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1. NIMOSACHUTEJIBHASA 3AITUCKA
Pabouas mporpamma mo yueObHOMY mnpeamery «®Dusnka» Ha ypOBHE OCHOBHOTO OOILIEro

0o0pa3oBaHUs COCTaBJIeHAa Ha OCHOBE (peaepanbHOI pabodel mporpaMmbl MO y4eOHOMY MpenMeTy
«Du3nKa», TOJOKEHUN U TpeOoBaHMM K pe3ylbTaTaM OCBOCHHS OCHOBHOI 00pazoBaTelbHOMN
nporpammsl, npeacraBieHHbIx B @I'OC OOO, B coorBerctBuu ¢ Konuenmuen mnpenogaBaHust
yuebHoro mnpenmera «®Pusnka», a Takke ¢ y4€roMm (efepalbHOW HPOrpaMMbl BOCIIMTAHUS U
MOJUICKHUT  HEMOCPEJICTBEHHOMY TNPUMEHEHUIO TpU  pealu3alud  O00S3aTeNbHOW  YacTh
00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUsl.

Hesn 1 3a1a4m U3yyeHUs:

[enu nzydyenus pusuku:

—TIpuoOpeTeHNEe MHTEpeca M CTPEMJICHUS OOy4yaroluMxcs K HayyHOMY HM3YYEHHUIO IPUPOJIbI,

pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX

U TBOPYECKHUX CIIOCOOHOCTE;

—pa3BUTHE MPEICTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (HOPMUPOBAHHE UCCIIE0BATEIHCKOTO

OTHOLIEHHUSI K OKPYXKAIOLIUM SIBJICHUSIM;

—opMupoBaHUE HAYYHOTO MUPOBO33PEHUSI KaK pe3yIbTaTa H3yu4eHHUs: OCHOB CTPOCHUS MATEPHH

U GyHIaMEHTAIBHBIX 3aKOHOB

buzuky;

—opMupoBaHue NPeACTaBIECHUN O POIU PU3UKHU I pa3BUTHUS

JPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUI;

—pa3BUTHE MIPEICTABICHUNA O BO3MOXKHBIX chepax Oyayiiei npodeccuoHaTIbHON AeATeNbHOCTH,

CBSI3aHHOM C (PM3UKOMH, MMOATOTOBKA K JajbHEMIIeMy 00y4eHHIO B 3TOM HallpaBICHUH.

JocTmkenne 3TUX 1eJield Ha YpoBHE OCHOBHOTO 00111ero 00pa3oBaHusi 00€CIIeYnBaeTCS peIIeHUEeM

CIIEIYIOIINX 3a7a4:

—IpHOOpeTeHne 3HAHUH O JAUCKPETHOM CTPOEHHM BELIECTBA, O MEXAaHWYECKHX, TEIUIOBBIX,

AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

—TIpuoOpeTeHne YMEHUN OMHCHIBaTh U OOBSICHATH (PU3NYECKUE SIBJICHHUS C HCIOJIb30BaHHUEM

MOJIYYEHHBIX 3HAHUIA;

—OCBOEHHE METO/IOB PEIICHUS MPOCTEHINX pacu€THBIX 337a4 C MCIOJIb30BaHUEM (PU3HMUECKUX

MoJieJIei, TBOPUYECKUX U MPAKTUKO-OPHUEHTUPOBAHHBIX 33]1aY;

—pa3BUTHE YMEHMI Ha0Jt01aTh TPUPOJIHBIE SIBJICHUS U BBIIOJIHATD

OTBITHI, JIAOOpAaTOpHBIE pabOThl M HKCHEPUMEHTAIbHBIE HCCIEIOBaHMS C HCIIOJIb30BaHUEM

U3MEPUTENBHBIX PHUOOPOB;

—OCBOCHHE TPUEMOB paboThl ¢ HHPOpMANMEH (PU3MUECKOTO COJEPIKAHMS, BKIIOYAS

MH(OPMALIHIO O COBPEMEHHBIX TOCTHKEHUSIX



(bU3UKY; aHATTN3 U KPUTHYECKOE OIICHUBaHUE WH(OPMAIINH;
—3HAKOMCTBO cO cepamu mnpodeccuoHAIBHON NeATEIBHOCTH, CBSI3aHHBIMH C (DU3UKOW, H

COBPCMCHHBIMH TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHUXCHUAX (I)I/I3I/I‘-IGCKOI\/JI HAayKH.

XapakTepucTHKA NCUXOJOTHYECKUX MPEANOChUIOK K U3YUYEeHHUI0 MPeMeTa
00y4YaAOIUMHUCS:

Kypc ¢usuku — cucremooOpa3yroniiii A €CTECTBEHHO-HAyYHBIX Y4YEOHBIX IPEJIMETOB,
MOCKOJIbKY (pU3MUeCKHe 3aKOHBI JIeKaT B OCHOBE MPOILIECCOB U SIBJICHHM, M3y4aeMbIX XHUMUEH,
Ouonoruei, actpoHomueil u puznyeckoil reorpadueit. uszrka — 3TO NPEAMET, KOTOPBIN

HE TOJILKO BHOCHT OCHOBHOM BKJIa/I B €CTECTBEHHO-HAYYHYIO KAPTUHY MHPA, HO U MPEIOCTABIISET
HauOoJliee sCHbIe 00pa3Ilbl MPUMEHEHUSI HAYYHOTO METO/1a MO3HAHMS, T. €. CIloco0a MoTydeHus
JIOCTOBEPHBIX 3HaHUU 0 mMupe. Hakonen, ¢u3nka — 3T0 mpeaMeT, KOTOPbIi Hapsay ¢ ApyruMu
€CTECTBEHHO-HAYYHBIMU MpeIMeTaMH JOJDKEH JaTh IIKOJIbHMKAM MpEeACTaBlIeHUuE 00
YBIIEKATEIIbHOCTH HAYYHOTO WCCIICAOBAHHS U PAJOCTH CAMOCTOSITEIILHOTO OTKPBITUS HOBOTO
3HaHUSI.

Opna U3 MaBHBIX 33724 PU3NUECKOro 00pa30BaHUs B CTPYKType 0011ero o0pa3oBaHus COCTOUT
B ()OPMHPOBAHNHU €CTECTBEHHO-HAyYHON I'PaMOTHOCTH M MHTEpeca K HayKe Yy OCHOBHOM Macchl
oOydaromuxcsi, KOTopble B JajbHEiIIeM OyayT 3aHsAThl B CaMbIX pa3HOOOpasHbIX cdepax
nesitenbHOCTH. HO HE MeHee Ba)KHOM 3a/1a4eil sIBISIETCS BBISBICHHE W ITOATOTOBKA TATAHTIUBBIX
MOJIOJBIX JIIOAEH M TNPOJODKEHUs o00pa3oBaHus M JalbHeimeidl mnpodeccuoHanbHON
JeSITeIbHOCTH B 00J1aCTH €CTECTBEHHO-HAYUHBIX MCCIEIOBAHUN U CO3JaHUH HOBBIX TEXHOJOTHHM.
CoriacHO MPHUHATOMY B MEXIYHApOIHOM COOOIIECTBE ompeaeneHnto, «EcrecTBeHHO-Hay4YHAs
TPaMOTHOCTh — 3TO CIIOCOOHOCTH YeNIOBEKa 3aHMMAaTh AKTUBHYIO TPAXIAHCKYIO TO3UIUIO TIO
0O0IIeCTBEHHO 3HAYUMBIM BOIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMH HAayKaMH, U €ro TOTOBHOCTh
MHTEPECOBATbCS E€CTECTBEHHO-HAYYHBIMU HAeIMU. HayuyHO TpaMOTHBIN YENOBEK CTPEMHTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXKIEHUHM IPOOJIEM, OTHOCSIIUXCS K €CTECTBEHHBIM
HayKaM M TEXHOJIOTHSIM, YTO TPEOYeT OT HETO CIEIYIOINX KOMIIETEHTHOCTEH:

—Hay4YHO OOBSICHATH SIBJICHUS,

—OIICHUBATh U MOHUMATh OCOOCHHOCTU HAYYHOT'O UCCIIC0OBAHUS,

—HWHTEPIPETUPOBATh JaHHBIE W HCIOJIB30BaTh HAYYHBIC JOKA3aTeNbCTBA JUISL TONYyYCHHS
BBIBOJIOB.»

N3yuenne pu3nku cnocoOHO BHECTH pelIaroIInuii BKIal B JOPMHUPOBAHUE €CTECTBEHHO-HAYUYHOU

IPaMOTHOCTH O0YYarOLIHXCS.



MecTo B CTPYKTYype y4eOHOro IJiaHa:
B cootBerctBun ¢ ®I'OC OOO ¢usuka sBusieTcs 00sM3aTENbHBIM TPEIMETOM Ha YPOBHE
OCHOBHOTO 0011ero oOpa3oBanus. JlaHHas mporpamma mpeaycMaTpuBaeT u3ydeHue (Gpu3mku Ha
0a30BOM ypoBHE B 00BEMe 238 4 3a Tpu roga oOydeHus 1Mo 2 4 B HEJENIO B 7 U 8 Kjaccax | 1o 3
Y B HeJIeNo B 9 kiacce.

YMK:
[leppikun A.B. «®usuka» 7 k1., M: [Ipocsemienue,3-e usza, nepep., 2023
[Tepprmkun A.B. «®usuka» 8 k., M: [Ipocsemenue,3-¢ uza, nepep., 2023

[Tepbimkun A.B. «®@usukay» 9 ki., M: IIpocsemienune,3-e uszz, nepep., 2023

IMoaxoabl K 0TOOPY coAePKAHMSA, K OMPeIeJeHHIO IIJIAHUPYEMbIX Pe3yJbTAaTOB H K
CTPYKTYpe TeMATHYeCKOT0 NJIAHUPOBAHMA:
[Iporpamma ycTaHaBIMBaeT paclpeiesieHHe Y4eOHOro Marepuayia 1Mo TojaM oOydeHus (1o

KJI&CC&M), npeajaaract MnocjaeaoBaTCIbHOCTb U3YUCHUA TCM, OCHOBAHHYIO HA JIOTMKC PAa3BUTHUA
MMpEAMCTHOT'O COACPIKAHMUA 1 yqéTe BO3pPaCTHBIX 0COOEHHOCTEHN y4Jaluxcsi, a TAKKE TEMAaTHYCCKOC
IJIAHUPOBAHUE C YKA3aHUCM KOJIMYCECTBA 4YaCOB Ha H3YYCHHC KaXI0M TEeMBI M HpHMepHOfI

XapaKTePUCTUKOHN y4eOHOM IeATENbHOCTH yUalllUXCsl, peajiu3yeMol IPU U3YYEHUU ITUX TEM.

2. COIEPXAHHUE YYEBHOI'O IPEJIMETA

7 xknacc (68 4, 2 4 B HEZEINIO)
1. ®u3uka u e€ poJib B MO3HAHUM OKPYKAIOIIEr0 MUPa

®dusuka — Hayka o npupoze. Asnenus npupoasl. Gusznueckue sABICHUA: MEXaHUUYECKUE,
TEIJIOBBIE, YIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuyuHbL. M3Mepenue ¢usmueckux BenuuuH. @Dusznueckue TpUOOPHI.
[TorpemHocTs U3MepeHuii. MexxayHapoaHas CUCTEMA €IUHULL.

Kak ¢u3uka u apyrue ecTecCTBEHHbIE HAyKHU M3y4aroT npupofay. EcTecTBeHHO-HayYHBIH METOJ
MO3HAHUs: HAOJI0IeHNe, TOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIABH)KEHHE TUIIOTE3, SKCIIEPUMEHT 110
IIPOBEPKE THIOTE3, 00bsACHEeHUEe HabmonaeMoro siBieHus. Onucanue (QU3NUECKUX SIBICHHUH C
ITOMOIIBIO MOJIEIIEH.

Hemoncmpayuu:

1. MexaHnueckue, TENI0BbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHMS.

2. ®dusnueckue NpudOPbI U MpoLeypa IPSIMbIX U3MEPEHHU aHAJIOTOBBIM U IU(PPOBBIM MPUOOPOM.
Jlabopamopnwvie pabomovt u onvimul

1. Onpenenenue EeHbl JeIeHHs IIKAIbl U3MEPUTEIHHOT0 MpHoopa.

2. 3MepeHune pacCTOSHUM.



3. U3mepenne o0bEMa )XUAKOCTH B TBEPIOTO Tea.
4. OnpeneneHue pa3MepoB MaJIbIX Tell.

5. M3Mmepenue TeMiieparypbl IpU NOMOIIM )KUAKOCTHOTO TEPMOMETPA U AaTUYUKA TEMIIEPATYPBL.

2. [lepBoHayabHbIE CBEJeHHUS 0 CTPOCHHH BellecTBa (5 )
CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, 10Ka3bIBAIOLIUE JUCKPETHOE
CTPOCHHE BEILIECTBA.

JBrwxenne wyactul BemecTBa. CBA3b CKOPOCTH JABWKEHUS 4YacTUL C TeMIepaTypoil.
BpoynoBckoe nBmwkenue, muddysus. BzaummopaeicTBHe dYacTHIl BEUIECTBA: NPUTSHKECHUE H
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHHS BEILIECTBA: CTPOSHUE ra30B, )KUIKOCTEH 1 TBEPABIX (KPUCTATITUIECKHIX)
Tes. B3auMocBs3b MEKly CBOMCTBAMHU BELIECTB B PA3HBIX arperaTHbIX COCTOSHUAX U UX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu

1. Habmoienue OpoyHOBCKOTO TBUKEHHUSI.

2. Habmonenue nuddysuu.

3. HaOmonenue sBICHHA, OOBSCHSIONUXCS MPUTSHKCHHEM WIM OTTATKHBAHHEM YaCTHII
BEIIECTBA.

Jlabopamopuwie padomol u onvimul

1. Onenka auaMeTpa aToMa METOI0M PSJIOB (C UCIONIb30BaHKuEM (GoTorpaduii).

2. OnbITHI O HAOIIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHUIJI MOJIEKYJISIPHOTO MPUTSKEHHUS.

3. /IBM:keHHe M B3auMojeiicTBue e (22 4)

Mexannueckoe 1BuxkeHne. PaBHoMepHoe 1 HepaBHOMepHOe JaBrxkeHne. CkopocTb. Cpeansis
CKOPOCTh MpY HEPABHOMEPHOM JIBM>KEHUHU. Pacuér myTu U BpeMeHU JABUKEHHUS.

SBnenue nHepUMH. 3aKOH HHEpLUMH. B3aumoeiicTBre Ten Kak IpUuMHa U3MEHEHHUS CKOPOCTH
JIBUKEHMS Tel. Macca kak Mepa HHEpTHOCTH Tena. [ImoTHocTs BemecTBa. CBA3b MIIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BEMA BEIIECTBA.

Cwita Kak XapakTepHCTHKa B3auMoaercTBus Ten. Cuina ynpyrocty 1 3akoH I'yka. 3mepenue
CHJIBI C TIOMOILLBIO JTUHAMOMETPA. SIBJIEHNE TATOTEHMSI U cuila TshkecTH. Cuila TSKECTH Ha
apyrux iaserax. Bec tena. HeBecomocTs. CriokeHHe Cuil, HAIIPABJIEHHBIX 110 OJHOM MPSAMON.
PaBnonelictByromas cuit. Cuia TpeHus. TpeHne CKoJbKeHNs U TpeHUe MoKosl. TpeHue B
MIPUPOJIE U TEXHUKE.

Hemoncmpayuu



1. HaOmronenne MEXaHUYECKOTO IBKEHUS TEA.
2. 3mMepeHue CKOpOCTH MPSIMOJIUHENHOIO JBUKEHHUS.
3. HabnroeHue siBIEeHUS MHEPLIUH.
4. HabnroieHrne n3MEHEHHUsl CKOPOCTH MPHU B3aUMOJICHCTBUH TEJl.
5. CpaBHeHHUE Macc MO B3aUMOJECHCTBUIO TEJl.
6. CnoxeHue cuil, HalpaBJIEHHbIX 110 OJHON MPSIMON
Jlabopamopuwie pabomol u onvimul
1. Onpenenenne CKOPOCTH PaBHOMEPHOTO JIBIKEHUS (IIaprKa
B ’KHJIKOCTH, MOJIEJIU JIEKTPUIECKOTO0 aBTOMOOWJIS U T. I1.).
2. Onpenenenne cpeHEN CKOPOCTH CKOJIBKEHHs OpycKa Wi HIapuKa 110 HAKIIOHHOM
IJIOCKOCTH.
3. Onpenenenue MIOTHOCTU TBEPIOTO Tena.
4. OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsbKeHUS (AeopMaliin) mpyKUHbI OT
IIPUIIOKEHHOM CHJIBI.
5. OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHUS OT CHJIbI IaBJICHUS U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.
4. JlaBjieHue TBEPABIX TeJl, ;KUAKOCTEN U ra30oB (23 1)
Hasnenue. CriocoObl YMEHBIICHHUS W YBEJIWYCHHUs daBieHHs. [[aBneHue raza. 3aBHCHUMOCTH
JaBJIeHUs ra3a oT 00bEMa, TEMIIEpPaTypBhl.
[lepenaua naBneHus TBEPABIMH TE€JIAMHU, KUIKOCTIMHU U Fa3aMH.
3akon [lackans. [THeBMaTH4eckre MalIUHBL. 3aBUCHUMOCThH JABJICHUS KUIAKOCTH OT TIyOHHBI.
I'unpocratnueckuii napanoke. Coobmmaromuecs cocynpl. ['uapaBinueckie MeXaHU3MBI.
Atmocdepa 3emiu u atmochepHoe AaBieHue. [[puuuHbI CyliecTBOBaHUS BO3AYITHON 000I0UKH
3emin. OnbiT Toppuuenu. M3mepenue armochepHoro naBieHus. 3aBUCUMOCTb aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl ans usmMepeHus
aTMOC(hEepHOTO JTaBJICHHUS.
JleticTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJl0. BeiTanmkuBaromas (apxuMe10Ba) Cuia.
3akoH Apxumena. [InaBanue te.
BosnyxomuaBanue.
Hemoncmpayuu
1. 3aBHuCHMOCTB JaBiIeHUS ra3a OT TEMIIEPATYPBI.
2. Ilepenaya naBiaeHMs )KUJKOCTBHIO U Fa30M.
3. Cooburaromuecst cocypl.
4. I'mapaBnudecKuil mpecc.

5. [IposiBnenue aecTBust aTMOCHEPHOTO TaBJICHHS.



6. 3aBUCHMOCTD BBITATKHUBAIOIICH CHIIBI OT 00bEMA MOTPYKEHHOMN

YacTH TeJla U TUIOTHOCTH SKUIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLIEH CUJIBI BECY BHITECHEHHOM JKHJIKOCTH.

8. YcioBue IMaBaHMs TeJl: IJIABAHWE WJIM MOTPYKEHUE TEel B 3aBUCUMOCTH OT COOTHOLICHUS
IJIOTHOCTEN TeNa U )KUJIKOCTH.

Jlabopamopuvie pabomol u onvimul

1. MccnenoBanue 3aBUCHMOCTH Beca Tesa B BOJE OT 00bEMa MOrpy:KEHHON B KHUJIKOCTb YaCTH
Tena.

2. OnpeneneHre BhITAJIKUBAIOILEH CHIIbI, JEHCTBYIOLIEH HA TEJIO, MOTPYKEHHOE B )KUIAKOCTb.

3. TlpoBepka HE3aBUCHUMOCTH BBITAIKUBAIONICH CHIIBI, JCHCTBYIOMICH HA TEJIO B JKUIKOCTH, OT
Macchl Tela.

4. OnsIThl, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD BBITAJKUBAIOLIEH CUIIbI, AEHCTBYIOLIEH Ha TEJO B
KUAKOCTU, OT 00BbEMA MOTPYKEHHOM B )KUJKOCTh YACTH T€Ja U OT IJIOTHOCTH KUAKOCTH.

5. KouctpyupoBanue apeomeTpa WM KOHCTPYHMPOBAHHME JIOJKHM U OIpEAcieHHe eé
Ipy30I10ABEMHOCTH.

5. Padora u MoIHOCTB. JHeprus (9 4)

Mexanundeckas pabora. MOIIHOCTb.

[IpocThie MeXaHU3MBI: pbIuar, 0J0K, HAaKJIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBECHS phIvara.
[TpumeHeHue mpaBuiia paBHOBECHS pblyara K 0J10Ky. «3050Toe npaBuiio» Mexanuku. KIT/{
MPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckas sHeprusi. Kunernueckas u noreHuuanbHas sHeprus. [IpeBpamienue olHOro
BHJIa MEXaHUYECKOMN YHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTHH B MEXAHUKE.
Hemoncmpayuu
1. [IpuMepsl MPOCTBHIX MEXAaHU3MOB.

Jlabopamopuvie padomol u onvimul

1. Onpenenennie paboThl CUIIBI TPEHUS TIPU PABHOMEPHOM JIBHYKCHHUH TeJIa 10 TOPU30HTATHHOM
MTOBEPXHOCTH.

2. UccnenoBanue ycioBUid paBHOBECHUS phluara.

3. Usmepenne KII/] HakTOHHOM MJIOCKOCTH.

4. 3y4yeHune 3aK0OHa COXPAHEHUS MEXAaHUYECKOW SHEPTUH.

8 knacc (68 4, 2 4 B He1e10)

6. TemioBblie ABJCHUSA



OCHOBHBIE TOJIOKEHHSI MOJICKYJISIPHO-KUHETHYECKOW TEOPUU CTPOEHHUs BemiecTBa. Macca u
pa3Mepbl aTOMOB M MOJIEKYI. OMBIThI, TOATBEPKIAIONINE OCHOBHBIE MOJIOKEHUS MOJIEKYJISPHO-
KUHETUYECKON TEOPHH.

Monenu TBEPAOro, XKUAKOTO M raz000pa3HOro COCTOSHMI BemlecTBa. Kpucraminueckue u
amop¢usbie Tena. OObsICHEHHE CBOWMCTB ra3oB, )KUIKOCTEH U TBEPBIX TNl HA OCHOBE MOJIOKEHUHN
MOJICKYJIIPHO-KMHETUYECKOW Teopuu. (CMadyuMBaHWE M KanWwUIApHbIE siBieHUs. TeruioBoe
pacUIMpEeHHE U CXKaTHE.

Temneparypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEILUIOBOTO ABUKEHUS YaCTHLI.

Buytpennsis sHeprus. CrnocoObl HM3MEHEHHs] BHYTPEHHEH OSHEpPruu: TeIulonepenadya u
coBepItieHre padboThl. BUIBI TETUIONEpEaun: TEIIONPOBOAHOCTE, KOHBEKITUS, H3ITYICHHUE.

KonuyectBo TemnoTel. VYienbHas TEIUIOEMKOCTh BeEIIECTBA. 1eMIO0O0MEH U TEIJIOBOE
paBHOBecHe. YpaBHEHHUE TEIIOBOro OanaHca.

[InaBneHue M OTBEpJEBAHME KPUCTAUIMYECKUX BEIIECTB. YIE€JbHAas TEIUIOTA IUIABJICHUS.
[Tapoo6pa3zoBanue u konaeHcamus. Mcnapenue. Kunenue. Y nenbHas Teriora napooOpa3oBaHus.
3aBUCHMOCTh TEMIIEPATypPhl KUIICHUS OT aTMOC(EPHOTO JTaBIICHUSI.

BnaxuocTs Bo3ayXa.

OHeprus TOIUIMBA. Y IeJbHas TEIJIOTa CTOPAHUSL.

[Tpuntumne! padoTs! TeroBbix ABurarenei. KITJ remioBoro aBurarens. TemioBbie NBUTraTeIu u
3al[UTa OKPYKAIOIIECH CPEabI.

3aKOH COXpaHEHUs U MPEBPAILECHUS SHEPTUH B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu

1. HaGmronenne OpOyHOBCKOTO JBHKEHUS.

. Habmonenue nuddysum.

. Habmroienue siBieHuit cMauMBaHUsI U KaMWJUTSIPHBIX SBICHUH.

. Habmroienue TemnoBoro pacivpeHus Ted.

. I3menenue naBneHus ra3a mpu M3MEHEHHH 00bEMa M HArPEBAHUH WITH OXJIAKICHHH.
. [IpaBunia u3mMepeHus TeMrnepaTypebl.

. Buzasl Tenonepenaun.

. OXJ'Ia)KI[eHI/IC IIpu COBCPUICHUHN pa6OTLI.

O 00 I O W B~ W DN

. HarpeBanue mipu coBepiiieHnn padOThI BHEIITHUMU CHUIIAMH.
10. CpaBHeHME TEIUIOEMKOCTEN Pa3IUYHBIX BELIECTB.

11. HaOmronenue KUIIEHHU.

12. HabGnrofeHre MoCTOSIHCTBA TEMIIEpaTyphI MIPH TIABJICHHH.
13. Moxenu TeImI0BbIX IBUTATENICH.

Jlabopamopnuvie pabomovt u onvimul



1. OnbITEI MO OOHAPYKEHUIO JEHCTBUS CHIT MOJICKYJIIPHOTO TTPUTSHKCHUSI.

2. OnbITHI MO BBIPALIMBAHUIO KPUCTAJUIOB [TIOBAPEHHOM COM MM caxapa.

3. OnbITHI 10 HAOTIOCHHUIO TETUIOBOTO PACIIMPEHHUSI TA30B, )KUIKOCTCH U TBEP/IBIX TEIL.

4. OnpeneneHue NaBieHMs Bo3AyXa B OaJlJIOHE MINPUIIA.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3/IyXa OT ero 00bEMa U HarpeBaHus HITU
OXJIAXKCHUSI.

6. IIpoBepka THIIOTE3bI JIMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUJAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. HabntoneHne n3aMeHeHUs BHYTPEHHEH SHEpruu Teja B pe3yJbTaTe TeIulonepenauu U padoThl
BHEIITHUX CHIL.

8. UccnenoBanue siBJICHUS TEIIIOOOMEHA IPH CMEIIMBAHUU XOJIOJHON U TOPSTYEH BOJIBI.

9. Omnpenenenue KOIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJIOHM IMPH TEIUIOOOMEHE C HarpeThiM
METaJUIMYECKUM LUIUHAPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA.

11. UccnenoBanue mporecca uCapeHusl.

12. Onpenenenre OTHOCUTENIBHON BJIAXKHOCTH BO3/1yXa.

13. Onpenenenue yaeabHOW TEIJIOTHI IJIaBICHUS JIbJA.

7. JNeKTpUUYECKHE U MATHUTHBbIE SIBJICHUSA

OnekTpuzaius Tel. [[Ba poaa aleKTpUYECKUX 3apsaAnoB. B3zaumojeicTBue 3apsyKEHHBIX TeEl.
3akon KynoHna (3aBUCHMOCTB CHIIBI B3aUMOJICHCTBUS 3apsDKEHHBIX Tell OT BEJIMYUHBI 3apsSA0B U
pPacCTOSTHUS MEX]TY TEJIaMH).

Onektpuueckoe moje. Hanpsok€HHOCTH dneKTpudecKoro mojs. [IpuHmmm cyneprno3uiuu
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snexkTpudeckux 3apsioB. JJIeMEHTapHbIA dIeKTpuueckuil 3apsia. CTpoeHue atoma.
[IpoBOIHUKY M AMDIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

DIIeKTPUUECKHI TOK. Y CJIOBUS CYIIIECTBOBAHUS JICKTPHUIECKOTO TOKA. ICTOUHHKY TOCTOSTHHOTO
ToKa. JIeWCTBUS STIEKTPUIECKOTO TOKA (TEIIOBOE, XMMHYECKOE, MAaTHUTHOE). DIIEKTPHIECKUH TOK
B KUJKOCTSIX U Tra3ax.

Onektpuueckas uemnb. Cuia Toka. DinekTpruueckoe HanpsbkeHue. ConpoTHBISHUE MTPOBOIHUKA.
VneneHoe compoTuBieHHE BemiecTBa. 3akoH OMma st ywactka nenu. [locnmemoBarenbHoe u
napajuieIbHOE COSTUHEHNE TTPOBOTHUKOB.

Pabota u MOIIHOCTE ANEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHma. DiekTpuyeckue 1nenu u
MOTPEOUTENH dIEKTPUUECKOM dHeprun B ObITy. KOpoTKoe 3aMbIKaHUE.

[TocrosiHHbie MarHuThl. B3anMonelcTBHE TMOCTOSHHBIX MArHWTOB. MarHutHoe TIOJe€.

MaruutHoe noJie 3eMJId U €ro 3Ha4eHue ISl )KM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHoOE mosie



AJIEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTPOMarHuTOB B TEXHUKE. J[elicTBHE MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareib MOCTOSHHOrO ToKa. Vcnonb3oBanue
AJIEKTPOJIBUraTEICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  ®@apajged.  SBneHue  daeKTpoMarHUTHOM — uMHAYKIuU.  [IpaBuno  Jlenua.
Onektporedeparop. CrocoObl TOJYYEHHS JJICKTPUYECKOW DHEPruu. ODJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu

1. Dnexrpuzanus Tei.

[\

. JIBa poza 3JIeKTpUUECKUX 3apsi/i0B U B3aUMOJICHCTBHE 3apsKEHHBIX TEII.
. YCTpPOUCTBO U JEHCTBHE IEKTPOCKOIIA.
. DnexTpocTaTu4ecKasi UHIyKIIHSI.

. 3axoH COXpPAaHCHHA SJICKTPHUICCKUX 3aPA0B.
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6. [IpOBOITHUKY U AUDIIEKTPUKH.

7. MoaennpoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOIO MOJIS.

8. cTOYHHMKY TTOCTOSTHHOTO TOKA.

9. JlelicTBUS 2JIEKTPUUYECKOTO TOKA.

10. DnexTpuyecKuid TOK B )KMIAKOCTH.

11. I'a30BbIi1 pa3ps.

12. I3MepeHue Cuiibl TOKa aMIepMETPOM.

13. 3mepeHne 3eKTPUIECKOTO HAMIPSAKEHUST BOJIBTMETPOM.

14. PeoctaT u Mara3uH CONPOTUBIICHUI.

15. B3anmoaeicTBrE NOCTOSTHHBIX MarHUTOB.

16. MogenupoBaHue HEBO3MOKHOCTH pa3/IeIeHUs MOJIFOCOB MarHUTA.
17. MonenupoBaHuEe MarHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.
18. OnbIT Opcrena.

19. MarauTHoe nosie Toka. JJIeKTPOMArHUT.

20. [leiicTBME€ MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

21. DnekTpoaBUraTelb MOCTOSTHHOTO TOKA.

22. UccnenoBaHue sIBJICHUS JIEKTPOMATHUTHON MHAYKIIMH.

23. Onsbitel Dapajes.

24. 3aBUCUMOCTD HaIlpaBJICHUS UHIAYKIIMOHHOTO TOKA OT YCIOBUUN
€ro BO3HUKHOBEHHS.

25. DIEeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwvie pabomot u onvimeul

1. OnpITHI IO HAOIIOEHUIO AJIEKTPU3ALMHU TeJl UHAYKIUEH U MPU COTPUKOCHOBEHHUU.



2. UccnenoBanue NEMCTBUS JIEKTPUUECKOTO OIS HA TPOBOJHUKHU U AUAJICKTPUKHU.

3. COopka 1 mpoBepKa pabOThI JEKTPUIECKOH IeTH MOCTOSHHOTO TOKA.

4. VI3MepeHue u peryarupoBaHUe CHIIBI TOKA.

5. VI3mMepeHue U peryimpoBaHue HAIPSHKCHHUS.

6. MccienoBanne 3aBUCIMOCTH CHJIBI TOKA, UAYIIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTOopa M HAPSHKEHUS Ha PE3UCTOPE.

7. OnBITHI, IEMOHCTPUPYIOIINE 3aBUCIMOCTbD JIEKTPHUECKOTO COMPOTUBIICHUS POBOJHHUKA OT
€ro JUTHHBI, TUTOIIAH MOTIEPEYHOT0 CEYCHHS U MaTepHaa.

8. [IpoBepka npaBuiia CIOKEHHS HANPSHKCHUN TIPU TTOCIIS0BATEIbHOM COSMHECHUU JIBYX
PE3UCTOPOB.

9. IlpoBepka mpaBuIIa JJIsi CHIIBI TOKA IIPY TapaJuIeTbHOM COSIMHEHUH PE3UCTOPOB.

10. Onpenenenrie pabOThI ANMEKTPHUUECKOTO TOKA, UAYILETO Yepe3 Pe3UcTop.

11. OnpeneneHre MOIHOCTH JIEKTPUIECKOTO TOKA, BBIIEIIEMON Ha PE3UCTOPE.

12. UccrnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 JIAMITOUKY, OT HAIPsDHKSHUS Ha HEl.
13. Onpenenenue KIIJ/l narpeBarens.

14. UccrienoBaHue MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSIHHBIX MarHUTOB.

15. 3y4yeHue MarHuTHOTO TOJISl IIOCTOSTHHBIX MArHUTOB MPU UX OOBEINHEHUN U Pa3/ICIICHHH.
16. MccnenoBanue ACWCTBUS SIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnBITHL, AEMOHCTPHUPYIOLINE 3aBUCUMOCTD CHIIBI B3aUMOJICHCTBHS KAaTYIIIKH C TOKOM H
MarHuTa OT CHJIbI TOKa M HallpaBJICHUS TOKa B KaTyIIKeE.

18. M3y4eHue neiicTBUSI MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM.

19. KonctpynpoBanue 1 u3y4eHue paboThl dJIEKTPOIBUTATEISL.

20. Uzmepenune KIIJ] anekTpoaBUraTeIbHON YCTAaHOBKHU.

21. ONBITHI 1O UCCIIEOBAHHIO SBJICHUS IEKTPOMArHUTHON WHIAYKIINU: HCCIIEIOBAaHUE

W3MEHEHMI 3HaYEHUS U HallpaBJICHUA UHAYKIIUOHHOTO TOKaA.

9 Kknacc (102 4, 3 4 B HeeNII0)

8. Mexanuueckue sipjaenus (41 q)
Mexannueckoe aBMKeHHe. MarepuanbHas Touka. CucremMa otcuéra. OTHOCHTEIBHOCTH
MEXaHWYECKOTO [JBHKEHHs. PaBHOMEpHOe mnpsMoiuHENHHoe aABwxkeHue. HepaBHOMepHOE
npsiMoJiMHeHoe aBkeHue. CpenHsss U MIHOBEHHAs CKOPOCTh Tejla MPU HEPaBHOMEPHOM
JBUKEHUU.
VYckopenue. PaBHOyckopeHHOe MpsiMONuHEHHOe ABmkeHue. CBoOomHoe maneHue. OTMbBITHI

lamunes.



PaBHOMepHOE NBIKEHHE TIO OKPYXKHOCTH. [lepuon u wactora oOpamienus. Jlunelinas u yrioBas

ckopocTH. LleHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

IlepBbiii 3akoH Herorona. Bropoit 3akoH Herotona. Tperuit 3akoH Herotona. IlpuHiuun

CYINIEPIIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHuUs: CHJIa TPEHUS CKOJIbKCHMsI, CHJIa TPEHUS IOKOS,

JIpYTUe BUIbI TPEHMUSL.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTECHHUS. YCKOpPEHHE CBOOOJHOTO MajeHus. JBuxeHue

ianeT Bokpyr Coinnua. Ilepsas kocmudeckast ckopocTs. HeBecoMOCTh U eperpysKH.
PaBHOBecue MaTepuanbHOil Touku. AGCOIIOTHO TBEPAOE TEIO.

PaBHOBecue TBEPAOrO Tea ¢ 3aKpEINIEHHOM OChIO BpauieHus. MoMmeHT cuiibl. LIeHTp TskecTu.

Umnynec Tena. M3meHenwe wummynbca. Vmmynbe cuiibl. 3aKOH COXpPaHEHMs] HMITYJIbCA.

PeakTuBHOE BUKEHUE.

Mexanunueckas paboTa U MOIIHOCTb. PaboTa cuil TSKECTH, yIpyrocTu, TpeHus. CBsi3b SHEPrUH U

pab6otel. [loTeHnmanbHas 3Heprust Tena, MOAHATOrO HaJl MOBEPXHOCThIO 3eMid. [loTeHiuanpHas

SHeprus cxkatod npyxkuHbl. Kunernueckas sneprus. Teopema 0 KWNHETUYECKOW YHEPIUU. 3aKOH

COXPaHEHHs MEXaHUYECKON SHEPTUH.

Hemoncmpayuu

1. HabmroieHne MexaHn4ecKoro JBUKEHHS TeJla OTHOCUTEIbHO

pa3HBIX TEJI OTCUYETA.

2. CpaBHeHUE MyTEN U TPACKTOPUH JIBHKEHUS OJTHOTO U TOTO K€

T€J1a OTHOCUTENBHO PAa3HbIX TE OTCUETA.

3. 3MepeHne CKOpoCTH U YCKOPEHHUS MPSIMOJIMHEHHOTO JIBUKEHHUS.

4. UccnenoBanue NpU3HAKOB PaBHOYCKOPEHHOTO JIBUKEHUS.

5. HaGmroieHue JBM>KEHUS Tela O OKPY>KHOCTH.

6. HaGnroienue MexaHMYeCKHX SIBJICHUH, IPOUCXOAAIINX B cucTeMe oTcuéra «Tenexka» npu eé

PAaBHOMEPHOM M YCKOPEHHOM

JBUKEHUH OTHOCUTEIBHO KaOMHeTa (QU3UKY.

7. 3aBUCUMOCTb YCKOPEHHMSI T€J1a OT MAcChl Tea U JEHCTBYIOIIEN

Ha HEro CHUJIBI.

8. Habmronenue paBeHCTBA CUIT IPU B3aUMOJCHCTBUH TeE.

9. 3meHeHune Beca Tena Ipu YCKOPEHHOM JIBU>KEHHH.

10. Ilepenaua umnynbca Npu B3aUMOAEHCTBUM TEN.

11. [IpeobpazoBaHusi JHEPTUU MPH B3aUMOAECHCTBUH TEJL.

12. CoxpaHeHHe UMITyJIbCa MPU HEYIIPYTOM B3aUMOJICHCTBUH.

16 Pabouast mporpamMmma



13. CoxpaHeHre UMIyJIbca IpH a0COTIOTHO YIIPYTOM B3aUMOICHCTBUH.

14. HabnroneHue peakTUBHOTO JIBUXKEHUS.

15. CoxpaneHne MEXaHMYECKOM HEPTrUU IpU CBOOOJHOM NaJCHUU.

16. CoxpaHeHne MEXaHMYECKON SHEPTUU MPU JBHKEHUH TEJa MO/

JIEHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomol u onvimul

1. KoHcTpynpoBaHue TpakTa Ajisi pa3roHa U 1ajJbHEHIIIEro paBHOMEPHOTO ABMKEHUS IIapUKa WIN
TEJICHKKH.

2. Onpegenenue cpeHed CKOPOCTU CKOJIBKEHUS OpyCKa UM JBUKEHHUS IIapuKa 110 HAKJIOHHON
IJIOCKOCTH.

3. Onpenenenue ycKOpeHUs Tella Ipy PaBHOYCKOPEHHOM JIBUKEHUH 110 HAKIIOHHOM MJIOCKOCTH.
4. HWccnenoBaHue 3aBHCHUMOCTH TYTH OT BpPEMEHU IPU PaBHOYCKOPEHHOM JABW)KEHHU 0e3
Ha4yaJIbHOU CKOPOCTH.

5. IIpoBepka runoTessl: €ciiv P PaBHOYCKOPEHHOM JIBM)KCHUH

0e3 HaYaIbHOM CKOPOCTH MYTHU OTHOCSITCS KaK PsAJl HEYETHBIX

YHCEeJl, TO COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHHU OJIMHAKOBBI.

6. UccnenoBanue 3aBUCUMOCTH CHUJIbI TPEHUSI CKOJIBKEHUS OT CUJIbl HOPMAJIBHOTO JIABJICHUS.

7. Onpenenenrie K03PUIMEHTA TPEHUS CKOJTBKEHUS.

8. Onpenenenue )XECTKOCTH MPY>KUHBI.

9. Onpenenenue pabOTHl CUITBI TPEHUS MIPU PABHOMEPHOM JIBHYKEHUH TeJia M0 TOPU30HTATBHON
MOBEPXHOCTH.

10. Onpenenenue paboOThI CHIIBI YIIPYTOCTH TIPH MOIBEME TPy3a

C UCIOJIb30BaHUEM HETIOABMXKHOIO U MOBUKHOTO OJIOKOB.

11. 3y4yeHue 3aKOHa COXPAHEHHS SHEPTUU.

9. Mexannyeckue KojgedaHus u BoaHbI (10 )

KonebarenpHoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHWI: TEPUOJ, YacCTOTa,
aMIUIMTyna. MartemaTuyecknii M TNpYKWHHBIA MasTHHKU. [IpeBpamieHuwe >SHepruum mnpu
KoJe0aTeTbHOM JABMKCHHUU.

3aryxaromue konebanus. BeiHyX1eHHbie kKonebanus. Pe3oHaHc.

Mexannyeckre BOJHBI. CBOMCTBA MEXaHMYECKHX BOJIH. [Ipo/I0ibHBIE M TIONIEPEYHBIE BOJIHBI.
JlinHa BOJHBI M CKOPOCTh €€ pacmpocTpaHeHHs. MexaHWyeckue BOJHBI B TBEPIOM TeJe,
CECMUYECKUE BOJIHBI.

3Byk. [')poMKOCTH 3ByKa U BbICOTa TOHA. OTpakeHue 3ByKa. IH(Ppa3ByK U yIbTpa3ByK.
Hemoncmpayuu

1. HaOmronenne kosie0anuii TEI N0 IEUCTBUEM CHIIBI TSHKECTH



U CHJIBI YIPYTOCTH.
2. HabGnronenue koneOaHuii rpy3a Ha HUTH M Ha TIPYKHUHE.
3. HaGmroienue BEIHYX/IEHHBIX KOJIEOaHUH U pe30HAHCA.
4. PacripocTpaHeHne MpOAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJICIH).
5. HabmioieHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
6. AKyCTUYECKHI pe30HaHC.
Jlabopamopuvie pabomul u onvimul
1. Ompenienenuie 4acTOThl U IEpUOAA KoJeOaHU MaTeMaTUYECKOTO MasiTHHUKA.
2. OmnpenesneHue YacTOThI U epuoa KojaebaHuil Ipy>KMHHOTO MasiTHUKA.
3. UccnenoBanue 3aBUCMMOCTH IEpUOJAA KOJIEOAHUI IMOABEIIEHHOT0 K HUTH Ipy3a OT JUIMHBI
HUTH.
4. UccnenoBanue 3aBUCUMOCTHU NepHoa KoJeOaHui MPY>KMHHOTO MasiTHUKA OT MaccChl Ipy3a.
5. [IpoBepka HE3aBUCUMOCTH IepHo/ia KoieOaHuil Ipy3a, MOABEIICHHOTO K HUTH, OT MacChl Irpy3a.
6. OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh NEpHOAA KOJeOaHUI MPYKUHHOTO MasiTHUKA OT
MAacchl Ipy3a U KECTKOCTH MPY>KUHBI.
7. N3mepeHmne yCKOpeHUs CBOOOIHOTO MaeHHUS.
10. DJyIeKTPpOMArHUTHOE MOJ1€ U 3JTEeKTPOMATHUTHbIE BOJIHbI
ONEeKTPOMarHuTHOE TMoJie. DJEeKTPOMAarHUTHbIE BOJHBI. CBOMCTBa 3MEKTPOMATHUTHBIX BOJIH.
[IIkana 37eKTpOMarHUTHBIX BOJIH. Vcronb30BaHNe 3JIEKTPOMArHUTHBIX BOJIH JJIsS COTOBOM CBSI3H.
OnexTpomMarHuTHas npupozaa ceera. CkopocTs cBeTa. BolHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu
1. CBoiicTBa 3J€KTPOMarHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopnusie pabomut u onvimol

1. I/I3yquHe CBOICTB SJICKTPOMAIrHUTHBIX BOJIH C TIOMOILIBIO MOOHJILHOTO TeJ'Ie(I)OHa.

11. CBeToBbI€ sIBJICHUS
JlydeBas mozenb cBeta. Mcrounuku cBeta. [IpsmornnHeliHoe pacipocTpaHeHUe CBeTa. 3aTMEHUS
Connna u Jlynsl. Otpaxenue ceta. [Inockoe 3epkano. 3akoH OTpakeHUs CBETA.

IIpenomnenue cBera. 3akOH NpenoMIIeHHs cBeTa. [lolHOe BHYTpEHHEE OTPakK€HHE CBETA.
Hcrionb30BaHme MOTHOTO BHYTPEHHETO OTPAYKEHHS B ONITUYECKUX CBETOBOIAX.

JIunza. Xon mydeit B muH3e. Ontudeckas cucreMa (horoarmapara, MUKpOCKOIa U Teseckorna. [a3
KaK ONTHYecKas cucreMa. bIu3opykocTh U 1a1bHO30PKOCTb.

Paznoxxenune Gemoro ceera B crnekTp. OnbiTel HpioToHa. ClokeHue CIEKTpaibHBIX I[BETOB.

Hucnepcus ceera.



Hemoncmpayuu

1. ITpsimoMHENHOE pacpoCTpaHEHHUE CBETA.

2. OTpakeHue cBeTa.

3. [Nonyuenue u3zo0paskeHUM B MIIOCKOM, BOTHYTOM U BBIITYKIIOM
3epKajax.

4. IlpenomiieHue cBeTa.

5. OnTuueckuil CBETOBO/.

6. Xop ydeit B coOuparomiei JInH3e.

7. Xon my4der B pacCeUBarOIICH JIMH3E.

8. [Tonmydenune n300paxeHUM ¢ TOMOIIBIO JIUH3.

9. IlpuHnun aeWicTBus GoToanmapara, MUKPOCKOIIa M TEJIECKOIIA.
10. Mognens ra3sa.

11. Paznoxxenue 6emoro cBeTa B CIEKTP.

12. Tlonmyduenue Oeoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX IIBETOB.
Jlabopamopnule pabomul u onvimol

1. UccnenoBanue 3aBUCUMOCTH YIvla OTPa)KEHHsI CBETOBOTO JTyda
OT yIJia MaJIeHusl.

2. V3ydeHune xapakTepUCTUK N300paKeHHs IPEAMETA B IIIIOCKOM
3epKaje.

3. UccnenoBanue 3aBUCUMOCTH YIJIa IPEIOMIIEHHS] CBETOBOTO JIyda OT yIiia MaJeHUsl Ha TPaHULIE
«BO3YyX—CTEKIIO».

4. TlonyueHue U300pakeHHI C MMOMOIIBIO COOUPAIOIIEH JTMH3HI.

5. Onpenenenne POKYCHOTO PACCTOSTHUS U ONTUYECKOM CUITBI COOMPAOIIEH JIMH3HI.
6. OIBITHI 1O Pa3IOKEHUIO OETIOTO CBETa B CIIEKTP.

7. ONBITHI 110 BOCTIPUSATHUIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUN
yepes3 LBETOBbIE (PUITBTPHI.

12. KBaHTOBbBIE SIBJI€EHUS

Omnwitel Peszepdopna u mianerapHas mojaens aroma. Momenb aroma bopa. Mcmyckanue u
nomouieHue ceera atoMoM. KBauTel. JInHeluarsie CIEKTPHI.

PannoaktuBHOCTH. ANb(a-, 6eTa- U raMma-uznydeHus. CTpoeHne aToMHOTO sifpa. Hykinonnas
Mojenb aroMHoro snpa. W3orombl. PannoaxtuBHble mpeBpamieHus. Ilepumon mnomypacmana
aTOMHBIX sIZIEp.

Snepuble peakiuu. 3aKOHBI COXpPAHEHHUs 3apsSA0BOIO MU MAacCOBOTO YMCENl. DHEPrus CBS3HU
aToMHBIX siep. CBsi3b Macchl M SHEPruH. Peakiiuu cuHTe3a U neneHus saep. MICTouHuKy sHepTUn

CouHiia 1 38631,



Anepnas sHepreTuka. JIeMcTBUS palMOAKTUBHBIX U3TyYECHHUI HA )KUBBIE OPraHU3MBI.
Hemoncmpayuu
1. CnexTpbl U31y4EHUs U OTJIONICHUSI.
2. CrexTpsl pa3audyHbIX ra3oB.
3. CiekTp BoOpoa.
4. Habnonenue TpekoB B kamepe Buiibcona.
5. Pabora cuéTurka HOHU3UPYIOUIUX U3Ty4YEeHUH.
6. Peructparnus u3inydeHus IpUPOAHBIX MUHEPATIOB U MTPOAYKTOB.
JlaGopaTtopHbie pabOTHI M OIIBITHI
1. HaGnroneHue CIiIOMIHBIX M IMHEWYAThIX CIIEKTPOB U3TyYCHUS.
2. UccrnienoBanme TPEKOB: M3MEPEHNE SHEPTHU YaCTUIIBI 10 TOPMO3HOMY ITYTH (110 hoTorpadusim).
3. U3mepenune paanoakTUBHOTO (poHa.
IHoBTOpHUTEIbHO-000011IAK0 M MOAYIb
[ToBTOpHUTETHFHO-0000MAIONINI MOIYTh TpPETHA3HAYCH IS CHUCTEMATHU3alMd M 0000IIeHUs
MPEAMETHOTO COICPKAHUS U OMBITa ACSITEIBHOCTH, MPUOOPETEHHOTO MIPU U3YUYEHHUH BCEro Kypca
busnky, a Takxke g MoaAroToBkd K OCHOBHOMY TOCYIapCTBEHHOMY SK3aMeHY IO (PU3UKE IS
00yyYaronuxcs, BBIOPaBIINX STOT y4EOHBIN MpeaMeT.
[Ipu u3ydeHUU MaHHOTO MOAYJS PEATU3YIOTCS U CHCTEMAaTU3UPYIOTCS BUJIBI JESTEIHLHOCTH, Ha
OCHOBE KOTOPBIX 00€CTIeUnBACTCS JOCTHKECHHUE MPEAMETHBIX U METAMPEIMETHBIX TUIAHUPYEMBbIX
pe3ynbpTaToB 00ydeHus, popMUpyeTcsi ecTeCTBEeHHO-HayYyHasi TPaMOTHOCTh: OCBOEHHE HayYHBIX
METOZIOB HCCIIEIOBAHUSl SIBICHUW TPUPOABI U TEXHUKU, OBJAJCHUE YMEHHSIMH OOBSICHATH
dbu3ndecKkrue SBICHUS, TPUMEHSsSI TOJIYYCHHbIC 3HAHUS, pelarh 3aJa4d, B TOM YHUCIE
Ka4eCTBEHHBIE U DKCIIEPUMEHTATbHBIE.
[IpuHUIMNIMANBHO NEATETLHOCTHBIN XapakTep JAHHOTO pasfena peanu3yercs 3a C4ET TOro, 4To
y4Yaluecs BBIMOJIHSAIOT 3a/1aHMs, B KOTOPBIX UM MPEJIaraeTcs:
" Ha OCHOBE MOJIYYCHHBIX 3HAHUI PAclo3HABATh U HAYYHO OOBSICHATH PU3MUECKHE SIBIICHUS
B OKPY’KAOIICH MPUPO/IEC U MIOBCETHEBHOM KU3HH;
"  HCHOJIb30BaTh HAYYHBIE METOJIbI UCCIIEOBAHUS (DU3MUECKUX SBICHUH, B TOM YHCIE IS
MPOBEPKHU TUMOTE3 U MOJYYEHHUS TEOPETUUECKUX BBIBOJIOB;
®  OOBSACHATH HAyYHBIE OCHOBBI HAM0OJIEE BAXKHBIX TOCTHIKCHHI COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPaKTUYECKOT0 MUCTIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB YHEPTUU HA OCHOBE
3aKOHa MPEBPAILECHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPIHH.
Kaxxpast u3 TeM JaHHOTO pasjiera BKIIUAeT SKCIIEPUMEHTAIBHOE HCCIIe0BaHUE 0000IIAIOIIEeTo
xapakTepa. Pasznen 3aBepuraercsi MpoBEICHUEM TUArHOCTHYECKOM M OIIEHOYHOU PaboThI 3a Kype

OCHOBHOM IIKOJIBI.



3. IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O IPEJIMETA

2.1 JIM4HOCTHBIE Pe3yJIbTaThl

IIaTpuoTHYecKkoe BOCIMTAHHE!

— MpPOSIBJICHUE HMHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM (pu3muecKkon
HayKH;

— IEHHOCTHOE OTHOIIEHHUE K JOCTH)KEHUSM POCCUUCKUX yUEHBIX-(DU3HUKOB.

I'paiknanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

— TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXXICHHHM OOIIECTBEHHO3HAUMMbBIX U STHYECKHX
npo0JeM, CBI3aHHBIX C IPAKTUIECKUM MPUMEHEHUEM TOCTH)KEHUH (PH3HKH;

— OCO3HaHME BaKHOCTU MOPATbHO-ITHUECKUX IPUHLHUIIOB B I€ATEIbHOCTH YUEHOTO.
JcTeTH4ecKoe BOCIIUTAHHE:

— BOCIPUSITUE ICTETUYECKUX KadecTB (PU3UYECKOM HAyKU: €€ TapMOHUYHOTO IOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.

LleHHOCTH HAYYHOI'O MO3HAHMSA:

— OCO3HaHUE IEHHOCTU (PU3NYECKON HAYKH KaK MOLTHOTO HHCTPYMEHTA [MO3HAHUSI MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTUM, BaKHEUILEH COCTABIISIIOLIEH KYIbTYpHI;

— pa3BUTHE HAyYHOU JH0003HATEIPHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TEIIbHOCTH.
®opMupOBaHUeE KYJbTYPbI 310POBbSl U IMOLMOHAJIBLHOIO

Os1aromostyqusi:

— OCO3HaHHME LIEHHOCTH 0e30MacHOro o0pasza *KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BaXHOCTU IpPaBHJI OE30MaCHOTO MOBEACHUS Ha TPAHCIOPTE, Ha JIOPOrax, C 3JIEKTPUUECKUM U
TEIJIOBBIM 000PYIOBaHUEM B JIOMAILIHUX YCIOBHUSAX;

— c(hOpMHPOBAHHOCTh HaBbIKa pe(IeKCUH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TAaKOTo e
IIpaBa y Ipyroro 4ejoBeKa.

TpynoBoe BocnuTaHue:

— aKTUBHOE y4yacTHe B PEUICHUH MPAaKTUYECKUX 3a7au (B paMKax CeMbH, IIKOJbI, TOPOJa, Kpast)
TEXHOJIOTUYECKON M COIMaNIbHON HANpaBIEHHOCTH, TPEOYIOUIMX B TOM YHCIe M (PU3MUECKUX
3HAHUM;

— HHTEpPEC K MPaKTUYECKOMY M3yU4eHUI0 Mpodeccuil, CBsI3aHHBIX C PU3UKOI.

JKO0JI0rH4YecKoe BOCIIUTAHHE:

— OpHEeHTalMs Ha TNpUMEeHeHHe (U3NYECKMX 3HAaHUM /I peleHus 3ahad B o0jacTu
OKpYXKarollel Cpelibl, IUIAHUPOBAHUS MOCTYIKOB M OLEHKH MX BO3MOXHBIX IOCIEICTBUI IS
OKpYKarolle Cpeibl;

— OCO3HaHHe I00ATbHOTO XapaKkTepa HIKOJIOTUYECKUX MPOOJIeM U MyTel UX pelIeHHUs.



Ananranus 00y4awuerocsi K u3MeHsIIIMMCS YCJI0BUAM COLMAJILHON M IPUPOAHOI Cpeabl:
— MOTPEOHOCTh BO B3aMMOACHCTBUH MPH BBIMOJIHEHUH HCCIETOBAHUN U MIPOEKTOB (PU3UUECKOM
HANpaBJICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUAM JIPYTHX;

— IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO NeSTEIbHOCTb;

— MOTpeOHOCTh B POPMUPOBAHUYU HOBBIX 3HAHHI, B TOM uncie GOpMYyIUPOBATH UICH, TOHATHS,
TUTOTE3bI 0 (PU3HUECKUX O0BEKTAX U SBJICHHUSIX;

— 0Co3HaHHe AePHUINTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH;

— IJIJAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUHN HOBBIX (DU3HUECKUX 3HAHUIA;

— CTpeMJICHHE aHAIM3UPOBATh U BBISBJIATH B3aUMOCBSI3U MPUPObI, OOIIECTBA U YKOHOMUKH, B
TOM YHCJIE€ C HCIIOJIb30BaHUEM (DU3MYECKUX 3HAHHIA;

— OIIEHKA CBOMX JCWCTBUI C yU4ETOM BIHMSIHHUS Ha OKPYKAIOIIYIO CPEIY, BO3MOKHBIX TII00aTbHBIX
OCJICICTBUMN.

2.2 MeTanpeamMeTHble pe3yibTaThl

YHuBepcajabHbIe MO3HABaTeIbHbIE /IeCTBUS

baszoevie nocuueckue oeticmeusi:

— BBISIBIISITH M XapaKTePU30BaTh CYLIECTBEHHBIC IPU3HAKU OOBHEKTOB (SIBICHUH);

— YCTaHABIIMBATh CYIIECTBEHHBIH MPHU3HAK KIAaCCHU(PUKAIMU, OCHOBAHMS JIsi O00OOIICHUS U
CpaBHEHHS,

— BBIABJIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B pPacCMaTpPUBAaeMbIX (akTaxX, HAHHBIX |
HaOJI0IEHUAX, OTHOCAIIMXCS K (PU3HUECKUM SBICHUSIM;

— BBIABIIATH IPUYUHHO-CIIEICTBEHHBIE CBSA3M IPU U3YyUEHUN (PU3UUECKUX SBICHUHN U TPOLIECCOB;
JIeNIaTh BBIBOJIBI C MCITOJIb30BAaHUEM JICTYKTUBHBIX  WHAYKTHBHBIX YMO3AKIFOUCHUH, BEIIBUTATh
THITOTE3BI O B3aUMOCBSI35X (DU3NYECKUX BEINYNH;

— CaMOCTOATENIBHO BBIOMpaTh crnoco0 pemieHus y4yeOHOW (u3nyeckod 3amauu (CpaBHEHHE
HECKOJIbKUX BapHaHTOB PELICHHUs, BHIOOP Haubosee MOAXOJAIIEro ¢ y4éTOM CaMOCTOSITEIbHO
BBIJICIICHHBIX KPUTEPHUEB).

basosvle uccneoosamenvckue deticmeusi:

— UCTMOJIb30BaTh BOIIPOCH! KAaK UCCIIEI0BATEIbCKUII MHCTPYMEHT ITO3HAHMS,

— TMPOBOAMUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIaHY OIIBIT, HECIOXXHBIM (QU3NUecKuit
HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAaHIE (PU3UIECKOTO SIBICHUS;

— OIEHMBATh HAa TPUMEHHMOCTh M JOCTOBEPHOCTh WH(POPMAINIO, IONYYECHHYIO B XOJE
UCCIIEIOBaHUS WIIM HKCIIEPUMEHTA;

— CaMOCTOSITENIBHO (PopMynupoBaTh 00OOIIEHUS U BBIBOJBI IO pe3yiabTaTaM IMPOBEAEHHOTO

HAOJIIOICHYS, OIBITa, HCCIICTOBAHMS;



— TPOTHO3MPOBATh BO3MOXKHOE JanbHEHIIee pa3BUTHE (PU3NYECKHMX MPOLECCOB, a TaKKe
BBIJIBUTATH TPEATIONIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Paboma ¢ ungpopmayuei:

— MPUMEHSTH Pa3InYHbIC METO/IbI, HHCTPYMEHTHI M 3aIIPOCHI ITPH IIOMCKE ¥ 0TOOpe MHPOpMAIUN
WU JTAHHBIX C Y4ETOM IPeUIOKEHHOH yueOHOH pr3ndeckoil 3a1auu;

— aHAJTU3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIIPETUPOBATh HH(POPMAIIHIO PA3IIMYHBIX BUIOB U
dbopM TIpeICTaBICHNUS;

— CaMOCTOATENIFHO BBIOMpAaTh ONTHMANbHYIO (OpPMY TMpEACTaBICHUS WHPOPMALUU U
WUTIOCTPUPOBATh PeIlaeMble 33/1a4H HECIOKHBIMU CXEMaMH, TuarpaMMaMi, HHOU rpadukoi u
X KOMOWHAIUSMHU.

YHuBepcaibHble KOMMYHHKATHBHbIE 1€eiiCTBUS

Obwenue:

— B X0JIe OOCYXAEHHUS y4eOHOro marepuana, pe3yJbTaToB JabopaTOpHBIX paboT U MPOEKTOB
3aJaBaTh BONPOCHI IO CYHIECTBY OOCYXKIaeMOW TEMBl M BBICKA3bIBATh WJICH, HAIlCJICHHBIC Ha
pelIeHue 3aauu 1 moaaepkanue 01aroxkenaTeaTbHOCTH OOIIEHMS;

— COIOCTAaBJISITh CBOU CYXKACHUS C CY)KICHUSMH APYIMX YYaCTHUKOB JHAOra, 0OHApyKHBATh
pa3INyuue U CXOACTBO MO3UIIHIA;

— BBIpa)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MMCHbMEHHBIX TEKCTaX;

— MYOJUYHO TPEJCTABIATh PE3YIbTAThl BHITOJHEHHOTO (DPU3MYECKOTO ONbITa (IKCIIEPHMEHTA,
UCCIIEIOBaHMS, IPOEKTA).

Coemecmuas 0essmenbHOCMb (COMPYOHUYECMEO):

— TIOHMMaTh W HWCIOJB30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYATbHON pabOTHI IMpH
pelIeHNH KOHKPETHON (pr3nUecKoil mpoOaemsl;

— IPUHUMATD L€ COBMECTHOM JIeATETbHOCTH, OPIraHU30BbIBATH IEHCTBUS MO €€ TOCTUKEHHUIO:
pacrpenenaTe poiu, OOCYXJIaTh IMPOLECCHl M pe3yabTaTbl COBMECTHOM paboThl; 0000maTh
MHEHUS HECKOJIBKHX JTFOJICH;

— BBHINOJIHATH CBOKO YacTh palbOTHI, JOCTUTas Ka4eCTBEHHOTO pe3yiabTara IO CBOEMY
HaMpaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHS C APYTUMHU WICHAMUA KOMaH/IbI;

— OLEHMBAaTh KAauyeCTBO CBOETr0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CaMOCTOSTEIBHO
c(OpPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

YHuBepcajabHble peryJisiTUBHbIE AeiicTBUSA

Camoopeanuzayus:

— BBIABJIATH MPOOJEMBl B KU3HEHHBIX M Y4YEOHBIX CHUTYyallUsiX, TPEOYIOUUX Ui pelIeHHs

bu3nyecKuX 3HAHMIA;



— OpPUEHTHPOBATHCS B PA3IUYHBIX MOIX0JaX MPUHATHUS pelleHUu (MHAUBUAYaAIbHOE, IPUHATHE
pellIeHus B IpyMIie, IPUHIATHE PELLICHUH TPYIIIOi);

— CaMOCTOSITEJIbHO COCTaBJIATH QJITOPUTM pEHICHUs (U3NYECKON 3aJaud WM  IUIaHa
UCCIIEIOBaHMUSI €  Y4€TOM  HMEIOLIUXCS PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHUPOBATH IMpe/iaraéMble BApUAHTHI PELICHUM;

— Jenath BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

Camoxonmpons (peghrexcus):

— JIaBaTh a/ICKBaTHYIO OIICHKY CUTYallUU U IpeiaraTh IiaH e€ H3MEHEHHUS,

— OOBACHATh NPUYUHBI JOCTHKEHUS (HEIOCTHXKEHHUS) pe3ylbTaTOB JAEATEIbHOCTH, /1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

— BHOCHTb KOPPEKTHBBI B JIEATEIBHOCTh (B TOM YHCIE€ B XOJ BBINOJHEHHUS (U3NIECKOTO
WCCJICIOBAHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBLCTB, M3MEHUBILIUXCS CUTYallUH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

— OIIGHUBATh COOTBETCTBUE PE3yINIbTATa LN U YCIOBHSIM.

OMOYUOHATLHBIU UHMENTIEKM.:

— CTaBUTH ce0sl Ha MECTO APYroro 4YesloBeKa B XOJe CIOpa WM AUCKYCCHU HAa HAYYHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOTO0.

Ipunsamue cebs u opyeux:

— TpU3HABaTh CBOE NPaBO Ha OIMIMOKY MPH pelIeHHH PU3NIECKUX 3a1a4 HIIH B YTBEPKICHUSIX HA

HAYYHBIC TCMbI U TAKOC K€ IIPAaBO

2.3 IlpeameTtHbIe:

7 kaacc
[IpenmerHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXkaTb C(HOPMHPOBAHHOCTH Y
00yyJaroImuxcst yMeHu:
— UCNONBb306aMb TIOHTUS: (PU3MUYECKHE W XUMHUYECKUE SIBICHUS; HAOIOCHUE, SKCIIEPHMEHT,
MOJIENTb, TUTIOTE3a; €AWHUIBI (U3NIECKUX BEIUYMH; aTOM, MOJIEKYJIA, arperaTHble COCTOSHHS
BemiecTBa (TBEpHAOE, JKMIKOE, Ta3000pa3HOE); MEXaHWYEeCKOe JIBUXKEHHE (paBHOMEpPHOE,
HEpaBHOMEPHOE, NPSMOJIMHEHHOE), TpaeKTOpus, paBHOJACHCTBYyIOmas cui, Aedopmarus
(ympyrasi, iIacTH4ecKas), HEBeCOMOCTh, COOOIIAIOIINECS] COCY/IbL;
— pasnuuams sAeHUA (AuQQy3us; TEIUIOBOE ABIKCHHE YACTHIl BEUIECTBA; PaBHOMEPHOE
JIBIDKEHUE; HEpaBHOMEPHOE IBKEHHE; MHEPLIMS; B3aMOICHCTBHE TEJ; paBHOBECHE TBEPIBIX TEJ
C 3aKpEIIEHHOM OChIO BPAICHHUS; ITepeIayda JaBIeHUs TBEPIbIMU TeIaMH, )KUAKOCTIMH U T'a3aMu;

atMocdepHOe JIaBJIeHNE; IJIABAHKUE TEJT; TPEBPAIICHUS MEXaHMIECKOW YHEPTHH) 110 OTTMCAHUIO



UX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX IaHHOE (PU3NYECKOe
SBJICHUE;

— pacnosHagams TPOSBICHUE U3YUYECHHBIX (PU3UYECKUX SIBICHUI B OKPY)KAIOLIEM MUPE, B TOM
yucie GU3NYECKUe IBJICHUs B IPUPO/JIE: IPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B )KUBOM
U HEXMBOH IpUpPOAE; AECHCTBHE CUJIbI TPEHHUS B IPUPOJE U TEXHUKE; BIMSHHE aTMochepHOro
JIaBJICHUS HA )KUBOI OpraHu3M; IJIaBaHUE PBIO; phluard B TeJie YeIOBeKa; IPH 3TOM IepEBOIUTh
NPaKTUYECKYIO 3a7ady B Y4eOHYIO, BBIJICNIATh CYIIECTBEHHBIE CBOMCTBA/IPU3HAKH (PH3HUUECKUX
SIBIICHHI,

— onucvieams WU3Y4YEHHBIE CBOMCTBa Ten M (U3UYECKUE SIBICHUS, UCHONb3ys (usnueckue
BEJIMYMHBI (Macca, 00bEM, TNIOTHOCTH BEIIECTBA, BPEMSI, ITyTh, CKOPOCTh, CPETHSS CKOPOCTh, CHJIa
YIOPYTOCTH, CHJIA TSDKECTH, BEC Tela, CUJIa TPEHUS, J1aBieHue (TBEPAOro Tena, )KUJKOCTH, ra3a),
BBITJIKMBAIOIAsl CHJIa, MeXaHUdeckas padoTa, MOILIHOCTb, IUICYO CHJIbI, MOMEHT CHJIBI,
K03 PULMEHT MOJIE3HOT0 AEUCTBUS MEXaHU3MOB, KUHETUUECKas U MOTEHIMANIbHAs SHEPTUs ); IpU
OTMCAaHHUH TPABMIIBHO TPAKTOBATh (PU3NUECKUN CMBICI UCTIOIB3YEMbIX BEJTUYMH, UX 0003HAYCHHS
U eIUHHIBI (PU3MYECKUX BEIMYMH, HaXOAUTH (POPMYIIbI, CBS3BIBAIOIINE NAHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTUMHU BEIMYUMHAMHU, CTPOUTH IpaUKU M3Yy4EHHBIX 3aBHCHUMOCTEH (DU3MYECKUX
BEJIMYUH;

— Xapakmepu3o06ams CBOMCTBA TeJ, PU3NYECKUE SIBICHUSI U TNPOIECCHI, MCIONb3Yys MpaBuia
CJIO’KEHUS CUJI (BAOJb OJHOM TpsiMoii), 3akoH ['yka, 3akoH [lackas, 3akoH Apxumena, mpaBuiio
paBHOBecHsI pbruara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHMs MEXaHHUYECKOU
SHEpPIUU; TMpH ATOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa U 3alMChIBaTh €ro
MaTEMaTU4YeCKOEe BBIPAXKECHUE;

— 00vscHAmMb (HU3NUECKUE SIBICHUS, MPOIECCHl U CBOMCTBA TEd ,B TOM YHUCIE U B KOHTEKCTE
CUTyalluil NPaKTUKO-OPUEHTUPOBAHHOTO XapaKTEPa: BBIABIATH IPUYNHHO-CIIEICTBEHHBIE CBSI3H,
CTpOUTh OOBsICHEHHE M3 1—2 JIOTMYECKHUX IAroB ¢ OMOpoil Ha 1—2 M3yuyeHHBIX CBOICTBa
buznyecKuX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

— pewiams pacyETHBIE 3a7]auu B 1—2 NeNCTBUS, UCTIOIb3Ys 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIINE
¢u3nueckue BEIMYUHBI: HA OCHOBE aHalW3a YCIOBMS 3a/1a4M 3alKCHIBaTh KPAaTKOE YCIOBHE,
HOJCTABIATh (PU3UUECKUE BEINYUHBI B (POPMYJIIBI U IPOBOIUTH PACU€Thl, HAXOIUTh CIIPAaBOYHbBIE
JaHHble, HEOOXOJWMMBbIE MJI1 pEeUIeHHs 3a/ady, OLIEHHWBATh PEATUCTUYHOCTh TMOJyYEeHHOU
(U3UYECKON BETMYUHBL;

— pacnosnasams NPOOIEMbI, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOILIM (PU3HUECKUX METOOB; B
ONMCAHUU HCCIIEJOBAHMS BBIACIATH IPOBEPSIEMOE NPEAINONOKEHNE (TMIOTE3Y), pa3iaudaTb U
MHTEPIPETUPOBATH MMOTYYSHHBIN pe3ynbTaT, HaXOAUTh OMMOKU B XOJE OMbITA, JI€1aTh BBHIBOJIbI

TI0 €ro pe3yJbTaTaM;



— npo60OUMsb OTBITHI 10 HAOTIONCHUIO (PU3NYECKUX SIBICHUN WM (PU3MUECKUX CBOWCTB TEII:
(dopMynHpoBaTh TMpOBEpsieMble MPEANOI0KEHUs, COOMPAaTh YCTAHOBKY W3 MPEIJIOKEHHOTO
000pyI0BaHUs, 3aIUCHIBATH X0 OMbITa U (POPMYIUPOBATH BHIBOJIBI,

— BbINONHAMG TIPAMBIE M3MEPEHHsI PACCTOSHUS, BPEMEHHU, Macchl Teja, 00bEMA, CHUIIBI U
TEMIIepaTypbl ¢ UCIOJIb30BAHUEM AaHAJIOTOBBIX U LIU(POBBIX MPUOOPOB; 3aMMUCHIBATH OKA3AHUS
nprOOPOB ¢ YIETOM 3aJaHHON aOCOFOTHON MOTPEITHOCTH U3MEPCHHU;

— Npo6oOUmMb WCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUYECKOW BEIUYMHBI OT IPYrou ¢
UCIIOJIb30BAaHUEM MNPSAMBIX MU3MEPEHUH (3aBUCHUMOCTH IyTH PABHOMEPHO JIBHXKYILEIOCs Teja OT
BPEMEHU JIBWKEHMsI T€Ja; CUJIbI TPEHHs CKOJBbKEHHS OT CHJIbl JJaBJIEHUs, KauecTBa 00paboOTKu
MOBEPXHOCTEH TeNl W HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IJIOUIATU COIPHUKOCHOBEHUS TEIl; CHIIBI
YIPYTOCTH OT YIUTMHEHUS IPY>KUHBL; BRITAIKWBAIOIICH CHITBI OT 00BEMA MOTPYKEHHOM YacTH Tea
U OT IJIOTHOCTH >KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH T€Jla, OT IIyOHHBI, HA KOTOPYIO
HOTPYKEHO TeJIO; YCIOBUH IJIaBaHUsI TeJ, YCIOBUN paBHOBECHs pblyara M OJIOKOB); y4aCTBOBATh
B IUIAHUPOBAaHUHM YYEOHOTO HCCIICIOBAaHUS, COOMpATh YCTaHOBKY M BBINIOJHITH HM3MEPECHHUS,
cliefys TPEAJOKCHHOMY IUIaHy, (PUKCHpOBaTh pe3ynabTaThbl MMOJYyYECHHOH 3aBHCHMOCTH
¢Gu3nuecKux BEIMYMH B BHUJE MPEUIOKEHHBIX TaONMMIl M TpaduKoOB, [eJaTh BHIBOJBI 110
pe3ysbTaTaM UCCIEOBAHNUS;

— npo8oOUMb KOCBEHHBIE N3MEPEHUS (PU3MUECKUX BEITHMUUH (IIOTHOCTH BEIIECTBA KUAKOCTH H
TBEPJIOTO TeNla; CHUja TPEHUS CKOJBKEHHWS; JaBJICHHWE BO3/yXa; BBITAIKUBAIONAS CHIIA,
JIeMCTBYIOIAs Ha MOTPYKEHHOE B )KUJIKOCTh TEJI0; KOI(D(UIUEHT MOJIE3HOT0 JEHCTBUS MPOCTHIX
MEXaHU3MOB), CIeaysl NMPeUIOKEHHONM WHCTPYKIMU: NPU BBITOJHEHUHM H3MEpEeHHHl coOuparh
AKCTIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCIISATH 3HAYCHHE NCKOMOW BEJTMYUHBI;

— co0.1100amy NpaBUIIa TEXHUKH 0€30I1aCHOCTH MpHU paboTe ¢ J1abopaTOPHBIM 000pyI0BaHUEM;
— yKa3vleams NMPUHLUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JTMHAMOMETp, COOOIIAIOIINECS COCY/Ibl, OApOMETp, pbluar, MOJABMKHBIA U HEMOABHXKHBIN OJIOK,
HAKJIOHHAS TIOCKOCTB;

— Xapakmepu306ams TPUHIAIIBI IEHCTBHUS U3yYSHHBIX MPHUOOPOB U TEXHHUYECKUX YCTPOUCTB C
Ommopoil Ha uX omucaHusd (B TOM YHCIE: TOALIMIIHUKH, YCTPOMCTBO BOJONPOBOA,
THJIPABIUYECKUN Ipecc, MAaHOMETP, BBICOTOMEp, IMOPIIHEBOH HAcOC, apeoMeTp), HCMONb3ys
3HaHHA O CBOWCTBAaX (U3MYECKUX SABJIEHUI U HE0OXonuMble (HU3MYECKHEe 3aKOHBl U
3aKOHOMEPHOCTH;

— npugooums MPUMEpPbI / HAXOAUTh UHPOPMALIUIO O IPUMEPAX MPAKTHUYECKOTO UCTIONb30BaHUS
¢u3nuecKrx 3HaHUH B MOBCETHEBHOM JKU3HU /7151 obecnieueHust 0€301MacHOCTH MPH 0OpalieHNH

¢ mpuOopamMH W TEXHWYECKHMH YCTPOWCTBAMH, COXPAaHEHHs 30POBBS M COOIIOJCHUS HOPM

9KOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOIIEH cpelie;



— ocywecmeansims OTOOP HCTOYHUKOB HHGpOpManuu B ceTH VHTEpHET B COOTBETCTBUHU C
3a/IaHHBIM TOUCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUHM U TyTEM CpaBHEHUS Pa3IMUHbIX
WUCTOYHUKOB BBIJCIATh HH(POPMAIUIO, KOTOpas SIBISICTCS MPOTHBOPEYMBOU HIIM MOXKET OBITh
HEJIOCTOBEPHOM;
— UCNOb308amb TIPW BBITIOJIHEGHWHM YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy
(GU3MYECKOTO COAEpIKAHMSI, CIPABOYHBIE MaTepHallbl, pecypchl cetu HTEepHET; BIAICTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WH(OpPMANHMKA W3 OIHOW 3HAKOBOU
CHUCTEMBI B APYTYIO;
— co30aéamb COOCTBEHHBIE KpAaTKHE NMHUCHMEHHBIC M YCTHBIE COOOIICHHS Ha OCHOBE 2—3
MCTOYHHKOB MH(pOPMAIMK (PU3UUECKOrO CO JIEpKaHuUsl, B TOM YHCIIe TyOJUYHO JenaTh KpaTKue
COOOIIEHUsI O pe3yJbTaTax MPOEKTOB WJIM Y4E€OHBIX HCCIIECIOBAHUM; IMPU 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YYCHHBIH MOHSATUIHBINA ammapar Kypca (U3UKH, COMPOBOXKAATh BHICTYILICHUE
Mpe3CeHTAlNEN;
— TIPH BBINOJIHEHUHU Y4e€OHBIX MPOEKTOB U UCCIICNOBAHUN pacnpedensams 00I3aHHOCTH B TPYIIIE
B COOTBETCTBUH C IIOCTABJICHHBLIMH 3aJadaMM, CJICIUTH 3a BBLIIOJIHCHHEM IIJIaHA JICHCTBUH,
aJIeKBaTHO OIEHUBAaTh COOCTBEHHBIM BKJIAJ B JESATENBHOCTh TPYIIbl; BBICTPAUBATH
KOMMYHUKaTUBHOE B3aMMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOLUX.

8 kJacce
[IpeameTHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JODKHBI OTpakaTb CHOPMUPOBAHHOCTH Y
00yyYaromuxcst yMeHu:
— UCNOIb308aMb TIOHATHSL: Macca U pa3MepPbl MOJIEKYJI, TEMJIOBOE JBUKEHUE aTOMOB M MOJIEKYI,
arperaTHbIE€ COCTOSIHHSI BEIIECTBA, KPUCTAUIMYECKHE W aMOp(HBIC Teia, HACHIIICHHBIA |
HEHACBHIIICHHBIA Tap, BIAXHOCTh BO3/AyXa; TEMIEparypa, BHYTPEHHSSI JHEPrus, TEIUIOBOM
JIBUTaTeNb; AJIEMEHTAPHBIA AIIEKTPUYECKUN 3apsil, DSJIEKTPUUECKOE II0Jie, TMPOBOJAHUKUA U
JTUBIEKTPUKH, TOCTOSIHHBINA 3JEKTPUUECKUN TOK, MArHUTHOE TOJIE;
— paznuyams SIBIEHUS (TEIIOBOE PACIIMPEHHE/CKaTHE, TEIUIoNepeaayda, TeMI0BOEe paBHOBECHE,
CMa4yuBaHUE, KaNWJUIPHBIE SBIICHUsI, UCTIApPEHHE, KOHACHCAIIUS, TIJIaBICHUE, KPUCTAUIH3AIUs
(oTBepmeBaHUE), KHIIEHHE, Terulonepenadya (TeIIONPOBOIHOCTh, KOHBEKIIUS, W3Iy4YCHUE);
ANEKTPHU3aLUs TeJ, B3aUMOJICUCTBHE 3apsOB, JEUCTBHUS JIIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aWMOJICHCTBHE MArHUTOB, JEHCTBHE MArHUTHOTO TOJISI HAa TIPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAS WHIYKIMSA) 10 ONMMCAHHWIO MX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SIBIICHUE;
— pacno3Hasams TPOSBICHUE MU3YUYEHHBIX (PU3NYECKUX SBICHUN B OKPYKAIOIIEM MHpE, B TOM
yucie GU3NYeCKue SBJICHUS B MPUPOJIC: TTOBEPXHOCTHOE HATSHKEHUE M KAMMUIIPHBIC SIBIICHUS B

npupoe, KPUCTAIUIBI B MpHUpoae, uznydenue CoiHIa, 3aMep3aHie BOJOEMOB, MOPCKUE OpHU3HbI,



o0Opa3oBaHHe pOChl, TYMaHa, HHEsl, CHEra; 3JIeKTPUUECKUe SBJICHUS B aTMoc(depe, 3JeKTPUUECTBO
KUBBIX OPraHU3MOB; MarHUTHOE IOJie 3eMJIH, Jpei( MOJIOCOB, POJIb MArHUTHOTO TIOJS IS
KHU3HU Ha 3emiie, MOJISIPHOE CUSTHUE; IPU 3TOM MEPEBOIUTH MPAKTHUYECKYIO 337auy B y4eOHYIO,

BBIIACIIATh CYIICCTBCHHBIC CBOﬁCTBa/HpHSHaKH (bPI?»PI‘ICCKI/IX HBHeHI/Iﬁ;

— onucvieams W3YYCHHBIC CBOMCTBAa Ten M (U3UYECKUE SIBJICHHUS, UCHONB3Yys (usmueckue
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSS SHEPTHsl, KOJTUYECTBO TEIJIOTHI, YAeIbHAas TeINIOEMKOCTD
BElIeCTBa, YZeNbHAas TEIUIOTa IUIaBJICHUS, YyJedbHas TEIIoTa MapooOpa3oBaHus, yleidbHas
TEIUIOTAa CrOpaHusl TOIUIMBA, KOA((UIMEHT TMOJIE3HOrO JEWCTBUS TEIJIOBOM MAIIUHBI,
OTHOCHUTEJIbHAsl BIAQXHOCTh BO3/yXa, JJIEKTPUUECKUN 3aps], CHJa TOKa, 3JIEKTPUYECKOe
HaIpsDKEHUE, CONPOTHBIIEHHWE MPOBOJHUKA, YJEIbHOE CONPOTUBJIEHHME BELIECTBA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA); MPU OMMCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKHI CMBICH
UCIOJIb3YEMBIX BETUYHMH, 0003HAUYCHUS U €IUHUIIBI (PU3NYECKUX BEIMYUH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIME JAHHYIO (M3WYECKYIO0 BEIWYHHY C JPYTUMH BEITUYMHAMH, CTPOHUTH TpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINYHH;

— Xapaxkmepu3oéams CBONCTBa Tell, ()U3HUECKUE SBIICHUS U MPOLECCHI, UCIONb3ysd OCHOBHBIC
MOJIO’KEHUS MOJICKYISIPHO-KMHETUYECKOW TEOPUH CTPOCHHS BEUIECTBA, IPUHIIUII CYNEPIIO3UIIUU
noJie (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHSs 3apsaa, 3akoH OMa najisi yyacTka Ieru,
3akoH JDxoyns—JleHla, 3aKOH COXpaHEHHs JHEpPruy; IpU OTOM JaBaThb CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

— 00vaAcHAmMb (HU3NYECKHE MPOLECCHl M CBOMCTBA T€J, B TOM YUCJIE U B KOHTEKCTE CUTYaIHi
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh MPHUUYUHHO-CIIEJACTBEHHBIE CBSI3M, CTPOHTH
00BsicHEeHHE U3 1—2 JIOrMyecKux IIaroB ¢ Oonopoi Ha 1—2 M3ydeHHBIX CBOMCTBa (PU3MUECKUX
SBJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— pewiams pacu€THBIE 331a4K B 2—3 JeMCTBUS, UCIIONB3YsI 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOLIHE
¢du3nyecKkue BETMYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 3a/layll 3alHChIBaTh KPAaTKOE YCIIOBHE,
BBISIBIISITh HEJOCTATOK JAHHBIX JUIS pEHICHUS 3a/a4yd, BBIOMpPATh 3aKOHBI M (POPMYIIBL,
HeoOXoauMble il €€ pellieHus, MPOBOAUTh PAacu€Thl M CPAaBHUBATh IOJYYE€HHOE 3HAUYECHUE
($u3MUecKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

— pacnosnasams TPOOJIEMBbl, KOTOPblE MOYXHO PEHIMTh MPU MOMOUIM (U3NYECKUX METOOB;
UCTIONB3Ysl ONHCAaHUE WCCICIOBAHUS, BBIIENATH IMPOBEPSIEMOE IPEAIONIOKEHHE, OICHUBATh
NPaBUIBHOCTD MOPSAKA TPOBEACHUS UCCIEI0BaHUS, 1eIaTh BEIBOIbI;

— NpPo600UMb OTBITHI MO0 HAOIIOACHUIO (U3UYECKUX SBICHUN MU (PU3MUECKUX CBOWCTB Tel
(KanmMJUIApHBIE SIBJICHUS, 3aBHCHMOCTH JABJICHUS BO3[yXa OT €ro o0bEéMa, TemIeparyphl;

CKOPOCTH nporecca OCTBIBAaHUSI/HAarpEeBaHUS npu U3ITy4YEeHUN oT BeTa



U3ITY4aroLeH/OTIoaoneil MOBEpXHOCTH; CKOPOCTh HCHApPEHHs] BOJbl OT TEMIEpaTypbl
KHUJIKOCTH U TUIOMIATN €€ MOBEPXHOCTH; SJIEKTPHU3AIMS TET U B3aMMOJCHCTBHE 3JIEKTPUUCCKUX
3aps/ioB; B3aMMOJACWCTBHE MOCTOSHHBIX MAarHUTOB, BU3yalW3allMsl MAarHUTHBIX IIOJEH
IOCTOSIHHBIX MAarHMTOB; JEMCTBHUS MAarHUTHOTO II0JI1 HAa HPOBOJHHK C TOKOM, CBOMCTBa
JJIEKTPOMAarHuTa, CBOMCTBA  3JEKTPOJABUIaTelsl IOCTOSHHOIO  TOKa):  (hopMyaupoBaTh
IpOBEpsEMbIEC TPEINOJI0KEHNS, COOMpPATh YCTAHOBKY W3 TPEAJIOKEHHOTO OO0OpYIOBaHUS;
OTIHCBIBATH XOJ1 OTBITA U (POPMYITUPOBATH BHIBOJIBI;

— GbINONIHAMb TPSIMbIE U3MEPEHHs] TEMIIEPATYPhl, OTHOCUTEIbHON BIAKHOCTH BO31YXa, CHIIBI
TOKa, HaNpsDKEHUS C UCII0JIb30BAaHUEM aHAJIOIOBBIX PUOOPOB U aTYUKOB (PU3MUECKUX BEIUYMH;
CpaBHUBATh PE3yJIbTAThl U3MEPEHUN C YUETOM 33JaHHOM a0COIIOTHON MOTPEIIHOCTH;

— NpoeoOuUmMb WCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUYECKOW BEIUYMHBI OT IPYrou c
UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTb COIIPOTHUBIICHHSI TPOBOIHUKA OT €r0 JUIUHBI,
IUIOINAAM TOMEPEYHOr0 CEYEHUs U YIENbHOTO COIPOTHBIIEHUS BEILECTBA MPOBOJHMKA; CHJIIbI
TOKa, WAYIIErO 4Yepe3 TMPOBOAHMK, OT HANpsHKEHUS Ha MPOBOJHUKE; HCCICIO0BAHUE
II0CJIEI0BATENIBHOTO U MAapaJlIeIbHOIO COEAMHEHUH IPOBOIHUKOB): IUIAHUPOBATh UCCIIE0BaHUE,
coOMpaTh YCTAaHOBKY U BBINOJHATh U3MEPEHHUs, CIENys MpeyIoKEHHOMY IUIaHy, (UKCHpOBaTh
pe3yibTaThl IOJyYEHHOM 3aBUCUMOCTH B BHJE TaOnull W TpadUKoB, JeNaTh BBIBOJABI I10
pe3yabTaTaM HCCIeI0BaHUs;

— Npo8oOUMb KOCBEHHBIE H3MEPEHHsI PU3NICCKUX BEINYHH (yIeIbHAS TETNIOEMKOCTD BEIIECTBA,
COIIPOTHBIIEHUE TPOBOJHMKA, pabOTa M MOIIHOCTh 3JIEKTPHUUECKOrO TOKA): IUIAHUPOBAThH
U3MepeHusi, COOMPaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIeAys MPEJIOKEHHOW MHCTPYKIUH, U
BBIYHUCIISTH 3HAUCHHUE BEITMUUHBI;

— cobn100ame paBUIla TEXHUKU 0€30MacHOCTH MU paboTe ¢ 1abopaTopHBIM 000pYI0BAaHUEM;
— Xapakmepu306amy TPUHLIUIBI 1eHCTBUS U3yYEHHBIX MPUOOPOB U TEXHUYECKHX YCTPOUCTB C
OTIOPOii Ha MX ONMMCaHU (B TOM YHCJIIE: CUCTEMa OTOIJICHUS IOMOB, TUTPOMET, MapoBasi TypOUHa,
amIiepMeTp, BOJBTMETP, CUETUMK AIEKTPHUUECKOW IHEPTHH, DIEKTPOOCBETHTEIBHBIE MPHOOPHI,
HarpeBaTeNIbHbIE  3JIEKTPONpPHOOPHI (mpumepsr), JIEKTPUYECKUE MIPEAOXPaHUTEIH;
AIIEKTPOMArHUT, 3JEKTPOJBUTATENIb IOCTOSIHHOTO TOKAa), WCIONb3ys 3HAHHS O CBOMCTBax
¢u3nUecKkux sSBICHUH U HEOOXOIUMBbIE (PU3MUECKIE 3aKOHOMEPHOCTH;

— pacno3Hasams MPOCThIE TEXHUUECKHE YCTPOICTBA M N3MEPHUTENbHBIE IPUOOPHI IO CXEeMaM U
CXEMaTHYHBIM PHCYHKaM (KHJIKOCTHBII TEPMOMETP, TEPMOC, TICHXPOMETP, THTPOMETP, ABUTATEIh
BHYTPEHHEI'0 CTOpaHUs, JEKTPOCKOI, PEOCTaT); COCTABIIATh CXEMbI JIEKTPUUYECKHX LEMnen ¢
MOCJEI0OBATENbHBIM M THapaJlIeNbHBIM  COCIUHEHHWEM JJIEMEHTOB, pa3jinyas YCIOBHbBIE

0003HaYeHUSI DJIEMEHTOB AJIEKTPUUECKUX LEMel;



— npuooums MPUMEPHI/HAXOAUTh UH(POPMALIUIO O MPUMEPAX MPAKTHUECKOTO HCIOJIb30BAHUS
(bu3HYECKUX 3HAHUH B MOBCEAHEBHOW XKU3HU I 00ecrieueHrs 0€30acHOCTH MPU 00paIleHuH C
npubopaMi W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHCHHS 3J0POBbSI M COOIIOJECHUS HOPM
9KOJIOTHYECKOT0 TIOBEJICHUS B OKPY>KaIOILeH cpeie;
— ocyujecmanams MOUCK UHPOpMAIK (PU3NYECKOTO cojiepaHus B ceTu VIHTEepHET, Ha OCHOBE
UMEIOTNXCS 3HAHUH ¥ TTyTEM CPaBHEHUS JOTIOJHUTEIBHBIX HICTOYHHKOB BBIIEISITH HH(GOPMAITHIO,
KOTOpasi SIBJISIETCS MPOTUBOPEUUBOM HIIM MOKET OBITh HEIOCTOBEPHOM;
— UCNnONb306amb TIPU BBHINOJHEHUU YYEOHBIX 3aJlaHUil Hay4HO-TIOMYJSAPHYIO JUTEpaTypy
buznyecKkoro cojaep)kaHus, CIpPaBOYHBIE MaTepHallbl, pecypchl cetu HHTepHeT; BiageTh
npuéMaMHi KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus WHMOpPMANHMKA W3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;
— co30aéamb COOCTBEHHBIE TUCHMEHHBIE U KPATKHUE YCTHBIE COOOIIeHHsI, 0000111ast HH(GOpMAaIIUIO
U3 HECKOJIbKUX MCTOYHHKOB (PU3UYECKOTO COJIEPKaHHUs, B TOM YHCIE MyOIMYHO MPECTABIATH
pe3yNbTaThl TPOSKTHOM WM WCCIICAOBATEIbCKON JEATCILHOCTH, TPU 3TOM T'PAMOTHO
WCIIOJIb30BaTh M3YYCHHBIN MOHATUIHBINA ammapar Kypca (U3HUKH, COIMPOBOXKIATh BBICTYILICHUE
Mpe3CHTAlNEN;
— IIPU BBINOJIHEHNUHU Y4€OHBIX MPOEKTOB U UCCIIEOBAHUM (PU3NYECKUX TIPOIIECCOB paACHpedeamy
00sI3aHHOCTH B TPYIITE B COOTBETCTBUH C IMOCTABIICHHBIMH 33/Ia9aMH, CIICIUTh 32 BBITIOJTHECHHEM
njaHa JEWCTBHM W KOPPEKTHPOBATH €ro, aJeKBaTHO OIEHHWBATh COOCTBEHHBIM BKJIaa B
JESITENIbHOCTD TPYIIIbBI; BBICTPAUBAaTh KOMMYHUKATHBHOE B3aUMOCHCTBHE, MIPOSIBIISISI TOTOBHOCTH
pazpemniaTh KOHQIUKTHIL.

9 kJacc
[TpenMeTHBIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh C(HOPMHUPOBAHHOCTH Y
00yyYaromuxcst yMeHU:
—ucnonb3oeams  TIOHATUS:  CUCTeMa  OTcu€ra, MaTepuanbHas TOYKa, TpPaeKTOpHs,
OTHOCHUTEIIbHOCTh MEXaHHUYECKOTO JIBIDKEHUS, nedopMarus (ynpyras, IuiacTudeckas), TpeHUe,
[EHTPOCTPEMUTEIILHOE YCKOPEHUE, HEBECOMOCTh W TMEPETPY3KH; IEHTP THKECTH; aOCOIIOTHO
TBEPIOE TENO, IEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE; MEXaHMUECKUE KOJIeOaHUs U BOIHBI,
3BYK, HHPPA3BYK U YJIBTPA3BYK; DJIEKTPOMATHUTHBIC BOJHBI, IITKaja AJIEKTPOMATHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JTATBHO30PKOCTh, CIICKTPHI UCITYCKAHUS W TOTJIONICHUS; aibda-, OeTa- u
ramMma-H3JIy9eHHUs, U30TOIIbI, IJICPHAs YHEPTeTHKA,;
— paziuuams  SBIEHUS (paBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHEHHOE JBUKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHIE, CBOOOTHOE TTa/IEHUE Tel, pPABHOMEPHOE ABM)KCHUE
10 OKPY)KHOCTH, B3aWMOJICHCTBHE TeJ, PEaKTHBHOE JBIKCHHE, KOJICOATeThHOE JIBIDKECHUE

(3aTyxaromue 1 BbIHYXJICHHbIE KOJeOaHus), pe30HAaHC, BOJTHOBOE JBUKEHHE, OTPAKEHUE 3BYKa,



IPSIMOJIMHEMHOE PACIPOCTPAHCHHUE, OTPAXKEHUE M IPEIOMIICHHE CBETA, IOJIHOE BHYTPEHHEE
OTpaKE€HHE CBETA, PA3JIOKEHUE OEIOro CBETa B CIEKTP U CJIOKEHUE CIIEKTPAJIBHBIX LBETOB,
JUCIIEPCUsSl CBETA, €CTECTBEHHAs PAJAMOAKTHUBHOCTb, BO3HUKHOBEHHME JIMHEHMYATOrO CIIEKTpa
U3JIY4EHUs1) [0 ONMUCAHUIO UX XAPaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX
JaHHOE (PpU3HUYECKOe SIBIECHUE;

— pacno3naeams TPOSBICHUE U3YYCHHBIX (PM3NYECKUX SIBICHUI B OKpY)KalolieM MUpE (B TOM
yucie (pusnueckue SBICHHS B MPHPOJE: MPWIMBBI U OTIUBHI, JABIKEHHE TutaHeT CoOJHEYHOH
CUCTEMBI, PEAKTHBHOE [BWKEHUE >KMBBIX OPIaHM3MOB, BOCIPHUATHE 3BYKOB JXHUBOTHBIMU,
3eMJIETPSACEHUE, CEHCMUYECKHE BOJIHBI, IyHAMH, 9X0, LIBETA TEJI, OIITUYECKUE SBJICHUS B IPUPOJIE,
Ouojoruuyeckoe JecTBHE BUAMMOIO, YIbTPa(UOIETOBOrO M PEHTIEHOBCKOIO H3IyYEHUII;
€CTECTBEHHBIHN paIHOaKTUBHBIN ()OH, KOCMHUYECKHE JTyYH, PAJANOAKTHBHOE U3ITyIEeHUE IIPUPOTHBIX
MHUHEpaJIOB; JIeHCTBUE pAJMOAKTUBHBIX W3JIYy4eHUH Ha OpPraHu3M YelOBeKa), HpPU 3TOM
HEPEeBOJIUTh MPAKTUYECKYIO 33Jauy B Y4eOHYIO, BBIIEIATH CYIIECTBEHHbIE CBOWCTBA/MPU3HAKU
(bu3NYECKUX SIBICHUM;

— onucbiéams W3y4CHHBIC CBOMCTBAa Tel M (U3MUYCCKHE SIBJICHUS, WCIONIB3YS (QuU3HUecKue
BEJIMYMHBI (CpelHAsA U MIHOBEHHAsi CKOPOCTh TeJla IIPU HEPaBHOMEPHOM JBH)KEHUH, YCKOPEHHUE,
IIEpEMELIEHHE, ITYTh, YIJI0Bas CKOPOCTh, CUJIa TPEHUS, CUJIA YIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOJHOrO TaJeHMs, BEC Tejla, MUMIYJIbC TeJla, MMIYJIbC CHJIBI, MEXaHH4YecKas paboTra u
MOIIIHOCTb, IOTEHIIMAJIbHAS YHEPT U TEJA, IOJHATOTO HAJl TOBEPXHOCTHIO 3€MJIH, TIOTEHIMAIbHAS
DHEPIUs CKATOM IPYKUHBI, KHHETUYECKAsl DHEPrus, MOJIHAs MEXaHUYECKas SHEPrus, Nepuox U
4acToTa KojeOaHui, JUIMHA BOJIHBI, [POMKOCTh 3BYKa M BbICOTA TOHA, CKOPOCTh CBETA, T0OKa3aTelb
MIPEIOMJIEHUS CPEJibl); IPU OMMCAHUU IPABUIIBHO TPAKTOBATh (PU3NUYECKHI CMBICIT UCTIOIB3YEMBIX
BEJIMYMH, 0003HAUYEHHUS U €AMHMIIBI (U3NYECKUX BEIMYMH, HAXOJUTh (POPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 (DU3MYECKYI0 BEIWYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TI'padUKH H3YyYEHHBIX
3aBHCHUMOCTEH (PU3HUECKUX BEIUYHH;

— Xapakmepu3o6ams CBONCTBA Tel, (PU3MUECKUE SBICHUS U IPOLECCHI, MCIOJb3Ys 3aKOH
COXPAHEHHUs SHEPruM, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHUMUII CYNEPIO3UIUN CUJI, TPUHLNUII
OTHOCHUTEJIBHOCTH ['anuiies, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHBI OTPAKEHUS
U IPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHMS 3apsJ0BOTO UM MAacCOBOTO YHUCEN IPU SAEPHBIX
peakuusx; MpU OSTOM JlaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHa M 3alUCBIBATH €ro
MaTEeMaTU4YeCKOe BBIPAKEHUE;

— 00vaAcHAmMb (HU3NYECKHE MPOLECCH M CBOMCTBA T€J, B TOM YUCIIE U B KOHTEKCTE CUTYaIHi
[IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUYUHHO-CIICICTBEHHBIE CBA3U, CTPOUTH
00BsicCHEHHE U3 2—3 JIOTMYECKUX I1IaroB € OMOPON Ha 2—3 M3YyYEHHBIX CBOMCTBa (pU3MUECKUX

SIBJICHHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;



— pewamsv pacy€THBIC 3a1aud (ONMUpAIOIIUECS Ha CUCTEMY M3 2-3 ypaBHEHHI), UCIIONIB3Ys
3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE (PU3UUECKUE BEIMYUHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4H
3aMMCBIBATh KPAaTKOE YCJIOBUE, BBIABIATH HEAOCTAIOIINE WM M30BITOUYHBIC JaHHBIC, BEIOMPATH
3aKOHbl ¥ (OpMyJibl, HEOOXOAMMBIE JMJsl pEIIeHUs, IMPOBOAUTh pacuéTbl M OLIEHUBATh
PEATMCTUYHOCTD MOJYYEHHOT'0 3HaUCHUsI (PU3MUECKON BEIMYHHBI,

— pacnosnasams MPOOIEMBI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOLIM (PU3UYECKUX METOJIOB;
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACIATH IMPOBEPSIEMOE IPENAIIOJIOKEHUE, OLEHUBATh
IPaBUIbHOCTh IIOPSIKA TIPOBEJEHHS] HCCIEAO0BaHMs, Je€iaTh BBIBOJAbI, HHTEPIPETUPOBATH
pe3yibTaThl HAOIIOACHUHN U ONBITOB;

— npo8oOUMb OMBITHI 10 HAOIIOACHUIO (DH3UYECKHUX SBICHHUNA WIH (DU3HUYECKUX CBOWCTB Tl
(u3yueHue BTOporo 3akoHa HplOTOHA, 3aKOHa COXPAHEHHs SHEPruu; 3aBHUCHUMOCTbh IEepHoia
KoJIeOaHUH MPYKUHHOI'O MasiTHUKA OT MACChl Ipy3a U )KECTKOCTU IPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTYABl MaJIbIX KoJieOaHuil; NpsMOIMHENHOE paclpOCTpaHEeHUE CBETa, pa3jokKeHue 0enoro
CBETa B CIIEKTP; U3Y4YEHHUE CBOICTB M300pak€HUs B IUIOCKOM 3€pKajle U CBOMCTB M300paKeHUS
npeaMeTa B cCoOMparomei JInH3e; HaOIroIeH!e CIUTOIIHBIX M IMHEWYaThIX CIIEKTPOB U3ITyYCHNs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOIO HabOpa 00OpYAOBaHUS; OMHMCHIBATh X0
OIIBITA U €T0 PE3yNbTaThl, POPMYINPOBATH BHIBOJIBI;

— npo8ooumsb NMPU HEOOXOTUMOCTH CEPUI0 MPSIMBIX U3MEPEHUH, ONpeesiss cpe/iHee 3HaUeHHe
u3MepsieMoil BeJMYuHbI ((POKyCHOE paccTosiHHE coOMparoleil JHH3bI); 000CHOBBIBATH BHIOOP
crioco0a U3MepeHNs/U3MEPUTEIBHOTO IPHOOPa;

— Nposooums UCCIEIOBaHNE 3aBUCUMOCTEN (DPU3NYECKUX BEITMYUH C MCIOIb30BAaHUEM IMPSIMBIX
M3MEpEeHHl (3aBUCUMOCTh IIyTH OT BPEMEHU NPU PABHOYCKOPEHHOM JIBUYKEHUH 0€3 HayaIbHOUN
CKOPOCTH; IIepro/ia KojaeOaHuii MaTeMaTUYeCKOro MasiTHUKA OT JIJIMHBI HUTH; 3aBUCUMOCTH yTjia
OTpakKe€HHsI CBETa OT yrja NaJeHUs M yIiia NpPeloOMIIEHUS OT yrjia MajeHus): MIaHUPOBATh
UCCIIEIOBaHUE, CaMOCTOSITEIbHO COOMpPATh YCTAaHOBKY, (PMKCHUPOBATh PE3YJIbTaThl MOJy4YEeHHOH
3aBHCUMOCTH (PU3MUECKHUX BETUYMH C YUETOM 3aJJaHHOW NOTPEIIHOCTH U3MEPEHUH B BUJIE TaOJIUIL
U TpaduKOB, JeJaTh BHIBOABI IO Pe3yabTaTaM UCCIIEI0BaHUS;

— npo8ooums KOCBEHHbIE U3MEpPEHHsI (PU3UUYECKUX BEIUYUH (CPEAHSs CKOPOCTh M YCKOpEHHE
TeJa PU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOTHOTO MaleHHsl, KECTKOCTD MPY>KUHBI,
KOA(p(UIIMEHT TPEeHMsI CKOJIbXKEHHS, MeXaHudeckass paboTa W MOIIHOCTb, YacTOTa M IMEPHOJ
Kosie0aHUI MaTeMaTHYeCKOT0 U MPYKUHHOTO MasiTHUKOB, ONTHYECKas CHJIa COOMparoniel JTUH3bI,
pPaIuOaKTUBHBIA (POH): MIAHUPOBATH W3MEPEHUs; COOUPATh HKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITOJIHATH U3MEPEHUS, CIeysl MPEATI0KEHHON HHCTPYKIMH; BBIYUCIIATh 3HAUCHUE BETMUUHBI U
AHAIN3UPOBATH MOJTYYEHHbIE PE3YIbTATHI;

— cobarwdamsb MpaBUIIa TEXHUKHA 0€30MMaCHOCTH TIPH paboTe ¢ Jab0paTOpHBIM 000PYI0BAaHUEM;



— pazauyams OCHOBHBIE MPHU3HAKM M3YYEHHBIX (PU3MUECKMX MOJeNeil: MaTepuanbHas TOYKa,
a0COJIIOTHO TBEPAOE TEJIO, TOYEUHBIM UCTOUHUK CBETA, JIy4, TOHKAs JINH34, [IJIaHETapHasi MOJIENb
aToMa, HyKJIOHHasl MOJZIEJIb ATOMHOT'O s1]1pa;

— Xapakmepu306amb NPUHLUIBI 1€HCTBUSA U3yYEHHBIX NPUOOPOB U TEXHUUYECKUX YCTPOMUCTB C
OMopoil Ha MX omucaHus (B TOM YHUCIE: CIUAOMETP, JATYUKHU IOJOXKEHUS, PACCTOSHUS U
YCKOpEHHUs, paKeTa, 3XOJOT, OYKH, IEpHCKom, (oToanmapar, ONTUYECKHE  CBETOBOJBI,
CIIEKTPOCKOI, JO3UMETp, Kamepa BuiibcoHa), HMCIONB3ys 3HAHUS O CBOWCTBAX (DHU3MUECKUX
SBJICHUH U HEOOXOAUMBIX (PU3NYECKUX 3aKOHOMEPHOCTEH;

—UCNONb306aMb CXEMbl W CXEMAaTUYHBIE DPHUCYHKH W3YyYCHHBIX TEXHHUYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX IPUOOPOB U TEXHOIOTMUYECKUX ITPOLIECCOB MPU PEUIEHUH Y4EeOHO-ITPAKTUYECKUX
3a/1a4; ONTUYECKUE CXEMBI JJIsl OCTPOCHUS U300pakeHUH B IIJIOCKOM 3€pKajie M coOuparoein
JIMH3E;

—npueooums TPUMEPBI/HAX0AUTh UH(OPMAIMIO O MpUMepax HNPaKTUYECKOI'0 HCIIOIb30BaHUS
¢u3nUecKruX 3HAHUH B IIOBCEIHEBHOW KHU3HHM I 00ECTIeYeHUsT OE301IaCHOCTH MTPH OOpAIICHUH C
npubopaMu ¥ TEXHHYECKUMH YCTPOHCTBAMH, COXPAaHEHHS 3J0POBBS H COOJIOACHUS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKPYKAIOILEN CpelE;

—ocywecmensimy TMOUCK UHPOpMauuu (u3nyecKoro coaepkaHuss B cetu VIHTepHer,
CaMOCTOSITENILHO (POPMYIIUPYSI TOMCKOBBIN 3a1poc, HAaXOAUTh ITyTH OIPeIeICHHS TOCTOBEPHOCTH
MOJIyYeHHOUM MH(OpMaLMK HA OCHOBE UMEIOIIMXCS 3HAHUHN U TOTIOJHUTEIbHBIX HICTOYHHUKOB;
—UCNnOIb306ams TPU  BBHIOJHEHUH Y4YeOHBIX 3aJaHUl Hay4YHO-TIONMYJSPHYIO JIUTEpaTypy
(Gu3nUecKoro coaepXkaHus, CIpPaBOYHbIE MaTepHajbl, pecypchl ceTu VIHTepHeT; BIaleTh
npuéMaMyl KOHCIIEKTHPOBAHMS TEKCTa, IMpeoOpa3oBaHus HHGMOpMAIMM U3 OJHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;

—co30a6amb COOCTBEHHbIE NMHCbMEHHBIE U YCTHbIE COOOIIEHUS Ha OCHOBE MH(pOpMalUU U3
HECKOJIbKUX HCTOYHMKOB (DPU3MUECKOrO coJepKaHMs, MyOIMYHO MpPEACTaBIATh PEe3yJbTaThl
MIPOEKTHOM WJIM MCCIIEIOBATEIbCKON JIEATEIBHOCTH; IIPU O3TOM TPaMOTHO HCIIOJIb30BaTh
M3YYEHHBIN MOHATUMHBIN anmapaTr u3y4aemoro pasjesna (U3HKH U COPOBOXK/IATh BBICTYIIJICHHUE

npe3eHTalmen ¢ yuéToM 0ocoOEHHOCTEH ayTUTOPUN CBEPCTHUKOB.

4. TEMATHYECKOE IINTAHUPOBAHUME C YKASAHUEM
KOJIMYECTBA YACOB JIJISI KAXKJIOM TEMbI, IPOBEPOUYHBIX U
KOHTPOJIBHBIX PABOT, HOP u 0P

7 kaacc (2 yaca B He/1eJI10)
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riI00aJIbHbIe metod.ru/tpost/8
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prirodnie-
opticheskie-
yavleniya
KBaHTOBEIE 17 BrisiBiienue http://academy.
SIBJICHHS r1100aJIbHOTO mosmetod.ru/ko
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[TnanupoBaHue uskoreniya-
CBOCTO Pa3BUTHSI B zaryazhennykh-
npuoOpeTeHun HOBBIX | chastits
(bHU3HMUECKUX 3HAHHIA.
[ToBTOpHUTENBHO- 9 Bocnuranue http://academy.
00006IArINN LEHHOCTH mosmetod.ru/ko
MOJTyJIb ¢bu3nveckoil Hayku Ilektsiya/kak-
KaK MOIIIHOT'O stat-
UHCTPYMEHTA kosmonavtom

MO3HAHUS MUDA,
OCHOBBI Pa3BUTHUA
TEXHOJIOTHH,

Ba)KHEUIIIEH

www.yaklass.ru
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COCTAaBJIAIOIIEN

KYJIbTYpBI.

Bcero 102 7 6

5. TMPUJIOKEHME: KAJJEHJIAPHO-TEMATHUYECKOE IJTAHUPOBAHUE HA
TEKYIIWH YYEBHBIN I'OJ




