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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma no (pusmke Ha ypoBHE OCHOBHOTO 00I11er0 00pa30BaHuUs COCTABIEHA Ha
OCHOBE TIOJIO)KEHUH U TpeOOBaHUH K pe3yabTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
obOpasoBarenbHO MTporpammsl, npeAcTaBieHHBIX B PI'OC OO0, a Takxke ¢ yuéToM
benepanpHON paboueit mporpaMmbl BocuTanus 1 KoHIenuu npenogaBaHus y4eOHOTO
npenmeta «Pu3nKa.

Copneprkanue mporpamMmsl 1o (pU3MKe HAPaBIeHO HAa (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH O0YYarOIINXCs U OPraHU3alHIo U3yuyeHus: GU3MKH Ha
JesITeIbHOCTHOM OCHOBE. B mporpamme 1o (pu3nke yauThIBAIOTCS BO3MOKHOCTH y4eOHOTO
npeameta B peanuzarnuu TpedoBannii ®I'OC OO0 Kk mIaHUPyEeMbIM JTIMYHOCTHBIM U
METaIpeIMETHBIM pe3yIbTaTaM 00y4YeHHs, a TAKXKE MEXKITPEIMETHbIE CBS3H
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMs.

[Tporpamma 1o pu3MKe yCTaHABIUBACT pacIpeelieHue YIeOHOro MaTepraa mo roaam
oOyueHus (TI0 KJlaccam), mpeiaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUEHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUS IPEIMETHOTO CONEPKAHUS U YUETE BO3PACTHBIX
0COOCHHOCTEH 00yYaroINXCs.

[Tporpamma 1o ¢u3nke pazpaboTaHa C ENbI0 OKa3aHUS METOUYECKOM MOMOIIN YIUTEITIO
B CO31aHUU paboyel MPorpaMMBbl 10 y4eOHOMY MTPEIMETY.

OwusmKa SBISETCS CUCTEMOOOPA3YIOIINM JIJISl €CTECTBEHHO-HAYYHBIX YU€OHBIX IPEMETOB,
MOCKOJBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHHM, N3Y4aeMbIX XUMHEH,
Ouosioruel, acTpoOHOMUEH U PU3MUECKO reorpadueil, BHOCUT BKJIAJ] B €CTECTBEHHO-HAYUHYIO
KapTUHY MUpa, IPeoCcTaBIsieT Harboee icHble 00pa3iibl MPUMEHEHHS] HAYYHOT'O0 METO/1a
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHHUS JJOCTOBEPHBIX 3HAHUN O MUpE.

Opna U3 riaaBHBIX 33124 GU3NYECKOr0 00pa30BaHus B CTPYKType o0Iero oopa3oBaHus
COCTOUT B (JOPMHPOBAHUH €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH U MHTEpEca K HayKe y
oOyJaromuxcs.

N3yuenue ¢pu3nku Ha 0a30BOM YpOBHE IPEAIIOIAraeT OBJIaJeHUE CIASAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYIO TPAMOTHOCTD:

HAy4YHO OOBSACHATH SIBICHUS;
OLIEHUBATh U IOHUMAaTh 0COOEHHOCTH HayYHOT'O CCIIEeI0OBaHUS;
MHTEPIIPETUPOBATH JIaHHBIE U UCIOJIb30BaTh HAYYHbIE JOKA3aTEIbCTBA AJISl IOJyUYEHUS BBIBOJOB.

Llenu u3ydyenus GpU3MKHA Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMsl ONpeEIICHbI B
Konnenmuu npenogaBanus yueoHoro npeamera «@u3rka» B 00pa3oBaTeIbHbIX OPraHU3aLMIX
Poccuiickoii @enepaiiuu, peaan3yonx 0CHOBHbIE 00111e00pa3oBaTeIbHbIE IPOrPaMMBI,
yTBepkI€EHHOU pemenrem Komuternn MununcrepctBa npocsemenus Poceniickon @enepannn
(mpotokon ot 3 nexadbps 2019 r. Ne I[1K-4BH).

Henun usyvyenus puznku:
puOOpeTeHNe UHTEpeCca U CTPEMJICHHS 00yYaroInXcs K HAyYHOMY U3Y4EHHUIO TPUPOIbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEJCTABICHUN O HAYYHOM METO/I€ MO3HAHMS U (POPMHUPOBAHUE UCCIIEIOBATEIHCKOTO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBICHUSM;
dbopMUpOBaHNE HAYYHOTO MUPOBO33PEHUSI KaK pe3y/bTaTa U3y4eHUs OCHOB CTPOEHUSI MaTepuun
U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

(dbopMHpOBaHUE MPEACTABICHUN O pOJIU (PU3UKH JUTS Pa3BUTHSL JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHil;

pa3BUTHE IPEICTABICHUN O BOBMOXKHBIX cpepax Oyayiieit npodeccuoHaIbHON AesITeNbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JIaIbHEHIIeMy 00yUEHHIO B 3TOM HalpaBJIeHUH.
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JlocTuxkeHue 3TUX Lenei mporpaMMbl Mo (PU3HKE Ha YpOBHE OCHOBHOTO O0ILIEr0o
o0Opa3oBaHUs 00ECTIEUNBACTCS PEIICHUEM CISAYIONUX 3a1a4:
NpHOOpEeTEeHUE 3HAHUH O TUCKPETHOM CTPOSHUU BEIIECTBA, O MEXAHHYECKUX, TETIJIOBBIX,
AIIEKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
NPHOOpPETEHUE YMEHUH OIUCHIBATh U OOBSACHATH (PU3HUECKUE SIBJICHHS C UCIIOJIb30BaHUEM
MOJIy4YEHHBIX 3HAHUI;
OCBOEHHUE METOJIOB PEIICHUS MPOCTEHIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BAHUEM (DHU3HUECKUX
MO/JIEJICH, TBOPUYECKUX H MTPAKTUKO-OPHEHTUPOBAHHBIX 33]1aY;
pa3BUTHE YMEHUI HAOIIOATh MPUPOTHBIC SBJICHS U BBITIONHSTH OIBITHI, JIA0OpAaTOPHBIC
paboThI U SKCIIEPUMEHTAIbHbBIE UCCIIEA0BAaHUS C UCIIOIb30BAHUEM U3MEPUTEIBHBIX PUOOPOB;
OocBoOeHUE NpUEMOB paboThI ¢ HH(pOpManHel GU3HMUECKOTo CoAepKaHUs, BKI0OYasi HHPOpMAIHIO
0 COBPEMEHHBIX JOCTHKCHUSIX (DU3MKH, aHATTN3 U KPUTHUUYECKOE OIICHMBaHUE HH(DOpMAIIHH;
3HAKOMCTBO CO chepamu MPOoPECCHOHATBHON JAeITEIHLHOCTH, CBI3aHHBIMHU C (DU3HKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUSIX (PU3HUECKON HAYKU.

Ha n3ydenue ¢pusuku (6a30BbIl yPOBEHB) HA YPOBHE OCHOBHOT'O 00IIET0 00pa30BaHUS
oTBoaMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezien0), B 8 kitacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B HeZeInio).

[Ipennaraemsiii B mporpaMMme 1o Gu3uKe nepeueHs J1ab0paTOPHBIX padoT M OIBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapaKTep, yYUTEINb JesIaeT BEIOOp MPOBEICHUS JIaDOpaTOPHBIX paboT U
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJaIONNXCsl, CIIMCKA IKCTIEPUMEHTAIBHBIX
3aJjaHu, IpearaeéMbIX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'O IK3aMeHa 1o (pusmke.

COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Paznes 1. ®u3nka u e€ posib B NO3HAHUHM OKPY/KAIOLIEro MUpA.

®u3uka — Hayka o npupoze. SABnenus npupoasl. Pu3ndecKkue SBICHUs: MEXaHUUECKUE,
TEIJIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BeqnunHbl. M3mepenne pusndeckux BennuuH. Guznueckne npuOopsl.
ITorpemHocTs n3MepeHuid. MexayHapoaHas CucTeMa €IMHMUII.

Kak ¢u3uka u npyrue ecrecTBeHHbIE HAyKH U3y4atoT MpUpoay. EcTecTBEeHHO-HAyUHBIH
METO/1 T03HaHUs: HabJroIeH!e, TOCTaHOBKA HAyYHOT'O BOIIPOCA, BBIIBUKEHHUE TUIIOTES,
HKCIIEPUMEHT IO MPOBEPKE IMIOTE3, 00BSICHEHNE HAa0III01aeMOro siBiIeHus. Onrcanue
(bU3NUECKUX SBICHUH C IOMOLIBIO MOJIETEH.

Hemoncmpayuu.

Mexanudeckue, TEIIOoBbIe, JIEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SIBICHUS.

duznyeckue NpudOpsl U NPoIeaypa IPSIMbIX U3MEPEHUN aHAJIOTOBBIM U IU(POBBIM MPUOOPOM.
Jlabopamopuvie padomol u onvimel.

Omnpenenenne HeHbl JeIeHNs HIKaIbl U3MEPUTEIBLHOTO pUdopa.

W3mepenne pacCcTOsTHU.

N3mepenne 00bEMa )KUIKOCTH B TBEPIOTO Tea.

Omnpenenenue pasMepoOB MaJbIX TEIN.

N3mepenne Temneparypsl IpU NOMOIIHN KUAKOCTHOTO TEPMOMETpPA U 1aTYMKa TEMIIEPATYPBHI.

IIpoBenenue uccie0BaHus 110 IPOBEPKE TUIIOTE3bI: JaIbHOCTD IOJIETA IIApUKa, IIYIIEHHOTO

TOPU30HTAJILHO, TEM O0JIbIlIe, UeM OO0JIbIlIe BHICOTA ITYCKa.

Pa3nea 2. [leppoHavyabHbIe CBeIeHHUA O CTPOCHHMH BeleCTBA.

Crpoenue BemecTBa: aToMbl U MOJIEKYJIBI, X pa3Mepbl. ONBITHI, JOKa3bIBAIOIINAE
JUCKPETHOE CTPOEHHUE BEILECTBA.
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JBmxenue yactuil BeniectBa. CBsi3b CKOPOCTH JBUIKEHUS YACTHUIL C TEMIIEPATYPOU.
BpoyHnoBckoe nmwkenue, nuddysus. BzanmoaeiicTBie 4acTHI] BEIIECTBA: TPUTHKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPIABIX
(xpucramnyeckux) Tes. B3auMocBsa3b My CBOMCTBAMH BEILIECTB B Pa3HBIX arperaTHbIxX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN
BOJIBI.

Hemoncmpavyuu.

Hab6nronenne 6poyHOBCKOTO JBHKEHUS.
Hab6monenue nuddy3un.
Habmroienue siBieHuii, 00bACHIIOUMXCA MPUTSHKEHUEM HIIM OTTAIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

OrneHka IuaMeTpa aToMa METOJIOM PSIOB (C UCIob30BaHueM (pororpaduii).
OnbITHI O HAOTIOICHUIO TETIOBOTO PACIIMPEHHUSI TA30B.
OnbITHI IO OOHAPYKEHUIO TEUCTBUS CHUJI MOJICKYJISIPHOTO TPUTSIKEHHUS.

Pa3nen 3. /IBu:keHune U B3auMo/ieiicTBHeE TeJl.

Mexanudeckoe aBuxeHue. PaBHOMEpHOE U HepaBHOMEpHOE JIBHKeHHE. CKOPOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHUH. Pacuér myTr u BpeMeHU JBUKEHUS.

SIBnenue nuepuuu. 3aKoH nHepUUU. B3anMoeiicTBre Ten Kak NpuyrnHa U3MEHEHH S
CKOPOCTH JIBHKEHHS Tell. Macca kak mepa uHepTHocTH Tena. [ImoTHocTh BemecTBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIE 00bEMa BEIIECTBA.

Cuna xak xapakTepuCcTHKa B3auMoaencTBus Tei. Cuiia ypyroctu u 3akoH ['yka.
N3mepenne cuiibl C MOMOUIBIO JUHAMOMETpa. SIBjIeHue TAroTeHus u cuia Tsxectu. Cuna
TSOKECTH Ha JApyrux mianetax. Bec rena. HeecomocTs. CnoskeHue cuil, HalpaBJICHHBIX 110
onHOU npsiMoil. PaBHozelcTBytomas cuit. Cuiia TpeHus. TpeHue CKONbXEHHs U TPEHUE MTOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

HabGmonenrne MexaHn4ecKoro JBMKEHUS Tefa.

N3mepenne ckopocTu MPSIMOJIMHEMHOTO IBUKEHHUS.
Habumronenue siBjaeHUs] UHEPIUH.

Habmroienue n3MeHeHns: CKOPOCTH TIPH B3aUMOJICHCTBUH TETl.
CpaBHeHHE MacC O B3aUMOJICHCTBHUIO TEJL.

CroxeHue cuil, HalpaBJIE€HHBIX 110 OJTHON TPSIMOM.

Jlabopamopnuvie padbomot u onvimol.

Omnpenenenne CKOPOCTH PaBHOMEPHOTO JBIKEHUS (IIapHKa B )KUJIKOCTH, MOJIETU
ANEKTPUIECKOTO aBTOMOOUJIS U TaK Jlajee).

Omnpenenenue cpeHel CKOPOCTH CKOJBKEHUS OpycKa MM [IapuKa MO HAKIOHHOW TIOCKOCTH.
Ornpezenienne mI0THOCTU TBEPJOTO Tea.

OMnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTsHKEHUS (ehopMaIlui) Mpy>KUHBI OT
MIPUIIOKEHHOM CHIIBI.

OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHIIBI TPEHUSI CKOJIBKEHHSI OT Beca Teja U XapakTepa
COINPUKACAIOIINXCS TOBEPXHOCTEM.

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

Hasnenune. CiocoObl yMEHBIIICHUS ¥ yBEIMUEHUS JaBiieHus. [laBieHue ra3a. 3aBUCUMOCTD
naBJeHus ra3za oT 00béMa, TeMmeparypsl. [lepegaua naBneHus: TBEPABIME TeIaMH, KUAKOCTIMHU
n razamu. 3akoH Ilackams. ITneBMaTHndeckre ManTuHbI. 3aBUCHMOCTD JaBJIEHUS KHUIKOCTH OT
rnyounsl. ['uapocratnyeckuit mapagokc. Coodmaromuecst cocysl. [ uapaBindeckue
MEXaHU3MBI.

AtMocdepa 3emnu u atMmocdepHoe naBneHue. [[pudanHbI CylecTBOBaHUS BO3TYIIHOM
o6omouku 3emiu. OnbeiT Toppuuenu. U3mepenne arMmochepHOTO AaBiIeHUs. 3aBUCUMOCTh
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aTMOc(epHOTO JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsl. [IpuOops! 1t n3mMepeHus
aTMOC(EpHOTO JaBICHHUS.

JleiicTBHE KUAKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TeN0. BriTankuBaromas (apxumenoBa)

cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.

3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHuUs KUIKOCTHIO U Fa30M.

CooOmaromumecs COCy/Ibl.

I'mapaBauyeckuit mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHUMOCTh BBITAJIKHBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH Tela U IUIOTHOCTU
KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOILEH CUJIbI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue miaBanus TeN: IJIABaHUE WIK NOTPYKEHHUE TN B 3aBUCUMOCTH OT COOTHOILLIEHUS
IJIOTHOCTEN TeNa U KUJIKOCTH.

Jlabopamopnwsie padbomot u onvimol.

HccnenoBaHue 3aBUCMMOCTH Beca Tejia B BoJIe OT 00bEMa MOrpyKEHHOH B KUIKOCTH YACTH
Tena.

OrnpenenieHne BHITAJIKUBAIOLIEH CUIIbL, ACHCTBYIOLIEH Ha TEJIO, HOTPYXKEHHOE B )KUAKOCTb.
IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAOLIEH CHJIbI, ICCTBYIOIIECH HA TEIO B KUIKOCTH, OT
Macchl Tena.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO B
KUAKOCTU, OT 00BbEMA MOTPYKEHHOM B JKUJKOCTh YACTH T€Ja U OT IJIOTHOCTH KUAKOCTH.
KoHncTpynpoBanue apeomerpa Wi KOHCTPYHUPOBAHUE JIOJAKHU U ONPECIICHUE €€
rPY30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JDHeprusi.

Mexanudeckas pabora. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblyar, 0JI0K, HAKJIIOHHAs MIIOCKOCTh. [TpaBuiio paBHOBeCHS
pbruara. [IpuMeHeHne npaBuiIa paBHOBECHS pblyara K OJI0Ky. «30J10TO€ IPABUII0» MEXaHUKH.
KIIJI npocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas 3Heprus. Kunernueckas u noreHuuanbHas sHeprus. [Ipespamenue
OJIHOTO BU/Ia MEXaHUUYECKOH SHEPTUHU B APYroil. 3aKOH COXpaHEHUs IHEPIHH B MEXAHHKE.

Hemoncmpayuu.

[TpriMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie padomol u onvimel.

Omnpenenenne pabOThI CHIIBI TPEHUS P PABHOMEPHOM JIBH)KEHUU Tella IO TOPU30HTAIIbHOM
MIOBEPXHOCTH.

HccenenoBanue ycioBUi paBHOBECHUS phlyara.

N3mepenne KI1/] HakTOHHOM MITOCKOCTH.

W3ydeHue 3aKkoHa COXpaHEHUS MEXaHUYECKOM 3HEpruu.

8 KUIACC

Pa3gen 6. TensioBbIe IBJICHUA.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO--KUHETUYECKON TEOPUHU CTPOEHHUs BemecTBa. Macca

U pa3Mepbl aTOMOB U MOJIEKYJT. ONBITHI, TOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.

Mopnenu TBEPOTO, KHUAKOTO U Ta3000pa3HOTr0 COCTOSIHUI BemlecTBa. Kpucrammueckue u
amopdusie Tena. OObSICHEHUE CBOMCTB Ta30B, )XUAKOCTEH 1 TBEPIBIX TEJ HA OCHOBE MOJIOKEHUHN

MOJIEKYJIIPHO--KUHETHYECKON Teoprun. CMaunBaHUE U KallWJUISIpHbIE sIBJIEHUS. TernaoBoe
pacIIMpeHne U CXKaTHe.
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Temmneparypa. CBsi3b TeMIEpaTyphl CO CKOPOCTHIO TETNIOBOTO JIBMYKEHHUS YACTHII.
Buytpennss sueprus. CriocoObl U3BMEHEHHUs BHYTPEHHEH dSHepTruu: Teruionepeaada u
COBepIIIeHHE padoThl. BUIbI TeTUIONEpe1aun: TEIJIONMPOBOAHOCTD, KOHBEKIINS, U3TYUCHHE.

KomnuectBo TemnoTel. Y aeiapHas TEII0EMKOCTh BelecTBa. Temioo0MeH U TEIIOBOE
paBHOBecHe. Y paBHEHHUE TEIJIOBOTO Oaytanca. [1naBiaeHue u oTBepieBaHNE KPUCTALNTHYECKUX
BEIIeCTB. Y AelbHas TeruioTa rasienus. [lapoodpazoBanue u koHaeHcanwus. Vicnapenue.
Kunenue. Y nenpHas Temiora mapooOpa3oBaHus. 3aBUCUMOCTb TEMITEPATypPbl KUTICHHS OT
aTMoc(hepHOTro JaBICHMS.

BnaxxnocTs Bo3ayXa.

DHeprus TOIIMBa. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpuntumner padoTs! TemnoBsix Asuratenei KI1J rermoBoro asurarens. TemnmoBsie
JIBUTATENIH U 3aIIATA OKPYKAIOIIEN CPEBI.

3aK0H COXpaHEHUs U MPEBPAILCHUS SHEPTHUHU B TEIUIOBBIX MPOIeccax.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

HaGmronenne nuddy3un.

HabGnronenue sBeHn CMaYMBaHUS U KaTUJUIAPHBIX SBJICHHM.

HabGmronenue TeniaioBoro pacuimpeHus Tel.

W3meHenune naBiaeHus ra3a Ipy M3MEHEHHH 00bEMa U HarpeBaHWU WJIU OXJIaXKICHHH.
[IpaBuna n3amMepeHus TeMiepaTypsl.

Bunb! Teruionepenayn.

OxnaxkJiIeHue Mpu COBEPIIEHUU PabOTHI.

HarpeBanue nipu coBepiiieHuN paboThl BHEITHUMH CHJIAMH.

. CpaBHEeHUE TEMIOEMKOCTEN pa3InYHbIX BEILIECTB.

. HaGmroienue kunenus.

. HabnroieHue nocTosiHcTBa TeMIEpaTyphl PH IUIaBJIECHUH.
. Mozienu TennoBbIX JBUTATEIEH.

Jlabopamopnwvie padbomot u onvimol.
OnBITHI MO OOHAPYKEHUIO NEHCTBHUS CHUJI MOJIEKYJISIPHOTO TPUTSIKEHHUS.
OnBITHI IO BhIpAIIMBaHUIO KPUCTAJUIOB OBAPEHHOM COJIM MIIM caxapa.
OnbITh! IO HAOIIOAEHUIO TEIIIOBOTO PACIIMPEHHs ra30B, KHUJIKOCTEN U TBEPBIX TEI.
Ornpezenenne naBieHUs BO3ayXa B OAJJIOHE MITIPHUIIA.
OnbITHL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD JIABJICHUS BO3/lyXa OT €ro 00bEMa M HarpeBaHMsI UK
OXJIQXKICHUSI.
[TpoBepka runoTessl JIMHEHHOMN 3aBUCHMOCTH JITMHBI CTOJIOMKA KHUJIKOCTH B TEPMOMETPUUECKOM
TpyOKe OT TeMIepaTyphl.
HaOnronenue u3mMeHeHusl BHYTpEHHEH SHEPTUU Teja B pe3ysbTaTe TeIulonepead u paboThl
BHEIIHUX CHUII.
HccnenoBanue sBJICHUS TEMJI000MEHa MPH CMEIIMBAaHUM XOJIOAHON U ropsyei BOJbI.
Omnpenenenne KOJIMYecTBa TEIIOTHI, OIYYEHHOTO BOIOM MPHU TEIIO0OOMEHE C HarpeThIM
METaJUIMYECKUM [IUIUHAPOM.
Onpenenenre yaeabHOW TEIIOEMKOCTH BEIIECTBA.
HccnenoBanue npouecca uCapeHusl.
OrnpeneneHne OTHOCUTENBHON BIIAXKHOCTH BO3yXa.
Omnpenenenue yenbHON TEIUIOTHI IIABJICHNUS JIbJA.

Paszpnen 7. diekTpuyeckue 1 MAarHUTHBIE SIBJICHHS.

Onexkrpuzanus Teil. J[Ba poja dJIEKTpUUECKUX 3apsioB. B3anMonelicTBre 3apskKeHHbBIX
ten. 3akoH KyroHa (3aBUCHMOCTD CHJIbI B3aUMOJEHCTBHS 3apsKEHHBIX TeJl OT BEJIMUHUHBI
3apsI0B U PaCCTOSTHUS MEXKy TEIAMH).

Onekrpuueckoe noje. Hanpspk€HHOCTH anekTpuueckoro nodjis. [IpuHiun cyneprno3nuun
IIEKTPUYECKUX ITOJIEN (Ha KAUECTBEHHOM YPOBHE).
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. DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Hocurenu smekTpuyeckux 3apsaaoB. DJIeMEHTapHbIN leKTpuueckuid 3apsaa. CtpoeHue
atoma. [IpoBOTHUKY M TUAIEKTPUKU. 3aKOH COXPaHEHHSI AJIEKTPHUECKOTO 3apsiaa.

DNEKTPUUECKU TOK. Y CJIOBHSI CYILIECTBOBAHUS 3JIEKTPUUECKOro Toka. MlcTouHuKH
IIOCTOSIHHOT'O TOKA. J|efiCTBUS JIEKTPUUYECKOTO TOKA (TEIJI0BOE, XUMUYECKOE, MAaTHUTHOE).
DNEKTPUUECKHUH TOK B )KUJKOCTSIX U ra3ax.

Onekrpuueckas nemnb. Cuia Toka. JnekTpuyeckoe HanpspkeHue. ConpoTUBIIEHNE
MPOBOAHMKA. Y IEIbHOE CONTPOTUBJICHHE BellecTBa. 3akoH OMa i y4acTKa Lemu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

PaboTa 1 MOIITHOCTH 2JIEKTpUUECKOro ToKa. 3akoH Jlkoynsa—JIeHnna. DnekTpuyeckue nemnu
U TIOTPEOUTENHN AIIEKTPUIECKON SHEepruu B ObITy. KOpoTKOe 3aMbIKaHue.

[ToctosiHHbIE MarHUTHI. B3auMoielicTBE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe moJie.
MarunuTtHoe nojie 3eMJId U ero 3HaueHHe JiJIsl ’Ku3HU Ha 3emuie. OnbIT DpcTeaa. MaruutHoe nosie
ANEKTPUUYECKOT0 TOKa. [IprMeHeHne 31eKTpOMarHuToB B TEXHUKE. J[eficTBUE MAarHUTHOTO MOJIS
Ha MPOBOJHUK C TOKOM. DJIEKTPOABUIATENb IOCTOSHHOTO TOKa. Mcnonp30Banue
ANIEKTPOABUTATENCH B TEXHHUECKUX YCTPONUCTBAX U HA TPAHCIOPTE.

Onpitel Gapanes. SABnenue snekrpoMarHuTHON uHAYKUUU. [IpaBuno Jlenna.
Onekrporerepatop. CriocoObl MOTyYEHUS EKTPUUECKON SJHEPTHH. DIEKTPOCTAHIINH Ha
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DrneKkTpu3anus Ted.

JIBa poja NEeKTpUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.

DneKTpocTaTHuecKast UHIYKIIHSL.

3aKOH COXpaHEHMsI IJIEKTPUUECKUX 3apsJIOB.

[TpOBOAHMKY U TUIIIEKTPUKHU.

MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJIS.

HIcTOYHUKY TOCTOSTHHOTO TOKA.

JIefiCTBHS 2IEKTPUYECKOTO TOKA.

ONEeKTpUYECKU TOK B )KUIKOCTH.

N3Mmepenne cuiibl TOKa aMIIEPMETPOM.

N3MepeHne 371eKTpUYECKOro HarpsKeHUsT BOJTbTMETPOM.

Peocrar u marazuH COpPOTUBIIEHUN.

BsanmonelicTBre MOCTOSTHHBIX MarHUTOB.

MopnenupoBaHue HEBO3MOKHOCTH PA3JAEIEHUsI [IOJOCOB MAarHUTa.
MoenvupoBaHre MarHUTHBIX MOJIEN OCTOSIHHBIX MAarHUTOB.
OmneiT Opcrena.

MarnuTtHoe 1ojie TOKa. JJIEKTPOMArHHmT.

JlelicTBME MAarHMUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
DIIEeKTPOABUTATEINb MIOCTOSTHHOTO TOKA.

Hccnenoanue sBIEHUS 3JIEKTPOMATHUTHON MHIYKIIMH.

Omnerter @apages.

3aBUCHUMOCTD HaIpaBJIeHUs! MHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.

Jlabopamopuvie pabomul u onvimel.
ONEITEI IO Ha6J'IIO)IeHI/IIO QJICKTPpHU3alluU TCII HH)IYKHI/Ieﬁ " Ipr COITPUKOCHOBCHWH.
HccnenoBanue qeHCTBUS IEKTPUIECKOTO MO HA MPOBOIHUKH U AUDTICKTPHUKH.
CoOopka u mpoBepKa pabOThI AIMEKTPUIECKON IETH MOCTOSTHHOTO TOKA.
H3mepeHue u peryJInpoBaHHUe CUIIBI TOKA.
W3mepenne u peryampoBaHue HaAPsHKCHUS.
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HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYILIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS
pe3uCTOpa U HAIIPSKEHHS HA PE3UCTOPE.

OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JIEKTPUYECKOI'O CONIPOTUBIICHUS IPOBOAHUKA OT €r0
JUIMHBI, TUIOILA/IA MOIIEPEYHOr0 CEYEHU U MaTepuraa.

IIpoBepka npaBuia CI0KEHUS HAIPSKEHU I TIPH ITOCIIEI0BATEIbHOM COCIMHEHUH JIBYX
PE3UCTOPOB.

IIpoBepka npaBuia sl CUIIbI TOKA MTPU NapAJLIIEIbHOM COEAMHEHUHU PE3UCTOPOB.
Onpenenenne pabOTHI AIEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

Ornpenenenre MOITHOCTH 3JIEKTPUYECKOTIO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYILIETO YEPE3 JAMIIOUYKY, OT HaIPS)KEHUS HA HEM.
Onpenenenne KIIJ[ narpeBarens.

HccnenoBanne MarHuTHOrO B3aMMOJICHCTBUS IIOCTOSSHHBIX MArHUTOB.

W3ydyeHre MarHUTHOTO TOJIS TOCTOSIHHBIX MarHUTOB MIPU UX OObETUHEHUH U pa3e/ICHUN.
UccnenoBanue neiCTBUS 3IEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThL, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIbI B3AUMOJICHCTBHS KAaTYILIKU C TOKOM U MarHuTa
OT CWJIbI TOKA M HaIlPaBJICHUS TOKA B KATYIIKE.

N3yuenue aeiicTBUS MarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

KoncTpyrnpoBanue u u3ydeHue padboThl AIEKTPOIBUTATEIS.

N3mepenne KI1/] anekTpoaBuraTenbHOM yCTAHOBKHU.

OIBITHI 110 UCCIIEIOBAHUIO SIBJICHUS SJIEKTPOMArHUTHON MHIYKITUU: UCCIIEA0BAHIE N3MEHECHHM
3HAUYEHHUsI U HAMPABIICHUS UHIYKLIUOHHOIO TOKA.

9 KUIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBrxeHue. MartepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOT O JBMKEHUsA. PaBHOMEpHOE NpsiMosIMHEHOE ABMkeHue. HepaBHomepHOe
IPSIMOJIMHENHOE ABMKeHUE. CpellHsAs U MTHOBEHHAsi CKOPOCTH TeJa TP HEPaBHOMEPHOM
JBUKECHHH.

Yckopenue. PaBHOyckopeHHOE psMosInHeHoe nBrkeHue. CoboaHoe nageHne. OnbIThI
[Nanunes.

PaBHOMepHOE nBMKEHUE 1O OKpYX)HOCTH. [lepuon u yacrora oOpamenus. Jluneitnas u
YTJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

Ilepssriit 3akoH Herorona. Bropoit 3akon Hetorona. Tperuit 3akon Herorona. [Ipuauyn
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHMsI: cujia TPEHUS CKOJIB)KEHUS, CUJIa TPEHUS
IIOKOS1, APYTHE BUBI TPEHUS.

Cuna TSKeCTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOIHOTO MaJIeHHUS.
JBuxenue nianet Bokpyr Connua. IlepBas kocMuyeckas ckopocts. HeBecomocTs u
[epErpy3KHu.

PaBHOBecue maTepuaibHON TOUKU. AOCOIOTHO TBEPAOE Teno. PaBHOBecue TBEpAOTO Tena
C 3aKPEINIEHHON OCBIO BpameHuss. MomeHT cuibl. LIeHTp TskecTH.

Nmmynsc Tena. U3menenne ummynbca. Mmysabsce cuiibl. 3aKOH COXpPaHEHUS! UMITYJIbCA.
PeaktuBHOE NBUXKEHUE.

Mexanudeckas pabota 1 MOIITHOCTh. PaboTa cuit TskecTH, ynpyroctu, Tpeaus. CBsi3b
sHepruu u padotsl. [ToTeHManbHAasE SHEPTUA Tela, MOJIHATOrO Ha/l HOBEPXHOCTHIO 3€MIIN.
IToTenumanbHas sHEPrUs cKaToil npyxkuHbl. Kunernueckas sneprus. Teopema 0 KHHETHYECKOM
SHEPruM. 3aKOH COXPAHEHUS] MEXaHUYECKOW IHEPTHH.

Hemoncmpayuu.

HabmoneHne MexaHMYeCcKoro ABM)KEHHS TeJla OTHOCUTENILHO Pa3HbIX TeJl OTCUETA.
CpaBHeHue MyTeil U TpaeKTOPUI IBHKEHUSI OJTHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX Tell
OTCU€Ta.
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N3MepeHne CKOpOCTH U YCKOPEHUS MPSIMOJIMHEHHOTO IBUAKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOIO IBUKEHUS.

HabGnronenue aABMKEHUS Tea Mo OKPY>KHOCTH.

Halnronenrne MexaHn4YeCcKUX SIBJICHUM, TPOUCXOASIINX B cucTeMe oTcuéra «Tenexkay rmpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCUTEIHHO KaOMHETa (PU3HKH.

3aBHUCHUMOCTh YCKOPEHHUS TeJla OT MacChl Tejia U IEUCTBYIOIIEH Ha HETO CHJIBI.

HabGnronenue paBeHCTBA CHJT TIPU B3aUMOCHCTBUH TE.

N3MeHeHue Beca Tenna Npu yCKOPEHHOM JBHKEHUU.

. Ilepenaya nmnysbca npyu B3aUMOJICHCTBUHU Tell.

. IIpeobpazoBanusi SHEPTUM NIPU B3aUMOAEUCTBUH TEIL.

. CoxpaHeHue nMnysbca IpU HEYIPYrOM B3aUMOAEHCTBHUH.

. CoxpaHenue nMmnysbca Ipu abCOIOTHO YIIPYroM B3aUMOJICHCTBUH.

. HaGmnroienne peakTHBHOIO JBUXKEHUS.

. CoxpaHeHre MEXaHNYECKON IHEPTUU ITPH CBOOOTHOM IMAJICHUM.

. CoxpaHeHne MeXaHW4eCKOM SHepruM PU ABMKEHUU Tella MO JeHCTBUEM MPYKHUHBI.

Jlabopamopnusie padbomot u onvimol.
KouncTtpyrnpoBanue Tpakrta Ajisi pa3roHa v JaIbHEHUIIEro paBHOMEPHOTO JIBIKEHUS IIApUKA UIIH
TEJEKKHU.
Omnpenenenue cpeHell CKOPOCTH CKOJIBKEHUS OpycKa WK JBUKCHUS IIApUKa 110 HAKIIOHHOM
IJIOCKOCTH.
Omnpenenenue ycKopeHus Tella Ipyu PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM MIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBM)KEHUHU 0€3
HAYaJIbHOM CKOPOCTH.
[TpoBepka runoTe3bl: €ciau Npy PaBHOYCKOPEHHOM JIBUKEHUM 0€3 HauaJIbHOU CKOPOCTH IYTH
OTHOCSITCS KaK Psii HEYETHBIX YUCEIl, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.
HccnenoBaHue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUSI OT CUJIbI HOPMaJIbHOTO JaBJICHHUS.
Omnpenenenne kodhduimeHTa TPEHUS CKOIBKCHHS.
Omnpenenenue KECTKOCTU MPYKUHBI.
Omnpenenenue pabOTHI CHIIBI TPEHUS TPU PABHOMEPHOM JABM)KEHUU Tella IO TOPU30HTAIBEHOM
MOBEPXHOCTH.

. OHpeI[eJ'ICHI/IC pa6OTI>I CHJIBI YIIPYT'OCTH ITPU MoabEME rpys3a ¢ UCIIOJIb30BAHUCM HETIOABHIKHOT'O

Y TIOIBUKHOTO OJIOKOB.
W3y4eHne 3aK0Ha COXpPaHEHUsI SHEPTUU.

Pa3nen 9. Mexanuveckue KoJie0aHUsI U BOJHBI.

KonebartenbHoe nBmwkenue. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHHIA: TepHO/I, 4acTOTa,
aMIuTy1a. MaTeMaTnyeckuil M pyKMHHBIA MasTHUKHU. [IpeBpalienne sHepruu npu
KOJIe0aTEIbHOM JIBHKEHUH.

3aryxatoiue kojaebanus. BeiHyknennbie konedanus. Peonanc. Mexannueckue BOJHBI.
CaoiicTBa MexaHN4eCKUX BOJIH. [Ipo/ionbHBIE U TONIEpEeYHbIE BOJHBI. J{JTMHA BOJHBI U CKOPOCTH
€€ pacripocTpaHeHHs. MexaHn4eCcKue BOJHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTB 3ByKa M BbICOTa TOHA. OTpakeHue 3ByKa. IH(Ppa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

Hab6mronenue xonebanuil Ten Mo 1eWCTBUEM CHIIBI TSDKECTH M CUITBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habmronenne BIHYK/IEHHBIX KOeOaHui 1 pe3oHaHca.

PacnipocTpanenre npo0abHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).
HabmroneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKHI pe3oHaHC.

Jlabopamopuwie pabomul u onvimol.

Omnpenenenne 4acToThl U Meproia KoieOaHui MaTeMaTHYecKoro MasTHHKA.
Omnpenenenne 4acTOThl U Meproia KoneOaHui Mpy>KMHHOTO MasTHHUKA.



SIS AR

CoNoOAWNE

= e S
. N - O

wn

No ok

HccnenoBanue 3aBUCMMOCTH NIeproia KojeOaHUi MOABEIIEHHOTO K HUTH Ipy3a OT JIMHbI HUTH.
HccnenoBanue 3aBUCUMOCTH NTEPHOIa KOJICOAHNH MPYKMHHOTO MasiTHUKA OT MacChl TPpy3a.
[TpoBepka HE3aBUCHMOCTH MEPHOJIa KOJIeOaHH Ipy3a, MOJBEIICHHOTO K HUTH, OT Macchl rpysa.
OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb IEPHO/Ia KOJIeOaHUH PYKMHHOTO MasTHUKA OT
MAacchl Tpy3a U KECTKOCTH MPYKUHBIL.
N3mepenue yckopeHHst CBOOOIHOTO MaICHUSI.
Paszgea 10. DiekTpoMarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
DNEKTPOMarHUTHOE MoJje. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOWCTBA 2JIEKTPOMATrHUTHBIX
BouH. [lIkana snekTpoMarHUTHBIX BOJIH. VIcronib30BaHue 3JIEKTPOMArHUTHBIX BOJIH /71l COTOBOM
CBSI3H.
DnekTpoMarHuTHas npupojaa ceera. CkopocTh cBeTa. BoHOBEIE cBOWCTBA CBETA.
Hemoncmpayuu.
CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.
BoiHOBBIE CBOICTBA CBETA.
Jlabopamopnwvie pabomot u onvimel.
N3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C IOMOIIIbIO MOOMIJIBHOTO Tene(oHa.
Pa3gen 11. CBeToBLI€e IBJICHUS.
JlyueBasa monenb cBera. Ucrounuku ceta. [IpsMonuHeiiHOe pacipoCcTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [Tnockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Tpenomiienue cBeta. 3aKoH npesnomieHus cBera. [loaHoe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonp30BaHrEe OTHOTO BHYTPEHHET0 OTPAKEHUS B ONTHYECKUX CBETOBOAAX.
Jlunza. Xop mydeii B muH3e. OnTryeckast cucteMa ¢oroarnrmapara, MUKpOCKoNa U
Teneckormna. ['a3 kak onTudeckas cuctemMa. bin3opykocTs U 1aabHO30PKOCTb.
Paznoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Clio)keHHE CLIEKTPATIbHBIX 1[BETOB.
Hucnepcus ceTta.
Hemoncmpayuu.
[TpsimonuHEetHOE pacpoCcTpaHeHHE CBETA.
OtpaxkeHue cBera.
[Tony4yenue n300paXkeHUH B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.
OnTHyeckuii CBETOBOI.
Xoa myueil B cobuparoiieil JuH3e.
Xoq J1ydeil B paccenBarolel JIMH3E.
[Toryuenue n300pakxeHUi ¢ MOMOILBIO JIUH3.
[Tpuniun peiictBus doroanmnapara, MUKPOCKONA U TEJIECKOIIA.

. Monenb riasa.
. Paznosxenue 6emoro cBera B CIEKTP.
. [Tomy4yenue 6e10r0 CBETA MPU CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie padomol u onvimel.
HccnenoBanue 3aBUCMMOCTH yIJla OTPaKEHHsI CBETOBOTO JIyya OT yrJjia MaJeHusl.
N3yueHne xapaKTepUCTHK U300pakeHuUs MpeIMEeTa B IJIOCKOM 3epKale.
HccnenoBanue 3aBUCMMOCTH yIJIa IPETOMIIEHHUSI CBETOBOIO JIyda OT yIJia NaJeHHs Ha TpaHule
«BO31YX—CTEKIJIO».
[Tomy4yenue n300pakeHUIA ¢ TTOMOIIBIO COOUPAIOIIEH JTMH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CUIIBI COOMPAIOIIEH JINH3BI.
OMnBITHI MO PA3JI0KEHUIO OEJI0Tr0 CBETa B CIIEKTP.
OMBITHI IO BOCIIPUSATHUIO I[BETA MPEAMETOB IIPH UX HAOTIOACHUN Yepe3 IBETOBBIC (DUITBTPHI.
Pazgean 12. KBanToBbIe siBJIeHMS.
OmnsiTel Pe3zepdopaa u mmaneraprast Moens atoMa. Mogens atoma bopa. Ucnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.
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PannoaktuBHOCTH. Anb(a-, 6eTa- u raMmma-u3nydeHust. CTpoeHHE aTOMHOTO sJipa.
Hyknonnas Mmoaens aroMHoro siapa. M3oronel. PaguoaktusHbie npeBpaienus. [lepron
noJIypacnaaa aTOMHBIX sJiep.

S nepuble peakuuu. 3aKOHBI COXPAHEHUSI 3aPSJ0OBOTO M MAaCCOBOI'O YMCEI. DHEPTHS CBSA3HU
aTOMHBIX si7ep. CBA3b Macchl U d3Hepruu. Peakunu cunresa u nenenus saaep. Mcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas snepreTuka. JIeicTBUA pagMOAKTUBHBIX U3IyYE€HUIN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CHexTpsbl U3JIy4eHHs U TOTJIOLIECHHUS.
CrexTpsl pa3IuYHbIX Ta30B.
CnekTp Bogopoa.
Habmonenue tpeko B kamepe BuibcoHa.
Pabora cuéruyrka HOHU3UPYIOMINX U3TYICHHI.
Perucrpanus uziydeHus: npupoOAHBIX MUHEPAJIOB U MTPOTYKTOB.
Jlabopamopnwvie pabomot u onvimel.
HaOlmronenue CrionHbIX U TUHEHYAThIX CIIEKTPOB U3JIYUCHHUS.
HccnenoBanue TPEKOB: U3MEPEHHUE YHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH (TI0 (hoTorpadusim).
H3mepenue paarnoakTUBHOTO (OHA.

IHoBTOpPUTEJIHbHO-0000 110N MOYJIb.

[ToBTOpUTENBEHO--00001IIAIOIINI MOTYJTb TIPEAHA3HAYEH JJI CUCTEMATU3alluU 1
0000111eHUS IPETMETHOTO COJIEPKAaHUS U OIBITA JEATEIIbHOCTH, IPHOOPETEHHOTO MPU U3yUYECHUU
BCEro Kypca (hM3HKH, a TAaK¥Ke JIJIS TIOJITOTOBKH K OCHOBHOMY TOCYJIapPCTBEHHOMY K3aMEHY 10
buznke 151 00yJaromMXcsl, BBIOPABIINUX 3TOT Y4€OHBIH MpeaMeET.

[Ipu u3y4eHn TaHHOTO MOJYJISI PEATH3YIOTCSA U CUCTEMATHU3UPYIOTCS BUIBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIIEUYNBACTCS TOCTHKEHUE IPEIMETHBIX U
METaNPEIMETHBIX IIAHUPYEMBIX PE3yJIbTaTOB 00yUYeHUS, POPMHUPYETCSI €CTECTBEHHOHAYTHAS
IPAMOTHOCTB: OCBOEHUE HAYUYHBIX METOJOB MCCIIEI0BAHUS SIBJICHUN IPUPOABI U TEXHUKH,
OBJIQJICHHE YMEHUSIMHU OOBSCHATH (PU3UUECKHE SIBJICHUS, IPUMEHSIS TIOJIy9CHHBIC 3HAHUS,
pemarh 3aJa4k, B TOM YHCIIE KAU€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIIATBHO AESATENIBHOCTHBIN XapakTep JAaHHOTO paszelia pealn3yeTcs 3a CYET TOro,
YTO 00yYaIOIIUECs BBIMOIHSIOT 33/1aHUS, B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE IMOJyYE€HHBIX 3HAHUW Pacro3HaBaTh U HAYYHO OOBACHITH GU3HUECKHUE SIBJICHUS
B OKPY’KaIOIIEH MPUPOJIE€ U TOBCETHEBHOM KU3HU;

WCIIOJIH30BaTh HAYYHBIE METO/Ibl UCCIICIOBAHMS (PU3HMUECKUX SIBICHHM, B TOM YHCIIE IS
MIPOBEPKU TUIOTE3 U MOJYYEHUSI TEOPETUUECKUX BBIBOJIOB;

O0OBSCHATH HAyYHbIE OCHOBBI HAan0O0JIee BAKHBIX JTOCTHYKCHUI COBPEMEHHBIX TEXHOJIOTHH,
HaIrpuMep, MPaKTUYECKOT0 UCIOJIb30BaHUs PA3IMUYHbIX UICTOYHUKOB 3HEPIMHU Ha OCHOBE 3aKOHA
MIPEBPAICHHS U COXPAHEHHS BCEX M3BECTHBIX BUIOB SHEPTHH.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yuenue pu3MKu HAa ypOBHE OCHOBHOTO 0OIIero 00pa30BaHMs HAIIPABICHO HA
JOCTI)KEHUE TMIHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.
B pesynbrare usydenus GuU3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 00pa30BaHUs y
obyyaromierocs OyayT chOpMUPOBAHBI CIEAYIONINE TUIYHOCTHBIC PE3YJIbTATHl B YACTH:
1) naTPHOTHYECKOr0 BOCIIUTAHUSA:
- IPOSIBJICHNE HHTEPECa K KICTOPUN U COBPEMEHHOMY COCTOSTHHIO POCCHUHCKON (hU3NIECKOI
HAYyKH;
- IEHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSAM POCCUHCKUX YUEHBIX--(DU3UKOB,;



2) rpaIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- FOTOBHOCTb K aKTUBHOMY Y4acCTHIO B 00CYXI€HUU OOLIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JieM, CBS3aHHBIX C IPAKTHYECKUM MTPUMEHEHUEM JOCTHKCHUN (DU3HKH;

- 0CO3HAaHHUE BAXKHOCTU MOPAJIbHO--3THUYECKUX MPUHIIUIIOB B JEATEILHOCTH YUYEHOTO;

3) 3cTeTH4eCKOro BOCTIUTAHUS

- BOCIIPHUSITHE ICTCTHUECKUX Ka4eCTB (PM3MUECKON HAYKU: €€ TApMOHUYHOTO ITOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

- OCO3HAHME LIEHHOCTHU (PU3MUECKON HAYKH KaK MOIIHOT'O HHCTPYMEHTA MTO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUH, BAXKHEHIIIEH COCTABIISIONIECH KYJIbTYPHI;

- pa3BUTHE HAYYHOU JTF0003HATEIHLHOCTH, MHTEPECA K UCCIIeI0BATEIbCKON IS TeNIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbS M IMOLMOHAJIBHOI0 0JIArONOTYyYHS:

- OCO3HAaHME LIEHHOCTU 0Ee30MacHOr0 00pasa KU3HHU B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE,
BaXHOCTH TIPABHJI O€30MMaCHOTO MOBEJCHUS HAa TPAHCIIOPTE, HA IOPOTAX, C MICKTPUICCKUM H
TEIUIOBBIM 00OPYI0OBaHUEM B IOMAIIHUX YCIOBHUSAX;

- ¢hOopMHUPOBAHHOCTH HaBbIKa pe(hIeKCUU, MPU3HAHUE CBOETO MIpaBa Ha OMHUOKY U TAaKOTO XKe
IIpaBa y Ipyroro 4ejaoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

- aKTUBHOE y4YaCTHE B PEIICHUU IPAKTHYCCKHX 33124 (B paMKax CEMbH, 00pa30BaTEIIbHON
OpTaHMU3aINH, TOPOJIa, KPasi) TEXHOJIOTHYECKON M COIMAILHON HAIIPABICHHOCTH, TPEOYIOIINX B
TOM 4ucle U GU3NYECKUX 3HAHHI;

- HHTEpEeC K MPaKTUYECKOMY H3yU4eHUIO0 podeccuii, CBI3aHHBIX C (PUIUKOM;

7) IKOJIOTrHYECKOT0 BOCTIUTAHMS:

- OpUEHTaIUs Ha IpUMEHeHHe (PU3NYEeCKUX 3HAHUH IS pelIeHus 3a1a4 B 001acTu
OKPY>KaIOIIEeH Cpeibl, IJITAHUPOBAHUS MTOCTYIIKOB M OLIEHKH UX BO3MOKHBIX IMOCTEACTBUMN AJIS
OKPYKAaroIIel Cpeibl;

- OCO3HaHHE TJI00ATBFHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM U MyTel UX pelieHus;

8) axanTanuu K U3MEHSIIOIHMMCH YCJIOBUSAM COLUAIBHON U MPUPOAHOM CPebl:

- IOTPEeOHOCTH BO B3aUMOJICHCTBUU TMPY BHITIOJHEHUH UCCIIEIOBAHUHI U TPOEKTOB (PU3UUYECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTb OMBITY U 3HAHUSM JIPYTHUX;

- IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU YEPE3 MPAKTUUYECKYIO AEATEIbHOCTD;

- IOTpeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUI, B TOM Yucie (GOPMYITHPOBATH UJIEH, TIOHATHS,
TUTIOTE3bI 0 (PU3NYECKUX O0BEKTAX U SBJICHUSX;

- OCO3HaHME Je(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 007acTH (pU3UKY;

- INTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETECHUHN HOBBIX (DM3UUECKUX 3HAHUM;

- CTpEeMJICHUE aHATM3UPOBATh U BBISBIISTH B3aUMOCBSI3H MPUPOIBI, 00IIECTBA U YKOHOMUKH, B
TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUN;

- OIICHKA CBOMX JCUCTBUMN C YIETOM BIHSHHS HA OKPYKAIOMIIYIO CPEMY, BO3SMOXKHBIX TTI00ATBHBIX
MOCJIECTBHM.

METANPEIMETHBIE PE3YJIbTATHI
B pesynbrare ocBoeHUs MporpaMMsl 1o PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
obpazoBanus y odyuaromierocsi OyayT copMupoBaHbl MeTanpeMeTHbIE Pe3YJbTAThl,

BKJTIOYAIOIIME [T03HABATEIbHbIE YHUBEPCATIbHBIE YUeOHbIE IEHCTBHS, KOMMYHHKAaTHBHbIE
YHUBEpCaJbHbIE YUeOHbIE IeHCTBUS, PETYIATUBHbBIE YHUBEPCATIbHbBIC YUeOHbIE IEHCTBUS.

ITo3naBaTenbHBIC YHHBePCAJIbHbIC Y4eOHbIC NeHCTBHUS



Ba3oBrble JJornueckue aeicTBu:

BBISIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKUA OOBEKTOB (SIBJICHHH);

YCTaHABIIMBAThH CYNIECTBEHHBIA MPU3HAK KIACCH(UKAIIUN, OCHOBAHUS JISI 0000IIEeHUS U
CpaBHEHUS,

BBISIBJIATh 3aKOHOMEPHOCTH 1 TPOTHUBOPEUHS B pacCMaTpUBAEMbIX (pakTax, TaHHBIX U
HAOJIOICHUSAX, OTHOCSAIINXCS K (DU3UUCCKUM SIBIICHUSIM;

BBISIBJISITH IPUYHHHO--CJICJICTBEHHBIC CBSI3U TPU U3YYCHUU (DU3MUCCKUX SIBJICHHUMA U TIPOIIECCOB,
JienaTh BBIBOJIBI C MCTIOJb30BaHUEM JACTYKTUBHBIX U UHAYKTUBHBIX YMO3aKJIFOUCHHH, BBIIBUTATh
TUIOTE3bI O B3aMMOCBS3SIX (PU3UYECKUX BEIHYNH;

CaMOCTOSITENIbHO BBIOMPATH CIIOCO0 pemieHus yueOHo! (pU3NUecKoit 3a1auun (CcpaBHEHNE
HECKOJIbKMX BapUAHTOB PEIICHHMS, BBIOOP HanOO0JIee MOIXOIAIIETO C YYETOM CaMOCTOATEILHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

HCITOJIH30BaTh BOIIPOCHI KaK UCCIIEI0BATEILCKII HHCTPYMEHT ITO3HAHNS,

MPOBOAMTH [0 CAMOCTOATEIHHO COCTaBIIEHHOMY IIaHY OMBIT, HECIOKHBIN (PU3NYeCKU
AKCTIICPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE (DHU3UUECKOTO SBJICHHMS;

OIICHMBATh HAa MPUMEHUMOCTh U JJOCTOBEPHOCTh HH(POPMAIIHIO, TOTYUCHHYIO B XO/I€
WCCJICTIOBAHMSI MITU SKCTIICPUMEHTA;

CaMOCTOSITEIILHO (POPMYITUPOBATH 000OIIEHUS ¥ BBIBOJIBI TI0 PE3yJIbTaTaM IMPOBEAEHHOTO
HaOJIIOIeHHs, OIIBbITA, MCCIIETOBAHM,

MIPOTHO3UPOBATH BO3MOYKHOE JTaJIbHEHIIIee Pa3BUTHE (PHU3NYECKUX ITPOLIECCOB, a TAaKKe
BBIJIBUTATh TIPEIONI0KEHUS 00 MX Pa3BUTUU B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

PabGora ¢ undopmanmeii:

MPUMEHSTh Pa3INYHbIe METO/Ibl, HHCTPYMEHTBI U 3aIIPOCHI IIPH IMOUCKE U 0TOOpe MHPOpMauu
WM JaHHBIX ¢ yYETOM MPEIIIOKESHHON yaeOHOH pu3mueckoii 3a1auu;

AHAIM3UPOBAThH, CHCTEMATU3UPOBATh U MHTEPIIPETUPOBATH MH()OPMAIIAIO Pa3IMYHBIX BUIOB H
(dhopM mpeacTaBICHNUS,

CaMOCTOSITENILHO BBIOMPATh ONTUMANIBHYIO (POpMY MpencTaBieHus] HHPOpMAIUK U
WLTIOCTPUPOBATH peliaeMble 3a7aui HECIOKHBIMU CXeMaMHu, TuarpaMMamMu, HHOU Tpadukoil u
UX KOMOUHAILIUSIMH.

KoMMmyHuKaTHBHBIE YHHBepcaIbHbIe YueOHbIe el CTBHUS:

B X0JIe 00CYyX/IeHUs yueOHOTo MaTepuana, pe3yJibTaToB JIa0OpaTOPHBIX pabOT U MPOEKTOB
3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/TaeMOM TeMBbI U BBICKA3bIBATh HJICH, HAIICJICHHBIC HA
pelleHure 3a7auu U NoepKaHue OIarokenareaIbHOCTH OOIIEHHUS;

COTIOCTABJISITh CBOM CYXJICHHUS C CYKICHHUSIMH JIPYTUX YYaCTHUKOB JAMATIOra, OOHAPY>KUBATh
pa3auvue U CXOJCTBO MO3UIINH;

BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MMMCHbMEHHBIX TEKCTaX;

MyOJIMYHO MPEACTABIIATH PE3YIbTATHl BBIMTOJHECHHOTO (PU3WYECKOTO OMBITA (IKCTICPUMEHTA,
HCCJIETOBAHMUSI, IPOEKTA);

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIBHON paOOTHI MPU
pelIeHnr KOHKPETHON (pU3NYECKOM MPOOIeMbl;

MIPUHUMATB T[EJTH COBMECTHOM JCSITETLHOCTH, OPTAHW30BBIBATH JICHCTBHS IO €€ JOCTHKCHHIO:
pacmpenensTh poiu, 00CyKIaTh MPOIECCH U PE3yIbTaThl COBMECTHOM paboThl, 000011aTh
MHEHWS HECKOJBKUX JTIOIEH;

BBITIOJTHATE CBOO YacTh paOOTHI, JOCTUTAs KAUECTBEHHOTO Pe3yJIbTaTa 10 CBOEMY HAIPaBIICHUIO
¥ KOOPJAMHHUPYS CBOM JICUCTBHUS C APYTUMH WICHAMH KOMAaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIaa B OOIIUH MPOJYKT MO KPUTEPHSIM, CAMOCTOSTSIIEHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.



PeryasiTuBHble YHHBepPCcAJIbHbIe YUeOHbIE 1eiiCTBHUS

Camoopranu3anus:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYaLUAX, TPEOYIOLINX AJIs peIIeHUs
(bu3nvecKux 3HaHUMH;

OPUEHTUPOBATHCS B PA3JIMYHbIX MOJXO0/1aX IPUHATHUS pelIeHUH (MHANBUAYAIbHOE, IPUHATHE
pelleHus B IpyMIie, IPUHITHE PELLICHUH TPYIIIOi);

CaMOCTOSITENIEHO COCTABIIATh ITOPUTM PELICHUsT (PU3UUECKOM 3a/1a4i WM TIaHA UCCIIEOBAHUS
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEMN, apTyMEHTUPOBATh
IIpeJIaracMble BApUAHTBI PEILICHU;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, JMOLIMOHAIbHBIH HHTEJVIEKT:

JlaBaTh aIcKBaTHYIO OLICHKY CUTYallU! U IpeJuIaraTh IUIaH €€ U3MCHECHMUS,

OOBSICHATh IPUYMHBI JOCTHXKEHUS (HEAOCTUKEHUS) pe3yJIbTaTOB AEATEIIbHOCTH, 1aBaTh OLICHKY
IPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTUBHI B JICATEIHHOCTD (B TOM YHUCIIE B XOJI BBIITOJTHEHUS (PU3NIECKOTO
MCCIICIOBAaHMS WIIH ITPOEKTA) HA OCHOBE HOBBIX 00OCTOSITEIHCTB, H3MEHHUBIIUXCS CUTYAILINH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUAM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B X0J1€ CIOpa WIN AUCKYCCUU HAa HAYYHYIO TEMY,
MIOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

NPU3HABATh CBOE MPaBO Ha OMIMOKY MPH pelIeHnH GU3NIECKUX 3a/1a4 WK B YTBEPKACHUAX HA
Hay4yHbIEC TEMBI U TAKOE XK€ MPABO IPYIroOro.

INPEJIMETHBIE PE3YJIBTATbBI

K koH1y 00ydenus B 7 Kjiacce rpeMETHbIE PE3yJIbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:
UCTIOJIB30BATh TIOHATHS: (PU3NYECKHE U XUMHUUECKHUE SBIICHHS, HAOIIOCHNE, SKCIIEPUMEHT,
MoOJieJIb, TUTIOTE3a, SAMHUIIB (PU3NYECKUX BETUYHMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS
BelecTBa (TBEPAOE, KUIKOE, Ta3000pa3HOE), MEXaHUUYECKOE ABUKEHNE (PaBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOJIMHEWHOE), TPAEKTOPHsI, paBHOJCHCTBYIOMIAs CUIIa, AeQopMaIius
(ympyrasi, acTU4eckas), HEBeCOMOCTh, COOOIIAIOIINECS] COCY/IbL;
pasznuuath siBiieHus (Muddy3us, TEmI0BOE ABUKEHUE YACTUI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEpPaBHOMEPHOE JBMKEHUE, MHEPIUs, B3aUMOJICHCTBUE TEJ, paBHOBECHE TBEPIBIX
TEJI C 3aKPETUIEHHON OChIO BpaIlleHHs], Iepeaaya JaBICHUS TBEPABIMH TEIAMU, KUIKOCTSIMHA U
razamu, arMocepHoOe aBleHuUE, JIaBaHUE TeJ, MPEBPALCHUS MEXaHUYECKOW SHEPTUH) 110
OTMCAHUIO WX XapPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIINUX JTAHHOE
¢du3nueckoe sBICHUE;
pacro3HaBaTh MPOSIBICHUE U3YUEHHBIX (PU3UUYECKUX SIBJICHUN B OKPYKAIOIIEM MUPE, B TOM
quciie GU3NIeCKre ABJICHUS B IIPUPOJIC: MPUMEPHI JIBFXKCHUS C Pa3IMIHBIMU CKOPOCTSIMH B
JKUBOU U HEXKHUBOU MPHUPOJIC, IEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, BIUSIHUE
aTMOC(EepHOTO JAaBJICHHSI HA )KUBOH OpraHW3M, TUIABaHHUE PHIO, PBIUard B TEJE YEIOBEKA, IIPH
ATOM MEPEBOJUTH MPAKTUUYECKYIO 33/1a4y B YUeOHYIO, BBIACISATEH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKu) HU3HUECKUX SIBICHUM;
OIIHCHIBATH U3yYCHHBIE CBOMCTBA TE M (PU3UUYECKHE SBJICHUS, UCIIONB3YS (PU3UIECKUE
BEJIMYMHBI (Macca, 00bEM, TNIOTHOCTH BEIIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEIHSISI CKOPOCTH,
CHUJIa YIIPYTOCTH, CUJIa TSHKECTH, BEC Tella, CHIIa TPEeHUs, AaBlieHue (TBEPAOTO Tena, )KUIKOCTH,
ras3a), BBITAIKMBAOMIAs CHJIa, MEXaHUYECKasi paboTa, MOITHOCTb, TUIEYO CHIIBI, MOMEHT CHITHI,
KOA((UITUEHT MMOJIE3HOTO JCHCTBHUS MEXaHU3MOB, KHHETHYECKAsT U TTOTCHIIMATBHASI SHEPTHUS),



IIPY OMMCAHHUU MTPABHIIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIOJIb3YEMBIX BEIMUUH, UX
0003HauCHHSI U €IMHUIIBI (PU3MUECKUX BEIMYHH, HAXOIUTH (DOPMYJIbI, CBSI3BIBAIOLINE JAHHYIO
buznYeCcKyI0 BEIMYUHY C APYTUMU BEIMYUHAMU, CTPOUTH I'pauKU U3YUEHHBIX 3aBUCMOCTEN
(bU3HYECKUX BEIINYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3HUecKue SBICHHS U MPOLIECCHI, HCIIOB3YsI MIPaBHiIa
CJIOKEHMSI CUJI (BJI0JIb OIHOM MpsAMOit), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, npaBuio
paBHOBecHs ppryara (6J10Ka), «30JI0TO€ MPABUII0» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
SHEPTUH, IPH STOM JaBATh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIMCHIBATH €T0
MaTE€MaTUYeCKOe BBIPAXKECHUE;

00BSACHATH (PU3UYECKHUE SIBICHHUS, TPOLIECCH U CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE
CUTyaluil IPAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BhISIBIATH IPUUYUHHO--CIIEICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX IIIaroB C OMOPOH Ha 1—2 M3y4eHHBIX CBOKWCTBA
(bU3HYECKUX SIBICHUN, PU3NICCKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacy€THbIe 3aa4u B 1—2 1eHCTBUS, CTIONB3Ys 3aKOHBI M (DOPMYIIBI, CBS3BIBAIOIINE
busnyecKkue BEIMYUHBL: HA OCHOBE aHANIM3a YCIOBUS 3a]auu 3allMChIBaTh KPAaTKOE YCIOBHE,
MOJICTABIIATH (PU3MUECKUE BETMUUHBI B (POPMYIIBI M IPOBOIUTH PACUETHI, HAXOAUTH CIIPAaBOYHBIE
JaHHbIE, HEOOXOAMMBIE JIJISl pELIeHHs 3a/1a4, OLEHUBATh PEaTUCTUYHOCTD MOTy4EHHOM
(U3UYECKON BEJIMYUHBIL;

pacrmo3HaBaTh POOJIEMBbI, KOTOPHIE MOXHO PEHIUTH MPU IIOMOUIH (PU3NIECKUX METOJIOB, B
OTMHMCAHUU UCCIIEIOBAHMSI BBIACIATH MTPOBEPSIEMOE MPEAINOIOKEeHHE (TUIIOTE3Y), pa3Iudarh U
UHTEPIPETHPOBATH OTYYCHHBIA PE3YIIbTAT, HAXOAUTH OIIMOKH B XO/I€ OIIBITA, JIEJIaTh BHIBOJIBI
10 €ro pe3yJibTaTaM;

MPOBOAMTD OMBITHI 10 HAOTIOACHUIO PU3NUECKHX SBICHUHN WU (PU3NIECKUX CBOMCTB TEI:
(dopMyHpOBaThH MPOBEPSEMBIE MPEATOIOKEHHSI, COOMPATh YCTAHOBKY U3 IPEJIOKEHHOTO
000py/I0BaHus, 3aMUCHIBATh XO/I ONbBITa U (POPMYITHPOBATH BHIBOJIBL;

BBITIOJHSATH MPSMBbIE U3MEPEHUS PACCTOSIHHSI, BDEMEHH, MAacChl Tena, 00bEMa, CUITBI U
TEMIIEpaTyphI C UCIIOIb30BaHNEM aHAJIOTOBBIX U MU(PPOBHIX TPUOOPOB, 3aMMCHIBATH TOKA3aHHUS
nprOOpPOB ¢ Y4ETOM 3aJJaHHOM a0COTIOTHOM MOTrPENIHOCTH U3MEPEHNUH;

IPOBOJUTH UCCIIEOBAHNE 3aBUCUMOCTH OAHOM (pU3HUECKON BEIUYMHBI OT JPYroi ¢
MCIIOJIb30BaHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTH IYTH PaBHOMEPHO JIBHIKYILETOCS TEa OT
BpPEMEHHU JIBUKEHHUS Tella, CUIIbl TPEHUS CKOJIbKEHUS OT Beca Tella, kKauecTBa 00paboTKH
MOBEPXHOCTEHN TeJl M HE3aBUCUMOCTHU CHJIBI TPEHUS OT IUIOIIAId CONIPUKOCHOBEHUS TEJ, CHUIIbI
YIPYTOCTH OT YAJMHEHUS MPY>KUHBI, BBITAIKUBAIOLIEH CHIIBI OT 00BbEMA MOTPYKEHHON YacTH
TeNa U OT MJIOTHOCTH XKUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT II1yOuHBI, Ha
KOTOPYIO MOTPY>KEHO TEJIO0, YCIOBUI MIaBaHUs Tell, YCIOBUI paBHOBECHs phlyara U 6JI0KOB),
y4acTBOBATh B IUNIAHWPOBAHUN Y4E€OHOI'O UCCIIEJOBaHMS, COOMpPATh YCTAHOBKY U BBIMOJIHATH
U3MEpPEHUs, caeys MPeNI0)KeHHOMY IUIaHy, (PMKCUPOBATh Pe3ybTaThl MOJYYEHHOM
3aBUCUMOCTH (PU3NYECKUX BEJMYMH B BUJIE TIPEUIOKEHHBIX TaOIUI ¥ TpaQUKOB, €aTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHMS;

IPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEITMUUH (IUIOTHOCTH BELIECTBA KUIKOCTH U
TBEPAOIO TeJA, CUJIa TPEHUS CKOJIbKEHUS, 1aBJIEHUE BO3/1yXa, BBITAJIKNBAIOIIAs CUIIA,
JefCcTByIOMIAs Ha MOTPYKEHHOE B JKUJKOCTH TEJI0, KOAPGUIIUEHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHU3MOB), CIIE/ysl IPEI0KEHHON HHCTPYKIIMU: TIPU BBIITOJTHEHUH U3MEPEHHH coOupaTh
AKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUMCIIATH 3HAUEHUE UCKOMOU BEJINYUHBL;

co0ITI0/1aTh MpaBHiia TEXHUKH O€30MacCHOCTH MU paboTe ¢ 1a0opaTOpHBIM 000pYI0BaHUEM;
yKa3bIBaTh MPUHLHUIIBI IEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOHCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIMECS COCYAbI, OapOMETp, pbluar, MOABMKHBIN U HETIOABHKHBIN OJIOK,
HAKJIOHHAs TJI0CKOCTh;

XapaKTepU30BaTh MPUHLUIIBI JEHCTBUS U3yYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB €
OIOpOM Ha UX ONHCaHUsA (B TOM YHCIE: MOAMNITHUKH, YCTPOHCTBO BOJIONPOBO/IA,



THJIPABINYECKUIN MPEcc, MaHOMETP, BEICOTOMED, MOPIIHEBOM HACOC, apEOMETP), UCTIONb3Ys
3HAHUS O CBOMCTBaX (PU3NUECKUX SIBICHUH U HEOOXOMMBbIe (PU3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;
IPUBOAUTH MPUMEPHI (HAXOUTh HHPOPMALIMIO O IPUMEPAX) IPAKTUYECKOTIO HCII0JIb30BaHMS
(bu3nyecKkrx 3HaHUH B MOBCEIHEBHOM JKU3HU AJIs oOecrieueHus: 0€30IacHOCTH IpU OOpallleHu! ¢
npubopaMy ¥ TEXHUYECKHMHU yCTPONCTBAMHU, COXPAHEHUS 370POBbs M COOITIOICHUS HOPM
9KOJIOTMYECKOTO MOBE/IEHUS B OKPYXKAIOLIEH cpere;
OCYILECTBIIATh OTOOP UCTOYHUKOB UHPOpMaLuu B IHTEpHETE B COOTBETCTBUH € 3aJJaHHBIM
IIOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIIMNXCS 3HAHUM U IIYTEM CPAaBHEHUS Pa3InYHbIX
HCTOYHUKOB BBIJEINATh MH()OPMALMIO, KOTOPast ABISAETCA IPOTUBOPEUMBON HIIM MOXKET OBITh
HEJIOCTOBEPHOM;
MCII0JIb30BaTh IIPY BHIIIOJIHEHUH YUYE€OHBIX 3aJaHUN Hay4YHO--IIOMYJISIPHYIO JIUTEPATYPy
(buU3n4ecKoro coxepkaHusl, CpaBOUYHbIe MaTepHalbl, pecypchl ceTh VIHTepHeT, BiaaleTh
npruéMamMy KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYI'YIO;
CO03/1aBaTh COOCTBEHHbIE KPAaTKUE MMUCbMEHHbIE U YCTHBIE COOOILEHUS Ha OCHOBE 2—3
UCTOYHUKOB HH(pOpMaIuK (pU3nuecKoro cojaepKaHus, B TOM YHCIIE MyOIHMYHO JeNaTh KpPaTKUe
COOOLIeHHUs O pe3yibTaTax MPOEKTOB WIIM y4eOHBIX UCCIEI0BAHUM, IPH ITOM I'PAMOTHO
UCTIOJIb30BaTh M3yYCHHBI MOHATUIHBIN anmapaT Kypca (GU3UKH, COMPOBOXK/IATh BHICTYIUICHUE
Mpe3CeHTAlNEN;
IPY BBIIOJIHEHUH Y4eOHBIX MPOEKTOB U UCCIIEAOBAHUM paclpeeiaTh 0053aHHOCTH B IPYIIIE B
COOTBETCTBUU C IIOCTABJICHHBIMH 33/1a4aMU, CJIEAUTD 3a BHIIIOJHEHUEM ILJIaHA IEHCTBUH,
a/IeKBaTHO OLICHWBATh COOCTBEHHBIN BKJIA[ B I€TEIbHOCTh IPYIIIbI, BHICTPAUBATh
KOMMYHHUKaTHUBHOE B3aMMOJEHCTBHE, yUUTHIBAsI MHEHUE OKPY)KAIOIIHX.

K koH1y 00ydeHus B 8 Kj1acce npeaMeTHbIE pe3ysIbTaThl Ha 0a30BOM YPOBHE JTOJIKHbI
oTpaxartb cHOPMUPOBAHHOCTh Yy O0OYUaAIOLIUXCSl YMEHUI:
MCIIOJIb30BaTh OHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKEHUE aTOMOB U MOJIEKYII,
arperaTHbIE COCTOSIHMSI BELIECTBA, KPUCTAJUINYECKHE U aMOp(HBIE Tella, HACHILIECHHBIH U
HEHACBIIEHHBbIN Tap, BIaKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSISI SHEPTUsl, TETIOBOM
JIBUTATEIIb, DJIEMEHTAPHBIA AIEKTPUUYECKUH 3apsill, DJIEKTPUUECKOE T0JIE, IPOBOJHUKN U
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKHUI TOK, MATHUTHOE T10JIE;
pa3nuyath sSBJIEHUS (TEIUIOBOE paclIMpEHUe U CKaTHe, TeIUlonepeiada, TEIIOBOe paBHOBECHE,
CMauMBaHUE, KalIMJUIAPHBIE IBICHUS, HCIIApEHNE, KOHACHCALUs, TUIaBIIEHUE, KPUCTAJIIN3aLus
(oTBepneBaHue), KUIIEHHE, TeIUIonepeaayda (TemIonpoBOIHOCTb, KOHBEKIINS, U3TyUEHHE),
AIIEKTPU3ALUA TEN, B3aUMOAECHCTBHE 3apsA0B, JEHCTBUS JIEKTPUUECKOIO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMO/IEHCTBHE MAarHUTOB, I€WCTBUE MAarHUTHOTO MOJIs1 HA TPOBOJAHUK C TOKOM,
3JIEKTPOMAarHUTHAs MHAYKIHS ) IO ONMCAHHUIO UX XapaKTEPHBIX CBOUCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh MPOSIBICHNE U3YUYEHHBIX (PU3MUECKUX SIBJICHUN B OKPYXKAIOLIEM MUPE, B TOM
ymciie (pu3nuecKre IBJICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSKEHUE U KalWILISIPHbIE SIBJICHUS B
IpUpPOJIe, KPUCTAIIIBI B pupoe, u3nyueHue ConHia, 3aMep3aHie BoJ0EMOB, MOPCKHE OpHU3BI,
o0Opa3oBaHHe pOChl, TyMaHa, WHesl, CHETa, dJIEKTPUUECKUE SBJICHUS B aTMOCc(hepe, IMEKTPUIECTBO
KHUBBIX OPraHW3MOB, MArHUTHOE TI0J1e 3eMJIH, Apeiid MOIM0COB, POIb MATHUTHOTO TOJIS JUIS
KHU3HHU Ha 3emiie, MOJIIPHOE CUSHUE, IIPH 3TOM MEePEeBOIUTH MIPAKTUYECKYIO 3aauy B yueOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBICHHUI;
OTNMCHIBATh U3YUEHHBIE CBOIMCTBA Te U (PU3NUECKUE SABIICHUS, UCTIONb3Ys (PU3NUECKHe
BEJIMUMHBI (TEMIEpaTypa, BHYTPEHHSS DHEPTUsl, KOJIMUYECTBO TEIUIOTHI, yIeIbHas TEMI0EMKOCTh
BEIIIECTBA, y/IeJIbHas TEIJIOTa IJIaBJIEHUS, yelbHas TeIIoTa MapooOpa3oBaHus, yieiabHas
TEIUIOTa CrOPaHus TOITUBA, KO3(PPHUIIMEHT MOJIE3HOTO AEUCTBUS TEIIOBOM MAIIUHBL,
OTHOCHUTEIIbHAS BIAXKHOCTb BO3/1yXa, JIEKTPUUECKUM 3aps/l, CUJIa TOKA, JJIEKTPUUIECKOE



HaInpsKeHUe, CONPOTUBIICHNE POBOAHUKA, YEIBbHOE COIIPOTHBIIEHUE BELIECTBA, paboTa 1
MOIITHOCTbH 3JIEKTPUUECKOr0 TOKa), IPH OMUCAHUY MPABUIBHO TPAKTOBATH (DU3UUYECKHI CMBICI
UCIOJIb3YEMbIX BEJIMUMH, 0003HAUEHUS U €AMHULBI (PU3NYECKUX BEJIMYMH, HAaXOAUTh (POPMYIIBI,
CBSI3BIBAIOIME TAHHYIO (PM3NYECKYIO BEIMUMHY C APYTUMH BETMYUHAMHU, CTPOUTH rpaduku
U3y4YEHHBIX 3aBUCUMOCTEH (PU3UUYECKUX BEIIMYMH;

XapakTepu3oBaTh CBOICTBA Tell, (pU3HUecKue SABJICHUS U IPOLECCHI, UCIIOJIb3Ys] OCHOBHBIE
HOJIOKEHUS MOJIEKYJISIPHO--KHHETUYECKON TEOPUU CTPOEHUS BELECTBA, IPUHIIMII
CYIIEPIO3ULMHU 10JIEN (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsiia, 3akoH Oma 115
ydyacTka Lenu, 3akoH J[xoyns—JIeHna, 3akoH coXpaHeHUs SHEPruy, IPU 3TOM JaBaTh CIOBECHYIO
(opMyITHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHHE;

O0BSICHATH (PU3NUECKUE TIPOLIECCHI M CBOIMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTYalluit
IPAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATh IPUUNHHO-CIIEICTBEHHbIE CBS3H, CTPOUTH
o0BsicHeHue U3 1—2 TOTHYECKUX IIaroB ¢ OMOpOi Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3MUYECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewath pacy€THble 3aJa4u B 2—3 A€HCTBUS, UCIONb3Ys 3aKOHBI U (DOPMYJIBI, CBSA3BIBAIOLIIE
¢u3nyecKue BEJIMYMHBL: HA OCHOBE aHaJIM3a YCJIOBUS 3aJ]au 3allUChIBaTh KPATKOE YCIOBHE,
BBISIBJIATh HEJJOCTATOK JAHHBIX JUISl pEILICHHs 3a1a4u, BBIOUPATh 3aKOHBI U (POPMYIIBL,
HeoOXOouMbIE 1Jis €€ pelIeHMs], IPOBOJUTH pacu€Thl U CPABHUBATH I1OJIYUEHHOE 3HAUCHHE
(du3n4ecKoil BEIMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh IPoOJIEMbl, KOTOPbIE MOXKHO PEIIUTh NP MOMOIIN (PU3NYECKUX METO/IOB,
MCIIOJIb3YS OIMCAHUE UCCIIEA0BAaHNS, BBIIEAThH IPOBEPIEMOE MPEATIOTI0KEHUE, OLICHUBATD
IPaBUIBHOCTD MOPsAKA IPOBEACHUS UCCIEI0BaHUS, A€IaTh BEIBObI;

IPOBOJUTH ONbBITHI MO HAOIIOIEHUIO (PU3HUECKUX SBICHUN WK (U3NYECKUX CBOMCTB Tel
(KanwLIsipHbIE SIBJIEHUS, 3aBUCUMOCTb JIaBJICHUS BO3AyXa OT €ro 00bEéMa, TeMIepaTyphl,
CKOPOCTH Ipoliecca OCThIBAaHUS U HArPEBaHUs NP U3ITyYEHUH OT 1BETa U3Tydarolei
(moromaroeii) MOBEpXHOCTH, CKOPOCTh UCTIAPEHUSI BOJBI OT TEMIIEPATYPhI )KUJIKOCTH U
IUIOINAAM €€ MOBEPXHOCTH, HJIEKTPU3ALIUsA TNl U B3aUMOJICHCTBHE AIIEKTPUUYECKHX 3apsiIOB,
B3aMMOJICICTBHE MTOCTOSHHBIX MarHUTOB, BU3yaJIM3allis MarHUTHBIX MOJIEH MOCTOSIHHBIX
MarHuTOoB, I€HCTBUS MarHUTHOTO T0JIS Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOICTBa 3JIEKTPOABUTATENS IOCTOSIHHOTO TOKA): (POPMYIHpPOBaTH MPOBEPSIEMbIE
NPENOI0XKEeHUs, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOT0 000pyI0BaHNUs, OMUCHIBATH X0
omnbITa U (OPMyYIHPOBATH BHIBObL;

BBITOJIHATH NPSMbIE U3MEPEHUS TEMIIEPATyPhl, OTHOCUTEIBLHOM BIIaXKHOCTH BO3AYyXa, CHJIBI TOKA,
HaIpsKEHUs C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U JATUYMKOB (PU3MUECKUX BEIUYHH,
CpPaBHMBATh PE3yJIbTAaThl U3MEPEHUH C YUETOM 3aJaHHON aOCOIOTHON MOTPELIHOCTH;
MIPOBOJIUTH UCCIIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3NUECKON BETMYUHBI OT APYTOM C
UCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTb COITPOTHUBIICHHSI TPOBOIHUKA OT €T0
JUTMHBI, TJIOLAAH MTONEPEYHOr0 CEYEHUS U YIEIbHOIO CONPOTUBIICHUS BEIIECTBA TPOBOAHHKA,
CHWJIBI TOKA, UAYIIETO YEPE3 MPOBOIHUK, OT HAIIPSDKEHUS Ha POBOJIHUKE, UCCIIEA0BAHNE
MOCJIEI0BATENBHOIO U MapajlIeIbHOIO COETMHEHUI MPOBOIHUKOB): IUIAHUPOBATH
UCCIIeIoBaHKNe, COOMpaTh YCTAHOBKY U BBIIIOJIHATH U3MEPEHUs, CIeLys IPeI0KEHHOMY IIJIaHy,
¢bukcHpoBaTh pe3yabTaThl MOJYUYEHHOM 3aBUCMOCTH B BUE TaOJIUIl U TpapUKOB, A€IaTh
BBIBO/JIbI 110 pPE3YJIbTaTaM UCCIIEIOBaHMS;

POBOJIUTH KOCBEHHbBIE U3MEPEHHUS (PU3NUECKUX BETUUMH (yelIbHAas TEINIOEMKOCTh BEIIECTBA,
COIPOTHUBIIEHUE TPOBOIHUKA, Pa0OTa U MOILIIHOCTb ANEKTPUUYECKOT0 TOKA): TNIAaHUPOBATh
U3MEpEeHusi, COOMPaTh HKCIIEPHUMEHTAIbHYIO YCTAHOBKY, CIIEAYS MPEATI0KEHHON HHCTPYKIIMH, U
BBIUNCIISTH 3HAUEHNE BETMUNHBI,

coOiroaaTh MpaBuiia TEXHUKU 0€30M1aCHOCTH MU padoTe ¢ 1a00paTOpHBIM 000PYI0BaHHUEM;
XapaKkTepu30BaTh MPUHLHUIIBI AEHCTBHS U3YYEHHBIX IPHOOPOB U TEXHUUECKUX YCTPOICTB €
OMOpOH Ha UX ONMHCaHUs (B TOM YHCIIE: CHCTEMa OTOIUIEHUS JOMOB, TUTPOMETp, TapoBast



TypOHHa, aMIepMeTp, BOJIBTMETP, CUETUUK NIEKTPUUECKON IHEPTUH, FTTEKTPOOCBETUTEIIbHBIE
npuOOpPBI, HarpeBaTeIbHBIC AIEKTPONIPHOOPHI (IPUMEPHI), FIMEKTPHUUECKUE MPEIOXPAHUTEIH,
3JIEKTPOMArHUT, 3JEKTPOJBUTATEIb IOCTOSHHOIO TOKA), UCIIOJIb3Yys 3HaHUS O CBOMCTBAaX
¢u3nUecKux sIBICHUH U HEOOXOqUMBbIe (pU3HUECKIEe 3aKOHOMEPHOCTH;
pacro3HaBaTh [IPOCTbIE TEXHUUECKHUE YCTPOUCTBA U U3MEPUTEIbHBIE TPUOOPHI 110 CXEMaM U
CXEMAaTUYHBIM PUCYHKaM (KHJIKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTaTellb BHYTPEHHET0 CrOPAaHuUs, JIEKTPOCKOII, PEOCTAaT), COCTABIIATh CXEMbI AEKTPHUECKUX
Lenel ¢ ociIeJ0BaTeIbHbIM U NapajuIEIbHbIM COEIMHEHUEM 3JIEMEHTOB, Pa3jinyasi yCIOBHbIE
0003HauEHMSI FTIEMEHTOB JIEKTPUUYECKHX LIeTIeH;
IPUBOAUTH NPUMEPHI (HAXOUTh HHPOPMALIMIO O IPUMEPAX) IPAKTUYECKOI0 HCII0JIb30BAHMS
(bu3MYECKUX 3HAHWI B MOBCEIHEBHOM KU3HU JIJIS 0OecTieueHus: 6€30MacHOCTH MPU OOPAIICHUH C
npubopaMy U TEXHUYECKMMHU YCTPOMCTBaMU, COXPAHEHUS 310POBbs U COOIIIOIEHHS] HOPM
HKOJIOTMUYECKOTO MIOBEJICHUS B OKPYKaIOILEH Cpele;
OCYILECTBIISATH MOUCK MH(popMaruu (pusnyeckoro coaepkanus B IHTepHETE, Ha OCHOBE
UMEIOIUXCS 3HAHUM U IMyTEM CPaBHEHUS IOMOJIHUTEIbHBIX UCTOYHUKOB BBIIEIIATh
uH(pOpMaLMIO, KOTOpas SBJISIETCS IPOTUBOPEUMBOI MIIM MOXKET ObITh HEJJOCTOBEPHOI;
MCII0JIb30BaTh IIPY BHIIIOJHEHUH YYE€OHBIX 3aJjaHUI Hay4YHO--TIOMYJISIPHYIO JIUTEPATypy
(bu3n4ecKoro coxepkaHus, CpaBoOuHbIe MaTepualbl, pecypchl ceTi IHTepHeT, BiaaeTh
npruéMamMu KOHCTIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAILIMU U3 OJHON 3HAKOBOM
CHCTEMBI B IPYI'YIO;
CO03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKHUE YCTHBIE COOOIEeH!s], 0000111ast nH(pOpMAaLHIO
U3 HECKOJIBKUX UCTOYHUKOB (PU3UUYECKOTO COAEPKAHUS, B TOM UKCIE MYOJINYHO IPEJCTABIATh
pe3ysbTaThl IPOSKTHON WM MCCIIE0BATENIBCKOM 1€ TEIbHOCTH, IIPU TOM IPAMOTHO
UCTIOJIb30BaTh M3yYCHHBI MOHATUIHBIN anmapaT Kypca (GU3UKH, COMPOBOXK/IATH BHICTYIUICHUE
Mpe3CHTAlNEN;
IPY BBIIOJIHEHUH YYEOHBIX MPOEKTOB U UCCIIEA0BAHUM (PU3MYECKHUX MPOLIECCOB PACIPEALIIATh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUH C [TOCTABJIEHHBIMU 3a/1a4aMHU, CJIEIUTh 32 BBIIOJIHEHUEM
IUIaHa JIeHCTBUN U KOPPEKTUPOBATh €0, aIEKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIa/1 B
JeSITeNIbHOCTD TPYIIIBL, BEICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMOICHCTBUE, POSBIISA
TOTOBHOCTb pa3perath KOH(PIUKTHI.

K koH1y 00ydenus B 9 kjacce rpeiMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:
UCIIOJIb30BaTh MOHATHS: CUCTEMa OTCuéTa, MaTepualibHas TOUKa, TPACKTOPHsI, OTHOCUTEIbHOCTh
MEXaHMYECKOTO JBMKEHUs, nedopmanus (yrnpyras, IiacTudeckas), TpeHue,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTh M MEPErpy3KH, LIEHTP TSHKECTH, a0COIOTHO
TBEP/0E TEJO0, IEHTP TSKECTH TBEPAOIO TeJla, paBHOBECHE, MEXaHUYECKHE KOJIeOaHUs U BOJIHBI,
3BYK, HH(PaA3BYK H YIbTPa3BYK, JJICKTPOMArHUTHbIE BOJIHBI, IIKaJIa 3J€KTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JaJIbHO30PKOCTh, CIIEKTPbI UCITYCKaHUs U MOIJIONIEHUs, allb(a-, 6eTa- u
ramMMa-u3J1y4eHus], U30TOIbl, sIepHas YHEPTeTHKA;
pas3nuyath sBJICHUS (paBHOMEPHOE U HEpaBHOMEPHOE MPSIMOJIMHEHHOE IBUKEHNE,
PaBHOYCKOPEHHOE MPSAMOJIMHEIHOE BMKEHUE, CBOOOIHOE MaIeHUE TEJ, PAaBHOMEPHOE
JBUKEHHE 110 OKPY>KHOCTH, B3aMOJICICTBHE TEJ, pEaKTUBHOE JBUKEHHE, KOIeOaTeIbHOE
JIBIDKEHUE (3aTyXarolllue U BBIHYKJICHHbIE KoJeOaHHs ), pe30HaHC, BOJTHOBOE JABMKEHHE,
OTpakeHHE 3BYKa, IPSIMOJIMHENHOE PACIIPOCTPAHEHHUE, OTPAXKEHHUE U IIPETIOMIICHUE CBETA,
MOJIHOE BHYTPEHHEE OTpakeHUE CBETa, pa3jioyKeHue 0e0ro CBeTa B CIEKTP U CII0KEHHE
CHEKTPAJIbHBIX [IBETOB, JUCIIEPCUS CBETA, ECTECTBEHHAS PaJUOAKTUBHOCTDH, BOSHUKHOBEHHE
JMHENYaToro CreKkTpa U3Iy4eHHs ) IO ONUCAHHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;
pacrio3HaBaTh MPOSBICHUE U3YUEHHBIX (PM3HUECKUX SBJICHUN B OKPYXKAIOIEeM MUpPE (B TOM
yucie (pu3nyeckue sBJICHUs B IPUPOe: IPUIMBbI U OTIHUBHI, IBHKeHUE m1aHeT ColHeuHOM



CHUCTEMBI, PEaKTUBHOE JIBUKEHHUE )KMBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB )KUBOTHBIMH,
3eMJIETPSICEHHE, CEICMUUECKHE BOJIHBI, LIyHAMM, X0, [IBETA T€J, ONTHYECKUE SBJICHUS B
npupojie, OUoIOrHuecKoe NeHCTBUE BUANMOIO, YIbTPa(pHOIETOBOTO U PEHTT€HOBCKOTO
U3JTy4EeHUH, €CTECTBEHHBIN PaIMOaKTUBHBIN ()OH, KOCMHUECKUE JTyIH, PAIHOAKTUBHOE
U3JIy4€HHE MPUPOJIHBIX MUHEPATIOB, IEUCTBUE PAIMOAKTUBHBIX U3JIYYEHUM HA OPTaHU3M
YeJI0BEKa), IPH ITOM IEPEBOIUTH MPAKTUYECKYIO 3a7auy B y4eOHYI0, BBIIEIATH CYIIECTBEHHBIE
cBoMcTBa (MPU3HAKHN ) GU3HUECKUX SBICHHM;

OIKCHIBATh U3YUEHHBIEC CBOIMCTBA Te U (PU3NUYECKHE SIBICHUSA, UCTIONb3Ys (PU3NUECKUE
BEJIMUMHBI (CPEIHSSA U MTHOBEHHAs! CKOPOCTb TeJjla MPU HEPaBHOMEPHOM JIBUKEHUU, YCKOPEHUE,
IepeMELIEHHE, TyTh, YII0Basi CKOPOCTh, CHJIa TPEHHUS, CHJIa YIIPYTOCTH, CHJIA TSHKECTH,
yCKOpeHHue CBOOOIHOTO Ma/IeHus, BEC TeJa, UMITYJIbC Tela, UMITYJIbC CHIIbI, MEXaHUYecKast
paboTa ¥ MOIIHOCTb, IOTEHIIMAIIbHAS SHEPT Ul TEJa, IOJAHATOI0 HaJl HOBEPXHOCTBIO 3EMJIH,
MOTEHUMAIbHAs SHEPTUS CKATOU MPYKUHBI, KHHETUYECKasl YHEPTUs, [T0JTHAsI MEXaHUYeCKas
SHEPTUs, EPHOJ] U YaCTOTa KoJeOaHMil, IJTMHA BOJIHBIL, TPOMKOCTbH 3BYKa M BBICOTA TOHA,
CKOPOCTh CBETa, MOKa3aTelb MPEJIOMIICHHS CPEIbl), TPU ONMUCAHUU MTPABUIIBHO TPAKTOBATh
(bu3nYECKUil CMBICI UCIIOJIb3YEMbIX BEJIMYMH, 0003HAUYEHHUS U €AMHULBI (PU3NUECKUX BEIUYUH,
HAXOJHUTh (POPMYIIBI, CBS3BIBAIOLINE TAHHYIO (PU3NYECKYIO BETUYHHY C IPYTUMH BEIMYMHAMH,
CTPOUTH TPaPUKH U3YICHHBIX 3aBHCUMOCTEH (PM3MUECKUX BEIHUYHH;

XapaKTeprU30BaTh CBOMCTBA Tel, (pU3MUECKUe SBICHHS U MPOIIECCHI, HCIIOIB3YsI 3aKOH
COXpAHEHHUs SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHHUS, IPUHLIUII CYNEPIIO3UIUU CUIL, TPUHIUIT
oTHOcuTeNnbHOCTH ["anunes, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHBI
OTPa)KEHUS U MPEJIOMIICHHUS CBETA, 3aKOHBI COXPAHEHMS 3apsAJ0BOTr0 U MaCCOBOT'O YMCEN MPH
AJIEPHBIX PEaKLUAX, IPH TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIMCHIBATH €I0
MaTeMaTU4YeCKOe BBIPAXKEHHUE;

00BSACHATH (PU3UYECKUE TPOIIECCHl M CBOWCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTYyallui
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh IPUUMHHO--CIIEICTBEHHBIE CBSI3U, CTPOUTD
00BsiCHEHUE U3 2—3 JOTMYECKUX I1aroB ¢ OMOPON Ha 2—3 M3YUYEHHBIX CBOMCTBA (PU3NYECKUX
ABJIEHUH, PU3NUECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIE 3aa4M (OMMPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHHI1), UCIIOB3YS 3aKOHBI
U GOpMyJIbI, CBA3bIBaIOIINE (PU3NUECKUE BETMUMHBI: HA OCHOBE aHaJIM3a YCIOBHS 3a]1aun
3aMMChIBaTh KPaTKOE YCIOBUE, BBISBIATH HEIOCTAIOIINE WIM N30BITOYHBIE IaHHbIE, BHIOUPATh
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE JJISl PEIIEHUSs, TIPOBOAUTh PACUEThl M OLICHUBATh
PETUCTUYHOCTD OTYYEHHOTO 3HAYEHUS! PU3NYECKON BETMYHHBI;

pacrno3HaBaTh MpoOIEMbl, KOTOPbIE MOKHO PEIIUTh IIPH MOMOIIY PU3NYECKUX METOJIOB,
MCIIOJIb3YSl ONMCAHUE UCCIEA0BAHNS, BBIIEIATh IPOBEPAEMOE NMPEATIOJI0KEHNE, OLIEHUBATh
MPABUJIBHOCTb MOPSIJIKA IPOBEICHUS UCCIIEIOBAHMUS, JIEJIaTh BBIBOIbI, UHTEPIIPETUPOBATh
pe3ysbTaThl HAOIIOACHUHN U OMBITOB;

IPOBOJUTH OMBITHI MO HAOIIOIEHUIO (PU3MUECKUX SBICHUN MU (PU3MUECKUX CBOWCTB TEJ
(u3yueHue BToporo 3akoHa HploToHa, 3aKOHa COXpaHEHMs SHEPTUH, 3aBUCUMOCTb I1EpHOIa
KoJIeOaHUH MPYKMHHOTO MasiTHUKA OT MACChl TPy3a U JKECTKOCTH MPYKHUHBI U HE3aBUCUMOCTb OT
aMILTUTY]IBI MAJIBIX KOJIEOaHUM, TPSMOTMHEIHOE pacipoCTpaHEHHE CBETa, Pa3IoKeHUE 0eI0ro
CBETa B CIEKTP, U3yUCHHE CBOMCTB M300paKEHUS B INIOCKOM 3€pKajie U CBOMCTB N300paKEHUS
npeaMeTa B coOMparolel JIMH3€e, HaOJt0/IeHUE CIUTOIIHBIX U JIMHEHYAThIX CIEKTPOB U3JIyUeHus):
CaMOCTOSITENIbHO COOMPAaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 060py10BaHMsI, ONUCHIBATH X0/
OTIbITa U €r0 Pe3yJbTaThl, GOPMYINPOBATH BHIBOJIBI;

MPOBOAMTH MTPH HEOOXOAMMOCTH CEPHIO MPSAMBIX U3MEPEHUH, ONpeIesissl CpeiHee 3HaUeHHe
u3MepseMoil BelTMunHbI ((HOKYyCHOE pacCcTOsIHUE cOOMparoIel TMH3bI), 000CHOBBIBATH BBIOOD
crioco0a u3MepeHus (M3MEPUTEIHHOTO MPUO0pa);

MIPOBOAMTD HCCIIEI0OBAaHUE 3aBUCUMOCTEN (PU3MUECKUX BEJIMYMH C UCIOJIb30BAHUEM MPSIMBIX
U3MepeHul (3aBUCUMOCTb IyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHOM



CKOpOCTH, NEpHOAA KOJIEOAHNH MaTeMaTUYECKOI0 MasiTHUKA OT AJIMHBI HUTH, 3aBUCUMOCTH yIila
OTpa)XKEHMsI CBETA OT yIJla MMaJeHUs U yIia NPeJIOMIIEHHS OT yIJla NaJeHUs): IUIaHUPOBaTh
UCCIIEIOBaHHUE, CAMOCTOSITENILHO COOMPATh YCTaHOBKY, (PUKCUPOBATh PE3Y/IbTAThl OJYYEHHOM
3aBHCUMOCTH (PM3UYECKUX BEIMYUH B BUJIE TAOIUIl U TPaQHKOB, A€TIaTh BEIBOIBI 10
pe3yJsibTaTaM MCCIIEI0BaHNUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIMUUH (CPEIHSS CKOPOCTh U YCKOPEHHUE Tesa
IIPY PAaBHOYCKOPEHHOM JIBUKEHHUHU, YCKOPEHHE CBOOOIHOTO Na/IeHUs, )KECTKOCTh MPYKUHBI,
KO3 QHUIMEHT TPEHUs CKOIBKEHUS, MEXaHN4ecKasi padoTa U MOLTHOCTh, YaCTOTA U IIEPHOJ
KoJIeOaHNH MaTeMaTUYeCKOIro U MPYXKMHHOTO MasiTHUKOB, ONITHYECKAs CUjla cOOMparolei
JIMH3BI, PAIMOAKTUBHBIN (DOH): TUIAHUPOBATH U3MEPEHUS, COOUPATH IKCTIEPUMEHTAIBHYIO
YCTaHOBKY U BBIIIOJIHATH U3MEPEHUS, CIEAYS NPEITI0KECHHON HHCTPYKLIMH, BBIYUCIIATD 3HAYCHHUE
BEJIMYMHBI U aHAJIM3UPOBATH ITOJYYEHHBIE PE3YJIbTaThl C Y4ETOM 3aJaHHOU ITOIPEIHOCTH
W3MEPEHHUI;

coOuIro1aTh MpaBuiia TEXHUKH O€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;
pas3yin4yaTh OCHOBHbIE IPU3HAKH U3YUYEHHBIX (PU3MYECKUX MOJENei: MaTepualibHas TOUKa,
a0COIOTHO TBEPIOE TEJI0, TOUEUHBIN UCTOYHMK CBETA, JIyd, TOHKAs JINH34, IUIaHEeTapHasi MOJEJb
aTOMa, HyKJIOHHasi MOZI€JIb aTOMHOTI'O SI1pa;

XapaKTepu30BaTh MPUHLUIIBI AEHCTBHS U3YYEHHBIX IPHOOPOB U TEXHUUECKUX YCTPOICTB €
OMOpPOM Ha UX ONHCAHUs (B TOM YUCIE: CIIUJIOMETP, NaTYUKHU MOJIOKEHUS, PACCTOSHUA U
YCKOPEHHs, paKkeTa, 9X0JIOT, OYKH, IEPUCKOI, (poToanmnapar, ONTHYECKUE CBETOBOIBI,
CIEKTPOCKOII, 1I03UMETp, KaMmepa BuiibcoHa), HCIob3ys 3HaHUS O CBOMCTBAX (pU3MUECKUX
SBJICHUN U HE0OXOAUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

HCII0JIb30BaTh CXEMBI U CXEMAaTHUYHbIE PUCYHKH U3YYEHHBIX TEXHUUECKUX YCTPOMCTB,
U3MEPUTENIbHBIX TPUOOPOB M TEXHOJIOTHYECKUX IIPOLECCOB MIPHU PELIEHUH y4eOHO--
NPaKTUYECKUX 3a/1a4, ONITUYECKHUE CXEMBI JJIs IOCTPOEHUS N300paXKeHUH B INIOCKOM 3epKajie U
coOuparoIIei TMH3E;

NPUBOANUTH PUMEPHI (HAXOUTH HHPOPMALIUIO O TPUMEPAX ) MPAKTUIECKOTO HCIIOIb30BAHMS
(bu3nuecKrux 3HaHUH B MOBCETHEBHOM JKU3HU /7151 oOecnieueHust 0€30MacHOCTH IpU OOpaIlleHUH ¢
npuOopaMu U TEXHUYECKUMH YCTPOMCTBaAaMH, COXpaHEHHUsI 310POBbsI U COOITIOACHUSI HOPM
HKOJIOTUYECKOI'O MTOBEJCHUS B OKPYKAIOLIECH Cpelie;

OCYILECTBIIATH MOUCK MH(popMaIuu puznyeckoro cojep:xanus B IHTepHeTe, CaMOCTOSATENBHO
bopMynupys MOMCKOBBIN 3alIpOC, HAXOAUTD MYTHU OMPEENIEHUs JOCTOBEPHOCTH MOITY4EHHOMN
UH(pOPMAaLIUK Ha OCHOBE UMEIOIIMXCS 3HAHUN U JOTIOJTHUTEIbHBIX HCTOYHUKOB,;

UCIOJIb30BaTh NMPH BBHINOJIHEHUH YU€OHBIX 3aJaHUH HayYHO--TIOMYJIIPHYIO JIUTEPATYPY
(bU3MUecKoro coxepkaHus, CIpaBOuHbIe MaTepHalbl, pecypchl ceTH IHTEepHeT, BlaieTh
npuéMaMy KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHus MH(POpMaLMK U3 OHON 3HAKOBOM
CUCTEMBI B IPYTYIO;

cO03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOILEHHS] Ha OCHOBE MH(POPMALIUU U3
HECKOJIbKUX UCTOYHUKOB (PU3NYECKOTO COAECpP KAHMSL, TyOJIMYHO MPEACTABIATH PE3YJIbTAThI
IIPOEKTHOM WJIM UCCIIEA0BATEIBCKON NEATENBHOCTH, IIPH 3TOM I'PAMOTHO HUCIIOJIb30BAThH
M3YYEHHBII MOHATUITHBIN anmnapaT U3y4yaeMoro pasena (GU3NKU U COIPOBOXKIATh BHICTYINIEHUE
npe3eHTalmen ¢ yuéToM 0ocoOEHHOCTEH ayTUTOPUN CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsnuecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudposbie)
n/n NMPOrpamMMbl Bcero O;Tpo‘m’m’le pﬁalcanecKne oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pazgea 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
1.1 ®dusmka - HayKa 0 IPUPOJIC 2 bubmorexa LIOK
' K pHpoA https://m.edso0.ru/7f416194
bubmuorexa [JOK
12 PU3UCCKHC BENMIMHEI 2 1 https://m.edso0.ru/7f416194
1.3 EcrecTBeHHOHAay4YHBIH METO/ MO3HAHUS 2 1 bubmorexa LJOK
' https://m.edso0.ru/7f416194
Hroro no pazneny 6
Pa3znea 2. [lepBoHayaibHbIE CBEJIE€HUS 0 CTPOCHUH BellleCTBA
2.1 CtpocHue BelecTBa 1 bubmorexa LIOK
' ™ t https:/m.edso0.ru/7f416194
29 JIBM>KeHuEe U B3aUMOJICMICTBUE YaCTHIL 5 1 bubmorexa [JOK
' BEIIICCTBA https://m.eds00.ru/7f416194
2.3 ArperaTHbIe COCTOSTHHSI BEIICCTBA 2 bubmorexa LIOK
' p m https://m.edsoo0.ru/7f416194
Hroro no pazneny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bubnuoreka [IOK
3.1 MexaHmecKoe ABIKEHHE 3 https://m.edso00.ru/7f416194
but6mmoreka [IOK
3.2 HMuepruus, macea, II0THOCTS 4 1 https://m.edso00.ru/7f416194
but6mmoreka [IOK
3.3 Cuna. Bupet e 14 1 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21



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

Pa3nen 4. /laBieHue TBEPAbIX TeJl, :KUAKOCTEH U ra3oB

41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnmoreka [JOK
' TeJIaMU, YKUIKOCTAMU U ra3aMu https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
4.2 JlaBIeHHE KHKOCTH ° https://m.edso0.ru/7f416194
bu6nuoreka [IOK
4.3 ATmocheproe naserie 6 https://m.edso0.ru/7f416194
44 JlelicTBuE ®UJKOCTH U Ta3a HA MOTPYKEHHOE B 7 3 bubmuorexa [JOK
' HUX TEJIO0 https://m.edso0.ru/7f416194
Htoro no pazneny 21
Pa3znea 5. Pa6ora u MOIIHOCTH. JHEPrust
bubmuorexa [JOK
51 Pabora u mompgocTs 3 . https://m.eds00.ru/7f416194
bubnnoreka IIOK
52 Hpocreie Mexanm3mb! S 1 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
53 Mexareckas Hepria 4 . https://m.edso0.ru/7f416194
Hroro nio pazgeny 12
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 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

8 KVIACC

KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
. HaumeHnoBaHue pa3/aesioB U TeM (mudpossbie)
Ne i/l OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06pA30BATETBHBIE
padoThI padoThbI pecypesI
Pa3gen 1. TensioBbIe IBJICHUS
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 Eubmioreka LOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Teniossie nponecca! 21 1 S https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue U MATHUTHBIE SIBJIEHUS
21 DneKTpuYecKue 3apsiibl. 3apsHKEHHBIE Tella U 7 1 bubnuorexa [JOK
' HUX B3aUMOJICICTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [JOK
2.2 IToCTOSTHHBIN 3JIEKTPUYECKHIA TOK 20 1 7 hitps://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MarauTHbIC SBJICHUS 6 1 15 https://m.edso0.ru/7f4181ce
2.4 OneKTpoMarHuTHas UH Hs 4 ubmaorexa [JOK
' P YRR https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 3 14.5



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

9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
. HaumeHnoBaHue pa3/aesioB U TeM (mudpossbie)
Ne i/l OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06pA30BATETBHBIE
padoThI padoThbI pecypesI
Pa3zgen 1. Mexann4ueckue siBJICHUSA
11 MexaHN4eCcKOe IBMKEHUE U CIIOCOOBI €r0 10 1 bu6mmoreka [JOK
' OITUCAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 Bsanmozerctane Tex 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3aKoHbI CoXpaHeHHA 10 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3zgen 2. Mexann4deckue KOJIe0aHUA U BOJHBI
bubmuoreka [JOK
2.1 Mexanuecie konebanus ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHnueckne BOJIHBL. 3ByK 8 1 3 https://m.edsoo.ru/7f41ada6
Hroro no paszneny 15
Pa3nen 3. Dj1eKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DNeKTPOMarHuTHOE TOJIE U 6 5 bubnuotexa [JOK
' ANIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
Pa3znea 4. CBeToBbBIE ABJICHUSI
bubmuorexa [JOK
4.1 3aKOHBI PacpPOCTPAHEHHUS CBETA 6 2 hitps://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [OK
4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 2 https://m.edso0.ru/7f41ada6



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

Hroro no pazgeny 15

Paznen 5. KBanTOBBIE SIBJIEHHSI
bubmuoreka [JOK

51 Hcnyckanue u MorioneHue CBeTa aToMOM 4 1 hitps://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK

52 CTpocHHE aTOMHOTO 1pa 6 . https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK

>3 FlaepHsie peaxii ! . https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 17

Pa3nes 6. [loBTopuTe1bHO-00001IaK0 NI MOAYJIb

6.1 [ToBTOpeHue u 0000IIEHNE COIEPIKAHUS 9 5 bubmmorexa [IOK

' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

YYEBHO-METOANUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O NTIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» dusuka, 7 xknacc/ [eppimkua A.B., O01ecTBo ¢ orpaHUYEHHOM OTBETCTBEHHOCTHIO
«M31aTenbeTBO «IK3aMEH

» dusuka, 8 kiacc/ [epeimkua A.B., O01mecTBO ¢ orpaHUYEHHON 0TBETCTBEHHOCTHIO «/[PODAY;
AxkunonepHoe obmectBo «M3narensctBo «IIpocemenue»

» ®usuka, 9 xnacc/ [epeimkun A.B., I'yrauk E.M., O01ecTBo ¢ orpaHu4eHHOM
0TBEeTCTBEHHOCTHIO «JIPODAY; AkumonepHoe obmiectBo «M3mparenscTBo «lIpocBenienne

METOJUYECKUE MATEPUAJIBI AJ151 YYUTEJIA

7 KIIACC

1. PaGouas mporpamma.

2. IlporpamMmMbl OCHOBHOTO 0011ero oopazoBanus. ®usuka. 7-9 xnaccel (aBTopsl: A.B. IleppimkuH,
H.B. ®unonoBuy, Y.M. ['yTHHK).

3. PaGouas nmporpamma mo ¢usuke. 7 kimacc/ Coct. T.H. Cepruenko. -M.: BAKO, 2014, B
COOTBETCTBHUH C BBIOPAHHBIM YUEOHUKOM:

4. Ileppimikun A.B. ®usuka. 7 kinacc. Y4eOHUK it 00111€00pa30BaTENIbHBIX YUPEKICHUI.
M.:dpoda. 2011

5. Jlykammk B.W. CoopHUK BompocoB u 3ajad 1o ¢usuke. 7-9 k. —M.: [Ipocsemenue, 2010. - 192
C.

8 KJIACC

1. PaGouas nporpamma. ®usuka. 7 —9kmnaccel: yueOHO-METOAMUECKOTO OcoOus
/coct.TuxonoBaE.H. —2-¢ uzn.,crepeorun. —-M.: JIpoda,2013. —398,(2)

2. I[IporpamMmmbl ocHOBHOTO 00111eT0 0Opa3zoBanus. Pusuka. 7 —9 knaccel (aBTopsi:A.B.IlepoimkuH,
H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. -M.: BAKO, 2014, B
COOTBETCTBUH C BHIOPAHHBIM YUEOHUKOM;

4. Ieppikun A.B. @usnka. 8 kiacc. YueOHUK Ju1d 00111e00pa3oBaTeNbHbIX yUpexxIeHHH. M.:
Hpoda,2017

5. Jlykamuk B.1. COopHUK BOIIpOCcoB U 3aaa4 1o gusmke. 7-9 k1. —M.: [IpocBemenue, 2010. —
192c.

5. A.E. Mapon, E.A. Mapon CamocTrosTenbHble U KOHTpOJIbHBIE paboThI-8 kinacc 2017 M. [Ipoda
6. .B.B. lllaxmarosa ,0O.P. llledep Jnarnoctudeckue padbots -8 kiracc 2016 M. [Ipoda

9 KJIACC

1. Pabouas nporpamma. ®usnka. 7 —9kaaccol: yueOHO-METOJUUECKOTO TOCOOUS
/coct. TuxonoBaE.H. —2-¢ uzn.,crepeotun. —M.: [Ipoda,2013. —398,(2)

2. IIporpamMMbl ocHOBHOTO 00111eT0 00pasoBanus. Pusuka. 7 —9 knaccel (aBTopbl:A.B.IleppiiikuH,
H.B. ®unonosuy, E.M. I'yTHUK).

3. Jlykammk B.H. COopHUK BOmpocoB 1 3aaad 1o gusuke. 7-9 xin. —M.: [IpocBemenne, 2010. —
192c.

KoHnTponbHble 1 caMmocTosATeNbHBIE padoThI 10 ¢u3uke. 9 kinace: k yueOHuKy A.B. [lepsiikuna,
E.M. I'ytHuk «®usuka 9 xnace» / O.M. I'pomueBa. -M.: UznatenscTBo «Jk3amen», 2014.

Tectol no ¢usnke. 9 knace: k yueOHuky A.B. Ileppikuna, E.M. I'yrauk «®usuka 9 xnace» / O.U.
I'pomuesa. —M.: U3narensctBo «OK3amen», 2010.

duzuka. 9 kimacc. TemaTuueckue TECTOBLBIE 3adaHus It MOAroToBKH K I TA. / aBT.-coct.: M.B.
boinenkxo, O.H. Mupoukuna. —fpocnasins: OOO «Akanemus pazButus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI 1 PECYPCbBI CETU UHTEPHET

7 KJIACC.
bubmmoreka —Bcé mo npeamery «Pusuka». —Pexum gocryna: http://www.proshkolu.ru
2. BupgeoonsIThl Ha ypokax. —Pesxkum mocryma: http://fizika-class.narod.ru



3. Enqunas kosuiekius nupoBeIx 00pa3oBaTeabHBIX pecypcoB. —Pexxum poctyma: http://school-
collection.edu.ru

4. HtepecHpleMaTepHaibl K ypokaM (GHU3MKH M0 TEMaM; TECThI 10 TEMaM; HarJISIHbIC TOCOOUS K
ypokam. —Pexxum nocryma: http://class-fizika.narod.ru

5. lludposeic obpa3oBarenbHbIe pecypesl. —Pexum gocrtyma: http://www.openclass.ru

6. DyeKTpoHHbBIC YUeOHUKH 10 pu3rke. —Pexxum pocryma: http://www.fizika.ru

8 KIIACC

1. Bubnuoreka —Bc€ no npenmery «dusukay. —Pexxum nocryma: http

:/lwww.proshkolu.ru

2. BuzeoonsiThl Ha ypokax. —Pexxum nocryma: http://fizika-class.narod.ru

3. Enqunas kosuiekius nupoBeIx 00pa3oBaTeabHbIX pecypcoB. —Pexxum pocryma: http://school-
collection.edu.ru

4. utepecHble MaTepUalibl K ypokaMm (DU3MKHU 110 TeMaM; TeCThI [0 TeMaM; HarJIsAHbIE TTOCOOUs K
ypokam. —Pexxum nocryma: http://class-fizika.narod.ru

5. lludpossie oOpazoBarenbHbie pecypehl. —Peskum noctyma: http://www.openclass.ru

6. DieKTpOHHbBIC YUeOHUKH 110 pu3uke. —Pexxum pocryma: http://www.fizika.ru

9 KJIIACC

1. BuneoomnsiTsl Ha ypokax. —Pexum nocryna: http://fizika-class.narod.ru

2. Enunas kosuiekius udpoBeIX 00pa3oBaTelbHbIX pecypcoB. —Pexum goctyma: http://school-
collection.edu.ru

3. MHTepecHble MaTepuaibl K ypokaM (GU3HKHU 110 TeMaM; TECThI 110 TeMaM; HaTJISHbIC TIOCOOHS K
ypokam. —Pexxum nocryma: http://class-fizika.narod.ru

4. Iludpossie 0OpazoBaTeabHbIC pecypcehl. —Peskum moctyma: http://www.openclass.ru

5. DnekTpoHHbIe YUeOHUKH 10 pusuke. —Pexkum poctyma: http://www.fizika.ru6.{ucraniimontas
mkona Ne368 http://moodle.dist-368.ru/ OTkpsIThIii KiTacc.

CereBoe oOpa3oBatenbHOe coobrmectBo. http://www.openclass.ru/node/109715

7. Enunas koyutekius muppoBbix 00pa30oBaTeIbHbIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHblil HEHTP HHPOPMALIMOHHO-00pa3oBaTeNbHbIX pecypcos. http://www.fcior.edu.ru/
9. UnTepHer ypoxk. http://interneturok.ru/ru/school/physics/

10. T'azera «1 cents10ps» Marepuansl no ¢usuke. http://archive.lseptember.ru/fiz

11. Auumanuu pusndeckux oowvektos. http://physics.nad.ru/

12. XKuBas pusuka: odyvaromas mporpamma. http://www.int-edu.ru/soft/fiz.htmi

13. ®wuswuka.ru. http://www.fizika.ru/



