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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o ¢u3nKe Ha ypOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs COCTAaBIICHA HA
OCHOBE TMOJIOKEHUH M TpeOoBaHMI K pe3yJibTaTaM OCBOEHHS Ha 0a30BOM YpOBHE
OCHOBHOU 00pa3zoBatenbHOM nporpammbl, npeactaBieHHbix B DI'OC OO0, a Takxke ¢
yuétoM denepanbHoil pabodeil mporpaMMbl BocriuTaHus W KOHIENIMU TpernoaaBaHus
yueOHoro npeamera «Puznkay.

CopepxaHue IporpaMMbl 1o (pU3MKe HAMpaBIeHO Ha (POPMUPOBAHHE €CTECTBEHHO-
HAyYHOW TPaMOTHOCTH OOYYaIOIIMXCSA W OpraHu3alio Hu3ydeHus (U3MKA Ha
JesITEeIbHOCTHOW oOcHOBe. B mporpamme no (¢u3MKe YYUTHIBAIOTCS BO3MOKHOCTH
yueOHOro mpenmera B peanuzanuu TpeboBanuit OGI'OC OOO k MIaHUPYEMBIM
JUYHOCTHBIM M METANPEIMETHBIM pe3yjbTaTaM OOYy4YEHHUs, a TaKXKe MEXKIPEIMETHbIE
CBSI3M €CTECTBEHHOHAYYHBIX Y4E€OHBIX NpPEIMETOB Ha YPOBHE OCHOBHOI'O OOMIETO
o0Opa3zoBaHusI.

[Iporpamma mo ¢u3MKe yCTaHABIMBAET paclpeieiieHHe y4eOHOro mMaTepuaya Io
rojiam oOy4eHus (1Mo KjaaccaMm), mpejjaraeT IpuMEpHYIO MOCIeI0BaTEIbHOCTh U3yUCHHS
TE€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS MPEAMETHOTO COAEPKAaHUS U YUETE BO3PACTHBIX
0COOEHHOCTEN 00YyYaIOIIUXCS.

[Iporpamma no Qusuke pazpaboTaHa ¢ LENbIO OKAa3aHUS METOJUYECKOW MOMOIIU
YUUTEIO B CO3/IaHUU paboyell MporpaMMel 10 y4eOHOMY MPEAMETY.

®usuka ABIAETCA CUCTEMOOOPA3YIOIIMM Ul €CTECTBEHHOHAYUYHBIX Y4eOHBIX
MPEeIMETOB, MOCKOJIbKY (DM3MUECKHE 3aKOHBI JIE)KAaT B OCHOBE IPOILIECCOB M SIBJICHUIA,
M3y4aeMbIX XUMHUEH, Ouoyioruel, acTpoHoMuend M Qusmyeckoil reorpadueif, BHOCUT
BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHHY MUPA, IPEIOCTaBIsIET HanboJee sICHbIe 00pa3Iibl
MPUMEHEHHs] HAyYHOTO METOJla MO3HAHUsS, TO €CTh Croco0a MOJY4YeHHs JOCTOBEPHBIX
3HAaHUU O MHpE.

OnHa W3 TIAaBHBIX 3aJad  (U3MYECKOTO OOpa3oBaHUSI B CTPYKType OOIIEro
o0pa3oBaHusl COCTOUT B (POPMUPOBAHUM €CTECTBEHHOHAYUYHON IPaMOTHOCTHU U MHTEpeca
K HayKe y 00y4aromuxcs.

Nzydenne ¢u3uku Ha 0a30BOM YpOBHE MPEINONAraeT OBIAICHHE CIEAYIOUIMMH
KOMITETEHTHOCTSMM, XapaKTepU3YIOIUMU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

® Hay4HO OOBSCHSATH SIBJICHUS;

® OIICHMBATh ¥ MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIICJOBAHUS;

® UHTEPHPETUPOBATH JaHHBIE M MCIOJIb30BaTh HAy4yHbIE JOKa3aTeIbCTBA
JUIS TIOJTyYEHUS BBIBOJIOB.

enu nzyuyenus: GU3uKu Ha ypOBHE OCHOBHOT'O O0IIETro 00Opa3oBaHMsI ONPEICICHBI
B Konuenuuu mnpenonaBanus ydeOHoro mpenmera «Duszmka» B 00pazoBaTEIbHBIX
OpraHu3anusax Poccniickon denepanuu, peanusyromux OCHOBHBIE
oOuieoOpa3oBaTesibHbIE  MPOrpamMMbl,  YTBEepkKAEHHOM  pemienuem  Komteruu
MunuctepcrBa npocsenieHus: Poccuiickoit denepanuu (mpotokoin ot 3 nekadpst 2019 r.
No [1K4BH).



Hean nzyyenust Gpu3ukm:

e [IpUOOpETEeHHE MHTEpeca U CTPEMJIEHHs] O0ydYaroIUXCsl K HAyYHOMY M3YyYEHHUIO
MPHUPOJIBI, PAa3BUTHE X WHTEIUIEKTYAIBHBIX U TBOPUYECKHUX CITOCOOHOCTEH;

® Dpa3BUTHE MPEICTABICHUH O HAYYHOM METOJAE MO3HAHWS U (POPMHpPOBAHHE
MCCJIeIOBATEIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

e (dopMuUpOBAaHHE HAYYHOIO MHPOBO33PEHHUSI KaK pe3ysibTaTa H3Y4YECHHS OCHOB
CTpOEHUS MaTepuu U (yHAAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (dopmupoBaHUE TPEACTABICHUM O pPOIU (PU3MKU IS PA3BUTUS JAPYTUX
€CTCCTBCHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA,

® pa3BUTHE MPEACTaBICHUN O BO3MOXHBIX cepax Oyayuieil npodeccnoHalbHON
JeSITEIbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOArOTOBKA K JalbHEHIIeMy 00yUeHHUIO B
ATOM HaIlPaBJICHUH.

JIoCTIKEeHUE 3THX IieNieil mporpaMMbl 0 (U3KMKE Ha ypOBHE OCHOBHOTO OOIIETO

o0Opa3oBaHusl 00€CIIEYMBAETCS PEILIEHUEM CIIETYIONINX 3a4a4:

e TpuoOpeTeHne 3HAHWI O AMCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHHUYECKHUX,
TEIUJIOBBIX, AJICKTPUYECKHIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e mpuoOpeTeHne yMEHWW ONHCHIBAaTh M OOBIACHATH (U3WUECKUE SBICHHUA C
MCIOJIb30BAHUEM TTOTYYCHHBIX 3HAHUM;

® OCBOCHHME METOJOB PEIICHUS MPOCTEUIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BAHUEM
bu3nuecKknx Mojienei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

® pa3BUTHEC YMEHUU HAOIIOIATh TPHUPOJHBIC SIBICHUS W BBINOJIHATH OIBITHI,
nabopatopHble  pabOThl M JKCHEPUMEHTANbHbIE  HMCCIIEOBaHUS  C
MCIOJIb30BAaHUEM U3MEPHUTEIBHBIX TPHOOPOB;

e ocBoeHue MNpuEMOB paboTel c wuH(pOpManueln (UNIECKOTO CONEpKaHUS,
BKJIOYass WH(GOPMALMIO O COBPEMEHHBIX JOCTIDKEHUSX (U3MKU, aHamu3 U
KPUTHUYECKOE OIICHUBAHNE MH(POPMAIINN;

® 3HAKOMCTBO CO cdepamu TPOPEeCCHOHATBLHON IESTEIBHOCTH, CBS3aHHBIMU C
(GU3HUKOI, U COBPEMEHHBIMH TEXHOJOTHSMHU, OCHOBAHHBIMH Ha JOCTHUKEHUSX
(bu3nuecKol HayKHu.

Ha w3ydenune ¢usukm (0a30BBIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETro
oOpa3oBanust oTBOUTCS 238 yacoB: B 7 kiiacce — 68 yacoB (2 4aca B HEZIEN0), B 8 Kiiacce
— 68 uvacoB (2 uaca B Hemenmo), B 9 kmacce — 102 waca (3 uaca B Hemenmo).

[Ipenmaraemslii B mporpamMmMe 1o (pusmke nepedeHs J1adopaTOpHBIX padoT U OIBITOB
HOCUT PEKOMEHIATEIbHBIA  XapakTep, VYYWTENb JelaeT BHIOOp  MPOBENEHUS
7a00paTopHBIX PabOT W ONBITOB C YYETOM HMHIUBUAYaJIbHBIX OCOOCHHOCTEH
OoOy4arommxcsi, CHUCKAa SKCIEPUMEHTAIBHBIX 3aJaHHi, TNpeylaraéMbIX B paMKax
OCHOBHOTO TOCYZIapCTBEHHOT'0 3K3aMEHa 110 (PHU3HKE.



COJAEPKXAHUE OBYUYEHUA

7 KJIIACC

Pa3znesn 1. ®u3nka u eé posib B NO3HAHNH OKPYKAKOIIEr0 MUpa.

®uszuka — Hayka o npupone. SBneHus npuponsl. Du3MYECKHE ABICHUS:
MEXaHWYECKUE, TEIUIOBBIE, DJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckue BeMUYUHbL. M3Mepenue Gpusnueckux BelnyuH. Ousndeckue npuoophl.
[TorpemHocTs n3mMepeHuil. MexxayHapoaHasi CUCTEMA €UHULL.

Kak ¢u3uka u apyrve ecrecTBEHHblE HAyKM HM3y4aroT Hpupony. EcrecTBeHHO-
Hay4YHBI METOJ MO3HaHMs: HAOJ0CHHE, TOCTAHOBKA HAyYHOT'O BOIPOCA, BHIIBUXKEHHE
THIIOTE3, DKCIEPUMEHT IO MPOBEPKE TUIMOTE3, OOBSCHEHHE HAOIIONAEMOTO SIBICHUS.
Onucanune GU3NYECKUX SIBJICHHUM C TOMOIIBIO MOJIEJIEH.

Hemoncmpayuu.

1. Mexanuyeckue, TEIUIOBBIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®usnueckue MNpuOOPHl W TpoUEAypa NPSIMbIX H3MEPEHHN aHAJOrOBBIM H

1M (ppoBBIM TTPUOOPOM.

Jlabopamopnwvie pabomul u onvimol.

1. OmnpeneneHue LEHBI IEIEHUS KAl K3MEPUTEIBHOTO IpUOOopa.

N3mepenne paccTosiHUM.
H3mepenne 00bEMa KUAKOCTH U TBEPIOTO TEaA.
Onpenenennie pa3sMepoB MajbIX TEN.

vk W

N3mepenue temneparypbl Ipv MOMOIIU KHAKOCTHOTO TEPMOMETpa U JaTyuKa

TEeMIIePaTypHhl.
6. IlpoBenenune wccaeqOBaHUS 110 TPOBEPKE THUIOTE3bl: JATBHOCTH MOJETA
HIapyKa, MymeHHOr0 TOPU30HTAIIBHO, TeM OOJIbIIE, YeM OOJIbIIIe BHICOTA MTyCKA.

Paznean 2. IlepponayajibHbIe CBeICHUS 0 CTPOCHHUHU BellecTBA.

CtpoeHue BenecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mmephl. OMNbITHI, TOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BEIIECTBA.

JIBr>keHue vyactuil BemecTBa. CBsi3b CKOPOCTH JABUKEHUS YACTHI] C TEMIIEPATYPOM.
BpoyHoBckoe nBmwxkenne, nuddysus. BzauMoaeiicTBUe YacTUIl BEIIECTBA: MPUTSHKCHUE U
OTTaJIKUBaHHE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUJIKOCTEHM U TBEPABIX
(KpucTauIMUecKux) Tell. B3aumMoCBs3b MEXIy CBOWCTBAMH BEIIECTB B pPa3HBIX
arperaTHpIX COCTOSIHUSX H WX AaTOMHOMOJICKYJISIPHBIM CcTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSTHUN BOJIBI.

Hemoncmpayuu.

1. HaGmroneHnrue O6poyHOBCKOTO JIBUKEHUS.

2. HabGmonenune muddysun.

3. Habmronenue siBaeHUN, OOBSICHSIOMIUXCA MPUTSHKEHUEM WM OTTAIKHBAHHEM

YaCTHI] BEIIECTBA.

Jlabopamopnuwie padomel u onvimol.



1. Ormenka guamMeTpa aToMa METOI0M PsiIOB (C UCTOIb30BaHUEM (oTorpaduii).

2. OmnbITHl IO HAOJIOICHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThl IO 0OHAPYKEHUIO IEUCTBUS CUJT MOJIEKYJISIPHOTO TPUTSKEHUSI.

Pa3nen 3. /IBu:keHne u B3auMoaelicTBHE TeJl.

Mexanuueckoe aABuxkeHue. PaBHOMepHOE U HepaBHOMEpHOE JIBH>KeHHE. CKOPOCTb.
CpenHsisi CKOPOCTh TP HEPABHOMEPHOM JBH>KEHUU. PacU€T myTH M BpeMEHU JIBUKEHUS.

SBneHue wuHepuuU. 3aKOH UWHepUuU. B3aumopeilcTBue Ten Kak NpUYMHA
W3MEHEHUsI CKOPOCTH ABWKEHUS Ten. Macca Kak Mepa MHEPTHOCTH Tena. [[notHocTh
BemiecTBa. CBsI3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMA BEIIECTBA.

Cuila KaKk XapakTepUCTHKa B3auMmojaeuncTBus Teil. Cuia ynpyroctu u 3akoH ['yka.
N3mepenue cuibl ¢ MOMOUIBI0 TMHAMOMETpA. SIBIeHHEe TATOTEHUs U cuiia Tskectu. Cuna
TSDKECTU Ha JpyTux miaHetax. Bec tema. HeBecomocts. CrioxkeHne cui, HampaBJICHHBIX
no ojaHou mpsimou. PaBHopelcTByromas cui. Cuia TpeHusa. TpeHue CKOJbXKEHUs M
TpEHHE NOKOA. TpeHHne B IPUPOJE U TEXHUKE.

Jemoncmpayuu.
HaGmroneHrne MexaHnuecKoro ABUKEHUS Tena.
N3mepenne CKOpoCTH MPSIMOJIMHENHOTO JBUKECHUS.
HaGmroneHue siBieHUs HHEPIUU.
Habntonenne n3MeHeHusi CKOPOCTH MPU B3aUMOJCHCTBUM TEIl.
CpaBHeHHE Macc MO B3aMMOAECHCTBUIO TEII.

ok wnNpE

CnoxxeHue cuil, HalpaBJICHHBIX IO OJJHOM MPSIMOIA.

Jlabopamopnwie pabomel u onvimol.

1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOIO JIBIKEHHUs (IIapuKa B KHJKOCTH,
MOJIEITH JIEKTPUICCKOTO aBTOMOOWIIS U TaK Jjayiee).

2. OmnpeneneHue CcpelHEW CKOPOCTH CKOJBXEHUA Opycka WIM IIapukKa Mo
HAKJIOHHOM IIJIOCKOCTH.

3. OmpexeneHue IOTHOCTU TBEPAOTO TeA.

4. OneITbl, JEMOHCTPHUPYIOIIWE 3aBUCUMOCTb pacTspkeHus (nedopmarum)
MPY>KUHBI OT MPHUJIOKEHHOMN CHUITBI.

5. OmnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI TPEHHUS CKOJBKEHUsI OT Beca
TeJa U XapaKTepa COMPUKACAIOLIUXCS TOBEPXHOCTEM.

Pa3nen 4. JlaBienne TBEPABIX TeJl, dKUIAKOCTEN U ra3os.

HNasnenne. CriocoObl yMEHbBIIEHUST M yBeJW4YeHUs JaBieHus. [laBieHue rasa.
3aBUCUMOCTD JIaBJICHUS Tra3a oT 00béMa, Temmeparypsl. [lepenaya naBieHus TBEPIABIMU
TeIaMU, KUJIKOCTAMM U Ta3zamMu. 3akoH [lackans. IlHeBMaTuyeckue MalllMHBI.
3aBUCUMOCTh JIaBJICHHSI JKHJKOCTH OT TJIYyOWHBIL. [HMIpocTaTHYECKUW MapajoKc.
CooOmratomuecs cocyabl. [ uapaBinyeckue MeXaHU3MBbI.

Atmocepa 3emnum u  atmocepHoe naBieHue. [IpHuMHBI CyIIECTBOBAHHS
BO3ay1IHOM 00010uku 3emun. OnbiT Toppuuemu. M3amepenue arMmocpepHOro AaBiIeHUS.
3aBUCUMOCTh aTMOC(EPHOTO JABJICHUS OT BBICOTHI HaJl YpoBHeM Mops. [Ipubopsr s
HU3MEpEeHUsT aTMOC(EPHOTO JABICHHUS.



JIelicTBHE JKHIKOCTM M ra3a Ha NOIpyKEHHOE€ B HHUX TeJOo. BpITankuparonias

(apxume

noBa) cuia. 3akoH Apxumena. [lnaBanue Ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.

ok wnR

N

3aBUCUMOCTD JIaBJICHHS Ta3a OT TEMIEPATYPHI.

[lepenaya naBneHUs KUAKOCTHIO U Ta30M.

Coob1maromyecst cocypl.

I'mppaBnnueckuit mpecc.

[IposiBnenue neiicTBust aTMoc(hepHOTO TaBIICHUS.

3aBUCUMOCTh BBITAJIKUBAIONICH CHIIBI OT 00bEMa MOTPYKEHHOM 4YacTu Tejaa U
IJIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITANKMUBAIOLIEH CUJIbI BECY BBITECHEHHOM JKUJIKOCTH.

VYcnoBue 1uiaBaHus TEN: IJIABAHME WIIM TIOTPYKEHHME TEJI B 3aBUCHUMOCTH OT
COOTHOUIEHUS IJIOTHOCTEN TeJa U KUAKOCTH.

Jlabopamopuvie padbomul u onvimol.

1.

Pa

HccrnenoBanue 3aBUCMMOCTH Beca Tela B BOjAE OT 00bEMa MOTPYKEHHOM B
JKMIKOCTh YacTH Tea.

OnpeneneHre BBITAJKUBAIOUIEH CHIIbI, JEHCTBYIOLIECH HA TEJIO, MOTPYKEHHOE B
JKUIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJKUBAIOIIEA CHJIbI, JECWCTBYIOIIEH HA TEIO B
JKMKOCTH, OT MacChl TeJia.

OnbITel,  JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKHUBAIOIIEH  CHJIBI,
JEHCTBYIOIIEH Ha TEIO B JKHUJIKOCTH, OT O00BEMA MOTPYXKEHHOH B >KHIKOCTH
YacTHU Te€Ja U OT INIOTHOCTH JKUJKOCTH.

KoncTpyupoBanue apeoMerpa Ui KOHCTPYUPOBAHUE JIOAKU U ONIPEAEIIEHUE €€
IPy30I10ABbEMHOCTH.

3nea 5. PaGora u MOIIHOCTH. JHEprus.

Mexannueckas padota. MOITHOCTb.
[IpocThie MeXaHU3MBI: pbryar, OJ0K, HAKJIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBecHS

pbIidara.

[IpumeHeHne mpaBuiia paBHOBECHS pblyara K OJIOKY. «30JI0TOE MPaBUIION»

mexanuku. KITJI mpocTeix Mexanu3moB. [IpocTeie MexaHH3MBbI B OBITY U TEXHHKE.
Mexanunueckas sHeprus. Kunetnueckas u noreHiumanbaas sueprus. [Ipespamienue

OJIHOT'O BUJIa MEXAHUYECKON YHEPTUHU B IPYyroi. 3aKOH COXPaHEHHMS SJHEPTUU B MEXAHHKE.
Jemoncmpayuu.

1.

IIpuMepsl NPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomel u onvimol.

1.

2.

3.

4.
8 KJUIA

Onpenenenrie pabOThl CHIBI TPEHHUS TPU PABHOMEPHOM JIBIKCHUU Tejla IO
TOPU30HTAIBHON MOBEPXHOCTH.

UccnenoBanune ycnoBHil paBHOBECHS pblYara.

N3mepenue KIIJ[ HaKI0HHOM IITIOCKOCTH.

N3yueHne 3akoHa COXpaHEHUS MEXaHUYECKON IHEPTUH.
CC



Pasnen 6. TennioBble siBJICHUS.

OCHOBHBIE TOJOXKEHUS MOJIEKYJIIPHO-KUHETHUECKOW TEOPUHM CTPOEHUS BEIECTBA.
Macca u pa3Mepsl aTOMOB U MoJieKyd. OIBITEI, NOATBEP)KIAIOIINE OCHOBHBIE
MOJIOKEHUSI MOJIEKYJIIPHOKUHETUYECKOU TEOPHUH.

Mopnenu  TBEPHOro, IKHAKOTO M  Tra3000pa3HOr0  COCTOSHUM  BEIECTBa.
Kpucramnyeckne u amopdubie Tena. OOBACHEHHE CBOMCTB TIa30B, >KUIKOCTEH U
TBEPABIX TEJ HA OCHOBE IOJIO)KEHUW MOJIEKYJISIPHO-KMHETUYECKON Teopun. CMaunBaHue
U KalWJUIIpHbIE sIBIeHUs. TerioBoe pacliupeHue U cxxaTue.

Temneparypa. CBs3p TemMnepaTypbl cO CKOPOCTBbIO TEIIOBOIO JBHKEHUS YaCTHLL.
Buytpennsisi sueprusi. CriocoObl M3MEHEHUs] BHYTPEHHEH SHEpruu: Teruionepenada H
coBepuieHMe paboThl. Buuel Temonepenauu:  TEIMIONPOBOAHOCTh, KOHBEKIIMS,
U3IIy4YEHHUE.

KomnyectBo TemmoTsl. YienpHas TEIUNIOEMKOCTh BEMIECTBAa. 1emIooOMeH u
TEIJIOBOE paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnmaBieHue M oTBepieBaHUE
KPUCTAJUIMYECKUX BEILIECTB. YJelbHas TeruoTa 1aBneHus. IlapooOpa3oBanue u
koHjeHcanus. HMcmapenme. Kunenue. VYnaenpHas  Teriota  napooOpa3oBaHUS.
3aBUCUMOCTb TEMIIEPATYpPhl KUIIEHHS OT aTMOC(EPHOTO 1aBIICHUS.

BnaxHocTp Bo3yxa.

DOHeprus TOIUIMBa. Y I€NbHAS TEIJI0Ta CrOPaHUs.

[Tpuniuns! padotsl TermnoBsix apurateneit KI1J[ TemnoBoro neuratens. TemioBbie
JBUTATEIN U 3aIIUTA OKPYIKAOLIEH CPEJIbI.

3aKOH COXpaHEHUs U NPEBPALIEHUS SHEPTHH B TEIJIOBBIX MpoOLECcCax.

Jemoncmpayuu.

1. HaGmroneHnue GpoyHOBCKOTO JIBUKEHUS.

Hab6monenne muddyzun.
HaGmonenue sBiieHni cMauMBaHUS M KaWJUIIPHBIX SIBJICHUIA.
Habmionenne TerioBoro paciupenus Ted.

vk wnwN

N3menenue npamieHuss rasa TpU HM3MEHEHMH OObEMa W HAarpeBaHUHM WJIU
OXJIAXKICHUH.

[IpaBuna u3smepeHust TEMIIEPATYPHI.

Bunael Tenonepegaum.

OxJaxeHne Mpyu COBEPIICHUH PaOOTHI.

©® N o

HarpeBanue npu coBepiiieHUU pabOThl BHEITHUMHU CHUJIAMHU.

10. CpaBHeHUE TEIIOEMKOCTEN Pa3IUYHBIX BEILIECTB.

11. HaOnronenue KUIIEHUS.

12. HabmroieHre OCTOSTHCTBA TEMIIEPATYPBI TIPH TIJIABICHHH.

13. Moaenu TEMJIOBLIX ABUTATENIEN.

Jlabopamopnvie padomul u onvimol.

1. OnbIThl 1O OOHAPYKEHUIO NEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

2. OnbITHI IO BRIPALIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM MM caxapa.

3. OmbITH 110 HAOIOIEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX
TeJ.



4. OmpeneneHue NaBiIeHUs Bo3ayxa B OayuloHe IMINPUIa.

5. OmnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh JABJICHUS BO3yXa OT €ro o0bhéMa u
HarpeBaHus WU OXJIAXKICHUSI.

6. [IpoBepka rumore3bl JUHEHHOW 3aBHUCHUMOCTH JJIMHBI CTOJIOMKA KUIAKOCTH B
TEPMOMETPUYECKON TPYOKE OT TEMIIepaTypHhl.

7. HaOmioneHnne W3MEHEHHS] BHYTPEHHEHl OSHEpruM Tejla B pe3yibTare
TEerUIonepeaayu U paboThl BHEIIHUX CHUIL.

8. HccnenoBaHue siBIeHUS TEMI000OMEHA MPU CMEIIMBAHUU XOJIOJAHOM U ropsiyeit
BO/IBL.

9. OmpepeneHre KOIUYECTBA TEIUIOTHI, MOTYYEHHOTO BOJOW MPHU TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LUIIUHIPOM.

10. OnpeneneHue y1eapHON TEMIOEMKOCTH BEILIECTBA.

11. MccnienoBanue npoiecca UCrapeHus.

12. OnpeneneHue OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

13. Onpenenenue y1eapHON TEIIOTHI TUIABICHUS JIbJA.

Pa3znesn 7. DnekTpruecKkue 1 MAarHUTHbIC SIBJICHUS.

Onektpuzanusa Ten. JlBa pojaa SIEKTpUYECKUX 3apsaoB. BzaumopeiicTBue
3apsOKEHHBIX Tell. 3akoH KyroHa (3aBUCUMOCTB CHIIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEJ
OT BEJIMYUHBI 3aPSAJIOB U PACCTOSHUS MEK]Y TEIAMM).

Onextpuueckoe mnone. Hampsx€HHocTh snmekTpuyeckoro mnoss.  [TpuHnmn
CYMEPIIO3UIUH IEKTPUICCKUX T0JIeH (Ha KaueCTBEHHOM YpPOBHE).

Hocurenu osnekrpuueckux 3apsioB. OJIEMEHTAPHBIA 3JIEKTPUUECKUN  3aps.
Crpoenue aroma. [IpoBOAHMKM M AMAIIEKTPUKU. 3AKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsna.

DNEeKTpUUYECKUI TOK. Y CIIOBUSI CYLIECTBOBAHUS JIEKTPUUECKOTO ToKa. McTouHnku
MOCTOSTHHOTO TOKa. JIeHCTBHSL DIIEKTPUYECKOTO TOKa (TEIJIOBOE, XMMHYECKOE,
MarHuTHOE). DJIEKTPUUECKHUM TOK B )KHAKOCTSAX M ra3ax.

Onektpuueckas nenb. Cuna Toka. DneKkTpuyeckoe HarpsbkeHue. ConpoTHBIEHUE
IIPOBOJHUKA. YIEJIBHOE CONPOTUBJIEHHE BellecTBa. 3akoH OMa i ydacTKa LEIu.
[TocnenoBarenbHOE U MapauIeIbBHOE COEAUHEHUE ITPOBOTHUKOB.

PaGora u MomHOCTH  dJekTpuueckoro Toka. 3akoH Jlxoyns—JleHna.
DJNeKTpuYecKre Ieny M TOTPEOWTENn 3JIeKTpuueckod sHepruu B ObiTy. Koportkoe
3aMbIKaHUE.

[TocTositHHbIE MarHuThl. B3anmonelcTBHE NOCTOSHHBIX MarHUTOB. MarHutHoe
nosie. MaruuTHoe noje 3eMid U ero 3HaueHue s ku3Hu Ha 3emiue. OnbIT Dpcrena.
MarHuTHOE MOJe 3JIEKTPUYECKOTro TokKa. [I[puMeHeHue 3JIEKTPOMarHUTOB B TEXHHUKE.
JleficTBe MarHUTHOTO TOJII HA MPOBOJHUK C TOKOM. DJIEKTPOJBUIATENIb MOCTOSIHHOTO
TOKa. lcnosb30oBaHME DJJIEKTPOABUIATENIEM B TEXHUYECKUX YCTPOMCTBAX M Ha
TPAHCIIOPTE.

OnbiTel Dapanes. SBieHue syekTpoMarHuTHOW uHAyKiuu. IlpaBuno Jlenna.
OnexrporeHeparop. CrocoObl MOMyYEHUS IIEKTPUISCKON dHEPTUU. DIEKTPOCTAHIINN HA
BO300HOBJISIEMBIX UICTOUHUKAX YHEPTHUU.



emoncmpayuu.

WO NOU A WDN PR

DnekTpuszanus Ted.

JIBa pojia 3JEKTPUYECKUX 3apsi10B U B3aUMOJCICTBHE 3apsHKEHHBIX Tedl.
YCTpPOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DneKkTpocTaTu4ecKast UHIAYKLHUS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apSI0B.

[IpOBOHUKHY U TUANEKTPUKHU.

MonenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.

VICTOYHMKY MTOCTOSIHHOTO TOKA.

JIENCTBHS DIIEKTPUYECKOrO TOKA.

10. DNEKTPUYECKUM TOK B JKHIKOCTH.

11.T a30BsIi1 pa3ps.

12.V3MepeHune cuiibl TOKa aMIIEPMETPOM.

13. MI3mepeHue IIeKTPUIECKOTO HAIIPSKEHUSI BOJIbTMETPOM.

14.PeocTtat u Mara3uH CONpPOTUBIICHUH.

15. B3anMmoeiicTBUEe NOCTOSHHBIX MAarHUTOB.

16. MO,Z[CJ'II/IpOBaHI/Ie HCBO3MOKHOCTHU pa3acCJICHUA ITOJJIOCOB MarduTa.

17.MoaenupoBaHre MATHUTHBIX IOJIEW ITOCTOSTHHBIX MATHUTOB.

18. OnwIT Dpcrena.

19. MarnuTHOE 1oJie TOKa. DJIEKTPOMArHUT.

20. ,Z[eﬁCTBHe MAarauMTHOIO ITIOJIS Ha ITPOBOAHUK C TOKOM.

21. DneKkTpoABUraTeNb MOCTOSIHHOIO TOKA.

22.VccnenoBaHue sIBJICHUS JICKTPOMArHUTHOM WHIYKITHH.

23. OnbiTel @apanes.

24.3aBUCUMOCTD HaIlpaBJICHHUA  HWHAYKIOHUOHHOI'O TOKa  OT YCJIOBI/Iﬁ €ro

BO3HHMKHOBCHHA.

25. DneKTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopnuie pabomul u onvimol.

1.

o u .k w

OneiTel 1O  HAONMIOJNEHUIO  DJEKTPU3AlMK  Tel  MHAYKIMEW | Tpu
CONIPUKOCHOBCHHH.

UccnenoBanne  NE€UCTBHUS  DJIEKTPUYECKOrO MOJMA HA NPOBOAHUKU U
TUAJIEKTPUKH.

COopka u npoBepka pabOThI IEKTPUUECKOM 11T TOCTOSIHHOTO TOKA.
N3mepenue u peryJimpoBaHue CHJIbI TOKA.

N3mepenue u peryinupoBaHue HanpsHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHWJIbI TOKa, HAYIIETO YEpe3 pEe3UcCTop, OT
CONPOTHUBIICHUSI PE3UCTOPA U HAIIPSIKEHUSI HA PE3UCTOPE.

OnbIThl, AEMOHCTPHUPYIOIINE 3aBUCUMOCTb JJIEKTPUYECKOTO COMPOTUBIICHUS
MPOBOJIHHMKA OT €T0 JJIUHBI, IUIOLIA U ONEPEUHOr0 CEUCHUS U MaTepuara.
[IpoBepka mpaBuna CHOXKEHUS HANPSDHKEHUHM IIPU  [OCIEI0BATEIBHOM
COEJIMHEHHUU JBYX PE3UCTOPOB.



9. IlpoBepka mpaBuia Ui CWIBL TOKAa IIPpU IApPAJUICIBHOM COCAUHEHUU
PE3UCTOPOB.

10. Onpenenenne padoOThI JIEKTPUUECKOTO TOKA, UAYILIETO YePE3 PEIUCTOP.

11. OnpeneneHre MOITHOCTH JIEKTPUYECKOTO TOKA, BBIAEIIIEMON Ha PE3UCTOPE.

12.WccnenoBanue 3aBUCMMOCTH CWJIBI TOKA, HIYIIETO Yepe3 JIAMIOYKY, OT
HaIIpSDKEHUS HA HEW.

13. Onpenenenue KIIJ[ narpeBatensi.

14. MccnenoBaHue MarHuTHOTO B3aUMOJEHCTBHSI IIOCTOSSHHBIX MAarHUTOB.

15. 3yyeHne MarHUTHOTO MOJISi MOCTOSIHHBIX MAarHUTOB MpPHU UX OOBEAMHEHUU U
pa3leIeHUN.

16. MccnenoBanue NENCTBHS DJIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17.OnbIThI, 1EMOHCTPUPYIOIIHAE 3aBUCUMOCTD CHJIbI B3aUMOJEHCTBHS KaTYIIKH C
TOKOM M MAarHuTa OT CWJIbI TOKA U HAIIPABJICHUsI TOKA B KAaTyLIKE.

18.M3yueHue nercTBUS MarHUTHOTO IIOJIsI HA IIPOBOJHUK C TOKOM.

19. KoHCTpyupoBaHue U U3y4eHHe pabOThl AIEKTPOIBUTATEIS.

20. U3mepenune KIIJ 3i1ekTpoABUraTeIbHOM YCTAHOBKH.

21.0mBITBI O  MUCCJIEAOBAHUIO  SIBJICHHUS  DJEKTPOMAarHUTHOM  MHAYKLUU:

HCCIIE0OBAaHNE U3MEHEHUN 3HAYECHUS U HAIIPABJICHUS MHIYKIIMOHHOIO TOKA.
9 KJIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe — aBmwkeHue.  MarepuanpHas — Touka.  Cucrema  OTCYéTa.
OTHOCHUTENBHOCTh ~ MEXAaHMYECKOro  ABWXKEHHMS. PaBHOMepHOE  IIPSMOJIMHENHHOE
neuxeHue. HepaBHomepHoe mnpsMonuHeiiHoe aBukeHue. CpelHsis W MIHOBEHHAs
CKOPOCTb T€JIa IPU HEPAaBHOMEPHOM JBUKECHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiinHeiHoe aBuxkeHne. CBOOOIHOE MasieHue.
Omnbrtel [Manuies.

PaBHOMepHOE JBUKEHHME 1O OKpyXHOcTH. llepuog u yacrota oOpaieHus.
JIuneliHas U yrinoBasi CKOpOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHE.

IlepBeiii 3axkoH Herotona. Bropoit 3akon Hsrorona. Tpermit 3akoH Hprorona.
[IpyuHUMD CynIEeprO3ULIMY CHIL

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHHMs: CWJIa TPEHHsI CKOJIBKEHUS, CHJIA
TpPEHUs IOKOs1, IPYTUe BUABI TPEHUS.

Cuna TSKeCTU U 3aKOH BCEMHUPHOTO TATOTEHHSI. Y CKOPEHHE CBOOOHOTO IMaJeHUsl.
IBuxenue maner Bokpyr Cosnua. IlepBas kocmmueckas ckopocTb. HeBecomocTs u
IEepErpy3Ku.

PaBHOBecue MarepuanbHOW TOYKUA. AOCONIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPEIUIEHHOM OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TsxkecTH.

Nmnynbe Tena. M3meHenue wumiynbca. Mmmynbe cuiibl. 3aKOH COXpaHEHUS
MMITyJIbca. PeakTUBHOE JBHKEHHE.

Mexanuueckas pabora W MOIIHOCTb. PabGora cui TsDKECTH, YHNPYTOCTH, TPEHUSL.
CBs3b sHepruu U paboTel. [loTeHnanbras sHeprus Teia, MOIHATOrO HaJl TOBEPXHOCTHIO



3emun. [loTeHnmanbHas sHeprus c:xatod npykuHbel. Kunernueckas sHeprus. Teopema o
KUHETUYECKON DHEPTUU. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTHH.
Hemoncmpayuu.

1.

o u .k w

7.
8.
9.

HaGntoneHne MexXaHMYEeCKOro [BIJKEHHS Teja OTHOCHTENIbHO pa3HBIX Tell
OoTCY€Ta.

CpaBHeHHE TIIyTel W TPACKTOPWUH JBMIKEHUS OJHOTO W TOTO JKE Tela
OTHOCHTEJIPHO Pa3HBIX TEJl OTCYETA.

H3mepeHne CKOpOCTH U YCKOPEHUS TIPSIMOJIMHEHHOTO JBHKCHUSI.
HccnenoBanue mpu3HaAKOB PAaBHOYCKOPEHHOTO JIBUKCHHUSI.

Habmonenne qBMKeHUs Tella 0 OKPY>KHOCTH.

HaGmronenne MeXaHWYEeCKUX SBJICHHUM, MPOUCXOISIIMX B CHCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHHU OTHOCHTEIHHO
kaOuHeTa QU3HKH.

3aBUCUMOCTh YCKOPEHHUS TeJIa OT MAcChl TeA U JCHCTBYIOIICH HA HETO CHIIBIL.
HaGuroieHne paBeHCTBA CUIT TIPU B3aUMOJICHCTBUU TEJI.

N3menenue Beca Tea npu yCKOPEHHOM JIBUXKEHUH.

10. Ilepenavya nmmnyJibca Npy B3aUMOJEHCTBUM TEIL.

11.TIpeoOpa3oBanHus SHEPTUH TTPH B3aUMOACHCTBUH TEII.

12. CoxpaHeHuEe UMITYJIbCA IPU HEYTIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHue UMIyJIbCa Py a0COTIOTHO YIIPYTOM B3aUMOICHCTBHH.

14. HaGmroieHrue peakTUBHOTO JBUKEHUS.

15. CoxpaHeHue MEXaHUUYECKON YHEPTHH MPU CBOOOTHOM TMaJICHUH.

16. CoxpaHeHHEe MEXaHWYECKOM HSHEpPruu MNpU ABWXKEHUU Tejla MOJ JCHCTBUEM

MIPYKUHBI.

Jlabopamopnvie pabomul u onvimol.

1.

KoHctpynpoBanue Ttpakra Uil pasroHa M JAJBHEMIIET0 PaBHOMEPHOIO
JBYKCHUS IIAPUKA WU TEIICKKH.

Omnpenenenune cpeHell CKOPOCTH CKOJBKEHUS OpycKka WIN JBUKEHUS LIapuKa
10 HAKJIOHHOM TUIOCKOCTH.

OnpeneneHve yYCKOpEHUsT Tela IIpU PABHOYCKOPEHHOM JIBUJKEHUU 10
HAKJIOHHOU IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH NYTH OT BpPEMEHU IIPU  PaBHOYCKOPEHHOM
JBYO)KEHUU 0€3 HadallbHOW CKOPOCTH.

[IpoBepka runoTesbl: €ciau NpU PaBHOYCKOPEHHOM JBMKEHHUU 0€3 HavyajJbHOU
CKOPOCTH IIYTH OTHOCSITCS KaK Psii HEUETHBIX YHCEI, TO COOTBETCTBYIOLINE
IIPOMEKYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO
JIaBJICHMSL.

Onpenenenne ko3 HUIIUEHTA TPEHUS CKOJIBKESHHUS.

Onpenenenre )XECTKOCTH MPYKUHBI.



9. Ompepenenue pabOThl CHIIBI TPEHUSI MPU PABHOMEPHOM [BHXKEHUU Tella O
TOPU30HTAIBHOW MOBEPXHOCTH.

10. Onipenenenue padoThl CUIIBI YIPYTOCTH MPHU MOIBEME IPy3a ¢ UCIOJIB30BAHUEM
HEMOJIBM)KHOTO U MOJBUKHOTO OJIOKOB.

11. I3y4yeHune 3aKOHA COXPAHEHUsS SJHEPTUM.

Pasznen 9. Mexannueckue Koj1e0aHUs U BOJIHBI.

KonebarenbHoe paBmxenne. OCHOBHBIE XapaKTEPUCTHKU KOJIEOaHWIl: MEpHO/,

4acTOTa, AaMIUIMTYyJda. MareMaTu4ecKuid W NPYXKUHHBIM MasTHUKH. [IpeBpamieHnue
SHEPTUU NpHU KoJedaTeIbHOM JIBUKEHUU.

3aTyxa101u1/Ie KoJIcOaHMsI. BBIHY)KIICHHLIG koyieOanusi. Pe3onanc. MexaHudeckue

BosiHbl. CBoOMCTBa MexaHMYeckuX BoJH. [IpononbHble M monepedHble BOJIHBL JlanHa
BOJIHbl M CKOpPOCTb €€ pacHpOCTpaHeHHs. MexaHM4YecKHe BOJIHBI B TBEPJAOM TEJeE,

CeliICMUYECKUE BOJIHEIL.

3Byk. ['pomkocte 3Byka u BbeICOTa TOHA. OTpaxenue 3Byka. HMHOpa3Byk wu

yJIbTPa3BYK.

Hemoncmpayuu.

1. HaGmionenue konebGaHuii Ten mox JEHCTBHEM CHJIbI TSXKECTH M CHIIBI
YIPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTH U Ha IIPYKUHE.

HabmnroeHre BbIHY XK /I€HHBIX KOJI€OaHUN 1 pe30HaHCca.

PacnipocTpanenne mpoA0IbHBIX U TIONEPEYHBIX BOJIH (Ha MOJIETIH).
HabmroeHne 3aBUCHMOCTH BBICOTHI 3ByKa OT 4aCTOTBI.

o Uk wnN

AKyCTUYECKUI PE30HAHC.

Jlabopamopnvie pabomul u onvimol.

1. OmpeneneHue 4acTOTHI U MEPUOAA KOIeOaHH MaTEMaTUYECKOTO MasTHUKA.

2. OmpeneneHue 4acTOTHl U MIepruoAa KojieOaHH MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH MEPHOAA KOJICOAHUH MOIBEIICHHOTO K HUTHU Ipy3a
OT JIJTUHBI HUTH.

4. VccnenoBaHue 3aBHCHMMOCTH IEpHOJia KOJeOaHUM NPYKUHHOTO MasiTHUKA OT
Macchl rpy3a.

5. IlpoBepka HE3aBHUCUMOCTH IepHOAa KojeOaHuil rpy3a, MOJIBEIIEHHOTO K HUTH,
OT Macchl rpysa.

6. ONbIThl, IEMOHCTPUPYIOIIME 3aBHCHUMOCTh MEpUoAa KOJEOAHUH NPYKUHHOTO
MasiTHUKA OT MacChl TPy3a U )KECTKOCTU MPYKUHBIL.

7. U3mepeHue yckopeHus CBOOOHOTO Ma/ICHHUS.

Pa3zgen 10. DjieKTpOMArHUTHOE 10J1€ U 3JIEKTPOMArHUTHbIE BOJIHBI.

DNEeKTPOMarHuTHOE ToJe. DJIEKTPOMAarHUTHbIE BOJIHBL. CaoiicTBa

ANeKTpoMarHuTHbIX  BoJH. [llkama snexkrpoMarHuTHBIX BOdH. HMcnosb3oBaHue

QJICKTPOMArHuTHBIX BOJIH JJIA COTOBOM CBSI3H.

DnekTpoMarHuTHas npupoaa ceeta. CKopocTh cBeTa. BomHOBBIE CBOIICTBA CBETA.
Hemoncmpayuu.
1. CgoiicTBa IEKTPOMArHUTHBIX BOJIH.



2.

BoiHOBEBIE CBOIICTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1.

W3yueHre CBOMCTB 3JCKTPOMArHUTHBIX BOJH C [OMOIIBI MOOUIBHOTO
TenedoHa.

Paspnen 11. CBeToBbIC SIBJICHHS.

JlyueBast mognenb cBera. Mcrounuku cBeta. [IpsimonuHelHOe pacrpocTpaHeHHe
ceera. 3atmeHuss ComHmna u Jlynel. Otpaxenue cera. Ilnmockoe 3epkano. 3akoH
OTpakKeHHsI CBETA.

[Ipenomnenue cBeta. 3aKoH mpenomieHus cBeta. [loaHoe BHyTpeHHEee OTpaXKeHHe
cBeTa. Vcnoiap30BaHME OJTHOTO BHYTPEHHETO OTPAXKEHHSI B ONITUYECKUX CBETOBOAX.

Jlunza. Xox nyyeit B nuH3e. Onruyeckas cucreMa (oroanmnapara, MUKpOCKoONa U
teneckona. ['11a3 kak onTuyeckas cucreMa. biM3opykocTs U JalbHO30PKOCTb.

Paznoxxenune 6enoro cBera B ciekTp. OnbiTel HptoToHa. CroxkeHne CHeKTpaIbHBIX
uBeToB. [{ucnepcus certa.

Hemoncmpayuu.

O oo NOULEWNPR

[IpsimosIMHENHOE pacpOCTPAaHEHHE CBETA.

OTtpakeHue cBerta.

[Tomyuenue n300paxeHnii B INIOCKOM, BOTHYTOM M BBIIIYKJIOM 3€pKajiax.
IIpenomiienue cBera.

OnTu4eckuii CBETOBOJ,.

Xon ydeii B coOuparomeii TuH3e.

XoJ Jiydeu B pacCEerUBarOLIEH JIMH3E.

[Tonyuyenne n300pakeHU ¢ TOMOUIBIO JUH3.

[Tpunuun neficTBus Qoroanmnapara, MUKPOCKOINA U TEJIECKOIIA.

10. Moaensb riasa.

11. PaznosxeHue 6enoro cBeTa B CIEKT).

12.TlonyueHue Geioro cBeTa MpH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuvie pabomul u onvimol.

1.

HccnenoBanue 3aBUCHUMOCTH yIia OTPAXKEHHs] CBETOBOIO Jiydya OT YyIUia
TaICHUS.

N3yyeHune xapakTepUCTHK M300paKeHHSI IPEIMETa B TUNIOCKOM 3epKajie.
HccnenoBanue 3aBUCMMOCTH yriia TPEIIOMIICHHS CBETOBOTO Jiyda OT Yrjia
MaJICHUS Ha TPAHMIIC «BO3TYX—CTECKIIO».

[Tonyuenue n3o0paxxeHU ¢ TOMOIIBIO COOMPAFOIICH JIUH3BI.

Onpenenenrie (OKYCHOTO PACCTOSIHUS W ONTHYECKOW CHJIBI COOMparoIen
JIMH3BI.

OMNBITHI IO PA3JI0OKEHUIO OCIIOTO CBETA B CIIEKTP.

OneITEI 1O BOCHPUSTHIO IIBETa IMPEAMETOB NpU UX HAOIIOJCHUU Yepe3
I[BETOBBIE (DHITBTPHI.

Pa3znen 12. KBanroBble ABJIEeHUS.



Oneitel  Peseppopna u rmuianerapHas Mozenb atoma. Mogenbs atoma bopa.
Hcnyckanue u nornouenue ceerta aromoM. Kantsl. JInHeyaThie CIIEKTPBI.

PagnoaktuBHOCTh. Anb(da, Oera- U raMmma-usinydeHus. CTpoeHHue aTOMHOIO sijipa.
Hyknonnas monens atomHoro sigpa. M3oronsl. PagnoakTuBHbie npeBpamenus. [lepuon
MOJTypacmaja aTOMHBIX sJIEp.

SnepHple peakiuy. 3aKOHBI COXPAHEHUS 3apsAI0BOT0 U MacCOBOTO YUCEN. DHEPrus
CBsA3M aTOMHBIX saep. CBs3p Macchl M 3HEpruu. Peaknuu cuHTE3a M JENEHUS S1Ep.
Uctounnku sneprun ConHLa U 3BE3.

Anepnas osHepreruka. JIeMCTBHUS paJMOAKTUBHBIX W3JIYyYEHMM Ha KUBBIC
OpraHU3MBI.

Jemoncmpayuu.

CrexTpsl U3IIyYEHHUs U MOTJIOUICHUS.
CrieKTphl pa3Iu4HbIX ra30B.

CunekTtp Bomopoaa.

Habmionenne tpekoB B kamepe Buibcona.
PaGota cuéTurka HOHU3UPYIOUINX U3TyYEeHUH.

ok wnNE

Perucrpanus u3nyyeHus NpupoIHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomel u onvimol.

1. HaGmro/ieHue CIUIONIHBIX U TUHEHYATHIX CIIEKTPOB U3TyUYEHUSI.

2. HccnenoBanue TpeKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY IYTH (IO

dhotorpadusam).

3. Usmepenue pannoakTUBHOTO (OHA.

IToBTOPHUTEIHHO-00001IAIOIIUIA MOAYJIb.

[ToBTOpUTENHHO-0000MAOIMUNA MOIYJIb TpPETHA3HAYEH JUIS CUCTEMaTH3alluu U
00001IeHUsT TIPEMETHOTO COACPXKAHUS W OMbBITA JEATEIBHOCTH, PUOOPETEHHOTO TIPH
M3y4eHUH Bcero Kypca (u3uku, a Takke i TMOATOTOBKM K OCHOBHOMY
rOCyIapCTBEHHOMY 2K3aMEHY 10 (PU3UKE /Il 00Yy4arouXcsi, BBIOPABIIUX ITOT Y4eOHBII
peaMeT.

[Ipn wu3yuyeHUHM MAHHOTO MOAYJS PEATU3YIOTCA W CUCTEMATH3UPYIOTCS BHJIbI
JIESITEIIBHOCTH, Ha OCHOBE KOTOPBIX OOECIeYMBAETCS JOCTHIKEHUE MPEIAMETHBIX H
MeTanpeIMEeTHBIX MJIAHUPYEMBIX pe3yIbTaTOB 00yueHwus, dhopmupyercs
€CTECTBEHHOHAay4YHasi TPAMOTHOCTh: OCBOCHHE HAy4YHBIX METOJOB HCCIEAOBAHUS
SIBIICHUW TIPUPOJBI U TEXHUKHU, OBJIAJICHUE YMEHUSMU OOBACHATH (PU3NUYECKUE SIBIICHUS,
MPUMEHSST TIOJIyYEHHBIE 3HaHUS, pelaTh 3aJadyd, B TOM YHCIE KAaYECTBEHHbIE W
AKCIIEPUMEHTAIbHBIE.

[IpuHUMNIMAIBHO AESATEIbHOCTHBIM XapakTep AAHHOTO pasjelia peanu3yercs 3a
CYET TOTO, YTO OOYUAIONTUECS BBIMOTHIIOT 3aJJaHUsI, B KOTOPBIX UM TIPE/IaraeTcs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHUW Paclio3HaBAaTh M HAYYHO OOBIACHATH (hU3HUECKHE
SIBJIEHUSI B OKPYKAIOLIEN MTPUPOJE U ITOBCETHEBHON KU3HU;

WCII0JIH30BaTh HAYUHBIE METObI UCCIIEIOBAaHUS (PU3UUECKUX SIBIICHUM, B TOM YHCIIC
JUISL IPOBEPKU TUIIOTE3 U MOIYUYEHUS] TEOPETUUECKUX BBHIBOJIOB;



OOBSICHATH HAy4YHBIE OCHOBBI HaWOOJEe BAKHBIX JIOCTHKCHHHA COBPEMEHHBIX
TEXHOJIOTUHM, HampuMep, MNPAKTUYECKOTO MCHOJIb30BaHUS PA3IMYHBIX HCTOYHUKOB
SHEPIrMM Ha OCHOBE 3aKOHA IPEBpAIICHMs M COXPAHEHUS BCEX H3BECTHHIX BHJIOB
SHEPTUHU.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

N3yyenune (u3MKM Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3OBaHMs HANpaBlIEHO Ha
JOCTHDKEHUE JIMYHOCTHBIX, METAlpPEeIMETHBIX U IPEeAMETHBIX 00pa3oBaTeIbHBIX
pE3yJIbTATOB.

B pesynbrate msyueHuss (U3MKM HAa yPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs y
oOyuatonierocst 0yayT c()OpMUPOBaHbI CIEAYIONIME INYHOCTHBIE PE3yJIbTAaThl B YACTH:

e 1) NaTPHOTHYECKOTO BOCTIUTAHUSA:

® — NpOSBICHHE HUHTEpeca K HCTOPUUM U COBPEMEHHOMY COCTOSIHMIO POCCHUHCKOM
(duznuecKkol HayKH;

® — [[EHHOCTHOE OTHOIIEHHE K JIOCTHKEHUSIM POCCUMCKUX YUEHBIX-(PUZUKOB;

e 2) rpa’KAaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIINTAHUA:

® — TOTOBHOCTh K aKTHMBHOMY YYacTHIO B OOCYKJIE€HUM OOIIECTBEHHO 3HAUYUMBIX U
STHYECKUX TNPOoOJIeM, CBS3aHHBIX C TNPAKTUYECKHMM TNPUMEHEHHUEM JOCTH)KCHUMN
buzuku;

® — OCO3HaHHE BaXKHOCTH MOPAJIbHO-ITUYECKUX MTPUHIIUIIOB B JIEATEIHHOCTH YUEHOTO;

e 3))3CTeTHYECKOr0 BOCIIMTAHMS:

® — BOCHOPHUATHE SCTETHYECKMX KauecTB (PU3MUECKOW HayKu: €€ TapMOHHUYHOIO
HOCTPOEHMSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

® 4) HeHHOCTH HAYYHOI0 MO3HAHMS:

® — OCO3HAHME IEHHOCTH (PU3MUYECKON HAYKM KaK MOIIHOTO MHCTPYMEHTa MO3HAHHS
MHpa, OCHOBBI Pa3BUTHS TEXHOJOTHI, BAXKHEHIIIEH COCTABISIIOLIEH KYIbTYpbI;

® — pa3BUTHE HAy4YHOH JI0OO3HATEIBLHOCTH, MHTEpPEca K MCCIEA0BATEIbCKON
NESITENIbHOCTH;

e 5) dopMupoBaHus KyJbTYPhI 310POBbS U IMOLMOHAIBHOIO 0J1ar0NOIyYusi:

e — OCO3HaHUE IIeHHOCTH Oe3zomacHOro oOpa3a KH3HMU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAKHOCTH MpaBUJl 0€30MacHOr0 MOBEJCHUS Ha TPAHCIIOPTE,
Ha JIOporax, ¢ 3JIEKTPUYECKUM U TEIUIOBBIM 000PY/I0BAaHUEM B JOMAITHUX YCIOBUSX;

e — chopMUPOBAHHOCTh HaBbIKa pedICKCUH, MTPU3HAHUE CBOETO MpaBa Ha OIMIMOKY U
TaKOro e MpaBa y Ipyroro 4yejaoBeKa;

e 6) TPyZ10BOr0 BOCIIUTAHMS:

e — QAKTUBHOE YYacTHE B pEHICHHH MpaKTUYeCKUX 3aJad (B paMKax CeMbH,
00pa3oBaTeNIbHOM OpraHu3allii, TOpPOJAa, Kpasl) TEXHOJOTHYECKOW M COLMAIbHOU
HAPAaBIEHHOCTH, TPEOYIOIIUX B TOM YHCIE U PU3NYECKUX 3HAHUM;

® — HMHTEpeC K MPaKTHUYECKOMY M3yUEHHUIO MPOQECCHil, CBSI3aHHBIX C (PU3UKOIA;

e 7) 3K0JIOTUYeCKOr0 BOCTINTAHUS:

® — OpHMEHTAalUs HAa NMpUMEHeHUe (QU3MYECKUX 3HAHUW ISl pelieHus 3a1ad B o0JacTu
OKpY’)Kalollel cpeapl, IUIAaHUPOBAHUS TIOCTYMKOB U OIEHKHM HMX BO3MOXKHBIX
MOCIIEACTBUI JIs1 OKPYXKAIOUIeil cpeibl;



® — OCO3HAaHME TIJO0AJBHOTO XapakTepa OHKOJOTHYECKUX TMpodieM M MyTed HX
peleHus;

e 8) ajanTanuM K M3MEHSIOIIMMCS YCJIOBHSM COLMAJILHON M NPUPOIHOM Cpeabl:

¢ — 1OTpeOHOCTh BO B3aUMOJICHCTBUM IPH BBIIOJHEHUM HCCIEIOBAHUNA U IPOEKTOB
¢u3nyecKoil HanmpPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JPYTHUX;

® — [OBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO IeATEeIbHOCTD;

e — OTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUM, B TOM YUCie (OpMYIUPOBATH UJEH,
TIOHATHS, TUTIOTE3bI O PU3NIECKUX O0BEKTAX U SABICHUSIX;

e — oco3HaHHWE Ne(DUIIMTOB COOCTBEHHBIX 3HAHMH W KOMIIETEHTHOCTEW B OOJIACTH
du3uKy;

® — IUIAHUPOBAHHE CBOETO PA3BUTHUS B MPUOOPETEHUHU HOBBIX (PU3NUECKUX 3HAHUI,

® — CTpeMJICHHE aHAIM3MPOBATh M BBIABIATH B3aWMOCBSI3U IPHPOJBI, OOIIECTBA U
SKOHOMUKH, B TOM UHUCJIE C UCIIOJIb30BAHUEM (PU3UUECKUX 3HAHMIA;

® — OILICHKA CBOMX JIEHCTBUM C YYETOM BIIMSHHUS HA OKPYXKAIOLIYIO CPEAY, BO3MOKHBIX
r7100aIbHBIX OCIEICTBUH.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynbpTaTe ocBO€HHsA MporpaMMbl IO (U3MKE HA YpPOBHE OCHOBHOIO OOLIETO
oOpa3oBaHus y oOyuaronierocs 0yayT copMHUpOBaHbl MeTalpeIMeTHbIe pPe3yJbTaThbl,
BKJIIOYAIOIINE TT03HABATENIbHBIE YHUBEPCAJIbHBIC YUeOHbIE NEHCTBUS, KOMMYHHKATHBHBIC
YHUBEpCAJIbHbIE YUEOHbIE IEUCTBUSI, PETYJISITUBHBIE YHUBEPCAJIbHBIE YUEOHbIE IEUCTBHUS.

ITo3naBaTe/ibHBIC YHUBEPCAJIbHbIE Y4eOHbIe 1eiicTBUS

ba3oBble Jloru4yecKkue 1eicTBUA:
® BBISBISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SIBIICHUN);
® VYCTaHABIMBATH CYIICCTBCHHBIH NPHU3HAK KIACCU(DUKAIMKM, OCHOBAHMS IS
0000I1IeHUS ¥ CPAaBHCHHUSI;
® BBISBIIATh 3aKOHOMEPHOCTH W TPOTUBOpPEYHMS B paccMaTpuBaeMbIX (hakTax,
JTAHHBIX ¥ HAOIIOJACHUSIX, OTHOCSAIIUXCS K (PU3NYCCKUM SBJICHUSM;
® BBISBIIATH MPUYNHHO-CIICICTBCHHBIC CBSA3U MPH U3yUYCHUN (QU3NUCCKUX SBICHUI
U TIPOIECCOB, [eNaTh BBIBOJABI C HWCIOJB30BAHHEM JICIYKTUBHBIX W
WHAYKTUBHBIX YMO3AKJIIOUCHUH, BBIJBUTATh THUIMOTE3bI O B3aUMOCBS3SX
(bu3HUeCKNX BEITUYNH;
® CaMOCTOATENBHO BBIOMpATH CIOCOO pemieHus y4ueOHO# (usmueckoil 3amaun
(cpaBHEHHE HECKOJIBKMX BAPUAHTOB PEIICHUS, BEIOOP Hanboiee MmoaXoIsIIero C
Y4ETOM CaMOCTOSITEIPHO BBIICIIEHHBIX KPUTEPUEB).
BazoBble ucciiefoBarebcKue 1elCTBUS:
® JWCIMOJB30BATh BOMPOCH! KaK UCCIIEA0BATEIbCKHIA HHCTPYMEHT TIO3HAHUS;



MPOBOJIUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY OIBIT, HECJIOXKHbBIN
(bu3nuecKuii SKCIIEpUMEHT, HEOOJIbIIIOE UCCIeA0BaHNE (PU3NUECKOTO SIBICHHUS,
OILICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIINIO, TTOJYYESHHYIO B
X0/J1€ UCCIIEIOBAHUS WU AKCTICPUMEHTA;

CaMOCTOSITEIbHO (DOPMYJIMPOBaTh O00OOIIEHHSI W BBIBOABI IO pe3yJbTaTam
MPOBEAEHHOTO HAOIIOJCHUS, OTIBITA, UCCIICIOBAHNS,

MIPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIIEEe pa3BUTHE (PU3UUECKUX MPOIECCOB, a
TaKK€ BBIJIBUTATh MPEINOJIOKEHUS 00 MX PA3BUTHM B HOBBIX YCIOBUSX U
KOHTEKCTaX.

Pabora c undopmanmeii:

MPUMEHSTH pa3InYHbIe METO/IbI, HHCTPYMEHTHI M 3aIIPOCHI IIPHU TIOUCKE U 0TOOpE
vHpOpMalMK WU JAaHHBIX C y4ETOM MPEAIOKEHHOM ydeOHOU (u3nyeckon
3a/1a4u;

aHAIM3UPOBATh, CHUCTEMATU3UPOBATh W HHTEPHPETUPOBATH WH(GOPMAIIUIO
Pa3TUYHBIX BUIOB U ()OPM IMPEICTABICHUS;

CaMOCTOSITEIBHO BHIOMPATH ONTUMAIBHYIO (hOpMY TIpeICTaBICHUSI HH(DOpMAIIH
U WUTIOCTPUPOBATh PEIIaeMble 3a/1a4d HECJIOKHBIMU CXeMaMH, JuarpaMMaMu,
WHOU TrpaduKOi U UX KOMOMHALIUSMHU.

KOMMyHI/lRaTHBHble YHuUBEpPCAJAbHbIC yqeﬁnble Z[eﬁCTBHﬂZ

B X0JIe 00CY>KJIeHUs yueOHOTro MaTepualia, pe3yJbTaToB JIa0OpaTOPHBIX padOT U
MPOEKTOB 33JaBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOW TeMbI U BBHICKA3bIBATh
U7IeH, HaIlCJICHHBIC Ha peIlleHUe 3a7aud U MOJAJepKaHue OJarokeaaTeIbHOCTH
0OIIICHUS,

COIOCTABIISATh CBOM CYXXIEHHS C CYXACHUSMHU JIPYIHMX YYacCTHHUKOB JMaiora,
OOHapYXHMBATh Pa3IMYHE U CXOICTBO MMO3UIINN;

BBIPa)KaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U MIMCbMEHHBIX TEKCTAX;

nyOJIMYHO TPEACTABIATh PE3yJIbTaThl BBIIOJIHEHHOTO (DU3UYECKOTO OIBITa
(9KCTIepUMEHTa, HCCIIeIOBaHMSI, TPOCKTA);

MOHMMAaTh M HWCIOJB30BaTh IMPEHMYIIECTBA KOMAHIHOW M WHIUBUAYAIBHOM
paboTHI IpH penIeHnH KOHKPETHOHN (PU3HUECKOM MPOOIEeMBI;

MPUHAMATH [IEJ COBMECTHOM NIESTENIbHOCTH, OPTaHU30BBIBATh JCUCTBUS 1O €€
JIOCTI)KEHHUIO: paclpesiesisiTh POJiM, OOCYXAaTh MPOLECCHl U  PE3yibTaThl
COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOIEH;

BBHITMIOJTHATh CBOIO YacTh PAa0OTHI, JOCTHrash KadyeCTBEHHOTO pe3yjIbTara IIo
CBOEMY HAIIPABJICHUIO M KOOPIWHHUPYS CBOW JCUCTBUS C IPYTHMHU WICHAMH
KOMaH/Ibl;

OLICHMBATh KayecTBO CBOETO BKJaJa B OOLIMI MPOAYKT IO KPUTEPHUSM,
CaMOCTOATEIBHO CPOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHSI.

PeI‘y.]'lﬂTl/IBHLIe YHUBEPCAJIBHBIC y‘{eﬁl{ble )leﬁCTBHﬂ

Camoopranusanus:



BBISIBJIATH MPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyalUsX, TPEOYIOIIUX JUIs
peteHns GU3NUECKUX 3HAHUH;

OPHEHTHPOBAThCS B PAa3lMYHBIX  MOAXOJAX  MNPHHATHUS  PELICHUid
(MHOUBUAyaNbHOE, TPUHATHE PEIIeHUS B TPyNNe, TNPUHATHE PEIICHUHA
TpyMIoi);

CaMOCTOATENBHO COCTaBIATh AITOPUTM pelIeHHUs (U3NYECKOW 3a7audl WM
IUIAaHA MCCIICAOBAaHUS C Y4YETOM MMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATH Mpe/jIaraeMble BApUAHTHl PELICHU;

JeNaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEILICHUE.

CaMOKOHTPOJIL, 3MOIII/IOHa.11LHLIﬁ HHTEJ/IJICKT:

JaBaTh JICKBATHYIO OLIEHKY CUTYallUH U IpeyIaraTh IUIaH €€ N3MEHEHNS,
OOBSICHITH IPUYUHBI TOCTHKEHHSI (HEAOCTIKEHUS) PE3yIbTaTOB JACATEIHHOCTH,
JaBaTh OILIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTh (B TOM 4YHCIIE B XOJl BBIIOJHEHHUS
(U3MYECKOro MCCIIEOBAHUS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENBCTB,
V3MEHMBIINXCS CUTYallUi, yCTAHOBJIEHHBIX OUIMOOK, BOSHUKIINUX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUIM;

CTaBUTh ce0sl HA MECTO JPYroro 4eioBeKa B XOAE CIOpa WIM AUCKYCCHU Ha
Hay4YHYI0 TEMY, IOHUMAaTh MOTUBBI, HAMEPEHMUS U JIOTUKY APYIroro;

NpU3HABATh CBOE MPABO HAa OMIMOKY MpHU pemieHnu (U3NYECKHX 3a7ad WM B
YTBEPXKACHUAX Ha HAYYHBIE TEMBI U TAKOE JK€ IIPAaBO IPYIroro.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 7 kJjacce TpeAMETHBIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y 00YHAIOIINXCS YMEHUI:

MCIOJIb30BaTh TOHATHUS: (U3MUECKHE M XMMHUYECKHE SIBJICHHS, HaOItolieHue,
AKCIIEPUMEHT, MOJEINb, TUIOTEe3a, EAWHULBI (PU3NYECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSTHUS BellecTBa (TBEPAOE, KHUIKOE, Ta3000pa3Hoe),
MEXaHUYECKOEe JIBH)KEHHE (PaBHOMEPHOE, HEPaBHOMEPHOE, NPSIMOJMHEIHOE),
TpaeKTopus, paBHOJACHCTBYIOIIAs cuia, nedopmanus (yrnpyras, IacTuyeckas),
HEBECOMOCTb, COOOIIAIONINECS COCYIbI;

paznuuath siBiueHust (auddys3us, TEIIOBOE ABWKEHHE YAaCTUIl BEIIECTBa,
pPaBHOMEpPHOE JIBUJKEHHUE, HEpPaBHOMEPHOE JBUYKEHUE, MHEepLus,
B3aMMOJICHCTBUE TE€J, PABHOBECHE TBEPABIX TEJI C 3aKPEIJIEHHOW OCBHIO
BpallleHMs], Tepeadya AaBJICHUS TBEPABIMU TeJIaMH, >KHIKOCTAMHU M Ta3aMu,
aTMocepHoe TaBieHHe, TUIaBaHUe TeJ, MPEeBpalIeHUS] MEXaHUYECKOW YHEPTUN)
[0 ONHCAHMIO HUX XapAaKTEpHBIX CBOWCTB M HA OCHOBE  OIIBITOB,
JEMOHCTPUPYIOLIUX JJaHHOE (PU3NYECKOE SIBICHUE;

pacro3HaBaTh MPOSBIECHUE M3YYEHHBIX (DPU3MUECKUX SIBJICHUH B OKPYXkKAIOLIEM
MHUpPE, B TOM 4HcClie (U3NYECKUE SIBICHUS B MPHUPOJIE: MPUMEPHI JBIKEHUS C
pPa3IMYHBIMU CKOPOCTSIMH B JXMBOW M HEXHBOM MPUPOJE, AEHCTBHE CHUIIBI



TPEHHS B TPUPOJICE M TEXHUKE, BIMSHHE aTMOC(EpHOTO TaBICHHUS Ha JKUBOU
OpraHu3M, IUIaBaHWE PHIO, phIUAr¥ B TEJE YEJIOBEKa, NMPH 3TOM IEPEBOIUTH
MPAKTUYECKYI0 3a7ady B Yy4ueOHYI0, BBIJCNIATH CYIIECTBEHHBIE CBOMCTBA
(npu3HaKM) PU3NYECKUX SIBICHMIA;

ONHCHIBATh M3YYCHHBIE CBOWCTBA TN W (PU3NUYECKUE SBJICHUS, HCIOJB3YS
¢busnueckre BeIMYMHBI (Macca, 00BEM, IMIJIOTHOCTH BEIECTBA, BpPEMs, ITyTh,
CKOPOCTh, CPEIHSIs CKOPOCTh, CUJIa YIPYTOCTH, CHUJIa TsDKECTH, BEC Teja, CUja
TpeHUsl, naBjieHue (TBEPAOro Telna, >KUIKOCTH, Ta3a), BHITAIKUBAIOLIAS CHIIA,
MexaHu4deckas paboTta, MOIIHOCTh, TJIEUO CHJIbI, MOMEHT CHJIbI, KO3(PPUIIUEHT
MOJIC3HOTO JICHCTBHS MEXaHU3MOB, KHHETHYECKAas W TIOTCHIMATIbHAS SHEPTHS),
IpU ONHUCAHWUU TPABUIIBHO TPAKTOBAaTh (PU3UYECKUN CMBICI HCIIOIb3YyEMbIX
BEeIIMYHMH, WX OO0O3HAYECHHUS W EIUHUIBI (U3UUYECKUX BEIWYUH, HAXOIUTh
bopMyIBl, CBS3BIBAIOIINE JaHHYIO (DHU3UYECKYI0 BEIWYUHY C JAPYTHMH
BEJIMYMHAMH, CTPOUTh TpapuKd M3YYEHHBIX 3aBUCHUMOCTEH (PU3UYECKUX
BEIINYHH,

XapaKTepU30BaTh CBOWCTBA TeN, (PU3UUYECKUE SBICHUS U MPOIECCHI, UCIIOIB3YS
MpaBWJIa CIOXKEHUS CUil (BIOJIb OJHOM TpsiMoif), 3akoH ['yka, 3akon Ilackans,
3aKOH ApxuMena, MpaBUIO paBHOBECHS phlyara (0JIOKa), «30JI0TOE MPABUIION
MEXaHWKH, 3aKOH COXPAHCHHS MEXaHWYECCKOW JHEPruu, MPU 3TOM JaBaTh
CJIIOBECHYIO0 (OPMYJIMPOBKY 3aKOHAa U 3alUChIBaTh €r0 MaTeMaTU4YecKOe
BBIPAKCHUE;

OOBSCHATh (PU3UYECKUE SBICHUS, TIPOIECCHI U CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CHUTyalluii MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBHISBISATH
MPUYNHHO-CIICJICTBEHHBIC CBSI3H, CTPOUTH OOBSCHEHWE M3 1—2 JOTHYECKUX
maroB ¢ omnopod Ha 1-2 U3y4eHHBIX CBOMCTBAa (PU3WYECKUX SIBJICHUH,
(bu3HUeCKNX 3aKOHA WM 3aKOHOMEPHOCTH,

pemiath pacu€THble 3a7auud B 1—2 JMEHCTBUS, UCTHONB3Ys 3aKOHBI U (HOPMYIIHI,
CBSI3BbIBAIOIINE (PU3UYECKUE BEIMYMHBI: HAa OCHOBE aHAIHM3a YCIOBUS 3aJadyd
3aIHCHIBATH KPATKOE YCIIOBUE, TOJICTABIATh (PU3HUECKHUE BEIIMYUHBI B (POPMYJIIBI
U TIPOBOJHTH PACUéThl, HAXOJUTh CIPABOYHBIC JIAHHBIC, HEOOXOJIUMBIC IS
pelieHust 3ajad, OIEHUBATh PEATUCTUYHOCTh TOJYYEeHHOW (u3nuecKoin
BEJTUYHHEI;

pacrno3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO PEIINTh MPHU TOMOIIH (HU3HUECKHX
METOJIOB, B OIHUCAHWUW HMCCIIEAOBAHUS BBIICISATH MPOBEPSIEMOE MPEAOIOKEHUE
(rumoTe3y), pa3IuvaTh U HHTEPIPETUPOBATH MOTYUYEHHBIA pe3yIbTaT, HAXOAUTh
OLIMOKHU B XO/JI€ OIbITA, /IeJaTh BHIBOBI [0 €T0 pe3yibTaTaM;

MPOBOJUTH OMBITHI 1O HAOMIOJEHUIO (U3HUECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Tesl: (OpMYJTUPOBATH TMPOBEPSEMbIE MPEANOJIOKEHUSA, COOUpaTh
YCTAaHOBKY M3 TMPEUIOKEHHOTO0 OOOpYIOBaHUS, 3alMUCHIBATh XOJ ONbITa U
(bopMyIHpPOBATH BBIBOJIBI;

BBITIOJTHATH TIPSMBIC W3MEPEHUsST PACCTOSIHHSI, BPEMEHH, MacChl Tella, 00BhEMa,
CWJIBI M TEMIIEPATYPhI C MCIOIH30BAHUEM AHAJIOTOBLIX U IU(PPOBBIX MPHUOOPOB,



3alMChIBaTh IOKa3aHUs MpUOOpOB € Y4YETOM 3aJaHHOM  abCOJIOTHOMI
MIOTPEIIHOCTH U3MEPEHMUIA;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOM (PM3NYECKOW BEJIMYMHBI OT
Apyrod ¢ HCIONb30BAaHUEM TMPSMBIX H3MEPEHUN (3aBUCUMOCTU  IyTH
PaBHOMEPHO JIBMJKYILETOCs Tela OT BPEMEHHW NBHWKEHHUS TEJa, CUJIbl TPEHUS
CKOJIbKEHHS OT Beca Tella, KadecTBa OOpabdOTKM TOBEPXHOCTEH Tenm u
HE3aBUCUMOCTU CHJIbl TPEHUS OT IUIOMIAJM CONPUKOCHOBEHHUS TEJ, CHIIbI
YOPYroCTH OT YAJIMHEHUS MPY>KUHBI, BBITAJKUBAIOLIEH CHWIBI OT 00bEMa
NOTPY’KEHHOM 4YacTW Teda M OT IJIOTHOCTH KMJIKOCTH, €€ HE3aBHUCHUMOCTU OT
IUIOTHOCTH T€Ja, OT IIyOUHBI, Ha KOTOPYIO OTPYKEHO TEJIO0, YCIOBUHM TUIaBaHU
TEN, YCIIOBUI paBHOBECHs pblyara U OJIOKOB), y4acTBOBaTh B IUIAHWPOBAHUU
y4e0HOr0 HCCIIEeI0BaHMs, COOMpaTh YCTAHOBKY W BBINOJIHATH H3MEPEHUS,
cienysl TpeaJOKEHHOMY IUIaHy, (PUKCUpOBaTh pe3yJjbTaThl IMOJTYYEHHOU
3aBUCUMOCTH (U3WYECKMX BEIMYUMH B BHJE MNPEAJIOKEHHBIX TaOIul WU
rpauKOB, J1e1aTh BBIBOJBI IO PE3yJIbTaTaM UCCIEIOBAHUS;

MPOBOJIUTH KOCBEHHBIE U3MEpPEHUS (PU3NYECKUX BEIIMYMH (IJIOTHOCTH BEIIECTBA
KUAKOCTH M TBEPIAOrO TeENA, CUJIAa TPEHUS CKOJIBXKEHHMsS, NABICHUE BO3yXa,
BBITAJIKMBAIOLAsl CUJa, JEHCTBYIOLIash Ha MOTPYXEHHOE B JKUJIKOCTH TEIO,
KO3 (UIMEHT TMOJE3HOTO  JEHUCTBUS  MPOCTBIX  MEXaHU3MOB),  CleIys
NOPEUIOKEHHOM ~ MHCTPYKIMM: TpU  BBIOJHEHUM HU3MEpPEeHUd cobuparthb
AKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYHMCIISATH 3HAYEHUE UCKOMOW BEJTMUMHBIL;
coOroIaTh TpaBWJIa TEXHUKHM O€30MacHOCTH MpH paboTe ¢ J1abopaTopHBIM
000py0BaHHEM;

yKa3bIBaTh NMPUHIIMIIBI JIEHCTBUS MPUOOPOB M TEXHUYECKHUX YCTPOICTB: BECHI,
TEPMOMETp, JIMHAMOMETpP, COOOILIAIOIIMECS COCyAbl, OapoMeTp, phlyar,
ITOJBMKHBIN U HEIOABYKHBIN OJIOK, HAKJIOHHAS IIOCKOCTh;

XapaKTepu30BaTh MPUHIMIBI JEHCTBUS M3YUYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOWCTB C OMOPOIl Ha UX OMUCAHUA (B TOM YHCIIE: MOAINIMITHUKH, YCTPONUCTBO
BOJOIIPOBOJIA, THAPABIMYECKHI Mpecc, MaHOMETP, BBICOTOMEpP, IOPIIHEBOMN
HAacoC, apeoMeTp), UCMOIb3ys 3HAHHUSA O CBOMCTBaX (DU3MYECKUX SBJICHUH U
HEoO0X0oaUMble (PU3HUECKre 3aKOHBI M 3aKOHOMEPHOCTH;

NPUBOAMTH TPUMEPH (HaXOOUTh MH(GOPMAIMIO O MPUMEPAx) MPAKTHYECKOTO
UCIOJIb30BaHMs (PU3NYECKUX 3HAHUI B MOBCEAHEBHOM KHU3HU Ul 0OeCIeueHUs
0€30MacHOCTH TpU OOpAIIEHUH ¢ MPUOOpAMHU M TEXHHYECKUMHU YCTPOHCTBAMH,
COXpaHEHMsI 370pPOBbSi M COONIOACHHMS HOPM 3KOJOTMYECKOTO IOBEICHUS B
OKpY’KaloIlleH Cpelie;

OCYILECTBIIATH OTOOP UCTOYHUKOB UH(pOpMaIu B IHTepHETE B COOTBETCTBHUH C
3aJJaHHBIM TIOHMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUHW U IIyTEM
CpaBHEHUS PA3JIMYHBIX HCTOUHUKOB BBIIEIATh HH(POPMALIMIO, KOTOpasl SBISIETCS
MPOTUBOPEUNBOM MIIM MOXKET ObITh HETOCTOBEPHOI;

WCIOJIb30BaTh NPU BBHIMOJHEHUH Y4YE€OHBIX 3aJaHUA HAyYHO-IOIMYJISIPHYIO
auTepaTypy (PU3HUECKOro COAEepKaHus, CIPABOYHBIE MATEPHUAIIbI, PECYPCHI CETH



WuTepHer, BiaaaeTh NpuéMamMu KOHCHEKTUPOBAHMS TEKCTa, MPeoOpa3oBaHUs
nH(popManuK U3 0JTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE
2-3 HCTOYHMKOB HH(pOpManuu (PU3NYECKOTO COAEp)KaHUsA, B TOM YHCIE
nyOJIMYHO JeNlaTh KpaTKUe COOOILEHUs! O pe3yJbTaTax MPOEKTOB WM y4EeOHBIX
UCCIIEOBAaHUM, IIPU 3TOM TIPaMOTHO MCIOJIb30BaTh W3YYEHHBIA IOHATHUWHBIN
anmnapar Kypca (pU3uKH, COMPOBOXK/JIATh BBICTYIUICHHE NPE3EHTALUEH;

IpU BBIMOJIHEHUM YYEOHBIX TPOEKTOB UM HCCIENOBAaHUN paclpenessTh
00513aHHOCTH B TPYIIE B COOTBETCTBHH C IMOCTABICHHBIMU 33a4aMU, CICIUThH
3a BBIIIOJIHEHUEM I1JIaHa IeUCTBUM, aJIEKBaTHO OLICHUBATh COOCTBEHHBIN BKJIa/ B
JEATEIbHOCTh TPYIIBl, BBICTPAaMBAaTh KOMMYHHMKAaTUBHOE B3aUMOJCHUCTBUE,
YUYUTBIBasi MHCHHUE OKPYKAIOIIHX.

K xonmy oOydenuss B 8 kJjacce TmpeaMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Yy 00YHAIOIINXCS YMEHUI:

WCIIONb30BAaTh MOHATHUS: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUSI BEILIECTBA, KPUCTALUINYECKUE H
amop(HbBIE Tena, HACHIIICHHBI M HEHACBHIIIEHHBIA Tap, BIAKHOCTH BO3IyXa,
TeMIeparypa, BHYTPECHHSSI SHEprus, TEIUIOBOW JIBUTaTellb, AJIEMEHTAPHBIM
AJIEKTPUYECKHUIM 3apsjl, DJICKTPUUECKOE TMOoJie, MPOBOJHUKU M JUDJICKTPHUKH,
MTOCTOSIHHBIN JIEKTPUUECKUNA TOK, MATHUTHOE T10JIE;

paznuuaTh SABJICHHS (TEIUIOBOE pAaCHIMpEeHHe U CKaThe, Temionepeaaya,
TEIUIOBOE pPaBHOBECHE, CMayuMBaHUE, KalWUISPHBIC SIBJICHUS, HCIIApECHHUE,
KOHJICHCAllMs, TIUIABJICHUE, KpUCTauiM3anus (OTBEpJEBaHME), KHUIICHUE,
Terionepeaada (TErIOMPOBOJHOCTh, KOHBEKIIUSA, HW3JIyYEHHUE), DJICKTPHU3aLUs
T€JI, B3aUMOJICKCTBHE 3apsJiOB, JEUCTBUS DIIEKTPUUECKOTO TOKa, KOPOTKOE
3aMbIKaHUE, B3aMMOJCHCTBHE MAarHUTOB, JACHCTBHE MArHUTHOIO TIOJNS Ha
MPOBOJHUK C TOKOM, OJJICKTPOMAarHWTHAasT WHAYKIUS) [0 OMUCAHUIO WX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JACMOHCTPUPYIOIIMX JTaHHOE
¢dusnveckoe sSBICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3UYECKUX SIBICHUH B OKPYKAIOMIEM
MUpEe, B TOM 4HcIe (HU3UYECKUe SBICHUS B NPHUPOJEC: TIOBEPXHOCTHOE
HaTSOKCHHE W KaMWUISPHBIE SIBICHUS B TPUPOJAE, KPHUCTALIBI B MPHUPOJE,
n3nydenue CoJlHIIA, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE
pOCHl, TyMmaHa, WHes, CHera, »JJEKTpUYecKhe sBIIEHHS B armocdepe,
AIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE T0JIe 3eMJIH, Jpei( MoIoCcoB,
pOJIb MAarHUTHOTO MOJISL JUIs KU3HU Ha 3emile, MOJAPHOE CUSIHUE, TIPU ITOM
MEPEBOJIUTh TPAKTUYECKYIO 3a7ady B Y4YeOHYIO, BBIACIATH CYyIIECTBEHHBIE
CBOICTBa (MPU3HAKH) (PU3NUECKUX SBIICHUN;

OMKCHIBATh HM3YYEHHBIC CBOMCTBA Tel U (DU3WUYECKHUE SIBICHUS, HCIOJIB3YS
dbu3nueckne BENMYWHBI (TeMIlepaTypa, BHYTPCHHSS DJHEPIHs, KOJIUYECTBO
TEIJIOTHI, yJeJbHAs TEIUIOEMKOCTh BEIECTBA, YJeibHas TEIUIOTa IJIaBIEHUS,
yAenbHas TEIoTa MmapooOpa3oBaHUs, yAelbHas TEIUIOTAa CrOpaHUs TOIUIMBA,



KOO(PUIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOM MAIMHBL, OTHOCHTEIbHAS
BJIQXXHOCTh BO3/yXa, OJJIEKTPUYECKUW 3apsj, CHIa TOKa, JJIEKTPUUYECKOE
HanpspDKEHHWE,  CONPOTUBIIEHUE  IPOBOJHUKA, YAECJIBHOE  CONPOTUBIICHHUE
BEILIECTBA, pabOTa M MOIIHOCTh JJIEKTPUYECKOIO TOKA), IPU ONUCAHUU
NPaBWIbHO TPAKTOBAaTh (PU3MUYECKUH CMBICA HCIONb3YEMbIX BEJIHMYUH,
o0O3HaueHUs] M E€AMHULBI (PU3MYECKUX BEIMYMH, HAXOOUTh (HOpMYIIbI,
CBSI3BIBAIOLINE JAHHYI (U3NYECKYI0 BEJIWYMHY C JAPYIMMH BEIMYMHAMH,
CTPOUTH TpadMKH U3YyYEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEIMYNH;
XapaKTepHU30BaTh CBOMCTBA Tell, (PU3NYECKHUE SBJICHUS U MPOLECCHI, UCIOIb3YSI
OCHOBHBIE  ITIOJIOXKEHUS  MOJIEKYJSIPHO-KMHETUYECKOM  TEOPUU  CTPOECHUSA
BELIECTBA, MPUHIMII CYNEPHO3ULUHU MOl (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH
COXpaHEeHMs 3apsaa, 3akoH Oma ans ydyacTka uenu, 3akoH [xoyns—Jlenna,
3aKOH COXpPAHEHUs SHEPruu, NpU STOM [1aBaTh CJOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3alMCHIBATh €0 MaTEMATUYECKOE BBIPAKEHNUE;

OOBSICHATh (PU3NUYECKHE MPOIIECCHl U CBOICTBA TeJl, B TOM YUCIIE U B KOHTEKCTE
CUTyallud MPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa: BBISIBISATh MPUUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OObsICHEHHE U3 1—2 JTOrMYECKUX IIAaroB ¢ OMOPoii
Ha 1-2 M3YyYEHHBIX CBOWCTBA (DU3MUECKUX SIBICHUH, PU3NIECKUX 3aKOHOB HJIH
3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3agadn B 2—-3 NEHCTBUSI, UCHOJb3Ys 3aKOHBI M (POPMYIIBI,
CBS3BIBAIOIIME (PU3MUECKUE BEIMYMHBI: HAa OCHOBE aHAlIM3a YCIOBHUS 3aJadyM
3alACHIBATh KPATKOE YCJIOBME, BBIABIATH HEAOCTAaTOK JAHHBIX Ul PEIICHUS
3aa4d, BBHIOMpATh 3aKOHBI U (OPMYIbBI, HEOOXOAMMBIE IS €€ peleHHs,
NPOBOJUTh pPACYETHl M CpPAaBHUBATh IOJYYEHHOE 3HAaYeHHE (PU3NYECKON
BEJIMYMHBI C U3BECTHBIMM JAHHBIMY;

pacro3HaBaTh POOJIEMbl, KOTOPbIE MOXKHO PELIUTh HPU MOMOUIM (PU3NYECKUX
METOJZI0B, HCIIOJIb3ysl OIMCAHME HCCIEAOBaHUSA, BBIICIATh IPOBEPAEMOE
IPEANOJNIOKEHUE,  OLICHMBAThb  IPaBUJIBHOCTh  TOpSAAKA  IPOBEIACHUS
WCCIIE0BaHUs, JENaTh BEIBOBI;

MPOBOJIUTH ONBITHI TIO HAOMIOACHWIO (U3NYECKHUX SIBICHUN WM (DU3MUECKUX
CBOICTB TeJl (KanWUISpHBIE SBJIEHUS, 3aBUCUMOCTb JABJIEHHUS BO3/ayXa OT €ro
o0bEMa, TemIepaTypbl, CKOPOCTH IpoLlecca OCTHIBAaHUS W HarpeBaHus IpH
U3IY4YEHUH OT I[BeTa W3Jydvarolled (MOrjouaromieil) MmoBepXHOCTH, CKOPOCTb
MCIIApEHMs] BOJBI OT TEMIIEpATyphbl >KUJKOCTH W IUIOLIAAM €€ MOBEPXHOCTH,
DNEKTPU3alMs  TeJI W B3aUMOACHCTBHE  JJIEKTPUYECKHX  3apsAJNIOB,
B3aMMO/JICHCTBUE IOCTOSIHHBIX MAarHUTOB, BU3YyaJM3alMs MAarHUTHBIX IOJEH
IIOCTOSIHHBIX MAarHUTOB, JIEHCTBHS MAarHUTHOTO IOJSI Ha MPOBOJHUK C TOKOM,
CBOICTBa 3JIEKTPOMArHUTa, CBOWMCTBA 3JEKTPOJBUTATENSl MOCTOSHHOTO TOKA):
(bopMynupoBaTh NPOBEPSEMbIE NPEANOIOKEHHUs, cOOUpaTh YCTaHOBKY W3
NPEIOKEHHOTO O00OpYIOBaHUSA, OMMCHIBATh XOJ ONbITA M (POPMYIHPOBATH
BBIBO/JIbI;



BBIMOJIHATD TPSMbIE W3MEPEHUS TEeMIIepaTypbl, OTHOCHTEIHHON BIIAXKHOCTH
BO3/yXa, CHJIbl TOKA, HAMIPSDKEHUS C UCIOJIb30BAHUEM aHAJIOIOBBIX MPUOOPOB U
IATYUKOB (PU3MUECKUX BEIMYUH, CPABHUBATH PE3YJbTAThl U3MEPEHHUH C yIETOM
3aIaHHOM a0COTIOTHOM MOTPEITHOCTH;

MPOBOJINTh HCCIICIOBAHUE 3aBUCUMOCTA OJHOW (PU3WYECKOW BEIUYUHBI OT
ApYroi ¢ UCIOJb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH CONPOTUBIICHUS
MPOBOJHUKA OT €ro JUIMHbBI, IJIOMAAM IONEPEYHOr0 CEYEHUS MU YJIeIbHOrO
COIIPOTHBIICHHUS BEILIECTBA IPOBOJHUKA, CHJIBI TOKA, HIYILErO Yepe3 NPOBOIHHUK,
OT HAaNpsUKEHUs Ha IPOBOJHUKE, HCCIECI0BAHUE IIOCIEI0BATENIBHOIO U
NapajyieIbHOr0 COEIMHEHUW MPOBOJHUKOB): IUJIAHUPOBATH HCCIEIOBaHUE,
cOOMpaTh YCTAHOBKY U BBINIOJHATh U3MEPEHUS, CIIEAYs MPEAT0KEHHOMY TUIaHY,
¢bukcupoBaTh pPE3yJbTATHl TOJIYYCHHON 3aBUCUMOCTH B BHJIE TaOIUI |
rpaduKoB, 1ef1aTh BHIBOBI IO pe3yjIbTaTaM UCCIIEA0BAHMUS;

IPOBOJUTh KOCBEHHbIE H3MEpPEHMsI  (PU3MUYECKUX BeIMYuH  (yAelabHas
TEMI0EMKOCTh BEILECTBA, CONPOTHUBIIEHWE NPOBOAHHMKA, pabOoTa U MOIIHOCTh
JIEKTPUUECKOTO TOKa): IUTaHUPOBATh U3MEpEHNs, cobupatb
HKCHEPUMEHTAIbHYIO YCTaHOBKY, CIEAys NpPEUIOKEHHOW WHCTPYKIHMH, M|
BBIUUCIIATH 3HAYCHUE BEJTMUNHBL;

coOirofaTh MpaBuUjia TEXHUKH O€30IacHOCTH NpH padboTe ¢ J1abopaTOPHBIM
000pyIOBaHHEM;

XapaKTepHU30BaTh MPUHIUIBI JACUCTBUS U3yUYEHHBIX MPUOOPOB M TEXHHUUECKUX
YCTPOMCTB C ONOPOM HA UX ONUCAHUSA (B TOM YHUCIIE: CUCTEMA OTOILJIEHUS JIOMOB,
TUTPOMETP, TapoBas TypOUHA, aMIIEpMETP, BOJIBTMETP, CUETUUK AIIEKTPUUECKOI
SHEPI'UH, HJIEKTPOOCBETUTENbHbIE TPUOOPHI, HArpEeBaTENbHBIE IEKTPOIIPHOOPHI
(npumepsl), DIIEKTPUYECKHE IIPENOXPAaHUTENH, JJIEKTPOMArHur,
ANEKTPOABUTATENb TOCTOSIHHOTO TOKA), HCIOJIb3Ys 3HAHHUS O CBOWCTBax
(bu3nyecKkux sSBJICHUN U HEOOX0auMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U M3MEPUTENbHbIE MPUOOPHI
0 CXeMaM M CXEMaTUYHBbIM PHUCYHKaM (KHUJKOCTHBIH TEPMOMETp, TEPMOC,
MICUXPOMETpP, TUTPOMETpP, ABHUraTellb BHYTPEHHErO CrOpaHHs, 3JIEKTPOCKOII,
peocTar), COCTaBIATh CXEMbl 3JEKTPUYECKUX LENedl C IOCiIel0BaTeNbHbIM U
napajuylelIbHbIM COEAMHEHHEM JJIEMEHTOB, pa3jinyas YCIOBHblE O0O3HAUCHMS
AJIEMEHTOB IEKTPUUYECKUX LIETIEH;

OPUBOAMTH MPUMEPH (HaXOAUTh MH(GOPMAIMIO O MPUMEpPAx) MPAKTHYECKOTO
UCHOJIb30BaHMsl (PU3NYECKUX 3HAHUI B MOBCEAHEBHOM KU3HU Ul 0OeCcreueHUs
0€301acHOCTH TpU OOpAILEHUH ¢ MPUOOpaMH M TEXHHUYECKUMHU YCTPONCTBAMH,
COXpaHEHMs 370pPOBbSi M COONIOACHHUS HOPM 3KOJOTMYECKOTO IOBEICHUS B
OKpy>Karollei cpene;

OCYILECTBIIATH MOUCK MH(POpMAIMK (PU3NIECKOro cojiepkaHus B HTepHeTe, Ha
OCHOBE MUMEIOIINXCS 3HAHUM U MyTEM CpaBHEHUS JOMOIHUTENbHBIX HCTOYHUKOB
BBIIEJATh MH(POPMAIINIO, KOTOpasi SBJISETCS IPOTUBOPEUMBON HIIM MOXKET OBITH
HEJI0CTOBEPHOM;



UCMOJb30BaTh TMPU BBIIOJHEHUHM YYE€OHBIX 3aJaHUi HAY4YHO-TIOMYJISIPHYIO
JIUTEpaTypy (PU3NYECKOTO COAEPIKaHUs, CIIPAaBOUYHbIE MaTepHabl, PECYPChl CETU
WuTepHer, BianeTh NpuéMaMu KOHCIEKTHPOBAHHSA TEKCTa, MpPeoOpa3zoBaHMS
nH(popManuK U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOLIEHUS, 0000111as
UH(POPMAINIO U3 HECKOJBKMX HCTOYHHKOB (DM3UYECKOTO COACPIKAHUSA, B TOM
qrcIe myOIMYHO NPEICTABIISATh pe3yIbTaThl MIPOEKTHOU 170071
UCCIIEZIOBATEIbCKON  NIEATENIbHOCTH, IMpPH 3TOM TIPaMOTHO HCHOJIb30BaTh
M3yYeHHBIA TOHSATHUIHBIN anmapaTt Kypca (GU3UKH, CONPOBOXKIATh BHICTYIUICHHE
MpEe3EHTALNEN;

IIPU BBIIOJIHEHUH YYEOHBIX IPOEKTOB U UCCIEIOBAaHUNA (PU3NYECKUX MPOLIECCOB
pacmpenensaTh OOS3aHHOCTH B TPYIE B COOTBETCTBHHM C ITOCTAaBICHHBIMHU
3aJjauaMu, CJIEJUTh 32 BBIIOJHEHUEM IUIaHa JIEHCTBUM M KOPPEKTHUPOBATh €ro,
aJIecKBaTHO OICHMBATh COOCTBEHHBIH BKJIAJ B JIEATEIBHOCTh TPYIIIIHI,
BBICTpanBaTh KOMMYHHUKAaTHBHOE B3aWMOJICHCTBHE, TIPOSIBISISI TOTOBHOCTD
pazpemaTb KOH(IUKTHI.

K xonmy oOyueHust B 9 kJacce mpeaMeTHbIE Pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Yy 00yHarOIINXCS YMEHUI:

WCIOJIb30BaTh MOHATHA: CHUCTEMa OTCYETA, MAaTepUaAbHASI TOYKA, TPACKTOpHS,
OTHOCHUTEIBHOCTh ~ MEXAaHWYECKOro  JABIDKEHUs, nedopmanus  (ympyras,
IIacTUYecKasi), TPEHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTb U
Neperpy3ky, LEHTP TSHKECTH, aOCOMIOTHO TBEPAOE TEIO, LEHTP TSHKECTH
TBEPIOTO Tena, paBHOBECHE, MEXaHMYECKHWE KOJIeOaHWS W BOJHBI, 3BYK,
uH(ppa3Byk M yJIbTPa3BYK,  DJEKTPOMArHMTHbIE  BOJHBL,  IIKaja
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTb M JaJbHO30PKOCTb, CHEKTPHI
UCIYCKaHUsl W TIOTJIOIIEHUs, anb(a, Oera- W ramMma-us3mydeHHs, H30TOIIBI,
sJlepHasi DHEPreTUKa;

paznuuaTh SABJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJUHEHHOE
IBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHEWHOE JIBHKEHHUE, CBOOOJHOE IMaJIcHUE
T€Jl, PaBHOMEpPHOE JBWKEHHE IO OKPY)XHOCTH, B3aUMOJEICTBHE Tell,
peakTHBHOE  JBIDKEHHE, KojeOaTelbHOE  JBMKEHHME (3aTyxamolmue |
BBIHYKJICHHbIE KOJI€0aHUs), pe30HAHC, BOJHOBOE JABUKEHHE, OTPAXKEHHUE 3BYKa,
HOPSIMOJIMHENHOE PaclpoOCTPaHEHUE, OTPaXEHUE U MPEJIOMIIEHUE CBETa, IOJIHOE
BHYTpPEHHEE OTPaXEHHUE CBETA, pa3iio’keHHe O0eJI0ro cBeTa B CHEKTP U CIOKEHHE
CHEKTPaJIbHBIX LIBETOB, JUCIEPCHS CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTD,
BO3HUKHOBEHHME JIMHEHYAaTOr0 CHEKTpa U3Iy4eHHs) IO ONUCAHHUI0 UX
XapaKTEpHbIX CBOMCTB M Ha OCHOBE OINBITOB, JIEMOHCTPUPYIOIIMUX JaHHOE
¢du3nueckoe sBIECHUE;

pacro3HaBaTh MPOSBIECHUE M3YUYEHHBIX (DPU3MUECKUX SIBICHUN B OKPYXkKAIOLIEM
mupe (B TOM uucie (U3NYECKHe SBICHHUS B MPHPOJE: NPUIMBBI U OTJIWBEHI,
nBukeHue IutaHeT CoOJIHEYHOW CHCTEMbI, PEAKTHUBHOE JIBHJKEHHUE JKHBBIX
OpPraHU3MOB, BOCHPHATHE 3BYKOB >KMBOTHBIMH, 3€MJIETPSICEHHUE, CEICMUUYECKHE



BOJIHBI, I[yHaMM, D3XO, LB€Ta Te€J, ONTUYECKUE SBJICHUS B MPUPOJE,
OuoJOornYecKoe JEHCTBUE BUAMMOIO, YIbTPA(QHUOJIETOBOIO M PEHTI€HOBCKOTO
U3IYYeHUH, €CTECTBEHHbIM paJMOaKTUBHBIM (OH, KOCMHUYECKHE JIyuH,
PaAMOAaKTUBHOE M3yYE€HUE MPUPOJIHBIX MUHEPAJIOB, AEUCTBHE PaJHMOAKTUBHBIX
M3IIyYeHUH Ha OpraHu3M 4YeJoBeKa), IPU STOM MEPEeBOJUTH MPAKTHYECKYIO
3ajayy B y4eOHYI0, BBIJCNIATh CYIIECTBEHHBbIE CBOICTBAa  (MPU3HAKK)
(bu3NYeCKNX SBICHMUIA;

ONMCHIBATh HM3YYEHHBIE CBOWCTBA TN M (PU3NYECKUE SBJICHUS, HCIOJIb3YS
¢usnyeckne BENUYMHBI (CpPEeaHSs W MTHOBEHHAs CKOPOCTh Tela IMpH
HEPAaBHOMEPHOM JIBWJKEHUHM, YCKOPEHHME, TepeMEIeHne, IMyTh, YyTIJoBas
CKOpOCTb, CHJIa TPEHMs, CHJIa YOPYIOCTH, CHJIAa TSDKECTH, YCKOpPEHHE
CBOOOJIHOTO TAJCHHSI, BEC TeJla, UMITYJIbC TEJa, UMIYJIbC CHUJIbI, MEXaHMYeCKas
paboTa W MOIIHOCTb, NOTEHUHUANbHAsl JHEPrUsl Tejla, MOJHATOrO HaJ
NOBEPXHOCTbIO ~ 3€MJIM, IOTEHLUAlbHas DJHEPrUs  CXKATOM  MPYXKUHBI,
KMHETUYECKas 3HEpIusi, IOJHAs MEXaHWYecKas SHEprus, MEepuoj] M 4YacTtoTa
KoJeOaHui, NJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA,
noKa3aTellb NpPEJIOMJIEHHsS Cpellbl), IpU ONHCAHUM TNPABUIBHO TPAKTOBATh
(GU3NYECKNI CMBICT UCHOJb3YyEeMbIX BEJIWYHMH, OOO3HAYeHHS U EAMHHULBI
¢u3NuecKuX  BEJIWYMH, HaXOAUTh (OPMYJbl, CBS3bIBAIOLIME  JAaHHYIO
(Gu3MYEeCKyI0 BEIMYUHY C APYTUMHU BEIMYUHAMU, CTPOUTH I'pauKy U3yUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJINYNH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3NUYECKHUE SBICHUS M MPOLECCHI, UCTIOIB3YSI
3aKOH COXPAaHEHHs DSHEPIMM, 3aKOH BCEMHMPHOTO TATOTEHHUs, IPUHLIUI
CYNEpHO3ULMU CUJI, IPUHIMI OTHOCUTENbHOCTU [anuies, 3akoHsl HpioToHa,
3aKOH COXpaHEHHs] HMITyJIbCa, 3aKOHbl OTPaXE€HUS M MPEIOMJICHHUS CBeETa,
3aKOHBI COXPAaHEHUs 3apsI0BOIO M MacCOBOI'O YMCEJ NPHU SIAEPHBIX PEaKLHUsX,
IpU 3TOM JaBaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHa M 3alUChIBaTh €ro
MaTeMaTH4YeCKOE BBHIPAKEHUE;

OOBSICHATh (PU3NYECKHE TPOLIECCHl U CBOICTBA TEJl, B TOM YUCIIE U B KOHTEKCTE
CUTyallUld NPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATh MPUUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUThH OOBSICHEHUE U3 2—3 JIOTMYECKUX IIAaroB ¢ OMOPOi
Ha 2-3 WM3YYEHHBIX CBOMCTBAa (PU3MUECKUX SIBICHUH, (PU3NUIECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;

pemath pacuéTHele 3a7aud (OMUpAIOLIUECs HA CUCTEMY U3 2—3 ypaBHEHHIA),
UCTIOJB3YysI 3aKOHBI M (OPMYJIBI, CBSI3BIBAIOIINE (DU3MUECKHE BETUYMHBL: Ha
OCHOBE aHajM3a YCJOBHUS 3aJauyMd 3alKChiBaTh KPAaTKOE YCIOBHUE, BBISABIATH
HEJOCTAIoIMe WM W30BITOYHBbIE JlaHHBIC, BBIOMpAaTh 3aKOHBI U (POPMYJIHI,
HEOOXOAMMBIE  JUIS  pPEUIeHHs, TNPOBOAUTH  PACYETBl W OLCHUBATH
PEATUCTUYHOCTD MOJIYYEHHOT'O 3HaYeHUs (PU3MUECKON BETUUHHBI;

pacro3HaBaTh IPOOJIEMBbl, KOTOPbIE MOXKHO PELIUTh IPU MOMOUIM (PU3NYECKHX
METOJIOB, HCIOJIb3ysd OIMCAaHUE UCCIEIOBaHUs, BBIIEIATh IPOBEpPAEMOE
OPEINOIOKEHHE,  OLEHMBATh  IPaBWIBHOCTb  IOpPSAJKAa  NPOBEICHUS



WCCIIEZIOBAaHUS, A€TaTh BBIBOIBI, HHTEPIPETUPOBATH PE3yIbTAaThl HAOIIOICHUH 1
OTIBITOB;

MPOBOJUTH OMBITHI MO HAOMIOAEHUIO (U3MUECKUX SBICHUM WM (QU3NYECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HpIOTOHa, 3aKOHa COXpaHEHHUS
SHEPTUH, 3aBUCUMOCTb Meproa KoieOaHUN MPYKMHHOTO MAasTHHKA OT MAacCChI
rpy3a U KECTKOCTH NPYXKHUHBI M HE3aBUCHUMOCTh OT AMIUIMTYABl MAaJbIX
KoJeOaHul, NPSMOJIMHENHOE paclpOCTpaHEHUE CBETa, pa3joKeHue Oenoro
CBETa B CIIEKTP, U3YUYCHHE CBOMCTB M300paKeHUs B IJIOCKOM 3€pKajie U CBOMCTB
M300paKeHusT TpeaMeTa B COOMparomiel JuH3e, HAOIIOJCHHE CIUIONIHBIX U
JMHENYAThIX CIEKTPOB M3IYyYEHHUS): CAMOCTOATEIBHO COOMpATh YCTAaHOBKY M3
M30bITOYHOTO HAbOpa 000PYAOBAHMUS, OMUCHIBATH X0/ ONbITA U €T0 Pe3yJIbTaThl,
(bopMyITUpPOBaTH BHIBOBI;

IPOBOJUTH TPH HEOOXOJUMOCTH CEPHIO TMPSIMBIX HW3MEPEHHA, OIMpeIess
cpelHee  3HaueHHe  Hu3MepsAeMoil  BeqnyMHBI  ((POKYCHOE  paccTOsHHUE
coOuparomieii  JWMH3bI), O0OOCHOBBIBAaTH  BBIOOp  cmocoba  W3MEpEeHHS
(M3MepuUTeNHLHOTO NMPUOOopa);

NPOBOJUTH  HCCJIEAOBAaHHWE  3aBUCUMOCTEH  (PU3MYECKMX  BEIMYHUH  C
WCTIOJIH30BAHUEM TIPSIMBIX W3MEPEHUH (3aBUCHMOCTH IYTH OT BPEMEHH IPHU
PaBHOYCKOPEHHOM JIBIDKEHMU 0O€3 HadalbHOW CKOPOCTH, MepuoAa KoseOaHui
MaTeMaTUYECKOr0 MAasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH YIJIa OTPaKCHHS
CBETa OT YIJIa MaJIeHUus W YIJIa MPEJOMJIEHUsl OT yria NaJeHHs): MIIaHUPOBATh
UCCIIeIOBAaHUE, CaMOCTOSITEIBHO  COOMpaTh  YCTAHOBKY, (DUKCHPOBATh
pe3yJbTaThl MOJIYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEJIWYUH B BUJE TAOIUIl U
rpauKoB, 1enaTh BHIBOBI IO pe3yIbTaTaM UCCIEA0BAHUS;

MPOBOJIUTH KOCBEHHBIE M3MEpPEHHs (PU3NUECKUX BEIMYHUH (CPEIHSISI CKOPOCTh M
YCKOpEHHE Teja NpU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOIHOTO
MaJeHus, OSKECTKOCTh TPYXHUHBI, KOIPPHUIMEHT TPEHHs  CKOJIBbKEHUS,
MexaHudeckass paboTa W MOIIHOCTb, 4YacTOTa U Mepuoj] KojeOaHui
MaTEMaTU4YECKOro U MPYKMHHOTO MAasTHUKOB, ONTHYECKas Cuiia coOuparouieit
JUH3bI, PpAJUOAKTUBHBIM  (QOH): IJIAaHUPOBATH  H3MEpEHHus, coOupaTh
HKCHEPUMEHTAIbHYI0  YCTAHOBKY W BBINOJHATH  WU3MEPEHMs,  CIEIys
MPEIOKEHHON HHCTPYKIINMH, BEIYUCIIATH 3HAYCHUE BETMYMHBI U aHATH3UPOBATh
MOJIYYEHHBIE Pe3yJIbTaThl C YUYETOM 3a/IaHHOM MOrPEIIHOCTH U3MEPEHU;
coOnrofaTh MpaBuUjia TEXHUKH O€30MacHOCTH MpH padboTe ¢ J1abopaTOPHBIM
000pyI0BaHKEM;

pa3nuyaTh ~OCHOBHBIE NPHU3HAKM  W3YYCHHBIX  (U3NYECKHX  MOJCIEH:
MaTepHalibHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOYEUHBI HMCTOYHUK CBETA,
Jy4, TOHKasl JIMH3a, MJIaHETapHasi MOJIeJIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO
saqpa;

XapaKTepU30BaTh MPUHIUIMBI ACHCTBUS U3yUYEHHBIX NMPUOOPOB U TEXHUUECKUX
YCTPONCTB C OMOpPOW Ha WX ONUCaHus (B TOM YHMCJE: CHUAOMETp, NATUUKU
MOJIOKEHUS, PACCTOSIHUSI W YCKOPEHMS, PAaKeTa, 3XOJOT, OYKH, IEPHCKOII,



doroanmapar, ONTUYECKHE CBETOBOJBI, CIEKTPOCKOI, JJO3UMETpP, Kamepa
Buibcona), wucnons3ys 3HaHUA O CBOWCTBaX (PU3MYECKUX SBICHUU U
HeoO0XoauMble (pU3nUecKrue 3aKOHOMEPHOCTH;

UCIOJIB30BATh CXEMBl W CXEMAaTHUYHBIE PHUCYHKH HM3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTETHHBIX MNPUOOPOB M TEXHOJOTHYECKUX MPOLIECCOB IMpHU
peleHn y4eOHO-IPaKTUYeCKUX 3afad, ONTHYECKUE CXEMBbl JJIsl MOCTPOCHUS
M300pakeHUH B IJIOCKOM 3€pKajie U cOOMparoiei JMH3e;

MPUBOJIUTH NpPUMEPHI (HAXOIUTh MHPOPMALMIO O MpUMEpax) MPAKTUYECKOTO
WCTIOJIH30BaHMS (PU3NICCKUX 3HAHWN B MMOBCEIHEBHOM KU3HH I 00CCTICUCHHS
0€30MacHOCTH NIPU OOpallleHuu ¢ IpUOOpaMU U TEXHUYECKUMHU yCTpPOMCTBaMH,
COXpaHEHHs 3/I0pOBbs U COOJIIOJCHHUS HOPM HKOJOTMYECKOIO IOBEICHUS B
OKpYXKarollen Cpeae;

OCYIIECTBIATh TOUCK WH(pOpManuu Qusmueckoro coxepkanusi B MHTepHeTe,
CaMOCTOATENbHO  (OPMYJHUPYS  TOUCKOBBIA  3alpoC, HAXOOUTh  IyTH
ONpeJeNieHNsl  JIOCTOBEPHOCTH  IOJy4YeHHOHM HHQOpMalMu Ha  OCHOBE
MMEIOIUXCS 3HAHUH U IOTIOTHUTENbHBIX HCTOYHHUKOB;

WCIIOJIb30BaTh TIPU BBHIMOJHEHUM Y4YE€OHBIX 3a/JaHU HAYYHO-TIOMYJISIPHYIO
auTepatypy (HU3NUECKOro cofepyKaHusl, CIPaBOYHbIE MaTepUAIIbl, PECYPChI CETH
WuTepHer, BianeTh NpuéMaMu KOHCIEKTHPOBAHUS TEKCTa, MpPeoOpa3zoBaHMs
uH(pOopMaluK U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

cO3/aBaTh COOCTBEHHBIE IMCbMEHHBIE M YCTHBIE COOOIIEHHMS] Ha OCHOBE
uHbOpMAIIMM M3 HECKOJBKUX HCTOYHHKOB (PU3UYECKOTO  COAEpIKaHus,
NyOJUYHO MPEACTABIATh PE3yJbTaThl IPOEKTHOM WM HCCIEA0BATEIbCKON
JESTEIIbHOCTH, TIPU 3TOM TI'PAMOTHO HCMOJIb30BaTh HM3YyUYEHHBIM MOHATUMHBIN
ammapar HM3y4aeMoro pasiena (HU3MKM M CONPOBOXKAATh BBICTYIIJICHHE
npe3eHTalueil ¢ yaéToM 0cOOEHHOCTEN ay IUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KUIIACC
KosanuyectBo 4yacos DJICKTPOHHBIE
Ne HaumeHoBaHMe pa3/iesioB U TeEM (undposbie)
KoHTpobHBI IIpakTH4eckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIC
e padoThI padoThI
pecypcsl

Pa3nes 1. ®Pusnka u eé posib B IO3HAHUM OKPY’KAIOLIEro MHUpa

1.1 dusuka - Hayka 0 IIPUPOIE 2 bubnnorexa [IOK
' y PHpoA https://m.edsoo.ru/7f416194
Bbu6mmorexa [JOK
1.2 D 2 1
MSHACCKHC BETHANHBL https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHEIN METOI IIO3HAHUSI 2 1 bubmmorexa LOK
) y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pa3znea 2. IlepBoHayasibHbIe CBEJEeHUSI 0 CTPOCHUM BellecTBA

2.1 CrtpoeHnne BemecTa 1 bubmiorexa HOK
' P III https://m.edsoo.ru/7f416194
27 JIBr>KeHre U B3aUMOJICUCTBUE YaCTHII ) | bubnmoreka [JOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
Bbu6mmorexa [JOK
2.3 A 2
FPETATHHE COCTORHHUA BetecTRa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:keHUe U B3auMoO/ieiicTBHE TeJl
Bbu6mmorexa [JOK
3.1 M 3
CXAHHICCKOT JIBIDKCHHC https://m.edsoo.ru/7f416194




bu6mmoreka [JOK

3.2 Hrepus, Macca, moTHOCTS 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
33 Cuna. Bunpt cun 14 2 https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pasnen 4. /laBienne TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JaBnenue. [lepenaya naBnenust TBEpABIMU 3 bubnuotexa [JOK
’ TeJIaMH, )XKUJAKOCTIMHU U razamMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBere xukocTH > https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.3 ATmocheproe rasnenue 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUIKOCTH U T'a3a Ha MOrPYKEHHOE 7 3 bubnuorexa [JOK
) B HHAX TEJIO https://m.edsoo.ru/7f416194
Htoro no pazaeny 21
Pa3zgea S. PaboTa 1 MOIIHOCTB. JHEPrUust
bu6mmoreka [{OK
31 Pabora i momsoCT® 3 I https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Tpocteie Mexarusmb! > ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
>3 Mexanmeckas oHepris 4 ! https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPO'PAMME 68 12




8 KUIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (ungposbie)
Ne i/m Konrtposbnsie | IIpakTnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pasnen 1. TernuioBble siBJ1eHUs
11 C . BeleCTRA 7 bubmuoreka [JOK
' TPOCHHE H CBORCTBA BELL https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
1.2 Terioseie npoueccs! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pasnen 2. DiekTpuyeckue U MAarHUTHbIE SIBJI€HUS
DnexTpuyecKue 3apsabl. 3apsKEHHBIE Tela bubmunoreka IIOK
2.1 . 7 1
M UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N N bu6mmoreka [JOK
2.2 IToCTOsTHHBIN 3IIEKTPUYECKUN TOK 20 1 7 hitps://m.edsoo.rw/7F418 1 ce
bubmuoreka [JOK
2.3 MarHHTHBIC ABIICHHA 6 ! 15 https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
24 IMEKTPOMATHHTHAS HELILY KUK 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KUIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (ungposbie)
Ne i/m Konrtposbnsie | IIpakTnyeckue
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. Mexannuyeckue siBJIeHUs
L1 MexaHn4ecKoe ABUKEHUE U CTIOCOOBI €ro 10 1 bubmmoreka [JOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B 5 20 1 3
SAMMOACHCTBIE T https://m.edsoo.ru/7f41a4a6
bub6nuoreka [JOK
1.3 3aKOHBI COXpaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannuyeckue Koje0aHUs U BOJTHBI
bu6mmoreka [JOK
2.1 M
CXHMYCCKHC KOACOAHMS / 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 M . 1
CXGHMIECKHE BOTHEL 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3jien 3. DiieKTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHbIE BOJHBI
31 DNEKTPOMarHuTHOE MOJIE U 6 ) bubnnorexa [HOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazaeny 6

Pa3gen 4. CBeToBbIE IBJICHUSA




4.1 3aKOHBI pacCIpOCTPAaHEHUs CBETa 6 2 bubmorexa HOK
) pactipoctp https://m.edsoo.ru/7f41a4a6
bub6nmnoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 hits://m.edsoo ru/7f41 ada6
bubnnorexa [JOK
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 2 hitos://m.edsoo.r/ 7641 a4a6
Hroro no pazneny 15
Pa3nen 5. KBanToBbI€ SIBJIEHUS
bu6nmoreka [JOK
5.1 Hcnyckanue u norjioneHne cBeTa aroMoM 4 1 hits://m.edsoo ru/7f41 a4a6
bub6nmnoreka [JOK
32 CTpocHHe aToMHOr0 1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
5.3 S nepHbie peakunu 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paspnen 6. IloBTopuTEIbHO-0000111AK0IUIT MOAYJIb
[ToBTOpenue u 0000IIEHNE CONEPIKAHUS bubnunorexa [IOK
6.1 9 2
Kypca Qpu3uKH 3a 7-9 xnacc https:/m.edsoo.ru/7f41a4a6
Htoro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHOYPOYHOE IIJTIAHUPOBAHHUE

7 KIIACC
KosanuecTBo yacos DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kourpoasnsie | IIpakTnuecku
n/n Bcero o0pa3oBaTe/ibHbIE
padoTbI e padoThI
pecypchl

1 ®dusuka — Hayka o npupone. ABneHus 1
TIPUPOIBI

2 PuU3NYECKUE SBIICHUS 1
®u3nyeckre BEJIUUYUHbBI U UX U3MEPEHHUE 1
Ypoxk-uccienosanue "M3mepenue

4 TEMIIEPATYPHI MPU TTOMOIIH KUJKOCTHOTO 1 1
TEPMOMETPA U JaTUMKA TEMIIEpaTyphl"

5 Mertoapl HaydHOTO TTO3HaHMs. OTncaHue | bubnuoreka [JOK
(U3UYECKUX SIBJICHUI C TTOMOIIBIO0 MOEIIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTessl:

6 JATBHOCTD MOJIETA IIapUKa, MYIIEHHOTO | |
TOPU30HTAIBHO, TEM OOJIbIIe, YeM OOJIbIIe
BBICOTA ITycKa"

Crtpoenue BeriectBa. ONBITHI,
7 JTIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE 1 bubmmorexa [IOK
p P https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBM>KEHME YaCTUII BEIlleCTBa 1 buGnnorexa [IOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenoanue «OMbITHI 11O
9 HaOJII0IEHUIO TETUIOBOTO PACIIMPEHHUS 1 1

rasoB»




10 ArperaTHble COCTOSTHUS BEIIECTBA
Oco0EeHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.
11 O0o0611enue 1o pasgeny «llepBoHadaabHbIE bubmorexa HOK
p y p https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOSHHUH BEIIECTBA»
12 Mexanuueckoe aBmxeHue. PaBHomepHoe u bubnmnorexa [JOK
HEPABHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bu6nmnorexka [JOK
13 Cxopocth. EquHHIEI CKOpOCTH
p A 1 p https://m.edsoo.ru/ff0a079c¢
14 Pacuet myTH ¥ BpeMeHU IBUKCHUS bubmmorexa HOK
y p https://m.edsoo.ru/ff0a0ae4
bubnnoreka [IOK
15 Huepums. Macca — Mepa HHEPTHOCTH TEIl
prt p p https://m.edsoo.ru/ff0a0c10
16 IInoTHOCTS BemecTBa. PacueT Macchl bubnnoreka [IOK
o0beMa Teja Mo €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHnas paborta «Onpenenenue
IIJIOTHOCTH TBEPIOIO TEIIa»
13 Pemenwne 3agau mo Teme "IlmoTHOCTH bub6nuorexa [JOK
BemiecTa" https://m.edsoo.ru/ff0al23c
19 Cuna kKak XapakTepucTrUKa B3aUMOJICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtopHnas pabora «3yuenue
20 3aBHCUMOCTH pacTsDKeHUs (AeopMariim)
MIPY>KUHBI OT MPUIIOKEHHON CHIIBI
21 SIBnenue Tarorenusa. Cuia TSHKECTH
CBsI3p MEX]ly CUJION TSKECTU U Maccoi
bubnuoreka [JOK
22 Tena. Bec Tena. Pemenune 3amay mo teme

"Cuna Tsoxecta"

https://m.edsoo.ru/ff0al778




” Cuna TSKECTH Ha IpYyTUX IUIaHeTaXx. bubnuorexa [JOK
Du3NYeCKre XapaKTEPUCTUKH TIJIAHET https://m.edsoo.ru/ff0a1502
bubmnoreka [HOK
24 HMswepenme cuit. Jlisavomerp https://m.edsoo.ru/ff0al8cc
but6mmoreka [JOK
25 Bec Tena. Hevecomocts https://m.edsoo.ru/ff0al1778
%6 CroxeHue IByX CUJI, HalPaBJICHHBIX 110 bubmuotexa LIOK
OZHOM npsiMOM. PaBHOAEHCTBYOIIAS CHIT https://m.edsoo.ru/ff0ala70
7 Pewenue 3anay no reme
"PaBHoelicTBYIOIIAs CUIT"
73 Cuna tpenus u e€ BuAbl. TpeHue B IpUpoie bubnuorexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabora «3yuenue
29 3aBHCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT bu6nmoreka [IOK
CHUJIBbI IABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIIUXCS TOBEPXHOCTEI
30 Pewenue 3aiau Ha onpeneneHue
PaBHOJEHCTBYIOILIEH CUITBI
Pewenue 3anau no remam: «Bec Tenay,
31 «I'papuueckoe n3o0pa>keHue CUI», bubmmorexa [IOK
https://m.edsoo.ru/ff0alde0
«Cunbl», «PaBHOACHCTBYIOIIAS CUID»
KonTponbHas paboTa o remam:
1 «MexaHnmdecKkoe ABMKEHUE», «Macca,
IUIOTHOCTBY, «Bec Tenay, «['paduueckoe
n3zoopaxenue cumy, «CHUIb
1 Hasnenue. CiocoObl yMEHBIICHUS U bubnuorexa [JOK
YBEIIMYEHUS TABIICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHHS Ta3a bubmuorexa [JOK




oT 00bEMa, TeMIepaTypbl

https://m.edsoo.ru/ff0a2376

35 [lepenava naBieHust TBEPABIMU TeJIaMH, bu6numoreka [IOK
JKAIKOCTSIMH U ra3aMu. 3axkoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBjieHME B )KUJIKOCTH U T'a3e, BBI3BAHHOE bubmmoreka [JOK
JICICTBUEM CHJIbI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau o teme «JlaBnenue B bubmuoreka [{OK
JKUIKOCTH U ra3e. 3akoH Ilackans» https://m.edsoo.ru/ff0a2826
bubnnorexa [IOK
38 Coobmatonmecs cocyat httDs://m.edsocE.Iru/fan297O
39 [MunpaBnuyeckuii npecc bubmmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [1opiHeBON KUAKOCTHBIN
Hacoc
A1 ATmochepa 3eMiIH U IPUYKHBL € bubmuotexa LIOK
CyLIECTBOBAHUSA https://m.edsoo.ru/ff0a2bSa
42 Bec Bo3nyxa. ATmochepHoe aBieHue Etfess/ljr?eegi)grou};ma b3a
13 N3mepenne armocdepHoro nasiaeHus. OnbIT bubnnorexa [IOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTh aTMOC(HEPHOT0 JaBICHUS OT bubnuorexa [JOK
BBICOTHI HAJl YPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoun. AtmocepHoe bubnnorexa [JOK
JIABJIEHHUE HA PA3JIMYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay mo reme " AtmocdepHoe

nasiieHue"




I[eﬁCTBHe JKHUJIKOCTHU M ra3a Ha

47 MOTPYKEHHOE B HUX TEJI0. ApXHUMeI0Ba buomorexa [OK
py - AP a https://m.edsoo.ru/ff0a3276
cuIa
JlaGopaTtopHas pabora «Onpenenenue
48 BEITAJIKUBAIOIIEH CUIILI, IEUCTBYIOIIECH Ha bubmorexa LIOK
’ M https://m.edsoo.ru/ff0a33fc
TEJI0, IOTPYKEHHOE B JKUIKOCTb)»
JlaGopaTopHas pabota 1o Teme
49 «HccaenoBanre 3aBUCHMOCTH Beca Tejia B bubnnoreka [HOK
BOJI€ OT 00bEMA MOTPYKEHHON B XKHUJIKOCTh https://m.edsoo.ru/ff0a3514
YacTH Teaay»
bubnnorexa [HOK
50 IInaBanme Ten
https://m.edsoo.ru/ff0a3a96
JlabopaTtopHas paborta "KoHcTpyupoBanue
51 apeoMeTpa WIM KOHCTPYUPOBAHUE JIOAKH U
omnpeneneHue e€ rpy30noabEMHOCTH"
Pemenue 3agau mo temam: «Ilnapanue
52 cynoB. Bo3ayxomnaBanuey, «/{aBienue bubmorexa HOK
YHOB Y L https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJ, )KUIKOCTEH U Ta30B»
53 KonTponbhas pabota o Teme «JlaBnenue
TBEPJIBbIX TEJ, )KUIKOCTEH U Ta30B»
bub6nuorexka [JOK
54 Mexannueckas pabota
p https://m.edsoo.ru/ff0a3f82
bubmnoreka [HOK
55 MortHocTh. EqUHUIIBI MOIITHOCTH
t A H t https://m.edsoo.ru/ff0a3f82
56 VYpoxk-uccnenosanue "Pacuér MomHoCTH,
pa3BUBAaEMOM MpU NOIBEME T10 JIECTHUIIE"
57 IIpocteie Mmexanu3Mmebl. Peryar. PaBHoBecue

CHJI Ha pbI4yare




Poruaru B TexHuKe, OBITY U IPUPOJIE.

but6mmoreka [JOK
58 JlaGopaTtopHnas pabora «MccnenoBanue 0.5
P . P P s https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pblyara
Pemenue 3amau nmo reme «Y CIOBUS bu6mmoreka [{OK
59
PaBHOBECHSI pbIYara https://m.edsoo.ru/ff0a48a6
Koad¢uimenT mone3Horo neicTBus
60 Mexanusma. JlabopatopHast pabora 0.5
«M3mepenne KIIJI HaKIIOHHOHN TUIOCKOCTH»
61 Pemenue 3amau mo teme "Pabora, bu6nmnorexa [JOK
MortHocTh, KIT1" https://m.edsoo.ru/ff0adc48
2 Mexannueckas 3Heprus. Kunerndeckas u bubmuotexa LIOK
MOTEHHAIbHAS SHEPTUS https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUH Bubmorexa [TOK
p p https://m.edsoo.ru/ff0a4360
YPpOK-3KCIEPUMEHT MO TEME
"DKCIIEpUMEHTAIIBHOE OIPEIETICHHUE
64 W3MEHEHHS] KHHETUYECKOU 1 1
MOTEHI[UAIILHOU SHEPTUH MPU CKaTbIBAHUHU
TeJla M0 HaKJIOHHOM MIOCKOCTH"
65 KoHntponbHas pabora o teme «Pabora u
MOILHOCTb. DHEPIUs»
PesepBHblit ypok. Pabora ¢ Tekctamu 1o bubnuorexa [JOK
66 n n
Teme "MexaHndecKkoe IBHKCHUE https://m.edsoo.ru/ff0a4ee6
PesepBHbIii ypok. Pabora ¢ Tekctamu 1o
67 teme "JlaBieHue TBEPIBIX TeJ, )KUIAKOCTEN U bubmmorexa HOK
. P > KA https://m.edsoo.ru/ff0a4ffe
ra3oB
68 PezepsHblii ypok. Pabora ¢ TekcTamu mo

teme "Pabora. MomHuocTs. DHeprus"
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8 KUIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
Ne uudgposbie
Tema ypoka Kourpoasnsbie | IlpakTuuecku
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThI
pecypchl
OCHOBHBIE TIOJIOKEHUS] MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUH U UX ONBITHBIC 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEPIOTO, )KUJIKOTO U 1 bubmuotexa LIOK
ra3000pa3HOro COCTOSIHUI BeIllecTBa https://m.edsoo.ru/ff0a540e
OObscHeHue CBOMCTB TBEPAOTO, )KHUIKOTO U
4 ra3o00pa3HOro COCTOSTHUI BelllecTBa Ha |
OCHOBE MOJIOKEHUN MOJIEKYJISIPHO-
KUHETUYECKON TEOpHUH
5 Kpucrannmaeckue u amopdabie Tena 1 bubmorexa HOK
p p https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanWUISIPHOCT. | bubmuorexa [JOK
IToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TeruoBoe pacmmpeHne u cxaTiue 1 bubmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
g Temneparypa. CBsi3b TeMIiepaTyphbl CO |
CKOPOCTbBIO TETJIOBOTO JBUKEHHSI YACTHII
9 Buytpennss sneprusi. CnocoObl U3MEHEHUS | bubnnorexa [IOK
BHYTPEHHEHN YHEPTrUU https://m.edsoo.ru/ff0a5c60
bubnnorexa [JOK
10 Buns! Teruonepenaun 1 1

https://m.edsoo.ru/ff0a6412




Ypok-koupepennus "IIpakTnyeckoe

. bubmuotexa [HOK
11 HCIIOJIb30BAaHNE TEIJIOBBIX CBOMCTB BEILIECTB httos://m.ed 1 0a65c0
pS://mM.Cds00.1u ab>C
Y MaTepUalioB B IIEJSIX dHeprocoepexeHus "
12 KonnuectBo Temnotsl. Y aenbHast bu6mmoreka [{OK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHuUE TEIIOBOro OanaHca. bubnuorexa [JOK
TemnooOMeH U TEII0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlaboparopHas pabdota "Hccrnenoanue Eub 10K
nonrorTeka
14 SIBIICHUS TETNIOOOMEHA MPU CMETINBAHUN .
XOOHOM 1 Topsci Bo” https://m.edsoo.ru/ff0a6a98
Pacuer konuyecTBa TEIUIOTHI,
15 HEO0OXOUMOTO JIJIsl HArPEeBaHUS Teja U
BBIJIEJISIEMOTO UM TIPU OXJIAXKICHUU
16 JIaboparopHas pabota "OmnpeneneHue bubnnorexa [JOK
YIEIbHOM TEeIUIOEMKOCTH BeliecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeiabHas TEIIoTa bubnuorexa [JOK
Ccropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue n oTBEpICBaHUE Bi6 1OK
nonamoreka
18 KPUCTAJUIMYECKUX TEIl. Y AeNIbHAsI TEIIOTa
https://m.edsoo.ru/ff0a71d2
TIJTaBJICHUS
19 JlabopartopHas pabora "OnpeneneHue bubnnorexa [JOK
yAeJIbHOM TEIUIOTHI TUIaBJIeHUs Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJIEHCAIIHS. bub6numoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Teminora
)1 mapooOpa3oBaHus U KOHJICHCAIIUH. bubmuotexa LIOK

3aBUCHMOCTD TCMIICPATYPhI KUIICHUA OT
aTMOC(l)CpHOFO JaBJICHUA

https://m.edsoo.ru/ff0a786¢




BrnaxnocTs Bo3ayxa. Jlaboparopnas pabota

but6mmoreka [JOK

22 "Onpenenene OTHOCUTENBHON BIIAXKHOCTH
p | https://m.edsoo.ru/ff0a7628
BO3/yXxa

” Pemenue 3agad Ha onpeneneHne BIaKHOCTH
BO3/IyXa
[TpuHIHITEI paOOTHI TETIOBBIX BUTATEICH.

24 [TapoBas Typ6uHa. /IBurarenb BHyTpEHHETO
cropaHust

25 KII/I TermoBoro nBuratesns. TeminoBbie bubmuoreka [JOK
JIBUTATEJIA U 3alUTa OKPYXKAIOUIEH Cpebl https://m.edsoo.ru/ff0a7c7¢c

2% 3aKOH COXpaHEHUs U MPEBPAIICHUS YIHEPTUU
B TEILJIOBBIX IMpoIIeccax
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEME

27 "TennoBsle sABIICHUS. VI3MeHEeHNE bubmorera [JOK

T N https://m.edsoo.ru/ff0a8312
arperaTHbIX COCTOSIHUM BellleCTBa
KonTponbhas pabora no teme "TemnoBsie
28 siBJIcHUS. VI3MeHeHue arperaTHbeIx bubmmorera [JOK
T " p https://m.edsoo.ru/ff0a86ae
COCTOSIHUM BEILECTBA

29 Dnektpusaius Ten. [[Ba pona
AIEKTPUIECKUX 3aPsI0B

30 VYpok-uccienoBanue "IneKTpu3aius Tl
UHAYKIHMENW U IPU CONPUKOCHOBEHHUH"

31 B3anmMopeiicTBue 3apsyKeHHBIX TeJl. 3aKOH bu6nmoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnektpuyeckoe noie. HampskeHHOCTD

32 IEKTPUYECKOro moid. [IpuHImn Bubmiorexa OK

p P . https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3ULINH JIEKTPUUYECKUX MOJIEH
33 Hocurenu snekTpudeckux 3apsjaoB.




DneMeHTapHbIi 3apsia. CTpoeHue aToMa

34 [IpoBOAHUKY U TUAIIEKTPUKU. 3aKOH bu6numoreka [IOK
COXPaHEHUS DIEKTPUUECKOIO 3apsaaa https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3a1au Ha mpUMEHEHUE CBOMCTB bubnuoreka [JOK
JIIEKTPUYECKHX 3aPsAI0B https://m.edsoo.ru/ff0a90cc
DNEKTpUUYECKUH TOK, YCIIOBUS €TI0
36 cyiecTtBoBanusa. McTouHUKU bubnnorexa [IOK
y ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JlecTBUS AIIEKTPUUECKOTO TOKA bubmorexa HOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3JIEKTPUYECKOTO I10JIs1 Ha IPOBOIHUKHU U 1
TUBJIEKTPUKH"
39 DNEKTPUUYECKUN TOK B METAIUIAX, JKUIKOCTSIX bubnnorexa [HOK
U Ta3zax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYeCcKas 1ENb U €€ COCTaBHbIC YaCTH
A1 Cuna toxka. JlabopaTopHas padora 0.5 bubnuorexa [JOK
"N3mepeHnue u peryJmpoBaHue CUibl TOKa" ' https://m.edsoo.ru/ff0a8bd6
DneKkTpuyecKkoe HanpsbkeHue. BonbTmerp.
42 JlabopartopHas pabora "M3mepenue u 0.5 bubmmorexa HOK
paTOpHai p P ' https://m.edsoo.ru/ff0a9¢14
peryaupoBaHue HaNPsHKEHUS
43 CornpoTuBiieHHE IPOBOAHUKA. Y I€JIbHOE bubmuotexa LIOK
COIIPOTHBJICHUE BEIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas pabota "3aBUCHMOCTh
44 3JIEKTPUUYECKOTO COITPOTUBIICHUS 1 bubmuorexa [JOK

MIPOBOJIHUKA OT €0 JITMHBI, TIIOMIATH
MONEPEYHOr0 CeYeHusl 1 Matepuana”

https://m.edsoo.ru/ff0aa738




3aBUCHUMOCTH CHJIBI TOKA OT HaIpsKCHUS.

bubmnorexa [IOK

45
3akon OMa Jy1s ydacTKa 1enu https://m.edsoo.ru/ff0aa44a
JlabopartopHas pabdota "HccienoBanue
46 3aBUCHUMOCTH CHJIbI TOKA, UIYIIETO Yepes bu6mmoreka [{OK
pE3UCTOP, OT COMPOTUBIIEHUS PEZUCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHUs Ha pe3uctope”
A7 [TocnenoBarensHOE U MapaICIIBHOE
COEIMHEHMSI IPOBOJHUKOB
JlabopartopHas pabdota "lIIpoBepka mpaBuia
43 CJI0’KEHUS HANPSHKEHUM TTPU bubnnorexa [JOK
II0CJIEI0BATEIILHOM COCIMHEHUN ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”
JIaboparopnas pabota "IIpoBepka npaBuia
49 JUISL CUJIBI TOKA IIPU NTapajuieIbHOM bubmorexa HOK
P P | https://m.edsoo.ru/ff0aadle
COCIMHEHHUH PE3UCTOPOB
50 Pemenue 3ana4y Ha npumeHeHne 3akoHa OMa bubnnorexa [HOK
JUTSL PA3JIUYHOTO COSIMHEHUSI IIPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bubmuorexa [JOK
3akoH [[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
57 JlabopaTtopHas pabota "OnpeneneHue bubmmorexa [JOK
paboThl U MOIITHOCTH AJIEKTPUUECKOIO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpUUYECKUe IENH U MOTPeONTen
53 AJIEKTPUUECKOM sHepruu B ObITy. KopoTkoe bubmmorexa [JOK
P p y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJIBHOU PabOTE MO TeMe
54 "DnekTpuueckue 3apsabl. 3apsKeHHbIE Tela bubnnorexa [IOK

" uXx B3aumoaeuctBusl. ITocToOSHHBIN
AIEKTPUIECKUH TOK"

https://m.edsoo.ru/ff0abd2c




KonTponbhas pabota no teme
"DnexTpuueckue 3apsaabl. 3apsyKEHHBIEC Tella

but6mmoreka [JOK

55
" ux B3aumonenctsus. IlocTogHHBIN https://m.edsoo.ru/ff0abea8
BJIEKTPUUECKUNA TOK"
56 ITocTossHHBIE MAarHUTEI, MX B3aNMOJICHCTBHE
57 VYpok-uccinenosanue "M3yyenue nosuei 1 bubnuorexa [JOK
IMOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
53 MarnutHoe nojie. MarHuTHoe moJjie 3eMii U bubmuorexa [{OK
€ro 3HaueHue 1 )KAU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
OnbIT OpcTena. MarautHoe 1mose
59 9JIEKTPHYECKOT0 TOKa MaruuTHoe mosje bubmorexa [OK
p https://m.edsoo.ru/ff0ac1d2
KaTyLIKHA C TOKOM
[IpumeHeHue >1eKTPOMarHuTOB B TEXHUKE.
60 JIaGoparopHas pabora "UsydyeHue neiicTBus 0.5 bubmorexa LOK
patop p M \ ) https://m.edsoo.ru/ff0ac74a
MArHUTHOTO TOJISl HA TPOBOJHUK C TOKOM
DNEeKTPOABUTATEIb MOCTOSTHHOTO TOKA.
Hcnonb3oBanue 351eKTpoABUTaTEIEH B
61 TEXHUYECKHUX YCTPOUCTBAX U HA TPAHCIOPTE bubnmotexa LIOK
yerp \ R pTe. https://m.edsoo.ru/ff0ac86¢
JlabopaTopHas padota "KoHcTpyupoBaHnue u
n3ydeHue paboThl dJIEKTpOABUTATENA"
2 OnpiTel Dapanes. 3aKOH IEKTPOMArHUTHON
uHaykiuu. [Ipasuno Jlenma
OnextporenepaTop. CriocoOb!I MOTyICHHS
63 ANEKTPUYECKON SHEPTUU. DIIEKTPOCTAaHLUN
Ha BO300OHOBJISIEMBIX UCTOYHHKAX YHEPTUU
64 [ToaroroBka Kk KOHTPOJIBHOM paboOTe MO TEME
"DneKTpuuecKre U MarHUTHBIE SIBJICHUS"
65 KoHnTtponbHas paboTta 1mo teme bubmuoreka [{OK




"DNeKTpUUECKUe U MarHUTHBIC SIBICHUS'

https://m.edsoo.ru/ff0acb14

66 PesepubIit ypok. PaboTa ¢ TekcTamu mo bubmmnoreka [JOK

teme "TeruioBble siBieHus" https://m.edsoo.ru/ff0acc5e
67 PezepBHblii ypok. Paborta ¢ TekcTamu mo bub6mmoreka [IOK

teMe "[locTOsHHBIN 2neKTpuYecKuil ToK" https://m.edsoo.ru/ff0acdc6
68 PezepsHblii ypok. Paborta ¢ TekcTamu mo

TeMme "MarautHele sBiaeHus"

OBIIEE KOJIMYECTBO YACOB I10
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9 KUIIACC

KosanuyectBo 4yacos JICKTPOHHBIE
Ne uudposbie
Tema ypoka Koutpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
1 Mexanudeckoe aBuxkeHue. MarepuanbHas |
TOYKA
) Cucrema orcuera. OTHOCUTEILHOCTD 1 bubnuotexa [JOK
MEXAHHUYECKOTO JBHKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPAMOIIMHENHOE JBUKEHUE 1 Bubmmorexa [IOK
P P A https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE IPSIMOTHHEWHOE IBHKEHUE. 1
CpenHsis U MTHOBEHHAsi CKOPOCTh
5 IIpssMonHENHOE PAaBHOYCKOPEHHOE | bubnuoteka [IOK
JIBIOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JBIKeHU. [ paduk 1
CKOPOCTH
JlaboparopHas padota "Onpenenenue
7 CKO peHI/IfI) TGJ‘IEIl) npu aBHOpCKO €HHOM 1 1 bubmorexa HOK
yerop pup N yerop | https://m.edsoo.ru/ff0adb18
JBIDKEHUHU 110 HAKJIOHHOM TJTOCKOCTH
8 CBoOoanoe manenue tei. Onsitel ['anunes 1
PaBHOMEpHOE NBIKEHUE IO OKPYKHOCTH.
9 [Tepuon u yactota oOpameHus. JluneitHas u 1 bubmorexa [TOK
PHO patl ' https://m.edsoo.ru/ff0ae176
YIJIOBast CKOPOCTH
10 [leHTpOCTpEMUTENBHOE YCKOPEHUE 1
11 [Tepssiii 3akoH Hetorona. BexTop cuiibl 1 bubnuoreka [IOK




https://m.edsoo.ru/ff0ae612

12 Bropoii 3akoH HeroToHa. bubnuoteka [IOK
PaBHopelicTBYIOIIIASA cHIla https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon Hetotona. Cynepno3uius cui E‘fi?/ljrifgsiggif%@&
14 Pemenue 3a1ay Ha IpUMEHEHUE 3aKOHOB bubnmoreka [JOK
HproTona https://m.edsoo.ru/ff0aeb6e
15 Cwuna ynpyroctu. 3akoH ['yka ngs?;ri?:cll(;grou/llff%eca 5
16 Pemenue 3anau no reme «Cuna ynpyroctim»
17 JlaboparopHas pabota «OnpenencHue bubnmorexa [JOK
JKECTKOCTU IIPY>KUHBI https://m.edsoo.ru/ff0aee28
bubnmoreka [JOK
18 Cuna Tpenna httns://m.edsol_.lru/fanﬂ 38
19 Pemenue 3amgau mo teme «Cuia TpeHUsD» bubmmorexa [TOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "Onpenenenue bubnmnoreka [JOK
Kod(PuImeHTa TpeHUs CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau no reme "3akonsl HeroTOHA. bubmmoreka [JOK
Cuina ynpyroctu. Cuia tpeHust" https://m.edsoo.ru/ff0afb8e
2 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bu6muoteka [IOK
TATOTEHUS. Y CKOpEHHE CBOOOIHOTO MaICHUS https://m.edsoo.ru/ff0af044
Ypok-koHbepenius "J[BIKeHHE TETT BOKPYT
23 rpaBuTaMoHHOro 1eHTpa (CoaHevyHas
cucrema). ['amakTuku"
24 Penrenue 3amad mo teme "Cuiia TSOKECTH U but6mmoreka [IOK

3aKOH BCEMHUPHOTO TSATOTCHUS"

https://m.edsoo.ru/ff0af5f8




HCpBaH KOCMHYCCKAA CKOPOCTD.

bu6mmoreka [IOK

25
HeBecoMocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33¢c
PaBHOBecue MaTepuaIbHONW TOYKH.
26 AGcomotHo TBEpAOE Teno. PaBHoBecue bubnmorexa [JOK
TBEPAOIO TeJa C 3aKPETUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHus
27 MowmenT cuibl. LienTp TskecTn
73 Pemenue 3aga4 mo reme "MOMEHT CHJTBI. bubmuoreka [JOK
IenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHON paboTe MO TeMe
29 "MexaHu4eckoe ABUKEHUE Bubmmorexa [IOK
. a ' https://m.edsoo.ru/ff0b0408
Bs3aumoneiictBue Ten"
KoHnTtponbHas pabota 1o Teme
30 "MexaHu4ecKkoe ABUKEHUE Bubnmorexa [IOK
N a | ' https://m.edsoo.ru/ff0b06ec
BzaumopeiictBue ten
Nmnynee Tena. Umnynbe cuiel. 3aKoH
31 COXpaHEHUs1 UMITYJIbCa. YIIPYroe u bubmmorexa LIOK
p y o Py https://m.edsoo.ru/ff0b07fa
HEYTIPYTroe B3aUMOJICHCTBUE
1 Pemienue 3amau mo reme "3akoH coXpaHeHUs bubnmoreka [JOK
uMITyJbca" https://m.edsoo.ru/ff0b096¢
1 Ypoxk-koHpepenuus "PeakTuBHOE ABIKEHHE
B IIPUPOJIE U TEXHUKE"
bubmuoreka [JOK
34 Mexanuyeckas paboTa U MOITHOCTb
p H https://m.edsoo.ru/ff0b0ag4
15 PaGota cuiibl TSKECTH, CHITBI YIPYTOCTH U bubnmnorexka [JOK
CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
36 JlaGopartopHas pabota «OnpeneneHue

paloThl CUJIBI TPEHUS IPU PABHOMEPHOM




JBHMXXCHHUHU TCJIA I10 FOpH3OHT3.J'ILHOfI
IMOBEPXHOCTH

CBs13b 2HEepruu U padoTsl. [loTeHmanbHas

37
SHEPTHs
Kunernueckas sneprus. Teopema o bu6mmotexa [JOK
38 .
KUHETUYECKON YHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs! SHEPTUU B MEXAHUKE
40 JlaGopaTopHas paborta «/3yueHue 3akoHa bu6muoteka [IOK
COXpaHEHUs DHEPIUN» https://m.edsoo.ru/ffOb12fe
A1 KoinebarenbHOE IBHKEHUE B €TO bubnuoreka [JOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxaroiue kojaebanus. BeiHyk/1eHHbIE bubnmoreka [JOK
Kojebanus. Pe3onanc https://m.edso0.ru/ff0b20f0
43 MaremaTnueckuii U Ipy>KMHHBIN MasiTHUKH
VYpok-uccnenoanue «3aBUCUMOCTh NIEPHOJIA
44 KOJICOQHHH OT KECTKOCTH MPYKUHBI M MacChI bubmorexa [TOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpareHre SHEPTUU MPU MEXAHUYECKUX
KOJICOaHMSIX
JlabopaTtopHas pabota «Omnpenenenue
46 ‘{aCTOI”)FLI Hpne I/II)O a Kone6a1:11/n71 NPy KUHHOTO bubmmorexa [IOK
pHOA Py https://m.edsoo.ru/ffOblaec
MasITHUKA
JlabopaTtopHas pabota «IIpoBepka
47 He3aBI:/ICH1\IZOCTHpne nozaa I?Oﬂeé)aHI/Iﬁ rpysa bubmorexa [TOK
PHOA py3a, https://m.edsoo.ru/ff0b197a
MO/IBEIICHHOTO K HUTH, OT MaCChI Tpy3a»
48 Mexanudeckue BoiHbI. CBOMCTBA bubmuoreka [JOK

MEXaHUYCCKUX BOJIH. HpOI[OJ'II)HBIe u

https://m.edsoo.ru/ff0b21fe




MMOIICPCUHBIC BOJIHBI

VYpoxk-koupepenius "MexaHNYeCKUEe BOJHBI

49 .
B TBEpIoM Tene. CeilcMuueckre BOJIHbI"
50 3Byk. PacripocTpaneHue u oTpakeHue 3ByKa
51 Ypok-uccnenoBanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
5) I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKUI pPEe30HAHC
53 VYpoxk-koudepenuus "YapTpa3Byk u bubnuotexa [JOK
nH(}pa3BYyK B MIPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME
" but6mmoreka [{OK
54 3aKOHBI COXpaHeHusl. MexaHn4eckue
" https://m.edsoo.ru/ff0b250
KOJIcOaHMS ¥ BOJIHBI
KonTtponbHas padota 1o teme "3akoHbI
55 coxpaHeHMs. MexaHnuyeckue KoieOaHus u
BOJIHBI"
56 DNEeKTPOMArHuTHOE MoJIe. bu6muoteka [IOK
ONEKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolcTBa JIEKTPOMArHUTHBIX BOJIH
VYpoxk-kouhepennus "[lkana
53 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb3oBanue bubnmoreka [JOK
AJIEKTPOMArHUTHBIX BOJIH ISl COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
VYpok-uccnenoanue "M3yueHne CBOWCTB
but6mmoreka [{OK
59 AIIEKTPOMATHUTHBIX BOJIH C TTIOMOIIBIO
" https://m.edsoo.ru/ff0b2c6c
MOOWMIIBHOTO TeledoHa
60 Pemienue 3amau Ha onpeieIeHUE YacTOThI U




JJINHBI BHCKTpOMaFHHTHOﬁ BOJIHBI

DJIeKTpOMarHuTHasi Ipupojaa CBETa.

bu6nuoreka [IOK

61 .
CxkopocTts cBeTa. BomHOBBIE CBOIICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounvku ceera. [IpsmonuneitHoe
62 acIrpocTpaHeHue csera. 3arMeHuss CoirHIa u bubnnorexa LIOK
pactpoctp ) https:/m.edsoo.ru/ff0b3658
JIyHb1
3aKoH oTpaxkeHus cBeTa. 3epkana. Pemienue
63 3a7a4 Ha IpPUMEHEHHUE 3aKOHA OTPAKEHUSA bubmmorexa TIOK
8 p p https://m.edsoo.ru/ff0b38c4
CBeTa
64 [Ipenomienue cBeta. 3aKOH NPETOMIICHUS bu6muoteka [IOK
CBETa https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnonap30BaHne MOJIHOTO BHYTPEHHETO bubmmorexa TIOK
yIp https://m.edsoo.ru/ff0b3c5c¢c
OTpPaXEHUS B ONTHUYECKUX CBETOBOAAX
JlaGopaTtopHas padota "HccnenoBanue
66 3aBUCUMOCTH YTJIa MPEJIOMIICHUSI CBETOBOTO
Jyda OT yIJIa IMaJICHUs Ha TpaHuIle "BO3ayX-
crexio™"
Ypok-koHpepernus "Vcnons3oBaHue
67 MIOJIHOI'O BHYTPEHHETO OTPAKEHHUS:
CBETOBO/IbI, OITUKOBOJOKOHHAS CBSI3b"
bubnuoreka [JOK
68 JInasel. OnTrdeckast criia JIUH3E]
https://m.edsoo.ru/ff0b3{2¢
69 [TocTpoenue n300pakeHN B JTUH3AX bubmorexa LOK
p P https://m.edsoo.ru/ff0b444a
JlabopaTtopHas pabota "Ornpeznenenue
. bubnuorexa [HOK
70 (OKYCHOTO PACCTOSIHUSI i ONITUYCCKOMN CHITBI

cobuparore TUH3b"

https://m.edsoo.ru/ff0b4206




Ypok-koHpepenius "OnTuyecKrue JTUH30BbIC

bubmmoreka [JOK

71
puoopsI" https://m.edsoo.ru/ff0c0a7e
but6mmoreka [{OK
72 I'na3 kak ontuyeckas cucrema. 3peHu
perve https://m.edsoo.ru/ff0b4684
7 VYpok-konpepenmus "lepextsl 3penus. Kak
COXpaHUTH 3peHue"
Paznoxenue 6emoro cBera B ciekTp. OMBITHI
74 Hprotona. Cnoxenue crieKTpaibHbIX 1[BETOB bubmorexa TIOK
' P ' https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JlaGoparopHas padota "OnbIThI 1O
75 Pa3NOKEHHIO OEJIOro CBETA B CIIEKTP U bubnmorexa [JOK
BOCIIPUATHIO LIBETA IIPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUH Yepe3 1IBETOBbIE QUILTPHI"
VYpok-npaktukyM "BoaHoBbIE CBOMCTBA
76 CBeTa: Jaucrepcus, HHTepdepeHnns u
mudpaxmys”
77 OmnsiTel Pesepdopaa v mianerapHas Mojiemb bu6mmoteka [IOK
aroMma https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Monens aroma bopa
79 Hcnyckanue u MOrJIonieHue CBETa aTOMOM. bubnmorexa [JOK
KBantbl. JInHeyaTbie CIEKTPhI https://m.edsoo.ru/ff0c144c
20 Ypok-npaktukym "HaOnroieHne CrieKTpoB bubnmorexa [JOK
UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTH U €€ BHIBI buGnnorexa LIOK
https://m.edsoo.ru/ff0c1672
%) Crpoenue atomHoro siapa. Hykinonnas bu6mmoteka [IOK
MOJIENIb https://m.edsoo.ru/ff0c18ac
83 PannoaktusHble npeBpamenus. M3oromnsl bub6nuoreka [IOK




https://m.edsoo.ru/ffOclal4

Penrenue 3anmad mo teme: "PanmoakTUBHEIE

but6mmoreka [IOK

84
npeBpalieHus’" https://m.edsoo.ru/ff0c1b4a

85 ITepuon monypacmnana

26 Ypok-koHpepeHmus "PagunoakTuBHBIE bu6mmoteka [IOK
U3JIy4YEHUs B IPUPOJIE, MEIULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

27 SnepHble peakuy. 3aKOHbI COXPAHEHUS bubnuoreka LIOK
3apsiA0BOTO U MacCOBOI'0 YHCET https://m.edsoo.ru/ff0c1c58

28 OHeprus cBA3M aTOMHBIX siep. CBsA3b Macchl bubnuoteka [IOK
U YHEPTrUu https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3anau no teme "Snepusie peakuun"

90 Peakiuu cunTe3a v eneHus saep. bubnmorexa [JOK
Ucrounnku sneprun CoJiHIA U 3BE3NT https://m.edsoo.ru/ff0c1e88
Ypoxk-koHpepenuus "SnepHas sHepreTUKa.

91 JleficTBUA paguOAKTUBHBIX U3Iy4YEHUN Ha
JKUBbIE OPraHU3MBbI"

[ToaroToBka Kk KOHTPOJIBHOH paboTe Mo Teme

9 "DEeKTPOMarHuTHOE IOJIE. bubnuoreka LIOK
DneKTpOMarHuTHbIE BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"

KontponbHas pabora no reme

93 "DeKTPOMarHuTHOE IMOJIE.
DNEKTPOMarHuTHbIE BOJIHBI. KBaHTOBBIE
ABJICHUS"

94 [ToBTOpenue, o6ob6meHue. Jlaboparopusie bubnuorexa [HOK
paboTel o Kypcey "BzaumonetictBue ten" https://m.edsoo.ru/ff0c245a

95 [ToBTOpenwue, 0600menue. Pemmenue bubnuorexa [JOK

PaCUYCTHBIX U KAUCCTBCHHBIX 3a4a4 110 TEMC

https://m.edsoo.ru/ff0c2572




"TemoBble nporecch”

[ToBTOpenue, o600eHNE. Permenune
96 pacyeTHBIX U KaUeCTBEHHBIX 3aJ1a4 110 TEME
"KIIJI TermoBsIX nBurareneit'”

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, obo0menue. Pemenne

97 aCUETHBIX M KaYeCTBEHHBIX 3aJ1a4 110 TEME 1 buGnnorexa LIOK
p a https://m.edsoo.ru/fl0c2b30
"KIIJI snexTpoycTaHoBOK"

08 [ToBTOpenwue, 06o6menue. Jlaboparopusie 1 1 bu6muoreka [IOK
paboTsl 1o Kypcy "CBeToBble siBICHHS" https://m.edsoo.ru/ff0c2¢52
[ToBTOpenwue, 0600meHue. Pabora ¢

99 TEKCTaMU 110 TeMe "3aKOHBI COXpPAaHEHUS B 1 bubmmorexa TIOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKe

100 [ToBTOpenue, o6o6meHue. Padora ¢ | bubnuotexa [JOK
tekcramu 1o teme "Konedanus u BOIHBL" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 06o6menue. Padora ¢ | bubnmorexa [JOK
TekctaMmu 110 TeMe "CBeTOBbIE ABIICHUA" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o0mmenue. Padora ¢

102 TekcTaMmu 1o Teme "KBaHToBas U siaepHas 1
¢uznka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Gusuka: 7-i1 knacc: 0a30BbId ypOBEHb: yueOHUK, 7 knacc/ [leppimkun .M.,
NanoB A.U., AkiimonepHoe oduiectBo «M3aarensctBo «lIpocBemienuer

» dusuka: 8-i kacc: 6a30BbIM YpOBEHb: yueOHUK, 8 kinacc/ [lepoimkun Y. M.,
NBanoB A. U., AxunonepHoe o6mectBo «M3narensctBo «IIpocsemienuey

» Odusuka: 9-i kimacc: 0a30BbIN ypOBEHb: yueOHUK, 9 kinacce/ [lepoimkun U. M.,
I'ytauk E. M., IBanoB A. U., [lerpoBa M. A., AKIInoHEpHOE OOLIECTBO

«3narensctBO «lIpocBemenue»

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

7 KITACC

1.PaGoyvas mporpamma.

2. IIporpaMmMbl 0OcHOBHOTO 00111eTO 00pa3oBanus. Pusnka. 7 — 9 kimaccel
(aBTopsi:A.B.Ilepbimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YICOHUKOM:

4. Tleppiukun A.B. @uzuka. 7 kiacc. YueOHUK 17151 0011€00pa30BaTeNbHbIX
yupexaennit . M.:JIpoda. 2011

5. Jlykamuk B.M. CO0opHUK BOIIPOCOB U 3aj1a4 1o ¢usuke. 7-9 ki. — M.:



ITpocsemenne, 2010. —192c¢.

8 KIIACC

1. Pabouas nporpamma. @usnka. 7 — 9Ki1acchl: y4eOHO-METOAUUECKOTO
noco6us /coct. TuxonoaE.H. — 2-e uzn.,crepeorun. —M.: JIpoda,2013. — 398,(2)
2. [IporpaMMbI 0OCHOBHOTO 00111eTO 00pa3oBanus. Pusnka. 7 — 9 Kimaccel
(aBToper:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PabGouas nporpamma o ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBHH C

BBIOpAHHBIM YUYEOHUKOM:

4. Tleperimikun A.B. @usuka. 7 kinacc. YueOHUK 17151 00111e00pa3oBaTenbHbIX
yupexaenuit . M.:/Ipoda. 2011

5. Jlykamuk B.1. Co0opHUK BONIPOCOB U 3aj1a4 1o ¢uszuke. 7-9 ki. — M.:
IIpocsemenne, 2010. —192c¢.

6. Kupuk JI.A. ®uzuka — 7. Pa3HoypoBHEBbIE CAMOCTOSATEIbHBIE U KOHTPOJIbHBIE
pabotsl. —5-¢ m3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlabopatopusie paboTsl. KoHTpOIBHBIE
3ananusi. —Capatos:Jluueii, 2014.

8. «KontponbHO-u3MepurenpHbie Mmatepuansl. Pusnka. 7 kiacc/Coct. H.U.
3opuH. — 2-¢ u3z.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiace: yueoOHo-MeToanueckoe nmocoodue/ A.E. MapoH.-

M.: lpoda, 2011.- 123c.:



10.A.B. [epoimkua @usuka-8xi 2017 M. Jlpoda

11.H.B. ®unonoBuu Metonnueckoe mocodue 2015 M. Jlpoda

12.A.E. Mapon, E.A. Mapon CamocTosiTeIbHbIE U KOHTPOJIbHBIE pabOTHI-8
kiacc 2017 M. dpoda

13.B.B. lllaxmatoBa ,0.P. [lledep JAnarnoctuueckue padotsl -8 kiaacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapomn, C.B. I1o3otickuii Coopauk Borpocos u 3amgau

2015 M. ipoda

9 KITIACC

1. PaGouas mporpamma. @usuka. 7 — 9kiiacchl: yueOHO-METOINIECKOTO
nocobus /coct. TuxonoaE.H. — 2-e uzn.,crepeorur. —M.: [Ipoda,2013. — 398,(2)
2. [Iporpammbl ocHOBHOTO 0011ero oopazoBanus. Gusuka. 7 — 9 knaccsl
(aBTopsi:A.B.Ilepeimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUY C BEIOPAHHBIM YUYEOHUKOM:

4. Tleperimikun A.B. @usuka. 7 kinacc. YueOHUK 17151 00111€00pa3oBaTenbHbIX
yupexaenuit . M.:/Ipoda. 2011

5. Jlykamuk B.1. Co0opHHK BONIPOCOB U 3aj1a4 1o ¢uszuke. 7-9 ki. — M.:
IIpocsemenne, 2010. —192c¢.

6. Kupuk JI.A. ®uzuka — 7. Pa3HoypoBHEBbBIE CAMOCTOSATEIbHBIE U KOHTPOJIbHbBIE

pabotsl. —5-¢ m3nanue,- M.MJIEKCA, 2013.



7. AcraxoBa T.B. ®usuka. 7 knacc. Jlabopatopusie paboTsl. KoHTpOIBHEIE
3ananusi. —Caparos:Jluueii, 2014.

8. «KontponbHO-u3MepurenpHbie Mmatepuansl. Pusnka. 7 kiacc/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiace: yueoHo-MeToanueckoe nocoodue/ A.E. MapoH.-

M.: lpoda, 2011.- 123c.:

KoHTponbHbIE 1 caMOCTOsITENbHBIE PAOOTHI IO U3HKE. 9 KIacc: K yUeOHUKY
A.B. Ileppimikuna, E.M. I'ytauk «®uszuka 9 knace» / O.W. I'pomuera. — M.:
N3narenscTBO «OK3amen», 2014,

Tectsl o dusuke. 9 kinace: k yueouuky A.B. Ilepsimkuna, E.M. I'ytank
«Pu3ukKa

9 knaccy / O.W. I'pomuena. — M.: U3naTenscTBO «Ox3ameny, 2010.

duzuka. 9 kiacc. TemaTnueckue TECTOBBIE 3aJaHus TSI HOATrOTOBKHU K [ TA. /
aBT.- cocT.: M.B. bolinenko, O.H. Mupomikuna. — fpocnasib: OO0 «Axkanemusd

pa3zButus», 2014.

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NUHTEPHET

7 KIIACC

. bubnmuoreka — Bc€ mo mpeamery «dusuka». — Pexxum nocrymna:

http://www.proshkolu.ru



2. BuneoonsiThl Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru

3. Enunas xomnekuus nudpoBbIX 00pa3oBaTENbHBIX PECYpPCcoOB. — Pesxxum
noctymna: http://school- collection.edu.ru

4. HTepecHble MaTepralibl K ypokaMm (PU3UKH MO0 TeMaM; TECTHI TI0 TEMaM;
HaIJISITHBIC TOCOOUs K ypokaMm. — Pexxum nocrtyma: http://class-fizika.narod.ru
5. Hudpossie o6pazoBaTenbHbIe pecypchl. — Pexum gocryna:
http://www.openclass.ru

6. DiexTpoHHbIe yueOHHUKH 10 (usuke. — Pexxum goctyma: http://www.fizika.ru
8 KIIACC

1. bubnuoreka — Bcé o npeamety «duszukay. — Pesxxum nocryna:
http://www.proshkolu.ru

2. BuzneoonsiThl Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru

3. Equnas xomtekmus mudpoBbIX 00pa3oBaTEIbHBIX PECYpPCOB. — Pexum
nocrtyna: http://school- collection.edu.ru

4. nTepecHble MaTepHalibl K ypokaMm (PU3UKHU MO0 TeMaM; TECTHI TI0 TEMaM;
HarJIsgIHbIe TocoOus K ypokam. — Pexum gocrtyna: http://class-fizika.narod.ru
5. lludposeie 00pa3oBaTenbHBIE pecypchl. — PexxuM qoctyma:
http://www.openclass.ru

6. DIeKTpOoHHBIC YUueOHUKH 10 ¢u3uke. — Pexxum moctyna: http://www.fizika.ru



9 KJIACC

1. BuneoonsiTel Ha ypokax. — Pexxum gocrtymna: http://fizika-class.narod.ru

2. Enunas komiekuus nudpoBbeIX 00pa3oBaTeIbHbIX PECYpCOB. — Pesxxum
noctymna: http://school- collection.edu.ru

3. aTepecHbie MaTepuaibl K ypokaM (PU3HKH 110 TEMaM; TeCTHI IO TeMaM;
HaTJIsIHBIE TOCOOMS K ypokaM. — Pesxkxum moctyna: http://class-fizika.narod.ru

4. Iludpossie 0OpazoBaTenbHbIE pecypchl. — Pexxum mocTyma:
http://www.openclass.ru

5. DnexTpoHHbIE YyueOHUKH 0 pusuke. — Pexxum noctyna: http:// www.fizika.ru
6. qucrannuronnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpBITHIN Kiacc.
CerteBoe oOpa3oBaTenbHOE cooOIiecTBo. http://www.openclass.ru/node/109715
7. Enqunas xostekius udpoBbIx 00pa3oBaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbIi HEHTP UH(OPMAIIMOHHO-00Pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Uurepnet ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cenTsa0ps» maTepuaisl mo usuke. http://archive.l1september.ru/fiz
11. Aanmaruu pusnueckux o0bekTOB. http://physics.nad.ru/

12. XKupas ¢u3uka: odyyaromias mporpamma. http://www.int-edu.ru/soft/fiz.html

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