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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢pu3uKe Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHUs COCTaBJIEHA HA OCHOBE
MOJIOKEHUH M TpeOOBaHW K pe3yiabTaraM OCBOCHMSI Ha 0a30BOM YpOBHE OCHOBHOMU
oOpa3oBaTelbHOM MporpaMMel, ipencTaBieHHbIX B DI'OC OO0, a Takxke ¢ yuéToMm (eneparbHOi
paboueii mporpammbl BocimTanus U KoHnenmmu npenogaBanus yaeOHoro npeamera «Duznkay.
Conmepxanue  mporpaMMbl 1o (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHHUE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYarOIIMXCS W OpraHU3alMi0 H3y4eHUs (U3MKH Ha
NEeATeNbHOCTHON OcHOBe. B mporpamMme mo (u3MKE YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanusauun TpeboBanuit PIOC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yidbTaTaM  OOydeHHus, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHMUs.
[Iporpamma no Qu3suke ycTaHaBIMBaeT paclpeielieHne y4eOHOro maTepuana o rojaam
obyuyenus: (1o Kjiaccam), NpeajaraeT MPUMEPHYIO TOCIENI0BATEIbHOCTh H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COJAEPKAHUS U YUETE BO3PACTHBIX 0COOEHHOCTEN
00yJaronuxcs.
[Iporpamma no ¢usuke pa3paboTaHa C IENbI0 OKa3aHUSI METOANMYECKON MOMOIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl o y4eOHOMY MIpPEeIMETY.
®u3zurKa SBISETCS CUCTEMOOOPA3YIOIINM JJISl €CTECTBEHHO-HAYYHbIX YUEOHBIX MTPEIMETOB,
MTOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJIEHUH, N3ydyaeMbIX XUMUEH,
Ouonorueil, actrpoHomueil u usnueckoit reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauOoJiee sicHble oOpa3libl NMPUMEHEHHS HAaydHOTO MeToja
MO3HAHUS, TO €CTh CII0co0a MOJTY4YeHUs JOCTOBEPHBIX 3HAHUM O MHpE.
Onna w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType 0O0IIero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢uzuku Ha 0a30BOM YpOBHE MpEAINoaraeT OBJAJCHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTeCTBEHHO-HAYYHYIO IPAMOTHOCTD:
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLIGHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIIEIOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W HCIOJIb30BaTh HayyHbIE JOKa3aTelbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu wm3yueHus (U3NKU Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHUSA OMIPEICIICHBI B
Konuenuun npenogaBanus yueOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBbI,
yrBepxka€HHOU pemenneM Kosernn MunncrtepctBa npocsenieHusi Poccuiickoit denepanuu
(mpotokomn ot 3 mekadbpst 2019 r. Ne [TIK-48H).
Heian u3yyenus pusnKu:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIeHUs OOydJaroIuxcs K HaydHOMY H3YYEHHIO
MPUPOJIBI, PA3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTABIEHUM O HaydHOM MeTOA€ TMO3HaHUS U (OpPMHUpPOBaAHUE
HCCIIEIOBATENIBCKOIO OTHOILIEHMSI K OKPYXKAIOIIUM SIBJICHUSIM;

e (opMupoOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3y4yeHHs OCHOB CTPOEHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKHY;

e (opMupoBaHHE MPEICTABICHUNA O POJIH (PU3UKH JUIL Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;



® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaTbHON
JeATEIbHOCTH, CBSI3aHHOM C (PM3MKOH, MOATOTOBKA K JAaJbHEUIIEMY OOyYECHHUIO B 3TOM
HaIpaBJICHUU.

JlocTiokeHue STHX Iefiell mporpaMmbl Mo (pU3MKe Ha YpPOBHE OCHOBHOTO OOILEro

o0pa3oBaHus 00eCIICUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:

e mpuoOpeTeHue 3HAHHUI O IUCKPETHOM CTPOCHUH BEIIECTBA, 0 MEXaHHMUYECKHX, TETIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX 1 KBAHTOBBIX SBIICHUSX;

e npuoOpeTeHHWe YMEHHH ONUCHIBATh W OOBICHATH (PU3MUYECKHE SBICHUS C
WCTIOJIb30BAHMEM TIOJTyYCHHBIX 3HAHUIA;

® OCBOGHHE METOJIOB PEUICHHS NPOCTEHIINX pacu€THBIX 33a/Ja4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOIEJIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a71ay;

® Dpa3BUTHE YMEHUH HAOMIOJATh TPUPOJHBIC SIBICHUS W  BBITIOJIHATH  OMBITHI,
nabopaTopHble pabOTHl M AKCIIEPHUMEHTAIBHBIC HWCCIEAOBAHHS C HCIOJIH30BAHUEM
M3MEPHUTEIBHBIX TPUOOPOB;

e ocBOeHHE TPHEMOB pabOTh ¢ HWH(poOpMaImed (QHU3MUECKOTO COACp)KaHUS, BKIIOUYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (GU3WKH, aHaIH3 H KPUTHYECKOE
OlleHMBaHHE MH(OpPMaLINY;

® 3HAKOMCTBO cO cepamu MpoPeCCHOHATHHON JACATEIHPHOCTH, CBA3aHHBIMHU C (DU3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTIKCHHUAX (PU3HMUECKON HAYKH.

Ha usydenne ¢usuku (6a30BbII YpOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSA
oTBoaUTCS 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B Henemo), B 8 kinacce — 68 acoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipenyaraemerit B mporpaMme 1o Gpu3nke nepedeHs J1a00paTOPHBIX pabOT M OMBITOB HOCHT
PEKOMEHIATEBHBIN XapakTep, YYUTeNb JAejacT BBIOOP MpOBEIeHHs Ja0OpaTOPHBIX PadOT |
OTIBITOB C YYETOM UHANBUIYAIBHBIX OCOOCHHOCTEH 00YJaONINXC s, CITUCKA SKCIIEPUMEHTATEHBIX
3aJJaHul, TIpeIaraeMbIX B paMKax OCHOBHOT'O IOCYJapCTBEHHOTO 3K3aMeHa 10 (hU3UKe.
[Iporpamma moJTHOCTHIO COOTBETCTBYET MPOTPaMME BOCITHTATEIILHOW PAOOTHI IIKOJIBI.



COILEPKAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. @u3uka u e€ po/ib B NO3HAHUM OKPY’KAIOIEro Mupa.

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

Ousnueckue BenMuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpUOOPHI.
[TorpemHocTh U3MepeHni. MexayHapoiHas CUCTEMAa €IMHHII.

Kak ¢usuka m apyrue ecrecTBEHHblE HayKd H3y4yaroT npupony. EcTecTBeHHO-Hay4HbIN
METO/i TMO3HAHUS: HAOIIOJEHHE, IIOCTAHOBKA HAy4yHOTO BONPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpPKE THUINOTe3, O0ObsicHEeHHe HalOmogaeMoro spieHus. OnucaHue
(u3NYeCKUX SIBJICHUN C IOMOIIBIO MOJIENIEH.

Jemoncmpayuu.

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

2. O®uznyeckne NMpUOOPHI M MPOIEAYpa MPSAMBIX U3MEPEHHH aHAJOTOBBIM H I (PPOBHIM

prudopoM.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenre HeHbI JeNIeHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.
N3mepenue paccTossHUI.
N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.
Omnpenenenne pasmMepoB MabIX TEI.
W3mepenne TeMmmeparypbl IpH IOMOLIM JKUAKOCTHOTO TEPMOMETpa M JaT4YHMKa
TEMIIEPATYPHI.
6. IIpoBenenue uccienoBaHHUs IO IMPOBEPKE TUIOTE3bl: AATBHOCTh IMOJIETA IIAPUKA,
MYUIEHHOTO TOPU30HTAIBHO, TEM OOJIbIlIE, YeM OOJIbIIE BBICOTA ITyCKa.

Pa3znes 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUH BellleCTBA.

CrpoeHue BemecTBa: aToOMbl M MOJEKYJIbl, HMX pa3Mmepbl. ONBITHL, I0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHUE BELIECTBA.

ok wnE

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

ArperatHble COCTOSIHMSI BEI[ECTBA: CTPOCHHME Ta30B, IKHUAKOCTEH U  TBEPABIX
(kpucTamuinyeckux) Ten. B3auMmocBs3b MexAy CBONMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHBIX COCTOSHUI
BO/IBL

Hemoncmpayuu.

1. HaGmroneHnue 6pOyHOBCKOTO JBIKEHUSI.

2. Habmopenue nudpoysuu.

3. HaOnronenue sBJICHHM, OOBSICHSIOMIMXCS MPUTSKEHUEM WIH OTTAIKHBAHUEM YaCTHUIL

BEIIIECTBA.

Jlabopamopusie pabomot u onvimol.

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

2. OnbITHI 110 HAOIIOAEHUIO TEIIJIOBOTO PACIIUPEHUS Ia30B.

3. OnbIThI 0 0OHAPYKEHUIO IEHCTBUS CHUII MOJICKYISIPHOTO MPUTSKEHHUS.

Paznea 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.



Mexanuueckoe aBmxeHue. PaBHOMepHOe W HepaBHOMEpHOE JBUKeHHE. CKOpOCTb.
Cpennsisi CKOPOCTh IPY HEPABHOMEPHOM JIBMKEHUH. Pacuér myTu u BpeMeHU JABUKECHHUS.

SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell KaKk MpPUYMHA W3MEHEHUSs
CKOpPOCTH JIBIKEHMs Tell. Macca kak Mepa uHepTHOCTU Tena. [lmoTHocth BemectBa. CBA3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cuna kak xapakTepucTuka B3aumojeiictBus Tten. Cwiia ymnpyroctu U 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOIIBIO AMHAMOMETpA. SIBJIEHNE TATOTEHUS U cuiia TsbkecTH. Cuiia TSKeCTr
Ha Jipyrux miaHetax. Bec tena. HeBecomocTs. Ciioxkenue cui, HalpaBieHHbIX IO OAHOM IMPSIMOM.
PaBnoaelictByromast cui. Cuna TpeHusi. TpeHue CKOJMbXKEHUs U TPEeHUe Mokos. TpeHue B mpupoie
Y TEXHHKE.

Jemoncmpayuu.

Habnroenne MexaHu4ecKoro IBUKEHHS Tela.
N3mepenune ckopocTy MPSMOJTMHEHHOTO IBHXKCHHMS.
Habntonenue siBjaeHUs] HHEPIUH.
HaGnronenue nameHeHus CKOPOCTH MPU B3aUMOICHCTBHUH TEJL.
CpaBHeHHe Macc 1Mo B3aUMOJICUCTBHIO TEIT.
CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.
Jlabopamopnwie pabomel u onvimel.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABWXKEHHUS (IIapUKa B KUIAKOCTH, MOJICIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).
2. OmpeneneHne cpenHel CKOPOCTH CKOJBXKEHHS OpycKa WM IMapuKa MO0 HAKJIOHHOW
IIJIOCKOCTH.
3. OmnpezneneHue MIOTHOCTH TBEPIOTO TeNa.
4. OnbIThl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKEeHHs (IedopMarinu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.
5. OmnbIThl, JEMOHCTPHUPYIONINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT Beca Tesla U
XapaKTepa CONMPUKACAIOIINXCSA IIOBEPXHOCTEN.

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

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUs AaBiieHus. JlapieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA ra3a oT 00béMa, TeMreparypsl. [lepenaya naBnenus TBEPABIMU TEIAMHU, )KUIKOCTIMH U
razamu. 3akoH llackans. [ImeBmaTmyeckue MamMHbL. 3aBUCHMOCTH JIaBJICHUS >KUAKOCTH OT
riyounsl.  [mapocratmueckuii  mapagokc. CooOmiarommuecs — cocynsl.  ['mapaBnudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CylIECTBOBAHUS BO3AYIIHOU
obonoukn 3emmn. OnbiT Toppuuemnu. M3mepenne aTtmMocdepHOro aaBieHUs. 3aBUCUMOCTH
aTMoc(epHOrOo JaBJICHHUA OT BBICOTHI HaJd YypoBHeM Mops. [lpubGopbl mis u3MepeHUs
aTMOC(epHOTO JTaBICHHUS.

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

Hemoncmpayuu.
3aBUCUMOCTD JAaBJICHUS I'a3a OT TEMIIEPATYpPHI.

[lepenaua naBneHus KUJIKOCTBIO U Ta30M.
Coobmaromumecs: Cocypl.

I'mppaBnuueckuit nmpecc.

[IposiBnenue aericTBUs aTMOC(EPHOTO TABICHHUSL.

ok wnE

o~ wbdE



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

PaBeHCTBO BBITAIKUBAIOIIEH CHJIbI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue 1naBaHWs TeJ: IUIABAaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOIIEHUS INIOTHOCTEN TEJa U KUJKOCTH.

Jlabopamopubvie pabomot u onvimel.

1.

HccnenoBanue 3aBHCHUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOM B KHUIKOCTh
YacTH TeJa.

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

[TpoBepka HE3aBUCUMOCTH BHITAIKMBAOLIEH CUJIBbI, JEHCTBYIONIEH HA TEIIO B KHUIAKOCTH,
OT Macchl Tena.

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

KonctpynpoBanue apeomerpa WM KOHCTPYMPOBAaHHE JIOJKM M OIpENEIeHUE €€
Irpy30I10AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.

Mexannyeckas pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIyar, 6JI0K, HAKJIOHHAs MI0CKOCTh. [IpaBuiio paBHOBeCHs pplyara.
[Ipumenenue mnpaBuia paBHOBecHS pblyara K OJ0Ky. «3oiyioToe mpaBuio» mexaHuku. KII/]
MPOCTBIX MeXaHU3MOB. [IpocThie MeXaHNU3MBI B OBITY U TEXHUKE.

Mexanndeckas sHeprus. Kunetnueckasi v noteHuuanbHas sueprusi. [IpeBpanienue oqHoOro
BHUJa MEXaHUYECKOUN SHEPTUM B IPYrod. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepbl NPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomel u onvimot.

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 COXPaHEHUSI MEXaHUYECKOU SHEPTUH.

8 KJIACC

Pa3zpen 6. TensioBblie IBJICHUS.

OCHOBHBIE OJIOKEHUSI MOJIEKYIISIPHO--KUHETUYECKO TEOpUH CTpOeHUs BelecTBa. Macca
U pa3Mepbl aroMOB W MOJeKyld. OTBITb, MNOATBEPKIAIOIINE OCHOBHBIE IMOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHHU.

Monaenu TBEPAOTO, KHUAKOTO U ra3000pa3HOro COCTOSHUI BellecTBa. Kpucraminueckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH U TBEPABIX TN HA OCHOBE MOJOKEHUI
MOJIEKYJIIPHO--KUHETUUECKOW Teopun. (CmauMBaHWE M KanWUIIpHbIE sBIeHUsA. TemioBoe
pacLIUpEHUE U CHKATHE.

Temnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBMKEHHUS YaCTHIL.
Buytpennsis sneprus. CriocoObl ©3MEHEHHUs BHYTPEHHEH SHEPTUH: TEIUIoNepeada i COBEpIISHUE
paboTel. Buel Temnonepenadn: TemiIONpPOBOJHOCTh, KOHBEKITHS, U3ITyUYeHUE.



KomnuectBo TermuoTel. YaenpHas TEIUIOEMKOCTh BelIeCTBA. TemiooOMeH U TEIioBOe
paBHOBECHE. YpaBHEHUE TeIUIOBOro OanaHca. IlnaBineHue m oTBepleBaHUE KPUCTAIIMYECKHX
BEIIECTB. YJenpHas Temiora IutaBineHus. [lapooOpazoBanume u KoHjaeHcarus. lcmapeHwue.
Kunenne. YnaenpHas Temiora mapooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpATypbl KUICHHS 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 MIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpOLECCaXx.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO JTBUKEHUS.
Ha6mronenue auddysuu.
Habmronenue siBjaeHU cMauyBaHUS M KaIWJUISIPHBIX SIBJICHUM.
Habntoienue TemnoBoro paciupeHus Tei.
W3menenue naBieHus ra3a npyu U3MeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMepaTypsbl.
Buael Tenonepenayu.
OxnaxkJieHue Npu COBEPLICHUHN PaOOTHI.
Harpesanue npu coBepiieHUN padOThl BHEUTHUMH CHUIIaAMH.
. CpaBHeHUE TEIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
. HaGmroneuue xumnenus.
. Habnonenue nocrosiHCTBa TEMIIEpaTyphl MPU TUIaBICHUU.
13. Mozenu TEIUIOBBIX ABATATEIEH.

CoNoOrwWDE

Tl
N RO

Jlabopamopnuwie pabomel u onvimel.
OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO TMPUTSKEHHUSL.
OnbITHI 0 BRIPAIIMBAHUIO KPUCTANIOB IOBAPEHHOM COJIM WIIK caxapa.
OnpIThI 10 HAOTIOACHUIO TEIJIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTEH U TBEPBIX TEII.
Omnpenenenre AaBlieHUs BO3lyXa B OasioHE IINpHIIa.
OnbIThI, AEMOHCTPUPYIOUIUME 3aBUCHUMOCTb JaBJICHHS BO3JyXa OT €ro o0béMa u
HarpeBaHus WIH OXJIaKICHUS.
6. IlpoBepka TUMOTE3bl JUHEHHOW 3aBHUCHUMOCTH JJUHBI CTOJIOMKA KUAKOCTH B
TEPMOMETPHUECKOHN TPyOKe OT TeMIIepaTyphbl.
7. HaOnronenue u3MeHEHUs] BHYTPEHHEHW SHEPTUM Tella B pe3yibTaTe TeIjionepeaadu u
paboThl BHEIITHUX CHUIL.
8. HccnenoBaHue siBIEHUS TEIIOOOMEHA MTPH CMEUIMBAHUH XOJOIHOM U TOpsSYeid BOIDI.
9. OmpegeneHue KOJIWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM NpHU TEIMIOOOMEHE ¢
HarpeThiM METaJUIMYECKUM IHIIUHAPOM.
10. Onpenenenune yaeabHON TEMIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mpoiiecca UCapeHusl.
12. Onpenenenne OTHOCUTENBHON BIAXKHOCTH BO3/yXa.
13. Onpenenenne yaeabHON TEMIOTHI IUIABJICHUS JIbJa.
Pazgen 7. DiekTpu4ecKHe H MATHUTHDIE SIBJICHUS.
Onexrpusanus Tei. J{Ba poja d1MeKTpUUYECKUX 3apsa0B. B3aumoaeiicTBue 3apsyKEeHHbIX TEIL.
3axoH KynoHa (3aBUCMMOCTH CHJIBI B3aUMOJICHCTBUS 3apSUKEHHBIX TEJl OT BEIMUYUHBI 3aps0B U
pacCcTOSHUS MEXAY TEJIaMHu).

ok wnE



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. B3amMoelcTBME TOCTOSIHHBIX MAarHuTOB. MAarHuTHOE IOJe€.
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. OJEKTPOJBHUTaTeldh IMOCTOSHHOTO ToKa. Mcmombs3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbrtel @apaned. SIBnenwe  snexkTpoMarHuTHOM uwHAYKUMH. IlpaBuno  Jlenna.
OnextporeHepatop. CrnocoObl TOMYyYEHHUS JIIEKTPUUYECKOW HHEPruu. OIJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

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 JIMHHUI 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 mara3us conpoTHBICHHI.
. 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
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Jlabopamopuwvie padbomot u onvimel.

OnbITHI MO HAOTIOACHUIO STICKTPHU3AIUH TNl UHAYKIIMEH U PU COMTPUKOCHOBEHUHU.
UccnenoBanue AeMCTBUS ANEKTPUUECKOTO MOJIsI Ha TPOBOJHUKHU U TUAJICKTPUKH.
COopka u mpoBepKa padOoTHI IEKTPHUECKOH IIETH MTOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIbl TOKA.

N3mepenue u peryampoBaHue HalPSKEHUS.

oA~ wbhE

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 PE3UCTOP, OT COPOTHUBIICHHUS

PEe3UCTOpa U HANIPSDKEHHS HA PE3UCTOPE.

7. OneITBl, JAEMOHCTPHUPYIOIIHE 3aBUCHUMOCTh  DJIEKTPUYECKOTO  COMPOTHBIICHUS
MIPOBOJIHUKA OT €r0 JUTMHBI, IO N MOTIEPEYHOTO CEYEHUS K MaTepHraa.

8. IIpoBepka mpaBuiia CIOXKEHHS HAPSHKEHUH TIPH MTOCIIE0BATEILHOM COSINHEHUH JBYX
PE3UCTOPOB.

9. TIpoBepka mpaBuiia JjIsl CUJIBI TOKA MPH MMAapaUIETFHOM COSTMHEHUN PE3UCTOPOB.

10. Omnpenenenne pabOTHI AIMEKTPUISCKOTO TOKA, HIYIIETO Yepe3 Pe3UCTop.

11. Onpenenenrie MOIMIHOCTH 3JEKTPUUYECKOTO TOKA, BBIIEISEMO Ha pe3nuCTope.

12. VccnenmoBanme 3aBUCHMOCTH CHITBI TOKA, HAYIIETO Yepe3 JIAMIIOUKY, OT HAIPsHKSHHS Ha
HEM.

13. Onpenenenne KI1J] HarpeBarems.

14. VccnemoBanre MarHUTHOTO B3aMMOACHCTBUS IMOCTOSTHHBIX MarHUTOB.

15. I3yyeHne MarHUTHOTO TIOJS TIOCTOSIHHBIX MAarHWTOB TIPH WX OOBEAWHEHUH U
pa3JelieHuu.

16. UccnenoBanue neiCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aUMOIEUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKAa 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 HUCCIENOBAHUIO SIBJICHHUS AJIEKTPOMArHUTHONW WHAYKLUWHU: HMCCIEIO0BAHUE

W3MEHEHUI 3HAYEHUS U HANPaBJICHUS UHIYKIIMOHHOTO TOKA.

9 KIIACC

Pazgen 8. Mexannueckue siBJICHHUA.

Mexanuueckoe ABukeHUe. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KEHMs. PaBHOMepHOe mpsMoiuHelHHoe ABMkeHue. HepaBHomepHOE
npsMoMHeNHOe JaBMkeHue. CpelHsss U MIHOBEHHas CKOPOCTh Teja IPU HEPABHOMEPHOM
JBUKECHUM.

Yckopenue. PaBHOoyckopeHHOE TipsiMOsTMHEHOe ABMKeHne. CBoOoaHOe mageHue. OnbIThl
lanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitnas u
Yri0Bas CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IIepsbiit 3akoH Herotona. Bropoii 3akon Herorona. Tperuit 3akoH Herorona. Ipunimun
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CUJIa TPEHUS CKOJIBKEHHS, Chjla TPEHUs
IIOKOS, IPYTU€ BUJIbI TPEHUSL.



Cuna TSOHKECTH W 3aKOH BCEMHUPHOTO TSITOTCHHS. YCKOPEHHE CBOOOIHOTO TMaICHHUS.
JBwxenue raneT Bokpyr Comnnna. [lepBast kocmuueckast ckopocTs. HeBecoMOCTh U IIEperpy3Ku.

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

Nmnynec Tena. M3menenue mmmyinabsca. MMiynbe cuibl. 3aKOH COXpPAHEHHS HMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanndeckass paboTa U MOIIHOCTh. PaboTa cwil TshkecTH, ympyroctw, TpeHusi. Cs3b

SHEPruu

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

[ToreHnunanpHas 3Heprus c:karod npyxuHsl. Kunernyeckas sHeprus. Teopema 0 KHHETUYECKOU
SHEpPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON SHEPTHH.

Jemoncmpayuu.

1. HaOmomeHne MEXaHUIEeCKOTO JIBHKEHUS TeJla OTHOCHTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE IMyTeld W TPACKTOPHHA JBWKCHHUS OJHOTO M TOTO K€ Telld OTHOCUTEIHHO
PAa3HBIX TEN OTCYETA.

3. H3MepeHHe CKOPOCTH M YCKOPEHUS IPSIMOJTMHEHHOTO JIBYKCHUS.

4. WccrnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JTBUYKCHHS.

5. HaOnronenue nBuxKeHHs Teja M0 OKPYKHOCTH.

6. HaOnromeHne MEXaHHMYECKUX SBJICHUH, IPOUCXOIANINX B CHCTeMe oTcuéra «Tenexkay
pH €€ paBHOMEPHOM U YCKOPSHHOM JIBH)KCHHH OTHOCHUTEIILHO KaOWHeTa (DU3HKH.

7. 3aBHCHMOCTh YCKOPEHUS TeJIa OT MACChl Tejla U JCHCTBYIOIICH Ha HETO CHITHI.

8. HalGnroneHne paBeHCTBA CHUIT TIPH B3aMMOJICHCTBHUH TEJ.

9. V3meHeHue Beca Tena MpU YCKOPEHHOM JIBUKEHUHU.

10. Tlepenavya ummyabca Mpu B3aUMOJACHCTBUU TElL.

11. TIpeoOpa3oBaHus YHEPTUH TIPH B3aUMOICHCTBUH TEJI.

12. CoxpaneHne UMITYJIbCa MPU HEYIIPYTOM B3aMMOICHCTBHH.

13. CoxpaneHnne UMITyJIbCca MPU a0COFOTHO YIPYTOM B3aUMOICHCTBHH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaneHnue MexaHM4eCKOW SHEPTUU MpU CBOOOIHOM Ma/ICHUU.

16. CoxpaHneHnue MeXaHU4ECKOW SHEPTUU MPU JABIKEHUH Tella MOJ] IeHCTBUEM IPY>KUHBI.

Jlabopamopnuie pabomel u onvimel.

1. KoHcTpynpoBaHue TpakTa JUisl pa3roHa U JAJIbHEWIIEro PaBHOMEPHOIO JBMKCHHUS
IapyKa WU TeJIEKKH.

2. OmpepneneHue CpeaHEH CKOPOCTH CKOJBKEHHsI OpyCKa WM JBHYKEHHS IIapHKa IO
HAKJIOHHOM TUIOCKOCTH.

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

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

5. TlpoBepka rumoresbl: €Cliv MPU PaBHOYCKOPEHHOM JIBHKEHUH 0€3 HaualbHON CKOPOCTH
MYTH OTHOCSITCS KaK psiJl HEYETHBIX YUCEIl, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH
OJINHAKOBBI.

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

7. OmnpeneneHne KodpPHUIUEHTa TPEHUS CKOJIBKEHHUS.

8. OmpeneneHue kECTKOCTH MPYKUHBL.



9. Ompenenennie pabOThl CHUIBI TPEHUS TP PABHOMEPHOM JIBUKCHHH TeJa IO
TOPU30HTAJIBHON IIOBEPXHOCTH.

10. Onpenenenne pabOTHI CHIIBI YNPYrOCTH NpU THOABEME Tpy3a C HCIOJIB30BAaHHEM
HEIOABUYKHOTO U MOJABMKHOIO OJIOKOB.

11. V3yuenue 3aKkoHa COXpaHEHUS SHEPTUH.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

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

3aryxatommue kojeOaHus. BeiHyKaeHHbIe Kojebanus. Pezonanc. MexaHnyeckue BOJHBI.
CpoiicTBa MexaHM4eCKUX BOJH. [IpoJ10sibHBIE U MONEpEeYHbIe BOJHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHn4YeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3ByK. ['(poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MH(ppa3Byk u yinbTpa3ByK.

Jemoncmpayuu.

Habmonenue xonebanuii Tea noj 1eHCTBUEM CHUJIBI TSKECTH U CHIIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOaHUHN U Pe30HaHCA.

Pacnipoctpanenuie mpoI0JbHBIX U MOMEPEYHBIX BOJH (Ha MOJIEIH).

Habmtoenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHI pe30HaHC.

ok wnE

Jlabopamopnwie pabomel u onvimel.
1. Ompenenenue 4acToThl U EpUOAA KOJIEOAHUN MAaTEMAaTUYECKOTO MasiTHUKA.
2. OmpezneneHue 4acTOTHI U NEPHOJIa KOJIeOaHHH MPYKUHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCHMOCTU TEpHOJa KOJeOaHUM MOABEIIEHHOTO K HUTU 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. OmnbIThL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb IIEpH0/1a KOJIeOaHU MPYKUHHOTO MasiTHUKA
OT MAacChl I'py3a 1 KECTKOCTHU MPY>KUHBI.
7. VI3amepeHue yckopeHUsi CBOOOHOTO NaICHUS.
Pa3nen 10. DnekTpoMarHuTHOE 1M0J1e ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DNeKTpOMarHUTHOE ToJie. DJEKTPOMarHuTHbIe BOJHBL CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana snexkTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 3IeKTPOMAarHUTHBIX BOJH Ui COTOBOM
CBSI3H.
DnexkTpoMarHuTHas mpupojaa ceera. CKopocTh cBeTa. BoHOBbIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa MEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIEC CBOICTBaA CBETA.
Jlabopamopusie pabomot u onvimol.
1. W3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIILI0 MOOMIBHOTO TenedoHa.
Pa3nen 11. CBetoBble siBICHHS.
JlyueBas monenb cBera. Mcrounuku ceeta. [IpsmoiimHelHOE paclpOCTpPAHEHUE CBETA.
3atmenus Connua u JIynsl. Otpaxkenue cBera. [1nockoe 3epkasno. 3akOH OTpaKE€HHUs CBETA.



[MpenomiieHne cBeTa. 3aKoH MpejoMiicHHs cBeTa. [10IHOe BHYTPEHHEE OTPAKCHUE CBETA.
Wcnoap3oBanue nojiHoro BHYTPCHHETO OTPAKCHUA B OIITUYCCKHUX CBETOBOAAX.

JIunza. Xox nyueit B nmu3e. Ontuyeckas cucremMa (oToamnmapara, MHKpPOCKONA U
TeslecKomna. 1 1a3 kak onTuyeckas cucteMa. ban3opykocTs U 1aJIbHO30PKOCTb.
Paznoxenne 6enoro ceera B ciektp. Onbitel Hetorona. CiioskeHue CIIeKTpaIbHBIX I[BETOB.

Jucnepcus cera.
Jemoncmpayuu.

CoNoar Wb E

[IpssMOnIMHENHOE PAaCIIPOCTPAHEHHE 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 paccenBarolel JIMH3E.

[Tonyuenue n3006paxeHH ¢ TOMOIIBIO JIUH3.

[punnun neiictBus dporoanmnapara, MUKPOCKOIIA U TEJIECKOIIA.

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

HccnenoBanue 3aBUCUMOCTH yIila OTPa)XEHUSI CBETOBOTO JIydya OT yrija MaJaeHusl.
N3ydeHnne xapakTepuCTUK H300pakeHUs ITpeIMeTa B TUNIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH YIila MPEJIOMIICHHS CBETOBOIO JIyda OT yriia MaJieHusl Ha
IPaHULIE «BO3TyX—CTEKIION.

[Tony4yenune n300pakeHUI C TOMOIIIBI0 COOMPAFOIICH JTUH3HI.

Omnpenenenre POKYCHOTO paCCTOSTHUS U ONITHYECKOM CHUITBI COOMpPAIOIIEH JTMH3BI.
OnbITHI MO Pa3IoKeHUIO 0EI0ro CBETa B CHEKTP.

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

Pa3nen 12. KBaHTOBLIC SIBJICHUS.

Omnbiter Pe3epdopna u ruranerapuas mozaenb aroma. Mojaenb aroma bopa. Mcnyckanue u
norjolueHre ceera aromoM. KBantel. JInHeiyaTbie CIEKTPHI.

PamnoaktuBHOCTE. Asbda-, Oera- u ramma-uznydeHus. CTpoeHHME aTOMHOIO sjpa.
Hyxnonnas monens aromHoro siapa. M3otomsl. PaanoaktuBHble mpeBpamienus. I[lepuon
MOJIypacnaia aTOMHBIX sIJIep.

SnepHble peakiMu. 3aKOHBI COXPAHEHHS 3apsAJ0BOTO U MACCOBOIO YHCENl. DHEPIUs CBSI3U
aToMHBIX sifep. CBsA3b Macchl U 3HEpruu. Peakuuu cunTesa u aeneHus saep. VictouHuku snepruu
CouHiia 1 38631,

SAnepHas sHepretuka. JleicTBUA paAMOAKTUBHBIX U3JIyY€HHUI Ha )KUBbIE OPTaHU3MBbI.

Hemoncmpayuu.

ok wnPE

CrieKTpsbl U3JIydeHHs U MOTJIOIIECHHUS.

CrieKTpsl pa3au4HbIX a30B.

Crektp Bomopoza.

Habnronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3Ty4EeHUI.

Perucrpanus usirydeHus NpUPOAHBIX MUHEPAIIOB U IIPOTYKTOB.



Jlabopamopuwvie padbomot u onvimel.

1. HaOmroeHue CIUIONIHBIX U JIMHEWYAThIX CIEKTPOB M3TY9ICHUS.

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

¢dororpadusim).

3. U3mepenune pagnoakTHBHOTO (OHA.

I[MoBTOPHUTEILHO-00001IAIOIIMIA MOTYJIb.

[loBTOpUTENBbHO--0000MIAIOIMI  MOIY/Ib [peAHa3HAYeH JUld CUCTEeMaTH3aluu U
00001IeHUSsT TPEIMETHOTO COJICPKAHMS M OTIBITA IEITEILHOCTH, IPHOOPETEHHOTO MPH H3YYCHUHN
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 n3ydyeHnn JaHHOTO MOYJISL PEATM3YIOTCS U CUCTEMATU3UPYIOTCS BUABI IEATEIBHOCTH,
Ha OCHOBC KOTOPBIX oOecrieynBaeTcs AOCTMIKCHUC TMPCAMCTHBIX W MECTAIPEAMCTHBIX
IUTAaHUPYEMBIX PpEe3YyJbTaTOB 00ydeHUs, (QOpMHUpPYETCs €CTeCTBEHHOHAy4Has TI'PaMOTHOCTB:
OCBOCHHMEC HAYYHBIX METOAO0B UCCICA0OBAHUA SIBIICHUH IprUpOAbI U TCXHUKHU, OBJIAICHUC YMCHUAM U
00BSACHITH (1)I/ISI/I‘I€CKI/IC SABJICHUSA, IPUMCHAA IMOJTYYCHHBIC 3HAHHWA, pCUIATE 3aa4ud, B TOM YHCJIC
Ka4C€CTBCHHBIC U OKCIICPUMCHTAJIbHBIC.

[TpuHIMIIHAIBHO AEATETBHOCTHBIN XapakTep JaHHOTO pa3jelia pealn3yeTcs 3a CUET TOro,
qTo o6yqa}01u1/1ecs[ BBIIIOJIHAIOT 3aaHusA, B KOTOPBIX UM IIPEAIaracTcA:

Ha OCHOBC IOJYUYCHHBIX 3HAaHUH pacrmo3HaBaTb U HAYYHO OOBICHITH (1)I/ISI/I‘IeCKI/I€ SIBJICHUA
B OKpY)Karolllel MpUpoJie ¥ NOBCETHEBHON KU3HH;

HCII0JIb30BaTh HAYYHBIC MCTOAbI MCCICOO0OBAaHUA (bI/I?:I/I'-IeCKI/IX ﬂBHCHHfI, B TOM 4YHCJIEC JIA
MIPOBEPKHU TMIOTE3 U MOJTYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HaydHbIE OCHOBBI Hanbojiee BaKHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJIOTHUH,
HanpuMep, MPaKTUYECKOTO UCIIOJIb30BAHUS PA3IMYHBIX HICTOYHUKOB SHEPTUU Ha OCHOBE 3aKOHA
MIPEBPALIEHUS U COXPAaHEHHsI BCEX U3BECTHBIX BUJIOB SHEPTHUU.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

Wzyuenne ¢pu3nku Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHus HAIlPaBJIeHO Ha

JOCTHIKEHHUE JIMIHOCTHBIX, METAIIPEIMETHBIX M IMPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIHTATOB.

B pesynbraTe uzydyenus (pu3MKU Ha YpOBHE OCHOBHOT'O 00I1I€r0 00pa3oBaHus y
oOyyaromerocst OyayT c(OpMHUPOBAHBI CIEIYIOUINE THNYHOCTHBIC Pe3yIbTAThl B YACTH:

e 1) MaTpHOTHUYECKOT0 BOCIIUTAHUSA:

® — [IpOSIBJIEHUE UHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PU3HUECKOM
HayKH;

® — [ICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSM POCCUUCKUX YUEHBIX--(U3UKOB;

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

® —TOTOBHOCTh K aKTHBHOMY Y4aCTHIO B 0OCY)KJI€HHH OOIIECTBEHHO 3HAUUMBIX M 3THUECKHUX
po6JIeM, CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (PU3UKH;

® — OCO3HAHHWE BAXHOCTH MOPATbHO--3TUYECKUX MPUHIIUIIOB B JACSITEIIBHOCTH YUEHOTO;

e 3)3CTeTH4YecKOro BOCIIUTAHMS:

® — BOCHPHATHE ICTETHUYECKUX KaueCTB (PU3NUECKON HAyKU: €€ TAPMOHUYHOTO TTOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

¢ 4) HEHHOCTH HAYYHOI0 NO3HAHUS

® — OCO3HAaHME LIEHHOCTU (PH3MUYECKON HayKH KaK MOIIHOIO MHCTPYMEHTA MMO3HAHUS MUDA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BaXKHEUIIIEH COCTABISIONIEH KyIbTYpHI;

e — pa3BUTHE HAYYHOMU JTH0003HATEIHLHOCTH, MHTEPECA K UCCIIEI0BATENbCKON AESITETbHOCTH;

e 5) popMupoBaHus KYJbTYPbI 310POBbSI M IMOIHOHAJILHOI0 0J1ArONOJYyYHS:

® — OCO3HAHME LIEHHOCTH 0Ee30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MUp€, BAXKHOCTHU MPaBUJI O€3011aCHOTO TIOBECHHS Ha TPAHCIIOPTE, Ha IOPOTax, C
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B JIOMAIIIHUX YCIIOBHUSX;

e — chopMHpPOBAaHHOCTH HaBbIKa pedIeKCUU, MPU3HAHUE CBOETO MpaBa Ha OMIHUOKY U TAKOTO
e MpaBa y APyroro 4eloBeKa;

e 6) TPYyA0BOIr0 BOCIIUTAHMS:

® — aKTHBHOE y4acTHE B PEIICHUU IPAKTHUECKUX 33/1a4 (B paMKax ceMbH, 00pa30BaTeIbHOMN
OpraHu3aliy, ropoJia, Kpas) TEXHOJIOTUYECKOM U COIIMAIbHOM HallpaBJICHHOCTH,
TpeOyIOIMMX B TOM YHCIie U PU3NIECKUX 3HAHUH;

® — HMHTEpeC K MPaAKTUYECKOMY U3yUEHHIO podeccuil, CBI3aHHBIX C PUIUKOIL;

e 7) 3K0JIOTHYECKOT0 BOCIUTAHUS:

e — OpHEHTalUs Ha MpUMEHEHHe PU3NYECKUX 3HAHUM JIJIs peleHus 3a/1a4 B 00J1acTu
OKpY’KaroIlel Cpe/ibl, MJIAaHUPOBAHUS MOCTYIKOB U OIICHKH UX BO3MO>KHBIX MOCIEACTBHIA
JUISL OKpYKaroLIel cpebl;

e — OCO3HaHHE MNI0OATHFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTel X pelieHus;

e §8) ajanTanyMu K M3MEHSIOIIUMCS YCJIOBUAM COUMATBHON U NMPUPOAHOM Cpe/bl:

e — MOTPeOHOCTh BO B3aUMOICHCTBUY TIPU BHITIOJTHEHUH UCCIIEIOBAHUI U MTPOEKTOB
(bu3nuecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

® — [IOBBILIECHUE YPOBHS CBOCH KOMIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JeATEIbHOCTb;

e — noTpeOHOCTh B ((OPMUPOBAHUU HOBBIX 3HAHHI, B TOM YuCIe (GOPMYIUPOBATH UJIEH,
MOHATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;



e — oco3HaHUE Ae(HUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIICTEHTHOCTEH B 00J1aCTH (DU3UKH;

® — [UIAHUPOBAHME CBOETO PA3BHUTHUS B MPHOOPETCHUU HOBBIX (M3UUCCKUX 3HAHUM;

e — CTpeMJICHHE aHAJIM3UPOBATh U BISIBIISATH B3AUMOCBSI3U TIPUPO/IbI, OOIIECTBA K SKOHOMHKH,
B TOM YHCJIC C HCIIOJIb30BaHHEM (DU3NYCCKUX 3HAHUM;

e — OIICHKA CBOMX JCUCTBUH C yIETOM BIIUSHUS HAa OKPYXKAIOIIYIO CPETY, BOBMOKHBIX
rI100aIbHBIX IIOCIIEACTBUHN.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe OCBOEHHS TpOrpaMMbl 1O (M3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOy4atomierocss OyayT c(opMUpOBaHbI MeTamnpeAMeTHbIe pe3YJbTaThl,
BKJIIOUYAIOLIME TO3HABaTeNIbHbIE YHUBEPCAJbHbIE YueOHbIE JIEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaJbHbIE YUeOHbIE AEUCTBUS, PETYIATUBHbBIE YHUBEPCAJIbHBIE yUeOHbIE AEUCTBHUS.

Ilo3HaBaTeabHbIE YHUBEPCAJIBHBIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble joruyeckue a1eiicTBUsA:
® BBISBIIATH U XapaKTEPU30BATh CYIICCTBCHHBIC IPU3HAKN OOBEKTOB (SIBJICHUH);
® YCTAaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KJIACCHU(PUKAIIUN, OCHOBAHHUS JIJIs1 000O0IICHUS
Y CPaBHCHWS,;
® BBIABJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pacCMaTpUBaeMbIX (pakTax, JaHHBIX U
HaOJIOICHUSAX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;
® BBIABIATH NPUYMHHO--CIICIACTBEHHbIE CBSI3U NPU U3YYEHUH (PU3NYECKUX SIBICHUH U
MPOLIECCOB, JENaTh BBIBOJBI C HCIHOJB30BAHUEM JEAYKTHUBHBIX U HHIYKTHUBHBIX
YMO3aK/II0YE€HUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBA3SX (PU3MUECKUX BEIUYUH;
® CaMOCTOSTEIIBHO BBEIOMPATH CIIOCO0 pemeHus yaeOHoH hru3ndecKoit 3a1auu (CpaBHEHUE
HECKOJIbKMX BAapUaHTOB peUICHHs, BbIOOp HauOoyiee MOAXOIAIIEro ¢ Yy4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPUEB).
Ba3oBble ucciienoBarebCcKHe N1eiCTBUA
®  CIOJIb30BAaTh BOMPOCHI KaK UCCIIEOBATEIbCKUN HHCTPYMEHT MTO3HAHUS;
® TPOBOJUTH [0 CAMOCTOSITEILHO COCTABJIIEHHOMY IJIAaHY OIBIT, HECIOKHBIN (pu3rueckuii
AKCIIEPUMEHT, HEOOIbILIOE HCCIeI0BaHNe (PU3UUYECKOTO SIBICHUS,
® OIEHMBATh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMAIUIO, MMOJTYUYCHHYIO B XOJI€
WCCIIEIOBAHUS W SKCIIEPUMEHTA;
® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS U BBIBOJABI IO  pe3ylibTaTaM
MIPOBEIEHHOTO HAOIIO/ICHUS, OTIBITA, UCCIIEIOBAHMS,
® [POTHO3UPOBATH BO3MOKHOE JalbHElIee pa3BUTHE GU3NUECKUX MPOIIECCOB, a TAKXKe
BBIJIBUTATh MPEIOJIOKEHUS 00 UX PAa3BUTHUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.
Padora ¢ undpopmanueii:
® TMPUMEHATh PA3NIUYHBIE METOJbI, MHCTPYMEHTHI M 3allpoChl MpU TMOUCKE U OTOOpe
MHGMOPMALIUY WK JAaHHBIX ¢ Y4ETOM MPENIOKEHHON yueOHOUM Qu3ndecko 3a1auu;
® aHaJIM3UPOBATh, CUCTEMATHU3HPOBATh U WHTEPIPETUPOBATH MHPOPMAIMIO PA3TUUYHBIX
BUJIOB ¥ JOPM TMpeACTaBICHUS;



CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBbHYIO (OpPMY MpeAcCTaBIeHUS HHGOpMAIMH U
WLUTIOCTPUPOBATh pelIaeMble 3a7a4ll HECJIOXHBIMH CXEMaMH, AuarpaMMaMmy, HWHOU
rpaduKoif 1 ©X KOMOUHAIHSIMH.

KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yabTaToB JIadOpaTOpHBIX paboT u
IIPOEKTOB 33J]aBaTh BOIIPOCHI 10 CYLIECTBY O0CYKIAa€MOM TEMBbI M BBICKA3bIBATh UJIEH,
HalleJICHHbIE Ha PEIlIeHUE 3a/Jau U MO yIep KaHnue 0J1aroKenaTeabHOCTH OOIIeHHUS;
COMOCTAaBJIATh CBOU CYXKICHHUS C CYXKJIEGHUSMU JPYTMX YYacCTHMKOB JMajora,
oOHapyXUBaTh Pa3IMYNe U CXOJICTBO MO3HIINH;

BBIpaXaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U MTUCHMEHHBIX TEKCTaX;

NyOJIMYHO  TMPEACTaBIATh  PE3yJAbTaThl  BBIMNOJIHEHHOTO  (DU3MYECKOr0  OIbITa
(3KCcTIepuMeHTa, UCCieI0BaHus, IPOEKTA);

MOHUMATh U UCIIOJIB30BATh MPEUMYIIIECTBA KOMAHTHOW W HHMBHUIYaTIbHON pabOTHI IpH
pElIeHNH KOHKPETHON (pr3nueckoil mpoOiemsl;

MPUHUMATh 1€ COBMECTHON JAEATEIbHOCTH, OpPraHM30BBIBATH JEHCTBUS MO €€
JOCTHKEHHIO: PaCHpeNeNiaTh poJid, 00CYyKIaTh MPOLECCHl U PE3YybTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH

BBITIOJIHATh CBOIO 4acTh pabOThl, JOCTUTash KaueCTBEHHOI'O pe3yibTara IO CBOEMY
HaTPaBJICHAIO U KOOPIUHHUPYS CBOU JACUCTBUS C JPYTHMH YICHAMH KOMaHIbI;
OIICHMBATh KaYeCTBO CBOETO BKJIAJ1a B OOLIUI MPOIYKT 110 KPUTEPHUSIM, CAMOCTOSATEIHHO
c(OpMyYJINPOBAHHBIM Y4aCTHUKaMH B3aUMOACHCTBHSL.

PeryasiTuBHbIe YHHBEpPCaJbHbIE YUeOHbIE TeliCTBHS

Camoopranuszanms:

BBISIBIISITH TIPOOJIEMBI B AKU3HEHHBIX U YUEOHBIX CUTYALUIX, TPEOYIOUIUX I PEeLICHUS
(buznyecKux 3HaAHUI;

OPUEHTUPOBATHCS B PA3IIMYHBIX MMOJX0AaX MPUHATHUS pelIeHUN (MHANBUAYAIBHOE,
MPUHSATHE PEIIeHUs B TPYIIe, IPUHATHE PELICHUI IPYIIO);

CaMOCTOSITEIIBHO COCTABJIATH aJITOPUTM pellieHUs] PU3NYECKOM 3a/1auM UITH IJIaHa
HCCIIEIOBAHUS C YUETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BOZMOXKHOCTEH,
apryMEeHTHUPOBATh MpeAsiaraeMble BapUaHThl PEIICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIlICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

JlaBaTh aJI€KBATHYIO OLICHKY CUTYalLluH U MpeylaraTh IjaH €€ U3MEHEeHMS,;
OOBSICHATh IPUYMHBI JOCTHKEHUS (HETOCTUKEHUS) Pe3yIbTaTOB AEATEIbHOCTH,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JICTEILHOCTH (B TOM YHCIIE B XO/1 BBIIOJHEHUS (PU3NUECKOTO
UCCIIeIOBAaHUS UIIH ITPOEKTa) HA OCHOBE HOBBIX 0OCTOSITENILCTB, N3MEHHUBIIUXCS
CUTYallUi, YCTAaHOBJIEHHBIX OIIMOOK, BO3HUKILIUX TPYIHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSIM;

CTaBUTh ceOsl Ha MECTO JPYTOro 4eaoBeKa B X0JI€ CIIOpa MM IUCKYCCUHM Ha HAYyYHYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JOTHKY JIPYTroro;

MPU3HABATh CBOE MPABO HA OUIMOKY MPU PELICHUH (PU3NYECKUX 3a/1a4 WK B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBoO IPYroro.



HPEJMETHBIE PE3YJIBTATBI

K xonmy obyuenust B 7 KJjacce mpeJMETHBIE pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHUN:

WCTIONb30BAaTh TMOHATHS: (U3NYECKHE W XHMHUYECKHE SBJICHHSA, HaOIIo/eHHe,
HKCIIEPUMEHT, MOJIEJb, TUTIOTE3a, CAMHHUIBI (PH3MUECKUX BEJIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSHUS BellecTBa (TBEPIOE, KHIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBUKEHHE  (paBHOMEPHOE, HEpaBHOMEPHOE,  NPSIMOJIMHEWHOE),  TpaeKTopus,
paBHOJeHcTBYIOmas cwia, aedopmanust (ynpyras, IUIacTHYecKasi), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbI;

pasznuuath sBiIeHUs (Iuddy3us, TemIoBoe IBUKEHNE YaCTUIl BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEpPHOE JIBUKEHUE, MHEpLHUs, B3aHUMOJICICTBHE Tell, paBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOMN OChIO BpallleHus, Iiepeaya 1aBJIeHUs TBEPIBIMU TEIaMHU,
KUAKOCTAMU U TrazaMmu, aTtMocepHOoe [aBjeHHe, IUIaBaHWE TeJ, MpPEeBpalleHus
MEXaHUYECKOI HEPTUH) N0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (GU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIIEHUE U3YYEHHBIX (QU3NYECKUX SBJICHUH B OKPYXKAIOLIEM MHpE, B
TOM uucie (QU3NYECKHE SBJICHUA B IMPHUPOJE: NMPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOM M HEXUBOU NPUPOJE, ACHCTBHE CWIBI TPEHHUS B INPUPOJE U
TEXHUKEe, BJIMSHHE aTMOC(PEPHOTO HABJICEHHS Ha XUBOM OpraHusM, IUIaBaHuE pbIO,
pBIUard B TeJjie 4YeJOBeKa, MPU 3TOM IMEPEeBOIUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJIEJISITH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHN ) (PM3UUECKHUX SBIICHU;

OTIHMCHIBATh U3yUCHHbBIEC CBOMCTBA TEN U (PU3NYECKHUE SBJICHUS, UCIONIB3YS (PU3NUECKUE
BETMYMHBI (Macca, 00bEM, IJIOTHOCTh BEIIECTBA, BpPEMs, MyTb, CKOPOCTb, CPEIHSsS
CKOPOCTb, CHJIA YIIPYTOCTH, CUJIa TSXKECTH, BEC Tella, CHIIa TPEHUs, 1aBlieHue (TBEPAOTO
Tena, >KUIKOCTH, Ta3a), BBITAJIKUBAIOLIAs CUJa, MEXaHM4yeckas paboTa, MOIIHOCTb,
IJIEY0 CHUJIbI, MOMEHT CHJIbL, KO3(PQUIMEHT TOJIe3HOTO MACWCTBUA MEXaHU3MOB,
KMHETUYeCcKas W IMOTEHIMaIbHAs SHEpPrusi), NMpU OMHMCAHUU MPABWIBHO TPAaKTOBAThH
(bu3HYeCKUit CMBICI UCTIOJIB3YEMbIX BEIHUNH, X 0003HAYEHUS U €IUHUIBI (PU3UUECKUX
BEJIMYMH, HAXOJUTh (OPMYJbl, CBS3BIBAIOIINE MAaHHYIO (DU3MYECKYI0 BEIUYHHY C
OPYTMMU BEJIMYMHAMH, CTPOUTH TpaduKu H3y4EeHHBIX 3aBUCHMOCTEH (PHU3MUECKHX
BEITUYMH;

XapaKTepu30BaTh CBOMCTBA T, (PU3MUECKUE SIBICHUS U MPOLIECCHI, UCTIOb3Ys IPaBHIIa
CIIOXEHHsI CHJI (BJIOJIb OJIHOM mpsiMoit), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena,
MpaBWJIO paBHOBeCHs phiuara (0OJ0Ka), «30JI0TO€ TMPABUIIO» MEXaHUKH, 3aKOH
COXPaHEHHUS MEXaHWYECKOW ZHEpPIruH, MpPU STOM AaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3alUCBIBaTh €M0 MaTEMaTHYECKOE BBIPAKECHHUE;

OOBSCHATD (PU3HUECKHE SBICHUS, IPOLIECCHI M CBOMCTBA TEJl, B TOM YUCIIE U B KOHTEKCTE
CUTyallull  IPAKTUKO-OPMEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  IPUYHUHHO-
-CIIE/ICTBEHHBIE CBSI3H, CTPOUTH OObSICHEHUE U3 1—2 TOTHYECKUX I1aroB ¢ ONopoi Ha 1—
2 UW3y4YyeHHBIX CBOMCTBa (U3MUECKUX SABICHHUH, (QU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemaTh pacuy€THble 3a7auyd B 1—2 JEHCTBHs, MCHONB3Ys 3aKOHBI U (OPMYIIBI,
CBsI3bIBalOIIMeE (PU3NYECKHE BEJTMUMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3a/1auy 3alUChIBATh
KpaTKoe yCJOBHE, MOJCTABIATh (PU3MUECKUE BETUYMHBI B (OPMYJBI U TNPOBOAUTH



pacu€Tbl, HAaXOAWTH CIPABOYHBIC JAHHBIC, HEOOXOJWMBIC MJISi pEIICHUs 3anaad,
OILICHUBATh PEATMCTUYHOCTD MOJTYYCHHOH (PU3HUECKON BEIIMUHMHBL,

pacro3HaBaTh Ipo0IEMbl, KOTOPhIE MOKHO PEIIUTH ITPU MOMOIIH (PU3UUYECKUX METOJIOB,
B ONMCAHHUU MCCIEAOBAaHUS BBIJENATh IPOBEPSIEMOE IPEANOJIOKEHUE (TUIIOTESY),
pasnuyaTth ¥ MHTEPIPETUPOBATH NOJYYEHHBIH PE3YyNbTaT, HAXOAUTh OLIMOKU B XOJ€
OIIBITA, JIEJIATh BBIBOJIBI I10 €r0 PE3YJIbTATAM;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tel:  (OPMYIIMPOBATH TPOBEPSIEMbIE MPEINOI0KEHUS, COOMpPaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aIUCHIBATH X0/ OTIBITa U (JOPMYITUPOBATH BHIBOJIBI,
BBITIOJIHATH MPSMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MAcChl Tella, 00bEéMa, CHIIBI U
TEMIEPATYpPhbl C HCIOJIb30BAHUEM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aMHUCHIBATh
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTU OJHOW (PM3MYECKON BEIMUYMHBI OT JPYroil ¢
HCII0JIb30BAHNEM TNPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUXKYIIETOCS
TeJaa OT BPEMEHU JBIKEHUS TEJa, CUIIBI TPEHUS CKOJIBXKEHUS OT Beca Tella, KaueCTBa
00pabOTKM TIOBEPXHOCTEH TeNl © HE3aBUCUMOCTH CHJIBI TPEHHsS OT IUIOIIAn
COIIPUKOCHOBEHUS TEJ, CUJIBl YIIPYrOCTH OT YJJIMHEHUs INPYXWHBI, BBITAJKABAIOLIEH
CiIbl OT OOBEMaA MOTrPYKEHHOM YacTM Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, Ha KOTOPYIO MOTrPYKEHO TeJo,
YCIIOBUU TUIaBaHUSl TeJ, YCIOBHH paBHOBecHs phluara M OJIOKOB), Y4acTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOTO HCCIeIOBaHUs, COOMpaTh YCTAaHOBKY U  BBINOJHSATH
U3MepeHus, cleAysl MPeUIoKEHHOMY IJIaHy, (PMKCUPOBATh PE3yJbTaThl MOITY4EHHOMN
3aBUCHUMOCTH (PU3MUECKUX BETMYHMH B BUJIE ITPEATI0KEHHBIX TaOIUIl U TpaduKOB, JeNIaTh
BBIBO/IBI 110 PE3YJIbTAaTaM UCCIEIOBAHNUS;

MPOBOJUTh KOCBEHHBbIE H3MEPEHUS (PU3NYECKUX BEJIWYUH (IUIOTHOCTH BeIleCTBa
KUJOKOCTH W TBEPAOrOo TeNa, Cuila TPEHHsS CKOJIBKEHHUs, [JIaBJIEHME BO3/yXa,
BBITAJKUBAIOLIAsl CHJIa, JEWCTBYIOIIAasgs Ha MOTPYKEHHOE B IKUIKOCTh TEJIO,
KO3 (GUIIMEHT MOJIE3HOTO JAEHUCTBUS MPOCTHIX MEXaHU3MOB), CIEIys MpPeIOKEHHOU
WHCTPYKUMU: MIPU BBIMOJIHEHUHU U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIMYMHBI;

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

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

XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX omucaHus (B TOM YHCIE: MOAIIUIMHHUKH, YCTPOMCTBO
BOJIOIIPOBOJA, TMAPABIUYECKUN IIPECC, MAHOMETP, BBICOTOMEDP, IMOPIIHEBOM HACOC,
apeoMeTp), UCHOJb3ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUH M HEOOXOIUMbIE
¢u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPUMEPHl (HAXOAUTh MH(OPMAIMIO O TMpuUMepax) MPaKTHYECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEAHEBHOM KHU3HM Il OOecredeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpubopaMu U TEXHUUECKUMH YCTpOMcTBaMmuy,
COXpaHEHMs 3JIOpPOBbsI M COONIONICHHS HOPM HKOJOTHYECKOTO IOBEIEHHUS B
OKpYXKarollen cpene;



OCYILIECTBIISITh OTOOp HCTOYHUKOB WH(popMmanuu B HHTEpHETE B COOTBETCTBHH C
3aJaHHBIM MOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOLIMXCS 3HAHUN U IYTEM CPABHEHUS
Pa3MUYHBIX UICTOYHUKOB BBLICTATH HH(DOPMAIIHIO, KOTOPAS SBISETCS MPOTUBOPECUNBOM
WJIM MOXKET OBITh HEJIOCTOBEPHOM;

WCIIOJIb30BaTh MIPH BBHIMIOJIHEHUH YIEOHBIX 3aIaHUI HayYHO--TIONYJISIPHYIO JTUTEPATYPY
(u3HYECKOTO CoAepKaHMs, CIPABOYHBIC MAaTePUAIILI, PECYPCHI ceTH MHTEepHET, BIaIeTh
npuéMaMu KOHCIICKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHus WHPOPMAIUU U3 OJHOMN
3HAKOBOU CUCTEMBI B IPYT'YIO;

co37aBaTh COOCTBEHHBIC KpAaTKHUE MHCHbMEHHBIC U YCTHBIC COOOIIEHUS HA OCHOBE 2—3
HMCTOYHUKOB WH(pOPMAIUU (PU3NICCKOTO COJACPIKAHUS, B TOM YHCIIC IyOJUYHO JCTaTh
KpaTKHe COOOIIEHUS O Pe3yabTaTax MPOEKTOB WM y4eOHBIX HCCIIEIOBAHUM, TIPU ATOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHBIM MOHATUHHBIM ammapar Kypca (usukw,
COIPOBOXKAATh BBICTYIUIEHUE MPE3EHTALINEN;

MIPU BBITIOJIHEHUH YYEOHBIX TTPOCKTOB M MCCIEAOBAHUI paclpeessiTh 00s13aHHOCTH B
TpYIIE B COOTBETCTBUM C MTOCTABJICHHBIMH 3a/1a4aMH, CIEAUTH 3a BBIITOJIHEHUEM IIaHa
NEHUCTBUM, aJeKBaTHO OIIEHUBATh COOCTBEHHBIM BKJIAJl B JIEATEIBLHOCTH TPYIIIIHI,
BBICTPAaUBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAsi MHEHUE OKPYKAIOITHX.

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

HCIIOJIB30BaTh NOHATHUA: MacCa W pa3MCpPbl MOJICKYJI, TCIIJIOBOC ABMIKXCHUC aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUIMUECKHEe W aMOop(HBIE Tena,
HACBILEHHBIA ¥ HEHACBILEHHBIN Map, BIAXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEPrus, TEIIOBOW JABUTATENb, AJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsl, dJIEKTPUUECKOE
110J1€, MPOBOIHUKU U TUDJIEKTPUKH, TOCTOSHHBIHN AIEKTPUUECKUI TOK, MAarHUTHOE T10JIE;
pasznuyath SBJACHUS (TEIUIOBOE pACHIMPEHHE M CKaTue, TeIuvlonepenaya, TEIIOBOE
paBHOBeCHe, CMayMBaHHE, KamWwUIApHbIE SBJICHUS, UCHApeHue, KOHJEHCAlus,
IJIaBJICHUE, KpucTaJm3anuss  (OTBEpJEBaHUE), KUTICHHE, Teruionepeaaya
(TEerIonpoBOIHOCTh, KOHBEKIUS, H3JIyd€HHUE), SJIEKTPU3alus Tell, B3auMOJICHCTBUE
3aps0B, JEUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MarHuToB, JEMCTBHE MAarHUTHOIO IOJISI HAa MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas
UHIYKIHS) 10 ONHMCAHMIO MX XapaKTepHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX 1aHHOE (GU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SBICHUI B OKpPYXKAIOUIEM MUpE, B
TOM uucie (u3uveckue SBICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSIKEHHE U
KalWUIIpHbIE SBJIEHUS B MpPUPOJIE, KPHUCTAIBI B mpupone, usnydeHue CouHila,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHE POCHI, TyMaHa, HHEs, CHera,
ANIEKTPUYECKHE ABJICHUS B aTMOc(hepe, IIMEKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emutd, Apeid motocoB, POIb MATHUTHOTO TOJIS TSl )KU3HH Ha 3eMJIe, MOJISIPHOE
CUSHHE, TpPHU O5TOM TMEPEeBOJUTh TMPAKTUYECKYIO 3aJadyy B Y4eOHYIO, BBLIETSATH
CYIIIECTBEHHBIE CBOICTBA (MTPU3HAKK) (PU3NIECKUX SBIICHUII;

OTIMCHIBATh U3YYCHHBIE CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, UCTIONB3YS (PU3UYECKHE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI SHEpPrUsl, KOJHWYECTBO TEIUIOTHI, YAEIbHas
TEMJIOEMKOCTh  BEIIECTBA, YJEJIbHAass TEIUIOTAa IUIABJIEHUS, YyJAENbHas TeIoTa
napooOpazoBaHus, ylelbHas TEIUIOTAa CrOpaHHs TOIUIMBA, KOA(M(GUIIMEHT MOJIE3HOTO
JEHCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENIbHAS BIIAXKHOCTh BO3/yXa, JJEKTPUUYECKUU
3apsiji, CUJIa TOKA, AIEKTPUUECKOE HaIlPSHKEHUE, COMPOTUBIIEHUE TPOBOJHUKA, YACIBHOE



COIPOTHBIIEHUE BELIECTBA, pad0Ta U MOILHOCTD JIEKTPUUYECKOTO TOKA), IPU ONHUCAHUU
MPAaBUIBLHO TPAKTOBATh (PU3MUYECKHI CMBICIT MCIOIB3YyEMBIX BEJIIMYMH, 0003HAYCHUS U
eIUHUIBl  (U3UYECKUX BEIMYUH, HAXOMUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKyI0 BEIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TpapUKH H3Y4YECHHBIX
3aBHCUMOCTEH (PU3MUECKIX BEINYHH;

XapaKTepU30BaTh CBOICTBA TeJ, (PU3MUECKUE SIBICHUS M IPOLECCHI, HCHOJB3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOPHUH CTPOEHHS BELIECTBA,
MPUHIIMI CYIEPIO3ULMH 110JIEN (Ha KAaYECTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH OMa A58 yyacTka Len, 3akoH Jxoynsa—JIeHna, 3aKkoH COXpaHEeHHUs SJHEPruy, MpU
3TOM J1aBaTh CJIOBECHYIO ()OPMYJIHMPOBKY 3aKOHA U 3alMCHIBATH €0 MATEMAaTUYECKOE
BBIPAKEHUE;

OOBSACHATh (PU3MUECKHE TPOIECCHl U CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYaIuit MIPaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISITh
MIPUYHMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTh OOBSICHEHHE M3 1—2 JIOTMYECKUX ILIAroB C
onopoit Ha 1—2 M3yuyeHHBIX CBOMCTBA (PU3UUECKUX SABIECHUH, (PU3NUECKUX 3aKOHOB WIH
3aKOHOMEPHOCTEN;

pemate pacy€THple 3aJaud B 2-3 JeMCTBHS, HCHOJNb3yd 3aKOHBI U (HOPMYIIBI,
CBS3bIBAIOIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3aa4H 3all1ChIBAaTh
KpaTKO€ YCIIOBHE, BBISBIIATH HEJIOCTAaTOK NaHHBIX JJIs PELIeHUs 3ajaud, BHIOMPAThH
3aKOHBI U POPMYIIbI, HEOOXOAUMBIE [T €€ PeLIeHUs], TPOBOAUTH PACYETHI U CPABHUBATH
MOJIy4€HHOE 3HaYeHHEe (PU3NYECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh IPOOIEMbI, KOTOPbIE MOKHO PEIINUTh ITPU MOMOIIH (PU3NYECKUX METOJIOB,
HCIOJIb3YSl ONMCAHHME HCCIECNOBAaHMS, BBIICIATH IPOBEPSAEMOE IPEATIONOKCHHE,
OLICHUBATh MTPaBUIIBHOCTH NMOPSIIKA POBENCHNUS UCCIIEOBAHMS, IEJIaTh BBIBOBI;
IIPOBOJIUTH OIBITHI 110 HAOIIOJEHHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUECKHX CBOWUCTB
Tesl (KalWUISIPHBIE SBJICHUS, 3aBUCHUMOCTb JaBJIEHUS BO3AyXa OT ero o0béMa,
TEMIIEPATYPBI, CKOPOCTH IPOLIECCA OCTBIBAHUS U HArPEBAHUS IIPU U3IyYCHUH OT LIBETA
u3Iyqaoume  (moriomaronieif) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIEPATYPbl JKUAKOCTH W IUIOIAOU €€ IIOBEPXHOCTH, JJIEKTpU3alMs Tel U
B3aUMOJICHICTBUE VIEKTPUYECKUX 3apslOB, B3aUMOJECHCTBUE IOCTOSHHBIX MArHUTOB,
BHU3yaJIM3alsl MarHUTHBIX MOJIEH NOCTOSTHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO IOJIS
Ha IPOBOJAHHK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA, CBOMCTBA JJIEKTPOJBUTATENs
IIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpoBepseMble MPEINOJ0KEeHUs, COOUpaTh
YCTAHOBKY M3 MPEJIOKEHHOI0  00O0pylOBaHMs, OIKUCHIBaTh XOJA OIBITa U
(opMynupoBaTh BBIBOABI;

BBIIIOJIHAT NPSAMBIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBLHON BIIQKHOCTH BO3.yXa,
CHJIBl TOKa, HANpsDKEHUS C HUCIOJIb30BAaHUEM aHAJOTOBBIX MPHUOOPOB M JIATUYUKOB
(¢U3NYEeCKUX BEIMYUH, CPAaBHUBATh pe3ylbTaThl H3MEPEHUH ¢ Y4€TOM 3aJaHHOU
a0COJIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PM3UUECKOI BEIMUYMHBI OT JPYrou c
UCIOJIb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIEHHS MPOBOJHHUKA OT
€ro JUIMHBI, IUIOIIAJN NOMEPEYHOTO CEYEHHS M YJEIBHOIO CONPOTHUBIICHUS BELECTBA
IIPOBOJTHUMKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOJHUK, OT HANPSHKEHUS HA MPOBOJIHUKE,
UCCIIeZIOBaHUE TIOCIIEA0BATEIPHOIO W MapaJlIeIbHOTO COEIMHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh MCCIIE0BAaHUE, COOUPATh YCTAHOBKY M BBINIOJHATH M3MEpPEHHs, CIeays



MPEUI0KEHHOMY TUIaHy, (PUKCUPOBATH PE3ybTATHI MOJyYCHHONH 3aBUCHMOCTH 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, coOMUpaTh OSKCIEPUMEHTAJIbHYIO YCTAHOBKY, ClEIys
MPEUI0KEHHONW UHCTPYKIUH, U BBIYUCIISATH 3HAYCHNE BEIINIHMHBL,

e coOmomaTh TMpaBWJa TEXHUKH Oe30mMacHOCTH T1pH pabore ¢ J1aOOPaTOPHBIM
o0opynoBaHuEM;

® XapakTepU30BaTh MPHUHIUMBI JCHCTBHA W3YyYEHHBIX MPHOOPOB M TEXHHUYECKUX
YCTPOMCTB € OMOPOM Ha UX OMHCAHMS (B TOM YHUCIE: CUCTEMa OTOILJICHUS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMETp, BOJBTMETP, CUETUMK DIEKTPUUECKOMN
SHEpPruM, OJJIEKTPOOCBETUTENbHbIE MPHUOOPHI, HarpeBaTeNIbHbIE AJIEKTPONPUOOPHI
(mpuMepsl), AIIEKTPUYECKHE NPEIOXPAHUTENTH, SJIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MIOCTOSIHHOTO TOKa), MCIOJIb3YS 3HAaHUA O CBOWCTBaX (DU3MUECKUX SIBICHUH U
Heo0XoIuMble (prU3NUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOICTBAa M HM3MEpUTEIbHBbIE MPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PHCYHKaM (SKUAKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMET,
TUTPOMETp, JBUTATEIb BHYTPEHHErO CrOpaHus, 3JEKTPOCKOI, PeocTar), COCTABIATH
CXEMBbI 3JIEKTPUUYECKUX IIeTel ¢ MOCIe0BaTEeIbHBIM U MapajuleIbHbIM COEAUHEHUEM
3JIEMEHTOB, pa3finyasi yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB IEKTPUUECKUX LIETICH;

® T[PUBOAUTH NpHUMEPHl (HaXoAWTh UHGOPMALMI0O O TPUMEPAX) MPAKTHYECKOTO
UCIOJb30BAHUSA (PU3MUECKUX 3HAHUM B IIOBCEJAHEBHOM XKH3HM I oOecredeHus
0€30MacHOCTH TPH OOpalleHHH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHMs 3JI0pOBbsl M COONIONEHHS HOPM OSKOJIOTMYECKOTO TIOBEJCHUS B
OKpY»Kalolllel cpene;

®  OCYLIECTBJIATh MOUCK HH(POpMALUU PU3HUECKOTO cofiepkaHus B IHTepHeTe, Ha OCHOBE
UMEIOIIUXCA 3HAHUM M NMyTéM CpaBHEHMs JOIOJHUTENIBHBIX MCTOYHHMKOB BBIJCIATH
MH(pOpMaIIHIO, KOTOPast SBJISIETCS IPOTUBOPEUUBOM MIM MOXKET OBITh HEIOCTOBEPHOM;

® UCMOJb30BATh MIPU BBIIOJIHEHNU y4eOHBIX 3aaHUN HAYyYHO--TIOMYJISPHYIO JIUTEPATypy
(U3MYECKOro CcoslepKaHMsl, ClIpaBOYHbIE MaTepHuallbl, pecypchl cetu MIHTepHeT, BiaieTh
npuéMaMi KOHCHEKTHPOBAHUSA TEKCTa, IpeoOpa3oBaHus HHPOPMALUU M3 OJHOH
3HAaKOBOM CHUCTEMBI B JIPYIyI0;

® Co3/1aBaTh COOCTBEHHbIC IHCbMEHHBIE M KpaTKME YCTHblEe COOOLIeHMs, 0000masn
MHGOPMALIMIO U3 HECKOJBKUX HCTOYHHMKOB (DU3MYECKOTO COJEp)KaHUs, B TOM YHUCIIE
NyOoJIMYHO  MpPEACTAaBIATh  pe3yibTaThl MPOEKTHON MM  HMCCIel0BaTelbCKON
JEATeNbHOCTH, MIPU 3TOM IPAMOTHO HCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN ammapar
Kypca (pHU3UKH, COIPOBOXKIATh BHICTYINICHHE [TPE3EHTALIUCH;

® [pU BBHINOJHEHUH YYEOHBIX IPOEKTOB M HCCIENOBaHMM (U3NYECKUX MPOLECCOB
pacripesiesiaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUM C IMOCTABJICHHBIMH 3aJayamH,
CIIEZIUTh 3a BBIOJIHEHHEM IUIaHa JEeHCTBUH M KOPPEKTUPOBATh €ro, aJaeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJaX B  JICATEIBHOCTb  IPYIIbl,  BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, IPOSBIISIS TOTOBHOCTD pa3peliaTh KOH(DIUKTHI.

K xoHiy oOyueHust B 9 kJjacce npeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI

oTpakaTh c(GOPMUPOBAHHOCTH y OOYUAIOIUXCS YMEHU:

® UCMOJb30BAaTh MOHATHS: CHUCTEMa OTCY€Ta, MarepuaibHas TOYKa, TPACKTOPHUS,

OTHOCHUTEJIbHOCTh MEXaHMUYECKOTO JIBMXKEHUS, nedopmanus (yrnpyras, iacTudeckas),



TPEHUE, LEHTPOCTPEMUTEIIFHOE YCKOPEHHE, HEBECOMOCTh M MEpPerpy3ku, IEHTp
TSDKECTH, aOCONIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPIAOTO Tela, pPaBHOBECHE,
MEXaHMYeCKue KoyiebaHus ¥  BOJHBL, 3BYK, MH(QPa3ByK H  yJIbTPa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, HIKaJIA 3JICKTPOMArHUTHBIX BOJIH, CBCT, 6JII/I30pyKOCTB u
AaJIbHO30PKOCTb, CICKTPbl HMCIYCKAaHWA W IOTJIOIICHUA, aJII)Cpa-, Oera- U ramma-
H3JTy4YCHUS, U30TOIIbI, AACPHAA SHCPIrCTUKA,

pasiindaTtb SABJICHUSA (paBHOMepHOC U HCPAaBHOMCPHOC HpﬂMOJ’IHHGﬁHOG JBHXXCHUC,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE TBHKEHUE, CBOOOHOE TaJICHHE TN, PABHOMEPHOE
ABHUKCHHUC 110 OKPYXHOCTH, BSaHMOI[CﬁCTBHe TCI, PCAKTUBHOC JABMIKCHUC,
KosiebaTenbHOe JBM)KEHHE (3aTyxXalollue W BBIHYXKACHHBIC KOJIOAaHWs), PE30HaHC,
BOJIHOBO€ JBIDKEHHE, OTPAKEHUE 3ByKa, MPSMOJMHEWHOE pacIpoCTpaHEHHE,
OTpaKeHHE U MPEJIOMIICHHE CBETA, TIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKEeHUE
0eroro cBera B CHEKTP M CIIO)KEHHE CIIEKTPAbHBIX I[BETOB, HCIIEPCHUS CBETa,
€CTCCTBCHHAA paIluOAKTUBHOCTb, BOSHUKHOBCHUEC JIMHENYaTOr0 CIICKTpa I/I3J'Iy‘-IeHI/I$[) 10
OIMMCAaHUIO UX XapaKTCPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, AECMOHCTPUPYIOIIHUX JAHHOC
(buznuecKoe sIBICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SIBICHUN B OKpY)KarolleM MUpe (B
TOM 4YHUCIIC CbI/ISI/I‘—IeCKI/Ie SABJICHUA B NPUPOJAC: IMPUIMBBI U OTJIWBBI, ABHXXCHUC IIJIAHET
ConHeuHoit CHUCTEMbI, PCAKTUBHOC ABMKCHHUEC KUBBIX OPraHM3MOB, BOCIIPUATUEC 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICCHUE, CeHCMUYEeCKHe BOJIHBI, IyHAMH, 9XO0, IBETa TeJ,
OIITUYCCKUC SABJICHU S B mnpuponae, OHMOJIOTNYECKOE HeﬁCTBHe BHUIUMOTIO,
yABTPaQHUOJIETOBOIO M PEHTTEHOBCKOTO H3JIy4EHUH, €CTECTBEHHBIH pPaaUOAKTHUBHBIN
(hoH, KOCMHYECKHE Jy4H, pPaTUOAKTUBHOE U3IYYEHHE NPUPOJHBIX MHHEPaJoB,
NecTBHE paIMOaKTUBHBIX M3IYYeHUN Ha OpraHU3M 4esloBeKa), MPU ITOM NEPEBOJIUTH
MPAaKTUYECKYIO0 3a/lady B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(hbUBUYECKUX SIBICHUH;

OTHCHIBATh U3yYCHHBIC CBOMCTBA TeN U (PU3UYECKHUE SBJICHUS, UCIONB3YS (PU3NUYECKHEe
BEJIMYMHBI (CPEIHSAS U MTHOBEHHAs CKOPOCTh Tella MPU HEPaBHOMEPHOM JBHKECHHH,
YCKOpEHHE, MepeMelleHne, MyTh, YrioBas CKOPOCTh, CHJIa TPEHHUS, CHJIa YIPYIOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIrO MaJeHHs], BEC Tella, UMITYJbC Tella, UMITYIIbC
CWJIbI, MEXaHN4ecKas paboTa U MOIIHOCTb, MOTEHLIMATIbHAS HEPIUsl Teja, MMOJAHITOTO
HaJ| MOBEPXHOCTHIO 3€MJIM, OTEHIIMATIbHASI DHEPTUSI CXKATON MPYKUHbBI, KHHETUYECKast
SHEprus, MOoJHasi MEXaHUUYECKasl YHEPTus, IEPUOJI U YaCTOTa KOJIeOaHUA, ATUHA BOJIHBL,
IPOMKOCTH 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKA3aTeNb MPEIOMIICHUS CPEJIbI),
IIpU OTMHMCAHUU MPABUIIHLHO TPAKTOBATh (PMU3UUYECKHI CMBICI HCIOJIb3YEMbIX BEITUYHH,
0003HaYeHHS] ¥ €AMHUIIBI (PU3MUECKUX BEIHYMH, HAXOAUTh (DOPMYIIBI, CBSA3BIBAIOILIUE
JTaHHYIO (U3NYECKYIO BEJIMUUHY C IPYTUMH BEJIMUYMHAMU, CTPOUTH I'paUKH U3y4EeHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIHUNH;

XapaKTepH30BaTh CBOMCTBA TeJ, (PU3UUYECKHUE SIBJICHUS U MPOLIECCHI, UCIONIB3YS 3aKOH
COXPaHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHIIUII CYNEPIIO3UIIUN CHII,
MPUHIIUI OTHOCUTENBHOCTH [ anunes, 3akoHbl Hpl0TOHA, 3aKOH COXpAaHEHUS UMITYIIbCA,
3aKOHBI OTPAXEHHUSI M TPEIOMIICHHS CBETa, 3aKOHBI COXPAaHEHUS 3apsI0BOTO H
MacCOBOTO YHCEN PHU SACPHBIX PEAKIIHX, IPH TOM J1aBaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA U 3alMCBHIBAaTh €M0 MaTEMATHYECKOE BBIPAKECHUE;

OOBSACHATh (PpU3MUECKHE MPOIECCHl W CBOWCTBA Tell, B TOM YHUCJIE€ MU B KOHTEKCTE
CUTyalluii  MPaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABISATH  MPUYUHHO--



CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX I11aroB ¢ ONOPOM Ha 2—
3 W3y4eHHBIX CBOWMCTBA (PU3UYECCKUX SBIICHUH, (UINYCCKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 33/1a4M (OMUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHMUI ), UCIIONb3Ys
3aKOHBI W (OPMYJIBI, CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAIIN3a
yCIOBHS 3a/Iayd 3alliChIBaTh KPATKO€ YCIOBHE, BBIABIATH HEJOCTAIOMINE WIIH
M30BITOYHBIC JAHHBIC, BHIOMPATh 3aKOHBI M (OPMYIBI, HEOOXOIUMBIC IS PEIICHUS,
MPOBOJUTH pAacy€Tbl W OIEHMWBATH PEATUCTUYHOCTh TOJYYEHHOTO 3HAYCHHUS
(bu3HYECKON BEIIMYNHEIL;

pacro3HaBaTh Ipo0IEMbl, KOTOPHIE MOKHO PEIIUTH ITPH MTOMOIIH (PU3NIECKUX METOJIOB,
WCTIOJNb3ysl OINWCAHWE WCCIENOBAHMS, BBIICIATH IPOBEPSIEMOE IPEIIOJI0KEeHNE,
OIICHUBATh MPABUIBHOCTH TMOPSAKA MPOBEACHUS WCCIEIOBAHUS, IeNaTh BBIBOJIHI,
MHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOICHHUH 1 OTIBITOB;

MIPOBOJIMTH OMBITHI TIO HAOIIOJCHUIO (PU3NICCKUX SIBJICHUN WM (PU3NICCKUX CBOHCTB
Ten (M3yd4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpAaHEHUs PHEPTUH, 3aBHCUMOCTh
nepro/ia KoJIeOaHui MPyKMHHOTO MasTHUKA OT MacChl Tpy3a U )KECTKOCTH NPYKUHBI U
HE3aBUCUMOCTh OT aMIUTUTYbI MAJIBIX KOJI€OaHHH, MPSIMOJIMHEHHOE paclpoCTpaHeHNE
CBETa, pa3jiokKeHHe OeJI0ro CBeTa B CIEKTP, U3yYeHUE CBONCTB U300paKEHUS B IIIIOCKOM
3epKajie U CBOWCTB M300pakKeHUs TpeaMeTa B coOuparomieil JmH3e, HaOIIoIeHue
CIUTOIIHBIX ¥ JIMHEHYaTBhIX CIIEKTPOB M3JIyYEHHs): CaMOCTOSITENIbHO cOoOMpaTh
YCTaHOBKY W3 HM30BITOYHOTO Habopa 0OOPYyTOBaHHWS, OMUCHIBATH XOJ OMBITA W €TO
pe3ynbTaThl, GOPMYIUPOBATH BHIBOIbL;

MPOBOJUTH MpPH HEOOXOJUMOCTH CEpPHUI0 MPSMBIX H3MEPEHM, OIpenessis cpeaHee
3Ha4YCHHE U3MepseMOl BelWuuHBl ((POKyCHOE paccTOosSTHHE COOMPAIOIICH JIMH3BI),
000CHOBBIBATH BBIOOD crioco0a n3MepeHust (M3MEPUTEITLHOTO TTPUO0pa);

MIPOBOJUTH HCCJEIOBAHUE 3aBUCUMOCTEH (M3MUYECKUX BEIUYHMH C HCIOJB30BAaHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBH>KEHUU
0€e3 Ha4YabHOM CKOPOCTH, Mepruoia KojaebaHnii MaTeMaTHUYeCKOr0 MasSTHUKA OT JTMHBI
HUTH, 3aBUCUMOCTH YIJIa OTPaXKEHHsI CBETa OT yriia MaJeHUs U Yyriia IpeJoMIICHUs OT
yria majieHus): IUIaHUPOBATh HCCIEI0OBAHUE, CaMOCTOATENIbHO cOOMpaTh YCTaHOBKY,
(bukcHpoBaTh pe3yibTaThl MOJYYEHHONW 3aBUCUMOCTH (DM3MUECKUX BEIUYHUH B BHJE
TabIuI ¥ rpauKoB, JIe1aTh BHIBOBI 110 PE3Yy/IbTaTaM HCCIIETOBAHMUS;

MPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BENMYUH (CpemHsisi CKOpPOCTh U
YCKOpEHHUE Tefia MPU PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHHUE CBOOOIHOTO MaJeHUs,
KECTKOCTh MPYKUHBI, KOAPOUIUEHT TPEHUS CKOJIBKEHUS, MEXaHWdyeckas pabora u
MOIIIHOCTb, 4aCTOTa U MEPHO/] KoJeOaHU MaTEMaTUYECKOTO U MPYKUHHOTO MAITHUKOB,
ONTHUYECKas CWiIa coOuparomeil IUH3bl, pPaJAUOAKTUBHBIM (OH): MIaHUPOBATH
M3MepeHusi, COOMpPaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIMOJHATH H3MEpEHUS,
clenys MpeIoKEHHOM HHCTPYKIIUU, BEIUUCIISITh 3HAUCHHNE BETMUMHBI U aHATTM3UPOBATh
MOJTy4YE€HHBIE PE3YIbTAThI C YIETOM 3a/JaHHOM MOTPEIIHOCTH U3MEPEHUIl;

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

pas3nuyaTh OCHOBHBIE TNPHU3HAKK HM3YYEHHBIX (DU3MUECKUX MOJeNel: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYEUHBIM MCTOYHHK CBETa, Jyd4, TOHKAs JIMH3A,
TJIaHEeTapHask MOJIENIb aTOMa, HYKJIIOHHAS MOJIENIb aTOMHOTO SIpa;



XapakTepu30BaTh MPHUHLIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB C ONMOPOM HA UX ONUCAHUS (B TOM YHUCIIE: CIUOMETP, JATYUKHU M0JIOKEHHUS,
paccTOsIHUS U YCKOPEHHSI, PaKeTa, 3X0JI0T, OYKH, TIEPUCKOII, (poToanmnapar, ONTUIECKHIE
CBETOBO/Ibl, CIIEKTPOCKOI, J03MMETp, KaMepa BuiabCoHa), HCIOJIB3Yysl 3HAHUS O
CBOMCTBaX (PM3NYECKUX SABJICHUIA U HEOOXOJMMbIC (PH3NIECKUE 3aKOHOMEPHOCTH;
HCII0JIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKHU M3YYEHHBIX TEXHUYECKHX YCTPOMCTB,
M3MEPUTENbHBIX NMPUOOPOB U TEXHOJIOTMUYECKUX MPOLECCOB NPHU pPELIEHUH Y4eOHO--
MPAKTUYECKUX 3ajad, ONTUYECKHE CXEMBI ISl MOCTPOCHUS M300paKEHHUI B TUIOCKOM
3epKaJie ¥ cOOMparomei JINH3E;

NPUBOANTH TIPUMEPHl (HAXOAWTHh HMH(POPMAIMIO O TMPHUMEpax) MPAKTUIECKOTO
HCIOJIb30BaHUs (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM JKU3HM sl OOecreyeHus
0e30MacHOCTH TpHU OOpalieHuH ¢ HOpuOopaMH M TEXHUYECKMMM YCTPOHCTBaMU,
COXPAaHEHHS 3J0pPOBbsi M COOJIIOJIEHUS HOPM DKOJIOTMUYECKOTO TIOBEICHUS B
OKpYKarollen cperne;

OCYILIECTBIIAITh TMOUCK HHpopManuu @usnueckoro cojepxkanuss B VHrepHere,
CaMOCTOSITENIBHO (POPMYNIMPYsS. TOMCKOBBIA 3ampoC, HAXOJUTh IYTH OIpeaAeTIeHHs
JOCTOBEPHOCTH TMOJIydeHHOM UWHGOpMaluu Ha OCHOBE HWMEIOLIMXCS 3HAHUU U
JIOTIOTHUTEIbHBIX HCTOYHHUKOB;

WCII0JIb30BATh MPH BHINOJHEHUH Y4eOHBIX 3a/IaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATYpy
(buznuecKoro cofepKaHus, CIpaBOYHbIE MaTepHAIIbI, pecypchl ceTu IHTepHeT, BiaieTh
npuéMaM KOHCIIEKTHPOBAHHUS TEKCTa, NpeoOpa3oBaHus HHPOpMAIMU U3 OJHOMN
3HAKOBOM CHUCTEMBI B APYTYIO;

co3aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE HH(OPMALIUU U3
HECKOJIbKUX HCTOYHUKOB (DU3MUYECKOTO COACpKaHMs, MyOIMYHO TPEACTaBIAThH
pe3ynbTaThl MPOEKTHOM WIIM MCCIIENA0BATENIBCKON AEATEIBHOCTH, MPU 3TOM I'PaMOTHO
WCIIOJIb30BaTh HM3YYEHHBIH TOHSITHWHBIA ammapaT HM3y4aeMoro pasjaena (pu3uku u
COMPOBOXKJATh BBICTYIUIEHHWE TMpEe3eHTaluell ¢ Y4€TOM OCOOCHHOCTEH ayauTOpuu
CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne /it HanmeHoBaHMe pa3je/ioB U TeM KosmuecTBo yacos DJIeKTpOHHbIe (LM (POBbIE)
B NPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bu6mmoreka [IOK
1.1 ®dusnka - HayKka 0O ole 2
H3HKA = Hayka o pHpOst https://m.edsoo0.ru/7f416194
1.2 dusnueckre BEIMYNHEI 2 bubnmorexa LOK
https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBINH METO ITO3HAHHUS 2 bubmorexa TTOK
' v https://m.edsoo0.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUN BellleCTBA
bu6moreka [IOK
2.1 C 1
Tpoctie petiectsa https://m.edsoo.ru/7f416194
59 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 bubnuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 Eubmorexa ITOK
https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBuskeHHe M B3aUMO/IeliCTBHE TeJl
bu6moreka [IOK
3.1 M 3
CXAHITICCKOT ABIDKEHHC https://m.edsoo.ru/7f416194
b K
3.2 WNuepuus, Macca, MI0THOCTh 4 nommorexa O

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

. .B 14
33 (ua. Buast cin https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuoteka [JOK
' TeJIaMU, XXUJIKOCTSIMHI U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2
Jlanrierue KuAKOCTH > https://m.eds00.ru/7f416194
bu6mmoreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE KUJIKOCTH W Ta3a Ha 7 bubnuotexa [JOK
' MOTPY>KEHHOE B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6moreka [IOK
>1 Pabota  MomHOCTS 3 https://m.edso00.ru/7f416194
bu6moreka [IOK
5.2 I1 5
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPTHsl 4 bubmorexa [TOK
https://m.eds00.ru/7f416194
Utoro no pazneny 12
PezepBHoOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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8 KUIIACC

Ne i/t

HaumeHnoBanue pa3esioB U TeM
NPOrpaMMmblI

KoaudecTBo 4acoB

Bcero

duexkTpoHHble (LU poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

Pa3gen 1. TemioBblie ABJICHUA

11 CrpoeHue u CBOWCTBA BELIECTBA 7 bubnuoreka [{OK https://m.edsoo.ru/7f4181ce
1.2 TemuoBbIe mpoiecchl 21 bubnuoreka L{OK https://m.edsoo.ru/7f4181ce
Wroro mo pazueny 28
Paznea 2. DiekTpu4yecKue 1 MATHUTHBIE SIBJICHUS
C) .3
2.1 JIeKTprHecKue 3apsim)1 APDKCHIbIC 7 bu6mmorexa [IOK https://m.edsoo.ru/7f4181ce
TeJla ¥ UX B3aMMOICHCTBHUE
2.2 [TocTOsIHHBIN AMEKTpUUYECKUI TOK 20 bubnuoreka L{OK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 bu6mmorexa IIOK https://m.edsoo.ru/7f4181ce
2.4 DneKTpOMarHuTHas WHIYKITUS bubnuoteka I{OK https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

Ne i/t

HaumeHnoBanue pa3esioB U TeM
NPOrpaMMmblI

KoaudecTBo 4acoB

Bcero

duexkTpoHHble (LU poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

Pa3zgen 1. Mexanndeckue iBJICHUSA

Mexannueckoe OBMKEHUE U CIIOCOObI

11 10 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
€r0 OIHCAHUS
1.2 B3anmoperictBue Ten 20 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHEHUS 10 bubnuoreka L{OK https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paspnen 2. Mexanuveckne Ko0Jie0aHUS U BOJIHBI
2.1 MexaHndeckre KoaeOaHus bu6mmoreka [IOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHu4ecKre BOJHBI. 3BYK 8 bubnuoteka I{OK https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3znen 3. DileKTPOMArHUTHOE 10JI€ M JIEKTPOMAarHUTHbIE BOJIHbI
DJEKTPOMAarHUTHOE TIOJIE U
3.1 P 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
AJIEKTPOMATrHUTHBIE BOJTHBI
Hroro mo pazgeny 6
Pa3znen 4. CBeToBLIE IBJICHUSA
4.1 3aKOHBI pacCIpOCTPAaHEHUS CBETA bubmuoteka L{OK https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI U ONITUYECKUE TIPUOOPHI bubmuoteka L{OK https://m.edsoo.ru/7f41a4a6
4.3 PaznoxeHue 6e10ro cBeTa B CIEKTP 3 bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Pa3pen 5. KBaHnTOBELIE SIBJEHUS
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u
5.1 CHIYCIAIHE H HOTIOMIEHHE cheta 4 Bu6muotexa LIOK https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2 CrpoeHue aTOMHOTO si1pa bubnuoreka L{OK https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakuu bubnuoreka L{OK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBropuTte/ibHO-0000 a0 1M I MOYJIb
1
6.1 OBTOPCHHE H 000DLICHHE COACPX aHIA 9 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
Kypca ¢usuku 3a 7-9 knacc
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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IHOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBbIe Jlomaminee
Tema ypoka bp
n/n Bcero U3yYeHHs o0pa3oBaTe/bHbIE 3ajaHue
pecypcsl
coo0I1IeHnE 0
1 ®u3nka — Hayka o npupoje. SABneHus 1 T000M
TIPUPOIBI MIPUPOTHOM
SIBJICHU T
naparpad 1-
2 dDusnyeckue ABICHNAA 1 3,3amaHue
cTp.S
maparpad 4
3 ®dusndecKkre BEIMIUHBI U X U3MEPCHUE 1 P lp ¢4,
yIp.

Ypok-uccnenoanue "N3mepenne
4 TEMITEpaTyphl TP IIOMOIIH KHIKOCTHOTO 1 naparpad 5
TEpPMOMETpPA U TaTYUKA TeMIepaTypsl"”

Merto 11 HaydHOTO Mo3HaHus. Onucanue bu6mmoreka [IOK

naparpad 6
(bMBUYECKUX SBICHUH C TIOMOIIBIO MOJICIICH https://m.edsoo.ru/ff09f72a parpa¢

Ypok-uccnenoBanue "[IpoBepka rumoTes3sl:
JAbHOCTH MOJETA MIapUKa, MyIIEHHOTO 3alaHus
TOPU30HTAIILHO, TEM 00JIbIIIe, YUeM O0JIbIlIe cTp.20

BBICOTA ITycKa"

Crpoenue BemectBa. OMBITHI,
7 JI0Ka3bIBAIOIIUE TUCKPETHOE CTPOCHHE 1
BellleCTBa

bu6mmoreka [JOK

https://m.edsoo.ru/ff09fe0a maparpa¢ 7, 8



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

bubnuorexa [JOK naparpad
8
Alpmicerue HacTH peiiecTsa https://m.edsoo.ru/ff0a013e | 9,10
VYpok-uccnenoBanue «OnbITHI 10 naparpad 11,
9 HAOJIOJICHUIO TETUIOBOTO PACIITHPEHUS 3aJjaHue
ra3oB» ctp.33
12
10 ArperatHble COCTOSIHHS BEIIECTBA Iligparpaq) ’
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
11 BoJibI. O000IIIEHHE 10 pa3eTy bu6mmoreka [{OK 3aJaHue
«IlepBOoHaYaIbHBIE CBEIEHUS O CTPOCHUN https://m.edsoo.ru/ff0a0378 | ctp.38, 39
BEIIIECTBA
12 Mexannueckoe aBrxeHne. PaBHoMepHoe u bubnuotexa [JOK naparpad 14,
HEpPaBHOMEPHOE JBM)KCHHE https://m.edsoo.ru/ff0a05c6 | 15
maparpad 16,
13 Ckopoctb. Equnuiiel ckopoctu Bu6amorexa [IOK pafo;bHHe
POCTE. ZAHHIT P https://m.edsoo.ru/ff0a079c an
maparpad 17,
14 Pacuer mytu 1 BpeMeHU ABMKEHUS bubmorexa HOK npaxf ime
It P A https://m.edsoo.ru/ff0a0ae4 Z P
bubnuoreka [JOK naparapad
15 nu .M —
Hepi. Viacea == Mepa HHEPTHOCTH Tel https://m.edsoo.ru/ff0a0c10 | 18,19,20
16 [ImotHOCTH BeniecTBa. Pacuer Maccel u bubnunoreka [JOK naparpad 21-
o0beMa TeJia 1o €ro TIOTHOCTH https://m.edsoo.ru/ff0a0fee 22
17 Ha6opaTopHa;.1' pabota «Onpenenenue naparpad 23
MJIOTHOCTU TBEPJOTO TEJIa»
18 Pemenne 3agau no reme "[1noTHOCTH bubnmoreka [JOK yIpa)XxHEHUE
BelecTna" https://m.edsoo.ru/ff0al23c | 8
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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

Cuiia KaKk XapaKTepUCTUKa B3aUMOICUCTBUS

naparpad 24,
26,

19
ten. Cuna ynpyroctu. 3akoH ['yka YIpa)KHEHHE
9
JlaboparopHas padota «/3yueHue
20 3aBUCHUMOCTH pacTshKeHUS (edopMaIiim) PEIIUTh TECT
MPY>KUHBI OT MPUIIOKEHHOW CHITBD)
21 [[IBnenue TsroTenus. Cuina TsHKEeCTH naparpad 25,
CBs13b MEXly CUJION TSKECTH U Maccoi
bubnuorexa [JOK naparpad 27,
22 tena. Bec Tena. Pemmenue 3a1ad mo reme
" " https://m.edsoo.ru/ff0al778 | 28
Cuna Tsoxectu
aparpad 29,
23 Cuna TsKeCTH Ha IPYTruX IUIaHeTax. bubnuorexa [JOK Za pall;fle(b
DU3NYECKUE XAPAKTEPUCTUKH TJTAHET https://m.edsoo.ru/ff0a1502 CTJS %)
bu6moreka [IOK
24 nu . 30
3MEpeHHe CIT. JUTHAMOMETp https://m.edsoo.ru/ff0al8cc naparpag
bubnuorexa [JOK cTpaHuua 75-
25 B .H
ee Teia. HeBecoMocts https://m.edsoo.ru/ff0al778 | 76
naparpad 31,
CroxxeHue AByX CUJI, HaPABJICHHBIX MO bubnuoreka [JOK
26 B i’ o YIpaKHEHHE
OJHOM mpsiMOi. PaBHOEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70 12
Pemenue 3a1au o teme
27 " N " PELIUTH TECT
PaBHoeiicTByIOIas CH
28 Cuna TpeHus u e€ Buabl. TpeHue B Ipupoe bubnunoreka [JOK naparpad
U TEXHUKE https://m.edsoo.ru/ff0alb9c | 32,33,34
29 JlaboparopHas pabota «/3yuenune bubnunoreka [JOK MTOBTOPUTH
3aBUCUMOCTU CUJIBI TPEHUS CKOJIbKEHUS OT https://m.edsoo.ru/ff0alcc8 | dopmyms
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https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

CHJIbl JAaBJICHUA U XapaKTepa
COIIPpUKACAIOIIUXCS HOBCpXHOCTGﬁ»

30 Pemrenue 3agau Ha onpenieeHue 3aJaHus
PaBHOJICHCTBYIOMIEH CHITBI cTp.98-100
Pemenne 3amag mo remam: «Bec Teay, Eub OK
HOINOTEKA
31 «['paduueckoe n300pakeHue CUi, httos://m.e dSO(])_II’U /ff0alden | PELHTE TECT
«Cunbl», «PaBHOAEHCTBYIOIIAS CHIDY — '
KonTponsHas paborta no temam:
32 «MexaHnuyeckoe IBIKEHHEY, «Macca,
IJIOTHOCTBY, «Bec tenay, «['paduaeckoe
n3o0paxkeHue cum, «CUIbD»
naparpad 37,
33 JaBnenue raza. 3aBUCUMOCTD JABJICHUS bu6moreka [IOK 3a111)aH11/)1eq’
rasza oT o0bEmMa, TemrnepaTypbl https://m.edsoo.ru/ff0a2376
ctp.109
maparpad 38,
34 [Tepenaua naBneHus TBEPABIMHU TEIAMH, bu6moreka [IOK pafo;bHH o
JKUJIKOCTSIMH M ra3amMu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0 }fgp
35 JlaBiieHME B )KUJIKOCTH U T'a3e, BBI3BAHHOE bubnuorexa [JOK naparpad
JIEICTBUEM CUJIBI TSDKECTU https://m.edsoo.ru/ff0a2718 | 39,40
SIINTh TECT ,
36 Pemenne 3agad mo teme «JlapneHue B bu6mmoreka [JOK PH AKHCHIE
JKUJIKOCTH U Ta3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826 1’713
bubmuoreka [JOK
37 Coo01arorumecs cocyabl maparpad 41
HHarot A https://m.edsoo.ru/ff0a2970 parpad
naparpad 42
bubnmunoreka IIOK
38 Bec Bo3nyxa. ATMocdepHOe naBieHue 1 yIpaxHEeHHEe

https://m.edsoo.ru/ff0a2b5a

19
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Atmocdepa 3eMin U IPUIHHBL €€

bubnuoreka [IOK

naparpad 43,

39 QKHCHHE
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a ng HetH
naparpad 44,
40 N3mepenune atMochepHOTo JaBICHHUS. bubnuorexa [JOK pa;fHS)HHe
OnsitT Toppuuennu https://m.edsoo.ru/ff0a2da8 };Ip
aparpad 45,
41 Bbapomerp-anepous. AtmocdepHoe bubnuotexa [JOK " pal;Ing)HI/Ie
JTABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4 Zrzlp
42 3aBUCUMOCTh aTMOC(HEPHOTO AABICHUS OT bubnuorexa [JOK naparpad 46
BBICOTBI HAJl yDOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
MasnomeTtpsl. [TopriHeBoit )KUAKOCTHBIN naparpad
43
Hacoc 47,48
. bu6moreka [IOK
44 IM'uapaBnuueckuii mpece httos://m.edsoo.ru/ff0a3136 naparpad 49
Pemenne 3agau mo reme " AtmochepHoe
45 " PELINTH TECT
JaBJICHUE
eHCTBHE KUKOCTH U Ta3a Ha
46 for eHHOCHB HUX TeJl0. ApXuMeoBa bubmorexa HOK naparpad 50-
Py g A https://m.edsoo.ru/ff0a3276 | 51
cuia
JlaGopaTtopHas pabora «OnpenencHue
47 BLITaEKHBIEzIO 5171 CHUJIBI CP'II:)C”li el Ha bubmotera [JOK YHPWIHCHHE
0 A JEOI https://m.edsoo.ru/ff0a33fc | 26
TEJO, HOTPY>KEHHOE B JKUIKOCTH)
JlaGopaTopHas paboTa 1o Teme
48 «HccnenoBanre 3aBUCUMOCTH Beca Teja B bubmuoreka [JOK CTpaHHUIIa
BOJIE OT 00bEMA MOTPYKEHHOU B )KHUIKOCTh https://m.edsoo.ru/ff0a3514 | 151-152

qacCTH TC1a»
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naparpad 52,

49 [TnaBanue Ten bubamorexa LOK TIpaKHEHUE
https://m.edsoo.ru/ff0a3a96 )2/7p
50 Hasnenne. CriocoObl YMEHBIIICHUS U bubnuorexa [JOK naparpad
YBEJIMYCHUS JTaBIICHUS https://m.edsoo.ru/ff0a20a6 | 35,36
Pemrenue 3amgau o remam: «llnaBanue naparpad 53,
51 cynoB. Bo3ayxomnaBanuey, «JlaBienne bubmorera [JOK QKHCHHUE
YAOB. ROV . https://m.eds00.ru/ff0a3654 | 27
TBEPJIBIX TEJ, KHUIKOCTEH 1 ra30By» 28
52 KonTponbHas pabora no teme «JlaBieHue PELINTh TECT,
TBEPABIX TEN, )KUIAKOCTEH U ra30B» naparap® 54
naparpad 55,
53 MexaHnndeckas paborta Bubamorexa [IOK paan;bHHe
P https://m.edsoo.ru/ff0a3f82 ;’gp
maparpad 56,
54 MomHocTs. Equnauib MoniHocT! Bu6amorexa [IOK pafo;bHHe
-  EAUHIT B https://m.edsoo.ru/ff0a3fg82 Zlip
Ypok-uccnenoBanue "Pacuétr MOIIHOCTH,
55 . ,, | PELIUTh TECT
pa3BUBaeMOi pH MOABEME 10 JECTHHULIE
56 IIpoctbie Mexanu3mbl. Poruar. PaBHoBecue naparpad
CHWJI Ha pblvare 57,58
Pobryaru B TexHuke, ObITY ¥ IPUPO/IE.
57 JlaGopaTtopHas pabota «};/Iccni I())BiiHI/Ie bubmmorexa [JOK naparpag
p N p P a https://m.edsoo.ru/ff0a478e | 59,60
YCIIOBUI PaBHOBECHUS PbYara
Pemenue 3aga4 o reme «YcioBus bubnuoreka [JOK naparpad
58
PaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6 | 61,62,63
Koaddutment noneznoro neicTBus
59 MexaHu3Mma. Jlaboparopnas pabora naparpad 65

«M3mepenne KI1/I HakIOHHO MIIOCKOCTH
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60

Pemenne 3amag o teme "Pabora,
MoIiHocTh, KIT/"

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

pELUTh TECT

61

Mexanundeckas sHeprus. Kunernueckas u
MIOTEHLMAJIbHAs SHEPT UL

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

naparpad
66,67

62

3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUH

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

naparpad 68

63

Jlaboparopnas padota "KoHcTpynpoBaHue
apeoMeTpa Wi KOHCTPYHPOBAHHE JIOJKH U
omnpeneneHue e€ rpy30mnoabEMHOCTH"

pElnTh TECT

64

YPOK-IKCIIEPUMEHT 110 TEME
"OKCIIEpUMEHTAJIBHOE ONIPEECIICHHE
N3MEHEHUS KHHETHUECKOH 1
HOTeHI_[I/IaJ'II)HOI\/’I OHEPTHUHU IMPU CKAaTbIBAHUN
TeJa M0 HAKIOHHOM MJIOCKOCTH"

MOBTOPUTH
bopMyIbI

65

KonTtponbHas padota o teme «Paborta u
MOIIHOCTb. DHEPT U

MIPOBECTH
HACCIIENOBAHNE

66

PeseprubIit ypok. PaboTa ¢ Tekcramu mo
TeMe "MexaHnuyeckoe IBuxeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHbIit ypok. PaboTta ¢ Tekctamu no
teme "JlaBieHue TBEPIBIX TEJl, )KUIKOCTEH
H ra3oB"

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

68

PesepBHrlit ypok. Pabota ¢ TekcTamu 1o
teme "Pabota. MomiHoCTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68
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8 KUIIACC

KoimuecTBo DJIEeKTPOHHbIE
Ne T 4yacoB Mara uudposbie Jdomamnee
eMa ypoka
n/n P u3yuyeHusi | odOpa3oBaTesibHbIE 3ajjaHue
Bceero
pecypcsl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
. bubnuotexa [JOK
1 KUHETUYECKON TEOPUU U UX ONBITHBIC 1 naparpad 1
https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
MIPaKTHIeCKast
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
paborta
CcO0O0IIIEHE 110
N teme "CBoiicTBa
Monenu TBEpPAOTO, )KUAKOTO U bu6moreka [IOK
3 5 1 ra3z000pa3HbIX,
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
KUJKUX, TBEPIBIX
ten"
OObsicHEHNE CBOMCTB TBEPJIOTO, JKHUIKOTO
Y Tra3000pa3HOT0 COCTOSIHUI BellecTBa Ha
4 N 1 PEIIUTh TECT
OCHOBE MOJIOKEHUHN MOJIEKYJISIPHO-
KMHETUYECKOU Teopuu
CO0O0IIIEHIE 110
bubnuorexa LIOK "
5 Kpucranmmaeckue u amopdHbie Tena 1 Teme "AmMopdHbIe
https://m.edsoo.ru/ff0a5800 |
Tena
CmauuBaHue U KaUJUISIPHOCTD. bubnuorexa [JOK
6 1 MIPOBECTH OTIBITHI
IToBepXHOCTHOE HATsHKEHUE https://m.edsoo.ru/ff0a5530
bubmmoreka [JOK MIPAKTHYECKOE
7 TemoBoe pacmpeHue U cxxaTue 1

https://m.edsoo.ru/ff0a5a26

3aJaHHueC
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3 Temneparypa. CBs3b TEMIIEpaTyphl CO MIPAKTHYECKOE
CKOPOCTBIO TETUIOBOTO JIBUYKEHUS YaCTHI] 3a/laHue
Buyrpennsisa sueprusi. CriocoOb1 b K

9 yIp p ¢ nonuoreka 11O naparpad 2.3
W3MEHEHUs BHYTPEHHEN SHEPrun https://m.edsoo.ru/ff0a5c60

bubmnnoreka LIOK
10 Buae Tennonepenaun maparpad 4,5,6
A pea https://m.edsoo.ru/ff0a6412 parpag
Ypok-koHpepenuus "[IpakTruueckoe
HUCIIOJIb30BAHUE TETIJIOBBIX CBOMCTB bu6mmoreka [IOK

11 ynpaxuenue 3,4,5
BEILIECTB U MaTEPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexxeHus"

KomnuectBo Temnotrl. Y eiabpHas bu6mmoreka [IOK

12 naparpad 7,8
TEIJIOEMKOCTh https://m.edso0.ru/ff0a6976
VYpaBHeHHE TEIIOBOTO OanaHca. bubmuoreka [JOK

13 PEIIUTh TECT
TennooOMeH U TETUIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas pabora "VMccnenoBanue

14 SBJICHUS TEINI00OMEHA MPU CMEIIUBaHUU Bu6mmorexa [IOK axxHeHue 6,7

. a p | https://m.edsoo.ru/ff0a6ag8 | > F ’
XOJIOJTHOM U TOpsiueld BObI
Pacuer konuyecTBa TEIIOTHL,

15 HEO0O0XO0UMOTO U HarpeBaHus Teja 1 naparpad 9
BBIJICNISIEMOTO UM IPH OXJIXKICHUU
JlaGopaTtopHnas pabdorta "OnpeneneHue bu6 K

16 P “p P bed | nomuoreia LO yIpaxHeHue §
yEJIbHOU TEMJI0EMKOCTH BEIIECTBA https://m.edsoo.ru/ff0aébb0
DHeprus TorMBa. Y enbHas TemioTa bubnuorexa [JOK

17 P A 1 naparpad 10,11,12
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

bu6mmoreka [IOK
18 KPUCTAJTINYECKUX TeJl. Y IeIbHast naparpag 13,14

TCIJIOTA IIJIaBJICHUA

https://m.edsoo.ru/ff0a71d2
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JlaboparopHnas padota "Onpenenenue

bubmunorexa LIOK

naparpad 15,

19
yI€IbHOM TEIUIOTHI IJ1aBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe | ympaxnenue 12
[TapooOpa3zoBaHue ¥ KOHICHCAITHS. bubnuotexa [HOK

20 POODP A B 1 naparpag 16-17
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y genbHas temiora

21 mapooOpa3oBaHust U KOHICHCALHH. Bbubmuroreka ITOK naparpag 18,
3aBUCUMOCTb TEMIEPATypbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c | ympaxnenue 14
aTMOC(hepHOTO TaBJICHUS
Bnaxxnocts Bo3znyxa. JlabopaTopHas

22 abota "Om eﬂeE:HHe OTH(I:))CHTSJIBHOP'I Bubnmorexa [IOK naparpad 19, 20
p P | https://m.edsoo.ru/ff0a7628 parp ’
BJIQYKHOCTH BO3/yXa
Pemenue 3aga4 Ha onpeneneHue

23 8 pea naparpag 21
BJIQYKHOCTH BO3/yXa
[IpuHIMIBI PaOOTHI TETIIOBBIX

24 neurateneit. [lapoBas TypOuHa. naparpad 22,23
JIBurarenb BHYTPEHHETO CrOpaHus
KIIJI TermoBoro aurarens. TemnaoBeie

25 JIIBUTATEIN U 3aIIATA OK aroreil’ Eubmorexa ITOK naparpad 24

Py https://m.edsoo.ru/ff0a7c7c batp

Cpenbl
3aKOH COXpaHEHUS U MPEBPALCHUS

26 P peppatit 3amanus ctp.73-74
SHEPrUU B TEILIOBBIX MPOIIECCAX
[ToaroToBka K KOHTPOJIBHOM paboTe MO

27 teme "TeroBele siBneHus. MizmMenenue bubmmorexa LOK eIIUTH TECT

. | https://m.edsoo.ru/ff0ag3f2 |
arperaTHbIX COCTOSTHUH BEIIeCcTBa
KonTponsHas pabota o Teme Eub OK
noIMoTeKa
28 "Tennosele siBieHUs. I3MeHeHne 1 3ananue 2 ctp.74

arperaTHbIX COCTOSIHUH BeIJ_IeCTBa"

https://m.edsoo.ru/ff0a86ae
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Dnektpuzanus Ten. [IBa pona

29 aparpag 25
ANEKTPUUECKUX 3apsSI0B naparpad

30 YPOK-HCCJzGHOBaHHe "3JI€KTpI/I3aHI/I$I"TeJI naparpad 26
WHIYKIUEH U TIPH COTIPUKOCHOBEHUH

31 B3anmoeiictBre 3apsyKeHHBIX TEIL. bubnuoreka [JOK aieme 18
3axoH Kynona https://m.edsoo.ru/ff0a87e4 yip
OnexTpuueckoe nojue. HampsokeHHOCTh

32 aneKTpudecKkoro nois. [Ipunun bubnmorera LOK naparpad 27,28

P - pHHH . https://m.edsoo.ru/ff0a8a0a parp ’

CYTIEPITO3UITUH IIEKTPUUECKUX TTOJICH

33 Hocurenu 3neliTquec1<Hx 3apsJIOB. maparpa 29, 30
DnemeHTapHbIi 3apsia. CTpoeHne atoMa

34 [TpoBOIHUKH U TUAAEKTPUKHU. 3aKOH bubnuotexa [JOK naparpad
COXpAaHEHUS IEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6 | 31,ymp.22

35 Pemenue 3a7a4 Ha TpUMEHEHUE CBOMCTB bu6mmoreka [IOK o1p.93-04
AIIEKTPUYECKUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKHI TOK, YCIIOBUS €T0

36 cyuiecTBoBanus. McTOUHMKH bubmmorera LOK naparpag 32,

ym ’ https://m.edsoo.ru/ff0a95a4 | 3amanue 2 cTp.99
ANEKTPUYECKOTO TOKa
bu6moreka [IOK

37 eil e e 35
JleicTBHS SIEKTPUUECKOTO TOKA httos://m. edsoo.ru/ff0a96b2 naparpad
VYpok-uccnenoanue "JlelictBue

38 ANEKTPUYECKOTO MOJIS Ha IPOBOJHUKY U PEIIUTH TECT
JIUBJIEKTPUKHU"

39 DnexTpuyecKkas Henb U e€ COCTaBHbIC naparpad 33,36
4acTu
Cuna Toka. JlabopatopHas paboTa Eub OK

40 "N3mMepeHune U peryinpoBaHUE CHUIIBI nommorexa L naparpad 37,38

TOKa"

https://m.edsoo.ru/ff0a8bd6
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CornpoTuBiieHUE MPOBOAHUKA. Y I€TBHOE

bubmunorexa LIOK

41 maparpad 43,45
COIIPOTHUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738 parpag
JlaboparopHas paboTa "3aBHCHMOCTh
3IEKTPUYECKOTO COMPOTUBIICHUS bubnuotexa [JOK

42 PELINUTDH TECT
MPOBOJIHUKA OT €r0 JUIMHBI, TUIOMAI1 https://m.edsoo.ru/ff0aa738
MOTEPEYHOI0 CeUEHHUs U MaTepuana"

DNeKTpUUYECKOe HaNpsKEHHE.
BoawsTmerp. JIabopaTtopHast paboTa bubnuoreka [JOK
43 : p- J1ab0paTopHai p 1 maparpad 39,40,41
N3mepenue u perynupoBaHue https://m.edsoo.ru/ff0a9el4
HaIpsKeHUs "
3aBUCUMOCTbD CHJIBI TOKA OT HAMPSHKEHUS. bubnuotexa [JOK

44 P nomoreka I naparpad 42,44
3akoH OMa Juisl y4acTKa Lenu https://m.edsoo.ru/ff0aad4a
JlabopaTtopHnas pabota "HccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA, 1 ero uepes bubanoreka LIOK

45 A P 1 naparpad 46,47
pE3UCTOP, OT CONMPOTUBIICHUS] PE3UCTOPA https://m.edsoo.ru/ff0aa04e
Y HampsbKeHUs Ha pe3uctope”

[locnenoBarensHOE U MapauIEIBLHOE

46 g P naparpad 48,49
COEIMHEHUS MPOBOIHUKOB
JlaGopaTtopHnas pabora "IIpoBepka
MpaBuia CIOKEHUS HAMIPSKEHUN TTPU bubnuoreka [IOK

47 PEIIUTh TECT
MOCJIEIOBATEIIbHOM COCIMHEHUHU JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon"

CcO0O0IIIEHNE 110
TeMe
48 DNEeKTPUYECKUM TOK B METAIJIaX, bubmmoreka [JOK "DIIeKTpUYECKU

KHUAKOCTAX U ra3ax

https://m.edsoo.ru/ff0a9838

TOK B MeTaJlIax,
JKUIKOCTAX U
razax"
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JlaboparopHuas padota "IIpoBepka

Bbubmuotexa [JOK IIOBTOPUTh
49 MpaBuiia Uit CUJIbI TOKA MpU
" https://m.edsoo.ru/ff0aadle | dopmyisl
MapajuieIbHOM COCIMHEHUH PE3UCTOPOB
Pemienue 3aga4 Ha mpuMEHEHUE 3aKOHA
50 OmMa 1t pa3IMuHOTO COCTUHECHUS Bubnmorexa [IOK CIIUTh TECT
P https://m.edsoo.ru/ff0aaf8a P
MIPOBOTHUKOB
PaboTa 1 MOIITHOCTE AJIEKTPUUECKOTO bubnuotexa [JOK
o1 . P 1 naparpad 50,51
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlabopaTtopHnast padota "Ornpenenenue
52 a60TpH 71 I;qomlfocm BJ'ICKTpI/I'—IeCKOFO bromorexa [OK naparpad 52,53
p . P https://m.edsoo.ru/ff0ab3e0 parp ’
TOKa
DNEeKTPUYECKUE LT U MOTPeOnTEnn
53 ANEKTPUIECKOMN PHEPTUHU B OBIT Bubamorexa [IOK naparpad 54,55,56
P P Y https://m.edsoo.ru/ff0ab660 parp T
KopoTtkoe 3ambikanne
[ToaroroBka K KOHTPOJIBHOM paboTe O
TeMe "DNEKTpUUECKUe 3apsibl. bubnuoreka [IOK 3anaHus cTp.162-
54 .
3apsKEHHbIE TeJla U UX B3aUMOJICUCTBUSL. https://m.edsoo.ru/ff0abd2c | 164
[TocTostHHBIN 3IIEKTPUYECKHI TOK"
KounTponbnas pabora o teme
"DnexTpuueckue 3apsaabl. 3apsyKCHHbIE bubnuoreka [IOK
55 . . PEIIUTh TECT
Tela U ux B3auMoaenctsus. I1ocTOSIHHBIN https://m.edsoo.ru/ff0abea8
3JIEKTPUYECKUN TOK"
[TocTosiHHBIE MAarHUTHI, UX
56 . naparpad 60
B3aUMO/ICIICTBUE
MarnutHoe nose. MarHuTHOE moJie
bu6mmoreka [IOK
57 3eMJIM U €T0 3HaYCHHUE AJIS )KU3HU Ha naparpad 57,58

3emiie

https://m.edsoo.ru/ff0acOba
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OmneiT Opcrena. MarautHoe 1oJie

bubnmoreka [JOK
58 ANEKTPUIECKOr0 TOKa MarHuTHOE 1oJie 1 naparpad 59
https://m.edsoo.ru/ff0acld2
KaTYIIKUA C TOKOM
59 VYpok-uccnenosanue "M3yuenue nonei bubnuoreka [JOK B 61
naparpa
MMOCTOSTHHBIX MAarHUTORB" https://m.edsoo.ru/ff0ac3d0 parp
coo0I1IeHHE 10
[IpuMeHeHue >eKTPOMarHiuToB B
TeMe
texHuke. JlabopaTopHast pabora bubnuotexa [JOK "
60 " . [Tpumenenne
N3yueHne neicTBUsI MarHUTHOTO TOJIS https://m.edsoo.ru/ff0ac74a
" ANIEKTPOMArHUTOB
Ha MPOBOJIHUK C TOKOM |
B TEXHHKE
DNEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.
Hcnonp3o0Banme 37EKTPOABUTATEINCH B
TEXHUYECKUX YCTPOMCTBAX U HA bubnuotexa [JOK
61 ye1p 1 naparpad 62
tpancnopre. JlabopaTopHas paboTa https://m.edsoo.ru/ff0ac86¢
"KoncTpyupoBanue u u3yueHue padboThl
aneKTpoaBuraresns"
OnbiTel @apajes. 3akoH
N 3agaHus ctp.185-
62 3JIeKTpOMarHuTHOM unaykuuu. [IpaBuno 186
Jlenna
DnekrporeHepatop. CrocoObl MOTydeHUS
p pw p yi CO0O0IIIEHIE 110
ANIEKTPUYECKOM SHEPTUU.
63 TeMe
DNEKTPOCTAHIIUU Ha BO3OOHOBIISIEMBIX " Y
DEKTPOCTaHIIUU
HCTOYHUKAX SHEPTUu
[ToaroToBka K KOHTPOJIBHOM paboTe MO
64 TeMe "DIEeKTPUYECKUE U MarHUTHBIE peUInTh TECT
siBIeHUS"
65 KonTponsHas pabota o Teme bubmmoreka [JOK IIOBTOPUTH
"DneKTpruYecKue U MarHUTHBIE sIBJICHUA" https://m.edsoo.ru/ff0acb14 | Qopmysl
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PezepBHblii ypok. PaboTta ¢ Tekctamu 1o Bbubmuotexa [JOK
66 1

teme "TeruoBble siBieHUs" https://m.edsoo.ru/ffOacc5e
67 PesepBHblit ypok. Pabota ¢ TekcTamu 1o 1 bubnuoreka [IOK

teme "[locTosIHHBIHN 21eKTpUuyecKuil ToK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. Pabota ¢ TekcTamu 1o 1

teMe "MarauTHbie SBICHUS"

OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME
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9 KUIIACC

KoimuecTBo DJIeKTPOHHbIE
Ne 4yacos aTa ugposbie oMallIHee
Tema ypoka A ungp A
n/n H3y4eHusi =~ oOpa3oBaTe/IbHbIE 3ajaHue
Bcero
pecypcsbl
Mexannueckoe aBr>XeHne. MarepuaiibHast
1 A P 1 naparpad 1
TOYKa
Cucrema orcuera. OTHOCUTEILHOCTD bu6moreka [IOK
2 1 naparpad 2,3
MEXAaHUYECKOT'O IBUKCHUS https://m.edsoo.ru/ff0ad474
aparpad 4,
3 PaBHOMEpPHOE TPAMONIMHENHOE BHKEHUE 1 Bubamorexa [IOK naparpag
https://m.edsoo.ru/ff0ad19a | ymnpaxHeHue 4
HepaBHoMepHOE npsIMOTUHENHOE
4 nekeHne. CpeqHsiss © MTHOBEHHAS 1 ynpaxHeHue 2,3
CKOPOCTh
5 [IpssMonmHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [JOK naparpad 5,
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4 | ympaxHenue 5
CKOpOCTh NMPAMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JBMKEeHHS. ['paduk 1 naparpad 6,7,8
CKOPOCTH
JlaboparopHas padota "Onpenenenue
7 CKO peHI/I;II3 Ten;) npu aBHOpCEO €HHOM 1 bubmorexa [TOK naparpad 9
YEROP PP . YOROP " https://m.edsoo.ru/ff0adb18 parp
JBUKEHHUH 110 HAKIIOHHOW TIOCKOCTH
naparpa¢ 10
8 [TepBriit 3akoH HberoToHa. BekTop cuiisl 1 bubmorexa [TOK parpa¢ 10,
https://m.edsoo.ru/ff0ae612 | ymnpaxuenue 10
9 Bropoii 3akon HeroToHa. 1 bubmmoreka [JOK naparpad 11,

PaBHOzelicTByrOIIAs cHita

https://m.edsoo.ru/ff0ae72a

ynpaxHenue 11
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10 Tpertuii 3akon Hetotona. Cynepno3unus bubnmoreka [JOK naparpad 12,
cui https://m.edsoo.ru/ff0ae982 | ynpaxnenue 12
11 Pemrenne 3a1a4 Ha IpUMEHEHUE 3aKOHOB bubnuoreka [IOK LTS TeCT
HeroTona https://m.edsoo.ru/ff0aeb6c P
13
12 CBoOoHoe manenue ten. OnbiTel [ammies naparpa¢ 13,
ynpaxHeHue 13
Cuna TsDKeCTH M 3aKOH BCEMHPHOTO
13 TATOTEHUS. Y CKOpEHHE CBOOOHOTO Bubnmorexa [IOK naparpad 15,16
' p A https://m.edsoo.ru/ff0af044 parp ’
TaJCHUS
Pemenne 3aga4 nmo teme "Cuma TSDKECTH B bu6mmoreka [IOK
14 PELINTh TECT
3aKOH BCEMHPHOIO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
bubnuotexa [JOK naparpad 17,
15 C .3 r
nina yrnpyrocta. 3akoH ['yka https://m.edsoo.ru/ff0aeca2 | ympaxkuerue 17
Pemenue 3agaq nmo reme «Cria
16 PEIIUTh TECT
YOPYTOCTH
17 JlabopaTtopHas pabora «OnpenenecHue bubnuoreka [JOK MTOBTOPUTH
YKECTKOCTH MPYKUHBD https://m.edsoo.ru/ff0aee28 |  dopmyss
bu6mmoreka [IOK
18 C 18
118 TPt https://m.edsoo.ru/ff0af738 naparpag
bu6moreka [IOK
19 P C 18
elIeHue 3aaa4 1no reme «Cuia TpeHus» htts://m.edsoo.ru/ff0afa26 yrpaxxHEeHHe
20 JlaboparopHas padota "Onpenenenue bubmuoreka [JOK pemITh TeCT
ko3 duimenTa TpeHUS CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
PaBHOMEpHOE ABMKEHHE IO OKPYKHOCTH.
21 [Tepuon u yactota oOpaieHus. JInneitnas Bubmmorexa [IOK naparpad 19
pHO patt ' https://m.edsoo.ru/ff0ael76 parp
1 yTIIOBas CKOPOCTH
22 LleHTpocTpeMUTebHOE YCKOPEHHE naparpad 20
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Pemrenne 3aga4 mo reme "3aKOHBI

bubmunoreka LIOK
23 Herorona. Cuna octu. Cuna CIIUTh TECT
" ypyT https://m.edsoo.ru/ff0afb8e P
TpEeHUs
VYpoxk-koupepenuus "JIBkeHue et
24 BOKPYT TPaBUTALIMIOHHOTO LIEHTpa cTp.69-70
(Conneunas cucrema). I'anakruxu"
[IepBas kocMu4eckast CKOPOCTb. b K
o5 P p n6amoteka 11O naparpad 21
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaNbHON TOUKHU.
AOcomroTHO TBEpIOE Teno. PaBHoBecHe bubnuotexa [JOK
26 ) . PELINTh TeCT
TBEPJOTO TENA C 3aKPETUIEHHOW OCBIO https://m.edsoo.ru/ff0afe36
BpaIeHUs
MpaKTUYeCcKast
27 MowmeHT cunsl. LleHTp TsKeCTH P
paborta
Pemenne 3agau mo reme "MOMEHT CHITBL. bubnuotexa [JOK
28 PEIIUTh TECT
LenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJBHOM paboTe O
" bubnuorexa [JOK IIOBTOPUTH
29 TeMe "MexaHH4eCcKOe IBUKEHUE.
. \ https://m.edsoo.ru/ff0b0408 | dhopmyis
BsaumopneiictBue Ten
KonTponbnas pabora no teme
" bubnuorexa [JOK
30 MexaHudyeckoe IBHKEHUE. PEIIUTH TECT
. " https://m.edsoo.ru/ffOb06ec
BsaumopneiictBue Ten
Nmnynsc Tena. Umnynse cuisl. 3aKoH
31 COXpaHEHUs UMILyJIbca. YIPYTroe U bubamorexa LOK naparpad 22,23
P Y o pyr https://m.edsoo.ru/ffob07fa parp ’
HEYNpYyroe B3auMOJIECHCTBHE
Pemenne 3agay mo Teme "3akoH bu6moreka [IOK
32 PELINTD TECT

COXPAaHEHUs UMITyJbca"

https://m.edsoo.ru/ffOb096¢c
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VYpoxk-koudepenuus "PeaktuBHOE

COOOII[eHHE TI0
Teme "PeakTiBHOE

33 " JIBIDKCHHE B

JIBUKCHHEC B IPUPOJIC U TEXHUKE
MpUpPOJIE U
TexHuke"
bubmnoreka LIOK
34 M 0 24
exaHu4yeckasi paboTa U MOIIHOCTh https://m.edsoo.ru/ffob0a84 naparpad

PaboTa cumbl TSKECTH, CHIIBI YIIPYTOCTH U bubnuotexa [JOK

35 axHeHue 24
CHUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8 yHpaHemH
JlabopaTtopHas pabota «OnpenencHue

36 paboTHI CHIIBI TPEHUS TIPU paBHOMe?HOM pemHTh TeCT
JBKEHUH TeJIa TI0 TOPU30HTAIIBHOM
MTOBEPXHOCTH»

37 CBs13b 2Hepruu U padoThl. [loTeHIIMaNBHAS naparpag 25
SHEprus
Kunernueckas sneprusi. Teopema o bubnuoteka [JOK

38 aXHeHue 25
KUHETUYECKON dHEPrUuun https://m.edsoo.ru/ff0b0c32 YHpaNHErH

39 3aK0H COXpaHEHUS YHEPTUM B MEXaHUKE naparpad 26

40 JlaGopaTtopHas paborta «3y4yeHne 3akoHa bubnuoreka [IOK ynpaHerie 26
COXpPAHEHUS SHEPTUM https://m.edsoo.ru/ff0b12fe

41 KonebarenbHo€e IBUKEHUE U €T0 bu6mmoreka [IOK naparpad 27.28,29
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
3aryxaromue Koyiebanus. BeinyxieHHbIe bubnuorexa LIOK

42 30,31
kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0 naparpa¢ 30,

43 MareMaTH4ecKuii ¥ NpyKUHHBIN [IpaKTHYeCKast
MasTHUKH pabota

44 [IpeBpaiienue 3Hepruu npu pemHTH TeCT

MEXaHMYECKUX KOJICOaHHSIX
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VYpoxk-uccnenopanue «3aBUCUMOCTb

. bubnmoreka [JOK MOBTOPUTH
45 MepHro/ia KOJICOaHH OT KECTKOCTH 1 P
PYSKHHEL H MACCHI Ipy3a» https://m.edsoo.ru/ff0b197a |  dopmyss
I
Jlaboparopuas pabota «Onpenernenue
N bubmnoreka LIOK
46 9acTOTHI M IEPUOJIa KOJIeOaHMt 1 PELINUTDH TECT
HPYKHHHOTO MASTHHKaY https://m.edsoo.ru/ffOblaec
JlabopaTtopHnas pabota «IIpoBepka
47 HE3aBUCHUMOCTH MEPHO/Ia KOJIeOaHmit bu6moreka [IOK LIS TeCT
rpy3a, MOJABEMIEHHOIO K HUTH, OT MACChI https://m.edsoo.ru/ff0b197a P
rpy3a»
Mexanudeckue BoaHbl. CBOMCTBA Bi6 110K
nonmorexa
48 MeXaHndeckuX BoaH. IIpoobpHBIE B naparpad 32,33
OTEpeHHELE B0 PO https://m.edsoo.ru/ffOb21fe parpag
MOTIEPEYHBIC BOJTHBI
Ypoxk-koupepennus "MexaHnueckue coo011eHre 1o
49 BOJIHBI B TBEpIOM Tene. CelicMuueckue TEME
BOJIHBI" "3emierpsacenue"
3ByK. PacripocTpaHeHue u OTpakeHHe
50 & pocTp P naparpad 34,
3ByKa
Ypoxk-uccnenopanue "Habmronenue
51 " PELIUTh TECT
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTBI
I'poMKOCTB 3ByKa U BBICOTA TOHA.
52 P 2/ naparpad 35,36,37
AKyCTHUECKUI pPEe30HAHC
CO0O0IIIEHIE 110
Teme "YIIbTpa3ByK
53 Vpok-koHpepeHus "YabpTpasByK U bubmnuorexa IIOK i WH(pa3B P B Y
uH(Pa3BYK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca pasByx
pupoJie u

TeXHUKe"
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[ToaroToBKa K KOHTPOJILHOU pabOTE 1O

" Bbubmuotexa [JOK MOBTOPUTH
o4 Teme "3aKOHbI COXPaHEHHUSI.
" https://m.edsoo.ru/ff0b25f0 |  dopmyss
MexaHn4decKue KoJIeOaH s ¥ BOJTHBI
KoHnTpoasHas padora o Teme "3aKoHbI
55 coxpaHeHus. MexaHu4yeckne KoueOanus u PELINUTDH TECT
BOJIHBI"
DNeKTPOMarHuTHOE TOJIE. bubnuotexa [JOK
56 P 1 maparpad 38.39,40
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
o7 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH naparpad 41,42,43
VYpok-konpepennus "[lkana
3JIEKTPOMAarHUTHBIX BOJIH. Mcnosb3oBanue bubnuotexa [JOK
58 P ¢ A maparpad 44,4546
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM https://m.edsoo.ru/ffOb2fe6
CBSI3H"
Ypok-uccnenoBanue "N3yueHne CBOUCTB
59 3JIEKTPOMArHUTHBIX BOJIH C IOMOIIBIO bubmmorexa LOK naparpad 47,48,49
P | https://m.edsoo.ru/ffob2c6c parp 7
MOOMIBHOTO Tenedona
60 Pemenue 3a1ay Ha onpeeeHrne 4acToTh pEIINUTH TECT,
U JTMHBI AJIEKTPOMArHUTHOUW BOJIHBI naparpad 50
DneKTpOMarHuTHasl MPUPOJa CBETA.
61 CkopocTth cBeTa. BomHOBBIE CBOMCTBA bubmorexa [TOK naparpad 51,52
P ) https://m.edsoo.ru/ff0b31d0 batp ’
cBeTa
Uctounuku cBera. [Ipsamonuneiinoe coo0IIeHue 1o
62 acIpoCTpaHEHHE CBETA. 3aTMEHUS Bubmmorexa [IOK Teme "3aTMeHus
Pactpoctp ) https://m.edsoo.ru/ff0b3658 |
Connua u JIynsl Connua u Jlynsl
3aKOH OTpaXeHUs CBETa. 3epKaia.
bu6moreka [IOK
63 Pemenue 3a1ay Ha MpUMEHEHHUE 3aKOHA PEIINUTh TECT

OTPAKCHUS CBCTA

https://m.edsoo.ru/ffOb38c4
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[Tpenomienue cBeta. 3aKOH IPEIOMIICHUS

bubmunoreka LIOK

naparpad 53,

64
cBeTa https://m.edsoo.ru/ffOb3aea | ymnpaxuenue 48
[ToHOE BHYTpEHHEE OTPAKCHHE CBETA. Eub 10K
NOIMOTEeKA
65 Hcnonb30BaHuE MOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffob3c5c PCIINTH 3aa49M1
OTPaXKEHHS B ONITHYECKUX CBETOBOJIAX — '
MOJATOTOBUTH
coo0IIeHue 1o
JlabopaTtopHnas pabota "Hccnenoanue
TeMe
3aBUCHMOCTH YTJIa TIPEJIOMIICHUS
66 yraa b "Hcnosib30Banme
CBETOBOTO JIyJa OT yrJia aJICHUS Ha
MIOJTHOTO
rpanuie "Bo3ayx-cTekyio""
BHYTPEHHETO
oTpaxeHus"
VYpoxk-koupepennus "HcnonpzoBanue
67 MOJTHOTO BHYTPEHHET'0 OTPaKCHUSI: PEIIUTh TECT
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSA3b"
Eus 110K CO0O0IIIEHNE 110
nbnmoTexa
68 JInnzel. OnTuyeckas cuiia JUH3BI teme "JIMH3BI U uX
https.//m.edsoo.ru/ffOb3f2c "
MpUMEHEHUE
. bubnuorexa [JOK
69 [TocTpoenne n3o0pakeHUM B THMH3aX 1 PEIIUTh 3aa9H
https://m.edsoo.ru/ffOb444a
CO0O0IIIEHHE T10
JlaboparopHas padota "Onpenenenue Eu6 110K "0
. nonmoTexa teMe "Ontuyeckue
70 (hOKYCHOTO paccTOSTHUS M ONTHYECKOM
5 . " https://m.edso0.ru/ff0b4206 | nHUH30BBIE
CHJIBI COOMpAIOIIEH JTMH3BI
P pudope!"
71 Ypok-koHpepennus "OnTuueckue bubmmoreka [JOK LTS TeCT
JIMH30BbIe TPHOOPHI" https://m.edsoo.ru/ff0cOa7e P
MOATOTOBUTH
bubmmoreka [JOK
72 I'ma3 kak ontuyeckas cucreMa. 3peHue 4 COO0O0IIeHHE TI0

https://m.edsoo.ru/ff0b4684

teme "JledexTs
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3penust. Kak
COXpaHUTh
3penue"”

Ypoxk-koudepenuus "JlepexTs 3peHusl.

3 " PECIIUTL TECT
Kaxk coxpanuts 3peHue
Paznioxxenne 6esroro cBeTa B CIIEKTP. Eub 110K
nonorexa
74 O Hrrorona. Cinoxenue aparpad 54,55
HPITRL HBIOTOHA. TIONCHH https://m.edsoo.ru/ff0cOf4c naparpag
CHeKTpaJIbHBIX I[BETOB. /{ucriepcus cBera
JlabopaTtopnast pabota "OMBITHI 11O
Pa3IoKEHUI0 OEJIOT0 CBETa B CIIEKTP U bubnuotexa [JOK
75 PELINTh TECT
BOCIIPUSATHIO [IBETA IPEIMETOB IIPH UX https://m.edsoo.ru/ff0c0e2a
HaOJI0/IEHUH Yepe3 1[BETOBbIE GUILTPHI"
Ypok-npaktukyMm "BosiHOBBIE CBOKICTBA
76 CBeTa: nucriepcusi, UHTephepeHITUs U cTp.242-244
mudpakus”
77 OmnbiTer Pesepdopnaa u mianetapHast bubnuoreka [JOK
MOJEINEb aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens aroma bopa
Hcnyckanue u oryionieHue cBeTa bu6 OK
79 Y = . nommorexa L naparpad 56
atroMoM. KBaHTbI. JInHe4aTbie CIEKTPhI https://m.edsoo.ru/ff0c144c
Ypok-npaktukym "HaOimroieHre CrieKTpoB
80 p p ! yM )i p bu6mmoreka [IOK pemmuTh TecT
HCITYCKaHUs https://m.edsoo.ru/ff0c1550
CO0O0IIIEHHE T10
81 PannoakTHBHOCTE U €€ BUIBI bubmorexa [TOK Teme "Bubl
8 8 https://m.edso0.ru/ff0c1672 8 "
PaaNOAKTUBHOCTHU
Crpoenue atomHoro siapa. Hykionnas
82 p npa. Hykn bu6moreka [IOK naparpad 61,62

MOJI€ENb

https://m.edsoo.ru/ffOc18ac



https://m.edsoo.ru/ff0c0f4c
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https://m.edsoo.ru/ff0c144c
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https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac

bubmunorexa LIOK

83 PamnoaktuBHBIE IpeBpaleHus. M30Tonbl maparpad 63,64
8 beppatt https://m.edsoo.ru/ffOclal4 parpag
Pemenue 3amgau o teme: bubnuotexa [JOK

84 " 8 " 1 naparpag 65

PannoaktuBHBIE peBpaleHUs https://m.edsoo.ru/ffOclb4a

85 [Tepuon momypacmana PEIIUTH TECT
Ypoxk-koHpepenius "PagnoakTuBHbIE

86 1/151 CHI/IS(Ib Bpl'I UPOJiEe, MEAUIINHE bubnmorexa LOK EIINUTh TECT

i . PHPOAE, ’ https://m.edsoo.ru/ff0c2126 | ¥

TEXHUKE
SnepHble peakiyy. 3aKOHbI COXpaHEHUs bubnuoreka [JOK

87 PELIuTh 331291
3apsJ0BOTO U MaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
DHeprus cBsI3U aTOMHBIX siaep. CBsA3b bubnuotexa [JOK

88 P axs 1 naparpag 62
MAaccChl U JHEPTUH https://m.edsoo.ru/ff0cld7a
Pemenue 3agau no reme "SAnepHeie

89 " PELINTH TECT
peaxkuuu

CcO0O0IIIEHIE 110

Peakuuu cuHTe3a u neneHus saep. bubnuotexa [JOK "

90 . teme "SnepHas
Hctounuku sueprun CosHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88 "

SHEpreTHKa

VYpoxk-koudepennus "SAnepHas

91 sHepreTHka. J{elcTBUs paguOaKTUBHBIX PEIIUTH TECT
W3JIy4YCHHUI Ha KUBbIE OPraHU3MbI"
[ToaroToBka K KOHTPOJIBHOM paboTe MO

92 TeMe "DIEeKTPOMarHuTHOE MOJI€. bubmuoreka [JOK IIOBTOPUTH
DneKTpoMarHuTHbIe BOJIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e |  popmyss
siBJIeHUS "
KonTponsHas pabota o Teme
"DJIeKTpOMarHUTHOE TOJIE.

93 P c1p.290-292

DneKTpoMarHuTHbIe BOJIHBL. KBaHTOBBIE
SIBJIEHUS"



https://m.edsoo.ru/ff0c1a14
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[ToBTOpenue, 0606menue. JlabopatopHbie bubnmoreka [JOK
94 " . " 1 PELINTH TECT
paboTs 1o Kypcy "B3zauMoneiicTBue Ten https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6o0menue. Pemenne
95 ACUETHBIX M KQUECTBEHHBIX 3aJ1a4 10 1 bubmorexa [JOK SLIUTh TECT
P " " https://m.edsoo.ru/ff0c2572 P
teme "TernoBbie poLECChI
[ToBTOpenue, o6oomenue. Pemenne
bu6mmoreka [IOK
96 pacyYeTHBIX M KaYECTBEHHBIX 3aa4 M0 1 PEIIUTh TECT
. https://m.edsoo.ru/ff0c2a22
teme "KII/] TerutoBeIxX aBUTaTemen"
[ToBTOpenue, 0606menue. Pemenue
bu6mmoreka [IOK
97 pacUETHBIX U KQaY€CTBEHHBIX 3a/a4 10 1 pElnTh TECT
https://m.edsoo.ru/ff0c2b30
teme "KII/] anexTpoycTtaHOBOK"
[ToBTOpenue, o606menue. JlaboparopHsie bubnuotexa [JOK
98 1 PELIUTh TECT
paboTsl o Kypcy "CBeToBbIe siBIIEHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6o6menue. Pabora ¢
99 TEKCTaMH TI0 TeMe "3aKOHBI COXpaHEHUS B 1 bubmorexa [IOK EIIUTh TECT
" P https://m.edsoo.ru/ff0c2d6a P
MEXaHUKE
100 [ToBTOpenue, o606menue. Pabota ¢ 1 bu6mmoreka [IOK LTS TeCT
Tekctamu 1o TeMe "Konebanus v BOJHBI" https://m.edsoo.ru/ff0c2e82 P
[ToBTOpenue, o606menue. Pabora ¢ bubnuoreka [IOK
101 " " 1 PELIUTh TECT
TekcTaMu 1o Teme "CBETOBBIC SIBJICHUSA https://m.edsoo.ru/ff0c3044
[ToBTOpeHue, 0606meHue. PaboTta ¢
102 TekcTamu 1o TeMe "KBaHTOBas U sijiepHas 1 PEIIUTh TECT
¢duzuka"
OBIIEE KOJIMYECTBO YACOB I1O0 102

I[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MNPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» dusuka, 8 kiacc/ [leppikua A.B., O011ecTBO ¢ OTpaHUYEHHOM OTBETCTBEHHOCTHIO
«IPODAy; Aktmonepnoe obmectBo «M3narensctBo «IIpocBemenue»

» ®usuka, 9 knacc/ [leppimkun A.B., I'yrHuk E.M., O611ecTBO ¢ orpaHU4eHHOM

O0TBETCTBEHHOCTHIO «[[PODA»; Axuroneproe obmiectBo «M3aarensctBo «IIpocBemnienne»

METOIUYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://m.edsoo.ru






