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HHOACHUTEJIBHASA 3AIIMCKA

Copneprkanue mporpamMMbl HaIlpaBiIeHO Ha (POPMUPOBAHHE €CTECTBEHHOHAYYHOM IPAMOTHOCTH YYaIIUXCS U
OpraHu3aIuio U3y4eHUs] PU3UKU HA JeITEeITHbHOCTHOM OCHOBE. B HEll yUUTHIBAIOTCS BO3MOYKHOCTH TIpeIMETa
B peasinzauuu TpedoBanuii ®I'OC OO0 k miiaHupyeMbIM JIMYHOCTHBIM U METaPEIMETHBIM pe3yJibTaTaM
o0y4eHus1, a TAK)KE MEKIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUEOHBIX MMPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsl.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «®U3UKA»

Kypc pusukn — cucrtemoobpazyromuii yis €CTEeCTBEHHOHAYYHBIX YUYEOHBIX MTPEIMETOB, IOCKOIBKY
(u3nyecKue 3aKOHBI Jie)KaT B OCHOBE IIPOLIECCOB U SIBJICHUM, N3y4aeMbIX XUMUEN, OMOJIOTHEH, acTpOHOMUEH
u ¢usnueckoil reorpadueil. @u3znka — 3TO NMPEAMET, KOTOPBIN HE TOJIHKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAYYHYIO0 KapTUHY MUpa, HO U MPEJO0CTaBIIsIeT HanboJee siCHble 00pa3iibl IPUMEHEHUS! HAy4HOT'O
METO/Ia MO3HAHMUS, T.€. CI0c00a MOIy4EHUs TOCTOBEPHBIX 3HaHUH 0 Mupe. Hakonern, ¢pusnka — 310
MpeIMET, KOTOPBIN HapsAIy C IPYrUMHU €CTECTBEHHOHAYYHBIMU MTPEeIMETaMU JI0JDKEH J1aTh IIKOJbHUKAM
IIpeJCTaBIeHUE 00 YBJIEKATEIbHOCTH HAYYHOT'O UCCIIEOBAHUS U PAIOCTH CAMOCTOSITEIbHOIO OTKPBITHSI
HOBOTO 3HAHMS.

OpHa 13 r1aBHBIX 33/1a4 PU3NYECKOT0 00pa30BaHUs B CTPYKTYpe 0OIIero o0pa3oBaHus COCTOUT B
(hopMHUPOBAHUH €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpEca K HayKe Y OCHOBHOI Macchl 00yJarommxcs,
KOTOpBIE B JaJIbHEHIIEeM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cdepax aearenbHocTH. Ho He MeHee
BAYKHOM 3a1a4el ABJIACTCA BBIABICHUE U NIOATOTOBKA TAJIAHTIIMBBIX MOJIOJBIX JIFOAEH IS IPOAOIKECHUS
o0Opa3oBaHus U AajgbHEHIIEH TPopecCHOHATBHOM IEATEIbHOCTH B 00J1aCTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUI U CO3JaHUH HOBBIX T€XHOJOIMi. COrIacHO NPUHATOMY B MEXIyHApOJIHOM COOOILECTBE
omnpenenenuto, «EcrecTBeHHOHay4Hasi TPaMOTHOCTD — 3TO CIIOCOOHOCTB Y€I0BEKA 3aHUMATh aKTHBHYIO
I'PaXJIaHCKYIO MO3HUIIMIO M0 OOIIECTBEHHO 3HAUMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HayKaMH, U
€ro TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HIesIMU. HaydHO rpaMOTHBINM 4€JI0BEK CTPEMUTCS
y4acTBOBATh B apIyMEHTUPOBAHHOM OOCYKJIEHUU IPOOIIEM, OTHOCSILIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUAM, YTO TPEOyeT OT HEero cieIyroluX KOMIETEHTHOCTEN!:

— HAY4YHO O0OBACHATH SBJICHHUAA,
— OLCHHMBATH U IIOHHUMATb 0COOEHHOCTH HAyY4YHOI'O UCCJICAOBAaHUI,
— HHTCPpHNPCTUPOBATH JaHHBIC U UCIIOJIb30BaTh HAYYHBIC JOKA3aTCIILCTBA AJId ITOJTYUCHHUA BBIBOJOB.

N3ydenue pu3uku ciocoOHO BHECTH PEIIAIONINI BKIaA B (POpMHpOBaHHE €CTECTBEHHOHAYUHOM
IPaMOTHOCTH O0YyYaIOIINXCS.

HEJIX U3YYEHUSA YYEBHOI'O TIPEIMETA «®U3UKA»

Lenu n3ydyeHus (U3MKKU Ha ypOBHE OCHOBHOTO 00111ero 006pa3oBaHus onpeneneHs! B Konnenuun
npernoaBaHus yueoHoro npeamera «®dusnka» B 00pa3oBaTenbHbIX opranuzanusx Poccuiickoit denepanun,
peann3yoIX OCHOBHBIE 00111e00pa3oBaTeNbHbIE IPOrPaMMBbl, YTBepKIEHHOU pemennemM Kosuternn
MunucrepcTBa npocsenienus Poccuiickoit denepanyn, npotokost ot 3 aexadbpst 2019 r. Ne [TIK-4BH.

Lenu u3ydyenus GpuU3uKu:

— TNpUOOpeTeHHe HHTEpPECa U CTPEMIICHUS O0yJaroIUXCsl K HAYYHOMY U3YYEHHIO TPUPOJIbI,
pa3BUTHE WX MHTEJUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

— Ppa3BHUTHE MPEJICTABICHUH 0O HAYYHOM METO/Ie MO3HAHUA U (POPMUPOBAHHUE UCCIIETOBATEIBCKOTO



OTHOIICHUS K OKPY’KarOIIUM SBJICHUAM,

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

— (dopMupoBaHKE MPEACTABICHUNA O pOJIA (DU3MKU JUTsl PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
M TEXHOJIOTHUH;

— Ppa3BHTHE MPEICTABICHUI 0 BO3MOXKHBIX chepax Oymymiei mpodeccHoHanbHOM NesITeTbHOCTH,
CBSI3aHHOU C (PM3HMKOH, MOATOTOBKA K JalbHEHIIEMY O0YYEHHUIO B TOM HAIIPABIICHUH.

JlocTmkeHue ITUX 1eJIei Ha yPOBHE OCHOBHOTO 00IIIero o0pa3oBaHus 00eCIeUnBacTCsl PEIICHHEM
CIIEIYIOLIMX 3a/1a4:

— HIpHOOpeTeHne 3HaHUI O AUCKPETHOM CTPOEHHUU BEILIECTBA, O MEXAHUYECKUX, TEIIOBbIX,

QJICKTPUYCCKHUX, MArHUTHBIX U KBAHTOBLIX SBJICHUAX

— HIpHOOpeTeHNEe YMEHHI ONUCHIBATh U OOBSACHATH (PU3NUYECKHUE SIBJICHUSI C UCTIOJIb30BaHUEM

MOJyYECHHBIX 3HAHUI;

— OCBOCHHE METOJIOB PEIICHUS MTPOCTEUIITNX PACYETHBIX 33/1a4 C UCTIOJIb30BaHUEM (DU3HMUECKUX

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

— pa3BUTHE YMEHUH HaOII0AAaTh NPUPOAHBIE SIBJICHUS U BBIMOJIHITH ONBITHI, Ja00OpaTOpHbIE pabOTHI U

OKCIICPUMCHTAJIBHBIC UCCIICIOBAHUSA C NCITI0JIb30BaAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— 0CBOeHHUE NMPUEMOB paboThI ¢ nHPOpMaIuel GU3NIECKOTO COACPKAHUS, BKIIIOUAst HHPOPMAIIHIO O
COBPEMEHHBIX JIOCTHKCHUAX (PU3UKH; aHAIN3 U KPUTHIECKOE OIICHUBaHNE HH(OPMAIIHH;

— 3HAKOMCTBO €O cepamu mpodecCuOHATBLHOM NeATeTbHOCTH, CBSI3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JOCTIIKEHHSIX (PH3UIECKOH HAYKH.

MECTO YYEBHOI'O IPEAMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBrmM ¢ PI'OC OOO dusuka sBiaseTcs 00s3aTeIbHBIM TPEIMETOM Ha YPOBHE OCHOBHOTO
oburero o6pazoBanus. JlanHas mporpaMmMa npeaycMaTpiuBaeT usydeHue 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 MPUPOJEC, U3ydaeT (PU3NIECKHUE SIBIICHUS: MEXaHUYECKHE, TEIUIOBEIE, AIEKTPUICCKUE,
MarHUTHBIE, CBETOBBIE, 3BYKOBEIE.

duznyeckue BemanHbl. M3mepenne pusnueckux BenndnH. Ousndeckue mpuOopsl. [lorpenrHocts
n3MepeHunil. MexayHapoHas cucTeMa eIMHULL.

Kak ¢u3uka u apyrue eCTeCTBEeHHbIE HAYKH U3YYarOT MPUPOTy. ECTeCTBEHHOHAYYHBIN METO/] TIO3HAHHUS
HaOJTI0/ICHNE, TOCTAHOBKA HAYYHOTO BOTIPOCA, BEIIBIDKCHUE THITOTE3, SKCTICPUMEHT I10 TIPOBEPKE TUIIOTE3,
o0bsIcHeHHE Habm01aeMoro sBiieHus. Onrcanue PU3NIecKuX SBJICHUM C TOMOIIBIO MOJIETEH.

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

2. ®u3ndeckue MpuOOPHI U MPOIEAypa MPSIMBIX H3MEPEHH aHAJIOTOBBIM U II(PPOBBIM IPHOOPOM.

JlabopaTopHble padoThI U ONBITHI

1. Onpenenenne MEHBI JSICHHUS TIKATb WU3MEPUTEIBHOTO TpHbOopa.

2. 3mepeHune paccTOsHAN.

3. U3mepenne 00bEMa )KUIAKOCTH U TBEPIOTO TEIA.

4. Onpenenenue pa3MepoB MaJbIX Tell.

5. U3mepenune TemrepaTypbl pH TOMOIIH KUIKOCTHOTO TEPMOMETPA M JATIUKA TEMIIEPATYPHI.

6. [IpoBenenue nccaen0BaHus MO MPOBEPKE TMIOTE3bI: AaIbHOCTh NOJETA IAPUKA, MYIIEHHOTO
TOPU30HTAIIBHO, TeM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA MTyCKa.

Pa3nen 2. [lepBoHayajibHbIe CBeIEHUSI 0 CTPOEHHH BelllecTBa

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

JIBukenue yactuil BeuiecTBa. CBs3b CKOPOCTHU JBMXKEHUS YacTHUIL ¢ TemrepaTypoid. bBpoyHoBckoe
nBuxkenue, nuddysus. BzanmoaelicTBrue 4acTuIl BEIIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHHE Ia30B, KUIAKOCTEH U TBEPABIX (KPUCTAITNYECKHIX) TEIl.
B3aumocBs3b Mexk /1y CBOWCTBaMHU BEIIECTB B Pa3HbBIX arperaTHbIX COCTOSHUSAX U UX aTOMHOMOJIEKYIISIPHBIM
ctpoeHueM. OcOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIbl. B3aMMOCBSI3b MEX/ly CBONCTBAMU BEILIECTB B
Pa3HBIX arperaTHhIX COCTOSHUSAX U UX aTOMHOMOJIEKYIIAPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbix
cocTosiHui BoJibl. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

JdeMoHcTpanun

1. Habnionenue OpOYyHOBCKOTO JBHKEHUSI.

2. HaGmronenue muddysuu.

3. Habmronenue siBieHuid, 00OBACHSIIONIMXCS MPUTSIKEHUEM WM OTTaJTKMBAHUEM YaCTHI] BEIIECTB.

JlabopaTopHbie padoThI U ONBITHI

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

3. OnbITH IO OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISPHOTO MPUTSIKCHHUS.

Pasnen 3. /IBU:KeHHe M B3aUMO/1€iiCTBUH

Mexanuueckoe aBuxeHue. PaBHoMepHOe U HepaBHOMepHOe JiBIKeHHE. CkopocTh. CpeHsis CKOPOCThb MpHU
HEPaBHOMEPHOM JBH>KEHUU. Pacu€r myTu U BpeMeHHU IBWXKEHUs. PABHOMEPHOE U HEPABHOMEPHOE JIBH -
xeHue. CkopocTb. CpenHsst CKOPOCTh IIPY HEPABHOMEPHOM JIBIKEHUU. Pacuér nyTu u BpeMEeHU JBU)KECHHUS.

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 BeleCTBa.

Cuna xak xapakTepucTrka B3aumoeicTBus Tesl. Cuna ynpyrocTtu 4 3akoH ['yka. M3mepenue cuisl ¢
IIOMOLIBIO0 TUHAMOMETPA. SIBlIeHUE TATOTeHU U cuila TspkecTu. Cua TskecT Ha Apyrux mianerax (MC).
Bec Tena. HeBecomocts. CroxeHue cui, HallpaBJIEHHBIX 110 0AHOM npsiMoii. PaBHoaeicTByromas cuit. Cuna
TpeHusl. TpeHHe CKobKeHus U TpeHue nokos. Tpenue B npupose u trexuuke (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 OJTHOU 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 CHJIBI TPEHUS CKOJILKEHUS OT Beca Tella M Xapakrepa
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 naBneHus TBEPABIMU TEJIaMU, )KUJIKOCTIMU U razamu. 3akoH [lackans.
[TneBMaTHyecKue MalIMHBL. 3aBUCUMOCTD JTABJICHUS KUIKOCTH OT INIyOMHBL. ['uapocTaTnyeckuil mapagokc.
CooOmaromuecs cocyabl. [ napaBnuveckrie MEXaHU3MBI.

AtMmocdepa 3emun u atMocepHoe aaBienue. [I[pudrHbI CylecTBOBaHUS BO3AYIITHOW 000J0YKH 3eMJTH.
OmnsitT Toppuuemnnu. M3amepenue atMocepHOro naBieHus. 3aBUCUMOCTh aTMOC(HEPHOTO JaBIeHHUS OT
BBICOTHI HaJl ypoBHEM Mops. [IprOopbl 1715 u3MepeHus atMoc(hepHOro 1aBICHUS.

JleiicTBHE JKUAKOCTH U Ta3a Ha MOTPY:KEHHOE B HUX Telo. BriTankuBaromas (apxuMeioBa) cuia. 3aKoH
Apxumena. [InaBanue ten. Bo3ayxomniaBanue.

JdeMoHcTpanun

. 3aBUCUMOCTb 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, HAKIOHHAas IIOCKOCTh. IIpaBuiio paBHoBecus poruara. [Ipumenenue
MpaBUjia paBHOBECHUS pbluara K 0J0Ky. «30i0Toe rnpaBuiio» Mexanuku. KII/I mpocTeix MexaHM3MOB.
[IpocThie MeXxaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunernueckast u noreHuuaibHas sHeprus. [IpeBpaiienue oqHoro Buaa

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 ycIOBUN 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 KN3HHU B COBPEMCHHOM TCXHOJIOTMYECKOM MHUPE,
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 H3y4eHUI0 npodeccuii, CBI3aHHBIX 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 BHIMOJTHEHUN UCCICOBAHUHA U TPOEKTOB (PU3UUECKOM

HaIMpPaBJICHHOCTH, OTKPBITOCTh OTBITY ¥ 3HAHUSM JAPYTUX;

— IIOBBIIICHUC YPOBHHA CBOEH KOMIIETEHTHOCTH qepe3 MPAKTUYCCKYIO JACATCIBbHOCTD,



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

TUMNOTE3bl O (U3UYECKUX OOBEKTaX U SBICHUSX;
— 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;
— OILIEHKAa CBOMX JCUCTBUI C yUETOM BIIMSHUS HAa OKPYXKAIOIIYIO CPEAY, BO3MOKHBIX TII00aTbHBIX
HOCJIEACTBUH.

METAIIPEMETHBIE PE3YJIBTATHI

YHuBepcaabHbIE TO3HABATEIIbHBIC ICHCTBUSA

Ba3zoevie nocuueckue oeiicmeus:
— BBISBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MMPU3HAKN 0OBHEKTOB (SIBJICHUN);
— YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIUHA, OCHOBAHUS JJIs1 0000IIECHNS U CPAaBHEHUS,

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

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

— BBIABJIATH IPUYUHHO-CICACTBECHHBIC CBA3H ITPU U3YUYCHUN (1)I/ISI/I‘-IeCKI/IX SIBIICHUH 1 MponeccCoB;,
ACIaTh BBIBOABI C UCIIOJIB30BAHUEM ACAYKTUBHBIX H WHAYKTUBHBIX YMOBaKqueHHﬁ, BBIJIBUI'aTh
THUITIOTE3bI O B3AMMOCBA34IX q)HSH‘IeCKI/IX BCJIIMYHH,

— CaMOCTOSITEIBLHO BBIOMPATh CIIOCO0 pelieHns yaeOHoH GrU3nvIecKoi 3a1aun (CpaBHEHUE HECKOJIbKUX
BapHaHTOB PEIICHMs, BEIOOP HanOoIIee OIXO0IAIIET0 C YIETOM CaMOCTOSITEIIHHO BBIICICHHBIX
KpUTEPHUEB).

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

— IIPOBOJMUTH I10 CAMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (1)1/1314%(31(14171
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${ " BBIBOJBI 11O pE3YyJIbTaTaM HpOBeI[éHHOFO
Ha6J'IIOI[eHI/IH, OIIbITa, UCCIICAOBAHUAA,

— IIPOTHO3UPOBATH BO3MOKHOC JaIbHEHIIIee pa3BUTHUC (I)I/ISI/ILIGCKI/IX mponuecCoB, a TaKKC BbIJIBUT'ATh
MMpEAIIOJIOKCHUA 00 ux PAa3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAaX.

Paboma c unghopmayuei:

— TPUMEHSTH PA3JINYHBIE METO/Ibl, HHCTPYMEHTHI U 3alpOChl TP MOUCKE U 0TOOpe MHPOPMALIUH WIH
JAHHBIX C YYETOM MPEUIOKEHHON yueOHOH Pu3nuecKoil 3a1auu;

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

— CaMOCTOSTENIHO BBIOMPATh ONTHUMAJIbHYIO (POPMY MpeACTaBIeHUS HHPOPMAIIUKN U WILTIOCTPUPOBATH
pelaeMble 3a/1a41 HECJIOKHBIMU CXEeMaMH, AMarpaMMaMu, HHOU rpauKoi U X KOMOMHALIUSAMH.



YHuBepcanbHble KOMMYHUKATHUBHbBIC IEHCTBUSA

Obwenue:

— B X0Jie 00CY)XKJIeHHs y4eOHOTO MaTepuaa, pe3yJabTaToB JJadOpaTOpHBIX paboT U MPOEKTOB 33/1aBATh
BOIPOCHI TIO CYIIECTBY 00CYXIaeMOi TeMbI U BhICKA3bIBaTh WJICH, HAICICHHBIC HAa PEIICHHUE 33aa9d U
nojiep kanue 0J1aroxenaTeTbHOCTH OOLCHHUS;

— COIIOCTAaBJIATH CBOH CYKIACHUA C CYXKICHUAMU APYIrux YHaCTHUKOB AWajIora, 06Hap}I)KI/IBaTI)
pa3IM4Me U CXOJICTBO MO3UILIMIA;

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

— MYOJIMYHO MPENCTABIATH PE3yAbTAThl BHITOJHEHHOTO (PU3MUYECKOTO OIBITA (IKCIIEPUMEHTA,

HCCTIEIOBAHUS, TIPOEKTA).
Coemecmnasn oesasmenbHOCHb (COMPYOHUUECMB0):

— TOHUMATh U UCTIOJIH30BATh MMPEUMYIIIECTBA KOMAHIHOW U UHIMBUIYAIbHOU pabOTHI IPH PEIICHUN
KOHKPETHOM (pr3nyecKoi mpoOiemsl;

— TMPUHUMATH [IeJIA COBMECTHOM ACSITEIHHOCTH, OPTaHU30BBIBATH JIEHCTBHS 1O €€ JOCTHKEHUIO:
pacrnpenensTh poyii, 00CYXIaTh MPOIECCHl M Pe3yIbTaThl COBMECTHOU PabOThI; 000011aTh MHEHHS
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:

— BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIUAX, TPEOYIOIHX JUIsl pelieHUus PU3NIECKUX
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 NPHYHHBI TOCTHKEHHS (HE JOCTIKCHUS) PE3yIbTaTOB JCATESIbHOCTH, 1aBaTh
OLIEHKYTIpHOOPETEHHOMY OTIBITY;

— BHOCHUTDB KOPPCKTUBEI B ACATCIIbHOCTD (B TOM 4YHCJIC B XO BBIIIOJIHCHU A (I)I/ISI/I‘{CCKOFO HUCCICI0BaHUA
niIn HpOCKTa) Ha OCHOBC HOBBIX O6CTO$ITC.HBCTB, N3MCHUBIINXCA CHTyaHHﬁ, YCTaAHOBJICHHBIX OI_HI/IGOK,
BO3HHKIINX pr,Z[HOCTCI‘/’I;

— OLICHHUBATb COOTBCTCTBUEC PE3YyJibTaTa LICIIN U YCIIOBUAM.

3M014u0HaJleblﬁ UHmMeN1eKm:



— CTaBUTh ce0sl HA MECTO JIPYroro 4ejaoBeKa B X0JI€ CIopa WIN AUCKYCCUU HAa HAYYHYIO TEMY,

IIOHUMATb MOTUBBI, HAMCPCHHA U JIOTUKY APYyIroro.
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

ITpenmeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JOJLKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YJAIOMIHUXCS
YMCHHM:

— WCIOJIb30BaTh NMOHATHUS: (PU3HUECKUE ¥ XUMHUCCKUE SBJICHUS; HAOIIOICHUE, SKCIICPUMEHT, MOJICTTb,
TUTIOTEe3a; SAMHUIIB (PU3HYSCKUX BEITUMIHMH, aTOM, MOJICKYJIa, arperaTHble COCTOSIHHS BEIECTBA
(TBEpHOE, XKHUAKOE, Ta3000pa3HOE); MEXaHMYECKOE ABHXKEHNE (pPaBHOMEPHOE, HEPAaBHOMEPHOE,
MPSIMOJTMHENHOE), TPACKTOPHUSI, pAaBHOJACHCTBYIONIas cuil, nedopmarus (yrpyras, maacTUHIecKas),
HEBECOMOCTb, COOOIIAIOLIUECS COCY/IBI;

— paznuuaTh ABiIeHUs (AUPPy3us; TEMIOBOE ABMKEHHE YaCTUIl BEIIECTBA; pABHOMEPHOE JIBUKECHHUE;
HEPAaBHOMEPHOE JIBU)KCHUE; MHEPLIMS; B3AMMOICHCTBHE TEJT; PABHOBECUE TBEPABIX TEJI C 3aKPETUIEHHON
OCBhI0 BpaIlleHUs; Ilepeaya JAaBJIeHusl TBEPAbIMU TEIaMHU, KUAKOCTIMHU U razaMu; aTMochepHoe
JaBJICHUE; TUIaBaHKe TeJ; MPEeBpalleHNUs MEXaHUYECKON SHEPTUH) MO0 OMUCAHUIO UX XapaKTePHBIX

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

— Ppacro3HaBaTh MPOSIBIICHUE U3YUECHHBIX (DU3MUYECKHX SBJICHUN B OKPYXKAIOIIEM MHUPE, B TOM YHCIIC
(dbu3nveckre sIBICHUS B IPUPO/IE: IPUMEPBI IBHKCHHUS C PA3IMYHBIMU CKOPOCTSIMHU B )KUBOW U HEXKHBOMH
MIPUPO/IC; NCWCTBUE CHITBI TPEHUS B MPUPOJIE U TEXHUKE; BIUSHUE aTMOC(EPHOTO TABJICHUS HA )KUBOM
OpraHu3M; TUIaBaHHE PHIO; PBIYATrH B TEJIC YEIOBEKA; MPH 3TOM MEPEBOANUTH MPAKTHUECKYIO 3a7a4y B
y4eOHYI0, BBIJICTISITh CYIIECTBEHHBIC CBOMCTBA/MIPU3HAKHA (DPU3HYECKHUX SBICHUI;

— ONMCHIBATh U3yYEHHBIEC CBOMCTBA TEJ U GUINYECKUE SIBICHUS, UCTIONB3YS (PU3NUECKIE BEIIUYNHBI
(macca, 00BbEM, IIIOTHOCTH BEIIECTBA, BPEMs, IyTh, CKOPOCTh, CPEIHAS CKOPOCTh, CHJIAa YIIPYTOCTH, CHJIa
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 U TIOTEHIMANIbHAS SHEPTHs); IPU OMMCAHUH MPABUIHHO TPAKTOBATh (HU3H -
YECKHUIl CMBICI HCTIOIb3YEMBIX BEIMUUH, MX 0003HAUYEHUS U €AMHULIBI (PU3NUECKUX BEIHUUH, HAXOIUTh
(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), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, paBUJIO paBHOBECHUS
pblyara (6s10Ka), «30J0TO€ MPABUIIO» MEXAaHUKH, 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUH; IPH STOM
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: BBIABJIATh IPUYMHHO -CIIEICTBEHHBIE CBA3H, CTPOUTH
oOBbsicHeHue U3 1—2 JTOTUYECKUX 1IaroB ¢ OMopoil Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NUYECKUX SBICHU,
($U3NYECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

— pemats pacu€THbIC 331a41 B 1—2 AEHCTBUS, NCTIONB3YS 3aKOHBI 1 (POPMYJIbI, CBSI3bIBAOLIIE
¢u3nyeckre BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a/1a41 3aIUCBIBATh KPATKOE YCIOBHUE,
MOJICTABIIATH (PU3HUECKUE BETMUMHBI B (POPMYJIBI M IPOBOAUTH PacU&Thl, HAXOAUTH CIIPABOYHbIE

JIaHHEIE,



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

— pacio3HaBaTb HpO6JI€MbI, KOTOPBIC MOKHO PCIIWTH IIPHU ITOMOIITN (1)I/I3I/I‘-ICCKI/IX MCTOJOB, B OIIMCaAHHUN
HUCCIICA0BaHUA BBIACIIATH ITPOBEPACMOC IMMPCAITIOTIOKCHUC (I‘ I/IHOTe3y), pPasiiniaTh U UHTCPIIPETUPOBATH
HOJIy‘ICHHbIﬁ PE3yIbTAT, HAXOAUTH OIINOKH B XO0J€ OIlbITa, ACJAaTh BBIBOJbLI I1I0 €T0 PE3YyJIbTATaAM,

— 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 HU(POBBIX MPHUOOPOB; 3aMKUCHIBATH TIOKA3aHUS IIPUOOPOB C YIETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUH;

— MPOBOAMTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NUECKON BEIHUMHBI OT IPYroi ¢
HCI0JIb30BAHMEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIYTH PaBHOMEPHO JABMIKYILErOCs Tela OT BpEMEHHU
JBUKEHMSI TeJa; CUJIbl TPEHMSI CKOJIbKEHUS OT Beca Tela, KayecTBa 00pabOTKH MOBEPXHOCTEN TeN U
HE3aBUCHMOCTH CUJIbI TPEHUS OT ILIOIIAN CONPUKOCHOBEHMS TEII; CUIIbI YIPYTOCTH OT yJUIMHEHUS
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 OJI0KOB); y4acTBOBATh B IJIAHUPOBAHUH y4€OHOTO HCCIe0BaHus,
coOuparh YCTaHOBKY M BBIIIOJIHITH U3MEPEHUS, CIe1ys MPEI0KEHHOMY TUIaHy, (PUKCUPOBATH
Pe3yNbTaThl MOJIY4€HHON 3aBUCUMOCTH (PU3MUECKUX BEJIIMYMH B BUJIE MPEIOAKEHHBIX TaOINIl U

rpaduKoB, IeNaTh BBIBOJIBI [0 pe3yabTaTaM HCCIEIOBaHMUS,

— MPOBOAUTH KOCBEHHbIE U3MEpeHUs (U3NUECKUX BETMYHH (IUIOTHOCTD BEIIECTBA KUIKOCTH U
TBEPIOTO TEJNa; CHJIa TPEHUS CKOJIbKEHUS; TaBJICHHE BO3/IyXa; BHITAJIKMBAIOIIAs CHIIA, IEHCTBYIONIAs Ha
MOTPYKEHHOE B KUAKOCTH TeNI0; KO3()PUIIMEHT MOJIE3HOTO ACUCTBUS MPOCTHIX MEXaHU3MOB), CIIEAYS
MpeI0KEHHOM UHCTPYKIUU: MIPU BBIOJHEHUHN U3MEPEHUN COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY

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

— yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUUECKHX YCTPOMCTB: BECHI, TEPMOMETD,
JTMHAMOMETP, COOOIIAOIIUECS COCY/Ibl, OApOMETP, phIuar, MOIBUKHBIM U HETIOABM>KHBIHN OJIOK,

HaKJIOHHAas IIJIOCKOCTb,

— XdpPaKTCPHU30BaATb IIPUHIUIIbI HeﬁCTBHH N3YYCHHBIX HpI/I60pOB N TCXHHUYCCKHUX yCTpOﬁCTB C OHOpOfI
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 (1)I/ISI/I‘ICCKI/IX
SIBJICHUMN U HeO6XOI[I/IMI>IC (1)I/I3I/I‘ICCKI/IC 3aKOHbI, 1 3aKOHOMCPHOCTH;

— TPHUBOJUTH MPUMEPHI / HAXOAUTh UHHOPMAITHIO O IPUMEPAX MPAKTUIECKOTO UCIIOIb30BAHUS
(bu3nuecKrX 3HaAHUI B MOBCEIHEBHOMN KHU3HU 715 0OecTieueHus: 6€30MacHOCTH P 0OpaIeHu! ¢
npuOOpaMu U TEXHUYECKHUMH YCTPOUCTBAMU, COXPaHEHHS 37J0POBbS U COOTIOCHUSI 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 UMCIOIIIUXCSA 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
COJIep’KaHus, CIIPAaBOYHbIE MaTepHUalIbl, pecypchbl ceTh MIHTepHeT; BiaaeTh NpuEMaMH 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 MTYOJIMYHO JIENIaTh KPaTKUEe COOOLICHUS O
pe3yibTaTax MpOeKTOB WM y4eOHBIX UCCIEIOBAHUM; IIPH 3TOM I'PAMOTHO HCIIOJIb30BaTh H3Y4E€HHBIN

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 IINTAHUPOBAHUE

Ne| Hammeno KoJsinuecTBo yacoB Jdara | Buabl qesiTeJJbHOCTH Buael, DuieKkTpoHHbIE (UUdpoBbIE)
n/ | BaHue BCe | KOHTpOI | mpaKTHy | H3Y4e dhopmbI o0pa3oBaTesbHbIE pecypchbl
I | pa3geJioB 0 | pHBIE eCKHe HUSA KOHTPOJI
n TemM padoThl | padoThI !
nporpam
MbI
Paznien 1. ®dusuka u e€ posib B NO3HAHMH OKPY’Kal0Iero Mupa
1. | ®uszuka — 2 |0 0 BoIsiBiICHUE pa3Inunii MEX Y VYcerublit http://school-collection.edu.ru
1. | nayka o (GU3HYESCKUMH U XUMUYECKUMH onpoc http://fcior.edu.ru
npupoae npeBpanieHusMu (MC — xumusi); http://www.fizika.ru
Pacnio3naBanme u kiaccudukaus http://college.ru/fizika/
(U3HYECKUX ABIICHUI: MEXaHUYCCKHUX, http://www.school.mipt.ru
TEIIOBBIX, AJIEKTPUUECKUX, MATHUTHBIX U http://kvant.mccme.ru/
cBeTOBBIX; HabOmoneHue u onucaHue http://www.e-science.ru/physics
(U3UYCCKUX SBIICHHIA; http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www .all-fizika.com/
1. | ®usnueckune 2 0 1 OnpenelieHue [CHBI ISICHUS IITKAJIbI VCeTHBI http://school-collection.edu.ru
2. | BeJIMYMHBI M3MEpUTENBHOTO IIpruoopa; OIIpoC; http://fcior.edu.ru
naboparo | http://www.fizika.ru
pHas http://college.ru/fizika/
paborta http://www.school.mipt.ru
Nel 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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1. | EcrectBenno- |2 |0 1 BriaBrkeHue runores, 00bsCHSIIOIINX VYcrHblit http://school-collection.edu.ru
3 | nayunbIii IIPOCTHIE SIBJICHUS, HAIPUMEP, — MOYEMY OTIpOC; http://fcior.edu.ru
MeETO/ OCTaHABJIMBACTCS JIBHIKYIIIEECS IO naboparo | http://www.fizika.ru
NMO3HAHMSA TOPU30HTAIHHON MOBEPXHOCTU TEJI0; — pHas http://college.ru/fizika/
MOYEMY B JKapKYIO ITOr0/ly B CBETJION oj1eK1e| paboTa http://www.school.mipt.ru
IPOXJIaHEH, YeM B TEMHOM; Ne2 http://kvant.mccme.ru/
[Ipemyiokenne crioco00B MPOBEPKH THIIOTES; http://www.e-science.ru/physics
[IpoBeneHue UccaeI0BaHus IO IPOBEPKE http://nano-edu.ulsu.ru
KaKoH-IIMOO0 TUNOTE3bI, HAIIPUMED, TATBHOCTH http://www.all-fizika.com/
noJiéTa MapuKa, MyIeHHOr0 TOPHU30HTAIIBHO, http://interneturok.ru/ru
TeM OOJIbIIIe, YeM OOJIbIIEe BBICOTA MTyCKa; http://elkin52.narod.ru/
ITocTpoeHNe IPOCTEHIIMX Mo IeNeit http://www.all-fizika.com/
(dbu3nyUecKuX SABICHUM (B BUJE PUCYHKOB HIIN
CXeM), HalpuMep MajeHHe TPEIMETa;
PSIMOJIUHEHHOE PACTIPOCTPAHCHUE CBETA;
Hroro mo pazgeny |6
Paznen 2. [lepBoHayajibHbIe CBE/IEHUsI 0 CTPOCHUH BellleCTBAa
2. | Ctpoenune 1 |0 0 HaGmro/ieHre u MHTEpIpeTanus OmbITOB, YcTHBIT http://school-collection.edu.ru
1. | BemecTBa CBHJIETEJILCTBYIOIIUX 00 aTOMHO- onpoc http://fcior.edu.ru
MOJIEKYJISIPHOM CTPOCHUH BEIICCTBA: http://www.fizika.ru
OIIBITHI C PACTBOPEHUEM Pa3IUIHBIX http://college.ru/fizika/
BEILIECTB B BOJIC; http://www.school.mipt.ru
OlieHKa pa3MepPOB aTOMOB M MOJICKYIJI C http://kvant.mccme.ru/
HCITOJIb30BaHKEM (GoTorpaduii, http://www.e-science.ru/physics
MOJIyYE€HHBIX Ha aTOMHOM CHJIOBOM http://nano-edu.ulsu.ru
mukpockorie (ACM); Onpenenenue http://www.all-fizika.com/
pa3MepoB MaJlbIX TET, http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
2. | IBuikenune u 2 |0 1 HaGnronenue n o0bsicHeHHE OPOYHOBCKOTO | Y CTHBIN http://school-collection.edu.ru
2. | B3aumoneiicTn JBWDKCHUS U ABJIeHUS MU dy3nu; OIpoc; http://fcior.edu.ru
He 4YacTHII [IpoBeneHue 1 0OBSICHEHHE OIBITOB O naboparo | http://www.fizika.ru
BellecTBa HaOJII0JICHUIO TETJIOBOTO PACIIIMPEHUS pHas http://college.ru/fizika/
rasosB; pabota http://www.school.mipt.ru
[IpoBeneHue n 00bSICHEHUE OMBITOB TIO Ne3 http://kvant.mccme.ru/
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00HapYy>KEHUIO CUIIMOJIEKYJISIPHOTO
MNPUTAKCHHUA U OTTAJIKUBAHUA,

http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru

http://elkin52.narod.ru/
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2. | ArperaTHbie 2 |0 0 Ornucanue (C UCIOJIb30BAaHUEM MTPOCTHIX VYeruwiii | http://school-collection.edu.ru
3. | cocTosinus MOJIEJICiT) OCHOBHBIX Pa3IUYHiiB CTPOCHUU | OIIPOC; http://fcior.edu.ru
BellecTBa ra3oB, KUJIKOCTEH U TBEPABIX TEIT, camocrost | http://www.fizika.ru
OOBsICHEHHE MAJION CKUMAEMOCTH ebHas http://college.ru/fizika/
JKUJKOCTEH U TBEPBIX TEJI, OOJBIION pabora http://www.school.mipt.ru
C)KMMaEeMOCTH T'a30B; http://kvant.mccme.ru/
OObsicHeHHe coxpaHeHHsI (POPMBI TBEPIBIX http://www.e-science.ru/physics
TEJ U TEKY4YEeCTH KUIKOCTH; [IpoBeneHue http://nano-edu.ulsu.ru
OTIBITOB, JIOKA3BIBAIOIINX, UTO B TBEPIOM http://www.all-fizika.com/
COCTOSIHUM BOJIBI YaCTUIBI HAXOISATCS B http://interneturok.ru/ru
CpellHEeM JaJibllie APYT OT Apyra (IUIOTHOCTh http://elkin52.narod.ru/
MEHBIIIE), 4eM B HKHIKOM; http://www.all-fizika.com/
VYcTaHOBIIEHNE B3aUMOCBSI3H MEXTY
0COOEHHOCTSIMH arperaTHBIX COCTOSTHHMA
BOJIBI U CYIIIECTBOBAHUEM BOTHBIX
opranu3moB (MC —o6uonorus,
reorpadus);
Hroro mo pazgeny |5
Pazgen 3. IBuskeHne ¥ B3anMo/AelicTBHe TeJl
3. | Mexanu4 3 1|0 0 HccnenoBanre paBHOMEPHOTO ABMKEHHUS U | Y CTHBIMH http://school-collection.edu.ru
1. | eckoe OTIpEeJIeTICHUE ero IPU3HAKOB; ompoc http://fcior.edu.ru
JABHIKEHHU HaGroieHre HepaBHOMEPHOTO JIBHXKCHHS U http://www.fizika.ru
e ompeelIeHHE €ro OTIIMYHMI OT paBHOMEPHOTO http://college.ru/fizika/

JABUKCHMUA,

Pemenue 3agau Ha OIIPpCACIICHUC IIYTH,
CKOpPOCTHU U BPpCMCHU PAaBHOMCPHOI'O
JABUKCHMUA,

AHanu3 rpauKoB 3aBUCUMOCTH MYTH U
CKOpPOCTH OT BPEMEHU;
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N

HNuepumus,
macca,
NJIOTHOCT
b

OOBbsiCHEHNE U TPOTHO3UPOBAHUE SIBJICHUH,
00YCJIOBJIEHHBIX MHEPLIUEN, HAIPUMED, YTO
IIPOMCXOUT NP TOPMOYKEHUU UJIN PE3KOM
MaHEBpE aBTOMOOUJIS, I0YEMY HEBO3MOKHO
MTHOBEHHO MPEKPATUTH IBHKEHUE HA
BEJIOCUIIEE UM CAMOKAaTe U T. [1.;
IIpoBeneHue u aHanu3 ONBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHHE CKOPOCTH
JIBUOKEHUSI Tejla B pe3yJibTaTe JIeUCTBUS Ha
HEro Jpyrux ten; Pemenue 3ana4d Ha
omnpezereHne Macchl Tena, ero oobéma u
1oTHOCcTH; [IpoBeneHre u aHanu3 ONbITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTh
M3MEHEHUS CKOPOCTH Teja OT €r0 MaccChl MpU
B3aNMOJICHICTBUH TEI.

N3mepeHune Maccsl Tella pa3andHbIMU
crioco0amu;
OrnpeneneHune MIOTHOCTH TeJla B pe3yIbTaTe
M3MEPEHUS €ro MacChl 1 00BEMa;

Y cTHBIM
OTIpOoC;
nmaboparo
pHast
pabora
Ne4 5,6;
KOHTPOJIb
Hast
pabora
Nel;
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ww

Cuia. Buasl
cHJI

14

H3yuenue B3auMOIeCTBUS KaK MPUYUHbI
M3MEHEHUS CKOPOCTH TeJIa MU €Tr0
nedopmanuu;

OnucaHue peajgbHbIX CUTyallui
B3aMMOJIEMCTBUS TEJ C [IOMOILBIO
MOJIeJIel, B KOTOPBIX BBOJUTCS MTOHSITHE U
n3o0pakeHue cuiibl; Mzyuenue cuibl
yrpyroctu. MccnenoBanre 3aBUCHMOCTH
CWJIBI YIIPYTOCTH OT Y/UJTMHEHHUS
PE3UHOBOTO MIHYpa WX MPY>XKUHBI (C
MOCTPOCHUEM TpaduKa);

AHann3 NpakTUYECKUX CUTyallui, B
KOTOPBIX MPOSIBIISIETCS ICHCTBHUE CUITBI
YIPYToCTH (YIPYTOCTh Msi4a, KPOCCOBOK,
BETOK JIepeBa U JIp.); AHAIH3
MPAKTUYECKUX CUTYaIINH, B KOTOPBIX
MPOSIBIISIETCS JIEUCTBUE CUJIBI YIIPYTOCTH
(ynpyroctp Msi4a, KpOCCOBOK, BETOK
JiepeBa v JIp.); AHaIu3 CUTyalu,
CBSI3aHHBIX C SIBJICHUEM TSATOTEHUS.
OObsicHeHre OpOUTATBLHOTO IBUKEHUS
IJIAHET C UCIIOJIb30BAHUEM SIBIICHHUS
TATOTEHUS U 3akoHa uHepruu (MC —
aCTPOHOMHS).;
H3mepenue Beca Tesa ¢ MOMOIIBIO
nuHamoMeTpa. OOG0CHOBaHUE 3TOTO CIIoco0a
W3MEPEHUS;

AHanu3 1 MOAEIIUPOBAHUE SIBIICHUS
HEBECOMOCTH; DKCIEPUMEHTAITBHOE
MOJIyYEHUE MpaBUila CII0KEHUSI CUJI,
HaMNpaBJICHHBIX BJI0JIb OJHOU MPSIMOM.
OnpeneneHne BEIUUYUHBI
PaBHOIAEUCTBYIOIIEN CHII;

H3ydenue cuibl TpEHUS CKOJILKEHUS U
CWJIBI TpeHUs Tlokost; MccnenoBanue

Y cTHBIM
OTIpOoC;
nmaboparo
pHast
pabora
Ne7;
KOHTPOJIb
Hast
pabora
Ne2

http://school-collection.edu.ru
http://fcior.edu.ru
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3aBHCUMOCTH CHUJIbI TPEHHUS OT Beca Teja U
CBOMCTB TPYILUXCS TIOBEPXHOCTEM;

Pemenne 3anau ¢ ucnosb3oBanueM popmyin
JUIA pacd€Ta CUJIbI TSYKECTH, CUIIbl YIIPYTOCTH,
CHJIBI TPEHUS;

Hroro nio pazneny

22

Pazgen 4. JlaBiienue

TBEPABIX TeJl, JKUAKOCTEe M ra3oB

4.
1.

JlaBjeHue.
Ilepenaua
JaBJICHUA
TBEPABIMU
TeJIaMH,
JKHIKOCTAMH
Hra’amMmu

3

0

0

Amnanu3 1 0ObsICHEHUE OMBITOB U
MPAKTUUYECKUX CUTYaLIHH, B KOTOPBIX
MIPOSIBIISIETCS CUJjla JaBJICHUS,
O6ocHOBaHKE CITOCOOOB YMEHBIIIEHHS U
yBEJIMYEeHUS JaBieHus; 3ydueHue
3aBHCUMOCTH JIaBJICHUs raza oT o0béMa u
temnepaTypsl; U3yuenne ocoOeHHOCTeH
repeiauy J1aBJjaeHUs TBEPIBIMU TEIaMU,
KUIKOCTAMU U TazamMu. OOOCHOBaHUE
PE3yIBTAaTOB OMBITOB OCOOEHHOCTIMH
CTPOEHMSI BEIlleCTBa B TBEPIOM, KUIKOM U
ra3000pa3HOM COCTOSTHUSIX;
DKCIepUMEHTAIILHOE

JTI0OKa3aTeNbCTBO 3akoHa [lackans;
Pemrenne 3ana4d Ha pacyér

JIaBJIEHUsI TBEPJIOTO Tea;

VY cTHBI
orpoc
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N

JdaBJienue
JKUJAKOCTH

Hccnenopanne 3aBUCUMOCTH JIaBJICHUS
KUJKOCTH OT INTyOUHBI OTPY>KEHUS U
IUIOTHOCTH >KUIKOCTHU,

HaGaronenue u oObsACHEHHUE
THUJIPOCTAaTUYECKOrO Tapaokca Ha OCHOBE
3akoHa Ilackais;

H3yuenune cooOmarommxcs CoCy/10B;
Pemenne 3amay Ha pacy€r naBiaCHUS
*kuakocTu; OOBSICHEHUE TIPUHITATIA
JICHCTBUSA THIPABINYECKOTO Mpecca;
AHanu3 1 00bsICHEHUE MPAKTUYECKUX
CUTYyaIli, IEMOHCTPUPYIOIINUX ITPOSBICHUE
JIaBJCHUS JKUIKOCTHU U 3akoHa Ilackais,
HarpuMep MPOIIECCOB B OPTaHU3ME MPHU
ri1y0okoBogHOM HbIpstHUN (MC —
ouosorus);

VYcTHbIit
orpoc
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4. | Atmocdeproe (6 (O 0 DKCIIEpUMEHTAIIbHOE O0OHAPYKCHHE YcrHbii http://school-collection.edu.ru
3. | naBJIeHue aTMOC(hEpHOTO JIaBJICHUS; ompoc http://fcior.edu.ru
AHanu3 u 00bSICHEHHE OTIBITOB U http://www.fizika.ru
MPAKTUYECKUX CUTYallHi, CBA3aHHBIX C http: //college.ru/fi zika/
JelCcTBUEM aTMocq)epﬂoro JIaBJICHUA http: /IWwWw. school.mipt.ru
OOBsICHEHHE CYIIECCTBOBAHUS aTMOC(EphI http://kvant.mccme.ru/
Ha 3eMJie 1 HEKOTOPBIX IUTaHEeTaX WiIu e http;//WWW.e_science_ru/phygics
OTCYTCTBHS Ha APYTUX IU1aHeTax U JIyHe http://nano-edu.ulsu.ru
(MC —reorpadusi, actpoHOMHUS); http://www.all-fizika.com/
OO0BsICHEHHE U3MEHEHHUS TTIOTHOCTH http://interneturok.ru/ru
aTMoc@ephbl ¢ BBICOTOM 1M 3aBUCUMOCTH http://elkin52.narod.ru/
aTMOC(epHOTO JIABJICHUS OT BBICOTHI; http://www.all-fizika.com/
Pemenne 3aga4 Ha pacyuér
atMocdepHoro nasienus; Mzyuenue
YCTpOMCTBa OapoMeTpa aHepOH A,
4. | deiicTBHe 6 |1 1 DKCIIepuMEHTaIIbHOE OOHAPYKCHHE Y cTHBIIT http://school-collection.edu.ru
4. | sxkmakocT u NEWCTBUA KUIKOCTH U ra3a Ha OTIpoC; http://fcior.edu.ru
rasa Ha MOTpyKEHHOE B HUX TEJIO; naboparo | http://www.fizika.ru
NMOTrpy:KEHHOE OrnpenenieHUE BRITATKHBAOIICH CUITBI, pHas http://college.ru/fizika/
B HHUX TeEJIO0 JIEHCTBYIOIICH HA TEJ0, OTPYKEHHOE B pabora http://www.school.mipt.ru
JKUJIKOCTD; Ne9; http://kvant.mccme.ru/
[IpoBeneHue u 00CYKIACHUE OMBITOB, KOHTpOJIb | http://www.e-science.ru/physics
JEMOHCTPUPYIOIINUX 3aBHCHMOCTD Hast http://nano-edu.ulsu.ru
BBITAJIKMBAIOIIEH CHJIBI, JCHCTBYIOIICH Ha pabota http://www.all-fizika.com/
TEJIO B )KUJKOCTH, OT 00bEMa morpykEHHOM | Ne3 http://interneturok.ru/ru

B JKMJIKOCTb YaCTH T€JIa U OT INIOTHOCTHU
KUAKOCTH; MccnenoBanue 3aBUCUMOCTH
Beca Tena B BoJIe OT 00bEMa MOrpyEHHOM B
JKUIKOCTBb YaCTH TEJIa;

Pemrenue 3ana4 Ha IpUMEHEHHE 3aKOHA
Apxumena 1 ycI0BUs IUIaBaHUS TET;

http://elkin52.narod.ru/
http://www.all-fizika.com/

Wroro no pazneny | 20

Pazgen 5. PaGoTa 1 MOIIHOCTBL. DHeprusi
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5. | PaGora u DKCIIEPUMEHTAIILHOE OTIPE/ICIICHNE YcrHbii http://school-collection.edu.ru
1. | MomHoOCTH MEXaHHYECKOM pabOThI CHIIBI TSHKECTHU onpoc http://fcior.edu.ru
IIpU NAJCHUU TeJa U CUJIbI TPEHUS MPH http://www.fizika.ru
paBHOMEPHOM MEPEMEIICHUH TEJIa 1O http://college.ru/fizika/
TOPU30HTAIBHON TOBEPXHOCTH; http://www.school.mipt.ru
Pacuér momHoCTH, pa3BUBaEeMoOii npu http://kvant.mccme.ru/
moabEMeE 10 JiecTHHUIIE; Perienne 3a/1a4 Ha http://www.e-science.ru/physics
pacuér MeXaHHUYECKOW paboThI U http://nano-edu.ulsu.ru
MOIITHOCTH; http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
5. | IIpocThie OrnpeniesicHUE BBIMTPBIIIA B CUJIC IPOCTHIX | Y CTHBIN http://school-collection.edu.ru
2. | MEXaHHU3MBI MEXaHH3MOB Ha MpPUMepe pblyara, OTIpoc; http://fcior.edu.ru
MMOIBMYKHOTO M HEMTOABHKHOTO OJIOKOB, naboparo | http://www.fizika.ru
HAKJIOHHOM MIocKocTH; MiccremoBanue pHas http://college.ru/fizika/
YCJIOBHSI PAaBHOBECHSI pblUara, pabora http://www.school.mipt.ru
OOHapyKeHHE CBONCTB MPOCTHIX Nel0; http://kvant.mccme.ru/
MEXaHHN3MOB B Pa3/IMYHbIX HHCTPYMEHTax U | 1aboparo | http://www.e-science.ru/physics
IIPUCIIOCOOJICHUSIX, UCIIOJIB3YEMBIX B OBITY U | pHas http://nano-edu.ulsu.ru
TEXHHUKE, a TAK)Ke B )KUBBIX opranuzmax (MC | pabora http://www.all-fizika.com/
— Omojorus); Nell http://interneturok.ru/ru
DKCIIEpUMEHTAILHOE JI0KAa3aTEIbCTBO http://elkin52.narod.ru/
paBeHCTBa pabOT MPU IPUMEHEHUU http://www.all-fizika.com/
MIPOCTBHIX MEXaHU3MOB;
Omnpenenenue KII/| HakJIOHHOM MIIOCKOCTH;
Perienure 3a1a4 Ha MpUMEHEHHE TIPaBUIA
paBHOBecHs pbluara u Hapacuér KIIJI;
5. | Mexanu4eckasi DKCHEepUMEHTAJILHOE OIpeIelIeHNe YcTHbII http://school-collection.edu.ru
3. | sneprus W3MEHEHHS KHHETHYECKOU 1 oTIpOC; http://fcior.edu.ru
MOTEHIIMAJILHON SHEPTUHU TeJa MPHU €T0 KoHTpoib | http://www.fizika.ru
CKaThIBAHUH 10 HAKJIOHHOM MJIOCKOCTH; Hast http://college.ru/fizika/
dopMmyaupoBaHUE HA OCHOBE paborta http://www.school.mipt.ru
MCCJIEI0BAHUS 3aKOHA COXPaHEHUS Ne4 http://kvant.mccme.ru/

MEXaHUYECKON DHEPIUY;

http://www.e-science.ru/physics
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OO6cyxaeHue rpaHul] MPUMEHUMOCTH
3aKOHA COXpPaHEHUs dHEepruu; Pemenne
3a/1a4 C UCTOJIb30BAaHUEM 3aKOHA
COXpaHECHHsI SHEPTUH;

http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru

http://elkin52.narod.ru/
http://www.all-fizika.com/

Hroro no pazgeny: |12

PesepBHOE Bpemst 3

OBIIEE 68 11
KOJIMYECTBO

YACOBIIO

[TPOTPAMME
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MNOYPOYHOE IINTAHUPOBAHUE

Ne | Tema ypoka KoanuecTBo yacon Hara Buabl,
n/n H3y4YeHHs | (POpMBI
BCEro | KOHTPOJIbHbIE | MPaKTHYeCKHe
KOHTPOJIA
padoThI padoThI

1. | ®usuka -Hayka o IpUpPOJE. 1 0 0 YcrHbIi

orpoc

2. dusnieckue BICHUS. 1 0 0 YcTHBIR

orpoc

3. | ®dusnyeckre BEITMYUHBL 1 0 0 YcrHbIH
Nzmepenne Gpusznueckux ompoc
BCIIMYHUH.

4. | JlJaboparopHas pabora 1 0 1 JlaGopaTopHas
Nel «OmnpeneneHue 1eHbI pabota
JeTICHUST U3MEPUTELHOTO
npudopa

5. | Crpoenue BemiecTBa. MoneKybl 1 0 0 YcTHBIN onpoc

6. | JlabopaTopHas pabora No 2 1 0 1 Jlabopar
«OmnpezeneHue pazMepoB MaJIbIX opHast
TE pabora

7. | JlabopaTtopnas pabora Ne 3 1 0 1 JlaGopat
«O11eHKa quamMeTpa aToma OpHasd
METOJIOM PSIIOB)» pabota

8. | bpoyHOBCKOE BHKCHHE. 1 0 0 VerHBIi ompoc
Huddyzms.

9. BzanMopelicTBre YacTHII 1 0 0 YcTHBIH
BEIIIECTBA orpoc

10. | ArperaTHble COCTOSHHUS 1 0 0 VerHbrit
BEIIIECTBA. orpoc




11. | CamocrosiTenbHas paboTa mo [TuceMeHHBIH
teme «llepBoHavanbHBIC KOHTPOJITh
CBEJICHUS O CTPOCHUU
BELIECTBAY

12. | MexaHHUUY€eCKOE IBUKEHUE. VceTHbIIT

orpoc

13. | PaBHOMepHOE 1 VcTHBII
HEPaBHOMEPHOE ompoc
JBIDKEHHE

14. | Ckopocts. EquHUIIBI CKOPOCTH. Y cTHBIN

orpoc

15. | Pacuer ckopocTH, IyTH U BpEMEHHU YcTHBIN
IBYKCHUS orpoc

16. | IlpssmomuHetinoe YcTHBIH
PaBHOYCKOPEHHOE JIBHIKEHHUE., ompoc
Yckopenue.

17. | Muepuus. Bzaumonelicteue YcTHBI opoc
Tel

18. | Macca Tena. EquHUIBI MacChI. YcTHbIHM

orpoc

19. | Cuna kak XxapakTepUCTHKA VYcrHBIH
B3aMMOJEUCTBHSA TEIl omnpoc

20. | JJTabopaTopuas pabora Ne 4 JlaGopar
«M3MepeHre MacChl TEa opHas

pabora

21. | IlmoTHOCTB BellecTBa YcTHbBIHI

oIpoc;

22. | JJabopatopHas padora Ne 5 JlaGopartopHas

«M3mepenne oObemMa TBEpIOTrO

pabota




23. | Pacuer macchl 1 0ObeMa Tena 1mo VYcTHbIi
€ro IIOTHOCTH. ompoc;

24. | Pacuer macchel U 0ObeMa Tena 1o JlaGoparopHas
€ro IIOTHOCTH pabota

25. | KonTponbHas pabora Nel [Muceme
«Mexannueckoe HHBIN
IBUOKEeHUE. Macca Tena. KOHTPOJI
IImoTHOCTE BemiecTBa. b

26. | Cua. YcTHBIH onpoc

27. | SIBnenue tarorenus. Cuaa VcTHBIN
TSOKECTH orpoc

28. | Cuna ynpyrocTtr. 3aKoH YcTHBIIH orpoc
I'yka.

29. | Bec Tena. CBsi3b MeXTy CHUIION YerHbid
TSDKECTU M MacCcoM Tedna. onpoc

30. | JlabopaTtopuas padora Ne 7 JlaGopatopuas
«/lunamomertp. I'pagynpoBanue pabora
NIPY>KUHBI U U3MEPEHUE CUIT
JIMHAMOMETPOM)

31. | Cnoxxenue AByX CHII, YcTHBIN onpoc
HanpaBJIEHHBIX MO OJIHON
npsamoid. PaBHojecTByOMIAst
cuia.

32. | Cuna tpenus. TpeHue IOKOSL. YcTHBI orpoc
TpeHue B mpUpoe U TEXHUKE

33. [Korrponeras padora Ne 2 o Temam Kontpor
«Bec Tenmay, «I'paduaeckoe a

bHas

M300pakeHre Cy, «CHITBD),
«PaBHOJICHCTBYIOIIAS CHI» padora

34. | JaBnenwe. EnuHUIGI TaBiICHUS VYcTHBI

orpoc
35. | JaBnenwue rasa. YcTHbIM

oIpoc




36. | Ilepenaua maBieHus VcTHBII
JKUIKOCTIMU U Ta3aMH. orpoc
3akoH ITackas.
37. | JlaBneHue B )KUIKOCTH H VcTHbli
rase, BbI3BaHHOE J€HCTBUEM orpoc;
CHUJIBbI TSOKECTH. IIncoMenHEbIN
KOHTPOJIb
38. | Pacyer naBieHUA KUIKOCTU HA VcTHBII
JTHO ¥l CTEHKH COoCyJia orpoc
39. | CooOraromnuecst COCybl. VYcerHbIi
or1poc;
IIncoMeHHEBIN
KOHTPOJIb
40. | Bec Bo3myxa. ATmocdepHoe YcrHbIHOMpOC
JIaBJIECHHUE.
41. | U3mepenne atMmocgepHOro YcrHbli
nasienus. OnbiT Toppuueniu orpoc
42. | bapomerp-anepoua. AtmocdepHoe YcTHBIH
JIABJICHUE Ha Pa3IMYHBIX BHICOTAX orpoc
43. | Manomerpsl. TTopriHeBoi YcTHBIH
JKUJIKOCTHBIM Hacoc. omnpoc
44, | I'mppaBIUYECKHI Tpecc YcTHBII
orpoc
45. | JleiicTBHE KUIKOCTH M ra3a Y CTHBIT
HAa MOTPY’KEHHOE B HUX TEJO oIpoc;
ITnceMeHHBIH
KOHTPOJIb
46. | ApxuMenoBa cuiia [TnceMeHHBIH
KOHTPOJIb
47. [laboparopuas paGora Ne 8 JlaGopat
«I13y4eHre BBITAJIKUBAIOIICH CUJIBL,
N . opHas
NeliCTBYIONICH Ha MOTPYKEHHOE B p
PKHIIKOCTD TEJI0» pabora
48. | ITmaBanue ten VcTHBII

oIpoc




49. | JTabopaTtopHas pabota Ne 9 JlaGopar
"BblsicHEHHE yCIOBUI OpHast
IJIaBaHMsI TENa B pabora
KugKoctu"

50. | [lnaBanue cyaoB. YcTHBIH
BosngyxomnnaBanue

orpoc

51. | Pewenue 3anau VCTHBIH

oTIpoc;

52. | IloBTOpeHue YcTHBI# onpoc
53. | KonTponbHas padora Ne3 mo KonTponbsHas
Teme «JlaBiieHue TBepAbIX Tell, pabota

JKUJIKOCTEHN M Ta30B)

54. | Mexanundeckas padora. EnuHutist VY CeTHBIN
paboTsI orpoc

55. | MorHOCTE. EQMHUIIBEI MOIITHOCTH. VYcTHBIH

orpoc

56. | [TpocTbie MEXaHU3MBI. YcrHbli

oTIpOC;
[TuceMeHHbIN
KOHTPOITb

57. | Poruar. PaBHOBecue cuit Ha YcrHbii
peIuare. orpoc

58. | MoMeHT cHibl VYcTHbIH

orpoc

59. | Jlaboparopnas pabora Ne 10 JlaGopat
«BrIsicHEeHHe yCITOBHSI paBHOBECHS opHas

bIaara
p pabora
60. | Biioku. 3omoroe paBuIIo YcTHbli

MCXaHUKH

omnpoc




61. | Llentp Tsoxectu Tena 1 0 YcTHBII onpoc
2. Plaboparopnas pabora Nell 1 1 V CTHBIIH
«Omnpenenenne KI1/I HaknonHo#i
orpoc
[IOCKOCTH

63. | Dueprus. [loreHunanbHas u 1 0 YcrHbIHOMpOC
KUHETUYeCcKast JHEPTHsL.

64. | [IpeBpateHue 0JHOTO 1 0 YcrHbii
BHUJa MEXaHUYECKON OIIpocC;
SHEPIruM B Ipyrou [TuceMeHHbIN

KOHTPOJIb

65. | KonTponbsHas padora Ne 4 o 1 0 KonTponbsHas
Teme «PaboTa 1 MOIIIHOCTb. pabota
OHeprus»

66. | [ToBTOpEHME MPOKIEHHOTO 1 0 YcTHBIHI

orpoc

67. | [loBTOpEeHME MPOWIEHHOIO 1 0 YcTHBIT

orpoc

68. | [ToBTOpEHME POWIEHHOTO 1 0 YcTHBIH

ompoc

OBIIEE KOJIMYECTBO YACOB 68 11

I10 ITPOI'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI VI YHEHUKA
®wuzuka, 7 knacc/[1€peimku A.B., OO0 «/IPODA»; AO «13narensctBo [IpocBemeHunes

METOANYECKHUE MATEPHUAJIBI VI YYUTEJIA

1. ITepoimukun A.B., 'yrauk E.M. ®usuka. 7 kinace. — 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. Mapon). — M.:
Hpoda, 2016

4. ®dusuka. unaktuyeckue marepuansl. 7 kiacc (aBropsl: A. E. Mapon, E. A. Mapon). — M.: JIpoda

5. ®usuka. [luarnoctuyueckue padotsl. 7 kiace (aBropsl: B. B. [llaxmaTtosa, O. P. llledep). — M.: ipoda
6. ®uznka. COOpHUK BOTIPOCOB U 3a1ad. 7 kiacc (aBTopel: A. E. Mapow, E. A. Mapos, C. B. M.: ). —
Hpoda, 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://lwww.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 NMPUTSHKCHHUE U OTTATKUBAHUE MOJICKYI.
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[aBieHue raza u )UJIKOCTH.

15 Bec Bo3ayxa. ATMOc(hepHOE aBieHue.
16 INopurHeBo# U )KUAKOCTHBIA HACOC.

17 Mexanudeckas pabota. MOIIHOCTS.

18 Peryar. MoMeHT CHUTBI.

19 PaBencTBO pabOT NMpH UCTIOIH30BAHKE MPOCTHIX MEXaHU3MOB.
20 IMoTennuanpHast 1 KWHETUYECKAsl DHEPT U

OBOPYJIOBAHMUE JIJISI IPOBEJIEHUSI IABOPATOPHBIX, IPAKTUYECKHUX PABOT,
NEMOHCTPALIUN

O6opynoBanue KabMHETa
1. Jlocka yueOHast

2. Cron yuutenbckuit 1
3. Cryn yuutenbckui
4. kad 3

5. Cron yuennueckuii 18
6. Ctyn yueHnueckuii 36

7. Tabnuua «HexoTopbix ¢pusnueckux BenudyuH B cucreme Ci» 1

8.IIpaBuia o TexHuke 0€30MaCHOCTHU MPH BBHINIOJIHEHUE JabopaTopHOIl padoThl 1
9. Ilacmopt kabunera 1

10. HoyrOyk

11. MY
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