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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢u3mKe Ha ypOBHE OCHOBHOTO 00IIer0 0Opa3oBaHUsl COCTaBICHA HA OCHOBE MOJIOKCHUN
U TpeOOBaHMH K pe3yJbTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTelbHOI MPOrpamMMbl,
npencrasieHHbix B @PI'OC 000, a takxke ¢ yu€toMm (penepanbHoil pabodeid mporpaMMbl BOCOUTAHUS U
Konnenuuu npenoaasanus yue6Horo npeamera «Dusmka.

Conepxanue mporpaMMmbl 10 (QHU3UKE HampaBieHO Ha (OpMHUpOBAHHE €CTECTBEHHOHAYYHOMU
IPaMOTHOCTH OOYyYaroIMXCsl M OpraHu3alMio HM3ydeHHs (U3MKM Ha JeATeJIbHOCTHOW ocHoBe. B
nporpaMMme o (U3MKE YUMTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO INpeaMeTa B pealu3alud TpeOOoBaHWH
®I'OC OOO K mnaHupyeMbIM JIMYHOCTHBIM M METAlpeAMETHBIM pe3ysibTaTaM OOy4YeHHs, a TaKxKe
MEXIIPEIMETHBIE CBSA3M €CTECTBEHHOHAYUYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEro
o0Opa3oBaHUs.

IIporpamma no (u3Mke ycTaHaBIMBAeT paclpeseieHue ydeOHOro MaTepuaia 1o rojaMm o0ydyeHus (1o
KJlaccaMm), IpeajaraeT MPUMEPHYIO IIOCIEI0BAaTEIbHOCTh W3YYEHHS TEM, OCHOBAHHYIO Ha JIOTHKE
pa3BUTHS IPEIMETHOTO COJIEPKaHMsI U yUETE BO3PACTHBIX 0COOEHHOCTEH 00yUdaronuxcsl.

[Iporpamma o ¢usmke pa3padboTaHa C HENbI0 OKa3aHUS METOINYECKON MOMOIIN YYUTENIO0 B CO3JJaHUN
paboueii mporpaMmsl 0 y4eOHOMY NpEIMETY.

®du3uka SABISETCS CUCTEMOOOPA3YIOIIMM JJiIi €CTECTBEHHOHAYUHbIX YU4€OHBIX MPEAMETOB, MOCKOJIbKY
¢u3nyeckue 3aKOHBI JIe)KaT B OCHOBE IIPOLECCOB W SBIEHHWM, H3ydaeMbIX XHMHUeEl, Ouosoruei,
acTpoHOMHEH ® (hU3MUECKO Treorpaduell, BHOCUT BKJIAQJ B €CTECTBEHHOHAYYHYIO KapTHHY MHpa,
IpeJocTaBiIsgeT Haubosee siCHble 00pa3libl MPUMEHEHHUs] HayYHOI'0 METO/A MO3HAaHHUA, TO €CTh Crocoda
IIOJIy4€HUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa W3 THaBHBIX 33734 (U3MYECKOro oOpa3oBaHUs B CTPYKType OOLIero oOpa3oBaHMsl COCTOUT B
(GbopMHPOBaHNY €CTECTBEHHOHAYYHOM I'PaMOTHOCTH M MHTEpeca K HayKe y 00y4Jarommuxcsl.

N3yuenune ¢u3zuku Ha 6a30BOM YpOBHE IPEAIOJaracT OBJIAJCHUE CIEAYIOIMMHU KOMIETEHTHOCTSIMH,
XapaKTepU3YIOIIUMU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

® HayyHO OOBSICHSATH SBJICHUS;

® OIICHMBATh M IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEOBAHUS;

® UHTEPIPETUPOBATh JaHHBIE U HCIIOIb30BaTh HAYUYHbIE 10KA3aTEIbCTBA JIJISl TIOJyYEHHS BBIBOJIOB.
Henu u3yuenus ¢GU3MKA Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHus orpezesneHsl B KoHuenmmn
npenojaBaHus yueOHoro mpeamera «@Pusnka» B 00pa3oBaTeNbHBIX OpraHum3auusx Poccuiickoi
®denepanyy, peaqu3yroINX OCHOBHbIE 00111€00pa30oBaTeNbHbIE IPOTrPaMMBbl, YTBEPKIEHHON pelIeHueM
Komnnerun MunncrepcrBa npocsenienuss Poccuiickoit deneparyu (mporokon ot 3 nexadps 2019 r. Ne
[1K4BH).

Hean n3yvyenus pu3nKu:

e TpUOOpeTeHHE MHTEpPECca U CTPEMIIEHHs 00YyJaromMXCcsl K HAyYHOMY M3YUEHHUIO MPUPO/bI, pa3BUTHE
UX UHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE MPEJICTABIECHUM O HAyYHOM METOJEe MO3HaHUS M (POPMUPOBAHHE HCCIIEAOBATEIHCKOTO
OTHOILIEHHUS K OKPYXXAIOLIUM SIBJIICHUSIM;

e (GopMUPOBAHHE HAyYHOTO MHUPOBO33PEHMsI KaK pe3yjbTaTa W3y4YEHHs] OCHOB CTPOCHUS MaTepUH U
(GbyH1TaMEHTaJIbHBIX 3aKOHOB (DU3HKHU;

¢ (QopmupoBaHUE MPEACTABICHUI O POIH (PU3UKHU AJIS Pa3BUTHUS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU
U T€XHOJIOTHI;

® pa3BUTHE TNPEJCTABICHUNH O BO3MOXKHBIX cepax Oyaymieil npodeccuoHaIbHONH IesSTEIbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOJTOTOBKA K JalibHEiIIeMy 00y4eHHIO B ’TOM HaIlpaBJICHUH.

JlocTukeHne HTHX LieJed mporpaMMbl 1o (U3MKE Ha YPOBHE OCHOBHOIO o00IIero oOpa3oBaHMs
o0ecreynBaeTcs pelIeHueM CIeIyoIuX 3aay:

e npuoOpeTeHHe 3HAHUM O JUCKPETHOM CTPOEHHMHM BEIIECTBAa, O MEXaHHYECKHUX, TEIJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

® MpUOOpETEeHHE YMEHUIl OMUCHIBaTh M OOBACHATH (PU3MUECKUE SIBIEHHS C HCIOJIb30BAHUEM
MIOJIyYE€HHBIX 3HAHUM;



® OCBOCHHE METOAOB pEIICHHUS NPOCTEHIIMX PACUYETHBIX 3a7ad C HCIOJIb30BaHUEM (HU3NICCKHUX
MoJIeNIel, TBOPYECKHUX M MMPAKTHKOOPUEHTUPOBAHHBIX 33]1a4;

® pa3BUTHE YMECHHI HaOJIOaTh MPHUPOHBIC SBICHUS U BBIMOIHATE OIBITHI, TAOOPATOPHBIE PA0OTHI U
IKCIIEPUMEHTAIBLHBIC UCCIICIOBAHMSI C MCIIOJIb30BAHUEM U3MEPHUTEIBHBIX TIPUOOPOB;

e ocBoeHHE NPUEMOB paboThl ¢ MH(popMarmerd (U3MIECKOro ColepKaHus, BKIIOUYasi HHPOPMAIIUIO O
COBPEMEHHBIX JIOCTHKCHUSAX (DU3HMKH, aHATIN3 ¥ KPUTHUECKOE OlICHUBAaHHE UH(POPMALINH;

® 3HAKOMCTBO cO cdepamu mpodecCHOHATBLHON AEATEeIBbHOCTH, CBS3aHHBIMU C (DU3UKOW, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JJOCTHKCHUIX (PU3HUECKON HAYKH.

Ha n3ydenne ¢pusuku (6a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO 001Ier0 00pa3oBaHus OTBOAUTCS 238
yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZIeNi0), B 8 ki1acce — 68 yacoB (2 yaca B HeZIel0), B 9 kiacce —
102 gaca (3 gaca B HeZIEII0).

[Ipennaraemeiii B mnporpamme 1o (Qu3MKe IMepeueHb J1a00paTOpHBIX pabOT M OMNBITOB HOCHUT
PEKOMEHATENbHBIA XapakTep, yYUTEb JelaeT BHIOOp MpOBeneHHs JTabopaTOPHBIX paboT U OMBITOB C
y4€TOM HHIUBUIYaTbHBIX OCOOEHHOCTEH OO0y4arommxcs, CIHCKa SKCIEPUMEHTAIbHBIX 33JaHUA,
IpeJuIaraeéMbIX B paMKaxX OCHOBHOTO TOCY/IapCTBEHHOTO SK3aMeHa 10 (pu3uKe.

COJAEP/KAHUE OBYYEHUA
7 KJIIACC

Pa3nea 1. ®usuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa.

®dusuka — Hayka 0 npupone. fIBineHus npupoisl. OU3NUYECKUE SIBICHUS: MEXaHUYECKHE, TEIUIOBBIC,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuuHbl. M3mepenue ¢usndeckux BenuuuH. Puznyeckue npubdopsl. IlorpemHocts
n3MepeHuil. MexxyHapoaHas CUCTEMA €ANHULL.

Kak ¢usuka u papyrue ecTecTBEHHblE HAyKM M3Yy4aloT MpHponry. EcTecTBEeHHOHay4HbI MeTox
[IO3HAHUS: HaONIO/IEHNE, MOCTAaHOBKA HAyYHOTO BOIPOCA, BBIIBM)KEHUE TUIIOTE3, IKCHEPUMEHT I10
IIPOBEpKE TUIOTE3, 00bSICHEHHE Ha0M0gaeMoro sBieHus. Onucanue GU3NYecKuX SBJICHUN ¢ MOMOIIBIO
MOJICIIEN.

Jemoncmpayuu.

1. MexaHuyeckue, TEIIOBbIE, NEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®usnueckue npuOOPHI U MPoLEAYpa NPSIMBIX U3MEPEHHH aHAIOTOBBIM M LU(GPOBBIM IPUOOPOM.
Jlabopamopuvie pabomsl u onsimol.

Onpenesnenue eHbl JeIeHUs IIKalbl U3MEPUTEIbHOT0 Mprodopa.

N3mepenue paccTossHUAMN.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Onpenenenre pa3smMepoB MaJIbIX Tel.

W3mepenue teMrepaTypsl IpH IOMOILH KHIKOCTHOIO TEPMOMETPA U AATYMUKA TEMIIEPATYPHI.
[IpoBenenue wuccienoBaHusi MO TMPOBEPKE TMIOTE3bI: JANbHOCTh IOJIETA IIAPHKA, MYIIEHHOTO
TOPU30HTANIBHO, TEM OO0JIbIIIe, YeM OOJIbIIIe BHICOTA MTyCKa.

Pasznea 2. [lepBoHayaibHbIe CBEJCHUA 0 CTPOCHUHU BellleCTBA.

CrpoeHne BeniecTBa: aTOMbI M MOJIEKYJIbI, UX pa3Mepbl. OMbITHI, JOKAa3bIBAIOIINE JUCKPETHOE CTPOECHUE
BEILIECTBA.

JlBmkeHne uactul BemiectBa. CBA3b CKOPOCTM JBMKEHMS YacTULl C Temieparypoil. bpoyHoBckoe
nBuxkenue, 1uddys3us. BzaumonelicTBre 4acTull BelecTBa: MPUTSHKEHNE U OTTAJIKMBaHHE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHHUE Ta30B, )KUIKOCTEH M TBEPABIX (KPUCTAIIIMUECKUX) TEI.
B3aumocBsi3p Mexay CBOICTBaMHM BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSIX M HMX aTOMHO-
MOJIEKYJISIPHBIM CTpoeHneM. OcOOEHHOCTH arperaTHbIX COCTOSIHUNA BOJIBI.

Hemoncmpayuu.

1. HaGmoneHne 6poyHOBCKOTO IBUXKEHHUS.

2. HaOmonenue nuddysum.

oakrwdE



3. Habmronenue siBieHuit, 00bACHIIOMUXCS MPUTSHKEHUEM WJIM OTTAJIKUBAaHUEM YacCTHI] BEIIECTBA.
Jlabopamopmuvie pabomul u onvimol.

1. Ouenka auameTpa aToMa METOJIOM PSAOB (C UCIIOIb30BaHUEM (GoTorpaduii).

2. OnbITHI 1O HAOIOICHUIO TETUIOBOTO PACIIIUPEHHUS Ta30B.

3. OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO IIPUTSIKEHUSI.

Paznen 3. /IBukenne u B3auMo/ieiicTBe TeJl.

Mexannueckoe nBuxkeHue. PaHomepHoe u HepaBHOMepHOE JBIkeHUEe. CkopocTs. CpelHss CKOPOCTh
MIPU HEPABHOMEPHOM JBUKEHUU. PacuéT myTH u BpeMEeHH JIBUKCHUSI.

SIBnenne wuHepuuu. 3aKOH HHepUMH. B3aumoneicTBHE Ten Kak NPUYMHA W3MEHEHHUS CKOPOCTH
nBukeHust Ten. Macca kak Mepa uHepTHOocTH Tena. IlmotHocTs BemectBa. CBSI3b IUIOTHOCTH C
KOJIMYECTBOM MOJICKYJ B eIMHHIIC 00BEMaA BEIeCTBa.

Cuna xak xapakTepucTuka BzaumojieicTBus Ten. Cuia ynpyroctu u 3akoH ['yka. M3mepenue cuiibl ¢
MIOMOIIIbIO TUHAMOMETpA. SIBIeHUE TArOTeHUs M cuia TsokecTu. Cuila TSDKECTH Ha JIPYTUX IUIaHeTax.
Bec Tena. HeBecomocTh. CiiokeHHE CUJI, HATPABICHHBIX IO OJHOM MpsiMOil. PaBHOACHCTBYIOIIAS CHIL.
Cuna Tpenusi. TpeHue CKOJIbKEHUS U TpeHUE Nokosi. TpeHue B MpUpoJie U TEXHUKE.

Jemoncmpayuu.

HaGroienne MeXaHW4ecKOoro JIBHKSHUS Tea.

N3mepenune ckopocTy MPSIMOJIMHEHHOTO ABHKEHUS.

HaGnronenue siBiieHUs] HHEPLIWH.

Habmroienne n3MeHeHus: CKOpoCcTH MPH B3aUMOIEHCTBUU Tell.

CpaBHeHHE MaccC 10 B3aUMOJCHCTBHUIO TEII.

. CnoxeHue cuil, HapaBJICHHBIX 110 OJJHON MPSIMOH.

ﬂaﬁopamopnbw padomul u onviMol.

1. Onpenenenre CKOPOCTH PaBHOMEPHOTO JBMKEHUS (IIApUKA B KHUAKOCTH, MOJIEIH 3JIEKTPUUYECKOTO
aBTOMOOWJIA U TaK Jiajee).

2. Onpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpycKa WM [IapuKa M0 HAKIOHHOW TIOCKOCTH.

3. OnpeneneHne IIOTHOCTH TBEPIOTO TeENa.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshkeHHs (IedopMannu) Ipy>KUHBI OT MPHIOKEHHON
CHJIBL.

5. OmBITHI, AEMOHCTPUPYIONINE 3aBUCHUMOCTh CUJIBI TPEHHS CKOJBKEHHS OT Beca Tela M Xapakrepa
CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasnen 4. /laBiieHue TBEPABIX TeJl, AKUAKOCTEH M ra3oB.

Hasnenue. CriocoObl YMEHBIIIEHUS M YBEIUYCHUS JaBiieHus. JlaBineHue raza. 3aBUCUMOCTH JIaBJICHUS
raza ot o0béma, Temreparypsl. [lepenaua naBneHuss TBEPABIMU TellaMU, KUAKOCTIMH U ra3zaMu. 3aKOH
[Tackans. [lueBMaTHM4eCKME  MAIIMHBL.  3aBUCUMOCTh  JABIEHUS  JKHJKOCTH OT  TJIYOWHBI.
I'unpocratuueckuii mapagokce. CooOmiaromuecs cocyasl. [ uapaBandeckie MeXaHHU3MBbI.

ATtmocdepa 3emnu 1 atMocdepHoe naBneHue. [I[pudrHbl CylecTBOBaHUS BO31YIIHON 000J0UKH 3EMIIH.
Omnwir Toppuyennu. M3mepenue armochepHOro AaBieHUs. 3aBUCUMOCTh aTMOC(HEpPHOrO JaBIEHUS OT
BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl it u3MepeHus: aTMOChEpHOTO JTABJICHHUS.

JleiicTBHE KUIKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX TeJo. BrlTankuBaromnas (apxumMenoBa) cuia. 3akoH
Apxumena. [InaBanue ten. BozayxormiaBanue.

JHemoncmpayuu.

3aBHUCHMOCTD JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaya naBneHus KUIKOCTHIO U Ta30M.

Coobmarommuecst CoCyIbl.

I'mpopaBnuueckuit mpecc.

[IposiBnenue necTBus aTMOCHEPHOTO JTABICHHUS.

3aBUCHMOCTh BHITAJTKHUBAOIIEH CHIIBI OT 00BhEMA MOTPYKEHHON YaCTH TeJa U TMIIOTHOCTU KHUIKOCTH.
PaBeHCTBO BBITATKMBAIONICH CUJIBI BECY BEITECHEHHOM KUIKOCTH.

VYcnoBue mniaBaHus Te: IUIABAaHME WJIM TMOTPYXEHUE Ted B 3aBUCUMOCTH OT COOTHOUIEHUS
IUTIOTHOCTEH TeJla U )KUIKOCTH.

Jlabopamopuvie pabomuvl u onvimol.

1. UccnenoBanue 3aBUCHMOCTH Beca TeJla B BOJIE OT 00bEMa MOTPYKEHHOHN B )KUIKOCTh YaCTH TEa.

ocoarwnE
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2. OmpeneneHue BHITATKUBAIONICH CHJIBI, IEHCTBYIOIICH Ha TEJIO, TOTPYKEHHOE B KHUIKOCTb.

3. [IpoBepka HE3aBUCHUMOCTH BBITAIKUBAIONICH CHIIBI, ICUCTBYIOIICH Ha TEJIO B JKHIKOCTH, OT MacChl
Tena.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb BBITAJKUBAIOIIEH CHJIbI, JEHCTBYIOLIEH Ha TEJIO B
KHUJKOCTH, OT 00BbEMA MOTPYKEHHOM B KUIKOCTh YACTH TE€NA U OT MIJIOTHOCTU KUAKOCTH.

5. KoHcTpynpoBanue apeomeTpa Wi KOHCTPYHUPOBAHUE JIOJKH U ONPEENIEHUE €€ IPpy3010IbEMHOCTH.
Pa3znen 5. PabGoTa u MOIIHOCTH. DHEpPrus.

Mexanuueckast pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJOK, HakKJIOHHAs IJI0ckocTh. [IpaBmiio paBHOBecHsl pblyara.
[IpumeneHnue mpaBmiia paBHOBECHsl pblyara K OJ0Ky. «3osoToe mpasmiio» mMexanuku. KIIJ[ mpocTeix
MexaHu3MoB. [IpocThie MEXaHU3MBI B OBITY M TEXHHKE.

Mexannueckas sHeprus. Kunermueckas W noTteHuuanbHass sHeprus. lIpeBpaimieHue ogHOro BuAa
MEXaHUYECKON PHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTHUHU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnusie pabomot u onvimel.

1. Onpenenenne pabOTBI CHIIBI TPEHUS TPH PABHOMEPHOM JBMKCHHHM Tella IO TOPH3OHTAIBHOU
MMOBEPXHOCTH.

2. WccnenoBanue yciaoBUi paBHOBECHS phluara.

3. N3mepenue KI1J] HakJIOHHO# TIOCKOCTH.

4. U3y4yeHue 3aK0HA COXPAHEHHS] MEXaHUYECKON YHEPIHH.

8 KJIACC

Pa3nea 6. TenJioBble siBJIeHUS.

OCHOBHBIE MOJOXKEHUS MOJEKYJIIPHO-KMHETUYECKOM TEOpUU CTPOECHHs BeniectBa. Macca m pasmepsbl
aTOMOB M MoJieKyJd. ONBITHI, MOATBEPHKAAIOIINE OCHOBHBIE IOJOKEHUS MOJEKYJIIPHOKMHETUYECKOU
TEOPHUH.

Mopenu TBEPIOTO, KHUIKOTO U Ta3000pa3HOr0 COCTOSHUH BemiecTBa. Kpucramimueckue u aMopQHbIe
tena. OObsCHEHHE CBOMCTB Ta30B, XKHUJIKOCTEH M TBEPABIX TEJI HAa OCHOBE MOJIOKEHUH MOJEKYJSPHO-
KMHETH4YecKoi Teopun. CMauMBaHKE U KallWJUIIpHBIE IBJICHUS. TerioBoe paclIMpeHUe U CKaTHeE.
Temnepatypa. CBA3b TEMIEPATyphl CO CKOPOCTBIO TEIJIOBOIO JBMKECHMSI YaCTHUL]. BHYTpeHHss dHEprusl.
CriocoObl M3MEHEHUs BHYTPEHHEH »SHEpruu: Teruvlonepenada M coBepuieHHe paboTbl. Bumsl
TEIUIONEPEAauH: TEIUIONPOBOAHOCTD, KOHBEKIUS, U3IIyYECHHUE.

KonnuectBo TemnoTsl. YaenbHas TEIIOEMKOCTh BellecTBa. TemgooOMEH M TEIUIOBOE pPaBHOBECHE.
VYpaBHeHue TeruioBoro 6anaHca. [InaBieHue M OoTBep/eBaHUE KPUCTAJUIMYECKUX BEILECTB. Y AebHas
terioTa tuiaBienus. [lapooOpa3zoBanne u koHaeHcauus. Mcmapenune. Kunenue. ViaenbHas temioTa
napooOpazoBaHMsl. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT aTMOC(HEPHOTO AaBICHHUS.

Brnaxnocts Bo3ayXa.

OHeprus TOIUIMBA. Y IeJbHAas TEIJIOTA CTOPAHMUSL.

[Tpunuuns! padots! Temnossix Asurarenei KIIJ[ rermoBoro asurarens. TeniaoBble ABUraTeNy U 3amuTa
OKPYKarOILEeH CpeIbl.

3aKOH COXpaHEHHS U MPEBPALEHUS SHEPTUU B TEIUIOBBIX Mpoleccax.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO ABUKEHUS.

Ha6monenue nuddysum.

Habmtoienue siBieHnit cMauMBaHUsI U KaWJUISIPHBIX SIBJICHUM.

HabmntoneHue TerioBoro pacumpeHust Tel.

W3meHeHue gaBieHus ra3a npu M3MEeHEHUH 00bEMa U HarpeBaHUH WM OXJIAXKICHHUH.

[IpaBuiia n3MepeHus TeMIeparypsl.

Bunael Terionepenayn.

OxJnaxJeHre Ipu COBEPLICHUN PaOOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEUTHUMH CHUJIAMH.

CoNoOR~WNE



10.  CpaBHeHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11.  HaOnroneHue KUIICHHMS.
12. HaGnroneHue mOCTOSHCTBA TEMIIEPATYPHI ITPH TUTABJICHUH.
13. Mojenu TEIUIOBbIX ABUTATENEH.

Jlabopamopnusie pabomot u onvimel.

OmnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKECHUSI.

OnpITHI 110 BRIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOW COJIM WM caxapa.

OmnbITH IO HAOTIOIGHHUIO TEIUIOBOTO PACHIMPEHHS Fa30B, )KUIKOCTEH U TBEPIBIX TEI.

Omnpenenenue AaBieHUs BO3yXa B OajUIOHE MIMIPHIIA.

OnpIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh JaBJICHUS BO3AyXa OT €ro o0béMa M HarpeBaHUs WM
OXJIaXKICHUSI.

6. [IpoBepka TUIOTE3bl JUHEHMHON 3aBUCUMOCTU JJIMHBI CTOJOHMKA >KUIKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TEMIEPaTyphI.

7. Habmoienue W3MEHEHHUsI BHYTPEHHEH SHEpruM Tella B pe3ylbTare TeIulonepenadyd U padoThl
BHELIHUX CUJIL.

8. HccnenoBanue sBlIeHUs TEIIOOOMEHA MPU CMEIIMBAHUN XOJIOJHON U TOpAYEHl BOJIBI.

9. OmpeneneHrne KOJMMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOH TMpH TEImIooOMeHe C HarpeTbiM
METAITUYECKUM LIUITUHAPOM.
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10.  Omnpenenenue yaenbHON TETIOEMKOCTH BEIIECTBA.
11.  HccnenoBanue npolriecca UCIIapEeHUs.

12.  OmnpeneneHre OTHOCUTEIFHON BIAXKHOCTH BO3/yXa.
13.  Onpenenenue yaeabHON TEMIOTHI IUIABICHUS JIbJA.

Pazjen 7. DiekTpuyeckne u MATHUTHBIE SIBJICHUS.

Onektpuszanus Ted. JBa popa sineKTpuueckux 3apsaoB. B3zaumoneicTBue 3apsKEHHBIX Tel. 3aKOH
Kynona (3aBUCHUMOCTb CHJIBI B3aUMOJIEHUCTBUS 3apSDKEHHBIX TE OT BEIMUYUHBI 3apsiioB M PACCTOSHUS
MEX1y TeJlaMu).

Onexktpuueckoe rmnose. Hanpsx€HHocTs  snexkTpuueckoro  mois. [lpuHmun — cynepno3unuu
ANEKTPUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snexTpuueckux 3apsiioB. OJIEMEHTapHbIM d3iekTpuueckuil 3apsn. CrpoeHue aToma.
IIpoBOAHMKY M TNANEKTPUKH. 3AKOH COXPAHEHMSI AJIEKTPUUYECKOTO 3apsia.

DNEeKTpUUECKUN TOK. Y CIIOBUSI CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. VICTOYHMKM MOCTOSTHHOTO TOKA.
JIeWcTBUS  2JEKTPUYECKOTr0 ToKa (TEMIoBOe, XHMHYECKOE, MarHUTHOE). OJEKTPUUYECKHUHl TOK B
KHUJKOCTAX U razax.

Onexkrpuueckas uenb. Cwia ToKa. OnekTpuueckoe HampspkeHue. COnpoTUBIEHHE ITPOBOAHMKA.
VYaenbHOoe compoTuBieHHE BemecTBa. 3akoH Owma juig ywyactka wnenu. [locnenoBarensHoe U
MapaJuIeIbHOE COEIMHEHNE IPOBOTHUKOB.

PaGora u MoOIIHOCTH dJeKTpHUUecKoro Toka. 3akoH JDkoyns—JleHuma. OnexkTpuueckue LENU U
NOTpeOUTENH IEKTPUIECKOM sHeprun B ObITY. KOpoTKoe 3aMbIkaHMe.

[TocTrossHHBIE MarHUTHl. B3anMo1eiicTBHE MOCTOSIHHBIX MarHuTOB. MarHuTHOE mosie. MarauuTHoe mose
3eMJIi U €ro 3Ha4eHHe I *KU3HU Ha 3emie. OnbIT DpcTena. MarHuTHOE MOJE ANEKTPUYECKOTO TOKA.
[IpumeHeHne >3J€KTPOMarHUTOB B TeXHUKE. JlelicTBME MarHUTHOrO MOJIsI Ha MPOBOJHUK C TOKOM.
OneKTpoABUraTeab IOCTOSHHOIO ToOKa. VICIob30BaHME DIIEKTPOJBHraTelied B TEXHUYECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE.

OneiTel @apagnes. SIBneHue snekTpoMarHuTHOM uHAYKUMHU. [IpaBuno Jlenma. Onextporeneparop.
CriocoObl TONMy4YeHUsT AJAEKTPUUYECKON HHEPTUU. DIJIEKTPOCTAHIIMM HAa BO30OHOBIISIEMBIX HMCTOYHHKAX
SHEPTrUH.

Hemoncmpayuu.

OnexTpu3anus Tel.

JIBa posia aJIeKTpUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.

YCTpOUCTBO U IEUCTBUE DIIEKTPOCKOIIA.

DnekTpocTaTuuecKas HHAYKIIHS.

3aKOH COXpaHEHMS IEKTPUUECKUX 3apsII0B.

[IpOBOAHMKY M TUANEKTPUKH.
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7. MonenupoBaHUe CUIIOBBIX JIMHUHN 3JIEKTPUUECKOTO MOJIS.
8. MICTOYHUKH ITOCTOSTHHOTO TOKa.
9. JleHicTBUSI SJIEKTPUUECKOTO TOKA.

10. DJIEKTPUUECKHUI TOK B )KUJIKOCTH.

11.  Ta30BbIit pazps.

12.  V3mepeHue CHIIBI TOKAa aMIIEPMETPOM.

13.  H3mepeHue 37eKTPUUECKOTO HAMPSKEHUS BOJIBTMETPOM.

14. PeocraTt u Mara3un COnpoTHBIIEHUM.

15.  B3aumopelicTBHE MOCTOSTHHBIX MarHuTOB.

16.  MopenupoBaHrue HEBO3MOKHOCTH pa3iesieHUs OII0COB MarHuTa.
17. MopenupoBaHUe MarHUTHBIX TOJICH TTOCTOSIHHBIX MAarHUTOB.

18. OneIT OpcTena.

19.  MarauTHOE ToJie TOKA. DICKTPOMATHHUT.

20.  JleficTBME MarHUTHOTO IOJISI HA TPOBOJAHUK C TOKOM.

21.  DuexTponBUTATENb MOCTOSTHHOTO TOKA.

22.  HccnepoBaHue SIBICHUS 3JIEKTPOMArHUTHON MHAYKLIUU.

23.  OmbiTer Dapanes.

24.  3aBHUCHMMOCTbH HAIPaBJICHUS UHIYKIIMOHHOTO TOKA OT YCIOBHI €r0 BOSHUKHOBEHHS.
25.  DruexTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuuvie pabomot u onvimel.

OnBITHI 10 HAOIOICHHUIO SJICKTPU3AIUH Tl HHIYKIIUEH U PU COTPUKOCHOBEHUH.

HccnenoBanue neiCTBUS JIEKTPUUYECKOTO MOJIS HA TIPOBOJAHUKH U JTUDIIEKTPUKU.

COopxka u mpoBepka pabOThl AMEKTPUIECKON IENH MOCTOSHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbI TOKA.

N3mepenue u perympoBaHue HAIPSHKCHHUS.

HccnenoBanmne 3aBUCUMOCTH CHJIBI TOKA, HIIYILETO Ye€pPe3 Pe3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUS Ha PE3UCTOPE.

7. OnBITHI, NEMOHCTPUPYIOLIUE 3aBUCHMOCTb JJIEKTPHUYECKOTO COMPOTHBICHUS IMPOBOJHHKA OT €ro
JUTMHBI, TUIOIIAIU TIOTIEPEYHOTO CEUCHHS U MaTepHara.

8. IIpoBepka nmpaBuiia CIOKEHUS HAMPSHDKEHUN TIPU TTOCTIEI0BATEIbHOM COETMHEHUH IBYX PE3UCTOPOB.
9. IlpoBepka mpaBuIIa sl CHITBI TOKA TIPY TApAIIETbHOM COSIMHEHUH PE3UCTOPOB.
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10.  Ompenenenue pabOTHI AAEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.

11.  OmnpexneneHue MOIIHOCTH 3JIEKTPUUECKOI0 TOKA, BBIACIAEMOM Ha PE3UCTOPE.

12. HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UYIIETO Yepe3 JIaMIOUKY, OT HANPsDKEHUS Ha HEH.

13.  Omnpenenenne KI1J] HarpeBarens.

14.  HccnenoBaHue MarHUTHOTO B3aUMOAEHUCTBUS MOCTOSTHHBIX MarHUTOB.

15.  M3yuyeHwe MarHMTHOTO TIOJIS TOCTOSTHHBIX MarHUTOB MPH UX OOBEAMHEHUH U Pa3ICIICHUH.

16.  UccnenoBanue AeHCTBUS 2JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OmubITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI B3aUMOJICHCTBHS KaTYIIKH C TOKOM W MarHWTa
OT CHJIBI TOKA U HaIllpaBJIEHUs TOKA B KaTyILKeE.

18.  M3yueHwue AeWCTBUS MarHUTHOTO ITOJISt HA IPOBOTHHUK C TOKOM.

19.  KoHcrpynpoBaHue U U3yYeHUE pabOTHI JIEKTPOABUTATENS.

20.  Uzmepenue KIIJ] anexTpoaBUraTeIbHON YCTAHOBKH.

21.  OnbITH 1O UCCIEIOBAHUIO SIBICHUS AJIEKTPOMArHUTHON MHIYKIMM: MCCIEOBAaHUE U3MEHEHUN

3HAYEHMS U HAMPABIICHUs] HHIYKIIMOHHOIO TOKA.
9 KJIACC

Paznen 8. Mexannyeckue siBJieHUs.

Mexanunueckoe ABuxeHue. MartepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTh MEXaHUUECKOTO
IBH>KeHUA. PaBHOMEpHOE MNpsMOJIMHEHHOE JBMKeHUE. HepaBHOMEpHOE NPSAMOJIMHENHOE JBUYKECHHE.
Cpennsis 1 MTHOBEHHAsi CKOPOCTh TeJla TPU HEPABHOMEPHOM JABUKEHUU.

Yckopenune. PaBHOyckopeHHOE NpsiMoInHeHOe nBmkeHne. CBoOoHOE maenne. OnbiTel ["anmes.



PaBHOMepHOE nBMXKeHHE MO OKpYyKHOCTH. [lepwon m wactora oOpamenus. JIuHeiHas W yriioBas
ckopocTH. LleHTpocTpeMUTENBHOE YCKOPEHHUE.

[Tepssiii 3akon HptoToHna. Bropoii 3akon Herotona. Tperunit 3akon Hetotona. [IpuHiun cynepno3uinmun
CHIL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TPEHMs CKOJIbXKEHUS, CUJIa TPEHUs IMOKOsl, Apyrue
BU/IbI TPEHHUSL.

Cuna TsDKECTH U 3aKOH BCEMHUPHOI'O TATOTEHHUs. YCKOpeHue CBOOOAHOro maaeHus. /[BuxeHue miaHeT
Bokpyr Coinnua. IlepBas kocMuueckasi ckopoctb. HeBecomMocTh U meperpysku.

PaBHoBecue wmarepuanbHOW TOukH. AOCOMIOTHO TBEpAOe Teno. PaBHOBecue TBEpHOTO Tena cC
3aKpEIUIEHHOM OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TshkecTw.

Wmnynec tena. M3meHenne ummynbca. Mmmynbe cunbl. 3aKOH COXpaHEHHs HMMIIylbca. PeakTHBHOE
JBUKEHUE.

Mexanunueckasi pabota W MOIIHOCTb. PaGora cun TskecTd, ynpyroctd, TpeHus. CBSI3b DHEPrUU U
pabotel. IloTeHnumanbHas »Heprus Teia, MOJHATOTO HaJ MOBEpPXHOCThIO 3emiu. [loTeHumanmbHas
9HEeprus cxarod mnpyxuHsl. Kunernueckas sHeprus. Teopema O KHUHETHUYECKOM SHEPruu. 3aKOH
COXpaHEHUs MEXaHUYECKOU SHEPTHUH.

Jemoncmpayuu.

1. HabmioneHne MexaHM4eCKOoro ABMKCHUS Tela OTHOCUTENIBHO Pa3HbIX Te OTCUETa.

2. CpaBHeHHE TyTe M TPACKTOPHUU IBMYKEHHUS OIHOTO M TOTO K€ Telld OTHOCHTEIBHO PAa3HBIX Tell
OTCY€Ta.

3. M3mepeHne CKOpOCTH M YCKOPEHHS MTPSIMOJIMHEHHOTO IBUKCHUS.

4. UccnenoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO JIBHKEHUS.

5. HaGmronenue qBMKEHUS Teja MO OKPY>KHOCTH.

6. HaOmioienue MexaHMYeCKHUX SBJICHUH, MPOUCXOIAMIMX B cucteme orcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBHYKEHHH OTHOCUTENIFHO KaOMHETa (PU3UKH.

7. 3aBUCHMOCTbH YCKOPEHHsI TeJla OT MacChl Tella U ISHCTBYIOIIEH Ha HETO CUJIBL.

8. HalOmroieHne paBeHCTBA CHJI IPH B3aMMOICHCTBUH TEIL.

9. M3MmeHeHue Beca Tefa Mpu YCKOPEHHOM JABM)KECHUU.

10. Ilepenaya nMIrynbca Ipyu B3aUMOJEHCTBHAN TEIL.

11.  IIpeoGpa3oBaHus SHEPTHM IIPU B3AUMOJICHCTBUHU TEII.

12.  CoxpaHeHHe UMIYyJIbCA IPU HEYIPYTOM B3aMMO/ICHCTBHH.

13.  CoxpaHenue uMmnysbca Ipu abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HaOnropeHue peakTUBHOTO IBUKEHUSI.

15.  CoxpaHeHue MEXaHWYECKOH 3HEPTHH MPHU CBOOOIHOM Ha/ICHUH.

16.  CoxpaHeHHe MEXaHWYECKOH SHEPTHH MPU ABIKSHUH TeJla IO/ JeHCTBUEM MPYKHHEI.

Jlabopamopmuvie pabomol u onvimol.

1. KoncrpyupoBaHue TpakTa JJIs pa3roHa W JaJbHEHIEro PaBHOMEPHOTO JBMKCHHS INApHKa WA
TEJIEeKKH.

2. OmpeneneHne cpenHeil CKOPOCTH CKOJBKEHUS OpycKa WM ABIDKEHHS IIapuKa 10 HAKIOHHOM
MJIOCKOCTH.

3. OmpeneneHne yCKOpeHHs Tela MU PaBHOYCKOPEHHOM JIBIKEHHUHU TI0 HAKJIIOHHOH MJIOCKOCTH.

4. UccnenoBaHue 3aBUCMMOCTH MYTH OT BPEMEHU MPU PaBHOYCKOPEHHOM ABM)KEHHU O€3 HayallbHOMN
CKOpPOCTH.

5. [IpoBepka THMOTE3bI: €CIU TPHU PABHOYCKOPEHHOM JBIDKEHHUH 0O€3 HaudalbHOW CKOPOCTH ITYTH
OTHOCSITCS KaK PsiI HEYETHBIX YHCEIT, TO COOTBETCTBYIONTUE MPOMEKYTKH BPEMEHH OJIMHAKOBEI.

6. MccrnenoBaHue 3aBUCIMOCTH CHIIBI TPEHUS CKOJIBLKEHHSI OT CHIIBI HOPMATBbHOTO JTABICHHUS.

7. Onpenenenue kodpdHULMEHTA TPEHUS CKOJIbKEHUSI.

8. Ompenenenue KECTKOCTU MPYKUHBI.

9. Onpenenenne pabOTHI CHIIBI TPEHUS IMPH PABHOMEPHOM JIBIDKEHUHW TeJIa IO TOPU30HTAIBHOM
MIOBEPXHOCTH.

10.  Ompenenenue pabOTHI CHIIBI YIIPYTOCTH MPH MOABEME TPy3a C UCIIOJIB30BAHUEM HETIOBHKHOTO
Y TIOJIBM>KHOTO OJIOKOB.

11. N3ydenne 3aKkoHa COXpaHEHUS SHEPTUH.



Pa3nen 9. Mexann4yeckue Koj1e0aHUS M BOJIHBI.

Konebarenproe aBmkeHue. OCHOBHBIC XapaKTEPUCTHKU KOJEOAHWI: MEpUOJ, YacTOTa, AMILTUTY/A.
MareMaTuueckuii ¥ py>KHHHBIA MassTHUKHU. [IpeBpalienne sHepruu npu KojedaTeIbHOM JTBHKCHUH.
3aryxaromue konebanus. BeiHyxaeHHbIe KojeOanus. Pesonanc. Mexanuueckue BoiHBI. CBOHCTBa
MEXaHW4YeCcKuX BOJIH. [IpomonpHble W ToNepeyHble BOJHBL J[IMHA BOJHBI U CKOPOCTh €€
pacrpocTpaHeHusi. MexaHHu4eCKre BOJIHBI B TBEPAOM TeJIE, CECMUYECKUE BOJIHBI.

3Byk. [')poMKOCTH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHppa3ByK U yIbTpa3ByK.
Jemoncmpayuu.

Habmonenue xoneb6anuii Tes moj 1eHCTBUEM CHIIbI TSXKECTH U CUJIbI YIIPYTOCTH.

Habmonnenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

Habimoienne BBIHYXIEHHBIX KOJICOAHUI 1 pe30HaHCA.

PacnipocTpanenue npooiabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

HaGmtoieHne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHYECKHUI PE30HaHC.

JIaﬁopamoprle padomut u onvimol.

Omnpenenenre 4acToThl U Mepuo/ia KoieOaHuil MaTeMaTH4eCKOro MasiTHUKA.

OmpenenieHne 4aCTOTHI ¥ IEPHO/Ia KOJICOAHHM MPY>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH NiepUoAa KojaeOaHUl MOIBEIICHHOTO K HUTHU TPy3a OT JTMHBI HUTH.
UccnenoBanue 3aBUCUMOCTH Teproa KoJIeOaHUN MPY>KUHHOTO MasITHUKA OT MacChl Tpy3a.
[IpoBepka HE3aBUCUMOCTH MEepUOJIa KoJieOaHH rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl rpy3a.
OMBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh MEpPHOAa KOJeOaHUN MPYKUHHOTO MAasSTHUKA OT MAacCChl
rpy3a U *KECTKOCTHU MPYKUHBI.

7. 3mepenue yckopeHust CBOOOHOTO MaICHHUS.

Pazpgen 10. DinekTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHuTHOE ToJie. DIEKTPOMArHUTHbIE BOJHBL. CBOWMCTBA 3JEKTpOMarHUTHBIX BOJH. [llkama
3JIEKTPOMArHUTHBIX BOJIH. MICII0/Ib30BaHME 3JIEKTPOMArHUTHBIX BOJIH JJI COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CpoiicTBa 3J1€KTPOMarHUTHBIX BOJIH.

2. BomnHOBEIE CBOWCTBA CBETA.

Jlabopamopuvie pabomsl u onsimol.

1. V3ydeHue CBOMCTB AMEKTPOMArHUTHBIX BOJIH C TIOMOIIIbIO MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeToBbIe AIBJIEHUS.

JlyueBass moxenb cBera. Mcrounuku cBeta. [IpsMonnHeilHOe pacnpocTpaHeHHE CBeTa. 3aTMEHUs
Comnna u JIyasl. Otpaxenue cBeta. [1nockoe 3epkasno. 3aKoH OTpa)KeHHUs CBETA.

[Ipenomnenune cBera. 3akoH mpenomieHUs cBerta. llolHOe BHYTpEHHEE OTpa)K€HUE CBETa.
Hcnonbs3oBanue MoJIHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOIAX.

JIunza. Xox mydeii B nuH3ze. OnTHueckas cuctema (oToarnmnapara, MUKPOCKOIIA M Teleckorna. [ a3 kak
ONTHYECKasi CUCTEMA. BIU30PYKOCTh U TaTbHO30PKOCT.

Pasnoxxenue 6enoro ceeta B cekTp. OnbiTel HptoToHa. CrioskeHue CrieKTpalbHBIX I[BETOB. Jucmepcus
CBeTa.

JHemoncmpayuu.

[IpssMonrHENHOE pacIIPOCTPAHEHHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonyuenne n300pakeHH B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue cBera.

OnTHuYecKuil CBETOBOI.

Xon nydeit B cobuparoleit TuH3e.

Xox Jydell B pacCcenBaroLIeH JIMH3E.

[Tonydenne n300pakeHuii ¢ TOMOIIBIO JINH3.

[Tpunnmn neficTBus goroanmnapaTa, MUKpPOCKOINA U TEIECKOTIA.

0.  Mopens rnaza.

11. Paznoxenune 6eoro cBera B CIIEKT).
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12.  Tlomydenue 6eoOro CBETA MPHU CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopmuvie pabomul u onvimol.

1. WccnenoBanue 3aBUCUMOCTH YIJla OTPaXKeHUs CBETOBOTO JTy4ya OT yIJia MaJeHHsl.

2. V3yyeHne XapaKTepUCTUK N300pakeHHsI IpeIMETa B TUIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCUMOCTH YIJia MPEIOMIIEHUS CBETOBOIO Jy4ya OT YIVia MaJCHHUS Ha TpaHUIE
«BO31YX—CTEKJIO».

4. TlomyueHue n300paKeHUH C TOMOIILI0 COOUPAOIICH JIMH3BI.

5. Onpenenenne (HOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JTNH3HI.

6. OnBITHI IO PA3JI0KEHUIO OEJIOTr0 CBETa B CIIEKTP.

7. OnpITHI IO BOCIIPUSATHUIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUU Yepe3 LIBETOBbIC (DUIBTPHI.

Pasznen 12. KBanToBbIe siBJIEHUS.

OmnsiTel Pesepdopna u mianerapHas mozaens atomMa. Mozens aroma bopa. Mcnyckanue u morjiouieHue
ceera aroMoM. KBaHTHI. JIMHEYaThIE CLIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-usznydenus. Ctpoenue aroMHoro sapa. Hykinonnas monens
aTOMHOT0 siipa. M3otonsl. PagnoaktruBHble npeBpaienus. Ilepuon nonypacnasa aTOMHBIX siEp.
SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apAJ0BOIO M MAacCOBOTO 4YMCET. DHEPrus CBSI3U aTOMHBIX
anep. CBsa3b Macchl M 3Hepruu. Peakuuu cunte3a u genenus suep. Mcrounuku sHeprun CosiHua u
3BE3I.

SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4CHUHN Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTphl U3JIy4eHUs U MOTJIOIIEHUS.

CrieKTphl pa3HyuHbIX T'a30B.

CrexTp Bomopo/a.

Habmonenue TpekoB B kamepe BunbcoHa.

Pabora cuérurka HOHH3UPYIOIUX U3TYICHUH.

. Peructpanus uznydeHust npupoAHBIX MUHEPAJIOB U MPOJIYKTOB.

ﬂaﬁopamopnbw paodomul u onviMol.

1. HaGmroneHue CIIOMIHBIX U TUHEHYAThIX CIIEKTPOB U3ITyYEHUSI.

2. WccrnenoBanue TPEKOB: U3MEPEHHUE YHEPTUHU YACTHUIIBI IO TOPMO3HOMY TTyTH (110 (hoTOorpadusim).

3. M3mepenue paguoakTUBHOTO (hOHA.

IToBTOpHTE/ILHO-000011IAKOIIIUI MOLYTb.

[ToBTOpuTENBEHO-0000IIAIONMI  MOJY/Ab NpeAHAa3HAYeH s CUCTeMaTH3allud U 0000LIeHHS
MIPEIMETHOTO COJEP)KAHUSA U ONBITAa JIEATEIbHOCTH, NMPHUOOPETEHHOTO MPH H3YYEHHH BCEro Kypca
¢u3uKkn, a Takke JUIsl MOATOTOBKM K OCHOBHOMY TOCYIApCTBEHHOMY O3K3aMeHy MO (u3MKe Uis
oOyuaroiuxcsi, BHIOPAaBIINX ITOT y4EOHBIN IPEIMET.

IIpn n3ydeHnn JaHHOTO MOXYJI PEATU3YIOTCS U CUCTEMATU3UPYIOTCA BUIBI AESTEIBHOCTH, HA OCHOBE
KOTOPBIX O0ECHeunBaeTCsl JTOCTH)KEHUE MPEIMETHBIX U METAINlPEIMETHBIX IUIAHUPYEMBIX pPEe3yJIbTaTOB
o0y4yeHus, QOpMHpYeTCsl eCTECTBEHHOHAy4yHas TI'PaMOTHOCTb: OCBOCHHE Hay4yHBIX METOOB
WCCIIEIOBaHMS SIBICHUN TPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBICHATH (pU3HUECKUE SBIICHMUS,
IIPUMEHSIS TOTY4YECHHBIE 3HAHUS, PEIIaTh 3a/1a4M, B TOM YHMCJIE KAYECTBEHHbBIE M DKCIIEPUMEHTAIIBHBIE.
[IpyHIMNIHATBHO AEATENBHOCTHBIA XapakTep JAHHOIO pasjelia peanu3yercss 3a CY€T TOro, 4YTO
o0yyaromuecst BHIIOIHSIIOT 3aJJaHusl, B KOTOPBIX UM IIpeIaraercs:

Ha OCHOBE TIOJYyYEHHBIX 3HAHWM pacro3HaBaTb M HAYYHO OOBSICHATH (DU3MUYECKUE SIBICHUSA B
OKpY>Karolllell PUPOJIE U TIOBCETHEBHOM KU3HH;

WCIOJIb30BaTh HAay4YHbIE METOJbl MCCIENOBaHUS (U3NYECKUX SIBJICHUI, B TOM 4HCIE IS IPOBEPKHU
TUIOTE3 U NOJyYEHHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh Hay4yHble OCHOBBI HanOoJiee Ba)KHBIX JOCTH)KEHHUH COBPEMEHHBIX TEXHOJIOTHH, HampuMep,
IIPAKTUYECKOr0 MCIOJIb30BaHUS Pa3IMYHbIX MCTOYHMKOB YHEPIMM HAa OCHOBE 3aKOHA NPEBpAIEHU U
COXPAaHEHHUS BCEX U3BECTHBIX BUJIOB YHEPIHH.

ocoarwhE



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

W3yuenne ¢u3MKU Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HANpPaBIEHO Ha JIOCTHXKCHHE
JUYHOCTHBIX, METAPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

B pe3ynbrate n3ydeHus: GU3MKM Ha yPOBHE OCHOBHOTO 00IIero obpa3zoBanus y oOyuaromerocs Oyayt
c(hOpMHUPOBAHBI CIIEAYIOIINE TUIYHOCTHBIC PE3YJIbTATHI B YACTH:

e 1) IATPUOTHUYECKOTO BOCTIMTAHUSA:

® TIPOSIBIICHHE UHTEPECa K UCTOPUHU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (PM3NYIECKON HAYKH;

® IICHHOCTHOE OTHOIICHUE K JOCTHKCHHSIM POCCUNCKHUX YUEHBIX-(PU3UKOB;

e 2) rpa:kIaHCKOr0 M JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

® TOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYKICHHH OOIIECTBEHHO 3HAYUMBIX M ITHYECKHX MPOOIIEM,
CBSI3aHHBIX C TPAKTHYECKUM MMPUMEHEHHEM JOCTHKCHUHN (PU3UKH;

® 0CO3HaHUE BAXHOCTH MOPATbHO-3TUYECKHUX MPUHITUIIOB B ACATEIHHOCTH YYEHOTO;

e 3)3CTeTHYECKOr0 BOCIIUTAHMSI:

® BOCIPHUATUE ICTETUYCCKUX KAYECTB (PU3NUCCKOW HAYKHU: €€ TapMOHUYHOTO TIOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHHYHOCTH;

¢ 4) HEeHHOCTH HAYYHOI'0 NO3HAHHUA:

® O0CO3HaHUE IIEHHOCTH (U3MYECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTa TO3HAHHS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTHM, Ba)KHEHIIIEH COCTABISIONIEH KYIbTYpHI,

® Ppa3BUTHE HAYYHOU JIF0O003HATEIILHOCTH, HHTEPECa K UCCIICOBATEIHLCKOM IeATEIIbHOCTH;

¢ 5) popmMupoBaHusi KyJbTYPbI 310POBbsl 1 IMOIHOHAILHOTO 0JIATOMOTYYHST

® OCO3HaHWE IICHHOCTH Oe30macHOro oOpa3a XWU3HKM B COBPEMEHHOM TEXHOJOTHMYECKOM MHUPE,
BOKHOCTH IMPaBUJI 0€3011aCHOTO MOBEICHUS Ha TPAHCIIOPTE, HA IOPOrax, ¢ JEKTPUUECKUM U TEIIJIOBBIM
000pyIOBaHUEM B JIOMAITHUX YCIIOBHSIX;

¢ chopMUPOBAHHOCTh HaBbIKa pedIieKCUH, PU3HAHNE CBOETO MpaBa Ha OMIMOKY U TaKOro K€ MpaBa y
JPYroro 4eoBeKa;

e 6) TPYA0OBOr0 BOCIIUTAHUSI:

® AKTUBHOC Yy4YacTHE B PCIICHWU TMPAKTHYCCKHX 3aaad (B paMKaX CEMbH, 00pa30BaTeIbHOU
OpraHM3aIfK, TopoJia, Kpas) TEXHOJOTUYECKOW M COIMAIBHON HAIpaBICHHOCTH, TPEOYIOIUX B TOM
gucie U GU3NIECKUX 3HAHU;

® UHTEpEC K NPAKTHUECKOMY U3YICHHIO TIPOPECCHIA, CBSI3aHHBIX C (DU3HMKOIA;

e 7) 3K0JIOTHYE€CKOT0 BOCIIUTAHUS

e OpHUCHTAIMs Ha NMPUMEHEHWE (PU3UYECKUX 3HAHWK I pElICHHs 3a7ad B 00JacTH OKpyKarolien
Cpelibl, TUTAHUPOBAHUSI TOCTYIKOB U OLIEHKH WX BO3MOYKHBIX TMOCEICTBUMN ISl OKPY)KAIOIIEH CPeibl;

® 0OCO3HaHUE TI00ATHHOTO XapaKTepa KOJOTHICCKUX MTPOOJIEM U MyTeH MX PelIeHUS;

e 8) ajanTanuu K U3MEHSIOMIMMCS YCJIOBUSM CONMAIBLHOI M MPUPOTHOM CPeabI:

e TIOTPEOHOCTH BO B3aUMOJICHCTBUU TIPU BBITOJIHEHUH HWCCICIOBAHUH M TPOEKTOB (PU3NICCKOU
HaIPaBIIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSIM JIPYTHX;

® TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Uepe3 MPaKTHUUECKYIO NeATEeIbHOCTS;

e TIOTPeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHWI, B TOM uucie (OPMYIHUPOBATh HJEH, MOHSTHS,
TUMOTE3bI O (PU3HUECKUX OOBEKTAX U SIBICHUSX;

e oco3HaHue AePUIUTOB COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;

® TUIAHUPOBAHME CBOETO PA3BHUTHUS B MPUOOPETEHUH HOBBIX (PU3MUECKHUX 3HAHUM;

® CTpEeMJICHHE aHAIM3UPOBATh U BBISIBISITH B3aUMOCBSI3U MPHUPOJBI, OOIIECTBA M SKOHOMHUKU, B TOM
YHCIIe C UCTIONh30BaHHEeM (PU3UUECKIX 3HAHU;

® OIICHKA CBOMX JCHCTBHHA C YYETOM BIIMSHHS Ha OKPYKAIOIIYIO CPEAy, BO3MOXKHBIX TJI00ATBHBIX
MOCTIEICTBUH.

METAINIPEIJMETHBIE PE3YJIbTATHI



B pesynpTaTe ocBOoeHHMS TporpaMmbl M0 (U3MKE HAa YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Yy
oOyuatomerocss  Oyayr  chopMupoBaHBl ~ MeTampeAMeTHbIe  Pe3yJbTaThl,  BKJIIOYAOIINE
MO3HABATEIbHBIC YHUBEPCAIbHBIC y4eOHBIC JCHCTBHS, KOMMYHHKATHBHBIC YHUBEPCAIbHBIC y4eOHBIC
JCWCTBUS, pETYISTHBHBIC YHUBEPCAIbHbIC YUeOHBIC ICHCTBHSL.

Ilo3HaBaTebHBIE YHUBEPCAJIbHLIC y‘leﬁHbIe JeHCTBUSA

ba3oBble Jlornyeckue 1eMcTBUSA:

® BBISIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHbIEC MPU3HAKH OOBEKTOB (SIBJICHHUIA);

e YCTaHABJIMBATh CYIIECTBEHHBII MPU3HAK KiIacCU(UKALIUK, OCHOBAHUS JJIsi 0000IICHHsS U CPaBHEHMS,
® BBISIBJIATH 3aKOHOMEPHOCTHU U NMPOTHUBOPEUHS B paCCMaTpUBAEMbIX (paKTaX, JaHHBIX U HAOIIO/ICHUSX,
OTHOCSIIIUXCS K (PU3UYECKUM SIBJICHUSIM;

® BBISIBJIATH MPUYUHHO-CIICJACTBCHHBIC CBSI3W TPH W3YYCHHH (DU3MYECKHX SIBICHUA M MPOIIECCOB,
JieaTh BBIBOABI C HCIIOJI30BAHUEM JACAYKTUBHBIX M HWHIYKTUBHBIX YMO3aKJIIOUYEHUU, BBIJIBUTATh
TUIOTE3bI O B3aUMOCBS3IX (PU3HMUECKUX BEIUYUH;

® CaMOCTOSITEIILHO BBIOMpATh CIIOCOO pemieHUs] yaeOHOW (M3HUYECKOM 3a1aun (CpaBHEHUE HECKOJIBKUX
BapHaHTOB pEIICHUs, BBIOOpP HaWOOJee TIMOAXOAIMIEr0 C YYETOM CaMOCTOSTEIBHO BBIJICICHHBIX
KPUTEPHEB).

Ba3oBble uccienoBarebckue 1eiCTBUS:

® UCII0JIb30BaTh BOMPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT ITO3HAHMUS;

® TPOBOAUTH IO CAMOCTOSITENIbHO COCTABICHHOMY IUIaHY ONBIT, HECIOXHBIA (QU3NYecKuil
9KCIIEPUMEHT, HEOOJIbILIOE UCCIIEI0BaHNE (PUZUUECKOTO SIBICHHUS;

® OIICHHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIIHIO, MOJTYYCHHYIO B XOJI€ HCCIIEI0BaHUS
WJIU DKCIIEPUMEHTA;

® caMoCTOSTENbHO (opMynupoBaTh O0O0OOIIEHHST M BBIBOABI IO PpE3yJbTaTaM IPOBEAEHHOTO
HaOJIOACHNS, OTIBITA, NCCIICOBAHMS,

® TIPOTHO3UPOBATH BO3MOXKHOE JalibHEHIee pa3BUTHE (PU3MUYECKUX MPOIIECCOB, a TAKXKE BBIABUTATh
MIPEIOJIOKEHHS 00 X PA3BUTHUU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

® TPUMEHATH PA3IUYHBIE METObI, HHCTPYMEHTHI U 3aIllPOCHI MPHU MOUCKE U 0TOOpe MHPOPMAIHH WITH
JAHHBIX C YU4ETOM MPEeATIOKEHHON yueOHOH (u3nuecKoi 3a1auu;

® AHAJIM3MPOBATH, CHCTEMATU3UPOBATh U UHTEPIPETHPOBATH WH(OPMAIIMIO PA3TUYHBIX BHIOB U (POpM
MPEACTABICHUS;

® CaMOCTOSITENTFHO BHIOMpATh ONTHUMANBHYIO (pOpMY MpecTaBlieHuss HHPOPMAIMN U HILTIOCTPUPOBATH
peraemMsbie 3aa41 HECIOKHBIMU CXEMaMU, JUarpaMMaMu, MTHOU IpaguKoi U MX KOMOMHAIUSIMHU.
KoMMmyHnKaTHBHBIC yHUBEpPCaJIbHbIE YUeOHbIC 1eliCTBUA:

® B XOJIe O0CYXJIeHUsI Y4eOHOT0 MaTepHalia, pe3yJbTaToB JJa0OPaTOPHBIX padOT U MPOEKTOB 3a7aBaTh
BOIIPOCHI TIO CYIIECTBY 00CYX/IaeMOW TEMBbI M BBICKA3bIBaTh HJICH, HAllCJIEHHBIC HA PEIICHUE 3aa4l U
nojep>kaHue O6IaroKenaTeIbHOCTH OOIIEeHUS;

® COTOCTaBJIATH CBOU CYXKICHUS C CYXIEHUSAMH JPYIMX Y4YaCTHHUKOB JHaiora, OOHapyXHBaTh
pa3IM4Me U CXOJICTBO MO3UIIMIA;

® BBIPAXKATH CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

e TyOJUYHO TIPEACTABNISATH PE3yAbTaThl BBITOJIHEHHOTO (PU3MYECKOTO OIbITa (IKCIEPUMEHTA,
HCCIe0BaHMs, IPOEKTA);

® [IOHUMATh M HCIOJH30BATh MPEUMYIIECTBA KOMAaH/IHONW M WHIWBHIYAIBHOW PabOTHI MPHU peUIeHUU
KOHKPETHOU (Ppr3ndecKoi mpoOIemsI;

® [IpUHUMATH 1I€JIM COBMECTHOW JI€ATE€NIbHOCTH, OPraHU30BBIBATH JACUCTBUS MO €€ JOCTHXKECHHIO:
pacmpenenaTb poyid, o0CYXIaTh MPOIECCHI W PE3YJbTaThl COBMECTHOW paboThl, 0000maTh MHEHHS
HECKOJBKUX JTIOJCH;

® BBINOJHIATH CBOK YacTh PabOTHI, JOCTUTAsl KAYECTBEHHOT'O Pe3yNbTaTa MO0 CBOEMY HampaBlIeHUIO U
KOOPJAMHHPYS CBOU JACUCTBUS C APYTHUMH YJIEHAMUA KOMAH]IbI;



® OIIGHHMBAaTh KayecTBO CBOEr0 BKJIaJa B OOMMH NOPOAYKT TO KPUTEPUSM, CAMOCTOATEIHHO
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble yHHBepPCcAJIbHbIE YUeOHbIE eiiCTBUS

Camoopranuszaums:

® BBISBJIATH NPOOJIEMBI B KU3HEHHBIX U y4EOHBIX CUTYAIUIX, TPEOYIOIUX s pemeHus pusndeckux
3HAHUI;

® OPHUEHTHPOBATbCA B pPA3IUYHBIX IOAXOAAX HPUHATHS peIIeHUu (MHAMBHUIYyalIbHOE, INPHHATHE
pelleHysl B IpyIiie, IPUHATHE pellieHu rpynmnoil);

® CaMOCTOSITEIBHO COCTaBJIATH AITOPUTM pelieHus (PU3MYecKOd 3alaydl WM IJIaHa MCCIEJOBAaHUS C
y4€TOM HUMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBATH IpeJiaracMble
BapUaHThl PELICHUH;

e JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHATbHbI HHTEJIEKT:

e J1aBaTh aJICKBATHYIO OLEHKY CUTYAI[MH U Ipeylarath miaH e€ U3MEHEHUs;

® OOBACHATH NPUYMHBI JOCTUXKEHUS (HEJIOCTHKEHHS) PE3YNbTAaTOB JEATEIIHOCTH, AaBaTh OLICHKY
pUOOPETEHHOMY OTIBITY;

® BHOCHUTb KOPPEKTHUBBI B I€ITEILHOCTh (B TOM YHCIIE B X0/ BBINOJIHEHHS (PU3MUECKOTO UCCIIEOBAHUS
WIN MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, U3MEHUBLIMXCS CUTYallUH, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKILIUX TPYAHOCTEH;

® OILICHMBATh COOTBETCTBHUE PE3YyJIbTATA LIETU U YCIOBUAM;

e CTaBUTh ce0s Ha MECTO JAPYroro 4ejioBeKa B XOJ€ CHopa WIM JAUCKYCCHHM Ha HAy4yHYI TeMy,
IIOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTrOro;

® MpHU3HABaTh CBOE MPaBO Ha OMHMOKY NpW pelieHHH (U3MUYECKUX 3a/ad WM B YTBEP)KICHHSIX Ha
HAyYHBIE TEMBI U TAKOE )K€ MPaBO APYTOTO.

HNPEIMETHBIE PE3YJIbTATbBI

K konny oOyueHus B 7 Kjacce IpeIMETHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTPa)KaTh
c(OPMHUPOBAHHOCTh Y O0YHAIOIUXCS YMEHUI:

® JCMOJb30BaTh MOHATUSA: (U3NYECKUE U XUMUYECKHUE SBJICHUS, HAOIIOAEHHUE, IKCIEPUMEHT, MOJIEINb,
TUNOTEe3a, €JUHUIBI (PU3MYECKUX BEJIUYMH, aToOM, MOJIEKyJla, arperarHble COCTOSHUSI BEIIeCTBa
(TBE€pmoe, KUAKOe, Ta3000pa3HOE), MEXaHHMYECKOe JIBUXKEHHE (paBHOMEpPHOE, HEepaBHOMEpPHOE,
MPsIMOJIMHEIHOE), TPaeKTOpHs, paBHOJAEWCTBYyIOIIas cwia, nedopmanus (ymnpyras, IlacTU4YecKas),
HEBECOMOCTB, COOOIIAIOLINECS COCYIBI;

e paznuyarh gBieHUs (Iupdy3us, TEmI0Boe ABM)KEHHE YACTHUI[ BEIIECTBA, pAaBHOMEPHOE JIBUYKEHUE,
HEPABHOMEPHOE JIBUKEHUE, NHEPLIMS, B3AUMOACHUCTBUE TeEJl, pABHOBECHE TBEPBIX TEJl C 3aKPEIUIEHHON
OCbI0O BpallleHUs, Mepenadya JaBlIeHUS TBEPABIMH TeJlaMHU, XUAKOCTAMU M Tra3aMu, aTMoc(epHoe
JlaBlieHHe, IJaBaHUE TeJ, MPEBpallleHUs] MEXaHMYECKOW SHEpruM) MO OMHCAHUIO HX XapaKTEepPHbIX
CBOMCTB U Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHUE;

® pacro3HaBaTh MPOSBICHUE M3YUYEHHBIX (U3NYECKUX SIBICHHI B OKpPY)KAIOIIEM MHpE, B TOM YHCIIE
¢u3nyeckue ABJICHUS B IPUPOJIE: PUMEPHI ABMKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B KUBOW U HEKUBOU
MpHUpOJIE, ACUCTBUE CUIIBI TPEHUS B MPUPOJIE U TEXHUKE, BIUSHUE aTMOC(HEPHOro JaBJICHUS Ha >KUBOM
OpraHu3M, IUIaBaHUE PbIO, ppIYard B Teje YelOBeKa, MPHU 3TOM MEepPEBOIUTH MPAKTUYECKYIO 33Jauy B
yueOHY10, BBIACIATH CYIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NUYECKUX SBJICHUM;

® ONUCHIBATh M3YYEHHBIE CBOWCTBA Tel U (U3MUECKUE SBJICHHUS, HCIIONB3YsS (PU3MUECKUE BETUYHHBI
(mMacca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMS, ITyTh, CKOPOCTh, CPESTHSS CKOPOCTh, CHJIA YIIPYTOCTH, CHJIa
TSKECTH, BEC Teja, Cujla TPeHus, JaBieHue (TBEPAOro Temna, KUIKOCTH, ra3a), BhITAJIKUBAIOLIAS CUIIA,
MeXaHu4eckass paboTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIbI, KOO(Q(HUIMEHT MOJE3HOTO JEHCTBUS
MEXaHU3MOB, KHHETHYECKass W TMOTEHIMallbHas DSHEPTus), MpH ONHCAHWU TMPABUIBHO TPAKTOBATh
¢u3n4YecKui CMBICIT UCMOJNb3YyeMbIX BEJIMYMH, MX OOO3HAYEHUS M E€IUHMIBI (PU3MUYECKUX BEIUYHH,



HaXOoJUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETUYUHY C IPYTUMH BEITMYUHAMU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYNH;

® XapaKTepHu30BaTh CBOWCTBA TeJl, (PU3UUECKHE SIBICHUS U MPOLIECCHI, UCIONIb3Ys MpaBUiia CIOKEHUS
cun (BIOJb OAHOW TIpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesna, NMPaBUIIO PABHOBECHUS
pbryara (070Ka), «30J10TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPAaHEHHUS MEXaHMYECKOW SHEPTHH, IIPH 3TOM
JaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA U 3alHCHIBATh €r0 MATEMAaTUYECKOE BHIPAYKEHUE;

® O00BACHATH (PU3UUYECKHE SBICHUS, TPOLECCHI U CBOIMCTBA TEJ, B TOM YHUCIIC U B KOHTEKCTE CHUTyallul
[IPAKTUKOOPUEHTUPOBAHHOI'O  XapaKTepa: BbIABIATh IPUUMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
00BbsCHEHHE U3 1—2 JIOTMYECKHUX IIaroB ¢ OMopoi Ha 1—2 M3ydeHHBIX CBOMCTBA (PM3MYECKUX SIBICHHM,
(U3NIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

e pemarh pacyéTHble 3a7aud B 1—2 AelcTBUS, MCIONB3yd 3aKOHBI U (QOPMYJbI, CBA3BIBAIOIINE
¢u3nuecKkue BEIMYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3a/ladyd 3aluChiBaTh KpPaTKOE YCIOBHE,
MOJICTABIATh (U3NYCCKUE BEIUYUHBI B (HOPMYJIBI M TMPOBOJUTH PACUYETHI, HAXOJIUTH CIPABOYHBIC
JaHHbIE, HEOOXOIUMBIEC AJISl pEHIeHUs 3ajad, OLEHUBATh PEAIMCTUYHOCTH IMOJYYEHHOU (u3nueckoit
BEJINYUHBI;

® pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTh MPU NOMOIIHM (PU3NIECKUX METO/I0B, B OMMCAHUN
WCCIIEIOBAHMS BBIJCIATH MPOBEPSIEMOE MPEANON0KEeHNEe (TUIOTE3Y), pa3indaTh U UHTEPIPETUPOBATH
IIOJIyYE€HHBIH pe3yJIbTaT, HAXOAUTh OLIUOKHU B XOJI€ OIbITA, EJIaTh BHIBOJIBI I10 €70 PE3y/IbTaTaM;

® TPOBOAUTH OIBITHl MO HAOMIOACHUIO (U3UUECKUX SIBICHUNH WM (PU3NYECKHMX CBOWCTB Tell:
dbopMynupoBaTh MPOBEpPSEMbIE MPEANONOXKEHUs, CcoOUpaTh YCTAHOBKY U3  IPEATIOKEHHOTO
000pyI0BaHUs, 3aMKUCHIBATH X0/ ONBITa U (POPMYIUPOBATH BHIBOJIBI,

® BBINOJHATH MPSMbIE U3MEPEHHUS PACCTOSHUS, BPEMEHH, MacChl Tejla, 00bEMa, CHIIBI M TeMIIepaTyphl C
WCIOJIb30BAaHUEM aHAJOTOBBIX M IH(PPOBBIX MPUOOPOB, 3aMKUCHIBATh MOKa3aHUs MPHUOOPOB ¢ y4ETOM
3aJJaHHO} a0COIOTHOM MOTPENTHOCTH U3MEPEHUH;

® TPOBOAUTH HCCIEAOBAaHHWE 3aBUCUMOCTH OJHOM (U3MYECKON BEIMYMHBI OT JApPYyroil c¢
HCII0JIb30BAHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTHU ITyTH PAaBHOMEPHO JIBUXKYIIETOCS Tejla OT BpEMEHU
JBUKCHUSI Tela, CHJIbI TPEHUS CKOJIbKEHHUS OT Beca Tesa, KauecTBa oOpabOTKU MOBEPXHOCTEH Tel U
HE3aBHCUMOCTH CWJIBI TPEHHs OT IUIOLIAAM COIPUKOCHOBEHHUS TE€J, CHJIbl YINPYroCTU OT YAJUHEHUS
MIPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00BhEMa MOTPYKEHHON YACTH TEJa U OT IIOTHOCTH KHUJIKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTH TeJla, OT IIYOMHBI, Ha KOTOPYIO HOTPYKEHO TEN0, YCIOBHM IJIaBaHUs
TeJ, YCIOBUIM paBHOBECHS pbluara U OJIOKOB), yUacTBOBaTh B IJIAHUPOBAHUHU Y4eOHOTO HCCIIEIOBAHUSA,
coOupaTh YCTAaHOBKY U BBINOJHATH WM3MEPEHHUs, CIeAys MpeAIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNnbTaThl TMOTYYEHHOW 3aBUCUMOCTH (PH3UYECKHX BEIWYMH B BHJIE MPEAJIOKEHHBIX TaOIHIl U
rpaduKoB, JieN1aTh BBIBOJBI [0 PE3yJIbTaTaM HCCIEIOBAHNUS;

® TPOBOJUTH KOCBEHHbIE HM3MEPEHUs (U3NYECKUX BEIUYHH (TUIOTHOCTh BEIECTBA JKUIKOCTH U
TBEPJOTO TeNa, CHJIa TPEHUS CKOJIbKEHHUSI, 1aBICHUE BO3AYyXa, BRITAIKUBAIOIIAS CHIIA, IEMCTBYIOIIAs HA
MOTPYXEHHOE B JKUIKOCTb TEJI0, KO3(PPUIMEHT MOJIE3HOr0 NEHCTBUS MPOCTHIX MEXAHU3MOB), CIENys
MPEITI0KEHHOM MHCTPYKIIUU: TPU BBIMOJIHEHUH U3MEPEHUN COOMPATh IKCIEPUMEHTANIBHYIO YCTAaHOBKY
Y BBIYUCIISTH 3HAYECHUE UCKOMOM BETMYMHBL;

e coOIIOAaTh MpaBUiIa TEXHUKU 0€30MacHOCTH MpH paboTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM;

® YyKa3plBaTh TNPUHLUIBI JEUCTBUA TNPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINECS COCYIbl, OapoMeTp, pblyar, IOABMKHBIH U HEMOABMKHBIA OJIOK,
HAaKJIOHHAS [JIOCKOCTh;

® XapaKTepH30BaTh MPUHIUIBI JEHCTBHS M3y4YEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOit
Ha WX ONHUCAaHMS (B TOM 4YHUCJE: MOJALIMIIHUKH, YCTPOHMCTBO BOJONPOBOJA, THIPABIMYECKUN Mpecc,
MaHOMETp, BBICOTOMED, MOPUIHEBOM HACOC, apeOMETp), UCIOJIb3Yys 3HAHUS O CBOMCTBaX (hHU3HUECKUX
SABJICHUI U HEOOXOJUMbIe (PHU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® TPUBOJUTH MpUMEpPHl (HAXOAUTH HMHQOPMAIMIO O MpPUMEpax) MNPAKTHUYECKOIO HCIOJIb30BAHUS
(¢u3NyecKuX 3HAHUN B TOBCEAHEBHOW JXU3HU JUIsl oOecrieueHus: 0e30MacHOCTH NpHU OOpalleHHH C
npubopaMM W TEXHHUYECKUMH YCTPOWCTBAMM, COXPAaHEHMsS 3JI0pOBbsI M  COONIONEHUS HOPM
HKOJIOTMUYECKOTO TIOBEJIEHUS B OKPY’KaloIlel cpene;



® OCYILECTBJIATH OTOOpP HMCTOYHHKOB HH(poOpManuu B VIHTepHETE B COOTBETCTBUU C 3aJaHHBIM
MTOMCKOBBIM 3allpOCOM, Ha OCHOBE MUMEIOUINXCS 3HAHUN U MYTEM CpaBHEHUS Pa3UYHBIX MCTOYHUKOB
BBIICJIATH HH(POPMALIUIO, KOTOPAs SIBJISIETCS IPOTUBOPEUNBOM MIIM MOKET OBITh HEIOCTOBEPHOM;

® JCMOJb30BaTh MPHU BBHINOJIHEHUN YYEOHBIX 33JJaHUN HAYYHO-TIOMYJISPHYIO JINTEPATYPY PU3NYECKOTO
COJlep’KaHusi, CIOpaBOYHBbIE  MaTepuaibl, pecypchl cetu HMuTepHer, BiaaeTh MNpUEMaMHU
KOHCIIEKTHPOBAHUS TEKCTA, IpeoOpa3oBaHus HHPOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

® C03/1aBaTh COOCTBEHHbIE KpaTKHE MUChMEHHBIE M YCTHBIE COOOIICHHS] HA OCHOBE 2—3 HCTOYHHMKOB
uHpopmanun (U3NYECKOTO COJAEPXKaHUA, B TOM YHUCIEe MyOJIMYHO JenaTh KpaTKue COOOUICHHS O
pe3ysibTaTax MPOEKTOB WIM yYEOHBIX HUCCIEIOBAaHUM, NP 3TOM I'PaMOTHO HMCIOJIb30BATh M3YyYEHHBIN
MOHATUMHBIN anmnapar Kypca QU3UKH, COPOBOXKAATH BBICTYIUICHHUE MTPEe3EHTALIUEIH;

® [pHU BBHINOJIHEHUH YYEOHBIX NMPOEKTOB M HUCCIEIOBAaHMN pacHpeAeisTh OOS3aHHOCTU B TpyIIe B
COOTBETCTBUM C IIOCTaBJICHHBIMU 3a/ladaMM, CJIECAWTH 3a BBINOJIHEHHWEM IlJJaHa JEUCTBUM, aJeKBAaTHO
OLICHUBAaTh COOCTBEHHBIH BKJIAJ B JCSITEIbHOCTb TPYIIbI, BbICTPAaUBATh KOMMYHHKATHBHOE
B3alMO/JICIICTBHUE, YUUTHIBAsi MHEHUE OKPYKAIOIIHX.

K koumy oOyuenus B 8 kiacce mpeaMmeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTPa)KaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

® JCMOJB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE [BHM)KEHHE aTOMOB M MOJIEKYIL,
arperaTtHple COCTOSHUSI BEIIECTBA, KPHUCTAUIMYECKWE U aMOop(HbIE Tena, HACBIEHHBIA U
HEHACBILICHHBIN Iap, BIAKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHsSI SHEPrusi, TEIJIOBOM JBUTrATElb,
AJIIEMEHTAPHBIN AJIEKTPUUYECKUI 3apsil, FIMEKTPUUECKOE M0JI€, TPOBOIHUKU U AUDIEKTPUKH, TOCTOSTHHBIN
ANEKTPUYECKUH TOK, MArHUTHOE T10JIE;

® pa3nuyaTh SBIEHUS (TEIUIOBOE DACIIUPEHHE M CKaTHhe, Tellonepenaya, TelIoBOe paBHOBECHE,
CMauMBaHUEe, KaNWUISPHbIE SBJICHUSA, WCIApEHHE, KOHJACHCAIUs, IUIABICHUE, KPUCTAILIN3AIMS
(oTBepaeBaHue), KUTMIEHUE, TeIUIONEpeaaya (TeIIONPOBOIHOCTh, KOHBEKIIUS, U3ITYYCHUE), DICKTPU3ALIUs
TeJ, B3aUMOJICHCTBUE 3apsioB, JCWUCTBUA  JJIEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHHE,
B3alMO/ICIICTBME MarHUTOB, JE€HCTBUE MAarHUTHOIO MOJS Ha NMPOBOJHUK C TOKOM, AJIEKTPOMAarHuWTHas
MHJYKIIHS) TIO OTMCAHUIO0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, JEMOHCTPUPYIOIINX JaHHOE
¢buznveckoe SBICHHE;

® pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3NYECKHUX SBICHUHA B OKPY)KAIOLIEM MHUpE, B TOM YHCIE
¢u3nueckue sBIEHUS B NMPUPOJE: NOBEPXHOCTHOE HATSXKEHUE U KANWJUIAPHBIEC SIBICHUS B MPUPOJIE,
KpUCTaUIbl B mpupoje, uznydenue ComnHIa, 3amep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa3oBaHME
pOcChl, TyMaHa, UHesl, CHETa, 3JIEKTPUUECKHE SIBJIIEHUS B aTMOC(epe, JIEKTPUUECTBO JKUBBIX OPraHU3MOB,
MarHuTHoe mose 3eMiH, Apeid MOoI0CcCOB, pojb MArHUTHOTO MOJIS JAJIS JKU3HU Ha 3emJie, MOJSpHOe
CUSIHUE, IIPU ATOM MEPEBOANTH MPAKTHUUECKYIO 337ady B yUEOHYIO, BBIIEISTh CYIIECTBEHHbIE CBOWCTBA
(npu3HaKM) PU3NUECKUX SIBICHUIA;

® ONUCHIBAaTh M3YYEHHBbIE CBOMCTBA TeN U (U3UYECKUE SIBICHUS, UCHOJb3Yys (PU3MUECKUE BETUUMHBI
(TemmepaTrypa, BHYTPEHHSISI HSHEpPrusi, KOJMWYECTBO TEIJIOThI, YJeNbHas TEMJIOEMKOCTh BEIECTBa,
ylelbHas TeIUloTa IUIaBJICHMS, yJeNbHas TEeIUIoTa MapooOpa3oBaHMs, yAedbHas TEIUIOTa CrOpaHus
TOIUIHMBA, KO3()(PUIIMEHT MMOJIE3HOTO IEHCTBUS TEIUIOBOM MaIIMHbBI, OTHOCUTEJIbHAS BIAKHOCTh BO3/1yXa,
EKTPUYECKUH 3apsill, CHJIAa TOKA, IIEKTPUUYECKOE HAIIPSDKEHNE, COITPOTUBIIEHUE TPOBOJHUKA, YACIBHOE
CONPOTHBIIEHUE BEILECTBA, padOTa M MOIIHOCTb 3IEKTPUYECKOTO0 TOKAa), MPHU OMHCAHUU IPABUIBHO
TPaKTOBaTh (DU3MYECKHH CMBICT HCHOJb3YEMBIX BEJIWYHMH, O0O3HAUEHHs U E€AMHUIBl (U3NYECKUX
BEJIMYMH, HAaXOAUTh (OPMYJbl, CBS3bIBAIOLIME JIAaHHYIO (U3UYECKYI0 BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, CTPOUTH IpaUKU U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUYMH;

® XapaKTepu3oBaTh CBOMCTBAa Tel, (U3MYECKHE SBJICHHUS M MPOLECChl, HCIOJIb3YSd OCHOBHBIE
MIOJIOXKEHUS MOJIEKYJIIPHO-KUHETHUECKON TEOpUU CTPOECHMSI BEUIECTBA, MPUHIIMII CYNEPIO3UINH MOoJIeH
(Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH OMa i ydacTKa LenH, 3aKoH J[xoymsa—
JleH1a, 3aKOH COXpaHEHUs SHEPTUH, TIPU 3TOM JIaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U 3alHChIBATh
€ro MaTeMAaTUYECKOE BBIPAKEHUE;

e OO0BACHATH (PU3NYECKUE MTPOLECCH U CBOMCTBA TeJI, B TOM YHCJIE U B KOHTEKCTE CUTYallui MPAKTHKO-
OPHEHTHPOBAHHOTO XapaKTepa: BBISBISATH IPUIMHHO-CIICICTBEHHBIC CBS3U, CTPOUTH 00bsICHEHHE U3 1—2



JIOTUYECKHX IIIaroB C OMOPOM Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3UUYCCKUX SBIICHUM, (PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

e pemarh pacy€THbE 3aJaud B 2—-3 JAEWCTBUS, MCIONB3yd 3aKOHBI U (OPMYJbl, CBA3BIBAIOIINE
(u3nyuecKkre BEIMYMHBI: HA OCHOBE aHAJM3a YCIOBUS 3ajaud 3allMChIBaTh KPAaTKOE YCIOBUE, BBISIBISTH
HE/IOCTAaTOK JAHHBIX JUI PEUICHUs 3a7ayd, BbIOMpAaTh 3aKOHBI M (POpMyIbl, HEOOXOomuMble s €€
pelleHrs, TPOBOAUTH pPAcU€Thl M CpPAaBHUBATH IIOJIyYEHHOE 3HAueHHE (U3MYECKON BEIMYMHBI C
U3BECTHBIMU JIaHHBIMU;

® pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOYKHO PELIUTh MPHU MOMOIIU (PU3NYECKUX METO/0B, HCIONb3YS
OIHMCAaHUE UCCIIEIOBaHUS, BBIICISTH MPOBEPSIeMOe MPEANONIOKEHHE, OLIEHUBATh IPABUILHOCTD MOPSAKa
IIPOBEJICHUS UCCIIEOBAHNS, J€JIaTh BBIBOIBL;

® IPOBOJAUTH OMbBITHI MO HAOMIOACHUIO (PUIUUYECKUX SIBICHUN WM (U3NYECKUX CBOWCTB Tell
(KanwuUIsipHbIE SIBJICHMS, 3aBUCHMOCTH JIaBJICHHS BO3JlyXa OT €ro o0bEéMa, TemrepaTypbl, CKOPOCTH
Ipoluecca OCTBIBaHUS M HarpeBaHUs IPU U3JIYyYEHUM OT I[BETa H3JIydarouled (moriyomaromei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHs] BOJBI OT TeMIEpaTyphl KUAKOCTU U IUIOUIaAU €€ MOBEPXHOCTH,
IEKTpU3alMs Tl W B3aUMOJICHCTBUE JJIEKTPUUYECKUX 3apsOB, B3aUMOJECHCTBUE IOCTOSHHBIX
MarHMTOB, BU3yaJU3allis MArHUTHBIX IOJEH MOCTOSHHBIX MarHUTOB, JIEWCTBUS MAarHUTHOTO MOJIS Ha
IIPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHuTa, CBOMCTBA 3JEKTPOABUIATENS IMOCTOSHHOIO TOKA):
dbopMynupoBaTh MPOBEPSIEMbIE MNPEANONIOKEHUS, COOMpaTh YCTAaHOBKY U3  MPEAJIOKEHHOTO
000pyI0BaHUs, OIMCHIBATH X0 ONBITA U (POPMYITHPOBATH BHIBOKI;

® BBINOJHATH MPSIMbIE M3MEPEHUsI TeMIIepaTypbl, OTHOCUTEIHHON BIIAXKHOCTU BO3AYyXa, CHJIBI TOKa,
HaMpPSKEHUS C UCMOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATUMKOB (PU3NYECKUX BEIUYMH, CPAaBHUBATH
PE3yNIbTaThl U3MEPEHUH ¢ YIETOM 3a/IaHHOH a0COIFOTHOM MOTPENTHOCTH;

® TPOBOAUTH HCCIEAOBAaHHWE 3aBUCUMOCTH OJHOM (U3MYECKON BEIMYMHBI OT JApPyroil c¢
UCIOJIb30BaHUEM TMPSAMBIX H3MEPEHHUH (3aBUCHUMOCTH CONPOTHUBJICHHS MPOBOJHUKA OT €ro JJIMHBI,
IUIOUIAI TONEPEYHOI0 CEUEHUS M YAEIbHOIO CONPOTUBIIEHMS BELIECTBA MPOBOJHUKA, CHJIBI TOKA,
UIYIIero 4yepe3 MPOBOAHMK, OT HANpsOKEHUS HA MPOBOJHUKE, MCCIEIOBAHUE IOCIIENOBATEILHOTO U
MapajyieIbHOTO COCTUHEHUH TPOBOJHHUKOB): IUIAHHUPOBATH HCCIEAOBAaHHUE, COOMpATh YCTAHOBKY W
BBITIONHATh HM3MEPEHHUS, CIIeAys IMPEeAIoKEHHOMY IUIaHy, (DUKCHPOBATh pPE3YNbTaThl IOJTYYCHHON
3aBUCHMOCTH B BHI€ TaOJIUIl U TpaQUKOB, 1€1aTh BHIBOJIBI 110 pe3yjIbTaTaM HUCCIIEI0OBaHUS;

® MPOBOAMTH KOCBEHHbIE H3MEpeHHs (PHU3NUECKUX BeNUYMH (yIenbHass TEMmI0EMKOCTh BEIIEeCTBa,
COIIPOTHBIIEHUE MPOBOJHUKA, pab0Ta U MOIIHOCTh 3JIEKTPUYECKOTO TOKA): MJIAHUPOBATH M3MEPEHMS,
coOupaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CJEIysl MPEAJOKEHHONM HMHCTPYKIMHM, W BBIUUCISTH
3HAUEHUE BEJINYUHBL;

e Co0I0/1aTh MTpaBUJIa TEXHUKHU 0€30IaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 000PYAOBAHUEM;

® XapaKTepHu30BaTh NMPUHIMIBI AEHCTBUS U3yYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPOMCTB C OMOPOH
Ha UX OINHUCaHUA (B TOM YMCJE: CHCTeMa OTOIUIEHHs JOMOB, TUTPOMETp, NapoBasi TypOuHa, aMIepMeTp,
BOJIbTMETP, CYETUMK DJIEKTPUUECKOH 3HEPrHM, AIJIEKTPOOCBETUTENbHbIE NPUOOPHI, HarpeBaTeIbHbIC
JIEKTPONPUOOPH! (IPUMEpPHI), IIEKTPUUECKUE NPEAOXPAHUTENIH, IEKTPOMArHUT, 3JIEKTPOJBUTATEINb
MIOCTOSIHHOTO TOKAa), HCIOJb3ysl 3HAaHUSA O CBOMCTBAX (U3MUECKUX SBICHUM M HEOOXOAMMBbIE
¢u3nyeckre 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA M H3MEpUTEIbHBIE NPUOOPHI MO CXEMaM H
CXEMaTUYHBIM DPHUCYHKaM (KUJIKOCTHBIH TEPMOMETp, TEPMOC, IMCUXPOMETP, TUTPOMETP, ABUTATENb
BHYTPEHHEIO CrOpaHusi, JJIEKTPOCKOI, PpEOCTaT), COCTABIATh CXEMbI DJIEKTPUYECKUX Iemnend ¢
MOCJIEZIOBATENbHBIM U MapajUIeIbHBIM COEAMHEHHEM 3JIEMEHTOB, pa3jinyas YCIOBHbIE O00O3HaueHUs
JJIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

® NPUBOJUTH MpUMEPHl (HAXOAUTh HMHQOPMAIMIO O MpPUMEpax) MIPAKTHUYECKOIO HCIOJIb30BAHUS
(¢u3NuecKUX 3HAHUN B TOBCEAHEBHOW JXU3HU JUIsl oOecrieueHus: 0e30MacHOCTH NpHU OOpalleHHH C
npubopaMM W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHsS 310pOBbS M COOJIOACHUS HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKpPY’KaloIlEel Cpene;

® OCYHIECTBJIATH MOMCK UH(pOpMaIK (pru3nyeckoro cojepxanus B IHTepHeTe, Ha OCHOBE UMEIOLINXCS
3HaHUH ¥ MyTEM CpaBHEHHUS JIOMOJHUTEIbHBIX HCTOUHUKOB BBIJENATH MHPOPMALIUIO, KOTOPask SBISAETCS
MIPOTUBOPEYUBOI UITM MOXKET OBITH HEJJOCTOBEPHOM;



® 1CII0JIb30BaTh IIPU BBINOJHEHUH YYEOHBIX 3aJlaHUM HAy4HO-TIONYJISIPHYIO JIUTEpaTypy (pu3nueckoro
COZIEpKAaHUs, CIPaBOYHBIE  MaTepuanbl, pecypchl cetd VHTepHeT, BiaaeTs NpuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3zoBaHus HHPOPMALIMU U3 OJAHOM 3HAKOBOM CUCTEMBI B APYTYIO;

® co37aBaTh COOCTBEHHbIE IMCbMEHHBIE M KpPAaTKUE YCTHbIE COOOLIEHMs, 0000Ias MHPOPMaLUIO U3
HECKOJIbKUX UCTOYHHMKOB (PU3UYECKOTO COJEPKAHUSA, B TOM YUCIIE TyOJINYHO IPEACTABIATh PE3YIbTaThl
IIPOEKTHON WJIM HCCIEN0BATENIbCKON JEATEIbHOCTH, IPU 3TOM I'PaMOTHO MCIIOJIb30BaThb HU3Y4YEHHBIN
MOHATUIHBIN anmnapaT Kypca (PU3HMKH, COIIPOBOKAAThH BBICTYIUICHUE NPE3EHTALINEH;

® MpU BBHINOJIHEHUH YYEOHBIX NPOEKTOB M HCCICAOBAHUHN (DPU3MUYECKHX IPOLIECCOB DPACHPEICTATh
0053aHHOCTH B T'PYIIE B COOTBETCTBUU C IOCTABJICHHBIMH 3aJja4aMH, CICAUTH 32 BBINOJHECHUEM IIJIaHA
NEUCTBUI U KOPPEKTUPOBATh €ro, aJIeKBaTHO OLEHUBATh COOCTBEHHBIN BKJIAJ B JI€ATEIbHOCTh IPYIIIbI,
BBICTPaNBaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBHE, MPOSIBIISAS TOTOBHOCTh pa3pemiaTh KOH(QIUKTHIL.

K kxoHumy oOyueHuss B 9 kJiacce IpeMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTbh
c(pOpPMHUPOBAHHOCTH y O0YHAIOIIUXCSA YMEHUH:

® CIIOJIb30BaTh IOHATHUA: CUCTEMa OTCY€Ta, MaTepHalbHas TOYKA, TPAEKTOPUS, OTHOCUTEIBHOCTh
MEXaHUYECKOro JBHXEHHA, Aedopmanus (ympyras, IUIacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIIbHOE
YCKOpEHUE, HEBECOMOCTb U IEPErpy3KH, LEHTP TSHKECTH, aOCOJIIOTHO TBEPJOE TENO, LEHTP TSHKECTU
TBEPJIOrO Tella, paBHOBECHE, MEXaHUYECKHEe KojeOaHHsl M BOJHBI, 3BYK, MH(pa3ByK U YJIbTPa3ByK,
AJIEKTPOMArHUTHBIE BOJHBI, IIKaJa JIEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh M JaJbHO30PKOCTH,
CIEKTpPhl HCIYCKAaHUs M TMOIJOUIeHus, anbgpa, OeTa- W TraMMa-u3JIyuyeHHs, H30TOIbl, sAepHas
SHEPreTHKA;

® pa3nuyaTh sIBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE ABHKEHHUE, PABHOYCKOPEHHOE
IpSIMOJIMHEIHOE JBHM)KEHHE, CBOOOJHOE MAaJeHHE Tel, PaBHOMEPHOE JBHUI)KEHHE IO OKPYKHOCTH,
B3aUMOJICHICTBHE TeJ, pEAKTHUBHOE JABIJKEHHE, KojeOaTeIbHOE [BI)KEHUE (3aTyXarmolmue H
BBIHY)KJICHHbIE KOJI€OaHHUs), PE30HAHC, BOJHOBOE JBMXKEHHE, OTPa)XCHHE 3BYKa, MNPSMOJIMHENHHOE
pacrpocTpaHeHHe, OTPAXKCHHE U IPEIIOMICHHE CBETa, II0JHOE BHYTPEHHEE OTpPaKEHUE CBETa,
pasnoxeHue Oeyoro cBeTa B CHEKTP M CIOXKEHUE CIEKTPaJbHBIX I[BETOB, JUCIEpPCHs CBeTa,
€CTECTBEHHAs PaJMOAaKTUBHOCTb, BOSHUKHOBEHHE JTMHEMUATOro CIEKTpa U3Iy4EHHs) 110 ONHUCAHUIO UX
XapaKTEPHBIX CBOICTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3NYECKOE SIBIICHUE;

® Dpaco3HaBaTh MPOSIBICHUE M3YYEHHBIX (PU3UUYECKHUX SIBJICHUH B OKpYXKAloLleM MUpE (B TOM 4HCIIE
¢u3nueckue SBICHHUS B MPHUPOJAE: NPUIMBBI U OTIUBBI, ABM)KEHHE IulaHeT COJIHEYHOW CHCTEMBI,
pPEaKTUBHOE JIBUKEHUE JKUBBIX OpPraHU3MOB, BOCHPHUATHE 3BYKOB JXKMBOTHBIMH, 3E€MIIETPSICEHHE,
ceificMMuYecKue BOJIHBI, IIyHaMH, 5XO, IIBETa Te€J, ONTHYECKHUE SIBJICHUS B MPUPOJE, OMOJIOTrHYecKoe
JelcTBUE  BUAMMOIO,  yIbTPa(UOIETOBOTO M  PEHTTEHOBCKOTO  M3JIY4YEHHUH, €CTEeCTBEHHBIN
paaMoOaKTUBHBIN (DOH, KOCMHUYECKHE JY4YH, PaJUOaKTUBHOE U3Iy4EHHE MPHUPOJHBIX MHUHEPAJIOB,
JeicTBUE PaMOaKTUBHBIX M3JyYeHUH Ha OPraHU3M 4YeJOBEKa), MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO
3a/1a4y B y4eOHYIO, BbIJIETIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SIBICHUI;

® ONUCHIBATh M3YYEHHBbIE CBOMCTBA Tel U (U3UUECKUE SIBICHUS, UCHOJb3Yys (PU3NUYECKHE BETMUYUHBI
(cpenHsis 1 MTHOBEHHAasi CKOPOCTh Teja NpU HEPaBHOMEPHOM JABMXKEHHM, YCKOpEHHE, NepeMelleHHe,
IyTh, YIJOBas CKOPOCTb, CHJIA TPEHHUs, CUIA YIOPYTOCTH, CHUJA TSDKECTH, YCKOPEHHE CBOOOIHOIrO
Na/IeHUs], BEC TeNa, UMITYJIbC TeJla, UMITYJIbC CHJIbI, MEXaHHYecKasi paboTa U MOIIHOCTb, OTEHIMAIbHAS
SHEpPrusl Tejla, MOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAbHAs SHEPrUsl CHKATOM MpPYKUHBI,
KUHETHYECKasi SHEPTHsl, MOJTHAs MEXaHHUEeCKasi SHEPT s, IepUO/] U YacToTa KojeOaHWM, JIMHA BOJHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEOMIIEHUSI CpPeJibl), IPU ONMHCAHUU
NPaBUIBHO TPAKTOBaTh (DU3MUYECKUM CMBICI HCIOJNb3YEMbIX BEIWYMH, OOO3HAYEHHS M EAMHUIIBI
(bu3MYECKUX BEIUYMH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JTAHHYIO (DM3MUYECKYIO BETUYHUHY C JPYTHUMHU
BEJIMYMHAMH, CTPOUTH Ipa)UKU U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYMH;

® XapaKTepHu30BaTh CBOMCTBA Tell, (PU3NUECKHE SBJICHHS U MPOLECCHI, UCIOIb3YsI 3aKOH COXPAHEHUS
9HEPruM, 3aKOH BCEMUPHOTO TATOTEHUS, NMPUHLUI CYNEPIO3ULUU CHJI, NPUHIUI OTHOCHUTEIBHOCTH
lanunest, 3akonsl HptoTOHA, 3aKOH COXpaHEHUS! UMITYJIbCA, 3aKOHBI OTPAXKEHUS U MPEJIOMIICHUS CBETA,
3aKOHBI COXpAaHEHMs 3apsA0BOIO M MAacCOBOIO YHCEN IPHU SACPHBIX pEakLusiX, IPU 3TOM JaBaTh
CIIOBECHYIO (JOPMYJIUPOBKY 3aKOHA U 3aMIUCBIBATH €0 MAaTEMaTUYECKOE BBIPAKEHUE;



® OO0BACHATH (PU3NYECKUE MTPOLIECCH U CBOMCTBA TeJI, B TOM YUCJIE U B KOHTEKCTE CUTYallui MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa: BhISIBIATH IPUUYUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH 00bSICHEHHE U3 2—3
JIOTHYECKUX I1aroB ¢ OMOPOM Ha 2—3 M3yYEHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, PU3UUECKUX 3aKOHOB
WM 3aKOHOMEPHOCTEI;

e pewiaTh pacuéTHbIC 3a7aud (OMMPAIOLIMECS HAa CUCTEMY U3 2—3 ypaBHEHHUI), UCIOJB3YS 3aKOHBI U
¢dbopmyIbl, CBs3bIBaONINE (PU3UUECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a YCIOBHS 33/1a4M 3alHCHIBAThH
KpaTKO€ YCIIOBUE, BBIABIATH HEJAOCTAIOIIME MM U30BITOYHBIE TaHHBIE, BEIOUPATh 3aKOHBI U (HOPMYIIBI,
HEOOXOAMMBIC MJISi PEUICHHs, NPOBOJAUTH pPACYETHI M OICHUBATH PEATUCTUYHOCTH MOJIYYEHHOTO
3HaueHUs GU3NYECKOM BETUUHUHBI;

® pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPU MOMOUIH (PU3NYECKUX METOJOB, HCIIONb3YS
OIMCAaHUE UCCIIEI0OBaHUS, BBIIEIATH IPOBEPSIEMOE IIPEAIIONIOKEHNE, OLIEHUBATh PABUIBHOCTD MOPSIIKA
MIPOBEJICHUS UCCIIEIOBAHMUS, JeJIaTh BBIBO/IbI, MHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOCHUN U OIBITOB;

® IPOBOAMTH OTBITHI MO0 HAOIIOICHUIO (PU3UUECKUX SBICHUHN WK (PU3UYECKUX CBOMCTB TeJN (M3ydeHUE
BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpAaHEHHS OHHEPIUH, 3aBHCUMOCTh TIepHOJa KoJeOaHHH
MPYKUHHOTO MasiTHUKa OT MaccChl Ipy3a M KECTKOCTU HPYKUHBI U HE3aBUCUMOCTb OT aMIUIMTY]IbI
MaJIbIX KoJeOaHMid, MPSMOJIMHEHHOE paclpOCTpaHEHHE CBETAa, Pa3JIoKEHHE OeJoro cBeTa B CIEKTD,
U3Y4YCHHE CBOMCTB U300pa)KeHHs B IUIOCKOM 3€pKajie M CBOWCTB H300pa)KeHUs mpeaMeTa B
coOuparomiei JuH3e, HaOMIOICHNE CIUIOIIHBIX M JIMHEHYAThIX CIIEKTPOB U3IYYEHHS): CAMOCTOSTEIHHO
coOuparh yCTaHOBKY M3 H30BITOYHOrO Habopa 000pYIOBaHMS, ONUCHIBATH XOJI OIBITA U €ro
pe3yabTaThl, GOPMYIHPOBATH BHIBOIBI;

® TPOBOAUTH MPU HEOOXOAMMOCTH CEPHUI0 NPSIMBIX H3MEPEHHH, Ompenenss cpeaHee 3HaueHUe
u3MepsieMoil Benn4YrHbI ((POKYCHOE pacCTOsIHHE COOMparoleil JIMH3bI), 000CHOBBIBATh BHIOOp crocoda
u3MepeHus (U3MEepUTENbHOIo Ipudopa);

® TPOBOJUTH HCCIEOBAHHE 3aBUCUMOCTEH (U3MUECKUX BEJIMYUH C HCIOJIB30BAaHUEM MPSMBIX
U3MepeHuil (3aBUCUMOCTh IYyTH OT BPEMEHHM MpPH PaBHOYCKOPEHHOM [BIKEHHH 0€3 HayalbHON
CKOPOCTH, IepHoja KojeOaHWH MaTeMAaTUYECKOT0 MasTHHKA OT JUIMHBI HMTH, 3aBUCHMOCTH YIJja
OTpaXEHHUS CBeTa OT YyIrjia MajeHuss M yria MOpeJoMJIeHHS OT YyIyia MNaJeHHs): IUIaHHUPOBATh
WCCIICIOBAaHNE, CAMOCTOSTENIbHO COOMpPaTh YCTAaHOBKY, (PUKCHpPOBATh pE3yibTaThl MOJYYCHHOM
3aBUCUMOCTH (DU3MYECKHX BETUYMH B BUAE TAaONUIl M TpaHKOB, JIeNaTh BBIBOJBI IO pe3yJbTaTaM
HCCIIEIOBaHMUS;

® IPOBOAMUTH KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIMYHMH (CPEeHSs CKOPOCTh U YCKOPEHHE Teja Mpu
PaBHOYCKOPEHHOM JBUKEHHMH, YCKOPEHHUE CBOOOJHOTO MaJEHUs, KECTKOCTh MPYKUHBI, KO3PPUIMEHT
TPEHUS CKOJbXXEHMs, MeXaHuuyeckas paboTa M MOIIHOCTb, YacTOTa M Nepuoj] KojeOaHuH
MaTEeMaTHYeCKOro U MPYKUHHOTO MasiTHUKOB, ONITUYECKasi CUJla COOMpAroLIel JITMH3bI, paJlOaKTUBHbBIN
(oH): MIIaHUPOBATh U3MEPEHUS, COOMPATh IKCIEPUMEHTAIILHYIO YCTAHOBKY U BBINIOJHATH W3MEpPEHUS,
cliefysl MPeI0KEHHOW MHCTPYKIMH, BBIYUCIIATh 3HAUEHHE BEIIMUYMHBI M aHAJIU3UPOBATh MOJIY4YEHHBIE
pEe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU;

e coOI0AaTh MpaBUiIa TEXHUKU 0€30MacHOCTH MpH paboTe ¢ 1abopaTOpHBIM 000pYIOBAHUEM;

® pa3iIMyaTb OCHOBHBIE TPHU3HAKM HW3YYEHHBIX (U3MYECKUX MoOJEeJei: MaTepuaibHas TOUKa,
abCOIIOTHO TBEP/OE TEJI0, TOUEUHBIM UCTOUHUK CBETA, Jy4, TOHKAs JIMH3A, IUIaHETapHasi MOJIENb aToMa,
HYKJIOHHAs1 MOJIeJIb aTOMHOT'O $51/1pa;

® XapaKTepHu30BaTh NMPUHIMUIBI AEHUCTBHUS MU3yYEHHBIX TPUOOPOB M TEXHUUYECKUX YCTPOUCTB C OMOPOM
Ha UX ONHMCaHMs (B TOM 4YMCIE: CIUIAOMETD, JaTYMKU MOJOXKEHHs, PaCCTOSIHUSI U YCKOPEHUs, paKeTa,
9XO0JIOT, OYKH, MEpPHUCKOI, (oToammapar, ONTHUYECKUE CBETOBOJBI, CIIEKTPOCKOIN, JO3UMETpP, KaMmepa
Bunbscona), ucnonb3ys 3HaHHS O CBOMCTBax (DM3MUECKUX SBICHUW W HEOOXOAMMbIE (PU3NYECKUE
3aKOHOMEPHOCTH;

® JCMOJb30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH HW3YYEHHBIX TEXHHUYECKHX YCTPOWCTB,
M3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB MPU PEIIEHNN YUYEOHO-TTPAKTHUYECKHX 3a/a4,
OINITUYECKUE CXEMBI JIJIsl IOCTPOEHUS M300pakeHUH B MJIOCKOM 3epKajle U coOMparolei JInH3e;

® TPUBOJUTH MpUMEPHl (HAXOAUTh HMHQPOPMAIMIO O MpPUMEpax) MIPAKTHUYECKOIO HCIOJIb30BAHUS
(¢u3NyecKux 3HAHUN B TOBCEAHEBHOW JXKU3HU JUIsl oOecrieueHus: 0e30MacHOCTH NpHU OOpalleHHH C



npubopaMM U TEXHUYECKUMM YCTPOWCTBAMH, COXPAHEHHMsS 310pOBbS M COOJIOACHUS HOPM
9KOJIOTMYECKOTO TIOBEIEHUS B OKPYKAIOLLEN CPELE;

® OCYHIECTBJIATH IMOMCK HH(pOpMauuu (U3NYECKOro cojepxkaHus B VIHTepHeTe, caMOCTOSTEIbHO
¢dbopMynMpys IOHUCKOBBIM 3alpoC, HAXOAWUTh IIYTH OIpPEIEeNEeHUs JOCTOBEPHOCTU IOTY4YEHHOU
I/IH(bOpMaI_[I/II/I Ha OCHOBC UMCIOIIIUXCA 3HAHUM U JOIIOJTHUTCIBbHBIX HCTOYHUKOB,

® 1CII0JIb30BaTh IIPU BBIOJHEHUH YYEOHBIX 3aJlaHMM HAy4HO-TIONYJISIPHYIO JIUTEpaTypy pusnueckoro
COIEp)KaHus, CIOPaBOYHBIE MaTepuainbl, pecypcsl cetu  MHTepHer, Biaxers NpUEMAMHU
KOHCIIEKTUPOBAHUS TEKCTa, Ipeodpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

® co03/aBaTh COOCTBEHHbIEC IMCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE MH(DOPMAIIUU U3 HECKOJIBKUX
UCTOYHHUKOB (DU3MYECKOTO COAEp)KaHUs, MyOJIMYHO MPEICTABIATh pE3yJIbTaThl IMPOEKTHOW WM
HCCIIEA0BATEIIBCKON IE€ATEIIbHOCTH, IIPU 3TOM TI'PAMOTHO HCIOJIB30BaTh HW3Y4YCHHBIM ITOHATUHMHBIN
anmapar HM3y4aeMmoro pasjena (U3UKM M CONPOBOXKIATh BBICTYIJICHHE Ipe3eHTauued ¢ ydéToM
0COOEHHOCTEH ayAUTOPUU CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHMUE

7 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/e/ioB U TeM K I (uudposbie)
n/n NporpamMmbl Bcero 0;[ TPOJBHbIC pgucnmecxne oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesi
Paznen 1. ®usnka u €€ posib B NO3HAHUHU OKPYKAKOIIEr0 MUpa
1.1 dusrka - HayKa 0 IPUPOIE 2 bubmnorexa LIOK
: YyKa O IpUpOA https://m.eds00.ru/7f416194
bubnnoreka IIOK
12 DH3HICCKHE BETHTHHEI 2 1 https://m.edsoo.ru/7f416194
. bubmuorexa [IOK
1.3 EcrecTBeHHOHay4HBIH METO MO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Wtoro no pazneny 6
Paspea 2. IlepBoHayasibHbIe CBEeACHNS 0 CTPOCHUH BelleCTBA
2.1 CrpocHue BelecTBa 1 bubmorexa LIOK
: p m https://m.eds00.ru/7f416194
29 JIBr>KeHre U B3aUMOJICCTBUE YaCTHUII 5 1 bubmuotexa [JOK
' BeIleCTBa https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 https://m.edso00.ru/7f416194
Wroro mo pazneny 5
Paznen 3. /IBu:kenne u B3auMo/ieiicTBue Tej
bu6nuoreka [IOK
31 Mexarmeckoe ABmxeHue 3 https://m.edso00.ru/7f416194
but6mmoreka [IOK
3.2 Mrepuus, macca, n10THOCTS 4 1 https://m.edsoo0.ru/7f416194
bu6nuoreka [IOK
3.3 Cuna. Bupt cnn 14 1 2 https://m.edsoo.ru/7f416194
Hroro mo pazueny 21

Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B

4.1 Jasnenue. Ilepenaya naBiaeHus: TBEPABIMU 3

Bbubnuoteka LIOK



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

TCJIaMU, XXUJKOCTAMU U radaMu

https://m.edsoo0.ru/7f416194

4.2 JlaBIIeHHE )KUIKOCTH bubmorexa LIOK

' ! https:/m.eds00.ru/7f416194
43 AmvochepHoe nasieHme Eﬁﬁ?ﬁiiﬂﬁ/mmm
4.4 JlelicTBuE ®UJKOCTH U Ta3a HA MOTPYKEHHOE B bubmuorexa [JOK

HHUX TCJIO
Uroro no pazneny
Pa3nea 5. PaGora m MOIIHOCTDH. JHeprus

https://m.edso0.ru/7f416194

5.1 Pabora 1 MOIIHOCTH bubnnoreka IIOK

: m https://m.eds00.ru/7f416194
5.2 T[TpocThie MEXaHU3MBI Bubimoreka [IOK

' https://m.edsoo.ru/7f416194
5.3 MexaHnueckast SHepTrHs bubmuorexa [IOK

Uroro no pazneny
PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
8 KUIACC

https://m.edso0.ru/7f416194

KounuectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/mm
NPorpamMmbl Kontpoubnbie Ipaktnueckue o0pa3oBaTe/ibHbIE
pecypchl
Pa3pen 1. TenioBble siBJIeHUSA
1.1 CTpoeHUe U CBOMCTBA BEIIECTBA bubmmorexa LJOK
' p https://m.edsoo.ru/7f4181ce
Bbubmmoreka IIOK
1.2 TemnoBbie poiiecchl 1

Hroro no pazgeny

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

Pa3nea 2. DiiekTpuyeckne 1 MATHUTHBIE SIBJICHUS

DnexTpuuecKue 3apsaabl. 3apsHKEHHBIE Tea U

2.1 .
UX B3aUMOJICHCTBHE

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce



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

bu6mmoreka [JOK

2.2 IToCcTOSTHHBIN 3JIEKTPUUECKHUI TOK 20 1 7 https://m.edso0.ru/7f4181ce
bubmuorexa [JOK

2.3 MarsuTHbIe sBACHHA 6 . 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK

2.4 DJICKTPOMATHHTHAS MHIYKINA 4 https://m.edsoo.ru/7f4181ce

Hroro mo pazneny 37

PesepBHOe Bpemst 3

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5

9 KVIACC

KoJumnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/mm EpOrPAMMEI Beero KOﬁHTpO.]IbHBIe HpﬁaKanecxne 06PA30BATEBHBIE
padoThbI padoTbI pecypesi
Pasznen 1. Mexanuyeckne siBJeHUA
11 MexaHn4ecKoe JIBMKEHNE U CIIOCOOBI €T0 10 1 bu6mmorexa [IOK
' OITUCaHUS https://m.edsoo.ru/7f41a4a6
. bubmuoreka [JOK
1.2 Bsaumonetictsue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
13 3aKOHbI COXpaHEHHA 10 3 https://m.edsoo.ru/7f41a4a6
Wroro o pasnmeny 40
Pazjnen 2. Mexanuveckne KoJie0aHus U BOJIHbBI
bu6mmorekxa [JOK
2.1 Mexanurecie konedannus ! 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 MexaHn4ecKkre BOJTHBI. 3BYK 8 1 3 hitps://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 15
Pa3znes 3. DiieKTPOMATHUTHOE 110JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbI
31 DIEeKTPOMarHuTHOE MoJje U 6 2 bubnmoreka [JOK
' AJIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6



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

Pa3pnen 4. CBeToBbIe IBJIEHUSA

bu6mmoreka [JOK

4.1 3aKoHBI pacIpoCTpaHEHHUS CBETA 6 2 hitps://m.edsoo.ru/7f41a4a6

4.2 JIuH3BI 1 oNTHYECKHE TPUOOPHI 6 3 Eﬁgg?lc;r:eeﬁlsg)orﬁ/? 413426

4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 E:tlggl;llcr);ee%ziorllf/? f41a426

Wroro no pazueny 15

Pa3zgea S. KBaHnTOBbBIC SIBJICHUS

5.1 Hcnyckanue v morjaouieHue cBeTa aTOMOM 4 1 Eitlggl;ll(r);eezzgi)orl:/? 413426
bubnuorexa [JOK

52 CTpoene atomHoro spa 6 . https://m.edséf).ru/7f41a4a6
bubmuoreka [JOK

5.3 SInepHble peaknun 7 1 1 https://m.edsoo.ru/7f41a4a6

Uroro no pazneny 17

Pa3nea 6. IloBTopuTe1bHO-000011aI0IM I MOYJIb

6.1 IToBTOpenue u 0600IIEHNE CONIEPIKAHUS 9 2 bub6nuorexa [IOK

' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6

Wroro o pazneny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27 ‘

MNOYPOUYHOE INTAHUPOBAHUE

7 KJIACC

No KounyecTBo 4yacoB DJIeKTPOHHBbIE HU(PPOBHIE

n/_n Tema ypoka Beero Kontpoabnbie Ilpakrtuueckue 00pazoBaTejbHbIe

padoThbI padoThbI pecypchl
1 ®usnka — Hayka o npupoje. SBieHus 1
npupoabl. Duznueckue BICHH
9 MexaHW4ecKue, TEIUIOBBIE, AIEKTPHYECKHE, 1
MarHUTHBIE, CBETOBBIC, 3BYKOBHIE SIBJICHUS
3 Ou3ndecKue BEININHBI U KX U3MEPCHHE 1
4 VYpok-uccnenosanue "M3mepenue 1 1



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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TeMIepaTyphl MPU MOMOLIH KHUIAKOCTHOTO
TEPMOMETPA U IaTYMKA TeMIIepaTypsl”

Kak ¢usuka u npyrue ectecTBeHHbIEC HAYKH
u3y4aroT npupoay. EcrecTBeHHOHaY4HBIIH

bu6mmoreka [JOK

> MeTo no3Hanus. Onucanue GU3NUECKUX https://m.edsoo.ru/ff09f72a
SIBJIEHUU C IIOMOIILIO MOJEIEH
Ypoxk-uccienoanue "[IpoBepka runoTesbl:
6 JAIBHOCTD MOJETA IIAPUKA, MYIIEHHOTO
TOPU30HTANILHO, TEM OO0JIbIIIe, 4eM OO0JIbIle
BBICOTA ITycKa"
v Crpoenue BemiecTBa. ONBITH, JOKA3bIBAIOIINE bubmmoreka [JOK
JTMCKPETHOE CTPOEHHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBr>KeHME 4acTHII BEIICCTBA Bubmaorexa [JOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccienoBanue «OMNbITH O
HaOJII0JICHUIO TETJIOBOTO PACIIUPEHUS Ta30B»
10 ArperaTHble COCTOSIHUSI BEIIeCTBa
B3anmocBA3b MEX1y CBOMCTBAMH BEILIECTB B
11 Pa3HBIX arperaTHbIX COCTOSIHUSIX U UX bubnuoreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
12 Mexanunyeckoe aBuxenue. PaBHomepHoe u bub6nuorexa [IOK
HEPaBHOMEPHOE JIBIIKCHUE https://m.edsoo.ru/ff0a05c6
13 Cxopoctb. Enunuiisr ckopoctu bubmmorexa LJOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nyt 1 BpeMeHM IBHKEHUS bubmorexa HOK
https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3akon unepuun. Bzaumoaeiicreue
15 Teln E:K MIpUYHHA I/I3MpeI;I{eHI/I$I cxopoI([:Tn bubmorexa HOK
https://m.edsoo.ru/ff0a0c10
JIBUYKEHUS TEIl
[TnoTHOCTH BemecTBa. Pacder Macchl M 00beMa bubmuoreka [JOK
16 )
TeJa MO €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue

IIJIOTHOCTU TBEPAOTO TEIIA»



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

Pemrenue 3aga4d mo reMme "I1OTHOCTE

bu6mmoreka [JOK

18 BerecTna" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapakTepuCTHKa B3aUMOJICHCTBUS
tei. Cuna ynpyroctu. 3akoH ['yka
N3ydeHnne 3aBUCUMOCTH PaCTSKESHUS
20 (medopmanun) NpyKUHBI OT MPHIIOKEHHON
CHJIBI
21 SIBnenue Tarorenus. Cuna TSxKeCTH
BS3b MEXK/y CHJION TSDKECTH M Maccoil Tena.
22 gec Tena. PI?IIHGHI/IG 3ajnay no teme "Cuna bubmorexa [IOK
" https://m.edsoo.ru/ff0al778
TSKECTH
23 Cuia TsKeCTH Ha APYTHX IJIaHeTax. bubmmoreka [JOK
Ou3HYECKUE XapaKTEPUCTHKH IJIAHET https://m.edsoo.ru/ff0a1502
bubmuoreka [JOK
24 HMswepere ci. Jlunamomerp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec Tena. Hevecomocs https://m.edsoo.ru/ff0al778
26 CrnosxeHue IByX CUJI, HAlIPaBJICHHBIX MO OJHON bubnunoreka [JOK
npsiMmoii. PaBHOIeHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amau mo teme "PaBHOeHcTBYIOIIAS
cun"
o8 TpeHue CKOJIbKEHUS U TpeHue NoKosi. TpeHue bub6nuorexa [IOK
B IIPUPOJIE U TEXHHUKE https://m.edsoo.ru/ff0alb9c
W3ydeHnne 3aBUCHIMOCTH CHIIBI TPEHUS
29 CK(?;‘Ii)KGHHfI OT CHUJIBI JIaBJ'IeHI/ISIpI/I Xapakrepa bubmorexa HOK
N https://m.edsoo.ru/ff0alcc8
COTIPUKACAIONINXCS MOBEPXHOCTEN
30 PemeHHev 3aa1 Ha Onpe/ieNeHue
PaBHOJICHCTBYIOIICH CHITBI
Pemenue 3amad mo remam: «Bec Tena»
31 «Fpaq)ﬂqecéloe N300pakeHue CUI» «C,I/IJ'ILI» bubmorexa HOK
N ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOJEHCTBYIOMIAs CHIT»
KontponbHas paboTa mo TeMam:
32 «MexaHn4decKkoe ABHKEeHHEY, «Macca,

IJIOTHOCTBHY, «Bec tenay, «['padudeckoe
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I/I306pa)KeHI/IC CHII», «Cunen»

JHanenue. CriocoObl yMEHBIIICHUS U

bu6mmoreka [JOK

33 YBEIMUYCHUS IABJICHHS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue rasza. 3aBUCUMOCTb JIaBJICHUS ra3a bubnmoreka [JOK
0T 00bEMa, TEMIIEPATYPHI https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiieHust TBEPABIMU TEIIAMH, bu6mmoreka [JOK
KHUJKOCTSIMHU U razamu. 3akoH [lackass https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B KUJAKOCTH U ra3e, BBI3BAHHOE bubnmoreka [JOK
JIEVICTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3aga4d no teme «/laBienue B bubmuoreka [JOK
JKUIKOCTH U rase. 3axkoH ITackamsa» https://m.edsoo.ru/ff0a2826
bubmuoreka [JOK
38 Coobmaiompmecs cocya! https://m.edsoo.ru/ff0a2970
39 IManpaBnmueckuii mpece bubimorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. I1opiHeBOM KUIKOCTHBIN HACOC
Atmocdepa 3emmu. [IpudnHbI CyIiecTBOBaHUS
a1 BO3YIIHOM 0001049KH 3eMiIH. 3aBUCUMOCTh bubnnorexa [JOK
aTMOC(EpPHOTO JaBJICHHS OT BHICOTHI HAJT https://m.edsoo.ru/ff0a2b5a
YpOBHEM MOpSsI
42 Bec Bo3nyxa. ATmMochepHOe 1aBieHne Egggﬁ;g;%iiﬂﬁﬁoﬂb%
43 N3mepenue atmocdepHoro aasnenus. OnbIT bubnnoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(HEPHOTO JABJICHHS OT bubnmoreka [JOK
BBICOTBI HaJl YPOBHEM MODSI https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe gaBieHne bubnnoreka [JOK
Ha pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenwue 3anay mo teme " AtmocdepHoe
naBieHue"
47 JlelicTBUE ®KUJKOCTH U Ta3a HA MOTPYKEHHOE B bubmuoreka [JOK
HUX TeNl0. ApXHUMeI0Ba CHIIa https://m.edsoo.ru/ff0a3276
48 JlabopaTtopHas pabora «OnpeneneHue bubmuoreka [JOK
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BBITAJIKUBAIOILEH CHJIbI, ICHCTBYIONIEH HA
TEJI0, IOTPY>KEHHOE B JKUJIKOCTHY

HccnegoBanne 3aBUCUMOCTH Beca Tella B BOJIE

https://m.edsoo.ru/ff0a33fc

bubmuoreka [JOK

49 ggﬂc;fibeMa MOTPY>KCHHOM B JKUJIKOCTh YaCTH 1 hitps://m.edsoo.ru/ff0a3514
bubnmoreka [JOK
S0 Hnaase Tex https://m.edsc%.ru/fanBa%
KouncrpymnpoBanue apeomerpa uiu
o1 KOHCTPYMPOBAHHUE JIOJIKU U OTIPEJICIICHUE €& 1
Ipy30M0IbEMHOCTH
52 Bossyxonmasanion, lassere roepin en bubmnorexa IOK
———— raBOB; ’ https://m.edsoo.ru/ff0a3654
53 KonTponbhas padora [0 TeMe «/laBiieHne
TBEPABIX T, )KUAKOCTEH U Ta30B»
bubnunoreka [JOK
>4 Mexanmreckas pabora https://m.edscI)lo.ru/fan3f82
55 MomHocTs. EquHUIBI MOIITHOCTH Egggﬁg;%iiﬂﬁlﬁoﬁ f82
56 YpOK-HccneE[OBaHHe "P%C‘léT MOIIHOCTH, 1
pa3BUBaeMoM IpHU MoaABEME 110 JiecTHUIE"
57 [Ipoctele Mexanu3msl. Peruar. PaBHOBecHe cuil
Ha pblyare
S8 MaGoparopman pacors dlceneropanic 05~ BubmorerallOK
. https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS pbIYaray
59 Pemenne 3aga4 mo Teme «Y CIOBUS bu6mmorekxa [JOK
PaBHOBECHSI phIuara https://m.edsoo.ru/ff0a48a6
Koaddutment monesnoro neicTpust
60 Mexanu3ma. Jlaboparopras padota 0.5
«H3mepenne K11/ HakIOHHOM MIOCKOCTU»
61 Pemenue 3amau mo teme "Pabota, MOIIHOCTS, bubmuoreka [JOK
KIL" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprusi. Kunernueckas u bubmuoreka [JOK
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IMOTCHIMAJIbHAasA SHEPI'Ui

https://m.edsoo.ru/ff0a4252

bu6mmoreka [JOK

63 3aK0H COXpaHEHUs MEXaHUYECKON YHEPTUU 1 hitps://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpPUMEHT 1O TEME
"DKCIEPUMEHTAIBHOE ONPEICIICHUE
64 M3MEHEHUs] KUHETUYECKOM U MOTEHIUAIbHON 1 1
SHEPrUU NPU CKATBIBAHUU TEJIA 110 HAKJIOHHON
miockocty"
65 KonTponpHas padora o teme «Pabora u 1 1
MOILHOCTb. DHEPIHUsI»
66 PesepBHblit ypok. PaboTa ¢ Tekctamu 1o Teme 1 bubnuoreka [IOK
"MexaHu4eckoe IBHKeHue" https://m.edsoo.ru/ff0adee6
67 PesepBHblit ypok. PaboTa ¢ Tekctamu 1o Teme 1 bubnuoreka [IOK
"JlaBieHue TBEPABIX T, )KUIAKOCTEH 1 ra3oB" https://m.edsoo.ru/ff0a4ffe
PesepBHblit ypok. Pabora ¢ TekcTramu 1o teme
68 " N 1
Pabora. MouiHocTs. OHeprus
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12
8 KUIACC
No KounyecTBo 4yacoB JJIeKTpOHHBbIE HU(PPOBLIE
w/n Tema ypoka Beero KoﬂTpo,m,Hb[e HpaKanecxue 06pa30BaTeJ'Ibele
padoThI padoThI pecypcel
OcHOBHBIE TOMO)KEHHS MOJIEKYISPHO- Bubmorexa [IOK
b |memerenoft eopu s omm ! nitps://m.edsoo.ru/ff0s5256
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Monenu TBEPAOTO, KUAKOTO U ra3000pa3zHOro 1 bubnuorexa [IOK
COCTOSIHHMH BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHnEe CBOMCTB TBEPAOTO, )KUIKOTO U
4 razoo0pa3Horo COCUTO}IHI/Iﬁ BELIECTBA Ha 1
OCHOBE T0JIOKEHUH MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUHU
5 Kpucrannmueckue u amopdHsbie Tena 1 bubmorexa [IOK

https://m.edsoo.ru/ff0a5800
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CMmaunBaHue U KallWJIAPHOCTD.

bu6mmoreka [JOK

6 [ToBepXHOCTHOE HATSDKEHHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe paciuupeHue u cxaTmue bubmoreia HOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsa3b TeMIIEpaTypbl CO
CKOPOCTBIO TETIOBOTO JIBHKEHUS YaCTHI]
9 Buyrpennss sueprus. CriocoObl U3BMEHEHUs bubmuoreka [JOK
BHYTPCHHEI HEPTUU https://m.edsoo.ru/ff0a5c60
10 Buasl Terionepenaun bubmorexa LIOK
https://m.edsoo.ru/ff0a6412
o |V Ty B LOK
; https://m.edsoo.ru/ff0a65c0
MaTepHUasioB B IEJISIX YHEPTOCOCPEIKCHUS
12 KonnuectBo Tennotel. Y neapHas bu6mmoreka [JOK
TEIIOEMKOCTb https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TernoBoro 6ananca. TermmooomeH bubnuotexa [JOK
U TEIUIOBOE PABHOBECHUE https://m.edsoo.ru/ff0a7088
o |Rmems o Heamomme B LOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiuel BOJbI
Pacuer konmyecTBa TEMIOTH, HEOOXOAMMOTO
15 JUTsl HAarpeBaHUsl TeJla ¥ BBIICIIEMOT0 UM MPHU
OXJIAXKICHUH
16 JlaGopatopHnas pabota "Onpeznenenue bubnuorexa [IOK
yIIETbHOM TEIIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIMBa. Y IeibHas TEIIoTa bubnmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u OTBEpIEBAHUE KPUCTATUNINYECKHUX bubnnoreka [JOK
Tea. Y aenbHas TEII0Ta IUIaBJIEHUS https://m.edsoo.ru/ff0a71d2
JlaGopatopHnas pabota "Onpeznenenue bubnuorexa [IOK
19 . :
yIEIbHOM TEIUIOTHI TUIABJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
but6mmoreka [IOK
20 [TapoobpazoBanue u koHaeHcanus. Vicnapenue https://m.edsoo.ru/ff0a740c
21 Kunienne. VY nenpHas temiora bubmuorexa [JOK
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napooOpa3zoBaHMs U KOHJICHCALIUU.
3aBUCUMOCTh TEMIIEPATYphl KUIIEHUS OT
aTMOC(EpHOI0 AABICHUS

https://m.edsoo.ru/ff0a786¢

Brnaxnocts Bo3ayxa. Onpenenenue

bu6mmoreka [JOK

22 OTHOCHTEJIbHOM BJIQKHOCTH BO3IyXa https://m.edsoo.ru/ff0a7628
23 Pemenue 3aau Ha onpeeneHue BIaKHOCTH
BO3lyXa
[IpuHIMIIBI paOOTHI TEIJIOBBIX JBUTATENCH.
24 [TapoBas TypOuHa. [[Burarens BHyTPESHHETO
CrOpaHHUs
o5 KIIJI TenmoBoro aurarens. TemnaoBbie bubmuoreka [JOK
JIBUTATENIN M 3alIUTa OKPYKAIOLICH Cpe/Ibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEeHUsI U MPEBPAICHHS SHEPTUHU B
TEIUIOBBIX IpoIleccax
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEMe
27 "TCIIL'IJ'IOBLIC }IBJ'IeHI:}II). I/I3MeH§1)me arperatHbIX bubmoreia HOK
. " https://m.edsoo.ru/ff0a83f2
COCTOSIHUI BEIIECTBA
Kontponbnas padota o teme "TemnoBbie
28 HBJICTI:IpI/I}I. I/I3M£HCHI/IC arperaTtHbIX COCTOSHUMN bubmorexa [TOK
" https://m.edsoo.ru/ff0a86ae
BEIIECTBA
29 Dnektpuzanus Ten. [[Ba poja aIeKTpHUIecKux
3apsI0B
30 Ypok-uccnenoBanue "IaeKTpu3anus Tl
WHIYKIHAEH U ITPU CONTPUKOCHOBEHNUH"
31 B3anMopeicTBre 3apsyKeHHBIX Tell. 3aKOH bubnnoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DiekTpuyeckoe noje. HanpsskeHHOCTh
32 BHCKTTS)I/ILICCKOFO OJIS. HpI/II)HI_[I/IH bubmorexa HOK
. https://m.edsoo.ru/ff0a8a0a
CYTIEPTIO3HIINH JICKTPUICCKUX TTOJIeH
33 Hocutenu snektpuyueckux 3apsjios.
DneMeHTapHbIi 3apsia. CTpoeHue aToma
34 IIpoBOAHMKY M TUAIEKTPUKU. 3aKOH bubmuorexa [IOK
COXPaHCHHMS DJIEKTPHUYCCKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3amau Ha mpuMeHEHNE CBOMCTB bu6mmoreka [{OK
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OJICKTPHUYCCKUX 3apsA10B

https://m.edsoo.ru/ff0a90cc

DIJIEKTPUYECKUH TOK, YCIOBUS €0

bu6mmoreka [JOK

36 CyliecTBOBaHUA. MICTOUHUKHN 3IIEKTPUIECKOTO hitps://m.edsoo.ru/ff0ag5a4
TOKa
37 JIefcTBUS SJEKTPUIECKOTO TOKA bubmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AJIEKTPUYECKOTO T0JIS Ha MPOBOTHUKHU U 1
TUAJIEKTPUKN"
39 DNEeKTPUYECKUM TOK B METAIIJIaX, KUJIKOCTAX U bubmmoreka [JOK
razax https://m.edsoo.ru/ff0a9838
40 DNeKTpUYecKas eTb U €€ COCTaBHbIC YaCTH
a1 Cuna toka. JlabopaTopHas padora 05 bubnmoreka [JOK
"H3mMepeHue U peryIupoBaHue CUITbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
o | sy Bomey b5 B K
f https://m.edsoo.ru/ff0a%e14
pPETyIUpPOBaHKE HAMPSHKCHHUS
43 CornpoTuBieHre MPOBOAHUKA. Y A€IBHOE bubnunoreka [JOK
COITPOTHBJICHUE BEIICCTBA https://m.edsoo.ru/ff0aa738
BHCHUMOCTb JJICKTPHUECKOTO COMTPOTHUBIICHUS
44 ?I;OB((:)I[HI(/)If(a Oineerglﬂﬂ(:{cl;loni(;?laiil " 1 bubmorexa HOK
’ https://m.edsoo.ru/ff0aa738
MOTICPEYHOTO CEUCHUS U MaTepraia
45 3aBUCHMOCTD CHJIBI TOKA OT HAIPSDKCHHS. bubmuorexa [JOK
3axon OMa 171 ydacTKa [enu https://m.edsoo.ru/ff0aa44a
JlabopaTtopHas padota "HccinenoBanue
3aBUCHMOCTH CHJIBI TOKa, HIYILIETO Yepes bubnmoreka [JOK
46 1 .
PE3UCTOP, OT COMPOTHBIICHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpshKEHUs Ha pe3ucrope”
47 [TocnegoBarenbHOE U MapaieTbHOES
COCTUHEHUS TIPOBOTHUKOB
| oS o ey | Dok
https://m.edsoo.ru/ff0aaa58
PE3UCTOPOB
49 [TpoBepka mpaBuia IJisi CUITBI TOKA MPH 1 bubmuoreka [JOK
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napajlji€JIbHOM COCAMHEHUHN PE3UCTOPOB

https://m.edsoo.ru/ff0aadle

50 Pemenue 3agau Ha npumeHenue 3akoHa Oma bu6mmoreka [JOK
JUTSL Pa3JIMYHOTO COCTUHECHUS TIPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOUTHOCTH IEKTPHUUECKOTO TOKA. bubmmorexa [IOK
3akon J[xoyisa-JIenia https://m.edsoo.ru/ff0ab124
52 JlaGopaTopHas pabota "Onpenenenue padoThI 1 bubmuorexa [JOK
Y MOIITHOCTH JICKTPHYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DJeKTpUYecKre ey 1 MOTpeOnuTenn Bubnmorexa [IOK
53 ANEKTpUYECKOM sHepruu B ObITy. KopoTkoe
https://m.edsoo.ru/ff0ab660
3aMBIKaHUC b
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TeEMe
54 "JrekTpuuecKue 3apsabl. 3apsLKEHHbBIC Tela U bubmmoreka [JOK
HUX B3auMOJIecTBUA. [10CTOSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUIYECKUN TOK"
KonTponbHas padbota no teme
55 "DnekTpuyuecKue 3apsaabl. 3apsKEHHbIE Tena U bubnunoreka [JOK
UX B3auMoaencTBus. [TocTOSIHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUYECKUNA TOK"
56 [TocTosiHHBIE MATHUTHI, UX B3aUMOJICHCTBHE
57 VYpok-uccnenosanue "M3yuenue noneu 1 bubnunoreka [JOK
ITOCTOSTHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHOE 1ojie. MarHuTHOE T10JIe 3eMITH U bu6mmorexa [IOK
€ro 3HayeHue I KA3HUA Ha 3eMIIe https://m.edsoo.ru/ff0acOba
TBIT Teqa. MarHUTHOE 10T
Onerr Speren 0¢ Toze Bu6moreka [JOK
59 ANEKTPUYECKOT0 TOka MarHuTHOE IoJIe https://m.edsoo.ru/ffoacld?
KATYIIKH C TOKOM — ]
[IpuMeHEeHHE IEKTPOMArHUTOB B TEXHUKE.
p TeKID Bubmiorexa [[OK
60 N3yuenue neiicTBUS MArHUTHOTO TOJISI HA 0.5 https://m.edsoo.ru/ff0ac74a
MPOBOJAHUK C TOKOM — )
DNEKTPOABUTATEIH IIOCTOSTHHOTO TOKA.
Hcnonb30BaHue 3eKTpOABUTATENICH B
KTPO bubnmoreka [JOK
61 TEXHUYECKHUX YCTPOMCTBAX M HA TPAHCIIOPTE.

KoHcTpynpoBanue u u3ydeHue padoThI
3JIEKTPOABUTATEIS

https://m.edsoo.ru/ff0ac86¢c
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62 OnbiTel Papajes. 3aKOH JIEKTPOMarHUTHON 1
naaykuuu. [Ipasuno Jlenna
OnekrporerepaTop. CriocoOb! MOTydeHUS
63 AIEKTPUIECCKON PHEPTUU. DICKTPOCTAHIINK HA 1
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTUU
64 [TonroroBka K KOHTPOJIBHON PabOTE MO TeMe 1
"DNeKTpUYECKUE U MAarHUTHBIC SIBJICHUSA"
65 KontponbHas paboTa mo teme 1 bubmuoteka [JOK
"DICKTPUICCKHUE ¥ MATHUTHBIC SIBIICHUS " https://m.edsoo.ru/ff0acb14
66 PesepBHblit ypok. Pabora ¢ TekcTamu 1o Teme 1 bu6mmoreka [IOK
"TerutoBble sBICHUS" https://m.edsoo.ru/ff0acc5e
67 PesepHblii ypok. Pabora ¢ Tekctamu 1o Teme 1 bu6mmoreka [IOK
"TTOCTOSIHHBII AIIEKTPHUYCCKHI TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHylit ypok. Pabora ¢ Tekctamu 1o Teme 1
"MaruuTHbI€ sIBJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 14.5
9 KUIACC
N Konu4yecTBo yacoB DJIeKTpOHHbIe HU(POBLIE
/i Tema Ypokxa Beero KOHTpOJIbeIe HpaKaneCKne 05p330BaTeﬂleﬂe
padoTbI padoThbI pecypchl
1 Mexannueckoe IBwkeHue. MatepuanbHas 1
TOUYKa
2 Cucrema orcuera. OTHOCUTEIIBHOCTh 1 bubnmoreka [JOK
MEXAHUYECKOIrO IBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOIIMHENHOE JBUKEHNE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOe psiMONTUHEITHOE ABMKEHHUE. 1
CpenHsisi 1 MTHOBEHHAsI CKOPOCTh
5 [IpssMonrHENTHOE pAaBHOYCKOPEHHOE JIBUKEHHUE. 1 bubnuoreka [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
CKopocTh MPSAMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JBMXEHHS. ['paduk 1

CKOPOCTH
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JlaGopaTtopHas pabota "Onpeznenenue

7 YCKOpPEHUS Tella IPU PAaBHOYCKOPEHHOM BH6H_HOTeKa HOK
NBIDKEHUH 110 HAKJIOHHOU IUI0CKOCTH" hitps://m.eds00.ru/ff0adb18
8 CBoOogHoe mmagenue teia. OnelTel [anuies
O | epmon n sacrors oBpauemsen, Taneiman u Buamorexa LIOK
JITI0BAs CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LleHTpOoCTpeMUTEITLHOE YCKOPEHUE
11 Ilepsriit 3ak0H HptoToHA. BekTop cuibl E‘itfsﬁ?/?r?e%ic%?rﬁ/ﬁanG 12
12 Bropoii 3akon HetoTona. PaBHoaelicTByromas bu6mmoreka [JOK
cuia https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3akon Herotona. Cyrnepno3unus Cui EES;I:I;I/(;rTl.eeIaaS(I)_E)(.)rIlJ(/faneQSZ
14 Pemenne 3a1a4 Ha MpUMEHEHNE 3aKOHOB bubmuoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
bu6mmorexa [IOK
15 Cuna ynpyrocru. 3akon T'yka https://m.edsﬁ).ru/fanecaZ
16 Pemenue 3amau no teme «Cumna yrmpyroctu»
17 JlaGopatopHas pabota «OnpezneneHue bu6nuorexa [IOK
KECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmuoreka [JOK
18 Cunatpenns Piipsim edsp0 /035738
19 Pemenue 3agau no reme «Cuia TpeHUS» bubmmorexa LJOK
https://m.edsoo.ru/ff0afa26
20 Omnpenenenne kodpduleHTa TpEHUs bubnmoreka [JOK
CKOJIBKEHUS https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau mo teme "3akonsl HeroToHA. bu6mmorexa [IOK
Cuna ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ff0afb8e
22 Cuuia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnoreka [JOK
TATOTCHHS. Y CKOPEHHE CBOOOIHOTO MMaCHHS https://m.edsoo.ru/ff0af044
23 Ypok-koHpepenmus "JIBukeHHe TET BOKPYT

rpaBuTaloHHOrO 1eHTpa (ConHevHas
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cucrema). ["amaktuxu"

24 Pentenue 3amaud mo teme "Cuiia TSHKECTU U bu6mmoreka [JOK
3aKOH BCEMHUPHOTO TSATOTCHHS" https://m.edsoo.ru/ff0af5f8
o5 [IepBas kocmuueckas ckopocTs. HeBecomocTs bubmmorexa [IOK
¥ IEperpy3Kn https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepUanbHON TOYKH.
AbGcomoTHO TBEpAOE Teno. PaBHOBecHe bubnmoreka [JOK
26 e NG )
TBEPIOTO TEIIA C 3aKPEIUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHusi. MoMeHT cuiibl. LIeHTp TspkecTn
PaBHOBecue maTepraJbHOW TOUKHU.
97 AbGcomotHo TBEpAOE Teno. PaBHoBecue
TBEP/OrO TeJla C 3aKPEIIEHHOI OChIO
BpaieHus. MoMeHT cuiibl. LleHTp TshxecTu
28 Pemenue 3agad mo reme "MOMEHT CHJIBIL. bubmuoreka [JOK
Llentp TspKecTn" https://m.edsoo.ru/ff0b02b4
29 Mexammaeckos e, Boamoreicrane ubmiorera LIOK
rer" https://m.edsoo.ru/ff0b0408
30 KonrtponbHas pabora no reme "MexaHnueckoe bu6nuorexa [IOK
nBmxenue. Bzanmoneiicteue ten" https://m.edsoo.ru/ff0b06ec
31 gﬁgﬁﬁii&?ﬁﬁ?;ﬁi?;iﬁ;ﬁ;: IiKlggynpyroe bubmmorexa [TOK
N ' https://m.edsoo.ru/ff0b07fa
B3aMMOJIeIICTBHE
32 Pemenue 3a1ay no Teme "3aKOH cCOXpaHEHUSI bubnnoreka [JOK
ummynbca' https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepenuus "PeakTuBHOE ABMKEHHE B
IIPUPOJE U TEXHUKE"
bubmuoreka [JOK
34 Mexannueckas paboTa U MOIIIHOCTb https://m.eds00.ru/ff0b0ag4
35 PaGora cuibl TsKECTH, CUITBI YIIPYTOCTH U bubnnoreka [JOK
CHJIBI TPCHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenne paboTh
36 CHJIBI TPEHUS TIPH PABHOMEPHOM JIBHYKCHUH

TCJ1a 110 FOpHBOHTaHBHOﬁ MMOBCPXHOCTU»
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Cas3b sHepruu u padoTsl. [loTennnanbHas

37
SHEPrus
38 Kunerngeckas sneprus. Teopema o bubmuorexa [IOK
KHHETHYCCKON DHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHsI SHEPTUU B MEXAHUKE
40 JlaGopaTopHas pabora «/3ydeHue 3akoHa bubmuorexka [JOK
COXpaHEHHsI SHEPTUI» https://m.edsoo.ru/ffOb12fe
a1 KomnebaTenpbHOE IBH)KCHHE U €TI0 bubmuoreka [JOK
XapaKTEPUCTHKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue Konebanus. BelHyx1eHHbIC bu6mmoreka [JOK
Kosiebanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremaTrueckuil U TPy >KHHHBINA MasiTHUKU
| Gomoner. e B LOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparieHre SHEPTUU TP MEXAHUYECKUX
KOJICOaHUSIX
o | Bmmenee s Onpereems o B LOK
https://m.edsoo.ru/ffOblaec
MasITHUKa)»
[IpoBepka He3aBUCUMOCTH Nepuoia KoneOaHuit bubnnorexa [JOK
47 .
rpy3a, MOJIBEIIEHHOTO K HUTH, OT Macchl Ipy3a https://m.edsoo.ru/ff0b197a
Mexanndeckue BoTHbI. CBOHCTB
48 Meexae;I/IqeecCKI/D:3 B:J:]IIH H}g)n(z)nimie u bubmmorexa LJOK
' https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJIHBI
49 VYpoxk-koH(pepenus "MexaHUIeCKHe BOITHBI B
TBEpOM Tene. CelicMuueckre BOIHBI"
50 3Byk. PacmipocTpaneHue u oTpakeHue 3ByKa
51 Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYyKa OT 4aCTOTHI"
52 ['poMKOCTb 3BYyKa U BbICOTa TOHA.
AKYCTHYECKHI pe30HaHC
53 Ypoxk-koHpepenuus "YapTpa3ByK u bubmuorexka [JOK
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nH(]pa3ByK B MPUPOJIC U TEXHUKE"

https://m.edsoo.ru/ff0b23ca

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

bu6mmoreka [JOK

54 "3aKkoHBI coXpaHeHUsl. MexaHU4UeCKue
T HI; e https://m.eds00.ru/ff0b25f0
KoHnTtposbHast pabota 1o Teme "3akoHbI
95 coxpaHeHus. MexaHn4yeckue KojiebaHus u
BOJHEI"
56 DJIEKTPOMArHUTHOE MoJjie. DIEKTPOMarHuTHhIE bubmuoreka [JOK
BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBOICTBA 2JIEKTPOMArHUTHBIX BOJH
Ypok-konpepenus "llkana
bubnuoreka K
58 AJIEKTPOMArHUTHBIX BOJIH. Mcnonb3oBanue hitps://m.e dS(I)JE)Oru IF0b2fe6
3JIEKTPOMArHUTHBIX BOJIH /I COTOBOM CBs3HU" B *
VYpok-uccnenosanue "M3yuenue cBONCTB
bubnuoreka K
59 AJIEKTPOMATHUTHBIX BOJIH C TTIOMOIIIBIO ) 1o
MoOupHOTO Tenedona" https://m.edsoo.ru/ff0b2c6c
60 Pemenue 3a1au Ha onpeieNieHne YacTOThI U
JUTHHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DnekTpoMarHuTHas mpupoza ceeta. CKOpocTh bubnuotexka [JOK
cBeTa. BoaHoOBEIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounvku ceera. IIpsamonuneitHoe BuGmmorexa IJOK
62 acrpocTpaHeHue csera. 3atMeHusa CoiHma u
%YH 15 P H https://m.edsoo.ru/ff0b3658
3aKkoH oTpaxxeHHs cBeTa. 3epkana. Pemenue Bubmorexa [IOK
63 3a7a4 Ha IPUMEHEHNE 3aKOHa OTPaKEHUS
CBJ;TE[ p p https://m.edsoo.ru/ff0b38c4
64 [Tpenomiienue cBeTa. 3aKOH MPEITOMIICHUS bubnnoreka [JOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaXKEHUE CBETA.
bubanoreka K
65 Hcnonp30Banme MOTHOTO BHYTPEHHETO h ttSS' ) /(;nee dS(I)_E)Oru IF0b3c5e
OTPaXEHUs B ONTHYECKUX CBETOBOJAX — :
JlaGopatopHas pabota "HccnenoBanue
66 3aBUCUMOCTH YTJIa MPEJIOMIICHHSI CBETOBOTO

Jqy4a OT yIJla NaJeHHsI Ha TpaHule "BO3ayX-
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CTCKJIO

Ypok-koupepenius "Mcnonb3oBaHuE TOJIHOTO

67 BHYTPEHHETO OTPAXKEHUS: CBETOBO/IbI,
ONTUKOBOJIOKOHHAS CBA3b"
bu6mmoreka [JOK
68 JIunzel. OnTudeckas cuiia JIMH3bI hitps://m.edsoo.ru/ffob3f2c
69 [TocTpoenue n3o0pakxeHUi B TMH3AX bubmorexa [IOK
https://m.edsoo.ru/ff0b444a
10 oxyerore paceromnn n ommmacexott e buGmnorexa LIOK
- " https://m.edsoo.ru/ff0b4206
coOuparomie JUH3bI
71 Ypok-koHpepenmus "OnTuyeckue JINH30BbIC bubmmoreka [JOK
npubops"” https://m.edsoo.ru/ffOcOa7e
72 I'na3 xak onrtuyeckas cucrema. 3peHue bubmorexa HOK
' https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenmus "Jlepextsl 3penus. Kak
COXPaHMTH 3peHue"
o | Setro e sneep O Buorra LOK
’ ' https://m.edsoo.ru/ffOcOf4c
Hucnepcus ceera
76 onextp a mocnpimo Hsera mpeeros i buGmnoresa LIOK
https://m.edsoo.ru/ffOcOe2a
WX HaOJIO/ICHUU Yepe3 I[BETOBbIE (DUITBTPHI
76 VYpoxk-npaktukyM "BoiaHOBBIE CBOWCTBA CBETA!
mucnepcusi, HTepdepeHnus U Judpaxius’"
77 OmnsiTel Pe3epdopaa v ruianerapHas Mojieb bubnmoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma bopa
79 Hcnyckanne U MOrJIonieHUue CBETa aTOMOM. bubnnoreka [JOK
KBanTtsl. JInneituaTsie crieKTpbl https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HabnroneHne CieKTpoB bubnmoreka [JOK
UcIycKaHus'" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTE U €€ BUIBI Eubmaorexa LOK

https://m.edsoo.ru/ff0c1672
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bu6mmoreka [JOK

82 Ctpoenue aToMHOTO siipa. HykioHHas Mozenb hitps://m.edsoo.ru/ffoc18ac
83 PanuoakTuBHBIC IpeBparieHus. M30Tombl Eubmorexa LIOK
https://m.edsoo.ru/ff0clal4
84 Penrenue 3amau o treMe: "PannoakTUBHEBIE bu6mmoreka [JOK
npeBparieHus" https://m.edsoo.ru/ff0clb4a
85 [Tepuon monypacmana
86 Ypok-koHpepenmus "PaguoakTuBHBIC bubnmoreka [JOK
U3JIydCHHs B IPUPO/IC, MEAMIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHbie peakiuu. 3aKOHbI COXPAHEHUS bubnnoreka [JOK
3apsAI0BOr0 U MacCOBOI'O YHCEIT https://m.edsoo.ru/ff0c1c58
88 DHeprusi CB3U aTOMHBIX sifiep. CBsi3b Macchl U bubnunoreka [JOK
SHEPrUu https://m.edsoo.ru/ff0cld7a
89 Pemenue 3ama4 o teme "SnepHbie peakuu"
90 Peakuuu cunresa u nenenus saep. MIctounuku bubmuoreka [JOK
sHeprun CoJiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koHpepeHuus "AnepHas sHepreTUkKa.
91 JleficTBHS pauOAKTUBHBIX U3Jy4YECHUN Ha
JKUBBIE OPraHU3MbI"
[TonroroBka Kk KOHTPOJIBHOU paboTe Mo Teme
92 "DIeKTpOMarHuTHOE TOJIE. bubnuotexa [JOK
DNeKTpOMarHuTHBIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SBICHUS"
KonTpomnpHas pabota mo Teme
93 "NEeKTPOMarHuTHOE TMOJIE.
DneKTpOMarHuTHBIE BOTHBL. KBaHTOBBIE
SBICHUS"
94 [ToBTOpenue, o6ob6meHue. Jlaboparopusie bubnnoreka [JOK
paboTsl 1o Kypey "B3aumoneiictsue Ten" https://m.edsoo.ru/ff0c245a
95 pacacrmix n KawceTseHAX S804 0 TENG BuGmiorexa IOK
" i https://m.edsoo.ru/ff0c2572
TerutoBble MpoLEecchl
9% [ToBTopenue, 06001meHue. Perenne bubnuorexa [IOK

PACUCTHBIX U KAYCCTBCHHEBIX 3a1a4 110 TEMC

https://m.edsoo.ru/ff0c2a22
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"KIIJI TerioBeix aBurareici”

IToBTOpenue, 0600eHNE. Perenue

bu6mmoreka [JOK

97 E)acquHHx u KaIICCTBeHHI:IX 3a7a4 110 TEME 1 https://m.edso0.ru/ffoc2b30
KIIJ{ anexTpoycTaHOBOK

98 [ToBTOpenue, 0600meHne. JlabopatopHbie 1 1 bubmuoreka [JOK

paboThI 1o Kypcy "CBeToBbIe sIBICHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTopenue, 06o0menue. Pabora ¢ Tekctamu 1 bubmmoreka [IOK

110 TeMe "3aKOHbBI COXPaHEHUsS B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0600eHue. Pabora ¢ TekcTamu 1 bu6mmoreka [JOK

o teme "Kosebanwst v BOTHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0600eHue. Pabora ¢ TekcTamu 1 bu6mmoreka [JOK

o Teme "CBeToBbIC SIBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTrOopenue, 0600menue. Pabora ¢ TekcTamu 1

o Teme "KBanToBas u simepHas ¢puzuka”
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

METOANMYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET



