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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no Qusnke Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl COCTaBJICHA Ha
OCHOBE TOJIOKEHUM U TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpazoBaTebHON Tporpammsbl, mpeactaBieHHbIx B OI'OC OOO, a Ttakxke ¢ ydérom
dbenepanpHOil pabouel mporpaMmbl BocnuTaHus v KoHIenuuu mnpernojiaBaHus y4eOHOTO
npeamera «DPusukar.

Copepxanue  mporpamMmbl 1m0 (u3uke — HampaBieHO Ha  (OPMHpPOBaHHUE
€CTEeCTBEHHO-HAYUYHOU IPpaMOTHOCTH OOYYalOIIUXCS M OpraHU3aIMI0 M3y4eHUs (PU3NKU Ha
NeATeIbHOCTHOM OCHOBE. B mporpamMme mno gusnke y4UTHIBAIOTCS BO3MOXXHOCTH Y4e€OHOTO
npeamera B peanusanuu TpedoBanuit ®I'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeMEeTHBIM  pe3yJibTaTaM  OOydYeHHUs, a TakKKe  MEKIPEAMETHbIE  CBS3H
€CTEeCTBEHHO-HAYUHBIX YU4EOHBIX MPEIMETOB HAa YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHusI.

[Iporpamma no ¢gusrke ycTaHaBIMBAET paclpeiesieHne yueOHOro MaTepuaia 1o rojaam
oOydeHus (Mo Kiaccam), TpeiaraeT MPUMEPHYIO TOCJIEIOBATEIILHOCTh H3YUYCHHS TEM,
OCHOBAaHHYIO Ha JIOTMKE pa3BUTUS MPEAMETHOTO COJIEpKaHUsI M YYETE BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma 1o ¢usuke pazpaboTaHa ¢ LEIBIO OKa3aHUS METOJMYECKON TOMOIIU
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4e€OHOMY MPEIMETY.

®uznka SBISIETCS CHCTEMOOOPA3yIOMIMM Ui  €CTECTBEHHO-HAyYHBIX  Y4E€OHBIX
NPEeIMETOB, IOCKOIbKY (pu3nMdyecKkue 3aKOHBI JeKaT B OCHOBE IPOIIECCOB M SIBJICHMUIA,
U3y4aeMbIX XUMUEH, Onosioruei, acTpoHoMuen u ¢pusudeckor reorpadueit, BHOCUT BKJIAJ B
€CTECTBEHHO-HAYyYHYI0 KapTUHY MHpa, MPEJOoCTaBisieT Haubojee SCHbIE 00pasIlbl
NPUMEHEHHUS] HAay4YHOTO METOJa IO3HAaHMs, TO €CTh CHocoba MOJy4eHHUS JOCTOBEPHBIX
3HaHUU O MUDE.

OnnHa U3 riaaBHBIX 33/1a9 GU3UYIECKOT0 00pa30BaHUS B CTPYKType 001Iero o0pa3oBaHus
COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHON TpaMOTHOCTH M HHTEpEca K HayKe Yy
00yJaromuxcs.

Nzyuyenne ¢uzmku Ha 0a30BOM YPOBHE IMPEANOJaraeT OBIAJACHHE CIEIYIONUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

e Hay4YHO OOBSACHSTDH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMS;

e MHTEPIPETUPOBATH JIAHHBIE M HKCMOJIB30BATh HAYYHBIC JIOKA3aTENIbCTBA JJIS
MIOJTyYEHUS BBIBOJOB.

enn n3yuenus Gu3MKH Ha ypOBHE OCHOBHOTO OOIIETO OOpa3oBaHUS OMPEICICHBI B
Konnenmuu npenojgaBanusi yuyeOHoro mnpeamera «@uszuka» B 00pa3oBaTEIbHBIX
opranuzamusax Poccuiickoit deneparuu, peaqn3yromMnXx OCHOBHBIE 00IE00pa3oBaTEIbHbBIC
nporpaMmsbl,  yTBepkAEHHON pemenneM Komernm  MuHUCTEpCTBA  MPOCBEIICHUS
Poccuiickoit @eaeparuu (mpotokod oT 3 aexkadpst 2019 r. Ne [TK-4BH).



Ieaun nzyyenus pusuku:

e MpUOOpETEHHE HHTEpeca M CTPEMIICHUS OOydYaloIIMXCs K HAYYHOMY H3YUYEHUIO
MIPUPOBI, PA3BUTHEC UX MHTEIICKTYATbHBIX U TBOPYECKHUX CIIOCOOHOCTEH;

e pa3BUTHEC TPEICTABICHUNA O HAYYHOM METOJAE TO3HaHUS U (HOPMHUpPOBAHUE
HCCJICIOBATEIBLCKOTO OTHOMIEHUS K OKPYKAIOITUM SIBJICHUSM;

e (¢opMHUpOBaHME HAYYHOTO MHUPOBO33PEHUSI KaK pe3yibTaTa HU3YyUYCHHUs] OCHOB
CTpOCHUS MaTepUH M PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (QopmMupoBaHHEe TPEACTABICHWA O poiau (U3UKKA IS Pa3BUTHS  JIPYTUX
€CTCCTBECHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH;

e pa3BUTHE MPEACTABICHUNA O BO3MOXHBIX cdepax Oyaymed npodeccuoHanbHON
JCSATEIBPHOCTH, CBSI3aHHON ¢ (DU3HMKOW, MOJTOTOBKA K JAJIbHEHUIIEMY OOYYCHHUIO B
ATOM HaIlpaBJICHUH.

JlocTmkeHue 3ITUX I1ieJiel mporpamMMbl 10 (U3UKE HA YPOBHE OCHOBHOTO OOIIETO

o0pa3zoBaHUs 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a1ay

e TpuUOOpETEeHHWE 3HAHWM O JUCKPETHOM CTPOCHHMHM BEIIECTBA, O MEXaHHYECKUX,
TEIUIOBBIX, SJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMpUOOpPETECHUE YMCHUH ONHUCBHIBATH W OOBICHATH (PU3NYCCKUE SIBICHHS C
UCIIOJIb30BAaHMEM TIOJTyYCHHBIX 3HAHUH;

e OCBOCHHE METOJIOB PEUICHUS MPOCTEUINUX PACUETHBIX 3a7a4 C HCIOJIb30BAHUEM
duznueckrx MojeNel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YyMEHHI HAONIOAATh NPUPOAHBIC SIBICHHS U BBINOJIHITH OIBITHI,
nabopaTopHbie pabOThl U DKCHEPUMEHTANIBHBIE HCCIIEOBAHUS C HCIOIb30BAHUEM
U3MEpUTETBHBIX TPUOOPOB;

e OCBOCHHME NPHUEMOB pabOTHl ¢ MH(popMarueld (GU3NIECKoro cojaepKaHusl, BKIFOYAs
UHPOPMAIIMIO O COBPEMEHHBIX TOCTIDKCHHMSIX (U3UKH, aHAIW3 U KPUTHUYECKOE
OIlcHUBaHHUE WH(OPMAIINH;

e 3HAKOMCTBO cO cdepamMu NpodhecCUOHATHLHOM IeATEIbHOCTH, CBS3aHHBIMH C
(Gu3UKO, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JOCTHKCHHUSIX
buznuecKkon HayKu.

Ha m3ydenne ¢usuku (6a30BbIi YPOBEHB) HA YPOBHE OCHOBHOI'O O0IIEro 00pa3oBaHUs

orBoauTcs 238 vacoB: B 7 kilacce — 68 yacoB (2 yaca B Hezeno), B 8 kiacce — 68 yacos (2
yaca B Hememwo), B 9 kmacce — 102 waca (3 dwaca B  HEHEINIO).

[Ipennaraemeiii B mporpamMMe 1o (hu3uKe mepedeHb J1abopaTopHBIX PabOT M OIMBITOB
HOCUT PEKOMEHAATENbHBIN XapakTep, YUUTENlb AEIacT BbIOOp MPOBEACHUS J1aOOPATOPHBIX
paboT W OMNBITOB C YYETOM HWHIMBUAYAJIbHBIX OCOOCHHOCTEH OOydYaromuxcs, CIHCKa
AKCHEPUMEHTAIBHBIX 3aJlaHi, TpeJJiaraéMblX B paMKaX OCHOBHOTO TOCYAAapCTBEHHOIO
JK3aMeHa 1Mo (u3HuKe.



COIAEPKXAHHUE OBYYEHUA

7 KIIACC

Pazgen 1. ®u3uka u e€ poJjib B NO3HAHUM OKPYKAKOLIETr0 MHUPA.

®dusuka — Hayka o Ipupoze. SBienus npupoasl. PU3NYECKUe SBICHUA: MEXaHUYECKUE,
TEIJIOBBIE, JIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BelUYUHBL. M3mepeHue ¢u3Mueckux BeNUYUMH. Duznyeckue MNpudopsl.
ITorpemnocTs nu3MepeHnii. MexxxyHapoaHas cuctemMa eIMHULL

Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKH M3ydaloT MpUpoay. EcTecTBeHHO-HAYUYHBIH
METOJl TO3HaHMs: HaOJIOJEHUE, IMOCTAHOBKA HAYy4YHOT'O BOMNPOCA, BBIABHUKEHUE THUIIOTES,
HKCIIEPUMEHT M0 TMpPOBEpKE THUMNoTe3, OOBsACHeHHE HabmonaeMoro sieHus. OnucaHue
(u3MUECKUX SBJICHUN C TOMOILBIO MOJIENIEH.

Jemoncmpayuu.

1. MexaHHnuYecKue, TEIJIOBBIE, JIIEKTPUUYECKNE, MAaTHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnueckue NpuOOPHl U MpOoLEAypa MPSIMBIX U3MEPEHHUM aHAJOTOBBIM U HU(POBBIM

npruOOpOM.

Jlabopamopnuie padbomot u onvimot.

1. OmpeneneHue 1EHBI JEIECHUS MIKaIbl U3MEPUTEIHHOTO TTPUOOpA.

2. M3MepeHune pacCTOSTHUM.

3. Msmepenue o0bEMa )KUAKOCTU U TBEPAOTO TENA.

4. OnpeneneHue pa3MepoB MAJIbIX TEIL.

5. M3mepeHune TtemmepaTypel NOpU IOMOILIM JKUAKOCTHOIO TEPMOMETpa M JaTuMKa

TEMIIEPATYPBI.
6. IlpoBeneHue wuccienoBaHUs NO IPOBEPKE THUIIOTE3bl: NAJBHOCTh IMOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIbIIIE BBICOTA MTyCKa.

Pa3znea 2. IlepBoHayajibHbIe CBeJIEHHUSI 0 CTPOCHHHU BellecTBA.

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJBI, MX pa3Mepbl. OMNbIThI, JOKa3bIBAIOIINAE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmokeHue dactull BemiecTBa. CBA3b CKOPOCTH JIBM)KEHHSI YacTHIl C TEMIIEpaTypoM.
BbpoyHoBckoe nBmxkenue, mauddys3us. B3aumoneicTBHE YacTHIl BEIISCTBA: MPUTIKCHUE U
OTTAJIKMBaHHUE.

ArperatHble  COCTOSIHMsI BELIECTBA: CTPOCHHE Ta30B, JKUAKOCTEH U TBEPABIX
(kpucTaminueckux) Ten. B3anuMocBsi3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSAX M UX aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMN
BOJIbI.

Jemoncmpayuu.

1. HaOmropenne 6poyHOBCKOTO ABH)KEHUS.

2. HaGmonenue nuddysun.

3. HaOnronenue siBlieHUH, OOBACHSIOMUXCS MPUTSKEHUEM WIH OTTATKUBAHUEM YaCTUIIL

BEILIECTBA.



Jlabopamopnuie padomot u onvimot.
1. OlleHKa TUaMeTpa aToMa METOJIOM PsJIOB (C UCIIOIb30BaHUEM (poTorpaduit).
2. OnbITHI IO HAOIOJEHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUSL.
Paznen 3. /IBu:kenune u B3anMoaeiicTBUe TeJl.
Mexannyeckoe NBUKEHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE nBUKEHHE. (CKOPOCTb.
CpenHsis CKOpOCTb NPU HEPABHOMEPHOM JBH>KEHUH. Pacu€t myTH 1 BpEMEHU JIBUKECHUSL.
SBnenne wHepuUMU. 3aKOH WHEpHUU. B3auMopelcTBHME TeNn Kak MpPUYMHA W3MEHEHUSA
CKOpOCTH JABHMXKEHHUA Tel. Macca kak mMepa umHepTHOCTH Tena. I[lnotHocTh BemiecTBa. CBA3b
TJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00hEMA BEIIIECTRA.
Cuna kak xapakTepuCTHKa B3aumojehcTBusi Tes. Cuina ynpyroctd W 3akoH ['yka.
N3mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpa. fIBJI€HUE TATOTEHUsS M cuia Tsokectu. Cuia
TSOKECTU Ha Apyrux miaHerax. Bec tena. HeBecomocTh. CrokeHUE CuU, HaNpaBICHHBIX IO
oaHo# npsmoi. PaBHoaeicTByomas cuii. Cua TpeHusi. TpeHre CKOIBKEHUSI U TPEHUE TOKOSI.
Tpenue B mpupoje U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenrne MexaHUYECKOTO IBUKEHUS TEa.
2. HM3mepeHue CKOPOCTU MPSIMOJTMHENHOTO IBUKEHHUS.
3. HaGmrogenue siBjeHust MHEPIIUH.
4. HaOmoneHnne u3MeHeHHs] CKOPOCTH TP B3aUMOJICHCTBUU Tell.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TETI.
6. CrnoxeHue cui, HapaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamopnuie padbomot u onvimeot.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO [BWKEHUS (IIapUKa B KUJIKOCTH, MOJEIU
AIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jiajee).

2. OmpeneneHne CpelHEM CKOPOCTU CKOJBKEHHS Opycka WM IIapuka MO HAKIOHHOM
IJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OmbBITHI, TEMOHCTPHUPYIOIIHNE 3aBUCUMOCTh PACTSDKEHUS (nedopmariuu) npyKuHbl OT
MIPUIIOKEHHOU CHUJIBI.

5. OnbITBl, TEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI TPEHUS CKOJILKEHUSI OT Beca Teja U
XapakTepa COIPUKACAIOIINXCs TOBEPXHOCTEM.

Pazneu 4. JlaBjieHue TBEpaABIX TeJl, dKUAKOCTEH U ra30B.

HNaBnenue. CrocoObl yMEHBIIEHHS W yBeJIWYeHUs JaBieHus. JlaBieHue rasa.
3aBUCHMOCTh JaBJIEHHMsI raza OT 00bEma, TemmepaTypbl. llepemaua naBieHus TBEPABIMU
TeJIaMu, XKUAKOCTIMU U razamu. 3akoH llackans. [lHeBMaTnueckue MamimHbl. 3aBUCUMOCTh
JaBJICHUS >KUIKOCTH OT TIyOWHBL [ miupocratnyeckmii mapamokc. CooOmiaronimecs: cocybl.
I'mppaBnrueckre MEXaHU3MBL.

Atmocdepa 3emin u armocepHoe naBineHue. [IpuumHBI CylecTBOBaHUS BO3AYIIHOM
o6onoukn 3emnu. Omnbit Toppuuemnu. M3mepenue arMocdepHOro aaBieHUs. 3aBUCHUMOCTh



aTMOC(EpHOTro JaBJ€HUSI OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsl [ U3MEpeHHs
aTMOC(EpHOro JIaBJICHHUS.

JleficTBHE )KMIKOCTHU U Ta3a HA MOTPYKEHHOE B HUX TeJl0. BeiTankuBaromas (apxumMeioBa)
cuna. 3akoH Apxumena. [lnaBanue ren. Bo3gyxonnasanue.

Jemoncmpayuu.
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3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenava naBneHUs KUIKOCTBIO U Fa30M.

Coobmiatonuecst COCyIbl.

I'mppasinueckuii mpecc.

[IposiBnenue neicTBus aTMOCPEPHOTO TaBICHUS.

3aBUCUMOCTb BBITQJIKUBAIONIEH CHJIBI OT OOBEMA NOTPYKEHHOW YacTH Tena H
IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAJKUBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcmoBue IUI1aBaHWs T IUIAaBaHUE WIM IIOTPYKEHUE TEI B 3aBUCUMOCTU  OT
COOTHOUIEHHUS MNIOTHOCTEN TEA U KUIKOCTH.

Jlabopamopnuie padbomot u onvimot.

1.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOAE OT 00bEMa MOrpyKEHHOW B >KMJIKOCTb
YacCTH TeJIa.

Ornpenenenue BBITAIKUBAIOMIEH CHIIBI, JEUCTBYIOIIEH Ha TEJI0, NOTPYKEHHOE B
KUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIBI, JIEUCTBYIOLIEM Ha TEJIO B
KUJKOCTH, OT MacChl TeJa.

OMnBIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOUIEH CHIIBI, JEUCTBYIOIIEH Ha
TEJO B XKHUAKOCTH, OT 00BEMA MOTPYKEHHON B KUAKOCTHh YACTH Tella U OT IJIOTHOCTHU
XKUJKOCTH.

KonctpyupoBanne apeoMerpa WIM KOHCTPYMPOBAHHUE JIOAKH M OIpPEACICHHE €€
rPy30II0IbEMHOCTH.

Pa3pnen 5. PaGora u MolHOCTh. JHEpPrus.

Mexanndeckasi pabota. MOIITHOCTb.

[IpocThie MexaHW3MBI: phIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuio paBHOBecHs
priuara. [Ipumenenue npaBuia paBHOBECHUSI pblyara K OJIOKY. «30J0TO€ MPABUIIO» MEXAHHKHU.
KIIJ] mpocthix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckasa sHeprus. Kunerndeckas W mnoTeHuuanbHas osHeprus. [IpeBpainenue
OJIHOTO BUJ]a MEXaHUYECKOM SHEPTUU B IPYTrOi. 3aKOH COXPAaHEHUS SHEPTUU B MEXaHUKE.

JHemoncmpayuu.

1.

[IprMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimot.

1.

2.

Onpenenenue pabOTHl CUJIBI TPEHUST MPU PABHOMEPHOM JIBH)KEHUM Teja TI0
TOPU30HTAIIBHOM ITOBEPXHOCTH.
HccnenoBanne yclioBui paBHOBECHS pblyara.



3. Hsmepenune KIIJ] HaK1OHHOM IIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHMSI MEXaHUYECKON DHEPIUU.
8 KUIIACC

Pa3znen 6. TenioBble siIBJIeHMS.

OCHOBHBIE NTOJI0KEHUS MOJIEKYJIIPHO--KUHETUYECKON TEOPUU CTPOECHUS BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJd. OMNbIThl, MNOATBEPKIAIONIME OCHOBHBIE MOJIOKECHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.

Mogenu TBEPIOTO, KUJIKOTO U Tra3000pa3HOro COCTOSIHUM BemiecTBa. Kpucrammueckue u
amopdubie Tena. OOBSICHEHHWE CBOWCTB Ta30B, JXKUJIKOCTEH U TBEPABIX TEJ Ha OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO--KUHETUUECKON Teopuu. CMayuMBaHUE W KaNWUISIPHBIE SIBJICHUSI.
TennoBoe pacliMpeHue U CHKaTue.

Temnepatypa. CBsi3b TeMIEpAaTypbl CO CKOPOCTBbIO TEIUIOBOTO JBHUXKECHUS YACTHII.
Buytpennsisi sHeprusi. CrnocoObl U3MEHEHMs] BHYTpPEHHEW OJHEpPruu: Temionepenaya u
coBepIieHue padboTel. Buibl Temionepenaun: TeIIONPOBOAHOCTh, KOHBEKIIUS, U3TyUYCHHE.

KoanuecTBO TemnoThl. YelbHAs TEIJIOEMKOCTh BeEIIECTBA. 1€mI000MEH U TEII0BOE
paBHOBecHE. YpaBHEHHE TEIJIOBOro OamaHca. [lnaBieHue u oTBepeBaHUE KPUCTATITMYCCKUX
BEIIECTB. YJelbHas Teruiota riasieHus. [lapooOpazoBanue u konjaeHcaiusa. McmapeHwue.
Kunenue. YnenbHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TeMIIEpaTypbl KHUIIEHUS OT
aTMOC(hEpHOTO JIaBJICHHUS.

BiaxxnocTs Bo3ayxa.

DHeprus TomuBa. Y AeJIbHas TEIUIOTa CTOpPaHMUS.

[Tpunuuner paGothl TemioBbix ABurarenei KIIJ[ TemmoBoro nsurarens. TeruioBbie
JIBUTATEJIM U 3alllUTa OKPYKAIOIIEH CPEIbl.

3aKOH COXpaHEHUS U MPEBPAIICHHS SHEPTUM B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

Ha6monenne OpoyHOBCKOTO IBUKEHUS.
Ha6monenne nuddysun.
HaGmroneHue siBjeHUNM CMaYMBaHUS M KalTWJUISIPHBIX SBICHUH.
Hab6mroeHre TermioBoro pacmmpeHus Tel.
N3meneHnne naBieHus ra3a Mpyu U3MEHEHHH 00bEéMa M HAarPEBAaHUU WJIH OXJIAXKICHUU.
IIpaBuna u3MepeHus: TeMIepaTyphl.
Bunpr Terionepenaun.
OxJtaxkJieHre Ipy COBEPILIEHUH PaOOTHI.
HarpeBanne npu coBepiieHnH paboThl BHSITHUMH CHIIAMHU.
. CpaBHEHHUE TEMIOEMKOCTEN pa3TMYHBIX BEIIECTB.
. HaGmronenue xkumenust.

W 0 N Uk WwWN e
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. Habnroienne mocTossHCTBa TEMIIEPATYPhl MPU TUIABICHUH.
13. Mogenu TEIUIOBBIX ABUTATEICH.
Jlabopamopnuie padbomot u onvimeol.



OnpIThl IO OOHAPYKEHUIO JEHUCTBUSA CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OMnbITHI IO BBIPAIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM MJIM caxapa.

OnpIThl IO HAOIIOJEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B, JKUJIKOCTEN U TBEPBIX TEI.

Omnpenenenue gaBiaeHUs BO3AyXa B Oa/JIOHE IUNPHULIA.

OnpIThl, JEMOHCTPUPYIOUIME 3aBUCHUMOCTH JaBJICHHUS BO3JyXa OT €ro oObéMa u

HarpeBaHus WIN OXJIAXKICHUS.

6. IlpoBepka ruUIMOTE3bl JUHEHHONW 3aBUCUMOCTH JJIMHBI CTOJOMKA KUJIKOCTU B
TEPMOMETPUYECKOI TPYOKE OT TeMIiepaTyphbl.

7. HaOmronenue u3MeHEHUs: BHYTPEHHEW 3HEPruu Teja B pe3ysbTare TeIIoNepeaadn U
paboThl BHEIIHUX CHUII.

8. HccnepgoBanue siBjeHUs TEINIOOOMEHA NMPU CMEIIMBAHUU XOJOIHOW U ropsiueit BObI.
OnpeneneHne KOJIMYECTBA TEIUIOTHI, TMOJYYEHHOTO BOJAOW MpH TEIIOOOMEHE ¢
HarpeTbIM METAIUINYECKUM LUJIUHIPOM.

10. OnpeneneHne yAenbHOM TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca UCIapeHusl.

12. OnpenieIeHne OTHOCUTENBHOM BIIAXKHOCTH BO31YyXa.

13. OnpeneneHue yaeabHON TEMIOTHI MIJIaBJICHHUS JIbJA.

LA A

Paznen 7. JinekTpuyecKkre 1 MATHUTHBIE SIBJICHUS.

OnexkTpuzanus Tenl. J[Ba poaa SIEKTPUYECKUX 3apsAnoB. BzamMmopaelcTBUE 3apsiKEHHBIX
Ten. 3akoH KynoHa (3aBUCHMOCTH CHJIbI B3aWMMOJACHCTBUSL 3apsiKEHHBIX TEI OT BEJIWYHHBI
3apsI0B U PACCTOSTHUSI MEXKTY TEJIAMM ).

DnekTpuueckoe noiie. Hanpsik€HHOCTH diekTpuyeckoro nois. [IpuHuun cynepno3uiuu
AJIEKTPUYECKUX MOJIEH (HA KAYECTBEHHOM YPOBHE).

Hocutenu snekTpuyecKux 3apsjgoB. DJEMEHTApPHBIA 3JIEKTpUUeCKUi 3apsia. CTpoeHue
atoma. [IpOBOIHMKY U TUAAEKTPUKHU. 3AKOH COXPAHEHUS AIEKTPUUYECKOrO 3apsia.

OJIEKTPUUYECKUM TOK. YCJIOBUS CYILIECTBOBAHHUS AJIEKTPUUECKOTO TOKa. MCTOYHUKH
MOCTOSIHHOTO TOKa. JIEeHCTBUS 3JIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUUYECKOE, MArHUTHOE).
DJIEKTPUUECKUM TOK B JKMAKOCTSIX U Ta3ax.

Onektpuueckas uenb. Cuna Toka. DleKkTpuueckoe HampsbkeHue. ConpoTHBIEHUE
MPOBOJHUKA. YAENbHOE CONPOTHBJIEHUE BemecTBa. 3akoH Owma [ y4yacTka Iemu.
ITocnenoBaTenpHOE U MapalIENbHOE COEIUHEHNE IPOBOIHUKOB.

PaboTta u MOITHOCTH AIEKTpUYecKOro Toka. 3akoH J[xoynsa—JleHna. DaekTpuyecKkue nenu
U IOTPEOUTENN IIEKTPUUECKOU dHeprun B ObITy. KopoTKkoe 3amMbIkaHueE.

[ToctossHHBIE MarHuThl. B3anmoaelcTBUE IOCTOSHHBIX MArHUTOB. MarHutHOe mMoJe.
MarauTtHoe moJsie 3eMJIM M ero 3HadyeHue s Ku3HU Ha 3emie. OnbIT Dpcrena. MarHutHoe
TOJIE AJIEKTPUYECKOTO TOKA. [IpuMeHeHne 3JIeKTPOMarHuTOB B TEXHUKE. J[€MCTBHE MATHUTHOTO
MoJisi Ha TMPOBOAHUK C TOKOM. OJEKTPOJBUTaTEIb IOCTOSIHHOTO ToKa. Mcmonb3oBaHue
3JIEKTPOJBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.



Onbertel - @apanes. SIBneHue  dIEKTpOMarHWUTHOM — MHAYKUWH. IlpaBuio  JleHna.
Onekrporenepatop. CrnocoObl MONYYEHUS BJIEKTPUUYECKOM HSHEPruu. DJIEKTPOCTAHLMM Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DIIeKTpU3anus Te.
JIBa poza 3JIEKTPUYECKUX 3apsAI0B U B3aUMOJICVCTBUE 3apSKEHHBIX TEIL.
Y CTpONCTBO U AEUCTBUE DIIEKTPOCKOIIA.
DneKTpocTaTudecKas NHIYKIIHS.
3aKOH COXpPaHEHMS IEKTPUUYECKHUX 3apsS0B.
[IpoBOAHUKH U TUDIIEKTPUKH.
MopaennpoBaHUe CUIOBBIX JIUHAN dJIEKTPUUECKOTO MOJIS.
HcTOoYHMKYN NOCTOSHHOTO TOKA.
JIeHcTBUSA DIIEKTPUYECKOTO TOKA.
. DNEKTPUYECKHUI TOK B KUJKOCTH.
. I'a30BbIl paszpsn.
. I3MepeHune cuiibl TOKa aMIEPMETPOM.
. I3MepeHune 37eKTpUUECKOTr0 HAMPS)KEHUS! BOJIbTMETPOM.
. Peoctar u mara3uH cONpOTUBIEHUI.
. B3anmoseiicTBrE MOCTOSHHBIX MAarHUTOB.
. MoaenupoBaHue HEBO3MOKHOCTH Pa3eJe€HUs MOJI0COB MarHUTa.
. MoaenupoBaHrue MarHUTHBIX MOJIEN TOCTOSIHHBIX MAarHUTOB.
. OneIT Dpcrena.
. MarautHoe nojue Toka. JJIeKTPOMarHur.
. JlercTBHE MarHUTHOTO IOJI HA IIPOBOJAHUK C TOKOM.
. DNEeKTPOABUTATENh IOCTOSIHHOTO TOKA.
. UccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHAYKIUU.
. OnbrTel @apajes.
. 3aBUCUMOCTb HaIIPaBJICHUS] UHAYKIIMOHHOT'O TOKA OT YCIOBUM €r0 BO3HUKHOBEHUSI.
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25. DJIEKTpOTreHepaToOp MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomot u onvimeot.

OMNBITHI O HAOJIOICHHUIO JICKTPU3AIIMN TEJl MHIYKIIHEH U TIPH COMMPUKOCHOBEHUH.

UccnenoBanue AeHCTBUS SIIEKTPUUYECKOTO MOJIS HA MTPOBOJHUKHU U TUDJICKTPUKH.

COopka u mpoBepka pabOThI JIEKTPUIECCKOM 1IN MTOCTOSHHOTO TOKA.

N3mepenue u peryimpoBaHUe CUJIbI TOKA.

N3mepenue u peryimpoBaHue HAMPSIKEHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO Yepe3 PE3UCTOpP, OT COMPOTUBIICHUS

pe3UCTOpa U HAMPSKEHUS Ha PEe3UCTOPE.

7. OmpITBI, JAEMOHCTPUPYIOIIHME  3aBHCUMOCTh  DJICKTPUYECKOTO  COMPOTHBIICHHS
MPOBOJHUKA OT €T0 JJIMHBI, IJIOIIA1 MTOIEPEYHOr0 CEUYCHHS U MaTepuaa.

o vk wN e



8. IIpoBepka IpaBuia CI0XECHUs HANPSHKEHUH IIPU M1OCIEI0BATEIBHOM COCAUHEHUH IBYX
PE3UCTOPOB.

9. IIpoBepka mpasuia i CWIbI TOKA IIPU NTApAIJICIBHOM COCAUHEHUN PE3UCTOPOB.

10. Onpenenenue paboThl IEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PESUCTOP.

11. OnpeneneHne MOIHOCTHU IEKTPUYECKOT0 TOKA, BBIIEIIEMON Ha pE3UCTODPE.

12. MccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYLIEr0 4Yepe3 JIAMIIOYKY, OT HaIPsKCHUs
Ha HEH.

13. Onpenenenne KII/ HarpeBatens.

14. MccnenoBanue MarHuTHOIO B3aUMOJEUCTBHS ITIOCTOSSHHBIX MAarHUTOB.

15. I3yyeHne MarHMTHOIO TIOJIA TOCTOSIHHBIX MAarHUTOB TMpPU MX OOBEAMHEHUH W
pa3elIeHNH.

16. MccnenoBanue elCTBUS QJIEKTPUUECKOIO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. ONBITHI, AEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aUMOJIEUCTBUS KaTyIIKA C TOKOM U
MarHuTa OT CUJIbl TOKA U HalIPaBJICHUS TOKA B KaTyLIKE.

18. MI3yueHue nercTBus MarHUTHOTO I10JIS1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3ydeHue padoThl JIEKTPOABUTATEIIS.

20. U3mepenune KIIJL anexTpoaBUraTebHONM yCTAaHOBKH.

21. OOBITBl MO HUCCIEAOBAHUIO SABJICHUS JJIEKTPOMArHUTHOM HMHIYKIMU: HMCCIEI0BaHUE
U3MEHEHUN 3HAYCHUS U HAIIPABJICHUS UHIYKIIMOHHOI'O TOKA.

9 KUIIACC

Pa3znen 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBuwxeHue. MarepuanbHass Touka. CuctemMa orcuéra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBHXKEHHS. PaBHOMEpHOE TIPAMOJIMHENHOE JBHXEHHE. HepaBHOMEpHOE
npsaMoiuHerHoe nBuxkeHue. CpeaHsss U MIHOBEHHAash CKOPOCTh Tella NpPU HEPAaBHOMEPHOM
JIBUKECHHH.

Yckopenue. PaBHOyckopeHHOE TipsiMosinHeitHoe BrkeHne. CBo6oHOe nageHune. OmnbIThI
lNanunes.

PaBHOMepHOE nBIKEHWE IO OKpYKHOCTH. [lepron u wactora obpamenus. Jluneitnas u
yIJIOBasi CKOPOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

ITepBriit 3ak0oH HproroHa. Bropoi 3akoH Herotona. Tperuii 3akoH Herorona. IIpunumn
CyHEPIIO3ULIAU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHUs CKOJBXEHUS, CUjia TPEHUs
MIOKOsI, APYTHE BUIBI TPEHUS.

Cuna TS%eCTH M 3aKOH BCEMHUPHOTO TSTOTEHHS. YCKOpPEHHE CBOOOJHOIO MaJCHUS.
JBwxenne taHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocts u
MEPETPY3KHU.

PaBHOBecue maTepuanbHOM TOUKU. AOCOIIOTHO TBEPAOE Tesio. PaBHOBecue TBEPIOTO Tela
C 3aKPEIUIEHHOM OChIO BpaiieHusi. MomeHT cuiibl. LIeHTp TsixkecTH.



Nmnynsc tena. M3menenue ummynbca. UMmynbC cuibl. 3aKOH COXPAHEHUS] WMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanunueckass paboTa U MOIIHOCTh. PaboTa cuil TsxKeCTH, ynpyroctu, TpeHus. CBsi3b
sHepruu M pabotel. [loTeHIManbHasE 3HEpPrus Teja, MOJHATOrO HAJl MOBEPXHOCTHIO 3E€MIIH.
[loreHunanbHas dSHeprus cxkarod npyxuHbl. Kunernueckas osHeprus. Teopema o
KMHETUYECKOW SHEPTrUU. 3aKOH COXPAHEHUSI MEXaHUUYECKOW SHEPTUH.

Jemoncmpayuu.

1. HaOmronenne MexaHUYECKOTO ABUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHME TyTE€d W TPACKTOPHUM IBHKEHHS OJHOTO M TOTO K€ Tella OTHOCUTEIBHO
pPa3HbBIX TEJI OTCYETA.

N3mepeHne CKOPOCTU U YCKOPEHHUS PSIMOJIMHENHOTO JIBUKEHUS.

HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBUKEHUS.

HaGmonenue nBuKeHUs Tela Mo OKPY>KHOCTH.

HaGmronenne MexaHUueCcKuX SIBIICHHM, TPOUCXOAAIINX B cUCTeMEe oTcuéra « Temexkay

L

pu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHM OTHOCUTEILHO KaOuHeTa (DU3UKH.
3aBUCUMOCTb YCKOPEHHUS TEIa OT MACChI TeJia U JEUCTBYIOIIEH HA HETO CUJIBI.

8. HaOmronenue paBeHCTBA CUJI IPU B3aUMOJCHCTBHUM TEI.

9. M3meHeHue Beca Tefia MPU YCKOPEHHOM JIBUXKCHUMU.

10. [lepenaya ummynbpca npu B3auMOAEHCTBUH TEN.

11. [Ipeo6GpazoBaHus SHEPTUU NIPU B3AUMOJICHCTBUU TEJ.

12. CoxpaHEHHE UMITyJIbCa IIPU HEYIPYTOM B3aUMOJIECHCTBHH.

13. CoxpaHeHHe UMITYJIbca Py a0COIIOTHO YIIPYTOM B3aUMOJCHCTBUU.

14. HaGmoienre peakTMBHOTO JIBHXKEHHUS.

15. CoxpaHeHHE MEXaHWYECKOM YHEPTUU IIPU CBOOOTHOM TaJICHUH.

16. CoxpaHEHHE MEXAHUYECKOM SHEPTUU IIPU ABUKEHUHU TEJIa MO ACHCTBUEM MPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1. KoHcTpynpoBaHue TpakTa O pa3roHa W JAJbHEWIIEr0o pPaBHOMEPHOIO JBHXKEHUS
[IapHUKa WU TEIEXKKU.

2. OmpeneneHne cpeaHed CKOPOCTU CKOJBXKEHUS OpycKa WM JBWKCHUS IIapuKa I10
HAKJIOHHOM IUIOCKOCTH.

3. OnpeneneHne yCKOpEHUsI Teja MPU PABHOYCKOPEHHOM [IBHXKEHHHM IO HAKJIOHHOW
IJTIOCKOCTH.

4. VccmenoBaHue 3aBUCHMOCTH ITYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBUKEHUU 0€3
HA4YaJIbHOW CKOPOCTH.

5. IlpoBepka ruMoOTE3bl: €CAU MPU PABHOYCKOPEHHOM [IBH)KEHUU 0€3 HaudalbHOU
CKOPOCTH MYTH OTHOCATCS KakK pAJ HEYETHBIX YHUCEI, TO COOTBETCTBYIOLIUE
MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HccrmenoBanne 3aBUCUMOCTHA CHJIbI TPEHHUS CKOJBXEHHUS OT CHUJIbl HOPMAaJIbHOTO
JTABIICHUSI.

7. Omnpenenenne kKo3pPUIUEHTA TPEHUS CKOTBKEHUSI.



8.
9.

Onpenenenue KECTKOCTU NMPYKUHBI.
Onpenenenue paOOThl CUJIBI TPEHUS NPU PABHOMEPHOM JBMIKEHHUM Tejla IO
TOPU30HTAILHOM ITOBEPXHOCTH.

10. OnpeneneHue padOThl CHIIBI YIOPYTOCTH MpHU TOABEME Tpy3a € HCHOJIH30BAHUEM

HCTIOABHXKXHOI'O U ITIOABHXXHOI'O OJIOKOB.

11. I3ydeHue 3aKoHa COXpaHEHUS YIHEPTUH.

Pasznen 9. Mexanun4yeckue KoJ1e0aHUs U BOJIHBI.
KonebarensHoe npuxkeHue. OCHOBHbIE XapaKTEPUCTHKU KOJ€OaHU: MEPUOJ, YacToTa,
aMIUIMTya. MareMaTH4ecKud W IPYKUHHBIM MasTHUKU. [IpeBpainenue sHepruu Ipu

K0JICOATEIIbHOM JIBHKCHHUM.

3aryxatomue kojebanus. BeinyxaeHubsle koneOanus. Pezonanc. MexaHnueckrue BOJIHBI.
CgoiicTBa MexaHH4eCKUX BOJIH. [IpoonbHbBIC U TTOTIEpEeUHbIe BOJHBI. JIJIiHA BOJHBI U CKOPOCTh
€€ pacnpocTpaHeHusa. MexaHnuecKne BOJHBI B TBEPAOM TeJE, CEMCMUYECKHUE BOJIHBI.

3ByK. [ poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. UHPpa3Byk u yabTpa3ByK.

Jemoncmpayuu.

1
2
3
4.
5
6

Habmonenue konebanuii TeN Mo JEHCTBHEM CHITBI TSKECTH U CHITBI YIIPYTOCTH.
HaGmronenne konebanuii rpy3a Ha HUTH U Ha TPy KHUHE.

Habmonenne BBIHYKIEHHBIX KOJICOaHH U Pe30HAHCA.

PacnpocTpanenue npooabHBIX U MIONEPEYHbIX BOJH (Ha MOJIEIIH).

HaO:ronenue 3aBHCUMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKycTUYeCKH pe30HaHC.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

7.

OmnpeneneHne 4YacTOThI U MTEPHOJIa KOJICOaHUH MaTEMaTHIECKOTO MasiTHUKA.
OmnpeneneHre 4YacTOThI U ITEPUOJIa KOJICOaHUH PYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TEpHOJa KOJIeOAHHWM TOJBEIICHHOTO K HUTH Ipy3a OT
JUTHHBI HUTH.

HccnenoBanue 3aBUCUMOCTH IEepUoAa KoJIeOAaHUH NMPYKHHHOTO MasTHHUKAa OT MacChl
rpysa.

[IpoBepka HE3aBUCHMOCTH TIEpPHOJIa KOJCOaHUU Tpy3a, IMOJBCIICHHOTO K HHUTH, OT
Macchbl Ipy3a.

OmbITEI, JIEMOHCTPUPYIONIME 3aBHCHUMOCTh IIepuoAa KojeOaHUW MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a M KECTKOCTH MPYKUHBI.

N3mepenune yckopeHust CBOOOIHOTO ITaICHHUS.

Pazznen 10. Di1eKkTpOMarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.
DNEKTPOMArHUTHOE TMOJie. DJIEKTPOMArHUTHbIE BOJIHBI. (CBONCTBA 3JIEKTPOMArHUTHBIX
BojH. lllkama »HEKTPOMArHWUTHBIX BOJH. VICIONB30BaHHME JSJIEKTPOMAarHUTHBIX BOJH JJIS

COTOBOM CBSI3H.
DJIeKTpOMaruuTHas npupojia ceera. CKopocTh cBeTa. BOTHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1.

CBoliCcTBa PIEKTPOMATHUTHBIX BOJIH.



2.

BoiHOBEIE CBOMICTBA CBETA.

Jlabopamopnuie padomot u onvimot.

1.

N3yyeHue cBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH € MOMOIIBIO MOOMIIBHOTO Tele(oHAa.

Pazngea 11. CBeroBble sIBJICHHS.

JlyueBas mopmenb cBera. Mctounuku csera. IIpsMosimHEWHOE pacnpOCTPAHEHHUE CBETA.
3atmenus Connua u JIyHel. OtpaxkeHue ceta. Ilnockoe 3epkano. 3aKOH OTPaKEHHsI CBETA.

IIpenomiienue cBeta. 3aKoH npenomieHus cBeta. [IoaHOe BHyTpEHHEE OTpaKEHHE CBETA.
Hcnonp30BaHue MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJIAX.

JIunza. Xon nydet B nuH3e. OnrTuyeckas cuctema Qoroamnmnapara, MHUKPOCKONa U
Teneckona. ['na3 kak ontuyeckas cucreMa. bam3opykocTs U JaabHO30PKOCTb.

Paznoxenune Oenoro ceera B crekrp. OnbiTel HbtoToHa. CroxeHue CHeKTpaibHBIX

uBeToB. Jlucnepcus cBera.
Jemoncmpayuu.

L 00 N Gk wWwN e

[IpssmMonHEHHOE pacpOCTpaHEHHUE CBETA.

OtpaxeHue cBera.

[Tomyuenue n300pa>keHU B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBeTa.

OnrTuueckuii CBETOBO/I.

Xon mydelt B coOuparomieu JuH3e.

XoJ Jiyueu B pacCEHUBarOIIEH JIUH3E.

[Tomyuenne n300pa’keHUH C TOMOIIIBIO JTUH3.

[Tpunnun necTBus goTtoarnmapara, MUKPOCKOIIA U TE€JIECKOIIA.

10. Monenb riasa.

11. Paznoxxenue 6emoro cBeTa B CIEKTP.

12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX IIBETOB.
Jlabopamopnuie pabomot u onvimot.

1.
2.

N o v s

HccnenoBanue 3aBUCUMOCTH yIJIa OTPAXKEHUSI CBETOBOTO Jiy4a OT yrJja MajJcHus.
N3ydeHne xapaKTepUCTHK H300paKCHHS TIPeAMETA B IJIOCKOM 3epKaJe.

HccnenoBanne 3aBUCUMOCTH yIJjla MPEJIOMIICHUS] CBETOBOTO Jiyya OT yrIJia MaJIeHHus Ha
TPAHULE «BO3TYX—CTEKIIOM.

[Tomyuenne n300pa’keHHI C TTOMOIIBIO COOUPAIOIEH JTUH3HI.

Omnpenenenue GOKyCHOTO pacCTOSHUS U ONTHYECKOW CHITBI COOMPAOIIEH JTNH3HI.
OMnBITHI O Pa3IOKEHUIO OEJIOr0 CBETAa B CIIEKTP.

OneITEl IO BOCHPHATHIO IBETa MPEIMETOB MPU WX HAOIIONCHWHM Yepe3 IIBETOBBIC

bUIBTPHI.

Pa3gea 12. KBaHnToBbI€ SIBJICHHS.
Omneitel Pe3epdopaa u nmnanerapuas mojiens atoma. Monens atoma bopa. Ucnyckanue u

norjoneHue ceera aroMoM. KBanTel. JInHeW4yaThie CIEKTPHI.



PannoaktuBHOCTh. Anbda-, Oera- u ramma-uznydeHus. CTpoeHHUE aTOMHOIO sjpa.
Hyxnonnas Monens aromuoro sapa. M3oromsl. PagmoaktuBHbIE TipeBpaiueHus. llepuon
IIOJIypacIiajgia aTOMHBIX SIAED.

SAnepnble peakuyy. 3aKOHBI COXPAHEHUS 3apsIOBOTO U MAaCCOBOI'O YUCEN. DHEPTHUS CBSI3H
aTOMHBIX saep. CBs3b Macchl M 3HEpruu. Peakuum cuHTe3a u aeneHus sanep. VcTouHuku
sHepruu ConHIa U 3BE3I.

SnepHas sHepreTuka. JlencTBus paiMOAKTUBHBIX U3JIyUYEHUN HA )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

1. CHeKTphl U3JIYUYECHUS U MOTIOIICHUS.

2. CnexkTpbl pa3IMYHBIX Ta30B.

3. CnekTtp Bogopoaa.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTumka HOHU3UPYIOUIUX U3ITYyUEHUH.

6. Peructpaius uznydeHusi IpUpPOAHBIX MUHEPAJIOB U TIPOIYKTOB.

Jlabopamopnuie padbomot u onvimot.

1. HaGmroneHue CriOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITYUYEHUSI.

2. HccrnenoBaHue TPEKOB: M3MEPEHUE SHEPrUU YACTULIBI MO0 TOPMO3HOMY IIyTH (IO

dotorpadusim).

3. MBmepenue paguoakTUBHOTO (PoHa.

IToBTOPUTEIHLHO-00001IAO I MOTYJIb.

[ToBTOpUTENBHO--0000IIAIONIMI  MOIYJb MNpeAHa3HAYeH MJisi CUCTeMaTH3allud |
000011IeHUsT TPEIMETHOTO COJEPKaHUA M OIbITa JEATENIBHOCTH, MPUOOPETEHHOTO TPH
U3YYEHHH BCETro Kypca (PU3MKH, a TakKe ISl MOJATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY
dK3aMEHY 10 (U3UKE I O0YJAFOITUXCS, BRIOPABIITUX 3TOT YUCOHBIM MPEIMET.

I[Ipy w3ydyeHUHM [aHHOTO MOJAYJS PEaJu3ylTCs M CUCTEMATU3UPYIOTCS  BUBI
NESTEIBbHOCTH, Ha OCHOBE KOTOPBIX OOECHedYMBaeTCs JOCTIIKEHHE TPEIMETHBIX |
METaNpeIMETHBIX TJIAHUPYEMBIX PE3yNbTaTOB 00y4deHUs, (OPMHUPYETCS €CTECTBEHHOHAYYHAs
IPAMOTHOCTh. OCBOCHHME HAaYYHbIX METOJOB HCCIIEIOBAHUS SIBICHUM MPUPOJIBI M TEXHUKH,
OBJIaJICHUE YMEHUSMH OOBSACHATh (U3MUECKHE SBIICHUSA, TPUMEHSS IOJIyYCHHbIE 3HAHUS,
pelarh 3a/1a4u, B TOM YUCIIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IprHIMIIHANBHO NESATEIBHOCTHBIN XapaKTep TAaHHOTO pa3jielia peaaus3yercs 3a CYET TOro,
9T0 00ydYaromnrecs BIMOMHSAIOT 3aJaHusl, B KOTOPBIX UM IpeIaracTcs:

Ha OCHOBE TIOJyUYEHHBIX 3HAHUW Pacro3HABATh U HAYYHO OOBSICHATH (PU3NUYECKUE SBICHUS
B OKPYXaroIleH MPUPOJIE U MOBCECIHEBHOM KU3HMU;

MCITIOJIb30BaTh HAYYHBIE METO/ABI MCCIEAOBAaHUS (PU3NYECKUX SBICHUN, B TOM YUCIE JUIS
MPOBEPKU TUIIOTE3 U MOJYYEHUS] TEOPETUUECKNX BBIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBHI HAmOOJEe BaXXHBIX TOCTHKCHHA COBPEMEHHBIX TEXHOJIOTHH,
Hanpumep, MPAKTHUYECKOTO HCIOJAb30BAHUSA PA3JIMYHBIX HCTOYHMKOB JHEPIMM HAa OCHOBE
3aKOHA MPEBPAILCHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SJHEPTUMU.



IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMS ITPOT'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenune ¢usukun Ha ypOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs HAMpaBICHO HAa

JOCTH)KEHUE JTUYHOCTHBIX, METANPEIMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

B pesynbrare wusydenus ¢GU3MKKM HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUsl Yy
oOyyaroierocst 0ynyT chopMUpOBaHbI CIAEAYIONIUE TUYHOCTHBIC PE3YyJIbTAaThl B YACTHU:

e 1) MIATPHMOTHYECKOr0 BOCIIMTAHUA:

e — NIPOSIBJIEHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (hr3mdeckoi
HaYyKW;

e — IIEHHOCTHOE OTHOIIICHHUE K JOCTH)KCHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

e 2) rpa’kKIaHCKOI0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e — FOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJIEHUU OOIIECTBEHHO 3HAYMMBIX U dTUYECKUX
po0JIeM, CBSI3aHHBIX C TPAKTUUECKUM MPUMEHEHUEM JIOCTUKEHUN (PU3UKY;

e — OCO3HaHHE BAXKHOCTH MOPAIbHO--3TUYECKUX MPUHILIUIIOB B JIEATEILHOCTH YUEHOTO;

e 3)3CTeTHYECKOr0 BOCIIMTAHUS:

e — BOCIPHUATHE ACTETUUYECKUX KaueCTB (PU3NUYECKOW HAYKH: €€ TapMOHUYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

e — OCO3HAHUE IIEHHOCTH (U3MYECKOW HAYKH KAaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUpA,
OCHOBBI Pa3BUTHUS TEXHOJOTUM, BaKHEHIIIEH COCTABIIAIONIEH KYIbTYpHI;

e — pa3BUTHE HAYYHOMU JII0OO03HATETFHOCTH, MHTEPECA K UCCIIEI0BATEIHCKON AEATEIbHOCTH;

e 5) popmupoBanusi KyJbTYPbI 310POBbSI M1 IMOLMOHAJIBHOT0 0JIATONOJIYYHSI:

e — OCO3HaHUE IIEHHOCTH 0€30macHOro o0pa3a >KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpPE, BaXKHOCTH TMpaBWJI 0OE30MacHOrO TMOBEJACHHMS Ha TpaHCIOpTe, Ha Joporax, C
AIEKTPUUECKUM U TETJIOBBIM 000PY0BAHUEM B JJOMAIITHUX YCIOBUSIX;

e — c(hOpMHUPOBAHHOCTh HaBBIKa peICKCUH, IPU3HAHKE CBOETO IpaBa Ha OMMOKY U TaKOTO
e MpaBa y APyroro 4ejioBeKa;

e 6) TPyZ0BOI0 BOCIIMTAHMS:

e — aKTHBHOE€ y4acTHE€ B PEIICHHUH MPAKTUUYECKHUX 3a71a4 (B paMKax CeMbH, 00pa30BaTEIbHON
OpraHu3aluu, Tropoja, Kpas) TEXHOJOTMYECKOW U COUMAIbHOM HaIlpaBJIC€HHOCTH,
TpeOYIONUX B TOM YUCIIE U (PU3NIECKUX 3HAHUN;

e — MHTEPEC K MPAKTUIECKOMY M3YUYCHUIO TPOo(deccHii, CBI3aHHBIX C (DU3UKOMH;

e 7)3KO0JOrHYE€CKOr0 BOCIIUTAHUA:

e — OpHCHTAIMs Ha TpUMEHEHHEe (U3MUECKUX 3HAHUN /I pemieHus 3agad B o0JacTu
OKpY’Karouen cpejpl, MIIaHUPOBAHUS MOCTYNKOB M OIEHKH MX BO3MOXXHBIX IMOCJEIACTBUM
JUJT OKPYKAIOIIEH Cpelibl;

e — OCO3HAHHUE II100ATBHOIO XapaKTepa SKOJOIrMYECKUX MPOOJIEM U MyTEH UX PEIICHUS;

e §8) ajanTanum K M3MEHSIOIMUMCS YCJIOBUAM CONMAIbBHOI U MPUPOJAHOM Cpebl:



— MOTPeOHOCTh BO B3aUMOJCHCTBUM TMPHU BBIIOJIHEHUH MCCIECJOBAaHUN M TMPOEKTOB
(u3nUecKoi HaNpPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JAPYTHX;

— MOBBILIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO AESTENbHOCTD;

— NOTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHWUN, B TOM uucie (POPMYIUPOBATH HUJEH,
MOHSATHS, TUIIOTE3bI O (PUINYECKUX O0BEKTAX U SBICHUSX;

— OCO3HaHUE JAePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00acT pU3UKH;

— IJIAaHUPOBAHUE CBOETO Pa3BUTHS B NPUOOPETEHUH HOBBIX (PU3MYECKUX 3HAHUIA;

— CTpEeMJICHHE aHaJIU3UpOBaThb M BBISBISTH B3aMMOCBSI3U MPUPOJbI, OOIIECTBA U
HSKOHOMMKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (QU3HUECKUX 3HAHUI;

— OILIGHKa CBOUX JEUCTBUI C y4Y€TOM BIMSHHUS HAa OKPYKAIOIIYIO CPeay, BO3MOXKHBIX
rJ1I00aJIbHBIX MOCIEICTBUH.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHHMs mporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIEro

oOpazoBanus y oOy4aromnierocst OyayT copMHpoBaHbl MeTampeaMeTHbIE Pe3yJbTaThl,
BKJTFOYAIOIIAE II03HABATCIIbHBIC YHUBEpPCAJIbHBbIC YYCOHBIC JCHCTBUSA, KOMMYHHUKATHBHBIC
YHUBEPCAJIbHBIC YUEOHBIC JICHCTBUS, PETYJISATUBHBIC YHUBEPCATbHbIC YUCOHBIC JCHCTBUA.

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Yy4eOHbIE JeiicTBUS

Ba3oBble JJornuecKkue 1eicTBUA:

e BBISBISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SIBICHUN);

e yCTaHaBIMBATh CYIICCTBEHHBIN MPU3HAK KIACCHU(PUKAIIUN, OCHOBAHUS JIJIsi 00OOIICHHS
Y CpaBHEHUS;

e BBIABIISITH 3aKOHOMEPHOCTH W NMPOTHUBOPEUHUS B pacCMaTpUBaeMbIX (pakTax, JaHHBIX H
HaOJIOJICHHSIX, OTHOCSIIUXCS K (PU3UUICCKUM SIBJICHHSIM;

e BBIABISITH NMPUYUHHO--CJICICTBEHHBIC CBSI3U TIPU U3YyYCHUW (PUINICCKUX SIBICHUN |
MPOLIECCOB, JIeNaTh BBIBOJALI C HCIOJIB30BAHUEM JEAYKTHBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUCHUM, BEIIBUTATH TUIIOTE3bI O B3aUMOCBS3SIX (PU3NUECKUX BEITUYHH;

e CaMOCTOSITENIBHO BBIOMpATh CHOCOO pemieHus Yy4deOHOW (u3myeckoil 3amayu
(cpaBHeHHE HECKOJIBKMX BapHaHTOB pEIICHHS, BBHIOOp Hanboiee MOIXOSAIIETO C
Y4IETOM CaMOCTOSTEIBHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejabckue 1eCTBHUA.

e HCIIOJB30BaTh BOIIPOCHI KAK HUCCIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHUS;

e TPOBOAUTH IO CAMOCTOSITEIbBHO COCTaBICHHOMY IUIAHY ONBIT, HECIIOKHBIN
du3nUecKuil SKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeI0OBaHNEe (DU3UIECKOTO SIBICHMUS;

e OILICHUBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh MH(GOPMAIMIO, MOJYYCHHYIO B XOJ€
WCCIIEIOBAHUS WU SKCIIEPUMEHTA;



CaMOCTOSITEIbHO  (popMynupoBaTh O0OOIIEHUS ¥  BBIBOJALI IO  pe3yJbTaTam
MPOBEIEHHOTO HAOIIOACHMSI, OIIbITA, UCCIEOBAHUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlajbHEIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, a TAKKE
BBIJIBUTATh MPEJIOI0KEHUS 00 UX PA3BUTUU B HOBBIX YCJIOBHUSIX M KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

MPUMEHATh Pa3JIMYHbIE METOJIbl, MHCTPYMEHTbI M 3alpoChl MPHU IMOUCKE M OTOOpe
MH(pOpMAIMU WK JAHHBIX C YYETOM IPETIOKEHHON yueOHOM pu3nueckoi 3a1auu;
aHANIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(POPMALUIO PA3IUYHBIX
BUJIOB U (JOPM TIPEICTABIICHHUS,

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMANBHYIO (OpMy MpeicTaBieHHs HUHPOPMALMUU U
WUIIOCTPUPOBATh peILIaeMble 3aJayd HECJI0XHBIMU CXEMaMM, AuarpaMMaMH, WHOU
rpaduKoi U UX KOMOMHAITUSIMH.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

B X0Jic OOCYXJCHHUS y4eOHOTro Marepuaia, pe3yJbTaTOB J1a0OpaTOpHBIX padboOT H
IIPOEKTOB 33J1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXTaeMOW TEMbI U BBICKa3bIBaTh HJICH,
HaIlCJICHHBIC HA PEIICHUE 3a/1a4d U TOJIJICp’KaHne OJ1arokenaTeIbHOCTH OOIICHHUS,
COIMOCTAaBJISATh CBOM CYXKICHHUS C CYXJCHUSAMH JIPYTUX YYAaCTHUKOB JIHMAJIOra,
0oOHapy>KMBaTh Pa3IMUUC U CXOJACTBO IMO3UIIHIA;

BBIPaYKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MMCBMEHHBIX TCKCTaX;

NyOJIMYHO  TPEJCTaBIATh  PE3YydbTaThl  BBINOJHEHHOTO  (DM3MYECKOTO  OIbITa
(9KCIIEpUMEHTA, HUCCIICIOBAHMS, TIPOCKTA);

NOHMMAaTh W HCIIOJIb30BaTh NMPEHMYIIECTBA KOMAHIHOW W HWHIWBHIYAJIbHOW PaOOTHI
IIPH PEIICHUN KOHKPETHOU (DH3UYECKOM TPOOIIEMBI;

NPUHUMATh €M COBMECTHOM JCATCIBHOCTH, OPraHW30BBIBATH JACHCTBUS 10 €€
JOCTIKECHHUIO: PaclpeliesaTh POJIH, 00CYKJIaTh MPOIECChl U Pe3yIbTaThl COBMECTHOM
paboThI, 000011aTh MHEHUST HECKOJIBKUX JTFOJICH;

BBITNIOJHATHh CBOKO YacTh Pa0OOTHI, JIOCTHUIas KayeCTBEHHOTO pPe3yJbTaTa IO CBOEMY
HaIIPaBJICHUIO U KOOPJAUHUPYS CBOU JACHCTBHS C APYTUMHU WieHAMU KOMaH/IbI;
OIICHUBAaTh KA4eCTBO CBOEr0 BKJIaga B OOMMA MPOAYKT IO KPHUTEPHUSIM,
CaMOCTOSITEILHO C(HOPMYJIIMPOBAHHBIM YUYaCTHUKAMH B3aMMOJICHCTBHUS.

PeryasiTuBHbIe YHUBepPCcAJIbHbIE y4eOHbIE 1eHCTBHS

Camoopranusanus:

BBISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYAIUSAX, TPEOYIONIUX JJIST pEIICHUS
bu3nUecKnX 3HAHUA;

OpHUEHTUPOBATHCS B PA3MYHBIX MOAXOMAX TPHHATHS PpeUIeHUN (MHIAUBUIYAIHHOE,
MPUHATHE PEUICHUS B TPYIIE, TPUHITHE PEIICHUN TPYITION);



CaMOCTOSITEJIbHO COCTAaBISATh QJITOPUTM pelieHus (PU3UYECKON 3aJaud WIM TUIaHa
UCCJENIOBAHNUS C YYETOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh MpeajiaraeMble BApHUaHThI PEIICHUT;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh A/ICKBATHYIO OLICHKY CUTYallH U MpeJiaraTh IaH €€ U3MEHEHNS;

OOBSACHATh NPUYUHBI JIOCTHXKEHHS (HEJOCTHXKEHUsI) pe3yJbTaTOB EATEIbHOCTH,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCUThH KOPPEKTUBBI B JIE€ATEIHHOCTh (B TOM UYHKCJIE B XOJ BBINOJIHEHHS (PU3NUYECKOTO
UCCJIEIOBaHUs WJIM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENILCTB, W3MEHUBIIUXCS
CUTYallUi, YCTAaHOBJICHHBIX OIIMOOK, BOSHUKILUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIU U YCIOBUSIM;

CTaBUTh €051 HA MECTO APYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCUM Ha HAYYHYIO
TEMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYroro;

npu3HaBaTh CBOE MpaBO Ha OMIMOKY NpHU peuieHuu (U3MYECKUX 3a7ady WIAd B
YTBEPKACHUSAX HA HAYYHBIE TEMBI M TAKOE KE NIPABO JAPYTOro.

NPEAMETHBIE PE3YJIBTATHI

K koHiy oOyuenusi B 7 kjiacce mpeIMETHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxaTh COPMHUPOBAHHOCTH Yy 00YHAIOITUXCSI YMEHUA:

UCIIONIb30BaTh TMOHATHSA: (U3MYECKME M XUMHYECKHE SBIICHUSA, HAONIOICHHE,
HKCIIEPUMEHT, MOJEJIb, TUIOTE3a, €IUHUIBI (U3MUECKUX BEJIUYUH, aTOM, MOJIEKYJa,
arperaTHble COCTOSIHUSI BellecTBa (TBEPIOE, KUIKOE, Tra3000pa3HOE), MEXaHUUECKOe
INBWKEHHE  (paBHOMEPHOE, HEPAaBHOMEpPHOE,  MPSMOJMHEWHOE),  TpaeKTopus,
paBHOACHCTBYIOImAs cuna, naeopmanusa (ymnpyras, IUIacTHYEcKas), HEBECOMOCTh,
COOOIIAOIINECS COCYIBI;

pasznuyarh siBieHus (auddy3us, TEIIOBOE BUKEHNE YaCTUIl BEIIECTBA, PABHOMEPHOE
JNBH)KECHUE, HEPAaBHOMEPHOE IBH)KCHUE, MHEPLMSA, B3aUMOJECUCTBHUE TEJI, PABHOBECHE
TBEPABIX TEJI C 3aKPEIUVIEHHOW OCBhI BpALlCHHS, Ieperada JNaBJICHUS TBEPIBIMU
TEJaMHU, )XKUIKOCTSAMH U razaMu, aTMOc(hepHOe JaBJICHNE, IJIABAHUE TEJl, IPEBPAIICHHUS
MEXaHUYECKOM PHEPTUH) [0 ONMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIMHX JaHHOE (PU3NYECKOE SBICHNUE;

pacno3HaBaTh MPOSBICHNE U3YYCHHBIX (PU3MUECKHUX SBJICHUI B OKPYKAIOIIEM MHpE, B
TOM 4ucjie (PU3NUECKUe SIBICHUS B MPUPOJE: MPUMEPHI ABUKEHUS C Pa3IUYHBIMU
CKOPOCTAMHU B KMBOW M HEXWBOW NPUPOAE, ACHUCTBUE CHWIIBI TPEHHUS B MPUPOJEC U
TEXHHUKE, BIUSHUE aTMOC(EpHOTO MaBIeHHWsS HA >KMBOW OpraHu3M, IUTABaHUE PHIO,
phluard B Tej€ 4YeoBEKa, MPHU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3ajladyy B YUeOHYIO,
BBIJICJISITh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKU) (DU3NUYECKUX SIBJICHU;



OMUCHIBATh U3YUYEHHBIE CBOMCTBA TeN U (QU3UYECKUE SBJICHUS, UCTIONB3YS (DU3NUECKUE
BEIUYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMS, MyThb, CKOPOCTb, CPEIHS
CKOpPOCTb, CHJIa YIPYTOCTH, CHJA TS)KECTH, BEC Te€la, CWIA TPEHUS, IABICHUE
(TBEpIoro Tema, JKMIAKOCTH, Tas3a), BBITAJKHUBAIOUIAs CUJIa, MEXaHWYEecKas pabora,
MOIITHOCTh, IIJIEYO CHJIbI, MOMEHT CWIbl, KO3(}(UIMEHT TO0JIE3HOTO JEUCTBUSA
MEXaHW3MOB, KHHETUYECKAass M TMOTEHIMAJbHAsl SHEPrus), MPU OMUCAHUM TPABUIBLHO
TPaKTOBaTh (PU3NUYECKUI CMBICI UCTIOIb3yEMBbIX BEIMYUH, UX 0003HAYEHUS U €TUHUIIBI
(u3NUecKUX BEJIMYMH, HAaXOAUTh (OPMYJIbL, CBS3BIBAIOIINE JAHHYIO (U3HMUYECKYIO
BEJIMYMHY C JIPYTMMH BEIUYUHAMH, CTPOUTh T'padUKU H3YyUYCHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BETUYNH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBJICHHUS W MPOLECCHl, HCIOJb3YS
npaBujia CJIOXEHUsI cuil (BIOJIb OAHOW mpsMoif), 3akoH ['yka, 3axon Ilackans, 3axkoH
Apxumena, MpaBUJIO paBHOBECHs pbiuara (OJ0Ka), «30J0TO€ MPABUIIO» MEXAHUKH,
3aKOH COXPaHEHUSl MEXaHMYECKOM »JHEpPruM, INpU OTOM JaBaTh CIIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aITUCHIBATH €I0 MAaTEMATUYECKOE BHIPAKEHUE;

OOBSICHATh (PU3MUECKHE SIBICHUS, MPOIECCHl W CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyalluid MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISABIATh MPUYUMHHO-
-CJICICTBEHHBIEC CBS3U, CTPOUTH 00BSICHEHNE U3 1—2 JIOTMYECKUX IIaroB ¢ ONnopout Ha 1—
2 WU3yYEHHBIX CBOMCTBAa (PU3MYECKUX ABJICHUM, (PUINYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemiatb pacuéTHble 3aJadyd B 1—2 ACHCTBHUS, MCHOJIB3YyS 3aKOHBI U (OPMYIIBI,
CBS3BIBAIONINE (PU3MYECKHME BEJIMYMHBI: HAa OCHOBE aHaju3a YCIOBHUS 3aJadd
3aMMChIBaTh KPATKOE YCIIOBUE, TMOJACTABIATH (PU3MYECKHE BETUYHHBI B (HOPMYIBI H
NPOBOAUTH PACUEThI, HAXOAWTHh CIPABOYHBIC IaHHBIC, HEOOXOAMMBIC IJISi PEIICHHUS
3a/iay, OLIEHUBATh PEATUCTUYHOCTD MOIYYEHHON (PU3NYECKON BETUUHHBL;
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOKHO pEHIUTh MpPU TOMOIIU (U3UIECKUX
METOJOB, B OIMCAaHHM HCCIIEIOBAHUS BBIACISATh IPOBEPAEMOE MPEANOIOKEHUE
(rumore3y), pasznuyaTh W HUHTEPHPETHUPOBATh IMOJYYEHHBIH pe3ysbTaT, HAXOAUTh
OIIMOKH B XOJI€ OMBITA, JIEIaTh BHIBOJBI I10 €r0 PE3yJIbTaTaM;

MIPOBOJUTE OMBITHI M0 HAOMIOACHUIO (PU3NYECKUX SBICHUN WU (PU3NUECKUX CBOWCTB
Ten: (GOpMyIHpPOBATH MPOBEPSIEMBIC MPEANONOKEHHs, COOMpaTh YCTAHOBKY U3
MIPEIIIOKEHHOTO 000PYI0BaHUS, 3aITUCHIBATH X0/ ONBITa U (DOPMYITUPOBATH BBIBOBL;
BBITIOJIHATH MPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MacChl Teaa, 00bEMa, CUITbI U
TEMIIEPATypPhl C UCIOJIb30BAHUEM AHAJIOTOBBIX M ITU(MPOBBIX MPUOOPOB, 3aAMHCHIBATH
MMOKa3aHus MPHOOPOB ¢ yUETOM 3aJaHHON aOCOIFOTHOM MOTPENTHOCTH U3MEPCHUI;
MIPOBOJUTH MCCIIECIOBAHUE 3aBUCUMOCTH OJIHOW (DM3MUECKOW BEIWYUHBI OT JIPYroil C
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHUM (3aBUCUMOCTH IYTH PABHOMEPHO JBUKYILETOCS
TeJIa OT BPEMEHU JABWKCHUS Tela, CHIbl TPEHUSI CKOJBXKEHHS OT Beca Tejla, KauecTBa
00pabOTKH TMOBEPXHOCTEH TEA M HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOIIaJAu



COMPUKOCHOBEHHUSI T€JI, CUJIbI YIPYTOCTH OT YAJMHEHUS TPYKUHBI, BHITAIKUBAIOIICH
CWIbl OT OO0BEMA MOTPY)KEHHOM 4YacTH Tela M OT IUJIOTHOCTH KUAKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTU Tejia, OT TJIyOMHBI, Ha KOTOPYIO IMOTPY>KEHO TEeIo,
YCJIOBUHM TUIaBaHUS TeJ, YCIOBUM paBHOBECUsI pbluara u OJIOKOB), y4acTBOBaTb B
IJITAHUPOBAHUM y4YeOHOTO UCCJIEAOBaHHUSA, COOUpaTh YCTAHOBKY U  BBITMOJHSTH
M3MEPEHUs, CIeays MPEJIOKEHHOMY IIaHy, (DMKCUPOBATh PE3yJIbTaThl MOJYYEHHOU
3aBUCUMOCTA (PU3MUECKUX BEJIUYMH B BHJI€ MPEIJIOKEHHBIX Tabiull U rpaduKoB,
JI€TIaTh BBIBOJbI IO PE3YJIbTaTaM UCCIIEAOBAHMUS;

MPOBOJIUTh KOCBEHHBIC HW3MEPEHUsS (PU3MUECKUX BEIUYUH (TUIOTHOCTh BEIIECTBA
KUJKOCTH M TBEPAOrO TEJla, CUJIa TPEHUS CKOJBXKEHMS, JaBICHHE BO3/yXa,
BBITAJIKUBAIOIIAS CUJIAa, JCUCTBYIOIIAs HAa MOTPYKEHHOE B IKUIKOCTh TEJNO,
KO3 PUIIMEHT TIOJIE3HOTO JEUCTBUSL MPOCTHIX MEXaHWU3MOB), CJENys MPEJIOKEHHOU
WHCTPYKIIUU: TIPU BBIMIOJTHEHUH U3MEPEHUN COOUPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYHUCIISITH 3HAUCHUE UICKOMOW BEJIMUMHBI,

coONoaTh TMpaBuja TEXHUKH Oe3omacHOCTH mpu pabore ¢ JabopaTOpHBIM
o0opy10BaHUEM;

yKa3blBaTh NPUHIUIBI JCHCTBUS MNPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETpP, COOOIIAIONINECS] COCY/IbI, OApOMETp, phlYyar, MOJABMXHBIN U
HETOJIBW)KHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTepu30BaTh MPHUHIMUIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOWCTB C ONOPOM Ha WX ONHUCAHUA (B TOM YHCIIE: MOAUIMIHHUKH, YCTPOHCTBO
BOAONPOBOJA, TUIPABINYECKUI Ipecc, MAaHOMETP, BBICOTOMEp, IMOPIIHEBOW HACOC,
apeoMeTp), UCIOJIb3yd 3HAHMS O CBOMCTBaX (U3MUECKHUX SIBICHUH M HEOOXOAMMBIE
¢duznueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOIUTH TpUMEpHl (HAXOAUTh HMHPOPMAIMIO O TMpUMEpax) MPaAKTUUYECKOrO
UCIIONIb30BaHMUs (DU3MYECKUX 3HAHWW B TIOBCEIHEBHOW >KM3HHM JJIA OOCECIICUECHUS
0e301acHOCTH TIpU  OOpallieHud C NpuOOpaMH U TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHHUS 3J0pPOBbS H COONIOJEHUS HOPM OSKOJOTUYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITh OTOOp HMCTOYHMKOB uH(oOpMmanuu B VHTepHETE B COOTBETCTBUU C
3a/IaHHBIM TTOKMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIIUXCS 3HAHUW U MYTEM CpPaBHEHHS
Pa3TUYHBIX UCTOYHUKOB BBIIEISATH HHPOPMAIINIO, KOTOPAs SBISETCS MPOTUBOPEYNBOM
WJIM MOXKET OBITh HEJJOCTOBEPHOI;

WCIIOJIb30BaTh MPU BHITIOJTHEHUU YUYE€OHBIX 3aJaHUN HAyYHO--TIONYJISIPHYIO JIUTEPATYPy
¢u3nueckoro cofep)kaHus, CHPAaBOYHBIE MaTepHasbl, pecypchl cetn HHTEpHeT,
BIAJCTh NpUEMAMH KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHus uWHoOpmanuu u3
OJHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
HMCTOYHUKOB MHGOpPMALMU (PU3NUECKOTO COAEpKaHUs, B TOM 4HUCie MyOJUYHO AeNaTh



KpaTKHUE COOOIIEHUS O pe3yibTaTax IPOEKTOB MM YUEOHBIX UCCIEAOBAHUM, IPU ITOM
IPaMOTHO UCIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapar Kypca (U3HUKH,
COIIPOBOXJATh BBICTYIUUICHUE IIPE3CHTALIUEN;

IIPU BBINOJHEHUN Y4YEOHBIX MPOEKTOB M UCCIEIOBAHUU pacHpeneiaTh 00sS3aHHOCTU B
I'PYIIIE B COOTBETCTBUM C ITIOCTABICHHBIMU 3aJ1a4aMU, CICIUTH 3a BBIIIOJIHEHUEM IUIAHA
NEHUCTBUM, aJEKBATHO OIIEHMBATh COOCTBEHHBIM BKJIaJ B JEATEIBHOCTH TPYIIIHI,
BBICTPAaNBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYIKAIOIIUX.

K koHiy oOyuenuss B 8 kjiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpakaTb COPMHUPOBAHHOCTH Yy 00YyHAIOUIUXCSI YMEHUA:

UCIIOJIb30BaTh TOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE JBIKEHHWE aTOMOB
MOJICKYJI, arperaTHbIC COCTOSHHUS BEIIECTBA, KPUCTAUIMUECKHE W aMOpQHBIC Tea,
HACBIIICHHBIN W HEHACHIICHHBIN Map, BIAXHOCTh BO3yXa, TEMIIEpaTypa, BHYTPECHHSS
DHEPTUs, TEIJIOBOW JBUTATENb, JIEMECHTAPHBIA SJICKTPUICCKUHN 3apsl, FICKTPUUECKOE
1oJie, TPOBOJHUKUA M JUAJICKTPHKH, TOCTOSHHBIA JJICKTPUYCCKUH TOK, MarHUTHOE
ToJIE;

pa3nuuaTh SIBICHUs (TEIUIOBOE pacIIMPEHUE M C)KaThe, TeIvlonepenadya, TETUIOBOE
paBHOBECHE, CMayuBaHWEC, KaNMWUISAPHBIC SBIICHUS, WCIIApEHUE, KOHICHCAIHS,
IUIaBIICHUE,  KpuUcTauiu3anusi  (OTBEpACBaHWE),  KUICHHE,  TeIulonepeaava
(TerIONpOBOAHOCTh, KOHBEKIIUS, W3ITyYeHHE), AJIEKTPU3AlUs Tell, B3aUMOJCHUCTBUE
3apsifoB, JCUCTBUS DIIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMBbIKaHHE, B3aWMOJICHCTBHE
MarHWTOB, JIEWCTBME MAarHUTHOTO TOJISi Ha MPOBOJHHK C TOKOM, JJIEKTPOMArHUTHAas
WHIYKIMS) 10 OINHCAHWUI0 MX XapaKTepHBIX CBOHCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PH3UYECKOe SBICHHUE;

pacro3HaBaTh NMPOSBICHUE U3YUYCHHBIX (QU3NYCCKUX SBICHHUNA B OKPY>KAIOIIEM MHpPE, B
TOM 4YHClie (U3HYECKHE SBICHUS B TPHUPOJE: IOBEPXHOCTHOE HATSIKCHHEC H
KalWUSIPHBIE SIBJICHUS B TPHUPOJE, KPUCTAUIBI B mpupojne, u3iaydeHue ColHIa,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 0Opa3oBaHHE POCHI, TyMaHa, WHEs, CHEra,
ANEKTPUYECKHE SBICHHS B arMocdepe, DIEKTPUYECTBO IKHUBBIX OpPraHU3MOB,
MarHuTHOE ToJie 3eMiu, JApeld MoIocoB, poidb MAarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJSPHOE CUSHUE, MPU STOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B Y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOWCTBA (MMPU3HAKHN) (PU3UUECKHUX SBJICHUIA;

OTMHCHIBATh M3YUCHHBIC CBOMCTBA TEN U (U3UUECKHUE SIBICHHUSI, UCTIONB3YS (PU3NUECKUE
BETMYHMHBI (TeMIepaTypa, BHYTPCHHSSI JHEPrusi, KOJIMYECTBO TEIUIOTHI, YACIbHASL
TEIUIOEMKOCTh ~ BEIIECTBA, yHAeNbHAs TEIUIOTAa IUIABJICHHS, YACIbHAs TEIIoTa
nmapooOpa3oBaHus, yAeNbHAs TEIJIOTa CrOpaHUsl TOIUIMBA, KO3(P(OUIMEHT TOJIE3HOTO
JICHUCTBUSL TETUIOBOM MAIIMHBI, OTHOCUTEIbHAS BIAXKHOCTh BO3yXa, JJICKTPUYCCKUUN
3apsll, CHUJa TOKA, OJJICKTPUYECKOE HAMpPSHKEHUE, COMPOTHUBICHUE MPOBOJIHUKA,
yIEITBbHOE COMPOTUBIICHUE BEMIECTBA, paboTa M MOITHOCTD AJIEKTPHUECKOTO TOKA), TIPH
ONMMCAHWHM TIPABWIBHO TPAKTOBATh (U3MYECKUI CMBICT WCIOIb3YEMbIX BEJIMYWH,



0003Ha4YeHUsI U €IUHUIIBI (PU3NYECKUX BEJIMYMH, HAXOAUTh (POPMYJIIbI, CBSI3BIBAIOIINE
JTaHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTH Trpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUH;

XapaKTepu30BaTh CBONCTBA TeJN, (PU3UYECKUE SBJICHUS M MPOLECCHI, HCIOJIb3Ys
OCHOBHBIC TMOJIOKEHHUSI MOJEKYJISPHO--KHUHETUYECKON TEOpPUM CTPOCHUS BENIECTBA,
MPUHIIMIT CYMEPIO3UIMK Mojied (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHCHUS
3apsaa, 3akoH Oma Ui ydacTka uemnu, 3akoH Jxoyns—JIeHna, 3akOH COXpaHEHUs
SHEPIruM, MPU STOM JaBaTh CJIOBECHYIO (hOPMYJIHMPOBKY 3aKOHA W 3alUCHIBATH €T0
MAaTeMaTUYE€CKOE BBIPAKEHNUE;

OOBSICHATh (PU3MYECKHE TMPOIECChl U CBOWCTBA TEJ, B TOM YHUCIE€ U B KOHTEKCTE
CUTYyalHil MPAKTUKO-OPUEHTUPOBAHHOTO xapakrepa: BBISBJISITh
MPUYUHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHWE M3 1—2 JIOTMYECKUX IIAroB ¢
ornopoit Ha 1-2 U3y4eHHBIX CBOMCTBA (U3UYECKUX SIBICHUM, (PU3UIECKUX 3aKOHOB UJIU
3aKOHOMEPHOCTEM;

pemars pacuéTHple 3amaud B 2—3 JACHCTBUSI, HCMONB3Yys 3aKOHBI U (OPMYJIBI,
CBs3bIBAIONIME (PU3MYECKHME BEJIMYMHBI: Ha OCHOBE aHajiu3a YCIOBHUS 3aJadd
3alMChIBaTh KPATKOE YCJIOBHE, BBISIBJISITh HEJAOCTATOK JAHHBIX JJIsi PEUICHUS 3a]ayu,
BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JJIs €€ PEIICHHS, TPOBOIUTH PACUETHI U
CpPaBHHUBATh MOJIYYCHHOE 3HaAUCHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JAHHBIMHU;
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOKHO pEHIUTh MpPU TOMOIIU (U3HIECKUX
METOJI0B,  WCIOJIb3Yys  ONMCAaHWE  MCCIENOBaHMs,  BBIICIATH  IIPOBEPSEMOE
IPEAIIONOKEHNE, OLEHHUBATh IPAaBUIBHOCTh MOPsAKA IPOBEICHUS HCCIIENOBaHNUs,
JIeJ1aTh BBIBOJBI;

POBOAUTH OMBITHI MO HAONIONECHUIO (DU3UUYECKUX SBICHUN WU (PU3NYECKUX CBONCTB
Ten (KanWULSIpHBIE SIBICHUS, 3aBHUCHUMOCTh JABJICHHMS BO3lyXa OT €ro o0néma,
TEMIIEPATypPbl, CKOPOCTH ITpOLECCa OCTHIBAHUS U HArpPEBaHUS MPU M3JIYUYCHUH OT I[BETA
u3Nydaromend (Torjomarnieil) MNOBEPXHOCTH, CKOPOCTh HCHapeHUsi BOABI OT
TEMIEPATypbl KUAKOCTH W IUIOWIAAM €€ TOBEPXHOCTH, DJJICKTpU3AUUs TEl U
B3aUMOJICMCTBUE DJIEKTPUUYECKUX 3apsA0B, B3aUMOICHCTBUE IMOCTOSIHHBIX MAarHHUTOB,
BHU3YyaJM3alllsl MAarHUTHBIX NOJIEM MOCTOSIHHBIX MAarHUTOB, J€WCTBUSI MAarHUTHOTO MOJISI
Ha IPOBOAHUK C TOKOM, CBOWCTBA 3JJIEKTPOMATrHUTA, CBOMCTBA 3JIECKTPOJBUTATEIIS
MOCTOSIHHOTO TOKa): (OpMYJIUPOBATh MPOBEPSIEMBbIE TPEANOI0KECHHUS, COOUPaTh
YCTAaHOBKY W3 TMPEMJIOKEHHOTO O0OpYJOBaHMS, OINUCHIBATH XOJ| OMbITA U
dbopMynHpOBaTH BHIBOJBL

BBITIOJIHATD MPAMBIE U3MEPEHUSI TEMIIEPATYPbI, OTHOCUTEIBHON BIIAXKHOCTH BO31yXa,
CWJIbl TOKa, HAMpSKEHHSI C HCIOJIb30BAHUEM AaHAJOrOBBIX MHPHUOOPOB M JTaTYHUKOB
¢u3nUecKknX BEIWYWH, CPAaBHUBATh PE3YIbTaThl HM3MEPEHHH C Y4ETOM 3aJaHHOU
a0COJIFOTHOM MOTPENTHOCTH;



MIPOBOJIUTH MCCJIEAOBAaHUE 3aBUCUMOCTH OJHOU (PU3NUECKON BEIUUYMHBI OT JAPYrou ¢
WCIIOJIb30BaHUEM MPSIMBIX MU3MEPEHUM (3aBUCUMOCTH COMPOTUBJICHUS MPOBOAHUKA OT
€ro JJIMHBI, TUIOIIAIN TOMEPEYHOr0 CEYEHU U YAENBHOTO COMPOTHUBIIECHHUS BEIIECTBA
MPOBOJHUKA, CUJIbI TOKA, UIYLIEr0 YEPe3 MPOBOJHUK, OT HANIPSKEHUS HA MPOBOJIHUKE,
HCCIIEIOBAHUE TIOCJIEOBATEILHOTO M TMapajuIeIbHOTO COEIWHEHUN TMPOBOJHUKOB):
IJIAHUPOBATh MCCIE0OBAHUE, COOMPATh YCTAHOBKY U BBINOJHSATH MU3MEPEHUS, CIIEIys
MPEVIOKEHHOMY IUIaHy, (PUKCUPOBATH PE3yJIbTaThl MOJYYCHHON 3aBUCUMOCTU B BUJIC
TaOIUI] U TpaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJibTaTaM UCCICI0BAHNUS,

MIPOBOJIUTh KOCBEHHBIE M3MEpPECHUsS (PU3MUeCKux BenuuyuH (yAelibHas TEIIOEMKOCTh
BEI[ECTBA, COMPOTUBIICHUE MPOBOJHUKA, pab0Ta U MOIUTHOCTh DJEKTPUUECKOTO0 TOKA):
IUIAHUPOBATh U3MEPEHHUs, COOUpaTh OKCHEPUMEHTAIbHYI) YCTAaHOBKY, CIEIys
NPEJI0)KEHHON UHCTPYKIIMU, U BBIYUCIISITH 3HAYCHUE BEJIMUUHBI;

coOyoIaTh TMpaBWia TEXHUKU O€30MacHOCTH TMpu pabore ¢ JabopaTopHBIM
o0opy10BaHUEM;

XapaKTEepU30BaTh MPUHIMIBLI JEHCTBUS HM3YYCHHBIX TPUOOPOB M TEXHUYECKHUX
YCTPOUCTB C OMOPOM Ha WX ONHUCAaHUS (B TOM YHCJE: CUCTEMa OTOIUICHHUS JOMOB,
TUTPOMETP, MapoBas TypOWHA, amMIepMeTp, BOJBTMETP, CUYETUYHMK DIICKTPUUYECKOU
SHEPIrUH, DJJIEKTPOOCBETUTEIILHBIE TMPUOOPHI, HArpeBaTebHBIC SJIEKTPONPUOOPHI
(mpuMepsl), DIEKTPUUYECKHUE TMPEAOXPAHUTENH, DJIEKTPOMATrHUT, O3JIEKTPOJBUTATEIND
MOCTOSIHHOTO TOKa), WCIOJIb3ysd 3HAHUS O CBOMCTBAX (U3MUECKUX SIBICHUN WU
HeoOX0uMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPONCTBA W HM3MEPUTENbHBbIE MPHOOPHI IO
CXeMaM U CXEMAaTUYHBIM PUCYHKaM (3KUIKOCTHBIM TEPMOMETpP, TEPMOC, TICUXPOMETD,
TUTPOMETP, ABUTATENb BHYTPEHHErO CTrOpaHUs, 3JEKTPOCKOI, PEOCTaT), COCTABIISTH
CXEMBI 3JIEKTPUYECKUX LENEN € MOCIEN0BATEIbHBIM U IMAPAJUICIBHBIM COCIUHEHUEM
AJIIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAUCHUSI DJIEMEHTOB AIEKTPHUUECKUX LIETICH;
OPUBOIUTH TpUMEpHl (HAXOIUTh HH(POpPMALUIO O TMpUMEpax) MPaKTUUYECKOro
WCIIOJIb30BaHUSl (DU3UYECKUX 3HAHWW B TIOBCEJIHEBHOW >KM3HHM JIA OOCCIICUECHHS
O0e3omacHOCTH TpuU OOpalieHHH ¢ NpubopaMu W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHHUS 3J0pPOBbS H COONIOIEHUS HOPM JKOJIOTHUECKOrO0 TIOBEACHHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITh MOWUCK HH(pOpMmanuu ¢usndeckoro cojepxkanus B HHTepHeTe, Ha
OCHOBE HMEIOIIMXCS 3HAHUM M MYyTEM CPABHEHHUS JOMOJHUTEIBHBIX HCTOYHUKOB
BBIJICIATh HMHPOPMAILMIO, KOTOpas ABISETCA MNPOTUBOPEUYMBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

WCIIOJIb30BaTh MPU BHITIOJTHEHUU YUYE€OHBIX 3aJaHUN HAyYHO--TIONYJISIPHYIO JIUTEPATYPy
¢u3nueckoro cofep)KaHus, CHPAaBOYHBIE MaTepHalbl, pecypchl cetn HHTEpHeT,
BIIQJIETh MpUEMaMU KOHCIEKTHUPOBAHUSI TEKCTa, MNpeoOpa3oBaHUs HHPOpMAIUU U3
OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;



co3faBaTh COOCTBEHHbIE IMCBMEHHBIE M KpaTKUE YCTHbIE COOOUIeHUs, 00001as
UHPOPMAIUIO U3 HECKOJIBKUX HCTOYHHKOB (PU3WYECKOTO COJICpPKAHHs, B TOM YHUCIE
nyOMMYHO  TPEACTaBIATh  Pe3ydbTaThl MPOCKTHOW WM  HMCCIEI0BATEIbCKOU
AESITENFHOCTH, MPH 3TOM TPaMOTHO HCTOJB30BAaTh M3yYCHHBI MOHSATUIHBIN ammapaT
Kypca (PU3UKHU, COMPOBOXK/IATh BRICTYIUICHUE TIPE3CHTAIUEH;

OpU BBITIOJTHEHUH YYEOHBIX MPOEKTOB W HCCIENOBaHMN (PU3MUECKHX TPOIECCOB
pacmpeaensTh 00sS3aHHOCTH B TPYMIE B COOTBETCTBUHU C MOCTABJICHHBIMH 3a/ladaMH,
CIIETUTHh 3a BBIMOJHCHWEM IIJIaHa JCUCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHWBAaTh  COOCTBEHHBIM BKJIAJ B  JEATEIBHOCTh TPYIIBI, BBICTPAaWBATh
KOMMYHHKAaTHBHOE B3aUMO/ICHCTBHE, IPOSBIISS TOTOBHOCTD pa3peniatb KOHQIUKTHL.

K koHiy oOyueHuss B 9 kjacce nmpeiMeTHbIE pe3ynbTaTbl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxkaTb COPMHUPOBAHHOCTH Yy 00YHAIOUIUXCSI YMEHUMA:

UCIIOJIb30BaTh TOHATHS: CHCTEMa OTCUéra, MarepuajgbHas TOYKa, TPACKTOPHUS,
OTHOCHUTEIPHOCTh MEXaHMUYECKOT'O JIBFDKCHHMSI, JedopManus (yrpyras, TiacTHdecKas),
TPEHHE, IICHTPOCTPEMHUTEILHOC YCKOPEHHE, HEBECOMOCTh W IEpPEerpy3Kd, IEHTP
TSKECTH, a0COJIFOTHO TBEPJIOE TEIO, IEHTP TSHKECTH TBEPIOTO Tella, PaBHOBECHE,
MEXaHMYECKHE  KoJIeOAaHWsS W  BOJHBI, 3BYK, WH(QPa3ByK ©  YJIbTPa3BYK,
AJICKTPOMArHUTHBIC BOJIHBI, IIKaJIa 3JCKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh H
JabHO30PKOCTh, CIIEKTPhl HCIYCKaHHWS W TOIJIONICHUS, ainbda-, OeTta- W ramMma-
U3JTyYCHUs, U30TOIIBI, SJIepHAst YHEPreTHKa,

pa3nuyath SIBJICHUS (paBHOMEPHOEC M HEpPaBHOMEPHOE MPSAMOJIMHEHHOE IBUKCHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBM)KCHHE, CBOOOHOE TIAJCHUE TEJ, PABHOMEPHOE
JIBUKECHUE TI0 OKPYXXHOCTH, B3aMMOJCHCTBHE TeJ, PEaKTUBHOE JBIIKCHUE,
Koyie0aTeIbHOE JIBMDKCHHE (3aTyXarollue W BBIHYXKIACHHBIC KOJcOaHHs), PE30HAHC,
BOJIHOBOC JIBIDKCHHE, OTpPaXCHUE 3BYKa, MPAMOJMHEHHOE pPacIpOCTpaHCHHUE,
OTpakCHHUE U IIPEIIOMJICHUE CBETA, ITOJIHOE BHYTPEHHEE OTPaKCHUE CBETA, PA3JIOKCHUE
0elloro cBeTta B CICKTP M CJIOKCHHE CIICKTPAJIbHBIX I[BETOB, JHCIICPCUS CBETa,
€CTECTBCHHAs! PaJIMOAKTUBHOCTh, BOSHUKHOBCHHUE JIMHEHYATOrO CIIEKTpPa HM3TyYCHUS)
10 OIHMCAHMIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIHUX
JTaHHOe (DU3NYECKOE SIBJICHUE;

pacIio3HaBaTh MPOSBICHUE W3YUYEHHBIX (PU3HUECKUX SBICHUN B OKpY)KaroIeM mMupe (B
TOM 4Hnciie GU3UYECKHUE SBIICHHUS B MPUPOJEC: MPUIMBBI U OTJIMBBI, ABMIKEHHEC IIIaHET
CoHEYHOM CUCTEeMBI, PEaKTUBHOE JIBM)KCHUE KUBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICCHHE, CEHCMHYECKHE BOJHBI, I[yHAMH, 3XO0, IIBETa Tel,
ONTHYECCKHE  SBJICHUS B  TPUPOJES, OHOJIOTMYECKOE JICHCTBHE  BHJIHMMOTO,
yIBTPApHOICTOBOTO M PEHTICHOBCKOTO HM3IyYCHHH, CCTCCTBEHHBIM pPaTlOaKTHBHBIN
GboH, KOCMHYCCKHE Jyd4d, pPaJUOAKTHBHOEC W3JIyUYCHHE NIPUPOIHBIX MHHEPAJIOB,
NEHCTBHE paTUOAKTUBHBIX M3JyUYCHUH Ha OpraHW3M 4YeJIOBEKa), IIPH 3TOM IEPEBOIUTH



MPAKTUYECKYIO 3a/lauy B Y4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)
(pu3HYECKUX SBICHUN;

OMUCHIBATh U3YUYEHHBIE CBOMCTBA TeN U (QU3UYECKUE SIBJICHUS, UCTIONB3YS (PU3NUECKUE
BEJIMYUHBI (CPEIHsISI U MTHOBEHHAs CKOPOCTh TeJla MPU HEPABHOMEPHOM JIBUKEHUH,
YCKOpEHHUE, MepeMellieHne, MmyTh, YriioBas CKOPOCTh, CHJIa TPEHUs, CUJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJHOTO MaJEHUs, BEC Tella, UMITYJIbC TeJa, UMITYJIbC
CUJIbI, MEXaHH4YECKasi paboTa U MOIIHOCTh, MOTCHIIMATIbHAS YHEPTUSI Teja, TOIHITOTO
HaJl TOBEPXHOCTHIO 3€MJIM, TOTCHIIMATILHAS SHEPTHUS CKATON MPYKUHBI, KHHETUYECKas
OHEPrusi, IOJHAs MEXaHWYeCKas HSHEprus, NEepuoJi W YacToTa KoJIeOaHWM, IMHA
BOJIHBI, TPOMKOCTh 3BYyKa W BBICOTAa TOHA, CKOPOCTh CBETA, IMOKA3aTeNb MPEJIOMIICHUS
cCpenbl), IpU OMUCAHUM TMPABWIHHO TPAKTOBATh (DU3UYECKHUM CMBICI HCIIOIB3YEeMbIX
BEJIMYUH, O0O3HAYCHUS W EAUHUILI (PU3MUECKUX BEIUYUH, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIOIINE JIAHHYIO (PU3UYECKYIO BEJIIMYUHY C JAPYTMMH BEIMYMHAMU, CTPOUTH
rpaduKu U3YYEHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBJICHUS U TMPOILECCHI, UCTIONb3Ys 3aKOH
COXpaHEHHMsI DHEPTyU, 3aKOH BCEMUPHOTO TATOTCHUS, MPHUHIUIT CYMEPIIO3UIIUU CHUJI,
MPUHITUIT OTHOCUTEIbHOCTHU [ anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHUs UMITYJIbCa,
3aKOHBI OTPAKECHUS M TMPEJIOMIJICHUS CBETA, 3aKOHBI COXPAHEHHUs 3apsAOBOrO H
MacCOBOTO 4YHCENI TMPH SACPHBIX peaKIUsiX, MpH OSTOM JlaBaTb CJIOBECHYIO
(bOopMyNIHPOBKY 3aKOHA M 3aITUCHIBATH €I0 MATEMATUYECKOE BHIPAKEHUE;

OOBSACHATH (U3MUECKHE TMPOIIECCHl U CBOICTBA TeJ, B TOM YHUCIE U B KOHTEKCTE
CUTyallud  TPAaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa:  BBIABIATH  MPUYUHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHUX I11aroB ¢ OMOpoM Ha 2—
3 U3yYEeHHBIX CBOMCTBa (U3MYECKHX SBICHUHM, (DUINYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEM;

peliarh pacyETHbIC 3a71aun (OMUPAIOIIUECS HAa CUCTEMY U3 2—3 ypaBHEHUI ), UCTIOJIb3YS
3aKOHBI W (OPMYIBI, CBS3bIBAIOIINE (PU3WYECKHE BEIMYMHBI: HAa OCHOBE aHAM3a
YCJIOBHUSL 3aJlaud 3alHiChiBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTAIOIINE WIIN
M30BITOYHBIC JTaHHBIC, BHIOMPATH 3aKOHBI M (HOPMYJIbI, HEOOXOAUMBIC NJISi PEIICHUS,
MPOBOJUTh PAcy€Thl M OIEHUBATh PEATUCTUYHOCTh IMOJIYYEHHOTO 3HAYEHUS
(br3UIeCKOl BEIMUNHBI;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOKHO pEHIUTh TMPU TOMOIIU (UZHIECKUX
METOJI0OB,  HCIOJIb3ysl  ONHCAHUE  HUCCIEJOBAaHHUS,  BBIACTATH  MPOBEPSiEMOE
MPEANOJIOKEHNE, OLICHMBATh NPAaBUIBHOCTh MOPSAKA MPOBEACHUS HCCIEI0BAHUSA,
JIeaTh BBIBOJIbI, HHTEPIIPETHPOBATH PE3YJIHTATH HAOIIOICHUI U OTIBITOB;

MIPOBOJUTH OMBITHI M0 HAOMIOACHUIO (PU3NYECKUX SBICHUN WU (PU3NUECKUX CBOWCTB
Ten (M3ydeHue BTOpOoro 3akoHa HprOoTOHA, 3aKOHA COXpAHEHHUsI YHEPTUHU, 3aBUCUMOCTh
nepuojia KojaeOaHui Npy>KUHHOTO MasiTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHbBI U
HE3aBUCHUMOCTh OT aMIUTUTYIbl MaJbIX KOJI€OaHUM, MPSIMOJIIMHEHHOE pacpoCTpaHEHUE



CBETa, paslioKeHUE OElIoro CBeTa B CIEKTP, M3yUYEHHE CBOMCTB M300pakeHHS B
IUIOCKOM 3€pKaje M CBOWCTB H300paXeHHsI NpeaMeTa B COOHMparomed JHH3e,
HAOMO/ICHNE CIUIOMIHBIX W JIMHEHYaTBhIX CHEKTPOB H3IYyYEHUs): CaMOCTOATEIHHO
coOupaTh yCTaHOBKY M3 M30BITOYHOTO Habopa 000pyI0BaHMS, OMICHIBATH X0 OMBITA U
€T0 pe3yNnbTaThl, (OPMYITHPOBATH BHIBOJIBI;

MPOBOJUTh TPU HEOOXOAMMOCTH CEpPHIO TPSMBIX H3MEPEHUMU, OIpenesss cpeaHee
3HAUEHUE H3MEpPSIeMON BeNMUYMHBI ((POKYCHOE pacCTOSHUE COOMpAIOIIEeH JIMH3bI),
000CHOBBIBAaTh BBIOOP CIIOCOOa M3MEPEHUS (M3MEPUTEIIHBHOTO PUOOopa);

IPOBOJIUTH HMCCIIEJIOBAHUE 3aBHUCHUMOCTEH (MU3NYECKUX BEIUYMH C HUCIOJIB30BAHUEM
OpSMBIX HW3MEPEHHH (3aBHCHUMOCTh IyTH OT BpPEMEHH TMPHU PaBHOYCKOPECHHOM
IBW)KEHUHU 0e3 HauaJbHOW CKOPOCTH, MEpro/ia KoIeOaHU MaTeMaTHIeCKOro MasTHUKA
OT JJWHBI HUTH, 3aBUCHMOCTH yrja OTPaXCHHsI CBeTa OT yIJia TaJCHUs U yria
npejoMJICHHUsl OT yIila TaJACHHA): TUIAHUPOBAaTh HCCIEAOBAHUE, CaMOCTOSITEIBHO
coOuparh YCTaHOBKY, ()UKCHPOBAaTh pPE3yJbTaThl IOJYYCHHOH 3aBUCHMOCTH
(Gu3NYECKNX BEIMYMH B BHUJAE TaOMUI] W TpadUKOB, JeJaTh BBIBOJBI MO pE3ylbTaTaM
MCCIICJIOBAHNS;

NPOBOJIUTh KOCBEHHBIE W3MEpEeHHsI (U3UYECKUX BEIMYUH (CpeaHsisi CKOpPOCTh H
YCKOpPEHHE Tea MPH PaBHOYCKOPEHHOM JIBW)KCHUH, YCKOPEHHE CBOOOIHOTO MaICHHMS,
KECTKOCTh TMPYKUHBI, KOIPPUIIMCHT TPEHUS CKOJILXKCHHs, MEXaHW4YecKash pabora H
MOIITHOCTh, YacTOTa W TEpUoJ KojeOaHWH MaTeMaTHYeCKOro M TPYKHHHOTO
MasTHUKOB, OINTHYECKas CHia coOuparomeld JUH3bI, paJlOaKTUBHBIA  (OH):
IUTAHUPOBATh W3MEPEHHS, COOUpPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY W BBITIOJTHSTH
U3MEPEeHHS, CIeAys TPEUIOKCHHON WHCTPYKIMU, BBIUYUCISATH 3HAUYCHUE BEIMYUHBI U
aHAJIM3UPOBATh TOJYYCHHBIC pPE3YNbTaThl C Y4ETOM 3aJaHHOM TOTPEUTHOCTH

U3MEPEHUM;
coONoaTh TMpaBWia TEXHUKH O€30MacHOCTH TMpu pabore ¢ JabopaTOpHBIM
00opy1I0BaHUEM;

pa3IuyaTh OCHOBHBIC IPHU3HAKM HM3YYCHHBIX (DH3WUECKUX MOJENIeH: MaTepHallbHas
TOYKa, aOCOJIFOTHO TBEPAOE TEJO, TOUYCYHBIH HMCTOYHUK CBETA, JIyd, TOHKAas JIMH3A,
IJIaHeTapHas MOJICTb aTOMa, HyKJIOHHAS MOJISITb aTOMHOTO sIJIpa;

XapaKTEepPU30BaTh MPUHIMIBL JCHCTBHS HM3YyYCHHBIX MNPUOOPOB W TEXHHYECCKHUX
YCTPOMCTB ¢ OMOPOI HAa X OMHCAHUA (B TOM YHCIIS: CIIUAOMETD, JaTUUKHU ITOJT0KCHUS,
PACCTOSTHHS M YCKOPEHUS, paKeTa, X0JIOT, OYKH, IIEPUCKOT, (GoToanmapaT, ONTHICCKUE
CBETOBOJIbI, CIIEKTPOCKOII, JO03UMETp, Kamepa BuibcoHA), HUCIONB3ysS 3HAHUSA O
CBOMCTBaX (PU3HUCCKUX SBICHUN M HEOOXOIUMBIC (PU3HUECKUE 3aKOHOMEPHOCTH;
HCITOIb30BaTh CXEMBl M CXEMATHYHBIC PUCYHKH HM3yYCHHBIX TEXHHYECCKHUX YCTPOMCTB,
M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHUYECKUX IPOIECCOB IPH PEHICHUH y4eOHO--
MPaKTHYECCKUX 3aJ1a4, ONTHYSCKUE CXEMBI JUIS TOCTPOCHUS HM300paKEHWH B IJIOCKOM
3epKajie ¥ COOMPAIOIIEH JIMH3E;



NPUBOJIUTH MpUMEPHl (HaXOAUTh MHPOPMALMIO O TMpUMEpax) MPAKTUUYECKOIro
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUUW B TIOBCEJIHEBHOW JKU3HM I OOECIeYEeHHs
Oe3zomacHOCTH NpuU oOOpalieHHMH ¢ NpuOopaMuM U TEXHUYECKHMMH YCTPONCTBAaMH,
COXpPAHEHHUS 3J0pOBbS M COOJIIOJEHHS HOPM DKOJIOTMUECKOrO0 TOBEACHHUS B
OKPYXKAIOIIEN CPEAE;

OCYLIECTBIISITh MOUCK HHPopMauuu (Qusmdyeckoro coaepxkanuss B HHTepHere,
CaMOCTOATEIBHO (OPMYNIHPYsSI TMOUCKOBBIM 3ampoC, HAXOAUTHb MYTH OIpPeaeSICHUs
JIOCTOBEPHOCTH TMOJY4YeHHOW WHGOpPMAlMM Ha OCHOBE WMEIONIUXCA 3HAaHUU U
JOTIOTHUTENbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BHITIOJIHEHUH Y4E€OHBIX 33JJaHUN HAYyYHO--TIONYJSPHYIO JTUTEPATYpPy
(u3nuecKoro coJep)kaHus, CIpaBOYHbIE MaTepHaybl, pecypchl cetu HHTepHer,
BJa/JeTh NpUEMaMHM KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi WHGOpPMAIMM U3
OJIHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;

co3aaBaTh COOCTBEHHbBIEC NMUCbMEHHBIE U YCTHBIE COOOILEHHUS Ha OCHOBE MH(OpManuu
U3 HECKOJIbKUX HCTOYHHUKOB (PU3NYECKOTO COJIepKaHMs, MyOJUYHO MPE/ICTABIATD
PE3yNbTAThl MPOEKTHON MIIM HCCIIEOBATEIBCKON JAEATEIBHOCTH, TIPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATHMHBIA amnmapar HM3y4yaeMoro pasjaena (Qusuku u
COMPOBOXK/IaTh BBICTYIUIGHWE Mpe3eHTalue ¢ y4e€ToM OCOOCHHOCTEH ayIuTOpUH
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [IOK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEECTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK



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

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

bubmuoreka [JOK

. .B 14 2
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprierue KuAKOCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12



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

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MATHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 3 14.5



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

9 KUIIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. Mexanunueckue siBJIeHUS
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 10 1
ONIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumopeiicTBue e 20 1 3
MMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexanudueckue KoJjieOaHus 7 3 uommorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeTOBBIE SIBJEHHS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK



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

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

bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



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




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoauvecTBo yacoB DJIeKTPOHHBbIE
Ne Tema ypoka KonTpoa IpakTHy Mara uudposbie
n/n Bcero bHBbIE ecKue H3YyYCHUA oﬁpasoBaTe.Hbele
padoTsl padoTsl pecypchl
®u3nka — Hayka o npupoje. SABiaeHus npupoasl
DU3NYECKUE SBICHUS
dusndecKkre BeJIMYUHBI U X U3MEPEHUE 1
Ypok-uccnenosanue "M3mepenue remMneparypol

4 IIPY TOMOIIN KUAKOCTHOTO TEPMOMETPA U 1 1
JaTYMKA TEMITEpATyphl"

5 Mertoibl HaydHOTO No3HaHus. OnucaHue 1 bu6mmoreka [IOK
(bMBUYECKUX SIBICHUHN C TIOMOIIBIO MOJIEIICH https://m.edsoo.ru/ff09f72a
Ypok-uccnenoanue "[IpoBepka runoTesbl:

6 JAIBHOCTbH MOJIETA IIAPUKA, ITYILIEHHOTO 1 1
TOPU30HTANIBHO, TeM 00JIbllIe, 4YeM 0OJIbIlie BHICOTA
mycka"

7 Crpoenue BemectBa. OMbITHI, JOKa3bIBAIOIINE 1 bubnuoreka [JOK
JIMCKPETHOE CTPOCHUE BEIIIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBY>KEHME YaCTHII BEIESCTBa 1 bubmorexa HOK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccienoBanue «OnbITH 10 HAOTIOACHUIO 1 1
TEIJIOBOTO PACIIUPEHUS Fa30B»

10 ArperatHble COCTOSIHHS BEIIECTBA 1

1 Oco0OeHHOCTH arperaTHbIX COCTOSTHUI BO/IBL. 1 bubnunoreka [JOK

O6o06menne no pazneny «lleppoHayanbHble

https://m.edsoo.ru/ff0a0378



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

CBCACHUA O CTPOCHHU BCIICCTBA»

12 Mexanuueckoe aABuxeHue. PaBHomepHoe u bubnmoreka [JOK
HEPAaBHOMEPHOE JIBUIKCHUE https://m.edsoo.ru/ff0a05c6
bubmmoreka [{OK
13 CKopocts. EAuiHiLbt cKOpOCTH https://m.edsocI)_.[ ru/ff0a079c
14 Pacuer mytu 1 BpeMeHU ABUKEHUS brbmmorexa [OK
https://m.edsoo.ru/ff0a0ae4
bubmmoreka [{OK
15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN httos://m.e dsocIJ_.[ru /£020¢10
16 [TmotHOCTE BemecTBa. PacueT Maccel 1 00beMa bu6moreka [IOK
TeJla MO €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHnas pabota «OnpeneneHue MmIOTHOCTH
TBEPJIOTO TEJIa»
18 Pemrenue 3amay o treme "I[lmoTHOCTE BemecTa" bubmmorexa LOK
https://m.edsoo.ru/ff0al123c
19 Cuita Kak XapakTepUCTUKA B3aUMOICHUCTBUS TEI.
Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtopHas pabota «3y4eHrne 3aBUCUMOCTH
20 pactsbkenus (nedopmarun) Npy>KHHbI OT
MPUIIOKEHHON CHIIBD»
21 [[IBnenue Tsrorenus. Cuia TKecTu
29 CBsi3b MEX1y CHIION TSXKECTU U Maccoi Tena. Bec bu6mmoreka [JOK
teaa. Pemenne 3aga4d mo teMme "Cuia TspxectH" https://m.edsoo.ru/ff0al778
93 Cuna TspKecTH Ha Ipyrux mianetax. Gusznyeckue bubnuoreka [JOK
XapaKTEPUCTUKU IIJIAHET https://m.edsoo.ru/ff0a1502
bubmuoreka [JOK
24 Hswepettne cit. JlamomeTp https:// m.edsocI)_.[ ru/ff0al8cc
25 Bec tena. HeBecomocTh bu6mmoreka [JOK



https://m.edsoo.ru/ff0a05c6
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https://m.edsoo.ru/ff0al778

CrnosxeHue AByX CUJI, HalIpaBJIEHHbIX 110 OJHOMN

bubmuoreka [JOK

26 . N
npsAMoil. PaBHOIeHCTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70

97 Pemenue 3agau no reme "PaBHoaelicTByromas
cun"

28 Cuna TpeHus u e€ BUIbl. TpeHue B mpupoje 1 bubnuorexa [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHnast pabota «M3y4eHue 3aBUCUMOCTH

bubmmoreka [{OK
29 CHUJIBI TPEHUS CKOJIBKEHUS OT CUJIbI IaBJICHUSI U
. https://m.edsoo.ru/ff0alcc8
XapaKTepa COMPUKACAOIINXCS MMOBEPXHOCTEI

30 Pemenue 3aga4 Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CHITBI
Pemenne 3agau mo remam: «Bec Tenay,

31 «I"'padpuueckoe nzodOpakenune cuiny, «CHITbI» Bubmmorexa [IOK

P . P ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOIEHICTBYIOIIAS CHIDY
KonTtponpHas padota o reMam: «MexaHHIECKOE
32 IBHKEHUEY», «Macca, INIOTHOCTEY, «Bec Temay,
«['pacduueckoe nzobpakenue cum», «Cuibh»

33 Jasnenue. CiocoObl yMEHBIIICHUS U YBEITUUCHUS bubnuoreka [JOK
ABJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBneHue ra3a. 3aBUCUMOCTD JaBJICHUS ra3a OT bubnnoreka [JOK
00BEMa, TeMIieparypsl https://m.edsoo.ru/ff0a2376

35 Ilepenaua naBiaeHust TBEPIBIMU TEIAMH, bubnunoreka [JOK
JKUJIKOCTSIMU U ra3aMu. 3axkoH [lackais https://m.edsoo.ru/ff0a25b0

36 JlaBneHue B )KUJIKOCTHU U ra3e, BBI3BAHHOE bubnuoreka [JOK
JIEVCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemrenue 3agau o reme «J/laBneHnue B KUAKOCTH U bubnunoreka [JOK

raze. 3axoH Ilackana»

https://m.edsoo.ru/ff0a2826
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bubmuoreka [JOK

38 Coodmatomzecsl cocyze! hitps://m.edso0.ru/ff0a2970
. bubnuorexa [JOK
39 I'napapmirieciuit npece https://m.edsocI)_.[ ru/ff0a3136
40 Manowmertpsl. [IopiIHEBOM )KUIKOCTHBIN HACOC
N bubnuorexa [JOK
41 ATmocdepa 3eMiu ¥ IPUYHMHBI €€ CYIECTBOBAHUS httos://m.e dSO(])_.[ru /f0a2b5a
bubnuorexa [JOK
42 Bec Bo3nmyxa. ATmocdepHoe naBiieHne httos//m.e dsocIJ_.[ru /F0a2b5a
43 N3mepenue atmocdeproro naBnenus. OmpIT bubmuorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JABJICHUS OT BBICOTHI bubmuotexa [JOK
HaJl YypOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepous. ATmMocdepHoe naBieHre Ha bubnuoreka [IOK
Pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3agau mo reme " AtmochepHoe
naBieHue"
47 JlelicTBUE KUJIKOCTH M Ta3a Ha MOTPYKEHHOE B bubmuoreka [JOK
HHX TeJI0. ApXUME0Ba CHIIa https://m.edsoo.ru/ff0a3276
JlabopaTtopHas pabora «OnpeneneHue
48 BLITaJ]';I)KHBI;I)IOHleI)ﬁ CHUIBI, I[efII)CTI;yfomeﬁ Ha TeJlo, bubmmorexa [IOK
https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUIAKOCTH)»
JlaboparopHas padota no teme «MccnenoBanue
49 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa Bubmorexa OK
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOM B KHUAKOCTh YaCTH TEJIa»
bubnuoreka [JOK
>0 llnapatite Tex https:// m.edsocI)_.[ ru/ff0a3a96
51 JIaGopatopHas pabota "KoHcTpyrpoBaHue
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apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U
omnpeeneHue e€ rpy30noabEMHOCTH"

Pemenue 3anau no temam: «IlnaBanue cynos.

52 BosayxomnaBanuey, «JlaBieHue TBEpAbIX Te, bubmorera [JOK
N https://m.edsoo.ru/ff0a3654
JKUJIKOCTEH 1 Ta30B»
53 KoHnTpomnsHas padora o Teme «JlaBieHue
TBEPJIBIX TEJ, JKUJKOCTEH U Ta30B»
bubmmoreka [{OK
>4 Mexanuieckas pabota https://m.edso0.ru/ff0a3f82
bu6moreka [IOK
o5 MoIIHOCTE. ERMHHIE! MOMHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenoBanue "Pacué€tr MOIIHOCTH, 1
pa3BHBAEMOM MPH MOIBEME 0 JIECTHUIIE"
57 [Ipocteie Mexanu3Mmbl. Peruar. PaBHOBecue cuit Ha
phIdare
Prruaru B TexHuke, ObITY U IPUPO/IE.
58 JlabopaTtopHas paborta «lccnenoBanue ycioBuit 0.5 bubmorexa OK
https://m.edsoo.ru/ff0a478e
pPaBHOBECHS pbIyara
59 Pemenue 3ana4 no reme «YcCloBUs paBHOBECHUS bubmuoreka [JOK
pbryara https://m.edsoo.ru/ff0a48a6
KoaddurmenT mose3snoro AecTBUS MEXaHU3MA.
60 JlaGopaTtopHnas pabora «M3mepenne KIT 0.5
HaKJIOHHOH TIJIOCKOCTHY
61 Pemenne 3aga4d mo reme "PaboTa, MOIIHOCT®, bubnuoreka [JOK
KIIAa" https://m.edsoo.ru/ff0a4c48
62 Mexanuueckas sHeprus. Kunernueckas u bubmuoreka [JOK
MOTEHIUAIbHAs SHEPT UL https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUun bubnuoreka [JOK



https://m.edsoo.ru/ff0a3654
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https://m.edsoo.ru/ff0a4360

YPoK-3KCIIEpUMEHT 10 TeMe "IDKCIEePUMEHTATBLHOE
ompeieJICHuEe U3MEHEHUSI KHHETUYECKON 1

o4 MOTEHIMAJILHOW SHEPTUM MPU CKAaThIBAHUM TeJa I10 1 1
HAKJIOHHOM II0CKOCTH"

65 KonTtponsHas padota o Teme «Pabora u 1
MOIITHOCTh. DHEPTUSI»

66 PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme 1 bubnuorexa [JOK
"Mexanuueckoe JBHKeHHE" https://m.edsoo.ru/ffO0adee6

67 PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme 1 bubnuoreka [IOK
"JlaBneHne TBEPABIX TEJ, KUIKOCTEN U ra3oB" https://m.edsoo.ru/ff0a4ffe
PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme

68 1
"PaboTta. MomHuocTts. JHeprus"

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne Kout IpaxkTu ara udpoBbIe
o/ Tema ypoka Beero H:HHI:O q:::me fllsyqeﬂnﬂ :ﬁl?aioBaTeanble
padoThbI padoThbI pecypchl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OIIBITHBIE 1 Bubnuotexa LIOK
https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEPIOTO, JKUIKOTO M Ta3000pa3HOTO 1 bu6moreka [IOK
COCTOSIHHMI BEIIECTBa https://m.edsoo.ru/ff0a540e
OOBsicCHEeHNE CBOMCTB TBEPIOTO, JKHJIKOTO U
4 ra3z000pa3HOro COCTOSTHUY BEIeCTBA HA OCHOBE 1
MOJIO)KEHU I MOJIEKYJISIPHO-KUHETUUECKON TEOPUU
bu6mmoreka [IOK
5 Kpucrannmaeckue u amopdusie Tena 1 httos://m.edsoo.ru/Ff0a5800
6 CmauuBaHue U KanuuisipHOCTh. [loBepxHOCTHOE 1 bubnmuoreka [JOK
HaTSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIMpeHne U CKATUE 1 bubmorexa HOK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TeMIIEpaTypbl CO CKOPOCTHIO 1
TEIIJIOBOTO JABUKEHUS YaCTHI]
9 Buytpennss sueprusi. CriocoObl U3BMEHEHUs 1 bubnunoreka [JOK
BHYTPEHHEHN HEPruu https://m.edsoo.ru/ff0a5c60
bu6mmoreka [JOK
10 Bt Terionepesay L https://m.edsoo.ru/ff0a6412
11 VYpoxk-koHpepenuus "[Ipakruyeckoe 1 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0a5256
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HCIIOJIb30BaHME TEIIOBBIX CBOMCTB BCIICCTB U
MaTepHaJIOB B LIEJSIX SHEprocoepekeHus "

https://m.edsoo.ru/ff0a65c0

12 KomnuectBo TemnoTel. YieabHas TEIIIOEMKOCTD bubmmorera [TOK
https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIUIOBOTO OanaHca. TermooOMeH u bubnuorexa [JOK
TEIJIOBOE PAaBHOBECUE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnast pabota "HccnenoBanue siBJICHUS
14 TEII000MeHa MPU CMEUIUBAHUU XOJIOJHOMN U brbmmorexa [OK
. " https://m.edsoo.ru/ff0a6a98
TOPSTYCH BOIBI
Pacuer konmuyecTBa TEMIOTHI, HEOOXOUMOTO IS
15 HArpeBaHUs TeJIa U BBIICISIEMOTO UM TIPH
OXJIAXKICHUH
16 JlabopaTtopHnas pabota "OnpeneneHue yaeabHON bubmuorexa [JOK
TEIJIOEMKOCTH BenlecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIUBa. Y IelbHas TEIMJI0Ta CTOPAHUS Bubmmorexa [IOK
https://m.edsoo.ru/ff0a7b5a
18 [InaBnenue U oTBEp/IeBaHNE KPUCTATUTMYECKHUX TET. bubnuoreka [IOK
VY enpHas TENa0Ta MIaBJICHUS https://m.edsoo.ru/ff0a71d2
19 JlaGopaTtopHas pabota "OnpeaeneHue yaeabHON bubnuoreka [JOK
TEIJIOTHI IUIAaBJICHU Jbpaa" https://m.edsoo.ru/ff0a72fe
bubmuoreka [JOK
20 [TapooOpazoBanue u KoHeHcanus. Mcmapenue httos://m.edsoo.ru/ff0a740c
Kunenue. Y aenpHas TemnoTa napooOpa3zoBaHus U
21 KOHJICHCAIIMH. 3aBUCUMOCTh TEMIIEpaTyphl KUTICHUS bubmmorexa [IOK
https://m.edsoo.ru/ff0a786¢c
OT aTMOC(EpHOTO JTaBIEHU
Brnaxnocts Bo3ayxa. Jlaboparopnas pabota
N bubnmuoreka [JOK
22 "Onpenenenrie OTHOCUTEIBHOM BIAXKHOCTH

BO3aYyXa"

https://m.edsoo.ru/ff0a7628
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Pemenne 3amaq Ha OMpCACIICHUC BJIAXKHOCTU

23
BO3JlyXa
24 [TpuntMmBEl paboTHI TEIIIOBBIX ABHUTraTeneii. [Taposas
TypOuHA. [[BUTaTEh BHYTPEHHETO CrOPaHUS
o5 KII/ TermoBoro npurarens. TennoBble ABUTATENN U bubnuoreka [JOK
3al1UTa OKPYKarOLEH cpeibl https://m.edsoo.ru/ff0a7c7c
26 3aK0oH COXpaHEHUs U MIPEBPAIICHUS YHEPTHH B
TETUTIOBBIX MpoIleccax
[ToaroToBka K KOHTPOJBLHOU paboTe MO TEME
27 "TennoBsie siBeHUs. VI3MeHEeHNE arperaTHbIX bubmorexa HOK
. . P https://m.edsoo.ru/ff0a83f2
COCTOSIHMI BEIIeCTBa
28 KounTponbHas pabota o teme "TemnioBbie siBICHUS. bubnuoreka [IOK
W3meHeHne arperaTHbIX COCTOSIHUM BeniecTBa' https://m.edsoo.ru/ff0a86ae
29 DnekTpuzaius Teil. J[Ba poaa 3JeKTpUYECKUX
3apsoB
30 Ypok-uccienoBanue "DieKTpusaius Te
WHAYKIIMEN U PU CONTPUKOCHOBEHHH "
. bubnuoreka [JOK
31 B3aumoperictBue 3apsokeHHBIX Tell. 3akoH KynoHna 1
https://m.edsoo.ru/ff0a87e4
DnekTpuyeckoe noJie. HanpspkeHHOCTD
32 anekTpudeckoro nosis. [IpuHnun cynepno3unuu bubmmorexa [IOK
p N p yrep https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX MOJIEH
33 Hocutenu snextpuueckux 3apsiioB. DIeMEHTapHBIN
3apsn. CTpoeHue aroma
34 [IpoBOAHMKY M AMDIEKTPUKH. 3aKOH COXPAHEHUS bubnuoreka [JOK
JJIEKTPUYECKOT O 3apsija https://m.edsoo.ru/ff0a8ef6
35 Pemienne 3aga4 Ha MpUMEHEHUE CBOMCTB bu6mmoreka [JOK

QJICKTPUYICCKHUX 3apA10B

https://m.edsoo.ru/ff0a90cc
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36 DNEKTPUYECKUN TOK, YCIIOBHSI €r0 CYIIECTBOBAHMSL. bubnmoreka [JOK
HcToYHMKH 3IEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JlecTBUS 3IIEKTPUUECKOTO TOKA bubnuorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenopanue "JleiicTBHE FIMEKTPHUIECKOTO 1
T0JIs1 HA MPOBOJHUKU U JUAJICKTPUKH"
39 DneKTpUUYeCKuil TOK B MEeTaJlIaxX, JKUJIKOCTIX U bubnuorexa [JOK
raszax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas 1enb U €€ COCTaBHbIC YaCTH
41 Cuna Toka. JlabopaTopHnas pabora "M3mepenue u 05 bubnuorexa [JOK
peryaupoBaHue CUIIbI TOKa" https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpspkeHue. Boabtmerp.
42 JlaboparopHas padota "M3MepeHue u 0.5 bubmorexa OK
| https://m.edsoo.ru/ff0a%e14
perynupoBaHue HaMpsHKEHUS
43 ConpoTuBiieHUE MTPOBOJHUKA. Y IEIBHOE bubnuoreka [IOK
COINPOTHUBIICHHUE BEUIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas pabota "3aBUCHMOCTb
44 AJIEKTPUYECKOTO COMPOTUBIICHUS TPOBOJHUKA OT 1 bubnuoreka [JOK
€ro JUIMHBI, IJIOIIaAN HOTIEPEYHOTO CEYEHUS 1 https://m.edsoo.ru/ff0aa738
Marepuana"
45 3aBUCHUMOCTh CHJIbI TOKA OT HAIPSDKEHUA. 3aKOH bubnnoreka [JOK
OmMa 15 yuacTka 1emnu https://m.edsoo.ru/ff0aa44a
JlaboparopHas pabota "HccnenoBanue
46 3aBUCHUMOCTH CHJIbI TOKa, HIYILETO Yepe3 Pe3nucTop, 1 bubnnoreka [JOK
OT COIPOTHUBJICHUS PE3UCTOPA U HAIIPSHKCHUS Ha https://m.edsoo.ru/ff0aa04e
pesucrope"
47 [TocnenoBarenbHOE U NapAIIIENbHOE COSAMHEHUS

IIPpOBOAHHUKOB
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Jlaboparopnas padota "IIpoBepka npasuiia

bubmuoreka [JOK

48 CJIOKEHUSI HANPSDKEHUM NP TOCIIeI0BATEILHOM
P P . https://m.edsoo.ru/ff0aaa58
COCIMHEHUH JIBYX PE3UCTOPOB
JlaGoparopHas padota "IIpoBepka npaBuia s
49 CWJIBI TOKA MPH MapaJlIeIbHOM COSAMHEHUN brbamorexa LOK
"p P https://m.edsoo.ru/ff0aadle
pPEe3UCTOpPOB
50 Pemenue 3a1au Ha npumeHeHue 3akoHa OMa ass bubnnorexa [JOK
Pa3IMYHOTO COETUHEHUS TPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIIHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH bubnuoreka [JOK
Hxoyna-Jlenna https://m.edsoo.ru/ff0ab124
59 JlabopaTtopHnas pabota "Omnpenenenue paboTH U bubnuorexa [JOK
MOIIHOCTH 3JIEKTPHUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DNEeKTPUYECKUE LETH U MOTPeOnTenn
53 ANIeKTpUYecKoii sHepruu B ObITy. KopoTkoe Bubmmorexa [IOK
P P Y- ROPp https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
54 "DnexTpuueckue 3apsabl. 3apsyKEHHBIE Tela U UX bubnuoreka [IOK
B3auMOACUCTBUSA. [10CTOSSHHBIN JIEKTPUUECKUIA https://m.edsoo.ru/ff0abd2c
TOK"
KonTtponpHas padoTa o Teme "DaeKTpudecKre
. bu6mmoreka [JOK
55 3apsbl. 3apsHKEHHbBIE Tella M UX B3aUMOACHCTBHUSL.
. . " https://m.edsoo.ru/ff0abea8
[ToCTOSIHHBIH PIMEKTPUUYECKUIN TOK
56 [TocTosiHHBIE MarHUTHI, KX B3aUMOJCHCTBHE
57 VYpok-uccnenosanue "M3yueHue noyien nocTOsTHHbIX bubnnoreka [JOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MarnauTHOe nosie. MarHuTHOE 10Jie 3eMJIH U €T0 bubmuoreka [JOK
3HAUEeHHE I KU3HU Ha 3eMIle https://m.edsoo.ru/ff0acOba
59 OmneIT OpcTena. MarHuTHOE MOJIE AIIEKTPUYECKOTO bubnuorexa [IOK
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Toka MarautHoe mose KaTyYIIKH C TOKOM

https://m.edsoo.ru/ff0acld2

60

[IpuMeHeHre PIEKTPOMArHiTOB B TEXHUKE.
Jlaboparopras padota "M3ydeHue AeicTBHS
MAarHMUTHOTO TOJISI HA MIPOBOJIHUK C TOKOM"

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ac74a

61

3JICKTpOI[BI/IFaTeJH) IIOCTOSAHHOI'O TOKA.

Hcnonb30BaHuE 3IEKTPOABUTATENICH B TEXHUUECKUX

yCTpoHcTBaxX M Ha TpaHcnopre. JlabopaTopHast
pabota "KoHcTpynpoBaHue U U3y4eHue padoTh
3NeKTpoABUraTens"

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac86¢c

62

Omnbitel @apazest. 3aKOH JEKTPOMArHUTHON
naaykuu. [Ipasuno Jlenna

63

OnekrporeHeparop. CrocoObl MOTyYeHUs
MEKTPUICCKON SHEPTUU. DIEKTPOCTAHIINN Ha
BO300HOBIISIEMBIX UCTOYHHKAX SHEPTHH

64

[ToaroroBka Kk KOHTPOJBHOM pabOTE TIO TeMe
"DNeKTpuUecKue U MarHUTHhIE SBJICHUS"

65

KonTtponbHas padoTa o Teme "DIeKTpudIecKre u
MAarHuTHBIE SBJICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ach14

66

PesepBHbIit ypok. PaboTa ¢ TekcTamu 1o Teme
"TennoBeie sBiIeHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e

67

PesepBHrlit ypok. PaboTta ¢ TekcTamu 1o Teme
"ITocTOSTHHBIN ANEKTPUUECKUN TOK"

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

68

PesepBHrlit ypok. PaGoTta ¢ TekcTamu 1o Teme
"MarguTtHeble sBiaeHusd"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KUIIACC

KoauvecTBo yacos DJIeKTPOHHBbIE
Ne ara upposbie
w/n Tema ypoka Beero Jlf::;l:o fiil;zn i[syqemm :ﬁ:)a[;onaTeanble
padoThbI padoThbI pecypchl
1 Mexanunueckoe aBuxeHue. MarepranbHas TOUKa 1
9 Cucrema orcuera. OTHOCUTEITLHOCTh MEXaHUYECKOTO 1 bubmmoreka [IOK
JBAKECHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE PAMONIMHENHOE BHKEHUE 1 bubnmorexa [IOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NpSIMOTMHENHOE ABUKEHUE. 1
Cpennsisi ¥ MTHOBEHHAsI CKOPOCTh
5 [IpsimonrHelHOE PaBHOYCKOPEHHOE IBUKEHUE. 1 bubnuoreka [IOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTh MPSAMOJMHENHOTO PaBHOYCKOPEHHOTO 1
nsuxenus. ['paduk ckopoctu
JlaGopaTtopHas pabota "OnpeneneHrue YyCKOPEHUS
7 TeJa IPH PaBHOYCKOPEHHOM JIBUYKCHHH T10 1 1 bubmorexa HOK
HAKTOHHOH HIoCKoCTH" https://m.edsoo.ru/ff0adb18
8 CBobOoauoe magenne tei. OneITel [anunes 1
9 PaBHOMEpHOE BUKEHUE 110 OKPYKHOCTH. [lepuon u 1 bubnnoreka [JOK
yacTtoTa oOpaieHus. JIuneitHas u yrioBasi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LlenTpocTpeMUTenbHOE YCKOPEHHE 1
11 IlepseIii 3akoH HproToHa. BekTop cuiibl 1 Et?iH;;T:;ifﬁ/I:f 0ae612
12 Bropoii 3akon HetoToHa. PaBHOAEHCTBYIOIIAS CHIla 1 bubmorexa LIOK

https://m.edsoo.ru/ff0ae72a
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bubmuoreka [JOK

13 Tperuii 3akoH Herotona. Cynepno3unus cui httos://m.edsoo.ru/Ff0ae982
14 Pewrenne 3anau Ha npumeHeHue 3akoHOB HproToHa bubnuorexa LIOK
https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka Et?riﬂll;I;T:ciz?ﬁ/I:f Daeca?
16 Pemenne 3amgau o teme «Cuita ympyrocTu
17 JlabopaTtopHas pabota «OnpeneneHue KeCTKOCTH bubnuorexa [JOK
NP YKUHBD» https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
18 CHa TpeHs https:// m.edso;I ru/ff0af738
19 Pemenue 3agau no reme «Cuia TpeHUS l:;f;f;?:;;?ﬁﬁf 0afa26
20 JlabopaTtopHnas pabota "Onpenenenue kodpduimenrta bubnuoreka [IOK
TPEHHUS CKOJIbKEHHS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agay nmo teMme "3akonsl Herotona. Cuna bu6mmoreka [IOK
ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ff0afb8e
29 Cuna TsKeCTU U 3aKOH BCEMHUPHOTO TATOTCHUS. bubnuoreka [JOK
YckopeHnre cBOOOIHOTO MaIeHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBHKeHUE TSI BOKPYT
23 rpaBuTaninoHHOTO 1eHTpa (CosHeYHas cucTeMa).
lanaxktuxn"
24 Pemenne 3agau no teMe "Cuia TSDKECTH U 3aKOH bu6mmoreka [JOK
BCEMUPHOIO TATOTCHUS" https://m.edsoo.ru/ff0af5f8
25 [IepBast kocmuueckasi ckopocTb. HeBecomocTs u bubnuoreka [JOK
IIepErpy3Ku https://m.edsoo.ru/ff0af33c
26 PaBHOBecue MatepuaibHON TOUKH. AGCOTIOTHO bubnuorexa [IOK

TBEpHOE Teno. PaBHOBEcHE TBEPAOTO TENA C

https://m.edsoo.ru/ff0afe36
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3aKPEIUIEHHOM OCBIO BPALLICHUS

27 MowmeHT cunsl. LleHTp TsKECTH
28 Pemenue 3agau nmo reme "MomenT cuibl. Llentp bubnuorexa [JOK
TsKEeCTH" https://m.edsoo.ru/ff0b02b4
29 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEME bubmmoreka [{OK
"MexaHndeckoe aBmxenne. B3aumoneiictsue ten" https://m.edsoo.ru/ff0b0408
30 KonTtponsHas pabora UHO teMe "MexaHnyeckoe bubnuorexa [JOK
nBwkenue. Bzanmoneiictue ten" https://m.edsoo.ru/ff0b06ec
31 Nmmnynbe Tena. UMmynbe cuitbl. 3aK0H COXpaHEHHS bubnuorexa [JOK
HMMITyJIbCA. YTIPYTO€ U HEYNPYTro€ B3auMOJECHCTBUE https://m.edsoo.ru/ffOb07fa
32 Pemenue 3agau no teme "3aKkoH COXpaHEHUS bubmuotexa [JOK
nMIynbca' https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepenus "PeakTuBHOE ABMKEHUE B
NpUPOAE U TEXHUKE"
bubnuoreka [IOK
34 Mexanuveckasi paboTa U MOIITHOCTh httos://m.e dsogru p—
35 PaboTa cuibl TSHKECTH, CHIIBI YIIPYTOCTH U CHITBI bubnuoreka [JOK
TpEHUsI https://m.edsoo.ru/ff0b0db8
JlabopaTtopHnas pabota «OnpeneneHrue padoThl CHUIIBI
36 TPEeHHUsI IPU PABHOMEPHOM JIBUXKEHUH TeJjia 110
TOPU30HTAIBHOM MOBEPXHOCTH
37 Cs3b sHeprun u padoTsl. [loTeHnanbHas sHeprus
38 Kunernueckas sneprus. Teopema 0 KHHETUYECKOM bubnnoreka [JOK
SHEpPruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUU B MEXaHUKE
40 JIaGopatopHas pabota «/3ydeHne 3akoHa bubnuoreka [IOK

COXPAaHCHUS SHCPTUMN»

https://m.edsoo.ru/ff0b12fe
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bubmuoreka [JOK

41 KonebarenpHoe TBUKEHUE U €TI0 XapaKTePUCTHKH httos://m.edsoo.ru/fOb1858
42 3aryxatommue Koyuebanus. Beinyx/1eHHbIE KOJIeOaHusl. bubnuorexa [JOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnueckuii U NpyKMHHBIM MAsITHUKH
44 VYpoxk-uccnenoBanue «3aBUCUMOCTD TIEPHOIA bubnuorexa [JOK
KoJieO0aHUM OT MKECTKOCTU IMPYKUHBI M MACChl TPy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBpaieHue 3Heprun Mpu MEXaHUYECKUX
KoJIeOaHUsAX
46 JlabGopaTtopHnast pabota «OrnpeaeneHne 4acTOThl U bubmuorexa [JOK
nepuojia KojiebaHui Mpy>KMHHOTO MasiTHUKa https://m.edsoo.ru/ff0blaec
JlabopaTtopHnas pabota «I[IpoBepka HE3aBUCUMOCTH
47 nepuoja KojiebaHuii rpysa, MoBEHIEHHOTO K HUTH, OT bubnmorexa [JOK
MaCCH Tpy3a) https://m.edsoo.ru/ff0b197a
48 Mexannueckne BoJIHbI. CBOMCTBA MEXaHUYECKUX bubmuorexa [JOK
BOJIH. [Ipo0sibHBIE M TOTIEPEYHBIE BOJIHBI https://m.edsoo.ru/ff0b21fe
49 Ypoxk-koHpepeHius "MexaHnuecKre BOJHbBI B
TBEPAOM Teie. CeicMUYECKHE BOTHBI"
50 3Byk. Pacnipoctpanenue u oTpaxkeHue 3ByKa
51 Ypok-uccnenosanue "HabroaeHrne 3aBUCHMOCTH
BBICOTHI 3BYKa OT 4aCTOTHI"
59 I'poMKOCTBH 3ByKa U BBICOTA TOHA. AKYCTHUECKUN
pe30HaHC
53 Ypok-koHpepenmus "YnbpTpa3Byk u HHGPa3BYK B bubnnoreka [JOK
IIPUPOJE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
54 ITonroToBka K KOHTPOJBLHON paboTe 1Mo TeMe "3aKOHbI bubnuoreka [IOK
coxpaHeHMs. MexaHu4yeckue KoiebaHus U BOJIHbI" https://m.edsoo.ru/ff0b25f0
55 KonTtponrHas pabota o Teme "3aKoHbI COXpaHEHHUS.
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MexaHuueckue KoJieOaHus U BOJIHBI"

bubnmoreka [JOK
56 DNEeKTPOMarHUTHOE MOoJie. DJIEKTPOMATrHUTHBIE BOJIHBI B
https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH
VYpoxk-koupepenuus "Llkana 3meKTpOMarHUTHBIX Bu6 110K
nonmorexa
58 BOJIH. Vcniosib30BaHuUE 3JIEKTPOMArHUTHBIX BOJIH TSI
o " https://m.edsoo.ru/ff0b2fe6
COTOBOM CBSI3U
VYpok-uccnenosanue "M3yuenne cBOCTB
bubnuorexa [JOK
59 AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIIbIO MOOMIIBHOTO 1
dora” https://m.edsoo.ru/ff0b2c6c
TenedoHa
50 Pemenue 3a1auy Ha onpeesieHre YacTOThI U JTUHBI
AJIEKTPOMArHUTHOM BOJIHBI
61 DIleKTpoMarHuTHas npupoaa ceera. CKOpoCTh CBETA. bubmuorexa [JOK
BosHOBEIE CBOIICTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Uctounuku ceta. [IpsamonnnHeitHoe bubnuoreka [IOK
pacnpoctpaneHue ceera. 3armenust ConHua u JIyHsl https://m.edso0.ru/ff0b3658
63 3aKkoH OTpaxeHHUs CBeTa. 3epkaiia. Pemenue 3agad Ha bubnuoreka [JOK
MPUMEHEHHE 3aKOHA OTPAKCHUS CBETA https://m.edsoo.ru/ff0b38c4
bubnuoreka [JOK
64 [Ipenomnenue cBeta. 3aKOH MPEIOMIICHUS CBETA 1
https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHHE CBETA. Eu 1OK
noIMoTeKa
65 Hcnonb3oBaHue NOJTHOTO BHYTPEHHETO OTPaKEHHUS B
https://m.edsoo.ru/ff0b3c5c
OTNITUYECKUX CBETOBOIAX
JlaboparopHas padota "HccrnenoBanue 3aBUCUIMOCTH
66 yria MpeIoMIICHHs CBETOBOTO JIy4ya OT yIJia MajeHus
Ha rpaHulle "Bo3ayx-crexiao""
67 Ypok-koHpepennus "Vcnonp3oBaHue TOTHOTO

BHYTPCHHCTO OTPAXKCHUA: CBETOBOHI,
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OIITUKOBOJIOKOHHAS CBA3b'"

68 JIuna3el. OnTUveckas cuia JIMH3bI Bubmmorexa LIOK
' https://m.edsoo.ru/ffob3f2c
bubmmoreka [{OK
69 II 0 i
OCTPOCHIE HIODPANCITIA B INHi5ax https://m.edsoo.ru/ff0b444a
Jlaboparopuas padota "Onpenenenre (HOKyCHOTO
70 ACCTOSTHUS Y ONITHYECKOU CUIIBI cCOOMparomieit brbmmorexa [OK
P " paroth https://m.edsoo.ru/ff0b4206
JIUH3BI
71 VYpoxk-koupepennus "OnTuyeckue JINH30BbIC bubnuorexa [JOK
npubops"” https://m.edsoo.ru/ff0c0a7e
bu6moreka [IOK
72 I'ma3 xak o eckas cucrema. 3peHue
7143 KK OUTHACCHAT GHCTCMA. Jpetit https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepennus "Jledextor 3penus. Kax
COXpPaHUTH 3peHue"
Paznoxxenue Genoro ceeta B ciekTp. ONBITHI
74 Herotona. CnoxeHne creKTpajibHbIX [[BETOB Bubmmorexa [IOK
' P B ' https://m.edsoo.ru/ff0c0f4c
Hucnepcus cBeta
JlaGopaTtopnast pabota "ONBITHI IO Pa3I0KESHUIO
75 0eIoro cBeTa B CIIEKTP M BOCIPUATHIO I[BETA bubnuoreka [JOK
MPEAMETOB NP UX HAOJIOICHUH Yepe3 1IBETOBHIC https://m.edsoo.ru/ff0c0e2a
¢buabTpH"
76 Ypoxk-npaktukyM "BoHOBBIE CBOWCTBA CBETA:!
nucnepcusi, HTepdepeHuus u qudpaxus"
bubnuoreka [JOK
77 OmnsiTl Pezepdopaa u miranerapHast MoAeIb aToMa
pdopa P A https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moznens atoma bopa
79 Hcnyckanue u moriomeHue cBeta atoMoM. KBaHTHI. bubnunoreka [JOK

JInnenyaTele CIIEKTPBI

https://m.edsoo.ru/ff0cl144c
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Ypok-npaktukym "HabioqeHue cieKTpoB

bubmuoreka [JOK

80 ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI brbamorexa [OK
https://m.edsoo.ru/ff0c1672
82 Crpoenue aToMHOTO sijipa. HykimoHHast Moiens brbmmorexa LOK
https://m.edsoo.ru/ff0c18ac
bubnuorexa [JOK
83 PamnoakTuBHBIC TIpeBparicHust. 30TobI httos://m.e dSO(])_.Iru /ffoclald
84 Pemrenue 3amau o treme: "PagunoakTUBHEIE bubmmoreka [{OK
npeBpanieHus” https://m.edsoo.ru/ff0clb4a
85 [Tepwon nomypacmana
86 Ypoxk-koudepenius "PagnoakTBHBIC W3ITyYCHUS B bubmuotexa [JOK
MIpUPOJIE, MEJUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHbie peakuuu. 3aKOHbI COXPAaHEHHUS 3apsiI0OBOTO bubnuoreka [IOK
Y MAacCOBOTO YUCEN https://m.edsoo.ru/ff0c1c58
88 DHeprus CBsI3U aTOMHBIX sifiep. CBsA3b MACChl U bubnuoreka [IOK
SHEpPruu https://m.edsoo.ru/ff0cld7a
89 Pemenne 3agau mo reme "Anepueie peakiun'
90 Peakuuu cunresa u nenenus siaep. IcTounnku bu6mmoreka [JOK
sHepruu CoJiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
01 Ypok-koHpepeHIus ”Hnepf{aﬂ sHepreTuka. JleicTBus
PaAMOaKTUBHBIX U3ITyYEHUI Ha KUBbIE OPraHU3MbI"
[ToaroToBka K KOHTPOJBLHOM paboTe MO TeEMe
92 "DJIEKTPOMAarHUTHOE T0JIE. DJIEKTPOMAarHUTHbIE bubmmorexa [JOK
N —" https://m.edsoo.ru/ff0c223e
KonTponsHas pabota o Teme "IIeKTpOMarHuTHOE
93 noJje. DNeKTPOMarHuTHbIE BOJIHBI. KBaHTOBBIE

SIBJIEHUS"
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94 [ToBTOpenue, 0606menue. JlabopatopHbie pabOTHI 1O 1 1 bubmmoreka [JOK
Kypcy "B3aumoneiicrsue Ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpeHue, 0600mIeHNE. Pemienne pacyeTHbIX U 1 bubnmoreka [JOK
KaueCTBEHHBIX 3aj1a4 o TeMe "TernsioBbie mpoiecch” https://m.edsoo.ru/ff0c2572
[ToBTOpenue, o6o0meHne. Penienne pacyeTHBIX U
96 KaueCcTBeHHBIX 3aja4 1o TeMe "KIIJ] TenaoBsix 1 bubnmorexa LOK
“n https://m.edsoo.ru/ff0c2a22
JBUTATEICH
[ToBTOpenue, 06061meHne. Pemenne pacueTHbIX U
97 KadecTBEHHBIX 3a7a4 1mo Teme "KITJ] 1 bubnmorexa LOK
| https://m.edsoo.ru/ff0c2b30
AIEKTPOYCTAHOBOK
98 [ToBTOpenue, o6o6menue. JlaboparopHsie pabOTHI IO 1 1 bubmuorexa [JOK
Kypcy "CBeToBbie ABICHUA" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, o6o6menne. Pabota ¢ Tekctamu mo 1 bu6moreka [IOK
TeMe "3aKOHbI COXpaHEHUs B MEXaHUKeE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o6o6menne. Pabota ¢ Tekcramu mo 1 bubnuoreka [IOK
teme "Konebanus u BoiHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o6o6menne. Pabota ¢ Tekcramu mo 1 bubnuoreka [JOK
teme "CBeToBbIE sIBJICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o6o6menue. Pabora ¢ Tekcramu o 1
teme "KBaHTOBas u simepHas Gpusznuka'
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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