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HHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma no ¢u3uke Ha ypoBHE OCHOBHOI'O 001Iero oOpa3oBaHMs COCTaBJICHA Ha OCHOBE
NOJIOKEHUH W TpeOoBaHMI K pe3yiabTaraM OCBOCHHST Ha 0a30BOM ypOBHE OCHOBHOM
obpasoBarenbHON TIporpammbl, npeactaBieHHbIXx B PI'OC OO0, a Takxke ¢ yuéroMm (enepaabHOi
paboueii mporpammsl Boctiutanus U Konnenmuuu npenojgaBanus yueoHoro npeamera «Pusnkay.

CopepxaHue MporpaMMsbl 1o (pU3MKe HaMpaBiIeHO Ha (OPMUPOBAHHUE €CTECTBEHHO-HAYYHON
IPaMOTHOCTH OOYyYaroIIMXCs M OPraHU3alUI0 W3y4eHUs (UMK Ha AEATEIbHOCTHOW ocHOBe. B
nporpaMMe 1o (PU3MKE YUYMTHIBAIOTCS BO3MOXKHOCTH Y4eOHOro IMpeiMeTra B pealu3aluu
tpeboBanuit ®I'OC OOO K IUTAHUPYEMBIM JIMYHOCTHBIM M METAlpeIMETHBIM pPe3yJIbTaTaMm
00y4YeHHs, a TAK)KE MEXKIPEJIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX y4eOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00I11eT0 00pa30BaHusl.

[IporpamMa mo (u3MKe yCTaHABIMBAET paclpelesieHue y4yeOHOro marepuaiga IO rojam
oOyuenus (o Kjaccam), mpepIaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COACP)KAaHUS M Y4ETe BO3PACTHBIX OCOOCHHOCTEH
oOyJaronuxcs.

[Tporpamma mo ¢usuke papaboTaHa ¢ HEIbI0 OKa3aHUS METOAMYECKON MTOMOIIM YYUTEIIO B
co3aaHuu paboyel MporpaMMBbl 10 y4eOHOMY MTPEIMETY.

®dusnka SBISETCS CUCTEMOOOPA3YIOMUM JJIsI €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEIMETOB,
MOCKONIBKY (PU3UYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOIECCOB U SIBJICHHM, M3y4aeMbIX XUMHEH,
Ouosiorveli, acTpoHOMHEW W (QHU3MUECKOW reorpadueld, BHOCUT BKIIAJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MHpa, MPEAOCTaBiIsieT Haubosee sicHble oOpa3lbl MPUMEHEHHS HAyYHOrOo METoJa
MO3HAHUS, TO €CTh CIIOC00a MOMYYCHHUs JOCTOBEPHBIX 3HAHUH O MHpE.

OnHa w3 rNaBHBIX 3a/1a4 (hU3MYecKoro oOpa3oBaHUS B CTPYKType 0OIero oOpazoBaHMs
COCTOMT B (POPMHPOBAHUU €CTECTBEHHO-HAy4YHOH TIpaMOTHOCTH U MHTEpeca K Hayke Yy
oOyJaromuxcs.

N3yuyenne ¢u3uku Ha 0a30BOM ypOBHE IMPEAINONAraeT OBJIaJ€HUE CIEAYIOIUMU
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOLUIUMHU €CTECTBEHHO-HAYUHYIO TPAMOTHOCTb:

Hay4YHO OOBSCHSTH SIBJICHUS;

OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEOBAHMUS,

MHTEPIIPETUPOBATh JAHHbIE U HCIOJb30BAaTh HAayuyHbIE J/10Ka3aTelbCTBA Ul TMOJIYyYEHUS
BBIBOJIOB.

[lenn wu3ydeHus (UMK Ha YPOBHE OCHOBHOTO 0O0ILEro oOpa3oBaHMsI OMNPEIENICHbI B
Konnenmuu npenonaBanus ydeOHoro mpeamera «Du3uka» B 00pa30BaTENbHBIX OPraHU3aLUAX
Poccuiickoit  ®eneparnuu, peaqu3yONIMX OCHOBHBIE 0O0IIe00pa3oBaTebHBIE TPOTPAMMBI,
yrBepxkaA€HHON pemenneM Kosutermm MunncreperBa mnpocsenieHus Poccuiickoin Penepanun
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).

Henun nzyvyenus pU3NKH:

npuoOpeTeHNne MHTepeca U CTPEMJICHUS OOYyYaloIIMXCS K HAYYHOMY H3YYEHUIO MPUPOJBL,
pa3BUTHE UX WHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TpPEACTAaBIEHUH O HAyyHOM MeToJe TMO3HaHud U (HOpMHUpOBaHHE
MCCJIEI0BATENHCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

(dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTara H3y4eHUS OCHOB CTpPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE MPEICTaBICHUM O POy (PU3UKU U Pa3BUTUS JPYTUX €CTECTBEHHBIX HAYK,
TEXHHUKH U TEXHOJIOTHI;

pa3BUTHE TIPEICTABICHUM O BO3MOXHBIX cdepax Oyaymed mnpodecCHoHAITbHON
NESTEIIbHOCTH, CBS3aHHOM ¢ (DU3HMKOM, TOATOTOBKA K JalbHEWmeMy OOYYeHHIO B JTOM
HaIlpaBJICHUU.

JlocTikeHne S3TUX Ieledl mporpaMMbel 1O (u3uke Ha YpPOBHE OCHOBHOTO OOIEro
o0Opa3zoBaHus 00eCIIeunBaETCs PEIICHUEM CIISAYIOINX 3a1aY:

npruoOpeTeHne 3HaHUM O IMCKPETHOM CTPOCHHMM BEIECTBA, O MEXAaHHMYECKUX, TEIUIOBBIX,
3JIEKTPUYECKNUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;



npuoOpeTeHNe YMEHUH OINMUCHIBaTh U OOBACHATH (U3MUYECKUE SBJICHHS C HCIOJIb30BaHHEM
IIOJIyYCHHBIX 3HAHWI;

OCBOEHHE METOJIOB PEIIEHUS MPOCTEHIINX PAacUETHBIX 3aJ]ayu C UCIIOJIb30BaHUEM (PU3UUECKHX
MO/JIEJICH, TBOPUYECKUX H MTPAKTUKO-OPHEHTHPOBAHHBIX 33]1aY;

pa3BUTHE YMEHHI HaOMIOMaTh MPHUPOAHBIC SBICHUS W BBINOJHATH OIBITHI, JIAOOpATOPHBIE
paboThI U IKCIIEPUMEHTAIBHBIE UCCIIEAOBAHNUS C UCTIOIh30BAHUEM H3MEPUTEIHHBIX MPHUOOPOB;

ocBoeHHe TMpUEMOB paboThl ¢ uHOpManueld (U3NYECKOTr0 COJEpKaHus, BKIIOYAs
WH(GOPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHUSX (U3HMKH, aHaIN3 W KPUTHYECKOE OICHUBaHUE
nHpopmanuu;

3HaKOMCTBO cO cdepamu MpoPecCUOHATBHON IESITeNbHOCTU, CBA3AHHBIMU C (PU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMU HA JTOCTHKEHUAX (DU3MUECKON HAYKH.

Ha wu3ydenne ¢usuku (06a30BbI ypOBEHb) Ha YpPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUS
otBoauTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 vaca B Hezel0), B 8 kiacce — 68 yacos (2 yaca B
Heneno), B 9 kitacce — 102 yaca (3 yaca B Hefenio).

[Tpemnaraemerii B mporpamMme 1Mo (GU3MKe MepedeHb JTA00PATOPHBIX PAabOT U OMBITOB HOCHT
PEKOMEHIaTeNbHBIN XapaKkTep, yUYUTEINb JellaeT BRIOOp MPOBEACHUS JIa0OPaTOPHBIX padOT U OIBITOB
¢ y4€TOM WHAMBUAYAIBHBIX OCOOCHHOCTEH O0yYaromMXcs, CIUCKA IKCIEPUMEHTAIBHBIX 3a/IaHUH,
npeiaraéMbIX B paMKaxX OCHOBHOTO IOCYAapCTBEHHOTO 3K3aMeHa 1Mo (U3HKe.

COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®usnka — Hayka o npupoze. fIBieHus npupoipl. PU3NYECKUE SIBICHUA: MEXaHUYECKUE,
TEIUIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

dusnueckue BedW4YMHBL. V3MepeHue ¢usnyeckux BenuyuH. DPuznueckue MNpudOpBHI.
ITorpemnocTs n3MepeHnii. MexayHapoiHas CUCTEMa €IMHHII.

Kak ¢usuka m Jpyrue ecTecTBEHHble HAYKHM H3ydaloT npupony. EcrecTBeHHO-HayuHBIN
METOJl TIO3HaHMs: HaOIIoJIeHHe, IIOCTAaHOBKAa HAYYHOI'O BONPOCA, BBIABMKEHHE THIIOTE3,
HKCIEPUMEHT I10 IPOBEPKE TMIIOTE3, 00bICHEHHE Ha0M0aeMoro sBieHus. Onucanue Gpu3nyeckux
SIBJIEHUU C IIOMOIILIO MOJEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIC SIBJICHUSI.

2. ®usuueckue MpuOOPHI U Mpolexypa NPSAMBIX M3MEPEHUH aHAJOrOBBIM MU LU(GPOBBIM

npudopom.

Jlabopamopuvie pabomul u onvimel.

Omnpenenenne HeHbl JeIeHNs HIKaIbl K3MEPUTEIHLHOTO MpUOopa.
W3mepeHne pacCTOSHUM.
H3mepenmne 06bEMa KUAKOCTU U TBEPIOTO TENa.
Omnpenenenue pasMepOB MaJbIX TEN.
W3mepenne TemmepaTypbl OpH TIOMOIIM JKUIKOCTHOTO TEepMOMETpa U JaTydKa
TEMIEPATYPHI.
6. IlpoBemeHme wccieOBaHUS IO TPOBEPKE THIOTE3bI: AAaTbHOCTh IMOJETA IIAPHKA,
MYIIEHHOTO FOPU30HTANIBHO, TEM OO0JIbIIE, YeM OOJIbIIE BHICOTA ITyCKa.

Paszgea 2. [lepBoHayaibHbIe CBEJCHUA 0 CTPOEHHUHU BelleCTBA.

CrtpoeHue BellecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, TOKa3bIBAIOLIUE TUCKPETHOE
CTPOCHHE BEILIECTBA.

JIBmxenue dwactuil BeniecTBa. CBs3b CKOPOCTH JIBUKEHHUS YACTHUL] C TEMIIEpaTypoOM.
bpoyHoBckoe nBwxkenue, auddys3us. BzammomeicTBME UYACTHIl BEIIECTBA: NPUTSDKCHHE W
OTTaJIKUBAHUE.

ArperatHble  COCTOSHHMsI ~ BEIIECTBA: CTPOEHUE Ta30B, JKUAKOCTEM M TBEPIBIX
(KkpucTayinyeckux) Tesl. B3auMocBsI3p MEXIy CBOWCTBaMU BEUIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJBI.

asrLONE



Hemoncmpayuu.

1. HaOGnronenue GpOyHOBCKOTO JABHIKCHHSL.

2. HaOmoaenue nuddysuu.

3. HaOmionenue siBneHUH, OOBACHSIOMUXCS MPHUTSHKEHUEM WU OTTAIKHBAHHEM YaCTHI

BElIEeCTBA.

Jlabopamopuvie pabomol u onvimol.

1. Omnenka quamerpa aToMa METOJIOM PSJIOB (C HCTIONIb30BaHUEM (hoTorpaduii).

2. OmbIThI IO HAOJIOICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.

3. OmnbIThI 10 OOHAPYKEHUIO NEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKESHHUS.

Pa3nen 3. /IBu:keHHe U B3auMO/ieiicTBUE TeJl.

Mexanunueckoe aBmxeHue. PaBHomepHoe u HepaBHOMepHOe JiBrkeHHe. CkopocTs. Cpennsis
CKOPOCTh MPU HEPAaBHOMEPHOM JIBIKEHUU. Pacuér myTu u BpeMeHU JBHKEHUS.

SlBnenve wuHepuuu. 3aKOH HWHepUUHU. B3aumonelcTBue Tea Kak NpPUYMHA HW3MEHEHHS
CKOPOCTH JBIKEHHUs Ten. Macca kak Mepa HHepTHOcTH Tena. [lmotHocth BemiecTBa. CBS3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIECTBA.

Cuna xak xapakTepucTuka B3aumojeiicTBus Ten. Cuna ynpyroctu u 3akoH ['yka. U3smepenue
CHJIBI C TIOMOIIbIO AUHAMOMETpA. SIBJIeHHE TATOTEHUsS W cuia TsbkecTu. Cuila TSHXKEeCTH Ha JAPYTrHX
wianerax. Bec Tema. HeBecomocth. CrokeHHe CHII, HampaBlIEHHBIX [0 OJHON MPSIMOH.
PaBnoneiictByromas cuit. Cuna tpenus. TpeHHe CKOJbKEHUS U TPeHUE MoKosi. TpeHue B mpupoe
U TEXHUKE.

Hemoncmpayuu.

Habmroienne MexaHu4eckoro JBUKECHHS Tena.
N3mepenne ckopocTu MPsIMOJIMHEMHOTO JIBUXKECHHUS.
Habmroienue sSiBJIeHUs] UHEPITUH.
Hab6monenne n3mMeHeHus: CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.
CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEJl.
CroxeHue CuiI, HalpaBJIEHHBIX 110 OJTHON TIPSIMOA.
.]Iaﬁopamopubte padomol u onvimol.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO JBIDKCHHS (IIapuKa B JKUJIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWJIS M TaK Janee).
2. OmnpeneneHue CpeaHEH CKOPOCTH CKOJBXEHHUS Opycka WIM IIapuKa IO HaKJIOHHOW
MJIOCKOCTH.
Omnpenenenue mIOTHOCTU TBEPIOTO TeNa.
OnBITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsDKeHUS (AegopMmariii) MPYKUHBI OT
MIPUIIOKEHHOM CHJIBI.
5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCHMOCTh CHJIBI TPEHHsI CKOJNBKEHHs OT Beca Tela U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Hasnenue. CriocoObl YMEHBIIICHUS] U yBeNWYeHUs AaBieHus. [[aBnenue raza. 3aBUCHUMOCTD
JaBJeHUs ra3za oT 00néMa, Temreparypsl. [lepenada naBieHus TBEPABIMU TellaMU, JKUIKOCTIMHU H
razamu. 3akoH Ilackamsa. ITHeBMaTHYeckWe MAaIIMHBEL. 3aBUCHMOCTb JaBJIEHUS JKHUIKOCTH OT
riyounsl. ['uapocrarnyeckuit mapagokc. CooOmrarommuecs cocyapl. [ napaBnuyeckiue MexaHU3MBbI.

AtMocdepa 3emnu u arMmocdepHoe naBieHue. [IpuuMHBI CyIIecTBOBaHHS BO3YIIHOM
obonouku 3emnu. OmbiT Toppuuennu. M3mepenue arMocepHOTO [aBiIeHHS. 3aBHUCHUMOCTH
aTMoc(epHOro aBieHus! OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! A usmepenus arMocpepHoro
JIaBJICHUSI.

JleficTBHE KMIKOCTH W ra3a Ha MOTPY)XEHHOE B HHMX Teslo. BeITankuBaromias (apXxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.

1. 3aBucHMOCTb J1aBJIEHUS ra3a OT TEMIEPATYPHL.

2. llepenaua naBneHus )KUIKOCTBIO U Ta30M.

3. CooOmiaromnyecs cocybl.

4. TuapaBIu4YecKHii mpecc.

SuawNE
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[IposiBneHue necTBUst aTMOCHEPHOTO TaBJICHHUS.
6. 3aBHCHMOCTH BBITAJIKUBAIOLICH CHIIBI OT 00BEMa NOTPYKEHHON YacTU Teja U IUIOTHOCTH
KUJKOCTH.
PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.
8. VYcrnoBue miuaBaHus Tell: IUIABAHUE UJIU MOTPYKEHUE TEJl B 3aBUCUMOCTU OT COOTHOIIEHUS
IJIOTHOCTEMN TEJIa U HKUJIKOCTH.
Jlabopamopnwvie pabomot u onvimel.
1. HUccnemoBanue 3aBHCHMOCTH Beca Tella B BOJE OT O00bEMa MOTPYKEHHOW B KHIKOCTh
YacTH TeJa.
2. OmnpeneneHue BBITAJIKUBAIONICH CHIIBI, JCHCTBYIONIEH Ha TENO, MOTPYXEHHOE B
KUJKOCTb.
3. TlpoBepka HE3aBUCUMOCTH BBITAIKHBAIOIICH CHUJIBbI, AEMCTBYIOUICH HA TEIO B KUAKOCTH,
OT Maccsl TeJa.
4. OmnbIThl, TEMOHCTPUPYIOUINE 3aBHUCUMOCTH BBITAJKUBAIOIICH CUJIBI, JEHCTBYIONIEH Ha
TEJNO B KMJIKOCTH, OT 00bEMa MOTpYXKEHHOW B KHUJKOCTh YacTU Tejlda U OT IUIOTHOCTH
JKUJKOCTH.

5. KoncrpyupoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOAKHM U OIpeneieHue eé

rpy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoiHOCTB. JHeprusi.

Mexanudeckas pabora. MOIIHOCTb.

[TpocTeie MeXaHU3MBI: pblyar, OJ0K, HAKJIOHHAs IUIOCKOCTb. IIpaBuio paBHOBecusl peluara.
[TpumeHeHue mpaBuiia paBHOBECHUS pbldara K 0510Ky. «3050Toe mpasuioy» Mexanuku. KITJ[ mpocTeix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas sHeprua. Kunetnueckas u noreHnuanbHas 3Heprus. lIpespamienne ogHOro
BUJIa MEXaHUYECKOW SHEPTUH B Ipyroi. 3aKOH COXPaHEHMsI SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. TIpumepsl NpOCTHIX MEXAaHU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Ompenenennie paboThl CHJIBI TPEHHUS TPU PABHOMEPHOM JIBJKEHUU Tejla 110
TOPU30HTAIEHON TOBEPXHOCTH.

~

2. HccnenoBaHue ycnoBH paBHOBECHS pblUara.
3. WUsmepenue KIT/I Hak1OHHOH MIIOCKOCTH.
4. VI3yueHue 3aKOHA COXPaHEHUS MEXaHUYECKOW IHEPTUH.

8 KJIACC

Pa3nen 6. TernuioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO--KMHETHYECKON TEOPUHU CTPOSHHUS BemecTBa. Macca u
pa3Mepbl  aroMOB M MOJeKyd.  ONbIThl, MNOATBEPXKIAIOIIME  OCHOBHBIE  IOJOKEHHS
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Mopnenu TBEPAOTO, KUAKOTO M Tra3000pa3HOTO COCTOSHUU BellecTBa. Kpucrammudeckue u
amopdusie Tena. OOBICHEHNE CBONCTB ra3oB, KHIAKOCTEW M TBEPIBIX TET HA OCHOBE IMOJIOKEHUN
MOJIEKYJIIPHO--KUHETUYECKOM Teopur. (CMauMBaHWE W KaNWUIApHbIE SBIEHUSA. TemioBoe
pacIIMpeHne U CKaTHe.

Temneparypa. CBsi3b TeMmMmeparypbl CO CKOPOCTBIO TEIUIOBOTO JBUXKEHUS YACTHII.
Buytpennss sHeprusi. CriocoObl M13MEHEHUs! BHYTPEHHEH SHEpruu: TeIrionepeaaya U CoOBEpIIeHUE
paboTsl. Busl Teruionepenaun: TEIIONPOBOAHOCTh, KOHBEKITHS, U3JIyUYeHHUE.

KoymmuectBo Termorel. YaenpHas TEIIIOEMKOCTh BeELIECTBA. 1€IUIO0OMEH U TEIUIOBOE
paBHOBecHe. YpaBHeHHE TerioBoro Oananca. [lmaBieHwe W OTBEpACBAHHE KPHUCTAIMYECKUX
BEIIECTB. YAeNbHas Terora IuiaBiaeHus. I[lapooOpazoBanme W KoHAcHcarus. Vcmapenwue.
Kumenve. VYnenbHas Temiaora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEpATyphl KHUIIEHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.

OHeprus TOIMBa. Y IeJIbHas TEII0Ta CrOpaHusl.



[Tpuntuner  pabotel  TemmoBbix apurareneit KIIJ[ temmoBoro nBurarens. TeroBbie
JIBUTATEH U 3alIUTa OKpY>Karouiei cpeibl.

3aKOH COXpaHEHUs U IPEBPALLECHUS SHEPTUU B TEIUIOBBIX MPOLECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JBHYKEHUS.
Hab6mronenue nuddys3un.
Habmtoienue siBjeHnii cMauMBaHUs U KaWUISIPHBIX SIBICHUIA.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
V3meHeHue AaBlieHus Ta3a pu U3MEHEHUH 00bEMa U HarpeBaHUK UITU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMiepaTypsl.
Buae! renonepenayn.
OxuaxieHre mpu COBEpIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.
10 CpaBHeHHE TETUIOEMKOCTEN Pa3IMYHBIX BELLIECTB.
11. HabmroneHre KUmeHus.
12. HabnroieHre mocTOsSHCTBA TeMITepaTyphbl IPHU TJIaBJICHUU.
13. Mojenu TeIIOBBIX IBUTATEIICH.
Jlabopamopnwvie pabomot u onvimeul.
OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CHUJT MOJICKYJISIPHOTO TPUTSKESHMUSL.
OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OMBITHI 110 HAOJIIOACHHUIO TEIIOBOTO PACHIUPEHHS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIITPHUIIA.
OnbITEl, JIEMOHCTPUPYIOIINE 3aBUCUMOCTH JIaBJIGHHUS BO3JAyXa OT e€ro o0némMa u
HarpeBaHUs WIN OXJIAKICHUS.
6. ITlpoBepka THUNOTE3Bl JIMHCWHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIepaTyphl.

7. HaOmroneHne M3MEHEHHs] BHYTPEHHEW SHEPIHHU Tella B pe3yibTaTe TEIIonepenayud u

paboThl BHEIIHHUX CHIL

8. HccnenoBanue sSBJICHHS TEIDIOOOMEHA ITPH CMENTMBAHUH XOJIOHOM U TOPSYCH BOJIBI.

9. OmpeneneHue KOJIMYECTBA TEIJIOTHI, TOTYYEHHOTO BOAOH MPH TEINIOOOMEHE ¢ HarpeThiM

METaJUTMYECKUM ITUITHHAPOM.

10. Ompenenenuie yaenpHOM TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca HCIapEeHHS.

12. OnpeneneHrie OTHOCUTENHHON BIKHOCTH BO3TyXa.

13. Onpenenenue yaensHON TETUIOTHI ITABICHHS JIbIA.

Pa3nes 7. JinekTpuyeckue H MATHUTHBIE SIBJICHHUS.

Onektpusanus Ten. JIBa pona dIeKTpUUYECKUX 3apsiioB. BzanmoseicTBre 3apsKEeHHBIX Tell.
3akon KynoHa (3aBUCHMOCTH CHJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TE OT BEIHMYMHBI 3apsiOB U
PACCTOSTHUS MEXIy TeJIaMH).

OnekTpuueckoe mose. Hampsx€HHOCTh 3nekTpuueckoro mnois. [lpunumn cynepno3unuu
AIIEKTPUYECKHUX MoJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiaoB. DIeMeHTapHbIN ieKTpuieckuil 3apsaa. CTpoeHue aToma.
IIpoBOTHUKY M IUBIIEKTPUKHU. 3aKOH COXPAHEHHUs dJIEKTPUUECKOTO 3aps/ia.

ONEeKTPUUECKUI TOK. YCJIOBHUS CYIIECTBOBAaHUSA JJIEKTPUUECKOro TokKa. McTOUHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS D3IEKTPUUECKOro TOKa (TEIUIOBOE, XHMHUYECKOE, MAarHUTHOE).
DNIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckas 1menb. Cuia Toka. OnekTpudeckoe HampsbkeHwe.  ComnpoTHBIIEHUE
MPOBOJIHUKA. YJIEJIbHOE CONPOTHUBICHHE BemlecTBa. 3akoH Owma a1 ydyacTKa — LETH.
[TocnenoBarenbHOE U MapauIeIbHOE COETMHEHHNE IPOBOAHUKOB.

PaboTta 1 MOUTHOCTH 3neKTpHUecKoro Toka. 3akoH /Dxoymns—Jlenna. DnekTpuyeckue e u
NOTPEOUTENH dIEKTPUUECKOI 3Heprun B 6bITy. KopoTkoe 3ambikaHue.

[TocrossHHBIE MarHuThl. B3auMoOJelWCTBHE TIOCTOSHHBIX MarHUTOB. MarHutHoe mMoJie.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue ISl KU3HU Ha 3emiie. OnbIT DpcTena. MaruutHoe mnoJsie
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3JIEKTPUYECKOTO TOKa. [IppuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. JIefICTBHE MarHUTHOTO IOJIS Ha
MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEINb TOCTOSIHHOTO TOKa. Mcronb30BaHuE 3I€KTPOIBUTaTeNel B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpiter @apages. SBineHue  snekTpoMarHUTHOM — uHAykuuu. IlpaBuwiio  Jlenua.
OnekrporeHepatop. CrnocoObl MOMY4YeHHUS DSIEKTPUUYECKOM HSHEPruu. OJNEeKTPOCTAHLIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

1. Dnexrpuszanus Tei.

JIBa poJia AEeKTPUYECKUX 3apsSA0B U B3aUMOJECHCTBUE 3apyKEHHBIX TEll.
VYCeTpoicTBO U IEMCTBUE 3IEKTPOCKOTA.
DneKTpocTaTUuecKast UHIYKIHSL.
3aKOH COXpaHEHUs AEKTPUUECKUX 3apsi/IOB.
[IpOBOJHUKY U TUBTIEKTPUKH.
MopenvupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cToYHMKM TOCTOSIHHOTO TOKA.
JleficTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B )KUJIKOCTH.
. "'a30BBbIit pazps.
. 3MepeHne cuiibl TOKa aMIIEpMETPOM.
. I3mepeHue 37eKTpuYecKOoro HarpsKeHNUs BOJIbTMETPOM.
. Peocrar u mara3uH COnpOTHBIICHUM.
. B3aumopeiicTBue NOCTOSIHHBIX MarHUTOB.
. MonenupoBaHie HEBO3MOKHOCTH pa3/I€JIeHUs 10JIFOCOB MAarHUTA.
. MopenvpoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.
. OmeIT OpcTena.
. MarauTHoe noJjie Toka. JJIeKTPOMAarHurT.
. JlelicTBuE€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
. DIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBIEHUS AJIEKTPOMArHUTHON UHIYKITUH.
. OnbrTer @apages.
. 3aBUCUMOCTH HaIpaBJICHUSI UHIAYKITMOHHOTO TOKA OT YCIOBUN €ro BO3SHUKHOBEHHS.
25. DIeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnuvie padbomot u onvimol.
OnBITHI MO HAOTIOEHUIO DNIEKTPU3AIIUU TNl MHAYKIUEH U PU CONTPUKOCHOBEHUH.
WccnenoBanue nelCTBUS JIEKTPHUUECKOTO MOJISI HA TPOBOTHUKH M TUAJICKTPUKH.
COopka u mpoBepKa padOTHI NEKTPUUECKOH IETH MOCTOSIHHOTO TOKA.
W3mepeHue u peryJInpoBaHHUe CUIIbI TOKA.
N3mepenue v peryaupoBaHue HapsiKEHUSI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MIYIIErO Y€pe3 Pe3nucTop, OT CONMPOTHUBICHUS
pe3ucTopa 1 HaNpsHKEHUs Ha PE3UCTOPeE.
7. OnbITHI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTD JIEKTPHUIECKOTO COMPOTHUBIICHUSI TTPOBOTHHAKA
OT €r0 JJIMHBI, IJIOIIA/IA MTONEPEUHOI0 CEYEHUsI U MaTepHuaa.
8. TlpoBepka mpaBWJIa CIIOKCHHS HANPSHKCHUW TIPU TIOCIICTOBATEIIBHOM COSAMHEHHH JBYX
pPE3UCTOPOB.
9. TIlpoBepka mpaBuiia Ui CUJIbI TOKA MPU MapaiieIbHOM COETUHEHUH PE3UCTOPOB.
10. Onpenenenrie pabOTHI ANMEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOp.
11. OmnpeneneHrie MOIIHOCTH 3JEKTPHUUECKOT0 TOKA, BBIIETSEMON Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIErO Yepe3 JaMIOUuKy, OT HampsHKEHUs Ha
HEH.
13. Onpenenenue KIIJl narpeBares.
14. UccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBHS MOCTOSIHHBIX MarHUTOB.
15. U3sy4eHre MarHUTHOTO TIONS TIOCTOSHHBIX MArHUTOB TMPH WX OOBEIUHEHUH U
pa3JieJIeHUN.
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16. UccnenoBanne neicTBUS HIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnbITH, IEMOHCTPUPYIOIIKME 3aBUCHMOCTb CHJIBI B3aUMOJICHCTBUSA KaTyLIKH C TOKOM U
MarHuTa OT CHJIbI TOKA M HAaIlpaBJICHUS TOKA B KaTYIIIKE.

18. M3yuenne AeliCTBUS MarHUTHOTO IOJISt HA IPOBOJIHHUK C TOKOM.

19. KoncrpynpoBanue u u3ydeHue paboThl HJIEKTPOIBUTATEIS.

20. Uzmepenue KI1J] anexTpoaBUraTeIbHON YCTaHOBKH.

21. OmbBITEI 1O HWCCIIENOBAHUIO SIBJICHHUS JJIEKTPOMAarHUTHOW WHAYKIHHU: HCCIEAOBaHNE
U3MEHEHHUI 3HAUYEHUS M HATPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KIIACC

Pa3nen 8. Mexanuyeckue siBJIeHUsI.

Mexanudeckoe aBukeHHe. MarepuanbHasg Touka. Cucrema otcu€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOro  ABWXKEHUA. PaBHOMepHOEe IpsAMOIMHENHOE JBHKEeHHME. HepaBHOMepHOE
npsMoOJIMHEHOe JBuKeHue. CpenHsis W MIHOBEHHash CKOPOCTh Tela IpU HEPaBHOMEPHOM
JBU>KEHUH.

Yckopenue. PaBHOyckopeHHOE mpsimonuHeiiHoe aBrkeHue. CBoOoaHoe mageHue. OTMBITHI
lanunes.

PaBHOMepHOE ABMKEHHE 1O OKpY:KHOCTH. Ilepmon u yacrora oOpamieHus. Jlunelinas u
yIJIoBasi CKOpoCTU. LIeHTpOoCTpeMUTENBHOE YCKOPEHHUE.

IlepBoiii 3axkoH HeroTona. Bropoit 3akon Herotona. Tperuii 3akoH Hptorona. Ilpunumn
CYNEPIO3UIIUU CHUJL.

Cuita ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TpeHHUs CKOJIbXXEHUS, CUjla TPEHUS MOKOs,
JpyTue BUJbI TPEHUS.

Cuna TsSKECTH U 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJHOTO TMaeHMUS.
Jewxenue mnanet Bokpyr Comnna. [lepBas kocMuyeckasi ckopocTb. HeBeCOMOCTh U TIEperpy3Ku.

PaBHOBecue marepuanbHO# Touku. AOGCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEpIOTO Tema ¢
3aKpEIUIEHHOMN OChIO BpalieHusa. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynsc Tema. M3MeHenue umnyinbca. MMmynbc cuibl. 3aKOH COXpPAaHEHHUS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanuueckass paboTta M MOIIHOCTh. PabGoTa cun TspkecTH, ynpyroctu, Tpenus. CBs3b
sHeprun u padoThl. lloTeHnManbHas SHEpPrusi Tena, MOJHATOTO HAJ TOBEPXHOCTHIO 3EMIIH.
[ToTeHumanbHas sHeprusi cxarod npyxkuHbl. KuHetnueckas sHeprus. Teopema 0 KMHETHUECKOM
SHEPTruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1. HabGmroneHne MeXaHUYeCKOTO JIBIXKCHHSI Te€Jla OTHOCUTEILHO Pa3HBIX TEJI OTCUETA.

2. CpaBHEHHE MyTeH W TPACKTOPUN IBUKEHHSI OJHOTO M TOTO XK€ Tella OTHOCHUTEIBHO

pPa3HBIX TEIJI OTCUETA.

3. H3MepeHue CKOPOCTH M YCKOPEHUS MPSIMOJIMHEHHOTO ABUKCHHUS.

4. WccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBHKCHHSI.

5. HalGnronenue qBUXKEHHS TeNa MO OKPYKHOCTH.

6. HaOmroneHne MeXaHWUYECKUX SBJICHHN, TMPOUCXOMISIINX B cHcTeMe oTcuéra «Termexkay

npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUN OTHOCUTENFHO KabuHeTa (GU3HKH.

7. 3aBUCUMOCTH YCKOPEHHUS TeJla OT MacChl Tejla U JISUCTBYIONICH Ha HETO CHJIBI.

8. HalGmroneHnue paBeHCTBa CUJI MPU B3aUMOICHCTBUM TEJL.

9. H3meHeHwue Beca Tesla MPU YCKOPEHHOM JIBUKEHUH.

10. Ilepenaya umnysbca Mpyu B3aUMOJICHCTBUHU Tell.

11. TIpeoOpa3oBaHus SHEPTUH NTPU B3aUMOJICUCTBUU TEJl.

12. CoxpaHenue UMIyabCca IPU HEYIPYTOM B3aUMOICHCTBHH.

13. CoxpaHeHue UMITyJIbCca Py a0COFOTHO YIIPYTOM B3aMMOICHCTBHH.

14. HaGmroieHre peakTHBHOTO JBUKCHHUS.

15. CoxpaHneHrne MeXaHUYECKON PHEPTUHN TTPH CBOOOHOM ITaJICHUH.

16. CoxpaHeHne MEXaHUIECKOW SHEPTUU MPH JABIKEHUH Tella O] IeWCTBUEM TIPYKHHBI.



Jlabopamopnwvie padbomot u onvimol.

1.

2.

o N

10.

11.

KoHcTpynpoBanue Tpakra A pasroHa M JaJIbHEMILEro pPaBHOMEPHOIO ABM)KECHHUS
HIAPHKA UITH TEJICKKH.

Omnpenenenue cpenHell CKOPOCTU CKOJNBXKEHHS OpycKa WM JABIDKEHHS LIapUKa 10
HAKJIOHHOM TIOCKOCTH.

OmnpeneneHue YCKOPEHHs Tella IpPHU PAaBHOYCKOPEHHOM JBIKEHHHM TI0 HAKJIOHHOU
TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBIDKEHUH 0e3
HAYaIbHON CKOPOCTH.

[TpoBepka TUMOTE3BI: €CIIM MPH PABHOYCKOPCHHOM JIBUKCHHH 0€3 HAadaJIbHOW CKOPOCTH
IMIYTU OTHOCATCA KaK pAn HEUETHBIX YHUCCJI, TO COOTBCTCTBYIOIIUEC MPOMEIKYTKH BPCMCHHU
OJTMHAKOBEI.

I/ICCJ'IGI[OBaHI/Ie 3aBUCUMOCTHU CHUJIBI TPCHHUA CKOJIBXKCHUA OT CHJIBI HOPMAJIbHOI'O
JIABJICHUSI.

Omnpenenenne KodhHUIUEHTA TPESHUS CKOJBKCHHS.

Omnpenenenne )XECTKOCTH TPYKHUHBL.

Onpenenenue pabOThl CHJIBI TPEHUS MPU PABHOMEPHOM JBHKEHMM Tejla 110
TOPH30HTAILHOW TOBEPXHOCTH.

Omnpenenenne pabOTHl CWIJIBI YIPYTrOCTH MpPH TOABEME TIpy3a C HCIOJIb30BAaHHEM
HETOBIKHOTO U TOABHYKHOTO OJIOKOB.

N3ydeHnune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3zgen 9. Mexannuyeckue KoJ1e0aHuA U BOJHEIL.

KonebarenpHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KoJeOaHWiA: MEpUoJ, YacToTa,
amMIIuTYAa. MaremaTuyeckuii W NpYXUHHbIM MasTHUKHM. [IpeBpamieHue »Heprum mpu
K01€0aTeIbHOM IBUKEHUH.

3aryxatomue kojeOaHus. BpIHyXIeHHble KoiebaHus. Pe3onaHc. MexaHuWdeckue BOJIHBI.
CaoiicTBa MexaHn4ecKuX BoJIH. [Ipo/1osibHbBIE U MTONEepeyHbIe BOJHBL. J{JIMHA BONHBI U CKOPOCTH €€
pacnpocTpaHeHHus. MexaHM4eCKHUEe BOJIHBI B TBEPJOM TeJE, CEICMUYECKHUE BOJIHBI.

3Byk. ['pomMKoOCTb 3BYyKa U BbicoTa TOHA. OTpakeHue 3ByKa. IHQpa3ByKk U ynbTpa3ByK.

Hemoncmpavyuu.

1. HabGmronenue xosieGaHUM TEN MO ACHCTBUEM CHIIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. HaGmonenue xoneOaHuil rpy3a Ha HUTU U Ha TIPYy>KUHE.

3. Habmonenne BIHYKICHHBIX KOJIEOaHUH U pe30HaHca.

4. PacnpocTpaHeHHe NPOIOJIbHBIX U MONEPEYHbIX BOJIH (HA MOJAEIH).

5. HaGmroneHune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKMI pe30HaHC.

Jlabopamopnwvie padbomot u onvimul.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOJIEOaHUN MaTeMaTUYECKOT0 MasiTHUKA.

2. OmnpezeneHune 9YacTOTHI U TIEpHO/Ia KOJIeOaHHd IPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBHCHMOCTH Tepuoja KojeOaHWH MOJBEIIEHHOrO0 K HHUTH Tpy3a OT
JUTMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH Tepuoja KoleOaHWN MPYKMHHOTO MasTHHUKAa OT MacChl
rpysa.

5. TIpoBepka HE3aBUCUMOCTHU NEpHOAA KojeOaHUil Ipy3a, MOABEHIEHHOTO K HUTH, OT MacChl
rpysa.

6. OnbIThl, JEMOHCTPUPYIOIIKE 3aBHCUMOCTh MEpHo/a KoJeOaHHH MPYKUHHOTO MasTHHKA
OT Macchl Ipy3a U KECTKOCTH MPY>KUHBL.

7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJCHHUS.

Paszgea 10. DiaekTpoMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.

SHQKTpOMaI‘HI/ITHOG II0JIC. 3JI€KTpOM3.FHPITHBI€ BoaHEL. CBolicTBa 9JICKTPOMArdHuTHBIX BOJIH.
[Ikana 31eKTpOMarHUTHBIX BOJIH. Mcronb30BaHNe 3JIEKTPOMArHUTHBIX BOJIH /ISl COTOBOM CBS3H.

DneKTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.



Hemoncmpayuu.

1. CaoiicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BomHoBbIe CBOICTBA CBETA.

Jlabopamopuvie pabomsl u onvimol.

1. U3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOUIbI0 MOOUIIBHOTO TenedoHa.

Pa3nen 11. CBeToBbIe siBICHHS.

JlyueBass mopmenb cBera. Mcrounuku cBera. IlpsimosnuHeiiHOe pacmpocTpaHEHHE CBETaA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpaKeHUs CBETA.

[Ipenomnenue cBera. 3akoH mperomiieHUs cBera. [lomHoe BHyTpeHHee OTpakeHHE CBETa.
Hcnonp30BaHre MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHUYECKUX CBETOBOAX.

Jlunza. Xon mydeid B mH3e. OnTuyeckas cuctema GoTroarnapara, MUKpPOCKOIA U TEJIECKOIIa.
['na3 kak ontuyeckas cucreMa. bin3opykocTs U 1aabHO30PKOCTbD.

Paznoxenne Genoro csera B crektp. OnbiTel HetoToHa. Cllo)keHUE CIIEKTPANBHBIX I[BETOB.
Hucnepcus ceTta.

Hemoncmpayuu.

[IpsimonuHEtHOE pacpoCcTpaHeHHE CBETA.

OtpaxkeHue cBera.

[Tomyuenue n300pakeHUii B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

OnTH4eckuii CBETOBO/I.

Xon sryueit B coOnparomiei JmHse.

Xox Jiydeil B paccenBarollel JUH3E.

[TosryueHnue n300paxeHUil ¢ MOMOILBIO JIUH3.

. Ipunnun neiictBus ¢otoanmnapara, MUKpOCKOIA U TEJIECKOTIA.

10. Mogens riaza.

11. Paznoxxenue 6enoro cBeTa B CIEKT.

12. Tlony4enune 6enoro cBera Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopuvie padomol u onvimel.

1. HUccnenoBaHue 3aBUCUMOCTH yIila OTPaXE€HUSI CBETOBOI'O JIy4a OT yIJia Ma/JeHus.
2. M3yueHue xapakTepUCTHK U300pa)keHUs MpeaMeTa B IIIOCKOM 3epKale.

3. HccrnenoBanue 3aBHCHMOCTH yTJia TPEIOMIJIEHUS CBETOBOTO JIy4a OT yIja MaJeHUs Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tomy4yeHnue n300paskeHUit ¢ TOMOIIIBIO COOMPAFOIIEH JTUH3HI.

Onpenenenne GOKYCHOIO PACCTOSHUS U ONTUYECKOHN CHUJIBI COOMpArOIei TNH3BI.
OMnBITHI MO PA3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.

OnbITEl 1O BOCHPHUATHIO IBETAa NPEAMETOB NpU HX HAOMIONEHUHM Yepe3 IIBETOBBIC
(GUIBTPBHIL.

Pasznen 12. KBanToBble sIBJICHHUS.

OmneiTel Pezepdopna u mianerapHas Mozaens atoma. Mogens aroma bopa. Hcnyckanue u
norJionieHre ceera atoMoM. KBantsl. JInHeiuaTeie CIEKTPHI.

PamnoaktuBHOCTE. Aunbda-, Oera- u ramma-usnydeHus. CTpOeHHE aTOMHOTO sijIpa.
Hyxionnas wmopens aTomHoOro sjapa. HM3orombl. PanmoaktuBHble mnpeBpamienusi. Ilepuon
MOJTypacnaia aTOMHBIX sIJIEp.

SnepHble peakiuu. 3aKOHBI COXPaHEHMs 3apsSA0BOTO M MAacCOBOTO YHCEN. DHEPrusi CBSI3U
aToMHBIX snep. CBsi3p Macchl U dHepruu. Peaknuu cunrtesa u aeneHus saep. VIcTOUHUKH SHEPTUU
ConHua u 3B€3.

Anepnas sHepreTuka. JleicTBUS paAMOaKTUBHBIX U3JTYY€HUN HA )KUBBIE OPTraHU3MBI.

Hemoncmpayuu.

1. CnexTpbl U3TY4EeHHS U MOTIOUICHHUS.

2. CrHekTpsl pa3IHYHBIX Ta30B.

3. CnexTp Bogopoa.

4. HabmoneHue TpekoB B kamepe Buibcona.

5. Pabora cu€ryrika HOHU3HPYIONTUX H3TyUEHUH.
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6. Peructpauus nzmydeHus: IpUPOIHBIX MUHEPATIOB U IPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HabumroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYUCHHUS.

2. HccnemoBaHue TPEKOB: W3MEPEHUE HHEPTUM YACTHUIBI [0 TOPMO3HOMY NyTH (TIO

dboTorpadusm).

3. H3mepeHue paanoakTUBHOTO (QoOHA.

IoBTOPHUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpUTENHEHO--0000IIAONTNIT MOTYb TIPEIHA3HAYEH JJII CUCTEMATH3AIMN ¥ 00O00IICHUS
MPEIMETHOTO COJEP>KAaHUSI U OMBITAa IEATEIbHOCTH, TPUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca
bu3ukM, a TaKXke A MOATOTOBKH K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMeHy MO (QU3UKe IS
00y4aromuxcst, BEBIOPABIINX 3TOT YUEOHBIH MPEIMET.

[Tpu u3yyeHUN AAHHOTO MOAYJIS PEANTU3YIOTCS U CUCTEMATU3UPYIOTCS BHUBI ACSTEIbHOCTH,
HA OCHOBE KOTOPBIX 00ECIIEUYNBACTCS JOCTHIKCHHE TIPEMETHBIX M METAMPEAMETHBIX IIAHUPYEMBIX
pe3ynbTaToB 00ydeHus, (GOpMHUPYETCS €CTeCTBEHHOHAY4YHas TPaMOTHOCTb: OCBOEHHE HAYYHBIX
METOJIOB HCCIICJIOBAHUS SIBIICHUH TIPUPOJIBI W TEXHUKH, OBJIAJICHUE YMEHUSMHU OOBSICHAITH
dbuznyeckue BICHUS, IPUMEHSS MOTydYeHHbIC 3HAHUSI, PEIIaTh 33a/Ia4M, B TOM YHCJIE KAaUeCTBEHHBIE
U SKCIIEPHMEHTAJILHBIC.

[TpuHIMNIUATBHO NEATENBHOCTHBIA XapaKTep JaHHOTO pa3jenia peaiu3yercs 3a cuéT Toro,
YTO 00YJaroNIuecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

HA OCHOBE IOJIYYCHHBIX 3HaHUHN pacro3HaBaTh U HAYYHO OOBSCHATH (PU3NYECKHUE SBICHUS B
OKpY’Kalollel Ipupoe U TOBCEIHEBHOM KHU3HH,

UCIIONIb30BaTh HAYYHBIE METObl UCCIIEOBaHMS (PU3UYECKHUX SIBICHHM, B TOM YHCIE IS
MIPOBEPKHU THITOTE3 U TIOTYICHHS TCOPETUICCKUX BBIBOJIOB;

OOBSCHATH HAay4YHBIE OCHOBBI HauOollee BAXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJOTHH,
HarpuMep, NPaKTUIECKOTO MCIIOIB30BAHUS PA3IMYHBIX MCTOYHHKOB SHEPTrHM Ha OCHOBE 3aKOHA
MPEBpAIeHHs] U COXPAHEHHSI BCEX U3BECTHBIX BUOB YHEPTHUH.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

N3yuenne Gpu3uku Ha ypoBHE OCHOBHOI'O OOIEro oOpa3oBaHUs HAIIPABICHO Ha JOCTHIKEHHE
JUYHOCTHBIX, METAMIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbHI
B pesynbrare wu3ydeHuss (GU3MKA HA YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHHUs Yy
oOyuarorierocst OynyT c(hopMHUpPOBAHBI CIETYIONUE JUYHOCTHBIE Pe3yJbTAThI B YaCTHU:
1) naTpHOTHYECKOro BOCIIMTAHUS:
NpOSIBIIEHUE HMHTEpeca K HMCTOPUM M COBPEMEHHOMY COCTOSHHIO POCCHICKON (hu3ndecKoit
HayKH;
[IEHHOCTHOE OTHOILIEHHUE K JJOCTHXKEHUSM POCCUICKUX YUEHBIX --(H3HKOB;
2) rpa’kaIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXIECHHU OOIIECTBEHHO 3HAUYUMBIX M ITHYECKHX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHKEHUH (PU3UKU;
OCO3HAaHHE BaXHOCTU MOPAJIbHO--3TUYECKUX MTPUHIIUIIOB B ACSITEILHOCTH YUEHOTO;
3) 3cTeTHYECKOIr0 BOCTIUTAHMSI:
BOCIIPUSITHE J3CTETUYECKUX KauyecTB (U3NYECKOH HayKu: €€ TapMOHHYHOTO IOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:
0CO3HaHME LIEHHOCTH (PU3MUECKON HAyKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS MHPA, OCHOBBI
pPa3BUTHUS TEXHOJOTUMN, BaKHEUIIIEH COCTABIISIONIEH KYIbTYpHI;
pa3sBUTHE HAYYHOH JIH0O03HATENILHOCTH, HHTEPECA K UCCIIEA0BATEIbCKON AEATENbHOCTH;
5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHS:



OCO3HAHUE IIEHHOCTH 0e30macHOTo 00pasa JKM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHDE,
BXHOCTH MpaBWJI 0E30MacHOrO TMOBEACHHS Ha TPAHCIOPTE, HA JIOPOTax, C JIIEKTPUYECKUM U
TEIJIOBBIM 000PYI0BAaHUEM B JOMAIIIHUX YCIOBHUSX;

c(OpMUPOBAHHOCTh HaBbIKa pediiekcHu, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO Ke
mpaBa y JIpyroro 4ejioBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

aKTHBHOE Yy4YacTHE B PEHICHUWH TMPAKTHYECKUX 3a1ad (B paMKax CeMbH, 00pa3oBaTelIbHOU
OpraHu3aly, ropojia, Kpas) TEeXHOJIOTHYECKON U COIIMAIbHONW HAMPABICHHOCTH, TPEOYIOIINX B TOM
yucie U PU3NIeCKnX 3HAHUMH;

HWHTEPEC K MPAKTUYECKOMY M3YUYCHHIO TTpodeccuii, CBA3aHHBIX C (PU3HKOM;

7) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

OpPHUCHTAIMs Ha TpUMEHEeHHWe (U3WYeCKHX 3HAHWUW JUIsi pelIeHus 3agady B 00JacTu
OKPY’KaIOIIeH Cpelibl, MJIAHUPOBAHUS IMOCTYIKOB MU OLIEHKHM HMX BO3MOXKHBIX IOCJEICTBHM is
OKPYKAroIIel Cpeibl;

OCO3HAHUE TJIOOABHOTO XapaKkTepa KOJIOTMYECKUX MPOOJIeM U MYyTeH X PEIICHHUS;

8) ajanTannu K N3MEHSAIIIUMCS YCJIOBHAM COUMAIBHON M MPUPOAHOM Cpe/bl:

MOTPEOHOCTh BO B3aMMOJICHCTBUM P BHITIOJIHEHUH WCCIIEIOBAHUIN U MPOEKTOB (PU3MUECKOM
HAIPaBIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSIM JIPYTHX;

MOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JIeATeIbHOCTD;

noTpeOHOCTh B JOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4Hclie (OPMYIUPOBATh UACH, TOHATHUSA,
TUTIOTE3bI O (PU3NYECKUX OOBEKTAX U SBJICHUSX;

OoCo3HaHue AePUIIUTOB COOCTBEHHBIX 3HAHUM MU KOMIIETCHTHOCTEH B 001acTH (PU3UKH;

TUTAHUPOBAHKE CBOETO PA3BUTHSI B MPUOOPETCHUN HOBBIX (PM3UYECCKUX 3HAHUI;

CTpeMJICHHE aHAJIM3UPOBATh U BBISIBIATH B3aUMOCBSI3M MPUPOJIBI, OOIIECTBA M SKOHOMHKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUIA;

OIICHKA CBOMX JCHCTBHIA C YUETOM BIUSHUS HA OKPYKAIOIIYIO CPEAY, BOZMOKHBIX TI00AIbHBIX
IMOCJICICTBUH.

METANPEIMETHBIE PE3YJIBTATHI

B pesynbTare ocBOeHMs MpOrpaMMsl 1o (U3MKe Ha YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHMs
y oOyuaromierocs OyayT chopMuUpOBaHBl MeTamnpeAMeTHbIe Pe3yJbTaThbl, BKJIIOYAIONINE
MO3HABATENIbHBIE YHUBEpCaIbHbIE YUeOHBbIE JACHCTBHS, KOMMYHHMKATHBHBIE YHHUBEpCAIbHbBIE
y4eOHbIe JISHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YUeOHbIE IeHCTBUSI.

ITo3HaBaTebHBbIE YHHBeEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble Jiornueckue A1eCTBUA:

BBISIBJISITh M XapaKTePU30BaTh CYIIIECTBEHHBIE MPU3HAKN OOBEKTOB (SBJICHHIA);

YCTaHABJIMBATh CYMIECTBEHHBIH TMPH3HAK KiIacCH(UKAIMH, OCHOBaHUS M O00OOIICHUS WU
CpaBHEHUS,

BBISBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUYUS B paccMaTpUBaeMbIX (akTax, JaHHBIX U
HAOIIOIEHUSX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSIM;

BBISIBJISITH  IPUYMHHO--CJICJICTBCHHBIC CBSI3W TIPH  HM3yYCHWHM (PU3NYCCKUX SBICHUH U
MIPOIIECCOB, JIeNaTh BBHIBOJABI C MCIOJIH30BAHUEM JEAYKTUBHBIX U MHIYKTHUBHBIX YMO3AKIIOYCHUH,
BBIJIBUTATh THITOTE3BI O B3aUMOCBS3IX (PU3NICCKUX BEITUYHH,

CaMOCTOSITENIFHO BBIOMPATh CIOCOO pemieHus yd4eOHOM (HU3MYecKoil 3amaun (cpaBHEHHE
HECKOJIbKUX BapHUaHTOB pEIlEHUs, BHIOOp Hambojee MOIXOISIIIET0 C Y4ETOM CaMOCTOSITENIbHO
BBIJICTICHHBIX KPUTEPHUER).

Ba3oBrble ucciaenoBareLCKue AeiCTBHSA.

MCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKII HHCTPYMEHT MIO3HAHNUS,

MPOBOAMUTH IO CAMOCTOSITENIbHO COCTaBICHHOMY IUIaHY OIBIT, HECIOKHBIM (pu3ndecKuit
IKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAaHNE (PU3NIECKOTO SBIICHUS;

OLICHMBAaThb Ha NPUMEHHUMOCTb U JOCTOBEPHOCTb HH(POpPMAIMIO, MOJYYEHHYI0 B XOJ€
WCCJICTOBAHMSI MITU DKCTICPUMEHTA,;



CaMOCTOSITENIbHO (OPMYJIUPOBAaTh OOOOIIEHUS W BBIBOJBI MO pPe3yjbTaTaM IMPOBEAEHHOTO
HAOIIO/ICHUS, OTIBITA, UCCIICOBAHNUS,

IPOTHO3UPOBATh BO3MOXKHOE JalbHEWIEe pa3BUTHE (PU3MYECKHX IIPOIECCOB, a TaKXKe
BBIJIBUTATh TPEOJI0KEHUSI 00 MX Pa3BUTUHU B HOBBIX YCIIOBUSX MU KOHTEKCTaX.

PatGora ¢ undopmaumeii:

OPUMEHSTh pPa3IMYHBIE METOJbl, WHCTPYMEHTHl W 3alpochl TpPU TOUCKE U OTOOpe
nH(pOpMaLlMU WIH JaHHBIX ¢ Y4ETOM MPeAIoKeHHOM yueOHo! (hu3nueckoi 3a1auu;

aHAJTU3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIUIO pa3IMYHBIX BHJIOB U
dbopM npeacTaBieHUS;

CaMOCTOSITENIbHO ~ BBIOMpPATh ONTUMalbHYIO GopMy TMpeiacTaBieHus uHpopManuu U
WITIOCTPUPOBATh pellaeMble 33a4l HECIOKHBIMU CXEMaMH, TUarpaMMamMu, HHOU rpadukoit u ux
KOMOHMHAIIUSIMH.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

B XoJie 00CyXIeHusi ydeOHOro maTepuana, pe3yJbTaToB JabOpaTOpHBIX pPadOT U MPOEKTOB
3a/1aBaTh BOIIPOCHI IO CYILIECTBY OOCYKJAa€MOW TeMbl M BBICKAa3blBaTh HJEH, HALIEJICHHBIE Ha
pelleHure 3a71a4u U NoAepKaHue OaroxxenareIbHOCTH OOLIEHHUS;

COIIOCTABJISITh CBOU CY)KJIEHUS C CYKICHHUSIMH JAPYTUX YYaCTHUKOB JMAJIOTa, OOHApYyXUBaTh
pa3inyre U CXOJICTBO MO3UIINK;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOJIMYHO MPEACTABIATH PE3YJIbTAThl BBHIOJHEHHOTO (PU3NYECKOrO OMbITa (IKCIEPHUMEHTA,
MCCJICIOBAHMS, IPOEKTA);

MOHUMATh U HCIOJB30BATh MPEUMYIIECTBA KOMAHAHOW U WMHIUBUIYalTbHOW pabOThl MpHU
pelIeHUH KOHKPETHON (pU3HUecKoi MpoOIembl;

MPUHUMATh LIETTU COBMECTHOM JESITENIbHOCTH, OPTaHU30BbIBATH JIEUCTBUS MO €€ TOCTHXKEHUIO:
pacrpenenaTb poiid, 00CYKIaTh MPOLECCHl U PE3YJIBTaThl COBMECTHOM pabOThI, 000011aTh MHEHUS
HECKOJIBKUX JIIOCH;

BBIMOJHATh CBOIO 4YacTb paOOThl, JOCTHras KadeCTBEHHOIO pe3yjbTaTa II0 CBOEMY
HaIpaBJIEHUIO U KOOPAUHUPYS CBOM JEUCTBUS C APYTUMH YJI€HAMU KOMaH/IbI;

OLICHMBAaTh KaueCTBO CBOEro BKJIaJa B OOMIMI MPOAYKT MO KPUTEPUSM, CaAMOCTOSITEIBHO
c(hOpMyIUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBHUS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiicCTBUSA

Camoopranuzanus:

BBISIBJIATH TPOOJIEMBbI B JKU3HEHHBIX W YYEOHBIX CHUTyalUsX, TPEOYIOUIUX JJIsi pPEIICHUS
buznYeCKUX 3HAHMIA;

OPUEHTHPOBATHCS B PA3JIMYHBIX MMOIX0JaX MPUHATHS PEIICHUNA (MHANBUIYaTbHOE, IPUHATHE
pelIeHus B Tpyne, IpUHATHE PELICHUN TPYIIoN);

CaMOCTOSITENIbHO ~COCTAaBJISATh QJITOPUTM peuleHus (U3NYECKOM 3aJayd  WIM IJ1aHa
UCCIIEIOBaHMS C YYETOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
IIpeJIaracMble BapUaHThI PEIICHMIA;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PELICHHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JIaBaTh aJIEKBAaTHYIO OLICHKY CUTYallUU U MpeuiaraTh IiaH €€ U3MEHEHNS,

OOBSACHATh NPUYMHBI JOCTHKEHUS (HEAOCTH)KEHMSI) pe3y/lbTaTOB JEATEIbHOCTH, aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh (B TOM 4YHCIE B XOJ BBINOJIHEHUS (HU3HUECKOTO
WCCIICIOBAHMSI WIIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOATEIHCTB, H3MEHUBIIHMXCS CHUTYaIlWH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBUSIM;

CTaBUTH ce0sl HA MECTO JPYroro 4ejoBeKa B XOJE CIopa WK AUCKYCCHU Ha HAy4YHYIO TEMY,
MMOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPYroro;

MpHU3HaBaTh CBOE MPAaBO HAa OUIMOKY IpH pelieHruu GU3NYECKUX 3a/1a4 WK B YTBEPIKICHUAX
Ha Hay4YHbIE TEMBI U TAKOE K€ MPaBo JIPYroro.



INPEAMETHBIE PE3YJIBTATbBI

K xoHumy oOyueHuss B 7 Kiacce INpeIMETHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATUA: (PU3UUYECKUE U XUMHUECKUE SBJICHUS, HAOJIOJICHUE, SKCIIEPUMEHT,
MOJIeNIb, TUMOTE3a, CAMHUIBI (PU3MUECKUX BEJIWYHMH, aTOM, MOJEKYJa, arperatHble COCTOSHUS
BellecTBa (TBEpHOE, IKUAKOE, ra3000pa3HOE), MEXaHMYECKoe JBIM)KEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSMOJIMHENHHOE), TPACKTOPHUs, PABHOACHCTBYIOIIAsA cuia, fegopmanus (ynpyras,
IUTACTHYECKasi), HEBECOMOCTh, COOOIAIOIINECS COCY/bI;

pasnnyath sBiaeHus (Iuddy3us, TEIIOBOE [BHKEHHME 4YacTUI[ BEIIECTBA, PaBHOMEPHOE
JBUJKECHHE, HEPAaBHOMEPHOE IBUKCHUE, NHEPLIUS, B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPIBIX TEI C
3aKpEIJIEHHOM OCBIO BpallleHUs, Iepefada NaBiIeHUs TBEPABIMU TeJaMH, KUAKOCTAMU U Ia3aMu,
aTMocdepHoe JaBlieHHEe, IUIaBaHUE TEJl, MPEBPALICHNUS MEXaHUYECKON 3HEPTHH) MO OMHMCAHUIO MX
XapaKTEpHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX AAHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh IPOSBICHUE M3YUYEHHBIX (PU3UYECKUX SIBICHUN B OKPYKAIOIIEM MHpPE, B TOM
yucie GU3nUecKue sSBICHUs B IPUPOAE: MPUMEPHI IBMKEHUS C pa3IMYHBIMU CKOPOCTSMU B JKUBOU
U HEXHBOW TNPHPOJE, NCHCTBUE CWIIBI TPEHUS B IMPHPOJIE U TEXHHKE, BIMSHHE aTMOC(HEepHOTo
JIaBJICHUS] Ha >KMBOM OpraHu3M, IUIaBaHUE PbIO, phlYard B TEJE UYeJIOBEKa, IIPU 3TOM NEPEBOAUTH
NPaKTUYECKYIO 3a/1a4y B Y4E€OHYIO, BBLICIATH CYIIECTBEHHBIE CBOWCTBA (NMPHU3HAKH) (PH3MUECKUX
SIBJICHUIA;

ONKCHIBATh HM3yYCHHBIC CBOMCTBAa Tel W (U3MYECKUE SBICHUS, HCIONB3YS (u3mueckue
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BELIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIA
YIOPYTOCTH, CUJIa TSKECTH, BEC Tella, CUJla TPEHUs, JaBlieHue (TBEPAOIO Tela, >KUJKOCTH, rasa),
BBITJIKMBAIOIAs CHJIa, MeEXaHWdeckas paboTa, MOIIHOCTb, IJIEUYO CHJIBI, MOMEHT CHJIBI,
KOA((UILIMEHT MOJIE3HOro NEHCTBUS MEXAaHHW3MOB, KMHETHYECKasl M MOTEHIMaJIbHAsL SHEPTHs), IPU
OTHCAaHHUM MPABUIIBHO TPAKTOBATh (PU3MUECKHUI CMBICT MCIIOJIB3YEMBIX BEJIMUMH, X 0003HAYCHUS U
eAVHMLB (U3MUECKUX BEIMYMH, HAXOAMTHh (OPMYJbl, CBSA3BIBAIOIINE JAHHYIO (U3NYECKYIO
BEJIMYMHY C JIPYTMMHU BEIMYMHAMHU, CTPOUTh Tpa(UKH M3Y4YEHHBIX 3aBUCHUMOCTEH (U3NYECKUX
BEJIMYUH;

XapakTepu3oBaTh CBOICTBa Tel, (U3UYECKUE SIBICHUS M TPOLECCHI, HCIOJB3Ys IMpaBuiia
CIIOXKEeHMs cuil (BAOJIb OIHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesna, paBUIIO
paBHOBecHsl pblyara (0J0Ka), «30JI0TO€ MPaBHIIO» MEXAaHUKHU, 3aKOH COXPAaHEHHs MEXaHMYEeCKOU
SHEPruH, IpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3allUChIBAaTh €0 MaTEMaTUYECKOe
BBIPAKCHHE;

OOBACHATh (PU3NYECKUE SIBICHHUS, MPOLECCHl U CBOMCTBA T€J, B TOM YHCIIE U B KOHTEKCTE
CUTyallull MPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUUMHHO--CIEICTBEHHBIE CBS3H,
CTpPOUTh OOBSICHEHHE U3 |—2 JIOTMYEeCKMX IIaroB C Omopoil Ha 1-2 H3y4yeHHBIX CBOMCTBA
bu3nUecKux sBICHHUH, GU3NUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

pemath pacy€THbIe 3a7aun B 1—2 NEHCTBUS, UCTIONb3Yys 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIIHE
¢u3nueckre BETUYMHBI: HAa OCHOBE aHalM3a YCIIOBHs 3aJauyd 3alHChIBaTh KpPaTKOE YCIIOBHE,
MOJICTaBIATh (PU3UYECKHE BEIMYMHBI B (OPMYNBI M MPOBOAUTH PacuéThl, HAXOAUTH CIPAaBOYHbIE
JTaHHbIe, HEOOXOAUMBIE JJISl PELICHNUs 3aj1ay, OLEHUBATh PEATMCTUYHOCTD MOJYyYeHHOHN (pu3nueckon
BEJIMYMHBI,

pacrio3HaBaTh MpoOJIeMbl, KOTOPblE MOXHO PEIIUTh MPH MOMOLIM (PU3HYECKHX METOJIOB, B
ONHCAaHUM HCCIEIOBaHMUS BBIICIATh IPOBEPSIEMOE MPEANOIOKEeHUe (THIOTe3y), pasziauyaTb U
UHTEPIPETHPOBATH MOIYYECHHBIN Pe3yabTaT, HAXOAUThH OMIMOKU B XOJ/€ OIBITA, JACTaTh BHIBOABI 110
€ro pe3ynbTaTaM;

IPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (U3NYECKUX SBICHUNA WM (PU3HMUECKUX CBOWCTB TEIN:
(GopMynHupoBaTh INPOBEPSEMbIE IPEINOJIOKEHHUA, COOMpaTh YCTAHOBKY W3 MPEAJIOKEHHOTO
000pyI0BaHUSs, 3aIUCHIBATH X0/ OMbITa U (OPMYIUPOBATH BHIBOJIBI;

BBINOJIHATh NPSMBbIE H3MEPEHUsl PACCTOSHUSA, BPEMEHHM, Macchl Tesa, 0o0bEMa, CHJIBI U
TEMIIepaTypbl C UCIOJb30BAHUEM AHAJOTOBBIX M IM(POBHIX MPHOOPOB, 3aMUCHIBATH MOKA3AHUS
pUOOPOB C YUETOM 3aJaHHOM aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHHUI;



MPOBOJIUTh MCCJICIOBAHUE 3aBHUCHUMOCTH OJHOW (PU3UYECKOW BEIMYMUHBI OT JPYrol C
WCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUM (3aBUCUMOCTH MYTH PABHOMEPHO JBIXKYIIETOCA Teia OT
BPEMEHHU JIBW)KCHHSI TeJa, CHJIbl TPEHUS CKOJBKEHHS OT Beca Tella, KadecTBa 00pabOTKH
MOBEPXHOCTEH TEN U HE3aBUCUMOCTH CHJIBI TPEHHUSI OT IUIOMIAJAM CONPUKOCHOBEHUS TEJ, CHUJIbI
YOPYTrOCTH OT YJIMHEHHS MPY>KUHBI, BRITAIKHUBAIOIIECH CHIIBI OT 00BbEMa NOTPYKEHHON YacTH Teia
U OT TUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Teja, OT IIYOWHBI, HA KOTOPYIO
MOTPYKEHO TEJIO, YCIOBHUH IUIaBaHUS TEJl, YCIOBHI paBHOBECHsI phluara u OJIOKOB), y4aCTBOBATh B
TUTAHUPOBAHUH y4EOHOTO MCCIIEAOBAHUS, COOMPATh YCTAHOBKY W BBIMOJHSITH U3MEPEHUS, CICIys
MPEIOKECHHOMY TIJIaHy, (UKCUPOBATh PE3yJbTAaThl IOJYYCHHOW 3aBHCHMOCTH (U3HUECKHUX
BEJIMYMH B BHUJIE NPEHJIOKCHHBIX TaOMUMIl W TpaduKoB, AenaTh BBIBOABI 10 pe3yJbTaTaM
HCCIICAOBAHUS,

MIPOBOJIUTHh KOCBEHHBIC M3MEPEHUS (PU3MUECKUX BEIMYHMH (TUIOTHOCTH BEIECTBA YKUIAKOCTH U
TBEPJIOTO Tejla, CUja TPEHHUS CKOJBXKEHHS, JaBICHHE BO3/AyXa, BBITAJKUBAIOIIAS CHUJIA,
JEHCTBYIONIAs Ha MOTPYKEHHOE B JKUIKOCTH TENO, KOI(PPUIMEHT MOJIE3HOro AEHCTBUS MPOCTHIX
MEXaHU3MOB), CJEAysd MPEUIOKEHHON HHCTPYKIHMH: TPU BBINOTHECHUH HW3MEpPEHUN COOHpaTh
SKCIIEPUMEHTAIIBHYIO YCTAaHOBKY U BBIUUCIISTH 3HAUEHHUE NCKOMOU BETMYHHBI;

cOOITIOIaTh MPaBHJIa TEXHUKH O€30MTaCHOCTH MU paboTe ¢ 1a00paTOpHBIM 000PYI0OBAHHUEM;

YKa3bIBaTh MPUHIIMUIIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECBI, TEPMOMETP,
JUHAMOMETp, COOOIIAIINECS COCYABI, 0apoMeTp, pbhlYar, MOJABHKHBIA M HEIOJBIIKHBIA OJIOK,
HaKJIOHHAs IUNIOCKOCTE;

XapaKkTepU30BaTh MPHUHIUIBI JCHCTBUS U3YYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OTOPO Ha MX OMHUCAHMS (B TOM YMCIIE: MOALIIUIHUKYU, YCTPOUCTBO BOAOIIPOBOA, THIPABINYECKUI
MIpecc, MaHOMETpP, BBICOTOMEpP, TMOPIITHEBON HACOC, apeOMETp), MCIOJIb3Ysl 3HAHMUS O CBOMCTBAaX
buznYecKuX SIBICHUN U HEOOXOAUMbIE PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOAUTH MIPUMEPHI (HAXOAUTHh UH(OPMAIUIO O MPUMEPAX) MPAKTUYECKOTO HCTIOIb30BaAHUS
bu3NYECKUX 3HAHUHN B MOBCEAHEBHOMN XU3HU ISl oOecrieueHus 0€30MacHOCTH TP OOpaIeHUH C
npudbopaMd W TEXHUYECKHUMHU YCTPOMCTBAMH, COXpaHEHHUS 3JI0POBbS M COONIOACHUS HOPM
HKOJIOTUYECKOTO MTOBEJICHUS B OKPYKAIOIIEH cpelie;

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(popManuu B HTepHETE B COOTBETCTBUM C 3aJJaHHBIM
MIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLIUXCA 3HAaHUHM W MYTEM CPaBHEHHS PA3TUYHBIX
HMCTOYHHMKOB BBIJEIATh WH(OpPMAIHIO, KOTOpas SIBJISETCS MPOTHBOPEYMBOM WM MOXKET OBITH
HEJIOCTOBEPHOM;

WCIIOJIH30BaTh TPU BBITOJHEHUN YUYEOHBIX 3aJaHUNl HAyYHO--TIOMYJISIPHYIO JIMTEPATYpPY
(buU3UYECKOTO COJIepKaHus, CIIPaBOYHbIE MaTepHallbl, pecypchl ceTu MHTepHeT, BnaaeTh npuéMamu
KOHCIIEKTUPOBAHMS TEKCTa, MPeoOpa3zoBaHus HHPOPMAIIUU U3 OJJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHBIC KpaTKHE NHUCHhbMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE 2-3
HMCTOYHHKOB HH(POpMANKN (PU3NYECKOTO COJEpKaHHUs, B TOM YHCIIE MyOJMYHO JeTaTh KpaTKHhe
COOOIleHUsI O pe3ylbTaTaX IMPOEKTOB WM YYE€OHBIX HCCIEAOBAHUN, TPU HTOM TPaMOTHO
WCIIOJIh30BaTh HM3YYCHHBIM TOHSITHHHBIA ammapatr Kypca (U3WKH, COMPOBOXKIATH BBHICTYILJICHUE
MPE3EHTALUEM;

MIPHU BBITIOJIHEHUH YYEOHBIX MMPOCKTOB U MCCICIOBAHUN paCIPEIeATh O0SI3aHHOCTH B TPYIITIe
B COOTBETCTBHMH C IOCTaBJICHHBIMU 3aJadaMH, CICIHTh 3a BBLIINOJIHCHHEM IIaHA JICHCTBUH,
aZIcKBaTHO  OIICHWBATh COOCTBEHHBIM BKJIAJL B  JCATEIHHOCTh TPYIIbBI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aMMO/ICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xonmy oOydenuss B 8 kiacce npenMeTHbIE pe3yiabTaThl Ha 0Aa30BOM YPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

HCIIOJIB30BATh IMMOHATHA: MAaCCa U pa3MCPbl MOJICKYJI, TCINIOBOC ABUKCHHUC ATOMOB U MOJICKYII,
arperaTHpIe COCTOSHHUSI BEIIECTBA, KPUCTAUIMYECKHE W aMop(dHbIe Tena, HACHIIEHHBIA U
HEHACBIIICHHBIM I1ap, BIAXHOCTb BO3J1yXa, TEMIIEpaTypa, BHYTPEHHssS DJHEPIUs, TEIJIOBOU
JIBUTATENIb, JJIEMEHTAPHBIA DJICKTPUYECKUN 3apsii, DIEKTPUYECKOe II0JIe, MPOBOIHUKU U
JAUDJICKTPHUKH, MOCTOSIHHBIN BHGKTpI/I‘-ICCKI/Iﬁ TOK, MAarHuTHOC I10JIC,



pa3iauuath SBJIEHUS (TEIJIOBOE pacHIMpeHHuEe U C)KaTue, Terionepenaya, TemIoBOe
paBHOBECHUC, CMAaUMBAHUC, KaAIIUJIJIAPHBIC ABJICHUSA, HCIIAPCHUEC, KOHJACHCALWA, IIJIaBJICHUC,
KpucTaymm3anusi (0TBepAeBaHKE), KHUIIEHHE, TeIulonepenadya (TeIuIonpOBOAHOCTh, KOHBEKIIUS,
U3JIyYEHHUE), AJIEKTpU3ALUs TeJl, B3aUMOJCHCTBUE 3apsiioB, JAEHUCTBUS AJIEKTPUUECKOIO TOKa,
KOPOTKOE 3aMbIKaHHE, B3aWMOJCWCTBUE MAarHUTOB, JACHCTBHE MAarHUTHOTO IOJISI HA MPOBOJHUK C
TOKOM, JJICKTpOMAarnuTHas I/IHI[yKL[I/ISI) 0 OINMMCAHUIO HUX XaApPAKTCPHBIX CBOMCTB M Ha OCHOBEC
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSABICHUE M3YYCHHBIX (DU3NYECKUX SBICHUH B OKPYKAIOLIEM MHpPE, B TOM
ymciie GU3NYECKUe SIBJICHUS B MPHUPOJIE: MOBEPXHOCTHOE HATSHKEHHE U KANWIUISPHBIC SIBICHUS B
pupoje, KpUCTaUIbl B npupoze, usiaydenue ColiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3HI,
o0Opa3oBaHUe POCHI, TyMaHa, MHEs, CHEra, JIEKTPHUUECKUE SBJICHUSA B aTMocdepe, IEKTPUIECTBO
JKUBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMJId, Apei( MOII0COB, pOJIb MATHUTHOTO TOJISI JJIS dKU3HU
Ha 3emJie, IOJSIPHOE CUSHUE, IIPH ATOM MEPEBOAUTH MPAKTHUYECKYIO 3a7ady B YUeOHYIO, BBIACTATH
CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKU) (PU3UUECKUX SBICHUN;

OIMUCBIBATHL H3YYCHHBIC CBOMCTBA TEII M (1)I/IBI/I‘ICCKI/IG SABJICHUS, HCIOJb3Yd (1)I/ISI/I‘IGCKI/I€
BEJIMUMHBI (TemIiepaTypa, BHYTPEHHSSI SHEPrusi, KOJUYECTBO TEIUIOTHI, yAENbHas TEIIOEMKOCTh
BELIECTBa, yJeJIbHas TEIJI0Ta IJIaBJIEHMS], YelIbHas TEIJI0oTa 1apooOpa3oBaHus, yelbHas TEIjoTa
CrOpaHMsl TOIUTMBA, KOA(D(PUIMEHT MOJE3HOr0 ICHCTBHS TEIUIOBOM MAIIUHBI, OTHOCHTEIbHAs
BJIQKHOCTb BO3JyXa, OJJIEKTPUYECKHI 3apsii, cuja TOKa, DJIEKTPUUYECKOE HaIpsHKEHUE,
COMPOTHUBIIEHUE TMPOBOAHMKA, YJCIbHOE COMPOTHUBIEHHWE BELIECTBA, paboTa U MOIIHOCTh
SJICKTPHUYCCKOTO TOKa), IIpU OIMMMCAHUHN NPABUIJIBHO TPAKTOBATH (1)I/IBI/I‘ICCKI/H>'I CMBICJT UCITIOJIb3YEMBIX
BEJIMYMH, 0003HAUEHUS U €AUHULBI (PU3MUECKUX BEIUYHH, HAXOAUTH (OPMYIIBI, CBS3BIBAIOIIUE
JaHHYIO (U3WYECKYI0 BEIMYUHY C JAPYTUMH BEIMYMHAMH, CTPOUTh TpaQUKH HM3yYSHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTEPpU30BaATh CBOMCTBa TCI, (1)I/I3I/I‘I€CKI/IC ABJICHUA W NPOUCCCHhI, UCIOJIb3Yysd OCHOBHBLIC
MOJIO’KEHUS MOJIEKYIISIPHO--KHHETUYECKOM TEOpUU CTPOSHUS BEIIECTBA, MPHUHIIHUII CYMEepPIO3UIIUU
noJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH OMa s yyacTKa e, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHHs YHEPTHH, IPU ATOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA
H 3a1MCbIBAaTh €ro MaTCMaTU4CCKOC BBIPAKCHUC,

O0BSACHATH (PU3UYECKHE MPOIECCHl U CBOWMCTBA Tel, B TOM YHCJIE U B KOHTEKCTE CUTyallui
MPAKTUKO-OPUCHTUPOBAHHOTO XapaKTEpa: BBIABIATE HNPHUYHUHHO-CICACTBCHHBIC CBA3U, CTPOHUTH
0o0BsicHeHHEe M3 1—2 JOrMuYecKWx IIaroB ¢ OMopol Ha 1-2 HM3y4YEeHHBIX CBOWMCTBA (PUIUUECKHUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTts pacy€THbIE 3a7aud B 2—3 NEHCTBUS, UCIIONb3Yys 3aKOHBI U (DOPMYIIbI, CBSI3BIBAIOLITHE
¢dusnyeckue BEIWYUHBI: HAa OCHOBE aHallM3a YCJIOBUS 3aJauyd 3alHChIBaTh KPAaTKOE YCIIOBHE,
BBISIBJISITH HEAOCTATOK JIAHHBIX JUIsI PELISHHWsS 3aJa4d, BBIOMpPATh 3aKOHBI U (POPMYIHI,
HeoOXoauMmble st €€ peleHUs, MPOBOJAUTH pPAcu€Thl M CpaBHUBATh IOJIYYEHHOE 3HAu€HUE
bu3MYECKON BETUYNHBI C U3BECTHBIMU JAHHBIMU;

paciio3HaBaThb np06ner,1, KOTOPBIE MOXHO PCHIUTH IIPpHU ITOMOINH (1)I/ISI/I‘I€CKI/IX METOI0B,
UCTIONB3YSl OMUCAHHE WCCIENOBAHMs, BBIICTATh MPOBEPSEMOE MPEAINOJIIOKEHHEe, OIEHUBATh
MMPAaBUJIBHOCTH MMOPAAKa MPOBCACHUA UCCIICAOBAHMsA, 1€J1aTh BBIBOIbBI,

MPOBOANTH OMBITHI TIO HAONIONCHUI0 (PU3UYECKUX SBICHUH WM (PU3UYECKHX CBONCTB Tel
(KanmuJUTSIpHBIC SIBJICHUS, 3aBUCUMOCTD JAaBJICHHUS BO3yXa OT €ro 00bhEMa, TeMIIepaTyphl, CKOPOCTH
mpolecca OCThIBAaHUS W HArpeBaHUs MPHU U3TYyYEHUH OT IBETa H3JIydarolied (TOTIOIIaromiei)
MOBEPXHOCTH, CKOPOCTh MUCTIAPEHUS BOJBI OT TEMIEPATYPHI )KUIKOCTH U IUIOMAAHN €€ OBEPXHOCTH,
QJICKTpHU3alusa TCI U BSaHMOHeﬁCTBHe QJICKTPHUYCCKUX 3apsaa0B, B38.HMOI[€I>1CTBH€ IIOCTOSAHHBIX
MarHuToB, BU3YyaJIU3alllsi MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB, JEHCTBUS MarHUTHOTO MOJIS
HA TPOBOJHUK C TOKOM, CBOMCTBA JIJIEKTPOMArHHWTAa, CBOWCTBA SJEKTPOJBUTATENS IMOCTOSHHOTO
TOKa): (popMynHpoBaTh MPOBEPsSEMbIE MPEANONOKEHUs, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyI0BaHUs, OMCHIBATH XOJ] ONBbITA U (POPMYITHPOBATH BBIBOIBI;

BBITMIOJHATH MPSAMbIE U3MEPEHUS] TeMIIepaTypbl, OTHOCUTEIbHON BIAXKHOCTH BO3]lyXa, CHUJIBI
TOKa, HAIIPAKCHHUA C HUCIIOJIB30BAHUCM aHAJIOT'OBBIX HpI/I60pOB U JaT4YuKOB (I)I/I3I/I‘-IGCKI/IX BCJINYHMH,
CpPaBHUBATH PE3YyJIbTAThl U3MEPEHUH C YIETOM 3aJaHHON aOCOMIOTHOM MOTPEIIHOCTH;



MPOBOJIUTh MCCJICIOBAHUE 3aBHUCHUMOCTH OJHOW (PU3UYECKOW BEIMYMUHBI OT JPYrol C
UCIIOJIb30BAHUEM MPSIMBIX M3MEPEHUM (3aBUCMMOCTH CONMPOTUBIICHUSI TPOBOJHUKA OT €r0 JIJIUHBI,
TJIONIAAM MOMEPEYHOr0 CEUCHUS U YJIebHOTO COMPOTUBIICHUS BEILIECTBA TPOBOJAHUKA, CUIIBI TOKA,
UYIIEro Yepe3 MPOBOJHUK, OT HANPSDKEHUS Ha MPOBOJIHUKE, UCCIEAOBAHUE MOCIIEI0BATEILHOTO U
NapajuieIbHOTO COSAMHEHUHN MPOBOJIHUKOB): TJIAHUPOBATh MCCIIEIOBAHKUE, COOMPATh YCTAaHOBKY U
BBITIOJHATh U3MEPEHHUS, CIEIys MPEAIOKCHHOMY IJIaHy, (PUKCUPOBATH PE3YNbTAThl MOJYICHHON
3aBUCUMOCTH B BU/IE TAOJIUII U TPAQUKOB, JEIaTh BBIBOJIBI 110 PE3YJIbTATaM HCCIICIOBAHNS,

MPOBOANTH KOCBEHHBIC W3MEPEeHUS (U3MUYECKUX BEIWYMH (yAETbHAs TEIIOEMKOCTh
BEIIIECTBA, COMPOTHUBIICHUE ITPOBOIHHKA, pa00Ta ¥ MOIIHOCTH JIEKTPUUECKOTO TOKA): TIIAaHUPOBATH
HU3MEPEHHs, COOMpPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY, CIEAyS MPEII0KCHHOW WHCTPYKIMH, U
BBIUMC/ISATH 3HAUCHHC BEIIMUUHEI,

coOJTII01aTh MpaBUJIa TEXHUKHA 0€30IaCHOCTH MpU padboTe ¢ J1abopaTopHBIM 000PYIOBAHHUEM;

XapaKTepU30BaTh MPUHIIMIBI JTESHCTBUS U3YYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOUCTB C
OTOPOY Ha MX ONMUCAHUS (B TOM YHCIIE: CUCTEMa OTOILICHUS! JOMOB, TUTPOMETp, apoBasi TypOuHa,
aMIepMeTp, BOJBTMETP, CUYETUUK DSICKTPUUCCKOH IHEPTUH, IIIEKTPOOCBETUTEIBHBIC MPUOOPHI,
HarpeBaTelIbHbIC AJICKTPONPUOOPHI (IPUMEPHI), SIEKTPUUECKHUE MPETOXPAHUTEIH, dJIEKTPOMArHuT,
AJIEKTPOJIBUTATEh MOCTOSSHHOTO TOKAa), MCIOJIb3Yys 3HAHUS O CBOMCTBAX (PU3UUYECKHUX SBJICHUM U
HeoOXoauMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCThIE TEXHUYECKUE YCTPOWCTBA U U3MEPHUTENIbHBIE TPUOOPHI M0 CXEMaM U
CXeMaTUYHBIM PUCYHKaM (KHUJKOCTHBII TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATEIH
BHYTPEHHETO CrOpaHHUs, 3JEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMBI JJIEKTPUUECKHX LEMeH C
MOCIIE0OBATEIbHBIM U MAPAIJICIBHBIM COCTMHEHUEM IJIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAYCHUS
AJIEMEHTOB JIEKTPUUYECKUX LIETIEH;

MPUBOJIUTH MIPUMEPHI (HAXOIUTh HH(GOPMAIIUIO O IPUMEPaX) MPAKTUYECKOTO UCTIOTB30BaHUS
($U3UYECKUX 3HAHWKM B MOBCEIHEBHOM >KM3HU JIJIsi 00eCTIeUeHHs] O€30MacHOCTH TPU OOpaIieHuu ¢
npubopaMd M TEXHHYECKUMHU YCTPOWCTBAMHU, COXpPAHEHHS 3J0pPOBbS U COONIOJIEHUS HOPM
HKOJIOTUYECKOTO TTOBEJICHUS B OKPYXKAIOIIEH cpelie;

OCYIIECTBIISATh TOWCK WHpOpManuu (U3NUECKOTO cojaepkaHusi B VHTepHeTe, HA OCHOBE
MMEIOIINXCS 3HAHUN U MyTEM CPAaBHEHHS JIOTIOTHUTEIBHBIX UCTOUYHUKOB BBIJICIATH WH(OpMAIHio,
KOTOpasi SBJSETCS MPOTUBOPEUUBOI HITM MOXKET ObITh HETOCTOBEPHOM;

WCIIOJIb30BaTh TPU BBITOJHECHUN YYEOHBIX 3aJaHUl HAyYHO--TIOMYJSIPHYIO JIUTEPATYypy
(bu3MYECKOTO COJIepKaHus, CIIPaBOYHbIE MaTepPUAIIbI, pecypchl ceTu MHTepHeT, BIaieTh npuémMamMmu
KOHCIIEKTUPOBAHMS TEKCTa, MPeoOpa3zoBaHus HHPOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

co3maBaTh COOCTBEHHbIE TMHUCHMEHHBIE U KpaTKHE YCTHBIE COOOIIeHHs, 00001mas
nH(pOpPMAIINI0O U3 HECKOJIBKUX HMCTOYHHKOB (DM3MYECKOTO COJCP)KaHHS, B TOM YHCIE MyOIUIHO
MPEACTABIISTH PE3YJIbTATHI IPOSKTHOM MIIM HUCCIIE0BATENbCKOM AEATENBHOCTH, IIPU 3TOM TPAMOTHO
WCIIOJIh30BaTh HM3YYCHHBIM TOHSITHHHBIA ammapatr Kypca (DU3UKH, COMPOBOXKIATH BBHICTYILJICHHE
MPE3EHTALUEM;

MpU  BBITIOJIHEHUH YYEOHBIX TIPOCKTOB M  UCCIENOBaHWN (U3MYECKUX TIPOIECCOB
pacmpenensTs 00sS3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMH 33/1adyaMH, CIEIUTh 3a
BBITIOJITHCHHUEM TIJIaHa JEHCTBUNA M KOPPEKTUPOBATH €T0, aIeKBaTHO OIICHUBATh COOCTBEHHBIN BKJIA/
B JIESITEIIbHOCTD TPYIIIbI, BBICTPAaUBAaTh KOMMYHUKATUBHOE B3aMOJIEHCTBUE, MIPOSIBIISAS TOTOBHOCTD
paspemnaTh KOH()IUKTHL.

K xonmy oOyuenus B 9 KJiacce NpeaMETHBIC pe3ynbTaTbl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHU:

UCTIONIb30BAaTh  MHOHATHS:  CHCTEMa  OTcYéTa, MaTepuaibHas  TOYKA, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOro MABIKEHHs, aedopmanust (ympyras, IUlacTHU4ecKas), TPEHHE,
[ICHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh M TEPErPy3KH, LEHTP TKECTH, a0COIIOTHO
TBEPJOE TEJO, LIEHTP THKECTH TBEPAOTO TENa, paBHOBECHE, MEXAaHHMUECKUE KOJIeOaHHUsS M BOJIHBI,
3BYK, HH(Pa3BYK U YIbTPa3BYK, JIEKTPOMAarHUTHbIEC BOJHBI, IIKAJIa YJICKTPOMarHUTHBIX BOJIH, CBET,
OMU30pYKOCTh U JaTbHO30PKOCTh, CIIEKTPBl MCIYCKaHHs M MOTJIOIIEHHs, ajbda-, Oera- U ramma-
W3JTy4CHHUS, H30TOIIBI, SiZIepHAs SHEPTeTHKa,



pasnnyath ABJICHHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE NPSIMOJIMHEHHOE JBHKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHHE, CBOOOIHOE MaJCHUE Tell, PABHOMEPHOE JIBUKCHHE
[0 OKPY)XHOCTH, B3aUMOJEHCTBUE TeJ, pEaKTUBHOE JABMXKEHHE, KOJIeOATelIbHOE JBUXKECHUE
(3aTyxaromme M BBIHY)KJCHHbIE KoJeOaHMs), pe30HAHC, BOJHOBOE JIBUKECHUE, OTPAXKECHUE 3BYKA,
IPSIMOJIMHEMHOE PACIPOCTPAHEHHUE, OTPAXCHHE M IIPEIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE
OTpPaKEHHE CBETa, pa3JOXKEeHHE OelIO0ro cBeTra B CHEKTP M CIOXEHUE CIEKTPaJbHBIX I[BETOB,
JUCIIEpCUsl CBETa, E€CTECTBCHHAs pPaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3JIy4eHUs) 10 ONMCAHUIO UX XapPaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPUPYIOLIUX
JaHHOE (PpU3HUYECKOe SIBIECHUE;

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SABICHUH B OKPY)KAIOLIEM MHUpE (B TOM
yuciae (QU3MUECKUe SBICHUS B MPHUPOJE: NMPHUIMBBI U OTIUBBI, JBIKeHHE TuiaHeT CoJaHeYHOU
CUCTEMBI, PEAKTHMBHOE [BMKCHHE JKHUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHHE, CECMUYECKUE BOJIHBL, I[yHaMH, 3X0, I[BE€Ta TE€J, ONTHUYECKUE SIBJICHUS B IIPUPOJE,
Ouosornyeckoe JAEHUCTBUE BHJIUMOIO, YIbTPa(pHUOIETOBOIO U PEHTIEHOBCKOI'O H3JIy4YEHHUH,
€CTECTBEHHBIN PaJMOaKTHBHBIN (OH, KOCMUYECKHE JIy4H, PAAHOAKTUBHOE M3ITy4E€HUE MPUPOIHBIX
MHUHEpAaJIOB, AEUCTBUE PAJHMOAKTUBHBIX M3JIy4€HUI HAa OPraHU3M 4elloBeKa), IPH ITOM MEPEeBOIUTh
NPaKTUYECKYIO 3a/1a4y B Y4EOHYIO, BBLICIATH CYIIECTBEHHBIC CBOMCTBA (MpU3HAKK) (PU3HYECKHUX
SIBJICHUIA;

ONKCHIBATh HM3yUYCHHBIC CBOMCTBAa Tel W (U3UYECKUE SBICHUS, HCIONB3YS (u3mueckue
BEJIMYMHBI (CPEIHsIsI U MTHOBEHHAsi CKOPOCTh Teljla NPH HEPaBHOMEPHOM JIBUKEHUHU, YCKOPEHHUE,
nepeMelieHue, MyTh, YIJoBas CKOPOCTh, Cujla TPEHUS, CUJIa YIPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE
CBOOOJHOIO MaJEHUs, BEC Tela, HMMIYJIbC Tejla, UMIIYJIbC CHJIbI, MeXaHudeckas pabora H
MOIIIHOCTb, TOTEHLIMAJIbHAS HEPIUsl Teja, MOAHITOr0 HaJ IMOBEPXHOCTHIO 3€MJIM, TOTEHIMAIbHAS
DHEPrusl CXKATOM INPYKUHBI, KHHETUYECKAs DHEPIUs, MOJHAs MEXaHWYECKas JHEprus, Nepuoj u
yacToTa KoJeOaHUM, IJIMHa BOJIHBI, TPOMKOCTb 3BYKa M BbICOTa TOHA, CKOPOCTh CBETA, I10KA3aTelb
NPEJIOMIIEHUS CPe/ibl), TIPU ONHCAHUM MPABUIBHO TPAKTOBATH (PU3NUYECKUN CMBICI UCIONb3YEMBbIX
BEJIMYMH, 0003HAUEHUs U €IMHULBI (U3MUYECKUX BEIUYHH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIWYMHAMH, CTPOUTh TpapUKd H3yYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapakTepu3oBaTh CBOWCTBA Tell, (U3WYECKHE SIBIEHUS U IPOLECChl, HCIOJb3Ys 3aKOH
COXpaHEHMsI PHEPrHM, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIMI CYNEPHO3UINH CUJI, TPUHIUI
OTHOCHUTENIBHOCTH ["anuiest, 3akoHbl HpI0OTOHA, 3aKOH COXpaHEHUSI UMITYJIbCa, 3AKOHBI OTPAXEHUS U
MIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHUs 3apsJ0BOI0 U MACCOBOTO YHUCEN IIPU SIIEPHBIX PEAKIIHSIX,
OpU 3TOM JaBaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alHUChIBaThb €ro MaTeMaTHYeCcKoe
BbIpaXXCHHE;

OOBSICHATH (PU3MUECKUE TPOILIECCHl U CBOMCTBA TEJ, B TOM YHMCIIE U B KOHTEKCTE CUTYaIlHi
MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BbISABIATh MPUYUHHO--CIEJICTBEHHBIE CBSI3U, CTPOUTH
o0BbsicHeHHEe M3 2—3 JOrMYecKHX IaroB C OMOpoi Ha 2—-3 H3Y4EeHHBIX CBOMCTBa (PU3MUECKUX
ABJIEHUH, PU3NYECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemars pacuéTHble 3aJa4yd (OMMPAOLIMECS HA CUCTEMY M3 2—3 ypaBHEHHI), HCIONb3Yd
3aKOHBI ¥ (OPMYJIbI, CBSI3bIBAIONINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHaJM3a YCJIOBUS 3a/ayu
3alMChIBaTh KpaTKOe YCJOBHE, BBIABIATH HEJOCTAIOIIME WJIM HM30bITOYHBIE JaHHbBIE, BHIOMPAThH
3aKOHBI W (QOpMyJbl, HEOOXOAWMBbIE Uil peUleHHsl, IPOBOAUTH pacdy€Tbl U OLEHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHHSI (PU3UYECKON BETMUHHBI,

pacrio3HaBaTh IpPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh NMPH HNOMOLIM (PU3MUECKUX METOOB,
UCIIOJIb3YSl ONUCAaHUE HCCIIENO0BaHUS, BBIACIHATh IPOBEPAEMOE IPEAINOIOKEHHE, OLEHUBATh
IIPABWJIBHOCTh IIOPsiIKA IIPOBENEHUS HCCIECNOBAHMS, JEJIaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3ybTaThl HAOIIOACHUHN U OTBITOB;

IPOBOJUTH ONBITHl MO HAOMIOACHUIO (DPU3MUYECKHX SIBICHUN WIM (U3NYECKUX CBOMICTB Tel
(u3yuenue BTOporo 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHMsI SHEPruu, 3aBUCUMOCTb IEpHOAa
KOJIEOAHUI MPYKUHHOTO MasTHHUKA OT MAacchl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYABl MaJbIX KoJjeOaHWid, MPSMOJIMHEWHOE PACIpPOCTPAaHEHHE CBETa, pasjokKeHHue Oeroro
CBETAa B CIIEKTpP, U3yYEHHUE CBOICTB M300pak€HUs B IUIOCKOM 3€pKalle M CBOMCTB M300pakeHUs



npeaMera B coOuparolel JMH3€e, HaOMI0JeHUEe CIUIOIIHBIX U JMHEHYAThIX CHEKTPOB U3ITy4EHUSs):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOrO Habopa 0OOpYAOBaHMS, OMHCHIBATH XO[
OIIBITA U €T0 PE3yNbTaThl, POPMYIUPOBATH BHIBOJIBI,

IPOBOJUTH MPH HEOOXOAWMOCTH CEPHIO MPSMBIX U3MEPEHUH, ONpPEIeNsis CpeiHee 3HaUCHHEe
u3MepsieMol BenM4MHBI ((POKYCHOE paccTOsSHUE COOMpArOIIe JMH3BI), 00OCHOBBIBATH BBIOOD
crioco6a n3MepeHust (M3MEpUTEITHHOTO TPrOopa);

IPOBOJUTH UCCIIE0OBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIWYMH C UCIOJIb30BAaHUEM MPSMBIX
U3MEpeHuil (3aBUCHUMOCTh IyTH OT BPEMEHHU NpPU PAaBHOYCKOPEHHOM JBWXCHHMH O€3 HavaJbHOH
CKOpOCTH, Iepuojia KojeOaHui MaTeMaTHYecKOro MasTHUKA OT JAJUHBI HUTH, 3aBUCUMOCTH YIia
OTpaK€HMsI CBeTa OT YIVla MaJeHHs M yIya IpeloMJIeHHs OT yIVla MaJEHus): IUIaHUPOBATh
UCCIICIOBAaHHE, CaMOCTOSITEIbHO COOHMpaTh YCTAHOBKY, (PUKCHpOBATH pe3yNabTaThl IMOJyYECHHOH
3aBUCUMOCTH (PU3MUYECKUX BEIWYMH B BUAE TaONMIl U rpaduKoB, J1enaTh BBIBOJBI IO pe3yibTaTaM
UCCIICIOBAHMS,

IPOBOJUTH KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIUYMH (CPEIHssI CKOPOCTh M YCKOPEHUE
TeJa MPH PAaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHUE CBOOOTHOTO IMAJCHHUs, KECTKOCTh MPYKUHBI,
KO3(QQULUUEHT TpeHHs CKOJIBbKEHHUs, MeXaHuuyeckas paboTa W MOLIHOCTb, 4YacTOTa W IEPUOJ
KOJICOAHWH MaTeMaTHYECKOTO U MPYKUHHOTO MAasSTHUKOB, ONTHYECKAs CHJa COOMpArOIIeii JTUH3BI,
palMOaKTUBHBIA (DOH): MIAHUPOBATh U3MEpPEHMs, COOMpaTh SKCHEPUMEHTAJIbHYI YCTAaHOBKY M
BBITOJIHATh M3MEPEHHS, CIEAYS MPENI0KESHHON WHCTPYKIMHU, BBIYUCISATH 3HAYEHUE BEITUYMHBI U
aHaAJIM3UPOBATh MOJyYEHHbIE PE3YyJIbTAThI C YUETOM 3aJaHHOM HOIPEIIHOCTH U3MEPEHHIA;

cOOIIO/IaTh MPaBHJIa TEXHUKH O€30MIaCHOCTH MPH padoTe ¢ 1a00paTOpHEIM 000PYI0OBAHHEM;

pas3n4yaTth OCHOBHBIE NPHU3HAKU H3YyUEHHBIX (U3MUECKUX MOJeNeil: MaTepuajbHas TOYKa,
abCoOTHO TBEP/IOE TENO, TOUCUHBIH MCTOUYHUK CBETA, JIyd, TOHKAs JIMH3A, TUIAHETapHAs MOJIENb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOTO $1/1pa;

XapaKTepU30BaTh MPUHIIMIEI ACUCTBHUS U3YYEHHBIX MPUOOPOB W TEXHUYECKUX YCTPOMCTB C
OMoOpoil Ha uX omucaHud (B TOM 4YHUCIE: CIOUAOMETP, AATYMKH MOJOXKEHUS, PACCTOSIHUA U
YCKOPEHUs, paKkeTa, 9X0JIOT, OYKH, IEPUCKOII, (hOToAaIIapar, ONTHIECKUE CBETOBOIbI, CIIEKTPOCKOTI,
Jo3UMeTp, Kamepa BuibcoHa), HCIONb3yst 3HaHMS O CBOMCTBAaX (U3UYECKUX SBICHUH U
HeoOxoauMble (PU3HUECKHE 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl W CXEMaTHYHbIE DPUCYHKH M3YYEHHBIX TEXHHUUYECKUX YCTPOMHCTB,
MU3MEPUTENBHBIX TPHOOPOB M TEXHOJIOTUYECKHUX TPOIIECCOB MPH PEIICHHH YU4eOHO--TTPAKTHYECKIX
3aja4, ONTHUYECKHE CXEMbI JJI MOCTPOEHHs M300paKeHWH B IUIOCKOM 3epKajie M coOuparoleit
JIMH3E;

HPUBOAUTH MIPUMEPHI (HAXOAUTh HH(POPMAILIHMIO O TPUMEPAX) MPAKTHUECKOTO MCIIOIb30BaHUS
(Gu3nUecKnX 3HAHWW B MMOBCETHEBHOW KHM3HH ISl 0OECredueHus: OE30MaCHOCTH MPH OOpaIIeHUH C
npubopaMu M TEXHUYECKUMH YCTPONCTBaMH, COXPAaHEHHUS 3]I0pOBbs U COONIONEHUS HOPM
HKOJIOTHYECKOTO MTOBENICHHS B OKPYKAIOIIEH Cpee;

OCYLIECTBIIAATh ~ MOUCK  HMHpoOpMauuu  ¢U3UUECKOro  cojaepkaHuss B VHTepHere,
CaMOCTOSITENTEHO (OPMYIHPYsT TIOUCKOBBIN 3aIpoc, HAXOIUTh MYTH ONPEACICHUS TOCTOBEPHOCTH
MOJy4eHHOM H(pOpMAIK Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JIOTTOTHUTEIbHBIX HICTOUHUKOB,;

UCTIONIF30BaTh TIPU BBINOJHEHWW YYEOHBIX 3alaHUi HAyYHO--TIONYJSIPHYIO JIUTEPAaTypy
(bu3nuUecKoro cofep:kaHus, CpaBOuYHbIe MaTepUallbl, pecypchbl ceTu HTepHeT, BlaaeTh NpuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MH(GOPMAITUH U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE MH(pOpMAlUU U3
HECKOJIbKUX MCTOYHMKOB (PM3UYECKOTO COJEpXKAHUsA, MyOJIMYHO MPEACTaBIATh pPE3yJIbTaThl
MPOEKTHOHN WJIM UCCIIEI0BATEIbCKON JeSITeIbHOCTH, IPU TOM I'PaMOTHO MCIOJIb30BATh N3YUYEHHBIH
NOHATUIHBIN anmapar u3y4aeMoro pasjena GU3UKU U COMPOBOXKIATh BHICTYIJICHUE NPE3EHTALUCH
¢ y4éToM 0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIIACC

KoauuecTBo yacoB

Ne HaumeHnoBaHue pa3jesnoB u TeM DJyieKTpoHHbIE (1 (poBHIe) 00pa3oBaTeIbHbIE
wn porpaMMbL Beero KonTposabHbie Ipakrnuyeckue pecypes
padoTsI padoTsI

Pasneu 1. @u3uka u e€ posib B IO3HAHUM OKPY:KAIOLIEro MUpa
1.1 ®duznka - HayKka 0 IpuUpoje 2 bubnuoteka L{OK https://m.edsoo.ru/7f416194
1.2 DU3NYECKUE BETMYNHEL 2 1 Bbubnuoreka LIOK https://m.edso0.ru/7f416194
1.3 EcrecTBEeHHOHAYYHBIM METO/I TIO3HAHHUS 2 1 Bbubnuoreka IIOK https://m.edso0.ru/7f416194

Htoro no paszneny 6

Pasnea 2. IlepBoHayasbHble CBeAeHHS] O CTPOEHHH BellecTBA
2.1 CrpoeHue BelecTBa 1 bubmmoreka ITOK https://m.edsoo0.ru/7f416194
2.2 JIBIKCHUE U B3AUMOAICHCTBHE YACTHIL 2 1 Bubnuoreka IIOK https://m.edsoo.ru/7f416194

BEILECTBA

2.3 ArperatHbie COCTOSTHHS BEIlIECTBA 2 bubmmoreka ITOK https://m.edsoo0.ru/7f416194

Utoro mo pasmeny 5

Pa3znen 3. /IBu:keHUe B B3aUMOAelCTBHE TeJl
3.1 Mexannueckoe JBUKEHUE 3 bubmmoreka ITOK https://m.edsoo0.ru/7f416194
3.2 Wnepuusi, Macca, IIOTHOCTh 4 1 bubmmoreka ITOK https://m.edsoo.ru/7f416194
3.3 ‘ Cuna. Bujsl cun 14 1 ‘ 2 bubanorexa LIOK https://m.edsoo.ru/7f416194

Hroro mo pazmery 21

Pasnea 4. [laBjienne TBEPABIX TeJl, AKUAKOCTEH U ra3os
4.1 Hasierue. Tlepeniaa (apneHHs TBEpABIMH 3 bubmmoreka I{OK https://m.edsoo.ru/7f416194

TEJIAMH, XKUIKOCTSIMHU M Ta3aMH

4.2 JlaBneHue UJAKOCTH 5 bubnunoreka ITOK https://m.edsoo.ru/7f416194
4.3 AtmocdepHoe naBieHne 6 bubnuoreka [TOK https://m.edsoo.ru/7f416194
44 fiﬁgﬁ:ﬁfﬂmocm 1 rasa Ha HOTpYIKEHHOe 7 1 3 bubmmoreka I{OK https://m.edsoo.ru/7f416194

Hroro no pazueny 21

Pa3gen S. PaGoTa 1 MOIIHOCTB. JHeprus
5.1 Pa6ora 1 MomHOCTH 3 1 bubimoreka IIOK https://m.edsoo.ru/7f416194
5.2 IpocTbie MEXaHH3MBI 5 1 bu6mmoreka [{OK https://m.edsoo.ru/7f416194
5.3 MexaHu4ecKast SHEPTHs 4 1 1 bubmumoteka LIOK https://m.edsoo.ru/7f416194

Hroro no paszneny 12

PesepBHoe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12
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8 KJIACC

KoanuecTBo yacoB

Ne HaumeHoBaHue pa3aesioB U TeM DJyieKTpoHHbIe (1U(ppoBLHIE)
n/n MporpaMMbl Bceero Kontposburie Hpaxruyeckue o0pa3oBaTelibHbIE Pecypchbl
padoTsI padoTsI
Paznen 1. TenjioBble iBJIeHUS
1.1 CTpoeHHe 1 CBOWCTBA BEIlIECTBA 7 Bubnuoteka ITOK https://m.edsoo.ru/7f4181ce
1.2 TerutoBbIe MPOIECCHI 21 1 5 Bu6nmoreka ITOK https://m.edsoo.ru/7f4181ce
Hroro mo paznmery 28
Paznea 2. DiieKTpryecKkre 1 MATHUTHBIE SIBJIEHUS
2.1 Snempnqecxn? 3apALEL. SAPAKCHHEIC TCIa 7 1 BuGmurorexa LIOK https://m.edsoo.ru/7f4181ce
U UX B3aHMOJICHUCTBHE
2.2 TTOCTOSTHHBIN MEKTPUUECKHI TOK 20 1 7 Bbubnuoreka [{OK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIE SBJIEHUS 6 1 15 Bu6nuoreka IIOK https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMArHUTHASI HHITYKIUS 4 bubnunorexa IJOK https://m.edsoo.ru/7f4181ce
Hroro mo paznmery 37
PesepBHOE Bpemsi 3
OBLIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 3 14,5
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9 KJIACC

KoanuecTBo yacon

Ne HaumeHoBaHue pa3aesioB U TeM JJieKTpOoHHbIE (HU(poBHIE)
n/n MporpaMMbl Bceero Kontposburie Hpaxruyeckue 00pa3oBaTeJIbHbIE pecypehl
padoTsI padoTsI
Paznen 1. Mexanuueckue siBJJeHHUS
1.1 Mexariiecioe JBIDICHHE 1 CTI0OCOOEL ero 10 1 Bubnuoreka IJOK https://m.edsoo.ru/7f41a4a6
OMHCAHUS
1.2 BzaumonelicTBue Tel 20 1 3 Bubnmoreka ITOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHCHHSI 10 3 bubnmoreka ITOK https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 40
Paznen 2. Mexanunueckune KoJe0aHUA U BOJTHBI
2.1 Mexanndeckue KoJIeOaHms 7 3 bubaunorexa IJOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHHUYECKHe BOJTHBL. 3BYK 8 1 3 Bubnuoreka IJOK https://m.edsoo.ru/7f41a4a6
Hroro mo pazmery 15
Pasnea 3. DileKTpOMarHuTHoe 1oJie U 3J1eKTPOMATHUTHBIE BOJIHbI
3.1 iefgooxaifpﬁiﬁz Egﬁ:f 6 2 Bubnuorexa IJOK https://m.edsoo.ru/7f41a4a6
Htoro no paszaeny 6
Pa3znea 4. CBeToBbIe SIBJEHUSA
4.1 3aKOHBI paCIPOCTPaHEHHS CBETA 6 2 bubnuoreka IJOK https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI U ONTHYECKHE TPUOOPHI 6 3 butnuoreka IJOK https://m.edsoo.ru/7f41a4a6
4.3 Pa3znoxxenue 6eoro cBeTa B CEKTP 3 2 bubnuoreka [{OK https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 15
Pa3gen S. KBaHTOBBIE SIBIeHUS
5.1 Hcnyckanue U MorionieHe CBeTa aTOMOM 4 1 bubnuorexa I{OK https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHune aTOMHOTO sipa 6 1 bubnuoreka IJOK https://m.edsoo.ru/7f41a4a6
5.3 SlnepHbie peakiuu 7 1 1 bubnuoreka IJOK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nen 6. IToBTOpUTENbHO-00001AI0IIMIT MOTYIb
6.1 K“;;:;giiii: :f;?;f:ati conepanm 9 2 bubnunoreka ITOK https://m.edsoo.ru/7f41a4a6
Utoro mo paszaeny 9
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 3 27
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA
Ousuka, 7 wmacc / Ilepeimkua A.B., OOmecTBo ¢ OrpaHHMYEHHONW OTBETCTBEHHOCTHIO
«M31aTenbcTBO «IDK3aMEH
Ousuka, 8 kmacc / Ileppimkun A.B., OOmecTBO ¢ OrpaHUYEHHOW OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBerienne»
Ousnka, 9 kmacc / Ileppmmkuna A.B., I'yrhuk E.M., OOmecTtBo ¢ orpaHu4YeHHOU
0TBETCTBEHHOCTHIO «/I[PODA»; AknmonepHoe obmectBo «M3natensctBo «IIpocemenuey

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

AcraxoBa T.B. ®usmka. 7 kmacc. Jlabopatopueie pa®oTel. KoHTposibHBIC 3amaHus. —
Caparos:Jluuei, 2014.

Kupux JI.A. ®usuka. PazHOypOBHEBBIE CaMOCTOSATENIbHBIE W KOHTPOJIbHBIE PAOOTHI. —5-¢
n3nanue,- M.: MJIEKCA, 2013.

Jlykamuk B.M. C6opHUK BonpocoB H 3a1a4 1o ¢pusuke. 7-9 ki1. — M.: I[Ipocsemenue, 2010.

Mapon A.E. ®@usuka: ydue6HO-MeTomuyeckoe mocodbue/ A.E. Mapon.- M.: [Ipoda, 2011.-
123c.:

Mapos A.E., ,Mapon E.A. CamocrosiTenpHbIe 1 KOHTPOJBbHBIE paboThl. - M.: Ipoda, 2017.

Mapon A.E., Mapon E.A., ITo3oiickuii C.B. CoopHuK BompocoB u 3ana4. -M.: JIpoda, 2015.

Owonosna H.B.Metoanaeckoe nocodue 2015 M.: JIpoda, 2015.

[Maxmarosa B.B. ,Illedep O.P. Auarnoctuueckue padotsl - M.: JIpoda, 2016.

KonTponsHo-u3MeputensHbie Matepuainsl. @usuka./ Coct. H.U. 3opun. — 2-¢ u3., nepepad.
— M.:BAKO, 2013.

KoHTpomnbHBIE U caMOCTOsATENbHBIE paOOTHI 1O (u3nKe. 9 Kiacc: K yueOHuKy «Dusukay.

Tectol o pusuke. 9 kiacc: k yueoHuky A.B. Ileppimkuna, E.M. ['yrauk «®usuka 9 kmacey /
O.U. I'pomuieBa. — M.: U3narenbcTBO «OK3amen», 2010.

Omsuka. 9 knace. Temarndyeckne TECTOBbIC 3aqaHus Ut MOAToTOBKU K ['MA. / aBT.- cocCT.:
M.B. boiigenko, O.H. Mupomkuna. — Spocnasib: OO0 «Akanemus pazButus», 2014.

HU®PPOBBIE OBPA30OBATEJIBHBIE PECYPCbI
N PECYPCBI CETU UHTEPHET

bubnuoreka — Bcé no npenmery «Pusuka». — Pexxum goctyna:http://www.proshkolu.ru

BupgeoonsiTel Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

Enunast koyutekius nuppoBeix 00pa3oBaTenbHbIX pecypcoB. — Pesxkum noctyma: http://school-
collection.edu.ru

WHTepecHble MaTepualibl K ypokaM (pU3KMKH O TeMaM; TECTHI 110 TeMaM; HarJISAHbIE TTOCOOus
K ypokam. — Peskum moctymna: http://class-fizika.narod.ru

[udpossie oOpazoBaTenbHbIe pecypebl. — Pexxum goctyna: http://www.openclass.ru

DeKTpoHHbIe yUeOHHKH 110 Qu3uke. — Pexxum goctyma: http://www.fizika.ru

Jucrannuonnas mkoia Ne368 http://moodle.dist-368.ru/ OTkpeiThIii kiace. CeTeBoe
obpazoBarenbHOe cooOIecTBO. http://www.openclass.ru/node/109715

®denepanbHbIi LEeHTp HH(POPMAIIMOHHO-00pa30BaTeNbHBIX pecypcoB. http://www.fcior.edu.ru/

Hurepuet ypok. http://interneturok.ru/ru/school/physics/

["azera «1 ceHts0ps» marepuansl o ¢pusuke. http://archive. I september.ru/fiz

Annmaruu puzndeckux 00beKToB. http://physics.nad.ru/

Kusas ¢usmka: odydaromias nporpamma. http://www.intedu.ru/soft/fiz.html

®dusuka.ru. http://www.fizika.ru/
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