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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHMs COCTABICHA HAa OCHOBE
MOJIOKEHUH M TpeOOBaHUI K pe3ylbTaTaM OCBOSHHS Ha 0a30BOM YPOBHE OCHOBHOW 00OpazoBaTEIbHOMN
nporpammel, npeactaBieHHbIX B DI'OC OO0, a Taxke ¢ yuérom deaepalbHOW paboyeil mporpaMmbl
BocnuTanus u Konnenuuu npenogaBanus yuaeOHoro npeamera «dusukay.

Copnepkanue mnporpamMmsbl 10 (PU3MKE HANPABICHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYaloIUXCs W OpTraHU3alMio H3ydeHHs (U3MKH Ha JAEATEIbHOCTHOM OCHOBEe. B
nporpaMMe 1o (pu3MKe YYMTHIBAIOTCA BO3MOXKHOCTH Y4eOHOIO NpeaMeTa B pealn3aluu TpeOOBaHHM
OI'OC OOO x mIaHupyeMbIM JHYHOCTHBIM W METANpeIMETHBIM pe3yjbTaraM OOyuYeHHs, a TakKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX Y4YEOHBIX IPEIMETOB Ha YpPOBHE OCHOBHOI'O OOLIEro
oOpa3oBaHwUs.

[Iporpamma no ¢u3uKe ycTaHaBIMBAET paclpesereHne yueOHOro Marepuaia o rogaM o0ydeHus
(mo kyaccam), mpeularaeéT NPUMEPHYIO IOCIEA0BATEIbHOCTh M3YyYEHHUS TE€M, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COJIEPKaHMs U yUETE BO3PACTHBIX OCOOCHHOCTEH 00yJaroLIXCs.

IIporpamma no ¢usuke pazpaboTaHa C LEIbI OKa3aHUs METOJUYECKOM IMOMOIIM YUYUTENO B
COo3JIaHUH paboYeil MPOrpamMMEbI 10 Y4eOHOMY MTPEIMETY.

@dusnka SABISETCA CHUCTEMOOOPA3YIOIIMM JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX IpPEJIMETOB,
MTOCKOJIbKY (DM3MUYECKUE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB W SIBJICHUH, M3y4aeMbIX XUMHUECH, OMOJIOTHEH,
acTpoHOMHEH M (u3nyeckol reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAY4YHYIO KapTHUHY MHpa,
IIpelocTaBiAeT HauboJiee sICHble 00paslibl MPUMEHEHHUS] Hay4YHOTr0 METOoJia MO3HAHMS, TO €CTh crocoba
[IOJTy4YeHHUsl JOCTOBEPHBIX 3HAHUM O MUpE.

OpHa U3 TTIaBHBIX 33124 (PU3UIECKOro 00pa30BaHMs B CTPYKTYpe 00MIEro o0pa3oBaHus COCTOUT B
(bopMHPOBAHNUHN €CTECTBEHHO-HAyYHON TPAMOTHOCTH U MHTEpeca K HayKe y 00yJaromuxcsl.

WN3yyenne ¢u3ukum Ha  0a30BOM  ypOBHE  MpPEANONaraeT  OBJIAJEHUE  CIENYIOIIMMHU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOLIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD!

® Hay4dHO OOBSICHSTDH SBIICHUS;

® OIIEHUBATh U IOHUMATh OCOOEHHOCTH HayYHOI'O UCCIIEI0OBaHMS;

® MHTEPNPETUPOBATH JAaHHBIE U HCIOJb30BAaTh HAYUYHBIE JI0KA3aTEIbCTBA AJIS MOJY4YECHHUS
BBIBOJIOB.

Henu n3yuenus (u3NKU HA YpOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus orpejaeneHbl B Konnenuu
npenojaBaHus yyeOHoro mnpeamera «®usuka» B 00pa3zoBaTelbHBIX oOpraHuzanusx Poccuiickoit
®denepanyy, peaqu3yOUMX OCHOBHbIE 00II€00pa30BaTENIbHBIE MPOTrPaMMbl, YTBEPXKIEHHON pelleHneM
Komnerun MunuctepctBa npocsenienus Poccuiickoit @eneparnun (nmporokon ot 3 aexadpst 2019 r. Ne
[1K-48BH).

Hean nzyyenus pU3NKu:

e 1puOOpeTeHHe HHTEepeca W CTpEeMJIeHHMs] OOydYaroIIMXCs K HaydHOMY H3YYEHUIO MPUPOJIBL,

pa3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
® pa3BUTHE MPEJICTABICHUNA O HAYYHOM METO/]IE TIO3HAaHUS U (POPMHUPOBAHUE UCCIIEA0BATEIHCKOTO
OTHOILIEHHUS K OKPYXXaIOLIUM SIBIICHUSM;

¢ (opmupoBaHUE HAyYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3y4E€HUs OCHOB CTPOEHUS MaTepuu
1 (yHITaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

e (opMHUpOBaHME MPEICTABICHUNA O posid (U3MKU JUIA Pa3BUTHs JIPYTHX E€CTECTBEHHBIX HayK,
TEXHUKHU ¥ TEXHOJIOTHUH;

e pa3BUTHE NPEJCTABICHUNA O BO3MOXHBIX cdepax Oyaymiei npodeccuoHaIbHON NeATeIbHOCTH,
CBSI3aHHOU C (PU3MKOM, MOATOTOBKA K JaIbHEHIIEMYy 00yYEHHIO B 3TOM HalpaBJICHUH.

JlocTikeHne ATUX IIee mporpamMMmbl 1o (U3WKE HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
o0ecreynBaeTcs pelIeHUueM CIeyIOIuUX 3aAay:

e 1pUOOpeTeHHE 3HAHUH O JUCKPETHOM CTPOEHUHM BEILECTBA, O MEXaHMYECKHX, TEIUIOBBIX,

JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;



® TpUOOpPETEHHE YMEHHI ONKCHIBATh M OOBSACHATh (PU3MYECKUE SIBICHUS C WCIIOJIB30BaHUEM
MOJYYEHHBIX 3HAHUI;

® OCBOCHHE METOJIOB PEIICHUsS MPOCTEUINNX PACYETHBIX 33]a4 C HCIOJIb30BAaHUEM (PUIUUYECKUX
MOJIETICH, TBOPUECKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 33/1a4;

® Dpa3BUTHE YMEHHI HAOJIOJATh MPHUPOJHBIC SIBJICHUS M BBINOJHATH ONBITHI, JaOOpaTOPHBIC
paboThI U PKCIICPUMEHTAIBHBIC UCCIICIOBAHHMS C UCIIOJIb30BAHUEM N3MEPUTEIILHBIX IIPHOOPOB;

e ocBOcHHE TMpUEMOB paboTel ¢ wuHpOpMaIMell (U3NYECKOTO COACPXKAHHS, BKIIOYAS
WH(OPMALIMIO O COBPEMEHHBIX JOCTH)KCHUAX (U3UKH, aHAIM3 W KPUTUYECKOE OIICHHBAHHE
nHpopManuu;

® 3HAKOMCTBO cO cdepamu TPO(DHEeCCHOHATBHOW MAEATEIHHOCTH, CBS3aHHBIMU C (u3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHIX (PU3MUECKON HAYKH.

Ha usydyenue ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIero o0pa3oBaHMs OTBOJIUTCS

238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezeno), B § kiacce — 68 yacoB (2 yaca B Helen), B 9
KJ1acce — 102 yaca (3 yaca B HEJIENIO).

[Ipeiaraemerii B mporpamMMe 1o (U3MKE NepedeHb JIAOOPATOPHBIX pPabOT M OMBITOB HOCUT
PEKOMEHAATEeNbHbIM XapaKkTep, yUYUTeb JleslaeT BhIOOp IpoBeleHHs Ja00opaTOpPHBIX pabOT U OMBITOB C
y4€TOM HMHIUBUAYAIBHBIX OCOOCHHOCTEH O0O0y4aromuxcs, CIHUCKa SKCIEPUMEHTAIBHBIX —3aJ[aHUH,
IpeUlaraéMblX B paMKaxX OCHOBHOI'O TOCY/IapCTBEHHOI'0 9K3aMeHa 110 (pU3HuKe.



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BeNWYMHBL M3Mepenue ¢usnueckux BenuuuH. Dusznyeckue MTPUOOPHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢u3uka m npyrue ecteCTBEHHBIE HayKd H3y4aroT MpHUpoAy. EcTecTBeHHO-HAy4HBIH
METOJ IO3HaHMA: HaOJIIO/IeHUE, IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHUE TMIIOTE3,
OKCHEPUMEHT TI0 TPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaemMoro spieHus. OmnucaHue
(bU3nUecKUX SBJICHUN C TOMOLIbIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHnueckue, TEIIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®wusuyeckue NpuOOpHl U MpoLEeaAypa MPSIMbIX U3MEPEHUH aHAJOTOBBIM M IIU(PPOBBIM

npudopom.

Jlabopamopnwvie pabomot u onvimel.

OmnpeneneHne EHbI IEIEHUS IKaIbl HK3MEPUTEIHHOTO IpUoopa.
W3mepeHune pacCTOSHUM.
N3mepenune 00bEMa KUIKOCTU U TBEPAOIO TENA.
Onpenenenue pasMepoB MaJbIX TEI.
W3mepenue Temmeparypbl IpH IOMOLIM UAKOCTHOTO TEpPMOMETpa M JaTyuKa
TEMIEPATYPHI.
6. IlpoBeneHne wuccienoBaHMs MO IPOBEPKE TMIIOTE3BI: NAJbHOCTh MOJIETA ILIAPHKA,
MYIEHHOTO0 TOPU30HTAJIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pasnen 2. [lepBoHayaibHbIE CBeJIeHUS 0 CTPOCHUH BelleCcTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. ONBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBukenune yacTul] BemiecTBa. CBSI3b CKOPOCTHU JBHKEHHSI YaCTUL[ C TEMIIEpaTypOM.
bpoyHnoBckoe naBmxkenue, auddysus. B3aummopaelcTBHe dYacTHI] BellecTBa: NPUTSDKEHHUE H
OTTaJIKUBAHUE.

ArperaTHple COCTOSIHMS ~ BELIECTBA: CTPOEGHHE Ta30B, JKUAKOCTEH M TBEPABIX
(kpucTayinyeckux) Ted. B3anMocBsA3b MEXIy CBOMCTBaAaMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHblX COCTOSIHUM
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHIKEHUS.

2. HaGmonenue nuddys3un.

3. HaGmionenue siBieHU, OOBSICHSIOMMXCS MPUTSHKEHUEM WU OTTAJKMBAHUEM YacCTHI]

BELIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. OueHka AMaMeTpa aToMa METOJIOM PSAJIOB (C UCHOTIb30BaHUEM (oTorpaduit).

2. OmnbIThl O HAOIOIEHUIO TEIUIOBOTO PACHIMPEHUS T'a30B.

3. OmnbIThl MO OOHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSHKEHUS.

uhwnNE

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.
Mexannueckoe ABMkKeHUE. PaBHOMepHOe M HepaBHOMEpHOE JBUKeHHE. CKOpPOCTb.
CpenHsist CKOpOCTh IPH HEPABHOMEPHOM JIBHKCHUH. Pacuér myTu U BpeMeHU ABUKCHUS.



SlBnenue wHepnuu. 3aKOH HHepUUHU. B3aumonelcTBUe TeNl KAk NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIECTBA.

Cwia Kak XapakTepucThka B3aumojenctBus Tten. Cuna ynpyroctu U 3akoH ['yka.
W3mepeHue cuiibl C MOMOLIBIO JUHAMOMETpa. SIBieHHE TAroTeHus u cuia Tsbkectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBJIEHHBIX IO
ozHOH npsimoil. PaBHozelcTBytomas cuil. Cuna TpeHusl. TpeHHe CKONbKEHUSI U TPEHUE MOKOS.
Tpenue B npupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.
N3mepenne ckopocTy NPSIMOIMHENHOTO ABM)KEHHUS.
Habmroienue siBieHUsI UHEPIIUH.
Haburonenne n3aMeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEJL.
CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEJl.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.
Jlaﬁopamopuble pabomwt u onvimol.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUA (LIapuUKa B KHIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
2. OmpexneneHue cpenHell CKOPOCTH CKOJBXEHHUA Opycka WIM IIapHKa [0 HAKIOHHOMN
IJIOCKOCTH.
OrnpezeneHue mI0THOCTUA TBEPAOTrO Tea.
4. OmnbITh, JEMOHCTPHUPYIOIINE 3aBHCHUMOCTh pacTshKeHHs (aedopmaruu) npyKHHBI OT
MPUIOKEHHOM CHIIBI.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHHS CKOJIbXKEHHS OT Beca Teja U
XapakTepa COIpPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Jasnenue. CriocoObl yMEHBIIICHUS U yBeTWUYeHUS aBieHus. [laBieHue ra3a. 3aBUCUMOCTD
JaBJIeHUs Ta3a oT 00béMa, Temneparypsl. Ilepenaua naBneHus TBEPABIMU TeaMH, KHUIAKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuHbl. 3aBUCUMOCTDH AABICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmatomuecst cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
obonouku 3emnu. OnbiT Toppuuemu. M3mepenue arMmocdepHOro naBieHusi. 3aBHCUMOCTh
atMoc(epHOro JdaBiieHHs OT BBICOTHI HaJ YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(epHOTro JaBICHHUS.

JlelicTBHE )XUIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teno. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJCHUS Ta3a OT TEMIIEPaTyphl.

[lepenaua naBiaeHuUs: KUIKOCTHIO U Fa30M.

Coo0mraronmecs: CoCy/Ibl.

I'mppaBnuyeckuit mpecc.

[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHUS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTH Tela W

IJIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJTBI BECY BHITECHEHHON KUAKOCTH.

8. VYcioBue MaBaHMs TeN: IUIABAHME WM TOTPYKEHHE Tel B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuvie pabomul u onvimel.
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1. HccnenoBaHue 3aBUCMMOCTH Beca Tela B BOJie OT 00bEMa MOrpy:KEHHOHN B JKUIKOCTh
YacTH TeJa.

2. OmnpeneneHue BBITAJIKUBAIOUIEH CHJIbI, JIEUCTBYIOIIEH Ha TeJlo, HMOTPYKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOLIEH CWIbI, JICHCTBYIOIIEHW Ha TEIO B
JKUJKOCTH, OT MACCHI TeJA.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOUIEH CHUJIBI, JTEHCTBYIOLIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOrPyKEHHOMN B KUIAKOCTh YACTH TeJa U OT IUIOTHOCTHU
KUJKOCTH.

5. KoHcTpynpoBaHue apeoMerpa WIM KOHCTPYHMPOBAHHME JIOJAKHM U OIpeAelieHHe €€
IPY30I0ABbEMHOCTH.

Paszgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTh. IlpaBuio paBHOBecus
priuara. IlpuMeHeHne npaBuia paBHOBECHs pbplyara K OJIOKY. «30JI0TO€ IPABUIIO» MEXAHUKH.
KIIJ nmpocTbix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunveckas sHepruss. KuHermueckas W noTeHUHalIbHas »Heprus. lIpeBpainenue
OJIHOT'O BHJIa MEXaHUYECKOW SHEPTHUH B IPYroil. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnwsie pabomot u onvimeol.

1. Omnpenenenue pabOTBl CUJIbl TPEHUS NPU PABHOMEPHOM [BHKEHUM Tela IIO0

TOPU30HTAIILHON TOBEPXHOCTH.

2. MUccnenoBanue yciaoBui paBHOBECHS pblyara.

3. HMsmepenune KII/] HakIOHHON MIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPIHH.

8 KUIACC

Pa3nen 6. TenuioBble siBJIeHUS.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYIISIPHO--KMHETUUYECKOM TEOpUU CTPOEHUS BellecTBa. Macca
U pa3sMepbl aTOMOB U MOJEKyJI. OmbIThl, TOATBEPXKIAIONINE OCHOBHBIC TIOJIOKECHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOTO COCTOSIHUM BelecTBa. Kpucraminueckue u
amop¢usbie Tena. OObsICHEHNE CBOWCTB ra3oB, )KUIKOCTEH M TBEPABIX TENl HA OCHOBE TOJOKEHUH
MOJIEKYJIIPHO--KUHETHYECKONH Teopun. (CmauMBaHWE W KamWUIIpHBIE sBIEHUs. TeruioBoe
pacUIMpEeHHe U CKaTue.

Temmeparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABM)KCHHUS YaCTHII.
Buytpennsst sHeprusi. CmocoObl W3MEHEHHsS BHYTPEHHEH »JHEpruu: Tervionepenada u
COBepIIeHHE padoThl. BUbI TeIIONEpe1aun: TeIIOMPOBOAHOCTh, KOHBEKIINS, U3ITYICHHE.

KonuuecTBo TEmIOTHL. YenbHas TEMIOEMKOCTh BelecTBa. TemmooOMEH U TEeIIoBOe
paBHOBecHe. YpaBHEHHE TEIJIOBOTO OanaHca. I[lnaBieHme W oTBepJeBaHHME KPUCTATUTMUECKUX
BEIIeCTB. YAenbHas Termjora muaBieHus. [lapooOpa3oBanue W KoHneHcarus. lcnapeHue.
Kunenune. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYphl KUIICHHS OT
aTMoc(epHOTo JaBICHHS.

Brnaxxnocts Bo3myxa.

DHeprus TOIIMUBA. Y IeJbHas TEMJI0Ta CTOPAHUS.

[Tpuntuner pabotel TeruioBbix aBurateneir KIIJ[ TemmoBoro asuratens. TermmoBbie
JIBUTATEIH U 3alIUTa OKpY>Karouei cpeibl.

3aK0H COXpaHEHUs U MPEBPAILICHUSI SHEPTHUH B TEIUIOBBIX MPOIeccax.

Hemoncmpavyuu.



Hab6mronenne 6poyHOBCKOTO JIBHIKEHUS.
Hab6mronenue nuddysun.
HabGntonenue siBiieHnit cMauyMBaHUs M KAlTWJUISIPHBIX SIBJICHUM.
Habmroienue TemnoBoro pacivpeHus Ted.
V3MeHeHre naBlieHUs Ta3a Mpu N3MEHEHUHN 00bEMa U HArPeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3mMepeHus TeMiepaTypsl.
Buae! Tenonepenauu.
OxaxkJIeHue MpU COBEPILICHUU PabOTHI.
HarpeBanue npu coBepiiieHry padoThl BHEITHUMH CHUJIaMH.
. CpaBHEeHUE TEMIOEMKOCTEN pa3InYHbIX BEILIECTB.
. Habmoienue xunenus.
. Habnronenue noctossHCTBa TEMIEPATypPhI TP TUIABJICHUH.
13. Mojenu TeIIOBLIX ABUTaTENEH.
Jlabopamopnwvie pabomot u onvimel.
OnbIThI 110 OOHAPYKEHUIO ACHCTBUS CHUIT MOJICKYJISIPHOTO TPUTSKECHMUSL.
OnBbITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OMBITHI 110 HAOJIIOACHHUIO TEIJIOBOTO PACHIUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIITPHIIA.
OnbITEl, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJIGHHUSI BO3JyXa OT €ro oOnéMa u
HarpeBaHUs WIN OXJIAKICHUS.
[IpoBepka THUMOTE3bl JHMHEHHOM 3aBUCHMOCTH JJIMHBI CTOJIOMKA JKMJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HaGmronenue u3MeHEHUs: BHyTPEHHEW SHEPrUu Teja B pe3yJbTare TeIuionepeaayu u

paboThl BHEIITHUX CHII.

8. HccnenoBanue siBJIeHUS TEIIIOOOMEHA MTPHU CMENIMBAHUH XOJIOIHOM U TOpsiYeld BOJBI.

9. OmpeneneHue KOJUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOM MpU TEIUIOOOMEHE C

HarpeTbIM METAJNIMYECKUM ITUIHHAPOM.

10. Onpenenenue yeabHON TEIIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npolecca UCIapeHusl.

12. OnpeneneHre OTHOCUTEIHHOM BIAXKHOCTH BO3/yXa.

13. Onpenenenue yaenbHOM TEIUIOTHI MJIABJIEHUS JIbJA.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

Onektpusaiusi Tel. J[Ba poma 3JIEKTpHUECKUX 3apsnoB. BzaumogelcTBre 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCHMOCTH CHIJIBI B3aWMOJEUCTBUS 3apSKEHHBIX TeT OT BEIUYHHBI
3apsIIOB U PACCTOSTHUS MEXKTY TEIAMH ).

OnekTpuueckoe nosie. Hanpspk€HHOCTH anekTpudeckoro mnojis. [IpuHuun cyneprno3uiun
AIIEKTPUYECKHUX IoJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snexTtpuyeckux 3apsioB. DIeMEHTapHbIA 3JeKTpuueckuil 3apsn. CrtpoeHue
aroMa. [IpOBOHUKY U TUATIEKTPUKH. 3aKOH COXPAHEHHUS AJIEKTPUUECKOTO 3apsiaa.

ONEKTPUUECKUI TOK. YCIOBUS CYLIECTBOBAHMS JIIEKTPUUECKOro ToKa. lMcTouHukm
MOCTOSTHHOTO TOKa. JIeHWCTBHSI DJIEKTPUUYECKOTO0 TOKa (TEIJIOBOE, XHMHYECKOE, MarHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OIJIeKTpHuYecKoe HampsbkeHne. CoNpoTHBIEHUE
MPOBOJIHUKA. YIEIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma s ydacTka Ienu.
ITocnenoBarenbHOE U MapAIIIETLHOE COETUHEHUE TPOBOJHUKOB.

PaGota 1 MOIIHOCTH 3NEKTPUUECKOTro ToKa. 3akoH Jlxoyns—JleHna. DnekTpudeckue emnu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3aMbIKaHHeE.

[TocrossHHBIE MarHUThHl. B3aMMOAEHNCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHoe IOJE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue IS )kM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOeE mosie
ANEKTPUYECKOTO TOKa. [IpumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. J[eCTBME MAarHUTHOTO MOJIA
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Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIarelb MOCTOSHHOrO Toka. Vcnonb3oBanue
JNIEKTPOABUTATENICH B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIOPTE.

Onpitel  @apagness. SIBneHue  ayeKTpomMarHuTHOM  uHAykuuu. IlpaBuino  JleHna.
OnekrporeHepatop. CrocoObl MOMyYeHUS JJIEKTPUUYECKOW HHEPruu. DIJIEKTPOCTAHLMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DrneKkTpu3anus Ted.
JIBa posa eKTpUYECKUX 3aps/I0B U B3aUMOJICHCTBUE 3apPSHKEHHBIX TEI.
YCTpOUCTBO U JEHCTBHE 3IEKTPOCKOIIA.
DneKTpocTaTHuecKas HHIYKIIHS.
3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsi/IOB.
[TpoBOAHMKY U TUIIIEKTPUKH.
MogenupoBaHue CUIOBBIX JTUHHUH 3JIEKTPUUECKOTO MOJIS.
M cToYHMKM TOCTOSIHHOTO TOKA.
JleiicTBHS 3TEKTPHUUECKOr0 TOKa.
. DIIEKTPUYECKHUI TOK B )KUJIKOCTH.
. "'a30BbIit pazps.
. 3sMepeHune cuiibl TOKa aMIIEpMETPOM.
. U3Mepenue 31eKTpUYeCKOro HaMpsKEHUs] BOTBTMETPOM.
. Peoctar 1 MmarazuH conpoTuBIeHUH.
. B3anmoneicTBre NOCTOSIHHBIX MarHUTOB.
. MonenupoBaHie HEBO3MOKHOCTH pa3/ieJICHHs MOJIIOCOB MarHUTA.
. MozenupoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe 1moJje Toka. JJIeKTPOMAarHur.
. JleficTBMe MarHUTHOTO TOJIL HAa MPOBOJIHUK C TOKOM.
. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.
. OnbrTer @apages.
. 3aBUCUMOCTH HaIpaBJICHUS UHAYKITMOHHOTO TOKA OT YCIIOBUN €ro BO3SHUKHOBEHHS.
25. DeKkTporeHepaTop MOCTOSIHHOTO TOKa.
Jlabopamopnwvie padbomot u onvimol.
OnBITHI MO HAOTIOEHUIO DNIEKTPU3AIIUU TeNl MHAYKIUEH U PU CONTPUKOCHOBEHUH.
HccnenoBanue 1eCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAIEKTPUKH.
CoOopka u mpoBepka padOThI IMEKTPUIECKOH MU MOCTOSHHOTO TOKA.
W3mepenrie u peryaupoBaHue CUIIbI TOKA.
N3mepenne u peryaupoBaHue HAPsHDKCHUS.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, HAYIIETO Yepe3 pe3UCTOp, OT COMPOTUBIICHUS
pEe3UCTOpa M HAMPSDKEHUS Ha PE3UCTOPE.
7. OneITel, JEMOHCTPUPYIOLIME  3aBUCUMOCTh  BJIEKTPUUYECKOTO  CONMPOTHUBIICHHS
MPOBOJIHUKA OT €r0 JIMHBI, IJIOIIA 1 MONEPEYHOT0 CEUeHHS U MaTepuara.
8. IlpoBepka mpaBuia CIIOXKEHUS HANPSHKEHUW TPHU TOCIIEIOBATEILHOM COCIMHCHUHN
JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBwiia JyIsi CHIIBI TOKA TIPH MApauIeIbHOM COSTMHEHUH PE3UCTOPOB.
10. Onpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP.
11. OnpeneneHre MOITHOCTH JIEKTPHUECKOTO TOKA, BRIJICTSIEMOI Ha pe3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UIYILIETO Yepe3 JIAMIIOUYKY, OT HaIpsKEHUs
Ha He.
13. Onpenenenue KIIJ] HarpeBaTens.
14. UccnenoBaHre MarHUTHOTO B3aUMOJEHCTBHSI TOCTOSIHHBIX MarHUTOB.
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15. VI3yyeHne MarHMTHOTO TIOJSl TOCTOSHHBIX MAarHUTOB TP HUX OOBEIAWHECHUH H
pa3JelIeHUN.

16. MccnenoBanue AEMCTBUSA SIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OneIThI, AEMOHCTPUPYIOIUE 3aBUCUMOCTb CHJIBI B3aUMOJCHCTBHS KaTYLIKU ¢ TOKOM U
MarHuTa OT CHJIbl TOKA U HaIIPpaBJICHUs TOKA B KaTYIIKE.

18. M3y4yeHne AeCTBYSI MArHUTHOTO MOJIA HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue paboTbl 3J1€KTPOIBUTATEIIS.

20. Usmepenune KIIJI anekTpoaBuraTeibHONM YCTaHOBKH.

21. OnbITHl 110 MCCIIEAOBAHUIO SIBJIEHMSI DJIEKTPOMAarHUTHOM HHAYKLHHU: HCCIEI0BAaHUE
VU3MECHEHUH 3HAYEHUs U HAIlIPaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KVIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOEe ABMXKeHHE. HepaBHOMepHOe
NpsIMOJIMHEIHOE JBM>KeHHE. CpelHsisi U MIHOBEHHAas CKOpPOCTh Tela IpH HEPaBHOMEPHOM
JIBUOKEHUH.

VYckopenue. PaBHoyckopeHHOe npsMonnHelHoe ABmkeHrne. CBoOoaHoe nagenue. OnbIThl
[Nanunes.

PaBHOMepHOE nBHXKEHUE MO OKpyx)HOCTU. [lepuon m yactora oOpamenus. Jluneitnas u
YIJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

ITepsoiii 3akon Herotona. Bropoit 3akon Hbetorona. Tperuii 3akon Hprorona. [lpuHumn
CYNEPIIO3UIUHU CHUIL.

Cwia ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujla TPEHUSl CKOJIBKEHHS, CHJIa TPEHMS
IIOKOS1, APYTHE BUBI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHS. YCKOpEHHE CBOOOJHOIO MaJeHus.
JBuxenne 1aner Bokpyr Connua. IlepBas kocmuueckas ckopocTh. HeecomocTh u
[epEerpys3KHu.

PaBHOBecue MarepuanbHOM TOuku. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TspkecTH.

Umnynec Tena. M3meHenne umnysbca. MMmynabe cuibl. 3aKOH COXPAaHEHHS HMITYIbCA.
PeakTuBHOE IBUKECHHE.

Mexannueckass paboTa U MOUIHOCTh. Pabota cui TspKecTH, ynmpyroctu, TpeHus. CBsi3b
sHeprun u pabothl. [loTeHlmanbHas >HEpPrus Tena, MOJHATOrO Haja TMOBEPXHOCTHIO 3EMIIH.
IToTrenumanbpHas 3Heprus cxxaroil npyxxuHsl. Kunertndeckas sHeprusi. Teopema 0 KHHETUYECKOU
SHEPruM. 3aKOH COXPAHEHUS] MEXaHUYECKON PHEPTHH.

Hemoncmpayuu.

1. HalmroneHne MEeXaHn4eCKOTo JIBUKEHHUS TeJla OTHOCUTEIBHO Pa3HBIX TeJ OTCUETA.

2. CpaBHeHME IyTEH M TPACKTOPHUW JBHKEHHSI OJHOTO M TOrO K€ Tela OTHOCUTEIBHO
pa3HBIX TEJl OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS MPSMOJIMHENHOTO IBUKECHUS.

HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOTO IBUKECHMUSL.

Habmroienue nBH>KeHuUs Tella o OKPYKHOCTH.

HabGnronenne MexaHW4eCKUX SBJIICHUM, MPOUCXOAIINX B CUCTeMe OTCUETa «TemexKar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHHH OTHOCUTENIbHO KaOMHETa (PU3UKH.
3aBHUCUMOCTbH YCKOPEHHMS T€Ia OT MAcChl Tejla M ACHCTBYIONIEH HAa HETO CUJIBI.
Habmionenue paBeHCTBa CHII IPY B3aUMOJICHCTBUU TEJI.

W3meHenue Beca Tena nNpyu yCKOPEHHOM JIBH)KEHHH.

10 Ilepenaya uMIrynbca Ipyu B3aUMOJAEHCTBUU TEIL.

11. TIpeoOpazoBaHust SHEPTUHN TIPH B3aUMOICHCTBUH TEJI.
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12. CoxpaHeHue UMITYJIbca IIPU HEYIIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue uMIysbca Ipu abCOIIOTHO YIIPYTOM B3aUMOJEHCTBUY.

14. Habmro/ieHue peakTUBHOI'O JIBU)KEHUS.

15. CoxpaHeHre MEXaHU4ECKOM SHEpruy Ipu CBOOOJHOM MAJCHUH.

16. CoxpaHeHuE MEXaHUYECKOW SHEPTUU NIPH IBUKEHUU TeJIa M0 IeHCTBUEM TPY>KUHBI.

Jlabopamopnwvie pabomot u onvimeol.

1. KoHcTpyupoBaHuE TpakTa Uil pa3roHa W JAJIbHEHIIEr0 PaBHOMEPHOIO ABM)KEHUS
LIAPUKA WUIH TEICIKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBKEHUS OpycKa WM JBHKCHHS IApHUKa IO
HAKJIOHHOM INIOCKOCTH.

3. OmnpezneneHue yCKOpEHHUs Tella IPH PABHOYCKOPEHHOM JIBMKCHMHM IIO HAKJIOHHOMU
IJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHM NPU PABHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

5. IlpoBepka rumoTe3bl: €CIU MNP PAaBHOYCKOPEHHOM [JBM)KEHUM 0e€3 HavaabHOH
CKOPOCTH IIyTH OTHOCSTCSI KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

6. HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIbI HOPMaJIbHOTO
JIaBJICHMSL.

7. Omnpenenenne Ko3PPHUIUEHTA TPEHUS CKOTBKEHHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.

9. OmnpeneneHue pabOThl CUJIBI TPEHUS IPU PABHOMEPHOM JBIDKEHUM Tejla 110

TOPU30HTAIILHON ITOBEPXHOCTH.
10. Onpenienenue pabOThl CHIIBI YNPYIOCTH MNPU MOABEME Ipy3a C HCHOIb30BAaHUEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

11. M3y4yeHne 3aKOHa COXPaHEHUsI SHEPTUU.

Pa3nen 9. Mexanuveckue Kojie0aHUsI U BOJHBI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIOAHUM: MepHoA, 4acToTa,
aMIuTyna. MarematudecKuil W NpPYKUHHBIM MasTHUKM. lIpeBpamieHune sHeprum mpu
K0JIe0aTeIbHOM JIBUKEHUU.

3aryxatomue konebanus. Boeinyxnennsie konebanus. Pesonanc. MexaHndeckue BOJIHBI.
CBolicTBa MeXxaHN4eCKUX BOJIH. [IpoosibHBIE U OnepeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
€€ pacripocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa TOHA. OTpakeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

Habmonenue xonebanuii Ten moJ1 AeHCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.

Habmonienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habmionenne BeIHYKACHHBIX KOJIeOaHUH U pe30HaHca.

PacnipocTpanenue npooiabHBIX U MONEPEUHBIX BOJIH (Ha MOJIENHN).

HabmtoieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHUYECKHI pe30HaHC.

JIaﬁopamopubw pabdomwt u onvimol.

1. OmpeneneHue 4aCTOTHI M NEPHOA KOJICOAHUH MaTeMaTUYeCKOro MasiTHUKA.

2. OmpezaeneHue 4acTOThI U MEpHOJA KoJeOaHUH MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH IEpHOJAA KOJE€OaHWH IMOABEUIEHHOTO K HUTH Ipy3a OT
JUIMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH IE€pPHOJA KOJEOAHUM MPYKUHHOIO MAasATHUKA OT MaccChl
rpysa.

5. IlpoBepka HE3aBUCHUMOCTH IEpHOAa KOJIEOAHUH Ipy3a, MOABELICHHOIO K HHUTH, OT
Macchl Ipy3a.
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6. OnbIThl, JEMOHCTPUPYIOIIHME 33aBUCUMOCTh IMEpuojia KoJeOaHWW MPYKHUHHOTO
MasTHUKA OT MACChI I'Py3a U KECTKOCTU IIPYKUHBI.
7. W3mepenue yckopeHHs! CBOOOIHOTO MaJCHHUS.
Pazgen 10. DiekTpoMarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
DNEeKTpPOMarHUTHOE I1oJie. DJIEKTPOMAarHUTHbIE BOJHBL. CBOWMCTBAa 3JIEKTPOMArHUTHBIX
BOJH. [lIKasia 351eKTpOMarHuTHBIX BOJIH. MCIIONb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3HU.
DJeKTpoMarHuTHas npupoza cera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBolcTBa 3NEKTPOMArHUTHBIX BOJIH.
2. BoiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie pabomot u onvimeol.
1. V3y4yeHue CBOHCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOLIbI0 MOOUIIBHOTO TeedoHa.
Pa3gen 11. CBeToBELI€e IBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cera. lIpsMonuHeEiiHOE pacnpoOCTpaHEHUE CBETA.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKkoH OTpa)KeHUs CBETA.
[Tpenominienue cBera. 3akoH npejaomiieHus cBeta. [loHoe BHyTpeHHEe OTpaKEHUE CBETA.
Hcnonb30BaHue MOTHOTO BHYTPEHHETO OTPAKEHHSI B ONITHYECKUX CBETOBOJIAX.
Jlunza. Xox nyuedr B nmm3ze. Omnrtuyeckas cucrema (oroamnmapara, MHUKPOCKONA U
Teneckona. ['na3 kak ontuyeckas cucreMa. biim30opykocTs U JalIbHO30PKOCTb.
Pasnoxenue 6enoro csera B criekTp. OnbiTel HptoToHa. Cll0K€HHE CIIEKTPaJIbHBIX 1{BETOB.
Hucniepcus cera.
Hemoncmpayuu.
[IpsiMonuHeItHOE pacpOoCTpaHEHUE CBETA.
OtpaxkeHue cBera.
[Tonryuenue n300pakxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
ITpenomiieHue cBeTa.
OnTH4eckuii CBETOBO/I.
Xon syuelt B coOuparomieit Junse.
Xox JIydeil B paccenBarole JIMH3E.
[Toryuenue n300pakxeHUi C MOMOILBIO JIUH3.
. Ilpuniun neiictBus ¢oToanmapara, MUKPOCKOIA M TEJIECKOTIA.
10. Mopens riasza.
11. PaznoskeHue 6emoro cBeTa B CIEKT).
12. ITonyuenue Genoro cBeTa Mpu CI0KEHUH CBETA PAa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimel.
1. HccnenoBaHue 3aBUCMMOCTH yIJIa OTPAKEHHsI CBETOBOTO JIyya OT yrijia MajaeHusl.
2. HzyueHue xapakTepUCTHK MU300pakeHUs MpeMeTa B IIIOCKOM 3epKalie.
3. HccnenoBaHue 3aBUCMMOCTH YIJIa MPEJIOMIIEHHS CBETOBOTO JIyda OT yIjla NaJcHHs Ha
IPaHULIE «BO3IYX—CTEKIIO».
[Tony4yeHnne n300paxeHuit ¢ MOMOIIBIO COOMPAOLIEH JTHH3HI.
Omnpenenenne GOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMparoLei INH3HI.
OnbITH IO PA3JI0KEHHIO OEJIOr0 CBETa B CHEKTP.
OnpITHl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJEHHUU 4Yepe3 LIBETOBBIC
(GUIBTPBI.
Pazgean 12. KBanToBbIe siBJIeHMS.
OmnsiThl Pesepdopaa n nmimanerapuas moaens aroma. Moaens atroma bopa. Mcnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThle CIEKTPHI.
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PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyxnonnas wmopgens atomHoro szapa. HMsoromsl. PannmoaxtuBHble mnpeBpaumienus. Ilepuon
[0JIypacnaaa aTOMHBIX sIEp.

SnepHble peakuuy. 3aKOHbI COXPAHEHUs 3aps0BOIO U MAacCOBOIO YHCEI. DHEPIHUs CBA3U
aToMHbIX saep. CBsa3p Macchl U 3Hepruu. Peakumm cuHte3a u geneHus suep. Mcrounuku
sHepruu CosHLa U 3BE3 1.

SInepnas sHepreTuka. JIeMcTBUA paguOAKTUBHBIX U3J1y4YE€HUN HA KUBBIE OPraHU3MBbI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U MOIJIOIIEHNUS.

CrHieKTpbl pa3aMyYHbIX I'a30B.

CrnexTp BoaOpo/Ia.

HaGnronenue tpekos B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOIIUX U3TYyUEHU.

Perucrpanus usiny4eHus IpUPOIHBIX MUHEPAJIOB U IIPOJYKTOB.

Jlaﬁopamopnbte pabomot u onvimel.

1. HaOmro/ieHue CIUIOIMIHBIX U JIMHEHYAThIX CIEKTPOB U3JIy4EHHUSI.

2. HccnenoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YacTHILBI 110 TOPMO3HOMY MyTH (IO

¢dororpadusm).

3. H3mepeHue paanoakTUBHOIO (QoHa.

IToBTOpHTEIBLHO-0000 1A NI MOIYTb.

[ToBTOpUTENBHO--0000IAIOIIMKA  MOAYJIb IpeAHAa3HAYeH M CUCTeMaTU3aluu U
00001IeH!sT IPEMETHOTO COJIEPKAHHS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYCHUT
BCEro Kypca (PU3MKH, a TakKe /sl MOATOTOBKM K OCHOBHOMY I'OCYAApCTBEHHOMY 3K3aMEHY I10
¢uzuke U1 00ydarommxcs, BBIOPABILINX 3TOT Y4€OHBIH MpeIMET.

[Ipy wu3ydyeHMM JAHHOTO MOJYJS pPEAIU3YIOTCI M CHUCTEMATU3HPYIOTCS — BUIBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpBIX oOecreuuBaeTcs JOCTHXKEHHE TPEAMETHBIX U
METaNpPeIMETHBIX TUTAHUPYEMBIX pE3yIbTaTOB o0yueHus, ¢dbopmupyercs
€CTECTBEHHOHAYyYHAsTPaMOTHOCTh: OCBOEHHE HAay4YHBIX METOJOB MCCIEIOBAHUS SIBJICHUN
OPUPOIBl U TEXHUKH, OBIAJICHUE YMEHHUSAMHM OOBACHATh (U3NYECKHUE SIBICHMS, MPUMEHSSA
MOJIy4YEHHBIE 3HAHUS, PelIaTh 3a7a4, B TOM YHCJIE KAUeCTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[TpyHIMIIMAIBHO NEATEIBHOCTHBIA XapaKTepP JaHHOTO pas3zella pealn3yeTcs 3a CUET TOro,
4yTO 00y4arolnecs BBIMOIHSIIOT 33JaHNs, B KOTOPBIX UM MpeJlaraeTcs:

Ha OCHOBE IOJIyUYEHHBIX 3HAHUH Pacro3HaBaTh U HAYYHO OOBICHATH (PU3UUYECKHE SBJICHHS
B OKpY’KaroUIed MPUPOIEC U MOBCETHEBHOM KU3HU;

UCIOJIb30BaTh Hay4YHbIE METO/bI UCCIEeI0BaHUA (U3UUECKUX SIBICHUM, B TOM 4HCIe Ui
MPOBEPKHU THIIOTE3 U MOJIYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayuHblE€ OCHOBBI Hamboyiee BAXKHBIX JOCTHXKEHHH COBPEMEHHBIX TEXHOJIOTH,
HanpuMep, MPaKTUYECKOrO MCMOJIb30BAaHUS PA3IUYHBIX HCTOYHUKOB SHEPrUM HAa OCHOBE
3aKOHA MIPEBPALLEHUS U COXPAHEHMsSI BCEX U3BECTHBIX BUJIOB SHEPTHUH.

DU A WN e



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs HaIpaBI€HO Ha

AOCTUIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHBIX U MTPECAMCTHBIX 06pa3OBaTCHBHBIX PE3YJIbTATOB.

B pesynprate usyuenuss (U3MKM Ha YpPOBHE OCHOBHOTIO 00IIero oOpa3oBaHUS Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) mnaTpMoOTH4YeCKOro BOCIIUTAHUSA:

— IpOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (U3UYECKOM
HayKH;

— [IEHHOCTHOE OTHOIIIEHHUE K IOCTHKEHUSM POCCUHCKUX YUEHBIX--(DU3UKOB,;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

— FOTOBHOCTHh K aKTUBHOMY YYacTHIO B OOCYKJIEHWU OOIECTBEHHO3HAYMMBIXH ITHUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IIPUMEHEHUEM JOCTHKEHUH (PU3UKU;

— OCO3HAHUEC BAXKHOCTHU MOPAJIBHO--3TUYCCKUX MTPHUHIHIIOB B ACATCIIbHOCTHU y‘-IéHOI‘O;

3) 3cTeTHYECKOro BOCIIUTAHMS:

— BOCIIPHUSTHE ICTETHMUECKUX KauyecTB (PU3UUECKON HAyKU: €€ TapMOHMYHOIO MOCTPOECHUS,
CTPOroCTt, TOYHOCTH, JTAKOHUYHOCTH,

4) 1EHHOCTH HAYYHOI'0 TO3HAHHUA:

— OCO3HAaHHE IEHHOCTU (PU3MUYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI;

— pa3BUTHE HAYYHOH JIFOO03HATENBHOCTH, MHTEPECA K UCCIIEI0BATENbCKON JESATEIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBLHOTO 0JIATONOTYYHSI:

— OCO3HaHME IIEHHOCTH 0e30macHOro obpasa KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaXXHOCTH TMpaBWJI OE30MacHOro TMOBEACHHMS Ha TpaHCIOpTe, Ha JOpOrax, C
QJICKTPUYCCKUM U TCIIJIOBBIM 060py,[[0BaHI/I€M B IOMAIIHUX YCJIOBUAX;

— c(hopMHpPOBAaHHOCTH HaBbIKa pedrekcuu, MpU3HAHUE CBOETO MpaBa Ha OMMUOKY M TaKOTO
e MpaBa y Jpyroro 4eaoBeKa;

6) TpyaoBOro BOCIIUTAHUS:

— aKTUBHOE y4YacTHe B PEIICHUU MPAKTHYECKHUX 3a7ad (B paMKax ceMbH, 00pa30BaTeIbHOM
OpraHu3alu, TOpoJa, Kpas) TEXHOJOTHYECKOM U COIMAIbHOM HANpPaBICHHOCTH,
TpeOyIOMIMX B TOM YHCIlIe U GU3NUYECKUX 3HAHMIA;

— UHTEpEC K MPaKTHUYECKOMY U3YUEHHIO podeccHil, CBSI3aHHBIX ¢ (PU3UKOI;

7) 3K0JI0TrMYEeCKOT0 BOCIIMTAHMS:

— OpHUEeHTalusg Ha TpUMEHEHWE (PU3WYeCKWX 3HAHUW I pemieHus 3aaad B o0JacTu
OKpY’Kalollled Cpe/ibl, MIIAHUPOBAHUS MOCTYNKOB M OLIEHKHM WX BO3MOKHBIX MOCIIEICTBUM
JUISl OKPY>KarOIEen CpeJibl;

— OCO3HaHHE TTI00aTBFHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel X peleHus;

8) ajanTannu K N3MEHSKIIUMCS YCJIOBHAM COUMAIBHON 1 NMPUPOAHOH Cpe/bl:

— TMOTpeOHOCTh BO B3aUMOJACWCTBUM TMPH BBIMOJIHEHUH WCCIEIOBAaHUI H TMPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBHITOCTD OMBITY U 3HAHUSAM JAPYTUX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO €S TEIbHOCTD;

— MOTpeOHOCTh, B (POPMHPOBAHMM HOBBIX 3HAHWM, B TOM dHce (OPMYIHUPOBATH HUCH,
IIOHATHS, THIIOTE3bI O (1)I/ISI/I‘—IGCKI/IX 00BEKTAX U SIBJICHUAX

— OCO3HaHHE ASPHUIIMTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 001aCcTH (DU3HKHY;

— IUIAHUPOBAHKE CBOETO PAa3BUTHUS B MPHOOPETECHUN HOBBIX (PU3NUECKUX 3HAHUM;

— CTpEeMJICHUE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, 00IIECTBAa U SKOHOMUKH,
B TOM YHCIJIE C UCIOIb30BaHNEM (PU3NYECKUX 3HAHUM;



e — OIICHKAa CBOMX JEHCTBUM C YYETOM BIIMSHHUS Ha OKPYXKAKOILYIO Cpeny, BO3MOMKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIBTATHI

B pesynbrate ocBOoeHHMs NporpaMMbel 1O (HU3UKE Ha YPOBHE OCHOBHOI'O OOILEro
oOpazoBanusi y oOyuatomierocs OyayT cGhOpMHpPOBaHBI MeTanpeAMeTHbIe pe3yJabTaThl,
BKJIIOYAIOIME [103HABaTEIbHbIC YHHMBEpCAJIbHbIE Yy4eOHbIE JEHCTBUS, KOMMYHUKAaTHBHbBIE
YHUBEpCAJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble 1oruveckue aeicTBuA:

® BBIBIATH U XapaKTEPU30BaATh CYIECTBEHHbIC TPU3HAKU OOBEKTOB (SIBICHUH);

® YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALMU, OCHOBAHUSA AJISi 0000IIECHUS
U CPaBHCHUS;

® BBIBIATH 3aKOHOMEPHOCTH M MPOTHBOPEYUS B pacCMaTpUBAaeMbIX (akTaxX, JaHHBIX H
HAOIIOICHUSX, OTHOCAIINXCA K (PU3MUECKUM SBIICHUSM;

® BBUIBISITH NPUYMHHO--CJICICTBEHHBIC CBSI3W TPU HM3YYCHUH (PU3MUECKUX SIBICHUN U
IPOIIECCOB, JIENIaTh BBIBOABI C HCIIOJIB30BaHUEM JIEAYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJIFOUEeHUM, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEITHMUNH;

® CaMOCTOATENbHO BbIOMpaTh crnoco0 pemeHus Yy4yeOHOM Qu3myeckod 3agauu
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pEUICHHUs, BHIOOp Hamboyiee MOIXOMASAIIETO C
y4€TOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ncciegoBaTe/bcKue eiiCTBUS:

®  UCHOJb30BATH BONPOCH KaK UCCIIEA0BATENLCKUI HHCTPYMEHT MTO3HAHUS;

® [POBOJUTH IO CaMOCTOSTEIbHO COCTaBIEHHOMY IUIaHY OIIBIT, HECJIOXKHBIN
bu3nueckuil FKCIepUMEHT, HeOOIbIIOE Hcciel0BaHne (PU3NUECKOTO SIBJICHMUS;

® OIICHWBATh HA MPHUMEHUMOCTHh W JIOCTOBEPHOCTh WH(OPMAIHIO, TIOTYYEHHYIO B XOJI€
UCCIIEIOBAaHHS WIIH DKCTICPUMEHTA;

® CaMOCTOATENILHO  (hopMynaHpoBaTh OOOOIIEHHMS M BBIBOABI 10  pe3yiabTaTam
POBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIIETOBAHMS,

e [IPOrHO3UPOBATh BO3MOXHOE JlaJIbHEHIIee pa3BUTHE (PU3NYECKUX MPOLECCOB, a TaKKe
BBIIBUTATh MPEINOI0KEHUS 00 UX Pa3BUTHUHU B HOBBIX YCIOBHUSIX U KOHTEKCTaX.

Pabora ¢ undopmaumeii:

® [IPUMEHATH PA3IMYHBIE METOJAbI, MHCTPYMEHTHl W 3alpOChl MpPHU IMOHMCKE U OTOOpe
UHGOPMALIMU WU TAHHBIX C YYETOM MPeUIoKeHHON ydeOHOU (pu3ndeckoil 3a1auu;

® AHAIM3WPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETHUPOBATh WHPOPMALUIO PA3TUIHBIX
BUIOB ¥ (POPM TIPEICTABIICHHUS;

® CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (hOpMy TMpeicTaBieHUs HH(oOpMaruu u
WUTIOCTPUPOBATh pElIaeMble 3a7adyd HECIOKHBIMH CXeMaMH, JWarpaMMaMy, HHON
rpaduKol U UX KOMOMHAITUSMU.

KoMMyHUKaTHBHBIE yHHBepcalbHble Y4eOHbIe JelCTBHUA:

e B Xo0zIe OOCYXIeHHs y4eOHOro Mmarepuasna, pe3yJbTaToB JIa0OpaTOPHBIX pPabOT u
MIPOEKTOB 33/1aBaTh BOIPOCHI IO CYIIECTBY 0OCYKIaeMOM TEMBbI U BBICKA3bIBaTh UJICH,
HalleJICHHbIC Ha pEeIIeHHUEe 3a/1a4d U MOAepKaHue 0JaroenaTeIbHOCTH O0IEHHS,;

® CONOCTaBISATH CBOM CYXJEHUS C CYXKICHUSMH JpPYyTrUX YYacTHHUKOB JHUAJIOra,
OOHapy>KUBATh Pa3IMyMe U CXOJCTBO MO3HILIUH;

® BBIpaXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



nyOoJIMYHO  TPEACTaBIATH  pPE3yAbTaThl  BBIIOJHEHHOTO  (DU3UYECKOTO  OIBITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

NOHUMATh M MCIIOJB30BAaTh MPEHMYILECTBA KOMAaHAHONH M MHIUBUAYAJIbHOW pPabOTHI
IIPY PELICHUU KOHKPETHOH (pu3mueckoi mpoOIeMsl;

NPUHUMATh LETd COBMECTHOM MEATENBHOCTH, OpPraHWU30BBIBATH JEHCTBUS IO €&
JOCTHKEHUIO: PACIpeNesIATh PO, 00CYXKIaTh MPOIECCH U PE3yIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINIOJIHATH CBOIO 4YacTh PabOThHI, JOCTHUTas KaueCTBEHHOTO pe3yjibTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPJUHUPYS CBOU JCHCTBUS C APYTUMH YWICHAMHU KOMaHIbI;
OLICHMBATh KAueCTBO CBOETO BKJI3JAa B OOMMUI NPOAYKT 1O KPUTEPUSIM,
CaMOCTOSITENIEHO C(OPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIe yHMBepcaibHbIe y4eOHbIe AeiicTBUS

Camoopranusauus:

BBISIBJIATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYALUsX, TPEOYIOLIMX Ui peILCHHS
(bu3nyeCKuX 3HAHMIA;

OpPUEHTHUPOBAThCSI B PA3IMYHBIX MOAXO0JAX MPUHATHUS pelIeHu (MHIUBUAYaJIbHOE,
HPUHATHE PELICHUS B IPYIIE, IPUHATUE PEILIEHUH rpymnmoil);

CaMOCTOSITENIFHO COCTAaBJIATH AJITOPUTM peIICHUS (PU3MUECKOW 3aaudl WM IUTaHa
UCCIICIOBaHMUs C Y4E€TOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh MpeAaracMble BApUaHThl peILICHUI;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJIb, IMOLUMOHAJbHBLIA HHTEJLJIEKT:

JlaBaTh aJIEKBATHYIO OLICHKY CUTYallUH U IIpeIaraTh I1aH €€ U3MEHEHN,

OOBSICHATh MNPUYMHBI JIOCTUXKEHUS (HEJOCTIXKEHUS) pe3yJabTaToOB JIEATENbHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YMCJIE B XOJ BBIIOJHEHUS (PU3NUECKOTO
UCCIIEIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIbCTB, M3MEHMBIIUXCS
CUTYyallui, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO JAPYroro YeloBeKa B XOJ€ CIOpa WM JTUCKYCCUH Ha Hay4HYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

pU3HaBaTh CBOE MpaBO Ha OMIMOKY MpH peUIeHUH (QU3UYECKUX 3a1ad Wi B
YTBEPKJICHUSX HAa HAy4YHBIE TEMBI M TAKOE K€ ITPaBO JPYTOro.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

HUCIIOJIB30BATh ITOHSTHUSA: @Hanecm/le N XHUMHYCCKUE ABJICHUI, Ha6J'IIO)IeHI/Ie,
BKCHepI/IMeHT, MOACIb, TUIIOTE3a, CAWMHUIIBI (I)I/ISI/I‘—IGCKI/IX BCJIIMYHUH, aTOM, MOJ'IeKy.]'Ia,
arperatHble COCTOSIHHS BellecTBa (TBEpAOE, KHUIKOE, Ta3000pa3HOe), MEXaHUYEeCKOe
IBIDKEHHE  (paBHOMEpPHOE, HEPaBHOMEpPHOE, TMPSAMOJUHEHHOE),  TPaeKTOpHs,
paBHOJIEHCTBYOIAs cuia, nedopManus (ympyras, IJIaCTHUECKas), HEBECOMOCTb,
COOOIIAIOIIUECS COCY/IBI;

paznuyath sBieHus (Iudy3us, TEII0OBOE IBUKEHHE YaCTUL] BELIECTBA, PABHOMEPHOE
JBHXXCHHUC, HepaBHOMepHOC JBHXXCHHUC, I/IHepI_II/ISI, B3aHMOH€ﬁCTBHC TCII, paBHOBeCI/Ie
TBEPABIX TEI C 3aKPEIUIEHHOMW OCBhIO BpallleHUsA, Iepenada AaBJICHHUS TBEPIbIMU



TEeJIaMU, KUAKOCTSIMH U ra3aMu, aTMOC(EpHOE JaBJIeHUE, IIJIaBaHUE Tell, TPEBPAILCHUs
MEXaHUYECKOM SHEpIrun) 10 ONUCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YyYEHHBIX (PU3MUECKUX SIBJICHUM B OKPY)KaIOILEM MHpE, B
TOM 4YHcie (pu3MyYecKue SBICHHS B MPHUPOJE: MPUMEPHl JBIKEHHUS C Pa3IMYHBIMH
CKOPOCTSIMH B XHUBOM W HEKMBOM INPUPOJE, ACUCTBHE CHIIBI TPEHHS B IIPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AaBICHHS HA >KMBOH OpraHu3M, IJIaBaHHUE DHIO,
pblYary B Tele YelOoBEeKa, IPU 3TOM IEPEBOJUTH MPAKTUUECKYIO 33Jady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOICTBA (PU3HAKN) (PU3HUECKUX SBICHUM;

OIKCBIBATh U3YYEHHBIEC CBOICTBA Tel U (pU3MUECKUE SBJIECHUS, UCIIONb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMsl, IyTh, CKOPOCThb, CPEIHSSA
CKOpOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tejla, CWia TPEHMS, JaBlICHUE
(TBEpOro Teya, JKUAKOCTH, Ia3a), BHITAJKUBAIOUIAs CHJIA, MEXaHWYeckas pabora,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT TMOJIE3HOTO JECUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHUUAIbHAsl SHEPrHsi), NPy OMUCAHUU IPABUIIBHO
TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3YEMbBIX BEIMYHH, NX 0003HAUYCHHS U €AMHUIIBI
(GU3MUeCKUX BEJIMYMH, HAXOOUTHh (DOPMYIIBI, CBS3BIBAIOIIME AAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCUMOCTEH
(bU3uUeCKUX BEIUYMH,

XapaKTepu30BaTh CBOMCTBAa Tel, (DU3MUYECKHE SIBICHUS M TIPOLECCHI, HCHOIb3YS
IpaBUJia CJIOKEHUs cui (BAOJb OJHOM MpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBWJIO paBHOBECUs pbluara (0J0Ka), «30J10TO€ HPAaBUIO» MEXAHUKH,
3aKOH COXpaHEHHsS MEXAaHMYECKOH SHEepruu, IpU OSTOM JaBaTb CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MAaTEMaTHUECKOE BBIPaKEHUE;

OOBSACHATh (U3UYECKUE SIBJIEHMSI, MPOLIECChl W CBOMCTBA Tel, B TOM 4YHUCIE U B
KOHTEKCTE CUTYyallul MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BbIABIATh NPUYUHHO-
-CJIEJICTBEHHBIE CBSI3M, CTPOUTH OObsICHEHHE U3 1—2 JOrMYeCKUX IIaroB ¢ ONOpPOW Ha
1-2 wu3yueHHBIX CBOWCTBa (U3MUYECKUX SBICHHN, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemarh pacu€THble 3agaud B 1—2 JAelcTBUS, MCNONb3yd 3aKOHBI U (OPMYIIBI,
CBs3bIBaOlME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33Ja4yu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATh (DPU3NYECKUE BEIUYMHBI B (OPMYNBI U
IIPOBOAMTH Pacu€Thl, HAXOJUTh CIIPABOYHBIE JaHHbIC, HEOOXOAMMBIE AJIS PELICHUS
3a]a4, OLEHUBATh PEATMCTUYHOCTb NOJYYEHHON (PU3NUECKON BETMUYHHBI;
pacno3HaBaTh IpPOOJEMbI, KOTOpPbIE MOKHO pEIIUTh MpPU TMOMOIIU (PUINYECKUX
METOJIOB, B OINHCAHMM MCCIEAOBAHUS BBIICNIATH MPOBEPSIEMOE MPENIOJIOKEHNE
(rumotesy), paszauyaTh M HMHTEPIPETHPOBATH TMOJTYYEHHBIH pe3yibTaT, HAaXOIUTh
OIIMOKH B XOJI€ ONBITA, JI€JaTh BHIBOJBI 110 €r0 pe3yIbTaTaM;

IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WM (U3NYECKUX CBOMCTB
Tes:  (OPMYIHPOBATH MPOBEPsieMble MPEINONIO0KEHUs, COOUPaTh YCTAHOBKY U3
MPeJI0KEHHOTO 000PYAOBAHHUS, 3aMUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBOBL;
BBITOJIHATH MPSMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUiIbl U
TEMIEPATYpPhl C UCMOJIb30BAaHUEM AHAJIIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJJaHHOM aOCOMIOTHOM MOTPELTHOCTH U3MEPEHUH;
IPOBOJUTH MCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (PU3UYECKON BEIMUYMHBI OT JPYroi C
HCIIOJIb30BaHUEM MPSAMBIX U3MEpPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
Telna OT BPEMEHM JIBUKEHUS Tela, CUJIbl TPEHUS CKOJIBKEHHUS OT Beca Tejla, KauecTBa
00pabOTKM MOBEPXHOCTEH Tel M HE3aBUCUMOCTU CWJIBl TpPEHUS OT IUIOLaau
CONPUKOCHOBEHMSI TEJI, CHJIbl YIPYTOCTH OT YJUIMHEHMS MPYXKHUHBI, BHITAIKUBAOLIEH
CUIbl OT OOBEMa TMOTrpYKEHHOM dYacTH TejJa W OT IUIOTHOCTH JKHUIKOCTH, €&



HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT IIyOWHBI, Ha KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH IJaBaHMs TeJ, YCJIOBHHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOrO HCCIEeNOBaHMSA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEHUs, cielys MpeUIoKeHHOMY IUIaHy, (PUKCHpPOBATh PE3yJbTaThl MOIY4YE€HHOU
3aBHCUMOCTH (DU3MYECKHX BEIMYMH B BHJE MPEUIOKEHHBIX TaOIHIl M TpaduKoB,
JIeN1aTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEJOBAHUS;

NPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKMX BEIMYMH (TUIOTHOCTH BEIIECTBA
KHUJIKOCTM UM TBEPIOro Tejla, CWIa TPEHHUs] CKOJIbXKEHMs, JaBJICHHUE BO3JyXa,
BBITAJIKUBAIOIIAs CHUJIA, JEMCTBYIOLIass Ha MOTPYKEHHOE B KHUJAKOCTb TEJO,
KO3(QULMEHT MOJE3HOro ACUCTBUS IMPOCTHIX MEXAHHU3MOB), CIelysl MPeAsIoKECHHON
MHCTPYKILIMU: TIPU BHIMOJIHEHUH U3MEPEHHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIYUCIIATH 3HAYEHNE HCKOMOW BEITMUYMHBI;

coOuoaTh TMpaBWia TEXHUKH 0Oe30mMacHOCTH Impu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

yKa3bplBaTh MNPUHLUIBI JACHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OAPOMETP, phbluar, NOJBMXKHBIN U
HEIOJIBUKHBIN OJIOK, HAKIIOHHAs TUIOCKOCTb;

XapakTepu3oBaTh IPUHLUIBI JEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOPOHl Ha WX omucaHus (B TOM YHUCIE: MOALIMITHUKH, YCTPOHCTBO
BOJIOIIPOBO/A, TMAPABIMYECKHI Npecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOH Hacoc,
apeoMeTp), UCHOIb3ys 3HaHMUA O CBOMCTBAaX (U3UYECKUX SBICHUI U HEOOXOIUMbIE
(du3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPax) HPAKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJAHEBHOW XM3HM A obOecredeHus
0e30MacHOCTH NpU OOpalieHuH ¢ OpudopaMHU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COONIOJEHUS HOPM HKOJIOTMYECKOTO TIOBEACHUS B
OKpYKaroIlei cpese;

OCYILECTBIISATh OTOOp HMCTOYHUKOB HMH(popManuu B MHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOIMXCS 3HAHUHN U ITyTEM CPaBHEHUS
Pa3IUYHBIX UICTOYHUKOB BBIIEIATh HH(OPMALINIO, KOTOPasl SIBISETCS] TPOTUBOPEUMBOM
WJIA MOXET OBITh HEJJOCTOBEPHOM;

MCIIOJIb30BAaTh MPH BBIMOJIHEHUH YUEOHBIX 3a/1aHUN HAY4YHO--TIONYJISIPHYIO JIUTEPATYPY
(Gu3NYECKOro CcoJepKaHus, CIPAaBOYHbIE MaTepuayibl, pecypchl ceTtu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHe MUCbMEHHBIE M YCTHBIE COOOIIEHUsI HA OCHOBE 2—3
HCTOYHUKOB MHPOpPMAIMK (PU3NIECKOTO COJIEpPKaHUs, B TOM YHCIIE MYOJUYHO AeNaTh
KpaTKhe COOOIIEHHUs O pe3ysibTaTax MPOEKTOB WM YUEOHBIX UCCIIEIOBAHUH, IPU ITOM
rPaMOTHO HCIIOJIb30BaTh HW3YYECHHBI TMOHATUHHBIA ammapar Kypca (QU3UKH,
COIPOBOKAATh BBICTYIIJIEHUE NTPE3EHTALIUEH;

IIPYU BBIIIOJIHEHUHU Yy4YEOHBIX MPOEKTOB M MCCIEIOBAaHUM paclpenessTh 00S3aHHOCTH B
rpynme B COOTBETCTBUH C ITOCTABJICHHBIMU 33/1a4aMU, CJIE€AUTDH 3a BHIIOJIHEHHUEM IUIaHA
NecTBUM, aZeKBaTHO OIICHHWBAaTh COOCTBEHHBIN BKJIAJ B JAEATENBHOCTH TPYIIIH,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMO/ICHCTBHE, YUUTHIBAs MHEHUE OKPYKAIOIINX.

K xonny oOyuenust B 8 Kiacce mpeIMeTHbIE pe3yibTaThl HA Ga30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

UCIIOJIB30BaTh IMOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE IBHKCHHE aTOMOB U
MOJICKYJI, arperatHbleé COCTOSIHMS BELIECTBA, KPHUCTAIMUECKHE M aMop(HBIE Tela,
HACBILICHHBIA ¥ HEHACBILICHHBIN I1ap, BIAXKHOCTh BO3/1yXa, TEMIIEPATypa, BHYTPCHHSIA
DHEPIHUs, TEILUIOBOM JBUIATElb, JIEMEHTAPHBIN IEKTPUUECKUHN 3apsill, SJIEKTPUUYECKOe



110JIe, MPOBOJHUKU U JWAIEKTPUKH, TOCTOSIHHBINA SIEKTPUYECKUH TOK, MarHUTHOE
1oJe;

pasin4arh sBJIeHUS (TEIUIOBOE PACIIUPEHUE U CXKaTHe, TEIUIoNepenada, TEIUIOBOe
paBHOBECHE, CMAauMBaHHUE, KalWULIPHBIC SBICHUSA, MCIAPEHUE, KOHICHCALIUS,
IIJIaBJICHUE, KpucTajm3anuss  (OTBEpJAEBaHUE),  KWUIIEHUE,  TeIulolepenadya
(TEerUIONpPOBOJHOCTb, KOHBEKLIMSA, W3IYyYEHHE), DJICKTPU3aLUs Tes, B3aUMOJAEHUCTBHE
3apsioB, ACUCTBUSA JJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJCHCTBHE
MarHuToB, JAEUCTBHE MAarHUTHOIO IOJII HAa MPOBOAHHMK C TOKOM, JIEKTPOMAarHUTHAas
UHAYKLHS) TI0 ONMCAHUI0O HUX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBICHUE U3YUYCHHBIX (PH3MUECKUX SIBICHUI B OKPYKAIOIIEM MUPE, B
TOM 4uuciae (U3NYECKHE SBICHUS B MPHPOJE: TOBEPXHOCTHOE HATSDKEHUE U
KallWJUIIPHBIE SIBIICHUsS B IPUPOAE, KpUCTauIbl B mnpupone, usnydenue ConHua,
3amep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHeTa,
JJIEKTPUUYECKUE SIBIEHUS B aTMmocepe, dIIEKTPUUECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE Toyie 3eMid, Jpeld MOJIOCOB, pOJb MAarHUTHOTO MOJS JUIS KU3HH Ha
3emiie, MOJISIPHOE CHUSIHME, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 33Jady B y4eOHYIO,
BBIJIEJISITH CYIIIECTBEHHbIE CBOWCTBA (IIPU3HAKN) PU3NYECKUX SBJICHUI;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKUE SBJIECHUS, UCIIONb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSsS OSHEPrusi, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIUIOEMKOCTh ~ BEIECTBA, YyJelbHAs TEIUIOTA IUIABJICHUA, YACIbHAsA TEILIOTA
napooOpa3oBaHUs, y/elbHAs TEIUIOTa CrOpaHMs TOIUIMBA, KOA(QQPHUUIMEHT MOJIE3HOrO
JEHCTBUS TEIUIOBOM MAalllMHBI, OTHOCHUTEJIbHASI BJIAXKHOCTh BO3/yXa, 3JIEKTPUUECKUIN
3apsj, Ccuja TOKAa, DIIEKTPUYECKOE HAIpPSDKEHHE, CONPOTUBIEHUE IPOBOJHUKA,
yJIeIbHOE COIIPOTHUBIICHHE BELIECTBA, pa00Ta U MOIIHOCTb 3JIEKTPUYECKOTO TOKA), IPH
ONHCAaHUM MPABUIBHO TPAKTOBATh (U3NUYECKUN CMBICI HCHONb3YyEeMbIX BEJIUYHUH,
0003Ha4YeHHs] U €AMHUIIBI (PU3MUECKUX BEIMYMH, HaXOIUTh (POPMYIIbI, CBSA3BIBAIOIINE
JAaHHYI0 (U3UYECKYI0 BEJIUYMHY C JPYTMMU BEIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYNH;

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U TNPOLECCHl, HCMOIb3Ys
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KMHETHUECKON TEOPUM CTPOEHMS BEIIECTBA,
INPUHLMIT CYNEPHO3UIMH TMoyied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsga, 3akoH OMa s yyacTka Lenu, 3akoH J[xoyna—JleHna, 3aKOH COXpaHEHHs
SHEpPruM, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHa M 3alMCHIBaTh €ro
MaTEMAaTUYECKOE BBIPAKEHUE;

OO0BSACHATH (PpU3MUECKHE TMPOILECChl M CBOICTBA TeJ, B TOM YHUCIE€ U B KOHTEKCTE
CUTyaluin MIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITH
NPUYHHHO-CJIEICTBEHHBIE CBS3M, CTPOUTh OOBSICHEHHE M3 1—2 JIOTMUECKUX LIaroB ¢
ornopoi Ha 1—-2 u3y4eHHbIX CBOMCTBA (PU3HUECKUX SBIECHUH, PU3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemate pacu€THble 3adauyud B 2-3 JEWUCTBUSA, HCIOJB3YsS 3aKOHBI U (QOPMYJIBI,
CBs3bIBaOIIME (U3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalu3a YCJIOBUSA 3aJauu
3alMChIBaTh KPATKOE YCIIOBUE, BBIABIIATH HENOCTATOK JAHHBIX JJIS PELICHUs 3aJauH,
BbIOMpaTh 3aKOHBI U GOPMYJIbI, HEOOXOAUMBIE ISl €€ pellleHus, IPOBOAUTH PacUEThl U
CpaBHUBATh MOJIyU€HHOE 3HaUeHUE (PU3MUECKON BEIMYMHBI C U3BECTHBIMH JaHHBIMH;
pacro3HaBaTh MNpOOJIEMbI, KOTOpPHIE MOKHO PELIUTh MPU TMOMOLIM (PUINIECKUX
METOJOB,  MCIIONb3ysd  ONUCAaHWE  MCCICNOBAaHUA,  BBIICHATH  IPOBEPIEMOE
IIPENIIOJIOKEHNE, OLIEHUBATh IPaBUJIBHOCTh IIOPSAKA IPOBEIACHUS MCCIEAOBaHUSA,
JIEJIaTh BBIBOJIBL,



IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WM (U3NYECKUX CBONCTB
Tesl (KalWUIIpHbIE SIBIEHMS, 3aBUCHUMOCTb JIaBJIEHUS BO3JyXa OT ero o0béma,
TEMIIEPATYPbI, CKOPOCTH IPOLIECCAa OCTHIBAHUS U HarPEBAHUS IIPU U3IyUYEHUH OT LIBETa
u3Iydaoume (momiomaronei) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOABI OT
TEMIEPATYPbl JKUIAKOCTM W IUIOIIAJUM €€ IIOBEPXHOCTH, DJJEKTpU3alMs Tel U
B3aUMO/JICIICTBHE 3JIEKTPUUECKUX 3apsAJ0B, B3aMMOJAEHUCTBUE MOCTOSHHBIX MarHUTOB,
BU3YalM3alisl MArHUTHBIX 110JI€H MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO MO
Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUIATEIIs
MOCTOSTHHOTO TOKa): (OpMYyJIHpOBAaTh TPOBEPSEMBIC MPEANOI0KEHUsA, COOUPAThH
YCTAHOBKY M3 IPEUIOKEHHOIO0  00OpYHOBaHMs, OIUCBHIBaTh XOJA OIBITa U
(GbOopMyIUPOBATH BEIBOIBI;

BBINOJIHATh NPSIMbIE U3MEPEHUsI TeMIIEpaTypbl, OTHOCUTEJILHONW BIIaXXHOCTH BO3/1YyXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX IMPUOOPOB U JIATUMKOB
(¢u3nYeCKUX BEJIWYMH, CPAaBHMBATh pE3yJIbTaThl W3MEpPEHUNl C Yy4€TOM 3aJaHHOI
a0COJIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIICAOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKOH BEIMUYUHBI OT IPYTroOH C
UCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBIIEHUS NPOBOJHUKA OT
€ro JJIMHBI, IUIOLa1 MONEPEYHOro CEUYEHUs! M YAEIbHOIO CONPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYLIETO Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha POBOJIHUKE,
UCCIICIOBAaHUE I0CIIEI0BATEIbHOIO M HapalljIelIbHOTO COCIUHEHUH HPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEOBaHUEe, cOOMPATh YCTAHOBKY M BBIMOJHATH M3MEPEHHS, CICIYS
IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh Pe3y/IbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJIE
TaOIHI U TPaUKOB, AETaTh BBIBOAKI 110 PE3yJIbTaTaM HCCIICIOBAHNUS;

IPOBOJUTh KOCBEHHbIE HM3MEPEHUs (U3UYECKUX BEIMUYUH (yIesbHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOJHUKA, pab0oTa U MOILTHOCTh JIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh HU3MEPEHMs, coOupaThb HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIYys
IIPEUI0KEHHON MHCTPYKLMH, U BBIYUCIIATh 3HAYCHUE BEJTUYHHBI;

coOnrofarh TMpaBuia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ J1ab0paTOpHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh MPUHLIUIBI JEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € OMOpPOH HAa MX OIMHUCAHUSA (B TOM YHCIIE: CUCTEMa OTOIUICHHS JOMOB,
TUTPOMETP, MapoBasi TypOMHa, aMIepMeTp, BOJBTMETP, CUETUYHMK AIIEKTPUUYECKOU
SHEPIUHU, HIIEKTPOOCBETUTEIbHbIE NPUOOPHI, HarpeBaTeIbHbIE AIEKTPOIPUOOPHI
(mpuMepbl), SJIEKTPUYECKHE NPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JEKTPOJBUTATEIh
MOCTOSIHHOTO TOKAa), HWCHOJb3ys 3HAHUS O CBOMcTBaX (U3MYECKUX SIBICHUH U
He0oOXoauMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCThIE TEXHHUUECKHE YCTPOHCTBA M H3MEPUTENIbHBIE NMPUOOPHI IO
CXEMaM M CXEMaTUYHBIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHErO CTOPAaHHUsS, 3JIEKTPOCKOI, PEOCTar), COCTAaBISTH
CXEMBI 2JIEKTPUYECKUX LIETIEH C IMOCIEI0BATEIbHBIM U NapauIeIbHbIM COECIUHEHUEM
3JIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAUEHUS DJIEMEHTOB IEKTPUUYECKUX LIETIEH;
OPUBOANUTH TpPHUMEPHl (HAXOAWTh MHGOPMAIMIO O MpPUMEPax) MNPaKTUYECKOTO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHUM B IOBCEJHEBHOW XU3HU s oOecreueHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpUOOpaMu U TEXHUYECKUMH YCTpOICTBaMH,
COXpaHEHMsI 3JI0pOBbSI M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIIOBEICHUS B
OKpYKarolleu cpee;

OCYILIECTBIIAATh MOMCK HH(POpMaluu (U3NYECKOTO cojepxaHus B MHTepHeTe, Ha
OCHOBE MMEIOIMXCA 3HAaHUN M NyTEM CpPaBHEHMs JONOJHUTENIBHBIX HCTOYHUKOB
BBIJICNIATE MH(QOPMALIMIO, KOTOpas SBIISETCS TNPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;



MCTIOJIb30BAaTh MPH BHIMOTHEHUH YYeOHBIX 3a/IaHUN HAYYHO--TIOMYJISPHYIO JIUTEPATYPY
bu3nYecKOro cojJep)KaHusl, CIpPaBOUYHbIE MaTepuaibl, pecypchl cetu WHTepHeT,
BIIQJICTh MpPHEMAMHU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUH W3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3maBaTh COOCTBEHHBIC MUCHMEHHBICE M KpPAaTKHE YCTHBIE COOOIIEHUs, 0000Imas
WH(POPMAIINIO U3 HECKOJIBKUX HCTOYHHKOB (PU3UYECKOTO COJEPIKAHUS, B TOM YHUCIIC
nyOJIMYHO  TPENCTaBISITH  PE3yibTaTbl  MPOEKTHOM WM  HCCIIEJOBATEIbCKOM
JEATEeIbHOCTH, TP 3TOM T'PaMOTHO HCIIOJIb30BaTh M3YYCHHBIM MOHATHHHBIA ammapar
Kypca (hU3HKHU, COMTPOBOXK/IATh BBICTYIUICHUE IPE3CHTALIUEH;

IPH BBITIOJHEHUN YYEOHBIX TPOEKTOB M HCCICAOBAHUN (U3MUECKUX MPOIIECCOB
pacmpeaensaTh 00sS3aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABICHHBIMU 33a4aMU,
CIEIUTh 3a BBHINOJHEHHEM IIJIaHa JIEHCTBUH M KOPPEKTUPOBATH €ro, aJleKBaTHO
OIICHUBAaTh  COOCTBEHHBIM BKJAaJ B  JCATCIBHOCTb  TPYIIbI, BBICTPAUBATh
KOMMYHHUKATHBHOE B3aMMOJICICTBHE, MTPOSBIISAsL TOTOBHOCTD pa3peiiaTb KOH(YIUKTHI.

K xonmy oOyuenust B 9 Kjacce mpeaMeTHBIE pPe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
OoTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHIA:

UCIIOJIB30BaTh IIOHATHS: CUCTEMa OTCYETa, MaTepUAbHAs TOYKa, TPAECKTOPHs,
OTHOCHUTEIIBHOCTh MEXaHHMUECKOTO JBIKEHUS, nedopmanus (ynpyras, miiacTudeckas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IMEpEerpy3Ku, LEHTP
TSXKECTH, a0COJIIOTHO TBEPAOE TENO, LEHTP TSHKECTU TBEPAOrO Tela, paBHOBECHE,
MEXaHMYeCKWe KoleOaHWsi U  BONHBI, 3BYK, UH(GPa3ByK ©  YIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKajla JIEKTPOMArHUTHBIX BOJIH, CBET, OJHM30PYKOCTH U
JAIbHO30PKOCTh, CHEKTPhl HCIyCKaHWS W TorjiouleHus, anbda-, Oera- U ramma-
W3JIy4E€HMS, U30TOIIBI, SACPHAst DJHEPIeTHUKA;

pasnuyarh sBIE€HUS (PaBHOMEPHOE W HEPaBHOMEpPHOE NpPSIMOJIMHEHHOE IBH)KEHHE,
PaBHOYCKOPEHHOE MPsIMOJIMHENHOE JBMKEHHE, CBOOOIHOE MaJJeHUE Tell, PABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAaKTHUBHOE JIBH)KCHMUE,
KosiebaTenbHOe JBM)KEHHE (3aTyXalolle U BBIHYXJAEHHbIE KoJeOaHUs), PE30HAHC,
BOJIHOBOE JBWKEHHE, OTpPaXEHUE 3BYKa, NPSIMOJMHEWHOE PpACIPOCTPAHECHHUE,
OTPa)KEHHUE U NPEJIOMIIEHHUE CBETA, II0JTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0emoro cBera B CIEKTP M CJIOXEHHE CHEKTPaJbHbIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAs] PaJMOAKTHUBHOCTh, BOZHUKHOBEHHUE JIMHEWUYATOrO CIIEKTpa H3ITY4CHUS)
II0 ONMCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX
JaHHOE (pr3nUecKoe SIBIEHUE;

pacro3HaBaTh IPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SIBJICHUN B OKpY)KarolleM Mupe (B
TOM 4yHcie (U3NYecKre SBJICHUS B MPUPOJE: MPUIUBBI U OTIUBBI, IBKECHHE IJIaHET
ConHEYHOM CHCTEMBI, PEAKTUBHOE JIBUYKEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEMCMUYECKHME BOJHBI, IyHaMH, 3XO, I[BE€Ta Tel,
ONTUYECKHE  SBJICHUS B  IpHUpoJe, OHOJOrHMYecKoe JCWCTBHE  BHJIUMOTIO,
yIbTPaPHOIETOBOTO M PEHTICHOBCKOTO HW3JIYUYCHHH, €CTECTBEHHBIM PaJIMOAKTHUBHBIN
(GOH, KOCMHUYECKHE JIy4d, pPATUOAKTUBHOE M3IIyUYeHHE MPUPOJHBIX MHHEPAJIOB,
JeiiCTBUE paiOaKTUBHBIX M3IYyYEHUI HAa OpraHU3M 4eJoBeKa), IpU 3TOM MEPEBOINUTh
MPAKTUYECKYIO 33/1auyy B Y4eOHYIO, BBIIEISATH CYIIECTBEHHBbIC CBOWCTBA (MIPH3HAKHU)
(bu3NYECKUX SIBICHUM;

OIKCHIBATh U3YUYEHHBIE CBOIMCTBA Tel U (pU3HUECKHUe SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (CpPeIHssE U MTHOBEHHAs CKOPOCTh Tella MPHU HEPABHOMEPHOM ABM)KCHUU,
YCKOPEHHE, MEepEMEIIEHNE, MyTh, YIJIOBas CKOPOCTh, CHJIA TPEHUs, CUJIa YIOPYTOCTH,
CHJIa TSKECTH, YCKOpEHHE CBOOOIHOTO MaJeHHs, BEC Tela, UMITYJIbC Tela, UMITYJIbC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIMAIbHAS SHEPTUs Teja, MOJHATOTO
HaJl TOBEPXHOCTBIO 3EMJIM, MIOTCHIIMATIbHAS SHEPIUs CXKATON MPYKUHBI, KHHETUYECKASI



SHEprus, TOJHAas MEXaHWYeCKas HHEeprus, MEepuoJl M dYacToTra KoJieOaHUH, IIHHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, [10Ka3aTelb INPEIOMIICHUS
Cpezbl), IPU ONHCAHWM TMPABHIBHO TPAKTOBATh (PU3MYECKHI CMBICT HCIOIb3yEeMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHHUIBI (PU3MYECKHX BEJIMYMH, HaXOIuTb (HOpMYIIbI,
CBSI3BIBAIOIME JAHHYIO (U3MYECKYIO0 BEIMYHHY C JPYTUMH BEIWYHMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMUMUH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPaHEHMsI 3HEPruM, 3aKOH BCEMUPHOIO TATOTEHUS, NPUHIMII CYNEPHO3ULUU CHUJI,
IPUHLINII OTHOCUTENbHOCTH ["anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPAKEHMsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHUs 3apsiioBOrO U
MaccoBOI'O YHMCEJI TMpU SJAEPHBIX pPEAKIUsIX, IpPU 3TOM JaBaThb CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMChIBATh €0 MATEMAaTHUECKOE BBIPa)KEHUE;

OOBSICHATh (PU3MYECKHE TMPOLECCH M CBOWCTBA TeN, B TOM YHCIE M B KOHTEKCTE
CUTyalluid  NPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIIBIATH  NPUYHMHHO--
CJICZICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I11aroB ¢ ONOPOil Ha 2—
3 U3y4eHHBIX CBOWCTBA (U3UYECKUX SBICHHH, (U3NYECKUX 3aKOHOB  HIIH
3aKOHOMEpPHOCTEH;

pemarh pacuéTHbIe 3aa4M (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUI), UCIIONb3Ys
3aKOHBI U (POPMYJIBI, CBSI3bIBAaIONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHAIHM3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKoe YCJIOBHE, BBIABIATH HENOCTAIOUIME WM
U30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC JJISI PEHICHUS,
OPOBOJIUTH PAacy€Thl M OLICHWBAaTh PEATUCTUYHOCTh IOJTYYEHHOIO 3HAUYEHUs
(U3UYECKON BEJIMYUHBIL;

pacrio3HaBaTh NpPOOJIEMbl, KOTOpPbIE MOXXHO pEUIMTh IMPU HOMOIIM (PU3HYECKHX
METOOB,  MCIIONB3ysl  ONMCAHUE  HCCIIECAOBAaHUS,  BBUIENATH  IpOBepsieMoe
MPENIOJIOKEHNE, OLIEHWBATh MPAaBUWJIBHOCTh MOPSAKAa IPOBEIACHUS HCCIEA0BaHUSA,
JieNaTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3YIbTaThl HAOIIOCHUN U OMBITOB;

MIPOBOJUTH OMBITHI N0 HAOMIOACHNIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBOWCTB
Ten (M3ydyeHue BToporo 3akoHa HploTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil MpyKMHHOTO MAasTHUKA OT MAacChl rpy3a U KECTKOCTH MPYXKHUHbI U
HE3aBUCHMOCTb OT aMIUTUTY/Ibl MaJIbIX KOJIEOAHUMN, MPSIMOIMHENHOE pacIpOCTpaHEHUE
CBETa, pPa3lioKeHHe OeIoro cBeTa B CIEKTP, M3yuyeHHE CBOICTB M300pakeHUs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeaMeTra B coOuparoniel JuH3e,
HaOJI0IeHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB HM3IYYEHHUs): CaMOCTOSTEIbHO
coOuparh yCTaHOBKY U3 N30BITOYHOIO HAbOpa 000py0BaHMsI, OIMCHIBATH X0/ OIBITA U
€ro pe3yJabTaThl, (POPMYIUPOBATH BBIBOIbI;

MPOBOAUTh NPU HEOOXOAMMOCTH CEPHUIO MPSMBIX HM3MEPEHUMN, ONpenenss cpeaHee
3HaYeHHe u3MepsaeMoill BelUYUHBI ((POKYCHOE paccTOsIHHME cOOUparoie JIMH3bI),
000CHOBBIBATh BHIOOD crioco0a u3MepeHust (M3MEPUTENILHOTO TpUbopa);

MPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEIWYMH C HCIOJIb30BaHUEM
OpSIMBIX HM3MEPEHHH (3aBUCUMOCTh MYTH OT BPEMEHH TMIPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTu4ecKoro
MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH yTJla OTPAKEHUS CBETAa OT yrja MaJeHUus U
yIiia MpesoMIICHHUs OT yIJia MajeHus1): TUIAaHUPOBaTh MCCIIEOBAHUE, CAMOCTOSTENHLHO
coOuparb yCTaHOBKY, (UKCHpPOBaThb pE3yJibTaThl IOJYYEHHOH 3aBHCHUMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeNaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIEI0BaHMS;

NPOBOJIUTH KOCBEHHBIC H3MEpEHUs (U3NUYECKUX BEIWYMH (CpElHsAs CKOPOCTb U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKECHUH, YCKOPEHHUE CBOOOIHOTO MaJCHHUS,
KECTKOCTh NMPYXKHUHBI, KOIYOULIMEHT TPEHUS CKOJIbKEHMs, MEXaHW4ecKas paboTa u



MOIIHOCTb, YacTOTa M TMEpHOA KoleOaHUH MaTeMaTHYecKOro U TMPYKHUHHOTO
MasTHUKOB, ONTHYECKass CWIa COOMparomled JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBAaTh HU3MEPEHUs, COOMpPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY U BBIIOJHATH
U3MEpEHMS, Cenysl NPEIIOKEHHON MHCTPYKLIMH, BBIUUCIIATH 3HAUYECHUE BEIIMYUHBI U
AQHAIN3UPOBATh IIOJYYEHHBIE pe3yJlbTaThl € Y4YETOM 3aJaHHOM IOTPELIHOCTU
HU3MEPEHHUI;

coOioaTh TMpaBWia TEXHUKH Oe3omacHOCTH mpu pabore ¢ 1abopaTOPHBIM
00opyI0BaHNEM;

pa3nn4yaTth OCHOBHBIE NPHU3HAKM H3YYEHHBIX (DU3MYECKHX MOJENEH: MaTepuaibHas
TOYKa, a0CONIOTHO TBEPAOE TEJO, TOUYEUHBI MCTOYHMK CBETa, JIyd, TOHKAas JIMH3A,
IUTAHETapHasi MOZEIIb aTOMa, HYKJIOHHAsI MOZEJIb aTOMHOTO SApa;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB U TEXHHUUYECKUX
YCTPOMCTB C ONOPOIl HA UX ONUCAHUS (B TOM YHUCIIE: CIUOMETP, JATUYMKHU MOJIOKEHNUS,
paccTOsHUS U YCKOPEHHUS, PaKeTa, 9X0JI0T, OUKHU, IEPUCKOII, (poToanmnapaT, ONTHIECKUe
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUM U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX IPOLECCOB MPHU PEIICHUU Yy4eOHO--
NPAaKTUYECKUX 3aJlay, ONTUYECKHUE CXEMBbl JJIS MOCTPOCHUS M300paKeHUH B IJIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPax) HPaKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B IOBCEAHEBHOM MXHU3HM Ui oOOecredeHus
0e30MacHOCTH NIpU OOpalleHHMH ¢ OpudopaMH M TEXHUYECKMMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbsI M COONIOAEHUS HOPM HKOJIOTUYECKOTO IIOBEACHUS B
OKpYKaroIlei cpese;

OCYILIECTBIIAATh MOMCK HMHPOpManuu (uzndeckoro cojepxkanus B HHTepHeTe,
CaMOCTOSITENIbHO (OPMYJIMPYsl TOMCKOBBIM 3ampoc, HAXOOUTh IYTH OIpe/eIeHus
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOPMAIIMM Ha OCHOBE WMEIONIUXCS 3HaHUN W
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

MCIIOJIb30BAaTh MPH BBINOJIHEHUH YUEOHBIX 3a/1aHUN HAYy4YHO--TIONYJISIPHYIO JIUTEPATYPY
(Gu3nYeCcCKOro cojepkaHus, CIpPaBOYHbIE MaTepuaybl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HHGPOPMALUU U3
OJIHOW 3HAKOBOM CUCTEMBI B IPYTyIO;

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOILIEHHUS HAa OCHOBE MH(POpPMALUU
U3 HECKOJbKHUX HCTOYHMKOB (DU3UYECKOIO COAEpKAHMS, MYOJUYHO IPEACTABIAThH
pE3yJbTaThl MPOEKTHOW WM HCCIIEI0BATENbCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar H3y4aeMmoro paszaena (U3NKH U
COIIPOBOKJATh BBICTYIUIEHHWE MpE3eHTale ¢ Y4€ToM OCOOEHHOCTEeH ayauTopuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMpoOrpamMmbl Beero Kontpoabubie | IIpakTiieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeb
Paznen 1.@u3uka u e€ posib B NO3HAHUH OKPYKAIOLIEr0 MUpPa
bubmuorexa [JOK
1.1 Pusuia - Hayka 0 IpUpozC 2 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
12 Pu3HICCKHC BENUIMHEI 2 1 https://m.edso0.ru/7f416194
. bu6mmorexka [IOK
1.3 EcTtecTBeHHOHAYYHBIN METOJI TO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Htoro no pazneny 6
Pasznea 2.IlepBoHavaiibHble CBEeHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [IOK
2.1 Crpocnue pemectsa 1 https://m.edsoo.ru/7f416194
29 JIBM>XKeHUE U B3aUMOJICMICTBUE YaCTHIL 5 1 bu6mmorexa [IOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2.3 ArperaTHble COCTOSIHUS BEILIECTBA 2 https://m.edsoo.ru/7f416194
Wroro no pazneny 3)
Paznen 3./IBu:xeHMe M B3aumMojieiicTBUe TeJl
bu6mmorexa [IOK
31 Mexarmeckoe asuienue 3 https://m.edso0.ru/7f416194
bu6mmoreka [JOK
3.2 HMuepus, macca, niotocts 4 1 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
3.3 Crna. Bret cun 14 1 2 https://m.edso0.ru/7f416194
Wroro no pazueny 21



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

Pasnen 4./laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B

41 Hasnenue. Ilepenaua gaBiaeHust TBEPAbIMU 3 bubmmoreka [JOK
' TeJIaMM, )KUJKOCTSIMH M ra3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlasnenue xuaKoctn 5 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATMOC(EpHOE JaBIIeHNE 6 https://m.edsoo.ru/7f416194
44 JleficTBHE MKUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnmoreka [JOK
' B HUX TEIIO https://m.edsoo.ru/7f416194
Htoro no pazneny 21
Pazngen 5.Pabora m MOIIHOCTB. JHEPIUsI
bubmuorexa [JOK
51 Pabora u momHocTh 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.2 Hpoctere mexanusmel 5 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexannteckas sneprus 4 1 1 https://m.edso0.ru/7f416194
Wroro no pazneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 3 12



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

8 KUIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3jiesioB U TeM (undposbie)
) NMPOrpaMmblI Bcero KoﬁﬂTpom’HHe HpﬁaKT"quK"e odpa3oBaTejbHbIE
padoThI padoThbI
pecypcsbl
Pa3gen 1.TenioBuie ABJIeHUS
N bubmuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Tentosbie nporeccy! 21 . S https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28
Pa3nen 2.2/ekTpuyecKkne H MATHUTHBIE SIBJICHUSI
21 DIIeKTpUYECKHE 3apsiibl. 3apsHKEHHBIE Tella v 1 bubnnoreka [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. N bubmuorexa [JOK
2.2 [TocTOSIHHBIN NEKTPUUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 MarsuTHEIC ABICHH 6 . 15 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 IIEKTPOMATHUTHA HHIYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KUIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3jiesioB U TeM (undposbie)
) NMPOrpaMmblI Bcero KoﬁﬂTpom’HHe HpﬁaKT"quK"e odpa3oBaTejbHbIE
padoThI padoThbI
pecypchbl
Pa3zgen 1.Mexannueckue siBJeHHUS
11 MexaHnueckoe IBIKEHNE U CIIOCOOBI €T0 10 1 bubmuoreka [JOK
' OIMCaHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 Bsaumopeiicraue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
13 3aKonbI coxpaneHm 10 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3zgen 2.Mexannueckue KoJ1e0aHus U BOJHBI
bu6mmoreka [JOK
2.1 Mexanuaeckue koneOanus ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 MexaHnueckue BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3nen 3.9/1eKTPOMarHuTHOE MOJI€ W YJIEKTPOMATHUTHBIE BOJTHbBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 2 bubnunoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wtoro no pazneny 6
Pa3znen 4.CBeToBbI€ sIBJICHHSI
bu6mmoreka [JOK
4.1 3aKOHBI PaCIIPOCTPAHEHUS CBETA 6 2 https://m.edsoo.ru/7f41adab
bu6mmoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenue 6e10ro cBeTa B CIEKTP 3 2 bubmiorexa HOK

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



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

Wroro no pazneny 15
Pazgea S.KBaHTOBbBIC SIBJICHUS
bubmuoreka [JOK
5.1 HcnyckaHue 1 NOTJIOUIEHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 CTpoenue aTomnoro spa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 CTpocHHE aTOMHOTO Apa ! ! https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 17
Pa3nes 6.11oBTOpUTE/IHLHO-00001IaI0IIM I MOTYJIb
6.1 [ToBTOpEeHME U 00001IEHUE COAEPHKAHUS 9 2 bubnuoreka [IOK
' Kypca ¢usnku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoandyecTBO 4YacoB DJIeKTPOHHbIE
e Tema ypoxka Kontpouabnblie | IIpakTuueckue Aata unpponbie
n/n Bcero p p p6 u3ydeHnusi | odpa3oBaTesibHbIE
padoThbI padoThl pecypes
1 dusnka — HayKa O MPUPO/IC. 1
SBnenus npupobl
2 dusnueckue siBICHUS 1
3 dusnueckue BEIUUNHBI U UX 1
U3MEPCHUE
VYpok-uccnenoranue "M3mepenue
4 TEeMIIepaTypbl IPU TOMOIIN 1 1
YKUJKOCTHOTO TEPMOMETpA U JaTurKa
TeMneparypbl”
MeToapl HAy4YHOTO TTO3HAHMSL.
. bub6anorexa IIOK
5 Onucanue GpU3NUECKUX SBICHUH C 1 . 1
[TOMOIIIBI0 MOZENeli https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "IIpoepka
6 TUIIOTE3bI: JAJILHOCTh MOJIETA IIapUKa, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosbliie, yeM O0JIblIe BHICOTA ITycKa"
Crpoenue BeniectBa. ONBITHI,
Bbubanoreka [IOK
7 JTIOKA3bIBAIOIIUE JTUCKPETHOE 1 _ I
CTPOCHHE BOIECTBA https://m.edsoo.ru/ff09fe0a
Bbubanoreka [IOK
8 JIBI>KeHUE YaCTHUIT BEIIECTBA 1 _ 1
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI 11O
9 HaOJII0JIEHUIO TEIIOBOTO PaCIIUPEHUS 1 1
ra3oB»
10 ArperatHble COCTOSIHHS BEIIECTBA 1



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BoJIbI. O000IIIEHHE 10 pa3AeTy

bu6mmoreka [IOK

11
«IIepBoHavanbHbIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEIIECTBA»
MexaHn4eckoe TBUKCHUE.
12 PaBHOMepHOE I/III[{C aBHOMEpPHOE bubmoreka LJOK
P p p https://m.edsoo.ru/ff0a05c6
JIBIKEHUE
bu6mmoreka [IOK
13 Cropocts. Enuruier cropoctu https://m.edsoo.ru/ff0a079c
14 Pacuet nyTu 1 BpeMEHH IBUKECHHS Brommozexa [IOK
Y p ! https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. Macca — mepa bubnnorexa [HOK
WHEPTHOCTH TEJ https://m.edsoo.ru/ff0a0c10
IInotHoCTh BemecTBa. Pacuer macchl bubmuorexa [JOK
16 :
1 00beMa TeJa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «OnpeneneHue
TJIOTHOCTHU TBEPJIOTO TEIa
18 Pemenue 3agad nmo teme "[LoTHOCTH bu6mmoreka [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3aumoieicTBus Ten. Cumna
ynpyrocti. 3akoH ['yka
JlabopaTtopHas paborta «3yuenue
20 3aBUCHUMOCTH PACTSKCHHUS
(medopmaniun) py>KUHBI OT
MIPUIIOKEHHOMN CHITBD)
21 SBnenue TaroreHus. Cuma TSKECTU
CBs13b MKy CHIION TSKECTH U
22 Maccou Teninec tena. Pemmenue bubmioreka LJOK
e ' " https://m.edsoo.ru/ff0al1778
3a1a4 1o Teme "Cuiia TsHKeCTH
bu6nmoreka [JOK
23 Cuna TsKecTH Ha JpYTUX IUIaHeTax.

https://m.edsoo.ru/ff0a1502



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
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https://m.edsoo.ru/ff0a1778
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DU3nYecKre XapaKTEPUCTUKU TUIAHET

24 Nsmepenne cun. JluHamomer Eubmorexa LIOK
p ) p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
2 B .H
> e Teia. HEBeCOMOCTh https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HallpaBJIEHHBIX
26 10 OJTHO Hﬂﬂi’;ﬁ ’ Bubmorexa ITOK
JIHOH TIP ’ https://m.edsoo.ru/ff0ala70
PaBHonelicTByIOMIAsT CHIT
97 Pemenue 3amau mo reme
"PaBHoneiicTByromas cri"
Cuna tpenus u e€ Bubl. Tpenue B bubnuoreka [IOK
28 :
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas padorta «/3yuenue
3aBUCUMOCTH CHUJIbI TPCHUS
29 CKOJIBXKCHUS OT CI/IJ'I;p JIaBJICHUS U bubmmorexa LOK
https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPHUKACAOIINXCS
MTOBEPXHOCTEH)»
30 Pemenue 3aa4 Ha onpeseneHne
PaBHOJICMCTBYIONIEH CUJIIbI
Pemenue 3agau no remam: «Bec
tenay, «['padpuyeckoe n3obpaxenue bubnnoreka [JOK
31 . .
cuny, «Cunbsly, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHII»
KonTponbHas pabota mo Temam:
«MexaHn4YecKoe JIBIKeHue», «Macca,
32 IUIOTHOCTHY, «Bec Temay,
«['papuueckoe uzoOpakeHue cuin,
«Cuibi»
33 JaBnenue. CriocoObl yMEHBIIICHUS U bu6mmorexa [IOK
YBEJIWYECHUS JABICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue ra3a. 3aBUCUMOCTh bubnmnoreka [JOK

IaBJIEHU Ta3a OT 00bEMa,

https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

TEeMIIEpaTyphl

[Tepenaua naBiieHUs: TBEPABIMU

bubmuorexa [JOK

35 TCNaMi, HHUIKOCTAMH H ra3aMi. https://m.edsoo.ru/ff0a25b0
3akon [lackains
36 JlaBiieHUE B XKUJKOCTH U Ta3e, bubnnoreka [HOK
BBI3BAHHOE JIEUCTBUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo tTeme «JlaBinenue B bubmuoreka [JOK
JKUIKOCTH U Tra3e. 3axkoH ITackama» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobmaronmuecs cocy el https://m.edsoo.ru/ff0a2970
39 IManpaBnmueckuii mpece bubmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manometpsl. [lopuiHeBou
JKMJIKOCTHBIN HACcOC
a1 ATtMmocdepa 3eMiu U IPUUUHBI €€ bubnuorexa [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe bubnuoteka [JOK
JaBJIeHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocepHOTro aBIeHuUs. bubnmnorexa [JOK
OnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
14| namremn on smcors man ypostien Bumiorexs LIOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOpst
bapomerp-anepoua. AtmochepHoe bubnnorexka [JOK
45 :
JTABJICHUE HA Pa3JIMYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agad mo reme "
46 "
ATMocdepHOe TaBIeHHe
g | Dl e s o LOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumeoBa cuiia
48 Jlaboparophas pabota «Onpenenenue bub6nmorexa [IOK



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

BBITAIKWBAIOIIEH CHUIIBI,
JEUCTBYIOLIEH HA TEJIO, TOTPYKEHHOE
B JKUJIKOCTB)»

https://m.edsoo.ru/ff0a33fc

49

JlaboparopHasi paboTta 1o Teme
«MccnemoBanue 3aBUCMOCTH Beca
Tela B BOJIE OT 00bEMa MOTPYKEHHOM
B JKUJIKOCTh YaCTH TeJIa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

50

IInaBanue Texn

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JIaboparopHast pabota
"KoHcTpynpoBanue apeomeTpa uiu
KOHCTPYMPOBAHUE JIOJKU U
omnpezeneHue e€ rpy30noabEMHOCTH"

52

Pemenue 3anay no temam: «llnaBanue
cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEpABIX TN, KUAKOCTEH
1 ra3oB»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3654

53

KonTponbnas pabora no teme
«JlaBreHue TBEpBIX TeJ, KUIKOCTEH
U ra3zoB»

54

Mexanuueckasi pabota

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

55

MontHocts. EquHUIEI MOIITHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

VYpok-uccnenoranue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM MPHU
HOIBEME IO JIeCTHHUIE"

57

[Ipocteie Mexanu3msbl. Poryar.
PaBHOBecue cwit Ha pplyare

58

Pbruaru B TexHUKE, OBITY U IPUPOJIE.
JIaGoparopHas paboTa
«MccnenoBanne yciIoBUi paBHOBECHS

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

pblyara

59

Pemmenue 3aa4 no TeMe «Y CI0BUS
pPaBHOBECHSI pbIYara

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

60

Koaddumnuent nosnesnoro necTpust
Mexanu3ma. Jlaboparopuas padota
«3mepenue KII/ nakinonHoM
IJIOCKOCTH

0.5

61

Pemenue 3ama4d no treme "Pabora,
momHocTh, KITI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

MexaHuueckas OHCPI'HU:.
Kunernueckas u IIOTCHIIMAJIbHAsA
OQHCPI'UsA

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUsI MEXaHUYECKON
SHEPrUM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT MO TEME
"DKCIIEpUMEHTAJIbHOE ONPEACIICHHUE
W3MEHEHUS KUHETUYECKON 1
MOTEHIMATBHON SHEPTUU IPU
CKaThIBAaHUHM TeJIa MO0 HAKIIOHHON
MJIOCKOCTH "

65

KonrtponbHas pabota no reme
«PaboTa 1 MOIIHOCTH. DHEPIHUsI»

66

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "MexaHnueckoe ABMKeHue"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHelit ypok. Pabora ¢ Tekctamu
o teme "/laBneHue TBEPABIX T,
XKUJKOCTEN U ra3oB"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHrlIit ypok. Pabora ¢ TekcTamu
o TeMe "Padora. MOIIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KUIACC

KoanuyecTBO yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema Ka
n/n ema ypo Bcero KOﬁHTpOJ‘IbeIe Hp6aKTI/I‘lGCKl/Ie u3ydeHnusi | odpa3oBaTesibHbIE
padoThbI padoThI pecype
OCHOBHBIE TTOJI0KEHHS MOJIEKYIISIPHO-
1 KHHETHYECKON TCOpHHU U UX OIZ,BITI})IBIG 1 Brbmzorexa LIOK
p https://m.edsoo.ru/ff0a5256
TTOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJICKYT 1
Moaenu TBEPAOTO, KUAKOTO U bu6mmoreka [IOK
3 o 1 .
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHEHnE CBOMCTB TBEPAOIO,
4 YKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUI 1
BEIIIECTBA HA OCHOBE ITOJIOKCHHI
MOJICKYJISIPHO-KUHETHUECKON TeopHun
5 Kpucrannnueckue u amopgHsbie Tena 1 bubmiorexa LIOK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHme U KallWJUBSIPHOCTb. 1 bubnunorexa [JOK
IToBEpXHOCTHOE HATSHKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe paclIupeHre U CXKaTHE 1 brbmiorexa [JOK
P p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIIEpaTyphI CO
8 CKOPOCTBIO TETIOBOTO JIBUKCHHS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl 1 bubnnorexka [JOK
W3MEHEHUSI BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
bu6mmorexa [IOK
10 Buner Tenonepenatu 1 https://m.edsoo.ru/ff0a6412
Vpoxk-xkoadepenmus "[IpakTuaeckoe
p (epenus "TlpaiTie BuGnnorexa [IOK
11 HCITOJIb30BaHNE TEIIOBBIX CBOMCTB 1 1

BCIICCTB U MAaTCPpUaJIOB B LCIIAX

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

sHeprocoepexeHus"

12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEIUIOEMKOCTb https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHe TEII0BOro OanaHca. BI/I6J.II/IOTeKa HOK
Temoo0MeH U TENI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JIaboparopHast pabota
14 "HcciienoBaHue ABJIEHUS bubmuoreka [JOK
TerIooOMeHa TPU CMEITMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Topsiueii BOAbI"
Pacuer konmuecTBa TEIIOTHI,
15 HE0OXO0IMMOTO ISl HArPeBaHMSI TeJa
Y BBIIEJISIEMOT0 UM IIPU OXJIAXKJICHUU
JlaboparopHas padota "Omnpenenenue bubnuorexa [JOK
16 o " .
YAEIbHON TEINIOEMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeibHas TEIioTa bubnmnoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE
18 KPUCTAJUTHYECKUX lile[n VnenpHas bubmorexa LIOK
p ghda https://m.edsoo.ru/ff0a71d2
TEIJIOTa TUIaBICHUS
JIaGoparopHas pabota "Onpeznenenue bubnnorexka [JOK
19 o " .
YAEIbHOM TEIUIOTHI TIaBJIEHUS JIbJIA https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
9 napooOpa3oBaHUs U KOHJEHCAIIUH. bubmuoreka [IOK
1 :
3aBUCUMOCTB TEMIIEPATYpPhl KUIIEHUS https://m.edsoo.ru/ff0a786¢c
0T aTMOC(hEpPHOTO JaBICHUS
Brnaxnocts Bo3ayxa. JlaboparopHas
22 abora "On eu?g:HHe pAEP Bubmiorexa HOK
p p . " https://m.edsoo.ru/ff0a7628
OTHOCHUTEIIbHOHN BJIQXKHOCTH BO3/IyXa
23 Pemenue 3amau Ha onpeeneHue



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
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BJIAJKHOCTH BO3JyXa

24

[MpuHIHIEl PAOOTHI TEIIOBBIX
nsurareneit. [laposas Typ6uHa.
JIBUTaTebh BHYTPEHHETO CrOPaHUSI

25

KII/ TermoBoro nBurarens.
TenuoBble ABUTATENN U 3aILATA
OKPYKAIOIIEH CPEJIbI

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHS U MIPEBPALICHUS
SHEPTUH B TEIUIOBBIX MpOIleccax

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme ""TenaoBrie ABJICHUS.
N3menenune arperaTHbIX COCTOSTHUI
BelgecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KoHntposbHas paboTta 1mo Teme
"TerutoBble gBieHUA. 3MeHeHnE
arperaTHbIX COCTOSIHMM BemecTna'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

9J'IeKTpI/I38.I_II/I$I TCII. I[Ba poaa
QJICKTPHUYCCKUX 3apsa/10B

30

VYpok-uccnenoBanue "IiaeKTpU3aLML
TeJ UHAYKIUEH U npu
COMPUKOCHOBEHHUH"

31

B3anmMopeicTBre 3apsyKEHHBIX TEIL.
3akoH KynoHna

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTpUUYECKOE MOJIE.
HarmnpsiskeHHOCTB 3JIEKTPHYECKOTO
nosist. [IpuHnun cynepnosuuuu
AJIEKTPUYECKUX MOJIEN

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu 3nexkTprudeckux 3apsioB.
OneMeHTapHbIi 3apsaa. CTpoeHue
aToMa

34

IIpOoBOAHMKY M TUAIIEKTPUKU. 3aKOH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8ef6



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
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COXPAHCHUS SJICKTPUUICCKOI'O 3apdaia

Pemrenue 3a1au Ha npuMeHeHue bubnmoreka [JOK
35 . :
CBOMCTB JJIEKTPUYECKHUX 3aPsJIOB https://m.edsoo.ru/ff0a90cc
DIJIEKTPUUYECKUI TOK, YCIOBUS €ro
36 C ecIT)BOBaHm I/IC”’Ig‘-IHI/IKI/I bubmnorexa LIOK
ym ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JlelicTBUS SJIEKTPUYECKOr0 TOKA bubmorexa LIOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AJIEKTPUYECKOTO TI0JISI Ha TPOBOIHUKHU 1
U JTUDJICKTPUKHA"
39 DNEeKTPUYECKUM TOK B METAJLIaX, bubnnoreka [JOK
JKUOKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuuecKas LUenb U €€ COCTaBHbIE
4acTH
Cuna toka. JlabopaTopHas pabora
41 "U3mepenue u ijJnmé;eamm 0.5 bubmorexa LIOK
" p Pery’Hp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUECKOe HANIPSKEHHE.
Bonbr™merp. JlaGopaTopHas pabora bubnnoreka [HJOK
42 " 0.5 _
N3mepenue u perynnpoBaHue https://m.edsoo.ru/ff0a9e14
HanpspKeHus"
43 CornpoTHBiIeHHE TPOBOTHUKA. bubnuoteka [JOK
VY 1enbHOE CONPOTUBIIEHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JIaGoparopHas paboTa "3aBUCUMOCTb
BJIEKTPUYECKOTO COMPOTUBIICHUS bubnuoteka [JOK
44 1 _
MPOBOJHHUKA OT €0 JJIMHBI, TUIOLIAIN https://m.edsoo.ru/ff0aa738
ITONIEPEYHOI0 CEYEHUsI U MaTepuana"
3aBHUCHUMOCTD CHJIBI TOKA OT
bu6mmoreka [IOK
45 HanpspkeHus. 3akoH OMa s ygacTka

enu

https://m.edsoo.ru/ff0aad44a
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JIaboparopHast pabota
"UccaenqoBanue 3aBUCUMOCTU CHIIBI

bu6mmoreka [IOK

46 TOKd, HAYIICTO ACpes PesHcTop, ot https://m.edsoo.ru/ff0aa04e
COIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”
47 [TocnenoBarenbHOE U MapaICIbHOE
COEJIMHEHUS MPOBOJIHUKOB
JlabopaTtopHas pabora "IIpoBepka
48 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN IIPU bubnnorexa [JOK
[IOCJIEI0BATEIbHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaas8
pe3ucTopon”
JlaboparopHas padora "IIpoBepka
IpaBuJIa Il CWIbI TOKA IIPU bubnuorexa [JOK
49 _
MapayIeIbHOM COEUHEHUHN https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pemenue 3a1a4y Ha mprUMeHEHHE
50 3aKOHa OMaﬂ st 33J¥I)I/I‘IHOFO brbmoreka [JOK
A b https://m.edsoo.ru/ff0aaf8a
COETMHEHUS IPOBOJIHUKOB
51 PaGoTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnuoteka [JOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlabopaTtopHas pabota "OnpeneneHue
52 a60TpLI u IIiIOH_IPII)OCTI/I 3JIeKTpI/I)f{eCKor0 bubmmorexa LOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUYECKHE 1EeTH U MOTpeOuTenu
53 JEKT pnqecxoﬁ i{e TUU B 6II)JIT bubmorexa LOK
P p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikaHne
[ToaroroBka K KOHTPOILHOM paboTe
1o TemMe "DIEeKTPUUECKHUE 3apsbl.
54 3apspKeHHbBIS TeJI;a U UX o Eubmorexa LIOK
P . . https://m.edsoo.ru/ff0abd2c
B3anmoJieiicTBus. [locToSHHBII
AJIEKTPUYECKUM TOK"
55 KontponbHas pabota mo teme bubmuorexa [JOK



https://m.edsoo.ru/ff0aa04e
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"DnexkTpuuecKkue 3apsbl.
3apspKeHHbIE Tela U UX
B3aumoercTBUs. [locTOsTHHBIN
AJIEKTPUYECKUM TOK"

https://m.edsoo.ru/ff0abea8

56

IlocTossTHHBIE MArHUTHI, KX
B3aUMOJICTICTBHE

57

VYpok-uccnenosanue "M3yuenue
HOJIEW ITOCTOSHHBIX MarHUTOB"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac3d0

58

MaruautHoe nojie. MaruuTHoe 1oJie
3eMiId U €ro 3HaUE€HHE JUISA JKU3HU Ha
3emiie

bubmuorexa [JOK
https://m.edsoo.ru/ff0acOba

59

OnbIT OpcTeaa. MarautHoe mose
3JIEKTPUYECKOI0 TOKa MaruutHoe
T10JIe KaTYIIKH C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0acld?2

60

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas pabora
"N3yueHue neicTBUSI MArHUTHOTO
TI0JIs1 Ha MPOBOJHHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

DneKTpOoABUTaTEIb TIOCTOSIHHOTO
ToKa. Mcnonb3oBanue
3JIEKTPOJIBUIaTeNIEN B TEXHUYECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
JIaGoparopHas paboTa
"KoHcTpynpoBaHue 1 u3ydeHue
paloThI eKkTpoaBUraTesns"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbiTel @apasest. 3akoH
AJIEKTPOMArHUTHON WHIYKITUH.
IIpaBuio JleHna

63

Onekrporeneparop. CriocoOb!
HOIYYEHHs! DIICKTPHIECKON SHEPTUH.
DJEeKTpOCTaHIIMU Ha
BO300HOBIIEMBIX UCTOYHUKAX



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

SHEPrUM

[ToaroroBka K KOHTPOJILHOU paboTe

64 1o TemMe "DIIeKTPUUECKHE U 1
MarHuTHbBIE ABJIeHUS"
K 0
65 | "exrpmacckie n marmmie . BuGmorexa LIOK
p" https://m.edsoo.ru/ff0acb14
SIBJICHUS
PesepBHblit ypok. Paborta ¢ Tekctamu bubnuoreka [IOK
66 n n 1 .
1o TeMme ""TenaoBrIie ABJICHUS https://m.edsoo.ru/ff0acc5e
P % . Pab
e e Bnsmorea 0%
N " https://m.edsoo.ru/ff0acdc6
AIEKTPUICCKUIN TOK
68 PesepBHrlit ypok. Pabota ¢ Tekctamu 1
1o TeMme "MaruuTHbIe sIBJIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 145

ITPOTPAMME



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

9 KUIACC

KosauyecTBo yacos DJIEKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka
n/n yp Bcero KO;TPO‘HLHHP“ HpﬁaKT"quKHe u3y4yeHusi | oOpa3zoBaTe/bHbIE
padoThI padoThI pecypes

1 MexaHnueckoe JBH)KEHUE. 1
MarepuanbHas TOUKa

2 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubnuorexa [JOK
MEXAHUYECKOTO IBUKECHU https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE nIpsiIMOJIMHEWHOE 1 bubnuorexa [IOK
JIBHYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOITMHENHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOPOCTh

5 [IpsamosinHENHOE PAaBHOYCKOPEHHOE 1 bubnmnoreka [HOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh NpSIMOIMHEWNHOTO

6 PaBHOYCKOPEHHOTO JIBM)KEHUSI. 1
I'padux ckopocTH
JIaGopartopHas pabota "Onpeznenenue
YCKOpPEHUs Tena Mpu bu6muoreka [JOK

7 1 1 _
PaBHOYCKOPEHHOM JABHIKEHUU 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM IJIOCKOCTH"

8 CBoOomHoe nagenne teil. OIbITH 1
lanunes
PaBHOMEpPHOE IBUKEHUE TTO
okpyxHoctH. [lepron u yactora bubmuorexa [JOK

9 . 1 _
oOparienus. JIuneiinas u yriosas https://m.edsoo.ru/ff0ael76
CKOpPOCTH

10 [{eHTpOoCTpEMUTENIBHOE YCKOPEHHE 1



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

11 Ilepssiii 3akoH HetoTona. BexTop Bu6mumoteka [JOK
CUJIbI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bu6muoreka [IOK
PaBHOpelicTByrOIIas cruiia https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bu6nuorexa LIOK
Cynepno3uuus CUuj https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha npuMEHEHUE bubnunoreka LIOK
3aKk0HOB Hpl0TOHA https://m.edsoo.ru/ff0aeb6c
bubmnoreka IIOK
15 Cuna ynpyrocti. 3axou 'yxa https://m.edsoo.ru/ff0aeca?
16 Pemenue 3anay no teme «Cuna
YOPYTOCTH»
JlaboparopHas pabota «OnpeneneHue bubnmnoreka [HOK
17 _
KECTKOCTU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
18 Crna Tpers https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6anoreka LIOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "OnpeneneHue bubnmnoreka [JOK
Kod(hduIMeHTa TPEHUS CKOIbKEHHS " https://m.edsoo.ru/ff0af8be
| e s o oo B 10K
" yupyr ' https://m.edsoo.ru/ff0afb8e
TpEHUs
22| taroremmn, Yexopenme caoGomnore Bu6mrorexa LIOK
’ p A https://m.edsoo.ru/ff0af044
aJICHUs
Ypok-koHpepenius "IBrmkeHne Ten
23 BOKPYT TPaBUTAIIMIOHHOTO IIEHTpa
(Conmueunast cucrema). ['anaktuxu"
24 Pemenune 3agau mo teme "Cuna bubanoreka [JOK

TAKCCTH U 3aKOH BCEMHUPHOI'O

https://m.edsoo.ru/ff0af5f8



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

TAroTeHus"

o5 IlepBas kocMHuuecKasi CKOPOCTb. Bu6muotexa [JOK
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTEPUAILHON TOYKH.

26 AOGCoOTHO TBEPOE TEIIO. bu6muoreka [IOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKPEIEHHON OCBIO BPAILCHHS

27 MowmenT cuibl. LlenTp TspkecTn

28 Pemenue 3amau nmo teme "MoMeHT bubmnoreka IIOK
cuwibl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[loaroroBka Kk KOHTPOJIBHOU padoTe MO

29 Teme "MexaHU4eCKOe JIBH)KCHHE. BH6J_IHOTeKa HOK
Baammoeiictaie Ten” https://m.edsoo.ru/ff0b0408
KonTponbnas pabora no teme

30 "MexaHU4eCcKOe JIBHKCHUE. BH6J_IHOTeKa HOK
Baammoneiictaie Ten” https://m.edsoo.ru/ffOb06ec
Nmnynee Tena. Umnynbe cuiibl. 3aKoH

31 COXPAHEHHUS UMITyJIbCa. YIIPYroe u BH6J_IHOTeKa HOK

N https://m.edsoo.ru/ffOb07fa
HEYNpPYroe B3auMOJICHCTBHE

30 Pemenue 3amau mo reme "3akoH bubnmnoreka [JOK
COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHpepeHuus "PeakTuBHOE
JIBUKEHHE B IPUPOJIE U TEXHUKE"

bubnunorexa LIOK

34 Mexanuueckas paboTa U MOITHOCTh https://m.eds00.ru/ffob0as4

35 PabGora critbl TsDKECTH, CHITBI bubmuoreka [{OK
YOPYTOCTH U CUJIBI TPEHHUS https://m.edsoo.ru/ffOb0db8
JIaboparopHas pabota «Onpenenenue

36 paboThI CUIIBI TPEHUS MTPU

PaBHOMCPHOM ABUIKCHUU TEJIA 110
FOpI/ISOHTaJII)HOﬁ ITOBEPXHOCTU»



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

CBs3b 9HEprUH U pabOTHI.

37
[loTenuuanpHas sHeprus
38 Kunernueckas sueprus. Teopema o bu6muoreka [IOK
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
JlaGoparopHas padota «/3yuenue bubmmoreka [JOK
40 _
3aKOHA COXPaHEHUS DHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebarenpbHoe IBMIKEHHUE U €TO bubmuorexa [JOK
XapaKTEePUCTUKHI https://m.edsoo.ru/ff0b1858
42 3aryxaromue KojaeOaHusl. bubnmnoreka HOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTryecKkuii ¥ Npy>KUHHBIA
MasiTHUKU
Ypok-uccienoBanue «3aBUCUMOCTh
44 nep noja K0§e6aHHI71 OT KECTKOCTH bubnnorexa LIOK
PHO https://m.edsoo.ru/ff0b197a
MPYXUHBI U MAcChl Tpy3a»
45 [IpeBpamienue suepruu npu
MEXaHWYECKUX KOJIEOAHMIX
JlaGoparopHas padota «Onpenenenue
46 ‘{aCTOI’)TbI Hpne IfO a KoneGainji”I bubmorexa [IOK
proa https://m.edsoo.ru/ffOblaec
MIPY>KUHHOTO MAsITHUKA)
JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH Nepro/ia KojaeOaHmi bu6muoreka [IOK
47 _
rpy3a, MOABEIIEHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
MaccChl Tpy3a»
Mexanunueckue BoJaHbI. CBOMCTBA
48 MexaHW4ecKux BOJH. [IpogoapHbIC 1 bubnmorexa LIOK
-+ PoA https://m.edsoo.ru/ffOb21fe
MONEPEYHbIE BOJHbI
49 VYpoxk-koHpepenuus "MexaHnueckue

BOJIHBI B TBEPJIOM TEJIE.



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

CelicMuyecKkre BOJTHBL"

50

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

o1

Ypok-uccnenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3BYyKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHpepeHus "YIbTpa3ByK U
nH(}pa3ByK B IPUPOJIC U TEXHUKE"

bubmuorexa [JOK
https://m.edsoo.ru/ffOb23ca

54

[TonroToBka K KOHTPOJIBHOU pabOTE IO
TeMe "3aKOHBI COXPAHCHHUS.
MexaHnuueckue KojaeOaHus U BOJHBI"

bubnuorexa [JOK
https://m.edsoo.ru/ffOb25f0

55

KoHntposbHas paboTta 1mo Teme
"3akoHbI coxpaHeHus1. MexaHnieckue
KOJIeOaHUA U BOJIHBI"

56

9HeKTpOMaFHI/ITHOG ITOJIC.
QHGKTPOMaFHI/ITHI)IG BOJIHBI

bu6anoreka LIOK
https://m.edsoo.ru/ffOb2abe

57

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH

58

Ypok-kouhepennus "llkana
3JEKTPOMArHUTHBIX BOJIH.
Hcnonws3oBanme 3I€KTPOMarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

bu6anoreka LIOK
https://m.edsoo.ru/ffOb2fe6

59

VYpok-uccnenosanue "M3yuenne
CBOWCTB 3JICKTPOMAarHUTHBIX BOJH C
MIOMOIIIbI0 MOOMIIBHOTO TenedoHa"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb2c6c

60

Pemenue 3aa4 Ha ONPCACIICHUC
YaCTOThI U TJIMHBI SHGKTpOMaFHPITHOfI
BOJIHBI

61

DneKTpoMarHuTHasi Ipupoa CBeTa.
CkopocTb cBeTa. BonHoBBIE CBOMCTBA

bubanoreka [JOK
https://m.edsoo.ru/ff0b31d0



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

CBCTa

Hcrounuku ceera. IIpsamonuneitHoe

bubnunoreka LIOK

8 | paompocIpaerics caem. Sumea tos:im.edson.ru/H0b3658
3aK0H OTpaKEeHUS CBETA. 3epKaa.

63 Pemenue 3a1au Ha mpuMeHeHNe BH6J_IHOTeKa LHOK
3aKOHA OTPAKCHHUS CBET https://m.edsoo.ru/ff0b38c4

64 IIpenomiienue cBeta. 3aKoH bubnuorexa LIOK
MPETOMJICHHUSI CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

65 Hcnonb30BaHMe OJHOTO BHYTPEHHETO ﬁg[?sgﬁr?wT:é(szg)—[r(aﬁfObSCSC
OTPaXEHUS B ONTHYECKUX CBETOBOIAX T '
JlaboparopHas pabdota "HccnenoBanue

66 3aBUCHMOCTH YTJIa TIPEJIOMIICHUS
CBETOBOTO JIy4a OT yrJia maJieHus Ha
rpasune "Bo3ayx-crexno""

VYpok-koupepenius "Mcnonbp3oBanue
67 MOJIHOTO BHYTPEHHETO OTPaKCHHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHASI CBSI3b"
bu6anoreka LIOK
68 JIunzel. OnTHYecKas cuja JIMH3BI https://m.edsoo.ru/fob3f2c
69 [TocTpoeHne N300paKeHM B TNH3AX BH6J_]HOTeKa HOK
https://m.edsoo.ru/ffOb444a
JIaGopartopHas pabota "Onpeznenenue

70 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOI BH6J_1HOTeKa HOK
CHITBI CoBHparoIeit JHH3H" https://m.edsoo.ru/ff0b4206

71 Ypok-koHpepenus "OnTudeckue bubnuotexa [JOK
JIUH30BBIC TTPUOOPHI" https://m.edsoo.ru/ffOcOa7e

72 I'na3 kak ontuyeckas cucreMa. 3peHue BH6J,mOTeKa HOK

https://m.edsoo.ru/ff0b4684

73 Ypok-koudepennus "JledexTs

3penus. Kak coxpanurts 3peHue"



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

Paznoxxenue 6emoro cBera B CIEKT.
OnreiTel HetoToHa. Cnoxenue

but6mmoreka [IOK

4 CIIEKTpaJIbHBIX LIBETOB. [lucnepcus https://m.edsoo.ru/ffOc0f4c
CBeTa
JlaGopaTopHas padota "OTBITHI 11O
a3JI0)KEHUI0 OEJIOr0 CBETa B CIIEK
75 gocﬁpnx?ﬁ}o IlBJeITaF np:n;eSOBan;pHI;I{ bubmaorexa LIOK
https://m.edsoo.ru/ff0cOe2a
HaOJIOCHNH Yepe3 BETOBhIC
GbunbTpHI"
Ypok-npaktukyM "BosiHOBbIE
76 CBOWCTBA CBETA: TUCTIEPCHSI,
uHTephepeHus u qudpaxuus’”
77 OmnsiTel Pesepdopaa u nmanerapuas bubmuoreka [IOK
MOJIEIIbL aToOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Mozaens atroma bopa
nu
79 aT%r;Zs;a}IZP;ZET? FJJIII(/)IEIee;faeT:ieTa bubmorexa [IOK
: ) https://m.edsoo.ru/ff0c144c
CIICKTPBI
80 Ypoxk-nipaktukyMm "Habnrogenue bubnmnoreka [JOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHIBI bubnorexa LIOK
https://m.edso0.ru/ff0c1672
82 Crtpoenue aTomHOrO0 sipa. Hykinonnas bubnmnoreka [JOK
MOJIEIIb https://m.edsoo.ru/ffOc18ac
83 PanpnoaktuBHBIE TpEBpaIICHUS. but6mmorexa [IOK
N30T1oms! https://m.edsoo.ru/ffOclal4
84 Pemenwne 3agau mo teme: bubnunorexa LIOK
"PannoakTrBHBIE peBpameHus” https://m.edsoo.ru/ffOclb4a
85 ITepron moypacmaga
86 Ypok-koupepenius "PagnoakTuBHbIC bubnmnorexa [JOK

H3JIy4CHUS B IIpUPOAC, MCIUITNHC,

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
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https://m.edsoo.ru/ff0c2126

Texuuke"

SAnepHble peakuu. 3aKOHbI

bubnunoreka LIOK

87 COXpaHEHHs 3apsIIOBOIO U MacCOBOTO https://m.edso0o.ru/f0cLc58
qucen
OHeprus cBA3M aTOMHBIX siziep. CBs3b bu6nuorexa LIOK

88 _

MAacChl U SJHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agaud no reme "AnepHoie
peakuun"

90 Peakuuu cunTes3a u nenenusd saep. bubnmnoreka [HOK
Wcrounuku sHeprun CosiHIa v 3BE31 https://m.edsoo.ru/ffOc1e88
Ypok-kondepenuus "Anepuas

91 sHepreTuka. JlencTus
PaZMOaKTUBHBIX U3ITy4YEHUH Ha KUBbIE
OpraHu3mbl"

[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO

92 TeMe "DIEeKTPOMarHuTHOE IOJI€. bubmuorexa [IOK
DNeKTPOMarHUTHHIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanTtoBsbie siBieHus"

KonTponbHas pabota mo Teme

93 "DJIeKTPOMarHuTHOE TIOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanToBsic siBIeHHS"
IloBTOpEHHE, 0000IICHHE.

94 JlaGo I;TO HbIE a6H6ITLI o Kypc bubnmorexa LOK
" p pu p " ypey https://m.edsoo.ru/ff0c245a

BzaumoaeiicTBue Ten
[ToBTOpenme, o6o6meHNe. Pemmenune

95 vaeTII){LIX u Ka‘leCI:BeHHBIX 3aja4 1o bubnmorexa LIOK
P " " https://m.edsoo.ru/ff0c2572
teme ""TernnoBbie MPOLEeCCh
[ToBTOpenme, o6o6meHNe. Pemmenue

p Hl but6mmorekxa [IOK

96 pacyYeTHBIX U KaUYeCTBEHHBIX 3a/a4 M0 _

" “n https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBeIX ABUTATENCH

97 [ToBTOpenue, o600menue. Pemenne bubnuotexa [JOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

pacyeTHBIX U KaYeCTBEHHBIX 3a/a4 10
teme "KIIJ[ anekTpoycTanoBoK"

https://m.edsoo.ru/ff0c2b30

[ToBTOpEeHME, 0600IIEHNE.

but6mmoreka [IOK
98 .']‘_[aGOpaTOpHBIe pa6o"TH 10 KypcCy 1 1 https://m.edsoo.ru/ff0c2c52
CBeTOBBIC ABJICHUSA
o | oo siebuene Bome | Bnsorea 10K
" https://m.edsoo.ru/ff0c2d6a
COXPAHEHHUS B MEXaHHUKE
100 | roxeromm no reve "oneGarmprn ) u6miorera LIOK
N https://m.edsoo.ru/ff0c2e82
BOJIHBI
101 | rexeram o rowe Cacrommie ) bu6anorerca LIOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
102 TekcTamu 1o teme "KBaHToBas u 1
saepHas Gusnka"
OBIIEE KOJIMYECTBO YACOB I10 102 27

I[TPOTPAMME



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
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YYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

» ®dusuka, 7 xknacc/ [epeimkua A.B., O01mecTBo ¢ orpaHUYEHHON OTBETCTBEHHOCTHIO
«M31aTenbcTBO «IDK3aMEH

» dusuka, 8 knacc/ [epwimkua A.B., O01mecTBo ¢ orpaHUYEHHOM OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3mparenscTBo «IIpocBerienne»

» dusuka, 9 xnacc/ [epeimkua A.B., I'yrauk E.M., O01iecTBo ¢ orpaHU4eHHON
0TBETCTBEHHOCTHIO «/IPODA»; AkunonepHoe obmmecTBo «M3narenscTBo «IIpocBerienne

METOANYECKHUE MATEPHUAJIBI IJIS YUYUTEJIA

7 KIIACC

1.PaGouas mporpamma.

2. [Iporpammbl ocHOBHOTO 00111ero oOpasoBanus. Puzuka. 7 — 9 kiaccel
(aBropsl:A.B.Ilepoimikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma o ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUM C BEIOPAHHBIM Y4EOHUKOM:

4. llepoimikuH A.B. ®usnka. 7 kinacc. YueOHUK i 00111e00pa30BaTEeIbHbIX YUPEKACHUH .
M.:[Ipoda. 2011

5. Jlykammk B.U. CoopHuUK BorpocoB u 3aaa4 1o ¢pusuke. 7-9 ki. — M.: [Ipocsemienue, 2010.
—192c.

8 KJIACC

1. Pabouas nporpamma. duzuka. 7 — 9xnaccel: yueOHO-METOAMUECKOTO OcoOus
/coct.TuxonoBaE.H. — 2-¢ uza.,crepeorun. —M.: [Ipoda,2013. — 398,(2)

2. ITporpammMbl ocHOBHOTO 00111eT0 00pa3oBanus. Pusuka. 7 — 9 kiacchl
(aBropsl:A.B.Ilepoimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBHUH C

BbIOpaHHBIM yYEOHUKOM:

4. Tleppimkua A.B. @usnka. 7 knacc. YueOHUK 151 00111e00pa30BaTeIbHBIX YIPEKICHUN .
M.:[Ipoca. 2011

5. Jlykammmk B.U. Co6opHUK BoripocoB u 3aaad 1o ¢usuke. 7-9 ki. — M.: [Ipocsemenue, 2010.
—-192c.

6. Kupuxk JI.A. ®usuka — 7. Pa3HOypOBHEBbBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE paOOTHL. —5-€
n3nanne,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®u3zuka. 7 knacc. Jlabopatopusie padboTsl. KoHTponbHBIE 3a1aHus. —
Caparos:JIuuei, 2014.

8. «KonTpoapHO-m3MepuTenbHbie MaTepuaibl. dusnka. 7 kimace/Coct. H.W. 3opun. — 2-¢
u31.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yaebHo-Meroauueckoe mocooue/ A.E. Mapon.- M.: [Ipoda,



2011.- 123c.:
10.A.B. ITepprikun ®@usnka-8xia 2017 M. Jlpoda
11.H.B. ®unonoBuy Meroauueckoe nmocodue 2015 M. Ipoda
12.A.E. MapoHn, E.A. Mapon CamocTosTenbHbIE U KOHTPOJIBHBIC PaboThI-8 Kitacc 2017 M.
HApoda
13.B.B. lllaxmaToBa ,0.P. llledep Jnarnoctuyeckue padbotsl -8 kiacc 2016 M. [poda
14.A.E. Mapon, E.A. Mapon, C.B. ITo3oiickuit Coopauk Bonpocos u 3amau 2015 M. JIpoda

9 KJIACC

1. Pabouas nporpamma. ®uzuka. 7 — 9xmaccel: yueOHO-METOAMUECKOTO OCOOUs
/coct.TuxonoBaE.H. — 2-¢ uzn.,crepeorun. -M.: JIpoda,2013. — 398,(2)

2. [Tporpammbl ocHOBHOTO 00111eT0 00pa3oBanus. Pusuka. 7 — 9 kimaccel
(aBToper:A.B.Ileppimkun, H.B. ®unonosuu, E.M. ['yTHHK).

3. Pabouas nporpamma o ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUH C BHIOPAHHBIM YU€OHUKOM:

4. epeimkun A.B. ®usuka. 7 knace. Y4eOHUK U 0011e00pa30BaTeIbHBIX YIPEIKICHHH .
M.:Ipoda. 2011

5. Jlykammuk B.M. Coopuuk Borpocos u 3aga4 1o ¢pusuke. 7-9 ki. — M.: [Ipocsemnienue, 2010.
—192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSATEIILHBIE M KOHTPOJIbHBIE Pa0OTHI. —5-¢
n3nanue,- M.MJIEKCA, 2013.

7. Acraxosa T.B. ®usuka. 7 knacc. Jlaboparopusie paboTsl. KOHTpOIbHEIE 3ajaHHS. —
Caparos:Jluueii, 2014.

8. «KoHTpoapHO-I3MepuTenbHbie Matepuansl. Pusuka. 7 knacc/Coct. H.M. 3opun. — 2-¢
u3f.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yuebHo-merogunueckoe mocooue/ A.E. Mapon.- M.: [Ipoda,
2011.- 123c.:

KoHTposibHBIE U camMocTOATENbHBIE pa0OoTHI 10 du3nKe. 9 Kinacc: k yueOHuKy A.B.
[eprimkuna, E.M. I'ytHuk «®usuka 9 kinace» / O.W. I'pomuesa. — M.: M3garenseTBo
«Dxk3ameny, 2014.

Tectsl no ¢pusuke. 9 knacc: k yueOnuky A.B. Ilepsimikuna, E.M. I'ytHuk «Dusnka

9 xmaccey» / O.W. I'pomreBa. — M.: M3natenscTBO «OK3amen», 2010.

®usnka. 9 knacc. TemaTuueckue TecToBble 3aaHus Uit moaArotToBku kK ['MA. / aBT.- cocT.:
M.B. boiinenko, O.H. Mupomikuna. — Spocnasis: OO0 «Axkanemus pa3BuTus», 2014.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
7 KJIIACC

. bubnuoreka — Bcé mo npeamery «dPusukay. — Pexxum gocryna: http://www.proshkolu.ru
2. BuneoonsiTsl Ha ypokax. — Pesxxum nocryna: http://fizika-class.narod.ru

3. Eaunas kosieknus mudpoBbix 00pa3oBaTesibHbIX PeCcypcoB. — Pexxum moctyna:
http://school- collection.edu.ru

4. lnTepecHble MaTepralibl K ypokaMm (DU3UKH 110 TeMaM; TECThI [10 TeMaM; HarJIsHbIC
nocobus k ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. IludpoBeic 0Opa3oBarenbHbIe pecypehl. — PeskuMm mpoctyma: http://www.openclass.ru
6. DiekTpoHHbIC yueOHUKH 110 pu3uke. — Pexxum mocryma: http://www.fizika.ru

8 KJIIACC

1. bubnuoreka — Bcé mo npeamety «dusukay. — Pexxum nocryna: http://www.proshkolu.ru
2. BuzeoonsITsl Ha ypokax. — Pesxxum moctyna: http://fizika-class.narod.ru

3. Enunas kouteknus nudpoBBIX 00pa30BaTeIbHBIX PECYPCOB. — PesxkuMm focryma:
http://school- collection.edu.ru

4. IlnTepecHble MaTepHUaIIbl K YpOKaM (DU3UKH MO TEMaM; TECTHI 10 TeMaM; HarJIsIHbIC
nocobus K ypokam. — Pexxum moctyma: http://class-fizika.narod.ru

5. lludpossie oOpasoBarebHbIe pecypehl. — Pexum qoctyna: http://www.openclass.ru
6. DneKTpOHHBIE yueOHUKH 10 (usuke. — Pexxum moctyna: http://www.fizika.ru

9 KJIACC

1. BuneoornsiTel Ha ypokax. — Peskum gocryma: http:/fizika-class.narod.ru

2. Enunast koyutekius mudpoBeIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum moctyna:
http://school- collection.edu.ru

3. MHTepecHbie MaTepUalibl K ypoKaMm (DU3UKH 0 TeMaM; TECTHI [T0 TeMaM; HarJIsITHbIC
nocodus k ypokam. — Pesxxum nocryna: http://class-fizika.narod.ru

4. [Tudpossie obpazoBaTeabHbIe pecypcehl. — Pexxum qoctyma: http://www.openclass.ru
5. DnextpoHHbIe yueOHUKH N0 (usuke. — Pexxum nocrymna: http://www. fizika.ru
6.lucranironnas mkoia Ne368 http://moodle.dist-368.ru/ OtkpsiThiii kiace. CeTeBoe
obpazoBarensHOe coobmiecTro. http://www.openclass.ru/node/109715

7. Enunas koyuiekius nu@poBbIX 00pa3oBaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbIi LIEHTP HH(POPMALIMOHHO-00pa30BaTENIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

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

10. I'azeta «1 ceHts0ps» Marepuainsl no ¢usmke. http://archive.lseptember.ru/fiz

11. Auumanuu ¢pusngeckux oobektos. http://physics.nad.ru/

12. XKusas ¢pusmka: oOyqaronias nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/



