HOCJICZ[CTBPIIZ (pa3rnameHI/151, MNOAMCHBI, YTPAaThI I[aHHBIX) C y‘IéTOM OCHOBHbIX TCXHOJIOI'MYCCKUX U
COIMAJIBHO-TICUXOJIOTHYCCKUX ACIICKTOB HUCIIOJIb30BaHUA CCTHU I/IHTepHeT (CeTeBaSI AHOHHUMHOCTbD,
U(ppPOBOHA Cilel], ayTeHTUYHOCTh CYyOBEKTOB U PECYPCOB, OMTACHOCTh BPEIOHOCHOTO KOJa);

. pacro3HaBaTh MMOMBITKH U IPEAYIPEXKIATh BOBJICUCHHE CE0s1 M OKPYKAIOLIUX B
JeCTPYKTUBHBIC M KpUMUHAIIBHBIE (JOPMBI CETEBOM aKTUBHOCTH (B TOM YMCIIe KHOEPOYIUIHHT,

¢bumuHr).

2.1.9 PU3UKA

Pabouas nmporpamma no (usuke Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHMs COCTaBJICHA Ha
OCHOBE TIOJIOKEHHI U TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS Ha 0a30BOM YPOBHE OCHOBHOM
00pa30BaTeNIbHON MporpaMMBbl, IPEACTaBICHHbBIX B DeepalibHOM rocyJapCTBEHHOM
o0pa3oBaTesIbHOM cTaHAapTe 0OCHOBHOTO o01iero odpazosanus (PI'OC O0O0), a Takxke ¢ ya4éToM
[IpumepHoit mporpammsl BocnuTanuss ¥ KoHuenuuu mnpenojgaBaHusi y4yeOHOro mpeaMera

«Du3nka» B 00pazoBaTenbHbIX opranuzanusax Poccuiickoit denepainu, peann3yonmx

OCHOBHBIE 00111€00pa30BaTEIBHBIC TPOTPAMMBI.

MHNOACHUTEJIbHAS 3AIIUCKA

Coneprxanne [IporpamMmbl HarpaBiaeHO Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH YYalllUXCsS U OpPraHU3aluIo u3yuyeHus (pU3nKu Ha e TeNbHOCTHON ocHOBe. B Heit
YYHUTBIBAIOTCSI BOBMOYKHOCTH npeaMera B peanusamuu TpedoBanmnii @I'OC OO0 k miiaHupyeMbIM
JUYHOCTHBIM U METANpeAMETHBIM pe3ylibTaTaM 0Oy4YeHHs, a TAK)Ke MEXKIIPEAMETHBIE CBSI3U
€CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHuUs.

B nporpamme onpenensroTcsi OCHOBHbBIE LENH U3Yy4eHHUs (PU3MKU Ha YpOBHE OCHOBHOTO
oO1m1ero o0pa3oBaHus, IUIAHUPYEMBIEC PE3YIbTAaThl OCBOCHUS Kypca (PU3UKHU: TUYHOCTHEIE,
MeTamnpeaMeTHbIe, IpeIMETHbIE (Ha 6a30BOM YPOBHE).

[IporpamMma ycTaHaBiIMBaeT pacnpe/esieHne yaeOHOTo MaTepuraa o rojam ooyuenus (1o
KJlaccam), peJiaraeT MpuMEpHYIO OCIeA0BaTEeIbHOCTh U3YUEHUS TEM, OCHOBAHHYIO Ha JIOTUKE
Pa3BUTHUS IPEIMETHOTO COACPIKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH yualuxcs, a TaKkxKe
MIPUMEPHOE TEMATHYECKOE IJIAHUPOBAHUE C YKa3aHUEM KOJIMYECTBA YAaCOB HA U3yUEHUE KaXKIOU
TEMBbI ¥ IPUMEPHOI XapaKTePUCTUKON yueOHOU e TeNbHOCTH YUaIINXCs, PeaTu3yeMon mpu
W3YYEHUU ITUX TEM.

[IporpamMma MokeT OBITh CTIOIH30BaHA YUUTEISIMU KaK OCHOBA JUISI COCTABIICHUSI CBOMX
pabounx mporpamm. [Ipu pa3zpabotke paboyeit mporpaMMbl B TEMATUYECKOM IJIAaHUPO BAHUU

JOJIXKHBI OBITH YYTCHBI BO3MOKHOCTU HCIIOJIb30BaAHUS SJICKTPOHHBIX (I_II/I(I)pOBBIX)



00pa3oBaTeNbHBIX PECYPCOB, ABISIOMINUXCA Y4eOHO-METOIMYECKUMHU MaTepHaIaMu
(MyJTBTUMEIUITHBIE IPOTPAMMBI, 3JICKTPOHHbIE YIeOHUKHU U 3a/JaYHUKH, JICKTPOHHBIE
OubIMOTEKH, BUPTYyalbHbIE Ta00PaTOPHH, UTPOBBIE TPOTPAMMBI, KOJUIEKIIUH HU(PPOBBIX
00pa30BaTEIIbHBIX PECYPCOB), PEATH3YIONINX AunakTHdeckue Bo3moxkaoctr MKT, conepkanue
KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa3oBaHUM.

Paboyas mporpaMMa He CKOBBIBAET TBOPUYECKYIO HHUIIUATHUBY YYUTEIICH U MPETOCTABIISIET
BO3MOKXHOCTH JIA pe€ain3allvii pa3jINnYHbIX MECTOJUYICCKHUX IMTOAX0J0B K ITPCIIO AaBaAHUTIO (1)I/I3I/IKI/I

IIPH YCIIOBUU COXpaHEHUs1 0043aTeIbHOM YacTH co/iep’KaHus Kypcea.

OBLIAS XAPAKTEPUCTUKA YYEBHOI'O MIPEAMETA «®U3UKA»

Kypc pusuknu — cucremooOpa3yromuii yisi €CTECTBEHHO-HAyYHBIX YUEOHBIX TPEIMETOB,
MOCKOJIbKY (PM3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, N3y4aeMbIX XUMHEH,
Ouosoruei, actpoHoMuel u puznyeckoil reorpaduein. Gu3nuka — 3TO MpeIMET, KOTOPHI He
TOJIbKO BHOCUT OCHOBHOM BKJIaJl B €CTECTBEHHO-HAYyYHYIO KapTUHY MHUpPA, HO U MPEJOCTaBISET
HanOoJiee sICHbIe 00pasIbl MPUMEHEHUS HAYIHOTO METO/Ia TIO3HAHUS, T. €. CII0co0a MOTyIeHHS
JIOCTOBEPHBIX 3HaHUH 0 Mupe. Hakoner, pu3nka — 3T0 mpeaMeT, KOTOPBIA HApSAYy C APYTUMHU
€CTECTBEHHO-HAYYHBIMU IIPEeIMETaMH JI0JDKEH JaTh UIKOJIbHUKAM MpeACTaBIeHUE 00
YBJIEKATEIbHOCTH HAYYHOTO UCCIIEIOBAHUS U PAJIOCTH CAMOCTOSITEIBHOTO OTKPBITHSI HOBOTO
3HaHUS.

OpHa 13 r1aBHBIX 33124 GU3UYECKOro 00pa3oBaHus B CTPYKTYpe 00I1ero oopa3oBanus
COCTOUT B (POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOM IPaMOTHOCTH U UHTEpeca K HayKe Yy OCHOBHOM

Macchl 00YyJaroIUXCsl, KOTOpPBIE B JalibHElIIeM OyIyT 3aHSAThI B CAMBIX Pa3HOOOpa3HbIX cdepax

nesaTeabHocTH. Ho He MeHee BayKHOM 3amadeil sBIsieTCs BRISIBIIEHUE U OATOTOBKA
TaJIAHTIMBBIX MOJIOJIBIX JIIOJICH IS MPOA0DKEHUS 00pa30BaHMs U JalbHEHIICH
npodeccuoHaNbHOM IeATENBHOCTH B 00JIACTH €CTECTBEHHO-HAYUHBIX UCCIIEIOBAaHUI U CO3JJaHUH
HOBBIX TeXHOJIOTUN. COTJIacCHO MPUHATOMY B MEXIYHAPOJIHOM COOOIIECTBE ONPEACTICHHIO,
«EcTecTBeHHO-HayYHasi TPAMOTHOCTb - 3TO CHOCOOHOCTH YeNIOBEKa 3aHUMATh AKTHBHYIO
TPaXXIAHCKYIO MO3UIIHIO MO OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU
HayKaMH, U €ro TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHO-HAYUHBIMU HaesMU. HayduHo
IPaMOTHBIN YETIOBEK CTPEMUTCS Y4aCTBOBATH B apr'yMEHTUPOBAHHOM OOCYXIACHUU MTPOOIIEeM,

OTHOCAIINHNXCA K €CTCCTBCHHBIM HayKaM U TECXHOJIOTHUAM, UYTO Tpe6yeT OT HEr'o CJICAYIOIHX

KOMIIETEHTHOCTEMN:
. Hay4YHO OOBSICHSTH SIBJICHUS,
. OIICHUBATh M MOHUMATh OCOOCHHOCTH HAYYHOTO HCCIENOBAHUS, —

HHTCPpHIPCTUPOBATHL AAHHLIC 1 UCTIOJIB30BATh HAYYHBIC JOKA3aTCIILCTBA JJI TTOJIYYCHUA BBIBOJOB.)



Nzyuenne pusznku cnocoOHO BHECTH PEIIAOIINN BKIa B (JOPMHPOBAHUE €CTECTBEHHO-

Hay4yHOU rpaMOTHOCTH OOy4YarOUIXCS.

HEJA N3YYEHHUSA YYEBHOI'O ITIPEAMETA «®U3UKA»

[enwn u3ydenust pu3uKy HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMUs OTIPE/ICIICHBI B
Konnenuuu npenogaBanust yaeoHoro npeamera «Pu3uka» B 00pa3oBaTeIbHBIX OPraHU3aHIX
Poccuiickoit @enepanuu, peaqn3yonx OCHOBHBIE 0011e00pa30BaTEeIbHBIE IPOTPAMMBI,
yTBepkAEHHOU pemieHneM Kosuternn Munncrepctsa npocseenus Poceniickont denepanun,
npotokoJ1 ot 3 nexkadps 2019 r. Ne [TK-4BH.

Henu n3ydenus Gusmku:

. npruoOpeTeHne HHTepeca U CTPEMIICHHUS 00yJarOIIUXCsl K HAYYHOMY U3yUICHHUIO
MIPUPOJIBI, PA3BUTHE UX HHTEIICKTYATLHBIX W TBOPYECKUX CIIOCOOHOCTEH;

. pa3BUTHE MPEICTABICHUI O HAYYHOM METOJIe TIO3HAHHS U (POPMHPOBAHUE
MCCIIEIOBATENILCKOTO OTHOIICHUS K OKPY)KAIOIINM SIBIICHUSIM;

. (dhopMupoBaHHE HAYYHOTO MUPOBO33PEHHS KaK Pe3ysibTaTa U3YUeHHs] OCHOB CTPOCHUS
Matepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

. (hopMHpoBaHKE MPEACTABICHUM 0 posid (GU3UKH TSl pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUH;

. pa3BUTHE TIPEICTABICHU O BOBMOXHBIX chepax Oymymieit mpodeccrnoHaabHOMI
NeSITeNIbHOCTH, CBSI3aHHOMU C (PM3UKOH, MOATOTOBKA K JAbHENIIEMYy 00YyUEHHUIO B 3TOM
HaIpaBJICHUN.

JlocTrkeHne 3TUX Lenei Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHus odecrneunBaeTcs
pelIeHUEeM CIeIyIOIIUX 3a/1ay:

. nproOpeTeHne 3HaHU O IUCKPETHOM CTPOCHHHU BEIIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, ANEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

. npuoOpeTeHne YMEHUH ONUCHIBATh U OOBACHATH (PU3UUYECKUE SBJICHHUS C
MCI0JIb30BAHMEM TOJTy4YEHHBIX 3HAHU;

. OCBOEHME METOIOB PEIICHHUs MPOCTEHIINX PACUETHBIX 3a/1a4 C CII0JIb30BaHHEM
¢bu3nUecKkux Moiesel, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

. pa3BUTHE YMEHUI HAOI0AATh IPUPOIHBIE SIBJICHUS U BBINOJIHATH OTIBITHI,
nabopaTopHbIe pabOTHI M AKCIIEPUMEHTANIbHbIE UCCIIEIOBAHMS C UCIIOJIb30BAaHUEM U3MEPUTENIBHBIX
pubopoB;

. ocBoeHMEe TPpUEMOB paboThI ¢ MHPOpMaIUel (U3NIECKOTO CoAepIKaHus, BKIIOYas
MH(OPMAIIHIO O COBPEMEHHBIX JOCTHKEHUAX (PU3UKH; aHAINU3 U KPUTUYECKOE OLICHUBAHUE

UH(pOpMaIHH;

35



. 3HAKOMCTBO CO cepaMu TPo(HeCCUOHATHLHON JAeSITeTbHOCTH, CBI3aHHBIMHE C (PH3UKOM,

U COBPEMCHHBIMHU TCXHOJIOTUAMHU, OCHOBAHHBIMU Ha JOCTUIKCHUAX CI)I/ISI/I‘IGCKOI;’I HAayKH.

MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YYHEBHOM IIVIAHE

B cootBerctBUM ¢ PT'OC OOO ¢u3suka sBisercs 00g3aTeIbHbIM IIPEIMETOM Ha YPOBHE
OCHOBHOTO 0011ero o0pa3oBanus. JlaHHast mporpaMMa mpeaycMaTprBaeT u3ydeHne (pu3uku Ha
06a3oBoM ypoBHE B 00béMe 204 1 3a Tpu rojia oOydeHus no 2 4 B Heeno B 7, 8, 9 kimaccax. B
TEMaTU4YEeCKOM IJIaHUPOBAHUM JUIsl 7 M 8 KJIacCOB IpeIoiaraeTcs pe3epB BpeMEHHU, KOTOPbIT
YUUTEIb MOXET MCIOJIb30BaTh [0 CBOEMY YCMOTPEHHIO, a B 9 Kj1acce — MOBTOPUTENILHO-

00001IarOIUI MOTYIIb.

COJAEPKAHUE YYEBHOI'O ITPEIMETA «®U3UKA»

7 KJIIACC

Paznen 1. ®usuka u €€ posb B MO3HAHUU OKPYXKAIOIIEro MUpa

dusnka — Hayka o mpupoe. Spienns npupoas (MC?0). dusnueckue sBICHUS:
MEXaHUYECKHUE, TEIIOBBIE, AEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®usnueckue BenuuuHBL M3Mmepenue dusmdeckux BeauduH. Duznyeckue TpUOOPHI.

[TorpemHocTs u3Mepenunii. Mex1yHapo1Hasi CUCTEMA €IMHHII.

Kak ¢u3uka u mpyrue ecTeCTBEHHbIE HAYKH U3Y4aroT IpUpoay. EcTecTBeHHO-HaydIHBIN
METO/1 O3HAHUS: HaOII0eHNe, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIIBUKEHHIE TUIOTES,
HKCIEPUMEHT [0 MPOBEPKE rUMNoTe3, 00bsicHeHNe HabmoaeMoro sBiaeHus. Onucanue GU3nIecKux

SIBJIEHUM C IIOMOIILIO MOJIEIEH.

JdemoncTpanmnu

1. MexaHHueCKHe, TEIJIOBBIC, JIIEKTPUICCKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

2. dusndeckue npudOPHI U MPOLEAypa NPSIMbIX H3MEPEHHI aHAIOTOBBIM M TU(PPOBBIM
prudopoMm.

JIaGopaTopHbie paGoThl U ONBITHI>

1. OmnpeneneHue EeHbl JeNeHHs MIKalbl H3MEPUTEIBHOTO Mprudopa.
2 N3mepenune pacCTOsSHUN.

3. N3mepenne 06bEMa KUAKOCTH U TBEPAOTO Tela.

4 Onpenenenne pasmMepoB MabIX TEIL.

20 MC — saeMeHTBI CoAECPXKAaHNLA, BKAIOYAIOIIHE MEXKIITPEAMETHBIEC CBA3U, KOTOPHIE Ho,upo6Hee PACKpPBITBEI B TEMAaTHYIE€CKOM
IIAAHHUPOBaHUU.

21 3pece 1 masee IPUBOMUTCH PACIIMPEHHbIH ITepedeHb AA60PATOPHBIX PAGOT U OMBITOB, U3 KOTOPOTO YIUTEAD IEAAET BBIGOD
II0 CBOEMY YCMOTpe- HHIO U C y4ETOM CIIHCKa SKCIIEPUMEHTaABHBIX 3aJaHUM, IpefsaraeMbIx B pamkax OI'D no dusuke.
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o. N3mepenue temneparypbl IpU IMOMOIIM KHUIKOCTHOTO TEPMOMETpa M JaT4MKa
TEMIIEPATypPHI.

6. IIpoBenenue uccnenoBanus 1O IPOBEPKE THIIOTE3BI: AAIBHOCTH IOJIETA IIApHKa,
MYLLEHHOT0 TOPU30HTAIbHO, TEM 0O0JIbIIE, YeM OOJIbIIIE BHICOTA ITYCKA.

Paznen 2. IlepBoHavyanbHbIE CBEICHHUS O CTPOCHUH BELIECTBA

CrpoeHue BeliecTBa: arToMbl U MOJIEKYJIbI, X pa3Mepbl. ONbIThL, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHUE BEIIECTBA.

JIBukenue yactull BeuiecTBa. CBs3b CKOPOCTHU ABMIKEHHUS YACTHULL C TEMIIEPATYPOH.
BbpoyHnoBckoe aBuxenue, nuddys3us. BzaumoaeiicTBrue 4acTHI] BEIIECTBA: IPUTHKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHHSI BEIIECTBA: CTPOCHUE I'a30B, )KUAKOCTEN U TBEPIBIX
(kpucTamnyeckux) Tesl. B3auMocBs3b MEX 1y CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX

COCTOSAHUAX U UX ATOMHO-MOJICKYJIAPHBIM CTPOCHUECM. OcobenHocTH arperaTHbIxX COCTOSIHUM

BO/JIBbI.
JdemMoHcTpanuu
1. Ha6nronenne 6poyHOBCKOTO ABMKCHUS.
2. Ha6mronenue nuddys3un.
3. HaGnronenue siBieHnid, 0ObSICHIIONUXCS TPUTHDKEHUEM HIIA OTTAJIKUBAHUEM

qacTHll BEIICCTBA.

JlaGopaTopHble padoThI M ONBITHI

1. OreHka 1aMeTpa aToMa METOJIOM PsJIOB (C UCTOJIb30BaHUEM (doTorpaduii).
2. OnbITH IO HAOIOJICHHUIO TETUIOBOTO PACHIUPEHHUS Ta30B.
3. OnbITHI IO OOHAPYKCHUIO JCUCTBUS CHII MOJICKYJISIPHOTO TIPUTSHKCHUSL.

Paznen 3. J/IBmkeHHe B B3aMMOACHCTBUE TeEll

Mexanuueckoe naBmxeHue. PaBHOMepHOe W HepaBHOMEpHOe aABUxKEeHUE. CKOpOCTb.

Cpennsisi CKOpOCTb IPU HEPABHOMEPHOM JIBUKEHUU. PacuéT myTu u BpeMeHU JBMKECHHUSL.

SBnenue nuepuuu. 3aKkoH uHepuru. B3aumoeiicTBre Tea Kak NpUYMHA U3MEHEHUS
CKOPOCTH JIBIKEHHMS Tell. Macca kak Mepa HHepTHOCTH Tena. [InotHocTs BemectBa. CBs3b
TJIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €IMHHIIE 00bEMa BEIIECTBA.

Cuia Kak XapaKTepucTuka B3aumoaecTeus Ten. Cuna ynpyroctu u 3akoH ['yka. 3zmepenue
CWJIBI C IOMOUIBIO AMHAMOMETpA. SIBJI€HUE TATOTEHHS U cujia TshkecTu. Cila TSHKECTH Ha IPYTUX
mwianerax (MC). Bec Tena. HeBecomocTs. CrioskeHre Cull, HalpaBIeHHBIX 110 OJTHOM MPSMOM.
PaBnonelictByromas cuii. Cuia TpeHusi. TpeHue CKOJbXEHUsl U TPEeHUE MOKos. TpeHue B mpupojie
u texauke (MC).

JdeMoHcTpanuu



1 Habmoienne MexaHM4ecKoro JIBUKEHUS Tea.

2 N3mepenue cKkopoCcTy IPSIMOJIMHEHHOTO IBUKCHMSL.

3 Habnronenue siBIeHUs] HHEPIHH.

4. Habmonenue u3sMmeHeHus: CKOpoCcTy Ipy B3aUMOJAECUCTBUU TeIl.

5 CpaBHeHHE Macc 10 B3aMMOJICUCTBUIO TeJl.

6 CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHOM MPSMON.

JlabopaTopHble padoThI U ONBITHI

1. Onpenenenrne CKOPOCTH PaBHOMEPHOTO JIBWKEHUs (LIapuKa B KUAKOCTH, MOJIEIU
ANIEKTPUYECKOTO aBTOMOOUIIS  T. 11.).

2. Omnpenenenne cpeqHel CKOPOCTHU CKOJIBKEHUS Opycka WM LIapuKa Io
HAaKJIOHHOH IUIOCKOCTH.

3. Omnpenenenre IIOTHOCTH TBEPIOTO Tea.

4. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHUs (IedopMaiui) npyKUHbI
OT MPUJIOKEHHON CUJIBL.

5. OnepIThI, JEMOHCTPUPYIOIIHME 3aBHUCUMOCTb CHJIBI TPEHHUS CKOJBXKEHHSI OT CHIIBI
JABJICHUS U XapaKTepa CONMPUKACAIOIINXCS TTOBEPXHOCTEH.

Paznen 4. JlaBiieHue TBEPIABIX TEIN, KUIKOCTEH U ra30B

JaBnenue. CriocoObl yMEHBINICHUS U yBEIMUEHUS AaByieHus. JlaBieHue ra3a. 3aBUCHMOCTh
JlaBJIeHUA ra3a oT 00bEMa, TemrepaTypsl. [lepenava naBnenus TBEPABIMU TeJIaMU, KUAKOCTIMU U
razamu. 3akoH [lackans. [ITHeBMaTnyeckue MaluHbl. 3aBUCUMOCTD IaBJICHUS KUJIKOCTH OT
riyounsl. ['uapocratnyeckuii mapagokce. CooOmiaromuecs cocyabl. [ uapaBindeckue MeXaHU3MBbI.

Atmocdepa 3eminu u atMocdepHoe napineHue. [IpuunHbl cylecTBOBaHUS BO3AYIIHON
06010ukn 3emuu. OnwiT Toppuueum. U3mepenne arMmochepHoro naBiaeHus. 3aBUCUMOCTh
aTMoc(epHOro aBJeHHs OT BBICOTHI Haj ypoBHEM Mops. [Ipubopsl amst usMepenust arMochepHOTo
JABJICHHUS.

JleiicTBHE )KHIKOCTH U ra3a Ha MOTPyKEHHOE B HUX Telo. BeITankuparomas (apxuMe0Ba)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnaBanue.

JdemoncTpanun

1 3aBUCHMOCTD JABJICHUS T'a3a OT TEMIIEPATYPHI.

2 Ilepenava naBiaeHMS )KUIKOCTHIO U FA30M.

3. CooOmaromuecst COCy/Ibl.

4 I'mapaBnuueckwmii npecc.

) [IposiBnenue neiicTBUs aTMOCHEPHOTO AaBICHUSI.

6. 3aBUCHUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00BbEMa MOTrpYXKEHHON YacTH Tena U

IINIOTHOCTH KHUAKOCTH.
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7. PaBeHCTBO BBITAIKUBAIOLIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH. Y CIIOBUE
IUIaBaHUS TeJl: IUIaBaHWE WM TOrPY)KEHHE TeJl B 3aBUCUMOCTU OT COOTHOIIEHUS
IUIOTHOCTEW TEJIA U KUJIKOCTH.

JlabopaTopHble padoThI U ONBITHI

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMA MOTPYKEHHOM B
AKUJKOCTb YacTH TeJa.

2. Ormpenenenre BBITATKUBAIONICH CHIIBI, JEWCTBYIONIEW Ha TEJO, MOTPYKEHHOE
B JKUJIKOCTb.

3. [IpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBL, IEHCTBYIOIIEH Ha TEJIO B
AKHUJIKOCTH, OT MaccChl TeJa.

4. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH
Ha TeJIO B )KUJKOCTH, OT 00bEMa NOTPYKEHHOM B KUJIKOCTh YACTH TeJla U OT IJIOTHOCTH
AKUIKOCTH.

5. KoHncTpynpoBanue apeomeTpa WM KOHCTPYUPOBAHHE JIOAKH U OIpeAeTeHHe
€€ Tpy30I10TbEMHOCTH.

Pazgen 5. PabGoTta u MOIITHOCTE. DHEPrUs

Mexanudeckasi pabota. MOIIHOCTS.

[IpocTbie MexaHU3MBI: pblyar, 60K, HAKJIIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBeCHs pblyara.
[IpuMeHeHne nmpaBuiia paBHOBECHS phluara K 0JI0Ky. «30J10To€e nmpaBmiio» Mexanuku. KIT/]
MIPOCTBIX MeXaHU3MOB. [IpocThie MeXxaHU3MbI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. Kunernueckas u noreHumanbHas sHeprus. [IpeBpamienue ogHoro
BHJIa MEXaHUYECKOM SHEPIUr B IPYroil. 3aKOH COXPAHEHUS SHEPTUHU B MEXAHHUKE.

JdemoncTpanmnu

1. ITpumMepsl TPOCTHIX MEXAHU3MOB.

JlaGopaTopHblie padoThI M ONBITHI

1. Omnpenenenrie pabOThl CHIBI TPEHUS NPU PABHOMEPHOM JBMKCHUHU Tela

110 rOpHSOHTﬁJ’ILHOﬁ IIOBCPXHOCTH.

2. Hccnenosanue ycioBuil paBHOBECUS phlyara.

3. N3mepenue KII/ HakTIOHHOMN TUIOCKOCTH.

4. N3yuyenune 3ak0Ha COXpaHEHUs] MEXaHUYECKOU YHEPIUM.
8 KJIACC

Pasznen 6. TensioBele siBICHUSA

OCHOBHBIE TTOJIOKEHHS MOHCKYHHPHO'KHHGTH‘{GCKOﬁ TCOPHUU CTPOCHUS BCUICCTBA. Macca u



pa3Mepbl aTOMOB ¥ MOJIEKYJ1. OTBITHI, OATBEPKIAIOIIE OCHOBHbIE MOJI0KEHUSI MOJICKYIISIPHO-
KUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, KUIAKOTO U ra3000pa3HOTO COCTOSIHUE BemecTBa. Kpucrammnyeckue u
amop®Hsbie Tena. OObSICHEHHE CBOUCTB Ira30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE IMOJIOKCHUN
MOJIEKYJIIPHO-KMHETHYECKOU Teopuu. CMayuBaHuE W KaWUISIPHBIC siBJIeHHS. TemioBoe
pacuIMpeHue 1 cxxarue.

Temnepatypa. CBsi3b TeMIiepaTypbl CO CKOPOCThIO TETIOBOTO JIBHXKEHUSI YACTHII.

Buyrpennsis sueprusi. CriocoObl U3BMEHEHHUSI BHYTPEHHEHM SHEPTUu: TeIUIonepeaada u
coBepIleHre padoThl. Bubl Terionepenayu: TEmIonpoBOHOCTh, KOHBEKIIUS, U3TyUeHHE.

KonuuecTBo TeroTel. Y ienpHast TEMI0EMKOCTh BEIIECTBA. TerIo00MeH U TETIOBOE
paBHOBecHe. YpaBHEHHE TEIIOBOTO OaiaHca.

[InaBnenue 1 oTBEpACBaHNE KPUCTAUIMYECKUX BEIIECTB. Y IeTbHAS TEIUIOTA TUIABJICHMUSL.
[TapooOpazoBanue u konnencanus. Ucmapenne (MC). Kunenne. Y aenpHas Teriora
nmapooOpa3oBaHusl. 3aBUCUMOCTb TEMITEPATyPhl KUTICHUS OT aTMOC(hEPHOTO J1aBiieHus. BiiaxxHOCTh
BO3JlyXa.

DHeprus ToIuMBa. Y IeIbHas TEII0Ta CTOPAHMSL.

[Tpunnumer padoTs! TeroBsix Apuratenei. KI1J[ rernmoBoro apurarens. Tennossie
JIBUTATENH | 3alIUTa OKpyxaromieit cpeast (MC).

3aK0H COXpaHEHHS M MPEBPaIleHUs SHEPTUU B TEIIOBBIX Iporeccax (MC). JlemoHcTpammu
Ha6nronenne 6poyHOBCKOTO ABMKCHUS.

Hab6mronenue nuddy3un.

Habmronenue siBieHuii cMauuBaHUs U KAWL PHBIX SIBJICHUM.

Habmtoienue TenaoBoro paciumpeHus Ted.

W3menenue naBneHus ra3a npu U3MeHEeHUH 00bEMa U HarpeBaHUM WITH OXJIAKICHHUH.
[IpaBuna usMepeHus TeMnepaTypel.

Buner Teruionepenayu.

OxnakJIeHue Mpu COBEPUICHUH PAOOTHI.
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HarpeBaHHe IIpHU COBCPIICHUU pa6OTBI BHCIIHMMHU CHJIaMH.
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©

CpaBHeHI/Ie TEINIOEMKOCTEN Pa3JINYHBIX BEOICCTB.

'_\
=

Ha6J'IIOI[eHI/Ie KUIICHU .

'_\
N

Habmtonenne noctosiHCTBa TeMIIEPATyPhI MPH TIABICHUH.

13. Moenu TenI0BEIX IBUTATEIIEH.

JlabopaTopHbie padoThl U ONBITHI

1. OnBITHI 10 OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYISPHOTO MPUTSHKCHUS.

2. OMNBITH IO BbIpAlllMBAHUIO KPHUCTAJIJIOB HOBapCHHOﬁ COJIM UJIN caxapa.



3. OnbITH IO HAOTIOICHHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, JKUAKOCTEH U TBEPABIX TEIL.

4. Ornpezenenue qaBieHUs BO3/1yXa B OaJIOHE IINpUIIa.

o. OnbITH, JEMOHCTPUPYIOIIUE 3aBHCUMOCTH JIABJIIEHUS BO3JyXa OT €ro o0béma
Y HarpeBaHUs WIN OXJIAKICHMUSL.

6. [IpoBepka THMOTE3bl JIMHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUJKOCTH B
TEPMOMETPUUECKON TPyOKe OT TEMIIEpaTyphl.

1. Habmonenne n3MeHeHus: BHyTpEHHEN SHEPTUU Tejla B pe3ysibTaTe TeIIonepeaadu u
paboTHl BHEIIIHUX CHIL.

8. HccnenoBanue siBieHns TEII000MEHa MPU CMEIIMBAHUN XOJIOJHON U ropsiueil BOABI.

9. Omnpenenenre KOJIMYECTBA TEIJIOTHI, MOJYYEHHOI'O BOJON MpHU TEMIOOOMEHE C

Harp€TbiM MCTAJUIMYCCKUM HUJIMHIAPOM.

10. Omnpenenenne yaeabHON TEIIIOEMKOCTH BEIIECTBA.
11. HccnenoBanue npouecca UCHapeHus..

12. OnpeneneHre OTHOCUTENIBHOM BIQKHOCTH BO3TyXa.
13. Onpenenenue ynenbHON TEIUIOTHI MJIABJIEHUS JIbJA.

Pazgen 7. DnekTpudeckre 1 MAarHUTHBIE SIBJICHUS

DnekTpusaius Tell. [[Ba poaa 35eKTpuYecKuX 3apsaoB. B3anmoaeiicTBre 3apsyKeHHBIX TEI.
3akoH KynoHa (3aBUCHMOCTb CHJIBI B3aUMOJICHCTBHS 3apSKEHHBIX T OT BETUUMHBI 3aps10B U
PacCTOSIHUS MEXIY TeJIaMHu).

DnexTpuueckoe noje. Hanpspk€HHOCTH a1ekTpuyeckoro nods. [Ipunmun cynepno3nuuu
AIIEKTPUYECKHX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsa0B. DIeMEHTApHbIN dIeKTpuueckuid 3apsa. CtpoeHue
atoma. [IpoBOAHUKH U JUAIEKTPUKHU. 3aKOH COXPaHEHUS AJIEKTPUUECKOro 3apsa.

DNeKTpUUYECKUN TOK. Y CIOBHS CYILIECTBOBAHUS AJIEKTPHUUECKOT0 ToKa. MIcTOuHUKH
MMOCTOSIHHOTO TOKa. JleliCTBUS MEKTPUUYECKOTO TOKA (TEIJI0BOE, XUMUYECKOE, MATHUTHOE).
DNEeKTPUYECKUN TOK B KMJIKOCTSIX U ra3ax.

Onekrpuyeckas uenb. Cuia Toka. DnekTprudeckoe HanpskeHue. ConpoTUBICHUE
MIPOBOJIHUKA. Y I€JIbHOE CONPOTUBJIEHUE BelecTBA. 3aKkoH OMa i yyacTKa 1enu.
[TocnenoBarenbHOE M NapAIIEIBHOE COEUHEHNE TPOBOJHUKOB.

PaGota u MolHOCTH AneKTpudeckoro Toka. 3akoH Jxoymns— JleHna. DnexkTpuueckue nenu
Y IOTPEOUTENH IEKTPUUYECKOI Heprun B ObITy. KOopoTkoe 3aMbIKaHHeE.

[TocrosiHHbIE MarHuTHl. B3anmoielicTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE MoJIE.
MarnuTHo€ noje 3eMJId U ero 3HayeHue s Ku3HU Ha 3emie. OnbiT Dpcerena. MaruutHoe noje
ANEKTPUUECKOTO ToKa. [[prMeHeHne 31eKTpOMarHuTOB B TEXHUKE. JlefiCTBME MarHUTHOTO MOJIsl Ha

MINpoOBOAHUK C  TOKOM. aﬂeKTpOZ{BI/IFaTCJ’IL IMOCTOAHHOI'O TOKa. Hcnonp3oBaHue



JJIEKTPOIBUTaTelIeH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onsitel @apanes. fABienHue snekTpoMarHuTHON UHAYKIUH. [IpaBuno Jlenna.
OnekrporeHeparop. CnocoObl MOTYYEHUS IMEKTPUUECKON SHEPTUU. DIEKTPOCTAHIIMH HA
B0O300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.

JdeMoHcTpanuu
DnekTpu3aIus Tell.

JIBa pojia 3NEeKTPUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJl.
VYCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.

DNeKTpoCcTaTUYEeCKask WHITYKIIHSL.

3aKOH COXpaHEHMsI AIEKTPUUECKUX 3aPSI0B.

[IpOBOIHUKY U TUAIIEKTPUKH.

MopenupoBaHre CUIOBBIX JIMHUN AIEKTPUUECKOTO MOJIS.

M cToYHMKY TOCTOSITHHOTO TOKA.

© 0o N o g Bk~ wbhPE

JIefCTBHS 2EKTPUIECKOTO TOKA.

10. DIEKTPUYECKUN TOK B )KUJKOCTH.

11. I"a30BrIit paspsiz.

12. N3mepenue critbl TOKa aMIepMeTpoM.

13. N3mepenue 3eKTpUYecKOro HaMPSHKEHUS BOJIbTMETPOM.

14, Peocrar 1 Mara3uH conpoTHUBIICHUH.

15. BsaumoelicTBre IIOCTOSTHHBIX MAarHUTOB.

16. MonenrpoBaHue HEBO3MOKHOCTH pa3JIeeHUs OJIIOCOB MarHUTA.
17. MonenrpoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18. OmneIT Opcrena.

19. MarsuTHO€ 1moJjie ToKa. DJIEKTPOMAarHuT.

20. JleiicTBre MarHUTHOTO TIOJISl HA MPOBOTHUK C TOKOM.

21. DNEeKTPOABUTATENb MTOCTOSIHHOTO TOKA.

22. HccnenoBanue siBiieHUs IEKTPOMArHUTHON MHIYKIIUU.

23. OnbiThl @apanest.

24, 3aBUCHMOCTh HAaMpaBICHUSI UHAYKIIMOHHOTO TOKA OT YCJIOBHIA €r0 BOSHUKHOBEHHSL.
25. DNeKTpOoreHepaTop MOCTOSTHHOTO TOKA.

JlabopaTopHbie padoThI U ONBITHI

1. OnbIT IO HAGIIOACHUIO AIEKTPU3ALIMN TeNT MHIYKLUEH U IPU CONPUKOCHOBEHUU.
2 HccnenoBanue 1eiCTBUS IIEKTPUUECKOTO MOJIS HA TPOBOJHUKHU U TUDJIEKTPUKH.
3. C6opka 1 mpoBepKa pabOoThI AIEKTPUUYECKON IeTH MTOCTOSHHOTO TOKA.

4 W3mepenue u peryaupoBaHue CUIIbI TOKA.



5. W3mepenue u peryinpoBaHue HaPSKEHHUS.
6. HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYILETO Y€PE3 PE3UCTOP, OT
COINPOTHBIICHUS PE3UCTOPA U HAIIPSLKEHUS HA PE3UCTOPE.
1. OnbITel, JAEMOHCTPUPYIOLIME  3aBUCUMOCTb  3JIEKTPUYECKOIO
COIIPOTHUBIIEHUS IPOBOJIHUKA OT €r0 JUIMHBI, IUIOLIAIU ONIEPEYHOT0 CEUEHUsS U
MaTepuaia.
8. [IpoBepka npaBuiia ca0KeHHsI HAIPSHKEHUH [TPU TIOCIIEI0BATEIIbHOM COEIMHEHNUU

JBYX PE3HUCTOPOB.

9. [IpoBepka mpaBuia UIsi CHITBI TOKA TP MTapaJUIeTIbHOM COCTUHEHUN PE3UCTOPOB.
10. Omnpenenenre pabOTHI IEKTPUIECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.

11. Ornpenenenre MOIITHOCTH JIEKTPUIECKOTO TOKA, BBIJICIIEMON Ha PE3UCTOPE.
12. HccnemoBanue 3aBUCUMOCTH CHITBI TOKA, WAYIIETO Yepe3 JIAMITOUKY, OT

HaIlpsDKEHUs Ha HEW.

13. Omnpenenenne KIIJ[ HarpeBarens.
14. UccnenoBanme MaruuTHOTO B3aWMOJIEHCTBHS ITIOCTOSTHHBIX MAarHUTOB.
15. W3yueHre MarHuTHOTO MOJI IOCTOSHHBIX MarHUTOB IPU UX OOBEAMHEHHUU

Y pa3JielieHUN.

16. HccnenoBanue neicTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENKY. OTBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJICHCTBUS KaTyIIKHA C TOKOM U MarHuTa OT CUJIbI

TOKa M HAITPABJICHUA TOKA B KaTYyHIKE.

17. N3ydenue aeiicTBUSI MAarHUTHOTO TOJIS HA IIPOBOJHUK C TOKOM.

18. KoHncrpyrnpoBanue u nu3ydenue paboThl JIEKTPOABUTATESL.

19. Namepenne KIIJ[ anekTpoBUrareibHON yCTaHOBKH.

20. OnbITEL IO UCCIEAOBAHUIO SIBJICHUS AJIEKTPOMArHUTHON MHIYKLWU:

HCCICOIOBAaHHUC W3MEHCHHI 3HAUCHUSA U HaIpaBJICHUS HHAYKIUOHHOI'O TOKA.

9 KJIACC

Pa3znen 8. Mexanunueckue siBIEHUS

Mexanuueckoe aBmxeHue. MarepuanbHas Touka. Cucrema orcu€ra. OTHOCUTENBHOCTh
MEXaHUYEeCKOTO JBUKEHUs. PaBHOMepHOE npsimosinHeliHoe ABmxkeHue. HepaBHomepHoe
npsiMOJIMHENHOE IBM>KeHHue. CpeHsiss U MTHOBEHHAsi CKOPOCTh TeJla IPU HEPABHOMEPHOM
JBUKEHUHU.

Yckopenue. PaBHOyckopeHHOE MpsMOTHHEHOe ABrkeHne. CBoOoHOe mageHue. OMbIThI

Tamunes.



PaBHOMEpHOE ABIKEHUE TIO OKpYKHOCTH. [lepuon u yactora oOpamenus. Jlnneiinas u
yrioBasi CKopocTu. LleHTpocTpeMUTENbHOE YCKOPEHUE.

IIepssiit 3axkoH Herotona. Bropoit 3akoH Herorona. Tperuit 3akon Herorona. IIpuHnun
CYIIEPIIO3UIIUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHHS CKOJIBKEHHS, CHJIa TPEHHS TIOKOS,
Jpyrue BUIbl TPEHMUSL.

Cua TSHDKECTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOIHOTO MaJICHUS.
JBuxenue mianet Bokpyr Connua (MC). IlepBas kocmuueckast ckopocts. HeBecomocTs 1
Meperpy3Ku.

PaBHOBecue MatepuanbHO# TOUKH. AOCOIIOTHO TBEPIOE Te0. PaBHOBECHE TBEPIOTO Tea ¢
3aKpEIUIEHHOM OCBIO BpaleHus. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc tena. M3menenne nmnynbsca. Mmmynse cnibl. 3aKOH COXpaHEHMsI MMITYJIbCA.

PeaktuBnoe aemxenue (MC).

Mexanudeckasi pabota 1 MOIITHOCTh. PaboTa cui TshkecTH, ynpyroctu, Tpenus. CBs3b
sHepruu 1 padboTsl. [loTeHnnanbHAasE SHEPTUs Telna, MOJHATOrO HaJl MOBEPXHOCTHIO 3EMIIH.
[TorenumansHast 3HEPrUs CxaToil MpykuHbl. Kunernueckas sueprud. TeopeMa 0 KUHETUYECKOM

SHEpPruu. 3aKOH COXPaHEHUS] MEXaHUYECKOM SHEPTHH.

JdemoncTpanmnu
1. Habmonenne MexaHM4ecKoro JBUKEHHS Tela OTHOCUTENBHO Pa3HbIX TENl OTCYETA.
2. CpaBHeHue MyTel U TPaeKTOPUM NBIKEHHUS OJAHOTO M TOTO K€ Tella

OTHOCHUTCJIBHO pPa3HbIX TCJI oTcuéTa.

3. N3mepenue ckopoCcTy U YCKOPEHUs IPSIMOJIMHEHHOTO JBIKEHUSL.

4. HccnenoBanue npu3HakoB paBHOYCKOPEHHOT'O JBHKEHUS.

5. Habnronenue nBM>XeHuUs Tenna Mo OKPY>KHOCTH.

6. Habmronenne MexaHM4eCKUX SIBJICHUN, TPOUCXOAAIIUX B CHCTEME OTCUETA

«Tenexka IIpu eé PaBHOMCPHOM U YCKOPCHHOM JABUKCHHUHU OTHOCHUTECIIBHO KabuHeTa (1)H31/IKI/I.

7. 3aBUCUMOCTb YCKOPEHHsI TeJla OT MacChl TeJla U JEHCTBYIOLIEH Ha HETO CHUJIBL.
8. HaGnronenue paBeHCTBA CHII IPH B3aUMO/ICHCTBUH TEL.

9. W3meneHnue Beca Tena Ipyu yCKOPEHHOM JBHKEHUH.

10. Ilepenaya nmnynbca Npu B3aUMOJEHCTBUN TE.

11. IIpeoOpa3oBaHus SHEPTUU NIPU B3aUMOJICHCTBUH Tell.

12. CoxpaHeHMe UMITyJIbCa IIPU HEYIPYTOM B3aUMOJIEHCTBHN.

13. CoxpaHeHune UMIynbca Mpu a0COTIOTHO YIIPYTOM B3aUMOICHCTBUH.

14. Habnronenue peakTUBHOTO IBMXKEHHS.

15. CoxpaHeHne MEXaHMYECKOW IHEPTUU MpH cBOO0AHOM najieHnu. CoxpaHeHue



MEXaHUYECKOM SHEPruu Npyu ABWKEHUH TeJla M0 AEUCTBUEM IPY/KUHBL.

JladbopaTopHble pad0ThI U ONBITHI

1. KoHcTpynpoBanue Tpakra [uis pa3roHa U JajlbHENIIEro paBHOMEPHOT'O ABMKEHHUS
LIapyKa WU TEJIEKKH.

2. Onpenenenne cpeHel CKOPOCTH CKOJIbKEHUS OpycKa WK ABMXKEHUS IIapUKa 110

HaKJIOHHOM IJIOCKOCTH.

3. Omnpenenenne ycKOpeHHs Tejla IpyU PaBHOYCKOPEHHOM JIBHKEHHUH 110 HAKIIOHHOU
IIJIOCKOCTH.
4. HccnenoBanue 3aBUCMMOCTH ITYyTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JBHKEHUU

0e3 HauaIbHOU CKOPOCTH.
o. [IpoBepka runoTessl: €ciau NpyU paBHOYCKOPEHHOM ABM)KEHUU 0e3 HaualbHON

CKOPOCTH IIYTH OTHOCATCS KaK psa HEUYETHBIX YUCCiI, TO COOTBETCTBYIOIIUEC IMTPOMEKYTKH BPEMCHHA

OJINHAKOBBI.

6. I/ICCJ'IGJIOBaHI/Ie 3aBUCUMOCTH CUJIbI TPCHHA CKOJIBXKCHUA OT CUJIBI HOPpMAJIbHOT'O
TaBIICHUSI.

7. Omnpenenenre kKodQPuUITMEeHTa TPEHHUS CKOJTBKCHHSL.

8. OmnpeneneHne )KECTKOCTH MPYKUHBI.

9. Onpenenenne pabOTHI CHITBI TPEHUS TIPU PAaBHOMEPHOM JIBM)KEHUH TEJa MO

TOPU30HTAIBHOM MOBEPXHOCTH.

10. Omnpenenenre pabOTHI CHIIBI YIIPYTOCTH TP MIOIBEME TPy3a C UCIIOJIH30BAHUEM
HETIOIBUYKHOTO U TIOJIBMDKHOTO OJIOKOB.

11. N3yuenune 3akoHa COXpaHEHUS YHEPTUH.

Pasnen 9. Mexaunueckue KoJjieOaHUsI U BOJIHEI

KonebarenpHoe nBmxkenrne. OCHOBHBIE XapaKTEPUCTUKHN KOJICOAHMI: IEPUOJ], YACTOTA,
amMIuMTyaa. MareMaTudeckuil U npyKUHHBIN MasTHUKU. [IpeBpalienue sHepruu npu
KOJIeOaTeIIbHOM JIBFDKCHHH.

3aryxaromue Konedanus. Beinyxaennsie konebanus. Pezonanc.

Mexanudeckue BojHbl. CBOMCTBA MeXaHUYECKUX BOJIH. [Ipo10IbHBIC U TOTIEPEYHBIE BOJIHBI.
JIivHa BOJIHBI U CKOPOCTH €€ pacipocTpaHeHus. MexaHu4yeckre BOJHBI B TBEPJOM Tele,
cericmuueckue BosHbI (MC).

3ByK. I'poMKOCTB 3ByKa 1 BbIcoTa TOHA. OTpaxkeHue 3Byka. IH(pa3Byk U yabTpasByK.

JdeMoHcTpanuu

1. Habnronenue koneOaHuii Tes MO/ IEHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
2. Habnronenue koneOaHuii rpy3a Ha HUTH U Ha MIPY>KUHE.

3. Habmtoienne BBIHYKIEHHBIX KOJIGOaHH U pe3oHaHca.
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4. Pacnipoctpanenne npoJoabHbIX U ONIEPEUHBIX BOJIH (Ha MOJEIH).
5. Habnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AxycTHUYECKUI PE30HAHC.

JlabopaTopHble padoThI U ONBITHI

1. Omnpenenenre 4acTOThl M IEpUOJia KOJIeOaHUi MaTEMaTUYECKOTO MasITHUKA.
2. Omnpenenenre 4acTOThl M EpUOJia KoJeOaHui Ipy>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH NepHoa KojeOaHUM MOJBELIEHHOIO K HUTHU Ipy3a

OT JJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NEpUOAA KOJEOAHUN MPYKUHHOTO MAasiTHUKA OT MaccChl
rpys3a.
o. [IpoBepka He3aBUCHMOCTH Mepuoda KojeOaHuM Ipys3a, MOABEIIEHHOTO K HUTH, OT

Macchl Ipys3a.

6. OmBITBI, JEMOHCTPUPYIOIIHE 3aBHCHUMOCTh TE€pHOJia  KoJeOaHUI
MPY>KUHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPY>KUHEI.

7. N3mepenune yckopeHus CBOOOTHOTO TaACHMUS.

Paznen 10. DnexTpoMarHUTHOE MOJI€ U 3JIEKTPOMArHUTHBIE BOJTHbI

DJIEKTPOMArHuTHOE TMOJie. DJIEKTPOMArHUTHbIE BOJIHBI. CBOWCTBA 3JEKTPOMArHUTHBIX

BoJiH. [1Ikasna aJIeKTpOMarHuTHEIX BOJIH. VIcnosib30BaHME 3JIEKTPOMArHUTHBIX BOJTH JIJIS
COTOBOM CBS3M.

BHCKTpOMaFHI/ITHaSI Impupoga CBETa. CKOpOCTB cBera. BomHoBBIE CBOMCTBA CBETA.

JdemoncTpanmnu
1. CBoO#ICTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BosHoBEIE cBOMICTBA CBETA.

JlaGopaTopHblie padoThI M ONBITHI
1. 3yueHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOHIIBHOTO TenedoHa.
Pasgen 11. CBeToBEI€E SIBIIEHUS

queBaﬂ MOJiedb cBeTa. MICTOUHUKM CBeETa. HpHMOHHHeﬁHOG pacpoCTpaHCHUEC CBCTA.

3aTMeHus COJ'IHI_[a )51 .HYHLI. OTpa)KeHI/Ie cBera. Ilmockoe 3€pKajo. 3akoH OTPAKCHUA CBCTA.

[Ipenomienne cBeta. 3akoH npenomiieHus ceeta. [lolHOe BHyTpeHHEe OTpakKeHUE CBETa.

Hcnonp30BaHue MOTHOTO BHYTPEHHETO OTPAKEHUSI B ONTHUYECKUX CBETOBO/IAX.

Jlunza. Xox mydeid B smH3e. OnTHueckas cucrema (oToamnmapara, MHKpPOCKONa U
teneckona (MC). ['ma3 kak ontuueckas cuctema. bIM3opykocTh U 1aTbHO30PKOCTb.

Paznoxxenue 6enoro cBera B criekTp. OnbiThl HptoToHa. CliosKeHHE CTIEKTPATBHBIX IIBETOB.

Jucnepcus csera.

JdeMoHcTpanuu



[IpssMonMHENHOE pacIIPOCTPAaHEHUE CBETA.

OTtpakeHue cBera.

[Tomy4yenne n300pakeHNi B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaiax.
[Ipenomiienue cBera.

OnTHyeckuii CBETOBO/.

Xox mydeil B cobuparouiei JuHse.

XoJ Jlydell B pacCEeuBAIOIIEH JINH3E.

[Tonyuenue n300paxeHH ¢ MOMOILBIO JIMH3.
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[IpuHnun neictBus Gortoanmnapara, MUKPOCKOIIa U TEIECKOIA.

10. Mogensb riaza.
11. Paznosxenue Genoro cBeTa B CIIEKT.
12. [Tomyuenue Oenoro cBera Mpu CJIOKEHUU CBETA PAa3HbIX I[BETOB.

JladopaTopHble paGoThI H ONBITHI

1. HccnenoBanue 3aBUCUMOCTH yIJla OTPaKeHHsI CBETOBOTO JIydya OT yriia MajeHus..
2. N3ydeHne xapakTepuCcTUK U300pakeHUs TpeIMETa B IIJIOCKOM 3epKalie.
3. HccnenoBanue 3aBUCMMOCTH yIJla MPEIOMIICHHSI CBETOBOTO JIy4a OT yIJia MaJeHUs

Ha rpaHule «BO3AYyX—CTEKIIO.

4, [Tony4yenue n300pakeHU ¢ TOMOIIBIO COOMPAFOIICH JTUH3HI.

5. Omnpenenenne HOKYCHOTO PACCTOSIHUS M ONITUYECKOU CHJTBI COOMPAIOIIIEH JTMH3BI.

6. OMBITHI 110 PA3IOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnbITH IO BOCHPUATHIO IIBETA MPEAMETOB IPU MX HAOIIOJACHUHU Yepe3 I[BETOBHIC

(bUIBTPBI.

Pasnen 12. KBauTtoBbI€e SIBIIEHUSA

OmnbiTel Pe3epdopaa u mianerapHast Mojienb atoma. Mogenb aroma bopa. Mcnyckanue u

IIOTJIOCHUE CBCTA ATOMOM. KBantsl. JInHeHJaTEIC CIICKTPBHbI.

PaanoakTUBHOCTE. AJ'IL(l)a', bera- u raMMa-usJIydcHHus. CTpOCHI/Ie ATOMHOI'O dIpa.
HYKJ'IOHHaH MOJECJIb aTOMHOI'O A1pa. H30T1OMmEL
PanuoakTuBHEIE IIPpCBPAIICHUA. Hepnoz[ MoJrypacrnaja aTOMHBIX AO€P.

H,Z[epHLIe pCaKkIuu. 3aKOHBI COXpaHCHU: 3apAJ0BOI0 U MaCCOBOT'O YUCCII. BHCPFI/ISI CBA3U

ATOMHBIX AACP. CBsI3b Macchl U OHCPIUH. Peaknum cuHTE3a U IeIeHUS AAep. HcrouyHuku SHEPrun

Comnna u 38€31 (MC).

SnepHas sHepreTuka. JleficTBUs palnOaKTUBHBIX M3TydeHUl Ha xkuBbie opranmsmsl (MC).

JdeMoHcTpanuu
1. CrieKkTpsl N3ITy4eHUs U NOTJIOLIEHHUS.
2. CrieKkTpsl pa3IMyYHbIX Ta30B.



CriexTp BoJI0poAa.

3

4. Habnronenue TpekoB B kamepe Bunbcona.

S) Pabora cuéTuyrka HOHU3UPYIOMIHUX U3ITyYCHUH.
6

Perucrpanus nznydeHus NpupoIHbIX MUHEPAIOB U IIPOIYKTOB.

JlabopaTopHble padoThI U ONBITHI

1. HaGnronenue CrutonHeiX U TMHEHMYAThIX CIIEKTPOB U3JIYUYCHUS.

2. HccnenoBanue TpekoB: U3MEPEHHME SHEPrUM YACTHUIBI O TOPMO3HOMY IyTH (1O
¢dororpadusim).

3. W3mepenue paaroakTUBHOTO (OHA.

[ToBTOpUTENBHO-00001IAOIINI MOTYITb

[ToBTOpHUTENHHO-0000IIAIOIINIT MOTYJIb PETHA3HAYUEH ISl CHCTEMAaTHU3aIMKA U 0000IIIeHUS
MIPEIMETHOTO COJAEPKAHUS U ONbITA IEATEIbHOCTH, IPHOOPETEHHOTO MPU U3YYEHUH BCETO Kypca
¢bu3nKy, a TakKe A1 TOoAroTOBKM K OCHOBHOMY TOCY/IapCTBEHHOMY 3K3aMEHY M0 (PU3UKE IS
oOyuaronuxcs, BHIOPaBUINX ATOT YIEOHBII MpeMeT.

[Ipu u3ydeHnn TaHHOTO MOJIYJIS PEaIU3yI0TCA U CUCTEMATU3UPYIOTCS BUABI ACITEIbHOCTH,
Ha OCHOBE KOTOPBIX 00eCTIeYnBaeTCs TOCTHKEHUE TIPEIMETHBIX U METANPeIMETHBIX

IUIAHUPYEMBIX PE3YJIbTaTOB 00yUeHHsI, POPMUPYETCS eCTECTBEHHO-HAYYHasi TPaMOTHOCTb:!

OCBOCHHE HAYYHBIX METOO0B UCCIICAOBAHUA SIBJICHUH IMpUPOAbI U TEXHUKH, OBJIAICHUC YMCHUAMU

OO0BACHATH PU3NYECKUE ABIICHUS, TPUMEHSIS MTOJIyd€HHbIE 3HAHUS, pellaTh 3aa4l, B TOM YHUCIIe
KaueCTBEHHbBIE U HKCIIEPUMEHTAJIbHbIC.

[IpuHIMIHATBEHO AeSITETFHOCTHBIN XapakTep JaHHOTO pa3jelia pealn3yercs 3a CuéT Toro,
YTO y4allluecs BBITIOJHAIOT 33JIJaHUs], B KOTOPBIX UM Ipe/IaracTcs:

. Ha OCHOBE MOJYYCHHBIX 3HAHUI pacrio3HaBaTh U HAYYHO OOBACHATH (PU3NUYECKHE
SIBJIICHUS B OKPYKAIOILlEel TPUPO/IE€ U TIOBCETHEBHON KU3HU;

. WCIO0JIb30BaTh HAYYHbIE METO/IbI UCCIIeIOBAHUS (PU3NUECKUX SBICHUI, B TOM YHCIIe
JUIS IPOBEPKU TUIOTE3 U OTYyYEHHS] TEOPETUUECKUX BHIBOIOB;

. OOBSACHATH HAYYHbIE OCHOBBI HaN0OJIEe BAKHBIX JOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HallpUMep, MPAKTUYECKOT0 UCIIOIb30BAHMSI PA3TMUYHBIX HCTOYHUKOB SHEPTUH Ha
OCHOBE 3aKOHa MPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPTUU.

Kaxxnas u3 Tem JaHHOTO paszena BKIIOYAeT SKCIIEPUMEHTAIBHOE UCCIIEI0BAaHUE
oboobmmaroriero xapakrepa. Paznen 3aBepiaetcsi mpoBeICHUEM JUATHOCTUYECKOW U OIICHOYHOM

paboThI 32 Kypc OCHOBHOM IIKOJIBL.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O ITPEJIMETA
«PU3UKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

36



N3ydyenue yuebHoro npeamera «DPu3uKa» Ha ypOBHE OCHOBHOTO 00IIEro 00pa3oBaHus
JOJKHO 00eCTIeYyrBaTh JOCTHKEHHE CISIYIONUX TNYHOCTHBIX, METAPEAMETHBIX M TPEIMETHBIX

00pa3oBaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

HanI/IOTI/I‘leCKOC BOCIIMTaAHHE:

. MIPOSIBJICHNE UHTEPECa K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHICKON (hr3ndecKoi
o LIEHHOCTHOE OTHOLIEHHE K JOCTHKEHHUSIM POCCUNCKUX YUEHBIX-(DU3HKOB.

. I'paiknanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

o TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 0OCYX/I€HNUHU OOIIECTBEHHO 3HAYMMBIX U 3TUYECKUX
o po0ieM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHXKEHUHN (QU3UKY;

. OCO3HaHUE BaXHOCTH MOPAIBHO-ITUYECKUX IPUHIINAIIOB B IEATEIBHOCTH YYEHOTO.

JcTeTHYECKOEe BOCIUTAHNE:

. BOCTIPUSATHE ICTETUICCKUX KAa4eCTB (PU3UIECKOIM HAyKU: €€ TapMOHHYHOTO
MMOCTPOCHHUS, CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH.

IleHHOCTH HAYYHOT'0 MO3HAHMSI:

. OCO3HAHUE IEHHOCTH (hM3MYECKON HayKHd KaK MOIITHOTO MHCTPYMEHTA TTO3HAHUS
MHpPa, OCHOBBI PA3BUTHSI TEXHOJIOTHH, BAXKHEHIIICH COCTABIISIONICH KYIbTYPHI;

. pa3BUTHE HAYYHOU JIF0O03HATEIIBHOCTH, HHTEPECA K UCCIIEA0BATEIIBCKOMN NEeATEeIbHOCTH.

dopMupoOBaHHE KYJIbTYPbI 310POBbs K IMOLMOHAJIBHOI0 0JIATOTIOJTYYHSI:

. 0CO3HAHHUE IIEHHOCTH 0€30MacHOro 00pa3a >KM3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM
MHpE, BAKHOCTH MPaBHJI OE30TIaCHOTO MOBEACHKS Ha TPAHCIIOPTE, HA IOPOrax, ¢ JEKTPUUCCKUM H
TEIJIOBBIM 00OpPY/IOBAHUEM B JIOMAIIIHUX YCIOBUSX;

. chOopMUPOBAHHOCTH HaBbIKA peieKCUU, IPU3HAHKE CBOETO MpaBa Ha OMUOKY U
TaKOro e MpaBa y APyroro 4eaoBeKa.

Tpynosoe Bociuranue:

. AaKTUBHOE YJacTHe B PEIICHUH MPAKTUYECKUX 33]a4 (B paMKaX CEMbH, IIKOJIbI,
ropoJia, Kpast) TEXHOJIOTUYECKON U COIMAIbHOM HAIPaBICHHOCTH, TPEOYIOIINX B TOM YHCIIE U
(bu3NYeCKUX 3HAHUK;

. MHTEpEC K MPAKTHUECKOMY U3YUEHUIO TIpodeccuil, CBI3aHHBIX C (PU3UKOM.

IK0JI0rn4ecKoe BOCIUTAHHE:

. OpHUEHTAIIHS Ha TPUMEeHEeHHEe (DU3MUECKUX 3HAHUH [T pEIIeHUs 3a/1a4 B 00JIacTH

oxpyxca}omeﬁ CpCAbl, IJIAHUPOBAHUS MMOCTYIIKOB U OLICHKU UX BO3MOKHBIX MOCIEACTBUI JJIsI



OKpYKaroLEel Cpeibl;

. OCO3HAHHE TI00aIbHOTO XapaKTepa IKOJIOIMIECKUX IPoOIeM U IyTeil X pelIeHHsL.

AI[aHTaIII/Iﬂ oﬁyqammerocsl K UBMCHAIOIIUMCS YCJTOBUAM COIMAJIBLHOH M l'[pHpO)lHOﬁ

cpeowl:

8 MOTPEeOHOCTh BO B3aMMOJICHCTBMM TPHU BBHIMOJHEHUH HCCIEIOBAHUI U MPOEKTOB

(bu3n4IecKoi HaNPaBICHHOCTH, OTKPBITOCTH OTIBITY U 3HAHHSIM APYTHX;

° IIOBBIIICHUEC YPOBHA CBOCH KOMIIETEHTHOCTH YCpe3 MPAKTUUCCKYIO ACATCIIBHOCTD,

. NOTpeOHOCTh B ()OPMUPOBAHUU HOBBIX 3HAHMM, B TOM 4Hcie (POPMYIHPOBATh

nacu, IMOHATUS, TUIIOTE3bI O (1)I/I3I/I‘IGCKI/IX 00BEKTAX U SIBJICHUAX

. OCO3HaHHE Ae(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 001acTH (DPU3UKY;
. IJIaHUPOBAHUE CBOETO Pa3BUTHSI B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;
. CTpEMIIEHUE AaHAIU3UPOBaThb U BBISBIATH B3aMMOCBSI3M IPHPOJIBL, OOIIECTBa

9KOHOMMKH, B TOM YHUCJIC C UCIIOJIb30BaAHHUEM (1)I/ISI/IV-I€CKI/IX 3HaHHﬁ;

. OIIEHKA CBOMX JIEUCTBUH C YYETOM BIIMSHUS HA OKPYXKAIOLIYIO CPEY, BOBMOMKHBIX

ri100aJIbHBIX MTOCJIEACTBUM.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

YHuBepcaabHbI€ M03HABATEIbHBIE ACUCTBUS

Ba3oBble JJornueckue aelcTrBus:

. BBISIBIISITh M XapaKTEPHU30BaTh CYILIECTBEHHbIE MPU3HAKUA OOBEKTOB (SIBJICHHIA);

® yCTaHaBJINBATb CYIJ_[eCTBeHHBII\/'I IMPpHU3HAK KJ'IaCCI/I(l)I/IKaI_II/II/I, OCHOBaHMU JJIA O606H.I€HI/I$I

" CpaBHCHUSA;

® BbIABJIATD 3aKOHOMCPHOCTH U IIPOTHBOPECUYHA B paCCMATPHUBACMbIX (baKTaX, JaHHBIX 1

Ha6J'IIOI[eHI/IHX, OTHOCAIIIUXCA K (1)I/ISI/IIIGCKI/IM SBJICHUSM,

® BbBIABJIATH IPUYIUHHO-CIICACTBCHHBIC CBA3U IIPU U3YUCHUU (1)I/ISI/I‘IGCKI/IX SIBJICHUMN U

IMpOLECCOB; ACIATh BbIBOJAbLI C NCIIOJIb30BAHUEM JCAYKTUBHBIX U HHAYKTHBHBIX WO?»&KJ'IIO‘ICHHIZ,

BBIJIBUTATh THIIOTE3bI O B3AUMOCBS3SIX (PU3MUECKUX BETUYHH;

. CaMOCTOSITENILHO BBIOMPATh CIIOCO0 perieHrs yueOHou hu3nuecKoi 3anaun
(cpaBHEHHE HECKOJIBKMX BapHAHTOB PEIIEHUS, BHIOOP Hanboee MOIXOASIIEro ¢ Y4ETOM
CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble ucciiegoBarebCcKkue JeicTBUA:

. HCIOJIB30BATH BOIIPOCHI KaK UCCIEA0BATENBCKUI HHCTPYMEHT NIO3HAHNS,

. MPOBOJUTH 10 CAMOCTOSITEIBHO COCTaBJICHHOMY IIJIAHY OIIBIT, HECIOKHBII

(bH3H“ICCKHﬁ SKCIICPUMCHT, He0O0IbIII0e HUCCIICAOBAHUC (I)I/I3I/ILICCKOFO SIBJICHUS,



. OIICHUBATh HA MPUMEHUMOCTH U JIOCTOBEPHOCTh MH(POPMAIUIO, TIOJYICHHYIO B
XOJI€ UCCIIEI0BAHUS WM SKCIIEPUMEHTA,

. CaMOCTOSITENIEHO (POPMYITUPOBATH 0OOOIICHIS M BBIBOIBI IT0 PE3yIbTaTaM
MPOBEAEHHOTO HAOIOACHUS, OIBITA, UCCIICIOBAHUS,

. MIPOTHO3UPOBATH BO3MOKHOE JabHEHIIIEe Pa3BUTHE (PU3UUECKUX MPOIIECCOB, a TAKKE
BBIJIBUTATh MIPEANOJIOKEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pa6ora ¢ undopmanueii:

. MIPUMEHSTH PA3JINYHBIE METOIbI, UHCTPYMEHTHI U 3alPOCHI MPHU MMOUCKE U 0TOOPE
nH(pOpMaLIMY WIH JaHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (r3nueckoi 3a1a4u;

. aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH HH(POPMAITHIO PA3IMUHBIX
BHUJIOB U (DOPM Tpe/ICTABIICHNUS,

. CaMOCTOSITENILHO BBIOMPATh ONTUMAJIBHYIO (POpMY IpesicTaBiIeHHsI HUHPOPMALUU U
WJUTFOCTPUPOBATH peIIaeMble 3a1a4i HECJTOKHBIMU CXeMaMHu, JuarpaMMaMu, WHON Tpadukoit 1 ux
KOMOWHAIMSMHU.

YHuBepcaabHble KOMMYHUKATUBHBIC IEHCTBUS

Oo0uenue:

. B X0JI€ 00CYXICHUSI yueOHOTO MaTepuaa, pe3yJibTaToB JIA0OPATOPHBIX padOT U
MIPOEKTOB 33/1aBaTh BOMPOCHI TI0 CYHIECTBY 00CYX/1aeMOM TeMbl M BHICKA3bIBATh UJICH, HAIICIICHHBIE
Ha pelIeHue 3a/1a4M U MoJIep>KaHue OJaroxKenaTeIbHOCTH O0IIEeHus;

. COTOCTABJISATh CBOU CY)KJIEHUS C CYXKJICHUSIMHU JPYTUX YYaCTHUKOB JIMAJIOra,
0oOHapyXMBaTh pa3Iu4yKe U CXOACTBO MO3UIIHIA;

. BBIPa)KaTh CBOIO TOUKY 3PEHHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;

. MyOJIMYHO MPEJCTABIATH PE3YIbTATHI BHIMOJIHEHHOTO (DU3HUECKOTO OIbITa
(3KcTIepuMeHTa, UCCIIeI0BaHUs, POCKTA).

CoBMecTHas1 1eTeIbHOCTD (COTPYAHUYECTBO):

. MMOHUMATh U HCIIOJIH30BATh MPEUMYIIECTBA KOMaHAHON M MHIUBUAYAIbHON PabOThHI
MIPH pEIIeHUH KOHKPETHOU (hr3rueckoil mpoOaembl;

. MIPUHUMATD LI€JIM COBMECTHOMU JeSITeIbHOCTH, OPraHU30BbIBATh ICUCTBUSA IO €€

AOCTHUIKCHUIO: PACTIPCACIIATh POJIH, O6CY)K,Z[3TL MMpoHeCChbl U PE3YyIbTAThI COBMECTHOM pa6OTBI;

0000111aTh MHEHHUS HECKOJIBKUX JIFOJIEH;

. BBITIOJTHATh CBOIO YacTh pabOThI, JOCTHrash Ka4eCTBEHHOTO PE3yJbTara Mo CBOEMY
HATMPAaBJICHUIO U KOOPIUHUPYS CBOU JCUCTBHS C IPYTHMH YICHAMH KOMaH/IbI;

. OIICHUBATh KAYECTBO CBOETO BKJIaJa B OOIIHIA TPOIYKT IO KPUTEPHUSIM,
CaMOCTOSTEIILHO C(HOPMYITUPOBAHHBIM YJ4aCTHUKAMHU B3aUMO/ICHCTBUSI.

yHI/IBepcaJ'ILHLIC PEryJIATUBHBIC JIeNCTBUSA



Camoopranu3zanus:

. BBISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CUTYAIUSIX, TPEOYIOITUX IS
peeHus pU3NUECKUX 3HAHUH;

. OPHUEHTUPOBATHCS B PA3JIMYHBIX MMOAX0JaX MPUHATUS pelIeHUH (MHAUBUIYATBHOE,
MIPUHATHE PEIICHUS B TPYIINE, IPUHIATHE PEIICHUIN TPYIIION);

. CaMOCTOSITEIIEHO COCTABJISTh AITOPUTM PELICHUsT (PU3UUECKOM 339 WU TIJIaHa
MCCIIEIOBAHUS C YIETOM MMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh
IIpeAJIaraéMble BapUaHThl PEIICHU;

. JieNnaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CamoxoHTpoJIb (peduiexcusi):

. JlaBaTh aJIEKBATHYIO OLIEHKY CUTYallUM U MpeiaraTh IiaH €€ U3MEHEHUS;

. OOBSCHATH MPUUUHBI JOCTHKEHUS (HEJOCTHKEHUSI) PE3YJIbTATOB IEATEIILHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

. BHOCHUTH KOPPEKTUBHI B JIEATETLHOCTH (B TOM YHUCJIE B XOJ BBIMTOJHEHUST (DU3UIECKOTO
MCCIIEIOBAHUS WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENHCTB, N3MEHUBILINXCSA CUTYaLIUH,
YCTaHOBJIEHHBIX OLIMOOK, BOHUKIINX TPYIHOCTEH;

. OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LUEIN U YCIOBHSIM.

IMOLUMOHATbHBIA HHTEJJICKT:

. CTaBUTH ce0sl Ha MECTO JPYroro YelIoBeKa B XOJIE CIIopa UM AUCKYCCHH Ha HAYYHYIO
TeMY, IOHUMaTb MOTHBBI, HAMEPEHHUS U JIOTUKY JAPYTOro.

IIpunsiTHe ceds1 U APyrux:

. MpU3HABaTh CBOE MPaBO Ha OLIMOKY MPH pelieHnH GU3NUECKUX 3a/1a4 WU B

YTBEPXKACHHUAX HA HAYUYHBIC TEMbI U TaKO€ K€ ITPaBO APYIroro.

INPEIMETHBIE PE3YJIbTATBI

7 KIIACC

[IpenmeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXXaTh CHOPMUPOBAHHOCTD Y
oOyJaromuxcs yMEHHI:

. UCTIONIL30BATh TMOHSTHUS: (PU3NYECKUE U XUMUYIECKUE SBIICHNUS; HAOIOICHHE,
IKCIIEPUMEHT, MOJIENb, TUIIOTE3a; €IMHUIBI (PH3HUECKUX BEIIMYNH; aTOM, MOJICKYJIa, arperaTHbIe
COCTOSTHHSA BelecTBa (TBEPIOE, )KUIKOE, ra3000pa3Hoe); MEXaHUIECKOe ABIKEHUE (paBHOMEPHOE,
HEpaBHOMEPHOE, PSMOJIMHEHHOE), TPACKTOPHSI, paBHOICHCTBYIOMAs Cril, Aedopmanus (ynpyrasi,
IUIaCTHYECKasi), HEBECOMOCTb, COOOIIAIOIUECS COCY/IbI;

. paznuyaTh sBiIeHUs (upPy3us; TEIUIOBOE IBMKEHHE YaCTUII BEIECTBA;

PaBHOMEPHOC NBUKCHUEC; HCPABHOMCPHOC IBUIKCHUC,; NHCPLIUA B3aHMOJICHCTBHUE TCJI; PABHOBCCUC



TBEPABIX TEJI C 3aKPEIUIEHHON OCHIO BPALLICHUS; IEpelaya IaBJICHUS TBEPAbIMU TEIIAMM,
KHUJIKOCTSIMU U Ta3aMH; aTMOC(EpHOE AaBICHNE; IUTABAHUE TEJT; IPEBPAILICHNS MEXaHUYECKOM
SHEPIrUM) N0 ONHUCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOIINUX
IaHHOE (pr3MYecKoe SBJICHUE,

. pacro3HaBaTh MPOSBICHNUE H3YYEHHBIX (PU3MUECKHX SBICHUN B OKPY)KAIOLIEM MHUPE,
B TOM uucIie (pu3nueckre BJIEHUS B IPUPOJIE: MPUMEPDI ABMKEHUS C Pa3IMNYHBIMU CKOPOCTSAMU B
YKUBOU W HEKUBOU MPUPOJIEC; IEHCTBUE CUIIBI TPEHUS B MPUPOJIC U TEXHUKE; BIUSIHUE
aTMOC(EepHOTo JAaBJIEHUS HA )KUBOW OPraHu3M; MJIaBaHUE Pbl0; pblyaru B TeJie YeJI0BEKa; IPU 3TOM

MEePEBOIUTH MPAKTUUECKYIO 3a7a4y B yUeOHYIO, BBIJICTSATh CYIIECTBEHHBIC CBOMCTBA/TIPU3HAKU

(bu3NYeCKuX SBIICHUIA;

. OTMCHIBATh U3yYEHHBIE CBOICTBA Te U (PU3NUECKUE ABJICHUS, UCTIONb3Ys (pr3HUecKne
BEJTMYMHBI (Macca, 00bEM, IIIOTHOCTH BELIECTBA, BPEMS, ITYTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIa
YIOPYrOCTH, CHUJIa TSXKECTH, BEC Tela, CUila TPEHHUs], AaBlieHue (TBEPOTo Tema, KUAKOCTH, rasa),
BBITAJIKMBAIOIIAs CUJIa, MEXaHU4YecKasi paboTa, MOIIHOCTb, IJIEYO CHUJIbl, MOMEHT CHUJIbI,

KO3 (UIIMEHT MOJIE3HOTO JeHCTBUS MEXaHN3MOB, KHHETUYECKas U MOTeHIaIbHAs SHEPTHUS); IPU
OTHMCAHUU MPABUIILHO TPAKTOBATh (PU3UUECKUN CMBICI UCIOJIb3yEMbIX BEIHUNH, UX 0003HAYECHUS U
€IMHULIBI GU3NYECKUX BEIUUMH, HAXOAUTh (DOPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMHU BETUYMHAMHU, CTPOUTH IPaPUKN U3yYCHHBIX 3aBUCUMOCTEN (HU3HUECKUX
BEJINYMH;

. XapaKTepU30BaTh CBOMCTBA TeJ, GU3NYECKUE SIBICHUS U MPOLIECCHI, UCIIONb3YS
MpaBuJia CIOKEHUs CUJT (BAOJb OJTHOM IpsiMoit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MIPaBUJIO paBHOBecCHs pbluara (0J10Ka), «30J0TO€ MPABUIIO» MEXAaHUKH, 3aKOH COXPaHEHUS
MEXaHUYECKOM 3HEPTruu; MpH 3TOM JIaBaTh CIOBECHYIO ((OPMYIUPOBKY 3aKOHA U 3aITUCHIBATH €r0
MAaTeMaTHYECKOE BbIPAKEHUE;

. 0O0BSACHATH (PU3NYECKHE SABIICHUS, IPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CUTYalluid MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISABIATh IPUYUHHO-
CIIEJICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 |—2 JOTWYecKUX MIaroB ¢ onopoi na 1—2
U3YyUYEHHBIX CBOMCTBA (U3NUECKUX SABICHUH, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

. pemaTh pacuéTHbIe 3a/1auu B 1—2 NeficTBUS, UCTIONB3Ys 3aKOHBI U (POPMYIIBI,
CBsI3bIBalOIMeE (pU3MUYECKHE BEIMYMHBI: HA OCHOBE aHaJIM3a YCIOBHSI 3aJJauMl 3allUChIBATh KPATKOE
yCJIOBHE, MOACTABIATH (PU3NYECKHE BEIUYUHBI B (POPMYJIBI M MPOBOAUTH PAaCUEThI, HAXOIUTh
CIpaBOYHbIE JaHHbIE, HEOOXOAUMBIE /IS PELIeHUs 3a/1ay, OLIEHUBATh PEATUCTUYHOCTh
MOJIy4eHHOH (pU3nUecKol BEINYHHBI,

. pacro3HaBaTh IPoOIEeMbl, KOTOPbIE MOYKHO PEIINUTh TPU TOMOIIH (PU3NIECKUX

MCTOZOB; B OITMCAaHWUH UCCICAOBAHUS BBIACIATH MPOBCPACMOC TPCAIIOTIOKCHUC (FI/IHOTC3Y),



pasnuyaTh U UHTEPIPETUPOBATD MIOJIYyYEHHBIH PE3YIbTAT, HAXOIUThH OLIMOKH B XOJI€ OIIbITA,
JIeNIaTh BBIBOJIBI 110 €0 PE3yJIbTaTaMm;

. MIPOBOJIUTH OMBITHI IO HAOIIONEHHUIO (PU3UUECKUX SBJICHUN I (PHU3UUIECKUX CBOICTB
Tei: (GopMyIHPOBATh MPOBEPSIEMBIEC IPEANIOI0KEHHUS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyIOBaHUs, 3aIMCHIBAT XOJI OTIBITAa U (POPMYITUPOBATH BBIBOIBI;

. BBIIIOJIHATH IPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHH, MACChl Tela, 00bEMA, CUJIBI U
TEeMIEepaTypbl C UCIOJIH30BAHUEM aHAIOTOBBIX M IIU(PPOBBIX MPUOOPOB; 3aMMMUCHIBATH MIOKA3AHUS
MPUOOPOB ¢ YIETOM 3aJaHHOM aOCOTIOTHOM MOTPEITHOCTU U3MEPECHHUI;

. MIPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTH OJTHOM (PM3NUYECKON BETUYUHBI OT APYTrOM C
HCI0JIb30BAHMEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JABMIKYILErOcs Tela OT
BPEMEHU JIBUYKEHUS TeJla; CUJIbI TPEHUS CKOJIbKEHUS OT CUJIbI JaBJIeHUs, KauecTBa 00paboTKU
MOBEPXHOCTEN TEJ M HE3aBUCUMOCTHU CHJIBI TPEHUS OT IUIOIIAIU COTPUKOCHOBEHUS TEJT; CHIIbI
YOPYTrOCTH OT YAJTUHEHUS MPYKUHBI; BBITATKUBAIOLIEH CUIIBI OT 00bEMa MOTPYKEHHOM YacTH Tena u
OT MJIOTHOCTH KHUJIKOCTH, €€ He3aBUCUMOCTH OT INIOTHOCTH TeJla, OT IIyOUHBI, Ha KOTOPYIO
MOTPYKEHO TEJI0; YCIOBUH MIaBaHUs Tell, YCIOBUM paBHOBECHSI phluara v 0JIOKOB); y4acTBOBATh B
IUTAHUPOBAHUM Y4eOHOTO HCCIeI0BaHusl, COOMPATh YCTAHOBKY U BBITIOJHATH U3MEPEHUS, CIETys
MpeI0)KEHHOMY ITIaHy, (PMKCUPOBATh PE3YJIbTaThl MOTYYEHHOMN 3aBUCUMOCTH (DPU3HUUECKUX
BEJIMYMH B BU/JIE MPE/UIOKEHHBIX TaOIUI] ¥ TpaUKOB, 1€1aTh BHIBOBI M0 Pe3yIbTaTaM
HCCIIEA0BaHUS;

. MIPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BEIMYUH (IIJIOTHOCTh BELIECTBA
XKUJKOCTU U TBEPAOIO TEJA; CUJIA TPEHUS CKOJIbKEHUS; JaBJICHUE BO3/1yXa; BHITAJKUBAIOLIAs CUJIA,
JefcTByIONIas Ha MOTPYKEHHOE B JKUJKOCTH T€J0; KOA(PGUIIUEHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHHU3MOB), CIIeIys MPEAI0KEHHON HHCTPYKIIMU: MIPH BBITIOJIHEHUH U3MEPEHUN COOUPATh

OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BbIYHUCJIATD 3HAYCHUC HCKOMOM BCJIIMYHHBI,

. coOroAaTh MpaBuiia TEXHUKH 0€30MaCHOCTH IpU paboTe ¢ 1ab0opaTOPHBIM
000pyI0BaHUEM; YKa3bIBaTh MPUHIIMIIBI IEHCTBUS TPUOOPOB U TEXHHUUECKUX YCTPONCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECs COCYIbI, 0apOMeTp, pbIyar, MOJBUKHBINA U
HEMO/IBIKHBIN OJIOK, HAaKJIOHHAS TNIOCKOCTH;

. XapaKTepU30BaTh MPUHIIMIIBI AEWCTBUS U3yYCHHBIX TPHUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOPOY HA MX ONMHCAHUSA (B TOM YHCIe: MOAMIUITHUKH, YCTPOHCTBO BOIOTIPOBO/IA,
TUIPaBINYECKUN MTpecc, MAHOMETP, BBICOTOMED, TIOPIITHEBON HACOC, apEOMET)), UCTIOIb3ysl 3HAHUS
0 cBOMCTBaxX (pU3MYECKUX SIBICHHUI U HEOOXOUMbIE (U3UUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

. MIPUBOJIUTH MPUMEPHI / HAXOAUTh WH(HOPMAIIUIO O MPUMEPAX MPAKTUIECKOTO
MCIO0JIb30BaHUs (PU3MUECKUX 3HAHUI B TIOBCEHEBHOM KHU3HU 7Sl 0OecTieueHus: 0€30MacHOCTH TpU

O6paH_IeHI/II/I C HpI/I60paMI/I U TCXHUYCCKUMU YCTpOﬁCTBaMH, COXpaHCHMUS 3J0POBbI U CO6J'IIO,I[€HI/ISI
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HOPM 3KO0JIOTMYECKOTO MOBEICHUS B OKPYKAIOIIeH cpesie;

. OCYIIIECTBISTH OTOOP UCTOYHUKOB HH(POPMAIIMH B CETH VIHTEpHET B COOTBETCTBHUHU C
3a/IaHHBIM ITOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUN U IyTEM CpaBHEHUS Pa3IMYHbBIX
HMCTOYHUKOB BBIJCISATH HHPOPMAIIHIO, KOTOpAs ABJISETCS MPOTUBOPEUUBOM UITU MOYKET OBITh
HEJIOCTOBEPHOM;

. KCIIOJIb30BATh MPHU BHITIOJHEHUU YU€OHBIX 3a/IaHUM HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy
(U3HYECKOTO COJIEpIKaHus, CIIPABOYHBIC MaTePHAIIBI, pECYPChI ceTh VIHTepHET; BIaAeTh MPUEMaMHU
KOHCTIEKTUPOBAHUS TEKCTa, TpeoOpa3zoBanusi THPOPMAIIUU U3 OJTHOM 3HAKOBOW CHCTEMBI B
ApYTyto;

. CO3/aBaTh COOCTBCHHBIE KPATKHE MMChbMEHHBIC U YCTHBIC COOOIICHUS Ha OCHOBE 2—3
HMCTOYHUKOB HH(OpMaIuu GU3NIECKOTO COIepKaHUs, B TOM YHCIIe MyOJIUYHO JIeJaTh KpaTKUe
COOOIIEHHS O pe3ybTaTaxX MPOEKTOB WU YICOHBIX MCCIICIOBAHUM; IIPU STOM TPAMOTHO
WCIIOJIb30BaTh U3yYEHHBIN TOHITHIHBIN armapaT Kypca (PU3UKH, COMTPOBOXK/IATh BBICTYIIJICHHE
MpE3EHTAIUEH;

. TIPU BHITIOJIHEHUH YUYE€OHBIX MMPOEKTOB W UCCIICIOBAHUN pacrpeessiTh 00S3aHHOCTH B
TPyIIE B COOTBETCTBUH C MIOCTABJICHHBIMH 3a/1a4aMH, CJICTUTH 3a BBITIOJIHEHUEM TUTaHa JICUCTBUH,
aZICKBaTHO OIIEHWBATh COOCTBEHHBIN BKJIA] B ACSITEIBHOCTH TPYIIIHI; BEICTPAUBATH

KOMMYHHUKATHBHOC BSaHMOHCﬁCTBHe, YUYUTBIBass MHCHUEC OKPYXXAIOMINX.

8 KJIACC

[IpenMeTHbie pe3yabTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y
00yyaroumxcs yMEeHHIA:

. WCIOJIb30BaTh MOHITHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBIXKEHUE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSIHHS BEIIeCTBa, KpUCTANIMYECKHe 1 aMOp(HbIE Tella, HACHIIIICHHBIN 1
HEHACBILIEHHBIN Tap, BJIAXKHOCTh BO3/lyXa; TeMIepaTypa, BHyTPEHHSISI SHEPTUs, TETUIOBOM
JIBUTATEIh; DIEMEHTAPHBIN SIEKTPUUYECKUN 3apsijl, HEKTPHUUECKOe MoJie, MPOBOIHUKU U
JTURIIEKTPUKH, TOCTOSHHBIN EKTPUUYECKUI TOK, MATHUTHOE T0JIE;

. pasnuyath sBIEHUS (TEIJIOBOE paclIMpeHue/cxaTe, Teronepeaaya, TemioBoe
paBHOBECHE, CMaylBaHUe, KAMUIUISIPHBIC SBIICHUS, UCTIapeHNEe, KOHICH IS, TNIaBIICHHE,
KpucCTaIM3aius (0TBEpAeBaHNE), KUTIEHHE, TeIUIonepeaaya (TermIonpoBOIHOCTb, KOHBEKIINS,
U3ITyYeHUE); AIEKTPU3ALUS TeJl, B3AUMOICHCTBHUE 3apsI0B, IEHCTBUSI AIEKTPUIECKOTO TOKA,
KOpPOTKOE 3aMbIKaHKE, B3aUMOCHCTBME MAarHUTOB, JIEUCTBUE MAarHUTHOTO MOJIs HA MPOBOJAHUK C
TOKOM, AJIEKTPOMArHUTHAs1 MHYKIUS) TIO OMKUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE

OIBITOB, AECMOHCTPUPYIOIIHUX JAHHOC (I)PBPI‘IGCKOG SABJICHHUC,
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. pacro3HaBaTh MPOSBICHUE N3YYCHHBIX (PU3HMUECKUX SBJICHUN B OKPYXKAIOIIEM MHPE,
B TOM 4Hclie (PU3NIECKUE SABJICHUS B IIPHPO/JIE: MTOBEPXHOCTHOE HATSHKEHUE M KAMIJUISIPHBIC SIBJICHUS
B [IPUPO/JIE, KPUCTAIUIBI B IpUpoe, n3inydernne CoHIa, 3aMep3aHie BOJ0EMOB, MOPCKHE OPHU3BI,
o0pa3oBaHue POCHI, TYMaHa, HHES, CHETa; AIEKTPHUECKHUE SBICHHS B aTMOC(eEpe, SIEKTPHIECTBO
KHUBBIX OPraHU3MOB; MATHUTHOE T0JIe 3eMJIH, Ipeii( TOITFOCOB, POIIb MATHUTHOTO TOJIS JUTSI )KU3HU

Ha 3emie, MOJISIPHOE CUSIHUE; IPY STOM MEPEBOIUTH MIPAKTUUYECKYIO 33/1a4y B yueOHYIO,

BBIJICIISATE CYIIECTBEHHBIE CBOMCTBA/TIPU3HAKN (PU3NICCKUX SBIICHHA;

. OTIMCHIBATh U3YUYCHHBIE CBOMCTBA TEJN U (U3HUECKHUE SBJICHUS, UCTIOJIb3Ys (PU3UUECKHE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSISI SHEPTHS, KOJUYECTBO TEIUIOTHI, yIeIbHAs TEIJI0OEMKOCTh
BEILIECTBA, y/ENbHAs TEIUIOTA TUTABJICHUS, YACIbHAs TEIUIOTa MapooOpa3oBaHus, yeabHas TeIIoTa
CrOpaHus TOTUIMBA, KOA(PPUIIUEHT MOJIE3HOTO JACUCTBUS TEIJIOBOM MAIIUHBI, OTHOCUTEIbHAS
BII&YKHOCTH BO3/TyXa, DJIEKTPUUECKHM 3apsij], CHJIa TOKa, JJIEKTPUIECKOE HAMPsDKEHUE,
COTIPOTHUBIICHUE MTPOBOIHUKA, YACITHHOE CONTPOTUBIIEHNE BEIIECTBA, pab0Ta U MOITHOCTh
ANEKTPUYECKOTO TOKA); TIPH OMMUCAHUU TTPABUIILHO TPAKTOBATh (PU3HUECKHI CMBICI UCIIOJIb3yEeMbBIX
BEJIMYWH, 0003HAYEHUS U €TUHUIBI (U3NUECKUX BEITUYNH, HAXOJUTh (DOPMYITBI, CBSI3bIBAIOIIINE
JTaHHYIO (U3UYECKYI0 BEJTUYHHY C APYTUMHU BEIMUYMHAMU, CTPOUTD I'papUKU N3yICHHBIX
3aBUCUMOCTEN (PU3UICCKUX BEITHYNH,

. XapaKTepPU30BaTh CBOMCTBA Tell, (GPU3UUECKUE SBJICHUS U MTPOIIECCHI, UCIIOIb3Ys
OCHOBHBI€ TTOJIOKEHUS MOJIEKYJIAPHO-KHHETHIECKON TEOPUHU CTPOSHHUS BEIEeCTBA, PUHITUTT
CYIIEPITO3HITNY T0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH Oma Jiis
y4acTKa IernH, 3akoH Jxoyns—IJlennia, 3akoH coXpaHeHUsI SHEPTUH; IIPU 3TOM JIaBaTh CIIOBECHYIO
(hopMyIUPOBKY 3aKOHA M 3aITMCHIBATh €I0 MaTEMaTHYECKOE BEIPAKECHHCE,

. 0OBIACHATH (PU3UUECKHE TTPOIIECCHI U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTYaIi IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBIIATH IPUUMHHO-CIICICTBEHHBIE CBS3H,
CTPOUTH 00BSICHEHHE U3 |—2 JOTrMYeCKUX I1aroB ¢ ONOpoii Ha 1—2 U3yuyeHHBIX CBOICTBA
(hM3UYEeCKUX SBICHUH, (PU3MUESCKUX 3aKOHOB WIJIM 3aKOHOMEPHOCTEH;

. pemarh pacuéTHbIe 3aa4u B 2—3 NEHCTBUS, UCIIONb3Ys 3aKOHBI U (JOPMYIIHI,
CBSI3BIBAOIIME (PU3NYECKHE BETMUYUHBI: HA OCHOBE aHallM3a yCIOBHS 3a/1a4M 3alHChIBATh KPaTKOE
yCIOBUE, BBIABIATH HEOCTATOK JAHHBIX JUIS PEIICHUS 3a/1a4H, BRIOMPATh 3aKOHBI U (DOPMYIIBL,
HE0OX0oIUMBbIe Ui €€ pelIeHus], MPOBOIUTH PACUETHI M CPABHUBATH MOJTy4YEHHOE 3HAUCHUE
(bu3nuecKoil BENUYMHBI C U3BECTHBIMU JAHHBIMU;

. pacmno3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PELIUTh MPU MOMOITY PHUINIECKUX
METO/IOB; UCIOJIb3Ysl OMKMCAHUE UCCIIEOBaHUS, BBIIEATh IPOBEPSIEMOE MPEANOI0KEHUE,
OIIEHUBAThH MPABUJILHOCTh MOPSAJIKA MPOBEACHUS UCCIEA0BaHUs, J€JIaTh BHIBO/IbI;

° IPOBOAUTD OIIBITHI 11O Ha6J'IIOI[eHI/IIO (I)I/ISI/I‘-IGCKI/IX SIBIICHUH WU (I)I/ISI/I‘-ICCKI/IX CBOMCTB



TeJ (KamWUIAPHBIE SIBICHHS, 3aBUCUMOCTH JTaBJIICHUS BO3/1yXa OT €ro 00bEMa, TeMIIEpaTyphl;
CKOPOCTH TPOLIECCa OCThIBAaHHS/HATPEBAHMS ITPH U3TYYECHUH OT IIBETA
M3ITYYaOLIeH/IOTIONAIONIe TOBEPXHOCTH; CKOPOCTh MCIIAPEHHSI BOJBI OT TEMIIEpaTyphI
KUJKOCTHU U TUIOLIAAH €€ MIOBEPXHOCTH; dJIEKTPU3ALINS TEJI U B3aUMOIEUCTBUE JIIEKTPUUYECKUAX
3aps10B; B3aUMOJCHCTBHE TOCTOSIHHBIX MarHUTOB, BU3YAJIN3aL[1sl MATHUTHBIX ITOJIEHM MOCTOSHHBIX
MAarHuTOB; JEMCTBHSI MarHUTHOTO IOJIsI HA IPOBOJHMK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa,
CBOWMCTBA 3JICKTPOIBUTATEISI TOCTOSTHHOTO TOKA): (POPMYIIMPOBATH MPOBEPSEMBIC TPEATIONOKEHHUS,
coOuparh yCTaHOBKY M3 MIPEJIOAKEHHOTO 000PyI0BaHUS; ONIUCHIBAThH X0/ OTIbITA U
(hopmMyTUPOBAThH BHIBOJBL;

. BBITIOJIHATH IIPSIMBIE H3MEPEHUS TEMIIEPATYPbl, OTHOCUTEJILHON BIIAXKHOCTH BO3/YXa,
CHJIBI TOKA, HAIIPSKEHUS C UCIIOJIb30BAaHUEM aHAJIOTOBBIX TPUOOPOB U TATYUKOB (PU3UUECKUX
BEJIMYMH; CPAaBHUBATh PE3YJIbTAaThl U3MEPEHUH C YUETOM 3aJJaHHON aOCOIOTHON MOTPEIIHOCTH;

. MIPOBOJUTH UCCIIEI0BaHNE 3aBUCUMOCTH OJHON (PU3NYECKON BETMUYMHBI OT APYroif ¢
HCIO0JIb30BAHNEM NPSIMBIX H3MEPEHHH (3aBUCUMOCTD COITPOTUBIIEHHS TPOBOJHHUKA OT €TI0 JAJIUHBL,
IIJIOIIAIM ITONIEPEYHOTO CEYEHUS U YAEIBHOTO CONPOTUBIIEHUS BEIIECTBA ITPOBOIHNKA; CHJIBI TOKA,
UIYIIETO Yepe3 IPOBOJHUK, OT HAIPSHKCHUS HA MIPOBOJHMKE; UCCIENOBAHNE TIOCIEN0BATENBHOTO U
HapayIeIbHOrO COEMHEHUH TPOBOIHUKOB): INIAHUPOBATH UCCIIEOBAHUE, COOUPATh YCTAHOBKY U
BBITOJIHATh U3MEPEHHUs, CIIEys MPEATI0KEHHOMY IUIaHy, GUKCHUPOBATh PE3YJIbTaThl OIY4E€HHOM
3aBHCUMOCTH B BHJIE TaOJIUI] U I'paMKOB, J€JIaTh BHIBOJIBI IO PE3yJbTaTaM UCCIEI0BaHMS;

. IIPOBOJIUTh KOCBEHHBIE U3MEPEHMSI (PU3NUECKHUX BETUYMH (yIeNIbHas TEMI0EMKOCTb
BELIECTBA, CONPOTUBIICHNUE IPOBOJHUKA, Pa0OTa U MOLTHOCTh INEKTPHUUECKOTO TOKA):

IUIAHUPOBATh M3MEPEHUs], cOOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEAys MpeIsIOKCHHON

HUHCTPYKIUHU, U BEIYUCIIATh 3HAYCHNUEC BCIINYNHBI,

. coOroAaTh MpaBuiia TEXHUKH 0€30MaCHOCTH IpU paboTe ¢ 1ab0paTOPHBIM
o0opyI0BaHUEM;
. XapaKTepU30BaTh IPUHIIMIIBI ACWCTBUS U3yYSHHBIX TPHUOOPOB U TEXHUYECKUX

YCTPOMCTB C ONOPOM HA MX OMHUCAHUSA (B TOM YHCJIE: CUCTEMA OTOIUIEHHSI IOMOB, TUTPOMETP,
napoBasi TypOuHa, aMIepMeTp, BOJBTMETP, CUETUHK NEKTPUUECKON IHEPIUH,
3JIEKTPOOCBETUTENIbHBIE TIPUOOPBI, HarpeBaTeIbHbIE AEKTPONPUOOPHI (TPUMEPHI), HEKTPUUYECKHE
MPEJOXPAHUTEIH; JEKTPOMArHUT, 3JIEKTPOIBUTATENIb OCTOSIHHOTO TOKA), UCIIOJIb3Ys 3HAHUS O
cBOMcTBaxX (PU3NYECKUX SABJICHUNA U HEOOXOAUMBbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

. pacro3HaBaTh NPOCTHIE TEXHUYECKHUE YCTPOICTBA U U3MEPUTEIbHbIE PUOOPHI MO
CXeMaM M CXeMaTHYHBIM PUCYHKaM (JKUJAKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTaTEIb BHYTPEHHETO CrOPaHUs, 3JIEKTPOCKOII, pEOCTAT); COCTABIIATh CXEMBI NIEKTPUUECKUX

LieTel ¢ mociieJ0BaTeIbHEIM U napauiC/IbHbIM COCAMHCHUCM JJICMCHTOB, pa3jindyast YCIIOBHBIC



0003HAYCHHSI PTIEMEHTOB AJICKTPUICCKHX IICTICH;

. MIPUBOJIUTH TIPUMEPBI/HAX0UTh HHPOPMAIIHIO O TIPUMEpax MPaKTHIEeCKOTO
MCIO0JIb30BaHUs (DU3MUECKUX 3HAHUH B MIOBCETHEBHOM XKU3HU JJIsl 0OOeCTieueHusl OE30IMaCHOCTH MTPU
oOpalleHny ¢ MpUOOpPaMK B TEXHUIECKUMHU YCTPONUCTBAMU, COXPAHEHUS 3IOPOBBS M COOITIOICHUS
HOPM 3KOJIOTHYECKOTO TIOBEACHHUS B OKPYKAIOIIEH cpere;

. OCYIIECTBIISITH IOUCK HHPOpPMAIH (PU3UIECKOTO COIepPIKaHus B ceTu MHTepHET, Ha
OCHOBE UMEIONINXCS 3HAHUHU M MyTEM CPaBHEHUS JOTOJHUTEIIHHBIX UCTOYHIUKOB BBIJICIISTh
nH(OPMAIIHIO, KOTOpAst SBJSETCS MPOTUBOPSUNBON HITH MOXET ObITh HEJIOCTOBEPHOM;

. WCIIOJIb30BATh MIPH BHITIOJHEHUH YUCOHBIX 33JaHUN HAYIHO-TIOMYJISIPHYIO JTUTEPATyPy
(U3HYECKOTO COJIepIKaHUs, CIIPABOYHBIC MaTEPHAIIBI, PECypChl ceTh MIHTepHeT; BIaieTh NpuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHPOPMAIMH U3 OJHON 3HAKOBOW CHCTEMBI B
ApYryro;

. CO3/1aBaTh COOCTBEHHBIE MICHMEHHBIE M KPaTKHE YCTHBIE COOOIIEeHNs, 00001Iast
WH(OPMAIIHAIO U3 HECKOIBKUX HCTOYHUKOB (DU3MUECKOTO COJICP)KAHUS, B TOM YHCIIE ITyOTHYHO
MIPEJICTABIIATh PE3YJIbTAThI POCKTHOW WA UCCIIEIOBATEIBCKON ACITEILHOCTH; TIPH STOM
IPaMOTHO MCTOJIb30BaTh H3yYCHHBI OHATUHHBIN armapat Kypca (U3UKH, COMTPOBOKAATH
BBICTYIIJICHHE TIPE3CHTAIHECH;

. MIPH BBITIOJTHEHUH Y4EOHBIX TIPOCKTOB M UCCIICAOBAHUH (PH3MUECKHX ITPOIIECCOB
pacrpenensiaTs 00s3aHHOCTH B TPYIIIE B COOTBETCTBUH C TIOCTABJICHHBIME 3a/1a4aMU, CJICIUTH 32
BBITIOJTHEHUEM TUTaHA JICHCTBUI U KOPPEKTUPOBATh €ro, aJICKBATHO OLIEHUBATH COOCTBEHHBIN BKJIA]l
B JICATEIBHOCTb TPYIIIBI;, BEICTPAMBATh KOMMYHUKATUBHOE B3aHMMOICHCTBHE, TIPOSIBIISS

T'OTOBHOCTbB pa3pcCiuaTb KOH(l)J'II/IKTBI.

9 KJIACC

[IpenmeTtHble pe3ynbTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPaXXaTh COPMUPOBAHHOCTD Y
oOyyJaromuxcs yMeHH:

. HCII0JIb30BATh MOHATHS: CUCTEMA OTCYETA, MaTepUaAJIbHAS TOUYKA, TPAEKTOPUS,
OTHOCHUTEJIBHOCTh MEXaHUYECKOTO JBMKEHUS, Aeopmarus (yrpyras, IulacTHuecKas), TpeHue,
LEHTPOCTPEMUTENILHOE YCKOPEHUE, HEBECOMOCTD U MEPETPY3KH; LIEHTP THKECTH; aOCOTIOTHO
TBEPI0€ TEJNO, IEHTP TSHKECTU TBEPJOTO Tella, paBHOBECHE; MEXaHHMUECKUE KOJIeOaHUs U BOJIHBI,
3BYK, HH(QPaA3BYK U YIbTPA3BYK; JJIEKTPOMArHUTHBIE BOJIHBI, [IIKAJIA YJIEKTPOMATrHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JATbHO30PKOCTh, CHEKTPhI UCITYCKaHHsI U MOTJIOIIEHUS; aldbda-, 6eTta- 1
ramma-Hu3JIydeHus, U30TOIbI, /I€pHAst SHEPTeTHKA;

® Ppa3inviaTh ABJICHUS (paBHOMepHOe U HCPABHOMCPHOC HpHMOHHHCﬁHOC JABHXKXCHHC,
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PaBHOYCKOPEHHOE IIPSIMOJIMHEHHOE IBUKEHKE, CBOOOIHOE MaJIEHUE TEJl, PABHOMEPHOE JIBIXKCHHE
10 OKPY>KHOCTH, B3aMO/ICHCTBHE TEJ, PEAKTUBHOE JBHKEHHE, KOIeOATEIILHOE IBIKEHUE
(3aTyxaromue U BEIHYKICHHBIC KOJICOaHHUs ), P€30HAHC, BOJIHOBOE JIBUKCHHE, OTPAKCHHE 3BYKA,

IPSIMOJINHENHOE PacIpOCTPAHEHHE, OTPAKEHUE M IPEJIOMIIEHUE CBETa, NOJHOE BHYTPEHHEE

OTpa’KEHHE CBETA, PA3JIOKEHHE OEJIOT0 CBETA B CIEKTP M CI0KECHUE CIIEKTPAIHHBIX [[BETOB,
AUCTICpCUs CBETA, CCTECCTBCHHAA PAAUOAKTUBHOCTH, BO3SHUKHOBCHUC JIMHEHYaTOTO CIICKTpa
U3JIy4eHUs) M0 ONHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX
JaHHOE (PU3UYECKOE SIBJICHUE;

. pacrno3HaBaTh NPOSIBICHUE U3YUYEHHBIX PU3NYECKUX SBJICHUN B OKPYKAIOLIEM MUPE
(B TOM yHcnie pU3NYECKHUE SIBICHUS B IPUPOJIE: MPUIIMBBI U OTJIUBBI, IBIKeHHUE 11aHeT COJTHEUHON
CHUCTCMBbI, PCAKTUBHOC NBUKCHHUEC JKUBBIX OPTraHU3MOB, BOCIIPUATHE 3BYKOB ) KUBOTHBIMU,
3CMIICTPACCHUC, celicMHUUecKHe BOJIHBI, HYHAMH, 5XO0, IBETA TCJI, ONTUYCCKUC ABJIICHUA B IPUPOAC,
OMoJIOTHYECKOE IEHCTBHE BUANMOTO, YABTPAPHOIETOBOTO U PEHTTEHOBCKOTO M3ITYUCHHIA;
€CTECTBEHHBIN PaInOaKTUBHBIN (POH, KOCMUYECKHE JIyUH, PaIMOaKTUBHOE U3Ty4eHHUE PUPOTHBIX
MUHEpPAJIOB; IEUCTBUE PAIMOAKTUBHBIX U3TyU€HUN HAa OPraHU3M UYeloBeKa), IPU TOM NEPEBOIUTh
IIPAKTUYECKYIO 3371a4y B y4eOHYI0, BBIAEIATH CYLIECTBEHHbIE CBOWCTBA/IPU3HAKN (HU3NUECKUX
SIBJICHUH;

. OINMCBIBATH U3y4YEHHBIE CBOMCTBA Te U (PU3NYECKUE SBJICHHUS, UCIIOJb3Ys (PU3NUECKHE
BEJIMUYUHBI (CPEIHSS U MTHOBEHHAsl CKOPOCTh TeJla IPU HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHUE,
nepeMelleHue, yTh, YIioBas CKOPOCTh, CHJIa TPEHHS], CHJIa YIPYTOCTH, CUJIa TSDKECTH, YCKOpEHHE
cBOOOJIHOTO Ia/IeHHs, BEC TeJla, UMILYJIbC TeJla, UMIIYJIbC CHIIbI, MEXaHHuYecKas paboTa u
MOIIIHOCTb, IOTEHLIMAIbHAS SHEPI U TeNa, HOIHATOI0 Ha/l IOBEPXHOCTHIO 3€MJIU, IOTEHLIMAIbHAS
SHEPIUs CKATOM MPYKUHBI, KHHETUYECKAsl SHEPIHs, OJHAs MEXaHUUECKasi SHEprus, epuo u
4acToTa KojeOaHWi, JUIMHA BOJIHbBI, TPOMKOCTb 3ByKa M BbICOTA TOHA, CKOPOCTb CBETA, IOKA3aTelb
IIPEJIOMIICHHUS CPeJibl); IPU ONMCAHUH MPABUIIBHO TPAKTOBATH (GPU3NUECKUI CMBICI UCIIOJIB3YEMBIX
BEJIMYUH, 0003HAUCHUSI U €IMHULIBI (PU3UUECKUX BEITMYUH, HAXOAUTh (OPMYJIbI, CBA3bIBAIOINE
JAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMH BEJIMUMHAMH, CTPOUTDH I'padUKU U3YUEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEINYMH;

. XapaKTepu30BaTh CBOICTBA Tel, (pr3nuecKkue SBJICHUS U MPOLIECCHI, UCIIOJb3Ys 3aKOH
COXpaHEHUs YHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLIUI CYIEPIO3ULIUU CHUJL, TPUHLUI
oTHocuTenbHOCTH ["anmuites, 3akoHbl HpI0TOHA, 3aKOH COXpaHEeHUs UMITYJIbCa, 3aKOHbBI OTPayKEHUS U
MPEJIOMJICHHUS CBETa, 3aKOHBI COXPAHEHUS 3apsJ0BOTO U MAaCCOBOTO YHMCEN MPU SJIEPHBIX
peaKusx; MpH 3TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U 3aITUCHIBATh €TI0
MaTeMaTH4YeCKOE BBIPAXKECHUE;

° OOBSICHATH (I)I/I3I/I‘-IGCKI/IC MpoucCChl U CBOMCTBaA TCJI, B TOM YUCJIC U B KOHTCKCTC



CUTYallU{ MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BIABIATH IPUUMHHO-CIICICTBEHHBIE CBS3H,
CTPOHTH OOBSICHEHHE U3 2—3 JIOTHYECKUX LIaroB ¢ OMOPOi Ha 2—3 M3YyUEHHBIX CBOMCTBA
(bu3nYecKuX ABICHUN, (PU3NIECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

. penraTh pacuETHEIC 331291 (OTIMPAIONITUECS HA CUCTEMY U3 2— 3 ypaBHEHHUI ),
WCTIOJIB3Ys 3aKOHBI ¥ (DOPMYITBI, CBSI3BIBAIONIHE (PU3NIECKUE BEIMIMHBI: HA OCHOBE aHAIN3a
YCITIOBHSI 3a]Ia4 3aIICHIBAaTh KPAaTKOE YCIIOBHUE, BBISBIISATH HEJJOCTAIOIINE HITH U30BITOUHBIC
JaHHBIE, BEIOMPATH 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE ISl PEIICHUS, IPOBOINUTH PACUETHI H
OIICHUBATh PEATMCTUIHOCTD MOJTYIEHHOTO 3HAYCHUS (PU3NIECKON BETMUNHBL

. pacro3HaBaTh MPOOIEMbI, KOTOPHIE MOYKHO PEIIUTh ITPH TTOMOIIH (PU3NIECKAX
METO/JIOB; UCTIOJIB3YS ONMCAHHUE UCCIIEIOBAHMS, BBIACATH MPOBEPSIEMOE MPEIIOIOKEHHE,
OIICHUBATh MTPABIIILHOCTH MOPSIJIKA MPOBECHUS UCCIIETIOBAHMS, AeTaTh BEIBOIHI,
WHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOICHHIA U OTIBITOB;

. MIPOBOJIUTH OITBITHI ITO HAOIFOIEHHUIO (PU3NIECKUX SIBICHUH MITN (PU3NIECKUX CBOWCTB
Ten (M3ydeHne BToporo 3akoHa Hel0TOHA, 3aK0HA COXpaHEHUs YJHEPTUH; 3aBHCUMOCTD TIepro/ia
KoJIeOaHHUH TIPYKMHHOTO MasiTHUKA OT MacChl rpy3a U )KECTKOCTH TPYKHHBI H HE3aBUCHMOCTD OT
aMIUIUTYIbl MJIbIX KOJeOaHUM; IPSIMOIMHEWHOE pacpOCTPAHEHUE CBETA, PA3JI0KEHHE OEesIoro
CBETa B CIHEKTP; U3yUYE€HUE CBOICTB M300paKEHUs B IUIOCKOM 3€pKaJie U CBOMCTB M300paxeHUs
npeaMeTa B coOMparolel JINH3€e; HaOMI0JeHHEe CIUIOIIHBIX U IMHEHYaThIX CIEKTPOB U3TYUYCHHUS):
CaMOCTOSITEIPHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO HaOOpa 000PYyI0BaHHUS; OTTUCHIBATH XO/T
OTIBITA U €r0 Pe3yibTaThbl, GOPMYIUPOBATH BHIBOIBL;

. MIPOBOJUTH TMPU HEOOXOAMMOCTH CEpUI0 MPSMBIX H3MEPEHUM, OINpeAesss CpeaHee

3Ha4YCHUE U3MEPsEeMOl BEIMYHHBI ((POKYCHOE pacCTOSIHIE COOUPAIONICH JIMH3HI);
000CHOBBIBATH BBIOOP CITOCO0A M3MEPEHMSI/U3MEPUTEIHLHOTO TPHOOPAa;

. MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTEH (PH3MUECKUX BEIIMYHMH C UCIIOJIb30BAHHEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBIDKEHHH 0€3
HavaJIbHON CKOPOCTH; NIEPUOJIa KOJICOAaHUI MaTEMaTUIECKOTO MAsITHUKA OT JIJTHHBI HUTH;
3aBHCHUMOCTH yTJjla OTPaXKCHHUS CBETA OT yIJia MaJCHUsSI U yIiia MPEJIOMIICHUS OT yIJia aJICHUs ):
TUTAHUPOBATH MCCIIEI0OBAHUE, CAMOCTOSTEILHO COOMPATh YCTAaHOBKY, PUKCHPOBATH PE3YIHTATHI
MOJIy4E€HHOM 3aBUCUMOCTH (PU3MUECKUX BEMYHMH C YUYETOM 3aJJaHHOM MOTPEITHOCTH U3MEPEHUN B
BHJIe TaONHIl U TpaUKOB, JeNaTh BBIBOJIBI IO PE3yIbTaTaM UCCIEIOBaHNUS;

. MIPOBOJUTH KOCBEHHBIE U3MEPEHHUs (PU3MUECKUX BETUYHH (CPETHSSI CKOPOCTh U
YCKOpPEHUE Tela MPU paBHOYCKOPEHHOM JIB)KEHUH, YCKOPEHHE CBOOOHOTO MaIeHUs, KECTKOCTh
MPYXUHBI, KOAPPUITUEHT TPEHUSI CKOJBKEHUS, MEXaHU4ecKasi padoTa U MOIITHOCTh, 9acTOTa U
Mepruo KoJIeOaHWH MaTeMaTHYECKOTO U MPYKUHHOTO MasTHUKOB, ONITUYECKasi CHJIa COOMparoIien

JIMH3BI, pa,[[I/IOaKTI/IBHHﬁ (I)OH)I IJIaHWPOBATb U3MCPCHUS; COGI/IpaTB SKCIICPUMCHTAJILHYIO



YCTaHOBKY H BBIINIOJIHATH U3MCPCHUA, CIICAY HpeﬂHO)KeHHOfI HHCTPYKIHH,; BBIYUCIIATh 3HAUYCHUC

BCJIMYMHBI U aHAJIM3UPOBATH IMMOJTYYCHHBIC PC3YJIbTAThI,

. coOoIaTh MpaBmiia TEXHUKU 0€30MaCHOCTH IIpU paboTe ¢ 1abopaTopHbIM
000pyI0BaHUEM;
® pas3iindaTb OCHOBHBIC IPHU3HAKHU U3YUYCHHBIX (1)I/I3I/IquKI/IX MOﬂeHeﬁ: MaTepurajlbHasd

TOYKa, a0COIIOTHO TBEPAOE TEJIO, TOUCUHBIH NCTOYHUK CBETA, JIyd, TOHKAs JINH3A, JIaHeTapHAs
MOJIeNIb aTOMAa, HyKJIOHHAsl MOJIEJIb aTOMHOT'O S1/1pa;

. XapaKTepU30BaTh IPUHIIMIIBI AEUCTBUS U3yUEHHBIX TPUOOPOB U TEXHUYECKUX
YCTPOICTB C ONOPO HAa UX OMMCAHMS (B TOM YHCIIE: CIIMIOMETP, JATUYUKHU MOJIOKEHUS, pPACCTOSIHUS
U YCKOPEHMS, paKkeTa, 3X0JI0T, OUYKU, IEPUCKOII, (poToannapar, ONTHIECKHE CBETOBOIbI,
CIIEKTPOCKOII, I03UMETp, Kamepa BuibcoHa), HCIob3ysl 3HaHUS O CBOMCTBaX (PM3MUECKUX
SIBIICHUN ¥ HEOO0X0AUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

. HCIIOJIb30BATh CXEMbI M CXeMAaTUYHbIE PUCYHKU U3YUYEHHBIX TEXHUYECKUX YCTPOMCTB,
M3MEPUTENbHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOLECCOB MPU PEIIEHUH Y4eOHO-TIPAKTUUECKUX
3aJa4; ONTUYECKUE CXEMBI JIJIsl IOCTPOEHUS U300paKeHUH B IJIOCKOM 3€pKajle U COOMparoeil
JIMH3E;

. IIPUBOAMUTH IPUMEPBI/HAXOAUTh HHPOPMALIUIO O IPUMEpPax MPAKTUYECKOTO
UCIOJb30BaHUA (GU3NYECKUX 3HAHUH B MOBCEIHEBHOM JKU3HU 715 0OecrieueHus: 0€30MacHOCTH PU
oOpatieHuu ¢ mpudopamMu U TEXHUYECKHMMHM YCTPOHCTBAMM, COXPAHEHUS 3[J0POBbs U COOIIOAEHUS
HOPM 3KOJIOTMYECKOI'0 MIOBEJCHUS B OKPYKAIOLIEH cpere;

. OCYILECTBIIATh MOUCK MH(pOpMaLK (U3nIecKoro cojepkanus B cetu MHTepHer,
CaMOCTOATEJIBHO (OPMYIIUPYS IOUCKOBBIH 3a11pOC, HAXOUTh ITyTH OIIPEIeJIEHUs] JOCTOBEPHOCTH
MIOJIy4eHHOH MH(pOpMaIMM HAa OCHOBE UMEIOLIUXCS 3HAHUN U JOTIOJIHUTEJIBHBIX HCTOUYHHKOB;

. UCIOJIb30BATh P BBIIIOJHEHNU YU€OHBIX 3aJJaHUH HAy4YHO-TIOMYJISPHYIO JIUTEPATYPY
(bU3MYECKOro coiep)kaHus, CIpaBOYHbIe MaTepHalibl, pecypchl ceTh MHTepHeT; BiajeTh NpuémMaMu
KOHCIIEKTUPOBAHUS TEKCTA, IpeoOpa3oBaHus HHPOPMALMH U3 OJHOM 3HAKOBOW CHCTEMBI B
ApPYryro,

. c03/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE HH(pOpMaIUU
U3 HECKOJIbKUX UCTOYHUKOB (PU3UUECKOTO COJIEPXKAHUS, ITyOIMUHO MPEICTABIATH Pe3ybTaTh
IIPOEKTHOM WJI UCCIIEOBATEIBCKON NEATENBHOCTH; IPX 3TOM IT'PaMOTHO HMCIIOJIb30BaTh
M3yYEHHBIN MOHATHIHBIN anmapar u3y4yaemoro pasjena GU3UKU U CONPOBOXKIATh BHICTYIJICHHUE

npe3eHTanuen ¢ yuérom ocobenHocreit aynmuropuu ceepctHiukoB. BUOJIOT A

2.1.10 BUOJIOI'UA

PabGouas nporpamMma 1o OHOJIOruy Ha YPOBHEC OCHOBHOT'O O6I.I.[CTO O6p2[30BaHI/I}I COCTaBJICHa
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