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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE IOJIOXKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOECHMsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpamMMmel, mpenctaBieHHblx B DPI'OC OO0, a Takke ¢ yd€ToMm
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENImMy TNpernojaBaHus y4eOHOTO
npeaMera «PU3ukay.
Conmepxanne  mporpaMMbl 1O (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHHUE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYarOIIMXCS W OPraHU3alui0 H3ydeHHs (U3UKKA Ha
JeATeNbHOCTHON OocHOBe. B mporpamme mo ¢u3uke yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanusanuu TpeboBannit DPI'OC OOO K ™IaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yidbTaTaM  OOydeHHus, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHMsl.
[IporpamMma no Qu3suke ycTaHaBIMBAaeT paclpeielieHne y4eOHOro maTepuana o rojaam
oOyuenus: (1o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIEI0BATEIbHOCTh H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJIepKaHUus M Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.
[Iporpamma no ¢usuke pa3paboTaHa C IENbI0 OKa3aHUSI METOJMYECKON OMOIIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl o y4eOHOMY MIPEIMETY.
®u3uKa SBISAETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MTOCKOJIbKY (PM3MYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBICHUN, M3y4aeMbIX XUMHUEH,
OunoJsioTHel, acTpoHOMHUEH U PU3NUECKOU reorpadueil, BHOCUT BKJIAaJl B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauboJiee sicHble o0Opa3lbl NMPUMEHEHHs HAaydHOTO MeToja
MO3HAHUS, TO €CTh CII0co0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUM O MUpeE.
OnnHa w3 TIaBHBIX 337a4 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAINOJaraeT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIIMMHI €CTECTBEHHO-HAyYHYI0 TPAMOTHOCTD:
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLIGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W HCIOJIb30BaTh Hay4yHbIE JOKa3aTelbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henn wm3yueHus (U3HKUA HAa yYpOBHE OCHOBHOTO OOIIET0 OOpa30BaHMs OIpPENEICHBI B
Konuenuun npenogaBanus yueOHoro npeaMera «dDusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBI,
yrBepxka€HHON pemenreM Koisernn MunncrepctBa npocsemenus Poccuiickoit ®enepaunn
(mpotoxon ot 3 nexabps 2019 r. Ne ITK-48H).
Hean usyyenus pusnku:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIEHUs OOyJaroIuxcs K HaydHOMY H3YYEHHIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHWH O HAyYHOM METOJe TMO3HaHUA © (PopMHpOBaHHE
HCCIIEA0BATENBCKOTO OTHOLIEHUS K OKPYKAIOIINM SIBIICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs OCHOB CTPOEHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;



e (opMupoBaHHE MPEACTABICHUNA O POJH (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymel npodeccnoHaIbHON
JeATEIbHOCTH, CBSI3aHHOM ¢ (PM3MKOH, MOATOTOBKA K JAaJbHEUIIEMY OOyYEHHUIO B 3TOM
HaIpaBJICHUU.

JlocTiokeHre STHX IeNiell mporpamMmbl 1Mo (pU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3zoBaHus 00eCIIeUNBACTCS PEIICHHEM CIICAYIOIINX 3aa4:

e npuoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,

TETUIOBBIX, DJIEKTPUICCKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;
e npuoOpeTeHHe YMEHHH ONUCHIBaTh W  OOBICHATH (PU3MUYECKHE SBICHUS C
WCTIOJIb30BAHNEM TIOTYUYCHHBIX 3HAHUM;
® OCBOGHHE METOJIOB PEUICHHS TMPOCTEHIINX pacu€THBIX 3a/7a4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOJIEJIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a71ay;
® Dpa3BUTHE YMEHUH HAONIOJATh NPUPOAHBIC SBJICHUS W  BBIOJHITH  OMBITHI,
nabopaTopHble pabOTHl M AKCIEPUMEHTAIBHBIE HCCICIOBAHUS C HCIOJIb30BaHUEM
W3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOCHHE MPHUEMOB paboThl ¢ WHbOpMaIuel (PU3NUECKOTo COAepKaHUs, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (GU3WKH, aHaIH3 H KPUTHYECKOE
OlleHHBaHME UH(OpPMaLINY;
® 3HAKOMCTBO cO cepamu MpoheCCHOHATHHON JACATEIHPHOCTH, CBA3aHHBIMU C (DU3UKOH,
Y COBPEMEHHBIMH TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3NUYECKOI HAYKH.
Ha usydenne ¢usuku (6a30BbI ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B
Heneno), B 9 kimacce — 102 gaca (3 gaca B Henemo)

[Ipenyaraemerit B mporpaMme 1o Gpu3uke nepedeHs J1a00paTOPHBIX pabOT M OMBITOB HOCHT
pEeKOMEHAATENbHBIA XapaKTep, YYUTENb JejaeT BbIOOp MpoBeneHus 1a00opaTopHBIX paboT u
OTIBITOB C YYETOM UHIUBUIYAIbHBIX 0COOEHHOCTEN 00yJaromMXcsl, CIICKa SKCIIEPUMEHTAIbHBIX
3aJlaHu, MpeiaraéMbIX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'0 AK3aMeHa Mo (pusmke.



COJEP)KAHUE OBYYEHUA

7 KJIACC

Paznes 1. @u3uka u e€ poJib B NO3HAHMHU OKPY:KAI01Iero Mupa.

®dusuka — Hayka o npupoje. SBnenHus npuponasl. OU3NUECKUE SBICHUSA: MEXAaHHUUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenMuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHoCTh M3MepeHNH. MexXayHapoaHas CUCTEMA €MHMULI.

Kak ¢usuka m apyrue ecreCTBEeHHbIE HAyKHd W3y4arOT MPHPOIY. EcTeCTBEHHO-HAYYHBIH
METO/i TMO3HAHUS: HAOIIOJEHHE, IIOCTAHOBKA HAydyHOTO BONPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpKE THUIOTe3, O0ObsicHEeHHe HalOmogaeMoro spieHus. OnucaHue
($u3NYeCKUX SBJICHUN C IOMOIIIbIO MOJIEIIEH.

Jemoncmpayuu.

1. Mexannueckue, TEMJIOBbIE, DJIEKTPUUECKNE, MAaTHUTHBIE, CBETOBbIE SIBJICHHUS.

2. O®uznyeckue NMpUOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHHH aHAJOTOBBIM H IH(PPOBHIM

prudopoM.

Jlabopamopnwie pabomel u onvimel.

Onpenenenre HeHb! JeNIEHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.

N3mepenue paccTossHUI.

N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.

Omnpenenenne pa3mMepoB MaJbIX TEI.

W3mepenne TteMmmeparypbl IpH IOMOLIM JKUAKOCTHOTO TEPMOMETpa M JaT4YHMKA
TEMIIEPATYPHI.

aorwpnE

6. IlpoBenenue wuccienoBaHUS MO MPOBEPKE TUIOTE3bI: AATBHOCTH IMOJIETA IIApUKA,
MYIEHHOTO TOPU30HTAIBHO, TEM OOJIbIle, YeM OOJIbIIIE BHICOTA MYCKa.

Pa3znen 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUH BelleCTBA.

CrpoeHue BeleCcTBA: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. ONbITHI, JI0Ka3bIBAIOIIUE
JMICKPETHOE CTPOCHUE BEUIECTBA.

JIBukenue yacTul] BemiecTBa. CBSI3b CKOPOCTH JBUKEHHS YaCTUI[ C TEMIEpPaTypOM.
BbpoynoBckoe naBwxkenue, nuddysus. BzauMonelicTBue dYacTull BeUIeCTBAa: MNPUTSHKEHHE U
OTTaJIKUBaHUE.

ArperatHble COCTOSIHMSI BEIECTBA: CTPOCHHE Ta30B, JKHAKOCTEH U  TBEPABIX
(kpucTamuinyeckux) Tena. B3auMocBs3b MexAy CBONMCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHBIX COCTOSHUI
BO/IBL

Hemoncmpayuu.

1. HaGmroneHnue 6pOyHOBCKOTO JBHKEHUSI.

2. Habmopenue nudpoysuu.

3. HalOnronenue siBIeHHM, OOBICHIIOMIMXCS MPUTSHKEHUEM HIIM OTTAIKMBAaHHEM YaCTHIL

BEIIECTBA.

Jlabopamopusvie pabomot u onvimol.

1. Ouenka quaMeTpa aToMa METOJIOM PSIJIOB (C MCIIONIb30BaHUEM (oTorpaduit).

2. OmbITHI 0 HAOIIOIEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.

3. OmbIThI 0 OOHAPYKEHUIO AEUCTBHSI CHIT MOJIEKYIISIPHOTO MPUTSKEHHUSL.

Paznea 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.



Mexannuyeckoe JIBUKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsis cKopoCTb [P HEPAaBHOMEPHOM JBUKEHUU. Pacy€r Iyt U BpeMEHU JBUKECHMUSL.

SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell KaKk MpPUYMHA W3MEHEHUSs
CKOPOCTH JBHXEHHUS Teld. Macca kak mepa uHepTHocTH Tena. IlnoTHocTh BemiecTBa. CBA3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cuna kak xapakTepucTuka B3aumojeiictBus Tten. Cwiia ymnpyroctu U 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JAWHAMOMETpA. SIBleHUE TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsimoil. PaBHozelcTBytomast cuil. Cuna TpeHus. TpeHHne CKOJIBKEHUS U TPEHUE MOKOSL.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

Habnroenne MexaHu4ecKoro IBUKEHHS Tela.
N3mepenune ckopocTH NPSMOJIUHENHHOTO JBUKEHHUS.
Habntonenue siBjaeHUs] HHEPIUH.
Habmtonenne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUH TEII.
CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TE.
CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.
Jlabopamopnwie pabomel u onvimel.
1. Ompenenenne CKOpPOCTH PAaBHOMEPHOTO MABM)KEHHS (IIapUKa B KHUJAKOCTH, MOJEIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).
2. OmpeneneHune cpemHEl CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa MO0 HAKIOHHOH
IIJIOCKOCTH.
3. OmnpezneneHue MIOTHOCTH TBEPIOTO TeNa.
4. OnbIThl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKEeHHs (IedopMarinu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.
5. OmnbIThl, JEMOHCTPHUPYIONINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT Beca Tesla U
XapakKTepa CONMPUKACAIOIINXCS IIOBEPXHOCTEM.

Pa3znen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUs AaBiieHus. JlapieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00béma, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIaAMHU, KUJIKOCTIMU
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u razamu. 3akoH [lackams. ITHeBMaTHueckue MamIMHBI. 3aBUCUMOCTH JIaBJICHUS YKHUJIKOCTH OT
rnyounsl.  ['mapocratmdeckuid  mapagokc. CooOmarommecs  cocynbl. [ 'mapaBiaudeckue
MEXaHH3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CylIECTBOBAHUS BO3AYIIHOU
o6oioukn 3emau. OnbiT Toppuyennu. M3mepenue aTtmochepHOro aaBlIeHHsA. 3aBUCHMOCTH
aTMoc(epHOrOo JaBJICHHUA OT BBICOTHI HaJd YypoBHeM Mops. [lpubGopbl mis u3MepeHUs
aTMOC(hepHOTO JIaBJICHHS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BeITankuBarorias (apxumeoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTD JAaBJICHUS I'a3a OT TEMIIEPATYpPHI.

[lepenaua naBneHus KUJIKOCTBIO U Ta30M.
Coobmaromumecs: Cocypl.

I'mppaBnuueckuit nmpecc.

[IposiBnenue aericTBUs aTMOC(EPHOTO TABICHHUSL.
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6. 3aBHCHMOCTb BBITAJIKMBAIOUICH CHIBI OT OO0BEMa MOTPYKEHHOW YacTH Tena |
IJIOTHOCTH XKUAKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOMN KUJIKOCTH.

8. VYcioBue miaBaHus TeN: IUIABAHWE WJIM TOTPYKEHHE Tell B 3aBHCUMOCTH OT
COOTHOIIEHUS TNIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopubvie pabomot u onvimel.

1. HccnemoBaHue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOW B KHUIKOCTh
YacTH TeJa.

2. OmpeneneHue BBITAIKABAIOIICH CHJIBI, JCHCTBYIOIICH HA TEJO, TMOTPYKEHHOE B
AKUJKOCTb.

3. TlpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIONICH CHIIBI, JIEHCTBYIONMIEH Ha TeElO B
XKUJKOCTH, OT MAcChl TeJa.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHIIbI, IEHCTBYIONIEH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJIa U OT INIOTHOCTH
AKUIKOCTH.

5. KoncrpyupoBanue apeoMerpa WIM KOHCTPYMPOBAaHHE JIOJKM U OIpeaeieHue eé
Irpy30I10AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.

Mexannyeckas pabota. MOIIHOCTb.

[IpocThie MexaHu3Mbl: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. [IpaBmiio paBHOBecus
priuara. [IpumeHeHue mpaBuia paBHOBECHS pblyara K OJOKy. «30JI0TO€ MPaBUIIO» MEXaHHUKH.
KIIJI mpocTeix Mmexanu3MoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas sHeprus. Kunetnueckas W noTeHUualbHass »Heprus. I[lpeBpamieHne
OJHOTO BHJa MEXAHMYECKOU SHEPTUM B APYTroil. 3aKOH COXPAHEHUS YHEPTUH B MEXaHUKE.

Hemoncmpayuu.

1. TIpumepbl NPOCTHIX MEXaHU3MOB.

Jlabopamopnwie padbomel u onvimel.

1. Ompenenenne pabOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHUH Teja II0

TOPU30HTAJIBHON TOBEPXHOCTH.

2. VccnenoBaHue yciaoOBHil paBHOBECHS pbluara.
N3amepenne KIIJl HakKIIOHHON IJIOCKOCTH.

4. W3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOU SHEPTUH.

w
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Pa3zpen 6. TensioBblie IBJICHUS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYIISIPHO--KUHETUYECKOI TEOpUH CTpOEeHUs BelecTBa. Macca
U pa3Mepbl aroMOB W MOJEKyld. OTbITb, MNOATBEPKIAIOIINE OCHOBHBIE IMOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHHU.

Monpenu TBEPAOTO, KHUAKOTO U ra3000pa3HOro COCTOSHUI BelecTBa. Kpucraminueckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH U TBEPABIX TN HA OCHOBE MOJOKEHUI
MOJIEKYJIAPHO--KUHETUUECKOW Teopun. (CmauMBaHWE M KanWUIIpHbIE sBIeHUs. TemioBoe
pacLIUPEHUE U CHKATHUE.



Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBM)KEHMSI YaCTHII.
Buyrpennsis sHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEM »SHEpruu: TeIvionepenada u
coBepiieHre paboTel. Bupl Teronepeaayn: TeIIONPOBOAHOCTD, KOHBEKIIHS, U3ITyUCHHE.

KomnuectBo TeruoTel. YaenpHas TEIUIOEMKOCTh BeIIeCTBA. TermmooOMeH U TEIioBOe
paBHOBecHE. YpaBHEHHUE TeIUIOBOro OanaHca. IlnaBneHue um oTBepleBaHME KPUCTALIIMYECKHX
BEILIECTB. YJelbHas TemioTa tuiaBieHus. [lapooOpasoBanue u koHjaeHcauus. Mcmapenue.
Kunenue. YnenbHas TtermioTa mnapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIEHHUS OT
aTMOC(EpPHOTO JTaBICHHUS.

Brnaxnocts Bo3ayxa.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[Ipunnunsr padotsl TeruoBbiXx aBurareneit KIIJ[ temmoBoro nBuratens. TeruioBble
JIBUTATEJIH U 3aIIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MPEBPAILEHUs] JHEPTUH B TEIUIOBBIX IIpoIEccax.

Jemoncmpayuu.

HaGnronenne 6poyHOBCKOTO JTBUKEHUS.

Ha6mronenue auddysun.

Habmtonenue siBjaeHU cMauyBaHUS M KaMWJUTSIPHBIX SIBJICHUM.

Habntoienue TemnoBoro paciupeHus Tei.

W3menenue naBieHus ra3za npyu U3MeHEHUU 00bEMa U HarpeBaHUU WIIN OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMepaTypsbl.

Buael Tenonepenayn.

OxnakJieHue Mpu COBEPLUICHUHN PaOOTHI.

N R~WDE

Harpesanue npu coBepiieHUN padOThl BHEUTHUMH CHUIIaAMH.
. CpaBHEHUE TEIUTIOEMKOCTEN PA3IMYHbBIX BEUIECTB.
. HaGmroneuue xumnenus.
. Habnionenue nocrosiHCTBa TEMIIEpaTyphl MPU TUIaBICHUU.

Tl
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13. Mozenu TEIUIOBBIX ABATaTEIEH.

Jlabopamopnwie pabomul u onvimel.

OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYIISIPHOTO TPUTSKEHHUS.

OnbITHI 0 BRIPAIIMBAHUIO KPUCTANIOB IIOBAPEHHOM COJIM WIIM caxapa.

OnpIThI 10 HAOIIOACHUIO TEIIJIOBOTO PACIIMPEHUSI Ta30B, KUAKOCTEH U TBEPBIX TEII.
Omnpenenenue JaBieHUs BO3/IyXa B OayUIOHE IINPUIIA.

OnbITHI, AEMOHCTPUPYIOUIUE 3aBUCHMOCTH JaBJICHHS BO3[yXa OT €ro o0béMa u
HarpeBaHUs WIH OXJIaKICHHUS.
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6. IIpoBepka runore3pl JIMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPHUUECKON TPyOKe OT TeMIIepaTypshl.

7. HabmopeHue n3MeHEHMsI BHYTPEHHEH SHEpPIUU Tela B pe3ynbTaTe TeIrlonepesadyd U
pabOoThI BHELIHUX CHUII.

8. MHccrnenoBanue siBiieHHs TEIUIOOOMEHA IPU CMEUIMBAHUU XOJIOJHOM U ropsiueit BOJbI.

9. OmpeneneHne KOJMYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOW MpH TEMIOOOMEHe ¢
HarpeTblM METaUINYECKUM LIWINHAPOM.

10. Onpenenenune yaeabHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nmpoiiecca UCapeHusl.

12. Onpenenenne OTHOCUTENBHON BIAXKHOCTH BO3/yXa.

13. Onpenenenne yaenbHON TEIIIOTHI IUIABJICHUS JIbJIA.

Paspes 7. duekTpryeckne ¥ MATHUTHBIE SIBJICHHUS.



Onexrpuszanus Ten. JlBa poja UIEKTpUYECKUX 3apsioB. BiaumopelcTBue 3apspKEHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTb CHIJIBI B3aUMOJCWUCTBUS 3apSKEHHBIX TEN OT BEJIUYUHBI
3apsJI0B U PACCTOSIHUSL MEXKIY TEIAMM).

Onexrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuueckoro nosst. IlpuHuun cynepno3nuuu
AIIEKTPUYECKUX IT0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3apsioB. DJIEMEHTapHbIM snekTpuueckuid 3apsa. CrpoeHue
atoma. [TpoBOAHMKM U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsja.

DOnexTpuuecKuil TOK. YCIOBHUS CYIIECTBOBAHUS JJIEKTPUYECKOro Toka. Mcrounuku
IIOCTOSIHHOTO TOKa. JIeWCTBUS AJIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEKTPUUYECKUHN TOK B )KUJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OJnexkTpuyeckoe HampspbkeHue. ComnpoTHBIIEHHE
MIPOBOJHUKA. YJIeIbHOE CONpPOTHBIEHUE BemlecTBa. 3akoH Oma Ui ydacTka LEMu.
[TocnenoBarenbHOE M NAPAIENBHOE COSAMHEHUE TIPOBOJHUKOB.

Pabota 1 MOILTHOCTD 3MIEKTpUYECKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
U IOTPEOUTENH IEKTPUUYECKOI 3Heprun B ObITy. KopoTkoe 3aMbIkaHUe.

[ToctostHHbie MarHuThl. B3auMoneicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJIe.
MaruauTHO€E ToJie 3eMJIM U €r0 3HaYeHue Uil KU3HU Ha 3emie. OnbeIT Dpcrena. MarauTHoe noJie
AIEKTPUYECKOTO TOKa. [[puMeHeHune 3JIeKTpOMarHuTOB B TEXHHUKE. [[eiCTBMEe MarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTpPOJBUTATelb IMOCTOSHHOrO TokKa. Mcmonb3oBaHue
AIIEKTPO/IBUraTeNIel B TEXHUYECKUX YCTPOICTBAX M Ha TPAHCIIOPTE.

Onbrtel @apaned. SIBneHuwe  snexkTpoMarHWuTHOM  uwHAYyKUWH. IlpaBuno  Jlenna.
OnekrporeHeparop. CrocoObl TOJyYEHHs] DIICKTPUUECKOW SHEPruu. ODJEKTPOCTAHIIMU Ha
BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DIeKTpu3aius Tell.
JIBa posia ANEeKTPUYECKUX 3apsii0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.
DNeKTpocTaTUYEeCKask HHIYKLUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUI 3JIEKTPUYECKOTO TOJIS.
HcToyHuky NOCTOSTHHOTO TOKA.
JlericTBUA SIIEKTPUYECKOTO TOKA.
. DIIEKTPUUYECKHUI TOK B KUIAKOCTH.
. ['a30BbIi1 pa3psi.
. U3mepenue cuiibl TOKa aMIEpMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHUs BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoielicTBre MOCTOSTHHBIX MarHUTOB.
. MozienrpoBaHue HEBO3MOXKHOCTHU Pa3/I€ICHMS MIOJIFOCOB MATrHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHO€ 1noJie TOKa. DJEeKTPOMarHur.
. JleficTBH€ MarHUTHOTO TOJI Ha MPOBOJAHUK C TOKOM.
. DIIEKTPOABUTATENTH TOCTOSIHHOTO TOKA.
. UccnepoBanue siBIeHUS 3J€KTPOMArHUTHOM UHIYKIIUH.

CoNoO~LdDE
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23.
24,
25.

Onsitel Dapanes.
3aBHCHUMOCTH HaIlpaBJICHUA UHAYKIIMOHHOTO TOKa OT yCJIOBI/Iﬁ €ro BOBHUKHOBCHU.
OneKkTporeHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopusie padomot u onvimel.

1. OmnbITH IO HAOTIOICHHUIO MEKTPU3AIMH TEJ MHAYKIIHEH U IIPH COMPUKOCHOBEHHH.

2. UccrnenoBanue NeiCTBHS AIIEKTPUYECKOTO OISl HA TIPOBOJHUKH U JAUAIICKTPHUKH.

3. CoOopxka u mpoBepKa padOThI ITEKTPUUECKON TN TOCTOSHHOTO TOKA.

4. V3mepeHHe U peryJiupoBaHUE CUJIBI TOKA.

5. U3mepenue u peryanpoBaHHUe HAPSIKCHHUS.

6. HccrenoBanue 3aBUCHMOCTH CHIIBI TOKA, MAYILIETO Y€Pe3 PE3UCTOP, OT COMPOTHBIICHHS
pe3ucTopa M HANPSKEHUS Ha PE3UCTOPE.

7. OmneITBI, JAEMOHCTPHUPYIOIIME 3aBUCHUMOCTh  DJIEKTPUYECKOTO  COMPOTHBIICHUS
MPOBOJIHUKA OT €T0 JUTMHBI, IIONIA ! MIOTIEPEYHOTO CEUCHUS U MaTepHaa.

8. IlpoBepka mpaBWiia CIIOKEHHsSI HANpPSHKCHUH TpPU TIOCIEIOBATEIBHOM COCIUHEHUU
JIBYX PE3UCTOPOB.

9. TIpoBepka mpaBuiia sl CUJIBI TOKA MPH MapaUIETFHOM COSTUHEHUN PE3UCTOPOB.

10. Onpenenenne pabOTHI AIEKTPHUYECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOopP.

11. Omnpenenenrie MOIIHOCTH JEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. UccnemoBanne 3aBHCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIAMIIOYKY, OT HaIpsHKCHHUS
Ha HEW.

13. Onpenenenne KI1J] HarpeBares.

14. UccnenoBanue MarHUTHOTO B3aMMOJICHCTBHS MOCTOSTHHBIX MAarHUTOB.

15. 3yyeHne MarHMTHOTO TMOJsSl TOCTOSIHHBIX MAarHUTOB MpPH HX OOBEAMHEHUU U
pa3aesieHun.

16. UccnenoBanue neiCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aUMOIEUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKAa M HAIlPAaBJICHUS TOKA B KaTYIIIKE.

18. N3ydeHnue neiicTBUSL MAarHUTHOTO IOJISI HA IPOBOJIHUK C TOKOM.

19. KoncrpynpoBanue u u3ydeHue padoThl 3J€KTPOABUTaTENs.

20. Usmepenne KII] amekTpoaBuraTeIbHOM YCTAHOBKH.

21. OnbITEl MO HUCCIENOBAHUIO SIBJICHHUS AJIEKTPOMArHUTHONW WHAYKLUHHU: HMCCIEI0BAaHUE
W3MEHEHU 3HAYEHUS U HaIlPaBJICHUS WHIYKIIMOHHOTO TOKA.

9 KJIACC

Pazgen 8. Mexannueckue siBJICHHUA.

Mexanunueckoe apuxeHue. MarepuanbHasi Touka. Cuctema orcuéra. OTHOCHUTEIIBHOCTh
MEXaHMYECKOr0 JBWKEHHS. PaBHOMepHOE mpsMOJIMHENHHOE JABWXeHHe. HepaBHOMepHOE
npsMoJinHerHoe JBwkeHue. CpedHsis U MTHOBEHHAasi CKOPOCTh Teja MPU HEPaAaBHOMEPHOM
JIBUKCHHU.

Yckopenue. PaBHoyckopeHHOE TpsiMONTHHEHHOe ABmxkeHne. CBoOoaHoe nageHue. OmbIThI

T"amunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitnas u
YI10Bast CKOPOCTH. LIEeHTPOCTPEMUTENIBHOE YCKOPEHHUE.

IIepsbiit 3akoH Hprotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHnmn
CYNEPIIO3UIIMH CUJL.



Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUS CKOJILKEHMsS, CUjia TPEHHS
IIOKOS, IPYTU€ BUJIbI TPEHUSL.

Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTCHHS. YCKOpPEHHE CBOOOJHOTO IMaJCHUS.
IBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocte. HeBecoMocTs u
IIEpPErPy3KHU.

PaBHOBecue marepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Wmnynec Tena. M3menenue ummynabca. Mnynabc cuiibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanndeckass paboTa U MOIIHOCTh. PaboTa cwi TshkecTH, ympyroctw, TpeHusi. Cs3b
SHepruu U paboTel. [loTeHnuanbHas 3Heprus Tena, MOTHATOrO HaJ TMOBEPXHOCTHIO 3EMIIU.
[ToreHnmaneHas 3Heprus ckatod npyxuHsl. Knnetnueckas sHeprus. Teopema 0 KHHETHYECKOHN
SHEpPruu. 3aKOH COXPaHEHHS] MEXaHUYECKOW SHEPTHH.

Jemoncmpayuu.

1. HabmroneHue MeXaHU4ECKOTro JIBUKEHHS Tella OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHHE TyTeH W TPACKTOPHHA IBIKEHHUS OJHOTO M TOTO K€ Tela OTHOCHTEIHHO

PAa3HBIX TEN OTCUETA.
N3mepenune ckopocTr U yCKOPEHUS NPSIMOJIMHEWHOTO IBHKEHUS.

HaGnronenune nBukeHus Teaa Mo OKPY>KHOCTH.
HaGnronenne MexaHWYeCKUX SBJIICHHUM, MPOUCXOANINX B cUCTeMe OTCUETa « T enmexkar
pH €€ paBHOMEPHOM U YCKOPEHHOM JBM>KEHUU OTHOCUTENILHO KabuHeTa (PU3uKu.

7. 3aBUCHMOCTBH YCKOPEHHsI TeJIa OT MAcChl TeJla M ICHCTBYIONICH Ha HETO CHUIBI.

8. HaOmroneHune paBeHCTBA CUJI IPU B3aUMOJICHCTBUU TEI.

9. V3meHeHue Beca Tena MpU YCKOPEHHOM JIBUKEHUHU.

10. Tlepenavya ummyabca MpU B3aUMOJACHCTBUU TElL.

11. TIpeoOpa3oBaHus SHEPTUH MTPH B3aUMOJICHCTBUH TEll.

12. Coxpanenue UMIyibca MPU HEYPYTrOM B3aUMOJICHCTBUH.

13. Coxpanenue UMIyibca Mpu a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHneHnue MeXaHU4ECKOW SHEPTUU MpU CBOOOIHOM Ma/ICHUU.

16. CoxpaHneHnue MexaHU4ECKOW SHEPTUU MPU JABIKEHUH Tella MO/ IeHCTBUEM IPY>KUHBI.

Jlabopamopnuie pabomel u onvimel.

1. KoHcTpynpoBaHue TpakTa Ulsl pa3roHa U JAJIbHEWUIIEro PaBHOMEPHOTO JBMKCHHUS
IIapyKa UM TeTIEKKH.

3
4. WccnegoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHUS.
5
6

2. OmpeneneHue cpeJHEH CKOPOCTHU CKOJIBKEHHUs OpycKa WM JIBHXKCHUs IIapuKa IO
HAKJIOHHOMN IIOCKOCTH.

3. OmpeneneHue yCKOpPEHUs Tejda HPU PAaBHOYCKOPEHHOM [BM)KEHUHU I10 HAKJIOHHOMN
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCHMOCTH ITyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBUKEHUU 0e3
HayvaJlbHON CKOPOCTH.

5. IlpoBepka rumoTessl: €cCiM TpPU PABHOYCKOPEHHOM JIBUKEHMHM O€3 HadaabHON
CKOPOCTH ITyTM OTHOCSTCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME
MIPOMEXKYTKHA BPEMEHU OJIMHAKOBBI.

6. HccrnenoBanue 3aBHCHUMOCTH CHUJIBI TPEHHMS CKOJIBKEHHS OT CHJIBI HOPMAaJbHOTO
JIaBIICHHUSL.



©

10.

11.

Onpenenenne KodhUITUEHTA TPEHUS CKOJIBKCHHUSL.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenue pa®OTHl CWIIBI TPEHUS MPH PABHOMEPHOM [BIDKEHHHM Tela IO
TOPU30HTAJIBHON IIOBEPXHOCTH.

Omnpenenenue pabOTHI CHIIBI YIPYrOCTH NHpPU TOABEME Tpy3a C HCIIOJIB30BAaHHUEM
HETIOIBM>KHOTO U TIOJIBIYKHOTO OJIOKOB.

N3ydeHune 3aKk0Ha COXpAHEHUS SHEPTHUH.

Paznen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.
Konebarenpaoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHWIA: MEPUOJI, 4acToTa,
amMIMTyna. MareMatud4ecKuil M NpPY)KMHHBIM MasTHUKM. lIpeBpamienne »sHeprum Ipu

KoJe0aTeIbHOM JBU)KEHUU.

3aryxatomue kojebanus. BeiHyxaeHHbIe KoneOanus. Pesonanc. Mexanudyeckue BOJIHBIL
CBoiicTBa MexaHW4YeCKHX BOJH. [Ipo/onbHBIE U MONIepevHbie BOJIHBI. [|JTMHA BOJIHBI B CKOPOCTh
e€ pacrpocTpaHeHHs. MexaHUYeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpakeHue 3Byka. IHQpa3ByKk U ynbTpa3ByK.

emoncmpayuu.

1. HaGmronenue kosieGaHUM TN MO ASUCTBHUEM CHJIBI TSHXKECTH W CHIIBI YIIPYTOCTH.

2. HabOmopnenue xosebaHuii rpy3a Ha HUTH U HA TIPY)KUHE.

3. HaOGnroneHne BEIHYXKICHHBIX KOJICOAHUI U pe30HaHca.

4. PacnpocTpaHeHue IpoA0JIbHBIX U MONEPEUYHBIX BOJIH (HA MOJIEINN).

5. HabGnroneHune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AxycTUYeckuil pe30HaHC.

Jlabopamopnuie pabomel u onvimel.

1. Ompenenenue 4acToThl U EpUOAA KOJEOAHUN MAaTEMATUYECKOTO MasiTHUKA.

2. OmpezneneHue 4acTOTHI U NEPHOa KOJIeOaHH M MPYKUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCMMOCTH TEpHOJia KOJEOAHUM IMOABEIIEHHOTO K HHUTU Ipy3a OT
JUIMHBI HUTH.

4. WccnegoBaHue 3aBUCHUMOCTH IepHoJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.

5. IlpoBepka HE3aBUCHMMOCTU MEpHOJa KOJeOaHUW Tpy3a, MOJBEHIEHHOTO K HUTH, OT
Macchl rpysa.

6. OmnbITel, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTb T€pUOJa KOJIeOaHWM MNPYKMHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.

7. VI3mepeHue ycKopeHUs: CBOOOIHOTO Ma/ICHUS.

Pa3nen 10. DnekTpoMarHuTHOE 1M0J1e ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DIEKTPOMarHUTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJHBI. (CBOICTBA 3JEKTPOMArHUTHBIX
BoJH. [IIkana snekTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 3eKTPOMAarHUTHBIX BOJIH Ul COTOBOM

CBA3U.

DnekTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoiiCTBa BJIEKTPOMArHUTHBIX BOJIH.
BoiHoBEIE cBoMicTBa CBeTa.

Jlabopamopusie padomot u onvimel.

1.

I/I3yquI/Ie CBOMCTB SJICKTPOMArHUTHBIX BOJIH C IOMOIIBIO MOOHUJILHOTO Teﬂe(bOHa.

Pa3znen 11. CBeToBLIE AIBJICHNUS.



JlyueBas mozenb cBera. VMcrounuku cera. lIpsMosMHEHOE pacnpOCTpaHEHUE CBETA.
3armenust Connua u Jlynel. Otpakenue ceta. [1nockoe 3epkano. 3akoH OTpakKeHHs CBETA.
[Ipenomnenue cBeta. 3akoH IpenomiieHus cBeTa. IlojIHOe BHyTpeHHEE OTpaKEHUE CBETA.
Hcnosib30BaHNE NOJHOTO BHYTPEHHEIO OTPAaYKEHUsI B ONTUYECKUX CBETOBOAX.
JIunza. Xox nyueit B nmuze. Omnrtmdeckas cucrema (oToammapara, MHUKpPOCKONA U
Teneckomna. ['a3 kak ontudeckas cucreMa. baM3opykocTs U 1adbHO30PKOCTb.
Paznoxenne 6enoro cBera B ciekTp. Onbitel Hetorona. CiioskeHUE CrIeKTPaIbHBIX IIBETOB.
Jucnepcus cera.
Jemoncmpayuu.
[IpssmonurHeNHOE pacpoOCTPaHEHHUE CBETA.
OtpaxxeHue cBeTa.
[Tonyyenue n300pakeHU B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.
OnTHyeckuii CBETOBO/I.
Xox mydeil B coOuparolieil JuH3e.
XoJ myder B pacCEUBAIOIIEH JIMH3E.
[Tony4yenue n300pakeHUI C TOMOIIIBIO JTHH3.
. Ilpunnun aefictBus oToarnmapara, MUKPOCKOIIa U TE€JIECKOTA.
10. Mogens riaza.
11. PaznoxxeHue 6em0ro cBETa B CIIEKT.
12. Tlonydenue GeIOTO CBETA TPH CIIOKESHUH CBETA Pa3HBIX I[BETOB.

CoNaORrLNE

Jlabopamopnuie pabomel u onvimel.
1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPa)KEHUSI CBETOBOTO JIyya OT yrja MaJieHusl.
2. VI3yueHue XapakTepUCTUK M300pa)KEeHUs MPeMETa B IIIOCKOM 3epKaje.
3. HccnenoBaHue 3aBUCMMOCTH yIila MPEIOMIICHUS CBETOBOTO Jiyda OT yIJla MaJeHus Ha
IPaHULIE «BO3TyX—CTEKIION.
[Tony4yeHue n300paKeHHI ¢ IOMOIIBIO COOMPAIOIICH JTNH3HI.
Omnpenenenre GOKYCHOTO PacCTOSIHUS M ONTUYECKON CHIIbI COOUPAIOIIEH TUH3BI.
OnbITHI MO Pa3IoKeHUIO 0EI0ro CBETa B CHEKTP.
OnpITHl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJECHUM 4Yepe3 IBETOBBIC
(UITBTPBI.

Pa3nen 12. KBaHTOBLIC SIBJICHHUS.

OmnsiTel Pesepdopaa u manerapnas monens aroma. Monens aroma bopa. Ucnyckanue u
norjolueHne ceera aromoM. KBanTsl. JInHelWyaTbie CIEKTPHI.

No gk

PaguoaktuBHOCTh. Anbda-, Oera- u ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyknonnas wmopnens aromHoro szapa. M3zotomsl. PaguoaktuBHble mpeBpaiuenus. Ilepuon
M0JTypacmaia aTOMHBIX sLJIep.

SnepHble peakuu. 3aKOHbBI COXpaHEHUs 3apsA0BOI0 U MAaCCOBOTO YMCEN. DHEPrusl CBSA3U
aToOMHBIX szaep. CBsa3p Maccel M dHepruu. Peakumm cuHTre3a u geneHus suep. Mcrounukum
sHepruu CoJiHIA U 3BE3NL.

SAnepnas sHepretuka. JlelicTBYS paAMOaKTUBHBIX U3JIyYEHUI Ha KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

1. CnexTpsl U3ITydeHHUs U MOTJIOLICHHUS.

2. CrekTpbl pa3IUYHbIX Ta30B.

3. Crnektp BoJIOpoJa.

4. Habmogenue TpekoB B kamepe Bunbcona.



5. Pabora cuérunka HOHU3UPYIOIIUX U3TYyICHUH.

6. Perucrpauus u3iaydeHus IPUPOJAHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopusie padomot u onvimel.

1. HaOmoneHue CIUTOMIHBIX M JMHEWYATBIX CIIEKTPOB U3ITyUCHHS.

2. HccrnenoBanme TPEKOB: M3MEPEHHE SHEPTHMHM YaCTHIBI 110 TOPMO3HOMY MyTH (110

dororpadusim).

3. H3mepenue paguoakTHBHOTO (OHA.

IHoBTOpHTEILHO-00001IAKOIIINI MOIYIb.

[loBTOpUTENbHO--0000IIAIOIMI  MOIY/Ib MpEJHA3HAYeH JUIsl CHUCTEMaTH3aluud U
00001IeH!sT TPEIMETHOTO COJICPIKAHUSI U OTIBITA JIEITETLHOCTH, PHOOPETEHHOTO NP U3YYCHUT
BCEro Kypca (pU3UKH, a TakkKe IS MOArOTOBKM K OCHOBHOMY TI'OCY/apCTBEHHOMY 3K3aMEHY IO
¢buzuke U1 00yJaromuxcs, BBIOpaBIIMX 3TOT YU€OHBIN MPEIMET.

[Ipy wW3ydYeHUM MJaHHOTO MOJXYJIS pPEATM3YIOTCS W CHCTEMATH3HPYIOTCS  BUBI
NEATeNbHOCTH, Ha OCHOBE KOTOPBHIX oOOecrmeunBaeTcs JOCTIKEHHE TPEAMETHBIX U
MeTanpeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs, (opMUpYeTCs eCTECTBEHHOHAaydHas
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIECIOBAHUS SIBICHHH TMPHPOIBI U TEXHUKH,
OBJIAZICHUE YMEHUSIMHU OOBSICHATh (HU3MUECKHE SIBICHHS, TPUMEHSS IOJydCHHbIC 3HaHUS,
pemaTh 3a/1a4d, B TOM YHCIIE KAUECTBEHHBIE U SKCIIEPUMEHTAITLHBIE.

[IpyHIHMNMAIBHO IEATEIBPHOCTHBIN XapaKTep AJAHHOTO pasjiena pealn3yercs 3a CYET TOro,
9TO 00y4JaronIrecs BBITIONHSIOT 3aaHUsI, B KOTOPBIX UM TIPEIaracTcs:

Ha OCHOBE TIOJTYYEHHBIX 3HAHUN PAacIiO3HABATh M HAYYHO OOBSICHITH (PU3MUECKUE SBICHUS
B OKPYXaIOIIel PUPOJE U TOBCETHEBHOM KU3HU;

UCIOJb30BaTh HAyYHbIE METOMAbI UCCIENOBaHMs (PU3MUECKUX SBJICHHUM, B TOM 4HCIIE IS
IIPOBEPKH MIIOTE3 U NOJIY4YEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayyHbIE OCHOBBI HamboJiee BAXKHBIX JIOCTUKEHMH COBPEMEHHBIX TEXHOJIOTH,
HamnpuMmep, MNPaKTHYECKOTO MCIOJIb30BAaHUS PA3IUYHBIX HMCTOYHMKOB AHEPIUM HA OCHOBE
3aKOHa MPEBPAICHUs U COXPAHEHHsI BCEX U3BECTHBIX BUJIOB SHEPIHH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne ¢u3ukun Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHWs HAmNpaBlIeHO Ha

JOCTH>KCHHE JINYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynpraTe wm3ydeHums (U3MKKA HA YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs Y
oOyuaronierocs OyayT cOpMHUPOBAHBI CICAYIONINE TNIYHOCTHBIC PE3YIbTATHl B YaCTH:

e 1) MaTpHOTHUYECKOT0 BOCIIUTAHUSA:

e [] mposiBJIICHHWE HHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUUCKOH (pr3mueckoit
HayKH;

e [] ICHHOCTHOE OTHOIIEHHUE K IOCTIKEHHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

e 2) rpa:kIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

e [] TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJICHUU OOIIECTBEHHO 3HAYMMBIX U 3THUECKHUX
po06JIeM, CBSI3aHHBIX C MTPAKTUUYECKUM MPUMEHEHUEM JIOCTHKEHUN (DU3UKH,

e [] 0CO3HAaHME BAXKHOCTH MOPAIbHO--3TUUECKUX MIPUHITUIIOB B JEATEIHLHOCTH YUEHOTO;

e 3)3CTeTHYecKOro BOCIIUTAHMS:

e [ BOCHPHUATHE ICTETUYECKUX KAYECTB (PU3MUECKON HAYKH: €€ TapMOHHUYHOTO TIOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

¢ 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

e [] oco3HaHHE IEHHOCTH (PU3NUYECKONW HAYKH KaK MOIIHOTO MHCTPYMEHTA TO3HAHUS MHUPA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BaXKHEUIIIEH COCTABISIONIEH KyIbTYpHI;

e [] pa3BuTHE Hay4yHOI1 JITOOO3HATENILHOCTH, HHTEPECa K UCCIIEIOBATENLCKOM 1eATEIbHOCTH;

e 5) popMupoBaHus KyJbTYPbI 310POBbS H SIMOIMOHAJIBLHOI0 0J1Ar0NOJy U

e [] oco3HaHME LIEHHOCTH 0e30macHOro o0pa3a *HU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, B@KHOCTH TMpaBWi O€30MacHOr0 IMOBEACHUS Ha TpaHCIOpTe, Ha JOpOrax, C
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B JIOMAIIHUX YCIOBUSIX;

e [] chopMUPOBAHHOCTH HaBbIKA peIieKCUU, TPU3HAHKE CBOETO IpaBa Ha OUIMOKY U TaKOTO
K€ IIpaBa y Jpyroro 4ejoBeKa;

e 6) TPYyA0BOIr0 BOCIIUTAHMS:

e [] aKTUBHOE y4yacTHe B PEIICHUU MPAaKTUUYECKUX 3a7ad (B paMKax ceMbH, 00pa3oBaTeNIbHOM
OpraHu3aliy, Tropoja, Kpas) TEXHOJOTHYECKOM U  COIMAIbHOM  HANpaBJIEHHOCTH,
TpeOyIOIMMX B TOM YHCIe U PU3NIECKUX 3HAHUM;

e [] uHTEepec K MPaKTHUECKOMY U3YYEHHUIO MPOoQeccHii, CBA3aHHBIX C (UBUKOM;

e 7) 3K0OJIOrMYeCKOro BOCTIMTAHUS:

e [] opueHTanMs Ha NpUMEHEHHE (PU3MYECKUX 3HAHUW s pElIeHUs 3agad B 00JacTu
OKpYXalolllel cpefibl, MIAHUPOBAHUS MOCTYIIKOB M OLICHKHA HUX BO3MOYKHBIX IOCIEACTBUMI
JUISL OKpYKaroLIel cpebl;

e [] oco3HaHue TI00ATBHOTO XapaKTepa SKOJIOTHUYECKUX MPOOTIeM U MyTei UX pelIeHHUs,

e §8) ajanTanyMu K N3MEHSIOIIUMCS YCJI0BUSIM COUMATbHOM M PUPOAHOM Cpeabl:

e [] moTpeOHOCTHP BO B3aUMOJCWUCTBUU TPU BBHIMOTHEHUHM WCCIEIOBAHUIA U TIPOEKTOB
(bu3nuecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

e [] MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO IESITEIbHOCTD;

e [] morpeObHOCTh B (JOPMHPOBAHUHM HOBBIX 3HAHHWI, B TOM uucie (GopMyIHpoBaTh HJIEH,
MOHATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;

e [] ocozHaHue ne(PUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEH B 00JIACTH (PU3UKU;



e [J myaHMpOBaHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUMH;

o []

CTPCMJICHHUC AHAJIM3UPOBATHL W BBIABJIIAATH B3aUMOCBA3U IIPUPOJEIL, O6IJ_ICCTBa u

O9KOHOMHMKH, B TOM YHUCJIC C UCIIOJTBb30BaAaHHCM (bHSI/II-IGCKI/IX 3HaHHﬁ;

e [] OLEHKAa CBOMX JEHUCTBUM C y4ETOM BIMSAHUSA HA OKPYXKAIOUIYI0 Cpely, BO3MOKHBIX
rJ100aTBHBIX TOCIIEICTBHN.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesympraTe oOcBOEHHs MporpamMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatomerocs OyayT CcGOpPMHpPOBaHBI MeTamnpeIMeTHble pe3yJbTaThl,
BKJIIOUAIOLIME TO3HABaTeNIbHbIE YHUBEPCAJbHbIE YueOHBbIE JIEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaJbHbIE yUeOHbIE NEUCTBUS, PETYISATUBHbIE YHUBEPCAIbHbIE YueOHbIE EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁHl)Ie JecTBUSA

Ba3oBble Jjornuyeckue aAeiicTBUA:

BBISIBIISITH M XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKU 0OBEKTOB (SBJICHMIA);
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIacCHU(PUKAIIMK, OCHOBAHUS 711 0000IEeHUS
Y CPaBHCHWS;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B pacCMaTpUBAeMbIX (hakTax, TaHHBIX U
HaOIOCHUSAX, OTHOCSAIITUXCS K (PU3UIECKUM SIBIICHUSIM;

BBISIBJIATh TIPUYNHHO--CIICJICTBEHHBIE CBS3M TPU HM3YYCHUHM (PU3HUYECKHUX SIBICHUH WU
MPOIIECCOB, JIENaTh BBIBOJBl C WCIOJIB30BAHUEM JICAYKTHBHBIX W WHIYKTUBHBIX
YMO3aKITIOYEeHUH, BBIJIBUTATh THITIOTE3bI O B3aUMOCBSI3IX (PH3UYECKUX BEITHUYMH;
CaMOCTOSITEIPHO BBIOMpaTh CHOCOO pemieHus Yy4eOHOW (u3MUecKoW 3amadu
(cpaBHEHHE HECKOJBKHX BApUAHTOB PEIICHUs, BbIOOpP Hambosiee MOAXOJSIIETO C
y4ETOM CaMOCTOSITEIILHO BBIICIICHHBIX KPUTCPHUEB).

Ba3oBble ucciienoBarebcKHe N1eiCTBUA

HCITIOJIb30BATh BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,

IpOBOAWUTE IIO0O CAMOCTOATCIBHO  COCTAaBJICHHOMY IIJIAaHY  OIIBIT, HECJIOKHBIN
(1)PI3H‘I€CKHﬁ OKCIICPUMCHT, HeOO0JIBIIIOE HCCICOOBAaHUEC (1)I/I3I/ILI€CKOFO SIBJICHUS,
OLOCHUBATH Ha HNPUMCHHUMOCTb MU JOCTOBCPHOCTDH I/IH(1)OpMaI_II/IIO, MOJIYYCHHYIO B XO/[I€
HUCCIICOOBAHHUA UJIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMy.]'II/IpOBaTB O606H.I€HI/I$I U BbBIBOJABI II0 PpeE3ylibTaTaM
HpOBeI[éHHOFO Ha6JHOI[CHI/I$I, OIIbITa, UCCJICAOBAHMA,

IIPOrHO3HUPOBATH BO3MOXKHOC z[anLHeﬁmee pa3BUTHUC (1)H3H‘{CCKI/IX mpouecCoB, a TaKXKC
BbIABUI'ATb IIPCAIIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Padora ¢ undpopmanueii:

MPUMEHATh PA3IMYHBbIE METOJbl, MHCTPYMEHTBl M 3alpochl MpH IMOHMCKe U OTOOpe
nHGOpMAIMY WK TaHHBIX C YIETOM IpeUI0KeHHON yueOHOM (hu3nyeckoi 3a1auu;
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETHUPOBATh MHPOPMALUIO PA3TUUYHBIX
BUJIOB U ()OPM IPEJCTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpMY MpeAcTaBlIeHUs HH(GOPMALMHU U
WUTIOCTPUPOBATh pelIaeMble 3a7ayll HECJIOXHBIMH CXE€MaMM, JAWarpaMMaMH, HWHON
rpaduKoil 1 UX KOMOMHAIUAMHU.



KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yJabTaToB JIadOpaTOpHBIX paboT U
MIPOEKTOB 3aJ[aBaTh BOIIPOCHI TI0 CYLIECTBY 0OCYKJa€MOM TEMBbl M BBICKA3bIBAaTh UJICH,
HAaIleJICHHBIE Ha PEIICHUE 3a/1a41 U MOJIepKaHue OJaroxeaaTeIbHOCTH OOIICHUS;
COTOCTABIATh CBOM CYXJACHHUS C CYXICHHUSAMHU JAPYIHX YYaCTHHKOB JIHAJIOTa,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINHN;

BBIpaKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MTUCHMEHHBIX TEKCTaX;

nyOJIMYHO  TPEIACTABISATh  PE3YJAbTAThl  BBIMOJHEHHOTO  (U3WYECKOTO  OIBITA
(9KcTIepuMeHTa, UCCIICAOBAHMS, TPOCKTA);

MOHMMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAWBUAYaJbHOW pabOTHI
MIpH pELIeHUH KOHKPETHON (pr3nuecKoil mpoOiemsl;

NPUHUMATh LEIH COBMECTHOW JIEATEIbHOCTH, OPraHWU30BBIBATH JEHCTBHS MO €€
JOCTIDKEHHUIO: PACIIPENIeNIATh POJIH, 00CYXKIaTh MPOLECCH U PE3YNIbTaThl COBMECTHOU
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH

BBITIOJTHATh CBOIO 4acTh Pa0OTHI, JOCTHTasi Ka4eCTBEHHOTO pe3yjbTaTa MO CBOEMY
HATPaBJICHUIO U KOOPIUHHUPYS CBOU ACUCTBUS C IPYTHMH WICHAMH KOMAHIBI;
OIICHUBATh KAUeCTBO CBOETO BKJIaJa B OOMUI TPOIYKT IO KPHUTEPHSM,
CaMOCTOSTENBHO C(HOPMYITHPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIe YHHBepPCaJbHbIe YUeOHbIE 1eliCTBHS

Camoopranuszanms:

BBISIBJISITH ITPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIUSIX, TPEOYIOIINX IS PEIICHUS
(bM3UYECKUX 3HAHUH;

OPUEHTUPOBATHCSI B PA3IMUYHBIX TMOAXOJAX MPHUHITHS pEIICHUH (MHIUBUAyaIbHOE,
MPUHSATUE PEIICHHSI B TPYIIIE, IPUHATHE PEIICHUH TPYIION);

CaMOCTOSITEIIEHO COCTAaBJIATh QITOPUTM peIleHus] (pU3MYeCKOW 3ajaydl WM ITUTaHa
WCCIICZIOBaHUSI C YYETOM HMCIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOJKHOCTEH,
apryMEHTHPOBATH TpeJIaracMble BApUAHThI PEIICHHIA;

JenaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

JlaBaTh aI€KBATHYIO OLICHKY CUTYalLlUH U MpeylaraTh IjaH e€ U3MEHEeHMS;

OOBSICHATh MNPUYUHBI JOCTHXKEHUS (HEJOCTHXKEHUS) pe3yJIbTaToOB JEsTElIbHOCTH,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEZIOBAaHUSI WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, HM3MEHHBIIMXCS
CUTYallUi, yCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSIM;

CTaBHUTh ce0s1 Ha MECTO JPYroro 4ejaoBeKa B XOJIE CHOpa WM JUCKYCCUM Ha HAyYHYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JOTHKY JIPYTroro;

NpU3HABaTh CBOE MPaBO Ha OMIMOKY MNpPU pEUIeHHH (QHU3UYECKUX 3ajady MU B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE 7K€ IIPaBO IPYroro.



HNPEIMETHBIE PE3YJIBTATbBI

K xonmy obyuenust B 7 KJjacce mpeJMETHBIE pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCS YMEHUN:

® UCMOJB30BATh TMOHATHS: (U3UYECKHE U XUMHUYECKUE SBJICHUS, HaOIIO/CHHE,
HKCIIEPUMEHT, MOJIeJb, TUTIOTE3a, CAMHHIBI (PM3MUECKUX BEJIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEPIOE, KHIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBIDKEHHE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  MPSMOJMHEHHOE),  TPaeKTOpHS,
paBHOJEHCTBYIOIAsE cwia, Aedopmarus (ympyras, IUIacTUYecKas), HEBECOMOCTD,
COOOIAFOIINECS COCY/IBI;

e paznmuuath sBieHUus (AuQdy3us, TEIIOBOE IBIKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEpPHOE IBI)KEHUE, WHEPIHs, B3aWMOJICHCTBHE TeJ, PaBHOBECHE
TBEPIBIX TEN C 3aKPEIUIEHHOW OChI0 BpaIIeHWs, Iepeaada aBICHUS TBEPIBIMU
TEeJIaMU, JKUAKOCTSIMH U Ta3aMH, aTMOC(HEpHOE JTaBIICHHE, IIJIaBaHUE TeJl, IPEBPAICHUS
MEXaHMYECKOW YHEPTHH) TI0 OMTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JIEMOHCTPHUPYIOIINX JTaHHOE (Pr3nYecKoe SBIICHUE,

® pacmo3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3MUYECKUX SBICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4YHclie (HU3MUYECKHE SBIICHHS B MPHPOJE: NMPHUMEPHl ABIKEHHS C Pa3TUYHBIMA
CKOPOCTSIMH B JKMBOM M HEXUBOU NPUPOJE, ACHCTBHE CWIBI TPEHHUS B IMPUPOJE U
TEXHUKE, BJIMSHUE aTMOC(EpPHOTO MaBIICHWsI Ha JKMBOW OpraHW3M, IJIaBaHHE DHIO,
pBIYarud B Telie YeJIOBEKa, NMPH 3TOM TEPEBOJIUTH MPAKTHYECKYIO 3a7ady B Y4eOHYIO,
BBIJICJISITH CYIIECTBEHHBIEC CBOMCTBA (MTPU3HAKH) (PM3UUECKHUX SIBIICHUA;

® OIUCHIBATh U3yYEHHBIE CBOMCTBA TEN U (HU3UUECKUE SIBICHUS, UCTIONb3Yys GU3NYECKUE
BENTMYMHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BpeMs, MyTb, CKOPOCTb, CpEIHSA
CKOPOCTb, CHJIa YIPYrOoCTH, cUJa TSDKECTH, BeC Tella, Cuja TpPEHUs, JaBlieHUE
(TBEpHOrO TENa, JKMAKOCTH, Ta3a), BHITAIKWBAIONIAS CHJIa, MEXaHUYecKas paborta,
MOIIIHOCTh, IUJICYO CHJIBL, MOMEHT CHJIBbI, KOI(PQHUIMEHT TMOJE3HOTo JIeHCTBUS
MEXaHHU3MOB, KUHETHYECKas U MOTEHIMAJIbHAs DHEPIusi), IpU ONMUCAHUH TMPABUIHHO
TPAKTOBATh (PU3NYECKHUII CMBICI HCIOIb3yEMbIX BETUYHH, UX 0003HAUCHUS U €TUHUILIbI
(bu3MyYeCKUX BEJIWYUH, HAXOAUTh (OPMYJbI, CBA3BIBAIOIINE MAaHHYI (PU3UUYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TpadUKHd H3YUYEHHBIX 3aBUCUMOCTEH
(bu3HYECKUX BEINYMH;

® XapaKTepU30BaTh CBOMCTBa Ted, (U3MYECKHE SBICHHUS U MPOLIECCHl, HCIOJIb3YS
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOW mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, MpaBUIO paBHOBECHS pblyara (0OJ0Ka), «30JI0TO€ MPABUIIO» MEXaHUKH,
3aKOH COXPAaHEHUS MEXaHWYECKOW »HHEpruu, MpH OSTOM JaBaTh CJIOBECHYIO
(hOopMyIHUPOBKY 3aKOHA U 3aMKCHIBATh €70 MaTEMaTHUYECKOE BBIPAKCHHE;

e OOBACHATH (U3NYECKUE SBJICHUS, MPOLECCHl M CBOMCTBA Tell, B TOM 4YHUCJIE U B
KOHTEKCTE CUTYaIlui MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUUHMHHO-
-CIIC/ICTBEHHBIE CBSI3U, CTPOUTh OOBsICHEHUE M3 1—2 JOTMYECKUX LIaroB ¢ OMOpPOH Ha
1-2 wu3ydeHHBIX CBOMCTBa (U3MUECKUX SBJICHHM, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

e pemarh pacy€THble 3a7aud B 1-2 JecTBUs, HCHONB3ys 3aKOHBI U (DOPMYIIBI,
CBs3BbIBalOIIME (PU3MYECKHE BEIWYMHBI: HAa OCHOBE aHalk3a YCIOBUSA 3aJayu
3aMMChIBaTh KPATKOE YCIOBHE, TMOJCTABIATH (DU3UUYECKUE BEIUYUHBI B (POPMYIBI U



MPOBOJIUTH PAcuéThl, HAXOAUTh CIPABOYHBIC JAaHHBIC, HEOOXOAWMBIEC ISl PELICHHUS
3aja4, OLEHUBATh PEATMCTUYHOCTD NOJTYYeHHON (PU3NUECKON BEINYHHBI,
pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO pEUIMTh TNPH MOMOIIU (prU3HUECKHX
METOJI0B, B OIHMCAHUM HCCJICNAOBAHMS BBIICIATH IPOBEPSIEMOE IIPEAIIOIIOKEHUE
(rumoTesy), pasnuyaTh W HHTEPIPETHUPOBATH IOJIyYEHHBIH pe3ylbTaT, HAXOIUTh
OIIMOKH B XO/I€ OTIBITA, IENaTh BBIBOBI 110 €TO PE3yJIbTaTaM;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tel:  (OPMYIIMPOBATH TPOBEPSIEMbIE MPEINOI0KEHUS, COOMpPaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aIUCHIBATH X0/ OTIBITa U (JOPMYITUPOBATH BHIBOJIBI,
BBIIIOJIHATH IPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHHU, MAcChl Teaa, 00bEMa, CUJIBI U
TEMIEPATYpPhbl C HCIOJIb30BAHUEM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aMHUCHIBATh
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (DU3UYECKOW BETUYHHBI OT APYrod C
HCII0JIb30BAHNEM TNPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUXKYIIETOCS
TeJaa OT BPEMEHU JBIKEHUS TEJa, CUIIBI TPEHUS CKOJIBXKEHUS OT Beca Tella, KaueCTBa
00pabOTKM TIOBEPXHOCTEH TeNl © HE3aBUCUMOCTH CHJIBI TPEHHsS OT IUIOIIAn
COIIPUKOCHOBEHUS TEJ, CUJIBI YIPYTOCTH OT YIJIWUHEHHUs INPYKWUHBI, BBITAJKUBAOIIEH
CiIbl OT OOBEMaA MOTrPYKEHHOM YacTM Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, Ha KOTOPYIO MOTrPYKEHO TeJo,
YCIIOBUM TJIaBaHUSl TeJ, YCIOBHM paBHOBecHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOTO HCCIeIOBaHus, COOMpaTh YCTAaHOBKY U  BBINOJHATH
U3MepeHus, cleAysl MPeUIoKEHHOMY IJIaHy, (PMKCUPOBATh PE3yJbTaThl MOITY4EHHOMN
3aBUCHUMOCTH (PU3UYECKUX BEJIMYMH B BUJAE MPEUIOKEHHBIX TaOMUI U TpaduKoB,
JIeNIaTh BBIBOJBI IO PE3YJIbTATAM HCCIIEIOBAHMS;

MIPOBOJUTh KOCBEHHBIE H3MEPEHUS (PU3NYECKUX BEIWYUH (TUIOTHOCTH BeIleCTBa
KUJOKOCTH W TBEPAOrOo TeNa, Cuila TPEHHsS CKOJIBKEHHUs, [JIaBJIEHME BO3/yXa,
BBITAJKUBAIOLIAsl CHJIa, JEWCTBYIOIIAasgs Ha MOTPYKEHHOE B IKUIKOCTh TEJIO,
KO3(h(UIIMEHT MO0JIE3HOTO JAEHUCTBUS MPOCTHIX MEXAaHU3MOB), CIEAysd IMPEAI0KEHHOM
WHCTPYKUMU: MIPU BBIMOJIHEHUHU U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIMYMHBI;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH Mpu paboTe ¢ 1abopaTopHBIM
000pyI0BaHHEM;

yKa3blBaTh MPHUHIMIBI JEHCTBUS TPUOOPOB U TEXHMUYECKUX YCTPOIMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIINECS COCYbl, OapOMETp, pblyar, MOJBUKHBIA U
HEMOABWKHBIN OJIOK, HAKJIOHHAs TNIOCKOCTH;

XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € OMOpPOM Ha WX OmMCaHWsA (B TOM YHWCIE: MOAUIMIHHUKH, YCTPOICTBO
BOJIOIIPOBOJA, TMAPABIUYECKUN IIPECC, MAHOMETP, BBICOTOMEDP, IMOPIIHEBOM HACOC,
apeoMeTp), MCIOJB3Ysl 3HaHUA O CBOMCTBaX (PU3MUECKUX SIBIECHUN U HEOOXOJUMBIE
¢u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTE TpUMEphl (HaXOAUTh HWHPOpPMAIMIO O TMpUMEpax) MPAKTHIECKOTO
WCIOJIb30BaHUs (DM3MUECKUX 3HAHWM B TOBCEAHEBHOW JKH3HH IJIs OOecreueHus
0€30MacHOCTH TpHU OOpalieHuH ¢ TpuOoOpaMU M TEXHUYECKHMMH YCTPOWCTBAMU,
COXpaHEHMs 3JIOpPOBbsI M COONIONICHHS HOPM HKOJOTHYECKOTO IOBEIEHHUS B
OKpYXKarollen cpene;



OCYIIECTBIISITh OTOOP HMCTOYHMKOB HH(popManuu B MHTepHETe B COOTBETCTBHH C
3a/IaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUW U ITyTEM CPaBHEHUS
Pa3IMYHBIX HCTOUYHUKOB BBIJIENATH HHPOPMALINIO, KOTOPAst SBJISIETCS MPOTHBOPEUYNBOM
WA MOXKET OBITh HEJJOCTOBEPHOM;

WCII0JIb30BATh MPYU BHINOJHEHUH Y4€OHBIX 3a/1aHUI HayYHO--TIOMYJISIPHYIO JIUTEPATypy
(U3NYIECKOTO COAEpIKaHUs, CIPABOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIQJIETh NPUEMAaMU KOHCIIEKTUPOBAHMUS TEKCTa, TpeoOpa3oBaHus HHGOpMAIMK U3
OJIHOM 3HAKOBOM CHCTEMBI B IPYI'yIO;

CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE NMHUCHhMEHHBIE M YCTHBIE COOOLICHHS HAa OCHOBE 2—3
MCTOYHUKOB MH(POPMAUHN (PU3HUECKOTO COJACPIKAHUS, B TOM YHCIIE MYOJIUYHO NIeNIaTh
KpaTKue COOOIIEHHs O pe3y/bTaTax MPOEKTOB WM Y4eOHBIX MCCIEI0BaHUMN, IPU ITOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHBbI TMOHATUHHBIM ammapar Kypca (QU3UKH,
COIIPOBOXKIATh BBICTYIUICHUE IIPE3CHTALIUEH;

IIPY BBIIIOJIHEHUH YYEOHBIX NMPOEKTOB M MCCIEAOBAHUN paclpeAesTh 00I3aHHOCTH B
IpyINIe B COOTBETCTBUM C MOCTABJICHHBIMU 3a/1a4aMU, CJIEAUTH 32 BBIIIOJHEHUEM IUIaHA
NeNCTBUM, aJeKBAaTHO OIEHUBATh COOCTBEHHBIH BKJIaA B JESITEIBbHOCTb T'PYIIIHI,
BBICTPauBATh KOMMYHHUKaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHNE OKPYXKAFOIIHX.

K koHiy oOyueHuss B 8 kJiacce mnpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

HCIIOJIB30BaTh IOHATHUA: MacCa W pa3MCpPbl MOJIEKYJI, TCIIJIOBOC ABHKCHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUIMUECKHEe W aMOop(HBIE Tena,
HACBILEHHBIA ¥ HEHACBILEHHBIN Map, BIAXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEPrus, TEIIOBOW JABUTATENb, AJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsl, dJIEKTPUUECKOE
1oJie, TMPOBOJHUKUA M AMSJIEKTPUKH, MOCTOSHHBIA SJIEKTPUUECKUA TOK, MarHUTHOE
ToJie;

pasznuyath SBJCHHS (TEIUIOBOE pACHIMPEHHE M CKaTue, TeIuvlonepenaya, TEIIOBOE
paBHOBECHE, CMayMBaHHWE, KamWwUIApHbIE SBJICHUS, UCHApeHUe, KOHJCHCAlUs,
IJIaBJICHUE, KpucTaym3anuss  (OTBEpJEBaHUE), KUIIEHUE, Teronepeaya
(TerIonpoBOIHOCTh, KOHBEKIUS, W3JIy4€HHUE), SJIEKTPU3alus Tell, B3auMOJICHCTBUE
3aps0B, JEUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MarHuToB, JEMCTBHE MAarHUTHOIO IOJISI HAa MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas
WHIYKIHA) 1O ONHMCAHHUIO HX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (U3NYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SBICHUI B OKPYXKAIOIIEM MUpE, B
TOM uucie (u3uveckue SBICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSIKEHHE U
KaWUISIpHbIE SIBJICHUS B TMPUPOJE, KPHUCTAUIBI B mpupojne, usnydenue CoiHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0O0pa3oBaHHE pOCHI, TyMaHa, HHEs, CHera,
JNIEKTpUYECKHE sBIEHUS B aTMocdepe, OIEKTPUYECTBO JKHUBBIX OPraHHU3MOB,
MarHuTHOE moJje 3emiH, Apeid MOI0COB, POJib MAarHUTHOTO TOJS JJS KU3HU Ha
3emIie, ONSPHOE CHUSIHHE, TPH ATOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICTISATH CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKH ) (PU3UUECKUX SBIICHHIA;

OTIMCHIBATh U3YYECHHBIE CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, UCTIONB3YS (PU3UYECKHE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJUYECTBO TEIUIOTHI, YAENbHAs
TEMJOEMKOCTh BEIIECTBA, YJEJIbHAas TEIUIOTa IUIABJIEHUS, YyJAeNbHas TeIioTa
napooOpazoBaHus, ylelbHas TEIUIOTAa CrOpaHHs TOIUIMBA, KOA(M(GUIIMEHT MOJIE3HOTO
JEHCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENIbHAS BIIAXKHOCTh BO3/yXa, JJEKTPUUYECKUU



3aps], CHJAa TOKA, DJJIEKTPUYECKOE HAINPSOKCHHUE, CONPOTHMBIIEHUE IIPOBOJHUKA,
yIEIbHOE COIPOTUBIIEHHE BELIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPHUECKOTO TOKA), IIPU
OMMCAaHUM TMPABUJIBHO TPAKTOBATh (DU3UUECKUN CMBICI HCIOIb3YyEeMBbIX BEIUYUH,
0003HaueHHS M eIUHUIbBI (PU3UUYECKUX BEIIMYHMH, HAXOIUTHh (OPMYIbI, CBA3BIBAIOIIHE
JaHHYIO (HU3MUYECKYI0O BEJIMYMHY C JPYTMMH BEJIWYHMHAMH, CTPOUTH TpaduKu
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOICTBA TeJ, (PU3MUECKUE SIBICHUS M IPOLECCHI, HCIHOJB3Ys
OCHOBHBIE€ IIOJIO)KEHHUS MOJIEKYJIIPHO--KMHETHYECKOW TEOpUM CTPOCHMS BEIECTBA,
NPUHIMI CYNEPHO3ULMU MO0Jed (Ha KAaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHS
3apsja, 3akoH Oma juis ydacTka nenu, 3akoH JDxoyns—JleHna, 3akoH coxpaHeHus
SHEpPruM, MpU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alMCHIBATh €ro
MAaTeMaTH4ECKOE BBIPAXKEHUE;

OOBACHATh (PU3MUECKHE TPOIECCHl W CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYyaLHI IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
MIPUYHMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTh OOBSICHEHHE M3 1—2 JIOTMYECKUX ILIAroB C
onopoit Ha 1—-2 M3ydyeHHBIX CBOMCTBA (PU3HUECKUX SBICHUHN, PU3NYECKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEN;

pemath pacy€THble 3aJauyd B 2-3 JEMCTBHS, HCHOJNb3ysd 3aKOHbI U (HOPMYIIBI,
CBs3bIBalOIIME (U3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaliM3a YCIOBUSA 33Ja4yu
3aIMCBIBAaTh KPaTKOE YCIIOBHE, BBIABIIATh HEJOCTATOK JIAHHBIX U PELICHUS 3aJayH,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOUMBIE ISl €€ pPEelIeHHs], TPOBOJUTh PACcU€Thl U
CpaBHUBATh MOJIy4EHHOE 3HaUeHHE (PU3NUECKOMN BETMUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpPOOJEMbI, KOTOPbIE MOKHO pPEUIMTh INPU MOMOIIM (PU3HUECKUX
METONOB,  MCHOJb3ysd  ONUCAHUE  MCCIEAOBAaHUA,  BBIACIATH  IIPOBEPSIEMOE
IIPEAIIONIOKECHHE, OLICHUBATh IPAaBUJIBHOCTh IOPSAKA INPOBEACHMS HCCIEAOBAHUSA,
JIeJIaTh BBIBOJIBI;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUYECKHX CBOWCTB
Tesl (KalWUISIPHBIE SBJICHHUS, 3aBUCHUMOCTb JaBJIEHUS BO3AyXa OT ero o0béMa,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCa OCTBIBAHMS M HArPEBAHMS IIPU U3JIyYEHUH OT LIBETA
U3Iyqaoume  (Imoriomaroniei) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIIEPATYPbl JKUAKOCTH W IUIOIAOU €€ IIOBEPXHOCTH, JJIEKTpU3alMs Tel U
B3aUMOJICICTBUE MIEKTPUYECKUX 3apsiOB, B3aUMOJEHCTBUE IIOCTOSHHBIX MAarHUTOB,
BHU3yaJI3al1sl MAarHUTHBIX MOJIEH NOCTOSTHHBIX MarHUTOB, JEUCTBHUS MarHUTHOTO MOJIS
Ha IPOBOJAHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA, CBOWCTBA 3JIEKTPOJBUTATENs
IIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpoBepseMble MPEIIOJ0KEeHUs, COOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOI'O  00OpYIOBaHMs, OINMCHIBATH XOJ OIbITa MU
(bopMynupoBaTh BBIBOABI;

BBINIOJIHATD MPSMBIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHON BIAXKHOCTH BO31yXa,
CHJIBI TOKa, HANpsDKEHUS C HCIOJIb30BAaHUEM aHaJIOTOBBIX MPHUOOPOB M JIATUYUKOB
¢u3nYecKux BEIMYUH, CPAaBHUBATh pE3ylbTaThl H3MEPEHUH C Y4ETOM 3aJaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

IIPOBOJIUTH HCCIIEOBAaHUE 3aBHUCUMOCTH OJHOM (PM3UUECKOI BEIMUYMHBI OT JPYrou c
UCIOJb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIEHHS MPOBOJHHUKA OT
€ro JUIMHBI, IUIOLIAJH IOIEPEYHOTO CEYEHUs U YIEIbHOIO COIPOTHUBIICHMS BEIECTBA
IIPOBOJIHMKA, CUJIBI TOKA, UAYILLETO Yepe3 MIPOBOJAHUK, OT HANPSIKEHUs HAa IIPOBOJHUKE,
UCCIIeZIOBaHUE TIOCIIEA0BATEIPHOIO W MapaJlIeIbHOTO COEIMHEHUH MPOBOJHHUKOB):



IUIAHUPOBAThH MCCIICIOBAHUE, COOUPATh YCTAHOBKY M BBHITIOJNHATH M3MEPEHUs, CIEHys
MPEI0KEHHOMY TUIaHy, (PUKCHPOBATH Pe3yNIbTaThl MOJYYSHHOW 3aBUCHMOCTH B BUJIC
TaOIUI] U TPaUKOB, JIEIATh BEIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHMS;

® [POBOJUTH KOCBCHHBIC M3MEpCHHs (PU3MUECKUX BENMUYUH (yHelIbHAs TEIJIOEMKOCTH
BEIIECTBA, COMPOTHBIICHUE MPOBOJIHUKA, pad0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUIAHUPOBATh M3MEPEHUs, COOHMpaTh OKCIECPUMEHTAIbHYIO YCTAHOBKY, CIEIys
MPEII0KEHHOM HHCTPYKITUH, ¥ BBIYHUCIISATh 3HAYCHUE BEITUIHHEI;

e coOmomaTh TMpaBWia TEXHUKH Oe30mMacHOCTH T1pu pabore ¢ J1abOpaTOpHBIM
o0opynoBaHuEM;

® XapaKTepU30BaTh MPHUHIMILI JCHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYCCKUX
YCTPOWCTB C OIMOPO Ha WX ONMUCAaHHA (B TOM YHCIE: CHCTEMa OTOIUICHHS JOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIIepMETp, BOJBTMETP, CUETUYMK IIIECKTPHUUCCKOMN
SHEPTUH, JJIEKTPOOCBETUTEIIBHBIE TPHOOPHI, HArpeBaTEIbHBIE AJICKTPOIPUOOPHI
(mpuMepsl), DIIEKTPUYECKHE TPEIOXPAHUTEIH, DJIECKTPOMATHUT, 3JIEKTPOJBUTATEIH
MMOCTOSIHHOTO TOKAa), HWCIIOJB3Ysl 3HAHUS O CBOWCTBAX (M3WYECKUX SIBICHHA U
HeoOxoIuMble (prU3NUecKre 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCThIC TEXHUYECKHE YCTPOWCTBA W HM3MEPHUTEIbHBIC TPHOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (GKUIKOCTHBIH TEPMOMETp, TEPMOC, TICHXPOMETD,
TUTPOMETp, JBUTATeNb BHYTPEHHET'O CTOpPAHMsI, JIEKTPOCKOI, PEOCTaTr), COCTaBIATH
CXEMBI DJIIEKTPUIECKUX IIETeH C TOCIeN0BATENbHBIM U MapauIeIbHBIM COCTMHEHUEM
AIIEMEHTOB, pa3inyas yCIOBHBIE 0003HAYECHUS SJIEMEHTOB JIEKTPHUECKUX IIeTIeH;

® T[PHUBOJUTH TNPUMEPHl (HAXOAWTh HHQPOPMAIMIO O TNPHUMEpPax) MPAKTHIECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKH3HH IS oOecreueHus
0€30MacHOCTH TPH OOpalleHnH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpAaHEHHUS 3J0pPOBbsi M COONIONEHUS HOPM SKOJOTHYECKOrO TIOBEJACHUS B
OKpY»Kalolllel cpene;

® OCYHIeCTBJIATh NOMUCK HH(popmanuu ¢usndyeckoro cojnepkanuss B MHTepHere, Ha
OCHOBE MMEIOIIUXCS 3HAHUW M MYTEM CpPaBHEHHS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIICNATE MH(MOPMAIMIO, KOTOpas SBJISETCS MNPOTHUBOPEUYMBONM MM MOXKET OBITh
HEJIOCTOBEPHOM;

® CIIOJIb30BATh IIPU BBHITOJHEHUU Y4EOHBIX 3aJjaHUi HAyYHO--TIOMYJISIPHYIO JTUTEpaTypy
(bu3nuecKoro cojliep)KaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIaJIeTh MPUEMAMHM KOHCIIEKTHPOBAHMS TEKCTa, NpeoOpazoBaHus WHGOpMaLUU U3
OJIHO 3HAKOBOM CHUCTEMBI B APYTYIO;

e co3laBaTh COOCTBEHHBbIE NHCHbMEHHBIE M KpaTKUE YCTHBIE COOOIIeHus, 0000Ias
MH(OPMALIUIO U3 HECKOJIBKHX HUCTOYHUKOB (DU3UYECKOTO COICpXaHHUSA, B TOM YHCIE
NyOMMYHO  MPEACTaBIATh  PE3yJabTaThl MPOEKTHOM  HWIIM  HMCCIEI0BATEIbCKOM
NEeSITeNbHOCTH, TMPU STOM TPAMOTHO UCTOJb30BaTh M3YYECHHBIN MOHATHIHBIN anmapar
Kypca (pU3MKH, COMTPOBOXKIATh BHICTYINICHUE TIPEe3CHTALINEH;

® T[pU BBIMOJHEHUU YYEOHBIX MPOEKTOB U UCCIEAOBAaHHA (PU3HUECKUX TMPOIECCOB
pacnpenensts o0s3aHHOCTH B TPYMIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/la4aMH,
CIeUTh 3a BBHIMOJHEHHEM IIJIaHa JEHCTBUH W KOPPEKTUPOBATH €ro, aJeKBaTHO
OIICHUBAaTh  COOCTBEHHBIM BKJIad B  JCITENBHOCTb  TPYMINbI, BBICTPAaUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBUE, MPOSIBIISAS TOTOBHOCTD pa3peniaTh KOH(IUKTHI.

K koHiy obyuenus B 9 kiiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI

oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUH:



HUCIIOJIB30BaTh IIOHATHUA: CHCTEMA OTCqéTa, MarcepuajibHasd TOYKa, TpPaCKTOpU:,
OTHOCHTEIIbHOCTh MEXaHMUYECKOTO IBMKEHUS, nedopmanus (yrmpyras, iacTuueckas),
TPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh M MEpPerpy3Ku, IEHTP
TSDKECTH, a0COJIOTHO TBEPAOE TENO, LEHTP THKECTH TBEPIOrO Tela, paBHOBECHUE,
MEXaHMYeCKue KoyieOaHWs ¥  BOJIHBL, 3BYK, HH(QPa3ByK ©  yJIbTPa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, HIKaJIAa 3JICKTPOMArHUTHBIX BOJIH, CBECT, 6JII/I30py1(OCTI) u
AaJIbHO30PKOCTb, CIHCKTPbl HUCIYCKAHWA U IOTJIOIICHUA, aJH)(ba-, Oera- M raMma-
HU3JTy4YCHUS, U30TOIIbI, AACPHAA SHCPIrCTUKA,

pasiindaTtb SABJICHUSA (paBHOMCpHOC U HCPAaBHOMCPHOC HpﬂMOJ’IHHGﬁHOG JBHXXCHUC,
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE IBIKCHNE, CBOOOIHOE NaICHNE TeJl, PABHOMEPHOE
JABUMXKCHUEC 110 OKPYXHOCTH, BSaHMOﬂeﬁCTBHe TECII, PCAKTUBHOC JABMKCHUC,
KoJiebaTebHOE JBIDKEHUE (3aTyXalollMe M BBIHYXKJCHHBIE KoJieOaHMs), PE30HAHC,
BOJIHOBOE [BIDKEHHE, OTPOKEHUE 3ByKa, MPSMOJMHEWHOE pacIpoCTpaHEHHE,
OTpaXXCHHE U MPEJIOMJICHUE CBETA, TIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, Pa3IOoKCHNE
0eroro cBera B CIHEKTP W CJIOXKEHHE CIIEKTPAJIbHBIX I[BETOB, HCIIEPCHS CBETa,
€CTCCTBCHHAA PaIMOAKTHUBHOCTb, BO3HUKHOBCHUEC JIMHEWYaTOTO CIICKTpa I/I3J'Iy‘—IeHI/I$I)
10 OINMMCAHUIO HUX XaPAKTCPHBIX CBOMICTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3MUECKUX SBJICHUHN B OKpYXKarolleM Mupe (B
TOM 4YHUCJIC CbI/I?,I/I‘—IeCKI/Ie SABJICHUA B NPUPOJAC: IMPUIKBBI U OTJIWBBI, ABHUXXCHUC IIJIAHET
CorHeyHoM CHUCTEMBbI, PCAKTUBHOC ABMXKCHHUEC KUBBIX OPraHM3MOB, BOCIIPUATUEC 3BYKOB
KMBOTHBIMH, 3E€MJICTPSICCHHE, CEHCMUYECKHE BOJHBI, I[yHaMH, 3XO, I[BETa TeIl,
ONTHYECKWE SBICHHWS B  IPHUPOAE, OHOJIOTHUECKOE  JEWCTBHE  BHIUMOTO,
yAbTPa(UOIETOBOrO W PEHTIEHOBCKOTO M3IyYEHHUH, €CTECTBEHHBIH paIrOaKTHBHBIN
(GOH, KOCMHYECKHE JIy4d, pAAMOAKTHBHOE M3IIyYCHHE NPUPOJHBIX MHHEPAJIOB,
JeHCTBHE PaJOaKTHBHBIX U3TYYCHUH HA OPraHU3M YeJIOBeKa), IPU 3TOM IMEPEBOAUTD
NPaKTHYECKYIO 337a4y B y4eOHYIO, BBIACIATH CYIIECTBCHHBIE CBOWCTBA (IIPU3HAKH)
(bU3MUECKUX SBIICHUN;

OTIMCHIBATh M3YYCHHBIE CBOMCTBA TeNl U (PU3UUECKHE SIBICHUS, UCTIONB3Ys (pruzndeckue
BEJIMYMHBI (CPEIHSAS M MTHOBEHHAsh CKOPOCTh Tella NPH HEPaBHOMEPHOM JABIKEHUH,
YCKOpEHHE, TepeMelleHne, MyTh, YIIoBas CKOPOCTb, CHJIA TPEHUs, CHIa YIPYroCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO IMajeHUs, BEC Tela, UMITYJIbC TEJd, UMITYJIbC
CHJIBI, MEXaHH4YecKasi paboTa U MOIIHOCTh, OTCHIMAIbHASL PHEPTHs Tela, NOJHATOrO
HaJl MOBEPXHOCTHIO 3€MJIH, MOTEHIIMAIBHAS YHEPTHS CKATOH MPYKUHBI, KHHETUYECKAs
SHEPrus, IOJHAs MEXaHWYeCKas OSHEprus, MEepuoJ M YacToTa KoJeOaHuH, THHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, ITOKA3aTeNb MPEIOMIICHHS
cpensl), TIpU ONMMCAHUM TPABHJIBHO TPAKTOBATh (DMU3UUECKHH CMBICI HCIOJIb3YEMbIX
BEJIMYUH, OOO3HAYEHMS M EIUWHUIBl (PU3MYECKHX BEJIUYMH, HaXOJUTh (HOpMyIbl,
CBSI3bIBAIOIME JAHHYIO (U3UYECKYIO BEIWYMHY C JPYrMMH BEJIMYMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITHYUH;

XapaKTepu30BaTh CBOICTBA Tell, (GU3MUECKUE SIBICHHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpAHEHMs SHEPrUH, 3aKOH BCEMUPHOTO TATOTEHMS, MPUHIMI CYNEPIO3UIUH CHJI,
MPUHLUI OTHOCUTENbHOCTH ["anmuites, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaKEHUS M TPEJIOMJICHUS CBeTa, 3aKOHBl COXPAHEHHUs 3apsi0BOIO U
MaccoBOTO YHCENl MpHU SJIEPHBIX peakUusX, MpU OSTOM JaBaTh CJIOBECHYIO
(OopMYITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHYECKOE BBIPAKEHUE;



OOBSICHATH (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHUCJIE€ MU B KOHTEKCTE
CUTyalluli  MPAaKTHUKO-OPHEHTUPOBAHHOTO  XapakTepa:  BBIABIATh  MPHUYUHHO--
CIICZICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIAr0B C OMOPOH Ha 2—
3 W3yuYeHHBIX CBOHCTBa (U3WYECKUX SBICHHWH, (U3UYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 33/1a4M (OMUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHHI ), UCIIOIb3Ys
3aKOHBI U (POPMYJBI, CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a
yCIOBHS 3a/layd 3alliChIBaTh KPATKOE YCIOBHE, BBIABIATH HEJOCTAIOMINE WIIH
M30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAMMBIC Ul PEUICHHUS,
MPOBOJUTH pAacy€Tbl W OIEHHWBATH PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
(hbU3UYECKON BETUYNHBI,

pacrio3HaBaTh MPOOJIEMBI, KOTOPhIE MOXXHO pEIINTh TPH TMOMOIIN (PU3HUECKUX
METOJIOB,  WCIIOJIb3YySl ~ ONHCAHWE  WCCIEIOBAaHUS,  BBLICIATH  IIPOBEpsSEMOe
MPEIOJI0KEeHNE, OIEHUBATh IPABMWIIBHOCTh TOPSIKAa TPOBEACHUS MCCIEIOBAHMUSA,
JIeTIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTAaThl HAOIIOCHUN U OIBITOB;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3HUYECKUX CBOWCTB
TelN (M3yd4eHue BTOPOTo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs DHEPTUH, 3aBHCUMOCTh
nepro/a KoJIeOaHui PyKMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMIUTUTYBI MaJIbIX KOJIeOaHWH, MPSMOJIHHEHHOE paclpoCTpaHeHHe
CBETa, pa3JIoKEHHE OeNoro CBeTa B CIEKTpP, M3yuyeHUE CBOMCTB H300pakeHHs B
IUIOCKOM 3€pKajie M CBOWCTB H300pa)ke€HHs MpeAMeTa B coOMparouieil JnH3e,
HaOMIOJIEHNE CIUIOMIHBIX W JIMHEWYaThIX CIIEKTPOB U3IYUYEHHs): CAMOCTOSATENBHO
coOMpaTh YCTAaHOBKY M3 U30BITOYHOTO HabOpa 000PyI0BaHHUS, ONTMCHIBATH XO/T OTIBITA U
€ro pe3ynbTaThbl, POPMYITHPOBATH BHIBO/IBI,

MPOBOJUTH MpPH HEOOXOJMMOCTH CEpPHUI0 MPSMBIX H3MEPEHM, OIpenessis cpeaHee
3HAYCHHE U3MepseMOl BelWYuHBI ((POKYCHOE pacCTOSIHUE COOMparomeld JUH3HI),
000CHOBBIBATH BBIOOP crioco0a n3MepeHust (M3MEPUTEITLHOTO TTPUO0pa);

MIPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (M3MUYECKUX BEIUYHMH C HCIOJb30BAaHUEM
NPSMBIX HM3MEPEHUH (3aBUCHUMOCTh IMYTH OT BpPEMEHU IPU PaBHOYCKOPEHHOM
NBUKEHUM 0e3 HayalbHOW CKOpPOCTH, INiepuojaa KojeOaHUH MaTeMaTU4ecKoro
MasTHUKA OT JJMHBI HUTH, 3aBUCUMOCTHU yIjla OTPa)XCHHsS CBETa OT yrja MaJeHUs U
yria mpeloMJIeHUs OT yIJia MaJieHus1): IJIaHUPOBAaTh UCCIIEOBAHHUE, CAMOCTOATEIHHO
coOuparh yCTaHOBKY, (UKCHPOBATh pPE3YyIbTaThl IOJYYEHHON 3aBHCHMOCTHU
(u3MYeCKUX BETUYMH B BUJE TaOnUIl ¥ rpaduKoB, AeNaTh BBIBOJBI M0 pe3ylbTaTaM
WCCIIEeIOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BENMYUH (CpemHsisi CKOpPOCTh U
YCKOpEHHUE Tefa MPU PaBHOYCKOPEHHOM JBI)KEHUHU, YCKOPEHHUE CBOOOIHOTO Ma/JeHUs,
KECTKOCTh TPYKUHBI, KOXPPHUIIMEHT TPEHHUs CKOJBKEHHS, MEXaHW4yeckas pabora u
MOIIIHOCTh, YacTOTa W Tepuoja KoleOaHWH MaTeMaTHUYeCKOrOo U MPYKMHHOTO
MasTHUKOB, OINTHYECKass CWJIa coOUparomiel JUH3bI, paJAMOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIMIOJHSATH
M3MepeHusl, CIeAys MPEeNIOKEHHOW WHCTPYKIMH, BBIYUCIATH 3HAYCHHE BETUYHHBI U
aHAIM3UPOBATh TONYyYEHHBbIE pe3ydbTaThl C Y4E€TOM 3a/laHHOM TMOTPEUTHOCTH
U3MEPEHUN;

coOmoaTh TMpaBWJia TEXHUKH Oe30MacHOCTH T1pu paboTe ¢ J1abOpaTOpHBIM
obopynoBaHueM;



pa3nuyaTth OCHOBHBIE NPU3HAKM HM3YYEHHBIX (U3WYECKUX MOJEJeH: MaTrephaabHas
TOUYKa, a0CONIOTHO TBEPIOE TENO, TOUYCYHBI WMCTOYHUK CBETAa, JIyd, TOHKas JIMH3a,
IJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIENIb @aTOMHOT'O S/Ipa;

XapaKTepU30BaTh MPHHLIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB W TEXHHMYECKHX
YCTPOMCTB C OMOPOH HA UX ONUCAHUS (B TOM UHUCIIE: CIIUIOMETP, JATUYUKHU [1OJIOKEHMUS,
paccTOsIHUS U YCKOPEHHSI, PaKeTa, 3X0JI0T, OUKH, TIEPUCKOTI, (POTOAIapaT, ONTHYECKHE
CBETOBO/JIbl, CIEKTPOCKOIN, J03UMETp, KaMepa BuiabCOHa), HCIOJB3Ysl 3HAHUS O
CBOMCTBaX (PM3NYECKUX SABJICHUIA U HEOOXOJMMbIE (PU3HUECKIE 3aKOHOM EPHOCTH;
WCIIOJIb30BATh CXEMBI M CXEMAaTHYHBIC PUCYHKH H3yYEHHBIX TEXHHUYECKUX YCTPOWCTB,
M3MEPUTENbHBIX MPUOOPOB U TEXHOJIOTMUYECKUX MPOLECCOB NPHU pPELIEHUH Y4eOHO--
MPaKTUYECKUX 3a/lay, ONTHUYECKUE CXEMbI JJIsl MOCTPOCHMS] M300paKeHUH B IMJIOCKOM
3epKajie ¥ coOuparouieil JIMH3e;

MPUBOJUTh TpUMEpbl (HAXOAUTh HMHPOPMAIMI0 O MpHUMEpax) MPAKTHYECKOTO
HCIOJIb30BaHUs (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM >KU3HH sl oOecreyeHus
0e30MacHOCTH TpHU OOpalieHuH ¢ NOpuOopaMH M TEXHUYECKHMMM YCTPOHCTBaMU,
COXPAaHEHHUS 3J0pPOBbsi M COOJIIOIEHUS HOPM OSKOJOTMYECKOrO IIOBEJIEHUS B
OKpY»Karollen cpene;

OCYILIECTBIIAITh TMOUCK HHpopManuu @usndeckoro coaepxkanuss B HMHrepHere,
CaMOCTOSITENIBHO (POPMYNIMPYsS. TOMCKOBBIA 3ampoC, HAXOJUTh IYTH OIpeaAeTIeHHs
JIOCTOBEPHOCTH TIOJNydeHHOW WH(GOPMAIlMd HAa OCHOBE WMCIONIMXCA 3HAHUN W
JOTIOJTHUTEIHHBIX UCTOYHUKOB;

WCIO0JIb30BATh MPU BHINOJHEHUH Y4eOHBIX 3aIaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATypy
(u3nuecKoro cojiep)kaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIZIETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, IpeoOpazoBaHusi WHGOpMaLUU U3
OJIHOM 3HAKOBOM CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIC MMMCHMEHHBIC W YCTHBIC COOOIEHUS Ha OCHOBE MH(OpMaIIu
U3 HECKOJBKMX HCTOYHUKOB (PU3MUECKOro COAEp)KaHUS, IyOJUYHO IPEACTaBIATh
pe3yNbTaThl MPOEKTHOM WIIM MCCIIEI0BATEIbCKOM NIEATEIBHOCTH, IPU 3TOM I'PAMOTHO
HCIOJIb30BAaTh W3YYEHHBIN NOHATUHHBIA ammapar Hu3ydaemMoro pasjaena (GU3UKH U
COMPOBOXKJATh BBICTYIUIEHHWE TMpEe3eHTaluell ¢ Y4€TOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Koan4yecTBo 4acoB DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM
KonTposbnbie | JlaGopaTopHbie (un¢posbie)
n/n NMPorpamMmbl Bcero
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIEro MHUpa
bubmmoreka [{OK
1.1 Pusnia - HayKa 0 npupoze 2 https://m.eds00.ru/7f416194
bu6moreka [IOK
1.2 dusnyeckie BEININHEI 2 1 https://m. edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAy4YHBINH METO/1 MO3HAHUS 2 bubmrorexa [JOK
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [IOK
2.1 Crpoenue semectsa 1 https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHII 5 1 bubnuoreka [JOK
' BeIllECTBA https://m.eds00.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 https://m.eds0o.ru/7f416194
Wtoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bubnuoreka [JOK
3.1 Mexanuteckoe npikeHne 3 1 1 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
3.2 HMuepuus, macea, mI0THOCTS 4 2 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
3.3 Cra. Bt cnn 14 1 2 https://m.eds00.ru/7f416194
Hroro no paszneny 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. JlaBjieHue TBEPABIX TeJl, }KMIKOCTEH 1 ra3oB

41 Hasnenue. [lepenaua qaBiaeHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeJIaMH, KUJIKOCTSIMH U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2 Jlapiierme xuKocTH > . https://m.eds00.ru/7f416194
bu6mmoreka [{OK
4.3 Amocheproe nasienne 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTHU M Ta3a HAa MOTPYKEHHOE v 1 1 bubnuoreka [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora u MomiHOCTb. JHeprus
bu6moreka [IOK
5.1 PaGora 1 MoIEOCTS 3 https://m.edsoo.ru/7f416194
bu6moreka [IOK
5.2 HpocThie mexanusMEL 5 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.3 MexaHudeckas SHEPTHsI 4 1 1 https://m. edsoo.ru/7f416194
Hroro mo pazgeny 12
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 4 11



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

8 KVIACC

KosauuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ NPOrpaMMEI Beero KOHTpﬁOJIbHBIe JIaﬁopgTopHLIe oBpazoBaTeIbHbIE
padoThI padoThI pecypei
Pasnen 1. TensoBble siBJeHUs
. bubmmoreka [{OK
11 CrpoeHue u CBOWCTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
12 TeruioBeie mporecce! 21 2 3 https://m.edsoo.ru/7f4181ce
Wroro mo pazueny 28
Paznea 2. DiekTpudyecKkue 1 MATHUTHBIE SIBJICHUSA
21 DIIEKTPUYECKHE 3apsibl. 3apSKEHHbBIE TEJla 7 bubmuotexa [JOK
) U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUAN TOK 20 1 6 https://m. edsoo.ru/7f4181ce
bu6mmoreka [IOK
23 MarnuThbIe ABCHHA 6 1 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 DTEKTPOMATHUTHAA HHIYKIHA 4 ! 1 https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 11



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 KUVIACC

KosauuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m NpOrpaMMEI Beero KO;TpOJIbHBIe JIaﬁﬁopaTopHLIe 0BpazoBaTEIbHbIE
padoTsI padoThI pecypesI
Pazjnen 1. Mexanuveckue siBJIeHUS
11 MexaHn4ecKoe JIBMKEHNUE U CIIOCOOBI €T0 10 1 1 bubmmoreka [IOK
] ONMCaHUs https://m.edsoo.ru/7f41a4a6
. bubmmoreka [IOK
12 Bsaumoneiicraue Ten 20 2 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 SaKOHE! COXPaHEHHS 10 ! https://m.edsoo.ru/7f41a4a6
Wroro mo pazmeny 40
Paznea 2. MexaHnveckue KoJieOaHUsSI M BOJIHbI
bu6mmoreka [IOK
2.1 Mexannyeckue KoyieGaHus 7 1 https://m. edsoo.ru/7f41ada6
bu6mmoreka [IOK
2.2 MexaHu4ecKre BOJHBI. 3BYK 8 1 https://m. edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3znesn 3. DileKTPOMATHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHbI
31 DJIEKTPOMArHuTHOE MOJIE U 6 bubnuoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znen 4. CBeToBLIE IBJICHUSA
4.1 3aKOHBI pacCIpOCTPAaHEHUS CBETA 6 Eubmorexa TOK
' https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIMH3BI ¥ ONITHYECKHE IPUOOPHI 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 PaznoxeHue 6e10ro cBeTa B CIEKTP 3 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15



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

Paznena 5. KBanToBble iBJIeHUSA

51 Hcnyckanue u moriioneHne CBeTa aToMoOM 4 bubmiorexa LHIOK
https.//m.edsoo.ru/7f41a4a6
bubmmoreka [{OK

5.2 Crpoenue atomnoro spa 6 https.//m.edsoo.ru/7f41a4a6
bubmmoreka [{OK

5.3 SnepHbie peakuu 7 https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 17
Pa3nes 6. IloBTopuTeibHO-00001aI0 1M I MOAYJIb
6.1 [ToBTOpEeHue 1 060011IeHNE CONepHKAHUS 9 bubnuorexa [JOK
] Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazmeny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



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

7 KIIACC

IHOYPOYHOE IIVTAHUPOBAHHUE

®dwusuka: 7 — i xinacc: yueonux/ MU.M. [lepeiukun, A.1. UBanos.- 2-e 3., crep. — Mocksa: [Ipocsemenue, 2022. — 239.

KoJsinuecTBO yacoB Nata Mara IMapa eKTpoHHbIe HHPPOBbIE
Ne KonTtp. mno rpa¢
Tema ypoka Beer JIa6. no o0pa3oBaTe/bHbIE
n/n paGoTsI dakTy
0 padoThI IJIaHy pecypchl
Paznen 1. ®dusuka u e€ posib B NO3HAHUM OKPYKalomero mupa (6 1)
L Ot ey o mpwpone. Sasern ) 1.3 | Bubmorora LIOK
YyKa O HpHPOC. https:/m.eds00.ru/7f416194
TIPUPOTBI
dusndecKue SBICHUS: MEXaHUIECKHUE, 81-3
2 TEIUIOBBIE, SJIEKTPUUECKUE, MATHUTHBIE, 1 https://resh.edu.ru/subject/
CBETOBBIE, 3BYKOBBIE.
dusndeckue BeaMInHbL. M3Mepenne 84 bubmuorexa [JOK
3 busnueckux BeanunH. Puszndyeckue mpudOPHI. 1 https://m.edsoo.ru/7f416194
Mex1yHapoaHas cucTeMa eIMHUIL.
4 [TorpemnocTs usmepenuit. [lpakruueckas 1 85 https://resh.edu.ru/subject/
pabota
Jlabopamopnas paooma Nel 81-5
5 «OmnpeneneHue LEHbI ICTCHUS KA 1 1 bu6mmoreka [JOK
HU3MEPUTEIIBHOTO MMPUOOpay. https://m.edsoo.ru/ff09f72a
Hncmpyxkmaosiwe no bIK.
Ypoxk-uccneoosanue "l1lpoBepka runoressl: 86
6 AQIILHOCTD TOTETA HAPHKa, HyIHEHHOTO 1 https://resh.edu.ru/subject/
TOPU30HTANIBHO, TeM 00JIbIlIe, 4YeM OOJIbIle
BBICOTA ITycKa"
Pasnean 2. [lepBoHayanbHbIe CBeJIeHUSI O CTPOEHNH BelecTBa (S 4)
7 Crpoenue BemiectBa. ONbITHI, JOKA3bIBAIOIINE 1 §7 -8 | bubmmoreka [[OK

AUCKPCTHOC CTPOCHUC BCIICCTBA

https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/
https://m.edsoo.ru/7f416194
https://resh.edu.ru/subject/
https://m.edsoo.ru/ff09f72a
https://resh.edu.ru/subject/
https://m.edsoo.ru/ff09fe0a

8 Jlabopamopnas paboma 2 «OnpejencHue 87 -8 | Bbubmmoreka [[OK
pa3sMepoB MaIbIX Te». Mncmpykmaosic no bK. https://m.edsoo.ru/ff0a013e
JIBmxkenue yactull BemectBa. CBA3b CKOPOCTH 89-10

9 JBMDKCHUS YACTHI] C TEMIIEPATypOi. https://resh.edu.ru/subject/
BbpoyHoBckoe nBmwkenue, mupdys3usi.

10 B3anMo/eHCTBHeE HaCTHI BEIIECTBA: 811 https://resh.edu.ru/subject/
MIPUTSDKCHUE U OTTAIKHBAHMUE.

ArperaTHbl€ COCTOSIHUSI BEIECTBA: CTPOCHUE 812-
ra30B, JKUIKOCTECH U TBEPIBIX 13
(kpucTaymunueckux) Ten. B3aumocBsi3p Mexy bubnuorexa [JOK

11 .

CBOMCTBaMHM BEILECTB B Pa3HBIX arperaTHbIX https://m.edsoo.ru/ff0a0378
COCTOSTHUSIX W UX aTOMHO-MOJICKYJIIPHBIM
CTPOEHHUEM.

Pasznea 3. /IBu:kenue u B3aumogeiicreue teua (21 4)

19 Mexanuveckoe ABuxeHue. PaBHOMepHOE 1 814- bu6mmoreka [IOK
HEPaBHOMEPHOE JBIKECHHUE. 16, https://m.edsoo.ru/ff0a05c6
Pacué . 17 -

13 Hi)ztﬁznily;:ﬁflc?ep ;fgggygiﬁg(::;je TIBIKEHUE ?.8 bubmorexa LIOK

' ’ https://m.edsoo.ru/ff0a079c
Yckopenue.
Kontpoabnas padora Ne 1 mo teme 81 -

14 «IlepBoHaYa/IbHbIE CBEIEHUS O 18 bubnmuoreka [JOK
CTPOEHMU BelecTBa. Mexannieckoe https://m.edsoo.ru/ff0a0ae4
JABUIKEHHE».

15 Ananuz konmponvrou pabomot. IHepIusi. 819, bubnnoreka [JOK
Macca — Mepa UHEPTHOCTH Tel https://m.edsoo.ru/ff0a0c10
JladopaTopHas padora Ne3 «I3mepenue 8§21 - Bubmiorexa LIOK

16 Macchl Tejla Ha PHIYaKHBIX BEcax). 22 _

https://m.edsoo.ru/ff0a0fee
HUncmpyxkmaosic no bIK.
JlaGopatopHas padora Ne 4 «3mepenue 8§21 -
17 00BEMA JKUIKOCTH U TBEPIOTO TETaY. 22 https://resh.edu.ru/subject/

HUncmpyxkmaosie no bIK.



https://m.edsoo.ru/ff0a013e
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://resh.edu.ru/subject/

18 [TnoTHOCTH BemecTBa. Pacuer macchl 1 00beMa 823, bubmuoreka [JOK
TeJa 10 ero INIOTHOCTH 24 https://m.edsoo.ru/ff0al23c
JladopaTopHas padora NeS «Onpezenenue 823,
19 IUIOTHOCTH TBEPIOTO Tenay. Mucmpykmagic no 24 https://resh.edu.ru/subject/
bX.
Cuna xak xapakTepUCTHKa B3aUMOIEHCTBUS TEIL. 825,

20 CroxeHue CuJl, HalPaBJICHHBIX 110 OJHOMN 31 https://resh.edu.ru/subject/

npsiMoii. PaBHOJIEMCTBYIOIIAST CUIL.

21 SIBiieHue TAroTeHUs U cuia Tshkectu. Cuia 826

TSDKECTH Ha JPYTUX TUTAaHETaX.

29 Cuina ynpyroctu u 3akoH ['yka. 8§27 bubmuorexa [JOK

https://m.edsoo.ru/ff0al778

23 N3mepenue cuitbl ¢ TOMOIIBI0 THHAMOMETpa 830 Bubmiorexa LIOK

' https://m.edsoo.ru/ff0a1502

o JladopaTopHas padora Ne6 «I'paxyupoBanue 830 bubmuorexa [JOK

NpYXUHb. UHcmpykmasic no bIK. https://m.edsoo.ru/ff0al8cc
828, bubmmorexa [LJOK

25 Bec Tena. Hesecomocts 29 https://m.edsoo.ru/ff0al778

26 CroxeHue AByX CUJI, HaPABJIEHHBIX 1O OJTHON bubnuoreka [JOK
npsAMoil. PaBHOIeCTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70

27 Pemenue 3agau no reme "PaBHOelCTBYOIAS
cun"

28 Cuna Tpenus u e€ Bubl. TpeHue B Ipupoe u 832, bubnmuoreka [JOK
TEXHUKE 33 https://m.edsoo.ru/ff0alb9c
JlaGopaTopuas padora Ne 7 «3yueHue 832 -

20 | cum samrcwnanxapuctcpa ¥ busmorea 10K

A p p . https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOLTUXCS TOBEPXHOCTEN.
Hncmpyxkmasic no bK.
Pemienue 3a1a4 Ha onpeeseHue 820 -
30 paBHOJAEHCTBYIOIIEH CUIIBI 34 https://resh.edu.ru/subject/



https://m.edsoo.ru/ff0a123c
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://resh.edu.ru/subject/

Pemenue 3agau no remam: «Bec Temay,

820 -

bubmuoreka [JOK
31 «Fpa(bnqeucme n3zo0pakenue cuin, «CHIIbDy, 1 34 https://m.edsoo. ru/ff0alde0
«PaBHOAECUCTBYIOIIAS CHAID»
Kourpoanuas padora Ne 2 o remaMm: «Macca, 820 -
32 IUIOTHOCTHY, «Bec Tenay, «I'papuueckoe 1 34 https://resh.edu.ru/subject/
n300paxeHue cuimy, «CHIbh)
Paznen 4. JlaBiienne TBEPABIX TeJl, KUAKOCTel U ra3oB (2149)
A 1 paob . .
o | oot pebor e, | %5 Busmorn 10K
™ yB https://m.edsoo.ru/ff0a20a6
JABJICHUS
34 JlaBiierue raza. 3aBHCUMOCTD JIaBJICHUS Ta3a OT 1 836 bu6moreka [IOK
00BbEMa, TeMIrepaTypsl https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBieHus: TBEPABIMU TEIaMHU, 1 837 bu6moreka [IOK
SKUIKOCTSIMH U razamMu. 3axkoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBlIeHHE B )KHIKOCTH U T'a3e, BBI3BAHHOC 1 838 - bubmuorexa [JOK
JNENCTBUEM CHJIBI TSDKECTH 39 https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo teme «JlaBneHue B 1 bubmuorexa [JOK
XKUJKOCTHU U raze. 3akoH [lackansa» https://m.edsoo.ru/ff0a2826
840 bu6mmoreka [JOK
38 Coobmarommecs cocym! 1 https://m.edsoo.ru/ff0a2970
. 845 bubmmorexa [JOK
39 Tuppasieckuii npece 1 https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. ITopuiHeBO# KUAKOCTHBINA HACOC 1 845 https://resh.edu.ru/subject/
a1 ATmocdepa 3eMiu U IPUIHHBI €€ 1 841 bubnnoreka [JOK
CYLECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
8§42 bubnuoreka [JOK
42 Bec Bo3nyxa. ATMocdepHoe naBieHue 1 https://m.edsoo.ru/ff0azbsa
43 N3mepenue atmocdepHoro nasiaeHus. OnpIt 1 843 bubnuoreka [IOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(EpPHOTO aBICHUS OT 1 bubnunoreka [JOK

BbICOTBI HAJl YPOBHCM MODPs

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a1de0
https://resh.edu.ru/subject/
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://resh.edu.ru/subject/
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

4 Bapomerp-anepous. ATMochepHoe qaBieHue bubmuorexa [IOK
5} .
HA Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 JleiicTBHE JKUAKOCTH U Ta3a Ha IOTPYKEHHOE B 846, https://resh.edu.ru/subject/
HHX TEJI0. ApXUMe/I0Ba CUIia 47
JladopaTopHas padora Ne 8 «Omnpenenenue
47 BBITAIKMBAIOILIEH CHIIbI, IEHCTBYIONIEN Ha TEJIO, bubmmoreka [{OK
MIOTPYKEHHOE B JKUJIKOCTb» HHcmpykmasic no https://m.edsoo.ru/ff0a3276
bXK.
848 bubmmoreka [{OK
48 Inasasme e https://m.edsoo.ru/ff0a33fc
Jlad oora Ne 9 «B
49 | yorowmii nuasamia o b KocTy. Bumiorexa LIOK
y a ' https://m.edsoo.ru/ff0a3514
HUnempyxkmasie no bIK.
50 Bonansiii Tpancnopt. Bo3ayxomniaBanue. 849 bubnuoreka [IOK
https://m.edsoo.ru/ff0a3a96
Pemenue 3agau no remam: «llnaBanue cynos.
51 BosayxormiaBanuey, «JlaBieHue TBEPIBIX TE, https://resh.edu.ru/subject/
JKUIKOCTEN U ra3oBy
59 O6o0maromuii ypok 1mo Teme bubnuoreka [IOK
«/laBieHue TBEPABIX TEJ, )KUIKOCTEU U ra30B». https://m.edsoo.ru/ff0a3654
KonTpoabHast padora Ne 3 mo teme
53 «JlaBjieHHe TBEPABIX TeJl, ;KHAKOCTel U
razoBy»
Pa3nen 5. PaGora u MmomHocTh. DHeprus (124)
54 AHnanuz konmpoavHol pabomsi. MexaHu4ecKas 850 bubnnoreka [JOK
pabota https://m.edsoo.ru/ff0a3f82
8§51 bubmuoreka [JOK
95 MomHOCTh. EAMHAIE MOIIHOCTH https://m.edsoo.ru/ff0a3f82
56 YPOK'HCCHGE[OBaHHe P?C%T MOmHOCTHi, https://resh.edu.ru/subject/
pa3BUBaeMO IPH MOABEME 110 JIECTHUIIE
57 [Ipocteie Mexann3Msbl. Peruar. PaBHOBecue cuil 8§52 https://resh.edu.ru/subiect/

Ha pbI4arc. HpaBI/IJ'IO PaBHOBCCHS pblyara



https://m.edsoo.ru/ff0a2fc4
https://resh.edu.ru/subject/
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://resh.edu.ru/subject/
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/

58 [IpumeHeHue npaBuiia paBHOBECHS pblyara K 1 853 — | bubmmnoreka [{OK
610Ky.Ppiyaru B TexHHKe, OBITY U IPUPO/IE. 56 https://m.edsoo.ru/ff0a478e
JlabopaTopnas pa6ora Ne 10 «VccnenoBanue

59 yCJIOBII)/Iﬁ pEBHOBSCI/Iﬂ pbIyara HHCI:TlI’lp);KI]:’l:DI;IC 1 1 bubmnorexa [IOK

' https://m.edsoo.ru/ff0a48a6
no bJK.

60 Kooduument nosessoro aekcrsis 1 857 https://resh.edu.ru/subject/
MeXaHu3Ma.

o 11 «1
Pe | KILwaxnommoi nrockcorm Aucmpyemaoe 1 ) Bubmnotexa LIOK
Py https://m.edsoo.ru/ff0a4c48
no bJK.

62 Mexanunueckas sHeprust. Kunernueckas u 1 861 - bubnuoreka [IOK
MOTEHIMATbHAs SHEPTUSI 62 https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHUsT MEXaHMUECKOW dYHEPTUU 1 863 bubmorexa [JOK

https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT IO TEME

64 9KCH€pHMCH}“ElJIBHOG ONpeJIe/leHIe H3MEHEHHS 1 https://resh.edu.ru/subject/
KMHETUYECKON U MOTEHIMAIBHON SHEPTUU MTPU
CKaThIBAHMM TeJIa IO HAKIIOHHOM IJIOCKOCTH"

65 KonTpoabHast padora Ne 4 no reme «Padora 1
U MOIIHOCTh. JHEPrUs»

Pe3epBHoe Bpems (3 yaca)

66 PesepBHbIil ypok. PaboTta ¢ TekcTamu 1o teme 1 bubnuoreka [JOK
"MexaHnudeckoe IBUKeHUe" https://m.edsoo.ru/ff0a4ee6
PesepBHrlit ypok. PaboTta ¢ TekcTamu 1o teme bubnuoreka [IOK

67 n ~ L n 1 .

JlaByieHue TBEPIBIX TEJI, )KUJIKOCTEH U ra30B https://m.edsoo.ru/ff0a4ffe

68 'I‘)SSGPBHBII/I ypok. Paborta c TeK'(')TaMI/I 10 TeMe 1 https://resh.edu.ru/subject/

PaboTa. MomHoCcTs. DHEprus
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 11



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://resh.edu.ru/subject/
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
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8 KJIACC - ®usuka: 8 — ii kinace: yueOuuk/ .M. Tlepoimkun, A.W. UsaHoB.- 2-¢ u3g,, crep. — Mocksa: I[Ipocsemenue, 2022

Ne Tema vooOKa Koamiecrno 1acon [ara Aara Hapa DJIeKTpOHHbIe HH(ppoBbIE
n/n yp Beero | OHTP. J1agop. o 1o Pad | GhazopaTennnbie pecypebl
paboTsl paboTsl dakry
IUIAHY
Paznen 1. TemioBble siBienus (28 4)
Ilepsuunviu uncmpyxkmaosic no bK. 7 K.
OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO- bubnuorexa [JOK

1 . 1
KMHETUYECKON TEOPUU U UX OIIBITHBIE https://m.edsoo.ru/ff0a5256
IO ITBEPIK ICHUSI
Macca u pazmep aToMOB U MoJieKyJl. Moaenu 7 K.

2 TBEPJIOTO, KHUKOTO M Ta3000pa3HOTO 1 https://resh.edu.ru/subject/
COCTOSTHUM BelllecTBa
OObsicHEHUE CBONCTB TBEPOTO, KUKOTO U 7 KII.

3 ra3000pa3HOro COCTOSTHUM BEIECTBA HA OCHOBE 1 bu6moreka [IOK
MOJIOKEHUH MOJIEKYIPHO-KNHETUYECKOU https://m.edsoo.ru/ff0a540e
teopun. Kpucrammueckue u amopdHsbIe Tena.

4 CmauuBaHue U KanUJUISIPHOCTD. 1 7 K.

[ToBepXHOCTHOE HATSKEHUE
5 TennoBoe pacMpeHnue U CKATHE 1 7w Eubmrorexa TOK
P P https://m.edsoo.ru/ff0a5800

6 Temnepatypa. CBs3b TeMIIEpaTyphl CO 1 §1 bubmuoreka [JOK
CKOPOCTBIO TEIJIOBOTO JIBUYKEHHUSI YaCTHI] https://m.edsoo.ru/ff0a5530

7 Buytpennss sueprusi. CriocoObl U3BMEHEHUs 1 8§2-3 bubnnoreka [JOK
BHYTPEHHEI SHEpruu https://m.edsoo.ru/ff0a5a26

8 Buner Tensonepenayn: TEIIONPOBOIHOCTb, 1 84-5
KOHBEKIIHS, U3ITyYCHHE.

9 KoanuecTBo TennoTsl. Y AcabHAS 1 88 bu6mmoreka [JOK
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a5c60
Pemrenne 3a1a4 Ha HaXOXK/JI€HUE KOJIUYECTBA 88

. bu6mmoreka [JOK

10 TEIUIOTHI, yIETbHON TEIIOEMKOCTH, MAaCcChl U 1

Pa3HHULIBI TEMIICPATYP.

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://resh.edu.ru/subject/
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

YpaBHeH#He TEII0BOro Oananca. TermiooOMeH u 89 bubmmoreka [JOK
11 .
TEIJIOBOE PABHOBECUE https://m.edsoo.ru/ff0a65c0
JladopaTopnas padora Ne 1 "Hccrnedosanue 87-9
12 A81eHUsL MENI00OMEHA NPU CMEeUUBAHUU bubnuorexa [JOK
X0JI0OHOU U 2opauel 600vbl". Hncmpyxkmasic no https://m.edsoo.ru/ff0a6976
bX.
Pacyer konmuvecTBa TEIUIOTHI, HEOOXOMMOTO 87-9
13 JUTS. HarPEBaHUS TEJIa U BBIICISIEMOTO UM TIPH bubmorexa [TOK
https://m.edsoo.ru/ff0a7088
OXJTKICHUH
02" 7-
.JIaﬁopaTvopHaﬂ pabora Ne Onpe()”e/zenue 87-9 Bu6morexa LIOK
14 yoenbHOU menioemkocmu eeujecmaa’. ,
https://m.edsoo.ru/ff0a6a98
HUnempyxkmasie no bIK.
KonTpoabHasi padora Nel mo teme 81-9
15 «TemnoBble siBiennsi. TensioBbie
NPOLECChI».
1o | o e poom. v S04 gy 10K
thde p https://m.edsoo.ru/ff0a6bb0
TOIUTMBA
3aK0H COXpaHCHUS ¥ MPEBPAILCHUS JHEPTHH B 810-11 | Bubmuoreka [JOK
17 :
TETUIOBBIX MPOIECCaX. https://m.edsoo.ru/ff0a7b5a
I1 12 -14
s | e e S 25 o 101
P P https://m.edsoo.ru/ff0a71d2
KPUCTAJUTUYECKUX TEJl.
815 bubnrorexa [JOK
19 VY nenbHas TemoTa MIaBJICHUS https://m.edsoo. ru/ffoa72fe
816 -17 | bubmmoreka [JOK
20 [TapooOpa3oBanue u KoHeHcanus. Mcmapenue https://m.edsoo. ru/ff0a740c
Kunenwue. Y neapHas Temnora 8§18
21 napooOpazoBaHUs U KOHJCHCAIUH. bubnuoreka [IOK
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(EepHOTO TaBICHHS
22 Bnaxnocts Bo3ayxa. JlabopaTopnasi padora 8§19 bubnuoreka [IOK



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
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Ne 3 "Onpedenenue omnocumenvhot
ernasxcrocmu 8030yxa’". Uncmpykmaosic no bJK.

https://m.edsoo.ru/ff0a7628

23 Pemenue 3a1a4y Ha onpe/elieHre BIaXKHOCTH 819
BO3JlyXa
[IpuHUIMIBI pabOTHI TEMJIOBBIX ABUTATENCH. 821- 23

24 [TapoBas TypOuHa. /[BUraTellh BHYTPCHHETO
CTOpaHHUS

o5 KIIJI rermoBoro nBuratens. TerioBsie 8§24 bubnuorexa [JOK
JIBATATENM U 3aIIUTA OKPYKAIOIIEH CpeIbl https://m.edsoo.ru/ff0a7c7c

26 Termoseie mainraTenH U 3aImra 821-24
OKPY KaroIIeH CpeJIbl
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME 10 -24

27 "Teljmomﬂe SIBJ'IeHI/HIZ I/I3MGH£—II/IG arperaTHalx ’ bubmiorexa HOK

N " https://m.edsoo.ru/ff0a83f2
COCTOSTHUI BEIeCTBa
KoutpoabsHas pa6ora Ne 2 no reme 10 -24
28 "TeIIJII)OBbIe SIBE)IeHI/lH. N3menenne ’ bubmorera [JOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUIA BelllecTBa

Paznen 2. DiaekTpruyecKue M MAarHUTHBbIE sBJIeHus (3749)

29 AHanuz KOHmMpoabHOU pabomsl. DIEKTPU3AIUS 825- 26
ten. JIBa poaa aneKTpudYecKux 3apsaoB

30 Ypok-uccienoBanue "DieKTpusanus Tei
WHAYKIMEN U PU COTPUKOCHOBEHHUH "

31 B3anmopeiicTBre 3apssKeHHBIX TeJl. 3aKOH bu6mmoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnexTpuueckoe nojue. HampsokeHHOCTh 27

32 C)J'IeKT]fI/I‘IeCKOFO TIOJISL. HpI/l:HI_II/IH ; bubmiorexa [IOK

. https://m.edsoo.ru/ff0a8a0la
CYINEPIO3UINH FIEKTPUUECKUX MOJIeH

33 Hocutenu snexTpudeckux 3aps1oB. 828 -29
DOnemeHTapHbIH 3apsaa. CTpoeHne aToma

34 [IpoBOAHMKY U ANDIEKTPUKH. 3aKOH 830-31 | Bub6mmoreka [JOK
COXpaHEHUS JIEKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3a1a4 Ha MPUMEHEHHUE CBOMCTB 830 -31 | bubmmoreka [JOK



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
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https://m.edsoo.ru/ff0a8ef6

QJICKTPUYCCKHX 3apa10B

https://m.edsoo.ru/ff0a90cc

DJIEKTPUUCCKUI TOK, YCIOBHUS €T0 8 32-33
36 CylIecTBOBaHMS. VICTOUHUKH 3IIEKTPUIECKOTO Bu6muorexa LIOK
TOKa. DJIEKTpUUecKas 1IeNb U €€ COCTaBHBIC https://m.edsoo.ru/ff0a95a4
9acTH.
C) i 34-35
| ot o e s B4 g 01
) p https://m.edsoo.ru/ff0a96b2
(TermIoBo€, XUMHUYECKOE, MATHUTHOE).
38 Cuna toka. MI3mMepeHue CHITbI TOKA. 836
39 Cuna toka. Pemenne 3anau. 836 bubmmorexa LJOK
https://m.edsoo.ru/ff0a9838
JlaGopaTopuas padora Ned « Coopka 8 32-36
40 IIeKMpPU4ecKoU yenu u usmepeHue Cuibl moxa
8 €€ paznuunslx yuacmkaxy. Mucmpyxmasic no
bX.
837 bubmmorexa [JOK
41 DneKkTpruyecKoe HampshkeHue. BompTMeTp. https://m. edsoo.ru/ff0asbd6
o | g s NS g ST bt 10K
P ap J https://m.edsoo.ru/ff0a9el4
anekmpuyeckou yenuy. Mncmpyxmasic no bK.
43 DJIEKTPUYECKOE COMPOTHUBIICHUE TTPOBOAHHUKA. 838 bubmuoreka [JOK
3akod OMa Jij1s1 ydacTKa Lenu. https://m.edsoo.ru/ff0aa738
44 Pacuér conpoTHBIICHHS TPOBOIHHKA. §39-40 | Bub6mmorexa IIOK
Y enpHO€E CONPOTUBIICHUE. https://m.edsoo.ru/ff0aa738
JlaGopaTopuas padora Ne 6 "/zmepenue 8 39-40
45 conpomueienuss nposooxuKa. Hzyuenue bubnnoreka [JOK
npuHyuna deticmsusi peocmama". https://m.edsoo.ru/ff0aad4a
Hncmpyxkmaosic no bIK.
JlaGopatopnas padora Ne 7 "«3asucumocmso 8 39-40 Bitmiorexa 1IOK
46 NeKMPUYECK020 CONPOMUBIEHUS NPOBOOHUKA

om eco 0]lqul, I’IJZOM/!CI()M nonepe4Hoco ce4erus

https://m.edsoo.ru/ff0aa04e
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u mamepuanay". Hnempykmaosic no bJK.

KounrtpoabHnas padora Ne3 no teme «Cuiia

47 TOKA, HATIPSIZKEHH e, COMPOTHBJICHH .
A 1 41,42
18 | Toenermarenmos n mapamenios P Bugmorera 0K
a P https://m.edsoo.ru/ff0aaas8
COCIIMHEHUS TIPOBOTHUKOB
[TocnenoBarenbHOE U MapATIICIBHOE 843 bubnuorexa [JOK
49 -
COEJIMHEHUS TPOBOJHUKOB https://m.edsoo.ru/ff0aadle
50 Pemenue 3agau Ha mpumeHenue 3akona Oma 843 bubnuorexa [JOK
JUISl Pa3JIMYHOTO COEMHEHUS MPOBOITHUKOB https://m.edsoo.ru/ff0aaf8a
51 JladopaTopHas pa6ora Ne 8 "/3yuenue 841-43 | Bubmmoreka I[JOK
NapanieibHo20 COeOUHEeHUs NPOBOOHUKOB" https://m.edsoo.ru/ff0ab124
59 PaboTa 1 MOIITHOCTH ANIEKTPUUECKOTO TOKA. § 44-48 | Bubmmoreka I[JOK
3akoH Jxoynsa-Jlenna https://m.edsoo.ru/ff0ab3e0
53 PaboTa 1 MOITHOCTB AJIEKTPUIECKOTO TOKA. 8 44-48 | Bubmmoreka I[JOK
3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab660
JladopaTopHas pa6ora Ne 9 «/z3uepenue ) 8 44-48 Bu6morexa LIOK
54 MOWHOCMU U pAbOMbl MOKA 8 JJIeKMPUUECKOU .
https://m.edsoo.ru/ff0abd2c
aamney. Uncmpyxkmaoic no bIK.
S5 oo pecerol snepui s oy, Koporkos HE ] pusmorera Lok
p p y- Rop https://m.edsoo.ru/ff0abea8
3aMBbIKaHUE
56 ITocTosAHHBIE MarHUTHI, UX B3aUMOJCHCTBHE 849,54
MarnuTHoe nojie. MarHuTHOE ToJ1e 3eMITH U 850-51 | Bub6mmoreka [JOK
57 _
ero 3HaueHue I KU3HH Ha 3eMiie https://m.edsoo.ru/ff0ac3d0
S8 mertpreccroro o Manmmoe o P bumorera 0K
p https://m.edsoo.ru/ff0acOba
KaTYIIIKH C TOKOM
° 52
59 "J’Il?oﬁl?cpnj;;z?;oae’;?;eﬁ OuT ;J;Zelr?ue pabomuwl ’ bubmiorexa LIOK
" https://m.edsoo.ru/ff0ac1d2
anekmpoogueamens”. Hnempyxkmaoic no bBIK.
60 [IpuMeHeHre PIeKTPOMArHuTOB B TEXHUKE. 853 bubmuoreka [JOK
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https://m.edsoo.ru/ff0ac74a

QHCKTPOI[BI/II‘aTCHB IIOCTOSAHHOI'O TOKA.

§53

bubmmoreka [{OK

61 Hcnonb3zoBanue SNEKTPOABHTaTENEH B 1 https://m. edsoo.ru/ff0ac86e
TEXHUUYECKUX YCTPOUCTBAX M HA TPAHCIIOPTE.
62 OnpiTel ®apases. 3aKOH MEKTPOMarHUTHOM 1
naaykiuu. [Ipasuio Jlenna
JladopaTopHnas pa6ora Nell «/3yuenue
63 ABIEHUSA INIEKMPOMASHUMHOU UHOYKYULLY. 1 1
HUncempykmasie no bK.
OnekrporeHeparop. CnocoOsl MoTydeHUs
64 ANEKTPUUECKOI PHEPTrUU. DIEKTPOCTAHITUHN HA 1
BO300OHOBJISIEMBIX HCTOYHHKAX YHEPTHH
KonTpoabHas padora Ne 4 mo teme ""Padora
65 H MO pHOCTb 3.]feKT HYECKOr0 TOKA 1 bubmorexa LOK
n P " ) https://m.edsoo.ru/ff0ach14
MarauTHble sIBJIeHUsI
PesepBHbIit ypok. PaboTta ¢ TekcTamu o teme bubnuoreka [IOK
66 " " 1 .
TennoBsle ABICHUS https://m.edsoo.ru/ff0acc5e
PeseprubIit ypok. PaboTa ¢ TekcTamu 1o Teme bubnuoreka [IOK
67 " . 9 " 1 :
[ToCTOSTHHBIN ANEKTPUUECKUN TOK https://m.edsoo.ru/ff0acdc6
68 PesepBHbIil ypok. PaboTta ¢ TekcTamu 1o teme 1
"MarauTHsbIe ABJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 11

I[TPOTPAMME
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Ne KoumnuecTBo yacos Jlara Mara ITapa DJIEeKTPOHHbIE
11/_11 Tema ypoka B KonTp. JIa6. o mno rpag undposbie
Cero | paGorer padoTeI — dakry o0pa3oBaTejibHbIE
y pecypchl
Pasznen 1. Mexanuveckue siBjieHus (404)
Bemynumenonoit uncmpykmaosice no bK.
1 MexaHnnueckoe JBrXeHrne. MarepuaiibHast 1
TOYKa
2 Cucrema orcuera. OTHOCHUTEIILHOCTD 1 bubmmoreka [{OK
MEXaHWYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPIMONTHMHEHHOE IBIKECHIE 1 Bubmaorexa LIOK
p p ' https://m.edsoo.ru/ff0ad19a
I'paduku 3aBUCHUMOCTH KHHEMATHIECKUX
4 BEJINYMH OT BPEMEHU [P PAaBHOMEPHOM 1
MIPSIMOJTMHEHHOM JIBHDKCHUH.
HepaBHoMepHOE NPAMOJMHEITHOE IBUKEHUE. bubmuorexa [JOK
5 1 _
CpenHsisi 1 MTHOBEHHAs1 CKOPOCTh https://m.edsoo.ru/ff0ad8d4
6 [IpsmonurHeliHOE PaBHOYCKOPEHHOE IBUKEHUE. 1
Yckopenue
CKOpOCTh NPSIMOJIUHEITHOTO
7 aBIfO CKO I::HHoro nerkenus. ['paduk 1 Brbmaoreka LJOK
P yerop P https://m.edsoo.ru/ff0adb18
CKOPOCTH
[Tepemernienue Tena npy NPSAMOJIMHEHHOM
8 PaBHOYCKOPEHHOM JABIKeHUU. ['paduku 1
3aBUCUMOCTH KHHEMATHYE€CKUX BEIMYUH OT
BPEMEHH MPU PABHOYCKOPEHHOM JBUKCHUU.
Jlaboparopuas padora Ne 1 «Hccnedosanue
9 parop P . bubnmuoreka [JOK
PABHOYCKOPEHH 020 08UNCEHUA 0€3 HAUATbHOU 1 1 _
https://m.edsoo.ru/ff0ael76
ckopocmuy. Hucmpyxkmaoie no bIK.
10 CBoboanHoe manenue tea. OneITh [amunes 1
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https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

PaBHOMEpHOE NBUXKEHUE IO OKPYKHOCTH.

11 [Tepuon u yactorta oOpamieHus. JInneitHas u BH6J_IH0TeKa HOK
https://m.edsoo.ru/ff0ae612
YIJIOBasi CKOPOCTH
12 LleHTpOCTpEeMHUTEIHLHOE YCKOPCHHE BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0ae72a
[TonroToBka K KOHTPOJBHON paboTe MO TeMe
13 «IIpssMoNIMHEHOE paBHOMEPHOE U bubnuoreka [JOK
PaBHOYCKOPEHHOE ABHKEHUE. PaBHOMEpHOE https://m.edsoo.ru/ff0ae982
JIBUKCHHE 10 OKPYKHOCTH.
KontpoJjbHas padora Ne 1 no reme
14 «IIpsiMo/INHEliHOE PABHOMEPHOE U bubnuorexa [JOK
PaBHOYCKOpeHHOe ABU:KeHne. PaBHOMepHoe https://m.edsoo.ru/ff0aeb6c
JABUKEHNE TI0 OKPYKHOCTHY.
15 AHanuz KOHMpoaLHOU pabomai. bubnuorexa [JOK
[IepBbiii 3ak0H HeroToHa. BekTop cuibl https://m.edsoo.ru/ff0aeca2
16 Bropoii 3akon HetoToHa. PaBHOIEHICTBYIOIIAS
cuiia
N bubmuorexa [JOK
17 Tpertwnii 3akon Herotona. Cyneprno3uiusi CH https://m. edsoo,ru/ff0aee28
bu6mmoreka [JOK
18 Cuna ynpyrocti. 3axou I'yxa https://m.edsoo.ru/ff0af738
19 Pemenue 3anay no teme «Cuja ynpyroctu BH6J_IHOTeKa LOK
https://m.edsoo.ru/ff0afa26
Jla6opaTopnas pa6ora Ne 2 «Onpeoenenue
20 JHrcecmrocmu npysHcunsvly . Mncmpykmasic no BH6J_IHOTeKa HOK
K https://m.edsoo.ru/ff0af8be
21 Cuna TpeHus: cuia TPeHUS CKOJbKEHUs, CHIIa bubnuoreka [JOK
TpPEHUs MOKOs, APYTUe BUAblI TPEHUSI. https://m.edsoo.ru/ff0afb8e
22 Pemenue 3amgay o teme «Cuia TpeHUs» BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0af044
23 Pemenue 3agau no teme "3akoHsl HproTOHA.

Cuna ynpyroctu. Cuna tpeHus"
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24 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. bubmuorexa [IOK
YckopeHue cBOOOHOTO NaICHUs https://m.edsoo.ru/ff0af5f8
Pemenne 3agau no teme "Cuna TsDKECTH U bu6mmoreka [{OK

25 " '
3aKOH BCEMHPHOTO TSATOTEHUS https://m.edsoo.ru/ff0af33c

26 IIepBas kocmuueckas ckopocts. HeBecomocTs bubnuorexa [JOK
U NIEpErpy3KH https://m.edsoo.ru/ff0afe36
JladopaTopHas padora Ne 3 «H3zmepenue

27 YCKOpeHus c60000H020 NAOCHUA).

HUnempyxkmasie no bIK.
PaBHOBecue maTepuanbHOW TOUKU. AOCOJIIOTHO
28 TBg;IlI(l);e TIzJ'I(I)VI I;Fall;)II{/IOB:(I){I/ICH Tié;zp(l)ro TenJe-ll cTH bubmmorexa LIOK
R https://m.edsoo.ru/ff0b02b4
3aKpeMIEHHOW OChIO BpallleHUs
bu6mmoreka [IOK

29 MowmenT cuibl. LleHTp TsKecTH https://m. edsoo,ru/ff0b0408

30 Pemenne 3agau o teme "MOMEHT CHIIBL. bu6moreka [IOK
LenTp TsxecTn" https://m.edsoo.ru/ff0b06ec

1 | e T o S s B 10K

P . Y - > HPYT YHpyr https://m.edsoo.ru/ffOb07fa
B3aUMO/ICIICTBHE

32 Pemenue 3agau no reme "3akoH COXpaHEHUS bubnuoreka [JOK
nMIynbca' https://m.edsoo.ru/ff0b096c

33 Ypok-koHpepenius "PeakTuBHOE IBMKEHHUE B
MPUPOJE U TEXHUKE"

bubnuoreka [JOK

34 Mexanuveckast paboTa U MOIITHOCTb https://m.edsoo.ru/ff0b0as4

35 PaboTa cuibl TSDKECTH, CUITbI YIPYTOCTH U bubnuoreka [IOK
CHUJIBI TPEHUS https://m.edsoo.ru/ffOb0db8

36 Cs3b sHeprun 1 padoTsl. [loTeHnanpHas
SHEPrUst
Kunernueckas sneprus. Teopema o

37 KMHETUYECKOW dHEPruu
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bubmuoreka [JOK

K K
38 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE https://m.edsoo.ru/ff0b0c32
[TonroToBka K KOHTPOJBHON paboTe MO TeMe
39 "MexaHn4ecKkoe JBKeHue. B3anmopericteue
Ten"
KourtpoabHnas padora Ne 2 nmo treme
40 "Mexlz)mnqecm?e BHIKEHHE bubmorexa HOK
. ! " ) https://m.edsoo.ru/ffOb12fe
B3aumoaeiictBue Tes
Pa3znes 2. Mexannueckue Koje6aHusi M BOJHBI (15 4)
41 | Ananus konmponvroti pabomer. Konebarenproe bubnnorexa [IOK
JIB)KEHUE U €T0 XapaKTEPUCTUKHU https://m.edso0.ru/ff0b1858

42 3aryxatomue KoyieOanus. BeiHyX/1eHHbBIE bubnuorexa [JOK
Kojebanus. Pezonanc https://m.edsoo.ru/ff0b20f0

43 MareMaTtnueckuii 1 NpyKMHHBIM MAsITHUKH

44 MareMaTuuecKuii ¥ py>KHHHBIA MasiTHUKA bubmorexa LOK

pyx https://m.edsoo.ru/ff0b197a
Ypok-uccnenoBanue «3aBUCUMOCTD IIEPUOA

45 KOJIeOaHUH OT KECTKOCTHU MPYKUHBI U MaCChI
rpy3a»

16 [IpeBpaiienue sHepruv Npyu MEXaHUYECKUX bubnuoreka [JOK
KoJIeOaHUsAX https://m.edsoo.ru/ffOblaec
JlaGoparopuasi padora Ne4 «Hccredosanue

47 3aeucumocmu nepuooa u 4acmomol bubnnoreka [JOK
C80000HBIX KOS1COAHUII HUMAHO20 MAAMHUKA https://m.edsoo.ru/ff0b197a
om Oaunvl Humuy. Mncmpyxkmagsic no bK.

Mexannueckue BosiHbl. CBOKCTBA
48 MexaHu4ecKuXx BOJH. [IpogonbHbie bubmorexa LIOK
- PO https://m.edsoo.ru/ffOb21fe
MOTIEPEYHbIE BOJIHBI
Ypok-koHpepennus "MexaHU4YeCKHe BOTHBI B
49 TBEPIOM Tene. CeilicMuyeckue BOIHbI"
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50 3Byk. PacnipocTpanenue u oTpakeHue 3Byka 1
51 Ypok-uccienosanue "Habmonenne 1
3aBUCHUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI"
52 I'pomMKOCTB 3ByKa M BBICOTA TOHA. 1
AKYCTUYECKHI PE30HAHC
53 Ypok-koHpepenius "YabTpa3sByK U 1 bubnuorexa [JOK
nH}Pa3ByK B MPUPOJE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
Ppa3ByK B IIpUP
IToaroroBka K KOHTPOJILHOH PabOTE IO TEME
o4 "3aKoHBI coxpaHeHI/I:s[ Mexalfnqecxne 1 bubmorexa [TOK
) https://m.edsoo.ru/ff0b25f0
KOJIEOaHWA ¥ BOJHEI"
KonrpoJsbHas padora Ne 3 mo reme
55 "JakoHbl coxpaHeHus. MexaHu4ecKue 1 1
KO0J1e0aHUusA ¥ BOJIHBI"
Pazjien 3. DiieKTpOMAarHuTHOE MOJie M JIEKTPOMATHUTHBIE BOJIHBI (6 1)
AHanuz KOoHmMpoabHOU pabomai.
56 DJIEKTPOMArHuTHOE MOJie. DJIEKTPOMarHuTHhIE 1 bubnuoreka [IOK
BOJIHEI https://m.edsoo.ru/ff0b2abe
57 CBO¥CTBA AJIEKTPOMArHUTHBIX BOJTH 1
Vpoxk-koHpepernus "Ikana
58 SJ'IpeKTpOMé(Iil)“HI:/ITHBIX BOJIH. Mcnionmb3oBaHme 1 bubmnorexka [JOK
’ N https://m.edsoo.ru/ff0b2fe6
ANIEKTPOMATrHUTHBIX BOJIH JUISI COTOBOM CBsI3H" P
Vpok-uccnenosanne "3yyeHne cBOMCTB
P Y1 bubnuoreka [JOK
59 ANIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO 1 https://m.edsoo.ru/fob2che
MoOmIBHOTO TenedoHa" T '
60 Pemenue 3a1auy Ha onpeeieHne YacTOTh U 1
JUIMHBI 3JIEKTPOMArHUTHOM BOJTHBI
DnexTpoMarauTHas npupoaa csera. CKopocThb
P YD P bubmuoreka [JOK
61 cBeTa. BoHOBEBIE CBOiCTBA CBETA 1 https://m. edso.ru/f0b31d0
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https://m.edsoo.ru/ff0b2c6c
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Pasnen 4. CBeroBbie siBjieHus (15 1)

Hcrounuku ceera. [IpsmonuneitHoe

bu6mmoreka [{OK

62 pacnpocTpanenue csera. 3armenus CoJHIA U https://m.edsoo.ru/fO0b3658
JIyHb1
3aKoH OTpakeHUs CBeTa. 3epkajna. Pemenue
63 3a/1a4 Ha Il)TpI/IMeHeHI/Ie 3a1<01£)a OTPKCHHUS bubnmorexa LIOK
https://m.edsoo.ru/ff0b38c4
CBETa
64 [Ipenomnenue cBera. 3aKOH MPETOMIICHUS bubnnorexa [JOK
CBETa https://m.edsoo.ru/ffOb3aea
[TotHOE BHYTpEHHEE OTPAKCHHE CBETA.
65 chonw%ﬁie HOJ'IHOIE) BHYTPCHHETO bubmmorexa LIOK
https://m.edsoo.ru/ff0b3c5¢c
OTPaXCHHS B ONTHYECKUX CBETOBOAX
VYpoxk-koupepenius "Vcnop3oBaHne MOJHOTO
66 BHYTPEHHETO OTPAKCHHUS: CBETOBO/IBI,
ONITUKOBOJIOKOHHAS CBSI3b"
67 JInn3el. OnTHyeckas cusa JIMH3BI
68 [TocTpoenue n3o0paxeHuil B TMH3aX bubmrorexa I[JOK
p p https://m.edsoo.ru/ffOb3f2c
89| okyeross pacomonmun 1 nmisecnors i Butmiorera LIOK
y b " https://m.edsoo.ru/ff0b444a
coouparowent aunzol" Hncmpykmaosie no bK.
O
o | e T BT B LOK
P ’ https://m.edsoo.ru/ff0b4206
CIIEKTPOB.
71 VYpoxk-koHpepeHuus "OnTuuecKue JUH30BbIe bubnuoreka [IOK
pubopsr"” https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak ontuueckas cucrema. 3peHue bubmiorexa [IOK
9P https://m.edsoo.ru/ff0b4684
Ypok-koHpepenmus "ledextsl 3penus. Kak
73 COXPaHHUTH 3peHue"
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74

Paznoxenne 6enoro cBera B cieKTp. OIbITHI
HeprotoHa. CiioskeHHe CIIEKTPAIbHBIX [[BETOB.
Jucnepcus ceera

bubmuoreka [JOK
https://m.edsoo.ru/ff0c0f4c

75

KountpoJabHas padora Ne 4 nmo teme «
CBeToBbBI€ SIBJIEHUS», «IJIEKTPOMATHUTHbIE
BOJIHBDY

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c0e2a

76

AHanuz kKoHmpoabHoOU pabomwl. Y POK-
MpakTUKyM "BoJIHOBBIE CBOWCTBA CBETA!
mucnepcusi, tHTepdepeHnus u auppakuus”

Pasnen 5. KBanToBble siBjienus (17 yacoB)

OmnsiTel Pezepdopaa v miianerapHas Mojiesb

bu6moreka [IOK

7 aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Monens aroma bopa
79 Hcnyckanne v noryonieHrue cCBeTa aTOMOM. bubnuoreka [IOK
KBantsl. JIuHeituaTbie CIEKTPhI https://m.edsoo.ru/ff0c144c
JladopaTopHas patiom Ne 6 ""Habntwooenue Butmorexa LIOK
80 CNJIOWIHO20 U TUHEHYAMbIX CHEKMPO8 ,
" https://m.edsoo.ru/ff0c1550
ucnyckamena'' Hncmpyxkmasic no bK.
81 PamgnoakTuBHOCTE U €€ BUIIBI bubinorexa LIOK
https://m.edsoo.ru/ff0c1672
82 Ctpoenue atomHoro siipa. HykiionHnas Mojienb bubmnorexka [JOK
) https://m.edsoo.ru/ff0c18ac
83 PannoakruBHbIC npeBpanieHus. M30Tomsl Eubmiorexa TOK
) https://m.edsoo.ru/ff0clal4
84 Pemenue 3agau no teme: "PannoakTuBHbBIE bubnuoreka [JOK
npeBpaiieHus" https://m.edsoo.ru/ff0clb4a
85 [lepuoa nonmypacnana
Ypok-koHpepenus "PagroakTuBHbIE ) Bubmiorexa 1IOK
86 W3IIy4eHUS B IPUPOJE, MEAUIIMHE, TEXHUKE

https://m.edsoo.ru/ff0c2126
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SnepHble peakuu. 3aKOHbI COXpPaHEHUs bubmuorexa [IOK
87 _
3apsiJ0BOTO U MacCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
DHeprus cBs3U aTOMHBIX siziep. CBsA3b MacChl U bubnuorexa [JOK
88 _
SHEPIruu https://m.edsoo.ru/ff0cld7a
JladopaTopHas padora Ne 7 "' H3zyuenue
89 MPEKO08 3apANCEHHBIX YACMUY NO 20M08bIM
domozpaghuam''. Hncmpyxkmaoswe no bK.
Peakunu cunresa u nenenus saep. Ictounnku bubmmoreka [{OK
90 N .
sHeprun CoJIHIIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenus "AnepHas sHepreTuka.
91 JIeNCTBHS paIMOaKTUBHBIX U3Ty4YE€HUN Ha
JKUBBIE OpPraHu3Mbl"
e 8"H:
Jla6opaTopHasi padora Ne 8 "'"H3zmepenue Bu6morexa LIOK
92 ecmecmeenHo20 paouayuoHnoz2o Qona _
" https://m.edsoo.ru/ff0c223e
oozumempom'’. Uncmpyxkmaoi no bK.
KonTpoabHast padora Ne 5 mo teme
93 "KBaHToBbIe siBJIeHUSA"

Pasnes 6. [loBTopuTeibHO — 00001IaK0IIMIT MOXYJIb (9 YacoB)

Ananuz konmpoawvhot pabomsi. [loBTOpeHUE,
0006mIeHue. Penienne pacyeTHBIX U

bu6mmoreka [JOK

94
KA4eCTBEHHBIX 3a7a4 II0 TEME https://m.edsoo.ru/ff0c245a
"Bzaumonaeiictsue ten"
IToBTOpenue, 060061IcHNE. Pemenue
95 aC‘IeTli)-ILIX u Ka‘leCI"J[lBeHHBIX 3a/1a4 [0 TeMe Eubmiorexa TOK
{) N https://m.edsoo.ru/ff0c2572
TennoBsie MpoIecCh
IToBTOpenue, 060061IcHNE. Pemenue
p H bubmuoreka [JOK
96 pacueTHBIX U KaYeCTBEHHBIX 33]1a4 110 TeMe _
" on https://m.edsoo.ru/ff0c2a22
KIIJI TennoBbIX ABUTATEIICH
[ToBTOopenue, o0o6meHue. Pemmenue
p m bu6mmoreka [JOK
97 pacueTHBIX U KAYECTBEHHBIX 3a/1a4 110 TeMe

"KIIJ a3mekTpoycTaHoBOK"

https://m.edsoo.ru/ff0c2b30



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
https://m.edsoo.ru/ff0c2b30

98 [ToBTOpenue, 0606menue. JlabopatopHbie 1 bubmmoreka [JOK
paboTsel 1o Kypcy "CBeToBbIC sBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0606menue. Pabota ¢ Tekctamu bubnuorexa [JOK

99 n " 1 .

1o Teme "3aKOHBI COXpaHEHUSI B MEXaHUKE https://m.edsoo.ru/ff0c2d6a
IT .P

e B 10K

https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1 bubnuorexa [JOK
o Teme "CBeToBbIE SIBJICHUS" https://m.edsoo.ru/ff0c3044

102 [ToBTOpenue, o6o6menne. Pabora ¢ Tekcramu 1
o Teme "KBantoBas u snepHas ¢pusznka'

OBIIEE KOJJMYECTBO YACOB I1O 102

[TPOI'PAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

o Ilepprmkun M.M., A.W. UBanoB, @wusuka. 7 wi.: y4ebd. mius oOmeoOpazoBar.
yupexaenuii /A.B. Ileppimkun. — 2-e u3n., crepeotun. — M.: [Ipocsemenue, 2022.

o [Ileppimkuan M.M., AWM. MBanoB, ®wmsuka. 8 wi.: yuebd. s o0OmeoOpa3oBar.
yupexaenuii /A.B. Ilepeimkun. — M.: TIpocBenienne, 2022.

o [Ileppimkur WM., A.W. UBanoB, ®usmka. 9 k.. yueOHUK s 00meoOpa3oBar.
yupexaenuii /A.B. Ilepeimkun, — M.: [IpocBemenue, 2022.

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

e  ®dwusuka. 7 wiacc. 3aaHus ISl ONEHWBAHHS YYEOHBIX JTOCTIDKCHHH ydamuxcs /
Coct. Oxpumenko H.A., JlutBuaenko W.H., Cauex B.JI. — 2-e wu3nanwue,
nopadotannoe. — 'OY [AI10 «loneuxuit PUAIIO». — Honenk: Ucroku, 2018.

o @usuka. 8 kiacc. 3agaHus 75 OIICHUBAHUS YU€OHBIX AOCTKeHu ydanuxcs / CocT.
Oxpumenko H.A., JlutBunenko W.H., Cauex B.JI. — T'OY JIIO «J/loHenkuii
PUATIO». — Honenk: Mcroku, 2018.

o @usuka. 9 xinacc. 3agaHus IS OIICHUBAHUS YU€OHBIX TOCTHxReHUH ydanuxcs / Cocr.
Oxpumenko H.A., JlutBunenko WM.H., Cauwek B.JI. — T'OY IO «J/loneukuii
PUATIO». — Honenk: Mcroku, 2019.

e @usuka. 7-9 knacc. Coopuuk TectoBbix 3amannii / Coct. I'aBpunosa JI.K., Mcaenko
B.B., Oxpumenko H.A., — I'OY AIIO «oneuxuit PUIATIO». — Jloneux: Mcrokw,
2020.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

1. http://mondnr.ru — caiir MunucTepcTBa 00pa3oBaHus W HayKu JIOHEIKOW
Hapoanoii Pecyonukm.

2. https://otdel-ed.blogspot.com/p/blog-page_14.html — Gmor otaena ecTeCTBEHHBIX
qucuuiuind ['bOY ITTO « IOHPHUPO» B paznene «Duznkay.

3. http://www.school.edu.ru — odunHanbHBI CcepBep POCCHICKOIO IIKOJIHHOTO
o0pazoBaHwUsI.

4. http://festival.1september.ru — ®ecTuBans megaroruueckux uaei «1 ceHTIOps» —
caMbIil MacCOBBIN Menarorndeckuii popym B Poccuu, KOTOpHIi 1aeT BO3MOKHOCTh
KOKJOMY YYHUTEIIO0 NPEICTaBUTh CBOIO MENArorHyueckylo HAel, OMyOIHMKOBATh
cOOCTBEHHBbIE METOIUYECKHE pPa3padOTKHU, MOJCIUTHCS C KOJIJIETaMU CBOMMU
MIPEICTaBICHUSIMH O TPETOIaBaHUU.

5. http://www.riis.ru — MexayHapoaHas oOpa3oBaTebHas acCOIMAIs. 3amaud —
COJICHCTBHUE PA3BUTHIO 00pa30BaHUS B PA3IMUHBIX 00IACTSX.

6. http://www.fizika.ru — yueGHuKH, TaOOpATOPHBIE U KOHTPOJIbHBIC PabOTHI, TECTHI
u Jp.

7. https://www.metod-kopilka.ru/fizika.html — BHUJICOYPOKH, [IPE3CHTAIHH,
KOHCIIEKTBI, TeCThI, TUIAHUPOBAHUE U JIp. MaTepHAaIIbI 10 PHU3UKE.

8. http://sverh-zadacha.ucoz.ru/index/0-76 — yueOHble GuIBMBI 1O (GH3UKE IO
pazaenam.

9. http://metodportal.ru/articles/srednjaja-shkola — meroau4eckuii mopra.

10. https://simplescience.ru/collection/video — ¢pusuueckue ombIThH B OBITY.

11. https://resh.edu.ru - Poccuiickast 371eKTpOHHAs IIKOJA.



http://mondnr.ru/
http://www.school.edu.ru/
http://festival.1september.ru/
http://www.riis.ru/
http://www.fizika.ru/
https://www.metod-kopilka.ru/fizika.html
http://sverh-zadacha.ucoz.ru/index/0-76
http://metodportal.ru/articles/srednjaja-shkola
https://simplescience.ru/collection/video

