (PU3MYECKHE BEIMYMHBI: HA OCHOBE aHaJIHM3a
yCIOBHS 33Ja4d 3alKCHIBATh KPAaTKOE YCIOBHE, BBISBIATH HEIOCTAIOUINE WU
M30BITOYHBIC JAaHHBIC, BHIOUPATh 3aKOHBI M (OPMYIIBI, HEOOXOAUMBIC JUIS PEIICHHUS,
MIPOBOJIUTH PACUYETHI M OLIEHUBATH PEATMCTUYHOCTH OJTYIEHHOTO 3HAUYEHUS (PU3NIECKOI
BEITUIHHEL;

pacro3HaBaTh MPOOIEMbI, KOTOPBIE MOYKHO PEUIUTH P TTOMOITH (U3NIECKIX METOJIOB,
WCTIONb3ysl ONHMCAaHUE WCCIEIOBAaHUS, BBLICISATH TPOBEPSIEMOE MPEIIOIOKEHHUE,
OIICHUBATh MPABUJIBHOCTH TMOPSIKA TPOBEACHUS WCCIENOBAHMSA, JIENaTh BBIBOJBI,
MHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOICHHUIA U OTIBITOB;

MPOBOJIUTH OIBITHI TI0 HAOTIOMEHUIO (DU3NYECKUX SBICHUN WM (U3NIECKUX CBOWCTB
Ten (M3y4eHrne BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHS SHEPTryH, 3aBUCHMOCTh
nepro/ia KoieOaHuit Mpy)KUHHOTO MasiTHAKA OT MacChl Tpy3a M KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMIIUTY/IbI MAJIBIX KOJICOaHWUH, MPSMOIMHEHHOE PacIpoOCTpaHeHHE
CBETa, pa3JIoKeHHe OEIOTO CBETa B CIIEKTP, U3YYCHHE CBOWCTB H300paKeHUS B TUTOCKOM
3epKaJie U CBOWCTB HW300paKeHHsI TIpeIMeTa B coOuparoleid JuH3e, HaONIoACHUE
CIUTIOIIHBIX ¥ JJMHEWYATBIX CIIEKTPOB U3JTYUYEHHs1): CAMOCTOSITETILHO COOMPATh YCTAHOBKY
13 M30BITOYHOTO Habopa 00OPYIOBaHHS, OMUCHIBATH XOJ OMBITA M €r0 PE3YJIbTAThI,
(dhopMynupoBaTh BHIBOJbI;

MPOBOJUTH IMPH HEOOXOJUMOCTU CEpUI0 MPSMBIX H3MEPEHUi, Omperenss cpeaHee
3HAYCHHE M3MEpSAEMONM BeNMMUYMUHBI ((POKYCHOE pacCTOSIHUE COOMpArOIIeH JIMH3bI),
000CHOBBIBATH BBIOOP crioco0a n3MepeHust (M3MEPUTEITLHOTO TTPUO0pa);

MPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTEH (M3NYECKUX BEJIMYUH C HCHOJB30BaHUEM
MPSIMBIX U3MEpPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBH)KCHHUU
0e3 HauaIbHOM CKOPOCTH, NMEepUO/ia KoieOaH!l MaTeMaTHYECKOTO0 MAasTHHUKA OT JJIUHbBI
HUTH, 3aBUCUMOCTH yIJla OTPa)XEHUS CBETa OT yrja MajgeHus U yria MpeioMIIeHUs OT
yria majieHus): IUIaHUPOBaTh HCCIEAOBAaHUE, CaMOCTOSITEIbHO COOMpPATh YCTaHOBKY,
(GbuKcHpoBaTh pe3yabTaThl MOJYYCHHOW 3aBHCUMOCTH (DU3MUECKUX BEIUYHH B BUJIC
TabIuUI ¥ rpauKOB, J1ENaTh BHIBOJBI 110 PE3Yy/IbTaTaM UCCIIEIOBAHUS;

MIPOBOJUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKHX BEIWYUH (CpedHsisi CKOPOCTh U
YCKOpEHHUE Tella PU PaBHOYCKOPEHHOM JIBUXKEHUH, YCKOpEHUE CBOOOJHOTO MaJeHUs,
KECTKOCTh TPYKUHBI, KOA(DOULHMEHT TpeHHs CKONBKEHHUs, MEXaHHueckas paboTa u
MOIIIHOCTbh, 4aCTOTAa U MIEPUO/1 KOJIeOaHH MaTEMAaTUYECKOTO U MIPY>KMHHOTO MasiTHUKOB,
OTNTHUYECKasi CHJIa CcOOMparouieil JHH3bI, pPAJUOAKTHBHBIA (DOH): IIIAHHUPOBATH
M3MepeHusi, coOMpaTh JKCIEPUMEHTANBHYI0 YCTAHOBKY U BBINOJHATH H3MEPEHUS,
clenys MpeioKeHHOM HHCTPYKITUH, BRIYUCISATH 3HAUEHUE BEIMYUHBI H aHATU3UPOBAThH
MIOJTy4EeHHBIE PE3y/IbTaThl C YUETOM 3aJaHHOH MOTPEUTHOCTH U3MEPEHUI];

coOmoaTh MpaBWia TEXHUKM Oe30macHoCTH npu  paboTe ¢ JabOpaTOPHBIM
000pyI0BaHUEM;



pa3nuyaTth OCHOBHbBIC MPHU3HAKM HM3YYCHHBIX (PU3MUECKUX MOJENEi: MaTepualibHas
TOYKa, a0CONIOTHO TBEPAOE TEJIO, TOYCUHBIH HMCTOYHHK CBETa, Jy4, TOHKas JIMH3A,
IJIaHETapHasi MOJIENIb aTOMa, HyKJIOHHAs! MOJIENIb @aTOMHOT'O S/1pa;

XapaKTepu30BaTh MPHHLUIBI JCUCTBUS HM3YYCHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONMOPOM Ha UX OMMUCaHUsA (B TOM YHCIIE: CIIUOMETP, NaTYMKH IOJIOKEHNUS,
PacCcTOSIHUS U YCKOPEHUS, PaKeTa, 3X0JI0T, OUKH, IEPUCKOII, (hoTOamnapar, ONTHYECKUE
CBETOBO/Ibl, CIEKTPOCKOIN, IO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PM3NYECKUX SBICHUIA U HEOOXOIMMbIe (PU3MYECKHE 3aKOHOMEPHOCTH;
HCII0JIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKHX YCTPOMNCTB,
MU3MEPUTENbHBIX NPUOOPOB U TEXHOJOTHYECKUX IPOLECCOB IPU PELICHUH y4EOHO--
MPaKTUYECKUX 3a/1ay, ONTUYECKHE CXEMBbI JUIsl MOCTPOCHUS M300paKe€HU B IJIOCKOM
3epKajie ¥ coOuparouieil JIMH3e;

MPUBOJUTh HpUMEphl (HAXOAUTh HHGOPMALIMIO O TpUMEpPax) MPaKTUYECKOrO
WCIOJIb30BaHUS (PU3MYECKUX 3HAHUNW B IOBCETHEBHOM JKM3HM [UIsl OOecreyeHus
0€30MacHOCTH MpHU OOpallleHuu ¢ NOpudopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXpaHEHHUs 370pOBbSi U COOJIOACHHUS HOPM DKOJIOTMYECKOTO TMOBEACHUS B
OKpYKarollen cpene;

OCYILIECTBIISAITh TOUCK HHGpopManuu (¢uznyeckoro coiepxkanus B HHrepHere,
CaMOCTOSITENIBHO (QOPMYIHpYsS IMOUCKOBBIM 3arpoc, HAXOAUTh MYTH OIpPEeJICHUS
JOCTOBEPHOCTH TIOJy4eHHOW WHGOPMAIMM Ha OCHOBE WMEIOIIUXCS 3HAHUU U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

UCIOJIb30BaTh MPH BBINOJIHEHUH Y4eOHBIX 3aJaHUH Hay4dHO--MIOMYJISIPHYIO JIUTEPATYPY
(GU3NYECKOro coepKaHMsl, ClIpaBOYHbIE MaTepUalibl, pecypchl ceTd IHTepHeT, BianeTs
npuéMaMi KOHCIIEKTUPOBAHMs TeKcTa, IpeoOpa3oBaHMs HH(DOpPMalUM U3 OJIHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIECHHS Ha OCHOBE MH(OPMAIK U3
HECKOJIBKUX HCTOYHMKOB (DU3UYECKOTO COJAEpXKaHMs, IYOJUYHO MPEICTABIAThH
pe3yJIbTaThl IIPOEKTHON MM HCCIIENOBATEIIBCKON NEATENBHOCTH, IIPH 3TOM I'PaMOTHO
UCIOJb30BaTh W3YyYEHHbIN NOHATUMHBIA anmapaT H3y4aeMoro pasjena (U3MKH U
COINIPOBOKJATh BBICTYIUIEHHE IIpe3eHTaluel ¢ yu€ToM OCOOEHHOCTEH ayAuTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Kouu4vecTBO 4acoB DJIeKTPOHHbIE JlabopaTopHoe o0opyaoBanune
Ne HaunmMeHoBaHMe pa3/ies10B U TeM Koutpoa | IIpaktu | (umudposbie) «Touxku pocra»
n/n NporpaMmmbl Bcero | bHbIE yeckue | o0pa3oBarejibHbIE
padoTrbl | paGoThl | PeCypChI
Pa3nen 1. ®u3uka u e€ posib B MO3HAHUY OKPY:KAIOIIEr0 MUpPa
bu6mmoreka [JOK
11 o - 2
M3Mka - Hayka o npHpose https://m.edsoo.ru/7f416194
0 Releon
19 PUSHICCKIE BT L 9 1 bu6moreka [JOK [Hudposas madopatopust
https://m.edso0.ru/7f416194 | C 1aTYMKOM TEMIIEPATYPHI
13 EcTecTBeHHOHAYUYHBIN METOL 2 1 bubnuoreka [IOK
' MO3HAHUS https://m.eds00.ru/7f416194
Hroro no pazneny 6
Pa3nen 2. IlepBoHayajibHbIE CBEeHHS 0 CTPOEHNH BelllecTBA
bu6mmoreka [JOK
2.1 C 1
TROGHHE BelliecTRa https://m.edsoo.ru/7f416194
29 JIBrm>keHue B B3aMO/ICHCTBHE 2 1 bu6mmoreka [JOK
' YaCTHUIl BEIIECTBA https://m.edsoo.ru/7f416194
bubmuoreka [IOK
2.3 Ar 2
DETATHRIE COUTONHIA pemectsa https://m.edsoo.ru/7f416194
Uroro no pazneny 5
Pasznen 3. /IBU:KeHHe M B3aUMO/1eiiCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXATITICCROT ABIDICHIC https://m.eds00.ru/7f416194
3.2 WNuepuus, macca, IIIOTHOCTh 4 1 bub6mmnorexa [IOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edsoo.ru/7f416194

bu6muorexa [JOK

3.3 Cuna. B 14 2
A BHART A https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiienue TBEPABIX TeJl, dKUAKOCTEH U ra3oB
apiienue. [lepenaya naBneHust
41 JTlBé JIBIMU TenszI )KI/IH)IKOCTSIMI/I Hu 3 bubnmorexa HOK
' P ’ https://m.edso0.ru/7f416194
razamu
bubnuoteka [IOK [{udposas naboparopus Releon
4.2
JlaBiierne xHIKoCTH ° https://m.edso0.ru/7f416194 | ¢ maTYMKOM AABJICHHUS
bu6moreka [JOK
43 Arvoceproe anerne 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE >KMIKOCTH U ra3a Ha 7 3 bu6mmoreka [JOK
' IOTPYKEHHOE B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3nen 5. PaGora u MomHOCTB. JHEprust
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOTIHOCTD https://m.edsoo.ru/7f416194
5.2 [IpocThiec MeXaHU3MBI 5 1 bubmorexa [TOK
https://m.edsoo0.ru/7f416194
bubmuoreka [IOK
>3 Mexattirieciast oHeprits 4 L https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB T10 68 12

I[TPOTPAMME



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KJIACC

KoaudecTBo yacoB DJIeKTPOHHbIE JlabopaTropHoe o0opynoBanune
No /i HaumenoBanue pa3iejioB 4 TeM Kontpo | Mpaktu | (muppoBbIe) «Touku pocra»
i NporpamMmmbl Bcero | abHbBIE yeckne | 00pasoBaTe/IbHbIE
padoTbl | paGoThl | PeCypchbl
Paznen 1. TenJioBble siBIeHUA
. bu6mmoreka [JOK
11 C 9
TPOCHHC H CBOHCTBA BEIeCTEa https://m.edsoo.ru/7f4181ce
19 TernoBsIe Mpomeces 39 1 5 bubnmmorexa [JOK [{udposas naboparopus Releon
https://m.edsoo.ru/7f4181ce | ¢ maTYIUKOM TEMIIEPATYPHI
Hroro no pazaeny 41
Pa3nen 2. DiekTpuyecKkre 1 MATHUTHBIE SIBJICHUSI
One €CKHeE 3a .
2.1 3;1 :ﬁiiblzienaiﬂjil 14 p | bubmorera LIOK
' P . https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBHE
2.2 ITocTosHHBIN 3JIEKTPUYECKUI TOK 30 1 7 bubmorexa [JOK Unbposax asopatopn Releon
' P https://m.edsoo.ru/7f4181ce JATHHROM TOKS AATHHK
HaIPsHKCHUS
23 P —— 6 1 15 bubnuoreka [IOK [udposas maboparopust Releon ¢
https://m.edsoo.ru/7f4181ce | JaTYUKOM MAarHUTHOTO TOJIS
bubmuoreka [IOK
24 5
IICKTPOMArHHTHAS HH YKL https://m.edsoo.ru/7f4181ce
Uroro no pazneny 55
PeszepBHOe Bpemst 6
OBUIEE KOJIMYECTBO YACOB T1O
- 102 3 145

I[TPOTPAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoaudecTBo yacoB DJIeKTPOHHbIE JlabopaTopHoe
No n/m HauMeHoBaHMe pa3aeioB U TeM Koutposs | Ilpaktuye | (undposbie) obopynoBanue «Touxn
i nporpamMmmsl Bcero | Hble CKHe o0pa3oBareJibHbIE pocray
padoTsI padoThI pecypcsl
Paznen 1. Mexannueckue siBjIeHUA
11 MexaHnnueckoe JBMKEHUE U 10 1 bubmmoreka [JOK
' CIIOCOOBI €r0 OMUCAHUS https://m.edsoo.ru/7f41a4a6
1.2 BzaunMozelicTBue Temn 20 1 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.3 3 10 3
AKOHDL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pazngen 2. MexaHnueckue KoJie0aHus ¥ BOJIHbI
- " ; . 5 Bu6anorexa LIOK Hudposas madopaTtopust
. e ECKHE e
XaHUYECKHE KOJICOaHUs https://m.edsoo.ru/7f41ada6 Releon ¢ natunkom
YCKOpEHUS
bu6mmoreka [JOK
2.2 Me eCKHe .3 8 1 3
XAHIHCCRHAC BOJIRL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15

Paznen 3. DiieKTpOMarHuTHOE MOJI€ H AJIEKTPOMATH

HUTHBIC BOJIHBI

31 DIEeKTPOMAarHUTHOE T0JIE U 6 5 bubnmoreka [IOK
' 3JIEKTPOMAarHUTHBIE BOJIHbI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pazgen 4. CBeToBbIe SIBJIEHUSA

4.1 3aKOHBI paCIIPOCTPAHEHUS CBETA 6 2 bubmuotexa LIOK



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/7f41a4ab

4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI 6 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6e0ro cBeTa B 3 5 bubmuoreka IIOK
' CIICKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znea 5. KBanToBbIe ABJICHUSA
Hcnyckanue u noronieHue bubnuoreka [IOK
5.1 4 1
CBETAa aTOMOM https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.2 C 6 1
TPOCHHE ATOMHOTO #pa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
53 #lnepHpie peakin ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnes 6. IloBTOpUTE/IHLHO-0000 A0 MOYJ/Ib
[ToBTOpeHue u 06001IIeHNE
6.1 coJiepykanus Kypca pusuku 3a 7- 9 2 Brbmaoreka TJOK
' p P https://m.edsoo.ru/7f41a4a6
9 KJacc
Uroro no pazneny 9
OBIIEE KOJIMYECTBO HACOBIIO 102 97

I[TIPOTPAMME



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

IHOYPOYHOE IINIAHUPOBAHUE

7 KIIACC
KoauyecTBO yacoB BHeKTpo}[]—[],[e JIaﬁopaTopﬂoe
Ne Tema ypoka Kontposn | Ipakruu | Hara uudposbie odopynoBanue «Touku
n/n Bcero | Hblie ecKue H3y4YeHHs1 | oOpa3oBaTeibHbIE pocra»
padoThI padoTsl pecypcbl
1 ®du3nKa — HaykKa O PUPO/JIE. 1
SIBnenus npupoabl
2 DusnuecKue ABIEHNS 1
3 Ow3ryecKre BETMINHBI U UX 1
U3MepeHue
VYpox-uccienoanue [udposas naboparopust
"N3Mepenune TemmnepaTypbl Releon ¢ gatunkom
4 MIPH TIOMOTIIN KUAKOCTHOTO 1 1 TeMITepaTypbl
TEPMOMETpA U JaTyuKa
TeMneparypbl”
MeTo1bl HAy4HOTO TIO3HAHMUSL. Bbu6mnoreka 1IOK
5 Onucanue Gpu3nIeCKux 1 https://m.edsoo.ru/ffo9f
SIBJICHUI C IOMOIIIBIO MOJIEIEH 12a
Ypox-uccnenoBaHue
"IIpoBepka runoTessbl:
6 JAbHOCTH MOJETA MIapUKa, 1 1
MYIIEHHOT'O TOPU30HTAIBHO,
TeM 00JblIIEe, YeM OOJIBIIIE
BBICOTA ITycKa"
Crpoenue BemectBa. OMBITHI, bubnuorexa LIOK
7 JIOKA3bIBAIOLINE TUCKPETHOE 1 https://m.edsoo.ru/ffo9f
CTPOEHHE BEIIECTBA ela
bu6mmoreka [JOK
8 JIBU>KeHUE 4acTuIl BENIECTBA 1 https://m.edsoo.ru/ff0a0
13e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e

VYpoxk-uccnenoBanue «OMNbIThI

9 10 HAOJTFOICHUIO TEIIIOBOTO
pacIIupeHus ra30By»
10 ArperatHble COCTOSHUS
BEILIECTBA
OCoOeHHOCTH arperaTHbIX
cocTostHUI Boibl. O6001IeHe bubnuotexa [JOK
11 o pasgeny «llepBoHavabHBIE https:/m.edsoo.ru/ff0a0
CBEJIEHHS O CTPOECHUH 378
BEIICCTBAY
Mexannueckoe IBIKEHHUE. bu6mmoreka [IOK
12 PaBHOMEpHOE 1 https://m.edsoo.ru/ff0a0
HEPAaBHOMEPHOE JIBUKEHUE 5¢c6
bu6mmoreka [IOK
13 Ckopoctb. Equnuiis! ckopocTi https://m.edsoo.ru/ff0a0
79c
Pacder nmytu u BpeMeHn bubmmorexa [IOK
14 Yt https://m.edsoo.ru/ff0a0
JIBKEHUS
ae4
bu6mmoreka [JOK
Hne .M —Me
15 HEpriuA. Macea —Mepa https://m.edsoo.ru/ff0a0
WHEPTHOCTH Tl c10
[ImoTHOCTH BemecTBa. Pacuer bubnuorexa [JOK
16 Maccel 1 00beMa Teja o €ro https://m.edsoo.ru/ff0a0
IIOTHOCTH fee
JlaGopaTopHas paboTa
17 «Onpezenenye MmIOTHOCTU
TBEPAOTO TEJIA»
bu6mmoreka [JOK
Pemenue 3amau no reme
18 " & . https://m.edsoo.ru/ff0al
[TmoTHOCTH BelecTBa 23c
19 Cuna Kak XapaKTepuCTHKa

B3aMMOJICHCTBUS TE]L Cuna



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c

ynpyroctu. 3akoH ['yka

Jlaboparopnas paboTa
«M3y4eHne 3aBUCUMOCTH

20 pactsbkeHust (nedopmanim)
MPYKUHBI OT MTPHUIIOKESHHOM
CHJTBI»
21 SBnenue tarorenus. Cuna
TSOKECTH
CBsI3b MEX/Ty CHIIOH TSHKECTH
u maccoil Tena. Bec tena. bubmorexa LIOK
22 " https:/m.edsoo.ru/ff0al
Pemrenne 3amau no teme "Cuna 778
TsDKecTH" T
Cuta TSHKECTH Ha IPYTrux bubnuotexa [JOK
23 anetax. Gusznueckue https:/m.edsoo.ru/ff0al
XapaKTEPUCTUKU TUIAHET 502
bu6mmoreka [JOK
24 N3mepenue cui. Jlunamomerp https://m.edsoo.ru/ff0al
8cc
bu6mmoreka [IOK
25 Bec tena. HeBecomocts https://m.edsoo.ru/ff0al
178
CnoskeHne IByX CHll,
Har aBJIeHIbe))ZXno OJIHOM Enbmaorexa IIOK
26 pas. . https://m.edsoo.ru/ff0al
npsMoii. PaBHoneicTByroas 70
CHJI T
27 Pemenue 3a1au o teme
"PaBHonelcTBYIOIIAs cuit'”
Cuna TpeHus u e€ BUIbI bubmorexa [IOK
28 P ) https://m.edsoo.ru/ff0al
Tpenue B mpupose U TEXHUKE b9c
JIaGopatopHas paboTa bubnuorexa [IOK
29 «M3y4eHne 3aBUCHMOCTHU CHITBI https:/m.edsoo.ru/ff0al
TPEHUSI CKOJIBKEHHUS OT CUJIBI cc8



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8

JIABJICHUS U XapakTepa
COIIPUKACAIOIUXCS
MIOBEPXHOCTEI

Pemenue 3a1ay Ha

30 OTIpe/IeTICHNE
PaBHOAECUCTBYIOLIEH CUIIBI
Pemienue 3aa4 no remam: Butmotexa LIOK
31 «Bec Tenay, «I'paduyeckoe https://m.edsoo.ru/ffoal
n300pakeHue cuiny, «CHITbDy, d4e0
«PaBHOIEHCTBYIOIIAS CUIDY -
KounTponbnas pabota no
TemaM: «MexaHndecKoe
32 NIBIOKEHHeY, «Macca,
IJIOTHOCTBY, «Bec Tenay,
«['padmyeckoe n3o0pakeHne
cry, «CHIBI»
Hasnenune. CiocoObl bubnuotexa [JOK
33 YMEHBIICHUS M YBEIHIEHUS] https://m.edsoo.ru/ff0a2
JIaBJICHUS 0ab6
JlaBieHue raza. 3aBUCUMOCTh bubnuorexa [JOK
34 JABJIEHUS ra3a oT 00bEMa, https://m.edsoo.ru/ff0a2
TeMITEpaTypbl 376
[lepenaua naBneHus Hudposas nadopaTopust
TBEPJBIMH TEIAMH, brbmotexa LIOK Releon garuuk
35 https://m.edsoo.ru/ff0a2
JKHIKOCTSIMU U ra3aMH. 3aKOH 5h0 nasiennal Oxlla
ITackamns —
JlaBiieHHe B YKUKOCTH U rase, bubmuoreka [{OK
36 BBI3BAHHOE JIEHCTBUEM CHUJIBI https://m.edsoo.ru/ff0a2
TSDKECTH 718
Pemenne 3agad no teme bu6mmoreka [JOK
37 «JlaBJeHue B )KUIAKOCTH U https:/m.edsoo.ru/ff0a2
rase. 3axkoH Ilackais» 826



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826

bubmunoreka LIOK

38 Coo0uIaronmecs cocysl https://m.edsoo.ru/ff0a2
970
bu6mmoreka [JOK
39 I'mapaBianyeckuii mpece https:/m.edsoo.ru/ff0a3
136
40 Masnowmerpel. [lopmseBoi
KMAKOCTHBIN HacoC
bu6mmoreka [JOK
41 A..TMOC(bepa 3eMITH 1 IpHIHHEL https://m.edsoo.ru/ff0a2
e€ CyIIecTBOBaHHUS b5a
bu6mmorexa [JOK
42 Bec osayxa. Arwocgeproe https://m.edsoo.ru/ff0a2
JaBJICHUE
b5a
N3mepenue atmochepHOTro bubmmorexa ITOK
43 p p https://m.edsoo.ru/ff0a2
nasyienust. OneiT Toppuyenu das
3aBHCUMOCTb aTMOC(HEPHOTO bubnuotexa [JOK
44 JIABJIEHUS OT BBICOTHI HAl https://m.edsoo.ru/ff0a2
YPOBHEM MOPSI fc4
bapomeTtp-anepown. bubnuoreka [IOK
45 AtmocepHOE IaBiIeHre Ha https:/m.edsoo.ru/ff0a2
pPa3IMYHBIX BBICOTAX fcd
Pemenue 3agau mo teme "
46 "
ATtMocdepHoe aBieHue
JlelicTBHE )KMAKOCTH U raza Ha bubmuoreka [{OK
47 HOTPYKEHHOE B HHUX TEJIO. https:/m.edsoo.ru/ff0a3
ApxumenoBa cuiia 276
JIaGopatopHas paboTa
«Ornpenenenne bubnuorexa LIOK
48 BBITAIKHABAIOLIEH CHUJIBIL, https:/m.edsoo.ru/ff0a3
JIEMCTBYIOLIEN HA TEJIO, 3fc

TIOTPYKEHHOC B JKUAKOCTbH»



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc

JlaboparopHas paboTa 1o Teme

«MccnenoBanue 3aBUCHMOCTH bubmunorexa LIOK
49 Beca TeNa B BOJIE OT 00bEMa 1 https://m.edsoo.ru/ff0a3
MOTPYKEHHOM B KUJIKOCTh 514
YacTH TeJIa
bubnuoreka IIOK
50 [TnaBanue Ten https://m.edsoo.ru/ff0a3
a%6
JlabopaTtopHnast pabota
"KoHcTpynpoBaHue apeomMeTpa
o1 WM KOHCTPYUPOBAHUE JIOJIKU 1
U OIIpeJieIeHue e€
rpy30M0IbEMHOCTH "
Pemenne 3amad 1mo reMam:
«IlnaBanue CynoB. bubnuotexa [JOK
92 BosayxomnnasaHue, https://m.edsoo.ru/ff0a3
«JlaBneHnE TBEPABIX T, 654
JKUIKOCTEN U ra3oBy
KonTtponpHas padoTa 1mo teme
53 «JlaBIieHnE TBEPIBIX TET,
JKHUJIKOCTEH 1 Ta30B»
bu6mmoreka [JOK
54 Mexannyeckas pabora https://m.edsoo.ru/ff0a3
f82
bubmuoreka [IOK
MomtHocts. EauHutibl
95 Hl S https://m.edsoo.ru/ff0a3
MOITHOCTH
f82
Ypok-uccnenosanue "Pacyér
56 MOIIIHOCTH, Pa3BUBAEMOM IIpU 1
nmogbEMe Mo JecTHHIE"
57 [Ipocteie Mexanu3mel. Peryar.
PaBHOBecuHe cui Ha pbryare
58 Pelyaru B TeXHHKE, OBITY U 0.5 bubmuoreka [IOK



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

npupoze. Jlaboparopras
pabora «MccrnenoBanue
YCJIOBHIA paBHOBECHUS PhIYara

https://m.edsoo.ru/ff0a4
78e

Pemenne 3agau no teme bubmuoreka IIOK
59 «YCnoBus paBHOBECHS https:/m.edsoo.ru/ff0a4

phbIyara» 8a6

Koaddumment monesnoro

JNEUCTBUS MEXaHU3Ma.
60 Jla6oparopuas paGoTa 0.5

«M3mepenne K11/ HaknoHHON

IJTOCKOCTHY

Pemrenue 3agad mo reme bubmmorexa HOK
61 " " https:/m.edsoo.ru/ff0a4

PaboTa, momHoCTh, KI1/], 48

Mexanuveckast SHEPTHsL. bubnuotexa [JOK
62 Kunernueckas u https://m.edsoo.ru/ff0a4

NOTEHUHUAIIbHAS SHEPT U 252

3aKOH COXpaHEHHUS bubmmorexa LIOK
63 . https:/m.edsoo.ru/ff0a4

MEXaHUYCCKON SHEPIUr 360

Y POK-9KCIIEPUMEHT I10 TEME

"DKCcnepUMEeHTAIbHOE

oTmpe/e/ieHue U3MECHEHUS
64 KHHETUYECKOH U 1

MOTEHIMATBHOM SHEPTUH MIPH

CKaTBIBAaHHUH TeJa 10

HaKJIOHHOM IIOCKOCTH"

KonTtponsHas paboTa 1o teme
65 «PaboTa 1 MOILIHOCTb.

OHeprus»

Pe3zepsHblii ypok. PaboTta ¢ bubnuorexa [IOK
66 TEKCTAMH I10 TEME https:/m.edsoo.ru/ff0a4

"MexaHnndeckoe IBUKeHuE" ee6



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6

67

PesepHblii ypok. Pabora c
TeKcTamu 1o Teme "JlaBneHne
TBEPABIX TEN, )KUAKOCTEU U
ra3os"

bubmunorexa LIOK
https://m.edsoo.ru/ff0a4
ffe

68

PesepBHblit ypok. Pabota ¢
Tekctamu 1o Teme "Padora.
MormtHocTh. DHEprus"

OBILEE KOJIMYECTBO HACOB IIO
[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE JlaGopatopHoe
Ne T Konrtpo | Ilpaktu Mara uugpoBbie o0opy1oBaHue
/i €Ma ypoxa Bcero | JabHBIE yecKHe u3y4YeHHusl | oOpa3oBaTesIbHbIE «To4xu pocray
padoTbl | padoThI pecypchbl
OCHOBHBIE MOJIOKEHUS Hugposas
1 MOJIEKYJISIPHO- 1 bubnuoreka [IOK naboparopusi Releon ¢
KMHETHYECKON TEOPHH U UX https://m.edsoo.ru/ff0a5256 JATYHKOM
OTIBITHBIC TIOITBEPIKICHUS TEMIIEpaTypbl
2 Macca u pazmep aToMOB U 1
MOJIEKYJT
3 Moﬂe:i TB?;JZZ%O’% oro 1 bu6mmoreka [JOK
MKHJIKOTO U T HOT
8 o P https://m.edsoo.ru/ff0a540e
COCTOSIHUII BellecTBa
OO0bscHeHne CBONCTB
TBEPJIOTO, KUJIKOTO U
4 ra3o00pa3HOro COCTOSIHUM 1
BEII[ECTBA HA OCHOBE
TMOJIOKEHU I MOJIEKYIISIPHO-
KMHETUYECKOU Teopuu
5 Kpucrannmyeckue u 1 bubmmoreka [IOK
aMmopdHBbIC TeIa https://m.edsoo.ru/ff0a5800
CmauuBaHue u
6 KaIMWUIIPHOCTb. 2 bubmmoreka [IOK
[ToBepxHOCTHOE https://m.edsoo.ru/ff0a5530
HaTSDKEHUE
7 TemnoBoe paciupeHue u ) bubnuoreka [IOK
coKaTHe https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b 1

TEMIICPATypPhI CO



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

CKOPOCTBIO TCILJIOBOT'O
JABHKCHUS 4aCTHUI]

Buytpennsist sHeprus.

bu6mmoreka [JOK

9 CnocoObl M3MEHEHUS
BHYTPeHEHEH SHEpTHH https://m.edsoo.ru/ff0a5c60
bubauoreka [IOK
10 Bup! Teronepenaun H
https://m.edsoo.ru/ff0a6412
VYpok-koHpepeH1us
"IIpakTnueckoe
1 HCIIOJIb30BaHUE TETIOBBIX bu6mmoreka [JOK
CBOIICTB BEIIECTB U https://m.edsoo.ru/ff0a65c0
MaTEPHAJIOB B IEJISIX
sHeprocoepexkeHus "
12 KoanuecTBo TEMIOTHI. bu6mmorexa [JOK
V nenpHas TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHUE TETIIOBOTO Bu6morexa LIOK
13 6ananca. TeriooOMeH u
TEIIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTopHas paboTa Hudposas
1 I;ICCHG%IOI?HHG SIBJICHHSA Bubnuoreka [JOK naboparopust Releon ¢
TEIJI000MEHA TIPH
CMOLIHBAHMIL XOI.])IOL[HOﬁ u https://m.edsoo.ru/ff0a6a98 MaTINKOM
. TEMIIEPATYPBI
ropsiyeit Bojp1" patTyp
Pacuer koauuecTBa
TEIUIOTHI, HEOOXOAUMOTIO
15 JUTsl HAarpEeBaHMS Tella U
BBIICTISIEMOTO MM MIPU
OXJIXK IEHU U
Hudposas
16 {Ioa6opaTopHa;1 pabora . bubnmoreka [IOK naboparopust Releon ¢
MpeeieHne yaenbHON

TEIUIOEMKOCTH BelecTna"

https://m.edsoo.ru/ff0a6bb0

JaTYNKOM
TeMIIepaTypbl



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0

17

OHeprus TOIUIUBA.
YaenpHas Temiora
CrOpaHus

bu6muorexa [JOK
https://m.edsoo.ru/ff0a7b5a

18

IInaBnenne u
OTBEpJICBaHUE
KPUCTALTUYECKUX TEJL.
ViaenpHasg TEnaoTa
IUIaBJICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a71d2

19

JlaGoparopnast pabota
"Onpenenenue yaeiabHOM
TEIUIOTHI IUIAaBJIEHU JIbaa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a72fe

Hudposas
naboparopust Releon ¢

JATYUKOM
TeMIepaTypbl

20

[TapooOpazoBanue u
KoHJieHcanus. Mcnapenue

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a740c

21

Kunenune. YaennHas
TEIUIOTa MapooOpa3oBaHMs
1 KOHJICHCAIUU.
3aBUCHUMOCTb TEMITEpaTypPhl
KHUIIEHUS OT aTMOC(HEpHOro
JaBJICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a786¢

Hudposas
naboparopust Releon ¢

JaTYUKOM
TeMIepaTypbl

22

Bnaxxnocts Bo3myxa.
JlaGopaTtopHnas paboTa
"OnpeneneHue
OTHOCHUTEJILHOM BIIAYKHOCTH
BO3IyXa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1au Ha
OTIpe/IeIIeHNE BIAKHOCTH
BO3JIyXa

24

[TpuHIMIBI pabOTHI
TEIUIOBBIX IBUTATENIEH .
[TapoBas TypOuHa.
JIBurarenb BHyTPEHHETO



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

CrOpaHus

25

KII[ TermoBoro

nBurarens. TemioBbie
ABHUTATCIIN U 3alllUTa
OKPYKAIOIIEN Cpeapbl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUsI U
IIpEBpaICHUs SHEPIUU B
TCIJIOBBIX IMpOoLeccax

27

ITonroroBka K
KOHTpPOJIbHON padoTe 1o
Teme ""TennoBkle SIBJICHHS.
W3meHeHne arperaTHbix
COCTOSTHMH BemiecTBa'

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponsnas padbota no

TeMe "TeIuIoBEIE SIBICHUS.

N3MeHeHune arperaTHbIix
COCTOSIHMH BeriecTna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus ten. J[pa
poJa AIEKTPUICCKUX
3apsIoB

30

Ypok-uccrenoBanue
"DnexkTpu3zanus Ten
WHAYKIUEN U pU
COINPUKOCHOBEHHUH"

31

BsaumoneiictBue
3apsKEHHBIX TEN. 3aKOH
Kynona

bubmuoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTPUUECKOE TIOJE.
HarmpskeHHOCTB
JJIEKTPUYECKOTO ITOJIS.
[IpuHimn cynepno3suumn
AIEKTPUUECKUX MTOJIEH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

33

Hocwurenn snextpudecknx
3apsA0B. DJIEMEHTapHbIN
3apsan. CtpoeHue atoma

34

[IpoBoaHMKH 1
JTURJICKTPUKHU. 3aKOH
COXpaHEeHUsI
AIIEKTPUUYECKOTO 3apsizia

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8ef6

35

Pemrenue 3amag Ha
IIPUMEHEHHE CBOWCTB
IEKTPUUYECKUX 3aPsI0B

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a90cc

36

DNEKTPUIECKUH TOK,
YCIIOBUS €0
CYIIECTBOBAHWSI.
Hctounuku
ANEKTPUIECKOTO TOKA

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a95a4

37

JIeCTBUS 3IEKTPUUECKOTO
TOKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a96b2

38

Ypoxk-uccinenoBanue
"JleiicTBHE
AIIEKTPHUYECKOTO TIOJIS Ha
MIPOBOJTHUKHU U
JIUBJIEKTPUKH"

39

DNEeKTpUYECKUI TOK B
MeTaax, JKUAKOCTIX U
razax

bubmuoreka [IOK
https://m.edsoo.ru/ff0a9838

40

DnekTpudeckas 1enb U e
COCTaBHBIE YaCTH

41

Cuna Toxka. JlaboparopHas
pabota "M3mepeHnue u
PETYIMPOBAaHUE CUIIBI
ToKa"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8bd6

Hudposas
naboparopust Releon ¢

JaTYMKOM TOKa

42

DnexTpuieckoe

0.5

bub6munorexa [IOK

[Mudposas



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

HanpsbkeHue. BonbTMerp.

https://m.edsoo.ru/ff0a9el14

nabopatopus Releon ¢

Jlaboparopnast pabota JATYNKOM HANPSHKEHUS
"N3mepenue u
perynupoBaHue
HanpsoKkeHus"
43 CormpoTusieHne Bu6moreka [[OK
gggsgf;?;';e]ieeﬁ:;ia https://m.edsoo.ru/ff0aa738
JlaGopaTopras pabota Hudposast
"3aBUCUMOCTD naboparopust Releon ¢
a4 SJICKTPHHICCKOrO Bbu6mmoreka IIOK JaTYMKOM TOKA
E;ggg;ﬁi?ﬁero — https://m.edsoo.ru/ff0aa738 HaIPSHKEHUS
TUTOIIIA]TA TIONIEPEYHOTO
ceyeHus U marepuana"
3aBHCUMOCTb CHJIBI TOKA OT BuGnuorexa [IOK
45 E;E%’fl}gsff;ﬁiiio}l Owma https://m.edsoo.ru/ff0aad4a
JlaGopaTopHnast pabota Hudposas
"UccnenoBanue naboparopust Releon ¢
45 3aBUCHMOCTH CUJIBI TOKA, Bu6smorexa [[OK JATYMKOM TOKA U
g?::fﬁ;:;ﬁi }II);?IHCTOP, https://m.edsoo.ru/ff0aa04e HATIPSDKCHS
pe3rcTopa v HaIpsHKEHUS
Ha pesucrope"
Hudposas
[TocnenoBarensHOE U naboparopus Releon ¢
47 NapauIEIbHOE COETMHEHUS
JTATYNKOM TOKA U
TPOBOJIHITKOB HaPSHKCHUS
JlaGoparopHas pabota [Tudposas
48 "ITposepka mpaBuia bub6morexa IIOK naboparopust Releon ¢
CJIOKEHMS HAIIPSKEHU N https://m.edsoo.ru/ff0aaa58

IIpH IMOCJICAOBATCIILHOM

JaTYUKOM TOKa U



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58

49

COCOAMHCHHNHU IBYX HaIIPsKCHU A
pe3ucropos"
JlaGoparopnast pabota [udposas

"[IpoBepka npaBuiia yist
CHJIBI TOKA IIPU
napajuieIbHOM
COEIMHEHUU PE3UCTOPOB"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aadle

naboparopust Releon ¢
JaTYUKOM TOKa U
HaIIPsOKCHU A

50

Pemrenne 3ana4 Ha
npuMeHeHue 3akoHa Oma
IUTSL Pa3ITTIHOTO
COCANHCHUA ITPOBOAHUKOB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aaf8a

51

Pa6ota u MoutHOCTH
AIIEKTPUUECKOTO TOKA.
3akoH J[xoyns-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab124

Hudposas
nabopatopust Releon ¢

JaT4YUKOM TOKa U
HaIIPsOKCHUA

52

JlaGopaTtopHnast pabota
"Onpenenenue paboThl 1
MOIIIHOCTH
AIEKTPUYECKOTO TOKA"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab3e0

Hudposas
nabopatopus Releon ¢

JaTYMKOM TOKa U
HaIIpsOKCHU A

53

DNEeKTPUYECKHE IENH 1
MOTpeOUTENN
ANEKTPUIECKON YHEPTUH B
obITy. KopoTkoe
3aMbIKaHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab660

54

IloaroroBska k
KOHTPOJIbHOM paboTe 1o
TeMme "DIeKTpUUYEeCcKue
3apsiibl. 3apsLKEHHbBIE TeNa
U UX B3aUMOJICHCTBHSI.
[TocrositHHBIN
AIIEKTPUUYECKH TOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0abd2c

55

KonTtponsHas pabdora o

bubmunorexa [IOK



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

TeMme "DIEeKTpUYECKUe
3aps/pl. 3apsHKEHHBIE TeNla
Y UX B3aUMOJICUCTBUS.
IloctostHHBIN
AIIEKTPUUYECKHUI TOK"

https://m.edsoo.ru/ff0abea8

56

ITocTosTHHBIE MAarHUATHI, X
B3aMOJIEICTBUE

57

Ypoxk-uccnenoBanue
"N3yuenue nonen
HOCTOSHHBIX MATHUTOB"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac3d0

Hudposas
naboparopust Releon ¢

JaTYUKOM TOKa U
MAargmMTHOTO I10JIA

58

MarauTHOE TIoJIE.
MaruuTHOoE noJie 3eMIIH U
€ro 3HaueHue I )KU3HU
Ha 3emie

bu6mmorexa [JOK
https://m.edsoo.ru/ff0acOba

59

OnbIT Opcrena.
MarsuTHOE 1oJie
ANEKTPUIECKOTO TOKA
MarHuTHOE 10JIe KaTyIIK{
C TOKOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acld?

60

[Ipumenenne
AJIEKTPOMArHUTOB B
texuuke. JlaboparopHas
pabora "Usyuyenue
JEHCTBHSI MAarHUTHOTO
TMOJISI HAa MIPOBOJHUK C
TOKOM"

0.5

bubmuoreka [IOK
https://m.edsoo.ru/ff0ac74a

Hudposas
naboparopust Releon ¢

JaTYUKOM TOKa U
MardimMTHOI'O IIOJIA

61

ONeKTpoABUTATENb
MIOCTOSTHHOT'O TOKA.
Hcnonb3oBanue
JJIEKTPOJIBUraTeIed B
TEXHUYECKUX YCTPOUCTBAX
Y Ha TPaHCIIOpTE.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86c¢c



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

JlaGoparopHas paborta
"KoHcTpyupoBanue u
u3ydeHue paboTel
aJeKTpoaBUraress"

62

OnbiTel @apajes. 3akoH
3JEKTPOMArHUTHOM
nHyKuu. [ IpaBuio
Jlenna

63

DneKTporeHepaTop.
CriocoOslI nosryueHust
AEKTPUIECKON SHEPTUM.
DJIEKTPOCTAaHIIUM Ha
BO300HOBIISIEMBIX
HCTOYHHUKAX SHCPIruu

64

IloaroroBka x
KOHTPOJIBHOU paboTe 1Mo
Teme "DIEeKTpUIEeCKUe 1
MarHuTHBIC SBJICHUS"

65

KonTtponsHnas padota mo
Teme "DIeKTpUYecKue u
MAarHuTHBIE SBJICHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHeIii ypok. Pabora ¢
TEKCTAMH II0 TEME
"Tennoseie ABacHUT"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e

67

PezepBHbiit ypok. Pabota ¢
TEKCTaMHU I10 TEME
"[TocTostHHBII
ANIEKTPUUYECKHI TOK"

bubmuoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepHblit ypok. Pabora ¢
TEKCTaMHU IO TEME
"MarauTHbIe sBJICHUS"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

14.5



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoimmyecTBo yacoB 1 DJIeKTPOHHBbIE JlaGopatopHoe
ara
Ne Kontpo IpakTu uugpoBbie o0opy/I0BaHHE
Tema ypoka HU3Y4YeH T
n/n Bcero JBbHBIE YyecKue st oOpasoBareJIbHbIe «10YKHM pocTa»
padoTbI padoThI pecypchbl
1 MexaHan4decKoe IBIKEHIE. 1
MarepuaiibHas TOUKa
2 SHCEiMasTngza' 1 bubmmoreka [JOK
THOCUTEILHOCTH
https://m.edsoo.ru/ff0ad474
MEXaHWYECKOTO JBIKCHUS
3 PaBHOMEpHOE NTPSIMOTTUHEITHOE 1 bubnuotexa [IOK
NIBIDKEHIE https://m.edsoo.ru/ff0ad19a
HepaBnomepnoe
4 MPSIMOJIMHEWHOE IBUKEHHE. 1
CpenHsisi ¥ MTHOBEHHAsI
CKOPOCTh
5 Ilpamonureiinoe 1 bubnuoteka [IOK
ABHOYCKOPEHHOE IBHKEHHE.
p YCKop A https://m.edsoo.ru/ff0ad8d4
VYckopenue
CKOpOCTh MPAMOJMHEHHOTO
6 PaBHOYCKOPEHHOT'O JIBUIKEHHS. 1
I'paduk ckopoctr
JlaGopaTtopHas pabota Hudposas
"OnpezneneHue ycKOpeHus Tea Bu6muorexa LIOK nadopartopus Releon ¢
7 IIPH PaBHOYCKOPESHHOM 1 1
P p yerop . https://m.edsoo.ru/ff0adb18 AaTYNKOM YCKOPEHUA
JBHKCHUHN 110 HAKIIOHHOM
IUIOCKOCTH"
CBoOoaHOE MageHKeE Tell.
8 1
OmngbiTe! I"anuies
9 PaBHOMEpHOE NBIKEHUE TIO 1 bubmunorexa [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

okpyxxHocTH. [lepuon u
gacToTa oOparnienus. JinHeliHas
U yIJI0Basi CKOPOCTU

https://m.edsoo.ru/ff0ael76

10 LlenTpocTpemurensHoe
yCKOpEHHue
1 [MepBeiii 3akoH HeroToHa. bubmuorexa IIOK
Bexkrop cuiibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmmorexa IIOK
PaBHOzelCTBYIOIIAs c1ita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3axkoH HeroToHAa. bubnuoteka [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenne 3agau Ha bu6mmoreka [JOK
IIpUMEHEHNE 3aKOHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnuoteka [IOK
15 Cwuna ynpyrocrtu. 3akoH I'yka " HH reka L
https://m.edsoo.ru/ff0aeca2
16 Penrenne 3amau no teme «Cuia
YOPYTOCTH»
. JlaGopaTopHas paboTa Bu6anorexa LIOK
;ig;gz;i?slme KectrocTH https://m.edsoo.ru/ff0aee28
18 Cr1a Theris bu6mmoreka [JOK
p https://m.edsoo.ru/ff0af738
19 Pemenne 3aga4 mo teme «Cuia bubmorexa LOK
TPEHUSD» https://m.edsoo.ru/ff0afa26
2 JlaGopaTtopHas pabota Bu6morexa IJOK
Tg;f;fifgﬁ;ifi(?numma https://m.edsoo.ru/ff0af8be
Pemrenue 3agau o reme
bu6 OK
21 "3akonbl HetoTona. Cuna nomorexa [

ynpyroctu. Cuna TpeHus"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

Cuia TSHOKECTH U 3aKOH

22 BCEMHUPHOTO TATOTCHMUSL. Bbubmuotexa LIOK
Yckopenue cBOO0IHOTO https://m.edsoo.ru/ff0af044
MaJCHUS
Ypok-koHpepeHms
"JIBUKEHHUE TET BOKPYT

23 IPABUTAIMOHHOTO [IEHTPA
(Conneunas cucrema).
lanaktuku"

Pemenue 3agau o teme "Cuiia Bummorexa [TOK

24 TSOKECTU Y 3aKOH BCEMHUPHOTO
S — P https://m.edsoo.ru/ff0af5f8
[IepBas kocmuueckas Bu6miorexa [IOK

25 ckopocTh. HeBecomocTh 1
nep]zrpyaxn https://m.edsoo.ru/ff0af33c
PaBHOBecne mMaTepuaibHON ™

26 TO‘IKI/I.PA6COJ'IIOTH0 T?epzloe BuGanorexa LIOK
Teno. PaBHoBecue TBEpIOTO
Tea C 3a1<pennéHH0171‘poﬂcmo https://m.edsoo.ru/ff0afe36
BpaIlleHUs

27 MowmenT cuibl. LieHTp TsoxecTn
Pemenue 3aga4d mo teme Bu6muorexa LIOK

28 "M .

Tﬂ;;f;ﬁf cuibl. Hentp https://m.edsoo.ru/ff0b02b4
[TonroToBka Kk KOHTPOJIBLHON

29 pabore 1o Teme bubmuoreka [IOK
"MexaHn4ecKOe IBUKEHUE. https://m.edsoo.ru/ff0b0408
B3aumopeiicteue ten"

KonTponwsHhas padora o reme Bu6uorexa LIOK

30 "MexaHn4ecKoe JBUIKEHHUE.

B3aHMOHeﬁCTBHeﬂTeH" https://m.edsoo.ru/ffOb06ec

31 Nmmnynsce Tena. IMITynbC CHIIBL bubmuorexa LIOK



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

3aKOH COXpaHEHUs UMITYJIbCA.

Ypyroe u Heynpyroe
B3aUMOJICHCTBUE

https://m.edsoo.ru/ff0b07fa

32

Pewmrenne 3aay no teme
"3aKoH coxpaHEeHHUs uMIyJibca'

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b096¢c

33

Ypox-KoH(pepeHIus
"PeakTuBHOE IBU>KEHUE B
MIPUPOJIE U TEXHUKE"

34

Mexanundeckasi padota u
MOIITHOCTh

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0a84

35

PaboTa cuitel TsDKECTH, CHITBI
YIPYTOCTH U CUJIbI TPEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb0db8

36

JlabopaTopHas pabota
«Omnpenenenne pabOTHI CUITBI
TPEHHUsI IPU PaBHOMEPHOM
JBUKEHHUH TeJa I10
TOPU30HTAILHON
MTOBEPXHOCTU

37

CBs13b BHEPruU U PadOTHL
[ToTenumanbHas 3Heprust

38

Kunernueckas sHeprus.
TeopemMa 0 KWUHETUYECKOM
SHEpPrun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0c32

39

3aKkoH COXpPAaHCHUA OHCPI'UH B
MCXaHHUKEC

40

JlaGopaTopHas pabora
«3ydeHune 3aKoHa COXpaHEHUS
SHEPrUm»

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb12fe

41

KonebarensHoe JABMKCHHUEC U
€T0 XapaKTCPpUCTUKHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b1858

42

3aryxatomue KoieOaHusl.

bubmunorexa [IOK



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858

BeiHyX 1eHHBIE KOJIEOaHMS.
Pe3onanc

https://m.edsoo.ru/ff0b20f0

43

Marematnueckui u
MPY>KUHHBIA MasTHUKA

44

Ypok-uccienoBanue
«3aBHCUMOCTh TIepUoAa
KoJIeOaHUM OT )KECTKOCTH
IIPY>KUHBI X MAaCChI IPy3a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

Hudposas
naboparopust Releon ¢

JTATYMKOM YCKOPEHUS

45

[IpeBpaienne sHepruy npu
MEXaHUYECKUX KOIEOaHUIX

46

JlabopaTopHas pabota
«OmnpexaeneHne 4acToThl U
nepuoaa KojiebaHui
NIPY>KUHHOI'O MasiTHUKAa

bu6mmoreka [JOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTopHas paboTta
«IIpoBepka HE3aBUCUMOCTH
nepuoja KoyieOaHui rpysa,
MO/IBEIIIEHHOTO K HUTH, OT
Macchl rpy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

MexaHn4decKre BOJIHEI.

CBolicTBa MEXaHUYECKUX BOJIH.

[IpoonbHbIE U IOTIEpEYHbIE
BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHbepeHIHs
"MexaHn4ecKHe BOJIHEI B
TBEPIoM Tene. CelicMuyeckue
BOJIHBI"

50

3Byk. Pacnipoctpanenue u
OTpa)XCHHE 3BYyKa

o1

Ypoxk-ucciaenoBanue
"HaOmroieHre 3aBUCUMOCTHA
BBICOTHI 3ByKa OT YaCTOThI"



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKyCTUYECKUN PE30HAHC

53

Ypox-KoH(pepeHus
"VipTpa3Byk 1 HHQPA3BYK B
MIPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJIBHOU
pabote 1o Teme "3aKOHbI
COXpaHeHus. MexaHnyeckue
KoJieOaHus U BOJTHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTtposnphas pabora o reme
"3aKOHBI COXpAHEHUS.
Mexanuyeckue KoneOaHus 1
BOJIHBI"

56

DIJIEKTPOMArHuTHOE MOJIE.
DNEKTPOMArHUTHBIE BOJIHBI

bu6mmorexa [JOK
https://m.edsoo.ru/ffOb2abe

57

CBoIiCTBA ANIEKTPOMArHUTHBIX
BOJIH

58

VYpoxk-xkoHdpepenmus "[Ikana
AIIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue
AIEKTPOMArHUTHBIX BOJIH IS
COTOBOM CBs3U"

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2fe6

59

VYpok-uccnenoanue
"N3yueHue cBOMCTB
3JIEKTPOMArHUTHBIX BOJIH C
MIOMOIIIbIO MOOUIIBHOTO
Tenedona”

bubmuoreka [IOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3amau Ha
OMPEJIEIIEHNE YACTOThI U JTTUHBI
3IIEKTPOMArHUTHON BOJIHBI

61

DneKTpoMarHUTHasI PUPOJIa
cBera. CKOpOCTh CBETA.

bubmunorexa [IOK
https://m.edsoo.ru/ff0b31d0



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

BoiHoBEIE cBOMICTBA CBETa

62

Hcrounuku csera.
[IpssmosnHeliHOE
pacupoCTpaHEeHUe CBETA.
3armenust ConHua u JIyHsl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3658

63

3aKoH OTpaKEHHUS CBETA.
3epkaia. Pemenue 3amaq Ha
IIPUMEHEHNE 3aKOHA
OTpaXCHHSI CBETA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b38c4

64

[Ipenomnenue cBera. 3akoH
MPEJIOMJICHHUS CBETa

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb3aea

65

[TonHOE BHYTpEHHEE
OTPaKEHUE CBETA.
Hcnons30BaHue MOJTHOTO
BHYTPEHHETO OTPAKEHUS B
ONTHYECKUX CBETOBOIAX

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb3c5c

66

JlaGopaTopHas paboTa

"UccneqoBanue 3aBUCUMOCTH
yriia MpeoMIICHUS CBETOBOTO

Jyda OT yIJia IaJIieHus Ha
rpaHuiie "Bo3mayXx-cTekiao""

67

Ypok-koHpepeHIus

" cnoap30BaHUE MOJTHOTO
BHYTPEHHETO OTPa’KEHUSI:
CBETOBO/IbI,
OIITUKOBOJIOKOHHAS CBS3b"

68

JIun3el. OnTryeckas cuna
JIMH3bI

bubmuoreka [IOK
https://m.edsoo.ru/ffOb3f2c

69

IocTpoenue nzobpaxkeHuii B
JIMH3aX

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb444a

70

JIaGoparopHas paboTa
"Onpenenenne GOKYCHOTO

bubmunorexa [IOK
https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

paccTOsIHUA U ONITUYECKOMN
CHJTBI COOMPpATOIIEH JTMH3HI"

Ypox-KoH(pepeHus

71 "OnTHYECKUE JIMH30BbIC bubmmoreia LIOK
" https://m.edsoo.ru/ff0c0a7e

puOOpPHI

72 I'11a3 KaK onTuYecKas CHCTEMA. bubnuoreka [IOK
3peHue https://m.edsoo.ru/ffOb4684
VYpoxk-kordepennus "lepexTs

73 3penust. Kak coxpaHuTh
3penue"
Paznosxenue 6enoro ceera B

74 criektp. OnbiTel HeroTOHA. bubnuotexa [IOK
CroxeHune CrieKTpaIbHbIX https://m.edsoo.ru/ff0c0f4c
uBeToB. Jlucnepcus cera
JlaGopatopnas padota "OmbIThI
10 Pa3JIO’KEHUIO OENoro cBeTa

75 B CIIEKTP Y BOCIPHATHIO I[BETA bubnuoteka [IOK
MPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJI0/ICHUH Yepe3 I[BETOBbIC
¢bunbTpe"
Ypoxk-tipaktukyM "BosHOBBIE

76 CBOMCTBA CBETA: IUCIICPCHUS,
nHTepdepeHus u nudpakims”

77 OmnsiThl Pesepdopaa un bubnuoreka LIOK
IJIaHEeTapHas MOJIeJIb aToMa https://m.edsoo.ru/ff0c12a8

78 [Tocrynars! bopa. Monens
aroma bopa

- Hcnyckanue n nlgrnomeHHe Bu6morexa LIOK
CBCTA ATOMOM. RBAHTHI- https://m.edsoo.ru/ffOc144c
JIuneiyaThie CIIEKTPBI

80 YPOK-IIpakTUKyM bubmuotexa LIOK

"Habmto1eH1e CrieKTpoB

https://m.edsoo.ru/ff0c1550



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550

ucrnyckanus'"

. bubmorexa [JOK
81 PajoaKTHBHOCTS 1 e€ B https://m.edsoo.ru/ff0c1672
82 CtpoeHue aToMHOTO sifipa. bubnuoteka [IOK
Hyxnonnas moxneins https://m.edsoo.ru/ff0c18ac
83 PanmoakTiBHEIE IPEBpaIeHHSI. bubmorexa IIOK
N3oronsl https://m.edsoo.ru/ff0clal4
Pemenne 3a1aq mo teme: Bu6miorexa [IOK
84 "P
aﬂnoaKTHBH,,He https://m.edsoo.ru/ffOclb4a
TIpEeBpAICHUS
85 [epnon moypacmana
Ypox-koHpeperus Bu6miorexa [IOK
86 "PagroakTHBHBIC N3TYYCHUS B https://m.edsoo.ru/f0c2126
MPUPO/IE, MEIUIIMHE, TEXHUKE" T :
S nepnbie peakiuu. 3aKOHBI BuGanorexa LIOK
87 COXPAHCHIA 3apANIOBOTO 1 https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCEIT — :
83 DHeprus CBsI3U ATOMHBIX SIED. bubnuoreka [IOK
CBs3b Macchl U YHEPTUU https://m.edsoo.ru/ffOcld7a
89 Penrenue 3amad no reme
"SAnepusie peakuyun"
Peakuuu cunresa u genenus Bu6anorexa LIOK
90 |
éﬂep CTOMHMIH SHCEPTIH https://m.edsoo.ru/ff0c1e88
OJIHIIA U 3BE3]1
Ypok-koHdpepenuus "AnepHas
01 sHepreTuka. Jlencreus
PaaMOaKTUBHBIX U3TyYEHUI Ha
YKUBBIE OpPraHNU3MBbI"
[ToaroroBka K KOHTPOJILHOMU BuGnnorexa LIOK
92 paboTe 1o TeMe

"D1EKTPOMAarHUTHOE TOJIE.

https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
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DNEKTPOMArHUTHBIE BOJIHBI.
KBauroBrie aBienms"

Konrponbshas pabota o reme
"DJIeKTpOMarHUTHOE TIOJIE.

93
DNeKTPOMAar HUTHBIE BOJTHBI.
KBanToBbIe siBIICHUS"
gq | romtopenme, obodmiere. BuGmorexa [IOK
TOPHBI THI II
p" p P o " https://m.edsoo.ru/ff0c245a
Kypcy ""B3aumoencraue Ten
[ToBTOpEHue, 06o0IIeHNE.

05 Pemrenne pacueTHsIX u bubnuoreka [IOK
Ka4eCTBEHHLIX 3a/1a4 110 TEME https://m.edsoo.ru/ff0c2572
"TennoBsie mporecch”

[ToBTOpEeHnue, 0doOIIeHNE.

9% Pemrenne pacueTHsIX u bubnuoreka [IOK
Ka4eCTBEHHBIX 3a/1a4 10 TEME https://m.edsoo.ru/ff0c2a22
"KII/I TeroBeIX aBUrarencii'

[ToBTOpEeHUE, 0600IICHNME.

97 Pemenne pacyeTHbIX U bubnuoteka [IOK
Ka4yeCTBEHHBIX 3a]1a4 10 TEME https://m.edsoo.ru/ff0c2b30
"KII/ snexrpoycTtaHoBOK"

o8 gOgTOpeHI/IC, 060gHICHI/Ie. Bu6muorexa LIOK

e
a OpﬁTOPHH PabOTI H.(,) https://m.edsoo.ru/ff0c2c52
Kypcy "CBeToBbI€ SBICHUS
[ToBTOpEHUE, 060OIICHNE.

99 PaGota ¢ Tekcramu 1o Teme bubmuoreka [IOK
"3aKOHBI COXpaHEHUS B https://m.edsoo.ru/ff0c2d6a
MeXaHuke"

[ToBTOpenue, 060061IeHNE. Bu6anorexa LIOK

100 Pabora ¢ TekcTamu 1o Teme

" " https://m.edsoo.ru/ff0c2e82
Konebanus 1 BOJTHBI
101 [ToBTOpEenue, 060061IeHNE. Bubnmorexa [IOK

Pabota ¢ TekcTamu 1o Teme
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"CBeTOBbIE ABIIEHUS"

https://m.edsoo.ru/ff0c3044

[ToBTOpenue, oboOIICHNE.

Pabota ¢ Tekcramu 1o Teme
102 " 1
KBanToBas u anepHas
¢buzuka"
OBILEE KOJIMYECTBO HACOB IIO 102 97

[TPOTPAMME



https://m.edsoo.ru/ff0c3044
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