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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs COCTaBJICHA HA OCHOBE
MOJIOKEHUH ¥ TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOU 00pa3zoBaTENILHOM
nporpammel, npenactaBieHHsx B PI'OC OO0, a takxke ¢ yu€ToM (eaepanbHOil pabodeil mporpaMMel
BocnuTanus U Konueniuu npenogaBanus yaeoHoro npeameta «Dusnkay.

Conepkanue mporpammbl 1Mo (pu3HKe HampaBiIeHO Ha (GOPMHPOBAHHE ECTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYYAlOIIMXCS W OpraHW3alMi0 H3ydeHus (U3MKU Ha JAEATeIHbHOCTHOW OCHOBe. B
nporpamMme 1o (U3NKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO IMpeaMeTa B pealn3aluu TpeOoBaHU
®I'OC OOO Kk mMmIaHUpPyEeMBIM JTUYHOCTHBIM M METANpEeIMETHBIM pe3ylibTaTaM OOYYEHHS, a TaKKe
MEXIMPEIMETHBIE CBA3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YPOBHE OCHOBHOIO OOIIETO
o0OpasoBaHwsl.

[Iporpamma 1o ¢u3MKe yCTaHABIUBACT pacupe/iesieHue yueOHOro MaTepuana mo rojaM o0ydeHus
(mo kyaccam), mpeJuIaraeT MPUMEPHYIO MOCJIEOBATEIBHOCTh U3YUEHUs] TEM, OCHOBAHHYIO Ha JIOTHUKE
Pa3BUTHUS PEIMETHOTO COJICPKAHMS U YIETE BO3PACTHBIX OCOOCHHOCTEH 00YYarOIIMXCS.

[Iporpamma mo ¢usuke paspaboTaHa C LEIbIO OKa3aHUS METOJUYECKOW MOMOIIM YYUTEIO B
CO3/1aHUU paboyveil MPOrpaMMBI MO y4eOHOMY ITPEIMETY.

du3uka SBISETCS CHCTEMOOOPA3yIOIIMM Il €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB,
MOCKOJIbKY (hM3MUECKHE 3aKOHBI JIe)KAaT B OCHOBE IMPOLIECCOB W SBJICHUH, H3Yy4aeMbIX XHUMHEH,
Ouosoruei, acTpoHOMHEH U pU3NYECKON Teorpadueil, BHOCHUTBKIIA]] B €CTECTBEHHOHAYYHYIO KapTHHY
MUpa, TPEJOCTABISIET Haubojee SCHbIe 00paslbl MPUMEHEHUS HAYYHOTO METOJa TMO3HAaHUs, TO €CTh
croco0a moJy4yeHust IOCTOBEPHBIX 3HAHUH O MHpeE.

OxHa U3 TTIaBHBIX 3a71a4 (PU3HMIECKOro 00pa3oBaHUs B CTPYKTYpe oOIIero oOpa3oBaHUsi COCTOUT
B (hOPMHUPOBAHUHU €CTECTBEHHOHAYYHOU IPaMOTHOCTH M HHTEpEca K HayKe y 00 yJaroIuxcsl.

Nzyuenne ¢Qum3uku Ha 0a30BOM  YpPOBHE TMPENINOJIAaraeT  OBJIAJEHHE  CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMHU €CTECTBEHHOHAYUYHYIO IPAMOTHOCTH:

HAy4YHO OOBSICHATH SBJICHUS;

OLICHNBATh U IIOHUMATb 0COOEHHOCTH HAay4YHOT'O UCCIICAOBAHUA,

MHTEPIIPETUPOBATD JAHHBIC U UCTIOIB30BaTh HAYYHBIC JOKA3aTEIbCTBA [T TIOJTYYCHHUS BHIBOJIOB.

Lenu uzydenus: GU3MKU Ha ypPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHus onpeaeieHsB Konmenuu
npenoAaBanus ydeOHoro mnpeamera «®Pusmka» B 00pa3oBaTENbHBIX OpraHu3anusax Poccuiickoit
denepanun, peaaTu3yrIINX OCHOBHBIE 00111e00pa30BaTebHbBIC MPOTPAMMBI, YTBEPKAEHHON pelIeHneM
Komnernn MunucrepcTBa npocetienus Poccuiickoit @enepanuu (mpotokos oT 3 gekadbps 2019r. Ne
[1K48BH).

eau u3yyeHus PU3HUKNU:
MpUOOpETEHUE UHTEPECA U CTPEMIICHUS 00YJAIOIINXCA K HAYYHOMY HU3YUEHHUIO TPUPOIBI, PAa3BUTHE UX
WHTEJUICKTYaTbHBIX U TBOPUYECKHUX CTIOCOOHOCTEH;
pa3BUTHE TMPEJACTABICHUNA O HAYYHOM METOJE TO3HAaHUS M (HOPMUPOBAHUE HCCIIEIOBATEILCKOTO
OTHOIIEHUS K OKPYKAIOIINM SIBJIICHUSIM;
(dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUsI KaK pe3ylibTaTa W3YYEeHHUsS OCHOB CTPOCHUS MAaTEpUH H
(dyHIIaMEHTAbHBIX 3aKOHOB (DU3HKH;
(hopMupOBaHUE MIPEICTABICHUN O POIH (DU3HUKH ISl PA3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHH;
pa3BUTHE TIPEJCTABICHUH O BO3MOXHBIX cdepax Oyaymiedt npodeccHnoHaTbHOW AESITENLHOCTH,
CBSI3aHHOU ¢ (PU3UKOH, MOArOTOBKA K JajbHEHIIEMy 00y4EeHHIOB 3TOM HAIlPaBJICHUU.

JIoCTHKEeHHE ATUX IeNiel MPOorpaMMbl Mo (U3MKEe HAa YPOBHE OCHOBHOTO OOIIET0 00pazoBaHUS



o0ecreunBaeTcst peuIeHHEM CIIEAYIONUX 3a4a4:
NpuOOpeTeHUEe 3HAHUM O JUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXAaHHYECKUX, TEIUIOBBIX,
AJIEKTPUYECKHX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;
MpPUOOpPETEHUE YMEHHIA OMUCHIBATh U OOBICHITH (PU3HUUECKUE SBJICHUS C MCIIOJIb30BAHUEM TIOJTYUYSHHBIX
3HAHMUI;
OCBOEHHE METOIOB PEIICHUS MPOCTEHIINX PACUETHBIX 3a/1a4 C UCTIOIH30BaHUEM (PU3HUUECKHUX MOJEIEH,
TBOPUYECKUX U MPAKTHKO-OPUEHTHUPOBAHHBIX 3a71a4;
pa3BUTHE yMEHUN HAOIIOAATh MPHUPOJHBIC SBICHHS M BBINOJHATH OMBITHI, Ja0opaTopHbIe PabOTH U
AKCIIEPUMEHTAIBHBIC HCCIICIOBAHMS C UCTIOJIB30BAaHUEM U3MEPHUTEIBHBIX MPHOOPOB;
OCBOEHHE TMPUEMOB paboThl ¢ WHOpManuen (GU3NUECKOTO COACpIKAHUS, BKIOYAs WHGOPMAIHMIO O
COBPEMEHHBIX TOCTIKCHHUAX (PU3NKH, aHATTN3 U KPUTUIECKOE OIICHWBAHUE HH(POPMAIIUH;
3HAKOMCTBO CcO chepamu TpOPECCUOHATBHON JIEATENBHOCTH, CBS3aHHBIMH C (DU3UKOW, W
COBPEMEHHBIMHU TEXHOJIOTUSIMHU, OCHOBAHHBIMU Ha JIOCTHKEHHUAX (PU3NMICCKON HAYKH.

Ha wusydenune ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE OCHOBHOTO o00mIero oOpa3oBaHHs
orBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heseno), B 8 kimacce — 68 dacoB (2 daca B
Heneno), B 9 ximacce — 102 gaca (3 yaca B Hememo).

[Ipennaraempiii B mporpamMe 1O (U3HKE TMEpeyYeHb JTabOpaTOPHBIX pPabOT H  OMBITOB HOCHUT
PEKOMEHIATENbHBIN XapaKTep, YYUTENb JejaeT BbIOOp MPOBENCHUS JIAOOPATOPHBIX pabOT M OMBITOB C
y4€TOM HHIMBUAYAIBHBIX OCOOCHHOCTEH OOYYaroIIuXcs, CHUCKAa OSKCIEPUMEHTAIbHBIX 3aaHuM,
IpeIaraeMbIX B paMKax OCHOBHOTO TOCYAapCTBEHHOTO K3aMeHa 10 (pU3UKe.

COJAEP’)KAHUE OBYYEHUA

7 KJIACC
Pazjnen 1. ®u3uka u eé posib B NO3HAHUM OKPY/KAKIIET0 MUPA.

®duznka — Hayka o npupoze. SABneHus npupoabl. Ouznyeckue SBICHHUA: MEXAHUUYECKHE,
TEIUJIOBBIE, YIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenwuuHBL. M3Mepenue dusndeckux BeawmuuH. Duznueckue NpHOOpPHI.
[TorpemHocTh U3MepeHuil. MexayHapogHasi CUCTEMA €IMHUILL.

Kak ¢usuka m apyrue ecrecTBEHHbIE HAYKH HM3Y4alOT Mpupoay. EcTecTBeHHOHAy4HBII
METOJ TO3HAaHWsS: HAONIOACHHE, IOCTAaHOBKA HAYYHOTO BOMPOCA, BBIIBIKCHHE THIIOTE3,
JKCIICPUMEHT II0 TMPOBEPKE THIIOTE3, OOBACHEHHWE HaOmogaeMoro spieHus. OnucaHue
(U3UYECKUX SABJICHUN C TIOMOIIIBIO MOJICTICH.

Hemoncmpanuu.

MexaHndeckure, TEeIIOBbIC, JIEKTPUICCKHE, MATHUTHBIC, CBETOBBIC SIBIICHUSI.

duznueckre MpUOOPH U MPOILEAYypa MPSIMBIX U3MEPEHHH aHAIOTOBBIM M HU(POBBIM MPUOOPOM.
Jlabopamopuvie pabomul u onvimol.

OmnpenesieHUE ICHBI ISJICHUS KAl K3MEPUTEIILHOTO TIprOopa.

N3mepenne paccTosTHHMN.

N3mepenne 00bEMa KUAKOCTH U TBEPIOTO TeJIA.

Onpenenenre pa3MepoB MaJlbIX TEJl.

N3mepenne reMnepaTypsl py NOMOILIH KUIKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPBhI.
[IpoBeaenune wucciaeaoBaHus MO MPOBEPKE TUIOTE3bI: JAJIbHOCTH MOJETA LIApHUKA, MYHIEHHOTO
TOPU30HTAIBHO, TEM 0OJIbIIE, YeM OO0JIbIIE BHICOTA MTyCKA.



Paznen 2. [lepBoHauajibHbIE CBeIeHHSI 0 CTPOEHHH BeleCTBA.

CtpoeHue BewIeCTBA: aTOMbl U MOJIEKYJbI, UX pa3Mepbl. OMNBITHI, JOKa3bIBAIOLINE
JIACKPETHOE CTPOEHHE BEIIECTRA.

JIBuxkenue dactuil BemecTBa. CBs3b CKOPOCTH JBHMKEHHS YacTUL C TEMIEpaTypou.
BpoynoBckoe mBmwxkenue, auddys3us. BzammoseiicTBue UacTHIl BeHIECTBA: MNPUTIKCHHE H
OTTaJIKUBaHUE.

ArperaTtHple COCTOSSHHSI ~ BEIIECTBA: CTPOCHUE Ta30B, JKUJKOCTEHM W  TBEPABIX
(kpucTamInyecknx) Tesl. B3auMoOCBsI3p MEXIy CBOWCTBAMHU BEIIECTB B Pa3HBIX arperaTHHIX
COCTOSIHUSIX U HX aTOMHO-MOJIEKYJSIDHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMA
BOJIBI.

Hemoncmpanuu.

Habmroienne 6poyHOBCKOTO TBUKECHHUS.

Ha6monenue muddysuu.

HaGnronenue  siBICHM, OOBSICHSIIONIUXCS MPUTKEHUEM WM OTTAJTKMBAHUEM YaCTHI] BEIICCTBA.
Jlabopamopuvie pabomul u onvimol.

Ouenka qUaMeTpa aToMa METOJOM PSAI0B  (C MCMOIb30BaHUEM (GoTOrpaduii).

OnBITH IO HAOJIOICHUIO TETIOBOTO PACITUPEHHUS Ta30B.

OnbITHI 10 OOHAPYKEHHUIO IEHCTBHS CHUJI MOJIEKYJISIPHOTO TIPUTSIKSHHS.

Pa3znen 3. JIBu:KeHHe B B3aUMOJdeHCTBHE TeJl.

Mexannueckoe aBuxkeHrue. PaBHoOMepHOe U HepaBHOMEpHOe aBWXKeHHE. CKOPOCTb.
Cpennsisi CKOpoCTb IIPU HEPABHOMEPHOM JBHKEHUHU. PacuéT nmyTu U BpeMEHH ABUKEHUS.

SBnenne wuHepuuu. 3aKOH HHEpUMH. B3anMoaelCTBHE Tel Kak MPUYMHA H3MEHEHUS
CKOpPOCTH JABWXKEHMsI Tesa. Macca kak Mepa wHepTHOCTH Tena. [lmoTHocTh BemiecTBa. CBA3b
TUIOTHOCTH C KOJIMYECTBOM MOJICKYII B € JTUHUIIE 00BEMA BEIIECTBA.

Cunma Kak XapakTepucTuka B3aumozeiicTBus Tten. Cuia ynpyroctd M 3akoH ['yka.
Nsmepenne cuipl ¢ MOMONIIBIO AWMHaAMoMeETpa. SIBJeHHME TATOTEHWS W cuia TskecTtd. Cuia
TSDKECTU Ha JIpyrux 1uianerax. Bec Tena. HeBecomocTs. CrioskeHHeCHI1, HANIPaBIEHHBIX [0 OJHOM
npsiMoii. PaBHoaeicTBytomas cuil. Cuiia Tpenusi. TpeHue CKOJIbKEeHUs U TpeHue nokosi. TpeHue B
NPUPOJIC U TEXHUKE.

Hemoncmpanuu.

HaOmroneHne MeXaHU4YECKOro IBMKEHUS TIa.

N3Mepenne ckopocTy PSIMOJIMHEHHOTO JBWKCHMYSI.
HaGnroneHue siBIICHUS] HHEPITUH.

HaGnroneHue n3MeHEHUS] CKOPOCTH MPY B3aUMOJICHCTBUN TEI.
CpaBHeHHe Macc 10 B3aMOJICHCTBUIO TEJl.

CroxxeHue cuI, HalrpaBJIEHHBIX TI0 OJHOM MPSMOM.

Jlabopamopuvie pabomul u onvimol.

OmnpenesieHUe CKOPOCTH PAaBHOMEPHOTO JBIKCHUS (IIapUKa B YKUIKOCTH,MOICITH
3JICKTPUYECKOTO aBTOMOOMIIS M TaK JaJiee).

Omnpenenenue cpeiHel CKOPOCTH CKOJBKEHHs OpycKa WIHM IIapUKa 10 HAKJIOHHOU



IJIOCKOCTH.

OnpeneneHue MIOTHOCTU TBEPAOTO Tea.

OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD PAaCTsSKEHUS (AePOpMaIiu)IPY>KHHBI OT
MIPUJIOKEHHOU CHJIBL.

OHLITBI, ACMOHCTPUPYIOMIUEC 3aBUCHUMOCTD CHWJIbI TPCHUSA CKOJIBKCHHA OT BECa TCJia U
XapaKkTepa COMpUuKaCaromuxcsa HOBCpXHOCTCfI.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, sKUAKOCTE 1 ra3os.

Hasnenue. CiocoObl yMEHBIIICHUS W YBEJIMYCHHs AaBieHus. [laBneHue raza. 3aBUCUMOCTh
JaBJICHUs ra3a oT 00béMa, Temrneparypsl. [lepenada gaBneHust TBEPABIMU TEIAMU, KUIKOCTSIMH H
razamu. 3axoH Ilackama. IImeBMaTHyeckue MaIIWHBI. 3aBUCHMOCTL JABJICHUSA SKUIKOCTU OT
riyounsl. ['uapocrarnyeckuit mapagokc. Coodmaronuecs cocynbl. [ uapaBindeckiue MEXaHU3MBbI.

Atmocdepa 3emmn u armocdepHoe naBieHHe. [IpUUMHBI CyIIECTBOBaHHS BO3TYLIHON
ob6onoukn 3emumn. OmbiT Toppuuerm. M3mepenwe aTrMochepHOro MAaBJICHHS. 3aBUCUMOCTH
aTMOC(EepHOrO JaBJIGHUS OT BBICOTHI HaJX YypoBHeM Mops. IIpubopbl ans u3MepeHwus
aTMOC(EPHOTO JTaBJICHHS.

JleiicTBHE XKUAKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Telo. BeITamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnaBanue.

Hemoncmpanuu.

3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIEPaTypBbl.

[Tepenaua naBaeHUs KUIKOCTHIO U TA30M.

CooO0mmaromuecst COCyabl.

I'mnpaBamyeckuii mpecc.

[TposiBneHME IEUCTBUS aTMOC(EPHOTO JaBICHHS.

3aBUCUMOCTD BBITAIKHBAIOIICH CHIIBI OT 00bEMa MOTPY:KEHHOM YaCTUTENA U TNIOTHOCTH
KHIKOCTH.

PaBeHCTBO BBITANKMBAIOIIEH CHIIBI BECY BHITECHEHHOM KUIKOCTH.

YcnoBue miaBaHus Tell: ILIaBaHUE WU MNOTPYKECHUEC TCJI B 3aBUCUMOCTHOT COOTHOLICHUA
IJIOTHOCTEH Tesa U KHUIOKOCTH.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJE OT 00bEMa MOTPYKEHHOM B JKUIKOCTh YaCTH Tela.
Omnpenenenne BHITAIKUBAIOIICH CHITBI, IEHCTBYIOIIEH Ha TEIIO, MOTPYXKEHHOE B )KUKOCTD.
[IpoBepka HE3aBUCUMOCTH BBITAIKHBAIOIICH CHJIBI, IEUCTBYIOMICH HA TEJIOB KUAKOCTH, OT MAaCCHI
Tena.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAJIKUBAIONICH CHIIBI, JACHCTBYIOIICH Ha TEJIO B
KHUAKOCTH, OT 00bEMa NOTPYKEHHOW B JKUAKOCTH YAaCTH TEJA U OT TUIOTHOCTH JKUIKOCTH.
KonctpynpoBanne apeomeTpa WJIM  KOHCTPYMPOBAaHUE JIOJKM W  OMNpeneseHue  eé
IPY30I0ABbEMHOCTH.

Pa3zpnen S. PaboTa 1 MOIUHOCTb. JHeprusi.

Mexanndeckast paboTa. MOIIHOCTb.

[IpocThie MexaHM3MBI: pbIuar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBecHs phlyara.
[IpumeHnenne npaBwiaa paBHOBeCHs pbl4ara K OJOKy. «3ooToe mpaBuioy» mexaHuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MEXaHNU3MBI B OBITY U TEXHUKE.



Mexannueckas sHeprusi. Kunerndeckass U noTteHnuaibpHas sueprus. [Ipespamienue ogHoro Buaa
MEXaHWYECKOM HEPTUH B Ipyroil. 3aKOH COXpaHEHHs SHEPTUH B MEXAHUKE.

Hemoncmpanuu.

1. IIpumepsl TPOCTHIX MEXAaHU3MOB.

Jlabopamopnvie pabomul u onvimol.

Omnpenenenne pabOTHl CWIIBI TPEHUS NPU PAaBHOMEPHOM JBHKCHHU Tella 0 TOPU30HTAIBHOM
MOBEPXHOCTH.

UccnenoBanue ycioBHii paBHOBECHSI pbluara.

N3mepenne KII/1 HakIOHHON MIIOCKOCTH.

N3yuyeHune 3akoHa COXpaHEHUs] MEXaHUYECKON SHEPTHH.

8 KJIACC

Pasnen 6. TenmyioBbIe ABJIEHNS.

OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH CTPOECHUS BellecTBa. Macca u
pasmepbl aTOMOB U MOJIEKYJl. OMbIThI, MOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-
KUHETUYECKOM TEOPUU.

Mopenu TBEPAOTO, KUIKOTO U Ta3000pa3HOTO COCTOSIHUM BemiecTBa. KpucTtaimmdeckue u
amopdubIe Tesa. OOBICHEHHE CBOMCTB ra3oB, )KHIKOCTEH M TBEPIBIX TEJl HA OCHOBE IMOJIOKCHUI
MOJIEKYJIIPHO-KMHETHUECKON Teopun. CMauMBaHWE M KanWUISIpHbIE sBJIEHUA. TemioBoe
paCIIMPEHHE U CHKATHE.

Temneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO TEIJIOBOIO JIBUJKEHHS YacTHL.
Buytpennsis sneprusi. CriocoObl M3MEHEHUS] BHYTPEHHEH SHEPTUU: TEIJIONepe1aya U COBEPIICHUE
paboTel. Bujpl Temonepenayn: TEIIOMPOBOIHOCTh, KOHBEKIIHS, U3TyUCHHE.

KonuyectBo TenmnoTel. YaeibHas TEIUIOEMKOCTL BeIIECTBA. TemIooOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIIOBoro OanaHca. IlmaBiieHWe W OTBepACBaHUE KPUCTAUTHISCKUX
BCIIECTB. YJelbHAs TemuioTa IulaBieHus. [lapooOpazoBaHme u KoHIeHcamus. McmapeHue.
Kunenue. VYpenpHast Temuiora mapooOpazoBaHUs. 3aBUCUMOCTh TEMIIEPATyphl KHUIICHHUS OT
aTMochepHoro aaBieHus. BiaxHoCTh Bo3myxa.

9H€pFI/Iﬂ TOIIJINBA. Y;[eanaﬂ TCIIOTA CropaHus.

HpI/IHI_II/IHBI pa6OTBI TCIIJIOBBIX ,I[BI/IFaTeJIeﬁ KHI[ TCIIJIOBOI'O ABHUIAaTCJIA.
Tennoswie JABUTaTCJIN M 3alllUTa OKp}’)I(a}OLLICﬁ CpCAabl.

3akoH COXpaHCHUA U MPCBPALICHHA SHCPIUK B TCIUIOBBIX ITPOLCCCaX.

Hemoncmpanuu.

Habmroienne 6poyHOBCKOTO TBUKECHHUS.

Habmonenune muddysun.

HaGmronenue siBneHunii cMaulBaHUs U KaWUISPHBIX SBJICHUH.

HabmoieHne TenioBoro pacmpeHus Tell.

W3meHeHne naBieHUs ra3a Mpu U3MEHEHHH O0bEMa W HArpeBaHUM HMIHMOXJIAXKICHUU.
[IpaBuia u3mMepeHus: TeMIeparypsl.

Bunsl Tenionepenayn.

OxJax/IeHUE NP COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiieHu# pabOThl BHEUITHUMH CUIIAMHU.



CpaBHeHMe TETUIOEMKOCTEHN pa3IMYHBIX BEIIECTB.
Habnronenue KuneHus.

Habmroienne mocTostHCTBa TeMIepaTyphl IPH IJIABJICHUU.
Moieau TEIUIOBBIX ABUTATEICH.

Jlabopamopuvie pabomul u onvimol.

OnbITHI 10 OOHAPYKEHHUIO TEHCTBHS CHUJI MOJIEKYJISIPHOTO TIPUTSIKCHHS.

OMnBITHI IO BEIPAIIMBAHUIO KPUCTAIIOB ITOBAPEHHOW COJIM WIIHM caxapa.

OnpITEl IO HAOJIIOJCHHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, XKUIAKOCTEH HTBEPIBIX TEI.
Omnpenenenue qaBieHus BO3AyXa B OAJUIOHE IITPHIIA.

OnbITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHHs BO3JyXa OT ero 00b&éMa M HarpeBaHUs WK
OXJIAXKICHHS.

[TpoBepka runoTe3sl JUHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOWKA JKHJIKOCTH B TEPMOMETPUIECKOM
TpyOKe OT TeMIepaTyphl.

HaGnronenne w3MeHeHUs BHYTPEHHEH  JHepruu Tena B pe3yibTare
TeIUTonepeayd U Pad0Thl BHEIIIHUX CHIL.

HccnenoBanue siBJICHHUS TEINIOOOMEHA NIPH CMEIIMBAHUH XOJIOJHON UTOpSYCH BOJIBI.
OmnpeneneHue  KOJWYECCTBA TETUIOTHI, MOJIyYEHHOTO BOJIOM MPU TEIJI000OMEHE C
HarpeThIM METAJUTHICCKUM ITUITHHIPOM.

OHPGHGHGHI/IG y,I[CJIBHOfI TEIIOEMKOCTHU BCIICCTBA.
I/ICCJ'IC,I[OBaHI/Ie npouecca uCrapCHUs.
Onpez[eneHI/Ie OTHOCUTEIBHON BIAXKHOCTU BO31yXa.
OHPCI[CJ'IGHI/IG y,I[CJIBHOfI TCIJIOTHI IIJIaBJICHMA JIbJA.

Paznen 7. DnexkTpuyeckue 1 MATHUTHBIE SIBJIEHHS .

OnexTpusanus Tel. J[Ba poja aJeKTpuuecKrx 3apsiioB. B3anmoelicTBue 3apsiKEHHBIX TE.
3akon KynoHa (3aBUCHMOCTH CHJIBI B3aUMOJICHCTBHSI 3apsDKEHHBIX TEJ OT BEJIMYUHBI 3apsI0OB H
PaCCTOSIHUSI MEKIY TEJIaMH).

Onextpuueckoe mnosie. Hanpssk€HHOCTE 3aekTpudeckoro mnouid. [IpuHuun cyneprno3unuu
9JIEKTPUYECKHX MOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenu snektpuyeckux 3apsaoB. DIEMEHTapHbIA SJeKTpuueckui 3apsan. CTpoeHue
atoma. [IpoBOTHUKY M TUAJIEKTPUKU. 3aKOH COXPAHEHUS HIEKTPUUECKOTO 3apsia.

DNEKTPUYECKUM TOK. YCIOBHUSA CYIIECTBOBAHHUS JJIEKTPUYECKOrOo ToKa. McTouHukH
MOCTOSTHHOTO TOKAa. JIEHCTBUSI SJEKTPUYECKOTO TOKa (TEIJIOBOE, XMMHYECKOE, MarHHUTHOE).
DNEeKTPUYECKUN TOK B )KMJIKOCTAX U raszax.

Onextpuueckas uenb. Cuia Toka. OnekTpuueckoe HampsikeHue. ConpoTUBIIECHUE
MPOBOJIHMKA. YJeNbHOE CONPOTHBJICHHE BemiecTBa. 3akoH Oma ang yvyacTka LEMNH.
[TocnenoBarenbHOE U NapaieIbHOE COEIUHEHUE MPOBOIHUKOB.

PaboTa 1 MOITHOCTB 2JIEKTPUUECKOTO TOKa. 3akoH J[xkoyns—JIeHma. DnexTpudeckue menu u
MOTPEOUTEH IIEKTPUIECKO 2Hepruu B ObITy. KopoTkoe 3aMbikaHme.

[locTossHHble MarHuThl. B3auMojaeiicTBME NOCTOSHHBIX MAarHuTOB. MarHutHoe moJie.
MarunuTHOe noJie 3eMJIM ¥ €ro 3HaueHue JJis KkU3HU Ha 3emie. OnbiT OpcTtena. MarHuTHoe noJie
AJEKTPUYECKOro ToKa. [IpuMeHeHue 3IeKTpOMarHuToB B TEXHUKE. J[eCTBHE MarHUTHOIO MOJIS
Ha TpPOBOJHUK C€ TOKOM. OJEKTpOJBUTraTelb MOCTOSHHOrO Toka. Mcmonp3oBaHue
AJIEKTPOJBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.



Onpitel  ®apaznes. SBneHue  daekTpomMarHutHOM  uHAyKuuu. [lpaBuno  Jlenua.
Onextporeneparop. CrnocoObl TMOMY4YeHHS DICKTPUYECKOW HSHEPTUH. DJEKTPOCTAHIIMU Ha
B0O300HOBJIIEMBIX HCTOYHHUKAX YHEPTHUU.

Hemoncmpanuu.

DnekTpu3amus Ted.

JIBa po/ia dIEeKTPUUECKUX 3apsiJI0OB ¥ B3aUMOJICHCTBUE 3apSKEHHBIX TEJL.
Y CTpOKCTBO U AEHUCTBHE 3JIEKTPOCKOIIA.

DnekTpocTaTHyecKas UHIYKLHUS.

3aKOH COXpaHEHUS AICKTPUIECKHUX 3apsJI0B.

[TpoBOHYKY U TUAJIEKTPUKH.

MoaenupoBaHue CUIOBBIX TUHUM DIICKTPUIECKOTO MOJIS.

M cTOuHMKY TOCTOSTHHOTO TOKA.

JlercTBUS AIEKTPUIECKOTO TOKA.

DJIEKTPUIECKHUM TOK B )KHUIKOCTH.

["a30BbIii pa3psm.

N3Mepenne cuiibl TOKa aMIepMeETPOM.

H3mepeHne 3IeKTpUYEeCKOr0 HAPSI)KEHUST BOJTbTMETPOM.

PeocTar n Mmara3ux conpoTHUBICHUH.

BzaumoneiicTBre MOCTOSIHHBIX MarHUTOB.

MoaenupoBaHre€ HEBO3MOXKXHOCTH Pa3/ICICHUS MOJTIOCOB MarHUTA.

MopenupoBaHie MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmneiT Opcrena.

MarnuTHOe 1oJie ToKa. DJIEKTPOMarHur.

JleficTBUE MarHUTHOT'O MOJIs1 Ha MPOBOJHHUK C TOKOM.
DNEeKTPOABUraTesb MNOCTOSTHHOTO TOKA.

UccnenoBanue siBIEHUS JIEKTPOMAarHUTHOM MHAYKLIMH.
OnbiTel @apajes.

3aBUCUMOCTh  HalpaBJICHUS MHJIYKIUOHHOTO TOKa OT yCJIOBUM €r0 BO3HUKHOBEHHS.
DneKTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnbITHI 110 HAOMIOJIEHUIO  AJIEKTPU3ALUH TEJ UHIYKIMEH U TIPU CONMPHUKOCHOBEHUU.
HccnenoBanue nelCTBUS SJICKTPUICCKOTO MOJISI Ha MPOBOJIHUKU M JTUIJICKTPUKH.

COopka 1 mpoBepka padoThI JESKTPUICCKOM T TTOCTOSHHOTO TOKA.

W3mepenne u perynupoBaHue CUIIbI TOKA.

W3mepenue u peryinupoBaHue HanpsKeHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Y€Pe3 PE3UCTOP, OT COMPOTUBIICHHS PE3UCTOPA
Y HalpsHKCHHS Ha PE3UCTOpE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD AJIEKTPUIECKOTO COMPOTHUBIICHUS TMPOBOJHUKA OT €T0
JUTMHBI, TUTOTIA/IA TTONIEPEYHOTO CCUCHHS U MaTepuaa.

[IpoBepka mpaBuUia CIOXKEHUS HANPSHKCHWA TPH  IOCJIEAOBATEIIBHOM COCJAMHEHUU JIBYX
PE3UCTOPOB.



[IpoBepka npaBuia il CUIBI TOKA MPH MAPAIIIETBHOM COEAUHEHNUN PE3UCTOPOB.

Omnpenenenue paboThI JIEKTPUUECKOTO TOKA, UIYLIETO Yepe3 Pe3UCTop.

OnpeneneHne MOUIHOCTH AJIEKTPUUECKOIO TOKA, BBIIEIIEMON HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYLIEr0 4epe3 JIAaMIIOYKY, OT HaIpsDKECHHs HA HEM.
Onpenenenune KII1/] narpeBarens.

HccnenoBanre MarHuTHOTO B3aUMOJIEHCTBHS IOCTOSHHBIX MarHUTOB.

W3ydeHne MarHuTHOTO TOJISt HTOCTOSTHHBIX MAarHUTOB MPU  MX 00OBETUHEHUH U Pa3/ICIICHUH.
HccnenoBanue neiCTBUA 3IEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OHLITBI, ACMOHCTPHUPYIOIMINEC 3aBUCUMOCTDb CHUJIbL BBaHMOHeﬁCTBHH KaTyllkyu ¢ TOKOM U MarourTa
OT CWJIbI TOKA U HAIIPABJICHUA TOKA B KATYIIIKEC.
H3y‘I€HI/I€ HCﬁCTBHﬂ MAarfuMTHOTO ITOJII HAa IMIPOBOAHUK C TOKOM.

KoHncTpynpoBanue u u3ydeHne padoThl AJIEKTPOIBUTATEIIS.
N3mepenne K11/ anekTpoaBUraTebHOM yCTAHOBKH.

OnBITH 110 HCCICAOBAHHIO SBJICHUA 3J'I€KTpOMaFHI/ITH0171 HHAYKIOUU: UCCJICA0BAHUC U3MCHCHUM
3HAYCHHUA U HAIIPABJICHUS MHAYKIITMOHHOI'O TOKaA.

9 KJIACC

Paszjnen 8. Mexanuyeckue siBjeHUA.

Mexannueckoe aBmwkeHue. MarepuanbHas Touka. CuctemMa orcuéra. OTHOCUTEIBHOCTh
MEXaHHUYECKOTO0 JIBMKECHUSI. PaBHOMEpHOE MpsSMOJUHENHOE HABWKEeHUE. HepaBHOMeEpHOE
npsMoJinHeHOe JBMkeHue. CpenHss W MIHOBEHHAas CKOPOCTh Teja MPU HEPaBHOMEPHOM
JIBUKCHUU.

Yckopenue. PaBHOyckopeHHOE mpsiMosinHeitHOe JBmkeHne. CBoOOHOE maneHue. OmbIThI
lanmunes.

PaBHOMepHOE nBIKEHHE TO OKpYyxKHOCTU. llepuon m dactoTa oOparieHws.
JInneiHas u yriaoBasd CKOpocTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.

[Tepsrrit 3akoH HerotoHa. Bropoi 3akoH Hetotona. Tpernii 3akoH HeroToHa.
[IpuHIMI Cynepno3uunun CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TPEHHUS! CKOJIBXEHUs, CHUJIa TPEHUS
MOKOS, IPYTHe BUIbI TPEHMUS.

Cuna TDKECTH M 3aKOH BCEMHUPHOTO TATOTCHHUS. YCKOpEHHE CBOOOJHOTO TaJICHUS.
JIBrxenue mianet Bokpyr Connua. [lepBas kocmudeckast ckopoctb. HeBecoMoCTb U eperpys3Kku.

PaBHOBecue MaTepuanbHOM TOUKH. AOCOIIOTHO TBEPAOE Teao. PaBHOBecHe TBEPI0TO Tea ¢
3aKpEIIEHHON 0ChI0 BpanieHuss. MoMeHT cuibl. LleHTp TsxecTH.

Nmnynbe Tena. U3menenue umnyinbca. MMiynbc cuiibl. 3aKOH COXPAaHEHHUS HMITYJIbCA.
PeakTrBHOE NBIKEHUE.

Mexanndeckas paboTa U MOIIHOCTb. PaGoTa cun Tshkectd, ynpyroctd, tpenus. CBs3b
SHepTHMH W padoThl. [loTeHIManbHAs PHEPTHS Teja, TMOJHATOTO HaJ TOBEPXHOCTHIO 3EMIIH.
[lotenumanbHast sHEprus cxatoi npyxuHbl. Kunetnueckas sueprusi. TeopeMa 0 KUHETUYECKOM
DHEPTUU. 3aKOH COXPaHCHUS] MEXaHUYECKOUN SHEPTUH.

Hemoncmpanuu.

HaGnrogeHne MeXaHU4YeCKOTO JIBH)KCHHUS TeJla OTHOCHTEJIBHO Pa3HbIX TEIOTCUETA.

CpaBHeHME MyTeH U TPACKTOPUM JBUKEHHUSI OJJHOTO M TOTO K€ TEIA0THOCHUTEIBHO PA3HbIX T
OoTcuéTa.



I/I3Mep€HI/I€ CKOPOCTHU U YCKOPCHUS prIMOJ'II/IHGI\/’IHOFO JABUIKCHUA .

I/ICCJ'IC,I[OBaHI/Ie MMPU3HAKOB PABHOYCKOPCHHOI'O JABWIXKCHUS.

Ha6J’IIOI[€HI/I€ ABUIXKCHUA TCJIa IO OKPYXKHOCTH.

Ha6J’IIOI[€HI/I€ MCXaHHYCCKHUX HBHGHI/II\/’I, NPOUCXOOAIINX B CUCTCMC otcuéra «Teaexkar» npu et
PaBHOMCPHOM U YCKOPCHHOM JBWXCHUU OTHOCHUTCIIBHO KabuHeTa (1)I/IBI/IKI/I.
3aBHCHMOCTH YCKOpE€HUA TCJIa OT MACChl TCJIa U ,I[CI\/’ICTByIOH_IGI\/’I Ha HCTOCHJIBI.
Ha6J’IIOI[€HI/I€ PaBCHCTBA CUJI ITPpU BBaI/IMO,ILGI\/’ICTBI/II/I TCI.

HN3mMmeHeHue Beca Teaa NpHu YCKOPECHHOM JABUKCHHUU.

Hepe;[aqa HUMITYJIbCa IIPpH BBaI/IMO,I[CfICTBI/II/I TCII.

Hp606p330BaHI/Iﬂ OHCPI'UU Ipu BBaI/IMO,I[CfICTBI/II/I TCII.

CoxpaHeHHe HUMITYJIbCA ITPU HEYIIPYTOM BBaI/IMO,I[CfICTBI/II/I.

CoxpaHeHHe HUMITYJIbCa ITpU a0 COJIIOTHO yaopyrom BBaHMOHeﬁCTBHH.

Ha6J’IIOI[€HI/I€ PCAKTUBHOTO ABUIKCHUA.

CoxpaHeHHe MEXaHU4YECKOU OHCPI'UU 1pu CBO60,I[HOM naacHuu.

CoxpaHeHHe MEXaHUYECKOU OHCPIrvu 1Ipu IBHXKXCHUHU TCJIa IO/ HCﬁCTBHGMHPYH(HHBI.

Jlabopamopuvie pabomul u onvimol.

KoHncTpynpoBanue Tpakrta Juis pa3roHa W JalbHEUIIEr0 PaBHOMEPHOTO JIBIKCHHS IAapHKa WA
TEJICHKKH.

Omnpenenenue CpeaHel CKOPOCTH CKOJBKEHUS OpycKa WM JBUKCHHS HIapuKa M0 HAKJIOHHOU
TUTOCKOCTH.

Omnpenenenue yCKOPEHUs Tela MpU PaBHOYCKOPEHHOM JIBIXKEHHUH 110 HAKJIIOHHOH IJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH NIPU PaBHOYCKOPEHHOMIBM)KEHUHU 0€3 Ha4aIbHOU
CKOpPOCTH.

[IpoBepka rUMOTE3bI: €CIM MPH PABHOYCKOPEHHOM JBM)KCHHMH O€3 HAYaJIbHOW CKOPOCTU ITyTH
OTHOCSITCS KaK psiJ{ HEUYETHBIX YUCEII, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHHU OJIMHAKOBEI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT CHIIBI HOPMAJIbHOTO JaBJICHUSI.
Omnpenenenne kodhHULMEHTA TPEHUS CKOJIBKECHUS.

Omnpenenenue KECTKOCTU MPYKUHBL.

Omnpenenenne pabOTHl CUJIBI TPEHHS TPU PABHOMEPHOM JBMIKCHHM TEJAIO TOPU30HTAIbHOMN
MOBEPXHOCTH.

Omnpenenenne pabOTHI CHIIBI YIPYTOCTH IPU MOABEME TPYy3a C UCTIOIB30BAHUEM HETIOJBIKHOTO U
[IOABUYKHOI'O OJIOKOB.

N3ydenne 3akoHa COXpaHEHUS YJHEPTUU.

Pa3nen 9. Mexann4decKue KoJ1e0aHHuS M BOJIHBI.

KonebatenbHoe nBuxkeHue. OCHOBHBIC XapaKTEPUCTUKH KoOJIeOAHWH: TEpHOJI, YacToTa,
aMIUIMTyJa. MaTtemaTuuecKuid W TOpYKUHHbIM MasTHUKU. lIpeBpamieHue sHepruum npu
KO0JIe0aTeIbHOM JBIDKEHUH.

3aryxatomue kosneOaHusl. BeiHyxkneHHbIe KonieOaHus. Pesonanc. MexaHW4ecKre BOJHBI.
CroticTBa MexaHnueckux BoJH. [IpofosibHBIE ¥ TIOMEpEYHBbIC BOJIHBI. J[TMHA BOJHBI U CKOPOCTh
eé pacrpocTpaHeHus. MexaHnuecKkue BOJIHBI B TBEPAOM TeJe, CEUCMUYECKHE BOJIHEI.

3Byk. ['pomMKocTh 3ByKa U BeIcOTa TOHA. OTpakeHue 3Byka. MH(pa3Byk u yiabTpa3ByK.

Hemoncmpanuu.
Habmonenune konebanuii T Mo JEHCTBUEM CHIIBI TSKECTH U CHJIBl YIPYTOCTH.



Habnronenue xonebanuii rpy3a Ha HUTU U Ha MIPY>KUHE.
HabGnronenne BbIHYKICHHBIX KOJI€OaHUI U pe30HaHCA.
PacnpocTpanenue npoJ0JbHbBIX M ONEPEUHBIX BOJIH (Ha MOJIEIIN).
Habnronenune 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHUYECKHMH pE30HAHC.

Jlabopamopuvie pabomul u onvimol.

OmnpenenieHue YacTOTHI M MIEpHO/1a KOJICOaHUI MaTeMaTHIeCKOTOMas THUKA.

Onpenenenne 4acTOTH ¥ IEPUOAA KOJIEOaHH IPY)KHHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH TepHOJia KoJeOaHUH MOJIBEIICHHOTO K HUTUTPY3a OT JIJTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH MEPHO/Ia KOJICOaHHI IPYKHHHOTO MasiTHUKAOT MacChl rpy3a.
[IpoBepka HE3aBUCHUMOCTH TEpHO/a KOJICOAHHWH TPpy3a, MOABEIICHHOTO KHHUTH, OT MAacChl Ipy3a.
OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD NIEPUO/JIa KOJICOAHUH IPYKHHHOTO MasiTHUKA OT MacChl
rpy3a 1 )KECTKOCTHU NPY>KUHBI.

W3mepenne yckopeHus CBOOOHOTO MaJICHHUS.

Pazpnen 10. DiieKTpoMarHuTHOE 10JIe U 3J1eKTPOMATHUTHbIE BOJIHBI.

DNEKTPOMArHUTHOE T0Jie. DJIEKTPOMAarHUTHbIE BOJIHBI. (CBOMCTBA 3JIEKTPOMAarHUTHBIX
BoJiH. [llkana snekTpoMarHuTHBIX BOJIH. Vcnosib30BaHKEe 3J€KTPOMArHUTHBIX BOJIH JUJISl COTOBOM
CBSI3U.

9J'I€KTp0MaFHI/ITH3.5[ npupoJa CBCTa. CKOpOCTB cBeTa. BolTHOBEIE CBOMCTBA CBETA.

Hemoncmpanuu.
CBolicTBa AIEKTPOMArHUTHBIX BOJIH.
BoiHoBEIE cBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.
N3ydenne CBOMCTB AIEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOMIIBHOTO TelieoHa.

Pa3znen 11. CBeToBbBIE SABJICHHUS.

JlyueBas mognenb cBeta. Mcrtounuku cBera. [IpsiMonnHeiiHOE pacnpocTpaHEHUE CBETa.
3atmenus Connua u JIlynel. Otpaxenue cBeta. [nockoe 3epkano. 3aKk0H OTpaKeHUs CBETA.

[Ipenomnenue cBera. 3akoH npenomiieHus cBera. [lomHOe BHyTpeHHee OTpakeHHE CBETa.
Wcnonp3oBaHue NOJHOTO BHYTPEHHETO OTPAKEHUS BONTHUYECKUX  CBETOBOJAX.

Jlunza. Xon myweir B nmH3e. Onrtuyeckas cucTema (oToammapara, MHKPOCKONA U
teneckona. [ a3 kak ontuyeckas cucrema. bm3opykocTs U JaIbHO30PKOCTb.

Paznoxenue Genoro ceera B criekTp. OnbiThl HetoTOHA. Ci10KEHHE CIIEKTPAILHBIX IIBETOB.
Hucnepcus crera.

Hemoncmpanuu.

[IpsmonnHETHOE pacpOCTPaHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Momyuenune n300pa>keHH B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipemomnenue cBera.

OnTuyeckuii CBETOBO/I.



Xoa nyuelt B cobuparolei JuHze.

XoJ JIydeil B pacCEeUBarOLLEH JIMH3E.

[Tosryyenne n306paskeHH C OMOIIBIO JIMH3.

[Tpunmn aeficTBus GoToarnmnapaTa, MUKPOCKOIIA U TEJIECKOIIA.
Mopeis ri1a3sa.

Paznoxenue 6esioro cBeTa B CIIEKTP.

ITosryyenue Gesroro cBeTa NpU CI0KEHUH CBETA PAa3HBIX I[BETOB.

Jlabopamopuvie pabomut u onvimol.

HccnenoBanne 3aBUCMMOCTH yria OTP@XKEHHS CBETOBOTO Jy4a OT YIJia MajeHUS.

W3ydenne xapakTepUCTHK U300paKeHHS MTpeIMETa B TUIOCKOM 3epKaJe.

HccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHUS] CBETOBOTO Jyda OT yIJia TaJeHUs Ha TPaHUIe
«BO3JIyX—CTEKJIOM.

[Toyuenune n300pa>keHMI C TOMOIIBI0 COOMPAIOIIEH JTUH3BI.

Omnpenenenne (pOKYCHOTO PACCTOSIHHS U ONITUYECKOW CHIIBI COOMpAroIIel JIMH3HI.

OMNBITHI TIO PA3IOKEHUIO OEJI0OT0 CBETA B CIIEKTP.

OneITEl IO BOCHPHUATHIO IIBETA NMPEJAMETOB MPH MX HAOJIOJACHUHM YepPE3BETOBBIC (DUIIBTPHI.

Pa3nen 12. KBaHnToBbIe sIBJICHHS.
Omnwitel Pesepdopna m 1mianeTapHas mojenb aroma. Mojenbs atoma bopa.
Ucnyckanue u noriouieHue ceeta aroMoM. KBauTsl. JInHeuaTbie CIEKTPHI.

PammoaktuBHOCTh. Anbda, Oeta- u ramma-usnydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnas wmogens aromHoro szapa. W3oronsl. PaamoakTtuBHBIE mpeBpamienusa. llepuon
MoJypacnajia aTOMHBIX sSIIEp.

SAnepubie peaknuu. 3aKOHBI COXPAHEHUS 3apsJJOBOTO M MAacCOBOTO YHCEI. DHEPrUs CBSA3U
aToMHBIX sjiep. CBa3b Macchl M dHepruu. Peakuuu cuaTe3a unaenenus saep. IcTouHruKy sHepruu
CoiHna u 3BE31.

Anepnas sHepretuka. [[efdcTBUS paAMOaKTUBHBIX U3yYE€HUN HA )KMBBIE OPTaHU3MBbI.

Hemoncmpanuu.

CrexTpbl U3y4eHUs U NOTJIOMICHUS.

CrexTpbl pa3IMYHBIX I'a30B.

Crnektp BogoOpoa.

Habmonenue TpexoB B kamepe BuibcoHa.

Pabora cuérurika HOHU3UPYIOIIUX U3ITYICHUH.

Peructpanus uziaydeHuss pUpOJIHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopuvie pabomul u onvimol.

Habmroienne CrutoniHbIX U TUHEHYaThIX CIIEKTPOB H3JIydCHUSI.

HccnenoBanue TpeKoB: M3MEPEHHE SHEPTUH YaCTHUIIBI [0 TOPMO3HOMY TYTH (110 poTorpadusim).
N3mepenne painoakTHBHOTO (hOHA.

IToBTOpHTE/ILHO-0000 A0 LIIHIT MOLYJIb.
IToBTOpHUTENHHO-0000IIAIONINI MOy Ib MPEIHA3HAYEH VI CUCTEMATU3AMU U 0000IIeHUs



MPEIMETHOTO COICPIKAHUS U OTIbITA JESTEIILHOCTH, TPUOOPETEHHOTO NPU U3YYSHHH BCETO Kypca
(Gu3KKYU, a TaKkKe IS MOJrOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY SK3aMeHy IO (pu3mke s
00y4aroIMXCsl, BEIOPABIIUX ITOT YYEOHBIH MPEIMET.

[Tpu u3yueHn TaHHOTO MOYJISI PEATM3YIOTCS M CHCTEMATH3UPYIOTCS BUIBI ESTEIIBHOCTH,
HAa OCHOBE KOTOpPBIX OOECIeYMBAeTCd JOCTI)KCHHE TPEIMETHBIX M MEeTanmpeaIMETHBIX
IUTAHUPYEMBIX Pe3yJbTaTOB 0O0y4deHHs, (OPMHUPYETCS €CTECTBEHHOHAy4YHass TIPaMOTHOCTD:
OCBOGHHE HAyYHBIX METOJIOB HCCIICJIOBAHUS SIBICHUA NPUPOJBl U TEXHHKH, OBIIAJICHUE
YMEHHUSIMH OOBACHATH (DU3MUECKUE SIBJICHUS, TPUMEHSS MOJIyY€HHBIC 3HAHUS, pellaTh 3a1a4H, B
TOM YHUCJIe KAYECTBCHHBIC U DKCIICPUMEHTAIIbHBIE.

[MpuHIMIIHATBHO JEATEIHHOCTHBIA XapakTep JAHHOTO paszelia peaau3yercs 3a CU€T TOro,
YTO 00YYaIOLIUECS BHITIOIHSIIOT 33JaHUs, B KOTOPBIX UM MpeJIaraeTcs:

Ha OCHOBE TMOJYYCHHBIX 3HAaHUH pPacro3HaBaTh U HAYYHO OOBSICHATH (PU3NIECCKUE SBJICHUS B
OKpY>KaloIlel MPUpPOo/Ie U MOBCEAHEBHOM JKU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJbI MCCIENOBAaHUS (PU3NYECKUX SIBJICHHIA, B TOM YHUCIIE JJIS
MPOBEPKHU TUMIOTE3 U TIOTYICHUSI TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAyYHBIE OCHOBBI HanOOJIee BAKHBIX JOCTHKCHUH COBPEMEHHBIX TE€XHOJIOTH,
HampuMep, MPAKTHYECKOTO MCTIOIB30BaHUS PA3IMYHBIX UCTOYHMKOB YHEPIHMH HAa OCHOBE 3aKOHA
MPEBPAIICHHS U COXPAHEHHS BCEX U3BECTHBIX BHOB SHEPTUU.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMPOT'PAMMBLI 110 ®U3BUKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

W3yuenne ¢u3uky Ha YpOBHE OCHOBHOTO 0O0Imero oOpa3oBaHMs HampaBleHO Ha
JIOCTHKEHHUE JIMYHOCTHBIX, METANPEAMETHBIX U MPEMETHBIX 00pa30BaTEIbHBIXPE3YIbTATOB.

B pesynbrare wu3yueHuss (UMK HAa YpPOBHE OCHOBHOTO o0O0mIero oO0pa3oBaHUsl Yy
oOyuatomerocs OyayT cOpMUPOBAHBI CICAYIOIINE JIMYHOCTHBIC PE3YJIbTAThl B YACTH:
1) naTpuoTHYecKOro BOCIIUTAHUS:
MPOSIBJICHUE WHTEpPECa K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON(U3MUECKON HAYKH;
[EHHOCTHOE OTHOIIIEHUE K JIOCTHKEHHUSIM POCCUUCKUX yUEHBIX-(DH3UKOB;
2) rpasKIaHCKOI0 M Iy XOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA S
TOTOBHOCTB K aKTUBHOMY Y4aCTHIO B 00CYKJICHUH OOIIECTBEHHO 3HAYMMBIX U 3TUYECKUX MPOOIIeM,
CBSI3aHHBIX C MPAKTUYECKUM IMPUMEHEHHUEM JOCTIDKEHUH (PU3NKY;
OCO3HAHHUE BaXKHOCTU MOPAJIbHO-3TUYECKUX MPUHLHUIIOB B JAEATEIbHOCTUYYEHOTO;
3) 3¢TeTHYeCKOr0 BOCIIUTAHHS :
BOCIPUSITUE OACTETHYECKUX KadecTB (PU3MUECKOil Hayku: €€ TapMOHHYHOTO IOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 NIO3HAHUS:
OCO3HAaHUE LEHHOCTH (PM3MUYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHPA, OCHOBBI
Pa3BUTHS TEXHOJIOTHM, BAXKHENUIIENW COCTABIIIOIIEN KYIbTYpPBHI;
pa3BHUTHE HAYYHOH JIF0OO03HATEIFHOCTH, HHTEPECA K UCCIIEIOBATEIBCKON ACSITEILHOCTH;
5) dopmupoBaHusi KyJabTYPbI 310POBbSI M IMOLHOHAJIBHOTO 0JIATONOTY YHUsI:
OCO3HAaHWE LEHHOCTH 0e30macHOTO o0pa3a >XU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHPE,
BOXHOCTH TIPaBUJI OE30MACHOTO TOBEJCHUS HA TPAHCIOPTE, HA JIOPOTax, ¢ SJICKTPUIECKUM H
TEIJIOBBIM 000PY0OBAHUEM B IOMAIIIHUX YCIIOBUSIX;
c(hOpMHUPOBAHHOCTH HaBbIKA PEQIICKCHH, TPU3HAHKNE CBOETO MpaBa Ha OIHUOKY U TAaKOTO e TMpaBa
y IpYyroro 4eyioBeKa;
6) Tpy10BOI0 BOCIIMTAHMSA
aKTUBHOE y4YacTHE B PEIICHHUH NPAaKTHUYECKUX 3ahad (B paMKax ceMbH, 0Opa3oBaTelbHOU



OopraHusanuu, ropoja, Kpaﬂ) TEXHOJOTMYSCKON U

COI_II/IaJ'IBHOI\/’I HaIlpaBJICHHOCTH, Tp€6y10H_[I/IX B TOM HHUCJIC U (1)I/ISI/I‘I€CKI/IX 3H3.HI/II>’I;
HUHTEPECC K IPAKTUICCKOMY U3YUCHUIO HpO(i)GCCI/Ifl, CBJ3aHHBIX C (1)I/IBI/IKOI\/’I;

7) 3K0JI0rH4e€CKOro BOCIIUTAHHS :

OpHEHTAlMsl Ha MpUMEHEHHE (PU3UUECKUX 3HAHWI IS PEeIIeHUs 3a7ad B 00JIaCTH OKpPYKAroIIen
Cpenpl, IUIAaHUPOBAHUA MOCTYNKOB W OLEHKH WX BO3MOXHBIX IMOCJIEACTBHW IJII OKPYKarolEeH
CpENbI;

OCO3HaHUE TI00ATLHOTO XapaKTepa IKOJIOTHIECKUX IPOOIIEM U IMyTel UX PEIICHUS;

8) ajanTanun K U3MEHS IOIMMCS YCJIOBHUAM COUMAJIbHOW U MPUPOIHOMCPeE/IbI:

MOTPEOHOCTh BO B3aMMOJICHCTBHH TPHU BBITIOJIHEHHH HWCCJICIOBAHMHA W TPOSKTOB (PU3MICCKOM
HaNpaBJIE€HHOCTH, OTKPBITOCTH OMBITY U 3HAHUSIM APYTHUX;

MOBBIIIEHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 NPAKTUYECKYIO AEATEIbHOCTD;

NOTPEOHOCTh B ()OPMUPOBAHUU HOBBIX 3HAHHI, B TOM 4YHCIie (OPMYIUPOBATH UICH, MOHITHSA,
TUTIOTE3bI O GU3NYCCKUX 00BEKTAX U SIBJICHUSIX;

0cOo3HaHME Ie(PUIMTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKHY;
IJJAHUPOBAHKUE CBOETO PA3BUTHS B MPUOOPETEHNH HOBBIX (DU3MUECKUX 3HAHUH;

CTpEMJICHHE aHAJIU3UPOBATh W BBIABIIATH B3aHUMOCBSI3HM MPUPOJIBI, 0OIIECTBA UIKOHOMUKH, B TOM
YUCJIEe C UCTOJIb30BaHUEM (PU3NICCKHUX 3HAHUI;

OIICHKA CBOMX JICHCTBUU C y4ETOM BIMSHHUS HA OKPYXKAIOIIYIO CPEly, BO3MOMXKHBIX TI00ATBHBIX
MOCJICICTBUM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHus TmporpamMMbel TO (HU3MKE HAa YpPOBHE OCHOBHOTO OOIIEro
oOpazoBanus y oOydaromerocs OyayT CcGOpMUPOBAaHBI MeTalpeIMeTHbIe Ppe3yJbTaThl,
BKJIIOYAIONINE [MO3HABATEJIbHBIC YHUBEPCAIBHBIE YUeOHbIE JEHCTBHS, KOMMYHHKATHBHEIC
YHHUBEpCaJIbHbIE YUeOHBIC JCHCTBUS, PETYISTUBHBIC YHUBEPCAIBLHBIC yUeOHbBIC TEHCTBUS.

Ilo3naBaTebHBIE YHUBeEpPCAJbHbIE YUeOHbIe 1eii CTBUS
Ba3oBrble JJornueckue AeicTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SBJICHUN);

YCTaHABIMBATh CYLICCTBCHHBI MPHU3HAK KIACCU(PUKAIMU, OCHOBAHUS il OOOOIIEHUS W
CpPaBHEHHS;

BBISIBJSITh 3aKOHOMEPHOCTH UM TPOTHUBOPEYHMS B paccMarpuBacMbIX (akTax, JaHHBIX U
HAOJIOICHUSIX, OTHOCSIINXCS K (PUBUIECKUM SIBIICHUSIM;

BBISIBJISITh TMIPUYMHHO-CIICICTBEHHBIE CBS3U NPH M3YYCHHH (DU3MUECKHX SBICHHH M TPOIIECCOB,
JIeaTh BBIBOJABI C HCIOJIb30BAaHUEM JICAYKTUBHBIXH MHIYKTHBHBIX YMO3aKIIIOUCHUH, BBIIBUTATh
TUMNOTE3bI O B3aUMOCBA3SIX (PH3UUECKUX BETUYHH;

CaMOCTOSITENIbHO BBIOMpaTh CMOCOO pemieHus y4eOHOW (u3uueckoil 3amauu  (CpaBHEHUE
HECKOJIbKMX BapUaHTOB DEIICHHs, BHIOOP HAWOOJIEE MOJIXOASIIEro ¢ YYETOM CaMOCTOSITEIBHO
BBIICTICHHBIX KPUTEPUEB).

BasoBble ucciaenoBarebCKue AeiiCTBUA:

WCIIOJIb30BATh BOMPOCHI KaK UCCIIEIOBATEIHCKUII MHHCTPYMEHT IIO3HAHUS

MPOBOANWTHE TI0 CAMOCTOSATEIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECJOXXHBIA (U3NIECKHIMA
AKCIIEPUMEHT, HE0OJIBIIOE HCCIIeTIOBaHUE (PU3UUECKOTO SIBJICHMS,



OLIEHMBAaTh Ha MPUMEHUMOCTb M JOCTOBEPHOCTh WH(OPMAIMIO, TOJIYYEHHYI0 B XOJe
UCCIIEI0BAHMS WIIH DKCIIEPUMEHTA,;

CaMOCTOSITENIbHO (hOpMYNIHpPOBaTh OOOOLIEHHS U BBIBOABI 10 pe3yJibTaTaM IPOBEAEHHOTIO
HaOJI0IeH N, OTIBITA, UCCIIE0BAHMS;

IIPOTHO3UPOBATH BO3MOXKHOE JlallbHEIIee pa3BUTHE (PU3MIECKUX MPOLIECCOB, a TAKXKE BBIABUIaTh
MPEANOI0KEeH!s 00 MX Pa3BUTUH B HOBBIXYCJIOBHUSIX M KOHTEKCTaX.

Padora ¢ undopmanueii:

IPUMEHSTh Pa3IMYHbIE METOJIbl, HHCTPYMEHTHI M 3alpoChl MpHU MOUCKE U 0TOOpe MHpOopMauu
WIN IaHHBIX C Y4ETOM IpEeIOKeHHOH yueOHo! (pu3nueckoil 3anaum;

aHaJIM3UPOBATh, CUCTEMATH3UPOBATh U HWHTEPIPETHPOBATh MH(POPMALMIO PAa3IMYHBIX BHUIOB U
bopM npecTaBICHNUS;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMAJbHYI (opMy IMpeiacTaBieHHs HHGOpMaLUU U
WITIOCTPUPOBATH PEIIaeMble 3a/1a4l HECIOKHBIMH CXEMaMH, 1uarpaMMamMu, HHOHM rpadukoil u ux
KOMOMHAIMAMH.

KoMMmyHnKkaTHBHBIC yHHBepCaJIbHbIe y4eOHbIE 1elCTBHA:

B Xoje 00cCyXIeHHs ydueOHOro Marepuaia, pe3yJbTaToB JIaOOpaTOPHBIX pabOT M INPOEKTOB
3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJIaeMOil TeMbl M BBICKA3blBaTh WJAEH, HAIlCJICHHbIE Ha
peleHue 3a1a4uu U MoAepKaHue0IaroxKe1aTeIbHOCTH OOIEHHS;

COTIOCTABISITh CBOM CYKIEHHS C CYXKICHUSIMH APYTUX YYaCTHUKOB AHanora, oOHApyXKHBaTh
pasyinyue ¥ CXO0ACTBO MO3ULIUH;

BBIPAXKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

nyOIMYHO TMPEJCTABISATH PE3YIbTaThl BBIMOJIHEHHOTO (U3UYECKOTO OTbITa (IKCIEPUMEHTA,
WCCIIEIOBAHMS, TIPOCKTA);

MOHMMATh W HCIOJb30BaTh NPEUMYIIECTBA KOMAHAHOW W WHAMBHUIYaJbHOW pabOTHl MpHU
PEIICHNH KOHKPETHOUW (PU3MYECKO MPOOIIEMBI,

MPUHUMATh LIEJIM COBMECTHOM AESATENbHOCTH, OPraHU30BbIBATh JEUCTBUA MO €€ JOCTHKEHUIO:
pacnipeaensiTh poiar, 00CYKIaTh MPOIECCHl HPE3YIbTaThl COBMECTHOM pPabOThI, 0000IIaTh MHEHUS
HECKOJIbKHX JIFOJCH;

BBITIOJIHATH CBOIO YacCTh PAa0OTHI, IOCTHrasi KAYeCTBEHHOTO Pe3yibTara Mo CBOEMY HAlpaBJICHUIO
Y KOOPJAUHUPYS CBOU JEHUCTBUSA C JIPYTUMUUICHAMHU KOMAaH/IbI;

OIICHMBAaTh Ka4eCTBO CBOETO BKJaga B OOMMH NPOAYKT TO KPUTEPUSM, CAMOCTOATEIBHO
c(hopMyITUPOBaHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHble  yHHBepcajibHble  y4ieOHbIe AefcTBUA

Camoopranu3anus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YY€OHBIX CHUTYalUsAX, TPEOYIOIUX

JUTSE perieHus PU3NISCKUX 3HAHUH;

OPUEHTHPOBATHCSA B PA3JIMYHBIX TOAXO0JAX NPUHATHS peUIeHUH (MHAMBHUIYaIbHOE, MPHHATHE
pelIeHus B TPYIIIE, MPUHSATHE PEIICHUHN TPYIIION);

CaMOCTOSATEJILHO COCTABIIATh QJITOPUTM pelIcHUs] (GU3NICCKON 3aauy WIMIIIaHa UCCIICIOBAHUS C
y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTryMEHTUPOBATH MpeiaraeMble
BapUaHThI PEIICHU;

JieJaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTPOJIb, IMOUMOHAJILHBIH HHTEJLJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYAllMH U NIPEAJIaraTh IJlaH €€ U3MEHEHUS;

OOBSICHATH MPUYUHBI JOCTMXKEHUSI (HEJOCTHIKCHHS) PE3yJIbTAaTOB IEATEIBHOCTH, AaBaTh OLICHKY



IpHOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTUBBI B JAEATEJBHOCTh (B TOM 4YHCIE€ B XOJA BBIIOJIHEHUS (UINYECKOTO
UCCIICIOBAaHUS WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHHMBIIUXCS CHUTYallil,
YCTAQHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATb COOTBETCTBUE PE3yJIbTATa LEIN U YCIOBUAM;

CTaBUTh ce0s Ha MECTO APYroro yejoBeKa B XOJ€ CIOpa WM JUCKYCCHM Ha HAay4HYIO TEMY,
MIOHUMATb MOTUBBI, HAMEPEHUS U JIOTUKY APYTOTIo;

IIpU3HaBaTb CcBOE IIpaBO Ha OIJ_II/I6Ky Inpu pCUICHUU (1)I/IBI/I‘I€CKI/IX 3aa4 WJINW B YTBCPXKACHHUAX Ha
HAaY4YHBIC TEMbI U TAKOC KC IIPABO APYIroro.

HNPEAMETHBIE PE3YJIBTATHI

K xonmy oOy4enust B 7 Kjacce ImpeIMETHBIE Pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTb CPOPMHUPOBAHHOCTH Y OOYHAIOIINUXCS YMEHUI:

UCIIOJIb30BATh MOHATHA: (U3NYECKUE U XUMHUYECKHUE SBJICHUS, HAOIIOACHUE, SKCIIEPUMEHT,
MOJIeb, TUMOTE3a, CAUHUIBI (PU3NYECKUX BEIMYWH, aTOM, MOJIEKYJa, arperaTHbIEe COCTOSHUS
BemiecTBa (TBEPIOE, KHUAKOE, Ta3000pa3HOE), MEXaHHYECKOE [BIDKCHHE (PaBHOMEpHOE,
HEpPaBHOMEPHOE, TPSMOJIMHEHHOE), TPAaeKTOpHUs, paBHOJCHCTBYIOMAs cuia, JedopMarus
(ynpyrasi, muiacTudeckasi), HeBECOMOCTb, COOOIIAIOIINECs COCY/IbI;

pasznuuathk siBneHus (auddy3us, TEIUIOBOE ABIKEHHE YaCTHUI BEUIECTBA, PAaBHOMEPHOE
JBKCHHE, HEPABHOMEPHOE JIBIDKEHHE, MHEPIIHS, B3aNMOCHCTBHE TEJ, PABHOBECHE TBEP/IBIX TEI
C 3aKpEIUIEHHON OCBHIOBPALCHUS, TIEpeada JaBICHUs TBEPIBIMU TEIAMHU, )KUIKOCTSIMH | ra3amu,
aTMoc(epHOe JAaBJIeHUE, TUTABAHUE TeJI, IPEBPALICHUS MEXaHUUECKOHM YHEPTUr) MO OMUCAHHUIO UX
XapaKTEePHBIX CBOMCTB U HA OCHOBE OIBITOB, IECMOHCTPUPYIOMINX TaHHOE (PU3UIECKOE SIBJICHUE;

pacro3HaBaTh MPOSBIICHUE W3YUYCHHBIX (DH3UUECKUX SIBICHUI B OKPYXKAIOIIEM MHPE, B TOM
yuciie (U3NYECKUE SIBJICHUS B TPUPOJE: MPUMEPHI JBWKEHHS C PA3TMYHBIMU CKOPOCTSAMH B
KUBOW W HEXHBOW TMPUPOJE, JACHCTBUE CHUIBI TPEHHUS B TPUPOJAEC U TEXHHUKE, BIIHSHHE
aTMoc(epHOro JaBJICHUS Ha JKUBOW OpraHU3M, IUIaBaHWE PbIO, pblUuard B TeJE YEIOBEKa, NpU
9TOM TMEPEBOJAUTH TNPAKTUYECKYI0 33a7ady B y4eOHYI, BBIIEIATH CYIIECTBEHHBIC CBOICTBA
(mpu3Haku) GU3NYECKUX SBICHHIA,

OMKCHIBATh HM3YYCHHBIE CBOWCTBA TN WU (DU3MUYECKUE SBJICHMS, WCIONB3Ys (U3NYECKHUEC
BEJIMYMHBI (Macca, 00BEM, TUIOTHOCTh BEHIECTBA, BpEMs, MyTh, CKOPOCTh, CPEIHSST CKOPOCTH,
CWJIa YIPYTOCTH, CHJIAa TSDKECTH, BEC Tella, CHUila TPeHUs, 1aBlieHue (TBEPIOro Teja, >KUIKOCTH,
ra3a), BBITAIKHBAIOIIAs CHJIA, MEXaHHYecKas paboTa, MOIIHOCTH, IJIEYO CHJIBI, MOMEHT CHIIBI,
KO3 (UIIUESHT MOJIE3HOTO ACHCTBUS MEXaHU3MOB, KHHETUYECKAs U MOTSHIMAIbHAS SHEPTHSI ), IPH
ONMKMCAaHUU TPABWIBHO TPAKTOBAaTh (PUBWYECKHA CMBICI HCIIOJB3YEMBIX BEJWYHMH, UX
0003HAUCHHUSI U EIUHHIBI (PU3MUECKUX BEIMYMH, HAXOIUTH (HOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO
(GU3HYECKYI0 BEIMYMHY C OPYTMMH BEJIMYWHAMH, CTPOUTH IpaUKU H3yYEHHBIX 3aBHCHUMOCTEH
(bu3HYECKUX BEIMYNH;

XapaKTepH30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SBICHUS W MPOIECCHI, MCIONb3Ys IMpaBHIia
CJOEHHUs1 Cui1 (BIOJb OJTHOM MPsIMOi), 3akoH ['yka, 3akoH I[lackans, 3akoH Apxumesa, IpaBHIIO
paBHOBecusi prryara (0Joka),

«30JI0TO€ TIPAaBUJIO» MEXAaHUKH, 3aKOH COXPAaHEHHMS] MEXaHHYECKOW HHEPrHH, MPH ITOM
JIaBaTh CJIOBECHYIO ()OPMYIUPOBKY 3aKOHA U 3aMUCHIBATH €T0 MATEMAaTUYECKOE BBIPAKEHUE;

OOBICHATH (PU3UYECKUE SIBJICHUS, MPOIIECCH M CBOWCTBA TEJl, B TOM YHCIIE U B KOHTEKCTE
CUTyallMil MPaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUYUHHO-CIICJICTBCHHBIE CBS3H,
CTpOUTH OOBSACHEHHWE M3 |—2 JOTHYECKMX IIaroB C OMOpoil Ha 1-2 W3Yy4YEHHBIX CBOWCTBA
(bu3HYeCKuX SBICHUH, (PU3MIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;



penrate pacu€THbIC 331a4u B 1—2 IEHCTBUSI, UCIIONB3YS 3aKOHBI H (JOPMYIIBI, CBSI3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHAlW3a YCIOBHS 3a7aud 3allUChIBATH KPATKOE YCIIOBHE,
MOJICTABJIATH (PU3MUYECKUE BEIMIUHBI B (JOPMYJIBI U TPOBOJUTH PACUETHI, HAXOAUTh CIPABOYHBIC
JaHHBIE, HEOOXOAMMBIC [IJIsI pELICHWs 3ajad, OICHHWBATh PEAIMCTHYHOCTD IOTYYCHHOU
(U3HYECKOI BETMYNHBI,

pacmno3HaBaTh MpoOIEMBbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIH (HU3UIECKUX METOJIOB, B
OMKCAHUHU WCCIICJOBAHUS BBIIEIATH IMPOBEPSIEMOE MPEAIONOKEeHUE (TUNOTE3y), pa3inudaTh H
WHTEPIPETUPOBATH MMOJYYCHHBIA PEe3yabTaT, HAXOAUTh OMIMOKHA B XOJI€ OTBITA, JEJaTh BBHIBOJIBI
10 €ro pe3yJbTaTaM;

MIPOBOJIMTH OTBITHI IO HAOMIOJMCHUIO (PU3NYECKHUX SIBICHUN WM (DU3HMUECKUX CBOWCTB TEI:
(dbopMynupoBaTh TPOBEPSEMbIE MPEANOJIOKEHHUS, COOUPATh YCTAHOBKY M3 TPEAJIOKEHHOTO
000pyTOBaHUsI,3aMCHIBATH XOI OIBITa U JOPMYITHPOBATH BBIBOIBL;

BBITMIOJHATh TPSMBIE W3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tena, 00bEMa, CHIbI U
TEMIIEPATYPhl C HCIOJIB30BAHUEM AHAIOTOBBIX M IH(POBBIX MPUOOPOB, 3aMUCHIBATh MOKA3aHUS
puOOPOB ¢ yUETOM 3a/IaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHHIA,

MIPOBOJINTH HCCJIEIOBAaHME 3aBUCUMOCTH OJHOW (PU3NYECKONW BEIWYMHBI OT JPYrod C
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUI (3aBUCHMMOCTH MYTH PABHOMEPHO IBIKYIIETOCS Teida OT
BpEMECHH JBIDKEHHUSl Teja, CHJIbI TPEHUsI CKOJIbKEHHsI OT Beca Tesa, KadecTBa 0OpaboTKu
MMOBEPXHOCTEN TEJ M HE3aBUCUMOCTH CHJIBI TPEHHUSA OT IUJIOLIAJHA CONPHUKOCHOBEHHS TEJ, CHJIBI
YOPYTrOCTH OT YAJWHEHHS TPYKUHBI, BHITAIKUBAIOMICH CHIBI OT 00BEMa MOTPYKEHHOW 4YacTH
TeJa W OT TUIOTHOCTH >KMIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Tella, OT TIIyOWHBI, Ha
KOTOPYIO MOTPYXKEHO TEJIO, YCIOBHM IJIaBaHUs TeJ, YCJIOBHW PaBHOBECHs phlyara U OJIOKOB),
y4acTBOBaTh B IUIAHHUPOBAHHH Y4E€OHOTO HCCIENOBAaHUs, COOMpATh YCTAaHOBKY M BBIOJHITH
U3MEpEHHsI, CJenys TPEAJOKEHHOMY IUIaHy, (UKCHUPOBATh PE3YJIbTAaThl  IOJYYEHHOU
3aBHCHUMOCTH (PU3NYECKUX BEJIMYHMH B BUJE MPEJIOKEHHBIX TaOJIUI] U TPa(UKOB, JIEJIaTh BBHIBOJIBI
10 pe3yIbTaTaMHUCCIIEJOBaHUA;

MIPOBOJINTH KOCBEHHBIE M3MEPEHHS (PU3MUYECKUX BEIMYUH (TUIOTHOCTH BEIIECTBA KUIKOCTH
W TBEPAOTO Te€Ja, CHJIa TPEHUs CKOJBXKCHHs, AABJICHHE BO31yXd, BBITAJKUBAIOIIAS CHJIIA,
JEHCTBYIOMAsE Ha MOTPYKEHHOE B KHUJIKOCTh TEJO, KOAPPHUIIMESHT MOJIE3HOTO NEHCTBHUS MPOCTHIX
MEXaHHM3MOB), CIEAysl MPEAJOKEHHOW HWHCTPYKIHMU: TPU BBHIMOJTHEHUH H3MEpPEHU coOupaTh
SKCIIEPUMEHTAIBHYIO YCTAaHOBKY M BBIYUCIIATH 3HAUEHUE UCKOMOW BEJIMYMHBI,

coOJIr0/1aTh MpaBUiIa TEXHUKHU 0€30TIaCHOCTH MPH paboTe ¢ 1ab0paTOpHBIMOOOPYIOBAHHEM;

YKa3bIBaTh MPHUHIIUIIBI IEUCTBUSI MPUOOPOB M TEXHUYECKHX YCTPOMCTB:BECHI, TEPMOMETP,
JMHAMOMETP, COOOIIAIOMIMECS] COCYAbI, 0apOMETp, pbhluar, MOJBMKHBIA M HEMOJBIKHBINA OJIOK,
HAKJIOHHAs IJIOCKOCTB;

XapaKTepH30BaTh NPUHIUIBI ICUCTBUS W3YYCHHBIX MPUOOPOB U TEXHUIECKUX YCTPOUCTB C
Omopoll Ha WX omnucaHus (B TOM 4YHKCJE: TMOAIIMIHUKK, YCTPOWCTBO BOJIOMPOBOA,
TUIPABIMYECKUN TPEecC, MaHOMETp, BBICOTOMEp, IMOPIITHEBOW HACOC, apEOMETp), HCHOJB3YS
3HaHHUS O CBOHCTBaX (HU3MUYECKHUX SBJICHUH U HEOOXOAWMbIe (HU3UYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

OPUBOAUTH  NPUMEPHl  (HaXOAuUTh HWHPOPMAIMIO O TMpPUMEpPax) MPAKTUIECKOTO
WCIIOJIb30BaHU (PU3MYECKUX 3HAHWUN B TIOBCETHEBHOW XU3HU NJIsI oOecreueHus Oe30MacHOCTH
npu oOpameHuu ¢ NpudopaMd M TEXHUYECKHUMHU YCTPONUCTBAMH, COXPAaHEHHUS 3/I0POBbS H
coOJII0IEHUsT HOPM KOJIOTHYECKOTO IMOBEACHHS B OKPYIKAIOIIEH cpejie;

OCYILIECTBISTH OTOOP UCTOYHHKOB MH(pOpManuu B IHTepHETe B COOTBETCTBUH C 33aHHBIM
MMOWCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIMXCSA 3HAHUM W NOYyTEM CPAaBHEHHA Pa3IMYHBIX
HMCTOYHUKOB BBIICISITH HH(QOPMALIMIO, KOTOpasi SBISIETCS MPOTUBOPEYMBOW HIIM MOXKET OBITH
HEJIO0CTOBEPHO;

WCIIOJIb30BaTh TPU BBINOJHEHUH YYEOHBIX 3a/IaHUN HAyYHO-TIOMYISIPHYIO JIUTEPaTypy



(GU3MYECKOTO COAEpKaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceth VIHTepHET, BIAACTh
npuéMaMyd KOHCTIEKTHPOBAHMS TEKCTa, IMpeoOpa3oBaHus WHPOpPMAIMU M3 OJHOMW 3HAKOBOM
CUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpPAaTKUE MHCHMEHHBIE M YCTHBIE COOOINEHUS Ha OCHOBE 2-3
HUCTOYHUKOB HH(MOpMaNUU (PU3NIECKOTO COJCpXKAHHUSI, B TOM  YHCJIE MyOJUYHO JeJaTh
KpaTkue COOOHIeHHsT O pe3ylibTataX NPOCKTOB WM YYEOHBIX WCCIEIOBAaHUM, MPU ITOM
IPaMOTHO HCIIOJIb30BAaTh M3yYCHHBIA TMOHATHIHBIN ammapar Kypca (QHU3UKH, COTPOBOXKIATH
BBICTYIVICHUE IPE3EHTAlUEH;

IPU BBIMOJHEHUH YYE€OHBIX MPOEKTOB M HCCIIEJOBAHHMN PAaCHpeNeNsiTh OO0S3aHHOCTU B
TPYIIIE B COOTBETCTBUM C MOCTABJIECHHBIMU 3aJa4aMu, CIEIUTh 3a BBIIOJIHEHUEM IJIaHA JEUCTBUH,
aJICKBaTHO OLIGHWBAaTh COOCTBEHHBI BKJIAJ B JIEATEIBHOCTh TPYNINbI, BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xonmy oOy4enust B 8 Kiacce mpeaMeTHBIE pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTb CPOPMHUPOBAHHOCTH Y OOYUAFOIIMXCS] YMEHHIA:

WCIOJb30BaTh MOHIATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE IBMWKEHUE aTOMOB M
MOJIEKYJI, arperaTHhIC COCTOSHUS BEIIECTBA, KPUCTALTHYECKHE HaMOp(HBIE TeJa, HACHIIICHHBIN 1
HEHACBHILIEHHBI Map, BIAXHOCTb BO3JyXa, TEMIIepaTypa, BHYTPEHHSSI SHEPIHs, TEIUIOBOM
JNBUraTeNlb, JJIEMEHTAPHBINA D3JIEKTPUUECKUN 3apsj, JJIEKTPUYECKOE TI0JIe, MPOBOJAHUKU U
JUAJIEKTPHUKH, IOCTOSTHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE TIOJIE;

pasznuuath SBIEHUS (TETUIOBOE pacCIIMpeHHe M C)KaThe, TeIuionepeaya, TEeIuIoBOe
paBHOBECHE, CMAayMBAaHHE, KaNWJULIPHBIE SBICHHUS, HWCIAapeHUE, KOHACHCAlMs, IUIaBJICHUE,
KpucTaym3anus (OTBEp/ACBaHKE), KHUIICHUE, TeIulonepenada (TerIonpoOBOIHOCTb, KOHBEKIIHS,
U3ITyYeHUE), DIEKTPHU3aIMs TeJ, B3aUMOJICHCTBUE 3apsiioB, JEHCTBUSl SJCKTPUYECKOTO TOKa,
KOPOTKO€ 3aMbIKaHUE, B3aUMOJCHCTBUE MAarHUTOB, JACHCTBME MAarHUTHOTO MOJII HA MPOBOJAHUK C
TOKOM, DJIGKTPOMAarHWTHAasi MHIYKIHS) 1O ONHCAHUIO MX XapaKTePHBIX CBOWCTB W HAa OCHOBE
OTIBITOB, JIGMOHCTPUPYIOUINX TaHHOE (PU3HUYECKOE SIBJICHHE;

Pacro3HaBaTh MPOSBIICHUE W3YYCHHBIX (DU3UUECKUX SIBICHUH B OKPY’KAIOIIEM MHUpE, B TOM
guciie GU3NYECKUE SBICHUS B MPHUPOJIE: TOBEPXHOCTHOE HATSIKEHUE U KAMMJUBIPHBIC SIBIICHUS B
pUpoJie, KPUCTAIUIBI B MpHupoae, u3nyueHue CoiHIa, 3aMep3aHue BOJ0EMOB, MOPCKHE OpHU3HI,
o0Opa3oBaHME POCHI, TYMaHa, MHEs, CHETa, DJIEKTPUUECKHUE IBIICHHSI B aTMOC(epe, IEKTPHIECTBO
KUBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMJIH, Apel() MOJIOCOB, POJIb MArHUTHOTO OIS JIJIs
KU3HU Ha3emJe, MOJSIPHOE CUSTHUE, TIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 337ady B y4eOHYIO,
BBIJICIISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH ) (PU3HIECKUXSBIICHUMN;

ONKCHIBATh HM3YYECHHBIE CBOWCTBA Tell U (DU3MUYECKUE SBICHUS, UCIOIBb3YS (U3NYECKUES
BEJIMYMHBI (TEMIepaTypa, BHYTPEHHSSI SHEPTHUsl, KOJMYECTBO TEIUIOTHI, YyAEJIbHas TEIJI0EMKOCTb
BEIIECTBA, YJACJbHAs TEIJIOTa IUIABJICHUS, YAETbHas TeIuioTa mapooOpa3oBaHUs, y/eibHas
TEIJIOTa CTOPAaHUS TOIUTMBA, KOAI(PQPHUIIMEHT TOJIE3HOTrO0 JACHCTBUS TEIUIOBOM MAIIHHEI,
OTHOCHUTEJIbHASI BJIAXKHOCTb BO3/lyXa, DJJEKTPUYECKUHA 3apsj, CUJa TOKa, 3JIEKTPUUYECKOE
HANpsOKEHUE, COMPOTHUBJICHHE TPOBOJHMKA, YACIBHOE COMPOTUBIICHHE BEIIECTBA, pabora H
MOIIHOCTh 3JEKTPUYECKOTO TOKA), MPHU OMUCAHUM MPABUJIBHO TPAKTOBATH (DU3MUECKUN CMBICIT
UCIIOJIb3YEMBIX BEJIMYUH, 0003HAYCHHS M €IUHUIBI (PU3MUECKUX BEIHMYUH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JaHHYI (U3WYECKYI0 BEIMYMHY C JIPYTMMH BEJIUYMHAMH, CTPOUTH TpaduKu
M3YYCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITHYNH;

XapaKTepH30BaTh CBOWCTBA TeJ, (PU3MYECKUE SIBICHUS U TMPOIECCHI, UCTIONb3Yys OCHOBHBIE
MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUM CTPOECHUS BEILECTBA, MPUHLMUII CYNEPHIO3ULUN
noJsieli (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma JUIisl ydyacTka Lemw,
3akoH [[xoymsi—JIeHia, 3ak0H COXpaHEHUs SHEPT UM, IPU 3TOM JIaBaThCIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3alUChIBaTh €r0 MATEMAaTHYECKOE BbIPAKEHUE;



OOBICHATH (PU3MUECKHE TPOIIECCHI M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIUil
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUUMHHO-CIIECICTBEHHbBIE CBSA3U, CTPOUTH
OOBsICHEHHE W3 1—2 JIOTMYECKHX MIaroB ¢ OMOpoil Ha 1-2 HM3y4YeHHBIX CBOMCTBA (U3MIECKUX
SIBJICHUH, (PU3UUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

peurate pacu€THbIC 3a1a4u B 2—3 IEHCTBUS, HCTIONB3YS 3aKOHBI U (POPMYIIBI, CBSI3BIBAIOIINE
¢du3nyeckue BEIMYUHBI: HAa OCHOBE aHAM3a YCJIOBHS 3a/1a4Ml 3alHCHIBATh KPaTKOE YCIOBHE,
BBISIBJISITH HENOCTATOK JAHHBIX ISl PEIICHUs 3a/ayd, BBIOMPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOUMBbIE /sl €€ peIIeHHs, MPOBOAUTH pPacuy€Thl M CPAaBHUBATH TOJYYCHHOE 3HAUCHHE
(U3HYECKOI BETMUMHBI C U3BECTHBIMH JJAHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh MPU MOMOIIM (U3UIECKUX METOJIOB,
WCIOJb3Ysl ONUCAHUE HCCIENOBAHUSA, BBIJIEIATh IPOBEPSIEMOE NPEIIOJIOKEHHE, OLEHUBATh
MPaBUILHOCTb MOPSAKAIPOBEICHUS UCCIIEI0BAHNUS, AEIATh BHIBObL;

MIPOBOJIMTH OTBITHI 10 HAOMIOJCHUIO (PU3MUYECKUX SBICHUN WK (PU3MUECKUX CBOWMCTB TEJ
(KamWIUISIpHBIC SIBJICHUS, 3aBUCUMOCTD JABJICHUSBO3yXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH
mpolecca OCTHIBAHHMS W HarpeBaHHsl MPU H3IYYEHUH OT I[BETAa W3Iy4aromiel (MOTJIOMIArOIIEeH)
MOBEPXHOCTH, CKOPOCTb HCIAPEHUs BOJbI OT TEMIIEPATypbl KUAKOCTH W IUlomIaan €€
MOBEPXHOCTH, BJEKTPHU3aLUsA TeJl U B3aUMOJICHCTBUE AIECKTPUUECKUX 3apsI0B, B3aUMOJCHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3yallM3alllsl MArHUTHBIX TMOJEH IMOCTOSHHBIX MAarHUTOB, ACHCTBUS
MarHuTHOTO TMOJIA Ha TMPOBOJHHUK C TOKOM, CBOWMCTBA JJIEKTPOMAarHuTa, CBOMCTBa
AJIEKTPOJBUTATENSI TOCTOSIHHOTO TOKa): (OpMyIMpOBaTh MPOBEPSIEMBbIC IPEINOJIOKEHUS,
coOuparb yCTAaHOBKY U3 MPEAJIOXKEHHOTO OOOpPYJOBaHMs, ONUCHIBATh XOJ ONbITA H
(hopMynTUpPOBATH BHIBOJBL;

BBINIOJIHATD MPSMbIE U3MEPEHHS TEMIIEPATypbl, OTHOCHTEJIbHOUN BIAKHOCTU BO3/1yXa, CUJIBI
TOKa, HANPSDKEHHSI C UCTIOIh30BAaHHEM aHAJIOTOBBIX MPUOOPOB U JAaTYUKOB (PU3UUECKUX BEIUUYUH,
CPaBHHUBATHPE3YIbTAThl U3MEPEHUH C YIETOM 3aJaHHOHN a0COTIOTHON MOTPEUTHOCTH;

MIPOBOJINTH HKCCJIEIOBAaHME 3aBUCHUMOCTH OJHOW (U3NUECKONW BEIWYMHBI OT JPYrod C
WCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTBCOTPOTUBIICHUS MTPOBOJIHUKA OT €r0 JIJIMHEI,
IJIOLIAM TONEPEYHOr0 CEYEHHUS M YIEIbHOIO COIMPOTHUBIICHUS BEIIECTBA MPOBOJHMKA, CHIIbI
TOKa, HUAYLIEro 4Yepe3 NpPOBOAHUK, OT HANpsSOKEHUS] Ha MNPOBOJAHHUKE, HCCIEIOBAaHUE
MOCJICZIOBATENHHOTO ¥ MAapaUIeIbHOTO COSAMHEHUN MPOBOJHUKOB): TUIAHUPOBATh UCCIIEAOBAHUE,
coOuparh YCTAaHOBKY W BBIMOJHATH M3MEPEHUs, CIeAys NpPEJIOKCHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl TMOJYYCHHON 3aBHCHUMOCTH B BHJIE TaOiaul W rpaduKoB, IejaTh BBIBOJABI IO
pe3yabTaTam HCCIIEOBAHUS;

MPOBOJINTH KOCBEHHBIE M3MEpEHUsT (DU3UYECKUX BENWYHUH (yAeNbHAs TEIIOEMKOCTh
BEIIECTBA, COMPOTHBIICHWE MPOBOJHMKA, pabdOTa W MOIIHOCTh JJIEKTPHUUYECKOTO TOKA):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh IKCIEPUMEHTAIBLHYIO YCTAHOBKY, CJEIys NpEIOKEHHOU
MHCTPYKLUH, U BBIYUCIISITh 3HAUEHHUE BEJIMUNHBL;

coOJIr01aTh MpaBUiIa TEXHUKHU 0€30TaCHOCTH MPpH paboTe ¢ 1abopaTOpHBIMOOOPYIOBAHHEM;

XapaKTepH30BaTh MPUHIUIBI ICHCTBUS W3YUYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpON Ha WX OmucaHus (B TOM UHUCJE: CHCTEMAa OTOIUICHHUS JOMOB, TUTPOMETpP, MapoBas
TypOuHa, ammepMeTp, BOJBTMETP, CUETUYHMK SIEKTPUUECKON SHEPTUH, DJIEKTPOOCBETHTEIHHBIC
npuOOpbI, HArpeBaTENbHBIC SJICKTPONPUOOPHI (MPHUMEPHI), AJICKTPUUECKUE TNPEAOXPAHUTENH,
AJEKTPOMArHUT, SJEKTPOJBUTaTEIb IOCTOSHHOTO TOKA), MCIOJb3ys 3HAHHS O CBOMCTBAX
(bu3HYECKUX SBICHUI U HEOOX0AUMBIe (pH3NUeCKre 3aKOHOMEPHOCTH;

Pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTEIbHBICTIPUOOPHI TI0 CXeMaM U
CXEMAaTUYHBIM PHCYHKaM (KHIKOCTHBIATEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATENb
BHYTPEHHETO CTOpPaHMs, 3JEKTPOCKOI, PEOCTAT), COCTABJSITH CXEMBI JJIEKTPUUYECKUX IEeTeh ¢
MOCJIEIOBAaTEbHBIM W NapajuleJIbHBIM ~ COCAMHEHHEM J3JEMEHTOB, pa3juyas yCJIOBHBIC
0003HAUCHUS DIIEMEHTOB MIEKTPUUECKUX LIETICH;



OPUBOJUTH  NPUMEPHl  (HaXOAuTh HMHPOPMALMIO O MpPUMEpax) MPAKTHYECKOTO
WCIIOJIb30BaHUs (PU3MYECKUX 3HAHUW B TIOBCETHEBHOW KHU3HU I OOecredeHus Oe30TacHOCTH
npu oOpameHun ¢ npudopaMd M TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHHsS 3/I0POBbS H
COOJIIOJICHHSI HOPM IKOJIOTMYECKOT0 MOBEICHHS B OKpYXKAOILEH cpee;

OCYIIECTBIATh MOUCK HMH(pOpMauu (U3NIECKOTO cojaepkaHusi B VIHTEpHETE, Ha OCHOBE
MUMEIOLINXCS 3HAHUH U MyTEM CPaBHEHHS JIOTIOTHUTEIBHBIX UCTOYHUKOB BBIACISATH HHPOPMAIIHIO,
KOTOpast sIBJSETCS MPOTUBOPEUNBOM MIT MOYKET OBITh HEJJOCTOBEPHOI;

UCIIOJIb30BaTh MPHU BBINOJHEHUU Y4YEOHBIX 3aJaHUN HAYYHO-TIONMYJSIPHYIO JIUTEPaTypy
(GU3MYECKOTO COAEpKAHUSA, CHPABOYHBIE MaTepHaNbl, pecypchl ceth VIHTepHET, BIAACTh
npuéMaMyd KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus WHPOpPMALMKM M3 OJHOW 3HAKOBOM
CUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIC IMMCBMEHHBIE W KpaTKUE YCTHBIE COOOIIeHHs, 00001mas
UH(OPMAIUIO U3 HECKOJBKUX HMCTOYHHKOB (PH3MUECKOTO COACpIKAHMs, B TOM YHUCIE MyOIMYHO
MPEACTABIATh PE3YNbTaThl MPOEKTHOM WM HCCIEN0BATEIbCKON NEATENbHOCTH, MPU 3TOM
IPaMOTHO HCIIOJIb30BAaTh HM3yYEHHBIA TMOHATHIHBIN ammapar Kypca (QU3WKHA, CONMpPOBOXKIATH
BBICTYIVICHHE MTPE3ECHTALIUEH;

IpU  BHINIOJTHEHUHM YYEOHBIX TPOEKTOB M HUCCJICAOBAHUMN (PUBMUECKHX TMPOIECCOB
pacnpeaensiTh 00sS3aHHOCTH B TPYNIE B COOTBETCTBUHU C TIOCTABJICHHBIMH 33[la4aMH, CICIUTH 3a
BBITIOJTHCHHEM IIJIaHA JCHCTBHIA W KOPPEKTUPOBATH €r0, aJ€KBaTHO OLEHWUBATh COOCTBEHHBIH
BKJaJ B JIEATEJIBHOCTb TPYMIbl, BHICTpAUBaTh KOMMYHUKATHBHOE B3aUMOJIECHCTBUE, MPOSIBISL
TOTOBHOCTH pa3peniaTh KOH(DIUKTHI.

K xonmy oOydenust B 9 Kjacce mpeaMeTHBIE Pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTb CPOPMHUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHI:

WCIMOJb30BaTh TMOHATHUSA: CHUCTEMa OTCU€Ta, MarepuajbHas TOYKa, TPACKTOpHS,
OTHOCHUTEIILbHOCTh MEXaHHYECKOTO IBHXKEHHsA, nedopmanus (ympyras, IJIacTHYECKas), TPEHHeE,
HEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh W TMEPETPY3KH, LEHTP TSHKECTH, aOCOIIOTHO
TBEPAOE TEJNO, IEHTP TSHKECTU TBEPJIOTO Tejla, paBHOBECHE, MEXaHUYECKUE KOJICOAHUSI U BOJIHBI,
3BYK, HHQPA3BYK M yIbTPa3BYK, AIEKTPOMATHUTHBIC BOJHBI, IIKajda AJIEKTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh W NaJbHO30PKOCTh, CTIIEKTPBI MCIYCKAHMS W TOTJIOIICHUs, anb(ha, Oera- u
ramMmma-u3iay4yeHus, U30TOMbL, sIACpHAsk SHEPreTUKa,

pasznuuath SBICHHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEWHOE JBUKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHOE JBMIKEHUE, CBOOOTHOE TaJCHHUE TEJ, PABHOMEPHOE JBIKEHUE
M0 OKPYXHOCTH, B3aUMOJCWCTBUE TeJl, PEAKTUBHOE JBIDKEHHUE, KOJIeOATeIbHOE JBIDKECHUE
(3aTyxarIue U BBIHYX/ICHHBIE KOJIeOaHuUs), pe30HAHC, BOJIHOBOE JIBHIKEHHE, OTPAKECHHE 3BYKa,
MPSAMOJIMHEMHOE pPaclpOCTPAHEHHE, OTPAKEHHUE W NPEJIOMJICHHE CBETAa, MOJHOE BHYTPEHHEE
OTpaKCHHE CBETA, PAa3JIOKEHUE OEJIOT0 CBETa B CIEKTP U CJIOXKEHHE CIEKTPAIbHBIX IIBETOB,
JUCHEPCHUsI CBETA, €CTECTBEHHAs pPAaJUOAKTUBHOCTh, BO3HHUKHOBEHHE JIMHEHYATOro CIEKTpa
U3ITyYeHUsI) TI0 OMHUCAHUIO0 MX XApaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, IEMOHCTPHPYIOIIUX
JTaHHOE (PU3NYECKOE SBJICHUE;

Pacro3HaBaTh MPOSBIICHUE W3YUYCHHBIX (DU3MUECKUX SIBICHHUMA B OKPYXKAroIIeM MUpe (B TOM
gyuciie (U3NUecKHe SBICHHUS B MPUPOJAE: MPUIUBHI U OTJIMBHI, JBIKeHHE I1aHeT CoOJIHEUHOH
CHUCTEMBI, PEAaKTHUBHOE [BIKEHHUE JKHUBBIX OPraHU3MOB, BOCHPHUITHE 3BYKOB >KMBOTHBIMHU,
3eMJIETPSICEHUE, CEIICMUYECKHUE BOJIHBI, IlyHaMH, 9X0, IBETA T€JI, ONTUYECKUE SBJICHUS B PUPOJIE,
OMOJIOTMYECKOE JCHCTBHE BHUAMMOTO, YIbTPa(UOIETOBOIO M PEHTTCHOBCKOTO H3IIyYeHUH,
€CTECTBEHHBIMPATUOAKTUBHBIN ()OH, KOCMHUYECKUE JTYUH, PAJHOAKTUBHOE U3ITyYCHUE TPUPOTHBIX
MUHEpAJOB, JCUCTBHE pPAJAMOAKTUBHBIX MW3JIYYCHUH HAa OPraHW3M YeJOBEKa), IMpPU ITOM
NEPEeBOAUTH MPAKTUUECKYIO 3a/1ady B Y4e€OHYIO, BBIIEISITh CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKK)
(U3HYECKUXSBICHU;



OMKCHIBATh HM3YYCHHBIE CBOWCTBA TN U (DU3MUYECKUE SIBICHMS, UCIONB3Ys (U3NYECKUEC
BEJIMYMHBI (CpeHsISI 1 MTHOBEHHAs: CKOPOCTh Tejia MPU HEPaBHOMEPHOM JIBIKEHUH, YCKOPEHHE,
nepeMenieHne, IMyTh, YIJOBas CKOPOCTh, CWJIA TPEHHS, CHJIA YNPYrOCTH, CUJA TKECTH,
YCKOpeHHUe CBOOOIHOTO TaJICHUs, BEC TeJa, UMITYJIbC Tella, HMITYJIbC CUJIbI, MEXaHUUecKas paboTa
U MOIIHOCTh, NOTEHIMAIbHAS JHEPrusl Teja, MOJHATOTO HaJ TMOBEPXHOCTHIO 3EMIIH,
MOTCHIMANbHAS SHEPrUsl CXKATOW MPYXKUHBI, KUHETHYECKAass DHEPTHs, MOJHAs MeXaHHUYecKas
SHEprusi, MEpHoJ M YacTOTa KOJICOaHWid, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTh CBETa, MOKAa3aTeNib MPEJIOMJICHUS] CpPEebl), MPU ONHCAHWU MPABWIBLHO TPAKTOBAThH
(U3MYECKUI CMBICJ UCTIOJIb3yEeMbIX BEJIMYUH, 0003HAUYCHUS W €JUHUIIBI (PU3UYECKUX BEIIUYHH,
HAXOJUTh (DOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIUYHMHY C JPYTMMH BEJIUYWHAMH,
CTPOUTH TpaMKH U3YUCHHBIX 3aBUCUMOCTEN (PU3NUECKIX BEIMYHH;

XapaKTepH30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBJICHHS W TPOLECCHI, HUCIIONB3YSl 3aKOH
COXpaHEHUS] DHEPTruu, 3aKOH BCEMHUPHOTO TITOTCHUs, IPUHIMUI CYNEPIO3ULUU CHJI, TPUHIIUI
OTHOCUTENbHOCTH ["amuiiesi, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS] UMITYJIbCA, 3aKOHBI OTPAKECHUS
U TIPEJIOMIICHUS! CBETA, 3aKOHBI COXPAHEHUS 3apsS0BOTO M MAacCOBOTO YHCEN TPHU SACPHBIX
peakuusix, TpU OSTOM JaBaTh CJOBECHYIO ()OPMYJIMPOBKY 3aKOHa U 3allUCBhIBATh €T0
MaTEMaTHYECKOE BBIP AXKCHHE;

OOBSICHATH (PU3MUECKHE TPOIIECCHl M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIUil
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOHTH
OOBsICHEHHE M3 2—3 JIOTMYECKHX IIaroB C OMOPOW Ha 2—3 W3yYEHHBIX CBOMCTBA (PU3MYECKUX
SIBJICHUH, (PU3MUECKHUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemrate pacy€THble 3aauu (OTMUPAIONIMECS HAa CUCTEMY U3 2—3 ypaBHEHHH), WCIIOJb3YS
3aKOHBI U (POPMYIIBI, CBSI3BIBAIOIINE (PU3NUECKIE BEIMYMHBI: HA OCHOBE aHAJN3a YCJIOBUS 3a/1a4H
3aMyChIBaTh KPaTKOE YCJIOBUE, BBISABIITH HEAOCTAIONIME WU W30BITOYHBIC JTAaHHBIC, BHIOUPATH
3aKOHBI W (QOpMyJbl, HEOOXOMUMBIE [JIs pEIICHUs, MPOBOJAUTH pacuy€Thl W OLCHUBATH
PEATUCTUYHOCTD MOJTYYEHHOTO 3HAYCHUS (PU3UUECKON BEIMUHHBI,

pacmno3HaBaTh MPOOJIEMBbI, KOTOPBIE MOXHO PEUIMTH MPH TMOMOILIM (PHU3UUYECKUX METOIOB,
UCIIOJNIB3YSl OTHCAaHUE WCCIICOBAHUS, BBIICIATh MPOBEPSIEMOE MPEANOIOKEHHE, OLCHUBATH
MPaBWIBHOCTh TOPSJKA TMPOBEICHHUS HCCIEAOBAHUS, JeJaThb BBIBOJABI, HHTEPIPETHPOBATH
pe3ysbTaThl HAOIIOJICHU U OTIBITOB;

MIPOBOJIMTH OTBITHI 10 HAOMIOJICHUIO (DPU3MUYECKUX SBJICHUN WM (PU3MUYECKUX CBOWMCTB TEJ
(u3yyeHue BTOpOTO 3akoHa HpIOTOHA, 3aKOHA COXPAHEHHUS DHEPTHH, 3aBUCUMOCTH MEPHOja
KoJIe0aHUi PY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U JKECTKOCTH MPYKUHBI U HE3aBUCUMOCTD OT
aMIUTMTYbl MaJIbIX KOJeOaHWH, MPSMOJMHEHHOE pacIpOCTpaHEHUE CBETA, pa3sioKeHHe OeIoro
CBETa B CIIEKTP, U3yUYCHUE CBOMCTB M300paKEHUS B IJIOCKOM 3epKajie U CBOMCTB M300pakeHHs
npeaMeTa B COOMparomeit TuH3e, HabI0JeHIE CIUTOIIHBIX U JIMHEHYAThIX CIIEKTPOB HU3IIyUeHUs):
CaMOCTOSITEJIbHO COOHMpaTh YCTAaHOBKY M3 M30BITOUHOrO Habopa 0OOPYAOBaHUS, OMHCHIBATH XOJI
OTBITA U €ro Pe3yJbTaThl, HOPMYITHPOBATH BHIBOIHI,

MIPOBOJINTH NP HEOOXOUMOCTH CEPHUIO MPSIMBIX U3MEPEHUI, ONpeeIisisi CpeiHee 3HAUCHHE
u3MepsieMol BenuYHHBI ((POKYyCHOE paccTossHHE cOOHparoliei JIMH3bI), 000CHOBBIBATH BBHIOOD
croco6a u3MepeHus (I3MEPUTETBHOTO PUOOPa);

MIPOBOJIMTH UCCIICJIOBAHHUE 3aBUCUMOCTEN (PU3NUECKUX BEIIMYMH CUCIIONH30BAHUEM TMPSIMBIX
M3MEpEeHHI (3aBUCUMOCTD IYTH OT BPEMEHH NMPU PAaBHOYCKOPEHHOM JBMKEHUHU 0€3 Ha4albHOU
CKOpPOCTH, TIEpHO/Ia KOJICOAaHUI MAaTeMaTUYEeCKOT0 MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTja
OTpaKCHUsI CBETAa OT yIyla MaJeHUs W yria MpeJoOMJICHHS OT YIjla MajcHHs): IJIaHUPOBAThH
UCCIIEIOBAaHNE, CAMOCTOATEIHLHO COOMpPATh YCTAHOBKY, (DUKCHUPOBATH PE3YNbTAThl IMOIYYCHHOU
3aBHCHUMOCTH (PU3NYECKHX BEJIUYMH B BUJIE TAOJHUII ¥ TPAQUKOB, JIEJaTh BHIBOBI IO PE3yJbTaTaM
UCCIICIOBAHUS;

MIPOBOJINTH KOCBEHHBIC M3MEPEHUS (PU3MUECKUX BEIUYHH (CPEAHSS CKOPOCTh U YCKOPEHHUE



TeJa MPH PaBHOYCKOPEHHOM JBIKEHHH,yCKOPEHHE CBOOOHOIO MajIeHUsl, )KECTKOCTh MPYKUHBI,
KOA(PULIMEHT TPEHUs CKOJbXKEHHs, MEXaHHUueckas paboTa M MOILIHOCTb, 4acTOTa U MEPHOA
KoJIe0aHUil MaTeMaTHUECKOTO U MPY>KMHHOTO MAasSTHUKOB, ONITHYECKAs CHJIa COOUPAIOIIEH JIMH3HI,
pPaaMOaKTUBHBIA (DOH): MJIAHUPOBATH U3MEPEHHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBINIOJIHATh U3MEPEHUSI, CIIEAYs NPEUI0OKEHHON UHCTPYKLMHU, BBIUUCIIATh 3HAYEHUE BEJTMYMHBI U
aHaAJIM3UPOBATh MOJyYEHHBIE PE3YNbTAThl ¢ Y4ETOM3a1aHHON IOIPELIHOCTH U3MEPEHUIL;

coOuroiaTh NMpaBmila TEXHUKH 0€30IaCHOCTH MPH paboTe ¢ 1abopaTOPHBIMOOOPYIOBaHUEM;

pasnruaTh OCHOBHBIC NPU3HAKH M3YYEHHBIX (DM3MYECKUX MOJEINICH: MaTepHalbHas TOYKa,
a0COJIOTHO TBEPAOE TEJIO, TOUCUHBI NCTOUYHUK CBETA, JIy4, TOHKAS JIMH3a, TUIaHETapHAsT MOJECIIb
aToMa, HYKJIOHHas MOJI€JIb aTOMHOTO Spa;

XapaKTepH30BaTh MPUHIUMBI JEHCTBUS W3YUYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
Omnopoil Ha UX omnucaHusi (B TOM 4YHCIE: CHUIOMETp, JaTYUKU TIOJIOXKEHHs, PAcCTOSHHUS U
YCKOPEHHUS, pakeTa, »53XOJOT, OYKM, IepucKom, ¢oToanmapar, ONTHYECKUE CBETOBOBDI,
CHEKTPOCKOII, J03UMETp, Kamepa BuibcoHa), MCHOJB3ysS 3HAHUS O CBOMCTBAX (PU3MUECKUX
ABJICHUH ¥ HE00X0AUMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

HCIOJIb30BaTh CXEMbl M CXEMATHYHbIE PUCYHKHM M3YyYEHHBIX TEXHUYECKHUX YCTPOICTB,
U3MEPUTENIbHBIX TPUOOPOB U TEXHOJOIMYECKHUX MPOIECCOB NPU PELICHUH Y4eOHO-IIPAKTUYECKUX
3aJa4, ONTUYECKHUE CXEMbI Ui MOCTPOEHUsS M300paKeHUH B IUIOCKOM 3epKaje M coOuparomei
JIMH3E;

OPUBOJUTH  NPUMEPHl  (HaxXOAuTh HWHGPOPMAIMIO O TMpPUMEpPax) MPAKTUIECKOTO
MCHOJIb30BaHMs (PU3MYECKUX 3HAHUN B MOBCEIHEBHOM JKM3HH Ui oOecredeHus: 0€30MacHOCTH
npu obOpameHuu ¢ npudopaMM M TEXHUYECKMMH YCTPOHCTBAMH, COXPAHEHHUS 3/I0POBbI H
COOJIFOJICHHSI HOPM IKOJIOTMYECKOT0 MOBEICHHS B OKpYXKAOILEH cpee;

OCYLIECTBIATh MHOUCK HHGpopManuMu  (Qu3MUECKoro cojaepkanus B MHrepHere,
CaMOCTOSITENILHO (POPMYIIHUPYS MOMCKOBBIN 3alpOC, HAXOIUTh IYTH OIPEIEJICHHS J0CTOBEPHOCTH
MOJTy4€HHOW WH(OPMAIIU Ha OCHOBE MMEIOIIUXCS 3HAHUH U JOTIOJTHUTEIIBHBIX HCTOYHUKOB;

WCIIOJIb30BaTh MPHU BBIMOJHEHUN Y4YEOHBIX 33/IaHUN HAyYHO-TIOMYISIPHYIO JIUTEPATypy
¢bu3nUecKkoro cojepxkaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl ceTd VIHTepHET, BiaAeTh
npuéMaMM KOHCIIEKTHMPOBAHUS TEKCTa, NpeoOpa3oBaHus HH(opManuu M3 OJHOW 3HAKOBOM
CUCTEMBI B JPYTYIO;

co31aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHbIE COOOIIEHHS Ha OCHOBE MH(pOpPMALUU U3
HECKOJIbKMX HCTOYHUKOB (PU3MYECKOIO COJEp)KaHMs, IyOJIMYHO HPEACTaBIATh PpE3yJIbTaThl
IIPOEKTHOM WM HCCIIEIOBATEIbCKOM MAEATEIbHOCTH, INPU HTOM TIPAMOTHO HCIOJIB30BaTh
W3YYCHHBIN MOHITUWHBIA amnmapaTr u3y4aeMoro paszena (U3UKH U CONMPOBOXKIATH BBICTYILICHUE
npe3eHTanuel ¢ yuéToM 0cOOeHHOCTEH ayTUTOPUH CBEPCTHUKOB.






TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosnuecTBo yacon DJIeKTPOHHbBIE
Ne HaunmenoBaHue pa3jaesioB U TeM (uudpoBbie)
Konrpoabusbie | IlpakTuyeckue
n/n NMporpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl/
o0opynoBaHue
nenrpa «Touka
pocra»
Pa3zpnen 1. ®u3uka u eé poJib B NO3HAHUM OKPY/KAIOLIEr0 MHPa
Bbu6aunoreka IJOK
1.1 ®du3uka - HayKa 0 IPUPO/Ie 2 0 0
T Prpoa https://m.edsoo.ru/7f416194
Bbu6aunoreka IJOK
1.2 o 2 0 1
HISHHCCIHE BETHIHAL https://m.edsoo.ru/7f416194
Bbu6aunoreka IJOK
1. E i 2 0 1
3 CTECTBEHHOHAYYHBIA METO]T TO3HAHUS https://m.edsoo.ru/7E416194
Hroro no paspeny 6
Pa3znen 2. [lepBonayaibHble CBeleHUS 0 CTPOEHUM BellecTBa
Bbu6aunoreka IJOK
2.1 C 1 0 0
TpocHTe BemecRa https://m.edsoo.ru/7f416194
29 JBrMKeHUE U B3aMMOJICHCTBUE YaCTHI] ) 0 1 bubmmoTteka [IOK
' BEILECTBA https://m.edsoo.ru/7f416194
Bbu6aunoreka IJOK
2.3 ArperaTHple COCTOSTHUS BEIIIECTBA 2 0 0
ber B https://m.edsoo.ru/7f416194
Hroro no pasgeny 5
Pa3nen 3. JIBu:KeHne M B3aUMOAeiicTBHE TeJl
b K
3.1 MexaHn4ecKoe IBUKECHHE 3 0 0 nbmorexa 1O

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

32 HNuepuwus, macca, IIOTHOCTh 4 1 bubmmoteka [IOK
https://m.edsoo.ru/7f416194
Bbu6aunoreka IJOK
. . 2
33 Cuna. Buget e 14 https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pa3znen 4. JlaBjienue TBEPABIX TeJl, sKHAKOCTEH U ra30B
41 Hasnenue. [lepenaua naBiaeHus TBEPAbIMU 3 0 bu6nmorexa [IOK
' TEJIAMU, )KUIAKOCTAMU U Ta3aMU https://m.edsoo.ru/7f416194
Bbu6aunoreka IJOK
. 5 0
4.2 Jlapienne KIAKOCTH https://m.edsoo.ru/7f416194
Bbu6aunoreka IJOK
43 A 6 0
T™MOC(EepHOE JaBJICHUE https://m.edsoo.ru/7f416194
44 JelicTBrE KUAKOCTHU U Ta3a Ha NOTPYKEHHOE 7 3 bubmmoTteka [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pa3pnen 5. Pabora u MOIIHOCTB. JHeprust
Bbu6aunoreka IJOK
. P 1
> aboTa 1 MOUHOCTE 3 https://m.edsoo.ru/7f416194
Bbu6aunoreka IJOK
. I1 1
32 POCTRIC MEXAHHIMET > https://m.edsoo.ru/7f416194
Bbu6aunoreka IJOK
. M 4 1
>3 CXQHIACCKAA SHEpTitt https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB T10 ITPOTPAMME 68 12



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

8 KJIIACC

KoaunvecTBO yacos JIEeKTPOHHbIE
HaunmMeHoBaHMe pa3gesioB U TeEM (mudposbIe)
N2 n/m DOIDAMMDL B Kounrpoasnsie | Ilpakruuyeckue 0B DA30BATENLHbIE
porp cero padoThI padoThI P
pecypcbl
Paspnen 1. TensioBble siB1eHUsA
Bbubnuoreka IJOK
. 5 1 0
1.1 CtpoeHue u CBOICTBA BEIlIECTBA 7 https://m.edsoo.ru/7#418 1 ce
Bbubnuoreka IJOK
. T 21 1 5
1.2 CIIOBHIE NPOHECCH https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 28
Pa3pen 2. Diekrpuyeckue ¥ MATHUTHBIE SIBJICHUS
21 DneKTpudecKue 3apsibl. 3apsiKEHHBIE Tela 7 0 1 bu6nuoreka [IOK
’ U WX B3aUMO/ICHCTBUE https://m.edsoo.ru/7f4181ce
b K
22 [TocTossHHBIN PIEKTPUIECKU I TOK 20 2 7 nommorexa [10
https://m.edsoo.ru/7f4181ce
Bbubnuoreka IJOK
. M 1 1.5
23 ATAHTHRIC ABITCHIA 6 https://m.edsoo.ru/7f4181ce
Bbubnuoreka IJOK
. 4 1 0
24 DCKTPOMATHHTHAS HHAYKUHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 6 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

Kosn4yecTBO yacon DJIeKTPOHHbBIE
HaunmMeHoBaHMe pa3gesioB U TeEM (mudposbIe)
N2 n/n NMporpaMMblI B Kontpoanuere | Tpaxruyeckue o0pa3oBaTe/ibHbIE
porp cero padoThI padoThI P
pecypcbl
Paznen 1. Mexanuyeckue siBJIeHUsI
11 MexaHn4YecKoe ABMKCHHUE U CIIOCOOBI €T0 10 1 1 bubnnoreka [IOK
’ OINUCAHUSA https://m.edsoo.ru/7f41a4a6
Bbubnuoreka IJOK
1.2 B i 20 1 3
SAIMOACHETEHIC Te https://m.edsoo.ru/7f41a4a6
Bbubnuoreka IJOK
1.3 3 10 1 3
AHOHE! COXPAHCEHIA https://m.edsoo.ru/7f41a4a6
Hroro no paspeny 40
Paznen 2. Mexanuveckue KoJ1e0aHUA U BOJHbI
b OK
2.1 MexaHudecKue KoJieOaHus 7 0 3 nonmorexa I
https://m.edsoo.ru/7f41a4a6
Bbubnuoreka IJOK
22 M .3 8 1 3
CRAHITACCKAC BOIHEL IBYK https://m.edsoo.ru/7f41a4a6
Hroro no paspeny 15
Pa3znen 3. DiieKTpoMAarHUTHOE MoJIe U JIEKTPOMATHUTHBIE BOJHBI
DNEeKTpOMarHuTHOE NOJIe U bu6nuoreka [IOK
3.1 6 0 2
3JIEKTPOMAarHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3gen 4. CBeToBbIe ABJIEHUSA



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

4.1 3aKOHBI PaCIIPOCTPAHCHUSI CBETA 6 2 bubnnoreka [JOK
https://m.edsoo.ru/7f41a4a6
Bbubnuoreka IJOK
42 JIMH3BI U ONITHYECKHE IPHOOPBI 6 3 https://m.edsoo.ru/7f41a4a6
Bbubnuoreka IJOK
. 2
43 Pasnosxenue 6enoro ceeta B CIeKTp 3 https://m.edsoo.ru/7 £ Ladat
Uroro no pazgeny 15
Pa3pnen S. KBaHToBbBIE SIBJICHUS
Bbubnuoreka IJOK
. 4 1
5.1 Hcnyckanue v MoTJIoIeHHe CBETa aTOMOM https://m_edsoo.ru/7f41ada6
Bbubnuoreka IJOK
. 1
32 CTpoeHHe aTOMHOTO Apa 6 https://m.edsoo.ru/7f41a4a6
Bbubnuoreka IJOK
. 1
53 S nepHble peaknyu 7 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3nes 6. IloBTOpuTE 1bHO-0000 A FOIMIT MOYJIbL
6.1 [ToBTOpeHue u 06001IEHUE COIEPIKAHUS 9 ) bu6nuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



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

HOYPOYHOE INIVIAHUPOBAHHUE

7 KIIACC
KosuuecTBO yacon DJIeKTPOHHbBIE
0 aTra
Il\ll/ﬂ Tema ypoka Beero Kontpoiabubie | Ilpakruueckue iyqeﬂnﬂ :)lg;)l;l::)?::eﬂbﬂue
padoThI padoThI pecypesi
®un3uka — HayKa 0 IPUPOJIE. 1 0 0
SBneHUS IPUPOIBI
duzuYeCcKue SBICHUS 1 0 0
dusnyecKkre BETUIUHBI U UX 1 0 0
HU3MEpEeHHe
Ypox-uccnenosanue "Uzmepenue
TEMIIEPATyPhI P TOMOIITH 1 0 1
JKUJIKOCTHOTO TEPMOMETPA U JaTIUKA
TeMieparypsl"
RSN 1 0 0 BuGanorera LIOK
. https://m.edsoo.ru/ff09{72a
MOMOILBIO MOZIENEH
VYpok-uccinenoanue "[Iposepka
TUIIOTE3bI: JTAIbHOCTD MOJIETA [apHKa, 1 0 1
MYLIEHHOT'O TOPU30HTAIBHO, TEM
Oouiblie, yeM OoJIblIe BHICOTA ITycKa"
Ctpoenue BemiecTBa. OMbITHI,
JIOKA3bIBAIOIIIUE IUCKPETHOE 1 0 0 bubnnorexa [IOK

CTPOCHHUC BCUICCTBA

https://m.edsoo.ru/ff09fe0a



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

Bbubaunoreka IJOK

ynpyroctu. 3akoH I'yka

8 BH)KEHHE YaCTHI] BEILIECTBA
A Heett https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue « OMBITH IO
9 HAOJIIOJICHUIO TETIJIOBOTO PACIIUPEHUS
razoB»
10 ArperaTHple COCTOSIHUS BEIIIECTBA
OcoOeHHOCTH arperaTHbIX COCTOSTHUM
1 Bo/1bl. O000IIeHHE TIO pa3iey bubanorexa [IOK
«IlepBoHaYaIbHBIE CBEACHUA O https://m.edsoo.ru/ff0a0378
CTPOEHHU BEUIECTBA»
MexaHnueckoe JBUKEHUE.
12 PaBHOMEpHOE I/II:Ie aBHOMEPHOE bubmorexa HOK
p p p https://m.edsoo.ru/ff0a05c6
JIBIDKCHUE
13 C E bubmoteka [IOK
KOpOCTb. ENMHMIIBI CKOPOCTH
P JUTHHLL p https://m.edsoo.ru/ff0a079c
14 p S bubmoreka [IOK
acyeT MyTH U BpeMeH
yr p g https://m.edsoo.ru/ff0a0ae4
WNuepuus. Macca — mepa bubanorexa [IOK
15
WHEPTHOCTH TeJl https://m.edsoo.ru/ff0a0c10
16 [TmoTHOCTH BemecTBa. PacueT macchl bubmoreka [IOK
1 o0beMa Tela 1Mo ero TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGoparophast paboTa «OrnpeencHue
IJIOTHOCTHU TBEPJIOTO TENA»
13 Pemenwne 3amad mo Teme "[11oTHOCTH Bbubnuoreka IJOK
BemiecTBa" https://m.edsoo.ru/ff0al23¢
Cuna kak xapaKkTepUCTHKa
19 B3aumoieicTBus Tea. Cuna



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

JlaGoparophas pabota «M3yueHue

20
3aBUCUMOCTH PACTSHKCHUS
(medopmarium) Mpy)UHBI OT
MPUIIOKEHHOM CUITBD»

21 SAsnenne tarorenus. Cumna TsKECTH
CBs13b MEKy CUIJION TSIKECTH U

. Y bubmoreka [IOK
22 Maccoi tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al 778
3aaa4 o teme "Cuiia TSKeCTH

73 Cuia TSHKECTH Ha JPYTHX IUIaHeTax. bubanorexa [IOK

DU3NYECKUE XaPAKTEPUCTUKH MIIAHET https://m.edsoo.ru/ff0al502
Bbubnuoreka IJOK
24 Uzmepenue cun. flunamome
P A P https://m.edsoo.ru/ff0al8cc
25 B u bubmoreka [IOK
ec tena. HesecomocTh
https://m.edsoo.ru/ff0al 778
CroxeHue AByX CHJI, HAITPaBICHHBIX

26 . Y N P bubmoreka [IOK
10 OJHOM MPSIMOM.

! . P https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIAs CUIT

7 Pemenue 3agau no teme
"PaBHOelicTBYIOIIAs CHT"

78 Cuna tpenus u e€ Buabl. TpeHue B bubmoreka [IOK
MPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGoparopHas pabota «3yueHue
3aBUCUMOCTH CUJIbI TPEHHUS

29 P bubmoreka [IOK
CKOJIbXKCHUSI OT CHJIBI JIaBJIICHUS U

A https://m.edsoo.ru/ff0alcc8
xXapakTepa CONMPUKACAIONIUXCS
MMOBEPXHOCTEI
30 Pemenue 3ana4 Ha onpeneneHue

PaBHOAEVCTBYIOLEH CHIIbI



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

Pemenne 3amau nmo temam: «Bec

Bbubnuoreka IJOK

31
tenay, «I padpuueckoe nzoopakenue https://m.edsoo.ru/ff0alde0
cuy, «Cunel», «PaBHOAEHCTBYIOLIAS
CHID»
KoHTposbHas paboTa 1o Temam:
«Mexanudeckoe ABMKeHUE», «Macca,
32 IUIOTHOCTBY, «Bec Tenay,
«['paduueckoe n300pakCHUE CHIT»,
«Cuib
Hasnenue. CriocoObl yMEHBIICHUS U bubmoreka [IOK
33
YBEJIMYECHUS AABICHUA https://m.edsoo.ru/ff0a20a6
aBJICHUE raza. 3aBUCUMOCTh
A .. bubmoreka [IOK
34 JIaBJIEHHS ra3a oT 00BEMa,
https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaua maBneHus] TBEPIBIMU
35 TleaMHI/I )I(If KOCTSIMU U rI;i[aMI/I bubmorexa [IOK
> K ’ https://m.edsoo.ru/ff0a25b0
3akon [lackans
JlaBrieHue B )KUIKOCTH U Tase, bubmoreka [IOK
36 N
BBI3BAHHOE JEHCTBUEM CHJIBI TAXKECTU https://m.edsoo.ru/ff0a2718
Pemenne 3agad mo Teme «/laBiaeHue B Bbubnuoreka IJOK
37
KUJIKOCTH ¥ raze. 3akod [lackaisy» https://m.edsoo.ru/ff0a2826
Bbubnuoreka IJOK
38 CooOmatomuecst COCy/Ibl
ot Ve https://m.edsoo.ru/ff0a2970
39 I'mapaBanveckuii mpecc bubmmorexa LIOK
AP p https://m.edsoo.ru/ff0a3136
40 Masnowmetpsl. ITopuraeBoit

JKHUIKOCTHBIA HacocC



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

Atmocdepa 3emin ¥ TPUUUHBI €€

Bbubnuoreka IJOK

41
CYLIECTBOBAHUA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmocdepHoe bubanorexa [IOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
N3mepenne atmocdepHOro JaBiieHus. bubanorexa [{OK
43
Omneit Toppuuenau https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO
44 JIEHUS OT BBICOTB?HI; OBHEM butmmorexa LIOK
aB
A AP https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bapometp-anepoua. Atmocdepnoe bubanorexa [IOK
JIaBJICHHUE Ha Pa3JIUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau no teme "
AtmocdepHoe naBneHue"
eiCTBUE KUIKOCTH U ra3a Ha
47 for )KGHHOGHB HHX TEJIO bubmmorexa LIOK
Py ' https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
JlaGoparophast paboTa «OrnpeencHue
48 BBITaHKI/IBaIOH_[eI\/’I CHIJIBI, Buonuoreka L[OK
JICHCTBYIOIIEH Ha TEJIO, NOrPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUIKOCTb»
JlaGoparopHast paboTa 1o Teme
«MccnenoBanre 3aBUCUMOCTH Beca bubmoreka [JOK
49 . .
TeJa B BOJIE OT 00BbEMA MOTPYKEHHOU https://m.edsoo.ru/ff0a3514
B KUJKOCTh YaCTHU TEJIa»
bub6 OK
50 [1naBanue Ten nommorexa 1

https://m.edsoo.ru/ff0a3a96



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

51

JlaGoparopHast paboTa
"KoHcTpyHnpoBaHue apeoMeTpa Hin
KOHCTPYHPOBAHHE JIOJAKHU U
onpeeseHue € rpy30n0bEMHOCTH"

52

Pemenue 3aja4 110 TeMaM: «IInaBanue

Bbubnuoreka IJOK

cynoB. Bo3agyxomnaBanue,
«/laBneHue TBEpAbIX TN, KUIKOCTEN
Y Ta30B»

https://m.edsoo.ru/ff0a3654

53

KonTponbHas pabora no reme
«/laBneHue TBEpAbIX TN, KUIKOCTEH
Y Ta30B»

54

Mexanuueckas paboTa

Bub6nuoreka [IJOK
https://m.edsoo.ru/ff0a3{82

55

MomHocTs. EquHuIie MomHocTH

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0a3{82

56

57

Ypoxk-uccienosanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPU
MoaBEME 110 JIecTHHIIE"
IIpocThie MexaHnU3MBI. PhIyar.
PaBHOBecue cuit Ha peiuare

58

Poruaru B TexHuKe, OBITY U IPUPO/IE.
JlaGopartopHast paboTa
«HMccnenoBanue ycIoBUil paBHOBECHS
phraara»

0.5

Bubnuoreka IJOK
https://m.edsoo.ru/ff0a478e

59

Pemmenne 3amad mo remMe «Y CIOBUS
paBHOBECHSA pblyara»

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0a48a6



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

60

KoaddurueHT nmosae3noro neicTBus
Mexanu3ma. JlaboparopHas pabora
«M3mepenne KI1/] HaknoHHOM
TUTOCKOCTH

0.5

61

Pemrenne 3agau no teme "Pabora,
mMorntHocTh, KIT/"

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0a4c48

62

MexaHnueckas OHCPIU.

Bbubaunoreka IJOK

KuneTtnueckast u noreHuuanbHas
SHEPTHUs

https://m.edsoo.ru/ff0a4252

63

3aKOH COXPAHEHHUSI MEXaHUY ECKOU
SHEPrun

Bubnuoreka IJOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCTIEPUMEHT T10 TEME
"DKCrepuMEHTAIBHOE OIPEIEIICHNE
W3MEHEHUS] KUHETUYECKOUN U
MOTEHIUAIIbHON YHEPTUU NPU
CKAThIBAHUU TeJIa N0 HAKIOHHOMN
MJI0CKOCTH"

65

KoHnTposbHas paboTa o Teme
«PaboTa 1 MOITHOCTh. DHEPTH»

66

PesepBHbiii ypok. Pabora ¢ Tekctamu
o TeMe "MexaHndeckoe ABMKeHUE"

Bubnuoreka IJOK
https://m.edsoo.ru/ff0adee6

67

PesepBHbiii ypok. Pabora ¢ Tekctamu
o teme "JlaBneHue TBEPABIX TEII,
YKUJIKOCTEH U ra3oB"

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHbiii ypok. Pabora ¢ Tekctamu
o Teme "Pabota. MOIIHOCTB.
Oueprus"



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

OBIIEE KOJIMYECTBO YACOB I10

68 5 12
I[MPOIT'PAMME
8 KJUIACC
KosauuecTBO 4acoB DJIeKTPOHHbIE
0 ara undpoBbIe
" Tema ypoxa B Kourpoapupie | Tpaxruiecikue fa[:; yeHus1 | 00 q;I;OBaTeJILHbIe
n/n cero padoThI padoThI Y P
pecypchbl
OCHOBHBIE MTOJIOKEHHUST MOJIEKYJISIPHO-
1 KHHETUYECKOU TEOPUU B UX onybITII—)IbIe 1 0 0 butmmorexa LIOK
p https://m.edsoo.ru/ff0a5256
MIOJITBEP>KICHHS
2 Macca 1 pa3mep aTOMOB U MOJIEKYJ 1 0 0
3 Mopenu TBEPAOTO, KUAKOTO U 1 0 0 Bubnuoreka IJOK
ra3000pa3HOTo COCTOSTHUI BellecTBa https://m.edsoo.ru/ff0a540e
OOBsICHEHHE CBOWCTB TBEPAOTO,
4 HUJIKOTO ¥ Ta3000pa3HOTO COCTOSHUN 1 0 0
BEIIECTBA HA OCHOBE IMOJIOKECHU I
MOJIEKYJIIPHO-KHHETUYECKO U TeOpUHr
Bubnuoreka IJOK
5 Kpucrannueckue u amopdHblie Tena 1 0 0
p po https://m.edsoo.ru/ff0a5800
6 CmauyuBaHM€ U KaWJUISIPHOCTD. 1 0 0 bubanorexa [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
Bbubnuoreka IJOK
7 TennoBoe pacliupeHue U CxKaTHE 1 0 0
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIIEPATYPHI CO
8 CKOPOCTBIO TEIUIOBOTO JBUKECHUA 1 0 0
YaCTHII



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

Buytpennss sneprust. Crioco0sbl

Bbubnuoreka IJOK

y,I[CJIBHOfI TCIIOTHI ITIJIaBJICHUA J'IBI[a"

? HW3MEHEHUS BHYTPEHHEN DHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bune! Temionepenaun Bbu6nuoreka IJOK
https://m.edsoo.ru/ff0a6412

VYpoxk-koHdpepenuus "TIpakTuyeckoe

1 HCTOJIb30BAaHUE TETJIOBBIX CBOMCTB bubmoreka [IOK
BELIECTB U MAaTEPUaAIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonudecTBo TemaoThL. Y aeiabpHas Bubnuoreka IJOK
TEILUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TEIIOBOTO OajaHca. bubmoreka [IOK
TemooOMeH U TETIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHast paboTa

14 "UccinenoBanue sBacHUA Bbubnuoreka IJOK
TerI000MeHa IMPU CMEITMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOH W ropstaeii BOABI"
Pacuer xonuuecTBa TEMIOTHI,

15 HEOOXOJUMOTO /ISl HATPEBAHUS Tella
Y BBIJIEJISIEMOTO MM TPH OXJIXKICHUN

16 JlaGoparophast pabora "Onpenenenue bubanorexa [IOK
yZ€JIbHON TEIIOEMKOCTH BenjecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprust TOIJIMBA. Y IeJIbHAs TEIUIoTa bubanorexa [IOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[1naBnenue u oTBEpAECBaHUE

18 KPUCTAJUTMYECKUX "P;gn. VY nenbHas butmmorexa LIOK
TeIIOTa [UIABICHIS https://m.edsoo.ru/ff0a71d2

19 JlaGoparophast pabora "Onpenenenue bubanorexa [IOK

https://m.edsoo.ru/ff0a72fe



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

20

[TapooGpa3oBaHue U KOHIEHCAIIHS.
Ucnapenue

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0a740c

21

Kunenne. y,I[CJ'IBHaﬂ TCIJIOTAa

Bbubnuoreka IJOK

Hap006p3.30BaHI/ISI W KOHACHCAaluHU.
3aBHCHMOCTH TEMIICPATYpPbl KUIICHUSA
oT aTMOC(bepHOFO JaBJICHUA

https://m.edsoo.ru/ff0a786¢

22

BnaxnocTs Bo3nyxa. JlaboparopHas
pabota "OmnpeneneHue
OTHOCHUTEJIbHOM BIaKHOCTH BO3ayXa"

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

23

Pemenue 3ala4 Ha OIIpCACIICHUC
BJIA?KHOCTH BO3yXa

24

[TpunHIHIIE paOOTHI TETIOBBIX
nsurareneif. [laposas TypOuHa.
JBurarenb BHYTPEHHETO CTOPaHUs

25

KII/] renoBoro aBurartests.
TennoBele ABUTATEH U 3aIIUTa
OKpYXKaromel cpeapl

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXpaHCHUA U ITPCBPALICHUA
OHCPI'UU B TCIJIOBBIX IIPOLECCaxX

27

[ToaroToBka Kk KOHTPOJILHOM paboTe
o TeMe ""TeIIoBEIe SIBIICHUS.
H3meHneHue arperaTHbIX COCTOSTHUM
BemecTa"

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0a8312

28

KoHnTposbHas paboTa o Teme
"TerutoBrle aBieHUs. U3MeHeHne
arperaTHbIX COCTOSIHUH BerecTna"

bubmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Onextpusanus Ten. [[Ba poaa
BJIEKTPUUECKUX 3apsiJIOB



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

VYpok-uccienoBanue "IneKkTpusanus

30 TeJl UHAYKLIHUEH U Ipu
COTIPUKOCHOBEHUU"
31 BzaumoeiicTBre 3apsiKEHHBIX T Bubnuoreka IJOK
3akoH KynoHna https://m.edsoo.ru/ft0a87e4
DNEKTPUYECKOE MOJIE.
1 Hampsixe HHOCTB AIIEKTPHUUECKOTO bubmoreka [IOK
noys. [ Ipuanun cynepno3unun https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKHUX MOJIEH
Hocurenu snekTpuueckux 3apsaoB.
33 DOnemMeHTapHbIi 3apsaa. CTpoeHue
aToma
34 [IpOoBOHUKY U JUAIEKTPUKHU. 3aKOH bubanorexa [IOK
COXpaHEHU DIEKTPUIECKOT0 3apsaa https://m.edsoo.ru/ff0a8efo
35 Pemenune 3a1a4 Ha TPUMEHEHHE Bbubnuoreka IJOK
CBOWICTB 3JIEKTPUYECKHX 3aPSI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUI TOK, YCIOBUS €T0
36 cyuiecTBoBaHud. MICTOUHHUKHU bubmnorexa HOK
y ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUUECKOTO TOKA
37 JleCcTBHS 3IEKTPUYECKOTO TOKA bubmorexa [IOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jlelicteue
38 AIEKTPUUECKOTO MOJISI Ha MPOBOIHUKHI
U TUDJICKTPUKH"
39 DJIEKTPUYECKHUM TOK B METaJIaxX, bubmoreka [IOK
JKUAKOCTAX U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpudecKas 1enb U €€ COCTaBHbIE

qaCTHu



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

Cuna toka. JlaboparopHnast paborta

41 "U3mepeHue u peryJupoBaHUE CUIIbI 0.5 butmmorexa LIOK
R https://m.edsoo.ru/ff0a8bd6
TOKa
DJEKTpUIECKOE HAPSIIKEHHE.

4 Bonbsr™etp. JTaboparopnas pabora 0.5 bubanorexa [IOK
"U3mepenue u peryiupoBaHue https://m.edsoo.ru/ff0a9¢14
HanpspKkeHus "

43 ConpoTuBiieHHE TPOBOHUKA. 0 bubmoreka [IOK
VY esibHOE CONPOTUBIICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaGopartopHast pabora "3aBHCHUMOCTh

44 3JIEKTPUUECKOTO COMTPOTHURIICHUS 1 bubmoreka [IOK
MPOBOJHUKA OT €r0 JJIMHBI, IUIOIIaAU https://m.edsoo.ru/ff0aa738
MONEPEYHOT0 CEUeHUs1 U Marepuana'
3aBUCUMOCTH CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH Oma 11 yyacTka 0 bubmmorexa LIOK

https://m.edsoo.ru/ff0aad44a
enu
JlaGoparopHast paboTa
"UccnenoBanue 3aBUCUMOCTH CHUIIbI
46 TOKa, UIYIIETO Yepe3 PEe3UcTop, OT 1 butmmorexa LIOK
https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3uctope”

47 [TocnenoBaTenbHOE U apaIETHLHOE 0
COCUHEHHUS TIPOBOIHUKOB
JlaGoparophast pabora "IIpoBepka

43 MpaBuJa CJI0KEHHS HANPS)KEHUN U 1 bubanorexa [IOK

MOCJIEI0BATEIbHOM COEIMHEHUH IBYX
pe3ucTopoB”

https://m.edsoo.ru/ff0aaa58



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58

JlaGoparopnast pabota "[IpoBepka
MIpaBwJIa 7Sl CHJIBI TOKA TPU

Bub6nuoreka [IJOK

49
MapaJuIeIbHOM COEIUHEHUN https://m.edsoo.ru/ff0aadle
pe3ucTopoB”

Pemenue 3aga4 Ha npUMeHEHUE

50 ona Oma J1st aBJI'I)HHHOFO butmmorexa LIOK

3aK
AP https://m.edsoo.ru/ff0aaf8a
CO€IMHEHHUS MTPOBOTHUKOB

51 PaboTa 1 MOIITHOCTB 3IEKTPHUYECKOTO bubmoreka [IOK
ToKa. 3akoH [xoymnsa-JIlenuna https://m.edsoo.ru/ff0ab124
JlaGoparophast pabora "Onpenenenue

52 a60TpLI u Il\)/IOIJ_II—II)OCTI/I AJeK queCKoro bubmorexa HOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DJEKTPUIECKHUE LIETIH U MOTPEOUTETH

53 P . :S‘p bubmoreka [IOK
ANEKTPUUECKON SHEPTUU B OBITY.

P p y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanue
[ToaroToBka Kk KOHTPOJILHOM paboTe
1o TeMe "DNEeKTPUUECKHUE 3apsiibl.

54 3apsKEHHBIC Tela U UX bub6mmoreka [IOK
B3auMoneiicTByS. T10CTOSHHEIIH https://m.edsoo.ru/ff0abd2c
ANEKTPUUECKUH TOK"

KonTponbhas paboTa 1o teme
"DnekTpuyeckue 3apspl.

55 3apsKEHHBIC Tela U UX bub6mmoreka [IOK
B3auMo neiicTByS. T10CTOSHHEIIH https://m.edsoo.ru/ff0abea8
ANEKTPUUECKUH TOK"

56 [TocTosiHHBIE MAarHUTHI, UX

B33.I/IMO,I[CI\/'ICTBI/I€



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

57

VYpoxk-uccnenosanue "M3yuenue
OJIEW MOCTOSITHHBIX MAarHUTOB"

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0ac3d0

58

MarautHoe noJjie. MaroHuTHoe IoJjie
3eMJId U €ro 3Ha4eHue I )KU3HU Ha
3emiie

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0acOba

59

OneiT Opcrena. MarHuTHOE MoJie
3JIEKTPUYECKOTO ToKa MarHutHoe
0JI€ KaTyIIKH C TOKOM

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0ac1d2

60

[IpumeHenre PIEKTPOMarHuTOB B
texHuke. JlaboparopHas padora
"N3y4yeHue nelcTBUSI MATHUTHOTO
TOJIs1 Ha TIPOBOJIHUK C TOKOM"

0.5

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTpOABUraTesb MOCTOSSHHOTO
Toka. Mcnonb3oBanue
ANEKTPOJIBUTaTeIeH B TEXHUUECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE.
JlaGopartopHast paboTa
"KoHcTpyHnpoBaHue 1 U3y4eHHUE
paboTHI 3NIEKTpOABUTATENA "

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0ac86¢c

62

OneiTel @apanes. 3aKoH
AIEKTPOMArHUTHOM MHAYKIUH.
[IpaBuino Jlenna

63

DnextporenepaTop. CrocoOs
MOJIYYEHUS DJICKTPUIECKONH SHEPT UH.
DNEKTPOCTAHIIMH HA
BO300HOBJIIEMBIX UCTOYHHKAX
SHEpPTrUH



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

[ToaroToBka K KOHTPOJLHOM padboTe
64 1o TeMe "DNEeKTPUIECKUE U 1 0 0
MAarHUTHBIC SBICHUS"
KoHnTposbHas paboTa o Teme
65 "BJIGT:T I/Itle(JKie 1 MarHUTHBIE 1 1 0 bubmorexa HOK
pu https://m.edsoo.ru/ff0acb14
SIBJICHUS
66 PesepBHbiii ypok. Paborta ¢ Tekctamu 1 0 0 bubmoreka [IOK
o teme "TensoBbie sBICHUS" https://m.edsoo.ru/ff0acc5e
PesepBHblii ypok. PaboTta ¢ Tekctamu Eub OK
67 o Teme "TlocTosTHHBIN 1 0 0 nommoreka L
o " https://m.edsoo.ru/ff0acdc6
DJIEKTPUYECKUHN TOK
PesepBHbiii ypok. Pabora ¢ Tekctamu
68 " " 1 0 0
1o TeMe "MarauTHBIE SIBJICHUS
OBHIEE KOJIMYECTBO YACOB T10 68 5 145
[TPOT'PAMME ’
9 KJUIACC
Kosn4yecTBo yacon DJIeKTPOHHbIE
0 ara uudponbie
' Tema ypoxa B Kourpoapnpie | Ipaxruiecikue fa[:; yeHusi | 00 q;l;OBaTeJILHbIe
n/n cero padoThI padoThI Y P
pecypchbl
1 MexaHndecKkoe JBIKEHUE. 1 0 0
MarepuanbHasi TOUKa
) Cuctema orcueta. OTHOCHTEIILHOCTD 1 0 0 Bubnuoreka IJOK
MEXAHUYECKOTO JIBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMeEpHOE npsMOTUHEITHOE 1 0 0 bubanorexa [IOK

IBWOKEHHE

https://m.edsoo.ru/ff0ad19a



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a

HepaBHOoMepHOE NpAMOJIMHETHOE

4 nBkeHue. CpeHssi U MTHOBEHHAst
CKOpPOCTb

5 [IpsiMmonnHEtHOE paBHOYCKOPEHHOE bubmoreka [JOK
JIBW)KEHUE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPSAMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBIKEHHUS.
I'paduk ckopocTu
JlaGoparophas pabota "OmnpenencHue

7 YCKOPEHHUS TeJa Ipu bubmoteka [IOK
PAaBHOYCKOPEHHOM JIBUYKEHHUU I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM M1ocKocTh"

g CBobOoaHoe manenue Tei. OmbIThl
lamunes

9 PaBHOMeEpHOE IBH>KEHHE 11O bubnnorexa [IOK
okpyxHocTH. [lepron n yactora https://m.edsoo.ru/ff0ae176
oOparueHnus. JIuneiHas u yriosas
CKOPOCTH

10 LenTpocTpeMuTEIBLHOE YCKOPEHUE

1 [Teperrit 3akon HeroTona. BexkTop bubmoreka [IOK
CHUJIbL https://m.edsoo.ru/ff0ae612
Bropoii 3akon HetoTona. bubnnorexa [IOK

12 o
PaBHo nelicTByromas cuia https://m.edsoo.ru/ff0ae72a

13 Tpetuii 3akoH HeroToHa. bubnnorexa [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982

14 Penrenue 3ayau Ha mpuMeHeHUE Bubnuoreka IJOK

3akoHOB HrroTOoHA

https://m.edsoo.ru/ff0aeb6e



https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c

Bubnuoreka IJOK

1 .3 r
> Cua yupyrocth. 3axon Lyka https://m.edsoo.ru/ff0aeca2
16 Pewenue 3agau no teme «Cuna
YIPYTrOCTID)
17 JlaGoparophas paboTa «OmnpenencHue bubanorexa [IOK
YKECTKOCTU IIPYIKUHBDY https://m.edsoo.ru/ff0aee28
Bubnuoreka IJOK
1
8 Chuta Tpeis https://m.edsoo.ru/ff0af738
19 Pemenne 3amad no teme «Cuna Bbubnuoreka IJOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGoparophas pabota "OmnpenencHue bubanorexa [IOK
20
K03 puIMeHTa TPSHUS CKOJIBKCHUS " https://m.edsoo.ru/ff0af8be
P TeMe "3aKOHbI
ELICeHHE 33]a4 10 BuGmmorexa LIOK
21 Herorona. Cuna ynpyroctu. Cuia
" https://m.edsoo.ru/ff0afb8e
TpeHus
2 Cuna TSHKeCTH ¥ 3aKOH BCEMUPHOTO bubmoreka [JOK
TATOTCHUS. Y CKOPEHUE CBOOOTHOTO https://m.edsoo.ru/ff0af044
naJeHus
Ypoxk-koHpepenuus "J[BrkeHue Ten
23 BOKpPYT TPaBUTALMOHHOTO LIEHTpa
(Comneunas cucrema). [anaktuxu"
Pewrenue 3anau no reme "Cuna
o Bubnuoreka IJOK
24 TSKECTH M 3aKOH BCEMHUPHOTO
" https://m.edsoo.ru/ff0af5f8
TATOTEHUS
75 [TepBas kocMU4eCKasd CKOPOCTb. bubanorexa [IOK

HesecoMocTh u nieperpysku

https://m.edsoo.ru/ff0af33c



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
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PaBHOBecHe MaTepranbHOW TOUKH.
AOCOIIOTHO TBEPIOE TEIIO.

Bubnuoreka IJOK

26 PaBHOBecue TBEpHOTO TENIA C https://m.edsoo.ru/ff0afe36
3aKpPEIIEHHON OChIO BpAlCHUS
27 MowmeHT cuiibl. LleHTp TskecTH
)3 Pemenne 3amad mo reme "MoMeEHT Bubnuoreka IJOK
cuiel. [lenaTp Tsokectu" https://m.edsoo.ru/ff0b02b4
[ToaroToBka Kk KOHTPOJLHOM pabOTE IO
29 Tel\fe "MexaHI/ItIec;Ee ,I[BI/I)KGII-)II/IG. bubmorexa [IOK
. https://m.edsoo.ru/ff0b0408
BzaumoneiicTeue Ten"
KoHnTtposbHas padoTa 1mo Teme
30 "MG;I(I;HI/IIIGCK(I))G JIBIDKCHUE. bubmrorexa LIOK
. https://m.edsoo.ru/ff0b06ec
BzaumoneiicTeue Ten"
Nmnynec Tena. UMmynse cuibl. 3aKoH
31 COXpZHeHI/Iﬂ I/IMHyJ'IBZa. VYnopyroe u bubmnorexa LIOK
N https://m.edsoo.ru/ff0b07fa
HEYNpyroe B3auMoJICHCTBUE
37 Pemenne 3amad mo teme "3akoH Bbubnuoreka IJOK
COXpaHEeHUs UMITyJsbca” https://m.edsoo.ru/ff0b096¢
33 VYpok-koHpepennus "PeakTuBHOE
JBIKEHUE B IPUPOJIE U TEXHUKE"
34 Mexanndeckas paboTa U MOLTHOCTh bubmmorexa LIOK
https://m.edsoo.ru/ff0b0a84
35 PaboTa CHIIbI TSHKECTHU, CUJIBI Bbubnuoreka IJOK
YIOPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabGopaTtopHas pabota «OnpenenacHue
36 pabOTHI CHIIBI TPEHUS TIPU

PaBHOMCPHOM ABWKCHHU TCJIA 110
FOpI/IBOHTaJIBHOfI MMOBCPXHOCTU»



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

CBs3b 2HEpPTUU U PAOOTHI.

37
[MoTennuanbHas YHEPTUS
Kunetunueckas sueprus. Teopema o bubanorexa [IOK
38 .
KUHETUYECKOHN SHEPrUun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS YHEPTUU B
MEXaHHKe
JlaGoparophas pabota «3yueHue bubanorexa [IOK
40
3aKOHA COXPAHEHUS SHEPT UKD https://m.edsoo.ru/ff0b12fe
41 KonebarenbpHoe ABMIKEHUE U €T0 Bubnuoreka IJOK
XapaKTEepUCTUKU https://m.edsoo.ru/ff0b1858
47 3aryxaroue KoneoaHus. bu6muorexa IIOK
BrinyxaeHHsle koneOanus. Pesonanc https://m.edsoo.ru/ff0b2010
43 MareMaTu4eCKUi U NP YyKUHHBIN
MasITHUKU
VYpok-uccienoBanue «3aBUCUMOCTD
44 n: HoJIa KOJIHGGaHI/IfI OT JKECTKOCTH Bubmroreka [JOK
P https://m.edsoo.ru/ff0b197a
MPYXUHBI K MACCHI TPy3a»
45 [IpeBpamenre sHepTUn NIPU
MEXaHMYECKUX KOJICOaHHIX
JlaGoparophas paboTa «OmnpenencHue
paTOpHaz P PeZt bubmoreka [JOK
46 4acTOTHI U IepHoa KojaeOaHui
[PY’KUHHOTO MasTHAKA» https://m.edsoo.ru/ff0blaec
JlaGoparophas pabora «IIpoBepka
47 HE3aBUCUMOCTH IepHO1a KOJIeOaHHA bubmoreka [IOK

rpysa, mOABCHICHHOI'O K HUTH, OT
MacCChI I'py3a»

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
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48

Mexannyeckue BoHbl. CBOMCTBaA
MEXaHU4YeCKHUX BOJIH. [IponosbHbIE U
MOTIEPEYHBIE BOJIHBI

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepennus "MexaHu4eckue
BOJIHBI B TBEPAOM TEJIE.
Ceilicmuueckue BOJIHbI"

50

3ByK. PactipocTpanenue u oTpaxkeHue
3ByKa

51

VYpok-uccienoranue "HabmoneHue
3aBUCUMOCTH BBICOTHI 3ByKa OT
YacTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKHMH PE30HAHC

53

54

VYpoxk-koHpepeHuus "Y nbTpa3ByK u
nH(}pa3ByK B MPUPOJIE U TEXHHUKE"
[ToaroToBka Kk KOHTPOJLHOM pabOTE IO

TeMe "3aKOHbI COXpAHEHMUS.
Mexanndeckue KoiaeOaHust U BOJIHBI"

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0b23ca

Bubnuoreka IJOK
https://m.edsoo.ru/ff0b2510

55

KonTponbhas pabota o reme
"3aKoHbI cOXpaHeHUs1. MexaHuyeckue
KOJIeOaHUs ¥ BOJIHBI"

56

DNEeKTPOMarHUTHOE MOJIE.
DNEeKTPOMAarHUTHHIE BOJTHBI

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0b2abe

57

CsolicTBa QJICKTPOMArHuTHBIX BOJIH

58

Ypok-kordepenmums "[kana
AJICKTPOMArHUTHBIX BOJIH.
Hcrnonp30BaHue 3J€KTPOMArHATHBIX
BOJIH JIJIT COTOBOM CBS3H"

Bubnuoreka IJOK
https://m.edsoo.ru/ff0b2fe6



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

VYpoxk-uccienosanue "M3ydenue

N bubmoteka [IOK
59 CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIIBIO MOOMJIBHOTO TeJIe(OoHA
Pemenune 3amau Ha onpeeneHne
60 YaCTOTHI U JUTHHBI 3JIEKTPOMArHUTHO M
BOJIHBI
DJEeKTpOMarHuTHasl MPUPO/Ia CBETA.
. bubmoreka [JOK
61 CxopocTh cBeTa. BonHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBETa
Uctounuku ceera. IIpsmonunelinoe
Bbubnuoreka IJOK
62 pacnpocTpaHeHHEe CBeTa. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Counnua u Jlynst
3aKoH OTpakeHUs CBeTa. 3epKara.
Bbubnuoreka IJOK
63 Pewrenue 3ana4y Ha npuMeHeHne
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPKEHUS CBETA
64 [Ipenomnenue cBeta. 3akoH bubanorexa [IOK
MPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aeca
[TosiHOE BHYTpEHHEE OTpAKECHHE CBETA.
Bbubnuoreka IJOK
65 Hcnonp30BaHue MOTHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3c5c
OTPAKEHUS B ONTHUYECKUX CBETOBOJIAX
66 JlabGopartopnas padota "MccienoBanue
3aBHCHMOCTH yTJa MPEJIOMIICHUS
CBETOBOTO JIy4a OT yIJia MaICHUs Ha
rpaHuie "Bo3ayx-cTekyo""
VYpoxk-koH(pepenuus "Mcnonb3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAKCHHUS:

CBCTOBO/JbI, OIITHKOBOJIOKOHHAsA CBSI3b"



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

Bbubnunoreka IJOK

68 JIun3el. OnTHyeckas cuiia JMH3bI https://m.edsoo.ru/F0b3 2
. bubmoteka [IOK
69 [TocTpoenue n300paKeHMi B IMH3aX https:/m.edsoo.ru/f0bdd4a
JlaGoparophas pabora "Onpenenenue
70 Q)OKyI(:Hori paCETOHHI/Iﬂ u oiTIp[IquKoﬁ bubmorexa HOK
. https://m.edsoo.ru/ff0b4206
CWJIBI coOMparotiei JTuH3b!"
71 Ypok-kordpepermus "OnTuaeckue bubmoreka [IOK
JMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0c0a7e
72 I'na3 kak onTuueckas cucrema. 3peHue bubmrorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-kordepenmwms "JledpexTo
3penusi. Kak coxpanuts 3peHue"
Pasnosxenue 6enoro cBera B CIIEKT).
74 Oneitel HetotoHa. CroskeHue bubmoreka [IOK
CIIEKTpaJIbHBIX LBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0fdc
CBETa
JlaGoparophas pabora "OnbITHI 110
a3JI0KEHHIO 0€JI0r0 CBETA B CIIEKTP U
75 I1:ocr1pp151Tmo LBETA IPEIMETOB npslp ux bubmorexa [IOK
https://m.edsoo.ru/ff0cOe2a
HAOJIIOJICHUH Yepe3 [[BETOBHIE
¢bunbTpH"
VYpok-npakrukym "BosHOBbIE
76 CBOWCTBA CBETA: JUCTIEPCUS,
unTepdeperuns u qudpaxips”
77 OmneiTel Pezepdhopa u ruianerapHas bubmoreka [JOK
MOJEIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Moznens atoma bopa



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
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I/ICHYCKaHI/IC U [OrJIOmCHUE CBECTa

Bubnuoreka IJOK

79 .K . JIuneliyateie
ATOMOM. RBAHTH https://m.edsoo.ru/ff0c144c
CHEKTPhI
VYpoxk-npaktukym "Habmronenue bubmoreka [JOK
80 "
CIIEKTPOB UCITYCKAHUS https://m.edsoo.ru/ff0c1550
81 PapnoakTrBHOCTE U €€ BUABI bubmorexa [IOK
8 g https://m.edsoo.ru/ff0c1672
22 Crtpoenue aromHoro sapa. Hyknonnas bubanorexa [IOK
MOJEIb https://m.edsoo.ru/ff0cl8ac
23 PannoakTrBHbBIE TpEBpaIICHUS. bubnnorexa [IOK
H3oTtomnsl https://m.edsoo.ru/ff0clal4
Peienue 3amad mo teme: Bubnuoreka IJOK
84
"PanuoakTUBHBIE IpEeBpaleHUs " https://m.edsoo.ru/ff0c1bda
85 Ilepuon nosrypacnana
VYpok-koHdepenuus "PaanoakTuBHbIE
86 I/Ii‘[ eHI/If([b BIL I;l ozie MI; 15000303 (S bubmorexa [IOK
> " PHPOAE, MEAIHIHE. https://m.edsoo.ru/ff0c2126
TEXHUKE
SAnepHble peakiyu. 3aKOHbI
87 ccf[x paHeHEfI 3auﬂ;[030ro 1 MaccoBOIO bubmorexa HOK
P P https://m.edsoo.ru/ff0c1c58
qyucen
DHeprus cBsi3u aTOMHBIX saep. CBA3b bubanorexa [IOK
88
MAaccChl U SHEPTUU https://m.edsoo.ru/ff0cld7a
29 Pemrenue 3amau mo teme "Anepubie
peakuun"
90 Peakuuu cunTesa u neneHus siaep. Bubnuoreka IJOK

Ucrounnku suepruun CosHUA U 3BE3]T

https://m.edsoo.ru/ff0c1e88



https://m.edsoo.ru/ff0c144c
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VYpoxk-koHpepenuus "SAnepras
SHepreTuka. JlencTBust

91 .
PaIMOAKTUBHBIX U3ITy4YE€HUH Ha )KUBHIC
opraHu3msl"
[ToaroToBka Kk KOHTPOJLHOM pabOTE IO
9 TeMe "DIEKTPOMarHuTHOE MOJIE. bubanorexa [IOK
DNEeKTPOMAarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIe siBEeHUS"
KonTponbHas paboTa o teme
93 "DneKTpOMarHuTHOE MoJI€.
DJIEKTPOMArHUTHBIE BOJTHBI.
KBanToBbI€e siBEeHUS"
[ToBTOpenue, o6o0IeHNE.
Bubnuoreka IJOK
94 JlaGopatopHbie pabOTHI 1O KypCy
" . " https://m.edsoo.ru/ff0c245a
B3aumonelicTBue Ten
[ToBTOpenue, o6o0menue. Pemenue
Bubnuoreka IJOK
95 pacUeTHBIX M Ka4€CTBEHHBIX 33124 110
" " https://m.edsoo.ru/ff0c2572
teMe "TeroBbie mpoIecChl
[ToBTOpenue, 0606menHue. Pemenue
Bbub6nuoreka IJOK
96 pacUeTHBIX M KaY€CTBEHHBIX 33124 110
" o https://m.edsoo.ru/ff0c2a22
teme "KII/] TemIoBeIX aBUrareiei
[ToBTOpenue, o6o0menue. Pemenue
Bubnuoreka IJOK
97 pacUeTHBIX M KaY€CTBEHHBIX 33124 110
" " https://m.edsoo.ru/ff0c2b30
teMe "KIIJ] anexTpoycTaHOBOK
[ToBTOpenue, o6o0IeHNE.
Bub6nuoreka IJOK
98 JlaGopatopHbie pabOTHI 1O KypCy

"CBeToBbI€e gBiIeHUA"

https://m.edsoo.ru/ff0c2c52
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[ToBTOpenue, 0606menue. Pabora ¢

Bubnuoreka IJOK
"3 1 0
99 TERCTAMIL TIO TENE a1<0'}'1 . https://m.edsoo.ru/ff0c2d6a
COXpaHEHUS B MEXaHUKE
00 [ToBTOpenue, 0606{;{(@HI/I€6 Pabora c 1 . BuGmmorexa LIOK
TeKCTa?'m 110 TEME "ROTCOANII 1 https://m.edsoo.ru/ff0c2e82
BOJIHBI
I1 , 0000 .Paborac
o OBTOpEHHUE, 000 HéeHI/Ie :It 1 . BuGmmorexa LIOK
TeKCTaMIf 110 TEME L-BETOBRIC https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 0606menue. Pabora ¢
102 TekcTamu no Teme "KBaHToBast u 1 0
saepHas ¢pusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOI'PAMME
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