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IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢u3uke Ha ypoOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTaBJICHAa HAa OCHOBE
MIOJIOKEHUH U TpeOOBaHUH K pe3ysibTaTaM OCBOEHHUsS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTelbHOM
nporpammsl, nipeactaBieHHbIx B PI'OC OO0, a Takxke ¢ yuéroM denepaibHoi pabodeit mporpaMMbl
Bocnutanus u Konuenmuu npenogaBanus yueOHoro npeamera «Ouznkay.

Conepxanue MporpaMMbl 1O (U3UKE HAMpPaBICHO Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYalOIIMXCSl W OPraHU3alvi0 H3ydeHHs (U3UKU Ha JEATeNbHOCTHOW OcHOBe. B
nporpamMMe 1o (pu3MKe y4uThIBaOTCS BO3MOYKHOCTH Y4eOHOIrO IpeaMeTa B peaau3aluu TpeOoBaHUM
dI'OC OO0 x MmIaHUPYyEeMbIM JIMYHOCTHBIM M METANpPEIMETHBIM pe3yibTaTaM OOYYEHUS, a TaKKe
MEXIIPEIMETHBIE CBS3M €CTECTBEHHO-HAYUHBIX Y4EOHBIX NPEAMETOB HAa YPOBHE OCHOBHOIO OOILIEro
oOpa3oBaHwUs.

[Iporpamma 1no ¢u3MKe ycTaHaBIMBAET pacHpeleseHHe Y4eOHOro Mmarepuana Mo rojam
o0y4yeHus (IO KJlaccam), MpeajaraeT NpUMEpPHYIO MOCIE10BaTEIbHOCTh U3yUEHUs T€M, OCHOBAaHHYIO
HAa JIOTUKE Pa3BUTHUS MIPEIMETHOTO COAECPKAHUSI U yUETE BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma no ¢usuke paspaboTaHa C LENbIO OKa3aHUS METOIUYECKOH MOMOIIM YYHTEIIO B
co3JlaHUM paboueil MporpamMmsl 10 y4eOHOMY IIpeIMETY.

®dusnka SBISIETCS CUCTEMOOOPA3yIOIUM Uil €CTECTBEHHO-HAYYHbIX YUEOHBIX IpPEIMETOB,
IIOCKOJIbKY (DM3MUECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB U SBJICHUHM, H3y4aeMbIX XUMHEH,
Ouosiorueit, actpoHoMueil W (usnyeckon reorpaduei, BHOCHT BKJIaJ B €CTECTBEHHO-HAYyYHYIO
KapTUHY MUpa, IPeAOoCTaBIIsieT Haubosee sicHble 00pa3libl IPUMEHEHHsI HAyYHOI0 METO/1a IIO3HAHUS,
TO €CTh CII0c00a MOJTY4YEHHUs JOCTOBEPHBIX 3HAHUN O MUpE.

Opna U3 TIaBHBIX 3a/1a4 (PU3NYECKOr0 00pa30BaHUsI B CTPYKTYpe OOIIero oopa3oBaHMsi COCTOUT
B (hOpMHpOBaHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH M MHTEpECa K HayKe y 00y4aroIuxcsl.

W3yuenne ¢u3ukn Ha 0a30BOM ypOBHE TpEANOJIaraeT OBJIAJEHHE  CIEIyIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYIO T'PAMOTHOCTB!

HAy4YHO OOBSCHSATH SIBJICHUS;
OLIEHHMBATh U TIOHKMAaTh OCOOEHHOCTH Hay4YHOTO HCCIIE0BAHNUS;
MHTEPIPETUPOBATH IaHHBIE U UCIIOJIb30BaTh HAYYHbIE 10KA3aTEIbCTBA /IS TIOJTYyYEHHS BBIBOJOB.

enmn wu3yuyeHuss (uU3MKM Ha YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMs ONpEAEICHbl B
Konnenuuun mnpenoxaBanust ydeOHoro mnpeamera «Pusmka» B 00pa30BaTEeNbHBIX OpraHU3alUsiX
Poccuiickoit ~ ®denepaunu, peanusyloUMX  OCHOBHbIE  0011€00pa3oBaTeNbHbIE  MPOTPaMMBL,
yTBepkA€HHOW pemenneM Kommermn MunncrepctBa mnpocsenieHust Poccniickoin ®enepanun
(mporoxon ot 3 nexadbps 2019 r. Ne [IK-48H).

Hean n3yyeHus pu3nKu:
nproOpeTeHne NHTepeca U CTPEMIICHUS 00YJaIOIIUXCSl K HAYYHOMY U3YYCHHIO TIPUPOJIbI, PA3BUTHE HX
WHTEJUICKTYATbHBIX ¥ TBOPUYECKHUX CIIOCOOHOCTEHH;
pa3BUTHE TMPENCTaBICHWA O HAYYHOM METOJE TMO3HaHUS U (HOPMHPOBAHHE HCCIEIOBATEIHCKOTO
OTHOIICHHUS K OKPYKAIOIINM SIBIICHUSIM;
(dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KakK pe3yjabTaTa WU3YYCHUS OCHOB CTPOCHHSI MaTepUHd U
(GyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;
(dbopMUpOBaHUE MIPEICTABICHHUMN O POIN PU3UKU IS PA3BUTUS IPYTHX €CTECTBEHHBIX HAayK, TEXHUKU U
TEXHOJIOTHIL;
pa3BUTHE TPEACTABICHUI O BO3MOXHBIX cdepax Oyaymied npodecCHoHATbHOW ACSITEIBHOCTH,
CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K TabHEUIIIEMY O0yUYCHHIO B ’TOM HAIPABIICHUH.

JlocTrkeHne 3TUX 1eliedl mporpaMMel 1Mo (PU3MKE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
o0ecreunBaeTcs peleHueM CIeAYIOMuX 3a1ay:



npuoOpeTeHrue 3HAHUM O JAHCKPETHOM CTPOSHUU BEIIECTBA, O MEXAHMYECKUX, TeIJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
NpUOOpEeTeHHe YMEHUW ONHCHIBAaTH M OOBSICHATH (U3NYECKUE SBJICHHUS C HCHOJIb30BaHUEM
MOJIyYE€HHBIX 3HAHUMH;
OCBOGHHE METOJIOB pEIIEHHUsl MPOCTEHIIMX pacu€THBIX 3alad C MCIHOJIb30BaHUEM (HHU3HUECKUX
MojieJiell, TBOPUYECKUX U MPAKTUKO-OPHUEHTUPOBAHHBIX 33]1aY;
pa3BUTHE YMEHHUI HaOJI0/1aTh MPUPOHBIC SBJICHUS U BBHINOIHITH OMBITHI, JJAOOpATOpHBIE PAaOOTHl U
AKCIIEPUMEHTAJIbHBIE UCCIIEJOBAHMS C UCIIOJIb30BAHUEM U3MEPHUTENbHBIX PUOOPOB;
ocBoeHue NpuéMoB paboThl ¢ MH(pOpMalueld (PU3HUUECKOro COJIep)KaHus, BKIOUYas MH(GOPMALUIO O
COBPEMEHHBIX JIOCTIKCHUSAX (PU3UKH, aHAIU3 U KPUTHIECKOE OLICHUBaHNE MH(POPMAITUH;
3HAKOMCTBO CO cepamu nTpodhecCUOHATBHOW JEATENbHOCTH, CBSI3aHHBIMU € (U3UKON, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHIX (PU3HUECKON HAYKH.

Ha uzydenune ¢pusuku (6a30BbIi ypOBEHB) Ha YPOBHE OCHOBHOT'O 00OIIETO 00pa30BaHHUS
otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezlen0), B 8 kitacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yaca (3 yaca B HeIINIO).

[Ipemiaraemerii B mporpamMme 1o (U3UKE MEpPEeYeHb J1a0OpPaTOpHBIX pabOT M OMBITOB HOCHT
PEKOMEHIaTeNNbHbIN XapaKTep, yUUTENb JAEIacT BbIOOP MPOBEACHUs Ja0OPATOPHBIX pabOT U OIBITOB C
y4€TOM HHAMBHUIYaIbHBIX OCOOCHHOCTEH OOY4YalOIIMXCs, CIMCKA S3KCIIEPUMEHTAIbHBIX 3aJaHuM,
IIpeyUlaraéMblX B paMKaX OCHOBHOI'O I'OCY/IapCTBEHHOI'0 SK3aMeHa 10 (pusuke.



oV hkwNeE

COJEPKAHUE OBYYEHUA
7 KJIACC

Pasznen 1. ®u3uka u e€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPA.

®uzuka — Hayka o npupoge. fBiaeHus npuponbl. PuU3NUECKUE SBICHHS: MEXaHUYECKHE,
TEIJIOBBIC, AJICKTPUUECKHE, MATHUTHBIC, CBETOBHIE, 3BYKOBBIC.

@usnueckue BenuyMHBL. M3mepenune (usmueckux BenuuumH. Dusnueckue MPUOOPHI.
[TorpemHocTs M3MepeHnid. MexayHapoaHasi CUCTEMA €IMHULI.

Kak ¢wusuka u npyrue ecrecTBeHHblE HayKU WM3Yy4aroT Hpupony. EcTecTBeHHO-HAyYHBIH METON
MO3HAHUS: HAOIIOACHHWE, MOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBIKEHUE THUIOTE3, IKCIEPUMEHT II0
MPOBEpKE THUIOTE3, OOBsiICHEHHEe HaOmogaemMoro siBueHus. Omnucanue (U3WYECKHUX SBICHUH C
ITOMOILIBIO MOJIETIEH.

Hemoncmpayuu.

Mexanuyeckue, TEII0OBbIe, JIEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

duzndeckue mpuOOPHI U MPOIISAypa MPSIMBIX H3MEPEHUH aHAIOTOBBIM U ITU(POBBIM IPUOOPOM.
Jlabopamopuvie pabomsl u onsimol.

Omnpenenenre 1EHBI AeNeHUs KAl K3MEPUTEIHLHOTO MpHOopa.

N3mepenue paccTosHUM.

N3mepenue 00bEMa KUAKOCTU U TBEPJOTO TeNa.

Onpenenenre pa3smMepoB MaJIbIX TEl.

N3mepenne Temneparypsl Mpu MOMOIIHU KUIKOCTHOTO TEPMOMETPA U IaTUYMKa TEMIIEPATYPHI.

[IpoBenenne wuccnegoBaHUs MO NPOBEPKE TUMOTE3bl: JaJbHOCTh MOJETAa LIAPHUKA, ITYHIEHHOTO

TOPU30HTANILHO, TeM OOJIbIIIe, YeM OO0JIbIle BHICOTA MYCKA.

Paspen 2. IlepBoHayaibHbIe CBeACHHS 0 CTPOCHUH BelleCTBA.

CrtpoeHue BemiecTBa: aTOMBI M MOJICKYJIBI, UX pa3Mepbl. OMbITHI, TOKAa3bIBAIOIINE TUCKPETHOE
CTpOEHHE BEIECTBA.

JIBrxkenne dactui BemectBa. CBs3b CKOPOCTH JBMKEHUS YAaCTHUIl C TEMIEPATYpOU.
BbpoynoBckoe gaBuxkenue, nuddysus. BsaummoneiicTBue dYacTuil BelIeCcTBa: TPUTHKEHHE U
OTTAJIKUBaHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTEH M TBEPIBIX (KPUCTAITUNIECKUX )
Ten. B3auMOCBSI3b MeXAy CBONCTBAMHM BEIIECTB B PA3HBIX arperaTHbIX COCTOSIHUSX M HUX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHIKEHUS.
Ha6monenue nuddysumn.
Habmoienue siBiaeHuid, 00BACHIIONUXCS MPUTSKEHUEM HIIM OTTATKUBAHUEM YaCTHUI] BEIIECTBA.

Jlabopamopmuvie padbomul u onvimol.

OreHka 1uaMeTpa aToMa METOJIOM PsiIoB (C UCToJIb30BaHUEM (hoTorpaduii).
OMBITHI 110 HAOJIFOICHUIO TETUIOBOTO PACIIMPEHHMSI Ta30B.
OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHUIJI MOJICKYJISIPHOTO TIPUTSKEHUS.

Paznen 3. /IBu:kenune u B3auMo/ieiicTBue TeJl.

Mexanunueckoe nBrkeHue. PaBHoMmepHoe u HepaBHOMepHOe ABMxkeHue. Ckopoctb. Cpenusis
CKOPOCTb IPY HEPABHOMEPHOM JIBUKEHHUH. Pacuér myTn U BpeMEHH JIBHKECHHUSL.

SIBnenne nHepuuu. 3aKOH MHEpIUU. B3anMmoneincTBrue Tesl Kak NMpUYUHA U3MEHEHHSI CKOPOCTH
NBIWKEHUsS Ten. Macca kak mepa uHepTHoctu Tena. [lmoTHocth BemiectBa. CBSI3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHUIIe 00BEMA BEIeCTBa.

Cuna Kak xapakTepUCTHKa B3auMOJelcTBUA Tela. Cuia ynpyroctd v 3akoH ['yka. M3mepenue
CWJIBI C MOMOIIBI JUHAMOMETpA. SIBJIEHUE TATOTEHHs M cwia TskecTh. CHila TSKECTH Ha JPYrux



owukwnNeE

O N Uk wWwNRE

=

manerax. Bec Ttema. HeBecomocth. CliokeHHe CuUJI, HANPaBICHHBIX MO OJHOW MPSMOM.
PaBHogelicTByromas cuil. Cuna tpeHus. TpeHue CKoIbKEeHUs U TpeHUE NoKod. TpeHue B mpupose U
TEXHUKE.
Jemoncmpayuu.
Habntoienne MexaHn4eckoro JBUKEHHS Teja.
N3mepenne ckopocTu MpsIMOJIMHEWHOTO JIBUXKEHUS.
HaGnronenue siBleHUs] HHEPLIUH.
HaGumoienne n3MeHeHus: CKOPOCTH TP B3aUMOJICHCTBUU TElL.
CpaBHeHME Macc 10 B3aUMOJICHCTBUIO TEII.
CnoxxeHue Cuil, HallpaBJIEHHBIX 110 OJHOM MPSIMOHN.

Jlabopamopnusie pabomot u onvimel.

OrmpeziesieHne CKOPOCTH PaBHOMEPHOTO JABWKEHHS (IIapuUKa B KUJKOCTHU, MOJEIH DJIEKTPUUECKOIrO
aBTOMOOWIIS U TaK JIajee).

Omnpenenenue cpeqHell CKOPOCTH CKOJIBKEHUS OpycKa WM IIapuKa M0 HaKIIOHHON MIOCKOCTH.
Ornpenenenre MmI0THOCTU TBEPAOTO TeENa.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsokeHus (aedopmanuu) mpyKUHBI OT MPUIOKEHHON
CHJIBI.

OMnbITHL, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHUS OT Beca Tela W XapakTepa
COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJl, )KUAKOCTEN U ra3oB.

HaBnenue. CrnocoObl YMEHBIICHHs] M YBEIMYEHUs JaBieHHs. JlaBneHue raza. 3aBUCUMOCTH
NaBJeHUsl raza or o0bEma, Temmeparypsl. llepenaua naBneHus TBEPABIMU TEJAMH, XUIKOCTIMU H
razamu. 3akoH [lackamns. [ITHeBMaTHYeCKrE MAITUHBI. 3aBUCUMOCTD JIaBJICHHS JKUJKOCTH OT TJTyOUHBI.
I'unpocratuueckuii napanokce. Coobmiaromuecs cocyasl. ['uapaBindeckie MeXaHHU3MBbI.

ATtMmocdepa 3emnu u atmocdhepHoe aaBrneHue. [[pudrHbI CyIiecTBOBaHUS BO3IYITHOW 000I0YKH
3emimn. OmbiT Toppuyennu. M3mepeHue atMochepHOTO MaBlieHUsS. 3aBUCUMOCTH aTMOC(HEpPHOTO
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops 1151 m3mMepenust arMoc(hepHOTO JaBICHUSI.

JleiicTBHE KUAKOCTH U Ta3a HA MOTPYKEHHOE B HUX TelNo. BrlTankuBaromias (apXuMe0Ba) CUia.
3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaya naBneHUs KUIKOCTHIO U Ta30M.

Coobmarommuecs: Cocypl.

I'mppaBnuueckuit mpecc.

[IposiBnenue necTBus aTMOCHEPHOTO JTABJICHHS.

3aBHUCHMOCTD BBITAIKHUBAIOIICH CHIIBI OT 00bEMA MOTPYKEHHON YaCTH TeJa ¥ TUIOTHOCTH SKUJIKOCTH.
PaBeHCTBO BBITATKUBAIOIIECH CUJIbI BECY BEITECHEHHOM KUIKOCTH.

VYcnoBue maBaHus TE: MJIaBaHUE WU OTPYKEHUE TEJ B 3aBUCMMOCTHU OT COOTHOILIEHHUSI TNIOTHOCTEH
TeJa M )KUJIKOCTH.

Jlabopamopuvie pabomsl u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00bEMa NOTpyKEHHON B )KMJIKOCTh YaCTH Tela.
OrnpenenieHne BBITATKABAKOLIEH CHIIBI, AEMCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B KUIKOCTD.
IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLICH CHIIBI, ACHUCTBYIOLIEH HA TEJIO B JKUIKOCTH, OT MacChl
Tena.
OnbIThl, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTh BBITAJIIKMBAIOIICH CHIIBI, JEHUCTBYIOLIEHW Ha TEJNO B
KHUJKOCTHU, OT 00BbEMA MOTPYKEHHOM B KUAKOCTh YaCTU TEJa U OT IVIOTHOCTHU KHUIKOCTH.
KoHcTpynpoBanue apeomeTpa Ui KOHCTPYUPOBAHUE JIOJIKU U ONIPEIEIICHHE €€ IPY30II0AbEMHOCTH.
Pa3nea 5. PaGora m MOIIHOCTD. JHEprus.
Mexanunueckast pabota. MOITHOCTb.
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IIpocTble MexaHM3MBI: pblyar, OJOK, HakKJIOHHas IJIOCKOCTb. IIpaBuio paBHOBecHs pblyara.
[TpumeHeHue mpaBuia paBHOBECHUS pbluara kK OJoky. «3omotoe mpaBuwioy Mexanuku. KIIJI mpocteix
MexaHu3MoB. [IpocTbie MeXaHNU3MBI B OBITY M TEXHHUKE.

Mexannueckas sHeprus. Kunetnueckas n noreHuuanbHas sHeprus. IIpespamenne onHoro suaa
MEXaHUYECKON HEPTUHU B APYroil. 3aKOH COXPAaHEHUsS DHEPIMH B MEXaHUKE.

Jemoncmpayuu.

[Ipumephl IPOCTHIX MEXAaHU3MOB.

Jlabopamopuusie pabomot u onvimel.

Omnpenenenue pabOThl CHIIBI TPEHUS IPU PABHOMEPHOM JIBKCHMM Tella 10 TOPU30HTAIbHOMN
ITOBEPXHOCTH.

HccenenoBanue ycioBui paBHOBECHs pblyara.

N3mepenne KII/] HakIIOHHOM IIOCKOCTH.

N3y4eHne 3aK0Ha COXpaHEHHs MEXaHUYECKON SHEPTUH.

8 KJIACC

Paznen 6. TeruioBble siBIeHHS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO--KMHETHUYECKOM TEOpUHM CTPOCHHS BemiecTBa. Macca u
pa3mepbl  aroMOB M MoOsieKyJl.  OmbITBI,  MOATBEPKIAIOIIME  OCHOBHBIE  IOJIOKEHUS
MOJIEKYJIIPHO-KUHETHUECKOU TEOPHH.

Mopenu TBEPAOTO, XKUIAKOTO W Ta3000pa3HOTO COCTOSHUN BemecTBa. Kpucramumueckue u
amopgubie Tena. OOBSICHCHHE CBOWCTB Ta3oB, JKUIAKOCTEH M TBEPIBIX TEI HA OCHOBE TOJOKEHUH
MOJIEKYJIIPHO--KUHETUYECKON Teopur. CMauyMBaHUE U KaWJUIAPHBIE SIBJIEHUA. TeI0oBOe pacliupeHue
U CXKaTHe.

Temneparypa. CBsizb TeMIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO JBMKEHHS YacTHIl. BHyTpeHHss
sHeprusi. CriocoObl U3MEHEHUsI BHYTPEHHEN HYHEPTrUM: TeIulonepeaada u coBeplieHue padboTel. Bubt
TEIJIONEPeIauu: TEIIONPOBOAHOCTb, KOHBEKIUS, U3IIyYCHHE.

KonnuecTtBo TemnoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TemIo0OMEH U TEmIOBOE
paBHOBecHe. YpaBHEHHE TeIuioBoro Oananca. [lnaBieHue © OTBEpJIEBAHHE KPUCTATUIMUECKHUX
BEIIECTB. Y enbHas Teriora TuiaBieHus. [lapooOpa3zoBanue u konnaeHcanus. Mcmapenue. Kumnenue.
VYaenbHas TemioTa MNapooOpa3oBaHMSA. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHHS OT aTMOoc(hEepHOro
JABJICHUSI.

Bnaxxnocts Bo3ayxa.

OHeprus TOIUIMBA. Y IebHAs TEIIOTA CTOPAHUS.

[Tpunnumner pabots! TernoBbix aurateneit KI1J[ remmoBoro nurarens. TeniaoBbie NIBUTATEH U
3alllUTa OKPYKAIOIIEH CpeIbl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SPHEPTUU B TEIJIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

Ha6mronenne 6poyHOBCKOTO ABMIKEHUS.

Hab6monenue nuddysun.

Habmroienue sSBiIeHU CMaYMBaHUSI U KAMMJUISIPHBIX SBJICHHM.

Habmroienne TemmoBoro pacimupeHus Ted.

N3menenune naBieHus ra3a mpu K3MEHEHHH 00bhEMa M HArpEBaHUH WJTH OXJIAXKICHHH.
[IpaBuna n3mMepeHus TeMIepaTypsl.

Bunael Terionepenayu.

OxmnaxkieHre Ipy COBEPIICHHH PaOOTHI.

. HarpeBanwue npu coBepiieHnr pabOThl BHEITHUMHU CHUIIAMHU.

10 CpaBHeHHE TEITIOEMKOCTEH pa3InIHBIX BEIIECTR.
11. HaOnroneHue KUeHNs.
12. Ha0imroieHre TIOCTOSTHCTBA TEMIIEPATYPhI MPH TUTABIICHUH.
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Mopeny TEIIOBEIX ABUTATEIICH.
Jlabopamopusie pabomut u onvimel.
OnbITH IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKEHUSI.
OnbIThI 110 BRIPAIIMBAHUIO KPUCTAIOB IIOBAPEHHOW COJIM WIIM caxapa.
OmnbIThl IO HAOTIOAEHUIO TEIUIOBOTO PACHIMPEHMSI [a30B, )KUKOCTEH U TBEPIBIX TEIN.
Omnpenenenue naBiaeHus BO3AyXa B OaNIOHE IINTPULIA.
OmnbIThl, 1EMOHCTPUPYIOIIME 3aBUCUMOCTb JIaBJIEHUS BO3/yXa OT €ro o0bEMa M HarpeBaHUS WU
OXJIaKICHUS.
ITpoBepka TUMOTE3bl JMHEHHON 3aBHCHMOCTH [UIMHBI CTOJIOMKA >KMIKOCTH B TEPMOMETPUUECKOMH
TpyOKe OT TeMIepaTypsbl.
HaGntoneHne u3mMeHeHus: BHyTpEHHEH SHEpIruu Teila B pe3ylibTaTe TeIionepeiaud U paboTsl BHEIIHUX
CHIL
HccnenoBanue siBiieHus TEII000MEHA IPU CMEIIMBAHUM XOJIOHOM U ropsiueil BOJBI.
OmnpeneneHre KOJIMYECTBA TEIUIOTHI, IIOJYYEHHOTO BOJOW TpU TEIIOOOMEHE C HarpeTbiM
METAININYECKUM LIUJIUHAPOM.
Omnpenenenne yaenbHON TEINIOEMKOCTH BELIECTBA.
HccnenoBanue npouecca uCapeHus.
OnpeneneHre OTHOCUTENBHOM BIIaXKHOCTH BO3AYXa.
Omnpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Paznen 7. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS.

Onexrpusauus Ten. [[Ba poja 3J€KTpUUYECKHX 3apAnoB. B3aumonelicTBue 3apspKEHHBIX Tl
3akon KynoHa (3aBUCMMOCTb CHJIBI B3aUMOJAEWUCTBMS 3apsDKEHHBIX TEJ OT BEJIMYUHBI 3apsiioB U
paccTOSHUSA MEXY T€JIaMH).

Onextpuueckoe mnoje. Hampspk€HHOCTH 3nekTpuueckoro mnois. IlpuHnun cynepnozunuu
JIEKTPUUYECKUX NOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenun snextpudeckux 3apsaoB. DJIEMEHTApHBIA IeKTpudeckuil 3apan. CTpoeHue aroma.
[IpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHUSI AIEKTPUUYECKOTO 3apsiia.

DNeKTpUUECKUN TOK. Y CJIOBHSI CYIIECTBOBAHUS AIEKTPUUYECKOr0 TOKA. VICTOYHMKH OCTOSTHHOTO
ToKa. JIeHCTBHS 3JIEKTPUYECKOr0 TOKa (TEIIOBOE, XUMHUYECKOE, MArHUTHOE). DJIEKTPUUYECKUN TOK B
KHUAKOCTAX U razax.

Onextpuueckas nenb. Cuna Toka. DiekTpudyeckoe HanpsbkeHue. ConpoTHUBIEHUE MPOBOIHUKA.
VYaenbHOe compoTHBiIEHHE BemecTBa. 3akoH Owma st ydactka uenu. IlocnenoBarenbHoe U
[apajuIeJIbHOE COEIMHEHNE TIPOBOIHUKOB.

PaboTta ¥ MOIIHOCTH 3JE€KTpUUEcKOro Toka. 3akoH J[xoyns—JleHia. DnekTpuyeckue Lenu U
MOTPeOUTENH IEKTPUUECKO sHeprun B 0bITy. KopoTkoe 3aMbIkaHue.

[TocTtostHHBIE MarHWTHL. B3aumonelcTBHE TIOCTOSHHBIX MAarHUTOB. MarHuTHOe IIOJE.
MaruutHoe nosne 3eMiId M €ro 3HaueHue A KU3HU Ha 3emue. OnbiT Opcrena. MarHutHoe mose
ANEKTPUYECKOr0 TOKA. [[prMeHEeHne aleKTpOMarHuToB B TeXHUKE. JleficTBME MarHUTHOIO IOJIA Ha
MPOBOJHHUK C TOKOM. DJEKTPOIBUIATEIb IMOCTOSHHOTO TOKa. Vcmonb3oBaHuWe 31eKTpoABUTATENEH B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  ®@apanes.  SIBneHwe  snekTpomMarHuTHOM — mHAyKuMu.  lIlpaBunmo  Jlenna.
Onexrporereparop. CrocoObl MOMXY4EHHUS DIEKTPUYECKOW HHEPruu. OJEeKTPOCTaHLMU  Ha
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DnekTpu3anus Teil.

JIBa posia 2JIEKTpUYECKUX 3apsI0B U B3aUMOJEHCTBHUE 3apsyKEHHBIX TEIl.
YCTpOUCTBO U IEHCTBUE IIEKTPOCKOIIA.

OneKTpOCTaTUYECKAst HHIYKIIMSL.

3aKOH COXpaHEHMS DIEKTPUUECKUX 3aPsII0B.

IIpOBOAHMKY U TUANEKTPUKH.
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18.
19.
20.
21.

MopenupoBaHue CUIOBBIX JIMHHUM 3JIEKTPUYECKOTO MOJIS.
HcToYHMKY TOCTOSHHOTO TOKA.

JIenCcTBUA DIIEKTPUYECKOTO TOKA.

DNEeKTPUYECKUM TOK B KUJKOCTH.

["a30BbIii pazps.

N3mepenne cuiibl TOKa aMIepMETPOM.

N3mepenne 31eKTprYecKOoro HarpsyKEHNs BOJIbTMETPOM.

Peocrar u marasuH COnpOTUBIICHUN.

B3anmoneicTBre NOCTOSIHHBIX MAarHUTOB.

MoaenupoBaHre HEBO3MOKHOCTH Pa3JICJICHUS MOJIFOCOB MAarHUTA.
MopenupoBaHrue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.
OnbIT Dpcrena.

MarsuTHO€ noje Toka. DIeKTPOMArHuUT.

JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DNEeKTPOABUTATEIb TOCTOSIHHOTO TOKA.

UccnepoBanue siBIeHUS 3E€KTPOMAarHUTHON WHIYKITUH.

OnbiTel Papaes.

3aBUCHUMOCTD HaIlpaBJIEHUSI MHAYKIIMOHHOIO TOKA OT YCJIOBUW €r0 BO3SHUKHOBEHHS.

Jlabopamopuvie pabomsl u onvimel.
OnBITHI 110 HAOIOICHHUIO SJICKTPU3AIUH Tl HHIYKIIUEH U PH COTPHUKOCHOBEHUH.
HccnenoBanue NeCTBUS SJEKTPUIESCKOTO OIS HA IIPOBOJIHUKH U TUDIICKTPUKH.
COopka u mpoBepKa padOoThI STEKTPUUECKOH e MOCTOSHHOTO TOKA.
W3mepenue u peryimpoBaHue CUIIbI TOKA.
W3mepenue u peryimpoBaHue HAMIPSHKCHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKa, HIIYIIETO Yepe3 Pe3UCTOp, OT COMPOTUBIICHHUS PE3UCTOpa U
HaIPsDKEHUS Ha PE3UCTOPE.
OnbITHI, EMOHCTPUPYIOIIHE 3aBUCUMOCTb JJIEKTPUUYECKOTO COMPOTUBICHHS MPOBOJHUKA OT €ro
JUTWHBI, TJIOMIA/IM MTOTIEPEYHOTr0 CEYeHUS U MaTepuaa.
[TpoBepka mpaBwIIa CIIOKCHHSI HAITPSHKCHUN TTPH MTOCIIEA0BATEIFHOM COCTHHEHUH JIBYX PE3UCTOPOB.
[TpoBepka mpaBuia UIst CHITBI TOKA MPH MapalIeIbHOM COSMHEHUHN PE3UCTOPOB.
Omnpenenenne pabOTHI MIEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.
OmnpeneneHre MOIHOCTH IEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOpE.

. MccnenoBanye 3aBUCUMOCTH CUJIBI TOKA, UAYILETO YEPe3 JIaMIIOUKy, OT HAIPsKEHKS Ha HE.
13.
14.
15.
16.
17.

Onpenenenne KII/] narpeBarens.

HccnenoBanne MarHUTHOTO B3aMMOJIEHCTBHS IIOCTOSIHHBIX MAarHUTOB.

W3ydyeHre MarHUTHOTO TIOJISt TOCTOSTHHBIX MAarHUTOB MPH UX O0BbEIMHEHUH U Pa3IEICHUN.
Hccnenoanue neicTBUs 3JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJCHCTBUS KATYIIKU C TOKOM M MarHurta OT
CUJIBI TOKA U HAIlpaBJICHUS TOKA B KAaTYIIIKE.

N3ydenue neiicTBUSL MAarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

KoncTpynpoBanue u usyueHue padoThl AIEKTPOABUTATENS.

Nsmepenne KIIJI anekTpoaBuraTeIbHON YCTAHOBKH.

OnpITBl MO HCCIEIOBAaHUIO SIBJIEHUS JJIEKTPOMArHUTHOM WHAYKIMM: HCCIEIOBAHUE HN3MEHEHUN
3HAUYEHMS ¥ HAMPABJICHUS] HHAYKIIHOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJI€HUS.
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Mexannyeckoe JaBmkeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHTENBHOCTh
MEXaHUYECKOr0  JBHXKEHUs. PaBHOMepHOe  mpsMoJuHEWHOEe  nBHXKeHue. HepaBHomepHoe
npsiMosIMHEtHOe BMkeHne. CpelHssl © MTHOBEHHAs: CKOPOCTh TeJa MPU HEPAaBHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHOyckOpeHHOE mpsMoiuHelHoe nBwkeHue. CBoOomHoe mnaaeHue. OMbIThI
lanunes.

PaBHOMEpHOE ABMKEHHE 110 OKPYKHOCTH. [lepnoa u yactora obpamienus. JIuneitHast u yriiosas
ckopoctu. LlenTpocTpeMurensHoe yCKOpeHue.

[TepBriii 3akoH HeroToHa. Btopoii 3akon Hprorona. Tperuii 3akoH Hprotona. IlpunHimn
CYNEpPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMSs: CHJIa TPEHHsI CKOJIBXKEHUsS, CHJIa TPEHUS MOKOS,
JPYTUe BUIbI TPEHUS.

Cuna TsKecTH U 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpeHUEe CBOOOIHOro majaeHusd. [[BuxeHue
maHeT Bokpyr Connna. [lepBas kocmuyeckas ckopocts. HeBecoMoCTh U meperpy3Ku.

PaBHOBecue MarepuanbHOM TOukH. AOCOIMIOTHO TBEpPAOE Teno. PaBHOBecwe TBEPAOro Tela C
3aKpEIUIEHHON OChIO BpaleHuss. MOMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc Ttena. M3menenue wumnynbca. Mmnynbc cuiibl. 3aKOH COXpaHEHUsT UMITYJIbCA.
PeakTuBHOE ABMXKEHUE.

Mexanndeckasi pabota U MOITHOCTh. PaboTa cui TsokecTH, ynpyroct, Tpeaus. CBsi3b SHEpTUU
u pabotel. [loTeHIMaNbHAsS SHEPTUs Tela, MOMHATOTO HaJ TOBEPXHOCTHIO 3eMid. [loTeHImanbHas
SHeprusi cxkaroil npyxuHbl. KuHernueckas sHeprus. TeopemMa O KHMHETMYECKOM SHEPrHH. 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPTHUU.

Jemoncmpayuu.

HaGmronenne MexaHU4eCcKOro JBMKEHHUS Tela OTHOCUTEIHHO Pa3HBIX TENl OTCUETA.

CpaBHeHHME MyTeHd W TPACKTOPUM NBIKEHHSI OJHOTO W TOTO K€ Tella OTHOCHUTEIBbHO Pa3HBIX Tel
OTCU€Ta.

N3mepenne cKkopoCTH U YCKOPEHUS MPSMOINHEHHOTO ABUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHXKCHHS.

Halnronenue nukeHns Tena mo OKpyKHOCTH.

HaGnronenne mexaHuuyeckux sIBJICHUH, MPOUCXOAsmMX B cucteMe orcuéra «Temexka» mnpu e€
PaBHOMEPHOM U YCKOPEHHOM JBHUKEHHH OTHOCUTEIBHO KaOMHETa (DU3HKH.

3aBUCHMOCTbh YCKOPEHHMS Tella OT MacChl Teja U IEUCTBYIOIIEH Ha HETO CHJIBI.

Habmtoienne paBeHcTBa CUIT IPU B3aUMOICHCTBUU Tell.

N3menenune Beca Tena mpu YCKOPEHHOM JIBH)KCHHH.

[lepenava nmmynbca Ipy B3aMMOJEHCTBHUH TEIL.

[IpeoOpazoBanus YHEPTUN TIPU B3AUMOICHCTBHH TETI.

CoxpaHeHne UMIyJbCa IPU HEYIIPYTOM B3aUMO/ICHCTBUU.

CoxpaHeHHe UMITyJIbca TTPH a0COTIOTHO YIPYTOM B3aUMO/ICHCTBUU.

Habmtoienne peakTUBHOTO JABMKEHUS.

CoxpaHeHne MEXaHUYeCKOW YHEPTHH MPU CBOOOIHOM IaICHUH.

CoxpaHeHre MEXaHHYECKOW SHEPTHUH TP JBMIKEHUH TeJa MO ICHCTBUEM TTPYKUHBI.

Jlabopamopuvie padbomul u onvimol.

KonctpynpoBanue Tpakta Juisi pa3roHa M JajJbHEWINEro PaBHOMEPHOTO JBMXKEHMS IIApUKA WU
TETEKKHU.

Omnpenenenne cpeaHeil CKOPOCTH CKOJBXEHHA Opycka WIM ABW)KEHHS IIapuKa M0 HAKJIOHHOU
IIJIOCKOCTH.

OrnpezenieHre yCKOpEHUs Tesa MPU PaBHOYCKOPEHHOM JBUKEHUU MO HAKJIOHHOW MJIOCKOCTH.
HccnenoBanne 3aBHCUMOCTH MYyTH OT BPEMEHHU IMPH PaBHOYCKOPEHHOM JABIKCHHUU 0O€3 HadaabHOU
CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM MPU PABHOYCKOPEHHOM [BIKEHUHM 0€3 HayalbHOW CKOPOCTH MYTH
OTHOCATCS KaK psiJl HEYETHBIX YHUCEII, TO COOTBETCTBYIOIIUE MPOMEXYTKHA BPEMEHU OJMHAKOBBI.
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HccnenoBanue 3aBUCHMOCTH CHITBI TPEHHUS CKOJIBKEHUS OT CHITBI HOPMAJIBHOTO JIaBJICHHS.
Onpenenenne k03 uimenTa TpeHus: CKOIbKEHHS.

Onpenenenue )XECTKOCTU MPYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JIBIKCHHM Tella IO TOPU3OHTAIBHOMN
MOBEPXHOCTH.

. Onpenenenve paboThl CUIIBI YIPYTOCTH MpPH NOABEME Tpy3a C HCHOJIB30BAaHUEM HEIMOJBHKHOTO U

HOJIBUKHOTO OJIOKOB.
N3ydeHue 3aKkoHa COXpaHEHHUS SJHEPTHUH.

Pa3nesn 9. Mexanndeckne Kos1e0aHUsI M BOJIHBI.

KonebarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKM KojeOaHW: IEpHOA, 4YacToTa,
amIuuTyaa. MareMaTHuecKuil U NpyKUHHbINA MasTHUKU. [IpeBpallieHne 3Hepruu npu KojiedareabHOM
JBUKECHUM.

3aryxatomme koneOanus. BriHyxkneHHsle kojneOanus. Pe3zonanc. MexaHWYecKHUE BOJIHBI.
CpolicTBa MexaHndeckux BoJIH. lIpononpHble M nonepedynsie BOJHBL J[JIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHM4ecKHe BOJIHBI B TBEPJOM Tel€, CEHCMUYECKHUE BOIHBI.

3Byk. ['poMKOCTH 3ByKa M BbICOTa TOHA. OTpaskeHue 3ByKa. IHPpa3ByK U yIBTPa3BYK.

Jemoncmpayuu.

Habnronenue koneOaHuil Tes1 o 1€HCTBUEM CHJIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habntonenue xoneOaHuil rpy3a Ha HUTH U Ha IIPY’>KUHE.
HaGntoneHue BBIHYXA€HHBIX KOJeOaHUI 1 pe30HaHca.
PacrnipocTpanenne npoJoabHbIX U IONEPEYHBIX BOJIH (HA MOJENHN).
HabnroneHne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTHUYECKHUI pE30HAHC.
Jlabopamopuvie padomol u onvimul.
OmnpeneneHne 4acTOThI U EpHOAA KoeOaHUH MaTeMaTHYeCKOro MasiTHUKA.
Omnpenenenre 4acToThl U Mepuo/ia KoueOaHuil MPy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH NIEpHoAa KoJeOaHN OABEIIEHHOTO K HUTH IPy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH NIEpHO/a KOJIeOaHUH NPYKUHHOTO MasiTHUKA OT Macchl rpysa.
ITpoBepka HE3aBUCUMOCTH ME€pHO/Ia KOJIeOaHul rpy3a, MOABEUIEHHOT0 K HUTH, OT Macchl Ipy3a.
OnbITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IepHosia KojeOaHUM MpPY>KUHHOTO MasTHHKA OT MacChl
rpy3a 1 )KECTKOCTH NPY>KUHBI.
N3mepenue yckopeHus cBOOOJHOTO MaJeHHUSL.

Paszpgen 10. DinekTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DONEKTPOMarHuTHOE TOJ€E. DJIEKTPOMAarHUTHbIE BOJHBL. CBONMCTBA 3JEKTPOMArHUTHBIX BOJIH.
[Ixana 371eKTPOMAarHUTHBIX BOJIH. Mcriob30BaHNE 2IEKTPOMArHUTHBIX BOJIH /Il COTOBOM CBSI3H.

DJieKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BostHOBBIE CBOIICTBA CBETA.

Jlabopamopmuvie padbomul u onvimol.

N3ydeHue cBOMCTB 3J€KTPOMAarHUTHBIX BOJH C TOMOIIbI0 MOOMIIBHOTO TenedoHa.

Pa3nea 11. CBeToBbIe sIBJICHUS.

JIyueBas monens cBeta. Mctounuku ceeta. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETA. 3aTMEHUS
Connua u Jlynsl. Otpaxenue ceera. [lnockoe 3epkaiio. 3akoH OTpa’KE€HUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHUsl cBeta. [lonmHOe BHYTpEHHEE OTPAKEHUE CBETA.
Hcnonb30BaHNe OJHOTO BHYTPEHHETO OTPAKEHHS B ONTHYECKUX CBETOBOAX.

JIunza. Xox nyueit B nuH3e. OnTHueckas cucreMa (poToammnapara, MUKPOCKOINAa M TEJECKOIa.
I'ma3 xak onruueckas cucrema. bim3opykocTs U JaJbHO30PKOCTb.
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Paznoxenne Oemoro cBera B crekTp. OmbiTel HptoToHa. CrokeHHME CIIEKTPaTbHBIX IIBETOB.

Jucnepcus ceera.
Jemoncmpayuu.
[IpsimonuHeitHOE pacpocTpaHeHHE CBETA.
OTtpaxeHue cBera.
[Tonyuenue n300pakeHuii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomienue ceera.
OnTruyeckuii CBETOBO/I.
Xon ydeit B cobuparoreit TuH3e.
XoJ ny4dei B pacCerBarolleu JIMH3E.
[Tonydenue n300pakxeHuii ¢ TOMOIIBIO JINH3.
[Tpunumn neiicTBus goroanmapaTa, MUKPOCKOIA U TEJIECKOIIA.

. Mogenb riaza.
. Paznioxenue 6emoro cBera B CIIEKTP.
. Ilomyuenue Genoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.
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Jlabopamopuuvie pabomot u onvimel.
HccnepoBanue 3aBUCUMOCTH YIJla OTPAKEHUsI CBETOBOIO JIyda OT yrija HaJeHHUs.
W3yuenne xapakTepUCTHK H300paXeHUs TIPEAMETA B TNIOCKOM 3€pKaje.
HccnenoBanue 3aBUCUMOCTH yrjla IpPEJOMJIEHUS CBETOBOTO Jyya OT yrjia NaJCHHUs Ha IpaHULE
«BO31YX—CTEKJIO».
[Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.
OnbITHI 110 Pa3yIoKEHUIO OEJI0ro CBETa B CIIEKTP.
OMBITHI TI0 BOCOIPUATHIO I[BETA MIPEAMETOB MPU UX HAOIIIOJCHUH Yepe3 IBETOBBIC (DUITBTPHI.

Pasnen 12. KBanTtoBble siBJIeHUS.

Omnwitel Pezepdopna u mnanerapHas Moaens aroma. Mogens aroma bopa. Mcmyckanue u
MOTJIONIeHNE cBeTa aTOMOM. KBaHThI. JInHEeNHyaThie CIEKTPHI.

PannoaktuBHOCTH. Anbda-, 6eTa- U ramma-usnyuenus. CTpoeHre aTOMHOTO sijpa. HykinoHHas
MOJZIeJIb aTOMHOTO sigpa. M3oTtonsl. PagunoaktuBHble npeBpameHus. [lepuon nomypacnanga aTOMHBIX
sanep.

SAnepHble peakiuu. 3aKOHBI COXPAHEHMS 3apsiIOBOIO M MacCOBOTO YHUCEN. DHEpPrusi CBS3U
aTOMHBIX siep. CBsA3b Macchl M SHEpPruu. Peakuuu cuHTe3a W JAeieHus siaep. VICTOUHMKN SHEpruu
CouHiia u 3BE31.

SAnepnas snepretuka. JlecTBUs paAMOaKTUBHBIX U3JIY4€HUI Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CHexTpsl U3JIyICHHS U TIOTJIOMIECHHUS.
CrexTpsl pa3ITuvYHBIX Ta30B.
CnekTtp Bomopoaa.
Habmoienue TpekoB B kamepe BunbcoHa.
PaboTa cuéTurka HOHM3UPYIOLUUX U3TYYEeHUH.
Perucrpanus nznydenusi npupoAHBIX MUHEPAJIOB U MTPOIYKTOB.
Jlabopamopuvie pabomsl u onsimol.
Habntoienne CriionHbIX U JIMHEHYaThIX CIIEKTPOB U3JIyUEHUS.
HccnenoBanme TpEeKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI TTO TOPMO3HOMY TTyTH (110 (hoTOrpadusim).
N3mepenue paaroakTUBHOTO (OHA.

IToBTOpHTEIBLHO-000011IAKO LN MOLYTb.

[ToBTOpHTENEHO--0000MAIOINI MOAYJIH TPEAHA3HAYEH IS CHCTEMaTH3allid U 0000IeHus
MIPEIMETHOTO COJAEPKAHUSI U OMbITa JIEATEIbHOCTH, NMPUOOPETEHHOTO MPU W3YYEHHHU BCEro Kypca



¢u3MKKM, a TaKkKe U1 MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 5K3aMEHY IO (U3UKE IS
o0yJaromuxcs, BEIOPAaBIINX 3TOT Y4EOHBIH MpeaMeT.

[Ipu m3yueHNH TAaHHOTO MOAYJIS PEATU3YIOTCS M CUCTEMaTU3UPYIOTCS BUJIBI JESITEIbHOCTH, HA
OCHOBE KOTOPBIX OOECIICUMBAETCS JIOCTIDKCHHWE INPEIMETHBIX W METAlpeIMETHBIX IUIAHUPYEMBIX
pe3ynbTaToB 00y4deHusi, (OPMUPYETCS ECTeCTBEHHOHAY4HAasi TI'PaMOTHOCTh: OCBOCHHE HAay4YHBIX
METOOB HUCCIICOBAHUS SBICHUN MPUPOJIbI U TEXHUKH, OBIIAICHUE YMEHUSIMU OOBACHATH (PU3UUECKUE
ABJICHUS, TPUMEHSS TMOJY4YCHHbIE 3HAHWS, peIIaTh 3aJadyd, B TOM YHCJIE€ KauyeCTBEHHBIE U
IKCTIEPUMEHTANIbHBIE.

[TpuHIMNNATBHO NEATETBHOCTHBIM XapakTep JAHHOTO pasjieNa pPealn3yercs 3a c4ET TOro, 4yTo
o0yyJarommuecst BHIIOIHSIIOT 3aJaHHsI, B KOTOPBIX UM IPeIaraercs:

Ha OCHOBE NOJYYCHHBIX 3HAHHWI PAaclo3HaBaTh W HAYYHO OOBACHATH (PU3MUECKUE SIBICHHS B
OKpY’KaIOIIeH MPUPOJIe U MOBCEAHEBHON JKU3HH;

UCIIOJIb30BATh HAay4YHBIE METOIBI HCCIEAOBaHMS (U3MUECKUX SBICHHHA, B TOM 4YHCIE [UIS
MPOBEPKH THITOTE3 U TOTYUYCHHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HayYHBIE OCHOBBI HanOoJIee BaXKHBIX JOCTHKCHHN COBPEMEHHBIX TEXHOJIOTHH, HAaIpuMmep,
MPaKTHYECKOTO HMCIOJIB30BAHUS PA3IMYHBIX UCTOYHHKOB SHEPIHU HAa OCHOBE 3aKOHA NPEBpAILCHHS U
COXpaHEHHsI BCEX M3BECTHBIX BHJIOB YHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA ITPOI'PAMMBLI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

N3yyenue (u3nKu Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl HANPAaBIECHO HAa JOCTH)KEHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHbIX PE3yIbTATOB.

B pesynbTare uzydenus GuzMKM HA YpOBHE OCHOBHOIO 00mIiero o0pa3zoBaHus y 00ydaromerocs
OyayT cOpMUPOBAHKI CIEAYIONINE TNYHOCTHBIC PE3yIbTAThl B HaCTH:
1) naTpuoTHYeCKOro BOCIIUTAHUSA:
— IpOsIBJICHUE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (hM3MUYECKOI HAYKH;
— IIEHHOCTHOE OTHOIICHHE K IOCTHKEHUSM POCCUICKUX YIEHBIX --(DU3HKOB,
2) rpasKIaHCKOT0 M IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:
— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKJICHUU OOIIECTBEHHO 3HAYUMBIX U ITUYCCKUX MPOOIIEM,
CBSI3aHHBIX C TPAKTHYCCKUM MTPUMECHCHUEM JOCTHKCHHUH (PU3UKH;
— OCO3HAHHE BaXHOCTH MOPAIBHO--3TUYCCKUX MTPUHIIMIIOB B JACSITCILHOCTH YIEHOTO;
3) 3CTeTHYECKOr0 BOCIUTAHUS:
— BOCIIPHUSITUE ICTCTHUYSCKUX KaueCTB (PU3UUECKON HAYKU: €€ TAPMOHHYHOTO MMOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHHYHOCTH;
4) HEeHHOCTH HAYYHOI'0 O3HAHHUA:
— OCO3HaHHUE IEHHOCTH (PU3MYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpPA, OCHOBBI
Pa3BUTHS TEXHOJIOTHMA, BaKHEHIIIEH COCTABISIONIEH KyIbTYpHI;
— pa3BUTHUE HAYYIHOH JIFOOO3HATEIIBHOCTH, MHTEPECa K MCCIICIOBATEIILCKON A TeTbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOUMOHAJIBLHOI0 0JIArONOTYYHSI:
— OCO3HaHHWE IEHHOCTH Oe30macHoro oOpas3a KH3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MUDE,
BOXHOCTH TIPaBHJ OE30MACHOTO TIOBEJICHUS Ha TPAHCIOPTE, Ha JOporax, C OJJIEKTPUICCKUM U
TEIJIOBBIM 00OPYIOBAaHUEM B IOMAIIIHUX YCIOBUSAX;
— chopMHEpOBaHHOCTH HABBIKA PEQIICKCHH, PU3HAHNE CBOETO MTpaBa Ha OIMMUOKY M TAKOTO JKe MpaBa y
JPYTOTO YeII0BEKa;
6) Tpy10BOr0 BOCIIUTAHUSI:
— AaKTHUBHOE YydYacTHe B pEIICHWU TMPAKTUYECKUX 3amad (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHM3allfy, TOpoAa, Kpas) TEXHOJIOTUYECKOW M COLIMATbHOW HAMpaBICHHOCTH, TPEOYIONIUX B TOM
yucie U PU3NUeCKuX 3HaAaHUMH;
— UHTEPEeC K MPAKTHUYECKOMY U3YUSHHIO POGECCHii, CBI3aHHBIX C (DU3UKOIA;
7) 3K0JI0rMYEeCKOr0 BOCIIMTAHMSI:
— OpHUEHTaIMs Ha MpUMeHeHHe (PU3WYECKUX 3HAHWH JUIS PElICHUs 3a/lad B O0JIACTH OKpYKarolien
Cpelibl, TUTAHUPOBAHMUSI IOCTYIKOB U OLIEHKH WX BO3MOKHBIX TTOCTIEACTBHM /IS OKPYXKAIOIIEH Cpeibl;
— OCO3HaHHE TI00aTBHOTO XapaKTepa KOJOTHIECKUX MPOOJIeM U MyTel NX pelieHus;
8) aganTanuu K M3MEHSIOIIMMCS YCJIOBUSM CONMAIBLHOI M MPUPOIHOM CpPeabI:
— TOTPEOHOCTh BO B3aMMOJICHCTBUM IPHU BBIMOJHEHUU HCCIEAOBAHUNA U TPOEKTOB (PU3UUECKOIMA
HAMpPaBIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSM JIPYTHX;
— TIOBBINIICHHE YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPAKTHICCKYIO IS TeIILHOCTD;
— TOTPeOHOCTh B (POPMUPOBAHWUU HOBBIX 3HAHWUN, B TOM 4YHCIe (OPMYIUPOBATH UICH, MOHSITHSA,
TUIOTE3bI O (PU3HUECKUX OOBEKTAX U SIBICHUSX;
— 0CO3HaHUe Ae(UIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 0071aCTH (PU3HKH;
— IUTAHUPOBAHKE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PU3NYESCKUX 3HAHMIA,
— CTpeMJICHHE aHaJM3UpPOBAaTh U BBIABIATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHOMHKH, B TOM
YHClie C UCTOJIb30BaHUEM (PU3NUECKUX 3HAHUM;
— OIICHKa CBOMX JICHCTBUU C y4€TOM BIIMSHHUS HA OKPYKAIOIIYIO CPEIy, BO3MOXKHBIX TJIOOATBHBIX
MOCJIEACTBUM.



METANIPEJMETHBIE PE3YJIbTATBI

B pesynbraTe ocBOSHHS mporpaMmMsbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHHs y
oOyuatomierocsi  OyayT  cQopMHUpOBaHbl  MeTanpeaMeTHble  Pe3yJabTaThl,  BKIIOYAIOIINE
MO03HABATENIbHbIEC YHUBEpCaIbHbIe ydeOHbIe IeHCTBHS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIE yueOHbBIE
NENCTBUS, PETYJIATUBHBIE YHUBEPCAJIbHBIE YUEOHbIE TEHCTBUS.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble Jjornyeckue aeiicTBHA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHMUIA);

YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIACCH(HUKAIIMNA, OCHOBAHUS sl 0000IICHNS U CpaBHEHMS,
BBISBJISTH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B pacCMaTpuBaeMbIX (DaKTax, JaHHBIX U HAOIIOJCHUSIX,
OTHOCSIIUXCS K (PU3UYECKUM SIBIICHUSIM;

BBISIBIIATh MIPUYMHHO--CJICJICTBEHHBIE CBSA3U MPU U3YUCHUH (PU3UYECKUX SIBJICHUM U MPOLIECCOB, e1aTh
BBIBOJIBI C UCIOJB30BaHUEM JIEYKTUBHBIX M MHIYKTUBHBIX YMO3aKIIOYECHHM, BBIIBUTATh TUIIOTE3BI O
B3aMMOCBS3SIX (PU3NUECKUX BEIHUUH;

CaMOCTOSITENILHO BhIOMpaTh crocod perieHust ydeOHol (u3nueckoil 3amaun (CpaBHEHHE HECKOJIBKHX
BapUaHTOB peIICHUs, BHIOOp Hamboyiee MOIXOASMIETO C YYETOM CaMOCTOSTEIBHO BBIIEICHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarenbckue 1eiCTBUS:

MCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKII HNHCTPYMEHT MO3HAHNUS;

MIPOBOAMTH IO CAMOCTOSITEJIBHO COCTABIIEHHOMY IUIaHY OIBIT, HECJIOKHBIN (U3NUECKUN SKCIIEPUMEHT,
HEeOOJIBIIIOE HCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,

OLICHMBATh Ha NMPUMEHUMOCTb M JOCTOBEPHOCTh MH(OpMAINIO, MOJYYEHHYIO B XOJ€ HUCCIIEeI0BaHUS
WJIM DKCIIEPUMEHTA;

CaMoCTOSITENIbHO ~ (hopMynupoBaTh 0000IIEHUS M BBIBOABI 10 pe3ysibTaTaM IPOBEAEHHOTO
HaOIIO/IEHUs, OTBITA, UCCIIEOBAHNUS,

MIPOrHO3MPOBATh BO3MOXHOE JajibHEHIIee Pa3BUTHE (PU3NYECKUX IPOLIECCOB, a TAK)XKE BBILABUIATH
MIPEINOIOKEHHS 00 UX PA3BUTHUU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

MPUMEHSITh Pa3JIMYHbIE METOJIbI, HHCTPYMEHTHI U 3alpOoChl MPH MOKWCKEe U 0TOOpe MHOpMAINK WIN
JAHHBIX C Y4ETOM IpeAoKeHHON yueOHo! (hru3nueckoi 3a1auu;

aHAIIM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIIPETUPOBATh UHPOPMAIUIO PA3TUYHBIX BUAOB U (OpPM
MIpe/ICTaBJICHMUS;

CaMOCTOSITENTLHO BBIOMpATh ONTHMANBHYIO (OpMY IMpeacTaBleHus UHPOpMALUKU U UILTIOCTPUPOBATH
peraemMsbie 3a1a91 HECTIOKHBIMU CXEeMaMU, JuarpaMMaMu, WHOU TpaduKoil 1 1X KOMOWHAIUSMU.
KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIC 1eliCTBUA:

B X07ie 00CyXIeHHUsT y4eOHOTo MaTepuala, pe3yabTaToB J1abopaTOPHBIX pabOT M MPOEKTOB 3a/1aBaTh
BOIIPOCHI 110 CYIIECTBY 00CYKJa€MOW TeMbI U BBICKa3bIBaTh UJIEHU, HAIIEJIEHHBIE HA PEIeHHE 3aJauu U
nojep>kaHue O6JIaroKenaTeIbHOCTH OOIICHUS;

COIIOCTABJIATh CBOU CYKJIEHHUS C CYXKJCHUAMHU IPYTUX YYaCTHUKOB JAMAIora, OOHapYKUBaTh Pa3Inyue
U CXOJCTBO MO3MIINIL;

BBIP2XKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

MyOJIMYHO TMPEACTaBIATh PE3YNbTaThl BBIMOJHEHHOTO (U3WYECKOrOo OmbiTa (IKCIIEPUMEHTA,
HCCIe0BaHMs, IPOEKTA);

MOHUMATh M MCMOJb30BaTh MPEUMYILECTBA KOMAaHIHOW M MHIWBHUIYaJbHOM pabOThI MpU pEIICHUU
KOHKpETHOU (hU3MUeCKOil mpoOIeMbl;



INpUHUMAaTh LCJIN COBMECTHOU ACATCIIbBHOCTH, OPTraHU30BbLIBATH I[CI\/JICTBI/IH no eé JOCTUXKECHUIO:
pacmpenensaTh poyi, 0OCYKIaTh MPOIECChl U PE3yIbTaThl COBMECTHOM paboOThI, 00001IaTh MHEHUS
HECKOJBKUX JTIOACH;

BBITNIOJIHATH CBOKO YacTh pabOThI, JOCTUTasi KAUeCTBEHHOTO pe3yibTaTa MO CBOEMY HAINpPABICHUIO U
KOOpAUHHPYA CBOU HCﬁCTBHH C APYTYMMHU WICHAMU KOMAaHbI;

OLICHMBAaTh KAyeCTBO CBOEr0 BKJIaJa B OOIMMNA NPOAYKT IO KPUTEPUSM, CAMOCTOSATEIHHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerHﬂTHBHLIe YHUBEpPCAJIbHBLIC yqeﬁnble JelCTBUA

Camoopranuszaums:

BBISIBJIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOLUX Ul pelleHus] (GU3NIeCKUX
3HAHUM;

OPUEHTUPOBATHCS B PA3IMYHbBIX [TOJIXOAAX MPUHITUSA PELICHNH (MHAUBUyaIbHOE, IPUHATUE PEIICHUS
B IpyMIIe, IPUHITHE PEILICHUHN TPYIIOi);

CaMOCTOSITEJIbHO COCTAaBJIATh AJTOPUTM pelIeHUs (PU3MYECKOM 3aJaud WIM IUIaHA HCCIIEAOBAHMS C
Y4€TOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHpPOBATh IpeajiaraeMble
BAPUAHTHI PELICHU;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLHOHAJILHBIH HHTEJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U IIpeyIaraTh IiaH €€ U3MEHEHNS,

OOBSICHATh MPUYUHBI JOCTHKCHHS (HEJIOCTHIKCHHS) PE3YJIbTAaTOB JIEATENBHOCTH, JaBaTh OICHKY
MPUOOPETEHHOMY OIIBITY;

BHOCHUTbH KOPPEKTHBBI B JI€ATEIBHOCTh (B TOM UYHUCIIE B XOJ] BBIIOJHEHUS (PU3NYECKOTO UCCIIEIOBAaHUS
WM IPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIBLCTB, M3BMEHUBILIUXCS CUTYallMl, YCTAaHOBJIEHHBIX OLINOOK,
BO3HHUKILINX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIBTATA LIEIU U YCIOBUSAM;

CTaBUTb ce0sl Ha MECTO JPYroro 4esloBeKa B X0JI€ CIopa WM IMCKYCCHHM Ha HAYYHYIO TEMY, IOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

MpU3HaBaTh CBOE MpPaBO Ha OLIMOKY MpH pelieHuH (pU3MUecKuX 3ajjad WIM B YTBEPKACHMUSIX Ha
Hay4HbIE TEMBI ¥ TAKOE K€ IIPaBO APYroro.

HNPEIMETHBIE PE3YJIBTATBI

K xoHmy oOyueHuss B 7 KJjacce MpeIMETHbIE pe3yjibTaTbl Ha 0a30BOM YypPOBHE JIOJKHBI
oTpaXkaTb C()OPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHU:
UCIOJIb30BaTh MOHATUA: (U3NYECKHE M XUMHUYECKUE SIBJICHMSI, HAO0/IeHUE, HKCIIEPUMEHT, MOJIENb,
TUIIOTE3a, €IUHMUIBI (U3UYECKUX BEJIWYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSHHUS BEIIEeCTBa
(TBEpmoe, KHUIKOE, Tra3o00pa3HOE), MEXaHHYECKOe JBIDKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
MPSIMOJIMHEIHOE), TPAaeKTOpHUs, paBHOJEHCTBYIOIIAs cuia, Aedopmanus (ympyras, IUlacTUdeckas),
HEBECOMOCTh, COOOIIAIOIINECS COCYIBI;
pasnuyath sBieHUs (Au¢@ys3us, TEMI0BOE ABMKEHHE YacTHIl BEIIECTBA, PAaBHOMEPHOE JBMIKCHHE,
HEPAaBHOMEPHOE [BIKEHUE, MHEpLUs, B3aUMOACHCTBHE TEJ, pPAaBHOBECHE TBEPABIX TEI C
3aKpEMIEHHON OChIO BpallleHUs, NepeJadya JaBJIEHUS TBEPABIMH TelaMH, >KMJIKOCTAMHU U Ta3aMH,
aTMOCc(pepHOE [aBlI€HUE, IUIABAaHUE TeJl, NPEBPALCHUs] MEXaHMYECKOW HEpruM) MO OMHMCAHUI0 UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (QU3NYECKOE SBICHUE;
pacro3HaBaTh MPOSBICHUE HU3YYEHHBIX (U3NYECKUX SIBJICHUH B OKPYKAIOLIEM MHpPE, B TOM YHUCIE
¢busnyeckue SBICHHUS B NPUPOJE: NPUMEPHI JBUXKEHHUS C Pa3IMUHBIMU CKOPOCTSMHU B JKUBOM U
HEXXMBOI mpUpoze, NeiicTBUE CUJIbl TPEHUS B IPUPOJIE U TEXHUKE, BIUSHUE aTMOC(HEPHOTO JaBIICHUS



Ha JKMBOI OpraHu3M, IJlaBaHUE PbIO, pblYaru B TeJe YelOBEeKa, MPU 3TOM MEPEBOJUTH MPAKTHUYECKYIO
3a/1a4y B yueOHYIO, BBIICTSThH CYIIECTBEHHBIE CBOWMCTBA (TIPU3HAKH) (PH3UYECKHUX SBIICHHIA,

OINUCHIBATh HU3yYCHHbIE CBOWCTBA TeNl M (DU3UUECKHUE SBJICHHS, UCHONB3YS (PU3NYECKHE BETUYMHBI
(mMacca, 00bEM, MIOTHOCTH BELIECTBA, BPEMsl, yTh, CKOPOCTb, CPEAHSASA CKOPOCTh, CHJIa YIPYTOCTH,
CHJIa TSDKECTH, BEC Tela, CHJIa TPEHUs, aBieHue (TBEPIOTO Teja, KUAKOCTH, ra3a), BhITAIKUBAIOLIAs
CWJIa, MeXxaHu4deckas paldoTa, MOIIHOCTh, IJI€YO CHJIbI, MOMEHT CHJIbI, KOA(p(OUIUEHT MOJIE3HOTO
NEHCTBUST MEXaHU3MOB, KHMHETHYECKas W TMOTEHIMallbHAs JHEprus), MNpuU OMNHUCAHUU TMPABUIHHO
TPAaKTOBaTh (PU3UUECKUI CMBICI UCIOIB3YEMBIX BEIWYHMH, UX O0003HAYECHHUS U €AUHUIIBI (PU3UIECKUX
BEIMYMH, HAXOIUTh (OPMYJBI, CBA3BIBAIONIME JAaHHYIO (U3NYECKYI0 BEIUYHMHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH IpaUKu U3y4YEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYNH;

XapaKTepu30BaTh CBOWCTBA Teld, (PM3WYECKHE SBICHUS M IMPOIECCHI, UCTIONB3Ys MPABUIIA CIIOKEHUS
cun (BIOJb OMHOW TpsiMOi), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, MPaBWIO PaBHOBECHUS
ppiuara (0J0Ka), «30JI0TO€ MPAaBUJIO» MEXAHUKU, 3aKOH COXpPAHEHHS MEXaHHYECKON SHEpruu, Mpu
3TOM JlaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3allMChIBATh €r0 MATEMAaTUUYECKOE BbIPAKECHHUE;
OOBSCHATH (hU3MUECKUE SBICHUS, MPOIECCHl U CBOICTBA Tell, B TOM YHCJIE€ M B KOHTEKCTE CUTYaluil
[IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh INPUYUHHO--CIEICTBEHHbIE CBSI3U, CTPOUTH
o0BsicHeHHe U3 1—2 JOrMYecKux IIaroB ¢ OMOpoi Ha 1—2 U3y4YEeHHBIX CBOMCTBA PU3NYECKUX SIBICHUM,
(bu3MYeCKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemate pacu€THble 3agaud B 1-2 nelicTBUSA, UCHONB3YS 3aKOHBI U (OPMYIIBI, CBSI3BIBAIOIIHE
¢dbu3nuecKkre BENUWYMHBI: Ha OCHOBE AaHaJM3a YCJIOBHS 3aJadyd 3alUChIBaTh KPaTKOE YCIIOBUE,
MOJICTABIIATh (PU3UYECKUE BEIMYMHBI B (POPMYJBI M TMPOBOAUTH PACUYETHI, HAXOAUTH CIIPABOYHBIE
TaHHBIe, HEOOXOMMBIEe Uil pEeIIeHUs 3a]ad, OICHUBATh PEATMCTHYHOCTH MOMYYCHHOH (HHU3MIeCKO
BEJINYUHBI;

pacrno3HaBaTh Mpo0IeMbl, KOTOPbIE MOKHO PEUIUTh MPHU MOMOIIN (PU3NYECKUX METOJIOB, B OMHCAHUU
WCCIIETIOBAHMS BBIICIATH MPOBEPSIEMOE MPEANONIoKEeHNEe (TUTIOTE3Y), pa3indaTh U HHTEPIPETUPOBAThH
MOJIY4YEHHBIN Pe3yNbTaT, HAXOIUTh OIIUOKH B XOJI€ OTIBITA, IENaTh BBIBOJIBI 110 €T0 pe3yNbTaraM;
MPOBOANUTH OMBITHl 1O HAOMIOAEHUI0 (PU3UYECKUX SBICHUNW WM (U3MUECKUX CBOICTB Tell:
(GbopMynupoBaTh IpOBEpPAEMbIE MPEINOJIOKEHUsI, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO
000py10BaHUs, 3aIIUCHIBATH X0/ OMBITA U (POPMYJIUPOBATH BHIBOJIBI;

BBITIOJIHATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, Macchl Teaa, 00bEMa, CUJIbl U TEMIEPATYPHI €
HCIOJIb30BAaHUEM AHAJIOTOBBIX U LHU(POBBIX MPUOOPOB, 3aMHUCHIBATh MOKa3aHUsI TPUOOPOB C YUETOM
3aJJaHHO} aOCOIOTHOM MOTPEIHOCTH U3MEPEHUH;

MIPOBOAMTDH MCCIEA0BAHNE 3aBUCUMOCTH OJHON (PU3NUECKON BETMYMHBI OT APYTOM C UCHOIb30BaHUEM
MPSIMBIX HU3MEpPEHUl (3aBHCHUMOCTH IYTH PaBHOMEPHO JBIIKYILIETOCsS Tella OT BPEMEHHU JBIKEHUS
TeNa, CWJIbI TPEHHUS CKOJIBXKEHHMS OT Beca Tela, KayecTBa OOpabOTKM TOBEPXHOCTEW Teln U
HE3aBHCUMOCTH CUJIbl TPEHUS OT IUIOIIAIN CONPUKOCHOBEHHS TE€J, CHJIBI YIPYTOCTH OT YAJUHEHUS
MPYXUHBI, BBITAJKHUBAIOIIEN CHIIBI OT 00BEMA MOrpYyKEHHON YacTH Tella U OT MJIOTHOCTH >KUIKOCTH,
e€ He3aBUCHUMOCTH OT IUIOTHOCTH TeJa, OT IITyOHUHBI, HA KOTOPYIO OTPYKEHO TEJIO, YCIOBUHN TJIaBaHUS
TeJ, YCIOBUN paBHOBECHSI pbluara v 0JI0KOB), y4aCTBOBATh B IUTAHUPOBAHUH Y4eOHOTO UCCIIEIOBAHUS,
coOupaTh YCTAaHOBKY U BBINOJHATH W3MEpPEHUs, Clenys MpeAso)KEeHHOMY IUIaHy, (UKCHpPOBATh
pe3yNbTaThl MOJYyYEHHOW 3aBUCHMOCTH (D)M3MUYECKHUX BEIUYMH B BHJAE MNPEUIOKEHHBIX TaOIuI U
rpaduKoB, JeNaTh BHIBOBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

MIPOBOANTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIMYUH (TJIOTHOCTH BEIIECTBA )KUJIKOCTH U TBEPAOTO
Tena, CUja TPEHUs CKOJIbLKEHMS, JaBJICHUE BO3/AyXa, BBITAIKMBAIONIAs CUJA, JEHCTBYIOLIAs Ha
NOrpyXEHHOE B JKUAKOCTH TEJO, KOA(Y(UIIMEHT MOJIE3HOTO JAECHCTBHSI MPOCTHIX MEXAHU3MOB), CIIEIYsI
MPEIIOKEHHOW MHCTPYKIMM: TPU BBIIOJHEHUM W3MEPEHUH coOUpaTh JKCHEPUMEHTAIbHYIO
YCTaHOBKY Y BBIYHCIIATH 3HAYEHUE NCKOMOM BEJIMYNHBIL;

coOJr01aTh MpaBUiia TEXHUKK OE30IaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 00OPYIOBAHHEM;



yKa3blBaTh MPUHIUNBI JCUCTBUS TNPHOOPOB M TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETD,
JMHAMOMETp, COOOLIalONIMecsl COCyAbl, OapoMmeTp, phlyar, MOJABMKHBIA M HEMOJBMKHBIA OJIOK,
HAaKJIOHHAs IIJIOCKOCTB;
XapaKTepu30BaTh MIPUHLUIIBI IEHCTBUS U3YYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOICTB C OMOPOH Ha
X omnucaHus (B TOM YHCIE: MOJUIMIIHUKH, YCTPOMCTBO BOAOIPOBOJA, TMAPABIMYECKHI Ipecc,
MaHOMETp, BBICOTOMEp, IMOPLUIHEBOM HACOC, apEOMETP), UCIIONIb3YS 3HAHHUS O CBOWCTBAX (hPM3MYECKHUX
SIBJICHUN ¥ HEOOXOAUMBbIe (PU3NYECKUE 3aKOHBI U 3AKOHOMEPHOCTH;
NPUBOAUTH TpUMEpPHl (HaXOAUTh HMH(MOPMAIMIO O MpPUMEpPax) MPAKTUYECKOrO HCIIOIb30BaHUS
(bu3nyecKux 3HAHUN B MOBCEAHEBHOM >KM3HM IJis oOecreueHus: 0e30MacHOCTH IMpU OOpaIeHHH C
npubopaMu M TEXHUYECKHMMH YCTPOHMCTBAMH, COXPAHEHMsI 3J0pPOBbSI U COOJIOJEHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY’KaIOLLEN CPELE;
OCYILIECTBISITH OTOOpP HCTOUYHUKOB HHPopManuu B VHTepHETE B COOTBETCTBHM C 3aJaHHBIM
IIOMCKOBBIM 3aIlpOCOM, Ha OCHOBE MMEIOIUXCS 3HAHUW U MyTEM CPABHEHMS PA3JIMYHBIX HCTOUYHUKOB
BBIIETISITH MTH(POPMALIUIO, KOTOPAs SIBJIIETCS IPOTUBOPEUMBOM UM MOXKET OBITh HEJOCTOBEPHOIA;
WCTOJIB30BaTh NIPU BBIMOJIHEHNH YYE€OHBIX 3a/laHUi HAayYHO--TIONYJSPHYIO JINTEPATYpy (HU3NIECKOTO
COJIep’KaHusl, CIpPAaBOYHBIE Marepuaibl, pecypcel cetu VHTepHer, BiageTb npuéMaMu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HHPOPMALMK U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;
co371aBaTh COOCTBEHHBIE KPATKUE MUCHMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE 2—3 MCTOYHHUKOB
uHpopManun (HPU3HUECKOTO COJEp)KAHUS, B TOM 4YHCIE MyOJIMYHO JAelaThb KpaTKHe COOOIICHHS O
pe3yibTaTtax MPOEKTOB WM YU4EOHBIX MCCIEIOBaHMA, IPU 3TOM IPaMOTHO HCIOJIH30BaTh N3YUEHHBIN
MOHSATUMHBIN anmnapar Kypca QU3UKH, COIPOBOXKAATH BBICTYIUICHUE ITpe3eHTalNEl;
IPU BBIIIOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIECIOBAHUN pacIpenessaTh OOsS3aHHOCTH B TPYIIE B
COOTBETCTBUM C IOCTABJIEHHBIMM 3aJa4aMH, CJIEAUTH 32 BBIIOJHEHUEM IUIaHA JEWCTBUMN, aJleKBATHO
OLIEHUBAaTh COOCTBEHHBIH BKJIAJ B JEATEIbHOCTb TPYMIbI, BBICTPaUBaTh KOMMYHHMKATHBHOE
B3alMO/JICIICTBUE, YUNTHIBAsI MHEHUE OKPYKAIOIIHX.

K xonmy oOyuenuss B 8 kJjacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaxkaTh c()OPMHUPOBAHHOCTH y OOYUAIOLIUXCSI YMEHUI:
UCIOJIb30BaTh MOHSATHUS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE J[BM)KEHHE aTOMOB U MOJIEKYII,
arperaTtHble COCTOSIHUSI BELIECTBAa, KPUCTAIMYECKHME W aMop(dHble Teja, HACBIEHHBIH U
HEHaCBILICHHBIN Tap, BIAXXHOCTh BO31yXa, TEMIIEpATypa, BHYTPEHHSSI SHEPTUs, TEIJIOBOM JIBUraTelb,
JJIEMEHTApHbI  JJEKTPUYECKUH 3apsf, JJIEKTPUYECKOE II0Jie, IPOBOJHUKA M  JUAIEKTPUKH,
MOCTOSIHHBIN 3JIEKTPUYECKHUI TOK, MArHUTHOE TOJIE;
pasnuyath SIBIEHHA (TEIUIOBOE pACIIMPEHME M C)KaThe, TEIUIoNepenada, TEIJIOBOE PaBHOBECHE,
CMauvBaHWE, KaNWUISPHbIE SBJIEHUS, WCIApPEHHe, KOHJEHCAlMs, IUIaBJIEeHUE, KPUCTAJLIN3AIMS
(oTBepneBaHME), KHUIEHHE, Terulonepenadya  (TEIJIONPOBOJHOCTb, KOHBEKIMS, H3Iy4yeHUE),
ANIEKTpU3aLUs TeJl, B3aUMOJCHCTBUE 3apsAA0B, NEUCTBUS JIEKTPUUECKOI0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3alMO/JICIICTBME MAarHUTOB, ACMCTBHE MAarHUTHOI'O TOJS HAa MPOBOJHHUK C TOKOM, JIEKTPOMAarHUTHas
MHYKIIMS) [10 ONHMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE
(bu3nyecKoe SIBICHUE;
pacrno3HaBaTh MPOSBICHUE H3YyYEHHBIX (DU3MUECKUX SBJICHUI B OKPYXAIOLUIEM MHUpPE, B TOM YHUCIIE
¢dusnyeckue SBICHHUS B MPHPOJIE: MOBEPXHOCTHOE HATSHKEHHWE M KaNWUIAPHBIE SBICHUS B MPUPOJE,
KpUCTaUIbl B mpupoje, uznydenue CoiiHia, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, oOpa3oBaHue
pochl, TymaHa, WHes, CHera, 5SJEKTpHUYECKHe SBJIEHUS B aTMmocdepe, SJIEKTPUUECTBO >KUBBIX
OpPraHU3MOB, MATHUTHOE T0JI€ 3eMJIH, Ipeiid MOJIF0COB, POJIb MArHUTHOTO MOJIS JUIS KU3HU Ha 3eMIe,
MOJISIPHOE CHSHHE, TPU OSTOM IE€PEBOAMTH MPAKTHUECKYI0 3a7ady B y4eOHYIO, BBIICIATH
CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3NIECKUX SBICHUIA;
OIMCHIBATh M3YYEHHBIC CBOMCTBA TE€N W (PU3UYECKUE SBICHMS, HCIONB3YS (PU3NYECKHE BEIUYMHBI
(Temmeparypa, BHYTPEHHSSI JHEpPrus, KOJIMYECTBO TEIJIOTHI, YJENIbHas TEIUIOEMKOCTb BEIIECTBA,
yaenbHas TEIUIoTa IUJIABJICHUS, yIellbHas TeIyioTa MapooOpa3oBaHMsl, yIeNbHAs TEIIOTa CTOpaHUS



TOIUINBA, KOA((UIMEHT I0JIE3HOT0 JAEHCTBHS TEIJIOBOM MAalMHBI, OTHOCUTENIbHAs BJIAKHOCTh
BO3/yXa, OIEKTPUYECKHH 3apsja, CHia TOKa, OJJIEKTPUYECKOe HampspDKeHHe, CONPOTHUBIICHHE
MIPOBOJIHUKA, YAEIHHOE COIPOTHBIIEHUE BEIECTBA, pa0OTa U MOLIHOCTH 3JEKTPUUYECKOTO TOKA), MPH
ONMCaHUM TPABWIBHO TPAKTOBAaTh (DPU3MUECKHM CMBICI HCHOJIB3YEMbIX BEJIMYMH, OOO3HAYCHHS U
eMHUIIB! (PU3NYECKUX BEJINYMH, HAXOAUTh (POPMYIIbI, CBS3bIBAIOLINE JaHHYIO (PU3NYECKYIO BEIUYHHY
C IPYTUMU BETUYMHAMH, CTPOUTDH TPAPHUKH U3YUEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEIHYHH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHUS U MIPOLECCHI, UCIOJIb3YsI OCHOBHBIE MOJI0KEHUS
MOJICKYJISIPHO--KHHETHYECKOW TEOPUU CTPOCHHUS BEUIECTBA, MPHHLMUI CYNEPHO3ULIUU ToJjei (Ha
Ka4yeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsana, 3akoH Oma Juist ydacTka memnu, 3akoH Jlxoyis—
JleHna, 3aKOH COXpaHEHHs OHHEPruu, IpPU ATOM JaBaTh CIOBECHYI (OPMYIHPOBKY 3aKOHA U
3aIlMCBIBAaTh €M0 MAaTEMAaTUYECKOE BbIPAXKECHUE;

OOBSICHATh (PU3MUECKHE IPOLECChl M CBOWMCTBAa Tel, B TOM UHUCIE€ M B KOHTEKCTE€ CHUTyalui
IIPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BbISABIATh IPUYMHHO-CIEIACTBEHHBIE CBSI3U, CTPOUTh
o0bsicHeHUe U3 |—2 TOTHYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3NYECKUX SBJICHUH,
(U3NIECKNUX 3aKOHOB MJIM 3aKOHOMEPHOCTEHH;

pemath pacy€THbIE 3a7add B 2—3 JIEHCTBHS, HCIOJB3YS 3aKOHBI U (OPMYIBI, CBS3BIBAIOIINE
¢u3nyeckre BeIUMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4M 3alUChIBaTh KPaTKOEe yCIOBUE, BBIABIATD
HE/IOCTAaTOK JAHHBIX JJIS PeLIeHMs 3a/adyM, BHIOMpATh 3aKOHBI U (OPMYJIbl, HEOOXOIuMbIE i €&
pelieHusl, MPOBOJUTH PAcu€Thl M CpPAaBHUBATH IIOJYYCHHOE 3HAUYECHHE (PH3MUECKOW BEITHMYMHBI C
W3BECTHBIMU JIAHHBIMH;

pacro3HaBaTh MpPOOIEMbl, KOTOPHIE MOKHO PEIIUThH MPH IMOMOUIA (PU3UIECKUX METO/OB, HCIIONb3YS
ONMCaHWE WCCIECIOBAaHMS, BBIICIATH IPOBEPSEMOE TPEANONIOKEHUE, OICHUBATh TPABHUIBHOCTH
Hopsiika MPOBEACHUS UCCIIeI0BaHNUs, 1€1aTh BbIBOBI;

MPOBOJIUTH OMBITHI 10 HAOMIONEHUIO (U3WYECKHX SBICHWA WM (U3NYECKHX CBOMCTB Tl
(KanuJUIApHBIE SIBIEHUS, 3aBUCUMOCTh JIaBJIECHUS BO3AyXa OT €ro o0béMma, TeMiepaTypbl, CKOPOCTH
mporecca OCTBHIBAaHMS W HarpeBaHUs NpPU M3JIyYeHUM OT IBeTa M3Jyvaromiel (MOriomaromiei)
MOBEPXHOCTH, CKOPOCTh MUCIAPEHHsI BOJBI OT TEMIIEPATyPHl KUAKOCTH H TUIOMAAN €€ TMOBEPXHOCTH,
QJIEKTPHU3AMA TeT W B3AUMOACWUCTBUE ODIEKTPUYECKHX 3apsiioB, B3aUMOICHWCTBUE TOCTOSHHBIX
MarHuTOB, BU3yaJIH3alllsi MAarHUTHBIX IOJIEH MOCTOSIHHBIX MarHUTOB, JEHCTBHS MarHUTHOTO MOJIS Ha
IIPOBOJIHUK C TOKOM, CBOMCTBA 3JI€KTPOMAarHuTa, CBOMCTBA 3JEKTPOJBUTATENS MOCTOSHHOIO TOKA):
dbopMynHpOBaTE TPOBEpsSEMBbIE TPEANOIIOKEHUS, COOMpaTh YCTAHOBKY W3 TPEAJIOKEHHOTO
000pyI0BaHUs, OIMCHIBATH XOJ] ONBITA U ()OPMYITHPOBATH BHIBOKI;

BBITIOJIHATh TPSMbIE M3MEPEHHS TEeMIepaTypbl, OTHOCHUTEILHOW BIQXKHOCTH BO3AyXa, CHIIBI TOKa,
HANpSDKCHUST C WCIOJIb30BaHUEM aHAJOTOBBIX TPHUOOPOB M JIaTYMKOB (U3NYECKUX BEIIMYHH,
CpaBHUBATh PE3yJIbTATHl U3MEPEHUH C YUETOM 33/1aHHON aOCOIFOTHOM MOTPELTHOCTH;

MIPOBOJIUTH MCCIIEIOBAHNE 3aBHCUMOCTH OJTHOW (PM3MUECKON BETMYMHBI OT APYTOM C UCTIOIH30BAHUEM
OpSIMBbIX H3MEPEHUH (3aBUCHUMOCTb CONPOTUBIICHUS MPOBOJHUKA OT €ro JJIMHBI, IUIOLIaI1
MOTIEPEYHOTO CEUEHHS] M YAETHHOTO CONPOTHBIICHUS BEIIECTBA NMPOBOJHUKA, CHIIBI TOKA, WAYIIETO
yepe3 MPOBOIHUK, OT HANpPsHKEHWS Ha MPOBOJHUKE, WCCICIOBAHAE IOCIEIOBATEIPHOTO |
napajyieIbHOTO COETUHEHUH MPOBOJHHUKOB): IUIAHUPOBATh HCCIEIOBAaHUE, COOMpPATh YCTAaHOBKY M
BBINOJIHATE M3MEPEHMs, CIeAys MPeNokKEHHOMY IUIaHy, (PUKCHpOBATh pe3yabTaTbl IMOJTy4YEHHOU
3aBHCUMOCTH B BHJIE TaOJUI] U TPapHUKOB, ATaTh BEIBOBI 10 pe3yJIbTaTaM UCCIIETOBAHHS,

IPOBOJIUTH KOCBEHHBIE HU3MEpEHUs (U3NUYECKUX BENUYMH (yIenbHas TeIIOEMKOCTh BEIIECTBa,
COIIPOTHBIIEHUE MTPOBOJIHUKA, pab0Ta U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA): MJIAHUPOBATh U3MEPEHUS,
coOMpaTh SKCIEPUMEHTAIbHYI YCTaHOBKY, CleIysd HpPEUIO)KEHHOW HWHCTPYKLUUH, U BBIYUCIATH
3HAa4YCHUE BEJIMUMHBI,

coOJro1aTh MpaBuiia TEXHUKK OE30IaCHOCTH MpHU paboTe ¢ J1abopaToOpHBIM 00OPYIOBAHHEM;
XapaKTepu30BaTh NPUHLUIIBI JEHCTBUS N3YUYCHHBIX IPHOOPOB M TEXHUYECKUX YCTPOHCTB C OMOPOH Ha
UX onucaHus (B TOM YHCIIE: CUCTEMa OTOIUICHHs JIOMOB, TUTPOMETp, MapoBas TypOuHa, aMIepMeTp,



BOJIETMETpP, CUYETUMK OSJIEKTPUYECKOM SHEPruH, 3JIEKTPOOCBETHTENbHbIE NMPHUOOPHI, HArpeBaTebHbIC
AJIEKTPONIPUOOPH! (IPUMEPHI), AIIEKTPUUYECKHE MPEIOXPAHUTENH, JEKTPOMATHUT, 3JIEKTPOIBUTATEIND
MOCTOSIHHOTO TOKA), HMCIONB3ysl 3HAHMS O CBOMCTBaX (DU3MUECKUX SBJICHUH M HEOOXOIUMbIE
¢bu3nyeckre 3aKOHOMEPHOCTH;
pacro3HaBaTh IPOCThIE TEXHUYECKHE YCTPOHCTBA M H3MEPHUTEIbHBIE NPUOOPHI 1O CXEMaM |
CXEMaTHUYHBbIM PUCYHKaM (PKUAKOCTHBIH TEPMOMETP, TEPMOC, ICUXPOMETpP, THI'POMETp, ABHUraTellb
BHYTPEHHEIO CrOPaHHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATb CXEMBbl JJIEKTPUUYECKHX Leneil ¢
MOCJIEA0BATENbHBIM U NapajljIeIbHBIM COEIMHEHHEM 3JIEMEHTOB, pas3jinyasi yCJIOBHbIE O0O3HAYECHUS
3JIEMEHTOB 3JIEKTPUUECKUX LIETEH;
NPUBOAUTH TpUMEpPHl (HAXOAWUTh HMH(OPMAIMIO O MpPUMEPax) MPAKTUYECKOTO HCIOIb30BAHUS
¢u3nUecKux 3HAHWI B MOBCETHEBHOM XHU3HHU s obOecrieueHHst 0€30MacHOCTH MpHU OOpaleHuu ¢
npubopaMM M TEXHHYECKUMH YCTPOHCTBaMH, COXpAaHEHMs 3/10pOBbsi M COOJIOACHUS HOPM
9KOJIOTUYECKOT0 ITOBE/IEHUS B OKPYXKAOLIEH cpele;
OCYLLIECTBIATh MOMCK MHpOpMALUU (PU3UUECKOro cojepxaHus B MIHTepHeTe, Ha OCHOBE MMEIOIIUXCS
3HaHUH W TYTEM CPaBHEHUS JIOTIOJHUTEIBHBIX WCTOYHHKOB BBIIENATH HH(POPMALUIO, KOTOpas
SBJIETCS IPOTUBOPEUMBON MM MOXKET OBITh HEJOCTOBEPHOI;
WCTOJIB30BATh MIPU BBIMOJHEHUH YYEOHBIX 3a/JlaHUi HAyYHO--TIOMYJSPHYIO JINTEPATYpy (PU3NIECKOTO
COJIep’KaHus, CIpPaBOYHBbIE Marepuaibl, pecypcel cetu VHTepHer, BiageTb npuéMaMu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus MH(GOPMAIMK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHBIC NMHCBMEHHBIC M KPAaTKHE YCTHBIE COOOIIeHHWs, 0000mas mHpopManuoo u3
HECKOJIbKUX HCTOYHHMKOB (DU3MYECKOIO COJACpXkaHHUsA, B TOM 4HCJIE IYyOJIMYHO IPEJICTaBIATh
pe3yiabTaThl NPOEKTHON MIIM MCCIEN0BATENbCKON NEeSTEIbHOCTH, NP 3TOM I'PaMOTHO HCIIOJIb30BaTh
M3Y4YEHHBIN MOHATUHHBIN anmnapat Kypca (U3HKH, CONPOBOXK/IaTh BBICTYIUIEHNE IPE3EHTALIUEH;
IPU BBHIOJHEHUH YYE€OHBIX HPOEKTOB M HCCIEIOBaHMNA (U3UYECKUX INPOLECCOB pPACHpPENeNsATh
00513aHHOCTH B TPYIIE B COOTBETCTBUH C ITOCTaBJIEHHBIMH 3a/1a4aMH, CJIEAUTD 3a BHIIIOJIHEHUEM IJIaHA
JeUCTBUI U KOPPEKTHPOBATH €T0, aIeKBATHO OLIEHUBATh COOCTBEHHBIN BKJIA/l B I€ATEIHOCTb TPYIIIIHI,
BBICTPAaNBaTh KOMMYHUKATHBHOE B3aUMOJIEHCTBHE, MIPOSIBIIASA TOTOBHOCTh pa3peniaTb KOH(QIUKTBHI.

K xoHmy oOyueHuss B 9 kJjacce NpeaMETHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaxkaTh c()OPMHUPOBAHHOCTH Y OOyUAIOLIUXCSI YMEHUI:
UCIOJIb30BaTh MOHATHS: CHCTeMa OTcuéra, MaTepuaibHas TOYKa, TPAEKTOPHS, OTHOCHTEIbHOCTH
MEXaHMYECKOTo ABWXEHHUs, nedopMmanus (ymnpyras, IuiacTU4eckas), TpeHHE, LEHTPOCTPEMUTEIbHOE
YCKOpEHHUE, HEBECOMOCTh M MEPEerpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPAOE TENO, LEHTP TKECTH
TBEPJIOTO TeNa, paBHOBECHE, MEXaHMUYECKUE KOJeOaHUs M BOJIHBI, 3BYK, HHPPA3BYK U YIbTPA3BYK,
AJIEKTPOMAarHUTHBIE BOJHBI, LIKajla 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIN30PYKOCTh U JAIbHO30PKOCTb,
CHEeKTPbl HUCIYCKaHHUS U TMOTJoLeHus, anb(da-, Oera- M ramMMma-u3iay4yeHHs, HM30TONbI, sAepHas
JHEPIreTHKA;
pa3nuyath sBJIEHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJIMHEHHOE ABMKEHHE, PAaBHOYCKOPEHHOE
NpSMOJIMHENHOE JBM)KEHHE, CBOOOJHOE MAaJEeHUE Tell, PAaBHOMEPHOE JBHXEHHME IO OKPY)KHOCTH,
B3aMMOJICHCTBHE TeJ, pEaKkTUBHOE [JBH)KEHHE, KojebaTelbHOe JABIKEHHE (3aTyxarolue U
BBIHY/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JIBXKEHHE, OTpa)X€HHE 3BYyKa, MpPSIMOJUHEIHOE
pacrpocTpaHeHHe, OTpPaK€HHE W IPEJIOMIIEHHE CBETa, IOJHOE BHYTPEHHEE OTpPaKEHUE CBETa,
pasnoxeHue O€loro cBera B CHEKTP U CIIOXKEHUE CIEKTPAJbHBIX IIBETOB, JMCIEPCUS CBETA,
€CTECTBEHHAs paJHOAaKTUBHOCTb, BOSHUKHOBEHHE JINHEHYATOTO CIIEKTPa U3JIYy4EHHUs) 110 ONUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (QU3NYECKOE SBICHUE;
pacrio3HaBaTh NPOSBICHUE M3YUEHHBIX (PU3MUECKUX SBICHHNA B OKpY)KaloleM MHpe (B TOM 4HCIe
¢Gu3nyeckue SBIECHUS B NPUPOJE: NMPUIUBBI U OTIMBBI, JBUKEHUE IUIaHeT COJIHEYHOH CHUCTEMBI,
pPEaKTUBHOE [JBH)KEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB J>KMBOTHBIMH, 3EMIIETPSCEHHE,
celficMU4ecKHe BOJIHBI, I[yHAMH, 9XO, I[BETa TeJ, ONTUYECKUE SBJICHUS B IMPHPOJE, OMOIOTHYECKOe
NeWCTBUE BHUAMMOTO, yIbTPAa(pUOJIETOBOTO U  PEHTICHOBCKOTO  M3JIyYeHHH, €CTECTBEHHBIH



palMOAaKTUBHBIM (OH, KOCMHMYECKHE JIy4d, PaJMOAKTHBHOE H3Iy4YE€HUE HPUPOJHBIX MHHEPAJIOB,
JeiCTBUE PAJMOAKTUBHBIX U3TYYE€HUI HAa OPraHU3M YeJIOBEKa), IPU 3TOM MEPEBOJIUTH MPAKTUYECKYIO
3ajauy B yueOHYIO, BBIICTISTH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHUIA;

OIMCHIBATh M3YYEHHBIC CBOMCTBA TE€N W (PU3UYECKUE SBICHHS, HCIONB3YS (PU3NYECKHE BEINYMHBI
(cpenHsisi 1 MTHOBEHHAsi CKOPOCTh TeJa MPH HEPAaBHOMEPHOM JBIDKEHHH, YCKOPEHHUE, MepeMeIIeHHe,
IyTh, YIJIOBas CKOPOCTb, CWJIa TPEHHs, CWJIa YIPYIOCTH, CHJIA TSDKECTH, YCKOPEHHE CBOOOIHOIO
[aJIeHusi, BeC Tela, MMIIYJbC Tela, MMIIYJbC CHJIbl, MeXaHudeckas paboTa U MOIIHOCTS,
MOTEHIMAJbHasE HEPrusl Teja, IMOJHATOTO HaJ MOBEPXHOCTHIO 3E€MJIM, MOTCHUIUAIbHAS JHEPTUs
CKaTOW TPYKUHBI, KUHETUYECKas HHEPTUs, MOJHAs MEXaHWYecKash SHEprus, Mepuoj M YacToTa
Kosie0aHUH, JUIMHA BOJHBI, I'DOMKOCTh 3ByKa M BBICOTA TOHA, CKOpPOCTh CBETa, IIOKa3aTelb
IPEJIOMIIEHUSl Cpelibl), MPU ONUCAHUM NPABWIBHO TPAKTOBATh (PM3UYECKUH CMBICH HCIOJIb3yEeMBbIX
BEIMYMH, 0003HAUCHUS M EIUHHIBI (U3UUYECKUX BEIUYMH, HAXOAUTH (HOPMYJIBI, CBS3bIBAIOIINE
TaHHYI0 (PU3MUYECKYI0 BEIMYMHY C JPYTMMH BEIHYMHAMH, CTPOUTH TpapuKd H3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3WYECKHE SBICHHUS M IPOIECCHI, UCIOIb3Ysl 3aKOH COXpaHECHHS
SHEpPIuH, 3aKOH BCEMHUPHOrO TATOTEHHUS, MPUHLMII CYHNEPHO3ULMU CHJI, NPUHIMII OTHOCUTEILHOCTH
I"anunes, 3akoHbl HpI0TOHA, 3aKOH COXPaHEHMsI UMITYJIbCA, 3aKOHBI OTPAXKEHUS U MPEIOMIICHUS CBETa,
3aKOHBI COXPAHEHMS 3apsIOBOIO M MAacCOBOTO YHCET IPH SACPHBIX PEAaKIUsAX, NMPU STOM JaBaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATH €T0 MaTEMAaTHIECKOE BHIPAKCHHE;

OOBSICHATh (PU3MUECKUE TMPOLECCHl W CBOWCTBA TEJI, B TOM 4YHCIE M B KOHTEKCTE CHUTYaIUi
[IPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATh INPUUYMHHO--CICACTBEHHBIE CBSI3U, CTPOMTH
00bsiICHeHUE U3 2—3 JIOTHUECKUX LIaroB ¢ ONOpoi Ha 2—3 M3y4YEHHBIX CBOMCTBA (PM3NYECKUX SBJICHUH,
(bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemaTh pacuéTHbIe 3a/1a4M (ONHpAOIIMECs] Ha CUCTeMYy U3 2—3 ypaBHEHMM), MCIOJb3ys 3aKOHBI U
(dbopmyIbl, CBS3BIBarOIME (PU3MUYECKUE BEIMYMHBI: HA OCHOBE aHAJM3a YCIIOBHSI 3a7addl 3allMCBhIBATh
KpaTKoe yCJIOBHUE, BBISBIATH HEJOCTAIOIINE MIIM M30BITOYHBIEC TAHHBIE, BRIOUPATh 3aKOHBI U (DOPMYJIHI,
HEOOXO/AUMBIE Ul pelIeHHs], MPOBOAUTh PACUETHI M OLEHMBATH PEATMCTUYHOCTH IOJyYEHHOI'O
3Ha4YeHUs1 PU3NYECKOI BETMUNHBL;

pacro3HaBaTh MpOOJIEMbl, KOTOPbIE MOKHO PEHIMTh MPH MOMOLIM (U3UUYECKUX METO/0B, UCIONb3YS
ONMCaHHME UCCIENIOBaHMs, BBIJICIATh IPOBEPSEMOE MPEANOJIOKEHHE, OLIEHUBATh IPABHIBHOCTD
MOpsi/IKa TIPOBEICHHSI HCCIIEIOBAHUS, JIEaTh BEIBOIBI, HHTEPIPETHPOBATH PE3YIIBTATHI HAOMIOACHUN 1
OTIBITOB;

MIPOBOAMTH OMNBITHI MO HAOMIOEHUIO (PU3MUECKUX SBICHUM MU (GU3NYECKUX CBOMCTB TeJ (M3ydeHUe
BTOPOTO 3akoHa HBIOTOHa, 3aKOHA COXpaHEHWS DHEPTWH, 3aBHUCHMOCTH Iepruojia KoiieOaHui
NPY>KHHHOTO MasiTHUKAa OT MAacChl Ipy3a U KECTKOCTU MPYXKUHBI M HE3aBUCUMOCTh OT aMILIUTY/IbI
MaJIbIX KoJieOaHUil, MpSAMOIMHEHHOEe paclpOCTpaHEHHUE CBETA, pa3iioKeHue Oeoro cBeTa B CIEKTP,
W3ydeHHe CBOWCTB H300paKEHHWS B IUIOCKOM 3€pKaje M CBOHCTB HW300paKeHHs TIpeaMeTa B
coOuparomiel TMH3e, HaOI0IeHHE CIIONIHBIX W JIMHEWYAThIX CIIEKTPOB U3YUYCHHUS): CAMOCTOSTEIIEHO
coOupaTh YCTaHOBKY U3 H30BITOYHOro Habopa 0OOpYAOBaHMS, OMMUCHIBATH XOJA ONbITA U €ro
pe3yabTaThl, GOPMYIUPOBATH BHIBOBI;

IPOBOJUTH TPH HEOOXOAMMOCTH CEpUI0 TPSMBIX HM3MEPEHMH, OIpeness CpeJHee 3HaYeHue
u3MepsieMoil BelnnuuHbl ((POKyCHOE pacCTOssHUE coOOMparolIeil JTMH3bI), 000CHOBBIBATH BHIOOP criocoba
HU3MEPEHHS (M3MEPUTEIHHOTO MPUOopa);

IIPOBOJIUTh HCCIENIOBAaHHE 3aBUCHUMOCTEH (PU3MUECKUX BEJIWYMH C HCIOJB30BAaHUEM HPAMBIX
U3MEpEHUH (3aBUCUMOCTh IYTH OT BPEMEHHM IPU PABHOYCKOPEHHOM JBMKEHMM O€3 HadaabHOMN
CKOpOCTH, TepHoja KoIeOaHWH MaTeMaTHYeCKOro MAasiTHHUKA OT JUIMHBI HUTH, 3aBHUCUMOCTH YTja
OTpaXEHHMsI CBETa OT YyIJa MaJCHUsS W yIJa MpeJoMJIeHHs OT Yyrjia MajaeHHs): IUIaHUPOBATh
UCCIIEIOBAaHUE, CAMOCTOSITENIbHO COOMpaTh YCTAHOBKY, (PUKCHUPOBATh pe3yJbTaThl I0OJy4E€HHON



3aBUCHMOCTH (PM3MYECKUX BEJMYMH B BHJIC TaONHIl M rpadHMKOB, JENaTh BBHIBOABI IO pe3ylbTaTaM
UCCIIC/IOBaHMS;

NPOBOANTH KOCBEHHBIE M3MEPEHUS (PU3MYECKUX BENUYMH (CPEIAHSS CKOPOCTh M YCKOPEHHE Tela TpH
PaBHOYCKOPEHHOM JBHKCHHH, YCKOPEHHUE CBOOOTHOTO MAJCHUS, KECTKOCTD MPYKUHBI, KO3)PHUIHeHT
TPEHUSI CKOJBXEHHUS, MeXaHWdyeckas paboTa W MOUIHOCTh, 4YacTOTa M TMEpHOA KojeOaHWui
MaTeMaTU4ecKoro W TPYXKHHHOTO MAsTHUKOB, OITHYECKas CHJIA COOMpAloIIed  JIMH3HI,
paaMoOaKTHBHBIA (OH): IUIAHUPOBATh HM3MEPEHHs, COOMpATh HSKCIEPHUMEHTAIBHYIO YCTaHOBKY H
BBITIOJIHATh W3MEPEHUs, CIEAys MPeUIOKEHHOW HHCTPYKLMH, BBIYUCISATH 3HAYEHUE BEIMYUHBI U
AHAJIM3UPOBATH MMOJYUYEHHBIE PE3YJILTAThI C YUETOM 3aJaHHOM MMOTPEMIHOCTH U3MEPEHUN;

co0IroIaTh MpaBuiIa TEXHUKHU OE30MACHOCTH MIPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHNEM;
pa3nuyaTh OCHOBHBIC PU3HAKH M3YYEHHBIX (PH3MYECKUX MOJENIEH: MaTepraIbHasi TOUKa, aOCOIIOTHO
TBEPIIOE TENo, TOYEYHBIH MCTOYHUK CBETAa, Jy4, TOHKAas JIMH3a, IUIAHETApHas MOZEIb aroMma,
HYKJIOHHAs1 MOZIEJIb aTOMHOTO S/1pa;

XapaKTepu30BaTh MPUHLIUIIBI JEHCTBUS U3YUYECHHBIX MPHOOPOB M TEXHUYECKUX YCTPOHCTB C ONOPOH Ha
UX ONuCaHus (B TOM 4YHCIE: CHHIOMETP, MaTYMKH IOJIOKEHUS, PACCTOSHHUS U YCKOPEHHUs, PaKeTa,
9XOJIOT, OYKH, HEPHCKOMN, (hoToammapar, ONTHYECKHE CBETOBOABI, CIEKTPOCKOI, AO3UMETp, Kamepa
BunbcoHa), ucmonb3ysi 3HaHHS O CBOWCTBaX (PM3MUYECKHX SIBJICHUH M HEOOXOIMMBIC (H3MUECKUE
3aKOHOMEPHOCTH;

MCTIOJIb30BATh CXEMBI U CXEMaTUYHBIE PUCYHKH M3yYCHHBIX TEXHUYECKUX YCTPOMCTB, H3MEPUTEIBHBIX
npuOOPOB M TEXHOJOTHYECKUX MPOIECCOB MPHU PEHICHUH YYeOHO--TIPAKTUIECKUX 3a/1a4, ONTUYECKHE
CXEMBI JUIsl IOCTPOSHHS N300paKEHHH B IIJIOCKOM 3€pKajie M COOMPArOIIeH JINH3E;

NPUBOANUTH TpUMEpPHl (HAXOAWUTh HH(MOPMAIMIO O MPUMEpPax) MPAKTUYECKOTO HCIIOIb30BAHUS
¢u3nUecKUX 3HAHUM B MOBCETHEBHOM XHU3HM A obOecrieueHHsi 0€30MacHOCTH MpHU OOpalleHHH ¢
npubopaMH W TEXHHYECKUMH YCTPOHCTBAMH, COXpAaHEHHS 3/I0pOBbsi M COOJIOACHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIIEH cpeie;

OCYIIECTBIISATh TOUCK WHpOpManuu (HU3NIECKOTO cojepkaHus B VHTepHETe, CaMOCTOSATEIBHO
dbopMynHpys TOHMCKOBBIA 3allpoC, HAXOAWTh IYTH ONPEACTCHHUS JIOCTOBEPHOCTH MOIYyICHHOM
nH(pOpMaLUU Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JIONIOJTHUTEIbHBIX UICTOUHUKOB;

WCTIOJIB30BATh MIPU BBHIMIOJIHEHUH YYE€OHBIX 3a/laHU HAayYHO--TIOMYJSIPHYIO JINTEPATYPy (HU3NIECKOTO
COZiepKaHus, CIpaBOYHBIE MaTepuaibl, pecypchl cetu MHTepHeT, BiageTb MNpHEMaMHU
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus HHPOPMAIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE M YCTHBIE COOOIEHHUSI HA OCHOBE MH(OpPMAIMK U3 HECKOJIBKUX
WCTOYHHUKOB (DU3WYECKOTO COJCpIKAHUS, IYOJUYHO TPEJACTABIATH PE3YJIbTaThl TPOSKTHON WU
HCCIIEA0BATENBCKON JIEATEIbHOCTH, NMPU 3TOM TI'PAMOTHO HCHOJIB30BaTh HM3YYECHHBIM ITOHATUHHBIN
ammapatr M3y4aeMmoro pasaena (QHU3WKH M CONPOBOKAATH BBICTYIUICHHWE TIpe3eHTanuell ¢ yd4érom
0CcOOEHHOCTEH ayTUTOPUN CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC

Kosau4yecTBO yacon

Ne HaumeHoBaHue pa3ieioB U TeM IpakTnuec JIEKTPOHHbIE (LUPPOBDHIE)
Konrpoabn
n/n NporpaMMbl Bceero Kue o0pa3oBaTelibHbIE Pecypchl
ble padoThl
padoThI
Paznen 1. ®u3nka U e€ poJib B IO3HAHUHU OKPYKAI0LIEr0 MUpa
1.1 ®dusuka - HayKa 0 IPUPOIE 2 Eubmzorexa IOK
: YyKa 0 pHPOA https://m.eds00.ru/7f416194
bubauoreka [JOK
1.2 PU3HICCKHC BEIHTHHEI 2 . https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIM METO/I ITO3HAHMS 2 1 Eubmzorexa IOK
' ya A https://m.edso00.ru/7f416194
Wroro mo pazueny 6
Paznen 2. [lepBoHayalibHbIe CBEeIEeHUSI 0 CTPOEHUH BellecTBA
2.1 Crpoenue BeniecTBa 1 Bubmorexa LIOK
' https://m.edso00.ru/7f416194
29 JIBrmKeHNE U B3aUMOACHCTBHE YaCTHIT 2 1 bubaunoreka [IOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSHHSI BEIIECTBA 2 Bubmorexa LIOK
' https://m.edso00.ru/7f416194
Uroro mo pazneny 5
Paznen 3. /IBu:keHNe H B3aUMO/IelicTBHE TeJl
bubnuoreka [IOK
31 Mexarurieckoe ABroKeHUE 3 https://m.eds00.ru/7f416194
bubnuoreka [TOK
8.2 Muepups, macca, IIoTHOCT: 4 1 https://m.eds00.ru/7f416194
bubnuoreka [JOK
3.3 Crna. Braet cnn 14 1 2 https://m.edso00.ru/7f416194
Uroro no pazneny 21
Pa3nes 4. JlaBjienue TBEPABIX TeJl, )KHIKOCTEH H ra3oB
41 | modpmmmm e, saacr 3 BuGmuorexa LIOK
' ’ https://m.edso00.ru/7f416194
razaMu
bubnuoreka [IOK
4.2 HaBeHHe KuAKOCTH 5 https://m.edso0.ru/7f416194
bubnuoreka [IOK
4.3 ATmochepHOS aBieHpe 6 https://m.eds00.ru/7f416194
44 JelicTBHE KUAKOCTU U Ta3a HA 7 1 3 Bubmoteka IJOK
' MOrpyXEHHOE B HAX TEIO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pazpen 5. Pabora 1 MOIIHOCTh. JHEpPrus
bubnuoreka [JOK
51 PaGora u mommocTs 3 1 https://m.edso00.ru/7f416194
bubnuoreka [IOK
5.2 Hpoctsie Mexanmu3mb! 5 1 https://m.edso00.ru/7f416194
bubnuoreka [JOK
53 Mexanutecias sHeprus 4 ! 1 https://m.edsoo.ru/7f416194
Uroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 3 12

MMPOI'PAMME
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8 KIIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u K 0 (undposbie)
n/m  TeM NPOorpamMmbl Bcero O;Tpo.m)m,le p ;KT"%CK"e o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI

Pa3pen 1. TenioBble siBJIeHUSA
11 CrtpoeHue u CBOICTBa 7 bubnmoreka [JOK

' BCIIICCTBA https://m.edsoo.ru/7f4181ce

bubmuoreka [JOK

1.2 Tennossic npouccce! 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no pazueny 28
Pa3znea 2. DiiekTpuyecKkrue 1 MArHUTHbBIE SIBJIEHUS
21 | Saprmemmeremmn. 7 ,  BuGmorexalIOK

' P N https://m.edsoo.ru/7f4181ce

B3aMMO/ICHCTBHE

29 [TocTosTHHBIN 37IEKTPUYECKHI 20 1 7 bubnnoreka [JOK

' TOK https://m.edsoo.ru/7f4181ce

bubmuorexa [JOK

2.3 | MaremTHEIS ABICHIA 6 1 1.5 https://m.edsoo.ru/7f4181ce
24 DneKTpoOMarHuTHas 4 bubnnoreka [JOK

' WHIYKIUS https://m.edsoo.ru/7f4181ce
Wtoro no pazneny 37
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68 3 145

I10 ITPOT'PAMME
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9 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jieioB U (undposbie)
n/m  TeM NPOorpamMmbl Bcero Kontponnubie  Ipakruieckue odpa3oBaTe/bHbIE
padoThI padoThI pecype
Pa3zpen 1. Mexannueckue siBJIeHUS
11 Mexanndeckoe JBHKEHUE U 10 1 bubmuoreka [JOK
CIOCOOBI €Tr0 OMHCAHUS https://m.edsoo.ru/7f41a4a6
1.2  BzaummojelicTBHE TEl 20 1 3 E:fgf;;;f;%gﬁﬁ f41a4a6
1.3 | 3akoHBI cCOXpaHEHUs 10 3 Eggﬁggﬁgﬁﬁ f41a436
Wroro mo paszneny 40
Pa3jnen 2. Mexanuveckne KoJie0aHUsl U BOJHbBI
bubmmoreka [JOK
2.1  MexaHnudeckue KojacOaHus 7 3 https://m.e dsogru 17£41a446
2.2  MexaHn4YeCcKre BOJIHBI. 3BYK 8 1 3 Eggs?ﬁr?]?gj(s%grou%f 112436
Wroro no pazueny 15
Pa3nes 3. DjieKTPOMAarHUTHOE TMOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
DNeKTPOMarHuTHOE TMOJIE U 6 2 bubnnoreka [JOK
3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pasnen 4. CBeToBbIE SIBJIEHUA
41 3aKOHbI PacIpPOCTPAHEHUS 6 2 bub6nuorexa [IOK
cBeTa https://m.edsoo.ru/7f41a4a6
492 JIMH3BI U ONITUYECKHUE 6 3 bu6mmoreka [IOK
PUOOPHI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenne Gemoro ceera B 3 2 bubmuoreka [JOK
CIIEKTD https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paznen 5. KBaHToBbI€ sIBJI€HUS
51 Hcnyckanue u noriaouieHue 4 1 bubmuorexa [IOK
CBETA aTOMOM https://m.edsoo.ru/7f41a4a6
5.2  CrpoeHme aTOMHOTO sijipa 6 1 Egg?ﬁ;ﬁﬁ)gﬁ}% 112436
53 | lnepusic peaxim 7 L L poimedsoosurtatatas
Uroro no pazgeny 17
Pasnen 6. IloBTOpuTE1bHO-00001IAI01IHIT MOAY/Ib
o |pomopemenchotmeme 1 s ;B LK
7-9 Kiace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBILIEE KOJIMYECTBO YACOB 102 3 97

I10 ITPOTPAMME



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

IMOYPOYHOE INTAHUPOBAHUE 7 KJIACC
KoanuecTBo yacoB Jlara DIeKTPOHHBIE
T
Ne Tema ypoka Kourpox  Ilpaktn H3YYeHH unppoBbie
n/m Bcero bHBIE yeckue 00pazoBaTebHbIe
pabdorsl  padoTHI pecypcbl
1 ®du3uka — Hayka O PUpOJE. 1
SBneHUs IPUPOIBI
2 dusznyecKue SABICHUS 1
3 dusnuecKue BEIMYUHBI U UX 1
U3MEPEHUE
Ypoxk-uccienoanue "M3mepenue
4 TEMIIEPATYPHI PU TTOMOIIIH 1 1
KUIKOCTHOTO TEPMOMETpa U
JaT4nuKa TeMIeparypbl”
MeTopl HAYYHOT'O TTO3HAHUSL.
5 OHI/ICSHI/IG (f)fljanecxﬂx SIBJICHHH C 1 buGmiorexa LIOK
. https://m.edsoo.ru/ff09f72a
ITOMOIIIBIO MOJIEIICH
VYpok-uccnenosanue "[IpoBepka
THUIIOTE3bI: JAJILHOCTH MOJIETA
6 apuka, mymeHHOro 1 1
TOPU30HTAIBLHO, TEM OOJIBIIIE, YEM
00JIbIIIe BBICOTA TTyCKa"
Crpocenue BemecTBa. OIBITHI,
7 ;Ea%nsafo III/IIC HUCKPETHOE 1 bubmmorexa LOK
A HIHE JICKP https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
8 JIBv>KeHre YacTHI] BEIIECTBA 1 bubmnorexa LIOK
t et https://m.edsoo.ru/ff0a013e
VYpok-nuccnenosanue «ONbITHI IO
9 HaOJIIOJICHUIO TEIJIOBOTO 1 1
pacIIipeHus Ta30B»
10  ArperaTHbie COCTOSTHUS BEIIECTBA 1
Oco0eHHOCTH arperaTHbIxX
cocTosiHu# BoJbl. O600IIEeHHE 10 bu6morexa [IOK
11 1 _
pazaeny «llepBoHadyasibHBIE https://m.edsoo.ru/ff0a0378
CBEICHHS O CTPOCHUHU BEUIECTBA»
MexaHn4ecKoe IBHKCHUE.
12  PaBHOMepHOE I/IIII—IC aBHOMEPHOEC 1 Eubmiorexa LIOK
p p p https://m.edsoo.ru/ff0a05c6
JBIKEHUE
bubmuoreka [JOK
13 Cropocts. Exuruue! cropoctu 1 https://m.edsoo.ru/ff0a079c
14  Pacuer myTH U BpEMEHU ABUKECHUS 1 bubmiorexa LIOK
y P https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa 1 bubnnoreka [JOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
[InoTHOCTH BemecTBa. Pacuer
16  maccel u 061:.6;1113. TeJa 10 ero 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a0fee
TJIOTHOCTH
Jlaboparopnas pabota
17 «Omnpenenenue MIOTHOCTU 1 1

TBEPJIOTO TETA»



https://m.edsoo.ru/ff09f72a
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Pemmenue 3agay no teme

bu6mmoreka [IOK

18 "ITnoTHOCTE BemecTna" https://m.edsoo.ru/ff0al23c
Cuna Kak XapakTepucTHKa
19  B3ammopeiicTBus ten. Cuia
ynpyroctu. 3akoH I'yka
Jlabopartopnast padota «13yuenue
20 3aBUCHMOCTH PACTSKCHHUS
(medopmanum) py>KUHBI OT
MPUJIOKEHHOMN CHJIIBI»
21 | SIBnenwue tarorenus. Cuna TSKECTH
CBS3b MEXKIY CHJIOH TSKECTU U
22 | Maccoi TenzallyBec tena. Pemmenue Bubmorexa HOK
T ’ " https://m.edsoo.ru/ff0al778
3aga4 1o teMe "Cuia TsKeCcTh
Cuia TsKeCcTH Ha Ux
23 | mwra”erax qDI/I3I/I‘I€f([:l:I)<}II/11; bubmiorexa HOK
) https://m.edsoo.ru/ff0al1502
XapPaKTEPUCTUKHU TIJIAHET
bubmuoreka [JOK
24 | Msuepenne cun. [lunamomerp https://m.edsoo.ru/ff0al8cc
bubmuoreka [JOK
25 | Bec Tena. HepecomocTs https://m.edsoo.ru/ff0al778
CrnoxxeHue ABYyX CHUIL,
26 | wam aBneHI-II[LIz](XHO OJTHOHU IIPSIMOH Bubmmorexa LIOK
papJe p ' https://m.edsoo.ru/ff0ala70
PaBHogeiicTByIOIas CHIl
97 Pemenue 3amau mo teme
"PaBHonelicTByromas cr"
Cuna TpeHus u e€ BuIbl. TpeHue B bu6mmoreka [JOK
28 _
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabora «3yueHue
3aBUCUMOCTH CUJIBI TPDEHUS
29 | CKOIBXKEHUS OT CI/IJ'IBIp IABJICHUS U bubsmoreka [IOK
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOITIXCS
ITOBEPXHOCTEWN»
30 Pemienue 3amau Ha onpeneneHue
PaBHOJICMCTBYIOIIEH CUIIbI
Pemienue 3agaud mo remam: «Bec
31 TeT, «["paduueckoe bubnmnoreka [JOK
n3o0paxeHue cumy, «CHib, https://m.edsoo.ru/ff0alde0
«PaBHOZIEMCTBYIOIIAS CUIT»
KonTponbhas pabota no remam:
«MexaHH4YECKOE IBHKEHHUEY,
32  «Macca, IIIOTHOCTBY, «Bec Temay,
«['pacduueckoe n3o0pakeHne CUI»,
«Cuibl»
Hanenue. CriocoObl yMEHBIIICHUS bubnmoreka [JOK
33 _
W YBEJIUYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
aBJIeHHE ra3a. 3aBUCUMOCTD
34 ILa]z.neHI/I;I rasa or ooréma Bubmiorexa HOK
a ’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATYPhI
Ilepenaua naBneHusT TBEPILIMHA
35 TeJ'II;I\fI/I mﬁ KOCTSIMH U EaHSaMI/I Bubmiorexa HOK
> KU ) https://m.edsoo.ru/ff0a25b0
3akon ITackans
36  JlaBieHue B )KMAKOCTH M rase, bu6mmoreka [{OK



https://m.edsoo.ru/ff0a123c
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https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
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https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

BBI3BAHHOC ,IIGfICTBPIQM CHJIBIL
TAXCCTHU

https://m.edsoo.ru/ff0a2718

Pemenne 3agau mo teme «JlaBnenue

37 | B KHMJIKOCTHU U Tra3e. 3aKOH bubmmorexa LIOK
A ' https://m.edsoo.ru/ff0a2826
[Tackansa»
bu6mmoreka [JOK

38 | Coobmarompuecs cocy ! https://m.edsoo.ru/ff0a2970

39 | I'mapaBnuueckwii mpecc buGmiorexa LIOK

https://m.edsoo.ru/ff0a3136

40 Manowmetpsl. [TopuiHeBoii
YKUJIKOCTHBIN HACOC

a1 Atmochepa 3eMiu 1 IPUIHHBI €€ bubnuoreka [IOK
CYIIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Boznyxa. AtmocdepHoe bubmmoreka [JOK
JIABJICHUE https://m.edsoo.ru/ff0a2b5a

43 N3mepenue atMochepHOTro bubmmoreka [JOK
nasnenus. OneiT Toppuuenu https://m.edsoo.ru/ff0a2da8
3

44 :JI/II&S,IP{III:I/[; ((:)TTBB?E?OOT(;?ZI;HOFOOBHeM Enbmorexa LTOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOpsT
bapomerp-anepounn. AtmocdepHoe bubmmorexa LIOK

45 :

JIABJICHUE HA Pa3JIMYHbIX BHICOTaX https://m.edsoo.ru/ff0a2fc4
Pemrenue 3agau mo reme "
46 "
ATtMochepHoe 1aBiieHHE
yr |t e v BiGmores 10K
py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaGopartopHnas pabota

48 «OmnpeneneHue BhITAIKUBAIOIIEH bu6mmoreka [JOK
CHUJIbI, ICVCTBYIOILIEH HA TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUIKOCTb)

Jlaboparopnast pabota 1o Teme
«HccnenoBanue 3aBUCHUMOCTH Beca
49  Tema B Bﬂoz[e ot 00Béma bubmmorexa LOK
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUAKOCTh 4aCTH
Tema»
bu6mmorexa [IOK

50 | Mnasanme Tex https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota
"KoHncTpynpoBaHue apeoMeTpa Win

51  KOHCTpyMpOBaHHE JOAKHU U
OIpeJieIIeHrE €€
Ipy30M0bEMHOCTH"

Pemenwne 3ana4 mo Temam:

59 «IlitaBanue cynos. bubnmoreka [JOK
BosnyxorutaBanue», «/laBineHue https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, KUAKOCTEH U ra30B»

KontposbHas pabota mo teme
53  «/laBnenue TBepIBIX TET,
JKUIKOCTEN U ra3oBy
54  Mexanuueckasi pabota bubmiorexa LHOK

https://m.edsoo.ru/ff0a3f82
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55

Montgocts. EquHUIEI MOIITHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3f82

56

Ypoxk-uccienopanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOH IIPH
noabéMe 1o Jjectauie"”

57

58

[IpocTeie Mexanu3mbl. Poryar.
PaBHOBecue cun Ha peiuare

Prruaru B TexHuke, OBITY U
npupoje. JlaboparopHas pabora
«HccnenoBanue ycioBHit
PaBHOBECHSI pblyara

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a478e

59

60

61

Pemrenue 3agad mo teMe «Y CI0BUA
paBHOBECHUSI pblUara

Koaddurment nosnesnoro necTpust
Mexanusma. Jlaboparopnas pabora
«3mepenue KII/ nakinoHHOM
TJIOCKOCTH

Pemenue 3aga4d no teme "Pabora,
MotHocTh, KITI"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4c48

62

MexaHuueckas OHCPI'HUs.
Kunernueckas n NOTCHIMaJIbHaA
OHCPI'usa

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

63

64

3aKOH COXpaHECHHSI MEXaHUYECKON
SHEPTUH

YPOK-3KCIIEPUMEHT MO TEME
"DKCIEpUMEHTAIBHOE OIPEEICHHE
W3MEHEHUS KUHETUYECKON 1
MOTEHIMATBHON SHEPTUU NPU
CKaThIBAaHUHM TEJIAa MO0 HAKIIOHHON
MJIOCKOCTH"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4360

65

KonTponbnas pabora no teme
«PaboTa 1 MOLTHOCTh. DHEPTUs»

66

PesepBHylit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MexaHndecKkoe
nBIOKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHbIit ypok. Paborta c
TekcTaMu 110 Teme "JlaBienue
TBEPJBIX TEJ, )KUJIKOCTEN U ra3oB"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHbIit ypok. Pabora c
TekctaMu 1o Teme "Pabora.
MoutHocTs. DHeprus”

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

12
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8 KIIACC

KoanuecTBo yacoB DIeKTPOHHBIE
N rena ypoxa Konrpon IIpakrm [ara uuppossie
n/n Bcero bHBIE yeckue W3yYeHUs oOpa3oBaTesibHbIE
pabdoTbl  padoThI pecypcbl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KHUHETUYECKOU 1 bubnmoreka [JOK
TEOPUHU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MTOITBEPIKICHUS
2 | Macca u pa3Mep aTOMOB M MOJIEKYT 1
Mogaenu TBEpIOro, )KUAKOTO U
3 ra3(I)[06pa3HoI1)"i[) COCTOHEPH?I 1 Eubmaoreka LJOK
https://m.edsoo.ru/ff0a540e
BEIICCTBA
OOBbsicHeHHEe CBOWCTB TBEPOTO,
KHUJKOTO U ra3000pa3HOro
4 coCTOSIHMH BElIECTBA HA OCHOBE 1
MOJIOKEHUN MOJIEKYJISPHO-
KUHETUYECKON TEOPUH
5 Kpucramnmaeckue u amophHbIe 1 bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe pacuiMpeHue U cxaTue 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TeMIiepaTyphbl
8 €O CKOpPOCTHIO TETIOBOTO 1
JIBUKSHHSI YACTHII
9 Buytpennss sueprusi. CriocoObt 1 bubnunoreka [JOK
W3MEHEHUSI BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
bu6mmoreka [IOK
10| Bupwt Tenonepepatm . https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHuus
"[IpakTHUecKOe UCTIOIB30BAHUE
11 Teé)HOBLIX CBOMCTB BEIIECTB U 1 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0a65c0
MaTepUajIoB B IEJISAX
sHeprocoepexeHus"
12 KonuuecTBo TemnoTsl. Y aenbHas 1 bubnmoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
aBHEHUE TEIJIOBOrO OasiaHca.
13 ¥£HJ‘IO§6MZH6H T§n§01(3)06e ) 1 bubmmorexa LOK
https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopatopHas pabota
14 "HccnenoBanue sIBJICHUS 1 1 bubmuoreka [JOK
TEII000MEHa NpU CMEUTMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y TOpsiYeit BOABI"
Pacuer konmuecTBa TEMIOTHI,
15 HE0OXOIUMOTO JJIsl HATPEBAHUS 1
TeJa U BBIIETSIEMOr0 UM MPHU
OXJIKICHUH
16 Jlaboparopnas pabota 1 1 bubnnoreka [JOK

"OnpeneneHue yaeabHOM

https://m.edsoo.ru/ff0a6bb0
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TEIJIOEMKOCTH BeliecTna"

17

DHeprus TomMBa. Y ieiabHas
TEIUIOTA CrOPaHus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7b5a

18

IInaBnenue n OTBCPACBAHUC
KpUCTATNIMYCCKUX TCII. Y aenbHas
TCILIOTAa IIJIaBJICHUA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a71d2

19

20

Jlaboparopnas pabora
"OnpeneneHue yaelbHON TEMI0ThI
IUIaBJIEHU JIbaa"

[TapooOpa3zoBaHue 1 KOHJCHCAIIHS.
Ucnapenue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a72fe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a740c

21

Kunenune. Y aensHas Temiora
napooOpa3oBaHUs M KOHJICHCAITHH.
3aBUCUMOCTh TEMIIEPATYPhI
KHIICHUS OT aTMOC(EPHOTO
JIaBIICHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0a786¢

22

23

BrnaxnocTs Bo3ayXa.
Jlaboparopuas pabora
"OnpeneneHne OTHOCUTENbHOM
BJIQ)KHOCTH Bo3ayXxa"

Pemenue 3ampayd Ha onpeneneHue
BJIAKHOCTH BO3/1yXa

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

24

25

26

[Ipunuumb paboOTHI TEMIOBBIX
nsurarened. [lapoBas TypOuHa.
JIBuraresb BHyTPEHHETO CrOPaHUs

KII/ TermoBoro aBuraress.
TennoBsle ABUraTeNn U 3alIuTa
OKpYKArOLIEH Cpe/Ibl

3aKOH COXpaHEHMSI U MTPEBPALLICHUS
SHEPrUH B TEILIOBBIX MPOLIECCAX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

27

28

29

30

31

[ToaroroBka Kk KOHTPOJIBHOM paboTe
o TeMe "TennoBnie ABJICHUS.
N3meHneHune arperaTHbIX COCTOSIHUI
Bemecrna"

KonTponbhas pabora no teme
"TensoBele ABiIeHus. M3Menenne
arperatHbIX COCTOSIHUM BemecTna'

DnekTpusanus Tei. J[Ba poaa
AIEKTPUICCKUX 3aPSI0B
Ypoxk-uccienoBanue
"DnexkTpu3anus Tea UHAYKIUEH 1
IIPU CONIPUKOCHOBEHUH "
B3anmMopeiicTBre 3apsyKeHHBIX TEIl.
3akoH Kynona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

bubmuoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTPUUECKOE MOJIE.
HanpsikeHHOCTD 31eKTPUYECKOTo
nosist. [IpuHnmn cynepnosunuu
AJIEKTPUYECKUX MOJIEH

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenn >nekTpruuecKux 3apsiioB.
OnemeHTapHbli 3apsaa. CTpoeHue
aToma

34

[TpoBOTHHUKHN U AUDIICKTPUKH.

bu6mmoreka [{OK
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3aKOH COXpaHEHMsI IJIEKTPUUECKOTO
3apsia

https://m.edsoo.ru/ff0a8ef6

Pemenue 3aga4 Ha npyuMEHEHNE

bubmuoreka [JOK

35 CBOWCTB AJIEKTPUUYECKUX 3aPs/I0B https://m.edsoo.ru/ff0a90cc
DIEKTPUYSCKUN TOK, YCIOBHS €0
36 ¢ echOBaHI/I}I I/ICTg"IHI/IKI/I Bubmzorexa LIOK
ym . https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37  JleHcTBUS 3NMEKTPUIECKOTO TOKA bubmnorexa LIOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue
38  aneKTpUYecKOro mois Ha 1
MPOBOJHUKHU U JUAIEKTPUKHU"
39 DNEeKTPpUYECKUM TOK B METaJLJIax, bubnnoreka [JOK
SJKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas menb U eé
COCTaBHBIE YACTH
Cuiia Toka. JJaboparopHas padoTa
41 | "H3mepeHue u eI; J'II/Ip OBaII-:I/Ie 0.5 Bubmzorexa LIOK
PEHUC 1 pery tup ' https://m.eds00.ru/ff0asbdé
CHJIBI TOKA
DNEKTPUUECKOE HATIPSKEHHE.
Bonbsr™merp. JIaboparopnas pabota bubnmoreka [JOK
42 0.5 _
N3mMepenue u peryampoBaHue https://m.edsoo.ru/ff0a9e14
HanpsHKeHus "
ConpoTuBIEHNE IPOBOIHHUKA.
43 | Y GJI;I)Hoe COII OTIEBne}II[He bubmzorexa LIOK
A p https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlaGopatopHas pabota
"3aBHCUMOCTE DJIEKTPUUECKOTO
44 | COpOTHUBIIEHUS II OIfOJIHI/IKa OT €r0 1 bubsmorexa [IOK
p p https://m.edsoo.ru/ff0aa738
JUTWHBI, TJIOMIAIH MTOTIEPEYHOTO
ceueHus u marepuana”
3aBHCHMOCTH CHIIBI TOKA OT
45 | wmanpspxenud. 3akod Oma mist bubmiorexa HOK
P ' https://m.edsoo.ru/ff0aad4a
y4acTKa 1enu
Jlaboparopnas pabota
"MccnemoBaHue 3aBUCUMOCTH CHITBI
46 | Toka I/II[ €ro yepes pe3nucTop, oT 1 Bubmzorexa LIOK
» HAYIH pes p P https://m.edsoo.ru/ff0aa04e
COIMPOTUBIICHUS PE3UCTOPA U
HanpsHKEHUs Ha pe3ucrope”
ITocnemoBaTenprHOE B
47  mapaienbHOe COCTUHEHUS
MTPOBOTHUKOB
Jlaboparopnast pabota "IIpoBepka
IIpaBWJIa CJI0KEHUSI HAIIPSDKEHNUI bubmuorexa [IOK
48 1 _
MPH TTOCIIEIOBATETBHOM https://m.edsoo.ru/ff0aaas8
COEIMHEHHH JIBYX PE3UCTOPOB"
JlaGopatopnas pabora "IIpoBepka
IIpaBUJjIa JJIs CUJIbI TOKA IIPU bubnuoreka [IOK
49 1 :
MapasieIbHOM COECUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
50 Pemenue 3ana4 Ha npuMeHeHUE bubnnoreka [JOK

3akoHa Oma 11l pa3IuyHOTO

https://m.edsoo.ru/ff0aaf8a
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COCAUHCHUS IMPOBOAHUKOB

51

52

53

54

55

56

Pabora u momtHOCTH
AJIEKTPUYECKOTO TOKA. 3aKOH
JIxoynsa-Jlenna

Jlaboparopnas pabota
"OnpeneneHue paboThl U
MOIIHOCTH 3JEKTPUYECKOTO TOKa"

DneKTpuuecKue Henu u
NOTPEOUTENH IIEKTPUIECKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIIEKTPUUYECKUE 3apsiibl.
3apspKeHHBIC Tea U UX
B3auMoaercTBUA. I10CTOSIHHBIN
AIEKTPUICCKUN TOK"

KonTponbnas pabora no teme
"DIIeKTpUUECKUE 3apsibl.
3apspKeHHBIC Tea U UX
B3auMoaercTBU. I10CTOSIHHBIN
ANEKTpUYECKUI TOK"

[TocTosTHHBIE MAarHUTBI, UX
B3aMMOJECHCTBUE

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab124

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab3e0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab660

bubmuoreka [JOK
https://m.edsoo.ru/ff0abd2c

bubmuorexa [JOK
https://m.edsoo.ru/ff0abea8

57

58

VYpok-uccnenosanue "M3yuenue
I10JI€H IMOCTOSIHHBIX MAarHUTOB"

MarnuTtHoe 1ojsie. MaruuTHOe 1oJie
3eMJI1 U ero 3Ha4YeHue ISl sKU3HU
Ha 3eMiie

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac3d0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

59

OmneIT Opcrena. MarHuTHoe mosie
3JIEKTPUYECKOTr0 TOKa MarautHoe
0JI€ KaTYIIKH C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

60

61

62

[IpuMeHeHne >eKTPOMarHiToB B
TexHuke. JJaboparopnas pabora
"N3yueHue neicTBUSI MATrHUTHOTO
II0JIs1 Ha MIPOBOJAHUK C TOKOM"

DNEeKTPOABHUTaTENb MOCTOSTHHOTO
Toka. Mcnonb3oBanue
ANIEKTPOIBUTATENEH B TEXHUIECKHIX
YCTPOMCTBAX U HA TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHCcTpynpoBaHue 1 U3y4eHHE
paboTHI AJIEKTpOABUTATENS "
OmnsiTel @apanes. 3akoH
3JIEKTPOMArHUTHON MHIYKIINH.
[IpaBuio Jlenna

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OnexTrporeneparop. CriocoOsr
MOJTYYEHHUS IIEKTPUUECKONH
SHEPruy. DJIEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEpPIruu

64

[ToaroroBka Kk KOHTPOILHOM paboTe
1o TeMe "DIIeKTpUYECKue u
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MArHUTHBIE SIBJIeHUS"

65

66

67

Konrponsnas padora no reme
"DNeKTpuYeCcKrue U MarHUTHBIE
siBJIeHUS"

PesepBHblit ypok. Pabora c
TekcTamMH 110 TeMe " TermnoBeie
SBJIEHUS"

PesepBHbIit ypok. Pabora ¢
TekcTaMHu 110 TeMe "locToSHHBIH
AJIEKTPUYECKUM TOK"

bubmuoreka [JOK
https://m.edsoo.ru/ff0acb14

bubmuoreka [JOK
https://m.edsoo.ru/ff0accse

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHbIii ypok. Pabora ¢
TEKCTaMH 110 TeMe "MaruuTHele
sBJIeHus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

145
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9 KIIACC

KosaunuyectBo 4yacos JJIeKTPOHHBIE
Ne Tema ypoka Koutpon IIpaxkru [arta uugposbie
n/n Bcero bHBIE yeckue W3yYeHUs oOpa3oBaTesibHbIE
padoTbl  padoTHI pecypcbl
MexaHn4eckoe JBUKEHUE.
1  MarepuanbHas Touka. MHCTpyKTaX) 1
no Th
C .
2 O?;ziﬁ:e?:}?sgjb MEXaHUYECKOTO 1 bubmorexa LIOK
https://m.edsoo.ru/ff0ad474
JIBUKCHHS
3 PaBHOMeEpHOE IPSIMOJIMHEWHOE 1 bubnmoreka [JOK
JIBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsAMOIMHENHOE
4 nBwxeHne. CpeHss U MTHOBEHHas 1
CKOPOCTb
5 [IpsimonnHENHOE PAaBHOYCKOPEHHOE 1 bubnuoreka [JOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHEINHOTO
6  pPaBHOYCKOPEHHOTO JIBHKCHHSI. 1
I'paduk ckopoctu
JlaGopaTopHnas pabota
7 "OmnpezeneHne yCKOpEeHus Teja npu 1 1 bubnuotexa [JOK
PaBHOYCKOPEHHOM JBHYKEHUH I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TI0CKOCTH"
3 CBobOonHoe nagenue Tei. OnbIThI 1
lamunes
PaBHOMEpHOE ABMXKEHUE TTIO
g  OKPYXKHOCTH. Ilepuon u yacrora 1 bubnuorexa [JOK
obparenus. JInHeitHas u yrioBas https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 [eHTpocTpeMHUTEIbHOE YCKOPEHHE 1
11 IIepssiit 3axk0oH Hprotona. Bekrop 1 bubnnorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. 1 bubmuorexa [IOK
PaBHozelcTBYIOILIAs CHIIA https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTona. 1 bubmuorexa [IOK
Cyniepnio3nnus cui https://m.edsoo.ru/ff0ae982
14 Pewrenne 3anad Ha npUMEHEHUE 1 bubnnorexa [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6mmorexa [IOK
15 | Cuna ynpyroctu. 3axon I'yxa 1 https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau nmo teme «Cuia 1
YIIPYTOCTH
JlaGopaTtopHnas pabota
17  «OmpeneneHue XeCTKOCTH 1 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0aee28
IPYKUHBDY
bu6mmoreka [JOK
18 Cuna Tpenus . https://m.edsoo.ru/ff0af738
19  Pemenue 3agau nmo teme «Cuia 1 bubmuoreka [JOK
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TPEHUS»

https://m.edsoo.ru/ff0afa26

JlaboparopHas pabota

bubmuoreka [JOK

20 "Onpenenenme K03(1)'('1)I/II_II/ICHTa https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS

o | oo e o e i Busmorsa 101

HOTOI: ’ yupyr ' https://m.edsoo.ru/ff0afb8e
TPECHHUS
22 Taroremm, Yexopene eaoSontiors BuGmorexa LIOK
- 7 CKOP A https://m.edsoo.ru/ff0af044
naJIcHus
VYpok-koHpepennus "JIBuxeHue

o3 | TeJ BOKPYT IPaBUTALMOHHOTO
nentpa (CosiHeuHas cucTemMa).
lamaktuku"

n
TRE—— Bu6miorera LIOK
. p https://m.edso00.ru/ff0af5f8
TATOTEHUS

o5 [IepBas kocMu4eckast CKOpOCTb. bubnuorexa [IOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MareprabHON TOUKH.

26 AOCOIIIOTHO TBEPAOE TEIIO. bubnmoreka [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOW OChIO BpalllCHUS

27 MowmeHT cuisbl. LeHTp TsbkecTn

o8 Pemenue 3agau mo reme "MomeHT bu6mmoreka [IOK
cuibl. Llentp Tsoxect" https://m.edsoo.ru/ff0b02b4

20 | e ol s Busorea 0K

O TeME . " https://m.edso0.ru/ff0b0408
nBIDKeHne. B3zanumonencTBue Tel

o | ampemans i o e Busmorsa 101

© N H " ) https://m.edsoo.ru/ffOb06ec
BzaumoperictBue Ten
Nmnynsc Tena. UMImynsC CHITBL.

31 3aKOH COXpaHEHUsl UMITYJIbCa. bubnmnoreka [JOK
VYrpyroe u HEynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMO/ICCTBUE

30 Pemenue 3agau mo reme "3akoH bubmuorexa [JOK
COXpaHEHHs UMITysbca' https://m.edsoo.ru/ffOb096¢c

33 VYpok-koHdpepenuus "PeakTuBHOE
JIBUJKEHHE B IPUPOJIE U TEXHUKE"

bu6mmorexa [IOK

34 Mexanudeckas paboTa ¥ MOIIHOCTh https://m.edsoo.ru/f0b0as4

35 PaboTa CrIIBI TSKECTH, CHITBI bu6mmorexa [IOK
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ffob0db8
JlaGopaTtopHnast pabota
«Omnpenenenue padbOTHI CUITBI

36 | TpeHHs mpH paBHOMEPHOM
JBUKEHUU TeJIa TI0 TOPU30HTAIILHON
MOBEPXHOCTH»

37 CBs13b DHEPTUU U paOOTHI.

[ToreHumanbHas 3HEpPIrus
38 Kunernueckas »Heprus. Teopema o bubnmoreka [JOK
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KMHETUYECKOU SHEPrUu

https://m.edsoo.ru/ff0b0c32

39

3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHKe

40

41

42

43

JlaGopaTtopHas paborta «3y4ueHue
3aKOHA COXPAHCHHS SHEPTUN
KosebarenbHOE TBUKEHUE U €TO
XapaKTePUCTUKU

3aryxaromue KoieoaHus.
BriHyx1eHHbIC KOJICOaHUsI.
Pe3onanc

MareMaTH4ecKuil U Npy>KUHHBIA
MasiTHUKU

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb12fe

bubmuoreka [JOK
https://m.edsoo.ru/ff0b1858

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoaa KojaebaHui OT KECTKOCTH
PYKUHBI U MAacChl TPy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ffOb197a

45

46

47

[IpeBpaienue sHepruu npu
MEXaHUYECKUX KOIeOaHUsIX

JlaGopaTtopHnast pabota
«OrmpeneneHue 4acToThl U Neproaa
KOJICOAHUH TIPYKUHHOTO
MassTHUKA»

JlabopaTtopnast paborta «IIpoBepka
HE3aBUCHMOCTH TIEPUOJIa
KoJieOaHui Tpy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl TPy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ffOblaec

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoaHbl. CBONMCTBA
MeXaHU4eCcKHuX BOJIH. [IpogonbHbIe
Y TIOIIEPEYHBIE BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepeHuus
"MexaHW4YeCKHUEe BOJTHBI B TBEPIOM
tene. CelicMUYecKue BOJIHbI"

50

51

52

53

3Byk. Pacnipoctpanenue u
OTpakeHHE 3BYKa
VYpok-uccnenosanue "Habnronenue
3aBHCUMOCTH BBICOTHI 3ByKa OT
YacTOTHI"

I'poMKOCTH 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI1 pe30HaHC
VYpoxk-koHpepennus "YapTpa3ByK u
UH(Pa3BYK B IPUPOJIE U TEXHUKE"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJIBHOU paboTe
1o TeMe "3aKOHbI COXPaHEHUSI.
Mexanudeckue KoiaeOaHus u
BOJHEI"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KoHnTtponbHas pabora 1o Teme
"3aKOHBI COXpaHEHUS.
Mexannueckue koneOaHus u
BOJIHBI"

56

DNEKTPOMarHuTHOE I0JIE.
OJEeKTpPOMarHUTHbIE BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ffOb2abe

57

CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH
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VYpoxk-koudepenuus "[kana
JJIEKTPOMArHUTHBIX BOJIH.

58 | Hcmonp3oBaHue bubmmorexa LOK
https://m.edsoo.ru/ff0b2fe6
3JICKTPOMArHUTHBIX BOJIH IS
COTOBOM CBsI3U"
VYpok-uccnenosanue "N3yuenue
PO 8 7 bubnmoreka [JOK
59 | CBOKCTB AJICKTPOMArHUTHBIX BOJIH C _
" https://m.edsoo.ru/ff0b2c6c
MIOMOIIBI0 MOOMIIBHOTO TeseoHa
Pemenue 3agau Ha onpeneneHue
60 | 9acTOTHI M IJTUHBI
AIEKTPOMATHUTHOMW BOJIHBI
DJIeKTpOMarHuTHasl IpUpoja CBETa.
61 Cko OI()JTB cBeTa Bomli)ofs)mg Eubmorexa LIOK
P ' https://m.eds00.ru/ffob31d0
CBOMCTBA CBETa
Hctounuku cBeta. [Ipsamonuneitnoe
62 | pacmnpocTpaHeHHE CBETa 3aTMeHUs Enbmorexa LTOK
pactpocip ' https://m.edsoo.ru/ff0b3658
Connua u JIyHst
3aKOH OTpa)K€HUs CBETA. 3epKaia.
63 PemeHHep3a a4 Ha Il I/IMGHCI;II/IG Enbmorexa LTOK
8 P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAYKEHUS CBETA
[Ipenominenue ceera. 3aKkoH bubnmoreka [JOK
64 .
IIPEJIOMJIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TommHOE BHYTpEHHEE OTPAKEHUE
cBeta. Mcronp3oBaHre NOJIHOTO bubmuoreka [JOK
65 :
BHYTPEHHETO OTPaKECHUS B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOJIAX
JlaGopaTtopHnast pabota
"UccnegoBanue 3aBUCUMOCTH yTIJia
66 TperIoMIIEHUs! CBETOBOTO JIyda OT
yrila naJeHusl Ha TpaHulle "BO3yX-
crexso""
VYpok-koHpepeHus
"Hcnonb3oBaHuE MOJTHOTO
67 BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS
CBSI3B"
but6mmorexa [IOK
68  JIumusel. Onruueckast cuia JIUH3EL https://m.edsoo.ru/ffob3f2c
69 [Toctpoenue nzobpaxkeHuii B bubnnoreka [JOK
JIMH3aX https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnast pabota
70 "Onpenenenne HOKyCHOTO bubmuorexa [JOK
pacCTOSIHUSA U ONITHYECKOM CHJITBI https://m.edsoo.ru/ff0b4206
coOuparorien TUH3HI"
Ypok-koH(pepenmus "OnTudeckue bubnnoreka [JOK
71 " :
JIUH30BBIC TPHOOPHI https://m.edsoo.ru/ffOcOa7e
72 I'na3 xak onruyeckas cucrema. bubmuorexka [JOK
3peHue https.//m.edso0.ru/ff0b4684
73 VYpoxk-koHpepennus "JledekTs
3peHus. Kak coxpanuts 3peHue"
74 Paznoxxenue Genoro ceeta B bubmuorexa [JOK

criektp. OnbiTel HptoTOHA.

https://m.edsoo.ru/ff0c0f4c
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Crnoxxenune CIICKTPAJIbHBIX IIBCTOB.
Hucnepcus cera

75

JlabopaTtopHnas padota "OmbITHI 11O
Pa3IOKEHUIO OEIIOTo CBETa B
CIEKTpP U BOCHPUATHUIO [[BETA
MPEIMETOB MPU MX HAOIIOICHUN
yepe3 1BETOBbIE GUIbTPHI"

bubmuoreka [JOK
https://m.edsoo.ru/ffOc0e2a

76

VYpoxk-nipaktukym "BosHoBbIE
CBOMCTBA CBETA: IUCIIEPCHS,
uHTephepeHims u qudpaxuus”

7

OmneiTel Pesepdopaa u uranerapHas
MOJIEINIb aTOMa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c12a8

78

79

ITocrynatel bopa. Monenb atoma
bopa

Hcenyckanue v noriomeHue cBera
atomoM. KBaHThbl. JInneliuaTeie
CIIEKTPBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0cl144c

80 VYpok-npaktukyMm "Habmrogenue bubnnoreka [JOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 | PannoakTUBHOCTE U €€ BUJIBI bubanorexa LIOK
https://m.edsoo.ru/ff0c1672

82 Crtpoenue aToMHOTO sijpa. bubnuoreka [JOK
Hyxnonnas monens https://m.edsoo.ru/ffOc18ac

83 PannoakTuBHBIE IPEBpAICHUS. bubnuorexa [JOK
H3otomnbl https://m.edsoo.ru/ffOclal4

Pemenue 3agaq mo teme: bu6mmoreka [IOK

84

"PanunoakTuBHBIE peBpanieHus"

https://m.edsoo.ru/ffOclb4a

85

86

87

88

[Iepnon nmonypacnana
VYpok-koHpepeHus
"PannoakTUBHBIE U3TYyYEHUS B
pUpPOJIe, MEAUIIMHE, TEXHUKE"
Snepubie peakiuu. 3aKOHBI
COXpaHEHHUs 3aps10BOro U
MAacCOBOT'0O YHCell

9Hepr1/m CBsA3W aTOMHBIX AIEP.
CBs3b MacCHI U SHCpPTIUn

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

bubmuoreka [JOK
https://m.edsoo.ru/ff0cld7a

89

90

Pemenue 3agau no reme "SAnepueie
peakun"

Peakuuu cunTe3a u neneHus saaep.
Hctounnku sueprun CosHIA U
3BE3]

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koHpepenuus "Anepras
sHepreTuka. JlencTus
PaAMOaKTUBHBIX U3ITy4YEHUN Ha
JKUBBIE OpraHu3Mbl"

92

[ToaroToBka K KOHTPOJIBHOM padboTe
1o TeMe "DJIEeKTPOMarHUTHOE TOJIE.
ONEeKTPOMarHUTHHIE BOJHBI.
KBanToBsble siBaeHus"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonTtponbHast pabora o Teme
"DEeKTPOMarHuTHOE TOJIE.
3H€KTpOMaI‘HI/ITHBIC BOJIHBI.
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KsanrosBeie sBiaenus"

[ToBTrOpenue, o6oOIICHNE.

bubmuoreka [JOK

% iIa6opaTopIU{bIe pa6ong 1o Kypey 1 ! https://m.edsoo.ru/ff0c245a
B3anmopeiicteue ten
[ToBropenue, 0600mmenue. Permenne
95  pacueTHBIX U Ka4ECTBEHHBIX 3a]1a4 1 bubmorera LIOK
" " https://m.edso0.ru/ff0c2572
1o TeMe '"'TermoBbIe MPOUECCh
[ToBTOpenue, 0600IIeHNE. Permenue
g  PACHCTHBIX H KaYECTBEHHDIX 3a/la4 1 bubnuoreka [IOK
o teme "KIIJ TemmoBbIx https://m.edsoo.ru/ff0c2a22
nBurareiein”
I1 .P
oBTOpeHue, o0o0menue. Pemenue Bu6morexa LIOK
97  pacueTHBIX U Ka4eCTBEHHBIX 3a]1a4 1 .
" " https://m.edsoo.ru/ff0c2b30
o Teme "KIIJI asekTpoycTtaHOBOK
I1 .
98 | Taboproepmun pabomss oo kype 1 1 bubmmorera LIOK
| paTop P " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBBIC SIBICHUS
I1 .P
9 rexcramt o reue Saonst 1 butimorexa LIOK
" https://m.edsoo.ru/ffOc2d6a
COXpaHEHHS B MEXaHUKE
I1 .P
100 | rorenmen ne e Teanctmmnn | 1 bubmmorera LIOK
" https://m.edsoo.ru/ff0c2e82
BOJTHBI
I1 .P
101 rexcranmt o reve “Coeromme 1 Butmiorera LIOK
" https://m.edsoo.ru/ff0c3044
SIBJICHHS
[ToBTropenue, 00o0meHue. Pabora ¢
102 Texcramu mo Teme "KBaHTOBas 1 1
snepHas Gusuka'
OBUIEE KOJIMYECTBO YACOB I10 102 27

[TPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YYEHUKA

» ®usuka, § xknacc/ [lepoimkun A.B., OG1IecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AkunonepHoe oo0mectBo «M3narenberBo «IIpocBemienne»

» dusuka, 9 knacc/ [epeimkun A.B., I'ytauk E.M., O61ecTBO ¢ orpaHuYeHHON
OTBETCTBEHHOCTHIO «[PODAY; AxunonepHoe obmectBo «M3narensctBo «IIpocsenienue

» ®usuka: 7-i kacc: 6a30BbIid ypoBeHb: yueOHUK, 7 kiacc/ [lepoimkun U.M., iBanoB A.U.,

AxnuonepHoe oouectBo «M3aarensctBo «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU HUHTEPHET



