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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢Qu3nKe Ha ypOBHE OCHOBHOTO o00mero oOpa3oBaHHs COCTaBJIE€HA Ha
OCHOBE IOJIOXKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOECHMsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpamMMmel, mpenctaBieHHblx B DPI'OC OO0, a Takke ¢ yd€ToMm
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KOHIENIMU TpernojaBaHusi y4eOHOTO
npeaMera «PU3ukay.
Conmepxanne  mporpaMMbl 1O (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHHUE
€CTeCTBEHHOHAYYHOH T'PaMOTHOCTH OOYYAIOMIMXCSl W OpraHU3alMi0 H3ydeHHs (U3MKH Ha
NEeATeIbHOCTHOM OCHOBe. B mporpamMme mo ¢u3uKe y4YUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanusanuu TpeboBannit DPI'OC OOO K ™IaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yidbTaTaM  OOydeHHus, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHMUsl.
[Iporpamma no Qu3suke ycTaHaBIMBaeT paclpeleleHHe yuyeOHOro Marepuaia Mo rojam
oOyuenus: (1o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIEI0BATEIbHOCTh H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJIepKaHUus M Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.
[IporpamMma no ¢u3nke pa3paboTaHa C IeJIbI0 OKa3aHUsI METOIUYECKON MTOMOIIN YUUTETIO
B CO3JJaHUH paboyeil MporpaMMebl o y4eOHOMY MIPEIMETY.
®duszrka ABISETCS CUCTEMOOOPA3YIOUINM JIJIsl €CTECTBEHHOHAYUHBIX Y4EOHBIX MPEIMETOB,
MTOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJIEHUH, N3ydyaeMbIX XUMUEH,
OunoJsiorueit, acTpoHOMHEeH u (pu3nyeckoi reorpaduieii, BHOCHUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauboJiee sicHble o0Opa3lbl NMPUMEHEHHs HAaydHOTO MeToja
MO3HAHUS, TO €CTh CII0co0a MOTy4eHUs JOCTOBEPHBIX 3HAHUN O MUPE.
OnHa w3 TIaBHBIX 3a3/7a4 (U3MYECKOTO 00pa3oBaHUs B CTPYKType OOIIero oopasoBaHMs
COCTOMT B (OPMHUPOBAHMH €CTECTBEHHOHAYYHONW TpPAaMOTHOCTM W HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAINOJaraeT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMHI €CTEeCTBEHHOHAYUYHYIO TPaMOTHOCTb:!
® HayudHO OOBICHSTH SIBJICHUS;
® OLIGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W HCIOJIb30BaTh Hay4yHbIE JOKa3aTelbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu u3yueHus (U3NKU HAa yYpOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUS OMIPEICIICHBI B
Konuenuun npenogaBanus yueOHoro npeaMera «dDusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBI,
yrBepxka€HHOU pemenreM Koisernm MunucrtepcrBa npocsemieHusi Poccuiickoit denepanuun
(mpotoxon ot 3 nexabpst 2019 r. Ne [TK4BH).
Hean usyyenus pusnku:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIEHUs OOyJaroIuxcs K HaydHOMY H3YYEHHIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEJCTABICHUH O HAaydHOM METOJe TMO3HaHUS U (HOpPMHUpPOBaAHHE
HCCIIEA0BATENBCKOTO OTHOLIEHUS K OKPYKAIOIINM SIBIICHUSM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;



e (opMupoBaHHE MPEACTABICHUNA O POJIU (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.
JlocTibkeHre STHX IeNiell mporpaMMbl 1Mo (H3MKE HAa YPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHus 00eCIIeUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:
e npuoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,
TETUIOBBIX, IEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
e npuoOpeTeHHWEe YMEHHH OMNUCHIBaTh W  OOBSICHATH (U3MUECKUE SIBICHUS C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUI;,
® OCBOGHHE METOJIOB PEUICHHS TMPOCTEHIINX pacu€THBIX 3a/7a4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOJIeNeH, TBOPUECKUX M MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;
® Dpa3BUTHE YMEHUH HAONIOJATh NPUPOAHBIC SBJICHUS W  BBIOJHITH  OMBITHI,
nabopaTopHble pabOTHl M AKCHEPUMEHTAIBHBIE HCCIEIOBAHUS C HCIIOJIb30BAaHHEM
W3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOCHHE MPHUEMOB paboThl ¢ WHbOpMaIuel (PU3NUECKOTo COAepKaHUs, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (GU3WKH, aHaIH3 H KPUTHYECKOE
OlleHHBaHME UH(OpPMaLINY;
® 3HAKOMCTBO €O cepamu MpoheCCUOHATHHONU ACATEIHHOCTH, CBI3aHHBIMHU C (DU3UKOH,
Y COBPEMEHHBIMH TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3NUYECKOI HAYKH.
Ha usydenune ¢usuku (6a30BBI ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIEero 0Opa3oBaHUs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipenyaraemerit B mporpaMme 1o Gpu3uke nepedeHs J1a00paTOPHBIX pabOT M OMBITOB HOCHT
PEKOMEH/IATENIBHBIN XapaKkTep, YYUTENb JelaeT BhIOOp MPOBEINCHHS J1a0OpaTOpPHBIX PadOT |
OTIBITOB C YY4ETOM UHANBUIYAIBHBIX OCOOCHHOCTEH 00YJaIONIMXCs, CITUCKA SKCIIEPUMEHTATbHBIX
3aJJaHUl, TIpeIaraeMbIX B paMKax OCHOBHOTO IOCYJapCTBEHHOTO 3K3aMeHa 10 (hU3UKe.



COJEP)KAHUE OBYYEHUA

7 KJIACC

Paznes 1. @u3uka u e€ poJib B NIO3HAHUHM OKPY:KA0Ilero Mupa.

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

Ousnueckue BenMuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTs n3MepeHnid. MexayHapoiHasi CUCTEMA €IMHMII.

Kak ¢u3uka m apyrue ecTeCTBEHHBIE HAyKH HM3Y4aroT Mpupoay. EcTecTBeHHOHAay4YHBIN
METO/i TMO3HAHUS: HAOIIOJEHHE, IIOCTAHOBKA HAydyHOTO BONPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpKE THUIOTe3, O0ObsicHEeHHe HalOmogaeMoro spieHus. OnucaHue
(bUBUYECKUX SIBJICHUHN C TTIOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

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

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

prudopoM.

Jlabopamopnwie pabomel u onvimel.

Onpenenenre HeHbI JeJEHUs MIKAIbl U3MEPUTEIBHOTO MpHOopa.
N3mepenue paccTossHUI.
N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.
Omnpenenenne pa3mMepoB MaJbIX TEI.
W3mepenne TteMmmeparypbl IpH IOMOLIM JKUAKOCTHOTO TEPMOMETpa M JaT4YHMKA
TEMIIEPATYPHI.
6. IIpoBenenue uccienoBaHHA IO MPOBEPKE T'MIOTE3bl: AAIBHOCTh IMOJIETA IIAPUKA,
MYLIEHHOTO TOPU30HTAIBHO, TEM OOJIbIlIE, YeM OOJIbIlIe BBICOTA ITyCKa.

Pa3znen 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUH BelleCTBA.

CrpoeHue BemecTBa: aToOMbl M MOJEKYJIbl, HMX pa3Mmepbl. ONBITHI, I0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHE BEUIECTBA.

aorwpnE

JIBukeHue yacTul BemiectBa. CBSI3b CKOPOCTHU JIBXKEHHUS YacTHUIl C TEMIIEpaTypoil.
BbpoynoBckoe naBwxkenue, nuddysus. BzauMonelicTBue dYacTull BeUIeCTBAa: MNPUTSHKEHHE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHMSI BEI[ECTBA: CTPOCHHME Ta30B, IKUAKOCTEH U  TBEPABIX
(kpucTaminyeckux) Ten. B3auMocBsI3p Mexay CBONCTBAMHU BEUIECTB B Pa3HBIX arperatHbIxX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISPHBIM cTpoeHHeM. OCOOEHHOCTH arperatHbIX COCTOSHUMN
BO/IBL

Hemoncmpayuu.

1. HaGmroneHnue 6pOyHOBCKOTO JBHKEHUSI.

2. Habmopenue nudpoysuu.

3. HalGnronenue sBIEHHM, OOBICHIIOMIMXCS MPUTSHKEHUEM WA OTTAJIKHBAaHUEM YacTHUIL

BEIIIECTBA.

Jlabopamopusvie pabomot u onvimol.

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

2. OnbITHI 110 HAOJIIOAEHUIO TEIIJIOBOTO PACIIUPEHUS Ia30B.

3. OnbIThI 0 0OHAPYKEHUIO IEHCTBUS CHUII MOJICKYISIPHOTO MPUTSKEHHUS.

Paznea 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.



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

SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell KaKk MpPUYMHA W3MEHEHUSs
CKOPOCTH JBHXEHHUS Teld. Macca kak mepa HMHepTHOCTH Tena. IlnoTHocte BemectBa. CBs3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cuna kak xapakTepucTuka B3aumojeictBus Tten. Cuiia ynpyroctd U 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JAWHAMOMETpA. SIBleHUE TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsmoil. PaBHozelicTBytomast cuit. Cuna TpeHus. TpeHHue CKOJIBbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

Habnroenne MexaHu4ecKoro IBUKEHHS Tela.
N3mepenue ckopoCcTH MPSMOJIUHEHHOTO ABMKEHUS.
Habntonenue siBjaeHUs] HHEPIUH.
Habmtonenne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUH TEII.
CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TE.
CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.
Jlabopamopnwie pabomel u onvimel.
1. Ompenenenne CKOPOCTH PaBHOMEPHOTO IBMKEHMs (IIapHKa B KUAKOCTH, MOJAETU
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).
2. OmpeneneHune cpemHel CKOPOCTH CKOJNBKEHHS OpycKa WM IapuKa MO0 HAKIOHHON
IIJIOCKOCTH.
3. OmnpezneneHue MIOTHOCTH TBEPIOTO TeNa.
4. OnpIThl, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh pACTsHKEeHUs (medopmanun) mpyKHHBI OT
MPUJIOKEHHOW CHJIBI.
5. OmnbIThl, JEMOHCTPHUPYIONINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT Beca Tesla U
XapaKTepa CONMPUKACAIOIINXCS IIOBEPXHOCTEM.

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

Hasnenue. CriocoObl yMEHbIIICHUS U YBEIMUYEHUS AaBlieHus. [laBienue raza. 3aBUCUMOCTD
JaBJIeHUA Tra3a oT 00béma, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIaAMHU, KUJIKOCTIMU
n razamu. 3akoH llackans. [lHeBmaTMueckue MamuHbl. 3aBUCHUMOCTb JABJICHUS KUAKOCTH OT
ryounbsl.  [wapocratmueckuit  mapagokc. CooOmiaromuecs cocynsl.  ['mapaBinudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CylIECTBOBAHUS BO3AYIIHOU
obomoukn 3emmu. OnbiT Toppuuermu. M3mepenune atmocdepHOro naBieHHs. 3aBUCUMOCTH
aTMoc(epHOrOo JaBJICHHUA OT BBICOTHI HaJd YypoBHeM Mops. [lpubGopbl mis u3MepeHUs
aTMOC(epHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJl0. BeITankuparomias (apxuMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTD JAaBJICHUS I'a3a OT TEMIIEPATYpPHI.

Ilepenava naBaeHUs )KUIKOCTBHIO U Fa30M.
Coobmaromumecs: Cocypl.

I'mppaBnuueckuit nmpecc.

[IposiBnenue neicTBHs aTMOC(HEPHOTO JaBICHUSL.

ok wnE

o~ wbdE



3aBUCUMOCTh BBITAJKUBAIOMIEH CHIBI OT O0BbEMa TOTPYKEHHOHW 4YacTH Tena |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CHJIbI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue mnaBaHWs TeN: IUIABAHUE WJIM TIOTPYKEHUE TEJI B 3aBUCUMOCTH  OT
COOTHOIIEHUS INIOTHOCTEN TEJa U KUJKOCTH.

Jlabopamopubvie pabomot u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00b&éMa MOrpYKEHHON B KHUJIKOCTh
4acTH Tena.

Omnpenenenre BBITAIKUBAIOIIEH CHUIIbI, JCUCTBYIONIEH Ha TeNo, NOrpYXEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CHIIBI, JCHCTBYIOIIEHM Ha TEJIO B
KUJKOCTH, OT MACCHI TEJA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CUIIbI, IEHCTBYIONIEH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJIa U OT INIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHME JIOJKA M OIpEACIIeHue €
Irpy30I0AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.
Mexannyeckas pabota. MOIIHOCTb.
[IpocThle MeXaHW3MBL: pbIYar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBMIIO paBHOBECHS

phluara.

[TpuMeHeHne mpaBuila paBHOBECHS pbluara K OJIOKY. «30J0TO€ IMPaBUIIO» MEXAHUKH.

KIIJI mpocTeix Mmexanu3MoB. [IpocThie MeXaHN3MBI B OBITY U TEXHUKE.
Mexannueckas sHeprus. Kunetnueckas W noTeHUualbHass »Heprus. I[lpeBpamieHne
OJHOTO BHJa MEXAHUYECKOU SHEPTUM B APYroil. 3aKOH COXpPAHEHHUS SHEPTUH B MEXaHUKE.

Hemoncmpayuu.
1. TIpumepbl NPOCTHIX MEXaHU3MOB.
Jlabopamopnuwie pabomel u onvimel.
1. Ompenenenne pabOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHUH Teja II0
TOPU30HTAIBHOM MOBEPXHOCTH.
2. VccnenoBaHue yciaoOBHil paBHOBECHS pbluara.
3. Hamepenne KII/| HaKIOHHOM IJIOCKOCTH.
4. W3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKOU SHEPTUU.
8 KUIIACC

Pa3znen 6. TensioBbIe IBJICHUSA.

OCHOBHBIC TTOJIOKEHHS MOHCKYHHpHO'KI/IHeTH‘leCKOﬁ TCOPUHU CTPOCHHA BCIICCTBA. Macca
U pa3Mepbl aTOMOB H MOJICKYIL. OHBITBI, HNOATBCPIKAAIOIIHUEC OCHOBHBIC IIOJIOXKCHUSA
MOJICKyJIHpHOKI/IHCTI/I‘ICCKOﬁ TCOPHUHU.

Mogenu TBépI[OFO, KHUIKOTO U F83006p83HOFO COCTOSIHMH BEIIECTBA. KpI/ICTaJ'IJII/I"IeCKI/Ie u
aMOp(l)HHC tena. OObSICHEHHE CBOICTB ra3osB, JKUIKOCTEN U TBépI[I)IX TEJI HAa OCHOBE IOJIOKEHUI
MOHCKyHHpHO-KHHeTquCKOﬁ TCOpHUH. CMmaunBaHue u KalmnJUIApHBIC SBJICHUA. TennoBoe
pacliupCHUC U CKaTucC.

TeMnepaTypa. CBs3b TEMIICpATypbl CO CKOPOCTBHO TCIUIOBOTO MAOBHKCHUA YaCTHL.
BHy’TpeHHﬂﬂ SHEprus. CnocoObl M3MEHEHHS BHYTpeHHeﬁ OHEpruuv: TCIUIOICpEaAadYa U
COBCPIHICHUC paGOTBI. Bungwr TCILIONICpeaaun: TCIJIOMPOBOAHOCTh, KOHBCKIHA, U3TTYUCHHUC.



KomnuectBo TerwioTel. YIelbpHas TEIUIOEMKOCTH BeELIECTBA. Te€IUIOOOMEH M TEILIOBOE
paBHOBecue. YpaBHEHHE TEIUIOBOTo Oananca. IlnaBieHune W oTBepAeBaHUE KPHCTALTMYECKUX

BCIICCTB.

VYnaenpHas Ttemnora ruiaBleHus. [lapooOpa3oBanme u koHueHcanws. Mcnapenue.

Kunenne. YnenpHast Temora mapooOpa3oBaHUs. 3aBUCHMOCTh TEMIEpPATypbl KUIMEHHS OT
aTMOC(EpHOTO JTaBICHHUS.
BrnaxnocTs Bo3ayxa.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnuner pabdoter TermoBbix nBurareneit KIIJ[ TterutoBoro pgsuratens. TeruioBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MPEBPAILEHUs] SHEPIUH B TEIUIOBBIX MTpOLIECCax.

Jemoncmpayuu.

1. HabmroneHnue O6poOyHOBCKOTO IBHYKEHUSI.

2. Hab6mronenue nuddy3un.

3. HabGnronenwue siBIICHUH CMauMBaHUS U KalTWJUTIPHBIX SIBIICHUM.

4. HalnrogeHue TEIIOBOTo pacIupeHHs Tell.

5. VI3MeHeHue naBieHUS raza Mpu H3MEHEHUH 00bEMa M HarpEBAHWUN WITH OXJTAKICHHH.

6. IlpaBuia U3MEpEeHUS TEMIIEPATYPHI.

7. Bunel Teruionepeaayn.

8. OxmaxxJaeHne pu COBEPIICHUH PaOOTHI.

9. HarpeBanue mpu COBEepIICHUN PAOOTH BHEITHUMHU CHIIAMHU.

10. CpaBHeHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11. HaOmroneHue KUIIEHUS.

12. HaGmroieHre mocTosTHCTBA TeMITepaTyphl MPH TIIaBJICHUH.

13. Mozenu TEIUIOBBIX ABATATEIEH.

Jlabopamopnuie pabomel u onvimel.

1. OmnpIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUS.

2. OmnbITHI 0 BHIPAIIMBAHUIO KPUCTAJIIOB MIOBAPEHHOW COJIM HIIK caxapa.

3. OmnbIThI 110 HAOIIOIEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U TBEPABIX TEI.

4. Onmnpenenenue AaBlieHUs BO3yXa B Oa/sIOHE IITPHILIA.

5. OmnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTH [JaBJICHHUS BO3[yXa OT ero obnéma u
HarpeBaHus WIH OXJIaKICHUS.

6. IlpoBepka TUMOTE3bl JUHEHHOW 3aBHUCHUMOCTH JJUHBI CTOJIOMKA KUAKOCTH B
TEPMOMETPHUECKOHN TPyOKe OT TeMIIepaTyphbl.

7. HaOnronenue u3MeHEHHUS BHYTPEHHEHW 3HEPIUM Tella B pe3yibTare TeIulonepenadn u
paboThl BHEIITHUX CHUIL.

8. HccnenoBaHue siBIEHUS TEIIOOOMEHA MIPH CMEUITMBAHUH XOJIOIHON U rOpsueii BOIBL.

9. OmpegeneHue KOJIWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM NpHU TEIMIOOOMEHE ¢
HarpeThiM METaJUIMYECKUM IHIIUHAPOM.

10. Ompenenenue yneabHOM TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca uCHapeHusl.

12. Onpenenenrie OTHOCUTENBHOMN BIAKHOCTH BO3IyXa.

13. Omnpenenenue yneabHOM TEIUIOTHI MJIaBICHUS JIbIa.

Pazgen 7. DiekTpu4ecKHe H MATHUTHDIE SIBJICHUS.

Onexrpuszanus Ten. JlBa poja 2IEKTpUYECKHX 3apsiioB. B3zanMopelicTBHE 3apsKEHHBIX
tes. 3akoH KynoHa (3aBUCHMMOCTb CHWJIBI B3aUMOJICHCTBHS 3apsDKEHHBIX TeNl OT BETUYMHBI
3apsA7I0B U PaCCTOSHUS MEX]y TEIAMH).



Dnektpuyeckoe noJie. Hanpspk€HHOCTD anekTpuueckoro noss. [IpuHuun cynepro3unun
NIEKTPUYECKUX 0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snextpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOTHMKY U TUAIIEKTPUKHU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCIOBHUSI CYIIECTBOBAHUA OJEKTPUUYECKOro Toka. VMcTounukm
MOCTOSTHHOTO TOKa. JIeMCTBUS AJIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OJnexkTpuyeckoe HampspbkeHue. ComnpoTHUBIIEHHE
IIPOBOJHUKA. YJIEJIbHOE COINpPOTUBJIEHHE BewlecTBa. 3akoH Oma 118 ydacTka LEMu.
[TocnenoBarenpHOE 1 NapauIEIbHOE COEIMHEHUE TPOBOJHUKOB.

Pabota 1 MoOITHOCTD 3MIEKTpHUUEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
Y TOTpEeOUTENHN IIEKTpUUECKOn dHeprun B ObITy. KopoTKoe 3aMbIkaHue.

[ToctostHHbIE MarHuThl. B3amMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJI€.
MarnuTHOoe noJie 3eMJIM U €ro 3HaYeHHE JIIs *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHuTHoe ToJie
3IEKTPUYECKOTO TOKa. [I[puMeHeHue JIeKTpOMAarHuTOB B TEXHHUKE. [[eiCTBME MarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM. OJIEKTPOJBHUTATENIh TIOCTOSHHOTO TOKa. lcrmosib3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbrtel @apaned. SIBnenwe  snexkTpoMarHuTHOM uwHAYKUMH. IlpaBuno  Jlenna.
OnekrporeHepatop. CrnocoObl MNOMyYEeHHUS JIIEKTPUUYECKOW SHEPruu. JNEKTPOCTAHLIMU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

emoncmpayuu.

DIeKTpu3aius Tell.
JIBa posia ANEeKTPUYECKUX 3apsii0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4eCcKas HHIYKIHUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHuKH MOCTOSTHHOTO TOKA.
JIefCTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B KUIAKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuiibl TOka aMIEpMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHrs BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoielficTBre MOCTOSTHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EIICHUS TIOJOCOB MArHUTA.
. MogenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHoO€ 1noJie ToKa. JEeKTPOMarHur.
. JleficTBMe€ MarHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM.
. DIIEKTPOABUTATENTh TOCTOSIHHOTO TOKA.
. UccnepoBanue siBIIEHUS 31€KTPOMArHUTHOM UHIYKIIUH.
. Oneiter @apagest.
. 3aBUCUMOCTb HaIPaBJIE€HUS UHIYKIIMOHHOTO TOKa OT YCIOBUM €ro BOSHUKHOBEHHSI.
. DIIEKTpOreHepaTop NOCTOSIHHOTO TOKA.

CoNaOrLNPE

NNRONNNNNNRPRPRPRRPRPRRERRRERR
OB WNRPOOWOWMNOOUNMNWNRO



Jlabopamopuwvie padbomot u onvimel.

OnbITHI MO HAOTIOACHUIO JICKTPU3AIMH T HHIYKIIUEH U PU COMNPUKOCHOBEHUH.
UccnenoBanue AeMCTBUS ANEKTPUUECKOTO MOJIsI Ha TPOBOJHUKHU U TUAJICKTPUKH.
COopka u poBepKa padOoThI NMEKTPUIECKOH IETTH MOCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIbl TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

oA~ wbhE

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 PE3UCTOP, OT COPOTHUBIICHHUS
PEe3UCTOpa U HANIPSDKEHHS HA PE3UCTOPE.
7. OneITBl, JAEMOHCTPHUPYIOIIHE  3aBUCHMOCTh  DJIEKTPUYECKOTO  COMPOTHUBIICHUS
MIPOBOJIHUKA OT €r0 JUTMHBI, IO N MOTIEPEYHOTO CEYEHUS K MaTepHraa.
8. IlpoBepka mpaBmiia CIIOKEHHsSI HANpPSHKCHUH TpPU TOCIEIOBATEIHHOM COCIUHEHUHU
TIBYX PE3UCTOPOB.
9. TIpoBepka mpaBuiia JjIsl CUJIBI TOKA MPH MMAapaUIETFHOM COSTMHEHUN PE3UCTOPOB.
10. Omnpenenenne pabOTHI ITCKTPUUECKOTO TOKA, WAYIIETO Y4epe3 PE3UCTop.
11. Onpenenenre MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.
12. UccnemoBanne 3aBHCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIAMIIOUKY, OT HaIpsOKCHHUS
Ha HEW.
13. Onpenenenne KI1J] HarpeBarems.
14. ViccnemoBaHre MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSTHHBIX MAarHUTOB.
15. I3yyeHne MAarHUTHOTO TIOJS TOCTOSHHBIX MAarHWTOB TP WX OOBEIUHEHUU U
pa3JelieHuu.
16. UccnenoBanue neiCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aUMOIEUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKA M HAIlPaBJICHUS TOKA B KaTYIIIKE.
18. U3yueHue neiicTBUsI MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.
19. KoncrpyupoBaHue 1 U3ydeHHe padOTHI AIEKTPOIBUTATES.
20. Usmepenne KII] anmekTpoaBuraTeIbHOM YCTAHOBKH.
21. OnbITEl MO HMCCIENOBAHUIO SIBICHHS AJIEKTPOMArHUTHOM HHIYKIMH: HCCIEAOBaHUE
W3MEHEHUI 3HAYEHUS U HAIMIPABJICHUS HHAYKIIMOHHOTO TOKa.
9 KJIACC

Paznen 8. Mexannueckue siBJICHHUA.

Mexannueckoe npwxeHue. MarepuanbHas Touka. Cuctema orcdé€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBI)KEHUA. PaBHOMEpHOE mpsMoJMHENHOe JBMkeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBWKEeHHE. CpenHssi M MIHOBEHHAs CKOpPOCTb Tela IPU HEPAaBHOMEPHOM
JBUKCHUMU.

Yckopenue. PaBHoyckopeHHOe npsiMosiiHelHoe ABrkeHue. CBoOoHoe nageHue. OnbIThl
lNanunes.

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

ITepsbiit 3akoH Herotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHnmn
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMS: CUJIa TPEHUS CKOJIBKEHHSA, CHJa TPEHUs
[IOKOs1, APYTUE BUABI TPEHUS.



Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpPEHHE CBOOOJHOTO IMaJCHUS.
HBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocte. HeBecoMocTh u
IIEpPETPY3KH.

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

Wmnynec Tena. M3menenue ummyinabca. Mnynabc cuiibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.

PeakTuBHOE IBMIKEHUE.

Mexanndeckass paboTa U MOIIHOCTh. PaboTa cwi TshkecTH, ympyroctw, TpeHusi. CBs3b

SHEPruu

u pa6OTI)I. HOTGHHI/Ia.HI)HaSI OHEpruga TCjia, MOAHATOIO HaJ IMOBCPXHOCTHIO 3CMIJIM.

[ToreHumanpHas 3Heprus C:karod nNpyxuHsl. Kunernyeckas sHeprus. Teopema 0 KHHETUYECKOHN

SHEPTruu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

Jemoncmpayuu.

1. HaOGmronenne MEXaHUYECKOTO JIBIKEHUSI Te€Jla OTHOCUTEILHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHHE IyTeHd W TPACKTOPHMA JIBYKCHHS OJHOTO M TOTO e Teja OTHOCHTEIHHO
PAa3HBIX TEN OTCYETA.

3. H3MepeHHE CKOPOCTH M YCKOPECHHUS MPSMOJUHEHHOTO JBHKCHHUS.

4. WccrnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBMYKCHHS.

5. HaOnronenue nBuxkeHUs Teja Mo OKPYKHOCTH.

6. HaOnroneHne MEXaHWMYECKUX SBIICHUH, IIPOUCXOIANIUX B cHcTeMe 0TcuéTa « Temexkar
pH €€ paBHOMEPHOM U YCKOPSHHOM JIBM)KCHHH OTHOCHUTEIILHO KaOWHeTa (DU3UKH.

7. 3aBUCHMOCTBH YCKOPEHHSI TeJIa OT MacChl TeJla M ICHCTBYIONICH Ha HETO CHIIBI.

8. HaOmroneHune paBeHCTBA CUJI IPU B3aUMOJICHCTBUU TEI.

9. V3meHeHue Beca Tena MpU YCKOPEHHOM JIBUYKEHUHU.

10. Tlepenavya ummyabca Mpu B3aUMOJACHCTBUU TElL.

11. TIpeoOpa3oBaHus SHEPTUH TIPH B3aUMOICHCTBUH TEJI.

12. CoxpaneHre UMITYJIbCa MPU HEYIIPYTOM B3aHMOICHCTBHH.

13. Coxpanenue UMIyibca Mpu a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHneHnue MeXaHU4ECKOW SHEPTUU MpU CBOOOIHOM MaICHUU.

16. CoxpaHneHnue MeXaHU4ECKOW SHEPTUU MPU JABIKEHUH Tella MO/ IeHCTBUEM IPY>KUHBI.

Jlabopamopnwie pabomel u onvimel.

1. KoHcrpynpoBaHue TpakTa JUlsl pa3roHa U JAJbHEWIIEro PaBHOMEPHOIO JBMKCHHS
IIapyKa UM TeTIEKKH.

2. OmpepneneHue cpeaHE CKOPOCTU CKOJBKEHHUs Opycka WM JBUKCHHUS LIapHKa IO
HAKJIOHHOM TUIOCKOCTH.

3. OmpeneneHue YCKOpPEHHsI Tela MPH PaBHOYCKOPEHHOM [IBIKEHUHM [0 HAKIOHHOU
MJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0e3
HaYalbHOM CKOPOCTH.

5. TlpoBepka THUMOTE3bl: €CAH TMPU PABHOYCKOPEHHOM JIBIDKEHHWH O€3 HadaabHOU
CKOPOCTH TIIyTH OTHOCSTCS KaK pSA HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKHA BPEMEHU OJIMHAKOBBI.

6. HccnemoBaHue 3aBHCHMOCTH CHUJIbI TPEHHUS CKOJBKEHUS OT CHUJIBI HOPMATbHOTO
TTABJICHHUS.

7. OmnpeneneHue KodPPUIUEHTa TPEHUS CKOIBKEHUSL.

8. OmpeneneHue kECTKOCTU MPYKUHBL.



9.

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

10. Ompenenenrie pabOTHI CHIIBI YIIPYTOCTH TPU MOABEME Tpy3a C HCIOJIH30BAHUEM

HCIIOABUKHOI'O U ITIOJABHXKHOI'O 0JI0KOB.

11. V3ydeHue 3ak0Ha COXpAaHEHUS SHEPTHH.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

Konebarenpaoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHMIA: MEPUOJI, 4acToTa,
amMIMTyna. MareMatud4ecKuil M NOpPY)KMHHBIM MasTHUKM. IIpeBpamienuwe »sHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHUH.

3aryxatomue KojeOaHus. BeiHy)aeHHbsie Konebanus. Pezonanc. MexaHHUECKHe BOJIHBL
CpoiicTBa MexaHM4eCKUX BOJH. [IpoJ10sibHBIE U MONEpEeYHbIe BOJHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHn4YeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

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

Jemoncmpayuu.

1. HaGmronenue xosieGaHUM TEN MO ASUCTBUEM CHUJIBI TSHXKECTH U CHIIBI YIIPYTOCTH.

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

3. HabGnroneHne BEIHYXKICHHBIX KOJICOAHUI U pe30HaHca.

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

5. HabGmroneHune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI pe30HAHC.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenue 4acToThl U EpUOAA KOJIEOAHUN MAaTEMAaTUYECKOTO MasiTHUKA.

2. OmnpezneneHue 4acTOTHI U NEPHOa KOJIeOaHHM MPYKUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCMMOCTH IEpHOJAa KOJEOAHUM IMOJABEIIEHHOTO K HHUTU Ipy3a OT
JUIMHBI HUTH.

4. HWccnegoBaHue 3aBHUCHUMOCTH IepHoJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.

5. IlpoBepka HE3aBUCHMMOCTU MepHOJa KOJeOaHUW Tpy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl rpysa.

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

7. VI3amepeHue yckopeHUsi CBOOOHOTO NaICHUS.

Pa3nen 10. DnekTpoMarHuTHOE 1M0J1e ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DIEKTPOMarHUTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJHBI. (CBOICTBa 3JEKTPOMArHUTHBIX

BoJiH. IlIkana QJICKTPOMArdMTHBIX BOJIH. Hcnons3oBaHue QJICKTPOMAruuTHBIX BOJIH JJISA COTOBOM

CBA3U.

DneKkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1.
2.

CBoiiCTBa AIIEKTPOMArHUTHBIX BOJIH.
BoiHoBEIE cBoOMicTBa CBeTa.

Jlabopamopusie padomot u onvimel.

1.

I/IzyquI/Ie CBOMCTB QJICKTPOMATrHUTHBIX BOJIH C IOMOIIBIO MOOUJIILHOTO Teﬂe(bOHa.

Pazpen 11. CBeToBELI€e SIBJIEHMS.
JlyueBass monenb cBera. Mcrounuku cBeta. [IpsimoiimHelHOE pacnpoCTpaHEHUE CBETa.
3atmenus Connua u JIynsl. Otpaxkenue cBera. [1nockoe 3epkasno. 3akOH OTpaKE€HHUs CBETA.



[MpenomiieHne cBeTa. 3aKoH MpejoMiicHHs cBeTa. [10IHOe BHYTPEHHEE OTPAKCHUE CBETA.
Wcmionp3oBanue nojrHoro BHYTPCHHCTO OTPAKCHHUA B OIITHYCCKUX CBETOBOJAX.

JIunza. Xox nyueit B nmuze. Omnrtuyeckas cucrema (oToammapara, MHUKPOCKONA U
TeslecKomna. 1 1a3 kak onTuyeckas cucteMa. ban3opykocTs U 1aJIbHO30PKOCTb.
Paznoxenne 6enoro cBera B cektp. Onbitel Hetorona. CiioskeHUE CIIeKTPaIbHBIX IIBETOB.

Jucnepcus cera.
Jemoncmpayuu.

CoNoar Wb E

[IpssMOnIMHENHOE pAacIIPOCTPAHEHHUE CBETA.

OTtpaxxeHue cBera.

[Tonyyenue n3o0pakeHil B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B paccenBarole JIUH3E.

[Tonyuenue n3006paxeHH ¢ TOMOIIBIO JIUH3.

[Ipunnun neiictBus doroanmnapara, MUKpPOCKOTA U TEJIECKOTA.

10. Mogens riasa.
11. Paznoxxenue 6em0ro cBETa B CIIEKT.

12. Tlonmydenue GeIOTO CBETA P CIIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomel u onvimel.
1.
2.
3.

No ok

NccnenoBanue 3aBUCUMOCTH yIJIa OTPa)KEHUSI CBETOBOTO JIyya OT yrja MaJIeHusl.
N3ydeHnne xapakTepuCcTUK H300pakeHUs ITpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTH yrila MPEJIOMIICHHS CBETOBOIO JIyda OT yIiia MaJeHusl Ha
IPaHULIE «BO3TyX—CTEKIION.

[Tonydyenue n300pakeHHI ¢ ITOMOIIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenenre POKYCHOTO PACCTOSHUS U ONITHYECKOU CHJTBI COOMPAFOIIEH JINH3BI.
OnbITHI MO Pa3IoKeHUIO 0EI0ro CBETa B CHEKTP.

OnpITl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJECHUM 4Yepe3 IBETOBBIC
(UITBTPBHI.

Pa3nen 12. KBaHTOBLIC SIBJICHUS.

Omnbitel Pe3epdopna u mmanerapuas Mozaenb aroma. Monens atoma bopa. Mcnyckanue u
norjolueHre ceera aromoM. KBanThl. JInnelyaTbie CIeKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyxionnass monens aromHoro siapa. M3oronsl. PaanoaktuBHbie mpeBpaieHus. [lepuon
MOJIypacnaia aTOMHBIX sIJIep.

SAnepHble peakiMu. 3aKOHbI COXPAaHEHHMS 3apsiIOBOTO U MAacCOBOTO YMCE. DHEPrusl CBS3U
aToMHBIX sep. CBs3p macchl M 3Hepruu. Peakuuu cuHtesa u AeneHus sanep. VcrouHuku
sHepruu CoJiHIIa U 3BE3I.

SAnepHas sHepretuka. JleicTBUA paAMOAKTUBHBIX U3TYYEeHUHN Ha KUBbIE OPraHU3MBI.

Hemoncmpayuu.

ok wnPE

CrieKTpspl U3JIydeHUs U TOTJIOIICHHUSI.

CrieKTpsl pa3au4HbIX a30B.

Crektp Bomopoza.

Habnronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3Ty4EeHUI.

Perucrpanus usirydeHus NpUPOAHBIX MUHEPAIIOB U IIPOTYKTOB.



Jlabopamopusie padomot u onvimel.

1. HaOmro/eHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3JTy4eHUSI.

2. HccrnepnoBanue TPEKOB: M3MEPEHUE SHEPIHMM YaCTHIBI 10 TOPMO3HOMY MyTH (IO

¢dororpadusim).

3. U3mepenune pagnoakTHBHOTO (OHA.

IHoBTOpHTEILHO-00001IA0IIIUI MOIYIb.

[ToBTOpUTENEHO-0000IAOIINIT  MOIYNNb  TPeAHA3HAYeH Uil  CHUCTEMAaTH3allud U
00001IeHUsT TPEIMETHOTO COJICPIKAHMSI U OTIBITA JIEITETLHOCTH, PHOOPETEHHOTO NP U3YYCHUHT
BCCTO KYypcCa (1)I/ISI/IKI/I, a TaKKC 1A MOATOTOBKHM K OCHOBHOMY I'OCYJapCTBCHHOMY 3K3aMCHY I10
¢bu3uke s 00yJaroUINXCsl, BRIOPABIINX STOT YI€OHBIN MpeMET.

[Ipy w3ydeHMM JAHHOTO MOZIYJS PEATU3YIOTCS M CHUCTEMATHU3UPYIOTCS  BHJIBI
NEeATeNbHOCTH, Ha OCHOBE KOTOPBHIX oOOecrmeunBaeTcs JOCTIKEHHE TPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX PE3yJbTaTOB 00ydeHHUs, (HOPMUPYETCS €CTECTBEHHOHAY4Has
IrpaMOTHOCTh: OCBOCHHEC HAYYHBIX MCETOJOB HCCICIOBAHUA SIBIICHUMN npupoabl M TCXHUKH,
OBJIAICHUC YMCHUAMU OOBSICHATH (1)I/ISI/ILIGCKI/IC SABJICHHA, NPUMCHAA TIOJYYCHHBIC 3HAHUS,
peuaTth 3aga4r, B TOM YUCJIC KAYCCTBECHHBIC U OKCIICPUMCHTAJIBHBIC.

[IpyHIHMNMAIBHO IEATEIBPHOCTHBIN XapaKTep AAHHOTO pasjiena pealn3yercs 3a CYET TOTo,
qTo O6y‘-IaIOIIH/IeC$I BBIIIOJIHAIOT 3aaHus, B KOTOPBIX UM IIPEAIaracTcs:

Ha OCHOBC IOJYUYCHHBIX 3HAaHUH pacrmo3HaBaTb U HAYYHO OOBICHITH (1)I/ISI/I‘-IGCKI/Ie SIBJICHU S
B OKpYIKaroIiei IpupoJie U TIOBCEIHEBHOW KHU3HH,

HCII0JIb30BaTh HAYYHBIC MCTOAbI MCCICOO0OBAaHUA (bI/ISI/I'-IeCKI/IX HBJ’ICHHﬁ, B TOM 4YHCJIEC A
IIPOBEPKH MIIOTE3 U NOJIY4YEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayyHbIE OCHOBBI HambOoJIee BAXKHBIX JOCTUKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HamnpuMmep, MPaKTHUECKOTO MCIMOJIb30BAaHUs PA3IUYHBIX HMCTOYHMKOB JHEPIUM HA OCHOBE
3aKOHa MPEBPAICHUs U COXPAHEHHsI BCEX N3BECTHBIX BUJIOB SHEPIHH.



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

N3ydyenne ¢u3ukun Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHWs HAmNpaBlIeHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHBIX U MTPEAMCTHBIX 06pa30BaT€JIBHBIX PE3YyIbTATOB.

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

e 1) MaTpHOTHUYECKOT0 BOCIIUTAHUSA:

® - IPOSIBIICHUE MHTEPECAa K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUICKON (pu3mvecKoit
HayKU,

® - [IEHHOCTHOE OTHOUIEHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

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

® - TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 06Cy>KI[€HI/II/I 06HIGCTBGHHO 3HAYUMBbIX U 3TUYCCKUX
po0sieM, CBSI3aHHbBIX C IPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN PU3UKH;

® - OCO3HAHHUEC BAXKHOCTHU MOPAJIBHO-3THYCCKUX NPUHIHUIIOB B ACATCIIBHOCTU y‘IéHOFO;

e 3)3CTeTHYecKOro BOCIIUTAHMS:

® - BOCHPUATHE 3CTETUYECKUX KAaueCTB (PU3NYECKOW HAyKH: €€ TapMOHUYHOTO MOCTPOEHUS,
CTPOroCcTtu, TOYHOCTH, JITAKOHUYHOCTH,

e 4) IEeHHOCTH HAYYHOI'0 MO3HAHMSL:

® - OCO3HAHHWE IEHHOCTH (PM3UYECKOW HAyKHM KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MHUPA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BaXKHEUIIIEH COCTABISIONIEH KyIbTYpHI;

® - pa3BUTHE HAY4YHOH JII0003HATEIBHOCTH, MHTEPECA K UCCIIE0BATENbCKOM IEATEIbHOCTH;

e 5) popMupoBaHus KYJbTYPbI 310POBbSI M IMOIHOHAJIBLHOIO 0JIAT OOy YHA:

® - OCO3HaHHE IIEHHOCTH 0e30MacHOro 00pa3a >XKU3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM
MHpE, B@KHOCTH TMpaBWi O€30MacHOr0 IMOBEACHUS Ha TpaHCIOpTe, Ha JOpOrax, C
ANEKTPUYECKUM U TEIJIOBBIM 000PY/IOBAaHUEM B JIOMAIIHUX YCIOBHSIX;

e - copMHUPOBAHHOCTh HaBbIKA peeKcuu, MPU3HAHME CBOETO IpaBa Ha OUIMOKY M TaKoro
e MpaBa y APyroro 4eloBeKa;

e 6) TPYyA0BOIr0 BOCIIUTAHMS:

® - aKTHBHOE y4yacTHe B PEIICHHUU MPAKTUYECKHX 3a7ad (B paMKaxX CeMbH, 00pa3oBaTeIbHOM
OpraHu3aliy, Tropoja, Kpas) TEXHOJOTHYECKOM U  COIMAIbHOM  HAmpaBJICHHOCTH,
TpeOyIOIMMX B TOM YHCIe U PU3NIECKUX 3HAHUM;

® - UHTEpPEC K MPAKTHUECKOMY U3YUYECHHUIO MPOdeccHii, CBSI3aHHBIX C (DU3UKOM;

e 7) 3K0JIOTHYECKOT0 BOCIUTAHMS:

e - OpHEHTalus Ha NpUMEHEHHEe (QU3MYECKUX 3HAHWM AN pelieHdus 3agad B 00JacTu
OKpY)Kalolllel cpelibl, TIIAHUPOBAHUS MOCTYIKOB U OIEHKUA UX BO3MOXKHBIX MOCIEACTBHIA
JUISL OKpYKaroLIel cpebl;

® - 0CO3HaHHE TN00ATHHOTO XapaKTepa SKOJIOTHUYECKUX MPOOIEM U IMyTeH UX peIIeHHUs,;

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

e - MOTPeOHOCTh BO B3aUMOJCWUCTBUU TMPHU BBHIMOJHEHHH WCCIEAOBAHUNA M TMPOEKTOB
(bu3nuecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

® - [IOBBIIIEHUE YPOBHS CBOEW KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO IESTEIIbHOCTD;

e - noTpeGHOCTh B ()OPMUPOBAHMM HOBBIX 3HAHWA, B TOM uucie (OPMYTUPOBATH HJIEH,
MOHATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;

e - 0co3HaHUE Ae(PUIIUTOB COOCTBEHHBIX 3HAHUA U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;



® - [UIJAHMPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHNH HOBBIX (DU3MUYESCKUX 3HAHMIA;

¢ - CTPCMJICHUC AHAJIIM3UPOBATH U BBISABJIATH B3aMMOCBA3W ITPHUPOIDI, 06H.[€CTB21 1 3KOHOMHMKH,
B TOM 4HCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘-IGCKI/IX 3HaHHfI;

® - OIICHKAa CBOMX JACUCTBUU C Y4ETOM BIMSHUSA HA OKDPYKAIOIIYIO CPEAY, BO3MOKHBIX
rJ100aTBHBIX TOCIIEICTBHN.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesymbraTe oOcBOeHHs HporpaMMbl MO (U3UKE Ha YpOBHE OCHOBHOTO OOMIETo
oOpazoBanusi y oOyuatomerocs OyayT CcGOpPMHpPOBaHBI MeTamnpeIMeTHble pe3yJbTaThl,
BKJIIOYAIOIME T[I03HABATEIbHBIE YHUBEpPCAJIbHbIE YUe€OHBIE JEHCTBUS, KOMMYHHUKATHUBHBIC

YHHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHDbIE YHUBEPCAJBbHBIC y‘leﬁHble JeicTBUA

Ba3oBble Jjornuyeckue aAeiicTBUA:

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

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUs B pacCMaTpuBaeMbIX (paKkTax, JAHHBIX U
HaOIOCHUSAX, OTHOCSAIITUXCS K (PU3UIECKUM SIBIICHUSIM;

BBISIBJISITh TTPHUYUHHO-CIICICTBEHHBIC CBSI3U TPU U3yYCHHH (PU3MUYECKUX SIBJICHUU W
MPOIECCOB, JENaTh BBIBOJABl C HCIOJB30BAHUEM JCAYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKITIOYeHUH, BBIJIBUTATh THITOTE3bI O B3aUMOCBS3SX (PHM3UICCKUX BEITHUYMH;
CaMOCTOSITEIPHO BBIOMpaTh CHOCOO pemieHus Yy4eOHOW (u3MUecKoW 3amadu
(cpaBHEHHE HECKOJBKHX BApUAHTOB PEIICHUs, BbIOOpP Hambosiee MOAXOJSIIETO C
y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebcKHe N1eiCTBUA

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

IpOBOAWUTE IIO0O CAMOCTOATCIBHO  COCTAaBJICHHOMY IIJIAaHY  OIIBIT, HECJIOKHBIN
(1)PI3H‘I€CKHﬁ OKCIICPUMCHT, HeOO0JIBIIIOE HCCICOOBAaHUEC (1)I/I3I/ILI€CKOFO SIBJICHUS,
OLOCHUBATL HAa INPHUMCHUMOCTb U JOCTOBCPHOCTD I/IH(bOpMaI_II/IIO, MOJIYYCHHYIO B XOIC
HUCCIICOOBAHHUA UJIN SKCIICPUMCHTA,

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

IIPOrHO3HUPOBATH BO3MOXKHOC z[anLHeﬁmee pa3BUTHUC (1)H3H‘{CCKI/IX IpouecCoB, a TAKIKC
BbIABUI'ATb IIPCAIIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Padora ¢ undpopmanueii:

MPUMEHATh PA3IMYHBbIE METOJbl, MHCTPYMEHTBl M 3alpochl MpH IMOHMCKe U OTOOpe
nHGOpMAIMY WK TaHHBIX C YIETOM IpeUI0KeHHON yueOHOM (hu3nyeckoi 3a1auu;
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IUYHBIX
BUJIOB U ()OPM IPEJCTABICHHUS;

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



KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHSA:

B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yJabTaToB JIadOpaTOpHBIX paboT U
MIPOEKTOB 3aJ[aBaTh BOIIPOCHI TI0 CYLIECTBY 0OCYKJa€MOM TEMBbl M BBICKA3bIBAaTh UJICH,
HAalleJICHHbIE Ha PEIICHUE 3a/1a41 U MOAJepKaHue 01aroKenaTeIbHOCTH O0IeHHS;
COTIOCTaBISATh CBOM CYXJACHHUS C CYXICHHAMH JAPYIHX YYaCTHUKOB JIMAJIOTa,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINHN;

BBIpaKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MTUCHMEHHBIX TEKCTaX;

NyOJIMYHO  TPEACTABIATH  PE3YAbTAThl  BBIOJHEHHOTO  (PM3UYECKOTO  OIBITa
(9KcTIepuMeHTa, UCCIICAOBAHMS, TPOCKTA);

MOHMMATh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIYAIbHOW pabOTHI
MIpH pELIeHUH KOHKPETHON (pr3nuecKoil mpoOiemsl;

NPUHUMATh LEIH COBMECTHOW JIEATEIbHOCTH, OPraHWU30BBIBATH JEHCTBHS MO €€
JOCTIKEHHUIO: PACIIPENeIATh PO, 0OCYKIaTh MPOIECCHl M PE3yabTaThl COBMECTHOMN
paboThl, 000011aTh MHEHUST HECKOJIBKUX JIFO/ICH;

BBITIOJTHATh CBOIO 4acTh Pa0OTHI, JOCTHTasi Ka4eCTBEHHOTO pe3yjbTaTa MO CBOEMY
HATPaBJICHUIO U KOOPIUHHUPYS CBOU ACUCTBUS C IPYTHMH WICHAMH KOMAHIBI;
OIICHMBATh KA4eCTBO CBOETO BKJIAAa B OOMMI TPOIYKT 1O KPHUTEPHSM,
CaMOCTOSTENEHO C(OPMYIIMPOBAHHBIM YYaCTHUKaMHU B3aUMOICHCTBUSI.

PeryasiTuBHble yHUBEpCcalbHbIEC YUeOHbIE A€l CTBUA

Camoopranuszanms:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CUTYAIUSIX, TPEOYIOUINX IS PEIICHUS
(bU3UYECKUX 3HAHU;

OPUEHTUPOBATHCSI B Pa3IMYHBIX TOAXOJAX MPHHATUS PpeIIeHUi (MHIWBUOAYaIbHOE,
MIPUHSATHUE PEIICHISI B TPYIIE, IPHHATHE PEIICHUH TPYIIOi);

CaMOCTOSITEIIEHO COCTABJIATh QITOPUTM peIleHUs] (PU3MUYECKOW 3aJayd WM IUTaHa
WCCIICZIOBaHUSI C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH TpeJIaracMble BApUAHThI PEIICHH

JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

JlaBaTh aJI€KBATHYIO OLICHKY CUTYalLlUH U MpeylaraTh IjaH €€ U3MEHEeHMS;

OOBSICHATh MPUYUHBI JOCTHXKEHUS (HEIOCTU)KEHUS) Ppe3yJabTaToOB JEATeNbHOCTH,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUs (PU3NYECKOTO
UCCIIEIOBAaHUSI WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, HM3MEHUBIIMXCS
CUTYallUii, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CHOpa WM JUCKYCCUM Ha HAy4HYIO
TEMY, IOHUMATb MOTHBBI, HAMEPEHUS U JOTHKY JIPYTroro;

IpU3HABAaTh CBOE MpaBO Ha OIMMOKY MNpPU pEUIeHHH (QHU3UYECKUX 3ajay MU B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBO JPYroro.

HNPEIMETHBIE PE3YJIBTATbBI



K xonmy obyuenust B 7 KJjacce mpeJMETHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpakaTh c(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUN:

® UCMOJb30BATh TMOHATHS: (HU3UYECKUE U XUMHUYECKHE SBJICHUS, HAOIOJCHNUE,
SKCIEPUMEHT, MOJIeNb, TUNIOTE3a, CAMHMUIBI (PU3MYECKUX BEIMYUH, aTOM, MOJIEKYIa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEPIOE, KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBUKEHHE  (paBHOMEPHOE, HEpPaBHOMEPHOE,  NPSIMOJIMHEWHOE),  TpaeKTopus,
paBHOJIEHCTBYIOIAsl cwia, Aedopmanus (ymnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBI;

e paznuuath sBieHUs (AUQdy3us, TEIIOBOE IBHKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JIBUKEHUE, MHEPLUs, B3aUMOJCICTBUE TeJl, paBHOBECHE
TBEPABIX TEJ C 3aKpEIUIEHHOW OChbIO BpalleHus, Iepeaaya JaBieHUs] TBEPABIMU
TeJIaMHU, KUJAKOCTSIMHU U razaMu, aTMoc(hepHoe 1aBieHue, IJIaBaHUe Tell, IPEBPaIlCHUs
MEXaHUYECKOH HEPTUH) IO OMHMCAHUIO UX XapaKTEPHbIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (PU3NYECKOE SBIICHUE;

® pacrno3HaBaTh MPOSBIECHUE W3YYEHHBIX (PU3NYECKUX SBJICHUI B OKpYXKAIOLUIEM MUpE, B
TOM 4ucie (QU3NYECKHE SIBICHHUS B MPHUPOJAE: NMPUMEPHI ABWKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKMBOM M HEXUBOU NPUPOJE, ACHCTBHE CWIBI TPEHHUS B INPUPOJE U
TE€XHUKE, BIMSHHE aTMOC(PEPHOTO AABJIEHHS Ha XUBOM OpraHusM, IUIaBaHHe pbIO,
pBIUard B TeJjie YeJOBEKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3aJady B y4eOHYIO,
BBIJICIISAT CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SIBICHHUI;

® OIUCHIBATh U3yYEHHBIE CBOMCTBA TeN U (PU3HUECKUE SIBICHUS, UCTIONb3Yys GU3NUECKUE
BEITMYMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMsl, MyThb, CKOPOCTh, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOCTH, CHUJIa TSHKECTH, BEC Tejla, CHUjla TPEHHUs, IaBJICHUE
(TBEpHOrO TeEna, JKMAKOCTH, Ta3a), BHITAIKUBAIONIAS CHJIa, MEXaHUYecKas paborta,
MOIIIHOCTh, IJICYO CHJIBL, MOMEHT CHJIBbI, KOA(PQHUIMEHT TIOJE3HOTo JIEeHCTBUS
MEXaHHU3MOB, KUHETHYECKas U MOTEHIMAJIbHAs 3HEPIHsi), IpU OMUCAHUM MPABHUIBHO
TPAKTOBATh (PU3NYECKHUII CMBICI HCIOIb3yEMbIX BETMYHH, UX 0003HAUCHUS U €TUHULIBI
(bu3MyYecKuX BEIUYUH, HAXOAUTh (OPMYJbI, CBA3BIBAIOIINE MaHHYIO (PU3UUYECKYIO
BEJIMYMHY C JPYTMMH BEJIIMYMHAMH, CTPOUTH TpapUKud H3YUYEHHBIX 3aBHCUMOCTEH
(bu3HYECKUX BEINYMH;

® XapaKTepu30BaTh CBOWCTBa Tej, (U3MYECKHE SBICHUS W IPOLIECCHl, MCIONb3Ys
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOM mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumesa, MpaBUIO paBHOBECHS pblyara (0J0Ka), «30JI0TO€ MPABUIIO» MEXaHHUKH,
3aKOH COXPAaHEHHS MEXaHWYECKOW HHEpruu, TMpH OSTOM JaBaTh CIOBECHYIO
(hOopMyITHUPOBKY 3aKOHA U 3aMKCHIBATh €T0 MaTEMaTHUYECKOE BBIPAKCHHE;

e O00bBsICHATH (U3MYECKUE SIBIICHUS, MPOILIECCHl U CBOICTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYalluil MPaKTHKOOPHUEHTUPOBAHHOTO XapakTepa: BBISBIATH MPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 12 JIOTHYECKUX IIAaroB ¢ Onopoil Ha 1—
2 UW3y4YyeHHBIX CBOMcCTBa (U3MUECKUX SABICHUH, (QU3MUECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

e pemarbh pacu€THble 3adauu B 1—2 feHCTBHA, HCHOJB3YS 3aKOHBI M (QOPMYIIBI,
CBsI3pIBalOIME (PU3UYECKUE BEJIWYMHBI: HAa OCHOBE aHajHM3a YCJIOBHUS 3a7a4yd
3alUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATh (hPU3NYECKHE BEIWYMHBI B (OPMYJIBl U
MPOBOJIUTH PAcuéThl, HaXOAUTh CIPABOYHBIC JAaHHBIE, HEOOXOAUMBIEC ISl PELICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD OJTYYeHHON (PU3NUECKOI BETUUNHBL;



pacro3HaBaTh NPOOJEMBbI, KOTOPbIE MOXHO PEUIUTh NPU IMOMOUIM (UINIECKUX
METO/IOB, B OIMCAaHUM MCCIEAOBAHUSA BBIICIATh IPOBEPAEMOE IPEIIOJIOKEHUE
(rumoTesy), pasnuuyaTh W HHTEPIPETUPOBATH IOJIYyUYEHHBIH pEe3ysbTaT, HAaXOIUTh
OLIMOKH B XOJI€ OTIBITA, /IENATh BBIBOIKI 110 €T0 PE3yJbTaTaM;

MPOBOJIUTH OMBITHI 10 HAOIIOJACHUIO (PU3MUECKUX SBICHUHA MM (PU3HMUYECKUX CBOWMCTB
Tes:  (OPMYIIMPOBATH TPOBEPSIEMbIE MPEINOI0KEHUS, COOMpPaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aIUCHIBATH X0/ OTIBITa U (JOPMYIUPOBATH BHIBOJIBI,
BBIIIOJIHATH IPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIbI U
TEMIIEpaTyphl C HCIOJIb30BAaHUEM AHAJIOTOBBIX M IH(POBBHIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJIUTH UCCJEIOBAaHUE 3aBUCUMOCTU OJHOW (PM3MYECKOM BEIMYHMHBI OT JAPYroW C
HCII0JIb30BAHNEM TNPSMBIX U3MEPEHUH (3aBUCUMOCTH IyTH PaBHOMEPHO ABMKYILETOCS
Tela OT BPEMEHM JIBWKEHUS Tella, CHJIbI TPEHUSI CKOJIbKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TEN H HE3aBUCUMOCTH CWJIBI TPEHHUS OT IUIOIIAax
CONPUKOCHOBEHHUSI TeJ, CHJIbl YIIPYrOCTH OT YIIMHEHMS MPYKUHBI, BbITAJIKUBAIOLIEH
CuiIbl OT OoOBEMaA MOTrpYyKEHHOM YacTH Tela M OT IUIOTHOCTH JKHUJIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, HAa KOTOPYIO MOTrPYKEHO TeJo,
YCIIOBUU TUJIaBaHUSl TeJ, YCIOBHM paBHOBecHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM Y4eOHOTO HCCIEI0BaHUsA, COOMpaTh YCTAHOBKY U  BBIMIOJIHATH
U3MepeHus, cleAysl MpPeUIoKEHHOMY IJIaHy, (UKCUPOBATh PE3yJbTaThl MOITY4EHHOMN
3aBUCHUMOCTH (U3MYECKUX BEJIMYMH B BUJE MPEUIOKEHHBIX TaOMUI U TpaduKoB,
JIeNIaTh BBIBOJBI IO PE3YJIbTATAM HCCIIEIOBAHMS;

MPOBOJUTh KOCBEHHBbIE H3MEPEHUS (PU3NYECKUX BEJIWYUH (IUIOTHOCTH BeIleCTBa
KUIKOCTH W TBEPAOrOo TeNa, CUila TPEHHsS CKOJIBKEHHUs, [IaBJIEHME BO3/1yXa,
BBITAJIKUBAIOLIAsl CHJIa, JEWCTBYIOIIAasd Ha MOIPYKEHHOE B IKUIKOCTh TEJIO,
KO3(DPHUITMEHT MOJE3HOTO ACHCTBUS MPOCTHIX MEXAaHWU3MOB), CIEAYS MPEII0KEHHON
WHCTPYKUUU: MIPH BHIMOIHEHUN U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOU BEJIMYMHBI;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH TMpu paboTe ¢ J1abopaTopHBIM
000pyI0BaHHEM;

yKa3blBaTh MPHUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOIIHNECS COCYbl, OapoOMeTp, pblyar, MOJABUXKHBIA U
HEMOABWKHBIN OJIOK, HAKJIOHHAs TUIOCKOCTh;

XapaKkTepu30BaTh NPUHLUIBI JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX omMcaHusA (B TOM YHMCIE: MOAUIUIHHUKH, YCTPOMCTBO
BOJIONIPOBOJA, THJIPABIUYECKUN MpPecC, MaHOMETP, BBICOTOMEpP, MOPLIHEBON HAacCOC,
apeoMeTp), MCIOJIBb3Ysl 3HAHUA O CBOMCTBaX (PU3MUECKUX SIBICHUN U HEOOXOJUMBIE
¢u3nyeckre 3aKOHbI 1 3aKOHOMEPHOCTH;

NPUBOAUTH TpPUMEPHl (HAXOAUTh MH(OPMAIMIO O TMpHUMEpax) MPAKTUYECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHWM B TIOBCEAHEBHOW KHM3HM s OOecledyeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpudopaMu U TEXHUYECKUMH YCTpOMcTBaMmuy,
COXpaHEHMs 3JI0pOBbsI M COONIONEHHS HOPM HKOJIOTHYECKOTO IOBEACHUS B
OKpYyKarollen cpene;

OCYIIECTBIATH OTOOP HMCTOYHUKOB HH(popMmanuu B MHTepHETE B COOTBETCTBHU C
3aJJaHHBIM MOMCKOBBIM 3alIpOCOM, HA OCHOBE MMEIOINUXCS 3HAaHUN U IyTEM CpaBHEHHUS



Pa3IMYHBIX CTOUYHUKOB BBIJIENATH HHPOPMALIHIO, KOTOPAst SBJISIETCS MPOTHBOPEUMBON
WA MOXKET OBITh HEJJOCTOBEPHOM;

WCIOJIb30BATh NPU BBIIOJHEHUN YYEOHBIX 3a/laHUI HAyYHO-TMOMYJSIPHYIO JINTEPATYPy
(GU3NYECKOTO COAEpIKaHUs, CIPABOYHbIE MaTepualibl, pecypchl cetu WHTepHerT,
BJIQJIETh NMPUEMAaMU KOHCIEKTUPOBAHMS TEKCTa, TpeoOpa3oBaHus HHGOpMAIMU U3
OJIHOYM 3HAKOBOM CHCTEMBI B IPYI'yIO;

CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE NMHUCHMEHHBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE 2—3
MCTOYHUKOB MH(POPMALUU (PU3HUECKOTO COJACPKAHUSA, B TOM YHCIE IMyOIUYHO AeaTh
KpaTKue COOOIICHUS O Pe3ysIbTaTax MPOEKTOB WM YUEOHBIX MCCIEOBAHUMN, IPU STOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHBbI TMOHATUHHBIM ammapar Kypca (QU3UKH,
COIMPOBOKATh BHICTYIUICHHUE MTPE3EHTAIINEH;

IIPU BBIIOJIHEHUH YYEOHBIX NMPOEKTOB M MCCIEJOBAaHUM pacupenensaTh 00s3aHHOCTH B
IpyIIe B COOTBETCTBUH C OCTaBICHHBIMU 33/1a4aMH, CJIEAUTD 3a BBIIIOJIHEHHUEM TUIaHa
NEeMCTBUM, aJeKBAaTHO OLEHMBATh COOCTBEHHBIM BKJIaJ B JESITEIBbHOCTb T'PYIIIHI,
BBICTPaNBaTh KOMMYHHUKATHBHOE B3aMMOJECHCTBHE, YIUTHIBAas MHEHUE OKPYKAIOLHX.

K koHiy oOyueHus B 8 kJacce mnpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

HCMOJIb30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE ABMKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUIMYECKHE W aMop(dHBIE Tena,
HACBHIIICHHBIN 1 HEHACBIIIEHHBIN Map, BIa)KHOCTh BO3yXa, TEMIIEPATYpa, BHYTPEHHSS
SHEPrus, TEIIOBOUW JABUTATENb, AJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsl, dJIEKTPUUECKOE
10JI€, MPOBOJHUKH W AUDJIEKTPUKH, MOCTOSIHHBIA AJIEKTPUYECKHI TOK, MarHUTHOE
oJIe;

pasznuyath SBJICHHS (TEIUIOBOE pAcUIMpEeHHE M CKaTue, TeIvlonepenaya, TEIUIOBOE
paBHOBECHE, CMAauMWBaHWE, KaNWUIAPHBIC SBICHUS, UCHApEHUE, KOHACHCALMS,
IIJIaBJICHUE, KpUCTaJUIN3alus (oTBepaeBaHue), KHUIICHUE, Terionepeaaya
(TeTIonpoBOIHOCTh, KOHBEKIUS, W3IIy4EHUE), ANIEKTpU3alus Tell, B3auMOJEeHUCTBUE
3aps/ioB, JCHCTBUSA AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJICHCTBHUE
MAarHuTOB, JAEHCTBHE MAarHUTHOTO IOJS HA MPOBOJHHUK C TOKOM, 3JIEKTPOMATrHUTHAS
WHIYKIKS) 1O ONHMCAHHUIO HX XapaKTepHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIECHUE W3YUYCHHBIX (U3NYECKUX SBJICHUI B OKpPYXKAIOUIEM MUpE, B
TOM uucie (u3uveckue SBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSIKEHHE U
KalWUIApHbIE SBJIECHUS B MPUPOJE, KPUCTAUIBI B Mpupone, uzinydeHue ColiHia,
3aMep3aHue BOJOEMOB, MOpCKUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WUHES, CHEra,
JNIEKTpUYECKHE SBIEHUS B aTMocdepe, SIEKTPUUYECTBO JKUBBIX OPraHHU3MOB,
MarHuTHOe moje 3emid, Apeid MOI0COB, pOJib MAarHUTHOTO TMOJS JJS KU3HU Ha
3emIie, ONMSPHOE CHUSIHHE, TPH ITOM IMEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJIETISATH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKH) (PU3UUECKHX SBIICHHIA,

OTIMCHIBATh U3YYCHHBIE CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, UCTIONB3YS (PU3UYECKHE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHsISI JHEpPrus, KOJUYECTBO TEIUIOTHI, yJIeIbHas
TEIUIOEMKOCTh  BEILECTBA, VyJAEJIbHAs TEIUIOTA IUIABJIEHUs, YJAEJIbHAs TEIUIOTa
napooOpa3oBaHus, ylelbHas TEIUIOTa CrOpaHHs TOMUIMBA, KOA(M(GUIIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTEJIbHAS BJIAXXHOCTH BO3AYyXa, JJIEKTPUUYECKHUUI
3apsj, CUJla TOKA, DJJIEKTPUYECKOE HANpsDKEHUE, CONPOTHUBIIEHUE IIPOBOJIHUKA,
yIleJIbHOE COMPOTUBIIEHUE BEIIECTBA, padOTa U MOITHOCTh JEKTPUUECKOTO TOKA), IPH



ONMCAaHUM TMPABUIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HUCIOIb3YyEeMbIX BEIHYUH,
0003HaueHHS ¥ eITUHHIBI (PU3NUECKUX BEIMYHMH, HAXOIUTHh (HOPMYIbI, CBA3BIBAIOIINE
JaHHYIO (PU3MUYECKYI0O BEJIMYMHY C JPYTMMHU BEIWYHMHAMH, CTPOUTH Trpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINYHH;

XapaKTepU30BaTh CBOICTBA TeJ, (PU3MUECKUE SIBICHUS M IPOLECCHI, HCIHOJB3Ys
OCHOBHBIE TIOJIOKEHHUS MOJIEKYISIPHO-KMHETUYECKOM TEOpUU CTPOEHHUS BEIIECTBA,
MPUHIMI CYNEPHO3ULUU MOJe (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMUs
3apsja, 3akoH Oma juia ydacTka nenu, 3akoH JDxoyns—JIeHna, 3akoH coxpaHeHus
SHEPTHH, TPU STOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA W 3alHCHIBATH €ro
MaTeMaTHYECKOE BbIPAXKEHHUE;

OOBSACHATh (PU3MUECKHE TPOIECCHl U CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYyaIuit MPaKTUKOOPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISITh
MIPUYHMHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JIOrMYeCKHUX LIaroB C
omnopoit Ha 1-2 u3yuyeHHBIX CBOMCTBA (PU3UUECKUX SBJICHUM, PU3NUECKUX 3aKOHOB UJIU
3aKOHOMEPHOCTEH;

pemath pacy€THble 3aJaud B 2-3 JeMCTBHS, HCHOJb3yd 3aKOHbI U (HOPMYIIBI,
CBs3bIBalOIIME (U3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaliM3a YCIOBUSA 3aJa4yu
3aMMChIBaTh KPATKOE YCIOBUE, BBIABIATH HEOCTATOK JAHHBIX JUISl PEIICHUs 3aJadu,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IS €€ PEelIeHUs], IPOBOIUTH PACUETHI U
CpaBHMBATh MOJTY4YEHHOE 3HAaUeHHE (PU3NUECKON BEIMYMHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOKHO pPELIUTh MpPU TMOMOIIN (PUIUYECKUX
METONOB,  MCHOJb3ysd  ONUCAaHUE  MCCIEAOBAaHUA,  BBIACIATH  IIPOBEPSIEMOE
MIPEAIIONIOKECHHE, OLICHUBATh IPAaBUJIBHOCTh NOpSAKA IPOBEICHUS HCCIIENOBaHUS,
JIeJIaTh BBIBOJIBI;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUECKHX CBOWUCTB
Tesl (KalWUISIPHBIE SBJICHUS, 3aBUCHUMOCTb JaBJIEHUS BO3AyXa OT ero o0béMa,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCa OCTBIBAHUS U HAIPEBAaHUs IIPU U3IYYCHHUH OT LBETa
n3Iydaome  (Imorjomamomeii) HOBEepXHOCTH, CKOPOCTb MCHApeHUs BOJbl OT
TEMIEPATYPbl JKUAKOCTH W IUIOIAOU €€ IIOBEPXHOCTH, JJIEKTpU3alMs Tel U
B3aUMOJICICTBUE MIEKTPUYECKUX 3apsiOB, B3aUMOJEHCTBUE IIOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3al1sl MAarHUTHBIX T0JIEH NOCTOSIHHBIX MAarHATOB, JEWCTBUSI MarHUTHOT'O IIOJIS
Ha IPOBOJAHHK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA, CBOMCTBA JJIEKTPOJBUTATENs
IIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpoBepseMble MPEINOJ0KEeHUs, COOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOIO 000pylOBaHMs, OIMCHIBaTH XOJA OIBITa U
(opMynupoBaTh BBIBOABI;

BBIIIOJIHATH NPSAMBIE U3MEPEHUs TEMIEPATyphl, OTHOCUTEIBHOMN BIIAXKHOCTH BO3/YyXa,
CHJIBl TOKa, HANpsDKEHUS C HUCIOJIb30BAaHUEM aHAJOTOBBIX MPHUOOPOB M JIATUYUKOB
¢u3nYecKux BEIMYMH, CPAaBHUBATh pe3ylbTaThl H3MEPEHUH C Y4ETOM 3aJlaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PM3UUECKOI BEIMUYMHBI OT JPYrou c
UCIOJIb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIEHHS MPOBOJHHUKA OT
€ro [UIMHBI, IUIOIIAJU MNOMEPEYHOI0 CEYEHUs M YIEIBHOIO CONPOTHUBIICHUS BEIECTBA
IIPOBOJHUKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOJHUK, OT HANPSHKEHUS HAa IPOBOJHUKE,
UCCIIeZIOBaHUE TIOCIIEA0BATEIPHOIO W MapaJlIeIbHOTO COEIMHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh MCCIIE0BAaHUE, COOUPATh YCTAHOBKY M BBINIOJHATH M3MEpPEHHs, CIeays



MPEUI0KEHHOMY TUTaHy, (PUMKCUPOBATh PEe3yNIbTaThl MOJYYCHHOH 3aBUCUMOCTH B BUJE
TaOaMIl U TpaUKOB, IEIaTh BBIBOKI 110 PE3yabTaTaM HCCIIECIOBAHUS;

® TIPOBOJUTH KOCBEHHBIC HM3MEPEHUs (U3NUECKUX BEIMUYUH (yAETbHAs TEIIOEMKOCTh
BEIIECTBA, COMPOTHBIICHHE MTPOBOJIHUKA, pab0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUIAaHUPOBaTh H3MEpPEHUs, CcoOHUpaTh OSKCIEPUMEHTAJIBHYIO YCTAHOBKY, CJeays
MPEUI0KEHHONW UHCTPYKIUH, U BBIYUCIISATH 3HAYCHNE BEIINIHMHBL,

e coOmomaTh TMpaBWJa TEXHUKH Oe30mMacHOCTH T1pH pabore ¢ J1aOOPaTOPHBIM
o0opynoBaHuEM;

® XapakTepu30BaTh MPHUHIUMBI JCHCTBHA W3YyYCHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOPOM Ha MX ONHUCAHMS (B TOM YHCIE: CUCTEMa OTOIUIEHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMETp, BOJBTMETP, CUETUMK DIEKTPUUECKOMN
SHEpPruM, OJJIEKTPOOCBETUTENbHbIE MPHUOOPHI, HarpeBaTeNIbHbIE AJIEKTPONPUOOPHI
(mpuMepsl), AIIEKTPUYECKHE NPEIOXPAHUTEIH, 3JIEKTPOMArHUT, 3JEKTPOJBUTATEINb
MIOCTOSIHHOTO TOKa), MCIOJIb3YS 3HAaHUA O CBOWCTBaX (DU3MUECKUX SIBICHUH U
Heo0XoIuMble (prU3NUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOICTBAa M HM3MEpUTEIbHBbIE MPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (PKHUIKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHErO CrOpaHus, 3JEKTPOCKOI, PeocTar), COCTABIATH
CXEMBbI 3JIEKTPUUYECKUX IIeTel ¢ MOCIe0BaTEeIbHBIM U MapajuleIbHbIM COEAUHEHUEM
3JIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB AIEKTPUUYECKUX LEMeil;

® T[PUBOAUTH NpHUMEpHl (HaXoAUTh HUHGOPMALMIO O TpUMepax) MNPAKTUYECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKH3HH sl oOecreueHus
0€30MacHOCTH TPH OOpalleHHH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXPAaHEHHUS 3J0pPOBbsI M COOJIIOIEHUS HOPM OKOJOTMYECKOTO TMOBEACHUS B
OKpY»Kalolllel cpene;

® OCYHIECTBIATH NOMCK HH(popmanuu ¢usndeckoro cojnepkanuss B HHrepHere, Ha
OCHOBE MMEIOIIUXCS 3HAHUW M MYTEM CpPaBHEHHUS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIICNATE MHMOPMAIMIO, KOTOpas SBJSETCS MNPOTHBOPEUYMBONM MM MOXET OBITh
HEJIOCTOBEPHOM;

® 1CIIOJIb30BATh MPU BBHINOJIHEHUU y4eOHBIX 3a/laHUl HAayYHO-TIOMYJISIPHYIO JUTEpaTypy
(u3nuecKoro cojliep)KaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIAJIETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, IpeoOpazoBaHusi HWHGOpMaLUU U3
OJIHO 3HAKOBOM CHUCTEMBI B APYTYIO;

e co3laBaTh COOCTBEHHBbIE MHCbMEHHBIE U KpaTKHE YCTHBIE COOOIIeHus, 00001mas
MH(OPMALIUIO U3 HECKOJIBKHX HUCTOYHUKOB (DU3UYECKOTO COICpXaHHUSA, B TOM YHCIE
NyOMMYHO  MPEACTaBIATh  PE3yJabTaThl  MPOEKTHOM  HWIIM  MCCIEI0BATENIbCKOM
NEeSITeNIbHOCTH, TMPU STOM T'PAMOTHO HCHOJB30BaTh M3yYCHHBIN MOHATHIHBIN ammapar
Kypca (pU3UKH, COIPOBOXK/IATh BHICTYINICHHE MTPE3eHTAIUEH;

® [pU BBINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBaHUNM (U3UUYECKUX MPOLECCOB
pacripesiesiaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUM C IMOCTABJICHHBIMH 3aJayamH,
CIIEZIUTh 32 BBINOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHUPOBAaTh €ro, aJeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKIaJ B  JIEATENBHOCTh  TPYIIbI, BbICTPaUBaTh
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, IPOSBIISIS TOTOBHOCTD pa3peliaTh KOH(DIMKTHI.

K xoHiy obyuenust B 9 kJjacce mnpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI

oTpakaTh c(GOPMUPOBAHHOCTDH y O0yUaIOIUXCS YMEHU:



HUCIIOJIB30BaTh IIOHATHA: CHCTEMaA OTC‘IéTa, MaTrCpuajibHasA TOYKa, TPACKTOpPUs,
OTHOCHTEIIbHOCTh MEXaHMUYECKOTO IBMKEHUS, nedopmanus (yrmpyras, iacTuueckas),
TPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh M MEpPerpy3Ku, IEHTP
TSDKECTH, aOCOJIOTHO TBEPJOE TENO, LEHTP TSHKECTH TBEPJIOrO Tela, paBHOBECHUE,
MEXaHMYeCKue KoyieOaHWs ¥  BOJIHBL, 3BYK, HH(QPa3ByK ©  yJIbTPa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, HIKaJIAa 3JICKTPOMArHUTHBIX BOJIH, CBECT, 6JII/I30py1(OCTI) u
AaJIbHO30PKOCTb, CIEKTPbI HCIYCKAHWUA W IIOITIOLICHMA, aﬂb(ba, Oera- W raMma-
H3JTy4CHUS, U30TOIIbI, AACPHAA OHCPICTUKA,

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

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SBJIEHUN B OKpYyKaroleM Mupe (B
TOM 4YHUCJIC (1)PI31/I‘-IGCKI/IG SABJICHHA B NPUPOJC: MPUIKMBLEI U OTJIWBBI, ABHUXXCHUC TIJIAHCT
CorHeyHoM CHUCTEMBbI, PCAKTUBHOC ABMXKCHHUEC KUBBIX OPraHM3MOB, BOCIIPUATUEC 3BYKOB
KMBOTHBIMH, 3E€MJICTPSICCHHE, CEHCMUYECKHE BOJHBI, I[yHaMH, 3XO, I[BETa TeIl,
ONTHYECKWE SBICHWS B  NpUpojae, Owojormyeckoe ACHCTBHE  BHIUMOTO,
yAbTPa(UOIETOBOrO W PEHTIEHOBCKOTO M3IyYEHHUH, €CTECTBEHHBIH paIrOaKTHBHBIN
(GOH, KOCMHYECKHE JIy4d, pAAMOAKTHBHOE M3IIyYCHHE NPUPOJHBIX MHHEPAJIOB,
JeHCTBHE PaJOAaKTHBHBIX M3TYUYCHUH HA OPraHU3M YeJOoBeKa), IPH 3TOM NEPEBOIUTH
MPaKTHYECKYIO 33/1a4y B y4eOHYIO, BBIICISATH CYIIECTBEHHBIE CBOWCTBA (IMPU3HAKH)
(bU3MUECKUX SBIICHUN;

OTIMCHIBATh M3YYCHHBIE CBOMCTBA TeNl U (PU3UUECKHE SIBICHUS, UCTIONB3Ys (pruzndeckue
BEJIMYMHBI (CPEIHSAS M MTHOBEHHAsh CKOPOCTh Tella NPH HEPaBHOMEPHOM JABIKEHUH,
YCKOpEHHE, MEepeMEelNIeHNe, MyTh, YII0Basi CKOPOCThb, CHJIA TPEHUS, CHIa YIPYrOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO IMajeHUs, BEC Tela, UMITYJIbC TEJd, UMITYJIbC
CHJIBI, MEXaHH4YecKasi paboTa U MOIIHOCTh, OTCHIMAIbHASL PHEPTHs Tela, NOJHATOrO
HaJl MOBEPXHOCTHIO 3€MJIH, MOTCHIMAIbHASI SHEPT Ul CXKATON MPYKHHBI, KHHETHYECKAs
SHEPrus, IOJHAs MEXaHWYeCKas OSHEprus, MEepuoJ M YacToTa KoJeOaHuH, THHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, ITOKA3aTeNb MPEIOMIICHHS
cpensl), TIpU OMUCAHUM TMPABUIBHO TPAKTOBATH (PM3MUECKHH CMBICI HCIIOJIB3YEMBIX
BEJIMYUH, OOO3HAYEHMS M EIMHUIBI (U3MUECKUX BEJIMYMH, HAXOAUTH (HOpMYIIHI,
CBSI3bIBAIOIME JAHHYIO (U3UYECKYIO BEIWYMHY C JPYrMMH BEJIMYMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITHYUH;

XapaKkTepu30BaTh CBOIMCTBA Tell, (GU3NUECKUE SIBICHUS M MPOLECCHI, UCHOIb3Ys 3aKOH
COXpAHEHMs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, NPUHIMII CYNEPIO3ULUU CHII,
MPUHLUI OTHOCUTENbHOCTH ["anmuites, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaKEHUS M TPEJIOMJICHUS CBeTa, 3aKOHBl COXPAHEHHUs 3apsi0BOIO U
MaccoBOTO YHCEJl MpPHU SJEPHBIX peakuusiX, MHOpU OSTOM JaBaTh CIOBECHYIO
(OopMYITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHYECKOE BBIPAKEHUE;



OOBSICHATH (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHUCJIE€ MU B KOHTEKCTE
CUTyalluii  TPAaKTHKOOPHEHTHPOBAHHOTO  XapakTepa:  BBIBIATh  MPUIHUHHO-
CIICZICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIAroB C OMOPOi Ha 2—
3 W3yuYeHHBIX CBOHCTBa (U3WYECKUX SBICHHWH, (U3UYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 33/1a4M (OMUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHHI ), UCIIOIb3Ys
3aKOHBI U (POpPMyJBI, CBS3BIBArOIINE (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAIU3a
yCIOBHS 3a/layd 3alliChIBaTh KPATKOE YCIOBHE, BBIABIATH HEJOCTAIOMINE WIIH
M30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAMMBIC Ul PEUICHHUS,
MPOBOJUTH pAacy€Tbl W OIEHHWBATH PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
(bU3UYECKO BETUYNHBL;

pacrio3HaBaTh TPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh NpPU TOMOIIH (PHU3UIECKUX
METOJIOB,  WCIIOJIb3YySl ~ ONHCAHWE  WCCIEIOBAaHUS,  BBLICIATH  IIPOBEpsSEMOe
MPEIOJI0KEeHNE, OIEHUBATh IPABMWIIBHOCTh TOPSIKAa TPOBEACHUS MCCIEIOBAHMUSA,
JIeTIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTATHI HAOIIOICHUH 1 OTIBITOB;

MIPOBOJIUTH OMBITHI 10 HAONIOICHUIO (PU3UUECKUX SIBICHUH MM (U3MYECKUX CBOMCTB
TelN (M3yd4eHue BTOPOTo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs DHEPTUH, 3aBHCUMOCTh
nepro/a KoJIeOaHui PyKMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHUMOCTh OT aMIUTUTY/bl MAJIBIX KOJI€OaHWH, MTPSIMOJIMHEHHOE pacTpoCTpaHeHHe
CBETa, pa3JIoKEHHE OeNoro CBeTa B CIEKTpP, M3yuyeHUE CBOMCTB H300pakeHHs B
IUIOCKOM 3€pKajie M CBOWCTB H300pa)ke€HHs MpeAMeTa B coOMparouieil JnH3e,
HaOIOJIEeHNE CIUIOMIHBIX W JIMHEWYaThIX CIEKTPOB U3IYYEHHUS): CaMOCTOSATEIbHO
coOMpaTh YCTaHOBKY M3 U30BITOYHOTO HAOOPa 000pyIOBaHMS, OMMUCHIBATH XO/1 OTIBITA U
€ro pe3ynbTaThbl, POPMYITHPOBATH BHIBO/IBI,

MPOBOJUTH MpPH HEOOXOJMMOCTH CEpPHUI0 MPSMBIX H3MEPEHM, OIpenessis cpeaHee
3Ha4YCHHE U3MepsieMOl BenuuuHbl ((POKycHOE paccTossHHME coOuparomeld JIUH3bI),
000CHOBBIBATH BBIOOP CIIoco0a U3MEPEHHS (M3MEPHUTEIIBHOTO MPUO0Opa);

MIPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (M3MUYECKUX BEIUYHMH C HCIOJb30BAaHUEM
NPSMBIX HM3MEPEHUH (3aBUCHUMOCTh IMYTH OT BpPEMEHU IPU PaBHOYCKOPEHHOM
IBUKEHUM 0e3 HayalbHOHW CKOpPOCTH, TMepuojaa KoyiebaHHl MaTeMaTH4eCcKOTo
MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTU yrja OTPa)KEHUsS CBETa OT yrja MaJeHHs u
yria mpeloMJIeHUs OT yIJia MaJieHus1): IJIaHUPOBAaTh UCCIIEOBAHHUE, CAMOCTOATEIHHO
coOuparh yCTaHOBKY, (UKCHPOBATh pPE3YyIbTaThl IOJYYEHHON 3aBHCHMOCTHU
(¢u3MuecKuX BETUYMH B BUJIE TaOMUIl U IpadUKOB, JeiaTh BBIBOJABI M0 pe3ylbTaTam
WCCIIEeIOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BENMYUH (CpemHsisi CKOpPOCTh U
YCKOpEHHUE Tefa MPU PaBHOYCKOPEHHOM JBI)KEHUHU, YCKOPEHHUE CBOOOIHOTO Ma/JeHUs,
KECTKOCTh TPYKUHBI, KOXPPHUIIMEHT TPEHUS CKOJbXKEHHS, MeXaHudeckas paboTa u
MOIIIHOCTh, YacTOTa W TEepUoa KoJNeOaHW MaTeMaTH4YeCKOro W MPYKHMHHOTO
MasTHUKOB, OINTHYECKass CWJIa coOUparomiel JUH3bI, paJAMOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIMIOJHSATH
W3MepeHusi, cleAys MPEeIOKEHHOW MHCTPYKIIMH, BBHIYHUCISATh 3HAYEHHUE BEIUYHHBI U
aHAIM3UPOBATh TONYyYEHHBbIE pe3ydbTaThl C Y4E€TOM 3a/laHHOM TMOTPEUTHOCTH
U3MEPEHUN;

coOmoaTh TMpaBWJia TEXHUKH Oe30MacHOCTH T1pu paboTe ¢ J1abOpaTOpHBIM
obopynoBaHueM;



pa3nuyaTth OCHOBHBIE NPU3HAKUA HM3YYEHHBIX (DU3MYECKHX MOJENEH: MarepuaibHas
TOUYKa, a0COJIOTHO TBEPIOE TENO, TOUYCYHBI HMCTOYHUK CBETa, JIyd, TOHKAs JIMH3a,
IJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIENIb @aTOMHOT'O S/Ipa;

XapaKTepU30BaTh MPHHLIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB W TEXHHMYECKHX
YCTPOMCTB C OMOPOM HA UX ONUCAHUS (B TOM YHUCIIE: CIIUJOMETP, JATUUKU I1OJI0KEHUS,
paccTOsIHUS U YCKOPEHHSI, PaKeTa, 3X0JI0T, OUKH, TIEPUCKOTI, (POTOAIapaT, ONTHYECKHE
CBETOBO/JIbl, CIEKTPOCKOIN, J03UMETp, KaMepa BuiabCOHa), HCIOJB3Ysl 3HAHUS O
CBOMCTBaX (PM3NYECKUX SBICHUIA U HEOOXOIMMbIe (PU3MYECKHE 3aKOHOMEPHOCTH;
WCTIOJIb30BATh CXEMbI M CXEMaTHYHBIE PUCYHKH H3yYCHHBIX TEXHHUECKUX YCTPOWCTB,
U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLIECCOB IMPHU PELIEHUH y4eOHO-
MPaKTUYECKUX 3a/lay, ONTHUYECKUE CXEMbI JJIsl MOCTPOCHMS] M300paKeHUH B IMJIOCKOM
3epKajie ¥ coOuparouieil JIMH3e;

MPUBOJUTE THpUMEpbl (HAXOAUTh HUHGOPMALMI0O O TMpUMEpPax) MPaKTHYECKOrO
HCIOJIb30BaHUs (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM >KU3HH sl oOecreyeHus
0e30MacHOCTH TpHU OOpalieHuH ¢ NOpuOopaMH M TEXHUYECKHMMM YCTPOHCTBaMU,
COXPAaHEHHUs 370pPOBbsI M COOJIIOJIEHUS HOPM OSKOJOTMYECKOrO IMOBEACHUS B
OKpYKalollen cpene;

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

HCIOJIb30BATh MPH BBITIOJIHEHUU y4eOHBIX 3a/laHUN HAYYHO-MOMYJISPHYIO JIUTEPATYpPy
(u3nuecKoro cojiep)kaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIZIETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, IpeoOpazoBaHusi WHGOpMaLUU U3
OJIHOM 3HAKOBOM CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIC MMUCHMEHHBIE U YCTHBIC COOOIIEHUSI Ha OCHOBE MH(OpMaIUu
U3 HECKOJBKMX HCTOYHUKOB (PU3MUECKOro COAEp)KaHUS, IyOJUYHO IPEACTaBIATh
pe3yNbTaThl MPOEKTHOM WIIM MCCIIEI0BATEIbCKOM NIEATEIBHOCTH, IPU 3TOM I'PAMOTHO
WCIO0JIb30BAaTh H3YYEHHBIN NOHATUHHBIA ammapar HM3y4aeMmoro pasjena (QU3uKd u
COMPOBOXKIATh BBICTYIUIEHUE MpEe3eHTaluell ¢ Y4€TOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro M1Upa
11 DIBIKA - HAVKa oxe ) bubmmoreka [{OK
. W3HUKa - H npu
yia o TpHpoX https://m.edso0.ru/7f416194
bu6moreka [IOK
1.2 o 2 1
HISHHCCIHE BEMIIHAL https://m.edsoo.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIN METO/I MO3HAHUS https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TpoCitie BeliccTna https://m.edsoo.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bu6mmoreka [JOK
' BELIECTBA https://m.edsoo.ru/7f416194
53 Ar 5 bubnuoreka [JOK
. €raTHbIC COCTOSHUS BEIIECTBA
P B https://m.edsoo0.ru/7f416194
Utoro mno pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
b K
3.1 MexaHnueckoe JTBUKEHUE 3 nommorexa 10

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



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

bubmuoreka [JOK
2 41 4 1
3 HEPHITA, Macea, HIOTHOCTD https://m.edsoo.ru/7f416194
bubmmoreka [{OK
. .B 14 2
33 Cuna. Buget i https://m.edsoo0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB
41 Jasnenue. Ilepenaua naBiaeHus: TBEPAbIMU 3 bubnnorexa [JOK
' TeJIaMU, YKUIKOCTIMU U TFa3aMu https://m.edso00.ru/7f416194
bu6moreka [IOK
4.2
Jlaetie XKHAKOCTH ° https://m.edso0.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 HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa i MOTHOCTD https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
>2 Hlpoctere Mexati3MbI > 1 https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
5.3 M 4 1
CRAHIHBCHAN SHEpt https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PeszepBHoOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12



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

8 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TensioBble siBJIeHUsI
bubmmoreka [{OK
1.1 C i 7
TPOCHIE H cBocTBa Beflectsa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
SITIOBRIC HPORCCER https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 7 1 bubmuorexa [JOK
' ¥ MX B3aUMOJIENCTBHE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 h gp::?/(:;.eezzti.ru I7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABIICHIA https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHas MHYKIUS 4 bubmmorexa LIOK
' P She https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

9 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazjnen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHNE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OTTHCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAHMOACHCTBHE Tl https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
e https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pasznen 2. Mexannyeckne Kojae0aHusl U BOJTHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAMITCCINE KOICOAHNA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAHIICCITIE BOIMEL JBYK https://m.edsoo.ru/7f41a4a6
Utoro mno pazneny 15
Pazjaen 3. DileKTpOMarHuTHOE 1MoJie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnnoreka [JOK
' AIIEKTPOMATHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3znen 4. CBeToBbI€ sIBJI€HUS
4.1 3aKoHBI PACIPOCTPAHEHUSI CBETA 6 2 bubnuorexa [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
JIMH3BI U ONITUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4. P 2
3 a3JI0KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBBIE SIBJICHUS
bubmmoreka [{OK
1 " 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM htts.//m.edsoo.ru/7f41ada6
bu6moreka [IOK
2 1
> CTpoeHiie ATOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
>3 AnepHie peakiiiit ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3znen 6. [loBToOpuTe1bH0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 kimace https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'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 INTAHUPOBAHMUE

7 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTpOoHHbIE I (POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

®u3nka — Hayka o npupoje. SABineHus
pupoibl. U3ndecKue SBICHUS

MexaHI/I‘-IeCKI/IC, TCIIJIOBBIC, JICKTPUUCCKUC,
MardiuTHBIC, CBETOBEIC, 3BYKOBBIC SABJICHUSA

dusnyeckue BeJTMYUHEBI U UX HN3MEPCHUC.
Bxopsmias konTpospHas padora.

Ypok-uccnenoanue "N3mepenne
TEMIEPATYPhl MPU TOMOIIN KHUAKOCTHOTO
TEpPMOMETpA U TaTYUKA TeMIepaTypsl"”

Kak ¢usuka u npyrue ecTeCTBEHHbIC HAYKH
M3y4aroT npupoay. EcrecTBeHHOHAYy4YHbIN
MeToJI mo3HaHus. Onucanue Pu3nIecKux
SIBJIEHUH C TIOMOIILIO MOZEIEH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccnenoBanue "[IpoBepka runoTesbl:
JAbHOCTH MOJETA MIapUKa, MyIIEHHOTO
TOPU30HTAIIBHO, TeM 00JIbIlIe, 4YeM OOJIbIle
BBICOTA ITyCKa"

Crpoenue BemiectBa. OMbITHI,
JIOKa3bIBAIOIIUE TUCKPETHOE CTPOCHHE
BEIllECTBA

bubmuoreka [JOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KGHI/IC qacTull BCIICCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a013e



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

VYpok-uccnenoanue «OnbITHI MO

9 HAOJIIOIEHUIO TETIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHMSI BEILIECTBA
B3anmocBs3b MEXy CBOMCTBAMU BEILIECTB B
11 Pa3HBIX arperaTHbIX COCTOSIHUSIX U UX bubnuorexa [JOK
ATOMHOMOJICKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OcoOEHHOCTH arperaTHBIX COCTOSTHUN BOIBI
12 Mexannueckoe BukeHue. PaBHoMmepHoe u bubnnorexa [JOK
HEpaBHOMEPHOE JIBIKEHHE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [IOK
13 CKopoCT®. EAHHILb! CKOpOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer mytu 1 BpeMeHU ABMKEHUS Bubnuorexa LIOK
https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3akoH unepuu. B3anmonericteue
15 TeN E:K MpUYrHA I/ISMPGL;ICHI/IH cxopof:lm Bubnuorexa LIOK
https://m.edsoo.ru/ff0a0c10
TBUKEHUS TEJ
16 IInmoTHOCTE BemecTBa. Pacuer Mmacchel 1 bu6mmoreka [JOK
o0beMa TeJa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
IJIOTHOCTH TBEPAOTO TeIay
18 Pemrenue 3amay mo reme "InoTHOCTE bu6mmoreka [JOK
BemiecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepHCTHKa B3aUMOICHCTBUS
ten. Cuina ynpyroctu. 3akoH ['yka
JIaGopatopHas pabota «/3yuenue
20 3aBHCHUMOCTH pacTsbKeHus (aedopmariim)

NPYXUHBI OT HpHJ’IO)K@HHOfI CHIIBI»



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

21

SIBnenne TaroreHus. Cuia TSHKECTH

CBs13b MEXly CUJION TSYKECTH U Maccoi

22 tena. Bec Tena. Pemenne 3amaq mo teme bubmmorexa LIOK
" " https://m.edsoo.ru/ff0al778
Cuna TspKecTu
23 Cuiia TsSHKeCTH Ha JAPYrux IlaHeTax. bubnuorexa [JOK
dusnyeckre XapaKTePUCTHKH TUIAHET https://m.edsoo.ru/ff0a1502
bubmmoreka [{OK
24 Hsmeperite ciur. Jlntamometp https://m.edsoo.ru/ff0al8cc
bubmmoreka [{OK
25 Bec rema. Hepecomocts https://m.edsoo.ru/ff0al778
26 CroxxeHue AByX CUJI, HAPABJIEHHBIX MO bubmuorexa [JOK
OJTHO¥ mpsiMoii. PaBHOIe#iCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
97 Pemrenue 3agad mo teme
"PaBHoaeiicTBYyIOIIAsA crt"
TpeHue CKOJIbKEHUS U TPEHUE TOKOSI. bubmuorexa [JOK
28
Tpenue B mpUpoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabora «3y4yeHue
29 3aBUCUMOCTHU CHUJIbI TPEHUS CKOJIBXEHUS OT bubnmuoreka [JOK
CHUIBI JJABJICHUS M XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOLIUXCS TOBEPXHOCTEM»
30 Pemenue 3a1ay Ha onpeeneHue
PaBHOJICHCTBYIOLIEH CUIIbI
Pemenue 3agay o Temam: «Bec Tenay,
31 «Fpa(i)nqecxli)e n300pakKeHUE CHUIT» bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOIGHCTBYIOIIAS CHIDY
KonTtponsHas paborta o Temam:
32 «MexaHHuUeCKOe JBIKEeHUEe», «Macca,

IIIIOTHOCTB), «Bec TCIa», ((Fpa(bI/I"IeCKOC



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

n3o0paxeHue cuimy, «CHuibn

Hasnenne. CriocoObl YMEHBIIICHUS U bubnmoreka [JOK
33
YBEIIMYCHUS JIABJICHHS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3za. 3aBUCUMOCTb JIaBJICHHS ra3a bubnuorexa [JOK
0T 00BEMa, TeMIepaTypsbl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHus TBEPIBIMU TEIAMH, bubnuorexa [JOK
KHUJIKOCTSIMU U ra3amu. 3akoH ITackans https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUIKOCTH U T'a3€, BBI3BAHHOE bubnuorexa [JOK
JEWCTBUEM CHJIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «/laBieHue B bubmuorexa [JOK
YKUJIKOCTH U rase. 3akoH Ilackais» https://m.edsoo.ru/ff0a2826
38 CooOmaromuecst COCY/IbI bubmorexa OK
https://m.edsoo.ru/ff0a2970
39 IMuapaBnuueckuii mpece Bubnuorexa LIOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopuiHeBoit )KUAKOCTHBIN
Hacoc
Atmocdepa 3emun. [IpuanHsb
41 CYIIIECTBOBAHUS BO3IYIIHONW 000JOYKH bubmuoreka [JOK
3emin. 3aBHCHMOCTH aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HaJl YDOBHEM MOPS
bubnuoreka [JOK
42 Bec Bo3nyxa. ATMocdepHoe naBieHue https.//m.edsoo.ru/ff0a2bsa
43 N3mepenue armoceproro aapienus. OnbIT bubnunoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTB aTMOC(HEPHOTO JaBICHUS OT bubnunoreka [JOK
BBICOTHI HaJl YpPOBHEM MODPS https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepouns. ATmochepHoe bubnuorexa [IOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
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AaBJICHUC Ha Pa3JIMYHbIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4

Pemenue 3amau o Teme " AtmocepHoe

46 "
JTaBJICHHUC
elCTBHUE KUJKOCTH M ra3a Ha
47 fOFPY)KGHHOGHB HUX TeNo. ApXxuMenoBa Brbmiorexa LIOK
https://m.edsoo.ru/ff0a3276
cuia
JlabopaTtopras pabora «OnpeneneHne
48 BLITaJI;KHBEIOmepﬁ CUJIBI, nei?cmyromeﬁ Ha bubmorexa HOK
https://m.edsoo.ru/ff0a33fc
TEJO0, MOTPYKEHHOE B JKUIKOCTH)
JlabopaTopHas paboTa 1mo Teme
49 «Hccaenosanue 3aBUCHMOCTH Beca Telia B bu6mmoreka [IOK
BOJIC OT 00bEMA TMOTPYKEHHOH B )KUIKOCTh https://m.edsoo.ru/ff0a3514
JacTH TeJla»
bu6mmoreka [IOK
>0 Hnapattite en https://m.edsoo.ru/ff0a3a96
JlabopaTtopHnast padota "KoHcTpynpoBanue
51 apeoMeTpa Wi KOHCTPYHUPOBAHUE JIOJAKU U
omnpezeneHue e€ rpy3onoabEMHOCTH "
Pemenne 3agau mo temam: «IlnaBanue
52 CYyJIOB. BOS,Z[I}[’XOHJ'IaBaHI/IC» «JlaBaeHue bubmmorexa [JOK
. https://m.edsoo.ru/ff0a3654
TBEP/IbIX TEJ, )KUJIKOCTEH U Ta30B»
53 KontponbHas padoTa o teme «JlaBieHue
TBEP/IbIX TEJ, )KUJIKOCTEH U Ta30B»
54 Mexanudeckas pabora bubmmorexa LIOK
https://m.edsoo.ru/ff0a3f82
55 MoutHocTs. EQUHUIEI MOIIIHOCTH bubmorexa HOK
https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenosanue "Pacuér MomHoCTH,



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
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pa3BUBaEeMOM MpU MO IbEME TI0 JiecTHHULE"

IIpocTeie Mexanu3mel. Peryar. PaBHoBecue

o7
CHWJI Ha pblyare
Poruaru B TexHuke, ObITY U IPUPO/IE.
58 Jlaboparopuas padoTa <(};/ICCHI)€3HI;))B3HH6 0.5 bubmmorexa LIOK
N https://m.edsoo.ru/ff0a478e
YCIIOBHI paBHOBECHS pbIyara
Pemenue 3agau mo reme «YcinoBus bubnuoreka [JOK
59
pPaBHOBECHS phlUara https://m.edsoo.ru/ff0a48a6
Koaddurment nonesnoro aecTeust
60 MexaHm3ma. Jlaboparopras pabota 0.5
«M3mepenue KIIJ] HakIOHHON MIIIOCKOCTH
61 Pemenne 3amau o reme "Pabora, bu6moreka [IOK
mormHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprusi. Kunernueckas u bubmuorexa [JOK
MOTEHIHAIbHAS SHEPTHSI https://m.edsoo.ru/ff0a4252
63 3aK0H COXpaHEHUsI MEXaHUYECKON YHEPTUHU Bubnuorexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT T10 TEME
"DKCEepUMEHTAILHOE OTIPEICIICHUE
64 W3MEHEHUS KHHETUYECKOU U 1
MOTEHIIMATLHON SHEPTUH MPHU CKAaThIBAHUU
TeJa 10 HAKIOHHOM MJIOCKOCTH"
65 KonTponsnas pabora no teme «Paborta u
MOIIIHOCTh. DHEPTHs»
66 PezepBHblit ypok. PaboTta ¢ Tekctamu mo bubnuoreka [IOK
Teme "MexaHnueckoe ABuxeHue" https://m.edsoo.ru/ff0adee6
67 PezepBHblit ypok. PaboTta ¢ Tekctamu mo bubnuorexa [IOK

teMe "JlaBneHue TBEPIBIX TN, )KUJIKOCTEH U

https://m.edsoo.ru/ff0a4ffe
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razoB"

PesepBHeIit ypok. Paborta ¢ TekcTamu 1o

68

teme "PaboTa. MomuocTs. JHeprus”

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68
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8 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Jr:;_)n Tema ypoka Beero Konutposabueie | IlpakTuyeckue = 00pasoBaTe/ibHbIE
padoTsI padoThbI pecypchl
OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
1 KMHETUYECKON TEOPUU U UX Ol?I/BITgI)IG 1 Brbmiorexa LIOK
https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1
Monenu TBEpPAOTO, )KUAKOTO U bu6moreka [IOK
3 . 1
ra3000pa3HOro COCTOSIHMIT BEIeCTBa https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, KUJIKOTO U
4 ra3o00pa3HOro COCTOSIHUI BeIllecTBa Ha 1
OCHOBE TOJIOKEHUHN MOJIEKYISIPHO-
KUHETUYECKON TEOPUU
bu6mmoreka [IOK
5 Kpucrannmaeckue u amopdasie Tena 1 htts://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUuJUISIPHOCTD. 1 bubnuoreka [JOK
IToBEpXHOCTHOE HATSHKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIMpeHne U CKATUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs3b TEMIIEpaTyphI CO 1
CKOPOCTBIO TEIUIOBOTO JIBUYKEHUS YACTHI]
9 Buytpennss sHeprusi. CriocoObl U3BMEHEHUs 1 bubnunoreka [JOK
BHYTPEHHEH SHEpTUu https://m.edsoo.ru/ff0a5c60
10 Buas! Tennonepenaun 1 bubmorexa HOK
https://m.edsoo.ru/ff0a6412
11 VYpoxk-koHpepenuus "[Ipakruyeckoe 1 1 bubnuorexa [IOK



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

HMCIIOJIb30BaHME TEIIOBBIX CBOMCTB BCIIICCTB
1 MaTepUaJIoB B LIEIAX dHeprocoOepexeHus"

https://m.edso0.ru/ff0a65c0

12 KommaecTBo TemnoTel. Y nenbHas bubmmoreka [{OK
TEIUIOEMKOCTb https://m.edsoo.ru/ff0a6976
13 YpaBHeHUE TEIUIOBOTO OasiaHca. bubnuorexa [JOK
TerooOMeH 1 TEII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas pabota "HccnenoBanue
14 SIBJ'IeIfI/ISI TI;HJI056MeHa pu CMJCIHII/IBaHI/II/I Brbmiorexa LIOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM W TOPSYEH BOJIBI
Pacuer xonmmdecTBa TEILIOTHI,
15 HE0OX0IMMOT0 JUIsl HarpeBaHusl Teja U
BBIJICIIIEMOTO MM TTPH OXJIaXKICHUU
JlabopaTtopHnas pabota "Onpenenenue bubmuorexa [JOK
16 .
yIeIbHOM TEIIOEMKOCTH BelecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIMBA. Y IeabHasl TEIIoTa bu6mmoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHne n oTBEpAECBaHUE
18 KPUCTAITTUYECKUX IT)SH. VY aenpHas TeroTa Bubmiorexa LIOK
https://m.edsoo.ru/ff0a71d2
IJIaBJICHUS
19 JlaGopaTtopHnas pabdorta "OnpeneneHue bubnuoreka [JOK
yICIbHOMN TEIUIOTHI TUIABICHHS Jiba" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBanre U KOHICHCAIIHSL. bu6mmoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
napooOpazoBaHus U KOHJCHCAIIUH. bubnunoreka [JOK
21
3aBUCHMOCTB TEMIIEPATYPhl KUIICHHS OT https://m.edsoo.ru/ff0a786¢
aTMOC(epHOTO aBICHH
22 Brnaxxnocts Bo3ayxa. JlabopaTopnas padorta bubnuorexa [IOK



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
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

"Onpenenenre OTHOCUTEILHOM BIAXKHOCTH
BO3IyXa"

https://m.edsoo.ru/ff0a7628

Pemenne 3amaq Ha OMpCACIICHUC BJIAXKXKHOCTU

23
BO3/IyXa
[TpuHIMIB pabOTHI TEIJIOBBIX JBUTATEICH.
24 [TapoBas TypOuHa. J[Burarens BHyTPEHHETO
CropaHus
o5 KIIJI rermoBoro nBuratens. TeroBsie bubnuoreka [JOK
JIBUTATEIIN M 3aIIUTa OKPYKAIOICH Cpe/Ibl https://m.edsoo.ru/ff0a7c7c
26 3aKk0oH COXpaHEHHUs U MPEBPAICHUS YHEPTUN
B TETUIOBBIX MpoIleccax
IToaroToBka K KOHTPOJBHOM
27 "'I(‘)e)jn;)o:LIeaﬂBn:HﬂsleIJ/IISMZHepljfg e Bubnuorexa LIOK
N Y https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUM BEIleCcTBa
KonTtponbHas pabota o teme "TernoBsie
28 SIBJ'IeIfI/ISI. I/I3M:HGHI/IG arperaTHbIX Bubnuorexa LIOK
N Y https://m.edsoo.ru/ff0a86ae
COCTOSIHUII BelllecTBa
29 DnekTpusanus tei. [[Ba pona
ANEKTPUYECKHUX 3apsI0B
30 Ypok-uccienoBanue "DieKTpusaius Tei
WHJYKIUEN U IIPU CONPUKOCHOBEHHUU"
31 B3aumopeiicTBue 3apsoKeHHBIX TeJl. 3aKOH bu6mmoreka [JOK
Kysnona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe nojue. HampsykeHHOCTh
32 BJICKT;I/IHGCKOFO TOJIS. HprHI_II/IH Bubnnorexa HOK
. https://m.edsoo.ru/ff0a8a0a
CYIIEPIIO3UIINH JIEKTPUUYECKUX TOJIEH
33 Hocurenu snekrpruyeckux 3apsaos.

OnemeHTapHbIN 3apsan. CTpoeHue aToma



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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34 [IpoBOHUKY U TUAIIEKTPUKU. 3aKOH bubmuorexa [IOK
COXpaHEHHS AIEKTPHUUECKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemrenne 3a1a4 Ha IpUMEHEHUE CBOMCTB bubnuorexa [JOK
AIIEKTPUUYCCKHX 3aPSI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUYECKUH TOK, YCIOBHUS €ro
36 cymecI;BOBaHm. I/ICT(})"-IHI/IKI/I Brbmiorexa LIOK
https://m.edsoo.ru/ff0a95a4
AMEKTPUIECKOTO TOKA
37 JlefcTBUS 3IEKTPUUECKOTO TOKA Brbmiorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jlelicteue
38 AIIEKTPUUYECKOTO TOJISI Ha TTPOBOTHUKH U 1
JTUDIIEKTPUKHA"
39 DIIEKTPUYECKHUI TOK B METaJIaX, JKUIKOCTAX bubmuorexa [JOK
U raszax https://m.edsoo.ru/ff0a9838
40 DneKTprudecKas 1enb U €€ COCTaBHbIC YaCTH
41 Cuna Toka. JlabopaTopHas pabora 05 bubmuorexa [JOK
"3MepeHue u peryIupoBaHue CHIIbI TOKA" https://m.edsoo.ru/ff0a8bd6
DIIEKTpUYECKOE HanpsKeHue. BoabT™MeTp.
42 Ha6opI:1TopHa;1 pa6OIT)a "Uzmepenue u ’ 0.5 bubmmorexa LIOK
| https://m.edsoo.ru/ff0a9%e14
pErylupoBaHUE HAMIPSKEHUS
ConpoTuBjiieHUE MTPOBOJHUKA. Y I€IBHOE bu6mmoreka [JOK
43
COIMPOTHUBIIEHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTh
ANEKTPUYECKOTO COMPOTUBIICHHUS bubnunoreka [JOK
44 1
MPOBOJIHUKA OT €T0 JUIMHBI, TLIOIIA ! https://m.edsoo.ru/ff0aa738
MOINEPEYHOI0 CeUEHUs U MaTepuana"
45 3aBUCHUMOCTh CHJIBI TOKA OT HANIPSKEHUS. bubnunoreka [JOK

3akoH OMa Ui ydacTka 1enu

https://m.edsoo.ru/ff0aad44a
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JlaboparopHas padota "MccrnenoBanne
3aBUCHMOCTH CHJIBI TOKA, HYILETO Yyepe3

bubmuoreka [JOK

46
PE3UCTOP, OT COMPOTHUBIICHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3uctope”
47 [TocnenoBarensHOE U TAPATUICTHLHOE
COCIIMHEHUS TIPOBOTHUKOB
JlabopaTtopHnast pabdota "[IpoBepka mpaBuia
48 CJI0KEHUS HANPSHKEHUN MpH bubnuoreka [JOK
MOCJIEI0BATEIBHOM COCIMHCHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlabopaTtopHnast pabdota "[IpoBepka mpaBuia BuGmorexa LIOK
HOJIMOTEK
49 JIsSl CUJTBI TOKA TP TTapaJIeTbHOM
a prTapa https://m.edsoo.ru/ff0aad1e
COCIMHEHUH PE3UCTOPOB
50 Pemenue 3agau Ha npuMeHeHue 3akoHa Oma bu6mmoreka [IOK
JUTSL Pa3IHYHOTO COCTUHCHHUS TIPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubmuorexa [JOK
3akon J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaGopaTtopHnas pabdorta "OnpeneneHue bubnuoreka [JOK
pabOTHI ¥ MOIITHOCTH SJIEKTPHUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpuyecKue enu 1 MoTpeOuTenu
bu6mmoreka [JOK
53 ANIEKTPUYECKOM HEepruu B ObIiTy. KopoTkoe
P P Y- ROP https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
[ToaroToBka K KOHTPOJIBLHOU paboTe MO TeMe
54 "DnekTpuueckue 3apsaabl. 3apsHKeHHbIE Tea bubnnorexa [JOK
U UX B3auMoaeicTBus. I10CTOSIHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUYECKUH TOK"
55 KonTtposneHas paboTa o teme bubnuorexa [IOK

"DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tella

https://m.edsoo.ru/ff0abea8
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H uXx B3aumoacuctaus. I1ocToOSHHBIN
ANEKTPUUECKUHN TOK"

56 ITocTossTHHBIE MarHUTHI, UX B3aUMOJICHCTBIE
VYpoxk-uccnenosanue "M3ydenue nonaen bubnuorexa [JOK
57 . 1 .
ITOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
58 MaruuTHOE ToJ1Ie. MarHuTHOE T0J1e 3eMITH U bubmmoreka [IOK
€ro 3HaUCHHE IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmneiT DpcTena. MarautHoe noJie
59 SHGKTpI/IzCCKiL)FO ToKa MarHuTHOE 1oJie bubmmorexa LIOK
https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[IpuMeHeHHE AITEKTPOMArHUTOB B TEXHHKE.
60 H§60paTopHa51 pa6:Ta "N3y4eHne NeiCTBHS 0.5 Bubnuorexa LIOK
| https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJISl Ha MPOBOTHUK C TOKOM
DNeKTpOoABUTaTENb MOCTOSIHHOTO TOKA.
Hcnonp3oBanue 3eKTpoaABUTATENIEN B
61 TEXHUYECKUX yCTpoﬁchax Y Ha TPAHCTIOPTE. Bubnuorexa LIOK
https://m.edsoo.ru/ff0ac86¢c
JlabopaTtopHnas pabdora "KoHcTpynpoBaHue u
n3ydeHue paboThl JIEKTpOABUTATEINS "
62 OnbiTel Papajies. 3aKOH JIEKTPOMarHUTHOM
unaykuuu. [Ipasuno Jlenna
DnektporeHepatop. CocoObl MOTydeHHUS
63 ANEKTPUYECKON SHEPTrUu. DIEKTPOCTAHIINU
Ha BO30OHOBJISIEMBIX HCTOYHHUKAX SHEPTUH
64 [ToarotoBka K KOHTPOJIBHOU paboTe MO Teme
"DneKTpuYecKre U MarHUTHBIE SIBJICHUA"
65 KonTposneHas paboTa o teme bubnuoreka [IOK
"DneKTpuUecKrue U MarHUTHBIE SIBJICHUA" https://m.edsoo.ru/ff0acb14
66 PezepBHblit ypok. PaboTta ¢ Tekctamu mo bubnuorexa [IOK
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teme "TemmoBeie sBieHus"

https://m.edsoo.ru/ff0acc5e

PesepBHeIit ypok. Paborta ¢ TekcTamu 1o

bu6mmoreka [{OK

67 1
teme "[1ocTOSIHHBII ANIeKTpUYSCKHid TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. Pabota ¢ TekcTamu 1o 1
TeMe "MarauTHbie ABICHUS"
OBUIEE KOJIMYECTBO YACOB I10
. 68 14.5

[TPOTPAMME
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9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Jr:;_)n Tema ypoka Beero Kontposabubie | IlpakTuueckue | 00pasoBaTe/ibHbIE
padoTsI padoThbI pecypchl
1 Mexanundeckoe aBuxenue. MarepuanbHas 1
TOYKa
Cucrema orcueta. OTHOCUTEIILHOCTh bubnuorexa [JOK
2 1
MEXaHHUYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE PAMONIMHENHOE IBHKEHUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSIMOJIMHEHHOE ABUKEHUE. 1
Cpennsisi © MTHOBEHHAsI CKOPOCTh
5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubmuorexa [JOK
JBIOKEHHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO
6 PaBHOYCKOPEHHOTO JBIKEHHS. ['paduk 1
CKOPOCTH
JlaGopaTtopHnas pabdorta "OnpeneneHue
7 yCKo;eHI/I;II) TCJ‘I;) npu paBHOI})’CEOpeHHOM 1 1 bubmmorexa LIOK
. . https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW TJIOCKOCTH
8 CBobOoauoe nmagenne ten. OnelTe Nanunes 1
PaBHOMEpHOE ABMKEHHE IO OKPYKHOCTH.
9 [Tepuon 11:1) IIaC’fOTa o6pameHH;1.p J}_II>II/I<HGI>'IHa}I u 1 bubmorexa [IOK
https://m.edsoo.ru/ff0ael76
YIJ10Bast CKOPOCTH
10 LleHnTpocTpeMHUTENIBHOE YCKOPEHUE 1
11 IlepseIii 3akoH HproToHa. BexTop cuibl 1 Bubmmorexa HOK

https://m.edsoo.ru/ff0ae612
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Bropoi1 3akoH HeroTona.

bubmuoreka [JOK

12 PaBHOzelcTBYOIIAs chiia https://m.edsoo.ru/ff0ae72a
N bubnuorexa [JOK
13 Tperuii 3akon Herotona. Cynepno3unus cui https://m.e dscI)_E).ru 1036982
14 Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHOB bubnuorexa [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
bubnnorexa [JOK
15 Cina ynpyroetit. 3axor Tyia https://m.edsi.ru/fanecaZ
16 Pemenue 3amgau o teme «Cuita ympyrocTu
17 JlabopaTtopHnas pabota «OnpeneneHue bubmuorexa [JOK
KECTKOCTH MPYKHHBD» https://m.edsoo.ru/ff0aee28
18 Cuna Tpers bu6moreka [IOK
https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo reme «Cuiia TpeHUSD» ];ggg?/(:;zzz(i(.)ri/mafﬂ 6
20 JlaGopaTtopHnas padorta "Onpenenenue bubmuorexa [JOK
K03 pHIIHEHTa TPEHUSA CKOIBKEHHUS" https://m.edsoo.ru/ff0af8be
21 Pemrenue 3agau o treme "3akoubl HeroToHa. bu6mmoreka [JOK
Cuna ynpyroctu. Cuina tpenus” https://m.edsoo.ru/ff0afb8e
29 Cuta TSKeCTU U 3aKOH BCEMHPHOTO bubnuorexka [JOK
TATOTEHHUSA. Y CKOPEHHE CBOOOTHOTO A ICHHS https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JIBukeHne Tex BOKpyr
23 rpaBUTaMOHHOTO IeHTpa (ConHevHast
cucrema). ['amakTuku"
24 Pemenne 3amau no teme "Cuna TSDKECTH U bu6mmoreka [JOK
3aKOH BCEMHUPHOTO TATOTEHHS" https://m.edsoo.ru/ff0af5f8
o5 IIepBas KocMUYECKast CKOPOCTb. bubnuoreka [IOK

HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c
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PaBHOBecue MaTepuabHON TOUKHU.
AbcomotHO TBEpIOE Teno. PaBHOBecHe

bubmuoreka [JOK

26 TBEPAOTO Telia ¢ 3aKPEIUIEHHO I 0ChIO https://m.edsoo.ru/ff0afe36
BpaieHuss. MoMeHT cwibl. LIeHTp TspkecTn
PaBHOBecue MaTepuasbHON TOUKHU.
97 AOcomoTHO TBEpHOE Teno. PaBHoBecHe
TBEPJIOTO TeJa C 3aKPEIIEHHOI 0ChIO
BpaieHuss. MoMeHT cwibl. LleHTp TshkecTn
28 Pemenne 3agad mo reme "MOMEHT CHJIBI. bubmmoreka [{OK
Lentp TsoxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
29 “MlelxaaneCKoe )IBE}KCHI/IC. ’ bubmorexa OK
N https://m.edsoo.ru/ff0b0408
B3aumonericteue Ten"
KonTponbHas pabora o teme
30 “MexEaneCK:e IBIDKEHUE. bubmorexa [IOK
N https://m.edsoo.ru/ff0b06ec
Bsaumoneiictue Tea"
Nmnynsce Tena. UMnynbe cuibl. 3aK0H
31 COXpZHeHI/ISI I/IMnyJILZa. Yupyroe u bubmmorexa LIOK
. https://m.edsoo.ru/ffob07fa
HEeYyIpyroe B3auMoIeHCTBHE
39 Pemenue 3aga4 no reme "3aKkoH COXpaHEHUS bu6mmoreka [JOK
umiynbca' https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepenus "PeakTuBHOE IBHKEHUE
B IIPUPO/JIC U TeXHUKE"
34 Mexanudeckasi paboTa U MOIITHOCTh bubmorexa [IOK
https://m.edsoo.ru/ff0b0a84
35 PaboTa cuibl TSDKECTH, CHITB YIPYTOCTH U bubnuoreka [IOK
CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
36 JIabopatopHas pabota «Omnpenenenue
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pabOoTHI CUJIBI TPEHHSI TPH PABHOMEPHOM
JBAKEHHUHU TeJla 110 TOPU30HTAIIBHON
IIOBEPXHOCTH»

CBs13b 2Hepruu u padoThl. [loTeHmampHas

37
SHEprus
38 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KAHETUYECKOW YHEPTHH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXaHUKE
JlabopaTtopHas pabota «/3y4yeHune 3akoHa bubnuorexa [JOK
40
COXpaHEHHSI SHEPTUI» https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoe ABMIKEHHE U €TO bu6moreka [IOK
XapaKTePUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxatomue KojieOaHus. BeiHyK1eHHbIE bubmuorexa [JOK
konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtuueckuii ¥ IPY>KMHHBIN MassTHUKH
Ypok-uccnenopanue «3aBUCUMOCTb NIEPHOIA
44 K(f)ne6aHI/H71 SIT KECTKOCTHU IPY>KUHBI U I\I/)IaC(f[BI Bubnuorexa LIOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaieHue 3Heprun Mpu MEXaHUYECKUX
KOJICOaHUAX
JlaGopaTtopHas pabora «OnpenencHue
46 qaCTopTLI I/Ipneplfona Kone6afmlll71 PY>KUHHOTO bubmmorexa LIOK
https://m.edsoo.ru/ffOblaec
MasTHUKa»
JlaGopaTtopHas pabora «IIpoBepka
47 HeBaBII)/ICI/II\I/I)OCTI/IpHepI/IOI[a IlcjonegaHHﬁ rpy3a Bubmorexa LIOK
’ https://m.edsoo.ru/ff0b197a
MOJBEIIEHHOTO K HUTH, OT MaccChl Tpy3a»
48 Mexanndeckue BoHbl. CBOMCTBA bu6mmoreka [JOK

MCXaHHUYCCKHUX BOJIH. HpO,Z[OJ'ILHLIe n

https://m.edsoo.ru/ffOb21fe
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MMONICPCHYHBIC BOJIHBI

Ypok-koHpepeHmus "MexaHu4eCKHe BOJTHBI

49 R .
B TBEpIOM Teue. CelicMudeckue BOJTHBI"

50 3Byk. PacnipocTpanenue u oTpaxxeHue 3ByKa

51 Ypox-uccnenosanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

52 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTUYECKHI pe30HaHC
VYpoxk-koHpepenius "YIbTpa3ByK U bubnuoreka [JOK

53
UH(pa3BYK B IPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME

o4 "33211(0HBI COXpaHeHI/lI)ﬂ. Mexalfnqecxne bubmmorexa LIOK
. https://m.edsoo.ru/ff0b25f0
KonTtponbHas padoTa o Teme "3aKoHbI

55 coxpaHeHUs. MexaHn4ecKue KoJaeOanus u
BOJIHBI"

56 DJIEKTPOMArHuTHOE MOJIE. bubnuoreka [JOK
DJIeKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa AJIEKTPOMArHUTHBIX BOJH
Ypok-koupepennus "llkana

58 AJIEKTPOMArHUTHBIX BOJIH. Mcnionp3oBanue bubnunoreka [JOK
AIIEKTPOMATHUTHBIX BOJIH JIJISI COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3n"
VYpoxk-uccnenopanue "M3yueHue CBONCTB

59 BJII)CKTpOMaFIi[I/ITHHX BOJIHy: MOMOIIIBIO Bubmorexa LIOK

https://m.edsoo.ru/ff0b2c6c

MoOMIBHOTO TenedoHa"

60 Pemenue 3a1ay Ha onpe/eieHne YacTOThl U

JJIMHBI BHCKTPOMaFHHTHOﬁ BOJIHBI
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DneKTpOMarHuTHasl IpUpPoa CBETA.

bubmuoreka [JOK

61 CkopocTtb cBeTa. BotHOBBIC CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku cera. [IpsamosnHeitHoe
62 pacmpocTpaHeHue CBETa. 3atmenus CoJHIA U Bubnuotexa LIOK
https://m.edsoo.ru/ffob3658
JlyHsl
3aKkoH OTpaXKeHUs cBeTa. 3epkana. Pemenue
63 3a/1a4 Ha I1)1p1/IMeHeHI/Ie 3a1<01+11)a OTPKCHHUS Bubnuorexa LIOK
https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS bubnuorexa [JOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TotHOE BHYTpEHHEE OTpaXKCHHE CBETA.
65 HCHOJ‘IB?;OBZIF{I:/Ie nonHorrz) BHYTPEHHETO Bubnuorexa LIOK
https://m.edsoo.ru/ff0b3c5c
OTPaXXCHHS B ONITHYECKUX CBETOBOAX
JlabopaTtopHnas pabora "VMccnenoBanue
66 3aBHCHUMOCTH YTJIa MPEJIOMIICHHS CBETOBOTO
Jiyda OT yIJia maJieHus Ha TpaHuIle "BO3IyX-
crexio""
VYpok-koudepennus "Mcrnonp3oBaHue
67 MOJTHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
68 JIunzel. OnTuyeckas cujia JUH3bI bubmmorexa LIOK
https://m.edsoo.ru/ff0b3f2c
69 [TocTpoenne n3o00pakeHUH B TMH3aX bubmmorexa LIOK
https://m.edsoo.ru/ff0b444a
JlaboparopHas pabota "Onpenenenue
70 (I)OKYEHOFI(? paccpTOﬂHHs[ u OI:ITII[/IquKOﬁ CHJIBI Bubnmorexa HOK
_ https://m.edsoo.ru/ff0b4206
coOuparorie JUH3bI"
71 VYpoxk-koHpepenuus "OnTHUecKue TUH30BbIC bubnuoreka [IOK
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npubopsr"

https://m.edsoo.ru/ff0c0a7e

bubmuoreka [JOK

72 ['na3 xak onruueckas cucrema. 3peHue htts://m.edsoo.ru/fObA684
73 VYpoxk-koudepenuus "edekrsr 3penus. Kak
COXPaHUTH 3peHue"
Paznosxxenue Genoro ceeta B ciekTp. OMBITHI
74 Herorona. Cnoxenue CHCKTpaJ'II)HI)II)X IIBETOB. bubmmorexa [JOK
https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
JlabopaTtopnast pabota "OMBITHI 11O
75 Pa3ioKEHUI0 OEJIOT0 CBETa B CIIEKTP U bubmuorexa [JOK
BOCIIPHUSATHIO [[BETA IPEJAMETOB MPH UX https://m.edsoo.ru/ff0cOe2a
HaOJI0IEHUH Yepe3 1[BETOBbIE GUILTPHI"
Ypok-npaktukyMm "BosiHOBEIE CBOKICTBA
76 CBeTa: nucriepcusi, uHTephepeHITUs U
mudpakus”
77 OmnbiTer Pesepdopaa v mmaneTapHast MOJIETb bubmuorexa [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens aroma bopa
79 Hcnyckanue u MorJIONeHUE CBETa AaTOMOM. bu6mmoreka [JOK
KBanTsl. JInHeituaTeie CIIeKTPhI https://m.edsoo.ru/ff0c144c
80 VYpok-npaktukym "HabmoqeHue cnekTpoB bubnunoreka [JOK
ucIyckaus" https://m.edsoo.ru/ff0c1550
81 PaagmoakTuBHOCTE U €€ BUIIBI bubmorexa HOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykionnas bubnunoreka [JOK
MOJEeNb https://m.edsoo.ru/ff0c18ac
bu6mmoreka [JOK
83 PannoaxTtuBHBIE TpeBparieHus. 30Tomnbl

https://m.edsoo.ru/ff0clal4d
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Pemrenue 3amaq mo reme: "PagnoakTUBHBIE

bubmuoreka [JOK

84 npeBparieHus " https://m.edsoo.ru/ff0clb4a

85 [Tepron momypacmana

86 Ypok-koHpepenmus "PagnoakTuBHbIC bubnuorexa [JOK
U3JIYYCHHUS B IPUPOJIC, MEIUIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakiy. 3aKOHbI COXpaHEHUs bubnuorexa [JOK
3apsiZIOBOTO U MacCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBSI31 aTOMHBIX sifiep. CBsI3b MacChI bubnuorexa [JOK
Y SHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amaq mo teme "SnepHbie peakiun"

90 Peakuuu cuHTe3a u neneHus saep. bu6moreka [IOK
Hcrounuku sHepruu CoHIa U 3BE3]1 https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenmus "AnepHas sHepreTuka.

91 JleficTBUSI paIMOAKTUBHBIX U3TyIEeHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME

92 "DeKTpOMarHUTHOE TOJIE. bubnuoreka [JOK
DJIeKTpOMarHUTHBIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBIeHUS"

KounTponbnas pabora o teme

93 "DJIeKTPOMAarHUTHOE TOJIE.
DneKTpOMarHUTHbBIE BOJHBL. KBaHTOBBIE
siBieHUs"

94 [ToBTOpeHue, 06006meHne. JlabopaTopHbIe bubnnoreka [JOK
paboTsl 1o Kypcy "B3aumopeiictBue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 06006menue. Pemenne BuGmmorexa [OK

95 pacUeTHBIX U KAYeCTBEHHBIX 3a]1a4 110 TeMe

"TennoBble mpoueccol”

https://m.edsoo.ru/ff0c2572
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[ToBTOpenue, o6o0menue. Pemenne

bubmuoreka [JOK

96 1
pacUeTHBIX U KaquTBeHHbIXUSaI[alI 10 TEME htts.//m.eds00.ru/ff0c2a22
"KII/] TerutoBeIX ABUTATEIICH"
I1 , 0000 .P

97 aOCzTeC;IEIi}IIf jI I(Sat(l)eclif:::lfmxe;: e:tlf GI:IO TEME 1 bubmmorexa [TOK
p g https://m.edsoo.ru/ff0c2b30
"KIIJ anexkrpoycTtaHoBOK"
[ToBTOpenue, 06061menue. JlabopatopHsie bubnnorexa [JOK

98 1 1
paboThI o Kypey "CBeToBbIe sIBICHUS" https://m.edsoo.ru/ff0c2c52
I1 600 . Pab

99 TeiciTTZiz{ﬁZ’:eh?e 'I'nggim 2OZT2}(I:CHI/I$I B 1 bubmmorexa [IOK

! P https://m.edsoo.ru/ffoc2d6a

MEXaHUKe

100 [ToBTOpenue, 0606menue. Pabora c 1 bubnuoreka [IOK
texkcramu 1o Teme "KosreGanus v BOJTHBI" https://m.edso0.ru/ff0c2e82

101 [ToBTOpenue, o6o6menue. Pabora ¢ 1 bu6mmoreka [IOK
TekcTaMy 110 Teme "CBeToBbIE ABIeHUA" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o6menue. Pabora ¢

102 TekcTamu 1o TeMe "KBaHTOBas U sijiepHast 1
¢duzuka"

OBLIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJIbHBIE YUYEBHBIE MATEPUAJIBI J1JIS1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHE
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