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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHMs COCTaBJieHA Ha
OCHOBE MOJIOKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOECHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOM mporpamMmebl, mpenctaBieHHbix B PI'OC OO0, a Takke ¢ y4éToMm
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENImu TpernojaBaHds y4eOHOTO
npeaMera «Pu3uKay.
Conmepxanue  mporpaMMbl 10 (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHHUE
€CTeCTBEHHOHAYYHOH T'PaMOTHOCTH OOYYAIOMIMXCSl W OpraHU3alMi0 H3ydeHHs (U3MKH Ha
NEeSITeIbHOCTHOW OCHOBE. B mporpamMe mo (U3MKE YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanusanuu TpeboBannit PI'OC OOO K TMIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yibTaTaM  OOydeHHus, a  TaKKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHusl.
[Iporpamma no Qu3suke ycTaHaBIMBAaeT paclpeiesieHne y4eOHOro maTepuana Mo rojaam
obydeHus (1o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIENOBATEILHOCTh H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJEep>KaHUus M Y4€Te BO3PACTHBIX
0COOEHHOCTEN 00yJaromuxcsl.
[Iporpamma no ¢u3uke pa3padoTaHa ¢ IENbI0 OKa3aHUSI METOANMYECKON MOMOIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIPEIMETY.
®uszrka ABISETCS CUCTEMOOOPA3YIOUINM JIJIsl €CTECTBEHHOHAYUHBIX Y4EOHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOIECCOB U SBJICHUH, W3y4aeMbIX XUMUEH,
OunoJsioTHel, acTpoHOMUEH U (PU3MYECKOi reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauboJiee sicHble oOpa3lbl MPUMEHEHHS HaydHOTO MeToja
MO3HAHUS, TO €CTh CII0Cco0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUI O MUDE.
OnHa w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType 0O0IIero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHMH €CTECTBEHHOHAYYHONW TpPAMOTHOCTM W HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAINoyiaracT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMH €CTEeCTBEHHOHAYYHYIO I'PaMOTHOCTb:!
® Hay4yHO OOBSCHSTDH SIBICHUS;
® OLIGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPHpPETUPOBATH JAaHHBIE W HCIOJb30BaTh Hay4yHbIC JOKa3aTeNbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu u3yueHus (U3NKU HAa YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHUSA OMIPEICIICHBI B
Konuenuun npenogaBanus ydeOHoro npeaMera «Dusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®@enepanuu, peanu3yloUMX OCHOBHBbIE 00II€00pa3oBaTeIbHbIE MPOTPAMMBI,
yTBepkAEHHON pemienneM Komternn MununcrtepctBa mnpocsemenus Poccuiickoin denepannn
(mpotoxon ot 3 nexabpst 2019 r. Ne [TK4BH).
Hean u3yvyenus pusnku:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIeHUs OOydJaroIuxcs K HaydHOMY H3YYEHHIO
MPUPOJIBI, PA3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TMPEJICTABICHUH O HAydHOM MeETOAE TMO3HaHUS U (OPMHPOBAHUE
HCCIIEIOBATENIBCKOIO OTHOLIEHMSI K OKPYXKAIOIIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3y4yeHHs OCHOB CTPOEHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (PM3UKH;



e (opMupoBaHHE MPEACTABICHUNA O POJIH (U3UKHU JUISI PA3BUTHUS JAPYTUX €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 (U3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00eCIICUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:
e npuoOpeTeHHEe 3HAHWKA O MAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,
TETUTOBBIX, IEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
e 1puOOpeTeHHe YMEHUH ONUCBHIBATH U OOBACHATH (U3NYECKHE SBJICHUS C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUIA;,
® OCBOGHHE METOJIOB pEUICHHS NPOCTEHIINX Ppacu€THBIX 3a/7a4 C HCIOJIh30BAHUEM
(bU3NIECKUX MOJIENIEeH, TBOPUECKUX M MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;
® Dpa3BUTHE YMEHUH HAOMIOJATh TPUPOJHBIC SBJICHUS W  BBITIOJTHATH  OIBITHI,
nabopaTopHble pabOTHl W AKCHEPUMEHTATBHBIE HCCIEIOBAHUS C HCIIOJE30BAaHHEM
W3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOCHHE MPUEMOB paboThl ¢ WHbOpMaIueln (PU3NUECKOTO COAepKaHUs, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHUSX (GU3WKH, aHaIW3 M KPUTHUYECKOE
OlleHMBaHHE UH(OpPMaLNY;
® 3HAKOMCTBO €O cepamu MpodeCCHOHATHHON JACATEIHPHOCTH, CBA3aHHBIMHU C (DU3UKOH,
Y COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JOCTHKEHUSIX (PU3NUYECKOI HAYKH.
Ha usydenune ¢usuxu (06a30BBI ypOBEHb) HA YPOBHE OCHOBHOIO 00IIEero oOpa3oBaHUs
oTBoaMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B Henemo), B 8 kinacce — 68 acoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme o Gpu3uKe rnepeueHb J1adopaTOPHBIX pabOT U OMBITOB HOCUT
pEKOMEHAATENbHBIA XapakTep, YYUTeNlb JeaeT BBIOOp MpoBeAeHUs JabopaTOpHBIX padoT u
OTIBITOB C YY4ETOM UHIUBUIYAIbHBIX 0COOEHHOCTEN 00yJaromMXCsl, CIICKa SKCIIEPUMEHTAIbHBIX
3aJlaHu, MpeJlaraéMbIX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'O AK3aMeHa Mo (pusmke.

COJEPKAHUE OBYYEHUA
7 KJIIACC

Pa3nen 1. ®usuka u e€ poJib B IO3HAHMH OKPY/KAKOIIEr0 MUPA.

®dusnka — Hayka o0 npupoje. SBneHus npupoabl. PU3NUecKue SIBICHUS: MEXaHUUYECKUE,
TEIIOBBIE, SJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeMMuuHBL W3MmepeHue ¢usnueckux BenuuuH. Du3ndeckue MpUOOPHI.
[TorpemHocTs U3MepeHnii. MexayHapoaHasi cUCTeMa €AMHULL.

Kak ¢usuka u npyrue ecrecTBEHHbIE HayKd M3y4aloT MpUpoAy. EcTecTBeHHOHayIHBIN
METO/I TO3HAHUS: HAONIOJCHHE, IMOCTAHOBKA HAyYHOTO BOMPOCA, BBIABIKEHHE THIIOTES,
OKCIEPUMEHT II0 TPOBEPKE THUMNOTe3, O0OBsicHEHHe HabmomaeMoro seieHus. Onucanue
(bu3MUYECKUX SABIICHUHN C TIOMOIIIBIO MOJIEIEH.

JHemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIE SIBJICHHUS.



2. ®wuznyeckue NpuOOPHl U MPOLEAYpa MPSMBIX U3MEPEHHIH aHAJOTOBBIM M IM(PPOBHIM
puOOpPOM.
Jlabopamopusie pabomot u onvimel.
OmnpeneneHue eHbl IeIEeHUS MKaIbl H3MEPUTEIBHOTO pUdopa.
N3mepenue paccTossHUM.
W3mepenune 00bEMa JKUAKOCTH U TBEPIOTO Tea.
Ornpenenenue pa3MepoB MaJbIX TEJ.
W3mepenue temmeparypbl IpH IOMOLIM JKUAKOCTHOTO TEpPMOMETpa M JlaTuMKa
TEMIEPATYPHI.
6. IlpoBenenue wuccienoBaHus MO TMPOBEPKE TUIOTE3bl: JATBHOCTH MOJETA MIapuKa,
MYILIEHHOTO0 TOPU30HTAIbHO, TEM 0O0JIbIlIe, YeM OOJIbIIIE BHICOTA MTYCKA.
Paznen 2. IlepBoHauyasnbHble CBeJleHUS] 0 CTPOCHUH BellecTBA.
CrpoeHue BelecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mmepbl. ONbITHI, J10Ka3bIBAIOILINE
JMCKPETHOE CTPOCHHE BEIECTBA.

Al e

JBmxenne dvactuil BemecTtBa. CBA3b CKOPOCTH JBHMXKEHUS YacTHUI[ C TEMIEpaTypoi.
BpoyHoBckoe naBuxenue, muddy3us. BzauMmoneicTBHe dYacTHI] BEIIECTBA: TPUTSHKEHUE U
OTTaJIKUBaHUE.

ArperaTtHble COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH W  TBEPIBIX
(kpucTaymmnuecknx) Tel. B3anmMocCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbix
COCTOSIHUSIX M MX aTOMHOMOJICKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHhIX COCTOSTHUUN
BOJIBI.

Jemoncmpayuu.

1. HabGmroneHue OpOyHOBCKOTO JABUKCHUS.

2. HabOmonenue nuddysuu.

3. HaOmronenue siBJICHHM, OOBSICHSIOMMXCS MPUTSKEHUEM WIH OTTAIKHUBAHUEM YacTHUIL

BEILIECTBA.

Jlabopamopnuwie pabomel u onvimel.

1. OueHka 1uaMeTpa aToMa METOAO0M PSIOB (C UCIIOIb30BaHUEM (GoTorpaduii).

2. OmnbIThI 110 HAOIIOIEHUIO TEIUIOBOTO PACHIMPEHHUS Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHue U B3auMoaeicTBHE TeJl.

Mexanuueckoe aBMxeHUEe. PaBHOMepHOe U HepaBHOMEpHOE JBUKeHUE. (CKOpOCTb.
Cpennsisi CKOPOCTh IPY HEPABHOMEPHOM JIBMKEHUH. Pacuér rmyTu U BpeMeHU JIBUKEHHUS.

SBnenue wHepuuu. 3aKOH HHepuuU. B3aumonelcTBue Tell KaK NPUYMHA W3MEHEHUs
CKOpPOCTH JIBWKEHMs Tell. Macca kak Mepa uHepTHOcTU Tena. [lmoTHocth BemectBa. CBA3b
TJIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €IMHHIIE 00bEMa BEIIECTBA.

Cuna Kak XapakTepucTuKa B3aumojerctBus Ten. Cuiia ynpyroctd U 3akoH ['yka.
N3mepenune cuiibl ¢ MOMOIIBIO JAMHAMOMETpA. SIBI€HHE TArOTeHUss W cuia TsokecTd. Cuia
TSDKECTH Ha Apyrux riaHerax. Bec tenma. HeBecomocTs. CrnoxeHue cuil, HampaBJ€HHBIX I10
onHOH npsmoii. PaBHozelcTByromas cui. Cuna TpeHus. TpeHne CKOJIBKEHUS U TPEHUE TOKOSL.
Tpenue B mpupoae U TEXHUKE.

Hemoncmpayuu.

1. HabnropeHrne MEXaHHYECKOTO ABWKECHUS Tea.

2. W3mepeHne CKOpPOCTH MPSMOJIMHEMHOTO JBUKEHUS.

3. HabnroneHue siBICHUS UHEPIIUH.

4. HabmogeHne U3MEHEHHS CKOPOCTH TIPU B3aMMOJICHCTBHH TE.



5. CpaBHeHHE MacC 0 B3aUMOJACUCTBUIO TEll.

6. CnoxeHue cujl, HalpaBJIEHHbIX 110 OJHOM IPSIMOM.

Jlabopamopusie pabomot u onvimel.

1. OmnpeneneHue CKOPOCTM PaBHOMEPHOIO JBMKEHHUS (IIapuKa B >KUIKOCTH, MOJEIU
AIEKTPUYECKOTO aBTOMOOHIIA U TaK JIajiee).

2. OmnpeneneHue cpelHEdl CKOPOCTU CKOJBXKEHMsI OpycKa WIM IIapuKa 10 HAaKJIOHHOU

TUTOCKOCTH.

Omnpenenenne IOTHOCTH TBEPIOTO TeA.

4. OmpITHI, JEMOHCTPUPYIOIINE 3aBHCUMOCTh pacTsDKeHUs (aedopmarum) IpyKUHBI OT
MIPUIIOKEHHOMN CHUJIBI.

het

5. OMBITHL, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIbKEHHUS OT Beca Tela U
XapakTepa CONPHUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. laBnenue TBEPABIX TeJl, dKUAKOCTEH U ra3oB.

JaBnenne. CriocoObl yMEHbIIIEHUS U YBEIMUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIEHUS Ta3a OT 00bEMa, Temrnepatyphl. [lepenava naBiaeHus TBEPABIMHU TEJIaMH, KUAIKOCTIMU
u razamu. 3akoH [lackang. ITHeBMaTHueckne MamuHbL. 3aBUCUMOCTH JIaBJICHUS KUJIKOCTH OT
riyounbl.  [mapocratmueckuit  mapagokc. CooOmiaromuecs — cocynsl.  ['mapaBinndeckue
MEXaHU3MBI.

Atmocdepa 3emnun u atmochepHoe naBieHue. [IpuuuHBI CylecTBOBaHUS BO3YIIHOMN
o6onoukn 3emnu. OnbiT Toppuuennu. M3mepenue aTrmochepHOro NaBlieHUs. 3aBUCHMOCTH
aTMOC(epHOro JaBJIeHHS OT BBICOTHI HaJX YypoBHeM Mops. [lpubGopbl i u3MepeHUs
aTMOC(hEepHOTO JTaBJICHHS.

JleiicTBHE KUIIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TeJl0. BriTankuBaromias (apxumMe0oBa)
cuna. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTypBhI.

[lepenava naBiaeHUS KUIKOCTBHIO U Ta30M.

CooOmatomuecst COCypl.

I'mapaBnuueckuit nmpecc.

[IposiBnenue aericTBUsS aTMOC(HEPHOTO TABICHHUSL.

3aBUCHMOCTh BBITAIKUBAIOLIEH CHUJIBI OT 00bEMa NOTPYKEHHOM 4YacTH Tela M

IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BHITANKHUBAIOIIEH CHIIBI BECY BHITECHEHHOM KUIKOCTH.

YcnoBue 1uUIaBaHMsS TeJ: IUIaBaHUE WU TMOTPY)KEHUE Tel B 3aBUCUMOCTH OT

COOTHOIIEHUS TUNIOTHOCTEH Tela U KUAKOCTH.

Jlabopamopusie padbomot u onvimol.

1. HccnenoBaHue 3aBUCHMOCTH Beca Tejla B BOJE OT 00bEMa MOTrpyXEHHOU B KHUIKOCTh
YacTH TeJa.

2. OmpeneneHue BBITAIKUBAKOIIECH CHIIbI, JCWCTBYIOIIEW Ha TeENNO, NOTPYKEHHOE B
KUJKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJKUBAIOLIEH CHIIbI, JACHCTBYIOIIEW Ha TEIO B
XKUJKOCTH, OT MACCHI TeJA.

4. OnbIThl, JEMOHCTPUPYIOLIKE 3aBUCUMOCTb BBITAJIKMBAIOLIEH CHIIbI, AEMCTBYIOIIEH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOHN B KHUAKOCTh YaCTH TeJIa U OT IUIOTHOCTH
AKHUJKOCTH.
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5. KonctpynpoBaHue apeoMeTpa WIM KOHCTPYMPOBAaHUE JIOJAKM U OIpeAeieHue eé
I'PY30I10IbEMHOCTH.

Pa3nea 5. PaGora u MomHoCTh. JHEpIrus.

Mexanunueckasi padota. MOITHOCTb.

[Ipoctbie MexaHu3Mbl: pblyar, OJOK, HakJIOHHas IUIOCKOCTh. IIpaBmiio paBHOBecus
peryara. [IpuMeHeHne mpaBwiia paBHOBECHSI phlyara K OJIOKY. «30JI0TO€ MPaBHIIO» MEXaHUKH.
KIIJ nmpoctbix Mmexanu3MoB. [IpocTble MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas sHeprus. Kunermueckas W noTreHUuualnbHass 3Heprus. I[IpeBpamienne
OJIHOTO BUJa MEXaHUYECKOM 3HEPTUHU B APYroil. 3aKOH COXpaHEHUs SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopubvie padomot u onvimel.

1. Omnpenenenue pabOThl CHJIBI TPEHUS TPU PABHOMEPHOM [JBM)KEHMM Tella IO

TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBanue yCIOBUM PaBHOBECUS pblyara.
3. HUsmepenue KIIJI HaKIIOHHOW IJIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHHS] MEXaHUYECKOW SHEPIUU.
8 KVIACC

Pa3znesn 6. TenioBble siBJIeHUSA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUHM CTPOCHUS BelecTBa. Macca
U pa3smepbl aroMOB M MOJeKyld. ONbITbl, MNOATBEPKIAIOIIAE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKMHETUYECKOMN TEOPHUH.

Mogenu TBEPAOTO, )KUAKOTO U ra3000pa3HOT0 COCTOSIHHM BemecTBa. Kpucrammmaeckue u
amopdusbie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUH
MOJIEKYJIIPHO-KMHETHYECKOW Teopun. (CMauyumBaHME U KanWUIApHbIE sBIEeHHS. TeruoBoe
pacuIMpeHue U cKaTue.

Temneparypa. CBsA3p TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOIO JABM)KEHHUS YaCTHII.
Buytpennsis sHeprus. CnocoObl H3MEHEHHUS BHYTPEHHEM »SHEpruu: Tervionepenada u
coBeplieHre paboThl. Buapl Temonepenaun: TEIIONPOBOIHOCTb, KOHBEKIIHS, U3TyYeHHE.

KonudecTtBo TeminoTel. YenbHas TEIVIOEMKOCTh BelIECTBAa. TemiooOMeH U TemIoBOe
paBHOBecHe. YpaBHEHUE TeIUIoBoro Oananca. [lnaBnenue W oTBepleBaHUE KPUCTAILTUYECKHX
BEIIECTB. YJenpHas Temiora IuiaBneHus. [lapooOpazoBanume u KoHzaeHcanus. lcmapeHue.
Kunenue. YnenbHas TermioTa mnapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATypbl KHIEHHS OT
aTMOC(EepHOTO JTaBICHHUS.

Bnaxnocts Bo3ayxa.

DHeprus TOIIMBA. Y IelbHAas TEMJI0Ta CrOPAHUSL.

[Mpuanuner padotsl TeruoBbix aBurareneit KIIJ[ TemmoBoro nBuratens. TeruioBbie
JIBUTATENH U 3aIIUTa OKPYKAIOIIEH Cpe/Ibl.

3aKOH COXpaHEHUs U MPEBPAILCHUs SHEPTHH B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

Habmonenne 6poyHOBCKOTO JABMKEHUS.

Hab6monenue nuddysun.

Habmoenue sSBiIeHUI cMadyiBaHUS M KAMMJUTSIPHBIX SIBJICHHM.

Habmroienue TemmoBoro paciupeHus Teil.

W3menenue naBieHus ra3a npu U3MEHEHUU 00bEMa U HAarpeBaHUU WU OXJIAXKICHUU.
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6. IlpaBuna u3MepeHus TEMIIEPATYphI.
7. Bupnsl Temonepenadm.
8. OxulaxaeHue IpU COBEPILIEHNUU pabOTHI.
9. HarpeBanue npu coBepiieHUH pabOThl BHEIIHUMHU CHIIAMHU.
10. CpaBHEeHME TEMIOEMKOCTEN Pa3INYHbBIX BELIECTB.
11. Habmronenue KurmeHwus.
12. Ha0OnroaeHue nocTosiHCTBA TEMIEPATyphbl IPU IIaBIEHUH.
13. Mopenu TeraoBbIX ABUTATEIICH.
Jlabopamopusie padomot u onvimel.
OnpIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSKEHHUS.
OnbITHI 0 BRIpAIIMBAHUIO KPUCTANIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpIThI 10 HAOIIOACHUIO TEIJIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTENH U TBEPBIX TEII.
Omnpenenenue qaBieHUs BO3AyXa B OAJIOHE MITIPHUIIA.
OnepIThI, AEMOHCTPUPYIOLIUE 3aBUCHUMOCTb JaBJICHHUS BO3JIyXa OT €ro o0béMa Hu
HarpeBaHus WIH OXJIaKICHUS.
6. IlpoBepka rUMOTE3bl JUHEHHOW 3aBUCHUMOCTH JJUHBI CTOJIOMKA JKHUAKOCTH B
TEPMOMETPHUUECKOMN TPyOKe OT TeMIIepaTyphbl.

7. HaOmoneHue M3MeHEHUs BHYTPEHHEH SHEpruM Teja B pe3ysbTaTe Telyionepeaadu u

paboTHl BHEIIIHUX CHIL.

8. HccnenoBanue siBIeHHS TEMJI000MEHA TPU CMEUIMBAHUH XOJIOIHOM U TOpsiYei BOABI.

9. OmpeneneHue KOJWYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOM NpHU TEIIOOOMEHE ¢

HarpeThlM METaUINYECKUM IIMITHHIPOM.

10. Onpenenenne yneabHON TEMIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npouecca uCnapeHus.

12. OnpenenieHre OTHOCUTEIBLHOM BIAXKHOCTH BO3IyXa.

13. Onpenenenne yneabHON TEMIOTHI IUIABJICHUS JIbJa.

Pa3znen 7. DiiekTpryeckne 1 MAarHUTHbIE SIBJICHHSI.

Onextpuzanus Ten. JlBa poja 3MEeKTpUYeCKUX 3apsaoB. BzaumopeicTBre 3apsKEHHBIX
ten. 3akoH KyrnoHna (3aBUCHMOCTB CHJIBI B3aMMOJCHMCTBUS 3apsSKEHHBIX TEA OT BEJIUYUHBI
3apsAZI0B U PACCTOSHUS MEXK]Y TEIaMH).

Dnextpuueckoe nose. Hanpsmxk€HHOCTH 3neKTpuyueckoro mnosst. [lpuHuun cymeprno3uuuu
ANIEKTPUYECKHX IOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3apsaaoB. DIEMEHTapHBIM snexkTpuueckuid 3apsan. CtpoeHue
atoma. [IpoBOAHUKH U JUAIEKTPUKHU. 3aKOH COXpaHEHUS AIIEKTPUUECKOr0 3apsa.

Ao e

SHGKTpI/I‘IeCKI/Iﬁ TOK. YCJIOBUS CYHICCTBOBAHUA JJICKTPUYICCKOI'O TOKaA. Hctounuku
IIOCTOAHHOI'O TOKa. I[CIZCTBHH OJICKTPUYCCKOTO TOKa (TeHHOBOe, XUMHYCCKOC, MaFHI/ITHoe).
9HeKTqueCKHﬁ TOK B ) KMAKOCTAX U Ia3ax.

3J'IeKTpI/IquKa$I ICIIb. Cuna TOKAa. QHCKTpH‘ICCKOC HAIIpsKECHUEC. COHpOTI/IBHCHI/Ie
IMPpOBOAHUKA. YnenbHOE COIIPOTUBJICHHUEC BCHICCTBA. 3akon Owma i1 ydaCTKa [CIIH.
IlocnenoBarenbpHOE U napajijyieJIbHOC COCANHCHUC ITPOBOJHUKOB.

PaGora u MOIITHOCTB 3JICKTPHUYCCKOI'O TOKA. 3akoH I[)KOYJ'ISI—HGHI_I&. 3J'IeKTpI/I‘IeCKI/Ie IS
n HOTpe6I/ITCJ'II/I BHCKTpH‘{eCKOf/'I SHCPruu B 6B1Ty. KOpOTKOC 3aMbIKaHHUC.

IloctosiHHBIE MarHuThl. B3aumMoaeicTBHE IIOCTOSHHBIX MAarHuToB. Mar"HuTHoe IIOJI€.
MarnuTtHoe 1ojie 3eMJIM U €r0 3HaYCHHUE JJIs )KU3HH Ha 3emue. OmbIT SpCTCIIa. MarsuTHOE€ 10Jj1e
QJICKTPUYCCKOT'0 TOKaA. HpI/IMCHCHI/IC OJICKTPOMArHuTOB B TCXHHKCE. I[eﬁCTBHC MAarduTHOTO IIOJIA



Ha T[POBOJHUK C TOKOM. OJEKTPOJBUIaTelb IOCTOSSHHOrO TOoKa. lcrnonb3oBaHue
AJIEKTPOIBUraTeNIel B TEXHUYECKUX YCTPOICTBAX U Ha TPAHCIIOPTE.

Oneiter  @apagness. SIBieHue  snekTpomMarHuTHoM  uHaykuuu. IlpaBwio  Jlenuna.
OnekrporeHeparop. CrnocoObl TOJYYEHUS] DIICKTPUUECKOM HSHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3aIus Tel.

JIBa posa EeKTPUYECKUX 3apsA0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEJI.
YCTpOoUCTBO U IEHCTBHE AIEKTPOCKOIIA.

DneKkTpocTaTHuecKas NHIYKIIHS.

3aKOH COXpaHEHUsI DIEKTPUUECKUX 3apsI0B.

[IpoBOTHUKY U TUAIIEKTPUKH.

MopenupoBaHu€e CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.

HcToynnky MOCTOSTHHOTO TOKA.
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9. JleicTBUA 2IEKTPUIECKOTO TOKA.

10. DnexTpruyecKkuii TOK B KUJIKOCTH.

11. T"a30BbI# pa3ps.

12. I3mMepeHue CUilbl TOKa aMIepMeTPOM.

13. 3mepeHue 3IeKTpUYECKOro HAMPSKEHNS BOJIBTMETPOM.

14. Peocrat 1 Mara3uH CONPOTUBIICHUN.

15. B3aumoaeicTBre HOCTOSHHBIX MAarHUTOB.

16. MoaenupoBaHie HEBO3ZMOXKHOCTH pa3JIeIeHUs MOJIFOCOB MAarHUTA.

17. MonenupoBaHrue MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

18. OmwIT Opcrena.

19. MarauTtHO€ noJjie Toka. DJIeKTPOMarHur.

20. [elicTBME€ MarHUTHOTO MOJISl HA MPOBOIHUK C TOKOM.

21. DneKTpoaABUraTelib MOCTOSIHHOTO TOKA.

22. UccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHTYKIIHH.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HaIlpaBJIEHUS MHIYKIIMOHHOTO TOKA OT YCJIOBUM €ro BOSHUKHOBEHHSL.

25. DneKTporeHepaTop MOCTOSSHHOTO TOKA.

Jlabopamopnwie pabomel u onvimel.

OnbIThI 10 HAOTIOACHUIO SJCKTPU3AINH T MHIYKIIUEH U IPU COMPUKOCHOBEHUH.

HccnenoBanue AeCTBUSA AIEKTPUUECKOTO MOJIs1 HA IPOBOJHUKH U IUAJIEKTPUKH.

COopka u mpoBepKa padoThI IEKTPUUECKOH IeTH MOCTOSHHOTO TOKA.

N3mepeHue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HapsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 pe3UCTOP, OT COMPOTUBIICHHS

pe3ucTOopa U HANPSHKEHUS Ha PE3UCTOpeE.

7. OnbIThl, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  3JIEKTPUUYECKOTO  CONMPOTHUBIICHUS
MPOBOJIHUKA OT €r0 JJIMHBI, MJIOIAU NONEPEYHOTO CEUEHHs U MaTepHaa.

8. IlpoBepka mpaBuja CIOXEHUS HANPSHKEHUN MPH TOCIEI0BATEILHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia Ajsl CUJIbI TOKA MIPU NapajIeIbHOM COEAMHEHUU PE3UCTOPOB.

10. Onpenenenue pabOTHI ANEKTPUUECKOTO TOKA, UAYIIETO YePe3 PE3UCTOP.

11. Onpenenenre MOLUTHOCTH JIEKTPUUYECKOTO TOKA, BBIACIEMON Ha PE3UCTOPE.
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12. UccnenoBanue 3aBUCMMOCTH CUJIbI TOKA, MAYILETO YEPE3 JaMIOUYKy, OT HaIpsKEHUs
Ha HEW.

13. Onpenenenue KIIJ[ narpesarensi.

14. ccnenoBaHue MarHUTHOTO B3aUMOAEHCTBUS TOCTOSHHBIX MarHUTOB.

15. I3yyeHue MAarHUTHOrO TOJS IOCTOSIHHBIX MAarHMTOB MNP HX OOBEIUHEHUH U
pa3IeIIeHUN.

16. VccnenoBanue neicTBUS 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI B3aUMOJICHCTBUS KATYILIKU C TOKOM U
MarHuTa OT CUJIbl TOKA U HAIIPaBJIEHUS TOKA B KaTYyILIKE.

18. M3yuenue neiicTBUS MarHUTHOTO MOJISE HA POBOJTHUK C TOKOM.

19. KoHctpyrnpoBaHue U U3ydeHue paboThl AJIEKTPOIBUTATENS.

20. Usmepenne KIIJ] anekTpoaBUraTeibHON YCTaHOBKH.

21. OnbITEl MO HUCCIEIOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM MHAYKLHHU: HCCIEI0BAaHHE
W3MEHEHUI 3HaYEHUS U HallpaBJICHUs] HHAYKIIMOHHOTO TOKa.

9 KJIACC

Pa3nen 8. Mexanuyeckue siBJICHUS.

Mexanndeckoe AaBukeHHe. MarepuanpHasg Touka. Cucrema otcuéra. OTHOCHTEIBHOCTh
MEXaHWYECKOTO JIB)KEHMs. PaBHOMepHOe mnpsMoJuHEHHoe nABMkeHue. HepaBHomepHoe
NpAMOJIMHENHOE JBWKeHUEe. CpedaHsis U MTHOBEHHasi CKOPOCTh Teja MPH HEPABHOMEPHOM
JBUKECHUM.

VYckopenue. PaBHoyckopeHHOe npsiMouHelHOe aBrkeHne. CBoOoiHoe mageHue. OmbIThI
lanunes.

PaBHOMEpHOE ABMXKEHUE TIO OKpY)KHOCTH. [lepron u yactora oOpamenus. JIuHeiHas u
YIJIOBAsi CKOPOCTH. LIeHTpocTpeMUTEIBHOE YCKOPEHHE.

ITepBriit 3akon Hprotona. Bropoit 3akon Herotona. Tperuit 3akon Herotona. Ilpuniun
CYIIEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cuja TPEHUs CKOJIBKEHHMS, CUila TPEHHS
MIOKOs1, APYTUE BUABI TPEHUSI.

Cuna TsKECTH U 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOJHOIO TMa/eHUSs.
JBwxenne mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopocTb. HeBecomocTs u
Meperpy3KH.

PaBHOBecue marepuanbHOU TOukH. AOCOIIOTHO TBEPAOE Teso. PaBHOBecHe TBEPIOTO Tea
C 3aKpeIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynse Tena. U3menenune umnynbsca. Mmnynbe cuiibl. 3aKOH COXPaHEHUsT MUMITYJIbCa.
PeakTuBHOE ABMXKEHUE.

Mexannyeckass paboTa U MOIIHOCTh. PaboTa cun TsbkecTH, ympyroctd, TpeHusi. Cs3b
SHepruu u paboTel. [loTeHIManbHas SHeprus Tena, MOTHSATOrO HaJa MOBEPXHOCTHIO 3EMIIH.
[loTreHunanpHas 3Heprus cxarod npyxuHsl. Kunetnueckas sneprus. Teopema 0 KHHETHYECKOM
SHEPruu. 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUU.

Hemoncmpayuu.

1. HabnropeHre MEXaHHYECKOTO ABMKEHUS TeIa OTHOCUTENBHO Pa3HBIX TEJN OTCUETA.

2. CpaBHeHHME MyTeH W TPACKTOPHUM JBWKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO

pa3HBIX TEJI OTCUETA.

3. H3mepeHue CKOPOCTU U YCKOPEHUS MPSMOIMHEHHOTO IBUKEHHUS.

4. HccnepoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBHKECHHUS.



7.

8.

9.

10.
11.
12.
13.
14.
15.
16.

HaGmronienue IBU>KEHUS Tl 110 OKPYKHOCTH.

Habnronenne MexaHM4YecKUX SBJICHUN, IPOUCXOSIIUX B cucTeMe oTcuéTa «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHHH OTHOCUTEIHHO KaObuHeTa (PU3HKH.
3aBHCHMOCTb YCKOPEHUS TeJla OT MacChl Teja U JACHCTBYIOIEH HA HETO CHJIBL
HaGnroneHnue paBeHCTBa CUII IIPU B3aUMOJCHCTBUY TEI.

N3menenue Beca Tenia Npu yCKOPEHHOM JIBUKCHHH.

[Iepenaya nMmynbca nIpyu B3aMMOAECHCTBUH TEII.

[IpeoOpazoBanus YHEPTUHN TIPU B3aUMOACHCTBUH TEIL.

CoxpaHeHue UMITyJIbCa IPU HEYIIPYTOM B3aUMOIEHCTBUU.

CoxpaHeHHe UMITyJIbCca IPU a0COJIIOTHO YIIPYTrOM B3aUMOJAEHCTBUU.

Habnonenue peakTHBHOTO JBUKEHHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTHH MTPU CBOOOTHOM A ICHUH.

CoxpaHeHre MEXaHUUECKON YHEPTUU NPH JBHKEHUH TeJla MO/ IeHCTBUEM NPY>KUHBI.

Jlabopamopuwvie padbomot u onvimel.

1.

*®

10.

11.

KoHncTpynpoBanue TpakTa JUisi pa3roHa M JAlbHEWIIEro pPaBHOMEPHOIO JBUKEHHS
IrapuKa U TCIICKKH.

Onpenenenre cpenHell CKOPOCTH CKOJBXKEHHsI OpycKa WM JIBUXKEHHS IapuKa IO
HAaKJIOHHOM IUIOCKOCTH.

Omnpenenenre yCKOpeHHUs Teja IMPU PAaBHOYCKOPEHHOM JBHM)KEHUU MO HAKIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IyTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JABMKEHUH 0e3
HayaJbHOW CKOPOCTH.

IIpoBepka TruMOTE3Bl: €CIM TMPU PABHOYCKOPEHHOM [JBM)KEHUM O0€3 HaydalbHOU
CKOPOCTM IIyTM OTHOCATCA KaK psJl HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEXXYTKHA BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJBKEHHUS OT CUJIbI HOPMAJIbHOTO
JIABJICHMUSL.

Omnpenenenne ko3 duiueHTa TpeHus: CKOIbKEHHUS.

Onpenenenne )XECTKOCTU MPYKHUHBI.

Omnpenenenue paOOTBl CUJIBI TPEHUS IIPU PABHOMEPHOM [BI)KEHUM Teja IO
TOPU30HTAIBHONW OBEPXHOCTH.

Omnpenenenue pabOThl CUIIBI YIPYrOCTH HpU HOAbEME Ipy3a C MCIOJIB30BAaHUEM
HETO/IBM)KHOTO U TIOIBMXKHOTO OJIOKOB.

W3yueHue 3aK0Ha COXpaHEHUS SHEPTUU.

Paznen 9. Mexannueckue KoJ1e0aHUA U BOJHEI.

KonebarenbHoe aBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHUM: MEpUoj, 4acToTa,
aMIuTyna. Marematudyeckuili M NOpPYKMHHBIM MasTHUKHU. [IpeBpalieHue »Hepruu mnpu
KO1€0aTeIbHOM IBIDKEHUU.

3aryxaromue konebanus. BeiHyxneHHbie kKoneOanus. Pesonanc. Mexanndyeckie BOJHBI.
CaoiicTBa MexaHnueckux BoJH. [[pogoiabHbIe M onepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHuueckue BOJIHBI B TBEPIOM TeJ€, CEHCMUYECKUE BOJIHBIL.

3Byk. ['poMKOCTh 3ByKa 1 BhicoTa TOHA. OTpaxkeHue 3Byka. MH(pa3Byk U yabTpa3ByK.

Jemoncmpayuu.

1. Habnropenue koneOaHUid TEN MO JEHCTBUEM CUJIBI TSHKECTH U CHIIBI YIIPYTOCTH.
2. HabGnronenue konebaHui Tpy3a Ha HUTHU U HA TIPY)KHUHE.

3. HabGnroneHue BBIHYKICHHBIX KOJIEOaHUN U pe30HaHca.



4. PacnpocTpaHeHue npoI0IbHBIX U MOMEPEUYHBIX BOJIH (Ha MOJIEIH).
5. HabmoneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHYECKHUI pe30HaHC.
Jlabopamopusie padbomot u onvimel.
1. Omnpenenenue 4acTOTHI U EPUOJIA KOJIeOaHUI MaTeMaTHUYECKOIO MasiTHUKA.
2. OmnpezneneHue 4acTOTHI U NEPUOJA KOJIeOaHHUM IPYKUHHOTO MasTHUKA.
3. HccnenoBaHue 3aBUCUMOCTH IE€pHOJA KOJEOAaHUHN IMOJABEIIEHHOTO K HUTU Ipy3a OT
JUTMHBI HATH.
4. HWccnenoBaHue 3aBUCHUMOCTH IepHoJa KojaeOaHUN MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.
5. TlpoBepka HE3aBUCHMOCTH TE€pHOJia KOJeOaHWIl Tpy3a, MOJBEIICHHOTO K HHUTH, OT
Macchl rpysa.
6. OmnbITel, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh MEpHOJa KOJEOaHWW MPYKUHHOTO
MasITHMKA OT MacChl TPy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHUst CBOOOHOTO MMaICHHUS.
Pa3nen 10. DnekTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMAarHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE MOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana snexkTpoMarHUTHBIX BOJH. VMcnonbp3oBaHue 351€eKTPOMAarHUTHBIX BOJIH Uil COTOBOM
CBSI3H.
DnekTpoMarHuTHas nmpupoa ceera. CKkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopnuwie pabomel u onvimel.
1. N3ydyeHue CBOKCTB 3JIEKTPOMArHUTHBIX BOJIH C TTIOMOIIbIO MOOMJILHOTO TenedoHa.
Pa3pen 11. CBeToBLI€e SIBJEHUS.
JlyueBas monenb cBera. Mcrounuku ceeta. [IpsmosimHeliHOE pacnpOCTpaHEHUE CBETa.
3atmenus Cousiaia u JIynel. Otpaxkenue cBera. [mockoe 3epkano. 3aKOH OTpaKeHUs CBETA.
[Ipenomiienne cBera. 3aKoH mpeaomiieHHs cBeTa. [loaHOe BHyTpeHHee OTpa)K€HUE CBETa.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B OITHYECKUX CBETOBOJIAX.
Jlunza. Xox mydeit B mnmH3e. Omnrtuyeckas cucreMa ¢oToamnmnapara, MHKpPOCKONa U
Teneckona. ['1a3 kak ontuyeckas cucrema. bam3opykocTs U JaIbHO30PKOCTb.
Paznoxxenue 6enoro ceeta B criekTp. OnbiTel HptoToHa. ClioskeHHE CIIEKTPATbHBIX [IBETOB.
JHucnepcus cgera.
Hemoncmpauuu.
[IpsiMonMHENHOE pAacTIPOCTPAHEHHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n300pakeHHit B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.
OnTuyeckuii CBETOBO/I.
Xon nyueit B cobuparomeit JuHse.
XoJ Jlydel B pacCenBaroLeH JIMH3E.
[omy4yenne n300paXkeHHI C TOMOIIBIO JIMH3.
. Ilpunnun geictBus (oToarnmapara, MUKPOCKOIIa U TEJIECKOTIA.
10. Mopensb rinasa.
11. Paznosxenue 6e10ro cBeTa B CHEKTP.
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12. Tlonmyyenre 6e10ro CBETa MPU CIOKEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopusie padbomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH YIjla OTPaKEHUsI CBETOBOTO Jyda OT yIJla NaJeHHUs.

2. H3yueHue XapakTepUCTUK U300paKEHUS NPEIMETA B IFIOCKOM 3€pKaJe.

3. HccnenoBaHue 3aBUCMMOCTH yIJla IPEJIOMJIEHUSI CBETOBOTO Jiyda OT yIJjla NaJeHUs Ha
IPAaHULIE «BO3/LyX—CTEKIION.

[Tony4yenue n300paskeHU C MOMOIIBI0 COOMPAOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITUYECKOM CHIIBI COOMPAIOIIESH JTMH3HI.
OnbIThI IO Pa3I0KEHUIO OEI0Tr0 CBETa B CHEKTP.

OneITHl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJEHUM 4Yepe3 IBETOBBIE
(GUIBTPBIL.

Pa3nen 12. KBanToBbI€ SIBJIEHHS.

OmnsiTel Pesepdopaa u minanerapuas mojens aroma. Mogens atroma bopa. Mcnyckanue u
roryionieHue ceera atoMoM. KBaHTel. JInHelyaTeie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-usnydeHus. CTpOEHHE aTOMHOTO spa.
Hyknonnas Monens aromHoro snapa. HM3otombel. PamnoaktuBHbIE mpeBpamienus. llepuon
MOJIypacnaaa aTOMHBIX sIJIEp.

SnepHble peakivy. 3aKOHBI COXPAHEHHUS 3apsI0BOTO U MAacCOBOIO YMCET. DHEPTUs CBS3H
aToMHbIX sjep. CBs3p Macchl U sHepruu. Peakuum cuHte3a u neneHus siaep. McTouHuku
sHepruu CoJiHIA U 3BE3L.

Snepnas sHepreTuka. JledcTBUs paguoaKTUBHBIX U3TYYCHUN HA )KUBBIE OPTraHU3MBI.

Hemoncmpayuu.

CrexTpsl U3JIy4€HHS U TOTJIOEHNUS.

CrexTpsl pa3InyHbIX Ta30B.

CnekTtp Bogopoa.

Habmonenue Tpekos B kamepe BusbcoHa.

PaGota cuérunka HOHU3UPYIOIIUX U3TYyUCHHI.

Perucrpanus nsiydyeHus npupoaHbIX MUHEPAJIOB U IPOTYKTOB.

Jlabopamopnuie pabomel u onvimel.

1. HaOnropeHue CIJIOMIHBIX U IUHEHYATHIX CIIEKTPOB U3ITYyUCHHUS.

2. HWccnemoBaHue TPEKOB: M3MEPEHHE JHEPIHMHM YacTHUIIBI MO TOPMO3HOMY MyTH (1O

dhoTtorpadusim).

3. H3mepeHue paanoaKkTUBHOTO (pOHA.

IHoBTOpHUTEILHO-0000 1AM MOLYJIb.

[ToBTOpUTENBbHO-0000MAOIIMKA ~ MOIYAh IpEeAHAa3HAuYeH JJs CHUCTEMaTH3allud U
0000I111eHUs] TPEIMETHOTO COJIEPKAHMSI U OTbITA JIEITETbHOCTH, IPHOOPETEHHOTO MPH U3YYEHUHU
BCEro Kypca (pu3MKH, a Takke I MOATOTOBKU K OCHOBHOMY T'OCYIAPCTBEHHOMY 3K3aMEHY I10
¢bu3uke a5 00yJaroUINXCsl, BHIOPABIINX 3TOT YU€OHBIN MpeaMeET.

IIpy wm3ydyeHMM [AQHHOTO MOJIYJS pEANU3yIOTCd M CHUCTEMATU3UPYIOTCS  BHIBI
NEeATeNbHOCTH, Ha OCHOBE KOTOPBIX oOOecrmeuuBaeTcs JOCTHXKEHHE TNPEIMETHBIX MU
MeTanpeIMeTHbIX IUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHus, (popMuUpyeTcss ecTeCTBEHHOHaydyHas
IPaMOTHOCTb: OCBOEHHME HAy4YHBIX METOJIOB HCCIEAOBAHUS SIBJICHUH MPUPOABI M TEXHHKH,
OBJIAZICHUE YMEHUSMHU OOBSICHATh (HU3MUYECKHE SBICHHS, NPUMEHsS IOJydeHHbIE 3HaHUS,
pelmark 3a1a4k, B TOM YMCIIE KAUECTBEHHBIE M KCIIEPUMEHTAJILHBIE.

[IpyHIMNMATBEHO AEATEIBLHOCTHBIN XapaKTep AAHHOIO pa3Jiea pealnu3yercs 3a CUET Toro,
YTO 00ydarolrecs BhIIOIHAIOT 33]aHus, B KOTOPBIX UM MpeAIaracTcs:
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Ha OCHOBE TOJIYYEHHBIX 3HAHUN PAaclo3HABaTh U HAYYHO OOBSACHATH (PU3MUECKUE SBICHUS
B OKPY’KaIOILIEW PUPOJE U IIOBCEIHEBHOM KU3HU;
WCIOJIb30BAaTh HAYYHBIE METOIBI UCCIEAOBAHUS (PU3UUECKUX SIBICHUH, B TOM YHUCIE IS
IIPOBEPKU TMIIOTE3 U MOJIYyYEHUsI TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HaydyHBbIE OCHOBBI HambOoJiee BAXKHBIX JIOCTHIKCHHH COBPEMEHHBIX TEXHOJIOTHH,
HalpuMep, MNPAKTUYECKOTO MCIOJIb30BaHUSA PA3JIMYHBIX HMCTOYHUKOB HSHEPIUM HA OCHOBE
3aKOHA IIPEBPALLECHUS U COXPAHEHHUsI BCEX U3BECTHBIX BUJIOB SHEPTHH.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3ydyenne ¢u3uku Ha ypOBHE OCHOBHOro o0Imiero oOpa3oBaHHUs HANpaBlIEHO Ha
JOCTHUKEHHE TIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

B pesynpraTte wu3ydeHuss (PU3MKK HA YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUsS Y
obOyyarorierocst OynyT chopMUPOBaHBI CIEAYIONINE TUIYHOCTHBIE PE3YJIbTATHl B YACTH:
1) naTPpHOTHYECKOTr0 BOCIIUTAHUSA:
- TIPOSIBIIEHHWE HMHTEpeca K HCTOPUU M COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKON (u3nueckoi
HayKH;
- IICHHOCTHOE OTHOIIIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;
2) rpa:kIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
- TOTOBHOCTh K aKTHMBHOMY y4YacTHIO B OOCYKJEHUHM OOLIECTBEHHO 3HAYUMBIX U 3TUYECKHX
npo0sieM, CBA3aHHBIX C MPAKTUYECKUM MIPUMEHEHHUEM JOCTIKEHUN (DU3HKY;
- 0CO3HAHHUE BAXKHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;
3) acTeTMYECKOr0 BOCIIUTAHMSI:
- BOCIpPHUSTHE O3CTETHUYECKUX KadyecTB (PU3MUEeCKOW Hayku: €€ TapMOHUYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI'0 IMO3HAHUSA:
- 0CO3HAHME LIEHHOCTH (PU3MUeCKON HAyKH KaK MOILIHOTO MHCTPYMEHTA IMO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUA, BAXKHEHIIIEH COCTABJISIONIEH KYJIbTYPHI;
- pa3BUTHE HAYYHOU JIIOO03HATEILHOCTH, HHTEPECA K HCCIIEI0BATENbCKON AESITETbHOCTH;
5) popmupoBaHus KYyJbTYPbI 310POBbSI U SIMOLHOHAJLHOI0 0JIATONOTYYHs:
- OCO3HAHME IIEHHOCTH 0€30MacHOro o0pas3a *KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
BKHOCTHU TPaBHJI OE30MAaCHOTO MOBEJCHHS Ha TPAHCHOPTE, HA JOPOrax, ¢ AIEKTPUUYECKUM U
TEIJIOBBIM 00OPY/IOBAHUEM B JIOMAIIIHUX YCIOBUSX;
- c(hOpMHUPOBAHHOCTH HaBbIKa peduIeKCHH, MPU3HAHUE CBOETO IpaBa Ha OIMUOKY U TaKOTO XKe
MpaBa y Ipyroro 4eJoBeKa;
6) TPy10BOT0 BOCIIUTAHUA:
- aKTHBHO€ y4yacTHe B pEIICHHH MPaKTHYEeCKHX 3ajau (B paMKaxX CeMbH, 00pa3oBaTelbHOU
OpraHu3aIiy, TOPoJa, Kpasi) TEXHOJIOTHUECKON M COLMaIbHON HAMpaBICHHOCTH, TPEOYIOMIUX B
TOM 4uCle U PU3NUECKUX 3HAHMUIA,
- UHTEPEC K MPaKTHUYECKOMY U3Yy4EHUI0 Npodeccuil, CBSI3aHHbIX C (PU3UKOM;
7) 3K0JIOTH4eCKOI0 BOCIIMTAHMS
- OpHUEHTalMsi Ha TMpUMEHEHHe (QU3UYECKHX 3HAHUW JUIsl pelIeHHus 3a7ad B 00jacTu
OKpYKaromlel cpefpl, TNIAHUPOBAHUS TOCTYIKOB U OLEHKH MX BO3MOXKHBIX TMOCIEICTBUN IS
OKpY’KaroLlen Cpeibl;
- OCO3HaHUeE III00ATBHOTO XapaKTepa 3KOJIOIMUECKUX MPoOIeM U MyTel UX peleHus;



8) aganTanyu K N3MEHSIOIUMCS YCJIOBUSIM COLMATbHON M NIPUPOAHOM Cpeabl:

- MIOTPEOHOCTh BO B3aMMOJCUCTBUH IPH BBITIOJIHEHUH HUCCIEIOBAHUI U MPOEKTOB (hU3NUECKOM
HAIPaBJIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JIPYTHX;

- TMIOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO JEATEIbHOCTD;

- TOTpeOHOCTh B ()OPMHUPOBAHUY HOBBIX 3HAHMM, B TOM 4HCIe (DOPMYITHPOBATH HJICH, TIOHSATHS,
THIIOTE3BI O PU3NIECKUX OOBEKTaX U SBICHUSIX;

- 0CO3HaHME Je(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001acTh (PU3HKHY;

- IJJAHUPOBAHUE CBOETO Pa3BUTHS B PUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

- CTpPEMJICHHE aHAJIU3UPOBATH U BBIABIIATH B3aUMOCBSI3U IIPUPO/JIbI, O0IIECTBA U SKOHOMMKH, B
TOM YHCJI€ C UCIOJIb30BaHNEM (PU3NYECKUX 3HAHUM;

- OLIEHKA CBOMX JCHCTBUM € yIETOM BIUSHUS HA OKPYXKAIOUIYIO CPEAY, BOZMOKHBIX III00aIbHBIX
MIOCJIEICTBUM.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesymbraTe oOCBOEHHS TporpaMMbl 1O (M3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusi y oOyuyatonierocsi OyayT chopMUpoBaHbl MeTampeAMeTHbIe pe3yJbTaThl,
BKJIIOUYAIOLIUE TO3HABaTeNIbHbIE YHHUBEpCajJbHblE YueOHbIE JI€HCTBUS, KOMMYHHUKATHBHbBIE
YHHUBEpcaJbHble yueOHbIE IEUCTBUS, PETYISTUBHbIE YHUBEPCaIbHbIE yUEOHbIE 1EHCTBUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1eliCTBHS

ba3oBrble Jornvyeckue aelcTBUSA:
® BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBJICHHI);
® YCTaHaBIIMBAaTh CYIIECCTBCHHBIN MPHU3HAK KJAcCU(DUKAIIUN, OCHOBAHMS TSI 000O0IICHUS
Y CPaBHCHHSI,;
® BBIABIATH 3aKOHOMEPHOCTU M MPOTHBOPEUUS B PacCMAaTPUBAEMBbIX (paKTaxX, MaHHBIX U
HaOTIOACHUAX, OTHOCSAIIUXCS K (PU3UICCKUM SIBIICHUSM;
® BBISBIATh MPUYMHHO-CIICICTBEHHBIC CBS3M NPH HM3YYCHHH (DU3UYCCKUX SIBICHUH W
MPOIIECCOB, JI€JIaTh BBIBOJABI C HCIOJIB30BAHUEM JICIYKTUBHBIX W WHAYKTHBHBIX
YMO3aK/TIOYE€HUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3SX (PU3MUECKUX BEIUYUH;
® CaMOCTOATENIbHO BBIOMpaTh cmoco0 peuieHUs ydeOHOM  (u3myeckord 3amadu
(cpaBHEHHE HECKOJIBKUX BAapHUAHTOB PEIICHUS, BbIOOpP Hambojee MOAXOIAIIETO C
y4€TOM CaMOCTOSATEIbHO BBIACICHHBIX KPUTEPHEB).
Ba3oBble ncciaenoBarebCKHe AeHCTBHS:
®  JICIO0JIb30BaTh BOMPOCHI KaK MCCIIEOBATENbCKA UHCTPYMEHT MO3HAHUS;
® T[POBOJUTH IO CAMOCTOSITENIBHO COCTaBJIECHHOMY IUJIaHY OIIBIT, HECIOKHbBIN
(bu3nuecKuit IKCIEPUMEHT, HEOOIBIIIOE HCCIeT0BaHNE (PUZUYECKOTO SIBICHUS;
® OIIEHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMAIUIO, MOTYUYCHHYIO B XOJI€
HCCIeA0BaHUs WM SKCIIEPUMEHTA;
® caMOCTOATENbHO (OpPMyTUpOBaTh OOOOIIEHHMS W BBIBOJABI IO  pe3ylbTaTaM
MPOBEIEHHOTO HAOIIO/ICHUS, OTIBITA, UCCIICIOBAHNS,
® [POTHO3UPOBATH BO3MOKHOE JalIbHENIIIee pa3BUTHE GUZUUYECKUX MPOIIECCOB, a TAKKE
BBIJIBUTATh MIPEIOJIOKEHUS 00 UX PA3BUTHUU B HOBBIX YCIOBUSX U KOHTEKCTAX.
Padora ¢ undpopmanueii:



NPUMEHATh Pa3IMYHbIE METObI, MHCTPYMEHTBI M 3alpoChl MpPH IMOHWCKE M OTOOpe
nHGOpMAIIUY WK TAHHBIX ¢ YIETOM MPeUI0KEHHO yueOHOM (hru3nyeckoi 3a1auu;
aHAJM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETHPOBATH MHPOPMALUIO PA3THUHBIX
BUJIOB U ()OPM IPECTABICHHUS;

CaMOCTOSITEIIbHO BBIOMpATh ONTUMAIBHYIO (OpPMY TMpEACTaBICHUS HHGOpMAIMH H
WLUTIOCTPUPOBATh pelIacMble 3a7adll HECIOXXHBIMH CXEMaMH, IHarpaMMaMy, WHOW
rpaduKoil U X KOMOMHAIMSAMHU.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

B XoJe OOCyKJcHHsI y4eOHOTrO Marepuaia, pe3yJbTaTOB JIA0OPATOPHBIX paboOT U
MIPOEKTOB 3aJ]aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOM TEMBI M BBICKA3bIBATh UJICH,
HaIleJICHHBIE Ha PEIIeHUe 3a1a9y U MO Iep KaHne OJIaroKenaTeIbHOCTH OOIICHNS,
COTIOCTABJIATh CBOM CYXKICHHS C CYXKJICHUSMH JPYTHX YYaCTHHKOB JIMAJIOra,
O0OHapY)XHBaTh Pa3JININE U CXOACTBO TTO3UIIHIA,

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MMCHbMEHHBIX TEKCTaX;

MyOJMYHO  TPEJACTABIATh  PE3YJNbTAaThl  BBHIMOJIHCHHOTO  (PH3WMYECKOTO  OIbITA
(3KCTIepUMEHTa, HCCIICIOBAHUS, TIPOCKTA);

MMOHUMATh M WCIOJb30BaTh MPEHMYIIECTBA KOMAHIHOW M WHIWBHIYyaTbHOW pPabOTHI
MIPH pelIeHUH KOHKPETHON (pr3nueckoil mpoOiemsl;

MPUHUMATh IIeTH COBMECTHOHW JEATEIhHOCTH, OPraHHW30BBIBATH JCHCTBUSA 1O €&
JTOCTH)KCHHIO: PACTIPECNIATh POJIH, 0OCY)KIaTh MPOIECCHl M PE3YJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOICH

BBITIOJTHATE CBOKO YacTh PalOTHI, JOCTHTas KAa4eCTBEHHOTO pe3ysbTaTa 1O CBOEMY
HaIpaBJICHUIO ¥ KOOPAUHUPYS CBOU JCHCTBUSA C IPYTHMH WICHAMHU KOMaH/IbI,
OIIEHMBAaTh KauyeCTBO CBOETO BKJaJa B OOMIMH MPOAYKT TIO KPHUTEPHUSIM,
CaMOCTOSITEIBHO C(HOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBHSIL.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE 1elCTBHS

Camoopranuszanmsi:

BBISIBIISITH MTPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYalHUsIX, TPEOYIOIIUX AJIsl pEIICHUS
(bu3nuecKux 3HAHUH;

OpUEHTUPOBATHCSA B PA3IMYHBIX MOJXOJAaX MPHUHATHS pelIeHUN (MHIUBUAYyaIbHOE,
MIPUHSATHE PEIICHUs B TPYIIe, IPUHATHE PELICHUN IPYIIO);

CaMOCTOSITENIBHO COCTAaBJIATh aNTOPUTM pelieHus (U3MYECKON 3aJayd WM IUIaHa
HCCIIEIOBAHUSI C YYETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBAaTh MpearaeMble BapuaHThl peIICHUH;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

JlaBaTh aI€KBATHYIO OIIEHKY CUTYalLlUH U MpeJylaraTh MjiaH e€ H3MEeHEeHMs,;

OOBSICHATh TPUYUHBI JOCTHXKEHHS (HEIOCTH)KEHHUS) Ppe3yJabTaToOB JEATelIbHOCTH,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUS (PU3NIECKOTO
UCCIIEZIOBAaHUSI MJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, H3MEHMBIIMXCS
CUTYallUi{, YCTAHOBJIEHHBIX OIIHUOOK, BO3HUKILIUX TPYIHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;



® CTaBUTH ce0s1 HA MECTO APYTOTo 4eJIOBEKa B XOJI€ CIOpa WM JUCKYCCUU HA HAYYHYIO
TEMY, IOHUMaTb MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro;

e T[pHU3HABATHh CBOE MpaBO HA OMMOKY NpU peumieHHH (U3NYECKUX 3a]ad WId B
YTBEPKJICHUSX HA HAy4HBIE TEMBI U TAKOE K€ IIPABO APYTOro.

HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 7 KJjacce IpeAMETHBIC pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI

oTpakaTh C(OOPMUPOBAHHOCTP y O0yUAIOIINXCS YMEHUN:

® WCMOJB30BAaTh TOHATHS: (U3NYECKHE W XUMHUYECKHE SBJICHUSA, HaONIO/CHHE,
OKCTIEPUMEHT, MOJeJb, TUTIOTE3a, CAUHHIBI (PU3MUECKUX BEJIWYHH, aTOM, MOJEKYIa,
arperaTtHble COCTOSIHMS BellecTBa (TBEpAOE, >KHMJIKOE, ra3000pa3HOE), MEXaHHUECKOe
JBIDKEHUE  (paBHOMEpHOE, HEpaBHOMEPHOE,  MPSMOJHMHEHHOE),  TPaeKTOpHs,
paBHOJIEHCTBYIOIAsT Ccwia, Aedopmarus (ympyras, IUIacTUYECKas), HEBECOMOCTb,
COOOIIIAOIINECS COCY/IbI;

e paznmuuath sBiIeHUs (uQdy3us, TETIOBOE IBIKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
JBIDKEHUE, HEPAaBHOMEpPHOE IBW)KEHUE, WHEPIHs, B3aWMOJICHCTBHE TeJ, PAaBHOBECHE
TBEPIBIX TeN C 3aKPEIUIEHHON OChIO BpaIleHMs, Iepeaada IaBICHHUS TBEPIBIMU
TeJIaMHU, KUAKOCTSIMHU U razaMu, aTMoc(hepHOe JaBleHue, IIaBaHue TeJl, IPEBpallleHus
MEXaHUYECKOM HEPTUH) N0 OMMCAHUIO UX XapaKTEPHBIX CBONCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3UUYECKOE SBIICHHE;

® pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3NYECKUX SBJICHUI B OKpYXKAIOUIEM MUpE, B
TOM uucie (QU3NYECKHE SBJICHUSA B MPHUPOJAE: NMPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTAMHU B XKMBOW M HEXKHUBOW TPUPOJE, NECUCTBUE CUJIBI TPEHUS B MPUPOAEC U
TEXHUKE, BJIMSHHE aTMOC(HEPHOTO IaBJICHHS HA >KMBOM OpraHusM, IUIaBaHUE pbIO,
pBIUard B Telie 4YeJlOBeKa, MPU 3TOM IMEPEeBOIUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJICIISITH CYIIIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SBICHHUIA;

® OIUCHIBATh U3yYEHHBIE CBOMCTBA TEN U (HU3UUECKUE SIBICHUS, UCTIONb3Yysd GU3NUYECKUE
BETUYMHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYrOCTH, cCUJa TSDKECTH, BEC Tela, Cujla TPEHUs, JaBlIEHUE
(TBEpImoro Tema, KUAKOCTH, rasza), BBITAJKWBAIOLIAs CHIIA, MeXaHHUYecKas pabora,
MOIIIHOCTh, TIUJIEY0 CHJIBI, MOMEHT CHJIbI, KOX(PQUIMEHT TOJIE3HOTO JACUCTBUS
MEXaHHU3MOB, KUHETHUECKas U MOTEHIMAaJIbHAs PHEPTUs), IPU OMHCAHUM MPABUIHHO
TPAKTOBATh (PU3NYECKHUIT CMBICI HCIOIb3yEeMbIX BETUYHH, UX 0003HAYCHUS U €TUHUIIBI
(U3NYEeCKUX BETUYMH, HAXOIUTh (OPMYIBI, CBA3BIBAIOIIME IAHHYIO (PU3HUECKYIO
BEJIMYUHY C JPYTUMH BEIMYMHAMH, CTPOMTh TpapUKH H3Y4YEHHBIX 3aBHCHUMOCTEH
(U3NYECKUX BEIHYHUH;

® XapakTepu3oBaTb CBOMCTBa Teid, (U3NYECKHE SBIEHUS M TPOLECCHl, HCIOJb3Ys
MIpaBUJIA CIIOKEHUs CHJI (BJOJb OJHOM MpsiMoil), 3akoH ['yka, 3akon [lackains, 3akoH
ApxuMena, MpaBWIIO paBHOBecUsl pbluara (0JI0Ka), «30J0TO€ IMPaBUIIO» MEXAHUKH,
3aKOH COXpaHEHHMs MEXaHHMYeCKOM »Hepruu, NpU OSTOM JIaBaThb CIIOBECHYIO
(GopMyITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHUECKOE BBIPAKEHUE;

e OOBACHATH (U3MYECKUE SBJICHUS, MPOLECCHl M CBOMCTBA Tell, B TOM YHUCJIE U B
KOHTEKCTE CUTyalluld MPAaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHYECKUX IIAroB ¢ ONnopoil Ha 1—



2 W3y4eHHBIX CBOWCTBA (HU3MYECKUX SIBICHWM, (PHU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiate pacdy€rHble 3amadud B 1—2 JeWCTBHS, WCMHOJNB3yS 3aKOHBI U (DOPMYIIBI,
CBs3BIBAIOIME (DU3MYECKHE BEIWYMHBI: HA OCHOBE aHalM3a YCIOBUSA 3aJa4u
3aIHMCHIBATh KPATKOE YCJIIOBHE, TOJCTABIATH (DU3MUYSCKUE BEIMYUHBI B (POPMYIBI U
MPOBOJHUTH PACYEThl, HAXOIUTh CIPABOYHBIC NAaHHBIC, HEOOXOIMMBIC IJIS PEIICHUS
3aJa4, OLEHUBATH PEATMCTUIHOCTD MOJTYIeHHOUW (PU3NIECKON BETUUHHBL;
pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh IPU TMOMOIIN (PUINISCKUX
METOJIOB, B ONMWCAHWM HWCCIECIOBAHUSA BBIJEIATh IPOBEPSAEMOE MPEIINOIOKECHUE
(rumote3y), pasznuyaTh U HWHTEPIPETUPOBATH TOJYYCHHBIM pE3yNbTaT, HAXOIUTh
OIMOKH B XOJI€ OTIBITA, JEJIATh BHIBOJIBI IO €T0 PE3yJIbTaTaM;

MIPOBOJIUTH OTBITHI TIO0 HAOTIOAEHUIO (U3HYECKUX SIBICHUN WU (PU3NYECKUX CBOMCTB
Ten: (GOpPMYIHpPOBATH TMPOBEPSEMBbIE TPEAINOJIOXKEHUS, COOMpaTh YCTAaHOBKY W3
MPEIOKEHHOTO 000PYAOBaHUS, 3aMUCHIBATh X0 OTBITA U POPMYITUPOBATH BBHIBO/IBI,
BBITIOJTHATE TIPSIMBIE U3MEPEHUSI PACCTOSIHUSI, BPEMEHH, MAcChl Tella, 00bEéMa, CHIIBI U
TEMIIEpaTyphbl C HCIOJH30BAHUEM AHAJIOTOBBIX W NU(PPOBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MPOBOJIUTh MCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PU3WYECKOW BETWYUHBI OT APYroil C
HCIIOJIb30BAHUEM TIPSIMBIX U3MEPEHUN (3aBUCUMOCTH TYTH PaBHOMEPHO JIBHIKYIIIETOCS
Teaa OT BPEMEHU JBWKEHUS TEJa, CUIIbI TPEHUS CKOJIBXKEHUS OT Beca TeJa, KaueCTBa
00pabOTKM TMOBEPXHOCTEM Tel M HE3aBUCHUMOCTH CHJIBI TPEHHsS OT IUIOIIAIu
COIIPUKOCHOBEHUS TEJ, CUJbl YIIPYrOCTU OT YAJWUHEHUs MPYKUHBI, BHITAIKUBAOIIEH
CHIBl OT O0OBEMA TMOTPYKEHHOW 4YacTH Tela W OT IUIOTHOCTH J>KHJIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOMHBI, Ha KOTOPYIO MOTrPYKEHO TeJo,
yCIIOBUM TJIaBaHUS TeJ, YCJIOBHUM paBHOBeCUs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM Y4eOHOTO HCCIeOBaHUs, COOMpaTh YCTAHOBKY U  BBINOJHSATH
U3MepeHus, cleAysl MPeUIoKEHHOMY IJIaHy, (PMKCUpPOBATh PE3yJbTaThl MOITYYEHHOMN
3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH B BUJE MPEUIOKEHHBIX TaOMUI U TpaduKoB,
JIeNIaTh BBIBOJIBI IO PE3YJIbTATaM MCCIIEIOBAHMUS;

MPOBOJUTh KOCBEHHBbIE H3MEPEHUS (PU3NYECKUX BEJIWYUH (IUIOTHOCTH BeIleCTBa
KUJIKOCTU W TBEPAOro Teja, Cuila TPEHUS CKOJIBKEHHUS, JIaBJICHME BO3/yXa,
BBITAJKUBAIOLIAsl CHJIa, JEWCTBYIOIIAas Ha MOTPYKEHHOE B KUIKOCTh TEJIO,
KO3 (GUIIMEHT MOJIE3HOTO JAEHUCTBUS MPOCTHIX MEXaHU3MOB), CIEIys MpPEIOKEHHOU
WHCTPYKIHUU: MPU BHIMIOJIHEHUH U3MEPEHUN COOMPATh SKCIIEPUMEHTABHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIMUMHBIL;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH Tmpu paboTe ¢ 1abopaTopHBIM
obopynoBaHueM;

yKa3blBaTh MPHUHIUIBI JEHCTBUS MPHOOPOB M TEXHHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYbl, OapOMETp, pblyar, MOJBHKHBIA U
HEMO/ABWKHBIN OJIOK, HAKJIOHHAsS TUIOCKOCTH;

XapaKTepu30BaTh NPUHIUIBI JIEHCTBUS U3YyYEHHBIX NTPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX OMHUCaHUs (B TOM YHCIE: MOAIIUIMHUKH, YCTPOMCTBO
BOJIONIPOBOJA, TMAPABIMYECKUN NPECC, MAHOMETP, BBICOTOMEp, IMOPLIHEBOW HACOC,
apeoMeTp), MCIOJB3Ysl 3HAHUS O CBOWCTBaX (PU3MUECKUX SIBIEHUN U HEOOXOJUMBIE
(u3nuecKre 3aKOHbI M 3aKOHOMEPHOCTH;



NPUBOAUTH TIPUMEPHl (HAXOAUTH HMH(POPMAIMIO O TpUMEpax) MPAKTHUYECKOTO
WCIIOJb30BaHUS (PU3UUECKUX 3HAHUM B TIOBCEAHEBHOW KH3HHM I OOEcredeHus
0€30MaCHOCTH TpH OOpalleHud ¢ NpUOOpaMU W TEXHHUUECKUMH YCTPOMCTBaMH,
COXPAaHEHHUs 310pPOBbsI M COOJIIOJIEHUS HOPM DOSKOJOIMYECKOIO IOBEACHUS B
OKpYKarollen cpere;

OCYIIECTBIISITh OTOOP HMCTOYHMKOB HH(popManmu B VHTEpHETE B COOTBETCTBHH C
3aJJaHHBIM TOMCKOBBIM 3alIpOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUI U MyTEM CpaBHEHUS
Pa3IMYHBIX NCTOYHUKOB BBIJIEISATH HHPOPMALIHIO, KOTOPAst SBJISIETCS TPOTHBOPEUYNBOM
WA MOKET OBITh HEJIOCTOBEPHOM;

HCII0JIb30BATh MPH BBINOJHEHUU y4EOHBIX 3aJlaHUN HAY4YHO-IOMYJISIPHYIO JINTEPATypy
(u3MYeCKOro CcoJiep)KaHus, CHpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIAJCTh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, IpeoOpazoBaHus MHGOpMaLlUU U3
OJIHOM 3HAKOBOW CHCTEMBI B APYT'YIO;

co37aBaTb COOCTBEHHbIE KpaTKHE MHCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE 2—3
HCTOYHUKOB MH(pOpMauu PU3NYECKOTO COAEpKaHUs, B TOM YHCIE IMyOJUYHO AeNaTh
KpaTKue COOOIIEHHs O pe3ylbTaTax MPOEKTOB WM Y4eOHBIX MCCIEI0BAaHUMN, TPH ITOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHBI MOHATUHHBIM ammapar Kypca (usukw,
COTMPOBOKATh BHICTYIUICHHUE MTpe3eHTAIIEH;

IIPU BBIIIOJIHEHUU Y4EOHBIX NMPOEKTOB M HCCIEAOBAaHUN paclpeAesTh 00I3aHHOCTH B
IpyIIe B COOTBETCTBUM C NOCTABICHHBIMU 3371a4aMH, CJIEAUTH 3a BBIIIOJIHEHHEM IUIaHa
NeUCTBUM, aJeKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIQJ B JAEATENBHOCTh IPYIIIBL,
BBICTpanBaTh KOMMYHUKATHBHOE B3aHMO/ICHCTBHE, YUUTBIBAsI MHEHUE OKPY/KAIOIIHX.

K xonmy oOyuyeHust B 8 KJacce mpeaMeTHBIC pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMECHHM:

WCIIOJb30BaTh MOHATHS: Macca M pa3Mepbl MOJICKYJ, TETUIOBOE JBIDKCHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUIMUECKHE W aMOpgHBIE Tena,
HACBIIIICHHBI W HEHACBIIICHHBIN MMap, BIAKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPCHHSIS
SHEPTHsl, TEIUIOBON JABUTATEIb, AJIEMEHTAPHBINA AJICKTPHUCCKHUI 3apsl, DJICKTPUUECKOE
1oJjie, MPOBOJHUKH W JUAJICKTPUKH, MOCTOSHHBIA AJIEKTPHUYECCKHUH TOK, MarHUTHOE
ToJie;

pasnuuaTth SBJIEHUS (TEIUIOBOE pACHIMPEHUE M CKaTHE, TeIulolepenaya, TEIUIOBOE
paBHOBECHE, CMauMBaHHWE, KaNWUIAPHBIC SBJICHUS, HCHApEHUE, KOHJCHCAIMS,
IIaBJICHUE, KPUCTAJUTH3aLUs (oTBepeBaHKE), KHUIICHHE, Terionepeaada
(TerIonpoBOIHOCTh, KOHBEKIUS, W3JIy4€HHUE), SJIEKTPU3allus Tell, B3auMOJICHCTBUE
3apsJIOB, JCHCTBUS AJICKTPHYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJICHCTBHUE
MarHuToB, JCHCTBHE MAarHUTHOTO MOJISI HAa MPOBOJHUK C TOKOM, 3JEKTPOMArHUTHAas
WHIYKIHS) TO ONHCAHMIO HX XapaKTepHBIX CBOWCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (GUZNYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3NYECKUX SBICHUI B OKpPYXKAIOIIEM MHpE, B
TOM uucie (u3nMveckue SBIECHUS B TPUPOJIE: TOBEPXHOCTHOE HATSIKEHHE U
KalWUIpHbIE SBJICHUS B MPUPOJIE, KPUCTAIBI B mpupoje, usnydeHue CouHila,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHera,
JNIEKTpUYECKHE sBIEHUS B aTMocdepe, DOIEKTPUUYECTBO JKUBBIX OPraHHU3MOB,
MarHuTHOE moJje 3emiH, Apeid MOII0COB, POJIb MAarHUTHOTO TOJS MJS KU3HU Ha
3emiie, ONMSAPHOE CUSHUE, MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 33/1a4y B Y4eOHYIO,
BBIJIETISATH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKH) (PU3UUECKUX SBIICHHIA,



ONMCbIBATbL U3YYCHHBIC CBOMCTBA TEl U @HSHHGCKI/IG SABJICHUSA, UCIIOJIb3YyA (I)I/I3I/I‘-IGCKI/IG
BCIINYHNHBI (TeMHepaTypa, BHYTPCHHAA OJOHCPrus, KOJIHMYCCTBO TCIUIOTHI, YACJIbHAA
TEIUIOEMKOCTh ~ BELIECTBA, YJEJIbHAasg TEIUIOTA IUIABJIECHUS, YJAEIbHAs TeEIUIOTa
napooOpa3oBaHus, y/AelbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(P(UIMEHT MOIE3HOTO
I[ef/'ICTBI/Ifl TEIIIOBOM MallliHbI, OTHOCUTCJIbHAA BJIAJKHOCTHL BO3/1YyXa, BHCKTpI/I‘-ICCKI/Iﬁ
3aps], CUJla TOKa, OJJEKTPUYECKOE HaIpsHKEHHWE, CONPOTHUBIIEHUE IPOBOJIHUKA,
yII€JIbHOE COIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPUUYECKOTO TOKA), IpU
ONMMCaHUN TIPAaBHJIBHO TPAKTOBATH (1)I/I3I/I‘~I€CKI/H>'I CMBICJI HCIIOJIb3YCMBIX BCJIMYHUH,
O603H21‘-I€HI/I$I 1 CAUHUIIBI (1)I/I3I/I'~I€CKI/IX BCJIMYHH, HAXOAUTh (1)OpMy.HI>I, CBA3BIBAIOIIHC
JaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMU BEIMYMHAMHU, CTPOUTH TIpaQUKu
HU3YUCHHBIX 3aBHCHUMOCTEHN (1)I/I3I/I'~I€CKI/IX BCJINYHH,

XapaKTCpUu30BaThb CBOMCTBA TECII, q)nanecxne ABJICHUSA W TIIPOLCCChI, HCIIOJIb3Yys
OCHOBHBIC IIOJIOKCHUA MOHGKYHHpHO-KHHeTH‘{eCKOﬁ TCOpHUHU CTPOCHUA BCUICCTBA,
MPUHIMI CYNEPHO3UIMN Mojed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsna, 3akoH Oma amsd ydacTka nen, 3akoH Jlxoyms—JIeHna, 3aKkoH COXpaHEHMs
SHEpPruM, MpU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3alMCHIBATH €ro
MaTEMaTHYCCKOC BEIPAKCHHE,

OOBSICHSTD (1)H3H‘—I€CKI/Ie mpoueCcCel U CBOMCTBA TCJI, B TOM 4YHCIJII€E WU B KOHTCKCTC
chyauHﬁ MPAKTUKOOPUCHTHUPOBAHHOT'O XapakrTepa: BBISABIIATH
MNPUYNHHOCJICACTBECHHBIC CBA3U, CTPOUTH o0bsicHeHHe M3 1-—2 JIOTMYECKHX IIArOB C
omnopoit Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NUYECKUX SIBJICHHUH, (PU3UICCKUX 3aKOHOB WU
3aKOHOMEPHOCTEM;

pemaTrh pacy€THBIC 3amayl B 2—3 JEWCTBHS, WCIIONB3yS 3aKOHBI W (OPMYIIHI,
CBs3bIBaIOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalu3a YCIOBUSA 3aJa4yu
3aMMChIBaTh KPATKOE YCIOBUE, BBIABIATH HEIOCTATOK JAHHBIX ISl PEIICHUs 3aJauu,
BBIOMPATH 3aKOHBI U (GOPMYJIbI, HEOOXOAUMBIE Ui €€ pelIeHHUs], IPOBOIUTH PACUETHI U
CpaBHMBATh MOJyY€HHOE 3HAUCHHE (PU3HUECKOI BETUYUHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MPU TMOMOIIU (PUIUYECKUX
METO/IOB,  HCHOJb3ys  ONUCAaHUE  MCCIEAOBAaHUA,  BBIACHATH  MPOBEpsSEMOe
MIPENIOJIOKEHNE, OIICHUBATh IPABUJIBHOCTh NOPSAKA MPOBEICHHS HCCIEAOBAHUSA,
JIeNaTh BBIBOJIBI;

MIPOBOJUTH OMBITHI IO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBONCTB
Ten (KamwuisipHbIEe SIBJICHUS, 3aBUCHUMOCTH JIaBJICHHS BO3[yXa OT €ro o0béma,
TEMIIEPATypPhl, CKOPOCTH MPOIlecca OCTHIBAHUS U HATPEBAHUS MPU U3IYYCHHUH OT LIBETa
u3nyyaronieil  (moryomaromied) MOBEPXHOCTH, CKOPOCTh HCIApEHUs BOJABI  OT
TEMIIEpaTypbl JKUAKOCTH M IUIOMAJM €€ TMOBEPXHOCTH, DJIEKTpU3alus Tel H
B3aMMOJICIICTBUE DJIEKTPUUYECKUX 3aPSA0B, B3aUMOJCHCTBUE MOCTOSHHBIX MAarHUTOB,
BHU3yallM3alisl MarHUTHBIX MOJIEW OCTOSIHHBIX MAarHUTOB, ACMCTBUS MarHUTHOTO MOJIS
Ha MPOBOJHHMK C TOKOM, CBOMCTBa 3JEKTPOMAarHuWTa, CBOWCTBA >3JEKTPOABUTATEIS
MIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpoBepseMble MPEANOJI0KEeHNUs, COOUpaTh
YCTAaHOBKY M3 MPEUIOKEHHOTO  00OpYIOBaHMs, OIUCHIBaTh XOJA OIBITa U
(hopMynHupOBaTh BHIBOBI;

BBITIOJIHATH MPSIMbIE MU3MEPEHUSI TeMIEepaTypbl, OTHOCUTEIbHON BIAQXKHOCTHU BO3/1yXa,
CWJIBI TOKa, HANpPSDKEHUS C KCIOJH30BAHHEM AaHAJIOTOBBIX MPUOOPOB U JATYUKOB
(U3MUECKUX BENUYHMH, CPaBHUBATh PE3yNbTaThl HM3MEPEHUU C YYETOM 3alaHHOM
a0COJIIOTHON MOTPEIIHOCTH;



MIPOBOJIUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DPM3UYECKON BEIWYHHBI OT JAPYrOW C
HCII0JIb30BAHUEM TPSAMBIX U3MEPEHUHN (3aBUCHUMOCTb COIPOTHUBIIEHUS IPOBOJHUKA OT
€ro JUIMHBI, IUIOIAJU NOMEPEYHOIO CEYEHUs U YJEJIbHOIO CONPOTHUBIIEHUS BELIECTBA
IIPOBOJTHUKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJIHUK, OT HANPSHKEHUS Ha POBOJIHUKE,
HCCIIEIOBAaHUE IIOCIEAI0BATENbHOIO U MapajlIeIbHOIO COEIMHEHUN IPOBOJHUKOB):
IJIAaHUPOBATh UCCJIEI0BAHUE, COOUPATh YCTAaHOBKY U BBINOJHATH U3MEPEHUs, CIEAys
MPEI0KEHHOMY IIaHy, (PUKCUPOBATH PE3YNbTATHI MOJYYEHHONW 3aBUCUMOCTH B BHUJIE
TaOaMIl U TPaUKOB, IETaTh BBIBOAKI 10 PE3yIbTaTaM HCCIIECTIOBAHNUS;

MPOBOJIUTh KOCBEHHBIE M3MEpPEHHS (U3NUYECKUX BEIHUYWH (yIeNnbHas TEIUIOEMKOCTh
BEI[ECTBA, COMPOTUBIIEHUE MPOBOJIHUKA, pab0Ta U MOLIHOCTh 3JIEKTPUUYECKOTO TOKA):
IUIAaHUPOBaTh H3MEpPEHUs, CcoOuUpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEIYs
MPEUI0KEHHONW MHCTPYKIUH, U BBIYUCIISATH 3HAYCHNE BEIINIMHBL,

coOnroAaTh TMpaBuja TEXHUKUM O€30MacHOCTH mpu paboTe ¢ JabopaToOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPHHIUNBI JCHCTBHS W3YYEHHBIX MNPHOOPOB W TEXHHYECKUX
YCTPOICTB C OMOpOW Ha WX ONHCaHHs (B TOM YHCIE: CUCTEMAa OTOIJICHHUS TOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMETp, BOJBTMETP, CUETUMK DIEKTPUUECKOMN
SHEpPrUH, OJJIEKTPOOCBETUTENbHbIE MPHUOOPHI, HarpeBaTeNIbHBIE AJIEKTPONPUOOPHI
(mpuMepsl), AIIEKTPUYECKHE NPEIOXPAHUTENIHN, SJIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKa), MCIMOJb3YyS 3HAaHHWA O CBOWCTBaX (DM3MUECKUX SIBICHUH U
HE0O0X0ouMBbIe PU3NUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA W H3MEpUTEIbHBbIE MPUOOPHI IO
CXeMaM M CXEMaTHYHbIM PUCYHKaM (3KMJIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTATEIb BHYTPEHHErO CrOpaHus, 3JEKTPOCKOI, PEocTar), COCTABIATH
CXEMBbI 3JIEKTPUUYECKUX ILIEeTel ¢ MOCIeI0BaTeIbHBIM U MapauleIbHbIM COEAUHEHUEM
3JIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYEHUS SJIEMEHTOB IEKTPUUECKUX IIETIeH;
MPUBOJUTE MpUMEPbl (HAXOAUTh HMHPOPMAIMIO O MpHUMepax) MPAKTHUYECKOTO
WCIOJIb30BaHUs (DM3MUECKUX 3HAHWM B TOBCEAHEBHOM JKH3HH ISl oOecreueHus
0e30macHOCTH TpHU OOpalieHMH ¢ OpuOopaMU M TEXHUYECKHMMH YCTPOWCTBaMU,
COXPAaHEHHUS 3J0pPOBbsI M COOJIIONEHUS HOPM OSKOJOTHYECKOTO TOBEJICHUS B
OKpY’Karollen cpene;

OCYILIECTBIIATh MOUCK HHpopManmu (usnueckoro coiepxkanus B HHTepHeTe, Ha
OCHOBE HMEIOIIUXCS 3HAHUW M MYTEM CpPaBHEHHS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIICNAT, WHMOPMAIMIO, KOTOpas SBJISETCS MNPOTHBOPEUYMBONM WM MOXKET OBITh
HEJ0CTOBEPHOM;

WCIIOJIb30BaTh MPH BBITIOJIHEHUU YYEOHBIX 33JaHUIl HAYYHO-MOMYJISPHYIO JIUTEPATYPY
(U3NYEeCKOT0 COJAEp)KaHUs, CIpPaBOYHbIE MaTepualibl, pecypchl cetu HHTepHer,
BIa/IeTh NPUEMAaMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHHs HHGOpMAIMU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYT'YIO;

co3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUe YCTHBIE COOOLIeHMs, 00001as
MHGOPMAIIMIO U3 HECKOJBKHUX HCTOYHHKOB (DU3MYECKOTO COJIEp)KaHUs, B TOM YHUCIIE
NyOJIMYHO  MPEACTAaBIATh  pe3yJbTaThl  MPOEKTHON WMIM  HCCIelI0BaTelbCKON
JEeATeNbHOCTH, MPU 3TOM TPAaMOTHO HCIOJIb30BAaTh M3YYEHHBIN MOHATUUHBINA anmmapaT
Kypca (pHU3UKH, COIPOBOXKIATh BHICTYINICHHE MTPE3CHTAIUECH;

IPU BBIMOJHEHUH Y4YeOHBIX IPOEKTOB M HCCIENOBaHUHA (U3NUYECKUX MPOLECCOB
pacrpenenats 00sS3aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMH 3aJadyaMH,



CICIUTH 3a BBIIOJIHCHUEM IUIAHA JACUCTBUM M KOPPEKTHPOBATh €ro, aJIeKBaTHO
OLICHMBATh  COOCTBEHHBIM BKJaX B  JEATEIBHOCTH  TPYIIBI, BBICTPAUBATh
KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, MIPOSBIISISI TOTOBHOCTD pa3peliaTh KOH()IUKTHI.

K xonmy obyuyenust B 9 KJacce npeAMETHBIC pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOMIMXCSI YMEHHIA:

HCIIOJIB30BAaTh IIOHATHUA. CHUCTECMA orcqéra, MaTepI/IaJII)HaSI TOYKa, TpaeKTOpI/Iil,
OTHOCHTEIIFHOCTh MEXaHHUYECKOTO IBWKEHUS, nedopmanus (yrmpyras, rmiacTu4eckas),
TPEHHE, IIEHTPOCTPEMHUTEIIBHOE YCKOPEHHE, HEBECOMOCTh W IEPETPYy3KH, IICHTP
TSOKECTH, aOCOJIFOTHO TBEPAOE TEJNO, IEHTP TSHKECTH TBEPIOrO Tella, PaBHOBECHE,
MEXaHWYEeCKHue KoJieOaHMsI W  BOJIHBI, 3BYK, MWHOQpPa3ByK U  yIbTPa3BYK,
3J'IeKTp0MaFHHTHBI€ BOJIHBI, IIIKaJia BJIGKTpOMaFHI/ITHI)IX BOJIH, CBET, 6J'[I/I30py1(OCTB nu
)IaJ'II)HO30pKOCTB, CHCKTpI)I I/ICHyCKaHI/IFI U TIIOTJIOIICHUA, anb(ba, 6CTa- n ramMmma-
I/I3J'IyquI/I5[, HU30TOIIHBI, smepHasl 3H€pF€TI/IKa;

paznuuaTh sBIICEHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE NPSMOJIMHEMHOE JIBUKEHUE,
PaBHOYCKOPEHHOE MPAMOJIUHEHHOE TBMKCHHE, CBOOOTHOE MMaJICHUE Tell, PABHOMEPHOE
IBHUXKCHHUC 110 OKPY)KHOCTI/I, BSaHMO)IeﬁCTBHe TCI, peaKTI/IBHOG JABUXKCHHUCEC,
KoJieOaTelbHOE JIBIDKCHUE (3aTyXalollue W BBIHYKICHHBIC KOJIeOaHUs), PE30HAHC,
BOJJHOBOE JIBH)KCHHE, OTPAKEHUE 3BYKa, MNPSIMOJIMHEHHOE paclpoCTpaHCHHE,
OTpaXCHHE U MPEIIOMIICHUE CBETA, MIOJTHOE BHYTPECHHEE OTPAKECHUE CBETA, Pa3JIOKEHUE
0ermoro cBeTa B CIEKTP M CJIOXEHHE CIEKTPATBHBIX I[BETOB, JWCIIEPCHS CBETA,
€CTECTBCHHAS PaTMOAKTHBHOCTh, BO3ZHUKHOBEHHUE JIMHEHYATOTO CIIEKTpA H3ITyUCHHS)
10 ONMCAaHWI0 MX XapPaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHPYIOIINX
naHHOE (M3MUECKOE SBIICHHC,

pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (DU3MUCCKHX SBICHUNA B OKpY)KaroIeM MHUpe (B
TOM 4YHciie (PU3HYSCKUE SBJIICHUS B MPUPOJIC: MPHIUBLI M OTIUBBI, TBMKCHHUE TUIAHET
COJIHEYHOM CHCTEMBI, PEAKTUBHOEC JIBHKCHHE JKUBBIX OPraHM3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3CMIICTPSICCHHME, CCHCMHYECKHE BOJIHBI, I[yHaMH, 05XO0, IIBETa TeII,
ONTHYECKUE SBJICHUSA B  MPUPOJAE, OHOJOTHYECKOE  JICHCTBHE  BUIMMOTO,
yIBTPA(PHOJIECTOBOIO U PEHTTCHOBCKOTO H3JIy4CHUH, €CTECTBEHHBIA pPaIOaKTHBHBIN
($OoH, KOCMHUYECKHE JIY4YH, PATAOAKTHBHOE M3IYYCHHE MPUPOJHBIX MHHEPAJIOB,
JICWCTBUE PAIMOAKTUBHBIX M3ITyYCHUN HAa OPraHU3M YelIOBEKa), IPU ITOM IEPEBOIUTH
MPAKTUYECKYIO 33/auy B YUeOHYIO, BBIJICIATH CYIIECTBEHHBIC CBOMCTBA (NIPU3HAKH)
(U3HYECKUX SIBJICHUI;

OIHMCHIBATh M3YYCHHBIC CBOMCTBA TeNl U (PU3HUECKHE SBJICHUS, UCTIONB3Ys (PU3HUECKHUE
BEJIUYHMHBI (CPEIHSS W MTHOBEHHAs CKOPOCTh Tella MPH HEPAaBHOMEPHOM JBHIKCHHH,
YCKOpEHUE, MepeMeINIeHne, MyTh, YIioBas CKOPOCTh, CHJIa TPEHHUS, CHIIA YIPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MAaJeHHs, BEC Tella, UMITYJIbC Tella, UMITYIbC
CHWJIBI, MEXaHU4ecKass paboTa U MOIIHOCTb, MOTEHIIMATbHAS DHEPTHsl TeJa, MOJAHITOTO
HaJl TOBEPXHOCTHIO 3eMJIH, TIOTEHIIMATbHAS YHEPTHsI CKATON MPYKUHBI, KHHETHUECKast
JHEprusi, TMOJHAsS MeXaHW4ecKas SHEeprusi, Mepuoj M YacToTa KoJeOaHWii, IMHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, MMOKa3aTeh MPEeIOMIICHUS
Cpelbl), MPU OMHCAHWU TPABUIBHO TPAKTOBATh (DPU3MUECKUN CMBICH HCIIOJIb3yEeMbIX
BEITUYMH, OOO3HAYCHUS M CIUHHIBI (U3NYECKHX BEIHYWH, HAXOTUTh (OPMYIIHI,
CBSI3BIBAIOIINE JIAHHYIO (U3MYECKYIO BEIUYHHY C JPYITMMH BEITHYMHAMHU, CTPOUTH
rpaduKy H3y4eHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEINYMH;



XapaKTepu30BaTh CBOMCTBA Tell, (PM3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3ys 3aKOH
COXPAHEHHUSl 3HEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPUHLMII CYNEPIIO3ULUU CHJI,
IIPUHIIUI OTHOCUTENBHOCTH [ anuines, 3akoHsl HploTOHA, 3aKOH COXpaHEHUS HUMITYJIbCa,
3aKOHBl OTPa)XEHHUsSI M IPEIOMIIEHHS CBETA, 3aKOHbl COXPAHEHHUsS 3apsl0BOTO U
MaccoBOIO 4YMCEI NpPHU SAEPHBIX pPEaKHUsAX, IPU OSTOM JIaBaTh CJIOBECHYIO
(GhopMYyITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHUECKOE BBHIPAKEHUE;

OOBSICHATh (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE
CUTyallull  IPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BbIABIATH  NPUYMHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX I11aroB C ONOPOM Ha 2—
3 U3y4yeHHBIX CBOICTBAa (PU3MYECKUX SABJIIEHUH, (U3NYECKUX 3aKOHOB HWJIU
3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3a/1a4M (OMHUPAIOLUECS HA CUCTEMY U3 2—3 YpaBHEHUI ), UCTIOIb3YS
3aKOHBI M (OPMYIbI, CBSI3bIBalOLIUE (U3NYECKUE BEIMYMHBI: HAa OCHOBE aHaln3a
YCIIOBUS 3aJauyd 3alHChIBaTh KpPATKOE YCIOBHME, BBISBIATh HEJOCTAIOLIUE WIH
n30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOJUMBbIE Ui PEIIeHus,
MPOBOJUTH pacuéThl W OILIEHUWBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HAYEHUs
(hbM3UYECKO BETUUINHBI,

pacrno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MpPU TMOMOIIU (PUINYECKUX
METO/IOB,  HCHOJb3ys  ONUCAHUE  KCCIEAOBaHUSA,  BBLACHATH  IPOBEpsieMOe
NPEINOJIOKEHNEe, OLECHUBATh IMPABUIBHOCTh MOpPsIKAa NPOBEACHUS HCCIEIOBaHHUSA,
JieTIaTh BBIBOJIbl, MHTEPIPETUPOBATh PE3yIbTAThl HAOIIOACHUN U OIIBITOB;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUECKHX CBOWCTB
TeJ (U3y4eHue BTOPOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUs PHEPIUH, 3aBUCUMOCTh
nepruojia KoyieOaHui NpyKMHHOTO MasTHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTh OT aMIUIUTYbl MaNbIX KOJeOaHUH, MPSIMOIMHENHOE paclpoCTpaHEeHHE
CBETa, pPa3JIo’KeHUE Oeoro CBeTa B CHEKTpP, M3YYEHHUE CBOMCTB H300paKeHHs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHUs IIpeaMeTra B CcOOMparollel JIMH3E,
HaOJIIO/IGHUE CIUIOUIHBIX M JIMHEWYaTbIX CIIEKTPOB H3IYYEHHUs): CaMOCTOSTEIIBHO
co0upaTh YCTAaHOBKY M3 N30BITOYHOrO Habopa 060py10BaHMsI, ONUCHIBATE X0/ OIbITA U
€ro pe3yibTaThl, ((OPMYJIUPOBATH BBIBOIbI;

IPOBOJIUTH IPU HEOOXOIMMOCTH CEpPHI0 HPSIMBIX HM3MEPEHMH, ONpenenss cpeiHee
3Ha4YeHHEe u3MepseMOol BeJWYMHBI ((OKyCHOE paccTosiHHMe coOuparonieil JMH3bI),
000CHOBBIBATH BBHIOOP crioco0a n3MepeHust (M3MEPUTEITLHOTO ITPUO0pa);

IIPOBOJIUTH MCCIIEJOBAHUE 3aBHCUMOCTEH (PU3MUECKMX BEJIMYMH C MCIOJb30BaHUEM
OpSMBIX M3MEpPEHHH (3aBHCHMOCTh IyTM OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HaydalbHOM CKOpOCTH, Nepuojia KojeOaHHM MaTeMaTH4ecKoro
MasiTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH yIjla OTPaXEHHUs CBETa OT yrja HaJeHHus U
yTJla MpeioMJICHHs OT yrila MajJeHus): IIAHUPOBATh HUCCIEIOBAaHUE, CAMOCTOSITEIBHO
co0MpaTh YCTaHOBKY, (HMKCHpPOBaTh pe3ylbTaThl IOJYYEHHOW 3aBHCUMOCTH
(¢u3nYecKuX BEIWYUH B BUAE TaOIUIl U rpadUKOB, IeIaTh BBIBOJBI 10 pe3ylbTaTaM
HCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BENUYMH (CpeiHss CKOPOCTb U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHE CBOOOJHOTO MaJeHHUs,
KECTKOCTh HPYXHUHBI, KOIPPUIMEHT TpeHHsI CKOJIbKEHHUs, MeXaHHuecKkass padora u
MOIIHOCTh, YacTOTa W TMepHoj KojeOaHWi MaTeMaTH4eCKOTO U MPYKHHHOTO
MasiTHUKOB, OITHYECKas cuja coOuparomiel JMH3bI, paJUOAKTUBHBIA  (OH):



IUTAHUPOBATh M3MEPEHHUS, COOMpATh SKCHEPUMEHTAJIbHYIO YCTAHOBKY M BBITIOJHATH
U3MEpEHUs, Cenys NpPeUI0KEHHOW MHCTPYKIMH, BBIYUCIATH 3HAUCHHE BEIWYHHBI U
aHAJM3UPOBATh TOJyYCHHbIE pE3yJabTaThl C YYETOM 3aJaHHON IOTPEIIHOCTH
U3MEPEHUN;

e coOmojgaTh INpaBWIa TEXHUKU Oe30macHocTH IMpu pabore ¢ 1adOpaTOPHBIM
000py/I0BaHUEM;

® pa3IMYaTh OCHOBHBIC TNMPHU3HAKK H3YUYEHHBIX (U3UYECKUX MOJENEH: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCUHBIM WMCTOYHHWK CBETA, Jyd, TOHKAs JIMH3A,
IJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIEJIb @aTOMHOTO S/Ipa;

® XapakTepU30BaTh MPHUHIUMBI JEHCTBUA W3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOW HA UX OMHCAHUS (B TOM YHCIIE: CITUAOMETP, NATIUKU MOJIOKEHHUS,
pacCTOSIHHS M YCKOPEHHSI, PaKeTa, 3X0JIOT, OUKH, TIEPUCKOTI, (OTOAIApaT, ONTHYECKHE
CBETOBO/JIbl, CIEKTPOCKOMN, J03UMETp, KaMepa BuHiIbCOHA), HCIOJB3YSl 3HAHUS O
CBOMCTBaX (PM3NUYECKUX ABJIICHUN U HEOOXOAUMbIE PU3NYECKHE 3aKOHOMEPHOCTH;

® WCIOJB30BATh CXEMBI U CXEMaTHYHBIE PHUCYHKH M3YYEHHBIX TEXHHUYECKHX YCTPOMUCTB,
M3MEPHUTEIBHBIX TPUOOPOB M TEXHOJOTHUECKHX MPOIECCOB IMPH PEIICHHH Y4eOHO-
MPAKTUYECKUX 3ajad, ONTUYECKHE CXEMBI Uil MOCTPOCHUST N300paKEHHUI B TUIOCKOM
3epKajie U coouparouieil JInH3e;

® T[PUBOAUTH NpHUMEpHl (HaXoAWTh HWHGOPMALMIO O TPUMEPAX) MPAKTHYECKOrO
UCIOJb30BAHUS (PU3MUECKUX 3HAHUM B IIOBCEJAHEBHOM XKHU3HM I oOecredeHus
0€30MacHOCTH TPH OOpalleHHH C NpUOOpaMH W TEXHUYECKUMU YCTPONCTBAMH,
COXpAaHEHMs 3JI0pOBbsl M COONIONEHHS HOPM HKOJIOTMYECKOTO IIOBEJCHHUSA B
OKpYy»Kalolllen cpene;

® OCYWIECTBJIATh MOMCK HHpopMauuu ¢usndeckoro conepxkanus B VHTepHere,
CaMOCTOATEJIBHO (OPMYJIUPYST IMOMCKOBBIM 3ampoc, HAXOOUTh IIyTH OIpEaeSICHHs
JOCTOBEPHOCTH TOJYy4E€HHOH HH(pOpMAlMM HAa OCHOBE HUMEIOIIUXCA 3HAaHUH U
JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

® UCMOJb30BATh IPU BBIIOJHEHUN Yy4eOHBIX 3a/laHUI HAay4HO-IOMYJSPHYIO JINTEPATypy
(U3MYECKOro COAEp)KaHus, CIpPaBOYHbIE MaTepualbl, pecypcbl cetu HHTepHer,
BIAJeTh NPUEMAMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHMs HHGOpMALMU U3
OJIHOM 3HAKOBOW CHCTEMBI B APYI'YIO;

® C03/1aBaTh COOCTBEHHBIE MCbMEHHBIE M YCTHBIE COOOLIEHHUS Ha OCHOBE MH(pOpPMAaLUU
U3 HECKOJIbKMX HMCTOYHUKOB (PU3UYECKOr0 COAEp)KaHUs, MyOIMYHO MpPeICTaBIATh
pe3yabTaThl MPOEKTHOM WIIM HCCIIEA0BATENILCKOM AEATEIBHOCTH, P 3TOM I'PaMOTHO
UCIOJb30BaTh H3YyYEHHBbIM MOHATUHHBIA ammapar M3ydaemMoro paszaena (pusuku u
COINPOBOKJAaTh BBICTYIUIEHHE INpe3eHTaluel ¢ yu€ToM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHKOB.

BOCHIUTATEJBbHAA JAEATEJIBHOCTb VYYHUTEJA HA YPOKAX IIO
HNPEIMETY «®U3UKA» IIPEAIIOJIATAET CJEAYIOLIEE:

* YCTAaHOBJICHHE JIOBEPUTEIbHBIX OTHOILICHUM MEXAy YYHUTEIeM U €ro
YYEHUKAMHU,  CIOCOOCTBYIOIIMX  MO3UTUBHOMY  BOCHPHUSITHIO  yYAIIUMUCS
TpeOOBaHUN U MPOCHO yUUTENsd, IPUBICYCHUIO UX BHUMAaHUSL K 00CYyKJ1aeMOi Ha
ypoke uHpopMainm, akTUBU3ALMU UX TO3HABATEILHOUN €SI TEIbHOCTH;



* NOOYyXJEHUE YYEHUKOB COOJIOJaTh Ha YPOKE OOUIEHPHUHSTHIE HOPMBI
MOBEACHUS, MpaBuja OOIIEHHS CO CTapIIMMH (YYUTEISIMU) U CBEPCTHUKAMH
(yyeHMKaMH), TOPUHLMIB y4eOHOM  JUCHUIUIMHBI W CaMOOpraHHU3aluH,
NpUBJICYCHHE BHHMAaHMS K HOpMaM IIOBEJCHUS W MOPAIBHBIM IIEHHOCTSIM
KyJbTYpPbI CTpaH U3y4aeMoro sS3bIKa;

* MpUBJICUCHNE BHUMAaHUs YYCHHKOB K IICHHOCTHOMY acIeKTy M3y4YaeMbIX Ha
ypOKax SIBICHUH, OpTaHU3alUi WX pabOTHI C MOITy4aeMON Ha YPOKE COIMAIIBHO
3HaYMMOW HMHQOpMAIel — HWHUIMUPOBAHHWE €€ OOCYKICHHs, BBICKA3bIBAaHUS
yUYalIMMHCS CBOETO MHEHHSI 110 €€ TIOBOJTY, BRIPAOOTKU CBOETO K HEel OTHOIIICHHS,;

* HCTOJH30BAHUE BOCIHUTATEIBHBIX BO3MOXKHOCTEH COAEpKAHHUS y4eOHOTO
npeaMeTa uepe3 AEMOHCTPAIUIO JETSIM IPUMEPOB OTBETCTBEHHOTO, TPAYKIAHCKOTO
MOBEJICHUS, TPOSBICHUSI UYETOBEKOJIIOOUS U JOOPOCEPIECUHOCTH, uYepe3 Moadop
COOTBETCTBYIOIIIUX TEKCTOB /IS YTEHHWsS, 3a1ad JUIsl PEHICHHS, MPOOJIeMHBIX
CUTYaIlil sl OOCYKJEHHS B Kjlacce, BOCIUTAHHWE TOJICPAHTHOTO OTHOIICHUS K
APYro# KyabType U €€ 0COOCHHOCTSIM;

* IPUMEHEHNE HA YPOKE MHTEPAKTHUBHBIX POPM pabOThI yHAITUXCS

- HHTEJUIEKTYaJbHBIX UTP, CTUMYJIUPYIONINX MO3HABATEIBbHYI0O MOTHBALIUIO
YYEHUKOB; JHMJIAKTHYECKOTO0 TeaTpa, TIAe TMOJydyeHHble Ha YypOKE 3HaHUS
OOBITPBIBAIOTCA B T€ATPAIbHBIX MOCTAHOBKAX;

- JIMUCKYCCH, KOTOpBIC NAlOT YyYallUMCS BO3MOXHOCTh MPHUOOPECTU OMBIT
BEJICHUSI KOHCTPYKTHUBHOTO JHAJIOTA;

- TpPYNMoBOW pabOThl WM pabOTHI B IMapax, KOTOPhIE y4aT OOydYaroIIMXcCs
KOMaHJHON padoTe U B3aMMOJIEHUCTBHUIO C IPYTUMU JIEThbMHU;

* BKJIIOYCHHE B YPOK HUTPOBBIX MPOIEAYP, KOTOPHIE MOMOTAIOT MOJAIEPKATh
MOTHUBAIUIO JIETeM K TMOJYYCHUIO 3HAHHWM, HAJQKUBAHUIO TO3UTUBHBIX
MEXJIMYHOCTHBIX ~ OTHOUIEHMM B  KJjacce, IOMOTalT  YCTaHOBJICHUIO
no0poskenaTelbHON aTMOCcGhephl BO BpeMs ypOKa;

* JHULMUPOBAHHE U TOAJEPKKA HCCIENOBATEIbCKON  ESITEIbHOCTH
oOyyarouMxcs B paMKaxX peaqu3allid HUMU WHAUBUAYAJIbHBIX W TPYHIOBBIX
MCCIIEIOBATEIbCKUX MPOEKTOB, YTO JACT HIKOJbHUKAM BO3MOXXHOCTH HMPUOOPECTH
HaBBIK  CAMOCTOSTEIBHOTO  PELICHHS  TEOPETUYECKOW  MpOoOJIeMbl, HaBbIK
TeHepUPOBaHUS U O(OPMIICHUS COOCTBEHHBIX HJIEH, HABBIK YBaXXHUTEIBHOTO
OTHOIIEHUS K YYXXUM HAesIM, 0pOPMIICHHBIM B paboTax IPYrux MCCieaoBaTeneil,
HAaBBIK ITyOJIMYHOTO BBICTYIUJICHHS TEpe] ayAuTOpUEH, apryMEHTHPOBAaHUS W
OTCTaBaHUS CBOCH TOUYKU 3PEHUSI.

Ocyl1ecTBisieTcs: 4epes:
Ha pezuonanvnom, MyHUYURAILHOM U 6CEPOCCUTICKOM YPOBHE:



ydyacThe B MPEAMETHBIX OJMMIUaAax (OYHBIX M 33a0YHBIX), MPEAMETHBIX
KOHKYpcax, Hay4HO-IIPAKTUYECKUX KOH(PEPEHIUAX, COPEBHOBAHUSAX.

Ha ypogne xopnyca:

CHeUalbHO pa3pabOTaHHbIE 3aHATUS — COOBITUIHBIE YPOKH, TTOCBSIICHHBIE
UCTOPUYECKUM JaTaM M  COOBITUSM, OHJAMH-3KCKYPCUH  KOTOpBIE,
pacMpsAOT 00pa30BaTENIbHOE MPOCTPAHCTBO MPEAMETA, BOCIUTHIBAIOT
yBaXEHHUE K MCTOPUYECKUM JIMYHOCTSIM, JIIOASIM HAayKH, JI000Bb K
IPEKPACHOMY, K IPUPOAE, K POTHOMY Kparo;

3HAKOMCTBO C Pa3jIU4YHbIMU JIOCTHXKCHUSIMU HAYKU U TEXHUKH, OOCYKIECHUE
AKOJIOTHYECKUX MPOOJIeM, MCCIEJOBaHUS M BHECEHHE MPEAJIOKEHUN 10
MUPOYCTPOMCTBY;

npoBefieHue  y4yeOHbIX  (OMIMMMMANbBI,  3aHUMATENbHBIE  YPOKH U
NATUMUHYTKH, YPOK - JI€JIOBasi UIpa, YpPOK — MYTELIECTBUE, YPOK MacTep-
KJIacC, YpOK-HCCIEOBaHME H JIp.) U  y4eOHO-pa3BlICKaTEIbHBIX,
CHOPTUBHBIX Meponpusituil (KoHKypc-urpa «lIpeaMeTHbI KpOoCcCBOPA»,
TypHup «CBOSI Urpa», BUKTOPUHBI, JINTEPATypHas KOMIIO3UIUSA, KOHKYPC
ra3er ¥ pUCyHKOB, 3KCKYpCHs U Ap.);

UCMOJNb30BAHNE BU3YalIbHbIX 00pa3oB (IIPEIMETHO-3CTETHUECKON cpenbl,
HaIUSIAHAs. aruTalus IHIKOJIBHBIX CTEHJOB, NMPEAMETHOW HAIpPABICHHOCTH,
COBMECTHO IPOU3BOAMMBIE BUJICOPOJIMKH 110 TEMAM YPOKa);

y4JacTHe NelaroroB-nmpeagMeTHUKoB B CoBeTe MpoduiaakTHUKE MO BOIpPOCaM
HEYCIEBAIOIINX 00yYaolUXCsl C IEJIbI0 COBMECTHOTO COCTABJICHUS IUIaHA
JUKBHJALNHN aKaIeMHUYECKOHN 3aJOJKEHHOCTH I10 IIPEIMETAM;

ydacTue MeAaroroB-peIMEeTHUKOB B POAUTEIBCKUX COOPAHUSIX YIEOHBIX

OTHEJIEHUN



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIEro MUpa
11 DIBIKA - HAVKa oxe ) bubmmoreka [IOK
. W3UKa - H pu
Y PHpo https://m.edsoo.ru/7f416194
bu6moreka [IOK
1.2 0} 2 1
HBMACCKHE BEMITAHMHbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUHBIN METO/ ITO3HAHMS 2 1 buomorexa OK
' Vi A https://m.edsoo.ru/7f416194
Hroro mo pazaeny 6
Pasnen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BellecTRa https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ) 1 bu6mmoreka [JOK
) BEIIleCTBA https://m.edsoo.ru/7f416194
)3 Ar ) bubnuoreka [JOK
' PETATHBIC COCTOMHI Bemectsd https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl
b K
3.1 Mexanndyeckoe ABMKCHHE 3 nommorexa [O

https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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bubmuoreka [JOK
2 )41 4 1
3 HEPIUL, MAcea, IIOTHOCTS https://m.edsoo.ru/7f416194
bubmmoreka [{OK
. .B 14 2
33 (ua. Buat cin https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. JlaBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 Jasnenue. [lepenaua naBieHus: TBEPABIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJKOCTIMH U Fa3aMu https://m.edsoo.ru/7f416194
bubmmoreka [IOK
4.2
JlanrieHue KuAKOCTH > https://m.edsoo.ru/7f416194
bu6moreka [IOK
4. A
3 TMOC(EpHOE AaBICHHE 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznen 5. PaboTa u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
> Pabora i morsocTs . ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
32 HpocTete MexaHusML . ! https:/m.edsoo.ru/7f416194
bubmuoreka [JOK
5.3 M 4 1
CRAIHBCHAT SHephit https:/m.edso0.ru/7f416194
Hroro no pasaeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12
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https://m.edsoo.ru/7f416194
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8 KJIACC

KoysnuecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB U TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3zneda 1. TenyioBblie IBJEHUS
1.1 CrtpoeHue 1 CBOICTBA BEII[ECTBA 7 bubmorexa HOK
' P - https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
1.2 T 21 1
CIIOBBIC HPOTECCht > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznea 2. DiekTpuvyecKue 1 MATHUTHBIE SIBJICHUS
51 DIIEKTPUYECKHE 3apsiibl. 3apSKEHHbIE TEJla 7 1 bubmuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 % % 20 2 7
OCTOSHHBIH SJICKTPHACCIHIH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1
ATHHTHBIC ABICHHA https://m.edsoo.ru/7f4181ce
2.4 DJIeKTpOMAardHuTHAsI UHIYKIIUI 4 bubmorexa [JOK
' p AV https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14
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9 KJIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pazjnen 1. Mexanuveckue siBJIEHUSA
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 | bubmmoreka [IOK
' OIHCaHUs https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
1.2 B i 20 1 3
SanmoeHcTBIe TeX https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
AKOHBL COXpaneimi https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexanudeckue KoJ1e0aHUSA U BOJTHBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXATITICCKHE KOJCOAMHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRATMACCKHE BOIHH. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nes 3. DiieKTPOMarHuTHOE 10Jie U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHuTHOE MOJie U 6 ’ bubnnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pasnen 4. CBeToBbI€ SIBJICHUSA
4.1 3aKOHBI pacIIPOCTPAHEHUs CBETa 6 2 bubnuoreka [IOK



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

bubmuoreka [JOK
4.2 J 0
HHIEL H OTHHECKAC HPHOOPE! 6 3 https://m.edsoo.ru/7f41a4a6
bubmmorexa [{OK
4.3 P 0 3 2
AITIOIEHIUE DEIOTO GRETA B CLICKIP https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanToBbIE sIBJICHUS
bubmmoreka [IOK
5.1 41 4 1
CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM hitps-//m.edsoo.ru/7f41ada6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE GTOMHOTO AApa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 A 7 1
ACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznen 6. [loBToOpuTE1bHO0-00001IaK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ) bu6mmoreka [JOK
' Kypca ¢hu3uku 3a 7-9 xmacc https://m.edsoo.ru/7t41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIIACC

Ne

Tema ypoka

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe N (poBbIe

Jomammusisi padora

n/n Bcero o0pa3oBaTejibHbIE PeCypChl
®du3nka — Hayka o npupojie. SBneHus https://lesson.edu.ru/lesson/b05dbf51-
1 1 §1, 2 moBTOPUTH
npupoabl. duznueckue ABICHUSI £780-4058-b7b7-c3aa9646fc4e
®du3uKa — HayKa o npupoje. ABieHus
2 YK pHp 1 https://lesson.edu.ru/03/77class=77 §3, 3amanue 1 cTp.5
npupoibl. DU3NUECKue SIBICHUS
MexaHn4decKkue, TeIUIOBBIE,
3 ANEKTPUIECKUE, MAaTHUTHBIE, 1 https://lesson.edu.ru/03/77?class=77 §3-4, TOBTOPHUTH
CBETOBHIC, 3BYKOBBIC SIBIICHUSI
Kak ¢usuka u gpyrue ecteCTBEHHbIE
HayKH U3y4aloT IPHUPOY.
4 Ecyzc eyqo a p p” H}; 0 1 bubmmorexa LHOK §1-4, moBTO
TECTBEHHOHAYUYHBIN MET -4, IOBTOPUTH
Vi ! https://m.edsoo.ru/ff09f72a P
no3Hanus. Onucanue Gu3NYECKux
SIBJIEHUH C IIOMOIILIO MOJENIEN
Kak ¢u3uka u apyrue ectecTBeHHbIE
HayKH U3y4aloT IPUPOY.
5 E YI; eyq p pv H}; | bu6moreka [IOK §1.4
CTECTBEHHOHAYYHBIH METO/T -4, IOBTOPUTH
7 https://m.edsoo.ru/ff09f72a P
no3Hanus. Onucanue Gu3NIecKux
SIBJIEHUH C IIOMOIIIBIO MOJEIEH
VYpok-uccnenosanue "[Iposepka
TUIOTE3bI: AATBHOCTD MOJIETA IIAPHKA,
6 A P 1 https://lesson.edu.ru/03/777class=77 §4-5, ymp. 1
MYIEHHOTO TOPU30HTAIBHO, TEM
Oosblie, yeM 0oJIble BbICOTA IMycKa'"
7 Crpoenue BemiectBa. OMBITHI, | bubmmoreka [JOK §6-8 MOBTOPUTB,

AOKa3bIBAOIHUE NUCKPETHOC CTPOCHUC

https://m.edsoo.ru/ff09fe0a

ynp.2



https://lesson.edu.ru/lesson/b05dbf51-f780-4058-b7b7-c3aa9646fc4e
https://lesson.edu.ru/lesson/b05dbf51-f780-4058-b7b7-c3aa9646fc4e
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://lesson.edu.ru/03/77?class=77
https://m.edsoo.ru/ff09fe0a

BCIICCTBA

8 JIBM>KeHHE 4acTull BEUeCTBa bubmmorexa [OK §9-10, noBTOpPUTH
H et https://m.edsoo.ru/ff0a013e ’ P
§11-12 noBroputs,
9 ArperaTHble COCTOSIHMSI BEILIECTBA https://lesson.edu.ru/03/77 2class=77 yip.3
B3anMocBs3b Mex1y CBOMCTBaMU
BEIIIECTB B PA3HBIX arperaTHbIX
COCTOSIHHSIX M MX bubnuotexa [JOK
10 9-10
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378 3 HOBTOpHTS
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI
VYpoxk-uccnenoBanue «OMNbITHI IO
11 HaOIOZCHUIO TEIIJIOBOTO PACIIUPEHUS https://lesson.edu.ru/03/77?class=77 §10-12 moBTOPUTH
ra3zoB»
M .
12 PaniHH:eC:Ze HB:}:@HZIGC oc bu6moreka [IOK §14-15 moBTOPUTH,
BHOMEPHOE 1 HEPAaBHOMEPH
P P P https://m.edsoo.ru/ff0a05c6 yop 6
JIBUKCHHE
bu6moreka [IOK
13 C .E 16 i
HOPOCTE. BIHHHIR CROPOCTH https://m.edsoo.ru/ff0a079c 316 moBTOpHTS, yrIp
14 Pacuer nytu 1 BpeMeHU JIBUKCHUS bubamorexa LHOK 317-18 nosropHure,
Iyt P A https://m.edsoo.ru/ff0a0ae4 yrp.8,9
14 .3 .
15 B;{;I/II)I\]/-[I: ﬂeﬁ::;);ei};pffs MpUYUHA bubmmorexa LIOK 319-22 nostoputs,
A P https://m.edsoo.ru/ff0a0c10 yop.11
W3MEHEHHS CKOPOCTH JIBIKEHUS Tell
§23-24,
IInoTHOCTH BemiecTBa. Pacuer Macchl u bu6mmoreka [IOK
16 MOATOTOBUTHCA K
0o0beMa Tejla M0 ero MIOTHOCTU https://m.edsoo.ru/ff0a0fee .
nabopaTopHoii pabote
17 JIaGopatopHas pabota «Onpenenenue https://lesson.edu.ru/03/77 2class=77 ynp.12



https://m.edsoo.ru/ff0a013e
https://lesson.edu.ru/03/77?class=77
https://m.edsoo.ru/ff0a0378
https://lesson.edu.ru/03/77?class=77
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://lesson.edu.ru/03/77?class=77

IJIOTHOCTHU TBEPAOTO TENIA»

Pemrenue 3agag mo reme "ImoTHOCTE

bubmunorexa LIOK

§18-22, noBTOPUTS,

18
BemlecTna" https://m.edsoo.ru/ff0al23c yrp.13
Cuiia KaK XapaKTepuCTHUKa §25, ynp.14,

19 B3aumoiercTBus Ten. Cuna https://lesson.edu.ru/03/77 2class=77 MOATOTOBUTHCS K
ynpyroctu. 3akoH ['yka naboparopHoit pabote
JlabopaTtopHnast pabota «3yyenue

20 JABHCHMOCTH PavTsDReHHA https://lesson.edu.ru/03/77?class=77 §25 MoBTOPUTH
(medopmarnyiv) Ipy>KMHBI OT
MIPUIIOKEHHON CUIIBI»

21 SAsnenue Tarorenus. Cumia TsSDKECTH https://lesson.edu.ru/03/77?class=77 §25-26, MOBTOPUTH

22 C:fzi " e;K iyl(;:g()ﬁe T;I X;feﬂ: ; e bubnuorexa LOK §25-26, IOBTO
M i Tena. Tena. Permenn -26, TIOBTOPUTH

i | " \ https://m.edsoo.ru/ff0al778 ’ P
3a1a4 o teme "Cuia TsSHKeCTH
Cuna TsKeCTH Ha IPYTruX IUIaHeTax. bubnuoteka [JOK

23 27-28
dusndecKue XapaKTePUCTUKH TUIAHET https://m.edsoo.ru/ff0al502 3 > HOBTOPHTE

bu6mmoreka [IOK

24 N3mepenue cun. Jlunamomerp https://m.edsoo.ru/ff0al8cc §29, NoBTOPUTH

bubnuorexa [JOK §30 moBTOPUTH, yIIp

25 B .H

e¢ Tela. HERecoMocTh https://m.edsoo.ru/ff0al778 15,17
8 N p ’ https://m.edsoo.ru/ff0ala70 yup-
PaBHopelicTByIOIAs CHIT
P
27 " CHIEHHe faﬂaq Ho Tene " https://lesson.edu.ru/03/77 ?class=77 ynp.16,18
PaBHoeiicTBYIOIIAs CHIT
§32-34,
TpeHue CKOJIbKEHHS U TPEHUE TIOKOSL. bubnuorexa LIOK
28 MOJATrOTOBUTHCA K

TpeHune B npuposie U TEXHUKE

https://m.edsoo.ru/ff0alb9c

nabopaTopHoii padoTte



https://m.edsoo.ru/ff0a123c
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
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://lesson.edu.ru/03/77?class=77
https://m.edsoo.ru/ff0a1b9c

JlaboparopHas pabota «/3yuenune
3aBUCHMOCTHU CUJIBI TPCHUA

29 CKOJIB)KCHUS OT CHJIbI IaBJICHUS U bubmorexa OK §30-34
A https://m.edsoo.ru/ff0alcc8
XapaKTepa CONMPUKACAIOIINXCS
IMOBEPXHOCTEN
Pemenne 3amau Ha onpeiecHIe
30 e . et Unp ACHERH https://lesson.edu.ru/03/77class=77 3a/1a4 B TETpaau
PaBHOJICHCTBYIOIIEH CUITBI
Pemenne 3amag mo remam: «Bec Temay, Butnnorexa LIOK N
31 «['panueckoe nzodpaxxeHue cui, .
. https://m.edsoo.ru/ff0alde0 KOHTpPOJIBHOM paboTe
«Cunbly, «PaBHOACHCTBYIOMIAS CHI»
KonTtponbHas paboTta no temam:
«MexaHn4ecKkoe IBIKEeHUe», «Macca, §2034
32 IJIOTHOCTEY, «Bec Temay, https://lesson.edu.ru/03/77 7class=77
MOBTOPUTH((POPMYIIBI)
«I"padudeckoe n300paskeHUE CHIDY,
«Cunsr»
13 Jasnenue. CiocoObl yMEHBIIICHUS 1 bu6mmoreka [IOK §35-36, yp.20
YBEITUYCHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
.3
30| oo e oGt BuGorera LIOK 36
A ’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
n -
35| menamn, momeoctmn s, Jaron Bubnorexa LIOK 37, yp 21
> A ' https://m.edsoo.ru/ff0a25b0 » YiP
ITackansa
36 JlaBlIeHHE B *KUAKOCTHU U Ta3e, bubnuorexa [JOK §38
BBI3BAHHOE JEUCTBUEM CHJIBI TSHKECTU https://m.edsoo.ru/ff0a2718
37 Pemenune 3amad no teme «/laBieHue B bu6moreka [IOK §39
JKUJIKOCTH U Ta3e. 3axoH ITackamsay https://m.edsoo.ru/ff0a2826
38 CooOmaromuecs cocyabl bubmmoreka [JOK §38,39 noBTOpPUTH



https://m.edsoo.ru/ff0a1cc8
https://lesson.edu.ru/03/77?class=77
https://m.edsoo.ru/ff0a1de0
https://lesson.edu.ru/03/77?class=77
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

bubmunorexa LIOK

I i 4
39 FAPABIITHCCICH Hpece https://m.edsoo.ru/ff0a3136 345
M ! i
40 aHOMeTpHU OPHIHEROH https://lesson.edu.ru/03/77?class=77 ynp.22
KUJIKOCTHBIM HACOC
Atmocdepa 3emun. [Tpuannen
i1 00
S e, Jammensiocrs anvocheproro Biorera LIOK 23
' P https://m.edsoo.ru/ff0a2b5a yip-
JABJICHUS OT BBICOTHI HaJI yPOBHEM
MOps
bu6mmoreka [IOK
42 B A 41
ec BO3LyXa. ATMOCPEpHOE AaBiICHie https://m.edsoo.ru/ff0a2b5Sa 3
N3mepenue atmochepHOro JaBieHHUS. bubnuoreka [JOK
43 42
Omnbit Toppuuennu https://m.edsoo.ru/ff0a2da8 342 MOBTOPHTS
m 3aBUCHMOCTH aTMOC(HEPHOTO AaBICHUS bubnuoteka [JOK §41-42 HOBTOPUTE
OT BBICOTHI HaJl yPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
bapomerp-anepounn. AtmocdepHoe bubnuorexa [{OK
45 §43
JTABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
P
46 CUICHHE A/ 110 TeMe https://lesson.edu.ru/03/777class=77 yop.26
"AtmocdepHoe naBieHue"
47 fgfcmzleﬂﬁiﬂ;(;f;i;zga Ha bu6mmoreka [JOK HOATOTOBUTHCS K
26 ' https://m.edsoo.ru/ff0a3276 nabopaTopHO padboTe
ApxumenioBa cuia
JIab 0 47
o | e s oo o,
fomen © » ICHCTBYIOMIE https://m.edsoo.ru/ff0a33fc OArOTO (i
Ha TeJo, MOTPYKEHHOE B KUIAKOCTH)» nabopatopHoit padote
49 JIaGopatopHas paboTa 1o Teme bubnuorexa [IOK §44.46, yrip 27,

«HccnenoBaHne 3aBUCUMOCTH Beca

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://lesson.edu.ru/03/77?class=77
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://lesson.edu.ru/03/77?class=77
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

TeJla B BOJIE OT 00bEMA MOTPYKEHHOH B
KUIKOCTh 4aCTH TC1a»

bubmnnoreka LIOK

§48, MOATOTOBUTHCS K

50 [InaBanue te
HABAIHE Tel https://m.edsoo.ru/ff0a3a96 nabopaTopHoi paboTe
Jlaboparopuas paboTa
"Konc OBaHHUE apeoMeTpa

51 HETPYHPOBAHIE apeoMETpa I https://lesson.edu.ru/03/77 2class=77 §49 noBTOPUTH
KOHCTPYHPOBAHUE JIOJKHU H
omnpeneneHue e€ rpy30mnoabEMHOCTH"

Pemrenne 3anau o remam: «IlnaBanue ITIOBTOPUTH BCE

50 cynoB. Bo3ayxomnaBanuey, bubnuotexa [JOK dbopmyIsl 3a
«/laBmeHue TBEpBIX TEIN, JKUJIKOCTEN 1 https://m.edsoo.ru/ff0a3654 PO ICHHBIN
ra3oB» MaTepua

bu6mmoreka [IOK

53 M 0 50, 32

CRAHCCia pabota https:/m.edsoo.ru/ff0a3f82 3 20.ymp
bu6mmoreka [IOK

54 MorHocTs. E OIITHOC 51 33

HHHOCTD: BAMHIIEL MOTHHOCTH https://m.edsoo.ru/ff0a3f82 351, yip
Ypok uccnegoanue "Pacuer

55 MOIITHOCTH, Pa3BUBAEMOM TIPH https://lesson.edu.ru/03/77?class=77 §50-51
noanéMe o Jjectauie"

56 Ipoctere mexarusmbi. Poraar. https://lesson.edu.ru/03/77?class=77 HOHFOTOBHTECH
PaBHOBecue cui Ha peruare KOHTPOJIBHOU padoTe
KonTtponbHas padoTa o teme MTOBTOPHTH BCE

57 «Hlapnenne TBepHHvX TeIL, KUJKOCTEH https://lesson.edu.ru/03/77?class=77 (bopyl YIbl 3au
razoBy / Bcepoccuiickas mpoBepodHas PO ICHHBIN
pabota Marepual
P i . Pa6 54-55,

€3epBHBII ypok. Pa 0}“8. C TEKCTaMH BuGmmnorexa LIOK §

58 o Teme «JlaBneHue TBEPABIX TeN, MTOJTOTOBUTHCS

KUAKOCTEH U ra3oBy» / Beepoccuiickas

https://m.edsoo.ru/ffO0a4ffe

nabopaTopHoii paboTte



https://m.edsoo.ru/ff0a3a96
https://lesson.edu.ru/03/77?class=77
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://m.edsoo.ru/ff0a4ffe

npoBepoyHas padora

Prbryaru B TexHuKe, OBITY M TIPUPO/IE.

bubmnoreka LIOK

59 JlaboparopHuas padota «lccrnenoanne 35
p . p P A https://m.edsoo.ru/ff0a4d78e yrip
YCIIOBUH PABHOBECHS PhIYaray
56-58 NOBTOPUTS,
Pemenue 3a1au 1o Teme «Y CiI0BUSA bu6moreka [IOK 3 P
60 MOJTOTOBUTHCS K
paBHOBECHS pbluara https://m.edsoo.ru/ff0a48a6 .
nmabopaTopHo padboTe
Koadduruent mosesnoro aercTpus
MexaHusma. Jlaboparopnas padota
61 patopiast p . https://lesson.edu.ru/03/77?class=77 yrp.36
«3mepenue KII/] HakinoHHOM
TIJIOCKOCTHY
& Pemenne 3amaa mo teme "Pabora, bu6moreka [IOK §59-60
MortrHocTh, KITI" https://m.edsoo.ru/ff0a4c48
MOBTOPUTH BCE
MexaHnueckas Heprusl.
bubnuoteka [JOK dbopmyIsl 3a
63 Kunernueckas 1 moTeHIIMaIbHAs . .
https://m.edsoo.ru/ff0a4252 PO ICHHBIN
SHeprus
MaTepuai
MOBTOPUTH BCE
3aKOH COXpaHEHHUsI MEXaHUYECKOM bubnuorexa [JOK dbopmyIsl 3a
64 . .
SHEPTHH https://m.edsoo.ru/ff0a4360 PO ICHHBIN
MaTepuan
YPOK-3KCIIEPUMEHT T10 TEME
"DKCIIEpUMEHTAIBbHOE ONIPEJCIICHHE
W3MEHEHUS KHHETUYECKOW U MOATOTOBUTHCS
65 B https://lesson.edu.ru/03/77?class=77 a .
MOTEHIMATBLHON SHEPTUH TPU KOHTPOJBHOHN padoTe
CKaThIBaHHUH TeJIa 10 HAKIOHHOM
JI0CKOCTH"
66 KonTponsnas pabora no teme «Pabora https://lesson.edu.ru/03/77?class=77 §1-10



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://lesson.edu.ru/03/77?class=77
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77

U MOIIIHOCTb. DHEPrus»

PesepBHeiit ypok. Paborta ¢ TekcTamu

bubmunorexa LIOK

67 o Teme "Mexanuyeckoe ABuxKeHue" ! https://m.edsoo.ru/ff0adee6 311-20
PesepBubIit ypok. PaboTta ¢ Tekcramu
68 o Teme "PaboTta. MOIIHOCTb. 1 https://lesson.edu.ru/03/77?class=77 §21-32
Ouneprus"
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6
https://lesson.edu.ru/03/77?class=77

8 KJIACC

Ne
n/n

Tema ypoka

KoaunuectBo
JacoB

Bcero

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypchbl

Jomammusisi padora

OCHOBHBIE ITOJIOKEHUS
MOJICKYJISIPHO-
KHHETUYECKOUM TEOPHUH U UX
OTIBITHBIC TIOITBEPIK ICHUS

bu6mmoreka [{OK https://m.edsoo.ru/ff0a5256

§1, yuTars.

Macca u pazmep aTOMOB H
MOJIEKY

https://lesson.edu.ru/03/08?class=08

§2, BOMpoCHI mocie §2
YCTHO.

Monenu TBEpAOTO,
YKUJIKOTO U Ta3000pa3HOTO
COCTOSIHUH BeEIeCTBa

bu6mmoreka [{OK https://m.edsoo.ru/ff0a540e

§3,4nuTaTh, BOIPOCHI
no-ciue §3 ycTHo

OOBscCHEHUE CBOMCTB
TBEPJIOTO, )KUJKOTO U
raz000pa3HOro COCTOSTHUMN
BEIIIECTBA HA OCHOBE
MOJIO)KEHU U MOJICKYJISIPHO-
KMHETUYECKON TEOPUH

https://lesson.edu.ru/03/08?class=08

§4

Kpucrannuueckue u
aMmopdHBbIC TeIa

bubnuoreka IIOK https://m.edsoo.ru/ff0a5800

§5

CmauuBaHue u
KalnWUIIPHOCTb.
IToBepxHOCTHOE
HaTsKEHUE

bubnuoreka IIOK https://m.edsoo.ru/ff0a5530

§6

TemoBoe pacmmpenue u
cKaTue

bubmoreka [IOK https://m.edsoo.ru/ff0a5a26

§7



https://m.edsoo.ru/ff0a5256
https://lesson.edu.ru/03/08?class=08
https://m.edsoo.ru/ff0a540e
https://lesson.edu.ru/03/08?class=08
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

Temnepatypa. CBsi3b
TEMIIEPATYPHI CO
CKOPOCTBIO TETIOBOTO
JIBMKCHUS YaCTHI]

https://lesson.edu.ru/03/08?class=08

§3-7, HOBTOPUTH

Buyrpennss sHeprus.
CrniocoOb1 I3MEHEHUS
BHYTPEHHEUN S3HEPTUU

bubmnorexa IOK https://m.edsoo.ru/ff0a5c60

§8

10

Buael Tenonepenaun

bu6mmoreka [{OK https://m.edsoo.ru/ff0a6412

§9, MOATOTOBHUTLCS
KOH(EpEeHIINHU

11

VYpok-koHpepeHus
"[IpakTHueckoe
WCTIOJIb30BAHUE TETUIOBBIX
CBOWCTB BEILIECTB U
MaTepHajIoB B IEJAX
sHeprocoepekeHus"

bu6mmoreka [{OK https://m.edsoo.ru/ff0a65c0

§10

12

KomanyecTBO TEILUIOTEIL.
VenbHas TEIUIOEMKOCTD

bu6mmoreka I{OK https://m.edsoo.ru/ff0a6976

§8, §9-10, ynp.4

13

YpaBHEHHE TEIJIOBOTO
Oanmanca. TerrooOMeH u
TEIIOBOE PaBHOBECHUE

bu6mmoreka [IOK https://m.edsoo.ru/ff0a7088

§11,IToArOoTOBUTHCS K
nabopaTopHo padboTe

14

JlaGopaTtopHnas pabota
"UccneqoBanue IBICHUI
TerI000MeHa Ipu
CMEIINBAHUHU XOJIOIHOM U
ropsiyeit BoipI"

bubmuoreka [{OK https://m.edsoo.ru/ff0a6a98

yup.5

15

Pacuer xonuyecTBa
TCIIJIOTHI, HCO6XOI[I/IMOF0
UL HAarpe€BaHus Tejia 1
BbIICIACMOTI'O UM IIPpU

https://lesson.edu.ru/03/08 ?class=08

§14, IloAroTOBUTHCS K
nabopaTopHoii padote



https://lesson.edu.ru/03/08?class=08
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://lesson.edu.ru/03/08?class=08

OXJIAXKJICHHUH

JIaboparopHas paboTa

16 "Onpenenenue yaeabHOU bubnmnorexa LHOK https://m.edsoo.ru/ff0a6bb0 §15
TEIJIOEMKOCTH BerecTBa
DHeprus TOIINBA.
17 VnenpHas TemuoTa bu6mmoteka 1IOK https://m.edsoo.ru/ff0a7b5a §12-15
CrOpaHus
I1
JaBJICHUE U "§16-17, ymp. 9 (1-5),
OTBEpACRANHC IToaroToBUTHCS K
18 KpUCTAJIITMYECKUX TEJI. bubnuoreka L{OK https://m.edsoo.ru/ff0a71d2 .
nabopaTtopHOit
VY nenbHas Temora "
pabote
TUTABJICHUS
JIab 0
aboparopHas paboTa ) "§18-20, yrp. 10(1, 4),
19 "Onpenenenune yaeabHON bu6mmoreka [IOK https://m.edsoo.ru/ff0a72fe .
TEIJIOTHI IIAaBJICHU Jbhaa"
II 0
20 ApOODPA3OBAMNE 1 BuGnnorexa LIOK https:/m.edsoo.ru/ff0a740c §12-18,
KoHAeHcauus. Mcnapenne
Kunenune. Y aennHas
TEIUI0Ta MapooOpa3oBaHUS
. 19,11
21 1 KOTercatn bu6mmoreka [{OK https://m.edsoo.ru/ff0a786¢ 319, OHFOTO%HTBCH K
3aBUCHUMOCTh TEMIIEpaTypPhl naboparopHoit padote
KHUIIEHUS OT aTMOC(HEPHOTO
JaBJICHUS
B .
JQKHOCTh BO3AyXa "§21-22. xpa oKnaza
JlaGopaTopHas pabota (VA o
*KABTO, OT IEpBOT:
22 "Onpenencuue bu6motexa LIOK https://m.edsoo.ru/ff0a7628 © cPEOTO

OTHOCHUTEJIBHOM BJIAXKHOCTHU
BO31yXa"

[apoBOTO JBUraTeNs
JI0 AJIeKTpoKapa) "



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amay Ha
OIPEAEIIEHUE BIIAJKHOCTH
BO3/yXa

https://lesson.edu.ru/03/08?class=08

§23-24,

24

[TpuHIIMTIBL PaOOTHI
TEIJIOBBIX JBUTATENICH.
[TapoBas TypOuHa.
JIBurarens BHYTPEHHETO
CropaHus

https://lesson.edu.ru/03/08?class=08

§23-24,

25

KII/ TermoBoro
nBurareis. TenoBbie
JIBUTATEIH ¥ 3aIUTa
OKpYKarollel cpeibl

bubnuoteka [{OK https://m.edsoo.ru/ff0a7c7c

§23-24, noBTOPUTH

26

3aKoH COXpaHEHUS U
MPEBpAIIECHUS YHEPTUH B
TETIJIOBBIX MTPOIIECCax

https://lesson.edu.ru/lesson/61791db6-0680-4e32-b2dc-
9¢31956dac6f?backUrl=%2F03%2F08%3Fclass%3D08

§25-26, MOBTOPUTH
Bce (opMyIIBI 3a
MPONICHHBIN
MaTepuai

27

IloaroroBka x
KOHTPOJIBHOU padoTe 1o

TeMme "TenIoBbIe SIBJICHUS.

N3meneHue arperaTHbIx
COCTOSIHMM BeriecTna"

bu6mmoreka [IOK https://m.edsoo.ru/ff0a83{2

§27, MOATOTOBUTHCS
KOHTPOJIBHOH paboTe.

28

KounTponsHas pabora no

TeMme "TenIoBbIe SIBJICHUS.

M3meneHne arperaTHbIx
COCTOSIHMH BeriecTna"

bubmuoreka IIOK https://m.edsoo.ru/ff0a86ae

§28, TOBTOPUTH

29

Dnektpusanus tei. /[a
poJia AIIEKTPUUECKUX
3apsI0B

https://lesson.edu.ru/lesson/80491954-2849-4409-a187-
€2171d97c4be

§28,

30

Ypok-uccnenoBaHue

https://lesson.edu.ru/lesson/80491954-2849-4409-a187-

§28,



https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://m.edsoo.ru/ff0a7c7c
https://lesson.edu.ru/lesson/61791db6-0680-4e32-b2dc-9c31956dac6f?backUrl=%2F03%2F08%3Fclass%3D08
https://lesson.edu.ru/lesson/61791db6-0680-4e32-b2dc-9c31956dac6f?backUrl=%2F03%2F08%3Fclass%3D08
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://lesson.edu.ru/lesson/80491954-2849-4409-a187-e2171d97c4be
https://lesson.edu.ru/lesson/80491954-2849-4409-a187-e2171d97c4be
https://lesson.edu.ru/lesson/80491954-2849-4409-a187-e2171d97c4be

"DnexkTpu3anus Tein
WHAYKIUEN U IIPU
CONIPUKOCHOBEHUU"

€2171d97c4be

31

B3anmopeiicterue
3apsUKCHHBIX TEJl. 3aKOH
Kynona

bubmnorexa IOK https://m.edsoo.ru/ff0a87e4

"§29-30, yrp. 11"

32

DIEeKTPUYECKOE TOJIE.
HanpsixenHOCTB
ANEKTPUYECKOTO ITOJISL.
[IpuHIun cyneprno3unun
BIEKTPUYECKUX TOJIEH

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

§31, ynp.12.

33

Hocwnrenn snekrpruecknx
3apsa0B. DIIEMEHTAPHBIN
3apsa. CtpoeHue atoma

https://lesson.edu.ru/lesson/22489498-741f-4aec-baca-

a648f1bc826¢

"§32, ymip.12 3amanue
6' n

34

[IpoBoHMKY U
JUBJIEKTPUKHU. 3aKOH
COXpaHEHUs
ANEKTPUIECKOTO 3apsiia

bu6mmoreka [IOK https://m.edsoo.ru/ff0a8ef6

"§33, ynp.13 "

35

Pemrenue 3agau Ha
MIPUMEHEHHE CBOMCTB
ANEKTPUYECKUX 3aPSII0B

bubmuoteka [{OK https://m.edsoo.ru/ff0a90cc

§34-36.

36

DIEKTPUUYECKUM TOK,
YCIIOBHS €r0
CYILECTBOBAHUSI.
Hcrounnku
ANEKTPUYECKOTO TOKA

bubmuoreka I{OK https://m.edsoo.ru/ff0a95a4

"§37, ynp. 14 (1,2).

37

JlericTBUA 3IIEKTPUYECKOTO
TOKa

bubnuoreka [IOK https://m.edsoo.ru/ff0a96b2

"§38, ymp. 15, Bo-
IIPOCHI NIOCJIE § YCTHO.



https://lesson.edu.ru/lesson/80491954-2849-4409-a187-e2171d97c4be
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://lesson.edu.ru/lesson/22489498-741f-4aec-baca-a648f1bc826c
https://lesson.edu.ru/lesson/22489498-741f-4aec-baca-a648f1bc826c
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

Ypok-uccienoBaHue
"IleticTBUE

https://lesson.edu.ru/lesson/22489498-741f-4aec-baca-

-41 . 16(1

38 AIEKTPUYECKOTO TOJISI Ha 1648F1be826c §39-41, ynp. 16(1),
MIPOBOTHUKHU U -

JUDJICKTPUKH"
DNEeKTPUUYECKUM TOK B

39 MeTaJlIax, KUIKOCTIX 1 bu6mmoreka [IOK https://m.edsoo.ru/ff0a9838 §46,
razax

40 DneKkTpuyecKas 1enb U e€ https://lesson.edu.ru/lesson/a2d734f7-d08c-49cd-a109- IToaroroBuThCAa K
COCTaBHBIE YaCTH S545bacf4bc97 nabopatopHoit pabote
Cuna Toxka. JlabopaTopHas §42, 44, yip. 19 (2.4),
pabora "U3mepenue u

41 bu6mmoreka [{OK https://m.edsoo.ru/ff0a8bd6 [ToxroToBUTHCS K
PETYIIMPOBAHUE CHJIIBI .

" nabopaTtopHoOi pabdorte
TOKa
DIIEKTPUYECKOE
HanpspkeHue. BoibTmerp.
JIab 0
42  abopaTopHai pabota BuGnorexa LIOK https:/m.edsoo.ru/ff0ad¢14 "§47, yip. 20,1
N3amepenue u
perynupoBaHue
HanpspKeHus"
ComnpoTtuBieHue yop.20(2-4).

43 MPOBOJHUKA. Y ICIBHOE bu6mmoteka LIOK https://m.edsoo.ru/ff0aa738 IToaroroBuThCs K
COMPOTHBIICHUE BEIIECTBA naboparopHoit padote
JlaGopaTtopHas pabota
"3aBUCUMOCTh

44 DICKTPITCCROTO bubnuoteka L{OK https://m.edsoo.ru/ff0aa738 §48, ynp. 22.
COTIPOTHUBIICHUS

MMpOBOAHUKA OT €ro AJINHELI,
IIomaau mornepeuHoro



https://lesson.edu.ru/lesson/22489498-741f-4aec-baca-a648f1bc826c
https://lesson.edu.ru/lesson/22489498-741f-4aec-baca-a648f1bc826c
https://m.edsoo.ru/ff0a9838
https://lesson.edu.ru/lesson/a2d734f7-d08c-49cd-a109-545bacf4bc97
https://lesson.edu.ru/lesson/a2d734f7-d08c-49cd-a109-545bacf4bc97
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

ceueHus u marepuaina"

45

3aBHUCUMOCTD CHJIBI TOKA OT
HanpspkeHud. 3akoH Oma
ISl y9acTKa [eTH

bubmnoreka IOK https://m.edsoo.ru/ff0aad44a

§49, ymip. 23
(2,3,5).IlogroToBUTHCS

K 1a00paTopHOI
pabote

46

JlaboparopHas pabota
"UccnenoBanue
3aBUCHUMOCTH CHJIBI TOKAQ,
HIYIIETO Yepe3 Pe3ucTop,
OT COIIPOTUBJICHHUA
PE3UCTOPA U HAIPSKEHUS
Ha pesucrope"

bu6mmoreka [IOK https://m.edsoo.ru/ff0aa04e

"§50, yrp. 24 (1,2), "

47

TlocnenoBaTenpHOE U
rapajieIbHOE COCTUHCHUS
MIPOBOTHUKOB

https://lesson.edu.ru/lesson/d4aac749-961a-432d-8bcl-

e8518e498125
https://lesson.edu.ru/lesson/e5ec98e1-c2a9-4cb2-b9c7-
ffa31al{7028

§51, ymp. 25
(1,4).IlToagroroBUTHCS K

nmabopaTopHo padboTe

48

JlaGopaTtopnas pabota
"IIpoBepka npasuia
CJIOKEHHS HAMPSHKEHUM
MIPH MOCJIEeI0BATEILHOM
COEJIMHEHUU JIBYX
pe3uctopon"

bu6mmoreka [IOK https://m.edsoo.ru/ff0aaa58

[ToaroToBUTHCS K
nabopaTopHO padboTe

49

JlaGopaTopHas pabota
"IIpoBepka npaBuna ajist
CHWJIBI TOKA MPH
napayienTbHOM
COEIMHEHUH PE3UCTOPOB"

bubmuoreka IIOK https://m.edsoo.ru/ff0aadle

§54, ynp.27.

50

Pemenue 3amau Ha
NpuMeHeHue 3akoHa Oma

bu6moreka I{OK https://m.edsoo.ru/ff0aaf8a

§55,



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://lesson.edu.ru/lesson/d4aac749-961a-432d-8bc1-e85f8e498125
https://lesson.edu.ru/lesson/d4aac749-961a-432d-8bc1-e85f8e498125
https://lesson.edu.ru/lesson/e5ec98e1-c2a9-4cb2-b9c7-ffa31a1f7028
https://lesson.edu.ru/lesson/e5ec98e1-c2a9-4cb2-b9c7-ffa31a1f7028
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a

IJIg Pa3jIn4HOr o
COCAMHCHUA IMMPOBOAHHUKOB

PaGora 1 MOLIHOCTH

IloaroroButhcd K

51 AIEKTPUYECKOTO TOKA. bubmnorexa IOK https://m.edsoo.ru/ff0ab124 N
nabopaTopHoi paboTe
3akon Ixoyns-Jlenna
JlaboparopHas pabota
"O 6
52 FIPSACIICITHE PabOTEL 1 bubnuoteka [{OK https://m.edsoo.ru/ff0ab3e0 §55.
MOIITHOCTH JJICKTPUUYECKOTO
TOKa"
DNEeKTPUUYECKUE LIETTH 1
noTpeduTenu
3 8 127.
53 ANEKTPUIECKOMN YPHEPTUH B bu6moreka [{OK https://m.edsoo.ru/ff0ab660 ajlarue © Ha ctp
MACBMEHHO.
obITy. KopoTkoe
3aMBIKaHUE
I1 "§58 -

54 OCTOJHIDIC MATHITEL HX https://lesson.edu.ru/03/09%class=09 358 (0BTO-pHTE)
B3auMOJIEIICTBIE 3amanue 9 (1,2). "
Ypok-uccienoBanue

55 "U3yuenue mosuei bu6mmoreka [{OK https://m.edsoo.ru/ff0ac3d0 "§60-61 "
IMOCTOSIHHBIX MarHuTOB"

MarunurtHoe 1ojJie.
MarnuTtHoe 1moJje 3eMIIu U "302, HOATOTOBHTECA

56 bubnmnoreka LJOK https://m.edsoo.ru/ff0acOba K KOHTPOJIbHOU
€ro 3HAYCHUE IS KU3HU |

pabote
Ha 3eMiie
IloaroroBska k
KOHTPOJIBHOH padoTe 1o
"9 56,57.11
57 TEME T IeRTprHCCkIe bubnmoteka LIOK https://m.edsoo.ru/ff0abd2c 336, OATOTOBKA

3apsiibl. 3apsyKEHHBIE Tea
U UX B3aUMOIECUCTBUS.
IlocTosAHHBIN

KOHTPOJIbHOHM paboTe



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://lesson.edu.ru/03/09?class=09
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c

ANEKTPUUECKUH TOK"

58

KonTtponsHas pabora o
TeMe "DIeKTPUIECKue
3aps/bl. 3apsyKEHHbIE Tella
U UX B3aUMOJICUCTBUS.
[TocTostHHbII
ANIEKTpUYECKHil TOK" /
Bcepoccuiickas
IpoBepoyHas paboTa

bubmnoreka IOK https://m.edsoo.ru/ff0abea8

"§58, ymp. 28 (1-3). "

59

PesepsHblit ypok. Pabora ¢
TEKCTAMH TI0 TEME
"ITocTosTHHBIN
ANEKTpUYECKHil ToK" /
Bcepoccuiickas
npoBepoyHas pabora

bu6mmoreka [{OK https://m.edsoo.ru/ff0acdc6

MOBTOPUTH POPMYIIbI
7-8 xnacc

60

OnbIT OpcTena.
MarsuTHOE moJie
ANEKTPUIECKOTO TOKA
MarsuTHO€ 10JIe KaTyIIK:
C TOKOM

bu6mmoreka [{OK https://m.edsoo.ru/ff0ac1d2

§56-62 (1Mo-BTOPUTH),
[ToaroToBUTHCS K
nabopaTopHO padboTe

61

[Ipumenenue
AJIEKTPOMArHUTOB B
TexHuke. JlaboparopHas
pabora "Usyuenue
JeMCTBHUSI MAaTHUTHOTO
T0JIs1 Ha TPOBOJIHUK C
TOKOM"

bubmuoreka [{OK https://m.edsoo.ru/ff0ac74a

§56-62 (1Mo-BTOPUTBH)

62

QHCKTpOI[BI/IFaTCJ'IL
IIOCTOAHHOI'O TOKA.

bubmoreka IIOK https://m.edsoo.ru/ff0ac86c¢

§62, ynp. 29 (1),
3amanue 12* (1,2) Ha



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

Hcnonp3oBanue
3JIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX
U Ha TPaHCHOPTE.
JlabopaTtopHnast pabota
"KoncTpyupoBanue u
n3ydeHue paboThl
aJeKTpoABUTaTesNs"

ctp.152

Omnprter @apazest. 3akoH

§62, ynp. 29 (1),

63 AIEKTPOMArHUTHOU https://lesson.edu.ru/03/08?class=08 3amanue 12* (1,2) Ha
naayknuu. [Ipasumno Jlenna ctp.153
DIIEKTpOTEeHEPATOP.

CriocoOblI mostyueHust

64 DUHCKTPIHICCICON SHEPTHH. https://lesson.edu.ru/03/08%class=08 "$64, ymp. 31. "
DJIEKTPOCTAaHLIMM Ha
BO300OHOBIISIEMBIX
HCTOYHUKAX SHEPTUU
Iloaroroska k "

KOHTPOJILHOH padoTe 110 304, yup.

65 " https://lesson.edu.ru/03/08 ?class=08 31.moaroToBUTHCA

Teme "DIEKTPUYECKUE U . "
" KOHTpPOJBHOHN paboTe

MarHUTHBIE SIBICHUS

KonTponsHas pabora no

66 TeMe "DIeKTpUYECKue u bubnmnoreka L{OK https://m.edsoo.ru/ff0acb14 "§65, yop. 32(1), "
MAarHuTHbIE sIBJIEHUA"

PesepBHriit ypok. Pabora ¢

67 TEKCTaMH 110 TEME bubnmnoreka [{OK https://m.edsoo.ru/ff0accSe "§66, ynp. 34 (1) "
"TennoBeie siBIeHUS"

P 7 . Pab
68 CICPBHPIN YPOR. FabOTa € https://lesson.edu.ru/03/08 ?class=08 §§62-67 (MOBTOPUTH)

TCKCTaMH I10 TEMC



https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://lesson.edu.ru/03/08?class=08

"MaruuTHbIe SIBJIEHUS"

OBIIEE KOJIMYECTBO YACOB
I10 [TPOT'PAMME

68




9 KJIACC

Ne KousniecTBo yacoB DJIeKTpOHHBIE HU(PPOBLIE Jomamnsist
Tema ypoka
n/n Bcero o0pa3oBaTe/ibHbIE Pecypchl padora

| Mexatirieckoe JBIKCHEE. 1 https:/lesson.edu.ru/03/092class=09 §1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBHOCTD | bubnuotexa [JOK $2
MEXaHUYECKOTO JIBHKCHUSI https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE TIpSIMOJTHHETHOE | bubnuotexa [JOK $3
IBIKEHHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTUHENHOE

4 newkeHne. CpeqHsiss © MTHOBEHHAS 1 https://lesson.edu.ru/03/09?class=09 §4, ynp.4
CKOPOCTh

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE | bubnuoteka [JOK $5
NBIDKECHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHEHHOTO [ToaroToBuThCS

6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1 https://lesson.edu.ru/03/09?class=09 K 1ab0opaTtopHOit
I'paduk ckopoctu pabore
JlaGopaTtopHnas paborta "Onpenenenue

7 YCKOpEHHUS Tena npu 1 bubnuorexa [JOK $6, yrp.6
PaBHOYCKOPEHHOM JIB>KEHUU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1uiockocTh"”

8 CBoboaroe nanenne Te. OmLITE 1 https:/lesson.edu.ru/03/09%class=09 §6
lanunes
PaBHOMEpHOE NBUMXKEHUE TTO

9 okpyxHoctu. Ilepron u yacrora 1 bubnuorexa LIOK §6-7, TIOBTOPUTS

oOpamienus. JluneiHas u yriosas
CKOPOCTH

https://m.edsoo.ru/ff0ael76



https://lesson.edu.ru/03/09?class=09
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://lesson.edu.ru/03/09?class=09
https://m.edsoo.ru/ff0ad8d4
https://lesson.edu.ru/03/09?class=09
https://m.edsoo.ru/ff0adb18
https://lesson.edu.ru/03/09?class=09
https://m.edsoo.ru/ff0ae176

10 LentpocTpeMHUTEIbHOE YCKOPEHUE https://lesson.edu.ru/03/09?class=09 §8, ynp.7

1 Ilepssiii 3axk0oH Hprotona. Bekrop Bbubmuotexa [JOK 3a7a44 B
CHJIBI https://m.edsoo.ru/ff0ae612 TeTpaau

2 Bropoii 3akon HeroTona. bubnuoteka [JOK 3a/1a4u B
PaBHo€elicTBYIOIIAs clila https://m.edsoo.ru/ff0ae72a TeTpau

13 Tperuii 3akon HeroToHa. bubnuoreka [IOK §1-9, mOBTOPUTH
Cynepno3unus cui https://m.edsoo.ru/ff0ae982 ’

14 Pemenue 3agau Ha npuMEeHEHUE bu6mmoreka [IOK $1-9, HOBTOpHTS
3akoHOB HploTOHA https://m.edsoo.ru/ff0aebbe ’

bu6moreka [IOK

15 Cuna ynpyroetit. 3akoi I'yka https://m.edsoo.ru/ff0aeca2 310
Pemenue 3agaq o teme «Cra HoaroToBuThCA

16 https://lesson.edu.ru/03/09?class=09 K JJabOpaTopHOM
YOPYTOCTH

pabore

JlabopaTtopHas pabora «OnpenencHue bubnuoteka [JOK

17 §11, ynp.11
YKECTKOCTHU MPYKUHBD https://m.edsoo.ru/ff0aee28

bu6mmoreka [IOK

18 Cna Tpettis https://m.edsoo.ru/ff0af738 312, ymp.12

19 Pemrenue 3agaq mo reme «Criia bu6moreka [IOK Si:gg;(zz;;z};
TPEHUS» https://m.edsoo.ru/ff0afa26

pabore

20 JlaboparopHas padota "Onpenenenue bubmuoreka [JOK §13, yp. 13
ko3 duimenTa TpeHUs CKOIBKCHUS" https://m.edsoo.ru/ff0af8be ’ '
Pewenue 3agau no reme "3akoHbI

21 Herorona. CII[/IJ'Ia pryTOCT?/I. Cuna bubamoreia LIOK 310-14,

" https://m.edsoo.ru/ff0afb8e MIOBTOPUTH

TPEeHUS

” Cuna TsKecTH M 3aKOH BCEMUPHOTO bubnuorexa LIOK §15-16,
TATOTEHUS. Y CKOPEHHE CBOOOIHOTO https://m.edsoo.ru/ff0af044 IIOBTOPUTH
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https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
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najacHus

VYpoxk-koHpepenuus "JIBmkeHne et

23 BOKPYT TPAaBUTAIIMOHHOTO IIEHTpa https://lesson.edu.ru/03/097class=09 §17
(Conneunas cucrema). ['amaktuku"
Pemenne 3agau mo teme "Cuna
24 TSODKECTH U ?jKOH BCEMHUPHOTO Bubnworexa [IOK §18
" https://m.edsoo.ru/ff0af5{8
TATOTEHUS
)5 [TepBast kocMu4ecKasi CKOPOCTb. bu6mmoreka [IOK ymp.17
HeBecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecne MaTepuanbHOU TOUKH.
AOCOII0THO TBEPIOE TEIIO.
26 PaBHOBecHe TBéglloro Tela ¢ bubnmorexa LHOK ynp,18
N o https://m.edsoo.ru/ff0afe36
3aKpETUIEHHOM OChIO BPAIIICHHUS.
MowmeHnT cunsl. LlenTp Tsxectu
PaBHOBecue MaTepuaIbHON TOUKH.
AOGCOIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C https://lesson.edu.ru/03/09?class=09 §19, ynip.19
3aKPEIUIEHHOM OChIO BPAILICHHUS.
MowmeHnT cuisl. LlenTp Tsxectu
)3 Pemrenue 3agay mo reme "MoMeHT bu6mmoreka [IOK §15-19,
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4 MOBTOPUTH
[ToaroToBka Kk KOHTPOJBHON paboTe [ToaroToBuTHCS
29 1o ieMe ”MexaHI/Iq::Koe ,HBI/II;)KGHI/IG. bubmorexa OK KO}?TpOJILHoﬁ
N https://m.edsoo.ru/ff0b0408
Bsaumonetictue Tea" pabote
KonTtponpHas paboTa o teme HOBTOPHTD
30 "MeszquCK(l)De JIBHKEHHE. bubmorexa OK (popmyE!
https://m.edsoo.ru/ff0b06ec MPONJAEHHBIX

Bsaumoneticteue Tea"

paszesnos



https://lesson.edu.ru/03/09?class=09
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://lesson.edu.ru/03/09?class=09
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
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Nmnynsc Tena. mnynbe cuibl. 3aKoH

bubnunorexa LIOK

1 . 21 2
3 COXPAHCHI HMHyﬂbcva yrpyroe u https://m.edsoo.ru/ff0b07fa 321, yp.20
HEYIpyroe B3auMoIeHCTBHE
0 Pemenne 3ama4 mo teme "3akoH bubmnnoreka LIOK §22.23
COXpaHEHHUs UMIysbca" https://m.edsoo.ru/ffOb096¢
Ypok- "P
33 pok-Konepenuii "Peaxriprioe https:/lesson.edu.ru/03/09%class=09 yip.22
JIBHKCHHEC B IPUPOJIC U TEXHUKE
bu6mmoreka [IOK
4 M 24, §25-2
3 exaHn4Jeckas paboTa U MOIIHOCTh https://m.cdsoo.ru/ffOb0ag4 §24, §25-26
IT
35 PaboTa cumbl TsHKECTH, CHITBI bubnuotexa [JOK OH(I;OTOBHTLC{
K 1a00paTopHOi
YOPYTOCTH U CUJIBI TPEHHUS https://m.edsoo.ru/ffOb0db8 HAbOpATap
pabote
JlabopaTtopHnas pabora «OnpeneneHue
36 PAGOTEI CHLTS! TP Pl https://lesson.edu.ru/03/097class=09 32526,
PaBHOMEPHOM JIBU)KEHUH Teja 10 MOBTOPUTH
TOPU30HTAIBHOM MOBEPXHOCTU»
C OOTHI.
37 BA3SH SHEPTHH 1 paboThl https:/lesson.edu.ru/03/09%class=09 §20-26
[ToTenumanpHas sHEprUs
18 Kunernueckas sueprus. Teopema o bubnuorexa [JOK §27
KUHETUYECKON SHEPruun https://m.edsoo.ru/ff0b0c32
3aKOH COXpaHEeHHUsI SHEPTUU B HozrotopHrscs
39 P P https://lesson.edu.ru/03/09?class=09 K JJaDOpaTOPHOM
MEXaHUKe
pabote
40 JlaboparopHas pabota «/3yuenue bubmuoreka [JOK §29 yp. 28
3aKOHA COXPAHECHUS YHEPTUM» https://m.edsoo.ru/ffObl2fe
A1 KonebaTenpHOE TBHIKEHUE U €TI0 bubnuorexa [JOK §27-29
XapaKTEPUCTUKHU https://m.edsoo.ru/ffOb1858
42 3aryxaroue KojiebaHus. bubnuorexa LIOK §27-29



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://lesson.edu.ru/03/09?class=09
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://m.edsoo.ru/ff0b0c32
https://lesson.edu.ru/03/09?class=09
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858

Brinyxxnennsie konebanus. Pesonanc

https://m.edsoo.ru/ff0b2010

MareMaTu4ecKuii ¥ NpyKUHHBINA

43 https://lesson.edu.ru/03/097class=09 §20-29
MasTHUKH
| S G
pHOA https://m.edsoo.ru/ff0b197a TeTpaau
MPYKUHBI K MAcChI TPy3a»
IIPeBDAIICHILE SHe [ToaroroBuThCs
B HUE DHEPTHH TIPH
45 PeBpat P P https://lesson.edu.ru/03/09?class=09 K JJabopaTopHOM
MEXaHHYECKUX KOJICOAHHSIX
pabote
Ny JlabopaTtopHnast pabota «CénpenueneHHe Butnnorexa LIOK HongomBmLcsfu
JacTOTHI M TIEPHOAa KOJIeOaHU hitps://m.cdsoo.ru/f0b] ace K 1a00paTopHOH
MPYKUHHOTO MasTHUKA» pabote
JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCHUMOCTH TTepHO/Ia KoJeOaHmit bu6mmoreka [IOK §30-31,
47
rpy3a, HOJABEIIEHHOIO K HUTH, OT https://m.edsoo.ru/ff0b197a IIOBTOPUTH
Macchl rpy3a»
| oo som. Tpomonme biGmorera LIOK 2
P HPoA https://m.edsoo.ru/ff0b21fe yrp-
MOTIEPEYHbIE BOJIHBI
Ypok-koHpepenus "MexaHnuecKue
49 BOJIHBI B TBEPAOM TEJIE. https://lesson.edu.ru/03/09?class=09 §32-33, ynp.31
CeiicMuuecKre BOJTHBI"
3Byk. PacmipoctpaHenue u oTpaxkeHue hupsffedsoa.ruiog
50 . yKa poctp P content/uploads/2024/12/50_zvuki- §34
ve muzyki_fizika 9klpdf
VYpoxk-uccnenoBanue "Habmonenue §35-36
51 3aBUCHMOCTH BBICOTHI 3ByKa OT https://lesson.edu.ru/03/097class=09 ’
MOBTOPUTH

qacTOTHI"



https://m.edsoo.ru/ff0b20f0
https://lesson.edu.ru/03/09?class=09
https://m.edsoo.ru/ff0b197a
https://lesson.edu.ru/03/09?class=09
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://lesson.edu.ru/03/09?class=09
https://edsoo.ru/wp-content/uploads/2024/12/50_zvuki-muzyki_fizika_9kl.pdf
https://edsoo.ru/wp-content/uploads/2024/12/50_zvuki-muzyki_fizika_9kl.pdf
https://edsoo.ru/wp-content/uploads/2024/12/50_zvuki-muzyki_fizika_9kl.pdf
https://lesson.edu.ru/03/09?class=09

https://edsoo.ru/wp-

r . 36-37,
52 PONIOETS SEYIE 1 Bricoma Tond content/uploads/2025/01/fz_52_narushenie-
AXyCTHUYECKHIA PEe30HAHC MTOBTOPUTH
sluha.pdf
Ypok-koHpepeHmus "YIpTpa3ByK u bubnuotexa [JOK
53 . ynp 34
WH(Pa3BYK B IPUPOJE U TEXHUKE https://m.edsoo.ru/ff0b23ca
I1 i pab IT
“ ;)I[ZO’I;O']'B;(: 1(() KOH:(I))OJIaI)HeOI/I pabore BuGmiorexa [IOK OoaroOTOBI/Isfcs[
0 TeM KOHBI COXPAHCHHS. KOHTPOJIBHOU
P https://m.edsoo.ru/ff0b250 po
Mexanuveckue KojaeOaHusi U BOJIHBI" pabote
KonTponsHas pabota o teme
55 "3akoHbI coxpaHeHUsl. MexaHuueckue https://lesson.edu.ru/03/09?class=09 §38,M0OBTOPUTH
KoJieOaHus ¥ BOJTHBI"
DIJIEKTPOMAarHuTHOE MOJIE. bubnuotexa [JOK §38-42,
56
DNeKTPOMarHUTHbIE BOJHBI https://m.edsoo.ru/ff0b2abe MTOBTOPUTH
57 CBoO#ICTBa DJIEKTPOMArHUTHBIX BOJTH https://lesson.edu.ru/03/097class=09 §45
Ypoxk-koudepennus "llkana
53 3JIEKTPOMArHUTHBIX BOJIH. bubnuoteka [JOK §46. yip 43
Hcnonp3oBaHme 37IEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJISI COTOBOM CBsA3H"
ypO“K-I/ICCJ'Ie,HOBaHI/Ie "U3yuenue BuGorexa LIOK §47-48,
59 CBOMCTB 2JIEKTPOMarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢ HOBTOPHUTH
MIOMOIIBI0 MOOUIIBHOTO TenedoHa
Pemenue 3a1ay Ha onpeeneHue
60 YaCTOTHI U JUIMHBI JIEKTPOMArHUTHOM https://lesson.edu.ru/03/09?class=09 §49
BOJIHBI
51| Cropostscvera Bomonme cooroma Brmorer LIOK 50
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
62 Ucrounuku cBera. [IpsmonuneitHoe bu6mmoreka [IOK §47-50,



https://edsoo.ru/wp-content/uploads/2025/01/fg_52_narushenie-sluha.pdf
https://edsoo.ru/wp-content/uploads/2025/01/fg_52_narushenie-sluha.pdf
https://edsoo.ru/wp-content/uploads/2025/01/fg_52_narushenie-sluha.pdf
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://lesson.edu.ru/03/09?class=09
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https://lesson.edu.ru/03/09?class=09
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://lesson.edu.ru/03/09?class=09
https://m.edsoo.ru/ff0b31d0

pacrpocTpaHeHHEe CBeTa. 3aTMEHUS https://m.edsoo.ru/ff0b3658 MMOBTOPUTH
Connua u JIynst
3aK0oH OTpaXXEHHUS CBETA. 3epKaJa.
63 Pemre epsa aJ Ha e ep e Bubnmorexa LHOK §51
IIICHHE 3a/1a49 Ha TPUMCHCHU
P https://m.edsoo.ru/f0b38c4
3aKOHA OTPAKCHHSI CBETA
[Ipenomiienue cBera. 3akoH bubnuotexa [JOK
64 §52
MIPEIOMIIEHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TosiHOE BHYTpEHHEE OTPAKEHUE
yIp P IToaroToBUTHCS
cBera. Mcrnonp30BaHUE MOJTHOTO bubnuotexa [JOK .
65 K JJabopaTopHOM
BHYTPEHHETO OTPaXKEHHUSI B https://m.edsoo.ru/ff0b3c5c ABore
OTITHYECKUX CBETOBOJIaX P
JlabopaTtopHnas pabota "HccnenoBanue
3aBUCHMOCTH YTJIa TIPETOMIICHUS
66 yria p https://lesson.edu.ru/03/09?class=09 §53
CBETOBOTIO Jy4a OT yrJia NaJieHus Ha
rpanuie "Bo3ayx-cTekyio""
Ypoxk-koupepennus "HcnonpzoBanue
67 MOJTHOTO BHYTPEHHET0 OTPaKCHHUS: https://lesson.edu.ru/03/097class=09 §54
CBETOBO/IbI, ONITUKOBOJIOKOHHAs CBS3b"
68 q 0 . bu6moreka [IOK §53-55,
uH3bl. OnTHYeCKas CUJia JIMH3BI
https://m.edsoo.ru/ff0b3f2c MTOBTOPUTH
[ToaroToBuThCS
69 I 6 . bubmuoreka LIOK H6 .
OCTpPOEHHE U300paKEHHI B JTMH3aX K 1abopaTtopHOit
P P https://m.edsoo.ru/ff0b444a patop
pabote
MOATOTOBUTHCS K
JlaGopaTtopHnas pabdora "OnpeneneHue KOH(EPEHITUH 10
PATOPHaA P pedl . bubnuorexa [JOK Peper
70 (hOKYCHOTO paccTOSTHUSI M ONTHYECKOM TeMe

CHJIBI coOuparomiei TuH3b1"

https://m.edsoo.ru/ff0b4206

ONTUYECKHE
npubopsI
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https://m.edsoo.ru/ff0b3c5c
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Ypoxk-koHpepenuus "OnTuaeckue

bubmunoreka LIOK

IIOBTOPUTH
dbopMyIsl 32

71
JIUH30BBIC TPUOOPHI" https://m.edsoo.ru/ffO0cOa7e PO ICHHBIN
Marepuail
53
72 I'na3 kak o €cKasi cUCTeMa. 3peHue bubmiorexa LIOK ic ;BHYZHTI’
KaK OINTHYECKasi cCucTeMa. 3peHH HOBHBI
g P https://m.edsoo.ru/ff0b4684
3aKOHBI ONITUKA
y _ n
73 pok-KoHGeperilis "llepexTer https:/lesson.edu.ru/03/09%class=09 §54
3penust. Kak coxpaHuTh 3peHue
Paznosxenue Genoro cBeTa B CIEKTP. s PSR
Omnbrter HetoToHa. CrioxkeHue bubnuotexa [JOK A .
74 K JJabOpaToOpHOM
CHEKTpaJbHBIX 11BETOB. [lucnepcus https://m.edsoo.ru/ff0c0f4c ABore
CBETa P
JlaGopaTtopnast padota "OMBITHI 11O
0
75 Eziiozzf;f Be:Toar (1)1 CeB e:/[aefo(;nneK:IpHI:( bubnmorexa LHOK §56, MOBTOPUTH
P 1 bedl P https://m.edsoo.ru/ff0cOe2a ’ P
HaOJI0/ICHUH Yepe3 1[BETOBbIE
buabTpH"
Ypok-npaktukym "BosHOBBIE
N 3a/1aud B
76 CBOICTBa CBETA: JUCIIEPCHUS, https://lesson.edu.ru/03/09?class=09
TeTpau
uHTepdepeHus u qudpaxuus”
77 OmnsiTel Pezepdopaa u mmanerapHast bubmuoreka [JOK §51-57
MOJEINb aToMa https://m.edsoo.ru/ffOc12a8
78 [Tocrynatel bopa. Monens aroma bopa https://lesson.edu.ru/03/09?class=09 §57
nu
79| atoviow. Keauru, Mnsclivarsie Brmorer LIOK 57
' ’ https://m.edsoo.ru/ff0c144¢
CHEKTPBI
80 Ypok-npaktukym "HabmoaeHue bubmmoreka [JOK §58



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://lesson.edu.ru/03/09?class=09
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CIIEKTPOB HCITyCKaHUs"

https://m.edsoo.ru/ff0c1550

81 PagnoakTUBHOCTE U €€ BUIBI bubmorexa HOK §59
https://m.edsoo.ru/ff0c1672
2 Crtpoenue atomHoro sipa. Hykionnas bubnuoteka [JOK $60
MO/IEJNb https://m.edsoo.ru/ffOc18ac
23 PapnoaktuBHBIE TpEBpALICHHUS. bubmnoreka LIOK §61-62
NzoTtomst https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bu6mmoreka [IOK §57-62
"PagnoakTUBHBIE TPEBpALICHUS" https://m.edsoo.ru/ffOc1b4a
85 [Tepuoa momypacnazga https://lesson.edu.ru/03/09?class=09 §63
VYpok-koH(pepenus "PannoakTuBHbIE MMOATOTOBUTHCS K
86 1/13131yquH5(1b Bpnpplllpogle, Mlle)II/IIII/IHe, bubnuorexa LOK npjmnqecxoﬁ
https://m.edsoo.ru/ff0c2126
TeXHHUKE" pabote
SAnepHble peakuuu. 3aKOHBI MMOATrOTOBUTHCS K
87 C(f[X[I))aHeHESI 3agﬂz[0130ro ¥ MacCOBOTO bubnuorexa OK npixmqecxoﬁ
https://m.edsoo.ru/ffOc1c58
quCe pabore
28 DHeprus cBsI3U aTOMHBIX sifep. CBs3b bubnuoteka [JOK §64-65
MacChl U DHEPrUuu https://m.edsoo.ru/ffO0c1d7a
89 Pemerne sazar o Teme "Anepiee https:/lesson.edu.ru/03/09%class=09 §66
peakuuu
90 Peakuuu cuHTE3a M IeeHUs sAEp. bu6mmoreka [IOK §67
Hctounuku sueprun CosiHIIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-konpepenmus "Aneprnas
91 oueprerua. Jleficteimt https:/lesson.edu.ru/03/092class=09 §57-67
PaIMOaKTUBHBIX U3TyYEHUI Ha KUBBIE
OpraHusmsl"
90 ITonroToBka K KOHTPOJBHON paboTe bubnuorexa LIOK IToaroroButscs
10 TeMe "DNEKTPOMAarHuTHOE MOJIE. https://m.edsoo.ru/ff0c223e KOHTPOJIBHOU
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DNEeKTPOMAarHUTHHIE BOJIHBI.
KBaunroBrie aBienms"

pabote

KonTtposnsHas paboTa o teme
"DJIeKTpOMarHUTHOE TIOJIE.

IloaroroButscs

93 https://lesson.edu.ru/03/09?class=09 K 1a00paTopHOi
DNEKTPOMAarHUTHBIE BOJHBIL.
" pabote
KBanTOBBIC SIBICHUS
I1 0606 .
94 H;)(:OZTG: Hlj;lz Oa;;"iflnrfo Kypc bubnuoreia LOK noBTOpUTH §1-10
" P pu P " pey https://m.edsoo.ru/ff0c245a P
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MPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOTI'O OBIIET'O OGPA3OBAHUA

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmsbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiinydaTtb ABJICHUSA II0 ONMCAHWIO HMX XAapPaKTCPHBIX CBOWCTB M Ha

OCHOBCE OIIBITOB, IECMOHCTPUPYIOIUX JaAHHOC (1)I/I3I/II-IGCKOG SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3UYECKUX SBJICHUI B
OKpY)KaIOIlleM MHUpE, B TOM uucie (U3NYeCKue SIBICHUS B MPUPOJIE,
MpH 3TOM IEPEBOAUTH MPAKTUYECKYIO 33a]auy B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) GU3HUUECCKUX SIBJICHUI

1.4

OMHCHIBATh M3YYEHHbIE CBOWCTBA Tel W (PUIUYECKHE SIBICHUS,
UCHoNb3ys  (DU3MYECKHE BEJIWYHMHBI, MPU OMUCAHUHM MPABUIBHO
TpPakTOBaThb (DU3UYECKUH CMBICI HCMOJb3YEMbIX BEIMYMH, HUX
0003HaYeHUS U SUHUIIBI (PU3UUECKUX BEIMYMH, HAXOAUTh (GOPMYIIbL,
CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTH  TIpaduUKHd  HM3YyYEHHBIX  3aBUCHMOCTEH

(1)I/ISI/ILICCKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (I)I/I?»I/IIIGCKI/IG SIBJICHUSL W IIPOLICCCHI,
HCIIOJIB3Yyd H3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW  3allucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA Tel, B TOM
Yhcllie M B KOHTEKCTE€ CHUTyallUd NPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYUHHO-CICIACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 jormyeckux maroB ¢ omopoid Ha 1 — 2
U3yUYCHHBIX CBOMCTBA (PU3NYECKUX SBICHUM, (PU3MUECKUX 3aKOHA MU

3aKOHOMCPHOCTH

1.7

peuiaTtb paC‘-IéTHLIe 3aga4u B 1 -2 IlCﬁCTBHﬂ, HCIIOJIB3Yyd 3aKOHBI U

(I)OpMYJ'ILI, CBA3BIBAIOIIHEC (I)I/IBI/I‘ICCKI/IC BCJIIMYMHBI: HA OCHOBC aHaJIn3a




yCIIOBHMS 3aJa4d  3alUChIBaTh KpPaTKOE YCJIOBUE, IIOJCTaBIIATH
¢u3nvecKkrue BETUYUHBI B (JOPMYIIBI M TPOBOAUTH PACUETHI, HAXOIUTh
CIpaBOYHBIC JaHHBIC, HEOOXOMMBIC JUISl pEIICHHs 3a]a4, OLlEHUBATh

PEATUCTUYHOCTD MOJTYYCHHON (PU3UUECKON BEIIMUUHBI

1.8

pacno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh IPHU MOMOIIU
(i)I/IBI/I‘-IGCKI/IX METOOOB, B OIHCAaHHUU HCCIICAOBAHUSA  BbIACIATH
IpOBEpsieMOE  MPEANOoJOXKEeHHe  (TUIoTe3y),  pazauyarb U
HUHTCPHIPECTUPOBATH HOJ'Iy‘IGHHBIfI pe3yiIbTaT, HAXOAWUTH OIIMOKH B

XOJ€ OIIbITa, A€JaThb BBIBOJBI 110 €TI0 pE3yJIbTaTaM

1.9

MPOBOJUTH OMBITHl MO HAONIOJACHUIO (PU3NYECKUX SBICHUUA WIH
¢bu3uYecKkux  CBOMCTB  Tel:  (GOPMYIHpPOBATH  IMPOBEpPsIEMBIE
MPEANOJIOKEHUSI, COOMpaTh  yCTAaHOBKY M3  NPEIJIOKEHHOTO

000py/I0BaHus, 3alMChIBATh X0/ OMbITa U (POPMYIUPOBATH BBIBOIbI

1.10

BBITIOJIHATh NpPSIMbIE U3MEPEHHsI C MCIOJIb30BAHUEM aHaJOrOBBIX U
uM(pOBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUs NPUOOPOB € YyU4ETOM

3a/TaHHOM a0COJTFOTHOM MOTPEIIHOCTH U3MEPEHUN

1.11

MPOBOJUTHh  HCCIEIOBAaHUE 3aBUCHMOCTH  OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JPYrod C WCIOJIb30BAHUEM TIPSAMBIX HW3MEPCHHM,
y4acTBOBaTh B IUTAHMPOBAHMHU YYE€OHOTO HCCIIEIOBAaHHS, COOMPATH
YCTaHOBKY M BBITIOJIHATh U3MEPEHHUSI, CIACAYS MPEIOKCHHOMY TUIaHy,
(bUKCUpOBaTh PE3YNIbTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3HUECKHUX
BEJIMYUH B BUJIC MTPEAJIOKCHHBIX TAOJIHI] U TPAPHUKOB, JIETaTh BHIBOIBI

I10 pE3yJIbTaTaM HMCCICI0BAHHUA

1.12

IMPOBOANTL KOCBCHHBIC HU3MCPCHUA (1)I/ISI/IIIGCKI/IX BCJIIMYHH, CJICOYA
npez[nox(eHHoﬁ HUHCTPYKIUU: IIPU BBITIOJIHCHUU I/ISMCpeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIYUCIIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO,Z[aTL IpaBHjia TCXHUKU 0€30I1acCHOCTH npu pa60Te C

1a00paTOpPHBIM 000pYIOBAHUEM

1.14

YKa3bIBaATb IMPUHIUIIBI JEeNCTBUSA HpI/I60pOB H  TCXHHUYCCKHUX
YCTpOﬁCTB, XapaKTCpHU30BaTb HPUHIHIIBLI JIeUCTBUSA N3YYCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX yCTpOﬁCTB C IIOMOIIBIO HX OIIMCAaHMHA,
HCIIOJIb3YA 3HaHUA 0 CBOMCTBaX (I)I/ISI/I‘-IGCKI/IX SIBJICHUI n

HeO6XO,Z[I/IMLIe (I)I/I3I/I‘ICCKI/IC 3aKOHBI U 3dKOHOMCPHOCTHU

1.15

NPUBOAUTH TNpUMEphl (HAXOAUTh HMH(POpPMALMIO O MpUMepax)




MPAKTUYECKOTO UCHOJIB30BAHUS (PU3HMUECKUX 3HAHUI B MMOBCETHEBHOMN
KU3HH Juis  oOecrieueHuss O€30MacHOCTH TIpu  oOpaiieHuu ¢
npubopamMu ¥ TEXHHYECKHMMH YCTPOMCTBAMHU, COXPAHEHUS 3/10POBbS U

coOII0ACHNSI HOPM 9KOJIOTMUYECKOT0 IIOBE/IEHUS B OKpY Karollel cpeze

1.16

OCYIIECTBIISITH OTOOP MCTOYHUKOB MH(pOpManuu B ceTd VHTEpHET B
COOTBETCTBUMM C 3aJaHHBIM IIOMCKOBBIM 3allpoOCOM, Ha OCHOBE
MMEIOIIMXCSA 3HAHMW M IYTEM CPAaBHEHMs DPa3jIMYHBIX HCTOYHUKOB
BBIJIECNATh MHGPOPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEUMBON HIIH

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BAThH pu BBIIIOJIHEHUH yueOHBIX 3a1aHU I
HayYHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJEpXKaHus,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetn VHTepHeT, BiaxeTh
npuéMaM KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHGOpMAIIN

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

cO31aBaThb cOOCTBEHHDBIE KpaTKUC MMHUCbMCHHEBIC U YCTHEBIC COO6HICHI/I$I
Ha OCHOBE 2 — 3 WUCTOYHMKOB UHPOpPMAIMU (U3HIECKOTO
COJIep’KaHus, B TOM 4YHCIEe MyOJMYHO J1eNaTh KpaTKue COOOIIEHHS O
pe3ynbraTax MpPOEKTOB WM Y4YEOHBIX HCCIEJOBAaHUM, MpU 3TOM
rpaMOTHO HCMOJIb30BAaTh W3YYEHHBIM MOHSATUMHBIA amnmapar Kypca

(bu3MKHN, COPOBOXK/IATh BRICTYILICHUE MPE3eHTallUei

1.19

IIpH BBIIIOJIHCHUHA y‘le6HI)IX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ pacipeacisiThb
0053aHHOCTH B rpymnie€ B COOTBETCTBUU C ITOCTABJICHHBIMHA 3aJadyaMu,
CJIICOUTh 3a BBIIIOJHCHUEM IlJIaHa HefICTBHﬁ, aJICKBAaTHO OLICHHUBATH
CcOOCTBEHHBIH BKJIad B  JCATCIBHOCTbL TI'PYIIIIbI, BbBICTPAUBATH
KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, Y4YUTbIBaAs MHCHUC

OKpYKaromux

8 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BAaTh NOHATHA

1.2

pas3iiniaTth ABJICHUSA IO OMNMCAHWUIO HX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIUX TAHHOC (I)I/I3I/I‘-IGCK06 SABJICHHUC




1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (DU3MUYECKUX SIBICHUHA B
OKpYXKAloIlleM MHpE, B TOM 4Hcie (U3UYECKUE SBICHHUS B MPHPOJIE,
IIpU 3TOM TIEPEBOJUTH MPAKTUYECKYIO 3a7ayy B y4eOHYIO, BBIJICISATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUI

1.4

ONHCBHIBATH W3YyYEHHBIE CBOWCTBA Tel W (PU3MYECKHE SBJICHUS,
UCTIONB3YS  (U3UYECKUE BEIWYHMHBI, TPH ONHCAHUH TPABHIBHO
TPaKTOBaTh  (PU3MYECKWII  CMBICT  HWCHOJB3YEeMBIX  BEJIHYHH,
0003HaYeHUS U EUHUIBI (PU3UUECKUX BEJIIMYMH, HAXOAUTh (GOPMYJIbL,
CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIMUYMHY C JAPYTUMU
BEIMYMHAMH,  CTPOUTb TIpapUKd  HU3YYEHHBIX  3aBHCHUMOCTEH

(hbMBUYECKUX BEIIMYMH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHHUS M TPOIECCHI,
HCMOJIb3ysl H3YYEHHBIE 3aKOHbI, IMPH 3TOM JaBaTh CJIOBECHYIO
(hopMyTMPOBKY 3aKOHa W 3alHCBhIBAaTh €r0  MaTeMaTHYeCKOe

BBIpaXKEHUE

1.6

O0OBSICHATH (PU3NUYECKUE MPOIECCHI M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalldd MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTMYECKMX WIaroB ¢ MOMOIIbI0 | — 2 H3y4YEeHHBIX CBOWCTBA

(1)1/131/1qu1<1/1>< SIBJ'ICHI/II\/'I, (bPISI/I‘IeCKI/IX 3dKOHA HUJIKM 3aKOHOMCPHOCTHU

1.7

peuarb pvaéTHBIe 3aJa4u B 2-3 HeﬁCTBHﬂ, HCIIOJIb3YysA 3aKOHBI U
(bOpMy.]'IBI, CBs3BIBAIOIINEC (bI/I3I/I‘IeCKI/Ie BCJIIMYHHBI: HA OCHOBEC aHaJIu3a
YCIOBHA 3aa4M 3allMChIBATh KPATKOC YCJIIOBHUEC, BBIABJIATH HEAOCTATOK
JaHHBIX [JIA PCHICHHA 3aJdayu, BBI6I/IpaTB 3aKOHBI H (bOpMy.]'IbI,
HCO6XOI[I/IMI>I€ IS eé peuicHusd, IIpOBOANTDH paC‘léTLI n CpaBHUBATb
INOJIYYCHHOC 3HAYCHHUC (1)I/I3I/I‘ICCKOI71 BCINYNHBI C HU3BCCTHBIMU

JaHHbIMH

1.8

pacCiio3HaBaThb l'IpO6JIeMI>I, KOTOPBIC MOXHO PpCHIUTHL IpPU IMOMOIIHN
(I)I/ISI/ILIGCKI/IX MCTOJOB, UCIIOJIB3YS OTIMCAHUC UCCICAOBAHUSA, BBIACIIATH
IMPOBEPACMOC NPCAINOJIOKECHUC, OLCHUBATH IIPABUIIBHOCTL TOpSAAKa

IMPOBEACHU UCCIICAOBaHNA, ACIaTh BBIBOAbI

1.9

MIPOBOJIUTH OMBITHI MO HAOMIOJACHUIO (PU3UYECKUX SIBICHUN WK
¢u3nyeckux  CBOHCTB  Teln:  (QOpPMYIUpOBaTH  IpPOBEpsieMble
NPENoJoXKeHUs:, CcoOuparb  yCTAaHOBKY M3  NPEAJIOKEHHOTO

06opyz[013aHH;1, OIIMChIBATH XOJ OIIbITa U (I)OpMy.TII/IpOBaTL BbIBObI




1.10

BBIIIOJIHATh IPSAMBIE M3MEPEHUs C MCIOJIb30BAHUEM AHAIOTOBBIX
puOOPOB U JATYMKOB (PM3MUECKUX BEIUYHH, CPABHUBATH PE3yIbTATHI

HM3MEpPEeHUH ¢ y4€TOM 3aJaHHOM a0COJIFOTHOM MOTPEUTHOCTH

1.11

OPOBOJUTH  HCCJIECIOBAHWE 3aBUCUMOCTH  OAHOH  (U3MYECKOM
BEJIMYUHBl OT JPYrOM C MCIHOJIb30BAaHUEM IIPSMBIX HW3MEPEHUN:
IUIAHUPOBAaTh HCCIIEJIOBaHUE, COOMpATh YCTAaHOBKY M BBINOJIHATH
U3MEpEHusi, clemys  IpeJIOKEHHOMY  IUIaHy,  (DUKCHPOBAThH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TaOMUIl U TrpauKoB,

ACJIaTh BBIBOABLI ITO PE3yjbTaTaM HUCCICAO0OBAHUA

1.12

MPOBOJUTH  KOCBEHHbIE  M3MEpPEHUs  (U3NYECKHMX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh FKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienyss TpPEeNIOKEHHOM HWHCTPYKIMH, M BBIUUCIATH 3HAYCHHE

BCIINYNHBI

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe3omacHocTH mpu  paboTe cC

1a00pPaTOPHBIM 000PYIOBaHHEM

1.14

XapaKTepU30BaTh MPUHILUIBI JEHCTBUS HU3YyYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HX OMHMCAHUSA, HCIONb3Ys
3HaHMSI O CBOMcCTBaxX (DM3MUECKUX SBJICHUM U HEOOXOIUMBIE

(bu3mYecKrue 3aKOHOMEPHOCTH

1.15

pacnmo3HaBaTh IMPOCTBIC TEXHUYCCKUE YCTPOﬁCTBa U U3MCPUTCIIBHBIC
HpI/I60pBI II0 CX€MaM MU CXEMAaTUYHBIM PUCYHKaM, COCTaBJIATh CXEMBI
OJICKTPHUYCCKUX HCHCI;’I C IOCICHOBATCIIbHBIM W IapalJICJIbHBIM
COCAUMHCHUEM 3JICMCHTOB, pasjm4dad YCJIOBHEIC 0003HaYEHHUS

QJICMCHTOB 3JICKTPHYCCKUX Heneum

1.16

OPUBOJIUTH TpUMEpbl (HaXOoAUTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HMCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEAHEBHOU
KU3HU Juid  oOecriedeHust 0Oe30macHOCTH Tpu  oOpalieHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTUYCCKOTO IMTOBEACHUS B Oprncanmeﬁ cpeae

1.17

OCYIICCTBJIATDH MMOUCK I/IH(I)OpMaI_II/II/I (1)1/131/1qu1<01"0 COJACPpKaHUsA B CCTU
I/IHTepHeT, Ha OCHOBE€ HMECIONIUXCS 3HAHUHA H HYTeM CpaBHCHHA
JOIIOJIHHUTCIIBHBIX HMCTOYHHKOB BBIICIIATH I/IH(I)OpMaI_[I/IIO, KOTOpasa

ABIIACTCA HpOTHBOpC‘IHBOﬁ WA MOXET OBbITh HCI(OCTOBCpHOﬁ

1.18

HCIIOJIb30BATL IIPU  BBIIIOJIHCHUU y‘-Ie6HBIX 3aJJaHui HAay4YHO-

MOMYJISIPHYIO JIUTEPaTypy (U3NYECKOTO COJEp)KaHus, CIPaBOYHbBIE




Marepuainbl, pecypcbl cetu HHTEpHeT; BnaaeTb OpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3zoBaHusi WHGOPMAIUUA U3 OJHOM

3HAKOBOM CHUCTEMBI B JAPYT'yIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M KPATKHUE YCTHBIE COOOIIECHMS,
0000mmas MHPOPMAIMIO W3 HECKOJIbKUX HCTOYHHKOB (PHU3NICCKOTO
COJIEp’KaHUs, B TOM YHUCIE MYOJMYHO MPEACTaBIATh PE3YIbTaThl
IPOEKTHOM WM HCCIEN0BATENIbCKOM JIEATENbHOCTH, IPU 3ITOM
IPAaMOTHO HCIIOJB30BAaTh WM3YyYEHHBIM MNOHATUHHBIN anmapar Kypca

(u3HKHN, COIPOBOK/IaTh BBICTYIJIEHUE MPE3eHTaluei

1.20

MPU BBHITIOJIHEHUH YYE€OHBIX MPOEKTOB U HCCIEIOBAHUN (PU3UUECKUX
MIPOLIECCOB PACIPENEATh 00S3aHHOCTH B T'pYMIE B COOTBETCTBUU C
MOCTABJIECHHBIMU  3aJa4aMH, CJIEIUTh 3a BBINOJIHEHUWEM IUIaHa
JEWCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYNIBI, BBICTPANBAThH
KOMMYHUKaTUBHOE€  B3aUMOJEHCTBHE,  MPOSABISSL  TOTOBHOCTh

paspeniath KOH(PIUKTHI

9 KJIACC

Kox
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1.1

HCII0JIb30BAaTh U3YYCHHBIC ITOHATUSA

1.2

pas3iindaTtb ABJCHHA 110 OIMMCAHUIO HMX XaPAKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (1)I/ISI/I‘IGCKOG SIBJICHHC

1.3

paciio3dHaBaTb IMPOABJIICHUC HN3YUCHHBIX (1)I/ISI/I‘ICCKI/IX SIBJICHUN B
OKpyKaromeM MHUpPEC, B TOM YUCIIC (1)I/I3I/I‘leCKI/Ie SABJICHUA B IIPUPOIC,
IIpu 3TOM MEPCBOAUTH MPAKTHYCCKYIO 3a1a41y B yqe6Hy10, BBIJICIIATD

CYIIECTBEHHBIE CBOICTBA (MIPU3HAKHN) (PUINUECKUX SIBICHUI

1.4

ONMCBHIBATH H3yYEHHBIE CBOMCTBA Tel W (U3NUYECKHE SIBJIEHUS,
UCTONB3Yysl (U3UYECKUE BEJIWYMHBI, TPH ONHMCAHUM TMPABHIBHO
TPakTOBaTh  (PU3MYECKHI  CMBICA  HUCHOJB3YEMBIX  BEJIHYUH,
0003HaueHMs ¥ €AUHUIBI (PU3MYECKUX BEITMYWH, HAXOIUTH (POPMYIIBI,
CBSI3bIBAIOIIME JAaHHYIO  (DU3MYECKYI0 BEJIMYMHY C JAPYIrHUMH

BCIIMYMHAMU, CTPOUTH Fpa(bI/IKI/I HN3YYCHHBIX 3aBUCHMOCTEN




(U3HYECKUX BEIIMYNH

1.5

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MUECKUE SIBIICHUS W TIPOIIECCHI,
HCMOJIb3ysl H3YYECHHBIE 3aKOHBI, IPU 3TOM JAaBaTh CJIOBECHYIO
(GOpMyITMpPOBKY 3aKOHa H 3alHCHIBATH €r0  MaTeMaTHYCCKOE

BBIPA)KCHUE

1.6

OOBSICHATH (PM3MYECKHE TPOIECCHl U CBOMCTBA TEN, B TOM YHCJIE U B
KOHTEKCTE CUTyallud MpPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBIISITh IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2
— 3 JIOrMYecKHX IIaroB C MOMOIIbIO 2 — 3 H3YyYEHHBIX CBOWCTBa

(u3nuecKux sBJIECHUH, (PU3NYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH

1.7

pemath pacy€THble 3ajaud (OMHMpArolIUecss Ha cucTeMy u3 2 — 3
ypaBHEHUM), UCHONb3yd 3aKOHbl U (OPMYJIbI, CBSI3bIBAIOLINE
¢u3nueckue BeNWYMHBI: Ha OCHOBE AaHalIW3a YCIOBUSA 3aJauu
3alMChIBaTh KPaTKO€ YCIOBHUE, BBIABIATH HEJOCTAIONIME  WIIU
M30BITOYHBIC JIAHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIIBI, HEOOXOAUMBIE
JUIS pelleHusi, MPOBOJUTH PAacu€Thl M OIEHHBATh PEATUCTHUYHOCTD

MOJIyY€HHOTO 3HAYCHUS (PU3NUECKON BETHMUHHBI

1.8

pacrio3HaBaTth NPOOIEMBI, KOTOPbIE MOKHO PpEIIUTh IPHU IMOMOIIU
(bu3MUecKuX METOJIOB, HCIOJB3Ys OMUCAHUE WCCIIEIO0BAHUS, BBLICIATH
poBepsieMOe  IMPEIOI0KEHHE, OLIEHUBATh MPABUILHOCTh MOPSAKA
NPOBEJICHUS HCCIIEAOBaHMS, JeJaTh BbIBOJbI, HHTEPIIPETUPOBATH

pe3ynbTaThl HAOIOIEHUN 1 OTIHITOB

1.9

IMPOBOAWUTL OIIBITBI IIO Ha6J'IIOI[CHI/II-O (bHSI/I‘leCKI/IX SIBIICHUN WU
(I)I/ISI/I‘IGCKI/IX CBOMCTB TEJ: CaAMOCTOSITECIHLHO CO6I/IpaTB YCTAaHOBKY H3
HU30BITOYHOIO Ha6opa OGOpy,HOBaHI/IH, OIIMCBIBATh XOJA OIIbITa U €ro

pe3yabTaThl, (GOPMYIUPOBATH BHIBOIBI

1.10

IPOBOJUTH IpPH HEOOXOAMMOCTH CEpUI0 TPSIMBIX H3MEPEHU,
onpenenss cpeiHee 3HAUeHUE H3MepsieMOd BelnduHbI ((PoKycHoe
paccTosiHHE coOuparomiei JMH3bl), 000CHOBBIBATH BHIOOP crocoba

U3MepeHus (M3MEpUTEIBHOTO pudopa)

1.11

IOPOBOJUTH HCCIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHH C
HCIIOJIb30BAHUEM MPSMBIX M3MEPEHUM: IUIAHUPOBATh HCCIIENOBAHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY, (PUKCHpPOBATh pe3ylbTaThl
MOJIy4EHHON 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BUAE TaOIUIU

l"pa(l)I/IKOB, ACJIaTh BBIBOJBI IO PE3YJIbTaTaM UCCICAOBAHUA




1.12

MPOBOJUTH  KOCBEHHBIE  M3MEpPEHHS  (PU3MYECKUX  BEIUYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMpPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJHATh W3MEPEHMs, ClEeAys MPEUIOKEHHOW HWHCTPYKLIHH,
BBIYMCIIITH 3HAYEHUE BEJIMYMHBI M AHAJIM3UPOBATh IIOJIyYECHHBIE

pe3yJbTAThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOmonarh TMpaBWjia TEXHUKM O€30macHOCTH Tpu  padbore ¢

1a00paTOpPHBIM 000PYIOBaHUEM

1.14

pasznuyaTh OCHOBHBIC MPU3HAKUA HM3YYEHHBIX (PU3UUECKUX MOJIEIICH:
MarepuaigbHas TOYKa, abCOIIOTHO TBEPJOE TEJIO, TOUCHHBI HCTOUYHUK
CBeTa, JIyd, TOHKas JIMH3a, TUTAHETapHas MOJIeJb aToMa, HYKJIOHHAas

MOJECJIb aTOMHOI'O d4pa

1.15

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS U3YyYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMCAHUSA, HCHIOJb3YS
3HaHMSI O CBOMCTBax (DU3MUECKUX SBJICHHMM U HEOOXOIUMBIE

(uznueckrue 3aKOHOMEPHOCTH

1.16

WCIIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTpOICTB, M3MEPUTENbHBIX npuOopoB u
TE€XHOJIOTMYECKUX MPOLIECCOB MPHU PEUICHUH Y4eOHO-IPAKTHUYECKUX
3a/1a4, ONTHYECKHUE CXEMBI Ul MOCTPOEHUS U300pakeHUN B TIOCKOM

3epKajie 1 coobuparorieit TuH3e

1.17

OPUBOJIUTH TMpUMEpPbl (HAXOAUTh HWHPOPMALMI0 O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUs (U3NYECKUX 3HAHUM B MOBCEAHEBHOU
XKU3HU Juig  oOecrieueHus O€30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJOTHYCCKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

1.18

OCYILIECTBIISTh MOUCK UH(POpMAIUU (PU3MUECKOTO COAEPIKAHUS B CETU
WNurtepuer, camoctosiTebHO  (OPMYIUpPYs TOUCKOBBIM  3ampoc,
HaXOJUTh MYTH  OMNpPEACNIEHHUs  JOCTOBEPHOCTH  MOJYyYEHHOMU
uH(GOPMAIMK Ha OCHOBE HMMEIONIMXCS 3HAHMM M JOMOJHUTEIbHBIX

HNCTOYHHUKOB

1.19

UCMOJb30BaTh TPU  BBIMOJHEHUM Y4YeOHBIX 3aJaHUH  HAy4YHO-
MOMYJISIPHYIO JIUTEPATypy (U3NYECKOTO COJEp)KaHus, CIPaBOYHbBIE
Marepuainsl, pecypchl cetu VHTepHeT; BianeTe  NpuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHus HWHGOpPMAIMU U3 OIHOMN

3HAKOBOM CHUCTEMBI B APYTYIO




1.20

CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE W YCTHBIE COOOIICHUs Ha
OCHOBEe WH(MOpPMAIMU W3 HECKOJIBKHX HWCTOYHHKOB (PU3NIECKOTO
coJiepKaHus, MyOIUYHO TPEACTABIATH PE3yJAbTaThl MPOEKTHOW HIN
UCCIIEIOBATENIbCKOM ~ AEATENBHOCTH, HPH  3TOM  T'PaMOTHO
WCII0JIb30BAaTh U3yYEHHBIN TOHATUMHBIN anmapaTr u3y4aeMoro pasiena
(GU3MKH W COMPOBOXKAATh BBICTYIUICHHWE IIPE3CHTAlEd C Y4ETOM

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

1.21

MPU BBHITIOJIHEHUHM YYE€OHBIX MPOEKTOB U HCCIEAOBAHUHN (HU3MUECKHX
MIPOLIECCOB PACIPENEATh 00S3aHHOCTH B T'pYMIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA  3aJa4aMU, CIECIUTh 32 BBIIOJHEHHEM IUIaHa
JEUCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYMIBI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISISE  TOTOBHOCTh

paspeniath KOH()IUKTHI




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kox
pasjaena

Kon
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHMHN OKPYXXAIOIIEIO MUPA

1.1

®usuka — Hayka O npupoje. SBieHus npUPOABL
®u3nyecKkue  SABICHHS: MEXaHMYECKHE, TEIUIOBBIE,

OJICKTPUYCCKHUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuuyuHbBL. ~M3MepeHue  pusmueckux
BenmuuuH.  @Oumsmueckue  npubopel.  [lorpemrHocTh

U3MepeHnil. MexyHapoiHas CUCTEMA €IMHUIL

1.3

EcTecTBeHHOHayuHBI METOA TO3HAHWS: HAOJIOJCHUE,
MMOCTAHOBKAa HAyYHOTr'O BOIPOCA, BBIABMKEHUE TUIIOTE3,
AKCIIEPUMEHT 10 TMPOBEPKE THUMOTE3, OOBICHCHHE

HAOJIFOIAEMOTO SABJIEHUS

1.4

Onucanne PU3NUECKHUX SBJICHUN C TIOMOIIBIO MOIEJICH

1.5

[TpakTrueckue pabOTHI:

N3MepeHne pacCTosTHUM.

H3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENa.
Omnpenenenre pa3MepoB MalbIX TEI.

N3mepenue TemmnepaTypbl NMPU MOMOIIM KHJIKOCTHOTO

TEPMOMCTpPA U AaTYHMKa TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

CTpOGHI/Ie BCIICCTBA: ATOMbI U MOJICKYJIbI, UX Pa3MCPBHI.
OHBITLI, JOKa3bIBArOIINC JAUCKPETHOC CTPOCHUC

BEIlEeCTBA

2.2

JBuwxenne uyactun BemectBa. CBA3b  CKOPOCTH
JBWKEHMSI YacTUIl C TeMmIiepaTypoil. bpoyHoBckoe

IBIDKeHUe, T dy3us

2.3

BzauMmopelicTBue 4yacTHUI] BEIIECTBA: MPUTKCHUC U

OTTAJIKUBAHHEC

24

Al"pel"aTHLIe COCTOsIHMA BCHICCTBA: CTPOCHUC Ta30B,




KUAKOCTEW U TBEPABIX (KPUCTAUIMYECKUX)  TEIl.
B3anmocCBs3p MeEXIy CBOWCTBAMU BEILIECTB B Pa3HBIX

arperaTHblX COCTOSAHHUAX W HMX ATOMHO-MOJICKYJISIPHBIM

CTpPOCHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUN BO/IBI
[IpakTnueckue pabOThI:
Onenka jauaMerpa aToMa  METOJOM  psiioB  (c
0 UCIO0JIb30BaHueM (oTtorpaduit).

OMBITHI 110 HAOJIOIEHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.
OnbIThI o 0OHapyXEHHIO JIEUCTBHS cUII

MOJIEKYJISIPHOTO MPUTSIKECHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanndeckoe JIBUKECHUE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JIBIDKCHHUE
32 Cxopocte. CpenHsii CKOPOCTh IIPM HEPAaBHOMEPHOM
' JBWKEHUH. Pacuér myTy v BpeMeHH IBU>KEHUS
SlBnenne uwHepHuu. 3aKOH WMHepLUMH. B3aumonencTBue
33 T€J KaK MpUYMHA W3MEHEHUs CKOPOCTHU IBUKEHUS TEIl
Macca kak Mepa HTHEPTHOCTH TeJa
34 [InotHOCTH BeniecTBa. CBA3b INIOTHOCTHU C KOJMYECTBOM
' MOJIEKYJI B €IUHUIIE 00bEMA BElIECTBA
3.5 Cuita KaK XapakTEepUCTUKA B3aUMOACHCTBUS T
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuiibl C
' MOMOILIbIO JUHAMOMETpPA
37 SIBneHue TAroreHus M cuwia Tsbkectd. Cuila TSHKECTH Ha
' npyrux mianerax. Bec tena. HeBecomocth
38 Cuna Tpenus. TpeHHE CKOJNBXKEHUS U TPEHHE MOKOSI.
. Tpenue B npupoe U TEXHUKE
3.9 CnoxeHue cwi, HanpaBICHHBIX [0 OJHOM MpPsAMOI.
. PaBHOzelicTBYIOIIAs CHIT
[IpakTudeckue pabOTHI:
310 OnpezneneHue CKOPOCTH PAaBHOMEPHOTO  JIBMXKCHUS

(H.IapI/IKa B KHUAKOCTH, MOACIHU QJICKTPUUICCKOTO

aBToMOOMWIsE W Tak ganee). OmpeneneHue cpenHei




CKOPOCTH CKOJIBXEHHUs Opycka WM IIapuka [0
HAaKJIOHHOM miIockocTH. OmnpeneneHue  IMIOTHOCTU
TBEPAOTO Tena. OnbITHI, JEMOHCTPUPYIOLINE
3aBHCHUMOCTh pacTsikeHus (aedopmariu) mpy>KUHBI OT
OPWIOKEHHON  cuibl.  OMNBITBL,  JEMOHCTPUpPYIOLIUE
3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tesa U

XapakTepa COIMPUKACAIOIIUXCS TOBEPXHOCTEN

dusnueckne SBICHUSA B Ipupoac: NpuMEpPhI IBUIKCHUA C

3.11 Pa3IMYHBIMUA CKOPOCTSIMHM B ’KMBOW M HEKHMBOM IPUPOJE,
JICMCTBUE CUJIBI TPEHUS B TIPUPO/JIC M TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, HOIIIUITHUKH
JIABJIEHUE TBEPIBIX TEJI, )KUJIKOCTEHN 1 T'A30B
Al Hasnenune tBEpAoro Ttema. CrocoObl yMEHBIIEHUS U
' YBEITMYCHHUS TaBJICHHS
42 JlaBiienune raza. 3aBUCHMOCTh JaBJICHHS T'a3a OT 00bEMa,
' TEMIIEPaTyphI
43 [lepenaua naBiieHHs] TBEPABIMU TEJIAMM, KUIKOCTAMHU U
' razamu. 3akoH [lackans. [IHeBMaTHyeCcKre MalvHbI
3aBUCHUMOCTh  JABJICHUS OJKUAKOCTU OT  TJIyOHHBI.
4.4 ['uapocraTudeckuii mapagokc. CooOIIarONUEcs: COCY/IbI.
['MppaBnnyeckue MeEXaHU3MBbI
AtMocdepa 3emiau u atmocheproe naBiaeHue. [Ipuannbl
n CYIIECTBOBAHUS BO3AYIIHOW o0o0mouku 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO AABJIECHUS OT
BBICOTBI HaJl YDOBHEM MOPsI
16 N3mepenue armocdepnoro paenenus. I[lpubopsl ans
' U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
JelicTtBue XUIAKOCTM M Tra3a Ha IOTPYXKEHHOE B HUX
4.7 Teno. BeiTankuBarmas (apxuMmenoBa) cuia. 3aKoH
Apxumena
4.8 IInaBanue ten. Bo3nyxomnnaBanue
[IpakTudeckue paboOTHI:
4.9 UccnenoBanue 3aBUCMMOCTM Beca Tella B BOAE OT

0o0béMa TOTpYy)KEHHOM B IKUAKOCTH YacTH Tela.




Omnpenenenre BhITAIKUBAOLIEH CUJIbI, JEMCTBYIOLIEH Ha
TEI0, NOrpykéHHoe B Kuakoctb.  IIposepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEN CHIIbI, JAEHCTBYIOLIECH
Ha TEJIO B KHUAKOCTH, OT Macchl Tena. OmnbIThl,
JEMOHCTPUPYIOLIME  3aBUCHMOCTb  BBITAJIKMBAKOLIECH
CUJIBI, JICUCTBYIOILIEH Ha TEJO B JKUJIKOCTH, OT 00BEMA
IOTPYKEHHOU B JKUJKOCTb YaCTH TeJIa U OT IUIOTHOCTH
KUJKOCTH. KonctpynpoBanue  apeomerpa Wi
KOHCTPYHPOBAaHHME  JIOAKM W OIpeAeiieHne  eé

Irpy30N0AbEMHOCTH

4.10

®dusnyeckue  SBICHUS B NIPUPOJE: BIIMSIHUE
aTMOC(hEepHOTO JABJICHUS HA )KUBOW OPTaHM3M, TIaBaHUE

pBIO

4.11

TexHuueckre yCTPOWCTBA: COOOMIAIOIIMECS COCY/IBI,
YCTPOWCTBO  BOJOMPOBOJA, THAPABIMYESCKHIA TIpecc,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW Hacoc,

apeomeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckast pabora
5.2 MexaHndeckas MOIITHOCTh
53 [IpocThle MeXaHM3MBI: pbIUar, OJIOK, HaKJIOHHAs
' MJI0CKOCTh. [IpaBmito paBHOBECHS phlyara
5.4 [IpumeneHue npaBuia paBHOBECHUS pblyara K 0J0Ky
«30710TO€  MPABUIIO»  MEXaHUKH. Koapdunment
5.5 ITOJIC3HOT'O JIeCTBUA MEXaHH3MOB. [Ipocthie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [TorenuumanbHas SHEPTUM Tea, HOAHATOrO HaJ 3eMIIEH
5.7 Kunernueckas sHeprus
53 [lTonnas mexaHuueckas SHeprusi. 3aKOH M3MEHEHHS U
. COXpaHEHUsI MEXaHUYECKON IHEPTrUn
[IpakTudeckue pabOTHI:
50 Omnpenenenre pabOThI CHIIBI TPEHHS TIPH PABHOMEPHOM

JABMOKCHHUHMU TCJIa 110 FOpH30HTaHBHOﬁ TMMOBCPXHOCTH.

HccnenoBanue YCJ'IOBI/Iﬁ paBHOBCCHUSA pbI4ara.




Nsmepenne KIIJ| HaxioHHOM ILIOCKOCTH. M3ydeHue

3aKOHAa COXpaHCHUA MEXaHHYECKOM OHCpPruu

5.10

dusnyeckre SBICHUSI B npupoaec: pblHyaru B TCJIC

YCI0BCKa

5.11

TexHuyeckue yCTpOMCTBA: pblYar, IOJBHXKHBIM U
HETIOJIBYKHBIA OJIOKM, HAKIIOHHAS TUIOCKOCTh, TPOCTHIC

MEXaHU3MBI B OBITY

8 KJIACC

Kon
pasnena

Kon
3JIeMeHTa

IIpoBepsieMble 3JIeMEHTBI COIEPKAHUSA

TEIIJIOBBIE ABJIEHUA

6.1

OCHOBHbBIE TOJIOXKEHHUSI MOJIEKYJIIPHO-KUHETHUECKOMN
TEOpUU CTPOEHMs] BemecTBa. Macca U pa3Mmepsl
MOJIEKYJ.  ONIBITBI, MOATBEP)KIAIOIIME  OCHOBHBIE

MOJIO’KEHUS MOJIEKYJIIPHOKUHETHUECKON TEOPUH

6.2

Mopenn  TBEpIOro, SKUIKOTO U Ta3000pa3HOro
cocrosinuil BemiectBa. Kpucramnuueckne u amopdHbie

TCIa

6.3

OObsicHEHHE CBOWCTB Ia30B, KUJIKOCTEH U TBEPIBIX TEI
Ha OCHOBE IIOJIOKEHUNW MOJEKYIIPHOKHHETHUECKOM

Teopuu

6.4

CMauuBaHue u KallWJJIAPHBIC SABJICHHA

6.5

Temnosoe PaCIMPCHUC U CIKATHEC

6.6

Temneparypa. CBsA3b TeMmIeparyppl €O CKOPOCTBIO

TCIIJIOBOTO ABUXKCHUA YaCTHUIL

6.7

Buytpennss sueprus. CriocoObl H3MEHEHHsI BHYTPEHHEN

OHEPTUH: TCIIONCpEeaaa U COBCPIICHNUC pa60TH

6.8

Bungwr TCIUIONCpCaauu: TCIJIOMPOBOAHOCTb, KOHBCKIIUA,

H3JIYUCHUC

6.9

KoanuecTtBo TCIIJIOTHI. Y nenpHas TEIIOEMKOCTh

BEIECTBA




TenmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE

6.10
TEIUIOBOTO OanaHca
611 [InaBneHue u oTBEpAECBaHNE KPUCTANIMYECKUX BEILIECTB.
. VY enpHas TEmaoTa MIaBJICHUS
[TapooOpazoBanne u  koHAeHcamusi.  Vcmapenwue.
610 Kunenne. VYpenpHas  Temiora  mapooOpa3oBaHMS.
. 3aBUCUMOCTb TEMIIEPATYpbl KUIEHUS OT aTMOC(EpPHOro
JTaBJICHUS
6.13 BnaxHocTh Bo3yxa
6.14 DHeprus TOIIMBA. Y IeibHAas TEMJI0Ta CTOPAHUS
[Ipunnunsr  pabotel  TeroBbix asurarene  KIIJ
6.15 TEIIOBOrO ABUTaTels. TeIUIoBbIe ABUTATENNd W 3alluTa
OKpYKarolleu cpeibl
3aKOH COXpaHEHHs U MPEBPAILEHUs] SHEPTUH B TEIJIOBBIX
6.16
nporeccax
[IpakTrueckue paboOTHI:
OnbIThI o 0OHAPYKCHHIO JIEUCTBUS ChJl
MOJIEKYJIIPHOTO MPUTSKECHHUS.
OnpITHl MO BBIPALIUBAHUIO KPHUCTAJUIOB TOBAapEHHOMN
COJIM WJIM caxapa.
OnbITHI 110 HAOJIOJIEHUIO TEIJIOBOTO PACHIMPEHUS ra30B,
KUAKOCTEU U TBEPBIX TEII.
Omnpenenenue JaBieHUs BO3yXa B OajsIoHE MIMPHIIA.
617 OnBITHI, JEMOHCTPUPYIOIME 3aBUCHUMOCTH JIaBICHUS

BO3/lyXa OT ero 00bEMa 1 HarpeBaHus WIH OXJIAKICHUSI.
[IpoBepka rumorespl JIUHEHHOW 3aBUCUMOCTH JUIMHBI
CTOJIOMKA KUAKOCTH B TEPMOMETPHUYECKOH TPYOKE OT
TeMIEpaTyphl.

Habmionenne m3MeHeHHs BHYTpEHHEH SHEpruM Tena B
pe3ynbTaTe Teronepeadn U padoThl BHEIIHUX CHIL.
HccnenoBanue sBIeHUs TEINIOOOMEHA TIPU CMEIIMBAHUN
XOJIOTHOW U TOPSTYEN BOJBI.

Onpe,ueneHI/Ie KOJIMYCCTBA TCIUIOTBHI, IIOJIYYCHHOI'O




BOJIOM NpHU TEIUIOOOMEHE C HArpeThiM METaUTMYCCKUM
LUJIAHIPOM.

Ornpenenenue yaelbHOM TEIMIOEMKOCTH BEIECTBA.
WccnenoBanue npoiiecca ucnapeHusl.

Onpenenenre OTHOCUTENIBHOM BIaKHOCTH BO3/IyXa.

Omnpexnenenue yaeapHON TEIUIOTHI IIIABICHUS JIbJA.

6.18

dusnyeckue SBJICHUS B MPUPOJEC: MOBEPXHOCTHOE
HATSKCHUEC W KAllWJUIAPHBIC SABJICHWUA B IIPUPOAC,
KpPHCTAJLTBI B Tipupoze, uainydenne CollHIa, 3aMep3aHne
BOJIOEMOB, MOpPCKHE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

WHEsI, CHeTa.

6.19

TexHnYecKre  YCTpPOMCTBA:  KaNMWUIAPBL, IPHUMEPHI
WCIIOJIb30BAHNS KPUCTAJIOB, >KHJIKOCTHBIA TEPMOMETP,
JATYMK TEMIEpPATYpbl, TEPMOC, CHUCTEMA OTOIUICHUS
JIOMOB, THUTPOMETPBI, NCHUXPOMETP, MapoBas TypOHUHa,

JBUTATENb BHYTPEHHETO CrOPaHUSL.

OJIEKTPUYECKUE 1 MAT'HUTHBLIE ABJIEHWA

7.1 DnekTpusanusd Teil. [[Ba poaa alIeKTpUUYECKUX 3apsiioB
BzaumopeiictBue 3apspkeHHbBIX Tell.  3akoH  Kynona

7.2 (3aBHCHUMOCTh CHJIbI B3aUMOJCUCTBHSI 3aPSHKEHHBIX TNl OT
BEJIMYMHBI 3aPSIJIOB U PACCTOSIHUSL MEXKTY TEJIaMH)
Dnekrpuyeckoe noje. HanpskE€HHOCTh 3JIEKTPUUECKOTro

7.3 nonis. IlpyuHUMO Cynepno3uuuM 3JIEKTPUUECKUX MOJIeH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenu »snekrpuueckux 3apsioB. JleMEHTapHbIN

7.4 anekTpuueckuil 3apsana. Crpoenue aroma. [IpoBogHuku u
JTURIIEKTPUKU

7.5 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa

76 ONEKTpUYeCKU  TOK.  YCIOBHS  CYHIECTBOBAHMS

. 3IEKTPUUECKOTO TOKA. FICTOUHHMKHM MOCTOSIHHOTO TOKa
~7 HenicTBus 3JIEKTPUUECKOTO TOKa (TeruioBoe,

XUMHUYECCKOC, MarHI/ITHOC). 3HCKTpI/I‘ICCKHI>'I TOK B




KHUAKOCTAX U ra3dax

Onexrpuueckas 1enb. Cuia TOKa. DIEKTPUUECKOE

7.8

HaIpsKEHUE

ConpoTuBieHNE MIPOBOJHUKA. VYnensHOE
7.9

CONIPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma 11 yyacTKa LenH

[TocnenoBarenbHOe W TWapaielbHOE  COEAMHEHUE
7.11

MIPOBOTHUKOB

PaGota u MOIIHOCTH DSJIEKTPUYECKOTO TOKA. 3aKOH
7.12

Hxoynsa — Jlenna

DneKTpuuecKkue Henu M MOTPEOUTENH DIEKTPUUYECKOM
7.13

sHepruu B ObITy. KopoTkoe 3ambikaHme

IlocTosguuple MarHuTel. B3aumoaelcTBUE ITOCTOSIHHEIX
7.14

MardnuToB

MarantHOoe mnoje. MarumTtHoe mojJe 3eMIM H  €ro
7.15

3HaUCHHUE T )KU3HU Ha 3eMIiie

OnbiT Opcrena. MarHuTHOE MOJIE JIEKTPUUYECKOTO TOKA.
7.16

[IprMeHeHue 3JIeKTPOMarHuToB B TEXHUKE

JlelicTBME€ MarHUTHOrO IMOJS HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTATENb MOCTOSIHHOTO TOKa. Mcmosib3oBaHue
7.17

3JIEKTPOJIBUTATEIEl B TEXHUYECKUX YCTPOMCTBAX M Ha

TpaHCIopTe

Onbitel ~ Dapajes. SIBieHMEe  AIEKTPOMArHUTHOU
7.18

uHaykuuu. Ipasuno Jlenna

DJIeKTpOoTeHepaTop. Crioco0BbI MOJTy4EeHHS
7.19 JJIEKTPUUECKOHN SHEPIUU. DNeKTpOCTaHIIUU Ha

BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH

[IpakTnueckue pabOTHI:

OneITH IO HAOTIOACHUIO DICKTPU3AIUHN TN MHIYKIIHEH
7.20 Y TIPUA CONTPUKOCHOBEHHUH.

HccnegoBanue neiicTBus QJICKTPUYCCKOTO IIOJI Ha

IMPOBOAHUKHU U NJUDJICKTPUKHU.




COopka u mpoBepka pabOTBI DSIEKTPHUSCKON Ienu
ITIOCTOSIHHOTO TOKa.

W3mepenue u peryaupoBaHue CUJIbl TOKA.

N3mepenue u perympoBaHUe HAMIPSHKCHHSL.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYILIETO Yepe3
PE3UCTOP, OT COMPOTHUBIICHHUS PE3UCTOPA W HANPSHKCHHUS
Ha PE3UCTOPE.

OmBITHI, JIEMOHCTPHPYIOIINE 3aBHCUMOCTD
AJIEKTPUYECKOTO COTPOTUBIIEHUS TPOBOJHUKA OT €ro
JUTAHBI, TIOMIAH TOTICPEYHOTO CEYCHHS U MaTepHaa.
[IpoBepka TmpaBuia CIOXKEHUS HANPSDKEHUH  TIpH
MOCEAOBATEIbHOM  COCAMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuna Ajsi CUJIBI TOKA TPH MapauieTIbHOM
COeMMHEHUU  pe3uctopoB.  Ompenenenne  pabOTHI
ANEKTPUYECKOTO TOKa, WAYIIETO Yepe3 PEe3UCTop.
OmnpeneneHre  MOIIHOCTA — DJIEKTPUYECKOTO  TOKa,
BBIJIETIIEMON Ha pe3uctope. MccnenqoBanne 3aBUCUMOCTH
CHJIBI TOKA, MJIYIIETO 4Yepe3 JIAMIIOYKY, OT HaIpPsDKCHHS
Ha Heil. Onpenenenue KII/ narpesarens. McciaenoBanue
MardUTHOTO B3aMMOJCHCTBHS HOCTOSHHBIX MAarHHUTOB.
N3ydeHne MarHuTHOTO TOJISl TOCTOSIHHBIX MarHUTOB TIPH
uX OOBeINMHEHMM W pasaencHud. McciaepoBaHue
JEHCTBUS AJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OneITh, JIEMOHCTPUPYIOIIME  3aBUCUMOCTH  CHJIBI
B3aMMO/JICHCTBUS KaTYIIIKA C TOKOM M MarHUTa OT CHJIbI
TOKa M HampaBjieHHs Toka B Karymike. l3yuenue

JIEMCTBUS MarHUTHOTO MO Ha MNpOBOJHUK C TOKOM.

KoHncrpynposanune u U3y4YECHHUE paboThI
DJIEKTPOABUTATENS. N3mepenne KILJ
JJIEKTPOJBUIATEIIBHON  YCTAHOBKHU. OnsITEl 1O

HCCICA0OBAaHHUIO SABJICHUA 3J'IeKTp0MaI‘HHTH01>i WHAYKIUU:
HCCIeIOBaHUE H3MEHCHUN 3HA4YCHHSI U HalpaBJICHUA

HHAYKIIUOHHOTO TOKa




7.21

dusnyeckue SBJICHUS B MPUPOJE: DIIEKTPUUECKHE
SBICHUS B  arMmocdepe, OIJICKTPUUYECTBO  IKUBBIX
OpPraHu3MOB, MarHUTHOE TOJIe 3eMJd, Jpeiid MOIICOB,
pPOJIb MArHUTHOTO TOJIS YISl )KU3HU HA 3emile, MOJISIPHOE

CHSAHUC

7.22

TexHu4eckue yCTpPOMCTBA: 3JIEKTPOCKOIl, aAMIIEPMETP,
BOJITMETP, PEOCTAT, CYETUUK IIEKTPUUECKON IHEPIuu,
JJIEKTPOOCBETUTEIbHBIE  MPUOOPBI,  HarpeBaTeIbHbIE
AIEKTPOTPUOOPHI (ipumepsr), ANEKTPUYECKHUE
IPENOXPAHUTENN, DJIEKTPOMArHUT, JJIEKTPOJBUTATEIb

IMOCTOSTHHOI'O TOKA, r€HEPATOP MOCTOAHHOT'O TOKa

9 KJIACC
Kon
Kop snemenTa [IpoBepsieMble AIEMEHTBI COAECPKaHUS
pasznena
MEXAHUYECKUE ABJIEHUA
g1 Mexanudeckoe JABWKeHHE. MarepuaibHas TOYKA.
' Cucrema orcuéra

8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBXKECHUS

8.3 PaBHOMEpHOE NMPSIMOJIMHEHOE JBUKEHUE
HepaBnomepHoe npsimonuHeliHoe ABWKeHue. Cpeansis

8.4 U MIHOBEHHasi CKOPOCTb Tejla IpU HEPABHOMEPHOM
JBUKEHUU

8 g5 VYckopenue. PaBHOyCcKOpEeHHOE MPSMOJIMHEMHOE
' JBUKECHUE

8.6 CBoOonnoe magenue. OnbIThl [anues
PaBHOMEpHOE nBMXKEHUE MO OKpYXHOCTH. llepuon u

8.7 yacTtoTa oOpamieHus. JIuHeliHast M yryioBas CKOPOCTH.
LenTpocTpeMHUTENIBHOE YCKOPEHUE

8.8 [lepseIii 3akoH HproToHA

8.9 Bropoii 3akon HeroTona

8.10 Tperuit 3akoH HeroToHa




8.11

[IpyuHIMD cynepno3uuuu Cuil

8.12 Cuna ynpyrocru. 3akoH ['yka
%13 Cuna TpeHMs: cuja TPEHMsI CKOJIbKEHUS, Cujla TPEHUs
' MOKOS1, APYTU€ BUBI TPEHUS
%14 Cuna TSKECTM M 3aKOH BCEMHUPHOTO TSITOTEHHUS.
' YckopeHne cBOOOIHOTO TaACHUS
%15 JBuxenne  mmaHer  Bokpyr  Cosnua.  Ilepsas
' KocMuYeckasi ckopocTb. HeBecomocTs U neperpysku
816 PaBHOBecue MaTepuanbHOM TOUKU. AOCOIOTHO TBEPIOE
' TEJ0
817 PaBHOBecne TBEPAOro Tenma C 3aKPEIIEHHOW OCBIO
' BpaiieHusi. MoMeHT cuiibl. LleHTp TsbkecTn
8.18 Nmnynsc Tena. U3menenne nmirynbea. IMnynsce cuisl
8.19 3aKOH COXpaHEHUs UMITYJIbCA
8.20 PeaktuBHOE NBIKEHUE
8.21 Mexanudeckasi paboTa U MOIITHOCTH
829 Pabora cunm TmKecTH, ympyroctd, TpeHus. CBs3b
' SHEPTHH U pabOTHI
823 [loTenuuanbHas dSHEpPrus Tejla, MOTHATOIO  Haj
' MOBEPXHOCTHIO 3eMIIH
8.24 [ToTeHnmanbHas SHEPTUs CHKATOM MPYKUHbI
Kunernueckass sHeprus. Teopema 0 KHHETHYECKOU
8.25
SHEPruu
8.26 3aKOH COXpaHEHUsI MEXaHUYECKON SHEprun
[IpakTuueckue pabOTHI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJBbKEHHUs Opycka
WIM JBIDKEHUS IIapuKa MO HAaKIOHHOW TUIOCKOCTH.
OmnpeneneHne yCcKOpeHUs Tena MPU PaBHOYCKOPEHHOM
827 JBUKEHUH 110 HAKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBHCUMOCTH noyrTu OT BPEMCHU IIpU
PAaBHOYCKOPCHHOM ABUKCHUUN 0e3 HavaJIbHOM CKOpPOCTH.
HpOBCpKa TUNOTE3bI: CCJIIM IPU PaBHOYCKOPCHHOM
JABHMXKXCHUN 0e3 HavaJIbHOI CKOpPOCTH TYTU OTHOCATCA

KaK psan HEUYETHBIX YuCcei, TO COOTBCTCTBYIOIIIHC




IPOMEXYTKA BPEMEHU OJIMHAKOBBHI.
HccnenoBanue 3aBUCMMOCTU CUJIBI TPEHUS CKOJIBKEHUS
OT CWJBl HOpPMaJIbHOrO JaBieHus. OnpeneneHue
KOdpUIMEHTa TpPEHUs CKOJbXeHus. OnpeneneHue
KECTKOCTH TMpyxUHbL. OrnpeneiaeHre padOThl CHUJIIBI
TPEHUST TpPU PABHOMEPHOM JBIDKCHHHM Tella TIO
TOPU30HTAJILHOM moBepxHOCTH. OrpeneneHue padboThl
CUIIBI  yOPYroCTM  IpU  MNOABEME  Ipy3a  C
UCTIOJIb30BAHUEM  HETOJBIKHOTO W TOJBH)KHOTO

OJIOKOB

dusnueckue SBICHUS B npupoac: MpUuiInBbl U OTIIHMBEI,

8.28 JnBrkeHrne T1iaHeT COJIHEUHOW CHUCTEMBbI, PEAKTUBHOE
JIBUKEHHE KUBBIX OPraHU3MOB
8.20 TexHuueckue  yCTpOMCTBA:  CHOUAOMETP,  JaT4YUKH

TIOJIOKEHHS], PACCTOSIHUSA U YCKOPEHHUS, PAKEThI

MEXAHUYECKHUE KOJIEFAHWA 1 BOJIHBI

KonebarenbHoe amkeHne. OCHOBHBIE XapaKTEPUCTUKH

> KoJe0aHui: Iepro/1, 4acToTa, aMIUIUTy1a
"y MaremaTruueckui u NPYKUHHBIN MAasITHUKH.
' [IpeBpatiienue sHepruu Npu KouedaTeIbHOM JBUKEHUU
93 3aryxamomue KojebaHusa. BbiHykIeHHbIE KoJIeOaHHUS.
' Pe3onanc
Mexanuyeckue BOJIHbI. CBOMCTBA MEXaHUYECKUX BOJIH.
94 [IpononbHble U momnepevHbie BOJHBL. JlJIMHA BOJHBI H
' CKOPOCTh €€ pacmpocTpaHeHUs. MeXxaHU4YecKHUe BOJIHBI
B TBEP/IOM Telle, CeHCMUYECKUE BOJIHBI
9.5 3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHUE 3ByKa
9.6 Wndpa3Byk u ynbpTpa3sByk
[IpakTuyeckue paboOTHI:
OmnpeneneHue 4acToThl W Iepuoja  KoJiebaHMi
MaTeMaTUYeCKOTO MasiTHUKA.
9.7 OmnpeneneHue 4YacToThl W Hepuoja  KoJieObaHMi

IMPY>XXUHHOI'O MasdTHUKA
HccnegoBanne 3aBUCHMMOCTH nepuoaa KOJIeOaHMI

MNOABCIICHHOI'O K HHUTHU TIpy3a OT [JIHWHBI HHUTH.




HccnenoBanue 3aBUCMMOCTH — Tepuoja  KoseOaHuit
NPYKMHHOTO MasTHUKAa OT Macchl Tpysa. I[IpoBepka
HE3aBUCHUMOCTH nepuoa KoJIeOaHU rpys3a,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl TPpy3a M KECTKOCTH

npyXuHbl. MI3Mepenue yckopeHusi cBOOOIHOTO Na/ieHUs

dusnyeckre SBICHUS B mpupoac: BOCIIPUATHEC 3BYKOB

9.8 JKUBOTHBIMH, 3E€MJICTPSICEHUE, CEUCMHUYECKUE BOJIHBI,
I[yHaMH, 9XO
9.9 TexHuyeckue yCTpPOMCTBA: 3XOJOT, HCIOJIb30BaHUE

yIIBTPa3ByKa B ObITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

CBOMCTBA AIIEKTPOMAarHUTHBIX BOJIH

10.2 [IIxayia 31€KTpPOMarHMTHBIX BOJIH
10.3 DOnexkTpoMarHuTHasi mpupoja cBera. CKOpOCTh CBeTa.
' BousiHOBBIE CBOIICTBA CBETA
10 [IpakTrueckue paboOTHI:
10.4 N3ydyeHne CBOMCTB  3JIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIHI0 MOOMIILHOTO TenedoHa
Ouznyeckue SBICHUS B MpHpoje: OHOJIOTHYECKOE
10.5 JIEHCTBUE BUUMOTO, yIbTPadHUOJIETOBOTO u
PEHTT€HOBCKOTO U3Iy4eHUN
10.6 Texuuueckue yCTpoiicTBa: UCIIOJIb30BaHUE
' AIEKTPOMArHUTHBIX BOJIH JJI COTOBOM CBSI3U
CBETOBBIE SBJIEHUA
11.1 JlyueBas monens cBera. lcTouHMKM cBETa
11.2 [IpssMonMHENHOE pacIpOCTPAHEHHUE CBETA
13 Otpaxenue cBera. [Imockoe 3epkano. 3aKOH OTpaKeHUs
. CBeTa
11
114 [Ipenomnenne cBera. 3akoH NPEIIOMJIEHUS CBETA.
. [TonHOE BHYTpEeHHEE OTPAKEHUE CBETA
11.5 JInnza. Xox j1ydeii B IMH3E
116 OnTuueckast cucrema ¢oroamnmnapara, MUKPOCKOMA H

TCICCKOIIa




I'maz xak onruyeckas cucrema. biamsopykocts u

11.7
JAJIbBHO30PKOCTh
118 Paznoxenne 6enoro ceera B criektp. OnbiTel HeloToHA.
' CrnosxeHune cekTpajabHbIX LIBETOB. Jlucnepcust cBeTa
[IpakTnueckue pabOThI:
HccnenoBanue  3aBUCHUMOCTH  yrjla  OTPaKEHMUS
CBETOBOTIO JIy4a OT yIJla MaJeHHUs.
N3ydyeHne xapaKTepUCTHK H300paXeHHUsl NpeaMeTa B
IUIOCKOM 3€pKajie.
WccnenoBanue  3aBUCUMOCTH  yrja  IPEJIOMIICHHUS
CBETOBOTO JIy4ya OT yIJia MaJIeHUs] Ha TPAHUIIE «BO3YX —
11.9 CTEKJION.
[Tonyuenune u3zo0paxkeHWI € TMOMOIIBIO COOMparoIIei
JIMH3BI.
Omnpenenenre (OKYCHOTO PACCTOSIHUSI U ONTHUYECKOM
CHJIBI COOMPAFOIIICH JIMH3HI.
OnBbITHI MO pa3ioKeHHUI0 0el0ro CBeTa B CHEKTP.
OnpITHl 1O BOCHPHUATHIO LIBETa MPEIMETOB MpPHU UX
HaOJIIOICHUH Yepe3 IIBETOBBIC (PHIIBTPHI
®duznyeckue ABieHUs B mpupoje: 3atMenus CosHua u
11.10 JlyHBI, 1IBE€TA TEJ, ONTHYECKUE SBJICHUSA B arMmocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
11 Texuuueckue yCTpoiicTBa: OUKH, MIEPUCKOTL,
' (doToamnmapar, ONTUYECKHE CBETOBOIbI
KBAHTOBBGIE SIBJIEHU A
121 Omnwitel Pesepdopna u muianerapHas MOJAENb aTOMA.
' Mogpens aroma bopa
122 Hcnyckanne u moriomeHue cBera aToMoM. KBaHTHI.
. . JIunenyaTele CIIEKTPBI
12.3 PaguoaktuBHOCTB. Anb(a, OeTa- 1 raMMa-u3ITydeHHs
124 Crpoenne aromHoro sapa. HyknoHHas wmognens
' aTOMHOTO siapa. M3oTonsl
15 PagnoaxtuBHble npeBpameHus. [lepuon mosypacnana

ATOMHBIX AICP




SAnepHble peakuuu. 3aKOHbI COXPaHEHUS 3apsI0BOTO U

12.6
MacCcOBOI'O YHUCE
12.7 OHeprus cBs3U aTOMHBIX siziep. CBsA3b MAacChl U SHEPTUU
198 Peakuuu cunrtesa u nenenus siiep. MIcTouHMKM SHEpruu
' ConHua u 38€31
129 Snepnas osHepreruka. JleWicTBHE  pagMOAKTUBHBIX
' U3JTyYEHHUH Ha )KUBbIE OPraHU3MBI
[IpakTnueckue pabOTHI:
Habntonenne cniomHbIX M JIMHEHYaThIX CHEKTPOB
1210 U3ITy4YEHUS.
HccnenoBanue TpeKOB: M3MEPEHHUE SHEPTHUU YaCTHUIIBI
10 TOPMO3HOMY IyTH (110 oTorpadusim).
N3mepenue pagnoakTuBHOro (poHa
®usnyeckue SABICHUS B IMPUPOJE: E€CTECTBEHHBIN
paAvoaKTUBHBII ¢oH, KOCMHUYECKHE Ty4H,
12.11 paJMOaKTUBHOE M3JIyYEHUE MPUPOJHBIX MHHEPAIIOB,
JEWCTBUE PAAMOAKTUBHBIX HW3JIYYEHU Ha OpPraHu3M
YyeJnoBeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/II[ya.]'IBHHﬁ JO3UMETP, KaME€pa Bunecona




INPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHSA OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpedoOBaHUs

IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/1bHOIi
NporpaMMbl 0CHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu  ¢GU3MKM B HAydyHOM  KapTUHE  MHUDa;
chopMUPOBAaHHOCTh 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBS3U
U TO03HAaBAEMOCTH SIBJCHUM NpPUPOJBI, O POJM HKCIEPUMEHTa B
¢uzuke, o cucreMooOpasyroueil poiau (U3UKK B Pa3BUTHUU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bMBUYECKUX 3HAHUM M WX POJU B IIEJIOCTHON €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE€ POCCUHCKUX M 3apyOeKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE MPOIIECCOB OKPYKAIOLIErO

Mupa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBWKCHUU KaK
crioco0e CyIIecTBOBAaHUS MaTepuu, 00 aTOMHO-MOJICKYJIIPHON TEOPHH
CTPOCHHUS BEIIECTBA, O (HU3UYECKON CYIIHOCTH SIBICHUIN TPUPOIBI
(MEXaHUYECKHX, TEIUIOBBIX, OJJCKTPOMATHHUTHBIX W KBaHTOBBIX);
YMEHUE pa3jinyaTh SBICHHS [0 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHPYIOLINX JaHHOE (PU3NIECKOE SIBIICHUC;
YMEHHUE paclio3HaBaTh MPOSBICHUE U3yYCHHBIX (DH3UUECKUX SBICHUN
B OKpYXKAlOIleM MHUpPE, BBIJACIAS WX CYIICCTBEHHBIC CBOWCTBA

(TIpu3HAaKM)

Bnagenue ocHoBaMM NOHSTHUMHOIO almapara W CHUMBOJHYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I M HUCIIOJIb30BAHUC HX JIA PCIICHUSA y‘le6HLIX 3aJa4,
YMCHHEC XapaKTCpHU30BaTb CBOMCTBA TCII, q)HSH‘leCKI/Ie SABJICHUA H

ITPOLECCChI, UCTIOJIb3YA (bYHI[aMeHTaJ'IBHBIe " OMIIMPUYICCKUC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOMCTBA T€NI U (I)I/ISI/ILIGCKI/IG SABJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Bnanenne ocHOBaMHM METOJOB HAy4YHOTO TIO3HAHUS C YYETOM
coOmrofieHns mpaBuil 0€30TMacHOTO Tpynaa: HaOMroIeHuEe (PU3NYECKUX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO C06I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




W3 JaHHOTO Habopa 00OpyTOBaHUS MO MHCTPYKIIUH, OMUCHIBATH XOJ
OTIBITA U 3aMHCHIBATH €0 PE3yIbTaThl, (POPMYIUPOBATH BHIBOIBI;
MPOBEACHUE MPSMBIX M KOCBEHHBIX H3MEPEHHUH (PH3NUECKUX BEITHUUH:
YMEHHE IUIAHUPOBATh HW3MEPEHHS, CaMOCTOSATENILHO coOupaTh
OKCIIEPUMEHTAIBHYI0  YCTAaHOBKY 110 HMHCTPYKIHH, BBIYUCIIATH
3HaYCHHWE BEJWYMHBI M aHAIM3UPOBATH TOJTYUYEHHBIC PE3YIbTATHI C
Y4€TOM 3aJaHHOMU MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUM;
MPOBEACHNE  HECJIOKHBIX  OKCIEPUMEHTAIBHBIX  HMCCIECIOBAHUN;
CaMOCTOSITEILHO  COOMpaTh  AKCIIEPHUMEHTAIBHYI0 YCTaHOBKY U
MPOBOJUTH  HCCIENOBAaHWE  TIO  WHCTPYKIUH,  IPEICTABISATH
MOJTydeHHBIE 3aBUCHUMOCTH (PM3UYECKUX BEIMYHMH B BHUJE TaOIUI U
rpadMKOB, YYUTHIBATH MOTPEITHOCTH, JIENIATh BHIBOJIBI IO PE3YJIbTaTaM

HCCIIEI0OBAHUS

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojeneut
(MaTepuasibHast TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJIEITH CTPOSHUS
ra3oB, XHUJAKOCTEH W TBEPIBIX TeJ, IJIaHETapHas MOJENIb aroma,
HYKJIIOHHAsi MOJIEJIb aTOMHOTO s/ipa) U YMEHHE MPUMEHSTh UX A

00BbICHEHUS (PU3UIECKUX MPOIIECCOB

YMmenue 00bACHATH (PU3UUECKHE MPOIECCHl U CBOMCTBA TEJl, B TOM
yyclie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha U3y4yEHHBIE CBOMCTBA (PU3NYECKUX

ﬂBJ'ICHPIﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH U MOJCIIN

YmMmenue pemate pacuéTHbele 3afauu (Ha Oaze 2 — 3 ypaBHEHUM),
UCIOJIB3YS 3aKOHBl W (OPMYJIBI, CBsI3bIBAIONIME  (pU3HUECKHE
BCJIMYMHBI, B YACTHOCTH, 3alMCHIBATh KpPaTKOE YCJIOBHE 3ajayW,
BBISIBJIAT HEJOCTAIONIUE JaHHBIC, BBIOMPATh 3aKOHBI M (HOPMYIIBI,
HEOOXOUMBIE ISl €€ pelIeHHs], UCTIOIb30BaTh CIIPABOYHbIE JaHHEIE,
OPOBOAMUTH PAcu€Thl W OLEHUBATh PEATHUCTUYHOCTH TOIYYEHHOTO
3HaueHUsl (pU3MUecKOl BETUYHMHBI; YMEHUE OMpPENeNsITh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a4n

YmMmenue XapaKTepru30BaTb MPUHIUIIBI JEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TPOMBIIIIICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB IO UX ONMHNCAHWIO, UCIIOJIb3YSA 3HAHUA O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBICHUH U HCOGXOI{I/IMLIG (pI/IBI/ILIeCKI/IC




3aKOHOMEPHOCTH

10

YMeHHe HCIoNb30BaTh 3HAHUS O (PU3MUYECKUX SIBICHHUAX B
MOBCETHEBHOM KHM3HM s oOecrieyeHHs O€30MacHOCTH  NPH
oOpamernn ¢ OBITOBBIMH ~ NpHOOpaMH W TEXHHYECKHUMH
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbSI W  COOJIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAIOMIeH cpeae; IOHUMAaHHUe
HEOOXOIMMOCTH TPUMEHEHHsI JOCTIKCHHA (U3UKH W TEXHOJIOTHUH

AJId palfuOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUS

11

OnelT moMCcKa, NpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOpMALUU
(U3MYECKOTO COJEP)KaHUA C MCNOJIb30BAaHUEM HHPOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OILIEHHWBATh JOCTOBEPHOCTH
MoJMyd4eHHOW wuH(OpMalMu Ha OCHOBE WMEIOIIMXCS 3HAHUA |
JOTIOTHUTEIbHBIX ~ MCTOYHHMKOB, YMEHHME  HCIOJIb30BAaTh  IpH
BBITIOJIHEHUHM Y4YEOHBIX 33JaHUN HAY4YHO-NOMYJISIPHYIO JIUTEpaTypy
(bu3nuecKoro cojaep)KaHusl, CIPAaBOUYHbIE MaTEpUaibl, PECYpPChl CETU
Wurtepuer; BnageHue 0a30BbBIMM  HaBbIKAMH  MpeoOpa3oBaHUs
nHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3ZaBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




IHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'D 11O

OU3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
1 Mexannueckoe BuKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCHUTENBHOCTD ABHIKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe aBHKeHue. CpenHsis ckopocTb. Popmyna i
1.2 BBIYMCIIEHUS CpEAHEN CKOpocTu: v = S/t
PaBHOMepHOE mpsIMOIMHENHOE ABMKEHUE. 3aBUCUMOCTbh KOOPAMHATHI Tela OT
BPEMEHH B Cllydae PaBHOMEPHOTO MPSMOJMHENHOTO JIBUKECHHUS:
13 (1) =x,+ut
I'padukn 3aBHCHUMOCTH OT BpPEMEHU JJsi TMPOEKIHMH CKOPOCTH, MPOEKIUU
MepeMeNIeHusl, MyTH, KOOPAMHATBI NPU PABHOMEPHOM IPSMOJIMHENHOM
JBUKEHUN
3aBUCUMOCTh KOOpPJAMHATHl TEla OT BPEMEHHM B CIyda€ PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO ABUKEHUS:
2
Sy =vy = f+ay = g
@opMynbl U1l MPOEKUHUHU MEPEMELIEHUs, MPOEKUHUU CKOPOCTH U IPOEKLIHH
YCKOPEHMS IPU PABHOYCKOPEHHOM MPAMOJUHEHHOM JBUKEHUU:
2
1.4 s. (D=0, t+a,- % .
U.\'('f) =Up, T4, L,
a.(f) =canst,
UI.‘(: - lez =2a,s,
I'padukn 3aBUCHMOCTH OT BpPEMEHH Il TPOEKIUH YCKOPEHUs, MPOECKIUH
CKOPOCTH, IIPOEKIUU IEPEMEILIEHUs, KOOPAUHATBI IIPU PAaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABHKEHUU
CBoboaHoe maaenue. GopmyIbl, ONUCHIBAIOIIKE CBOOOJHOE IMaJieHHE Tela I10
15 BEPTUKAIM (ABM)KEHUE Tejla BHU3 MM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH
' 3emnn). I'padukn 3aBUCUMOCTM OT BpPEMEHHU JUIS MPOEKUUH YCKOPEHHS,
MPOEKUUH CKOPOCTHM W KOOPAMHATHI IpPU CBOOOJHOM TWAaJE€HUM Tena IO




BEPTUKAIN

CKopoCTh pPAaBHOMEPHOIO JBIKEHHUs Teja M0 OKpyxHocTh. Hampasienue
CKOpOCTH.

@opmysia i BBIYKCICHUS CKOPOCTH YE€pe3 PaJAnyC OKPYKHOCTH M TEPUOJ

oOpareHus:
b= 1R
T
16 HenTpocTtpemurenbHoe yckopeHue. HampaBieHue 1€HTPOCTPEMUTENIBHOTO
yckopeHusi. @opmyia i BBIYMCIECHUS YCKOPEHMS:
2
a. = L
“ R
®dopmyia, CBSI3bIBaIOIIAs IEPUO]] M YACTOTY 0OpallleHUs:
V= 1
T
Macca. [InotHocTh BemectBa. @opmyna A BBIYUCIEHUS IIIOTHOCTH:
1.7 _om
V
1.8 Cuna — BektopHas puzndeckas BenuuuHa. ClI0KeHrue Chil
1.9 SBnenue nnepuuu. [lepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaB/IeHHOCTh BEKTOpPA YCKOPEHHUs TeJla U BEKTOpa CUJIbI, IEUCTBYIOIIEH HA
TEJI0
Bzaumopericteue Ten. Tpetuit 3akon HeroToHa:
1.11 _ —
Fy 1 =-Fis
Tpenue nokosi U TpeHUe CKOIbKEeHUs. DopMyIia i BBIYUCIECHUS MOYJI CUIIbI
1.12 TPEHUS CKOJIbKEHUS:
F_=u-N
- M
Hedopmaruss Tenma. Ympyrue u Heynpyrue aedopmanuu. 3akoH yIpyrom
1.13 nedpopmaruu (3akoH ['yka):
F=Ik-Al
1.14 BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TATOTEHHUS:




my -,
F=G.—1_2
R
Cuna TspkecTd. Y cKopeHre CBOOOIHOTO TaICHHS.
®opmyna Juisl BBIYMCIEHUS CUJIbI TSHDKECTU BOJIM3H oBepxHOCTH 3emun: F = mg.
JBmwxenue mnanet Bokpyr Comnna. [lepBas kocMuyeckast CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

NwMrrynse Tena — BeKTopHast GU3HUYeCcKas BeIHMYHHA.
p=mi

Nmnynec cuctemsl Ten. U3smenenne umnynbsca. UMnynbc criibl

1.16

3akoH COXpaHCHU UMITYJIbCAa IJIsd SaMKHYTOﬁ CHUCTEMBI TCII:
p=myUy +m,U, =const

PeaktuBHOE nBMXKEHNUE

1.17

Mexanudeckasi pabota. @opmyra s BEIYUCICHHS paOOThI CHJIBI:

A=Fscosc

Mexannueckas MOITHOCTE:

n=4
I

1.18

Kunerndeckas u moTeHIMAILHAS SHEPrus. d)opMyna JJIs1 BBIYHCIICHU S

KHHETHYECKOM OHCPIruu:

H!Uz
Bem g

TeopeMa 0 KHHETHYSCKOM SHEPTHUH. (DOPMYJ'Ia JJIs1 BBIYUCIICHUA HOTCHHH&J’IBHOFI

OHCPI'uM TCjia, IIOAHATOI'O

HaJ 3eMuIén:

E,= mgh

1.19

Mexanuueckas OHEpPTuUAi:
E=E,+E,

3akoH COXpaHCHUA MEXaHHYeCKOH SHEPTHUH. d)opMyna I 3aKOHA COXpaHCHUA
MEXaHHUYEeCKOM OHEPTHUU B OTCYTCTBUC CUJI TPCHUS: E = const.

HpeBpameHI/Ie MEXaHH4YeCKOM SHEPruu 1npu HaJIM4nu CUJIbI TPCHUAL.

1.20

[IpocThie MexaHU3MBIL. «30J0TOE IPABUIIO» MEXAHUKHU.
Prryar. Momenr cuiel: M - FlL

YciaoBue PpaBHOBECHS pblyara:




M +M, +..=0
[MonsuxubIi 1 HenoABWKHBIN O0510ku. KITJ[ mpocThix MexaHU3MOB,

n= Anonesaas
A‘S&I‘IH‘IEEE&H

[laBiienue TBEpIOTO TEIA.

@opmyia Ui BBIYMCIICHUS JABJICHMS TBEPIOTO Tena:

_F
P= G
1.21 JaBnenue raza. AtmocdepHoe TaBieHuUE.
I'mapocraTuyeckoe naBiieHUE BHYTPH KUIKOCTH.
®dopmyrna ISl BBIYUCICHUS TaBJICHUS BHYTPHU KUIKOCTH:
P=pgh+Dp,
1.22 3akoH [lackans. ['mapaBnnueckuii mpecc
3akoH Apxumena. Dopmyna A ONPEACTICHUS BBITATKUBAIOIIEH CHIIBI,
JIEUCTBYIONIEH Ha TEJO, MOTPYKEHHOE B KUIKOCTh WM Ia3:
1.23
Fam =pgV
VYcnosue miaBanus tena. [InaBanue cynoB 1 BO3qyXoIUIaBaHHE
Mexannyeckue KkojebaHus. AMIUIMTYHA, TEPUOJ M dYacToTa KojeOaHui.
124 ®dopmyra, cBSI3bIBAIOIIAs YaCTOTY U MEPHO]] KOJICOaHUIA:
"L.,l' = L
T
195 Matematuueckuii W TPYKUHHBIM MasTHUKU. l[lpeBpamienue sSHEpruM Mpu
' KoJebaTeTbHOM JBMKCHUU
1.26 3aryxaromue konebanus. BeinyxaeHnsie konebanus. Pezonanc
Mexanuyeckue BOJMHBL. [IpofonbHbIE W TONepedHble BOJHBL JIIMHA BOJIHBI H
1.27 CKOPOCTb paclpOCTPaHEHUSI BOJIHBI:
h=v-T
198 3Byk. ['poMKOCTh M BbICOTa 3ByKa. OTpa)k€HUE 3BYKOBOW BOJIHBI Ha TpaHUIE
' IByX cpel. Hdpas3Byk U yabTpa3ByK
Ipaxmuuecxue pabomoi
199 N3mepenue cpeaHeill MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBL; KECTKOCTH

NPYXUHBI, KO3()(UIIMEHTa TPEHUSI CKOJIbKEHUS; pabOThl CHIIBI TPEHHs, CHJIbI

YIIPYrOCTH; CpeAHEN CKOPOCTH JBUXKEHHUs Opycka MO HAKJIOHHOM IUIOCKOCTH;




YCKOpeHUs OpycKa Mpu JBMIKEHUHM IO HAKIOHHOW IUIOCKOCTH; YacTOThI U
nepuosa Koje0aHWH MaTeMaTH4YecKOro MAasTHHKA; 4YacTOThl W IEepPHOAA
KoJie0aHUH MPY>KUHHOTO MAasiTHUKA; MOMEHTa CHJIBI, JCWCTBYIOLIETO Ha phIvar;
paboThl CHJIBI YIPYTOCTU MPU MOABEME Tpy3a C MOMOIIBI0 HEMOJBHIKHOTO
0510Ka; pabOTHI CHIIBI YIPYTOCTH IPU MOABEME Irpy3a ¢ MOMOUIbIO MOJBUXKHOTO
O1o0Ka.

HccnenoBanue 3aBUCHMOCTH apXHMEIOBOH CHIIBI OT 00BEMa MOTPYKEHHOU
HaCTu T€Ja U OT INNIOTHOCTH XKUAKOCTH, HE3aBUCUMOCTHU BLITaHKHBaIOHIGﬁ CHIJIbI
OT MAcCCHhI T€Jia; CUJIbl TPCHUA CKOJIBXKXCHUSA OT CUJIbI HOPMAJIBHOTO JABJICHUA U OT
polla MOBEPXHOCTH; CUJIbI YIPYTOCTH, BO3HUKAIOUIEH B IMPYKHHE, OT CTEIECHU
nedopmaluu NpyKUHBI, YCKOPEHUsI OpycKka OT yrila HakJOHa HaIpaBIISIONICH;
nepuoaa (4acToThl) KOJIEOAHU HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEPUOaA
KoJieOaHUN MPYKUHHOTO MasTHUKAa OT MAacChl Ipy3a M KECTKOCTU TNPYKUHBI,
HCCIIEIOBAaHUE HE3aBUCHUMOCTU Iepuoja KoyieOaHHl HUTSHOTO MasTHHKA OT

Macchl Tpy3a. [IpoBepka ycmoBust paBHOBECHSI phlvara

1.30

Qusuueckue sA6NeHUs 6 Npupoode: TIPUMEPHl ABWKEHHUS C PA3IUYHBIMU
CKOPOCTSIMU B )KMBOW M HEXKUBOW MPUPOJIE, NIEUCTBUE CUIIbI TPEHHS B IPUPOJIE U
TE€XHUKE, TPWIMBHl W OTIUBBL, JBWKeHHE IUIaHeT COJHEYHON CHCTEMBI,
PEaKTUBHOE JIBUYKEHUE KUBBIX OPraHU3MOB, pblYaru B TeJie YejoBeKa, BIUSHUE
aTMOC(epHOro JaBJCHUS Ha JKUBOM OpraHus3M, IUIaBaHHE pbIO, BOCIPUSTHE

3BYKOB XMBOTHBIMH, 3EMIICTPACCHUCE, celicMHUYecKue BOJIHBI, HYHaMHU, X0

1.31

Texnuueckue ycmpoticmea: CUUIOMETP, NATYUKUA TIOJOKCHHS, PACCTOSHHUS W
YCKOPEHHS, JAWHAMOMETp, TOJIIUAITHUKH, PAKEThl, pblUar, IOJIBWKHBIN H
HETOJIBWKHBIA OJIOKHM, HAKJIOHHAs IUIOCKOCTb, MPOCThIE MEXAHU3MbI B OBITY,
cooO0IIarorecss CoCyAbl, YCTPOWCTBO BOJIOIMPOBOJAA, THAPABIMYECKHI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,

HCIIOJIb30BAHUC YJIIbTPAa3BYyKa B 6BITy N TCXHHKC

TEIIVIOBBIE ABJIEHWA

2.1

OcHoBHBIE TTOJIOKCHHUA MOHCKYHHPHO—KI/IHGTH‘IGCKOI}'I TCOpHUU CTPOCHUMA
BellecTBa. Moaenu TBépI[OFO, KUIKOIro 1 ra3006pa3Horo COCTOSIHUHM BEILIECTRA.

KpI/ICTaHHI/I‘{eCKI/Ie n aMop(beIe TCJ1a

2.2

I[BI/I)KCHI/IC qyacTull BCIICCTBA. CBs3b CKOPOCTH  ABHKCHUA YaCTUL] C

Temneparypoil. bpoyHoBckoe nBuxenue, tupdy3us

2.3

CMauuBaHue U KalmWJIJISIPHBIC ABJICHUA

24

TennoBoe paciipeHUuC U CiKaTue




2.5

TeroBoe paBHOBECHE

Buyrpennss osueprusi. Pabota u Temuonepenada Kak CHocoObl M3MEHEHUS

20 BHYTPEHHEHN SHEPrun
2.7 Buapl Tenonepenaun: TemIONPOBOIHOCTh, KOHBEKIIHS, U3TydEHUE
HarpeBanne wu oxnaxnaenue ten. KomanuecTBO — TemmoTel. Y aenbHas
28 TEIUNIOEMKOCTB:
O=cml(t,—t)
3aKOH COXpaHEHMsI PHEPTUM B TEIUIOBBIX Ipolieccax. YpaBHEHHE TEIJIOBOIO
2.9 Oananca:
O +0, +..=0
HUcnapenune u KoHjaeHcauus. M3MeHEHHE BHYTPEHHEH SHEpPrud B TMPOILIECCE
2.10 ucnapeHus W KoHAeHcauuw. KumneHue KUAKOCTH. YAelbHas TeIoTa
napoo6pazoBanus: L = Q/m
2.11 BrnaxnocTs Bo3ayxa
[lnaBnenne wu Kpuctaumzauus. V3MeHeHHWE BHYTPEHHEH SHEpPrud NpHu
IJIaBJICHUU Y KPUCTAJUIM3ALMK. Y IeJIbHAS TEIUIOTA MJIABJICHUS:
2.12 Q
?L_}H
513 BuyTpenHsis sHeprusi Cropanusi TOIJIMBA. Y IeJIbHAs TEIJI0Ta CTOPAHUS TOTUIMBA:
' q=Q/m
2.14 [Tpunnume! padoTe! TeroBeix Apuratenei. KI1J[ TermoBoro apurarens
Ipakmuuecxue pabomoi
N3mepenue ynenbHON TEIIOEMKOCTH METaUIMYECKOrO IWIMHJPA; KOJIUYeCTBa
TEIUIOThI, TOJy4EHHOTO BOJIOM KOMHATHOM TeMmIeparypbl (UKCUPOBAHHOMN
Macchbl, B KOTOPYIO OINYIIEH HarpeTbli LWIMHAP; KOJMYECTBA TEIUIOTHI,
2.15 OTJAAHHOTO HArpeThIM LMWJIMHJIPOM, TOCIE ONYCKAaHUS €ro B BOJYy KOMHAaTHOM
TEMIIEpaTypbl; OTHOCUTEIBHOM BIIAXKHOCTH BO3[yXa; YJEIbHON TEIJIOTHI
njaBieHus JbpAa. MccnegoBaHue M3MEHEHHMs TEMIIEpaTypbl BOJABI  IIPH
pa3IMYHBIX YCIOBHUAX; SBJICHUS TEIJIOOOMEHAa NPU CMEIIMBAHUU XOJOJIHOW U
ropsiuei BOJIbl; MPOLECcca UCTIAPEHUS
Qu3zuueckue s6leHUss 8 Npupode: TIOBEPXHOCTHOE HATSDKEHHE W KallWJUIAPHBIS
2.16 SIBJICHUSI B MPUPOJIE, KpPUCTAIUIBI B Ipupoje, uznydenne ConHua, 3aMep3aHue

BOJI0EMOB, MOPCKHE OpU3bl; 00pa3oBaHue POChl, TYMaHa, HHEsl, CHera




Texnuueckue ycmpoiicmea.‘ KalmuJIapbl, OPpUMCPbI UCIIOJIB30BaHUA KPUCTAJIJIOB,

KUJKOCTHBIM TEPMOMETp, JATUUK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOIJICHUS

217 JIOMOB, THT'POMETPHI, IICUXPOMETp, MapoBasi TypOMHA, JBUTATEIh BHYTPEHHETO
CropaHus
3 DJIEKTPOMAI'HUTHBIE ABJIEHUW A
3.1 OnexTpusanus Tei. J[Ba BUa 3JeKTPUUECKUX 3apsI0B
3.2 B3aumoneiictBue 3apspkeHHbIX Tedl. 3akoH Kynona
3.3 3aKOH COXpaHEHMsI PJIEKTPUUYECKOTO 3apsiia
34 Onektpuyeckoe mojne. Hampsok€HHOCTh anekTpuueckoro o,  [IpuHium
' CYNEPIO3UINH IEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenu osnextpuyeckux 3apsiioB. [leficTBHE DJIEKTpUUECKOTO TIOJS Ha
' ANeKTpUIecKue 3apsanl. [[pOBOAHUKN U JUIIIEKTPUKH
[ToctostHHBIN 5eKTprUYecKnil TOK. JleicTBHs dnekTprudeckoro Toka. Cuiia Toka.
3.6 Hamnpsoxenne.
I=q/t,U=A/)
37 DNEeKTpUUYECKOE COMPOTUBIICHHE. Y IETbHOE 3IEKTPUUECKOE COMPOTHBIICHUE:
' R =pl/S
3.8 3akon OMa juis yyactka anekrpuueckou nenu: [ = U/R
[TocnenoBarensHOE cCOeIMHEHNE TPOBOIHUKOB:
1,=1,. U=U,+U,. R=R,+R,
3.9 [TapannensHoe coeMHEHNE TPOBOAHUKOB PABHOTO COMPOTUBIICHHUSA:
U=U:I=I+1; Rz%.
CMenianHbie COETUHEHUS MPOBOTHUKOB
3.10 PaboTa u MomHOCTS 3nekTpuueckoro Toka. A = Ult, P = Ul
3akoH Jlxoyns — Jlenua:
3.11 2
Q=I"-R-t
310 OnbeiT Opcrena. MarHuTHOE TMOJie OPSIMOTO MPOBOJHHMKA € TOKOM. JIMHHMH
' MarHuTHOW MHIYKIIUU
313 MarnuTHoe T1OJi€ TOCTOSIHHOTO MarHuta. B3auMozeicTBHE MOCTOSHHBIX
' MAarHuTOB
3.14 JlelicTBMEe MarHUTHOTO IOJISL HA POBOJHUK C TOKOM




3.15

Omneitel ®apanes. SBnenue snekTrpoMarHuTHOM MHAYKUMU. [IpaBuio Jlenna

Ipaxmuyeckue pabomul

W3mepenue  31I€KTPUYECKOrO  CONPOTHUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUUYECKOTO TOKA; pabOTHI 3JEKTPUIECKOTO TOKA.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IPOBOJHUKE

(pe3ucTopsbl, TaMIIOYKa), OT HAMPSHKEHUS] Ha KOHIIAX MTPOBOJIHUKA; 3aBUCHMOCTH

316 CONPOTHUBIICHUS OT JJIMHBI MTPOBOJHUKA, IUIOMIAIA €r0 MOMEPEYHOr0 CEUEHUS U
YAEIBHOTO COMTPOTUBIICHMUSL.
[IpoBepka mpaBuia sl SIEKTPUUYECKOTO HANPSHKEHUS TPU TIOCIIET0BATEILHOM
COCIMHEHUHU TPOBOJHHUKOB; TMpaBUiIa YISl CUJIBI DJIEKTPUUECKOTO TOKa TIPH
MapajuieIbHOM COCTMHEHHUH MPOBOJHUKOB (PE3UCTOPHI U JIAMITOYKA)
Qusuueckue sA6NeHUs 6 npupooe: ODIEKTPUUYECKHUE SBJICHHUS B arMmocdepe,

3.17 AIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MarHUTHOE T0JIe 3eMJTH, Apeid TMOJIFOCOB,
POJIb MAaTHUTHOTO TIOJIS JIJIS "KU3HM Ha 3eMJIe, TOJSIPHOE CHUSHHE
Texnuueckue ycmpoticmea.: dSIEKTPOCKOI, aMIIEPMETpP, BOJBTMETpP, PEOCTaT,
CUETYMK  DJIGKTPUYECKOW  OSHEPruu,  DJIEKTPOOCBETUTEIbHBIE  MPHOOPHI,

3.18 HarpeBaTeIbHbIE ANEKTPONIPUOOPHI (mpuMepsI), ANEKTPUIECKUE
MpEeIOXPaHUTENHU, DJIEKTPOMArHUT, OJJIEKTPOJBHUraTellb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 OnekTpoMarHuTHbIe BOJIHBL. [1Ikana 351eKTpoMarHUTHEIX BOJIH

3.20 JlydeBas mozenb cBera. [IpsimosMHeliHOE pacipoCTpaHEHHE CBETa

3.21 3akoH oTpaxeHus cBerta. [lnockoe 3epkaio

3.22 [Ipenomiienne cBeta. 3aKOH MPEJIOMJIICHHS CBETA

3.23 Hucnepcus cBeta

304 Jlunza. Xoxa nyudedr B nuH3e. DokycHoe paccTosiHue JHMH3BL OnTHYeckas cuia

' muH3bl: D = 1/F

3.25 I'na3 kak ontuyeckas cucrema. OnTudeckue mprudopsI
Ipaxmuueckue pabomoi
N3mepenue ontuyeckoil cuibl coOuparommiei JTUH3bI; (OKYCHOTO PACCTOSIHHS
coOuparomieid 7nuH3BI (IO CBOICTBY paBeHCTBAa pa3MepoB IMpeaMera U

3.26 U300pakeHHsl, KOTJla MPEAMET PacCIoJIOKEeH B JBOMHOM (oOKyce), ToKa3aTelns

MPETOMIICHHUS CTEKIIA.
HccnenoBanue cBoiicTBa M300paKeHMs, MOJYYEHHOTO C IIOMOIIBI0 COOHMparomieit

JJUH3bI, HW3MCHCHHA (I)OI(YCHOI" 0 pacCTosAHuA JBYX  CJIOXCHHBIX  JIMH3;




3aBHUCHMOCTH yTIJIa NPCIIOMJICHUS CBETOBOI'O Jiyda OT yIJia IaJACHUA Ha I'PaHULIC

«BO3YyX — CTCKJIIO»

Qusuueckue ssenenus 6 npupooe: 3armenus Connua u JlyHbl, nBera Ted,

327 ONITHYECKHUE SIBJICHUs B atMocdepe (1BeT Heba, pedpakius, paayra, MEPax)
308 Texnuueckue ycmpoticmea: OYKH, TEPUCKOI, (oOToanmapar, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBEBIE SBJIEHUA
i1 PannoaktuBHOCTh. Anbda-, Oera-, ramma-usnydeHnus. Peakuun anbda-u Oera-
' pacnana
4.2 OmnsiTel Pezepdopaa no paccesnuto anbda-yactuu. [Inanerapuas moaens atoma
4.3 CocraB aToMHoOrO0 siipa. M3oTonsl
4.4 [Tepuon nmonmypacnana aTOMHBIX SIIED
4.5 SnepHbie peakuuu. 3aKOHBI COXPAaHEHHS 3apsiI0OBOTO U MAaCCOBOTO YUCEN
Qusuueckue sA61eHUs 6 npupode: €CTECTBEHHBIM pPaJMOAKTUBHBIA (OH,
4.6 KOCMHYECKHE JIy4M, pPAJUOAKTUBHOE U3Iy4YE€HUE MPUPOJHBIX MHHEPAJIOB,
JIeCTBUE PaMOaKTHBHbBIX U3Iy4YE€HUI Ha OPraHu3M YeloBeKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, MHIUBHyalbHbIN 103UMETp, Kamepa

Bunbcona, sinepHas sHepreTHKa
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