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NNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o ¢u3rke Ha ypoBHE OCHOBHOTO 00IIIero 00pa3oBaHus COCTABICHA Ha OCHOBE MOJIOKEHHH
U TpeOOBaHUU K pe3yjibTaTaM OCBOCHHs Ha 0a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHON MpPOTrpaMMBL,
npeacraBieHHbx B ®I'OC 00O, a takxke ¢ yu€roM QeaepanbHOl pabouell mporpaMMbl BOCIUTAHUS H
Konuenmuu npenogaBanust yueoHoro npeamera « Pu3nkay.
Conepxanue mporpaMMbl 10 (U3MKE HAmpaBiIeHO Ha (OPMHPOBAHHE ECTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOYYaIONIMXCSl U OPTraHU3aLUI0 U3yYeHUs (PU3UKU Ha JEeSTeILHOCTHON OCHOBE. B mporpamme
1o (GU3MKE YYUTHIBAIOTCS BO3MOXKHOCTH ydeOHOro mpeamera B peanusanuu TpedboBanmii ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM U METANpPeMETHBIM pe3yjbTaTaM OOyUEHHUs, a TaKKe MEXIPEIMETHbIE CBS3U
€CTECTBEHHO-HAYYHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHMUS.
[Tporpamma 1o ¢u3HKe yCTaHABIMBACT paclpe/eleHre y4eOHOro MaTepurana mo rojgam oOydenus (1o
KJlaccaMm), IpejyiaraeT MPUMEPHYIO MOCIeA0BAaTEeIbHOCTh U3YUYECHUS TEM, OCHOBAHHYIO HA JIOTHKE Pa3BUTHUA
MPEIMETHOTO CO/IePKaHUS U yU&TE BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcsl.
[Tporpamma no ¢pusuke pa3paboTaHa ¢ LIEIbI0 OKa3aHUSI METOIUYECKOM MOMOIIY YUUTEIO B CO3JaHUU
paboueii mporpaMMBbl IO y4eOHOMY TPEAMETY.
du3zrKa SBISIETCA CUCTEMOOOPa3YIOIIUM ISl €CTeCTBEHHO-HAYYHBIX YY€OHBIX MIPEAMETOB, TOCKOIBKY
buznyecKue 3aKOHBI Jie)KaT B OCHOBE MPOIIECCOB U SIBJICHHM, U3y4aeMbIX XUMUEH, Onosiorue, acTpoHOMuUen
U (puznyeckoit reorpadueii, BHOCHT BKJIa]l B €CTECTBEHHO-HAYUHYIO KapTUHY MHpPa, IPEAOCTaBIseT Hanboee
sICHBIE 00pa3I[bl MPHUMEHEHHSI HAYYHOTO METO/1a IO3HAHMS, TO €CTh CII0C00a IMOTy4eHHs JOCTOBEPHBIX 3HAHUM
0 MHpe.
Opna W3 rMaBHBIX 3a1a4 (pu3mMUeckoro oOpa3oBaHUsS B CTPYKType 0OIIero o0pa3oBaHUsS COCTOUT B
(opMUPOBAHNHU €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH U MHTEpeca K HayKe y 00ydaroluxcsl.
N3yuenue ¢pu3nku Ha 6a30BOM ypOBHE MPEAINOIAraeT OBJIa/J€HUE CIEAYIOINMU KOMIETEHTHOCTIIMH,
XapaKTEepU3yIOUIMMH €CTECTBEHHO-HAYyUYHYI0 TPaMOTHOCTbD:
® Hay4HO OOBSCHSTH SIBICHUS;
® OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEOBAHUS;
e UHTEPHPETUPOBATh JaHHBIE U HUCIOJIb30BaTh HAay4yHbIE JOKA3aTEJIbCTBA JUISI TOTYYEHHS
BBIBOJIOB.
Ilenu n3ydeHus (HU3MKM Ha ypoBHE OCHOBHOTo oOmiero obpasoBaHus ompeneneHsl B Konuenmmu
npenojiaBaHus yue6Horo npeamera «Puznka» B o0pazoBaTenbHbIX opranuzanusx Poccuiickoit denepanuu,
pean3yIolUX OCHOBHBIE 00111e00pa3oBaTeNIbHbIE IMPOTrpaMMbl, YTBEpKIAEHHOW pemeHuem Kosierun
Munuctepctsa npocsernieHus: Poccuiickoit @enepanuu (mpotokoit ot 3 aexadps 2019 r. No [1K-4BH).
Henu nzyvyenus Gpu3nku:
® [IpUOOpEeTeHUE HHTEpeca U CTpeMIICHHsI 00yUaIOIIMXCs K HAYYHOMY M3YYEHHIO IPUPOJIbI, pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE NPEACTABICHUN O HAYYHOM METOJie MO3HaHHUA U (POPMUPOBAHUE HCCIIEAOBATENHCKOTO
OTHOILIEHHUS K OKPYXKAIOLUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOI'O MHUPOBO33PEHMSI KaK pe3yjIbTaTa M3y4YeHUs OCHOB CTPOCHHUS MAaTepHH U
(byHIaMEHTaIbHBIX 3aKOHOB (DU3HKHY;

e (opmupoBaHuEe MPEICTaBICHUI O POIH GU3HUKH JJISI PA3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU
1 TEXHOJIOTHi;

® pa3BHUTHE NPEJCTaBICHUA O BO3MOXKHBIX chepax Oyaymied mpodecCHOHaIbHOU AESTENbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JAJIbHEHIIeMy 00yYeHHIO B ’TOM HaIllpaBJICHHUH.



JlocTrkeHre STUX TIeJIed mporpaMMbl 1Mo (U3UKE Ha YPOBHE OCHOBHOTO OOIIET0 0OOpa3oBaHUS
o0ecreurBaeTcs peleHrueM CIeAyIOIMNX 3a1ay:
e nnpuoOpeTeHHe 3HAaHWKH O JAUCKPETHOM CTPOSHUU BEMIECTBA, O MEXAHMYECKUX, TEIUIOBBIX,
AIIEKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
e npuoOpeTeHHEe YMEHHI ONHUCHIBATH U OOBACHATH (PU3NYCCKUE SIBICHUS C HUCIOJIb30BAHUEM
MOJTYyYEHHBIX 3HAHUI;
® OCBOCHHE METOJOB PEIICHHS MPOCTCHININX pPAaCYETHBIX 3aJad C HCIOJIb30BaHHWEM (DU3MUECKHX
MOJIEJICH, TBOPUYECKUX U MTPAKTUKO-OPHUEHTUPOBAHHBIX 33]1aY;
® pa3BHUTHE YMECHHI HAOIOATh MPUPOTHBIC SBJICHHS U BHITIOJIHATH OMBITHI, Ta00paTOpHEIC pabOTHI U
IKCIIEPUMEHTAIBHBIC UCCIICJIOBAHUS C UCTIOIB30BAHUEM U3MEPHUTEIBHBIX MPUOOPOB;
e ocBoeHHE MPUEMOB padOTHI ¢ HH(MOpMaLUel PU3NIECKOTO COJepKaHUs, BKIItoUasi HHHOPMALIUIO O
COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAIH3 H KPUTHICCKOE OIICHUBAHUE WH(OPMAIINH;
® 3HAKOMCTBO cO cdepamu TPO(hHEeCcCUOHATHLHOW JEATENbHOCTH, CBS3aHHBIMU C (U3UKOW, U
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAaHHBIMHU Ha JTOCTIKEHUSIX (PHU3MUECKON HAYKH.
Ha u3ydenue ¢usuku (6a30Bbli ypoOBEHb) Ha yPOBHE OCHOBHOTO 00111ero 00pa3oBaHus OTBOJAUTCS
238 vacoB: B 7 ki1acce — 68 yacoB (2 yaca B Hezelto), B 8 kiacce — 68 yacoB (2 yaca B HeZIeN0), B 9 kitacce —
102 gaca (3 yaca B HEZIEIIO).

[Ipennaraemeiii B mporpamMMe 1o (usuke MepeueHb TabopaTOpHBIX padOT U OIBITOB HOCHUT
PEKOMEHIaTeNbHBIN XapaKTep, yUuTeNb AeJaeT BEIOOP MPOBeAeHHS 1a00PaTOPHBIX padOT U OMBITOB C YYETOM
WHIUBUIyAIbHBIX OCOOCHHOCTEW 00Y4aromuXcs, CIUCKA IKCIEPUMEHTAIBHBIX 3a/IaHHH, MpeIaracMbiX B
paMKax OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1o (pusuke.

COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. ®Pusnka u €€ posib B NO3HAHUM OKPY/KAKOIIEro MUpA.

®dusnka — HayKa O npupoje. SABneHus: npupobl. GU3NUECKUE SBICHHS: MEXaHUUYECKHE, TEIJIOBbBIE,
AJIEKTPUYECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenmuuuHbl. M3mepenne dusmyeckux enmuunH. dusnyeckue npubopsl. [lorpemuocts
u3MepeHnil. MexxayHapoaHas cucTemMa eIMHMUII.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAYKH H3ydaloT MPHPOAY. EcTecTBEHHO-HAayuHBIM METOA
MO3HAHMSI: HAOIOCHUE, TTOCTAHOBKA HAYYHOTO BOIPOCA, BBIJIBIDKEHHE THITOTE3, IKCIIEPUMEHT I10 TTPOBEPKE
TUTOTE3, 00BICHEHHE Ha0II01aeMOoT0 siBiieHus. Onurcanue GU3NIeCKuX sIBICHUIN C TOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHuyeckue, TEIJIOBbIE, NEKTPUUECKHE, MATHUTHBIEC, CBETOBBIE SIBJICHUS.

2. ®usnueckue MpuOOPHI U MPOLIEAYpa MPSIMbIX U3MEPEHUI aHATIOTOBBIM U IIU(PPOBLIM MIPUOOPOM.

Jlabopamopmnwvie padbomot u onvimol.

1. OmpeneneHue MEHBI JEICHUS IIKATbI U3MEPUTEIBHOTO MTPUOOpa.

N3mepenne pacCTosIHUN.

W3mepenne o0bE€Ma KUAKOCTH U TBEPIOTO Tea.

Ornpezenenre pa3MepoB MaJbIX TEJ.

N3mepenne Temneparypsl IPU NOMOILIHN KUAKOCTHOTO TEPMOMETPA U 1aTYMKa TEMIIEPATYPBHI.
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6. IlpoBeneHue uccienoBaHUS MO TMPOBEPKE TUIOTE3bI: NANBHOCTh MOJETA IIAPHKA, MYHIEHHOTO
TOPU30HTANIbHO, TeM O0JIblle, 4YeM OO0JIbIlie BHICOTA TyCKa.

Pa3nen 2. [leppoHaYaIbHbIE CBEIEHUS O CTPOEHHH BelllecTBA.

CTpoeHue BeIIecTBa: aTOMBI U MOJICKYJIbI, KX pa3Mepbl. OMBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIEeCTBA.

JIBuxkenue dactul BemiecTBa. CBS3b CKOPOCTH JABHMKEHHS YacTHUI] ¢ TeMmiieparypoil. bpoyHoBckoe
nBuxkeHne, Tudy3us. BzanMoaelicTBre 4acTUIl BEIIECTBA: MPUTSHKCHIE U OTTAIKUBaHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOSHUE Ta30B, KHUIKOCTEH M TBEPABIX (KPUCTALTUICCKHX) TEIl.
B3anmocBs3p Mexk1y CBOMCTBAMHU BEILIECTB B Pa3HBIX arperaTHhIX COCTOSHUAX U UX aTOMHO-MOJIEKYJISIPHBIM
ctpoeHreM. OcoOOEHHOCTH arperaTHbIX COCTOSIHUMN BOJIBI.

Hemoncmpayuu.

1. HaGmonenne 6pOyHOBCKOTO JABHKCHHS.

2. HaGmopenue nuddysun.

3. HalGmronenue siBneHuil, 00ObACHAIOMNXCS MPUTSHKEHUEM WM OTTAIKUBAHUEM YacTHUIl BEIIECTBA.

Jlabopamopuwvie padbomot u onvimol.

1. Orenka guamMerpa aroMa METOAOM PsIIOB (C UcIoib3oBanueM (hoTorpaduwii).

2. OnpIThI 10 HAOJIOICHUIO TETUIOBOT'O PACIIMPEHUS Ta30B.

3. OmnbIThI IO 0OHAPYKEHUIO JCHCTBHSI CHIT MOJICKYJIIPHOTO MTPUTSKECHUS.

Pa3nen 3. /IBu:xkeHHe U B3auMoO/ieiicTBUE TeJl.

Mexannyeckoe nBrxkeHne. PaBHomepHoe 1 HepaBHOMepHOe BHKeHHE. CkopocTh. CpeHsis CKOPOCTh
IPY HEPABHOMEPHOM JBHKCHHUH. Pacdyér myTH v BpEMEHH JIBHKEHUS.

SBnenne wHepHMH. 3aKOH WHEPIMU. B3amMopeiicTBHe Ten Kak MPUYMHA W3MEHEHUS CKOPOCTH
IBUXKEHHS Tell. Macca Kak Mepa WHEepTHOCTH Tena. [nmoTHocTh BemecTBa. CBsI3b MIIOTHOCTU ¢ KOTUYECTBOM
MOJIEKYJI B €JUHUIIE 00bEMa BelleCcTBa.

Cuna Kak XapaKTepUCTHKa B3auMo ieicTBUS Te. Cruia ynpyrocTs u 3akoH 'yka. MI3mepenue chis ¢
MTOMOIIBIO TUHAMOMETpA. SIBJICHHE TATOTeHUS U criia TshkecTr. Criia TSOKECTH Ha APYTHX TuTaHeTax. Bec Tena.
Hesecomocts. CnokeHue cuil, HampaBIeHHBIX 1O OJHOW mpsimoil. PaBHoxelicTBytomas cuin. Cuna TpeHus.
TpeHue CKoNIbKEHUS ¥ TpeHHe MOoKos. TpeHre B MpUpoie U TEXHUKE.

Hemoncmpayuu.

1. HaGmomeHue MeXaHHYECKOTO JIBUIKEHUS Tela.

2. H3mepeHue CKOPOCTH NPSIMOJIUHEWHOTO JIBUKEHUS.

3. HalGmronenue siBneHUs HHEPIUU.

4. HabmroneHne U3MEHEHHUs CKOPOCTH MPU B3aUMOJCHCTBUH TE.
5. CpaBHeHME MacC MO B3aUMOJICUCTBUIO TEN.

CroxeHue CuiI, HalpaBJIEHHBIX 110 OJTHOM TIPSIMOA.

JIaﬁopamopubw padomwt u onvimol.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOIO JBUKEHHUS (LIAPUKA B KUIKOCTH, MOJIEIH SJIEKTPUUECKOTO
aBTOMOOWJIS M TaK Jiajiee).

2. Ompenenenue CpeHEN CKOPOCTH CKOJBXKEHUS OpyCKa WY IIapUKa MO0 HAKIIOHHOMW TIJIOCKOCTH.

Ornpezenenne mI0OTHOCTU TBEPOTO Tea.

4. OMbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTshKeHUS (eopMaliun) mpy>KHHBI OT TPHIIOKEHHOM
CHUJIBL.

5. OneITbl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIbI TPEHMS CKOJIBKEHHUSI OT Beca Tejla U Xapakrepa
CONPUKACAIOIIUXCS TOBEPXHOCTEH.

Paznen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB.
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Jasnenue. CriocoObl YMEHBIIICHUS U YBEIMYCHUS JaBieHus. J[aBieHne raza. 3aBUCUMOCTh JIaBJICHUS

raza or
ITackansg

00Béma, TemmepaTypsl. [lepemaua naBiaeHHs] TBEPABIMH TEJIaMH, XUAKOCTSIMH M Ta3aMH. 3aKOH
. [ITneBMaTnueckre MamuHbl. 3aBUCUMOCTH JABIICHUS XKUAKOCTH OT MIyOWHBL [ MapocTaTuueckuit

napanokc. Cooburaromuecs cocyabl. [ napaBanuecKkue MEXaHu3Mbl.
AtMochepa 3emnn u armocdepHoe naBieHue. [IpHUMHBI CyHIECTBOBaHMSI BO3AYIIHONH OOOJIOYKHU
3emuu. OnbiT Toppuuenu. M3amepenue armochepHOro AaBiieHus. 3aBUCUMOCTb aTMOC(EpPHOT0 JaBICHUS OT

BBICOTHI HaJl ypoBHEM Mops. [IpuOoph! 1715 u3MepeHust aTMOoCc(epHOTO TaBICHUS.

JleiicTBrE KUAKOCTHU U ra3a Ha NOrpyKEHHOE B HUX TeNO0. BrITankuparomas (apxuMe0Ba) cuiia. 3akoH
Apxumena. [lnaBanue ten. Bo3ayxomiaBanue.

Hemoncmpayuu.

O N kAWN R

3aBUCHUMOCTb JaBJICHUS Ta3a OT TEMIIEPaTyphl.

Ilepenayda naBneHus KUIKOCTBIO U ra3oM.

CooOmraromnuecs cocyabl.

I'uppaBnmueckuil mpecc.

[IposiBnieHue necTBUS aTMOCHEPHOTO TaBJICHHS.

3aBUCHMOCTD BBITAJIKMBAIOIIEH CUITBI OT 00bEMA MOTPYKEHHOMN YaCTH TeJa U INIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKMBAOIIEH CUJIbI BECY BBITECHEHHOM KUJKOCTH.

VYcioBue mnaBaHWs TeEJ: IUIABAHWE WM TOTPYKEHHUE TEJI B 3aBUCHUMOCTH OT COOTHOILICHUS
IUIOTHOCTEH TeJIa M JKUIKOCTH.

Jlabopamopuwvie padbomot u onvimol.

1.
2.
3.

HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPyKEHHOH B )KUIKOCTh YaCTH TeJa.
OmnpeneneHne BhITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO, OTPYKEHHOE B HKHUIAKOCTb.
ITpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIIEH CHIIBI, JEUCTBYIOIIEH HA TEJIO B )KUIAKOCTH, OT MacChl
Teaa.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH BBITAJKHMBAIOIIEH CHIIBI, JEHCTBYIOLIEH Ha TEIO B
JKUJKOCTH, OT 00bEMA MOTPYKEHHOHN B KUIAKOCTh YaCTU T€JIa U OT TJIOTHOCTH KHUIKOCTH.
KoncTpyupoBanue apeomerpa WJIM  KOHCTPYHUPOBAaHHWE JIOAKA W ONpeACIieHHE €€
IPy30I0ABEMHOCTH.

Pa3pes S. PaGora 1 MOIIHOCTB. JHeEprus.

Mexannyeckasi pabota. MOITHOCTb.

[IpocTeie MeXaHU3MBI: pblyar, OJOK, HaKJIOHHAs IUIOCKOCTh. [IpaBmio paBHOBecHs pblyara.
[Ipumenenue mnpaBmia paBHOBECUs pblyara K OJIOKy. «3omotoe mpasmiio» MexaHuku. KIIJ[ mpocTbix

MCXaHU3

MOB. HpOCTHe MCXAaHU3MEI B 6BITy N TCXHUKC.

Mexannueckass sHeprus. KuHernyeckas M moTeHLManbHas 3Heprus. lIpeBpamieHue ogHoOro Buua
MEXaHUYECKON SHEPTUU B APYroi. 3aKOH COXPAHEHHUsI SJHEPTUH B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopusie pabomsl u onvimot.

1. Omnpenenenne pabOThl CUJIBI TPEHUS MPH PABHOMEPHOM JBHM)KEHHUHU Tejla MO TOPU3OHTAIbHOMN
MOBEPXHOCTH.

2. MUccnenoBanue yciaoBUi paBHOBECHS pblyara.

3. HMsmepenue KI1/] HakIOHHON MIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOW SHEPTHUHU.

8 KUVIA
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Pa3pnen 6. TenioBblie siBJICHUS.

OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKON TEOPUU CTPOEHUs BellecTBa. Macca u pa3mepbl
aTOMOB U MoJIeKyJ1. OTBIThI, OATBEPKIAIOLINE OCHOBHBIE IT0JIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOM TEOpUH.

Mogenu TBEPIOTO, KUAKOTO U ra3000pa3HOro COCTOSHUM BemecTBa. Kpucrammmyeckie U amopgHbie
tena. OOBsICHEHHE CBOMCTB Ta30B, KUAKOCTEH M TBEPIABIX TEJN HA OCHOBE IOJIOKEHUH MOJIEKYJISIPHO-
-KHHETHYECKOU Teopur. CMauMBaHUE U KaWLISIPHBIC ABJICHUS. TeIIoBOe pacliupeHue U CKaThe.

Temmnepatypa. CBsi3b TEMIIEPATYPHI CO CKOPOCTHIO TEIIOBOT'O ABMXKEHUS YaCTHUL. BHyTpeHH:s sHEPTrUsl.
CriocoObI M3MEHEHUsI BHYTPEHHEW SHEPIUU: TEIUIONepeiaya U COBepIIeHrne padoThl. Buibl Teronepenayn:
TEIJIONPOBOJHOCTb, KOHBEKLIUSI, U3IIyYEHHE.

KonuuecTBo TemnoTsl. YaenbHas TEIUIOEMKOCTh BellecTBa. TermaooOMeH M TEIIOBOE paBHOBECHE.
VYpaBuenue TemoBoro 6ananca. [InaBieHue U 0TBepAeBaHNE KPUCTAIUIMYECKUX BEIIECTB. Y IeTIbHAs TEIJIOTa
iasnienus. [TapoodpazoBanue u korneHcanus. Ucnapenue. Kunenne. Y nenbHas Temiora napooOpa3oBaHHUs.
3aBUCHUMOCTh TeMIIEpaTyphl KUIIEHUS OT aTMOC(HEPHOTO JAaBIICHUSI.

BnaxxHocTh BO3yXa.

OHeprus TOIMBa. Y iejbHasl TEIJI0Ta CTOPAHHUS.

[Tpuntuns! paboTsl TernoBsix apurarenei KI1/] temmoBoro asuratens. TeroBbie IBUTATENN U 3aLUTA
OKPY’KaIOIIEeH Cpesbl.

3aKOH COXpaHEHUs U IPEBPAILEHUS SHEPTUU B TEIUIOBBIX IPOLIECCAX.

Hemoncmpayuu.

HabGmonenne 6poyHOBCKOTO JBHKEHUS.
Habmonenue nuddysun.
Habmtoienue siBieHnii cMauMBaHUsI U KaMWUTSIPHBIX SIBJICHHM.
Habmtoienue TemnoBoro paciuvpeHus Ted.
W3MmeHeHune naBlieHus ra3a pyu U3MEHEHUN 00bEMa U HarpeBaHUM WM OXJIaKICHUH.
[TpaBuiia u3MepeHus TeMIepaTypsbl.
Bunae! Tennonepenayn.
OxnaxaeHre Ipu COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHHH pabOThl BHEITHUMH CHUJIaMH.
. CpaBHEHHE TETUIOEMKOCTEN Pa3IMYHBIX BEILIECTB.
. Habmoienue xunenus.

Lo NOU R WNPRE
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. Habnronenue noctossHCTBa TeMInepaTypbl IPH TUIABJICHHH.

13. Mojenu TEeIIOBLIX ABUTaTeIei.

Jlabopamopuwie pabomul u onvimot.

1. OnbITHI MO OOHAPYKEHHIO NEUCTBUS CHUIJI MOJICKYJISIPHOTO TIPUTSKEHUS.
OMBITHI 1O BHIPANIMBAHUIO KPHUCTAJUIOB MIOBAPEHHOM COJIM MJIM caxapa.

3. OmnbIThl 0 HAOMIOECHUIO TEIJIOBOTO PACUIMPEHUS T'a30B, KUAKOCTEN U TBEPBIX Tell.
4. OmnpeneneHue AaBleHUs BO3ayxa B OajsIOHE IIITPHIIA.
5. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIABJICHUS BO3/lyXa OT €ro o0bEéMa M HarpeBaHUS WU

OXJIAKICHUS.

6. IlpoBepka runore3bl TUHEHHON 3aBUCUMOCTH JUIMHBI CTOJOMKA JKUAKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIepaTyphl.

7. HaOmroneHue u3MEHEHHs BHYTPEHHEH SHEpPruM Teja B pe3yJbTaTe TEIJIonepeaayd U padboThl
BHEIIHUX CHUII.

8. HccnenoBanue siBICHUS TEINIOOOMEHA MPH CMEIINBAHUH XOJIOJHON U ropsiueii BOJIbI.



9. OmnpeneneHue KOJIMYECTBA TEIUIOTHI, IIOJIYYEHHOTO BOJOW IpHU TEIUIOOOMEHE C HarpeThbiM
METAJUINYECKUM LIMIIMHAPOM.

10. Onpenenenue yieabHONU TEIUIOEMKOCTH BELLIECTBA.

11. MccnenoBanue npolecca UCIapeHusl.

12. Onpenenenne OTHOCUTENBHON BIaXXHOCTH BO3yXa.

13. Onpenenenue yaeapbHON TEMIOTHI IUIABICHUS JIbJA.

Paznen 7. diiekTpryeckre 1 MAarHUTHbIE SIBJICHUS.

OnekTpuzanusi Ten. J[Ba poja 3eKTpUUYECKUX 3apsaoB. B3aumopeicTBue 3apssKeHHBIX Tell. 3aKOH
KynoHna (3aBUCHMOCTb CHUJIBI B3aUMOJIEHCTBUS 3aPSKEHHBIX TEJ OT BEJMUMHBI 3aPsII0B U PACCTOSIHUSL MEXKAY
TeJIaMu).

Onexrtpudeckoe mnose. Hanpsok€HHocTe  anekTpuyeckoro nois. [lpuHumn — cyneprnosunuu
AIIEKTPUYECKHUX IT0JIeN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu »snextpuueckux 3apsaoB. OJeMEHTApHBIM ayekTpuueckuil 3apsn. CrpoeHue aroma.
[TpoBOJHUKY U AUANEKTPUKHU. 3aKOH COXPAHEHMS JIEKTPUUYECKOTO 3apsia.

ONeKTpUYecKUil TOK. Y CIOBUS CYLIECTBOBAHUS IEKTPUUECKOro ToKa. VICTOUHUKH MOCTOSIHHOTO TOKa.
JlefcTBUS ANIEKTPUYECKOTO TOKA (TEIJIOBOE, XUMHUUECKOE, MAarHUTHOE). DJIEKTPUYECKUI TOK B )KUJIKOCTSIX U
razax.

OnexkTtpuyeckas nenb. Cuna Toka. OnekTpuueckoe HarpspkeHue. CoNpOTHBIEHHE HPOBOJHHKA.
VYaensHOE compoTHBieHHE BeriecTBa. 3akoH OMa ais ydactka nenu. [lociaenoBarenbHoe U nmapaienbHOe
COEIMHEHHE NPOBOIHUKOB.

Pabora u MomHOCTh 3neKkTpuyeckoro Toka. 3akoH Jlkoyns—JleHna. DnekTpuueckue LENu U
HOTpeOUTENH IEKTPUIECKOM sHeprun B ObITy. KopoTKoe 3aMblkaHuE.

ITocTositHHBIE MarHUTHI. B3anMopaelcTBHE MOCTOSHHBIX MarHUTOB. MarHuTHOE nojie. MarHuTHOE NoJe
3emMiu U €ro 3HaueHue A Ku3HU Ha 3emuie. OnblT Opcrena. MarHUTHOE MoJie€ AJIEKTPUYECKOrO TOKA.
[IpumeHeHne >I€KTPOMarHUTOB B TeXHUKE. JlelicTBME MAarHUTHOrO TMIOJsI Ha TPOBOJHUK C TOKOM.
ONEKTPOABUTATENb TOCTOSHHOIO TOKa. MCroap30BaHNE AIEKTPOABUraTeNEl B TEXHUUECKUX YCTPOUCTBAX U
Ha TPaHCIOpTE.

Onbitet @apanes. SBnenue snekTpoMarHuTHOM WHAYKIWU. [IpaBuno Jlenma. DiekTporeHeparop.
Croco0ObI TOJTyYEHUS DIIEKTPUUECKOU SHEPTUU. DIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUH.

Hemoncmpayuu.

OnexTpu3anus Tell.

JIBa poza aNeKTpUYECKUX 3aps0B U B3aUMOJIECHCTBUE 3aPSKEHHBIX TElL.
YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIIA.

DnekTpocTaTH4ecKast HHIYKIUS.

3aKOH COXpaHEeHHMsI PJIEKTPUUECKUX 3apsIOB.

ITpOBOAHMKY U TUDIIEKTPUKH.

MonenupoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUYECKOTO MOJIS.

M cTOYHUKH IOCTOSTHHOTO TOKA.

JleficTBHS 2EKTPUYECKOTO TOKA.

W Nk WNE

. DJIEKTPUUYECKUN TOK B )KUIKOCTH.
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. I/ISMCPCHI/IC CHJIbI TOKAa aMIICPMETPOM.

=
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. I3mepeHue 3eKTpUYECKOro HaMPsKEHUsT BOJIBTMETPOM.
. Peocrar u marazuH cOnpoOTHBIIEHUN.
. BzaumoneiicTBre NOCTOSSHHBIX MAarHUTOB.

=
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16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

MopenrpoBaHue HEBO3MOKHOCTH PA3AEIICHUS OIOCOB MarHUTA.
MopenrpoBaHue MarHUTHBIX NOJIEH TOCTOSIHHBIX MarHUTOB.

OmneiT OpcTena.

MarnuTtHoe 1oJjie ToKa. JJIEeKTPOMarHmr.

JlelicTBME MAarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM.

DJIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS JIEKTPOMATHUTHON MHAYKIUU.

OmnbiThl Dapajes.

3aBUCHUMOCTH HaIpaBJICHUSI HHIYKIIMOHHOTO TOKA OT YCJIOBHM €ro BO3HUKHOBEHUSI.
DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopusie pabomsl u onvimot.

oV .k wNPE

9.

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

18.
19.
20.
21.

OnbITh! 10 HAOIIOAECHUIO 3JEKTPU3ALUH TeJl HHAYKIUEH U IPU CONPUKOCHOBEHHH.

HccnenoBanue J€NCTBUSA 3JIEKTPUUECKOIO MOJIS HA IPOBOJIHUKU U AUDIIEKTPUKU.

COopka u mpoBepKa paboThI AIEKTPUIESCKON IIENH TOCTOSTHHOTO TOKA.

W3mepeHue U peryJinpoBaHUe CUIIbI TOKA.

W3mepeHue u peryiupoBaHue HallPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYILETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA
Y HaNpsDKEHUs Ha PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUYECKOIO COIPOTUBIICHHS MPOBOJAHHUKA OT €ro
JUIMHBI, IJIOLIAAH [TOIEPEYHOr0 CEUEHUS U MaTepuaa.

[IpoBepka mpaBuia CIOXEHHUS HaNpsHKEHUH NpU  IOCIEI0BAaTEIbHOM COECIUHEHUH JBYX
PE3UCTOPOB.

[TpoBepka npaBuiIa AJIs CUIIBI TOKA IIPH NTapaAJIJIEIbBHOM COEAMHEHUN PE3UCTOPOB.

Omnpenenenne pabOTHI AIEKTPUUIECKOTO TOKA, UTYIIEr0 YEPE3 PE3UCTOP.

Omnpenenenne MOIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIIEIIEMON Ha PE3UCTOPE.

HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA, HAYIIETO Yepe3 JaMIIOUKY, OT HaNpsKEHUS Ha HEH.
Omnpenenenne KIIJ[ narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOZEUCTBHSI IIOCTOSIHHBIX MarHUTOB.

N3yueHre MarHuTHOTO TOJISI TOCTOSIHHBIX MarHUTOB MPU UX 00bEJMHEHUH U Pa3/IeICHUN.
UccnenoBanue neicTBUS AIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENIKY.

OnBbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbl B3aUMOAECHCTBHSI KATYLIKH C TOKOM M MarHuTa oT
CWJIBI TOKA U HalpaBJIEHUS TOKA B KaTyIIIKE.

N3y4eHue neicTBUsI MArHUTHOTO MOJI HA IIPOBOJHUK C TOKOM.

KoHcTpyupoBanue u u3ydeHue padboTsl JIEKTPOIBUTaTENs.

N3mepenne KIIJ[ anexTpoaBurarenbHol yCTaHOBKH.

OnBITHl MO MCCIEIOBAHUIO SIBICHUS SJIEKTPOMAarHUTHOM MHIYKIUH: WCCIETOBaHHE W3MEHEHUM
3HAYEHUS U HaIlPaBJICHUs WHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.
Mexannueckoe aBwxkeHue. MarepuanbHas Touka. Cucrema  orcuéra.  OTHOCHUTENBHOCTH
MEXaHMYECKOIro IBM)KEHUA. PaBHOMEpHOE MpsSMONMHENWHOE ABWKEHHE. HepaBHOMEpHOE MPSAMOJMHEITHOE

nBuxeHue. CpeiHsAst © MTHOBEHHAsI CKOPOCTh TeJa MPU HEPAaBHOMEPHOM JIBUKEHUH.
Yckopenue. PaBHOyCKOpeHHOE TpsMOTHHEHOE BKeHHe. CBoOoaHOE mageHue. OnbITh [ anmes.



PaBHOMepHOE ABMkeHUE TO OKpyxkHOocTH. Ilepmom m wactora oOpamenus. JluneliHas u yrioBas
CcKOpocTH. LleHTpoCTpeMHUTENIBHOE YCKOPEHHUE.

Ilepssiit 3akoH HeroTona. Bropoii 3akoH Hetotona. Tpernii 3akon Herorona. [Ipuauun cynepnosunuu
CHIL

Cuna ynpyrocrtu. 3akoH I'yka. Cunna TpeHus: cuila TPEHUS CKOJIbXKECHMSI, CHJIa TPEHUS IOKOs, IPYrHue
BU/IbI TPCHHUS.

Cuna TSKECTH U 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOPEHHE CBOOOAHOTO MajieHus. J[BmkeHue miaHer
Bokpyr CouHua. IlepBas kocMuueckasi ckopocTb. HeBecoMOCTh U eperpy3Kku.

PaBHOBecue MmarepuanbHON ToukHu. AOconoTHO TBEpAOE Teno. PaBHOBecue TBEpHOro Ttena ¢
3aKpEIIEHHON OChIO BpauicHus. MomeHT cuibl. LleHTp TsbxecTH.

Wmnynec tena. U3menenne umnynbca. MMnynbc cuiibl. 3aKOH COXpaHEHUs MMITyJbca. PeakTuBHOE
JIBUKCHHUE.

Mexanuueckast paboTa U MOIIHOCTb. PaboTa cmil TsSHKEeCTH, ynpyroctd, TpeHus. CBsi3b 3HEPruu U
pabotel. [loTeHnuanbHas HEprus Telna, MOAHATOrO HaJl MOBEPXHOCThIO 3eMid. [loTeHuuanbHas 3Heprus
ckaroil mnpyxkuHbl. Kunetnueckas sHeprus. Teopema O KUHETHMYECKOM SHEpPruu. 3aKOH COXpPaHEHHS
MEXaHUYECKON YHEPTUU.

Hemoncmpayuu.

1. HaGmoeHre MeXaHU4eCKOro IBUKEHUS TeJla OTHOCUTENbHO Pa3HbIX TE OTCUETA.

2. CpaBHEHHE MyTEH U TPACKTOPHUI ABMXKEHHS OJHOIO M TOTO K€ T€la OTHOCUTEIBHO Pa3HBIX Tell
OTCUETA.

M3MmepeHne CKOpOoCTH U YCKOPEHMSI IPSMOJIMHENHOTO IBUKEHUS.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUKEHHUS.

HaOGnroneHue 1BUXKEHUS Tela 10 OKPYKHOCTH.

HabGmronenne MexaHWuecKHUX SIBIEHUH, MPOUCXOAAIUX B cucTeMe orcuéra «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUN OTHOCUTEIBHO KaOMHETa (PU3UKU.

o v kAW

3aBUCHMOCThH YCKOPEHHS TeJla OT Macchl TeJla U IeUCTBYIOIIEH Ha HErO CHUJIBI.

8. HaOmoneHue paBeHCTBA CHJI IPY B3aUMOJCHCTBUU TeJ.

9. Hs3meHeHue Beca Tesla IPU YCKOPEHHOM JIBHYKEHUH.

10. [Iepenavya nMItysibca Ipyu B3auUMOJICHCTBUY TElL.

11. [IpeoOpa3oBaHus SHEPTUH NPU B3aUMOAECUCTBUH TEJl.

12. CoxpaHeHue UMITyJIbCca IPU HEYIPYIOM B3aUMOJEHCTBUH.

13. CoxpaHeHue UMITyJIbCca MIPU a0COIIOTHO YIIPYTOM B3aUMOJECHCTBUH.

14. HaGmtoieHNe peakTUBHOTO JBH)KEHUSI.

15. CoxpaHeHre MEXaHUYECKOM SHEPTUU IPU CBOOOJHOM A ICHUH.

16. CoxpaHeHHE MEXaHUYECKOW PHEPTUM NIPH IBUKEHUH TeJIa MO IEHCTBUEM NPY>KUHBI.

Jlabopamopmnwvie padbomot u onvimol.

1. KoHcTpyupoBaHue TpakTa JjIsl pa3roHa M JaJbHEWUIIEro paBHOMEPHOTO JIBMXKEHUS IIAapHKa WU
TEJEKKH.

2. OmnpeneneHue cpeiHedl CKOPOCTH CKOJNBXKEHHMS OpycKa WM JBWKEHMS IIApUKa 10 HAKIOHHOMN
IJIOCKOCTH.

3. OmnpezneneHue yCKOpeHUs Teja MPH paBHOYCKOPEHHOM JABH)KEHUHU MO HAKJIOHHOMN TIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU ITYTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBUKEHUH 0€3 HadallbHOM
CKOPOCTH.

5. IlpoBepka TUIOTE3bI: €CIM NMPH PABHOYCKOPEHHOM JIBHXEHHMU Oe3 HayalbHOW CKOPOCTH IMYyTH
OTHOCATCS KaK PsJl HEUETHBIX YUCEIl, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHHU OJMHAKOBBI.



6. HccnenoBaHue 3aBUCHMOCTHU CUJIbI TPEHUS CKOJIBKEHUS OT CHIIbI HOPMAJIbHOT'O 1ABJICHHUSL.
7. Omnpenenenue k03 PUIEHTA TPEHUS CKOIBKECHHUS.
8. OmnpeneneHue KECTKOCTH MPYKUHBI.
9. Ompenenenue pabOTHl CHIBI TPEHHUS TPU PABHOMEPHOM IBMKCHHH TeJa IO TOPH3OHTAIBHOU
MOBEPXHOCTH.
10. Omnpenenenue padoOThl CHUIIBI YIPYTOCTH MIPH MOABEME Tpy3a C UCIOIb30BAHUEM HEMOJBUKHOTO U
MOJIBUYKHOTO OJIOKOB.
11. 3yueHune 3aK0OHA COXPAHEHUS SHEPTUU.
Pazjnen 9. Mexanuveckue KoJj1e0aHUSA U BOJHBI.
KonebarenbHoe apmxenune. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHUN: MEpHUo, 4acTOTa, aMILTUTY/A.
Marematuueckuil U npyKUHHBIN MasTHUKH. [IpeBpalnenre sHepruu npu KouedaTeIbHOM JIBH)KEHUU.
3aryxatomue kosiebanus. BeinyxaeHusie xosneOanusa. Pezonanc. Mexanndeckue BoiaHbBL. CBOMCTBa
MeXaHU4YeCKUX BOJIH. [IpoiosibHBIC U TTONIEpeUHbIe BOJIHBI. [[IHA BOJHBI U CKOPOCTh €€ paclpOCTPaHCHHUS.
MexaHuyeckue BOJIHBI B TBEPJIOM TeII€, CEHCMUYECKUE BOJIHBI.
3Byk. [')poMKOCTh 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3Byka. IHpa3ByK U yIbTpa3ByK.
Hemoncmpayuu.

1. HabGmromenue Koie0aHuii Te MO JEHCTBUEM CHIIBI TSKECTH U CHITBI YIIPYTOCTH.
2. HabGnronenue koneOaHui Tpy3a HA HUTH U HA TIPYKHUHE.

3. HalGnronenue BHIHYKICHHBIX KOJICOAHUN U pe30HAHCA.

4. PacnpocTpaHeHUE MPOAOJIBbHBIX U MOMEPEUYHBIX BOJIH (HA MOJIEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnwvie padbomot u onvimol.
Omnpenenenue 4acTOThl U Meproia KoineOaHui MaTeMaTHYecKOro MasTHUKA.
Omnpenenenue 4acToThl U Mepruoia KoneOaHui MpyKMHHOTO MasTHHUKA.
HccnenoBanue 3aBUCMMOCTH TIeproia KojeOaHuii OIBEIIIEHHOTO K HUTH IPpy3a OT JITMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH IIEpro/ia KoieOaHuM Npy>KMHHOTO MasiTHUKA OT Macchl rpysa.
[TpoBepka HE3aBUCHMOCTH NEepHOJIa KoJieOaHH rpy3a, OJIBEUIEHHOI'O K HUTH, OT Macchl rpysa.

oV ks wWwNPRE

OnbIThI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTD N€pHOJia KoJaeOaHU MPY>KUHHOTO MasiTHUKA OT Macchl
rpy3a H )KE€CTKOCTHU MPY>KUHBI.

7. W3mepeHue yckopeHHUs! CBOOOHOTO MaJIeHHUS.

Pa3nes 10. D1eKTpOMarHuTHoOe 10JIe M 3JICKTPOMATHUTHBIC BOJIHBI.

ONEeKTpOMarHUTHOE MoJie. DJIEKTPOMAarHuTHbIe BOJHBL. CBOICTBa 3yIeKTpOMAarHUTHBIX BOJH. Illkana
3JIEKTPOMAarHUTHBIX BOJIH. Vcnonp30BaHNe 37€KTPOMAarHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.

DneKkTpoMarHuTHas mpupoaa ceera. CKkopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoNCTBa NEKTPOMATHUTHBIX BOJIH.

2. BoisiHOBBIE CBOMCTBA CBETA.

Jlabopamopuwie pabomsl u onvimot.

1. V3yuyeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOIIbI0 MOOMIIBHOTO TeNnedoHa.

Pa3znea 11. CBeToBbI€ IBJICHHUS.

JlyueBas Moxens cBera. Mcrounuku cera. IIpsimonuHeiiHoe pacmnpocTpaHeHHE CBeTa. 3aTMEHHs
Counnna u JIynsl. Otpaxkenue cBera. [lmockoe 3epkano. 3akOH OTpa)KEHHS CBETA.

[Ipenomnenne cBera. 3akOH MpenoMieHMs cBeTa. [lolHOe BHYTpPEHHEE OTpaKEHUE CBETA.
Hcnonb30BaHne MOJHOTO BHYTPEHHETO OTPAXKEHMS B ONTHYECKUX CBETOBOJAX.



Jlunza. Xon myueit B nua3e. Onrtryeckas cuctema ¢oToanmnapara, MUKpOCKOIIa U TeJeckona. [ a3 kak

OIITUYECCKasA CUCTEMA. BJII/I?:OpyKOCTB " JAJIbHO30PKOCTD.

Pasnoxenne 6enoro ceera B criekTp. OnbiTel HetoToHa. CroxeHne crekTpaabHbIX 1[BETOB. Jucnepcus

CBCTa.

Hemoncmpayuu.

[IpssMonHEITHOE pacpocTpaHeHHEe CBETa.

OtpakeHue cBera.

[Tomrydenue n300pakeHUli B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKaiax.
IIpenomnenue ceera.

ONTUYECKUN CBETOBO/I.

Xox Jydeit B coOuparomiei JTruH3e.

Xox Jiydeil B paccenBaroleH JIMH3E.

[Tony4yenne n300paKeHNH C MOMOIIBIO JIHH3.
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. IIpuatun pelictBus oToanmapara, MUKPOCKOIIA M TEJIECKOTIA.

10. Mopens riaaza.

11. Pa3noxeHue 6enoro cBeTa B CIEKTP.

12. [TomyueHnue 6em10ro cBeTa MpH CI0KEHUU CBETA Pa3HbIX I[BETOB.

Jlabopamopuwvie padbomut u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YIJjla OTPaKEHHSI CBETOBOTO JIy4a OT yTIJia MaJeHusl.

2. H3yyeHue xapakTepUCTUK U300paKEHUS MPEMETa B TIIOCKOM 3€pKaje.

3. HccnenoBaHue 3aBUCMMOCTH yIJjla MPEIOMIICHUSI CBETOBOIO Jydya OT yrIjla NaJeHUs Ha TPaHULIe
«BO3yX—CTEKJIIO».

[Tomyuenue n300paskeHMit ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Ornpenenenne POKYyCHOTO PACCTOSIHUSL M ONTHYECKOM CUITBI COOMpArOIEeH JIMH3HBI.

OMBITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CIEKTP.

OMNBITHI IO BOCTIPUATHIO [[BETA MPEAMETOB MIPH UX HAOIIOACHUH Yepe3 IBETOBbIE (DUIIBTPHI.
Pa3z[e.11 12. KBaHTOBLI€E IBJICHHUS.

OmnsiTel Pezepdopaa u maanerapHas Mojenb aroma. Monens atoma bopa. Micnyckanue u noriomieHue

N o v e

ceera aromoM. KBaHTHI. JIMHEYaThIE CIEKTPHI.

PannoaktuBHOCTH. Anb(a-, 6eTa- u ramma-usnydenus. CTpoeHue aToMHoro siapa. Hykinonnast Mmoaens

ATOMHOTO sApa. M3oTonel. PagnoakTuBHEIE MMpEeBpaIICHU. HepI/IOI[ nojrypaciiaga aroOMHbIX AICP.

saep.

SAnepHple peakuuy. 3aKOHBI COXPAHEHUS 3apsAJOBOIO U MacCOBOTO YHMCEN. DHEPIHsl CBSA3M aTOMHBIX
Ces13b Macchl U dHepruu. Peakiuu cuntesa u aenenus saep. Ucrounuku sueprun CosiHIA U 3BE3I.
Snepnas sHepreTuka. JIeicTBUA pagMOAKTUBHBIX U3IyYE€HUN Ha )KUBbIE OPTAHU3MBI.
Hemoncmpayuu.

1. CnexTpsl U3JIy4€HHUS U TIOTJIOIMICHHUS.

2. CrnexTpsl pa3aM4HbIX ra30B.

3. CunekTtp BOAOpOAA.

4. HaOmoneHue TpekoB B kamepe Bunbcona.

5. Pabora cuéruyrka HOHM3UPYIOIUX U3TYUCHUH.

Perucrpanus u3nydeHus: NpUpOIHBIX MUHEPAJIOB U MPOTYKTOB.
ﬂaﬁopamopnbte padomul u onvimol.
1. HaOmro/ieHue CIUIOMIHBIX U JINHEHYAThIX CHEKTPOB U3JTy4EHUS.
2. HccnenoBanue TPEeKOB: U3MEPEHUE SHEPTUN YACTHULIBI 10 TOPMO3HOMY Iy TH (110 poTorpadusim).
3. H3mepeHue paanoakTHBHOTO (OHA.



IHoBTOPUTEIBbHO-0000IAKOIIIMIA MOAYIb.

[ToBTOpUTENBEHO--0000MAIONUIT  MOAYIh MpEIHA3HAuUeH Ui CHUCTEMaTH3aluu u  0000ImeHUs
MPEIMETHOTO COJEPIKAHUS U OMBITA JIEATEIBHOCTH, PUOOPETEHHOTO MPU U3YYCHUH BCETO Kypca QPU3MKH, a
TaKk)Ke JUIS TMOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy Mo (u3uke s 00y4aromxcs,
BBIOPABIIINX ATOT YYEOHBIN IIPEIMET.

[Tpu u3yueHUM 1aHHOTO MOIYJISl PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUBI I€ATEIbHOCTH, HA OCHOBE
KOTOPBIX 00€CIeYNBACTCS JOCTHKCHHE TMPEIMETHBIX W METaNpeIMETHBIX IUIAHHPYEMBIX pPE3yJIbTaTOB
o0OydeHus, GOpMUPYETCS €CTECTBEHHOHAYYHAs TPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB UCCIICOBAHHUS
SBJIGHUN TPUPOJBI M TEXHUKH, OBJIAJICHUE YMEHHUSMHU OOBACHATh (DHU3MUECKHUE SBIICHUS, NPUMEHSS
MOJTy4YeHHBIE 3HAHUS, PelaTh 337a4, B TOM YHUCJIE KAUeCTBEHHbIE U AKCIIEPUMEHTAJIbHBIE.

[IpuHUMIUanTbHO AEATEIBLHOCTHBIA XapakTep AaHHOTO pas3jenia peaau3yercs 3a CYET TOro, 4To
00yyaromecs BIMOJIHSIIOT 3a/1aHUsI, B KOTOPBIX UM IMpe1JiaracTcs:

HAa OCHOBE IIOJNyYEHHBIX 3HAHUN pacro3HaBaTh W HAYYHO OOBICHATH (DU3MUECKHUE SIBICHHS B
OKpYKaroIiei MpUpoie ¥ MOBCEIHEBHOM KU3HH,

UCIIOJIb30BaTh HAYYHBIC METOIBI MCCICAOBAHHUS (DU3MYECKHUX SBICHHA, B TOM YHCJE ISl POBEPKH
TUTIOTE3 U MOJIYYCHHS] TEOPETUUECKUX BHIBOJIOB;

OOBSCHATH Hay4Hble OCHOBHI Hamboyiee Ba)KHBIX JOCTH)KEHHUH COBPEMEHHBIX TEXHOJIOTUH, HampHuMmep,
MPAKTUYECKOTO HCIOJIb30BaHUs Pa3IMYHbIX HMCTOYHHUKOB SHEPrUM HA OCHOBE 3aKOHA IPEBpPALICHUS U
COXpaHEHHUS BCEX U3BECTHBIX BUJIOB YHEPTUH.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

W3ydyeHue ¢(U3MKM Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHMsI HANpaBiI€HO Ha JIOCTH)KEHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YIbTATOB.
B pesynbrare uzyueHust pU3MKM Ha ypoBHE OCHOBHOTO 0011ero o0pa3zoBaHus y o0ydaromerocs 0y ryT

c(OpMHUPOBAHBI CIEAYIOIINE JIUYHOCTHBIE PE3YJIbTAThl B YACTHU:

e 1) MaTPHOTHYECKOTO BOCIIUTAHUSI:

® — [IpOsBIIEHUE UHTEpECAa K UICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUMCKON (pr3HuecKoil HayKH;

® — [[EHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

e 2) rpaKAaHCKOI0 U JyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA

® — IOTOBHOCTh K aKTHUBHOMY YYacTHIO B OOCY>KJE€HHUHU OOILECTBEHHO 3HAUYMMBIX M 3THYECKUX MPOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM IIPUMEHEHUEM JOCTHKEHUMN PU3UKH;

® — OCO3HAHHWE BaXHOCTH MOPAJIBHO--ITUYECKUX MPHUHIIMIIOB B IESITEIIBHOCTH YYEHOTO;

e 3)3CTeTHYECKOr0 BOCIIMTAHUS:

® — BOCIPHUATHE CTETUYECKHX KayecTB (PM3UUECKON HayKu: €€ TapMOHUYHOTO MOCTPOEHHUS, CTPOTOCTH,
TOYHOCTH, JIJAKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOI0 MO3HAHUSA:

® — OCO3HaHHE LEHHOCTH (PU3MUECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTa IO3HaHHUS MHpPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHUN, BAKHEUIIEH COCTABIISIIOLIEN KYJIbTYpPHI;

® — pa3BHUTHE HAYYHOM JI0003HATEIBLHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON AEATEIbHOCTH;

e 5) ¢popmupoBaHHs KYJAbTYPHI 310POBbS M IMOIIHOHAIBHOIO 0J1ar0NOJIyYHs:

® — O0CO3HaHME IIEHHOCTH 0E30MacHOro 00pa3a )KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE, BAXKHOCTH
npaBUa O€30MACHOrO IOBEJEHUS Ha TPAHCIOPTE, Ha J0porax, C DSJIEKTPUYECKMM U TEIJIOBBIM
000pyJOBaHUEM B JJOMAIIIHUX YCIOBHSIX;



— c(hOpMHPOBAHHOCTH HaBBIKA pe(IIEKCUH, IPH3HAHUE CBOETO MpaBa Ha OIIMOKY M TAKOTO )K€ MpaBa y

JPYTOro 4eloBeKa;

e 6) TPYZ0BOIO BOCIINTAHMSA:

® — aKTMBHOE yYacTHE B PEIICHUH MPAKTUYECKHX 3a/1a4 (B paMKaX CeMbU, 00pa30BaTeIbHON OpraHu3aluy,
roposa, Kpas) TEXHOJOTHYECKOH W COLMAIbHON HANpaBICHHOCTH, TPEOYIOIIMX B TOM 4YHCIE H
(bU3MUECKUX 3HAHUIA;

® — MHTEpEC K NPAKTUYECKOMY U3yUEHHIO MPOo(eccHii, CBA3aHHBIX ¢ (HU3UKOIA;

e 7)3K0JIOTHYeCKOIr0 BOCIIMTAHUS:

® — OpHUEHTalMs Ha IPUMEHEHUE (PU3MUECKUX 3HAHUN IS peLICHHS 3324 B 00JIACTH OKPY>KaIOLIeH Cpe/ibl,
TUTAHUPOBAHHSI IOCTYIIKOB M OIIEHKH MX BO3MOXKHBIX MOCIIEACTBUIH ISl OKPY>KaIOIIEH Cpebl;

® — 0CO3HaHHUE INI00ATFHOTO XapaKTepa IKOJIOTUIECKUX MPOOIEM U IMyTel X peleHNs;

e 8) ajanTanuu K U3MEHSIIOIMMCS YCJIOBHAM COLMAJIbLHOI U MPUPOIHON cpelbl:

e — MOTPeOHOCTh BO B3aWMOJCHCTBUU TPH BBHIMOJHEHUH WCCICIOBAHUNA M TPOCKTOB (PHU3UUECKON
HAIpPaBJICHHOCTH, OTKPBITOCTh OMBITY M 3HAHHUSAM JIPYTHUX;

® — [OBBIIICHNE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO e TeIbHOCTB;

e —OTpeOHOCTH B POPMHUPOBAHNH HOBBIX 3HAHUH, B TOM YHCIIE POPMYINPOBATH UIEH, TOHSATHS, THTIOTE3bI
0 (hU3NYECKUX OOBEKTaX U SIBJICHUSIX;

e — OCO3HaHHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCcTH (PU3MKH;

¢ — [JJAHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHMIA;

® — CTpEeMJICHHE aHAIM3UPOBATH U BBISBIIATH B3aUMOCBSI3H IPUPO/IbI, 00IIECTBA U SKOHOMHUKHU, B TOM YHCIIC
C UCIOJIb30BaHUEM (DPU3UICCKUX 3HAHUIA,

® — OIICHKAa CBOUX JCHCTBUN C y4€TOM BIHUSHUS HA OKPYXAIOIIYI0 Cpeay, BO3MOMKHBIX TI00ATBHBIX
MOCJICJICTBUM.

METAINPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHusi mporpaMmbl 1Mo (pU3MKE Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUS Y
oOyudaromierocss OyayT chOpMUPOBAaHBI MeTaNpeaMeTHbIe Pe3yJbTAaThl, BKIIOYAIONINE MO3HABATEIbHbBIE
yHUBEpcaJbHbIe YUeOHbIE IEHCTBUS, KOMMYHHUKATUBHBIE YHUBEPCAIbHbBIE YUEOHBIE ACHCTBUS, PETYISATHBHbBIE
yHUBEpCcajIbHble yueOHbIE 1eHCTBUS.

ITo3HaBaTeIbHBIE YHUBEPCAJBHBLIC yqeﬁm,le JelcTBUA

ba3zoBble JJornueckue geMcTBUs:

® BBIBIATH U XapaKTEPU30BAThH CYIIECTBEHHbIE MPU3HAKU OOBEKTOB (SIBICHUN);

® YCTaHABIMBATH CYIIECTBEHHBIM TPU3HAK KiIacCU(UKAIMKM, OCHOBAaHUS [UIsi 0000IIEeHUsS U
CpaBHEHMUS,

® BBIBIATH 3aKOHOMEPHOCTH M TMPOTUBOPEUYUST B paccMarpuBaeMbiX ¢akTax, MaHHBIX U
HAOIIOIEHUSAX, OTHOCSAIINXCS K (PU3UUECKUM SIBIICHUSIM;

L] BBISIBJISATH HpI/I"II/IHHO--CJ'Ie)ICTBeHHBIe CBs3H l'IpI/I 1/13yqu1/H/1 (1)I/ISI/ILIeCKI/IX SIBJ'IGHI/Iﬁ nu HpOHeCCOB,
JIeTIaTh BBIBOJIBI C MCIIOJB30BAHUEM JIEIYKTUBHBIX U MHIAYKTUBHBIX YMO3AKJIKOUYEHUM, BBIIBUTATh
TUITIOTE3bI O B3ANUMOCBA3AX (I)I/I3I/I'—ICCKI/IX BCJIMYHH,



CaMOCTOSITEIIbHO BBIOMPATh CIIOCO0 perieHus yaeOHou Gpu3nyueckoi 3a1auu (CpaBHEHNE HECKOJIBKUX
BapHUaHTOB PEIICHUS, BBIOOpP HauOoJiee MOIXOAANIETO C YYETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPHUEB).

ba3oBble ncciaenoBaTelbCKHe A€CTBHS.

MCII0JIb30BaTh BONPOCH! KaK UCCIIEN0BATEIbCKUII HMHCTPYMEHT IIO3HAHMUS,

OPOBOJIUTH 10 CAMOCTOSITENIbHO COCTaBJICHHOMY TIUIAHY OIBIT, HECIOXHBIA (pusnyeckuii
9KCIIEPUMEHT, HEOOJIbIIIOE HCCe0BaHne (PU3UUECKOTO SIBICHUS,

OLICHUBATh HA MPUMEHUMOCTH M JJOCTOBEPHOCTH MH(POPMAIIHIO, TIOTYUYCHHYIO B X0/1€ UCCIICIOBAHHSA
WM SKCIIEPUMEHTA;

CaMoCTOSITeNNbHO  (pOopMyNIMpoBaTh OOOOIIEHHSI M BBIBOJBI IO pe3yJbTaTaM MpPOBEAEHHOTO
HaOJII0/IEHUS, OIIBITA, UCCIIEJOBAHMSI,

IPOTHO3UPOBATH BO3MOXKHOE JalIbHEHIIee pa3BUTHE (HU3NIECKHUX MPOIECCOB, & TAK)KE BBIJIBUTAThH
IPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCJIOBHUSAX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

NPUMEHSTH Pa3JINYHBIC METOIbl, HHCTPYMEHTBI U 3aIPOCHI IIPH MTOUCKE U 0TOOpE MH(DOPMAITUK WITH
JIAHHBIX C YYETOM TPEJIOKEHHON Y4eOHOW (PU3NUECKOM 3a/1auH;

aAHAJIM3UPOBAThH, CACTEMATU3HPOBATh U HHTEPIIPETUPOBATH HH(POPMAIUIO Pa3IMYHbBIX BHIOB U (hopM
IPEeJICTaBJICHHUS,

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTHMalbHYI  (GOpMY  TpeACTaBlieHHs  WHQOpMamuu Hu
WUTIOCTPUPOBATH PEIIaeMbIe 3a1a4l HECIIOKHBIMU CXEMaMHM, TharpaMMaMu, HHOHW rpad)uKoi U UX
KOMOHHAIIUSIMU.

KOMMyHI/IKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘leﬁl—[ble JeCTBHUA:

B XO0JIe 00CYKJIeHUs y4eOHOT0 MaTepuaa, pe3yJbTaToB JIA00PATOPHBIX padOT M MIPOEKTOB 3a/1aBaTh
BOIIPOCHI 110 CYIICCTBY O6CY)K)Ia€MOI\/JI TEMBI U BBICKA3bIBATh HICH, HALICJTICHHBIC HAa PCIICHUEC 3a/la4
U TIoJIZiepKaHue 0J1arokeaaTeIbHOCTH OOIIEHUS;

COTIOCTABJISITh CBOU CYXXKIEHHS C CYXJICHUSMHU JPYIHX Y4YaCTHHKOB JAManora, oOHapyXKUBaTh
pa3inure U CXOJICTBO MO3UIINN;

BBIpaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

nyOJMYHO TMPEACTaBIATh PE3yIbTaThl BBIMOJIHEHHOTO (DU3UYECKOTO OIbITa (IKCIEPUMEHTA,
UCCJIETOBAHMSI, IPOEKTA);

MOHUMATh M UCTOIB30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUIYATbHOU paObOThI IPU PELICHUH
KOHKPETHON (hPU3UYECKOM MPOOIEMBI;

MPUHUMATH TEIM COBMECTHOHN JEATEIhbHOCTH, OPTaHU30BLIBaTh JIEHCTBUS MO €€ JIOCTHIKEHUIO:
pactpeaensTh poiiu, 00CYKIaTh MPOIECCHl U Pe3yIbTaThl COBMECTHON pabOTHI, 00001IIaTh MHEHHS
HECKOJIbKUX JTIOJICH;

BBITIOJTHATE CBOIO YacTh pa0OTHI, IOCTHTAsT KAYECTBEHHOTO PE3y/IbTaTa [0 CBOEMY HAIIPABJICHUIO H
KOOPJMHUPYS CBOU JCHCTBHSI C JPYTUMH WICHAMU KOMaH/IbI;

OCHMUBATh KAa4YE€CTBO CBOCIro BKJIaJga B 0611114171 MNpOAYKT II0O KPUTCpHUAM, CaAMOCTOATCIBHO
c(hopMyIHPOBAHHBIM YUYACTHUKAMHU B3aHMOICHCTBHS.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBHSA

Camoopranmn3anus:

BBISIBJIATH MTPOOJIEMBI B )KU3HEHHBIX U YUECOHBIX CUTYALUSIX, TPEOYIONTUX JIJIs perieHusT GU3UIECKUX
3HAHUH,



OPUEHTUPOBATHCS B PA3IUYHBIX TMOAXOAAX MPUHATUS peUleHU (MHAMBHIyallbHOE, MPHUHITHE
pelleHus B TpyMIe, MPUHITHE PEeIICHUH TPYIIoi);

CaMOCTOSITENIbHO COCTaBIIATh AJITOPUTM pelieHus (PU3MUecKOl 3a/1aul WM TUIaHa UCCIIeI0BaHUs C
y4E€TOM MMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh MpeiiaraeMbie
BapHaHTHI PEIICHHUIA;

JIeNIaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLUMOHAIbHbIN HHTE/UIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYAllMM U IIpeuIaraTh IiaH €€ U3MECHEHNUS,

OOBSACHATh NPUUYUHBI JOCTUKEHUS (HEIOCTUKEHMS) PE3yJbTaTOB AESITEIbHOCTH, AaBaTb OLEHKY
IpUOOPETEHHOMY OIIBITY;

BHOCHUTB KOPPEKTHBBI B ICSITEIHLHOCTD (B TOM YHCIIE B XOJ1 BHITIOJIHEHUS (PU3NIECKOTO UCCIICIOBAHUS
WIA TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENIBCTB, W3MEHUBIIMXCS CHUTyallUd, yCTaHOBJICHHBIX
OmMOO0K, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LICJIA U YCIOBHSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejaoBeKa B XOJE CIOpa WM JUCKYCCUM Ha HAyuyHYI0 TEMY,
IIOHUMAaTb MOTUBBI, HAMEPEHHUS U JIOTUKY JIPYTOro;

IpU3HaBaTh CBOE IMPaBO Ha OIMIMOKY MpHU pelIeHuH (U3NYECKUX 3aJad WIM B YTBEPKICHHUSAX Ha
Hay4HbIC TEMBI M TAKOE K€ IIPaBO IPYroro.

INNPEAMETHBIE PE3YJIbTATbBI

K KOHIY O6y‘{CHI/IH B 7 KJacce NpEeAMETHBIC PE3YJIbTATBI HaA 0a3oBOM YPOBHE HOJIZKHBI OTpPAXKATb

c(OpMUPOBAHHOCTH Y 00yYaIOIIUXCSl yMEHUI:

WCIIOJIH30BATh MOHATHS: (U3MUECKUE U XUMUYECKUE SBIICHUS, HAOJI0I€HHUE, IKCIIEPUMEHT, MO/JIEb,
TUTIOTE3a, €IUHUIIBI (PU3NYECKUX BEIMYHMH, aTOM, MOJIEKYJa, arperaTHbIE COCTOSIHUSI BEIIECTBA
(TBEpHoe, KuAKoe, Ta3000pa3HOE), MEXaHUYECKOe JBIKEHHE (paBHOMEpPHOE, HEepaBHOMEPHOE,
NPsIMOJIMHEHOE), TPAaeKTOpHUs, paBHOACHCTBYIOMIAs cuia, Aedopmanus (ynpyras, miacTudecKkas),
HEBECOMOCTH, COOOIIAIOIITNECS COCY/IBI,

pasznuuath siBiaeHus (aud@y3usi, TEIIOBOE IBMIKEHNE YaCTHUIl BEIIECTBA, PABHOMEPHOE JBMIKEHUE,
HEPAaBHOMEPHOE [BU)KEHUE, WHEPLHUs, B3aWMOJCUCTBUE TEJ, PABHOBECHUE TBEPIABIX TEI C
3aKpEIUIEHHON OChIO BpAIlICHUs, Mepeaada AaBICHHUS TBEPABIMH TEJIaMH, KUIKOCTSIMHU M Ta3amu,
atMoc(epHoe HaBlieHUe, MIIaBaHUE Tell, MPEBPAICHUS MEXaHUYECKOW PHEPTHH) 10 OMUCAHUIO UX
XapaKTepPHBIX CBOWCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JaHHOE (DU3HUECKOE SIBICHUE;
pacmo3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NUECKHUX SIBIICHUN B OKPYXKAIOIIEM MHUPE, B TOM UHCIIE
dbusznyeckue SBICHHS B MPUPOJE: MPUMEPHl ABMKEHUS C PA3TMYHBIMU CKOPOCTSMHU B KUBOW U
HEXWBOW TpPHUPOJAE, ICHCTBHE CHJIBI TPEHUS B TPUPOJE M TEXHUKE, BIUSHHE aTMOC(EPHOTO
JIABJICHUs HA KMBOM OpraHU3M, IUIaBaHUE PHIO, PhIYard B TEJ€ YEIOBEKa, MIPH ITOM MEPEBOIUTH
MPAKTUYECKYIO 3a7auy B y4eOHYIO, BBIICISTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PUINUECKUX
SIBIICHUI;

OTMCHIBATh U3YYCHHBIC CBOMCTBA Te M (PU3MUYECKHE SIBICHUS, UCTIONB3Ys (PU3NUECKUE BETUUUHBI
(Macca, 00BEM, MITIOTHOCTH BEIIECTBA, BPEMsI, yTh, CKOPOCTb, CPEIIHSS CKOPOCTh, CHJIA YIIPYTOCTH,
CHJIa TSOKECTH, BEC TeJla, CHjla TPeHUS, JaBJIeHue (TBEPIOTO Tela, )KUIKOCTH, Ta3a), BRITAIKUBAIOIIAS
cuja, MeXaHW4ecKas paboTa, MOIIHOCTh, TUIEYO CHJIBI, MOMEHT CHJIbI, KOA(DPHUIIMEHT MOJIe3HOTO
JEUCTBUSI MEXAaHU3MOB, KUHETHYECKas W TOTEHIMAJIbHASI SHEPrusi), MpU OMNUCAHUMU MPABUIBLHO
TPAKTOBATh (PU3UUYECKUI CMBICI HCIIOJIb3yEeMbIX BEIMUUH, UX 0003HAUYCHUS U €IMHULIBI (PU3HUECKUX



BEJIMYMH, HAXOAUTh (OPMYIbI, CBSA3BIBAIOIIME JaHHYIO (QU3MYECKYI0 BEIMYMHY C JAPYTHMMH
BEJIMYMHAMU, CTPOUTH IPaUKU U3yUEHHBIX 3aBUCUMOCTEH (DU3MUYECKUX BEINYHH;
XapaKTepu30BaTh CBOIMCTBA Tell, PU3UUECKUE SIBICHUS U MPOLECCHI, UCIOB3YsI MIPABHIIA CIOKCHHS
cuJl (BOJIb OHOM IpsiMoOit), 3aKkoH I'yka, 3akoH Ilackains, 3akoH Apxumena, IpaBUJIO PaBHOBECHS
pbluara (0J10Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOW SHEPruu, MpU
9TOM J/1aBaTh CJIOBECHYIO (DOPMYIJIMPOBKY 3aKOHA M 3alIUCHIBATh €I0 MATEMAaTUYECKOE BBIPAXKECHUE;
O0BACHATH (PU3NYECKUE SIBICHUS, IPOLIECCHI U CBOWCTBA TE€J, B TOM YUCJIE U B KOHTEKCTE CUTYaIMH
IPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh MPUUYUHHO--CICICTBEHHBIE CBSI3U, CTPOUTH
00bsICHEHHE W3 |—2 JIOTMYECKUX IIaroB ¢ OMopod Ha 1—2 M3y4YEHHBIX CBOMCTBA (DU3UUYECKUX
SIBIICHUM, (PU3NUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

pemath pacuéTHbIC 3a7ayd B 1—2 JEHCTBUSA, UCIONB3Ys 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIOIINE
¢u3nueckue BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJaud 3alUChIBaTh KPATKOE YCJIOBHUE,
MOJCTABIATh (PU3NYECKUE BEIUYHHBI B (DOPMYJIBI U MPOBOAUTH PACUYETHI, HAXOAUTH CIIPABOYHEIC
JTaHHbIe, HEOOXOIMMBbIE JJIs peIlIeHUs 3a/Ja4, OLIEHUBATh PEATMCTUYHOCTb MOJYYEHHOH (pu3ndeckoi
BEJIMYMHBI;

pacro3HaBaTh TPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh NHPU NOMOIIM (U3NYECKHX METO/IOB, B
ONMCAHUU HCCJIEOBAaHUS BBIIEIATh IPOBEPSEMOE MPEANOIOKEHUE (TUIOTE3Y), pa3inyaTb U
MHTEPIIPETUPOBATH NOJYyYEHHBIH pe3ysbTaT, HAXOAUTh OLIMOKH B XOJI€ ONbITA, J€JIaTh BHIBOJBI 110
€ro pe3yJbTaTaM;

IOPOBOJIUTH OIBITHI MO HAOMIOACHUIO (U3MUECKUX SIBICHUM WM (U3NYECKHX CBOMCTB TeI:
(GopMyIMpoBaTh IpPOBEpSEMbIE MPEANOJIOKEHUS, COOMpaTh YCTAaHOBKY U3 IPEIJI0KEHHOTO
000py10BaHUs, 3aIUCHIBATH X0/ ONbITa U (OPMYIUPOBATH BHIBOJIBI,

BBITNOJHATH NPSMbIE U3MEPEHUS PACCTOSIHUSL, BPEMEHH, MacChl Tena, 00bEMa, CUIIBI U TEMIIEPATyphl
C HCIOJb30BAaHMEM AHAIOTOBBIX U IM(POBBIX NPUOOPOB, 3alMCHIBATh IOKAa3aHUS NMPUOOPOB C
y4ETOM 3a/IaHHON a0COJIFOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOAMTH HCCIEAOBAaHHWE 3aBUCUMOCTHM OJHOM (M3MYECKONM BEIUYMHBI OT JPYrol c
HCIIOJIb30BaHUEM MPSMBIX HM3MEpPEHUH (3aBUCHMOCTU IYyTH PaBHOMEPHO JBHXKYILErocs Teiaa OT
BPEMEHM [JBIKEHHUS Tejla, CUJIbl TPEHUS CKOJBKEHHUS OT Beca Tena, KadecTBa 00pabdOTKH
MOBEPXHOCTEN TE€N M HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOUIAJA CONPUKOCHOBEHUS TE€J, CHJIBI
YIPYTOCTH OT yAJIMHEHUS NPY>KUHBI, BRITAIKUBAIONIEH CUIIBI OT 00bEMa MOTpy>KEHHON YacTH Teja
U OT IJIOTHOCTH JKUJKOCTH, €€ HE3aBHUCHMOCTH OT IUIOTHOCTU Teja, OT IIyOMHBI, HA KOTOPYIO
MOTPYXKEHO TEJI0, YCIOBUH IJIaBaHUs Tell, yCIOBUI paBHOBECHUS pbhlyara v OJOKOB), y4acTBOBATh B
IUIAaHUPOBAaHUM Y4E€OHOTO HMCCIIEI0BaHUs, COOMpPATh YCTAHOBKY M BBINOJHATH U3MEPEHUS, CIEys
NpPEUIOKEHHOMY IUIaHy, (UKCHUPOBATh pe3yJIbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJE NPEJIOKEHHBIX TaOmuI U rpaduKoB, AenaTh BBIBOJABI IO pe3yJbTaTaMm
HCCJIEIOBAHUS,

IPOBOJUTH KOCBEHHBIE H3MEpEHHUs (PU3MUYECKMX BEIMYUH (TUIOTHOCTH BEIIECTBA KHUJIKOCTH MU
TBEPAOrO Tela, CHUJIA TPEHMSI CKOJIBKEHUS, JaBJIEHWE BO3[yXa, BBITAJKHUBAIOIIAs CHJIA,
JeicTByIOIAasl Ha TOTPYKEHHOE B KHUJKOCTh TeJN0, KO3()(PUIMEHT MOIe3HOro NeHCTBUS MPOCTHIX
MEXaHU3MOB), CJenysl MPeaJoKeHHOM HWHCTPYKIMH: TpPHU BBINOJIHEHWH H3MEpEeHU colOuparthb
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUEHUE HCKOMOM BEJIMYUHBL;

coOiroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1a0opaTOPHBIM 000PYI0BaHHEM;
yKa3blBaTh MPHUHLMIBI JEUCTBUA NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOILAIOIIMECS COCY/Abl, 0apOMETp, pbluar, MOJABHMXHBIA M HEMOABHKHBINA OJIOK,
HaKJIOHHAs IJI0CKOCTb;



XapaKTepu30BaTh MPHHIUIIBI ACHCTBHS U3YYCHHBIX IPHOOPOB U TEXHUYECKUX YCTPOUCTB C OTOPOM
Ha WX ONHUCAaHUA (B TOM YHCIIE: MOIIIMITHUKH, YCTPOHCTBO BOAOMPOBO/IA, THIPABIMUECKHUI TIpecc,
MaHOMETP, BBICOTOMED, IIOPIITHEBOW HACOC, APEOMETP), UCIIOJIb3Ys 3HAHUS O CBOMCTBAX (PH3UICCKUX
SIBIICHUH ¥ HEOOXOAUMBIe (PH3UYEeCKe 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOAUTH TNPHUMEPHl (HAXOAUTH HH(DOPMAIUIO O IMPHMEpax) MPAKTUYECKOTO HMCIOIb30BAHMS
(bu3MYECKUX 3HAHWK B MOBCEJIHEBHOMN >KM3HU IS oOecreueHus: 0€30MacHOCTH TIPH OOpaIleHuH C
npubopaMu W TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUS 370POBbS U COONIONEHHS HOPM
9KOJIOTUYECKOTO IMOBE/ICHUS B OKPYXKAKOIIEH cpelie;

OCYIIECTBIISATh OTOOp HMCTOYHWUKOB HH(popMaiu B MHTEpHETE B COOTBETCTBUU C 3aJJaHHBIM
MIOWCKOBBIM 3aIPOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHUH 1 Iy TEM CpPaBHEHHUS Pa3IMYHBIX HCTOUHHKOB
BBIJICJIATH MHPOPMAIIUIO, KOTOpAsH SIBISIETCS MPOTHBOPSUUBON WA MOXKET OBITh HEJIOCTOBEPHOM;
UCTIONB30BAaTh TIPU  BBIIOJHEHWH Y4YeOHBIX 3aJaHUil  HAy4YHO--TIONYJSIPHYIO JIUTEpPaTypy
($u3NYECKOro cofepxKaHus, CIpaBOUHbIE MaTepHUallbl, pecypchl ceTh IHTepHeT, BiaaieTh NpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3zoBaHus HH(POPMAIH U3 OAHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBCHHBIC KPATKHE MMCbMEHHBIC U YCTHBIC COOOIICHUS HA OCHOBE 2—3 UCTOYHUKOB
uH(popManuu (PU3NIECKOTO COACPIKAHMSI, B TOM YHCJIC MyOIMYHO JENaTh KPAaTKUE COOOIICHHS O
pe3yibTaraX NPOCKTOB MIIM YYEOHBIX HCCIEAOBAHHMA, TPU 3TOM TPAMOTHO HCIIOJIb30BaTh
U3yYCHHBIN MOHATUHHBIN anmapar Kypca pU3UKH, COPOBOXKIATh BBICTYIUICHHE MTPE3CHTAIHECH;
I[Py BBINIOJIHCHUN y‘-Ie6HI)IX IIPOCKTOB U I/ICCJICIIOBaHI/Iﬁ pacupeaciiaTb O6$I38,HHOCTI/I B I'pymniic B
COOTBETCTBUH C IMIOCTABJICHHBIMH 3a[a4aMH, CJICJIUTh 32 BHIMOJIHCHUEM TlJIaHa JCWCTBUI, aleKBaTHO
OLCHUBATH COOCTBEHHEBIN BKJIaad B ACATCIBHOCTb TIPYIIIbI, BBICTpAMBATh KOMMYHUKATHUBHOC
BBaHMOHGﬁCTBHe, YUUThIBAsA MHCHUC OKPYKAIOIIUX.

K koHiy oOyueHus B 8 kiacce mpeiMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXkaTb
c(OPMHPOBAHHOCTh Y 00yUarOIIUXCS YMEHUI:

UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBHKEHHE aTOMOB U MOJEKYI,
arperaTHble COCTOSIHMS BEILECTBA, KPUCTAIMUECKHE W aMop(dHble Tena, HACHILEHHBIH H
HEHACBIIIEHHbI Tap, BJIAXKHOCTh BO3/yXa, TEMIlepaTypa, BHYTPEHHSSI SHEPIUs, TEIUIOBOM
JBUTATEb, JJIEMEHTApHBIA AJIEKTPUYECKUIN 3apsij, DSJIEKTPUYECKOe II0Jie, IPOBOJHUKU U
JUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUM TOK, MATHUTHOE I10JIE;

pasnnyath SBJICHMs (TEIUIOBOE pAaCHIMpEHHME U CXKaTue, TeIsonepeaaya, TEIIOBOE paBHOBECHE,
CMauMBaHME, KallWUIAPHBIE SBJICHMS, WCIApPEHHE, KOHJEHCALMs, IJIABJICHHUE, KPHUCTAJUIN3aLMs
(oTBepreBaHUE), KWIIEHUE, TeIulonepenadya (TemIoNnpOBOJHOCTb, KOHBEKIUS, W3Iy4YeHHE),
AIIEKTpU3alldg TeJ, B3aUMOJEWUCTBUE 3apslOB, JEHUCTBUS 3JIEKTPUUYECKOTO TOKa, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JEWCTBUE MArHUTHOIO IOJII HAa IPOBOJHHUK C TOKOM,
JIEKTPOMAarHuTHas MHAYKIMS) IO ONMCAaHUIO MX XapaKTEpHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOUINX JaHHOE PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBIEHUE W3YUYCHHBIX (DU3MUECKUX SBIICHUH B OKPY’KAIOUIEM MHUpPE, B TOM UHCIE
buznyeckue BJICHUS B IPUPOJE: MOBEPXHOCTHOE HATSKEHUE U KaWJUISIpHBIE SIBJICHUS B IPUPOJIE,
KpHCTaJIbl B IpUpOJIe, u3inydeHne CoiHIa, 3aMep3aHre BOIOEMOB, MOPCKHE OpH3bl, 00pa3oBaHKE
pOCBI, TyMaHa, WHes, CHera, 3JeKTpUYeCKHe SBJICHUS B aTMocdepe, 3JIEKTPUUYECTBO KUBBIX
OpPraHu3MOB, MarHUTHOE ToJsie 3eMJd, Jpei] MOIOCOB, POJIb MArHUTHOTO MOJS Ul JKM3HHU Ha
3emJie, MOJISIPHOE CUSHUE, MPU 3TOM MEPEBOAUTH MPAKTHYECKYIO 3aJauy B YYEOHYIO, BBIICISTH
CyILLECTBEHHbIE CBOICTBa (MTpU3HAKU) GUZUYECKUX SIBIICHUN;

OTKCHIBATh M3YUYCHHbIE CBOWCTBA TeN U (PU3MUECKUE SBICHHS, UCIONIb3Ysl (PHU3NUECKUE BETHUUHBI
(TemmnepaTypa, BHYTPEHHss DHEPIus, KOJIMYECTBO TEIJIOTHI, yJENIbHAas TEIUIOEMKOCTh BEILECTBA,



yAenbHas TeIUIoTa IJIaBJIeHU, YAelbHas TeIoTa napoodpa3oBaHus, yAeabHas TEIUIOTa CTOPaHUs
TOTUIMBA, KOA(P(MUIIMEHT TOJE3HOTO ACWCTBHUS TEIJIOBOM MAIIMHBI, OTHOCHTEIbHAS BIAXKHOCTH
BO3JlyXa, OJEKTPUYECKUM 3apsiji, CUJa TOKa, DJIEKTPUUECKOE HaIpsHKEHUE, COMPOTUBICHUE
MIPOBOIHKKA, YISTHHOE COMPOTHRIICHNE BEIIECTBA, PA00Ta M MOIIIHOCTH AJIEKTPUIECKOTO TOKA), IPH
ONKMCAHUU TPABUIIBHO TPAKTOBATh (PU3MUECKHI CMBICT MCHOJB3YEMbIX BEIWYMH, 0003HAUECHUS U
eAVHULIBI (PU3UYECKUX BEIMYMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOLIUE JAaHHYI (PU3UYECKYIO
BEJIMYMHY C JPYTUMHU BEIMYUHAMH, CTPOUTH TpaHUKU H3yUEHHBIX 3aBUCHUMOCTEH (QH3MYecKuX
BEJINYUH;

XapaKTepu30BaTh CBOICTBa Tel, (U3MYECKUE SIBICHUS W MPOLECCHl, HCIOJb3YysS OCHOBHBIE
MIOJIOKEHUSI MOJIEKYJIIPHO--KMHETUYECKON TEOPUH CTPOCHHUs BEIECTBA, NPUHLMI CYyNEPIO3ULUU
noJiel (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHUsI 3apsaa, 3akoH OMa IS y4acTKa [enH, 3aKOH
Jlxoyns—JIeHna, 3aK0oH COXpaHEHUs YHEPTHH, TIPH STOM J]aBaTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA
Y 3aMKICHIBATh €70 MATEMATHYECKOE BBIPAKEHUE;

OOBSACHATh (PU3MYECKHE MPOIECChl M CBOICTBA TEJN, B TOM YHCIE€ U B KOHTEKCTE CHUTYyallHii
MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATH NPUYMHHO-CICACTBEHHBIC CBSI3H, CTPOUTH
o0BsicHeHHEe M3 1—2 JOrMyYecKux IMIAroB ¢ OMopoil Ha 1—2 HM3yuyeHHBIX CBOWCTBA (U3MUYECKHUX
SABIICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacdéTHbIC 3aadd B 2—3 JEHCTBUS, WCIONB3YS 3aKOHBI U (DOPMYIBI, CBSA3BIBAIOIINE
dusznyueckue BENWYMHBI: Ha OCHOBE aHalM3a YCIOBUS 3aJaud 3alUChIBaTh KPAaTKOE YCIOBHE,
BBISBJISITh HEAOCTATOK JAHHBIX JUIS PEIICHHMS 3a/1a4H, BEIOUPATH 3aKOHBI U (POPMYITBI, HEOOXOIUMBIC
JU1s1 €€ pEelIeHHMs], POBOJAUTH PACUETHI M CPABHUBATH MOJIYYCHHOE 3HAUCHUE (DU3UYECKOMN BEITMUUHBI
C U3BECTHBIMH JIAHHBIMU;

pacro3HaBaTh IPOOJIEMbI, KOTOPbIE MOXHO PEUIUTH MPHU MOMOITU (PHU3NIECKIX METOAOB, HCIIONb3Ys
OMNMUCAHUE HCCIEAOBAHUS, BBIACIATH MPOBEPSIEMOE MPEANOIOKEHNE, OLEHUBATh MPaBUIbHOCTh
MOpsI/IKa IPOBEICHUSI UCCIIEOBaHUs, 1€J1aTh BHIBOIBI,

MPOBOJIUTH OMBITHl O HAOMIOACHUIO (U3UYECKUX SIBICHUN WIM (PU3NUYECKHX CBOWCTB TeJ
(KanmWJUTSIpHBIC SBJICHHS, 3aBUCHMOCTD JIABJICHUS BO3/IyXa OT €ro 00béMa, TeMIepaTrypbl, CKOPOCTH
Mpoliecca OCTHIBAHUS W HarpeBaHUsl MPU M3ITYYEHUHM OT I[BETA HW3JIyYaromieil (IMOorIonaromei)
MOBEPXHOCTHU, CKOPOCTh UCMIAPEHUS BOABI OT TEMIIEPATYyPhl )KUJIKOCTH U IIIOMIAIN €€ TOBEPXHOCTH,
ANEKTPU3aLUs TeJl U B3aUMOJCHCTBUE 3JIEKTPUUYECKUX 3apSA0B, B3aMMOJECUCTBUE IMOCTOSHHBIX
MarHuTOB, BU3YyaIH3allis MarHUTHBIX TOJIEW TTOCTOSSHHBIX MAarHUTOB, JIEUCTBUS MAarHUTHOTO TTOJISI
Ha MPOBOJHHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTa, CBOMCTBA AJIEKTPOJBUTATENSI MOCTOSTHHOTO
TOKa): (GOpMYyIHUPOBATh MPOBEPSEMbIE MPEAMOIOKEHHUSI, COOMPATh YCTAHOBKY W3 MPEIIOKEHHOTO
000pyI0BaHUs, OMUCHIBAThH X0/ OMBITA M POPMYITUPOBATEH BHIBOIBL;

BBITIOJTHSITH TIPSIMbIE U3MEPEHUS TEMIIEPATyPhl, OTHOCUTEIHLHON BIAKHOCTH BO3yXa, CHIIBI TOKA,
HANPSDKEHUST C HWCIOJIb30BaHHWEM aHAJOTOBBIX MPUOOPOB M JNAaTYMKOB (PUIUYECKUX BEIUYHH,
CpPaBHUBATH PE3YJIbTATHI H3MEPEHUH C YUETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTH;

MPOBOJIUTh  MCCJICIOBAHWE 3aBUCUMOCTH OJHOW (DM3MYECKOW BEIWYUHBI OT JPYrod C
WCITOJTh30BAaHUEM TIPSMBIX M3MEPEHUH (3aBHCHUMOCTH COMPOTHUBIICHHS TPOBOAHUKA OT €T0 JJIUHEI,
TIJIOMIA U TTONIEPEUYHOT0 CEUCHUS M YACIBHOTO COMPOTHBIICHHUS BEIIECTBAa MIPOBOIHUKA, CHIIBI TOKA,
UJYIIETo Yepe3 MPOBOIHUK, OT HAIIPSKEHUsSI Ha MTPOBOIHUKE, UCCIIEJOBAaHUE TTOCIIEIOBATEIBLHOTO U
napajuIeTbHOTO COSIUHEHUN TIPOBOJIHUKOB): TUIAHUPOBATh UCCIIEIOBAHUE, COOMPATh YCTAHOBKY H
BBITIOJTHSITh U3MEPEHHUS, CICAYs MPEIIOKEHHOMY TUTaHy, (PMKCHUPOBATH PE3yJbTAThI MOTYyYEHHOMN
3aBUCUMOCTH B BU/IE TaOJIUII ¥ TPaUKOB, J€IaTh BHIBOJIBI 110 PE3YJIHbTaTaM HCCIICIOBAHUS,



IPOBOJIUTh KOCBEHHbBIE M3MEPEHUs (U3NYECKUX BEIMUYUH (yJelIbHas TEIUIOEMKOCTh BEILECTBA,
COIIPOTHBIJIEHUE IPOBOJHMKA, pPabOTa M MOLIHOCTb 3JIEKTPUUYECKOI'O TOKA): IUIAHUPOBATh
U3MEpPEHUs, cOOUpaTh SKCHEPUMEHTAIbHYI YCTAaHOBKY, CIEAys NPEAJOKEHHONH HHCTPYKLUH, U
BBIYUCIISATH 3HAUCHUE BEITMYMHBI;

coOJII0IaTh MpaBHiIa TEXHUKH O€30MaCHOCTH MIPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;
XapaKTepu30BaTh MPUHLUIIBI ACUCTBUS H3YUCHHBIX PUOOPOB M TEXHUYECKUX YCTPOUCTB C OTIOPOI
Ha UX ONHUCaHUsA (B TOM 4HCJE: CHCTEMa OTOIUIEHHMs JOMOB, TMTPOMETp, HapoBas TypOuHa,
amIepMeTp, BOJIBTMETP, CUETYUK HIIEKTPUUYECKONH SHEPTHH, SJICKTPOOCBETHTENbHbIE HPUOOPHI,
HarpeBaTeNIbHbIEC 3JEKTPONPUOOPHI (IPUMEPHI), ITEKTPUUECKUE TPEIOXPAHUTEIH, FIEKTPOMATrHuUT,
3JIEKTPOJBUTATElb ITOCTOSIHHOTO TOKA), UCIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH U
HEo0XouMble GU3NYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHHUYECKHE YCTPOIMCTBA M HM3MEPHUTEIbHBIE NPUOOPHI MO CXEeMaM M
CXEMaTHYHBIM PUCYHKaM (’KHIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATEIb
BHYTPEHHETO CrOPaHUs, AJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMBl JJEKTPUYECKUX Ierel ¢
[0CJIEI0BATENIbHBIM U MapaJUIeIbHbIM COSIMHEHHEM 3JIEMEHTOB, pa3jindas yCJIOBHbIE 0003HAUEHUS
3JIEMEHTOB JIEKTPUYECKUX LIeTIeH;

NPUBOIUTH TPUMEPH (HAXOAWTh HMH(OPMAIMIO O MPHUMEPax) MPAKTUYECKOTO HCIOIH30BAHUS
¢bu3nuecKrux 3HaHUHN B NMOBCEIHEBHOM JKU3HU /i obecnieueHus: 0€30MacHOCTH MpU 0OpalleHUH ¢
npubopaMu W TEXHUYECKUMH YCTPOMCTBaMH, COXPAHEHHUS 3[0POBbSI M COOJIOACHUS HOPM
9KOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH Cpee;

OCYILECTBIIATh TOUCK HH(POpMALUU (PU3UUECKOro cojaepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAHUN U IyTEM CPaBHEHHUS JTOTIOJIHUTEILHBIX UCTOYHUKOB BBIJICNIATH HH(OPMAIIHIO,
KOTOpas ABJISIETCS MPOTUBOPEUUBOI MITM MOXKET OBITh HEIOCTOBEPHON;

UCMOJIb30BaTh TPU  BBIIOJHEHMHM Y4YeOHBIX 3aJaHUil Hay4yHO--MIONYJSIPHYIO JIUTEpaTypy
(bU3MUecKOro cosiepkaHus, CIpaBOUHbIe MaTepHalbl, pecypchl cetu MHTepHeT, BlaaeTs npuémMamMu
KOHCIIEKTUPOBAHUsI TEKCTa, Ipeodpa3zoBaHus HH(POPMAIMK U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;
co3/aBaTh COOCTBEHHbIE MUCbMEHHBIE U KPaTKUE YCTHBIE COOOIIEHUs, 0000111as nHOPMALIUIO U3
HECKOJIPKUX HCTOYHHKOB (DU3WYECKOTO COAEp)KaHWs, B TOM YHCIIE MyOIWYHO TPEACTaBIATH
Pe3yIbTaThl MPOSKTHOM MITH MCCIIEIOBATEIBCKON NeSITETLHOCTH, TIPH TOM I'PaMOTHO UCTIONH30BATh
U3y4YEHHBIN MOHATUHHBIN anmnapar Kypca (pU3HKH, COTPOBOXKIATh BBICTYINICHHE MTPE3EHTAIUEH;
IpU BBIOJHEHWU YYEOHBIX MPOEKTOB U MCCIEIOBAHUM (DU3MUYECKHX IPOLECCOB paclpenensTh
00513aHHOCTH B IpYIIE B COOTBETCTBUU C MOCTaBIEHHBIMHU 33JjauaMH, CIEIUTh 32 BBHIIOJIHEHUEM
IUIaHa AeUCTBUI M KOPPEKTUPOBATH €r0, aJIeKBaTHO OILIEHUBATh COOCTBEHHBIN BKJIAJ] B IESITEIbHOCTD
TPYIIIBI, BBICTPAUBaTh KOMMYHHKATHBHOE B3aUMOICWCTBHUE, TPOSBISS TOTOBHOCTH pa3pemiaTh
KOH()JIMKTHI.

K konmy oOyueHus B 9 kiacce mpeiMeTHBIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh
c(OPMHPOBAHHOCTh Y 00yUarOIIUXCS YMEHUH:

UCIIOJIb30BaTh MOHATHUA: CUCTEMa OTcuéra, MaTepHalibHas TOYKA, TPAEKTOPHs, OTHOCUTEIbHOCTb
MEXaHHUECKOT0 IBWKEeHUS, edopmanus (yrnpyras, miacTudeckas), TpeHUe, IEHTPOCTPEMUTEIbHOE
YCKOpEHHUE, HEBECOMOCTD U MEPErpy3KH, LIEHTP TSKECTH, a0COIIOTHO TBEPAOE TEJO, LIEHTP TSHKECTH
TBEPOro Teja, paBHOBECHE, MEXaHUUECKHUE KoJIeOaH!s U BOJIHBI, 3BYK, HH(GPa3BYK U yJIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJHBI, IIKaja d3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTb H
JTAIbHO30PKOCTh, CIEKTPhl HCIYCKAaHUS W TOIJIOLIeHMs, anb(a-, O6era- M ramma-usiaydyeHus,
M30TOIBI, A/I€pHAsi YHEPIreTUKa;



pa3iauyath  SBJCHHUS (pPaBHOMEPHOE ¥  HEPaBHOMEPHOE  MPSAMOJIMHEHHOE  JIBH)KCHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBM)KEHHE, CBOOOTHOE MAJCHHUE TeJl, PABHOMEPHOE JBUKCHHE
0 OKPY)KHOCTH, B3aUMOJICHCTBUE TEJ, PCAKTUBHOC JBUIKCHHE, KOJICOATCIbHOC JBUIKCHHE
(3aTyxaroliye ¥ BBIHYXJICHHbBIC KOJICOaHHUs), PE30HAHC, BOJHOBOEC JBIDKCHHE, OTPaXKCHUE 3BYKa,
NPSIMOJIMHEHHOE PACIpPOCTPAHCHUE, OTPAKCHHE M TPEIOMICHHE CBETa, IOJHOE BHYTPEHHEE
OTPaKCHHE CBETA, pa3lioKeHHE OEJOro CBeTa B CIEKTP M CIIOKCHHE CIEKTPAIbHBIX I[BETOB,
JACTICPCUSL CBETa, CCTCCTBCHHAs pPaJMOaKTHBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrO CIEKTpa
U3JIYYCHHUsS) 10 ONMUCAHHWIO UX XapaKTePHBIX CBOWCTB M HA OCHOBE OIBITOB, JACMOHCTPHPYOIIUX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE N3YYCHHBIX (DU3MUYSCKUX SBJICHUN B OKPYXarolieM MHpe (B TOM YHCIIC
bu3nveckue sBICHHUS B NPUPOJC: MPUIUBBI U OTJIMBBI, JABWKeHHE MiaHeT COJMHEYHON CHUCTEMBI,
PEaKTUBHOE JIBH)KEHHE JKUBBIX OPraHW3MOB, BOCIPHSTHE 3BYKOB JKUBOTHBIMH, 3€MJICTPSICCHUE,
CEMCMUYECKHE BOJIHBI, I[yHAMH, 3XO0, IIBETa TEJ, ONTHYECKUE SBJICHUS B IPUPOE, OMOJIOTHUECKOE
JCHCTBHE BHIUMOIO, YJIbTPApHOICTOBOTO M PEHTTEHOBCKOIO HW3AYYCHUH, €CTECTBEHHBIN
paznoOaKTHBHBIH (POH, KOCMHUYECKUE JIy4d, PATHOAKTUBHOE H3JIYUYCHHE MPUPOIHBIX MUHEPAJIOB,
NCHCTBUE PpAMOAKTUBHBIX H3JIyUYCHH Ha OpPraHu3M 4eJOBEKa), IPH O3TOM IEPEBOIUTH
NPaKTUYECKYIO 3a/lauy B y4eOHYIO, BBIICIATH CYIICCTBEHHBIC CBOWCTBA (MPU3HAKK) (PHU3UUECKUX
SIBIICHHI;

OIKCHIBATH M3YUYCHHBIC CBOWCTBA TEJ U (PU3HUUCCKUE SIBJICHHS, UCIIOIB3Ys (PU3UUCCKUEC BETMUNHBI
(cpemHsisi 1 MTHOBCHHASI CKOPOCTD TEJa MPH HEPABHOMEPHOM JIBH)KEHUH, YCKOPEHHE, ITEpEMEIIECHHE,
NyTh, YIJIOBasi CKOPOCTh, CHJIA TPEHHUS, CHJIa YIPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO
NaJicHusl, BEC TeJia, HMMITYJIbC Tella, HMMITYJbC CHJIbI, MEXaHH4YecKas padoTa W MOIIHOCTb,
MOTEHIMAIbHAS SHEPTHs Teja, MOJHSATOrO Haj MOBEPXHOCTHIO 3€MJIM, TOTEHIMATIbHAS SHEPTHSI
CKaTOW TMPYKMHBI, KHHETHYECKAsi dHEPTHs, MOJIHAsS MEXaHHYECKash dHEPThs, MEPUOJ M YacToTa
KoJieOaHWH, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, IMOKa3aTellb
NPEJIOMIJICHUS CPEJIbI), TP OMUCAHUHU MPABUIILHO TPAKTOBATh (PU3UUECKUIN CMBICI UCIIOIb3YEMBIX
BEJIMYKMH, 0003HAUCHHS] W CAMHUIBI (PU3MYCCKUX BEJIWYHMH, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIINE
JAHHYI0 (U3UYECKYI0 BEIMYWMHY C JPYTMMH BCIHYMHAMH, CTPOWTh TpPapHUKH H3YUEHHBIX
3aBHCUMOCTEH (PU3HUECKUX BEIUYHH,

XapaKTepU30BaTh CBOWCTBA Tell, (GU3NUCCKUE SIBICHHUS M MPOIIECCHI, UCTIONB3Ys 3aKOH COXPAHEHUS
SHEPIUH, 3aKOH BCEMUPHOTO TSATOTEHUS, IPHHIIUI CYTIEPIO3UIINN CHJI, TPUHITAT OTHOCHTEIBHOCTH
[anunes, 3akoHbl HhIOTOHA, 3aKOH COXPaHCHHS WUMITYJIbCA, 3aKOHBI OTPAXKCHHS U MPEIOMIICHHUS
CBETa, 3aKOHBI COXPAaHEHHS 3apsI0BOTO M MAcCCOBOTO YHCEI MPHU SIACPHBIX PEAKIMIX, IPU 3TOM
JIaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA U 3alIUCHIBATh €0 MATEMATHYECKOE BhIPAKEHUE,
OOBSICHATh (PU3MUYECKUE TMPOIECCHl M CBOMCTBA TEJA, B TOM YHCIE W B KOHTEKCTE CHUTyallWid
NPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBISABIATh MPUYUHHO--CICJACTBEHHBIC CBS3H, CTPOUTH
00bsicCHeHHEe W3 2-3 JIOTMYECKHMX IIaroB ¢ OMOpOM Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3UUCCKUX
SIBJICHHUM, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacuéTHbIC 3a/1a4K (OMUPAIOIIMECcs Ha CUCTeMY U3 2—3 ypaBHEHHI ), UCTIONB3Ys 3aKOHBI U
(bopMyJIbl, CBA3BIBaIOIINE PU3UUECKUE BETMUNHBI: HA OCHOBE aHAJIN3a YCIIOBHS 33/1auH 3alHChIBATh
KpaTKoe YCIIOBHE, BBIABISATH HEIOCTAIONIME HWIIM HM30BITOYHBIE JaHHBIC, BBHIOMPATh 3aKOHBI U
bopMyIbl, HEOOXOAMMBIE IS pEIIEHHs, MPOBOAWTH PACYETHI W OIEHHBATH PEATHCTHUYHOCTD
MOJYYCHHOTO 3HaYCHUS (PU3NICCKOIN BETUUNHBL;

pacro3HaBath Mpo0JIEMbI, KOTOPHIC MOXKHO PEIIUTH MTPH TOMOIIHU (PU3UYECKUX METOJIOB, HCIIOIb3YS
ONKCAHWE HKCCIICJOBAHUS, BBIACIATH MPOBEPSICMOE IMPEANOJIOKEHUE, OICHUBATh NPaBUIBHOCTD



MOpsKa TPOBENEHUS HCCIEeNOBaHUsS, JeNaTh BbIBOJABI, HHTEPIPETUPOBATH  PE3YIbTAThI
HAOJIIOICHUH H OIBITOB;

IPOBOJIUTH OIBITHI 10 HAOTIOACHUIO (PU3MUECKUX SBICHUH HIIH (PU3NIECKUX CBOWCTB Tel (M3yUeHHE
BTOpPOro 3akoHa HpIOTOHA, 3aKOHA COXpAaHEHUS SHEPruH, 3aBUCUMOCTh TMepHoJa KojeOaHH
NpPY>KUHHOTO MasgTHUKA OT MAcChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTD OT aMILIHTYIbI
MaJbIX KoJeOaHu, IpSIMOJIMHEHHOE pacpOCTpaHEHHE CBETa, pa3ioKeHue O0eIoro cBera B CIEKTD,
U3Y4YCHHE CBOMCTB H300pa)K€HUS B IUIOCKOM 3€pKajie M CBOICTB M300pa)kKeHHUs NpeaMeTa B
cobOuparonield JaMH3e, HAOIIOAEHWE CIUIOUIHBIX W JIMHEHYaThIX CIEKTPOB  HU3JIY4YEHHs):
CaMOCTOSITENIbHO COOMpATh YCTaHOBKY M3 M30BITOYHOTO HAaOOpa 00OPYIOBaHUS, OMHCHIBATH XOJ
OTIbITA U €r0 Pe3yJIbTaThl, GOPMYJIUPOBATH BHIBOJIBI;

MPOBOAUTH IMPH HEOOXOAUMOCTH CEpPHUI0 MPSIMBIX HM3MEPEHUN, ONpeAensis CpeaHee 3HAueHUE
u3MepsieMoil BeTMYMHBI ((hOKYyCHOE pacCTOsiHHE COOWparoliei JIHH3bI), 0OOCHOBBIBATH BHIOOD
crioco0a u3MepeHus (M3MEPUTEIIBHOTO MPUO0pa);

NPOBOJUTH HCCIIEOBAHNE 3aBUCUMOCTEH (PU3MUECKUX BEIMYUH C HCIIOJIB30BAHHEM MPSIMBIX
U3MEpEeHHl (3aBUCUMOCTh IYTH OT BPEMEHU IpPHU PaBHOYCKOPEHHOM JBIKCHHHM 0O€3 HadallbHOM
CKOpOCTH, TIepHoJia KoJeOaHN MaTeMaTHYecKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH yTJja
OTpaKEHHsI CBETa OT YIJVIa MAJeHHUs W yTIjia NPeJOMIICHUS OT yIia TaJeHHs): IUIAaHUPOBATb
UCCJIEIOBAaHHUE, CaMOCTOSATEIBHO COOMpATh YCTAaHOBKY, (DMKCHPOBATh pPE3ylbTAaThl IMOJYYEHHOM
3aBHCUMOCTH (PU3MYECKHUX BEIMYHMH B BUAE TaOIUI] U TpaduKOB, JIeNaTh BHIBOBI IO pe3yIbTaTaM
HCCIIC/IOBAHMS,

IIPOBOIUTH KOCBEHHBIE H3MEPEHUS (PH3UUECKUX BETUUMH (CPEIHSISI CKOPOCTh U YCKOPEHHUE Tella MPH
PaBHOYCKOPEHHOM  JBIDKEHHH, YCKOPEHHE CBOOOJHOTO TMAICHUs, KECTKOCTh MPYKHUHBI,
KOA(Q(UIMEHT TPEHHs CKOJBXKEHHs, MeXaHWdyeckas pabdoTa M MOIIHOCTb, 4acTOTa U MEpPUOJ
KoJIEOAaHUH MaTeMaTUYEeCKOro U MPYKUHHOTO MasiTHUKOB, ONTHYECKasi CHJIa COOMPAIOLIEH JINH3HI,
palMOaKTUBHBIA (POH): MIAHUPOBATH HW3MEPEHHUs, COOMPATh SKCIEPUMEHTABHYIO YCTAaHOBKY M
BBITTOJIHATh U3MEPEHUs], CIEAys MPEUIOKEHHOW WHCTPYKIMH, BBIYMCIATH 3HAYCHHUE BEIHMYUHBI U
AHAJM3UPOBAThH MOJTyYEHHBIE PE3YIIbTATHI C YIETOM 3a/JaHHOM ITOTPEITHOCTH H3MEPEHHI;
co0uIro1aTh MpaBuiia TEXHUKH O€30MaCHOCTH IIPpU paboTe ¢ 1abopaTopHbIM 000pyI0BAHUEM;
pa3in4yaTh OCHOBHBIC TPH3HAKM M3YYEHHBIX (U3MUECKUX MoOJeNel: MarepuanbHas TodYKa,
abCOIIOTHO TBEPIIOE TEJIO, TOUSYHBI MCTOYHHUK CBETA, JIyd, TOHKAs JINH3A, IUIAaHETApHAs MOJIEINb
aToMa, HyKJIOHHas MOJIeJIb aTOMHOTO $1/1pa;

XapaKTepu30BaTh MPUHLUIIBI AEUCTBUS U3YUEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOMUCTB C OMOPOM
Ha UX OIUCAHUA (B TOM YHCIIE: CIUIOMETP, IaTYUKU TOJI0XKEHUS, PACCTOSHUS U YCKOPEHHsI, paKeTa,
9XO0JIOT, OYKHU, IEPUCKOII, (hoTOaNmapar, ONTUIECKUE CBETOBO/IbI, CIIEKTPOCKOI, JO3UMETp, KaMepa
Bunscona), ucnosnp3ysi 3HaHUS O CBOMCTBaX (M3MYECKUX SIBICHUI M HEOoOXOIuMble (pU3MUecKHe
3aKOHOMEPHOCTH;

UCTOJIb30BaTh CXEMbl M CXEMaTHYHblE PHUCYHKH M3YYEHHBIX TEXHHYECKHUX YCTPOMCTB,
U3MEPUTENIBHBIX MTPUOOPOB M TEXHOJOTHUECKUX MPOLIECCOB MPHU PEIICHUH Y4eOHO--TIPAaKTHYECKUX
3aJa4, ONTHYECKHUE CXEMBbl JIi MOCTPOCHMUS HM300pakeHUH B IUIOCKOM 3epKajle M coOuparolei
JIMH3E;

NPUBOJUTH TIPUMEPH (HAXOAWTh HMHMOPMAIMIO O MPHUMEPax) MPAKTUYECKOTO HCIOJIH30BAHUS
(GU3NIeCKNX 3HAHWH B MMOBCETHEBHOM JKM3HU JIJISl oOecrieueHus] 0€301MacHOCTH MPH OOpaIeHNH ¢
npubopaMu W TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUS 30POBbSI M COOJIOACHUS HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOLIEH cpene;



OCYIIECTBIIATh MONUCK MH(opManuu (uzmdeckoro coxepxanusi B MHTepHETE, caMOCTOSATEIBHO
(GopMyIUpys TOMCKOBBIA 3ampoC, HAXOMUTH ITyTH ONPENEJICHHUsS JIOCTOBEPHOCTH MOIYy4YEHHOM
UH(pOpPMAIMK Ha OCHOBE UMEIOIIMXCS 3HAHUH U JIOTIOJTHUTENILHBIX HICTOYHHUKOB,;

UCTOJB30BaTh TPU  BBIOJHEHWH Y4YeOHBIX 3aJaHUM  HAy4YHO--TIONYJSIPHYIO JIUTEpaTypy
(Gu3HYECcKOTO CoMep KaHusl, CIIPAaBOYHbIE MaTEpHAIIBI, pECYpCHl CETH MIHTEepHET, BIaaeTh NpuéMaMu
KOHCIIEKTUPOBAHU TEKCTa, MPeoOpa3oBaHus HHPOPMAIIUH U3 OJJHOM 3HAKOBOW CHCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHBbIC NHCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE HWHGpOpMALUU U3
HECKOJIbKUX HMCTOYHUKOB (PU3MUECKOTO COJCpkKaHUA, IyOJUYHO NPEICTABIATh PE3YJIbTATHI
MPOEKTHOHN MJIM UCCIIE0BATEIBCKON AEATEIBHOCTH, IPH TOM I'PAMOTHO UCIIOJIB30BaTh N3yUEHHBIN
HNOHSATUHHBIN anmapar u3y4aeMoro paszjena (pU3uKy U COMPOBOKAATH BHICTYIUICHUE TPE3CHTAINCH
¢ yu€ToM 0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Konrtpoabusbie IIpakTnueckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
Pa3znen 1. ®dusuka u e€ pojib B IO3HAHMHU OKPYKAKIIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
VISHIEA * Haylka 0 TpHpoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCITHE BEHIHIHAL https://m.edsoo.ru/7f416194
bub6 OK
1.3 EcrecTBeHHOHAy4HBINH METO/ MO3HAHUS 2 1 hgpijllﬁéel;zg.ru 175416194
Uroro no pazgeny 6
Pa3nes 2. IlepBoHayabHbIe CBEJeHUS O CTPOEHHUH BellecTBA
2.1 CtpoeHue BelecTBa 1 bubmorexa LIOK
' P B https://m.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICCTBUE YaCTHII 5 1 bubnuoteka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHbIe COCTOSTHUS BEIIeCTBa 2 htP:DSJ,I:I;I/?T:.eeKdaSg).rU 17§416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ielicTBUE TeJ
bu6 OK
3.1 MexaHu4uecKkoe OBIKEHUE 3 nosmorexa I

https://m.edso0.ru/7f416194



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

bubmuorexa [JOK

2 4 4
3 HEPII, Magea, IIeTHOCTE https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Brjget o 14 https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3znen 4. /laBiienne TBEPABIX TeJl, dKUIAKOCTEH U ra3oB
41 Masnenue. Ilepenaya naBieHus TBEPABIMU 3 bubnnorexa [HJOK
' TeJIaMU, YKUIKOCTIMHU U Ta3aMu https://m.edso00.ru/7f416194
49 P—— oc 5 bubmuorexa [JOK
: BJICHUE YKUJIKOCTH
g A https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
4.3 ATMOC(epHOe AaBaCHHe 0 https://m.edsoo.ru/7f416194
44 JleiicTBHE KUAKOCTH U Ta3a Ha NOTPYKEHHOE 7 bubnnorexka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGora n MoHOCTDH. JHeprus
bu6nmoreka [JOK
>1 Paora i mowmocTs 3 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2 I1
° POCTRIE MEXQHHSMET > https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
: M 4
53 exAHIICCKAd SHepritt https://m.edso0.ru/7f416194
Hroro no paszneny 12
PesepBHOE BpeMs 3



https://m.edsoo.ru/7f416194
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12

8 KVIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM ungpposbIie
Ne i/m P Konrpouabnsie IIpakTnyeckue (ucbp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3pean 1. TenioBblie IBJICHUSA
bu6mmoreka [IOK
1.1 C i 7
TPOCHIE M CBOHCTRA BEMECTEa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIUIOBBIC HPOHECCt https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nes 2. DiieKTpH4ecKHe H MATHUTHBIC SIBJICHUSA
51 DNeKTpUUYeCcKue 3apsiibl. 3apsHKEHHBIE Tela 7 1 bubnuoteka [JOK
' 1 UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOsSIHHBIN 27EKTPUUYECKUN TOK 20 1 7 hgpil;l/(:r:éelig).ru 17f4181ce
bubmuorexa [JOK
2.3 M 6 1 1.5
ATHITHBIC ABJCHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 C) 4
SRR https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5
9 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM undpoBbie
Ne i/m P Konrpouabnsie IIpakTnyeckue (ucbp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexannueckue siBJICHUSA
11 MexaHUYeCKOE ABHKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
1.3 10 3
3aKOHEI COXpaHCHHS https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexannuyeckne Kojae0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CAMITCCIHE KOTCDAHIA https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2.2 M . 8 1 3
CXAHIHECKHE BOIHEL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pasnen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIeKTPOMarHuTHOE TOJIE 1 6 5 bubnmuotexa [JOK

OJICKTPOMAarduTHBIC BOJIHBL

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



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Hroro mo pazneny 6
Pa3znen 4. CBeToBbIE ABJIEHHSI
41 3ako acmpocTpaHe cBeTa 6 2 bubmmorexa LIOK
: HBI PaCIPOCTPAHEHUS CBET
pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUe TPUOOPHI 6 3 https://m.edsoo.ru/7f41adab
bu6mmoreka [IOK
4. P 2
3 A3IOACHIE GENOrO CBETa B CIICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBanToBBI€E SIBJICHUA
51 Hcrnyckanue u MOTJIONIEHUE CBETa aTOMOM 4 1 Bubmmorexa LIOK
' Y t https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.2 C 6 1
TPOCHIE ATOMHOTO A7pa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: A 7 1
>3 FICPHPIE peaktiit https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3nes 6. IloBTopuTte1bHO-00001a101M I MOAYJIb
[ToBTOpeHUE 1 06001IEHNE COMePKAHUS bubnmoreka [JOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

7 KJIACC

No KouunvecTBo yacoB Jara JIeKTPOHHBbIE U(PPOBHIE

o Tema ypoka Beero Kontpoabnbsie IlpakTuueckue S — oGpasoBaTejbHbIe
padoThI padoThI pecypcel

1 dusuka — HayKa o npupoze. SBneHus 1
MIPUPOJIBI
DuU3NYECKUE SBJICHUS 1

3 Ou3nYecKue BEIIMINHBI U KX U3MEPCHHE 1
VYpok-uccnenopanue "M3mepenue

4 TEeMIIEPATyphI MPU MOMOIIH KUAKOCTHOTO 1 1
TEPMOMETpA U AaTYUKa TeMIepaTyphl"

5 MeTtop1 HayuyHOT0 no3HaHud. OnucaHue 1 bubnnoreka [JOK
(GU3NYECKUX SIBIICHUH C TIOMOIIBIO MOJICIICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenoanue "[IpoBepka runoTessl:

6 JATBHOCTH MOJIETA IIApUKa, MyIEHHOTO 1 1
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbIIE
BBICOTA ITycKa"

Crtpoenue BeniectBa. ONBITHI
7 noEaszBafomHe JTUCKPETHOE ;TpOGHI/Ie 1 bubmmorexa LIOK
https://m.edsoo.ru/ff09fe0a
BeIeCTBa
8 JIBH>KeHHE YacTHI] BEIISCTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0a013e
Ypok-nuccnenosanue « OnbITHI IO
9 HAOJIIOACHUIO TETIJIOBOTO PaCIIUPEHUs 1 1

ra3oB»



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

10

ArperaTHble COCTOSIHUS BEILIECTBA

Oco0OEHHOCTH arperaTHbIX COCTOSTHUIN
BoJibI. O000IIIEHHE 10 pa3AeTy

bu6mmoreka [JOK

1 «[lepBOoHaYaNbHBIC CBEJCHUS O CTPOCHUU https://m.edsoo.ru/ff0a0378
BEILIECTBAY
12 Mexanunueckoe qBrxkeHue. PaBHomepHoe u bu6mmoreka [IOK
HEPaBHOMEPHOE JIBUKCHHE https://m.edsoo.ru/ff0a05c6
bubnuorexa [JOK
13 CKopocts. EAHHMLEL CKOPOCTH https://m.edscLJEJ.ru/fanO79c
14 Pacuer nytu ¥ BpeMeHM IBUKEHUSA bubmorexa IOK
https://m.edsoo.ru/ff0a0ae4
15 Nueprusa. Macca — Mepa HHEPTHOCTH T Bubmiorexa LIOK
https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemiecTBa. Pacuer Maccel 1 bu6mmoreka [IOK
o0beMa Tesa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue
IJIOTHOCTH TBEPJIOTO TEIIa
18 Pemenne 3agay mo Teme "I1MoTHOCTH bu6nmoreka [JOK
BerecTBa https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapaKTepUCTHKA B3aUMOJICHCTBUS
ten. Cuta ynpyrocta. 3akoH ['yka
JlaGopatopHnas pabota «3yuenue
20 3aBHCUMOCTH pacTsoKeHHs (1edopMariim)
MIPY>KUHBI OT MTPHIIOKCHHOMN CHITBDY
21 [[“IBnenue TsroTenus. Cuia TSKeCcTu



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

CBs13bp MEX]ly CUIION TSKECTU U Maccoi

bubmuorexa [JOK

22 tena. Bec Tena. Pemenue 3agad mo reme https://m.edsoo.ru/ff0al778
"Cuna tspxectu"
93 Cuna TsKeCTH Ha IPYTHX IUIaHeTax. bubmuorexa [JOK
dusnyeckue XapaKTePUCTHKH TUIAHET https://m.edsoo.ru/ff0a1502
24 N3mepenue cuit. JluHamomeTp bubmmorexa LIOK
https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecoMocTh bubnuorexa LIOK
https://m.edsoo.ru/ff0al778
26 CnoxxeHue IByX CHUJI, HallpaBJIEHHBIX 10 bu6mmoreka [IOK
OJIHO# mipsiMoii. PaBHOICHCTBYIOIIIAS CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3ana4 no teme
"PaBHopeiicTByromas cuin"
28 Cuna TpeHus u e€ BuAbl. TpeHue B mpupoe bubnuotexa [JOK
Y TeXHHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHnas pabora «3yuenue
29 3aBUCHMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT bubnuotexa [JOK
CHJIBI JIABJICHHS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIUXCS TTOBEPXHOCTEN
30 Pemrenue 3anau Ha onpeneneHue
PaBHOJECUCTBYIOLIEN CHJIIBI
Pemenue 3amau mo remam: «Bec Tema»
31 «Fpa(bI/I‘{eCIfoe U300pakeHHEe CHID» , bubamorexa IOK
. ’ https://m.edsoo.ru/ff0alde0
«Cunby, «PaBHOIGHCTBYIOIIAS CHID)
KonTponbHas pabota no remam:
39 «Mexannueckoe aBKeHue», «Macca,

IJIOTHOCTBY, «Bec Tenay, «I'padudeckoe
n3o0paxenue cumy, «CUIIbD



https://m.edsoo.ru/ff0a1778
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33 Hasnenne. CriocoObl yMEHbBIIICHUS U bubnmoreka [JOK
YBEIMUYCHUS IABICHHS https://m.edsoo.ru/ff0a20a6
34 JaBnenune raza. 3aBUCUMOCTD JaBJICHUS bu6mmoreka [IOK
raza oT 00bEmMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 IIepenava naBieHus TBEPABIMU TEIAMU, bubmumoreka [IOK
JKUJIKOCTSIMM M razaMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B KUAKOCTH U ras3e, BHI3BAHHOE bubnuorexa [JOK
JIEVICTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3aga4d no teme «/laBieHue B bubmuorexa [JOK
JKUIKOCTH U rase. 3axkoH ITackaimsy https://m.edsoo.ru/ff0a2826
38 CooOmaromuecs cocyabl bubmorexa [JOK
https://m.edsoo.ru/ff0a2970
39 IManpaBnmueckuii mpece bubmmoreia LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. I1opiIHEBON KUIKOCTHBIN
Hacoc
a1 ATtMmocdepa 3eMu 1 IPUUUHBI €€ bubnnoreka [JOK
CYIIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
bubnnoreka [JOK
42 Bec Bo3ayxa. ATmMocdepHoe aBieHne https://m.e dsi.ru /ff0a2b5a
43 W3mepenue atMmochepHOro JaBiaeHuUs. bubnuorexa [IOK
OmnsiT Toppuueniu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOCGHEPHOTO JTABJICHHS OT bubnuotexa [JOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bapometp-anepounn. Atmocdeproe bubnuotexa [JOK

AaBJICHUEC HA PA3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4
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Pemenwue 3anaq mo Teme " AtmochepHoe

46 "
IaBJICHHE
en e
47 fof CTiIZH;I::ﬂ;( (:;/IT; TI/;;(E)BZH?(I/IMG oBa bubmorexa HOK
py - APXHMEA https://m.eds00.ru/ff0a3276
chia
JIa6 3] Omnpenenenue
48 Biﬁzgiiaﬂ:; CI(/)IiiI« 21711)011 H}OHHeIZ Ha bubmorexa HOK
H s M https://m.edsoo.ru/ff0a33fc
TEJIO, MOTPYKEHHOE B )KUIKOCTH)
JlaboparopHast paboTta 1o Teme
«HccnenoBanue 3aBUCHUMOCTH Beca Tela B bu6mmoreka [IOK
49 .. N
BOJIE OT 00BbEMA MOTPYKEHHOM B )KUIAKOCTD https://m.edsoo.ru/ff0a3514
YacTH TEIa»
bu6mmoreka [IOK
50 IInaBanue Te
JIABATHE TE https://m.edsoo.ru/ff0a3a96
JlaGopatopnas padora "KoHcTpynpoBanue
ol apeoMeTpa WIH KOHCTPYUPOBAaHUE JIOAKHU U
onpesenaeHue e€ rpy30no LEMHOCTH"
P s «ll
5 | oynon Bosmyromnasammen, lanncime BuGnnoexa LIOK
YHIOB. Y L https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUAKOCTEH U Ta30B»
53 KonTponbHas padota mo Teme «JlaBnenue
TBEPABIX TN, KUAKOCTEH U Ta30B»
bu6mmorexa [IOK
54 Mexanuueckas paboTta
XAHHIeckas pabot https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
55 M .E
OHIHOCTD. BAMHHATIRT MOTHHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenosanue "Pacy€r MoIHOCTH,

pa3BuUBaeMoM pH Mo bEME 1O JiecTHULE"
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IIpoctsie Mexanu3msl. Peryar. PaBHoBecue

S7
CHWJI Ha phluare
Poruaru B TexHuke, ObITY U IPUPO/IE.
58 JlaGopaTopHas pabora «};Iccnpe;())BzHHe 0.5 bubmmorexa LIOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHUI paBHOBECHS pblyara
Pemrenue 3agaud mo reMe « Y CI0BUS bu6mmoreka [IOK
59
PaBHOBECHS phIYaray https://m.edsoo.ru/ff0a48a6
KoaddumnmenT mone3noro neicTBus
60 Mexanmu3ma. Jlaboparopuas pabora 0.5
«3mepenue KII/{ HakITOHHOM MIOCKOCTH»
61 Pemenue 3amad o reme "Pabora, bu6mmoreka [IOK
MotHoCcTh, KIT/" https://m.edsoo.ru/ff0a4c48
62 Mexanuueckas sHeprusi. Kunernueckas u bubnnoreka [JOK
MOTEHIAIIbHAS SHEPTHSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHMUECKOW YHEPTHU Brbmiorexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT MO TEME
"DKcnepUMEeHTalIbHOE OIpeIeTICHHE
64 W3MEHEHUSI KHHETUYECKON U 1
MOTEHIIMATBLHON SHEPTHH MPU CKATHIBAHUHI
TeJla MO HAKJIOHHOM MI0CKOCTH"
65 KonTponbnas pabora no teme «Pabora u
MOIIHOCTb. DHEPTUS»
66 PezepHblil ypok. Pabota ¢ TekcTamu mo bubnuoreka [IOK
TeMe "MexaHnuyeckoe ABrKeHue" https://m.edsoo.ru/ff0a4eeb
PesepBHBIil ypok. P?60Ta C TEKCTaMH I10 ) Bu6morexa LIOK
67 Teme "JlaBneHue TBEPABIX TEI, )KUIKOCTEH

u ra3zos"

https://m.edsoo.ru/ff0adffe
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68 PesepBHslii ypok. Paborta ¢ TekcTamu 1o
teMe "Pabora. MomHocTs. DHeprus”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

12




8 KJIACC

KoauuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
o/ Tema ypoka Beero Konrpoabnbsie IIpakTuueckue S — o0pa3oBaTe/ibHbIE
padoThbI padoThI pecypcbl
OCHOBHBIE MOJI0KEHUS MOJIEKYJISIPHO-
1 KMHETHYECKOW TEOPUU U UX ori]LITEHe 1 bubamorexa IOK
https://m.edsoo.ru/ff0a5256
HOJTBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Moaenu TBEpIOTO, )KUIAKOTO U 1 bubnuorexa [JOK
ra3000pa3HOro COCTOSIHUI BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOUCTB TBEPOTO, KHUJIKOIO U
4 ra3000pa3HOro COCTOSIHUI BellecTBa Ha 1
OCHOBE IOJIOKEHUH MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU
5 Kpucrannuueckue u amopdHbie Tena 1 bubmorexa IOK
https://m.edsoo.ru/ff0a5800
6 CmaumnBaHue U KaMWUISIPHOCTb. 1 bubnnoreka [JOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TemoBoe paciimpeHue u cxaTue 1 Bubmorexa IOK
https://m.edsoo.ru/ff0a5a26
3 Temmneparypa. CBsi3b TEMIIEPATYPBI CO 1
CKOPOCTBIO TETJIOBOTO JIBUKEHUS YaCTHII
9 Buytpennss sneprusi. Cnocoobl H3MEHEHUs 1 bubnnoreka [JOK
BHYTPEHHEW HEPrUn https://m.edsoo.ru/ff0a5c60
10 Buasl Tenonepenaun 1 bubmorexa HOK
https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
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Ypok-konpepenmus "IIpakTraeckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmuoreka [JOK

1 BEILIECTB U MAaTEPHAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "
12 KonunuecTBo TEIIOTHL. Y A€iibHAS bubmuoreka [JOK
TEIUIOEMKOCTb https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIIOBOrO OanaHca. bubnnoreka [JOK
Temn000MeH 1 TEIIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JIaGoparopnas pabota "HccnenoBanue
14 }IBJ'IeIfI/I}I TI::HHO(I))6MeHa npu CMIelIHI/IBaHI/II/I Bubmiorexa LIOK
. . | https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJbI
Pacuer koandecTBa TEILIOTHI,
15 HE00XOIMMOTO ISl HarpeBaHUs Tea U
BBIJICTISIEMOTO UM TIPH OXJIAXKICHUN
JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
16 .
yIeIbHOMN TEIIOEMKOCTH BelecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIIMBa. Y IelbHas TEIIoTa bubnmnorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaHUE
18 KPUCTAJUTMYECKHUX 2:1 VYneapHas Temiora bubmorexa [JOK
https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlabopaTtopHas pabota "Onpenenenue bubnuorexa [JOK
yAeIbHOMN TEIUIOTHI TUIABJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue U KOHICHCALHSL. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
21 Kunienne. Y nenpHas temmiora bu6mmoreka [IOK

nmapoo0pa3oBaHus U KOHJICHCAIIUH.

https://m.edsoo.ru/ff0a786¢
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3aBUCUMOCTD TEMIIEPATYpPhl KUIIEHUS OT
aTMoc(hepHOro JaBICHUS

Brnaxnocts Bo3ayxa. Jlaboparopuas pabota

bu6mmoreka [IOK

22 "Onpez[e:‘neHI/Ie OTHOCUTEIBHON BJIAXKHOCTHU https://m.eds00.ru/ff0a7628
BO3/IyXxa
93 Pemenue 3amau Ha onpeeacHue
BIIQXKHOCTH BO3/1yXa
[Ipunuune pabOTHI TETIOBBIX JBUTATEIICH.
24 [TapoBast TypOuHa. /|Burarens BHyTPEHHETO
cropaHus
o5 KIIJl rermoBoro asurarens. TeraoBsie bubnuorexa [JOK
JIBUTATENN M 3alUTa OKPYKAFOIICH CPe/Ibl https://m.edsoo.ru/ff0a7c7c
26 3aK0H COXpaHCHUS U MPEBPALICHUS
SHEPTUH B TEIIOBBIX MPOIIECCaAX
IloaroroBka K KOH bHOU
27 Te(;fe f')T(;HJ;:)BM: s;gzgn;uii;ix bubmmorexa LOK
N Y https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHHMI BelleCTBa
KonTponbras pabora nmo teme "TemioBsie
28 ﬂBJIeTHpHﬂ. HSM:HCHI/Ie arperaTHbIX Brbmiorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
COCTOSTHUM BEIECTBA
29 DnexTpusanus Ten. /[Ba poga
AIEKTPUICCKUX 3aPSI0B
30 VYpok-uccrnenoBanue "IneKTpU3alus Tel
WHIYKIMEH U TPU COMPUKOCHOBEHHUH"
31 B3anmopencTBre 3apsyKeHHBIX Tell. 3aKOH bubnnoreka [JOK

Kynona

https://m.edsoo.ru/ff0a87e4



https://m.edsoo.ru/ff0a7628
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OnexTpuueckoe nojie. HanpspkeHHOCTD

bubmuorexa [JOK

32 oeKTpirtieckoro noxis. Hpurrt . https://m.edsoo.ru/ff0a8a0a
CYTIEPTIO3UIINH ICKTPUUSCKUX MOJICH
33 Hocurenu snexTpuueckux 3apsios.
DneMeHTapHbIi 3apsa. CTpoeHue aroma
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpaHEHHS DIIEKTPHUYCCKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemrenne 3a1a4 Ha npUMEHEHUE CBOMCTB bubnnorexa [HOK
JIEKTPUUYECKUX 3aPsI/IOB https://m.edsoo.ru/ff0a90cc
DIEeKTPUYECKUI TOK, YCIOBHS €r0
36 cymecIT)BOBaHm. I/ICTgI‘IHI/IKI/I bubmorexa HOK
https://m.edsoo.ru/ff0a95a4
ANMEKTPUUIECKOTO TOKA
37 JIefCcTBUS AJIEKTPUIECKOTO TOKA bubmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPUUYECKOTO TOJISI Ha IPOBOTHUKH U 1
OUDJIEKTpUKA"
39 DNEeKTPUUYECKHUI TOK B METAJLJIaX, bubnuotexa [JOK
YKUJKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuuecKkas 1enb U €€ COCTaBHbIE YaCTH
41 Cuna Toxka. JlabopatopHast pabora 05 bubnuotexa [JOK
"M3MepeHune u peryaupoBaHue CUIIbI TOKA" https://m.edsoo.ru/ff0a8bd6
DIIeKTpUYECKOoe HanpsukeHue. BonbT™merp.
42 Ha6olp;le)1TopHaﬂ pa6olT)a "U3mepenue u ’ 0.5 bubmmorexa LIOK
| https://m.edsoo.ru/ff0a9%e14
pETyJIHpOBaHKE HATIPSHKCHUS
43 CornpoTuBieHe MPOBOAHUKA. Y ACIBHOE bubnmnoreka [JOK

COIMPOTUBJICHHUC BCIICCTBA

https://m.edsoo.ru/ff0aa738
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Jlaboparopnas padoTa "3aBHCUMOCTH
JIEKTPHUUECKOTO COMTPOTHUBIICHUS

bubmuoreka [JOK

44 MPOBOHUKA OT €ro JUIMHBI, IUIOMIAI! https://m.edsoo.ru/ff0aa738
MOIEPEYHOr0 CEUCHUs U MaTepurana"
45 3aBUCHMOCTD CHJIbI TOKA OT HAIPSKCHHUS. bubnmoreka [JOK
3akon OMa Jy1s y4acTka [enu https://m.edsoo.ru/ff0aad4a
JlaboparopHas pabdota "HccnenoBanue
46 3aBUCHMOCTH CHJIBI TOKa, HIYILIETO Yepes bubnnoreka [JOK
PE3UCTOP, OT CONMPOTHBIICHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucTope”
47 [TocnegoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
JlaboparopHas padora "lIIpoBepka mpaBuia
48 CJI0KEHUS HANPSHKEHUH TTPU bubnuotexa [JOK
MOCJICIOBATEIIBHOM COCIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”
JlaGoparopHas padota "lIpoBepka npaBuia
49 TUTST CI:IJ'II)I I”)FOKa ipn napanﬂenbrf)IOM ’ bubmmorexa LIOK
| https://m.edsoo.ru/ffOaadle
COCTMHEHUH PE3UCTOPOB
Pemenne 3a1a4y Ha IpUMEHEHHE 3aKOHA
50 Owma st paanqur(f COCTUHEHUS bubmmoreia LIOK
https://m.edsoo.ru/ffOaaf8a
MTPOBOTHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO TOKA. bubnmoreka [JOK
3akon [xoyns-Jlenia https://m.edsoo.ru/ff0ab124
59 JlabopaTtopHas pabota "Onpenenenue bubnuotexa [JOK

pa6OTBI 1 MOIIHOCTH 3JICKTPHUYCCKOI'O TOKa"

https://m.edsoo.ru/ff0ab3e0
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DJeKTpUYecKue ey 1 MOTpeOnuTenn

bubmuorexa [JOK

53 AJIEKTPUUECKO YHEepruu B ObiTy. KopoTkoe https://m.eds0o.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka K KOHTPOJILHOM paboTe 1Mo
54 Teme "DIeKTPUUECKUE 3apsAbl. bubmumoreka [IOK
3apsyKeHHBIC TeJla U X B3aUMOJICHCTBHSI. https://m.edsoo.ru/ff0abd2c
[TocTosiHHBIH 31eKTpUYeCKUil TOK"
KonTponbhas pabota no teme
55 "DnekTpuuecKkue 3apsaabl. 3apsyKEHHbIE TeNa bubnnoreka [JOK
U MX B3auMoieicTBus. [ToCcTOSHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUUYECKUN TOK"
56 [TocTosiHHBIE MATHUTHI, UX B3aUMOJICHCTBUE
VYpok-uccnenosanue "M3yuenue noneu bubnuorexa [JOK
57 . 1 .
MOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
58 MaruauTHOE 1ojie. MarHuTHOE 110JIe 3eMITH bu6mmoreka [IOK
M €r0 3HaYCHHUE JIJIS )KU3HU Ha 3emite https://m.edsoo.ru/ff0acOba
OmneIT OpcTena. MarHuTHoe 1nojue
59 3J1eKTpI/IzeCKI([)ro TOKa MarauTHoe nojue Bubmiorexa LIOK
https://m.edsoo.ru/ff0ac1d2
KaTYIIKU C TOKOM
[IpuMeHeHne P7eKTPOMArHUTOB B TEXHUKE.
60 H§60paTopHa51 pa6(f)Ta "N3yuenue nencTeus 0.5 bubmorexa IOK
| https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TIOJISl Ha MMPOBOJHUK C TOKOM
DNeKTpOoABUTaTEIbh IOCTOSTHHOTO TOKA.
Hcnonb3oBanue aniekTpoBuraTeneii B
61 TEXHUYECKHUX YCTPOMCTBAX U Ha bubnnoreka [JOK

Tpancnopte. JlaboparopHas pabota
"KoHcTpynpoBaHue U u3yueHue paboThl
3ieKTpoaBUrarens"”

https://m.edsoo.ru/ff0ac86c¢
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Omnbrtel @apasest. 3akoH

62 ANEKTpOMarHuTHOM nHAyKIuu. [IpaBuno 1
Jlenna
OnexrporerepaTop. CriocoObl MOTyYeHUS
63 ANEKTPUUYECKOI SHEPTUU. DIIEKTPOCTAHIIUN 1
Ha BO30OHOBIJIIEMBIX HCTOUYHUKAX YHEPTUU
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
64 TeMe "DIEeKTpUYECKHEe U MATHUTHBIE 1
sIBIICHUS "
65 KontponbHas paboTa mo teme 1 bubnnoreka [JOK
"DNEKTPUYECKUE U MAarHUTHBIC SIBJICHUS " https://m.edsoo.ru/ff0acb14
66 PesepBHblit ypok. Pabora ¢ Tekcramu 1o 1 bubnnorexa [HOK
teme "TerioBsie siBicHUs" https://m.edsoo.ru/ff0acc5e
67 PezepHblil ypok. Pabota ¢ TekcTamu mo 1 bubnuoreka [IOK
teme "[locTosHHBII AMeKkTpu4ecKuii ToK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. Pabora ¢ Tekcramu 1o 1
Teme "MaruuTHeie siBIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 68 5 145
[MPOTPAMME
9 KJIACC
No KosnyecTBO 4acoB Jara JJIeKTPOHHBbIE U(PPOBHIE
Tema ypoxa Kontpoabnbsie IlpakTnyeckue oOpa3oBaTe/IibHbIE
n/n Bcero U3YYeHUs
padoThI padoThbI pecypcbl
1 Mexannueckoe aBrxkeHue. MartepuanbHas 1

TOYKa



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

Cucrema orcuera. OTHOCUTEIILHOCTD

bubmuorexa [JOK

2 MEXaHUYECKOTO JBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE NPAMOJIIMHEITHOE ABUKEHUE Bubmiorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKCHUE.
CpenHsis 1 MTHOBEHHAs CKOPOCTb
5 [IpsimonuHeiHOE PaBHOYCKOPEHHOE JIBUKEHHUE. bubnnorexa [HOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSAMOIMHENHOTO
6 PaBHOYCKOpEHHOTO ABMKeHUs. ['padux
CKOPOCTH
7 yoxopen tons npn pasmayerepennon Eumonesa LIOK
. " https://m.edsoo.ru/ff0adbl18
JBUKEHHUU 110 HAKIIOHHOW IIJIOCKOCTH
8 CBoboxnoe nagenue ten. OnbiTel [anunes
5 Tepnot o acrors obpamns Tomeim buGaorexa LIOK
YIJIOBast CKOPOCTH https://m.edsoo.ru/ff0ae176
10 [{eHTpOCTpEMUTENBHOE YCKOPEHHE
11 ITepBeriit 3akoH HeroToHa. Bexktop cuitbl ]sggi?/on::;zgﬁﬁ/fmae 612
12 Bropoii 3akon HeroTtona. PaBHoelcTByromast bubnnorexka [JOK
cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herorona. Cynepno3unus cui ﬁgg:;ﬁ;:iiﬂﬁlfmaeg 82
14 Pemenue 3a1ay Ha MpUMEHEHNE 3aKOHOB bubnnorexka [JOK

HeroTona

https://m.edsoo.ru/ff0aeb6c



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c

bubmuorexa [JOK

15 Cina ynpyroctit. 3aior I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuia ynpyroctu
17 JlaboparopHas pabota «Onpenenenue bubnmoreka [JOK
JKECTKOCTH IIPYKHHBD» https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
18 Cra Tpei https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no teme «Cuina TpeHUs» bubmorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHast pabora "Ornpeznenenue bubnuorexa [JOK
K03 HIIHEeHTa TPEHUS CKOIbKEHHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3amgau o teme "3akonsl HetoToHA. bubnuorexa [JOK
Cua ynpyroctu. Cuiia TpeHus" https://m.edsoo.ru/ff0afb8e
99 Cuna TspKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. bubnmnoreka [JOK
YckopeHre cBOOOTHOTO TIaICHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepenus "JIBuxkeHue Tea1 BOKPYT
23 rpaBUTalOHHOrO 1eHTpa (ConHeuHas
cuctema). ['amaktuku"
Pemenne 3amau nmo teme "Cuiia TSDKECTH U bu6mmoreka [IOK
24
3aKOH BCEMHUPHOT'O TATOTCHHS" https://m.edsoo.ru/ff0af5f8
IIepBas kocmuyeckas ckopoctb. HeBecomocTh bubnmoreka [JOK
25
U TIeperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuabHOW TOYKU. AOCOIIOTHO
26 TBEPOE TEIO. Pa]I;HOBeCI/Ie TBEPAOrO TeNa C Bu6miorexa LIOK
. https://m.edsoo.ru/ff0afe36
3aKpETUIEHHONW OChIO BpallleHUs
27 MowmeHnT cuisl. LeHTp TsKEeCTH



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
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Pemenue 3agad mo reme "MOMEHT CHIIBL.

bubmuorexa [JOK

28 Lentp Tsoxectu" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
29 "MZX&HI/I‘ICCKOC ,Z[BI/II))KCHI/IG. 113)3aHM0)JeI710TBHe bubmmorexa [JOK
. https://m.edsoo.ru/ff0b0408
TeN
30 KoHTtpoibHas pabota mo teme "MexaHnueckoe bubmuorexa [JOK
nBUkeHue. B3aumoneiicreue ten" https://m.edsoo.ru/ffOb06ec
Nmnynsc Tena. Ummynbse cuibl. 3aKoH
31 COXpZHeHI/IH I/IMHYJII)Za. VYupyroe u Heynpyroe Bubmiorexa LIOK
N https://m.edsoo.ru/ff0b07fa
B3aMMOJICIICTBHE
32 Pemenue 3anay no Teme "3aKoH coOXpaHEHUSI bubnnorexa [HOK
umIyJbca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepennus "PeakTuBHOE ABMKEHUE B
IIPUPOJIE U TEXHUKE"
bu6mmorexa [IOK
34 Mexanuyeckas paboTa U MOITHOCTh https://m.edso0.ru/ffob0ag4
35 PaGora cuinbl TsKECTH, CUITBI YIPYTOCTH U bubnnoreka [JOK
CHJIBI TPCHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenne paboTh
36 CHUJIBI TPEHUS TIPU PABHOMEPHOM JBH)KEHUU
TeJa M0 TOPU30HTAIILHON TOBEPXHOCTH
37 CBs3b sHepruu u padoTsl. [loTeHnmanbHas
SHEPruUs
38 Kunernueckas sneprus. Teopema o bubnnorexka [JOK
KHHETUYECKON SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHHs SHEPTUU B MEXaHUKE



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
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JlaboparopHnas pabota «3y4ueHue 3akoHa

bubmuorexa [JOK

40 COXPaHCHHS SHEPT UM https://m.edsoo.ru/ffOb12fe
41 KoiebarenpH0€E IBUXEHNUE U €T0 bu6mmoreka [IOK
XapaKTEPUCTHKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOanus. BeiHyXIeHHBIC bubnmoreka [JOK
KosieOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTrueckuil U Ipy>KUHHBINA MasiTHUKU
Ypok-uccienoBanue «3aBUCUMOCTb IEPUOAA
44 K(f)ﬂe6aHI/II71 OﬂT YKECTKOCTHU MPY>KUHBI U I\I/iacjm Bubmiorexa LIOK
https://m.edsoo.ru/ffOb197a
rpy3a»
45 [IpeBpalrenrie SHEPTUU MPU MEXAHUYECKUX
KOJICOQHHIX
JlaGopaTtopHast pabota «OrnpeaesieHne 4acTOThI
46 " HepII)/Iona]: Kon:6aHm71 pr>II()I/I§HOFO Bubmiorexa LIOK
https://m.edsoo.ru/ffOblaec
MasITHUKa)
JlaboparopHnas pabota «I[IpoBepka
47 HGSaBII)/ICI/II\I/:I)OCTI/IpHepI/IOJIa IE)OJ'IegaHI/Iﬁ rpysa bubmmoreia LIOK
’ https://m.edsoo.ru/ffOb197a
MIOJIBEIIICHHOTO K HATH, OT MacChl Tpy3a»
Mexanunueckue BojaHbI. CBOMCTBa
48 MexaHudeckux BoJH. [IpomonbHbIe U Bubmiorexa LIOK
https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJTHBI
49 Ypok-koHpepenus "MexaHUuYecKue BOJTHBI B
TBEpOM Tene. CelicMuueckue BOIHBI"
50 3ByK. PacnipocTpaHeHne u OTpakeHHE 3ByKa
51 Ypok-uccnenoBanue "Habmonenue

3aBUCHUMOCTH BBICOTHI 3BYKa OT YacTOTHI"



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

I'poMKOCTB 3ByKa M BBICOTA TOHA.

52 o
AKYCTHYECKHI pe30HaHC
Ypok-koHpepeHus "YIIbTpa3ByK U bubnuorexa [JOK
53 "
uHOPa3ByK B IPUPOJE U TEXHHUKE https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOU PabOTE MO TEME
54 "3 . P Me P ccKite bubmmorexa LIOK
aKOHBI COXpaHeHUs. MexaHn4ecku
P Y https://m.edsoo.ru/ff0b25f0
Kosie0aHusl U BOJIHBI
KonTpomnpHas padora 1o Teme "3aKoHbI
55 coxpaHeHus. MexaHndeckue KojiebaHus u
BOJIHBI"
56 DIIEKTPOMArHUTHOE TOJIe. DIEKTPOMArHUTHbBIE bubnuotexa [JOK
BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 2JIEKTPOMArHUTHBIX BOJTH
Vpox-koapepenrnus "lkaza
58 9 i 0 2(11) . onH. Ucnonp3oBanue Brbmiorexa LIOK
JICKTPOMArHUTHBIX BOJIH. Vcrionib30BaHn
P . Y https://m.edsoo.ru/ff0b2fe6
AIIEKTPOMArHUTHBIX BOJIH AJII COTOBOM CBSI3U
VYpoxk-uccnenosanue "M3yuenue cBONCTB
59 5 I; ona o yc OMOLLILIO bu6mmoreka [IOK
JIEKTPOMArHUTHBIX BOJIH C TIOMOIIIH
P | https://m.edsoo.ru/ff0b2c6c
MOOMIBHOTO TenedoHa
60 Pemenue 3a1au Ha onpeieNieHne YacTOThl U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DneKTpoMarHuTHas npupona csera. CKOpocTb bubnmoreka [JOK
cBeta. BomHOBBIE CBOICTBA CBETa https://m.edsoo.ru/ff0b31d0
Uctounuku cBeta. [IpsMonuueitHoe
p Bu6nuoreka [IOK
62 pacnpocTpaneHue cBera. 3arMenus CoHIA 1

JIynbl

https://m.edsoo.ru/ff0b3658
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3aKoH OTpaxe€HUs cBeTa. 3epkaia. Pemenue

bubmuorexa [JOK

63 3a/1a4 Ha IPUMEHEHHUE 3aKOHA OTPAKCHHUS https://m.edsoo.ru/ffob38cA
cBeTa
64 [Ipenomnenue cBeta. 3aKOH MPETOMIICHUS bubmunorexa [JOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTPaKEHUE CBETA.
65 I/IcnonL3OBZEI)/Ie HOJ'IHOIPO BHYTPEHHETO Bubmiorexa LIOK
https://m.edsoo.ru/ff0b3c5¢c
OTpPaXKeHUS B ONTHYECKHUX CBETOBOAAX
JlaGopaTtopnast pabota "HccnenoBanue
66 3aBUCHUMOCTH YTJIa IPEIOMIICHUSI CBETOBOTO
Jy4a OT yIJia MaJieHus Ha TpaHule "Bo3IyX-
crekyio""
Ypok-koH(pepenus "Mcnonb30BaHne TTOTHOTO
67 BHYTPEHHETO OTPaKCHHUS: CBETOBO/IBI,
ONTUKOBOJIOKOHHAS CBS3b"
bu6mmorexa [IOK
68 Jlua3el. OnTUdeckas Cuiia JIMH3BI https://m.edsoo.ru/fob3f2c
69 [TocTpoenne n300pa>keHUi B IMH3AX bubmorexa IOK
https://m.edsoo.ru/ffOb444a
JlaboparopHas padota "Onpenenenue
70 Q)OKyI(:HorE pach:)ToslHHs[ u OEIT?/I‘JGCKOP'I CHJIBI Bubmiorexa LIOK
9 https://m.edsoo.ru/ff0b4206
coOuparorien THH3bI"
VYpoxk-koH(pepennus "OnTuyeckre TUH30BbIC bubnuorexa [JOK
71
npudopsr” https://m.edsoo.ru/ffOcOa7e
72 I'na3 xak ontuyeckas cucreMa. 3peHue bubamorexa IOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenmus "lepextsl 3penus. Kak

COXPAaHUTH 3peHue"



https://m.edsoo.ru/ff0b38c4
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Paznoxenne 6enoro cBera B ciekTp. OIBITHI

74 Hotorona. CnoxxeHue CrieKTpalbHbBIX IIBETOB. bubmorexa HOK
https://m.edsoo.ru/ff0cOf4c
Hucniepcus ceera
JlaGopaTtopHas padota "OMbITHI 11O
75 Pa3IOKEHUIO OEIIOTO CBETA B CIIEKTP U bubnmoreka [JOK
BOCIIPUSITHIO [[BETA MPEIIMETOB ITPH UX https://m.edsoo.ru/ff0cOe2a
HaOJII0ICHNH Yepe3 BETOBbIC (GUIBTPHI"
76 VYpoxk-npaktukym "BogHOBBIE CBOWCTBA CBETA!
mucnepcus, uHTepdepeHuus u qudpaxus’"
77 OmnbiTel Peszepdopaa u rmianerapHas Mojiemb bubnnoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 ITocrynater bopa. Moaens atroma bopa
79 HcnyckaHue U MOTJIOIEHHE CBETa aTOMOM. bubnnoreka [JOK
KBantsb1. JInHelvaTsie CrieKTphI https://m.edsoo.ru/ff0cl144c
80 VYpoxk-npaktukym "HabmrogeHue ciekTpoB bubnuotexa [JOK
ucryckanus" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI bubmmoreia LIOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro sapa. Hyknonnas moaens Bubmiorexa LIOK
https://m.edsoo.ru/ff0c18ac
bu6mmorekxa [IOK
83 PannoaktuBHBIE TpeBparieHus. M30Torsr https://m.edsoo.ru/ffoclala
Pemenne 3amau mo teme: "PagnoakTHBHEIE bu6mmorexa [IOK
84
npeBparieHus" https://m.edsoo.ru/ff0clb4a
85 [lepnon nonypacnana
86 Ypoxk-koH(pepennus "PagnoakTrBHBIC bubnuorexa [JOK

U3ITy4eHus B IPUPOJIE, METUIIMHE, TEXHHUKeE"

https://m.edsoo.ru/ff0c2126
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87 SAnepHble peakuyu. 3aKOHbI COXpPaHEHUs bubmumoreka [IOK
3apsI0BOTO U MacCOBOT'O YHCET https://m.edsoo.ru/ff0c1c58
88 OHeprus CBsI3U aTOMHBIX sA11ep. CBA3b MACChl U bubnuorexa [JOK
SHEPIUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amau o reme "SnepHeie peakiun'
Peakuuu cunresa u nenenus suaep. Mcrounuku bubmumoreka [IOK
90 N
sneprun CoJHIIA 1 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenus "SnepHas sHepreTuka.
91 JleiicTBUS paglOaKTUBHBIX U3IYYCHUN Ha
’KUBBIE OpraHu3Mbl"
[TonroroBka K KOHTPOJIBHOU paboOTeE MO TeMe
92 "DJIeKTPOMarHuTHOE MOJIE. bubnnoreka [JOK
DJIEKTPOMAarHUTHBIC BOJHBI. KBaHTOBBIC https://m.edsoo.ru/ff0c223e
ABJICHUS"
KonTponbHas pabora no teme
93 "DIeKTpOMarHuTHOE MOJIE.
DneKTpOMarHuTHbBIE BOJTHBL. KBaHTOBBIE
ABJICHUS"
94 [ToBTOpenue, 06061menue. JlabopatopHsie bubnnoreka [JOK
pabotsI o kypcy "B3aumoneiicTeue Ten" https://m.edsoo.ru/ff0c245a
IToBTOpenue, o006IcHNE. Pemenue
95 pacquII){mx 17§ KaquH”l:IBeHHI)IX 3aa4 1o TeMe Bubmiorexa LIOK
" | https://m.edsoo.ru/ff0c2572
TennoBsle mporeccsl
[ToBTOpenue, 06006meHue. Pemenue BuGmiorexa LIOK
96 pacueTHBIX M Ka4eCTBEHHBIX 337a4 M0 TeMe

"KIIJI TeroBeIX aBUrarencii”

https://m.edsoo.ru/ff0c2a22
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[ToBTopenue, 06001menHue. Permenne

97 ACUYCTHBIX U KQUEeCTBECHHBIX 3aJ1a4 110 TeME 1 bubmmorexa [IOK
P e https://m.eds00.ru/ff0c2b30
KII/ snexTpoycTaHOBOK
[ToBTOpenue, 0600meHue. JlaboparopHbie bubmunorexa [JOK
98 1 1
pabotsI 1o Kypcy "CBeToBbie sIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0600meHue. Pabora ¢ TekcTamu bu6mmoreka [IOK
99 1
1o Teme "3aKOHbI COXPaHEHUs B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTrOopenue, 0600menue. Pabora ¢ TekcTamu 1 bubmmoreka [IOK
o TeMe "Koiiebanus 1 BoaHb!" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0600meHue. Pabora ¢ TekcTamu 1 bu6mmoreka [IOK
1o TeMe "CBeroBble sABieHusd" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0600eHue. Pabora ¢ TekcTamu 1
o Teme "KBanToBas u simepHas ¢puzuka"
BIIEE KOJIMYECTBO YACOB IT
OBII] OJ1 CTBO YACOB I10 102 97

[NPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIbHOI'O ITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

1.1.35.1.7.1 Msikumes .41, ®dusuka (0a30BbIi 10 N3naTenscTBO
byxosnes b.b., Corckuii | ypoBeHb) «ITpocsenienue»
H.H. / Ilox pen.
ITapdentbeBoit H.A.

1.1.35.1.7.2 Msikumes .41, ®usuka (0a30BbIi 11 N3naTenscTBO
byxoBues b.b., Yapyrun | ypoBeHb) «IIpoceenienue»
B.M. / Ilox pen.
ITapdentbeBoit H.A.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

Ne | DuexTpoHHble HH(ppPOBBIE 00pa3oBaTeIbHbIE PECYPChI

1 | bubaumoreka LIOK https://m.edsoo.ru/7f42d452

2 | https://resh.edu.ru/SIkmacchttps://www.yaklass.ru https://resh.edu.ru
3 | «Poccuiickas anekTpoHHas mkonay. https://resh.edu.ru/
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