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IHHOACHUTEJIBHASA 3AIIMCKA

ConeprxaHue MporpamMmbl HaIlpaBiieHO Ha (POpPMUPOBaHKE €CTECTBEHHOHAYYHOH IPAMOTHOCTH YyHAITUXCS
OpraHu3aIuIo U3y4eHUs] PU3UKH HA JeITEIbHOCTHOM OCHOBE. B HEll yUUTHIBAIOTCS BO3MOYKHOCTHU TpeIMETa
B peanu3anuu TpedoBanuii ®I'OC OO0 K mIaHUpyeMbIM JIMYHOCTHBIM U METAINIPEIMETHBIM PE3yJIbTaTaM
o0y4eHus1, a TaK)Ke MEeXKIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00I11eT0 00pa3oBaHUsl.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «®U3UKA»

Kypc ¢usnkn — cucreMooOpa3yromuid 115l eCTeCTBEHHOHAYYHBIX YI€OHBIX TPEMETOB, IIOCKOIBKY
(u3nyecKkue 3aKOHBI Jie)KaT B OCHOBE ITPOLIECCOB U SIBJICHUM, N3y4aeMbIX XUMHEN, OHOJI0ruel, acTpoHOMHEN
u ¢usnueckoil reorpadueil. @u3znka — 3TO NPEAMET, KOTOPHIN HE TOJIHKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAYYHYIO0 KapTUHY MUpPa, HO U MPEJO0CTaBIIsIeT HanboJee siCHble 00pa3iibl NPUMEHEHHUsI HAYYHOTO
METO/Ia MO3HAHMUA, T.€. ClI0c00a MOIy4EHUs JTOCTOBEPHBIX 3HaHUH 0 mupe. Hakonen, ¢pusnka — 310
MpeIMET, KOTOPBIN HapsAIy C IPYrUMHU €CTECTBEHHOHAYYHBIMU ITPEIMETaMU JI0JDKEH /1aTh MIKOJIbHUKAM
IpeJCTaBIeHUE 00 YBIEKATEIbHOCTH HAYYHOTO UCCIEJOBAHUS U PAJIOCTH CAMOCTOSITEIBHOTO OTKPBITUS
HOBOTO 3HAHMS.

OpHa 13 r1aBHBIX 33124 GU3NYECKOT0 00pa30BaHus B CTPYKTYpe 00IIero 00pa3oBaHus COCTOUT B
(hopMHUPOBAHUH €CTECTBEHHOHAYYHOM IPpaMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOM Macchl 00yJarommxcs,
KOTOpBIE B lalbHEHIIEM OyIyT 3aHATHI B CAMbIX pa3HO 00pa3HbIX cdepax aesTenbHocTH. Ho He MeHee
BAYKHOM 3a1a4eyl ABJIACTCS BBIBICHHUE U NIOJrOTOBKA TAAHTIIMBBIX MOJIOABIX JIIOJACH JUISl IIPOJNOJKEHUS
o0Opa3oBaHus U AajgbHEHIIEH TPOPecCHOHATBHOM IEATEIbHOCTH B 00J1aCTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUI U CO3JaHUM HOBBIX T€XHOJOIMH. COracHO MPUHATOMY B MEXIyHApOJAHOM COOOIIECTBE
omnpenenenuto, «EcrecTBeHHOHAay4Hasi TPAMOTHOCTb — 3TO CIIOCOOHOCTh Y€I0BEKA 3aHUMATh aKTHBHYIO
IPaXXIaHCKYIO MO3HUIMIO MO OOLIECTBEHHO 3HAUMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HayKaMH, U
€ro TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HesiMU. HaydHO rpaMOTHBII YE€I0BEK CTPEMUTCS
y4acTBOBATh B apIyMEHTUPOBAHHOM OOCYKJEHUU IPOOIIEM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSM, YTO TPEOyeT OT HEero cieIytolUuX KOMIETEHTHOCTEN!:

— HAY4YHO OOBACHATH SIBJICHUS,
— OLCHHMBATH U IIOHHUMATb 0COOEHHOCTH HAyY4YHOI'O UCCJICAOBAaHUI,
— HHTCPpHNPCTUPOBATH JaHHBIC U UCIIOJIB30BaTh HAYYHBIC JOKA3aTCIILCTBA AJId ITOJTYUCHHUA BBEIBOJOB.

N3yuenue pu3uku ciocoOHO BHECTH PEIIAIONINN BKIaA B (POpMHUpOBaHHE €CTECTBEHHOHAYUHOM
IrPaMOTHOCTHU O0YyYarOIINXCS.

HEJIX U3YYEHUSA YYEBHOI'O TIPEIMETA «®U3UKA»

Ienu n3yyenus (GU3MKKU HA ypOBHE OCHOBHOTO 00111ero oOpa3oBanus onpezeneHs! B Konnenuun
npernoaBaHus yueoHoro npeamera «®dusnka» B 00pa3oBaTeibHbIX opranuzanusax Poccuiickoit denepanun,
peanu3yoLX OCHOBHBIE 00111€00pa3oBaTebHbIE POTPaMMBI, YTBEPKAEHHOH pemenreM Koiteruu
MunucrepcTBa npocsenienus Poccuiickoit denepanyn, npotokost ot 3 gexkadbps 2019 r. Ne [IK-4BH.

Lenu u3ydenus GU3uKu:

— TNpUOOpeTeHHEe HHTEpPECa U CTPEMIICHHUS O0yJaroIUXCsl K HAYYHOMY U3YYSHHIO TPUPOJIbI,
pa3BUTHE WX MHTEJUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

— Pa3BUTHUC Hpe,[[CTaBJ'IeHI/Iﬁ 0 HAYYHOM MCTOJC IMO3HAHUS U (I)OpMI/IpOBaHI/Ie HCCICA0BATCIIBCKOTO

OTHOIICHUS K OKPY’KAaIOIIUM SBJICHUAM,



— (opMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHHUs OCHOB CTPOCHUS MaTEpUU U
(byHIaMEHTAJIBHBIX 3aKOHOB (DPU3UKH;

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

— Ppa3BHTHE MPEICTABICHUI 0 BO3MOXKHBIX chepax Oymymiei mpodeccHoHanbHOM NesITeTbHOCTH,
CBSI3aHHOU C (PM3HMKOH, MOATOTOBKA K JalbHEHIIEMY OOYYEHHUIO B TOM HAIIPABIICHUH.

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

— TpUOOpPETeHHE 3HAHUHM O TUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUYECKHX, TEIUIOBBIX,

QJICKTPUYCCKHUX, MArHUTHBIX U KBAHTOBLIX SBJICHUAX

— MpUuoOpeTeHne YMEHUN OTMCHIBATh U OOBSICHATH (PU3NUECKUE SABJICHUS C UCTIOJIb30BAaHHEM
MOJyYECHHBIX 3HAHUI;

— OCBOEHHE METOJIOB pEIICHUs] TPOCTEHIINX pacuE€THBIX 3aJa4 C UCIOJIb30BaHUEM (PU3NUECKUX

MO)IeJ'IeI\/II, TBOPUYCCKUX U NMPAKTUKOOPHUCHTUPOBAHHBIX 3a1a4,

— pa3BUTHE YMEHUH HaOIIOaTh MPUPOIHBIE SBJICHUS U BBITIOJIHATH OIBITHI, JAOOpAaTOpHbIE PAaOOTHI U

OKCIICPUMCHTAJIBHBIC UCCIICIOBAHUSA C UCITIOJIB30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOCGHHE MPUEMOB paboThI ¢ nHPOpMaIuel GU3NIECKOTO COACPKAHUS, BKIIFOUAst HHGOPMAIIHIO O
COBPEMEHHBIX JOCTI)KEHUSIX (DM3UKH; aHATIN3 U KPUTUYECKOE OlIEeHUBaHUE HH(OpMaIINH;

— 3HAKOMCTBO €O cepamu podecCuoHaTbHOM NeATeTbHOCTH, CBA3aHHBIMH C (PU3UKOM, 1
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JOCTIIKEHHSIX (PH3UIECKOM HAYKH.
MECTO YYEBHOI'O IPEJJIMETA «®U3UKA» B YYUEBHOM IIJIAHE

B cootBercTtBrmM ¢ PI'OC OO0 (usuka sBiseTcst 00s3aTeIbHBIM ITPEAMETOM Ha YPOBHE OCHOBHOTO
obuiero o6pazoBanus. JlaHHas mporpaMMa npeaycMaTpuBaeT usydeHue pusuky 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:KAIOIIEr0 MUpa

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

duznyeckue BenmmanHbl. M3mepenne pusnueckux BenudynH. Ousndeckue mpudopsl. [lorpenrHocts
U3MepeHuil. MexayHapoiHas cucTeMa eIMHULL

Kak ¢u3uka u qpyrue eCTeCTBEeHHBIC HAYKH U3YYarOT MPUPOAY. ECTecTBeHHOHAYYHBIN METO] IIO3HAHUS
HaOJI0/ICHNE, TOCTAHOBKA HAYYHOTO BOTIPOCA, BEIIBIDKCHUE THITOTE3, SKCTICPUMEHT I10 TIPOBEPKE TUIIOTE3,
oOBbsicHeHne HabI0aaeMoro siBiieHus. Onucanne pu3ndecKux SBICHUH C MOMOIIBIO MOIENICH.

JdeMoHcTpanuu
1. MexaHI/I‘-ICCKI/IG, TCIIJIOBBIC, DJICKTPUICCKUEC, MAIrHUTHBIC, CBETOBBIC SABJICHH.

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

JlabopaTopHble padoThI U ONBITHI

1. Onpenenenue EHBI JEICHUS TIKATbl WU3MEPUTEILHOTO TpHbopa.

2. I3mepeHune paccTOsTHAN.

3. U3mepenne 00bEMa )KUIAKOCTH U TBEPIIOTO TEIA.

4. Onpenenenue pa3MepoB MaJbIX TEll.

5. U3mepenue TemrepaTypbl IPH TOMOIIH KUJIKOCTHOTO TEPMOMETPA M JATIYNKA TEMIICPATYPHI.

6. [IpoBenenune MCcceI0BaHUS IO MTPOBEPKE TUIIOTE3HI: JATLHOCTD MOJIETA IIIAPUKA, MTYIIICHHOTO
TOPU30HTAIIBHO, TeM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA MTyCKa.

Pa3nen 2. [lepBoHayajibHbIe CBeIEHUSI 0 CTPOEHHH BellecTBa

CrpoeHue BeliecTBa: aToMbl U MOJIEKYJIbI, X pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
BemecTBa. ONbITH, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIECTBA.

JIBukeHue yactuil BeuiectBa. CBsi3b CKOPOCTH JABMXKEHUS YaCTHIL C TeMIiepaTypoil. bpoyHoBckoe
nBuxkenue, nuddysus. BzanmoaelicTBrue 4acTull BEIIECTBA: MPUTSHKEHUE U OTTAIKUBaHUE.

ArperatHble COCTOSIHHSI BEILIECTBA: CTPOCHHE ra30B, KUJIKOCTEH U TBEPABIX (KPUCTAIUTMUECKUX) TEI.
B3aumocBs3b Mex/1y CBOMCTBaMU BEIIECTB B PA3HBIX arperaTHhIX COCTOSIHUIX U X aTOMHOMOJIEK YIS PHBIM
ctpoeHueM. OcOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIbl. B3aMOCBSI3b MEX Iy CBONCTBAMU BEILIECTB B
Pa3HBIX arperaTHhIX COCTOSHUSAX U UX aTOMHOMOJIEKYJIIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbix
cocTosiHui BoJbl. OCOOEHHOCTHU arperaTHbIX COCTOSTHUM BOJIBI.

JdeMoHcTpanun

1. Habnionenne OpOYyHOBCKOTO JBHXKEHUSI.

2. Habmonenue nuddysuu.

3. Habmronenue siBieHuit, 00BACHSIIONIMXCS MPUTSKEHUEM WM OTTaTKMBAHUEM YaCTHI] BEIIECTB.

JlabopaTopHbie padoThI U ONBITHI

1. Ouenka auaMeTpa aToMa METOI0M PAIOB (C HCTOIb30BaHHeM (GoTorpaduii).
2. OnbITH IO HAOTIOJICHHUIO TETIJIOBOTO PACIIMPEHHUSI Ta30B.

3. OnbITH IO OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYISIPHOTO MPUTSIHKEHHUS.

Pasnen 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 -
xenue. CkopocTb. CpeHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMKEHUU. Pacu€r nmyTu U BpeMeHH JIBHKEHHUSL.

SIBnenue uHepiuu. 3akoH nHepUUU. B3anmonelicTBUe Tell KaK MPUYMHA U3MEHEHHUS! CKOPOCTHU ABUKEHUS



ten. Macca kak Mepa nHepTHOCTH Tena. [InmoTHocTs BemecTBa. CBA3b IIOTHOCTHU C KOJIMYECTBOM MOJIEKYI B
eIuHUIE 00BEMa BelleCTBa.

Cuna xak xapakTepucTuka B3auMoiencTBus Tesl. Cuna ynpyroctu u 3akoH ['yka. Mi3mepenue cuisl ¢
IIOMOLIBIO0 TUHAMOMETPA. SIBlIeHUE TATOTeHU U cuila TspkecTu. Cua TskecT Ha Apyrux mianerax (MC).
Bec Tena. Hesecomocts. CrnoxeHue cuil, HallpaBJIEHHBIX 110 0JHOM npsiMoii. PaBHonelicTByromas cui. Cuia
TpeHusl. TpeHHe CKoJbKeHus U TpeHue nokos. Tpenue B npupose u texuuke (MC).

JdeMoHcTpanuu

1. HaGmroieHre MEeXaHM9eCcKOTO JIBM)KEHUS TeJa.

2. I3MepeHne CKOpoCTH MPSIMOJIUHEHHOTO TBUKEHUS.

3. HabGnronenue siBeHUs! HHEPIIUH.

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

6. CrioskeHHe CHII, HAalPaBJICHHBIX 110 OJTHOM TIPSIMOH.

JlabopaTopHble padoThI U ONBITHI

1. Onpenenenne CKOPOCTH paBHOMEPHOTO JABMXKEHHUS (IIapuKa B )KUIAKOCTH, MOJIENN AJIEKTPUUYECKOTO
ABTOMOOWJIS U T. 11.).

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

3. Onpeznenenne TIOTHOCTH TBEPAOTO TeJa.

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

5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCMOCTb CUJIBI TPEHUS CKOJIBKEHMS OT Beca Tella U XapakTepa
COIPHUKACAIOLINXCS TTOBEPXHOCTEH.

Pa3nen 4. JlaByieHue TBEPABIX TeJl, JKUAKOCTEH M ra3oB

Hasnenue. CriocoObl yMEHbIIIEHUS U YBEIMUEHUS AaBiieHus. JlapieHue ra3a. 3aBUCUMOCTh JIaBJICHUS ra3a
oT 00béMa, TemnepaTypsl. [lepenaua naBnenus TBEPABIMU TEIaMHU, KUAKOCTIAMU U Tazamu. 3akoH [lackans.
[TneBMaTHyecKue MaIIUHBL. 3aBUCUMOCTD JTABJICHUS KUJKOCTH OT TIyOHHBI. [ MapocTaTHueckuii napamokc.
CooOmaromuecs cocyabl. [ napaBnuveckrie MEXaHU3MBI.

AtMmocdepa 3emun u atMmochepHoe naBienue. [I[puarHbI CylecTBOBaHUS BO3AYITHON 000JI0YKH 3EMITH.
Omnsit Toppuuemnnu. M3amepenue atMocdepHOro naBieHus. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT
BBICOTHI HaJl ypoBHEM Mops. [IprOopbl 1715 u3MepeHus atMoc(hepHOro 1aBICHUS.

JleiicTBHE KUAKOCTH U Ta3a HAa MOTPYKEHHOE B HUX Telo. BriTankuBaromas (apxuMenoBa) cuiia. 3aKoH
Apxumena. [InaBanue ten. Bo3ayxomniaBanue.

JdeMoHcTpanun

. 3aBUCHUMOCTb JJaBJICHUS I'a3a OT TEMIIEPATYphI.

. [lepenaua naBieHuUs )KUJKOCTBIO U TA30M.

. Coobmaromiuecst CoCy/bl.

. 'mnpaBnnueckuii pecc.

. [IposiBnenue aericTBUsg aTMOC(HEpPHOTO JaBICHUS.

. 3aBUCUMOCTD BBITATKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOM YaCTH TeJa U TUIOTHOCTH JKUKOCTH.

~N o o B~ 0N

. 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 Tela B BOJie 0T 00bEMa NOrpyKEHHO B KHUJIKOCTh 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 Wik KOHCTPYHPOBAHUE JIOJKU U ONIPEIEIIEHUE €€ IPy3010JbEMHOCTH.

Pa3nen 5. Pabora u MmomHOCTh. DHeprus

Mexanudeckast padota. MOIHOCTb.

[IpocThie MexaHU3MBI: pblyar, 0JIOK, HAKJIOHHAs MI0CKOCTh. ITpaBuiio paBHOBecus poruara. [Ipumenenue
MpaBUjia paBHOBECHUS pbluara K 0J0Ky. «3oi0Toe rnpaBuiio» Mexanuku. KIIJI mpocTeix MexaHM3MOB.
[IpocThie MeXxaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprust. Kunernueckas u noreHiuanpHas sHeprus. [Ipespaiienue ogHoro Buja

MEXaHUYECKOH HEpPTuU B Jpyroil. 3aKOH COXpaHEHUS YHEPTHH B MEXAHUKE.

JdeMoHcTpauuu

[IpuMepsl MPOCTBIX MEXAHU3MOB

JlabopaTopHbie padoThI U ONBITHI

1. Onpenenenue paboThl CHIIbI TPEHUSI P PABHOMEPHOM JIBHXKEHUU TeJla TI0 TOPU30HTAIbHON
ITOBEPXHOCTH.

2. UccnenoBanue ycIOBU paBHOBECHS phIyara.

3. N3mepenne K11/ HakIIOHHOM TIIOCKOCTH.

4. N3yueHue 3aK0Ha COXpaHEHHs] MEXaHUYECKOI SHEPTUH.



IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

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

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe éocnuranue:
— IMpOSIBIIEHHE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOMN (PU3NYECKON HAYKH;
— LIEHHOCTHOE OTHOILIEHUE K TIOCTUKEHUSAM POCCUICKUX YUEHBIX (PU3UKOB.
I'pasxcoanckoe u 0yxo6no-npascmeennoe 6ocnumanue:

— T'OTOBHOCTb K aKTUBHOMY YYaCTHIO B O6CY)KI[6HI/II/I O6HICCTB€HHO -3HAYHUMBIX U 3TUYCCKUX 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:

— BOCIPHUATHE ICTETUYECKUX KaueCTB (U3NUYECKOI HayKH: €€ TapMOHUYHOIO TOCTPOEHHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH.

l[enuocmu HAy4HO020 NO3HAHUA.

— OCO3HaHUE IECHHOCTHU q)HSquCKOﬁ HAayYKHM KaK MOIITHOI'O MHCTPYMCHTA ITIO3HAHUA MHUpPa, OCHOBEI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABIISIIONIEN KYJIBTYpPHI;

— pa3BUTHE HAY4YHOH JIFOO03HATEIILHOCTH, HHTEpEca K UCCIIeI0BATENbCKON AeATEIbHOCTH.
Dopmuposanue Kyibmypot 300p06bs U IMOUUOHATLHO20 O1AZONOAYUUA:

— OCO3HaHHUC ICHHOCTHU 0e301acHOTO 06pa3a KN3HH B COBPEMCHHOM TEXHOJIOTHYECKOM MUPE,
Ba’>XHOCTH IIPpaBHJI Oe3omacHOro IOBEACHM Ha TPAHCIIOPTE, HA A0POrax, € 3JICKTPUYCCKHUM U TCIIJIOBBIM
O60py,I[OBaHI/IeM B JOMAIIHUX YCIOBHUAX;

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

Tpyooeoe eéocnumanue:

— AKTHUBHOC Y4aCTUC B PCIICHUHU ITPAKTHYICCKUX 3a4aY (B paMKax CEMbHU, IIKOJIbI, TOPOJa, Kpaﬂ)
TEXHOJIOTUUYECKOM M COLMAJIbHOM HaIIpaBJICHHOCTH, Tpe6y1011mx B TOM 4YHUCJIC U (1)I/I3I/I‘IGCKI/IX 3H8.HPII>1;

— HHTEepec K MPaKTUYECKOMY H3Yy4EHHUIO Mpodecchil, CBA3aHHBIX C (PU3UKOM.
JKonozuueckoe 6ocnumanue:

— OpHUCHTAUHA Ha IPUMCHCHUC (1)I/ISI/I‘IGCKI/IX 3HAHMUH JJI1 peuiceHusd 3a1a4 B o0OmacTu OKp}I)KaI-OH_[eﬁ
CpCabl, INITAHUPOBAHUA IOCTYIIKOB U OIICHKU X BO3MOXKHbBIX MOCJIEACTBUN IJI OKPY)KaIOL[Ieﬁ CpCabl,

— OCO3HaHHEe TI00ATBHOTO XapakTepa SKOJIOTHYECKHX MPOOIEM U IMyTel WX pelieHusl.
Aoanmauusa o0yuarouie2oca K U3MeHAIUWUMCA YCA0GUAM COUYUATLHOU U RPUPOOHOIL CPEOblL:

— TOTPeOHOCTH BO B3aUMO/ICHCTBUY MPH BBIMOJIHEHUN UCCIICIOBAaHUNA U MMPOEKTOB (DPHU3HUECKOI

HaIMpPaBJICHHOCTH, OTKPBITOCTh OTBITY ¥ 3HAHUSM JAPYTUX;

— IIOBBIIICHUC YPOBHHA CBOEH KOMIIETEHTHOCTH qepe3 MPAKTUYCCKYIO JACATCIBbHOCTD,



— TOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHH, B TOM UuCIie (OPMYIUPOBATH UJICH, TIOHATHS,

TUTNOTE3bl 0 (PU3NYECKUX OOBEKTaX U SBICHUSIX;
— O0CO3HaHHE JePUIMTOB COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;
— IUJIAHUPOBAHUE CBOETO PA3BUTHS B MPHOOPETEHUH HOBBIX (DM3MUECKUX 3HAHMIA,

— CTPEMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3AUMOCBA3U ITPUPOILI, O6HI€CTB3, U 5KOHOMUKH, B TOM

YHUCJIE C UCTIOIB30BAHUEM (PU3HUECKUX 3HAHUM;
— OIICHKA CBOUX JICHCTBUH C yUETOM BIIMSIHUSI Ha OKPY)KAIOLYIO CPEY, BOBMOXKHBIX ITI00AIBHBIX
HOCJIEACTBUH.

METAIIPEMETHBIE PE3YJIBTATHI

YHuBepcaabHbIE TO3HABATEIIbHBIC ICHCTBUSA

Ba3zoevie nocuueckue oeiicmeus:
— BBISBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MMPU3HAKN 0OBHEKTOB (SIBJICHUN);
— YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIAaCCU(PUKAIIUNHA, OCHOBAHUS JJIs1 000OIIECHHS U CPAaBHEHUS,;

— BBISBJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUNS B pacCMaTpUBaeMbIX (paKTax, TaHHBIX U HAOIIOACHUSX,

OTHOCIIINUXCA K (1)I/I3I/I'-IGCKI/IM SIBJICHUSIM,

— BBIABJIATH IPUYUHHO-CICACTBECHHBIC CBA3H ITPU U3YUYCHUN (1)I/ISI/I‘-IeCKI/IX SIBIICHUH 1 MponeccCoB;,
ACIAaTh BIBOABI C UCIIOJIB30BAHUEM JCAYKTUBHBIX U MHIYKTUBHBIX YMOBaKqueHHﬁ, BBIJIBUT'aTh
THUITIOTE3bI O B3AMMOCBA34IX q)HSH‘IeCKI/IX BCJIIMYHH,

— CaMOCTOSITEIHLHO BRIOMPATh CIIOCOO pemeHus yaeOHoM pu3nyueckoit 3a1aun (CpaBHEHHE HECKOJIBKUX
BapHaHTOB PEIICHHsI, BEIOOP HanOoJ1ee MOIXOIAIIET0 ¢ YIETOM CaMOCTOSATEIBHO BBIICTICHHBIX
KpUTEPHUEB).

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

— HPOBOIAUTDH IO CAMOCTOATCIIbHO COCTABJICHHOMY IIJIAHY OIIBIT, HECJIOKHBIN (bl/ISI/ILIeCKI/Iﬁ
OKCIICPUMCHT, HEOO0JIBIIIOE HCCIICIOBAaHUC (bH?)H‘ICCKOFO SIBJICHUS,

— OIICHHMBATb Ha IPUMCHUMOCTb H JOCTOBCPHOCTD HH(bOpMaL[HIO, MOJIYYCHHYIO B XO€ UCCIICAOBAHUA
WA OKCIICPUMCHTA,

— CaMOCTOATCJIIbBHO (I)OpMy.]'II/IPOBaTB O606H.[€HI/I$I " BBIBO/JIbI IIO PE3YyJIbTaTaM HpOBCI[éHHOFO
Ha6J'IIOI[eHI/IH, OIIbITa, UCCIICAOBAHUAA,

— IIPOTHO3UPOBATH BO3MOKHOC JalIbHEHIIIee Pa3sBUTUC (1)H3H‘ICCKI/IX MponeCcCoOB, a TAKKC BbIAIBUT'ATb
MMpEAIIOJIOKCHUA 00 ux PAa3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAaX.

Paboma c unghopmayuei:

— TPUMEHSTH PA3JIMYHbIE METO/Ibl, HHCTPYMEHTBI U 3alpOChl IIPH MOUCKE U 0TOOpe MHPOPMALIUH UITH
JAHHBIX C YYETOM MPEUIOKEHHON yueOHOH (pU3nuecKoi 3a1auu;

— AHAJIM3UPOBATH, CUCTCMATU3UPOBATH U UHTCPIPECTUPOBATH I/IH(I)OpMaI_II/IIO Pa3JINYHBIX BUIOB U q)OpM
MMpEACTaBJICHUS,

— CaMOCTOSITENIHO BBIOMPATh ONTHUMAIIbHYIO (GOpPMY MpeACTaBICHUs HHPOPMALIUU U WILTIOCTPUPOBATh
pelaemMble 3a/1a41 HECJIOKHBIMU CXEeMaMH, AMarpaMMaMu, HHOM rpaduKoi u X KOMOMHALIUSAMH.



YHuBepcanbHble KOMMYHUKATHUBHbBIC IEHCTBUSA

Obwenue:

— B X0Jie 00CY)XKJIeHHs y4eOHOTO MaTepuaa, pe3yabTaToB JJa0OpaTOPHBIX pabOT U MPOEKTOB 33/1aBaTh
BOIPOCHI TI0 CYIIECTBY 0OCYXIaeMOW TEeMbI M BbICKa3bIBaTh WUJICH, HAIICIICHHBIC HA PEIICHUE 3a/1a49l U
nojiep kanue 0J1aroxenaTeTbHOCTH OOLCHHUS;

— COIIOCTAaBJIATH CBOH CYKIACHUA C CYXKICHUAMU APYIrux YHaCTHUKOB AWajIora, 06Hap}I)KI/IBaTI)
pa3IM4Me U CXOJICTBO MO3ULIMIA;

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

— MYOJIMYHO MPEJICTABIATH PE3YAbTATHI BHIIOJIHEHHOTO (DU3MYECKOTO OMBITA (IKCIIEPUMEHTA,

HCCTIEIOBAHUS, TIPOEKTA).
Coemecmnasn oesasmenbHOCHb (COMPYOHUUECMB0):

— TOHUMATh U UCTIOIH30BATh MPEUMYIIIECTBA KOMAaHTHON ¥ HHAUBUIYATHHOM paOOTHI IPU PEIICHUN
KOHKPETHOM (pr3nyecKoi mpoOiemsl;

— TMPUHUMATH [EJIU COBMECTHOM JCSITEIHPHOCTH, OPTaHU30BBIBATH JIEHCTBHSI 1O €€ JOCTUKEHUIO:
pacrmpenensaTh poJii, 00CYXIaTh MPOIECCHl M Pe3yIbTaThl COBMECTHOU pabOThI; 000011aTh MHEHUS
HECKOJIBKUX JTIOACH;

— BBITIOJIHATH CBOKO 4aCTh pa6OTI)I, JOCTHUTasA KAUECTBCHHOI'O pE3YyJIbTaTa M0 CBOEMY HAIIPABJIICHUIO U
KOOPAUHUPYSA CBOU )IGI\/’ICTBI/IX C APpYruMH YICHAMM KOMaHbI;

— OII€CHUBATh Ka4€CTBO CBOCTO BKJIaJaa B 06H_[I/II71 IMPOAYKT I10 KPUTECPHUAM, CaAaMOCTOATCIIBHO

chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMO/IEHCTBUSI.

YHuBepcaabHbIE PErYISTUBHBIE ACHCTBUS

Camoopzanmauuﬂ:

— BBISIBJISATH IPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYaIIUSIX, TPEOYIONTUX JIJIs1 PEIICHUS (HU3HICCKIX
3HAHWI;

— OPUEHTUPOBATHCS B PA3JIMYHBIX MMOJX0AaX MPUHATHUS PELICHUN (MHIUBUAYAIbHOE, IPUHSATHE
pELIeHUs B IPYIIIE, IPUHATHE PEIICHUH TPYIIOii);

— CaMOCTOSITENIBHO COCTABIATH aJITOPUTM pelieHus (GU3HMUeCKOM 3a1a4y WK TJIaHA UCCIIEA0BAHUS C
y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTUPOBATh MpeAiaraeMble
BapUAHTHI PELICHUII;

— Jenath BIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIlICHHE.
Camoxonmponw (pehnexcusn):
— JIaBaTh aJIEKBATHYIO OLIEHKY CUTYAI[MH U Mpe/jiaraTh IiaH e€ U3MEHEeHHUS,

— OOBSCHATH NPUUUHBI IOCTHKEHUS (HETOCTHKEHUS) pe3yIbTaTOB AESTEIbHOCTH, 1aBaTh OLICHKY
NPUOOPETEHHOMY OTIBITY;

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

— OLICHHUBATb COOTBCTCTBUEC PE3YyJibTaTa LICIIN U YCIIOBUAM.

3M014u0HaJleblﬁ UHmMeN1eKm:



— CTaBUTh ce0sl HA MECTO JIPYroro 4eslIoBeKa B XOJI€ CIIOPA MIIN JIUC KyCCHU Ha HAY4HYIO TEMY,

IOHUMATb MOTUBBI, HAMCPCHHA U JIOTUKY APYyroro.
Ilpunamue ceoa u opyzux:

— TPU3HABaTh CBOE MPABO HA OIIUOKY MPH pelIeHUH (PU3NYECKHX 3a/1a4 WIH B YTBEPXKICHUSAX HA
Hay4HbIE TEMBI U TAKOE K€ IIPAaBO APYrOro.

HNPEJIMETHBIE PE3YJIbTATHI

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

— WCIOJIb30BaTh NMOHATHUS: (PU3HUECKUE ¥ XUMHUCCKUE SBJICHUS; HAOIIOICHUE, SKCIICPUMEHT, MOJICTTb,
TUTIOTEe3a; SAMHUIIB (PU3HMYSCKUX BEITUYHH; aTOM, MOJICKYJIa, arperaTHbIe COCTOSIHUS BEIIECTBA
(TBEpHOE, )KUAKOE, Ta3000pa3HOE); MEXaHNYECKOE JIBMKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE,
MPSIMOJTMHENHOE), TPACKTOPHUSI, pAaBHOJACHCTBYIONIas cuil, nedopmarus (yrpyras, maacTUHIecKas),
HEBECOMOCTb, COOOIIAIOLIUECS COCY/IBI;

— pasnuuaTh sBieHus (U y3us; TETUIOBOE ABMKEHUE YaCTHI] BEIIECTBA; PABHOMEPHOE JIBUKEHUE;
HEPaBHOMEPHOE JBIKCHUE; MHEPIIMS; B3aUMOJICHCTBUE TEJT; PABHOBECUE TBEPABIX TEN C 3aKPETVIEHHON
OCBIO BpallleHUs; TIepeiada JaBIeHUs TBEPIBIMH TeJIaMHU, KUJKOCTSIMH U ra3aMu; aTMochepHOe
JaBJICHUE; TIJIAaBAHUE TEJI; IPEBPAIICHHIS MEXaHUUECKOM YHEPTHH) TI0 OMMCAHUIO X XapaKTEPHBIX

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

— Ppacro3HaBaTh NPOSIBIICHUE U3YUYECHHBIX (DU3MUECKHX SBICHUN B OKPYXKAIOIIEM MHPE, B TOM YHCIIE
(dbu3nveckre sIBICHUS B IPUPO/IE: IPUMEPBI IBHKCHHUS C PA3IMYHBIMU CKOPOCTSIMHU B )KUBOW U HEXKHBOMH
MIPHUPOJIC; NCWCTBUE CHUIIBI TPEHHSI B IPUPOJIE U TEXHHUKE; BIUSHIE aTMOC(HEPHOTO JaBIICHUS Ha )KUBOU
OpraHu3M; TUTaBaHHUE PHIO; PHIYAry B TEJIC YEJIOBEKa; IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 33/1a49y B
y4eOHYI0, BBIJICTISITh CYIIECTBEHHBIC CBOMCTBA/MIPU3HAKHA (DPU3HYECKHUX SBICHUI;

— ONMCHIBATh U3yYCHHbIEC CBOICTBA Tell U (PU3UUECKUE SABJICHUS, UCIIONb3YyA (PU3NUecKre BETUIHHbI
(macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEIHAS CKOPOCTh, CHIIa YIIPYrOCTH, CUIIa
TSKECTH, BEC TeJa, CUJIa TPeHHUs, JaBjieHue (TBEPIOTro Tena, KUIKOCTH, ra3a), BhITAIKUBAIOLIAs CHIIA,
MexaHuyeckas paboTa, MOIIHOCTb, IJIEUO CHJIbl, MOMEHT CHJIbI, KO3()(PULIMEHT MOJIE3HOTO IEHCTBUS
MEXaHHU3MOB, KHHETUYECKasl ¥ TIOTEHIMANIbHAS SHEPTHs); IPU OMUCAHUU IPABUIBHO TPAKTOBATh (hr3u-
YECKHUIl CMBICI HCTIOIb3YEMBIX BEIMUUH, MX 0003HAUYEHUS U €AMHULIBI (PU3NUECKUX BEIHUMH, HAXOAUTh
(bopMyIbl, CBS3BIBAIOIINE JaHHYIO (PU3MUYECKYIO BETUUHUHY C IPYTUMH BETUYMHAMHU, CTPOUTH IpauKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYUMH;

— XapaKTepHu30BaTh CBOKWCTBA Tel, (PU3NYECKUE SBICHUS U IIPOLECCHI, NCIIOIb3Ys MPaBUIIA CIIOKEHUS
cui1 (B/10JIb OJJTHOM MpsiMOi), 3aKkoH ['yka, 3akoH [lackais, 3akoH ApxuMe/a, PaBUIIO0 PAaBHOBECHS
pblyara (6s10Ka), «30J0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTUH; IPU 3TOM
J1aBaTh CIIOBECHYIO (POPMYIHUPOBKY 3aKOHA U 3aMCHIBATh €r0 MAaTEMaTUYECKOEe BhIPAKEHHE;

— OOBSCHATH PU3NUECKUE SIBICHUS, MPOLIECCHl U CBOMCTBA Tel, B TOM YHCIE U B KOHTEKCTE
CUTYyalMil IPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUUYNHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH
oOBbsicHeHue U3 1—2 JTOTUYECKUX 1IaroB ¢ OMopoil Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NUYECKUX SBICHU,
($U3NYECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

— peuiaTtb paCLIéTHLIC 3aga4u B 1—2 I[eP'ICTBI/IH, HCIIOJIb3Yyd 3aKOHBI U (I)OpMy.TIBI, CBA3BIBAIOIINUC
(I)I/I3I/ILICCKI/IC BCJIMYMHBI: HA OCHOBC aHaJIn3a yYCJIOBHA 3aav4u 3alIUCbIBATh KPATKOC YCJIOBUC, IO/ -

CTaBIATH (PU3MUECKUE BETMUUHBI B (GOPMYIIBI i TPOBOIUTH PACUYEThl, HAXOIUTH CIIPABOYHBIC JaHHBIE,



HGOGXO,Z[I/IMBIC U pCIICHUA 3a/ia4, OICHUBATL PCATTUCTUIHOCTD HOJIy‘-IGHHOﬁ (I)PI3PI‘I€CKOI>'I BCIINYUHBI,

— pacmno3HaBaTh MPOOIEMbI, KOTOPbIE MOKHO PELIUTh PU MOMOIIH (PU3HMUECKHX METOJ0B; B OMTUCAHUU
HCCIIEIOBAHUS BBLIEISITH IPOBEPSEMOE MIPEATION0KEHHE (TUIIOTESY), pa3jinyaTh U HHTEPIPETUPOBATD
MIOJTyYCHHBIH Pe3yNbTaT, HAXOAUTH OUIMOKU B XOJIE OIBITA, JIENIATh BHIBOJIBI IO €0 PEe3yiIbTaTaM;

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

HUSI, 3aIACHIBATH XOJI OTIBITA ¥ (POPMYIHPOBATH BBIBOJIBI;

— BBIIIOJHATH IIPAMBIC U3MCPCHUA paCCTOAHNA, BDEMCHH, MACChI TCJIa, 06”béMa, CUJIBI 1 TEMIICPATYPhI
C MCIIOJIb30BAaHUEM aHAJIOTOBBIX M U(POBBIX MPHUOOPOB; 3aMUCHIBATH TIOKA3aHUS IIPUOOPOB C yUETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUH;

— MPOBOAMTH UCCIIEIOBAHUE 3aBUCUMOCTHU OJTHOM (PM3NUECKON BETMUMHBI OT IPYroi ¢
HCI0JIb30BAHMEM 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 IUIOIIAIN COIPUKOCHOBEHUS TEJ; CHJIBI YIIPYTOCTH OT YAJIUHEHHUS
MPYKUHBI; BHITAIKMBAIOIIEH CUIIBI OT 00BbEMA MOTPYKEHHOM YacTH Teja U OT MJIOTHOCTHU KHUJIKOCTH, €€
HE3aBHCHUMOCTH OT IUNIOTHOCTH TeJla, OT INTyOMHBI, Ha KOTOPYIO MTOTPYXKEHO TeJIO; YCIOBUM TIaBaHUs
T€J, YCIOBUM paBHOBECHUS pblyara 1 0JIOKOB); y4aCTBOBATh B INIAHUPOBAHUHU Y4EOHOTO UCCIIEIOBAHMUS,
coOuparh YCTaHOBKY M BBIIIOJIHITH U3MEPEHUS, CIe1ys MPEI0KEHHOMY TUIaHy, (PUKCUPOBATH
Pe3yJbTaThl MOJIY4E€HHOMN 3aBUCUMOCTH (PU3MUYECKUX BETMYHMH B BUJIE TIPEIOKEHHBIX TaOIUI U

rpaduKoB, 1enaTh BBIBOJIBI [0 pe3yJbTaTaM HCCIeOBaHMUS;

— MPOBOAUTH KOCBEHHbIE U3MEpeHUs (U3NUECKUX BETMYHH (IUIOTHOCTD BEIIECTBA KUIKOCTH U
TBEPIOTO TEJNa; CHJIa TPEHUS CKOJIbKEHUS; TaBJICHHE BO3/IyXa; BHITAJIKUBAIOIIAs CHIIA, IEHCTBYIOIAs Ha
MOTPYKEHHOE B KUAKOCTh TEJI0; KOIPPUIIMEHT MOJIE3HOTO ACHCTBUS MPOCTHIX MEXAHU3MOB), CIIEys
MpeI0KEHHOM UHCTPYKIUU: MIPU BBIOJHEHUHN U3MEPEHUN COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY

Y BBIUUCIISATH 3HAUEHHUE UICKOMOU BEJIMYKHBI,
— coOmoaaTh NpaBuiia TEXHUKH 0€30IMaCHOCTH MpH paboTe ¢ 1abopaTopHbIM 000PYIOBAHHUEM;

— yKa3bIBaTh MPUHLIHUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI, TEPMOMETP,
JTMHAMOMETP, COOOIIAOIIUECS COCY/Ibl, OAPOMETP, phIUar, MOIBUKHBIN U HETIOABKHBIN 010K, Ha-

KJIOHHAas IIJIOCKOCTDb,

— XdpPaKTCPHU30BaATb IIPUHIUIIbI HeﬁCTBHH N3YYCHHBIX HpI/I60pOB N TCXHHUYCCKHUX yCTpOﬁCTB C OHOpOfI
Ha UX OIIMCaHUuA (B TOM 4HUCJIC: IOAIIMUITHUKH, YCTpOﬁCTBO BOJOIIPpOBOAA, FI/II[paBJ'II/I‘leCKI/Iﬁ IIpecCc,
MaHOMETP, BBICOTOMED, HOpIHHCBOfI HacocC, apeOMeTp), HCIIOJIB3YA 3HAHUS O CBOMCTBax (I)I/ISI/I‘ICCKI/IX
SIBJICHUMN U HeO6XOI[I/IMbI€ (I)I/I?»I/IIICCKI/IG 3aKOHbI U 3aKOHOMCPHOCTH;

— TPHUBOJUTH MPUMEPHI / HAXOAUTH WH(HOPMAIIHIO O MIPUMEPAX MPAKTUIECKOTO UCTIOIb30BAHUS
(bu3nuecKrX 3HaAHUI B MOBCEIHEBHOMN KHU3HU 715 0OecTieueHus: 6€30MacHOCTH P 0OpaIeHu! ¢
npubopaMu U TEXHUYECKHUMH YCTPOICTBaAMU, COXPAHEHHUS 3/I0POBbS U COOIIOICHUS HOPM
9KOJIOTUYECKOIO MOBEJICHUS 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 UMCIOIIIUXCH 3HAHUM U HYTCM CpaBHCHU 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, pecypchl ceTh MIHTepHeT; BiaaeTh NpuéMaMH KOH-



CIIEKTUPOBAHUS TEKCTA, MIPeoOpa3oBaHus HHPOPMAITUN U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

— co3J1aBaTh COOCTBEHHbIE KPAaTKHE MMCHbMEHHBIEC U YCTHBIE COOOIIECHHS HA OCHOBE 2—3 MCTOYHUKOB
nHpopManuu GU3NIECKOTO COACPKAHM, B TOM YUCIIE TTyOJIUYHO JIeJIaTh KPaTKUe COOOIICHUS O
pe3yibTaTax MpOeKTOB WM y4eOHBIX UCCIIEJOBAHUM; IPH 3TOM I'PAaMOTHO HCIIOJIb30BaTh M3y ECHHBIH

MOHATUHHBIN anmnapar Kypca (U3MKH, COMIPOBOXKAATH BBICTYIUICHUE MPE3EHTALINCH;

— TIPY BBITIOJIHEHUH YY€OHBIX MPOEKTOB U UCCIEAOBAHUI pacpeesisiTh 003aHHOCTH B TPYIIIE B
COOTBETCTBHUH C MMOCTABICHHBIMU 33/1a4aMH, CIEAUTH 3a BBIIIOJIHEHUEM IUIaHA JICVCTBUM, aICKBATHO
OIIEHUBATh COOCTBEHHBIHN BKJIA]] B ACSITEIILHOCTD IPYIIIBI; BRICTPAUBaTh KOMMYHHUKATHBHOE
B3aMMOJICHCTBHE, YUUTHIBASI MHEHHE OKPYXKAIOIINX.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HammeHoBaHue KouanyecTBo yacos Jara Buasl gesitesibHOCTH Bunsl, popmsl DyekTpoHHbIe (LU} POBBIE) 00pa3oBaTeIbHbIE

/1 | pasgesioB H TeM H3yYeHHsT KOHTPOJIsI pecypcsl
IporpaMMel BCEro | KOHTPOJIbHbIE | MPAaKTHYECKHE

padoThI padoThI

Pazzen 1. ®u3nKa 1 €€ pPoJIb B MO3HAHAH OKPYIKAIOIEro Mupa

1.1. | ®u3uka — HAYKa 0 2 0 0 01.09.2022 | BrisiBiienue pa3nuunii Mex 1y GU3HIECKUMHI 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, JICKTPUIECKUX, MATHUTHBIX H CBETOBBIX; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
HaGumonenue u onucanue GU3NIECKUX SBICHHUII; 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 eHbI JeIeHHs LIKAIbI HK3MEPHTEIBLHOTO IPHGOopa; VerHbIi ompoc; http://school-collection.edu.ru http://fcior.edu.ru
16.09.2022 nabopaTopHast 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 | moyeMy OCTaHABJIMBAETCS ABHIKYIIEECS 10 TOPH3OHTAIBHON naboparopHas http://www.fizika.ru http://college.ru/fizika/
MOBEPXHOCTH TEJI0;— MMOYEMY B KapKyI0 MOroy B CBETJION OJekKae pa6ora Ne2; http://www.school.mipt.ru http://kvant.mccme.ru/
HpOoXJIaJHel, yeM B TEMHOIA; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
TIpeanoxenue crioco00B MPOBEPKH MHITOTES; http://www.all-fizika.com/
TIpoBeaeHue ucciae0BaHU 110 IPOBEPKE KAKOH JINOO IMITOTE3HI, http://interneturok.ru/ru
HanpuMep: JaJbHOCTb MOJETA IAPUKA, TYIIEHHOrO TOPU30HTAIBHO, TEM http://elkin52.narod.ru/ http://www.all-fizika.com/
Gosplie, 4eM OOJIblIe BHICOTA MyCKa;
Tloctpoenue mpocreimmx Mojeneit pusnueckux sBaeHUi (B BUaIe
PHCYHKOB HJIM CXEM ), HAPUMeED MaJACHHE NPEAMETa; PSIMOIMHEHHOES
pacrnpocTpaHeHUE CBETa;

HUroro mo pazgeiny 6

Paznen 2. llepBoHaYaIbHbIe CBEAEHHUsI 0 CTPOEHUH BeleCTBA

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

30.09.2022 | aTOMHO-MOJIEKYJISIPHOM CTPOEHUH BELIECTBA: OMBITHI C PACTBOPEHHEM http://www.fizika.ru http://college.ru/fizika/
Pas3IMYHBIX BELIECTB B BOJIE; http://www.school.mipt.ru http://kvant.mccme.ru/
OueHKa pa3MepoB aTOMOB U MOJIEKYJI C HCTIOIb30BaHueM (ororpadui, http://www.e-science.ru/physics http://nano-edu.ulsu.ru
MOJy4EHHBIX Ha aTOMHOM CHJIOBOM MUKpockone (ACM); http://www.all-fizika.com/
OmnpeneseHne 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 ABH)XCHUS M SIBIICHUS VerHbiit onpoc; http://school-collection.edu.ru http://fcior.edu.ru
B3aMMO/IeiiCTBHE YaCTHIL 07.10.2022 | auddysum; naboparopHas http://www.fizika.ru http://college.ru/fizika/
BelecTBa TIpoBeaeHne U 00BSCHEHNE ONBITOB 10 HAOIIOACHUIO TEILIOBOTO paGora Ne3; http://www.school.mipt.ru http://kvant.mccme.ru/

pAaCIIMPEHHUS ra30B; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
TIpoBeneHue 1 06BICHEHNE OMBITOB 10 00HAPYKEHHIO CHII http://www.all-fizika.com/
MOJICKYJISIPHOTO MPUTSKEHUS 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 UCIIOIb30BAHHEM IPOCTBIX MOJIEIICH ) OCHOBHBIX pa3iuuuii | YCTHBI ompoc; http://school-collection.edu.ru http://fcior.edu.ru
BelecTBa 14.10.2022 | B CTpOEHHH ra30B, KUAKOCTEH U TBEPIBIX TEIL; camocrosrenbHas | http://www.fizika.ru http://college.ru/fizika/
OOBsCHEHHE MaJIOH C)KMMAaEMOCTH XKUIKOCTEH 1 TBEPBIX Tell, bonbmoit | 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 H TEKYIECTH KHIKOCTH; http://www.all-fizika.com/
ITpoBeneHNE ONBITOB, JOKA3BIBAIOIINX, YTO B TBEPIOM COCTOSTHUHU BOJIBI http://interneturok.ru/ru
YaCTHIbl HAXOJAATCS B CPEJTHEM JlaJbllle APYT OT Apyra (IJIOTHOCTh http:/felkin52.narod.ru/ http://www.all-fizika.com/
MEHBIIIE), 4eM B XKUIKOM;
VcTaHOBIIEHHE B3aHMOCBSI3H MEXKAY OCOOCHHOCTSIMHU arperaTHbIX
COCTOSIHHIT BO/IBI M CYILIIECTBOBAHUEM BOAHBIX OpraHu3mMoB (MC —
6uonorus, reorpadus);
Htoro no pazaery 5
Paznen 3. /IBuzkeHne H B3aUMo/ieilicTBHE TeJl
3.1. | Mexanuueckoe 3 0 17.10.2022 | HccnenoBaHie paBHOMEPHOTO JIBHIKEHHUS U OIIPEIEIICHHE €ro VeTHBIi ompoc; http://school-collection.edu.ru http://fcior.edu.ru
JABMKEHHE 03.11.2022 | npu3HaKoB; nabopartopHas http://www.fizika.ru http://college.ru/fizika/
Ha6uoieHne HepaBHOMEPHOT'O ABHIKEHUS M OTIpeJIelICHUe ero oTiau4uil | pabora Ned; http://www.school.mipt.ru http://kvant.mccme.ru/
OT PaBHOMEPHOTO JABHKEHHS; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
Pemenne 3an1a4 Ha onpeneIeHHe MyTH, CKOPOCTH U BpEMEHH http://www.all-fizika.com/
PaBHOMEPHOT'O JIBHIKEHHS; http://interneturok.ru/ru
Ananmn3 rpa)MKoB 3aBHCUMOCTH ITyTH U CKOPOCTH OT BPEMECHH; http://elkin52.narod.ru/ http://www.all-fizika.com/
3.2. | Wnepuus, macca, 4 1 07.11.2022 | OGbsicHeHHE M IPOTHO3MPOBAHHUE SIBICHHUI, 00yCIIOBICHHBIX HHEpLMeH, | YCTHBI onpoc; http://school-collection.edu.ru http://fcior.edu.ru

MJIOTHOCTH

18.11.2022

HAIpHUMeEp: YTO IPOUCXOAUT MPH TOPMOKEHHH HIIH PE3KOM MaHEBpPE
aBTOMOOHIIS, TI0YEMY HEBO3MOKHO MIHOBEHHO NPEKPATUTDH ABUKEHHE
Ha BEJIOCHIIE/IE UJIM CAMOKATe U T. 11.;

TIpoBeaeHMe U aHAIN3 ONBITOB, AEMOHCTPUPYIOIINX H3MCHEHUE
CKOPOCTH JIBUKEHHS TeJla B pe3ysibTare AeHCTBHS Ha HEroO APYrHX Tell,
Perrenue 3a1a4 Ha ONpeeIeHHE MACChI TeJIa, ero 06bEMa 1 MIOTHOCTH;
TIpoBeaeHMe 1 aHAIN3 ONBITOB, AEMOHCTPUPYIOIINX 3aBUCHMOCTh
HM3MEHEHHsI CKOPOCTH TeJjla OT €r0 MacChl IIPH B3aMMOJIEH CTBUHU TeL.
V3MepeHre MacChl TeJia pas3inuHbIMU CII0CO0aMH;

Onpe/iesieHne 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 | Usy4eHue B3aMMOACHCTBHS KaK IPHYNHBI NU3MEHEHHSI CKOPOCTH Tela VYeruslit onpoc; http://school-collection.edu.ru http://fcior.edu.ru
20.01.2023 | nim ero nepopmanuu; 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/
Mojiesiel, B KOTOPBIX BBOJMTCS MOHATHE U H300pakeHUe CHIIBI; nabopaTopHas http://www.e-science.ru/physics http://nano-edu.ulsu.ru
Nzydenne cuisl ynpyrocru. MccnenoBanue 3aBHCHMOCTH CHIIBI pabora Ne7; http://www.all-fizika.com/
YNPYTOCTH OT YJUIMHEHHS PE3MHOBOIO ITHYPA MM TIPYXKUHBI(C KOHTPOJIbHAs http://interneturok.ru/ru
MOCTpOeHHEM rpaduka); pabora Ne2; http:/felkin52.narod.ru/ http://www.all-fizika.com/
AHanu3 NpakTHYeCKUX CUTYALHil, B KOTOPBIX IIPOSIBISIETCS eHicTBHE
CHIIBI YIIPYTOCTH (YIPYTOCTh Msi4a, KPOCCOBOK, BETOK JepeBa U Ap. );
AHanu3 NpakTHYeCKNUX CUTYALHil, B KOTOPBIX IIPOSIBISIETCS AeficTBHE
CHJIBI YIIPYTOCTH (YIPYTOCTh Msi4a, KPOCCOBOK, BETOK JiepeBa U Ap. );
AHanu3 cuTyaruii, CBSI3aHHbIX C sABIeHHeM TAroTeHns.. OObsiCcHeHnEe
OpOUTAIBHOTO ABMKEHHUS IUIAHET C HUCIONB30BAHHEM SIBICHUS
TArOTeHHs U 3akoHa nHepunu (MC — acTpoHOMHS).;
M3mepeHne Beca Tela ¢ IOMOIbI0 JiuHaMoMmeTpa. OG0CHOBaHHE 5TOr0
crocoba u3MepeHus;
AHanu3 1 MOJEINPOBAHUE ABJICHHS HEBECOMOCTH;
DKCNEPUMEHTAIBHOE ITOIYYCHHUE TIPABHUIIA CIIOKESHUS CHII,
HAIPABJICHHBIX BOJIb OAHON NpsiMoil. Onpe/ieleHNe BETNUHHbI
paBHOACHCTBYIOIEH CHIT;
V3ydeHne CUIIbl TPEHUSI CKOJIBKEHHS U CHIIBI TPEHHS [OKOS;
HccnenoBanne 3aBHCHMOCTH CHIIBI TPEHHS OT Beca Tella M CBOHCTB
TPYLIHXCS TOBEPXHOCTEIH;
PenureHne 3a/1a4 ¢ HCHOJIb30BAHUEM (OPMYJI TS pac4ETa CHIIbI TSKECTH,
CHJIBI YIPYTOCTH, CHIIBI TPSHHS;
HWroro mo pasneiy 21
Paznen 4. laBjieHHe TBEPABIX TeJI, ;KHAKOCTeil H ra3oB
4.1. | DaBaenue. Iepexaua 3 0 23.01.2023 | Auanu3 1 0OBSICHEHHE OIBITOB U IIPAKTHYECKUX CUTYalHii, B KOTOPBIX VYcrusiii onpoc; http://school-collection.edu.ru http://fcior.edu.ru
JNaBJIeHUsT TBEPIBIMH 31.01.2023 | nposiBisieTcs cuia AaBIeHHs 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 V3y4yeHune 3aBUCUMOCTH JIaBJIEHHs I'a3a OT 00bEMA M TEMIIEPATYPBI; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
W3ydyenue ocobeHHOCTEN Nepeadn JaBIeHus TBEPABIMU TENAMH, http://www.all-fizika.com/
JKHIKOCTSMHU U Ta3aMu. OGOCHOBaHUE PE3YJIbTATOB 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 L1y OHHBI Verubiit onpoc; http://school-collection.edu.ru http://fcior.edu.ru
24.02.2023 | morpy»eHHus U MIOTHOCTH KM IKOCTH; KOHTPOJIbHAS http://www.fizika.ru http://college.ru/fizika/
Ha6uoenne u 00bsICHEHHE THIPOCTATHYECKOrO MapagoKca Ha OCHOBe | pabGora 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/
Perrenue 3a1au Ha pacyéT AABJICHUS KUIAKOCTH; http://interneturok.ru/ru
OOBbsiCHEHHE IPUHIIUTIA JSHCTBUS THAPABINYECKOTO TIpecca; http://elkin52.narod.ru/ http://www.all-fizika.com/
AHanu3 1 00bICHEHNE NPAKTHYECKUX CHTYALUH, IEMOHCTPHPY FOLIUX
MPOsIBIICHHE JaBJICHUs KU IKOCTH M 3aKoHa [lackais, Hanpumep
TIPOIIECCOB B OpraHU3Me MpH IIy0okoBoAHOM HEIpsHUE (MC —
Ouomnorus);
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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 | AHanu3 1 00BbSCHEHHE ONBITOB M MPAKTUYECKUX CUTYaLHH, CBA3aHHBIX 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 uiu e€ OTCyTCTBHS Ha Apyrux mianerax u Jlyne (MC — http://www.all-fizika.com/
reorpadus, aCTpPOHOMHUS); http://interneturok.ru/ru
OOBsicHEHHE U3MEHEHH S IIOTHOCTH aTMOC(hephl C BBICOTOI http:/felkin52.narod.ru/ http://www.all-fizika.com/
3aBHCHMOCTH aTMOC()EPHOTO JABJICHHS OT BBICOTHI;
Pemenue 3anau Ha pacuér aTMocepHOro 1aBIeHUS;
N3yuenue ycrpoiicTBa GapoMeTpa 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
ra3a Ha NorpyxkénHoe B 19.04.2023 | morpy»8HHOE B HUX TEJIO; nabopartopHas http://www.fizika.ru http://college.ru/fizika/
HHX TeJI0 OnpeenieHre BBITAIKHBAIOIIEH CHIIBI, IEHCTBYOLICH Ha TEJIO, pa6ora 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
ITpoBesieHHE U 0OCYKICHHE ONBITOB, AEMOHCTPUPYIOIIUX 3aBUCUMOCTE | pabora Ned; http://www.all-fizika.com/
BBITQJIKUBAIOLIEH CHIIBI, A€M CTBYIONIEH Ha TEJIO B KUAKOCTH, OT 00BEMa http://interneturok.ru/ru
Morpy»EHHOMN B XKUAKOCTb YAaCTH TeJIa M OT MJIOTHOCTH XKHUAKOCTH; http:/felkin52.narod.ru/ http://www.all-fizika.com/
VccnenoBanne 3aBHCHMOCTH Beca TeJja B BOJIE OT 00bEMa morpykEHHO#
B XKHIKOCTb YaCTH TeJa;
Pewrenue 3a1a4 Ha IPUMEHEHHE 3aKOHA APXHMe/Ia H yCIOBHS UIAaBAHHsI
Te;
Hroro no pazneny 21
Paznen 5. Pa6ora nu MomHOCTh. DHeprus
5.1. | PaGora u MOLIHOCTH 3 20.04.2023 | DkcnepuMeHTaIbHOE ONPE/EIEHHE MEXaHNYECKOH pabOoThl CHIIbI VYcrusiii onpoc; http://school-collection.edu.ru http://fcior.edu.ru
27.04.2023 | msokecTH npu NaJEHUH TeJla U CUIIbI TPEHUS TIPH PABHOMEPHOM http://www.fizika.ru http://college.ru/fizika/
nepeMeIeHHH TeJla [0 TOPU30HTAIbHOI MOBEPXHOCTH; http://www.school.mipt.ru http://kvant.mccme.ru/
Pacuét MOIHOCTH, pa3BUBAEMOIi PHU MObEME MO JIECTHHUIIE; 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 CHIIE IPOCTHIX MEXAHU3MOB Ha IIPUMEpPE VYerublit onpoc; http://school-collection.edu.ru http://fcior.edu.ru
13.05.2023 | pbluara, mOABMKHOIO ¥ HEMOABHIKHOIO OJIOKOB, HAKJIIOHHOM IJIOCKOCTH; | jJaGoparopHas http://www.fizika.ru http://college.ru/fizika/
HccnenoBanue ycloBUsi pABHOBECHS pblyara; pa6ora Ne9; http://www.school.mipt.ru http://kvant.mccme.ru/
OOHapyKeHHe CBOMCTB MPOCTHIX MEXAHU3MOB B Pa3JIMYHBIX naboparopHas 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. | Mexanu4yeckasi 3Heprus | 4 19.06.2023 | DKcnepuMEHTaIBHOE ONPEICICHNE H3MCHEHU S KHHETHYECKON 1 VerHbiii onpoc; http://school-collection.edu.ru http://fcior.edu.ru
30.06.2023 | moreHUHMAaNbHOI SHEPIUK TeJa IPH €ro CKaThIBAHMH 110 HAKIOHHON naboparopHas http://www.fizika.ru http://college.ru/fizika/
ILIOCKOCTH; pabora Nell; http://www.school.mipt.ru http://kvant.mccme.ru/
@opMyIMPOBaHUE HA OCHOBE HCCIICOBAHUS 3aKOHA COXPAHCHHS KOHTPOJIbHAS http://www.e-science.ru/physics http://nano-edu.ulsu.ru
MEXaHUYECKOM SHEPTHH; pa6ora Ne5; http://www.all-fizika.com/
O6cysxaeHne rPaHULl TPIMEHHMOCTH 3aKOHA COXPAHEHHS SHEPIUH; http://interneturok.ru/ru
PeueHue 3a/1a4 ¢ HCIOIb30BaHUEM 3aKOHA COXPAHECHUSI SHEPIUH; http://felkin52.narod.ru/ http://www.all-fizika.com/
Hroro mo pasnemny: 12
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IHOYPOYHOE INTAHUPOBAHUE

YKUJIKOCTEN U TBEPIBIX
(KpHCTaJUIMYECKUX) Tell

Ne | Tema ypoka KoimuecTBo yacos Hara Buapsi,
n/n u3y4yeHusi | popMbI
BCEro | KOHTPOJIbHBIE | IPAKTHYECKHE
KOHTPOJIS
padoTsbI padoThI
1. | ®usuka -HayKa O IpUpPOJIE. 1 0 0 YcrTHbIH
OTIpOC;

2. | SBnenus npuposl. dusnueckue | 1 0 0 YcrTHbIiH
SIBIICHHSL. OTIpOC;

3. | ®usnuecKue BEIHUUHBI. 1 0 0 YcTHBIN
N3mepenue puznyeckux OIIpoc;
BennuuH. [lorpemnocts
n3MepeHuil. MexayHapoaHas
crcTeMa eIMHHII

4. | JIabopaTtopHas paboTa 1 0 1 JlabGopaTtopHas
Nel«Omnpenenenue 1eHbl paboTa;
TeTICHUS] U3MEPHUTEITHHOTO
npudopa»

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

6. | Onucanue GU3NIECKUX 1 0 0 YCTHBIN
SIBJIEHUH C IOMOIIBIO MOJIENEN 0IIpoc;

7. | ATOMBI U MOJICKYJIBI, UX 1 0 0 YCTHBIN
pa3Mepbl. ONbITHI, 0TIpOC;
JOKa3bIBAIOIINE JUCKPETHOE
CTpOEHHE BEIECTBA

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

9. | BpoyHOBCKOE JBIIKEHHE. 1 0 0 VcTHbIi
Huddysus. Bzaumoneiicteue 0IIpOC;
YaCTHI] BEILIECTBA: IPUTSHKEHUE
Y OTTaJKWBaHUE

10. | ArperatHbie COCTOSIHUS 1 0 0 Vel
BEIIECTBA: CTPOCHHUE Ia3oB, OTIpOC;




11. | CamocrosTenbHas padota Nel [TucbMeHHBbIH
o teme «llepBoHavaIbHBIC KOHTPOJIb;
CBEJICHUS O CTPOCHUU
BEIIECTBA»

12. | MexaHnnveckoe JIBUXKCHHE. YcrHbIi
PaBHOMEpHOE M OIIpOC;
HEpaBHOMEPHOE JIBIKCHHE.

Cxopoctb.CpenHsis CKOPOCTh
IIPY HEPABHOMEPHOM
TIBUKCHUH.

13. | Pacuer myTH U BpeMeHH IIncemenHbI
TIBUKCHIS KOHTPOJIb;

14. | JJaboparopnas padoTa Ne4 JlaGopaTopHas
«OmnpeneneHue cpenHen pabora;;
CKOPOCTH CKOJIBLKEHUS IaprKa
10 HAKJIOHHOW TJTIOCKOCTH

15. | fIBnenue nHepMU. 3aKOH VYcrHbii
nHepuuu. Bzaumopeiicteue Ten OIIpoC;

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

16. | IInoTHOCTH BeliecTBa. Pemenue [TuceMeHHBIH
3a/1a4 Ha ONpeeNIeHUEe MacChl KOHTPOJIb;
Tena, ero 00béMa U IMIIOTHOCTH

17. | Jlaboparopuas pabota Ne 5 JlabGopaTopHas
«OrmpeneneHune mMIOTHOCTH pabota;;
TBEPAOTO TEIa»

18. | KonrponbHas padota Nel o KoHnTtponbpHas
TeMaM «MexaHHuecKkoe paboTa;
nBUKeHHe», «Macca,

TJIOTHOCTBY

19. | Cuna kak XxapakTepHCTHKA YcTHbIN
B3aUMO/ICHCTBUS Tel OTIpoC;

20. | SIBnenue Tarorenus. Cuia YcTHbII
TSKECTH OTIpoC;

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

OTIpOC;
22. | Pemenue 3a1au Ha 3akoH ['yka IInceMeHHbII

KOHTPOJIb;




23. | Bec tena. HeBecomocTh YcTHBIN
OTIpOC;

24. | Perenue 3a1a4 Ha pacu€r Beca [TucbMeHHbIH
Tena KOHTPOJIb;

25. | Cuia TSDKECTH Ha IPYTUX YcrTHbIH
TTaHEeTax OTIpOC;

26. | Jlaboparopuas padota Ne 6 JlaboparopHas
«['pamynpoBaHue MPYKUHBI U pabora;;
HU3MEpEHUE CHII
JTMTHAMOMETPOM.

27. | CnoxeHue CUJl, HalpaBJICHHBIX YcerHbIi
10 OJTHOM IPSIMOM. OIIpOC;
PaBHOelicTBYIOIIASA CHIT

28. | Perienue 3aqa4 Ha pacuér Y CTHBIH
PaBHOJICHCTBYIOLIEN CUIT 0Ipoc;

[TucemeHHbIH
KOHTPOJIb;

29. | Cuna tpenus. Tpenue YcrHbii
CKOJIbKEHUS U TPEHUE MOKOSI. 0TIpOC;
Tpenue B mpupoJie U TEXHUKE

30. | Jlabopatopnas paboTa Ne 7 JlabGopaTtopHas
«BblsicHeHuE 3aBUCHMOCTH paboTa;;
CHJIBI TPEHUS CKOJIbKEHHS OT
IJIOUIAIA COTIPUKOCHOBEHHUS
TeJ U MPHKUMAIOIIEH CHITBDY

31. | Pemenue 3a1a4 no remam YcTHbIi
«Cunbl», «PaBHOACHCTBYIOIIAS OIIpOC;

CHID» [TuceMeHHBI
KOHTPOJIb;

32. | KonrtposbHas padorta Ne2 o KouTtponbHas
teme «Cua. Bunsl cum» paboTa;

33. | HaBnenue. CriocoObI YcTHbII
YMEHBILICHUS U YBEIHUUCHUS OTIpoC;
JaBJICHUS

34. | laBnenue ra3a. 3aBUCUMOCTb YcTHbII
JIaBJICHUS ra3a oT 00bEMa u OTIpOC;
TEMIEPATYPHI

35. | [lepenava naBieHUs TBEPABIMU YcTHBIN
TEJIaMH, KUAKOCTSIMHU U Ta3aMHU. OTIpOC;

3axon Ilackans




36. | 3aBUCUMOCTH JIaBJICHUS YcTHBIN
KHUJIKOCTH OT TJTyOHHBI 0IIpoC;
MOTPYKEHHUS.

I'mppocraTnyeckuii napagokc

37. | Pemenue 3ana4 Ha pacuér YcTHbIH

TABJICHUS KUIKOCTH OTIpOC;
[TucemeHHbIH
KOHTPOJIb;

38. | Coobmraroruecs: CoCy/Ibl. YcTHbIN
IManpaBnuyeckue MEXaHU3MBI OTIpOC;

39. | Pemenue 3amad o teme YcTHBIN
«/laBieHHE B )KUJKOCTH U Ta3e. OTIpOC;
3axoH [lackans» [TucemeHHbII

KOHTPOJIb;

40. | KonTtposabHas padota Ne3 o KontponpHas
Teme «JlaBieHue B KUIKOCTH U pabora;
rase. 3akoH Ilackams»

41. | Atmocdepa 3emin u YerHbii
aTMoc(epHOe TaBJIeHHUE. 0TIpOC;
[IpuuuHbI cymecTBOBaHUS
BO3IYITHOM 000JIOUKHU 3eMITH

42. | Ot Toppuuemmn. 3mepenue YcTHbii
aTMOC(epHOTro TaBICHUS 0TIpOC;

43. | 3aBUCUMOCTH aTMOC(EPHOTO YcTHbII
JABJICHUS OT BBICOTHI HaJl 0TIpOC;
YpOBHEM MODPS

44. | TIpuOopsl s U3MEPCHHS YcrHbil
aTMOC(epHOTo JaBICHUS 0TIpOC;

45. | Pemenue 3a1a4 Ha pacyér VcTHbIi
aTMOC(epHOTo JaBICHUS 0TIpOC;

[TucbmeHHbII
KOHTPOJIb;

46. | CamocrosiTenbHas paboTta Ne2 ITnceMenHbIN
o Teme «ATMocepHoe KOHTPOJIb;
JTABJICHUE)

47. | leiicTBUE )KUAKOCTH U ra3a Ha VcTHbIi
MOTPYKEHHOE B HUX TEJO OTIpOC;

48. | BeiTankuBaronias (apXxuMe0Ba) VYcTHbIi
cwiia. 3aKoH Apxumena 0IIpOC;




49. | Peienue 3aa4y Ha 3aKOH YcTHbIH
Apxumena OIIpOC;

50. | Jlaboparopuas pabota Ne 8 JlaboparopHas
«Omnpenenenue pabora;;
BBITAJIKMBAIOIICH CUIIBI,

JIEMCTBYIOLIEN HA TEJIO,
MOTPY>KEHHOE B JKUIKOCTHY

51. | [InaBaHwue Teul. VYerHbii
BosnyxomnnaBanue OIIpOC;

52. | Perienue 3a1a4 Ha MPUMEHECHHUE VYcrHbii
3aKkoHa ApXUMe/a ¥ YCIOBHSI 0IIpOC;
TUIABAHUS TEIl [TnceMeHHbII

KOHTPOJTb;

53. | KontposbHas pabora Ned mo KontponpHas
Teme «JleficTBHE )KUIKOCTH U pabora;
rasa Ha IOTPYKEHHOE B HUX
TEJI0»

54. | Mexanuueckas pabota YerHbii

0TIpOC;

55. | MomHocTh YcTHbii

0TIpOC;

56. | Pemenue 3a1a4d Ha pacyér VcTHbIi
paboThl ¥ MOIIIHOCTH 0TIpOC;

[IucbmeHHBbII
KOHTPOJIb;

57. | [IpocThie MEXaHU3MBI: pbIYar, YcTHbII
OJI0K, HAKJIOHHAS! TUIOCKOCTb. 0TIpOC;
[IpaBuio paBHOBecCHS phluara

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

59. | [IpumeHeHne npaBuIIa YcTHBIH
paBHOBECHS pbluara K OJIOKY. 0IIpOC;
«30710TO€ TIPABUIIOY» MEXAaHUKHU

60. | KIT[I mpocThIX MEXaHH3MOB. Vel
[IpocThie MexaHU3MBI B OBITY U 0IIpOC;

TEXHUKE. PrIyaru B Teie
YCJI0BCKa




61. | Jlaboparopuas pabota NelQ 1 1 JlaboparopHas
«M3mepenne KI1J[ naknonHOM pabora;;
TIJIOCKOCTH

62. | Kunernueckas u 1 0 YcTHbIN
MOTCHIIMATBHAS SHEPTUSL. 0TIpOC;
[IpeBpaiieHue oqHOTO BUIA
MEXaHUYECKOM PHEPTUHU B
Jpyro

63. | Jlaboparopnasi pabota Nel 1. 1 1 JlaGopatopHas
"3aKOH COXpaHEHUS U pabora;;
W3MCHCHHUS YHEPTUH B
MexaHuke"

64. | Pemrenue 3ama4 ¢ 1 0 YcTHBIN
WCII0JIb30BaHNEM 3aKOHA OTIpOC;
COXPaHEHUA YHEPTUU [TruceMeHHbII

KOHTPOJIb;

65. | KonTposbHas pabora Ne5 mo 1 0 KontponpHas
TeMe «PaboTa 1 MOIIHOCTE. pabora;
DHeprus»

66. | [loBTOpEeHue npoiiieHHOro 1 0 YcTHbil

OTIpOC;

67. | IloBTOpEeHME MPOIACHHOTO 1 0 YcTHbIi

OTIpOC;
68. | [loBTOpEeHME MPOIACHHOTO 1 0 YcTHbIiI

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 kimace. — M.: Ipoda, 2017

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

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

4. ®usnka. [lunakrnueckue Matepuansl. 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 BOIIPOCOB | 3a1ad. 7 kiacc (aBropsl: A. E. Mapon, E. A. Mapow, C. B. [Tozon kuu). —
M.: dpoda, 2017

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
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://wwwe.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJIOBAHHUE

Taomuub

1 ®Ousnueckue BETUMINHBI

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 te.

9 IIMOTHOCTH BeIEeCTRA.

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# U )KUAKOCTHBIA HACOC.

17 Mexanudeckas pabota. MOIIHOCTS.

18 Peryar. MoMeHT CHUTBI.

19 PaBencTBO pabOT NpH UCTIOIB30BAHKE MPOCTHIX MEXAHU3MOB.
20 IMoTennuanpHast 1 KWHETUYECKAsl DHEPT U

OBOPYJIOBAHMUE JIJISI IPOBEJIEHUSI IABOPATOPHBIX, IPAKTUYECKHUX PABOT,
NEMOHCTPALIUN

O6opynoBanue KabMHETa

1. Jlocka yueOHasi MarHuTHas 2

2 .Cton yuutenbckui 1

3. Ctyn yuurtenbckui 1

4.1lkad 4

5. Cron yuennueckuii 18

6 .Ctyn yuennueckuii 36

7 .Crenn «KpatHble U 10J1bHBIE €IMHULIB 1

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

11. HOyTOYK

12. nmpoexTop

13 MY

JIabopatopHoe obopynoBanue L-Mukpo
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