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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUsl COCTaBJI€HA HAa OCHOBE
NOJIOKEHUH W TpeOoBaHMWiA K pe3yiabTaraM OCBOCHHMsS Ha 0a30BOM ypOBHE OCHOBHOMU
oOpa3oBaTenbHO# nporpammel, npeactaBieHHbXx B ®T'OC 000, a takxke ¢ yuéroMm deaepanbHOl
paboueii mporpaMmbl Bocniutanusi U Konuenuuu npenoaaBanus yue6Horo npeamera «Dusukay.
CogepxaHue MporpaMMbl IO (HU3MKE HANpaBieHO Ha (OPMUPOBAHUE €CTECTBEHHO-HAy4HOM
IPaMOTHOCTH OOYyYaroIUXCSd M OPraHU3aLUI0 W3y4eHUs (U3MKW Ha JEATEIbHOCTHOW OCHOBE. B
nporpaMMe 1O (HU3UKE YYUTHIBAIOTCS BO3MOXKHOCTH YYeOHOrO TpeAMeTa B pealu3aluu
tpeboBanuit ®I'OC OOO K IUIAHHPYEMBIM JIMYHOCTHBIM M METANpeIMETHBIM pe3yJIbTaTaMm
0o0y4eHus, a TaK)Ke MEXKIPEIMETHBIE CBSA3H €CTECTBEHHO-HAYYHbBIX YUEOHBIX MMPEIMETOB HA YPOBHE
OCHOBHOTO 00IIIeTr0 00pa3oBaHusl.

[Tporpamma 1o (hu3MKe ycTaHABIMBACT paclpeielieHue y4eOHOro Marepuaia 1mo rojam oO0y4eHus
(mo xiaccaM), mpeajaraeT TPUMEPHYIO IOCIEI0BATENbHOCTh W3YYEHHS TEM, OCHOBAHHYIO Ha
JIOTUKE Pa3BUTHUS MPEIMETHOTO COJIEPKAaHUS U YUETEe BO3PACTHBIX 0COOEHHOCTEH 00yJarOIIUXCSl.
[Iporpamma 1o ¢usuke pa3paboTaHa ¢ LENbI0 OKa3aHUS METOAMYECKOW IMOMOIIM YYHUTEIIO0 B
cO37aHUU pabouel MpOorpaMMBbl 110 Y4EOHOMY ITPEIMETY.

Ou3nka SBIAETCS CUCTEMOOOPa3yIOMIMM JUJIsi €CTeCTBEHHO-HAyYHBIX Y4eOHBIX MPEIMETOB,
MOCKONIBKY (PU3UYECKUE 3aKOHBI JIEKAaT B OCHOBE IPOIIECCOB U SIBICHMM, M3y4aeMbIX XHMHEH,
Ouosiorveli, acTpoHOMHEW W (HU3MUECKOW reorpadueld, BHOCUT BKIIQJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MPEJOCTaBIIsIeT Hauboyiee sCHBIE O0paslbl NPUMEHEHUS HAaydYHOTO METOola
MO3HAHUS, TO €CTh CIIOCO0a MOIYYeHHS JOCTOBEPHBIX 3HAHUM O MUDE.

Opna W3 INIaBHBIX 337a4 (PU3MUECKOTO 00pa30BaHUS B CTPYKType o0miero oOpa3oBaHUsl COCTOUT B
(bOopMHUPOBAHNHN €CTECTBEHHO-HAYYHON I'PaMOTHOCTH U MHTEpeca K HayKe y 00ydaroluxcs.
N3yyenne ¢u3uku Ha  0a30BOM  YpOBHE  MPEAINOJAraeT  OBJIAJEHUE  CICAYIOLIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYYHYI0 TPaMOTHOCTbD:

L4 HAay4HO 00BACHATH SIBJICHUA,

L4 OIICHUBATh U ITIOHUMATh 0COOEHHOCTH HAy4YHOT'O UCCIICAOBAHUA,

L4 HHTCPHIPCTUPOBATL AJAHHBIC M MCIIOJIB30BAaTh HAYYHBIC J0KA3aTCIIbCTBA JIA IMOJTYYCHHA
BBIBOIOB.

Ilenu m3ydeHus: GU3MKKU HA YpPOBHE OCHOBHOT'O 00IIero oOpazoBaHus ompeneneHs! B Konuenmmu
npenojiaBaHusi yueOHoro mnpenmera «®Pusnka» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Ddenepanuy, peamu3yrONUX OCHOBHBbIE O0IIE00pa30BaTENIbHbIE POrpaMMBbl, YTBEPKIAEHHOU
pemienueM Komnerun MunucreperBa npocsemienuss Poccuiickoit ®denepanuu (mpoTtokona oT 3
nexabps 2019 r. Ne [1K-4BH).

Henu nzyvyenus pU3NKH:

o puoOpeTeHne UHTEpeca U CTPEMIIEHUs OOYy4arolMXCsl K HayYHOMY M3YyYEHHUIO IPHUPOJIbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

o pa3BUTHE TPEICTABICHUA O HAyyHOM METOJA€ IMO3HaHus M (popMHpOBaHHUE
MCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPY KAIOLUM SIBJICHUSM;

o (dbopMHpOBaHME HAay4YHOTO MHUPOBO33PEHHUSI KaK pe3yjbTaTa HM3yUeHUS OCHOB CTPOEHUS
MaTepuy U (pyHJaMEHTAIBHBIX 3aKOHOB (PU3HKH;

o (dbopMUpOoBaHHE MPEACTABIECHUN O PoJu (PU3UKHU JUIsl pa3BUTHUS IPYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHil;



. pa3BUTHE TIPEACTABJICHHH O BO3MOXHBIX cdepax Oyaymed mnpodeccHoHaATbHOU
NESTENIbHOCTH, CBSA3aHHOM ¢ (U3HMKOM, TMOArOTOBKAa K JajbHeiieMy OOYy4YeHHIO B 3TOM
HaTpaBIICHUU.

JlocTrkeHne ITHX I[eNied MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIEro o0pa3oBaHUS
o0ecrieunBaeTcs pelieHrueM CIeIYIOIUX 3a1ay:

o npruoOpeTeHue 3HaHUN O UCKPETHOM CTPOEHUHU BEIIECTBA, O MEXaHWYECKUX, TEIIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

o MpHUOOpeTeHnEe YMEHHUM OMUCHIBATh M OOBSICHATH (PU3MUYECKUE SBIICHUS C UCIIOJIb30BAaHUEM
MOJTyYEHHBIX 3HAHUM;

o OCBOEHHUE METOJOB PEIICHUS MPOCTEHIINX pacYETHBIX 3a/1a4 C UCIOJIb30BaHUEM
buznyecKkux Mozenei, TBOPUECKUX U MPAaKTUKO-OPUEHTUPOBAHHBIX 3a71a4;

o pa3BUTHE YMEHHUN HAOIIOIATh IPUPOTHBIC SBIICHUS M BBITIOIHSATE OIBITHI, JIJAOOPATOPHBIS
paboThl U SKCIIEPUMEHTAIbHBIE UCCIIEAOBAHUS C UCTIOJIb30BAHUEM H3MEPUTEIHHBIX MPUOOPOB;

. OCBOEHUE MPUEMOB pabOTHI ¢ HH(MOpMaLHEH (HU3HIECKOTO COACPKAHUS, BKITFOTAs
MH(GOPMAILIHIO O COBPEMEHHBIX TOCTHKEHUSAX (PU3UKHU, aHATTU3 U KPUTHUYECKOE OIECHUBAHUE
uHpOpMaLNH;

o 3HAKOMCTBO CO cepamu MPoPecCHOHATHHOMN JIEITeIFHOCTH, CBI3aHHBIME C (PU3HKON, U
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAaHHBIMHU HA TOCTIKEHUSIX (PU3MUECKON HAYKH.

Ha u3ydenue ¢pusuku (6a30BbIi ypoBEHb) Ha yPOBHE OCHOBHOTO 00111ero 00pa3oBaHus OTBOJAUTCS
238 yacoB: B 7 ki1acce — 68 yacoB (2 4aca B Heziento), B 8 kiacce — 68 yacoB (2 yaca B HEZICINO), B 9
kiacce — 102 gaca (3 gaca B HeeINIO).

[Ipenyaraemsiii B mporpaMme 1o Gu3uKe nepedeHs J1ab0opaTOPHBIX padOT M OIIBITOB HOCUT
PEKOMEH/1aTeNIbHBINA XapaKkTep, YUUTellb JAeJaeT BRIOOp MPOBEIeHU 1a00paTOPHBIX paboOT U ONBITOB
C Y4€TOM MHAMBUIYaTIbHBIX 0COOEHHOCTEH 00yUarOIMXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX 3aJJaHUH,
npeJiaraéMblX B paMKax OCHOBHOT'O IOCYJapCTBEHHOT0 3K3aMeHa 1o (hU3HKe.



COILEPKXAHUE OBYYEHUASA

7 KIIACC

Pazgen 1. ®usnka u €€ poJib B NO3HAHUU OKPYKAKOIEr0 MUpPa.

®uszuka — Hayka o mnpupoze. SBieHus npuponbl. dusnyeckue SABICHUSA: MEXAHHYECKUE,
TEIUIOBBIE, ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenMuuHBL. V3Mepenue  (usmueckux BenuuuH. Duszndeckue  MpUOOPHI.
[TorpemHocTs n3MepeHuid. MexayHapoaHas CUCTEMA €MHULL.

Kak ¢wusuka u npyrue ecTecTBEHHbIE HAyKH M3ydaloT MpHUpoAy. EcTecTBEHHO-HAayuYHBIH METO.
MO3HaHUsA: HaOII0/IeHNe, TOCTAHOBKAa HAYYHOTO BOIPOCA, BBIABM)KEHUE TUIOTE3, SKCIIEPUMEHT IO
MPOBEpKE THUIOTE3, OOBsACHEeHHE HaOmomaemoro spieHus. Onucanue (U3NYECKUX SBICHHHA C
MIOMOILIBIO MOJIEIIEN.

Hemoncmpayuu.

1. MexaHuueckue, TEMIOBbIE, JIEKTPUUECKIE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
2. ®uznyeckue npuOOpPbl U Mpoleaypa MNPSMbIX H3MEPEHUH aHAJOrOBBIM M LU(POBBIM
puOOpPOM.

Jlabopamopuuvie pabomot u onvimeol.

Omnpenenenue HeHbl JeICHUs KAl K3MEPUTEIHLHOTO MPHOopa.

W3mepenne paccTOsTHU.

W3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENA.

Omnpenenenue pasMepoB MabIX TEl.

W3mepenne Temneparypsl IpU NOMOILIHU KUAKOCTHOTO TEPMOMETPA U IaTYMKa TEMIIEPATYPBHI.

6. IIpoBeneHue ucciaenoBaHus MO MPOBEPKE TMIIOTE3BI: JAIBHOCTH MOJIETA IAPUKA, IYLIEHHOTO
TOPU30HTAIIBHO, TEM O0JIbIIIe, YeM OOJIbIIIe BHICOTA MTyCKa.

Paznen 2. [lepBoHauaibHble CBeleHHS 0 CTPOEHHMH BelllecTBA.

CrpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKAa3bIBAIOIIME JUCKPETHOE
CTPOECHHE BEILECTBA.

JIBr>xeHue yacTul] BeniecTBa. CBsI3b CKOPOCTHU JIBUKEHUS YaCTHIL C TEMIIEpaTypoil. bpoyHoBckoe
nBukeHue, 1uddysus. BzaumonelicTBrue 4acTull BelIecTBa: MPUTSHKEHNE U OTTAJIKMBaHUE.

ArperaTtHble COCTOSIHUSI BEILIECTBA: CTPOEHHUE ra3oB, KHUAKOCTEH U TBEPABIX (KPUCTAIUIMUECKUX )
Teld. B3anMoOCBS3b MEXJy CBOMCTBAMU BEIIECTB B Pa3HBIX AarperaTHbIX COCTOSIHUSIX M HX
aTOMHO-MOJIEKYJISIpHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUIM BOJIBI.

Jemoncmpayuu.

1. HaGmroneHnne OpOyHOBCKOTO JABUKEHUS.

2. Habmonenue nuddysun.

3. HaGumonenue siBjaeHUN, OOBACHSIIOMIMXCS IPUTSHKEHUEM MU OTTAJIKUBAHHEM YaCTHII BEIIECTBA.
Jlabopamopuvie pabomul u onvimol.

1. Onenka nuaMeTpa aToMa METOJIOM PsIOB (C UCToJIb30BaHUEM (hoTorpaduii).

ok wnNeE

2. OnbITHI 110 HAOTIOACHHUIO TETJIOBOTO PACIITUPEHHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSKESHHSL.

Paznen 3. /IBu:keHune U B3auMo/ieiicTBHE TeJl.
Mexannueckoe IBHkeHue. PaBHOMepHOe M HepaBHOMepHOe naBuxkeHune. CkopocTb. Cpeansis
CKOPOCTb IPY HEPAaBHOMEPHOM JIBHKCHHUH. Pacuér myTH 1 BpeMEeHU IBH>KCHHUSL.



SIBnenne mHepuuu. 3aKOH WHEpIMU. B3aumopaeicTBue Ten Kak NPUYMHA W3MEHEHUS CKOPOCTH
IBUKEHMsI Tel. Macca kak Mepa uMHEpTHOCTH Tena. [lnmoTtHocth BemiecTBa. CBs3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B eIlMHUIIE 00BbEMA BEIIeCTBA.

Cuna kak XapakTepucTuka B3aumozeircTBus Ten. Cuna ynpyroctd U 3akoH ['yka. M3mepenue
CWJIBI C MOMOIIBIO JUHAMOMETpa. SIBlieHUE TATOTEHUs U cuiia TsokecTH. Cuila TSKECTH Ha APYTUX
mwia"erax. Bec Ttema. HeecomocTs. CroxeHue cuil, HanpaBiICHHBIX [0 OJHOM NPSIMOM.
PaBHogelicTByromas cui. Cuna tpeHus. TpeHue CKOJIbXKEHUS U TPEHHUE NOKos. TpeHue B MpUpOAE U
TEXHHKE.

Jemoncmpayuu.

HabumroneHne MexaHn4ecKoro IBUKEHUS Tela.

W3mepenune ckopocTy NPSIMOIMHENHOTO ABM)KEHHUS.
Habmtoienue siBieHUs] UHEPIIUH.

Habmroienue n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUH TeIl.
CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEll.

ok wnNnE

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHON MPSIMOM.

Jlabopamopuvie pabomsl u onvimol.

1. OmpeneneHre CKOPOCTH PpPaBHOMEPHOIO JIBWKEHUS (LIapuka B IKUAKOCTH, MOJENU
ANEKTPUYECKOTO aBTOMOOUJIS M TaK Jlajee).

2. OrmpeneneHue cpeaHel CKOPOCTH CKOJIBKEHUS Opycka WM IIapuKa MO0 HaKIOHHOU
IIJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPAOIO TeA.

4. OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsDKeHUs (Aegopmaiuu) TMpYy>KUHBL OT
MPUIIOKEHHOMN CHUJIBI.

5. OnbITl, JEMOHCTPUPYIOUIME 3aBUCHUMOCTb CHJIBI TPEHMSI CKOJIBKEHUS OT Beca Telna U
XapakTepa COIpPHUKaCcarOIINXCsl TOBEPXHOCTEH.

Paznen 4. laBnenune TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

Hapnenue. CriocoObl yMEHBIIEHUS M YBEIWYEeHHUs [aBieHus. JlaBneHue rasza. 3aBUCHUMOCTb
JaBlieHHs ra3a oT 00béMa, TeMmnepatypsl. [lepenada naBneHuss TBEPIBIMU TEIaMHU, XKHUIKOCTSIMU U
razamu. 3akoH [lackans. [IlHeBMaTmyeckue MamMHBL. 3aBUCUMOCTb JABJICHUS JKMJIKOCTH OT
rryounsl. ['uapocraTudeckuii nmapagokc. CooOmaronuecs cocyibl. [ uapaBindeckue MeXaHu3MBbl.

ATmocdepa 3eminu u atMocepHoe aaBiaeHue. [IpuunHbl CylecTBOBaHHs BO3IYLIHONH 000JI0YKH
3emmu. Ombir Toppuuemnu. M3mepenue atmochepHOro AaBieHHsA. 3aBHCHUMOCTb aTMOC(HEpHOro
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl A u3mMepeHus: arMocepHOro AaBJICHUS.

JleficTBrE KUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BeITankuBaromias (apxumeaoBa) cuia.
3akoH Apxumena. [InaBanue ten. Bosgyxomnnasanue.

Jemoncmpayuu.
3aBUCUMOCTbD JaBIIEHUS T'a3a OT TEMIIEPaTyPhl.

[Tepenaya naBieHUs KUJIKOCTHIO U Ta30M.
Coobmarommuecst CoCyIbl.

I'mpopaBnuueckuit mpecc.

[IposiBnenue neficTBus aTMOCGHEPHOTO JaBICHHUS.

6. 3aBHCUMOCTh BBHITAKUBAIONIICH CHUIBI OT 00BEMa MOTPYKEHHOM YacTH Telda M TUIOTHOCTHU
JKHUIKOCTH.

vk wN e

7. PaBeHCTBO BBITAJIKUBAIOUIEH CHUJIBI BECY BHITCCHEHHOMW YKUJIKOCTH.

8. YcioBue muiaBaHMs TeIl: IJIaBaHWE WM MOTPYKEHUE T B 3aBUCUMOCTH OT COOTHOIIEHUS
IJIOTHOCTEH Tena U )KUIKOCTH.



Jlabopamopuusie pabomot u onvimol.

1. VccnenoBanre 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHOU B JKUIAKOCTh 4acTH
Tena.

2. Onpezenenre BbITAJKUBAIOLIEH CUIIbL, JEHCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCHMOCTU BBITAJKHUBAIOLIEH CHJIbI, JEWCTBYIOIIEH HAa TEJNO B KUAKOCTH, OT
MaccChl Tela.

4. OnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOLIEH CUIIbI, JEHCTBYIOIIEH Ha TENO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KHUAKOCTh YaCTH TeJIa U OT INIOTHOCTH >KUKOCTH.

5. KoHcTpynpoBanue apeoMerpa WM KOHCTPYUPOBAHME JIOJKM UM ONpelneieHue e
Ipy30M0AbEMHOCTH.

Pasnea 5. PaGora n MOIHOCTB. JHeEprus.

Mexanunueckasi padota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBWiIO paBHOBecHs phluara.
[Ipumenenue npaBuia paBHOBECHs pbldyara K OoKy. «3omoToe npaBuiio» mexanuku. KIIJ[ mpocTeix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanndeckas sHeprus. Knnernueckas u noreHuManbHas 3Heprus. [Ipespaiienre oqHoro Buaa
MEXaHUYECKOM IHEPTUU B APYroil. 3aKOH COXPaHEHHUs SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onsimol.

1. Onpenenenue paboOThl CUJIBI TPEHUS IPU PAaBHOMEPHOM JBUKEHHM Te€jla 0 TOPU3OHTAIBHOMN
MMOBEPXHOCTH.

2. HUccnepoBanue ycaoBUid paBHOBECHUS pblyara.

3. Namepenne KIIJI HaKJIIOHHOM IJTOCKOCTH.

4. V3ydeHue 3aK0OHa COXPAHEHUS MEXAHUYECKOU SJHEPTUH.

8 KUIACC
Pasnea 6. TenuioBble siBJ1eHUS.

OcHOBHbBIE TOJIOXKEHUS MOJEKYJIIPHO--KHHETUUYECKONM TEOpHH CTpPOeHHus BemiecTBa. Macca u
pasMepsl  aroMOoB M MoJekysd.  OmnbIThl, MOATBEPXKJAIONIME  OCHOBHBIE  IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mogenu TBEPIOro, KUAKOTO M Ta3000pa3HOro COCTOSHUU BemlecTBa. Kpucramuimdeckue u
amopdusie Tena. OOBICHEHHE CBOMCTB Ta30B, JKUIKOCTEH W TBEPIBIX TEJT HA OCHOBE TOJIOKEHUH
MOJIEKYJISIPHO--KMHETUYeCKO Teopun. CmauumBaHME M KalWUISpHbIE sIBIE€HUA. TemioBoe
pacIIMpeHHe U CXKaTHE.

Temnepatypa. CBs3p TeMIepaTypbl CO CKOPOCTBIO TEILIOBOIO JBMKEHUS 4acTULl. BHyTpeHHsA
sHeprus. CriocoObl U3MEHEHUS! BHYTPEHHEN SHEpruu: Tervionepenadya u copepuieHre padotsl. Busl
TEIUIONEPE1auu: TEMIONPOBOAHOCTh, KOHBEKIINS, N3JIyUEHHE.

KonnyecTBo TerioThl. YaenbHas TeMI0EMKOCTD BellecTBa. Termioo0MeH U TemI0BOe paBHOBECHE.
VYpaBHeHHe TerioBoro 6ananca. [lnaBieHne u oTBepaeBaHNe KPUCTAIIIMUECKUX BELIECTB. Y AeIbHas
TertoTa 1uiaBieHus. [lapoobpazoBanue u kouAeHcaus. Mcmapenue. Kunenue. YaenpHas Teriora
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT aTMOC(EPHOTO JaBICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus ToIMBa. Y IeiIbHas TEIJI0Ta CTOPAHUS.

[Ipunnuns! padots! TernoBbix asurareneil KIIJ] teroBoro asurarens. TersoBble ABUTaTenn 1
3alIUTa OKPYKAIOIICH CPEbl.



3aKOH COXpaHEHHs U MPEBPALECHUS SHEPTUU B TEIUIOBBIX Mpoleccax.
emoncmpayuu.

. HabGmroienue OpoyHOBCKOTO JIBUYKEHUSI.

. Habmonenue muddysun.

. Habmronienue siBieHuii cMauuBaHus U KaMUJUISIPHBIX SIBJICHUM.

. HaGnronenue TerioBoro pacvpeHus Ted.

. I3meHeHue naBiieHus Ta3a Mpyu M3MEHEHUN 00bhEMa U HAarpeBaHUH W OXJIAXKICHHH.

. [IpaBuiia u3MepeHus TeMIIepaTyphl.

. Bune! teronepenauu.

. OxnaxaeHue npu COBEpIICHUH paOOTHI.

9. HarpeBanue npu coBepuieHHH pabOThl BHEUTHUMH CHUJIAMH.

10.CpaBHeHHE TEIIOEMKOCTEN pa3IMUHBIX BEIIECTB.

11. HaGnroieHre KATICHUSI.

12. HaGnroieHre mocTOSHCTBA TEMIIEPATyPhl IPH IJIaBICHUU.

13. Mozaeny TEemIOBhIX IBUTATEIEH.

O N O U B WN -

Jlabopamopuvie pabomol u onvimol.

OnBITHI 10 OOHAPYKCHHIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHSL.

OMnBITH TI0 BRIPAIIUBAHHUIO KPUCTAJUIOB MIOBAPEHHOW COJIM WM caxapa.

OnbITHI IO HAOJTFOICHUIO TETUIOBOTO PACIIMPEHHS T'a30B, )KUJKOCTEH U TBEPBIX TEIL.
OmnpeneneHue 1aBIeHNUS BO3AyXa B OAJUIOHE IINPHIIA.

5. OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh JAaBJICHUS BO3[IyXa OT €ro 00bEMa M HArpeBaHUS WU
OXJIQXKICHHSL.

6. IIpoBepka TUNOTE3bl TUHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPHUECKOMN
TpyOKe OT TeMIepaTypshl.

7. HabGmionenne M3MeHEHHs BHYTPEHHEH SHEpPruM Tela B pe3yjbTaTe Teruionepenadyd U padoThI
BHEIITHUX CHII.
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8. HccnenoBanue sBJIeHUs TEINIOOOMEHA MPU CMEIIMBAHUN XOJIO0JHON U TOpsYeil BOJIBI.
9. OmnpeneneHne KOJMYECTBA TEMJIOTHI, MOJIYYEHHOTO BOJOHW NpU TEMIOOOMEHE C HarpeTbiM
METaJUIMYECKUM LUIUNHAPOM.

10.  OmpeneneHue yAeIbHOMN TEMIOEMKOCTH BEIIECTBA.
11. Uccnenoanue nmponecca ucnapeHus.

12. Omnpenenenre OTHOCUTENIBHOMN BIaKHOCTH BO3/yXa.
13. Omnpenenenue yieabHON TEIUIOTHI IUIABJICHUS JIbJIA.

Paspen 7. DuekTpuyeckue M MATHUTHBIC SIBJICHHS.

DIekTpu3anus Tei. J[Ba posia 3JeKTpUYeCcKuX 3apsa10B. BzauMoaencTBue 3apsokKeHHbBIX TE. 3aKOH
Ky.HOHa (SaBI/ICI/IMOCTI) CHIJIBI B3aHMO}IeI>'ICTBH$I 3apSAKCHHBIX TCJI OT BEJIMYUHEI 3apA10B U paCCTOSAHUS
MEXJ1y TeJlaMu).

Onextpuueckoe mnone. Hanpspk€HHOCTH dnekTpudeckoro mnoss. [lpuHiun cyneprnosunuun
JIEKTPUUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn snextpuyeckux 3apsiioB. DJIEMEHTapHBIN AleKTpuueckuid 3apsaia. CTpoeHue aroma.
[TpoBOHUKYM 1 TUATEKTPUKUA. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3apsiia.

ONEKTPUUECKUN TOK. YCIOBHUS CYLIECTBOBAHMS JIEKTPUUECKOrO TOKA. MICTOYHMKM MOCTOSHHOTO
ToKa. JIeHCTBHSI JIEKTPHUUYECKOTO TOKA (TEIIOBOE, XUMHUECKOE, MAarHUTHOE). DIEKTPUUYECKHH TOK B
KUIKOCTSX U ra3ax.



OnekTpuyeckas uenb. Cuna Toka. DieKkTpuueckoe HampsbkeHue. COnpoTHBIIEHHUE MPOBOIHMKA.
VnenbHOe comnpoTHBieHHE BemlecTBa. 3akoH Owma jns yvactka uenu. [lociemoBarenbHoe u
napajuieIbHOE COETUHEHHUE MPOBOHHUKOB.

PaGota m MOIIHOCTH ANMEKTpHYEeCcKOoro Toka. 3akoH JDxoyns—JIeHna. DiekTpuyeckue Ienu u
MOTpeOUTEIN IIEKTPUIECKOM dHepTruH B ObITY. KOopoTKoe 3aMbIkaHue.

IlocTossHHBIE MarHuTEL. B3auMoaeiicTBHE NOCTOSHHBIX MarHUTOB. MarHuTHoe moye. MarauTHoe
noie 3emMJid M €ro 3HadyeHwe i Jku3Hu Ha 3emiie. Onbit Opcrena. MarHutHoe 1oJie
AJIEKTPUYECKOTr0 TOKA. [IpuMeHeHue 3JIeKTpOMarHuToB B TeXHUKE. JleliCTBME MAarHUTHOTO MOJIS Ha
MPOBOJHUK C TOKOM. DJIEKTPOABUraTEIb MOCTOSIHHOTO TOKa. Vcronp30BaHue JEKTPOIBUTaTENeH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel @apanes. SABneHue daeKTpoMarHuTHOW UHAYKIMU. [IpaBuno Jlenia. DnekTporeneparop.
CriocoOb!I MoTyYeHUs JEKTPUUECKONW SHEPTHH. DICKTPOCTAHIIMM HAa BO30OHOBISEMBIX MCTOYHHUKAX
SHEPIUu.

Jemoncmpayuu.

1. DrneKkTpu3anus Ted.

2. JIBa poJia aeKTpUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apsyKEHHBIX Tell.

3. Y CTpOMCTBO U JEUCTBUE JIEKTPOCKOIIA.

4. DIIEKTPOCTATUUECKAs] MHIYKLHUS.

5. 3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsJI0B.

6. IIpOBOTHUKY U AUDIIEKTPUKH.

7. MopenupoBaHue CUIOBBIX JTMHUH 3JIEKTPAYECKOIO IOJIS.

8. W cToYHMKY TOCTOSIHHOTO TOKA.

0. JleficTBUS 3IEKTPUYECKOTO TOKA.

10. DNEKTPUYECKUN TOK B )KUJKOCTH.

11. I"a30BbIii pazps.

12. W3mepenne CHIIbl TOKa aMIIEPMETPOM.

13. H3mepeHne 2IeKTpUYECKOro HaIlpsKEHUsT BOJIbTMETPOM.

14. PeocraT 1 MarasuH CONpOTUBIICHUN.

15.  B3aumopneiicTBUE OCTOSIHHBIX MarHUTOB.

16. MoaenvupoBaHre HEBO3MOKHOCTH Pa3/IeJICHHS TOJIFOCOB MArHUTA.

17. MonenupoBaHuE€ MarHUTHBIX IOJIEH ITOCTOSIHHBIX MAarHUTOB.

18. OmneIT OpcTena.

19.  MarsuTHOE nojie ToKa. JJIEKTPOMarHur.

20.  /leficTBME MAarHUTHOTO IOJI1 HA IPOBOJHUK C TOKOM.

21.  DJeKTpOABHIraTeNb OCTOSHHOTO TOKA.

22. Uccnenoanue sBIEHUS 3JIEKTPOMATHUTHON WHYKIIVH.

23. OmnbiTel Dapajes.

24.  3aBUCHMOCTB HaIlpaBJIEHUS MHIYKIHOHHOTO TOKA OT YCJIOBHM €r0 BOZHUKHOBEHUSI.

25.  DJIEKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1. OnpITel MO0 HAOIIOJCHHUIO AIIEKTPU3ALINHN T MHAYKIHUEH U IPU CONTPUKOCHOBEHUH.
2.  HccnenoBanue NEHCTBHS IEKTPHUECKOTO TOJIST HA IPOBOTHUKH H JHAJICKTPUKH.
3. Coopka u mpoBepka pabOTHI JIEKTPUICCKON IIEITH ITOCTOSTHHOTO TOKA.
4.  VI3mepeHHe U peryJupOBaHUE CUIIBI TOKA.
5.  H3mepeHue u peryiupoBaHUE HAPSIKEHHS.



6. HccienoBaHue 3aBHCHMOCTH CHJIBI TOKA, MIYIIErO Yepe3 pPE3UCTOp, OT COMPOTHBIICHUS
pe3nCTOpa U HAIPSKEHUSI Ha PE3UCTOPE.

7. OmpITbI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh 3JIEKTPUYECKOTO COIPOTHBIICHUS TPOBOJHHUKA OT
ero JUTMHBI, TUTOLIA I [ONIEPEYHOr0 CEYECHUs U MaTepuara.

8. IlpoBepka mpaBWia CIOKEHHS HANpsDKEHUH NPU TIOCIEIOBATEIIFHOM COCIUHEHUH JIBYX
PE3UCTOPOB.

9.  Ilposepka IpaBuiia JUIs CHJIBI TOKA IIPU HapaUIeIbHOM COCIUHEHUH PE3UCTOPOB.

10. Ompenenenne pabOTHI ANEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OmpeneneHne MOITHOCTH AIIEKTPUYECKOTO TOKA, BBIJCISIEMON Ha PE3UCTOPE.

12. HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYILETO Yepe3 JIaAMIIOUKY, OT HAIPsHKEHHUS Ha HEH.

13. Omnpenenenue KII/] narpeBatens.

14. UccnenoBaHMe MarHUTHOTO B3aUMOAEHCTBHS IIOCTOSIHHBIX MAarHUTOB.

15. 3y4yeHue MarHUTHOTO TIOJISI TIOCTOSIHHBIX MAarHUTOB NP UX OOBEANHEHUH U Pa3/ICICHUH.

16. HccrnenoBanue OeCTBUS AIIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OneITel, AEMOHCTPHPYIOIINE 3aBHCHUMOCTb CHJIBI B3aMMOJCHCTBHUS KATYIIKH C TOKOM H

MarHuTa OT CHJIbI TOKA M HAallPaBJICHUs TOKA B KaTyIIIKeE.

18. 3yyenue neliCTBHS MarHUTHOTO IIOJISt HA TIPOBOJTHHUK C TOKOM.

19. KoucTtpyupoBanue u u3y4yeHue padOoThI AJIEKTPOABUTATEIS.

20. WMsmepenne KIIJI anmekTpoaBUraTeisHONW yCTaHOBKH.

21. OmnpITbl TO HUCCIEAOBAHUIO SBJICHUS AJIEKTPOMArHUTHOM MHIYKIMM: HCCIIEJOBAHUE

M3MECHEHUI 3HAUCHHS U HAIPaBJICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pasnen 8. Mexannueckue siBJIeHUs.

Mexannueckoe JBHkeHue. MarepuanpHas Touka. Cucrema orcdyé€ra. OTHOCHTENBHOCTH
MEXaHWYECKOrO0  JBWKEHHs. PaBHOMepHOe mpsMonuHenHoe ABMkeHue. HepaBHomepHOe
npsiMoJIuHeHOe ABMkeHue. CpellHsAs U MTHOBEHHAs! CKOPOCTb Teja IPU HEPAaBHOMEPHOM JIBUKECHHH.

Yckopenue. PaBHOyckopeHHOe mpsimonuHeiiHoe nBuxkeHHe. CBoOomaHoe mnageHue. OTMbITHI
lanunes.

PaBHOMepHOE nBMKEHME IO OKpYKHOCTH. Ilepruoa u yacrota oOpaiienus. Jluneitnas u yrinosas
ckopocTH. LleHTpocTpeMHuTENEHOE YCKOPEHHE.

IlepBbit 3akoH Hprorona. Bropoin 3axkon Herorona. Tperuii 3akoH Herotona. IIpuHnmn
CYNEPIIO3ULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: CHJIa TPEHHS CKOJIBXKEHHS, CHJIA TPEHHS TOKOS,
JpyTrue BUbI TPEHUS.

Cuna TsDKeCTH M 3aKOH BCEMHUPHOTO TATOTEHMs. Y CKOpeHHe CBOOOTHOrO majeHus. J[BumxeHue
mia”eT Bokpyr Counnua. [lepBas kocmuueckas ckopocTsb. HeBecomMocTs U meperpys3ki.

PaBHOBecue marepuanbHON TOYKH. AOGCOMIOTHO TBEpIOE Teno. PaBHOBecue TBEpmOro Tema ¢
3aKpEIUIEHHON OCBIO BpaleHns. MoMeHT cuibl. L{eHTp TshkecTH.

Nmnynee Tema. M3meHeHne wumnyibca. MMmynbc cuiabl. 3aKOH COXpPaHEHMs] MMITYJIbCA.
PeakTuBHOE ABUXKEHUE.

Mexannueckasi paboTa ¥ MOIIHOCTh. PaboTa cui TskecTH, ynpyrocti, TpeHusi. CBs3b SHEPTUU U
pabotel. [loTeHuunanbHas 3Heprus Tejna, MOAHITOTO HaJa IMOBEPXHOCTHIO 3emMid. [loTeHumambHas
9HEprus cxaTtol mnpyxkuHsl. KuHernmdeckass sHeprus. TeopemMa O KMHETHYECKOH JHEpruu. 3aKkoH
COXpaHEHUsI MEXaHUYECKOU YHEPTHUH.



Hemoncmpayuu.

1. HaOnroneHne MEXaHMUECKOTO ABM)KEHUS T€Jla OTHOCUTENBHO Pa3HbIX TEJI OTCUETA.

2. CpaBHeHHE IyTel U TPACKTOPHUIl ABMXKEHUS OHOIO U TOTO K€ TeJa OTHOCUTENIBHO PAa3HBIX
TeJI OTCYETA.

3. M3mepeHne CKOpOCTH U YCKOPEHHUSI MPSAMOJIUHEHHOTO ABUKCHUS.

4. HccrnenoBaHue NpU3HAKOB PABHOYCKOPEHHOT'O JBUKEHUS.

5. HaOmronenue 1BUKEHUS TeJla M0 OKPYKHOCTH.

6. HaGnronenue MexaHMYEeCKUX SIBICHUHM, TPOUCXOAAIIUX B cucTteMe oTcuéra « Tenexkay npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUHM OTHOCUTEJIBHO KaOUHEeTa (PU3UKU.

7. 3aBUCHUMOCTb YCKOPEHUS TeJa OT MAcChl TeJa U ACHCTBYIOLIEH HA HETO CUJIBI.

8. Habmronenue paBeHCTBA CUII ITPU B3aUMOJICHCTBUH TEIl.

9. M3MmeHeHue Beca Tea IpU YCKOPEHHOM JBUKCHUU.

10.ITepenaya umiynbca Npyu B3aUMOACHCTBUHN TE.

11.IIpeoOpa3oBaHus 3HEPTUU [IPU B3aUMOJICHCTBUU TEJI.

12.CoxpaHeHue UMIIyJIbca IIPU HEYTIPYTOM B3aUMOJCHCTBUU.

13.CoxpaHeHne UMITyJIbca IpU aOCOTIOTHO YIPYTOM B3aUMO/ICHCTBUU.

14 HabnrofeHne peakTHBHOTO JIBUYKEHUSI.

15.CoxpaHeHne MEXaHUYECKOM 3HEpPTUU IpU CBOOOIHOM Ia/IEHUU.

16.CoxpaHeHne MEXaHUYECKOM 3HEPTUU IPU JBUKEHHUU TeJa MO/ JEHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomol u onvimol.

1. KoHcTpyupoBaHue TpakTa AJig pa3roHa W JaIbHEUIIEro PaBHOMEPHOIO JIBHXKEHMS ILIApUKa
WJIU TEJIEKKHU.

2. Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS! OpycKa WIIM IBUKEHUS IIapUKa 10 HAKIOHHOM
IIJIOCKOCTH.

3. Omnpenenenne ycKOpeHHs Tejla IPU PAaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM MJIOCKOCTH.

4. WccnenoBaHue 3aBHCHMOCTH MYTH OT BpPEMEHM IPH PAaBHOYCKOPEHHOM JBMKEHHM 0e3
Ha4aJIbHOW CKOPOCTH.

5. IlpoBepka rumoTe3bl: €Ciy NpU PaBHOYCKOPEHHOM JBMKEHMM 0€3 HaualbHOW CKOPOCTHU MyTH
OTHOCATCS KaK psiJi HEYETHBIX YHCEII, TO COOTBETCTBYIOIIUE IIPOMEKYTKHA BPEMEHN OJIMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CUJTbI TPEHHUS CKOJIBKEHUS OT CHIIBI HOPMAJIHOTO JaBJICHUSI.

7. Ormpenenenue ko3 UIEHTa TPEHUS CKOJIBKEHUS.

8. Ompenenenue KECTKOCTU MPYIKUHBI.

9. Ompenenenue padOTHI CUIIBI TPEHUS IPU PABHOMEPHOM JIBIKEHUU TeJla 10 TOPU30HTAIBHON
ITOBEPXHOCTHU.

10.0Onpenenenue paboOThl CHUJIBI YOPYTOCTH TIpU MOABEME Tpy3a C HCIOJIb30BAHHEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

11.M3yuyeHue 3aKk0Ha COXpAaHEHUS SHEPTUH.

Pasnean 9. Mexanndeckne Kos1e0aHusi M BOJHBI.

Konebarenbnoe papmwxeHue. OCHOBHBIE XapaKTEPUCTHKH KOJIGOAHUH: TMEpHUOJ, YacToTa,
aMIMTyna. MareMaTHdeckuil W IPYKHHHBIM  MaaATHMKW. [IpeBpamieHwe sHeprum Ipu
KoJ1e0aTeIbHOM JABM)KEHHUU.

3aryxatomue KonebaHusa. BriHyxkIeHHble Konebanus. Pe3oHanc. MexaHudeckue BOJIHBL
CaoiicTBa MexaHu4eckux BOJH. [IpogonbHble U monepeuyHbie BOJHBI. J[JIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHns. MexaHu4ecKre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.

3Byk. [’ poMKkOCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. H(Dpa3ByK U yabTpa3ByK.

Jemoncmpayuu.



Hab6nronenue konebanmii Tel moa JeHCTBUEM CHIIBI TSDKECTH W CHITBI YIIPYTOCTH.
HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.

Habmionenre BrIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

PacnipocTpanenre npoAoabHBIX U MONEPEYHBIX BOJIH (Ha MOJICIH).

Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKHIi pe30HaHC.

Jlabopamopuvie pabomul u onvimol.

. Ompenenenne 9acTOTHI U TIEpHUO/Ia KOIeOaHUH MAaTeMaTHIECKOTO MassTHHKA.
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2. Ompenenenue 4acTOTHI M NIEPUO/Ia KOJEOAHUH MPYKMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHMOCTH IEpHOJa KOJeOAHWH MOJIBEIICHHOTO K HHUTH Ipy3a OT JUIMHBI

4. HccnenoBaHue 3aBUCUMOCTH MEPHOA KOJICOAHUH NPY>KUHHOTO MasgTHUKA OT MAacChl Ipy3a.
5. TIpoBepka HE3aBUCHMMOCTH Iepuoja KoJIeOaHW Tpy3a, MOJBEIICHHOIO K HHUTH, OT MAacChl
rpysa.
6. OnbITHI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh MEpHoAa KoJeOaHUW MPYKUHHOTO MasTHHUKA OT
MacChl Tpy3a U KECTKOCTU MPYKUHBI.
7. 3mepeHue yCKOpeHus CBOOOIHOIO MaeHMUSL.
Paznen 10. DiieKTpoMarHuTHOE 1M0J1e M 3JIEKTPOMATHUTHbIE BOJIHbI.
DONEeKTPOMarHUuTHOE IoJie. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.
[IIkana 3neKTpOMarHUTHBIX BOJIH. VICII0Ib30BaHNE 311€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.
DnekTpoMaruuTHas npupoza cera. CKopocTh cBeTa. BolnHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa 3J€KTPOMarHUTHBIX BOJIH.
2. BosnHOBBIE CBOMCTBA CBETA.
Jlabopamopuwvie padbomol u onvimol.
1. V3yueHue CBOWCTB JIEKTPOMArHUTHBIX BOJIH C IIOMOIIbIO MOOMIIBHOTO TeIe(OHa.
Paznen 11. CBeToBbIe siBJICHUS.
JlyueBas mozens cBeta. Mctounuku ceera. [IpsimonuHeiiHoe pacipocTpaHeHUe cBeTa. 3aTMEHUS
Connua u Jlynsl. Otpaxenue csera. Ilnockoe 3epkaiio. 3akoH OTpaKE€HUs CBETA.
IIpenomiienne cBera. 3akoH mperaoMieHHs cBeTa. llomHOe BHYTpEeHHEE OTpakK€HUE CBETa.
Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAXKEHHSI B ONTHUYECKUX CBETOBOAX.
Jlunza. Xox nmydeit B nmn3e. OnTudeckas cucreMa (oroamnmapara, MUKPOCKOTIa M TEJIECKOIIa.
I'ma3 kak ontudeckas cucreMa. bin3opyKkocTh U JabHO30PKOCTb.
Paznoxenue Oenmoro ceera B cmekTp. OnbiThl HbioToHa. CrojkeHHE CIEKTPajIbHBIX I[BETOB.
Jucnepcus cera.
Hemoncmpayuu.
[TpstmonuHEIHOE pacIpoCTpaHEHHUE CBETA.
OtpaxkeHue cpera.
[Tonyyenue n300paXkeHUH B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue cera.
ONOTHYECKUN CBETOBOJI.
Xon tydelt B coOuparomiei JuHse.
Xox J1ydeil B paccenBarolle JIMH3E.
[Tony4yeHnue n300paxeHUit C MOMOIIBIO JIMH3.
. Ipunuun neiictBus GporoanmnapaTa, MUKPOCKOIIA U TEJIECKONA.
10.Mogens riasa.
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11.Pa3noxeHue 6e0ro CBeTa B CIIEKTP.

12.ITomyuenne 6eI0T0 CBETA MPU CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomol u onvimol.

1. HMccnenoBaHne 3aBUCHMOCTH yIJla OTPaKEHUS CBETOBOTO JIy4a OT YIJIa IAJCHMS.

2. M3y4eHune XapakTepUCTUK N300paKeHUs ITPEeIMETa B INIOCKOM 3€pKajle.

3. HccnenoBanue 3aBUCUMOCTH yIJla IPEIOMIICHHS CBETOBOIO JIyd4a OT YIVIa IAaJcHUS Ha
IPaHULE «BO3LyX—CTEKIION.

4. Tlomy4yeHue n300paKeHUH C ITOMOIIBIO COOMPAOIIEH JTHH3HI.

5. Ompenenenue (pOKyCHOTO pacCTOSIHUSA U ONTHUYECKON CHIIbI COOUPAIOLIEH JIMH3BI.

6. OmBITHI 110 pa3I0KEHUIO OEI0ro CBETa B CIIEKTP.

7. OmnbITHI IO BOCHPUATHUIO 1IBETA IIPEAMETOB IIPU UX HAOIIOACHUH Yepe3 LBETOBbIE (DUIBTPHI.

Pa3znen 12. KBanToBbIe sIBJIEHUS.

OmnbiTel Pesepdopna u tutanerapHas monens aroma. Mogjenb aroma bopa. Hcmyckanue u
IIOTJIOLEHUE cBeTa aTOMOM. KBaHThI. JInHEeHuaThle CIIEKTPHI.

PaguoaktuBHOCTh. Anbda-, 6eTa- u raMmma-usinydenus. Ctpoenue atoMHoro spa. Hykinonunas
MOJIeNb aTOMHOTO siapa. M3otonbl. PannoaktuBHele npespaieHus. Ilepuoa nomypacnaga aTOMHBIX
azep.

SnepHple peakuyuy. 3aKOHBI COXPAHEHHUS 3apslOBOTO M MAacCOBOIO 4YMCENI. ODHEPIUs CBS3U
aTOMHBIX szep. CBsi3b Maccel M dHepruu. Peakuuu cuHTe3a u aeneHus saep. MICTOUHMKM 3HEpruu
CouHiia u 38631.

SAnepHas sHepreTuka. JleiMcTBUA paguOAKTUBHBIX U3JIy4YEHUHN Ha )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrHieKTpbl U3JIy4eHHUs U TIOTJIOIICHHUS.

CrneKTphl pa3aMYHbIX I'a30B.

CrnexTp BoaOpoOIA.

Habmonenue tpekoB B kamepe BuibcoHa.

Pabora cuéTunka HOHU3UPYIOIINX U3TyUYEHUI.

. Perucrpanus usnydeHust NpupoaHbIX MUHEPAJIOB U MIPOJYKTOB.
ﬂaﬁopamopnbte padomul u onvimol.

1. HaOnroneHue CIUIOUIHBIX U TMHEMUYATHIX CIIEKTPOB U3IyUYEHUS.
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2. UccnenoBaHue TpPEeKOB: M3MEPEHUE OHHEPIMM YacTHULBI 10 TOPMO3HOMY MyTH (IO
¢dotorpadusam).

3. M3mepenue paguoakTUBHOTO (OHA.

IToBTOpPHTEIBLHO-000011IAI0IIIHIT MOTYJIb.

[ToBTOpHTENBHO--0000MAOIMI MOYJIb TPEAHA3HAYEH MJIsi CHUCTEMATH3aIlMd W 00O0OIIeHUS
MIPEIMETHOTO COJEPKAHUS U OIbITa JEATEIbHOCTH, IPUOOPETEHHOIO MPH M3YYEHHWH BCEro Kypca
¢u3uKy, a TaKkKe AN MOATOTOBKM K OCHOBHOMY TOCYAAapCTBEHHOMY S5K3aMeHy Mo (usuke s
o0yyaromuxcs, BEIOpPaBIINX 3TOT yU4eOHBIH Mpeamer.

IIpn M3ydyeHnn NaHHOTO MOAYJS PEATU3YIOTCSA U CUCTEMATH3UPYIOTCS BHJbI JAEATEIbHOCTH, HA
OCHOBE KOTOpBIX O00€CIeYMBaeTCsl JOCTH)KEHHE IMPEAMETHBIX W METalpeIMETHBIX IUIAHUPYEMBbIX
pe3ynbTatoB 00yuyeHHs, (PopMHpyeTcs eCTEeCTBEHHOHayudHas I'pPaMOTHOCTh: OCBOCHHE Hay4YHBIX
METOZIOB HCCJEIOBAHUS SBICHUN MPUPOAbI M TEXHUKH, OBJIAJCHHE YMEHUSMHU OOBICHATDH
¢bu3nyeckue sIBICHUs, TPUMEHS MOJyYeHHbIE 3HaHUS, pelaTh 337a4l, B TOM 4HCJe KadeCTBEHHBIE
U KCIIEPUMEHTAJIbHbIE.

[IpyHOMNIHATBHO NEATEIBHOCTHBIM XapakTep JAHHOTO pasjelia pealu3yercs 3a CH4ET TOro, 4To
o0yyaromuecs: BHIIOIHSIIOT 3aJaHHsl, B KOTOPBIX UM Ipeiaraercs:



Ha OCHOBE IMOJYYEHHBIX 3HAHUI pPACIIO3HABATh U HAYYHO OOBSACHATH (PU3MUECKHE SIBICHUS B
OKPY>KaIOIlIeH MPUPOJIe U TOBCEAHEBHOM KU3HU;

WCIOJIb30BaTh HAYYHBIE METOJBI HCCIICIOBAaHUS (PU3NYCCKUX SBICHHUA, B TOM 4YHCIE IS
MIPOBEPKHU THIIOTE3 U MOJTYUYCHHS TEOPETUYECKUX BBHIBOJIOB;

OOBSCHATh HAay4YHbIE OCHOBBI HauOoJiee BaXKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJOTHUH,
HarpuMep, MPAKTUYECKOTO HCIIOIb30BAHUS PA3IMYHBIX MCTOYHUKOB SHEPIMM HAa OCHOBE 3aKOHA
MPEBpAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB YHEPTHUHU.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA IIPOT'PAMMBLI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30OBAHUA

N3yyenne ¢u3uku Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHHs HANpaBICHO Ha JTOCTHXKEHHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynbprare n3ydyeHus: (U3MKH Ha ypOBHE OCHOBHOT'O OOIEro oOpa3oBaHUs y 0OydYaroLIerocs
OyayT c)OpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIC PE3yIbTAThI B YACTHU:

e 1) maTpMOTH4€CKOTr0 BOCIIUTAHUS:

® — MpPOsIBJICHHE MHTEpECa K MUCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHUCKOHN (pusmueckoi
HayKU;

® — [[EHHOCTHOE OTHOUICHHUE K IOCTUKECHUSIM POCCUHCKUX YUEHBIX--(DU3HUKOB;

e 2) rpa:kIaHCKOI0 M TYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

® — IOTOBHOCTb K aKTMBHOMY YYaCTHIO B OOCYXJIEHHHU OOILECTBEHHO 3HAUMMBIX U 3TUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTUKCHUHN (PU3UKU;

® — OCO3HAHHUE BAKHOCTH MOPAJIbHO--3TUYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

e 3)3CcTeTM4ecKOro BOCIIUTAHUSA:

® — BOCIPUATHE ICTETUYECKUX KauecTB (PM3MUECKOM HayKH: €€ rapMOHUYHOI'O HOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

¢ 4) HEeHHOCTH HAYYHOI'0 NO3HAHHUA:

® — OCO3HAHHE ILIEHHOCTH (PU3NYECKOM HAYKH KaK MOIIHOTO HWHCTPYMEHTa MO3HAHHS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUMN, BaXKHEUIIEH COCTABIISIOIEH KyIbTYphI;

® — pa3BUTHE Hay4HOM JII00O03HATEIILHOCTH, MHTEPECA K UCCIIEIOBATEIbCKOM 1E€ATEIbHOCTH;

e 5) dopMupoBaHusi KyJbTYpPbl 310POBbS 1 SMOLUOHAJBHOIO 0J1ar0NMOJIy M

® — OCO3HAHHE LIEHHOCTH 0e30mMacHOro oopasa >KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
BXHOCTU TMPaBUI O€30MacHOrO TOBEIEHUS Ha TPAHCIOPTE, HA JOPOTax, C AIEKTPUUECKUM H
TEIJIOBBIM 00OPY/I0BAaHUEM B JIOMAIIIHUX YCIOBUSX;

e — c(hOpMHUPOBAHHOCTh HaBbIKA pe(IEKCHH, TPU3HAHUE CBOETO IMpaBa Ha OIIMOKY M TaKOTO K€
MpaBa y Ipyroro 4eJioBeKa;

e 6) TPYA0BOro BOCIIUTAHUS:

e — AKTHMBHOE y4yacTHe B PELICHUHM MPaKTHUECKUX 3a7ad (B pamMKax CeMbH, 00pa3oBaTelbHON
OpraHM3aliy, ropoja, Kpasi) TEXHOJIOIMYECKONH M COLIMAJbHOW HANpaBlIE€HHOCTH, TPEOYIOIUX B
TOM 4uciie U (PU3NUECKUX 3HAHUI;

® — MHTepec K MPaKTHUECKOMY U3YUYEHHUIO Ipodeccuil, CBI3aHHbIX C (PU3UKOMH;

e 7)3K0JIOTM4€CKOr0 BOCIIUTAHUS:

e — OpUCHTAlUs Ha TNpUMEHEHHe (U3MUECKUX 3HAHWUW JUIS pelIeHus 3amad B 00JIacTu
OKpYy Karolle cpefibl, MIaHUPOBAHUS TMOCTYNKOB M OIEHKM MX BO3MOXHBIX IMOCIEIACTBUM Ui
OKpY>KaloIlIeH Cpeibl;

® — OCO3HaHHe INI00ATBHOTO XapakTepa 3KOJOrMYECKUX MPoOIeM U MyTel uxX peuieHus;

e 8) axanTanuu K U3MEHSIIOIIMMCH YCJIOBHAM COLMAILHON U NMPUPOIHOM Cpelbl:

® — NOTPeOHOCTH BO B3aUMOJICHCTBUHU NPH BBHIOJHEHUU UCCIEIOBAaHUNA U MIPOEKTOB (pu3HuecKont
HaIpaBJIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSM JAPYTHX;

® — [IOBBIIICHNUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO AEATEIbHOCTB;

e — TOTPeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAaHUK, B TOM uHcle (HOPMYJIUPOBATH HJIEH,
MOHSTHS, TUTIOTE3bI O (PU3MUYECKUX O0BEKTaX U SIBICHUSIX;



e — oco3HaHUe AehUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JaCTH (PU3HKH;

® — [UIAHWPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (DM3MUECKUX 3HAHHIA;

® — CTpeMJICHUE aHAJIM3UPOBATh U BBISABIISITH B3aMMOCBS3H MIPUPOJIbI, OOIIECTBA U SKOHOMHKH, B
TOM YHCJI€ C HCIIOJIb30BaHNEM (DPM3NYECKUX 3HAHUM;

e — OLEHKa CBOUX JCHCTBUM C Yy4E€TOM BIIMSHMS Ha OKPYXKAIOUIYIO Cpely, BO3MOXHBIX
rJ100abHBIX TOCTIEACTBUM.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynbpTaTe ocBoeHUs MporpaMmsbl Mo (U3MKE Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHHs Yy
oOyuatomierocsi OyayT chOpMUPOBAaHBI MeTanpeaMeTHbIe Ppe3yJbTAThl, BKIIOYAIOIIHIE
MO3HABATEIbHbIC YHUBEPCAIbHBIE Y4eOHBbIE MCHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC
y4eOHbIe EHCTBUS, PETryIATUBHBIC YHUBEPCAIbHbIC yUeOHbIEC IeHCTBUSI.

ITo3HaBaTe/1bHBIE yHHBepPCcAIbHbIE yYeOHbIe AeiicTBUS

Ba3zoBble Jloruyeckue aeiicTBUA:

® BBISIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKU OOBEKTOB (SIBICHUN);

® YCTAaHaBJIMBATh CYIIECTBCHHBIM MNPHU3HAK KiIacCU(UKAIMK, OCHOBaHHUS Uil 00OOIICHHA W
CpaBHEHUS,

® BBIBISITH 3aKOHOMEPHOCTH W TPOTUBOPEYMsT B paccMaTpHUBaeMbIX (akTax, MAaHHBIX U
HAOJIOACHUAX, OTHOCAIINXCS K (PH3UUECKUM SIBIICHUSM;

® BBISIBJIATH IPUUMHHO--CJIEICTBEHHBIE CBSI3U NPH U3YUYEHUHU (PU3HMUECKUX SIBJICHUI U IPOLECCOB,
JIeaTh BBIBOJBI C MCIIOIH30BAHUEM JICTYKTUBHBIX U WHIYKTUBHBIX YMO3AKIIOUEHUMN, BBIJBUTATh
TUIOTE3bI O B3aUMOCBS3IX (PU3HMUECKUX BEJIUYUH;

® CaMOCTOSITEIbHO BBIOMpATh CIOCOO pelieHus y4yeOHOW (u3nyeckol 3anauu (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pElLIeHMs], BbIOOp Hambosee MOJIXOJSIIEr0 € YYETOM CaMOCTOSITENIBHO
BBIJIETICHHBIX KPUTEPHUEB).

basoBbie ucciieqoBare/bCKHe AeHCTBUSA

® JCNOJIb30BaTh BONPOCHI KaK UCCIIEI0BATENbCKUIA HHCTPYMEHT ITO3HAHUS;

® [POBOAMUTH IO CAMOCTOSITENLHO COCTaBJIEHHOMY IUIaHY OIBIT, HECJIOXHBIA (u3ndecKuit
HKCHEPUMEHT, HEOOJIbIIIOE UCCIIe0BAaHNE (PU3HUECKOTO SBICHHUS;

® OILIEHWBATh Ha IMPUMEHUMOCTh U JOCTOBEPHOCTh HH(GOpPMAIMIO, IOJYYEHHYI0 B XOJi€
HCCIIEIOBaHMS WM DKCIIEPUMEHTA;

® CaMOCTOSITENbHO (POpMyIUpOBaThH OOOOLIEHUS M BBIBOABI IO pE3yJibTaTaM MPOBEAEHHOTO
HaOIIO/IEHUs, OTBITA, UCCIICIOBAHNUS,

® IIPOrHO3UPOBATh BO3MOXKHOE JajibHEHIIee pa3BUTHE (U3MYECKHUX TMPOILECCOB, a TaKke
BBIIBUTATh MIPEINONI0KEHUSI 00 UX Pa3BUTUHU B HOBBIX YCIIOBHUSX U KOHTEKCTaX.

Pabora ¢ undopmanueii:

® TIPUMEHATH PA3MYHbIE METObI, HHCTPYMEHTHI U 3apPOCHl IPH MOUCKE U 0TOOpe MH(pOpMAIIUN
WM JJaHHBIX C YYETOM MPEAJIOKEHHOHN yueOHOol Gpu3ndeckoi 3a1auu;

® aHAM3HPOBATh, CUCTEMATH3UPOBATH U HHTEPIPETUPOBATH WH(OPMAIIHIO PA3THMYHBIX BUIOB U
dhopm mpecTaBIeHNUs,



® CaMOCTOSITEIbHO BBIOMPATh ONTUMAJbHYIO (QopMy mpenacraBieHus HWHPOPMANUH U
WUTIOCTPUPOBATH pelIaeMble 3a]]a4l HECIOKHBIMU CXeMaMu, IMarpaMMaMHu, HHOM rpaduKkoil u ux
KOMOWHAIIMSIMHU.

KoMMmyHuKaTHBHBIE YHUBEpPcaIbHbIE YueOHbIE T1eiiCTBUS:

e B Xo0Ji¢ O0CYyXJeHHsI yueOHOro marepuaia, pe3ysibTaToB JaOOPaTOPHBIX PabOT M MPOEKTOB
3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEeMbl M BBICKA3bIBaTh HJICH, HAIICJICHHBIC HA
pellIeHre 3aja4ui U NoJiiepKaHue 01arokenareIbHOCTH OOIEeHUS;

® COIOCTABIIATH CBOM CYXICHHS C CYXIEHUSMHU APYTUX YYAaCTHHMKOB JMajnora, oOHapy>KuBaTh
pasianyure U CXOACTBO MO3UIINIA;

® BBIPAXXaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MMCbMEHHBIX TEKCTAX;

e nyOJIMYHO MPEICTABIATH PE3YJIbTAThl BBHITOJIHEHHOTO (M3MYECKOTO OMbITa (SKCIEPUMEHTA,
UCCIIETIOBAHMsI, IPOEKTA);

® TIOHMMaTh W UCIHOJb30BaTh NPEUMYIIECTBA KOMAaHAHOW W WHAMBHAYAIbHON paboOThl mpu
pelIeHnr KOHKPETHON (U3MUYeCcKOil mpoOIeMbl;

® TIPUHUMATH IIEJIM COBMECTHOM NIEATENbHOCTH, OPraHU30BBIBATh JEHCTBUS MO €€ MTOCTHIKEHUIO:
pacmpenenartb poiu, OOCYXAaTb MPOLECChl M PE3yJIbTaThl COBMECTHOW pPaloThl, 00001IaTh
MHEHHS HECKOJIBKUX JIIOCH;

® BBINONHATH CBOK YacTh pabOThl, JJOCTUTAas Ka4eCTBEHHOTO pe3yibTara II0 CBOEMY
HAIPABJICHUIO U KOOPAWHHUPYSI CBOU JCUCTBHS C IPYTUMHU WICHAMH KOMAH/IbI,

® OIICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOMIUN MPOMYKT IO KPHUTEPHUSAM, CAMOCTOSTEIHHO
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHHBepCaJbHbIC y4eOHbIE el CTBUSA

Camoopranmu3anus:

J BBISIBJISITH MPOOJIEMBbl B KMU3HEHHBIX U yUEOHBIX CUTyalUsiX, TPEOYIOLIMX ISl pelieHus
(bu3NYeCKUX 3HAHUI;

® OpHUEHTHPOBATHCS B PA3NIMYHBIX MMOAXO0JAX MPHUHITHUS pelleHUui (MHAMBHIyaJbHOE, IPUHATHE
pelleHus B rpynine, NpUHITHE PEellIeHUi TpyNIo);

® CaMOCTOSITEIbHO COCTaBJISITh alTOPUTM  pelleHHs (QU3MYEeCKOW 3aJaud WM IUIaHa
UCCIEIOBaHUsI €  y4€TOM  HMEIOLIUXCS PECYypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEeHTHPOBATh Mpe/jaraéMble BApUaHThI PELLICHUH;

e JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHHE.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJIEKT:

® 1aBaTh aJ€KBATHYIO OLIEHKY CUTYalluu U MpeAJIarath MjaH €€ NU3MEHEHUS;

® OOBACHATH MNPUYMHBI JOCTHIKEHUS (HEIOCTH)KEHHUS) pE3yJbTaTOB JEATEIIbHOCTH, JaBaTh
OLIEHKY MTPHOOPETEHHOMY OIIBITY;

® BHOCHUTH KOPPEKTHUBBI B JEATEIBHOCTH (B TOM 4YHCIE B XOJ BBINOJIHEHUS (PU3MUECKOTrO
UCCIIEIOBAaHHUSI WJIM TPOEKTAa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHUBIIHUXCS CUTYaIUi,
YCTAHOBJICHHBIX OITMOOK, BOSHUKIIHNX TPYIHOCTEH;

® OILIEHUBATh COOTBETCTBUE PE3YJbTATA LENH U YCIOBUIM;

® CTaBUTh ce0s HA MECTO JPYroro 4ejloBeKa B XOJ€ CIopa WM AUCKYCCHHM Ha HAay4yHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;

® [pHU3HABaTh CBOE MPABO HA OIIMOKY MPU peIIeHUH (PU3MUECKUX 3a]1ad UM B YTBEPKACHUSIX HA
Hay4YHbIE TEMBI U TAKOE K€ MPaBO APYTroro.



HNPEIMETHBIE PE3YJIbTATbBI

K koHiy oOyueHust B 7 kJjiacce IpeAMETHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh Y O0YUAIOIUXCA YMEHUI:

® CIIOJIB30BAaTh MOHATHS: (PU3MUECKHE W XWMHUYECKUE SIBIICHHs, HAOJIIOJEHUE, HKCIEPUMEHT,
MOJIeJIb, TUIOTEe3a, €JUHMIBI (PU3MYECKHX BEIWYMH, aTOM, MOJIEKyJa, arperaTHbIe COCTOSHUS
BemiecTBa (TBEpIOE, IKUAKOE, Ta3000pa3HOE), MEXaHWYECKOE [BIKEHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPAaeKTOpHUs, paBHOJCHCTBYIOMAas Ccuia, jaedopMarius
(ynpyras, miacTudeckas), HEBECOMOCTb, COOOIIAIONIUECS COCYIbI;

e paznuuaTh sBIeHUA (AUdPy3us, TemIoBoe [BUKEHHE 4YAaCTUI[ BELIECTBA, PABHOMEPHOE
JBYD)KEHUE, HEPABHOMEPHOE JBH)KEHUE, MHEPLIUS, B3aUMOJICHCTBHE TeJl, paBHOBECHE TBEPABIX Tel
C 3aKpeIIEHHOM OChIO BpallleHus, Iepeiadya JaBJIeHUs! TBEPABIMU TEIaMU, )KUIKOCTAMH U ra3ami,
aTMoc(epHOe J1aBlIeHHUE, IUIABAHUE TEJl, IPEBPALLCHUS] MEXaHUUYECKOM SHEPIUM) MO OMUCAHUIO UX
XapaKTepHBIX CBOMCTB M HA OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBIICHUE;

® pacro3HaBaTh MPOSIBICHHE HM3YYEHHBIX (DU3UYECKUX SIBICHUHM B OKpY’KarollleM MHpe, B TOM
yrcae (pu3MUecKue SBICHHUS B MPHPOJE: MPUMEPHI IBMKCHUS C PA3IUYHBIMU CKOPOCTSIMHU B
KUBOM W HEXHMBOH npupozae, NelcTBUE CHIbI TPEHHs B HPUPOAEC M TEXHHUKE, BIIUSHHE
aTMOC(EepHOro JaBJIEHUs] Ha XMBOW OpraHu3M, IJIaBaHME PbIO, pblYaru B Tele YeJOBEKa, IpU
STOM TEPEBOAMTH IMPAKTUYECKYIO 3aJady B Y4YeOHYIO, BBLICIATH CYIIECTBEHHBIE CBOMCTBA
(npu3HaKM) PU3NUECKUX SIBICHUIA;

® ONKUCHIBATh M3YUYECHHBIE CBOWCTBA Tel M (PU3MYECKHE SBICHMS, HUCHONb3Yys (U3NYECKUE
BEJIMYMHBI (Macca, 00bEM, IIIOTHOCTh BEIIECTBA, BPEMsl, IIyTh, CKOPOCTb, CPEHSISI CKOPOCTh, CHUJIa
yIPYTOCTH, CUJa TSXKECTH, BEC Teja, CUila TPEeHUs, AaBieHHue (TBEPIOro Tena, )KMIKOCTH, Ta3a),
BBITAJIKMBAIOIIAsl CHJIa, MeXaHW4yeckas paboTa, MOUIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
K03 (HULHUEHT NOJIE3HOTO ACHCTBUSI MEXaHU3MOB, KUHETHYECKasl U OTEHLUaIbHAsI SHEPTUsL), IPU
OIMCaHWU MPABUILHO TPAKTOBATh (PU3NYECKUNA CMBICT UCMOIb3YEMBIX BEJIHUUH, X 0003HAUCHUS
U eIUHMLBI (U3NYECKUX BEIWYHMH, HAXOJUTH (OPMYIIbI, CBS3bIBAIOIIME JaHHYIO (PU3MUYECKYIO
BEIMYUHY C JAPYTUMH BEIMYMHAMH, CTPOUTHh TpaUKH M3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYNH;

® XapaKTepu3oBaTh CBOWCTBA Tes, (PU3MUECKHE SIBICHUS W IPOLIECCHl, HCIOJb3Yys IpaBuia
CIIOKEHMsI cuJil (BIIOJIb OJIHOM MpsAMOi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBuiIo
paBHOBecHsl pbluara (6J10Ka), «30JI0TO€ MPaBUIIO» MEXaHUKHU, 3aKOH COXPAaHEHHs MEXaHWYECKOH
SHEpPruH, NpU OSTOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHa M 3alHUCHIBaTh €ro
MaTeMaTHYeCKOe BBIPAXKECHHUE;

e OOBACHATH (PU3MUECKUE SIBICHUS, MPOIECCHl U CBOMCTBA TEJl, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluil MPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATh NPUYUHHO--CIIEJCTBEHHbIE CBA3H,
CTpPOUTH OOBSICHEHHE M3 |—2 JOrMYeckux IIaroB ¢ OMOpod Ha 1—2 H3y4yeHHBIX CBOICTBa
¢bu3nUecKux sSBICHUH, GPU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

e pemaTth pacyéTHble 3a7aud B 1—2 AEHCTBUS, MCIONb3Ys 3aKOHBI U (DOPMYJIbI, CBA3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: Ha OCHOBE aHalM3a YCJOBUS 3aJaud 3allUCBhIBATh KPAaTKOE YCIOBHE,
MOJICTABIATh (PU3UUECKUE BETUYMHBI B (DOPMYJIBI U TPOBOJUTH PACUYETHI, HAXOAUTH CIIPABOYHBIE
JaHHbIe, HEOOXOOUMBbIE [JIs pelleHus 3aJady, OICHHBAThb PEATUCTUYHOCTh MOJYUYEHHOM
(hbU3UIECKON BEITUYHHBI,

® pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh HPU MOMOIIM (U3UYECKUX METO/I0B, B
ONMCAaHUU MCCIEAOBAHUS BBIAEIATh NPOBEPSIEMOE MNPEANOIOKEHUE (THIOTE3y), pa3iuyaTh U



MHTEPIPETHUPOBATH MOJYUYEHHBIH pe3yIbTaT, HAXOJUTh OIIMOKH B XOJ€ OIBITA, JIEJaTh BHIBOJIBI 11O
€ro pe3yibTaTaM;

® IPOBOAMUTH ONBITHI MO HAOMIOJCHHIO (U3NYECKUX SIBICHUNA WM (DU3MYECKHX CBOMCTB TEI:
(bopMyIHpOBaTh TPOBEPSEMBIE MPEINOIOKEHHUS, COOMpaTh YCTAHOBKY W3 IPEIJIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATH XO/1 ONbITA U (POPMYJINPOBATH BHIBOJIBI;

® BBIIOJHATH MpPSMbIE HM3MEPEHMs] PACCTOSIHUA, BPEMEHH, Macchl Tejla, O0bEMa, CHUJIBl U
TeMIIepaTypbl C MCIIOJb30BAaHMEM AHAIOTOBBIX U LM(POBBIX MPUOOPOB, 3alUCHIBATH MMOKA3aHUS
IpUOOPOB ¢ YUETOM 3aJaHHOHN aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUH;

® MPOBOAMTH HCCIEAOBAHHE 3aBHCHUMOCTH OJHOW (DU3MYECKOW BEIMYMHBI OT JpPYyro ¢
UCIOJIb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCHMOCTU IIyTH PaBHOMEPHO JBMXKYIIErOCs Tejaa OT
BPEMCHH JBMKCHHSI TEJa, CHJBI TPEHUS CKOJILKEHHUS OT Beca Tela, KadecTBa 0O0padOoTKH
MIOBEPXHOCTEN TE€J U HE3aBHUCHUMOCTH CHJIBI TPEHUS OT IUIOLIAJAM CONPUKOCHOBEHMS TEJl, CHJIbI
YIPYTOCTH OT YAJUHEHUS NPYKUHBI, BBITAIKUBAIOLIEH CHIIBI OT 00BEMaA MOrpyKEHHOM YacTu Tea
U OT IJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tella, OT INIyOMHBI, Ha KOTOPYIO
MOTPY>KEHO TEJIO, YCIIOBHIA TUTABAHUS TEJI, YCIIOBHI PABHOBECHS phlyara U 0JIOKOB), y4acTBOBATH B
IUIAHUPOBAHUM Y4eOHOTO MCCIEI0BaHUs, COOMPATh YCTAHOBKY UM BBIIOJHATh U3MEPEHUS, CIELYsI
IPE/UIOKEHHOMY II1aHy, (DUKCHPOBaTh pe3yJbTaThl IOJyYEHHOM 3aBUCHUMOCTH (DU3NYECKUX
BEIMYMH B BHJE MNPEAJIOKEHHbIX TaONMULl U rpaduKoB, JAenaTh BBIBOABI IO pe3yJbTaTaMm
HCCIIEIOBaHMS;

® TPOBOAMTH KOCBEHHBIE M3MEPEHUS (PM3NYECKUX BEIWYHMH (IUIOTHOCTH BEIIECTBA JKUIKOCTH U
TBEPAOrO TeNa, CHJIa TPEHMsS] CKOJBXEHUs, JaBICHHE BO3[yXa, BBITAJIKMBAIOLIAS CHIIA,
JEWCTBYIOIAs Ha IOTPY>KEHHOE B JKUIKOCTh TEJO, KOI(D(UIIMEHT MOJIE3HOTO JACHCTBHSI MIPOCTHIX
MEXaHU3MOB), CIlenys MNPeIOKEHHOM HHCTPYKLUMU: MPU BBIIOJHEHUU M3MEpPEHMH coOHMpaTh
HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIISATH 3HAUE€HHE HCKOMOMN BEJINUMHBI,

e co0MI0/1aTh MTpaBUJIa TEXHUKHU 0€30IIaCHOCTH MpU paboTe ¢ J1abopaTOPHBIM 000PYIOBAHUEM;

® yKa3pIBaTh MPHHIUIBI ACWCTBUS TPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECBHI, TEPMOMETD,
JMHAMOMETp, COOOLIAIOIIUECs COCyAbl, 0apOMeTp, pblyar, MOJABMKHBIA M HENOJABM)KHBIM OJIOK,
HAaKJIOHHAS [IJIOCKOCTh;

® XapaKTEepH30BaTh MPHUHIUIBI TEHCTBUS HM3YYEHHBIX MPUOOPOB M TEXHHUYECKHX YCTPOWCTB C
OMOpOi Ha WX OmucaHus (B TOM YHCIE: TOAMIMITHAKHA, YCTPOHWCTBO BOZIOIMPOBOJIA,
TUIPaBIMYECKUN TPEecc, MaHOMETP, BBICOTOMEp, IOPIIHEBOM HAcCOC, apeoMeTp), HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MUECKUX SBJICHUH U HeoOXOoAWMBIe (PHU3MUECKUE 3aKOHBl U
3aKOHOMEPHOCTH;

® TMPUBOJIUTH MPUMEPHI (HAXOAUTh WH(GOPMAIHIO O TMPUMeEpax) MPAKTUYECKOTO HUCIOIH30BAHUS
(bu3NyYecKrX 3HAHUN B MOBCEAHEBHON JKU3HM Ui o0ecrieueHrs 0e30MacHOCTH IpU OOpalleHuH ¢
npudopaMH W TEXHHYECKHMMH YCTPOHCTBAMH, COXPAaHEHHUS 3J0POBBS M COONIOJECHHS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY>KAIOILEN CPELE;

® OCYUIECTBJIATH OTOOp MCTOUYHMKOB MH(popManuu B MHTEpHETE B COOTBETCTBUU C 3a/JaHHBIM
MIOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOUIMXCS 3HAHUM W MyTEM CpaBHEHHs Pa3JIUYHBIX
MCTOYHHUKOB BBIIEIATh HH(OPMAIMIO, KOTOpas SBISETCS MPOTUBOPEYMBOW WM MOXKET OBITH
HEJI0CTOBEPHOI;

® JCIIONIb30BaTh TPH BBITOJHEHHH YYEOHBIX 3aJaHWi HAaydHO--TIONMYJSIPHYIO JIATEPATYPy
(bu3MUeCcKOro cojAepKaHMsl, CIPaBOYHBIE MaTepHalibl, pecypchbl ceTu VIHTepHeT, BlaneTh
npuéMaMH KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpazoBaHus HHGOpMalMU U3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;



e co37aBaTh COOCTBEHHBIC KpaTKUE THMCHBMEHHBIE W YCTHBIE COOOIIEHHWs Ha OCHOBE 2-—3
HMCTOYHUKOB HMH(MOpMAIuu (HU3UIECKOTO COJEP)KaHMSA, B TOM YHCIIE IMyOJMYHO JeNIaTh KpaTKUe
COOOIIEHUsT O pe3yJbTaTax NPOEKTOB WM YYEOHBIX HCCICIOBAaHWM, MPU STOM T'PAMOTHO
WCIOJIb30BaTh M3YUYEHHBIA MOHATUIHBIA ammapar Kypca (pU3uKd, CONPOBOXKIATH BBICTYIUICHHE
Mpe3eHTaIlNEH;

® IIpU BHINIOJIHCHUH YUEOHBIX ITPOCKTOB U UCCIICAOBAHUIN pacpeiesaTh 00s3aHHOCTH B TPYIIE B
COOTBETCTBUM C IIOCTaBJIEHHBIMH 3aJadaMM, CJIEIUTHh 3a BLINOJIHEHHWEM IUIaHA JIEHCTBMI,
aZICKBaTHO OIIGHUBaTh COOCTBEHHBIM BKJIAJL B JCATCIBHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHHKATHBHOE B3aMMO/ICHCTBIE, YUUTHIBAsI MHCHHE OKPYIKAIOIIHX.

K konmy oOydenus B 8 Kiiacce nmpeaMeTHBIC Pe3yJIbTaThl HA 0A30BOM YPOBHE JOJIKHBI OTPAKATh
c(hOpPMHUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHUM:

® HCITOJIH30BaTh MOHATHUS: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE ABHKEHUE aTOMOB U MOJICKYJI,
arperaTHbI€ COCTOSIHMS BEINECTBAa, KPUCTAUIMUYECKHME M aMop(HBbIC Tena, HACBHIIMICHHBIH H
HEHACBIIICHHBIA TMap, BIAXHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHSS SHEPrus, TEIIOBOI
JIBUTATENb, DJIEMEHTAPHBIM JJIEKTPUUYECKHM 3apsiji, SJEKTPUUYECKOE TI0Jie, MPOBOJHUKH U
TURJICKTPUKH, TIOCTOSTHHBIN 3JICKTPUYECKHUNA TOK, MArHUTHOE TIOJIE;

e pa3auyaTth SABJICHUS (TETUIOBOE PACIIMPECHHUE U CXKATHUE, TEIIoNepeaaya, TErjIoBOe paBHOBECHE,
CMadyMBaHWe, KaNWUIAPHBIC SBIICHUS, MCHApEHHE, KOHICHCAIUsS, IUIABJICHUE, KPUCTAJUTH3aIUS
(oTBepaeBaHME), KHUIEHHE, TeIulonepenaya (TErIONPOBOJAHOCTh, KOHBEKIIHS, H3IIy4YeHHUE),
JJICKTPU3ALMS TEJ, B3aMMOJCUCTBHE 3apsfoB, JEHCTBUS DJIEKTPUUYECKOrO TOKA, KOPOTKOE
3aMBIKaHUE, B3aMMOJICHCTBHEC MAarHUTOB, JEHCTBHE MAarHUTHOTO TOJII HA MPOBOJHUK C TOKOM,
AJICKTPOMArHUTHAS WHAYKIHS) MO ONMHUCAHUIO WX XapaKTEPHBIX CBOHCTB W HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIONINX JaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSBIEHUE U3YYEHHBIX (U3NYECKUX SIBICHUN B OKPYKAIOIIEM MHUpPE, B TOM
yrcne (U3NUecKue SBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSHKEHHE U KANUJUISIPHBIC SIBICHUS B
MpUpPOJIe, KPUCTAUIBI B mpupojae, uznydenne CoiiHIa, 3aMep3aHue BOJIOEMOB, MOPCKHE OpH3HI,
o0pa3zoBaHHe POCHI, TyMaHa, UHEsI, CHETa, dJIEKTPUUECKHE SIBJICHUSI B aTMOCdepe, IIEKTPUIECTBO
KUBBIX OPraHM3MOB, MarHUTHOE ToJie 3eMJIH, Apeild MOIIOCOB, POJIb MArHUTHOTO TOJS JUIS
KU3HU Ha 3emiie, MOJSIpHOE CHSHUE, MPU STOM MEPEeBOANTHh MPAKTHUECKYIO 3a/1ady B y4eOHYIO,
BBIJIEJISITh CYLIECTBEHHbIE CBOWMCTBA (pU3HAKU) (PU3NUECKUX SBIICHUI;

® ONUCHIBATHh H3Y4YEHHBIE CBOWCTBA TeN W (PU3WYECKHE SBJICHUS, HCIONB3Ys (PU3nUecKue
BEJIMYHHEI (TeMIepaTypa, BHYTPEHHSS dHEPTHsl, KOJIWYSCTBO TEIUIOTHI, YJEIbHAS TEIUIOEMKOCTh
BEIIIECTBA, YJIENbHAs TEIJIOTa IUIABJICHHS, yJeNbHas TEIUIoTa Mapoo0pa3oBaHus, YIelIbHas
TEIJIOTa CropaHus TOIUIMBA, KOA((UIMEHT TMOJIE3HOTO JIEHCTBUS TEIUIOBOM  MAaIIWHBI,
OTHOCHUTENIbHAs BIAXXHOCTh BO3AyXa, OJJCKTPUYECKUU 3apsiji, Ccuila TOKa, JIIEKTPUYECKOE
HalpsDKEHUEe, COMPOTHBICHUE IPOBOAHUKA, YJEIBbHOE COMPOTHUBIICHHE BeEIIeCTBa, paboTa u
MOIIHOCTh JJICKTPHYECKOTO TOKa), MPU OMUCAHWU TMPABHIBHO TPAKTOBATh (DU3UUYECKUN CMBICT
MCIOJIb3YEMBIX BETUYHMH, 0003HAUEHUSI U €IUHUIBI (U3UYECKUX BEIHYWH, HAXOAUTHh (HOPMYIIHI,
CBSI3BIBAIOIIUE JIaHHYIO (U3NYECKYI0 BEIWYUHY C JAPYTUMHU BEIMYUHAMH, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCMOCTEH (PU3NICCKUX BEITUIHH;

® XapaKTepHW30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBICHUS M TPOIECCHI, MCIOJIb3ys OCHOBHBIC
TTOJIOXKEHUS MOJIEKYJISIPHO--KUHETUUECKOU TEOPHH CTPOEHHUS BEIIECTBA, MPUHIIUI CYNEPTIO3UITUN
MmoJie (Ha Ka4yeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsnaa, 3akoH Oma Jyisi ydacTka IIemH,
3akoH [[xoyns—JIeHia, 3aKoH COXpaHEeHHsI SHEPTUHU, TIPU STOM J1aBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA U 3alMCBhIBATh €r0 MATEMATHUECKOE BBIPAKCHHE;



® OO0BACHATH (PU3UUECKUE MPOLECCHl U CBOWCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CUTyallUl
IIPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BbIABISATH MPUUYUHHO-CICICTBEHHbIE CBSI3U, CTPOUTb
o0bsicHeHHEe U3 1—2 JOrMYecKMX IIaroB ¢ OMOpoil Ha 1—2 M3yueHHBIX CBOMCTBA (PUINUECKUX
SABJICHUH, (PU3UIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemaTh pacy€THble 3a7aud B 2—3 AEHCTBUS, MCIOJIb3Ys 3aKOHBI U (DOPMYJIbI, CBA3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: Ha OCHOBE aHalM3a YCJOBUS 3aJauyd 3allMChIBaTh KPAaTKOE YCIOBHE,
BBISIBJIATh HEAOCTATOK JAHHBIX JUId pEIIeHUs 3aJaud, BbIOUpaTh 3aKOHBI MU (OPMYIIbI,
HeoOXoauMBble A1 €€ pelIeHus, NMPOBOAUTh Pacu€Thl M CPABHUBATH IOJYYEHHOE 3HA4YEHUE
($u3M4eCKOil BETMUNHBI C U3BECTHBIMU JaHHBIMU;

® pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH IMOMOIIM (U3NYECKUX METOJOB,
UCIOJIb3Ysl OIMCAaHUE HCCIIEJOBAHMs, BBIIEIATH IPOBEPSAEMOE IPEAINOJIOKEHUE, OLICHUBATh
IIPaBWJIBHOCTb MOPSIIKA IPOBEIEHUS UCCIIEJOBAHMSL, JIENIaTh BBIBOIBL;

® [IPOBOAMTH OIBITHI 10 HAOJIOAEHHIO (PU3MUECKUX SIBICHUH WM (U3UYECKUX CBOMCTB Tel
(KanWJUIApHBIE SIBJIEHUS, 3aBUCUMOCTb JaBJIEHHs BO3AyXa OT ero o0bEMa, TemIeparyphl,
CKOpOCTH TIpollecca OCTBIBAaHMS M HarpeBaHMWsl IpU M3JIYyYeHHMM OT LBETa H3Jydaroulen
(moruyomaroniei) MOBEPXHOCTH, CKOPOCTh MCIAPEHHUS] BOJbI OT TEMIIEPATypbl JKUJIKOCTU U
wionaau €€ MOBEPXHOCTH, JJIEKTpU3alus Tel U B3aUMOJEHCTBUE DIIEKTPUUYECKUX 3aps/IoB,
B3aUMOJICHCTBHE IIOCTOSHHBIX MAarHUTOB, BM3YyalM3allds MAarHUTHBIX TOJE€H IOCTOSHHBIX
MarHuTOB, JEMCTBUS MAarHUTHOIO MOJS HAa IPOBOJHMK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOWCTBA  DJEKTPOJBUTATENSI  IOCTOSHHOTO  TOKa):  (OpPMYJIHpPOBAaTh  IMpPOBEpsSEMBbIC
MIPEIIIOJIOKEHUSI, COOUPATh YCTAHOBKY M3 IIPEIOKEHHOIO 000PYJOBAHUS, OIIUCHIBATh X0/ OIbITa
1 (OpMyJIPOBATH BBIBOJIBI;

® BBIIOJHATH MPSIMbIE W3MEPEHUS TEeMIEpaTypbl, OTHOCUTEIbHON BIIAXKHOCTH BO3/yXa, CHJIBI
TOKa, HANPSDKEHUS C UCTOJIb30BAHUEM aHAJIOTOBBIX MPHOOPOB M AATYMKOB (PU3MUECKUX BEITUYHMH,
CpaBHUBATh PE3YyJIbTAThl U3MEPEHUH C yUETOM 33JaHHOM aOCOJIIOTHON MOTPEIIHOCTH;

® [POBOJUTH HCCJIENOBAHUE 3aBHUCHUMOCTH OJHOM (U3NYECKON BEIMUYMHBI OT Jpyrod c
HCIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH COIPOTHBIIEHUS] MPOBOJHHUKA OT €T JIIHHBI,
IJIOLIA/IA MOTIEPEYHOI0 CEUEHHUS U YIEIbHOIO CONPOTHUBIIEHUS BEIIECTBA TPOBOAHHKA, CUIIBI TOKA,
UIYLIET0 Yyepe3 MPOBOJHUK, OT HAIMPSHKEHUs Ha MPOBOJHUKE, UCCIIEI0OBAaHUE MOCIIEA0BATEIBLHOTO
U MapajyieIbHOTO COEMHEHUH MPOBOAHMUKOB): TUNIAHUPOBATh MCCIIE0BAHUE, COOUPATh YCTAHOBKY
U BBIMOJHATH M3MEpPEHMs, cienys MNpeaIoKeHHOMY IUlaHy, (UKCHPOBaTb pe3yJIbTaThl
MOJIyYEHHOM 3aBHCHUMOCTH B BHJA€ TaOnul U TpaduKoB, JAenaTb BBIBOJBI IO pe3yJbTaTaM
HCCIIEIOBaHMS;

® [POBOANTH KOCBEHHBIE U3MEPEHUsT (PU3MUECKUX BEIMYMH (y/elbHas TEIUIOEMKOCTh BEIIECTBa,
CONPOTHBIIEHUE TMPOBOJAHMKA, paboTa M MOUIHOCTh 3JEKTPUYECKOTO TOKa): IJIAaHUPOBAThH
U3MEepeHus, coOupaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys NPEAIOKEHHONH MHCTPYKIMH, U
BBIYHCIIATH 3HAUEHHUE BEJTMYHHBI;

e CcOOJI0/IaTh MpaBHia TEXHUKHA 0€30MIaCHOCTH TIPH padboTe ¢ 1abopaTopHBIM 000PYI0BAHUEM;

® XapakTepHu30BaTh MPUHLMUIIBI AEHCTBHUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOICTB C
OIOPOi Ha MX ONMHUCaHUs (B TOM YHCIIE: CUCTEMA OTOIUIEHUS IOMOB, TUTPOMETP, MapoBasi TypOuHa,
aMIepMeTp, BOJBTMETP, CUETUMK DIEKTPUUYECKON SHEPIUH, IJIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTelIbHbIE ANEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKHE MIPEAOXPAHUTEIH,
AJIEKTPOMArHUT, 3JEKTPOJBUIATENb IIOCTOSIHHOTO TOKA), HCHOJb3ys 3HAHUSA O CBOMCTBax
(bu3nvecKux sBICHUH U HEOOXOIUMBbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;

® pacrno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M U3MEPUTENIbHbIE MPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUraTEIb



BHYTPEHHETO CropaHHs, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl 3JEKTPUUECKHUX Lenei ¢
[IOCJICZ0OBATEIbHBIM M  IApaJUIeJIbHBIM  COEJAMHEHHUEM D3JIEMEHTOB, pas3jinyasl  yCIOBHBIE
0003HAYCHHS IIEMEHTOB JICKTPUUECKUX LIETICH;

® TPUBOJUTH MPUMEPHI (HAXOIUTH UH(OPMALMIO O MPUMEpax) MPAKTUYECKOTO MCIOIb30BaHUS
(bu3MYeCKUX 3HAHUN B MOBCEAHEBHOW XHU3HU ISl oOecrieueHusi 0e30MacHOCTH MpHU 00pallleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPONCTBAMHU, COXpPAHEHHUS 3I0pPOBbS M COOIIOJCHUS HOPM
9KOJIOTMUYECKOT0 TIOBEJICHUS B OKPY>KAIOILEN CpeNE;

® OCYUIECTBJIATH MOMCK HMH(MopManuu (usnyeckoro coaepxanus B VHTepHeTe, Ha OCHOBE
UMEIOIINXCSA 3HAHUHU U IyTEM CPaBHEHUS JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIACIATH HH(OPMAIIHIO,
KOTOpasi SIBISETCS IPOTUBOPEUNBOM WIIK MOKET ObITh HEIOCTOBEPHOM;

® JCMOJb30BaTh IMpPH BBHINOJIHEHUHM YYEOHBIX 3aJaHUi HAYYHO--TIONMYJSIPHYIO JIUTEPaTypy
(U3NYECKOTO COJEpXKAaHMS, CIPABOYHbIE MaTepHajbl, pecypchl ceth VIHTepHeT, BiIageTh
npuéMaMHl KOHCIIEKTUPOBAHUSA TEKCTa, IpeoOpazoBaHuss WHGOPMAlMM U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

® Co37aBaTh COOCTBEHHBIE MMCHMEHHBIE M KPaTKHUE YCTHBIE COOOIIeHus1, 000011as naHdpopMaruio
U3 HECKOJBKUX MCTOYHUKOB (PH3MUECKOTO COJIEPKaHHs, B TOM YHUCIE IMYOIUYHO INPEICTABIISATH
pe3ysnbTaTthl NPOEKTHOM WM HCCIENOBATEIbCKOM JESITENbHOCTH, IPU OSTOM TIPaAMOTHO
UCIOJIb30BaTh M3YUYEHHBIH MOHATUIHBIA ammapatr Kypca (pU3uUKH, CONPOBOXKIATH BBICTYIUICHHE
Mpe3eHTalUEH;

® [IpU BBINOJIHEHUU YYEOHBIX MPOEKTOB U MCCIEAOBaHUM (PU3MUECKUX MPOLIECCOB paclpeiessiTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTaBJICHHBIMU 3a7auaMU, CIEIUTH 32 BBIIOJIHEHUEM
MJjaHa JEUCTBUM M KOPPEKTHUPOBATh €ro, aJeKBaTHO OILICHHBAaTh COOCTBEHHBIM BKJIAJl B
JESTENIbHOCTD IPYIIIbI, BBICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJCHCTBHUE, IPOSBIISAS TOTOBHOCTh
pazpemiats KOHQIUKTHI.

K xoniy oOyuenust B 9 kJiacce mpeaMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JIOJIKHBI OTPaXkaTh
c(OpPMHUPOBAHHOCTH Y 00yUaIOIIUXCsSl YMEHUI:

® JCNOJb30BaTh  MOHATHSA:  CcHUCTeMa  OTcu€Ta, MaTepualibHas  TOYKa, TPaeKTOpus,
OTHOCHUTEJIbHOCTh MEXaHMUYECKOIo NBMKeHUus, nedopmanus (ympyras, MjacTuueckas), TpEHHE,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb M MEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO
TBEPJIOE TEJIO, LEHTP TSHKECTH TBEPJOTO Tesla, paBHOBECHE, MEXAHUYECKHE KOJeOaHNs U BOJIHBI,
3BYK, HHPPa3BYK U yIbTPa3BYK, AJIEKTPOMArHUTHBIC BOJHBI, IIKaNa 3JEKTPOMATHUTHBIX BOJH,
CBET, OJIM30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPhl MCIyCKaHUS U MOIJIOLIEHMs, anbda-, Oera- U
raMMma-u3JIy4eHus, U30TOIbl, SAepHas SHEPTeTHKA,;

e pa3nuuaTh SABJICHUSA (paBHOMEpHOE M HEpaBHOMEPHOE NPSAMOJIMHEHHOE JBU)KEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHE, CBOOOTHOE MaJIeHUe Tell, PABHOMEPHOE JIBUYKEHUE
10 OKPYXHOCTH, B3aUMOJICHCTBHE TeJI, PEAKTUBHOE JIBUXKEHHE, KoJeOaTelbHOE BU)KEHUE
(3aTyxarolye U BBIHYXKJAECHHBIE KOoJeOaHUs), pe30HAHC, BOJTHOBOE JIBIKEHHE, OTPakeHHE 3BYKA,
MPSIMOJIMHEIHOE paclpoCcTpaHeHHe, OTpaXCHHE M IPEIOMJICHHE CBETa, IOJHOE BHYTPEHHEE
OTpaXEHHE CBETa, Pa3lioKeHHe OeJoro CBeTa B CIEKTP U CJIOXKEHUE CHEKTPaJbHBIX I[BETOB,
JUCIIEpCUsl CBETA, €CTECTBEHHAs pPAaJUOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEMUYATOro CIEKTpa
U3IYy4YEeHHS) TI0 ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JTEMOHCTPUPYIOIIUX
TaHHOE (PU3MUECKOE SBIICHHUCE,

® Dpacro3HaBaTh MPOSBIEHUE M3YUYEHHBIX (DU3MUECKUX SIBJICHUM B OKpYy)KalolleM Mupe (B TOM
yuciie (U3NYECKUe SIBICHUS B NpPUpOJe: NMPUIMBBI U OTJIMBBI, JBIKeHHe IaHeT ColHedHOM
CUCTEMBI, PEaKTHMBHOE [BHXEHHE >KUBBIX OPIaHHW3MOB, BOCIPHUITHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSACEHNE, CEICMUUECKHUE BOJIHBI, IlyHaMH, 3X0, LIBETA TE€JI, ONTUYECKUE SIBICHUS B IPUPOJE,



Ouosiornyeckoe JEHCTBHE BHUIUMOIO, YJIbTPa(HUOIETOBOIO U PEHTTEHOBCKOTO H3IIy4EHUl,
€CTEeCTBEHHBII paJMOaKTHBHBIN (OH, KOCMUYECKHE JTy4H, PaJUOAKTUBHOE U3ITyYCHHUE MTPUPOIHBIX
MUHEPAJIOB, [JEHCTBUE pAAMOAKTUBHBIX W3JIyYEHUH Ha OpraHu3M 4EJIOBEKa), IPU OSTOM
NEPEeBOIUTh IPAKTUYECKYIO 3a7jauyy B Yy4eOHYIO, BBIIENATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN)
(bu3NYECKUX SIBICHUI;

® ONKUCHIBATh M3YYCHHBIC CBOWCTBA Tel M (PU3MYECKHE SBICHHS, HUCIONb3Yys (U3NYECKHE
BEJIMYMHBI (CPEIHSSI U MTHOBEHHAsI CKOPOCTh Te€ja IPU HEPAaBHOMEPHOM JABM)KEHUH, YCKOPEHUE,
IepeMEIEHUE, IyTh, YIJIOBas CKOpPOCTb, CHJIa TPEHUS, CUJIAa YINPYroCTH, CHJIA TSXKECTH,
YCKOpEeHHEe CBOOOIHOTO MaJIeHUs], BEC Tejla, UMITYJIbC Tejla, UMIYJIbC CUJIbl, MEXaHUUYecKas paboTa
U MOLIHOCTb, IOTEHIMAJIbHAsl SHEPrusl Teja, MOJHATOrO HaJ IOBEPXHOCTBIO 3€MJIH,
[IOTEHLIMAJIbHAs DHEPIUsl C)KAaTOM NpPYKUHbBI, KUHETHUYECKAs SHEPIUs, IOJIHAs1 MEXaHUYecKas
SHEprus, MEepHOJ W YacToTa KojeOaHWid, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA,
CKOpPOCTh CBETa, IOKa3aTelb NPEIOMIIEHUS Cpeibl), MPH ONUCAHWU HPAaBUIBHO TPAKTOBAThH
(bu3n4YecKuil CMBICI MCIIOJIb3YEMbIX BEIMYUH, 0003HAUEHHS U €IMHULBI (PU3UYECKUX BEIUYUH,
HAXOAUTh (OPMYJIBI, CBSI3BIBAIOUINE JAaHHYIO (PU3UYECKYIO BEIMYMHY C JIPYTHMMHU BEIHYHMHAMH,
CTPOUTH TPAPUKH N3YIECHHBIX 3aBHCUMOCTEH (PU3MUECKIX BEINYHH;

® XapakTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBJICHUS U IPOLECCHl, HUCIONb3Yys 3aKOH
COXPAHEHHUsl DHEPrHH, 3aKOH BCEMHUPHOIO TIATOTEHMS, NPUHLMUII CYNEPHO3ULMHU CUJI, IPUHLIHUII
oTHocuTesbHOCTH ["anuies:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPaXKEHUS
U TpEeJOMJICHHs CBETAa, 3aKOHbl COXPAHEHHUS 3apsA0BOTO M MacCOBOTO YHCENl NP SACPHBIX
peaknmsx, IpH 3TOM [aBaTh CIIOBECHYI0 (OPMYJIHMPOBKY 3aKOHAa M 3alUCHIBATh €ro
MaTEeMaTHYECKOE BBIPAXKEHHUE;

® O0BACHATH (PU3MUECKUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CUTyallul
MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUUMHHO--CIEACTBEHHBIE CBS3H, CTPOUTh
00bsICHEHHE U3 2—3 JIOTMYECKMX IIaroB ¢ OMOpoil Ha 2—3 M3yueHHBIX CBOMCTBA (PU3NUYECKUX
SABJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

e pewiaTh pacu€THBIE 3a/1a4u (ONMUPAIOIIKECS HA CUCTEMY U3 2—3 ypaBHEHMI), UCTIOIb3Ys 3aKOHBI
u (opmyibl, cBs3bIBarolMe (U3NYECKUE BEIMUMHBI: HA OCHOBE aHajM3a YCJIOBUS 3a/1a4d
3aMMChIBaTh KPAaTKOE YCIIOBUE, BBISBIISTH HEAOCTAIONIME WM U30BITOYHBIE JAaHHBIE, BHIOWPAThH
3aKOHBI M (OpMyJbl, HEOOXOIWMBbIE [UIsl pEIleHUs, MPOBOJUTh pacdy€Tbl U OLIEHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUeHUsI (PU3NYECKON BETMUNHBI;

® pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEHIUTh MPH MOMOIIM (U3NYECKUX METOJIOB,
UCIOJIb3Ysl OIMCAaHUE HCCIENOBaHMs, BBIIEIATh IPOBEPSAEMOE NPEIAIOJIOKEHNE, OLCHUBATh
MPaBWJIBHOCTh MOpsIKA TPOBENEHUS HCCIENOBAHMS, JeJlaTh BbIBOJbI, HHTEPIPETHUPOBATDH
pe3yNbTaThl HAOMIOAEHUHN U OTIBITOB;

® [POBOAMUTH OIBITHI MO HAOMIOACHHUIO (DPU3MUYECKUX SBICHUN WM (U3MUECKUX CBOWMCTB Tel
(u3yueHue BTOpOro 3akoHa HpIOTOHa, 3aKOHA COXpaHEHHS SHEPrHM, 3aBHUCHUMOCTh HEpUOAa
KoJIeOaHUH MPYKUHHOTO MasiTHUKA OT Macchl Irpy3a U >KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTbH OT
aMIUTUTYABl MaJbIX KoJjeOaHWH, NpSIMOJUHEHHOE PAacIpOCTpaHEHHUE CBETAa, PasIoKeHHe Oeoro
CBETa B CIEKTp, U3yUYE€HUE CBOMCTB M300pa’KE€HUS B IUIOCKOM 3epKajie U CBOWCTB M300pakeHUS
npenMera B coduparolieil TuH3e, Ha0II0AeHNEe CIUIONIHBIX U JIMHEHYAThIX CIEKTPOB U3IyUYEHUs):
CaMOCTOSITENTbHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOrO HaboOpa 0O0OpyAOBaHMS, OMUCHIBATH XOJ
OIIBITA ¥ €T0 PE3yJbTaThl, POPMYIUPOBATH BHIBOJIBI,

® TIPOBOJUTH MpPHU HEOOXOIMMOCTH CEPHUI0 MPSIMBIX M3MEpPEHUH, ONpeneissl cpeiHee 3HaueHue
u3MepsieMoil BenuuMHBl ((POKYCHOE pacCTOSHHE COOHMparoliel JMH3bI), 0OOCHOBBIBATH BHIOOD
croco0a u3MepeHust (M3MEPUTEIIHLHOTO MPUOopa);



® [POBOAMTH HCCIEIOBAHHUE 3aBUCUMOCTEH (DPU3MUECKMX BEJIMYMH C HMCIIOJIb30BAaHHEM MPSIMBIX
U3MEpEeHui (3aBUCUMOCTb IIyTH OT BPEMEHHU NPU PABHOYCKOPEHHOM JBMXKEHMM 0€3 HaudalbHOU
CKOpOCTH, Mepruoia KoiebaHuii MaTeMaTn4ecKoro MasTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH yTJIa
OTpaKEHUs CBETa OT yIVIa NaJEHUsS M yrjia IpeJoMJIEHUS OT yIjla MaJeHMs): IUIaHUPOBATH
HCCIIeIOBaHNE, CAMOCTOSITENIbHO COOMpaTh YCTAHOBKY, (PUKCHpOBATh pe3yJbTaTbl MOJYUYEHHOM
3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJIE TAaOJIMIl U Ipa(UKOB, AeIaTh BHIBOJBI 110 pe3yibTaTaM
UCCIIEI0BaHMS;

® IPOBOAMTH KOCBEHHBIC HM3MEPEHUs (U3NUYECKUX BEIUYHH (CPEeIHSS CKOPOCTh M YCKOpPEHHE
TeJla IPU PaBHOYCKOPEHHOM JBIDKEHHH, YCKOPEHHE CBOOOTHOTO MaJeHUS, KECTKOCTh MPYKHUHBI,
KOX(QQUIHUEHT TpPEeHHsI CKOJBKEHHUS, MEeXaHH4yecKass padoTa M MOIIHOCTb, YacTOTa M TEPHOJ
KoJIe0aHUH MaTEeMaTUYECKOro U MPY>KMHHOTO MAasTHUKOB, ONTHYECKAs CHJIa COOMpAroIIel JIUH3BI,
paZMOaKTUBHBIM (POH): IIAHUPOBATH HU3MEPEHUS, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY MU
BBIIIOJIHATh U3MEPEHMUS], CeNysl IPEIIOKEHHON MHCTPYKLNHU, BBIUUCIISTh 3HAUEHUE BEJIUYHUHBI U
aHAJIM3UPOBATH MOTYUYEHHbIE PE3YJIbTATHI C YUETOM 33/JaHHON IOTPEIIHOCTU U3MEPEHMUI;

e coOII0AaTh NpaBUiIa TEXHUKU 0€30MacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYAOBAaHHEM;

® pa3inyaTb OCHOBHbBIE INPU3HAKU H3YYEHHBIX (UM3MUYECKHUX MOJEJNEel: MarepualibHas TOYKa,
a0CoOTHO TBEPAOE TEJNO, TOUCUHBIM UCTOYHUK CBETA, JIyd, TOHKAs JIMH3A, TUIAHETapHas MOJENb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOT0 s1/1pa;

® XapaKTepU30BaTh NMPUHLUIBI JEHCTBUS HM3YYEHHBIX HNPUOOPOB M TEXHUUYECKHX YCTPOWCTB C
OIopoil Ha WX omnucaHus (B TOM YHCIE: CHUAOMETP, JaTYUMKU TOJO0XKEHUs, PACCTOSIHUS U
YCKOpEHHUs, pakKeTa, »3X0JO0T, O4YKH, IEepuckom, (QoroannapaT, ONTUYECKHE CBETOBOJBI,
CIIEKTPOCKOI, JO3UMETp, Kamepa BuiibcoHa), HMCIONB3ys 3HAHHWS O CBOWCTBaX (PH3MUECKUX
SIBJIGHUN ¥ HEOOXOAUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

® JCIOJb30BaTh CXEMbl M CXEMaTHUYHbIE PHUCYHKH M3YYEHHBIX TEXHHUYECKUX YCTPOWCTB,
M3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOTMYECKHUX MPOLECCOB MPHU PELIEHUH YUYEOHO--TIPAKTUYECKUX
3aJa4, ONTUYECKHE CXEMBI JJIs TMOCTPOEHUSI M300pa)XeHUH B IJIOCKOM 3epKaie M coOuparoiiei
JIMH3E;

® TPUBOJUTH NPHUMEPHI (HAXOIUTh MH(OPMALMIO O MPUMEpPaxX) MPAKTUYECKOTO MCIOJIb30BaHUS
($u3nYeCcKUX 3HaHUI B MOBCEIHEBHON JKU3HHU JUIsl o0ecriedeHns 0e30acHOCTH NMPpH OOpaleHNnH ¢
npubopaMu M TEXHUYECKUMHU YCTPONMCTBAMH, COXpPAHEHHUS 370pOBbS M COOJIOJEHUS HOPM
9KOJIOTUYECKOT0 MTOBEICHUS B OKPYXKAIOIIEH cpele;

® OCYUIECTBJIATH NOUCK MH(MOpMAIMK (HU3NIECKOTO cojiepkaHus B MIHTepHeTe, caMOCTOSTENBHO
(dopMynHpysl TOMCKOBBIM 3ampoc, HaXOJIUTh IyTH ONpEAENCHHs JTOCTOBEPHOCTH IOJy4YE€HHOU
uH(pOpMaIMY Ha OCHOBE UMEIOIIMXCS 3HAHUN U JIOMIOJTHUTEIbHBIX UICTOUHUKOB,;

® JCMOJb30BaTh IMpPH BBINOJIHEHUHM YYEOHBIX 3aJaHUl HAy4YHO--TIONMYJISIPHYIO JIMUTEPaTypy
(Gu3MYEeCKOro CcoJepXKaHMs, CIPABOYHbIE MaTepuajbl, pecypchl cetu HWHTepHeT, BlaieTh
npuéMaMMl KOHCIIEKTHPOBAHUSA TEKCTa, IpeoOpazoBaHuss MHGOpMallMM U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

e co3JaBaTh COOCTBEHHbIE NMUCbMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE HMH(OpManuu u3
HECKOJIbKUX HMCTOYHHMKOB (DU3MUECKOTrO COJAEpKaHMs, MyOIMYHO MPEACTABIATh PEe3yIbTaThl
IIPOEKTHOM WM HCCIIEI0BATEIbCKOM AESITENBHOCTH, IPH O3TOM TIPaMOTHO HCIIOJIb30BaTh
M3YyYEHHBI MOHATUIHBIN anmapar u3y4aeMoro pasjena (GU3UKU U COMPOBOXKIATH BHICTYIUICHHUE
Mpe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ay TMTOPUHN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MISHIE - Hayka © fipupole https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BeMliectna https://m.eds00.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 1 bubnmnoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEMECTRd https://m.edso0.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3aUMoO/ieilicTBUE Te
bu6mmoreka [JOK
3.1 M 3
CXAITICCKOT ABIICHHC https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIOTHOCTh 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.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 4. laBieHne TBEPABIX Teul, :KUAKOCTEN U Ia30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEpHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEprus
bu6mmoreka [IOK
1 P 1
> a60Ta 1 MOIIHOCT® 3 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
52 Hpoctsie MexarHMEI > 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexartieckas SHeprus 4 ! https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'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
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBble siBJICHUS
. bubnuorexa [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
IICKTPOMArHHTHAS HHAYKIUHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue pa3aejioB 1 TeM uudpoBLIe
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
ONMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAUMOJIHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3znea 2. Mexann4yeckue Ko0J1e0aHUA U BOJHEBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMECKHE KOTEOaNu https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHIHCCKHC BOTHRL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. 3HeKTp0MaFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJTHBI

31 DJIEKTPOMArHUTHOE MOJIE U 5 9 bubnmuorexa [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3nea 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacpOCTPAHEHHUs CBETA 6 2 bubnnorexa [JOK



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 onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 5. KBanToBble siBJIeHH I
bubmuoreka [JOK
51 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: s 7 1 1
53 ACPHRIC peatdind https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca dusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 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

ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI pecypenI
1 ®du3nka — HayKa O IpUpo/Ie. 1
SBnenus npupobl
2 Ou3nyecKue sIBICHUS 1
3 dusnyuecKue BeTMYUHBI U UX 1
U3MEpPEHUE
VYpok-uccnenopanue "M3mepenue
TEeMIIEPaTyphl MPU MOMOIIIH
4 KUJKOCTHOTO TEPMOMETpA U AaTUMKa 1 1
TeMmeparypbl”
MeToapl HAyYHOTO TTO3HAHMSL.
. bubmuorexa [JOK
5 Onucanue GpU3NUECKUX SBICHUH C 1
. https://m.edsoo.ru/ff09f72a
MTOMOUIBIO MOJIENeN
VYpok-uccnenosanue "lIIposepka
6 TUIIOTE3bI: JAILHOCTH MOJIETA IIAPUKA, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJpIIie, YeM OoJIbIle BBICOTA ITycKa"
Crpoenue BeniecTBa. ONBITHI,
7 JTIOKa3bIBAIOIINE TUCKPETHOE 1 bubmmorexa [TOK
p https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILIECTBA
8 JIBr>KeHMEe YaCTHUIT BEIICCTBA 1 bu6mmoreka [IOK



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

VYpok-uccnenoanue «OMNbITHI 11O

https://m.edsoo.ru/ff0a013e

9 HaOJII0JICHUIO TEIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BELLIECTBA
OCco00OEHHOCTH arperaTHbIX COCTOSTHUI
1 BoJibI. O000IIIEHHE 10 pa3AeTy bubmuorexa [JOK
«ITepBoHauanbHbBIEC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUHU BEIIECTBA»
MexaHu4ecKoe IBHKCHHE.
12 PaBHOMEpHOE ¥ HEpaBHOMEpPHOE bubmorexa LHOK
https://m.edsoo.ru/ff0a05c6
JBIKEHUE
bu6mmoreka [IOK
13 CKopoCT®. EAMHHLL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacyer myTu u BpeMeHU IBUKEHUS Bubmorexa ITOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa bubnnorexka [JOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmoreka [IOK
1 00beMa TeJa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas paborta «OnpeneneHue
IJIOTHOCTH TBEPJIOTO TEJIa»
18 Pemenue 3amad nmo teme "IL10THOCTH bu6mmorexa [IOK
BelecTna” https://m.edsoo.ru/ff0al123c
Cuita Kak XapakTepHUCTHKA
19 B3anmoiecTBus Ten. Cuma
ynpyroctd. 3akoH ['yka
20 JlaboparopHast pabota «3ydenune



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

3aBUCHMOCTH PACTSKCHHS
(medopmanun) py>KUHBI OT
MPUIIOKCHHOMN CHITBI»

21 SBnenne Tarorenus. Cumia TSXKECTH
CBs3b MEXKy CUJION TSXKECTH U

22 Maccoii Tena. Bec tena. Pemenue bubmorexa HOK

e ' | https://m.edso0.ru/ff0al778
3ama4 1o teme "Cuiia TshKecTr

93 Cuna TsKecTH Ha JpyruX IUIaHETax. bubnnorexa [HOK
Du3NYECKUE XapaKTEPUCTUKHU TUIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 Nsmepenne cun. JlmHamomer

P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HallpaBJIEHHbIX
26 10 OJHOM IPSIMOK bubmorera [JOK
A . p ' https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOIIAs CHIT

97 Pemenue 3agau nmo reme
"PaBHoaeiicTByromas cui"

28 Cuia TpeHus u e€ Bubl. TpeHue B bubnmnorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHnas pabora «3yuenue
3aBUCHUMOCTH CHIIbI TPEHHS

29 CKOJIBLKCHUS OT CHJIBI IaBJICHUSI U bubmorexa HOK

https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAOIINXCS
ITOBEPXHOCTEN»

30 Pemenwue 3anay Ha onpeseneHme
PaBHOJECUCTBYIOLIEN CUJIIBI

31 Pemenne 3agau mo remam: «Bec bu6mmoreka [IOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

tenay, «['paduueckoe nzoodpakeHue
cunm», «Cunely, «PaBHOEHCTBYIOIIAS
CHIT»

https://m.edsoo.ru/ff0alde0

KonrponbHas pabora no remam:
«MexaHn4eckoe JABIKEeHUeE», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"padrueckoe n300paKeHUE CHI»,
«CHabDy
33 Jasnenne. CriocoObl yMEHBIIICHUS U bubnnoreka [JOK
YBEJIIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD
34 aBJIeHUs ra3a oT 00bEMa bubmorexa [JOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATYPhI
Ilepenauya naBieHust TBEPALIMU
35 TeJ‘EIBfH xclil KOCTSIMHU U faﬂsaMH bubmorexa [JOK
» UL ’ https://m.edsoo.ru/ff0a25b0
3akon ITackans
36 JlaBrieHME B KUJIKOCTH U Ta3e, bu6mmoreka [IOK
BBI3BAHHOE JICCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amaa mo treme «/laBnenue B bubmuorexa [JOK
JKMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826
bu6nmoreka [JOK
38 CooOmuraroriuecs coc
HarorHect YAb https://m.edsoo.ru/ff0a2970
39 I'uapaBnuyeckuii mpecc bubmorexa HOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuaeBoin
JKUJIKOCTHBIA HACOC
41 ATmochepa 3eMiIH U IPUYKHBL € bubnnorexka [JOK

CYHICCTBOBAHUA

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

42 Bec Boznyxa. AtmocdepHoe bubnmoreka [JOK
JTaBIICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue aTMOCHEPHOTO AaBJICHUS. bubnnoreka [HOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(HEPHOTO
44 JABJICHUS OT BBICOTHI HAJl ypOBHEM bubmmorexa [TOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bbapomerp-anepoun. AtmochepHoe bubnuorexa [JOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau o reme "
ATmocdepHoe naBneHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO. bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlaboparopnas pabota «Onpenenenue
48 BBITATKUBAIOIIIEH CUJIIBI, bu6mmoreka [IOK
JIEHCTBYIOILEH HA TEJIO, ITIOIPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
Jlaboparopnast pabota 1mo Teme
49 «HccnenoBanue 3aBUCUMOCTH Beca bu6mmoreka [IOK
TeNa B BOJE OT 00bEMa MOTpyKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJKOCTh YaCTU TENa»
bu6mmoreka [IOK
>0 llnapatite Tex https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
51 "KoHcTpynpoBaHue apeomeTpa win

KOHCTPYUPOBAHHE JIOJKU U
onpeJereHue e€ rpy30nobEMHOCTH"



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

52

Pemenue 3ana4d no remam: «IlnaBanue
cynoB. Bo3ayxomiaBanuey,
«JlaBieHue TBEpAbIX TEN, )KUIKOCTEH
M ra30B»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3654

53

KonrponsHas pabora o Teme
«/laBiIeHHE TBEPABIX TEJ, JKUIKOCTEH
Y Ta30B»

54

Mexanuyeckas pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

MomHocTs. EquHune MOITHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccnenosanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noabéMe 1o Jjectauie"”

57

58

59

[Ipocteie MexaHu3Mbl. Peryar.
PaBHOBecue cun Ha peiyare

Pbruaru B TexXHHKE, OBITY U IPUPOJIE.
JlaGopatopHnas pabora
«MccnenoBanue yciIoBHi PaBHOBECHS
pBryara»

Pemenue 3amay mo teme «Y CIIOBUSA
PaBHOBECHS pblyara

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a478e

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

60

Koaddunment nonesnoro aecTeust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenne KI1/] HaknoHHOM
IIJIOCKOCTH

0.5

61

Pemenne 3ama4a o teme "Pabora,
MotrHocTh, KIT/"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

62

Mexanuyeckas dHEprusi.
Kunernyeckas 1 oTeHIMAIbHAS
JHEprus

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

63

64

3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

YPOK-3KCIIEpPUMEHT I10 TeEMe
"DJKCnepuMEHTaIbHOE ONPEICTICHUE
W3MEHEHUS KUHETUYECKON 1
MOTEHIIMATILHON SHEPTUU TPU
CKaThIBAaHUM TeJIa MO HAKJIIOHHON
MJI0OCKOCTH"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

66

KonTponbHas padoTa 1mo Teme
«PaboTa 1 MOIIHOCTH. DHEPTHD)

PesepBHrliii ypok. Pabora ¢ Tekctamu
o TeMe "MexaHnuyeckoe IBIKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad4ee6

67

PesepubIit ypok. Pabora ¢ Tekctamu
o TeMe "JlaBneHue TBEPABIX TE,
XKUIKOCTEN U Ta3oB"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOa4ffe

68

PesepubIit ypok. PaboTa ¢ Tekctamu
o Teme "PaboTta. MomHOCTb.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KUIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Konrpoabnbie IIpakTuueckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-
1 KMHETHYECKON TEOPUHU U X OINBITHBIC 1 bubmorexa LHOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPK ICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 AKHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJISIPHO-KUHETHYECKON TeOpHH
bu6nmoreka [JOK
5 Kpucrannmueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallUJUISIPHOCTb. 1 bubnmnoreka [JOK
[ToBEpXHOCTHOE HATSIKEHNE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaThue 1 bubmmorexa [OK
p p https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEMIIEPATypPhI CO
8 CKOPOCTBIO TETIOBOTO JIBUKECHHS 1
YaCTHUII
9 Buytpennss sueprus. Crioco6st 1 bubnnorexka [JOK
U3MEHEHUs BHYTPEHHEN SHEPrUuu https://m.edsoo.ru/ff0a5c60
10 Buapr Teronepenaun 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK

1 BEIIECTB U MaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuoreka [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabota

14 "UccnenoBanue sIBICHUS bubmuorexa [JOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJAHOU U Topsiueit BoAbI"
Pacuer konmuecTBa TEIIOTHI,

15 HEOOXOAMMOTO JIJIsI HarpeBaHuUs Tea
Y BBIIESIEMOT0 UM TIPU OXJIAKICHUU

16 Jlaboparopnast pabota "Onpenenenue bubnuotexa [JOK
yIEIbHOM TETJTIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IelbHas TEIIoTa bubnmnorexa [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpIeBaHUE

18 KPUCTAJUTMYECKUX 1;Ie[n. VY nenvHas bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUIaBIIEHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnmuorexa [JOK
yAEIbHON TEIIOTHI TUIaBJIeHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bu6nmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBJICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCUTENLHOM BJIAXXHOCTH BO3/1yXxa"

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

23

24

Pemenue 3amau Ha onpeencHue
BJIQYXHOCTH BO3/yXa

[TpuHIMIBI paGOTHI TETIIOBBIX

nsurareneif. [lapoBast TypOuHa.
JlBurarenb BHYTPEHHETO CTOPaHUs

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3alLIATA
OKpY’Karolllel cpebl

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

26

27

28

29

3aKOH COXpaHEHMsI U MIPEBPALLICHUS
OHCPIYH B TCIJIOBBIX ITPpOLECCax

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
Berecrna"

KonTponbHas pabota mo Teme
"TennoBele siBIcHUA. VI3MeHeHne
arperaTHbIX COCTOSIHUI BemecTa"
Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPsT0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpu3anus
TeJ UHAYKIUEH U IPH
CONPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmonencTere 3apsyKeHHBIX TEll.

bubmuoreka [JOK

31 3akoH Kymnona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX TMOJIEN
Hocurenu snexTpuueckux 3apsioB.
33 OnemeHTapHbI 3apsn. CTpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpPAHEHUS DJECKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
36 cymecTBoBanus. IcTOUHUKH bubnnorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO OIS Ha TIPOBOJHUKH 1
U AUDJIEKTPUKHU"
39 DIEeKTPUYECKHUI TOK B METAJLIaX, bubnmnorexa [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U €€ COCTaBHbIE
4acTu
Cuna Toxka. JlabopaTtopHas pabora
bu6nmoreka [JOK
41 "N3mepenue 1 peryimpoBaHue CUIIbI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HANIPSKEHUE.
Bonsr™erp. JTaboparopHas pabota

bubmuorexa [JOK

42 "N3MepeHue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHHE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHHUKA OT €T0 JJIMHBI, TUIOIIAINA https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CEUYEeHUs U MaTepuana”
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa s yyacTka bubmmorexa [JOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlaGoparopHnas pabora
"UccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKa, UYIIETO Yepe3 PE3UCTOp, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

CONPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3nucrope”

47 [TocnenoBarenbHOE U MapaAIIIEIbHOE
COEIMHEHMS IPOBOJHUKOB
JlabopaTtopHas pabora "I[IpoBepka

48 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU 1 bubnnorexka [JOK
IIOCJIEI0BATEIILHOM COCIMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIBI TOKA ITPU 1 bubnnorexka [JOK

napajyuieIbHOM COeTMHEHUU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3aga4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akona OMa ISt pasIngHOro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "Onpenenenue
52 a60TpLI u II:/IOH_IPII)OCTI/I 3JIeKTpI/IquKoro Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOuTen
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmmorexa [TOK
p p Y- https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanme
[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TemMe "DIEeKTPUIECKUE 3apsbl.
54 3apsoKeHHBIE TEIA U X bubmorexa [TOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBusl. [10CTOSIHHBIH
ANEKTPUYECKUNA TOK"
KonTponbHas padota no teme
"DHEeKTPUUECKHE 3aPSAIbI.
55 3a H)KCIID-IHBIG Tea I/IpI/IX bubmmorexa [TOK
P N . https://m.edsoo.ru/ff0abea8
B3aumoercTBus. [10CTOSIHHBIH
ANEKTPUYECKUN TOK"
56 ITocTossHHBIE MATHUTEI, UX
B3aHUMOIEHCTBHE
Ypok-uccnenosanue "N3yuenue bubnmnoreka [JOK
57 N
MOJIEW ITIOCTOSIHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bu6nmoreka [JOK
58 3eMJIH U €ro 3HaYeHue JUIS )KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OmnsIT OpcTena. MarHuTHoe noJie
JIEKTPUUYECKOro TOka MarHuTHoe
10JI€ KaTyIIKHU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHue >IEeKTPOMarHiuToB B
texHuke. JJaboparopuas pabota
"N3yuenue neiicTBUS MarHUTHOTO
T0JIs1 HA MMPOBOJIHUK C TOKOM"

0.5

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

61

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Mcnonp3oBanue
ANEKTPOABUraTeNIed B TEXHUUECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
JlaGoparopHnas pabora
"KoHncTpyupoBaHue 1 u3yueHue
paboTHI AJIeKTpoaABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

Omnbrtel @apanest. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenuna

63

Onektporereparop. Crocoos
MTOJTYYCHUS MICKTPUICCKON dSHEPTUH.
DNEeKTPOCTAHIIUN Ha
BO300HOB/IIEMBIX NUCTOYHUKAX
SHEPTUHU

64

65

66

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TemMe "DIIEKTPUYECKUE U
MarHvuTHBIC sSIBICHUS"

KonTponbHas pabota mo Teme
"DeKTpUYeCKuEe U MarHUTHBIC
siBJICHUS "

PesepBHelit ypok. Pabota ¢ Tekctamu

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

bu6nmoreka [JOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teme "TemnoBsie gBiaeHus"

https://m.edsoo.ru/ff0accbe

PesepBHbIii ypok. Pabora ¢ TekcTamu

bu6mmoreka [IOK
7 "I i 1
6 1o Teme OCTUOHHH,I: e https://m.edsoo.ru/ff0acdc6
AIEKTPUUYECKUN TOK
68 PesepBHbIii ypok. Pabora ¢ TekcTamu 1
mo Teme "MarauTHsle sBIcHUS"
OBIIEE KOJIMYECTBO YACOB I10
- 68 14.5

I[TPOT'PAMME



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

9 KIIACC

Koun4vecTBO 4acoB DJIeKTPOHHbIE
Ne HMara nudposeie
Tema ypoka KonTpoabusbie IIpakTnueckue
n/n Bcero 6 p H3yuyeHusi  oOpa3oBaTesibHbIE
a00ThbI a00ThI
P P pecypchl

1 MexaHudeckoe IBHKCHHE. 1
MarepuanpHast TOUKa

9 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmuorexa [JOK
MEXAHUYECKOTO IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NIpsAMOJIMHEITHOE 1 bubnmnoreka HOK
JIBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsiMOTMHEHHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOPOCTH

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubnmnorexka HOK
JBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBIKEHUS. | paduk 1
CKOPOCTH
JlabopaTtopHnast pabora "OnpeneneHue

7 CKO peHI/IE TeJ‘IEllj npu aBHopcxo €HHOM 1 1 bubmorexa HOK
YEROP PP . yerop " https://m.edsoo.ru/ff0adb18
JIBH>KEHUH T10 HAKJIOHHOM TJIOCKOCTH

3 CBoOomHoe nagenne teia. OIbITH 1
lanunes

9 PaBHOMEpHOE NBHXKEHUE 10 1 bubnuotexa [JOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

okpyxHoctu. [lepuon u yacrora
oOpamienus. JIuneiinas u yriaosas

https://m.edsoo.ru/ff0ael76

CKOpPOCTH
10 LleHTpOoCTpEeMHUTELHOE YCKOPECHHE
. bubnmoreka [JOK
11 [TepBrrit 3akon HeroToHa. BekTop cuibl https://m.e dsogru /06612
12 Bropoii 3akon HeroToHa. bubnuotexa [HOK
PaBHozelicTByrOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroToHa. bubnmnorexka HOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anay Ha npuMeHEHHE bubnmnoreka [HOK
3axk0HOB HproToHa https://m.edsoo.ru/ff0aeb6c
bubnmnoreka HOK
15 Cra ypyrocti. 3aoi I'yka https://m.edsogglfanecaZ
16 Pemenue 3ampau no reme «Cuna
YOPYTOCTH
17 JlaboparopHnas pabota «Ornpezenenne bubmuorexa [JOK
KECTKOCTH IIPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubnmnorexka HOK
18 Crra Tperis https://m.edsog ru/ff0af738
19 Pemenne 3agau mo teme «Cuia bu6nuoreka [IOK
TPEHUA» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [JOK
KO3 PHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agad nmo teme "3aKoHbI but6mmoreka [IOK

Herorona. Cuia ynpyroctu. Cuna

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TpeHus"

Cuia TSOKeCTH U 3aKOH BCEMHPHOI'O

22 TATOTEHUS. Y CKOpEHHE CBOOOHOTO bubmmorexa [TOK
» Y OROP A https://m.edsoo.ru/ff0af044
MaJeHUs
VYpoxk-konpepenuus "/IBrkeHue Ten
23 BOKPYT TPaBUTAI[MOHHOTO IIEHTpa
(Conneunas cucrema). ['amaktuku"
Pemenue 3amau no reme "Cuna
24 TSDKECTU U 3aKOH BCEMUPHOTO brbmmorexa LTOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS

o5 [IepBas kocMu4ecKas CKOPOCTb. bubnuoreka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue marepuanbHON TOUYKH.

26 AGcomoTHO TBEpIOE Tello. PaBHOBecHe bubnmnorexka HOK
TBEPAOrO TeJA C 3aKPEIUIEHHON OCBhIO https://m.edsoo.ru/ffOafe36
BpAaIICHUS

27 MowmeHT cuinsbl. LleHTp TsxecTn

28 Pemenue 3agau mo teme "MoMeHT bubnuoreka [IOK
cuibl. Lentp Tspkectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

29 Tehfe "MeX&HI/I‘IeCK(I))e BI/I)I(CEI/IC bubmmorexa LHOK

. , A ’ https://m.edsoo.ru/ff0b0408
B3aumopeiictue Ten"
KonTponbHas pabota mo Teme
30 "MCXIZIHI/I‘ICCK(I))G BIKEHHE bubnuorexa LHOK
N g ) ' https://m.edsoo.ru/ffOb06ec
BsaumoneiictBue Ten
31 Nmnynbe Tena. Umnyinsc cuiibl. 3aKoH bubmuoreka [JOK



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITyJIbCa. YIIPYroe U
HEYIIPYTro€ B3aUMOJICHCTBHE

Pemrenue 3agaud mo reMme "3akoH

https://m.edsoo.ru/ffOb07fa

bu6nmoreka [IOK

32 COXpaHEHUS UMITyJibca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnnorexka HOK
34 Mexanudeckas paboTa U MOITHOCTb https://m.e dsogru p———
35 Pabota cuIIBI TSDKECTH, CHITBI YIIPYTOCTH bubnuorexa [HOK
U CUJIBbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «Onpenenenue
36 paboThI CUIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBsI3b 9HEpTUU U pabOTHI.
[ToreHnuanbHast SHEPrus
38 Kunernueckas sneprus. Teopema o bubmuoreka [JOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI DHEPTUU B MEXaHUKE
40 JlaGopatopHnas pabota «3yuenue bubnmnorexka HOK
3aKOHA COXPaHEHUS YIHEPTUN https://m.edsoo.ru/ff0b12fe
41 KonedarensHOE IBUKEHNUE U €TO but6mmoreka [IOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaroimue KoneOaHusl. bubnmoreka [JOK
Boinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuueckuii U Ipy>KMHHBII



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

45

MasATHUKH
VYpoxk-uccienoBanue «3aBUCUMOCTb
repuo/a KojiebaHuM OT KECTKOCTH
MPY>KUHBI U MACCHI TPY3a»
IIpeBpaiienue 3Hepruu npu
MeXaHUYECKUX KOJIeOaHUIX

bu6nmoreka [IOK
https://m.edsoo.ru/ffOb197a

46

47

48

49

Jlaboparopuas pabota «OnpenencHue
94acTOTHI U TIeproJIa KoJeOaHmi
MPY>KUHHOI'O MasTHUKa»

Jlabopartophnast pabora «IIpoBepka
HE3aBUCHMOCTH TIEpro/1a KoJeOaHmit
rpy3a, MOJBEIICHHOTO K HUTH, OT
MAacCBhI TPy3a»

Mexannueckue BoaHEL. CBOMCTBA
MexaHu4ecKux BoJH. [IponoiabHbIe 1
MOTIEPEUHBIE BOJIHBI

Ypok-koHpepenmus "MexaHndeckue
BOJIHBI B TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

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

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

bu6nuoreka [IOK
https://m.edsoo.ru/ffOb21fe

50

3Byk. PacnipoctpaHeHnue u oTpaxeHue
3ByKa

51

52

VYpok-uccnenosanue "Habmogenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
qacTOTEI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKHUI pe30HaHC



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

53 Ypok-koHpepeHus "YnpTpa3Byk u bubnnoreka HOK
nHPa3BYK B IPUPOJIE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJILHOM pabOTE MO

" bubmuorexa [JOK

54 TeMe "3aKOHBI COXPaHCHHUS.

N https://m.edsoo.ru/ff0b25f0
MexaHndyeckue KoJieOaHus ¥ BOJTHBI
KontponbHas padoTa mo teme "3aKoHbI

55 coxpaHeHus. MexaHn4ecKre
Kose0aHus U BOJTHBI"

56 DNeKTPOMarHuTHOE T0JIE. bubnuotexa [HOK
DNEeKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe

S7 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Ypok-koudepennus "Lkana

58 3JIEKTPOMATHUTHBIX BOJIH. bubnuorexa [HOK
Hcnonb3oBaHue 3J1€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJIs1 COTOBOM cBsI3H"

Ypok-uccnenosanue "N3yuenue
. bubmuoreka [JOK
59 CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIBI0 MOOUIIBHOTO TenedoHa
Pemenue 3agau Ha onpeneneHue

60 9aCTOTHI U JUTMHBI SJICKTPOMAarHUTHOU
BOJTHBI
DneKTpoOMarHuTHas IpUpo/ia CBETa.

61 Cko TOI:():TB cBeTa Bongosme CBOWCTBa bubmorexa [TOK

p ’ https://m.edsoo.ru/ff0b31d0
cBeTa

62 Ucrounuku cBera. [IpsmonuneitHoe bubmmoreka [JOK

pacnpocTpaHeHUE CBeTa. 3aTMEHUs

https://m.edsoo.ru/ff0b3658



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658

Connua u Jlynst

3aKOH OTpa)KEHHs CBETA. 3epKalia.

bu6nmoreka [IOK

63 Pemenue 3amay Ha mprMEHEHUE 3aKOHA
; A : P https://m.edsoo.ru/ffob38c4
OTpa)kKeHHUsS CBETa
64 IIpenomiienue cBeta. 3aKoH bubmmoreka [IOK
MpETOMJICHHUSI CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHUE CBETA. Bu6 110K
noIMoTeKa
65 Hcnonb30BaHMe IOITHOTO BHYTPEHHETO httos://m.edsoo.ru/ffob3c5e
OTPaKCHHS B ONTHYECKUX CBETOBOAAX — :
Jlaboparopnas pabota "HccrnenoBanue
66 3aBUCHMOCTH YTJIa TIPEIIOMIICHUS
CBETOBOTO JIy4a OT yIJIa aJCHHS Ha
rpanuue "Bo3nyXx-cTekio""
Ypok-konpepenuus "Mcnoab3oBaHue
67 MOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS CBSI3b"
bu6nuoreka [IOK
68 JInn3el. OnTryeckas cuiia JMH3bI
https://m.edsoo.ru/ffOb3f2c
bu6nuoreka [IOK
69 [TocTpoeHne N300paKeHMUH B TMH3AX
p p https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabota "Onpeznenenue
. bubnmnoreka [JOK
70 (OKYCHOTO PACCTOSHUS U ONTUYECKOMN R
5 . " https://m.edso0.ru/ff0b4206
CWJIBI COOMPAOIIEH JIMH3BI
71 Ypok-koHpepeHmus "OnTudeckue bubnuotexa [JOK
JTUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmuoreka [JOK



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

https://m.edsoo.ru/ffOb4684

Ypoxk-koupepenuus "leexTs 3peHus.

73
Kak coxpanuts 3peHue”

Pasnoxxenue 6enoro ceera B CIEKT.

74 Omnsitel HetoToHa. CiokeHue bubmuorexa [JOK
CIIEKTpaJIbHBIX LIBETOB. [[ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Jlaboparopnas padota "OnbIThI 110
Pa3IoKEHUIO OENIOro CBETa B CIIEKTP U

75 BOCHPUATHUIO LIBETA IPEIMETOB MPH HX bubmmorexa [JOK

https://m.edsoo.ru/ff0cOe2a
HaOJIIOACHNH Yepe3 [BETOBEIC
¢bubTper"
Ypok-npaktukyM "BoaHOBBIE CBOMCTBA

76 CBeTa: JTUCIiepcusi, MHTEpPEpPeHIUSI U
mudpaxus’”

77 OmnsiTel Pesepdopaa u mianerapHas bubmuotexa [JOK
MOJeJIb aToMa https://m.edsoo.ru/ff0c12a8

78 [Tocrynatel bopa. Monens atoma bopa
Hcnyckanue u moroiieHne cBera

79 atomoM. KBaHTebl. JInneluaTeie bubmmorexa [TOK

https://m.edsoo.ru/ff0c144c
CHEKTPBI

80 Ypoxk-nipaktukym "Habmonenue bubmuorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PamnoakTHBHOCTE U €€ BHJIBI bubmorexa [TOK

https://m.edsoo.ru/ff0c1672

82 Crpoenune aToMHOTO sijipa. HykinoHHas bubmoreka [JOK



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672

MOJIENb https://m.edsoo.ru/ff0c18ac

83 PannoaktuBHBIE IpEBpaICHUS. bubnmoreka [JOK
N3otomnbr https://m.edsoo.ru/ffOclal4

84 Pemenue 3agau mo teme: bu6nuoreka [IOK
"PapnoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ffOclb4a

85 [Tepuon momypacmnana
Vpok-koH(pepeHus "PagnoakTUBHEIE

86 1/1321 ‘{eHI/I}(Ib BI; UpOJIe, MEIUIIIHE brbmmorexa LTOK

Y | PHPOAS, MEAIITE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHbie peakuu. 3aKOHbBI
87 COX paHeHEﬂ 3apsiIOBOTO U MacCOBOTO bubmorexa HOK
P P https://m.edsoo.ru/ff0c1c58
qucen
DHeprus cBA3M aTOMHBIX siziep. CBs3b bubnuoreka [JOK

88
MAaCChl U SHEPTUHU https://m.edsoo.ru/ff0cld7a

89 Pewenue 3anau no teme "SnepHbie
peakuun"

90 Peakuuu cuHTe3a u aeneHusd saep. bu6mmoteka [IOK
Ucrounuku sHeprun CosiHLIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koudepennus "AnepHas

91 sHepreTuka. JleicTBUsS paIuOaKTUBHBIX
M3JTy4YEHUH Ha )KUBbIE OPraHU3MbI"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DJIEKTPOMAarHUTHOE TOJIE. bubmuoreka [JOK

92
DJIEKTpOMAarHuTHbHIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBIICHUSA"

93 KonrtponbHas pabora no Teme



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

"DJIeKTPOMAarHUTHOE TOJIE.
DneKkTpoMarHuTHeIe BoJHBI. KBaHTOBBIE
siBJIeHUS"

[ToBTOpEeHME, 0000IIEHNE.

bu6nuoreka [IOK

94 JIab 0
| aDOPATOPHbIE PabOTRLTIO KyPEY https://m.edso0.ru/ff0c245a
BzaumoneiicTeue Tea
[ToBTOpenue, o6o0menue. Pemenue
95 ACYETHBIX M KaUYeCTBEHHBIX 3a/1a4 I10 bubmmorexa LOK
P " " 8 https.//m.eds00.ru/ff0c2572
teMe "TerioBbIe MPOIECChl
[ToBTrOopenue, o6o0menue. Pemenne
96 ACYETHBIX M KaUYeCTBEHHBIX 3a/1a4 I10 bubmorexa HOK
p a . https://m.edsoo.ru/ff0c2a22
teme "KIIJI TennoBeIX aBurareici'”
[ToBTrOopenue, o6o0menue. Pemenne
97 aCUETHBIX U KaYeCTBEHHBIX 3a1a4 10 bubmmorexa [IOK
P https://m.edsoo.ru/ff0c2b30
teMe "KIIJI[ anekTpoycraHOBOK"
[ToBTOpEeHue, 06061IEeHNE.
98 JlabopatopHsie paOOTEI IO KYpC bubmorexa HOK
" PATOPHbIC P " ypey https://m.edso0.ru/ff0c2¢52
CBeETOBELIE SIBJIEHHUS
IToBTropenue, o6o0mmenue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHEBI bubmorexa HOK
. https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
IToBTropenue, o6o0menue. Pabora ¢
100 TexctaMu 1o TeMe "Koiebanus u bubmorexa HOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
101 [ToBTOpenue, o600meHne. Pabora ¢ but6mmoreka [IOK

Texkctamu 1o TeMe "CBeTroBbie ABieHUA"

https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

[ToBTropenue, o6o0menue. Pabora ¢
102 TekctaMu 1o Teme "KBaHToBas u 1
sanepHas pusuka'

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOT'PAMME 102 3 21

YYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O ITPOLHECCA
OBS3ATEJIbHBIE YUEBHBIE MATEPUAJIBI 1J151 YHEHUKA

1.®usuka, 7 kinacc/lIlepoimkun A.B., OO0 «IPODA»; AO «M3natensctBo [IpocBemienuey;
2.®usuka 8 kmacc/Ilepreimkun A.B., OO0 «IPODA»; AO «M3natenscTBo [IpocBemenney;

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1.®unanosuu H.B. MeToanueckoe nocodue k yueouuky A.B.Ilepsimkuna- M.: Ipoda, 2017.

2. ®usnka. Metoandeckoe nocodue. 8 kimace (arop: H.B. ®unonosuu

3. ®uszuka. CamocToATeIbHBIC U KOHTPOJIbHBIE paboThl. 8 kiacc (aBTopel: A.E. Mapon, E.A. Mapon).
4. ®uzuka. lugaktuueckue Mmatepuainsl. 8 kiacc (aBropsl: A.E. Mapon, E.A. Mapon).

HU®PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. DnekTponHas hopma yueOHMKA; METOIMUECKas MOAAepKKa Ha éro&” emlamna.ru

2. Oel AC1a88 - ®usnka B onbiTax ¥ d3kcnepuMenTax (kanan YouTube) - [IKb:
biip8://Ne”Ne.you!;ube.cot/c/§el;acla88ru8/playn81;8

3. Poccuiickas snekrponnas mkosna -LKb: bitp8://re8b.eéu.ru/8ub'ecl;/28/ 8/




MATEPHUAJIbBHO-TEXHUYECKOE OBECIIEUEHUE OBPA3OBATEJIbHOI'O ITPOIIECCA YUEGHOE
OBOPYIOBAHUE

OBOPYJOBAHMUE J1J151 ITIPOBEJEHN S JABOPATOPHBIX, ITIPAKTUYECKMX PABOT, JEMOHCTPAILIMIA



