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IHHOACHUTEJIBHASA 3AIIMCKA

CopeprxaHue MporpaMMbl HaIlpaBJIeHO HA (POPMHUPOBAHNE €CTECTBEHHOHAYYHOW IPaMOTHOCTH YYaIIUXCS U
OpraHu3aIuIo U3y4eHus (PU3UKHN Ha JAEATEIbHOCTHOW OCHOBE. B Hell yUUTHIBAIOTCS BO3MOKHOCTH MPEIMETa
B peanmzanuu tpeboBanuiit ®I'OC OOO k muaHUpyeMbIM JUYHOCTHBIM M METAlpeAMETHBIM pe3yjibTaTaM
oOy4eHHs, a TaKKe MEXIPEIMETHbIE CBS3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX IPEAMETOB Ha YPOBHE
OCHOBHOTO 00I11eT0 00pa3oBaHUsl.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «®U3UKA»

Kypc ¢usukum — cuctemMoo0pa3yromuii it €CTeCTBEHHOHAYYHBIX YYEOHBIX NpPEIMETOB, IOCKOJIBKY
(u3HYecKue 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB U SBJICHHH, U3y4aeMbIX XUMUEH, OUOJIOTHEN, aCTPOHOMHUEH
n ¢usznueckoil reorpadueil. duznka — 3TO NpeAMET, KOTOPBIH HE TOJIBKO BHOCHUT OCHOBHOM BKJIAJ B
€CTECTBEHHOHAYYHYIO0 KapTUHY MHpa, HO U IpelocTaBiseT Hauboiee sicHble 00pa3libl MPUMEHEHHS] HAy4HOTO
METO/la TO3HaHUsf, T.€. croco0a IMOJIy4eHHUs JIOCTOBEpHBIX 3HaHMKW o Mupe. Hakonen, ¢uszuka — 3T0
IpeIMeT, KOTOPbIA HapsAly € JPYTMMU €CTECTBEHHOHAayYHBIMHM IpEAMETaMU JOJDKEH JaTh IIKOJIbHHUKAM
Mpe/icTaBlIeHHe 00 YBIEKATEJIbHOCTH HAYyYHOTO HCCIEAOBAHUS U PAZAOCTH CaAMOCTOSITEIBHOIO OTKPBITHS
HOBOTO 3HAHMS.

Onna W3 TJIaBHBIX 3aMa4 (PU3MYECKOTO O00pa3oBaHUs B CTPYKType oOIero oOpa3oBaHUS COCTOUT B
(hopMHUPOBAHUH €CTECTBEHHOHAYYHOM IrPaMOTHOCTU U MHTEpeca K HayKe Y OCHOBHOM Macchl 00yJaronuxcs,
KOTOpbI€ B JalbHEWIeM OyayT 3aHATHl B CaMbIX pa3HO oOpasHbIX cepax aearenbHocTd. Ho He meHee
BAKHOW 3a/layeil SIBJIAETCS BBISIBJICHUE M MOJATOTOBKA TAJAHTIMBBIX MOJIOJABIX JIIOAEH UISl TIPOJOJIKEHUS
oOpazoBaHusi W JalbHeWmeld TPOPECCHOHANBHONW JCATENHPHOCTH B 00JacTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUI W CO3JaHUHM HOBBIX TexHoJoruil. CorjacHO MPUHATOMY B MEXIAYHAPOJHOM COOOIIECTBE
onpeneneHuio, «EcTrecTBeHHOHAayyHasi TPaMOTHOCTh — 3TO CIIOCOOHOCTh YeNOBEKa 3aHUMaTh AKTUBHYIO
IPaXXIAHCKYIO MO3UIINIO MO OOIIECTBEHHO 3HaYMMbIM BOIIPOCaM, CBS3aHHBIM C €CTECTBEHHBIMU HAayKaMu, U
€ro TOTOBHOCTh MHTEPECOBATHCSI €CTECTBEHHOHAYYHBIMH MAEIMUA. HaydyHO rpaMOTHBINA YEJIOBEK CTPEMUTCS
y4acTBOBAaTh B apryMEHTHPOBAHHOM OOCYXACHHUM MPOOJIeM, OTHOCAUIMXCS K €CTECTBEHHBIM HAyKaM H
TEXHOJIOTHUSIM, UTO TPEOYeT OT HEro CIEAYIOIINX KOMIETEHTHOCTEH:

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

N3ydenue pusmku crmocoOHO BHECTH peLIAIONIHii BKIaI B (popMHpOBaHHE €CTECTBEHHOHAYUHOM
IrPaMOTHOCTHU O0YyYarOIINXCS.

HEJIN U3YYEHUSA YYEBHOI'O IPEIMETA «®U3UKA»

Ienu n3yyenus (GU3MKKU HA ypOBHE OCHOBHOTO 00111ero oOpa3oBanus onpezeneHs! B Konnenuun
npernoaBaHus yueoHoro npeamera «®dusnka» B 00pa3oBaTeibHbIX opranuzanusax Poccuiickoit denepanun,
peanu3yoLX OCHOBHBIE 00111e00pa3oBaTeNbHbIE IPOrPaMMBbl, YTBepKIEHHOM pemeHneM Kosteruu
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,
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— (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 00YYEHHUIO B ’TOM HAIIPABJICHHH.

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

— MpuoOpeTeHrne YMEHUN OMUCHIBATh U OOBSICHATH (PU3NUYECKUE SIBJICHUS C UCTIOJIb30BAaHUEM
MOJyYECHHBIX 3HAHUI;

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

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

— pa3BUTHE YMEHUI HaOII0AaTh MPUPOAHBIE SIBJICHUS U BBITIOJIHATH OIBITHI, TJAOOpaTOpHbIE pabOThI 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(DOpMaIINH;

— 3HAKOMCTBO €O cepamu podecCuoHaTbHOM NeATeTbHOCTH, CBA3aHHBIMH C (PU3UKOM, 1
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JOCTIIKEHHSIX (PH3UIECKOM HAYKH.

MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YYEBHOM IIJIAHE
B cootBerctBuUM ¢ ®I'OC OOO ¢usuka sBasercs 00s3aTEIbHBIM TPEIMETOM Ha yYPOBHE OCHOBHOTO

obuiero oOpaszoBanus. [laHHas mporpamma npeaycMaTpuBaeT uizydeHue (u3ukud Ha 0a30BOM ypOBHE B

00béme 204 4 3a Tpu rosia oOydeHus B 7 — 9 kaccax 1o 2 4 B HEJIEINIO.
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COJEP)KAHME YYEBHOI'O IPEIMETA

7 KJIACC

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

®du3nka — HayKa 0 PUPOJEe, U3ydaeT (PU3NIECKUE SIBIICHUS: MEXaHUYECKHE, TEIUIOBEIE, AIEKTPUICCKUE,
MarHUTHBIE, CBETOBBIC, 3BYKOBEIE.

duznyeckue BemanHbl. M3mepenne pusnueckux BenndanH. Ousndeckue mpuOopsl. [lorpenrHocTs
U3MepeHunil. MexayHapoiHas cucTeMa eIMHULL

Kak ¢u3uka u qpyrue eCTeCTBEeHHBIC HAYKH U3YYarOT MPUPOAY. ECTecTBeHHOHAYYHBIN METO]] IIO3HAHUS
HaOJTI0/ICHNE, TOCTAHOBKA HAYYHOTO BOTIPOCA, BEIIBIDKCHUE THITOTE3, SKCTICPUMEHT I10 TIPOBEPKE TUIIOTE3,
o0bsIcHeHHE Habm01aeMoro sBiieHus. Onrcanue PU3nIecKuX SBJICHUM C TOMOIIBIO MOJIETIEH.

JdeMoHcTpanuu
1. MexaHI/I‘-ICCKI/IG, TCIJIOBBIC, DJICKTPUICCKUEC, MAIrHUTHBIC, CBECTOBBIC SABJICHH.

2. ®u3ndeckue MpUOOPHI U MPOLIEAypa MPSIMBIX H3MEPEHH aHAJIOTOBBIM U II(PPOBBIM IPHOOPOM.

JlabopaTopHble padoThI U ONBITHI

1. Onpenenenne MEHBI JEICHUS IKATbIl WU3MEPUTEIBHOTO TpHbOpa.

2. 3mepeHune paccTOsTHAN.

3. U3mepenne 00bEMa KUIAKOCTH U TBEPIOTO TEIA.

4. Onpenenenue pa3MepoB MajbIX TEll.

5. U3mepenue TemrepaTypbl pH TOMOIIH KUIKOCTHOTO TEPMOMETPA M JATIYNKA TEMIICPATYPHI.

6. [IpoBeneHue nccae0BaHus MO MPOBEPKE TUIOTE3bI: JABHOCTD MOJIETA IIAPUKA, MYIIIEHHOTO
TOPU30HTAIIBHO, TeM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA ITyCKa.

Pa3nen 2. [lepBoHayajibHbIe CBeIEHUSI 0 CTPOEHHH BelllecTBA

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

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

ArperatHble COCTOSIHHSI BEILIECTBA: CTPOCHHE Ia30B, )KUJIKOCTEH U TBEPABIX (KPUCTAJUTMUECKUX) TEI.
B3aumocBs3b Mex/1y CBOWCTBaMU BEIIECTB B PA3HBIX arperaTHhIX COCTOSIHUIX U X aTOMHOMOJIEKYISPHBIM
ctpoeHueM. OcOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIbl. B3aMMOCBSI3b MEX/Iy CBONCTBAMU BEILIECTB B
Pa3HBIX arperaTHhIX COCTOSHUSAX U UX aTOMHOMOJIEKYISIPHBIM cTpoeHreM. OcoOeHHOCTH arperaTHbix
cocTosiHui BOJbl. OCOOEHHOCTHU arperaTHbIX COCTOSTHUM BOJIBI.

JdeMoHcTpanun

1. Habnionenne OpOYyHOBCKOTO JBHKEHUSI.

2. HaGmronenue muddysuu.

3. Habmronenue siBieHuiA, 0OBACHSIIONIMXCS MPUTSKEHUEM WM OTTaJTKMBAHUEM YaCTHI] BEIIECTB.

JlabopaTopHbie padoThI U ONBITHI

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

3. OnbITH IO OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISPHOTO MPUTSIKCHHUS.

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

MexaHu4uecKoe JBMKEHHE. PaBHOMepHOG 1 HCPABHOMCPHOC IBUKCHHC. CKOpOCTB. CpCIlHSISI CKOpPOCTH ITpH

HEPAaBHOMEPHOM JIBHKEHUH. Pacdér nmytu 1 BpeMeHU ABMKEHUSA. PABHOMEpPHOE U HEPAaBHOMEPHOE JIBU -
xeHue. CkopocTb. CpeHsst CKOPOCTh IIPY HEPABHOMEPHOM JIBWKEHUU. Pacu€r nyTu u BpeMEeHU JBU)KECHHUS.
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SIBnenue nHepuMU. 3aKOH HHEpLUUU. B3aumoeiicTBre Ten Kak IpUuYrMHa U3MEHEHHS CKOPOCTHU JABHKEHUS
tes. Macca kak Mepa nHepTHOCTH Tena. [InmoTHocTs BemecTBa. CBA3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYI B
eIuHUIE 00BEMa BeleCTBa.

Cuna xak xapakTepucTuka B3auMoaercTBus Ten. Cua ynpyroctu u 3akoH ['yka. Mi3mepenue cuiisl ¢
IIOMOIIBIO JUHAMOMETPA. SIBJIeHUE TATOTeHUs U cuiia TspkecTu. Cua TskecT Ha Apyrux mianerax (MC).
Bec Tena. HeBecomocts. CrioxeHue cuil, HallpaBJIEHHBIX 110 0AHOM npsiMoil. PaBHoaeicTBytomas cui. Cuiia
TpeHus. TpeHue CKoIbKEeHUs U TpeHue nokos. Tpenue B npupose u texuuke (MC).

JdeMoHcTpanuu

1. HaGmroieHre MEeXaHM9eCcKOTO IBM)KEHUS TeJa.

2. 3Mepenne CKOpoCTH MPSIMOJIMHEHHOTO TBUKEHUS.

3. HabGnronenue siBIeHUs MHEPIIUH.

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

6. CrioskeHHe CHII, HAalPaBJICHHBIX 110 OJTHOU TIPSIMOH.

JlabopaTopHble padoThI U ONBITHI

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

2. Onpeznenenne cpeTHe CKOPOCTH CKOJIBKEHHS 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 TeJla U XapakTepa
COIPHUKACAIOLINXCS TIOBEPXHOCTEH.

Pa3nen 4. JlaByieHue TBEPIABIX TeJl, JKUAKOCTEH U ra3oB

Hasnenue. CriocoObl yMEHbIIIEHUS U YBEIMUEHUS AaBiieHus. Jlapienue ra3a. 3aBUCUMOCTG JIaBJICHUS ra3a
oT 00béMa, Temnepatypsl. [lepenaua naBnenus TBEPABIMU TEIAMHU, KUIKOCTAMHU U razamu. 3akoH [lackans.
[TneBMaTHyecKue MalIUHBL. 3aBUCUMOCTD JTaBJICHUS KUKOCTH OT TIyOMHBI. [ MapocTaTHueckuii mapamokc.
CooOmaromuecs cocyabl. [ napaBnuveckrie MEXaHU3MBI.

Atmocdepa 3emnu u atMocdepHoe nasneHue. [IpuunHbl cynecTBOBaHUS BO3AYIIHONW 000JI0UKH 3eMITH.
OmnsitT Toppuuemnnu. M3amepenue atMocdepHOro naBieHus. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT
BBICOTHI HaJl ypoBHEeM Mops. [IprOopbl 115 u3MepeHus aTMoc(epHOro 1aBICHUS.

JleiicTBHE KUAKOCTH U Ta3a Ha MOTPY:KEHHOE B HUX Telo. BriTankuBaromas (apxuMe0oBa) cuia. 3aKoH
Apxumena. [InaBanue ten. Bo3ayxomnaBanue.

JdeMoHcTpanun

. 3aBUCHUMOCTb JJaBJICHUS T'a3a OT TEMIIEPATYPhI.

. [lepenaua naBieHUs )KUIKOCTBIO U TA30M.

. Coobmaromiuecst CoCy/bl.

. 'mnpaBnnueckuii pecc.

. [IposiBnenue aericTBUsg aTMOC(HEpPHOTO JaBICHUS.

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

~N o o B~ 0N

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

JlabopaTopHbie pad0ThI U ONBITHI
1. UccnenoBanue 3aBUCMMOCTH Beca Tela B BOJe OT 00bEMa MOTpyKEHHOM B KHUIKOCTb YaCTH TeJa.
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2. OnpezeneHre BBITAIKHBAIOIIEH CHUJIBI, ICWCTBYIONIEH Ha TEJO, MOTPYKEHHOE B )KUIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKHBAIOIIEH CUJIBI, JICHCTBYIONIEH 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. KoHcTpynpoBanue apeomeTpa Wiv KOHCTPYHPOBAHUE JIOJKU U OIPEEIIEHUE €€ IPy30I0IbEMHOCTH.

Pa3nen 5. PaGora u MmomHoCTh. JHeprus

Mexanudeckast padota. MOIHOCTb.

[IpocThie MexaHU3MBI: pblyar, 0JIOK, HaKJIOHHAs MI0CKOCTh. ITpaBuiio paBHOBecus poryara. [Ipumenenue
MpaBUJia paBHOBECHUS pbluara K 0J0Ky. «3oi0Toe rnpaBuiio» Mexanuku. KIIJI mpocTeix MexaHM3MOB.
[IpocThie MexaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas sHeprus. Kunernueckas u noteHiuanpHas sHeprus. [Ipespaiiienue ogHoro Buja

MEXaHUYECKOH HEpPTuu B Jpyroil. 3aKOH COXpaHEHUS YHEPTHH B MEXAHHUKE.

JdeMoHcTpauuu

[IpuMepsl MPOCTBIX MEXAHU3MOB

JlaGopaTopHblie padoThI M ONBITHI

1. Onpenenenne paboThl CHIIBI TPEHUS P PABHOMEPHOM JABMKEHUU Tella 0 TOPU30HTAIILHOM
MTOBEPXHOCTH.

2. UccnenoBanue ycIOBU paBHOBECHS phIyara.

3. N3mepenne K11/ HakIIOHHOM TIIOCKOCTH.

4. N3y4enne 3aKOHa COXpaHEHUS MEXaHUYECKOH YHEPTHUH.

8 KJIACC

Paznen 1. TenuioBble ABI1eHUSA

Monenu TBEPIOTO, KUAKOTO U ra3000pa3HOro cocTosiHU BemecTBa. Kpucrammueckue u amopdHsbIe Tena.
OObsicHEHNE CBOMCTB Ta30B, KUIKOCTEH M TBEPABIX TEJ HA OCHOBE MOJOKESHUNA MOJIEKYISIPHO -KHHETHIECKOI
teopun. CMaynBaHUE U KaMWUISIpHbIE sBJIeHUs. TerioBoe pacuiupeHre u cxartue.

Temnepatypa. CBsi3b TEeMIEPATYPhI CO CKOPOCTHIO TETIOBOTO JIBUKEHHS YACTHII.

Buytpennsis sneprust CriocoObl H3MEHEHUS BHYTPEHHEH SHEPIUM: TeIIonepeadya u copeplieHrue padboThl.
Bunel Tenonepenayn: TEMIONPOBOIHOCTb, KOHBEKLIUS, U3TyUCHHE.

KonuuecTBo TemnoTel. Y aenbHas TEINIOEMKOCTD BEeLIECTBA. Termnoo0MeH U TEIIOBOEe paBHOBECHE.
VYpaBHeHnue TerioBoro 6ananca. [InaBneHue u oTBepAeBaHNe KPUCTANIMYECKUX BEUIECTB. Y IeIbHAs
teruioTa riasnenus. [lapooOpazoBanue u konnencamus. Mcnapenue (MC). Kunenue. Y aenpHas TemioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT aTMOc(epHOro naBieHus. BiaxxHOCTh Bo3IyXa.

DHeprus TOIUIMBA. Y JeJIbHAs TeIIOTa CTOpaHHUsl.

[Tpunnune! padote! TemnoBbix aeurareneil. KI1J[ temioBoro neuratens. TemnoBsie ABUTATEIN U 3a1UTa
okpyxaromieit cpeasl (MC). 3akoH coxpaHeHHs U IPEBpaIeHHs SHEPTUH B TerIoBbIX mpoueccax (MC).

JdeMoHcTpanuu

1. Habnronenne OpOyHOBCKOTO JBHXKEHUS

. Habmonenue nuddys3un

. Habmroienue siBieHmil cMauMBaHusl U KallWJUIIPHBIX SIBICHUN

. Habmroienue TermnoBoro paciuiupeHust Tel

. I3MeHeHne naBieHus ra3a npu u3MeHeHNH 00bEMa 1 HarpeBaHUU WA OXJIAXKICHUH
. [IpaBuna u3mepeHus TeMieparypbl

. Buner Teronepenaun

O N O O b WODN

. OxJnaXx7eHre pu COBEPIICHUN pabOTHI
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9. HarpeBanue npu COBEpIICHUN padOTHl BHEUITHUMHU CHIIAMH
10. CpaBHeHHE TETIIOEMKOCTEH pa3IMYHBIX BEIIECTB

11. Habmronenue KUMneHus

12 .HaGnroneHune moCTOSIHCTBA TEMIIEPATYPHI PH TIIaBICHUH
13. Mopenu TeIIoBBIX JBUTaTENeiH

JlabopaTopHble padoThI U ONBITHI

1. OnbITHI IO OOHAPYKEHUIO JCHUCTBUS CHII MOJICKYISIPHOTO MTPUTSKECHUS

2. OnbBITHI IO BRIPAIIUBAHUIO KPUCTAJIIOB MIOBAPEHHOM COJIM HITH caxapa

3. OnbITH IO HAOIOJICHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH U TBEPABIX TEI

4. OmnpeneneHue 1aBleHUs BO3Ayxa B OaJUIOHE MITIPHUIIA

5. OMBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTH JaBJICHHUS BO3/IyXa OT €ro 00bEMa U HarpeBaHUs UM
OXJTAXKJCHUS

6. [IpoBepka TUMOTE3bI IUHEHHOW 3aBUCUMOCTH JUTHHBI CTOJIONKA KHUIKOCTH B TEPMOMETPUICCKON TPYyOKe
OT TeMIIepaTypbl

7. HaGnronenne n3MeHeHus BHYTPEHHEW SHEPTUU Tella B pe3yibTaTe TeIuionepeaaun U padoThl BHEITHUX
CuII

8. UccnemoBanue sBICHAS TEIUIOOOMEHA TIPU CMEIIUBAHUN XOJIOTHOW M TOPSTYCH BOIBI

9. Onpenenenne KOJIMIECTBA TEIUIOTHI, MTOJYYEHHOTO BOJON TP TEIIIO0OOMEHE ¢ HarpeThIM
METAJUTMYECKUM ITAITHHAPOM

10. Onpenenenre yaenpHOM TETNIOEMKOCTH BEIIECTBA

11. MiccnenoBanue mporiecca HCTapeHHs

12. Onpenenenre OTHOCUTEILHOM BIQXKHOCTH BO3TyXa

13. Onpenenenue yaeabHOM TEMJIOTHI IIABJICHUS JIbJIA

Pa3nen 2. DiiekTpuyeckue U MATHUTHBIE SIBJICHUSA

DnekTpuzaius Teil. J[Ba poaa snekTpudeckux 3apsaioB. BzaumoaencTeue 3apsokeHHbIX Tell. 3akoH Kynona
(3aBUCHMOCTD CHJIbI B3aUMOICUCTBHUSA 3aPSKEHHBIX TEJI OT BEIMUMHBI 3apSAJI0B U PACCTOSIHUSI MEXKIY TEJIaMHu).

DnexTpuueckoe nosie. Hanpssk€HHOCTD 3neKTprueckoro nojs. [IpuHiun cynepno3uium MeKTPUIecKuX
oJieii (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DiIeMeHTapHbIN aiekTpuueckuit 3apsa. Ctpoenue aroma. [IpoBogHuKH
U JUDJIEKTPUKH. 3aKOH COXpAaHEHUS SIIEKTPUUECKOT0 3apsa.

DNeKTpUUYECKUi TOK. Y CIOBHSI CYIIECTBOBAHUS AIIEKTPUUECKOTO TOKa. ICTOUHHKH MOCTOSIHHOTO TOKA.
JleicTBHS 9JEKTPUUYECKOTO TOKa (TEIIOBOE, XMMUYECKOE, MAarHUTHOE). DIEKTPUYECKHU TOK B HKHUAKOCTAX
U razax.

Onextpuueckas uenb. Cuna Toka. DiekTpuieckoe HanpsbkeHue. ConpoTHBIICHHE TPOBOAHUKA. Y IEIBHOE
CONPOTHUBIIEHKE BellecTBa. 3akoH OMa uisd ydactka uenu. [locnenoBaTenbHoe U napalljielbHOE COEUHEHNE
MIPOBOIHUKOB.

PaGota 1 MouTHOCTE AneKTpudeckoro Toka. 3akoH Jxoyns— JleHna. DaekTpuyecKue enu U NoTpeduTenu
ANIEKTpUYECKOi SHepruu B ObITy. KopoTkoe 3aMbIKaHUE.

[TocTrosiHHbIE MarHWUTHI. B3anMoaeiicTBUE NMOCTOSHHBIX MarHUTOB. MarHuTHoe mnoJsie. MaruuTHoe moJie
3eMIIM U €ro 3HAaYeHHUEe 7Sl )KU3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE MOJie 3JIEKTPUUYECKOTO TOKA.
[IpuMeHeHne 3eKTPOMarHiToB B TEXHUKE. [[elicTBre MarHUTHOTO MOJIsl HA POBOJIHUK C TOKOM.
DNeKTpOABUTaTENb MOCTOSIHHOTO TOKA. Mcronb30BaHUE AIIEKTPOIBUrATENEH B TEXHUYECKUX YCTPOUCTBAaX U
Ha TPaHCIOpPTE.

OmnbiTel @apanes. SABnenue snekTpoMarHuTHON HHAYKIMH. [IpaBuno Jlenmna. Dnextporenepatop. CrocoObl

MMOJIYYCHHUA BHGKTqueCKOﬁ OHCPIHHU. QHGKTPOCTaHLII/II/I Ha BO300HOBISIEMBIX HCTOUYHHKAX SHCPTUHU.
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OHCTPALMU
DneKkTpu3aIus Tei
JIBa pojia JIEKTPUUECKUX 3aPsI0B U B3aUMOJICHCTBUE 3apsKCHHBIX TEIl
YCTpoKCTBO U IEUCTBUE IEKTPOCKONA
DnexTpocTaTHuecKas HHAYKIUS
3aK0OH COXpaHEHUS IEKTPUUECKHUX 3apsI0B
[IpoBOAHUKY ¥ TUIIEKTPUKU
MoienupoBaHUE CUIOBBIX JTUHUM AJIEKTPUUECKOTO MOJIA
HcTOYHHMKH OCTOSTHHOTO TOKA
JIENCTBHS DJIEKTPUUYECKOTO TOKA
. DIEKTPUUECKHUI TOK B )KUJIKOCTH
. ['a30BBIH pa3psn
. I3Mepenue cuibl Toka aMIepMeTpoM
. I3aMepenue 3MeKTpuuecKoro HarpsiKeHUsT BOJIbTMETPOM
. Peoctar u marasuH conpoTHUBIICHUN
. BzanMoeiicTBre TOCTOSTHHBEIX MAarHUTOB
. MonennpoBaHre HEBO3MOXKHOCTH Pa3ICJICHHs TOJIFOCOB MarHuTa
. MonenupoBanre MarHUTHBIX MTOJIEH MOCTOSTHHBIX MAarHUTOB
. OneIT Opcrena
. MarnuTHOE noJie TOKa. DJNEKTPOMATrHUT
. JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOIHUK C TOKOM
DJIEKTPOABUTATEN ITOCTOSHHOTO TOKA
. UccnenoBanue siBIECHUS SJEKTPOMArHUTHON UHIYKIIMA
. OnbrTel apanes
. 3aBUCUMOCTb HaNlPaBJICHUSI MHIYKIIMOHHOTO TOKa OT YCJIOBHUM €r0 BO3SHUKHOBEHHUS
. DJEKTpOreHepaTop NOCTOSIHHOTO TOKA

JlaGopaTopHblie padoThI M ONBITHI

1.

ok wn

6.

OnpIThI 10 HAOTIOACHUIO AIEKTPU3ALUU TET UHAYKIHUEH U IPU CONPUKOCHOBEHUHU

HccnenoBanue neiCTBUS 3JEKTPUUECKOTO TOJIS HA IPOBOJAHUKH U AUAIEKTPUKH

CO6opka u mpoBepka paboThI IEKTPUUYECKOH LIeTH MOCTOSTHHOTO TOKA

N3mepenue u perynupoBaHue CUJIbl TOKa

W3mepenue u perynupoBaHue HapsHKEHUs

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO Yepe3 Pe3UCTOP, OT COMPOTHUBIICHUS PE3UCTOPA U

HaIIPAXKCHUA Ha PE3UCTOPC

7.

OHLITBI, ACMOHCTPUPYIOIINC 3aBUCUMOCTD JJICKTPUICCKOT'0 COIMPOTHUBIICHUSA TPOBOAHHUKA OT €0 JJIMHBI,

IIomaau mornepeyHoro CCUCHUs U MaTcpuaiia

8.
9.

10.
11.
12.
13.
14.
15.
16.

IIpoBepka mpaBuia CII0KEHHUS HAIIPSDKEHUM MIPU MOCIEA0BATEIbHOM COEAMHEHUH IBYX PE3UCTOPOB
IIpoBepka nmpaBuia Ijs CUIIBI TOKA IIPU MapaJLIeIbHOM COEUHEHUN PE3UCTOPOB

Omnpenenenue paboThl AEKTPHUUECKOTO TOKA, UIYILEr0 YEPE3 PE3UCTOP

Onpenenenne MOIHOCTH IEKTPUIECKOTO TOKA, BBIACIAEMON Ha pE3UCTOPE

HccenenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UYLIErO YEPE3 JIAMIIOUKY, OT HAIIPSDKEHUS HA HEN
Onpenenenne KI1/I narpeBarens

HccenegoBanue MarHUTHOTO B3aUMOIEHCTBUS ITIOCTOSIHHBIX MarHUTOB

W3yueHrie MarHuTHOTO MOJIsI TOCTOSIHHBIX MarHUTOB MPU UX 0OBEANHEHUH U pa3fieiIeHUN
HccenenoBanue AeUCTBUS JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEIIKY
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17. OnbIThL, AEMOHCTPUPYIOIIKE 3aBUCUMOCTh CHJIBI B3aUMOJCUCTBUS KaTYIIKA C TOKOM U MarHuTa oT
CHJIBI TOKA W HANpaBJICHHUS TOKA B KaTyIIKe

18. V3yueHue neHCTBUS MAarHUTHOTO TTOJISl HA TPOBOJAHUK C TOKOM

19. KonctpynupoBanue u u3zydyeHHe pabOTHl 3JIEKTPOJBUTATEIS

20. N3mepenne KITI anexTpoaBuraTeaIbHON YCTaHOBKH

21. OUBITHI 1O UCCIIEAOBAHUIO SIBIICHUS IEKTPOMArHUTHONW MHIYKIIUU: UCCIIETOBAaHIE N3MEHEHNUI

SHAYCHHA U HAIIPABJICHUA MHAYKIMOHHOI'O TOKA.

9 KUIACC

Paznen 1. Mexannyeckue siBJeHHS

Mexannueckoe aBuxeHue. MarepuaibHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXaHHUUECKOTO
JIBH>KEeHUs. PaBHOMEpHOE NpsIMOJIMHENHOE ABUKEeHHE. HepaBHOMEpHOE MPSIMOJIMHENHOE JBUKECHUE.
Cpennsisi ¥ MTHOBEHHAs1 CKOPOCTh TeJia MPU HEPABHOMEPHOM JIBHKCHHH.

VYckopenue. PaBHoyckopeHHOE npsiMonuHelHoe aBmkeHue. CBoOo1Hoe nagenue. OnbITel [ anmies.

PaBHOMepHOE ABIKEHUE O OKpYKHOCTH. [lepros u yactota oOpamienus. JInneliHas 1 yriaoBasi CKOPOCTH.
LlenTpocTpeMuTenbHOE YCKOPEHHUE.

[IepBeiit 3ak0oH HeroTona. Bropoit 3akon Hetotona. Tperuit 3akon Herotona. [Ipuanmn cynepnosunmn
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHuUsl: cuiia TpeHUS CKOJIBKEHUS, CUJIa TPEHUS MOKOS, IPYTHeE BUIbI
TpEHUS.

Cuna TsDKeCTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpeHue cBOOOIHOTO MajieHusl. J[BiKeHue miaHeT
Bokpyr Cousaia (MC). [1epBast kocMudeckasi CKOpocTb. HeBECOMOCTh U TIEpETPy3KH.

PaBHOBecue maTepuanbHO Touku. AOCOMIOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tena ¢ 3aKpETUIEHHOM
OCbI0 BpanieHus. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec tena. U3Menenne numnynbca. IMynbe cuibl. 3aKOH COXpaHEHHS UMITyJIbca. PeakTuBHOE
newkenue (MC).

Mexannyeckasi pabota U MOITHOCTb. PaboTa cuil TshkecTu, ynpyroctu, TpeHust CBsi3b JHEPTUU U pabOThI
[loTeHumanpHas 3HEprUs TeJa, NOAHATOIO HaJl HOBEPXHOCTHIO 3eMd. [loTeHImanbpHas sHeprus cxaToi
npyxxuHbl. Kunetnueckas sHeprus. TeopeMa 0 KHHETUYECKOW HEPIUH. 3aKOH COXPAHEHUs MEXaHUYECKOU
SHEPrUH.

JdeMoHcTpanun

Ha6nronenne MexaHM4eCcKOro ABUKEHHUS TeIa OTHOCUTEIILHO Pa3HBIX TEJl OTCUETa

CpaBHeHME MyTeH U TPACKTOPUM JIBUKEHHUS OJHOTO U TOTO JK€ TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETa
N3mepeHune cKkopocTy U YCKOPEHUs MPSMOJIMHENHOTO IBUXKEHHS

HccnenoBanue npu3HaAKOB PABHOYCKOPEHHOTO JIBUIKEHMS

ok~ wn PR

HaGnronenue nBuXeHUs Tena Mo OKPYXHOCTH
6. HaGmroieHre MexaHM4eCcKuX IBJICHUH, MPOUCXOAAIINX B cucTeMe oTcuéra «Tenexxka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBM’KEHHH OTHOCHUTENIbHO KaOuHeTa (PU3UKU
7. 3aBUCHUMOCTb YCKOPEHHS Tejla OT Macchl Teja U IeHCTBYIOIIEN Ha HEro CUJIbI
8. HalumroneHne paBeHCTBa CUIT IPU B3aUMOJICHCTBUM TeJl
9. M3meHeHnue Beca Teja MpH YCKOPEHHOM JBHKEHHH
10.Ilepenava nmmynabca Ipyu B3aMMOJEHCTBUY TET
11.ITpeoOpa3oBanust SHEPTUU MIPU B3aUMOJICHCTBUU TET
12.CoxpaHeHue UMITyJbca pu HEYIPYroM B3aUMO/ICHCTBUH
13.CoxpaneHne uMIyJbca Mpu aOCOTIOTHO YIPYTrOM B3aUMOAECHCTBUH
14.HaGmnroieHne peakTUBHOTO JIBU)KECHUS
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15. CoxpaHeHrne MEXaHUYECKON SHEPTrUuH MpH CBOOOTHOM HaICHUH
16. CoxpaHeHHE MEXaHUYECKOW SHEPTUU NP ABMKEHUU TeJla MO JCHCTBUEM NPYKUHBI

JlabopaTopHbie padoThI U ONBITHI

1. KoncrpyupoBaHue TpakTa IJisi pa3roHa U JalbHEHIIIEro paBHOMEPHOTO JBIKEHUS [IApUKa HITH
TEJICKKHI

2. OrmpeneneHne cpeaHe CKOPOCTH CKOJIBKEHHUST OpYCKa WITH IBWKCHHUS IIapHKA 110 HAKJIOHHOU
TUIOCKOCTH

3. Ompenenenue yCKOpEHHs TeJa IIPU PAaBHOYCKOPEHHOM JBIKEHHH M0 HAKIIOHHOH MJIOCKOCTH

4. ViccnenoBaHue 3aBUCHMOCTH ITyTH OT BPEMEHH TP PABHOYCKOPEHHOM JIBIKCHHUHU 0€3 HadaabHOH
CKOpPOCTH

5. TIpoBepka rumoTe3sl: €CIM MpU PaBHOYCKOPEHHOM JIBUKEHUH 0€3 HA4aJIbHOW CKOPOCTHU IYTH OTHOCSITCS
KaK psiJi HEUETHBIX YHCEII, TO COOTBETCTBYIOIINE TPOMEKYTKA BPEMEHU OJTMHAKOBHI

6. VccnenoBanne 3aBUCHMOCTH CHITBI TPEHHSI CKOJIBKEHHUS OT CHIIBl HOPMAJIBHOTO JTABJICHUS

7. Onpenenenne KOYPPUIIMEHTA TPEHUSI CKOJIbKEHUS

8. Ompenenenue KECTKOCTH MPYKUHBI

9. Ompenenenuie pabOTHI CUIIBI TPEHHS TPU PABHOMEPHOM JBIDKEHHH TeJIa TI0 TOPU30HTAIBHOM
MTOBEPXHOCTH

10.Ompenenenue pabOTHI CHITBI YIPYTOCTH TIPH MOIBEME TPY3a C HCIIOJIb30BaHIEM HETIOABIDKHOTO U
MOABMKHOTO OJIOKOB

11.M3yueHue 3aKkoHa COXpaHEHUS SDHEPTUH

Pasznen 2. MexauudecKue KOJIe0aHUA U BOJTHBI

KonebartenbHoe aBmkenne. OCHOBHbBIE XapaKTEPUCTUKU KOJeOaHU: Iepro/1, 4acToTa, aMIUIUTY/1a.
MareMaTtuueckuii ¥ Mpy>KHHHBIN MasTHUKU. [IpeBpalienne s3Hepru Ipu KoJie0aTeIbHOM JIBUYKCHHH.
3aryxatomue kosiebanus. Beinyknennbie konebanus. Pezonanc. Mexannueckue BoyHbl. CBOMCTBA
MexaHU4YecKux BoJH. [Ipo nonbHbIE U MonepevHbie BOJIHBL. JIJInHA BOJIHBI U CKOPOCTH €€ pacpoCTpaHEeHHUS.
MexaHu4ecKkue BOJHBI B TBEPIOM Telie, celicMuueckue BosHbI (MC).

3Byk. ['poMKkoCTh 3ByKa 1 BbicoTa ToHA. OTpaxkenue 3Byka. MlHGpa3Byk u ynbTpa3ByK.

JdemoHcTpauuu

1. HaGmronenue kosieOaHMid TEI MO/ ACHCTBUEM CHITBI TSDKECTH U CHITBI YIPYTOCTH
2. Habmonenue xonebaHuii rpy3a Ha HUTU U Ha MIPYKUHE

3. Habnroienue BBIHYKIEHHBIX KOJIEOaHUI U pe30HaHCca

4. PacnipocTpaHeHHUe MPOI0JIbHBIX U MONEPEYHBIX BOJIH (HA MOJICIIN)

5. HaOnroieHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKycTHYECKUI pe30HaHC

JlabopaTopHbie padoThI U ONBITHI

1. Onpenenenue 4acTOTHI U MEPUOJIA KOJIEOAHN MATEMAaTUYECKOTO MasiTHUKA

2. OmnpenesneHne 4acTOThI U Miepro/ia KoieOaHuil Mpy>KUHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCUMOCTH TIepHoa KojaeOaHU MOIBEIIEHHOTO K HUTH I'Py3a OT JJUHBI HUTH

4. VlccnenoBaHue 3aBUCUMOCTH MIEpHOa KoJIeOaHu MPY>KMHHOTO MasiTHUKA OT MacChl rpy3a

5. [IpoBepka HE3aBUCUMOCTH MEPHOJIa KoJieOaHHii rpy3a, MOBEIICHHOTO K HUTH, OT Macchl Tpy3a

6. ONBITHI, IEMOHCTPUPYIOIIHE 3aBUCUIMOCTD TIEpHoa KojeOaHU MPYyKUHHOTO MasiTHUKA OT Macchl rpy3a
1 KECTKOCTU MPYKUHBI

7. 3mepenue yCKOpeHHs: CBOOOHOTO MaJCHUS

Paznen 3. 3HeKTp0MaFHHTHOG IMOJI€ U JJICKTPOMATHUTHBIC BOJTHbI
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DIEeKTPOMarHUTHOE MoJjIe. DIEKTPOMArHUTHBIE BOJIHBI. CBOMCTBA 3eKTpoMarHUTHBIX BoJIH [lIkana
3JIEKTPOMArHUTHBIX BOJIH. VICIIOJIBb30BAHUE AIEKTPOMATHUTHBIX BOJIH ISl COTOBOM CBSI3U.

DnekTpoMarHuTHas nmpupoja ceeta. CKOpocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

JdeMoHcTpanuu
1. CBoiicTBa 3I€KTPOMAarHUTHBIX BOJIH

2. BomHOBBIE CBOICTBA CBETA
JlabopaTopHble padoThI U ONBITHI

1. I3yueHue cBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C TOMOLIbI0 MOOMIIBHOTO Tene(hoHa

Pa3gen 4. CBeToBbIe IBJICHUSA

JlydeBast moniensb cBeta. Mctounuku ceta. [IpsmonuneiiHoe pacnipocTpaHeHue cBera. 3atmenust CosHua u
Jlynbl. Otpakenue cBeta. [mockoe 3epkasio. 3aKOH OTpakKeHUs CBETA.

[Ipenomnenue cBeta. 3akoH npenomieHus cBera. [lomHoe BHyTpeHHee oTpakeHue cBeTa. Mcnonb3oBaHue
IMOJIHOT'O BHYTPCHHETO OTPAKCHUSA B OIITUYCCKHUX CBETOBOAAX.

Jlunza. Xox myuedt B muH3e. OnTuyeckas cucreMa oTtoanmnapara, Mukpockorna u Tesneckorna (MC). ['na3
KaK ONTHYecKasi cucreMa. bin3opykocTh 1 AaTbHO30PKOCTb.

Pasnoxxenue 6enoro csera B criektp. OnbiTel HptoToHa. ClioskeHre creKTpalbHbIX 1BETOB. Jlucnepcus
CBeTa.

JdeMoHcTpanuu

[IpssmonuHelHOE pacipoCTpaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenue n300pakeHUil B INIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiax.
[Ipenominenue cBera.

OnTHYECKUN CBETOBOI.

Xon iyueid B coOuparoIei JimHs3e.

XoJ1 my4yer B pacCerBaroIIeH JIMH3E.

O N RN PRE

[TonydyeHue n300paKeHHI ¢ TOMOIIBIO JIMH3.

9. Ilpunnun aeicTBus Goroamnmnapara, MUKPOCKOTIA U TEJIECKOIIA.
10.Monens riaza.

11. PaznoxeHue Oeoro CBeTa B CIIEKTD.

12.TTony4yenue 6e0ro cBeTa MpH CI0KEHUU CBETa Pa3HBIX IIBETOB.

JlaGopaTopHble padoThI M ONBITHI

1. UccnenoBaHue 3aBUCMMOCTH YyIJia OTPAXKEHHsI CBETOBOTO Jy4a OT yrja MajaeHHsl.

2. 3ydyeHue xapakTepuCTUK U300pakeHUs IpeIMeTa B IIJIOCKOM 3epKajie.

3. UccnenoBanue 3aBUCUMOCTH yTJia MPETOMIICHHS CBETOBOTO JIyda OT yIJia MaJeHHs Ha TPaHUIIE «BO3TYX
—CTEKIIO.

4. TTony4yeHue n300paxeHHil ¢ TOMOIIbIO COOMPAIOIIEH TUH3bI

5. Omnpenenennie (HOKYCHOTO PacCCTOSHUS M ONTHYECKON CHIIBI O OMparoiel JTHH3BL.

6. OMBITHI TIO Pa3IoKEHHUIO OEJI0Tr0 CBETa B CIIEKTP.

7. ONBITH IO BOCTIPUATHIO I[BETA MPEAMETOB IIPU WX HAOTIOACHUH Yepe3 IBETOBbIE (PUITBTPHI.

Paszgen 5. KBantoBble iBJIeHHUA

OmnsiThl Pezepdopra u mnanerapHast Mosiens atoMa. Mojens atoma bopa. Micnyckanue u nornomieHue
cBeta aroMoM. KBaHThl. JInHEUaThie CIEKTPHI.
PagnoaktuBHOCTB. Anb(a, Oeta u rammansnydenus. CTpoeHne aroMHOTO Aapa. HykiionHas Moiens
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aTOMHOTrO sapa. M30Tomsl.
PannoaxTtuBHbIe peBpaiieHus. [lepuoa nosypacnana aTOMHBIX sI€Ep.
SnepHble peakyy. 3aKOHbI COXpPaHEHUS 3apsA0BOI0 U MacCCOBOTO YKCEN. DHEPIUs CBSI3U aTOMHBIX SIJIEP.
CBsi3b Macchl U 3Hepruu. Peakiuu cunresa u aenenus saep. Mcrounuku sueprun Cosnua u 38€31 (MC).
SAnepnast sHepreTuka. JlelicTBUs paIuOaKTUBHBIX U3JIy4eHUH Ha KuBble opranu3Mel (MC).

JdeMoHcTpauuu

1. Crekrtpsl U3i1ydyeHus U MOTJIOLIECHUS.

2. CrieKTpbl pa3InyHbIX T'a30B.

3. CriexTp BOAOpOA.

4. HabmoeHnue TpekoB B kamepe Buuibcona.

5. PaboTa cuéTunka HOHU3UPYIOMUX U3ITYYEHUH.

6. Perucrpanus u3mydeHus IpUpOIHBIX MUHEPAJIOB U TIPOJIYK TOB.

JlabopaTopHble padoThI U ONBITHI

1. HabnroeHue CrijIomHbIX ¥ IMHEHYAThIX CIIEKTPOB U3IIy4EHUS.

2. UccnemoBanue TPEKOB: U3MEPEHHE SHEPTUH YACTHIIBI TIO TOP MO3HOMY ITyTH (110 hoTOrpadusam).
3. U3mepenune paanoakTHBHOTO (hOHA.

IloBTOpHUTEILHO-00001IaK01IUIT MOYJIb

[ToBTOpHUTENBHO-0000IIAIOIINIT MOTYJb PEHA3HAYEH IS CHCTEMAaTH3alMKA U 0000IIEHHUS TIPEIMETHOTO
COJIep’KaHuUs U OTbITa EATEIILHOCTH, TPUOOPETEHHOTO MPHU U3YyUEHUH BCETo Kypca (PU3UKH, a TaKkxKe AJs
noaroToBku K OCHOBHOMY TOCYAapCTBEHHOMY 9K3aMEHY M0 (hM3HKE I 00YJarONIUXCsl, BRIOPABIINX 3TOT
y4eOHBIN MpEeMET.

[Ipu n3ydeHnn JTaHHOTO MOJTYJISI PEATH3YIOTCS U CUCTEMAaTH3UPYIOTCS BUIBI IEATEILHOCTH, HA OCHOBE
KOTOPBIX 00ECIIeYnBaCTCS TOCTHKEHHUE MPEIMETHBIX U METANPEAMETHBIX TIJIAHUPYEMBIX PE3YJIHTaTOB
00y4eHus1, GOPMHUPYETCS €CTECTBEHHO-HAayYHasi FPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJIOB UCCIICIOBAHMS
SIBJICHUH TIPUPOBI U TEXHUKH, OBJIAJICHUE YMCHUSAMHU OOBSICHATH (PU3UUYCCKUE SBIICHUS, TPUMECHSIS
MOJTy4YCHHBIC 3HAHUS, PEIIaTh 3a7a4i, B TOM YHCJIC KAUECTBEHHBIC U SKCIIEPUMEHTAJILHEIE.

[TpyuHIHUIIHATIEHO AESITEIBHOCTHBIN XapakTep NaHHOTO pa3jiena pealru3yeTcs 3a CYET TOTO, YTO YYaIIHecs
BBITIOJTHSIIOT 33/IaHUSI, B KOTOPBIX UM IIpejiaracTcs:

— Ha OCHOBC IIOJTYYCHHBIX 3HaHHUH paciio3HaBaTb U HAYYHO OOBACHATH (bHSquCKI/Ie SIBJICHUS B
OKPY)KaIOHICﬁ IpUupoac u MOBCEIHEBHOMU JKHU3HH,

— HCIIOJIb30BaTh HAYYHBIC MCTOAbI UCCIICAOBAHUA (1)I/ISI/I‘leCKI/IX HBHGHI/Iﬁ, B TOM YHMCJIC JIA IIPOBCPKU
THUIIOTE3 U IIOJTYUCHUA TCOPECTHUICCKUX BBIBOIOB;

— OOBACHATH HAayY4YHBIC OCHOBBI HanboJIee BaXKHBIX JIOCTHKEHU U COBPCMCHHBIX TeXHOHOFHﬁ,
HaIIpuUMEp, MPAKTUICCKOTO UCIIOJIB30BAHUA PA3JINIHBIX UCTOYHHUKOB SHEPI HAa OCHOBE 3aKOHaA IIpe-
BpalllCHUA U COXPAaHCHUA BCCX U3BCCTHBIX BUJOB DHCPTHUH.

Kaxczlas[ N3 TCM JaHHOTO pa3acjia BKIOYACT SKCIICPUMCHTAJILHOC UCCIICIOBAHNC 06061118.}01]_161"0
XapakTepa. Pazgen 3aBCpHIACTCA ITPOBCACHUCM JHArHOCTUYECKON U OIIEHOYHOM pa6OTBI 3a KypcC OCHOBHOH
IIKOJIBI.
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IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

Nzyuenne yuebnoro npeamera «dusnka» Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHus J0JIKHO
o0ecreynBaTh JOCTIKEHHUE CIETYIONINX JIMYHOCTHBIX, METAIIPEAMETHBIX U TPEAMETHBIX 00pa30BaTEIbHBIX
pE3yAbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI
Ilampuomuueckoe éocnumanue:
— IMpOSIBIIEHHE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOM (PU3NYECKON HAYKH;
— LIEHHOCTHOE OTHOILIEHUE K TOCTUKEHUSAM POCCUICKUX YUEHBIX (PU3UKOB.
I'paxcoanckoe u Oyxoeno-npascmeennoe 6ocnumanue:

— TI'OTOBHOCTb K aKTUBHOMY YYaCTHIO B 06CY)KI[€HI/II/I O6HICCTBCHHO -3HAYUMBIX 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 gocnumanue:

— BOCHPHUATHE ICTETUYECKUX KauecTB (PU3NUECKON HayKu: €€ TapMOHUYHOTO MMOCTPOEHHUSI, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH.

l[enuocmu HAYYHO20 NO3HAHUAX

— OCO3HaHHE [IEHHOCTH (U3NYECKON HayKH KaK MOIIIHOTO MHCTPYMEHTA MO3HaHUsI MUPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABIISIIONIEN KYJIbTYpPHI;

— pa3BUTHE HAYYHOH JIFOO03HATEIILHOCTH, HHTEpEca K UCCIIeI0BATENbCKON AeATEIbHOCTH.
Dopmuposanue Kyibmypot 300p068bs U IMOUUOHATLHO20 OJ1A2ONOAYHUA:

— OCO3HAaHUC ICHHOCTH 0€e3011acCHOTO 06pasa KM3HH B COBPEMCHHOM TEXHOJIOTHYECKOM MUPE,
Ba’>XHOCTH IIPpaBHJI 0e301macHoOro IMOBCACHUA HA TPAHCIIOPTE, HA JOPOrax, € 3JICKTPUICCKUM U TCILJIOBBIM
O60py,Z[OBaHI/IeM B JOMAIIHUX YCJIOBHUAX;

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

Tpyooeoe eocnumanue:

— AKTHUBHOC Y4aCTUC B PCUHICHUU IMPAKTUYCCKUX 3a1a1 (B paMKax CEMbHU, IIKOJIbI, I'OPO A4, Kpaﬂ)
TEXHOJIOTUUYECKOM M COIMAJIbHOM HaIIpaBJICHHOCTH, Tpe6y1011mx B TOM 4YHUCJIC U (1)I/I3I/I‘IGCKI/IX 3H8.HPII>1;

— HHTEepec K MPaKTUYECKOMY H3YYEHHUIO Mpodecchil, CBA3aHHBIX C (PU3UKOU.
JKonozuueckoe 6ocnumanue:

— OpHUCHTAUHA Ha IPUMCHCHUC CI)I/I3I/I‘ICCKI/IX 3HAHMU JJIs peuiceHusd 3a4a4 B o0actu oxpyxcaromeﬁ
CpCabl, INITAHUPOBAHUSA IOCTYIIKOB U OIICHKU X BO3MOXKHbBIX MOCJIEACTBUN IJI OKPY)KaIOL[Ieﬁ CpCabl,

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

— HOTpC6HOCTB BO B3aHMMOICHCTBUHU ITPU BBINTOJIHCHHUHA HCCIIeIOBaHUM U IIPOCKTOB (I)HSH‘-IGCKOﬁ
HaIpaBJICHHOCTHU, OTKPLITOCTDH OIIBITY U 3HAHUAM APYTHUX;

— IIOBBIIICHUC YPOBHHA CBOEH KOMIIETEHTHOCTH qepe3 MPAKTUYCCKYIO JACATCIBbHOCTD,
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— TOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHH, B TOM UuCIie (OPMYIUPOBATH UJICH, TIOHATHS,

TUTNOTE3bl 0 (PU3NYECKHX OOBEKTaX U SBICHUSIX;
— O0CO3HaHHE JePUIMTOB COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;
— IJIAHUPOBAHUE CBOETO PA3BUTHS B MPHOOPETEHNUN HOBBIX (DM3HUECKUX 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

YHI/IBepca.TIbHI)Ie No3HABATe/JbHbIE IeHCTBUS

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 SIBJICHUSAM |

— BBIABJIATH IPUYUHHO-CICACTBECHHBIC CBA3H ITPU U3YUYCHUN (1)I/ISI/I‘-IeCKI/IX SIBIICHUH 1 MponeccCoB;,
ACIaTh BBIBOABI C UCIIOJIB30BAHUEM JCAYKTUBHBIX U MHIYKTUBHBIX YMOSaKHIO‘leHPlﬁ, BBIJIBUT'aTb
THUITIOTE3bI O B3AMMOCBA34IX q)HSH‘IeCKI/IX BCJIIMYHH,

— CaMOCTOSITEIBLHO BBIOMPATh CIIOCO0 pelieHns yaeOHoH GrU3nvIecKoi 3a1aun (CpaBHEHUE HECKOJIbKUX
BapHaHTOB PEIICHHsI, BEIOOP HanOoJ1ee MOIXOIAIIET0 ¢ YIETOM CaMOCTOSATEIBHO BBIICTICHHBIX
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,

— OLICHHMBATb Ha IPUMCHUMOCTb U IOCTOBCPHOCTDH HH(bOpMaL[HIO, MOJIYYCHHYIO B XOI€ UCCIICAOBAHUA
WA OKCIICPUMCHTA,

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

— IIPOTHO3UPOBATH BO3MOKHOC JalIbHEHIIIee Pa3sBUTUC (1)H3H‘ICCKI/IX mponeccoB, a TaAKKC BbIABUT'ATb
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 (pU3nuecKoi 3a1auu;

— AHAJIM3UPOBATH, CUCTCMATHU3UPOBATE U UHTCPIIPETUPOBATDH I/IH(I)OpMaI_II/IIO PAa3JIMYHBIX BUIOB U (I)OpM
MMpEACTaBJICHUS,

— CaMOCTOSTENIHO BBIOMPATh ONTHUMAJIbHYIO (POPMY MpeACTaBIeHUS HHPOPMAIIUKN U WILTIOCTPUPOBATH
pelaemMble 3a/1a41 HECJIOKHBIMU CXEeMaMH, AMarpaMMaMu, HHOM rpaduKoi u X KOMOMHALIUSAMH.
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YHHBepca.]'ILHbIe KOMMYHUKATUBHBIC aelcTBUA

Obwenue:

— B X0Jie 00CY)XKJIeHHs y4eOHOTO MaTepuaa, pe3yJabTaToB JJadOpaTOpHBIX 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 MO3UILIMIA;

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

— TMYOJIMYHO MPENCTABIATH PE3yAbTATHI BHIIOJIHEHHOTO (PU3NYECKOTO OIBITA (IKCIIEPUMEHTA,

HCCTIEIOBAHUS, TIPOEKTA).
Coemecmnasn oesasmenbHOCHb (COMPYOHUUECMB0):

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

— TMPUHUMATH [EJIU COBMECTHOM JCSITEIHPHOCTH, OPTraHN30BBIBATh IEUCTBUS 10 €€ TOCTH)KCHHIO:
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.

YHuBepcaibHble peryJsiTUBHbIE 1eiiCTBUS

Camoopzanmauuﬂ:

— BBISIBJIATH TPOOJIEMBI B )KU3HEHHBIX U YICOHBIX CUTYALUSIX, TPEOYIONUX ISl pelIeHUs] (PU3NUECKUX
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 MMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh MpeiaraeMbie
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 (HETOCTUKEHNS) pe3yIbTaTOB AESTEIbHOCTH, 1aBaTh OLIEHKY
NPUOOPETEHHOMY 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 CI/ITyaI_[Plﬁ, YCTaHOBJICHHBIX OIJ_II/I60K,
BO3HHKIINX pr,Z[HOCTCI‘/’I;

— OLICHHUBATb COOTBCTCTBUEC PE3YyJibTaTa LICIIN U YCIIOBUAM.

3M014u0HaJleblﬁ UHmMeN1eKm:
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— 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.

HNPEIMETHBIE PE3YJIbTATHI

7 KJIIACC

ITpeameTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JOJLKHBI OTPaXaTh C(HOPMUPOBAHHOCTD y 00YUIAIOMIMXCS
YMCHHM:

— WCIIOJIb30BAaTh MOHATHUS: (PU3MUECKUE U XUMHUYECKHE SBJICHUS; HAOIIOICHHE, YKCTIEPIMEHT, MOJIEIb,
THIIOTE3a; SAMHULBI (PU3NYECKUX BEJTMYMH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUS BEIIECTBA
(TBEpHOE, XXUAKOE, Ta3000pa3HOE); MEXaHMYECKOE IBIKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE,
MPSIMOJIMHEIHOE), TPAeKTOPUSI, paBHOAECUCTBYIOMIAs cuJl, nedopmanus (yopyras, miacTuyeckas),
HEBECOMOCTb, COOOIIAIOLTUECS COCY/IBI;

— pasnuuaTh sBieHus (U y3us; TETUIOBOE ABMKEHUE YaCTHI] BEIIECTBA; PABHOMEPHOE JIBUKEHUE;
HEPAaBHOMEPHOE JIBKECHHE; MHEPLIMS; B3AMMO/ICHCTBHE TEIl; PABHOBECUE TBEPABIX TEJI C 3aKPEIUIEHHON
OCBIO BpallleHUs; TIepeada JaBaeHUs TBEPIBIMH TeJIaMHU, KUJIKOCTIMHU U Ta3aMu; aTMOChepHOe
JaBJICHUE; TUIaBaHKe TeJ; MPEeBPaIleHUs MEXaHUYECKON SHEPTHH) MO OMUCAHUIO UX XapaKTePHBIX
CBOMCTB M Ha OCHOBE OTIBITOB, AEMOHCTPUPYIOUIUX JJaHHOE (PU3NYECKOE SBIICHHE;

— pacro3HaBaTh NMPOSIBIIEHUE U3YYEHHBIX GU3NYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUpPE, B TOM YUCIe
(buznueckue sBJICHUS B IPUPOE: MPUMEPHI IBUKEHUSI C PA3IMYHBIMUA CKOPOCTSIMU B KUBOI U HEXXUBOU
MIPUPO/Ie; ACUCTBHUE CUJIbI TPEHUS B IPUPOJE U TEXHUKE; BIUSHUE aTMOC(EpPHOTo JaBiIeHUs Ha )KUBOU
OpraHu3M; IUIaBaHUe PbIO; phIYaru B TeJe YeJIOBEKa; IPHU STOM MEPEBOIUTH IPAKTHUUECKYIO 33a4y B
y4eOHYI0, BBIJICNIATH CYIIECTBEHHbIE CBOMCTBA/MPU3HAKH (PU3NUECKUX SBJICHUM;

— ONMCHIBATh U3yYCHHBIEC CBOICTBA TeN U (PU3NUECKUE SIBICHUS, UCTIONIb3Ys (PU3NUECKHIE BEINYMHBI
(macca, 00BbEM, IIIOTHOCTH BEIIECTBA, BPEMs, IyTh, CKOPOCTh, CPEIHAS CKOPOCTh, CHJIAa YIIPYTOCTH, CHJIa
TSKECTH, BEC TeJa, CUJIa TPeHHUs, JaBjieHue (TBEPIOTo Tena, KHUIKOCTH, ra3a), BhITAIKUBAIOLIAs CHIIA,
MexaHu4yeckas paboTa, MOIIHOCTb, IJIEYO CHIIbI, MOMEHT CHJIbI, KOO(PPHUIIMEHT MOJIE3HOTO ACUCTBUS
MEXaHHU3MOB, KHHETUYECKasl ¥ TIOTEHIMANIbHAS SHEPTHs); IPU OMMCAHUH MPABUIBHO TPAKTOBATh (HU3H -
YECKHUIl CMBICI HCTIOIb3YEMBIX BEIMUUH, MX 0003HAUYEHUS U €AMHULIBI (PU3NUECKUX BEIHUNH, HAXOIUTh
(bopMyIibl, CBS3BIBAIOIINE TAaHHYIO (DU3HUYECKYIO BETUUYUHY C IPYTUMH BEIMYMHAMHU, CTPOUTH IPaQUuKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEIUYMH;

— XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3NUECKUE SBIECHUS U MIPOLECCHI, UCTIOb3Ys MPaBUIIa CIIOKEHUS
cui1 (B/10JIb OJTHOM MpsiMOi), 3aKkoH ['yka, 3akoH [lackais, 3akoH Apxumena, paBUJIO paBHOBECHS
pblyara (6s10Ka), «30J0TO€ MPABUIIO» MEXAaHUKH, 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUH; IPH STOM
J1aBaTh CIIOBECHYIO (POPMYIHUPOBKY 3aKOHA U 3aMMCHIBATh €r0 MAaTEMaTUYECKOE BBIPAKEHHE;

— OOBSCHATH PU3NUECKUE SIBICHUS, MPOLIECCHl U CBOMCTBA TeJ, B TOM YHCIE U B KOHTEKCTE
CUTYyalMil IPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BbIABIATH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH
oOBbsicHeHuE U3 1—2 JTOTUYECKUX 1IaroB ¢ OMopoil Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NUYECKUX SIBIICHUH,
($U3NYECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

— peuiaTtb paCLIéTHLIC 3aga4u B 1—2 I[eP'ICTBI/IH, HCIIOJIb3Yyd 3aKOHBI U (I)OpMy.TIBI, CBA3bIBAOIINEC

(pnmqecmle BCJIMYMHBI: HA OCHOBC aHAJIM3a YCJIOBHU 3a4a4U 3allUChIBAThL KPATKOC YCJIOBUC, MO/~
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CTaBISATh (PU3UUECKUE BETMUMHBI B (POPMYIIBI U IPOBOIUTH PACUYEThI, HAXOAUTH CIIPABOYHBIC JaHHBIE,

HEOO0XOAMMBIE /7S peIlIeHUs 3a]]a4, OLICHUBATh PEATUICTUYHOCTD OJIYYEHHOU (PU3NYECKON BETUYNHBI;

— pacmno3HaBaTh NPOOIEMbl, KOTOPbIE MOKHO PELIUTh IPU OMOIIH (PU3HMUECKIX METOJ0B; B OMTUCAHUU
HCCIIEIOBAHUS BBLIEISITH IPOBEPSEMOE MIPEATION0KEHHUE (TUIIOTEZY), pa3jinyaTh U UHTEPIIPETUPOBATH
MIOJTyYCHHBIH Pe3yNbTaT, HAXOAUTH OUIMOKU B XOJIE OMBITA, JIENIATh BHIBOJIBI IO €0 PE3yiIbTaTaM;

— TIPOBOJMTH OIBITHI IO HAOIIOACHUIO (PU3NIECKUX SIBICHUHN WK (PU3NIECKUX CBONCTB TEI:
(hopMyITUPOBaTh MTPOBEPSAEMBIC TTPEIIOJIOKEHHUS, COOMPATh YCTAHOBKY M3 TIPEI0KEHHOTO 000pyI0Ba-

HUSI, 3aIACHIBATH XOJI OTIBITA ¥ (POPMYIHPOBATH BBIBOJIBI;

— BBIIIOJHATH IIPAMBIC USMCPCHUA paCCTOAHNUA, BDEMCHH, MACChI TCJIa, 06”béMa, CUJIBI 1 TEMIICPATYPhI
C MCIOJIb30BaHUEM aHAJIOTOBBIX U LHU(POBBIX MPUOOPOB; 3aMHUCHIBATh MMOKA3aHUs IPUOOPOB € YUETOM
3aJJaHHOM aOCOJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

— MPOBOAMTH UCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (PU3NUECKON BEIHUNHBI OT JIPYroi ¢
HCI0JIb30BAHMEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIYTH PaBHOMEPHO JABMIKYILErOCs Tela OT BpEMEHHU
JBUKEHMSI TeJa; CUJIbl TPEHMSI CKOJILKEHUS OT Beca Tella, KadecTBa 00pabOTKH MOBEPXHOCTEN Tl U
HE3aBUCHMOCTH CUJIbI TPEHUS OT ILIOIIAN COMPUKOCHOBEHMS TEIT; CUIIbI YIPYTOCTH OT Y/UIMHEHUS
MPYKUHBI; BHITAIKMBAIOIIEH CUIIBI OT 00BbEMA MOTPYKEHHOM YacTH Tejla U OT MJIOTHOCTHU KHUJIKOCTH, €€
HE3aBHCHMOCTH OT IUIOTHOCTH TeJla, OT IITyOMHBI, Ha KOTOPYIO MTOTPYKEHO TeJO; YCIOBUM TIaBaHUs
T€J, YCIOBUI paBHOBECHUS pblyara 1 OJI0KOB); y4acTBOBATh B IJIAHUPOBAHUH y4€OHOTO HCCIIE0BaHus,
coOuparh YCTaHOBKY M BBINOJIHITH U3MEPEHUS, CIe1ys MPENI0KEHHOMY TUIaHy, PUKCUPOBATH
pe3ybTaThl MOJYYEeHHON 3aBUCUMOCTH (PU3NYECKUX BEJTMUUH B BHJIE MPEATI0KEHHBIX TaOIUL U
rpauKoOB, J1eJ1aTh BHIBOJIBI IO PE3YJIbTATaM UCCIIEIOBAHUS;

— MPOBOAUTH KOCBEHHbIE U3MepeHUs (U3NUECKUX BeTMYHH (IUIOTHOCTD BEIIECTBA KUIKOCTH U
TBEPIOTO TEJNa; CHJIa TPEHUS CKOJIbKEHUS; IaBJICHHE BO3/IyXa; BHITAJIKUBAIOIIAs CHIIa, IEHCTBYIOMIAs Ha
MOTPYKEHHOE B KUAKOCTH TeN0; KO3()PUIIMEHT MOJIE3HOTO ACUCTBUS MPOCTHIX MEXaHU3MOB), CIIEAYS
MPeI0KEHHOM UHCTPYKIUU: IIPU BBIIOJHEHUHN U3MEPEHUN COOMPATh IKCIEPUMEHTATbHYIO YCTAHOBKY

Y BBIUUCIISATH 3HAUEHHUE UICKOMOUW BEJIMYKHBI,
— coOmI0aaTh NpaBuiia TEXHUKH 0€30IaCHOCTH MpH paboTe ¢ 1abopaTopHbIM 000PYIOBAHHUEM;

— yKa3bIBaTh MPUHIHUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETP, COOOIIAOIIUECS COCY/IbI, OAPOMETP, phIUar, MOIBUKHBIN U HETIOABIKHBIN 010K, Ha-

KJIOHHAas IIJIOCKOCTDb,

— XdpPaKTCPHU30BaATb IIPHUHIIUIIBI e cTBUS N3YYCHHBIX HpI/I60pOB N TCXHHUYCCKHUX yCTpOﬁCTB C OHOpOfI
Ha X OIMKMCaHUsA (B TOM 4HUCJIC. IIOAIIMUITHUKH, YCTpOﬁCTBO BOJOIIpOBOAA, FI/I,I[paBHI/I‘leCKI/Iﬁ Ipecc,
MAaHOMETP, BBICOTOMED, HOpIHHCBOfI HacocC, apeOMeTp), HCIIOJIB3YA 3HAHUS O CBOMCTBax (I)I/ISI/I‘ICCKI/IX
SIBIICHUI U HeO6XOI[I/IMLIe (I)I/I3I/I‘-ICCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTH;

— TIPUBOJUTH MIPUMEPHI / HAXOAUTh HHPOPMAITUIO O TIPUMEPAX MPAKTUICCKOTO HCIIOJIb30BaAHHMSI
(bU3NYeCKUX 3HAHUH B MOBCEIHEBHOMN YKU3HHU JIJIs 0OecTieueHus: 0€30acHOCTH IPU OOpaIlleHUH C
npubOpaMu U TEXHUYECKHUMHU YCTPOMCTBAMHU, COXPAHEHUS 3JI0POBbS U COOIIOACHUS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKPY)KAIOIIEH Cpee;

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

— HCIIOJIb30BAThH IIPHU BBIIIOJIHCHUN y‘-IC6HBIX 3aJaHui HAaYYHO-TIOIYJISIPHYIO JIMTCPATYPY (I)I/I3I/I‘ICCI(0I‘O
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COJIep’KaHus, CIIPaBOYHbIE MaTepUalbl, peCypchl ceTH VIHTepHET; BiIafieTh NpUEMaMH KOH -
CIIEKTUPOBAHUS TEKCTA, IpeoOpa3zoBaHus HH(GOPMAIH U3 OJJHON 3HAKOBOM CUCTEMBI B JAPYTYIO;

— Co31aBaThb CcOOCTBEHHBIE KpaTKUC IMMCbMCHHBIC U YCTHBIC COO6H_ICHI/I$I Ha OCHOBE 2—3 HCTOYHHUKOB
uHpopManuu GU3NIECKOTO COACPKAaHM, B TOM YUCIIE TTyOJIUYHO JIeJIaTh KPaTKUe COOOIICHUS O
pe3yibTaTax MMPOCKTOB UJIN y’-Ie6HbIX I/ICCJIGI[OBaHI/If/’I; IIpH 5TOM I'PaMOTHO HUCIIOJIL30BATh I/I3y‘-IeHHBII71
MOHATUIHBIN anmapar Kypca GU3UKH, COMTPOBOKAATH BHICTYIUICHUE TIPE3EHTALINCH;

— IIPU BBIIIOJHCHUHU y‘-I€6HBIX IMPOCKTOB 1 I/ICCJIGI[OBaHI/Iﬁ pacnpeacisiThb 00s3aHHOCTH B T'pymnic B
COOTBETCTBHH C IIOCTABJICHHBIMU 3aJJadyaMi, CJIICAUTH 3a BBIIIOJTHCHUEM IIJIaHA HGfICTBI/Iﬁ, aJICKBATHO
OLICHUBATh COOCTBEHHBIN BKJIaad B ACATCIIbHOCTD I'PYIIIbI; BRICTpaAUBATh KOMMYHUKATUBHOC

B3aHMOﬂ€ﬁCTBHC, Y4YUTBIBAsA MHCHUC OKPYIKAIOIIHX.

8 KIIACC

IIpenmeTHble pe3ynbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXaTh C(OOPMHUPOBAHHOCTD y O0yHaroIuXxcs
YMCHHM:

— HCIIOJIb30BaTh MOHATHS: Macca v pa3Mepbl MOJIEKYJI, TEIJIOBOE JBHKEHNUE aTOMOB M MOJIEKYIL,
arperaTtHble COCTOSIHUS BEUIECTBA, KPUCTAIIINYECKHE U aMOp(HbIe TeJa, HaChIIEHHBIH U HEHACHI -
LIEHHBIN Nap, BIAXHOCTh BO3yXa; TEMIEpAaTypa, BHYTPEHHSS SHEPIUs, TEIJIOBOW IBUTATENb;
AJIEMEHTAPHBIN ANEKTPUUECKUH 3apsifl, IEKTPUUECKOE MOJIE, IPOBOJHUKHU U TUAIEKTPUKH, TOCTOSHHBIN

SHGKTPHLIGCKI/II\/’I TOK, MArHUTHOC€ ITOJIC;

— pasnuuaTh siBJICHHS (TEIJIOBOE paclIupeHue/ckaTre, Terionepeaada, TeioBOe paBHOBECHE,
CMauyuBaHKe, KaMUISIPHBIC SIBICHUS, NCTIApEHHE, KOHICHCAITUS, IIJIaBJICHHIE, KPUCTAILTU3AIIHS
(oTBepeBaHmE), KUIIEHUE, TEIUIONEpenadya (TeTIONPOBOTHOCTh, KOHBEKIIHS, H3ITYYCHHE); SJICKTPU3AITUS
TeJ, B3aUMOJICHCTBHE 3apsI0B, ACHCTBUS JICKTPUUECKOTO TOKA, KOPOTKOE 3aMBbIKAHNE, B3aNMOICHCTBHUE
MarHMTOB, JACHCTBUE MArHUTHOTO TOJISI HA IPOBOJHHUK C TOKOM, 3JIEKTPOMAarHATHAsI MHAYKITHS ) 1O OTIH -
CaHHIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTBITOB, JIEMOHCTPUPYIOIIUX TAHHOE (PHU3UIECKOE

SIBJICHHUC,

— pacro3HaBaTh NMPOSIBIIEHUE U3YYEHHBIX (U3UUYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUPE, B TOM YUCIe
¢dbuznyeckue SBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSHXKEHUE U KaWLISIPHBIC SIBJICHUS B IPUPO/IE,
KpUCTAILJIBI B IIpUpoae, n3nyuenue CoiHIla, 3aMep3anue BoJ0EMOB, MOpCKUe Opu3bl, 00pa3oBaHue
POCBI, TYMaHa, UHes, CHEera; JIEKTPUUECKHE SIBJICHUS B aTMOc(depe, SJeKTPUUYECTBO KUBBIX OPTaHU3MOB;
MarHuTHOE MoJje 3eMi, Apei¢ Mmoo CoB, poJib MATHUTHOTO TOJS 71 KU3HU Ha 3eMIie, MOJISIPHOE CH -
SIHUE; TIPH 3TOM MEPEBOIUTH MPAKTUUECKYIO 3a7]auy B YUeOHYI0, BBIJICJATh CYILIECTBEHHBIE
CBOMCTBa/MpU3HAKN (PUZNUECKHUX SBICHUII;

— OIIMCBbIBATh U3YYCHHBIC CBOMCTBA Tel U (1)I/I31/I‘IGCKI/IG SIBJICHU S, UCIIOJIb3Y:1 (1)I/I3I/IIIGCKI/I€ BCJINYHHBI
(TeMnepaTypa, BHYTPCHHAA SHCPIUA, KOJIMYCCTBO TCIUIOTHI, YACIbHAA TEIUIOEMKOCTD BCIICCTBA,
YACIbHAas TEIJIOTA IIABJICHUS, YACIIbHAA TCIJIOTA napoo6pasoBaHI/m, YACIbHAA TCIJIOTA CTOPAHUA
TOIIJIMBA, KOBCI)CI)I/II_II/IeHT MOJIE3HOTO JCMCTBHUS TEIIOBOM MalllruHbI, OTHOCUTCJIbHASA BJIA)KHOCTH BO3/yXa,
SHGKTpI/ILIeCKI/Iﬁ 3apsan, Cujia TOKa, SJICKTPUICCKOC HAIIPSAKCHUEC, COIIPOTUBJICHUE ITPOBOJHNKA, YACIIBHOC
COIIPOTUBJICHHUEC BCIICCTBA, pa60Ta " MOIITHOCTB 3JICKTPUUICCKOTO TOKa); IIpH OITMCaHUU ITPABUIIBHO
TPAaKTOBATb (I)I/I3I/I‘ICCKHI>'I CMBICJI UCTTIOJIB3YCMBIX BCJINYHH, 0003HaYCHHS U CANHUIIBI (I)I/I3I/I‘-ICCKI/IX
BCJIIMYMH, HAXOJHUTb (I)OpMy.HBI, CBA3BIBAIOIIUC NAHHYIO (I)I/I3I/I‘-ICCKyIO BCJIMYHHY C APYTUMHU BCIIMUNHAMU,
CTPOUTDH Fpa(pI/IKI/I HU3YUYCHHBIX 3aBUCHMOCTEN (bI/IBI/I‘-ICCKI/IX BCJIIMYMH,

— XapaKTepHu30BaTb CBOMCTBA TCII, (I)I/ISI/I‘-IGCKI/IC SABJICHUS U ITPOLCCChI, NUCTI0JIb3YSI OCHOBHLIC

IIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH CTPOEHHUS BEILIECTBA, IIPUHIIUII CYIIEPIIO3ULIMHU T0JIEH

507



(Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMsI 3apsaa, 3akoH OMa 1j1s ydacTKa Lemnu, 3akoH Jxoyis -
JleHna, 3aKOH COXpaHEHUs YPHEPTUH; IPH STOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIHCHIBATH
€ro MaTEMAaTUYECKOE BBIPAKEHUE;

— OOBSCHATH (PU3UUECKUE MPOLIECCH  CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYalui
MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABISATH IPUUNHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH 00BsIC-
HeHue U3 | - 2 IOTHYeCKUX 1IaroB ¢ ornopoit Ha 1 - 2 M3y4eHHBIX CBOMCTBA (PU3NYECKUX SBIICHHM,
(U3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTE; pelaTh pacuEéTHbIC 3a0a4M B 2 - 3 NeMCTBUS, HCIIONB3YS
3aKOHBI U (JOPMYJIBI, CBSI3BIBAIOIINE (PH3UUECKUE BETMUMHBI: HA OCHOBE aHAIM3a yCIOBHS 339l
3aMMChIBaTh KPAaTKOE YCIOBUE, BBISABIATH HEOCTATOK JAHHBIX Ul PEILIEHUS 3a7auu, BBIOUPATh 3aKOHbI
1 GopMyITbl, HEOOXOAUMBIE ISl €€ PEeIIeHHs, TIPOBOJUTH PACYETHI U CPABHUBATH MOJYYCHHOE 3HAUCHUE

(1)I/I3I/I‘-I€CKOI‘/’I BCJINYMHBI C U3BECTHBIMU JaHHBIMU,

— pacio3HaBaThb HpO6J'I€MI)I, KOTOPBIC MOKHO PCIIUTH P IMMOMOIITN (1)I/ISI/I‘I€CKI/IX MCTOOOB; UCIIOJIL3YA
OIMMCAaHUC UCCIICAOBAHMS, BEIACTIATE NPOBEPACMOC ITPCAIIOJIOKCHUC, OLICHUBATL MPABUJIIBHOCTDL IMMOPSAAKA
IMPOBCACHUA UCCIICAOBaHMs, 1CJ1aTh BbIBOIbI;

— MPOBOAMTH OMBITHI 110 HAOIIOAECHUIO (PU3NUECKUX SBIECHUIN UM PU3NUYECKUX CBONCTB Tell
(KanmuIUIsIpHBIC SIBJICHUS, 3aBUCUMOCTH JIaBJICHUSI BO3AyXa OT €ro 00BhEMa, TeMIepaTyphl; CKOPOCTH MPO-
1lecca OCThIBaHUS/HArpeBaHUs MPU U3TYYEHUHN OT IBETA U3TyUYaIOel/TTOTI0NA0IeH TTOBEPXHOCTH;
CKOPOCTBH UCITApCHUA BOABI OT TEMIICPATYPHI ) KUJAKOCTHU U IJIOIIAaaN eé MMOBECPXHOCTH, DJICKTPpU3ALHA TEJT
n B3aI/IMOﬂeI\/’ICTBI/Ie SJICKTPUYCCKHX 3apsAa0B, B3aI/IMO)IeI>’ICTBPIe MOCTOAHHBIX MAarHuTOB, BU3yaIn3alusd
MAarHUTHBIX HOJIEH ITOCTOSHHBIX MarHuToOB, )Iel\/IICTBI/ISI MarduMTHOTO IIOJISI Ha MPOBOJAHHUK C TOKOM,
CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA AIEKTPOABUraTellsl MOCTOSIHHOTO TOKa): (OopMYyIUpPOBAThH
MIpOBEpsieMbI€ MPEAINOI0KEHUs], COOMPATh YCTAHOBKY U3 MPEI0AKEHHOTO 000PYI0BaHUS; OMIUCHIBAThH
XOJ1 OTbITa U (GOPMYIUPOBATh BHIBObI;

— BBINOJHATH MPAMbIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIBHOM BIaKHOCTH BO3/yXa, CHUJIbI TOKA,
HaMpPsHKEHUS ¢ UCTIOJIB30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATYUKOB (PU3MUYECKUX BEIMYHH; CPABHUBATH
pe3yNbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCOMIOTHON MOTPEUTHOCTH;

— IIPOBOJUTH UCCICIOBAHNE 3aBUCUMOCTHU O,Z[HOﬁ (bPI3I/I‘IeCKOI>'I BCJIIMYHUHBI OT ,I[perfI C
HCII0JIb30BAHHUEM IIPAMBIX I/ISMepeHI/Iﬁ (3aBI/ICI/IMOCTB COIMPOTHUBJICHUS IIPOBOJHHKA OT €0 JJINUHEI,
ImIomaau MmornepeyHoro CCUCHUA 1 yaACJIbHOT'O COIIPOTHUBIICHUA BEIICCTBA ITPOBOJHKKA, CUJIBI TOKA,
HAYHIETO YCPEe3 MPOBOAHUK, OT HAIIPAKCHHUA HA IPOBOAHUKE,; HCCIICAOBAHUC ITOCIICAOBATCIIBHOTO U I1a-
PaAICIBbHOIO COCI[I/IHCHI/Iﬁ HpOBO,I[HI/IKOB)Z IJIaHUPOBATb UCCIJICIOBAHUC, CO6I/IpaTB YCTaHOBKY U
BBIIIOJIHATE U3MCPCHUS, CIICAYA NMTPCATIOKCHHOMY IJIaHY, (bHKCHpOBaTB PE3YJIbTAThI HOHy‘lGHHOﬁ
3aBUCHMMOCTH B BUJIC Ta6J'II/II_[ n Fpa(1)I/IKOB, ACJIaTh BBIBOABI 110 PE3YJIbTaTaM HCCICAOBAHN,

— IIPOBOJUTDb KOCBCHHLIC U3MCPCHUA (I)I/ISI/I‘IGCKI/IX BCIINYNH (y,ueana;I TEIIOEMKOCTh BCIICCTBA,
COIIPOTUBJICHUEC ITPOBOJIHUKA, pa60Ta " MOIITHOCTB 3JICKTPHUYICCKOT'O TOKa)I IJIaHWPOBATb U3MEPCHUA,
CO6I/IpaTB SKCIICPUMCHTAJIbHYO YCTAHOBKY, CIICAYS npezmoxceHHoﬁ HHCTPYKIUH, U BBIYUCIIATH
3HAYCHUEC BCIINYUHDBI,

— co0uoaTh MpaBUiia TEXHUKU 0€30MacHOCTH MpH pabdoTe ¢ 1abopaToOpHEIM 000pYAOBaHUEM;

— XapaKTCpU30BaTb HPUHIHIILI JIenCcTBUA N3YYCHHBIX HpI/I60pOB N TCXHHUYCCKHUX YCTPOﬁCTB C 01'[0p0171
Ha UX OIIMCaHHA (B TOM YHUCJIC: CUCTEMA OTOIUICHUA JOMOB, THTPOMETDP, ITapOBast Typ6I/IHa, aMIiepmMceTp,
BOJIbTMCTD, CUETUYHK BHCKTqueCKOﬁ SHEPIruu, 3JICKTPOOCBECTUTCIILHLIC HpI/I60pBI, HarpeBaTCJIbHBIC
3JICKTpOHpH60pBI (HpI/IMepBI), QJICKTPUYCCKUC MTPCAOXPAHUTCIIN, SJICKTPOMATHUT, SJICKTPOABUTATCIIb
IIOCTOAHHOI'O TOKa), HCIOJIB3Yyd 3HAHUA O CBOMCTBaxX (1)I/I3I/I‘-IGCKI/IX SIBIICHUHU U HCO6XOI[I/IMBIC
(I)I/ISI/I‘ICCKI/Ie 3aKOHOMCPHOCTH;,
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— PAacIO3HABATH MIPOCThIE TEXHUYECKUE YCTPONUCTBA U U3MEPUTEIIbHBIE IPUOOPHI 10 CXEMaM U
CXEMaTHU4HbIM PUCYHKaM (’KMJIKOCTHBI TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATEID
BHYTPEHHETO CrOPaHHUsl, JIEKTPOCKOIL, PEOCTAT); COCTABIIATH CXEMBI JIEKTPUUECKUX LIETIEH C
MOCIIEI0BATEIbHBIM U NAPaJLICIIbHBIM COEAMHEHUEM IEMEHTOB, pa3inyas yCJIOBHbIE 0003HAUYECHUS

QJICMCHTOB 3JICKTPUUYCCKUX I.[CHCI\/JI;

— TIPUBOJUTH MIPUMEPHI/HAXOIUTh HH(OPMAIIHIO O PUMEPAX MPAKTUIECKOTO MCIIOIb30BAHUS
(U3HYECKUX 3HAHMI B TIOBCETHEBHOM JKMU3HHU I 0OecTieueHuUs1 0€30MMacHOCTH P 00paIIeHuH ¢ puodo-
pamMu ¥ TEXHHYECKUMHU YCTPOMCTBAMU, COXPAHCHHS 3JI0POBbsI M COOTIOACHUS HOPM SKOJIOTHYECKOTO

MOBEJICHUS B OKPYXAIOIIEH CPEAE;

— OCYILECTBIATh MOUCK MHPOpMaAUK PU3NYECKOTO cojiepxKaHus B ceTu VIHTepHeT, Ha OCHOBE
UMEIOLIUXCS 3HAHUM U TIyTEM CpaBHEHUS JOTIOJIHUTENBHBIX HCTOUHUKOB BBIAETATH HHPOPMAIIHIO,

KOTOpasi SIBJSIE€TCS MPOTUBOPEUNBOM WIIM MOKET ObITh HEIOCTOBEPHOM;

— HCIOJIb30BATh IIPU BHINIOJHEHUH YUEOHBIX 33JaHUN HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy (HPHU3HMUEcKOro
COJIepKaHus, CIIPaBOYHbIE MaTepHUalbl, pecypchl ceTu VHTepHeT; BIaaeTh NpuéMamMu
KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus HHYOPMAIMK U3 OJTHOM 3HAKOBOM CHCTEMBI B APYTYIO;

— Co03/aBaTh COOCTBEHHbIE MMCbMEHHBIE U KpaTKUE YCTHBIE COOOIeHHS, 0000111ast nHGOpMaIUIO U3
HECKOJIbKUX HCTOYHUKOB (PU3NYECKOTO COJAECPIKAHHUS, B TOM YKCIIe MyOIMYHO MPEACTABISATh PE3YJIbTAThI
MIPOEKTHOM WJIM UCCIIE0BATENbCKOM I€ATEIbHOCTH; TIPU TOM I'PaMOTHO UCHOJIb30BaTh U3yYEHHBIN

MOHATHIHBIN anmapaT Kypca (U3UKH, COTPOBOXKAATH BHICTYIUICHHUE MTpe3eHTaIlNeH;

— TIPH BBITIOJIHEHUH Y4€OHBIX TIPOEKTOB U UCCIeI0BaHUM (PU3NYECKUX IPOLIECCOB PACIPENENSTh
00513aHHOCTH B TPYIIE B COOTBETCTBUH C MMOCTABJIEHHBIMH 3a/1a4aMH, CIEIUTh 32 BHIMOJIHEHUEM IIJIaHa
NeUCTBUI U KOPPEKTUPOBAThH €0, aJIeKBATHO OLIEHUBATh COOCTBEHHBIN BKJIA/ B IEATEIBHOCTh IPYIIIHI;
BBICTPaNBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, TPOSBIISAsL TOTOBHOCTh pa3peiiaTth KOH(QIUKTHI.

9 KJIACC

[IpenmeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JIOJLKHBI OTpakaTh C(HOPMUPOBAHHOCTh Y OOyUaIOIINXCS
YMEHUU:

— HCIIOJIB30BaTh IOHATHA: CUCTCEMA OTCLIéTa, MaTc€pualibHas TO4YKa, TPACKTOpUA, OTHOCUTCIbHOCTD
MCXaHUYCCKOI'O JBUXXCHUA, ,I[e(l)OpMaI_II/IH (YHPYFaH, HJIaCTI/I‘ICCKaH), TPCHUC, HCHTPOCTPEMHUTCIILHOC
YCKOPEHUEC, HEBECOMOCTD U NICPETPY3KU; HCHTP TAKCCTHU, a0COJIFOTHO TBépI[OC TCJIO, HCHTP TAKECTH
TBépI[OFO TCJla, PaABHOBCCHEC, MCXAaHNYCCKHUC KoJIe0aHHs U BOJIHBI, 3BYK, I/IH(bpaSBYK " YJIIbTPA3BYK;
QJICKTPOMArdUTHBLIC BOJIHBI, IIKaJIad 3JICKTPOMArHUTHBIX BOJIH, CBCT, 6J'II/130py1(OCTB " JaJIbHO30PKOCTD,
CIICKTPbI UCITYCKAHU U MOTTIOIICHU anb(ba, berau raMmMa-usIydeHusd, U30TOIIbI, AACPHAA SHCPICTUKA,

— pasin4yaThb ABJICHHUA (paBHOMCpHOC U HCPAaBHOMCPHOC HpHMOJ’IHHCfIHOC JABHIKCHUC,
PaBHOYCKOPCHHOC HpHMOHHHeﬁHOG JABHIXXCHHC, CBO6OI[HOC MaacHue T€J, paBHOMEPHOC ABHUKCHUC T10
OKPY’XHOCTH, B3aHUMOJCHCTBHE TCJI, pCAKTUBHOC OIBUXKCHUC, KoJiebaTeaIbHOe JABMOKCHHUC (3aTyxa10Lu1/Ie n
BbBIHYXXICHHBIC KOJ'IC6aHI/I$I), PE30HAHC, BOJTHOBOC ABUXKCHUC, OTPAKCHUEC 3BYKa, HpHMOHHHeﬁHOG
pacnpoCTpaHCHUEC, OTPAKCHUC U IIPCIIOMJICHUC CBETA, IIOJIHOC BHYTPCHHCE OTPAXKCHUC CBCTA,
Pa3JI0KCHUC Oenoro ceera B CIICKTP U CIIOKCHUC CIICKTPAJIbHBIX IBCTOB, AUCIICPCUA CBCTA,
C€CTCCTBCHHAs PaANOAKTUBHOCTh, BOSBHUKHOBCHHUC JIMHENYaToro CIICKTpa I/I3J'Iy‘ICHI/I$I) 10 OIMMCAaHHUIO UX
XapaKTCPHBIX CBOMCTB U Ha OCHOBE OIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘ICCKOC SIBJICHUC,

— pacio3HaBaTh IMPOABJIICHUC U3YYCHHBIX (l)I/I3I/I‘-IeCKI/IX SIBIICHUI B OKpYyKarouem MUpe (B TOM 4YHUCJIC

(I)I/ISI/I‘ICCKI/IG SABJICHHA B IIPUPOJAC: NPUIIMBBI U OTJIIUBBI, IBUKCHHUC TIJIAHCT CoaHeyHOM CHUCTCMBI,
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PEaKTUBHOE JIBUKCHUE JKUBBIX OPraHU3MOB, BOCIIPUATUE 3BYKOB )KMBOTHBIMHU, 3€MIIETPSCEHHUE,
celicMUYecKre BOJIHBI, IlyHAMH, 3XO0, [IBETA TeJl, ONTUYECKHE SBJICHUS B IPUPOIE, ONOJIOrHYECKOe
JeWCTBUE BUIUMOTO, YIBTPa(hHOJIETOBOTO M PEHTT€HOBCKOTO U3ITy4YEHH; €CTECTBEHHBIN
panmoaKTUBHBIA (POH, KOCMHYECKHE JTy4H, PaAHNOAKTUBHOE H3ITyYeHHE IPUPOIHBIX MUHEPAJIOB;
NeMCTBYUE PaIOAKTUBHBIX U3YYEHUH HA OPraHu3M YEJIOBEKa), IPU 3TOM I1€PEBOIUTH IPAKTUYECKYIO
3aady B yueOHYIO, BBICIATDH CYIIECTBEHHBIE CBOMCTBA/IPU3HAKN (DM3HUYECKUX SBICHUMH;

— OIMCHIBATh U3YYECHHBIC CBOWCTBA TeJ U (PU3UUECKUE SIBICHUS, UCTIOIB3Ys (PU3NICCKUE BEIINIHHEI
(cpenHsist © MTHOBEHHAsI CKOPOCTh TeJla IPU HEPABHOMEPHOM JBM)KEHUHU, YCKOPEHHE, IEPEMELICHHE,
IIyTh, YTJI0BAasi CKOPOCTb, CUJIAa TPEHHUS, CUJIA YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOIHOTO
NaJeHUs], BEC TEJIa, UMIYJIbC T€Jla, UMITYJIbC CHJIbI, MEXaHUYECKas paboTa U MOIIHOCTh, TOTEHIAIbHAS
SHEPTHsl TeJla, HOJHATOrO HaJl TOBEPXHOCTBIO 3€MIIM, IOTEHIIMAIIbHAS SHEPTHS CKATON IIPYKUHBI,
KMHETHUYECKasi HEPIUsl, M0JIHAs MeXaHu4ecKasi SHEepIus, IepHo/l U YacToTa KoJieOaHU, JUIMHA BOJIHBI,
IPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETA, IOKA3aTeJNb MIPEIOMIIEHUS CPE/Ibl); IPU OMMCAHUU
MIPaBUJIBHO TPAKTOBATh (GU3NUYECKUIN CMBICI UCIIOJIb3yEMbIX BEIHUNH, 0003HAYECHUS U €JMHUIIbI
(u3NYECKUX BETMYMH, HAXOIUTh (OPMYIIbI, CBA3BIBAIOLINE TaHHYIO PU3NYECKYIO BETUUUHY C IPYTUMHU

BCIMYNHAMH, CTPOUTH rpa(i)mm HN3YUCHHBIX 3aBHUCUMOCTEH (1)I/ISI/I‘IeCKI/IX BCJIIMYHMH,

— XapaKTepHU30BaTh CBOMCTBA Tell, (PU3UIECKUE SIBJICHUS U MPOIIECCHI, UCIIOIB3Yys 3aKOH COXPaHEHUS
SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHMUSI, PUHITUTI CYITEPITO3UITUN CHJI, TPUHITUTI OTHOCUTEITLHOCTH
lanunes, 3akorsl HpI0TOHA, 3aKOH COXpaHEHUSI UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEJIOMJICHUS CBETA,
3aKOHBI COXPaHEHHUsI 3aPS0BOTO M MACCOBOTO YMCEI MPHU SICPHBIX PEAKIIUSX; TIPH 3TOM J1aBaTh
CIIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aIIUCHIBATh €T0 MAaTEMATUYECKOE BhIPAKEHUE;

— 00BACHATH (U3NYECKUE TPOIECCH M CBOWCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTYaIUil
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BISABIATH IPUUNHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH O0bsIC-
HEHHE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOPOi Ha 2—3 M3YYCHHBIX CBOMCTBA (PM3NUYECKUX SIBJICHUM,
(bu3nYeCcCKuX 3aKOHOB UM 3aKOHOMEPHOCTEH;

— pemaTh pacy€THbIE 337a4u (OMUpPAIOIIKECcs HA CUCTEMY U3 2— 3 ypaBHEHMUI), UCTIOJIb3Ys 3aKOHBI U
(dbopMyIibl, cBsI3bIBatOIINE (PU3HMUECKHUE BETUUYUHBI: HA OCHOBE aHajIM3a YCJIOBHS 3a/1a4M 3aHChIBAThH
KpaTKO€ YCIIOBUE, BBISBJISTh HEJOCTAIOLIUE U U30BITOUHBIE JaHHBIE, BBIOUPATh 3aKOHBI U (POPMYIIBI,
HE0OXO0IUMBIE JUI PEIICHHUs, TPOBOJINUThH PACYETHI U OLIEHUBATH PEATUCTUYHOCTH OTYy4YEHHOTO
3HaueHUs (PU3UYECKOI BEIMYUHBI;

— PpacClioO3HaBaTb HpO6J’I€MLI, KOTOPBIC MOXKHO PCLIUTDH IIPpHU IMTOMOIIH (1)I/ISI/I‘IGCKI/IX MCTOHOB; UCIIOJIB3Ys
OIIKMCAHUC UCCIICAOBAHUSA, BBIACIIATH IIPOBCPACMOC IIPCAIIOJIOKCHUEC, OLICHHUBATDL ITPABUJIbHOCTD IIOPAIKA
MPOBCACHUA UCCIICAO0OBAaHNA, ACIATh BBIBOAbL, UHTCPIIPECTUPOBATH PE3YJIbTAThI Ha6J'IIOI[eHHI>i U OIIBITOB,

— TPOBOJUTH OIBITHI 110 HAOIIOJACHUIO (PU3NYECKUX SIBIICHUHN WK (PU3NYECKUX CBOMCTB Tel (M3ydeHue
BTOpOTo 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHUs SHEPTUH; 3aBUCUMOCTD Meprojia KojJeOaHHi
MPYKUHHOTO MasiTHUKA OT Macchl Ipy3a M KECTKOCTH MPYKHUHBI U HE3aBUCUMOCTb OT aMIUIUTYIbI
MaJbIX KOJIeOaHUH; MPSMOJIMHEHHOE pPacIpOCTpaHEHUE CBETa, pas3JioKeHUe Oenoro caeTa B
CIIEKTP; U3yUEeHHE CBOMCTB N300paKeHMs B IJIOCKOM 3€pKajie U CBOMCTB M300pakeHus MpeMeTa B
coOuparorieit 1MH3e; HaOMI0IeHHE CIUIOIIHBIX M IMHEHYAThIX CIIEKTPOB U3IYUYEHHs): CAMOCTOATEIBHO
coOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000PYAOBaHUS; OMUCHIBATH XO/1 OIBITA U €TO
pe3ynbTaThl, (GOPMYIUPOBATH BHIBOIBI;

— TMPOBOJUTH IPU HEOOXOIUMOCTH CEPUIO MPSIMBIX H3MEPEHUIA, OTIpeIeNisis CpeHee 3HaueHUe
u3MepsieMoil BennuuHbl (PoKycHOE paccTosiHUE coOMparoleil TMH3bI); 000CHOBBIBATH BEIOOD criocoda
M3MEPEHUS/U3MEPUTEIBHOTO TPUO0pa;
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— TIPOBOJMTH UCCIEIOBAHUE 3aBUCUMOCTEH (PM3MUECKUX BEJIMYHMH C UCTIOJIb30BAaHUEM MPSIMBIX
M3MEpEHUH (3aBUCUMOCTD YT OT BPEMEHH TPH PaBHOYCKOPEHHOM JBM)KEHUU 03 HayaJIbHOM CKO -
pocTH; meproa KoeOaHuii MaTeMaTHYECKOTO MAsITHUKA OT JUIMHBI HUTH; 3aBUCIMOCTH yTJia
OTpa)KEHMsI CBETa OT yIJIa MAaJECHUs U yIJIa IPEJIOMIICHUS OT yIja MaJeHus): INIaHUPOBATh UCCIEO -
BaHUE, CAMOCTOSATEIBHO COOMPATH YCTAaHOBKY, (PUKCUPOBATH PE3YNIbTAThl MOJYYEHHOHN 3aBHCUMOCTH
(bU3nYeCKUX BETMYUH B BUJE TAOIHII ¥ rpaUKOB, J€TaTh BEIBOIBI IO PE3yIbTaTaM HCCICIOBAHMUS;

— TIPOBOJMTH KOCBEHHBIC U3MEPEHUS (PH3NUECKUX BEIMYHMH (CPEIHSIS CKOPOCTh M YCKOPEHHE Tella MPU
PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHUE CBOOOHOTO MAJICHHUS, )KECTKOCTD MPYKUHBI, KOAPPHUIIUEHT
TPEHUSI CKOJIbKEHUS, MEXaHH4UecKast paboTa U MOIIHOCTh, YaCTOTa U IEPUO]I KOJIeOaHU
MaTeMaTHYECKOI0 U MPYKUHHOTO MasiTHUKOB, ONITHUECKAsl CUJIa COOMPAIOLIEH JIMH3bI, paliOaKTUBHBIN
($oH): MIaHUPOBATh U3MEPEHHUS; COOUPATh SKCIIEPUMEHTAIIBHYIO YCTAHOBKY U BBINOJIHATH U3MEPEHUS,
cienys MpeAIOKEHHON MHCTPYKLIMN; BBIYUCIIATh 3HAYEHNE BEJIMUYMHBI U AHAJIU3UPOBATH ITOTYyYCHHBIE

pe3yAbTATHI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUN;
— co0m0aTh NpaBuia TEXHUKH 0€30IaCHOCTH MpH paboTe ¢ 1abopaTopHbIM 000PYIOBaHHUEM;

— pasnuyaTh OCHOBHBIC MMPU3HAKY U3YYCHHBIX (DM3UYECKUX MOJIEIICH: MaTepuaibHas TOUKa,
a0COJIIOTHO TBEPOE TEJ0, TOUCYHBIM NCTOYHHUK CBETA, Iy, TOHKAs JIMH3a, TUTAaHETapHAast MOJIENIb aTOMa,
HYKJIOHHasi MOJIEJIb @aTOMHOTO SI/Ipa;

— XapakTepHu30BaTh MPUHIUIBI JEHCTBUS U3yYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOICTB C ONOPOi
Ha UX OIMMUCaHUusA (B TOM YHUCJIE: CIIMAOMETP, JATUHUKHU IMOJIOKCHUSA, paCCTOSIHUA U YCKOPCHUA, PAKETA,
9X0JIOT, OYKH, IEPUCKOT, (PoTOANmapar, ONTHIECKUE CBETOBO/IbI, CIIEKTPOCKOII, JI03UMETP, KaMepa
Buiibcona), uCnoib3ys 3HAHUS O CBOMCTBAX (PM3MUYECKUX SBJICHUM U HEOOXOAUMBIC (PU3UUECKUE
3aKOHOMEPHOCTH;

— HCIOJIb30BATh CXEMbI  CXeMAaTUYHbIE PUCYHKU U3YUYEHHBIX TEXHUYECKUX YCTPOICTB,
M3MEPUTENBHBIX TPHUOOPOB M TEXHOJOTHYECKUX MPOLIECCOB MPH PEIICHUH Y4eOHO-TIPAaKTUYECKUX 33/1a4;
ONTUYECKUE CXEMBI JUIsl TIOCTPOCHHS U300pa)KEHU B IJIOCKOM 3epKajie U coOUparoiiei TuH3e;

— MPUBOJUTH MPUMEPHI/HAXOJUTh HH(POPMALIMIO O TIPUMEpax MPaKTUYECKOTO UCTIOIb30BaHUS
(bu3nyecKux 3HaHUI B TOBCEIHEBHOM JKM3HHU U1 o0ecrieueHus: 6e30MacHOCTH P 00palleHuu ¢ npudo-
pamMu ¥ TEXHUYECKUMHU YCTPOICTBaAMU, COXpaHEHHUsI 3J0POBbs U COOIIOACHHSI HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPY)KAIOILEH cpelie;

— OCYLICCTBJIATH IIOHUCK I/IH(1)OpMaI_II/II/I (1)I/ISI/I‘IGCKOI"O COACPIKAHUA B CCTU HHTepHCT, CaMOCTOATCIBHO
q)OpMyJ'II/Ip}IH ITOVICKOBBIN 3aIpoC, HAXOAUTh ITIYTU OIIPEACICHUA JOCTOBCPHOCTU HOHy‘lGHHOfI
I/IH(bOpMaI_II/II/I Ha OCHOBC UMCIOIIHNXCA 3HAHHUH U JOIIOJIHUTCIBHBIX HCTOYHUKOB,

— HCII0JIb30BAaTh IIpH BBIIIOJIHCHHUH y‘le6HBIX 3aJaHui HAaYYHO-TIOMMYJIAPHYIO JIUTCPATYPY (I)I/ISI/I‘IGCKOFO
COJACPpIKaHUs, CIIPABOYHBIC MATCpHAJIbl, pECYPChI CCTH I/IHTepHeT; BJIaJCTh HpI/IéMaMI/I
KOHCIICKTUPOBAHUA TCKCTA, HpeO6p330BaHI/I$I I/IHq)OpMaI_II/II/I W3 OJHOM 3HAaKOBOM CHCTEMBI B APYT'YIO;

— co03/1aBaTh COOCTBEHHbIE MMCHbMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE HH(POPMALIUU U3
HECKOJIbKUX UCTOYHHUKOB (PU3MUYECKOTO COJEpP KaHus, MyOINYHO MPEACTABIATh PE3yAbTaThl MIPOEKTHON
WM MCCIIEN0BATENBCKON AESITENBHOCTH; IIPH 3TOM IPAMOTHO HCIOJIb30BaTh U3yUYEHHBIH OHATUHHBIN
anmapar u3y4yaemoro pasjena (U3uKd U COTPOBOXKIATh BBICTYIJICHHE NIPE3CHTAINEN C yu€TOM
0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HanmeHoBaHue pa3aesioB U TeM POrPaMMbl KoanuecTrBo yacon DuekTpoHHbIe (MM pPoBbIe) 06pazoBaTeJbHbIE Pecypchbl
n/n
BCEro | KOHTPOJBbHBIE PaboThI npaKTHYECKHe PadoTsI

Pazzen 1. ®u3HKa 1 €€ pPoJIb B MO3HAHAH OKPYIKAIOLIEro MUpa

1.1. | ®u3uka — HayKa o mpupoje 2 0 0 https://resh.edu.ru/
https://uchi.ru/

1.2. | ®usnvyeckue BeTHYHHBI 2 0 1 https://resh.edu.ru/
https://uchi.ru/

1.3 | EcTecTBeHHO- HAYYHBIil MeTOJ MO3ZHAHUS 2 0 1 https://resh.edu.ru/
https://uchi.ru/

Hroro o pasgeny 6

Paszien 2. TlepBoHavyajbHbIe CBeICHUS 0 CTPOEHHH BelllecTBa

2.1. | CrpoeHnne BemecTBa 1 0 1 https://resh.edu.ru/
https://uchi.ru/

2.2. | /IBuxenue M B3aHMO/IeHCTBHE YACTHI BelleCTBA 2 0 1 https://resh.edu.ru/
https://uchi.ru/

2.3. | ArperarHbie COCTOSIHMS BeLIeCTBA 2 1 1 https://resh.edu.ru/
https://uchi.ru/

HWroro mo pasuneiny 5

Pazzen 3. JIBM:KeHH e H B3aMMOAelicTBHE TeJl

3.1. | MexaHuyecKkoe IBHKEeHHE 3 0 0 https://resh.edu.ru/
https://uchi.ru/

3.2. | AHepuusi, macca, INIOTHOCTH 4 0 2 https://resh.edu.ru/
https://uchi.ru/

3.3. | Cuaa. Buasl cua 14 1 1 https://resh.edu.ru/
https://uchi.ru/

HUroro mo pasugerny 21

Paznen 4. laBjieHHe TBEPABIX TeJl, *KHAKOCTeil H ra3oB

4.1. | MaBaenue. Ilepenaya aaBjaeHUsi TBEPIABIMH TEJIAMH, KHAKOCTSIMH U ra3aMu 3 0 1 https://resh.edu.ru/
https://uchi.ru/

4.2. | laBaenue :KUAKOCTH 5 1 0 https://resh.edu.ru/

4.3. | ArmocdepHoe naBaenue 6 0 0 https://resh.edu.ru/

4.4, | deiicTBHE )KUAKOCTH M I'a3a HA OTPYKEHHOE B HUX TeJIO 7 1 1 https://resh.edu.ru/
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Hroro no pazneny 21

Pa3zen 5. PaGora m MomHOCThL. DHEprus

5.1. | Padora u MomHOCTH 3 1 1 https://resh.edu.ru/
https://uchi.ru/

5.2. | IpocThie MeXaHU3MBI 5 1 0 https://resh.edu.ru/
https://uchi.ru/

5.3. | Mexanuueckasi dHeprus 4 1 0 https://resh.edu.ru/
https://uchi.ru/

Hroro no pazneny: 12

PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 7 11

8 KJIACC
Ne HanMeHoBaHue pa3/iesioB H TeM IPOrpamMMbl KosmmuecTBo yacos DuexkTponHbie (MM poBbie) 06pazoBaTebHbIE PecypChl
n/n
BCEro | KOHTPOJIbHbIE PAGOThI NpaKTHYeCKHe PadoThbl

Paszzen 1. TenJioBble siBJIeHUs!

1.1. | Crpoenue u cBoiicTBa BelecTBa 7 1 1 https://resh.edu.ru/
https://uchi.ru/

1.2. | TenuoBbie mpoueccsl 21 1 1 https://resh.edu.ru/
https://uchi.ru/

HUroro mo pasuneiny 28

Paznen 2. DileKTpUYecKHe H MATHUTHBIE sSIBJEHHS

2.1 DJleKTpHYecKHe 3apsiabl. 3apsiKeHHbIE TeJla H MX B3aMMoJeiicTBHe 7 0 4 https://resh.edu.ru/
https://uchi.ru/

2.2. | TIoCTOSIHHBIH 2JeKTPHYECKHI TOK 20 1 1 https://resh.edu.ru/
https://uchi.ru/

2.3. | MaruuTHbIe SIBJIEHHS 6 1 2 https://resh.edu.ru/
https://uchi.ru/

2.4. | DieKTPOMArHUTHAsE HHAYKIMS 4 0 0 https://resh.edu.ru/
https://uchi.ru/

Hroro mo pasnemy 37

PesepBHOe Bpemst 3

OBLIEE KOJIMYECTBO YACOB IT1O [IPOTPAMME 68 4 9

9 KJIACC
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HanmeHoBaHue pa3ae/ioB U TeM POrPaMMbl

KonunuecrBo yacos

DyekTpoHHbIe (LU} POBBIE) 00pa3oBaTeIbHbIE

n/n pecypchl
BCEro | KOHTPOJIbHbBIE NpaKTHYeCKHe
padoThI paboThI

Pa3nen 1. Mexanudeckue siBJIeHUs

1.1. | MexaHu4YecKoe JIBHIKEHHE H CIIOCOObI €ro ONMUCAHUS 8 1 0 https://resh.edu.ru/
https://uchi.ru/

1.2. | B3aumoaeiicTBue TeJ 16 2 1 https://resh.edu.ru/
https://uchi.ru/

1.3. [ 3akonsl coxpaHeHus 8 1 1 https://resh.edu.ru/
https://uchi.ru/

Htoro no paznery 32

Paznen 2. Mexannveckue Koe6anusi U BOJTHBI

2.1. | Mexanuyeckue Kojedanus 7 0 1 https://resh.edu.ru/
https://uchi.ru/

2.2. | MexaHn4ecKHe BOJIHbI. 3BYK 8 1 0 https://resh.edu.ru/
https://uchi.ru/

HWroro mno pasneiny 15

Pazzen 3. DJleKTPOMarHUTHOE 10JIe H 3JIEKTPOMATHUTHbIE BOJIH bI

3.1. | DiieKTPpOMArHHTHOE 110J1€ H 3JIEKTPOMArHUTHBIE BOJIH b 4 1 1 https://resh.edu.ru/
https://uchi.ru/

HUroro mo pasuneiny 4

Pasznen 4. CBeToBbBIE SIBJEHHS

4.1. | 3aKOHbBI pacnpoCcTpaHeHUs CBeTa 2 1 1 https://resh.edu.ru/
https://uchi.ru/

4.2. | JIuu3bl 1 onTHYECKHE TPHGOP bI 2 0 0 https://resh.edu.ru/
https://uchi.ru/

4.3. | Pazios:keHune 6eJ10ro cBeTa B CHEKTP 1 0 0 https://resh.edu.ru/
https://uchi.ru/

HUroro mo pasugerny 5

Paszgen 5. KBaHTOBBIE sIBJIEHUSI

5.1. | McnyckaHue U MOTJIOUIEHHE CBETA AaTOMOM 2 0 1 https://resh.edu.ru/
https://uchi.ru/

5.2. | CrpoeHnue aTOMHOrO siipa 2 0 0 https://resh.edu.ru/
https://uchi.ru/

5.3. | SInepHble peakuuu 2 1 3 https://resh.edu.ru/
https://uchi.ru/




Hroro no pazneny 6

Paznen 6. IloBTOpHTENLHO-0000 A0 IMIT MOTYJIH

6.1. | Cucremarn3anus u 060061enne MpeIMEeTHOT0 COAePKAHNS H ONbITA eATeILHOCTH, IPHOOPETEHHOr0 MPH H3YYeHHH 6 https://resh.edu.ru/
BCero Kypca Gpu3nku https://uchi.ru/

Hroro no pasneiny 6

OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

7 KJIACC
®wusuka, 7 kiacc/[lepeimkun .M., Banos A.U., AkuronepHoe obmiectBo «M3naarensctBo «lIpocBemenue"

8 KJIACC
®dwusuka, 8 kiacc/[lepeimkun .M., Banos A.U., AkuronepHoe obmiectBo «M3maarensctBo «IIpocBemenue"

9 KJIACC
®dwuzuka, 9 xiacc/[epeimkun .M., I'yrauk E.M., UBanoB A.U., [TletpoBa M.A., AKinoHepHOE 00IIECTBO
«M3narenscTBO «IIpocBemenne»

METOANYECKHUE MATEPHUAJIBI V1A YYUTEJIA
7 KJIIACC

[Ipuka3 MunucrtepctBa npocsemienus Poccuiickoit @enepanuu ot 31.05.2021 Ne 287 «O06 yTrBepkIeHUU
(dbenepanTbHOTO  TOCYIApCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO 00mero oOpa3oBaHUs)
(3apeructpupoBan 05.07.2021 Ne 64101), [Ipuka3 MunucrepcTBa npocsenienus Poccuiickoit @enepanun Ne
568 ot 18.07.2022 "O BHeceHMM M3MEHEHHH B (hefiepalIbHbIN TOCyJapCTBEHHBIN 00pa30BaTENIbHbIM CTaHIAPT
OCHOBHOTO 0011ero oopazoBanms" (3apeructpuponan 17.08.2022 Ne 69675)

[IpumepHas pabouasi mporpamMma OCHOBHOTO 0011ero oOpa3oBaHus npeaMera «Puznka», 0400peHa peleHueM
(dhenepaTbHOTO Y4eOHO-METOIMYECKOTO 00BbEIMHEHUS TI0 001IeMy 00pa3oBaHuto, mpoTokost 3/21 ot 27.09.2021
T.

OcHoBHas 00pa3oBaTenbpHas MporpaMmmMa oCHOBHoro o6miero oopazoBanust MBOY "T'umuaszus Ne 13" r. Apryna
nmenu C.JI. Jlnkaauera

«[lonoxenue o hopmax, NEPUOJUYHOCTH U MOPAIKE TEKYIIETO KOHTPOJS YCIIEBAEMOCTH M MPOMEKYTOUYHOM
arrectanuu odydarommxcs MbOY "I'mmuaszus Ne 13" r. Apryna umenu C./]. JlukanueBa

8 KJIACC

[Tpukaz MunuctepctBa npocBemienus Poccuiickoit @enepanuu ot 31.05.2021 Ne 287 «O6 yTBepkIeHUU
(denepalbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENbHOTO CTAaHIApTa OCHOBHOTO 0OIIero o0pa3oBaHUS»
(3apeructpupoBan 05.07.2021 Ne 64101), [Ipukaz MunucrepctBa npocsemienus Poccuiickoit deneparun No
568 ot 18.07.2022 "O BHeceHHH H3MEHEHHH B (hefepanbHbI rOCyIapCTBEHHBIN 00pa3oBaTeNbHbIA CTaHIAPT
OCHOBHOTO 0011ero obpazoBanus” (3apeructpuponat 17.08.2022 Ne 69675)

ITpumepHas pabouasi mporpamMmma OCHOBHOTO o011ero oopazoBanus npeamera «Pusnkay», 0J00peHa peleHnemM
¢benepanbHOro yueOHO-METOIMYECKOr0 00beAMHEHH 110 001eMy oOpa3oBaHuto, mpoTokoa 3/21 ot 27.09.2021
I.

OcHoBHas oOpa3oBartesbHas IporpaMma OCHOBHOTo obmero oopazosanus MbOY "I'umuasust Ne 13" r. Apryna
umenu C.JI. JIlukanuena

«ITonoxxenne o Gopmax, NEPUOJTUYHOCTU U MOPSAAKE TEKYIIETO KOHTPOJS YCHEBAEMOCTH U MPOMEKYTOUHOM
arrectauuu oOyvaromuxcs MBOY "T'umuasust Ne 13" r. Apryna umenu C.J1. Jlukanuesa

9 KJIACC

IIpuka3 MunucrepctBa npocsenienus Poccuiickoit @eneparnu ot 31.05.2021 Ne 287 «OO0 yTBep)ACHUU
(deneparbHOrO TOCYAapCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa OCHOBHOTO OOIIEro  0Opa30BaHMS»
(3apeructpuposan 05.07.2021 Ne 64101), IIpukaz Munucrepcrsa npocsemienus: Poccuiickoit @enepaunn §o 6
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568 ot 18.07.2022 "O BHeceHHMU U3MEHEHUH B (pepepaibHBI TOCYIapCTBEHHBIH 00pa30BaTeIbHbBI CTaHAAPT
OCHOBHOTO 0o0miero obpazoBanus” (3apeructpuposan 17.08.2022 Ne 69675)

[MpumepHas paGoyasi mporpaMma OCHOBHOTO 00mIero oOpasoBanus npeamera «Dusuka», 0100peHa peleHreM
(deneparbHOTO y4eOHO-METOAMYECKOTO 00BEIMHEHUS 10 001eMy o0pa3oBaHuio, TpoTokoa 3/21 ot 27.09.2021

T.

OcHoBHas oOpa3oBartesbHas MPorpaMma OCHOBHOTO o0mero oopazosanus MBOY "T'umuasust Ne 13" r. Apryna
umenn C.J[. lukanueBa

«Ilonmoxenue o Gopmax, MEPUOJUIHOCTH U TMOPSAKE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOUYHOM
arrectanuu odydaromuxcss MBOY "I'mmuaszus Ne 13" r. Apryna umenu C.Jl. JlukanueBa
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU HHTEPHET

7 - 9 KIIACCBI

POIII

bubaunorexa MOIII

HOK

1C:Ypoxk

['no6an/lab

HUT. UuTesiekTyalbHad KOJIA
MepuaTeka [IpocBeenue
M30

Hosasd lllkosa

HoBbi#1 [luck

06.J1ako 3HaHUH
CoepKnacc

doxkcdopn
Jk3aMeH-Menua

AKnacc

IBLS

iSmart.org

Native Class

UCHi.RU
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

YUYEBHOE OBOPYJIOBAHUE
Kommbsrorep

WNHTtepakTuBHAsA JOCKa
WuTepakTUBHBIE TOCOOHS U IPOTPAMMHO-METOJMYECKHE KOMIUIEKCHI 10 reorpaduu

JleMOHCTpaIMOHHbIE y4eOHbIe TaOIHIIBI IO Teorpaduu

OBOPYJIOBAHHUE J1JIS1 TIPOBEJIEHUSA JIABOPATOPHBIX, IPAKTUYECKUX PABOT,
JEMOHCTPAIIMIA

[udpossie 1aboparopuun

[lepenocHble 1aboparopuu B 4eMOJaHe
NuTepakTuBHBIE TOCOOMS

[TewatHbie mocoOus (TabaMIIBI, MJIAKATHI)
[TpuGops! JEMOHCTPALMOHHBIE

[Tpubops! ¥ NPUHAATIEKHOCTH 00IIEr0 Ha3HAYCHMUS
[Tpubops! 1abopaTopHbIE

KoMIuIeKThI 17151 IEMOHCTPAIMOHHBIX paboT
KommuiexTsr my1st mabopaTopHbIX paboT
Kommextsr EI'D, THA mo ¢usuke

Obyuaromue ¢puiabMel 1 mporpammel Ha CD/DVD
Crennpl a1 kabuHeTa (PU3UKU U aCTPOHOMHH
[Inanerapuu u TEIECKOMbI

DNeKTpOHHBIE 00pa30BaTEIbHbBIE PECYPCHI
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