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IHHOACHUTEJIBHASA 3ATIMCKA

CopeprkaHue mporpaMMbl HallpaBiIeHO Ha (GOPMUPOBAHHE €CTECTBEHHOHAYYHON TPAMOTHOCTH yJaIIUXCs U
OpraHu3aIuio U3y4eHus: GU3UKU Ha JeSITeILHOCTHON OCHOBE. B Hell yuuThIBaIOTCS BO3MOKHOCTH IPEIMETa
B peamm3zauuu TpeboBannit ®PI'OC OOO K rmIaHupyeMbIM JTUYHOCTHBIM M METAIpPEIMETHBIM pe3yabTaTaM
o0y4eHus1, a TaK)Ke MEKIPEAMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YI€OHBIX IPEMETOB Ha YPOBHE
OCHOBHOT'O 001I1eT0 00pa3oBaHUsL.

OBLIAA XAPAKTEPUCTHUKA YYEBHOT' O ITIPEJJIMETA «®U3UKA>

Kypc ¢pusukn — cucreMooOpas3yromuii A1l €CTECTBEHHOHAYYHBIX YI€OHBIX TPEMETOB, IIOCKOIBKY
(u3nyecKue 3aKOHBI Jie)KaT B OCHOBE MTPOLIECCOB U SBJICHUM, H3y4aeMbIX XUMHEH, OHMOJI0THel, acTpoHOMUEH
u pusnyeckoit reorpadueit. dusrnka — 3TO MpeaAMET, KOTOPHIA HE TOJHKO BHOCUT OCHOBHOM BKJIAJ] B
€CTECTBEHHOHAyYHYIO0 KapTUHY MHUpPA, HO U IPEJOCTaBIsIeT HanboJee sicHble 00pa3iibl IPUMEHEHUS! HAayYHOTO
MeTO/1a TO3HAaHMS, T.€. criocoda MoIy4eHHsl TOCTOBEPHBIX 3HaHMM 0 mupe. Hakonen, ¢pusnka — 310
MIPEAMET, KOTOPBIM HApALy ¢ APYTMMHU €CTECTBEHHOHAYYHBIMH IIPEIMETaMM JIOJDKEH JaTh MIKOJIbHUKAM
Mpe/icTaBiIeHHE 00 yBIIEKATEIbHOCTH HAyYHOTO MCCIEA0BAHUS U PAJIOCTH CAMOCTOSITENIBHOTO OTKPBITHS

HOBOT'O 3HAHHU.

OpHa 13 I1aBHBIX 337124 GU3NYECKOTO 00pa30BaHus B CTPYKTYpe 00IIero 00pa3oBaHUsi COCTOUT B
(hOopMHUPOBAHHN €CTECTBEHHOHAYYIHOU I'PaMOTHOCTH M MHTEpECca K HayKe y OCHOBHOW MacChl 00ydJaro muxcs,
KOTOpbIE B JlajibHEHIIEM OyIyT 3aHATHI B CaMBIX pa3HO 00pa3HbIX cdepax nestenbHocTu. Ho He menee
BaXXHOM 3a/1auell ABJISIETCA BBISBICHHUE U MOATOTOBKA TAJAHTIMBBIX MOJIOJBIX JFOAEH s TPOJOIIKEHHS
oOpa3oBaHus U AajbHEHIIEH TPopecCnOHATBLHON AEATENIHOCTU B 00JIACTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUI U CO3JaHUU HOBBIX TEXHOJIOIMH. COrslacHO IPUHATOMY B MEXIyHapPOJHOM COOOIIECTBE
omnpenenenuto, «EcrecTBeHHOHay4Hasi TPaMOTHOCTh — 3TO CIIOCOOHOCTB Y€I0BEKA 3aHUMATh aKTHBHYIO
IPaXXIaHCKYIO MO3MIIMIO MO OOIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMH HAayKaMu, U
€ro roTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UaesMU. HaydHO rpaMOTHBIHN YeI0BEK CTPEMUTCS
y4acTBOBATh B apI'yMEHTHPOBAHHOM OOCYKJICHUU ITPOOIIEM, OTHOCSIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSM, YTO TPEOYET OT HEro CIEIyIOUINX KOMIETEHTHOCTEM!:

— HAY4YHO O0OBACHATH SABJICHUS,
— OILICHHMBATh U IIOHUMATb 0COOEHHOCTH HAay4YHOI'0 UCCIICAOBAHU,
— HHTCPIPETUPOBATE JAaHHBIC U UCIIOJIb30BATh HAYYHBIC JOKA3aTCIIbCTBA JJIA ITOJIYYCHHA BEIBOJOB.

N3yuenue pu3nku cniocoOHO BHECTH peIIaoNInil BKJIaa B (OpMHpPOBAHUE €CTECTBEHHOHAYYHOU
IrPaMOTHOCTHU O0yYarOIIHXCS.

HEJIX U3YYEHHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

Lenu nzydyeHus (U3MKKU Ha ypOBHE OCHOBHOTO 00111ero oOpa3oBaHus omnpeseneHs B Konuenmmm
MperoiaBaHus yueOHOTo npeamMera

«Pu3ukay B 00pa3oBaTenbHbIX opranuzanuax Poccuiickoit deaepaiuu, peaaus3yromnux OCHOBHbIE
o0rmieoOpa3oBarebHble MPOrpaMMBl, yTBEpkAEHHOI pemeHreM Kosterun MunucrepcrBa
npocsereHus Poccuiickoit @enepanuu, npotokos ot 3 nexadpst 2019 r. Ne [TK-4BH.

Lenu n3ydyenus: GU3MKU:

— TpuOOpeTeHne HHTEepeCa U CTPEMIICHHUS O0yJarOIUXCsl K HAYYHOMY U3YUYEHHUIO TPHPO/JIBI,
pa3BUTHE UX UHTEJUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

— pa3BUTHUE MPEICTABICHUI 0 HAYYHOM METO/E MO3HAaHUS U (POPMUPOBAHUE UCCIIEAOBATEIHCKOTO



OTHOIICHUSA K OKPY’KArOIIM SBJICHUSM;

— (opMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHUsI OCHOB CTPOCHHS MAaTEpUH U
(byHIaMEHTAJIBHBIX 3aKOHOB (PH3UKH;

— (opmupoBaHme MPeACTaBICHHUNA O pOJIA (DU3HMKH JUTsI PAa3BUTHS APYTHX €CTECTBEHHBIX HAYK, TEXHUKU
U TEXHOJIOTHH;

— pa3BHTHE MPEICTABICHUI 0 BOBMOXKHBIX chepax Oyaymiei mpoeccCHoHaIbHOM NesITeIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MMOATOTOBKA K JAJIbHEHIIIEMY O0YYEHHUIO B 3TOM HAIIPABIICHHH.

JlocTmkeHue ITUX 1eJIei Ha yPOBHE OCHOBHOTO 00IIero o0pa3oBaHusi 00€CIeunBacTCsl peIiCHUEM
CIIEIYIOLIHX 3a/1a4:

— mpuoOpeTeHre 3HaHUM O TUCKPETHOM CTPOCHUH BEIIECTBA, 0 MEXaHUYECKUX, TETUIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— npuoOpeTeHrne YMEHUN OMUCKHIBATH U OOBSCHATH (PU3UUECKHE SIBJICHUS C UCTIOJIH30BAHUEM
MOJIYY€HHBIX 3HAHU;

— OCBOCHHE METOJIOB PEeIIeHHUs MPOCTEUINTNX paCUETHBIX 33/1a4 C UCIIOJIh30BAHUEM (PU3NUECKUX
MO/JIeJIel, TBOPUYECKUX U TPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— pa3BUTHE YMEHUH HAOIIOAaTh NPUPOIHBIE SIBJICHHS U BBIIOJIHATE OIBITHI, JJAOOpATOPHBIE PA0OTHI U
AKCIEPUMEHTAJIbHbIE UCCIIEIOBAHUS C UCIIOJIb30BAHNEM U3MEPHUTENBHBIX PHUOOPOB;

— O0CBOeHHUE NMPUEMOB PaboThl ¢ nHPOopMaIen GU3NIECKOTO CoNePIKaHUsI, BKIIOYask HH()OpMAIHIO O
COBPEMEHHBIX IOCTHKCHUAX (DU3HMKH; aHAIIN3 U KPUTHIECKOE OllCHUBaHNE HH(popMaIum;

— 3HAKOMCTBO €O cepamu mpodecCuOHATBHOM EeATETLHOCTH, CBI3aHHBIMU C (U3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JOCTIKECHUSIX (PU3UICCKOI HAYKH.

MECTO YYEBHOT'O IIPEJIMETA «®U3UKA» B YHEBHOM IIVIAHE

B cootBercTtBHmM ¢ PI'OC OOO dusuka sBiaseTcs 00s3aTeIbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
oburero o6pazoBanus. JlanHas mporpaMmMa npeaycMaTpuBaeT uyueHue pusuku Ha 6a30BOM ypoBHE B 7
Kiacce B 00bEMe 68 yacoB 10 2 yaca B HEJIENIIO.



COJAEPKAHUME YYEBHOTI'O ITPE/IMETA

Pa3nes 1. @u3uka u e€ poJib B NO3HAHUM OKPY/KAOIIEro MUpa
dusnka — HayKa o MPHUPOJE, N3ydaeT (GU3NYEeCcKHe SIBJICHHS: MEXaHUUECKUE, TeIUIOBBIE, SJICKTPUUECKHUE,
MarHUTHbIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BenmmunHbl. M3mepenne pusnueckux BenmmunH. Gusndeckue mpuodopsl. [lorpenrHocts
n3MepeHu. MexlyHapoaHas CUCTeEMa EANHUL.

Kak ¢u3uka u apyrue ecrecTBeHHbIC HAYKH U3Yy4aloT Ipupoay. EcTecTBeHHOHAYUHBIN METO MO3HAHUS:
HaOJr0/IeHNEe, MOCTAHOBKA HAYYHOTO BOTIPOCA, BBIIBUKEHHUE TUIIOTE3, IKCIIEPUMEHT T10 PO BEPKE THITOTE3,
oObsicHeHue HabmoaaeMoro siBiieHus. Onrcanue GU3NYeCKuX sIBICHUH ¢ TOMOIIBIO MOJIEIIEH.

JdeMoHcTpanuu
1. MexaHI/I‘-ICCKI/IC, TCIIJIOBBIC, DJICKTPUUCCKUEC, MAarHUTHBIC, CBETOBBLIC SABJICHUS.

2. ®usnueckue Npubopsl U MpoLeaypa NPSIMBIX U3MEPEHUH aHAJIOTOBBIM U IIU(PPOBBIM IPUOOPOM.

JlabopaTopHbie paGoThl U ONBITHI

1. Onpenenenuie LEHbI IeIeHNUs HIKalIbl U3MEPUTENIbHOTO mpubopa

2. 3MepeHnne paccTostHUI

3. 3mepenue o0bEMa KUIAKOCTH U TBEPIOTO TEIa

4. OnpeneneHue pa3MepoB MAJIBIX TEJ

5. U3mepenue TeMreparypbl Ipy NOMOIIX KUAKOCTHOTO TEPMOMETpA U IaTUMKa TEMIIEPaTyphbl

6. [IpoBenienue nccaen0BaHus MO MPOBEPKE TMIOTE3bI: NaTbHOCTh MOJETA MIApUKa, MYHIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BBICOTA MTyCKa

Paznen 2. [lepBoHayaibHbIE CBECHUS 0 CTPOCHUM BelllecTBA

CrpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, X pazMepbl. ONBITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
BemecTBa. OMbITH, J0Ka3bIBAIONINE AUCKPETHOE CTPOEHHUE BEIIECTBA.

Z[BI/I}KCHI/IG qacTul BCIICCTBA. CBs13b CKOPOCTH ABHIKCHUS HaCTHUIL C TeMnepaTypoﬁ. BpOYHOBCKOC
JABUIKCHUC, I[I/Iq)q)YSI/IH. BS&PIMOI[GIZCTBPIC YaCTHUIl BEIIECCTBA: IIPUTAKCHUE N OTTAJIKKUBAHUE.

ArperatHble COCTOSIHHSI BEIIECTBA: CTPOCHHE Ia30B, KUIAKOCTEH U TBEPABIX (KPUCTATTUYECKHIX) TEIl.
B3aumocBs3b Mex/1y CBOMCTBaMHU BEIIECTB B PA3HBIX arperaTHhIX COCTOSIHUIX U X aTOMHOMOJIEKYJISIPHBIM
ctpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUN BOIbl. B3auMoCBs3b Mexk/1y CBOMCTBaAaMH BEILIECTB B
Pa3HBIX arperaTHhIX COCTOSTHUSAX U UX aTOMHOMOJIEKYISIPHBIM cTpoeHreM. OcOOEHHOCTH arperaTHbix
cocTosiHui BoJibl. OCOOEHHOCTH arperaTHhIX COCTOSIHHI BO/IBI.

JdeMoHcTpanun

— HaOnronenre GpOYHOBCKOIO JIBH)KEHUS

— HaOmonenune muddysun

— HaOmoienue sBneHui, 00bACHAIONIMXCS PUTSHKEHUEM WM OTTAIKUBAaHUEM YacTHUI] BEILIECTB
JlabopaTopHbie padoThbl U ONBITHI

— OrmeHka JuaMeTpa aToMa MeTOJIOM PSJI0B (C UCHob30BaHUEM (oTorpaduii)

— OmnbITHI 10 HAOIIOICHUIO TETIOBOTO PACHIMPEHHUS T'a30B

— OmnbITHI 10 0OOHAPYKEHUIO ASUCTBUS CUIT MOJIEKYJISIPHOTO NMPUTSKEHUS

Pazpnen 3. /IBuxenne u B3anMo1eHCTBUH
Mexanuueckoe aBuxeHue. PaBHoMepHOe U HepaBHOMepHOE JiBHKeHUEe. CKopocTb. CpeiHssl CKOPOCTh MPU
HEPAaBHOMEPHOM JIBHKCHUU. Pacd€r myTu 1 BpemeHu ABrKeHus. PABHOMEpHOE U HEPABHOMEPHOE JBU -



xeHue. CkopocTb. CpeaHsisi CKOpOCTb ITPU HEPAaBHOMEPHOM JBM>KEHUM. Pacdy€r nyTu u BpeMeHH IBUKEHUS.

SIBneHue nHepuMU. 3aKOH HHEpLUUHU. B3aumoeiicTBue Ten Kak IpUuYMHa U3MEHEHHUS! CKOPOCTH JBUIKEHHUS
Ten. Macca kak Mepa uHepTHocTH Tena. [noTHocTh BemecTBa. CBs3b MJIOTHOCTU C KOJIMYECTBOM MOJIEKYT B
enuHUIEe 00BEMA BEIIECTBA.

Cuna xak xapakTepucTHKa B3auMoieicTBus Teil. Cuna ynpyrocty U 3akoH ['yka. i3mepenue cuiibl ¢
MIOMOIIBIO TUHAMOMETpA. fIBJIeHUE TArOTeHUs U cuiia TsokecTu. Cuna TskecTd Ha qpyrux miaaHetax (MC).
Bec Tena. HeBecomocts. CrioxeHue cuil, HallpaBJIEHHbIX 110 0HOU npsiMoii. PaBHoieiicTByromas cuit. Cuna
TpeHus. TpeHue cKoIbKeHus u Tpenue nokos. Tpenue B npupose u texuuke (MC).

JdeMoHcTpauuu

1. HaGmroieHne MexaHu4ecKoro JIBUKEHUS Tela

2. NI3amepeHune CKOpOCTH MPSAMOJIUHENHOTO JBUKEHUS

3. HabGnroienue siBieHUst HHEPLMU

4. HaGnroneHne N3MEHEHUs1 CKOPOCTH MPH B3aUMOJICHICTBUU Tel
5. CpaBHEHHE MacC 0 B3aMMO/ICHCTBUIO TEJ

6. Cno>keHue CHJI, HalpaBJIEHHBIX 110 OJTHON MPSAMOM

JlaGopaTopHblie padoThbI M ONBITHI

1. OnpeneneHne CKOPOCTH PABHOMEPHOTO JBIDKECHHS (IapHKa B )KUIAKOCTH, MOJEIH dJIEKTPUIECKOTO
ABTOMOOWJIS U T. T1. )

2. OnpeneneHue cpeaHE CKOPOCTH CKOJIBKEHHs OpycKa WIIH IIapHuKa M0 HAKJIOHHOM TUIOCKOCTH 3.
Onpenenenre MIOTHOCTH TBEPIOTO Tea

4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTskeHus (Iedopmanyin) Ipy>KUHbI OT TPUII0KEHHON
CHJIBI

5. OnbIThI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUS OT Beca Tejla U Xapakrepa
COTPUKACAIOLIUXCS TOBEPXHOCTEH

Pasnen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra30B

JlaBnenue. CriocoObl yMEHBIIICHHS M YBEITMUYCHUs NaBjicHus. JlaBiieHre raza. 3aBUCUMOCTb JIaBJICHHS ra3a
oT 00bEMa, Temneparypsl. [lepenaua qapineHuss TBEPABIMH TEJIAMH, KUIKOCTAMU U TazaMu. 3akoH [lackans.
[THeBMaTHYECKHE MAIIMHBI. 3aBUCUMOCTb JIaBJICHUS JKHJIKOCTU OT TIIyOWHBI. [ 'HIpocTaTHUecKuii mapaoxc.
Coobmarommuecs cocyapl. [ mapaBInyecKue MeXaHU3MBbl.

Atmocdepa 3emnu u atMmocdepHoe napneHue. [IpuunHbl cylecTBOBaHUS BO3IYIITHOM 000710YKH 3eMITH.
Omnsit Toppuuemnnu. M3mepenue atMocepHOTro naBieHus. 3aBUCUMOCTb aTMOC(EpPHOTO JIaBIEHUS OT
BBICOTHI HaJl ypoBHEM Mopst. [Iprbopsl ams u3MepeHus aTMOCEepHOTO TaBICHHUS.

JleiicTBHE KUAKOCTH U Ta3a HAa OTPY:KEHHOE B HUX Tello. BriTankuparomas (apxumenoBa) cuiia. 3akoH
Apxumena. [InaBanue ten. Bo3gyxomnnaBanue.

JdeMoHcTpanuu

1. 3aBuCHUMOCTD AaBJIEHUs ra3a OT TEMIIEPATYpPbI

2. Ilepenaya naBIeHUS )KUIKOCTHIO U Fa30M

3. Coobmaromuecs: cocybl

4. I'uipaBianvecKuil mpecc

5. IlposiBnenue neicTBUsS aTMOC(HEPHOTO AaBICHUS

6. 3aBUCUMOCTh BBITAIKUBAIOLIEH CHIIBI OT 00BbEMa NOTPYKEHHON YAaCTH TeJa U MIOTHOCTHU SKUJKOCTH /.
PaBeHCTBO BBITANKKMBAOLIEH CHIIBI BECY BBITECHEHHOM JKUKOCTH

8. YciioBue miiaBaHus TEI: MJIaBaHUE UIIHU MOTPYKEHUE TEJl B 32 BUCUMOCTH OT COOTHOIIEHHUS IIJIOTHOCTEN
TENa U )KUJIKOCTU



JlabopaTopHbie padoThI U ONBITHI

1. MccnenoBanue 3aBUCUMMOCTH Beca Tella B BOJIE OT 00bEMa MOTpYKEHHOH B JKUAKOCTh YacTh Tena 2.
Onpenenenne BbITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEN Ha TEJIO, HOTPYKEHHOE B )KUJIKOCTh

3. IlpoBepka HE3aBUCHMOCTH BBITAIKUBAIOIICH CUIIBI, IEUCTBYIOIIECH HA TEJO B )KUIKOCTH, OT MacChl Teja

4. OnbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIbI, IEHCTBYIOLEH Ha TEJO B JKUAKOCTH,
0T 00bE€Ma NOTPYKEHHOH B JKUAKOCTh YACTH TeJla U OT IUIOTHOCTH KUKOCTH

5 KoHcTpynpoBaHue apeoMeTpa WIH KOHCTPYHPOBAHHE JIOJAKH U OIPEAEICHUE €€ rpy30N0bEMHOCTH

Pa3nea 5. PaGora u MomHoCTh. DHEprus

Mexannueckas pabota. MOLIHOCTb.

[IpocThie MexaHU3MBI: pblyar, 0JIOK, HaKJIOHHAs MI0CKoCTh. ITpaBuiio paBHOBecHs pbruara. [Ipumenenue
MpaBUjia paBHOBECHS pbluara K 0JI0Ky. «3oJ0Toe nmpaBuiio» Mexanuku. KII1/I mpocTeix MexaHU3MOB.
[IpocThie MexaHU3MBI B OBITY U TEXHUKE.

Mexanndeckas sHeprust. Kunernueckas u noreHuumanbHas sHeprus. [IpeBpamienue oqHoOro Bua
MEXaHUYECKOM 3HEpPruu B Jpyroil. 3aKOH COXpaHEHHs SHEPTUN B MEXaHUKE.

JdeMoHcTpauuu
[IpuMeprl NPOCTBIX MEXAHU3MOB

JlaGopaTopHblie padoThbI M ONBITHI

1. Onpenenenuie paboOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBH)KEHUH Te€JIa 110 TOPU30HTAIbHON
IOBEPXHOCTH

2. HccnenoBaHne yciIOBUIM paBHOBECHS pbldara

3. Usmepenue KII/] HakIIOHHOM MIIOCKOCTH

4. N3yyeHue 3aKOHA COXPAHEHUSI MEXaHUYECKOU SHEPTUU



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

N3zyuenne ¢pusuku B 7 Kj1acce HAMPABJICHO HA JIOCTHKEHUE 00YJaIOUIMMHCS TUYHOCTHBIX,
MeTanpeIMETHBIX U IPEJAMETHBIX PE3Y/IbTaTOB OCBOCHUS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI
Ilampuomuueckoe gocnuTanue:
— TpOsIBIIEHUE WHTEpPECca K UCTOPHU U COBPEMEHHOMY COCTOSIHUIO POCCHIUCKOM (PU3MYECKON HAYKH;

— LIEHHOCTHOE OTHOILIEHHUE K JTIOCTHKEHUSAM POCCUICKUX YUEHBIX (PU3UKOB.

I'pasxcoanckoe u 0yxo6Ho-nHpagcmeennoe 6ocnumanue:
— TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKJIE€HUH OOIIECTBEHHO-3HAYUMBbIX U THUECKUX MPOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUH (PU3UKH;

— OCO3HAaHUC BaAXKHOCTU MOPAJIbHO-3TUYCCKUX ITPUHIUIIOB B ACATCIIbBHOCTHU y‘IéHOFO.

Icmemuueckoe socnumanue:
— BOCHPHUATHE ICTETUYECKUX KaYeCTB (U3NYECKON HayKH: €€ TapMOHUYHOTO MOCTPOEHHUS, CTPOTOCTH,

TOYHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:
— OCO3HaHUEC IECHHOCTHU q)HSquCKOﬁ HAayYKHM KaK MOIITHOT'O MHCTPYMCHTA ITO3HAHUA MHUPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUA, BAXKHEHIIIEH COCTABIISIONIEN KYIbTYPHI;

— pa3BUTHE HAYYHOH JTI0003HATEIHHOCTH, HHTEPECa K MCCIeI0BATEIbCKON NeSTEIbHOCTH.

Dopmuposanue Kynbomypot 300p06ba U IMOUUOHATILHO20 O1A2ONONYYUA:
— OCO3HaHHE [IEHHOCTH 0OE30MacHOT0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
Ba)KHOCTHU IMTPaBUJI OE30M1ACHOTO MOBEJICHUS HA TPAHCIIOPTE, HA A0POrax, C dJIEKTPUUECKUM U TEIIOBBIM
00opynoBaHUEM B JOMAIIHUX YCIOBHSIX;
— c(hopMHUPOBAHHOCTH HaBbIKa pedIeKCHH, TPU3HAHNE CBOETO MIpaBa Ha OMIMOKY U TaKOro e MpaBa y

APYroro 4€joBEKa.

Tpyooeoe eéocnumanue:
— aKTHBHOE Y4acTHE B PELICHUH NPAKTUYECKUX 3aJau (B paMKaxX CEeMbH, ILIKOJIbIL, TOPOAa, Kpast)
TEXHOJIOTHYECKON U COLMAIbHON HAIPaBIEHHOCTH, TPEOYIOLIMX B TOM YUCIIE U (PU3NUECKHUX 3HA

HUN;— WHTEpeC K MPaKTHUYECKOMY H3y4eHHUIO TIpodeccuil, CBsI3aHHBIX C (PU3UKOIL.

IKonozuueckoe eocnumanue:
— OpHUCHTAUHA Ha IPUMCHCHUC (1)I/ISI/I‘ICCKI/IX 3HAHUU JJI9 peuicHus 3a/ia4 B obOmactu OKp}I)KaIOH_[eﬁ
CpCabl, IJIAHUPOBAHUS IIOCTYIIKOB U OLICHKH UX BO3MOKHBIX MOCJEACTBUI IJIsI OKp}I)KaIOH_[eﬁ

CpeAbl;— OCO3HAaHHC r100aJIbHOTO XapaKTepa 3SKOJOTHYCCKUX HpO6JICM HHyTeﬁ HX pCHICHUH.

Aoanmauusa 00yuarouiezoca K U3MeHAIOUWUMCA YC108UAM COUUATbHOU U RPUPOOHOUL CPedbl:—
MOTPeOHOCTH BO B3aUMOICHCTBUY MPHU BHIMOTHEHUH UCCIIEIOBAHUN U MIPOSKTOB (PU3UIECKOM
HAMPaBJIEHHOCTH, OTKPBITOCTH OTBITY M 3HAHUSM JIPYTHX;

— TMOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO AeITeIbHOCT;

— HOTpC6HOCTL B (I)OpMHpOBaHI/II/I HOBBIX 3HaHI/II71, B TOM YHCJIC (I)OpMy.]'IHpOBaTB nacu, IOHATHA,



TUTNOTE3bl 0 (PU3NYECKUX OOBEKTaX U SBICHUSIX;

— OCO3HaHHE JCPHUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00nacTu Gpu3mku;

— IJJAHUPOBAHHE CBOETO PA3BUTHS B MPUOOPETEHNUN HOBBIX (PH3UUYCCKUX 3HAHMIA,

— CTpeMJICHUE aHATTU3UPOBAThH U BBISIBIIATH B3aMMOCBSI3H IPUPOJIbI, 0OIIECTBA U SKOHOMHKH, B TOM
YHCIIe C UCIOIh30BaHUEM (U 3MUECKUX 3HAHUIA;

— OIICHKA CBOUX JICHCTBUH C YIETOM BIHSIHUS HAa OKPYKAIOIIYIO CPETy, BOSMOXKHBIX II00TbHBIX

HOCJIEACTBUH.

METAINIPEAJMETHBIE PE3YJIbTATHI
YHUuBepcabHbIC IO3HABATEIHHBIC JCHCTBUS
bazoevie nocuueckue oeiicmeusn:
— BBISBIIATH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH 0OBEKTOB (SIBIICHUH ),
— yCTaHaBJIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCU(DUKAIIMHA, OCHOBAHHUS JUTSI 0000IICHUS U CPABHEHUS;
— BBISBIISTH 3aKOHOMEPHOCTH ¥ IIPOTUBOPEUHS B PACCMaTPUBACMBIX (aKTaX, JAHHBIX U HAOIIOJCHUSX,
OTHOCSIINXCS K (PU3HUE CKUM SBIICHUSIM;
— BBIABJIATH PUIHHHO-CIICJCTBCHHBIC CBS3H MTPH H3YICHUH (DU3UYCCKHUX SBJICHUH H MTPOIIECCOB;
JIeNIaTh BBIBOJIBI C MCIIOJIb30BAHUEM JICTYKTHBHBIX M HHIYKTHBHBIX YMO3aKIIOUCHHA, BEIJIBUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (DU3MUCCKUX BEIIMYMH;
— CaMOCTOSTEIHLHO BBIOMPATh CIIOCO0 pemieHus yaeOHol pu3ndeckoii 3a1auu (CpaBHEHNE HECKOJIbKHUX
BAapUAHTOB peIlIeHus, Bbl 00p Hanboiee MOIX0SIIEro ¢ YYETOM CaMOCTOSITENbHO BbIJICICHHBIX

KpUTEPHUEB).

ba3zoevle uccneoosamenwvckue oelicmeus:
— HCTOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHMS,
— TPOBOJMTH IO CAMOCTOSTEIIBHO COCTaBICHHOMY IUTaHY OIIBIT, HECJIOXKHBIN (PH3NUECKU
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHNE (PH3NYECKOTO SIBJICHHUS,;
— OILICHMBaTh Ha MPUMEHUMOCTb U IOCTOBEPHOCTh MH(OPMAITHIO, TIOJIYYCHHYIO B XOJI€ UCCIICIOBAHHUS
WJTU DKCIIEPUMEHTA;
— CaMOCTOSTENBbHO (OPMYIUPOBATH 000OLIEHNUS U BEIBOJIBI 110 PE3yIbTaTaM MPOBEAEHHOTO
HaOJIIOIEHHS, OIIbITA, UCCIIENOBAHMA;
— TMPOTHO3MPOBATH BO3MOXKHOE JAJIbHEHIIIEE pa3BUTHE (DU3HUECKHUX MTPOIIECCOB, a TAK)KE BBIJIBUTaTh

MMpEAIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmayueii:
— TPUMEHSTH PA3JINYHBIE METO/Ibl, HHCTPYMEHTBI U 3aIpOChI IIPH MOUCKE U 0TOOpE MHPOPMALIUU UIIH
JAHHBIX C YYETOM IPEJI0KEHHON yueOHOH (pu3nueckoil 3a1auu;
— aHAJIU3UPOBaTh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MH(POPMAIIMIO PA3IMYHBIX BUI0B U (hopm
IIPE/ICTaBIICHMS;
— CaMOCTOSTENIbHO BRIOMPATh ONTHUMAJIbHYIO (OpMY IpeAcTaBiIeHNs HHPOPMALIUU U WILTIOCTPUPOBATh

peuracMbIC 3a/la4i HE CJIOKHBIMU CXEMaMU, JUarpaMmMamu, HHOH Fpa(l)HKOﬁ n ux KOM6I/IH3.I_II/I}IMI/I.

YHI/IBCpcaJ'IBHBIC KOMMYHUKATUBHBIC JeiCTBUSA



Obwenue:

— B X0J1e 00CYy)XKJIeHHs y4eOHOTO MaTepuraa, pe3yabTaToB JIA00OPATOPHBIX pabOT U MPOEKTOB 33/1aBATh
BOIIPOCHI IO CYIIECTBY 00CYXTaeMOW TEMBI U BBICKA3bIBATh HJICH, HALICJICHHBIE HA pEIICHUE 3a7a9d U
noiiep)kanue 01aroxenaTeaIbHOCTH OOLICHNUS;

— COIOCTABJIATH CBOU CY)KJCHHS C CYXICHUSAMH IPYTUX YYaCTHUKOB JIHajiora, 0OHapy>KUBaTh
pasiiniaue U CXoaCTBO HOSHHHﬁ;—BLIpaH(aTL CBOIO TOYKY 3pCHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX;—
MyOJIMYHO TPEACTABIISATH PE3YJIbTAThI BHIIIOJHEHHOTO (PHM3UYECKOTO OMBITa (IKCIIEPUMEHTA,
HCCTIEI0BaHUs, TIPOEKTA).

Coemecmuasn oeamenbHoCmb (COMPYOHUYECME0):

— TOHUMATh U UCTIOIH30BATh MPEUMYIIIECTBA KOMAHHON ¥ MHIUBUIYaTbHON PabOTHI MPU PEIICHUN
KOHKPETHOM (pr3nyeckoi mpoOiemsl;

— TMPUHUMATH [IeJId COBMECTHOM ACSITEIIbHOCTH, OPTraHU30BhIBATH JIEHCTBUS 10 €€ JOCTHKEHUIO:
pacrmpeiensiTh poyi, 00CYKAaTh MPOILIECCHl U Pe3yabTaThl COBMECTHOM pabOThI; 000011aTh MHEHUS
HECKOJIBKUX JIIOACH;

— BBITIOJIHATh CBOIO HaCTh pa6OTLI, AOCTUTasA KAYCCTBCHHOI'O pE3yjibTaTa 10 CBOCEMY HAIIPABJIICHUIO U
KOOPAUHHUPYA CBOU }16171 CTBU C APYTrUMHU YICHAMHU KOMAaHBI,

— OIICHMBATh KAYECTBO CBOETO BKJIaJa B OOMINN TPOIYKT IO KPUTEPHUSIM, CAMOCTOSITEITEHO
chopMyIUPOBAHHBIM YIACTHUKAMH B3aMMO/ICHCTBHS.

YHuBepcanbHbI€ PETYIATUBHbBIC ICUCTBUSA

Camoopzanumuuﬂ:

— BBISIBJISATH IPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIIUSIX, TPEOYIOMIUX IS pelieHus PU3NIECKUX
3HAHWM;

— OPUEHTUPOBATHCS B PA3IMYHBIX MMOJX0AaX MPUHATHUS PEeLICHUHN (MHAUBUAYAILHOE, IPUHSATHE
pElIeHUs B TPYIIe, IPUHITHE PEIICHUN TPYIION);

— CaMOCTOSITEJILHO COCTAaBJIATh aJITOPUTM pelieHus] GU3NYECKOM 3a/1a4u WK TUIaHa UCCIIEAOBAaHUS C
y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh Mpe/iaraeMble
BapUAHTHI PEIICHUM;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.
Camoxonmpons (pegpnekcusn):
— JIaBaTh a/ICKBaTHYIO OLICHKY CUTYaIlUH U MpeJJiarath IiaH e€ n3MEHEHUS;

— OOBSICHATH NPUYMHBI JOCTHKEHHS (HEOCTUIKEHHUS) pe3yIbTaTOB JIEATEIbHOCTH, aBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY;

— BHOCHUTDH KOPPCKTUBHI B ACATCIBHOCTD (B TOM YHMCJIC B XO/I BBIIIOJTHCHU (1)I/I3I/I‘IGCKOI"O HUCCICIOBaHUA
nIn HpOCKTa) Ha OCHOBC HOBBLIX O6CTO$IT€J'H:>CTB, N3MCHUBIINXCA CHTyaHHﬁ, YCTAaHOBJICHHBIX OI_I_II/I6OK,
BO3HHKIIINX pr,HHOCTeI\/’I;

— OIICHUBATb COOTBCTCTBHUC PE3YyJibTaTa LCIN U YCIIOBUAM.
3M014u0HaJleblﬁ UHmeieKkm:

— CTaBUTh ce0s Ha MECTO APYroro 4cjioB€Ka B XOAC CIiopa WiIK JUC KYCCUU Ha HAYYHYIO TCMY,
IMOHUMATb MOTUBbBI, HAMCPCHHS U JIOTUKY APYyIroro.



Ilpunamue ceoa u opyzux:

— TpU3HABaTh CBOE MPABO HA OIIMOKY MPH pelIeHNH (PU3NYECKHX 3a/1a4 WIH B YTBEPXKICHUAX HA
Hay4HbIE TEMBI U TAKOE K€ IIPABO APYroro.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHBIE pe3yabTaThl HA 6a30BOM YpPOBHE JOJLKHBI OTPaXaTh CHOPMHPOBAHHOCTD Y O0YJarOIINXCS
YMCHHM:

— WCIIOJIb30BaTh MOHATHS: (PU3NUECKUE M XUMHUYECKHE SIBJICHUS; HAOMIOIeHNE, SKCTIEPUMEHT, MOJIETIb,
TUIIOTE3a; AMHULBI (PU3M YECKUX BEJMYUH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHUS BEIIECTBA
(TBEpIIOE, XKUIKOE, Ta3000pa3HOE); MEXaHUYECKOE JIBUKEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
MPSIMOJIMHEIHOE), TPAeKTOPHSI, paBHOAEUCTBYIOMIAs cuJl, nedopmanus (ynpyras, miacTuyeckas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

— paznuuath sABiaeHUs (AUPPy3usi; TEMI0BOE ABMKEHHUE YaCTUIL BEIIECTBA; pABHOMEPHOE JIBHKEHUE;
HEPAaBHOMEPHOE JIBWJKCHHE; MHEPLIMS; B3AUMOJICHCTBHE TEJI; PABHOBECUE TBEPABIX TEJI C 3aKPEIUIEHHOU
OCbI0 BpallleHUs; Ilepeaya AaBJIeHusl TBEPAbIMU T€ JaMH, KUAKOCTIMHU U Ta3aMH; aTMOC(epHoe
JIaBJICHUE; TUIaBaHME TEeJ; MPEBPALICHUS MEXaHUYECKON SHEpPruu) Mo OMHCAHMIO UX XapaKTEPHBIX
CBOJMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SBICHUE;

— pacro3HaBaTh MPOSBIECHHE H3YUYEHHBIX (U3NYECKUX SIBJICHUH B OKPYXAIOLIEM MUPE, B TOM UHCIIE
CbI/ISI/I'—IeCKI/Ie SABJICHUA B ITPUPOAC: IMMPUMEPHBI ABHKCHUA C PA3JIMYHBIMU CKOPOCTSIMU B SKUBOH U HEXKUBOU
MIPHUPO/IC; NCWCTBUE CHIIBI TPEHHSI B IPUPO/JIE U TEXHUKE; BIUSIHUE aTMOC(EPHOTO IAaBJICHUS Ha KUBOK
OpraHu3M; TUTaBaHUE PHIO; PHIYArd B TEJIE YEJIOBEKa; IIPU 3TOM IEPEBO TUTh MPAKTUYECKYIO 33/1a49y B
y4eOHYI0, BBIJICIATH CYIECTBEHHBIC CBOMCTBA/TIPU3HAKH (PU3UUECKHUX SBIICHUA;

— OTNMCHIBATh U3yYEHHBIE CBOICTBA Tel U (PU3NUECKUE SBICHUS, UCTIONb3Ys (PU3NYECKIE BEITUYNHBI
(macca, 00bEM, IIIOTHOCTH BEILIECTBA, BPEMsI, ITyTh, CKOPOCTh, CPEAHSSI CKOPOCTb, CHJIa YIIPYTrOCTH, CUIIa
TSKECTH, BEC Tela, CUJIa TPeHHUs, AaBiieHue (TBEPIOTo Teja, XKHUAKOCTH, ra3a), BHITAIKUBAIOLIAs CHUIIA,
MexaHuyeckas paboTa, MOIIHOCTb, IJIEUO CHJIbl, MOMEHT CHJIbI, KO3 (ULIHEHT MOJIE3HOT0 IEHCTBUS
MEXaHHU3MOB, KHHETUYECKasl U TIOTEHI[MaIbHAas SHEPTHs); PU ONMCAHUU IPABUIILHO TPAKTOBATh (pr3u-
YEeCKHUIl CMBICI MCTIOIb3YEMBIX BEIMYUH, X 0003HAUCHUS U €AUHULIBI PU3NYECKUX BETUYMH, HAXOAUTh
(bopMyIibl, CBSI3bIBAIONINE TAHHYIO (DU3HUECKYIO BETUUUHY C IPYTUMH BEJIMYMHAMHU, CTPOUTH IPaQUKU
W3YYEHHBIX 3aBUCUMOCTEN (U3NYECKIX BEITUYHH;

— XapaKTepH30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHHS U MPOLIECCHI, UCIOJb3YS MPaBUIIA CIOKECHUS
cu1 (BIONb OJTHOM MpsiMOiA), 3aKkoH ['yka, 3akoH [lackans, 3akoH Apxumesa, MpaBUiIO PaBHOBECHUS
peruara (6510Ka), «30JI0TO€ IPABUIIO» MEXaHUKH, 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPTUH; IIPU 3TOM
JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3aHCHIBATh €r0 MaTEMaTUYECKOE BBIPAKECHHUE;

— OOBSCHATH PU3MUECKUE SBJICHMS, NMPOLECCHl U CBOMCTBA Tel, B TOM YHMCJE U B KOHTEKCTE
CUTYyaLMH MPAKTUKOOPUEHTUPOBAHHOIO XapaKTePa: BBIABIATH IPUYMHHO-CIICACTBEHHBIC CBSA3H, CTPOUTD
oOBbsicHeHHE U3 1—2 JTOrMYeCKUX 1IaroB ¢ onopoil Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NUYECKUX SIBICHUH,
(U3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;—peIIaTh pacuéTHbIE 3a/1a4l B 1—2 nefCTBUSI, UCTIONb3Ys
3aKOHBI U (POPMYJIBI, CBS3bIBAIOIIME (PU3UUECKUE BETMUMHBI: HA OCHOBE aHAIM3a yCIOBHS 3aJjaul
3aMUCBIBATh KPATKOE YCIOBHE, MOACTABIATH (PU3NUECKHUE BEIUYMHBI B (JOPMYJIBI U IPOBOJAUTH PACUETHI,
HaXOJIUTh CIIPaBOYHbIE JTaHHbBIE, HEOOXOIMMBIE JJIsl peIlIeHHUs 33124, OLICHUBATh PEATUCTUYHOCTD
MOJIy4eHHOH (PU3nYeCcKON BEINYHHBI,

— pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MPU MOMOIIN (PU3MYECKHX METOA0B; B OMTUCAHUU
HCCIIEI0OBAHUS BBLIEISTH IPOBEPSAEMOE MPEANIOI0KEHUE (TUIOTE3Y), PA3INYaTh U UHTEPIPETUPOBATh



MOJIyYCHHBIH Pe3yNbTaT, HAXOAUTH OIIMOKM B XOJ€ OIBITA, JIEJIaTh BBIBOBI [0 €T0 Pe3yJIbTaTaM;—
MIPOBOJIUTH OTBITHI IO HAOTIOICHHUIO (PU3MUECKHUX SBICHUN WU (PU3HUECKUX CBOWCTB TEI:
(dbopMynupoBaTh IpoBEpsiEMbIC TP MOJOKEHHS, COOMPATh YCTAaHOBKY M3 IPEI0KEHHOT0 000pya0Ba-
HUS, 3aMACHIBATH XOJ1 OIBITA M (POPMYIHPOBATH BHIBOIBI;

— BBIIOJHATH MIPAMBIC U3MCPCHUA paCCTOAHNA, BDEMCHHU, MACCHI TCJIA, 06’béMa, CUJIBI 1 TEMIICPATYPhL
C MCIIOJIb30BAaHUEM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB; 3aMHUCHIBATH IOKA3aHUS IPUOOPOB C YUETOM
3aJJaHHOU a0COJIOTHOM MOTPEITHOCTH U3MEPEHUH;

— TPOBOJMTH UCCIIETOBAHUE 3aBUCUMOCTH OJHOM (PM3NIECKON BEIIMYMHBI OT JIPYroi ¢
HCII0JIb30BAHMEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JBUKYILETOCS Tela OT BPEMEHU
JBUKEHMSI T€Ja; CUJIbl TPEHMSI CKOJIbKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEN TeN U
HE3aBUCHMOCTH CUJIbI TPEHUS OT IUIOIIAIA COIPUKOCHOBEHMS TEJI; CHIIbI YIIPYTOCTH OT yJJIMHEHHUS
MIPYKUHBI; BHITAIKMBAIOIIEH CHIJIBI OT 00BbEMA MOTPyKEHHOM YAaCTH TeJla ¥ OT INIOTHOCTH KUAKOCTH, €€
HE3aBHCHUMOCTH OT IUNIOTHOCTH TeJla, OT FIIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJO0; YCIOBHI MIaBaHus
T€J, YCIOBUM paBHOBECHUS pblyara 1 OJI0KOB); y4acTBOBATh B IJIAHUPOBAHUH y4€OHOTO HCCIIE0BaHus,
coOuparh YCTaHOBKY M BBIIIOJIHATH U3MEPEHUS, CIeysl MPEIJI0OKEHHOMY IJIaHy, (UKCUPOBATh
Pe3yNbTaThl MOJIY4EHHOHN 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJIE MPEIOKEHHBIX TaOIUIl U Tpa-

(GuKOB, AenaTh BBIBOJBI IO pe3yIbTaTaM UCCIIEIOBAHUS;

— TPOBOJAHWTH KOCBEHHBIE H3MEpPEHUS (PU3NUECKUX BEIHYHH (ITIOTHOCTH BEMIECTBA YKUIAKOCTH U
TBEPIOTO TeJa; CHJIa TPEHUS CKOJIBKEHNUS, TaBJIEHUE BO3/IyXa; BHITAIKMBAIOIIAS CUJIA, ICUCTBYIONIAs Ha
MOTPYKEHHOE B KUAKOCTH TEJI0; KOIPPUIIMEHT MOJIE3HOTO JEHCTBHS MPOCTHIX MEXAHU3MOB), CIIEIyS
MpeI0’KEHHOM UHCTPYKIUU: TIPH BBIIOJTHEHUH U3MEPEHUI COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIUUCIISTH 3HAU€HNUE UCKOMOMN BEJIMYUHBI;

— coOmroaaTh MpaBuiIa TEXHUKHA 0€30MMaCHOCTH TIPH paboTe ¢ Tab0PATOPHBIM 000PYIOBAHHUEM;

— YKa3bIBaTh MIPUHITUIIEI IESHCTBHS MPUOOPOB U TEXHHYECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JTUHAMOMETP, COOOIAOIINECS CO CYIbl, 0apOMETp, phluar, MOIBMKHBIN M HETIOIBMKHBIN OJIOK, Ha-
KJIOHHAS IJIOCKOCTE;

— XapaKTepH30BaTh MPUHIUIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB M TEXHUUYECKUX YCTPOICTB C OOPOi
Ha UX OMHCAaHU (B TOM YHCJIE: TOAIINITHUKY, YCTPOHCTBO BOAOIPOBOIA, THAPABIMUECKUN IIpece,
MaHOMETp, BICOTOMED, MOPILITHEBOM HACOC, aPEOMETP), UCTIOB3YsI 3HAHUS O CBOMCTBAX (PU3HUECKUX
SIBJICHUN ¥ HEOOXOAUMBbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

— MPHUBOJUTH MPUMEPHI / HAXOAUTH UHGOPMAIUIO O IPUMEPAX MPAKTUYECKOTO HCTIOIb30BAHUS
(bu3znuecKux 3HaAHHUI B MOBCE]] HEBHOU KU3HU sl 0OecreueHus: 6e30MacHOCTH P 0OpaIieHuu ¢
npubopaMu U TEXHUYECKHUMH YCTPOHCTBAMU, COXPaHEHHUsI 3J0POBBS M COOIOICHUSI HOPM
9KOJIOTUYECKOTO MOBEJICHUS B OKPYKAIOIIEH cpefie;

— OCYLICCTBJIATDH 0T60p HNCTOYHUKOB I/IH(I)OpMaI_[I/II/I B CCTH I/IHTepHeT B COOTBCTCTBHUHU C 3aJaHHBIM
IIOHUCKOBBIM 3aITPOCOM, HA OCHOBC UMCIOIIUXCH 3HAaHUM U HYTeM CpaBHCHHS Pa3JIMYHBIX HCTOYHHUKOB
BBIICIIATD I/IHCI)OpMaI_II/II-O, KOTOpAa sABJIACTCA HpOTHBOpGQHBOIZ WA MOXET OBITh HeﬂOCTOBepHOﬁ;

— HCIIOJIB30BaTh IIPH BBINIOJIHCHUN y‘-IC6HBIX 3aJlaHui HAayYHO-TIOMMYJIAPHYIO JTUTCPATYPY (1)I/I3I/IHCCKOTO
COJACPpIKaHHsA, CIIPABOYHBIC MATCpHAJIbl, pECYPCHI CCTU I/IHTCpHCT; BJIaJCTh HpI/IéMaMI/I KOH-
CIICKTUPOBAHUA TCKCTA, Hp606p8.30BaHI/I$I I/IH(I)OpMaLII/II/I W3 OJIHOM 3HAKOBOM CHCTEMBI B APYTYyro;

— CO3JaBaThb COOCTBEHHBIE KpaTKUC IMMMCbMCHHBIC U YCTHBIC COO6H_ICHI/IH Ha OCHOBE 2—3 HCTOYHUKOB
I/IH(bOpMaI_[I/II/I (I)I/ISI/I‘{CCKOFO COJCprKaHus, B TOM YUCJIIC HY6JII/ILIHO ACJIaTh KPATKHC COO6H_ICHI/I$I (¢}
pe3yibTaTax MPOCKTOB UJIN y‘l€6HbIX HCCHGHOB&HHﬁ; IIpH 3TOM I'PaMOTHO HUCIIOJIL30BATh H3y‘-I€HHI:II71



MOHATUIHBIN anmnapat Kypca (PU3MKH, COMTPOBOKAATH BHICTYIUICHHUE MTPE3CHTAIUCH;

— IIpH BBIIIOJIHEHUH Y4€OHBIX IIPOEKTOB U MCCIIEA0BAHUIN PACIIPENEIATh O0S3aHHOCTH B IPYIIIE B
COOTBETCTBUU C IIOCTABJIICHHBIMH 33/1a4aMU, CIICIUTH 3a BBIIIOJHEHUEM IIJIaHA ACUCTBUH, aICKBAaTHO
OILICHUBATh COOCTBEHHBIH BKIIAJ B JCATEIBHOCTD IPYIIIBI; BEICTPAUBATh KOMMYHHKATHBHOE
B3aUMOJICICTBUE, YYUTHIBASI MHCHUE OKPYKAIOIIUX.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HanmenoBauue pasaeno u | KoimdecTso yacos Hara Bujsl 1esiTeIbHOCTH Busei, JnekTpoHHBIE (LHPPOBBIE)
n/m | TeM MPOrpamMMsl H3ydeHust (hopmbl o0pa3oBaTe/IbHbIE PeCypChl
BCEr0 | KOHTPOJIbHbIE | MPAKTHYECKHE KOHTPOJIS
padoTnl padoTbl
Paznen 1. ®u3nka u e€ poJib B NO3HAHUU OKPY:KAIOLIEr0 MHPa
1.1. | dusnka — Haykao 2 0 0 BeisiBieHne paznnduii Mexay GU3HYCCKUMHE H XHMUYECKUMH NIPEBPALLCHUIMA Verabiid Poccuiickas 3JIeKTPOHHAs WKOJA
npuponae (MC— xumus); 0I1poc; https://resh.edu.ru/subject/28/7/
SAKnace
https://lwww.yaklass.ru/p/fizika#program-
7-klass
1.2. | ®usnyeckne BeJTHIHHBI 2 0 1 OnpejeneHne LEHbl AeNEHUS MKaIbl H3MEPUTEILHOTO NpHOopa; Yerublit Poccuiickas a5eKTpoHHas MIKOJIa
W3MepeHue TMHEHHBIX pa3MEPOB TEJ M MPOMEKYTKOB BPEMEHH € yIETOM 0rmpoc; https://resh.edu.ru/subject/28/7/ Pemy
MOTPENTHOCTE; [paktuueckas | BIIP https://phys7- vpr.sdamgia.ru/test?
paboTa; theme=12 SKnacc
https://www.yaklass.ru/p/fizika#program-
7-klass
1.3 | EcrecTBeHHO- HAYYHBIH 2 0 0 BbiiBIKEHUE THITOTE3, 00BACHAIOIINX IPOCTHIE SBICHUS, HAPHMED: — MOYEMY YerHbli Poccuiickast 91€KTpOHHAS MIKOJIA
MeTO/1 I03HAHHUS OCTAHABIIMBAETCS ABIKYLIEECS 110 TOPU30HTaIbHO| OBEPXHOCTH TEJI0;— MOYEMY B | OIPOC; https://resh.edu.ru/subject/28/7/ Pewy
JKapKyIo MOroy B CBETION OJEXK/A¢ MPOXIaaHeil, YeM B TEMHOIT; BIIP https://phys7- vpr.sdamgia.ru/test?
IpennoxeHue cnocodOB MPOBEPKU M'HIOTES.; theme=12 SKnacc
https://www.yaklass.ru/p/fizika#program-
7-klass
Uroro mo paszerny 6
Pasnen 2. llepBoHaYaibHbIe CBeleHHS 0 CTPOCHHH BelleCTBa
2.1. | Crpoenue BemecTBa 1 0 1 Habnronenne 1 HHTEPIPETALHs OBITOB, CBUCTEIBCTBYIOIHX 00 aTOMHO-- YcTHbIH Poccuiickas aneKTpoHHAs WIKOJIA
MOJIEKYIAPHOM CTPOCHUHM BEIIECTBA: OTBITHI C PACTBOPEHHEM Pa3IHUHBIX BEIIECTB B | OMpOC; https://resh.edu.ru/subject/28/7/ Pemy
BOJIE; Ipaxtiaeckas | BIIP https://phys7- vpr.sdamgia.ru/test?
OleHKa pa3MepoB aTOMOB U MOJICKYII C HCIIOJb30BaHUeM (oTorpaduil, moiayyeHHbIXx | paboTa; theme=12 SAKnacc
Ha aTOMHOM CHJIOBOM Mukpockone (ACM); https://www.yaklass.ru/p/fizika#program-
OmnpezeneHne pa3MepoB MalbIX Tell; 7-klass
2.2. | NBuxkenue u 2 0 0 Habnronenne u 00bsAcHeHHE OPOYHOBCKOTO JBUKCHHUS U ABICHUS IU(DY3UH; Vernblit Poccuiickas aneKTpoHHas LIKOJIA
B3aHMO/IeHCTBHE YACTHIL IIpoBenenue 1 00BACHEHHE OIBITOB 110 HAOMIOJCHUIO TEINIOBOTO PACIIHPEHHS Ta30B; | OIpOC; https://resh.edu.ru/subject/28/7/ Pemy
BellecTBa IIpoBenenue i 0OBACHEHIE OIBITOB 110 0OHAPYKEHHIO CUIT MOJIEKYIAPHOTO BIIP https://phys7- vpr.sdamgia.ru/test?
TNPUTKECHUS U OTTAJIKUBAHUS, theme=12 SIKnacc
https://www.yaklass.ru/p/fizika#program-
7-klass
2.3. | ArperaTnbie COCTOSIHUS 2 1 0 OOBsICHEHHE MAOH CKMMAEMOCTH KUIKOCTEH U TBEPABIX TeN, OONBIION YcTHBI] Poccuiickas aneKTpoHHas MKOJIa
BelIeCTBa CKHMAEMOCTH Ta30B; 0rpoc; https://resh.edu.ru/subject/28/7/ Pemy
OObsicHeHHE COXPaHEHUsT (POPMBI TBEPABIX TEN M TEKYUECTH KUIKOCTH; Konrpoasnas | BIIP https://phys7- vpr.sdamgia.ru/test?
VcTaHOBIICHHE B3aNMOCBS3H MEKIY 0COOCHHOCTSIMH arperaTHeIX COCTOSHUI BOABI 1 | paboTa; theme=12 SJKnacc
CyIIECTBOBAHHEM BOJHBIX opranu3Mo (MC — Guonorus, reorpadus); https://www.yaklass.ru/p/fizika#program-
7-klass
Uroro no pasaeny 5

Paznen 3. IBu:keHMe U B3auMO/deiicTBHE Tell




3.1. | MexaHn4ecKoe JBHKEHHE 3 0 Peienne 3a/ja4 Ha OIPE/IEICHHE IIYTH, CKOPOCTH U BPEMECHH PABHOMEPHOTO Veruslit Poccuiickast 2JIEKTPOHHAS MIKOJA
IBHKCHHUS; 01poc; https://resh.edu.ru/subject/28/7/ Peury
Ananu3 rpapuKoB 3aBUCHMOCTH ITyTH ¥ CKOPOCTH OT BPEMEHU; MMucemennwit | BIIP https://phys7- vpr.sdamgia.ru/test?
KOHTPOJIb; theme=12 SdKnacc
https://www.yaklass.ru/p/fizika#program-
7-klass
3.2. | Anepuus, Macca, IIOTHOCTD | 4 1 OOBsiCHEHHE U IPOTHO3UPOBAHKE SBICHHUMN, 00y CIIOBICHHBIX HHEPLHEHi, HAPUMED: Verubii Poccuiickas snexTpoHHas mKoaa
YTO MPOUCXO/UT IIPU TOPMOKEHHH WM PE3KOM MaHEBPE aBTOMOOHIIS, [I0YEMY orpoc; https://resh.edu.ru/subject/28/7/ Pewy
HEBO3MOKHO MIHOBEHHO IIPEKPATHTh JABHKCHUE HA BEJIOCUIIE/E UIIH CAMOKATE U T. Iucsmennsii | BIIP https://phys7- vpr.sdamgia.ru/test?
I.; KOHTPOJIb; theme=12 SdKnacc
IIpoBe/eHNE 1 aHANN3 ONBLITOB, IEMOHCTPUPYIONIMX U3MEHEHHE CKOpocTH nBrxkenns | Kontponsras | https://www.yaklass.ru/p/fizika#program-
Tella B pe3ysibTare JeiCTBUS Ha HEro JPYrux Tell.; pabora; 7-klass
Pemmenne 3amay Ha OnpeieNeHIEe MacChl Tena, ero 00bEMa U IIIOTHOCTH; [IpakTuyeckas
[IpoBejieHHe 1 aHAJIU3 OIBITOB, IEMOHCTPUPYOLIMX 3aBHCHMOCTh H3MEHCHHUSI pabora;
CKOPOCTH TeJIa OT ero Macchl IPH B3aMMOAEHCTBHY Tell. MI3MepeHne Maccsl Tena
pa3NIMYHBIMU CrIOCO0aMHU;
Onpezernenne IIIOTHOCTH TeJa B pe3yJIbTaTe H3MEPEHHUsI €0 MacChl H 00bEMa;
3.3. | Cuna. Buast cui 14 1 V3yyenune B3aUMOIEH CTBHA KaK MPUYMHBI M3MEHEHUS CKOPOCTH TeNa UM €ro YeTHbli Poccuiickas 5neKTpoHHas MKOJa
nedopmanuu; ompoc; https://resh.edu.ru/subject/28/7/ Peuy
Wsyuenue cuiibl ynpyroctu. MccieioBanne 3aBUCMMOCTH CHIIBI YIPYTOCTH OT Iucemennsit | BIIP https://phys7- vpr.sdamgia.ru/test?
YIJIMHEHUS PE3MHOBOTO LIHYpa WM MPYXKUHBI(C MOCTPOCHHEM Ipaduka); KOHTPOJIb; theme=12 SKnacc
AHanu3 CUTyalui, CBA3aHHBIX C ABICHUEM TAroTeHHUs. OObsICHEHHE OPOUTATBHOTO Kourponsnas | https://www.yaklass.ru/p/fizika#program-
JABHKCHUS TIAHET C HCIOJIb30BAaHNUEM SABICHHUS TATOTCHUS 1 3akoHa uHepimu (MC — | paGora; 7-klass
ACTPOHOMHS).; [IpakTuueckas
HW3MepeHue Beca Tela ¢ NOMOIIbI0 JuHaMoMeTpa. O60CHOBaHME 3TOTO crocoba pabota;
U3MEPEHHUS;
N3ydeHue CHIIBI TPEHUS CKOIbKCHHS M CHIIBI TPEHHUS [OKOS;
UccrnenoBaHne 3aBHCUMOCTH CHJIBI TPEHHS OT Beca Tela i CBOHCTB TPYIIUXCS
TIOBEPXHOCTEIi;
Penrenue 3aa4 ¢ UCIoIb30BaHHEM HOPMYIT IS pacy€Ta CHIIBI TSKECTH, CHIIBI
YIPYTOCTH, CHIIbI TPEHHS;
Uroro mo pazaeny 21
Paznen 4. laBjieHne TBEPABIX Tel, KHKOCTEll U ra3oB
4.1. | Nasnenwue. [lepenaua 3 0 O6ocHOBaHKE CIIOCOO0OB YMEHBIICHUS H YBETHUCHHS NaBICHHS; Vernblii Poccuiickas snexkTpoHHas mKoIa
JaBICHHUS TBEPABIME W3ydenne 3aBUCHMOCTH JABICHUS ra3a OT 00bEMa 1 TeMIepaTyphl; 0rmpoc; https://resh.edu.ru/subject/28/7/ Peury
TeNaMH, )KHAKOCTIMHE U W3ydenne 0coOCHHOCTEH mepejaun JaBICHUS TBEPIBIMU TEIAMH, KHAKOCTIMH U IMucemennsiit | BIIP https://phys7- vpr.sdamgia.ru/test?
ra3aMu razamu. OG0CHOBaHHE PE3yIBTATOB OMBITOB 0COOCHHOCTSIMU CTPOCHHUS BEIIECTBA B KOHTPOJIB; theme=12 SdKnacc
TBEPIOM, Ta3000pa3HOM COCTOSHHUSX; https://www.yaklass.ru/p/fizika#program-
DKCnepuMEeHTaNbHOE 10Ka3aTeAbCTBO 3aK0Ha [lackas; 7-klass
Pemrenue 3aa4 Ha pacy€T AaBneHUs TBEPAOTO TENa;
4.2. | JlaBneHune XHAKOCTH 5 0 UccnenoBaHne 3aBHCUMOCTH JABICHHS XKHUAKOCTH OT TIIyOUHBI OTPYXKCHAS U Verublit Poccuiickas 3IeKTPOHHAs IIKOIA
IUIOTHOCTH XHUKOCTH; 0Ipoc; https://resh.edu.ru/subject/28/7/ Pemy
H3ydenne co0OMAOMUXCS COCYIOB; Iucemennsiit | BIIP https://phys7- vpr.sdamgia.ru/test?
Pemenue 3amay Ha pacqéT JaBICHUA KUIKOCTH, KOHTPOJIb; theme=12 dKnacc

O0bsicHEHHE npuHIHUIa ﬂeﬁCTBHﬂ TUAPAaBIUYIECKOTO IIpecca;

https://www.yaklass.ru/p/fizika#program-
7-klass




4.3. | AtmocdepHoe 1aBieHHe 6 0 DKCIepUMEHTaIbHOE 00HAPYKEHHE aTMOC(EPHOTO TaBICHNUS; Vernblit Poccuiickas aneKkTpoHHas LIKOJIa
AHanu3 1 00bSICHEHNE ONBITOB U IIPAKTHISCKHX CHTYallUH, CBS3aHHEIX C I€HCTBHEM | OIpOC; https://resh.edu.ru/subject/28/7/ Peury
aTMOC(EPHOTO JIaBJICHUS; Iucemennwii | BIIP https://phys7- vpr.sdamgia.ru/test?
OObsicHeHHE cyIecTBOBaHHS aTMOC(ephl Ha 3eMiIe i HeKOTOPBIX IIAHeTaxX MM e€ KOHTPOJIB; theme=12 SKnacc
OTCYTCTBHS Ha Apyrux mianerax u Jlyne (MC — reorpadus, acTpoHOMHS); https://www.yaklass.ru/p/fizika#program-
Pemenne 3amay Ha pacuér aTMOCHEPHOTO NABICHNUS; 7-klass
H3yueHue ycrpoiicTBa OapoMeTpa aHEpOUAa;
4.4, |leiicTBHE JKUAKOCTH U ra3a Ha| 7 2 DKcrepuMeHTalIbHOE 00HAPYKEHHE JeHCTBYS XK UAKOCTH U ra3a Ha MOrpyXEHHOE B Yerublit Poccuiickas anexTpoHHas mKoaa
NOrpyKEHHOE B HUX TeJI0 HHX TEJIO; ompoc; https://resh.edu.ru/subject/28/7/ Pemy
OmnpezeneHue BHITAIKUBAIOLIEH CUIIBI, ASHCTBYIOLIEH HA TEII0, HOrPyKEHHOE B Mucsmennpii | BIIP https://phys7- vpr.sdamgia.ru/test?
JKUJIKOCTh; KOHTpOJIb; theme=12 SdKnacc
I[poBejerue 1 006CYKACHNE OMBITOB, IEMOHCTPHPY FOLIHX 3aBHCHMOCTb Kourposnsnas | https://lwww.yaklass.ru/p/fizika#program-
BBITAJIKMBAIONIEH CUIIBI, ICHCTBYIONIEH HA TENO B KUJIKOCTH, OT 00bEMa padora; 7-klass
NOrpyXKEHHOM B XKUIKOCTb YACTH TeJa U OT IIOTHOCTHU XKHUJKOCTH; [IpakTHyecKas
HccnenoBanue 3aBHCUMOCTH Beca Tella B BOJE OT 00bEMa MOrpyKEHHOI B XKHUIKOCTh | paboTa;
YacTH Tela;
Pemmenne 3aay Ha IpUMEHEHNe 3aK0Ha ApXHMeJia U YCIOBHS ITaBaHus Tel;
Hroro no pazzneny 21
Paszen 5. PaboTa m MOIHOCTb. DHeprus
5.1. | PaGoTa 1 MOIIHOCTD 3 0 DKCHEepPUMEHTABHOE OIPe/IeICHUE MEXaHUYECKON Pa0OThI CHIIBI TSIKECTH MPH YcTHbIH Poccuiickas 3neKTpoHHas IKOJIa
NaJeHUH TeNa W CUIIbl TPEHHS IPH PABHOMEPHOM IepEMEIECHHIH Tejla 110 orpoc; https://resh.edu.ru/subject/28/7/ Pewy
TOPH30HTAJIBHOIT IOBEPXHOCTH; [ucemennsii | BIIP https://phys7- vpr.sdamgia.ru/test?
Pacuér MmomHocTH, pa3zBUBaeMoii IpH NOoAbEME MO JTECTHHUIIE; KOHTPOJIb; theme=12 SIKnacc
Pemenue 3a1a4 Ha pacy€T MEXaHUYECKOH pabOThl U MOIIHOCTH; https://www.yaklass.ru/p/fizika#program-
7-klass
5.2. | IpocTbie MeXaHU3MBI 5 2 OnpeienieHne BBIMTPHIIIA B CHIIC MIPOCTHIX MEXAHU3MOB Ha IIPUMEpE pblyara, VerHbli Poccuiickas >1eKTpoHHas KON
MOBUKHOTO U HETOABMKHOTO GJIOKOB, HAKJIOHHOM IIOCKOCTH; 0mpoc; https://resh.edu.ru/subject/28/7/ Pemy
HccnenoBanue yCcaoBHs PaBHOBECHS PhIYara; Tucemennsiit | BITP https://phys7- vpr.sdamgia.ru/test?
Onpepenenne KI1/] HaKIOHHOM MIOCKOCTH; KOHTPOJIb; theme=12 SKnacc
Pemenne 3amay Ha IPUMCHEHNE PABHIA PABHOBECHS phrdara u Ha pacuaér KITJ[; IIpaxruueckas | https://www.yaklass.ru/p/fizika#program-
pabora; 7-klass
5.3. | MexaHn4eckasi 3Heprus 4 0 DopMmynupoBaHUE HA OCHOBE UCCIIEI0BAHUSA 3aKOHA COXPAaHEHU MEXaHH4ECKOi Vernblit Poccuiickas 3neKTpoHHas WIKOIA
9HEPTHH; 0rmpoc; https://resh.edu.ru/subject/28/7/ Pemy
O6cyxaeHne TPaHAUL IPEMEHIMOCTH 3aKOHA COXPAHEHUS YHEPTHH. ; Kontponsuas | BIIP https://phys7- vpr.sdamgia.ru/test?
Peurenne 3aa4 ¢ UCIOIB30BAHNEM 3aKOHA COXPAHCHHS YHEPTHH; pabora; theme=12 SIKnacc
https://www.yaklass.ru/p/fizika#program-
7-klass
Hroro mo pazaeny: 12
PesepBHOE Bpemst 3
OBIIEE KOJMYECTBO YACOB 68 11

I10 TIPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI JIAA YYEHUKA

®dusuka, 7 knacc/[eprimkua A.B., OO0 «/IPODA»; AO «3narensctBo [IpocBeiienuey;
BBenure cBO#l BapuaHT:

METOANYECKHUE MATEPUAJIBI UISA YYUTEJIA

®dusuka. 7—9 xnaccel : pabodas nporpamma k muHIE YMK A. B. [lepbrukuna, E. M. I'yTHUK : yueOHO-
Meronudeckoe nmocodue / H. B. ®unonosuy, E. M. I'yrtauk. — M. : Jlpoda, 2017. — 76, [2] c. ISBN 978-5-358-
19225-6

Odunonosuy, H.B. ®usuka. 7 ki.: Terpaap sl JabopaTOpHBIX padoT K yueOnuky A.B. [lepbrmkuna / H.B.
®dunonosuy, A.I'. BockausH. — 5-¢ uzn., crepeotun. — M.: apoda, 2019. — 48 c.: mi1. — (Poccuiickuii yueOHUK).

ISBN 978-5-358-21541-2

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Poccuiickas anekrponnas mkoina https://resh.edu.ru/subject/28/7/
Pemry BITP https://phys7-vpr.sdamgia.ru/?redir=1

SKmacc https://www.yaklass.ru/p/fizika#program-7-klass

OUIIN bank 3ajjaHuil 1J1s1 OLIEHKH €CTECTBEHHOHAYYHOU I'PaMOTHOCTH
http://oge.fipi.ru/os/xmodules/gprint/index.php?
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MATEPUAJBHO-TEXHUYECKOE OBECIIEHEHUE OBPA3OBATEJIbHOI'O ITPOLECCA

YYEBHOE OBOPYJOBAHHUE

CrnpaBoyHbIe TaOIHIIBI, pa3aTOYHBIN MaTepua, pabodyne TeTpaau, yaeOHUKH.

OBOPYJIOBAHHUE JIUIsd TPOBEJAEHUSA JIABOPATOPHBIX, IPAKTUYECKUX PABOT,
JEMOHCTPALIMIA
Kommnsrotep, TeneBuszop, 1adbopatopHoe 000pynoBaHue (IITATUBBI, BECHI C HAOOpaMU TUPEK, MEH3YPKH,

CTaKaHBbI, TeJa ISl KAJIOPUMETPHH, TeJla HEMTPABUIBHON (OPMBI, THHAMOMETPBHI).






