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IHHOACHUTEJIBHASA 3AIIMCKA

Coneprxanue mporpamMmbl HaIlpaBieHO Ha (POPMUPOBAHHE €CTECTBEHHOHAYYHOI IPaAMOTHOCTH YYaIIUXCS
OpraHu3aIuio U3y4eHUs! PU3UKHU HA JeITEIbHOCTHOM OCHOBE. B HEll yUUTHIBAIOTCS BO3MOYKHOCTH TpeIMETa
B peanu3anuu TpedoBanuit ®I'OC OO0 K mmaHUpyEeMbIM JTMYHOCTHBIM U METANPEIMETHBIM Pe3yiibTaTaM
o0y4eHus1, a TaK)Ke MEeKIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00I11eT0 00pa3oBaHUsl.

OBIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «®U3UKA»

Kypc ¢pusukn — cucreMooOpa3yromuii A1l eCTeCTBEHHOHAYYHBIX YI€OHBIX IPEMETOB, IIOCKOIBKY
(u3nyecKue 3aKOHBI Jie)KaT B OCHOBE IIPOLIECCOB U SIBJICHU, N3y4aeMbIX XUMUEN, OMOJI0THEH, acTpOHOMUEN
u ¢usnueckoil reorpadueil. @u3znka — 3T0 NPEAMET, KOTOPHIN HE TOJIHKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAYYHYIO0 KapTUHY MHUpA, HO U IPEJOCTaBIsIeT HauboJiee sicHble 00pa3iibl IPUMEHEHUSI HAyYHOTO
METO/Ia MO3HAHMUS, T.€. ClI0c00a MOIY4EHUs TOCTOBEPHBIX 3HaHUK 0 mupe. Hakonen, ¢pusnka — 310
MpeIMET, KOTOPBIN HapsAIy C IPYrUMHU €CTECTBEHHOHAYYHBIMU MTPEIMETaMU JI0JDKEH J1aTh IIKOJIbHUKAM
IpeJCTaBIeHHE 00 YBJIEKATEIbHOCTH HAYYHOTO HCCIIEOBAHUS U PAIOCTU CAMOCTOSITEIbHOIO OTKPBITHSI
HOBOTO 3HAHMUS.

OpHa 13 r1aBHBIX 33124 GU3NYECKOTo 00pa30BaHus B CTPYKTYpe 00IIero 00pa3oBaHus COCTOUT B
(hopMHUPOBAHUH €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpeca K HayKe y OCHOBHON Macchl 00ydaromuxcs,
KOTOpBbIE B JlajibHEHIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cepax aesrenbHocTH. Ho HE MeHee
BAYKHOM 3a1a4eyl ABJIACTCA BBIABICHHUE U NIOJrOTOBKA TAAHTIIMBBIX MOJIOABIX JIIOJCH JUIS IIPOJNOJKEHUS
oOpa3oBaHus U AajbHENIIEH MpodeccnOHANBHOMN e TEIBHOCTH B 00JIaCTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUI U CO3JaHUH HOBBIX T€XHOJOIMi. COrIacHO NPUHATOMY B MEXIyHApOJIHOM COOOILECTBE
omnpeneneHuto, «KEcrecTBeHHOHAayUHasi TPAMOTHOCTb — 3TO CLIOCOOHOCTh Y€I0BEKA 3aHUMATh aKTHBHYIO
IPaXkIaHCKYIO MO3HIIMIO MO OOIIECTBEHHO 3HAUMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMu, U
€ro TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HIesIMU. HaydHO rpaMOTHBIN 4€JI0BEK CTPEMUTCS
y4acTBOBATh B apIyMEHTUPOBAHHOM OOCYKJEHUU IPOOIIEM, OTHOCSILIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSM, YTO TPEOyeT OT HEero cIeIyroLUMX KOMIIETEHTHOCTEM!:

— HAY4YHO O0OBACHATH SIBJICHUA,
— OLCHHMBATH U IIOHHUMATb 0COOEHHOCTH HAy4YHOI'O UCCJICAOBAaHUI,
— HHTCPHPCTUPOBATH JAaHHBIC U UCIIOJIb30BaTh HAYYHBIC JOKA3aTCIILCTBA AJId ITOJTYUCHHUA BBIBOJOB.

N3ydenue pu3nku ciocoOHO BHECTH PEIIAIONINKN BKIaa B GOPMUPOBAHNE €CTECTBEHHOHAYYHOU
IrPaMOTHOCTHU O0YyYarOIINXCS.

HEJIX U3YYEHUSA YYEBHOI'O TIPEIMETA «®U3UKA»

Ienu n3yyenus (GU3MKKU HA ypOBHE OCHOBHOTO 00111ero oOpa3oBanus onpezeneHs! B Konnenuun
npernoaaBaHus yueoHoro npeamera «dusnka» B 06pazoBarenabHbIX opranuzaiusax Poccuiickoit @enepanum,
peanu3yolLX OCHOBHBIE 00111e00pa3oBaTeNbHbIE IPOrPaMMBbl, YTBepKIEHHOH petennemM Kosuternn
MunucrepcTBa npocsenienus Poccuiickoit deneparn, npotokost ot 3 gexadbpst 2019 r. Ne [TIK-4BH.

Lenu u3ydenus GU3uKu:

— TNpUOOpEeTeHHEe UHTEpPECa U CTPEMIICHHUS O0yJaloIUXCs K HAYYHOMY U3YYEHHIO TIPUPOJIbI,
pa3BUTHE WX MHTEJUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

— Ppa3BUTHE NPEJCTABICHUI 0 HAYYHOM METO/Ie MO3HAHUA U (POPMUPOBAHHE UCCIIETOBATEIBCKOTO

OTHOIICHUS K OKPY’KAIOIIUM SBJICHUAM,



— (opMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK PE3yJIbTaTa U3y4eHHs] OCHOB CTPOCHHUS MaTepHH U
(byHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— (dopmupoBaHKE MPEACTABICHUN O poJId (PU3UKY ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU
U TEXHOJIOTHUH;

— Ppa3BHTHE MPEICTABICHUI 0 BOBMOXXHBIX cpepax Oymymiei mpodeccHoHanbHOM NesITeTbHOCTH,
CBSI3aHHOU C (PM3HMKOH, MOATOTOBKA K JalbHEHIIEMY O0YYEHHUIO B TOM HAIIPABJICHUH.

JlocTmkeHue ITUX 1eIei Ha yPOBHE OCHOBHOTO 00I11ero 00pa3oBaHus 00eCIICUNBACTCS PEIICHUEM
CIIEIYOLIMX 3a/1ay:

— TpHOOpETEHUE 3HAHUI O JUCKPETHOM CTPOCHUU BEIIECTBA, O MEXAaHUYECKUX, TCIJIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— MpUOOpeTeHne YMEHUN OTMCHIBATh U OOBSICHATH (PU3NUYECKUE SABJICHUS C UCTIOIb30BaHHUEM
MOJIyYCHHBIX 3HAHUI;

— OCBOCHHE METOJIOB PEIICHUS MPOCTEUIITNX PACUETHBIX 33/1a4 C UCTIOJIb30BaHUEM (DU3UUIECKUX

MO)IeJ'IeI\/II, TBOPUYCCKUX U IMPAKTUKOOPUCHTUPOBAHHBIX 34144,

— pa3BUTHE YMEHUI HaOII0AAaTh NPUPOAHBIE SIBICHUS U BBINOJIHITH ONBITHI, Ja00OpaTOpHbIE pabOTHI U

OKCIICPUMCHTAJIBHBIC UCCIICIOBAHUA C UCITIOJIB30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— O0CBOeHHUE MPUEMOB paboThI ¢ nHPOpMaIen GU3NIECKOTO COAEePKAHUs, BKIIIOUasi HH(OpMAaIHio 0
COBPEMEHHBIX JOCTI)KEHUSIX (DM3UKH; aHATIN3 U KPUTUYECKOE OLlEeHUBaHUe HH(OpMaIINH;

— 3HAKOMCTBO €O cepamu podecCuoHaTbLHOM NeATeTbHOCTH, CBA3aHHBIMH C (PU3UKOM, 1
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JOCTIIKEHHSIX (PH3UUECKOH HAYKH.
MECTO YYEBHOI'O IPEJJIMETA «®U3UKA» B YYUEBHOM IIJIAHE

B cootBercTtBHmM ¢ PI'OC OOO dusuka sBiaseTcs 00s3aTeIbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
obuiero o6pazoBanus. JlaHHas mporpaMMa npeaycMaTpuBaeT usyueHue pusuku Ha 6a30BOM ypoBHE B 7
Kiacce B 00péMe 68 yacoB 1o 2 yaca B HEIENIIO.



COJEP)KAHME YYEBHOI'O IPEIMETA

Paszjnen 1. ®usuka u eé posib B NO3HAHUM OKPY:KAIOLIEr0 MUpa

®du3nka — HayKa 0 PUPOJe, U3ydaeT (PU3NIECKUE SIBIICHUS: MEXaHUYECKHE, TEIUIOBEIE, AIEKTPUICCKHE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BennuuHbl. M3mepenne gusndeckux BenmunuuH. Ousznueckue npudopsl. [lorpemHocTs
U3MepeHunil. MexayHapoiHas cucTeMa eIMHULL

Kak ¢u3uka u qpyrue eCTeCTBEeHHBIEC HAYKH U3YYarOT MPUPOAY. ECTecTBeHHOHAYYHBIN METO] IIO3HAHUS
HaOITI0/ICHHUE, IOCTAHOBKA HAYYHOTO BOTIPOCA, BEIIBIKEHUE THITOTE3, SKCIIEPUMEHT TIO MTPOBEPKE THITOTES,
oOBbsicHeHne HabM0aaeMoro siBiieHus. Onucanne pu3nyecKux SBICHUH C MOMOIIBIO MOJIENICH.

JdeMoHcTpauuu
1. MexaHI/I‘-ICCKI/IG, TCIJIOBBIC, DJICKTPUICCKUEC, MAIrHUTHBIC, CBETOBBIC SABJICHH.

2. ®u3ndeckue MpUOOPHI U MPOIIEAypa MPSIMBIX H3MEPEHHI aHAJIOTOBBIM U II(PPOBBIM IPHOOPOM.

JlabopaTopHble padoThI U ONBITHI

1. Onpenenenue EHBI JEICHUS TIKATbl WU3MEPUTEILHOTO Tprbopa.

2. I3mepeHune paccTOsHAN.

3. U3mepenne 00bEMa )KUIAKOCTH U TBEPIOTO TEIA.

4. Onpenenenue pa3MepoB MaJbIX TEll.

5. U3mepenne TemrepaTypbl pH MTOMOIIH KUJIKOCTHOTO TEPMOMETPA M JATIUKA TEMIICPATYPHI.

6. [IpoBeeHue MCcCaeI0BaHUS IO TPOBEPKE THIOTE3bI: TATHHOCTh MOJIETA MAapHKa, IMyIEHHOTO
TOPU30HTAIIBHO, TeM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA MTyCKa.

Pa3nen 2. [lepBoHayajibHbIe CBeIEHUSI 0 CTPOEHHH BellecTBa

CrpoeHue BeliecTBa: aToMbl U MOJIEKYJIbI, X pazMepbl. OTBITHI, TOKa3bIBAIOLIUE TUCKPETHOE CTPOCHHE
BemecTBa. ONbITH, JOKa3bIBAIOIINE AUCKPETHOE CTPOEHUE BEIIECTBA.

JIBukeHue yactull BeuiectBa. CBs3b CKOPOCTH JABMXKEHUS YaCTHUIL C TeMIiepaTypoil. bpoyHoBckoe
nBuxkenue, nuddysus. BzanmoaelicTBrue 4acTuIl BEIIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHHE Ia30B, KUIAKOCTEH U TBEPABIX (KPUCTATTNYECKHIX) TEIl.
B3aumocBs3b Mex/1y CBOMCTBaMU BEIIECTB B PA3HBIX arperaTHhIX COCTOSIHUSX U X aTOMHOMOJIEKYISPHBIM
ctpoeHueM. OcCOOEHHOCTH arperaTHbIX COCTOSHUM BOibl. B3auMOCBS3b MEX/1y CBOIICTBaMH BEILIECTB B
Pa3HBIX arperaTHhIX COCTOSHUSAX U UX aTOMHOMOJIEKYIIIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbix
cocTosiHui BoJbl. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

JdeMoHcTpanun

1. Habnionenne OpOYyHOBCKOTO JBHXKEHUSI.

2. HaGmronenue muddysuu.

3. Habmronenue siBieHuiA, 00BACHSIIONIMXCS MPUTSKEHUEM WM OTTaJTKMBAHUEM YaCTHI] BEIIECTB.

JlabopaTopHbie padoThI U ONBITHI

1. Ouenka guaMeTpa aToMa METOI0M PAIOB (C HCTOIb30BaHHeM (QoTorpaduii).
2. OnbITH IO HAOMIOJICHHUIO TETIJIOBOTO PACIIMPEHHUSI Ta30B.

3. OnbITH IO OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYISPHOTO MPUTSIKCHHUS.

Pa3nen 3. /IBU:KeHHe M B3aUMO/1eiiCTBHH

Mexanuueckoe aBuxeHue. PaBHoMepHOe U HepaBHOMepHOe BMkeHHE. CKopocTh. CpeliHsst CKOPOCTh TPH
HEPAaBHOMEPHOM JBH>KEHUU. Pacu€r myTu U BpeMeHHU IBWXEHUs. PABHOMEPHOE U HEPABHOMEPHOE JIBH -
xeHue. Ckopoctb. CpenHssi CKOPOCTh IIPU HEPABHOMEPHOM JIBWKEHUU. Pacu€r nyTu u BpeMEeHU JBU)KECHHUS.

SIBnenue uHepiuu. 3akoH nHepUUU. B3anmonelicTBe Tell Kak MpUYMHA U3MEHEHHUS! CKOPOCTU ABUKEHUS



tes. Macca kak Mepa nHepTHOCTH Tena. [InmoTHocTs BemecTBa. CBA3b IJIOTHOCTHU C KOJIMYECTBOM MOJIEKYI B
enuHUIEe 00BEMA BEIIECTRA.

Cuna xak xapakTepucTuka B3auMoiencTBus Tei. Cuna ynpyroctd u 3akoH ['yka. Mi3mepenue cuiisl ¢
MOMOIIBIO JUHAMOMETpA. SIBIeHUE TATOTEeHUs U cuiia TshkecTr. Cuiia TsbkecTu Ha Apyrux mianerax (MC).
Bec Tena. HeBecomocts. CioeHue cuil, HalpaBJIeHHbIX 110 OHOU npsiMoii. PaBHoielicTByromas cuit. Cuna
TpeHus. TpeHue CKOIbKEeHUs U TpeHue nokos. Tpenue B npupose u texuuke (MC).

JdeMoHcTpanuu

1. HaGmroieHre MeXaHM9ecKOTO JIBM)KEHUS TeJa.

2. I3Mepenune CKOpoCTH MPSIMOJIMHEHHOTO TBUKEHUS.

3. HabGnronenue siBieHUs! MHEPIIUH.

4. HaGnroneHrne u3MEHEHUs CKOPOCTH ITPU B3aUMO/JICHICTBUU TEJ.
5. CpaBHEHHE Macc 10 B3aUMOJIEHCTBHUIO TEl.

6. CrioskeHHe CHII, HAalPaBJICHHBIX 110 OJTHOU TIPSIMOH.

JlabopaTopHbie padoThI U ONBITHI

1. Onpenenenue CKOPOCTH PaBHOMEPHOTO ABMXKEHHUS (IIapUKa B KUAKOCTH, MOJIENIN IEKTPUUYECKOTO
ABTOMOOWJIS U T. T1.).

2. Onpenenenne cpeTHe CKOPOCTH CKOJIBXEHHS OpYyCKa MITH MIaprKa 10 HAKIIOHHOW TIOCKOCTH.

3. Onpezenenne TIIOTHOCTH TBEPAOTO TeJa.

4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTskeHus (edopManiun) Npy>KUHBI OT MPUI0KEHHON
CHJIBI.

5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHUS CKOJILKEHUS OT Beca Tella M XapaKkrepa
COIPHKACAIOLINXCS TTOBEPXHOCTEH.

Pa3nen 4. JlaByieHue TBEPABIX TeJl, JKUAKOCTEH U ra3oB

HNasnenue. CriocoObl yMEHBIIICHHUS M YBEITMUCHUS JaBiaeHus. [laBneHue ra3a. 3aBUCUMOCTh JIaBJICHUS raza
oT 00BEMa, Temniepatypsl. [lepenada naBneHus TBEPABIMU TEIaMHU, )KHAKOCTSIMU U TazaMu. 3akoH [lackans.
[THeBMaTHYECKHE MAIIMHBI. 3aBUCUMOCTh JABJICHHS KUAKOCTH OT IIyOMHBI. [ MapocTaTuyeckuii mapaokc.
Cooobmaromuecs cocyabl. [ mapaBInyecKue MeXaHU3MBbl.

AtMmocdepa 3emun 1 atMochepHoe aaBieHue. [[pudrHbI CylecTBOBaHUS BO3AYIIITHOW 000J0YKH 3eMITH.
Omnbit Toppuuemnu. M3mepenue atMmochepHOTro naBiieHUs. 3aBUCUMOCTb aTMOC(HEPHOTO AABJICHUS OT
BBICOTHI HaJl ypoBHeM Mopsi. [IprOopbl 115t u3Mepenus atMoc(hepHOro 1aBIeHUS.

JleiicTBHE KUAKOCTH U Ta3a HAa MOTPY:KEHHOE B HUX TeJ0. BrITankuBaromas (apxuMe1oBa) cuia. 3akoH
Apxumena. [InaBanue ten. Bo3ayxomniaBanue.

JdeMoHcTpanun

. 3aBUCUMOCTb JJaBJICHUS I'a3a OT TEMIIEPATYphI.

. [lepenaua naBieHUs )KUJIKOCTBIO U TA30M.

. Coobmaromiuecst CoCy/bl.

. I'mnpaBnnueckuii pecc.

. [IposiBnenue aericTBusg aTMOC(HEpHOTO JaBICHUS.

. 3aBUCUMOCTD BBITATKUBAOIIEH CHIIBI OT 00bEMa MOTPYKEHHOM YaCTH TeJa U TUIOTHOCTH JKUIKOCTH.

~N o ol B DN

. PaBeHCTBO BHITAJIKMBAIOIIEH CHUIIBI BECY BBITECHEHHOM >KUJIKOCTH.
8. YcioBue maBaHus Tel: IJIaBaHUE WU IMOTPYKCHUC TCII B 3aBUCUMOCTU OT COOTHOIICHU IUIOTHOCTEH
TCIa U XKUJIKOCTH.

JlabopaTopHbie padoThI U ONBITHI
1. UccnenoBanue 3aBUCMMOCTH Beca Tesa B BOJe OT 00bEMa OTpyKEHHOM B KHUJIKOCTb YaCTH TeJa.
2. OnpezeneHre BBITAIKUBAIOIIEH CUJIBI, ICWCTBYIOINIEH Ha TEJO, MOTPYKEHHOE B )KUKOCTb.



3. [IpoBepka HE3aBUCUMOCTH BBITAIKHBAIOIIEH CUJIBI, JICHCTBYIONIECH Ha TEJIO B )KUAKOCTH, OT MACCHI TeJa.
4. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BbITAJIKMBAIOIIEH CUJIbI, IEHCTBYIOIIEH HA TEJIO B )KUJKOCTH,
0T 00bEMa MOTPYKEHHOH B )KUKOCTH YACTH TEJa U OT IJIOTHOCTH KHUJAKOCTH.

5. KoncrpynpoBanue apeomMeTpa WM KOHCTPYUPOBAHUE JIOJKU U ONIPEIEIIEHUE €€ IPy3010JbEMHOCTH.

Pa3nen 5. PaGora u MmomHoOCTh. JHEprus

Mexanudeckast padota. MOIHOCTb.

[IpocThie MexaHU3MBI: pblyar, 0JIOK, HAKJIOHHAs MI0CKOCTh. ITpaBuiio paBHOBecus poruara. [Ipumenenue
MpaBUJia paBHOBECHUS pbluara K 0J0Ky. «30i0Toe rnpaBuiio» Mexanuku. KII/I mpocTeix MexaHM3MOB.
[IpocThie MeXxaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprust. Kunernueckas u noreHiuanpHas sHeprus. [Ipespaiienue ogHoro Buja
MEXaHUYECKOM HEpPTUU B Jpyroil. 3aKOH COXpaHEHUS YHEPTHH B MEXAHHUKE.

JdeMoHcTpauuu

[IpuMepsl MPOCTBIX MEXAHU3MOB

JlabopaTopHble padoThI U ONBITHI

1. Onpenenenue paboThl CHIIbI TPEHUSI P PABHOMEPHOM JIBHXKEHUU TeJla 110 TOPU30HTAIbHON
ITOBEPXHOCTH.

2. UccnenoBanue ycIOBU paBHOBECHS phIyara.

3. N3mepenne K11/ HakITOHHOM TIIOCKOCTH.

4. N3yueHue 3aKkoHa COXpaHEHHs] MEXaHUYECKOI SHEPTUH.



IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

N3yuenne ¢pusuku B 7 Kjlacce HAMPABJICHO HA JIOCTHIKEHUE O00YJaIOUIMMHCS TUYHOCTHBIX,
MeTanpeIMETHBIX U MPEJIMETHBIX PE3YJIbTaTOB OCBOCHUS YUEOHOTO MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe éocnuranue:
— IMpOSIBJIIEHNE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (PU3NUECKON HAyKH;
— LIEHHOCTHOE OTHOIIEHHUE K TIOCTUKEHUSAM POCCUICKUX YUEHBIX (PU3UKOB.
I'pasxcoanckoe u 0yxo6no-npascmeennoe 6ocnumanue:

— T'OTOBHOCTb K aKTUBHOMY Y4YaCTHIO B O6CY)KI[6HI/II/I 06HI€CTB€HHO-3H&'—II/IMI)IX N 5THYCCKHX HpO6J'[eM,

CBA3aHHBIX C MPAKTUYCCKUM IMMTPUMEHCHUCM I[OCTI/I)KGHI/Iﬁ (1)I/ISI/IKI/I,
— OCO3HaHHMEC BAXXHOCTU MOPAJIbHO-3TUYCCKUX NPUHIHUIIOB B ACATCIIBHOCTHU y‘IéHOFO.
Icmemuueckoe socnumanue:

— BOCHPUATHE ICTETUYECKUX KaueCTB GU3NYECKOM HAyKH: €€ TapMOHUYHOTO MOCTPOEHHUS, CTPOrOCTH,
TOYHOCTH, JAKOHUYHOCTH.

l[enuocmu HAy4HO020 NO3HAHUAA.

— OCO3HaHUE ICHHOCTHU q)HSquCKOﬁ HAayYKHM KaK MOIITHOI'O MHCTPYMCHTA ITO3HAHUA MHUpPa, OCHOBEI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABIISIIONIEN KYJIbTYPHI;

— pa3BUTHE HAYYHOH JIFOO03HATEIILHOCTH, HHTEpEca K UCCIIeI0BATENbCKON AeATEIbHOCTH.
Dopmuposanue Kyibmypot 300p06bs U IMOUUOHATLHO20 O1A2ONOAYHUA:

— OCO3HAaHUC ICHHOCTH 0€e3011acCHOTO 06pasa KM3HH B COBPEMCHHOM TEXHOJIOTHYECKOM MUPE,
Ba’>XHOCTH IIpaBHJI Oe3omacHOro IMOBEACHMS HAa TPAHCIIOPTE, HA A0PpOrax, € 3JICKTPUUCCKUM U TCIIJIOBBIM
O60py,I[OBaHI/IeM B JOMAIIHUX YCJIOBHUAX;

— c(hOopMHUPOBAHHOCTH HaBbIKa pedIeKCHH, TPU3HAHKE CBOETO IIPaBa Ha OLIMOKY U TaKOTO K€ IIpaBa y
JPYroro 4eioBeka.

Tpyooeoe eocnumanue:

— AKTHUBHOC Y4aCTUC B PCIICHUHU ITPAKTHYICCKUX 3a4aY (B paMKax CEMbHU, IIKOJIBI, TOPOAd, Kpaﬂ)
TEXHOJIOTUUYECKOM M COIMAJIbHOM HaIIpaBJICHHOCTH, Tpe6y1011mx B TOM 4YHUCJIC U (1)I/I3I/I‘IGCKI/IX 3HaHHﬁ;

— HHTEepec K MPaKTUYECKOMY H3YYEHHUIO NMpodeccuil, CBA3aHHBIX C (PU3UKOM.
JKonozuueckoe 6ocnumanue:

— OpHUCHTAUHA Ha IPUMCHCHUC (1)I/ISI/I‘IGCKI/IX 3HAHMUH 711 peuiceHusd 3a1a4 B obOmacTu OKp}I)KaI-OH_Ieﬁ
CpCabl, INITAHUPOBAHUSA IOCTYIIKOB U OIICHKU X BO3MOKHbBIX MOCJIEACTBUN IJI OKPY)KaIOL[Ieﬁ Cpeabl;

— OCO3HaHHE TI00ATBHOTO XapakTepa SKOJOTHYECKHX MPOOIEM M IMyTel WX pelIeHusl.
Aoanmauusa o0yuarouie2oca K U3MeHAIUWUMCA YCA0GUAM COUYUATLHOU U RPUPOOHOIL CPEOblL:

— TOTPeOHOCTH BO B3aUMO/ICHCTBUY MPH BHIMOJTHEHUN UCCICOBAHUHA U TPOEKTOB (PU3UUECKOM

HaMpPaBJICHHOCTH, OTKPBITOCTh OTBITY ¥ 3HAHUSM JPYTUX;

— IIOBBIIICHUC YPOBHHA CBOEH KOMIIETEHTHOCTH YCpe3 NPAKTUUCCKYIO NCATCIbHOCTD,



— TOTPEeOHOCTH B (HOPMUPOBAHUU HOBBIX 3HAHUI, B TOM YKCie (JOPMYIUPOBATH UIE€H, TIOHATHS,

TUTNOTE3bl 0 (PU3NYCCKUX OOBEKTaX U SIBICHUSIX;
— O0CO3HaHHE JePHUIMTOB COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;
— IUJIAHUPOBAHUE CBOETO PA3BUTHS B MPHOOPETEHUH HOBBIX (DM3MUECKUX 3HAHMIA,

— CTpPEMJICHUE aHAJIU3UPOBATh U BBISABIIATH B3AUMOCBSI3U IIPUPO/Ib, OOIIECTBA U SKOHOMUKH, B TOM
YlClIe C UCNOJIb30BaHUEM (PU3NUECKUX 3HAHUI;

— OIICHKA CBOUX JICHCTBUH C yUETOM BIIMSIHMSI Ha OKPY)KAIOLYIO CPEY, BOBMOXKHBIX INI00AIBHBIX
HOCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATbBI

YHuBepcaabHbIE TO3HABATEIIbHBIC IEHCTBUSA

Ba3zoevie nocuueckue oeiicmeus:
— BBISBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MMPU3HAKN 0OBHEKTOB (SIBJICHUN);
— YCTaHaBJIMBATh CYIIECTBEHHBIN MPHU3HAK KJIacCU(PUKAIIUKA, OCHOBAHUS JIJIsi 0000IIECHHS U CPaBHEHNS,

— BBISBJIATH 3aKOHOMEPHOCTHU M MPOTUBOPEUNS B pacCMaTpUBaeMbIX (akTax, JaHHBIX U HAOIIOICHUSX,

OTHOCIIIUXCA K (1)I/I3I/I'-IGCKI/IM SIBJICHUSAM |

— BBIABJIATH IPUYUHHO-CICACTBECHHBIC CBA3H ITPU U3YUCHUN (1)I/ISI/I‘-IeCKI/IX SIBIICHUH 1 MponeccCoB;
ACIaTh BBIBOABI C UCIIOJIB30BAHUEM JCAYKTUBHBIX U MHIYKTUBHBIX YMOBaKqueHHﬁ, BBIJIBUT'aTh
THUITIOTE3bI O B3AMMOCBA34X q)HSI/I‘ICCKI/IX BCJIIMYHH,

— CaMOCTOSITEIHLHO BBIOMPATh CIIOCOO pelieHus yaeOHoH HrU3nIecKoi 3a1aun (CpaBHEHUE HECKOJIbKUX
BapHaHTOB PEIICHHsI, BELIOOP HanboJ1ee MOIXOIAIIET0 ¢ YIETOM CaMOCTOSATEIBHO BBIICTICHHBIX
KPUTEPHUEB).

Ba3zoenie uccnedosamennvckue oeiicmeus:
— HCIOJIb30BaTh BOMPOCHI KAK UCCIIEIOBATEILCKIUI HHCTPYMEHT MO3HAHUS;

— IIPOBOJMUTH I10 CAMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (1)H3H‘ICCKHI>'I
OKCIICPUMCHT, HEOOJIBIIIOE HCCIICAOBAHUC (bHSH‘ICCKOFO SABJICHUA,

— OIICHHMBATb Ha IPUMCHUMOCTb H JOCTOBCPHOCTD HH(bOpMaL[HIO, MOJIYYCHHYIO B XOIC UCCIICAOBAHN A
WA OKCIICpUMCHTA,

— CaMOCTOATCIIbBHO (I)OpMy.]'II/IPOBaTB O606H.[€HI/I${ " BBIBOJBI 11O pE3YyJIbTaTaM HpOBeI[éHHOFO
Ha6J'IIOI[eHI/IH, OIIbITa, UCCIICAOBAHUAA,

— IIPOTHO3UPOBATH BO3MOKHOC JalIbHEHIIIee Pa3sBUTUC (1)H3H‘ICCKI/IX MponeCcCoOB, a TAKKC BbIIBUT'ATb
MMpEAIIOJIOKCHUA 00 ux Pa3BUTHH B HOBBIX YCJIIOBUAX U KOHTCKCTAXx.

Paboma c unghopmayuei:

— TPUMEHSTH PA3JINYHbIE METO/Ibl, HHCTPYMEHTHI U 3alpOChl IIPH MOUCKE U 0TOOpe MHPOPMALIUK WIH
JAHHBIX C YUYETOM MPEUIOKEHHON yueOHOH (pHU3nUecKoi 3a1auu;

— AHAJIM3UPOBATH, CUCTCMATU3UPOBATH U UHTCPIPETUPOBATH I/IH(I)OpMaI_II/IIO Pa3JIMYHBIX BUIOB U (I)OpM
MMpEACTaBJICHUS,

— CaMOCTOSITENIHO BBIOMPATh ONTHUMAJIbHYIO (POPMY MpeACTaBIeHUS HHPOPMAIIUK U WILTIOCTPUPOBATH

pelaeMble 3a/1a41 HECJIOKHBIMU CXEeMaMH, IMarpaMMaMu, HHOM IpauKoi U X KOMOMHALIUSAMH.



YHuBepcaabHble KOMMYHUKATHUBHBIC IEHCTBUSA

Obwenue:

— B X0J1e 00CY)XKJIeHHs y4eOHOTO MaTepuaa, pe3yJabTaToB JJadopaTOpHbIX paboT U MPOEKTOB 33/1aBaTh
BOIPOCHI TI0 CYIIECTBY 00CYXIaeMOW TeMbI M BbICKa3bIBaTh WUJICH, HAIICIICHHBIC HAa PEIICHUE 3a/1a4l U
nojiep>kanue OJ1aroxenaTeTbHOCTH OOICHHUS;

— COIIOCTAaBJIATH CBOH CYXKJACHUA C CYKICHUAMUA JPYIrUX YHaCTHUKOB JMUajiora, O6Hap}I)KI/IBaTI)
pa3IM4Mre U CXOJICTBO MO3UILIMIA;

— BbIpaXaThb CBOIO TOYKY 3pCHHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

— MYOJIMYHO MPEJICTABIATH PE3YAbTATHI BHIIOJIHEHHOTO (DU3MYECKOTO OMBITA (IKCIIEPUMEHTA,
HCCTIEIOBaHUS, TIPOEKTA).

Coemecmnasn oesasmenbHOCHb (COMPYOHUUECMB0):

— TOHUMATh U UCTIOJIH30BATh MMPEUMYIIIECTBA KOMAHIHOW U UHIMBUIYAIbHOW pabOTHI IPH PEIICHUN
KOHKPETHOU (pr3nyeckoi mpoOiemsl;

— TMPUHUMATH [EJIU COBMECTHOM JCSITEIHPHOCTH, OPTaHU30BBIBATh JIEHCTBHSI 10 €€ JOCTUKEHUIO:
pacrpenensaTh poyiH, 00CYKAaTh MPOIECCHl U Pe3yabTaThl COBMECTHOM pabOTHI; 000011aTh MHEHUS
HECKOJIBKUX JTIOACH;

— BBITIOJHATH CBOIO YacTh PabOTHI, TOCTHUTAst KAYECTBEHHOTO pe3ysIbTaTa M0 CBOEMY HaAIlPaBJICHUIO U
KOOPJIUHUPYS CBOU JEHCTBUS C IPYTMMHU WIEHAMU KOMaH/Ibl;

— OII€CHUBATh Ka4€CTBO CBOCTO BKJIaJaa B 06H_[I/II71 IMPOAYKT 110 KPUTECPHUAM, CaAaMOCTOATCIIBHO

chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMO/IEHCTBUSI.

YHuBepcaabHbIE PErYISTUBHBIE ACHCTBUS

Camoopzanmauuﬂ:

— BBISIBJISATH IPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYaIIUSIX, TPEOYIONTUX IJIs pEIICHUS (HU3HICCKIX
3HAHHI;

— OPUEHTUPOBATHCS B PA3IMYHBIX MOJXO0aX MPUHATHUS PELICHUN (MHIUBUAYAbHOE, IPUHSATHE
pElIeHUs B TPYIIE, IPUHATHE PEIICHUH TPYIIOii);

— CaMOCTOSITENIBHO COCTABIATH aJITOPUTM pelieHus (GU3UUECKOM 3a1a4y WK TJIaHA UCCIIEA0BaHUS C
y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHPOBATh Ipe/yiaracMbie
BapUAHTHI PELICHUII;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
Camoxonmponw (pehnexcusn):
— JIaBaTh aJIEKBATHYIO OLIEHKY CUTYAI[MH U Mpejiarath IiaH e€ U3MEeHEeHHUS,

— OOBSCHATH NPUYUHBI IOCTHKEHUS (HETOCTHKEHUS) pe3yIbTaTOB ASSITEIbHOCTH, 1aBaTh OLIEHKY
NPUOOPETEHHOMY OTIBITY;

— BHOCHUTDB KOPPCKTUBEI B ACATCIIbHOCTD (B TOM 4HCJIC B XO BBIIIOJIHCHU A (I)I/ISI/I‘{CCKOFO HUCCICI0BaHUA
niIn HpOCKTa) Ha OCHOBC HOBBIX O6CTO$ITC.HBCTB, N3MCHUBIINXCA CI/ITyaI_[I/II\/'I, YCTaHOBJICHHBIX OIJ_II/I6OK,
BO3HHKIINX pr,Z[HOCTCI‘/’I;

— OLICHHUBATb COOTBCTCTBUEC PE3YyJibTaTa LICIIN U YCIIOBUAM.

3M014u0HaJleblﬁ UHmMeN1eKm:



— CTaBUTh ce0sl HA MECTO JIPYroro 4esloBeKa B XOJI€ CIIOPa MU JIUC KyCCHU Ha HAY4HYIO TEMY,

IIOHUMATb MOTUBBI, HAMCPCHUA U JIOTUKY APYyroro.
Ilpunamue ceoa u opyzux:

— TpU3HABaTh CBOE MPAaBO Ha OIIMOKY MPHU PEUICHUN (PU3UYECKUX 3aay WU B YTBEPKICHHUIX HA
Hay4HbIE TEMBI U TAKOE K€ IIPAaBO APYrOro.

HNPEJIMETHBIE PE3YJIbTATHI

IIpenmeTHBIE pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXaTh cHOPMUPOBAHHOCTD Y 00YJArOIINXCS
YMCHHM:

— WCIIOJIb30BaTh MOHATHUS: (PU3MUECKUE U XUMHUYECKHE SBJICHHS; HAOIIOICHHE, YKCTIEPUMEHT, MOJIEJb,
THIIOTE3a; SAMHULIBI (PU3UYECKUX BEITMYMH; aTOM, MOJIEKYJa, arperaTHbIe COCTOSHUS BEIIECTBA
(TBEpHOE, XKUAKOE, Ta3000pa3HOE); MEXaHMYECKOE JIBMKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE,
MPSIMOJIMHENHOE), TPAeKTOPUSl, paBHOAECHUCTBYIOIIAs cI, AeGopmarius (yrpyras, IacTH4ecKas),
HEBECOMOCTb, COOOIIAIOLIUECS COCY/IBI;

— pasnuuaTh sBieHus (U y3us; TETUIOBOE ABMKEHUE YaCTHI] BEIIECTBA; PABHOMEPHOE JIBUKEHUE;
HEPaBHOMEPHOE JBIKCHUE; MHEPIIMS; B3aUMOJICHCTBUE TEJT; PABHOBECUE TBEPABIX TEN C 3aKPETUIEHHON
OCBIO BpallleHUs; TTepejada JaBaeHUs TBEPIBIMH TeJIaMHU, KUJIKOCTIMHU U Ta3aMu; aTMOChepHOe
JaBJICHUE; TIJIaBaHUE TEJI; IPEBPAIICHHS MEXaHUUECKOM YHEPTHH) TI0 OMTMCAHUIO UX XapaKTEPHBIX

CBOMCTB ¥ Ha OCHOBE OIIBITOB, IECMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/ILIGCKO€ SABJICHUC,

— pAacro3HaBaTh MPOSIBIIEHUE U3YYEHHBIX (U3NYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUpPE, B TOM YHCIe
(buznyeckue sIBJICHUS B IPUPOJIE: MPUMEPHI IBUKEHUSI C PA3IMYHBIMUA CKOPOCTSIMU B KUBOM U HEXXUBOU
MIPUPO/Ie; ACUCTBHUE CUJIbI TPEHHUS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(HEPHOTO AaBIICHUS HA KUBOI
OpraHu3M; IUIaBaHUE PbIO; phIYary B TeJ€ YeI0BEKa; MPHU 3TOM MEPEBOAUTH MPAKTHUUECKYIO 3a7a4y B
yueOHYI0, BBIJICNIATH CYIIECTBEHHbIE CBOMCTBA/MPU3HAKH (PU3NUECKUX SBJICHUM;

— ONMCHIBATh U3yYCHHbIEC CBOICTBA Tell U (PU3UUECKUE SABJICHUS, UCIIONb3YyA (PU3NUecKre BETUIHHbI
(Macca, 00bEM, MIIOTHOCTH BEILIECTBA, BPEMs, ITyTh, CKOPOCTh, CPEIHAS CKOPOCTh, CHJIa YIPYTOCTH, CHUJia
TSKECTH, BEC TeJa, CUJIa TPeHHUs, JaBjieHue (TBEPIOTo Tena, KHUIKOCTH, ra3a), BhITAIKUBAIOLIAs CHIIA,
MexaHuyeckas paboTa, MOIIHOCTb, IJIEUO CHJIbI, MOMEHT CHJIbI, KO3()(PUIIMEHT MOJIE3HOTO IEHCTBHS
MEXaHHU3MOB, KHHETUYECKasl ¥ TIOTEHIMANIbHAS SHEPTHs ); IPU OMMCAHUH MPABUIBHO TPAKTOBATh (HU3H -
YECKHUIl CMBICI MCTIOIb3YEMBIX BEIMUUH, MX 0003HAUYEHUS U €AMHULIBI (PU3NUECKUX BEIHUUH, HAXOIUTh
(dbopMyIibl, CBSI3bIBAIOIINE JaHHYIO (PM3MUYECKYIO BEJIMUUHY C JPYTUMHU BETMYMHAMU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEIUYMH;

— XapaKTepHU30BaTh CBOMWCTBA TeJ, (PU3NUECKUE SBJIECHUS U MIPOLECCHI, UCIOIb3Ys MPaBUIIa CIIOKEHUS
cuJ1 (B/10JIb OJJTHOM MpsiMOI), 3aKkoH ['yka, 3akoH [lackais, 3akoH ApxuMe/a, PaBUIIO0 PAaBHOBECHS
pblyara (6s10Ka), «3070TO€ MPABUIIO» MEXAaHUKH, 3aKOH COXPaHEHUsI MEXaHUUYECKOW SHEPTUH; IIPU STOM
J1aBaTh CIIOBECHYIO (POPMYIHUPOBKY 3aKOHA U 3aMMCHIBATh €r0 MaTeMaTUYECKOEe BhIPAKEHHE;

— OOBICHATH PU3NUECKHUE SIBJICHUS, MPOLIECCHl U CBOMCTBA Tel, B TOM YHCIE U B KOHTEKCTE
CUTYyalMil IPAaKTUKOOPUEHTHPOBAHHOTO XapaKTePa: BBISABIATH IPUYMHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH
oOBbsicHeHue U3 1—2 JTOTUYECKUX 1IaroB ¢ OMopoil Ha 1—2 U3yd4eHHBIX CBOMCTBA (PU3NYECKUX SBICHUH,
($U3NYECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

— peuiaTtb paCLIéTHLIC 3aga4u B 1—2 I[eP'ICTBI/IH, HCIIOJIb3Ys 3aKOHBI U q)OpMyJ'H:I, CBA3bIBAIOIIHEC
(I)I/I3I/ILICCKI/IC BCJIMYMHBI: HA OCHOBC aHaJIn3a yYCJIOBHA 3aav4u 3alIUCbIBATh KPATKOC YCJIOBUC, IO/ -

CTaBIATH (PU3MUECKUE BETMUUHBI B (POPMYIIBI I TPOBOIUTH PACUYEThl, HAXOIUTH CIIPABOYHBIC JaHHBIE,



HEOO0XOAMMBIE /TS peIlIeHUs 33a1a4, OLICHUBATh PEATUCTUYHOCTH MOJTyYSeHHON (PU3MUYECKON BEIIMUHMHBL;

— pacmno3HaBaTh MPOOIEMbI, KOTOPbIE MOKHO PELIUTh PU MOMOIIH (PU3HMUECKHX METOJ0B; B OMTUCAHUU
HCCIIEIOBAHUS BBIIEISITH IPOBEPSEMOE NIPEATION0KEHHE (TUIIOTEZY), pa3jinyaTh U HHTEPIPETUPOBATD
MIOJTy4CHHBIH Pe3yNbTaT, HAXOAUTH OUIMOKU B XOJIE OMBITA, JIETIATh BHIBOJIBI IO €TI0 PE3yiIbTaTaM;

— TIPOBOJMTH OIBITHI 110 HAOTIOACHUIO (PU3NYECKUX SIBICHUHN WK (PU3NYECKUX CBOHCTB TEI:
(hopMyITHPOBaTh MTPOBEPSAEMBIC TTPEIIOJIOKEHHUS, COOMPATh YCTAHOBKY M3 TIPEIOKEHHOTO 000pyI0Ba-

HUSI, 3aIACHIBATH XOJI OTIBITA U (POPMYIHPOBATH BBIBOIBI;

— BBIIIOJHATE IIPAMBIC U3MCPCHUA paCCTOAHNUA, BDEMCHH, MACChI TCJIa, 06”béMa, CUJIBI 1 TEMIICPATYPhI
C MCIIOJIb30BAaHUEM aHAJIOTOBBIX M HU(POBBIX MPHUOOPOB; 3aMUCHIBATH TIOKA3aHUS IPUOOPOB C yUETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

— MPOBOAMTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3NYECKON BETMUMHBI OT IPYroi ¢
HCIO0JIb30BAHMEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIYTH PaBHOMEPHO JABMIKYILErOCs Tela OT BpEMEHHU
JBUKEHMSI TeJla; CUJIbl TPEHMSI CKOJILKEHUS OT Beca Tella, KadecTBa 00pabOTKU MOBEPXHOCTEN Tell U
HE3aBUCHMOCTH CUJIbI TPEHUS OT IUIOIIAA COIIPUKOCHOBEHUS TEN; CHJIBI YIPYIOCTH OT YJUIMHEHUS
MPYKUHBI; BHITAIKMBAIOIIEH CUIIBI OT 00BbEMA MOTPYKEHHOM YacTH Teja U OT MJIOTHOCTHU KHUJIKOCTH, €€
HE3aBHCHMOCTH OT IUIOTHOCTH Tella, OT INTyOMHBI, Ha KOTOPYIO MTOTPYXKEHO TeJO; YCIOBUMN TIaBaHUs
T€J, YCIOBUM paBHOBECHS pblyara 1 0J0KOB); y4acTBOBAaTh B INIAHUPOBAHUU YUeOHOTO MCCIIEOBAHNUS,
coOuparh YCTaHOBKY M BBINOJIHITH U3MEPEHUS, CIe1ys MPENI0KEHHOMY TUIaHy, PUKCUPOBATH
Pe3yJbTaThl MOJIY4E€HHOHN 3aBUCUMOCTH (PU3MUYECKUX BETMYHMH B BUJIE TIPEIOKEHHBIX TaOIUI U

rpaduKoB, IenaTh BBIBOJIBI [0 pe3yabTaTaM HCCIEIOBaHMUS;

— MPOBOAUTH KOCBEHHBIE U3MepeHUs (PU3NUECKUX BETMYHH (IUIOTHOCTD BEIIECTBA KUIKOCTH U
TBEPIOTO TEJNa; CHJIa TPEHUS CKOJIbKEHUS; TaBJICHHE BO3/lyXa; BHITAJIKUBAIOIIAs CHUIIa, IEHCTBYIONIAs Ha
MOTPYKEHHOE B AKUAKOCTH TeNI0; KOI(PPUIIMEHT MOJIE3HOTO JEHCTBHS MPOCTHIX MEXaHU3MOB), CIIEIYs
MPeI0KEHHOM UHCTPYKIUU: MIPU BBIIOJHEHUHN U3MEPEHUN COOMPATh IKCIIEPUMEHTATbHYIO YCTAHOBKY

Y BBIUUCIISATH 3HAUEHUE UCKOMOUW BEJIMYMHBI,
— co0moaaTh NpaBuiia TEXHUKH 0€30IMaCHOCTH MpH paboTe ¢ 1abopaTopHbIM 000PYIOBAHHUEM;

— yKa3bIBaTh MPUHIHUIBI JEHCTBUS MPUOOPOB U TEXHUUYECKHX YCTPOMCTB: BECHI, TEPMOMETD,
JTMHAMOMETP, COOOIIAOIIUECS COCY/Ibl, OAPOMETP, phIUar, MOIBUKHBIN U HETIOABKHBIN 010K, Ha-

KJIOHHAas IIJIOCKOCTDb,

— XdpPaKTCPHU30BaATb IIPUHIUIIbL HeﬁCTBHH N3YYCHHBIX HpI/I60pOB N TCXHHUYCCKHUX YCTPOﬁCTB C 0H0pOI71
Ha X OIMKMCaHUsA (B TOM 4HUCJIC: IOAIIMUITHUKH, YCTpOﬁCTBO BOJOIIpOBOAA, FI/I,I[paBHI/I‘leCKI/Iﬁ Ipecc,
MaHOMETP, BBICOTOMCED, HOpIHHCBOfI HacocC, apeOMeTp), HCIIOJIB3YA 3HAHUS O CBOMCTBax (I)I/ISI/I‘ICCKI/IX
SIBIICHUI U HeO6XOI[I/IMI>Ie CI)I/I3I/I‘leCKI/Ie 3aKOHBI 1 3aKOHOMCPHOCTH;

— TPHUBOJUTH MPUMEPHI / HAXOAUTh UH(POPMAIIHIO O IPUMEPAX MPAKTUIECKOTO UCIIOIH30BAHUS
(bu3nyecKrX 3HAHUH B MOBCEIHEBHOMN KHU3HU 715 0OecTieueHus: 6€30MacHOCTH P 0OpaIleHU! ¢
npubopaMu U TEXHUYECKHUMH YCTPOICTBaAMU, COXPAHEHHUS 3/I0POBbS U COOIOICHUS HOPM
9KOJIOTUYECKOIO MOBE/ICHUS B OKPYXKAIOIIEH Cpelie;

— OCYILICCTBJIATH 0T60p HCTOYHUKOB I/IH(I)OpMaLII/II/I B CCTH I/IHTCpHCT B COOTBCTCTBHH C 3aJaHHBIM
IO CKOBBIM 3aITPpOCOM, Ha OCHOBC UMCIOIIIUXCSA 3HAHUM U HYTCM CpaBHCHUS Pa3JIMYHBIX HCTOYHUKOB
BBIICIIATD HH(bOpMaL[I/IIO, KOTOpas sABJIACTCA HpOTHBOpG‘-IHBOfI WA MOYKET OBITh HCHOCTOBCpHOﬁ;

— HCII0JIb30BaTh MPH BHIMOJIHEHUH Y4eOHBIX 33/1aHUI HAyYHO-TIOMYJISPHYIO IUTEpaTypy PU3NUECKOTO
COJIepKaHus, CIIPAaBOYHbIE MaTepHUalIbl, pecypchbl ceTh MIHTepHeT; BiaaeTh NpuéMaMH KOH-



CIIEKTUPOBAHUS TEKCTA, MPeoOpa3oBaHus HHPOPMAIIUHN U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

— co3J1aBaTh COOCTBEHHbIE KPAaTKHE MMCHbMEHHBIEC U YCTHBIE COOOIIECHHS HA OCHOBE 2—3 MCTOYHUKOB
uHpopManuu GU3NIECKOTO COACPKAHM, B TOM YUCIIE TTyOJUYHO JIeJIaTh KPaTKUe COOOIICHUS O
pe3yibTaTax MpOeKTOB WM y4eOHBIX UCCIIEJOBAHUM; IPH 3TOM IPaMOTHO MCIOIb30BATh U3yUECHHBIH

MOHATUHHBIN anmapar Kypca (U3MKH, COMPOBOXKAATH BBICTYIUICHUE MPE3EHTALINEH;

— IIPU BBIIIOJHCHUHU y‘-I€6HBIX IMPOCKTOB " I/ICCJIGI[OBaHI/Iﬁ pacnpeacisiThb 00s13aHHOCTH B T'pynic B
COOTBETCTBHH C IIOCTABJICHHBIMU 3aJJadaMi, CJIICAUTH 3a BBIIIOJITHCHUEM I1JIaHa HCﬁCTBHfI, aJICKBAaTHO
OLICHUBATh COOCTBEHHBIN BKJIaZd B ACATCIIbHOCTD I'PYIIIbI; BRICTpaAUBAaTh KOMMYHUKATUBHOC

B3aHMOﬂCﬁCTBHC, Y4YUTBIBAs MHCHUC OKPYIKAIOIIHX.
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1.1. | ®u3uka — HAYKa 0 2 0 0 01.09.2022 | BrisiBiienue pa3nuunii Mex 1y GU3HUECKUMHI M XUMHYECKHMHU VYerublii onpoc; http://school-collection.edu.ru http://fcior.edu.ru
npupoae 11.09.2022 | npespamenusmu (MC — xumus); http://www.fizika.ru http://college.ru/fizika/

Pacno3naBanue n xnaccupuxanus QU3NIECKUX SBICHHH: http://www.school.mipt.ru http://kvant.mccme.ru/
MEXaHHYECKUX, TEIJIOBBIX, JICKTPUUECKUX, MATHUTHBIX H CBETOBBIX; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
HaGumonenue u onucanue GU3NIECKUX SBICHHUI; http://www.all-fizika.com/
http://interneturok.ru/ru
http:/felkin52.narod.ru/ http://www.all-fizika.com/
1.2. | ®u3nvyeckue BeTHYHHBI | 2 0 1 12.09.2022 | OnpeneneHne HeHbI JeIeHHs LIKAIbI H3MEPHTEIBLHOTO IPHGOopa; VerHbIi ompoc; http://school-collection.edu.ru http://fcior.edu.ru
16.09.2022 naboparopHas http://www.fizika.ru http:/college.ru/fizika/
paGoraNel; http://www.school.mipt.ru http://kvant.mccme.ru/
http://www.e-science.ru/physics http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http:/felkin52.narod.ru/ http://www.all-fizika.com/

1.3 | EcrecrBeHHO- HAYy4YHbIH | 2 0 1 19.09.2022 | BolaBusKeHHE MHIIOTE3, OOBICHSIOIIUX MIPOCThIE SIBJICHHUS, HANpUMep:— | YerHblil onpoc; http://school-collection.edu.ru http://fcior.edu.ru

MeTO/ MO3HAHMS 23.09.2022 | moueMy ocTaHABIMBACTCS JABHIKYILEECS 10 TOPH3OHTAIBHON nabopatopHas http://www.fizika.ru http:/college.ru/fizika/
MOBEPXHOCTH TEJI0;— MMOYEMY B KaPKyIO MOroAy B CBETJION OekKae pa6ora Ne2; http://www.school.mipt.ru http://kvant.mccme.ru/
HpOoXJIaJHel, ueM B TEMHOIA; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
TIpeanoxenue croco00B MPOBEPKH MHITOTES; http://www.all-fizika.com/
TIpoBeaenue ucciaej0BaHU 110 IPOBEPKE KAKOH JINOO THITOTE3HI, http://interneturok.ru/ru
HanpuMep: JaJbHOCTb MOJETA IAPUKA, MYIIEHHOr0 TOPU30HTAIBHO, TEM http://elkin52.narod.ru/ http://www.all-fizika.com/
Gosplie, 4eM OOJIble BHICOTA MyCKa;
Tloctpoenue mpocreimmx Mojeneit pusnueckux sBaeHUi (B BUaIe
PHCYHKOB HJIM CXEM ), HA[PUMeED MaJACHHe NPEAMeTa; PSIMOIMHEHHOES
pacnpocTpaHeHUE CBETa;

HUroro mo pasuneiny 6

Paznen 2. llepBoHaYaIbHbIe CBEAEHUsI 0 CTPOEHUH BeleCTBA

2.1. | Crpoenne BemecTBa 1 0 0 26.09.2022 | HabGnroaeHue U MHTEPIIPETALMS ONBITOB, CBH/ETENbCTBYIOUIUX 00 VYcrubiii onpoc; http://school-collection.edu.ru http://fcior.edu.ru

30.09.2022 | aTOMHO-MOJIEKYJIIPHOM CTPOCHHH BEIIECTBA: OMBITHI C PACTBOPEHHEM http://www.fizika.ru http://college.ru/fizika/
pasIMYHbIX BELIECTB B BOJE; http://www.school.mipt.ru http://kvant.mccme.ru/
OueHKa pa3MepoB aTOMOB U MOJIEKYJI C HCIIONb30BaHueM (ororpadui, http://www.e-science.ru/physics http://nano-edu.ulsu.ru
MOJy4EHHBIX Ha aTOMHOM CHJIOBOM MUKpockore (ACM); http://www.all-fizika.com/
OmnpeneneHne pa3MepoB MabIX TEI; http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-fizika.com/

2.2. | Apuxenne u 2 0 1 03.10.2022 | Habmtonenue u 00bsiCHEHHE OPOYHOBCKOTO ABU)KCHUS M SIBIICHUS VerHbiit onpoc; http://school-collection.edu.ru http://fcior.edu.ru
B3aHMO/IeifiCTBHE YaCTHIL 07.10.2022 | nuddysum; nabopatopHas http://www.fizika.ru http://college.ru/fizika/
BellecTBa TIpoBeaeHne U 0O0BSICHEHNE ONBITOB 10 HAOIIOACHUIO TEILIOBOTO pa6ora Ne3; http://www.school.mipt.ru http://kvant.mccme.ru/

pAaCIIMPEHHUS ra30B; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
IIpoBeneHue 1 06BICHEHNE ONBITOB 10 00HAPYKEHHIO CHII http://www.all-fizika.com/
MOJICKYJISIPHOTO MIPUTSKEHUS U OTTAIKHBAHHUS, http://interneturok.ru/ru

http://elkin52.narod.ru/ http://www.all-fizika.com/
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2.3. | Arperarnble cocTosinus | 2 0 10.10.2022 | OnucaHue (C UCIOIb30BAHHEM NPOCTBIX MOJEIICH ) OCHOBHBIX pa3iuuuii | YCTHBI ompoc; http://school-collection.edu.ru http://fcior.edu.ru
BelecTBa 14.10.2022 | B cTpOCHMH r'a30B, XKUIKOCTEH U TBEPIBIX TE; camocrostenbHas | http://www.fizika.ru http://college.ru/fizika/
OO6BbACHEHHE MAJION CKMMAEMOCTH KUAKOCTE M TBEPIABIX Te, OonbiIoit | pabora Nel; http://www.school.mipt.ru http://kvant.mccme.ru/
C)KHMAEMOCTH Ta30B; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
OOBsicHeHHE cOXpaHEHHUs POPMBI TBEPABIX T M TEKYIECTH KU IKOCTH; http://www.all-fizika.com/
IIpoBeneHne ONBITOB, JOKA3BIBAIOIINX, YTO B TBEPAOM COCTOSTHUU BOJIBI http://interneturok.ru/ru
YaCTHIBl HAXOJATCS B CPEJIHEM JlaJIbllle APYT OT Apyra (IJIOTHOCTh http://elkin52.narod.ru/ http://www.all-fizika.com/
MEHBIIIE), 4eM B KUIKOM;
VcTaHOBIIEHHE B3aHMOCBSI3H MEXKAY OCOOCHHOCTSIMHU arperaTHbIX
COCTOSIHHIT BOJIBI M CYILIIECTBOBAHUEM BOAHBIX OpraHu3MoB (MC —
6uonorus, reorpadus);
Htoro no pazaery 5
Paznen 3. /IBuzkeHne H B3aUMo/ieilicTBHE TeJl
3.1. | Mexanuueckoe 3 0 17.10.2022 | HccnenoBaHne paBHOMEPHOTO JIBHXKCHHUS U OIPEIEIICHHE €ro VeTHBIi ompoc; http://school-collection.edu.ru http://fcior.edu.ru
JIBUKEHHE 03.11.2022 | npu3HaKoB; nabopaTopHast http://www.fizika.ru http://college.ru/fizika/
HaGutro/1eHre HepaBHOMEPHOTO ABH)KEH UL M OTIpeJIeIeH e ero oTinunii | padora Ne4; http://www.school.mipt.ru http://kvant.mccme.ru/
OT PaBHOMEPHOTO JABHKEHHS; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
PeureHue 3a/1a4 Ha ONPECICHNE Y TH, CKOPOCTH M BPEMEHH http://www.all-fizika.com/
PaBHOMEPHOTO JIBHKCHHSI; http://interneturok.ru/ru
AHaiu3 rpadKOB 3aBUCHMOCTH Iy TH U CKOPOCTH OT BPEMEHH; http://elkin52.narod.ru/ http://www.all-fizika.com/
3.2. | Auepuns, macca, 4 1 07.11.2022 | OGbscHeHHE U IPOTHO3UPOBAHHUE ABJICHHIA, 00YCIIOBIEHHBIX HHEpIHeH, | YCTHBIH onpoc; http://school-collection.edu.ru http://fcior.edu.ru

MJIOTHOCTH

18.11.2022

HAIpUMeEp: YTO IPOUCXOAUT MPH TOPMOKEHHH HIIH PE3KOM MaHEBpPE
aBTOMOOHIIS, TI0YEMY HEBO3MOXKHO MIHOBEHHO NPEKPATUTH ABHKEHHUE
Ha BEJIOCHIIE/IE WJIM CAMOKATe U T. 11.;

TIpoBeaeHMe U aHAIN3 ONBITOB, AEMOHCTPUPYIOIINX H3MCHEHUE
CKOPOCTH JIBUKEHHS Tella B pe3yJibTare AeHCTBHS Ha HEro APYrHX Tell,
Perrenue 3a1a4 Ha ONpeEIEHHE MACCHI TeJIa, ero 00bEMa U IIIOTHOCTH;
TIpoBeaeHMe 1 aHAIN3 ONBITOB, AEMOHCTPUPYIOIINX 3aBUCHMOCTh
HM3MEHEHHsI CKOPOCTH TeJjla OT €ro0 MacChl IPU B3aUMOJIEH CTBHHU TEL.
V3MepeHre MacChl TeJia pas3inuHbIMU CII0CO0aMH;

Onpe/iesieHre MUIOTHOCTH TeJIa B PE3YJIbTATE H3MEPEHHUS €TI0 MACChI U
00BbéMa;

nabopaTopHas
pabora Ne5;
KOHTPOJIbHAS
pabora Nel;

http://www.fizika.ru http://college.ru/fizika/
http://www.school.mipt.ru http://kvant.mccme.ru/
http://www.e-science.ru/physics http://nano-edu.ulsu.ru
http://www.all-fizika.com/

http://interneturok.ru/ru

http://elkin52.narod.ru/ http://www.all-fizika.com/
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3.3. | Cuua. Buasl cui 14 1 21.11.2022 | Usy4enue B3aMMOACHCTBHS KaK IPHYNHBI NU3MEHEHHS CKOPOCTH Tela VYeruslit onpoc; http://school-collection.edu.ru http://fcior.edu.ru
20.01.2023 | nmm ero pedopmanumu; nabopaTopHas http://www.fizika.ru http://college.ru/fizika/
Onucanue peanbHbIX CUTYalHi B3aMMOJCHCTBHUS TEJ C TOMOLIBIO pa6ora Ne6; http://www.school.mipt.ru http://kvant.mccme.ru/
Mojesiel, B KOTOPBIX BBOJMTCS MOHATHE U H300paskeHUe CHIIBI; nabopaTopHas http://www.e-science.ru/physics http://nano-edu.ulsu.ru
Wzydenne cuisl ynpyrocru. MccnenoBanue 3aBUCHMOCTH CHIIBI pabora Ne7; http://www.all-fizika.com/
YIPYTOCTH OT YJJIMHEHHs PE3MHOBOIO ITHYPA MM TIPYKUHBI(C KOHTPOJIbHAs http://interneturok.ru/ru
MoCTpOeHHEM rpaduxa); pabora Ne2; http:/felkin52.narod.ru/ http://www.all-fizika.com/
AHanu3 NpakTHYeCKUX CUTYALHil, B KOTOPBIX IIPOSIBISIETCS eHicTBHE
CHJIBI YIIPYrOCTH (YIPYrocTh Ms4a, KPOCCOBOK, BETOK JiepeBa H Jp.);
AHanu3 NpakTHYeCKUX CUTYALHil, B KOTOPBIX IIPOSIBISIETCS eficTBHE
CHJIBI YIIPYrOCTH (YIPYrocTh Ms4a, KPOCCOBOK, BETOK JiepeBa H Jp.);
AHanus cuTyaruii, CBSI3aHHbIX C sABICHHeM TAroTeHus. OObsiCHeHnEe
OpOHUTAIBHOTO ABMKCHHS TIIAHET C MCIIOJIb30BAaHHEM SBJICHHS
TATOTCHUS U 3aKoHA nHepuuu (MC — acTpoHOMUS).;
M3mMepeHne Beca Tela ¢ IOMOIIbI0 JiuHaMomeTpa. O60CHOBaHHE 5TOr0
crocoba u3MepeHus;
AHaJIU3 ¥ MOZICIUPOBAHHE SBICHUS HEBECOMOCTH;
DKCMEPUMEHTAIBHOE TOYYCHHUE TIPABHUIIA CIIOKEHUS CHII,
HAIPABJICHHBIX BOJIb OAHON NpsiMoil. Onpe/ieleHNe BETNUHHbI
paBHOACHCTBYIOIEH CHIT;
V3ydeHne CUIIbl TPEHUSI CKOJIBKEHHS U CHIIBI TPEHHS [OKOS;
HccneoBaHue 3aBHCHMOCTH CHIIBI TPEHHS OT Beca TeJa i CBOCTB
TPYLIHXCS TOBEPXHOCTEI;
PenureHne 3a/1a4 ¢ HCHOJIb30BAHUEM (OPMYJI TS pac4ETa CHIIbI TSKECTH,
CHJIBI YIIPYTOCTH, CHIIBI TPSHHUS;
HWroro mo pasneiy 21
Paznen 4. laBjieHHe TBEPABIX TeJI, ;KHAKOCTeil H ra3oB
4.1. | DaBaenue. Iepexaua 3 0 23.01.2023 | Auanu3 1 00bSICHEHHE OIBITOB U IIPAKTHYECKUX CUTYalHii, B KOTOPBIX VYcrusiii onpoc; http://school-collection.edu.ru http://fcior.edu.ru
JAaBJeHUsI TBEPABIMH 31.01.2023 | mposiByisieTcst cuila JaBICHHUS; http://www.fizika.ru http://college.ru/fizika/
TeJaMH, JKUAKOCTAMH H O0ocHOBaHKE CIOCOOOB YMEHBUIEHHS U YBEIMUYEHHUS TaBICHUS; http://www.school.mipt.ru http://kvant.mccme.ru/
razamu M3y4yeHune 3aBUCUMOCTH JIaBJIEHHs Ia3a OT 00bEMA M TeMIIEPATYPBI; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
N3ydyenue ocobeHHOCTEN Nepeadn JaBIeHus TBEPABIMU TENIAMH, http://www.all-fizika.com/
JKHIKOCTSMHU U Ta3aMu. OGOCHOBaHUE PE3YJILTATOB ONBITOB http://interneturok.ru/ru
0COOEHHOCTAMU CTPOEHUS BEIIECTBA B TBEPAOM, HKUAKOMHU http://elkin52.narod.ru/ http://www.all-fizika.com/
ra3000pa3HOM COCTOSHHSX;
OKcHepuMeHTalIbHOE J10Ka3aTeabCcTBO 3aKoHa [lackans;
Pemenue 3agau Ha pacy€r gaBieHus TBEPIOTO TEa;
4.2. | MaBiieHne KHIKOCTH 5 1 01.02.2023 | UccaenoBanue 3aBUCMMOCTH AaBJIEHHS )KUAKOCTH OT TJ1y O HBI Verubiit onpoc; http://school-collection.edu.ru http://fcior.edu.ru
24.02.2023 | morpysKeHHUs U MIOTHOCTH JKHUKOCTH; KOHTPOJIbHAs http://www.fizika.ru http://college.ru/fizika/
Ha6uoenne u 00bsICHEHHE THIPOCTATHYECKOrO MapagoKca Ha ocHoBe | pabora Ne3; http://www.school.mipt.ru http://kvant.mccme.ru/
3akoHa [lackais; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
H3yueHue COOOIIanUIXCs COCYA0B; http://www.all-fizika.com/
Perrenne 3aau Ha pacyEr JaBICHUS KHIAKOCTH; http://interneturok.ru/ru
OOBsiCHEHHE TPUHINIIA JSHCTBUS THAPABINYECKOr0 Ipecca; http://elkin52.narod.ru/ http://www.all-fizika.com/
AHanu3 1 00bICHEHNE NPAKTHYECKUX CHTYALUH, IEMOHCTPHPY FOLIUX
MPOSIBIICHHUE JIaBJICHUsI KU KOCTH M 3aKoHa [lackais, Hapumep
TIPOIIECCOB B OpraHU3Me MpH IIy0okoBoAHOM HEIpsHUE (MC —
Oouomnorus);
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4.3. | ArmocdepHoe n1aBieHne | 6 27.02.2023 | DxcnepUMeHTalIbHOE 00HAPYKEHHE aTMOC(EPHOTO JaBICHUS; VYcrnslii ompoc; http://school-collection.edu.ru http://fcior.edu.ru
17.03.2023 | Anamu3 1 00BSACHEHNE ONBITOB ¥ IPAKTUYECKUX CUTYaIHi, CBI3aHHBIX C http://www.fizika.ru http://college.ru/fizika/
neicTBreM aTMOCHEPHOTo J1aBIeHHUS; http://www.school.mipt.ru http://kvant.mccme.ru/
OOBsicHeHnE cyliecTBOBaHUS aTMOchephl Ha 3eMile H HEKOTOPBIX http://www.e-science.ru/physics http://nano-edu.ulsu.ru
njaHeTax Wiu e€ OTCyTCTBHS Ha Apyrux mianerax u Jlyne (MC — http://www.all-fizika.com/
reorpadus, aCTpPOHOMHUS); http://interneturok.ru/ru
OOBsicHEHHE U3MEHEHHS IITIOTHOCTH aTMOC(hEphI C BBICOTOH 1 http:/felkin52.narod.ru/ http://www.all-fizika.com/
3aBHCHMOCTH aTMOC()EPHOTO JABJICHHS OT BBICOTHI;
Pemenue 3anau Ha pacuér aTMocepHOro 1aBIeHUS;
N3yuenue ycrpoiicTBa 6apoMeTpa aHePOHIa;
4.4. | deiicTBHE KUAKOCTH H 7 20.03.2023 | DkcnepuMeHTalbHOE OGHAPYIKEHHE JICHCTBHS )KUAKOCTH U ra3a Ha VerHbIit ompoc; http://school-collection.edu.ru http://fcior.edu.ru
rasa Ha HOTPY:KéHHOE B 19.04.2023 | norpyx&HHOE B HUX TEJIO; naboparopHas http://www.fizika.ru http:/college.ru/fizika/
HHX TeJIO Ornpe/enieHre BBITAIKHBAIOIIEH CHIIBI, IEHCTBYOLICH Ha TEJIO, pabora Ne§; http://www.school.mipt.ru http://kvant.mccme.ru/
Morpy*EHHOE B KUIKOCTD; KOHTPOJIbHAS http://www.e-science.ru/physics http://nano-edu.ulsu.ru
[poBesieHHE U OOCYKIEHHUE ONBITOB, AEMOHCTPUPYIONIMX 3aBUCUMOCTE | pabora Ned; http://www.all-fizika.com/
BBITQJIKUBAIOLIEH CHIIBI, €HCTBYIONIEH Ha TEJIO B XKUAKOCTH, OT 00BEMa http://interneturok.ru/ru
Morpy»EHHOMN B XKUAKOCTb YAaCTH TeJIa M OT MJIOTHOCTH XKUAKOCTH; http:/felkin52.narod.ru/ http://www.all-fizika.com/
VccnenoBanue 3aBHCHMOCTH Beca TeJja B BOJIE OT 00bEMa morpykEHHO#
B XKHIKOCTb YaCTH TeJa;
Pewienue 3a1a4 Ha IPUMEHEHHE 3aKOHA APXHMe/a H yCIOBHS IUIAaBaAHHsI
Te;
Hroro no pazneny 21
Paznen 5. Pa6ora nu MomHOCTh. DHeprus
5.1. | PaGora u MOLIHOCTH 3 20.04.2023 | DkcriepuMeHTaIbHOE ONPEEIeHHE MEXaHUYECKOH pabOoThl CHIIbI VYcrusiii onpoc; http://school-collection.edu.ru http://fcior.edu.ru
27.04.2023 | TsokecTH mpH NaJSHUH Tella U CUIIBI TPEHUS IPH PABHOMEPHOM http://www.fizika.ru http://college.ru/fizika/
nepeMeIeHHH TeJla [0 TOPU30HTAIbHOI TOBEPXHOCTH; http://www.school.mipt.ru http://kvant.mccme.ru/
Pacuét MOIIHOCTH, pa3BUBAEMOIi [IPHU MOIBEME O JECTHHUIIE; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
Peurenue 3a1a4 Ha pacYET MEXaHUYECKOU pabOTHI M MOLIHOCTH; http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-fizika.com/
5.2. | IIpocThie MEXaHU3MbI 5 02.05.2023 | OmnpezesieHre BBIUTPHILIA B CHJIE IPOCTHIX MEXAHU3MOB Ha IIPUMEpPE VYerublit onpoc; http://school-collection.edu.ru http://fcior.edu.ru
13.05.2023 | pbiuara, HOABUIKHOTO ¥ HEMOABH)KHOTO OJOKOB, HAKJIOHHO} MIIOCKOCTH; | 1abopaTopHas http://www.fizika.ru http://college.ru/fizika/
HccnenoBanue yclioBUsi pABHOBECHS pblyara; pabora Ne9; http://www.school.mipt.ru http://kvant.mccme.ru/
OOHapyKeHHe CBOMCTB MPOCTHIX MEXAHU3MOB B Pa3JIMYHBIX nabopaTopHas http://www.e-science.ru/physics http://nano-edu.ulsu.ru
HMHCTPYMEHTAX M MPHUCIIOCOOIEHHUSX, HCIIOIb3YEMBIX B OBITYH TEXHHKE, a | pabora NelO; http://www.all-fizika.com/
TaKXKe B XKUBbIX opranusMax (MC — Guonorusi); http://interneturok.ru/ru
DKCIEepUMEHTAIbHOE I0KA3aTEIbCTBO PABEHCTBA paboT PH http://elkin52.narod.ru/ http://www.all-fizika.com/
MPUMEHEHUH IIPOCTHIX MEXaHH3MOB;
Omnpenenenne K11/l HakIIOHHOM TIIOCKOCTH;
PeuieHue 3a/1a4y Ha IPUMEHEHKE [IPaBUIIAa PABHOBECHS pbluara U Ha
pacuér KII/I;
5.3. | Mexanuueckas sueprusi | 4 19.06.2023 | DxcnepuMeHTaIbHOE ONpEeICHUE U3MEHEHHS KHHETHYECKOM 1 VYerubiit onpoc; http://school-collection.edu.ru http://fcior.edu.ru
30.06.2023 | moTeHIMaIbHOM SHEPTUH TeJia IIPH €ro CKaThIBAHUHU 110 HAKJIOHHOIT nabopatopHas http://www.fizika.ru http://college.ru/fizika/
MJIOCKOCTH; pa6ora Nell; http://www.school.mipt.ru http://kvant.mccme.ru/
DopMyIMPOBaHNHE HA OCHOBE HCCIIC/IOBAHUS 3aKOHA COXPAHEHHS KOHTPOJIbHAs http://www.e-science.ru/physics http://nano-edu.ulsu.ru
MEXaHUYECKOM SHEPTHH; pabora Ne5; http://www.all-fizika.com/
O6CykIeHHe TPaHULl TPIMEHHMOCTH 3aKOHA COXPAHECHUSI SHEPIUH; http://interneturok.ru/ru
PeureHue 3a/1a4 ¢ HCIOIb30BaHUEM 3aKOHA COXPAHECHHSI SHEPTUH; http://felkin52.narod.ru/ http://www.all-fizika.com/
Hroro mo pasnemny: 12
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IHOYPOYHOE INTAHUPOBAHUE

YKUJIKOCTEN U TBEPIBIX
(KpHCTaUIMYECKUX) Tell

Ne | Tema ypoka KounyecTBo 4yacos Hara Buapsi,
n/n u3y4yeHusi | popMbI
BCEro | KOHTPOJIbHbIE | IPAKTHYEeCKHe
KOHTPOJIS
padoTsbI padoThI

1. | ®usuka -Hayka o pUPOJE. 1 0 0 YerHbii

0IIpOC;

2. | SIBnenus npupoasl. duznyeckue | 1 0 0 YerHbii
SIBIICHHSL. 0IIpOC;

3. | ®usnueckue BeIMUNHBL. 1 0 0 YcrHbii
N3mepenue puznyeckux OIIpoc;
BennuuH. [lorpemnocts
n3MepeHuil. MexayHapoaHas
crcTeMa eIMHHII

4. | JIabopaTtopHas paboTa 1 0 1 JlabGopaTtopHas
Nel«Omnpenenenue 1eHbl paborTa;
TeTICHAS] U3MEPHUTEIHHOTO
npudopa»

5. | JIaGoparopnas pabota No2 1 0 1 JlabGopaTtopHas
«M3mepenne 06bEMa TBEPIOTO pabota;;
Tena»

6. |Onucanue pusnyeckux 1 0 0 YcTHbIi
SIBJIEHUH C MIOMOIIBIO MOJIENIEN 0IIpoc;

7. | ATOMBI U MOJICKYJIBI, X 1 0 0 YcTHbII
pa3Mepbl. ONBITHI, 0TIpOC;
JOKa3bIBAIOIINE JUCKPETHOE
CTpOEHHE BEIECTBA

8. | Jlaboparopnas padota Ne3 1 0 1 JlaboparopHas
«OueHka quameTpa aToma paboTa;;
METO/IOM PSJIOBY

9. | BpoyHOBCKO€ JABMKEHHE. 1 0 0 Vel
Juddysus. Bzaumoneiicteue 0IIpOC;
YaCTHI] BEILIECTBA: IPUTSHKEHUE
Y OTTaJKHUBaHUE

10. | ArperatHblie COCTOSIHUS 1 0 0 Vel
BEIIECTBA: CTPOCHHUE Ia30B, 0IIpOC;




11. | CamocrosTenbHas padota Nel ITuceMeHHBIM
o reme «llepBoHavaILHBIC KOHTPOJIb;
CBEICHUS O CTPOCHHH
BEILIECTBA»

12. | Mexannyeckoe OBUKEHHUE. YcerHbII
PaBHOMEpHOE M OIIpOC;
HEpPaBHOMEPHOE JIBH)KCHHE.

Cxkopoctb.CpenHsis CKOPOCTh
IIPY HEPAaBHOMEPHOM
TIBUKCHUH.

13. | Pacyer myTu 1 BpeMeHH [TnceMeHHbII
TIBUKCHIS KOHTPOJIb;

14. | JTaGoparopHnas pabota Ned JlaboparopHas
«OmnpeneneHue cpenHen pabora;;
CKOPOCTH CKOJILKCHHS IIapruKa
110 HAKJIOHHOM TUIOCKOCTH»

15. | SIBnenue nHepiuu. 3aK0H VYcrHblit
nHepuuu. Bzaumopeiicteue Ten OIIpoC;

KaK MpUYMHA U3MEHEHUS
CKOpOCTH JIBM>KeHUs Tesl Macca
KaK Mepa HHEPTHOCTH Teja

16. | [TmoTHOCTE BemecTBa. Pemenne [TuceMeHHBIN
3a/la4 Ha ONpeesIeHUEe MacChl KOHTPOJIb;
Tena, ero 00béMa  MII0THOCTH

17. | JJaboparopnas padota Ne 5 JlaGopaTopHas
«OrmpeneneHune mMIOTHOCTH pabota;;
TBEPAOTO TEIa»

18. | KouTponshas padota Nel 1o KoHnTtponbpHas
TeMaM «MexaHHuecKoe paboTa;
IBUXKeHHe», «Macca,

TJIOTHOCTBY

19. | Curna xak xapakTepuCcTHKa Vel
B3aUMO/ICHCTBUS Tel 0IIpOC;

20. | SABnenue Tsarorenus. Cuna YcTHbI
TSKECTH 0IIpOC;

21. | Cuna ynpyroctu. 3akoH ['yka Vel

0IIpOC;

22. | Pemenue 3ama4 Ha 3akoH ['yka ITnceMmeHnHbIi

KOHTPOJIb;




23. | Bec Tema. HeBecomocTh YcTHbIN

0IIpoc;

24. | Pemenue 3a1a4 Ha pacuéT Beca ITnceMennbIi
Tena KOHTPOJIb;

25. | Cuna TSDKeCTH Ha IPYTHX YcrHbiit
TJIaHeTax 0TIpoc;

26. | JJaboparopHas padoTa Ne 6 JlaGopatopHas
«['pamynpoBaHue MPYKUHBI U pabora;;
M3MEpPEHHUE CUIT
JTUHAMOMETPOM).

27. | CnoxeHne CHil, HalpaBJICHHBIX YcerHbIi
10 OJTHOM IPSIMOM. OIIpOC;
PaBHOelicTBYIOIIASA CHIT

28. | Pemenue 3a1a4d Ha pacyér VeTHbIit
PaBHOJEHCTBYIOIIEH CUIT OIIpOC;

[TucemeHHbIH
KOHTPOJIb,

29. | Cuna tpenus. Tpenue YcTHbIi
CKOJIb)KEHUS U TPEHUE MOKOSI. 0TIpOC;
TpeHue B mpupoJie U TEXHUKE

30. | JTaboparopHas padota Ne 7 JlabGopaTtopHas
«BblsicHeHuE 3aBUCHMOCTH pabota;;
CHJIBI TPEHUS CKOJIBKEHHS OT
IJIOLIAIA COTIPUKOCHOBEHHUS
TeJ U MPHKUMAIOIIEH CHITBDY

31. | Pemenue 3aga4 o reMaM VcrHBI
«Cunely, «PaBHOIEHCTBYIOTAS 0TIpOC;

CHID» [TuceMeHHBI
KOHTPOJIb;

32. | KontponsHas pabota Ne2 o KoHnTtponbpHas
Tteme «Cuna. Bugsl cum» paboTa;

33. | laBenne. CriocoObI VYcrHbli
YMEHBIIICHUS U YBEIHUUCHUS 01poc;
JaBJICHUS

34. | JlaBnenue ra3a. 3aBUCHMOCTD YcTHBIN
JIaBJICHUS ra3a oT 00bEMa u 0Ipoc;
TEMIEPATYPHI

35. | [lepenaya maBneHus TBEPABIMU YcTHBIN
TEJaMH, KUAKOCTSIMHU U Ta3aMHU. OIpoc;

3axou [lackans




36. | 3aBUCUMOCTD JaBJICHUS YcrHbIT
KUJKOCTHU OT TITyOUHBI 0IIpoc;
MOTPYKEHHUS.

I'mppocraTnyeckuii napagokc

37. | Pemenue 3a1a4d Ha pacyér YcTHbIN

TABJICHUS KUIKOCTH oTpoc;
[TucemeHHbIH
KOHTPOJIb;

38. | Coobmaromuecs: CoCy/Ibl. YcTHBIN
IanpaBnuyeckue MEXaHU3MBI oTIpoc;

39. | Pemenue 3a1a4 mo teme YcTHBIN
«/laBieHHE B )KUJKOCTH U Ta3e. oTIpoc;
3akon [Tackams» [TucemeHHbII

KOHTPOJIb;

40. | KontpomsHas padota Ne3 o KontponpHas
Teme «JlaBieHue B KUIKOCTH U pabora;
raze. 3akoH I[Tackamns»

41. | Atmocdepa 3emnu u YcTHbI
aTMoc(epHOe TaBJICHHE. 0TIpOC;
[IpuuuHbI cymecTBOBaHUS
BO3IYITHOM 000JIOUKHU 3eMITH

42. | Onbrr Toppuuennu. M3mepenue YcTHbIi
aTMOC(EepHOTro TaBICHUS 0TIpOC;

43. | 3aBuCMMOCTH aTMOCHEPHOTO YcTHbIi
JABJICHUS OT BBICOTHI HaJl 0TIpOC;
YpOBHEM MODPS

44. | TIpubopsl Ans U3MEPEHUS YcTHbI
aTMOC(epHOTOo TaBICHUS 0TIpOC;

45. | Pemenue 3a1a4y Ha pacuér VcTHBIN
aTMOC(epHOTo JaBICHUS 0TIpOC;

[TucemeHHBIN
KOHTPOJIb;

46. | CamocrostenbHas pabota Ne2 ITuceMeHHBIM
o Teme «ATMocepHoe KOHTPOJIb;
JTABJICHUE)

47. | JlelicTBHE XKUIKOCTHU U Ta3a Ha VCTHEIN
MOTPYKEHHOE B HUX TEJO 0TIpOC;

48. | BertankuBaromias (apXuMeoBa) YcTHBIN
cwiia. 3aKoH Apxumena 0IIpOC;




49. | Pemenue 3aqa4 Ha 3aKOH YcTHbIN
Apxumena OIIpOC;

50. | Jlaboparopuas pabota Ne 8 JlaboparopHas
«OrmpeneneHue pabora;;
BBITAJIKUBAIOIICH CHIIBI,

JIEMCTBYIOLIEN HA TEJIO,
MOTPYKCHHOE B )KHJIKOCTH)

51. |IlnaBanue Teu. YcrHbii
BosnyxomnnaBanue OIIpoC;

52. | Pemenue 3a7a4 Ha MPUMEHEHHE YcrHbiit
3aKOHA ApXUMea U YCIOBUS oTIpoc;
IUIABaHUS TEN [TucemeHHbIH

KOHTPOJIb;

53. | KortpoasHas padora Ne4 o KonTponeHas
Teme «JleficTBHE )KUIKOCTU U pabora;
rasa Ha IOTPYKEHHOE B HUX
TEJI0»

54. | Mexanunueckasi pabota YcTHbIi

0TIpOC;

55. | MomHocTh YcTHbil

0TIpOC;

56. | Pemenue 3ayma4 Ha pacuér VcTHBI
paboThl ¥ MOIIIHOCTH 0TIpOC;

[TruceMeHHbI
KOHTPOJIb;

57. | IIpocThie MEXaHU3MBI: pbIYar, YcrHblid
OJI0K, HAKJIOHHAS TUIOCKOCTb. 0TIpOC;
[IpaBuio paBHOBecCHSs phluara

58. | Jlaboparopnas pabota Ne9 JlaboparopHas
«HccnenoBanue ycinoBHid paboTa;;
paBHOBECHS pblUara

59. | Ilpumenenue npaBuia Vel
paBHOBECHS pbluara K OJIOKY. 0IIpOC;
«30710TO€ TIPABUIIOY» MEXAaHUKHU

60. | KIIJ] mpocThIx MEXaHU3MOB. YcTHbIi
[IpocThie MeXaHU3MBI B OBITY U 0TIpOC;

TEXHUKE. PrIyaru B Teie
YCJI0BCKa




61. | Jlaboparopuas pabota NelQ 1 1 JlaboparopHas
«U3mepenue KI1/I HakioHHOM pabora;;
TIJIOCKOCTH

62. | Kunernueckas u 1 0 Ycerubii
MOTCHIIMATbHAS SHEPTUSL. OTIpOC;
[IpeBpatieHue oqHOTO BUA
MEXaHUYECKON PHEPTUHU B
Jpyro

63. | Jlaboparopuas padorta Nell. 1 1 JlaboparopHas
"3aKOH COXpaHEHUS U pabora;;
W3MCHCHHUS YHEPTUH B
MexaHuke"

64. | Pemenue 3amau ¢ 1 0 YcTHBIN
WCIOJIb30BaHNEM 3aKOHA OTIpOC;
COXPaHEHUA YHEPTUU [TuceMeHHbII

KOHTPOJIb;

65. | KortpoasHas padora Ne5 1mo 1 0 KonTponsHas
TeMe «PaboTa 1 MOIIHOCTE. pabora;
DHeprus»

66. | [ToBTOpEeHME MPOIACHHOTO 1 0 YcTHbIi

OTIpOC;

67. | IloBTOpEeHME MPOIACHHOTO 1 0 YcTHbIi

OTIpOC;
68. | [loBTOpEeHME MPOIACHHOTO 1 0 YcTHbIi

OTIpOC;
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YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 11 YHEHUKA

®dwusuka, 7 knacc/Ileprimkuna A.B., OO0 «/IPODA»; AO «M3natenbctBo [IpocBenienney;
1

METOANYECKUE MATEPHUAJIBI VI YUUTEJIA

1. Ilepoimukun A.B., 'yrauk E.M. ®usuka. 7 kinace. — M.: Ipoda, 2017

2. ®usuka. Tectsl. 7 xnacc (aBropsl: H. K. Xannanos, T. A. XannaHoBa).

3. ®uznka. CaMOCTOATEIBHBIC M KOHTPOJbHBIC PaboTHI. 7 Ki1acce (aBTopsl: A. E. Mapon, E. A. MapoHn). — M.:
Hpoda, 2016

4. ®usuka. [lunakrnueckue mMatepuansl. 7 kiace (aBTopsl: A. E. Mapow, E. A. Mapon). — M.: JIpoda, 201

5. ®usuka. [luarnoctuueckue padbotsl. 7 kiace (aBropsl: B. B. llaxmartosa, O. P. llledep). — M.: Ipoda,
201

6. ®usuka. COOpHHUK BOTIpOCcOB 1 3aad. 7 kiacc (aBtopsl: A. E. Mapos, E. A. Mapom, C. B. Ilozon xwuii). —
M.: dpoda, 2017

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://lwww.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://wwwe.all-fizika.com/
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJIOBAHHUE

Taomuib

1 ®Ousnueckue BETMINHBI

2 Ctpoenue BemecTBa. MoJIEKYIIbI.

3 Muddysus.

4 B3auMHOE MPUTSHKCHUE U OTTATKUBAHUE MOJICKYIL.
5 Tpu cocTosiHUA BellecTBa.

6 MexaHn4YecKoe JIBUKEHUE.

7 Cxopoctb. EquHMIIBI CKOPOCTH.

8 Unepuus. Bzaumoeiictsue tei.

9 IIMOTHOCTH BeIIECTRA.

10 Cuna. CrnoxeHue AByX CHIIL.

11 Cuna Tsxectu. Bec Tena.

12 Cuna ympyrocTu.

13 Cuna tpenus. Tperne mokosi.

14 JlaBnenue. J[aBneHne raza v )KUIKOCTH.

15 Bec Bo3ayxa. ATMOc(hepHOE aBieHue.
16 INopurHeBo# M )KUAKOCTHBINA HACOC.

17 Mexanudeckas pabota. MOIIHOCTS.

18 Peryar. MoMeHT CHUTBI.

19 PaBencTBO pabOT MpH UCTIOIB30BAHKE MMPOCTHIX MEXAHU3MOB.
20 IMoTennuanpHast 1 KWHETUYECKAsi DHEPT U

OBOPYJIOBAHMUE JIJISI IPOBEJIEHUSI IABOPATOPHBIX, IPAKTUYECKHUX PABOT,
NTEMOHCTPALIUN

O6opynoBanue KabMHETa

1. Jlocka yueOHasi MarHuTHas 2

2 .Cron yuutenbckuii 1

3. Ctyn yuurenbckui 1

4.1Ikad 4

5. Cron yuennueckuii 18

6 .Cryn yuennueckuii 36

7 .Crenn «KpatHble U 10JIbHBIE €IUHULBD 1

8. Tabnuua «HekoTopsix pusnueckux BenndyuH B cucteme CH» 1
9.IIpaBuna o TexHuke 0€30MaCHOCTHU MPH BBINOJIHEHUE JabopaTopHOil padoThl 1
10. ITacniopt kabunera 1

11. HOyTOYK

12. mpoexTop

13 MY

JIabopatopHoe obopynoBanue L-Mukpo






