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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢Qu3uke Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs COCTaBJeHAa Ha
OCHOBE TOJIO)KCHUH W TpeOOBaHWMU K pe3yabTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTelnbHOW mporpamMMmel, mpenctaBieHHblx B PI'OC OO0, a Takke ¢ yd€Tom
denepanbHOll paboyeil mporpamMmbl BocruTaHus W KoHIemumu mpernojaBaHust y4eOHOTO
npeaMera «Pu3uKay.
Conmepxanne  mporpaMMbl 1O (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHHUE
€CTeCTBEHHO-HAYYHOUW T'PaMOTHOCTH OOYYarOIIUXCS W OPraHM3alWI0 W3Yy4eHHs (QHU3UKU Ha
NeATeNbHOCTHON OcHOBe. B mporpamMme mo ¢u3uKe yYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanmmzanuu  TpeboBannit PI'OC OOO K IUIAHHPYEMBIM JUYHOCTHBIM U
METanpeIMEeTHbIM  pe3yibTaTaM  OOydeHus, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus.
[Iporpamma no ¢usmuke ycTaHaBIMBAEeT paclpe/elieHne y4eOHOro mMarepuaia Mo rojam
obyuenust (o Kjiaccam), TpeajaraeT MPUMEPHYIO TOCIIEI0BATEIbHOCTh H3YyYeHHUs TEM,
OCHOBAHHYIO Ha JIOTHKE pa3BUTHUS MPEIMETHOTO COJEpKaHUS M Yy4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.
[Iporpamma no ¢u3uke pa3paboTaHa ¢ HENbI0 OKa3aHUsI METOIUYECKON MOMOIIU YUUTEIIO
B CO3JJaHUH paboyeil MporpaMMebl o y4eOHOMY MIPEIMETY.
®u3zurKa SBISETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX MTPEIMETOB,
MTOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KAT B OCHOBE MPOIIECCOB U SIBJICHUM, U3y4yaeMbIX XUMHE,
OuoJsIoTHel, acTpoHOMHUEH U PU3NUECKOU reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, MpeaocTaBisieT HauboJsiee sicHble oOpas3lbl NMPUMEHEHHs HaydHOTO MeEToJa
MO3HAHUS, TO €CTh CIIoco0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.
OnHa W3 raaBHBIX 3a/1a4 (GU3HUECKOTO 00pa3oBaHUs B CTPYKType oOIIero oopasoBaHHs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢u3uku Ha 0a30BOM YpOBHE IMpENIoyiaraeT OBJAJCHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMH €CTeCTBEHHO-HAYYHYIO TPAMOTHOCTb!
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OILIGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHMUS;
® UHTEPHPETUPOBATH JaHHBIE W KCIOJb30BaTh HAy4YHBIE I0KA3aTeNbCTBA JIJIS
MOJIy4EHUS BBIBOJIOB.
Henu wu3yueHuss ¢GuU3MKKM Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OMPEICIICHBI B
Konuenuun npenogaBanus yueOHoro npeaMera «®Dusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBbI,
yrBepxka€HHOU pemienreM Koiserum Munncrtepera npocsemieHust Poccuiickoit denepanuun
(mpotokomn ot 3 nekadbpst 2019 r. Ne [TIK-48H).
Hean usyyenus pusnku:
e npuoOpeTeHHe HHTEpeca U CTpeMJIeHHs OOyJaroluXcsi K HAay4dHOMY H3yUCHHIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEJCTABICHUH O HAaydyHOM MeETOJile TMO3HaHUA H (HOPMUPOBAHUE
HCCIIEA0BATENBCKOTO OTHOLIEHUS K OKPYKAIOIINM SIBIICHUSM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4CHHs] OCHOB CTPOCHHUS
MaTepuu U (yHIaMEHTATBHBIX 3aKOHOB (DU3HKH;



e (opMupoBaHHE MPEACTABICHUNA O POJH (U3UKU ISl PA3BUTHUS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed mnpodeccuoHaIbHON
JEeATEIbHOCTH, CBA3aHHOM C (DU3UKOM, MOATOTOBKA K JaJIbHEHIIEMY 00Y4YEeHHUIO B 3TOM
HaIpaBJICHUU.

JlocTIbKeHHe STHX IeJie MporpaMMmbl M0 (H3MKE Ha YpPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00eCIIeUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:

e npuoOpeTeHHe 3HAHWKA O MAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHHYECKHX,
TETUTOBBIX, IIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

e npuoOpeTeHHEe YMEHHWHA OIUCHIBaTh W OOBSICHATH (PU3MUECKUE SBJICHUS C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUI;,

® OCBOGHHE METOJIOB PEUICHHS TMPOCTEHIINX pacu€THBIX 3a/Ja4 C HCIOJIh30BAHUEM
(bU3NIECKUX MOJIEJIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a71ay;

® Dpa3BUTHE YMEHUH HAOMIOAATh TPUPOJHBIC SIBICHUS W  BBITIOJHATH  OTIBITHI,
nabopaTopHble pabOTHl M JKCIIEPUMEHTAIBHBIE HCCIENOBAaHHUS C HCIOJIH30BaHUEM
W3MEPHUTEIBHBIX TIPHOOPOB;

e ocBOeHHE MPHUEMOB pabOTH ¢ WH(pOpMAIMer (HU3NIECKOTO COAEpIKaHUs, BKIFOUAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (H3UKH, aHAIN3 W KPUTHYECKOE
OlleHHBaHME UH(OpPMaLINY;

® 3HAKOMCTBO €O cdepamu MpoheCcCHOHATHHOU AEATENHHOCTH, CBI3aHHBIMU C (DHU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTIKECHHUAX (PH3HUECKON HAYKH.

Ha usydenne ¢usuku (6a30BbI ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipenyaraemerit B mporpaMme 1o (pu3uke nepedeHs 1ab0paTOPHBIX PadOT U ONBITOB HOCHT
PEKOMEH/IATENBHBIN XapaKkTep, YYUTEIb JIeNaeT BhIOOp MPOBEICHUs Ta0OpaTOPHBIX padoOT H
OTIBITOB C YY4ETOM UHIUBUIYAIbHBIX OCOOCHHOCTEH 00YJaIONIMXCs, CITUCKA SKCIIEPUMEHTATbHBIX
3aJJaHUl, TIpeIaraeMbIX B paMKax OCHOBHOTO IOCYJapCTBEHHOTO 3K3aMeHa 10 (hU3UKe.



COJEP/KAHUE OBYYEHUA
7 KJIIACC

Paznes 1. @u3uka u e€ posib B NO3HAHUM OKPY’KAIOLIero Mupa.

®usuka — Hayka o npupone. SABnenus npupoasl. PU3ndeCKue SBICHUA: MEXaHUUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Owusnueckue BenMUMHBL M3Mepenue ¢usndeckux BenwuuH. Duszndeckue npUOOPHI.
[TorpemHocTe M3MepeHnid. MexayHapoaHasi CUCTEMA €AMHMULI.

Kak ¢u3uka m npyrue ecTeCTBEHHBIE HayKH H3y4aroT mpupony. EcTecTBeHHO-HaydHBIH
METOJI TMO3HAHUS: HAOIIOJEHHE, IOCTAHOBKAa HAy4yHOTO BOMPOCA, BBIABMWKEHHUE THIIOTES,
SKCHEPUMEHT [0 TMPOBEpKE THUNOoTe3, OOBbsACHEHHEe HabmonaeMoro spiaeHus. OnucaHue
($u3NYeCKUX SBJICHUN C IOMOIIbIO MOJIEIIEH.

Jemoncmpayuu.

1. Mexannueckue, TEIIOBbIE, DJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. O®wuznyeckue MpuOOPHI U MPOIEAypa MPSIMBIX U3MEPEHHUH aHAIOTOBBIM M IH(DPOBBIM

prudopoM.

Jlabopamopnwie pabomel u onvimel.

Onpenenenre UeHbI JeJEHUs MIKAIbl H3MEPUTEIBHOTO Mprodopa.
N3mepenue paccTossHUI.

N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.

Omnpenenenne pasMepoB MaJbIX TEI.

aorwpnE

W3mepenue temmeparypbl MpH MOMOUIM JKUAKOCTHOTO TEpPMOMETpa U JaTydKa
TEMIEPATYpPHI.
6. IlpoBenenue wucciaenoBaHUS MO MPOBEPKE TUIOTE3bl: JANbHOCTh MOJETA IIAPHKA,
MYIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIlIe, YeM 0OJIbIlIEe BHICOTA MyCKa.

Pasznen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellleCTBA.

CrpoeHue BelecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mmepbl. OMBITHL, 10Ka3bIBAIOLIUE
JMCKPETHOE CTPOCHHE BEIECTBA.

JIBukenune uactul] BemiectBa. CBSi3b CKOPOCTH JBMIKEHHSI 4YaCTHUI[ C TeMIIepaTypou.
bpoynoBckoe nBwxkenue, muddys3us. BzauMopelicTBue dYacTWIl BelIECTBAa: MNPUTSHKEHHUE U
OTTaJIKUBaHUE.

ArperatHble COCTOSIHMSI BEIECTBA: CTPOCHHE Ta30B, JKHAKOCTEH U  TBEPHABIX
(kpucTamuinyeckux) Ted. B3aumMocBs3b MeXIy CBOWMCTBAMHU BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHBIX COCTOSHUI
BO/IBL

Hemoncmpayuu.

1. HaGmroneHnue 6pOyHOBCKOTO JBHKEHUSI.

2. Habmopenue nudpoysuu.

3. HaGnronenue sBIEHHM, OOBICHIIOMIMXCS MPUTSHKEHUEM WA OTTAJIKHBAaHUEM YaCTHUIL

BEIIIECTBA.

Jlabopamopusvie pabomot u onvimol.

1. Ouenka quaMeTpa aToMa METOJIOM PSIJIOB (C MCIONIb30BaHUEM (oTorpaduii).

2. OmbITHI O HAOIIOIEHUIO TEIUIOBOTO PACIINPEHUS Ta30B.

3. OmbIThI 0 OOHAPYKEHUIO ACUCTBHS CHII MOJIEKYIISIPHOTO TMPUTSKECHHUS.

Paznea 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.



Mexannuyeckoe JBUKEHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsis cKopoCTb [P HEPAaBHOMEPHOM JBUKEHUU. Pacy€r myTu U BpeMEHU JBUKECHHUSL.

SBnenue wHepuuu. 3aKOH HHEpUUU. B3aumopeicTBue Ten Kak MpPUYMHA HM3MEHEHUS
CKOPOCTH [JBMXEHHUS Teld. Macca kak mepa MHepTHOCTH Tena. IlnotHocTh BemiectBa. CBsi3b
TUTOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cuna kak XapakTepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd U 3akoH ['yka.
W3mepenue cuibl ¢ MOMOLIBIO JUHAMOMETpa. SIBIeHHE TAroTeHus W cuia Tsbkectu. Cuna
TSKECTH Ha JApyrux miuaHetax. Bec Tema. HeBecomocTh. CiriojkeHue cuil, HalpaBJIEHHBIX I10
onHO# npsimoil. PaBHoxelcTBytomas cuit. Cuna tpeHus. TpeHue CKOJIbKEHUS U TPEHUE MOKOSL.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

Habnronenne MexaHu4ecKoro IBUKEHHS Tela.
N3mepenune ckopocTH NPSMOJIUHENHHOTO JBUKEHHUS.
Habntonenue siBjaeHUs] HHEPIUH.
Habntoienne n3MeHeHus CKOpOCTH NP B3aUMOIEHCTBUH Tell.
CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TE.
CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.
Jlabopamopnwie pabomel u onvimel.
1. Ompenenenne CKOPOCTH PAaBHOMEPHOTO MABM)KEHHS (LIapUKa B KHUJAKOCTH, MOJEIH
ANEKTPUIECKOTO aBTOMOOWIISI U TaK J1ajiee).
2. OmpeneneHune cpemHel CKOPOCTH CKOJBKEHHS OpycKa WM IapuKa M0 HAKIOHHOH
IIJIOCKOCTH.
3. OmnpezneneHue MIOTHOCTU TBEPIOTO Tea.
4. OnbIThl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsHKeHUs (nedopMaliuu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.
5. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHsI CKOJIBKEHHUSI OT Beca Tela U
XapakKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

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

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA Ta3a oT 00bEMa, TemnepaTypsl. [lepenaua naBienust TBEPABIMU TeIaMH, KUAKOCTIMU
n razamu. 3akoH llackans. ITHeBMaTHueckue mMamuHbl. 3aBUCHMOCTbH JABJICHUS KUIKOCTH OT
riyounbsl.  [mapocratmueckuii  mapagokc. CooOmiaromuecs cocynsl. [ 'mapaBinudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUuuHBI CylIeCTBOBAHUS BO3IYIIHOMN
obonoukn 3emmu. OnbiT Toppuuermnu. M3mepenune aTtmocdepHOro naBieHHS. 3aBUCHUMOCTH
aTMOc(epHOro JaBJIEHHUA OT BBICOTHI HaJd YypoBHeM Mops. [lpubGopbl mist u3MepeHUs
aTMOC(epHOTOo JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX Tello. BriTankuBaromas (apxumMenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYypPHI.

Ilepenava naBaeHUs )KUIKOCTBIO U Fa30M.
Coobmaromumecs: Cocypl.

I'mppaBnuueckuit nmpecc.

[IposiBneHue neicTBHs aTMOC(HEPHOTO JaBICHHUS.

ok wnE

o~ wbdE



3aBUCUMOCTh BBITAJIKUBAIOMICH CHUJBI OT OO0BEMA MOTPYKEHHON 4YacTH Tela W
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITANKUBAIONIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

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

Jlabopamopubvie pabomot u onvimel.

1.

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

Onpenenenre BBITAIKUBAIOIIEH CUJIbI, ACWCTBYIOIIEM Ha Telo, HOTPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CWIBI, JCHCTBYIOIIEWM HAa TEIO B
KUJKOCTH, OT MACCHI TEJA.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOLIEH CHIIbI, IEHCTBYIOLIEH Ha
TEJO B JKUJKOCTH, OT 00BbEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJla U OT IJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBaHne apeomeTpa WIM KOHCTPYMPOBAHHME JIOJKM M ONpEAcieHue €€
Irpy30I10AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.

Mexanuveckast pabota. MOIIHOCTS.

[IpocTeie MexaHW3MBI: pbI¥ar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmio paBHOBeCHs
peruara. [IpumeHeHne mpaBmiia paBHOBECHS phluara K OJIOKY. «30JI0TO€ MPABUIIO» MEXAHHKH.
KIIJI mpocTeix Mmexanu3MoB. [IpocThie MeXaHN3MBI B OBITY ¥ TEXHUKE.

Mexannueckas sHeprus. KuHeTmyeckas W mnoTeHUUalbHas »Heprus. [lpeBpaienue
OJHOTO BHJa MEXAHUYECKOU SHEPTUM B APYroil. 3aKOH COXpPAHEHHUS SHEPTUH B MEXAHUKE.

Hemoncmpayuu.

1.

[Ipumepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomel u onvimel.

1. Ompenenenne paOOTHl CHIBI TPEHUS NPU PABHOMEPHOM JBIDKEHUU Teja IO
TOPU30HTAIBHOM MOBEPXHOCTH.
2. VccnenoBaHue yciaoOBHil paBHOBECHS pbluara.
3. Mamepenne KII/| HakIOHHOM IJIOCKOCTH.
4. W3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOU SHEPTUH.
8 KUIIACC

Pa3znen 6. TensioBbIe IBJICHUA.

OCHOBHBIE I0JIO’KEHHSI MOJIEKYJIIPHO--KHHETHYECKON TEOpUN CTPOEHHUs BellecTBa. Macca
U pa3Mepbl AaroMOB U MousieKyl. OmbITbl, MOATBEPKIAIONIME OCHOBHBIE IOJIOXKEHUS
MOJIEKYJISIPHO-KUHETUYECKO TEOPHUH.

Mojenu TBEPIOTO, )KUAKOTO U ra3000pa3HOro cocTosiHUi BemecTBa. Kpucrananueckue u
amopdHuble Tena. OObsCHEHHE CBOMCTB ra30B, )KUJKOCTEH 1 TBEPBIX TeJI Ha OCHOBE MOJI0XKEHUH
MOJIEKYJISIpPHO--KUHETHUECKOM Teopun. (CmauMBaHME M KalWUISPHBIE SABJIEHUSA. TeruioBoe
pacIIupeHHe U CXKaTHE.

Temneparypa. CBsA3b TeMmepaTypsl €O CKOPOCTbIO TEIUIOBOTO JIBUJKEHUS YaCTHILL.
Buytpennsis sHeprus. CnocoObl U3MEHEHHs BHYTPEHHEH OSHepruu: Tervlonepenaya |
coBepiieHre padoTel. Bupl Teronepeaayn: TeIIONPOBOAHOCTb, KOHBEKIINS, U3ITyUEHHE.



KommuectBo TeIIOTHI. YelbHAs TEIJIO0EMKOCTh BEIIECTBA. TennooOMEeH M TEIIOBOE
PaBHOBCCHC. YPaBHCHI/Ie TemioBoro Oananca. IlnaBinenune u OTBCPACBAHHUC KPUCTATINIMYCCKHUX

BCIICCTB.

VYaenvHas Ttemora TutaBneHus. [lapooOpazoBanume u KoHjaeHcarus. Mcmapenwue.

Kunienne. YnenpHast Termuiora mapooOpa3oBaHus. 3aBHCHMOCTh TEMIEpaTypbl KUIEHHS OT
aTMOC(EpHOTO JTaBICHHUS.
Brnaxnocts Bo3ayxa.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHHUSL.

[puntmner paboter TermmoBbix apurateneit KIIJ[ TemmoBoro aBuratens. TeruioBbie
JIBUTATENIH U 3aLIATA OKPYKAOIIEH CPEbI.

3aKOH COXpaHEHUs U MPEBPALLEHHUS SHEPTUU B TEIUIOBBIX IIpOLECCaXx.

Jemoncmpayuu.

1. HabmroneHnue O6poOyHOBCKOTO IBHYKEHUSI.

2. Hab6mronenue nuddy3un.

3. HabGnronenwue siBIICHUH CMauMBaHUS U KalTWJUTIPHBIX SIBIICHUM.

4. HalnrogeHue TErIoBOro pacIupeHus! Tell.

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

6. IlpaBuia U3MEpEeHUS TEMIIEPATYPHI.

7. Bunel Teruionepeaayn.

8. OxmaxxJaeHne pu COBEPIICHUH PaOOTHI.

9. HarpeBanue mpu COBEepIICHUN PAOOTH BHEITHUMHU CHIIAMHU.

10. CpaBHeHUE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaOmroneHue KUIIEHUS.

12. HabmroieHre mocTosTHCTBA TeMITepaTyphl MPH TIIaBICHUH.

13. Mozenu TEIUIOBBIX ABATATEIEH.

Jlabopamopnuie pabomel u onvimel.

1. OmnpITbl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TPUTSYKEHUSI.

2. OmnbITHI MO BHIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOMN COJIM UJTH caxapa.

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

4. Onmnpenenenue AaBlieHUs BO3yXa B Oa/sIOHE IITPHILIA.

5. OmnbITel, EMOHCTPUPYIOIIME 3aBUCHMOCTH [aBJICHHUS BO3AyXa OT ero obOnéma u
HarpeBaHus WIH OXJIaKICHUS.

6. IlpoBepka TUMOTE3bl JUHEHHOW 3aBUCHUMOCTH JJMHBI CTOJIOMKA KHAKOCTH B
TEPMOMETPHUUECKOHN TpyOKe OT TEMIIEpPaTypHI.

7. HaOnronenue u3MeHEHHUS BHYTPEHHEHW 3HEPIUM Tella B pe3ysbTare TeIulonepenadu u
paboThl BHEITHUX CHUIL.

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

9. OmpeneneHue KOIUYECTBA TEILIOTHI, IOJYYEHHOTO BOJOW NpU TEIIOOOMEHE C
HarpeThiM METANIMYECKUM [HIUHAPOM.

10. Ompenenenue yneabHOM TEIMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca uCHapeHusl.

12. Onpenenenrie OTHOCUTENBHOMN BIaKHOCTH BO3IyXa.

13. Omnpenenenue yneabHOM TEIUIOTHI MJIaBICHUS JIb/IA.

Pazgen 7. DieKkTpu4yecKHe H MATHUTHDIE SIBJICHUS.

Onexrpuszanus Ten. J[Ba poja IEKTpUYECKHMX 3apsiioB. B3zamMopelicTBre 3apsyKEHHBIX
ten. 3akoH KynoHa (3aBUCHMMOCTb CHJIBI B3aUMOJICHCTBUSL 3apsKEHHBIX T€lT OT BEIMYMHBI
3apsA70B U PaCCTOSHUS MEXKY TEIAMH).



Dnekrpuyeckoe noJie. Hanpspk€HHOCTD anekTpuyueckoro mnoss. [IpuHuun cynepno3uinuu
IIEKTPUYECKUX I10JIEH (HAa KAaUECTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJeMEHTapHbIM 3nekTpuueckuil 3apsan. CrpoeHue
atoma. [IpoBOTHUKY U JUAIEKTPUKHU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCIOBHUS CYHIECTBOBAHUSA OJIEKTPUUYECKOTO TOKa. VcTOuHUKH
MOCTOSTHHOTO TOKa. JIeWCTBHUSI 3JIEKTPUUECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKUJKOCTSIX U Ta3ax.

Onexrpuueckass uenb. Cuna Toka. OJnekTpuyeckoe HampspkeHue. ConpoTHBIEHHE
IIPOBOJHUKA. YJIENbHOE COINpPOTUBJIEHHE BellecTBa. 3akoH Owma Juisi ydacTka LEmHu.
[TocnenoBarenbHOE 1 NapauIEIbHOE COETMHEHUE TPOBOJHUKOB.

Pabota 1 MoOIIHOCTH 3MIeKTpHUUEcKOoro Toka. 3akoH Jxoyns—JIleHna. DnekTpudeckue 1enu
Y TOTpEeOUTENHN IIEKTpUUIECKOr dHeprun B ObITy. KopoTKoe 3aMbIkaHue.

[ToctostHHbIE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJI€.
MarnuTHOe noJie 3eMJIM 1 €ro 3HaYeHHe JUIs )Ku3HU Ha 3emuie. OnbiT Dpcrena. MarHuTHoe mosie
AIEKTPUYECKOTO TOKa. [[puMeHeHue IeKTpOMAarHuTOB B TEXHHUKE. JIeCTBUE MAarHUTHOTO TOJIS
Ha TIPOBOJHHUK C TOKOM. OJIEKTPOJBHUTATEIh TIOCTOSHHOTO TOKa. lcrmosp3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHHYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apages. fBiaeHue  AIEKTpOMAarHUTHOW  WHAYKHWU. [lpaBwino  JleHua.
OnexrporeHepatop. CnocoObl NOMYy4YEHHUS DSJIEKTPUUYECKOW HHEPruu. ODIJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

emoncmpayuu.

DIeKTpu3aius Tell.
JIBa posia ANEeKTPUUECKUX 3apsiA0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO M ACMCTBUE SJIEKTPOCKOTIA.
DneKTpocTaTu4yecKas HHIYKLHS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY M AMDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHuKH MOCTOSTHHOTO TOKA.
JIefCTBUS 3NEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B ) KUIAKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenune cuiibl TOKa aMIEpMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHUs BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUH.
. B3aumoielficTBre MOCTOSIHHBIX MarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EIICHUs TIOJOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEHN MMOCTOSTHHBIX MarHUTOB.
. OnbIT Dpcrena.
. MarauTHO€ 1noJie TOKa. DJIEeKTPOMAarHur.
. JleficTBHe€ MarHUTHOTO TOJISI HA POBOJAHUK C TOKOM.
. DIIEKTPOABUTATENh OCTOSIHHOTO TOKA.
. UccnepoBanue siBIEHUS 31€KTPOMArHUTHOM UHIYKIIUH.
. Oneiter @apagest.
. 3aBUCUMOCTb HaIlPaBJIEHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOBHUKHOBEHUSI.
. DIIEKTpOreHepaTop NOCTOSIHHOTO TOKA.

CoNaOrLNPE
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Jlabopamopuwvie padbomot u onvimel.

OnbITHI M0 HAOTIOACHUIO JICKTPU3AINH TE HHIIYKIIUEH U IPU COIPUKOCHOBEHUM.
UccnenoBanue AeCTBUS AIEKTPUUECKOTO MOJIsl HA TPOBOJIHUKHU U TUAJICKTPUKH.
COopka u poBepKa padoThI AEKTPUIESCKON IIEMH TOCTOSIHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIbl TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

oA~ wbhE

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

pEe3UCTOpa U HANIPSDKEHHS HA PE3UCTOPE.

7. OneITBl, JAEMOHCTPHUPYIOIIHE 3aBUCHMOCTh  DJIEKTPUYECKOTO  COMPOTHBIICHHS
MMPOBOAHHMKA OT €ro JJIWHELI, IJIOMAAN NOIICPCYHOTO CCUHCHUA U MaTCpHrajia.

8. TlpoBepka mpaBwmiia CIIOKCHUS HAINPSDKCHUW TIPH IOCIIEIOBATSILHOM COCIMHECHUN
JIBYX PE3UCTOPOB.

9. TIpoBepka mpaBuiia Isi CHIIBI TOKA MPH MApaJUIETHHOM COSTMHEHUN PE3UCTOPOB.

10. Omnpenenenne pabOTHI AIMEKTPUISCKOTO TOKA, HIYIIETO Yepe3 Pe3UCTop.

11. Onpenenenre MOIIHOCTH 3JEKTPUUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

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

13. Onpenenenne KI1J] HarpeBarems.

14. VccnemoBanye MarHUTHOTO B3aUMOIEHCTBUS IOCTOSIHHBIX MArHUTOB.

15. I/I3yqu1/Ie MAariuTHOro IoJi1 IOCTOSHHBIX MArHuTOB IIpU HUX O6T)€}1I/IH€HI/II/I u
pa3aeneHNN.

16. UccnenoBanue neiCTBUS IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBHSI KaTYIIKU C TOKOM U
MarHuTa OT CUJIbl TOKAa U HaIllPaBJICHUS TOKA B KaTYIIIKE.

18. U3yueHue neiicTBHUsI MarHUTHOTO IOJISI HA TIPOBOJHUK C TOKOM.

19. KoncrpyupoBaHue 1 U3ydeHHE padOTHI AIEKTPOIBUTATEIS.

20. U3mepenne KII/] anekTpoaBuraTenbHON YCTAaHOBKH.

21. OnbITEl MO HUCCIENOBAHUIO SIBJICHHS SJIEKTPOMATHUTHONM WHAYKUWU: HCCIIEIOBAHUE

W3MEHEHUI 3HAYEHUS U HAIMIPABJICHUS HHAYKIIMOHHOTO TOKa.

9 KVIACC

Pazpgen 8. Mexannueckue siBJICHHUA.

Mexannueckoe npwxeHune. MarepuanbHas Touka. Cuctema orcdyéra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JABW)KECHHA. PaBHOMEpHOE mpsMosMHENHOe JBMkeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBWKeHHE. CpenHssi U MTHOBEHHAs CKOpPOCTb Tejla INPH HEPAaBHOMEPHOM
JBUKCHUMU.

Yckopenue. PaBHoyckopeHHOE IpsiMosinHeiiHoe aBuxkeHne. CBoOoHOe najeHne. OnbIThl
lNanunes.

PaBHOMepHOe nBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitnas u
yIi10Bas CKOPOCTH. LIEeHTpOCTPEMUTENIBHOE YCKOPEHHUE.

Ilepsbiit 3akoH Herotona. Bropoii 3akon Herorona. Tperuit 3akoH HeroroHa. IIpuHuun
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHMs: cuja TPEHUS CKOJBXEHMS, CHUJla TPEHUs
[IOKOs1, APYTUE BUABI TPEHUS.



Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO MaJCHUS.
JBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocTts u
IIEpPETPY3KH.

PaBHOBecue MarepuanbHOU TOUKH. AGCOMOTHO TBEPOE Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKpEIIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Wmnynec Tena. M3menenue ummyinabca. MMnynbc cuibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.

PeakTuBHOE NBUIKEHHUE.
Mexanndeckass paboTa ¥ MOIIHOCTh. PaboTa cuim TskecTH, ympyroctw, TpeHusi. Cs3b

SHEPruu

u paGOTI)I. HOTGHHHaHLHaﬂ OHEpIrusa TCJIa, MOAHATOrO HaJ IMOBCPXHOCTHIO 3CMIIH.

[ToreHumanpHas 3Heprus c:karod npyxxuHbl. Kunerndeckas sHeprus. Teopema 0 KHHETUYECKON

SHEPTruu. 3aKOH COXpAaHEHHUs MEXaHUYECKOU SHEPTUH.

Jemoncmpayuu.

1. HaOmomeHne MEXaHUIeCKOTO JIBHKCHUS TeJla OTHOCHTEIBHO Pa3HBIX TEJI OTCUETA.

2. CpaBHeHHE TIyTeHd M TPACKTOPHHA IBWKCHHSI OJHOTO W TOTO K€ Tela OTHOCHUTEIIHHO
PAa3HBIX TEJ OTCYETA.

3. V3MepeHHe CKOPOCTH M YCKOPEHUS IPSIMOJTMHEHHOTO JIBYKCHUS.

4. WccrnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JTBHYKCHHS.

5. HaOnronenue nBuxeHUs Teja Mo OKPYKHOCTH.

6. HaOmroneHne MEXaHWMYECKUX SBIICHUH, IIPOUCXOIANIUX B ccTeMe oTcuéTa «Temexkar
pH €€ paBHOMEPHOM U YCKOPSHHOM JIBH)KCHHN OTHOCHUTEIILHO KaOWHeTa (DPU3HUKH.

7. 3aBHCHMOCTH YCKOPEHHS TeJla OT MacChl Tejla M JICHCTBYIOMIEH Ha HETO CHJIBL.

8. HaOmroneHune paBeHCTBA CUJI IPU B3aUMOJCHCTBUU TE.

9. V3meHeHue Beca Tena MpU YCKOPEHHOM JIBUKEHUHU.

10. Tlepenavya ummyabca Mpu B3aUMOJACHCTBUU TEIL.

11. TIpeoOpa3oBaHus SHEPTUH TIPH B3aUMOICHCTBUH TEJI.

12. CoxpaHeHne UMITyJIbCa MPU HEYIPYTOM B3aMMOICHCTBHH.

13. CoxpaneHne UMITyJIbCca MPU a0COFOTHO YIPYTOM B3aUMOICHCTBHH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHneHnue MeXaHU4ECKOW SHEPTUU MpU CBOOOIHOM MaICHUU.

16. CoxpaneHnue MexaHU4e€CKOW SHEPTUU MPU JBIKEHUU TeJla MOJ] IeHCTBUEM HPY>KUHBI.

Jlabopamopnwie pabomel u onvimel.

1. KoHcTpynpoBaHue TpakTa JUisl pa3roHa U JAJIbHEWUIIEro PaBHOMEPHOTO JBMXKCHHS
[IapyKa WU TeTIEKKH.

2. OmpepneneHue cpeaHEe CKOPOCTU CKOJBKEHHs Opycka WU JABM)KCHUS LIApUKa IO
HAKJIOHHOM TUIOCKOCTH.

3. OmpeneneHue YCKOpPEHHs Tela MPH PaBHOYCKOPEHHOM JBIKEHUHU IO HAKIOHHOM
MJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH IYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBIKEHUU 0e3
HaYalbHOM CKOPOCTH.

5. TlpoBepka THUMOTE3bl: €CTH MPU PABHOYCKOPEHHOM JIBIKEHUM O€3 HayalbHON
CKOPOCTH TIyTH OTHOCSTCS KakK Pl HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKHA BPEMEHU OJTUHAKOBBI.

6. HccnemoBaHue 3aBHCHMOCTH CHUJIBI TPEHUS CKOJBKEHHS OT CHUJIBI HOPMAIbHOTO
TTABJICHHUS.

7. OmnpeneneHune KodQpPUIMEHTa TPEHUS CKOIBKEHUSL.

8. OmpeneneHue xECTKOCTU MPYKUHBI.



9.

Omnpenenenue pa®OTBHl CWIIBI TPEHUS MPH PABHOMEPHOM [BIDKEHUHM Tela IO
TOPU30HTAIBHON IIOBEPXHOCTH.

10. Ompenenenrie pabOTHI CHIIBI YIIPYTOCTH TMPU TOABEME TPy3a C HCIOJIH30BAaHHEM

HCIIOABUKHOI'O U ITIOJABHXKHOI'O 0JI0KOB.

11. V3ydeHue 3ak0Ha COXpAaHEHUS SHEPTHH.

Paznen 9. Mexannueckue KoJ1e0aHUS M BOJIHBI.

KonebarenpHoe nBmxenne. OCHOBHBIE XapaKTEPUCTHKH KOJIEOAHWN: TEPHOJ, 4acToTa,
amImTyna. MareMaTHyeckMii W IPYKHHHBIM MasTHUKM. lIpeBpamienune sHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHUH.

3aryxaromue koyieOanus. BeiHyxaeHHbIe Konebanus. Pe3onanc. MexaHWYeCKHE BOJIHEIL.

CpoiicTBa MexaHM4eCKUX BOJH. [IpoJ10sibHBIE U MONEpEeYHbI€ BOJHBL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHHs. MexaHU4YeCKHe BOJHBI B TBEPIOM TEJE, CEUCMUYECKUE BOJIHBI.
3Byk. ['poMKOCTh 3ByKa M BeIcOTa ToHa. OTpakeHue 3Byka. IHQpa3ByKk U ynbTpa3ByK.

emoncmpayuu.

1. HaGmronenue kosieGaHUM TEN MO AEUCTBUEM CHUJIBI TSKECTH U CHIIBI YIIPYTOCTH.

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

3. HabGnroneHne BEIHYXKICHHBIX KOJICOAHUI U pe30HaHca.

4. PacnpocTpaHeHne IpoJ0JIbHBIX U MONEPEUYHbIX BOJIH (HA MOJIEINN).

5. HaOnromeHune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI pe30HAaHC.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenue 4acToThl U IEpUOAA KOJIEOAHUN MAaTEMATUYECKOTO MasiTHUKA.

2. OmpezneneHue 4acTOTHI U NepHOJa KoJIeOaHHU M MPYKUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCHMOCTH TepHOJa KOJeOaHUM MOABEIIEHHOTO K HUTU Ipy3a OT
JUIMHBI HUTH.

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

5. IlpoBepka He3aBUCMMOCTH MepuoJa KoJeOaHWW Tpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpysa.

6. OmnbITel, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh IEpHOJa KoJeOaHUN MPYKUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.

7. VI3amepeHue yckopeHUsi CBOOOHOTO NaICHUS.

Pa3nen 10. DnekTpoMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DIEKTPOMarHUTHOE MOJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JE€KTPOMArHUTHBIX

BoJiH. [IIkana QJICKTPOMArduTHLIX BOJIH. Hcnomnb3oBanue QJICKTPOMArduTHLIX BOJIH IJIA COTOBOM

CBA3U.

DJieKTpoMarHuTHas npupoja ceera. CKkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpauuu.

1.
2.

CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoiHoBEIE cBOMICTBa CBETa.

Jlabopamopusie pabomot u onvimol.

1.

I/IzyquI/Ie CBOMCTB QJICKTPOMArHUTHBIX BOJIH C IOMOIIBIO MOOHUJILHOTO Teﬂeq)OHa.

Pazpen 11. CBeToBELI€e SIBJIEHMS.
JlyueBas monens cBera. Mcrounuku cBera. [IpsmosimHelHOE pacnpOCTpaHEHHE CBETA.
3atmenus Connua u JIynel. Otpaxkenue ceta. [lnockoe 3epkano. 3aKOH OTpaKEHUsI CBETA.



[Mpenomiienne cBeTa. 3aKoH mpeiomiieHus cBera. [loiHOe BHYTpEeHHEE OTpaKEHHE CBETa.
Wcnoap3oBanue nojiHoro BHYTPCHHECTO OTPAKCHUA B OIITUYCCKHUX CBETOBOAAX.

JIunza. Xox nyueit B smH3e. Onrtudueckass cucrema Qoroammnapara, MHKPOCKONA U
TeslecKomna. 1 1a3 kak onTuyeckas cucteMa. bam3opykocTs U JaJIbHO30PKOCTb.
Pasnoxenne 6enoro ceera B ciektp. OnbiTel HptoToHa. ClioskeHHE CIIEKTPaIbHBIX I[BETOB.

Jucnepcus cera.
Jemoncmpayuu.

CoNoar Wb E

[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA.

OTtpaxxeHue cBera.

[Tonyyenue n3o0pakeH B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B paccenBarolel JIMH3E.

[Tonyuenue n3006paxeHH ¢ TOMOIIBIO JIUH3.

[Ipunnun neiictBus doroanmnapara, MUKpPOCKOTA U TEJIECKOIIA.

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

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

Jlabopamopnwie pabomel u onvimel.
1.
2.
3.

No ok

HccnenoBanue 3aBUCUMOCTH yIila OTPaXE€HUSI CBETOBOTO JIydya OT yrijia MaJaeHHsl.
N3ydeHne xapakTepuCcTUK H300pakeHUs IIpeIMeTa B INIOCKOM 3epKaJie.
HccnenoBanue 3aBUCMMOCTH yrjia MPEJIOMIICHHS CBETOBOIO JIyya OT YIJla MajJeHus Ha
IPaHULIE «BO3TyX—CTEKIION.

[Tony4yenune n300pakeHUI C TOMOIIIBI0 COOMPAFOIICH JTUH3HI.

Omnpenenenre POKYCHOTO PACCTOSHUS U ONITHYECKOU CHJTBI COOMPAFOIIEH JIMH3BI.
OnBITHI IO PA3JI0KEHUIO OEJI0T0 CBETA B CIEKTP.

OnpITHl MO BOCHPUATHIO LIBETa MPEIMETOB NPU MX HAOIIOJECHUM 4Yepe3 IBETOBBIC
(UITBTPBI.

Pa3nen 12. KBaHTOBLIC SIBJICHUS.

OmneiTel Pe3epdopna u mmanerapHas mojaens atroma. Mozenb aroma bopa. Ucnyckanue u
norjouieHre ceera aromoM. KBantel. JInHeiuaTbie CEKTPHI.

PamnoaktuBHOCTE. Anbda-, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sfpa.
Hyxionnass monens aromsHoro siapa. Mzotombl. PaguwoaktuBHble mnpeBpamienusi. Ilepuon
MOJIypacnaia aTOMHBIX sJIEp.

SAnepHble peakiu. 3aKOHBI COXPAaHEHHUsI 3apsiIOBOTO U MAacCOBOIO UMCEN. DHEPrus CBS3H
aTOMHBIX szep. CBs3b Macchl M SHepruu. Peakuuu cuHTe3a W neneHus saep. VcTouHUKM
sHepruu CoJiHIIa U 3BE3I.

SAnepHas sHepretuka. JleiicTBUA paAMOAKTUBHBIX U3JIyY€HHUI Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

ok wnPE

CrieKTpspl U3JIydeHUs U TOTJIOIICHHUSI.

CrieKTpsl pa3au4HbIX a3o0B.

Crektp Bomopoza.

Habnronenue TpexoB B kamepe BuibcoHa.

PaboTa cuérunka HOHU3UPYIOUINX U3TyYEeHU.

Perucrpanus usirydeHus NpUpOAHBIX MUHEPAIIOB U IIPOTYKTOB.



Jlabopamopuwvie padbomot u onvimel.

1. HaOmro/eHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3JTy4eHUSI.

2. HccrnenoBanue TPEKOB: M3MEPEHHE SHEPTHHM YaCTHUIBI MO TOPMO3HOMY MyTH (IO

¢dororpadusim).

3. U3mepenune pagnoakTHBHOTO (OHA.

IHoBTOpHTEILHO-00001IA0IIIUI MOIYIb.

[ToBTOpHUTENBHO--0000MIAIOIIMI  MOAYJIb MpPEJHA3HAYEeH [UII CUCTEMAaTH3alluud |
00001IeHUsT TPEIMETHOTO COJICPIKAHMSI U OTIBITA JIESITETLHOCTH, MPHOOPETEHHOTO MPU U3yUCHUN
BCCTO KypcCa (1)I/ISI/IKI/I, a TaKKEC MJIA MOATOTOBKHM K OCHOBHOMY IOCyAapCTBCHHOMY 3K3aMCHY I10
¢bu3uke s 00yJaroUINXCsl, BRIOPABIINX STOT YI€OHBIN MpeaMeET.

[Ipy w3ydeHHMM JAHHOTO MOJIYJS PpEATU3YKOTCS M CUCTEMAaTHU3UPYIOTCS  BHJBI
NEATeNbHOCTH, Ha OCHOBE KOTOPBIX 0OecneumBaeTcs MJOCTIKEHHE NPEIMETHBIX U
METanpeIMETHBIX IJIaHUPYEMBIX PE3yJbTaTOB 00ydeHHs, (GOPMHUPYETCS €CTECTBEHHOHay4Has
IpaMOTHOCTB: OCBOCHHWEC HAYYHBIX MCTOJOB HCCICAOBAHUA SIBJICHUH npupoabl M TCXHHKH,
OBJIAICHUC YMCHUAMU OOBSICHATD (1)I/I3I/I‘~IGCKI/IG SABJICHHA, MPUMCHAA TIOJYYCHHBIC 3HAHMHA,
peuaTth 3aga4r, B TOM YUCJIC KAYECTBEHHBIC U OKCIICPUMCHTAJIBHBIC.

[IpyHIHMNIMAIBHO IEATEIPHOCTHBIM XapaKTep TaHHOTO pasjiena pealin3yercs 3a CHET TOro,
qTo o6yqafoumecs{ BBITIOJIHAIOT 3aaHus, B KOTOPBIX UM IIPEAIaracTcCs:

Ha OCHOBC IOJYUYCHHBIX 3HAaHUH pacrmo3HaBaTb U HAYYHO OOBICHSITH (1)I/IBI/ILI€CKH€ SIBJICHUA
B OKpYIKaroIiei IpupoJie U TIOBCEIHEBHOW KHU3HH,

HCII0JIB30BaTh HAYYHBIC METOAbI MCCICIOBAHUA (1)I/I3I/I‘—IQCKI/IX HBJ’ICHI/II\/'I, B TOM 4YUCJIEC IJIA
IIPOBEPKH MIIOTE3 U NOJIY4YEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HaydyHblE OCHOBBI HamOoJiee BAXKHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HamnpuMmep, MPaKTHUECKOTO MCIOJIb30BAaHU PA3IUYHBIX HCTOYHMKOB JHEPrUM Ha OCHOBE
3aKOHAa MPEBPAIEHUs U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIHH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne ¢u3uku HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs HAMpaBICHO Ha

JTOCTH)KCHHE JIMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

B pesynpraTte wu3ydeHuss (PU3MKM HA YPOBHE OCHOBHOIO 0O0IIero ooOpa3oBaHus Yy
oOyuaromierocs OyayT chOpMHUPOBAHBI CIICTYIONIUE JIMYHOCTHBIC PE3yIbTAThl B YACTH:

e 1) MaTPHOTHUYECKOT0 BOCIIUTAHUSA:

® - IIPOSIBIICHUE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUUCKON (DU3MUYECKOM
HayKH;

® - [ICHHOCTHOE OTHOIIEHUE K JOCTIKEHHSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

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

® - FTOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJICHUHU OOIIECTBEHHO 3HAYMMBIX M 3THUYECKHUX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHHUEM JTOCTHKEHUHN (QUBHKY;

® - OCO3HAaHME B&XKHOCTH MOPAIBHO--3TUUYECKHUX MTPUHIIUIIOB B JIEATEIHLHOCTH YIEHOTO;

e 3)3CTeTHYecKOro BOCIMTAHMS:

® - BOCTPHUATHE ICTETUYCCKUX KAYECTB (PM3MYECKON HAyKH: €€ TapMOHUYHOTO TOCTPOCHHS,
CTPOTOCTH, TOYHOCTHU, TAKOHUIHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

® - OCO3HAHHWE IEHHOCTH (PM3MYECKON HAayKHM KaK MOIIHOTO HHCTPYMEHTAa TMO3HAHHUS MHUPA,
OCHOBBI Pa3BUTHUSI TEXHOJOTHH, BAXKHEUIIIEH COCTABISIONIEH KyIbTYpHI;

® - pa3BUTHUE HAYYHOH JII0O03HATEIBHOCTH, MHTEPECA K UCCIIEJOBATENLCKOM 1€ TEIbHOCTH;

e 5) popMupoBaHusi KyJbTYPbI 310POBbSI H IMOIMOHAJIBLHOI0 0J1Ar0NOJy YU

® - OCO3HaHHME IIEHHOCTH 0e30MacHOT0 00pa3a >XKU3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM
MHpE, BaKHOCTH TMpaBWi O€30MacHOrO IMOBEACHUS Ha TpPaHCIOpTe, Ha JOporax, ¢
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B IOMAILIHUX YCIIOBHUSX;

e - chopmupoBaHHOCTH HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OLIMOKY U TaKOTro
e MpaBa y APyroro 4eloBeKa;

e 6) TPYyA0BOIr0 BOCIIUTAHMS:

® - aKTHBHOE y4YacTHeE B PELICHUH MPAKTHMUYECKUX 3ajau (B paMKax CeMbH, 00pa30BaTeIbHOM
OpraHu3aliy, Tropoja, Kpas) TEXHOJOTMYECKOM U  COLMAJbHOM HANpaBICHHOCTH,
TpeOyIOIMMX B TOM YUCIE U (U3NYECKUX 3HAHMUIA;

® - UHTEpEC K MPAKTHUECKOMY U3YUYCHHUIO MPOdeccHii, CBI3aHHBIX C (DU3UKOM;

e 7) 3K0JIOTHYECKOT0 BOCIUTAHMS:

e - OpHEHTalus Ha NpUMEHeHHEe (U3MYECKUX 3HAHWM AN pelleHus 3a7ad B 00JacTu
OKpY)KaloIlel cpelibl, MIIAHUPOBAHUS MOCTYIKOB U OIEHKM UX BO3MOXHBIX IMOCIEICTBUI
JUIS OKPYXKAIOIIeH Cpe/ibl;

® - 0CO3HaHHE TM00ATHHOTO XapaKTepa SKOJIOTHUECKUX MPOOIeM U MyTel UX pelIeHHUS,;

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

e - MOTPeOHOCTH BO B3aUMOJCWUCTBUU TPU BBHIMOJHEHHH WCCIEAOBAHUNA U TPOEKTOB
(bu3nuecKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

® - [IOBBIUIEHUE YPOBHS CBOEU KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JI€ITEIbHOCTD;

e - nMoTpeOHOCTh B (OPMUPOBAHWU HOBBIX 3HAHWN, B TOM uucie (HOpPMyIHUPOBATh HJIEH,
MOHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSX;

e - 0co3HaHUE Ae(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 0011aCTH (PU3UKY;



® - [UIJAHMPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHNH HOBBIX (DU3MUYECKUX 3HAHUIA;

¢ - CTPECMJICHUC AHAJIM3UPOBATH U BBIABJIATL B3aUMOCBA3U IIPHUPOILI, 06H_I€CTBa U 3KOHOMUKH,

B TOM 4HCJIC C HCIIOJIb30BAHUEM (1)I/I3I/II-I€CKI/IX 3HaHHfI;

® - OIICHKAa CBOMX JACUCTBUH C Y4ETOM BIMSHUSA HA OKDPYXKAIOIIYIO CPEAY, BO3MOKHBIX
rJ100aTBHBIX TOCIIEICTBHN.

METAINIPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe ocCBO€HMsS INporpaMMbl 1O (PU3MKE HA YPOBHE OCHOBHOIO OOILEro
oOpazoBanusi y oOyuatomerocs OyIayT CGOpPMHpPOBaHBI MeTamnpeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME T[I03HABATEIbHBIE YHUBEpPCAJIbHBIE YyUe€OHBIE JCHCTBUS, KOMMYHUKATHUBHBIC

YHHUBEpCaJbHbIE yueOHbIE IEUCTBUS, PETYISTUBHbBIE YHUBEpCAIbHbIE yUEOHbIE NEHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁl—ll)le JaelcTBHUA

Ba3oBble jJornuyeckue aeiicTBUA:

BBISIBIISITh M XapaKT€PU30BaTh CYIIECTBEHHbIE MMPU3HAKH 0OBEKTOB (SBICHUI);
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIACCHU(PUKAIIMK, OCHOBAHUS JIJIsi 0000IeHUS
Y CPaBHCHWS,;

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B pacCMAaTpUBAaeMbIX (akTax, TaHHBIX U
HaOIOCHUSAX, OTHOCSAIITUXCS K (PU3UIECKUM SIBIICHUSIM;

BBISIBJISIT TIPUYMHHO--CIICJICTBEHHBIE CBS3M NPU HM3YYCHUH (DU3MUYECKHUX SIBICHUH WU
MPOIIECCOB, JIENaTh BBIBOJBI C WCIOJIB30BAHUEM JIEAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKITIOYeHUH, BBIJIBUTATh THITIOTE3bI O B3aUMOCBSI3SIX (PH3MUECKUX BEINYNH;
CaMOCTOSITEIPHO BBIOMpaTh CHOCOO pemieHus Y4eOHOW (u3MUecKoW 3aaadu
(cpaBHEHHE HECKOJBKHX BapUAHTOB PEIICHUs, BHIOOpP Hamboyiee MOAXOJSIIETO C
y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTECPHEB).

Ba3oBble ucciienoBarejbCcKHe 1eHCTBUA .

HCITI0JIb30BATh BOIIPOCHI KaK I/ICCJ'IC,I[OBaTeJ'IBCKI/Iﬁ HUHCTPYMCHT IIO3HAHU,

IpoOBOAWUTE IIO CaMOCTOATCIBHO  COCTAaBJICHHOMY ILIaHY  OIIBIT, HECJIOKHBIN
(1)PI3H‘I€CKHﬁ OKCIICPUMCHT, HEOO0JIBIIOE HCCIICIOBAaHUEC (bI/ISI/ILIeCKOFO SIBJICHUS,
OLCHUMBATh HAa IMPUMCHHUMOCTb U JOCTOBECPHOCTH I/IH(bOpMaI_[I/IIO, IIOJIYYCHHYIO B XOJ€
HCCIICOAOBAHHNA UJIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMy.]'II/IPOBaTB O606H.[6HI/I$I U BBIBOJBI IO  pPE3yJibTaTaM
HpOBeI[éHHOFO Ha6JHOI[CHI/I${, OIIbITa, UCCIICAOBAHMAA,

IIPOrHO3HUPOBATbL BO3MOXKHOC z[aaneﬁmee Pa3BHUTHEC (1)I/ISI/I‘IGCKI/IX IMponeCcCoOB, a TAKKC
BbIABUI'ATb IIPCAIIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Pabora ¢ undopmanmeii:

MPUMEHATh PA3IMYHBbIE METOJbl, MHCTPYMEHTBl W 3alpocChl MpHU IMOHMCKE U OTOOpe
nHGOpMAIMY WK TaHHBIX C YIETOM IMpeUI0KeHHONW yueOHOM (hu3nyeckoi 3a1auu;
aHaJM3UPOBaTh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATh MHPOPMALUIO PA3TUUYHBIX
BUJIOB U ()OPM IPECTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIbHYIO (OpMY MpeAcTaBleHUs HH(GOPMALMU U
WUTIOCTPUPOBATh pelIaeMble 3aJayl HECJOXHBIMH CXEMaMHM, JuarpaMMaMH, HHOMN
rpaduKoil u UX KOMOMHAIUSAMHU.



KOMMyHI/IKaTI/IBHBIe YHUBEPCAJBHBLIC yqeﬁnble JelcTBHUA:

B Xoae oOcCyxaeHus y4eOHOro MaTepuasia, pe3yiabTaToB JIAOOPATOPHBIX pPabOT u
MIPOEKTOB 3a[aBaTh BOIIPOCHI TI0 CYLIECTBY 0OCYKJa€MOI T€Mbl M BBICKA3bIBAaTh UJICH,
HAaIleJICHHBIE HA PEIICHUE 33/1a41 U MO JIepKaHue 01aroKenaTeIbHOCTH O0IIEHHS;
COMOCTAaBJIATh CBOU CYXKICHHUS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JHajora,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINH;

BBIpaXaTh CBOIO TOYKY 3PEHHS B YCTHBIX U TUCHbMEHHBIX TEKCTAX;

NyOJIMYHO  TPEACTABIATH  PE3YAbTAThl  BBINOJHEHHOTO  (PM3UYECKOTO  OIBITa
(3KCrIepuMEHTa, UCCIIE0BaHUs, IPOEKTA);

MOHMMATh M KCIIOJIb30BaTh MPEUMYILECTBA KOMAHAHONW W WHIWBUAYAJbHOW pabOTHI
MIPY pELIeHNH KOHKPETHON (pr3HuecKoil mpoOiemsl;

MPUHAMATh [EIH COBMECTHOW JEATENbHOCTH, OPraHU30BBIBATH NEHCTBHA TO €&
JOCTHKEHUIO: paclpeiensiTh poJid, 00CyKIaTh MPOLECCHl U PEe3yabTaTbl COBMECTHOM
paboThl, 0000111aTH MHEHHSI HECKOJIBKUX JIIOJIEH

BBINIOJIHATE CBOIO 4acTh pabOThl, JOCTUTas KAueCTBEHHOIO pe3yibTaTra IO CBOEMY
HATPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTrHMH YWICHAMH KOMAHIBI;
OIICHMBAaTh KayecTBO CBOEro BKJIaga B OOWMH MPOAYKT TO KPUTEPHUSM,
CaMOCTOSITENIbHO CPOPMYITHMPOBAHHBIM YYaCTHUKAMU B3aUMOJEHCTBHUSL.

PerynsiTuBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Camoopranuszanms:

BBISIBJISITH ITPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CUTYAIUSIX, TPEOYIOUINX VIS PEIICHUS
(bU3UYECKUX 3HAHU;

OPUEHTUPOBATHCSI B PA3IMYHBIX TOJXO0JaX TPUHATHS PEIICHUH (MHIWBUAyaIbHOE,
MIPUHATHUE PEIICHUS B TPYIIIE, IPUHITHAE PEIICHUH TPYIIIOi);

CaMOCTOSITEIIEHO COCTAaBJIATh QITOPUTM pelleHUss (U3NYECKON 3alaud WM IUIaHa
WCCIICZIOBaHUSI C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATH Tpe/laraeMble BApUAHTHI PEIICHHIA;

JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbIN HHTEJLJIEKT:

JlaBaTh aI€KBATHYIO OLIEHKY CUTYalLlUH U MpeJylaraTh IJ1aH €€ U3MEHEeHMS,;

OOBSICHATh MNPUYUHBI JIOCTUXKEHUS (HEJOCTHXKEHUs) pe3yiabTaToOB JAEATEIbHOCTH,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JICATEILHOCTD (B TOM YHUCJIE B XOJ BBIITOJHEHHS (PU3NYECKOTO
UCCIIEIOBAaHUSI WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENbCTB, HM3MEHUBLIMXCS
CUTYallUi, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YNIbTATA LEIH U YCIOBUAM;

CTaBUTh ce0s1 HA MECTO JAPYroro 4ejoBeKa B XOJ€ CIopa WIN JIUCKYCCHH Ha HAyYHYIO
TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JOTHKY JIPYTroro;

IpU3HABaTh CBOE MpaBO Ha OMMOKY NpU peuieHHH (GU3MYECKUX 3a7ady WU B
YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MPABO JAPYroro.

HNPEIMETHBIE PE3YJIBTATbBI



K xonmy obyuenust B 7 KJjacce mpeaMETHBIE pe3yiIbTaThl HAa 0a30BOM YPOBHE JOJDKHBI

oTpakaTh c(HOPMUPOBAHHOCTD y O0yUAIOIIUXCS YMEHU:

® UCMOJb30BAaTh TMOHATHS: (U3UYECKUE ¢ XUMHUYECKUE SBJIICHHUS, HaOIIOJCHNE,
HKCIEPUMEHT, MOJIEINb, TUIIOTE3a, CIUHHIBI (PU3MUECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSIHHS BellecTBa (TBEPIOE, JKHAKOE, ra3000pa3HOE), MEXaHUYECKOe
IBUKEHHE  (paBHOMEPHOE, HEpaBHOMEPHOE,  NPSIMOJIMHEWHOE),  TpaeKTopus,
paBHOJEHCTBYIOIAsl cwia, aedopmarus (ympyrasi, IUIaCTUYECKasi), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBI;

e paznuuath sBJeHU (AUQdy3us, TEIIOBOE IBIKEHUE YaCTUIl BEIIECTBA, pAaBHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JIBUKEHUE, MHEPLUs, B3aUMOJCICTBUE TEJ, PaBHOBECHE
TBEPABIX TEN C 3aKpEIUIEHHOW OChbIO BpalleHus, Iepeaaya JaBieHUs] TBEPABIMU
TeJaMH, KUAKOCTSIMHU U razaMu, aTMoc(epHOe JaBleHUE, IIaBaHUEe T, IPEBpallleHus
MEXaHMYECKOW SHEPTHH) TI0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIINX TaHHOE PU3NYECKOE SBIICHUE;

® pacmo3HaBaTh MPOSBICHUE M3YYCHHBIX (U3NYECKHUX SBJICHUN B OKPYXAIOIIEM MHpE, B
TOM 4YHcle (QU3MYECKHe SBICHHS B MPHPOJE: NMPHUMEPHl ABIKEHHS C Pa3TUYHBIMUA
CKOPOCTSIMU B JKMBOM M HEXUBOW NPHUPOJAE, ACHCTBHE CWIBI TPEHHUS B NPHUPOJIE U
TEXHUKE, BIMSHUE aTMOC(EpPHOTO MaBICHHS Ha JKWBOW OpraHW3M, IUIaBaHUE PHIO,
pBIUark B Tejie YeJOBEKa, MPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3aJauy B y4eOHYIO,
BBIJICIISITH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SIBICHMUI;

® ONWCHIBATH M3YYECHHBIC CBOMCTBA TeN U (PU3WUYECKUE SIBICHUS, UCTIONB3Ys (pU3HUECKHe
BEITMYMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEIHSS
CKOPOCTb, CHJIa YIPYrOCTH, CHJa TSDKECTH, BeC Tella, CHJIa TPEHUs, JaBJCHHE
(TBEpHOrO TENa, JKMAKOCTH, Ta3a), BHITAIKUBAIONIAs CHUJIA, MEXaHW4YecKas pabora,
MOIIIHOCTh, IIJICYO CHJIBL, MOMEHT CHJIBbI, KOI(QQHUIMEHT TIOJE3HOro JeHCTBUS
MEXaHU3MOB, KMUHETHUYECKas W MOTEHIMaJIbHas PHEprus), MpH OMUCAHUU MPaBUIBHO
TPAaKTOBAaTh (PU3NYECKHUII CMBICI HCIIOIb3yEeMbIX BETUYHH, UX 0003HAUCHUS U €IUHUILIBI
(bu3nyYecKuX BEJIWYUH, HAXOAUTh (OPMYNbI, CBA3BIBAIOIINE MaHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTMMH BEJIIMYMHAMH, CTPOUTH TpapUKHd H3YUYEHHBIX 3aBHCUMOCTEH
(bu3HYECKUX BEJINYMH;

® XapaKTepU30BaTh CBOMCTBA Tel, (PU3UUYECKHE SBJICHHUS M IPOLECCH, HCIOJIb3YS
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOM mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, MpaBWIO paBHOBECHS pblyara (0J0Ka), «30JI0TOE MPABUIIO» MEXaHHKH,
3aKOH COXPAaHEHHUS MEXaHWYECKOW »HHEepruu, MpH OTOM JaBaTh CJIOBECHYIO
(hopMyITHUPOBKY 3aKOHA U 3aMKCHIBATh €T0 MATEMaTHUECKOE BhIPAXKECHHE,

e O00BsICHATH (U3MYECKHUE SIBIICHUS, MPOLIECCHl U CBOICTBA Ted, B TOM YHUCIE U B
KOHTEKCTE CUTYyalluil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATh MPUYHMHHO-
-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OObsICHEHUE M3 1—2 JIOTMYECKUX ILIaroB ¢ OMOPOH Ha
1-2 wu3y4eHHBIX CBOMCTBa (U3MUYECKUX SBICHHM, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

e pemarb pacuy€THble 3a7aud B 1—2 JAEWCTBHS, MCIONB3ysd 3aKOHBI U (OPMYIIBI,
CBs3bIBalOIME (U3MYECKUE BEIMYMHBI: Ha OCHOBE aHajlu3a YCJIOBUS 3aJaud
3aMMChIBaTh KPATKOE YCIOBHE, MOJCTABIATh (DU3MUYECKHE BEIUYUHBI B (HOPMYIBl U
MPOBOJUTH PACUEThl, HAXOIUTh CIPABOYHBIC JaHHBIC, HEOOXOAMMBIE ISl pPEUICHUS
3a/1a4, OI[CHUBATh PEATUCTUIHOCTh TOTYYCHHON (DPU3NYECKON BETNYHHEI;



pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPU TMMOMOIIU (PUIUIECKUX
METOJIOB, B OIMCAHUM HCCJIECJAOBAHMS BBIJCISATh IPOBEPSIEMOE MPEIINOI0KEHNE
(runote3y), pa3auvaTh W HMHTEPIPETUPOBATH MMOJYYCHHBIM pE3ylbTaT, HaXOIUTh
OIIMOKH B XOJI€ OTBITA, JIeJIaTh BHIBOBI IO €r0 Pe3yJIbTaTaM;

MIPOBOJIUTH OIBITHI IO HAOIIONCHUIO (PU3UYECKHUX SBICHUH WM (PU3NICCKHX CBOHCTB
Ten: (GopMyIHpoBaTh TMPOBEpPSEMBIC MPEANOIOKEHHs, COOMPATh YCTAHOBKY W3
MIPEII0KEHHOTO 000PY/I0BAHHUS, 3aIUCHIBATH XOJI OTIBITa ¥ (POPMYIIMPOBATH BHIBOJIBL;
BBITIOJTHATEH TIPSIMBbIC U3MEPEHUS PACCTOSHUS, BPEMECHH, MACChl Tella, 00bEMa, CHJIBI U
TEMIIEPATYPhl C HCIOJIH30BAHUEM AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aIHCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHON aOCOIFOTHON MOTPEITHOCTH U3MEPCHHIA,
MIPOBOJIUTHh HUCCIIEOBAaHUE 3aBHCHUMOCTH OJHOU (DPM3MYECKON BEIMYMHBI OT JIPYTOM C
HCIIOJIb30BAHUEM TIPSIMBIX M3MEPEHUN (3aBUCUMOCTH ITYTH PABHOMEPHO JIBUKYILIETOCS
TeJaa OT BPEMEHU JBWKEHUS TeJa, CHJIBI TPEHHUS CKOJBKEHHUSI OT Beca Teja, KauyecTBa
00pabOTKM TIOBEPXHOCTEH TEN H HE3aBUCHMOCTH CHJIBI TPEHUS OT IUJIOIIAIn
COTIPUKOCHOBEHUS TEJI, CHJIBI YIIPYrOCTH OT YJMHEHUS MPY>KUHBI, BHITAKHBAIOIIEH
CuiIbl OT O0OBEMA MOTrPYKEHHOM YacTM Tela M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCUMOCTH OT TUIOTHOCTH Tejla, OT TJIYOHMHBI, HA KOTOPYIO IMOTPYXKEHO TeJo,
YCIIOBUH TUIaBaHWS TeJ, YCIOBHM paBHOBECHs pblyara M OJOKOB), y4aCTBOBAaTh B
IJITAHUPOBAaHUM y4eOHOTO HCCJIEIOBaHUs, COOMpaTh YCTAaHOBKY W  BBITIOJNHATH
M3MEPEeHUS, CIIeys MPEIOKEHHOMY TUTaHy, (PMKCUPOBATh PE3yIbTaThl MOJYy4EHHON
3aBUCUMOCTH (U3MYECKUX BEJIWMYMH B BHUJAE NPEIIOKEHHBIX TAaOIUI[ W TpaduKOB,
JIeNaTh BBIBOJBI IO PE3YJIbTATAM HCCIIEIOBAHMS;

MPOBOJUTH KOCBEHHBIE HW3MEpPEeHHs] (U3NYECKUX BEIUYUH (IJIOTHOCTH BEIIECTBA
KUJIKOCTH W TBEPAOrOo TeNa, CUila TPEHUsS CKOJIBKEHHWs, JIaBJIEHME BO3/yXa,
BBITAJIKABAIOLIAsl CWJIa, JIEMCTBYIOIIAsg Ha TMOrPYy)KEHHOE B JKUJAKOCTb TEJO,
KO3(DPHUITMEHT MOJE3HOTO ACHCTBUS MPOCTHIX MEXAaHWU3MOB), CIEAYS MPEIOKCHHON
WHCTPYKUUU: MIPU BBIMOJIHEHUH U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOU BEJIMYMHBI;

coOnroAaTh TMpaBWiIa TEXHUKH O€30MacHOCTH TMpu pabotre ¢ 1abOpaTOpPHBIM
000pyI0BaHHEM;

yKa3blBaTh MPUHIUIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIHNECS COCYbl, OapOMETp, pblyar, MOJIBUKHBIA U
HEMOABWKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX TMPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOpPOM Ha WX OMHMCaHUA (B TOM YHKCIE: MOAUIUIHHUKH, YCTPOMCTBO
BOJIOIIPOBOJA, TMJPABIMYECKUNA Mpecc, MAHOMETP, BBICOTOMEP, MOPIIHEBOM HAcoC,
apeoMeTp), MCIOJB3Ysl 3HAHUA O CBOMCTBaX (DU3MUECKUX SIBICHUN U HEOOXOAUMBIE
(u3nuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJIUTE TpPUMEPHl (HAXOMUTh HMHPOPMAIMIO O TpHUMEpax) MNPAKTUYECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWI B TOBCEAHEBHOW KU3HU s OOecTeueHus
0€30MacHOCTH TpHU OOpalieHuH ¢ TpudopaMu W TEXHUUYECKUMH YCTPONCTBaMH,
COXpaHEHHUs 3J0pPOBbsI M COONIOIEHUS HOPM OSKOJOTHYECKOTO TMOBEACHUS B
OKpYyKarollen cpene;

OCYILIECTBIISITh OTOOp HMCTOYHHKOB HH(oOpManmu B VHTepHETE B COOTBETCTBHH C
3a/IaHHBIM MOUCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUM U MYTEM CpaBHEHUS



Pa3IMYHBIX HCTOUYHUKOB BBIJIENATH HHPOPMALINIO, KOTOPAst SBJISETCS MPOTHBOPEUMBON
WA MOXKET OBITh HEJJOCTOBEPHOM;

WCIOJIb30BATh MPH BBHIIOJHEHUN Y4eOHBIX 3aaHUN HayYHO--TIOMYJISIPHYIO JIUTEPATYPY
(U3NYECKOTO COAEpIKaHUs, CIPABOYHbIE MaTepHalibl, pecypchl cetu VIHTepHer,
BIIQJIETh NMPUEMaMU KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HHGOpMAIMU U3
OJIHOYM 3HAKOBOM CHCTEMBI B IPYI'YIO;

CO3/1aBaTh COOCTBEHHBIE KpPATKHE NMHUCHhMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
HMCTOYHUKOB MH(pOpMalu PU3NYECKOTO COAEPKAHUSA, B TOM YHUCIE IMyOJUYHO AeNaTh
KpaTKhe COOOIICHHUS O PE3yNIbTaTax MPOEKTOB MM YUEOHBIX UCCIICJIOBAHUH, TIPU STOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHBIM MOHATUHHBIA ammapar Kypca (usmkw,
COMPOBOXKJAaTh BHICTYIUICHUE ITPE3E€HTaUEN;

IIPU BBIITOJIHEHUH YYEOHBIX NMPOEKTOB M MCCIEAO0BAHUN paclpeAesTh 0013aHHOCTH B
IpyIIe B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMHU, CJIEANUTh 3a BBHIIIOJHEHUEM I1JIaHA
NEeNCTBUM, aJeKBAaTHO OLCHMBATh COOCTBEHHBIM BKJIaJ B JESITEIbHOCTb T'PYIIIHI,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMO/ICHCTBHUE, YUUTHIBAsI MHEHUE OKPYKAIOILIHX.

K koHiy oOyueHus B 8 kJiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y OOyUaAIOUINXCS YMEHHI:

HCMOJIb30BATh MOHATHSA: Macca W pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSHUS BEIIECTBA, KPUCTAUIMUECKHEe W aMop(HBIE Tena,
HACBHIIICHHBIN 1 HEHACBIIIEHHBIN Map, BIa)KHOCTh BO3yXa, TEMIIEPATYpa, BHYTPEHHSS
SHEPrus, TEIJIOBOUW JABUTATENb, AIEMEHTAPHBINA AJIEKTPUUECKUN 3apsl, JIEKTPUIECKOE
10JI€, MPOBOJHUKU W IUDJIEKTPUKH, MOCTOSIHHBIM 3JEKTPUYECKUN TOK, MArHUTHOE
oJIe;

pasnuyath sBJCHUS (TEIUIOBOE pacHIMpEHUE U CKaTue, TeIulonepenada, TErIoBOe
paBHOBECHE, CMAauMBaHWE, KaNWUIAPHBIE SBICHUS, UCHApPEHUE, KOHJACHCALMS,
IIJIaBJICHUE, KpUCTaJUIM3alus (oTBepaeBaHue), KHUIIEHUE, Teroneperaya
(TEerIonpoBOIHOCTh, KOHBEKIUS, W3JIy4E€HHUE), AJIEKTpU3alus Tel, B3aUMOJICHCTBUE
3aps/ioB, JEUCTBUSL JJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBHE
MAarHuTOB, JAEHCTBHE MAarHUTHOTO IOJS HA MPOBOJHHUK C TOKOM, 3JIEKTPOMATrHUTHAS
WHIYKIHS) TO ONHMCAHHUIO HUX XapaKTepHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SIBJICHUN B OKpPYXAIOIIEM MUpE, B
TOM 4ucie (uU3NUecKue SBICHUS B TPUPOJE: TOBEPXHOCTHOE HATSIKEHHE U
KalWUIpHbIE SBJICHHUS B NPUPOJE, KpPUCTAUIBI B Ipupoje, uznydeHue CouHia,
3aMep3aHue BOJOEMOB, MOpcKue Opu3bl, oOpa3oBaHHE POCHI, TyMaHa, WHEs, CHera,
JNIEKTpUYECcKHe SBICHUS B arMmocdepe, dIIEKTPUUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOe moje 3emid, Apeid MOI0COB, pOJib MAarHUTHOTO TMOJS JJS KU3HU Ha
3emJie, ONSPHOE CHUSHUE, MPH ATOM IMEPEBOJUTH MPAKTHUYECKYIO 3a7ady B y4eOHYIO,
BBIJIETISATH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKH) (PU3UUECKUX SBICHHIA,

OTIMCHIBATh U3YUYCHHBIE CBOMCTBA Tel U (PU3UUECKHe SBICHUS, UCIONB3YS (PU3nUecKue
BENTUYMHBI (TeMIEpaTypa, BHYTPEHHSSI SHEPrusi, KOJUYECTBO TEIUIOTHI, YAeIbHas
TEIUIOEMKOCTb  BEILECTBA, YyJAEJIbHAs TEIUIOTAa IUIABJICHUA, YJAEJIbHAas TEIIoTa
napooOpa3oBaHus, yJelbHas TEIIOTa CrOpaHHs TOIUTNBA, KOA(MQOUIIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTEIbHAS BJIAXXHOCTh BO3AYyXa, JIEKTPUUYECKHUI
3apsj, CHJIa TOKA, DJJIEKTPUYECKOE HAMNpPsKEHHWE, CONPOTHUBJIIEHHUE IIPOBOJIHHUKA,
yIIeJbHOE COMPOTUBIICHHE BEIIECTBA, pad0Ta U MOIIHOCTh IEKTPUUYECKOTO TOKA), TPHU



ONMCAaHUM TMPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICI HCHOJb3YyEeMbIX BEJIHYHUH,
0003HauCHHSI M eITUHHIBI (PU3NUYECKUX BEITUYMH, HAXOIUTHh (OPMYIbI, CBSI3bIBAIOIINE
JaHHYI0 (HU3MYECKYI0O BEJIMYMHY C JPYTMMH BEIMYHMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEIMUHH;

XapaKTepu30BaTh CBOMCTBAa Tel, (PU3NYECKHE SBICHHUS M TPOLECCHI, HCIIOJB3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKON TEOpUM CTPOEHHs BEIIECTBA,
MNPUHIMI CYNEPHO3ULMU TOJeH (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsja, 3akoH Oma juia ydacTka nenu, 3akoH JDxoymns—J/leHna, 3akoH coxpaHeHus
SHEpPTHH, TPU STOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alUCBIBATH €T0
MaTeMaTHYECKOE BbIPAKEHUE;

OOBACHATh (PU3MUECKHE MPOILECCHl U CBOMCTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYaIuit MIPaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBJISITH
MIPUYHMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB C
omnopoit Ha 1—-2 u3yuyeHHBIX CBOMCTBA (PU3UUECKUX SIBJICHUM, PU3NUECKUX 3aKOHOB UJIU
3aKOHOMEPHOCTEN;

pemiath pacy€rHble 3agauyd B 2—-3 JAEWCTBUS, MCIONb3YSd 3aKOHBI U (OPMYIIBL,
CBs3bIBalOIIME (U3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaliM3a YCIOBUSA 3aJa4yu
3aMMChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEIOCTATOK JAHHBIX JUISl PELEHUs 3ajJaud,
BBIOMPATH 3aKOHBI U (POPMYJIIbI, HEOOXOAUMBIE JUISl €€ pelIeHHs], TPOBOAUThH PacUEThl U
CpaBHMBATh MOJy4YE€HHOE 3HAUeHHE (PU3HUECKOI BETUYMHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOKHO PEIIUTh MPU TOMOLIM (PUINIECKUX
METOJNOB,  MCHOJb3ysd  ONUCAaHUE  MCCICNAOBAaHUSA,  BBIACIHATH  IPOBEPIEMOE
IIPEAIIOJIOKCHAE, OLICHUBATh IPAaBUJIBHOCTh IOPSAAKA IPOBEICHHUS HCCIEIOBAHNUSA,
JIeJIaTh BBIBOJIBI;

IIPOBOJIUTH OMBITHI 110 HAOMIOAEHUIO (PU3HYECKUX SBICHUN WM (PU3MUECKHX CBOWCTB
Tesl (KalWUISIPHbIE SBJICHUS, 3aBUCHUMOCTb JaBJIEHUS BO3AyXa OT ero o0béMa,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCa OCTHIBAHUS U HArPEBAHMS IIPU U3IIyYCHHUH OT LIBETA
U3Iyqaoume  (moriomaronieif) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIIEPATYpbl KUAKOCTH M IUIOWAAW €€ IIOBEPXHOCTH, OJIEKTPU3ALUA Tl U
B3aUMOJICHICTBUE NIEKTPUYECKUX 3apANOB, B3aUMOJECHCTBUE IIOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3alisl MarHUTHBIX II0JIE€H MTOCTOSHHBIX MAarHUTOB, JEMCTBHUSI MAarHUTHOTO IOJIS
Ha IPOBOJAHHMK C TOKOM, CBOMCTBA JJIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUTATEISA
IIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpoBepsieMble MPEANOoJoKeHUs, COoOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOIO  00OpYIOBaHMS, OIMCHIBATH XOJA OMNbITa U
(GbopMynupoBaTh BBIBOIbI;

BBIIIOJIHATD NPSMBIE U3MEPEHUSI TEMIIEPATYpbl, OTHOCUTEIbHONW BIAXKHOCTH BO3]yXa,
CHJIBl TOKa, HANpsDKEHUS C HUCIOJIb30BAaHUEM aHAJIOTOBBIX HMPHUOOPOB M JIaTUYUKOB
¢u3nYecKux BEIMYUH, CPAaBHUBATh pe3ylbTaThl H3MEPEHUH C Y4ETOM 3aJlaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PM3UYECKOI BEIMUYMHBI OT JIPYrou c
UCIOJIb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIEHHS MPOBOIHHUKA OT
€ro JUIMHBI, IUIOIIAJU MOMEPEYHOI0 CEYEHUs M YIEIBHOIO CONPOTHUBIICHUS BEIECTBA
IIPOBOJHUMKA, CHJIBI TOKA, HAYLIETO YEPEe3 MPOBOJHUK, OT HANPSHKEHUS HAa MPOBOJIHUKE,
HCCIIEIOBAaHUE TIOCIEN0BATENBHOIO WU MMApAJUIE]BHOTO COEIUHEHUI IPOBOJHUKOB):
IUTAHUPOBATh MCCIIE0BAaHUE, COOUPATh YCTAHOBKY M BBINOJHATH MU3MEPEHHs, CIEays



MPEUI0KEHHOMY TUIaHy, (PMKCHPOBATh PE3yNIbTaThl MOJYYCHHON 3aBUCMOCTH B BUJIEC
TabauIl U TpaduKOB, I€TaTh BBIBOAKI 110 PE3yIbTaTaM HCCICIOBAHUS;

® TIPOBOJUTH KOCBEHHBIC M3MEPEHHUs (U3NUECKUX BEIMUYUH (yAETbHAs TEIIOEMKOCTh
BEIIECTBA, COMPOTHUBIICHHE MTPOBOJIHUKA, pab0Ta U MOIIHOCTh AIIEKTPUYECKOTO TOKA):
IUIAaHUPOBaTh U3MEpPEHUs, coOupaTh OSKCIEPUMEHTAJIbHYIO YCTAHOBKY, ClENys
MPEUI0KEHHONW MHCTPYKIIUH, U BBIYUCIISATH 3HAYCHNE BEIIMIHMHBL,

e coOmomath TMpaBWia TEXHUKH O€30MacHOCTH TMpu pabore ¢ 1abopaTOPHBIM
o0opynoBaHuEM;

® XapakTepU30BaTh MPHUHIUIMBI JEHCTBUS M3YyYCHHBIX TNPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpON Ha MX ONHMCAHMs (B TOM YHUCIE: CUCTEMa OTOILJICHUS JIOMOB,
TUTPOMETP, MapoBas TypOWHA, aMIEpMETp, BOJBTMETpP, CUYETUUK DIEKTPUUECKOUN
SHEpPruM, JJIEKTPOOCBETUTENIbHbIE MNPHUOOPHI, HarpeBaTeNIbHbIE AIIEKTPONPUOOPHI
(mpuMepsl), AIIEKTPUYECKHE MNPEAOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUraTelNlb
MIOCTOSIHHOTO TOKa), MCIOJb3YysS 3HAaHUS O CBOWCTBAaX (DM3MYECKUX SBJICHUNH U
Heo0XxoIuMble (prU3NUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOMCTBAa U H3MEpPUTEIbHBIE MPUOOPHI IO
CXeMaM U CXEMaTHYHBIM PUCYHKaM (KHUAKOCTHBIM TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTATEIb BHYTPEHHErO CrOpaHHus, 3JEKTPOCKOI, PEoCcTar), COCTaBIAThH
CXEMBbI JJEKTPUUYECKUX LIeTed C MOCIe0BaTeIbHBIM U MapauIeIbHBIM COEINHEHUEM
3JIEMEHTOB, pa3nyas yCJIOBHbIE 0003HAYEHUS 3JIEMEHTOB AIEKTPUUYECKUX IIeTel;

® T[PUBOAUTH TpHUMEpHl (HaXoAWTh HHGOPMALMIO O TMpUMEpax) MNPaKTUYECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKH3HH sl oOecreueHus
0€30MacHOCTH TPU OOpalleHUH C TNPUOOpaMU M TEXHHYECKUMHU YCTPOMCTBAMHU,
COXPAaHEHHUS 3J0pPOBbsI M COOJIIOIEHUS HOPM OKOJOTMYECKOTO TMOBEACHUS B
OKpYKalolllel cpese;

® OCYyHIeCTBJIATh NOMUCK HH(popmanuu ¢usndyeckoro conepkanuss B MHTepHere, Ha
OCHOBE MMEIOIIUXCS 3HAHUW M MYTEM CpPaBHEHHS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIJICNATE MH(OPMAIMIO, KOTOpas SBJSETCS MNPOTHBOPEUMBON MM MOXKET OBITh
HEJIOCTOBEPHOM;

® CIIOJIb30BATh MPHU BBHIOJHEHUU Y4E€OHBIX 3aJJaHUI HAyYHO--TIOMYIISIPHYIO JTUTEpaTypy
(bu3nyecKoro cojiep)KaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIAJIETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, MpeoOpazoBaHusi MHGOpMaLUU U3
OJIHO 3HAKOBOM CHUCTEMBI B APYTYIO;

e co3laBaTh COOCTBEHHbIE MHCHMEHHBIE W KpaTKuWE YCTHBIE COOOIIeHus, 00001mas
nH(OPMALIUIO U3 HECKOJIBKHX HCTOYHUKOB (PU3UYECKOTO COACpXkaHHSA, B TOM YHCIE
NyOMMYHO  MPEJICTaBIATh  PE3yAbTaThl  MPOEKTHOW WM  HCCIEI0BaTEeNbCKOU
NEeSITeNIbHOCTH, TMPU STOM T'PAMOTHO HCIOJIb30BaTh W3YUYCHHBIN MOHATHIHBIN anmapar
Kypca (pHU3UKH, COPOBOXKAATh BHICTYIUICHUE MTPE3CHTAIUCH;

® [pU BBHINOJHEHUH YYEOHBIX MPOEKTOB M HCCIENOBaHMNA (U3UYECKUX MPOIECCOB
pacrpenesiaiTe 00s3aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMU 3aJjayaMH,
CIIEZIUTh 3a BBINIOJHEHUEM IUIaHa JEWCTBUH M KOPPEKTHPOBATH €ro, aJAeKBAaTHO
OLICHUBaTh  COOCTBEHHBIM BKJaJ B  JICATEIBHOCTb  TPYIIbl, BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJECHCTBUE, IPOSBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xoHiy obyuenust B 9 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpakaTh c(GOPMUPOBAHHOCTDH y OOyUaIOIUXCS YMEHU:



HUCIIOJIB30BaTh IIOHATHUA: CHCTEMA OTC‘-IéTa, MaTepuajibHasA TOYKa, TPaCKTOpUs,
OTHOCHTEJIFHOCTh MEXaHMYECKOTO JIBWKEHUS, nedopmanus (yrnpyras, IiacTHUecKas),
TPEHUE, LEHTPOCTPEMUTEIFHOE YCKOPEHHE, HEBECOMOCTh M MEpPerpy3ku, IEHTP
TSDKECTH, a0COJIOTHO TBEPJOE TENO, LEHTP THKECTH TBEPIOrO Tela, paBHOBECHUE,
MEXaHMYeCKue KoieOaHWs ¥  BOJHBL, 3BYK, HH(QPa3ByK ©  yJIbTPa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, HIKAJIA 3JICKTPOMArHvuTHBIX BOJIH, CBCT, 6JII/I30py1(OCTI) nu
AaJIbHO30PKOCTb, CICKTPbl HUCIYCKAHHWA W IIOTJIOIICHUA, anb(ba-, Oera- M ramma-
H3JTy4CHUS, U30TOIIbI, AACPHAA OHCPTCTUKA,

paznuuaTh SBJICHUS (paBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHEMHOE JBUKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE IBIKCHNE, CBOOOIHOE NaICHNE TeJ, PABHOMEPHOE
JABUMXKCHUEC 110 OKPY)XHOCTH, B331/IMO}I€I7[CTBI/IG TECII, PCAKTUBHOC JBUXXCHHUCE,
KoJiebaTebHOE JBIKEHUE (3aTyXalolle W BBIHYXKJICHHbIE KojeOaHus), pe30HaHC,
BOJIHOBOE [BIDKEHHE, OTPAKEHUE 3ByKa, MPSMOJMHEWHOE pacIpoCTpaHEHHE,
OTpaXXCHHUE U TPEIOMJICHUE CBETA, TIOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3JIOKCHNE
0eroro cBera B CHEKTP W CIOXXEHHE CIIEKTPAJIbHBIX IIBETOB, AHMCIEPCHS CBETA,
€CTCCTBCHHAA PAAHNOAKTUBHOCTb, BOSHUKHOBCHHUC JIMHENYATOTro CIICKTpa HSqueHHH)
10 OIMMCAaHWUIO HUX XapPaKTCPHBIX CBOMICTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIHUX
JTaHHOE (PU3HUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3MUECKUX SBJIEHUN B OKpYyKaroleM Mupe (B
TOM 4YHUCJIE (1)H3PI‘—ICCKI/IC SABJICHUA B NPUPOAC: IMPUIMBBI U OTJIWBLI, ABHXXCHUC IIJIAHET
CorHeyHoM CHUCTEMBI, PCAKTUBHOC IBMXKCHHEC XHUBBIX OPraHU3MOB, BOCIIPUATUC 3BYKOB
KMBOTHBIMH, 3EMJICTPSICCHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 3XO, I[BETa Tell,
ONTHYECKWE SBICHWS B  NpUpOJAE, OWOJOTHMYEcKoe  JEWCTBHE  BHIMMOTO,
yAbTPa(UOIETOBOrO U PEHTTEHOBCKOTO M3IYYCHHH, €CTECTBEHHBIH PaJHOaKTHBHBIN
(GOH, KOCMHYECKHE JIy4d, paAMOAKTUBHOE M3IyYCHHE NPUPOJHBIX MHHEPAJIOB,
JeHCTBHE PaJOaKTHBHBIX U3TYUYCHUI HA OPraHU3M YeJOBEeKa), IPH 3TOM INEPEBOIUTH
MPaKTHYECKYIO 3a7ady B y4eOHYIO, BBIJCISATH CYIIECTBEHHBIE CBOWCTBA (NMPU3HAKH)
(bU3MUECKUX SBIICHUN;

OTIMCHIBATh M3Y4CHHBIE CBOMCTBA TeN M (PM3MUECKHE SBIICHUS, UCTIONb3Ys (puzndeckue
BEJIMYMHBI (CPEIHSsS M MTHOBEHHAsh CKOPOCTh Tella NPU HEPAaBHOMEPHOM JIBI)KCHHH,
YCKOpEHHE, MepeMEelIeHne, MyTh, YIIoBas CKOPOCThb, CHJIA TPEHHs, CHIa YHPYrOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO IMajeHUs, BEC Tesa, UMIIYJIbC Tela, UMITYJIbC
CHJIBI, MEXaHW4YecKasi paboTa U MOIIHOCTh, OTCHIMAJIbHASL PHEPTHs Tela, NOAHATOrO
HaJl TOBEPXHOCTHIO 3€MJIH, MOTEHIMAIBHAS SHEPTUS C)KATOU MPYKUHBI, KHHETUYECKAsT
SHEPrus, IOJHAs MEXaHWYeCKas OSHEprus, MepuoJ M YacToTa KoJeOaHuH, ITHMHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, ITOKA3aTeNb MPEIOMIICHHUS
cpensl), TIpU OMUCAHUM TMPABUIBHO TPAKTOBATH (PM3MUYECKUN CMBICI HCIIOJIB3YEMBIX
BEJIMYUH, OOO3HAYEHMsS M EAWHUIBl (PU3MUYECKHX BEJIMYMH, HAXOAUTh (HOopMyIbl,
CBSI3bIBAIOIME JAHHYIO (PU3MUECKYIO BEJIMYMHY C JPYITMMH BEITUYWHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYUH;

XapaKkTepu30BaTh CBOICTBA Tell, (GU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpPAHEHMs SHEPrUH, 3aKOH BCEMUPHOTO TATOTEHMS, MPUHIMI CYNEPIO3UIUH CHJI,
MPUHLUI OTHOCUTENBHOCTH ["amuiies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCa,
3aKOHBl OTPAKEHUS M IPEJIOMJICHUS CBEeTa, 3aKOHBI COXPAHEHHUs 3apslOBOTO U
MaccoBOTO YHCENl MpPHU SJEPHBIX peakuusiX, IpH O3TOM JaBaTh CIJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aITUCHIBATh €M0 MAaTEMAaTHYECKOE BBIPAKEHUE;



OOBSICHATh (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHCJIE€ U B KOHTEKCTE
CUTyalluii  NPAaKTHKO-OPHUEHTUPOBAHHOTO  XapakTepa:  BBISBIATh  NPHYUHHO--
CIICZICTBEHHBIE CBSI3H, CTPOUTH OOBACHEHHE U3 2—3 JIOTHYECKUX IIATr0B C OMOPOH Ha 2—
3 U3yYEHHBIX CBOWCTBa (U3WYECKUX SBICHHUH, (U3NUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEN;

pemiaTh pacu€THbIE 33/1a4M (OMUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHMI ), UCIIOIb3Ys
3aKOHBI U (POPMYJBI, CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
yCIOBHS 3a/laud 3allMChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEJOCTAIOMINE WIN
M30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIEC Ui PELICHHUS,
MPOBOJUTH pAacy€Tbl W OIEHMBATH PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
(bU3UYECKO BETUYNHBL;

pacrio3HaBaTh TpPOOJEMBI, KOTOPbIE MOXKHO pPEUINTh TPU TMOMOIIN (PU3HUECKIX
METOJIOB,  WCIIOJIb3YySl ~ OTHCAaHWUE  WCCIEAOBAaHMS,  BBIENATH  IPOBEpsieMOe
MPEIOJI0KEeHNE, OIEHUBATh ITPABWIIBHOCTh TOpPSIKAa TPOBEACHUS MCCIEIOBAHHUSA,
JIeTIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTAaThl HAOIIOACHUH 1 OTIBITOB;

MIPOBOJIUTH OMBITHI 10 HAOIOJICHNUIO (PU3MUYECKUX SBICHUN WM (PU3HMUYECKUX CBOWCTB
TelN (M3yd4eHue BTOPOTo 3akoHa HpIOTOHA, 3aKOHA COXpAaHEHUs YHEPTUH, 3aBHCUMOCTh
nepro/ia KoJIeOaHui MPyKIMHHOTO MAasTHUKA OT MacChl rpy3a M KECTKOCTHU MPYKUHBI U
HE3aBUCHUMOCTh OT aMIUTUTY/Ibl MAJIBIX KOJIeOaHH, MPSMOIMHEHHOE paclpoCTpaHeHHe
CBETa, pa3JioKeHHE OeNoro CBeTa B CIEKTP, M3yuyeHUE CBOMCTB H300pa)keHHs B
IUIOCKOM 3€pKajie M CBOWCTB H300pakeHHsl IpeaMeTa B coOuparoiieil JuH3e,
HaOIOJIEeHNE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB H3IYUYEHHUS): CaMOCTOSTEIbHO
coOHpaTh YCTAaHOBKY M3 U30BITOYHOTO HabOpa 000PYyI0BaHMUSI, ONTMCHIBATH XOT OTIBITA U
€ro pe3ynbTaThbl, JOPMYITHPOBATH BHIBO/IBI;

MPOBOJUTH MpPH HEOOXOJUMOCTH CEpPHUI0 MPSMBIX HM3MEPEHUN, OMpenesss cpenHee
3HAYCHHE H3MepseMOl BelnuuHbl ((POKyCHOE pacCcTOsiHUE CcoOuparomend JUH3HI),
000CHOBBIBATH BBIOOP crtoco0a n3MepeHust (M3MEPUTEITHLHOTO TTPUO0pPa);

MIPOBOJUTH HCCJIENOBAHUE 3aBUCUMOCTEN (M3MYECKUX BEIMYMH C HCIOJIb30BAaHUEM
NPSMBIX H3MEPEHUN (3aBUCHUMOCTh IIYyTH OT BpPEMEHH IMPH PaBHOYCKOPEHHOM
IBUKEHUM 0e3 HayalbHOW CKOpOCTH, TMepuoja KoyieOaHHl MaTeMaTH4ecKOTo
MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yIJla OTPa)XCHHs CBETa OT yrjia MaJeHUus U
yria OpejoMIIEHUs OT yIJia MaJeHus): IUIAaHUPOBaTh MCCIEAOBAHHUE, CAMOCTOATEIHHO
coOuparb YCTaHOBKY, (HUKCHPOBATh pPE3YyIbTAaThl IOJYYEHHOH 3aBHCHUMOCTH
(u3MUecKUX BETUYMH B BUAE TaOIHIl U rpaduKOB, JeJaTh BBHIBOJABI IO pE3ylbTaTaM
WCCIIEeIOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BENMYUH (CpemHsisi CKOpPOCTh U
YCKOpEHHUE TeJia MPU PaBHOYCKOPEHHOM IBM)KEHUHU, YCKOPEHHUE CBOOOJIHOTO MaJeHUs,
KECTKOCTh TPYKUHBI, KOXPPUIIMEHT TPEHUs CKOJBKEHHS, MeXaHudeckas paboTa u
MOIIIHOCTh, YAacTOTa W TEepuoja KoNeOaHWW MaTeMaTHYeCKOTO0 U MPYKUHHOTO
MasTHUKOB, OINTHYECKass CWiIa coOuparomiei JUH3bI, PaJAUOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYI) YCTAHOBKY M BBITIOJHSATH
M3MepeHusl, CleAysl MPeNIOKEHHOW WHCTPYKIIMH, BBIYUCIATH 3HAYEHUE BEIUYHHBI U
aHAIM3UPOBATh TMONYYEHHBbIE pE3yAbTaThl € Y4E€TOM 3aJaHHOM MOTPEIIHOCTH
U3MEPEHUN;

coOmogaTh MpaBUia TEXHUKH O€30MacHOCTH mpu pabore ¢ 1abOpaTOPHBIM
obopynoBaHueM;



pa3nuyaTth OCHOBHBIE NPU3HAKU M3YYEHHBIX (U3NYECKUX MOJIENICH: MaTepualibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUEYHBI MCTOYHUK CBETa, Jyd, TOHKas JIMH3A,
IJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIEJIb @aTOMHOT'O S/Ipa;

XapakTepu30BaTh MPHUHIUIBI JCHCTBUS W3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOI HA UX ONUCAHUS (B TOM YHUCIIE: CIIUOMETP, JaTUUKU T1OJI0KEHUS,
paccTOsIHUS U YCKOPEHHSI, PaKeTa, 3X0JI0T, OUKH, TIEPUCKOII, (OTOAIapaT, ONTHIECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, J03UMETp, KaMepa BuiabcoHa), HCIHOJIB3Ysl 3HAHUS O
CBOMCTBaX (PM3NYECKUX SBICHUIA U HEOOXOIMMbIe (PU3MUYECKHE 3aKOHOMEPHOCTH;
WCTIOJIb30BATh CXEMBI U CXEMaTHYHBbIC PHUCYHKH M3yYEHHBIX TEXHHUECKHUX YCTPOWCTB,
M3MEPUTENbHBIX MPUOOPOB U TEXHOJOTMUYECKUX IPOLECCOB IPU pPELIEHUH Y4eOHO--
MPaKTUYECKUX 3a/lay, ONTHUYECKUE CXEMbI JUIsl IOCTPOECHMSI M300paKeHUH B IJIOCKOM
3epKajie ¥ coOuparouieil JIMH3e;

MPUBOJUTE THpUMEpbl (HAXOAWTh HWHGOPMALMI0O O MpUMEpPax) MPAKTHUYECKOTO
HCIOJIb30BaHUs (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM >KU3HH sl oOecreyeHus
0€30MacHOCTH TpU oOpalieHMH ¢ OpudopaMu U TEXHUYECKHMH YCTPONCTBaMH,
COXPAaHEHHUs 370pPOBbsI M COOJIIOJIEHUS HOPM OSKOJOTMYECKOrO IMOBEACHUS B
OKpYKarollen cpere;

OCYILIECTBIIAITH TMOUCK HHpopManuu (Qusnueckoro coaepxanuss B HHTepHere,
CaMOCTOSITENIbHO (POPMYNHpPYsI MOUCKOBBIA 3alpoc, HAaXOOUTh IYTHU OIpeAeTeHUs
JIOCTOBEPHOCTH TIOJNydYeHHOW WHGOPMAIMM HAa OCHOBE HWMEIOIIMXCS 3HAHUA U
JOTIOJTHUTEIHHBIX UCTOYHUKOB;

WCI0JIb30BATh MPH BHINOJHEHUHU Y4EOHBIX 33JaHUI HAYYHO--TIOMYJISIPHYIO JIUTEPATYPy
(bu3nuecKoro cojiep>KaHus, CHpaBOYHbIE MaTepuanbl, pecypchl cetu HHTepHer,
BIIJIETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, MpeoOpazoBaHusi MHGOpMALUU U3
OJIHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIC COOOIIEHUS Ha OCHOBE MH(OpMaIuu
U3 HECKOJBKMX HCTOYHUKOB (PU3MUECKOro COAEp)KaHUs, MYyOJUYHO MPEACTaBIATh
pe3yNbTaThl MPOEKTHOM WIIM MCCIIEI0BATENbCKONU NESTEIbHOCTH, IPU 3TOM I'PaMOTHO
WCIO0JIb30BAaTh W3YYEHHBIN MOHATUHHBIA ammapar HU3y4aemoro pasaena (U3NKH U
COMPOBOXKJATh BBICTYIUIEHHUE TMpe3eHTanuell ¢ y4€ToM OCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro M1Upa
11 DIAIKA - HAVKa O oxe ) bubmmoreka [{OK
. W3UKa - H npu
K PHpOA https://m.edsoo.ru/7f416194
bu6moreka [IOK
1.2 0} 2 1
HBMACCKHE BEMITAHMHbL https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIN METO/I TO3HAHMS https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.edsoo.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bu6mmoreka [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHHS BEIICCTBA 2 1 h '[I:pg:l;ll(r);zl;jascl)lo.ru 176416194
Uroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 MexaHndeckoe ABMKSCHHE 3 Bu6mmorexa LIOK
' A https://m.edsoo.ru/7f416194
b K
3.2 WNuepuus, Macca, MI0THOCTh 4 1 nomorexa O

https://m.edso0.ru/7f416194



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

bubmuoreka [JOK

. .B 14 2
33 (ua. Buast cin https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjeHue TBEPABIX TeJl, (KMIKOCTEH W ra3oB
41 Jasnenue. [lepenaua naBiaeHus: TBEPAbIMU 3 bubnuorexa [JOK
' TeJIaMU, YKUIKOCTIMU U Fa3aMu https://m.edso00.ru/7f416194
bubmmoreka [IOK
4.2
flapaierue xKiKoCTH > https://m.edsoo0.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(epHOe AaBieHie 6 https://m.edsoo0.ru/7f416194
44 JleficTBHE JKUIKOCTHU U T'a3a Ha MOTPYKEHHOE 7 3 bubnuoreka [IOK
' B HHX TEJIO https://m.edsoo0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [IOK
>1 PagoTa i MOHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTRIE MEXAHUIMHT https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.3 M 4 1
CXAMITCCRAT SHEPTIA https://m.edsoo0.ru/7f416194
Utoro no pazneny 12
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12



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

8 KJIACC

Koau4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TensioBble iBJIeHUS
bubmmoreka [{OK
1.1 i 7
CTpoetiiie it CBOMCTBa beltiecTsa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
SITIOBRIC HPORCCER > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MAarHUTHbIE SIBJICHUS
21 DIIEKTPUYECKHE 3apsibl. 3apSKEHHbIC Tela 7 1 bubmuorexa [JOK
' Y UX B3aUMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [TocTOSTHHBIN EKTPUIECKUN TOK 20 1 7 htI/tIpJSI:jI/(r);.eeI;asg).ru 1764181 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABIICHIA https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHasi MHIyKIHS 4 bubmmorexa LIOK
' P AL https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

9 KJIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJIeHUs
11 MexaHn4ecKoe JIBMKEHNE U CTIOCOOBI €T0 10 1 1 bubmmoreka [{OK
' OTTHCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAHMOACHCTBHE Te https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
e https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pasznen 2. Mexannueckue Kojae0aHusi U BOJTHbBI
bu6mmoreka [JOK
2.1 M 0 7 3
CAHIACCIHE KOJCOHAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAHIICCITIE BOIMEL JBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1M0JIe M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJie U 6 5 bubnnoreka [JOK
' ANIEKTPOMAarHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Paznea 4. CBeToBbI€ sIBJI€HUS
bub6 OK
4.1 3aKoHBI PACIPOCTPAaHEHUSI CBETA 6 2 Hommorera 1l

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



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

bubmuoreka [JOK
4.2
JIMH3BI U ONITUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P 2
3 a3JI0)KeHHE OEJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE sIBJICHUS
bubmmoreka [{OK
A n 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM htts.//m.edsoo.ru/7f41ada6
bu6moreka [IOK
2 1
> (CTpoeHie aTOMHOIO A1pa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. A 7 1
53 AEPHELS PEAin https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. IloBTopuTe 1bH0-00001IAK0 M MOAYIb
6.1 [ToBTOpeHue u 0000ImEeHNEe COACPIKAHUS 9 5 bu6mmoreka [IOK
' Kypca ¢usuku 3a 7-9 kimace https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

KanennapHo — TemaTu4yeckoe mJiaHupoOBaHue
o ¢pu3uxm Ha 2023 — 2024 y4eOHbIii roa

7-9 kaacce

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHHs

DJIeKTpOoHHbIE U (POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

®du3nKa — Hayka O MPUPOJIE.
SIBnenus npupo bl

duznueckue ABICHUI

Ouznyeckue BEINYUHBI U UX
U3MepeHue

Ypok-uccnenoanue "N3mepenne
TeMIIepaTypsl IPU ITOMOIIA
XKUJKOCTHOTO TEPMOMETpA U
JlaTYMKa TEMIIEPATYyphI"

MeTo1bl HAy4HOTO TIO3HAHMUSL.
Onucanne PU3NIECKUX SIBICHUN C
MTOMOIIBIO MOJIENeH

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

VYpoxk-uccnenoanue "[IpoBepka
TUIOTE3bI: JATBHOCTD MOJIETA
IapuKa, mymeHHoro
TOPU30HTAIIBHO, TeM 00JIbIlIe, YeM
OoJbIIe BhICOTA ITycKa"

Crpoenue BemecTBa. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTPOEHHE BEIIEeCTBA

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

I[BI/I)KGHI/IC qacTull BCIICCTBA

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

Ypok-uccnenopanue «OnbITHI MO
HaOIIOJICHUIO TETIOBOTO
pacUIMpPEHHs Ta30B»

10

ATpeFaTHLIC COCTOSHHA BCIICCTBA



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

OcCo0eHHOCTH arperaTHbIX
cocTogHn# Boabl. O000IIEHNE 10

bubmuoreka [JOK

= pazzaeny «llepBoHavaibHbIC https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHH BEIICCTBA
MexaHu4deck BHKCHHE.
12 PaZHi)Me;}iog i{iepa}SHo;epHoe bubmorexa HOK
https://m.edsoo.ru/ff0a05c6
JIBIDKCHHE
bubmmoreka [{OK
13 Cropocte. Enuruipt ckopocth https://m.edsoo.ru/ff0a079c
14 Pacuer nytu 1 BpeMeHU JBUKECHUS bubmorexa HOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa bubnuoreka [IOK
WHEPTHOCTH Tell https://m.edsoo.ru/ff0a0c10
IInoTHOCTE B TBa. Pacuer
16 M;Ic(:)cm (:/10061):11\411; (T:eﬂz H(j1 (;rf) bubmmorexa HOK
https://m.edsoo.ru/ff0a0fee
TJIOTHOCTH
JlaGopaTtopHnas pabota
17 «OmnpeneneHue IIOTHOCTH TBEPIOTO
Tea
18 Pemrenue 3agau mo reme bu6mmoreka [JOK
"TInoTHOCTH BemiecTna" https://m.edsoo.ru/ff0al23c
Cuia KaK XapaKTepUCTHUKa
19 B3auMoeiicteus ten. Cra
ynpyroctu. 3akoH ['yka
JlaboparopHas padota «/3yuenune
20 3aBUCUMOCTH PACTSKCHUS
(medopmarun) mpy>KUHBI OT
MIPUIIOKEHHOM CHITBD»
21 SBnenue TaroreHus. Cusa TSKECTUH
22| wacootens. B rera, Pemee Butmorexa LIOK
e ’ " https://m.edsoo.ru/ff0al778
3a1a4 1o Teme "Cuita TsShKeCcTH
23 Cuna TsKecTH Ha IpYTUX IUIaHeTax. bubnuorexa [IOK

dusnyeckue XapaKTCPHUCTUKU

https://m.edsoo.ru/ff0al1502



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
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

IIJ1aHCT

24 Nsmepenue cun. Junamometp bubmmorexa LIOK
https://m.edsoo.ru/ff0al8cc
bubmmoreka [{OK

25 Bec rexa. Hesecomocts https://m.edsoo.ru/ff0al778
CnosxeHue ABYX CUlI,

26 HaHpaBJIeH}ZIII)Iz,(XHO OJIHOM MPSMOH. bubmorexa HOK

- https://m.edsoo.ru/ff0ala70
PaBHOielicTBYIOIIAs CHIT

27 Pemenne 3amad mo Teme
"PaBHogeiicTByromast cri'"

8 Cuna tpeHus u e€ BuIbl. TpeHue B bubnuoreka [JOK
MPUPOJIC M TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHnas pabota «3yduenue
3aBHCHMOCTH CHJIBI TPEHUS

29 CKOJIBXKEHUS OT CI/IJ'II)Ip JelaBJ'IeHI/IH 51 bubmorexa LIOK
https://m.edsoo.ru/ff0alcc8

XapaKTepa CONMPUKACAOIINXCS
TMOBEPXHOCTEI

30 PemeHI/Iev 3aJa4 Ha S)npez[eneHHe
PaBHOJICHCTBYIOIIEH CHITBI
Pemrenue 3agaq nmo remam: «Bec

31 tenay, «I'paduueckoe n3oOpaxeHue bubnuoreka [JOK
cuiy, «Cuns», https://m.edsoo.ru/ff0alde0
«PaBHOACHCTBYIOIIAS CHID»

KonTtponbHas paboTa o TeMam:
«MeXxaHn4YeCcKoe IBIKEHUEY,

32 «Macca, INIOTHOCTEY, «Bec Temay,
«I"paduyeckoe n300paskeHUE CHI»,
«Cubel»

33 Hasnenue. CriocoObl yMEHbILICHUS U bubnuoreka [IOK
YBEITUYCHUS JIABICHUS https://m.edsoo.ru/ff0a20a6

aBJICHHUE Ta3a. 3aBHCUMOCTD

34 nﬂaBneHHﬂ rasa ot oonéma Eubmiorexa LIOK

’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPHI
35 [lepenaua naBneHus TBEPIBIMU bu6mmoreka [JOK



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

TCJIaMU, XKUAKOCTAMU U ra3aMu.
3axou [lackans

https://m.edsoo.ru/ff0a25b0

JlaBiieHUE B )KUJIKOCTH U Tase,

36 BBI3BAHHOE JEHCTBUEM CUJIBI bubmaorexa [IOK
https://m.edsoo.ru/ff0a2718
TSKECTH
37 Pemenue 3amau o teme «/laBnenue bubnuorexa [JOK
B )KHMJIKOCTH U rase. 3akoH [lackas https://m.edsoo.ru/ff0a2826
bubmmoreka [{OK
38 Coobmaiontecs cocyas! https://m.edsoo.ru/ff0a2970
39 IManpaBnuueckuii mpece bubmmorexa [TOK
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [TopuiaeBoi
YKUJIKOCTHBIM HACOC
a1 ATmocdepa 3eMiu U IPUIHHBI €€ bubnuoreka [IOK
CYIIIECTBOBAHHMS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3myxa. ATmocdepHoe bubmuorexa [JOK
JaBIICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOTro bubmuorexa [JOK
nasnerust. OneiT Topprueu https://m.edsoo.ru/ff0a2da8
4 santemor smcom nastyposicy Butmioreka LIOK
https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepouns. AtmMocdepHoe bubnunoreka [JOK
JaBJICHHE HA Pa3IHYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
Pemrenue 3amay mo reme "
46
AtMocdepHoe napieHue"
g | e e s B LOK
' https://m.edsoo.ru/ff0a3276
ApxuMmesioBa cuia
JlaGoparopHas paboTa
48 «OmnpeneneHue BhITAIKABAOIIEH bu6nmoreka [JOK
CHWJIBI, ICHCTBYIOMIEH Ha Teo, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUKOCTH)
49 JIaGopatopHas paboTa 1o Teme bubnuoreka [IOK



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
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«HccnenoBanre 3aBUCUMOCTH Beca
TeNla B BOJe OT 00bEMa
IIOTPYKEHHOU B JKUJIKOCTh YaCTH
Tena»

https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bubmmoreka [{OK
https://m.edso0.ru/ff0a3a96

51

Jlaboparopuas pabota
"KoncTpynpoBaHue apeomeTpa win
KOHCTPYHPOBAHUE JIOJKU H
OTpeNIeIIeHuE €€
TPYy30M0bEMHOCTH "

52

Pemrenue 3agaq mo reMam:
«IlimaBanue cynoB.
BosznyxomnaBanue», «JlaBneHnue
TBep)IBIX TEJII, )KI/IJIKOCTGI\/'I 1 1ra3oB»

bu6moreka [IOK
https://m.edso0.ru/ff0a3654

53

KonTtponbHas padoTa o Teme
«/laBnenue TBepAbIX TEN,
KUIKOCTEN U ra3oBy

54

Mexanuveckast pabora

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

55

MoimnocTts. EquHuer MOIITHOCTH

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

56

Ypok-uccnenoanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM IIPH
noanéMe mo jectauie"”

57

IIpocTeie MexaHu3Mbl. Phiuar.
PaBHOBecue cuil Ha ppryare

58

Pbluaru B TexHHKe, OBITY U
npupoje. JlabopatopHas pabora
«MccnenoBanue yciIoBUM
paBHOBECHS pblyara

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478e

59

Pemenue 3amau o reme «Y CI0BUSA
paBHOBECHS pblUara»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a48a6

60

KoadduimeHnT nonae3noro 1eHcTBUS

0.5



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

MmexaHu3Ma. Jlaboparopnas pabota
«M3mepenue KIIJI HakIOHHOU
IIJIOCKOCTHU»

61

Pemenune 3amag o reme "Pabora,
MomHocTh, KIT/["

bubmmoreka [{OK
https://m.edsoo.ru/ff0a4c48

62

Mexanundeckast SHEpTHsl.
Kunernueckas u noTeHuManibHas
SHEPIUst

bubmmoreka [{OK
https://m.edso0.ru/ff0a4252

63

3aK0OH COXpaHEHHUs MEXaHUYECKOU
SHEPTUHU

bubmmoreka [{OK
https://m.edso0.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT IO TEME
"OKCIIEpUMEHTAJIBHOE ONIPEECIICHHE
N3MEHEHUS KHHETHUECKON 1
MMOTEHINAJIBHON SHEPTUU IIPH
CKaTBIBAHHWH TeJIa IT0 HAaKJIIOHHOMN
J10cKOoCTH "

65

KonTtponbHas padoTa o Teme
«PaboTa 1 MOIITHOCTh. DHEPT U

66

PeseprubIit ypok. Pabora ¢
TEKCTaMU I10 TeMe "MexaHnueckoe
nBmxenue"

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

67

PeseprubIit ypok. Pabora ¢
TekcTamMu 1o TeMe "JlaBieHue
TBEPABIX TeJN, )KUAKOCTEH U ra3oB"

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

68

PesepBHriit ypok. Pabora ¢
TekcTtamu 1o Teme "Pabora.
MoiHocTh. JHeprus"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
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8 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(poBbIE

N Tema ypoka Kont 1 Hata 00 BaTeJlbHbI
o/ Beero POJIbHBIE PaKTHYeCKHUe e — pa3oBareJ e
padoTsI padoThbI pecypchl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KUHETHYECKO M 1 bubnuoreka [JOK
TEOPHH U MX OIMBITHBIC https://m.edsoo.ru/ff0a5256
TTOATBEPIK ICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
Monenu TBEpAOTO, )KUAKOTO U
3 ra3§06pa3HoI;l(1) coémaimﬁ 1 bubmmorexa ITOK
https://m.edsoo.ru/ff0a540e
BEIIIECTBA
OO0bscHeHne CBOICTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOT0
4 COCTOSIHMH BEIIECTBA HA OCHOBE 1
MOJIO)KEHUU MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH
5 Kpucrammmaeckue u amopdubie 1 bubmuoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuJUISIPHOCTb. 1 bubnuoreka [JOK
IToBEpXHOCTHOE HATSHKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIIMpeHHe U CKATUE 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIIepaTyphl
8 CO CKOPOCTBIO TEIJIOBOTO JIBIKEHUS 1
YaCTHII
9 Buytpennss sHeprus. CriocoOsl 1 bubnuoreka [IOK
M3MEHEHUs BHYTPEHHEH SHEpTHU https://m.edsoo.ru/ff0a5c60
bu6mmoreka [JOK
10 Bret reruonepeasiy ! https://m.edsoo.ru/ff0a6412
11 Ypoxk-koHpepenuus "[Ipakruyeckoe 1 1 bubnuoreka [IOK



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

HCII0JIBb30BaHUE TCIIOBBIX CBOMCTB
BCUICCTB U MaTepI/IaJIOB B LICIIX
sHeprocoOepexeHus"

https://m.edso0.ru/ff0a65c0

KonmuecTBo TeIIOTHI. Y IeIbHAs

bubmmoreka [{OK

12 TEIJIOEMKOCTb https://m.edsoo.ru/ff0a6976
BHCHHE TCILIOB .
13| Temmooowen nremonce BuGmiorexa LIOK
https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlabopaTtopHnast pabota
14 "UccnenoBanue sSBICHUS bubmmoreka [{OK
TEMJI000MEHa MPH CMEITHBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOPSTYEil BOBI"
Pacuer xonmdecTBa TEIUIOTHI,
15 HEO0OXOMMOTO JJIsI HarpeBaHUs
TeJa M BBIICTSIEMOTO UM TIPH
OXJIAXKICHUH
16| "Onperencame yaermnoi Bubmorera LIOK
" https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIECTBA
17 DHeprus ToruBa. Y ieabHas bu6mmoreka [JOK
TEIIOTa CTOPAHUS https://m.edsoo.ru/ff0a7b5a
18 E;;::;ﬁizgci;ieggié?I,Z[I/:'ILHaSI bubmiorexa LOK
https://m.edsoo.ru/ff0a71d2
TEIJIOTA IJIABJICHUS
19 ngggzzgggx ?f?{gi?{oﬁ TEIUIOTHI Bubmzorexa LIOK
" https://m.edsoo.ru/ff0a72fe
TJIaBJICHUS JIbJ1a
20 [TapooGpazoBaHue U KOHIEHCAIUS. bubnuoreka [IOK
Hcmapenue https://m.edsoo.ru/ff0a740c
Kunienue. Y aenbHas Temiora Bubnmorexa [IOK
21 napooOpa3oBaHUs U KOHJICHCALIUH.

3aBUCUMOCTb TEMIEPATYPBI

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
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KHUIICHHUS OT aTMOC(HEPHOTO
JIABJICHUS

22

Brnaxxnocts Bo3myxa. JlabopaTopras
pabota "Onpenencane
OTHOCHUTEIIbHOW BIAXKHOCTH
BO3IyXa"

bubmmoreka [{OK
https://m.edso0.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3JIyXa

24

[IpuHIMIBI pabOTHI TEMIOBBIX
nsurateneif. [lapoBas TypOuHa.
JIBurarens BHYTPEHHErO CTOPAHMS

25

KII/I TermoBoro aBuratess.
TertoBble IBUTATENH U 3aLIATA

OKpYKarollel cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MPEBPALICHUS
SHEPrUM B TEIUIOBBIX MPOIIECCaX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TenoBeIe SIBIICHHUS.
H3MeHenune arperaTHbIX COCTOSHUN
BemecTna"

bu6mmoreka [IOK
https://m.edso0.ru/ff0a83f2

28

KonTtponbHas padoTa o teme
"TermnoBble sIBIeHU. 3MeHeHne
arperaTHbIX COCTOSIHUI BelecTa'

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

29

DnexTpusanus Ten. J[Ba poga
ANEKTPUYECKHUX 3aPSI0B

30

Ypok-uccienoBaHue
"DnexkTpu3anus Tea UHAYKIUEH 1
IIPU CONPUKOCHOBEHUU"

31

B3aumonelicTBue 3apsyKEHHBIX TEIL.
3akoH Kynona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTPUUECKOE MOJIE.
HanpsikeHHOCTD 2JIEKTPUUYECKOTO

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

nons. [IpuHnyn cynepnosunuu
BJIEKTPUYECKUX TIOJIEN

Hocurenu snekTpuyeckux 3apsiaoB.

33 OnemenTapHbii 3apsa. CTpoeHue
aToma

34 [IpoBOIHUKY U TUAIIEKTPUKU. 3aKOH bubnuorexa [JOK
COXpaHEHHS AIIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pewrenne 3aga4 Ha mpuMeEHeHNE bubnuorexa [JOK
CBOWCTB AJICKTPUUECKHX 3apsIIOB https://m.edsoo.ru/ff0a90cc

KTPUYIECKHUIT TOK BUSI €T
36 CS;I;CJ;ngBO]§ZHI/ISI. I?IC”’Fg,‘(;E;)IKI/I o bubmorexa [TOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPHUYECKOTO TOKA
37 JleicTBHS DIEKTPUUECKOTO TOKA bubmorera [TOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue

38 ANEKTPUIECKOTO TOJISI Ha 1
MPOBOJIHUKHU U TUAIEKTPUKHU"

39 DIJIEKTPUYECKHUI TOK B MeTasuiax, bubmuorexa [JOK
JKUIKOCTSAX Y ra3ax https://m.edso0.ru/ff0a9838

40 DnekTpuyeckas nemnb u eé
COCTaBHBIE YaCTH

| oo alopeopmes s s 10K

" https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DJeKTpUUecKoe HalpsKeHHe.

42 Boasrmerp. JlaboparopHas paboTa 05 bubnunoreka [JOK
"H3mMepeHne u peryanpoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

o | Somormeeme oo BuGorsa 101

https://m.edsoo.ru/ff0aa738
BEIeCTBA
44 JIaGopatopHas paboTa 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
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"3aBUCUMOCTD JIEKTPUYECKOTO
COTIPOTHUBJICHUS IPOBOJAHUKA OT €TO
JUTUHBI, TUIOIIA/IN TIONIEPEYHOTO
ceueHus u marepuaina"

https://m.edso0.ru/ff0aa738

3aBUCHUMOCTh CUJIBEI TOKA OT

bubmmoreka [{OK

45 HANPDKEHUA, 3akon Oma s https://m.edsoo.ru/ff0aad4a
y4acTKa 1enu
JlabopaTtopHnast pabota
"N BaHHE 3aBHCUMOCTH CHITBI
46 To;:HEE;maeroquej)escpeszlimpc (J)IT bubmmorexa [TOK
’ ’ https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”
47 [TocnenoBarenbHOE U MapATIICIHHOE
COCTMHEHUS TIPOBOTHUKOB
JlaGopaTtopHnas pabora "IIpoBepka
48 MpaBuia CIOKEHUS HaIPSKEHUI bubmuorexa [JOK
[IPH MIOCJICIOBATETHHOM https://m.edsoo.ru/ff0aaab8
COCJIMHEHUU JABYX PE3UCTOPOB"
JlabopaTtopHnas pabora "IIpoBepka
49 npaBuJia JJisl CUJIbl TOKa IPU bubmuorexka [JOK
napajieIbHOM COETHHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3a1ay Ha IpUMEHEeHHE
50 3aKOHa OMaﬂI[J'I}I panl:Hquro Eubmorexa IOK
https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS MPOBOJIHUKOB
PaboTa u MomHOCTh
51 BHCKTpI/ILIeCKI;I)lFO TOKa. 3aKOH bubmorexa HOK
https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
52 ?Sgggzzgggii giggﬁl Y1 MOIITHOCTH bubmiorexa LOK
" https://m.edsoo.ru/ff0ab3e0
AIEKTPUYECKOTO TOKA
53 DNEKTPUYECKUE LIETIH U bubnmoreka [JOK

NOTPEOUTEINN IIEKTPHUUECKOM

https://m.edsoo.ru/ff0ab660
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sHepruu B ObITy. KopoTkoe
3aMBbIKaHHUEC

[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DNEKTPUUYECKUE 3apsiibl.

bubmmoreka [{OK

54 3apsoKeHHBIE TEIa U UX
p N . https://m.edsoo.ru/ff0abd2c
B3aumoieiicTBrA. [ToCcTOSTHHBIN
AIEKTPUUECKUHN TOK"
KonTponbHas pabora no teme
"DIeKTpUUECKUE 3apsLIbI.
55 3a SDKGII)-IHI)IG Tela Hpni Bubmrorexa HOK
P o . https://m.edsoo.ru/ff0abea8
B3aumoieiicTBUA. [oCcTOSTHHBIN
AIEKTPUYECKUN TOK"
56 ITocTOAHHBIE MAarHUTEL, UX
B3aMOJEHCTBUE
57 Ypok-uccnenoanue "N3yueHne 1 bubmuorexa [JOK
MOJIEHN TTOCTOSIHHBIX MATHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe ojie. MargauTHoe Iose
58 3eMIIM U €ro 3HaueHUE U )KU3HU bubmorexa LIOK
A https://m.edsoo.ru/ff0acOba
Ha 3emiie
OnrsIT Opcrena. MarautHoe noJje
59 3JIEKT I/IEeCKf[)FO TOKa Maraurtaoe Brbmiorexa LOK
p https://m.edsoo.ru/ff0acld?2
T10JI€ KaTYIIKH C TOKOM
[IpuMeHeHHe 3EKTPOMarHiuToB B
texHuke. JlabopaTopHas padora bubnnoreka [JOK
60 " % 0.5 )
N3yyeHue neicTBUSI MArHUTHOTO https://m.edsoo.ru/ff0ac74a
T10JI Ha MPOBOJIHUK C TOKOM"
DNEeKTPOBUTATENH TIOCTOSIHHOTO
ToKa. Mcroab3oBanue
DIIEKTPOABUTATENEH B TEXHUUECKUX
PO bubmuoreka [JOK
61 YCTpPOMCTBAX U HAa TPAHCIOPTE.

JIaGoparopHas paboTa
"KoHcTpynpoBaHue U U3y4eHHe
paloThI 31eKTpoBUraTens”

https://m.edsoo.ru/ff0ac86¢
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62

Omnbrtel @apajes. 3aKoH
3JIEKTPOMArHUTHON MHIYKIIHH.
[IpaBuiio JIenna

63

DnekrporeHeparop. CrocoOsl
MIOJTY4YEHUS NIEKTPUIECKOU
SHEpPruu. DJIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX UICTOYHHKAX
SHEpPruu

64

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe "DNeKTpUYECKUe U
MarHuTHBIE SBICHUS"

65

KonTponbHas pabora no teme
"DnexkTpuuecKue 1 MarHUTHbIE
ABJIEHUS"

bu6moreka [IOK
https://m.edsoo.ru/ff0ach14

66

Peseprubrit ypok. Pabora ¢
TekcTaMu 110 TeMe "TeIoBrie
saBJjeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e

67

Peseprubiit ypok. Pabora ¢
TekcTtaMu 1o Teme "llocTossHHbIN
3JIEKTPUUECKUN TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PeseprHbIit ypok. Pabora ¢
TEKCTaMU I10 TeMe "MarauTHele
sBJIEHUS"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68

145
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9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(poBbIE

N Tema ypoka Kont 1 Hata 00 BaTeJbHbI
o/ Beero POJbHBbIE paKTHYeCKHe e — pasoBateJ e
padoTsI padoThbI pecypchl
1 Mexanundeckoe aBuxenue. MarepuanbHas 1
TOYKa
2 Cucrema orcuera. OTHOCHTEIILHOCTh 1 bubnuoreka [JOK
MEXaHHYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE PAMOJIIMHEWHOE JBHKEHUE 1 bubmorexa LHOK
https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE npsiMOIuHENHOE
4 nekeHue. CpeqHsiss 1 MTHOBEHHaAS 1
CKOPOCTh
5 [IpsmonuHeliHOe PaBHOYCKOPEHHOE 1 bubnuorexa [JOK
JBYOKEHHUE. Y CKOpPCHHE https://m.edsoo.ru/ff0ad8d4
CKOpOoCTh MPAMOJMHENHOTO
6 PaBHOYCKOPEHHOTO JABMKeHUs. [ padux 1
CKOPOCTH
7 yoxopemun rena mp pasnoyeropertion ) ) uGmiorexa LIOK
. " https://m.edsoo.ru/ff0adb18
JBUKCHHUH 110 HAKIIOHHOW TJIOCKOCTH
8 CobOoauoe nagenne ten. OneiTel ['anunes 1
0 | Hepmonnwncrors obpamenmn, Tumeiman | 1 ubmiorexa LIOK
’ https://m.edsoo.ru/ff0ael76
U yTJIOBas CKOPOCTHU
10 IleHTpOCTpEMUTENEHOE YCKOPEHUE 1
. bubnuoreka [IOK
11 Ilepselii 3axkoH HproToHa. BekTop cuiibl 1 https://m.eds00.ru/ff0ae612
12 Bropoi1 3akoH HeroTona. 1 bubnuorexa [IOK
PaBHOeiicTBYIOIAs CHia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herotona. Cynepnosunus 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0ad474
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CHII https://m.edsoo.ru/ff0ae982
14 Pemrenue 3a1a4 Ha IpUMEHEHUE 3aKOHOB bubmuorexa [IOK
HeroTona https://m.edsoo.ru/ff0aeb6c
bubnuorexa [JOK
15 Cuna ynpyrocti. 3akon T'yxa https://m.edscli).ru/fanecaZ
16 Pemenne 3agau o reme «Cuita
YOPYTOCTH
17 Jlaboparopnas padota «Onpezenenue bubnuorexa [JOK
KECTKOCTH MPYKHHBD» https://m.edsoo.ru/ff0aee28
bu6moreka [IOK
18 Cuna Tpenis https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuma TpeHUs» Bubmaotexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
K03 HIIHEeHTa TPEHUS CKOJIBKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemrenue 3aga4d mo reMe "3aKOHBI bu6mmoreka [IOK
Hserorona. Cuna ynpyroctu. Cuna TpeHust” https://m.edsoo.ru/ff0afb8e
22 tarorenmn, Yexopenme crabommore ufimorera LIOK
https://m.edsoo.ru/ff0af044
naJeHus
Ypok-koudepennus "JIBmxeHue Ten
23 BOKPYT TPAaBUTAIIIOHHOTO IIEHTpa
(Conneunas cucrema). ["anmaktuxu"
24 Pemenue 3amau no teme "Cuila TSDKECTH U bu6mmoreka [JOK
3aKOH BCEMHUPHOI'O TArOTCHHS" https://m.edsoo.ru/ff0af5f8
o5 IIepBasg KocMHUYECKast CKOPOCTb. bubnuoreka [IOK
HeBecoMoCTh 1 eperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHON TOUKH.
AbcomoTHO TBEpAOE Teno. PaBHOBecue bubnuoreka [JOK
26 .. S .
TBEPAOTO TeNAa C 3aKPEIUIEHHOI OCBIO https://m.edsoo.ru/ff0afe36
BpallICHUS
27 MowmenT cuisl. LleHTp TsbkecTn
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Pemrenne 3agau mo remMe "MOMEHT CHIIEL.

bubmuoreka [JOK

28 LlenTp TsxecTH" https://m.edsoo.ru/ff0b02b4
B BuSorea 10K
. " https://m.edsoo.ru/ff0b0408
BzaumopeiictBue e
B Memmmeoe smmenme, Bumorexa LIOK
N " https://m.edsoo.ru/ffOb06ec
BzaumoperictBue Ten
| e M s Taon B LOK
. https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMOJICHCTBHE
30 Pemenne 3agau o teme "3akoH bu6moreka [IOK
COXpaHEHHUs UMITyJIbCca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koupepennus "PeakTuBHOE
JIBH)KEHUE B IPUPOJIE U TEXHUKE"
34 Mexanuveckast paboTa 1 MOIITHOCTh Eﬁﬁ/ﬁiﬁiﬂﬁ/ﬁomw 4
35 PaboTa cuibl TSHKECTH, CHITBI YIIPYTOCTH U bubmuorexa [JOK
CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabota «OmnpeneneHue
36 paboTHI CHITBI TPEHUS TIPH PaBHOMEPHOM
JBKEHUH TeJjla TI0 TOPU30HTAILHOM
MTOBEPXHOCTH
37 CBs13b 2Hepruu U padoTel. [loTeHIMaNbHAS
SHEPTH
38 Kunernueckas sueprus. Teopema o bubnunoreka [JOK
KUHETUYECKOW PHEPTHH https://m.edsoo.ru/ffob0c32
39 3aKOH COXpaHEHHs DHEPTUH B MEXaHUKE
40 JlaGopaTopnas pabora «3yueHue 3akoHa bubnuoreka [IOK
COXPAHEHUS SHEPTUN https://m.edsoo.ru/ff0b12fe
a1 KonebarenbHoe ABMIKEHHE U €TO bu6mmoreka [JOK

XapaKTCPUCTUKHU

https://m.edsoo.ru/ff0b1858
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3aryxatomue kKoyuebanus. BeinyxeHHbIe

bubmuoreka [JOK

42 KojecOanus. Pe3oHaHc https://m.edsoo.ru/ff0b20f0
43 MaremaTHyeCKUi 1 NPY>KUHHBIA MASITHUKU
VYpok-uccnenoBanne «3aBUCHMOCTh
44 ngplona KOer6aHHfI OT KECTKOCTH bubmmorexa [TOK
https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MAcChI TPy3a»
45 [IpeBparenue sHEPTUN MPU MEXAHUUYECKUX
KoJIeOaHHIX
JlaGopaTopHnas pabora «OmnpeneneHue
46 ‘-IaCTOI")FI)I Hpnepp?ona Kone6a§1/1}i”1 bubmorexa HOK
https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MasTHUKA)
JlabopaTopras pabora «IIpoBepka
47 HezaBII)/IcmEocmpnepnona I?OHeé)aHI/If/'I rpysa bubmmorexa HOK
’ https://m.edsoo.ru/ff0b197a
MTOJIBEIIIEHHOTO K HUTH, OT MaCCHI TPy3a»
Mexannueckue BosiHbl. CBOKCTBA
48 MeXaHU4YeCKUX BOJH. [IpogonpHbIe 1 bubmorexa HOK
https://m.edsoo.ru/ff0b21fe
TTOTIEPEYHBIC BOJTHBI
Ypok-koudepennus "MexaHnueckue
49 BOJIHBI B TBEpIOM Tene. CelicMuueckue
BOJIHBI"
50 3Byk. PacnipocTpanenue u oTpaxeHue
3ByKa
51 Ypok-uccnenosanue "HabmroneHue
3aBHCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
59 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKHI1 pe30HaHC
Ypok-koHpepeHus "YnpTpa3ByK u bubnunoreka [JOK
53 " :
MH(pa3BYK B IPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0b23ca
Iloaroropka K KOHTPOJBHOM padOTE II
54 Te(;fe ?3ZKOHH ngpgl(-)IeHI/I:. I\I/)[ei(:lHiquCKHe bubmmorexa [IOK
" https://m.edsoo.ru/ff0b25f0
KOJIeOaHUsI U BOJTHBI
55 KonTtposnpHas pabota o Teme "3aKoHsl
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coxpaHeHus. MexaHn4ecKHe KOJICOaHus 1
BOJIHBI"

DNeKTpOMarHuTHOE ToJI€.

bubmmoreka [{OK

56 DJIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/ff0b2abe
o7 CBolicTBa AJIEKTPOMATHUTHBIX BOJIH
VYpox-koudepenuus "llkana
58 AJIEKTPOMArHUTHBIX BOJIH. Mcrionbp3oBanue bubnuorexa [JOK
AIIEKTPOMATrHUTHBIX BOJIH JIJIsI COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
Vpok-uccnegonanue "M3yueHne CBOMCTB
59 3J'IpeKTp0Mal"}II[I/ITHI)IX BOHHy: ITOMOIILI0 bubmorexa LIOK
https://m.edsoo.ru/ff0b2c6¢
MOOmIBHOTO Tenedona"
60 Pemenue 3agau Ha OTIPE/IENCHHE TaCTOTEI H
JUTMHBI 3JICKTPOMArHUTHOM BOJTHBI
ONEeKTpOMAarHuTHas IPUPoJa CBETA.
61 CKOpOI:JTI) CBeTA. BOHII{)OELIIGI CBOICTBA bubmorera [TOK
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrtounukm ceeta. IIpsmonmueiinoe
62 pacnpocTpaHeHHE CBETa. 3armenuns CoHIa bubmorexa [IOK
https://m.edsoo.ru/ff0b3658
u JIlyHbl
3aK0H OTpaKEHMS CBETa. 3epKaia.
63 PeI_HCHI/ICpZ%aI[a‘I Ha HpI/IMeHeI:-II/Ie 3aKOHa Bubmzorexa LHOK
https://m.edsoo.ru/ff0b38c4
OTPaKCHHUS CBETA
64 [Ipenomiienne cBeta. 3aKOH MPEIOMIICHUS bu6mmoreka [JOK
cBeTa https://m.edsoo.ru/ff0b3aea
[TonHoe BHYTpeHHEE OTPaKEHHUE CBETA.
65 I/ICHOJIL30B§{216 HOJ‘IHOII‘Z) BHYTPEHHETO bubmmorexa [IOK
https://m.edsoo.ru/ff0b3c5c¢c
OTpa)XeHUS B ONTHYECKUX CBETOBOAAX
Jlaboparopnas pabota "Hccrnenoanue
66 3aBUCHMOCTH YTJia PeIOMIICHHUS

CBETOBOTO JIy4a OT yIJIa MaJIeHUs Ha
rpaHuue "Bo3yx-crexyio""
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Ypok-koHpepenmus "Vcnons3oBanue

67 MOJIHOTO BHYTPEHHETO OTPaKCHUS: 1
CBETOBO/Ibl, ONTUKOBOJOKOHHASI CBSI3b"
bubmmorexa [{OK
68 Jluazel. OnTudeckas Cuiia JIMH3BI 1 https://m.eds00.ru/ffob3f2c
. bubnuoreka [JOK
69 [TocTpoenue N300pakeHUH B TMH3AX 1 https://m.edsoo.ru/ffob444a
TOpHAst Ta "On HH
70 gii;gioig paacgj(?:I)HsIﬂ (12 oll)IeT?/quJLeCKOTZ 1 bubmorexa LHOK
o " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JTMH3BI
7 VYpok-koHpepenuus "OnTuueckue 1 bubnuoreka [IOK
JIMH30BbIE MPHOOPHI" https://m.edsoo.ru/ff0cOa7e
bu6moreka [IOK
72 I'na3 kak ontuyeckas cucreMa. 3peHue 1 https://m.edsoo. ru/ffob4684
73 Ypok-koudepenius "JledexTsl 3peHusl. 1
Kak coxpanuts 3peHue"
Pa3noxxenue 6enoro cBeTa B CIEKTP. Bubmorexa [IOK
74 Omnbitel Herotona. Ciioxxenue 1 ]
https://m.edsoo.ru/ff0c0f4c
CHEKTPaJIbHBIX 11BETOB. Jlucnepcus cera
JlaGopaTtopHnas padota "ONBITHI 11O
75 Pa3IoKEHUIO OEJIOTO CBETa B CIEKTP U 1 bubnuoreka [JOK
BOCIIPHUATHIO [[BETA MPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJI0JICHUH Yyepe3 I[BETOBbIE (HUIHTPHI"
Ypok-npaktukyM "BoiHOBBIE CBOWCTBa
76 CBETa: TUCIIepCHsl, UHTEPPEPECHITUS U 1
mudpakius”
77 OmnbiThl Pesepdopra u miianerapHast 1 bubnuoreka [IOK
MOJIeNb aToMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Monens atoma bopa 1
79 VcnyckaHue 1 NOTJIONIEHHE CBETa AaTOMOM. 1 bubnuoreka [IOK
KBanThl. JInHeiuaThie CrIeKTPhI https://m.edsoo.ru/ff0c144c
80 VYpoxk-npaktukyM "HabioieHue CieKTpoB 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c

ucIyckanus" https://m.edsoo.ru/ff0c1550

81 PannoakTuBHOCTH U €€ BUJIBI bubmotexa [IOK

https://m.edsoo.ru/ff0c1672

82 Crpoenue atomHoro siapa. Hykionnas bubnuorexa [JOK
MOJIeJb https://m.edsoo.ru/ff0c18ac

83 PagnoakTuBHBIE peBparieHus. M30Tomsr bubmmorexa LHOK

' https://m.edsoo.ru/ff0clal4

84 Pemenne 3amau o teme: "PamroakTuBHBIC bubmmoreka [{OK
npeBparieHus " https://m.edsoo.ru/ff0clb4a

85 ITepwon momypacmana

K-KOH HIMs ""PagnoakTHBHBI
86 zfn(;qelim(}) zplfpl/lllpOJIG if[llen(;?mHe ) bubmorexa LIOK
" ’ ’ https://m.edsoo.ru/ff0c2126
TEXHUKE

87 SnepHbie peakuuu. 3aKOHbI COXPaHEHUS bubnuorexa [JOK
3apsiIOBOTO U MacCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprus CBI3U aTOMHBIX sifep. CBs3b bubnuorexa [JOK
MAcCChl M SHEPIHH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no reme "SnepHeie
peakuun"

90 Peakuuu cuHTe3a u ieneHus saep. bu6mmoreka [JOK
Wcrounnku saeprun CoJHIIa U 3BE3]] https://m.edsoo0.ru/ff0c1e88
Ypok-koHpepenus "nepHas sHepreTuka.

91 JleicTBUS pagloaKTUBHBIX U3JIy4E€HUN Ha
JKUBBIC OpraHu3Mbl"

[ToaroToBka K KOHTPOJBHOM paboTe 1Mo

92 TeMe "DJIEKTPOMarHuTHOE MOJIE. bubnuoreka [IOK
DNeKTpOMarHuTHbEIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUS"

KonTponpHas paboTa no Teme

93 "DIeKTpPOMAarHUTHOE MOJIE.

DneKkTpoMarHuTHbIe BOJHBL. KBaHTOBBIE
SIBJIEHUS"
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[ToBTOpenue, 0606menue. JlabopatopHsie

bubmuoreka [JOK

% paboThI 1o Kypcy "B3anMopericteue ten'" ! ! https://m.edsoo.ru/ff0c245a
55 pacuemmn n vaveormemne s o teve |1 BuSmorexa LIOK
},’ i 8 https://m.edsoo.ru/ff0c2572
TenoBsle poueccsl
[ToBTOpenue, o6o6eHue. Pemenue Bubmorexa [IOK
96 pacUeTHBIX M KAYeCTBEHHBIX 33]1a4 110 TEME 1 .
" o https://m.edsoo.ru/ff0c2a22
KII/] TennoBbIX ABUTATENEH
[ToBTOpenue, o6odmeHue. Pemenne Bubmorexa [IOK
97 paCUYETHBIX U KAaYE€CTBEHHBIX 3a/1a4 10 TEME 1 .
" " https://m.edsoo.ru/ff0c2b30
KII] snexTpoycTaHOBOK
98 [ToBTOpenue, 0606menue. JlabopatopHsie 1 1 bubnuoreka [IOK
paboThI o Kypcey "CBeToBbIE SIBICHHUS" https://m.edsoo.ru/ff0c2c52
99 THeZiTTZE«?Ez’ 5661\;)66{'1;211{<z;.5f2§?(T21§6HH${ B 1 bubmorera [TOK
" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKE
100 [ToBTOpenue, o606menue. Pabora ¢ 1 bu6mmoreka [IOK
texkcTamu 1Mo teme "Koebanus u BOJHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o606menue. Pabora ¢ 1 bu6mmoreka [JOK
TekcTamH 1Mo Teme "CBeTOBbIC IBICHHS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o606menue. Pabora ¢
102 TekcTamu 1o Teme "KBaHToBas u simepHas 1
¢duzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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YYEBHO-METO/IUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

» Ousnka: 7-i knacc: 6a30BbI ypoBeHb: yueOHuk, 7 kinacce/ [lepoimkun .M., Banos A.1.,
Aximonepnoe o6mectBo «M3narensctBo «lIpocsenienne»

» ®dusnka, 8 kmacce/ [epoimkun .M., Banos A.U., AkiimonepHoe o0mecTBo «31arenscTBo
«IIpocsemenne»

» ®usuka, 9 xnace/ [lepeimkun .M., I'yrauk E.M., MBanoB A.U., [TerpoBa M.A.,
AxunonepHoe obmectso «M3narensctBo «lIpocsenienne»

METOANYECKHUE MATEPUAJIBI UISA YUUTEJIA

®usuka. 7 kiacc. bazoBslil ypoBeHb. MeTonnueckoe nocodue k yaeouuky M. M. Ilepsinikuna,
A. U. MBanoBa

Jlykamuk B.W., IBanosa E.B. COopHuk 3a1au o ¢usuke ans 7-9 kimaccos
o0meo0pazoBarenbHBIX yupexaeHuid. — 13-e uzn. — M.: [Ipocsemenue, 2000.

I'yrauk E.M., Pei6akoB E.B. ®u3zuka. 7 ki1.: [loypouHoe u TeMaTH4YeCKOE IIIaHUPOBAHHUE K
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