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IHHOACHUTEJIBHASA 3AIINCKA

[IporpamMma no ¢usuke Ha ypoBHE OCHOBHOTO 00IEero oOpa3oBaHMsI COCTaBJIEHA HAa OCHOBE IOJIOKEHMM M TpeOOBaHMM K pe3yiabTaTam
OCBOEHMSI Ha 0a30BOM ypOBHE OCHOBHOM 00pa3zoBarenbHOM mporpammsbl, npenactaBieHHbIx B @T'OC 00O, a takxke ¢ yu€toMm QenepanbHOI
paboyeii mporpamMmbl Bociutanus U KoHienuu npenoaaBanus yaeOHOTo peameTa « Du3nukay.

ConepxaHue TporpaMMsbl 10 (PU3UKE HAIIPABIICHO HA (OPMHUPOBAHUE €CTECTBEHHOHAYYHON IPAaMOTHOCTH OOYYAFOIIUXCS U OPTaHHU3AIHIO
M3y4YeHUs (U3UKH HA JIEATSIHHOCTHOW OCHOBE. B mporpamme 1mo (U3WKE YYUTHIBAIOTCS BO3MOXKHOCTH Y4EOHOTO TMPEAMETa B Peaju3aliu
tpeboBanuit ®I'OC OO0 K mIaHUPyEeMbIM JIMYHOCTHBIM M METAINpPEAMETHBIM pe3ybTaTaM OOy4YeHHs, a TaKXKe MEXKIPEIMETHBIE CBSI3U
€CTECTBCHHOHAYYHBIX YICOHBIX MTPEIMETOB HA YPOBHE OCHOBHOTO 001Iero 0Opa3oBaHUsl.

[IporpamMma 1o (pu3mke ycTaHaBIMBAET paciipesieiieHne yaeOHOro MaTepuaia 1o rojaaM o0ydeHus (1o Kiaccam), peiaraet IpuMepHYIO
MOCJICJIOBATEILHOCTh M3yYEHHUS] TEM, OCHOBAHHYIO Ha JIOTHKE PAa3BUTHS IMPEIMETHOTO COJEPKAHUS M YYETe BO3PACTHBIX OCOOCHHOCTEH
00yJaronuxcs.

[Tporpamma o ¢usmke pazpadoTaHa C 1EIbI0 OKa3aHUS METOAMYECKON TTOMOIIM YUUTEIIO B CO3/ITaHUU pabouelt mporpaMMBbl 0 yueOHOMY
TIpeIMETY.

®dusnka SBISETCS CHCTEMOOOPA3YIOMIMM JUIS €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEJAMETOB, MOCKOJIBKY (PU3WYECKHE 3aKOHBI JIeXKaT B
OCHOBE TIPOIIECCOB W SIBJICHWH, M3y4aeMbIX XUMHUEH, OWOJIOTHEH, acTpoHOMUEH W (u3nueckod reorpadueil, BHOCUT BKJIAJ] B €CTECTBEHHO-
HAayYHYI0 KapTUHY MHUpa, TIPeJoCTaBisieT Haubosee sicHble 00pa3ibl MPUMEHEHUS! HaydHOTO METO/a TMO3HAHMS, TO €CTh Croco0a MOJydeHUs
JIOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa U3 TIIaBHBIX 3a7a4 (pU3M4IecKoro oOpa3oBaHUs B CTPYKType 00ImIero o0pa3oBaHus COCTOUT B (JOPMHUPOBAHUH €CTECTBEHHOHAYYHOU
IPaMOTHOCTH M UHTEpeca K HayKe y 0Oydarouuxcsl.

N3yuenue ¢pusuku Ha 6a30BOM YpOBHE MpPEIOJIaraeT OBJIAJICHUE CIEIYIOIIMMH KOMIIETEHTHOCTSAMH, XapaKTePU3YIOIIMMHU €CTECTBEHHO -
HAy4YHYIO TPAMOTHOCTb:

HAy4YHO OOBSCHATD SBJICHUS;

OLCHMBATb U IIOHUMATb 0COOEHHOCTHU HAay4YHOI'0O UCCIICAOBaHUA,
HUHTCPHOPECTUPOBATE JaHHBIC N UCII0JIb30BaTh HAYYHBIC JOKA3aTCIIbLCTBA JJIA ITOJIYYCHHA BBIBOJIOB.

Henu uzydyenust GU3MKU Ha ypOBHE OCHOBHOIO 00IIero oOpasoBaHus omnpeneneHsl B KoHienmuu mpenofaBaHus y4eOHOTO MpeamMera
«Dusnka» B 00pa3oBaTeNbHBIX oOpranuszanuax Poccuiickoit denepauuu, peanus3yrolMX OCHOBHBIE 00I111€00pa30BaTENbHBIE MPOTPAMMBI,
yTBepxkA€HHON pemennem Kosmierun Munucrepcrsa mpocsetienus Poccuiickoit denepanuu (mpotokon ot 3 aexadps 2019 r. Ne [TK48H).

Ieau n3ydyenust pU3NKM:

MpuoOpeTeHne HHTEepeca M CTPEeMJICHHS OOydYaloluxcs K HAydYHOMY H3YYEHHUIO MPHUPOMAbI, PAa3BUTHE HX HWHTEIUIEKTyaJbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH;

pa3sBUTHUC HpeI[CTaBJ'IeHI/Iﬁ 0 HAYYHOM MCTOJC NNO3HAHUA U (bOpMPIpOBaHI/Ie HCCICAOBATCIILCKOI'O OTHOHMICHUS K OKPYIKAIOIIUM SBJICHUSM ;

(I)OpMI/IpOBaHI/Ie HAaYyYHOTI'O MUPOBO33PCHUS KaK pE3yJibTaTa U3YYCHUA OCHOB CTPOCHUA MATCPUHN U (I)YH,Z[aMeHTaJ'ILHLIX 3aKOHOB (bPI3PIKPI;



(dbopmMupoBaHHEe IPEACTABICHUN O poJi (GU3UKH JUIS Pa3BUTHUA JPYTHX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEICTABICHUNA O BO3MOXKHBIX cdepax Oymymiei mpodeccHoHAIBHON IesSTeIbHOCTH, CBS3aHHOU ¢ (DM3HMKOM, TOJArOTOBKA K
JalbHEHIIIeMy OOy4EHUIO B 9TOM HaIPaBJICHUH.

JlocTmkeHne OSTUX IMeledl mporpaMmbl 1o (H3UMKe Ha YpOBHE OCHOBHOTO 00mero oOpa3oBaHHsI OOCCIICUYMBACTCS pPEIICHHEM
CIIEYIOIIUX 3a4a4:
MpUOOpeTEeHNEe 3HAHWUK O MUCKPETHOM CTPOCHUM BEIIECTBA, O MEXAHHMYECKHUX, TEIUIOBBIX, DJICKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

HpI/IO6p€TCHI/I€ YMCHI/Iﬁ OINHUCHIBATL U OOBSICHATE (1)I/I3I/IT-I€CKI/I€ SABJICHUA C UCIIOJIb30BAHUEM IOJTYYCHHBIX 3H&HPII>1;

OCBOCHHE MCTOIOB pPCHICHUS HpOCTGfIHII/IX paCLIéTHI)IX 3aga4 C HMCIIOJIb30BAaHUEM (1)I/I3I/I‘-ICCKI/IX MO}ICJ’ICfI, TBOPYCCKHUX W MPAKTHKO-
OPUCHTHPOBAHHBIX 3a/1a4,

pa3BUTHE YMEHUI HAOIIOAATh MPUPO/IHBIE SIBJCHUS U BBIIOJHATH OMBITHI, JJA0OpaTOpHbIE pabOTHI M SKCIIEPUMEHTANIbHBIE UCCIIEIOBAHUS
C UCIOJIb30BaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB paboThI ¢ MH(MOPMaLUel (PU3MUECKOTO COJIepKaHus, BKII0Yasi HHGOPMAIIUIO O COBPEMEHHBIX JTIOCTHKEHUAX (PUUKH,
aHaJIN3 U KPUTUYECKOE OlIEHUBaHNUE WH(POpPMaIIUK;

3HaKOMCTBO c0 chepamu mpodeccuoHalIbHON AEITeIbHOCTH, CBSI3aHHBIMU C (PU3UKON, U COBPEMEHHBIMU TEXHOJOTUSIMHU, OCHOBAHHBIMU
Ha JOCTH)KEHUSIX (PU3NYECKOM HayKH.

Ha usyuyenue ¢usuku (6a30BbIi ypOBEHB) HAa YPOBHE OCHOBHOTO 001Iero o0pa3oBanus oTBoauTcs 238 yacoB: B 7 kimacce — 68 vacoB (2
yaca B HEJIEINI0), B 8 Kitacce — 68 yacoB (2 vaca B Henento), B 9 kimacce — 102 gaca (3 yaca B Hezeio).

[Ipenyiaraemprii B mporpaMme 1o (Gpu3nke nepedeHb J1a0opaTopHBIX pabOT M OTIBITOB HOCUT PEKOMEHAATEIIbHBINA XapaKTep, YIUTENb JeIaeT
BBIOOp MPOBEJCHUS JTAOOPATOPHBIX PAOOT M OMBITOB C YYETOM WHIUBUIYATbHBIX OCOOEHHOCTEH OOYYarOIIMXCS, CIUCKA SKCIEPUMEHTATBHBIX
3aJIaHHM, TpeJIaraéMbIX B paMKaX OCHOBHOTO TOCY/IapCTBEHHOTO dK3aMeHa 1o (hHU3uKe.

COJEPKAHUE OBYYEHUA
7 KJIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUU OKPYKAOIIEr0 MUPA.

®du3nka — HayKa o npupoje. AsneHus npupoasl. Ou3nueckue sIBJICHUS: MEXaHUYECKUE, TEIJIOBBIE, AIEKTPUUECKIE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIE.

Oduznyeckue BennunHbl. M3mepenue ¢usnueckux BennunH. Ousndeckue nmpubopsl. [lorpemHocTs naMepenuil. MexxayHapoaHasi cuctema
€JIMHUII.



Kak ¢u3nka m apyrue ecTecTBEHHbIE HAayKH H3y4yaloT NMpHpo]y. EcTecTBeHHOHay4HBIM METOJ MO3HAHUS: HAOIIOJCHHE, TMOCTaHOBKA
HaquOFO BOHpOCﬁ, BBIABHUXKXCHHUEC T'UIIOTE3, 3KCHepI/IMCHT 10 HpOBepKe THUIIOTE3, O6’bHCH€HI/Ie Ha6JHOI[aeMOI‘O SABJICHUS. OHI/IcaHI/Ie (1)I/I3I/I‘-IGCKI/IX
SIBIIEHUU C OMOIILIO MOJEJIEH.

JdemoHcTpanmnu.
1. MexaHI/I‘IeCKI/IC, TCIIJIOBBIC, DJICKTPUUCCKUEC, MAIrHUTHBIC, CBETOBLIC ABJICHU.

2. ®wuznyeckue NpuOOPHI U MPOIeIypa MPsIMBIX N3MEPEHUH aHAJIOTOBBIM U H(PPOBBIM TPHOOPOM.

JlabopaTopHble padoThI H ONBITHI.
Ornpenenenue 1EeHbl JeJICHUs KTl U3MEPUTEIHLHOTO TIprbopa.

N3mepenue paccTossHUM.
N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.
Onpenenenre pa3MepoB MAJIbIX TEJ.

N3mepenue Temneparypsl py MOMOIIH KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYPHI.

o gk whE

HpOBeHeHI/Ie HCCIICO0OBAHUS IO MPOBEPKE I'MIIOTE3BI: JaJIbHOCTDH noaéra mapuka, MymeHHOT O TOPpU30HTAJIbHO, TEM 6OJ'II)HIC, yeM OoJIbIIIe
BBICOTA ITyCKa.

Pa3nen 2. IlepBoHayajibHbIe CBeIeHHUsI 0 CTPOEHHH BelllecTBa.

CrpoeHue BeliecTBa: arToMbl U MOJIEKYJIbI, X pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkeHne yactull BemiectBa. CBsI3b CKOPOCTH JABUKEHUS YaCTHI] C Temneparypoid. bpoyHoBckoe nrxkenue, nuddysus. Bzaumopaeicteue
YaCTHUIl BEIIECTBA: MPUTSHKEHHUE U OTTaJIKHUBAHUE.

ArperaTtHble COCTOSIHUSI BEILECTBA: CTPOCHUE Ta30B, )KHUAKOCTEH U TBEPABIX (KpUCTANIMYECKHX) Tesl. B3auMOCBs3b MEXIY CBOMCTBAMHU
BEIIECTB B PAa3HBIX arperaTHbIX COCTOSHUSAX U UX AaTOMHOMOJIEKYSIPHBIM cTpoeHrueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOBI.

JleMoHCcTpanum.
1. HaGmronenue 6pOyHOBCKOTO ABMKEHUS.

2. HaGmonenue nuddysun.
3. HaGnronenue siBiieHUMH, OOBSICHSIOIIMXCS MPUTSHKCHUEM WM OTTAJIKMBAHHEM YaCcTHII BELIECTRA.

JlabopaTopHble padoThI M ONBITHI.
1. Onenka quaMerpa aToMa METOI0M PsiIOB (€ UCTIONIb30BaHUEM (hoToTpaduii).

2. OnbITHI IO Ha6JHOI[eHI/IIO TCIIJIOBOI'O PACIIHUPCHUA I'a30B.

3. OnbIThI 0 0OHAPYKEHUIO IEHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHHUS.

4



Paznen 3. /IBu:keHHe U B3aMMo/IeiicTBHE TeJl.

Mexannueckoe 1BUKeHUE. PaBHOMEpHOE U HepaBHOMepHOe JBMkeHHE. CkopocTh. CpeaHsisi CKOPOCTh IPU HEPABHOMEPHOM JBMKEHUU.
Pacuér nytu u BpeMeHu JABUKEHUSI.

SIBnenune wmHepuuu. 3akOH HMHepUUHU. B3aumojeiicTBue Ten Kak NPUYMHA W3MEHEHHUS CKOPOCTH JABM)KEHMs Tesl. Macca kak mepa
nHepTHOCTH Tena. [InmoTHoCTh BeuecTBa. CBA3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHHULIE 00BbEMA BEILIECTBA.

Cura Kak xapakTepHCTHKa B3auMoaecTBus Ten. Cuia ynpyroctu u 3akoH ['yka. M3aMepenue cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBIeHue
TATOTeHUd U cuiia TsbkecTu. Cuila TsDKeCTU Ha JIpyrux miaHerax. Bec tena. HeBecomocts. CrokeHue cuil, HallpaBJIEHHBIX O OJHOM MPSIMOM.
PaBnopeiictByromas cuit. Cuma tpeHusi. TpeHue CKoIbKeHUsl U TpeHue nokos. TpeHue B pupojie U TEXHUKE.

JlemoHcTpauum.
Halnrogenne MexaHM4eCcKoTo JBMKEHUS Tea.

W3mepeHne CKOpOCTH MPSIMOJIMHEHHOTO JIBHKCHUSI.
Habmronenue siBjaeHUs HHEPIUH.
Habnronenne n3MeHEeHNsT CKOPOCTH TPH B3aUMOICHCTBHHA TEIl.

CpaBHeHME Macc MO B3aUMOICUCTBUIO TET.

ok whPE

CroxxeHue cuil, HalpaBJIEHHBIX IO OJHOW MPSIMO.

JlabopaTopHble pad0oThl 1 ONBITHI.
Omnpenenenre CKOPOCTH PAaBHOMEPHOTO ABWKEHUS (ITapHUKa B )KHIKOCTH, MOJIEIIH SJIEKTPUICCKOTO aBTOMOOMIIS U TaK Jlajee).

Omnpenenenre CpeHEH CKOPOCTH CKOJIBKEHUS OpyCKa WM IIaprKa M0 HAKJIOHHOMW TIIIOCKOCTH.
Omnpenenenre MWIOTHOCTH TBEPIOTO TeNa.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsikeHUs (IedopMaIiui) NPy KUHbI OT MPUIIOKEHHOM CUJIBL.

BN .

OHBITI)I, JAECMOHCTPUPYIOIIUEC 3aBUCHUMOCTD CHUJIbI TPCHHS CKOJIBXXCHUA OT BECA TCJIa U XapaKTEpa COIIPHUKACAOIIUXCA HOBCpXHOCTeﬁ.

Pa3nen 4. JlaBjieHne TBEPABIX TeJI, sKMIKOCTEl U ra3os.

JaBieane. CnocoObl YMEHBIIICHUS M yBCIMYCHUs NaBjicHUs. JaBieHue rasa. 3aBUCHMMOCTbL JABIICHHS Ta3a OT 00bEMa, TEMIIEpaTYPBHI.
[lepenaua naByieHus: TBEPABIMHU TEJIAMHU, KUJIKOCTAMU U TazaMu. 3akoH [lackans. [ITneBMaTnueckue MavHbl. 3aBUCUMOCTD JIaBJICHUS KUJIKOCTH
ot riryounsl. ['uapocratuueckuii mapagokc. CooOmaromuecs cocyabl. [ uapaBandeckue MeXaHu3MBbl.

Atmocdepa 3emun u atmMochepHoe aaBieHue. [IpuyuHbI cymecTBoBaHUA BO3aylIHON 000a0uku 3emun. OnwiT Toppuuem. U3mepenue
aTMOC(epHOro JaBIeHUS. 3aBUCHMOCTH aTMOC(EpPHOTO NaBIEHHSI OT BBICOTHI Haj ypoBHeM Mops. [Tpubopsl mist uaMepeHus atMOocepHOTro
JIaBJICHUSL.

JleiicTBHE XKUIKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX Teno. BeiTankuBaromias (apxumenoBa) cuia. 3akoH Apxumena. [lmaBanue Ten.
BosgyxonnaBanue.



JdemoHcTpanmnu.
3aBUCUMOCTD JJaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaya naBieHUs )KUIKOCTBIO U Fa30M.

CooOmarormuecst COCY/Ibl.

I'mppaBnnueckuii npecc.

[IposiBnenue necTBUs aTMOCHEPHOTO JTABJICHHUS.

3aBUCUMOCTD BBITAJIKMBAIOIIEH CHIIBI OT 00BbEMA MOTPYKEHHOM YaCTH Teja U MIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEH CHJIbI BECY BHITCCHEHHOM KUIKOCTH.

O No gk bR

VcnoBue niaBaHus TJI: MIaBaHUE WIIH MOTPpy’KCHUEC TCJI B 3aBUCUMOCTU OT COOTHOIICHM A IUIOTHOCTEH Tena u KHUAKOCTH.

JlabopaTopHble padoThl U ONBITHI.
HccnenoBanue 3aBUCUMOCTH Beca TeJia B BOJIE OT 00BbEMa MOTPYKEHHON B KUJIKOCTh YaCTH TeJa.

OrnpeneneHre BBITAIKUBAIOLIEH CUIIBI, JEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B )KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIBI, IEHCTBYIONICH HA TEJIO B )KUJIKOCTH, OT MAacChl TeJa.

i

OMBITEL, EMOHCTPUPYIOIINE 3aBUCHMOCTh BBITAJIKHMBAIOIICH CHJIBI, JCHCTBYIOIIEH Ha TEJIO B JKHAKOCTHU, OT 00bEMa MOTPYKEHHOU B
AKUJKOCTh YaCTH TeJA U OT IUIOTHOCTH JKUJIKOCTH.

5. KoncrpyupoBanue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJKU U OIpeieieHne €€ TPy30M0AbEMHOCTH.

Pa3znen 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanuveckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pbIuar, 0J0K, HAKJIOHHAS IIOCKOCTh. [IpaBmiio paBHOBecus phlyara. [IpumeHneHne mpaBuia paBHOBECHS pbhlyara K
o50Ky. «3o0soToe npaBmito» mexanuku. KIT/[ mpocTeix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanudeckas sHeprus. Kuaerndeckas v nmoteHuanbpHas sueprus. [IpeBpaiienrue oqHOTO BUAa MEXaHUYECKOW YHEPIUH B IPYroi. 3aKoH
COXpaHEHUs SHEPTHH B MEXaHHKE.

JleMoHCTpanuu.
1. Ilpumepbl MPOCTBIX MEXaHU3MOB.

JlabopaTopHble padoOThI H ONBITHI.
1. Omnpenenenuie pabOTHI CUJIBI TPEHUS TPU PABHOMEPHOM JIBUKEHHH Te€Ja 10 TOPU30HTATHLHON MOBEPXHOCTH.

2. HccnenoBanue YCJIOBI/Iﬁ paBHOBECHUA pblyara.

3. Usmepenue KIIJ HaKJIOHHON MIIOCKOCTH.



4. W3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKOH SHEPTUH.

8 KJIACC

Paznen 6. TenioBble siBieHHS.

OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUHM CTPOCHHUs BemiecTBa. Macca u pa3Mepbl aTOMOB U MOJIEKYJ. OIIBITHI,
MTOITBEPIKIAIOIINE OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHOKHUHETUYECKON TEOPHUH.

Mogenu TBEPIOTO, KUIKOTO U Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpuctammuyeckue u amopdusie Tena. OObICHEHHE CBOWCTB ras3oB,
KUJKOCTEH U TBEPMABIX TEJ HA OCHOBE MOJOXXKEHUU MOJEKYISIPHO-KHHETHYECKOW Teopuu. CMadyMBaHWE W KaNWUISIPHBIC SIBJICHUS. TerioBoe
paciImpeHue u cxxartue.

Temmnepatypa. CBsi3b TEMIIEpaTyphl CO CKOPOCTHIO TETIOBOTO JBMKEHUS YacTHIl. BHyTpeHHsis sHeprus. CrocoObl U3MEHEHUs BHYTPEHHEH
SHEPTHH: TeTUIONIEpe1aua U COBEPIICHHE padoThl. Bupl Termmonepenadu: TEMIOMPOBOHOCTh, KOHBEKITHUS, U3TydeHHE.

KonuuecTBo TermoTel. YiaenpHas TEIIOEMKOCTh BellecTBa. TeruiooOMEH W TEIUIOBOE paBHOBECHE. YpaBHEHHME TEIUIOBOTO OayiaHca.
[InaBnenue W OTBepAEBaHWE KPUCTAUIMUECKHX BEIIECTB. YelbHasl TeIuioTa TutaBieHus. [lapooOpazoBanme m koHaeHcamus. lcmapenwue.
Kunenue. Y nenpHas temiota mapoodpazoBaHus. 3aBUCHMOCTh TEMIIEPATYpPhl KATICHHS OT aTMOC(HEPHOTO JaBICHUSI.

BrnaxnocTs Bo3ayxa.

OHeprus TOIIMBA. Y IelbHas TEIJIOTa CTOPaHUSL.

[Tpunnumer padoTs! TeroBeix apurateneit KI1/] TemoBoro neurarens. TermoBbie IBUTATENN U 3alIUTa OKPYXKAIOMIEH CPEJIbI.

3aK0oH COXpaHEHUs U MPEBPAIICHHS YHEPTUU B TEIIOBBIX MPOIIECCAX.

JlemoHCcTpanum.
Ha6nronenne 6poyHOBCKOTO JIBHYKEHUS.

Ha6mronenue auddysuu.

HaOnroieHue siBieHUI cMauMBaHUs M KaITWJUISIPHBIX SIBJICHUH.

HaOnroieHue TerioBoro pacumpeHust Tel.

V3meHeHue naBiieHus ra3a Mpu W3MEHEHHH 00bEMa M HarpeBaHWH WIIHA OXJIAXKICHHH.
[IpaBuna U3MepeHUs: TEMIIEPATYPHI.

Bunpl Temonepenayu.

OX.]'Ia)KI[eHI/IC Ipu COBCPIICHNUN pa6OTBI.

© o Nk wdE

HarpeBaHHe Ipu COBCPUICHUHN pa6OTBI BHCIIHMMHU CHJIAMHU.

10. CpaBHeHue TEMIOEMKOCTEN Pa3IMUHBIX BELIECTB.



11. HaGmronenne KUIIEHU.
12. HaGnroieHre OCTOSTHCTBA TEMITEpaTypPhl IPHU TIIaBJICHUH.
13. Mojenu TEIIOBLIX ABATATENEH.

JlabopaTopHble padoThI H ONBITHI.
OnbITHI 10 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKECHHUS.

OnbIThI 10 BhIpAIIMBAaHUIO KPUCTAJIOB IOBAPEHHOM COJIM MIIM caxapa.

OMnbITHI O Ha6J'IIOJICHI/IIO TCIIJIOBOI'O pacCliupeHHUA Ira30B, )KI/I)IKOCTCI\/JI n TBép}lI)IX TECII.

Ompenenenue naBiaeHUs BO3AyXa B OAJUIOHE MITIPHUIIA.

OmBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTH JTABJICHHS BO3/IyXa OT €ro 00bEMa M HarpEeBaHUS WIIA OXJIAXKICHHSL.

[IpoBepka runoTe3sl IMHEWHON 3aBUCUMOCTH JITTUHBI CTOJIONKA YKHIKOCTH B TEPMOMETPHUIECKOM TPyOKE OT TeMITepaTyphl.
Habmronenne n3MeHneHus: BHyTpeHHEN SHEpruu Teja B pe3ysbTare Terionepeaadn U paboThl BHEIIHUX CHUIIL.

WccnenoBanue siBieHus TeriooOMeHa Npy CMEIIMBAHUU XOJIOAHON U ropsiueit BOAbI.

© oo Nk wDdE

OnpeﬂeneHHe KOJIMYCCTBA TCIJIOTHI, IOJTYYCHHOT'O BO)IOI71 npu TEIJI000MEHE C Harp€TbiM METANIMYCCKUM HUJIUHAPOM.

[N
o

. Onpenenenre yaeabHON TEMIOEMKOCTH BEIIECTBA.

[ERN
[ERN

. UccnenoBanue mporecca uCrapeHusl.

[E=N
N

. OnpeneneHre OTHOCUTEIBLHOM BIAXKHOCTH BO3TyXa.
13. Onpenenenue yeapHON TEIJIOTHI TJIABICHUS JIbJIA.

Pa3pgen 7. DnekTpuyeckne 1 MAarHUTHBIE SIBJIEHUS.

Onektpuzarusl Ted. JIBa pojga 3JIeKTpUUYECKHX 3apsjaoB. B3aumopeicTBue 3apsokeHHBIX Ten. 3akoH KyioHa (3aBUCHMMOCTH CHITBI
B3aMMOICHCTBHS 3apsHKCHHBIX TEJI OT BEJIMUMHBI 3apPSIOB M PACCTOSHUS MEXKIY TEJIaMH ).

Onekrpuyeckoe moJie. Hanpsok€HHOCTH aiieKTpudeckoro moss. [IpuHIMIT Cynmepro3uiuy AIEKTPUYECKHX ToJIeH (Ha Ka4yeCTBEHHOM
yYpOBHE).

Hocutenu snexrpuueckux 3apsaoB. DJIEMEHTApHbIA 3JiekTpudeckuil 3apsg. CrtpoeHue aroma. [IpoBOJHUKM W JMAJIEKTPUKH. 3aKOH
COXpaHEHUS ICKTPUIECCKOTO 3apsi/ia.

DJIEKTPUYECKUIM TOK. Y CIIOBHS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKAa. MICTOUHMKU MOCTOSIHHOTO TOKa. JI€MCTBUS AJIEKTPUUYECKOTO TOKa
(TeruIoBOE, XMMHYECKOE, MATHUTHOE). DIEKTPUICCKHI TOK B )KHIKOCTSIX U ra3ax.

Onektpuueckas nenb. Cuna Toka. DnekTpuueckoe HampspkeHue. CONpOTHBIEHUE MPOBOJHMKA. YAEIBHOE CONPOTUBICHUE BEIIECTBA.
3akoH OMa ju1s yuactka nenu. [lociaegoBaTenbHoe U MapaijieIbHOE COSAMHEHUE TPOBOIHUKOB.

PaGoTta 1 MOIIHOCTH AMEeKTpUYecKoro Toka. 3akoH Jxxoyns—JleHna. DaexkTpuuecKue Ieny U MOTPeOUTENH YEKTPHIECKON YHEPTUH B OBITY.
KopoTkoe 3aMbIkanue.



ITocrositHHble MarHuThl. B3anmoieficTBre TOCTOSIHHBIX MarHUTOB. MaruuTHoe 1oJie. MarHuTHOE 1noJjie 3eMJIM U €ro 3HaueHHue I JKU3HU
Ha 3emie. OnbIT Dpcerena. MarHuTHOE 1MoJie JIEKTPUIECKOro ToKa. [IpruMeHeHne 3JIeKTpOMariuToB B TeXHUKE. J[eMCTBME MAarHUTHOTO TOJISI Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOIBUTATENb MTOCTOSIHHOTO TOKa. MCroib30BaHKe IEKTPOABUraTeei B TEXHUUECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

OmnbiTel Papazes. SBnenue snexTpomMarHuTHON MHIYKIUU. [IpaBuno Jlenma. Dnexrporeneparop. CrocoObl MOMydeHHs dIIEKTPHIECKOM
SHEPTUH. DIIEKTPOCTAHIIUUA Ha BO3OOHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

JdemoHcTpaumnu.
DneKkTpu3aIus Tel.

JIBa poja JEeKTPUYECKUX 3apsA0B U B3aUMO/JICHCTBHE 3apsyKEHHBIX TEJI.
YCTpOoUCTBO U IEHCTBHE IEKTPOCKOTIA.

DnexTpocTaTHuecKas HHIYKIIHS.

3aKOH COXpaHEeHUs SIEKTPUUECKUX 3apsi/IOB.

[IpoBOTHUKYU U TUAIIEKTPUKH.

MopennpoBaHue CHJIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.

W cTOYHMKH TTOCTOSTHHOT'O TOKA.

© oo N Ok~ WDdDRE

JlelicTBUA SIIEKTPUYECKOTO TOKA.

[N
o

. DNEKTPUUYECKUN TOK B KHUJIKOCTH.

[ERN
[ERN

. ["a30BBIi1 pazps.

[E=N
N

. I/I3MepeHHe CHJIBI TOKa aMIICPMETPOM.

[N
w

. I/I3MepeHHe SJICKTPUYCCKOT'O HAITPSAKEHUSA BOJIBTMETPOM.

[y
SN

. PeocTaT u Mara3uH conpoTHBIICHUI.

[N
o1

. B3aumoaeicTBre NOCTOSHHBIX MAarHUTOB.

[N
[op)

. MOI[GJ'II/IpOBaHI/IC HCBO3MOXHOCTH pPa3acCJICHUs IMOJIFOCOB MarH1Ta.

[y
\‘

. MOI[GJ'II/IpOBaHI/IC MarHUTHBIX I10JICH ITOCTOSIHHBIX MarHUTOB.

-
o

. OnbIT DOpcrena.

[N
©

. MarautHoe moJje Toka. SJIGKTpOMaFHI/IT.

N
o

. HeﬁCTBHe MAarauTHOTIO IOJISI Ha IMPOBOJHUK C TOKOM.

N
[

. 9J'IeKTpOI[BI/IFaTeJ'H> INOCTOAHHOI'O TOKA.

N
N

. Uccnenopanue siBICHUS QJICKTpOMar HUTHOM WHAYKIIUH.



23.
24,
25.

OnsiTel Dapagnes.
3aBHUCUMOCTD HaIrpaBJICHUA UHAYKIIMOHHOTO TOKAa OT yCJIOBI/Iﬁ €0 BOBHMKHOBCHUS.

DJeKTPOTreHepaTop MOCTOSIHHOTO TOKA.

JlabopaTopHble padoThI H ONLIThI.

No ok~ owbdE

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OI11BITEI IO Ha6JHOIICHI/IIO SJICKTPU3aluU TCJI HHIIYKHHGPJI " IpH COIIPUKOCHOBCHUHU.

HCCHGI{OB&HI/IC HeﬁCTBHﬂ SJICKTPUYCCKOTO ITOJIAA Ha ITIPOBOJHUKH U JUIJICKTPHUKHU.

COopxka u mpoBepKa pabOThI IMEKTPUIECKOH e MOCTOSIHHOTO TOKA.

W3mepenue u perympoBaHue CUJIBI TOKA.

N3mepenue u peryaupoBaHue HapsKEHUS.

HccnemoBanue 3aBUCUMOCTH CHIIBI TOKA, HYIIETO Yepe3 PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOPA U HANIPSDHKEHHSI HA PE3UCTOPE.

OMNBITEL, JEMOHCTPUPYIOIINE 3aBHCHMOCTh SJIEKTPUUYECKOTO COTPOTUBIICHUS IMPOBOJHHUKA OT €r0 JUIMHBI, TUIOMIAIH TIOMEPEYHOTO
CEUeHHUs U MaTepuaa.

[IpoBepka npaBuia CIOKEHUS HAMTPSHKEHUH TTPH TTOCIIEA0BATEIbHOM COSTMHEHHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuiia i CUJIbI TOKA MIPH MApAIICIIbHOM COSIMHEHUH PE3UCTOPOB.

Omnpenenenne paboThI AIEKTPUIECKOTO TOKA, UIYLIETO YepPe3 PE3UCTOP.

Onpenenenre MOIIHOCTH IEKTPUYECKOTO TOKA, BHICIAEMON Ha pe3ncTope.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, WAYILETO Yepe3 JIaMIIOUKY, OT HAMPSIKEHHs Ha HEH.
Onpenenenue KIIJ[ narpeBarens.

HccnenoBanne MarHuTHOTO B3aMMOJICHCTBHS MOCTOSIHHBIX MAarHUTOB.

W3ydyeHre MarHUTHOTO MOJISt TOCTOSTHHBIX MAarHUTOB MPU UX OObEIMHEHUH U Pa3/ICIICHUN.
HccnenoBanue neiCTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OHLITBI, JACMOHCTPUPYIOIIUC 3aBUCUMOCTDb CHJIbL B3aMMOJICHUCTBUS KaTyIIKH ¢ TOKOM W MardfuTa OT CHUJIbI TOKa W HAIIPABJICHUA TOKa B
KaTYUIKEC.

W3ydyeHne nelcTBUsl MarHUTHOTO I10JIsI HA IIPOBOJHUK C TOKOM.
KoHcTpynpoBanue 1 u3ydeHue paboThl AJIEKTPOABUTATENs.
N3mepenue KII/I aneKTpoaBUraTeaIbHON yCTaHOBKH.

OmneITEl  TIO HUCCICIOBAHUIO SBJICHUS 3HeKTp0Mal"HI/ITHOI7I UHAYKIIHUU: HCCIICAOBAHUC W3MEHEHUM 3HAYeHUsI U HaITpaBJICHU
HHAYKINUOHHOT'O TOKA.
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9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHHUs.

Mexannueckoe naBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTENBHOCTh MEXaHWYECKOTO JBM)KEHUsA. PaBHOMepHOE
npsiMoJIMHEiHOe JBIKeHue. HepaBHOMepHOe mnpsiMosMHelHoe ABukeHue. CpeaHsiss U MIHOBEHHAas CKOPOCTb Tejla NpU HEPaBHOMEPHOM
JIBUKECHUMU.

Yckopenue. PaBHoyckopeHHOE npsiMoInHelHoe BmkeHne. CBoOoHoe najenue. OnbITel [ amuies.

PaBHOMepHOE aBWKEHHE TO OKpyKHOCTH. Ilepmon m yactora oOpamieHus. JluHeliHas W yrioBas ckopocTd. LleHTpocTpemuTenbHOE
YCKOpEHHUE.

[Tepsriit 3akoH HetoTona. Bropoii 3akon Hetotona. Tpertnii 3akoH HeroToHa. [TpuHuun cyneprno3unumy CHil.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUs: cujia TPEHUS CKOJIbKEHHUS, Crjla TPEHUsI TOKOs, IPYTHe BUJIbI TPEHUSI.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHUs. YCKopeHue cBoOojaHoro majeHus. J[pwkenue miaHer Bokpyr Connma. Ilepsas
KoCcMHUYeckasi CKopocTb. HeBecoMocCTh U meperpysku.

PaBHOBecne marepuanbHO Touku. AOCONIIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOTO Teja € 3aKpErIEHHOW OChbl0 BpalleHHs. MOMEHT
cwisl. LleHTp TsKeCTH.

Nmnynec tena. M3menenne ummyibca. UIMmynbe cuiibl. 3aKOH COXpaHEHUsI UMITYJIbCa. PeakTUBHOE JBUKEHUE.

Mexannyeckast paboTa U MOIIHOCTh. PaboTa cui TskecTH, ynpyroctu, Tpeaus.. CBsa3b sHepruu U padboThl. [loTeHnmanbHas sHeprus tena,
MOJIHSTOTO HaJl MOBEPXHOCTHIO 3eMiU. [loTeHIIManbHas SHEPrus CxaTou NpykuHbl. Kunerndeckas sHeprusi. Teopema 0 KHHETUYECKON SHEPIruu.
3aKOH COXpaHEHHSI MEXaHUYECKOW SHEPTHUH.

JleMoHcTpauum.
HaGnrogenne MexaHM4eCKOTO JBMKEHUS Tela OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

CpaBHeHI/Ie HYTCI\/'I u TpaeKTopI/Iﬁ JABWKCHUSA OJJHOT'O M TOT'O K€ TCJIa OTHOCUTECIBHO pa3HbIX TECJI oTcuéTa.
I/I3MepeHHe CKOPOCTHU U YCKOPCHUA HpHMOHHHeﬁHOFO JABUWKCHUA.
HccnenoBanue MMPU3HAKOB PABHOYCKOPCHHOI'O ABUKCHUS.

Ha6J'IIOI[eHI/Ie JABWIKCHUS TCJIa 110 OKPYKHOCTH.

© 0k~ wb Pk

HaOnroenne MexaHU4eCcKUX SBJICHUMN, MPOUCXOSIINX B cucTeMe oTcuéra «Tenexkay nmpu e€ paBHOMEPHOM U YCKOPEHHOM JIBHYKCHUU
OTHOCHTEJILHO KaOnuHeTa (GU3UKH.

7. 3aBHCUMOCTH YCKOPCHUM TCJIa OT MACChI TCJIa U ﬂeﬁCTBYIOHleﬁ Ha HCT'O CUJIBI.
8. Ha6J’IIO,[[eHI/IC paBCHCTBA CUJI IIPpU B3aMMOJCUCTBUH TEIl.
9. H3meHeHUe Beca Teia Ipu YCKOPCHHOM ABHUKCHUH.

10. ITepenaya ummnysbca Npyu B3aUMOAEHCTBUHU Tell.

11



11. IIpeoOpa3oBaHus SHEPTUU MIPH B3AaUMOICHCTBUH Tell.

12. CoxpaHenue UMITyJIbCca MPHU HEYIPYTOM B3aUMOJICHCTBUM.

13. Coxpanenue UMITyJIbCca TP A0COIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HaGnronenue peakTHBHOTO JIBHYKEHHUS.

15. CoxpaHeHue MeXaHU4eCKOW SHEPTruu Npu CBOOOIHOM Ma/ICHUU.

16. CoxpaHeHue MEXaHUYECKON YHEPTUU MPH JBMKEHUH TEJa M0/ ICHCTBUEM TPYKHHBI.

JlabopaTopHble padoThI H ONBITHI.
KoncTtpynpoBanue TpakTa s pa3roHa U JAIbHEHIIEr0 PABHOMEPHOTO JBHKEHUS IAPUKA UIH TEIIEKKH.

Ornpenenenre CpeHEN CKOPOCTH CKOJIBKEHUSI OpyCKa WU ABMKEHUS IIApUKa TI0 HAKIIOHHO M IJIOCKOCTH.
Omnpenenenre yCKOPEHUS Tela MPU PaBHOYCKOPEHHOM JBHKEHUH IO HAKJIOHHOW TIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHOW CKOPOCTH.

EE I .

[TpoBepka rumoTe3sl: €Ciiv MPU PAaBHOYCKOPEHHOM JBIKEHUU 0€3 HaYyalbHOW CKOPOCTH ITYyTH OTHOCSATCS KakK PsJl HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUHCUMOCTH CHITBI TPEHHSI CKOJIBKECHHUS OT CHITBI HOPMAJIBHOTO JIaBJICHHUSL.
Omnpenenenue ko3P PuIMeHTa TPEHUS CKOTBLKCHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

© o N oo

Omnpenenenre pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JBIKEHUU Tella IO TOPU30HTAIBHON MOBEPXHOCTH.
10. Omnpenenenrie paboThI CUIIBI YIIPYTOCTH MIPH MOABEME TPYy3a C UCIOJIB30BAHUEM HEIOIBUKHOTO U TOJBUKHOTO OJIOKOB.
11. U3y4yenue 3aKoHa COXpaHEHUSI SHEPTUU.

Paznen 9. Mexannueckue KoJ1e0aHus U BOJIHBI.

KonebatenpHoe nuxenune. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHWMH: TEPHOJ, YacToTa, aMIUIUTyaa. MaTreMaTH4eCKuid W TMPYKUHHBIN
MasaTHUKU. [IpeBpalieHne sHepruu npu KojaeodaTeIbHOM JIBUYKEHHUH.

3aryxaromnue koyeOanus. BelHyXaeHHBIC KoJleOanusa. Pezonanc. Mexanndyeckue BojaHbl. CBOMCTBAa MEXaHUYSCKUX BOJIH. [IpomoiapHbIC 1
ToIepeYHbIe BOIHBIL. JIJIMHA BOJIHBI U CKOPOCTh €€ pacipocTpaHeHus. MexaHM4eCKUe BOJIHBI B TBEPIOM Telle, CEHCMUYECKHUE BOJIHBI.

3Byk. [’ poMKkOCTh 3ByKa 1 BbicoTa TOHA. OTpaxkeHue 3Byka. UH(pa3Byk u yabTpas3ByK.

JeMmoHcTpanum.
1. HaGmronenue koneOaHui Ten MO/ ASWCTBUEM CUIIBI TSDKECTH M CUJIBI YIIPYTOCTH.

2. HabGmonenue xonebaHuil rpy3a Ha HUTH U Ha TIPY>KUHE.

12



HaGnronenue BBIHYX/IEHHBIX KOJIEOaHU U pe30HAHCA.
Pacrnipoctpanenue npoJ0abHBIX U IONEPEYHBIX BOJIH (Ha MOJIEIH).

Habnronenne 3aBUCIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o gk~ w

AKYyCTHYECKHI pE30HAHC.

JlabopaTopHble padoThI H ONBITHI.
Ormpezenenre 4aCTOTHI U IEPHOJIa KOJICOAHUI MAaTeMaTHYECKOTO MasiTHUKA.

Omnpenenenre 4acToThl U Mepro/ia KoiaeOaHuil Npy>KUHHOTO MasTHHKA.

HccnenoBanue 3aBUCUMOCTH NIEpUOAA KOJeOaHUM MOIBEIIEHHOTO K HUTH I'py3a OT JAJMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NepUoa KojaebaHui Npy>KMHHOTO MasiTHUKA OT Macchl Ipysa.
[IpoBepka He3aBUCUMOCTH Iepuo/ia KoJieOaHH Ipy3a, MOBEIMIEHHOTO K HUTH, OT MacChl rpy3a.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD NIepro/ia KoieOaHU NMPYKUHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTH MPYKUHBI.

No ok owbdhE

N3mepenue yckopeHust CBOOOTHOTO MaJIeHHUSL.

Pazgea 10. DiiekTpOMAarHuTHOE MOJI€ M JIEKTPOMATHUTHBIE BOJIHbI.

DJIEKTPOMAarHuTHOE TMoJie. DJIEKTPOMarHuTHbIE BOJIHBL. (CBOMCTBA SJIEKTPOMArHUTHBIX BOJH. Illlkama »IEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanme 371EKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3H.

DJieKTpoMarHuTHas nmpupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

JleMoHcTpauum.
1. CgBoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.

2. BoiHOBBIE CBONCTBA CBETA.

JlabopaTopHble padoThl U ONbITHI.
1. H3ydeHne CBOMCTB AJIEKTPOMArHUTHBIX BOJH C TIOMOIIBbIO MOOMILHOTO TenedoHa.

Pasznen 11. CBeToBbLIE IBJICHHUS.

JlyueBas mojnenb cBera. Mctounuku cseta. IIpsamonuneiinoe pacnipoctpanenue cBera. 3armeHus Connua u JIynel. OTpaxkeHue cBera.
[Inockoe 3epkano. 3aKOH OTPaKCHUS CBETA.

[Ipenomiienne cBeta. 3akoH mpesnomieHus cBera. [lonHoe BHyTpeHHee oOTpakeHHe cBeTa. Vcrmoiab30BaHHE MOJHOTO BHYTPEHHETrO
OTPAKEHHUS B ONITUYECKUX CBETOBOJAX.

Jlunza. Xox nyuedt B numH3e. OnTudeckas cuctema ¢oToammapara, MHUKPOCKONMAa M Teneckoma. [7a3 kak omnThyeckas cucrema.
ban3opykocTh U 1abHO30PKOCTD.

Pasnoxxenue Genoro ceeta B criektp. OnbiTel HetoToHa. ClioskeHre CeKTpalbHbIX IIBETOB. Jucnepcus cBera.

13



JdemoHcTpanmu.
[IpssMonIMHENHOE pacIIPOCTPAHEHUE CBETA.

OTtpakeHue cBera.

[Tonyyenue n300pakeH B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoliei JInH3e.

XoJ JIydel B pacCEenBaroLIe JINH3E.

[Tonyuenue n300paxeHU ¢ TOMOIIBIO JIUH3.

© oo N Ok~ wDdRE

[Tpunnun neiictBus goroanmnapara, MUKpPOCKOTA U TEJIECKOTA.
10. Mopens rnasa.

11. PaznoskeHue 6EI0T0 CBETA B CIIEKT).

12. TTonydeHnue O6eoro CBETA MPH CIIOKEHUHU CBETA Pa3HBIX IBETOB.

JlabopaTopHble padoThI U ONBITHI.
HccnenoBanue 3aBUCUMOCTH YTJ1a OTPKEHHS CBETOBOTO JIyda OT yrija MaJcHHs.

N3ydeHne xapakTepuCTUK U300pakeHUs MTpeIMeTa B TNIOCKOM 3epKalie.

HccnenoBanue 3aBUCUMOCTH yIJla MPEIOMIICHUS CBETOBOIO JIyda OT YIJia Ma/IeHusl Ha TPAHUIIE «BO3IyX—CTEKIIO».
[Tony4yeHue n300paskeHUI C ITOMOIIBIO COOMPAFOIICH JTUH3HI.

Omnpenenenne (OKYCHOTO PacCCTOSTHUSL M ONTUYECKON CHUIIbI COOUPAIOIIeH TUH3BI.

OnBITH IO Pa3JI0KECHUIO 0eJI0ro CBETA B CIICKTD.

No apk~wbhPE

OnBITH IO BOCIIPHATHIO OBCTA IMPCIAMCTOB IIPH UX Ha6J'IIOI[eHI/II/I 4Ucpe3 IBCTOBLIC (1)I/IJ'IBTpBI.

Pa3zpen 12. KantoBbie iBJIeHUS.

Omnwitel Pesepdopna u mnanerapnas mojnens aroma. Mogens aroma bopa. Mcmyckanwe u morjomieHHMe cBeTta atroMoM. KBaHTHI.
JInHeyaTbie CIEKTPHI.

PannoaktuBHOCTh. Anbda, OeTa- M ramma-uznydeHus. CTpoeHue aTomMHOro siapa. HykionHas Mozens aroMHOTo sjpa. M30Tombl
PaanoaktuBHbie ipeBpanienus. [lepuoa nomypacmnaga aTOMHBIX SIED.

SAnepHble peakuuu. 3aKOHBI COXPAHEHHS 3apsiIOBOIO M MAacCOBOTO UHMCEN. DHEpPrusi CBSI3M aTOMHBIX sifiep. CBsi3b Macchl U SHEPTHM.
Peaknuu cunresa u nenenus saep. Mcrounuku sHeprun CoiHLa U 3BE3.

AnepHas sHepretuka. JlecTBUS paMOAKTUBHBIX U3JIyYEHUM HA KUBbIE OPTaHU3MBbI.
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JdemoHcTpanmnu.
CrexTpbl U3JIy4eHUsI ¥ TIOTJIONIECHUS.

CrieKTphl pa3auyHbIX Ia30B.
CriexTp BoAOpO/Ia.
Habnronenue TpexoB B kamepe BuibcoHa.

Pabota cuérunka HOHU3UPYIOMIUX U3TYUEHUH.

o0k~ wnPE

Perucrpanus nsirydeHust NpUPOAHBIX MUHEPAIOB U IIPOTYKTOB.

JlabopaTopHble padoThI H ONLITHI.
1. HaOGmroeHne CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3TYUCHHS.

2. HccrenoBanue TPeKOB: H3MEPEHUE SHEPTUH YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 oTorpadusm).
3. H3mepeHne painoakTHBHOTO (hOHA.

IToBTOPHUTETLHO-00001IAIOIIHIA MOTYIb.

[ToBTOpHUTENBHO-0000MIAIONMIT MOIYJIb TMPETHA3HAYEH ISl CUCTEMATH3alMud W OO0O0OIIEHMs] MPEAMETHOTO COJEpKAHUS W OTbITa
NESITETFHOCTH, TPHOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3HMKH, a TAKXKE JJIA MOATOTOBKHA K OCHOBHOMY T'OCYAapCTBEHHOMY JK3aMEHY IO
(dbusuke s 00yJaromMXCs, BHIOPABIIUX ATOT YYCOHBIN MPEAMET.

[Ipr wm3ydeHWH MAHHOTO MOJYJS PEaM3YIOTCS M CHUCTEMATH3UPYIOTCS BHUIBI JCSITCIBHOCTH, HA OCHOBE KOTOPBIX OOCCIIEUHMBACTCS
JTOCTIDKCHHE TPEAMETHBIX W METANpPEIMETHBIX IJIAHUPYEMBIX PE3yJbTaToB oOydeHHus, (OPMHPYETCS E€CTECTBEHHOHAy4YHAs IPAMOTHOCTB:
OCBOEHHME HAYYHBIX METOJIOB UCCIICIOBAHMS SIBJICHUM MTPUPOBLI U TEXHUKH, OBJIAJACHUE YMEHUSMH OOBICHATh (DU3MUCCKHUE SIBICHUS, IIPUMECHSIS
MOJTy4YCHHBIC 3HAHUS, PEIIATh 337241, B TOM YHCJIe KaUeCTBECHHBIC U SKCIIEPUMEHTAJIbHBIE.

[TpuHIUIHATIEHO ACSITEIBPHOCTHBIN XapakTep JAHHOTO pasjelia Pean3yeTcsl 3a CYET TOro, YTo OOydYaroniuecs: BBITIOJHSIOT 3aJlaHus, B
KOTOPBIX UM ITIpeIJIaracTcs:

Ha OCHOBE TMOJyYCHHBIX 3HAHHMH pPacCllO3HABaTh M HAYYHO OOBACHATH (U3MUECKHE SBJICHHUS B OKPYKAIOIICH MPUPOJEC U MOBCETHEBHOMN
JKU3HU,

UCIO0JIb30BaTh HAYYHbIE METObI HCCIENOBAHUS (PU3UUECKUX SIBICHUN, B TOM YHCIE /U IPOBEPKHU TUIOTE3 U MOJIYUYEHUSI TEOPETUUECKUX
BBLIBOJIOB;

OOBSCHATh HAyYHbIE OCHOBBI HaMOOJICC BaXKHBIX JOCTHKECHHH COBPEMEHHBIX TEXHOJIOTHHM, HampuMep, IPaAKTHYECKOrO0 HCIIOIb30BaHUS
Pa3TMYHBIX HCTOYHUKOB YHEPTHH HAa OCHOBE 3aKOHA MPEBPAICHHS U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPTHH.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS [NPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBHLUEI'O
OBPA3OBAHUA

N3ydyeHne ¢u3ukun Ha YpPOBHE OCHOBHOIO OOINEro OOpa30BaHWS HAMPABICHO HA JOCTHKCHHE JIMYHOCTHBIX, METANPEJAMETHBIX U
MpeAMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

B pesynbprare msydeHus (U3MKK HAa YpOBHE OCHOBHOTO 00miero oOpasoBaHusi y oOywaromierocss OyayTr chOpMHPOBAHBI CIEAYIOIIHE
JUYHOCTHBIC PE3YJIbTATHI B YACTH:

1) naTPpHOTHYECKOTr0 BOCIIUTAHUSA:

- IPOSIBJIEHNE UHTEpeca K UCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCUICKON (pru3nuecKkoi HayKu;
- IEGHHOCTHOE OTHOILIEHHUE K JIOCTHKEHUSM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpakIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

-TOTOBHOCTh K AaKTHMBHOMY YYacTHIO B OOCYXJEHMHM OOIECTBEHHO 3HAUYMMBIX U ITHUECKUX MPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKUM
MIPUMEHEHHEM JIOCTHKEHUN (PU3UKY;

- 0CO3HAHUEC BAXXHOCTU MOPAJIbHO-3THUYCCKUX NPUHIHUIIOB B ACATCIBHOCTH y‘IéHOFO;

3) acTeTMYECKOr0 BOCIIUTAHMSI:

- BOCIIPUSITHE SCTETUUECKUX KauecTB (PU3MUECKON HAYKU: €€ TapMOHUYHOTO MOCTPOECHHUSI, CTPOTOCTH, TOUHOCTH, JIAKOHUYHOCTH;
4) EeHHOCTH HAYYHOI'0 IMO3HAHUSA:

- 0OCO3HAHME LEHHOCTU (U3NYECKOM HAyKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHMSI MUpPA, OCHOBBI PAa3BUTHUS TEXHOJOTUH, BayKHEHIIEH
COCTaBIISIOLIEH KYJIbTYPHI;

- pa3BUTHE HAYYHOU JTH0003HATEIHLHOCTH, MHTEPECA K UCCIIEeI0BATEIbCKOM NesITeIbHOCTH;
5) popMupoBaHus KYJbTYPbI 310POBbSI M IMOIIMOHAJIBLHOIO 0JIATONOJYy U

- 0CO3HaHHUC ICHHOCTH 0€e3011aCHOTO 06pa3a JKU3HU B COBPECMCHHOM TCXHOJIOTHUYCCKOM MUPE, BA)KHOCTHU IIPABUJI 0e30macHOro IIOBCACHUA
Ha TPaHCIIOPTEC, Ha J0pOorax, € 3JICKTPUICCKUM U TCIIJIOBBIM O60py,Z[OBaHI/IeM B JOMANIHUX YCIIOBUSAX;

- chopMHUpPOBAaHHOCTH HaBbIKa pedIeKCuu, MPU3HAHKE CBOETO MpaBa Ha OMMOKY M TaKOTO e MpaBa y APYroro 4eJoBeKa;
6) TPy10BOr0 BOCIIUTAHUA:

-dKTUBHOC Y4YaCTHC B PpCHICHUN TIPAKTUYCCKUX 3aJav (B paMKax CEMbHU, O6pa3OBaTeJIBHOI>'I opraHuzanuv, roponaa, Kpafi)
TEXHOJIOTHYECKOM U COLIMAJIbHOU HAIlpaBJICHHOCTH, Tpe6y}oumx B TOM 4YHUCJIC U Q)HSHHGCKI/IX 3HaHHfI;

- MHTCPEC K NPAKTUICCKOMY NU3YUCHUIO npo@eccnﬁ, CBA3aHHBIX C (bPI3I/IKOI>’I;

7) IKOJIOrNYeCcKOr0 BOCITIHTAHMA:
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- OpUEHTAalMsl Ha NMPUMEHEHHEe (PU3NYECKUX 3HAHWN Ui PEeLICHHs 3371ad B 00JAaCTH OKPYXKAIOLIEH cpenibl, IIIAaHUPOBAHUS TTOCTYIIKOB U
OLICHKH UX BO3MOXKHBIX IIOCJIEICTBUN JUIsl OKPYKAIOLEH CPENIbL;

- OCO3HaHME TTI00ATBHOTO XapaKTepa KOJIOTHUECKUX MPoOIeM U IMyTel UX PEelICHHUS;
8) ajanTanuu K U3MEHSIOIMMCS YCJIOBHSAM COLMAIbLHON U NPUPOIHOI Cpeabl:

-TOTPEOHOCTh BO B3aMMOJICHCTBHUH MPH BBIMOJHEHHH HCCIECAOBAHUI U TMPOEKTOB (PM3NYECKON HAINPABICHHOCTH, OTKPBITOCTh OIBITY U
3HAHUAM JPYTHX;

- [IOBBIICHUEC YPOBHS CBOCH KOMIICTCHTHOCTHU 4YCpe3 NPAaKTUUCCKYIO ACATCIIBHOCTD,

- 10TpeOHOCTh B (D)OPMHUPOBAHUM HOBBIX 3HAHUM, B TOM yHclie QOPMYIHPOBATh WIEH, TOHATHUS, THUIOTE3bl O (U3NUYECKUX OOBEKTaX U
SIBIICHUSX;

- 0CO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHMN M KOMIIETEHTHOCTEN B 001acTH (PU3HKHY;
- IJJAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

- CTpEMJICHUE aHAITM3UPOBATH U BBISBIISATH B3AUMOCBSI3H TIPUPOIBI, OOIIECTBA U YKOHOMHUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3UIECKUX
3HAHWM;

- OLIEHKAa CBOMX JIEUCTBUM € YUETOM BIMSHHS Ha OKPYKAIOIIYIO CPEly, BO3MOXKHBIX IJI00AIbHBIX MOCIIEACTBHM.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pesyabraTe oOCBOCHHMS NpOrpaMMbl 10 (U3MKE Ha YypOBHE OCHOBHOIO oOImero ooOpa3oBaHus Yy oOygaromierocs OyayT
chopMHUPOBaHbI MeTanpeIMeTHbIE Pe3yJIbTaThl, BKIIOYAIONIME IMO3HABATEIbHBIC YHHUBEPCAJIbHBIC YYCOHBIC ICHCTBHS, KOMMYHHKATHBHBIC
YHHUBEPCAIbHBIC yUCOHBIC JCHCTBHS, PETYJIATHBHBIC YHUBEPCATbHBIC YUeOHBIC ICHCTBUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

ba3oBrble JJornuyeckue aeficTBUA:
BBISIBIISITH M XapaKT€PU30BaTh CYIIECTBEHHBIE MPU3HAKH 0OBEKTOB (SBICHUIN);

YCTaHABJIMBATb CYIJ_IGCTBGHHHﬁ IIPpHU3HAK KJ'IaCCI/I(l)I/IKaI_H/II/I, OCHOBaHUA OJIA 0606H_IGHI/I$I H CpaBHCHHUA,

BBIABJIATE 3dKOHOMCPHOCTH U IIPOTHUBOPCYHA B PACCMATPUBACMBIX (l)aKTaX, JaHHBIX U Ha6J'IIOI[eHI/I$IX, OTHOCAIIHNXCA K (I)I/I3I/I‘ICCKI/IM
SIBJICHHUAM,

BBIABJIATE NPUYUHHO-CJICACTBCHHBIC CBA3HU IIPU HU3YUYCHUU (1)I/I3I/I‘IGCKI/IX SIBICHUH U nmponeccoB, AejaTb BBIBOAbI € HCIIOJIB30BAHHUCM
ACAYKTUBHBIX U UHAYKTUBHBIX YMO3aKJ'IIO‘leHI/II71, BBIIBUI'aTb I'MIIOTC3bI O B3aUMOCBA3AX (I)I/ISI/ILIGCKI/IX BCJIIMYMH,
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CaMOCTOSITEJIBHO BBIOMpaTh croco0 pemieHus ydeOHOW (u3ndeckoil 3ajauu (CpaBHEHHE HECKOJbKMX BapHAaHTOB pEIIEHUs, BHIOOD
HanboJiee MOAXOAIIEr0 C YUETOM CaMOCTOSTENILHO BBIICTICHHBIX KPUTEPUERB).

ba3oBble nucciaenoBareibCKHe AeiiCTBHS.
HCII0JIb30BATh BOIIPOCHI KaK HCCJICIOBATCIbCKUI HWHCTPYMCHT IIO3HAHUS,

MIPOBOJIUTH TI0 CAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOKHBIA (DU3MUYCCKHI SKCIIEPUMEHT, HEOOJBIIOE HCCIICIOBAHUE
(U3HYECKOTO SBJICHHS,

OIIEHUBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTH MH(GOPMAITHIO, TIOJIYICHHYIO B XOJIE€ UCCIICIOBAHUS U YKCIIEPUMEHTA;
CaMOCTOSITENILHO (POPMYITUPOBATH 000OIIIEHHS U BBIBOIBI 110 PE3YJbTAaTaM MPOBEAEHHOTO HAOIIIOICHMS, OTIBITA, HCCIICIOBAHNS,

IMPOTrHO3UPOBATH BO3MOKHOC I[anLHeﬁmee Pa3sBUTHE (1)I/I3I/I‘-ICCKI/IX MMpoUEeCCOB, a4 TAKKEC BBIABUTATH IMPCAITIOJIOKCHUA 00 ux pa3sBUTHUU B
HOBBIX YCJIOBUSAX U KOHTCKCTaXx.

Pabora ¢ undpopmanueii:
MPUMEHSTh Pa3IUYHble METO/bI, HHCTPYMEHTBI U 3alPOChl MPU MOUCKE U 0TOOpe MH(GOPMALMU WIN JAHHBIX C YYETOM IPEaIoKEHHOM
y4aeOHOU Pu3nUIecKoi 3a1auu;

aHaAJIM3UPOBATh, CHCTEMATHU3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIMIO Pa3IMYHBIX BUIOB U (JOPM MPECTABICHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAaNbHYIO (OpMy IpeacTaBieHHs] WHGOPMALMU U WUTIOCTPUPOBATh pelllaeMble 3a7aud HECI0KHBIMU
cXeMaMu, AuarpaMMaMu, HHOU rpadukoi U MX KOMOUHALUSMU.

KomMMyHMKaTHBHBbIE YHUBeEpPCaJIbHbIE y4eOHbIe H1eiCTBUSA:
B X0Jic OOCYXJCHHsS Y4eOHOTO MaTepualia, pe3yJbTaToB JabopaTOpHBIX pPabOT W TPOEKTOB 3a/aBaTh BOMPOCHI IO CYIIECTBY
o0cyXaeMoii TeMbl U BbICKa3bIBaTh HJICH, HAILIEJICHHbIE Ha PEIICHUE 3a]aui U MO yIep KaHue OJiaroenaTreabHOCTH OOIICHHUS,;

COIIOCTABJIATH CBOU CYKJACHUA C CYKACHUAMMA APYIruX Y4aCTHUKOB AMajiora, O6H&py>KI/IBaTB pasiiniue U CXO0ACTBO HO3I/II_[I/H>'I;

BbIpaXXaTb CBOIO TOYKY 3PCHUS B YCTHBIX U IIMCbMCHHBIX TCKCTAX,

HY6J'II/ILIHO MMPpEACTABJIATE PE3YJIbTAThI BBIIIOJTHCHHOI'O (bH?)H‘ICCKOFO OIIbITa (BKCHepI/IMCHTa, HCCJIICA0BaHNUA, HpOCKTa);

IIOHUMATb U UCIIOJIB30BATh IIPCUMYILICCTBA KOMAaHJIHOM U HHHHBHHY&HBHOﬁ pa6OTBI IIpH PpCHICHHUUA KOHKpCTHOﬁ (1)H3H‘l€CKOﬁ HpO6HeMBI;

INpUHHUMATb LU COBMECTHOM JACATCIIbHOCTH, OPraHMU30BbIBATb JEUCTBUSA MO €€ JOCTHIKCHMIO: pacipeacisiTb pPoJiu, O6CY)K,I[8.TB
IIPOLECChI U PC3YJIbTAThI COBMECTHOM pa6OTBI, O606H18.TB MHCHHS HCCKOJBKHUX J'IIO,Z[GfI;

BBIIIOJIHATE CBOIO 4YaCThb pa6OTLI, JAO0CTUT'ast KAYCCTBCHHOI'O PE3yJibTaTa IO CBOCMY HAIIPABJIICHUIKO U KOOPAUHUDPYSA CBOU JIEUCTBUS C
APYTUMHA YJICHAMH KOMAH/IbI;

OIICHMBATb Kady€CTBO CBOCIo BKJaJa B O6IJ.[I/II71 MNPOAYKT II0 KpUTCPUAM, CaMOCTOATCIBHO C(I)OpMYJ'II/IpOBaHHLIM yY4aCTHUKaMU
B3aUMO/JICHCTBUSL.
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PerJIﬂTHBHLIe YHUBEpPCAJIbHBbIC yqeﬁnme JeHCTBUS

Camoopranmu3anus:

BBISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CHTYAIHSIX, TPEOYIONUX TSl pEeIICHHs (PU3NISCKUX 3HAHUMH;

OPUEHTUPOBATHCS B PA3IMYHBIX MMOJXO0JaX MPUHSITHS PEIICHUN (MHIUBUIYAIbHOE, IPUHATHE PEHICHUS B TPYIIIC, MPUHATHE PEIICHHMA
IPYyINIOH);

CaMOCTOSITEJIBHO COCTaBJISTh aJTOPUTM pelieHuss GU3NYECKOH 3a7auM WM IUIaHA UCCIIEJOBAHMS C YYETOM MMEIOIUXCS PECYPCOB M
COOCTBEHHBIX BO3MOXKHOCTEH, apr'yMEHTUPOBATH MpelaracMble BApUAHTHI PEIICHUM;

JeNnaTh BRIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
CaMOKOHTPOJIb, IMOLMOHAIbHBIH MHTEJVIEKT:

JlaBaTh a/IEKBaTHYIO OLIEHKY CUTYalluu U MpeJylaraTh IiaH e€ U3MEeHEeHMUS,

O0OBSCHITH IPUUUHBI JOCTHKEHUS (HEIOCTHIKEHUSI) PE3YJIbTATOB JIEATEIILHOCTH, J1aBaTh OLICHKY MTPUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBBI B JICSITEIILHOCTh (B TOM YHCIJI€ B XOJI BBITIOJHEHHS (PU3MUECKOTO MCCIICIOBAHUS WIIM MPOEKTA) Ha OCHOBE HOBBIX
00CTOSATENHCTB, N3MEHUBIITUXCS CUTYAIlM, YCTAHOBJICHHBIX OITMOOK, BO3HUKIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LU U YCIOBUSIM;

CTaBUTh ce0si HA MECTO JAPYroro 4eloBeKa B XOJ€ CIopa WM JTUCKYCCUU Ha HAYYHYIO T€MY, MOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY
Apyroro;

MpHU3HABaTh CBOE MPaBO Ha OIIMOKY MPH perieHuH (PU3UYEeCKHX 3a7ad WIM B YTBEP)KICHHUSIX Ha Hay4dHbIe TEMbl U TaKOE K€ IPaBO
Jpyroro.

INPEIMETHBIE PE3YJIbTATbBI

K koHiy oOyuenus B 7 KJiacce peJMeTHBIC pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh C(HOPMHPOBAHHOCTH y OOyUarOLTHXCS
YMEHHUI:

UCIIOJIb30BATh MOHATHS: (PU3NYECKUE M XUMHUYECKUE SIBJICHUS, HAOIIOCHHE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, CAMHHUIBI (H3UYECKUX
BEJIMYMH, aTOM, MOJIEKYyJla, arperaTHbIe COCTOSIHUS BellecTBa (TBEPIOE, JKUAKOE, ra3oo0pa3HOe), MEXaHHMYECKOe JBMKEHHE (PaBHOMEpPHOE,
HEpaBHOMEpHOE, NPSMOJIMHEHHOE), TpPAeKTOpHs, paBHOACHCTBYMomas cuiaa, Aedopmanus (ynpyras, IUIacCTUYECKas), HEBECOMOCTb,
COOOLIAIOIINECS COCY/IbI;

pas3inyuaTthb SABJICHUA (,I[I/I(l)(l)y31/lﬂ, TCIJIOBOC ABHMXKCHHNC YaCTHILL BCIICCTBA, paBHOMCPHOC JIBHXKXCHHUEC, HCPABHOMCPHOC ABMIKCHUC, HHCPLIUA,
B3aHMOJICHCTBUE TCJI, paBHOBCCHC TBép)IBIX TCI C SaerHHéHHOﬁ OCBbIO BpallCHU:, Nepcaavda AaBJICHUSA TBép,Z[LIMI/I TCJIaMHu, XUIAKOCTAMU H
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ra3amu, aTMocqepHOe JaBJCHUE, IIJIaBaHUE TEJ, MPEBPALICHUS MEXaHUYECKOW YHEPTuH) MO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (pU3HUECcKOe SIBICHUE;

pacro3HaBaTh MPOSBICHUE W3YUEHHBIX (DU3UYECKUX SBJICHUU B OKPYKAIOUIEeM MHUpPE, B TOM 4HUCle (pU3MYECKHe SBJICHUS B MPHPO/IE:
IIPUMEPBI JBIKEHUS C Pa3IMYHBIMM CKOPOCTSIMHU B >KMBOM M HEXHUBOW NPHUPOAE, NEHCTBUE CHIIBI TPEHUS B NPUPOAEC U TEXHHUKE, BIUSHUE
aTMOC(EpHOTO JIaBJICHUSI HA JKWBOW OpPraHM3M, IUIABAHWE DPbIO, PhIYaru B TEJE YEIIOBEKa, NMPH 3TOM IEPEBOAMUTH MPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIJICTISTH CYLIECTBEHHBIE CBOMCTBA (MMPU3HAKH) (PU3UUECKUX SBIICHHIA;

ONMCHIBATh U3YUYECHHbIE CBOMCTBA T€J U (PU3UUECKUE SBICHUS, UCTIOIB3Ys (PU3MUECKUE BEJIUYUHBI (Macca, 00bEM, MIIOTHOCTh BELIECTBA,
BpeMsi, IyTh, CKOPOCTb, CPEIHSSI CKOPOCTb, CHJIa YIPYTOCTH, CUJIa TSDKECTH, BEC Tella, CUJla TPEHUs, 1aBlieHue (TBEPOro Tena, )KUAKOCTH, ras3a),
BBITAJIKMBAIOIIAs CUJa, MEXaHW4eckass paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KOI(PPHUIMEHT MOJE3HOTO NEHCTBUS MEXaHU3MOB,
KMHETUYeCcKass M TMOTEHIMAJbHAs DSHEPrus), MPH ONUCAHUU TPABUIBHO TPAKTOBAaTh (U3WYECKUII CMBICI HCHOJIb3YEMbIX BEIUYMH, HX
0003HaYeHMSI U €AMHULIBI (PU3UYECKUX BEJIMYUH, HAXOJAUTh (POPMYIIbI, CBSI3bIBAIOIINE IAHHYIO (PU3NUYECKYIO BEIUYMHY C IPYTUMH BEIHMUYMHAMU,
CTPOUTH rpaQUKU N3y4EHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepU30BaTh CBOMCTBA Tel, (PM3MUYECKUE SBJICHUS U MPOLIECCHI, UCTOJb3Ysl MpaBUila CIOKEHUs CUII (BIOJb OJHOU MPSIMOM), 3aKOH
I'yka, 3axon Ilackams, 3akoH Apxumesna, MPaBWIO pPaBHOBECHs pbluara (0JI0Ka), «30JI0TOE€ TPABUIIO» MEXaHUKH, 3aKOH COXPAHCHHS
MEXaHUYECKOM HEPTrUu, Py 3TOM JaBaTh CIOBECHYIO ((OPMYIUPOBKY 3aKOHA U 3allMChIBATh €r0 MaTeMaTUYECKOE BBHIPAKEHUE;

OOBACHATh (PU3UUYECKHUE SBIICHUSI, TIPOLIECCHI M CBOMCTBA TEJ, B TOM YHCIIC M B KOHTEKCTE CUTYyallUi MPAKTHKOOPHUECHTUPOBAHHOTO
XapakTepa: BBISABISATh TPUIUHHO-CIIECACTBEHHBIC CBS3HU, CTPOUTH OOBICHEHHE U3 1—2 JJOTHYECKUX IIaroB ¢ ONopoi Ha 1—-2 W3y4eHHBIX CBOMCTBA
(bU3UYEeCKUX SIBICHUH, (PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacy€THbIe 3a7aun B 1—2 1efCTBUS, UCHIOIb3YsI 3aKOHBI U (POPMYJIBI, CBSI3bIBatOLME (PM3MUECKUE BETUYMHBI: HA OCHOBE aHaIM3a
YCIIOBUS 33/1a4M 3aIIUCBHIBATH KPATKOE YCIOBHE, MMOJICTABIATh (DU3UUYECKUE BEIMUYUHBI B OPMYIIBI U IPOBOJUTH PACUEThI, HAXOIUTH CIIPABOUYHbIE
JaHHbIE, HEOOXOAUMBIE JIJISl PEeLICHHS 3a/1a4, OLIEHUBATh PEATUCTUYHOCTh MOJYyYEeHHOM (PU3NUeCKON BEeIUYUHBL

paciio3HaBaTb HpO6J’ICMBI, KOTOPBIC MOXHO PCIIWTh IIPU IIOMOIIU (bI/ISI/I‘ICCKI/IX METOJ0B, B OIIMCAaHHMMU HCCJICIAOBAHUS BbIACIATH
IIPOBEPACMOC IIPECAIIOJIOKCHUC (FI/IHOTGSY), pas3iindyaTb U UHTECPIPETUPOBATH HOJ'Iy‘ICHHBIﬁ pE3yIbTaT, HAXOAUTH OIIMOKHU B X0/ € oIlbIiTa, A€J1aTh
BBIBOJIBI 110 €I'0 pE3YyJIbTaTaM,;

IIPpOBOAUTL OIIBITBI I10 Ha6J'II-O,I[eHI/II-O d)I/ISI/I‘leCKI/IX SIBJICHUN WU (bI/ISI/I‘ICCKI/IX CBOMCTB TEII: d)OpMy'J'II/IDOBaTL IIPOBECPSACMBIC
IpCAIOJI0KCHUA, C06I/IpaTB YCTAaHOBKY M3 MPCATIOKCHHOTO O60py,HOBaHI/I$I, 3allMChIBAaTh X0/ OIIbITa 1 (bOpMy.]'II/IpOBaTB BBIBObI,

BBITIOJIHATH MPSIMbIE U3MEPEHHsI PACCTOSHUSA, BPEMEHH, MacChl Tea, 00bEMa, CHIIbI U TeMIepaTyphl C UCIOJIb30BAHUEM aHAIOTOBBIX U
M (POBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS IPUOOPOB € YUETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTH U3MEPEHUIA;

IOpOBOAUTL MCCICAOBAHUC 3aBUCHUMOCTH OJTHOM (I)I/ISI/ILICCKOI\/’I BCJIIMYUHBI OT I[pyTOﬁ C MHCIIOJIBb30BAHUEM IIPAMBIX I/I3MepeHI/II>’I
(BaBI/ICI/IMOCTI/I IIyTU paBHOMCPHO JABWXYHICTOCS TCJIa OT BpECMCHU ABUKCHHUSA TCJIA, CUJIBI TPCHUA CKOJIBXKCHUA OT BECA TCJId, KAYCCTBaA O6pa6OTKI/I
HOBGpXHOCTCI’I TCI W HE3aBUCHUMOCTH CHIIBI TPCHHA OT IUIOIaJu COIIPUKOCHOBCHHUA TCJI, CHUJIbBI YIIPYITOCTHU OT YAJIUMHCHHUA IIPYKHUHEI,
BBITAJIKMBAIOIIEH CHUJIBI OT 00BEMa HOFPY)KéHHOﬁ 4aCcTu TC€JIa U OT IJIOTHOCTH KXHUIKOCTH, €€ He3aBHCUMOCTH OT IJIOTHOCTHU TCIa, OT FJIY6I/IHI>I,
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Ha KOTOPYIO NOTPYXEHO TeNo, YCIOBH IUIABAaHUS TEJ, YCIOBHI paBHOBECHS pbluara M OJIOKOB), y4acTBOBATh B IUIAHUPOBAHMM Y4EOHOTO
WCCIIEIOBAaHUS, COOMpATh YCTAaHOBKY M BBINOJHATH W3MEPEHHUs, CIEAys IPEUIOKEHHOMY IUlaHy, (pUKCHpOBaTh pe3yibTaThl MOTYYECHHOU
3aBUCUMOCTH (PM3NYECKUX BEJTMUYMH B BUJIE MPEUIOKEHHBIX TaOIUI] U IpapUKOB, €J1aTh BBIBOJIBI 10 pPE3yJibTaTaM UCCIEI0BAHMUS;

MIPOBOJINTH KOCBEHHBIC H3MEPCHUS (PU3NICCKUX BEIIMYUH (TUIOTHOCTH BEMISCTBA JKUIKOCTH U TBEPAOTO Teja, CHJIA TPSHUS CKOJIBKCHUS,
JIABJICHUE BO3JlyXa, BHITAJIKMBAIOIIAS CHUJa, JCHCTBYIOIIAS HAa MOTPY:KEHHOE B JKHAKOCTHh TEJI0, KOA(P(UIMEHT IMOJIE3HOTO JCHCTBHS MPOCTHIX
MEXaHU3MOB), CJIEAyd MPEJIOKEHHOW MHCTPYKIMU: TIPU BBIMOJHEHUU W3MEPEHHM COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHMCIATH
3HAYCHUE MCKOMOM BEIUYHMHEL,

coOroAaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTH MpHU padoTe ¢ 1adopaTOpHBIM 000pyI0BaHUEM;

YKa3bIBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETpP, AUHAMOMETP, COOOIIAOLIUECS COCYIbI,
O6apoMmeTp, pbluar, MoABMKHBIN U HEMOABUKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS M3YyYEHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOICTB C OMOPOMl Ha MX OmUCaHHs (B TOM YHUCIE:
MOAIIUITHUKY, YCTPOMCTBO BOJIONPOBO/IA, THIPABINYECKUI MPECC, MAHOMETP, BHICOTOMED, MOPIIHEBOI HACOC, ApEOMETP), UCIOIb3Ys 3HAHUS O
CBOMCTBax (PU3NYECKUX ABJIEHUN U HEOOXOAMMBbIE (PU3UUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

MIPUBOJIUTH MPUMEPHI (HaXOIUTh MHGOPMALMIO O MPUMEpax) MPaKTUYECKOTO HMCMOIb30BaHUS (M3MUYECKUX 3HAHUN B MOBCETHEBHOM
KU3HU 7151 oOecriedeHus1 6€30MacHOCTH MpHU 00pallleHuu ¢ IpudopaMu U TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHEHUS 3710pPOBbs U COOIIOACHUS
HOPM 3KOJIOTMYECKOI'0 MOBEACHNUS B OKPYKAIOLIEH cperie;

OCYIICCTBJIATh OTOOpP HCTOYHHMKOB HH(popMaiud B MHTepHETE B COOTBETCTBHUU C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIUXCS 3HAHUH W MyTéM CPaBHCHHS PA3JIMYHBIX UCTOYHUKOB BBIJCIATH MH(DOPMAIIMIO, KOTOPAs SBJSCTCS MPOTUBOPECUYMBOM WA MOXKET
OBITh HEJIOCTOBEPHOM;

WCII0JIb30BAaTh MPH BBIMIOJHEHUU YYEOHBIX 3aJaHUl HAY4YHO-NOMYJSIPHYIO JIMTEpaTypy (U3MUECKOTO COJEp)KaHUs, CIpPaBOYHbBIC
MaTtepuaisl, pecypcbl cetu MHTepHeT, BiaseTh npuéMamMu KOHCIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus MHGOpMalUU W3 OJHOM 3HAKOBOH
CUCTEMBI B JAPYTYIO;

CO31aBaTb COOCTBEHHbBIE KpaTKU€ INHNCBMCHHBIC W YCTHBIC COO6IHCHI/I$I Ha OCHOBE 2—3 HCTOYHHKOB I/IH(i)OpMaHI/H/I (bI/ISI/I‘IeCKOFO
COACPIKaHuA, B TOM 4YHUCIIC HY6J'II/IIIHO JACJIaTb KpaTKHueC COO6H_[CHI/I${ O pe3ylibTaTax IMpPOCKTOB HUJIN y‘le6HLIX HCCHCHOB&HHﬁ, IIpyu 3TOM I'PpaMOTHO
HCIIOJIB30BATh I/I3y‘IeHHBII71 TTOHATHUHBIN armapar Kypca (1)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIVICHUC anSeHTauHeﬁ;

IIpyU BBIIIOJIHCHUHA y‘le6HHX IIPOCKTOB H HCCIICOBAHUM pacipeacisiThb 00s3aHHOCTH B I'pynnc B COOTBCTCTBHH C IIOCTABJICHHBIMHU
3aJadyaMi, CJICAUTH 3a BBIIIOJHCHUCM IIJIaHa ﬂeﬁCTBHﬁ, aZICKBATHO OLCHHMBATH COOCTBEHHBIN BKJIaJA B ACATCIBbHOCTb I'PpYIIIbI, BBICTPAUBATH
KOMMYHUKATHBHOC B38.HMO,Z[€I>'ICTBH€, YUYUTBIBASI MHCHUC OKPYIKAIOIIUX.

K koHIy oOyueHus B 8 kJiacce mpeMeTHbIe pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaXaTh C(HOPMUPOBAHHOCTH Yy O0YyJarolIuXcs
YMEHUU:
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HCIOJIb30BATh IOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBMIKEHHE aTOMOB M MOJIEKYJ, arperaTtHble COCTOSIHHS BEIIECTBA,
KpHUCTAJUTMYECKUE U aMOp(HBIC Tejla, HACBHIIEHHBIM M HEHACBIIIICHHBIN T1ap, BJIaXKHOCTh BO3/IyXa, TeMIIepaTypa, BHYTPESHHSS SHEPrUs, TCILIOBOM
JIBUTaTENlb, AJIEMEHTAPHBIA JJIEKTPUUYECKUN 3apsij, AJIEKTPUUYECKOE I0JIe, MPOBOJHUKUA MU AUICKTPUKH, MOCTOSHHBIM JIEKTPUUYECKUN TOK,
MarauTHOE T0JIE;

pasnuyarh SBJIEHUS (TEIUIOBOE PAaCIIMPEHHME U C)KaTue, TeIulonepeayda, TeIJIOBOE PAaBHOBECHE, CMAauyMBaHUE, KalWUISIPHbIE SBICHUS,
UCIapeHue, KOHJEHCAlMs, IUIaBJICHUE, KpUCTaliu3auus (OTBEpJEeBaHUE), KHUIIEHHE, TeIulonepenaya (TEmIonpoBOJIHOCTb, KOHBEKIIHS,
U3IIy4EHUE), DJEKTPU3ALUs TEJ, B3aUMOAECUCTBUE 3aps10B, JEUCTBUSI AJIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHHUE, B3aUMOJIEHCTBUE MAarHUTOB,
NeMCTBHE MArHUTHOTO MOJIA HA MPOBOJHUK C TOKOM, AJIEKTPOMArHWTHAs MHAYKIMS) 10 ONMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBIIEHUE M3YYEHHBIX (DU3MUECKHUX SIBJICHUH B OKPY)KAIOLIEM MHUpPE, B TOM 4ucie (DU3HUECKUE SBICHHUS B MPUPOJE:
MTOBEPXHOCTHOE HATSHKEHHE M KalWJUISIPHBIE SIBJICHUS B IPUPOJIE, KPUCTAIUIBI B IIpUpoae, usinyueHue ColiHIa, 3aMep3aHrue BOJOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHEera, ANEKTPUUYECKUE SBJIEHUS B aTMOc(epe, SIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE T0JIE
3emun, Apeild ModrocoB, pojib MAarHUTHOTO MOJS JUIS KU3HU Ha 3emiie, MOJIIPHOE CUSHUE, IPU 3TOM NEPEeBOJUTH MPAKTHUYECKYIO 337ady B
yueOHY10, BBIJIENATH CYLIECTBEHHbIE CBOMCTBA (MIPU3HAKK) (PU3NYECKUX SBICHUM;

OTIMCHIBATh U3YUYEHHBIE CBOMCTBA Tel U (PU3WUYECKUE SBIICHUSI, UCTIONB3Ys (PU3NUECKHE BEIMUUHBI (TeMIepaTypa, BHYTPEHHSISI SHEPTHSI,
KOJIMYECTBO TEIUIOTHI, YyAeTbHas TEIJIOEMKOCTh BEIIECTBA, yAETbHAs TEIJIOTA IUIABJICHHUSA, yHAelbHAas TEMJoTa MapooOpa3oBaHuUs, yAeIbHas
TEIJIOTa CrOpaHUsl TOIUTMBA, KOA(PQPUIIMEHT MOJE3HOTO ACWCTBUS TEIJIOBOW MAIMHBI, OTHOCUTENbHAs BIAXXHOCTb BO3/yXa, AJIEKTPUUYECKUI
3apsil, cujla TOKa, AJIEKTPUYECKOE HaIpPsDKEHUE, COMPOTUBIICHHE IMPOBOTHHUKA, YAEIBbHOE COMPOTHUBIIEHHE BEIIeCTBAa, padoTa U MOIIHOCTb
AIIEKTPUYECKOTO0 TOKA), MPHU ONHMCAHUU TPABUIBHO TPAKTOBATh (PU3WYECKHII CMBICI HCIOIb3YEMbIX BEIMYMH, O0O3HAUEHUS WU EIUHUILIBI
(bu3NYeCKuX BEJIWYUH, HAXOJAUTh (DOPMYIbI, CBS3BIBAIOLIME AAHHYIO (DU3MUECKYI0 BEIWYHHY C APYTMMHU BEJIWYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEIHUNH;

XapaKTCPHU30BaATb CBOMCTBaA TECII, (bHBI/I‘lCCKI/Ie SABJICHUA W ITPOLECCHI, HUCIIOJIB3YsI OCHOBHBIC IIOJIOKCHUSA MOJ'IGKy.]'I?[pHO-KPIHCTH‘ICCKOfI
TCOPpUHN CTPOCHUA BCUICCTBA, IIPUHIMII CYIICPIIO3UIINH oJiei (Ha Ka4Y€CTBCHHOM ypOBHe), 3aKOH COXpaHCHHA 3apAga, 3aKOH Owma I ydaCTKa
OCIIM, 3aKOH I[)KOYJ'IH—.HGHH&, 3aKOH COXpaHCHHA OHCPruM, IIPU I3TOM JaBaTb CJIIOBECCHYIO (bOpMy.TIHpOBKy 3aKOHa M 3alliMCbIBaTb €ro
MAaTEMAaTHYCCKOC BbIPAXKCHUC,

00BACHATH (bH3H‘ICCKHe IpouecCCoul CBOIiCTBa TCJI, B TOM YHCJIIC U B KOHTCKCTC cmyaunﬁ MNPAKTUKOOPHUCHTHPOBAHHOT'O XapaKTepa:
BbIABJIATD IPUYMHHOCICACTBCHHBIC CBA3U, CTPOUTD o0bsgcHeHHEe U3 1—2 JIOTMYECKHX IIaroB C OHOpOﬁ Ha 1-2 HN3YYCHHBIX CBOMCTBA q)HSquCKI/IX
HBHGHHﬁ, (I)I/I3I/I‘ICCKI/IX 3aKOHOB HJIN SaKOHOMepHOCTeﬁ;

peuiaThb paC‘-IéTHHe 3aga4u B 2-3 ,Z[eﬁCTBI/ISI, HCIIOJIb3YA 3aKOHBI U q)OpMy.TIBI, CBA3BIBAIOIIHC (I)I/I3I/I‘-ICCKI/IC BCJIIMYMHLBI: HA OCHOBC aHaJInM3a
YCJIOBUA 3adadyu 3allUCbIBATL KPATKOC YCJIOBHUC, BBIABJIATH HEAOCTATOK MAAHHBIX JUIA PCHICHHUA 3aJia4i, BLI6I/IpaTI> 3aKOHbI H q)OpMy.TIBI,
HeO6XOI[I/IMBIe JIIS €€ peuicHusd, MpoOBOANUTDb paC‘{éTLI " CPABHUBATH MMOJTYUCHHOC 3HAUCHUC (bH?»H‘lGCKOﬁ BCJIIMYHHBI C U3BCCTHBIMU JJaAHHBIMU

paciio3HaBaTb Hp06J'ICMBI, KOTOPBIC MOKHO PCHIUTL IIPU IIOMOIITHN (I)I/I3I/I‘IGCKI/IX MCTOOOB, UCIIOJIb3YA OIMMCAHHUEC UCCICAOBAHMsA, BBIACIIATD
MPpOBEPACMOC NPCAIOJIOKCHUC, OLICHUBATH ITPABUJIbHOCTD MOPAJAKA ITPOBCACHUS UCCIICAOBAHN, ACIATh BbIBOAbI;
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MIPOBOJIUTH OIBITHI 1O HAONIOMCHUIO (M3UYECKUX SIBJICHUH WM (U3NYCCKUX CBOWCTB TeNl (KamWUIAPHBIC SBJICHUS, 3aBUCHMOCTD
JIaBJICHHUSI BO3JyXa OT €ro o0ObEMa, TeMIepaTypbl, CKOPOCTH IpOIlecca OCTHIBAHHMS M HArpeBaHUs MPH H3JIYUYCHHH OT I[IBETA H3JIyYarolei
(moryioniaromnieii) MOBEPXHOCTH, CKOPOCTh MCIAPEHHUS BOJBI OT TEMIIEPATYPhl KUAKOCTH W IUIOIIAAN €€ MOBEPXHOCTH, AJICKTPHU3AIHS TEJl U
B3aMMO/ICHCTBHE DICKTPUYCCKUX 3apsi/IOB, B3aUMO/ICHCTBHE MOCTOSHHBIX MarHUTOB, BU3YaJIU3aI[isl MATHUTHBIX OJICH TMOCTOSHHBIX MarHUTOB,
JCWCTBUS MArHUTHOTO IOJISI HAa MPOBOJHUK C TOKOM, CBOMCTBAa JJIGKTPOMArHMTa, CBOMCTBA DIICKTPOIBHUraTeNsl IOCTOSHHOIO TOKA):
(bopMynupoOBaTh IPOBEPSIEMbIC MPEANOIOKECHUA, COOMpPAaTh YCTAHOBKY W3 MPEIOKEHHOTO OOOpYJIOBaHHUsA, OIMKCHIBATH XOJ OIBITa M
(hOopMyIUPOBATH BHIBOJIBI;

BBITIOJIHATh IPSIMBIE M3MEPEHUs TEMIIEpaTypbl, OTHOCHTEIBHON BJIAXXHOCTHU BO3/AyXd, CHJIBI TOKAa, HANPSDKEHHUS C HUCIOJIb30BAaHUEM
aHAJIOTOBBIX PUOOPOB M TaTYMKOB (PU3NUECKUX BEIMUYUH, CPABHUBATH PE3YIbTATHI U3MEPEHUN C YIETOM 3a/laHHON a0COTIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH HCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (DU3UYECKON BEIMYMHBI OT JIPYyrodl C HCHOJB30BAHUEM TIPSIMBIX HW3MEPECHUI
(3aBUCUMOCTh COTIPOTHBJICHHS] TPOBOJHHMKA OT €ro JJIWHBI, TUIOMATH TOMEPEYHOTr0 CEUEHUs W YACIBHOTO COMPOTHUBIICHHS BEIIECTBA
MPOBOJIHUKA, CHJIBI TOKA, UIYLIETO Yepe3 MPOBOJHUK, OT HANPSKEHUS HA MPOBOJHUKE, MCCIIEIOBAHUE MOCIIEIOBATENIHLHOTO U MapalieIbHOTO
COCIMHEHWH TMPOBOJJHUKOB): TIJIAHUPOBATH HCCIIEIOBAaHHUE, COOMpATh YCTAHOBKY W BBITIOJHATH M3MEPEHUs, CIEAys NPENI0oKeHHOMY IUIaHY,
(bUKCUPOBaTH PE3yIbTAThI MOJYYEHHON 3aBUCUMOCTH B BUJIE TAOIHUII U TpaUKOB, IeTaTh BBIBOJIBI MO PE3yJbTaTaM UCCIEIOBAHNS;

MIPOBOJUTH KOCBEHHbIE M3MEPEHUs] (PU3NYECKUX BENUUMH (ylelbHasl TeIIOEMKOCTh BEIECTBA, CONMPOTHUBIEHUE MPOBOJHUKA, padoTa U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): MIIAaHUPOBATh U3MEPEHHUsI, COOMPATh SIKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEAys MPEeAI0KEHHOW HHCTPYKIUH, U
BBIYUCIIATh 3HAYECHNE BEJIMYUHBI,

coOJr01aTh MpaBUiia TEXHUKU 0€30TIaCHOCTH MpU paboTe ¢ 1abopaTopHBIM 000PYI0BAHHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS M3YyYEHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOICTB C OMOPOIl Ha MX OmUcCaHHs (B TOM YHUCIE:
CUCTeMa OTOIUICHHsSI JOMOB, TUTPOMETD, MapoBas TypOuHA, aMIIEPMETP, BOJIbTMETP, CUETUMK AIEKTPUUYECKON IHEPTUH, HIEKTPOOCBETUTEIBHbIE
puOOPbI, HArpeBaTeNbHbIE JICKTPONPUOOPHI (IIPUMEPHI), IITEKTPUUYECKUE MPEIOXPAHUTEH, IEKTPOMArHUT, IEKTPOABUTaTEIb MOCTOSIHHOTO
TOKa), UCTIOJIb3YS 3HAHUS O CBOMCTBAX (PU3UYECKUX SBJICHUI 1 He0OX0uMbIe (pr3nuecKrue 3aKOHOMEPHOCTH;

paciio3HaBaTh IPOCTHIC TCXHUYCCKHUC YCTpOﬁCTBa 1 U3MCPUTCIIBHBIC HpI/I60pBI 0 ¢cXeéMaM M CXEMaTUYHbIM PHCYHKaM ()KI/II[KOCTHHﬁ
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATCIIb BHYTPCHHETO CropaHus, 3JCKTPOCKOII, peOCTaT), COCTaBJIATb CXEMBI JICKTPUUCCKUX
Leneu ¢ mocneI0BaTeNIbHbIM 1 napauiC/IbHbIM COCAMHCHUCM DJICMCHTOB, pa3jindyasl YCIIOBHBIC 0003HaYEHHS DIIEMEHTOB QJICKTPUYCCKUX ueneﬁ;

MIPUBOJUTEL MPUMEPHI (HAXOAWTh WH(MOPMAIMIO O MpHUMEpax) MPAKTHYSCKOTO HMCIOJIh30BaHUS (U3MYECKMX 3HAHWM B IOBCEIHEBHOM
KU3HU 7151 oOecriedeHusi 0€30MacHOCTH MPpH o0palleHuu ¢ MpuOopaMu U TEXHHYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 310POBbs U COOIIOACHUS
HOPM 9KOJIOTHYECKOTO MOBECHUS B OKPYXKAIOIIEH cpejie;

OCYIICCTBJIATH IMOUCK I/IH(i)OpMaI_II/II/I (I)I/BI/I‘IGCKOFO COJICpIKaHus B I/IHTCpHeTe, Ha OCHOBE MMEIOIIMXCS 3HAHUM U HYTéM CpaBHCHHA
JOIIOJIHUTCIIBHBIX UCTOYHHUKOB BBIJICIIATD I/IH(I)OpMaI_H/IIO, KOTOpas ABJISACTCA HpOTI/IBOpe‘II/IBOI\/'I WM MOXKET OBITh HCHOCTOBepHOﬁ;
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WCIOJIb30BAaTh MPH BBIMIOJIHEHUU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIMTEPATypy (U3MUECKOTO COJCpIKaHUS, CIPaBOYHBIC
MaTepHaibl, pecypchl cetu MHTepHET, BiajeTh NMpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, mpeoOpa3oBaHusl WHGOpMANUU W3 OJHON 3HAKOBOUH
CHUCTEMBI B JPYT'YIO;

CO3/1aBaTh COOCTBEHHBIE MICbMEHHBIE U KPAaTKHE YCTHBIE COOOIIeHNs1, 00001ast HHGOPMAIUIO 13 HECKOJIBKUX NCTOYHUKOB (PU3NIECKOTO
COJIEp’KaHUs, B TOM YHUCIE MyOJWYHO NPEACTABIATH PE3YJbTAaThl NPOEKTHON WM HUCCIIENOBATEIbCKON JESTENbHOCTH, MPU 3TOM I'PaMOTHO
MCIOJIb30BATh N3yYCHHBINM MOHATUIHBIN armapaT Kypca (GU3UKH, COIPOBOXKIATH BHICTYIUICHHE MTPE3CHTAIUCH;

IIPpH BBITIOJITHCHUU y‘IC6HBIX IMMPOCKTOB U I/ICCHGI[OBaHI/Iﬁ (1)I/I3I/I‘~IGCKI/IX MMpoUEeCCOB pacupCaACIATh 00s3aHHOCTHU B rpynmne B COOTBETCTBUH C
IIOCTaBJICHHBIMHU 3aJadyaMi, CICIHUTH 3a BBIIIOJIHCHHEM IIJIaHa JleICTBPIfI U KOPPEKTUPOBATH €ro, aICKBaTHO OLICHUBATH COOCTBEHHBIN BKJIaJ B
ACATCIIBHOCTD I'PYIIIbI, BEICTpaAUBATh KOMMYHHUKATUBHOC BSaHMOI[eﬁCTBHC, MpOABJIAA TOTOBHOCTH paspelliaThb KOH(i)J'II/IKTI)I.

K xoniy o0yueHnus B 9 kijacce npeJMeTHbIE pe3ybTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTPaXaTh C(HOPMUPOBAHHOCTH Y OOyUaOLIUXCS
YMEHUN:

UCIOJIb30BAaTh TMOHATHS: CHUCTEMa OTCYE€Ta, MaTepualbHas TOYKa, TPACKTOPHUS, OTHOCUTEIBHOCTh MEXaHHYECKOrO JBHMIKEHUS,
nepopmanus (ymnpyras, IuiacTudeckas), TpeHUe, [IEeHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3KH, LEHTP TIKECTH, aOCOIIOTHO
TBEPAOE TENO, IEHTP TSHKECTH TBEPAOTO Tesla, pPaBHOBECHE, MEXaHWYEeCKHue KojeOaHUs U BOJIHBI, 3BYK, HMH(Pa3ByK U YIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, LIKaJIa 3JI€KTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIIBHO30PKOCTb, CHEKTPbl UCIYCKAHUSA U MOTJIOLICHMS,
anb(a, OeTa- U raMMa-u3JIy4eHus, U30TOIbI, JIepHasi SHEPreTUKA;

pasnuyath sBJACHUS (paBHOMEPHOE M HEPAaBHOMEpPHOE MPSIMOJIMHEHHOE [BUKEHHE, PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE ABHXKEHUE,
CBOOOJHOE MaJICHUE Tell, PABHOMEPHOE JIBIKEHUE MO OKPYKHOCTH, B3aUMOJIEHCTBUE TE€J, PEaKTUBHOE JBM)KEHHE, KOJeOaTeabHOe BUKEHHE
(3aTyxaromue 1 BhIHY)KJICHHbIE KOJIeOaHus1), pe30HAHC, BOJIHOBOE JIBIKEHHE, OTPaXKEHHE 3ByKa, MPAMOJIMHEHHOE PACIIPOCTPaHEHUE, OTPAKEHUE
U TpeJoMJIEHHE CBETa, MOJHOE BHYTPEHHEE OTPaKCHHE CBETa, pa3jioKeHHe Oelloro CBeTa B CHEKTP U CIIOKEHHUE CIEKTPajbHBIX ILIBETOB,
JIMCTIEPCHUS CBETA, €CTECTBEHHAs PaJHOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEHUATOTO CIEKTPa U3JIy4EHHs1) MO OMMCAHUIO UX XapaKTePHBIX CBONCTB
Y HA OCHOBE OIIBITOB, IEMOHCTPUPYIOUINX JaHHOE (U3UYECKOE SIBICHHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3UUYECKHUX SBJICHUNW B OKpYXKaromeM Mupe (B TOM 4YHcie (U3UYECKUE SBICHUS B IIPHUPOJC:
MIPUIMBBI U OTJIMBBI, JIBMKCHHE TIaHeT COJTHEYHOM CHUCTEMbI, pEaKTHBHOE JIBMIKCHUE JKUBBIX OPraHU3MOB, BOCHPHATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICCHHE, CEHMCMHYECKUE BOJHBI, I[yHaMH, X0, IIBETa TEJ, ONTHYCCKUE SBICHHUS B IPHUPOJIC, OMOIOTHYECKOE ACHCTBHE BHUIUMOTO,
yIbTPa(UOJIETOBOTO M PEHTTEHOBCKOIO H3JIYYCHHH, €CTECTBEHHBINM pPaJUOAKTUBHBIA (DOH, KOCMHUYECKHE JIYyYH, PAJIUOAKTHBHOE H3ITYYCHHE
MIPUPOJHBIX MHUHEPAJIOB, NEHCTBHE PaJMOAKTUBHBIX HM3IYYCHHUU HA OPTraHM3M 4YEJIOBEKa), MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a/ady B
yueOHYI0, BBIJCISATH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKK) GUZNYECKUX SBICHUI;

ONUCBIBATb NU3YYCHHBIC CBOICTBA TE€I U q)HSHqCCKI/IC SIBJICHU S, UCII0JIb3Ys1 (I)I/I3I/I‘{eCKI/Ie BCJIIMYHHBI (CpeI[HHH U MI'HOBCHHAs CKOPOCTD TCJIa
IIpu HCPABHOMCPHOM ABHIKCHHUH, YCKOPCHHUC, IICPEMCIICHUC, I1YTh, YIIJIOBAas CKOPOCTb, CHMJIa TPCHUA, CUJIa YIIPYT'OCTHU, CHJIA TAXKCCTH, YCKOPCHHC
CBO60,Z[HOFO nmaacHus1, BEC TCJia, UMITYJIbC TCJIa, UMITYJILC CUJIbI, MCXaHUYCCKaA pa60Ta U MOIIHOCTB, IMOTCHLUAJIbHAA SHCPTUA TCJIa, IOAHATOTO
Haa MOBCPXHOCTBIKO 3CMIJIH, MOTCHIHUAJIbHAA SHCPIUsd c)kaToM MPYXUHBI, KHHCTHYCCKAA SHCPIrus, MOJIHaA MCXaHWUYCCKAad SHCPIrus, Mnepruona u
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yacToTa KoJeOaHWi, UIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKA3aTellb MPEIOMIICHHUS CpE/bl), MPU OMHCAHUU
MIPABUIILHO TPAKTOBATh (PU3WYECKUN CMBICI HCIIOJIB3YEMbIX BETUYMH, 0003HAUCHHS U €AMHUIBI (PU3MUECKUX BEIMYMH, HAXOAUTh (HOPMYIHI,
CBSI3BIBAIOIINE TAHHYIO (PM3UYECKYIO BETUUYMHY C IPYTMMHU BEIMYMHAMH, CTPOUTH IPaUKN N3y4EHHBIX 3aBUCIMOCTEN (PU3NIECKUX BEITHMYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (DU3MUECKHUE SBICHMSI U IPOLIECCHI, UCIOJb3Ysl 3aKOH COXPAHEHUS HHEPrUM, 3aKOH BCEMHPHOTO
TATOTEHUs, IPHUHLMII CYIEPIO3ULUN CHJI, IMPHUHLUUI OTHOCHUTEIBHOCTH [‘amwiies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS HMMIIYJIbCa, 3aKOHBI
OTPAKECHHU U NPEJIOMIICHHs CBETA, 3aKOHbI COXPAHEHHUs 3apsAI0BOTO U MAaCCOBOT'O YMCEN IIPH SIACPHBIX PEAKIUAX, IIPU ITOM J1aBATh CIOBECHYIO
(bopMyITHPOBKY 3aKOHA M 3aIMUCBHIBATH €70 MATEMAaTHUECKOE BBIPAXKCHNUE;

0OBACHATH (PU3WUECKHUE TPOIISCCHl M CBOWCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CUTyallui MPaKTUKOOPHEHTHPOBAHHOTO XapakTepa:
BBISIBIISITH TIPUIMHHO-CJIC/ICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE M3 2—3 JIOTHYECKUX IIAroB ¢ OMOPOH Ha 2—3 W3YYEeHHBIX CBOMCTBA (PU3NICCKUX
SIBIIEHUH, QU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THbIe 3a/1a4M (OMUparoIIrecss Ha CUCTEMY U3 2—3 ypaBHEHMI ), UCHIOJIb3Ys 3aKOHBI U (OPMYIIbI, CBA3bIBAIONINE (PU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHaJlM3a yCJIOBHS 3a/1a4Ml 3alHMChIBaTh KPATKOE YCIOBUE, BBISBISATH HEJIOCTAIONINE WM U30BITOUHBIE JaHHbIE, BHIOUPATh
3aKOHBI U (HOPMYIIbI, HEOOXOUMBIE Uil PELIEHHs], TPOBOAUTH PACUETHI U OLEHUBATh PEATIMCTUYHOCTH MOJYYEHHOTO 3HAU€HUs (U3NUYECKOU
BEJTUYMHBI;

pacrno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIINTh TIPH TTOMOITH (PU3MUECKUX METOIOB, UCIIOJB3YsI ONTMCAHUE UCCIIEAOBAHUS, BBIJCIIATH
MIpOBEpsieMOe TPEAINOJIOKEHHE, OIEHUBATh IPABHIBHOCTh MOPSIKA IPOBEIEHUS HCCIENOBAHMsS, [eJIaTh BbIBOJbI, HHTEPIPETHPOBATH
pe3ynbTaThl HAOIOIEHUH U OIBITOB;

IIPOBOJIUTH OMBITHI IO HAOIIOACHUIO (DU3UUECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB Tes (M3ydueHHE BTOpOTro 3akoHa HeioToHa, 3akoHA
COXPaHEHHUs YHEPI'HH, 3aBUCUMOCTb NEpHoAa KoJeOaHU MPYKMHHOTO MasiTHUKAa OT MacChl Tpy3a U KECTKOCTH NMPYKUHBI U HE3aBUCUMOCTD OT
aMIUIUTYAbl MalbIX KOJIeOaHUN, MPSIMOJUHEHHOE pPACIPOCTPAHEHHE CBETa, pasJioKEHUE OeIoro CBeTa B CHEKTP, H3Y4YEHHE CBOWCTB
M300paKeHus B MJIOCKOM 3€pKajie U CBOMCTB M300paXKeHUs MpeAMETa B cOOUparolieil JruH3e, HaOMI0eHUEe CIUIOIIHBIX U JIMHEHYaThIX CIIEKTPOB
U3ITy4eHUs): CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 H30BITOYHOTO Habopa OO0OpyIOBaHUS, OMHCHIBATH XOJ ONBITA U €ro Pe3yJabTaThl,
(bopMynTUpOBaTh BHIBOIBI;

MIPOBOJIUTH TPH HEOOXOJIUMOCTH CEPUI0 TPSMBIX W3MEPECHUH, ONpeeNsisi CpeaHee 3Ha4eHHue H3MepsieMoid BenuuuHbl ((pokycHoe
paccTosiHue COOMPAIOIIEH JTUH3bI), 000CHOBBIBAThH BBIOOD CIIOC00a U3MEPEHUS (M3MEPUTEIHHOTO PpHOOpa);

IIPOBOAUTH UCCIICAOBAHUC 3aBHCHUMOCTEH (1)I/ISI/I‘IGCKI/IX BCJIIMYHH C UCITIOJIB30BAaHUEM IIPAMBIX I/ISMepeHI/Iﬁ (38.BI/ICI/IMOCTB IIyTH OT BpEMCHHU
IIpu paBHOYCKOPCHHOM JIBUXKCHUU 0e3 HayaJabHOMU CKOpPOCTH, IIC€pHUOoaa KOJIEOAHWH MAaTeMaTHYECKOTO0 MasgTHUKA OT JJINHBI HUTH, 3aBUCHUMOCTHU
yriia OoTpaXXCHHsA CBCTa OT yIJjla MaJCHHUA KW yrjla IpCIOMIICHUA OT YyIja HaI[eHI/IH)Z IJIaHUpOBaTh HUCCIICAOBAHHUEC, CAMOCTOATCIILHO C06I/IpaTB
YCTaHOBKY, CI)I/IKCI/IPOBB.TB PE3YyIbTaThl HOJ'Iy‘lGHHOfI 3aBUCUMOCTH (1)I/I3I/I‘ICCKI/IX BCJIIMYHWH B BHUJC Ta6J'II/II_[ u Fpa(bHKOB, JC€J1aTb BBIBOJBI I10
pe3yiibTaTaM HUCCICAOBAHUA,

MMpOBOANUTE KOCBCHHBLIC N3MCPCHUA (I)I/ISI/I‘IGCKI/IX BCIIMYNWH (CpCI[HHH CKOPOCTb U YCKOPCHUC TCJIa NPHU PABHOYCKOPCHHOM ABHUXKCHUMH,
YCKOPCHUC CBO60I[HOF0 naacCHHA, JKECTKOCTh NIPpY>XKUHBI, KOB(I)(I)I/II_II/ICHT TPCHUS CKOJIbXKCHUSA, MCXaHUYCCKAA pa60Ta 1 MOIIMHOCTH, 4aCTOTa H
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Nepro/1 KojaeOaHuii MaTeMaTUYecKOro U MPY)KMHHOTO MAasSTHUKOB, ONTHYECKAs CHJIa COOMPAIOIIeH JIMH3bI, PaJIHOAKTUBHBINA (POH): MIIAHUPOBATH
M3MEPEHHUs, COOMPATh AKCIIEPHUMEHTAIBHYIO YCTAHOBKY M BBIMIOJHATh U3MEPEHHS, CIeIys MPEUI0KEHHON MHCTPYKIMH, BBIYMCIATH 3HAYCHHE
BEJINYMHBI U AaHAJIM3UPOBATH ITOJYyYEHHBIE PE3YIbTAThl C Y4ETOM 3aJaHHOM IMOIPEIIHOCTH U3MEPEHUI;

cOOIIOIaTh MpaBHiIa TEXHUKU OE30MTaCHOCTH MPH paboTe ¢ J1abopaTopHBIM 000pYI0BAHUEM;

pa3nuyaTh OCHOBHBIC MPU3HAKH W3YYCHHBIX (DM3MYECKUX MOJIENICH: MarephalibHas TOYKa, aOCOJNIOTHO TBEPIOE TEJIO, TOUYCUHBIH
HWCTOYHHK CBETA, JIy4, TOHKAs JIMH34, IJIAHETapHas MOJENIb aTOMa, HYKJIOHHAs MOJIe]Ib aTOMHOIO S1]Ipa;

XapaKTepU30BaTh MPUHIUIILI JACUCTBUS M3YYCHHBIX MPUOOPOB M TEXHUUECKHX YCTPOWCTB C OMOPOM HAa HUX OMHCAHUS (B TOM YHCIE:
CIIUJIOMETP, JATUYUKHU TIOJIOKEHHS, PACCTOSHUS W YCKOPEHHUs, pakeTa, JXOJOT, OYKH, TEPHUCKOIM, (oToammapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKOI, JIO3UMETp, Kamepa BuibcoHa), HMCMONB3ys 3HAHUS O CBOMCTBaX (DM3UYECKUX SBJICHUH U HEoOXOoauMble (U3HUECKUE
3aKOHOMEPHOCTH;

HCIO0JIb30BATh CXEMbl M CXEMaTHYHbIE PUCYHKH M3YYEHHBIX TEXHHYECKUX YCTPOMCTB, U3MEPUTEIBbHBIX MPUOOPOB U TEXHOJIOTHMUECKUX
MIPOLIECCOB MPU PEIICHUH Y4eOHO-TIPAaKTUUECKHUX 3a/1a4, ONITUYECKUE CXEMBI Ul MOCTPOEHHS N300pakeHU B IVIOCKOM 3€pKaje M coOuparomeit
JIMH3E;

MIPUBOJIUTH MPUMEPHI (HAXOIUTh MHMOPMALIMIO O MPUMEpax) MPAKTUYECKOTO HCIOJIb30BAHUS (U3NYECKUX 3HAHUI B MOBCEAHEBHOMN
KU3HU 7151 oOecriedeHust 6€30MacHOCTH MU o0pallleHuu ¢ IpubopaMu U TEXHUYECKUMH YCTPOUCTBaMHU, COXPAaHEHUS 310pOBbs U COOIIOACHUS
HOPM 3KOJIOTMYECKOI'0 MOBEACHNUS B OKPYKAIOLIEH cperie;

OCYIIIECTBJIATh TOUCK WH(popManuu (HU3U4IecKoro cojaepxkanus B HHTepHeTe, camMoCTOsATEabHO (BOPMYIUpYysl TMOMCKOBBIM 3arpoc,
HaxOJIUTh ITyTH OTIPEICTICHUS JOCTOBEPHOCTH MOJYydYEeHHON NH(OpPMAITMK HAa OCHOBE UMEIOIINXCS 3HAHUN U JOTIOTHUTEIBHBIX HICTOUYHUKOB;

UCIOJIb30BAaTh MPHU BBIMIOJHEHUU YYEOHBIX 3aJaHUil HAYYHO-MOMYJSIPHYIO JIMTEPaTypy (U3MUECKOTO COJEp’KaHus, CIPaBOUYHbBIE
MaTtepuansl, pecypcbl cetu MHTepHeT, BiaseTh npuéMamMu KOHCIEKTHPOBAaHHUS TEKCTa, MpeoOpa3oBaHus MHGOpMalUU U3 OJHOM 3HAKOBOH
CUCTEMBI B APYTYIO;

CO31aBaTb COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIC COO6I_HCHI/IH Ha OCHOBE I/IHd[)OpMaI_II/II/I N3 HCCKOJIBKMX HCTOYHHKOB (bI/I3I/I‘{eCKOl"O
COACPIKAHUS, H}’6J'II/I‘IHO MNPEACTABIIATE PE3YJIbTAThI HpOGKTHOfI U1 HCCJIC,HOB&TeHBCKOfI ACATCIIBHOCTH, IIPU 3TOM I'PaMOTHO HMCIIOJIB30BaTh
H3y‘l€HHHﬁ MMOHATHUHBIN arrmapar Mu3ydacMoro pasjaciia (1)I/ISI/IKI/I U COIIPOBOXKAATh BBICTYIIJICHHUC Hpe(ﬁeHTaHHeﬁ C y‘IéTOM 0co0eHHOCTEHN
AyJAUTOPUU CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne HanmenoBanue pa3nennos u tem KosmmuecTBo yacos OnexrponHsie ((POBEIE)
n/n IIPOrpaMMbl Bcero KonTponbHbie IIpakTnueckue 00pa3zoBaTeNbHBIE PECYPCHI
paboThI paboThl
Pa3nes 1. ®usuka u eé posib B NO3HAHUM OKPYKAIOLEro MUPa
11 ®duszurka - Hayka o0 IpUpoJIe 1 bubnuoreka [IOK
https://m.edso0.ru/7f416194
1.2 dOu3nyecKre BEITNIYNHBI 2 1 bu6moreka [IOK
https://m.edso0.ru/7f416194
1.3 EcrecTBeHHOHAaY4HBIN METOL 1 bubnuoreka [JOK
MMO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 4
Paspnen 2. IlepBoHayasbHbIe CBeICHHS O CTPOCHMHU BelleCTBA
2.1 Crtpoenue BemecTa 1 bu6moreka [IOK
https://m.edsoo.ru/7f416194
2.2 JIBIW>keHUEe U B3aUMOICHCTBHE 2 1 bu6moreka [IOK
YaCTHI] BEIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIIECTBA 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
Hrtoro mo pazueny 5
Paznen 3. /IBu:keHue U B3auMojeiicTBUE TeJl
3.1 MexaHnyecKoe NBIKECHHUE 4 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, MIOTHOCTh 4 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
3.3 Cuna. Bunp! cun 14 1 2 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
Hroro 1o pasneny 22
Pasnen 4. /laBienue TBEPABIX TeJl, AKUAKOCTEH M Ta30B
4.1 Hasnenue. llepenaua nasienus 3 bubnuorexa [IOK
TBEPABIMU TEJIAMU, )KUJKOCTSIMU U https://m.edsoo.ru/7f416194
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ra3amu
4.2 JlaBneHue sXuAKOCTH 3 bubnuorexa [JOK
https://m.edsoo0.ru/7f416194
4.3 ATMOC(epHOE TaBICHHE 6 bubmmoreka [JOK
https://m.edso0.ru/7f416194
4.4 JleificTBHE KUKOCTHU U Ta3a Ha 7 1 3 bubnuotexa [JOK
NOrPYXEHHOE B HUX TEJIO https://m.edso0.ru/7f416194
Wtoro mo paznery 19
Pa3nesn 5. PaGora m MOIIHOCTB. JHeprus
5.1 Pa6ora u MomHOCTH 3 1 bu6morteka [IOK
https://m.edso0.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 8 1 bubnuoreka [JOK
https://m.edso0.ru/7f416194
5.3 MexaHudeckast SHEPTHsI 3 1 1 bubnuorexa [JOK
https://m.edso0.ru/7f416194
Hroro no pazneny 14
OBIIEE KOJIMYECTBO YACOB I10 68 3 11
[TPOTPAMME
8 KVIACC
No HaunmeHnoBanue pasienoB u TeMm KosmuectBo yacoB DneKTpoHHbIE (IUPPOBHIC)
n/m MIPOrPaMMBbI Bcero KonTponbHbie [Tpaktuyeckue | 0Opa3oBaTeNIbHBIE PECYPCHI
paboTHI paboTHI
Paznea 1. TenyioBble sIBJEHMS
1.1 CrtpoeHue U CBOMCTBA BEIIECTBA 7 bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
1.2 TennoBsie mporecchl 21 1 5 bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
Hroro mno pasneny 28
Pazpes 2. DiieKTprYecKHe M MATHUTHBIE SIBJICHUS
2.1 DneKTpuuecKue 3apsabl. 3apsoKeHHbIe | 7 1 bubnuorexa [IOK
TeJa U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
2.2 I10CTOSIHHBIN NEKTPUYECKHUI TOK 20 1 7 bubnuoreka [IOK
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2.3 Mar»uTHbIE SIBICHUS 6 1 15 bubnuoreka [IOK
https://m.edsoo.ru/7f4181ce

24 DNeKTpOMarHuTHasE WHAYKLUS 4 bubnuorexa [JOK
https://m.edsoo.ru/7f4181ce

Wroro mo pasneny 37

PesepBHOE Bpemst 3

OBUIEE KOJIMYECTBO YACOB I10 68 3 14.5

ITPOTPAMME

9 KJIACC

Ne HanmenoBanue paszaennoB u tem KosmmuecTBo yacos OnekTpoHHbIe (IU(POBbHIE)

/T IPOTPaMMBbI Bcero KonTponsHbie [Mpaktuyeckue | 0Opa30BaTENIbHBIE PECYPCHI

paboThI paboThI
Paszpnen 1. Mexanuveckue siBJCHUS
1.1 Mexauunueckoe nBikeHue u criocoosr | 10 1 bu6moreka [IOK
€ro OMHUCAHUS https://m.edsoo.ru/7f41a4a6

1.2 BsaumonetictBue Ten 20 1 3 bu6moreka [IOK
https://m.edsoo.ru/7f41a4a6

1.3 3aKOHBI COXpaHCHUS 10 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6

Hrtoro mo pazpeny 40

Paznen 2. MexanndecKue KoJ1e0aHuA U BOJHEI

2.1 MexaHn4deckre KoueOaHus 7 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

2.2 MexaHn4yecKue BOJIHBL. 3BYK 8 1 3 bubnuorexa [IOK
https://m.edsoo.ru/7f41a4a6

Hroro mo pazneny 15

Pazgen 3.9/1eKTPOMAarHuTHOE M0JIe H 3J1eKTPOMATHUTHBIE BOJIHBI

3.1 DNEKTPOMAarHuTHOE MOJIE U 6 2 bubnuoreka [IOK

3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Htoro mo pasneny 6

Pa3nen 4.CBeToBbIe IBJICHUSA
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4.1 3aKOHBI PACIPOCTPAHEHUSI CBETA 6 2 bubnuorexa [IOK
https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI M ONTHYECKHE TPHOOPHI 6 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenne 6enoro ceera B ciektp | 3 2 bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15
Paspnen S. KBaHnTOBBIC sIBJICHHS
5.1 Hcnyckanve v NOIronEeHne cBera 4 1 bubnuorexa [JOK
aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHne aTOMHOTO siapa 6 1 bubmmoreka [IOK
https://m.edsoo.ru/7f41a4a6
5.3 SAnepHble peakuuu 7 1 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznen 6. IloBTOpUTEIbHO-00001AOIIMI MOTYJ/Ib
6.1 [ToBTOpEeHME M 0000IICHNE 9 2 bu6moreka [IOK
cojepkanus Kypca pusuku 3a 7-9 https://m.edsoo.ru/7f41a4a6
KJ1acc
HToro no pazaeny 9
PesepBHOoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 102 3 27
ITPOI'PAMME

YYEBHO-METOAUYECKOE OBECIIEYUEHUE OBPA3OBATEJIbHOI'O ITPOLHECCA
OBS3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

1. Marepuaisl JJ1s1 CAMOCTOSITEIbHON pabOThI yyaluxcs Ha ypoke u moma. https://content.edsoo.ru/lab/subject/2/
2. ®usnyeckuii kiaacc. Pusnka s CTapIIEKIACCHUKOB M HE TOJbKO. https:/fizclass.ru/

3. TocynmapctBenHsii My3eit kocmonaBTHkd uM. K. D. Inonkosckoro. Bupryanshsie nporynku https://gmik.ru/fotovideo3d/virtualnyiy-tur/

4. DnexkTpoHHBIN YUeOHUK 10 U3UKE

https://www.physbook.ru/index.php/PhysBook:%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D
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1%8B%D0%B9_%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA_%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D
0%B8

5. Hoas oTkpsitas suimkiaoneus https://ru.ruwiki.ru/w/index.php?title=%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0

6. ®usuka B mkoie. Pucynku no gusuke http://markx.narod.ru/pic/

METOAUYECKUE MATEPHUAJIbI IJIs1 YYUTEJIA
1. ®dexepanbHbIe OCHOBHBIE 00IIc00pa3oBaTeIbHbIC IporpaMmMel  https://fgosreestr.ru/

2. Koncrpykrop ypoka no ¢usuke. https://www.krippo.ru/.

3. Bce akryanbubie matepuainsl [ A pasmerniens! Ha caiite ®TBHY «®DenepanbHblit HHCTUTYT MeIarOrMYecKUX u3Mepenuity. https:/fipi.ru/.

4. OO0pa3oBaTeNIbHBIN MOPTAN IS MOJATOTOBKHU K FOCYJIapCTBEHHOM UTOrOBOM arTectaimu 1o ¢usnke. Pexxum mocryna: https://ege.sdamgia.rul/,

https://oge.sdamgia.ru/.

5. LearningApps.org — OecratHblii 1MGpPOBOH pecypc, MO3BOJSIONMNA B HMIPOBOM (GopMe OCYIIECTBISATH OOOOIICHHE H3Y4SHHOTO
MaTepualia ¥ KOHTpoJib 3HaHui. https://learningapps.org/register.php .
6. Hosas oTkpbriTas sHImKIoNeaus https://ru.ruwiki.ru/w/index.php?title=%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0

7. Yuurenbckui mopTaia. MeToauuecKre MaTepuaisl mo (gusmke u actponomun https://www.uchportal.ru/load/38

8. Bce o nayke B MockoBckux mkojax http://nauka.mosmetod.ru/

9. MHurepaktuBHbIe 1abopaTopHbie paboThl 10 Gusnke http://seninvg07.narod.ru/004_fiz_lab.htm

10. O6pasoBarenbHas skocuctema B 3nanus https://vznaniya.ru/

11. Tlonutexuuyeckui myseit https://polymus.ru/

12. My3eii  KOCMOHaBTHKHM. BupryambHas  3kckypcus  https://russia360.travel/things-to-do/msk/Museums_gall/memorialnyy-muzey-

kosmonavtiki/

13. buodwusuxa https://postnauka.org/themes/biofizika

14. Hexommepueckuii HAy4YHO-TIOMYJISIPHBINA TPOEKT «DJIeMEeHTHI OoubIoii Haykm» https://elementy.ru/

15. Bubnuoreka KHHT IO MOMYISIPHOI anemenTapHoi ¢usuke https://eqworld.ipmnet.ru/ru/library/physics/elementary.htm
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https://www.physbook.ru/index.php/PhysBook:%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA_%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B8
https://www.physbook.ru/index.php/PhysBook:%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA_%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B8
https://ru.ruwiki.ru/w/index.php?title=%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
http://markx.narod.ru/pic/
https://fgosreestr.ru/
https://www.krippo.ru/
https://fipi.ru/
https://ege.sdamgia.ru/
https://oge.sdamgia.ru/
https://learningapps.org/register.php
https://ru.ruwiki.ru/w/index.php?title=%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
https://www.uchportal.ru/load/38
http://nauka.mosmetod.ru/
http://seninvg07.narod.ru/004_fiz_lab.htm
https://vznaniya.ru/
https://polymus.ru/
https://russia360.travel/things-to-do/msk/Museums_gall/memorialnyy-muzey-kosmonavtiki/
https://russia360.travel/things-to-do/msk/Museums_gall/memorialnyy-muzey-kosmonavtiki/
https://postnauka.org/themes/biofizika
https://elementy.ru/
https://eqworld.ipmnet.ru/ru/library/physics/elementary.htm

16. DnexTpoHHBIH yueOHUK 1O pU3HKe

https://www.physbook.ru/index.php/PhysBook:%D0%AD%D0%BB%D0%B5%D0%B A%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D
1%8B%D0%B9 %D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA %D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D
0%B8

17. ®wuswuka B mkose. Pucynku no ¢usuke http://markx.narod.ru/pic/

18. Apxwus xypHana «Hayka u xu3uby» https://www.nkj.ru/archive/

19. Bcs ¢dwusuxka http://www.all-fizika.com/article/index.php?id_article=110

20. BupryaibHbIH My3el (GH3HUECKOT0 000PYIOBaHUS My3eiHHO-TIeIaroruueckoro komruiekca «dennke» https://fiz-muz-spb.ucoz.net/

21. Csepx3anmaua. Caiit qs yauteneit ¢pusuku. http://sverh-zadacha.ucoz.ru/index/0-9
22. «®U3TEX pernonam» https://os.mipt.ru/#/
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https://www.physbook.ru/index.php/PhysBook:%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA_%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B8
https://www.physbook.ru/index.php/PhysBook:%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA_%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B8
https://www.physbook.ru/index.php/PhysBook:%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA_%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B8
http://markx.narod.ru/pic/
https://www.nkj.ru/archive/
http://www.all-fizika.com/article/index.php?id_article=110
https://fiz-muz-spb.ucoz.net/
http://sverh-zadacha.ucoz.ru/index/0-9
https://os.mipt.ru/#/

