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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uMKe Ha YpPOBHE OCHOBHOTO O0IIero oOpa3oBaHUS COCTaBlieHA Ha OCHOBE
HOPMaTUBHO-TIPABOBBIX JOKYMEHTOB!

1. denepanbubiii 3akoH «O06 oOpazoBanuu B Poccuiickoit ®denepanum» ot 29 aexadbps 2012 roma Ne
273-D3 (c ”3BMEHEHHUSIMU U JTOTIOTHCHUSMU )

2. denepanbHBIA TOCYAaPCTBEHHBIM 00pA30BATENBHBIN CTaHIAPT OCHOBHOTO O0OIIEro oOpa3oBaHWS,
yTBepkAEHHBIN prukazoM MunoOpHayku P® ot 17.12.2010 Ne 1897 (c u3mMeHeHUsIMU)

3. @enepanpHas paboyas mporpamMmma OCHOBHOTO o0O1ero oopazopanust DU3NKA (6a30BbIif ypOBEHB)
(mms 7-9 kmaccoB oOpa3oBareibHBIX opraHuzanuii). HWHcTUTYT CcTparterun oOpa3zoBaHUs
(penepasibHOE TOCYIApCTBEHHOE OIOKETHOE HAydHOE yupekaeHue). Mocksa 20231

4. Ilocranomnenue ['1aBHOTO rocyAapCTBEHHOTO CaHUTapHOro Bpaua Poccuiickoit deaepannu ot
28.09.2020 Ne 28 CII 2.4.3648-20 «CaHuTapHO-3IUAEMUOJIOIMUECKHE TPEOOBAHMSI K OPraHU3aLUsIM
BOCHHUTAHMS U 00YUEHUs, OTJBIXA M O3/IOPOBJICHUS JETEH U MOJIOICIKI»

5. VYuebnsiit uian MbOY BMP «Maiickas cpeansist mkona umenu A K. [lankparoBa».

6. Pabouas nporpamma Bocriutanust MbOY BMP «Maiickas cpeansis mikona umenu A K. [Tankpatosa»,
yTBEepKIeHHAas mpuka3oM aupextopa ot 29.08.2023.

Conepkanue mporpamMmbl 10 (DU3UKE HANPaBICHO Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYaIOIIMXCS U OPraHU3alMI0 U3ydeHus: PU3MKHU Ha AesITeNbHOCTHON ocHOBe. B mporpamme
o (u3uKe yYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOro mpenmera B peanuzanuu tpedoBanuit @I'OC OO0 k
TUTAHAPYEMBIM JIMYHOCTHBIM U METAIPEJIMETHBIM pPe3yJibTaTaM OOYUCHHS, a TAK)KE MEKIPEIMETHBIC CBS3H
€CTECTBEHHO-HAYYHBIX YYCOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO O0IIETO 00pa30BaHUsI.

[IporpamMMma 1o ¢u3rke ycTaHABIMBAET paclpesesieHne yueOHoro Matepuana mo rojgaM odydenus (1o
KJlaccaMm), IpejiaraeT NPUMEPHYIO MOCIEeI0BATENbHOCTh U3yYEHHS] TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS
MIPEIMETHOTO COIEpKAHMSI U yU€Te BO3PACTHBIX OCOOEHHOCTEHN 00yJaromuxcs.

[Iporpamma o ¢usmke pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOANUYECKOMN MOMOIIM YYUTEIIO B CO3AaHUU
paboueiil mporpamMmsl 10 y4eOHOMY MTpeIMETY.

®du3uka ABIAETCS CUCTEMOOOPA3YIOIINM /ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, TOCKOIbKY
(u3nyecKre 3aKOHBI JIe)KAT B OCHOBE MTPOLIECCOB U ABJICHUH, U3y4aeMbIX XUMHUEN, OMOJIOrHel, acTpOHOMHUEN
1 pusnueckoi reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHO-HAYUHYIO KAPTUHY MUpa, IPE0CTaBIseT Haubosee
SICHbIE 00pa3Ibl MPUMEHEHUS HAyYHOTO METOIa TO3HAHMSI, TO €CTh CITOCO0a MOTyYeHHS JOCTOBEPHBIX 3HAHHH
0 MHUDE.

OpHa U3 IMaBHBIX 337ad (PU3NYECKOTr0 00pa3oBaHUS B CTPYKTYype OOLIero oOpa3oBaHHs COCTOMUT B
(OpMHPOBAHUM €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH M HHTEpECa K HayKe y 00y4aromuxcs.

N3ydenne ¢pusznku Ha 6a30BOM YpOBHE MpEIONaraeT OBIAJCHHUE CIEIYIOIIMMHA KOMIETEHTHOCTSIMH,
XapaKTEPU3YIOUIUMHU €CTECTBEHHO-HAYUHYIO TPAMOTHOCTb:

® Hay4HO OOBSICHSTH SIBIICHUS;

® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

® UHTEpNPETUPOBATH JAHHbIE U HCIOJH30BaTh HAy4YHBIE JOKA3aTEJIbCTBA JUIS IMOJYYECHHUS
BBIBOJIOB.

Lenn n3ydeHus (GU3MKKM HAa ypOBHE OCHOBHOTO 00IIero odpazoBaHus ompeneneHsl B Konnenmmun
npenoaaBaHus yueOHoro npeamera «dusuka» B 00pa3zoBaTebHBIX Opranu3amnusax Poccuiickoit deaepanun,
peayn3yIouMX OCHOBHBIE 0O0IIe00pa3oBaTeNbHbIe IPOrpaMMbl, YTBepkIEHHOW pemenuem Kosteruun
Munuctepctsa npocBenieHus: Poccuiickoit @eaepanun (mpotokod ot 3 aexadps 2019 r. Ne [1K-48H).

Hean n3yyenus pU3NKu:

e npuoOpeTeHre HHTepeca U CTPEMIICHHS 00YyJaloIIUXCsl K HAyYHOMY U3YUEHUIO TPUPOJIbI, Pa3BUTHE

WX UHTEJUIEKTYAJIBHBIX U TBOPYECKUX CITIOCOOHOCTEN;



pa3BUTHE NPEICTABICHUNA O HAYYHOM METO/E TMO3HAaHUS U (OPMHPOBAHUE HCCIIEAOBATEIHLCKOTO
OTHOIIECHHSI K OKPYKAIOLIUM SIBIICHUSM;

(bopMHpOBaHKE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa U3Y4YEeHUs OCHOB CTPOCHUS MaTepUH U
(byH1aMEeHTaIBHBIX 3aKOHOB (hU3HKY;

(dbopMHupoBaHKE TPENCTABICHUH O posd (pU3MKH AN pa3BUTHS APYIHX €CTECTBEHHBIX HAyK,
TEXHUKH U TEXHOJIOTHH;

pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymiell npodecCHOHAIBHOW AeATENIbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOJIrOTOBKA K JabHEHIIEMY 00Y4EHHUIO B TOM HalpaBJICHUN.

JlocTIKeHHe 3TUX IIeNiell mporpaMMbl MO (HU3MKE HAa ypOBHE OCHOBHOTO OOIIEro obOpa3oBaHus
o0ecreynBaeTcs pelIeHueM CIeIyIOIuX 3a4ay:

NpUOOpETeHUE 3HAaHUM O JUCKPETHOM CTPOCHHHU BEHIECTBA, O MEXAHHUYCCKUX, TEIUIOBBIX,
AJIEKTPUUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSX;

NpUOOpPETEHUE YMEHUH OMNKMCHIBATH W OOBACHATh (U3UYCCKHE SBJICHUS C HCIIOJIb30BAaHUCM
MOJYYEHHBIX 3HAHUI;

OCBOCHHE METOJIOB PEIICHUs MPOCTCHUIIMX PAcUETHBIX 3a/a4 C HMCIOJIb30BaHUEM (DH3HUECKUX
MoOJIeJIeH, TBOPYECKHUX M MMPAKTHKO-OPHEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIIOAATh IIPUPOIHBIC SIBJICHUS M BBIITOJIHATH OIBITHI, JA0OpAaTOPHBIC PA0OTHI U
AKCIIEPUMEHTAIBHBIC UCCIICAOBAHMS C UCIIOIb30BAHUEM U3MEPHUTEIBHBIX TIPHOOPOB;

OCBOCHHE TPUEMOB paboThI ¢ HHpOpMaIUeH GU3HUECKOTo CoepKaHusl, BKIItoYast HHOOPMAIHIO O
COBPEMEHHBIX JIOCTHKCHUAX (DU3HMKH, aHATIN3 M KPUTHUYECKOE OLICHUBAHUE HHPOPMAIINH;
3HAKOMCTBO CO cdepamu Npo(ecCHOHANBHON NeATEIBHOCTH, CBSI3aHHBIMU C (U3UKOH, H
COBPEMEHHBIMU TEXHOJIOTHSMHU, OCHOBAHHBIMHU Ha JOCTIKEHHUSIX (PHU3UUCCKON HAYKH.

Ha u3yuenue gusuku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHUs OTBOAUTCS 238
qacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZeI0), B 8 kiracce — 68 gacos (2 yaca B Hezelnmo), B 9 kiacce — 102

gaca

(3 yaca B HEJIEINIO).

[Ipeyiaraemelii B mporpamMme 1o (HU3UMKe IepedyeHb JadopaTOpHBIX pabOT M ONBITOB HOCHUT
pEKOMEH1aTeNbHBIN XapaKTep, YUUTEINb A€TIaeT BbIOOP MPOBEACHUS JIa0OPAaTOPHBIX pabOT U OIBITOB € YUETOM
MHIUBUAYAJIBHBIX OCOOCHHOCTEH 00ydYarolMXCsl, CIUCKA SKCIEPUMEHTANBHBIX 3aJaHUN, MpeylaraéMbIX B
paMKax OCHOBHOI'O IOCY/apCTBEHHOTO IK3aMeHa 1o (pu3uke.



COJAEPKAHUE OBYYEHUA

7 KIIACC

Pazjnen 1. ®u3uka u eé poJib B NO3HAHNM OKPY:KAIOIIEro MUpa.

®uznka — Hayka o npupoje. SABineHus npuponabl. GU3NUECKUE SBJICHHS: MEXAHUUYECKHE, TEIUIOBbIE,
3JEKTPUYECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Odusndeckue BenwuuHbL. M3mepenue (usmdecknx BenuunH. Pusmueckue npubdbopsl. [lorpemHocTs
n3MepeHnil. MexayHapoiHast CUCTEMA €IUHULL.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAayKH H3YYalOT NPUPOAY. EcTecTBeHHO-HayuHBIM METO.
MO3HAHUS: HAO0IeHUE, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBH)KEHUE THIIOTE3, IKCIIEPUMEHT IO MPOBEPKE
TUNoTe3, 00BsICHEHNE HA0II01aeMOr0 siBieHus. Onucanne GU3nIecKuX SBICHUH ¢ MTOMOIIBI0 MOJICIICH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIC, DJIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIC SIBIICHUSI.

2. ®usmnueckue MpuOOPHI U MPoLeypa MPSMbIX U3MEPEHUI aHATIOTOBBIM U IIU(PPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onsimol.

OrnpezenieHre EHbI ACICHUS KAl HK3MEPUTEIHLHOTO proopa.

H3mepenne paccTosTHUMN.

N3mepenune o0bEMa )KUIAKOCTH M TBEPIOTO Tea.

Ormpezenenue pa3MepoB MajbIX TEJ.

N3mepenne Temneparypsl Mpy MOMOIIU KUIKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPHI.
[IpoBenenue uccienoBaHusi MO MPOBEPKE TUIIOTE3bl: JAIbHOCTh MOJETA IIApUKA, MYLIEHHOIO
TOPU30HTANILHO, TEM O0JIbIIIe, YeM OO0JbIlIe BBICOTA ITYCKa.

Paznen 2. [lepBoHayanbHble CBeeHNs 0 CTPOCHUM BellecTBA.

CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, TOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE
BEILIECTBA.

JIBrkenue uactul BemniecTBa. CBs3b CKOPOCTH JBMIKEHHSI YacTHI[ ¢ Temreparypoi. bpoyHoBckoe
newkenue, nuddysus. BzanmoencTBre yacTUIl BEECTBA: MPUTHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPIBIX (KPUCTATUIMUECKUX) TEI.
B3anMocBs3b MeXy CBOMCTBaMU BELIECTB B PAa3HBIX arperaTHBIX COCTOSIHUSAX U UX aTOMHO-MOJIEKYJISIPHBIM
ctpoeHreM. OcOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Jlemoncmpavyuu.

1. HabGmoneHne 6poyHOBCKOTO JBHKEHUS.

2. HabGmrogenue nuddysuu.

3. HabGmronenue siBneHu, 0ObSICHAIOMUXCS MPUTSIKEHUEM WM OTTAIKUBAaHUEM YacTHUIl BEUIECTBA.

Jlabopamopuvie pabomsl u onsimol.

1. Omnenka nuamerpa aToMa METOJIOM PSJIOB (C HCTOJIb30BaHHEM (hoTorpadmii).

2. OmbIThI IO HAOTIOACHUIO TEIIJIOBOTO PACHIUPEHUS Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO JEHUCTBHS CUIT MOJIEKYISIPHOTO MPUTSIKEHUS.

Pasznen 3. /IBu:kenune u B3auMojieiicTBue TeJl.

Mexanunueckoe apmxeHue. PaBHomepHoe u HepaBHOMepHOE ABMKeHHEe. CKopocTh. CpemHsisi CKOPOCTh
MIPU HEPABHOMEPHOM JBUKEHUU. Pacu€T myTH U BpeMEeHH JIBU>KEHHUSL.

SBnenue wHepuuu. 3aKOH MHEpUMH. B3aumojnelcTBHe Tell Kak NpPUYMHA U3MEHEHHUS CKOPOCTU
JBIDKEHUS Tell. Macca kak Mepa nHepTHOCTH Tena. [ImoTHocTh BemecTBa. CBS3b TNIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €IMHUIIC 00BhEMA BEIIECTRA.

Cuia kak xapakTepucThka B3auMojeicTBus Ten. Cuna ynpyroctu u 3akoH ['yka. 3mepenue cumbl ¢
MOMOIIIbIO TUHAMOMETpA. SIBlIEHHE TATOTEeHUs W cuia TsbkecTH. Cuila TSKeCTH Ha JPYrux IaHerax. Bec
tena. HeBecomocth. CiioxeHHe Cuil, HalpaBJICHHBIX MO OJHOW mpsiMoil. PaBHoaeicTByromas cui. Cuita
TpeHus. TpeHue CKOIbXEHHS U TPEHUE MTOKOs. TpeHne B IpUpOIe U TEXHUKE.

ok wnE



Hemoncmpayuu.

o U AW P

HalimoieHre MEXaHU4IeCKOTo JIBHKCHHS Tela.

H3mepeHne CKOpoCTH MPSIMOJIMHEHHOTO JIBUYKCHHS.
HaGnronenue siBleHUs] HHEPLIUH.

HalmoieHre n3MeHeHns1 CKOPOCTH NPH B3aUMOICHCTBUH TEJL.
CpaBHeHHE Macc 110 B3aUMOJICHCTBHIO TEL.

CrosxeHHe CHJI, HAIPaBICHHBIX M0 OJTHOM MPSIMOM.

JIaﬁopamoprle padomout u onvimol.

1.

w

OnpeeneHre CKOPOCTH PABHOMEPHOTO JBHKCHHMS (IIIApUKA B )KHJIKOCTH, MOJICITH JICKTPHUCCKOTO
aBTOMOOWJIS U TaK Jajee).

Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHUS OpycKa WM IIapuKa M0 HAKIIOHHOW TIOCKOCTH.
OnpeneneHre IIOTHOCTH TBEPIOTO TeTa.

OnBITHI, IEMOHCTPUPYIOIIUE 3aBUCHMOCTh PAcTsHKEHUS (e opMaliiu ) MPYKUHBI OT MPUIIOKCHHON
CHJIBI.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPCHHSI CKOJILKCHHSI OT Beca TeJia U XapakTepa
COIPUKACAIOIINXCS TIOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJI, JKUAKOCTEN U ra3oB.
Hasnenue. CriocoObl yMEHbBIIICHUS W yBeMYCHUs JaBieHus. JlaBneHue ra3a. 3aBUCUMOCTh JaBJICHHUS

raza or o0béma, Temmneparypsl. [lepenaya naBieHus TBEPABIMU TEJIaMM, JKMIKOCTAMU U razaMu. 3aKOH
[Tackans. IIlneBMaTnueckue MamMHblL. 3aBUCHMOCTD JIaBJIE€HUS KMJIKOCTH OT IiTyOuHBL. ['mapocraTuueckuii

napanokc. Coobmatonuecs cocynsl. ['uapaBinueckre MeXaHU3MBbl.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHMS BO3AYIIHON OOOIOUYKH
3emin. OnbiT Toppuuernu. M3mepenue atMocgepHoro gaBieHnus. 3aBUCHMOCTb aTMOC(EPHOTO TaBICHUS OT
BBICOTHI HaJl ypoBHEM MOpsi. [IprOoph! 1i1st u3MepeHust aTMOC(EpHOTO JTaBICHUS.

JleiicTBHE )KHIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJo. BrITankuBaromas (apXxuMe0Ba) cuia. 3aKkoH
Apxumena. [InaBanue ten. BoznyxornnaBanue.

Jemoncmpayuu.

NGO wWdE

3aBUCUMOCTb JaBJIEHUS T'a3a OT TEMIIEPATYPh.

[lepenaua naBneHUs KUIKOCTHIO U Ta30M.

Coobmatommuecs: Cocypl.

I'mppaBnnueckuii npecc.

[IposiBnenue aecTBus aTMOChEpHOTO JTABJICHHUS.

3aBUCHUMOCTH BBITAIKMBAIOIIECH CHITBI OT 00bEMa MOTPYKEHHOM YACTH Tella U MIOTHOCTH KUKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOW KUIKOCTH.

VYcnoBue 1uiaBaHus TeN: IUIABAHUE WA IOTPYKEHHE TEJl B 3aBUCUMOCTH OT COOTHOILECHHMS
TIOTHOCTEH TeNa M KUIKOCTH.

Jlabopamopmuvie padbomul u onvimol.

1.
2.
3.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOjIe 0T 00bEMa NOrpyKEHHON B )KUAKOCTh YACTH Tela.
OrnpeneneHne BBITAIKABAKOLIEN CHIIBI, IEHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B )KUJIKOCTb.
[TpoBepka HE3aBUCUMOCTH BBITATKUBAIOIIECH CHJIbI, ICHCTBYIONMIEH HA TEJIO B KUIKOCTH, OT MACChI
Tena.

OnpITHI, IEMOHCTPUPYIOLIME 3aBHCHUMOCTb BBITAJIKMBAIOIIEH CHJIBI, JEHCTBYIOIIEH Ha TEIO B
KHUJKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIKOCTh YACTH TeNa U OT MIOTHOCTU KUAKOCTH.
KoHcTpynpoBanne apeoMerpa WM KOHCTPYMPOBAHME JIOAKM M ONpeneleHue  e€
IPy30II0AbEMHOCTH.

Pa3nea 5. PaGora m MOIIHOCTD. JHEPrus.
Mexanunyeckas padora. MOIIHOCTb.



[IpocTeie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBmio paBHOBecHsI pblyara.
[IpuMeHneHne mnpaBuiia paBHOBECHS pblyara K OJOKy. «3omotoe mpaBuio» mexaHuku. KIIJ[ mpocthix
MexaHu3MoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckas sHeprusi. Kunernueckass W moreHuuanbHas sHeprus. IIpeBpailieHne ogHOTO BHAA
MEXaHUYECKOH HEepPIruu B APYroil. 3aKoH COXpaHEHUS JHEPTHH B MEXaHHKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Ompenenenue pabOThl CUJIBI TPEHUS MPH PABHOMEPHOM JBMKEHHH Teja MO0 TOPU30HTaJIbHOU

MTOBEPXHOCTH.

2. HccrnenoBanue ycrnoBHid paBHOBECHS pblyara.

N3mepenne KII/[ HakIIOHHOM IIOCKOCTH.

w

4. W3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPruu.
8 KUIIACC

Pa3neu 6. TenJioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYIISIPHO--KUHETUUECKOW TEOPUHU CTPOEHHUs BenlecTBa. Macca u pa3mepsl
aTOMOB U MOJIEKY. ONbIThL, HOATBEPAKAAOLINE OCHOBHBIE MTOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKOIN TEOPHH.

Mogenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOTO COCTOSHUH BemecTBa. Kpucrammyeckrne u aMmophHbIe
tena. OOBSICHEHHE CBOWCTB Ta30B, KMIKOCTEH M TBEPABIX TEJ HAa OCHOBE IOJIOKEHUH MOJIEKYIISPHO-
-KWUHETUYECKOU Teopur. CMauMBaHUE U KaWUISIPHBIE ABJICHUS. TeIIoBoe pacliupeHue 1 CokaTHe.

Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUJIOBOTO JBMYKEHUS YacTULl. BHyTpeHHss
sHeprusi. CrnocoObl M3MEHEHUsT BHYTPEHHEH SHEpruu: TeIulonepenaya MU coBeplieHHe padoThl. Bujel
TEeIUIoNEepe1aun: TEIJIONPOBOJHOCTh, KOHBEKLIUS, U3IyUEHHE.

KonnyecTBo TerioTel. YenbHas TEMIOEMKOCTh BellecTBa. TenaooOMeH M TElIOBOE paBHOBECHE.
VYpaBHeHue TeroBoro 6ananca. [lnaBiaenne n oTBepeBaHNEe KPUCTAIUIMYECKUX BEIIECTB. Y IebHas TEIUIOTa
rmnaBneHus. [TapooOpa3zoBanue u konnencanus. Mcnapenue. Kunenue. Y aenbHast Temiora napoodpa3oBaHus.
3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT aTMOC(HEPHOTO AABJICHUS.

Bnaxxnocts Bo3ayxa.

DHeprus TOIIMBa. Y IeiIbHas TEIJI0TA CTOPAHUS.

[Mpunnunsr padotsl TeroBeix Asurarenel KIIJ[ temmoBoro nsurarens. TemsoBble ABUTAaTenu M
3alIUTa OKPYKaIOIIEH Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILCHUS SHEPTUHU B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

HalGmronenre 6poyHOBCKOTO JBHYKEHUS.
Ha6mronenue quddysun.
HaGmtoienue sSBiIeHU CMAaYMBaHUSI U KAMMJUTSIPHBIX SBJICHHA.
HabmntoneHue TerioBoro pacumpeHust Tel.
W3meHneHue gaBieHus ra3a npu M3MEeHEHUH 00bEMa U HarpeBaHUH WM OXJIAXKICHHUH.
[IpaBuiia u3MepeHus TeMIeparypsbl.
Buasl Terionepenaun.
OxJnax7eHre Ipu COBEPLICHUN PaOOTHI.
HarpeBanue npu coBepiieHHH padOThl BHEUITHUMH CHUJIAMH.
. CpaBHeHUE TEMIOEMKOCTEN PA3INYHBIX BEIIECTB.
. HaGmronenue kurnenus.
. Habmrotenue mocTostHCTBa TeMIIEpaTyphl MPH TUIaBICHUH.
. Mozenu TemioBbIX IBUTATEIIEH.

CoNoOR~WdDE
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Jlabopamopuusie pabomot u onvimel.



OmnbIThl IO OOHAPYXKEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSKEHUS.

OnpITHI IO BEIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOW COJIM WM caxapa.

OnbITH IO HAOTIOICHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, )KUIKOCTEH 1 TBEPIBIX TEI.
OmnpeneneHue 1aBieHNUs BO31yXa B Oa/UIOHE HINPHLIA.

OmnbITHI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTD JIaBJICHUS BO3[yXa OT €ro o0bEMa U HarpeBaHUs WU
OXJIaKICHUS.

6. IIpoBepka rumore3bl JTUHEWHONW 3aBHCUMOCTHU JJIMHBI CTOJIOMKA KUIKOCTH B TEPMOMETPHUYECKON

AN -

TpyOKe OT TEMIEPaTyphI.

7. HaOmioneHue M3MeHEHUs BHYTPEHHEW >HEpPruu Tena B pe3yibpTaTe Teljonepenadyd U padoThl
BHEIIIHUX CHUIL

8. MHccrnenoBanue sBICHHS TEINIOOOMEHA MPU CMEIIMBAHUY XOJIOHOW U TOpSYEH BOIBI.

9. OmpeneneHre KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOH NpU TEIMJIOOOMEHE C HarpeTbiM
METAJUIMYECKUM LIMJINHAPOM.

10. Onpenenenue yaenbHON TEIIIOEMKOCTH BEIIECTBA.

11. ViccnenoBanue npoiiecca HCHapeHHUs..

12. Onpenenenre OTHOCUTENHEHOM BIKHOCTH BO3TyXa.

13. Onpenenenue yaenpHON TEIIOTHI IUIABJICHUS JIbJA.

Paznen 7. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS.

Onektpuzaius Tei. JBa poaa simeKTpUuecKHX 3apsioB. B3zauMopeicTBre 3apspKEHHBIX Tel. 3aKOH
Kynona (3aBUCUMOCTb CHJIBI B3aUMOJEHCTBYS 3apSKEHHBIX TEJl OT BEIMYMHBI 3aPsII0B U PACCTOSIHUSI MEKIY
TeJIaMu).

Onexkrtpuueckoe mone. Hanpsk€HHOCTh  anekTpuueckoro mnois. [IpuHIMO — cynmeprno3unuu
ANEKTPUYECKUX I0JIEH (Ha KAaUeCTBEHHOM YPOBHE).

Hocurenu »snexkTpuyeckux 3apsaoB. OJIEMEHTapHbIM 3iekTpuueckui 3apsan. CrpoeHue aroma.
IIpoBOAHMKY M TUAIEKTPUKH. 3AKOH COXPAHEHMSI AIIEKTPUUYECKOTO 3apsia.

DNEKTPUUECKUN TOK. Y CIIOBHS CYIIECTBOBAHMS dJIEKTPUUECKOT0 TOKA. FICTOUHMKH IOCTOSTHHOTO TOKA.
JleicTBUSI ANIEKTPUUECKOIO TOKA (TEIIOBOE, XUMUYECKOE, MAarHUTHOE). DNEKTPUUECKUN TOK B )KUJIKOCTSIX U
razax.

Onexrpuueckas nenb. Cuna Toka. ODJeKTpUuecKkoe HanpspkeHue. CONpOTHBIEHHE IPOBOJHHUKA.
VYaenpHOE CONPOTUBIIEHHUE BelecTBa. 3akoH Oma s ywyactka nenu. [locienoBarenbHoe U napajuiebHOE
COEIMHEHHE ITPOBOJHUKOB.

PaGora m MoOIIHOCTH 3J€KTpUUECKOro Toka. 3akoH Jlxoyns—JleHua. DnexkTpuueckue LENu U
NOTpeOUTENH IEKTPUIECKOM s3Heprun B ObITY. KOopoTKoe 3aMbikaHMe.

ITocTosiHHBIE MarHUTHI. B3auMoielicTBHE MOCTOSIHHBIX MarHUTOB. MaruuTHoe nojie. MarHuTHoe mnose
3emMyM W €ro 3HaueHue ais ku3Hu Ha 3emie. OnbIT Dpcrena. MarHUTHOE MoJie 3IEKTPUYECKOTo TOKa.
[IpumeHeHue »>1EKTPOMArHUTOB B TeXHHKe. JleficTBME MarHMTHOrO TMOJsl Ha MPOBOJHUK C TOKOM.
DneKTpoABUTaTeIb IOCTOSHHOIO TOKa. Mcronb3oBanue 37€KTpoABUraTeNel B TEXHUYECKUX YCTPOMCTBAX U
Ha TPaHCIOpTE.

OnbiTel @apajned. SBieHue 37eKTpoMarHuTHOM HMHAYKUWU. [IpaBuno JleHma. DnekTporeneparop.
Crioco0ObI TOTydeHHSI ATIEKTPUIESCKON SHEPTHH. DIEKTPOCTAHIIMN Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

OnexTpu3anus Tel.

JIBa posia 2JIeKTPUYECKUX 3apsAI0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEll.
Y CTpoHCTBO U IEHCTBHE AIEKTPOCKONA.

OnexTpocTaTHuecKas HHAYKIHS.

3aKOH COXpaHEHMS JIEKTPUUECKUX 3apsII0B.

IIpoBOIHUKY U JUDIEKTPUKH.

MogenupoBaHie CUIIOBBIX JIMHUH 3JIEKTPUYECKOTO TOJISL.

VIcTOYHHMKM OCTOSIHHOTO TOKA.

NN PE



9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

JlelicTBUSA SIIEKTPUIECKOTO TOKA.

DJIEKTPUUYECKUHN TOK B )KHIKOCTH.

I"a30BbIii pazps.

H3MepeHne cuibl TOKa aMIIEPMETPOM.

N3MepeHne 3J1eKTpUYECKOro Halps>KeHUST BOJIbTMETPOM.

PeocraT u marazuH cOnpoOTHBIICHUMN.

BzaumojeiicTBre ITOCTOSHHBIX MAarHUTOB.

MoaenupoBaHre HEBO3MOKHOCTH Pa3JICJICHHS TOJIFOCOB MArHUTA.
MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OnbIT Opcrena.

MarnuTHO€e noje Toka. DJIeKTPOMAarHur.

JlelicTBME MarHUTHOTO ITOJISI HA MTPOBOJHUK C TOKOM.
DJIEKTPOABUTATENb TOCTOSHHOTO TOKA.

HccnenoBanue siBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

OnsiTel @apajes.

3aBUCHMOCTD HaIIPaBJICHUS MHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3SHUKHOBEHHS.
DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuuvie pabomot u onvimel.

ok wnE

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

18.
19.
20.
21.

OmnbITH IO HAOTIOACHUIO STICKTPU3AIUH TEJ MHAYKIIUEH U TIPU CONPUKOCHOBEHHH.

HccnenoBanue necTBUS AIEKTPUUECKOTO T0JI HAa IIPOBOIHUKY U TUDJIEKTPUKH.

C6opka 1 mpoBepka pabOoThl MEKTPUUECKON LEMH MOCTOSHHOTO TOKa.

W3mepenue U peryJinpoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HaPsKCHUS.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIAYHIETO YE€PE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA
U HaIIpsDKEHUS Ha PE3UCTOPE.

OneIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb IEKTPUYECKOTO CONPOTUBIIEHUS MPOBOJHUKA OT €0
JUIVHBI, TUIOIIAU TIOTIEPEYHOT0 CEYEHHS U MaTepHaa.

[IpoBepka mnpaBWiia CIIOKEHUS HANPSIKEHWW MPHU  TOCIEAOBATEIBHOM COCIMHEHHHM JBYX
PE3UCTOPOB.

IIpoBepka nmpaBuia 1is CUJIbI TOKA IIPU NAPAIICIIBHOM COEAMHEHUU PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUYECKOTO TOKA, UIYLIETO YEPE3 PE3UCTOP.

OmnpeneneHne MOIMIHOCTH JIEKTPUUECKOTO TOKA, BBIAEIAEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYILETO Yepe3 JaMIIOUKy, OT HAIPsKEHHS Ha HEH.
Onpenenenne KII/] narpeBatens.

HccenenoBanne MarHUTHOTO B3aUMOJIECHCTBHSI IOCTOSTHHBIX MArHUTOB.

N3ydyeHre MarHUTHOTO TOJISt TOCTOSIHHBIX MAarHUTOB MPU UX 00BEAMHEHNUHU U Pa3/IeICHHUH.
HccnenoBanue necTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OneIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJIEHCTBUS KaTyIIKH ¢ TOKOM M MarHuTa OT
CWJIBI TOKA M HaIlpaBJIEHUS TOKA B KATYIIKE.

N3yueHne neicTBUsS MATHATHOTO TOJISI HA IPOBOJAHUK C TOKOM.

KoHnctpyupoBanue u u3ydeHue padoThl SJIEKTPOABUraTEsl.

N3mepenue KIIJI anexTpoaBUrarenbHoOl yCTaHOBKH.

OnBITEl O MCCIEIOBAHUIO SBJICHUS 3JIEKTPOMArHUTHONW WHAYKIHMH: HCCIEAOBAHUE W3MEHEHUU
3HAYEHMS M HANPABIICHNUS] MHAYKIIMOHHOTO TOKA.

9 KJIACC



Pazgen 8. Mexanu4eckue siBJICHHUS.

Mexannyeckoe naBuwxeHue. MarepuanbHas Touka. Cucrema otrcyéta. OTHOCHTENBHOCTH
MEXaHUYECKOro JBHKEHMUSA. PaBHOMEpHOE INpsMOiIuHENHOe ABukeHue. HepaBHOMepHOE IPSAMOIIMHENHOE
nBukeHue. CpeHsisi © MTHOBEHHAsl CKOPOCTh TeJla P HEPABHOMEPHOM JIBH)KEHHUU.

Yckopenue. PaBHoyckopeHHOE NpsMoInHeiHOe nBmkeHne. CBoOoHOE manenue. OnbIThl ["anues.

PaBHOMepHOE nBMXeHHEe Mo okpykHocTH. Ilepuon m wacrora oOpamienus. JIuneiiHas u yrioas
ckopocTH. LleHTpocTpeMUTENIBHOE YCKOPEHNE.

IIepsb1it 3akoH HeroToHa. Bropoii 3akoH Hetorona. Tpetuit 3akoH Herotona. IIpunuun cyneprno3unyuun
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHMsI: cuia TPEHUS CKOJIBKEHHS, CHUJIa TPEHUS IOKOs, JpYTHe
BU/IbI TPEHHUSL.

Cuna TsKECTH U 3aKOH BCEMUPHOTO TIATOTEHMSI. Y CKOpEHHE CBOOOIHOrO MaieHus. [{BUKEHHE IIJIaHET
Bokpyr CoinHua. [lepBas kocmudeckas ckopocTs. HeBecomMocTs U neperpysku.

PaBHOBecue MmarepuanbHON Touku. AOcomoTHO TBEpAoe Teno. PaBHOBecue TBEPAOro Tenma ¢
3aKpEIUIEHHON OChIO BpaleHuss. MOMeHT cuiibl. LIeHTp TshKecTH.

WNmnynece tena. U3meHenne ummynbea. MMmynbe cuiibl. 3aKOH COXpaHEHUs MMIYlbca. PeakTuBHOE
I BUKCHHUE.

Mexanunueckasi pabota U MouHocTh. Pabora cun Tskectu, ynpyroctu, TpeHus. CBs3b 3HEPruu U
pabotel. [loTeHnmanbHas YHEPTUsl Teja, MOJHATOTO HaJ MOBEPXHOCTHIO 3eMid. [loTeHIManbHas SHEPrus
ckaroil npyxusHsl. Kunernueckas sHeprus. Teopema O KHHETHYECKOM 3HEPruM. 3aKOH COXPaHEHHUS
MEXaHUYECKON SHEPIUH.

Hemoncmpayuu.

1. HaOnropeHne MEXaHMYECKOTO JBMKEHHS TEJIa OTHOCUTEIHFHO PAa3HBIX TeJl OTCUETA.

2. CpaBHeHHE IyTEH W TPACKTOPHUI JBMKEHUS OJHOTO M TOTO K€ TeJla OTHOCHTEIBHO Pa3HBIX Tell

OTCU€Ta.

3. H3mepeHne cKOpOCTH U YCKOPEHUS MPSMOIMHEHHOTO ABHKEHHUSL.

4. UccnenoBaHue MpU3HAKOB paBHOYCKOPEHHOIO JBUKEHMS.

5. HaOnronenue qBuxeHHs Teja 1o OKPY>KHOCTH.

6. HaOmioneHune MexaHHMYECKUX SBICHHH, MPOMCXOIAIUX B cucteMe orcuéra «Tenexka» mpu eé

PaBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTENIbHO KaOMHETa (PU3UKH.
7. 3aBUCHUMOCTH YCKOPEHHsI TeJla OT MacChl TeJa U JICUCTBYIOIIEH Ha HETO CHIIBI.
8. HabmoneHue paBeHCTBA CHII TIPU B3aUMOJICHCTBUU TEJ.
9. H3meHeHue Beca Tena MPU YCKOPEHHOM JBM)KEHUH.
10. ITepenaya uMmysbca Mpu B3aMMOAEHCTBUH TeJl.
11. IIpeoGpa3oBanHust SHEPTUU IPU B3aUMOJCHCTBUU TEN.
12. CoxpaHeHue UMITyIbCa TTPH HEYIIPYTOM B3aHMMO/ICHCTBHUH.
13. CoxpaHenue UMITyabca MpH aOCOIIOTHO YIIPYTrOM B3aUMOJICHCTBUU.
14. HaGnroneHue peakTHBHOT'O IBUKEHUS.
15. CoxpaHeHre MEXaHUYECKOM SHEPTruu Mpu CBOOOAHOM Ma/IeHUN.
16. CoxpaHeHne MEXaHMYECKON YHEPTUH MPH JBMKEHUH TEJa 0] ICHCTBUEM TPY>KUHBI.
Jlabopamopmuvie padbomul u onvimol.
1. KoHcTpyupoBaHMe TpakTa JJIsi pa3roHa U JaJbHEHIIEro paBHOMEPHOIO JBHMKEHUS IIApUKA U
TEJIEKKH.

2. OmpeneneHne CpelHEH CKOPOCTH CKOJIBXEHHs OpycKa WIJIM JTBM)KCHUS IIApHKa MO HAKIOHHOW
IIJIOCKOCTH.

3. OmpeneneHne yCKOpeHHUs Tella IPU paBHOYCKOPEHHOM JBM)KEHUH 110 HAKIIOHHOM TJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HayaJlbHOH
CKOPOCTH.



5. TlpoBepka THIOTE3bI: €CIU TPH PABHOYCKOPEHHOM JBW)KECHHH 0O€3 HAYalbHOH CKOPOCTH MYTH
OTHOCSITCS KakK Psiji HeUETHBIX YKCEI, TO COOTBETCTBYIOIIUE IPOMEXYTKH BPEMEHH OJTHHAKOBBI.
I/ICCHCHOBaHHe 3aBUCUMOCTH CUJIbI TPCHHUA CKOJIBXKCHUSA OT CUJIbI HOPMAJIBHOT'O JABJICHUS.
Onpenenenne KOdPPUITUEHTA TPSHHUS CKOIBKCHHUS.

OmnpeneneHne KECTKOCTH MPYKUHBI.

Omnpenenenre pabOThl CHJIbI TPEHHUS MPU PABHOMEPHOM JIBMDKCHHH TeJia MO TOPU30HTAILHON

©CoeN®

IIOBEPXHOCTH.
10. Onpenenenne paboOTHI CHIIBI YIPYTOCTH MPH NOAbEME TPy3a C UCIOJIb30BAaHHUEM HETIOIBUKHOTO U
MOJIBUKHOTO OJIOKOB.
11. 3y4enue 3akOoHa COXpaHECHUSI SHEPTHH.
Pa3nesn 9. Mexanndeckne Koj1e0aHHUS M BOJIHBI.
Konebarensnoe nemxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWM: MEPHOA, 4acTOTa, aMIUIUTY/A.
MaremaTrueckuil U Ipy>KUHHBINA MasTHUKU. [IpeBpalienne sHepruu npu KosiedaTenbHOM JIBUKECHUU.
3aryxaromue kojeOaHus. BoiHyxeHHble koneOanus. Pezonanc. Mexanudeckue BosHbl. CBOMCTBa
MeXaHUUYeCKUX BOJIH. [IpononbHble U nonepeyHble BOJIHBL. J[JIMHA BOIHBI U CKOPOCTh €€ PaclpoCTpaHEHHUS.
Mexannyeckre BOJIHBI B TBEPIOM TeJIe, CEHCMUYECKHUE BOJIHBI.
3ByK. I'poMKoOCTB 3ByKa 1 BbicoTa ToHa. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.
Hemoncmpayuu.
Habnronenune xoneGaHuii TeJI MO/ IEHCTBHEM CHIIBI TSHKECTH U CHITBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.
HabmntoaeHune BbIHYKA€HHBIX KoJeOaHUI U pe30HaHca.
Pacnipoctpanenue npoJoibHbIX U ONEPEUHBIX BOJIH (Ha MOJEIN).
HabnroneHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKyCTHUYECKUI PE30HAHC.
ﬂaﬁopamopnbte padomout u onvimol.
OmnpeneneHne 4acTOTHI U EPHOAA KoeOaHUH MaTeMaTHYeCKOro MasiTHUKA.

ok wnE

Onpenenenre 4acToThl U Mepuo/ia KouedaHuil MpyKUHHOTO MasgTHHKA.

HccnenoBanue 3aBUCMMOCTH NIEpHOAa KoJeOaHN MOJBEIIEHHOIO K HUTHU Ipy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJeOaHUH MPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a.
ITpoBepka HE3aBUCUMOCTH MEpHO/Ia KoJIeOaHuil rpy3a, MOABEIIEHHOr0 K HUTH, OT Macchl rpysa.
OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb Nepro/ia KojaeOaHni Mpy>KUHHOTO MasiTHUKA OT MacChl

ok wbdE

rpy3a 1 )KECTKOCTH NMPY>KUHBI.

7. W3MmepeHune ycKOpeHUs: CBOOOAHOTO MaJIeHHUS.

Pa3nesa 10. D1eKTpOMAarHuTHOE MOJI€ M JICKTPOMATHUTHbBIC BOJIHBI.

DNeKTpOMarHuTHOE MoJie. DJIEKTPOMarHuTHbIE BOJIHBI. CBOMCTBA 3JIeKTpOMAarHUTHBIX BosH. [llkama
AJIEKTPOMAarHUTHBIX BOJIH. Vcronbp30BaHNe 371€KTPOMAarHUTHBIX BOJIH U1l COTOBOM CBSI3U.

OnexTpoMarHuTHas npupoja ceera. CKkopocTh cBeTa. BosiHOBBIE cBOMCTBA CBETA.

Jemoncmpayuu.

1. CaoiicTBa 31EKTPOMArHUTHBIX BOJIH.

2. BomnHOBBIE CBOKCTBaA CBETa.

Jlabopamopmuvie padbomul u onvimol.

1. H3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOILBIO MOOMIIBHOTO TeseoHa.

Pa3nea 11. CBeToBbIe sIBJICHUS.

JlyueBass monens cBera. Mcrounumku cera. [IpsMOnIMHENHOE pACIPOCTPAHEHHE CBETA. 3aTMEHHS
Connua u Jlynsl. Otpaxenue cera. [lnockoe 3epkaiio. 3akoH OTpaKE€HUs CBETA.

IIpenomsienne cBera. 3akOH IpesloOMIIEHHs cBeTa. [lolHOe BHYTpEHHEE OTpaK€HUE CBETA.
Hcnonb30BaHre MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJAX.

Jlunza. Xox mydeit B mnaze. OnTudeckas cucteMa (oroanmnapara, MUKPOCKOIIa U TeJeckona. | a3 kak
ONTUYECKas cucTeMa. bIn30pyKocTh U JalbHO30PKOCTb.



Paznosxenue 6emnoro ceera B ciekTp. OnbiTel HptoToHA. CliOXKEHNEe CIIEKTPAbHBIX IIBETOB. Jucnepcus

CBCTa.

Jemoncmpayuu.

[IpssMOnMHENHOE paCIIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBera.

[Tonydenue n306pakeHuii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomiienue ceera.

OrnTruyeckuii CBETOBO/I.

Xop ydeit B coOuparoniei JInH3e.

XoJ nydeil B pacCcerBarolleu JIMH3E.

[Tony4yenne n300paXkeHUIA C TOMOIIBIO JIMH3.

[MpunHIMn neiicTBus Goroanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10 Monens riasa.

11. PasznoskeHue 6€0ro cBeTa B CIIEKTP.

12. TTony4yenue 6e10ro CBeTa MU CIOKEHUH CBETa Pa3HBIX [IBETOB.
Jlabopamopuvie pabomul u onvimol.

1. HUccnenoBanue 3aBUCMMOCTH yTila OTPa)KEHUSI CBETOBOIO JIy4a OT YIJia MaJeHHUs.
2. VI3yueHue XapakTEpUCTUK N300paKEHUS MPEAMETa B IIIOCKOM 3epKaje.

CoNoO WD E

3. HccrnenoBanue 3aBUCUMOCTH yTJia MPEIOMIICHHSI CBETOBOTO JIyda OT yIIa TMaJeHHs Ha TPaHHIIe
«BO3yX—CTEKIIO.

4. TlonyueHue n300pakeHUI ¢ IOMOIIBIO COOMPAIOIIEH JINH3BI.

5. Omnpenenennie HOKYCHOTO pacCTOSHUS U ONTUUYECKON CHIIbI COOMPAIOLIEH JTMH3bI.

6. OMNBITHI IO Pa3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. ONBITHI IO BOCTIPUATHIO [[BETA MTPEIMETOB MPU MX HAOIIOICHIH Yepe3 IIBETOBBIC (PHIIBTPHI.

Pasznea 12. KBanTtoBble siBJIeHHS.

OmnbiThl Pesepdopaa u muianerapuas Moziens atoma. Mojens atoma bopa. Mcnyckanue u noriomnieHue

ceera aroMoM. KBaHTHI. JIMHEWYaTbIe CIIEKTPHI.

PannoaktuBHOCTH. ANb(ha-, OeTa- u ramma-usnydeHusi. CTpoeHne aToMHOro siapa. Hykiionnas Mmozaenb

ATOMHOTO sJpa. H3otonbl. PannoakTuBHEIE IpEeBpalICHUA. Hepnoz[ Inojrypaciazga arTOMHBIX AICP.

saep.

SnepHple peakunu. 3aKOHBI COXPAHEHHs 3apsiIOBOTO U MacCOBOTO YUCEN. DHEPrUsl CBA3M aTOMHBIX
Css13b Macchl 1 sHeprun. Peakiuu cunrtesa u nenenus saep. Mcrounuku sueprun ColiHIa U 3BE3 .
AnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX N3JIy4EHUHN Ha )KMBBIE OPTaHU3MBI.
JHemoncmpayuu.

CrieKTphl U3ITy4eHUs U TOTJIOIIECHHUS.

CrieKTphl pa3aryuHbIX T'a30B.

CnekTtp Bomopoaa.

Habmtonenue TpekoB B kamepe BuibcoHa.

Pabota cuéTurka HOHU3UPYIOUUX U3TYyYEHUH.

Perucrpanus n3nydeHus: npupoOAHBIX MUHEPAJIOB U ITPOTYKTOB.

Jlabopamopuvie pabomsl u onvimol.

1. HaOGmroneHue CIIONIHBIX M TMHEWYAThIX CIIEKTPOB U3ITyUYESHHUS.

2. HccrnenoBanue TPeKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 GoTorpadusm).
3. H3mepeHune paaroakTHBHOTO (OHA.

ok wbdE

IHoBTOpHUTEIBbHO-000011IAKO M MOLYJIb.
[ToBTOpUTENBEHO--0000IIAOIIMKA  MOAYJIb MpeJHa3HaueH s CcHcTeMaTH3alMd U 0000uIeHus

MPEIMETHOTO COJEPIKAHUS U OMBITA JEATEILHOCTH, IPUOOPETEHHOTO IPU U3yYEHUH BCETO Kypca PU3UKH, a
TaKXKe JUIsi MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHy IO (GU3WKe s O0yJaroluxcs,
BBIOPABIIIMX ATOT YYCOHBIN MTPEIMET.



[Ipu n3ydeHnn JaHHOTO MOIYJI PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUIBI AESITENIBHOCTH, HA OCHOBE
KOTOpBIX 00€cleynBaeTCsl JOCTH)KEHHE TPEAMETHBIX M METalpeIMETHBIX IJIaHUPYEMbIX pEe3ylIbTaToB
oOyueHus1, popMupyeTcs €CTECTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOSHUE HAYyYHBIX METOJOB HCCIICIOBAHUS
SBIIGHUW TPHUPOJBI W TEXHHUKH, OBIAJCHHE YMCHHSIMH OOBICHATh (U3MUYECKUE SIBICHUS, MPUMEHSIS
MIOJIyYEHHBIE 3HAHUS, PEIIATh 331a41, B TOM YHCJIE€ KAUECTBEHHBIEC U HKCIIEPUMEHTAJIbHBIE.

[IpyHUOMNIHATBHO AEATENBHOCTHBIA XapakTep JAaHHOIO pasjiella pealiu3yercs 3a CY€T TOro, 4To
00yJaroIuecs BHITOJHSIOT 33/1aHUs, B KOTOPBIX MM IPEIIaraercs:

Ha OCHOBE IIOJYUYEHHBIX 3HAHUHM pACIO3HABATh M HAy4YHO OOBSACHATH (PHU3UYECKUE SIBICHUS B
OKpY’Karolllel MPUPOJIe U NOBCEAHEBHOM )KU3HU;

UCIIOJIb30BaTh HaY4YHbIE METOAbl MCCIeA0BaHUsA (U3UUYECKUX SIBICHUN, B TOM YHCIE IS MPOBEPKH
TUIIOTE3 U MOJIYYCHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh HAyYHBIE OCHOBBI HAMOOJIEE BAXKHBIX JOCTHKCHHH COBPEMEHHBIX TEXHOJIOTHH, HaIMpHUMeEp,
MIPAKTUYECKOr0 MCHOJB30BAHUS PA3JIUYHBIX MCTOYHHMKOB 3HEPrMM Ha OCHOBE 3aKOHA MPEBPALLEHUS U
COXpaHEHHUs BCEX U3BECTHBIX BUJIOB SHEPTUH.



INJIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INPOI'PAMMBI IO ®U3UKE HA YPOBHE
OCHOBHOTI'O OBHIET'O OBPA3OBAHUA

N3ydenne (pu3uKu Ha ypOBHE OCHOBHOTO OOMIETO 0Opa30BaHUs HAMPABICHO Ha JOCTHIKEHUE JTUYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

B pesynbrare uzydenus (pusnku Ha ypoBHE OCHOBHOTO 00111ero 00pa3zoBaHus y 00ydaromierocs OyayT

C(bOpMI/IpOBaHBI CICAYIOIHE JTUYHOCTHBIC PE3YJIbTAaThl B HaCTH:

1) maTpuoTH4YeCKOro BOCIIUTAHUSA:

[] mposiBIieHUE UHTEepeca K UICTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM (pHr3ndecKkoil HayKH;

[] 1IEHHOCTHOE OTHOIIIEHUE K JTOCTH)KEHUSIM POCCUUCKUX YIECHBIX--(DU3HKOB;

2) rpa:KIaHCKOr0 U TYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

[] TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXKJIE€HUU OOIIECTBEHHO 3HAUYMMBIX M 3TUYECKUX MPOOIIeM,
CBSI3aHHBIX C MTPAKTUYCCKUM MPUMEHEHHEM JJOCTHKEHUHN (PU3UKU;

] 0co3HaHHE BaXKHOCTU MOPAIbHO--3TUUECKUX MMPUHIUIIOB B IEATEIbHOCTH YYEHOTO;

3) acTeTH4eCKOr0 BOCIIMTAHMS:

[] BocHpHsITHE SCTETHUUECKUX KadecTB (pU3MdecKoi HayKH: e€ rapMOHUYHOIO MOCTPOEHHUSI, CTPOTOCTH,
TOYHOCTHU, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHUSA:

[] oco3HaHHWe IEHHOCTH (PU3MUECKON HAyKM KaK MOIIHOTO WHCTPYMEHTA IMO3HAaHUS MHUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHN, BAXKHEHUILIEH COCTABIISIONIEH KYJIbTYpHI;

[] pa3BUTHE HAYYHOH JTIOO03HATEIHLHOCTH, HHTEPECA K HUCCIIEI0BATENbCKOM e TEIbHOCTH;

5) dopMupoBaHusi KyJbTYPbl 310POBbS U IMOLHOHAJIBLHOI0 0JIATONIOJIYYMS:

[] oco3HaHUE IIEHHOCTH 0e301acHOoro o0pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUpPE, BAXKHOCTH
npaBwil 0€30MacHOrO TMOBEACHHS Ha TPaHCIOPTE, Ha J0pOorax, C DJJIEKTPUYECKHMM M TEeIJIOBBIM
000py/TI0BaHHEM B JIOMAITHUX YCIOBUSX;

] cdopMUPOBAHHOCTH HaBbIKa pedIeKCHH, TPU3HAHKE CBOETO MpaBa Ha OMIMOKY U TaKOTO ke MpaBa y
JIPYToro 4eoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

[] akTUBHOE y4yacTHe B PEIICHUH MPAKTUYECKUX 3a71a4 (B paMKax ceMbU, 00pa3oBaTeIbHON OpraHu3aluy,
ropoaa, Kpas) TEXHOJOTUYECKOW U COLMAJIBbHON HANpaBJICHHOCTH, TPEOYIOIIMX B TOM YHCIE H
bu3nyeCKuX 3HAHUI;

[ uHTEpeC K MPaKTUYECKOMY U3YyUEHUIO podeccuil, CBI3aHHBIX ¢ (PU3HUKOI;

7) 3K0JIOTMYECKOT0 BOCTIUTAHUS:

[] opreHTalMs Ha TIPUMEHEHUE (PU3NMUECKUX 3HAHUH JIJTS pellIeHus 3a/1a4 B 00JIaCTH OKpPY KaroIel cpebl,
TJIAHUPOBAHUS TIOCTYITKOB M OIEHKH MX BO3MO>KHBIX MOCJEACTBUMN ISl OKPYKAIOIIEH CPEeIbl;

[] oco3nanue ri100aIbHOr0 XapaKkTepa dKOJIOTUYECKUX MPOOIeM U IMyTel UX pelieHus;

8) axanTanuu K U3MEHSIIOIMMCH YCJIOBUSAM COLUAILHON U MPUPOIHOM CPe/Ibl:

[1 moTpeOHOCTP BO B3aUMOJICHCTBUU TPU BBINOJHEHUU HCCICIOBAHUNW W MPOEKTOB (PH3UUECKOM
HaIPaBJIE€HHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTUX;

[J MOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€Pe3 MPAKTUUYECKYIO JI€ATETbHOCTb;

[1 morpeOHOCTF B (hOPMUPOBAHMHM HOBBIX 3HAHHWW, B TOM 4YHCIEe (OPMYJIMPOBATH WJEH, TOHSITHS,
TUTOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHHUSIX;

[ oco3Hanue ne(UIIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEHN B 00J1aCTH (DU3HUKY;

[] miaHupoOBaHKUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

[] cTpemIleHre aHaTU3UPOBATh U BBISIBIIITH B3aUMOCBSI3U IPUPO/IbL, 00IIECTBA M SKOHOMUKH, B TOM YHCJIE
C UCMOJb30BaHUEM (PU3NUECKUX 3HAHUM;

[] olleHKa CBOMX ACWCTBUU C y4éTOM BIUSHUS HA OKPYXAIOIIYI0 CpeIy, BO3MOXKHBIX TITI0OaIbHBIX
OCJICICTBUM.



METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynprare ocBOeHHS MpOrpaMMbl Mo (U3MKE HAa YPOBHE OCHOBHOrO oOmiero oOpa3oBaHUS Y
oOyuatomerocsi OynyT chopmupoBaHbl MeTampeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC
YHHUBEpcajbHble ydeOHbIe JeCTBHS, KOMMYHUKATUBHBIC YHUBEPCAIbHbIE YUeOHbIE JEHCTBYS, PETYISATUBHBIC
VHHUBEpCaIbHbIC yueOHbBIC ICHCTBUS.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Ba3oBble JJoruyeckue AelicTBUA:

BBISIBIISITH U XapaKTEPH30BATh CYLIECTBEHHBIC IPU3HAKH O0BEKTOB (SBICHUI);

YCTaHABIIMBATh CYLICCTBEHHBIH MNpPU3HAK KiIacCH()UKALUKM, OCHOBAHUS Uil O0OOIICHHS |
CpaBHECHMUS,

BBISIBISITH 3aKOHOMEPHOCTH M POTHBOPEYUs B paccMaTpuBacMbIX (akTax, IaHHBIX H
Ha6HIO[[eHI/I$IX, OTHOCAIINUXCA K (1)I/I3I/I‘-ICCKI/IM SIBJICHUAM,

BBISIBIISITh [IPUYUHHO--CJICICTBEHHBIC CBS3U MPH M3YYCHHUU (PU3UUECKUX SIBIICHUH U MPOIIECCOB,
ACJIaTh BBIBOJbI C UCIIOJB30BAHUCM ACAYKTHUBHBIX W MHAYKTHBHBIX yMO3aKJHO'—ICHI/H>'I, BbIABHUTI'AaTh
TUIOTE3bI O B3aUMOCBS35X (PM3UYECKHUX BEIUYUH;

CaMOCTOSITENILHO BBIOMpPATh CIOCOO pemieHus y4eOHOW (u3MYeckoll 3amaun  (CpaBHEHHE
HECKOJIbKHX BapHaHTOB DEIICHHUsS, BBIOOp HauOojee MOAXOMAAIIEr0 ¢ y4ETOM CaMOCTOSTEIBHO
BBIJICTICHHBIX KPHUTCPHEB).

Bba3oBble ucciaenoBaTelbCcKue AeiiCTBHS.

UCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHUS,

MPOBOAUTh IO CaMOCTOSITENIbHO COCTAaBJICHHOMY TUJIaHY OIBIT, HECJOXKHBIA (PU3NUECKHit
AKCIIEPUMEHT, HEOOJIbIIIOE HCCeI0BaHNE (PUBUYECKOTO SIBICHUS,

OLICHUBATh HA MPUMEHUMOCTH M JOCTOBEPHOCTH MH(OPMAIIHIO, TTOYUEHHYIO B X0/I€ HCCIIEI0BAHUS
WJTU DKCIIEPUMEHTA;

CaMOCTOSITENTLHO (OPMYITUPOBATH OOOOIIEHHS U BBIBOABI IO pe3yibTaTaM MPOBEAEHHOTO
HaOJIIOICHUS, OTBITA, UCCIICIOBAHMS;

MPOTHO3UPOBATh BO3MOXKHOE JajbHeIee pa3BuTue GU3NYECKUX MPOIECCOB, a TAK)KE BBIABUTATH
MIPEATNONOKEHHS 00 UX PA3BUTUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

MPUMEHSTH Pa3IMuHbIe METO/Ibl, UHCTPYMEHTHI U 3alIpOCHI PU MIOUCKE U 0TOOpe HH(POpMALIMK WIH
JAHHBIX C YU4ETOM MPEATIOKEHHON yueOHOH (pU3NUecKon 3ajauu;

aHaJIM3UPOBaTh, CUCTEMATHU3WPOBATh U HHTEPIPETHPOBATH MHPOPMAIUIO PA3IUYHBIX BUIOB U
¢bopmM npencTaBieHus;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMaJbHYIO  (QopMy TMpeAcTaBieHus HHpopMmauuu U
WUTIOCTPUPOBATH pellaeMble 3a7auil HECTOXKHBIMU CXEMaMH, JarpaMMaMy, HHOU rpaduKoi 1 ux
KOMOWHAIHSIMH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:

B X0J€ 06cy>1<z[eH1/I;1 yqe6Hor0 Marcpuaia, pe3yJbTaTOB J'IaGOpaTOpHBIX pa60T U IIPOCKTOB 3a1aBaTh
BOITPOCHI 110 CYIICCTBY o6cy>1<)1aeM0171 TEMBI U BBICKA3bIBATh UJICH, HALICIICHHBIC HA PCHICHUC 3aJa4n
" NOAJACPIKaHNC OJ1arokeaaTeIbHOCTH O6IJ.I€HI/IH;

COIMOCTABJIAATH CBOM CYXACHHA C CYXIACHUAMH IOPYIrux YYaCTHHKOB JMaliora, 06Hap}I)KI/IBaTI)
pas3iiniauc U CXoaCTBO HOSHHHﬁ;

BBIPpAXAaTb CBOIO TOUKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX;



MyOJIMYHO TMPEACTABIATh PE3YNIbTAaThl BBIOJHEHHOTO (DU3MUYECKOTO OMBITa (IKCIEPUMEHTA,
HCCTIe0BaHMS, TIPOSKTA);

MMOHUMAThH M MCIOIH30BaTh MPEUMYIIECTBA KOMAaHTHOW ¥ MHAUBHUIYaJIbHOW paOOTHI IPHU PEIICHUU
KOHKPETHOU (pr3ndYecKoi poOIeMbl;

MPUHUMATH I[EJIM COBMECTHOHN NEATEIhbHOCTH, OPTaHW30BBIBATH ACHCTBHUS MO €€ JOCTHIKEHUIO:
pacrpenenaTh poiu, 00CYKIaTh MPOLIECCH U Pe3yJIbTaThl COBMECTHOM paboThl, 00001aTh MHEHUS
HECKOJIbKUX JIFO/ICH;

BBIMOJIHATH CBOO YacTh pabOThI, TOCTUTAst KAYECTBEHHOT'O PEe3yJIbTaTa M0 CBOEMY HAIlPaBJICHUIO U
KOOPJIUHUPYS CBOU JACUCTBHSI C IPYTUMHU YWICHAMU KOMAH]IbI;

OLICHUBATh KA4eCTBO CBOETO0 BKJIaga B OOIMIMH MPOIAYKT IO KPUTEPUSM, CAMOCTOSTEIHHO
c(hOpMYyIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE Y4eOHbI€ 1eCTBUSA

Camoopranuzanmusi:

BBISIBJIAT IPOOJIEMBI B )KU3HEHHBIX M y4EOHBIX CUTYALMSIX, TPEOYIOLINX JUIsl pelieHns GU3NIECKUX
3HAHUI;

OPUEHTUPOBATbCS B Pa3IMUYHBIX IOJXOJAX HPUHATHS pELIeHUH (MHAMBUIYAIbHOE, NPUHITHE
pelleHus B IpyMIe, IPUHITHE PEILIEHUI TPYIIoi);

CaMOCTOSITENTHO COCTABIISITh AITOPUTM PEIIeHHUs (PU3UUECKON 3a/1a4M MITH TUIaHA MCCIICIOBAHUS C
Y4ETOM MMEIOLINXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH IMpejiaracMole
BapUaHTHI PELICHUII;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJbHbII HHTE/VIEKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYallUU U IpeJylaraTh IJiaH e€ H3MEHEHNUS;

OOBSACHATh MPUYHMHBI JOCTHXKEHUS (HEIOCTHXKEHUS) pe3yNlbTaTOB JAEATEIbHOCTH, /aBaTh OIEHKY
NPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTHBBI B JESITEIBHOCTb (B TOM 4HCI€ B XOJ BBIIOJHEHUS (U3NUYECKOTO
UCCIIEIOBAaHUsI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENBCTB, M3MEHMBILUXCS CUTYaluil,
YCTAHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNIbTATa LENH U YCIOBUIM;

CTaBUTh ce0sl Ha MECTO JPYroro 4ejaoBeKa B XOJE CIOpa WM JUCKYCCHUUM Ha HAyYHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYroro;

MIPU3HABATh CBOE MPaABO Ha OMIMOKY MpHU pelieHHH (U3UYECKUX 33734 WIM B YTBEPKACHUAX Ha
Hay4YHBIE TEMBI U TAKOE YK€ MPABO APYroOro.

HNPEAMETHBIE PE3YJIBTATBI

K koHiy oOydyenus B 7 kjiacce IMpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaThb
c(OpMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

WCIOJIb30BATh MOHATHUS: (PU3UUECKHE U XUMHUYECKUE SIBICHUS, HAOIIOCHHE, SKCTIEPUMEHT, MO/JIEb,
TUIoTe3a, CANHUIIbI (1)I/ISI/II-IGCKI/IX BCJIMYHH, aTOM, MOJICKYJa, arp€raTHbI€ COCTOAHHA BCIICCTBA
(TBEpmoe, KuaKoe, razo00pa3HOE), MEXaHWUYECKOe NBIKCHHE (paBHOMEPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHENHOE), TPAeKTOPHUS, PAaBHOACUCTBYIONIAs cHiia, Aeopmarius (yrnpyras, IiacTudeckas),
HEBECOMOCTh, COOOILAIOIINECS COCY/IbI;

pa3nuyath sBreHus (IudQy3us, TEIIOBOE IBMKEHNE YaCTHI] BEIIECTBA, PABHOMEPHOE JIBUKECHHUE,
HEpaBHOMEPHOE [IBIKCHHE, WHEPIHS, B3aUMOJCHCTBHE TeEJl, paBHOBECHE TBEPIBIX TEN C
3aKpEIUIEHHON OCHIO0 BpAIlleHUs, Mepeaada AaBlIeHUs] TBEPABIMH TEIaMH, KUAKOCTSIMH M Ta3amH,



aTMOC(epHOE J1aBJICHUE, [UIABAHUE TeJl, IPEBPAIIECHUS MEXaHUUYECKON SHEPrHM) 10 OMMCAHUIO UX
XapaKTEPHBIX CBOICTB U HA OCHOBE OMBITOB, AEMOHCTPUPYIOLINX AAHHOE (PU3NYECKOE SIBIICHUE;
pacro3HaBaTh IPOSIBIEHUE U3YYCHHBIX (PU3UUECKUX SIBICHUI B OKPYXKAIOIEM MUPE, B TOM YHCIIE
¢usnveckue SBICHUS B MPHUPOJE: MPUMEPHI ABIKEHHS C Pa3IUYHBIMU CKOPOCTSIMHU B KHUBOU H
HEXHMBOH TpUpOAe, NEHCTBUE CHIIBI TPEHHS B MPHUPOJEC M TEXHHUKE, BIUSHUE aTMOC(EPHOTO
JaBJICHUs] Ha UBOW OpPraHU3M, IJIaBaHHWE PbIO, PbIUaru B TeJIe YEJIOBEKA, IPU ITOM IEPEBOIUTH
IIPAKTUYECKYIO 3aJauy B y4eOHYI0, BBIIEIATh CYIECTBEHHbIE CBOMCTBA (IIPU3HAKM) (PUZNYECKUX
SIBJICHHI;

OIUCHIBATh U3YYEHHBIE CBOMCTBA TNl U (GU3NYECKUE SIBIICHUS, UCTIONb3Ys (PU3NUECKUE BETUUUHBI
(mMacca, 00BEM, TUIOTHOCTH BELIECTBA, BPEMsl, ITyTh, CKOPOCTh, CPEIIHSS CKOPOCTh, CUJIA YIIPYTOCTH,
CHJla TSKECTH, BeC Tella, CWIa TpPeHUs, JaBiieHHe (TBEPAOrO Tena, MKHUAKOCTH, Ta3a),
BBITAJIKUBAIOIIAs CUJIa, MeXaHuWdeckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHIIbI,
KO3 (QHUIMEHT NOJIE3HOrO JeHCTBUS MEXaHU3MOB, KHHETUYECKasi M OTEHIMAIbHAs SHEPTHs), IPU
OIMCaHWHU MPABIIIBHO TPAKTOBATH (PU3UUECKU CMBICI UCTIOIb3yEMBIX BEJIMYHH, UX 0003HAUYCHHS U
eIUHUIBl (PU3MYECKUX BEIMYWH, HAXOIUTHh (OPMYIBI, CBS3BIBAIOIIME ITaHHYIO (U3NYECKYIO
BEIMYUHY C JIPYTMMH BEIMYMHAMM, CTPOUTHh I'paQMKU H3YYEHHBIX 3aBUCHUMOCTEH (PU3UUECKUX
BEJIMYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3HUecKue ABJICHUS U IPOLIECCHI, HCIIOJIb3Ys IPAaBUIIA CI0KEHUS
cuil (BAOJb OJHOM IpsAMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH ApxumMesa, paBUI0 paBHOBECHUS
ppuara (0s10Ka), «30J10TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHUS] MEXaHUYECKON dHEpruu, npu
3TOM J1aBaTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA H 3alMCHIBATh €T0 MAaTEMATUYECKOE BHIPAKCHHE;
OOBSICHATH (PU3UUECKHUE SIBIICHHSI, IPOIIECCHI M CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYaIHi
MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIABIATh MPHYMHHO--CIECICTBEHHBIC CBSI3HU, CTPOUTH
o0bsicHeHHEe U3 1—2 JIOrMYecKHUX LIaroB ¢ OHopod Ha 1—2 M3y4eHHBIX CBOMCTBA (U3NYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemaTh pacuéTHblE 3a7ayd B 1—2 AeWCTBUS, MCIONB3Ys 3aKOHbI U (DOPMyIIBI, CBSI3bIBAIOIINE
¢u3nveckre BEIMYMHBI: HA OCHOBE aHaM3a YCJOBUS 3a/laud 3alMChIBaTh KPATKOE YCIIOBHE,
MOJICTABIIATh (PU3NYECKHE BEIUYMHBI B (YOPMYJIBI U IPOBOIUTH PACUEThl, HAXOIUTH CIIPABOYHBIC
JlaHHbIe, HEOOXOMMBIE /IS PELIeHHUs 3a/1a4, OLICHUBATh PEATUCTUYHOCTh NOJTYYEHHON (U3NUECcKOil
BEJIMYMHBI;

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PELIMTh MpPHU IMOMOIIM (PU3UYECKHX METO/A0B, B
ONMCaHUM HCCIIEAOBAaHMs BBILACTATH IPOBEPSIEMOE IpPeNookKeHne (TUIOoTe3y), paziauyaTh H
WHTEPIPETHPOBATH MOJyYSHHBIH pe3yabTaT, HAaXOIUTh OMIHOKK B XOJI€ OIBITA, JIEaTh BHIBOIBI IO
ero pe3yJbTaram;

MPOBOJIUTH OIBITHI 10 HAONIOAECHUIO (U3WYECKUX SBICHUH WM (U3WYECKHX CBOWCTB TEII:
(bopMyIHpOBaTh TPOBEpSEMBbIE TPEANMOIOKEHUS, COOMpPATh YCTAaHOBKY W3 MPEIIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH XO/1 OTBITa U POPMYJIMPOBATH BBHIBOJIBI;

BBITIOJTHATH TPSIMBIE H3MEPEHHS PACCTOSHUS, BDEMEHH, MacChl Teja, 00hEMa, CUIIBI H TEMITEPATyPhI
C HUCHOJb30BAHHWEM AHAJIOTOBBIX M LU(POBBIX MPHOOPOB, 3aMUCHIBATh MOKa3aHHUA MPUOOPOB ¢
y4€TOM 3aJaHHOM aOCOIFOTHOM MOTPETHOCTH U3MEPEHHI;

MPOBOJIUTH MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOW (DM3WYECKOM BEIMYMHBI OT Jpyro c
WCTIOJIB30BAHUEM TIPSIMBIX M3MEpPEHHH (3aBHCUMOCTH ITYTH PaBHOMEPHO JBIDKYIIETOCS Teja OT
BPEMEHHU [IBWKCHHUS Teja, CHWJIBI TPEHHsS CKOJIBXKEHHS OT Beca Teja, KadecTBa 00pabOTKH
MOBEPXHOCTEN TeNl M HE3aBUCHUMOCTU CHJIBI TPEHHs OT IUIOIIAJAM CONPHUKOCHOBEHHUS TeEI, CHIIBI
YIPYTOCTH OT Y/UIMHEHHS MPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa NOrpy>KEHHON 4acTH Teja
U OT IUIOTHOCTU >KHUJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH TeJja, OT IIyOMHBI, HA KOTOPYIO
MIOTPY>KEHO TeJNO0, YCIOBUH IIaBaHUs TeJ, YCIOBUM paBHOBECHS pbluara U OJOKOB), y4acTBOBATh B
IUTAHUPOBAHUM Y4E€OHOTO HMCCIEI0BAaHUS, COOMpATh YCTAHOBKY W BBINOJIHATH U3MEPEHHs, CIEays



IPEUIOKEHHOMY IJIaHy, (UKCUPOBaTh pe3yJbTaThbl IOJTYYEHHOW 3aBHCUMOCTH (DU3HYECKHUX
BEIMYMH B BUJAE IPEUIOKEHHBIX TaONUIl W TpauKOB, JenaTb BBIBOABI IO pe3ylbTaTaMm
UCCIIEI0BaHMS;

IIPOBOJIUTh KOCBEHHBbIE M3MEPEHUs (PU3NYECKUX BEJIWYMH (IUIOTHOCTh BELIECTBA JKUAKOCTH U
TBEPIOrO TeENa, CUila TPEHUS CKOJIBXKEHUS, JaBICHHME BO3/lyXa, BbHITAJKHUBAIOIIAs CHJIA,
JeUCTBYIONIAs Ha MOTPYKEHHOE B JKUAKOCTh TEJO, KO3(PPULUEHT MOJIe3HOro NeHCTBUS MPOCTHIX
MEXaHU3MOB), CJIE€AYs NPEJIOKEHHOM HWHCTPYKLHMHU: IPU BBINOJHEHUHM H3MEPEHUH coOupaTh
9KCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUMCIISITh 3HAUEHUE UICKOMOW BEJTMUMHBI;

co0Jr01aTh MpaBUiIa TEXHUKU OE€30IIaCHOCTH IIPU paboTe ¢ 1abopaToOpHbIM 000pYI0BAHUEM;
yKa3bplBaTh NPUHLUIBI JEHCTBUS HPUOOPOB M TEXHMUYECKHX YCTPOMCTB: BEChl, TEPMOMETP,
JMHAMOMETp, COOOILIAIOIIMECs] COCybl, OapoMeTp, pblyar, MOABMKHBIA M HEMOABHKHBINA OJIOK,
HaKJIOHHAs MI0CKOCTb;

XapaKTepu30BaTh IPUHIUIIBI IeHCTBUS N3yUYEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOUCTB C ONOPOi
Ha UX ONMCaHMs (B TOM YMCIIE: MOAIUIHUKY, YCTPOMCTBO BOJONPOBOJIA, THIPaBIMUECKU Mpecc,
MaHOMETp, BBICOTOMEp, IIOPIIHEBOW HAcCOC, apeoMeTp), MCIOJb3ysl 3HAHUS O CBOMCTBAx
(bu3nYecKuX sIBICHUH U HEOOX0UMBbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOAUTH TMPHUMEPHl (HAXOAUTh WHGOPMALMIO O MpUMEpax) MPaKTHUECKOI'O MCIIOJIb30BaHMS
(¢u3n4ecKUx 3HaHUHM B MOBCEJHEBHOHN XKU3HU Ul o0ecrieyeHHst 6e3011acHOCTH PpU OOpalleHnH ¢
npubopaMu W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3I0POBbS U COONIOACHUS HOPM
9KOJIOTUYECKOT0 [TOBEICHUS B OKPYKAIOLIEH cpelie;

OCYIIECTBISITH OTOOp HMCTOYHMKOB WH(popManuu B VHTepHETE B COOTBETCTBUU C 3aJaHHBIM
[IOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUW M NIYyTEM CpPAaBHEHUS pa3IMYHBIX
UCTOYHUKOB BBLACIATh MH(YOPMALUIO, KOTOpas SBJISETCS HPOTHMBOPEYMBOW MM MOXKET OBITh
HE/I0CTOBEPHOI;

UCMOJb30BaTh MPH  BHIIOJIHEHWH YUEOHBIX 33JaHUN  HAay4yHO--TIONMYJSIPHYIO JIUTEparypy
(bu3nYecKoro conepkaHus, CIpaBOUYHbIe MaTepUabl, pecypchl ceTh HTepHeT, BiageTs npuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUK U3 OJHON 3HAKOBOM CUCTEMBI B IPYT'YIO;
co3/1aBaTh COOCTBEHHBIE KPAaTKHE MMChbMEHHbIE  YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 MCTOYHUKOB
nHpopManuy (pU3NIECKOTO COAEPKaHMsI, B TOM YHUCIIE MYOJUYHO JeNaTh KpPaTKHe COOOLIEHUs O
pe3yabTaTax MHpPOEKTOB MM YUeOHBIX HCCIEIOBAaHUM, IMPH 3TOM TPaMOTHO HCIOJIb30BaTh
M3yYEHHBIN MOHATUHHBIN anmapart Kypca (pU3MKH, COPOBOXKIATh BHICTYINICHHE MTPE3EHTALMEH;
IIPYU BBIIOJHEHUN Y4YE€OHBIX MPOEKTOB M HCCIEI0BAaHUN pachpeAessaTh 00sf3aHHOCTH B IpyIIe B
COOTBETCTBHH C IIOCTaBJICHHBIMU 3a/1a4aMH, CJIEUTH 32 BBIIIOJHEHUEM IJIaHA JEHUCTBUI, aleKBaTHO
OLICHMBAaTh COOCTBEHHBIM BKJIaJ B JESATENBHOCTb TPYIIBl, BBICTPAaUBaTh KOMMYHHUKAaTHBHOE
B3aMMO/ICIICTBHE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.

K koHiy oOy4yenus B 8 kjiacce mpeaMmeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaThb
c(OPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

HCIIOJIb30BaTh IMOHATHS: Macca M pa3MEpPbl MOJIEKYJ, TEIJIOBOE IBHUKEHUE aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHUSI BEIECTBA, KPUCTAJUIMYECKHE M aMop(Hble Tella, HaCHILEHHBIH U
HEHACBIUICHHBIA Tap, BIAXHOCTh BO3[yXa, TEMIEpaTypa, BHYTPEHHSS DHEPIUs, TEIIOBOM
JIBUTATENb, OJJIEMEHTAPHBIA JJIEKTPUUYECKUN 3apsijl, DSJEKTPUYECKOE I10J€, NIPOBOJHUKH U
JIUDJIEKTPUKHU, IIOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MarHUTHOE TI0JIE;

pasnuyath ABJIEHUS (TEIJIOBOE pacIIMpeHHe M C)KaTue, TeIulonepenayda, TEIIOBOE PaBHOBECHE,
CMauMBaHUE, KalWUIAPHBIE SBJICHUS, WUCIAPEHHE, KOHJEHCAIUs, IUIaBJICHUE, KpUCTAJIU3alus
(oTBepAeBaHME), KHUIIEHHE, TeIulonepenadya (TEIJIONPOBOAHOCTh, KOHBEKIMS, HW3Iy4YEHHUE),
JNEKTpU3alMs TeEJl, B3aUMOJECHUCTBUE 3apsANOB, NEHUCTBUSA JJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMBbIKaHUE, B3aMMOJCHCTBHE MAarHMTOB, JEHCTBHME MAarHUTHOTO IOJIA HA MPOBOJHUK C TOKOM,



JIEKTPOMAarHuTHasE MHIAYKLHUS) MO ONMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLIUX JAHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh IPOSIBIECHUE U3YYCHHBIX (PM3UYECKUX SIBICHUH B OKPYXAIOIEM MUpPE, B TOM YHCIIE
¢bu3nveckue sIBICHUS B IPUPO/JIE: MOBEPXHOCTHOE HATSHKEHUE U KaMIUISIPHBIC SIBIICHUS B IPUPOJIE,
KpHCTaJUIBI B IIpUpoae, u3nydenue ConHia, 3aMmep3aHie BOJ0EMOB, MOpCKUe Opu3bl, 00pa3oBaHue
pOCBl, TyMaHa, WHEs, CHera, J3JIEKTpHYECKUE SIBIIEHHS B aTMoc(epe, SJIEKTPUYECTBO >KUBBIX
OpPraHU3MOB, MarHUTHOE IoJjie 3eMid, JApeid IMOJI0COB, POJIb MAarHUTHOIO MOJIA AJIS JKU3HU Ha
3emiie, MOJISIPHOE CUSHUE, IIPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 33]ady B Y4eOHYIO, BBIICIATH
CYIIECTBEHHBIE CBOMCTBA (PU3HAKK) (PU3HUECKUX SBICHUMH;

OIMCHIBATh M3YYECHHBIC CBOMCTBA TNl U (PU3NYECKUE SIBICHUS, UCTIONB3Ys (PU3NUYECKUE BETHUUHBI
(TemriepaTrypa, BHYTPEHHS SHEPrUsi, KOJUYECTBO TEIJIOTHI, yAEIbHAs TEMJOEMKOCTh BEIIECTBA,
yllenbHas TEIUIOTa IJIaBJICHUs, YAeIbHAas TEeIUI0Ta NapooOpa3oBaHUs, yIeJIbHAs TEIUIOTa CrOPAHUS
TOILINBA, KOA(Q@HUIMEHT IOJIE3HOTO JEHCTBUS TEIUIOBOM MAILIMHBI, OTHOCUTEIbHAS BIAKHOCTh
BO3/yXa, OJIEKTPUYECKUH 3apsj, CHUIa TOKA, DJIEKTPUYECKOE HANpsHKEHUE, COINpPOTHBIICHUE
IIPOBOJIHUKA, YAEIbHOE CONIPOTUBIICHUE BEILIECTBA, pA00Ta U MOIIHOCTb 2JIEKTPUYECKOT0 TOKA), IIPU
OINMCaHUU MPABUJIBHO TPAKTOBATh (U3MUECKUN CMBICI MCIIOJIB3YEMbIX BEJIMYUH, 0003HAYEHUS U
eMHUIBl (PU3MYECKUX BEJIMYMH, HAXOIUTh (OPMYIbI, CBS3bIBAIOIIME JAHHYIO (U3NYECKYIO
BEIMYMHY C JIPYTMMHU BEIMYMHAMH, CTPOUTH TPAQUKH W3YYEHHBIX 3aBUCHMOCTEH (U3NYECKHUX
BEJIMYNH;

XapaKTepu30BaTh CBOWCTBAa Tel, (U3MUECKHUE SBJIEHUS W IPOLECCHl, HCIOJIb3ysl OCHOBHBIE
MIOJIOXKEHUSI MOJIEKYJISIPHO--KHHETUYECKON TEOPUU CTPOEHUS BEILIECTBA, MPUHLUI CYNEPHIO3ULITI
noJiei (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa JJis y4acTKa LIeTu, 3aK0OH
Jlxoyns—JleHa, 3aKOH COXpaHEHUs SHEPTUHU, IPU 3TOM J1aBaTh CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA
1 3aIIMCBIBaTh €r0 MaTEMaTHUECKOE BhIPAXKEHHUE;

OOBSICHATh (hU3MYECKHE MPOLECCHl W CBOMCTBA TeJ, B TOM YHCIE€ MU B KOHTEKCTE CHUTyallUl
MIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABISTh MPUUMHHO-CIEICTBEHHBIE CBSA3HM, CTPOUTH
oOBsicHEHHE U3 1—2 JIOTMYeCKUX IIaroB ¢ OMOpod Ha 1—2 H3y4yeHHBIX CBOWCTBAa (U3NYECKUX
SABJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemars pacu€THbIe 3a7ayd B 2—3 JEWCTBUS, HCIIONB3YysS 3aKOHBI M (DOPMYJIbI, CBS3BIBAIOLINE
¢u3nyeckue BEIMYMHBI: HA OCHOBE aHajIM3a YCJOBUS 3a/laud 3alMChIBaTh KPAaTKOE YCIIOBHE,
BBISIBJISITH HEZOCTATOK JAaHHBIX JJIs pEIICHUs 3a7aul, BHIOUPATh 3aKOHBI U (POPMYIIbl, HEOOXOIUMBIE
U1 €€ pellleHus1, IPOBOJUTH Pacu€Thl U CPAaBHUBATH MOJIYYEHHOE 3HaU€HUE (PU3NYECKOI BETUUUHbI
C U3BECTHBIMHU JaHHBIMU;

pacrno3HaBaTh IpO0JIEMbI, KOTOPbIE MOXKHO PEIIMTH IPU OMOIIN (GU3NYECKUX METOJIOB, UCTIOIb3Ys
ONHMCAaHUE HCCIIEOBAHMS, BBIACIATH IIPOBEPSAEMOE IPEANIONIOKEHUE, OLEHUBATh MPAaBUIBLHOCTH
MOpsAJIKA IPOBEICHUS UCCIIEN0BaHNs, 1€IaTh BBIBOBL;

MPOBOJIUTH OMBITHI MO HAOIIOACHUIO (PU3MUECKUX SBICHUN WM (QU3UYECKUX CBOWCTB Tel
(KanuJUIApHBIE SIBJICHUS, 3aBUCUMOCTD JaBJICHHS BO3yXa OT ero 00b&Ma, TeMIeparypbl, CKOPOCTH
mpolecca OCTHIBAHMSA W HAarpeBaHMs NMPU M3JIYYEHHUU OT I[BeTa H3JIydaroulei (MOTJIOLIarouieil)
MOBEPXHOCTH, CKOPOCTb UCHAPEHUs BOJIbI OT TEMIIEPATYPhI )KUJIKOCTH U TUIOIIAIU €€ TOBEPXHOCTH,
UIEKTpU3alMs Tel U B3aUMOACHCTBHE DIIEKTPUUYECKUX 3apsAI0B, B3aUMOJEHCTBUE IOCTOSHHBIX
MarHuTOB, BU3yaJU3allisl MAarHUTHBIX MOJIEH IMOCTOSHHBIX MarHUTOB, JEMCTBUSI MAarHUTHOT'O IOJIS
Ha MPOBOJHMK C TOKOM, CBOMCTBa 3JEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJIBUraTelNsl MOCTOSHHOTO
TOKa): GOpMYyIUPOBATH MPOBEPSEMBIE MPEANOIOKEHHS], COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO
000pyZI0BaHUS, OIHMCHIBATH X0 ONbITa U (POPMYITHPOBATH BBIBOABI;

BBITIOJHATH NPSIMBIE U3MEPEHMsI TEMIIEPATYpbl, OTHOCUTEJIBHON BIaKHOCTH BO3/yXa, CHJIBI TOKa,
HaNpsDKeHUs C MCIIOJIB30BAaHMEM AaHAJOTOBBIX NPUOOPOB M JAaTYUKOB (PU3UUYECKUX BEIHYUH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUH C YUETOM 33/1aHHON aOCOJIIOTHON MOTPEIIHOCTH;



MPOBOJUTH HCCIIEOBAHUE 3aBUCHMOCTH OJHOW (DM3WYECKOM BEIMYMHBI OT JPYrod cC
UCIOJIb30BAHUEM IMPSIMBIX U3MEPEHUH (3aBUCUMOCTh CONPOTHBIIEHUS IPOBOJHUKA OT €rO JJIMHBI,
IUTOIIAM MTONEPEUHOr0 CeYEHUS U YAEIbHOI'O COIIPOTUBIIEHUS BEILECTBA IPOBOIHUKA, CHJIBI TOKA,
UIYUIEr0 Yyepe3 MPOBOJHUK, OT HAIPSKEHUS Ha IPOBOJHUKE, UCCIIEI0BAHUE I1OCIIEI0BATEILHOIO U
[apaJuIeIbHOTO COEIMHEHUH NPOBOJIHUKOB): IIJIJAHUPOBATh UCCIIEI0OBAaHUE, COOMPATh YCTAaHOBKY U
BBINOJIHATh U3MEPEHUs, CIeAysl IPEJIOKEHHOMY IIaHy, (UKCUPOBATh Pe3yJbTaThl IOIYYEHHOM
3aBUCUMOCTH B BUJIE TaOJIUI] U IpaMKOB, JeJaTh BEIBOJBI 10 PE3yJIbTaTaM UCCIIEA0BaHMS;
IIPOBOJIUTh KOCBEHHbBIE HM3MEPEHUs (U3MUECKUX BeNWYMH (yAelabHas TEIUIOEMKOCTb BEIIECTBa,
COIIPOTHBIIEHUE INPOBOJHMKA, paboTa M MOLIHOCTb 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATH
M3MEpEHUs, coOUpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys MPEIOKEHHOW WHCTPYKLIUHU, H
BBIUUCIIATH 3HAYEHUE BEJTMUNHBL;

co0Jro1aTh MpaBuiIa TEXHUKHU OE30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;
XapaKTepu30BaTh IPUHIUIIBI IeHCTBUS N3yUYEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOUCTB C ONOPOi
Ha WX ONHMCaHMs (B TOM YHCJE: CUCTEMa OTOIUIEHMsI JAOMOB, TMIPOMETp, MapoBas TypOuHa,
amIepMeTp, BOJBTMETpP, CUETUMK 3JIEKTPUUECKOM 3HEPruu, 3JIEKTPOOCBETHTEIbHBIE MPUOOPSI,
HarpeBaresbHbIe 3JIEKTPONPHOOPH! (IPUMEPHI), IEKTPUUECKUE TPEJOXPAHUTEIH, IEKTPOMArHuT,
AJIEKTPOJBHUTATENb MMOCTOSTHHOTO TOKA), MCIONB3ysS 3HAHHUS O CBOMCTBAX (PM3MUYECKUX SIBJICHUN U
HE00X0MMBbIE (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTb IPOCTbIE TEXHUYECKHE YCTPOHMCTBA U HM3MEPUTEIbHBIE NMPUOOPHI 1O CXEMaM U
CXEMaTHYHBIM PHCYHKaM (SKUJAKOCTHBIA TEPMOMETp, TEPMOC, TICUXPOMETP, TUTPOMETP, BUTATEIIb
BHYTPEHHEIO CrOpaHusi, 3JIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbl UIEKTPHUUECKUX Lened ¢
[I0CJIe/10BATEIbHBIM U NapajuIeIbHBIM COEJUHEHNEM JIEMEHTOB, pa3inyasl ycJIOBHbIE 0003HAUCHMS
JJIEMEHTOB JIEKTPUUYECKUX LIETIEH;

IPUBOAUTH TNPHUMEPHl (HAXOAUTh HWHGOPMALMIO O MpUMEpax) MPAKTHUECKOI'O MCIIOJIb30BaHMS
(¢u3NyecKrx 3HaHUM B MOBCEIHEBHOM JKU3HM Ul oOecriedeHusi 0€30MacHOCTH MpU OOpAILEHUH C
npubopaMu M TEXHUUYECKUMHU YCTPOMCTBAMM, COXpPAHEHHUS 3[0pOBbS U COOIIOACHHUS HOPM
9KOJIOTUYECKOTO ITOBEIEHUS B OKPYKAIOLIEH CpelE;

OCYILECTBIATh MOUCK HHPOpMAIMK (QHU3NYECKOro cojaepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAHUN U ITyTEM CPaBHEHUS JONOJHUTENbHBIX HCTOYHUKOB BBIIEIATh MH(OpMAIHIO,
KOTOpas ABJSETCS IPOTUBOPEUMBOM MM MOXKET OBITh HEIOCTOBEPHO;

UCMOJb30BaTh MPH BHIIOJIHEHUH YYEOHBIX 33JaHUN  HAayyHO--TIOMYJSIPHYIO JIUTEparypy
(bu3MUeCcKOTo cofepKaHus, CIpaBOYHbIE MaTepUabl, pecypchl cetu MHTepHeT, BaaeTs npuémMamMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUK U3 OJHON 3HAKOBON CHCTEMBI B IPYTYIO;
C03/1aBaTh COOCTBEHHBIE MUCbMEHHBIE M KpAaTKHUE YCTHBIE COOOIIEeHUs, 0000111as nHPOpMaIUIO U3
HECKOJIbKUX HCTOYHUKOB (DHU3MYECKOrO COJIEp)KAaHMS, B TOM YHCIE IMYOJUYHO MPEACTaBIATh
pe3yabTaThl MPOEKTHOM MIIN UCCIIE0BATENILCKOM AEATEIbHOCTH, IPU 3TOM IPaAMOTHO UCIIOJIb30BaTh
M3yYEHHBIN MOHATUHHBIN anmapar Kypca (pU3MKH, COTPOBOXKIATh BHICTYINICHHE MTPE3EHTALHEH;
IIPU BBIIOJHEHWU YYEOHBIX NMPOEKTOB M HUCCIEIOBAaHUI (U3NYECKUX HPOIECCOB PACHpPEACIATH
0053aHHOCTH B TPYIIE B COOTBETCTBHM C MOCTABJICHHBIMU 3aJauaMH, CJIEIUTh 3a BBITOJHEHHEM
IJIaHa IeUCTBUN U KOPPEKTUPOBATH €70, aJIEKBAaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ] B IEATEILHOCTD
TPYIIIBI, BBICTPAaMBAaTh KOMMYHHUKAaTHBHOE B3aMMOJICHCTBHE, IMPOSBISS TOTOBHOCTH pPa3peliaTh
KOH(QJIUKTBI.

K koHiy o0ydyenus B 9 kjiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTb
c(OpPMUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

HCIIOJIb30BaTh TOHATHUSA: CHUCTEMa OTCYETA, MaTepuaibHas TOYKA, TPAEKTOPHsI, OTHOCUTEIBHOCTh
MEXaHHYECKOT0 JABMKEeHUs, NedopManus (yrpyras, IiacTuyeckas ), TpeHUe, IEeHTPOCTPEMUTENBLHOE
YCKOpEHHUE, HEBECOMOCTh U EPETPY3KH, HEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEINO, IEHTP TSHKECTH
TBEPIOTO TeNa, paBHOBECHE, MEXaHWYECKHUE KOJIeOaH s M BOJIHBI, 3BYK, HH(PPA3BYK U YJIbTPa3BYK,



JIEKTPOMArHUTHBIE BOJHBI, IIKala 3JIEKTPOMarHUTHBIX BOJIH, CBET, OJU30pYKOCTh M
JAbHO30PKOCTh, CIEKTPhl MCIyCKaHWsA W HOMIOLIEHMs, anb(a-, OeTa- M ramma-u3iydyeHus,
M30TOIIbI, /IepHasl DHEPIeTUKA,

pasnuuath  sABJIEHMA (pPaBHOMEPHOE M  HEPaBHOMEPHOE  MPSIMOJIMHEHHOE  JBHIKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JIBWKEHHE, CBOOOIHOE Ta/IecHHE TeJl, PABHOMEPHOE BMKECHUE
II0 OKPYXHOCTH, B3aUMOJCWHCTBUE TeJl, PEaKTUBHOE JBHXKCHME, KoyebaTeiabHOE JBMIKEHHE
(3aTyxarouiye M BBIHYKJCHHbIE KOJICOaHUs), pe30HAHC, BOJIHOBOE JBM)KEHUE, OTPAKEHUE 3BYKa,
IPSIMOJIMHEMHOE PACIPOCTPAHEHUE, OTPAKEHHE M IIPEJIOMIICHHE CBETa, II0JHOE BHYTPEHHEE
OTpaXEHHE CBETa, Pa3JOXKEeHHE Oenoro cBeTra B CIEKTP M CIOXKEHHE CIEKTPaJbHBIX IIBETOB,
JUCIIEpCUsl CBETa, €CTECTBEHHAs PAaJUOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHENYATOrO CHEKTpa
U3JIy4YEHHUs1) [0 ONUCAHMIO MX XapaKTEePHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHPYIOLIUX
JTaHHOE (PU3HUYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBIICHHE U3YyYEHHBIX (PU3MUECKUX SBJICHUM B OKpY’KalOIIEeM MUpE (B TOM 4HCIe
¢busnveckne sSBICHUS B MPUPOJEC: MPHIUBBI U OTIUBBI, JBIKeHUE TulaHeT COJHEYHOW CHCTEMBI,
PEaKTHUBHOE JBMKEHUE JKUBBIX OPIaHM3MOB, BOCIPHUSATHE 3BYKOB >KMBOTHBIMH, 3€MIICTPSICEHUE,
celicMUYeCcKHe BOJIHBI, IIyHAMH, X0, [[BETA T€J, ONTHYECKUE ABJICHUS B IPUPOAE, OMOJIOrHYECKOe
JEeWCTBUE BUAMMOIO, YJIbTPa(UOIETOBOIO M PEHTTEHOBCKOI'O W3IY4YE€HUH, ecTeCTBEHHbIN
paZavoaKTUBHBIN (POH, KOCMUYECKHE JIyUH, PAJIUOAKTUBHOE W3JIyYE€HUE IPHUPOJHBIX MUHEPAJIOB,
NeCTBUE paJUOAaKTUBHBIX MW3JIyUYEHUH Ha OpraHu3M 4YeJoBeKa), IpU 3TOM IEpPEBOAUTH
IPAKTUYECKYIO 3aJjauy B y4eOHYIO, BBIIEIATh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX
SIBJICHHI;

OIUCHIBATh U3YYEHHBIE CBOMCTBA TNl U (U3NYECKUE SIBIICHUS, UCTIONb3Ysl (PU3NUECKUE BEIUUUHBI
(cpenHsis M MIHOBEHHash CKOpPOCThb Tejla IpU HEPaBHOMEPHOM [JBI)KEHUH, YCKOpPEHHE,
IepeMeNIeHue, Iy Th, YIJIOBasi CKOPOCTh, CUJIa TPEHMS, CUJIA YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE
cBOOO/IHOTrO MMaJIeHUs, BEC TeJa, UMITYJIbC Tella, UMITYJIbC CUJIbI, MEXaHUYECKasi padoTa U MOIIIHOCTb,
MOTEHIIMAJIbHAs DHEPIUsl Teja, MOJHATOrO HaJ MOBEPXHOCTBIO 3€MIIM, NOTEHLUAIbHAs 3HEPIUs
C)KaTOM NPYKHUHBI, KHHETUUYECKAsl YHEPrus, MOJHAas MEXaHW4ecKas 3HEprus, MepuoJ] M 4acToTa
KojeOaHui, AJMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBE€Ta, IOKa3aTellb
MIPEIOMIIEHUS CPeIbl), TIPU ONKMCAHUU MPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICI UCIIOJIb3YEMbIX
BEJIMYMH, 0003HAUEHUsI U €AMHUIBI (U3NUYECKUX BEIMYMH, HaXOAUTh (POPMYJIbI, CBS3BIBAIOLIME
JaHHYIO (PU3MUYECKYI0 BENIMYMHY C JPYIMMHM BEJIWYMHAMH, CTPOMTH TpapuKH H3Yy4YEeHHBIX
3aBUCUMOCTEHN (PU3NYECKUX BETUYNH;

XapaKTepu30BaTh CBOICTBA Tel, (pU3nUECcKUe SIBICHUS U MPOLECCHI, UCTIONb3YS 3aKOH COXPAaHEHMS
SHEPTHUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIIUI CYNEPIO3ULIAN CUJI, IPUHIIMII OTHOCUTEIBHOCTH
lNanmnes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHBI OTPAXKEHUS U MPEIOMIICHUS
CBETa, 3aKOHBI COXPAHEHMsI 3apsAA0BOIO0 M MAacCOBOIO UHCEN IPU SACPHBIX PEaKLHUAX, IPH ITOM
JlaBaTh CIIOBECHYIO ()OPMYJIHMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTeMaTUYECKOE BhIPAXKEHUE;
OOBSICHATh (hU3MYECKHE TPOLECCHl W CBOMCTBA TeJ, B TOM YHCIE€ MU B KOHTEKCTE CHUTyallud
IIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTEpa: BBIABIATh NPUUYMHHO--CIIECCTBEHHBIE CBS3H, CTPOUTH
oOBsiICHEHHE W3 2—3 JIOTMYECKUX IIaroB C OMOpPOH Ha 2—3 HM3y4EHHBIX CBOWCTBA (U3UUYECKUX
SIBJIICHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIe 3a/a4uM (ONUparoIuecs Ha CUCTEMY U3 2—3 YpaBHEHMI), UCIIONIb3Ys 3aKOHBI U
(bopMyIbl, CBA3BIBaIOIINE (PU3HMUECKUE BETMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 33/1auy 3allUChIBATh
KpaTKO€ YCIIOBHE, BBISBIATH HENOCTAIOLINE WM M30bITOUHBIE JaHHBbIC, BHIOMPATh 3aKOHBI U
(dbopMyIibl, HEOOXOIMMBIE JUIsl PEIIeHUs, MPOBOAUTH PACUETHl M OLEHUBATh PEATHUCTUYHOCTH
MIOJTyYEHHOTO 3HaYCHMsI (PU3NYECKOMN BEIMYHHBI,

pacro3HaBaTh Ipo0IEMbI, KOTOPbIE MOKHO PELIUTh MPU MOMOIIHN (PU3HMUECKUX METOJIOB, UCIIOJIb3YS
OIMCAaHUE HCCIIECIOBAHMs, BBIICIATH IMPOBEPSAEMOE IPEANONOKECHUE, OLCHUBATh IPAaBHIBLHOCTH



MOpsAJKAa TPOBENEHUS HUCCIENOBAHMs, JIel1aThb BBIBOABI, HHTEPIPETUPOBATh PE3YNIbTATHI
HaOJIIOIEHUH U OIBITOB;

MIPOBOUTH OIBITHI [0 HAOTIOJCHHUIO (PU3HUECKUX SBICHUH MK (PU3NUECKUX CBONCTB TeJ (M3yUeHUE
BTOpOro 3akoHa HpbIOTOHA, 3aKOHA COXpAaHEHHs HSHEPruH, 3aBUCHMOCTb MEpuojia KoJeOaHWit
MPY>KUHHOTO MAasATHUKA OT MACChl IPy3a U XKECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT aMIUIUTY/IbI
MaJbIX KoJIeOaHU, IPSAMOIMHEHHOE paCIPOCTPaHEHUE CBETA, PA3JIOKEeHHE OEJIOro CBETa B CIIEKTP,
U3Y4YCHHE CBOMCTB H300pa)KeHHs B IUIOCKOM 3€pKajle M CBONCTB M300pa’keHHUs MpeaMeTa B
cobuparomeld JMH3E, HAONIOJCHHE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB  M3IIyYCHHS):
CaMOCTOSITENILHO COOMpaTh yCTAaHOBKY M3 M30BITOYHOTO HaOopa 00OpYyIOBaHUS, OMHCHIBATH XOJ
OTIbITa U €r0 Pe3yabTaThl, GOPMYIUPOBATH BHIBOJIBI;

MPOBOJUTH TMPH HEOOXOIUMOCTH CEPHUI0 MPSIMBIX H3MEPEHHH, OIpenelsis CpeaHee 3HaueHHe
n3MepsieMo BeNWYuHBI ((DOKyCHOE paccTosiHue coOuparomeld JMH3bI), 000CHOBBIBATH BHIOOD
croco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

MPOBOANUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (DM3MUECKUX BEIMYMH C HCHOJB30BAHUEM MPSIMBIX
U3MepeHuil (3aBUCUMOCTh MYTH OT BPEMEHH IPHU PAaBHOYCKOPEHHOM JABM)XEHHUU Oe3 HadaabHOU
CKOpOCTH, TEpPHOAa KOJIeOaHU MaTeMaTHYECKOTO MasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTHU yTJia
OTpaXEHHsI CBETa OT yIjla MaJACHUS W YIJIa MPEeJOMJICHHS OT YIja MaJCHUs): IUIaHUPOBAThH
UCCIIEIOBaHUE, CaMOCTOSATEIbHO COOUpaTh YCTAaHOBKY, (DUKCHUPOBATH PE3YyJIbTAThl MOTYyYEHHOM
3aBUCHUMOCTH (DU3MYECKHUX BEIMYHMH B BHJIE TaONHIl U TpadUKOB, eJaTh BBIBOJIBI IO pe3yibTaTaM
UCCIIC/IOBAHHS;

MIPOBOANTH KOCBEHHBIE U3MEpPEHUs PU3NUECKUX BETUYHH (CPEAHSISI CKOPOCTh U YCKOPEHHE Tella MPU
PaBHOYCKOPEHHOM JIBWKCHUH, YCKOpPEHHE CBOOOJHOTO TMafeHUs, KECTKOCTb TPYKHUHBI,
KOX(QQUIMEHT TPEHUS CKOJIbKECHHS, MEXaHW4ecKas padoTa M MOIIHOCTh, YaCTOTA U TIEPHOA
KoJe0aHuil MaTeMaTH4eCKOro U MPYKMHHOTO MasiTHUKOB, ONITUYECKasi cujla COOMpAaroIIel JINH3HI,
paaMoaKTUBHBIN (DOH): MIAHHPOBATH HU3MEpPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTaHOBKY M
BBITIOJIHATh U3MEPEHUs, CIEAys MPENIOKEHHOH WHCTPYKIIMHY, BBIYUCISATh 3HAUCHUE BEIIMYUHBI H
aHAJM3UPOBAThH MOJyYCHHBIE PE3YIIBTATHI C YIETOM 33JaHHOH MTOTPEITHOCTH H3MEPEHHIA;
coOJTr01aTh MpaBUiia TEXHUKK O€30MaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 00OPYI0BAHHEM;
pa3nuyaTth OCHOBHBIE TPH3HAKM HW3YYEHHBIX (U3WYECKHX MOJETeH: MarephaibHas TOoYKa,
a0COIOTHO TBEPJOE TENO, TOYCUHBIH UCTOUYHUK CBETA, JIyd, TOHKAs JIMH3A, TUITAHETapHAsi MOJIENb
aToMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO SI/1pa;

XapaKTepu30BaTh MPUHIUITBI ICHCTBHUS N3YUYEHHBIX TPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOi
Ha UX OMHUCAaHUS (B TOM YHCTIE: CIUAOMETP, TaTYHKHU MOJO0KESHUSI, PACCTOSHUS U YCKOPEHUS, paKeTa,
9X0JIOT, OYKHU, IEPUCKOII, (OoTOAMNIapaT, ONTHYECKUE CBETOBO/IbI, CLIEKTPOCKOI, T03UMETP, Kamepa
Bunbcona), ucnomnp3ysi 3HaHHUA O CBOMCTBaxX (PU3MUECKHUX SBJIEHUN U HEOOXOauMble (pU3nUecKue
3aKOHOMEPHOCTH;

WCTIOJB30BAaTh CXEMBl M CXEMaTHYHBIE PHCYHKH W3YYCHHBIX TEXHHYECKHX YCTPOWCTB,
U3MEPUTENBHBIX TPUOOPOB M TEXHOJIOIMYECKHUX MPOIECCOB MPU PEIIEHUH YUeOHO--TIPAaKTHYECKUX
3aJa4, ONTHYECKUE CXEMbI JUIs MOCTPOEHUS M300paXeHUH B IUIOCKOM 3epKajie U coOuparomiei
JIMH3E,

MPUBOJIUTL MPUMEPHI (HAXOIUTh WHGOPMALMIO O TMPHMEpax) MPaKTHUYECKOTO HCIOJIb30BAHUS
(GU3NYEeCKUX 3HAHWH B MMOBCETHEBHOM JKU3HU JUTS oOecTieueHust Oe301acCHOCTH TIPU OOpaIeHuH ¢
npubopaMH W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3J0POBbS M COONIOACHUS HOPM
HKOJIOTHYECKOTO MOBE/ICHUS B OKPYKAIOLIEH cpeie;

OCYIIECTBIISITh TMOWCK WH(pOpMauu (U3UIECKOTO colep)aHus B VHTepHETe, caMOCTOSATEIBHO
(bopMynHMpys TOUCKOBBIH 3alpoc, HAXOMUTh IYTH OIPEACNICEHUS JOCTOBEPHOCTH TMOIY4E€HHOU
nH(OPMAIINY HA OCHOBE MMEIOIIUXCS 3HAHUH U TOTIOTHUTEIHHBIX HCTOYHUKOB;



UCTOJb30BaTh MPH  BHINOJIHEHWH YYEOHBIX 33JaHUN  HAay4YHO--TIONMYJSIPHYIO JIUTEpaTypy
(bu3MYECKOTOo cofiepKaHus, CIPaBOYHbIE MaTepUalbl, pecypchl cetu MHTepHeT, BlaaeTs npuéMamMu
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUY U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTb COOCTBEHHbIE NHCHbMEHHBIE U YCTHbIE COOOIICHHS Ha OCHOBE HHGpOpMAIUU U3
HECKOJIbKUX HCTOYHUKOB (PU3NYECKOTO COACpKAHMSI, MYOIMYHO TMPEACTaBISATh PE3YNIbTaThl
IIPOEKTHOM WUJIU UCCIIEI0BATENIbCKON I€ATEIbHOCTH, IIPH 3TOM I'PaMOTHO MCIIO0/Ib30BaTh U3Y4YE€HHBII
MOHATUIHBIN anmapaTt U3y4aeMoro paszena GU3UKU U COMPOBOXKIATH BHICTYIUICHUE MTPE3CHTALIUCH
¢ Y4€TOM 0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB.



TEMATUYECKOE IINITAHUPOBAHHUE 7 KJIACC

HaumenoBan Buabl nesiTesiIbHOCTH 00yUYAKOIIUXCS € Y4€TOM
[
/' ue pasgesos u  KoimvecTso yacos paGoyeii MporpaMMsbl BOCIIATAHUSA
n
TeM
n
NporpamMmal Bcero Kp I/p

Paznen 1. ®u3uka u e€ posib B MO3HAHMH OKPY/KAIOLIEro MUpa

HaGmronenue u onucanue GU3NIESCKUX SBICHUH.

®usuka -
11 Hayka o 2 JIMCKycCHs Ha OCO3HAHKE Ae(QUIUTOB
npupoae COOCTBEHHBIX 3HAHUI U KOMIETCHTHOCTEH B
obyactu GU3HKH;
12 dusnueckue 5 1 Becena, HampaBiieHHas Ha TUIAHUPOBAHUE CBOETO
' BEJTMYHHBI Pa3BUTHUS B MPUOOPETEHUU HOBBIX (PU3NICCKHUX
3HAHW, POSIBIICHUE HHTEPECa K UCTOPUH U
COBPEMEHHOMY COCTOSIHMIO POCCUICKON
EctecTBeHHOH (usnueckoit Hayku.
1.3 ay4YHBIA METOJ 2 1
MTO3HAHUS
Uroro no pazaeny 6

Pasnen 2. IleppoHauyasbHble CBeIeHUS 0 CTPOCHUH BelleCTBA

Brimonnenue TBOPYCCKUX 3aZ[aHHI>'I I10 TIOUCKY

21 CrpoeHue 1 CII0c000B U3MEPEHHsT HEKOTOPBIX (PU3HYECKUX
. BEIIECTBA XapaKTEPHCTHK, HaTPHMEP, PA3MEPOB MATIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), yIATEHHBIX
00BEKTOB, OONBIINX PACCTOSHUM, MaJIbIX
JBmxenue u MIPOMEXYTKOB BpeMeHu. O0CyxaeHne
99 B3aUMO/ICICTB ) | Tpeanaraembix c11oco0oB.
' Y€ 9aCTHIl
BEILECTBA TBopueckue paboThl, HAPBJICHHBIEC HA Pa3BUTHE
A HAYYHOM JTF0003HATENEHOCTH, MHTEpEeca K
rperaTHbI 9
pe © HCCIIEIOBATENBCKOH JIeSITEIbHOCTH.
2.3 COCTOSIHUS 2

BCIICCTBA

Hcnonb3oBanue
odopynoBanus «Touka
pocTay

Ousnueckre npudopsl U
nponenypa NpsMbIX
W3MEPECHUI aHAJIOTOBBIM U
IUPPOBBIM IPHUOOPOM.
OmneiTel: 3mMepenue

nuHbl. U3Mepenue
TEMIIEPATYPBI.

Hcnonp3oBanue gatynka
TEMIIEPATYPHI.

DJIeKTPOHHbIE
odpa3oBareJib
HbIE pecypchbl

Bbubnuoreka
IHOK

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

Bbubnnoreka
IHOK

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

Bbubnnoreka
IHOK

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

Bubnnoreka
1HOK

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

Bubnnoreka
IHOK

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

Bubnnoreka
IHOK
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Hroro no pazgeny

Pazaen 3. /IBu:keHre M B3aMMO/IeiicTBHE TeJl

3.1

3.2

3.3

MexaHU4ecKkoe
IBIDKEHNE

Nuepuus,
Macca,
IIJIOTHOCTh

Cuna. Bunpr
cHunn

Hroro no pazgeny

5

14

21

BeinBrkeHune runores, 00ObACHIIOINX IPOCThIE
SIBJICHHUSI.

[Ipenyioskenne crioco60B MPOBEPKH CHITOTES.
[IpoBenenue uccaegoBaHus MO NPOBEPKE KaKOM-
00 TUIOTE3HI.

[TocTpoenne npocTentix Moaenel Gu3NnIeCcKx
SIBIICHUH (B BUJIE PUCYHKOB WIIA CXEM)
CocTtaBneHue MaMAToK, MIaKaToB I OCO3HAHUS
[IEHHOCTH 0€30MacHOro 00pasa KU3HU B
COBPEMEHHOM TEXHOJIOTUYECKOM MHpE,
Ba)KHOCTH TIpaBUJI 0€30MMacCHOTO MOBEICHHS Ha
TPaHCIOPTE, Ha JOPOTax, C SINEKTPHUECKUM U
TEIUIOBBIM 000pPYIOBAaHUEM B JJOMAIITHHX.

BrinmonHeHne mpakTHYECKUX U J1aOOpaTOpHBIX
paboT /7151 TOBBIILIEHUS] YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pE3 MIPAKTUYECKYHO
JIEATEIbHOCTD.

Pasnen 4. JlaBjienne TBEPABIX TeJl, s KUAKOCTEH H ra3oB

41

Hapnenue.
ITepenaua
JABJICHUS
TBEPABIMU
TeJIamH,
KUIKOCTSIMU U
razamu

AHanu3 1 00BSICHEHHE OIBITOB U MPaKTHYECKUX
CUTYAalMi{, B KOTOPBIX NPOSBISETCS CUIIA
JaBIICHHSL.

O6ocHoBaHKE CTIOCOO0B YMEHBIIICHUS 1
YBEJIMYCHUA NaBJICHU.

JIBIOKEeHUE 110 HAKJIOHHOM
IJIOCKOCTH

HccnenoBanue naBiacHUs
cT0J10a JKUAKOCTH
(Mcnonp3oBaHue JaTIYMKA
JIABJICHUSA)

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

Bbubnnoreka
HOK

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

Bbubnnoreka
IHOK

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

bubnnoreka
1HOK

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

Bubnnoreka
1HOK

https://m.edsoo.
ru/7f416194
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JlaBieHnne
4.2
KUJIKOCTH

43 ATtMocdepHoe
' JIaBIICHUE

JevicTBue
KUOKOCTH U
4.4 rasa Ha 7 1
MOrpy>KEHHOE
B HUX TECJIO0

Hroro no pazneny 21

Pa3nen 5. Pabota u MoImHOCTB. DHeprus

51 Pabora n 3
MOIITHOCTb
59 [Ipocteie 5
MeXaHU3MBI
53 Mexannueckas 4 1
SHEPTHUs
Wroro no pazneny 12

Pe3epBHOE Bpems 3

AHanm3 1 00BSICHEHHE TPAKTHYECKUX CUTYAITHH,
JIEMOHCTPHPYIOIIHNX MTPOSIBJICHUE TaBICHU
KHUIKOCTH ¥ 3akoHa [lackars.

Huckyccus Ha chOPMHUPOBAHHOCTH HaBBIKA
peduiekcun, Npu3HaHUEe CBOETO MpaBa Ha
OIMOKY W TaKOTO K€ IpaBa y IPyroro 4eJoBeKa

Brinonnenue npoekToB AJsl Pa3BUTUSL HAYUYHOR
110003HATENBHOCTH, UHTEpECa K
HCCIIE0BATEIbCKON JESTEIbHOCTY;

OO0cyxieHre rpaHull IPUMEHUMOCTH 3aKOHA
COXPaHEHUS SHEPTHUU.

BeimosiHeHrE IPOEKTOB ISl aKTHBHOTO Y4aCTHUS
B PELICHUU MPAKTUIECKUX 3a7a4 (B paMKax
ceMbH, 00pa30BaTeNbHON OpraHU3aIiK, TOpo/a,
Kpast) TEXHOJIOTHYECKOH U COLMATbHON
HaNPaBJICHHOCTH, TPEOYIONINX B TOM YHCIIE U
(u3NUecKuX 3HAHHUH.

OppucTtrueckas o6ecesa Uit POSBICHUS
HMHTEpeca K MPaKTUICCKOMY U3YUCHHUIO
npoeccuii, CBI3aHHBIX C (PUIUKOM.

Bbubnnoreka
HOK

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

Bbubnnoreka
IHOK

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

Bbubnuoreka
IHOK

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

bubnnoreka
IHOK

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

bubnnoreka
1HOK

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

bubanoreka
IIOK

https://m.edsoo.
ru/7f416194
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OBLIEE KOJIMYECTBO
YACOBIIO
IMPOTPAMME

68

12



8 KIIACC

KoJaunyecTBO 4acos

HaumeHnoBan

Ne
He pa3aesioB U Bceer

n/n K/p I/p
TeM 0
NMPOrpamMMbl

Pa3nen 1. TenyioBble ABJIeHUA

Crtpoenue u

1.1 CBOIiCTBa 7
BeIlleCTBa
Temnosrie

1.2 21 1 5
MPOLIECCHI

Hroro o pasneny 28

Buapl gesiTe 1bHOCTH 00y4AIOIIMXCS C YUETOM
paboueii nporpaMMbl BOCIIUTAHUS

AHanu3 TeKCTa IPeBHUX aTOMUCTOB (HaIpuMep,
(hparmenTa moamel Jlykpenus «O npupoze
BEIIIC») C U3I0KCHHEM 000CHOBaHUI aTOMHOMN
TUTIOTE3BI (CMBICITOBOE uTeHHe). OeHKa
yOeIUTEIbHOCTH STHX 000CHOBAHH.

AHanu3 cuTyalui NpakTUYeCKOro
HCTIONH30BAHUS TEIUIOBBIX CBOMCTB BEIIECTB U
MaTepHuaioB, HAIPUMED, B LEIAX
SHEProcOepeKeHHS: TETUION3OIISIIHS,
3HEeprocOeperarIue KPhIIi,
TEPMOAKKYMYJIATOPHI U T. [I.
AHanmu3 NPaKTUYECKUX CUTYaIlui, CBI3aHHBIX CO
CBOIMCTBaMHU ra3oB, JKUAKOCTEH U TBEPIBIX TEI
OO6cyxIeHne SKOJIOTHUECKUX MOCIIEICTBUAN
WCTIOIB30BAHUS JBUTATENIeH BHYTPEHHETO
CrOpaHusl, TEIJIOBBIX U THIIPO3IEKTPOCTAHLUH.
I'pynmoBsIe TPOEKTHI TSI OCO3HAHUES
MI00ATBPHOTO XapaKTepa SKOIOTHICCKUX
po0JIeM U MyTeH UX pelIeHus
TBopueckue pabOThI, HAPBICHHBIC HA Pa3BUTHE
Hay4YHOU JTF0O03HATEIILHOCTH, HHTEpEca K
HCCIEA0BATENBCKON ACSITEIBHOCTH.

Hcnonn3oBanne
obopynosanus «Touka
pocTa»

Bumsinue Tpenus Ha
temmeparypy (Mcnons3zoBue
JaTyhKa TeMIIepaTyphl.)

Uccnenosanue
TETUTONPOBOIHOCTH,
YIAEIbHON TEMI0EMKOCTH
uwuHapa. (Mcnons3oBanue
JATINKA TEMIEPATyPHI)

HccnenoBanue teMneparypbl
KUTICHUSI BOJIBI, TEMIIEPATypBhI
TUTABJICHUS JIbJIA
(Ucrionp3oBanme naTynka
TEMIIEPATYPHI)

OxJax/IeHue NpHu UCTTapeHUN
(Mcnonp3oBanue naTynka
TEeMIIEPATYPHhI)

Hccnenosanue
OTHOCHUTEIBHON BIAKHOCTH
(Mcnonp3oBaHue JaTIYMKA
TeMIIepaTypsbl)

DJIeKTPOHHBIE
(undposbie)
o0pa3oBaTesibH
ble pecypcsl

Bbubmmoreka
HOK
https://m.edsoo.r
u/7f4181ce

bubnmoreka
LHOK
https://m.edsoo.r
u/7f4181ce
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Pa3znen 2. DiekTpuyecKre U MATHUTHBIE SIBJIEHUSI

2.1

2.2

2.3

24

ONeKTpUYECKU
€ 3apsIIbL.
3apsKeHHBIE
Tena U uX
B3aUMOJICHCTB
ue

ITocTosaunEbIN
3JIEKTPUICCKHU
A TOK

MaruutHsle
SIBIICHUS

DnexTpomMarau
THast
AHAYKIWS

20

15

Pacnio3naBanue u 00bsICHEHUE
SIBIICHUH 3JICKTPHU3ALHU B
OBCEIHEBHOM KU3HU.

Habmronenue u 00bSICHEHNE OIBITOB,

WTIOCTPUPYIOIINX 3aKOH

COXPaHCHUS JIEKTPHUYECKOTO 3apsijia.

HccnenoBanue nmpeobpa3oBaHus
SHEPTHH TPH NOABEME Ipy3a
JNEKTPOBUIATEIIEM.

Brinonsenye cooOeHuN i
(hopMupoBaHUs IIECHHOCTHOTO
OTHOIIIEHUS K JIOCTHKCHHAM
POCCHICKUX YUEHBIX (PUZUKOB.
OCO3HaHUE IIEHHOCTH (hPU3NIECKON
HayKH KaK MOITHOT'O HHCTPYMEHTa
[MO3HAHMSI MUPA, OCHOBBI Pa3BUTHS
TEXHOJIOTHH, BayKHEHTIIEH
COCTABJISIFOLIEHN KYJIBTYPBI.

CaMocCTOsTENIbHBIE U TIPAKTUYECKHE
pabOoTHI I BOCTIPUSTHS
ICTETUUECKUX KAaueCTB (DU3NUECKOM
HayKd: €€ rapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOYHOCTH,
JIAKOHUYHOCTH.

HccnenoBanue 3aBUCUMOCTH CHITHI TOKA
OT HaNpPSDKEHHUSI, COPOTUBIICHUS.
(Mcmonp30BaHue TaTYMKa TOKA U

HaIPSHKCHU )

HccnenoBanne CONpoTUBIEHUS ABYX
pa3HbIx Matepuanos. (Mcnons3oBanne
JaTYMKA TOKA U HAIPSXKEHUS)

HccnenoBanue HarpeBaHus IPOBOJHUKA
MIpU IPOXOXKAECHUN
toka(Vcnonp30BaHye JaTYNKa TOKA U
TEMIIEPATYPHI)

HccnenoBanve MarHUTHOTO T10JIs,
€0371aBaCMOT'0 TTIOCTOSTHHBIM TI0JI0COBBIM
MarauToM. (Mcronb30BaHme qaTINKa
MAarHuTHOTO TIOJIs)

HUccnenoBanue neiicTBUii MAarHUTHOT'O
TIOJIST Ha TIPOBOJTHUK C TOKOM.
(Hcnonp30BaHUE TaTIYNKA TOKA U
MAarHUTHOTO TIOJIST)

Ha0ro1eHue MarHuTHOTO MOJISI KATYIIKH
WHIYKTUBHOCTH C TOKOM IPH IJITABHOM
HM3MEHEHUH TOKa Yepe3 Hee.
(Hcmonp3oBaHue AaT4nKa TOKA U
MAarHUTHOTO TIOJIS)
Hao6monenue MarHuTHOTO TIOJIS KaTYIITKA
HWHJIYKTUBHOCTH C TOKOM CO CTaJIbHBIM
CepACYHUKOM U 0e3 HETO MPH IITABHOM
HW3MEHEHUH TOKa Yepe3 HeE.

Bbubnnoreka
IHOK

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

Bbubnnoreka
IHOK

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

Bubnnoreka
1HOK

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

Bubnnoreka
IHOK

https://m.edsoo.
ru/7f4181ce
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Hroro no pazgeny

PesepBHOE Bpems

OBIIEE
KOJIMYECTBO YACOB
T10 ITPOT'PAMME

37

68

14.

(HUcnonp3oBaHue AaTyrKa TOKa U
MarHMTHOTO TIOJIST)
HccnenoBanne HHAYKIIMOHHOTO TOKA
(HUcnonp3oBaHue naTyrKa TOKa U
MarHUTHOTO TIOJIS)
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Ne
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I

HaunmMmeHnoBanue
pa3aejioB U TeM
nporpaMmbl

KoauyecTBoO
4acoB

Bce

‘o K/p Il/p

Pa3nen 1. Mexannueckue siBJeHUS

11

1.2

13

Mexann4deckoe
JBIDKCHUE U
CITOCOOBI €ro
OIIhUCaHUus

Bsaumonaericteue
Tl

3aKoHBI
COXpaHEHUS

10 1
20 1 3
10 3

Buapl gesiTe 1bHOCTH 00y4aIOIINXCH C

yueToM padoyeii mporpaMMsbl BOCIHUTAHUS

AnHanu3 1 00CyXIEeHUE PA3THYHBIX
IpUMEPOB MEXAHNYCCKOI'0 IBHUKCHUA.
O6cy>xaeHue rpaHuLl IPUMEHUMOCTH
MOJIEJIN «MaTepHaTbHAs TOUKa.
Omnucanne MEXaHHYECKOTO IBHXKECHUS
pa3TMYHBIMHA crIoco0aMu (ypaBHEHUE,
Tadnuia, rpaduk).

AHanu3 XU3HEHHBIX CUTYalUil, B KOTOPBIX
MPOABJIACTCA OTHOCUTCIILHOCTD
MEXaHUYCCKOI'O ABHKCHUA.
PacnioznaBanue u npubImKEHHOE ONMCaHNE
Pa3IIMYHBIX BUAOB MCXaHNYECKOT'O
JBIDKEHHS B IPUPOJIE U TEXHUKE (Ha
puMepax CBOOOHO MaAoIIHX TEl,
JBHXCHHA ) KUBOTHBIX, HeOECHBIX TECII,
TPaHCIOPTHBIX CPEACTB U Ip.)

becena, HarpaBieHHas Ha OCO3HAHUE
LNEHHOCTH (PU3NUECKON HAYKH KaK MOIITHOTO
WHCTPYMEHTAa TO3HAHUA MUPA, OCHOBBI
pa3BUTHS TEXHOJOTHH, BaKHEHUIIEH
COCTABJISIFOLIEHN KYJIbTYPBI.
BrimonHeHne MpakTHYECKUX U JIa0OPaTOPHBIX
paboT /1S MOBBINIEHUS YPOBHS CBOSH

Hcnons3oBanue 060pyaoBaHusA
«Touka pocray

JIBr>KeHue 110 HaKJIOHHOH
MJIOCKOCTH

(Mcnonp3oBaHue JaTUNKA
YCKOpEHUS)

YckopeHne 00beKTa,
NPUBSI3aHHOTO K IPY3y,
cBOOO/THO TAJIAIOIIETO BHU3
(Ucrionp3oBanme naTynka
YCKOpPEHUS)

HccnenoBanue yckopeHwus Tena,
JIBMDKAMOTO TIPYKHHOH OT
ECTKOCTH MPYKUHBI U
YAJIUHEHUS.

(Mcnonmp30BanHme JaTINKA
YCKOPEHUSI)

DJIeKTPOHHBIE
(undposbie)
o0pa3oBaTesibH
ble pecypchl

bubmmoreka
HOK
https://m.edsoo.r
u/7f41a4ab

bubnmoreka
LHOK
https://m.edsoo.r
u/7f41a4ab

bubGnmoreka
HOK
https://m.edsoo.r
u/7f41a4ab
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Uroro no pazneny

KOMIICTCHTHOCTH YCPE3 MMPAKTUICCKYHO

JCATCIIBHOCTD.

40

Pa3nen 2. MexaHn4ecKHe K0JI€0AHUA U BOJIHLI

21 MexaHu4ueckue
' KoJeOaHus
99 MexaHuueckue

BOJIHBI. 3BYK

Hroro no pazgeny

7 3
8 1 3
15

HaOnronenue Koyiebanuii noq AeCTBUEM
CHWJI TSDKECTH M YIPYTOCTH U OOHapyKeHHE

MOT0OHBIX KOJIEOaHHIA B OKPYKaOIIEM
MHUpe.

Ananm3 xonebaHWH Tpy3a HA HUTH U Ha
NpY>KUHE.

Pemenue 3aga4, CBSI3aHHBIX C
BBIYUCIICHHEM HJIU OLICHKOH 4acTOTBHI
(nepuona) kosieOaHuiA.

TBopueckue paboThI, HANIPBJICHHBIC HA
pa3BUTHE HAYYHOH JTI0003HATEIHHOCTH,
HHTEpeca K UCCIEN0BaTENBCKON
JeSTENbHOCTH.

Paznen 3. 3J'IeKTp0Mal"HI/ITHO€ MoJI€ U JJICKTPOMATrHUTHBLIC BOJTHBI

3JI€KTp0MaFHHTHO€
I0JIE 1

3.1
QJICKTPOMArHUuTHBIC

BOJIHBI

IToctpoenue paccyxaeHu,
00OCHOBBIBAIOIINX B3aUMOCBSI3b
QJICKTPUYCCKOI'0O 1 MAarHuTHOI O noJjei.
OKCIepUMEHTaIbHOE U3yUEHHE CBOMCTB
3JIEKTPOMArHUTHBIX BOJIH
Pacno3HaBaHue U aHanu3 pa3audHbIX
MIPUMEHEHUH 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKCEC.

UccnenoBanue 3aBUCUMOCTH
KoJIeOaHuil MPYKUHHOTO MasiTHAKA
OT MacchlI ¥ )KECTKOCTH.
(Ucnonp3oBaHue naTymka
YCKOpEHH)

Hccnenosanue 3aBUCUMOCTH
KoJIe0aHNii MaTEMAaTHYECKOTO
MasiTHHUKA OT OJIMHbBI HUTHU.

HccnenoBanue 3aTyxaromux
KoJe0aHMil.

(Ucnonp3oBaHue naTymka
YCKOpPEHHS)

HccnenoBanne 3aBUCHMOCTH
WHIYKIUU MarHUTHOTO MOJISI OT
CHJIBI TOKA, TIPOTEKAIOIIETO Yepe3
KaTyIIKY.

Hccnenosanue 3aBUCUMOCTH
WHIYKIUU MarHUTHOTO MOJISI OT
KOJIMYECTBA BUTKOB B KaTYHIKe.

bubnnoreka
HOK
https://m.edsoo.r
u/7f41a4ab

Bbubmmoreka
HOK
https://m.edsoo0.r
u/7f41a4ab

bubnnoreka
HOK
https://m.edsoo.r
u/7f41a4ab



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

Uroro no pazneny
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Pa3nen 4. CBeToBbI€ IBJCHUSA

41

4.2

4.3

3aKoHBI
pacnpocTpaHeHHS
cBeTa

JINH3EI 1
OIITHYECKHE
IpHOOPHI

Pasznoxxenune
0eJIoro cBeTa B
CIIEKTP

AHanu3 TEKCTOB, OMUCHIBAIOIINX
MPOSIBJICHUSI DJIEKTPOMArHUTHOTO
W3JY4EHUSI B IPUPOJIC: )KUBbIC OPraHU3MBI,
U3Ty4eHUs] HeOECHBIX Te (CMBICTIOBOE
YTCHHE).

Brimonnenue cooOmeHmid, MPOEKTOB ISt
(hopMHpOBaHUS LIEHHOCTHOI'O OTHOLICHUS K
JOCTYDKEHHSM POCCUHCKHX YUEHBIX
(U3UKOB.

Becenpl, nuckyccun, HapBICHHBIE HA
OCO3HaHUE IICHHOCTH (PU3NICCKON HAYKH KaK
MOIITHOTO MHCTPYMEHTA [IO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUILIEH
COCTAaBJISIFOLIEH KYJIbTYpBI.

OOBbsICHEHNE W MOJEIUPOBAHUE COJHEYHOI'O
1 JIYHHOTO 3aTMEHHIA.

Uccnenosanne 3aBHCHMOCTH yria
OTPaXKEHHUsI CBETOBOTO JIy4a OT yIJIa MajieHusl.
AHanu3 ycTpoWCTBa M NPHUHIMIIA JIEHCTBUS
HEKOTOPBIX ONTUYECKUX npudOpoOB:
¢doroanmnapaTa, MUKpPOCKOIIa, TEJIECKOIIA.
CaMocTosTeNIbHBIE U TIPAKTHYECKHE PAaOOTHI
JUIL  BOCTIPUSITHSL 3CTETUYECKHX KauecTB
(u3nueckoil Hayku: €€ TapMOHHYHOTO
[IOCTPOCHHUA, CTPOTOCTH, TOYHOCTH,
JJAKOHUYHOCTH.

HccnenoBanue UHIYKIIMOHHOTO
toka. (Mcnonp30Banue qaTunka
TOKAa ¥ MarHATHOTO TIOJIS)
Hccnenoanue aeicTBuil
MarHMTHOTO TIOJIS Ha IIPOBOJHHUK C
TOKOM.
(Ucnonp3oBaHue AaTyrKa TOKA U
MarHUTHOTO TIOJIS)
HaGroieHue MarHuTHOTO OIS
KaTYIIKH HHIYKTUBHOCTH C TOKOM
MIpH TUIABHOM M3MEHEHHH TOKa
yepe3 He€. (Mcnonp3oBanue
JTATYMKA TOKA ¥ MAarHATHOTO TIOJIS)
HaGroieHue MarHuTHOTO OIS
KaTYIIKA HHIYKTUBHOCTH C TOKOM
CO CTaJBHBIM CEepICYHUKOM U 0e3
HETro IpH IMJIaBHOM U3MCHCHUU
TOKa 4epes Hee.

bubnmoreka
LHOK
https://m.edsoo.r
u/7f41a4ab
bubnnoreka
ILHOK
https://m.edsoo0.r
u/7f41a4ab

Bubnuoreka
LHOK


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

Hroro no pazgeny 15

Pa3nen 5. KBanTtoBbIe SIBJEHUA

O6cyskaeHue MpOTUBOPEUHH MIaHEeTapHON
Hcnyckanue u .
MOJIEIIN aTOMa ¥ OCHOBaHWM JUI THIIOTE3BI

51 MHOTJIOIIEHNE CBETA 4 1
Bopa o cranmonapHbeIx opouTax
aTOMOM
3NIEKTPOHOB.
OOcyxeHne BO3MOYKHBIX THIIOTE3 O
- CrpocHue 6 L MOJIETISIX CTPOEHHS S/Apa.
' ATOMHOTO S11pa AnHanu3 OMOJIOrMYEeCKUX U3MEHEHUH,
MPOUCXOIAIINX O] JEHCTBUEM
PannOaKTUBHBIX U3TYUYCHUI.
Hcrionp30Banne pagioakTUBHBIX
W3IY4YCHUI B MEIUIIHE
5.3  SlnepHble peakuuu 7 1 1  I'pynmoBbie mpoeKTHI Uit OCO3HAHUS
I7100aIBHOTO XapaKTepa SKOJIOTHIECKUX
npoOJIeM U IyTeH UX peIeHUs
HUroro mo paznemy 17

Paznen 6. [loBTOpUTEIHHO-000011IaK0IIUI MOAYJTIH

[ToBTOpEHUE 1 OBpucTHUeckas 6ecena JIsl IPOSBICHUS
060011eHne MHTEpeca K MPaKTHYECKOMY H3YUYECHHUIO
6.1  coxepxaHus Kypca 9 2 npodeccuii, CBI3aHHBIX C (HUZNKOM.

¢uzuku 3a 7-9
KJ1acc

Wroro no pazneny 9

https://m.edsoo.r
u/7f41a4ab

bubnnoreka
HOK
https://m.edsoo.r
u/7f4ladab
bubnnoreka
HOK
https://m.edsoo.r
u/7f41a4ab

bubnmoreka
LHOK
https://m.edsoo0.r
u/7f41a4ab

bubnnoreka
HOK
https://m.edsoo.r
u/7f41a4ab
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