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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOTO OOIIETr0 00pa3oBaHMs COCTaBJIeHA HA OCHOBE
MOJIOKEHUH M TpeOOBaHWM K pe3yJabTaraM OCBOCHMSI Ha 0a30BOM YpOBHE OCHOBHOU
oOpa3oBaTeNbHOM mTporpamMel, ipeacTaBieHHbIX B DI'OC 000, a Takxke ¢ yaérom denepanbHOM
paboueii mporpammbl BociTanus U KoHnenmmu npenogaBanus yaeOHoro npeamera «Duznkay.

Copeprxanue mporpaMMsl 1o (U3UKE HAPABICHO HA (pOpPMUPOBAaHUE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYAIOIIMXCSI U OPTaHU3AIUI0 H3Y4YeHUs! (PU3UKU Ha JEATEIHHOCTHOW OcHOBe. B
nporpaMme 1o (PHU3MKE YYUTHIBAIOTCS BO3MOXXHOCTH YYEOHOTO TpeAMeTa B pealn3aluu
tpeboBarnii ®I'OC OOO K TUIAHUPYEMBIM JIMYHOCTHBIM M METalpeAMETHBIM pe3ylibTaTaM
oOyueHus, a TaKKe MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAy4YHBIX Y4E€OHBIX IMPEAMETOB Ha
YpPOBHE OCHOBHOT'O 00I1I€TO 00pa30oBaHuUs.

[IporpaMma mo Qu3uKe ycTaHaBIMBAeT paclpeielieHne y4eOHOro marepuana Mo rojaam
obyuenuss (o Kjiaccam), NpeajaracT MPUMEPHYIO TMOCIEA0BATEIbHOCTh HW3YUYCHUSI TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUs MPEIMETHOTO COACPKaHUSI U YUETE€ BO3PACTHBIX OCOOCHHOCTEM
00yJaronuxcs.

[Iporpamma no ¢u3uke pazpadoTaHa C IeJIbI0 OKa3aHHUsI METOAMYECKON OMOIIN YUYUTENIO B
co3aHuu pabouel mporpaMMBbI 10 y4eOHOMY MpPeIMETY.

Ouznka SBISETCS CUCTEMOOOPA3YIOIIUM JJIsi €CTECTBEHHOHAYUYHBIX yYEOHBIX MpPEIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJIEHUH, N3ydyaeMbIX XUMUEH,
Ouosorueil, actpoHoMuend u Qundeckoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauboJiee sicHble o0Opas3lbl NMPUMEHEHHS HAaydHOTO MeToja
MO3HAHUS, TO €CTh CII0co0a MOIy4eHUs JOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 raaBHBIX 3a1a4d (PU3MUECKOro 0Opa3oBaHHS B CTPYKType oOImiero oOpazoBaHHs
COCTOMT B (POPMHUPOBAHMH €CTECTBEHHOHAYYHOW TpPAaMOTHOCTH U UHTepeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢usukn Ha 0a30BOM YpOBHE IMIpEIIoJiaraeT OBJAJCHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMHI €CTEeCTBEHHOHAYUYHYIO TPaMOTHOCTb:

® Hay4YHO OOBSCHSATH SIBJICHMUS,

® OILICHUBATh U MIOHUMATh 0COOEHHOCTH HAyYHOTO UCCIIEIOBAHMUS;

® HHTEPIPETUPOBATH JAHHBIE U HCIOJB30BaTh Hay4YHbIE J0Ka3aTeIbCTBA ISl MOTYYECHUS
BBIBOJIOB.

Henu wu3ydyeHuss ¢GuU3MKKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OIpENEiICHb B
Konuenuun npenogaBanus yuyeOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepainuu, peamu3ylOIIUX OCHOBHBIE 0011€00pa30oBaTelIbHbIE MPOTPAMMBbI,
yrBepxka€HHON pemenneM Kosernn MunncrepcrBa npocsemieHust Poccuiickoit denepanuun
(mpotokoun ot 3 nekabps 2019 r. Ne [TIK4BH).

Hean usyyenus pusnku:

e IpHOOpEeTeHNEe UHTEpeca U CTpeMIICHHs 00yUJaroIIMXCsl K HAYYHOMY U3YUEHHIO TIPUPOJIbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® pa3BUTHE TMPEJACTABICHMH O HAyyHOM MeETOJe TMO3HaHusiA |  (opMUpOBaHHE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;

¢ (opMupoBaHME HAyYHOTO MMPOBO33PEHUS KaK pPe3ysbTaTa M3y4eHHsS OCHOB CTPOEHMS
MaTepuu U (yHIaMEHTATBHBIX 3aKOHOB (DM3HKH;

e (opmupoBaHHE MpeACTaBICHUI O PO (U3UKU IS Pa3BUTHUSA JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU ¥ TEXHOJOTHUH;



e pa3BUTHE TNPEACTABICHUHA O BO3MOXHBIX cdepax Oynymeil mnpodeccnoHaTbHON
NEATeNbHOCTH, CBS3aHHOW ¢ (DM3MKOHM, MOATOTOBKA K JajbHEWIIeMy OOY4EeHUIO B 3TOM
HaIpaBJICHUU.

JlocTIKeHHe 3TUX LieJIel MporpaMMbl O (pU3HUKe Ha YpOBHE OCHOBHOTO O0IIIEro 00pa3oBaHMs
o0ecrieynBaeTCsl pEHICHUEM CIIeIYIONINX 3a/1aY:

® pPHOOpETeHHE 3HAHMI O AMCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHHMUYECKHUX, TEIUIOBBIX,
AIEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

® PHOOpPETEHNE YMEHUI OMUCHIBAThH U OOBACHATH (PU3NUECKUE SIBICHUS C UCTIOJIb30BAHHEM
MOJIYYCHHBIX 3HAHU;

® OCBOCHHE METOJIOB pEHICHHsS MPOCTEHIINX pPacu€THBIX 3aJad C MCIOJIb30BaHUEM
bU3NIEeCKUX MOJIeNel, TBOPUECKUX U MPAKTHKOOPUEHTHPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUH HAOIIONATh MPUPOIHBIE SIBICHUS M BBIOJIHATH OMBITH, JTA0OPaTOPHBIC
paboTHI M SKCIIEpUMEHTAIBHBIE UCCIICIOBAHUS C UCTIOIH30BAaHUEM N3MEPHTEIBHBIX TIPHOOPOB;

e ocBoeHHEe MpHEMOB pabOThl ¢ HH(popManuei (UINIECKOTO COAEPIKAHUS, BKIIIOYAS
WHPOPMAIMIO O COBPEMEHHBIX NOCTIKEHUSX (DU3HWKH, aHaIM3 M KPUTHYECKOE OIICHUBAHHE
uHpopmanuy;

® 3HAKOMCTBO cO chepamu npodecCHOHATEHOMN NeATeTbHOCTH, CBA3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTIKEHHUAX (PU3MUECKON HAYKH.

Ha usydenne ¢usuku (6a30BbIi YpOBEHB) Ha YpOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUS
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B Heneno), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEINIO).

[Ipemyaraemerii B mporpamme 1o (pU3HMKE MEepPeueHb JTA0OPATOPHBIX PAOOT M OMBITOB HOCUT
PEKOMEHIATENBHBIN XapakTep, YYUTeNb JelaeT BhIOOp MPOBENCHHS JTa0OpaTOpHBIX paboT H
OTIBITOB C YYETOM UHANBUIYAIBHBIX OCOOCHHOCTEH 00YJaONINXCs, CITUCKA SKCIIEPUMEHTATBHBIX
3aJJaHul, TIpeIaraeMbIX B paMKax OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1o (hU3HKe.

Temaruveckoe  IJJAHMPOBAHUE  COJCPKUT  KOJHMYECTBO  J1a0OpPATOPHBIX  paloT,
COOTBETCTBYIOIIEEe PAaKTHYECKOMY HAJTMUHUIO SKCIICPUMEHTAIBHBIX TPHOOPOB B KAOMHETE (DU3UKH.



COJEP/KAHUE OBYYEHUA

7 KUIIACC

Paznes 1. @u3uka u e€ poJib B NO3HAHMHU OKPY/KAI01Iero MUpa.

®usnka — Hayka o npupone. fBienus npupoipl. OU3NYECKHE SBICHUA: MEXAHUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BeNMWYMHBL. V3mepeHuwe Qu3nueckux BenuunH. Du3HuUecKue NpUOOPEHIL.
[TorpemHoCTh M3MEpeHNH. MexyHapoaHas CUCTEMA €IHHMII.

Kak ¢u3uka u npyrue ectecTBeHHbIC HAYKH U3Yy4aloT MPUpoTy. EcTecTBeHHOHAYYHBIH METO]
[IO3HAHUs: Ha0JII0/IEHUE, TIOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIABUKEHHUE TUIIOTE3, SKCIIEPUMEHT 110
MPOBEPKE TUIIOTE3, O0O0BsICHEHUE HaOmogaemMoro siBiieHus. Onucanue (U3UYECKUX SIBICHUN C
ITOMOIIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. Mexanuueckue, TEIJIOBBIE, AIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®Ousnueckre TpUOOPHI M TMPOIEaypa MPSIMBIX W3MEPEHUH aHAIOTOBBIM H HU(MPOBBIM
prudopoMm.

Jlabopamopnuie pabomel u onvimel.

Omnpenenenre HeHbl JeJIeHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.
N3mepenue paccTossHUI.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.

Onpenenenne pa3MepoB MAJIbIX TEJ.

5. 3mepenne TemnepaTypbl MNpU TOMOIIM JKUAKOCTHOIO TEpMOMETpa M JaT4MKa
TEMIIEPATypHI.

6. IIpoBeneHne ucciaeoBaHUA IO MPOBEPKE TMIOTE3bl: JAJIBHOCTh IOJIETA IIApHKa,
MYLUIEHHOTO TOPU30HTAIBHO, TEM OOJIbIlIE, YeM OOJIbIIe BBICOTA ITyCKa.

Pasznes 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellleCTBA.

CrpoeHue BelecTBa: aToMbl U MOJIEKYJIbI, MX pa3Mepbl. OIBITHI, JOKa3bIBAIOIINE JUCKPETHOE
CTPOEHHE BEILECTBA.

Hown e

JBuxkenue yacTtul] BemecTBa. CBSI3b CKOPOCTH JBWIKEHHSI YAaCTHI[ C TEMIIEPaTypOi.
BbpoynoBckoe naBwxkenue, nuddysus. BzauMonelicTBue dYacTull BeUIECTBAa: MNPUTSHKEHHE U
OTTaJIKUBaHUE.

ArperatHble  COCTOSIHMSI ~ BEILIECTBA: CTPOEHHE Ta30B, JKUIKOCTEH U TBEPABIX
(kpucTamuinyeckux) Tena. B3auMocBs3b MexAy CBOMCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISPHBIM cTpoeHHeM. OCOOEHHOCTH arperatHbIX COCTOSHUMN
BO/IBL

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO ABMKEHUS.

2. Habmogaenue nuddysuu.

3. Habmionenune siBneHul, OOBSCHSIOUIUXCA MPUTSHKEHHEM WM OTTAJKMBAaHHEM YaCTHIL
BEIIECTBA.

Jlabopamopusie pabomot u onvimol.

1. Ouenka quaMerpa aToMa METOI0M PsI0B (C UCTIONIb30BaHUEM (hoToTrpadmii).

2. OnbIThI 10 HAOIIOACHUIO TETIJIOBOTO PACIIUPEHHUSI Ta30B.

3. OnbITHI M0 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO TMPUTSKEHHUS.

Paznea 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.



Mexannueckoe 1BUkeHue. PaBHoMepHOe 1 HepaBHOMEpHOE BHKeHuE. CkopocTh. CpenHsis
CKOPOCTb P HEPABHOMEPHOM JIBWKEHUU. PacuéT myTu 1 BpeMeHu IBUKEHUS.

SIBnenue uHepuMu. 3aKOH HHEpUMU. B3aumoneicTBue Ten Kak IPUYMHA HU3MEHEHMUS
CKOPOCTH JBMXEHHUS Tel. Macca kak mepa umHepTHOCTH Tena. IlnotHocte BemectBa. CBsi3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cuna kak XapakTepucTHKa B3auMoaencTBus Tes. Cuna ynpyroctu U 3akoH ['yka. M3mepenue
CHJIBI C IOMOUIBIO AUHAMOMETpA. SIBJICHHE TATOTEHUS U cuila TskecTH. Cuiia TSKECTH Ha APYrux
mia"erax. Bec tena. Heecomocth. CrojkeHue cuil, HamnpaBiI€HHBIX [0 OJHOM MPSMOM.
PaBnopeiicTByromas cuin. Cuna tpenust. TpeHue CKoIbKeHUs U TpeHue nokosi. TpeHue B mpupoie
U TEXHUKE.

Jemoncmpayuu.

Habnroenne MexaHu4ecKoro IBHKEHHS Tela.

N3mepenne ckopocTr NPpsSMOJIMHENHOTO IBUKECHHS.
Habntonenue siBjaeHUs] HHEPIUH.

Habntonenne n3MeHeHus CKOpOCTH NP B3aUMOIEHCTBUHU TEJl.
CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TE.

Crnoxenue cuil, HallpaBJIEHHBIX 10 OJTHOM IPSIMOM.

ok wnE

Jlabopamopnuie pabomel u onvimel.

1. OnpeneneHre CKOPOCTH PABHOMEPHOTO JBIKCHHS (IIapuKa B IKUIAKOCTH, MOJICIH
ANEKTPUIECKOTO aBTOMOOWIISI U TaK JIajiee).

2. OmpenenieHue cpemHEe CKOPOCTH CKOJIBKEHHWs Opycka WM IIapuKa MO HAKIOHHOHN
MJIOCKOCTH.

3. Onpenenenue IIOTHOCTH TBEPIOTO TeNA.

4. OnpITHI, EMOHCTPUPYIONINE 3aBUCUMOCTh PACTSDKEHHS (nedopMmaiiuu) TPYKUHBI OT
MPUIIOKEHHOW CHIIBI.

5. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBKEHHs OT Beca Tella U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHbIIEHUSI U YBeIHUeHUs JaBieHus. JlaBneHue rasa. 3aBUCUMOCTh
JaBJIeHUA ra3a oT 00béMa, TeMneparypsl. [lepenaua qaBnenus TBEPIABIMU TEIAMU, KUIKOCTIMH U
razamu. 3akoH [lackans. [IneBMaTmueckue MamIuHbL. 3aBUCUMOCTH JAaBJICHUS JKUJIKOCTH OT
riyounsl.  [mapocratmueckuii  mapagokc. CooOmiarommuecs — cocynsl.  ['mapaBnudeckue
MEXaHU3MBI.

Atmocdepa 3emnn u arMmocdepHoe aaBieHue. [IpUYMHBI CyIIECTBOBAHHS BO3IYIIHOU
ob6omoukn 3emmn. OnbiT Toppuuemnu. M3mepenune aTtmMocdepHOro naBieHHS. 3aBHCHUMOCTH
aTMoc(epHOrOo JaBJICHHUA OT BBICOTHI HaJd YypoBHeM Mops. [lpubGopbl mis u3MepeHUs
aTMOC(epHOTO JTaBICHHUS.

JleiicTBHE KUIKOCTH U ra3a Ha NMOTPYKEHHOE B HHUX TeNo. BrlTankuBaromas (apXxumMeoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBIICHUS Ta3a OT TEMIIEpaTypHhI.

[lepenava naBIeHUS KUIKOCTHIO U Ta30M.
Coobmarommumecs: CoCypl.
I'mppaBnuueckuit nmpecc.

o~ wbdE

[IposiBnenue neicTBHs aTMOC(HEPHOTO JaBICHUSL.



6. 3aBHCHMOCTD BBITAIKHBAIOIICH CHIIBI OT 00hEMA OTPYKEHHON YaCTH TeJa M TUIOTHOCTH
AKUJKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLIEH CUIIbI BECY BBITECHEHHOM KHUIKOCTH.

8. YcioBue miuaBaHus TEI: TUIABAaHUE WIK TOTPY)KEHHE Tell B 3aBUCUMOCTH OT COOTHOIICHHUS
IJIOTHOCTEHN TeJa U JKUJIKOCTH.

Jlabopamopusie pabomot u onvimel.

1. UccnenoBanue 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHOM B KUAKOCTb YaCTH
Tena.

2. OmpenienieHue BBITAJIKUBAIOIICH CHJIBI, ACUCTBYIOLICH Ha TEIO, MOTPYKEHHOE B KUIKOCTD.

3. TlpoBepka HE3aBUCUMOCTH BBITAIKHBAIOIICH CHIIBI, ICHCTBYIOMICH Ha TEJIO B JKHUIKOCTH,
OT Maccsl Tena.

4. OnsITbl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKUBAIOILIEH CUJIBL, IEHCTBYIOLIEH Ha TEJIO
B JKUJKOCTH, OT 00BbEMA MOTPYKEHHOM B KUIKOCTh YaCTH T€Ja U OT IJIOTHOCTU KHUJAKOCTH.

5. KoHcTpynpoBanue apeomeTpa WJIM KOHCTPYHMPOBAaHUE JIOJKA M OIpeAeieHue e¢
Irpy30I10AbEMHOCTH.

Pa3nen 5. PaGora u1 MOIHOCTB. JHEPIus.

Mexannyeckas pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: phIyar, OJIOK, HAKJIOHHAS MJIOCKOCTh. [IpaBuiio paBHOBecHs phluara.
[Ipumenenue mnpaBuia paBHOBecHS pblyara K On0Ky. «3oiyioToe mpaBuio» mexaHuku. KIIJ]
MPOCTBIX MeXaHU3MOB. [IpocThie MeXaHNU3MBI B OBITY U TEXHUKE.

Mexannueckas >Heprusi. Kunernueckas u noteHunanbHas sHeprud. [IpeBpamienue oaqHoro
BHUJa MEXaHUYECKOUN SHEPTUH B IPYrod. 3aKOH COXpPAHEHHS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnwie padbomel u onvimel.

1. Onpenenenrie pabOTHl CHJIBI TPEHUS TPU PABHOMEPHOM JIBIXKEHUM Tella IO
TOPU30HTAIBHON TIOBEPXHOCTH.

2. WccnenoBanue ycnoBUi paBHOBECHUS pblyara.

3. N3mepenue KII/] HakIOHHO# TIIOCKOCTH.

4. V3ydyeHure 3aKOHA COXPAHEHUS MEXaHUUYECKOI SHEPTUU.

8 KIIACC

Pa3znen 6. TensioBblie IBJICHUS.

OCHOBHBIE MOJIOKEHHSI MOJIEKYJIIPHO-KMHETHYECKON TEOpUH CTPOECHUS BemiecTBa. Macca u
pa3Mepbl aTOMOB U MoJieKyd. OmbIThl, MOATBEP)KIAIOIIUE OCHOBHBIE  IOJIOKEHUS
MOJIEKYJIIPHOKMHETUYECKOUN TEOpHUH.

Mogenu TBEPAOTO, KUAKOTO M ra3000pa3HOro0 COCTOSHUH BelecTBa. Kpucrammudyeckue u
amopdusbie Tena. OObsICHEHHE CBOWCTB T'a30B, )KHJIKOCTEH M TBEPABIX TEJl HA OCHOBE IMOJIOKEHUIN
MOJIEKYJIAPHO-KMHETHYECKOM Teopun. (CMauuMBaHMEe W KanWUIApHBIE sBIeHUS. TemnoBoe
pacLIUpEHUE U CHKATHE.

Temnepatypa. CBsA3p TeMIepaTypbl €O CKOPOCTBIO TEIUIOBOIO JBUYKEHUS YAaCTHIL
Buytpennsis sneprusa. CocoObl 3MEHEHUs BHYTPEHHEH SHEPTUH: TEILIoNepeada v COBEpIICHUE
paboTel. Buel Ternonepenaun: TemiIONPOBOIHOCT, KOHBEKIIHS, U3ITyUYEHUE.

KoanuectBo TemnoThl. YaenabHas TEMIOEMKOCTHL BEIIECTBA. TeIUIOOOMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIUIOBOTO OanaHca. [lnaBmeHue um oTBepleBaHHE KPUCTAILTUYECKHX
BEIIECTB. YJenpHas Temiota IutaBneHus. I[lapooOpazoBanune u KoHjaeHcarus. lcmapeHue.



Kunenne. YnenpHas Temiora mapooOpa3oBaHus. 3aBUCHMOCTb TEMIEpaTypbl KWUICHHS OT
aTMOC(EepHOTO JTaBICHHUS.

Brnaxxnocts Bo3ayxa.

OHeprus ToIuBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[Mpunnuner paboter TeruoBeix asurareneid KIIJ TemnoBoro paBurarens. TemoBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpOLECCaXx.

Jemoncmpayuu.

CoNoOrwdDE

el
N = o

13.

Habmoienne OpoyHOBCKOTO JIBIKEHUSI.

Hab6monenue muddysumn.

Habmronenue siBiaeHn cMauyBaHUS M KaIWJUISIPHBIX SIBJICHUH.
Habntoienue TemnoBoro pacinupeHust Tei.

W3menenue naBieHus raza npyu U3MEeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna nu3mMepeHus TemMnepaTypsl.

Bunael Tenonepenayu.

OxnaxkJieHue Npu COBEPLICHUH PaOOTHI.

Harpesanue npu coBepiieHIN padOThl BHEUTHUMH CHUIIaAMH.
CpaBHEHME TETUIOEMKOCTEN Pa3INYHBIX BEIIECTB.
HaOmronenne kumexus.

Habntonenue nocrosHCTBa TeEMIIEpaTyphl MPU TUIABICHUU.
Moeny TeIUIOBEIX ABUTATEIIEN.

Jlabopamopnuwie pabomel u onvimel.

1. OmnbIThl O OOHAPYNKEHUIO ACUCTBUS CUIT MOJIEKYISPHOTO MPUTSKEHUS.

2. OnbIThI 10 BRIPAIIMBAHHUIO KPUCTAJJIOB IIOBAPEHHOW COJIM WIIK caxapa.

3. OnbIThI 10 HAOIIOACHUIO TEIJIOBOIO PACIIMPEHUS T'a30B, KUAKOCTEH U TBEPBIX TEII.

4. OmnpeneneHne NaBJICHHUs BO3IyXa B Oa/NIOHE IITPHIIA.

5. OnbITHI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh JaBJICHHUS BO3AyXa OT ero o0béMa u
HarpeBaHus WIH OXJIaKICHHUS.

6. IlpoBepka rumOTE3bl JHMHEWHON 3aBUCUMOCTH JJUHBI CTOJOMKA KUAKOCTU
TEPMOMETPUUECKON TPyOKe OT TeMIepaTyphl.

7. HaOmogeHne M3MEHEHHs] BHYTPEHHEH SHEpPruM Tejla B pe3yibTaTe TeIulonepenadyd U
paboThl BHELITHUX CHUIL.

8. HccnenoBanue sBIIeHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOM U ropsyeii BOIbL.

9. Onpenenenne KOIUYECTBA TEIUIOTHI, TOJYYEHHOTO BOJIOM MPU TEMJIO0OMEHE C HArpeThIM
METAJUTUYECKUM IHIIMHAPOM.

10. Omnpenenenue yaenbHOM TEMIOEMKOCTH BEIIECTBA.

11. HccnenoBaHue mpoiiecca UCHapeHusl.

12. Omnpenenenue OTHOCUTENBHOMN BIaKHOCTU BO3yXa.

13. Omnpenenenue yneabHOM TEIUIOTHI MIJIABICHUS Jb/IA.

Pazgen 7. DieKkTpu4ecKHe H MATHUTHDIE SIBJICHUS.

DnexTpusarus Ten. JlBa poja d1IeKTpUUYECKUX 3apsaaoB. B3anmoeiicTBue 3apsKeHHbBIX Tell.
3akon KynoHa (3aBUCUMOCTH CHJIBI B3aUMOJICHCTBUS 3aPSKEHHBIX TENl OT BEIMYUHBI 3apsSA0B U
PACCTOSIHUS MEXIY TeJIaMH).

OnekTpuueckoe mojie. Hampssk€HHOCTH dJeKTpudeckoro mojs. [IpuHIun cyneprno3unuu
ANEKTPUUECKHUX TMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

B



Hocurenu snexTpudeckux 3apsa0B. DJIeMEHTAPHBIN AlieKTpuueckuil 3apsaa. CTpoeHue atoma.
[IpoBOAHMKY M AUDIEKTPUKH. 3aKOH COXPAHEHHUS FIEKTPUUECKOTO 3aps/ia.

DNEeKTPUYECKUM TOK. YCIOBUSA CYIIECTBOBAHUS AJIEKTPUUECKOTO Toka. McTouHuKu
MOCTOSTHHOTO TOKa. JIeMCTBUS AJIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MArHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onexktpuueckass uenb. Cuwia Toka. OnekTpuueckoe HamnpspkeHue. ComnpoTHBIIEHHE
MPOBOJIHUKA. YJEIbHOE CONPOTHUBICHHE BemecTBa. 3akoH Oma uis  ydacTKa LETH.
[TocnenoBarenbHOE U ApALIEIBHOE COSTUHEHUE TIPOBOTHUKOB.

PaboTa 1 MOITHOCTB JEKTPUIECKOTO TOKa. 3akoH Jlxoyns—JleHna. DnekTpruuecKue enu u
MOTPEOUTEINN IIEKTPUIECKON dHEprur B ObITY. KOpoTKOE 3aMbIKaHUeE.

IlocrossHHBIE MarsuThl. B3amMoaelcTBHE IIOCTOSHHBIX MAarHuTOB. MAar"HuTtHoe IIoJje.
MarnuTtHOoe noJie 3eMJIM U €ro 3Ha4eHHE JIIs *Ku3HU Ha 3emiie. OnbIT Dpcrena. MarHuTHoe nosie
AIEKTPUYECKOTO TOKa. [I[puMeHeHue JIeKTPOMAarHuTOB B TEXHHUKE. [[eicCTBMEe MarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM. OJEKTPOJBHUTaTelb IMOCTOSIHHOTO Toka. Mcmonbs3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apaned. SBieHue  SIEKTpOMArHUTHOM  WMHAykuuu. I[lpaBwino  JleHma.
OnektporeHeparop. CrocoObl TOMYyYEeHHsI DJICKTPUUECKOW DHEPruu. OJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

emoncmpayuu.

DIeKTpu3anus Tell.

JIBa pojia ANMEKTPUYECKUX 3apsA0B M B3aUMOICHCTBUE 3apsKCHHBIX TEJl.
YCTpoHCTBO M ACHCTBHUE 3JIEKTPOCKOIIA.

DJIeKTpOCTaTUYECKasi MHIYKIIHS.

3aKOH COXpaHEHUsI JICKTPUUYECKHUX 3apsI0B.

[IpOBOIHUKH U TUATECKTPUKH.

MoenupoBaHUE CUIIOBBIX JJUHHUM 3JIEKTPUUYECKOTO TOJIS.

M cToYHMKH ITOCTOSTHHOT'O TOKA.

JlelicTBUA 3IIEKTPUYECKOTO TOKA.

DIJIEKTPUYECKUI TOK B )KUIKOCTH.

. T'a30BbIi1 pa3ps.

. MI3MepeHue cuiibl TOKa aMIepMeTpoM.

. MI3MepeHue aeKTpruuecKoro HanpsHKEeHUs BOJIbTMETPOM.

. PeocTaTt u Mara3uH conpoTHUBIICHUIA.

. B3auMojeiicTBre TOCTOSTHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXHOCTH pa3/ieJICHUsI TIOJIFOCOB MarHuTa.

. MonenupoBaHue MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OnbIT DpcTena.

. MarauTHoO€ 1oJjie ToKa. DJIEKTPOMarHur.

. JleficTBME€ MarHUTHOTO TOJI HAa TPOBOJIHUK C TOKOM.
DNEeKTPOABUTATENb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBIEHUS 31€KTPOMArHUTHOM UHIYKIIMH.

Omnbiter @apages.

3aBUCHUMOCTD HaIlpaBJIEHUSI MHAYKIIMOHHOTO TOKA OT YCIOBUM €ro BO3HUKHOBEHHS.
25. DnekTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopusie pabomot u onvimol.

1. OmnbITh IO HAOMIOICHUIO AIIEKTPU3ALMU TNl MHAYKIUEH U TIPU COMPUKOCHOBEHHUHU.

CoNoO WD E
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HccnenoBanue qeiCcTBUS SJCKTPUICSCKOTO MOJISE HA IIPOBOAHUKY U TUDJICKTPUKH.
COopka u mpoBepKa padOTHI IEKTPHUECKOH IETTH MTOCTOSTHHOTO TOKA.
W3MepeHue u peryiupoBaHue CHIIbI TOKA.
N3mepenue u peryaupoBaHue HaIPsKCHUS.
6. HccnenoBanue 3aBMCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 Pe3UCTOp, OT COMPOTHBIICHHS
pe3rcTopa U HalpsHKCHUS Ha PE3UCTOPE.

arwN

7. OHI)ITI)I, ACMOHCTPHUPYIOIINEC 3aBUCUMOCTD DJICKTPUYCCKOT'O COIMPOTHUBIICHUA ITPOBOAHHUKA
OT €r0 JUTMHBI, TUTOIIA/IX TIOTIEPEYHOTO CEUYCHHS U MaTepraa.

8. IlpoBepka mpaBuia CIOKCHHS HAMPSDKCHUN MPU MOCIICOBATEILHOM COCTUHEHHUH JBYX
PE3UCTOPOB.

9. IIpoBepka mpaBwmIIa 15l CHIIBI TOKA TP TTApaJUIETbHOM COEIMHEHUH PE3HUCTOPOB.

10. Ompenenenune paboOTHI MIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOpP.

11. Omnpenenenre MOIIHOCTH JIEKTPUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

12. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JIAMITOYKY, OT HAMPSHKCHHS Ha
HEW.

13. Ompenenenune KI1J] HarpeBatems.

14. HccnemoBaHue MarHUTHOTO B3aUMOIEHCTBUSA MOCTOSIHHBIX MarHUTOB.

15. I/I3yqu1/Ie MAariuTHOrO T110Jid TIIOCTOSAHHBIX MAarHuTOB TIIpU HX O6T)CJII/IHCHI/II/I n
pa3JesieHun.

16. VccnemoBanue AEHCTBUS AIEKTPHUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnpITbl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBUS KaTYIIKU C TOKOM H
MarHuTa OT CUJIbl TOKA M HAIIPABJICHUS TOKA B KaTYIILIKE.

18. N3yueHue AeiicTBHSI MArHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.

19. KonctpyupoBaHue u u3ydeHrue paboThI DJICKTPOIBUTATEIIS.

20. Nsmepenne KII]] amekTpoaBuraTeIbHOM YCTAaHOBKH.

21. OnbIThl MO MCCIEAOBAHUIO SBJICHUS AJIEKTPOMArHUTHOW HWHIYKLHU: HCCIIEOBAHUE
W3MEHEHU 3HAYEHUS U HANIPABJICHUSI HHAYKIIMOHHOTO TOKA.

9 KIIACC

Paznen 8. Mexannueckue siBJICHHUSA.

Mexanuueckoe nBHkeHHe. MarepuanbHas Touka. Cucrema otcué€ra. OTHOCHTEIBHOCTh
MEXaHUYECKOTO JIBM)KEHMs. PaBHOMepHOe mnpsMoJuHelHHoe aABwkeHue. HepaBHomepHoe
npsAMoIMHENHoe JaBwkeHue. CpeaHsss U MIHOBEHHAas CKOPOCTh Teja IPU HEPAaBHOMEPHOM
JBUKECHUM.

Yckopenue. PaBHOyckopeHHOE mpsMolinHelHoe ABmkeHue. CBoboaHoe naaeHue. OmbIThl
lanunes.

PaBHOMepHOEe nBIXKeHUE MO OKpyxkHOCTU. [lepuon u yacrota oOpamienus. JluneitHas u
yIi0Bas CKOPOCTH. LIeHTpOCTpeMUTENIBHOE YCKOPEHHE.

IlepBbiit 3akoH HbrotoHa. Bropoi 3akon Herotona. Tperuii 3akon Herotona. IIpuHnmn
CYNEPIO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHusi: cuia TPEeHUsl CKOJIbXEHUS, CUIa TPEHUS TTOKOS,
JIpyryue BUAbI TPEHUS.

Cuna TsKeCcTH ¥ 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpEeHHEe CBOOOTHOTO maieHus. [IBIkeHne
nmaHeT Bokpyr Connua. IlepBast kocMuueckast ckopocTb. HeBecoMOCTh U eperpy3Ku.

PaBHOBecre MaTepuanbHON TOUKH. AGCOMOTHO TBEPIOE Teno. PaBHOBecHe TBEPOTO Tena ¢
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TspkecTu.



Nmnynec Tena. M3meHnenue mmnyinbca. MMmnynbc cuibl. 3aKOH COXPaHEHHUS HMMITYJIbCA.
PeaktuBHOE nBHXKEHUE.

Mexanndeckass paboTa M MomIHOCTh. PabGota cui TsbkecTH, ynpyroctd, TpeHus. CBsizb
sHepruu u pabotel. lloTeHUManbHas SHEpPrus Tena, MOTHATOTO HAJA TMOBEPXHOCTHIO 3EMIIH.
IToreHnmanpHas 3Heprus C:karod nNpyxuHsl. Knnernueckas sHeprus. Teopema 0 KHHETUYECKOHN
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON SHEPTHH.

Jemoncmpayuu.

1. HaGmroneHrne MexaHN4ecKOro JIBUYKEHUS TeJla OTHOCUTENILHO Pa3HBIX TeNl OTCUETA.

2. CpaBHeHHE IIyTeW 1 TPACKTOPHUI ABIKEHHS OJHOTO U TOTO K€ T€JIa OTHOCUTEIBHO Pa3HbIX
TEJI OTCYETA.

3. M3mepeHne CKOPOCTH M YCKOPEHHSI TPSIMOJIMHEIHOTO IBHKCHUS.

4. UccnenoBaHue NPU3HAKOB PaBHOYCKOPEHHOTO JIBUKEHUSI.

5. HabmroneHue 1BUKEHUS Tela 0 OKPYKHOCTH.

6. HaOmrofeHre MEXaHWYECKUX SIBJICHHM, TIPOUCXOIAIIUX B cUcTeMe oTcuéra «Termexkar
IpHu €€ paBHOMEPHOM U YCKOPEHHOM JBH>KEHUU OTHOCUTENILHO KaOuHeTa (QU3HKHU.

7. 3aBHCHUMOCTh YCKOPEHHUS TeJla OT Macchl TeJia U JISHCTBYIONIEH Ha HETO CUJIBL.

8. Halmonenne paBeHCTBA CHII TP B3aMMO/ICHCTBUH Tl

9. M3meHeHue Beca Tela Mpu YCKOPSHHOM JIBUKCHUH.

10. Tlepenmava ummynbca Py B3aUMOJICHCTBUU TEJI.

11. TIpeoGpa3oBaHus SHEPTUU MPU B3aUMOACHCTBUH TEJl.

12. CoxpaHeHHe UMIYIIbCa TIPU HEYIIPYTOM B3aUMOICHCTBHH.

13. CoxpaHeHue UMITYJIbCa MPU a0COFOTHO YIIPYTOM B3aUMO/ICHCTBHH.

14. HaGmroneHue peakTUBHOTO JBUKCHHUSI.

15. CoxpaHeHnne MeXaHUYECKOM PHEPTUU MTPU CBOOOTHOM TIaICHHH.

16. CoxpaHeHHe MEXaHMYECKOW SHEPIUU IPU ABWKEHUU TeJla M0 AEHCTBUEM IIPYKUHBI.

Jlabopamopnuie pabomel u onvimel.

1. KoHcTpynpoBaHue TpakTa AJs pa3sroHa v JajbHEHIIEero paBHOMEPHOTO IBHKEHMSI IIapUKa
WM TEIEKKH.

2. OmpenienieHue cpefHed CKOPOCTH CKOJIbKEHHMsI Opycka WIM [JBW)KEHUS LIapuKa IIo
HAKJIOHHOH IUIOCKOCTH.

3. OmpenesieHe yCKOpEHUs Tejla IpU PaBHOYCKOPEHHOM JIBUKEHHMH 110 HAKJIOHHOW
IIJIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHHM IPU PABHOYCKOPEHHOM JBIKEHHM O€3
Ha4YaJIbHOM CKOPOCTH.

5. IIpoBepka runoTesbl: €ciau MpU paBHOYCKOPEHHOM JBM)KEHUM O€3 HadalbHOM CKOPOCTU
IIyTU OTHOCSATCS Kak psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOUIME IIPOMEXYTKH BpPEMEHU
OJINHAKOBBI.

6. MccnenoBaHue 3aBUCUMOCTHU CUJIbI TPEHHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIbHOT'O JIaBJICHHUS.

7. Omnpenenenue Ko3pGUIMEHTA TPEHHUS CKOJIBKEHHUS.

8. Ompenenenue KECTKOCTH NMPYKUHBI.

9. Ompenenenne paboTHl CHIBI TPEHUS TMPU PABHOMEPHOM JBM)KEHUM Tela IO
TOPU30HTAJIBHON MOBEPXHOCTH.

10. Ompenenenue pa®OTHl CUIIBI YIPYTOCTH IpU MNOAbEME TIpy3a C MCIOJb30BaHHEM
HETOJBM)KHOTO U TIOJBMKHOTO OJIOKOB.

11. M3y4eHue 3aK0OHA COXpAaHEHUS SHEPIUH.



Pasznen 9. Mexanuveckne KoJieOaHus U BOJHBI.

KonebarenpHoe ppmwxenne. OCHOBHBIE XapaKTEPUCTUKM KOJeOaHMIA: MEpHOJ, YacToTa,
amIMTyna. MareMatud4ecKuil M NpPYKMHHBIM MasTHUKM. IIpeBpamienue »sHepruu Ipu
K0J1e0aTeIbHOM JIBKCHUH.

3aryxatomme koyiebanusi. BeiHykneHHble koneOaHus. Pesonanc. MexaHWuYecKue BOJIHEI.
CpoiicTBa MexaHM4eCKHUX BOJIH. [IposiosibHBIE U MOIIepeuHble BOJIHBL. JlJIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHHs. MexaHUYeCKHe BOJHbI B TBEPIOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. 'poMKOCTB 3ByKa  BricOTa TOHA. OTpakeHue 3Byka. IH(Ppa3ByK u yIbTpa3ByK.

Jemoncmpayuu.

Habmonenue xonebaHuil e noJ| 1eHCTBUEM CHIIBI TSXKECTH U CUIIbI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOaHUM U pe30HaHCA.

Pacnipoctpanenuie mpoJ0abHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

Habntonenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHI pE30HAHC.

Jlabopamopnwie pabomel u onvimel.

1. Onpenenenuie 4aCTOThI U NEpHOJa KOJIEOAHUIM MaTEMaTUYECKOTO MasiTHUKA.

2. OmpenenieHue 4acTOTHI M ITEPHO/1a KOJICOAHUH MPYKMHHOTO MasiTHUKA.

3. HMccnenoBanue 3aBUCUMOCTH TTEPHOA KOJICOAHNH MOIBEIIEHHOTO K HUTH I'py3a OT JUTHHBI
HUTH.

ok wbdhkE

4. UccnenoBanne 3aBHCHMOCTH TIEpHOJA KOJIeOaHWI TMPYKUHHOTO MAasTHUKa OT MacChl
rpysa.

5. IIpoBepka HE3aBUCUMOCTH TIEpHOJIa KoJieOaHUH Ipy3a, MOABEIICHHOTO K HUTH, OT MAacChI
rpysa.

6. OmBITHI, TEMOHCTPUPYIONIHE 3aBUCHMOCTh NEpHOa KOJEOaHUI MPYKUHHOTO MasTHUKA
OT Macchl I'py3a U KECTKOCTU MPYKUHBI.

7. N3mepenue yckopeHust CBOOOHOTO IaICHHUS.

Pa3znesn 10. JjieKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.

DJIEKTPOMArHuTHOE MoJie. DJIEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMATrHUTHBIX BOJIH.
[IIxana 3MeKTpOMarHUTHBIX BOJIH. MCIIOb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3HU.

DJieKTpoMarHuTHas npupoja ceera. CKkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

emoncmpayuu.

1. CBoiicTBa 3JE€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomel u onvimel.

1. N3y4yeHue cBOWCTB AJIEKTPOMATrHUTHBIX BOJIH C MIOMOIIbI0O MOOUIIFHOTO Tee(oHa.

Pa3znen 11. CBeToBbI€e ABJICHUS.

JlyueBas mopenb cBera. Mcrounuku cera. IIpsMonuHElHOE pacnpoCTpaHEHUE CBETA.
3atmenus Connua u JIynel. Otpaxkenue ceera. [1iockoe 3epkano. 3aKOH OTpaKEHUsI CBETA.

[Ipenomiienne cBera. 3akoH npenomiieHus cBeta. [logHOE BHyTpeHHEEe OTpa)K€HUE CBETa.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJIAX.

JIunza. Xox mydeit B muH3e. OnTrueckas cuctema poroammapaTa, MUKPOCKOTIA U TEJIECKOTIA.
I'ma3 xak ontuueckast cuctema. ban3opykocTs U JalbHO30PKOCTb.

Paznoxxenne 6emoro cBera B cektp. OnbiTel HptoToHa. ClioKeHHE CHEKTPaTbHBIX IIBETOB.
Jucnepcus cera.

Jemoncmpayuu.



[IpssmonuHeHOE pacpoOCTPaHEHHUE CBETA.
OTtpaxkeHue cBera.
[Tomy4yenne n300pa>keHMit B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue ceera.
OnTHyeckuii CBETOBO/I.
Xox mydeil B coOuparoiieil JInH3e.
XoJ n1yder B pacCEMBAIOILEH JIMH3E.
[Tonyuenue n300paxeHU ¢ TOMOIIIBIO JIUH3.
. IlpuHnmmn gericTBus GoToarnmapara, MUKPOCKOTIAa M TEIECKOTa.
10. Mopgens riasa.
11. Paznoxxenue 6e10r0 CBETa B CIIEKT.
12. TlomyueHue GeoTo CBETa MPH CIOKEHUU CBETA PA3HBIX IIBETOB.
Jlabopamopusvie pabomot u onvimel.
1. HccnemoBanue 3aBHCUMOCTH YTJIa OTPaXEHUSI CBETOBOTO JIyda OT yIJia TaIeHHs.
2. V3ydeHune XxapakTepUCTHK U300paKeHHsI TpeIMeTa B TNIOCKOM 3epKalle.
3. MccnenoBanne 3aBUCHMOCTH yrila TPEIOMIICHHS] CBETOBOTO JIyda OT yIJia TaJeHHs Ha
TPaHUIIE «BO3IyX—CTEKIIO.
4. Tonyuenue n300pakeHUt ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
5. Ompenenenue GOKYCHOTO paCCTOSHUSI M ONITHYECKOW CHITBI COOMPAIOIIEH JTMH3EI.
6. OMBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETA B CIEKT.

CoNoORrLDE

7. OnpITBI TIO BOCHPHUSTHIO I[BETA MPEIMETOB MPU HMX HAOIIOJCHUU Yepe3 IBETOBBIC
(UITBTPHI.

Pa3znen 12. KBanToBbI€ SIBJICHHS.

Omnwiter Pe3epdopna u mnanerapHas mMozenb aroma. Moaens atoma bopa. Mcnyckanue u
MOrJIoIIeHUE cBeTa aToMOM. KBaHThI. JIMHEeHYaThie CIIEKTPHI.

PannoaktuBHOCTH. Anb(da, 6eTa- u ramma-uznydenus. CTpoeHrne aToMHOTO siapa. HykimonHas
MoJenb aroMHoOro sapa. M3orombl. PannoaktuBHble mpeBpamenus. llepuon mnomypacnana
ATOMHBIX SJEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHUs 3apsAJOBOIO M MACCOBOIO YMCENl. DHEPTUsl CBS3U
aTOMHBIX sifiep. CBsA3b Macchl U 3HEpruun. Peakuuu cunTtesa u aeneHus saep. cTouHuku sHepruu
CouHiia u 38631,

AnepHas sHepretuka. JleicTBUSA paAMOAKTUBHBIX U3JIyYEHHUI HA )KUBbIE OPraHU3MBbI.

Hemoncmpauuu.

CriexTpbl U3JIy4€HHS U TOTJIOLIEHUS.
CrniexTpbl pa3InyHbIX Ta30B.

CrnexTp Boaopoa.

Habmonenue TpekoB B kamepe BusbcoHa.
PaGota cuérunka HOHU3UPYIOMIHUX U3TYUCHHI.

ouhkwnE

. Peructparus nznydyeHust npupoaHbIX MUHEPAJIOB U IPOIYKTOB.

Jlabopamopusvie pabomot u onvimol.

1. HabGnroneHue CIIjIONIHBIX U IMHEHUYaThIX CIIEKTPOB U3ITy4YEHUSI.

2. UccnenoBaHue TPEKOB: H3MEPEHHE HHEPrUM 4YacTUIBl MO TOPMO3HOMY MyTH (IO
dororpadusm).

3. M3mepeHne paauoakTUBHOTO (hoHA.

IHoBTOpPHTENBLHO-00001IA0IIINI MOLYIb.



[ToBTOpHTENBEHO-0000IAIONINH MOAY/Ib IIPEAHA3HAYEH Ul CUCTEMAaTH3alud U 00001IeHus
MIPEIMETHOTO COJICPKAHMSI U OTIBITA JAEATEIbHOCTH, MPUOOPETEHHOTO MPH U3YUYEHUHU BCETO Kypca
¢u3uKy, a TakKe A TOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY MO (HU3UKE IS
oOyyaromuxcs, BEBIOPaBIINX 3TOT y4eOHBIN MPeMeT.

[Ipy n3ydyeHnHn JaHHOTO MOIYJIS PEAU3YIOTCS U CUCTEMATU3UPYIOTCS BUJBI IEATEIBHOCTH,
Ha OCHOBE KOTOpBHIX oOecneunBaeTcs JOCTHKEHHUE MPEIMETHBIX M  METalpeAMETHbIX
IUTAHUPYEMBIX pe3yibTaToB OOy4eHus, (OPMHUPYETCsl E€CTeCTBEHHOHAyYHAasi T'PAMOTHOCTB:
OCBOEHHME HAY4YHBIX METOJI0B UCCIICJOBAHUS SIBJICHUI IIPUPOABI M TEXHUKH, OBJIAJICHUE YMEHUAMU
OOBSICHATH (PU3MUECKHUE SBICHUS, IPUMEHSIS TIOJTy4YCHHBIC 3HAHUS, PEIIaTh 33aud, B TOM YHCIIe
KAa4eCTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIHMNMAIBHO NEATEIbHOCTHBIN XapakTep JAHHOTO pa3Jiena peain3yeTcs 3a CYET TOT0, YTO
oOyuaroluecs BBIMOIHSIIOT 331aHNs, B KOTOPBIX UM MpeJIaraeTcs:

Ha OCHOBE IOJIYYE€HHBIX 3HAHUI paclio3HaBaTh U HAYYHO OOBSACHATH (PU3UUECKUE SIBICHUS B
OKpYXKaIOIEH MPUPOJIE U TOBCEIHEBHOMN KU3HU;

HCII0JIb30BAaTh HAyYHbIE METOJbl HCCIEAO0BaHUSA (DU3MUECKUX SIBICHUH, B TOM 4YHCIE s
MIPOBEPKHU TMIOTE3 U MOJTYyYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSACHATh HAYYHbIE OCHOBBI HamboJiee BaXKHBIX JOCTHKEHHI COBPEMEHHBIX TEXHOJIOTHUH,
HaIrpuMep, MPaKTUYECKOr0 HUCIIOJIb30BAHNS Pa3JIMYHbIX NCTOYHUKOB YHEPTUU HA OCHOBE 3aKOHA
MIPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIUU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

N3yuenne pu3nku Ha ypoOBHE OCHOBHOTO 00IIer0 00pa30BaHuUs HAMIPABIICHO HA JOCTH)KEHUE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEebHBIX PE3YIIbTATOB.

BocnurarenbHplii MOTEHIIMA OCBOCHHS IMPOTPaMMBbl MO (HU3MKE HA YPOBHE OCHOBHOTO
o0rm1ero 0Opa3oBaHUs peaTu3yeTcsi B COOTBETCTBHHU € pabovel MporpaMMOi BOCTIMTAHHSL.

B pesynprare wu3ydyeHuss (UMK Ha YPOBHE OCHOBHOTO oOmiero oOpa3oBaHUs Yy
oOyyaromerocst OyayT cOpMHUPOBAHBI CIIEIYIOUINE THYHOCTHBIC Pe3yIbTAThl B YACTH:

e 1) IaTPMOTHYECKOT0 BOCIIMTAHMSA:

® - [IPOsIBJIEHHE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUNCKON (hr3HuecKoit
HayKH;

® - [[EHHOCTHOE OTHOILIEHHUE K TOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

¢ 2) rpa:kIaHCKOro M yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

® -TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKJI€HUH OOIIECTBEHHO 3HAYMMBbIX U STHYECKUX
po0ieM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

® - OCO3HAHME BaAXKHOCTU MOPAIbHO-ITHUYECKUX MPUHIUIIOB B JESATEILHOCTH YUEHOTO;

e 3)3CTeTHYecKOro BOCIIUTAHMS:

® - BOCIIPHUSATHE SCTETHUECKUX KaueCTB (PU3NYECKON HayKU: €€ TapMOHUYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

® 4) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

® - OCO3HaHHUE IIEHHOCTH (PU3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHpA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUILIEH COCTABISIONICH KyJIbTYpHI;

® - pa3BUTHE HAYYHOU JI0O03HATEIHHOCTH, UHTEPECA K HUCCIIEI0BATEIbCKON JeSITENIbHOCTH;

e 5) popmMupoBaHus KyJbTYPbI 310POBbS H SIMOIUOHAJIBLHOI0 0JI1ATONOJYy U

® - OCO3HaHHUE LIEHHOCTH 0€30MacHOTO 00pa3a >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MUp€, BAXKHOCTHU MPaBHII O€3011aCHOTO MOBECHHS Ha TPAHCIIOPTE, HA IOPOTaX, C ANEKTPUUECKUM
U TEIUIOBBIM 000PY/ZI0BAHHUEM B JJOMAITHUX YCIOBHSIX;

¢ - chopMHpPOBAaHHOCTH HaBbIKa pehIeKCHH, PU3HAHUE CBOETO MpaBa Ha OUIMOKY M TaAKOTO
e MpaBa y APyroro 4eloBeKa;

e 6) TPYy10BOr0 BOCIIUTAHMS:

® - aKTHBHOE Y4acTHe B PEUICHUH MMPAKTUYECKHX 3a7a4 (B paMKaX CeMbH, 00pa3oBaTeIbHON
OpraHu3aliy, TOpoja, Kpas) TEXHOJIOTUYECKON U COLMATbHOM HAIMPaBIEHHOCTH, TPEOYIOUIUX B
TOM 4Hucye U PU3NIEeCKUX 3HAHUM;

® - WHTEpeC K MPaKTHYECKOMY U3yUeHHIO MPO(deccHil, CBI3aHHBIX C (PU3UKOIA;

e 7)3K0J10ru4ecKOro BOCIUTAHUS:

e - OpHEHTals Ha NpUMEHEeHHe (U3NYECKUX 3HAHMN A pelleHus 3ahad B obOjacTu
OKpPYXKAIOIEH Cpelpl, MIAHUPOBAHMS MOCTYIKOB M OLIEHKH MX BO3MOXKHBIX IMOCIEACTBUM UIS
OKpY’KaroLlen Cpeibl;

® - 0CO3HAHME II00ATBLHOTO XapaKTepa HKOJIOTHUYECKUX MPOOIeM U IyTel UX peleHus;

e 8) ajanTanuMyu K H3MEHAIOIMMCS YCIOBHAM CONMAJIBLHON U IPHUPOIHOH Cpe/bl:

® - MOTPeOHOCTh BO B3aUMOJAEHCTBUHM NPU BBIINOJHEHUH HCCIEAOBAaHUM M IPOEKTOB
¢u3n4ecKoil HarPaBIEHHOCTH, OTKPBHITOCTh ONBITY U 3HAHUSIM JPYTHX;

® - [IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AESITEIBbHOCTD;



® - NOTPeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHHM, B TOM 4Hucle (OPMYTUPOBATH HIIEH,
MOHATHS, TUIIOTE3BI O (PU3NYECKUX 0OBEKTaX U SIBICHUIX;

e - 0cOo3HaHME Ae(PUIIITOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JIaCTH (DU3UKH;

® - JUIAHUPOBAHUE CBOETO PA3BUTHUS B MIPHOOPETEHNU HOBBIX (PM3MUECKUX 3HAHUI;,

® - CTpeMJICHHE aHAJM3UPOBaTh W BBIABIATH B3aUMOCBS3M NIPUPOABI, OOIIeCTBA H
HSKOHOMHKH, B TOM YHCJIE C HCIIOJIb30BaHHEM (DU3NIECKUX 3HAHUM;

® - OICHKA CBOMX JICHCTBUH C Y4E€TOM BIHSHHS HAa OKPYXKAIOIIYIO CPEdy, BO3MOKHBIX
rJ100aTBHBIX TTOCIIECTBUN.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynbTaTe ocBOCHUS MpOrpaMmbl 1o PU3UKE HA YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHus
y oOyuaromerocs OyayT cPOpMHpPOBAaHBI MeTalpeaMeTHbIe Pe3yJbTaThl, BKJIIOYAIONINE
ITO3HABATCIIbHBIC YHWBCPCAJIbHBIC y‘~I€6HI>Ie HeﬁCTBHﬂ, KOMMYHUKATUBHBIC YHUBCPCAJIbHLBIC
yueOHbIe NeMCTBUS, pEryIsaTUBHbIE YHUBEPCAJIbHbIE YUeOHbIE JEMCTBUSL.

Ilo3HaBaTebHBbIE YHUBEPCATbHbIE YUeOHbIE e CTBHUS

ba3oBble oruveckue aeiicTBUs:

® BBISIBJISTH U XapaKTEPHU30BaTh CYIIECTBEHHBIC TPU3HAKNA OOBEKTOB (SIBJICHUN);

¢ YCTaHABJIMBATH CYMIECCTBEHHBIA NMPHU3HAK KJIACCU(DUKAIIMHA, OCHOBAHUS TSI 0000IIECHUS 1
CpaBHCHHS,

® BBISIBJISITh 3aKOHOMEPHOCTH U NMPOTUBOPEUUS B paccMaTpUBaeMbIX (hakTax, JAHHBIX U
HaOJIOICHUSAX, OTHOCAUIUXCS K (PU3NUECKUM SIBIICHUSIM;

® BBISIBJISITH IPUYUHHO-CJIEICTBEHHBIE CBA3M IPH M3YYCHUHU (U3UUECKUX SIBICHUU U
MIPOLIECCOB, JIENaTh BHIBOJIBI C UCIIOJI30BAHUEM JIETYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUEHUH,
BBIJIBUTaTh TUIOTE3bI O B3AUMOCBS3SIX (PU3MUECKUX BEITUUHH;

® CaMOCTOSITEJIBHO BBIOMpaTh CIoco0 perieHus yaeOHoW (pu3nueckoi 3agaun (CpaBHEHHE
HECKOJIbKUX BApUAHTOB peIleHUs, BbIOOp Hanbosiee MOIXOASIIEro ¢ y4ETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebCcKHe 1eCTBUA

® CIIOJIb30BaTh BOIPOCHI KaK UCCIIEIOBATEILCKUN HHCTPYMEHT MTO3HAHUS;

® [POBOJUTH [0 CAMOCTOSITEILHO COCTaBJICHHOMY ILIAHY OIIBIT, HECIOXKHBIA (PU3NUECKUI
AKCIEPUMEHT, HEOOIbIIIOE HCcCeI0BaHne (U3UUYECKOTO SIBICHUS;

® OILICHMBAaTh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OPMAIMIO, MOJYYEHHYIO B XOJE
WCCIIEIOBAHUS W SKCIIEPUMEHTA;

® CaMOCTOSTENbHO (GOPMYIUPOBATH 0O0OIIEHNS U BEIBOBI MO pe3ylibTaTaM MPOBEIEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHMS,

® IPOTHO3UPOBATH BO3MOXKHOE JalbHEWIee Pa3BUTHE (PU3NUYECKUX MPOIECCOB, a TAKKe
BBIJIBUTaTh MPEINOJIOKEHUs 00 UX PAa3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

® MPUMEHATh pa3jMYHbIE METOIbl, MHCTPYMEHTBHl M 3alpoChl MpPU IOUCKE U OTOOpE
nH(OPMALIUY WIH JAHHBIX ¢ YIETOM MPEATIoKEHHON yueOHO! (hr3nueckoil 3amauu;

® aHATU3UPOBATh, CHUCTEMATU3UPOBATh M HMHTEPIPETHPOBATH HHPOPMAIUIO PA3IUIHBIX
BUJIOB ¥ JOPM TMpEACTABICHUS;



® CaMOCTOSITETIbHO BBIOMpPATh ONTUMANBHYIO (opMy npencTaBieHUs HHOOPMAIMU U
WUTIOCTPUPOBATH pellacMble 3a/1a4i HECIOKHBIMH CXEMaMH, TUarpaMMaMu, HHOW TpaduKoil u
WX KOMOWHAIUSMHU.

KoMMyHuUKaTHBHBbIE YHUBepcaAJbHbIE YUeOHbIe el cTBUA:

® B X0JI¢ 00CYXJICHHS y4eOHOTO MaTepuaa, pe3yJIbTaToB JIA0OPATOPHBIX PabOT U IIPOEKTOB
3aJaBaTh BOMPOCHI TI0 CYIIECTBY OOCY)KJAa€MOM TEeMbI M BBICKA3bIBaTh WICH, HAIlCJICHHBIC Ha
peleHue 3a1auu 1 noajep kanne 0JarokenaTenbHOCTH OOIIeHUS;

® CONOCTAaBIIATh CBOM CYXKICHUS C CYXKICHHAMH JPYTUX YyYacCTHUKOB JHMajiora,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINH;

® BBIPAXATh CBOIO TOUKY 3PEHHSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

e NyONWYHO  TPENCTABIATH  PE3YJAbTAThl  BBHIMOJHEHHOTO  (U3WYECKOTO  OIBITA
(9KcTIeprMeHTa, UCCIIEAOBAHMS, TTPOCKTA);

® [IOHMMATh W UCIIOJIb30BaTh MMPEUMYIIECTBA KOMAHIHOW M WHAWBUIYAJILHOW PabOTHI MIpH
pELIeHUH KOHKPETHON (pr3nueckoil mpoOiemsl;

® IMPUHUMATH €I COBMECTHOW JIEATEIBHOCTH, OPraHW30BHIBATh JCHCTBUS 1O €€
TOCTIKEHHUIO: PaCIIPEeNieNIATh POJIH, 00CYXKIaTh MPOIECCH U PEe3yIbTaThl COBMECTHON palOTHI,
000011aTh MHEHUSI HECKOJILKUX JTFO/ICH

® BBHITIOJHATH CBOIO YacTh pabOTHI, JMOCTUTas KadeCTBEHHOTO pe3yjibTaTa IO CBOEMY
HATPaBJICHUIO U KOOPIUHHUPYS CBOU ACUCTBHS C IPYTHMH WICHAMH KOMAH/IBI;

® OIICHMBATH KAUYECTBO CBOETO BKJIAJA B OOIIHMIA MPOJYKT MO KPUTEPHSIM, CAMOCTOSTEIEHO
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE 1elCTBHUS

Camoopranuszanms:

® BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYaIUSIX, TPEOYIOUINX AJsl pEeIICHUS
(hM3UYECKUX 3HAHU;

® OpHUEHTHPOBATHCS B PAa3IMYHBIX MOAXO0JAX MPUHATUSA peHIeHUH (MHAUBUAYAIBHOE,
MIPUHSATHE PEIICHUs B TPyIIe, IPUHITHE PELIEHUI IPYIIoii);

® CaMOCTOSITENIbHO COCTaBJISITh QITOPUTM pelleHus (u3nMueckod 3ajauu WM IUIaHa
UCCIIEIOBAaHUSI C Y4€TOM  HMEIOIIUXCS PECYypcoB M COOCTBEHHBIX  BO3MOXKHOCTEHA,
apryMeHTHUPOBATh MpeAsiaraeMble BapUaHThl PEeLICHU;

e J1enaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJ1b, 3MOLIMOHAIbHBIN HHTEJJIEKT:

® J1aBaTh aJ€KBATHYIO OLEHKY CUTYAllUH U MIpe/jiarath IiaH e€ N3MeHEHUS;

e OOBICHATH MPUYUHBI TOCTIKEHUS (HEIOCTIKEHHUS) PE3yIbTAaTOB JESITENLHOCTH, JaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY;

® BHOCHUTb KOPPEKTUBBI B JEATEIHLHOCTh (B TOM YHCJIE€ B XOJ BBIIOJHEHUS (U3NYECKOTO
WCCIIETIOBAHUSI WJIM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIHUXCS CHUTYaIlUH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBUE PE3YIbTATa LEIN U YCIOBUSIM;

e CTaBUTH ceOs HA MECTO JAPYroTo YeloBeKa B XO€ CIIopa WK TUCKYCCUU Ha HAYUHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro;

e MpuU3HABaTh CBOE MPaBO HA OMMOKY NpHU pelieHud (U3NUECKUX 3aJad WId B
YTBEPKJICHUSIX HA HAYYHbIE TEMbI M TAKOE K€ MPaBO APYTOro.



NPEAMETHBIE PE3YJIbTATDBI
K xoHiy oOydyenuss B 7 KJjacce MpeIMETHBIE Pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:

® 1ICII0JIb30BATh MOHATHS: (PU3UYCCKHE M XMMHUYCCKUE SBICHUS, HAOIIOJCHHE, YKCIICPUMEHT,
MOJIEIb, TUIIOTE3a, CAWHUIBI (PU3UICCKUX BEIMYHMH, aTOM, MOJICKYJA, arperaTHbIe COCTOSHUS
BemiecTBa (TBEpAOE, KUAKOE, Ta3z000pa3HOE), MEXaHUYECKOe JBWXKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHS, PaBHOJCHCTBYIOMIAS CHiIa, Je(OopMaIus
(ympyrasi, maacTU4ecKkas), HeBECOMOCTh, COOOIIAIOIINECS] COCY/IbI;

epasznuuaTh sBieHUuA (Aud@y3us, TEIIOBOE [BMKEHHME 4YaCTHI[ BEIIECTBA, PaBHOMEPHOE
JBIKEHUE, HEPAaBHOMEPHOE JIBHXKCHHE, HHEPIIHS, B3aUMOICHCTBUE TEJl, PABHOBECHE TBEPBIX TEI
C 3aKpeIUIEHHOM OCBIO BpallleHUs], TIepeaaya IaBJICHUs TBEPIBIMH TEIaMH, KUIKOCTIMHU U Ta3aMu,
aTMoc(epHOe JIaBlieHre, TUIABAaHUE TEJl, MPEBPAIIEHUSI MEXaHUYECKOM SHEPTHH ) TI0 OMTMCAHUIO UX
XapaKTEPHBIX CBONCTB U HA OCHOBE OIIBITOB, IEMOHCTPHUPYIOIIUX TAHHOE (DU3UYECKOE SIBJICHUE;

® PacCIO3HaBaTh MPOSIBICHUE M3YYEHHBIX (DU3UYECKUX SBJICHUN B OKPYXKAIOIIEM MUPE, B TOM
yucie GU3NIEeCKUe SBJICHHS B IPUPO/IC: MPUMEPHI IBHXKEHUS C PA3IMYHBIMHU CKOPOCTSMHU B )KUBOU
Y HEXHUBOHW MpHUpOJE, ACHUCTBUE CHIJIBI TPEHUS B MPHUPOJC U TEXHHUKE, BIMSHUE aTMOC(EpHOTO
JABJICHUS HA KUBOW OpPraHm3M, IJIaBaHUE PHIO, phIUard B TEJ€ YeJIOBEKa, IPH ATOM NEPEBOIUTH
MPaKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIACIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX
SIBJICHU;

® OIMMCHIBATh M3yUYEHHBIE CBOWCTBA Tel W (PU3WYECKUE SBICHUSA, WCIOJB3YS (PU3NUECKHE
BEJMYUHBI (Macca, 00bEM, IIIIOTHOCTD BEIIECTBA, BPEMSI, ITyTh, CKOPOCTh, CPETHSSI CKOPOCTh, CHIIA
YIOPYroCTH, CUJIa TSKECTH, BEC Teja, CHJIa TPEHUs, JaBieHue (TBEPIOro Telna, KUIKOCTH, rasa),
BBITAJIKMBAIOIIAsl CHJIa, MEXaHMuYeckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI,
K03 (UIIMEHT MMOJIE3HOTO IEHCTBUS MEXaHU3MOB, KUHETUYECKasl U MOTeHIHalIbHAs SHEPTUs), TpU
OTHCAHUU MPABUIILHO TPAKTOBATH PU3NYECKHI CMBICIT UCTIOIb3YEMBIX BEIMUUH, UX 0003HAYCHHUSI
U eAMHULBI (PU3NUECKUX BEIMYUH, HAXOIUTH (OPMYJbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTMMH BEJIUYMHAMHU, CTPOUTH rpaUKu M3yYEHHBIX 3aBUCHUMOCTEN (PU3MUECKHX
BEJIMYMH;

® XapaKTepH30BaTh CBOICTBa Tel, (pU3MUECKUE SBJIEHUS U TPOLIECCHI, HCIOJb3Yys IMpaBuia
CJIOKEHHUS cuil (BIOJb OJHOM MpsiMOii), 3akoH ['yka, 3akoH [lackais, 3akoH Apxumena, paBUIIo
paBHOBecHs pblyara (0J10Ka), «30JI0TO€ MPaBUIIO» MEXAaHUKH, 3aKOH COXPAHEHUS MEXaHUYEeCKOM
SHEpruM, TMpH OSTOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3alUCBIBaTh €ro
MaTeMaTH4eCKOe BBIPAKECHUE;

® 00BACHATH (PU3MUECKUE SIBICHUS, MPOLIECCHl U CBOMCTBA TeN, B TOM YHUCJIE M B KOHTEKCTE
CUTYalluil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABISATH MPUUMHHO-CIEICTBEHHBIE CBS3H,
CTpOUTH OOBACHEHHWE M3 1—2 JIOrMYeCKHMX IIaroB C OMOpod Ha 1—2 HM3y4yeHHBIX CBOWCTBA
(buznyecKkux ABJIeHUH, GPU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e permiath pacu€THbIC 3a7aud B 1—2 NeCTBUS, UCMIONB3YS 3aKOHBI M (JOPMYIIBI, CBS3BIBAIOIINE
¢busznuecKkue BENWYMHBI: Ha OCHOBE aHalM3a YCIOBHUS 3a/laydl 3alHChIBaTh KPAaTKOE YCIOBHE,
MOJICTaBIATh (PU3MUECKUE BETUYMHBI B JOPMYIIBI U TPOBOJIUTH PACUETHI, HAXOIUTH CIIPABOYHbBIE
JaHHbIE, HEOOXOIMMBbIE MJIsi peHIeHHs 3aJad, OIEHUBATh PEATUCTUYHOCTh MOJTY4eHHOMN
(bu3nuecKoil BENUYNHBL;

® pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEUIUTh MPU MOMOIIU (PU3HUECKUX METOJOB, B
ONMCAaHUU HCCJENIOBAHMS BBIIEIATH MPOBEPSIEMOE MPEANOJIOKEHUE (TUIIOTE3Y), pa3inyaTh U
MHTEPIPETUPOBATH MOTYICHHBIN pe3ylbTaT, HAXOAUTh OMIMOKK B XOJE OMbITA, IETaTh BBHIBOJIbI
10 €ro pe3yJbTaraM;



® [IPOBOJIUTH OTBITH 1O HAOMIONCHHUIO (PU3MUYECKUX SIBICHUH MM (PU3HMUECKUX CBOWCTB TEN:
(dbopMynupoBaTh MpOBEpSEMBbIC MPEINOJIOKEHHUS, COOMpAaTh YCTAHOBKY W3 MPEIOKEHHOTO
000pyI0BaHus, 3aIUCHIBAT XO/1 OTIBITA U (POPMYTUPOBATH BBIBOIBI;

® BBINIOJIHATh IPSIMBIE M3MEPEHMsSI PACCTOSHUS, BPEMEHM, Macchl Tena, o0bEMa, CHIbI U
TEeMIepaTypbl ¢ UCTIOIH30BAHUEM AHAIOTOBBIX M MHU(POBBIX MPUOOPOB, 3aIKMCHIBATH MOKA3AHUS
prOOPOB ¢ YIETOM 33aJaHHOW a0COTIOTHOM MOTPEITHOCTH U3MEPEHUIA;

® IPOBOJIUTH HCCIIEIOBAaHHE 3aBHCHMOCTH OJHOW (PU3MUYECKOW BETMYMHBI OT JPYro C
HCII0JIb30BAHNEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBWXKYIIETOCS Tela OT
BPEMEHHU JIBIDKEHUSI Tella, CHJIbl TPEHHUS CKOJIbKEHHs OT Beca Teja, KadyecTBa o0paboTKu
IIOBEPXHOCTEN TEJI W HE3aBUCHUMOCTHU CUJIbI TPEHMS OT IUIOIIAJU CONPUKOCHOBEHMSI TEJI, CHIIbI
YOPYTOCTH OT YIJIMHEHUS MIPYKUHBI, BBITAJIKUBAIOLIEH CHIIBI OT 00bEMa MOTpyKEHHOM YacTu Tena
U OT IUIOTHOCTH UAKOCTH, €€ HE3aBHCUMOCTH OT IJIOTHOCTH TeJa, OT INIyOWHBI, HA KOTOPYIO
MOTPYKEHO TEJIO0, YCJIOBUH IUIaBaHMsI T€Jl, YCIOBUN PaBHOBECHS pbluyara 1 OJOKOB), yHaCTBOBATh
B IUIAHUPOBAHUU Y4e€OHOTO HCCIIEJOBaHMsI, COOMpaTh YCTAHOBKY M BBINOJIHATH HU3MEPEHUH,
cienys TpeAoKeHHOMY IUIaHy, (HUKCHUpOBAaTh pPE3YyNbTaThl IMOJYYEHHOW 3aBHCHUMOCTH
¢bu3nyecKux BEJIMYMH B BUAE NPEUIOKEHHBIX TaOMUI U TpadUKOB, JeiaTh BBIBOJBI IO
pe3yibTaTaM HcCle0BaHMUs;

® [I[POBOJIUTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BETUYMH (TUIOTHOCThH BEIECTBA KUIKOCTH U
TBEPAOrO Teja, CuUjla TPEHUS CKOJbKEHHUS, [AaBJIEHWE BO3JyXa, BBITAJKUBAIOIIAs CuUJa,
JefcTByIoNas Ha NOTPYKEHHOE B )KUJKOCTh TENO, KO3()(PUIIMEHT MM0JIe3HOrO JEHCTBUS MPOCTHIX
MEXaHHU3MOB), Clenys MPEeIOKEHHON HHCTPYKIMH: MPHU BBINOJIHEHUHM W3MEpPEHUil coOupaTh
JKCIIEPUMEHTAIIBHYIO YCTAHOBKY M BBIYMCIIATH 3HAUEHHE NCKOMOW BEJINYNHBI;

e cOOTIOIATh MpaBWIIa TEXHUKU 0€30MMaCHOCTH IIPH padboTe ¢ JabopaTOpHBIM 000pyAOBaHUEM;

® yKa3bIBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIatomuecs cocybl, 0apoMeTp, phluar, MoABIKHBIN M HEMOJBM)KHBIN OJIOK,
HAaKJIOHHAs [JIOCKOCTh;

® XapaKTepU30BaTh MPUHIUIBI JACUCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUYECKHX YCTPOWCTB C
omopo Ha WX onucaHus (B TOM 4HCIE: TMOJIIMIHUKYA, YCTPOWCTBO BOJOMPOBOJA,
TUIPaBIMYECKUNA MPEcC, MaHOMETP, BBHICOTOMEP, MOPIIHEBON HACOC, apeoMETp), HCHOJb3Ys
3HaHHUS O CBOWMCTBAX (U3NYECKUX SABJICHUH U HeoOXoaumble GU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

® [IPUBOJIUTH MPUMEPHI (HAXOAUTh HHPOPMAIUIO O MPUMEpax) MPAKTUYECKOTO HUCIIOJIb30BAHUS
(bu3nyecKuX 3HaHUH B MOBCEIHEBHOW KU3HU JJIsl oOecreueHrs 0e30MacHOCTH MpU OOPAIEHUH C
npubopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 370POBbS M COONIOJCHUS HOPM
9KOJIOTUYECKOIO MOBEJICHUS B OKPYKAIOIIEH cpefie;

® OCYIIECTBIISATH OTOOP UCTOYHUKOB HH(popManuu B VIHTEepHETE B COOTBETCTBUU C 3aJaHHBIM
MIOMCKOBBIM 3allpOCOM, HA OCHOBE HMEIOIIMUXCS 3HAHUM W NYTEM CpPAaBHEHUS pPa3IudHbIX
MCTOYHHUKOB BBIACTATh MH(POPMALUIO, KOTOPas SIBJISETCS MPOTUBOPEUMBONW MM MOXKET OBITh
HEJIOCTOBEPHOM;

® IICTIOJIb30BATh IPU BHINOJHEHUU YUEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO JIUTEpaTypy
(Gu3nYecKOro cojep)KaHus, CIpaBOYHbIE MaTepualibl, pecypchl ceth VIHTepHeT, BIaieTh
npuéMaMi KOHCHEKTHPOBAaHUS TeKCTa, MpeoOpazoBaHUs HMHGOpMAIMKM U3 OJHOW 3HAKOBOU
CHUCTEMBI B APYTYIO;

eCco3/1aBaTh COOCTBEHHBIE KpAaTKHWE IHChbMEHHbIE U YCTHBIE COOOIEHUS Ha OCHOBe 2-3
HCTOYHUKOB MH(pOpMauu (GU3NIECKOTO COAEP)KaHHs, B TOM YHUCIEe MyOIMYHO JenaTh KpaTKue



COOOIIeHU O pe3ylbTaTaxX IPOEKTOB WM Y4eOHBIX HCCIEAOBAaHUM, NMPH 3TOM TPaMOTHO
MCIOJb30BaTh U3YUYEHHBIN MOHATUHHBINA ammapaT Kypca (M3HMKH, COMPOBOXKIATH BBICTYIICHHUE
MpE3EHTALNEN;

® [IpY BHITIOJTHEHUH y4eOHBIX IPOEKTOB M MCCIEOBAHUIN paclpeaesiTh 00S3aHHOCTH B IPyIIe
B COOTBETCTBMM C IIOCTaBJICHHbIMHU 3aJauyaMi, CJIECIUTh 3a BBIIOJHEHHWEM IIJIaHa JEWCTBUH,
aJIeKBaTHO OLIEHMBaThb COOCTBEHHBIM BKJIAJ B JIEATEIBHOCTb TIPYIIIbl, BBICTPAUBATH
KOMMYHHMKATHUBHOE B3aUMO/ICHICTBUE, YUUTHIBasi MHEHUE OKPY)KAIOILIKX.

K xoniy oOy4enus B 8 kjiacce npeMeTHBIE Pe3yJIbTaThl Ha 0230BOM YPOBHE JOJDKHBI OTPAKATh
c(OPMHUPOBAHHOCTD y OOYJAIOIINXCS YMEHUI:

® 1ICII0JIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBM)KEHUE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTANIMYECKHE U aMOp(HBIE Tejla, HACBHILEHHBIH U
HEHACBILIEHHBIH Tap, BIAXXHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHSS HHEprus, TEIIOBOI
JIBUTATENb, 3JEMEHTAPHBIM AJIEKTPUUYECKUI 3apsi, 3JIEKTPUYECKOE II0Jie, MPOBOJHUKU U
TUBJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MarHUTHOE TIOJIE;

® pa3IMuaTh SIBJICHU (TEIJIOBOE pacliupeHHe U cxkaTue, Teronepeaaya, TeIoBOe paBHOBECHE,
CMauMBaHMEe, KaNWUISPHbIE SIBICHUS, UCIApeHHe, KOHJAEHCAIUs, IUIaBJIEHUE, KPUCTAJUIU3AIMs
(oTBepaeBaHMEe), KHUIIEHHE, Teronepeaaya (TEIUIONPOBOAHOCTh, KOHBEKIMS, U3Iy4YECHUE),
ANIEKTpU3ALIMS TeJ, B3aUMOJCICTBHE 3aps]ioB, NEHCTBUS DIEKTPHUUECKOrO TOKa, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBUE MarHUTOB, JIECTBHE MAarHUTHOTO IOJSI HA MPOBOJAHHUK C TOKOM,
AIIEKTPOMArHUTHAsE MHIYKIHSI) TIO OMKCAHUIO MX XapaKTePHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

® PAaCIO3HAaBATh MPOSBICHUE M3YYEHHBIX (QU3NYECKUX SBJICHUN B OKpYXAlOIEM MHUpPE, B TOM
qucie (U3NYEeCKue sIBJICHHS B IPUPOJIE: OBEPXHOCTHOE HATSDKEHUE M KallWIIISIPHBIE SIBIICHUS B
IPUPOJIE, KPUCTAUIBI B NpUpoje, u3ydeHue ColiHla, 3aMep3aHue BOJ0EMOB, MOPCKHE OpHU3bI,
oOpa3oBaHue pOChl, TyMaHa, UHEsl, CHETa, AEKTPUIECKHE ABICHUs B aTMOc(hepe, AEKTPUIECTBO
KMBBIX OPraHU3MOB, MarHUTHOE NoJje 3emid, Apeld MoyocoB, pojib MarHUTHOTO MOJS AT
AKHU3HU Ha 3emiie, MOJIIPHOE CUSHHE, IIPU 3TOM IEPEBOIUTH MIPAKTUYECKYIO 3a/1auy B Y4EeOHYIO,
BBIJICJISATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SIBICHUM;

® ONMCBHIBATh H3YyYEHHbIC CBOWCTBA TeNl U (U3UUECKUE SBJICHHUSA, HUCHONB3Ys (GHU3NYEcKue
BEJIMYUHBI (TEMIIEpaTypa, BHYTPEHHSS SHEPIHsl, KOJUYECTBO TEIUIOTHI, Y/elbHas TEIII0EMKOCTh
BELIECTBA, yAEibHAs TEIUIOTAa IJIABJICHUS, YyJelbHAas TEIUIOTa IMapooOpa3oBaHMs, YJelIbHas
TEIUIOTa CropaHMus TOIUIMBA, KOS((GUIMEHT IOJIE3HOrO JEHCTBHUA TEIUIOBOW MAIIMHBI,
OTHOCHUTEJIbHAS BJIAXXHOCTb BO3JyXa, OHJEKTPUUYECKMH 3apsja, CHJIa TOKa, 3JIEKTPUUYECKOe
HanpsDKeHHe, CONPOTHUBIIEHUE IPOBOJHUKA, YJEJIbHOE CONPOTHUBICHHME BEIECTBa, paboTa U
MOIIIHOCTh JIEKTPUYECKOIO TOKA), MPU ONUCAHUU NPABUWIBHO TPAKTOBATH (PU3MUYECKUI CMBICI
UCHOJb3yeMbIX BEIMYUH, 0003HAYEHUS U €AUHULIBI (PU3NUYECKUX BEIMUYUH, HAXOIUTh (POPMYIIbI,
CBSI3bIBAIOIME JIAHHYIO (U3UYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH IpadHKu
M3YyUYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIUYHH;

® XapaKTepU30BaTh CBOMCTBA Tej, (PU3MUECKHE SIBICHUS U MPOILECCHI, UCHOJb3Ys OCHOBHBIE
IIOJIO’KEHHSI MOJIEKYJIIPHO-KMHETUUECKON TEOPUU CTPOEHUS BEIECTBA, IPUHILIMII CYNEPIIO3ULIAN
IoJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsza, 3akoH OMa Uil ydacTKa LemH,
3akoH Jxoyns—JIeH1ia, 3aKOH COXpaHEHUs SHEPTUH, IIPU 3TOM JIaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3allMCBhIBaTh €M0 MaTEMATHUECKOE BBIPAKEHHUE;

® 00BACHATH (PU3UUECKUE IMPOLECChl U CBOMCTBA TeJ, B TOM YHCJIE€ M B KOHTEKCTE CUTyallUi
[IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBISTH IMPUYUHHOCIEICTBEHHBIE CBS3HM, CTPOUTH



oObsicHeHue U3 1—2 JIOTMYECKUX IIaroB € OMOpoW Ha 1—2 M3YYEHHBIX CBOWCTBA (PU3MUYECKHX
SABJICHUH, (PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e pemiath pacy€THbIC 3aJauu B 2—3 NEWCTBUS, UCIOJIB3Ysl 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE
¢u3nyeckue BETUMYMHBI: Ha OCHOBE aHAM3a YCJIOBHS 33/1a4M 3aIHCHIBAaTh KPAaTKOE YCIOBUE,
BBISIBJIATH HEJNOCTAaTOK JMJAaHHBIX [UI DEHICHUS 3a/aud, BBIOMpATh 3aKOHBI W (OPMYIIBI,
HEOOXOAUMBIE Ul €€ pEIIeHUs, MPOBOAWUTH PACUYETHl W CPABHUBATH IOJyYEHHOE 3HAYCHHUE
(bU3NIeCKOi BETUYNHBI C U3BECTHBIMU JIaHHBIMU;

e pacro3HaBaTh MpoOJEMbl, KOTOPbIE MOKHO PEUIMTh NPU HOMOIIM (PUIUYECKHX METOJIOB,
UCIIOJIb3YSl OINMCAHWE UCCIIEOBaHMs, BBIJICNIATH MPOBEPSIEMOE MPEIOJI0KEHUE, OLIEHUBATH
MIPaBUJIBHOCTH MOPsi/IKa IPOBEAECHUS UCCIIEOBaHUS, J€1aTh BbIBO/IBL;

® [IPOBOJIUTH OIBITHI 10 HAOMIOACHHIO (DU3MUECKUX SBICHUN WM (U3NYECKHX CBOWCTB TEJ
(KanwIsipHBIE SIBJIEHMS, 3aBUCHMOCTb JaBJICHHUS BO3[AyXa OT €ro oObéMa, TeMIeparyphl,
CKOPOCTH IIpollecca OCTBbIBAaHWS M HarpeBaHUs IpPU H3IYyYEHUH OT IBETa H3JIydarolleu
(mornomaroniei) MOBEPXHOCTH, CKOPOCTh HCHApeHUsi BOAbI OT TEMIEPATYpPhl >KUJIKOCTH H
wionaau e€ MOBEPXHOCTH, 3JEKTpU3alMs TeJl U B3aUMOJEHUCTBUE AJIEKTPUUYECKUX 3apsJioB,
B3aUMO/JICHICTBUE TOCTOSHHBIX MAarHUTOB, BH3yalM3allsli MarHUTHBIX TOJE€H IOCTOSHHBIX
MarHuToOB, JEWCTBUS MarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHMra,
CBOMCTBa  DJEKTPOJBUTATENs  IMOCTOSHHOTO  TOKa):  (opMylupoBaTh  MpOBEpsSEMbIe
MIPEIOJI0KEHNSI, COOMPATh YCTAHOBKY M3 NMPEATI0KEHHOT0 000py10BaHMS, ONTUCHIBATH X0/ OIBITA
1 (OpPMYIUPOBATH BBIBOJIBI;

® BBITIOJIHATH IPSIMbIE U3MEPEHUsI TeMIIepaTypbl, OTHOCUTEIbHONW BIAXKHOCTH BO3/yXa, CHJIbI
TOKa, HANPSKEHUSI C UCTI0JIb30BAaHHEM aHAJIOTOBBIX TPUOOPOB U JATUUKOB (DU3HUUECKUX BETUYHH,
CpPaBHUBATH PE3YNIbTATHl U3MEPEHUN C YIETOM 3aJaHHON aOCOIOTHON MOTPEITHOCTH;

® [IPOBOJINTH HCCIIEJIOBAaHUE 3aBUCHUMOCTH OJHOW (PU3WUYECKONW BEIMYHMHBI OT JPYrod C
HCIO0JIb30BAHMEM IPSIMbIX U3MEPEHHH (3aBUCHMOCTH COTMPOTHUBIICHHUS IIPOBOIHUKA OT €r0 JJINHBI,
IUIOUIAIM TIOMEPEYHOT0 CEYEHHUs M YAENBbHOTO CONPOTHUBIICHHS BEIIECTBA MPOBOJHUKA, CHUIIBI
TOKa, UAYIIET0 4epe3 MPOBOJAHHK, OT HANpsDKEHUsS Ha MPOBOJHHUKE, HCCIEI0BaHUE
MOCJIEIOBATEIHFHOTO U MapajlieIbHOTO COeIMHEHUI MPOBOHUKOB): MNIAHUPOBAThH UCCIIEOBAHUE,
coOuparh yCTAaHOBKY M BBINOJHATh U3MEPEHUs, Cleays MPEIOKEHHOMY IUIaHy, (UKCHPOBATh
pe3ynbTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHUAE TaOnuil U TpaduKoB, JelaTh BHIBOJABI IO
pe3yibTaTaM HcCleOBaHMUs;

® [I[POBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIMYUH (yIe/IbHAS TEIUIOEMKOCTh BEILIECTBa,
COMPOTHUBIIEHUE TMPOBOJHHMKA, PAadOTa M MOIIHOCTH D3JEKTPUUECKOTO TOKA): IUIAHHPOBATh
U3MepeHus, COOUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEIys MPEAT0KEHHON UHCTPYKLUU, U
BBIYHCIISTH 3HAYCHHUE BEJINYMHBI,

e cOOMIOATh MpaBUjIa TEXHUKHU 0e30MacHOCTH IpH paboTe ¢ 1abopaTOpHBIM 000PYIOBAHHEM;

® XapaKTepU30BaTh MPUHIUIBI ACUCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OTIOPOi Ha MX ONMKCaHMs (B TOM YHCIIe: CCTeMa OTOIICHUS IOMOB, TUTPOMETD, TapoBasi TypOuHa,
amIepMeTp, BOJBTMETP, CUETUUK IIEKTPUUECKOW SHEPIUH, HIEKTPOOCBETHTEIbHbIE MPHOOPHI,
HarpeBaTejbHbIE  AJIEKTPONpPUOOPHl  (TIpUMeEpHI), AIEKTPUYECKUE  IPENOXPAHUTEINH,
AJIEKTPOMArHMT, S3JIEKTPOJIBUTATENb IOCTOSIHHOTO TOKAa), MCIOJNB3ys 3HAHUS O CBOHCTBax
¢bu3nUecKux SABICHUNA U HEOOXOUMbIE (PU3HUECKHE 3aKOHOMEPHOCTH;

® Pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U U3MEpPUTENbHBIE MPUOOPHI 10 CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (KHIKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETD, IBUTATEIb
BHYTPEHHETO CrOpaHHUsl, HJIEKTPOCKOI, PEOCTaT), COCTABIIATh CXEMBbl 3JEKTPHUUECKUX Iered ¢



[IOCJIEIOBATENbHBIM U  IApaJUICJIbHBIM  COEIMHEHUEM 3JEMEHTOB, pasjuyas yCJIOBHbBIE
0003HAYCHHS HIIEMEHTOB MICKTPUUECKUX LIETIEH;

® IPUBOAUTH MPUMEPHI (HAXOIUTh HHPOPMALIMIO O MPUMEPax) MPAKTUIECKOTO UCIOIb30BAHMUS
(bu3HYECKUX 3HAHHI B TIOBCEIHEBHOW KU3HU ISl 00ecreueHns 0€30IacCHOCTH MPU OOPAIIEHUH C
npubopaMu MW TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/I0POBbS M COONIOJCHHS HOPM
9KOJIOTMUYECKOT0 TIOBE/ICHUS B OKPYKaIOLIEH Cpe/Ie;

® OCYIIECTBIISATh NOHUCK HMH(popManmu Qusmueckoro conepxkanuss B MHTEpHETE, Ha OCHOBE
UMEIOIINXCS 3HAHUN U ITyTEM CpAaBHEHHSI IOTIOJTHUTEIILHBIX HICTOYHHUKOB BBIJIENISATH HH(POPMAIIHIO,
KOTOpast ABJISETCS MPOTUBOPEUMBOM HITH MOXKET OBITh HEIOCTOBEPHOM;

® [ICII0JIb30BATh IIPU BBINIOJIHEHUU Y4YE€OHBIX 3aJaHUl HAY4YHO-NOMYJSIPHYIO JIUTEpaTypy
(bu3NyecKoro cojepxaHus, CIpaBOYHbIE MaTepualbl, pecypcbl cetu IHTepHeT, BianeTh
npuéMaMH KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs HMHPOpPMAMKU W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

® cO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKHE YCTHBIE COOOIIeHUsI, 0000111ast HHPOpMaIHIO
U3 HECKOJBKUX UCTOYHUKOB (PU3UYECKOTO COJIEp’KaHUs, B TOM YHCJE MYOJUYHO NMPEACTaBIAThH
pe3ynbTaThl MPOEKTHON WM HCCIENOBATEeNIbCKOM JIeATENbHOCTH, IPU 3TOM TIPaMOTHO
WCTIOJIh30BaTh M3YUYEHHBIH MOHATUHHBIN anmapaTt Kypca (pU3HMKH, CONMPOBOXIATh BBICTYILICHHE
MpEe3EHTalHE;

® [IpH BBINIOJIHEHUU YU€OHBIX POEKTOB U UCCIIET0BAaHUH (PU3NUECKUX MPOIIECCOB PACTIPEAETATh
0053aHHOCTH B TPYIIE B COOTBETCTBUM C MOCTABICHHBIMU 3a/1a4aMH, CIIEUTH 3a BBITIOJHEHUEM
IJlaHa JEWCTBUH M KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIEHUBAaTh COOCTBEHHBIM BKJIaJ B
JeATeNbHOCTb I'PYIIIbI, BBICTPAaUBaTh KOMMYHUKATHBHOE B3aUMO/ICHCTBHE, TPOSBIISISI TOTOBHOCTh
paspeniaTh KOH(PIUKTHI.

K xoH1y oOy4eHus B 9 kjiacce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE J0JIKHBI OTPaKaTh
c(hOpMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

®UCMOJb30BAaTh  TMOHATHUSA:  CUCTEMa  OTcuéTa, MaTepualbHas TOYKa, TPACKTOPHI,
OTHOCHUTEJIBHOCTh MEXAHWYECKOI'0 JIBWXKEHHUs, negopmanus (yrnpyras, IiiacTUyecKas), TPEeHHUE,
LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTh M HEpPEerpy3kH, LEHTP TSDKECTH, aOCOJIOTHO
TBEPJIO€ TEJIO, LEHTP TSHKECTH TBEPAOIO Tella, PABHOBECHE, MEXaHUUECKUE KOJICOAHUsS U BOJIHBI,
3BYK, UH(PA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHbHIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JAIbHO30PKOCTb, CHEKTPhl UCIyCKaHUs W MOTIJIOUIeHHUs, anbda, Oera- u
raMMa-u3J1y4eHUsl, U30TOIbI, SAepHAsk SHEPTeTHKa,

epa3nuyaTh sBJIEHUS (pPaBHOMEPHOE U HEPAaBHOMEpPHOE MPSIMOJIMHEHHOE JBIKCHHE,
PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE IBU)KEHUE, CBOOOHOE Ia/IEHUE TEJl, PABHOMEPHOE JABHKCHHE
[0 OKPYXXHOCTH, B3aMMOJEHCTBHE TeJ, PEaKTUBHOE JABIKEHME, KOJeOaTeIbHOE BUKEHHE
(3aTyxarolye 1 BbIHYXACHHbIE KOJIeOaHUs ), pe30HAHC, BOJHOBOE JBIKEHHE, OTPAKEHUE 3BYKa,
IPSIMOJIMHEIHOE PAcIpOCTpaHEHUE, OTPAXEHUE M IPEJIOMIIEHHE CBETa, MOJIHOE BHYTPEHHEE
OTpa)K€HHE CBETa, pa3lio’KeHUE Oel0oro cBeTa B CIEKTP U CIO0KEHHE CHEKTPAIbHBIX ILIBETOB,
JMCIIEpCUsl CBETA, €CTECTBEHHas pPaJHMOAaKTUBHOCTb, BO3HMKHOBEHHE JIMHEHUYAaTOro CIEKTpa
U3IYYEHUs1) 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX
JaHHOE (prU3nYecKoe SIBJICHUE;

® PaCMo3HaBaTh MPOSBICHUE M3YUYEHHBIX (PU3MUECKUX SIBICHUI B OKpY)KaoLIeM MHUpE (B TOM
yucie (QU3MUecKue SIBIECHUS B MPHUPOJE: NPWIMBBI M OTIUBHI, ABWXKEHHE IuiaHeT COJIHEYHOH
CHCTEMBl, PEAKTHBHOE [BM)XCHHE >KMBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB >KHBOTHBIMHU,
3eMJIETPsICEHUE, CeIiCMUYECKHEe BOJIHBI, IlyHaMH, 9X0, [IBETA TeJI, ONTHYECKHUE SBJICHUS B IPUPO/IE,
Ouosornyeckoe JAEHCTBHE BUIUMOTO, YAbTPAa(UOJIETOBOTO M PEHTICHOBCKOTO H3IY4EHUH,



€CTEeCTBEHHBIH PaJOaKTUBHBIN ()OH, KOCMUYECKHE JTy4IH, PaIMOAKTUBHOE U3ITy4YeHHE IPHUPOIHBIX
MUHEpAJIOB, JEHUCTBUE PAJMOAKTUBHBIX H3IYy4EHMM Ha OpraHu3M 4eJOBEKa), MpU 3ITOM
MEePEBOUTH NMPAKTHUUECKYIO 33/1auy B yU4COHYIO, BBIJICIAThH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH )
(bU3NYECKUX SBICHUIA;

® OITMCbIBATb H3YYCHHBIC CBOMCTBA TEen H (1)I/IBI/ILI€CKI/IG SABJICHHA, HCIIOJIb3YyA (1)I/I3I/I‘~I€CKI/I€
BCINYNHBI (CpCZIH?[?[ N MI'HOBCHHAA CKOPOCTH TEJia IIPpU HEPABHOMCPHOM JABWKCHHU, YCKOPCHHC,
IepeMelleHue, IMyTh, YIJI0Basi CKOPOCTb, CUJIa TPEHUS, CUJIA YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHUE
cBOOOJTHOTO TaJeHHsI, BEC Tela, MMITYJIbC TeJla, MMITYIbC CHIIBI, MEXaHHuYeckas paboTa u
MOIIHOCTD, IOTCHUUAJIbHAA SHCPIUA TCJIA, IOAHATOr0 HaA MIOBEPXHOCTHIO 3EMJIU, IIOTCHIHUAJIbHAA
OHEPrusia cKaToit IPYXUHBI, KHHCTUYCCKAsA SHCPTHA, IMOJIHAA MCXAHUYCCKAasA SHCPIrus, NCpuoa U
yacToTa KojeOaHui, JUIMHA BOJIHBI, TPOMKOCTB 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, IIOKA3aTelb
MpCIOMIICHUSA CpG}IBI), IIpHU OIMMCaHWU MPAaBUJIBHO TPAKTOBATD (1)1/13H‘~IGCKI/H71 CMBICJI UCITOJIB3YEMBIX
BCINYNH, 0003HaYEHHST U CANHUIIBI (1)I/I3I/I‘~ICCKI/IX BEJINYNH, HAXOJUTH q)OpMYJ'II)I, CBA3BIBAIOIIINEC
JaHHYI0 (U3NYECKYI0 BEJIWYUHY C JPYrUMHU BEJIWYUMHAMH, CTPOUTh TpapUKu H3YyYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

® XapaKTCpHU30BaTh CBOMCTBA TEJI, (1)I/ISI/I‘I€CKI/IG ABJICHUSA W TIPOLCCCHI, HCIIOJIB3YysA 3aKOH
COXpaHCHUA SHEPTrHuH, 3aKOH BCCMHUPHOTI'O TATOTCHHA, NPHHOUWII CYHNCPIO3UIUKU CHUJI, IMMPUHIIUII
OTHOCHUTCJIIBHOCTHU Fam/meﬂ, 3aKOHBI HI)IOTOHa, 3aKOH COXpaHCHHWA UMITYJIbCA, 3aKOHBI OTPAXKCHUA
U TpeOMJICHUSI CBETa, 3aKOHbl COXPAaHEHHUS 3apsiIOBOIO M MAacCOBOTO YHCEN MpPU SJIEPHBIX
peakuusix, MpuU OTOM JaBaTh CJIOBECHYIO (GOPMYIUPOBKY 3aKoHa M 3alUCHIBATH €r0
MaTEMaTUYCCKOC BBIPAKCHUC,

® 00BACHATh (PU3UYECKUE TMPOLIECCHl U CBOWCTBA TeJ, B TOM YHCJE U B KOHTEKCTE CHUTYyallHid
MIPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISBIATh NMPUUYUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH
00BbsICHEHHE M3 2—3 JIOTUYECKUX IIIaroB ¢ OMOpPOl Ha 2—3 W3YYEHHBIX CBOMCTBA (PU3MUYECKUX
SIBJICHUH, (PU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e peraTh pacu€THHIC 3a7a9d (OMMUPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHHH ), UCTIOJIb3Ys 3aKOHBI
u (GopMmyIbl, CBs3bIBaIONIME (U3NYECKHE BEIMYMHBI: HAa OCHOBE aHalu3a YCJIOBUS 3ajaud
3aMMChIBaTh KPAaTKOE YCJIOBHE, BBIABIIATH HEJOCTAIOLIME WM M30BITOUHBIE JAAHHBIC, BHIOUPAThH
3aKOHBI U (OpPMYJbl, HEOOXOIUMBbIE JUIsI PEHICHMs, TMPOBOAUTH pPacdy€Thl M OLEHUBATH
PEATUCTUYHOCTD OJYYSHHOTO 3HaUYEHUST (PU3NYECKON BEIIUYUHBL;

e pacro3HaBaTh MpPoOJIEeMbl, KOTOPblE MOKHO PEUIMTh MPU MOMOIIHM (PUIUUECKHX METOJIOB,
UCIIOJIb3YSl ONHUCAHHE HCCIEIOBAHMs, BBIICNIATH IMPOBEPSIEMOE IMPEANOJIOKEHHE, OICHUBATh
MPaBUJIBHOCTh TMOPSIIKA MPOBENEHUS MCCIEAOBaHUS, JelaTh BbBIBOJBI, HHTEPIPETHPOBATH
pe3yNnbTaThl HAOMIOIEHUH U OTIBITOB;

® [I[POBOJIUTH OIBITHI M0 HAOMIOACHHUIO (DU3MUECKUX SBICHUN WM (U3NYECKHX CBOWCTB TEl
(u3yyeHne BTOPOTO 3akOoHAa HbIOTOHA, 3aKOHAa COXpPAHEHUS DHEPTHM, 3aBHUCHMOCThH IEpHOIa
KoJieOaHU MPYKMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYXKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIbI MaJIbIX KOoJeOaHuM, MPsIMOJIMHEHHOE pacpOCTpPaHEHHE CBETa, pas3lioKeHHue Oenoro
CBETa B CHEKTp, U3yUYe€HHE CBONCTB M300pak€HUs B IUIOCKOM 3€pKajle U CBOMCTB M300pa’keHUs
npeaMeTa B coOuparolie JJ1H3e, HaOIroieH!e CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB U3ITydeHNUs):
CaMOCTOSITENIbHO COOMPAaTh YCTAaHOBKY M3 U30BITOYHOrO Habopa 00OpyA0BaHUs, ONMUCHIBATH X0
OTIBITA M €T0 Pe3yIbTaThl, GOPMYIHUPOBATH BHIBOIBI,

® [IPOBOJIUTH NMPH HEOOXOJMMOCTH CEPUIO NMPSIMBIX M3MEPEHUH, ONpeenss cpeaHee 3HaueHue
nu3MepsieMoil BennuuHbl ((POKyCHOE paccTosHHE coOMparoleil JHH3bI), 0O00CHOBBIBATH BHIOOD
crioco0a u3MepeHus (M3MEpUTETHLHOT0 pudopa);



® [IPOBOJIUTH MCCIIEOBAHUE 3aBUCHMOCTEN (DPM3NYECKUX BEIMYMH C MCIIOJIb30BAaHHEM MPSIMBIX
M3MEpEHUH (3aBUCUMOCTh IYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBIKCHHUU 0€3 HadalbHOM
CKOpOCTH, TepHoa KoJeOaHNi MaTeMaTH4eCKOTO MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTia
OTpPaKEHHsI CBETa OT yIJIa MaJeHHUs M yrila MPEJIOMIICHHS OT yIyla MaJAeHUs): IJIaHHPOBATh
HCCIIEIOBaHUE, CAMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (PMKCHPOBATh PE3YJAbTATHI MOJIY4YCHHON
3aBHCUMOCTH (PU3MUYECKHUX BETMYMH B BHJIE TAOJIUII U TPa(UKOB, JIENIaTh BEIBOJIBI 10 Pe3yabTaTaM
WCCIICIOBaHUS;

® [IPOBOJIUTh KOCBEHHBIE M3MEPEeHUsI (U3UYECKUX BEIMUYMH (CPEAHSS CKOPOCTh M YCKOPEHHE
TeJa IPU PAaBHOYCKOPEHHOM JIBIKEHHH, YCKOPEHHE CBOOOIHOTO MaIeHUs, KECTKOCTD MPYKUHBI,
KOX(QQHUIUEHT TPEHUSI CKOJBKEHUS, MeXaHW4yeckas padoTa M MOIIHOCTb, YacTOTa U IEPHOJ
KOJIEOaHWI MaTEMaTUYECKOTO U MPY>KHHHOTO MassTHUKOB, ONITHYECKAs CHIJIa COOMPAIOIIEH JINH3BL,
panMOaKTUBHBIA ()OH): TUIAHUPOBATh M3MEPEHHS, COOMPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJTHATh U3MEPEHUS, CIIEAyYsI TIPEAJI0KEHHONH WHCTPYKIIMH, BBIYUCISTH 3HAUCHHE BETUYNHBI U
aHAJM3UPOBATH MOJTyICHHBIE PE3YIBTATHI C YIETOM 3aIaHHOHN TMOTPEITHOCTH H3MEPEHHIA;

e coOMIOIaTh NMpaBUjIa TEXHUKHU 0€301acHOCTH IpH padoTe ¢ 1ab0paTOpHBIM 000PYJOBaHHUEM;

® pa3IM4aTh OCHOBHBIC NMPU3HAKWA HM3YYEHHBIX (DU3MUECKMX MOJIENICH: MaTepuanibHas TOYKa,
a0COITIOTHO TBEPIOE TEJO, TOUCYHBII HCTOYHHK CBETA, JIyd, TOHKAs JIMH3A, ITaHEeTapHast MOJIEITh
aToMa, HyKJIOHHAsI MOJIENIb aTOMHOTO SI/1pa;

® XapaKTepU30BaTh NMPUHIIMITEI JCHCTBUS M3YUYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOUCTB C
OTOpO Ha WX ONHMCaHUS (B TOM YHCIE: CIUAOMETD, AATYMKH TOJOXKEHHUS, PACCTOSHUS W
YCKOPEHHs, pakera, OdXOJIOT, OYKH, WEepPUCKOIN, (oToammapar, ONTHYSCKAE CBETOBOJIBI,
CIIEKTPOCKOI, J03MMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHUS O CBOMCTBAX (HU3MYECKHX
SIBJICHUH ¥ HEOOXO0TMMbIe (PU3MIECKUE 3aKOHOMEPHOCTH;

® JICTIOJIL30BATh CXEMBl M CXEMAaTWYHbIE PHCYHKH W3yYEHHBIX TEXHHUYECKHX YCTPOWCTB,
MU3MEPUTETBHBIX IPUOOPOB M TEXHOJIOTUIECKUX MPOLIECCOB P PEIICHUH yIeOHO-ITPAKTHUECKUX
3a7a4, ONTUYECKHE CXEMBI JUIS TIOCTPOCHHS M300pakeHH B TUIOCKOM 3epKajie M coOMparomei
JIMH3E;

® [IPUBOJUTH MTPUMEPHI (HAXOJUTh HH(POPMAIHIO O MMPUMEpPax) MPAaKTHUECKOTO UCIIOJIb30BAHUS
(bu3MUECKUX 3HAHUH B IOBCETHEBHOM KU3HU JUIs o0ecrieueHrst 0e30IacHOCTH ITPpY 0OpaleHnH ¢
npubopaMi W TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHHs 3/I0POBbS M COOJIOACHHS HOPM
9KOJIOTMYECKOTO MOBEICHUS B OKPYKAIOIIEH cpeie;

® OCYIIECTBIIATH MOUCK HH(POPMALMH HU3HMYECKOTO cofepkanus B VIHTepHETE, cCaMOCTOSTEIHHO
(bopMynHpys MOMCKOBBIM 3alpoc, HAXOMUTh ITyTH OMpPEAETICHUS JOCTOBEPHOCTH IIOyYEHHOU
MH(OpPMAIMY Ha OCHOBE MMEIOIIUXCS 3HAHUH U JIONOJHUTEIBHBIX HCTOYHUKOB;

®JICIIOJIL30BATh IPH BBINOJHEHUN Y4YeOHBIX 33JaHHi HAayYHO-TIOMYJIAPHYIO JIHUTEPaTypy
(bU3MUECKOTO CONEpIKaHMs, CHPAaBOYHBIE MaTepHajbl, pecypchl ceTu VIHTepHeT, BianeTsb
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHus MHGOPMALUHM W3 OIHOW 3HAKOBOM
CHCTEMBI B JPYI'YIO;

®C03/1aBaTh COOCTBEHHbIE IMMUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE HMH(pOpManUu U3
HECKOJIBKUX MCTOYHUKOB (PU3MUECKOTO COJAEp)KaHMs, MyOIMYHO TMPEACTaBIATh pPE3yJIbTaThl
MPOEKTHOW WJIM MCCIEe0BATEIbCKON JEATENbHOCTH, NP 3TOM TIPaMOTHO HCHOJIb30BATh
M3yYEHHBIN MOHATUHHBIN anmapaT U3y4aeMoro paszena GU3MKU U COIPOBOXKAATh BBICTYIUICHUE
Ipe3eHTaIuen ¢ yuéToM 0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero 5 6 o0pa3oBaTe/ibHbIE
padoTsI padoTbI pecypebi
Pazjnen 1. ®u3uka u e€ poJib B NO3HAHNH OKPY:KAKOIIEro MUpa
bubmmoreka [{OK
11 Pu3Hka - HayKa 0 pHpoe 2 https://m.edsoo.ru/7f416194
bu6moreka [IOK
1.2 du3nyecKne BeITMIYNHBI 2 1 https://m.eds00.ru/7f416194
1.3 EcTtecTBeHHOHAy4YHBINH METO/1 MO3HAHUS 2 1 bubmrorexa [JOK
https://m.edsoo.ru/7f416194
Wroro mo pazueny 6
Pasznea 2. IlepBoHayaibHble CBEIEHUS 0 CTPOEHUH BellleCTBA
bu6moreka [IOK
2.1 Crpoenue semecTsa 1 https://m.edso0.ru/7f416194
29 JIBrykeHre u B3aMMOACHCTBUE YaCTHII 2 1 bubmuorexa [JOK
' BEIIIECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 https://m.eds0o.ru/7f416194
Hroro no pazgeny 5
Pa3ngen 3. /IBuskeHHe M B3aUMO/IeliCTBHE TeJl
bubnuoreka [JOK
3.1 Mexanuteckoe JpuxeHne 3 https://m.eds00.ru/7f416194
bubmuoreka [JOK
3.2 HMuepuas, macca, moTHOCTS 4 1 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
3.3 Cuna. Bupst cun 14 1 2 https://m.edsoo0.ru/7f416194
Hroro no paszneny 21

Pasnen 4. /laBjieHue TBEPABIX TeJl, JKMIKOCTEH M ra3oB



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194

Hasnenue. Ilepenaua nasieHus TBEPABIMU

bubmuoreka [JOK

41 TeJIaMH, KUJIKOCTSIMH U Ta3aMH 3 https://m.edso0.ru/7f416194
bu6mmoreka [{OK
4.2 Jlapaenue xuKocTH > https://m.eds00.ru/7f416194
bubmmoreka [{OK
4.3 ATmochepHoe faBieHHe 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a HAa MOTPYKEHHOE v 3 bubnuorexa [JOK
' B HHUX TEIIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora u MomiHOCTb. JHeprus
bu6moreka [IOK
5.1 Pabora 1 MomEOCTS 3 1 https://m.edsoo.ru/7f416194
bu6moreka [IOK
5.2 1IpocTEIe MEXAHU3MBL 5 1 https://m.edsoo.ru/7f416194
bu6moreka [IOK
5.3 MexaHudeckas SHEPTHsI 4 1 https://m. edsoo.ru/7f416194
Hroro o pazgeny 12
PesepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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8 KUVIACC

KosauuecTBo 4acoB DJIeKTPOHHBbIE
Ne i/ HaumeHoBaHue pa3ie/ioB U TeM Kontponpubie  TpakTieckue (undposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
Pasnen 1. TensoBble siBJeHUs
. bubmmoreka [{OK
11 CrpoeHue u CBOWCTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmmoreka [{OK
12 TeruioBeie mporecce! 21 . > https://m.edsoo.ru/7f4181ce
Wroro mo pazmeny 28
Paznea 2. DiekTpu4yecKue 1 MATHUTHBIE SIBJICHUS
21 DIIEKTPUYECKHE 3apsibl. 3apSKEHHbBIE Tella 7 1 bubmuorexa [JOK
) U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 [TocTosTHHBIN 3NIEKTPUUYECKUN TOK 20 1 7 https://m. edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MarHuTHBIC SBIICHHS 6 1 2 https://m. edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 DICKTPOMATHHTHAA HHIYKIIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 15



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KUVIACC

KosauuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM udpoBbie
Ne i/ pasi Konrpoabubie | IIpakTHyeckue (1ipp )
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
Pazjnen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
] ONMCaHUs https://m.edsoo.ru/7f41a4a6
. bubmmoreka [{OK
12 Bsaumoneiicraue Ten 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 SaKOHE! COXPaHEHHS 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznea 2. MexaHuveckue KoJieO0aAHUsSI M BOJIHbI
bu6mmoreka [IOK
2.1 Mexannyeckue KoyieOaHus 7 3 https://m. edsoo.ru/7f41ada6
bu6mmoreka [IOK
2.2 MexaHu4ecKre BOJHBI. 3BYK 8 1 3 https://m. edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3znesn 3. DileKTPOMATHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHbI
31 DJIEKTPOMArHuTHOE MOJIE U 6 2 bubnunoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wtoro no pazneny 6
Pa3znen 4. CBeToBLIE IBJICHHSA
bubnuoreka [JOK
4.1 3aKOHBI pacCpOCTPAaHEHHUs CBETA 6 2 https://m.edso.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIMH3BI ¥ ONITHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 PaznoxeHue 6e10ro cBeTa B CIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Paznena 5. KBanTtoBble iBJIeHUA

51 Hcnyckanue u moriomeHrne CBeTa aroMoM 4 1 bubmiorexa LHIOK
https://m.edsoo.ru/7f41a4a6
5.2 CrpoeHne aTOMHOTO sijipa 6 1 Et?ri?ﬁ%fi%gr?%f 412426
5.3 SnepHbie peakuu 7 1 ]r?t?gsﬂll;l ;?:;;E 8/5 f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1M I MOAYJIb
6.1 [ToBTOpeHue u 0000IIEeHNE COACPIKAHUS 9 5 bubnuoreka [JOK
Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IHOYPOYHOE IIVIAHUPOBAHHUE

No KosmmyectBo 1acos Nara DJIeKTPOHHBbIe UG POBBIE
r[/-n Tema ypoka Beero Kontpoabusbie | IIpakTuueckue W3ydeHus obpasoBaTejbHbIE
padoThbI padoThbI pecypcebl
1 ®duznka — Hayka o npupoae. SBneHus 1
npupoibl. Pusnveckue sIBICHUS
2 MexaHUYecKue, TEILIOBbIC, JICKTPUICCKUE, 1
MarHUTHBIC, CBETOBBIC, 3BYKOBBIC SIBJICHHSI
3 dusnueckre BEIUYUHBI U UX H3MEPEHHE 1
Ypok-uccnenoBanue "M3zmepenue
4 TEMIIEPATYPHI P TTOMOILIU KUJIKOCTHOT'O 1 1
TEPMOMETpA U JaTIYNKA TeMITepaTypsl”
Kak ¢u3mka u aqpyrue ectecTBEHHBIC HAYKH
HU3y4aroT mpupoay. EcrecTBeHHOHAYIHBIH bu6mmoreka IJOK
5 1 ]
Meron mo3Hauus. Omnrcanue GU3NIECKUX https://m.edsoo.ru/ff09f72a
SIBIICHHUH C OMOIIBIO MoelIeit
Ypok-uccnenosanue "IIpoBepka rUIIOTE3HI:
6 TATBHOCTD MOJNIETa MIapyKa, MYIIEHHOTO 1 1
TOPU30HTAIBHO, TEM OOJIbIIe, YeM OOJIbIIe
BBICOTA ITycKa'
Crpoenue BemectBa. OIbITE
7 ,I[(;FIE)aSLIBaIOHlHe JIIMCKPETHOE ,CT O€HHE 1 bubmmorexa LIOK
P P https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBM>KEHHME YacTHI BENIECTBA 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccinenoBanue «OnbITHL 1O 1 1
HaOJFOJICHHUIO TETUIOBOTO PACIIMPEHHUS Ta30B)»
10 ArperatHble COCTOSIHFSI BEI[ECTBa 1
11 B3anMocBsi3b MEXIy CBOWCTBAMU BEILIECTB B 1 Bubnuoreka IJOK

PAa3HBIX arperaTHbIX COCTOAHUAX U UX

https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

ATOMHOMOJICKYJISIPHBIM CTPOCHUEM.
OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI

12 Mexanunyeckoe BukeHne. PaBHoMepHOe U Bubmoreka LJOK
HEPaBHOMEPHOE JIBHKCHHE https://m.edsoo.ru/ff0a05c6
bubmuoreka IJOK
13 CropocTs. EHHLEI CKopoCTH https://m.edsga.ru/ff0a079c
14 Pacuer nytu 1 BpeMeHU ABUKEHUS EH6HIHOTCK3 LIOK
https://m.edsoo.ru/ff0a0ae4
Jg | Moo Sucon e, Boonetran B 0K
BIDKEHIS T https://m.edsoo.ru/ff0a0c10
16 IImoTHOCTH BemiecTBa. Pacuer Macchl u bu6mmoreka IJOK
o0beMa Telta 10 €ro TIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHas.1. pabota «OnpeneneHue
IJIOTHOCTH TBEPJIOTO Teja
18 Pemenne 3amad mo Teme "IlmoTHOCTH bu6mmoreka IJOK
BemiecTBa' https://m.edsoo.ru/ff0al23c
19 Cura KaK XapaKTepUCTHKa B3aUMOICHCTBHUS
ten. Cuna ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «3yueHue
20 3aBHCHMOCTHU pacTshKeHHs (1edhopMaiinn)
MIPYKUHBI OT MPUII0KEHHONW CHIIBD)
21 SIBnenne tarorenns. Cumia TSHKECTH
| oy et oo et e Bt LOK
- https://m.edsoo.ru/ff0al778
23 Cuna TsDKecTH Ha APYTUX TUIAHeTax. bubmmoreka I[JOK
dusnvecKkrue XapaKTEePUCTHKH IJIaHET https://m.edsoo.ru/ff0a1502
bubmmoreka I[JOK
24 Vswepenue cuit. Jlusamomerp https:// m.edsc])_E).ru/fan1800
bubmmoreka LIOK
25 Bec rena. Hesecomocts https:// m.edscI)_E).ru/fan1778
26 CrnoxeHne OByX CHJI, HAIIPABJICHHBIX 110 bubmmorexa LJOK

oJIHOH npsimoi. PaBHOAEHCTBYIOIIAS CHIT

https://m.edsoo.ru/ff0ala70
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Pemienue 3agad mo teMe

27 " N "
PaBHOjCHCTBYFOIAST CHIT
28 Tpenue ckonbXeHHs! U TPEHHE TTOKOSI. Bubmoreka LJOK
Tpenue B pupoie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «/3yuenue
29 3aBUCHUMOCTH CUJIbI TPEHUSI CKOJIBXKEHUS OT bubmuoreka IJOK
CHJIBI TAaBJICHUS U XapaKkTepa https://m.edsoo.ru/ff0alcc8
COITPHUKACAIOIINXCSI TTOBEPXHOCTEH)
30 Peuienue 3ay1au Ha onpeniesieHue
pPaBHOJICUCTBYIOILIEH CHJIIbI
Pemenue 3anad o temam: «Bec Tenay, Butmorexa [IOK
31 gg ng;gé(:;yﬁ?gga:;?e cum, «Cuien, https://m.edsoo.ru/ff0alde0
KontponbeHas pabota o Temam:
39 «MexaHnueckoe JBKeHHe», «Macca,
IJIOTHOCTBY, «Bec Tenay, «["paduueckoe
n300pakeHre crn, «CHUIbDy
33 Hasnenune. CriocoObl YMEHBIIICHUS U bu6mmoreka IJOK
YBEITUYEHHS TABICHHS https://m.edsoo.ru/ff0a20a6
34 JlaBeHre raza. 3aBUCHMOCTD JIaBJICHHS T'a3a bu6mmoreka IJOK
0T 00béMa, TeMITepaTyphl https://m.edsoo.ru/ff0a2376
35 ITepenayua maBiaeHuS TBEPIBIMH TEIAMU, bubmmoreka [IOK
KHUIKOCTSIMH U ra3aMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBlieHHE B *KUJIKOCTH U Ta3e, BRI3BAHHOE bu6mmoreka IJOK
JICHCTBHUEM CHJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemrenne 3amad mo Teme «JlaBicHue B Bubnuoreka IJOK
JKHJKOCTH M Tase. 3akoH ITackaisi» https://m.edsoo.ru/ff0a2826
Bbubnuoreka IJOK
38 Coobmaronmecs cocyast https://m.edsoo.ru/ff0a2970
. bubmmoreka I[JOK
39 Tunpasiieckuit npece https:// m.edsc])_E).ru/fan3136
40 Maunomerpel. [lopiiHeBol KUIKOCTHBINA
Hacoc
a1 Atmocdepa 3emnu. [IpuanHbt bubmmorexa LJOK

CyIHICCTBOBaHUA BOBZ[anHOﬁ 000104KHU

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

3emin. 3aBUCUMOCTh aTMOC(HEpHOT0
JIaBJIEHUS OT BBICOTHI HaJl YDOBHEM MOPsI

bubmauoreka LIOK
42 Bec Bo3ayxa. ATMochepHOe 1aBlieHHE https://m.edsoo.ru/ff0a2bsa
43 Uzmepenne atmocheproro nasnenus. OnbIT Bubmmoreka LJOK
Toppuuemim https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTb aTMOC(HEPHOI'O JIABJICHUS OT bubmoreka ITOK
BBICOTHI HaJl YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepoua. AtMmochepHoe naBiieHne Bbubmoreka [JOK
Ha pPa3JIMYHbIX BICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amad o teme " AtmocdepHoe
naBieHue"
47 JleiicTBre )KUIKOCTH M Ta3a Ha MOTPYKEHHOE bubmmoreka LIOK
B HUX TeJN0. ApXMMEI0Ba CHIa https://m.edsoo.ru/ff0a3276
18 | sermarsasouioh onms, achorsyioeh i Butimiorera LIOK
- > A yiom https://m.edsoo.ru/ff0a33fc
TENO, OrPYKEHHOE B JKUIKOCTh
Jlaboparopnas paboTa 1o TeMe
49 «HccnenoBanne 3aBHCHMOCTH Beca Teja B bu6mmoreka IJOK
BOJIE OT 00BEMa TIOTPYKEHHOM B JKHUIKOCTD https://m.edsoo.ru/ff0a3514
YacTH Tenay
bu6mmoreka IJOK
50 Tnasanue Ten https://m.edsoo.ru/ff0a3a96
JlabopaTopnas pabota "KoHcTpynpoBaHue
51 apeoMeTrpa Wi KOHCTPYHPOBaHHE JOAKH H
onpezeneHue e€ rpy3onoabEMHOCTH"
o | e e oo i o Busorea 10K
X N PA https://m.edsoo.ru/ff0a3654
TeN, JKUJKOCTEH B ra30By
53 KonTponsnas pabora no Teme «/laBienue
TBEPBIX Tel, JKUJKOCTEH U Ta30B»
bubmmoreka LIOK
>4 Mexanmeckas pabora https://m.edsoo.ru/ff0a3f82
55 MormnocTh. EnuHUIIBEI MOIITHOCTH bubimorexa LIOK

https://m.edsoo.ru/ff0a3f82
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Ypok-uccnenopanue "Pacyér MOIIHOCTH,

56 9 . " 1 1
pa3BUBaeMOW MU NOABEME TI0 JIECTHUIIE
57 IIpocteie Mmexanu3Mmebl. Peiuar. PaBHOBecue 1
CHJI Ha phluare
o | pomaruvecume G pupose 1 os B LOK
. ' https://m.edsoo.ru/ff0a478e
YCIIOBUH paBHOBECHUS pPbluara
59 Pemenne 3ay1a4 mo Teme «Y CIIOBHS 1 bubauoreka LIOK
paBHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
KoaguimeHT mosie3Horo AeiCTBUs
60 MexaHu3ma. JlaboparopHas pabora 1 0.5
«M3mepenne KIIJI HaKJIOHHOHN IJIOCKOCTHD)
61 Pemrenne 3aymad mo Teme "Pabora, MOIIHOCTD, 1 bu6mmoreka IJOK
KI11" https://m.edsoo.ru/ff0a4c48
62 Mexanunueckas 3Heprusi. Kunernueckast u 1 bubmmoreka LIOK
MOTCHIMAJIbHAS SHEPTUs https://m.edsoo.ru/ff0a4252
63 3aKOH COXPaHEHUS MEXaHUYECKOH SHEPIrUH 1 bubmorexa [TOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 110 TEME
"DKCIIepUMEHTAIBHOE OTIPEACIICHUE
64 M3MEHEHHS] KHHETHYEeCKON U TIOTeHIINaIbHOM 1 1
SHEPTHH MIPH CKATHIBAaHHUH Tela 0
HAaKJIOHHOM JI0CKOCTH"
65 KonTtponsHas pabota o Teme «Pabora u 1
MOIITHOCTE. DHEPTHS»
66 PesepBHBIit ypok. Pabora ¢ Tekctamu o Teme 1 bubmmoreka I[JOK
"MexaHuuecKoOe JIBMKeHUE" https://m.edsoo.ru/ff0adee6
gy | Sy b o e ot | B LOK
" ’ https://m.edsoo.ru/ff0a4ffe
ra3oB
PesepBHbIii ypok. Pabora ¢ Tekctamu o Teme
68 " " 1
Pabora. MormHoCTh. DHEpTUs
OBLIEE KOJIMYECTBO YACOB I1O 68 12

[NPOI'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
N KoanuecTBo yacos Jlata DJIeKTPOHHBbIe UG POBBIE
/i Tema ypoka Beero Kontpoabusbie | IIpakTuueckue W3ydeHus obpasoBaTejbHbIE
padoThbI padoThbI pecypcebl
HOBHBIC I1 KECHUS M KYJISIPHO-
1 S;Hgmqeilco(;’??eoinn u Zieoﬁéb:; 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a5256
TIOJITBEPKIACHHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEpAOrO, KUIKOTO U 1 bub6mmoreka IJOK
ra3000pa3HOr0 COCTOSHHIA BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsICHEHHE CBONCTB TBEPAOTO, KUIKOTO
4 1 ra3000pa3HOro COCTOSIHUI BEIIECTBA Ha 1
OCHOBE TTOJIOKEHUH MOJIEKYJISIPHO-
KHHETUYECKOU TEOpUHr
5 Kpucraminueckue u aMmopHbIe Tela 1 bubmorexa HOK
https://m.edsoo.ru/ff0a5800
6 CMmaurBaHME U KA PHOCTb. 1 bubmuoreka [IOK
IToBEPXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TemnoBoe pacimpeHne U CxKaTHE 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a5a26
8 Temmeparypa. CBs3b TEMIIEPATYPHI CO 1
CKOPOCTBIO TEIUIOBOTO JBUYKEHHUS YaCTHUII
9 Buytpennss sneprus. CriocoOsr 1 bubmmoreka I[JOK
M3MCHEHHUS BHYTPEHHEH SHEPIHU https://m.edsoo.ru/ff0a5c60
Bbubnuoreka IJOK
10 Buzel rennonepesian ! https://m.edsoo.ru/ff0a6412
VYpoxk-kondepenuus "[Ipakruueckoe
11 HCIIOJIb30BaHME TEIJIOBBIX CBOMCTB 1 1 bubmmoreka LIOK
BEII[ECTB M MaTEPHAJIOB B IEIISIX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
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12 KonuuecTBo TemnoTel. Y aenbHas bubmuoreka LIOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHUE TEIIOBOrO OajaHca. bubmuoreka IJOK
Temmo000MeH U TEIIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
TOpHas ta "U BaHU
14 f;f:é’;ﬂ (;F;Hioggﬁgﬂz Hp;cfl\iﬂel(l)llfBaHeI/H/I bubmmorexa LHOK
o . " https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM ¥ ropsiueii BOJIbI
Pacuer xonuvecTBa TEIJIOTHI,
15 HE0O0XOAMMOTO JUIsl HArPEBAHUS Tella U
BBIICSIEMOI'0 UM TIPH OXJIAXICHUHU
16 Jlabopatopnas pabota "Onpenenenue bubnuoreka ITOK
yAETBHON TEMIOEMKOCTH BelnecTa” https://m.edsoo.ru/ff0aébb0
17 DHeprusi TOIUTHBA. Y IeNbHAS TEIIOTa bubmoreka [IOK
CrOpaHHsI https://m.edsoo.ru/ff0a7b5a
IlraBnenune u oTB BaHU
18 K;;cfazn;qec?m: IT)EJ:. z;’IIe?IBHaSI TEIIoTa bubmorexa LIOK
https://m.edsoo.ru/ff0a71d2
TJIABJICHUS
JlabopaTtopHas pabota "OnpenencHue bubmuoreka [IOK
19 ) " .
VIENbHON TEIIOTHI IJIaBIICHHS JIbIa https://m.edsoo.ru/ff0a72fe
20 ITapoobpa3zoBanue 1 KOHICHCAITHS. bubmmoreka [IOK
Hcmapenne https://m.edsoo.ru/ff0a740c
Kunenwue. Y nenpHas Teniora
21 MapooOpa30BaHMs M KOHICHCAITHH. bubmmoreka [IOK
3aBUCHMOCTb TEMITEPATYPBI KUTICHHS OT https://m.edsoo.ru/ff0a786¢
aTMOCc(epHOTO JaBICHH
p | D Tebemo B orea 10K
" https://m.edsoo.ru/ff0a7628
BIIAYKHOCTH BO3/yXa
23 Pemennve 3amad Ha onpeneneHe
BIIQYKHOCTH BO3/yXa
[IpuHIHIEI pabOTHI TEMIOBBIX ABUTATEICH.
24 [lapoBas TypOuHna. /[BuraTens
BHYTPEHHETO CTOpaHHs
o5 KIIJI TermoBoro mpurarens. TerioBeie bubmmoreka LIOK

JABHUI'aTCIIM M 3allTa Oprnca}omef/f CpCabl

https://m.edsoo.ru/ff0a7c7c
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3aKOH COXpaHEHUS U MPEBpaIEHUS

26 SHEPTUH B TEIJIOBBIX MpoLieccax
[oaroroBka kK KOHTPOIBHOW pabOTE MO
27 TGN?C "TeroBbie SIBJF;GHI/ISI. I/IEMCHCHI/IG bubmmorexa LHOK
N " https://m.edsoo.ru/ff0a83f2
arperaTHbiX COCTOAHUHM BCUICCTBA
KonTponbsHas padora o Teme "TerioBsie
28 SIBJICHpI/ISL I/I3M§HGHI/IG arperaTHbIX bubmmorexa [IOK
N " https://m.edsoo.ru/ff0a86ae
COCTOSTHHIA BEIIECTBA
29 Onexrpusanus Ten. J[Ba pona
JNEKTPUIECKUX 3aps/IOB
30 Ypok-uccienoBanue "IIEeKTPU3AIUS TEI
WHIYKIWEH U IPU COMPUKOCHOBEHUH"
31 BzaumogeiicTBre 3apspKEHHBIX TelT. 3aKOH bubmmoreka LIOK
Kysnona https://m.edsoo.ru/ff0a87e4
OnexTpudeckoe none. HanpsokeHHOCT
32 aneKT;)qucxoro TOJISI. HprHIII/IH bubmorexa LHOK
. https://m.edsoo.ru/ff0a8a0la
CYIIEPIIO3UIINH IIEKTPUIECKHUX TOJIer
33 Hocurenu snekTpudeckux 3apsiioB.
OnemeHTapHbBIN 3apsa. CTpoeHne aToMa
34 [TpoBOMHUKY M MTUDIEKTPUKH. 3aKOH bubmmoreka [IOK
COXpaHEHHS DIEKTPUIECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenne 3amay Ha MpuMEHEHNE CBOWCTB bubmmoreka [IOK
DIIEKTPUIECKUX 3aPSIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUIECKHA TOK, YCIOBHS €ro
36 CymezzBOBaHHﬂ. I/Ic’TgtIHI/IKI/I bubmorexa HOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOT0 TOKa
37 JeiicTBHS IEKTPHUIECKOT0 TOKa bubmorexa [IOK
https://m.edsoo.ru/ff0a96b2
Ypok-uccinenopanue "Jleiicteue
38 AIEKTPUYECKOTO OIS Ha TIPOBOJHUKHU U
JTUAJIEKTPUKH"
39 ONEKTPUIECKUH TOK B METaJIaX, bubmmorexa LJOK
SKUIKOCTSX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKxTpudecKast enb U €€ COCTaBHBIC

qaCTHu
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Cuna toka. JlaGoparopHas pabora

bubmuoreka LIOK

4 "M3MepeHne 1 peryJaIupoBaHHe CUJIbI TOKA" 05 https://m.edsoo.ru/ff0a8bd6
o | Jemmecs v Sy oo Busoress LOK
PaTOpHai p ,P ' https://m.edsoo.ru/ff0a9e14

pEryJIrpOBaHUE HAPSHKEHHSI

43 ComnpoTuBiieHHE TPOBOIHUKA. Y ACTHHOE bubmuoreka IJOK
CONPOTHBIICHUE BEIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas paboTa "3aBUCHUMOCTh

44 3JIEKTPUYECKOr0 COMPOTUBIIEHUS 1 bubnuoreka ITOK
MPOBOJAHKKA OT €r0 JJTHHBI, IIOIAIN https://m.edsoo.ru/ff0aa738
TIONEePEeYHOro ce4eHus U MaTepuaia’

45 3aBUCHMOCTH CHUJTBI TOKA OT HATIPSDKEHUSI. bubmoreka [IOK
3axon OMa It ydacTKa e https://m.edsoo.ru/ff0aad44a
JlabopaTtopHas pabota "HMcciaenoBanue
3aBUCUMOCTH CHJIBI TOKA, UAYIIIETO depe3 bubmoreka [IOK

46 1 :
PE3UCTOP, OT COMPOTUBIIEHHUS PEIUCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUS Ha pe3ncTope”

47 [MocnenoBatenbHOE W TTApAIIIEITBHOE
COC/IMHEHUS TIPOBOJTHUKOB
JlabopaTopnas padora "[IpoBepka mpaBuiia
CIIOKEHUS HANIPSHDKCHUH TTPH bubmmoreka [IOK

48 1 :
MOCIIEIOBATEIBHOM COCTMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3nucTopoB”

o | Jebermorma o Moovms e 1 BuGorea 10K
. PH riap " https://m.edsoo.ru/ff0aadle
COC/IMHEHUH PE3UCTOPOB

o | omemasm: s mmimeme maon Busmorea 101

Ut p A https://m.edsoo.ru/ff0aaf8a

MPOBOJHUKOB

51 Pabora 1 MOIIHOCTH AIIEKTPHYECKOTO TOKA. bubmmoreka I[JOK
3akon J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopnas pabota "Omnpenenenue Bubnmorexa LOK

52 PpaboTHI U MOIITHOCTH AJIEKTPHUIECKOTO 1

TOKa"

https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

9J'IGKTpI/I‘IeCKI/Ie OCnu 1u HOTpG6I/ITCJ'II/I

53 3JIEKTPUYECKOl 3Hepruu B ObiTy. KopoTkoe bubmorexa HOK
P P Y- ROP https://m.eds00.ru/ff0ab660
3aMBIKaHUE
[TonroroBka K KOHTPOJIBHOMH paboTe 1Mo
54 Teme "DeKTpudecKkue 3apsaabl. Bubmoreka LJOK
3apsuKEeHHbIE Tela U MX B3aMMOJICHCTBHS. https://m.edsoo.ru/ff0abd2c
[TocTosIHHBIHN 3JIEKTpUYEeCKHH TOK"
Kontponbhas pabora 1o Teme
"DeKTpUYECKUE 3apAibl. 3apsHKCHHbBIS bubmuoreka IJOK
55 9 N .
TeJla U UX B3auMozercTBUs. I110CTOSHHBIN https://m.edsoo.ru/ff0abea8
SJIEKTPUIECKHUI TOK"
56 [TocrosiHHBIE MATHUTBI, KX
B3aMMOJCHCTBHE
Ypok-uccnenopanue "M3ydueHne moneu bubmoreka [IOK
57 " 1 .
[TOCTOSHHBIX MArHUTOB https://m.edsoo.ru/ff0ac3d0
58 MaruauTHOE 1oj1e. MarHuTHOE mojie 3eMIu bu6mmoreka IJOK
M €ro 3HaYCHHe VIS J)KU3HH Ha 3emIie https://m.edsoo.ru/ff0acOba
OmnswiT Opcrena. MarHuTHOE 1oIIe
59 JJIEKT; ngcxlcl)ro ToKa MarHuTHOE ToJie buommorexa [TOK
P https://m.edsoo.ru/ff0acld2
KaTYIIKA C TOKOM
[IpuMeHeHUE AIIEKTPOMATHUTOB B TEXHHKE.
60 JlabopaTopnas pabota "U3yuenne 05 bubmmoreka [IOK
JEWCTBUSA MarHUTHOTO ITOJIS HA IIPOBOIHHUK ' https://m.edsoo.ru/ff0ac74a
C TOKOM"
DNeKTpOoABHraTENb MOCTOSHHOTO TOKA.
Hcnonp3oBaHue 351eKTpoABUTaTeneii B
TEXHUYIECKUX YCTPONCTBAX U Ha bubmmoreka I[JOK
61 0,5 _
tpaHcmopre. JlaboparopHas paboTa https://m.edsoo.ru/ff0ac86¢
"KoHcTpynpoBanue U n3ydeHne padoThI
3JIEKTpoABUTraTeNns"
OmnbiTel @apajes. 3aKoH
62 9JIEKTPOMArHUTHON MHIYKIUH. [IpaBuio

Jleniia
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OnekTporeHeparop. CrocoObl MoTydeHus

63 ANEKTPUUECKON SHEPTUN. DIEKTPOCTAHLIUH 1
Ha BO300OHOBJISIEMBIX HCTOYHUKAX YHEPTUU
[MoaroroBka kK KOHTPOIBHOI padoTe Mo
64 Teme "DISKTPUIECKIE U MarHUTHBIC 1
sIBJICHUST"
65 Kontponbhas pabora o Teme 1 Bubmmoreka LJOK
"DIIeKTpUUYESCKUE U MArHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHbIii ypok. Pabora ¢ Tekcramu 1o 1 Bbubmoreka [JOK
teme "TemioBble sBIeHUS" https.//m.edsoo.ru/ff0acc5e
67 PesepBHbIii ypok. Pabora ¢ Tekcramu mo 1 Bbubmoreka [JOK
teme "TIOCTOSHHBIH JIEKTPUISCKHI TOK" https://m.edsoo.ru/ff0acdc6
68 PezepBHBIii ypok. Pabora ¢ Tekctamu o 1
teme "MaruuTtHele SBICHUS"
OBUIEE KOJIMYECTBO YACOB I10 68 15

[NPO'PAMME
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https://m.edsoo.ru/ff0acdc6

IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIACC
N KoauuecTBo yacon Jlata JyekTpoHHbIE U POBHIE
/i Tema ypoka Beero Koutpoabusle | IIpakTudeckue W3ydeHus obpa3soBaTejbHbIE
padoThbI padoThbI pecypcebl
1 MexaHuueckoe IBuxeHue. MarepuaibHas 1
TOYKA
2 Cucrema otcuera. OTHOCUTEIHHOCTh 1 bubmuoreka ITOK
MEXAHUYECKOTO ABHKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPSIMOJIMHENHOE IBU)KEHUE 1 EHGHIHOTeKa [OK
https://m.edsoo.ru/ff0ad19a
HepaBHoMmepHOE npsAMOIMHEIHOE
4 nBrokeHue. CpemHsss 1 MTHOBEHHAS 1
CKOpOCTh
5 [IpssmMonuHEeliHOE paBHOYCKOPEHHOE 1 bubmmoreka [IOK
IBIDKEHHE. Y CKOpEHHe https://m.edsoo.ru/ff0ad8d4
CKOpOoCTh MPSMOTHHEHHOT0
6 paBHOYCKOpPEHHOro aABrokeHus. ['paduk 1
CKOpOCTH
R i —— 1 ) BuSmorexa LIOK
JBUKEHUHW TI0 HAKIIOHHOM TUTOCKOCTH " https://m.edsoo.ru/ff0ado18
8 Cpobognoe manenne Ten. OnsiTel ["amres 1
0 | Tepnon nsnerora oopemennn, Taneiti 1 Butmrorexa LIOK
1 YR I0BAs CKOOCTH https://m.edsoo.ru/ff0ael76
10 LenTpocTpeMuTEnbHOE YCKOPEHUE 1
11 [lepBerit 3akoH HproToHa. BekTop cuibt 1 E:tlggjllﬁ.egiascl){)(.)rﬁlfaneGH
12 Bropoii 3akon HeroToHa. 1 bubmmorexa LJOK
PaBHOIEHCTBYOIIAS CHITA https://m.edsoo.ru/ff0ae72a



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

13 Tpernit 3axon Hetorona. Cynepnosunus Bubnmmorexa LJOK
CHJI https://m.edsoo.ru/ff0ae982

14 Pemenne 3ana4 Ha MpUMEHEHUE 3aKOHOB Bubmmoreka LJOK
HeloTona https://m.edsoo.ru/ff0aeb6c

bubmauoreka LIOK

15 Cuna ynpyroctu. 3akon I'yka https://m.edsoo.ru/ff0aeca2

16 Pemenne 3anau no reme «Cuiia ynpyrocTu

17 JlaGopaTtopHas pabota «OnpeaeneHue bubnuoreka IJOK
KECTKOCTH MPYKUHbBD» https://m.edsoo.ru/ff0aee28

bubauoreka LIOK

18 Cua Tperms https://m.edsoo.ru/ff0af738

19 Pemenne 3amay mo Teme «Crita TpEHUS bubamorexa [IOK

https://m.edsoo.ru/ff0afa26

20 JlabopaTtopHas pabota "OnpeneneHue bubmoreka [IOK
K03 GHIIMEHTA TPEHHUS CKOJIbKEHHUs" https://m.edsoo.ru/ff0af8be

21 Pemrenne 3amad mo Teme "3aKOHBI bub6mmoreka IJOK
Herotona. Cuia ympyroctu. Cuia TpeHus” https://m.edsoo.ru/ff0afb8e

22| saroren, Yexopesmie cnobonmior Bubmiorera LIOK

' https://m.edsoo.ru/ff0af044
MaJIeHAS
Ypok-koudepeHnus "IBHKEHUE TET

23 BOKPYT TPaBUTAI[IOHHOTO [ICHTpPa
(Conneunas cucrema). ["amaktukn"

24 Pemrenne 3amad mo teme "Cuiia TSHKECTH U bu6mmoreka IJOK
3aKOH BCEMHMPHOI'O TATOTEHHUs" https://m.edsoo.ru/ff0af5f8

o5 [lepBast kKocMHuYecKkas CKOpOCTb. bubmmoreka I[JOK
HeBecoMoCTh H meperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHOU TOUKH.

2 AbcomrotHo TBEpAOE Tenmo. PaBHOBecHe bubmmoreka I[JOK
TBEPJIOTO TeJIa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpareHusi. MomeHT cuibl. LleHTp TspkecTH
PaBHOBeCcHE MaTepuaIbHOM TOUKH.

27 Ab6comrotHo TBEpAOE Tenmo. PaBHOBecHe

TBEPAOTO TeNa C 3aKPEINIEHHOR 0ChIO
BpaieHus. MomeHT cuibl. LleHTp TsxecTH



https://m.edsoo.ru/ff0ae982
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https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

Pemenue 3amau mo teMe "MOMEHT CHIIBI.

bubmuoreka LIOK

28 IenTtp TsmxecTH" https://m.edsoo.ru/ff0b02b4
| oot e B 10K
. " https://m.edsoo.ru/ff0b0408
BzaumogeiicTBue Teq
| o s o e Buores LOK
N " https://m.edsoo.ru/ff0b06ec
BzaumogeiicTBue Tem
| e vre Mo . S B 10K
. https://m.edsoo.ru/ffOb07fa
HEYIPYTroe B3auMOJICHCTBUE
30 Pemenne 3ayad mo Teme "3aKoH bubmmoreka IJOK
COXpaHEHHs UMITyiIbca" https://m.edsoo.ru/ff0b096¢
33 Ypok-koHbpepeHus "PeaKTI/IBHO"e
JABHXKCHHUE B IIPUPOAC U TCXHUKE
34 MexaHnndeckas padoTa U MOILITHOCTb ng;/?;e; diél()?’ILf/ﬁObOaS 4
35 Pabota crtel TSDKECTH, CHITBI YIIPYTOCTH U bubmmoreka [IOK
CHJIBI TPCHHS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «OnpeaencHue
36 paboTHI CHITBI TPEHUS TTPH paBHOMEpHOM
JIBUKEHUH TeJla 110 TOPU30HTATEHON
ITOBEPXHOCTH
37 CBs13b dHepruu 1 padboTsl. [loTeHIMaNbHAS
SHEprus
38 Kunernueckas sueprus. Teopema o bubmmorexa I[JOK
KHHETHYECKOW YHEPTUH https://m.edsoo.ru/ff0b0c32
39 3aKkOH COXpaHEHUS YJHEPTUU B MEXaHUKE
40 JlabopaTopras pabora «l3yueHne 3akoHa bubmmoreka I[JOK
COXPaHCHUSI SHEPTHI https://m.edsoo.ru/ff0b12fe
a1 KoinebarenpHoe IBUXEHUE U €0 Bubnuoreka IJOK
XapaKTEPHUCTHKH https://m.edso0.ru/ff0b1858
42 3aryxaromue kojebaHus1. BeiHyKIeHHBIE bubmmoreka LIOK

Konebanus. PesoHanc

https://m.edsoo.ru/ff0b20f0



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
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43

MatemaTHyecKuil ¥ MPY>KUHHBII MasSTHUKA

44

Ypok-uccinenoBanue «3aBUCUMOCTb
nepuoja KojebaHui oT KEeCTKOCTH
MPY>KUHBI X MACCHI Tpy3a»

bubmuoreka LIOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpaleHue sHEprun MpU MEXAHUUECKUX
KoIe0aHuAX

46

JlabopaTtopHas pabota «OnpeneneHue
YacTOTHI U MeproJia KolleOaHni
MPYKHHHOTO MasTHAKA»

bubauoreka LIOK
https://m.edsoo.ru/ff0blaec

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TepHo/ia KojiebaHuii rpysa,
MMOABCHICHHOI'O K HUTH, OT MAaCCBI I'py3a»

bubauoreka LIOK
https://m.edsoo.ru/ff0b197a

48

Mexanunueckue BoiHbl. CBOWCTBA
MEXaHU4eCKUX BOJIH. [IposonbHbIE U
MOTEePEYHbIE BOJIHBI

bu6mmoreka IJOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-kordepenmus "MexaHndeckne
BOJIHBI B TBEPAOM Tene. CelicMuiecKue
BOJIHBI"

50

3Byk. PacmipoctpaHeHue U oTpakeHue
3ByKa

51

Ypok-uccnenoanue "Habmronenme
3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKUH pe30HaHC

53

Ypok-kordepenmus "Y IbTpa3ByK
rH(}pa3BYK B IPUPOJIEC U TEXHUKE"

bu6mmoreka IJOK
https://m.edsoo.ru/ff0b23ca

54

[TonroroBka kK KOHTPOIBHOHN padoTe MO
TeMe "3aKOHBI coXxpaHeHus. MexaHn4yecKue
Kosie0aHMs ¥ BOITHBI"

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0b25f0

55

KonTponsaas pabora mo Teme "3aKoHbBI
coxpaHeHHs. MexaHuueckre KoineOaHus u
BOJIHBI"

56

SJIGKTP OMArHMTHOC I10JIC.
SJ'IGKTpOMaFHI/ITHLIG BOJIHBI

bubmmoreka LIOK
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa QJICKTPOMAaruuTHBIX BOJIH



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
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VYpok-koHdepennus "kana
3JIEKTPOMAarHUTHBIX BOJH. Vcrionb3oBaHue

bubmuoreka LIOK

58 N
9JIEKTPOMArHUTHBIX BOJH IS COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
Vpok-uccinenopauue "M3yueHne cBOMCTB
59 I-)JIpCKT OMaFIiLI/ITHI)IX BonHy(t:I IIOMOIIBIO Eubmorexa LOK
P " https://m.edsoo.ru/ffOb2c6c
MOOWJIBHOTO TenedoHa
60 Perienue 3aa4 Ha onpezeeHIe YaCTOThl U
JUJINHBI SHeKTpOMaFHHTHOﬁ BOJIHBI
61 DNeKTpOMarHUTHAS MIPUPOIA CBETA. bubmuoreka IJOK
CkopocTh cBeTa. BonHOBBIE CBOICTBA CBETa https://m.edsoo.ru/ff0b31d0
Ucrounuku cBera. [IpssmonuHaeiiHoe
62 aCIIPOCTPaHEHHE CBIC)Ta 3armenns ConHia bubmorexa LIOK
pactpoctp ‘ https://m.edsoo.ru/ff0b3658
u JIyHsl
3aKoH oTpakeHMs CBeTa. 3epkaia. Pelienue
63 3ama4 Harl)I VIMEHEHE 3a1<01£)a OTpaKEHUS bubmorexa LIOK
A p p https://m.edsoo.ru/ff0b38c4
cBETa
64 IIpenomnenwne cBeTa. 3aKOH PETOMITCHUS bubmmoreka [IOK
cBeTa https://m.edsoo.ru/ffOb3aea
ITonHoe BHYTpEHHEE OTPAKEHHUE CBETA.
65 chonb3OBZ;[{rl)/Ie HOHHO]PO BHYTPEHHETO bubmorexa LIOK
YTP https://m.edsoo.ru/ff0b3c5c¢c
OTPa)KEHHUS B ONITHYECKUX CBETOBOJAAX
JlaGopaTopHas padora "HccnenoBanue
66 3aBHCHUMOCTH YTJIa MPETOMIICHHSI CBETOBOTO
Jy4a OT yrJia TIaJIeHus Ha TpaHuIle "BO3IyX-
crexio™"
Ypok-kordepenmus "Hcnonp3oBanne
67 MTOJTHOTO BHYTPEHHETO OTPaKEHUSI:
CBETOBOJBI, OIITHKOBOJIOKOHHAS CBSI3B"
Bbubnuoreka IJOK
68 JImuzel. OnTrdeckas cujia JTHH3E
https://m.edsoo.ru/ffOb3f2c
o bubauoreka IIOK
69 [TocTpoenne n300pakeHnii B TMH3aX 1

https://m.edsoo.ru/ff0b444a



https://m.edsoo.ru/ff0b2fe6
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Jlabopatopnas pabota "OnpeneneHue

bubmuoreka LIOK

70 (dokycHOro pacCTOSHUA U (')'HTI/I‘IGCKOI/I https://m.edsoo.ru/ffob4206
CHJIBI COOMparoIIei JINH3bI
7 Ypok-koHdpepenius "OnTuieckue bubmuoreka IJOK
JIMH30BBIE IPHOOPHI" https://m.edsoo.ru/ff0c0a7e
72 ['1a3 kak onTuyeckas cucrema. 3peHue bubmmorexa [IOK
: https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepennus "IedexTsl 3peHust.
Kak coxpauuts 3penne"”
| et caes s sy B LOK
‘ https://m.edsoo.ru/ff0c0f4c
CIEKTpaJIbHBIX LBETOB. Jlucriepcus cBera
JlabopaTopnas padota "OmnbIThI 110
75 Pa3IoXKeHUIO OeJIOro cBeTa B CIEKTP U bubmoreka [IOK
BOCIIPHUSITHIO [1BETA MPEAMETOB MPH HX https://m.edsoo.ru/ff0c0e2a
HAOJIOICHUH Yepe3 [[BETOBbIC PHILTPHI"
Ypok-nipakTukyM "BoTHOBBIE CBOMCTBA
76 CBETa: AWCIIEPCHS, MHTEPPEPEHIIUS U
mudpakmmst”
77 OmeiTe! Pezepdopia v mranerapHas MOICTb bubmmoreka [IOK
aToma https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Mogens atoma bopa
79 HcnyckaHne 1 OTTIONIEHNE CBETa aTOMOM. bubmmorexa LIOK
KganTsl JInHeiuaTee CIIEKTPHI https://m.edsoo.ru/ffOc144c
80 Ypok-npaktukym "Habmonenre ciekTpoB bubmmoreka [IOK
ucmyckanus" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTE 1 €€ BUIBI bubmorexa HOK
8 A https://m.edsoo.ru/ff0c1672
82 Ctpoenne aroMHOTO sipa. Hyxmorras bubmmoreka I[JOK
MOJIENb https://m.edsoo.ru/ff0c18ac
83 PannoaxtuBHbIe ipeBparienus. M3orormbt bubmmorexa [IOK
A bespall ' https://m.edsoo.ru/ff0clal4
84 Pentenne 3agad o reme: "PagnoakTUBHBIE Bubnuoreka IJOK

npeBpaieHus"”

https://m.edsoo.ru/ff0clb4a
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85

ITepuon nonypacnana

VYpok-koHdpepenuus "PagnoakTuBHbIe

bubmuoreka LIOK

86 YSITYHICHUS B IPHPOAS, MEIHLMHE, https://m.edsoo.ru/ff0c2126
TeXHUKE" — )

87 SAnepHble peakiuu. 3aKOHBI COXPaHEHUS Bubmmoreka LJOK
3apsIOBOr0 ¥ MacCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBsI3U aTOMHBIX sifep. CBs3b bubmuoreka IJOK
Macchl ¥ SHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau mo Teme "SnepHbie
peakuun"

90 Peaxruu cuHTE3a U ACICHUS SACP. bubauoreka LIOK
Wcrounnku sneprun CoTHITA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koudepennus "SnepHas SHEPreTHKA.

91 JeiicTBUS paiMOaKTUBHBIX U31y4EHU HA
JKUBbIE OPTaHNU3MBbI"

IToaroroBka Kk KOHTPOIBHOU paboTe 1o

92 TemMe "DIeKTPOMarHuTHOE TI0JIe. bubmmoreka [IOK
DekTpoMarHuTHbIE BOJIHEL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS"

KouTponbsHas pabora o TeMe

93 "DIeKTpOMarHuTHOE TIOJIC.
DJNeKTpoMarHuTHBIE BOTHBI. KBaHTOBEIE
SIBJICHHST"

94 IToBTOpenue, obobmenue. JlabopaTopHbie bubmmoreka [IOK
paboThI 1o Kypey "B3aumosneiicteue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6o0menue. Pemenne

P ’ o Bbubnuoreka IJOK

95 pacYeTHBIX M Ka4eCTBEHHBIX 3aJ1ad 10 TeMe https://m.edso0.ru/ff0c2572
"TermoBsle MpoIIecChH " — )
[ToBTOpenue, 0b6o0menue. Pemenne

P ’ o Bbubnuoreka IJOK

96 pacYeTHBIX M Ka4eCTBEHHBIX 3aJ1ad 110 TeMe https://m.edsoo.ru/ff0c2a22
"KIIJI TermnoBeIX aBurarenei'” — *
IToBTOpeHue, obo0menHne. PemeHne

P ’ i bubmmoreka LIOK

97 pacYeTHBIX M KaueCTBEHHBIX 3aJ1ad 110 TeMe

"KIIJ 35eKTpOycTaHOBOK"

https://m.edsoo.ru/ff0c2b30
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[ToBTOpeHue, 0606meHue. JlabopaTopHbie

bubmuoreka LIOK

%8 pabotel o Kypey "CBeroBbie sBIcHUS" ! 1 https://m.edsoo.ru/ff0c2c52
99 g?(iTTZEATEE’ Toe(?v?e6 %ziﬁibfigzgigenm B 1 bubmmorexa [IOK
, https://m.edsoo.ru/ff0c2d6a

MEXaHUKE

100 [ToBTOpenue, o6o6IeHue. Padora ¢ 1 bubmauoreka LIOK
tekctamu 110 TeMe "Konebanust 1 BOHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, ob6o6IIeHue. Padora ¢ 1 bubauoreka LIOK
TekcTamu 110 TeMe "CBeroBbIe siBjicHUs " https://m.edsoo.ru/ff0c3044
[oBTopenue, obobmenue. Padora c

102 TekcTamu 1o Teme "KBaHTOBas U siiepHas 1
¢dnzuka"

OBIIEE KOJIMYECTBO YACOB I10 102 27

[NPOT'PAMME
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YYEBHO-METO/JIUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MNPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJ151 YYUEHUKA
» Gusuka, 7 kinace/ [epoimkun .M., BanoB A.U., AkunonepHoe oO11ecTBO
«3marensctBO «IIpocBenieHney
» Gusuka, 8 knacc/ [lepeimkun .M., UBanoB A.U., AkuinonepHoe 00111ecTBO
«3marensctBO «IIpocBenieHney
» Gusuka, 9 knace/ [epoimkun .M., I'yrauk E.M., UBanoB A.U., [letpoBa M.A.,
Axtmmonepnoe o6mectBo «M3aatenscTBo «lIpocBemenne»

METOAUYECKUE MATEPHUAJIBI IJISA YUYUTEJIA

1. eppimkun A.B. COopHuk 3aaa4 o pusuke. 7-9 knaccel. — M.; IIpocsemenue, 2016.
2. Terpanp mist mabopatopHbiX padot. 8 kiace (aBropsl: H. B. ®unonosuy, A. T
Bockawnsin).

3. Tectsl. 8 kmacc (aBTopel: H. K. XannanoB, T. A. XaHHaHOBa).

4. BonkoB B.A. YHuBepcanbHbIe MOypOUYHbIE pa3paboTku mo (usuke: 8 kmacc. — 3 —€
u3.. nepepabort. u gom. — M.: BAKO, 2012

5. CamocTosTeNnbHbIe U KOHTPOJIbHBIE paboThl. § Ki1acc (aBTopbl: A. E. Mapon, E. A.
Mapomn).

IMUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

bubmmoreka I{OK https://m.edsoo.ru/7f416194

Enunas xomieknus nudpoBbix 00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/

demepanbHbIi HEHTP HHPOPMAIIMOHHO- 0OPa30BaTEILHBIX PECYPCOB
http://fcior.edu.ru/catalog.page

Caiit- «DnemenrapHas ¢pusuka» http://elfiz.ru/

Caiit- «KinaccHas (¢usnka i ar0003HaTenbHBIX» http://class -
fizika.narod.ru/index.htm
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