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MOACHUTEJIBHAS 3AIIMCKA

[IporpaMMa mo ¢u3uke Ha ypOBHE OCHOBHOTO 0O0IEro o0Opa3oBaHMs COCTaBJeHAa Ha
OCHOBE TOJIOKEHUW W TpeOOBaHWI K pe3yibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHON mporpammbl, mnpencraBieHHbIX B PI'OC OO0, a Takke ¢ y4eTOM
dbenepanbHOl paboueil mporpammbl BocnuTanuss ¥ KoHuenuuu mnpenojgaBaHusi y4eOHOTO
npeameta « Duznkay.

Conepxanue mnporpamMmbl 1o ()U3MKE HANpaBIe€HO Ha (POPMUPOBAHUE ECTECTBEHHO-
HAay4YHOM I'paMOTHOCTH OOYYaroIIMXCSl MU OpraHM3alMI0 M3Y4YeHHUs (PU3UKU Ha JAESTEIbHOCTHOMN
ocHoBe. B mporpamme mno (¢u3MKe YYHUTBHIBAIOTCS BO3MOXKHOCTH Y4YEOHOTO TWpeIMeTa B
peanmzanuu TpeboBanuit ®I'OC OOO K IUIaHUPYEMBIM JMYHOCTHBIM M MeETanpeaIMETHBIM
pe3yibrataM OOy4YeHHUs, a TaKXe MEKIIPEIMETHbIE CBA3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX
MIPEIMETOB HAa YPOBHE OCHOBHOTO 0011ero 00pa3oBaHMs.

[IporpamMma no (u3MKe ycTaHaBIMBAeT paclpeiesieHue y4eOHOro marepualia mo rojam
oOyuyeHus (IO KJaccam), MNpeajaraeT MNPUMEPHYIO IOCIEI0BaTeIbHOCTh M3YUYEHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pPa3BUTUSA IIPEIMETHOIO COACpX aHUS M Y4ET€ BO3PACTHBIX
0COOCHHOCTEH 00yJarommuXCsl.

[Tporpamma no ¢usuke pazpaboraHa ¢ HEJIbI0 OKa3aHUS METOIMYECKOM IOMOIIH YUUTEIIO
B CO3JIaHUM paboueil porpamMMBbl 0 y9eOHOMY MPEIMETY .

®duznka ABISETCS CUCTEMOOOPA3YIOIMIUM ISl €CTECTBEHHOHAYYHBIX YY€OHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIEKAaT B OCHOBE INPOIIECCOB U SBJICHMI, U3yYaeMBIX XUMHEH,
ouonorueit, actpoHoMuel U pusndeckoi reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHUpa, TPEAOCTaBIsSCT Haubosiee siCHble 00pa3ibl MPUMEHEHUs HAy4YHOTO MeToJa
MIO3HAHUS, TO €CTh CII0CO0a MOYyUYeHUs JOCTOBEPHBIX 3HAHHUI O MUDE.

OnHa W3 THaBHBIX 33734 (PU3MYECKOro oOpa3oBaHMS B CTPYKType oOIIero oOpa3oBaHHUs
COCTOUT B (HOPMUPOBAHMM €CTECTBEHHOHAYYHOH TIpPAaMOTHOCTH W HHTEpeca K HayKe Yy
oOydJaronuxcs.

WN3yyenne ¢usuku Ha 0a30BOM YpOBHE IMPEAINOJIAraeT OBJaJCHUE CIETYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYI0 TPAMOTHOCTb:

® Hay4HO OOBSCHSTDH SIBICHUS;

® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEeI0BaHUS;

® UHTEPHPETUPOBATH JAHHBIE U HCHOJB30BaTh HAYYHBIE JOKA3aTENbCTBA [T
MIOJTy4€HHUs BHIBOJIOB.

Ilenn w3yueHus: (U3MKU HA YPOBHE OCHOBHOTO OOINETO OOpa3oBaHUs OMPEICIICHBI B
Konnenmuu npenonasanus ydeOHoro npenmera «®dusnka» B 00pa3oBaTelbHBIX OpraHU3aUAX
Poccuiickoit denepanuy, peanu3yroNMX OCHOBHBIE 00I1€00pa30BaTEIbHBIC MPOTPAMMEI,
yTBepxka€HHON pemienneM Komnernn MununcrepctBa npocBemienus Poccuiickoit denepanuun
(npotoxou ot 3 nexadpst 2019 r. Ne [TIK4BH).

Henn nzyyenus PpU3NKu:

e nmpuoOpeTeHHe HHTepeca M CTpeMJICHHs OOydaroluxcs K HaydHOMY H3yYEHUIO

MIPUPOJIBI, PA3BUTHE UX WHTEIIEKTYyalbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
® pa3BUTHE TMPEACTABICHUH O HAydHOM MeETOoJie¢ TO3HaHuiA H (OPMHUPOBAHUE
HCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPY KAIOLIUM SIBICHUSM;



e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ysbTaTa N3y4E€HUS OCHOB CTPOEHUS
MaTepuH U PyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE MPEICTABICHUNA O POIM (PU3MKH IS Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

e Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oynyuieil mnpodeccuoHaIbHON
JeSTeIbHOCTH, CBSA3aHHON ¢ (PM3UKOM, MOJrOTOBKA K JalbHEHIIEMY 00y4YEeHHUIO B 3TOM
HaIrpaBJICHUH.

JlocTukeHne STUX Leneil mporpammbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO OOLIETro

o0pa3oBaHMs 00CCIICYNBACTCS PEIICHUEM CIICIYIONINX 3a/4a4:

e [puoOpeTeHue 3HAHUA O JAUCKPETHOM CTPOEHUHM BEILECTBA, O MEXaHHMUYECKHUX,
TETUIOBBIX, DJIEKTPUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e [puoOpeTeHue yMEHUH ONUChIBaTh U  OOBACHATH (PU3MUECKUE SBJICHUS C
MCTIOJIb30BaHUEM ITOTyYEHHBIX 3HAHUIA;

® OCBOGHHME METOJIOB pELICHHUS MNPOCTEHIINX pacuy€THBIX 3a7ad C HCHOJIb30BAHUEM
(bu3nIeCKUX MOJIeNel, TBOPUECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHMH HaOIOJaTh MNPUPOJAHBIE SIBICHUS U BBINOJHATH  OIBITHI,
nabopaTopHble pabOTHl M DKCIEPHMEHTAIbHBIE HCCIEIOBAHHUS C HCIOJIb30BAHUEM
U3MEPUTENIBHBIX TPHOOPOB;

e ocBocHHE TPUEMOB PabOTHl ¢ WHPOpMAIHEeH (U3NISCKOTO COJCPIKaHUS, BKIIIOUAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTHXKEHHMAX (U3MKH, aHAIU3 U KPUTHUYECKOE
OllIeHHMBaHKE UHPOpPMAIUY;

® 3HAKOMCTBO CO cepaMu MPOPECCHOHATHHON NEATETbHOCTH, CBSI3aHHBIMU C (DU3HKO,
Y COBPEMEHHBIMHU TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha JIOCTHKCHUSAX (PU3HMUECKON HAYKH.

Ha u3yuenmne ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIET0 00Opa3oBaHUs
orBoauTcs 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B Heenm0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 Kjacce - 102 yaca 3 yaca B HEJIETIIO).

[Ipemmaraemsrii B mporpamme 1o (Gpusuke nepedeHsb J1abopaTOPHBIX paboT U ONBITOB HOCUT
PEKOMEHIATENbHBIA XapakTep, YUYUTENb JAeJacT BHIOOpP NMPOBENCHHS JTa0OpPaTOpHBIX paboT U
OIIBITOB C YY4ETOM UHIUBUAYAIBHBIX OCOOCHHOCTEN 00YYaroIMXCsl, CIIUCKA IKCIIEPUMEHTAIbHBIX
3aJlaHui, peAsiaraéMbIX B paMKax OCHOBHOI'O TOCY/IapCTBEHHOI'O AK3aMEHa Mo (PU3UKe.



COJAEP)KAHUE OBYYEHUA
7 KJIIACC

Paznes 1. ®u3uka u e€ poJib B MO3HAHUM OKPYKAKIIEr0 MUPA.

®duznka — Hayka o npupoje. SABneHus npuponbl. PU3NUECKUe SBICHUS: MEXaHUYECKHE,
TEIJIOBBIE, FJICKTPUUECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

@usnueckue BenuuuHBL. M3mepenue Qusnueckux BennuuH. DU3MUECKHUE NPUOOPEHI.
[TorpemnocTs n3MepeHuii. MexayHapoiHasi cucTeMa eIMHHUII.

Kak ¢usuka m npyrue ecTrecTBEHHbIE HAyKW M3y4dalOT MPHUPOAy. EcTecTBeHHOHAyUHBIN
METOJi TO3HAHUs: HAOIIOJIEHHEe, IMOCTAHOBKA HAYYHOTO BOIPOCA, BBIJBMKEHUE THUIIOTE3,
SKCIIEPUMEHT IO TMPOBEpKe Tumnore3, oObsicHeHue HalOmogaemoro sBiaeHus. Omnucanue
(UBUYECKUX SIBJICHUH C TIOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHunueckue, TEIUIOBbIE, JJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBICHMUS.

2. @wusudeckue MpUOOPHI M MPOIEAYpa MPSIMBIX U3MEPEHHUI aHAIOTOBBIM U ITU(POBBIM

npubopom.

Jlabopamopuwvie padbomot u onvimol.

OmnpenenieHue LEHbI ACICHUS KAl H3MEPUTEIHLHOTO Tpuoopa.
N3Mepenne paccTosTHUM.

N3mepenne o0bEMa KUAKOCTH B TBEPIOTO Tea.

Onpenenenue pa3MepoB MajbIX TeN.
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N3mepenune temmeparypbl NpU MOMOIIM >KHAKOCTHOTO TEPMOMETpA MW JIaTyUKa
TEeMIIepaTypBhl.
6. IlpoBeneHue wuccienoBaHUS MO MPOBEPKE THUIOTE3bl: AAIBHOCTh MOJNETA IIApUKAa,
MyIIEHHOTO0 TOPU30HTAJIHO, TEM 0O0JIbIlIE, YeM OOJIbILIE BHICOTA ITyCKA.

Paznea 2. [leppoHavyaibHble CBeleHHSI 0 CTPOEHHUH BelllecTBA.

Crpoenue BemiecTBa: aToOMbl M MOJEKYJIbl, MX pa3mepbl. ONbIThl, JOKa3bIBAIOIINE
IUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrxenune wactul BemiecTBa. CBs3b CKOPOCTHM JBMKEHHSI YACTHUI[ C TEMIEpaTypoil.
bpoynoBckoe nBmxkenue, auddysus. BzanMopeiicTBue dYacTWIl BeHIECTBA: MPUTSHKEHHE U
OTTaJIKUBaHUE.

ArperatHble COCTOSIHMSI ~ BEIIECTBA: CTPOCHHME Ta30B, KUAKOCTEH M  TBEPHABIX
(kpucTayinyeckux) Teld. B3auMOCBS3b MEXIy CBOWCTBAMHM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHMSIX U UX aTOMHOMOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUI
BOJIBI.

Hemoncmpayuu.

1. Habmrogenre 6pOyHOBCKOTO ABUKECHHUS.

2. Ha6moaenue nuddysun.

3. HabGmronenue siBIeHMIA, OOBSICHSIOMIUXCS MPUTSHDKEHUEM WU OTTATKUBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopuwvie padbomot u onvimol.

1. Ormenka tuaMeTpa aToMa METOJIOM PSJIOB (C UCTIONB30BaHUEM (GoTorpaduii).

2. OnpITHI 11O HAOJFOACHHUIO TEMIIOBOTO PACHITUPEHUS Ta30B.

3. OnbIThl 0 OOHAPYKEHUIO NEHCTBUS CUII MOJIEKYJIIPHOTO MPUTSKEHHUS.

Pa3nen 3. /IBu:xkeHue u B3auMo/ieilicTBUE TeJl.



Mexannyeckoe IBUKEHHME. PaBHOMEpHOE W HEpaBHOMEpHOE JBMkEHHE. (CKOpOCTb.
CpenHsst CKoOpoCTh IPU HEPABHOMEPHOM ABM)KEHUU. Pacuér myTy U BpeMEHU JBUKECHMUSL.

SBnenue wHepuuH. 3aKOH WHEPIMU. B3aumojnelcTBue Ten Kak MPUYUHA W3MEHEHHS
CKOpPOCTH IBMKEHHUs Tell. Macca kak mepa MHepTHOCTHM Tena. [lmoTHocTh BemecTBa. CBA3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €JMHHIIE 00bEMa BElIECTBA.

Cuna kak XapakTepucTuka B3auMmozeiicTBus Ten. Cuna ynpyroctd U 3akoH ['yka.
N3mepenne cuiabl ¢ MOMOIIBIO JUHAMOMETpa. SIBIIeHHME TATOTEHUs U cuia Tsokectu. Cunna
TSOKECTH Ha Jpyrux miaHetax. Bec tema. HeBecomocTs. CiokeHue cuil, HanpaBiICHHBIX IO
oJlHOM npsimoil. PaBHoxelcTBytomas cuin. Cuia TpeHus. TpeHue CKOJIbXEHUSI U TPEHHUE MOKOSL.
Tpenue B npupoie U TEXHUKE.

Hemoncmpayuu.

Habnroienne MexaHu4eckoro JBUKEHHUS Teja.

N3mepenne ckopocTy NPSIMOJIMHEWHOTO IBHYKEHHS.
HaGnroienue siBJeHUs] HHEPITHH.

HaGumroienne n3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBUH TEII.
CpaBHEHHE Macc IO B3aUMOJIEHCTBUIO TEIL.

CnoskeHue cuil, HalpaBJIEHHbIX 110 OAHON IPSIMOM.
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Jlabopamopuwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOI'O JBHXKEHMS (IIapUKa B JKUIKOCTH, MOJAEIU
ANEKTPUIECKOTO aBTOMOOUJIS M TaK Jajiee).

2. Omnpenenenue cpeiHeld CKOPOCTHU CKOJBXKEHHsI Opycka WIM IIapuKa M0 HAKJIOHHOMN
MJIOCKOCTH.

3. Omnpeznenenue MIOTHOCTH TBEPAOTO TeENA.

4. OmbIThl, AEMOHCTPHUPYIOLIUE 3aBUCUMOCTh pacTsKeHHs (nedopMarivu) MpyKUHBI OT
IIPUJIOKEHHOM CHJIBL.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHS CKOJIbKEHHS OT Beca Tejla U
XapakTepa COIPHUKaCarOIINXCsl TOBEPXHOCTEM.

Pa3znen 4. /laByieHune TBEPABIX TeJl, )KUAKOCTE U ra3oB.

JaBnenue. CriocoObl yMEHbILIEHUS U YBEIMUEHUs AaBiieHus. JlaBneHue raza. 3aBUCUMOCTh
JaBJIEHUA Ta3a oT 00bEMa, TemmepaTypsl. [lepeqaua naBneHus: TBEPABIMU TEIaMH, KUIKOCTIMHU
u razamu. 3akoH [lackans. [ITHeBMaTuyeckue MamvHbl. 3aBUCHUMOCTH JaBICHUS JKUJIKOCTH OT
rnyOunsl.  I'mapocratnueckuii  mapamokc. CooOmaromuecss cocynsl.  ['mapaBimuueckue
MEXAHU3MBI.

Atmocdepa 3emnm u arMocdepHoe maBieHHe. [IpUUMHBI CYIIECTBOBAHHS BO3IYIIHOM
obomoukn 3emum. OmbiT Toppuduerum. M3mepenune aTtmochepHOro HaBiCHUS. 3aBHCUMOCTH
aTMoc(epHOro JaBlIeHHUSI OT BBICOTHI HaJ ypoBHeM Mops. I[lpubopsl myis u3MepeHus
aTMOC(EpHOTO JTaBJICHHS.

JleiicTBHE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Teso. BriTankuBaromas (apXxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3myxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS T'a3a OT TEMIIEPATYPBHI.

[Tepenaua naBieHUs KUIKOCTHIO U Ta30M.
Coobmaromuecst Cocyabl.

I'mapaBnuueckuit mpecc.

[IposiBnenue necTBus aTMOCHEPHOTO JTABJICHHS.

AR e



3aBUCHUMOCTh BBITAIKUBAIONIEH CHJIBI OT 00BEMa MOTPYKEHHOM dYacTu Tela Hu
TIOTHOCTH JKHUIKOCTH.

PaBeHCTBO BBITATKMBAIOIIECH CUIIbI BECY BBITECHEHHOM )KUAKOCTH.

VYcnoBue 1uUiaBaHMsS TeJ: IJIaBaHUE WM TOTPYKEHUE Tell B 3aBUCUMOCTH OT
COOTHOIIECHHUS MIIOTHOCTEH TeNa U KUIKOCTH.

Jlabopamopusie pabomul u onvimol.

1.

HccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJIE OT 00b&Ma MOrpyKEHHOM B XKHMJIKOCTh
YacTH TeJla.

OmnpeneneHne BBITAIKUBAIOIIEH CHIIBI, JCHCTBYIOLIEM Ha TENO, MOrpYyXEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHMBAIOLIEH CWIIBI, JEWCTBYIOIIEHM HAa TEIO B
KHUJIKOCTH, OT Macchl Tela.

OnbITH, IEMOHCTPHUPYIOIIUE 3aBUCUMOCTD BBITAJIKUBAKOUIEH CHIIBI, JEHCTBYIOIIEH HA
TEJIO B XKMJKOCTH, OT 00bEMA MOrpyKEHHON B KHUIKOCTh YaCTH Tela U OT IUIOTHOCTH
KHUJIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHE JIOAKM M OIpefAeseHue eé
Ipy30I0AbEMHOCTH.

Paznea 5. PaGora n MoHOCTD. JHeEprus.
Mexannyeckast pabora. MoOLIHOCTb.
IIpocTble MexaHM3MBbI: pblYar, OJIOK, HaKJIOHHAs MJIOCKOCTh. [IpaBuio paBHOBecHs

phIyara.

[IpumeHeHne mpaBuila paBHOBECHUS pbldara K OJIOKYy. «30J10TO€ NMPaBHIIO» MEXAHUKH.

KIIJ] mpocTbix MexaHu3MOB. [IpocThie MEXaHU3MEBI B OBITY U TEXHUKE.
Mexanudeckas dHeprus. KuHeTwdeckas MW TOTEHIMadbHas »Heprus. lIpeBparieHwue
OJIHOT'O BHJIa MEXAHUUYECKOM dHEPTUHU B APYTroil. 3aKOH COXPaHEHUS SJHEPTHH B MEXaHHUKE.
Hemoncmpayuu.

1.

[IpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopusie pabomul u onvimol.

1.

2.
3.
4.
8 KUIA

Onpenenenue paboThl CUIBl TPEHUS TMPU PABHOMEPHOM JBM)KEHUM Tella I10
TOPU30HTAILHOM MOBEPXHOCTH.

HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

N3amepenne KITJ] HakTOHHOM TIIIOCKOCTH.

N3yueHne 3aKk0Ha COXpPAHEHUS MEXaHUYECKOU SHEPIUH.

CC

Paznen 6. TemoBble siBjieHUS.

OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOpUH CTPOCHHUS BellecTBa. Macca
U pa3Mepbl aToMOB W MOJEKyJd. OTBITB, TOATBEP)KIAIONINE OCHOBHBIC TOJIOKCHUS
MOJIEKYJIIPHOKMHETHYECKON TEOpHUH.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOT0 COCTOsIHUM BemecTBa. Kpucrannuueckue u
amop¢usbie Tena. OObsICHEHHE CBONCTB T'a30B, KUAKOCTEH U TBEPABIX TET HA OCHOBE MOJIOKCHHIA
MOJIEKYJISIPHO-KUHETUUECKOM Teopuu. (CMayuBaHWEe M KaOoWUIApHbIE siBleHUs. TeruoBoe
pacIIMpeHne U CKaTHe.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTHIO TEIUIOBOTO JIBIDKCHHS YacTHIIL.
Baytpennss osueprus. CnocoObl W3MEHEHWs BHYTPEHHEH OSHEpPruu: Teruionepeaadya u
COBEpIIIeHHE padoThl. BUbI TeITONIEpe1auu: TEMIONMPOBOHOCTD, KOHBEKIIUS, N3ITyICHHE.



KonndectBo TemnoTel. YenbHas TEIIOEMKOCTh BellecTBa. TeruiooOMEeH U TemIoBOe
paBHOBecHe. YpaBHEHHUE TEIUIoBOoro OanaHca. IlnaBneHue um oTBepleBaHUE KPUCTAIITMYECKUX
BEILIECTB. YJelbHas TerioTa IMaBieHus. llapooOpasoBanue u koHueHcauus. Mcmapenue.
Kunenue. YnaenbHas Temiora mapooOpa3oBaHHs. 3aBHUCHMOCTh TEMIIEPATypbl KUIEHHUS OT
aTMOC(hEpHOTO JTaBJICHHS.

BnaxxnocTs Bo3yXa.

DHeprus TOIUIMBA. Y IebHAs TEIIOTa CrOPaHUsl.

[Mpunmunsl  pabotel TermoBbix aurateneit KIIJ TemmoBoro asurarens. TemoBble
JIBUTATEJIH U 3alIUTa OKPYKaIOLIEH Cpeibl.

3aKOH COXpaHEHUsI U MPEBPALLEHUS SHEPTUU B TEIUIOBBIX IpoLeccax.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysun.

HaGmroienue siBieHuii cMayrBaHUs M KaMWUTSIPHBIX SBICHUI.

HaGuroienue TemnoBoro pacimypeHus Ted.

V3MmeHeHne naBlieHus Ta3a Mpyu N3MEHEHUH 00bEMa U HArpeBAaHUM WITH OXJIXKICHUH.
[IpaBuna u3amMepeHus TeMreparypsbl.

Bunasl remionepenayn.

XNk W=

OxJaXxaeHne Ipu COBEPUICHUN PaOOTHI.

9. HarpeBanue npu coBepIieHUH PabOThl BHEIITHUMH CHIJIAMH.

10. CpaBHEHHE TEMITOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HaGnroneaue kureHus.

12. HabmrofeHre MoCcTOsSIHCTBA TeMIepaTyphl MPH IIABJICHHUH.

13. Monenu TenioBbIX ABUTaTENEH.

Jlabopamopusie pabomul u onvimol.

OMnBITHI 110 OOHAPYKEHUIO ACUCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnbIThI 110 BRIPAIIMBAHUIO KPUCTAJIOB TIOBAPEHHOW COJIM WIIM caxapa.

OmnbIThI 10 HAOTIOAEHHIO TETIJIOBOTO PACIIMPEHUS Fa30B, KUIKOCTEH U TBEPBIX Tell.
Omnpenenenne qaBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.

OnbIThI, NEMOHCTPUPYIOLIME 3aBUCHMOCTH NaBJICHHsS BO3AyxXa OT ero o0néma u
HarpeBaHus WIH OXJIaKICHUS.
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6. IlpoBepka rHUIOTE3bl JMHEWHONW 3aBUCUMOCTH [UIMHBI CTOJOHMKA JKUIKOCTH B
TEPMOMETPHUYECKOI TpyOKe OT TeMIepaTypshl.
7. HaOmroneHue M3MEHEHUs BHYTPEHHEW PHEPrUu Teja B pe3yJibTaTe TEIUIONepeaadn u
paboThI BHEIITHHUX CHIL.
8. HccnenoBanue sBICHHS TETUIOOOMEHA MPY CMEUTUBAHUH XOJIOTHOW U TOpsSTUEH BOJIBI.
9. OmpeneneHne KOJIUYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOW TMpPH TEIIOOOMEHE ¢
HarpeTbhiM METaJUIMYECKUM [IUIHHAPOM.
10. Onpenenenue yaenabHON TEMIOEMKOCTH BEIIESCTBA.
11. UccnenoBanue nporuecca ucrnapeHusl.
12. Onpeenenne OTHOCUTENIBHON BIAXXHOCTH BO3/AyXa.
13. Ompenenenne yaeabHON TEIJIOTH TUIABICHUS JIb/IA.
Paznea 7. DiiekTpuyeckne M MATHUTHBIE SIBJICHHS.
OnekTpuzaius Teia. [Ba poaa 3JeKTpUYECKHX 3apsaoB. BzaumopelcTBuEe 3apsyKeHHBIX
ten. 3akoH KymoHa (3aBUCHMMOCTH CHJIBI B3aUMOJICHCTBUS 3apsDKCHHBIX T OT BEIMYHMHBI
3apsZIOB U PACCTOSTHUSI MEXKTY TEIaMH).



Onektpuyeckoe noje. Hanpssk€HHOCT siekTpuyeckoro noust. [IpuHnun cynepno3uuuu
ANEKTPUYECKUX I0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTApHBIA 3ieKkTpuueckuid 3apsan. CrpoeHue
atoma. [IpoBOAHMKY M ANDIIEKTPUKHU. 3aKOH COXPAHEHHMSI JIEKTPUYECKOIO 3apsia.

DJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHMS JJIEKTPUUECKOTO ToKa. McTOYyHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3MEKTPUYECKOro TOKa (TEIUIOBOE, XUMHYECKOe, MarHUTHOE).
DNEeKTPUYECKHUM TOK B JKHUJIKOCTSX U ra3ax.

Onextpuueckas uenb. Cuna Toka. OJnekTpudyeckoe HampspkeHne. ComnpoTHBIIEHHE
MPOBOJIHUKA. YIeJIbHOE CONpPOTUBIEHHWE BellecTBa. 3akoH Owma i  ydacTKa UEIu.
[TocnenoBarenpbHOE U MapAIIEIBHOE COEAMHEHUE TIPOBOJHUKOB.

PaboTa 1 MOIIHOCTB 3JEKTpUUecKoro Toka. 3akoH /[xoyns—JIeHna. DnekTpuueckue nenu
Y IOTpeOUTENH 3IEKTPUUYECKO sHepruu B ObITy. KopoTkoe 3ambikaHue.

[TocrossHHbIE MarHuThl. B3anMoAeHCTBHE MNOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJie.
MarnuTHOe noje 3eMin U ero 3HaueHue JUIs )ku3HU Ha 3emuie. OnbIT Dpcteaa. MarautHoe nosie
ANEKTPUUECKOro ToKa. [I[puMeHeHne 31eKTpOMarHuToB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOTO Toka. Vcnonb3oBanue
AIEKTPOJIBUraTesIe B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onprtet @apanes. SBrneHue 3yeKTpoMarHuTHOM  uHAaykuuu. IlpaBuno  Jlenia.
Onektporeneparop. CrnocoObl TOMYYEHHS JJIEKTPUUECKOM HSHEPruu. OJEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHHU.

Hemoncmpayuu.

DnekTpu3alus Tel.
JIBa poJia AJIEKTPUYECKUX 3apsA0B U B3aUMOJCHCTBUE 3apSyKEHHBIX TEJl.
YCTpOUCTBO U JEHUCTBHE IEKTPOCKOIIA.
DneKkTpocTaTU4ecKas UHIYKLHUS.
3aKOH COXpaHEHHMsI AJIEKTPUUECKUX 3apsJIOB.
[IpoBOIHUKY U AUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcTouHNKY TOCTOSHHOTO TOKA.
JlelicTBuUs AJIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKUI TOK B )KHJIKOCTH.
. 'a30BBIi1 pa3psn.
. U3mepenue cuiibl Toka aMIepMeTPOM.
. I3MepeHue 31eKTpUIecKoro HanpsyKeHUs! BOJIbTMETPOM.
. PeocraTt u MarasuH CONpOTUBIICHUN.
. B3anMopeicTBre moCTOSIHHBIX MarHUTOB.
. MonenupoBaHiie HEBO3MOKHOCTH pa3/IeJIeHHs ITOJIFOCOB MAarHUTA.
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. MonenrpoBaHie MarHUTHBIX MOJIEH MTOCTOSTHHBIX MarHUTOB.

. OneIT OpcTena.

. MarauTHoe€ 1oJje Toka. DIeKTPOMArHuT.

. JleficTBE€ MarHUTHOTO TOJI HAa MPOBOJIHUK C TOKOM.

. DIIEKTPOABUTATEINH MIOCTOSTHHOTO TOKA.

. UccnenoBanue siBIEHUS AIEKTPOMATHUTHON MHIYKITUH.

. OnbiTel Dapajes.

. 3aBUCHMOCTH HaIpaBJICHUS WHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBCHHS.
. DIIEKTPOreHePATOP NOCTOSHHOTO TOKA.
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Jlabopamopusie pabomul u onvimol.

OI1BITEI 110 Ha6J'IIO)I€HI/II-O QJICKTPpHU3alU TCII HHHYKHHCﬁ 1 IIPpHU COIIPUKOCHOBCHHNH.

I/ICCHCI[OBaHI/IC HCﬁCTBHH QJICKTPHUYCCKOTO ITOJIA Ha TIPOBOJHUKH U TUDJICKTPUKH.

CoOopka u mpoBepKa pabOThI AMEKTPUIECCKON TN MOCTOSHHOTO TOKA.

H3mepenue u peryJIMpoBaHUEe CHITBI TOKA.

V3mepeHue u peryaIupoBaHue HAMIPSKECHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS

pe3ucTopa M HANPSHKCHUS Ha PE3UCTOPE.

7. OmnbITel, AEMOHCTPUPYIOIIHME  3aBHCHUMOCTh  DJEKTPHUYECKOTO  COMPOTHUBICHUS
MIPOBOHKKA OT €T0 JJTUHBI, TUTOIIA ! TIOMIEPEYHOTO CEUSHUS M MaTepHala.

8. IlpoBepka mpaBmiia CIOXEHHUS HAMPSHKEHUM TPH MOCIEI0OBATEIIBHOM COETUHEHUHU
JIBYX PE3UCTOPOB.

9. TlpoBepka mpaBmia JUIsi CUITBI TOKA MPH MapaUIeTbHOM COSTMHEHUN PE3UCTOPOB.

10. Onpenenenue pabOTHI SIEKTPHUUECKOT0 TOKA, UAYIIETO Yepe3 Pe3UCTOP.

11. Onpenenenne MOITHOCTH JIEKTPUIECKOTO TOKA, BBIIEISIEMOH Ha PE3UCTOPE.
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12. ccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MIYIIErO YEPE3 JIAMIIOUKY, OT HalpsyKEHUS
Ha HEM.

13. Onpenenenue KII/1 narpeBarens.

14. ViccnenoBanne MarHUTHOTO B3aMO/IEWCTBHS TOCTOSIHHBIX MarHuTOB.

15. U3yyeHne MarHuTHOrO IOJIi IOCTOSIHHBIX MArHMTOB MpPHU HMX OOBEAMHEHHH H
pas3eNeHun.

16. UccnenoBanne AeMCTBUS SIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITEL, JEMOHCTPUPYIOIIME 3aBUCUMOCTD CUJIBI B3aUMOJEHCTBHS KaTyIIKH C TOKOM U
Mar"ura oT CHJIbl TOKAa U HAIIPaBJIEHUS TOKA B KaTyIIIKE.

18. M3yuenune neicTBUS MarHUTHOTO MOJIS HA TPOBOJHUK C TOKOM.

19. KoncrpynpoBanue u u3ydeHre paboThl AIEKTPOIBUTATEIS.

20. U3mepenune KIIJ] anekTponBUraTeIbHON YCTaHOBKH.

21. OnpITEI IO HWCCIEIOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHON HMHAYKIMU: HUCCIETOBAHHUE
M3MEHEHUH 3HaYeHUsI U HaIlPaBJICHUSI HHAYKIIMOHHOTO TOKaA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHHUsI.

Mexannueckoe nBwxeHue. MarepuanbHasd Touka. Cuctema orcdé€ra. OTHOCHTEIBHOCTH
MEXaHWYECKOrO [JBHKEHHs. PaBHOMEpHOE mpsMOIMHENHOEe [BMKEeHHE. HepaBHOMepHOE
npsiMoiuHeHoe aBmkeHune. CpenHsss U MIHOBEHHas CKOPOCTh Tejla IMpPU HEPaBHOMEPHOM
JBYKCHHH.

Yckopenue. PaBHoyckopeHHOE npsiMoTiHEHOE ABMxkeHHne. CB0O0HOE TTajieHue. OMbBITHI
lanunes.

PaBHOMepHOE nBMXXEHUE MO OKpykHOcTH. Ilepuon u yactora obOpamenus. JluneiHas u
yIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHUE.

IlepBbiit 3akoH HerotoHa. Bropoi 3axkon Herorona. Tperuit 3akoH HeroroHa. IIpuHuun
CYNEPIIO3HUIINH CHIL.

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHus: Cuiia TPEHMsI CKOJBXKEHUS, CUJla TPEHUS
IIOKOSI, IPYTHE BUJIbI TPCHMUSL.



Cuna TsKecTH M 3aKOH BCEMHPHOTO TATOTEHUS. YCKOpPEHHE CBOOOIHOTO IaJeHHUS.
IBumxenne 1utaHer Bokpyr Comnnma. IlepBas kocMuueckas ckopocTb. HeBecomocTs
MepErpy3KHu.

PaBHOBecue MaTepuanbHOU TOUKHA. AOCOMIOTHO TBEPAOE Teno. PaBHOBecHe TBEpOTO TEma
C 3aKpEIJIEHHOW OChIO BpallleHusi. MomMeHT cuiibl. LIeHTp TskecTH.

I/IMHy.TIBC Tena. M3MmeHeHue HUMITYJIbCA. I/IMHYJ'IBC CHIIBI. 3aKOH COXPAaHCHUA HMITYJIbCA.
PeakTuBHOE ABMKEHUE.

Mexanunueckasi pabora ¥ MOIIHOCTh. PaboTa cui TspkecTH, ynpyroctH, TpeHus. CBs3b

SHEPrUu

u pa6OTLI. IloTenunanbHas OHECpTrUd TCJIda, MOAHATOrO0 HaJ IMOBCPXHOCTHIO 3CMIIN.

[TorenumanpHas 3HEeprus cxxaroi npyxuHsl. Kunerndeckas sHeprus. Teopema 0 KHHETHYECKON
SHEPruM. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPTHH.
Hemoncmpayuu.

1.
2.

AN S

7.

8.

9.

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

Habumroienne MexaHn4eckoro JBUKEHHSI TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.
CpaBHEeHHME IyTEM U TPAEKTOPHM IBMKEHHS OJHOIO M TOrO XK€ TeJaa OTHOCHUTEIBHO
Pa3HBIX TEJ OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHHUS PSAMOIUHENHOTO ABUKCHUS.

HccenenoBanue nNpu3HaKOB paBHOYCKOPEHHOTO IBUKCHHUS.

HaburoieHue 1BUKEHUs Tesla o0 OKPYKHOCTH.

HaGutoieHne MexaHn4ecKux sIBICHUH, IPOUCXOASIIUX B cucTeMe OTcuéTa « Tenexka»
pu € paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.
3aBHCHMOCTb YCKOPEHMS TeJla OT MacChl Teja U IEUCTBYIOIIEH Ha HETO CHJIBI.
HaGmtoneHue paBeHCTBa CHIT IIPU B3aUMOJIEHCTBUY TEN.

M3MmeHeHne Beca Tena IpU yCKOPEHHOM JIBUKCHHH.

Ilepenaya umiysabca Ipy B3aUMOJAEHCTBHUU TEIL.

[IpeoOpa3oBaHus SHEPTUU NP B3aUMOICHCTBUH TEIl.

CoxpaHeHHe UMITyJIbca IPU HEYNPYTOM B3aUMO/IEHCTBUU.

CoxpaHeHHe UMITyJIbCca IPU a0COTIOTHO YIPYTOM B3aUMO/IEHCTBUU.

HaOmtoneHne peakTUBHOTO IBUKEHHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUU MTPU CBOOOTHOM IMaJICHHUH.

CoxpaHeHre MEXaHMYECKON YHEPTUH TP IBHYKEHUU TeJa MO IEHCTBUEM TPy KUHBI.

Jlabopamopuwvie pabomot u onvimol.

1.

KoHcTpynpoBanue Tpakra [uisl pasroHa M JaJbHEHIIEr0 PaBHOMEPHOTO JABM)KEHUS
IIapHKa UK TEJIEKKH.

Omnpenenenne cpeiaHell CKOPOCTH CKOJNBXKEHHS OpycKa WIM ABIDKEHHs HIapuKa TI0
HAKJIOHHOM IIOCKOCTH.

Omnpenenenue yCKOpeHHsl Teda IMPU PaBHOYCKOPEHHOM JIBXKEHUHM [0 HaKJIOHHON
TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHU MPH PaBHOYCKOPEHHOM ABM)KEHUU 0e3
HAYalbHOW CKOPOCTH.

[IpoBepka THMOTE3Bl: €COU MPH PaBHOYCKOPEHHOM JBI)KEHHUM 0€3 HayalbHOU
CKOPOCTHM TYTH OTHOCATCS KaK psJl HEUETHBIX 4YHCEN, TO COOTBETCTBYIOIUE
IPOMEXYTKH BPEMEHU OJUHAKOBBI.

I/ICCHGI[OBaHI/Ie 3aBUCUMOCTHU CHJIBI TPCHHUA CKOJBXCHHA OT CHJIbI HOPMAJIbHOI'O
JaBJICHUS.

Omnpenenenne ko3P PuIMeHTa TPECHUS CKOTHKCHHUS.

Onpenenenne xECTKOCTU MPYKUHBIL.
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9. Omnpenenenne pabOThl CHUJIBI TPEHUS TMPU PABHOMEPHOM JIBIXKEHUHM Tena IO
TOPU30HTAIILHOM MOBEPXHOCTH.

10. Ompenenenrie pabOThl CUJIBI YNIPYTOCTH TPU TOABEME Tpy3a C HCIOIb30BAHUEM
HEMOJIBUYKHOTO U MOJIBUKHOTO OJIOKOB.

11. 3y4yeHue 3ak0HAa COXpaHEHHS YHEPTHUH.

Pa3zgen 9. Mexann4ueckue KoJe0aHus ¥ BOJIHBI.

KonebartenbHoe npmwxenue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOaHWIi: MepHoJ, 4acToTa,
aMIUIMTya. MareMaTudeckuili W IPYKUHHbIM MasaTHUKW. [IpeBpamieHue osHepruu IpHu
KoJie0aTeIbHOM JIBUKECHUU.

3aryxatomme KojeOaHus. BeiHyKaeHHbIe KojeOaHus. Pe3onanc. MexaHnyecKre BOJHBI.
CaoiicTBa MexaHM4eCKHX BOJH. I[IpojonpHbIe M NonepedHble BOIHBL. [[1MHa BOJIHBI U CKOPOCTH
€€ pacnpocTpaHeHusl. MexaHUYeCKUe BOJIHBI B TBEPAOM TeJIE, CEICMUYECKUE BOJIHBI.

3Byk. ['poMKkoCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. H(dpa3Byk u yabTpa3ByK.

Hemoncmpayuu.

HaGmoienue xonebanuii Tei moa AeHCTBUEM CHUITBI TSKECTH U CHIIBI YIIPYTOCTH.
Habmtonenue koneOaHmii rpy3a Ha HUTU U Ha TIPYy>KUHE.

HabmtoneHue BBIHYKAEHHBIX KoJeOaHU 1 pe3oHaHca.

PacrnipocTpanenre npoAoabHBIX U TONEPEYHBIX BOJIH (Ha MOJIENH).
HabutoieHne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKUI PE30HAHC.

Jlabopamopuwvie padbomot u onvimol.

1. Ompenenenue 4acTOTHI U MEpUOJIa KOJIeOaHUI MaTeMaTHIECKOT0 MasTHUKA.

2. Omnpenenenre 4acTOTHl U MepUo/Ia KoyebaHUi MPY>KUHHOTO MasTHUKA.

3. MHccrnenoBanue 3aBUCHMOCTH INEpHOAA KOJeOaHWH IMOABEUICHHOTO K HUTHU TIpy3a OT

JUTMHBI HUTH.

4. WccnenoBaHue 3aBUCHMOCTH Nepuoja KojeOaHUM NMPYKUHHOTO MasTHUKAa OT Macchl

rpysa.

5. TlpoBepka HE3aBUCUMOCTH TepHoJa KojeOaHWil Tpy3a, MOABEIICHHOTO K HUTH, OT

Macchl rpy3a.
6. OmnbIThl, [EMOHCTPUPYIOIIUE 3aBUCHMOCTh TMepHoJa KoJleOaHuil MpPY>XKMHHOTO
MasTHHKA OT MACChI IPy3a U KECTKOCTU MPYKUHBI.

7. WI3mepeHue ycKopeHUs: CBOOOHOTO MaICHUS.

Pasnea 10. D1eKTpOMarHuTHOE 10JIe M 3JICKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMarHuTHOE TOJje. DJIEKTPOMAarHuTHbIe BOJHBI. CBONCTBA 3JIEKTPOMArHUTHBIX
BoJH. lIkana 31ekTpoMarHuTHEIX BOJIH. VICII0/Ib30BaHNE 371€KTPOMArHUTHBIX BOJIH JIJISl COTOBOM

SN hA DD =

CBSI3H.
DnekTpomMarauTHas npupoaa cBeta. CKOpocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1. CBolicTBa AIEKTPOMAarHUTHBIX BOJIH.

2. BomnHoBbI€ CBOICTBa CBETA.

Jlabopamopusie pabomul u onvimol.

1. HW3ydeHue CBOMCTB JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeToBbIE sIBJICHUS.

JlyyeBass mozpens cBera. Mcrtounuku cera. [IpsMonuHeliHOE€ pacnpOoCTpaHEHHE CBeETa.
3atmenus Connua u JIyHel. Otpaxenue ceera. [1nockoe 3epkano. 3aKkOH OTpaKEHUs CBETA.
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IIpenomiieHne cBeTa. 3aKOH NpeaoMieHUs cBeTa. [loaHOe BHYTpEHHEE OTpaKEHHUE CBETA.
Hcnonb30BaHne NOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAX.

Jlunza. Xox nydedr B nmH3ze. Omnrtuyeckas cucrema (ortoammapara, MUKPOCKONa U
Teneckona. I'ma3 kak ontudeckas cucreMa. bim3opyKocTs U 1aabHO30PKOCTb.

Pasnoxxenue 6enoro csera B criekTp. OnbiTel HptoToHA. Cli0’keHue CeKTpaIbHBIX IBETOB.
Hucnepcus cseTa.

Hemoncmpayuu.
[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.
OtpaxeHnue cBera.
[Tonyuyenune n3o0paxeHuii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomiieHue ceera.
OnTH4yecKui CBETOBO/I.
Xon mydeil B cobuparolieil muH3e.
XoJI myder B pacCEeUBArOILIEH JIMH3E.
[Tomyuyenue n300paXkeHUit C MOMOIIIBIO JIMH3.

XNk L=

9. Tpunuun neiictBus ¢oroannapara, MUKpPOCKOIA U TEIECKOIIA.

10. Monens rnasa.

11. Paznoxenue 0enoro cBeTa B CIEKTP.

12. [lomy4yenue 6€510r0 CBETA MPU CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopuwvie padbomot u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPa)K€HUs CBETOBOTO Jy4a OT YIJIa MaJeHHUs.

2. H3ydeHue XxapaKTE€pHUCTUK U300paKEHUS MpPeIMETa B IJIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCMMOCTH YIUIa IIPEJIOMIIEHUSI CBETOBOTO JIyda OT yTJla MaJeHHs Ha
TPaHUIIE «BO3IYX—CTEKIIO».

[Tomydenue n3o00pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMPAFOIIEH JTUH3BI.
OnbITHI 110 Pa3IoKEHUIO OEJIOro CBETa B CIIEKTP.

OnpIThl 1O BOCHPUSATHIO I[BETA MPEIMETOB NMPU HX HAOIIOEHUU uYepe3 I[BETOBBIC
(GUIBTPBI.

Pa3zgen 12. KBantoBble siBJIeHHS.

Omnsitel Pesepdopna u nmnanerapuas mojaens atoma. Mozens atoma bopa. Mcnyckanue u
norJomeHure ceera atoMoM. KBanTel. JInHeiiuaToie ClIEKTPHI.

PamnoaktuBHOCTh. Anb(a, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO spa.
Hyknonnass Mogzens aromHoro sapa. M3orombel. PanunoaktuBHbBIE mnpeBpaunieHus. l[lepuon
M0JTypacnaja aTOMHBIX sJIEp.

SnepHbie peakuuu. 3aKOHbI COXPAHEHUS 3apsiIOBOTO M MAaCCOBOT'O YHCEI. DHEPrus CBSI3U
aTOMHBIX szep. CBs3b Macchl M dHepruu. Peaknmm cuHTe3a W neneHus sjep. McrouHukm
sHeprun CoJlHLIA U 3BE3L.

AnepHas sHepretuka. JlefcTBUs palMOAKTUBHBIX U3JIyY€HUI Ha )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrexTpbl U3Ty4eHUs U MOTJIOLIECHHUS.
CriexTpsl pa3IuvHbIX Ta30B.

CriexTp BoJIOpoOJIa.

Ha6monenue tpexoB B kamepe BunbcoHna.
PaboTta cuéTunka MOHU3UPYIOMNX U3TyUYCHUM.

NS s
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Perucrparus usiryueHust IpUpoJHBIX MUHEPAIOB U IPOAYKTOB.
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Jlabopamopusie pabomul u onvimol.

1. HaOmroneHue CIIOUIHBIX U TMHEHUAThIX CLIEKTPOB U3yUYEHUSI.

2. HccnenoBaHue TpEKOB: M3MEPEHUE 3HEPIMM YacTHULBI 1O TOPMO3HOMY IyTH (IO

dboTorpadusim).

3. H3mepeHne pagnoakTUBHOTO (hoHA.

IHoBTOPUTEIHbHO-0000 1AM MOYJIb.

[ToBTOpUTENHEHO-0000IIAIOMIMK  MOIYJh TMpEAHA3HAueH I  CHUCTEeMaTH3aluu U
000011IeHUs IPEAMETHOTO COJIEPYKAHUS U OTBITA AESTEIBLHOCTH, IPUOOPETEHHOTO NP U3YUECHUHU
BCEro Kypca (hPU3MKH, a TakKe JUId MOJrOTOBKH K OCHOBHOMY I'OCYIapCTBEHHOMY 9K3aMEHY IO
¢buzuke a5 00yJarONUIMXCsl, BRIOPABIINX STOT YYEOHBIN TpEMET.

[Ipy wu3ydyeHMHM JAHHOTO MOJYJS pEAIn3ylOTCd M CHCTEMAaTU3UPYIOTCS  BUIbI
NesTeIbHOCTH, Ha OCHOBE KOTOPBIX OOECleyuBaeTcsi JOCTIKEHHE NPEIMETHBIX U
METanpeIMETHBIX IJIAaHUPYEMbIX Pe3yJIbTaTOB 00y4deHHs, (POpMUPYETCS €CTECTBEHHOHAY4YHas
IPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIEIOBAaHUS SBICHUN NPUPOIBI U TEXHHKH,
OBIIQJICHHUE YMEHUSIMHU OOBICHATh (PU3NYECKUE SBICHUS, MPUMEHSS TOJTy4YCHHbIE 3HAHUS,
pelaTth 3a1a4i, B TOM YHUCJI€ KAYECTBEHHbBIE M OKCIIEPUMEHTAIIBHBIE.

[IpyHIMIIHATBHO NEATEIBHOCTHBIM XapaKTep JaHHOTO pas3zella pealn3yeTcs 3a CUET TOro,
4TO 00yyaroluecs BBIMOIHAIOT 3a/1aHus, B KOTOPBIX UM Ipeaaraercs:

Ha OCHOBE ITOJIyYE€HHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSACHATH (PU3MUECKUE SIBICHUS
B OKpY’Karouel Npupoae U MOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAay4HbIE METOJbI MCCIEAOBAHUS (PU3NYECKUX SIBJICHUN, B TOM YHUCIE IS
MIPOBEPKHU THIIOTE3 U MOIYUYESHHS TEOPETUUECKUX BHIBOJIOB;

OOBSICHATH Hay4HbIE OCHOBBI HauOoliee BaKHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOIOTHUH,
HanpuMep, MPaKTUYECKOIO HCIOJIb30BAHUS PA3IUYHBIX HCTOYHUKOB DSHEPIUUM HAa OCHOBE
3aKOHA IIPEBPALICHUS U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTUU.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHUASA

N3yuenne ¢u3nku Ha YpOBHE OCHOBHOTO OOIIETO 00pa3oBaHWs HANpPABICHO Ha

JOCTUKEHHUE TMYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynbrate u3yueHus (GU3MKM Ha YPOBHE OCHOBHOIO 0O0ILIero oOpa3oBaHUS Yy
oOyyarorerocst 0y1yT cOpMHPOBAHBI CIIETYIONIUE TUUHOCTHBIE PE3yJIbTaThl B YACTH:

e 1) naTpuoOTHM4YeCKOro BOCIIUTAHUS:

® — MpOsBICHHE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (pm3nuecKoit
HayKH;

® — [ICHHOCTHOE OTHOILIEHHE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(U3UKOB;

e 2) rpa’KAaHCKOI0 U JyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

® — TOTOBHOCThH K aKTUBHOMY yUYacCTHIO B 00CY)K/IEHUU OOIIECTBEHHO 3HAUYMMBIX M ATHUECKUX
npo0seM, CBI3aHHBIX C MPAKTUUYECKUM IPUMEHEHUEM TOCTHXKEHUHN (PU3HKHY;

® — OCO3HAHME BaXKHOCTU MOPAIbHO-ITHUECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;

e 3)3cTeTHMYECKOro BOCIUTAHMSI:

® — BOCHPUATHE 3CTETHYECKUX KauecTB (PU3NYECKOM HAyKH: €€ TapMOHHUYHOTO TOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

® 4) IeHHOCTH HAYYHOTI'0 NMO3HAHMS:

® — OCO3HAHME IIEHHOCTH (U3UUECKOM HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIISIONIEH KyJIbTYPBI,

® — pa3BHUTHE HAYYHOM JIOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON ICATEIIbHOCTH;

e 5) ¢popMupoBaHUA KYJbTYPbI 310POBbSI U IMOIUOHAJILHOIO 0JIAT OOy YHSA:

® — OCO3HaHME IIEHHOCTH 0e30MacHOro obpasa *XKM3HM B COBPEMEHHOM TEXHOJIOTHMYECKOM
MHUpE, BaKHOCTH TMpaBHJI O€30IaCHOTO IOBEJEHHs Ha TpAHCIOpTE, Ha JOporax, c
ANEKTPUYECKUM U TEIJIOBBIM 000pPYI0BaHUEM B IOMAIIHUX YCIOBHSIX;

e — chOpMHPOBAHHOCTh HaBBIKA peIIEKCUH, IPU3HAHUE CBOETO IMPaBa Ha OUIMOKY M TaKOTO
e MpaBa y Jpyroro 4ejioBeKa;

e 6) TPYZ0BOIO BOCIINTAHMSA:

® — aKTMBHOE y4YacCTHE B PEUICHMM NPAKTUYECKHUX 3a]ad (B paMKax CeMbU, 00pa30BaTEIbHOU
OpraHM3alliyi, Tropojia, Kpas) TEXHOJOTMYEeCKOW U  COLMAJbHOW HAIMpPaBIIEHHOCTH,
TpeOYIOLINX B TOM YHUCIIe U (PU3NYECKUX 3HAHMIA;

® — HHTEpecC K MPaKTUYECKOMY M3yUeHHIO0 Mpodeccuii, CBI3aHHBIX C PU3NUKOM;

e 7) 3KOJIOTHYECKOT0 BOCIIUTAHUSA:

e — OpHEHTalUs Ha TNpUMEHEHHE (PU3MUECKUX 3HAHUU M pelieHus 3agad B 001acTu
OKpYy’ Karollel cpenbl, MIIAHUPOBAHUS MOCTYIKOB M OLIEHKH MX BO3MOXHBIX IOCJIEJICTBUMN
JUISL OKPY>KAIOIIEe Cpenbl;

e — OCO3HaHHUE TI00ATBFHOIO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U IyTel UX pelIeHus;

e 8) ajanTanMu K M3MEHSIOLUIMMCS YCJIOBUAM COLMATBHOM M IPUPOJAHOM Cpelbl:

e — T[OTPeOHOCTb BO B3aUMOJIECWCTBUU MPH BBIIOJIHEHUU HCCIEJOBAHUN M MPOEKTOB
(bu3n4ecKoil HalPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUAM APYTHUX;

® — [IOBBILIECHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pPe3 MPAKTUYECKYIO EATENBHOCTD;

e — 1OTpPeOHOCTH B (POPMHUPOBAHUHM HOBBIX 3HAHWUH, B TOM uucie (OPMYIHPOBATH HJIEH,
MOHSTHSL, TUIIOTE3bI O (PU3UUYECKUX O0BEKTaX U SIBICHUSX;
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e — 0CO3HaHHUE e(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3MKH;

® — [UIAHMPOBAHHE CBOETO PAa3BUTHUS B IPHOOPETEHUN HOBBIX (PM3UUECKUX 3HAHUIL;

® — CTpEMIIEHHE aHAIU3UPOBATh U BBISIBIATH B3aUMOCBSI3U IPUPO/IbI, 0OIIECTBA U IKOHOMUKH,
B TOM UHCJIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUI;

e — OIICHKAa CBOMX JEWCTBUM C YYETOM BIMSHUS Ha OKPYKAIOIIYIO CpELy, BO3MOKHBIX
I7100aJIbHBIX MOCIIEACTBUH.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrate oOCBOGHHMS TNpOrpaMMbl TO (HU3HKE Ha YpPOBHE OCHOBHOTO OOMIETO
oOpazoBanust y oOyuartomierocss OyayT cGOpPMHpPOBAHBI MeTaNpeAMeTHbIe pe3yJabTaThl,
BKJIIOUAIOIIME II03HABATENbHbIE YHUBEPCAJIbHbIE Yy4eOHbIE JI€HCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaJIbHbIE YUeOHBIE NEHCTBHUSI, PETYISITUBHBIC YHUBEPCATIbHBIE YIeOHBIE IEHCTBHS.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE yUeOHbIe 1eiiCTBUS

Ba3oBbie Jiornueckue AeicTBUA:
® BBIABIIATH M XapaKTePU30BaTh CYIICCTBCHHBIC IPU3HAKU OOBEKTOB (SIBJICHUH );
® YCTaHABIIMBATH CYIIECTBEHHBIM MPHU3HAK KIACCU(PUKALMK, OCHOBAHHS IS OOOOIICHUS U
CpaBHCHHS,
® BBISBIATH 3aKOHOMEPHOCTH W TPOTUBOPEUYHUS B paccMaTpuUBaeMbIX (QakTaxX, NaHHBIX U
HAOJTIOICHUSX, OTHOCSAINXCS K (DHU3UUICSCKUM SIBIICHUSM;
® BBISBISTH NPUYUHHO-CICICTBEHHBIC CBS3U TPU U3YYCHHH (DU3MUECKHX SBICHUH W
MPOIIECCOB, JIeNaTh BBIBOJBI C  HWCIONB30BAHWEM JICAYKTHBHBIX ¥  HHIYKTHBHBIX
YMO3aKIIOYCHH, BBIIBUTATH TUTIOTE3BI O B3aUMOCBSI3AX (PU3UICCKUX BEITHYUNH;
® CaMOCTOSTENBHO BBIOMpATh CMOCOO pernieHus y4deOHOW (usmueckol 3amauu (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIICHHUS, BBHIOOP HaumOoliee TMOAXOMASIIETO C  YYETOM
CaMOCTOSITEJIEHO BBIJICIICHHBIX KPUTEPUEB).
Ba3oBble ucciieoBaTebCKHe AeHCTBUS
®  HCIIOJIb30BAaTh BOIPOCHI KaK MCCIIEAOBATEIHCKUN HHCTPYMEHT TTO3HAHWS;
® IIPOBOJUTH IO CAMOCTOSITCIILHO COCTABJICHHOMY IUIAHY OITBIT, HECIIOXKHBIA (DHU3NUICCKHIA
AKCIIEPUMEHT, HEOOIBIIIOE UCCIeIOBAaHNE (PUZUIECKOTO SBIICHUS;
e OICHMBaTh HAa MPUMEHHMOCTb M JIOCTOBEPHOCTh HWH(POPMAIUIO, TOJIYYCHHYIO B XOJE
WCCIICTOBAHUS WU DKCIICPUMEHTA;
®  CaMOCTOATEIBHO (POPMYJIUPOBATH OOOOIICHHS W BBIBOJBI IO pe3yJbTaTaM IPOBEAEHHOTO
HAOJIIOIEHHs, OIIBITA, UCCIIETOBAHU;
e [IPOTHO3UPOBATH BO3MOXHOE JajJbHEHIIee pa3BUTHE (PU3UYECKHX IPOIECCOB, a TaKKE
BBIIBUTATh TPEINONI0KEHUS 00 MX Pa3BUTUU B HOBBIX YCIOBUSX U KOHTEKCTaX.
Padora ¢ undopmanmeii:
¢ IPUMCHSTH Pa3IMYHBIE METOJbI, WHCTPYMEHTHI W 3alpoCchl NpH IIOMCKE W OTOOpe
nH(pOpPMaIIMU WIN JAaHHBIX ¢ yUETOM MPEANIOKEHHON yueOHo (pu3nueckoit 3a1auu;
® aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIIPETUPOBATh MH(DOPMAIIMIO PA3IMYHBIX BHIOB
1 GhopM IpeICTaBICHHUS,
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CaMOCTOSITENIbHO  BBIOMpPATh ONTHUMaNbHYIO GoOpMy TMpeicTaBieHuss UHPOpMaAlMU U
WITIOCTPUPOBAThH pPelllaeMble 3a/1a4l HECIOKHBIMU CXEMaMH, THarpaMMaMu, MHOM IpaduKoit
U UX KOMOMHALIUSMH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIbHBIC y‘leﬁﬂble JelCcTBHUA:

B X0Jie¢ 00CYXJIeHHUS Y4eOHOTO MaTepuana, pe3yJabTaToB JaOOpPaTOPHBIX PadOT M MPOEKTOB
3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbI U BBICKA3bIBATh WJICH, HAIICJICHHBIC Ha
pelIeHre 3a]a91 U TIOJIFICpKaHKe 0J1aroKenaTeIbHOCTH OOIICHMS;

COTIOCTABJIATH CBOM CYXXIEHHUS C CYXKJICHHUSIMH IPYTHX YYaCTHHKOB JUAJIOTa, OOHAPYKHBATh
pa3IM4Me U CXOJICTBO MO3ULIMIA;

BBIP2XKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

MyOJUYHO TPEICTaBIATh PE3yJbTaThl BBITOJIHEHHOTO (DU3MUYECKOTO ONBITA (IKCIICPUMEHTA,
HCCJICIOBAHMSI, TPOCKTA);

MMOHMMATh W HCIIOJIB30BAaTh MPEHMYIIECTBA KOMAHIHOW W WHIUBUAYAIbHOW pPaOOTHI MPHU
PEIICHNH KOHKPETHON (DU3HYECKOM MPOOIEMBI;

NMPUHUMATh IIEJIM COBMECTHOH JICATEIBHOCTH, OPraHU30BBIBAaTH JICHCTBUS 1O e
JOCTHKCHHIO: PACIIPEACIATh POJHM, OOCYXJaTh IPOLECChI M PE3yJIbTaThl COBMECTHOM
paboThl, 000011aTH MHEHHSI HECKOJIBKUX JIFOJICH;

BBEITIOJHATH CBOKO 4YacTh pPa0OTHI, JOCTUTAs KAa4eCTBCHHOTO pe3yJibTaTta IO CBOEMY
HAIPABJICHUIO U KOOPJAHHUPYS CBOH JICUCTBHUS C APYTUMHU WICHAMH KOMAaH/IbI;

OIICHWBATh KAa4eCTBO CBOETO BKJAJa B OOIIMHA MPOAYKT IO KPUTEPHUSM, CaMOCTOSTEIHHO
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasitTuBHbIe yHHBepCaJbHbIC y4eOHbIe AelicTBUSA

CaMoopraHmaunﬂ:

BBISIBJIATH NPOOJEMbI B JKM3HEHHBIX M Y4YEOHBIX CHUTyalUsAX, TPEOYIOLMX Ui peLIeHHs
(bu3nUecKux 3HAHUMH;

OPHEHTUPOBATHCA B PA3IMYHBIX MOIX0AAX MPUHITUS peLIeHUH (MHIUBUyaIbHOE, IPUHSITHE
pellIeHus B IpyIIe, IPUHIATHE PELLICHUI TPYION);

CaMOCTOSITENIBHO COCTaBJSATh QJITOPUTM pelieHuss (U3MYEecKOol 3aauu Wi IJIaHa
UCCIICIOBAaHUST C Yy4YETOM HMEIOLIUXCS PECypcoB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATH MIpe/jiaraeéMble BApUaHThI PEeLICHUN;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 pEIICHHE.

CﬂMOKOHTpOJ’Ib, SMOILMOHAIbHBbII HHTEJJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallMX U IpeJuIaraTh IUIaH €€ N3MCHEHHS,
OOBSICHATh NPUYMHBI JOCTHKEHHS (HEIOCTHKEHHUs) pe3yJIbTaTOB JAEATENbHOCTH, JaBaThb
OLIEHKY MTPUOOPETEHHOMY OIIBITY;
BHOCUTb KOPPEKTHBBI B JESTEIbHOCTh (B TOM YHUCIIE€ B XOJ BBIIOJHEHHUS (PU3HUECKOTrO
UCCIICIOBAaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENBLCTB, N3MEHHMBIIUXCS CUTYAIHH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;
OLICHUBATb COOTBETCTBUE PE3YJILTATA LIEIU U YCIOBUSM;
CTaBUTH ce0sl HA MECTO JAPYTOro YEJIOBEKA B XOJI€ CIIOpa WM JTUCKYCCUHU Ha HAYYHYIO TEMY,
ITIOHUMAaTb MOTHUBBI, HAMEPEHHUSI U JIOTUKY IPYroOro;
MPU3HABATh CBOE MPaBO Ha OLIMOKY MPH PElIeHUH (PU3NYECKHX 3a/1a4 WU B YTBEPKACHUAX
Ha Hay4HbIE TEMbI M TAKOE K€ IIPaBO IPYTroro.
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IHNPEAMETHBIE PE3YJBTATDBI

K konny oOyuenus B 7 kJjacce MpeiIMeTHbIE pe3yJbTaThl Ha 0a30BOM ypPOBHE JIOJIKHBI

OTpakaTb c(hOPMUPOBAHHOCTH Y 00YUYaIOIIUXCSI YMEHUI:

UCTOJIb30BaTh MOHATHUS: (PU3NYECKHE M XUMHUYECKUE SBJICHUS, HAOIIOEHUE, SKCIIEPHMEHT,
MOJIEJIb, TUTIOTE3a, EAUHUIIBI (PU3UUECKUX BEJIMYUH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS
BemlecTBa (TBEpAOE, JKUAKOE, Ta3000pa3HOE), MEXaHWYECKOE JBHKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSMOJIUHEHHOE), TPAaeKTOpHUs, PaBHOJAEHCTBYIOLIAs cuia, AedopMmarius
(ynpyrasi, nmiacTu4eckas), HEBeCOMOCTb, COOOIIAIOIINECS COCY/IbI;

pasnuyath sBiaeHUA (Auddy3us, TEIIOBOE IBM)KEHHE YACTHIl BEIIECTBA, PAaBHOMEPHOE
IBUKEHHE, HEPAaBHOMEPHOE JBW)XEHHME, HMHEpLUS, B3aUMOJICHCTBUE TE€J, pPABHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOW OCBIO BpaLIEHMs, NEpeladya IaBICHUsS TBEPABIMHU TEIAMH,
KHUIKOCTAMA W Ta3aMH, aTMocpepHOe [aBieHWE, IUIaBaHWE Tell, NPEeBpaIICHHS
MEXaHUYECKON SHEpruM) MO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JIE€MOHCTPHUPYIOIUX JAaHHOE (PU3NYECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (PU3NYECKHUX SBICHUH B OKpYXKAIOIIEM MHpE, B TOM
yucie (U3NIecKue SIBICHUS B MIPUPOJE: MPUMEPHI IBUKEHUS C PA3IIMYHBIMU CKOPOCTSIMU B
KUBOM M HEXMBOM MPHUPOAE, NEHCTBUE CWIIBI TPEHUS B MPHUPOJAEC U TEXHUKE, BIUSHUE
aTMOC(epHOro AaBJIEHHsSI HA )KUBOM OpraHu3M, IUIaBaHUE PbIO, pplYard B Tejie YeloBeKa, Ipu
3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIJIENATh CYIIECTBEHHbIE CBOICTBa
(mpu3HaKM) PU3NYECKUX SIBICHUH;

OINUCHIBATh M3YYECHHBIE CBOWCTBA Tel M (PU3MUECKHe SIBIECHUS, MCIONB3Yys (uznyeckue
BEJIMYMHBI (Macca, 00bEM, INIOTHOCTD BELIECTBA, BPEMs, ITyTh, CKOPOCTh, CPEIHSISI CKOPOCTh,
cujla YNpYyrocTH, CHJa TSDKECTH, Bec Tella, CHJa TPEHUs, AaBlieHHe (TBEpAOro Tena,
KHUJIKOCTH, rasa), BHITAJIKUBAIOLIAs CHUJIa, MEXaHUYecKas paboTa, MOIIHOCTh, IJIEYO CHJIBL,
MOMEHT CHJIBI, KOI()(UIIMEHT TOJE3HOr0 JCHCTBUS MEXaHH3MOB, KHHETHUYECKas W
NOTEHIMAJIbHAs JHEPrus), NpPU ONUCAHUM IMPABWIBHO TPAKTOBATh (PU3MUECKUH CMBICIH
UCIOJIb3YEMBIX BEJIMYUH, UX O0O3HAUEHUS U €IWHUIBI (PU3MUECKUX BEIMYUH, HAXOJIUTh
(bopMyIbl, CBS3BIBAIOLINE JAHHYIO (U3UUECKYIO BEJIMUUHY C APYTUMH BEJTMUYMHAMHU, CTPOUTH
rpadMKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUYNH;

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBJICHUS U IPOLIECCHI, MUCIOJb3Yys IpaBHiia
ClIO’)KeHMs cuil (BIOJIb OJHOM mpsimoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
NpaBUJIO paBHOBecHsl pbruara (0J0Ka), «30JI0TOE MPABUIIO» MEXAHUKHU, 3aKOH COXPAaHEHHS
MEXaHUYECKOM SHEPTHH, IIPU ITOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aIHCHIBATh
€ro MaTeMaTH4YeCKOE BbIPAKEHUE;

OOBSICHATH (pU3MUYECKHe SBJICHUS, MPOIECChl U CBOMCTBA TeJl, B TOM YHMCIIE U B KOHTEKCTE
CUTyallull MNPAaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BbIABISATh MPUYMHHO-CIIEICTBEHHbBIE
CBSI3M, CTPOUTH OOBSICHEHHE W3 |—2 JIOrMYECKHMX IIaroB ¢ OMOpod Ha 1-2 H3y4YEHHBIX
CBOWCTBA (PU3MUECKUX SABICHUH, PU3MUECKUX 3aKOHA WK 3aKOHOMEPHOCTH;

pemaTh pacdEéTHbIC 3a/1a4u B 1-2 neicTBUSA, UCTIOIB3Ys 3aKOHBI U (POPMYJIIBI, CBSI3BIBAIOIIUE
(bu3nyeckre BEIUUMHBI: HA OCHOBE aHaJIM3a yCJIOBUA 3a/1a4yM 3allUChIBaTh KPaTKOE YCIIOBHE,
MOJICTaBIATh (PU3MUECKUE BEIMYMHBI B (QOPMYJbl M MPOBOAUTH PACUYETHI, HAXOJIUTH
CIpaBOYHBbIC JaHHBIE, HEOOXOIUMBIEC AJIS PELICHHs 3aJay, OLEHUBATh PEATUCTUYHOCTD
MOJYYeHHOM (hru3nyecKoil BEIMUHHBI;
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pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOIIN (U3HMUECKUX METOJIOB, B
OMHCAaHUU UCCIEAOBaHUS BBIIEATH MPOBEPSEMOE MPEANOoIoKeH!E (TUIOTe3Y), pa3inyaTh U
WHTEPIPETHPOBATh TOJYYCHHBIN pE3yNbTaT, HAXOAUTh OIIMOKU B XOJI€ OMbITa, ACNaTh
BBIBOJIBI 110 €T0 pe3ysbTaTaM;

MIPOBOANTD OIBITHI M0 HAOMIOACHUIO (DU3MUECKUX SBICHUN WM (U3HMUECKUX CBOHCTB TeN:
(bopMyIHpOBaTH TPOBEPSIEMBbIE TPEATIONOKEHHS, COOUPATh YCTAHOBKY M3 IPEIIOKEHHOTO
000py/TI0BaHUsl, 3aMTUCHIBATH X0/ OIBITa U ()OPMYJIUPOBATH BHIBOJIBI;

BBHITIONHATh TPSMbIE M3MEPEHHsI PACCTOSHHUS, BPEMEHH, MAacChl Tena, 00bEMa, CUIBl U
TEMIIEPATypbl C HCIIOJIB30BAHUEM aHAJIOTOBBIX U IUQPOBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPECHHT;
MPOBOJUTH HCCIICJIOBAHUE 3aBHCHMOCTH OIHON (H3MUECKOW BEIMYMHBI OT JPYyroil c
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHHUH (3aBUCUMOCTH IyTH PaBHOMEPHO JIBHXKYIIETOCs Tela
OT BPEMEHH JBMKECHMSI Teja, CUIIBI TPEHUS! CKOJIBLKEHHs OT Beca Tela, KayecTBa 00paboTKH
MOBEPXHOCTEN TN W HE3aBUCUMOCTH CHJIbI TPEHHUS OT IUIOIIAJU COIPUKOCHOBEHHS TeET,
CHWJIBI YIIPYTOCTU OT YJUIMHEHUS MPYKUHBI, BHITAIKUBAIOIICH CUIIBI OT 00BbEMa MOTpyKEHHOM
YacTH TeJa U OT TUIOTHOCTH KHUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU TeJa, OT TIyOHHEI,
Ha KOTOPYIO TMOTPYXEHO TeJI0, YCIOBUHM IUIaBaHUSI TN, YCIOBUH pPaBHOBECHUS pblyara u
OJIOKOB), y4acTBOBATh B IUIAHUPOBAHWM yUEOHOTO HMCCIEIOBAHUS, COOMPATh YCTaHOBKY U
BBITIONTHATh W3MEPCHUsSI, CIeAys TMPEIIOKEHHOMY IUIaHy, (UKCHPOBATh PE3yIbTaThl
MOJIyYeHHOW 3aBUCHUMOCTH (PU3MYECKHX BEJIMYUMH B BUJE MPEAJTOKEHHBIX TaOIHll U
rpaduKoB, JeNaTh BBIBO/IBI [0 pe3ysibTaTaM UCCIIEOBAHMUS;

MIPOBOANTH KOCBEHHBIE M3MEPCHUS (PU3NICCKUX BETUYHH (TUIOTHOCTH BEIIECTBA YKHUIKOCTH U
TBEPIOTO Tela, CWJIA TPEHUS CKOJBXECHWS, NABJICHUE BO3/lyXd, BBITAJKHUBAIOLIAs CHIIA,
JEeHCTBYIONIAs Ha TMOTPYKEHHOE B JKUIKOCTH TENO, KOAPOUIUEHT MOJE3HOTO IEHCTBUS
MPOCTBIX MEXaHWU3MOB), CIEAys MPEII0KEHHOW WHCTPYKLUHU: TIPHU BBHIIOTHEHUN HU3MEPEHUN
cOOMpPATh IKCIIEPUMEHTATBHYIO YCTAHOBKY U BBIUMCIIATH 3HAUEHHUE NCKOMOW BEJIHYMHBI,
cOOJTIOAATh MpaBHIIa TEXHUKH 0€30MaCHOCTH MPHU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
yKa3bIBaTh MPUHIUIBI ACHCTBHSI MPUOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOINAOIINECS COCY/ABI, 0apoMeTp, pblYyar, MOJIBMKHBIA W HETOABUKHBIN
0JI0K, HAKJIOHHAS TJTIOCKOCTB;

XapaKTepU30BaTh MPUHIIUILI ICUCTBUS U3YYCHHBIX MPUOOPOB M TEXHUYCCKUX YCTPOUCTB C
OMOpoM Ha HX oOmnucaHus (B TOM 4YHWCie: TOAMIMIHUKHA, YCTPOWCTBO BOJOMPOBO/JIA,
THJIpaBIMYECKUN MIPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBONH HACOC, apEOMETP), UCIOJIb3YS
3HaHHUA O CBOMCTBAaX (U3UYECKUX SIBICHUW W HeoOXoaumble (U3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOAUTH MPUMEPHI (HAXOAUTh HHMOPMAIUIO O TPUMEPAX ) MPAKTUYECKOTO UCTIOIb30BAHMS
¢buznyecKux 3HAHWM B TOBCEJIHEBHON >KWM3HM uid oOecredeHHus Oe30MacHOCTH IpU
oOpaiieHuu ¢ MpuUdOpaMH U TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3I0POBBI U
COOJIFOICHHUSI HOPM KOJIOTMYECKOT0 MIOBECHHUS B OKpY Kalollei cpese;

OCYIIECTBIISITH OTOOP MCTOYHUKOB MH(OpManyu B VIHTepHETe B COOTBETCTBUU C 33JaHHBIM
MIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMMEIOUIMXCS 3HAHUM M MyTEM CpPaBHEHHUS Pa3IUYHBIX
WMCTOYHUKOB BBIJCIATH HHPOPMAIIHIO, KOTOpas SBISETCS MPOTUBOPEUYUBOMN WITH MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIONIb30BaTh MPH BBHIMOJHEHUHM YYEOHBIX 3aJaHUl HAay4YHO-TIONMYJSAPHYIO JHUTEPaTypy
($U3NUECKOTr0 COAep)KaHus, CIpPaBOYHBIC MaTepHalbl, Pecypchl ceTu VIHTepHeT, BIaAeTh
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npuéMamMH KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpazoBaHUs MH(POPMALMN U3 OJHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;
co3/laBaTh COOCTBEHHBIE KpaTKUE MUCbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBe 2-3
HCTOYHUKOB MH(OPMAIUU (PHU3UUECKOTO COJACPKAHHs, B TOM YHCIE ITyOJHMYHO JeNaTh
KpaTKue COOOIIEHHsSI O pe3ysbTaraXx IpPOEKTOB WM YYEOHBIX MCCIEAOBAaHUN, MPHU 3TOM
IpPaMOTHO MCII0JIb30BaTh M3yUYCHHBIM NMOHATHIHBIN anmapar Kypca (U3UKH, CONPOBOXIATh
BBICTYIUICHHE NIPE3CHTALNEM;
IIPY BBITOJIHEHUH YUEOHBIX IPOEKTOB U HCCIIEJOBAHUI pacpeiessiTh 00A3aHHOCTH B TPYIIIE
B COOTBETCTBHM C TOCTaBJICHHBIMHU 3a/ladyaMH, CIEAUTH 3a BBIIIOJHEHUEM IUIaHA JEUCTBUH,
aJIeKBaTHO OLIGHUBaThb COOCTBEHHBIM BKJIaJ B JESTEIbHOCTb TIPYIINbI, BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJCHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xoniy oOyueHus B 8 Kiacce mpeiMeTHbIE pe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI

OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHUA:

UCIOJb30BaTh MOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE J[BHXEHHE AaTOMOB MU
MOJICKYJI, arperaTtHbleé COCTOSHUSI BEILIECTBA, KPUCTAUIMYECKHE W aMop(dHble Tena,
HACBILEHHBI M HEHACBIIIEHHBIM Map, BIAXKHOCTh BO3JyXa, TeMIlepaTypa, BHYTPEHHSS
SHEPrusl, TEIUIOBOI JBUTATENb, FIIEMEHTAPHBIN JIEKTPUUECKUN 3apsil, dJIEKTPUUECKOE I0JIE,
MIPOBOJIHUKY U AUIJIEKTPUKH, TOCTOSIHHBIHM IEKTPHUUECKUI TOK, MAarHUTHOE TI0JIE;

pasnuyarh sABICHMA (TEIUIOBOE pACHIMPEHHE U C)KaTUe, TeIUIoNepenaya, TeIIOBOe
paBHOBeCHE, CMauyMBaHUE, KalWUISIPHbIE SBJICHMs, MCIApEHUE, KOHJEHCcalus, IUIABJICHUE,
KpucTaJm3anusi  (OTBeplAeBaHME), KHUIEHHe, Temonepenadya  (TEMJIONPOBOJHOCTb,
KOHBEKIMsI, M3JIy4e€HHUE), OJEKTpU3alMs Tell, B3aUMOJEHCTBHE 3apsA]oB, JEHCTBHA
AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCICTBHE MarHUTOB, JAEHCTBHUE
MarHMTHOTO TOJISI HA MPOBOJHUK C TOKOM, JIEKTPOMAarHUTHasi MHAYKIMS) [0 OMMCAHUIO UX
XapaKTepHBIX CBOMCTB W Ha OCHOBE OIBITOB, JEMOHCTPUPYIOUIMX JaHHOE (HU3UUECKOe
SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE U3YyUYEHHBIX (PU3NYECKHUX SBICHUH B OKpY’XKalOIIEM MHpE, B TOM
gyrciae (U3NYECKUe SBICHHS B MPHUPOJE: TOBEPXHOCTHOE HATSHDKEHHWE W KalWUISIPHBIC
SBJICHUSl B MPUPOJE, KPUCTAJUIBI B mpupoie, usnyueHue CoiHIa, 3aMep3aHue BOJIOEMOB,
MOpCKue Opu3bl, 00pa3oBaHME pPOCHI, TyMaHa, WHEs, CHEra, JJIEKTPUYECKHE SIBICHUS B
aTMocdepe, MEKTPUYECTBO KUBBIX OPTaHU3MOB, MarHUTHOE MoJie 3eMJIH, Ipei(d MoocoB,
POJb MAarHUTHOTO TOJISA JUIS KU3HU Ha 3emiie, MOJIAPHOE CHSIHHE, IPU ATOM IEepEBOIUTH
IPAaKTUYECKYI0 3ajjauy B Yy4eOHYIO, BBIJENATh CYIIECTBEHHbIE CBOICTBAa (IPU3HAKN)
(bu3nUeCKUX SBICHUIA;

OINUCHIBATh M3YYECHHBIE CBOWCTBA Tel M (PU3MUECKHe SIBIECHUS, MCIONB3Yys (uznyeckue
BEJIMYMHBI (TEMIlEpaTypa, BHYTPEHHSS DOHEprus, KOJIMYECTBO TEIJIOThI, YJEJIbHas
TEIUIOEMKOCTh ~ BEIECTBA,  yJelbHasg  TEIUIOTAa  IUIABJIEHMs,  yJAEIbHAas  TEIIoTa
napooOpa3oBaHus, yJenbHAas TEIUIOTAa CrOpaHHWs TOIUIMBA, KO3(QUIMEHT moie3Horo
JEHCTBUS TEIUIOBOM MAaIIMHbBI, OTHOCUTENBHAS BJIAXXHOCTh BO3/yXa, 3JIEKTPUUECKUN 3apsi,
cuja TOKa, OJJIEKTPUUYECKOE HAINpPSDKEHHE, CONpPOTHBIEHHE NPOBOJHHMKA, YJIEJIBHOE
COINPOTHBIIEHUE BELIECTBa, paboTa M MOIIHOCTh 3JEKTPUUECKOTO TOKa), MPU OIMUCAHUU
NPaBUIbHO TPAKTOBaTh (DU3MYECKHM CMBICI MCIOJIB3YEMBbIX BEJIWYMH, OOO3HAYEHUS H
eMHUIBI PU3UUECKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYIMMU BEIUYMHAMH, CTPOUTh TpadUKd H3YYEHHBIX 3aBUCHUMOCTEH
(bu3nUecKrX BEIHYUH,
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XapaKTepu30BaTh CBOWCTBA Teld, (PU3NYECKHUE SBJICHUS M IPOLECCHI, UCIONb3Ysl OCHOBHBIC
ITOJIOKCHUA MOHGKyJISIpHO-KHHGTPI‘-IGCKOﬁ TCOpHUU CTPOCHUMA BCIICCTBA, IMPUHIUIT
CYIEpPIIO3UIMU TOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsja, 3akoH Oma
JUId y4yacTKa 1enu, 3akoH J[xoyns—JIeHna, 3akoH COXpaHEHUs! 3HEPTUH, MPU 3TOM JaBaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €T0 MaTEMAaTUIECKOE BHIPAKECHHE;
OOBSICHATH (PU3NYECKHE MPOLECCHl U CBOWCTBA TeJ, B TOM YHCIE U B KOHTEKCTE CUTyalHii
MPAKTUKOOPUCHTHUPOBAHHOI'O XapaKTEpa: BbIABIIATL NPUINHHOCICACTBCHHBIC CBA3H, CTPOUTH
00BbsiCHeHHE U3 1—2 JJOTUYECKUX IIAroB ¢ OMoOpoi Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3MUECKHUX
SIBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pemaTh pacy€THbIC 33/1a4K B 2—3 NEHCTBUSA, UCHIOIB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIIUE
¢duznyecKre BeIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHS 3aJla4Ml 3alHChIBaTh KPAaTKOE YCIOBUE,
BBISIBJIATh HEJOCTAaTOK MJAHHBIX ISl pelleHHs 3a/aud, BBIOMpaTh 3aKOHBI U (OPMYIIbI,
HeoO0XonuMBble Ui €€ peleHHs, IPOBOIUTh Pacdy€Thl U CPABHMBATH MOJYUYCHHOE 3HAUEHUE
(bHSPI‘-ICCKOﬁ BCJINYHHBI C U3BCCTHBIMU JaHHBIMU,

pacrio3HaBaTh HpPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh NPU MOMOLIM (U3UYECKUX METOOB,
HCIOJIb3YS OIMMMCAHUC HCCICAOBAHUA, BBIACIIATH IMPOBEPACMOC MPCAINOJIOKCHUC, OLICHUBATH
IIPaBWJIBHOCTB MOPsIZIKA IPOBEIEHUS UCCIIEJOBAHMSI, JIENIATh BBIBOIBI,

IIPOBOJUTH OMbITHI 110 HAOMIOACHHUIO (PU3MUYECKUX SIBICHUN WM (PU3MYECKHX CBOMCTB Tel
(KanuJUIpHBIE SBJCHHUS, 3aBHCHMOCThH JABJIICHUS BO3yXa OT €ro o0béma, TemIeparyphl,
CKOpOCTH IIponecCa OCTbIBAHWA W HarpCBaHuWs IIPpHU H3JIYUYCHUU OT LBCTa 1/13J1y11a10mel71
(moryomatoniei) MOBEPXHOCTH, CKOPOCTh MCIAPEHUSI BOJbI OT TEMIIEPATyphl KUAKOCTU U
IUIoIAAN €€ MOBEPXHOCTH, IEKTPU3ALUA Teld M B3aUMOICHCTBUE IEKTPUYECKUX 3apsA/IOB,
BSaI/IMOJIGfICTBI/Ie IMOCTOAHHBIX MArHvTOB, BU3YyaJIHU3allUA MAarHUTHBIX nojeil IMOCTOSHHBIX
MarHuTOB, I€HCTBHS MarHUTHOI'O IOJI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHMTa,
CBOWCTBA  JIEKTPOJIBHUraTeNss IOCTOSHHOIO ToKa): (OpPMYJIMpPOBAaTH  IPOBEpsieMble
MIPEIOJIOKEHUS, COOUPaTh YCTAHOBKY U3 MPEJIOKEHHOTO 000pYA0BaHUS, OMKICHIBATH X0
OIbITa ¥ (POPMYIIMPOBATH BBHIBOJIBI;

BBINOJIHATh MPSIMbIE U3MEPEHHs TEMIIEPATYPbl, OTHOCUTEIbHON BIAKHOCTH BO3/yXa, CHIIBI
TOKa, HANpsHKEHHUsS C HUCIOJIb30BAHHUEM AHAJIOTOBBIX MPUOOPOB U JIaTYUKOB (PU3NYECKUX
BEJIMYMH, CpaBHUBAThb pe3yJbTaThl M3MEPEHHUNH ¢ Y4YETOM 3aJaHHOM aOCONIOTHOMU
MIOTPEIIHOCTH;

IPOBOJUTH HCCIICJIOBAHUE 3aBHCUMOCTU OJHOM (HU3MUECKOW BEIMYMHBI OT Jpyroil c
HCIIOJIb3OBAHHUEM TIPAMBIX I/IBMCpeHI/Iﬁ (SaBI/ICI/IMOCTI) COIIPOTUBJICHHUA IIPOBOAHUKA OT €ro
JUIMHBI, IUIOIIAAM IIONEPEYHOI0 CEYEHUS U YAEIbHOIO CONPOTUBJICHUS BELIECTBA
IMPOBOAHUKA, CHJIBI TOKA, HAYIICTO 4YCPE€3 MNPOBOJHHK, OT HAIPSXKCHUA HAa MPOBOJHUKE,
UCCIIEIOBAaHUE TOCIEA0BAaTEIbHOIO U MApajlIeIbHOTO  COEIMHEHMH IMPOBOJHHUKOB):
IUIAaHUPOBaTh MCCIEOBAHUE, COOMpaTh YCTAaHOBKY M BBINOJHATh HM3MEPEHMS, Cleays
NPEUIOKEHHOMY TUIaHy, (PUKCHpOBaTh pe3yJbTaThl MOJTYYEHHOW 3aBUCHMOCTH B BHJIE
TaOJUI ¥ TpaUKOB, AeTaTh BBIBOBI 10 pe3yJIbTaTaM UCCIIEA0BAHMS;

IPOBOJUTh KOCBEHHBIE M3MEpEHUs (QU3MUECKUX BeIMYUH (yAelbHas TEIIOEMKOCTb
BEIIIECTBA, CONPOTUBJICHUE TIPOBOJHUKA, paboTa M MOIIHOCTh DJEKTPUYECKOIO TOKA):
IUIAHUPOBaTh ~ U3MEPEHUs, COOMpaTh  HAKCHEPUMEHTAIBHYI0  YCTaHOBKY,  CIEays
HpGIIJIO)KeHHOI;'I HWHCTPYKIUH, U BEIYUCIIATH 3HAUYCHUC BEJINYHUHDBI;

co0Jro1aTh MpaBUiIa TEXHUKU O€30MaCHOCTH IpU paboTe ¢ 1a0opaTOpHBIM 000pYI0OBaHUEM;
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XapaKTepu30BaTh NMPUHLHUIBI JEHCTBUS M3yUYEHHBIX MPHUOOPOB M TEXHUUYECKUX YCTPOHCTB C
OIOpO Ha WX ONMUCaHHs (B TOM YHCJE: CUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETP, MapoBas
TypOuHa, amrepmerp, BOJITMETP, CUETUHK AIIEKTPUYECKON SHEpIuu,
ANIEKTPOOCBETUTENbHBIE  MPUOOPBI,  HAarpeBaTeNIbHbIE  3JIEKTPONpPUOOpHl  (IIPUMEPHI),
AIIEKTPUUYECKUE TPENOXPAHUTEINH, JCKTPOMArHHUT, HJIEKTPOJABHUraTeIbh IMOCTOSHHOTO TOKA),
UCTONb3ys 3HAaHUS O CBOMCTBaX (U3UYECKUX SABICHUH U HeoOXoAumble (usnueckue
3aKOHOMEPHOCTH;
pacro3HaBaTh IPOCThIE TEXHUUYECKUE YCTPOICTBA M M3MEPUTENIbHBIE MPHOOPHI IO CXeMaM H
CXEMAaTHYHBIM PHCYHKaM (KUAKOCTHBIA TEPMOMETpP, TEPMOC, ICHXPOMETP, THUTPOMETD,
JBUraTelb BHYTPEHHEIO CrOpaHUs, OJJIEKTPOCKOIN, pEOCTaT), COCTAaBJIATh  CXEMBI
ANIEKTPUUYECKUX LIENeil ¢ MocieIoBaTeNbHbIM M HapayljiebHbIM COCIUHEHUEM 3JIEMEHTOB,
pasznuyast ycIoBHbIE 0003HAUEHUS 3JIEMEHTOB AIIEKTPUUYECKHX IIEeTICH;
IIPUBONUTH IPUMEPHI (HAXOIUTh HH(OPMAIIHIO O IPUMEPax) NPAKTUYECKOTO HCIIOJIb30BaHMS
¢u3nueckux 3HAHUI B TIOBCEAHEBHOM KHM3HM s obOecrieyeHus: Oe30MacHOCTH IPH
oOpalieHnu ¢ npubopaMH M TEXHUYECKMMHU YCTPOMCTBaMH, COXPAaHEHUsS 3/10pOBbS U
COOJIIOIEHHSI HOPM IKOJIOTHYECKOT0 TIOBEIEHHS B OKPYKaIOIIeH cpefe;
OCYILIECTBIIATh MOMCK HMH(popManuu (U3NIECKOro conepkanus B MHTepHeTe, Ha OCHOBE
UMEIOIINXCA 3HAHUA W TyTEM CPaBHEHUS JOMOJHHUTEIBHBIX HMCTOYHHKOB BBIJCISATH
MHPOPMALINIO, KOTOPAst SBJISETCS MPOTUBOPEUNBON MIIH MOXKET OBITH HEJJOCTOBEPHOM;
UCMOJb30BaTh MPU BBHIMOJIHEHUM YYEeOHBIX 33JaHUN Hay4YHO-TNOMYJIPHYIO JIUTEpaTypy
(Gu3MUecKoTro COep)KaHus, CIpPaBOYHBIE MaTepHalbl, Pecypchl ceTH VIHTepHeT, BIaaeTh
npuéMaMi KOHCIIEKTUPOBAHMsI TEKCTa, NMpeoOpa3oBaHUs MH(DOPMALMU U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;
co3/aBaTh COOCTBEHHBIC IUCHMEHHBIE W KpaTKUE YCTHBIE cooOmenus, 0000mmas
MHPOPMALIMI0O W3 HECKOJBKHX WCTOYHUKOB (U3UYECKOTO COACpKAaHUS, B TOM YHCIC
nyONIUYHO MPEJCTABIATh PE3yJIbTaThl MPOSKTHOM WIIM HCCIIEOBATENIbCKOM /IEATeNbHOCTH,
IpU 3TOM TIPaMOTHO MHCIOJb30BaTh M3YUYECHHBIH MOHATUHHBIA ammapar Kypca (QHU3MKH,
COIIPOBOKAAThH BBICTYIIJICHHUE TIPE3eHTALINEH;
IPU BBINOJHEHWH YUYEOHBIX TMPOEKTOB W HCCIEAOBAHMM (U3NYECKHUX MPOLECCOB
pacrpenenaTb 0053aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABJICHHBIMU 33JjauaMH, CICIUTh
32 BBIIOJHEHMEM IUJJaHa JEUCTBHUM U KOPPEKTHUPOBATh €ro, aJeKBaTHO OLIEHUBATh
COOCTBEHHBI BKJAaX B JAEATENBHOCTh TPYIIBL, BBICTPaWBaTh KOMMYHHKATHBHOE
B3aMMO/ICHCTBHE, POSIBIISS TOTOBHOCTH pa3pemaTh KOH(IUKTHI.

K koHuy oOyueHus B 9 kiacce npeiMeTHbIE pe3yibTaThl HA 0A30BOM YpPOBHE JIOJIKHBI

oTpakaTh c()OPMHUPOBAHHOCTH Y O0YUYaIOIIUXCSI YMEHUI:

HCIIONIB30BAaTh  IIOHATHA: CUCTEMa  OTCuYéra, MaTepuUallbHas TO4YKa, TPAEKTOpHS,
OTHOCUTENIHOCTh MEXaHMYECKOro JBWXKEeHUs, Aedopmanus (ynpyras, IJacTHYecKas),
TPEHME, LIEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb U TNEPErpy3KH, LIEHTP TAKECTH,
aOCOJIIOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPAOIrO Tela, paBHOBECHE, MEXaHUUYECKHUE
KoJIeOaHUsl M BOJHBI, 3BYK, HHPPA3BYK U YJIBTPa3BYK, JIEKTPOMArHUTHBIC BOJHBI, IIKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JalbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS U
ToTJIoIeH s, anb(da, 6eTa- 1 raMmMa-u3IydeHHs, H30TOIIbI, sSiJIepHast SHEPTeTHKaA;

pa3nuuaTh SBIEHUS (PAaBHOMEPDHOE M HEPAaBHOMEPHOE MPSAMOJIMHEHHOE [BHKEHHE,
PaBHOYCKOPEHHOE MpPSIMOJIMHENHOE JBH)KEHUE, CBOOOJHOE NaJIeHHWE TeJ, PaBHOMEPHOE
JBIDKEHHE IO OKPY)KHOCTH, B3aUMOJICHCTBHE TEJ, PEaKTHBHOE IBIKEHHE, KOJieOaTenbHOe
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JBIDKEHHE (3aTyXalolllie M BBIHYXKJCHHBIE KoJIeOaHUs), pE30HAHC, BOJHOBOE JBH)KECHUE,
OTpa)kKeHHE 3BYKa, MPSIMOJMHEIHOE pacnpoCTpaHEHHE, OTpaXCHUE U IPEJIOMIIEHHE CBETa,
MIOJIHOE BHYTPEHHEE OTPa)KEHUE CBETA, Pa3joKEHUE OEJOoro CBETa B CHEKTP U CIOKEHHUE
CIIEKTPAJIbHBIX 1IBETOB, JUCIIEPCHUS CBETA, €CTECTBEHHAs PaJlMOAKTUBHOCTh, BOSHUKHOBEHHE
JMHENYaToro CHeKTpa M3JIyYeHHUs) MO ONMUCAHUI0 HUX XapaKTEPHBIX CBOWMCTB W Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacrno3HaBaTh MPOSIBICHNUE M3YYEHHBIX (PU3MUECKHX SBJICHHUI B OKpY’KaroleM Mupe (B TOM
yucie GU3nUecKue sSBJICHUs B IPUPOAE: MPHIUBBI U OTJIMBBI, IBHXKeHHE Tu1aHeT CoHeYHOM
CHCTEMBbl, PEaKTUBHOE JIBUKECHHE >KUBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSACEHUE, CEHCMUYECKHE BOJIHBI, I[yHaMH, 3XO, LIBETAa TeJl, ONTHYECKUE SIBICHUS B
npupoze, Ouonornyeckoe ACHCTBHE BHUIMMOIO, YIbTPa(HOIETOBOIO M PEHTTEHOBCKOTO
W3TY4YCHUH, €CTECTBEHHBIH pAJHOAKTUBHBIA (OH, KOCMHUYECKHE JIyYd, PaJUOAKTHBHOE
U3Iy4YEHUE NPUPOJHBIX MHHEpAJOB, ACUCTBUE DPAJMOAKTUBHBIX H3IYYEHHH Ha OpraHu3M
4eJIoBEeKa), IpU HTOM MEPEeBOAUTh INPAKTUYECKYI 3ajJjadyy B Y4YeOHYI0, BBLACIATh
CYILIECTBEHHbIE CBOMCTBA (IpU3HAKHU) (PU3UUECKUX SBICHUII;

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN M (DU3MUYECKHE SIBJICHUS, MCIONB3Yys (usnyeckue
BEJMYMHBI (CpelHsAsI M MTHOBEHHasi CKOpPOCTb Teja INpU HEPaBHOMEPHOM JBM)KCHUU,
YCKOpEHHUe, MepeMelleHue, MyTh, YIIoBas CKOPOCTh, CHJIa TPEHMs, CHJa YHPYrocTH, CUia
TSKECTH, YCKOpEHHE CBOOOJHOrO MaJEHUs, BEC Tesla, MMITYJIbC Teja, WUMIYJIbC CHIIBI,
MexaHudeckas paboTa M MOIIHOCTb, MOTEHIMANbHAsl JHEPrusl Teja, MOTHATOrO Haj
MIOBEPXHOCTBHIO 3€MJIM, MOTEHIMAJIbHASL DHEPTHUS CKATOW MPYKUHBI, KHHETUYECKAsl SHEPTHUs,
MOJTHAsE MEXaHUYECKasi SHEPTHsl, ePUOJl U YacToTa KoleOaHWi, UIMHA BOJHBI, TPOMKOCTb
3ByKa U BBICOTa TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPEJIOMIICHUS CPEIbl), MPU ONMHUCAHUU
IPaBUIBHO TPAKTOBaTh (DU3MYECKUM CMBICI MCIOJIB3YEMBbIX BEIWYMH, OOO3HA4YEHUS H
€IMHULIBI PU3NYECKUX BEITUYMH, HAXOAUTHh (POPMYIIbI, CBSA3BIBAIOLIUE TaHHYIO (GU3UYECKYIO
BEJIMYMHY C JpPYIMMU BEJIUYMHAMM, CTPOUTh TIpadUKd H3YYEHHBIX 3aBUCHUMOCTEH
(bu3nYeCKUX BEINYUH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3UYECKUE SBJICHUS U IPOLECCHI, MCIONb3Yys 3aKOH
COXpaHEHMs OHHEPIUH, 3aKOH BCEMHUPHOTO TATOTEHMs, NPUHIMII CYNEpHO3ULUH CHUII,
IIPUHLMII OTHOCUTENBHOCTU ['ammies, 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUS HMIIYJIbCA,
3aKOHBI OTPAKEHUS W INPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsl0BOrO U MacCOBOIO
qycesl MNpU SACPHBIX PEaKLMsIX, MPU 3TOM JaBaTh CJIOBECHYIO (OpPMYJIHUPOBKY 3aKOHA U
3aMHChIBaTh €70 MAaTEMaTUUYECKOE BbIPAXKECHHUE;

OOBSICHATH (PU3NYECKHE MPOLECCH U CBOWCTBA TeJ, B TOM YHCIE U B KOHTEKCTE CUTyalHii
IIPAKTUKOOPUEHTHUPOBAHHOIO  XapaKTepa: BbIBISTh I[PUYMHHO-CIICJACTBEHHBIE —CBS3H,
CTPOUTh OOBSICHEHHWE M3 2—3 JIOTMYECKHUX IIAaroB C OMOpOoW Ha 2—3 WM3Y4YEHHBIX CBOMCTBA
(bu3NYeCKUX SIBICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacuéTHble 3a7aud (ONUpAroIIMEcs Ha CUCTEMY M3 2—3 ypaBHEHUI), UCIOJb3Ys
3aKOHBI U (HOPMYIIbI, CBSI3bIBAIONINE (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaJIM3a YCIIOBUS
3aJ]auu 3alUChIBaTh KPATKOE YCIOBHUE, BBISBIATH HEAOCTAIONIUE MM U30BITOYHbIE JaHHbIE,
BbIOMpPATh 3aKOHBI M (OPMYyJbl, HEOOXOIUMBIE Ul PpEIICHUs, NPOBOJUTH PacdEThl U
OLIEHUBATh PEATHCTUYHOCTD MOJTYYSHHOTO 3HaYCHUS (PU3NUECKOI BETMUNHBL;

pacrio3HaBaTh HpPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh NPU MOMOLIM (U3UYECKUX METOOB,
HCIIOJIb3YSl OIMCAHUE HCCIIENOBAaHUS, BBIACIATh MPOBEPSIEMOE MPEANIONOKEHUE, OLIEHUBATh
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NPaBUIBHOCTh MOpPSAKA MPOBEICHUS HCCIEIOBaHMS, JAeJaTh BBIBOJbI, MHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUN U OTIBITOB;

IPOBOJUTH OMBITHI 10 HAOMIOACHHUIO (PU3MUYECKUX SIBICHUH MM (PU3NYECKHX CBOMCTB Tel
(u3y4yeHue BTOpOro 3akoHa HprOTOHA, 3aKOHA COXpaHEHHWs YHEPTUH, 3aBUCHMOCTH IEPHO/A
KoJIeOaHUH TPYKMHHOTO MasTHHKAa OT MacChl Tpy3a H JKECTKOCTH TPYXKHUHBI H
HE3aBUCHMOCTh OT AaMIUIMTYAbl MaJbIX KojeOaHHH, NPsAMOJIMHEHHOE paclpOCTpaHEHUE
CBETa, Pa3NIoKeHHE Oeyoro cBeTa B CIEKTP, M3YYCHHUE CBOWCTB M300paKCHUS B TUIOCKOM
3epKaJie U CBOICTB M300paXkeHUs MpeaMeTa B coOUparollel TuH3e, Ha0I01eH!Ee CIIOLIHBIX
U JIMHEHYaThIX CIEKTPOB M3JIyYEHHs): CaMOCTOSTEIbHO COOMpaTh YCTAaHOBKY U3
n30bITOYHOTO Habopa OOOpYIOBaHUS, OMHUCHIBATH XOJl OIBITAa W €ro pe3yJbTaThl,
(GbopMyIMpOBaTH BBIBOKI;

IIPOBOJUTH P HEOOXOJUMOCTH CEpUIO NMPSMBIX U3MEPEHUH, ONpenenss CpeHee 3HaueHue
u3MepseMoil BernuuHb! (POKYyCHOE paccTOsTHME COOMPAIOIIeH JIMH3bI), 000CHOBBIBATH BHIOOD
croco0a u3MepeHus (U3MEPUTEIILHOTO MPUOopa);

MIPOBOJIUTH UCCIIEIOBaHUE 3aBUCUMOCTEN (PU3MUECKUX BETUYMH C MCIIOJIB30BAaHUEM INPSIMBIX
U3MEpeHuil (3aBUCHMOCTh IIyTH OT BPEMEHHM IPH PAaBHOYCKOPEHHOM JBIKEHUH 0e3
HavaJIbHOM CKOPOCTH, MEpHojAa KojeOaHWii MaTeMaTHYeCKOro MasTHHKA OT JJIMHBI HHTH,
3aBUCUMOCTH yIJIa OTPa)X€HHs CBeTa OT yIVla MaJeHus M yIJla IpeJOMJIEHUs OT yIa
MaJieHus):  IUIAHWPOBaTh  HMCCIEOBaHHWE, CAMOCTOSITENIFHO  COOMpaTh  yCTaHOBKY,
(buKCUpOBaTh pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (DPM3UUECKUX BEJIMUYUH B BUJE TaOJIUI] U
rpaduKoB, JeaaTh BEIBOJBI IO Pe3yJIbTaTaM UCCIIEA0BaHMS;

MIPOBOJIUTh KOCBEHHBIC M3MEPEHUs (PU3MUECKUX BEIMYWH (CPEIHSST CKOPOCTh M YCKOpEHHE
TeJa TMPH PABHOYCKOPEHHOM JIBUXKEHUH, YCKOpPEHHE CBOOOJHOrO MaJeHMs, >KECTKOCTh
NPY>KUHBI, KOOQGHUIMEHT TPEHUs CKOJIBKEHUS, MEXaHHYeCKasi padoTa U MOLTHOCTh, YaCTOTa
U TepHoj KoleOaHWH MaTeMaTHYeCKOro W IPYKXHMHHOTO MAasTHUKOB, OINTHYECKas CHJa
coOmparomeld JMH3BL, PAJAMOAKTHBHBIN (OH): TUIAHHUPOBATH HM3MEpPEHHs, COOHpaTh
OKCIEPUMEHTAIBHYI0 YCTAaHOBKY W BBINOJHATH M3MEPEHHS, CIEAys TPEAIOKEHHOM
MHCTPYKIIMHU, BBIUUCIIATh 3HAYCHUE BEJIMYMHBI M AaHAJIM3UPOBATh MOJYyUYCHHbIE PE3YJIbTaThl C
Y4ETOM 3a/JaHHOU MTOTPEIIHOCTH U3MEPEHUM;

co0Jr0IaTh MpaBUiIa TEXHUKU O€30MaCHOCTH IPU paboTe ¢ 1a0opaTopHEIM 000y I0OBaHHEM;

pa3inyaTh OCHOBHBIE NPU3HAKU HM3YYEHHBIX (PM3UUECKUX MOJAEJEH: MaTepuasbHas TOYKa,
a0COMIOTHO TBEPJIOE TEJNO, TOYCUHBIH MCTOYHMK CBETA, JIyd, TOHKAs JIMH3a, IUIaHETapHas
MOJIeJIb aTOMa, HyKJIOHHAsl MOJIeNIb aTOMHOTO $1/1pa;

XapaKTepu30BaTh NMPUHLHUIBI JEHCTBUS W3yYEHHBIX NMPHUOOPOB M TEXHUUYECKUX YCTPOMCTB C
OIOpOM Ha MX OMHUCAHUA (B TOM 4YHCIE: CIUAOMETP, JAaTUYUKU MOJIOKEHUS, PACCTOSIHUSA U
YCKOpEeHHS, pakeTa, HXOJIOT, OYKH, IMEpPHUCKom, (oToammapar, ONTHUYECKHUE CBETOBOJIPHI,
CIIEKTPOCKOI, JI03UMETpP, Kamepa BuibcoHa), CHONB3ysl 3HAHUSA O CBOWCTBAX (PU3MUECKUX
SIBJIIGHUN ¥ HEOOXO0IMMbIe (PU3UUECKIE 3aKOHOMEPHOCTH;

UCTOJB30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKH HU3YyUYEHHBIX TEXHHUYECKUX YCTPOMCTB,
MU3MEPUTENBHBIX TMPHOOPOB H TEXHOJOTMYECKHX IPOIECCOB TMPH PEHICHUH y4eOHO-
MPAaKTUYECKHUX 3a/1a4, ONITUYECKHUE CXEMBI JIJISl IIOCTPOCHUS H300paKEHUH B INIOCKOM 3epKaje
U cobuparolei JTuH3e;

MIPUBOIUTH TIPUMEPHI (HAXOIUTh HH(OOPMAIIHIO O TIPUMepax) MPaKTUIECKOTO MCITOIb30BaAHHMS
¢u3nyeckux 3HAHUI B TIOBCEHEBHOM KHM3HM MAis obOecriedeHus O€30MacCHOCTH IpH
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oOpaiieHnu ¢ npubopaMM M TEXHUYECKMMHU YCTPOMCTBaMH, COXPAaHEHUsS 3/10pOBbS U
COOJIIO/IEHHS HOPM IKOJIOTHYECKOT0 TIOBEICHHS B OKPYKaIOIIEH cpefe;

OCYWIECTBIIATh  MOMCK  WHpopManmuu  (QHU3HMUECKOro  cojepxkaHus B  VIHTepHere,
CaMOCTOSITENIFHO ~ (OPMYJIHPYS TIOMCKOBBIA  3alpoc, HAaXOIWTh IIYyTH ONpeACTICHHUS
JOCTOBEPHOCTH  MOJNYYEHHOH WH(OpMAnmyMu HAa OCHOBE HWMEIOMIMXCS 3HAHUH W
JOTIOJIHUTENBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh IPU BBIMOJIHEHMHM YYEOHBIX 3aJaHUN HAay4HO-IOMYJIIPHYIO JIMTEPaTypy
(GU3NYECKOro COJep:KaHus, CIpPaBOYHBbIE MaTepHalbl, Pecypchl ceTH VIHTepHeT, BiaaeTh
npuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs MH(DOpPMAIMKU U3 OJHOW 3HAKOBOM
CUCTEMBI B JIpYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOUIEHHS Ha OCHOBE HMH(pOpManuu H3
HECKOJIbKUX MCTOYHUKOB (PU3NYECKOT0 COJEpKaHMA, MyOIMYHO MPEACTaBIATh PEe3yJIbTaThl
IIPOEKTHOM HJIM HCCIENOBATENBCKONW AEATEIbHOCTH, NP 3TOM TI'PAMOTHO HCIOJIb30BaTh
M3yYEHHBI TIOHATHMHBIM ammapaT H3y4dyaemMoro pasjena (U3MKH U CONPOBOXKIATH
BBICTYIICHHE MIPE3EeHTAIMel C ydéTOM 0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

Koan4yecTBo yacos DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3jejioB U TeM (mudposbie)
KonTpoabHbI [pakTuyeckune
n/n NPOrpaMMbl Bceero odpa3oBaTeJibHbIE
e pabdoThbI padoThbI
pecypcsl
Pa3gen 1. ®u3uka u eé poJib B NO3HAHUM OKPYKAIOLIEro Mupa
bubmuoreka [IOK
I Puzua - Hayka 0 NpHpoAC 2 https://m.edsoo.ru/7f416194
1.2 dusnyeckue BETUUNHBI 2 1 bubmorexa HOK
' https://m.edsoo.ru/7f416194
1.3 EcrecTtBenHoHa i METOJI IT03HAa 2 1 bubmorexa [IOK
. TECTBEHHOHAYYHBIM METOJ IT03HAHNS
Y A https://m.edsoo.ru/7f416194
Hroro no paznery 6
Pazgen 2. [lepeoHavyanbHbIe CBeleHUS 0 CTPOCHUH BellecTBA
bubauoreka [IOK
2.1 1
Crpoenue semectsa https://m.edsoo.ru/7f416194
)9 JIBr>keHNE M B3aMMOICHCTBHE YaCTHII ) | bubmmoreka IJOK
’ BEIeCTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHBIE COCTOSHHUS BEIECTBA 2 bubmorexa HOK
' p B https://m.edsoo.ru/7f416194
Wroro no pazneny 5
Paspnen 3. /IBuzkeHue U B3aUMO/eiiCTBHE TeJl
3.1 MexaHuueckoe ABUKEHUE 3 bubmmorexa TIOK
' A https://m.edsoo.ru/7f416194
bubmuoreka [IOK
2 )41 4 1
3 HEPIIL, Macca, TIOTHOCTE https://m.edsoo.ru/7f416194
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but6mmoreka IJOK

33 Cuna. Buast cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Paznen 4. laBjieHune TBEPABIX TeJ, JKUAKOCTEH 1 ra30B
41 Hasnenue. [lepenaua gaBnenust TBEPABIMU 3 bubnuoreka IJOK
' TEJIaMH, KUJKOCTSIMHU U Ta3aMHU https://m.edsoo.ru/7f416194
47 i Pe— oc 5 bubmoreka LIOK
. BIICHHUE KMIKOCTH
. A https://m.edsoo.ru/7f416194
bub6mmoreka IJOK
4. A
3 TMOCheprOe AaBICHIe 6 https://m.edsoo.ru/7f416194
44 JelicTBue XMAKOCTH Y Ta3a Ha MOrPYKEHHOE 7 3 bubmmoreka [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pasznen 5. PaGoTra u MouiHOCTb. JDHeprus
bubnuoreka IJOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTD https://m.edsoo.ru/7f416194
Bubnuoreka IJOK
32 TIpocTBIC MeXaHHMEI > ! https://m.edsoo.ru/7f416194
bubmmoreka IJOK
>3 Mexanrieckas SHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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8 KJIACC

KoauvecTrBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pPa3eioB U TeM (nudposbie)
Ne n/n Kontpoabubie | IlpakTuueckue
NMpOrpamMMbl Bcero o0pa3oBaTeJibHbIE
padoTsl padoTbI
pecypcsl
Paznen 1. TemoBble siBJIeHUS
1.1 CrtpoeHne 1 CBOWCTBA BEIIECTBA 7 Bubmorexa HOK
’ P B https://m.edsoo.ru/7f4181ce
bubmmoreka IJOK
1.2 Teronbre mpoteccht 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pasznen 2. DaekTpuyeckne U MATHUTHBIE SIBJICHUSI
)1 DneKTpudecKue 3apsabl. 3apsKEHHBIE Tena 7 | bu6motexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bubmuoreka LIOK
2.2 II i i 2 1
OCTOSIHHBIH 3JICKTPUYCCKHI TOK 0 7 hitps://m.cdsoo.ru/7f418 ] ce
but6mmoreka IJOK
23 M 6 1 1.5
ATHITHBIC ABJICHIGE https://m.edsoo.ru/7f4181ce
2.4 DNEeKTPOMAarHUTHAS UHAYKITUS 4 brbmmorexa LOK
' P e https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PesepBHOE Bpemst 3
OBLIEE KOJIMYECTBO YACOB 11O [TPOTPAMME 68 3 14.5
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9 KJIACC

KoauvecTrBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pPa3eioB U TeM (nudposbie)
Ne n/n Kontpoabubie | IlpakTuueckue
nporpaMMel Bcero o0pa3oBaTeJibHbIE
padoTsl padoTbI
pecypcsl
Pasznea 1. Mexanunueckue siBJCHHUA
L1 MexaHHYeCcKOe JBHKCHUE U CITOCOOBI €ro 10 1 bubmmoreka IJOK
' OTIMICAHHS https://m.edsoo.ru/7f41a4a6
bubmmoreka IJOK
1.2 B i 20 1
SAMMOAeHCTBHE Te 3 https://m.edsoo.ru/7f41a4a6
Bbubmuoreka LIOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexanuvyeckne KoJe0aHusi H BOJHBI
bubmuoreka LIOK
2.1 M 0 7 3
CXAMMHCCINE KOTCOATIA https://m.edsoo.ru/7f41a4a6
but6mmoreka IJOK
2.2 M .3 8 1 3
CXAHIICCKHE BOTHEL IBYK https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 15
Pazgen 3. Dj1eKTpOMArHUTHOE 10JI€ U DJIEKTPOMATHUTHBIE BOJIHBI
11 DNIEeKTPOMArHUTHOE TIOJIE U 6 ) bubmuoreka [JOK
' 3JIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znea 4. CBeToBbIE ABJICHHUA
bu6 OK
4.1 3aKOHBI paCIPOCTPAHEHHUS CBETA 6 2 Hommorexa I

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

4.2 JIuH3BI U onTHYECKKE TPHOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
Bbubmuoreka LIOK
4, P 2
3 a3JIoKeHKe OEJIOTo CBETa B CIICKTP 3 https://m.edsoo /74 1ada6
Wroro no pazneny 15
Pa3znen 5. KBaHTOBLIE IBJICHUSA
5.1 Hcnyckanue u MOTIOMIEHHE CBETA AaTOMO 4 1 bubmorexa [IOK
. Il HHE U IIOT. HHE CBETa aTOMOM
y fTot https://m.edsoo.ru/7f41a4a6
but6mmoreka IJOK
2 1
> Crpoenne aTomHoro spa 6 https://m.edsoo.ru/7f41a4a6
butmmoreka IJOK
5.3 SAnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 17
Pasnen 6. IloBTopuTtenbHO-0000a0IMii MOAYJIb
6.1 [ToBTOpeHne u 06001IEeHNE CONEPIKAHUS 9 ) Bubnuoreka IJOK
' Kypca ¢usuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
HUroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27
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INIOYPOYHOE IINTAHUPOBAHUE
7 KJIIACC

KosmyecTBo yacos Jara DJIeKTpOHHbIe IH(POBLIE

Ne
/ Tema ypoka B Kontpoabuble | Ilpakruueckue | H3Yy4eHH o0pa3oBaTe/ibHbIE
n/n cero

padoTsI padoThI i pecypcel

®u3nka — HayKa o Ipupoe. SBieHus
MIPUPOJBI

2 dusunueckue ABICHUS 1

du3nyecKkre BEIUYNHBI U UX HU3MCPCHUC 1

VYpoxk-uccnenosanue "M3mepenne
4 TEMIIEpaTyphl IIPY IIOMOLIH KUJKOCTHOTO 1 1
TEpMOMETpa U AaT4YUKa TeMIeparyps!”

Mertoas! HaygHOTO TI03HaHUsA. Onrcanue bu6mmotexa LIOK

(hM3MYECKUX SBJICHUN C IIOMOIIBIO MOIeIeH https://m.edsoo.ru/ff09f72a

VYpoxk-uccnenosanue "IIpoBepka runoressr:
JAbHOCTh TOJNIETA MIApUKA, ITYIIEHHOTO
TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIblIe
BBICOTA ITycKa"

Crpoenue BemiectBa. ONBITHL,
bubmmoreka IJOK

7 1
JDOKa3bIBArOMUE TUCKPETHOC CTPOCHUC https://m.edsoo.ru/ff09fe0a

BCIICCTBA

Bbubmuoreka LIOK

1
8 JIBHDKEHHE HACTHIL BEICCTR https://m.edsoo.ru/ff0a013e

Ypok-uccnenopanue « OMbITH IO
9 HaOJIOACHHUIO TETUTOBOTO PACITHPCHIS 1 1
razoB»

10 ArperaTHble COCTOSTHHS BELECTBA 1

11 OCOOCHHOCTH arperaTHbIX COCTOSIHUH BOJIBI. 1 bubnmorexa IJOK
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O0606menue mo pazaeny «llepBoHadanbHbIC
CBEJICHUS O CTPOCHHHU BEIIECTBA

https://m.edsoo.ru/ff0a0378

12 Mexanuueckoe gBrxeHue. PaBHomepHOE U Bubmuorexa LJOK
HEepaBHOMEPHOE JIBIDKCHHE https://m.edsoo.1u/ff0a05c6
13 C B Bbubmuoreka LIOK
KopocTh. EAuHUIEI ckOpocTH
P S P https://m.edso0.ru/ff0a079¢
14 p bubnmnorexa I{OK
acyeT MyTU ¥ BPEMEHH JBUKCHUS
Y P A https://m.edsoo.ru/ff0a0aec4
Bbubmuoreka LIOK
15 Huepuus. Macca — Mepa UHEPTHOCTHU Tl
pH P P https://m.edsoo.ru/ff0a0c10
16 ILtotHOCTH BemecTBa. PacdeT maccel u Bub6nuoreka IJOK
o0BbeMa Tella Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «OnpeneneHue
IJIOTHOCTH TBEPIOTO TEJIA»
18 Pemenne 3ayma4 o teme "[InoTHOCTH bubmmoreka IJOK
Berecrna” https://m.edsoo.ru/ff0al23¢
19 Cna Kak XapaKTepUCTHKa B3aNMOAECHCTBUS
ten. Cuna ynpyroctd. 3akoH ['yka
JlabopatopHas pabota «3yueHue
20 3aBUCUMOCTH PacTsDKCHUSI (1ehOopMaIiim)
MIPYKHUHBI OT MPUIOKECHHOW CHIIBD)
21 SIBnenue tarorenus. Cuma TSKEeCTH
CBsI3b MEXKy CHIION TSXKECTH U Maccou
2 B o p bubnmnorexa I[{OK
tena. Bec Tena. Permenwne 3ama4 o teme
" " 8 https://m.edsoo.ru/ff0al778
Cuna TsKecTu
Cuna TsKecTd Ha IPYTHX IUIaHeTax. bu6mmotexa LIOK
23
dusnueckre XapakTEpUCTHKY IIJIAHET https://m.edsoo.ru/ff0al1502
bubnuoreka I[JOK
24 N3mepenue cun. lunamomerp 1

https://m.edsoo.ru/ff0al8cc
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bub6mmoreka IJOK

25 Bec Tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
2 CrnoxkeHue IByX CHJI, HAIIPaBJICHHBIX 110 bubnuoreka I[JOK
OJTHOM psiMOii. PaBHOACHCTBYIOMIAS CHIT https://m.edsoo.ru/ff0ala70
7 Peuenue 3amau no reme
"PaBHOnelcTBYIOIIAs cut"
Cuna tpenus u e€ Bunsl. TpeHue B mpupoe Bubmuorexa LJOK
28
U TEXHUKE https://m.edsoo.ru/ff0alb9¢
JlaGoparopHast pabota «/3y4yenue
29 3aBUCHMMOCTH CHJIBI TPEHHS CKOJIBXKEHHUS OT bubmmoreka [IOK
CUIIBI JIABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIIPHUKACAIOIIUXCS MOBEPXHOCTEH»
30 Pemienue 3aau Ha onpenieneHye
PaBHOACUCTBYIOIIEH CHUIIBI
Pemenne 3agau mo remaMm: «Bec Tenay,
31 T'pac 5 C bubnuoreka I[JOK
«I'padmueckoe nzobpakenue cuim», « CHIbD»,
P . P https://m.edsoo.ru/ff0alde0
«PaBHOJIEHCTBYIOIAS CUTI»
KoHTponpsHas paboTa 1mo Temam:
0 «MexaHndeckoe JBIKeHUE», «Macca,
IJIOTHOCTRY, «Bec Tenay, «['paduaeckoe
n3o0paxkeHue cumy, « CHITbDy
Hasnenne. CriocoOsI yMEHBIICHHS H Bbubnuoreka IJOK
33
YBEJIIMYCHUS JaBIICHUS https://m.edsoo.ru/ff0a20a6
JaBnenue raza. 3aBUCUMOCTD JIaBJICHUS T'a3a Bubnuoreka I[JOK
34 .
0T 00BEMa, TEMIIEPATyPHI https://m.edsoo0.ru/ff0a2376
15 Ilepenaua naBneHus TBEPABIMU TEJIAMH, bubmmoreka IJOK
SKUIIKOCTSIMU U rasamu. 3akoH [lackansg https://m.edsoo.ru/ff0a25b0
36 JlaByieHue B )KUJAKOCTH U Ta3e, BEI3BAHHOC bubnmorexa IJOK

IIGfICTBI/IGM CHJIBI TAXCCTH

https://m.edsoo.ru/ff0a2718
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Pemenwne 3amad no teme «JlaBnenue B

bub6mmoreka IJOK

37 JKUIKOCTH U rase. 3axkoH [lackams» https://m.edsoo.ru/ff0a2826
bubnuoreka I[JOK
38 Coobuatommecs cocy et httDs://m.edscl;E).ru/fan297O
39 IMuppaBnuueckuii npecc bubnmorera LIOK
https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [lopiiHeBo# )KUIKOCTHBIH
Hacoc
41 ATtmocdepa 3emMIu 1 IPUUMHBI €€ Bubmuorexa LJOK
CYIIIECTBOBAHUS https://m.edsoo.ru/ff0a2bs5a
42 Bec Bo3ayxa. ATmochepHoe naBieHne Eggi@ﬁ:ﬁ;gﬂf /0225
43 Usmepenne atmocheproro napnerns. OnbIT bubnmorexa I{OK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO TaBICHUS OT bubmmoreka [IOK
BBICOTHI HaJI yPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bbapometp-aneponn. AtmochepHoe bubmmoreka [IOK
JaBJICHUE HA Pa3JIUYHbBIX BHICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3a1au o Teme " AtmocdepHoe
naBieHue"
47 JleficTBUE )KMIIKOCTHU U Ta3a Ha NIOIPY>KEHHOE Bubmorexa [JOK
B HUX TeJI0. ApXHMeN0Ba Cuia https://m.edsoo0.1u/ff0a3276
b | e O
’ https://m.edsoo.ru/ff0a33fc
TEJO, TOTPY>KEHHOE B JKUIKOCTH
JlabopatopHas pabora 1o Teme
49 «HccnenoBanne 3aBUCMOCTH Beca Tella B bubmuoreka LIOK

BOJIE OT 00BEMa TOTPYKEHHOU B KUIKOCTh
YacTH TEJIay

https://m.edsoo.ru/ff0a3514
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bub6mmoreka IJOK

50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopartopnas pabota "KoHcTpynpoBanue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U 1
onpejenenue e€ rpy30noabEMHoOCTH"
Pemenne 3amau o Temam: «lIlnaBanue
59 B 8 1 Bbubnuoreka I[JOK
cynoB. BoznyxoriaBanuey, «JlaBinenue
YA » . https://m.edsoo.ru/ff0a3654
TBEPABIX Tell, )KUKOCTEH 1 Ta30B»
53 KonTponpHas pabora no Teme «/laBienne
TBEPABIX TEI, )KUJKOCTEH U Ta30B»
bubnmnorexa I[{OK
54 Mexannveckast paboTa
P https://m.edsoo.ru/ff0a3{82
bubmmoreka IJOK
55 MoruHocTs. EAMHUIBI MOIIIHOCTH
B AT B https://m.edsoo.ru/ff0a3{82
56 VYpoxk-uccnenoBanue "Pacuétr MOIIHOCTH, |
pa3BUBaEMOM MPH MOIBEME IO JICCTHUIIE"
57 IIpocteie Mmexanu3mel. Peraar. PaBHoBecue
CHJI Ha phIYare
PrIuaru B TeXHUKE, OBITY U IPUPOJIC.
58 a6 5 };I PHPOZ 0.5 Bubnuoreka IJOK
aboparopHas pabota «HccrnenoBanue .
P . pHaz p https://m.edsoo.ru/ff0a478e
YCIIOBHI PAaBHOBECHS phIuara
Pemenne 3amaq mo Teme «Y CIOBH bubmmorexa [IOK
59
paBHOBECHUS phIYara https://m.edsoo.ru/ff0a48a6
Koaddurment mone3noro nelcTBus
60 MexaHu3ma. Jlaboparopnas pabora 0.5
«3mepenue KIIJI HaKJIOHHOM MIOCKOCTH
61 Pemrenne 3ama4 o reme "Pabora, but6mmoreka IJOK
MontHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
62 Mexanunueckas sHeprusi. Kunetnueckas u bubmmorexa I{OK
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IMOTCHUOHAJIbHAA OHEPTHUA

https://m.edsoo.ru/ff0a4252

63

3akoH COXpaHCHUA MEXaHU4YECKOMH SHEpruun

Bubnuoreka IJOK
https://m.edsoo.ru/ff0a4360

64

VY POK-3KCHIEPUMEHT I10 TeMe
"DKCepUMEHTATBHOE OIIPEIeIICHUE
W3MEHEHUS] KHHETHYECKON U MOTeHLUAIbHON
OHEPruuv Npu CKaTbIBaHUU TECJIa 110
HaKJIOHHOW TJIOCKOCTH"

65

KonTponeHas pabdora mo reme «Pabora u
MOIIIHOCTb. DHEPTUs»

66

PezepBHbIii ypok. Pabora ¢ Tekctamu o
TeMme "MexaHnueckoe ABIKeHue"

bubnmnorexa I[{OK
https://m.edsoo.ru/ff0adee6

67

PesepHbIif ypok. PaboTta ¢ TekcTaMu 1o
teme "JlaBrneHue TBEPABIX TEM, )KUIKOCTEH U
rasos"

bubmmoreka IJOK
https://m.edsoo.ru/ff0adffe

68

PeseprHbiii ypok. Pabora ¢ Tekctamu 1o
teme "Pabora. MomHocTs. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOIT'PAMME

68
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8 KJIACC

N KoJmuecrso yacos Jlara DJIeKTPOHHBbIE HU(POBLIE
[
w/n Tema ypoka B Kontpoabsnbie | Ilpakrtuyeckue | H3y4YeHH o0pa3oBaTe/ibHbIE
cero
padoThI padoThI s pecypcebl
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIISIPHO-
| . yap | bubmmoreka IJOK
KUHETHUYECKOI TEOPUU U UX OTBITHBIC
P https://m.edsoo.ru/ff0a5256
MOJITBEPIKACHUS
2 Macca u pa3mep aTOMOB B MOJICKYJT 1
Mogaenu TBEPAOTO, KUAKOTO U Bbubmuoreka LIOK
3 . 1
ra3000pa3HOTO COCTOSHUH BemeCTBa https://m.edsoo.ru/ff0a540e
OO0BsICHEHNE CBOMCTB TBEPIOTO, KUIKOTO U
4 ra3000pa3HOT0 COCTOSHUI BelleCTBa Ha i
OCHOBE IOJIOKEHUI MOJIEKYIISIPHO-
KHHETUYECKOH TeOprun
5 K o 1 bubnmnorexa I[{OK
WCTAIUTMYECKUE B aMOp(HBIC Tela
P P https://m.edsoo.ru/ff0a5800
6 CMaunBaHMe U KalWUISPHOCTb. | Bubmuorexa LJOK
[ToBepxHOCTHOE HATKEHIE https://m.edsoo.ru/ff0a5530
7 Tennosoe pac €HUE U C)KaTue 1 Bubmorexa LIOK
TIOB ITUPEHUE U CKATH
P P https://m.edsoo.ru/ff0a5a26
g Temmeparypa. CBS3b TEMIIEPATYPHI CO 1
CKOPOCTBIO TEIJIOBOTO JIBUKCHUS YaCTHI]
9 Brytpennss sneprus. CnocoObl UI3MEHEHUS | bu6mmotexa LIOK
BHYTpPEHHEW YHEPTHH https://m.edsoo.ru/ff0a5c60
10 B | bubmmoreka IJOK
Wbl TETIONEpeIaqn
A pe https://m.edsoo.ru/ff0a6412
11 Ypoxk-koHpepenuus "[Ipakruueckoe 1 1 Bubmuorexa LJOK

HCIIOJIb30BAaHME TEIJIOBBIX CBOMCTB BEIIECTB

https://m.edsoo.ru/ff0a65¢c0
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¥ MaTepHAJIOB B IEISIX dHEprocOepekeHH"

12 KomnuectBo TetuioTel. Y aeapHas Bubnuoreka IJOK
TEIIOEMKOCTE https://m.edsoo.ru/ff0a6976
13 YpaBHEeHHE TEII0BOTO OaaHca. bubmuoreka LIOK
TemnooOMeH U TEII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JIaGoparopnas pabora "Hccieqosanue
14 patop p 5 A bubmmoreka IJOK
SIBJIEHUS TEIDIOOOMEHA IIPU CMEILIMBAHUHN
. . P Y https://m.edsoo.ru/ff0a6a98
XOJIOJTHOU U TOPSYEH BOJIBI
Pacuer xonnyecTBa TEILIOTHI, HEOOXOAUMOTO
15 JUUT HATPEBAHUS TEJIA U BBIAEISIEMOTO UM
IIPH OXJIKICHUN
JlaboparopHas pabota "Omnpenenenue Bubmuorexa LJOK
16 w "
VACIBHOHN TETTOEMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIuBa. Y IeabHas TeIioTa Bubnuoreka I[JOK
CTOpaHus https://m.edsoo.ru/ff0a7bSa
[InaBieHue u oTBEpAECBAHNUE
18 A N Bubnuoreka IJOK
KPUCTAIIMYECKUX TeJI. Y IejIbHasl TEIIOTa
P A https://m.edsoo.ru/ff0a71d2
IUIABJIEHUS
19 Jlabopatopnas padota "OmnpenencHue bubmmorexa [IOK
yAETHHON TETIOTHI IIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [Tapoobpa3oBanue 1 KOHAEHCALIUSI. Bubmuorexa LJOK
Hcmapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temiora
21 MapooOpa3oBaHMs ¥ KOHICHCAITUH. bubmmoreka [IOK
3aBUCHMOCTb TEMIIEPATYPHl KUIIEHHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(hEPHOro JTaBICHHUS
Bnaxxnocts Bo3ayxa. JJaboparopuast padora
" Y P N pHai p bubnnorexa IIOK
22 OrnpeneneHue OTHOCUTENBHON BIKHOCTH

BO3myXxa"

https://m.edsoo.ru/ff0a7628
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Pemrenne 3amaq Ha onpe/IelICHIE BIIAXKHOCTH

23
BO3/yXa
[TpuHMIBEL pabOTH TEIUIOBBIX ABUTATEICH.
24 ITapoBas TypOuHa. /[BUraTens BHYTPEHHETO
CTOpaHus
25 KIIJI remmoBoro asurareins. TermioBeie Bubnuoreka IJOK
JBUTATEJH U 3aIUTa OKPYKAIOIIEH Cpeabl https://m.edsoo.ru/ff0a7c7c
2% 3aKOH COXpaHEHHsI U ITPEBPAILCHUS SHEPTUU
B TETUTOBBIX MPOIECCcax
IToaroroBka K KOHTPOJIBHOU paboTe MO TeMe
" P P bubmmotreka LIOK
27 TemnoBsie sBIICHUA. M3MeHeHne
. Y https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSHUH BelleCTBa
KonTponbsHas padota 1o Teme "TeroBsie
73 p " p bubmmoreka IJOK
sIBJICHMS. MI3MeHeHue arperaTHbix
. R P https://m.edsoo.ru/ff0a86ae
COCTOSIHUH BEIIECTBA
29 OnexTpusanus Tei. /[Ba pona
3IEKTPUYECKHX 3apPsI0B
30 Ypoxk-uccienoBanue "IIEKTpU3aLUS Te
WHAYKIHUCH U IIPU COIPUKOCHOBEHUU"
31 B3aunMozeiicTBue 3apsKEHHBIX TEI. 3aKOH Bubnuoreka IJOK
Kynona https://m.edsoo.ru/ff0a87¢e4
OnekTpuueckoe moye. HanpspkeHHOCTh
1 P - P bubmmoreka IJOK
3JIEKTpHYecKoro mmous. [IpuHimmn
P p . https://m.edsoo.ru/ff0a8a0a
CYTNEPIO3UIIUY ICKTPUICSCKHUX TOJICH
3 Hocwurenu snekTpudeckux 3apsjioB.
DnemenTapHbIi 3apsaa. CTpoeHne aTomMa
34 IIpOBOHUKY W TUAIEKTPUKH. 3aKOH bubmmoreka [IOK
COXPaHEHUs IEKTPUIECKOT0 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pewienue 3agau Ha MpUMEHEHUE CBOMCTB Bubnuoreka IJOK
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JNEKTPUIECKHX 3apSAI0B

https://m.edsoo.ru/ff0a90cc

DNEKTPUUYECKUI TOK, YCIOBHSI €T0

36 W Bubnuoreka IJOK
cyiecTBoBanus. Mlcrounuku
yi https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKa
37 Tleit Bbubmuoreka LIOK
EHCTBUSI DIIEKTPUIECKOTO TOKa
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jleiictue
38 3JIEKTPUYECKOT0 IO Ha IPOBOJTHUKH U 1
JIUAIEKTPUKH"
39 DIEKTPUICCKU TOK B METAIIIaX, KUIKOCTSIX bubmmoreka [IOK
1 Ta3ax https://m.edsoo.ru/ff0a9838
40 OnekTpudeckas 1enb U €€ COCTaBHbIE YaCTH
Cuna toka. JlabopatopHas pabota bubnmorexa I{OK
41 " " 0.5
Wzmepenue u peryampoBaHue CHIIbI TOKA https://m.edsoo.ru/ff0a8bd6
DIeKTpUIeCcKOe HanpspDKeHue. BomsT™eTp.
42 Jla6o [;.TO Hast a6orT)a "U3mepenue u ’ 0.5 bubmmorexa [OK
PATOPHai P P ’ https://m.edsoo.ru/ff0a%¢14
PEryJIMPOBaHUE HANIPSHKCHUS
43 CornpoTuBleHUE TPOBOAHUKA. Y IETbHOE bubnmnoreka IJOK
COTIPOTHBJICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopnas padoTa "3aBUCUMOCTD
m 3IIEKTPUYECKOTO COMPOTUBIICHUS | bubnmnoreka IJOK
MIPOBOJIHUKA OT €T0 JIJIMHBIL, TUIOIIA ! https://m.edsoo.ru/ff0aa738
TIOTIEPEYHOTO CEYeHUsS U MaTepuana"
3aBUCUMOCTH CHITBI TOKA OT HAIIPSIKCHHUS. bubmmoreka [IOK
45
3axon Oma Jij1sl yyacTKa LUenu https://m.edsoo.ru/ff0aad44a
JlaboparopHas pabota "HMccnenoBanue
46 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepes | bubmmoreka [IOK

PE3UCTOP, OT COMPOTUBIICHHS PE3UCTOPA U
HaIpsDKCHUSI Ha pe3ncTope”

https://m.edsoo.ru/ff0aa04e
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IlocnegoBarenpHOE 1 rnapauIC€iIbHOC

47
COCTMHEHHUS TPOBOTHUKOB
JlaboparopHas pabota "[IpoBepka npaBuiia
43 CIIOYKEHUS HAPSDKEHUN TIPH bubmmoreka [IOK
MOCJICIOBATEIbHOM COCTUHEHUU IBYX https://m.edsoo.ru/ff0aaas58
pe3uctopoB"
JlaboparopHas pabota "[IpoBepka npaBuiia
bubmmoreka [IOK
49 JUTSL CFUTHI TOKA TIPH TIapajuIeIbHOM httos://m.ed 1 /£f0aad1
ps://m.edsoo.ru/ff0aadle
COEIMHEHHUHU PE3UCTOPOB"
50 Pemenue 3anau Ha npuMeHeHune 3akoHa Oma Bubmuorexa LJOK
JUTSL pa3IMIHOTO COSAMHEHMS TIPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOITHOCTH ANEKTPUIECKOTO TOKA. Bubmorexa [JOK
3axoH J[xoyms-Jlenma https://m.edsoo.ru/ff0ab124
57 Jlaboparopnas pabota "Omnpenencaue Bubmuorexa LJOK
PpaboThI ¥ MOIIHOCTH JIEKTPHUIECKOT0 TOKa" https://m.edsoo.ru/ff0ab3e0
DNEKTPUYESCKUE LIEMU U MOTPEOUTENH BuGmiorexa LIOK
. HOIHOTEK
53 3JIEKTPUUECKON dHEPTUHU B OBITY. KopoTkoe httos://m.ed 02660
ps://m.edsoo.ru/ff0a
3aMBbIKaHUE
[ToaroroBka K KOHTPOJILHON paboOTeE MO TeMe
54 "DeKTpUUeCKUe 3apsIbl. 3apsoKeHHEIE Tela bubmmoreka [IOK
" uX B3auMogeiicTteus. IlocToSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUICCKHUIA TOK"
KonTposbHas pabora o Teme
55 "DeKTpUUeCKUe 3apsabl. 3apsoKEHHEIE Tela bubmmoreka [IOK
" uX B3auMojeiicteus. IlocToSHHBIN https://m.edsoo.ru/ff0abea&
AIEKTPUIECKHUIA TOK"
56 IlocTosiHHBIE MAarHUTBI, KX B3aUMOJICUCTBHE
57 Ypok-uccnenoanue "M3ydeHue moieit Bubnuoreka I[JOK
TTOCTOSTHHBIX MarHuTORB" https://m.edsoo.ru/ff0ac3d0
58 MaruautHoe noiie. MarautHoe mose 3eMiId U Bubnuoreka IJOK
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€T0 3HAYCHUC I )KHU3HH Ha Semiie

https://m.edsoo.ru/ff0acOba

OmneIT Opcrena. MarHuTHoe nosne

Bubnuoreka IJOK

59 3JIEKTPUYECKOr0 TOKa MaruuTHoe noie 1
P https://m.edsoo.ru/ff0ac1d2
KaTyILIKH ¢ TOKOM
[IpuMeHeHue HIEKTPOMAarHUTOB B TEXHHKE.
60 Hp 5 5 P - . | 0.5 bubanoreka [JOK
abopatopHas padota "M3yuenne neiicTBus .
patoprazt b Y \ https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJIA Ha MIPOBOJHHK C TOKOM
DJNeKTPOABHUraTENb MOCTOSHHOTO TOKA.
Hcnonb3oBanue 31eKTpoaBUraTeici B
61 . P 1 Bubnuoreka IJOK
TEXHUYECKUX YCTPOUCTBAX M Ha TPAHCIIOPTE.
yeTp " P P https://m.edsoo.ru/ff0ac86¢
JlaGopatopnas padota "KoHcTpynpoBaHue u
u3y4yeHne paboTbl AneKkTpoaBuraress'
2 OmnbiTel @apanes. 3aKOH 3IEKTPOMarHUTHOU 1
uHaykuuu. [Ipasuio Jlenna
Onexrporenepatop. CriocoOs! MOTyICHUS
63 ANEKTPUUECKON IHEPTUU. DIEKTPOCTAHIIUU 1
Ha BO30OHOBIISIEMBIX HCTOYHUKAX DHEPTUH
64 [loaroroBka K KOHTPOJILHOM padoTe 1Mo Teme 1
"DNEeKTpUYECKUE U MATHUTHEIC SBICHUS"
KonTponbhas pabora o Teme bu6mmotexa LIOK
65 n n 1
ONeKTpUYeCKHe U MarHUTHBIE SIBJICHUSA https://m.edsoo.ru/ff0acb14
PesepBHsrii ypok. PaboTa ¢ Tekctamu 1mo bubmmoreka [IOK
66 " n 1
Teme "TennoBble sSBICHUS https://m.edsoo.ru/ff0accSe
PesepBHblii ypok. PaboTa ¢ Tekctamu 1o Bubmorexa LJOK
67 . ) NS 1 D
teMe "I10CTOSHHBIN ICKTPHICCKHIH TOK https://m.edsoo.ru/ff0acdc6d
68 PesepBubrii ypok. PaboTta ¢ Tekctamu mo 1
TeMe "MarHuTHele ABIeHUA"
OBLIEE KOJIMYECTBO YACOB 110 68 145

[NPOIT'PAMME

41




9 KJIACC

KoauuecTBo 4yacoB

DJIeKTPpOHHbIe U POBbIE

Ne Hara
Tema ypoka KoHTpOILHBI IpakTuueckue o0pa3oBaTe/IbHbIE
n/n Bceero H3Y4YeHMs
e padoTsI paéoTsI pecypceel
| MexaHuueckoe IBUXeHue. MarepuaibHas |
TOYKa
5 Cucrema orcuera. OTHOCHTEILHOCTD 1 Bu6nuoreka LJOK
MEXaHUYECKOTO JIBMKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE PSIMONMHENHOE ABUKEHNE 1 Bubnmorexa LIOK
P P A https://m.edsoo.ru/ff0ad19a
4 HepaBHOMEpHOE NPSIMOIMHENHOE BUKEHUE. 1
CpenHss 1 MTHOBEHHAsI CKOPOCTh
5 IIpsiMosIMHENHOE PaBHOYCKOPEHHOE 1 Bubnmorexa LJOK
JIBIKEHHE. Y CKOpEeHHE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPSMOIMHEIHOTO
6 paBHOYCKOpEeHHOTO ABMXeHMs. [ paduk 1
CKOpOCTHU
Jab 6ota "O
y | e o, 1
YCKOP PP . yeKop " https://m.edsoo.ru/ff0adb18
JIBI>KEHUU TI0 HAKJIIOHHOM IIJIOCKOCTH
8 CBo0OomHoe magenue ten. Oneitel [ anunes 1
P .
, | T o |
MOJT ¥ YaCTOT Hus. Jluaeiinas u
pHoa patt https://m.edsoo.ru/ff0ael76
YTII0Bast CKOPOCTH
10 [lenTpocTpeMUTENBHOE YCKOPEHUE 1
Bbu6nuoreka LJOK
11 I1 i H .B 1
CPBEIHL SAKOH HLHIOTOHA. BEkTop CHiH https://m.edsoo.ru/ff0ae612
12 Bropoii 3axon HeroToHa. 1 Bbubnmorexa LJOK
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PaBHopeiicTByOMIas cria

https://m.edsoo.ru/ff0ae72a

13 Tpernii 3axoH HeroTona. Cynepno3uius cui bubmmorexa LIOK
https://m.edsoo.ru/ff0ac982
14 Pemenue 3anau Ha mpyUMEHEHUE 3aKOHOB Bu6bnuoreka LJOK
HeproToHa https://m.edsoo.ru/ff0aebb6e
15| Cwsaynpyrocmu. axon [yka i medsoo ufnccad
16 Pewenue 3anau no reme «Cuiia ynpyroctm»
17 JlabopatopHas pabota «OnpeneneHue bubmorexa [JOK
JKECTKOCTH TPYKHHBD» https://m.edsoo.ru/ff0ace28
18 Cuna Tpers bubmuoreka [IOK
https://m.edsoo.ru/ff0af738
19 Pemenne 3ana4q mo reme «Cuia TpeHUD» Brbmmorexa [OK
https://m.edsoo.ru/ff0afa26
20 JlabopatopHas pabota "OnpeneneHue bu6morexa [JOK
ko3 urenTa TpeHus CKOIBKEeHUs " https://m.edsoo.ru/ff0af8be
21 Pemrenne 3agau o reme "3akonsl HeroToHA. bu6mmoreka [JOK
Cuna ynpyroctu. Cuia Tpenus" https://m.edsoo.ru/ff0atb8e
2 Cuta TSKECTH B 3aKOH BCEMHUPHOTO bubmumorexa [HOK
TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaleHUs https://m.edsoo.ru/ff0af044
Ypoxk-koH(pepeHtus "J[BrmKeHUE TET BOKPYT
23 rpaBuTanioHHOTO TIeHTpa (ConHeyHas
cuctema). [amakTuku"
24 Pemenwne 3amad mo teme "Cuna TSHKECTH U Bbu6nuoreka LJOK
3aKOH BCEMHUPHOTO TATOTCHHS" https://m.edsoo.ru/ff0af5{8
25 IlepBast kocMu4eckas CKOpPOCTb. bu6muotexa LHOK
Hesecomocts u eperpysku https://m.edsoo.ru/ff0af33c
26 PaBHOBeCcHE MaTepUaIbHON TOUKH. bubmorexa LHOK

AbcomtoTHO TBEpIOE Teno. PaBHoBecHe

https://m.edsoo.ru/ff0afe36
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TBEPJOIO TeJa C 3aKPEIIEHHON OChIO
BpAILICHUS

27 Mowment cuibl. LleHTp TspKECTH
28 Pemenue 3ama4d mo teMe "MOMEHT CHIIBL. Bu6bnuoreka LJOK
Lentp TsxecTn" https://m.edsoo.ru/ff0b02b4
I1 i pad
| et e
. A ' A https://m.edsoo.ru/ff0b0408
Ten
K 0
30 "1\(/)1};11:1?:1[:12?;(5; ZZKZ?{I:ZM];%HMO eficTBre Bubnmorexa [OK
. A ' 8 https://m.edsoo.ru/ff0b06ec
Ten
nu N .3
. COanm;c Tena MHZ;IL; CI/IJ'IBIO : aKOH BuGmorexa LOK
XpaHEHMs UMITyJIbCa. YIIPYyroe u
p y . by https://m.edsoo.ru/ffOb07fa
HEYIIPYroe B3auMOJICHCTBHE
3 Pemenne 3a1au o reme "3aKoH COXpaHEHUs bubmmoreka [IOK
umIyibca' https://m.edsoo.ru/ff0b096¢
13 Ypoxk-koH(pepeHnus "PeakTHBHOE IBIKEHHE
B MPUPOJE U TEXHUKE"
34 Mexanudeckas paboTa U MOIIHOCTb Bubmorexa LIOK
P H https://m.edsoo.ru/ff0b0ag4
35 Pabora cuibl TSKECTH, CHITBI YIIPYTOCTH U Bubnmorexa LJOK
CHUJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlabopartopHas pabota «OnpezeneHue
36 paboTHI CHITBI TPEHUS TIPY PAaBHOMEPHOM
JIBUKCHUU TeJia 110 TOPU30HTATLHON
TIOBEPXHOCTH)
37 CBs13b dHepruu 1 paboTsl. [loTeHnmansHas
SHEPTUs
38 Kunernueckas sueprus. Teopema o bubmorexa JOK
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KUHETUYECKOU SHEPTUn

https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUS SHEPTUU B MEXaHUKE
JlaGopaTtopnas pabota «M3yuenue 3akoHa bubmumoreka [HOK
40
COXPAHEHUS YHEPTUNY https://m.edsoo.ru/ff0bl2fe
A1 KomebarensHOE JBIKEHHE U €70 bu6nuoreka IJOK
XapaKTePUCTUKH https://m.edsoo.ru/ff0b1858
47 3aryxatomue kojaeOanus. BeiHyKICHHBIC bubaunoreka [IOK
Kojebanus. Pe3onanc https://m.edsoo.ru/ff0b2010
43 MaremaTuueckuil 1 Npy>KUHHBIA MasiTHUKU
VYpok-uccienoBanue «3aBUCUMOCTH ITEPHOIA
44 P Saruii A proa bubmuoreka [IOK
KOJICOaHMH OT JKECTKOCTH IPYKUHBI 1 MACCHI
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpamnieHne YHEPTHN TIPH MEXAaHUIECKUX
KOJICOaHMSIX
JlaGopaTopHas pabota «OmnpenencHue
46 paTopHai p 5 P I£ Bubauoreka [IOK
YaCTOTHI M [IEPHO/1a KOoJIeOaHU IPYKUHHOTO
pHoA Py https://m.edsoo.ru/ff0blaec
MasITHAKA)
JlaGopaTopnas padota «IIpoBepka
47 paTOpHas p P g . Bu6nuoreka LJOK
HE3aBHCHMOCTH TIEpHO0Jia KoJieOaHUM rpy3a,
proa Py https://m.edsoo.ru/ff0b197a
MTOIBEIICHHOTO K HUTH, OT MacChI TPy3a»
Mexannueckue BoHbI. CBOWCTBA
43 . Bu6nuoreka LJOK
MeXaHUYeCKuX BOJIH. [IpomgoasHbIe 1
P https://m.edsoo.ru/ff0b21fe
MOTIEPEUHBIC BOJIHBI
49 VYpok-koHbpepeHius "MexaHu4eCKue BOJHBI
B TBEpAOM Tese. CelicMuuecKue BOJIHBI"
50 3Byk. PacnpocTpanenue u oTpaxeHHe 3ByKa
51 Vpok-uccienoranue "HabmroneHune
3aBHCHUMOCTHU BBICOTHI 3BYKa OT 4aCTOTHI"
52 I'poMKOCTE 3ByKa U BBICOTA TOHA.
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AKyCTHYECKHUM pe30HaHC

Ypoxk-koH(pepeHHs "Y IbTPa3ByK H

Bbu6nuoreka LJOK

53
WH(pa3BYyK B MIPUPOAE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[MonroroBka K KOHTPOJIBHOM pabOTeE MO TeMe
54 "3aKOHBI COXpaHe s Mexa p ecKue Bubmiorexa LIOK
HbI COXpPaHEHUsI. MeXaHHUYECKU
PAHCHI https:/m.edso0.ru/fF0b25£0
KOJIeOaHWSI ¥ BOJTHBI
KontponbHas pabora o teme "3aKoHbI
55 coxpaHeHusl. MexaHW4YecKue KojaeOaHus u
BOJIHBI"
56 DIIeKTPOMarHUTHOE TIOJIE. bubmuorexa 1HOK
ONEeKTpOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBoJiCTBa JEKTPOMAarHUTHBIX BOJIH
Vpoxk-xoudbepenrmd "lkama
58 3 IZ:K 0 2(11) . oJiH. Mcnons3oBanue Bubmiorexa LIOK
JICKTPOMAarHUTHBIX BOJIH. Mcroiabp30BaHH
P . " https://m.edsoo.ru/ff0b2fe6
AJIEKTPOMArHUTHBIX BOJH JIJIsl COTOBOM CBSI3U
Vpoxk-uccinenosanue "M3yyeHne CBOUCTB
59 P Y Bubnuoreka [JOK
AIIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO
P \ https://m.edsoo.ru/ff0b2c6¢
MOOMIIEHOTO TenedoHa
60 Pemenne 3a7a4 Ha onpeeNIeHHE YaCTOTHI U
JUTHHBI DJIEKTPOMAarHUTHOM BOJTHBI
61 DIEeKTpOMarHuTHas MPUPOJAA CBETA. bubmmoteka [JOK
CxkopocTh cBeTa. BosHOBBIE CBOWCTBA CBETa https://m.edsoo.ru/ff0b31d0
Uctounuku ceera. [IpsamosnuneiitHoe
62 aCTIPOCTPaHEHNE C 5 a. 3atme ComnHna bubmmorexa LHOK
rpocTpaHeHue cBera. 3atmenns ColHIa U
pacipoctp https://m.edsoo.ru/ff0b3658
JIyHb1
3aKoH OoTpakeHUs cBeTa. 3epkana. Pemenue
63 P P Bubauoreka [IOK
3a]a4 Ha MPUMEHEHNE 3aKOHa OTPaKCHUS
P P https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenominenue ceeta. 3aKOH NPEIOMIICHUS bubmorexa JOK
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CB€Ta

https://m.edsoo.ru/ffOb3aea

[TomHoE BHYTPCHHEC OTPAKCHUC CBCTA.

Bu6nuoreka LJOK

65 Hcnonp30BaHue MOTHOTO BHYTPEHHETO
yIp https://m.edsoo.ru/ff0b3cS5c
OTpaKeHHUS B ONITHYECKHUX CBETOBOJIAX
JlaGopatopHas pabota "HccnenoBanue
66 3aBHCHMOCTH YTJIa TIPEJIOMIICHUS CBETOBOTO
Jy4a OT yIJla aJIeHUs Ha TpaHuIe "BO31yX-
crexio""
Ypoxk-koHpepennus "Mcnonap3oBanne
67 MOJIHOTO BHYTPEHHETO OTPAKCHUS:
CBETOBOJIBI, ONTHKOBOJIOKOHHAS CBSA3B"
68 T 0 bubmuoreka [IOK
WH3bI. ONITHYeCKast CUIIA JIMH3BI
https://m.edsoo.ru/ff0b3f2¢
69 o 5 . bubmmorexa [JOK
OCTpPOEHUE H300PAKEHHIA B JIMH3aX
P P https://m.edsoo.ru/ff0b444a
JlabopatopHas pabota "OnpeaeneHue
70 ¢do I: 0 g acg 0 op \ €CKOH C Bubnmorexa [OK
KYCHOT' TOSTHUSI U ONITUYECKON CHIIBI
Y Iz " https://m.edsoo.ru/ff0b4206
coOuparomieit TUH3bI
Ypoxk-koHpepeniys "ONTHYECKUE TUH3OBBIS bubmuoreka [JOK
71 "
pUOOPHI https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak o €CcKasl cucTeMa. 3peHue Bubmiorexa LIOK
J1a3 KaK ONTHYeCKas cucTeMa. 3peHu
P https://m.edsoo.ru/ff0b4684
7 Ypoxk-koHdpepenmnus "Jledexts 3penns. Kak
COXPaHUTH 3peHune"
Pasnoxxenue 6enoro ceera B ciekTp. OMBITH
74 Herorona. Cioxenne cieKTpat " €To Bubmorexa LIOK
br0TOHA. CJI0KEHHE CIICKTPAIbHBIX [BETOB.
P t https://m.edsoo.ru/ff0c0f4c
Hucnepcust cBera
75 JlaboparopHas pabota "ONBITHI MO bubmmoteka [JOK

pa3ioKeHHIo OEJIOT0 CBETa B CIIEKTP U
BOCHPHSITHIO [[BETA IPEAMETOB ITPU HX

https://m.edsoo.ru/ff0cOe2a
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HaOJIFOICHUH Yepe3 IIBETOBBIC (GUILTPHI"

Ypok-npaktukyMm "BoaHOBBIE CBOICTBA

76 CBeTa: AUCHIepCHsl, HHTepEepeHINs 1
madpakus”
77 OmneiTel Pe3epdopaa v mianeTapHas MOACIH bubmuoreka [IOK
aToMa https://m.edsoo.ru/ff0c12a8
78 Iloctynatel bopa. Moznens aroma bopa
79 Hcnyckanue U MorJoneHue CBeTa aTOMOM. bubmmoreka [IOK
KBanTel. JIuHeituaTele CIEKTPHI https://m.edsoo.ru/ff0c144c
20 Ypok-nipaktukyM "HabiroieHue criekTpoB bubnuorexa [IOK
HCITyCKaHus" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BUOBI bubmorexa [TOK
https://m.edsoo.ru/ff0c1672
20 Crpoenue atoMHoro siapa. Hykmnonnas bubmmoteka [JOK
MOJIENb https://m.edsoo.ru/ff0c18ac
83 PanunoaktuBHbIe npeBpalienus. M30Tomns bubmmorexa LIOK
https://m.edsoo.ru/ff0clal4
%4 Pentenne 3amau mo teme: "PangnoakTuBHEIE Bu6nuoreka LJOK
npeBparieHus" https://m.edsoo.ru/ff0c1b4a
85 Ilepuon nomypacnana
26 Ypoxk-koHdpepeHiys "PaanoakTHBHBIE bubmuoreka [JOK
M3ITy9CeHUS B IPUPOJIE, MEIUIINHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
Q7 SnepHble peakiiuu. 3aKOHBI COXpaHEHUS bu6muotexa LHOK
3apsIOBOTO M MAaCCOBOTO YHCEIT https://m.edsoo.ru/ff0c1c58
28 DHeprus CBsI3U aTOMHBIX siiep. CBsI3b Macchl bubmorexa [JOK
Y SHEPTUU https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3agau no Teme "AnepHsie peakuun"
90 Peakuuu cuHTE3a U JENECHUS SIEP. Bubnmmorexa LJOK

Ncrounnku sueprun CoJHIA U 3BE3]T

https://m.edsoo.ru/ffOc1e88
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VYpoxk-koabepermus " nepHas HEpreTHKA.

91 JeiicTBuA panOaKTUBHBIX U3IYYEHUH Ha
KHUBBIE OPTaHU3MBI"
[ToaroToBKa K KOHTPOILHOUW paboTe MO TeMe bubmmoreka IHOK
9 "OneKTpoMarHuTHOE MoJe. https://m.edsoo.ru/ff0c223e
DJIeKTpOMarHuTHbBIE BOJIHBI. KBaHTOBBIC
siBJIeHUA"
KoHTponsHas padoTa mo Teme
93 "DneKTpoMarHuTHOE MoJe.
DJIeKTpOMarHuTHbBIE BOJHBI. KBaHTOBBIC
siBJIeHUA"
[NoBTOpenue, 0606meHue. JlabopaTopHbIe bubmmoteka [JOK
94 n - "
paboThI o Kypcy "B3zanMoneiicTeue Ten https://m.edsoo.ru/ff0c245a
95 IToBropenune, 0000mIeHHEe. Pemenue
acde p avyecTBe 3a/1a4 10 TeMe bubmmorexa LHOK
YETHBIX U KAUeCTBEHHBIX 9 110 TEM
E R 8 https://m.edsoo.ru/ff0c2572
TernoBble TpPOLIECCHI
96 IToBTopenune, 0000mIeHHE. Pemenue
P o bubmuoreka [JOK
ACYETHBIX M KAYECTBEHHBIX 3a7a4 110 TeMe
%.) < 8 https://m.edsoo.ru/ff0c2a22
KII/I TenmoBbIX ABUTaTENICH
97 IToBTopenune, 0000IIEHNE. Pemenue
P B bubmuoreka [JOK
ACYCTHBIX M KAYECTBCHHBIX 3a7[a4 110 TEME
%,) " A https://m.edsoo.ru/ff0c2b30
KII[ snexTpoycTaHOBOK
[loBTOpenue, 0006menue. JlabopaTopHbie bu6morexa [JOK
98 n n
paboThl 10 Kypcy "CBETOBBIC SIBIICHUS https://m.edsoo.ru/ff0c2c52
[loBTOpenue, o6o61meHue. Pabora ¢ Tekctamu Bu6nuoreka LJOK
99 " n
1o TeMe "3aKOHbI COXPAHEHHUS B MEXaHUKE https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, obobmenne. Pabora ¢ Tekctamu bu6nmoreka [JOK
o Teme "KonebaHus 1 BOJTHB" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpeHue, 060bmenue. Pabora ¢ TekcTamu bubmmoreka [IOK

o teMe "CBeToBbIE ABIeHUA"

https://m.edsoo.ru/ff0c3044
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[ToBTOpeHue, 060bmenue. Pabora ¢ TekcTamu

102 " "
no Teme "KBanToBas u sigepHas pusnKa

OBLIEE KOJIMYECTBO YACOB I10
I[MTPOI'PAMME

102

27
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YYEBHO-METOJUUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI 1J151 VUEHUKA

» ®usuka, 8 knacce/ [lepoimkun .M., IBanos A.U., AkiinonepHoe 0011eCTBO
«M3narenscTBO «lIpocBenienne»

» ®usuka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepsimkun .M., FiBaHnoB
AN., AximonepHoe obmectBo «M3aarensctBo «lIpocBenienue»

» ®usuka: 9-i kiacc: 6a30BbIi ypoBeHb: yueOHUK, 9 kiacc/ [lepeiukun . M., I'ytauk E.
M., UBanoB A. U., [letpoBa M. A., Akuinonepuoe odiectBo «3naTenscTBo

((HpOCBeH_IeHI/Ie»

METOAUYECKHUE MATEPUAJIBI VIS YAUTEJIA
7 KITACC

3. PaGouas nporpamma. @usuka. 7 — 9xiaccel: y4eOHO-METOANYECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-e m3x.,crepeotun. —-M.: Ipoda,2013. — 398,(2)

4. TIporpamMmmbl OCHOBHOTO 00111eT0 0Opa3zoBanus. duszuka. 7 — 9 Kiaccel
(aBTopsI:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHuK).

5. Pabouas nporpamma mo ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BEIOPAHHBIM YUSOHUKOM:

6. [Teppimkun A.B. ®usnka. 7 kinacc. YueOHUK 111 00111e00pa30BaTeIbHBIX YUPEIKICHUH .
M.:[poda. 2011

7. Jlyxamuk B.H. COopHUK BOIIPOCOB U 33134 1o gusuke. 7-9 ki1. — M.: [Ipocsemienue,
2010. -192c.

8. Kupuk JI.A. ®usnka — 7. Pa3HOYpPOBHEBBIE CAMOCTOSTEIBHBIC U KOHTPOJIBHBIC PAOOTHI. —
5-¢ uzpanue,- M.MJIEKCA, 2013.

9. AcraxoBa T.B. ®u3suka. 7 knacc. Jlaboparopusie padoTsl. KoHTposbHBIE 3a0aHus. —
Caparos:Jluueii, 2014.

10. «KonTpoasHO-u3MepuTenbable MaTepuanbl. @usnka. 7 kimacc/Coct. H.U. 3opun. — 2-¢
u3a.,nepepad. — M.:BAKO, 2013.

11. Mapon A.E. ®usuka. 7 kiacc: yuedHo-meronuueckoe nocooue/ A.E. Mapon.- M.:
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Hpoda, 2011.- 123c.:
8 KITACC
1. PaGouas nporpamma. @usnka. 7 — 9xiaccel: y4eOHO-METOAMYECKOTO TOCOOUS

/coct.TuxonosaE.H. — 2-e u3z.,ctepeorun. —M.: JIpoa,2013. — 398,(2)

2. [IporpamMmMbl OCHOBHOTO 00111eT0 00pazoBanus. Pusmka. 7 — 9 Kiraccel
(aBTopsr:A.B.Ilepeimkun, H.B. ®unonosuu, E.M. I'yTHHK).

3. PaGouas nporpamma mo ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C

BBIOpAHHBIM yUYEOHUKOM:

4. Iepeimkua A.B. @usnka. 7 knace. Y4eOHUK U 0011e00pa30BaTEIbHBIX YUPEIKICHHHM .
M.:poda. 2011

5. Jlykammk B.M. CoopHUK BOIPOCOB | 3ada4 1o ¢usuke. 7-9 k. — M.: [IpocBenienue,
2010. -192c.

6. Kupuk JI.A. ®usnka — 7. Pa3HOypOBHEBBIE CAaMOCTOSATEIbHBIE U KOHTPOJIbHBIE PAOOTHI. —
5-¢ m3manne,- M.MMJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie pabotbl. KOHTpOIBHBIC 3a1aHUS. —
Caparos:Jluneit, 2014.

8. «KoHTpoabpHO-U3MepHUTeIbHBIE MaTepuanbl. Pusnka. 7 kiacc/Coct. H.U. 3opun. — 2-¢
u3n.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yueoHo-MeToanueckoe nmocooue/ A.E. Mapos.- M.:
Hpoda, 2011.- 123c.:

10.A.B. Iepoimkua @usuka-8xia 2017 M. Ipoda
11.H.B. ®unonoBuy Meroanueckoe mocobue 2015 M. [Ipoda

12.A.E. Mapon, E.A. Mapon CamocTosITebHBIE U KOHTPOJIbHBIE paboThI-8 Kitacc 2017 M.

Apoda
13.B.B. lllaxmaToBa ,0.P. llledep JImarnoctuueckue padbotsl -8 kimacc 2016 M. [Ipoda

14.A.E. MapoH, E.A. Mapon, C.B. ITo3otickuit Coopauk Bonpocos u 3amay 2015 M.
Apoda

9 KIIACC
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3. Pabouas nporpamma. @usnka. 7 — 9xiracchl: y4eOHO-METOIUYECKOTO MTOCOOUs
/coct. TuxonoBaE.H. — 2-¢ m31.,crepeotun. —-M.: Ipoda,2013. — 398,(2)

4. IIporpamMmMbl OCHOBHOTO 00111ero oOpazoBanus. Puznka. 7 — 9 Kiaccel
(aBTopsr: A.B.Ileprimikun, H.B. ®unonosuu, E.M. I'yTHHK).

5. Pabouas nporpamma mo ¢usuke. 7 kmace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBHUH C BHIOPAHHBIM YYCOHUKOM:

6. [Teppimkun A.B. ®usnka. 7 kinace. Y4eOHUK U1 00111e00pa30BaTeIbHbBIX YUPEIKICHUH .
M.:Jlpoda. 2011

7. Jlykamuk B.U. COopHUK BOonpocoB u 3a1a4 1o ¢usuke. 7-9 k. — M.: [Ipocsenienue,
2010. -192c.

8. Kupuk JI.A. ®usnka — 7. Pa3HOypOBHEBbIE CaMOCTOSATENbHBIE M KOHTPOJIbHBIE PAOOTHI. —
5-e uzganue,- M.MJIEKCA, 2013.

9. Acraxora T.B. ®usuka. 7 knacc. Jlabopatopabie paboTel. KOHTpoONbHBIC 3a1aHUS. —
Caparos:Jluuei, 2014.

10. «KonTpoasHO-u3MepuTenbHble MaTepuanbl. @usnka. 7 kmacc/Coct. H.U. 3opun. — 2-¢
u3 ., nepepad. — M.:BAKO, 2013.

11. Mapon A.E. ®usuka. 7 knacc: yueoOHO-MeTonudeckoe mocooue/ A.E. Maposn.- M.:
Hpoda, 2011.- 123c.:

.. KoHtponbsHbie u camoctosiTenbHble paboThl 1o pusuke. 9 kiacc: Kk yueOHuky A.B.
[eppbrmkuna, E.M. I'yrauk «®@usuka 9 knace» / O.U. ['pomuesa. — M.: I3garenseTBoO
«OKk3ameny, 2014.

4. Tectol o usuke. 9 knacc: k yueonuky A.B. Ileppimkuna, E.M. 'yTHuk «Pusnka

9 xmace» / O.M. I'pomrieBa. — M.: U3gaTenbeTBo «Ox3ameny, 2010.

5. . ®usuka. 9 xitacc. TeMaTuuecKre TECTOBBIE 3aMaHus Il ToAroToBku K I UA. / aBT.-
coct.: M.B. boiinenko, O.H. Mupomkuna. — AApocnasine: OO0 «Axkanemus

pasButus», 2014.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET
7 KIIACC

53



. bubnmoreka — Bcé mo npeamery «Puzuka». — Pexxum noctyma: http:// www.proshkolu.ru

2. BuaeoonbiTel Ha ypokax. — Pexxum moctymna: http://fizika-class.narod.ru

3. Enunas koiutekius upoBbix 00pa3oBaTeIbHBIX pecypcoB. — Pexxum poctymna:
http://school- collection.edu.ru

4. aTepecHble MaTeprallbl K ypokaMm (PH3UKH 1O TeMaM; TECTHI 10 TeMaM; HATJISTHbIC
nocoOus K ypokaM. — Pexxum moctymna: http://class-tizika.narod.ru

5. udposrie oOpa3zoBaTenbHbIE pecypchl. — Pesxkum moctyna: http://www.openclass.ru

6. DIIeKTpOHHBIE YueOHUKH 110 Pu3uke. — Pexxum noctyna: http://www.fizika.ru

8 KITACC

1. bubnoreka — Bcé mo npeamery «Puszuka». — Pexxum noctyma: http:// www.proshkolu.ru

2. BuaeoonbITel Ha ypokax. — Pexxum moctymna: http://fizika-class.narod.ru

3. Enunas koyutekiys upoBbix 00pa3oBaTeIbHbIX pecypcoB. — Pexxum poctyma:
http://school- collection.edu.ru

4. aTepecHble MaTepralibl K ypokaMm (PH3UKH IO TeMaM; TECTHI 10 TeMaM; HATJISTHbIC
nocoOus K ypokaM. — Pexxum moctymna: http://class-tizika.narod.ru

5. udposeie oOpazoBaTenbHbIE pecypchl. — Pexkum moctyna: http://www.openclass.ru

6. DIIeKTpOHHBIE YueOHUKH 110 Pu3uke. — Pexxum moctyna: http://www.fizika.ru

9 KJIACC

1. BuaeoonsiTel Ha ypokax. — Pesxxum nmoctyma: http://fizika-class.narod.ru

2. Enunas xosiekuust udpoBbIX 00pa3oBaTeIbHBIX PeCypcoB. — Pexxum gocrymna:
http://school- collection.edu.ru

3. MaTepecHbie MaTepHaibl K ypokaM (DU3HMKH 110 TEMaM; TeCThI 110 TeMaM; HaTJIsTHbIC
nocoOus K ypokaM. — Pexxum moctymna: http://class-tizika.narod.ru

4. Iludpossie 0OpazoBaTeNbHBIC pecypchl. — Pexxum goctyna: http://www.openclass.ru
5. DIIeKTpOoHHbIE YueOHUKH 110 ¢u3uke. — Pexxum moctyna: http://www.fizika.ru

6./lucrannmonnas mkona Ne368 http://moodle.dist-368.ru/ OTkpsIThIi Kaacc. CeTeBoe
oOpazoBarensHOe coobmecTBo. http://www.openclass.ru/node/109715
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7. Enunas komteknus nu@poBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denmepasibHBIN HEHTP HHPOPMAITHOHHO-00Pa30BATEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. MaTepHer ypok. http://interneturok.ru/ru/school/physics/

10. T'azera «1 centsiOps» MaTepuansl o gusuke. http://archive. lseptember.ru/fiz

11. Aanmanmu pusmueckux o0bekToB. http://physics.nad.ru/

12. XKuBas ¢usuka: odyvaromias mporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/

14. ®usuka: KoyuieKus ombIToB. http://experiment.edu.ru

15. KoHTpOJBHBIE U CAMOCTOSTENBbHBIC paboThI 10 pr3uke. 9 kiacc: kK yueOHuky A.B.

16.I1eprikuna, E.M. I'ytHHK «@u3uka 9 xmacey / O.W. I'pomneBa. — M.: M3naTenscTBO
«OK3ameny, 2014.

17. Tectol o ¢pusuke. 9 knacc: k yueoOnuky A.B. Ilepeimkuna, E.M. I'ytauk «®u3nka
9 xmacc» / O.M. I'pomrieBa. — M.: M3gaTenbcTBo «Ok3ameny, 2010.

18 . dusuka. 9 kiacc. Tematnuyeckue TecTOBbIE 3a1aHus JUIst moarotoBku k ['MA. / aBT.-
coct.: M.B. boiinenko, O.H. Mupomkuna. — fApocnasins: OO0 «Axkanemus

pa3Butus», 2014.
19. Iucranmnmonnas mkoia Ne368 http://moodle.dist-368.ru/

20. OtkpsIThIN KIacc. CeTeBoe 00pa3zoBaTeIbHOE COOOLIECTBO.
http://www.openclass.ru/node/109715

21. Enunas KoJuteKIust UG pOBBIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

22. ®enepanbHBIN HEHTP HHPOPMALIMOHHO-00Pa30BATENBHBIX PECYPCOB.
http://www.fcior.edu.ru/
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