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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no (¢u3uKe Ha ypOBHE OCHOBHOrO OOLIEro oOpa30BaHMs COCTaBJIEHA HA
OCHOBE TOJIOKEHUM U TpeOOBaHMM K pe3yibTaTaM OCBOCHHUSI Ha 0a30BOM YpOBHE OCHOBHOM
oOpazoBaTenbHON mporpammsbl, npeactaBieHHbIx B DOI'OC OO0, a Ttakxke ¢ ydérom
dbenepanbHOil pabodeil mporpamMMbl BocnuTanuss ¥ KoHuenmuu mnpernojiaBaHus y4eOHOTO
npeamera «DPusukar.

Copepxxanue  mporpamMmbl 1Mo (U3MKE  HampaBieHO Ha  (opMUpOBaHHE
€CTEeCTBEHHOHAYYHOU T'PaMOTHOCTH OOYYAIOIIUXCA W OpPraHu3aluio u3ydeHus (U3UKU Ha
NeATeIbHOCTHOM OCHOBe. B mporpamme mo ¢u3MKe yUYUTHIBAIOTCS BO3MOXKHOCTU y4e€OHOTO
npeamera B peanuzanuu TpeboBanuii ®I'OC OOO k mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHBIM  pe3yJibTaTaM  OOydeHHus, a TakkKe  MEXIPEAMETHhIE  CBS3H
€CTEeCTBEHHOHAYUYHBIX YUEOHBIX MPEJIMETOB HA YPOBHE OCHOBHOT'O O0IIIEr0 00pa30oBaHUsI.

[Iporpamma 1o ¢u3uke ycTaHaBIMBAET paclpejeieHue yaeOHOro Marepuana o rojaam
oOydenus (Mo Kiaccam), TpeajiaraeT MPUMEPHYIO TIOCJIEIOBATEIBHOCTh HM3YYCHHUS TEM,
OCHOBAaHHYI0O Ha JIOTMKE pPa3BUTUS TMPEIMETHOIO COJAECpKaHUA U YYETE BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma 1o ¢usuke paszpaboTaHa C IEJIbI0 OKa3aHUS METOJAMYECKON IMOMOIIU
YUUTENIO B CO3/IaHNU pabodeil mporpaMMbl IO y4€OHOMY MPEMETY.

®usnka SBISETCA CUCTEMOOOPA3yIOMIMM JIJIi  €CTECTBEHHOHAYYHBIX  y4eOHBIX
NPEIMETOB, TMOCKOJIBbKY (U3MYECKHE 3aKOHBI JIEKaT B OCHOBE IIPOIECCOB U SBJICHUIA,
U3y4aeMbIX XUMHUEH, OMoJIOTHEH, acTpoHOMUEeH U (pu3nueckoi reorpadueii, BHOCUT BKJIaJ B
€CTECTBEHHOHAYYHYI0 KapTHHY MHpa, TNPEIOCTaBIsieT HauOojiee sICHble 0O0pa3libl
NPUMEHEHUS] HAYYHOTO METOAa MO3HAHUSA, TO €CTh CIoco0a MOMY4YeHUs! JOCTOBEPHBIX
3HaHUU O MUDE.

OnHa U3 TIaBHBIX 3a7a4 (HU3NIECKOro 00pa3oBaHus B CTPYKType 00IIero o0pa3oBaHUs
COCTOMT B (DOPMHUPOBAHUHM €CTECTBEHHOHAYYHOW TI'pPaMOTHOCTH W HWHTEpeca K Hayke y
00yJaromuxcs.

N3yuyenne ¢usmku Ha 0a30BOM YPOBHE TPEIOIATaeT OBIAJCHUE CIEAYIOMIUMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTA:

e Hay4HO OOBSACHSTH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMS;

e MHTEPIPETUPOBATHh JAaHHBIE W HCIIOJIb30BaTh HAaY4YHBIE JOKA3aTEJIbCTBA IS
MIOJTyYEHUS BBIBOJOB.

enn n3yuenus (uU3MKH HA YPOBHE OCHOBHOTO OOIIETO O0Opa30oBaHUs OMPEEICHBI B
Konnenuuun nmnpenogaBanusi ydyeOHOro mpeamera «@Pusnka» B 00pa3oBaTENbHBIX
opranmzanusax Poccuiickoit denepanuu, pealn3yronux OCHOBHbIE 00111€00pa30BaTelIbHbIC
NporpaMMmsbl,  yTBEpKAEHHOW pemeHueM Komuterum  MUHUCTEpPCTBA  MPOCBEIICHUS
Poccuiickoit @eaeparuu (mpotokod oT 3 nekadpst 2019 r. Ne [1K4BH).

Heaun nzyyenus pusuku:



e TMpUOOpPETEHUE HHTEpeca U CTPEMJICHUS] OOY4YaIOUIUMXCS K HAYYHOMY H3YUYECHHIO
MIPUPOIBI, PA3BUTHE UX MHTEIICKTYAThHBIX U TBOPYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TPEJACTABICHUH O HAYYHOM METOJe TO3HAHUA U (HOPMUPOBAHUE
MCCJICIOBATEIBLCKOTO OTHOIIEHHUS K OKPYKAIOITUM SIBIICHUSIM;

e (¢opMHUpOBaHME HAYYHOTO MHUPOBO33PEHUSI KaK pe3yJbTaTa H3Yy4YCHUS OCHOB
CTpOCHUS MaTepUH B PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (QopmMupoBaHWe TPEACTABICHHA O poiad (U3UKA A Pa3BUTUS  JIPYTUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH;

e pa3BUTHE NPEJICTABICHUH O BO3MOXKHBIX cdepax Oyayuieid npodeccnoHaIbHON
JESATEIBHOCTH, CBSI3aHHON ¢ (PU3WKOMN, MOJATOTOBKA K JajdbHEHIIEMy OOYyYCHHIO B
ATOM HaIlpaBJICHUH.

JlocTikeHue AITUX IIeJieM MporpaMmbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIETO

o0Opa3oBaHus 00eCcrieunBaeTCs PEUICHUEM CIIEIYIOUIUX 3a/4a4:

e TMpUOOpETEHUE 3HAHWW O JUCKPETHOM CTPOSHUU BEIISCTBA, O MEXaHUYECKUX,
TEIUIOBBIX, SJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMPUOOpPETECHUE YMCHHUH ONHWCHIBATH M OOBACHATH (DHU3WYCCKUE SBICHUS C
UCIIOJIb30BAHMEM TIOJTyYCHHBIX 3HAHUH;

e OCBOCHHME METOJOB PEIICHHUS MPOCTEHIIUX PACUETHBIX 3a7a4 C HMCIOJIH30BAHHEM
(Gu3HYECKUX MOJICIICH, TBOPUYECKHUX U MTPAKTUKOOPUCHTUPOBAHHBIX 337124,

e pa3BUTHE YyMEHHN HaOMIONATh TMPUPOJHBIE SBICHUS U BBINOJHATH OIBITHI,
nabopaTopHbie pabOThl M AKCIIEPUMEHTATbHBIE MCCIEIOBAHUS C HCIIOJIb30BAaHUEM
U3MEpUTETBHBIX TPUOOPOB;

e OCBOEHHE MPUEMOB paboOTHl ¢ MH(pOpMaluent (U3NUECKOro CoAepKaHus, BKIIOYas
UH(GOPMAIIMIO O COBPEMEHHBIX JOCTWKEHUAX (PU3MKH, aHaIU3 U KPUTUYECKOE
OIlcHUBaHHUE WH(OPMAIINH;

e 3HAKOMCTBO cO cdepamMu MNpoPecCHOHATBHON NEeATeTbHOCTH, CBS3aHHBIMH C
Gu3UKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha JIOCTHKEHHUSIX
bu3uYeCcKOi HayKH.

Ha n3ydenne ¢uszuku (6a30BbI YPOBEHB) HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs

orBoauTcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Henelnw), B 8 kinacce — 68 yacos (2
yaca B Hememwo), B 9 kmacce — 102 waca (3 waca B HEHEINO).

IIpenmaraemserii B mporpamMme 1o (U3UKE MEPEUCHb JIAOOPATOPHBIX PabOT M OMBITOB
HOCHUT PEKOMEHAATEIbHBIM XapakTep, YUUTENb JeJaeT BhIOOp MPOBEJACHUS Ja00paTOPHBIX
paboT W ONBITOB C YYETOM HMHAMBUIYATbHBIX OCOOCHHOCTEH OOYYalOmUXCs, CIHUCKA
AKCIIEPUMEHTAJIbHBIX 3aJlaHUM, MpeaiaraéMbIX B paMKaX OCHOBHOTO T'OCYAapCTBEHHOIO
9K3aMeHa 1o (Qpu3uKe.



COILEPKAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®dusuka — Hayka o npupoje. SBienus npupoasl. PU3NUYECKUe SIBICHUS: MEXaHUYECKUE,
TEIJIOBBIE, IIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BeauyuHbl. M3mepeHue ¢Gu3nueckux BeluyuH. Duznyeckue MNpuOOpHI.
ITorpemHocTs u3MepeHuii. MexayHapoaHas cucreMa eIuHULL.

Kak ¢u3uka u apyruve ecrecTBeHHbIE HAYKH M3y4aloT mpupoay. EcrecTBeHHOHAaYUYHBIH
METOJl TIO3HAHUs: HAOJIOJEHUE, MOCTAHOBKA HAYYHOI'O BOMPOCA, BBIJBUKEHUE THUIIOTE3,
HKCIIEPUMEHT MO MPOBEpPKE THUIOTE3, OOBbsicCHEeHHWE HabmronaeMoro siBiaeHus. OnucaHue
($u3MUECKHUX SBJICHUN C TOMOILBIO MOJIENIEH.

Jemoncmpayuu.

1. MexaHHUuYecKue, TEIJIOBBIE, JIIEKTPUUYECKNE, MAaTHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnueckue NpuOOPbI U MpoLeaypa MPSIMbIX U3MEPEHHUN aHAIOTOBBIM U LIU(PPOBBIM

npruOOpOM.

Jlabopamopnuie padbomot u onvimot.

1. OmpeneneHue NEHbI IeEHUs IKaJIbl U3MEPUTEITHLHOTO MpUdopa.

2. M3MepeHune pacCTOsTHUM.

3. MBmepenue o0bEMa )KUAKOCTU U TBEPAOTO TENA.

4. OmpeneneHue pa3MepoB MajbIX TeE.

5. M3mepeHue Ttemneparypbl IIpU IIOMOIIM YKUJIKOCTHOIO TEPMOMETPA M JaT4MKa

TEMIIEPATYPBI.
6. IIpoBeneHue uccienoBaHus MO NPOBEPKE TMIOTE3bI: JAJBHOCTH IIOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIbIIIE BBICOTA MTyCKa.

Pa3znea 2. IlepBoHayajibHbIE CBEJeHUSI 0 CTPOCHHMH BelleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl. ONbIThL, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmokeHnue yactul BemecTBa. CBs3b CKOPOCTH JBMXKEHHMS YacCTHL[ C TEMIEPATYPOM.
bpoyHoBckoe nBwxkenne, nuddysus. BzauMmoaelicTBue yacTvIl BENIECTBA: NMPHUTSKCHHE U
OTTAJIKMBaHHUE.

ArperatHble COCTOSHMS BEIECTBA: CTPOCHUE TIa30B, JKUAKOCTEH U  TBEPABIX
(kpucTtamindeckux) Ttena. B3anMocBs3b MeXy CBOMCTBaAMHU BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSX M UX aTOMHOMOJIEKYJIAPHBIM cTpoeHHEeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMN
BOJIbI.

Jemoncmpayuu.

1. HaGmronenrie OpOyHOBCKOTO IBUKEHUS.

2. HaGmonenue nuddysun.

3. HaOmionenue siBlieHHH, OOBACHSIONIUXCA MPUTKEHUEM WIM OTTaJIKUBAaHUEM

Y4aCTHI[ BEIIECTBA.



Jlabopamopnuie padomot u onvimot.

1. OlleHKa TUaMeTpa aToMa METOJIOM PsJIOB (C UCIIOIb30BaHUEM (poTorpaduit).

2. OnbITHI IO HAOIOJEHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CUII MOJICKYJISIPHOTO MPUTSIKEHUS.

Paznea 3. JIBu:kenune u B3anMoaeiicTBUe TeJl.

Mexannyeckoe ABUKEHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE nBUXKEHHE. CKOPOCTH.
Cpennsis CKOpOCTb MPU HEPABHOMEPHOM JBH>KEHUH. Pacu€t myTH 1 BpEMEHU JIBUKECHHUSL.

SBiieHMEe WHEPIMU. 3aKOH MHEPUMU. B3anmMoaeicTBUE TEN KaK MPUYMHA W3MEHEHUS
CKOpPOCTHU JBWKEHUS Tesl. Macca Kak Mepa MHEPTHOCTH Tela. [InoTHoCTh BemecTBa. CBs3b
TJIOTHOCTH C KOJIMYECTBOM MOJICKYJI B €IMHUIIE 00hEMA BEIIECTRA.

Cuna kak xapakTepuUCTHUKa B3auMojiercTBusi Ten. Cuna ynpyroctd W 3akoH ['yka.
N3Mmepenne cuibl ¢ MOMOINIBIO JUHAMOMETpA. SIBI€HUE TATOTEHHUS U cuia Tskectu. Cuna
TSOKECTH Ha JIpyrux miaHetax. Bec tena. HeBecomocThs. CoxkeHue CHIl, HATPABICHHBIX IO
oaHoil mpsimoil. PaBHoxeicTByromas cui. Cuna TpeHusa. TpeHue CKOJBXKEHUS U TPEHUE
nokos. TpeHue B Ipupojie U TEXHUKE.

Jemoncmpayuu.

HaGmroneHre MexaHu4eCcKoro IBUKEHUS Tea.
N3Mmepenune cKopocTH MPSIMOJIUHENHOTO ABUKCHUS.
HaGmronenue siBieHUst HTHEPITUH.

CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEJl.
CrnosxeHue cujl, HalpaBJICHHBIX 110 OJTHON MPSIMOA.

Jlabopamopnuie padbomot u onvimot.

1. OmpeneneHrue CKOPOCTH PaBHOMEPHOTO JIBIMKEHHs (IIapHKa B JKUJIKOCTH, MOJIETU
AIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jiajee).

1
2
3
4. Ha6JIIOI[€HI/IG HN3MCHCHUS CKOPOCTH IIpH B3aUMOJICHCTBUM TE.
5
6

2. Ompenenenue cpeHEN CKOPOCTH CKOJBKEHUS OpycKa MM IIapuKa MO HAKJIOHHON
IJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OTBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PaCTsDKCHHS (JIedopMaIiui) Mpy>KUHBI OT
MIPUIIOKEHHOU CHUJIBI.

5. OnbITbl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHHSI OT Beca Teja
Y XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, KMIAKOCTEH U ra3os.

HNaBnenue. CrnocoObl YMEHBIIEHUS U yBEIWYEeHUs naBieHus. JlaBienuwe rasa.
3aBUCHMOCTh JaBJ€HUsl raza oT oObéma, TemmepaTypbl. Ilepenaua naBieHus] TBEPIBIMU
TeJIaMu, KUJIKOCTAMHU U Trazamu. 3akoH llackans. [THeBMaTHyeckue MamiMHbl. 3aBUCUMOCTD
JABIICHUSI )KUJAKOCTU OT TIIyOMHBI. ['napoctatuueckuil napagokc. CooOaronmecs cocyibl.
I'mapaBnryeckue MEXaHU3MBI.

Atmocdepa 3emunt u atMochepHoe naBiieHue. [IpuunHbl CyllleCTBOBaHUS BO3YIIHOM
o6onouku 3emnu. Onsitr Toppuuerniu. M3mepenne arMmocdepHoro gaBieHus. 3aBUCUMOCTb
aTMOC(EepHOro JaBJICHHS OT BBICOTHI HaJ YypoBHEM Mops. [Ipubopsl mig uzMepeHus
aTMOC(EpHOro JIaBJICHHUS.



JlelicTBUE JKUAKOCTM M Tra3a Ha IOIPYKEHHOE B HHUX Teno. BrlTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.
Jemoncmpayuu.
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3aBUCHMOCTD JTaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenava naBneHus KUIKOCTHIO U Fa30M.

Coobmiatronuecst COCyIbl.

I'mppasinueckuii mpecc.

[IposiBnenue neicTBus aTMOCPEPHOTO AaBICHUS.

3aBUCUMOCTh BBITAJIKHUBAIOIIEH CHJIBI OT 00bEMa MOTrpYyKEHHOW YacTU Tejla |
IUIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITATKUBAIOLIEH CUIIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcmoBue 1iaBaHus TeEJN: IUIABAHUE WM IIOIPY)KEHHE Tel B 3aBUCUMOCTH OT
COOTHOILICHUS IUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie padomot u onvimot.

1.

UccnenoBanne 3aBUCMMOCTH Beca Tella B BOJE OT 00BbEMaA MOrPYKEHHOUW B
JKUJIKOCTh YacTH TeJia.

Ornpenenenue BBITAIKMABAIOLIEH CHUIIbI, JEHCTBYIOIIEH HA TENO, MOTPYXKEHHOE B
JKUJIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKABAIOIICH CHWJIbI, JCHCTBYIOIIEH HA TEJIO B
JKUJIKOCTH, OT MaccChl Tea.

OnbIThI, JEMOHCTPUPYIOUINE 3aBUCUMOCTh BBITAIKUBAIOIIEH CHIIbI, EUCTBYIOIIEH
Ha TEJO B JKUIKOCTH, OT 00BEMA MOTPYKEHHOM B JKHUJIKOCTh YacTH Tejda U OT
TUIOTHOCTH KUJIKOCTH.

KoHctpynpoBanue apeoMmerpa WM KOHCTPYUPOBAHHUE JIOAKH W OIPEIEIICHUE €€
rPy30II0JbEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTb. JDHEpPrusi.
Mexannueckast pabota. MOIIIHOCTS.
IIpocThie MeXaHM3MBI: pblYar, OJIOK, HAKJIOHHAs TUIOCKOCTh. IIpaBuio paBHOBecHs

ppryara.

[IpumeHeHnne mpaBuiIa paBHOBECHs pbluara K OJIOKY. «30JI0TO€ TIPABUIO»

mexanuku. KI1J] mpocteix Mexann3moB. [IpocTeie MexaHU3MBI B OBITY U TEXHUKE.
Mexannueckaa sHeprusd. KuHernueckas W mnoTteHuuanbHass sHeprus. lIpeBpaienue

OJIHOTO BUJa MEXaHUYECKOUM SHEPTUHU B IPYroid. 3aKOH COXpPaHEHUs SHEPTUU B MEXAHUKE.
Jemoncmpayuu.

1.

[Iprmepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimot.

1.

Onpenenenue paOOThl CUJIBI TPEHUST MNpPH PABHOMEPHOM JIBHDKEHUU Teja IO
TOPU30HTAIBHOM MTOBEPXHOCTH.

HccnenoBanue yciioBUM paBHOBECHS pblyara.

N3mepenne KII/] HakIOHHOM ITIOCKOCTH.

N3ydenne 3akoHa COXpaHEHHS] MEXAHUYECKON SHEPIHUU.



8 KUIIACC

Pa3znen 6. TensioBble siBJIeHMS.

OCHOBHBIE TOJOXKEHHUSI MOJICKYJISIPHO-KMHETUUECKOW TEOPUM CTPOEHHUS BEIIECTBA.
Macca u pa3mepsl aTOMOB U MOJIEKYJ. ONbITHI, TOATBEPKIAIOIIAE OCHOBHBIE MOJOKEHUS
MOJIEKYJISIPHOKMHETUYECKON TEOPHUH.

Mopenun  TBEpAOro,  KMAKOTO M Ta3000pa3HOTO  COCTOSHUWA  BEIIECTBA.
Kpucrammuueckue u amopdusie tena. OObsCHEHHE CBOMCTB ra3oB, KMIKOCTEH M TBEPABIX
TE€I1 HA OCHOBE IIOJIOKEHHH MOJIEKYJISIPHO-KMHETUYECKOW Teopun. (CMayuBaHUE U
KaluJUISIpHBIE ABJIEHUS. TennoBoe paclinpeHue U coxaTue.

Temnepatypa. CBA3b TeMmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS YACTHII.
Buytpennsisi sHeprusi. CriocoObl H3MEHEHUs BHYTPEHHEW SHEpPruu: Teruionepeaadya |
coBepleHue padboTel. Buibl Temonepenaun: TeIIONPOBOAHOCTh, KOHBEKIIUS, U3TyUYCHHE.

KoanuecTBO TemaoThl. YJenbHAsI TEINIOEMKOCTh BEIIECTBA. TEINIOOOMEH M TEILIOBOE
paBHOBecue. YpaBHeHHE  TemioBoro  Oamanca. [lmaBieHwe W OTBepJieBaHUE
KPUCTAJUTMYECKUX BEIISCTB. YJIeJbHAsl TeIyoTa IulaBieHus. llapooOpa3zoBaHue u
koHaeHcanus. Vcnapenue. Kunenne. YaenpHas Teriota mnapooOpa3oBaHUs. 3aBUCUMOCTh
TEMIIEPATyPhl KUTICHUSI OT aTMOC(EPHOTO AaBJICHUS.

BnaxHocTbs Bo3yxa.

DHeprus TomuBa. Y elbHas TEIJIOTa CTOpaHuUs.

[Tpunnumer padotel TeroBeix auratenedt KIIJ TemmoBoro npuratens. TeroBbie
JIBUTATEJIM U 3alUTa OKPYXKAIOUIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUM B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaGmronenne 6poyHOBCKOTO JIBUKSHHS.

2. Habmonenue nuddysun.

3. HaOmronenue siBIICHUN CMauyrBaHUS U KAUJUISIPHBIX SBICHHM.

4. HaOnroneHure TerIoBOro pacuIiupeHust Tell.

5. M3MmeHeHnue pgaBiaeHUs ra3a TpPH  HM3MCGHEHMHM O0O0béMa HW HArpeBaHUHU WM
OXJIaXKJICHUU.

[IpaBuita u3MepeHust TeMIEpaTypshl.

Bunbr Terionepenaun.

OxJtakJIcHUE TIPH COBEPIICHUH PaOOTHI.

HarpeBanwne npu coBepiieHnH paboThl BHSITHUMH CHIIAMHU.
10. CpaBHEHHE TEMIOEMKOCTEN Pa3TMYHbBIX BEIIIECTB.

11. HaGaronenue kunenus.

12. HaGmroieHre OCTOSTHCTBA TeMIIEPAaTyPhl IIPH TUTABJICHUH.
13. Moaenu TEIIOBBIX ABUTATEIICH.

L © N O

Jlabopamopnuie pabomwvt u onvimeot.
1. OnbITEI MO OOHAPYKEHUIO ACHCTBUSA CHUIJI MOJICKYJIIPHOTO TIPUTSKCHUS.
2. OmbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM MIIH caxapa.



3. OnpIThl O HAOIIOJCHUIO TEIUIOBOTO PACIIUPEHHUS Ta30B, KUAKOCTEH M TBEPIBIX
TET.
4. OmpepneneHue JaBIEHUS BO3yXa B OaJUIOHE IITTPUIIA.
OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJIEHHUS BO3JlyXa OT €ro o0béma H
HarpeBaHus WIN OXJIAXKICHUS.

6. IlpoBepka rUMOTE3bl JWHEWHOM 3aBUCHUMOCTH JIMHBI CTOJIOMKA J>KHJIKOCTH B
TEPMOMETPUYECKON TPYOKe OT TeMIepaTyphl.

7. HaOmroneHue n3mMeHeHus] BHYTPEHHEH SHEPTUH Tejia B pe3yibTare TeIionepeiadu u

pabOTHI BHEIIITHUX CHIL.

8. HccnenoBaHue sIBJICHHS TEMJI000OMEHA MPU CMENIMBAHUM XOJOJHOW U TOpsuei

BOJIbI.
9. OmnpeneneHue KOJWYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOJAOW MpPHU TEIIOOOMEHE C
HarpeThIM METAJUIMYECKUM LUJIMHIPOM.

10. OnpeeneHue yielibHOM TEMTOEMKOCTH BEILIECTBA.

11. MccnenoBanue npoiiecca uCapeHus.

12. OnpeaeneHre OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

13. OnpeaeneHue yieIbHON TEIIOTHI MJIaBJICHUS JIbJIA.

Pazgen 7. JinekTpuyeckre ¥ MATHUTHBIE SIBJICHUS.

DnexTpuzanus Ten. JBa pojia 3IeKTpUYecKUX 3apsaioB. B3aumMoaencTBre 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCUMOCTH CHIIBI B3aMMOJEHCTBUS 3apsDKEHHBIX TENl OT BEJIMYMHBI
3apsIIOB M PaCCTOSIHUS MEXKIY TEJIAMH).

Onektpuueckoe  mnoje.  Hanpsok€HHOCTh — anekTpuueckoro  moss.  [IpuHnoumn
CYIEPIIO3ULIMU IIEKTPUUECKUX MOl (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snexrpuyeckux 3apsioB. DJIEMEHTApHbIN 3neKTpuyeckuil 3apsa. CtpoeHue
atoma. [IpOBOIHMKY U TUAIEKTPUKHU. 3AKOH COXPAHEHUS AIEKTPUUYECKOrO 3apsaa.

OJIEKTPUUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS AJIEKTPUYECKOrO TOKa. VCTOYHUKH
IOCTOSIHHOTO TOKa. J[eMCTBUS 3JIEKTPUYECKOrO TOKA (TEIIOBOE, XUMHUYECKOE, MAarHUTHOE).
DNEeKTPUUECKUN TOK B )KHIKOCTSAX U Ta3ax.

Onektpuueckasd uenb. Cuna Toka. DieKTpuueckoe HampsikeHue. ConpoTUBIICHUE
MPOBOJHUKA. YJIETbHOE CONPOTHUBICHUE BellecTBa. 3akoH OMa s ydacTKa LEMH.
[TocnenoBaTenpHOE U ApaLIENbHOE COEAUHEHNE IPOBOIHUKOB.

Pabora m MOIIHOCTH AJIEKTpUYecKoro Toka. 3akoH Jlxkoyns—JleHma. DnaekTpudeckue
IIEMU ¥ IOTPEOUTEINHN ANEKTPUIECKOM dHepTrur B ObITy. KopoTKoe 3amMbIkaHuE.

[TocTossHHBIE MarHUTHL. B3anMOIENCTBUE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE MOJIE.
MaruauTtHoe noJie 3eMJIM U ero 3HauYeHHe JJig )Ku3Hu Ha 3emiie. OnbIT Opcrena. MarautHoe
MOJIE DJJEKTPUYECKOro TOKa. I[IpuMeHeHue »IEeKTpOMAarHuTOB B TEXHUKE. [lelicTBue
MarHdTHOTO TIOJISI HA TMPOBOJHUK C TOKOM. OJEKTPOJBUTATEIb IOCTOSHHOTO TOKA.
Hcnonb3oBanue 3JIEKTPOABUATATENIEN B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel  @apanesd. SBimeHwe >3JEKTpOMAarHUTHOM wuHAYKOUW. [IpaBuno Jlenna.
Onekrporeneparop. CrocoObl MOTYyUYeHHUS JJIEKTPUUYECKOW IHEPruu. IJEKTPOCTAHIIMH Ha
BO300HOBIIIEMbIX HCTOYHUKAX SHEPTHUU.



Jemoncmpayuu.
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DIIeKTpr3anus Ted.

JIBa poza 3JIEKTPUYECKUX 3apsAI0B U B3aUMOJICUCTBUE 3apSKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE DIIEKTPOCKOIIA.

DneKTpocTaTuyecKast NHIYKIIMS.

3aKOH COXpPaHEHMS IEKTPUUYECKHUX 3aps0B.

[IpOBOAHUKH U TUDIIEKTPUKH.

MopnennpoBaHUe CUIOBBIX JIUHUN dJIEKTPUUECKOTO MOJS.

M cTOoYHMKYN NOCTOSHHOTO TOKA.

JIeHlcTBUSA DIIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUI TOK B KUJKOCTH.

. I'a30BbIl paszpsn.

. I3MepeHue cuiibl TOKa aMIepMETPOM.

. I3MepeHue 31eKTpUIeCcKOTro HAMPSHKEHUST BOJTLTMETPOM.

. Peoctar u mara3zuH cONpOTUBICHUM.

. B3auMoeicTBre ITOCTOSHHBIX MArHUTOB.

. MoaenupoBaHre HEBO3MOXKHOCTH Pa3/ieJICHUs MOI0COB MarHuTa.

. MonenupoBaHre MarHUTHBIX TTOJIEH TTOCTOSTHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MaruuTtHoe noJjie Toka. DJIEKTPOMAarHmT.

. JleficTBH€ MarHUTHOTO TOJIA Ha TPOBOAHUK C TOKOM.

. DJEKTpOoABUTATENb MOCTOSIHHOTO TOKA.

. UccnenoBanue ABIEHUS JIEKTPOMArHUTHOM UHAYKIIUH.

. OnbrTel @apajes.

. 3aBUCUMOCTb HaNpPaBJICHUS UHAYKIIMOHHOTO TOKa OT YCJIOBUI €r0 BO3SHUKHOBEHHUS.
25.

DeKkTporeHepaTop MOCTOSHHOTO TOKa.

Jlabopamopnuie pabomot u onvimot.

S L T o

9.

10.
11.

OnbITHI IO HAOTIOJCHUIO AICKTPU3ALUU TEJ MHAYKIIMEH U MPU COMPUKOCHOBEHUHU.
HccnenoBanne AeUCTBUS SJIEKTPUYECKOTO MOJIA HA IPOBOJHUKH U JUDJIEKTPUKH.
COopka u mpoBepKa pabOThI ATEKTPUIECKOM TSN MOCTOSTHHOTO TOKA.

N3Mmepenue u perynmpoBaHHUe CUIIbI TOKA.

N3Mmepenue u peryinmpoBaHue HAIPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MAYNIETO YEpe3 pe3ucTrop, OT
COIIPOTUBIICHUS PE3UCTOPA U HANIPSYKEHUS HA PE3UCTOPE.

OnbITel, AEMOHCTPUPYIOIINE 3aBUCHUMOCTH 3JEKTPUUYECKOTO  COMPOTUBIICHUS
MPOBOJHUKA OT €r0 JUIMHBI, IUIOMIAAH MTONEPEYHOr0 CEYECHHS U MaTepHUaa.
IIpoBepka mpaBuiIa CIOXKEHUSI HANPSKEHUM MPU MOCIENOBATEIIBHOM COCIMHEHUU
JIBYX PE3UCTOPOB.

ITpoBepka npasuiia s CUIIbI TOKA ITPU MAPAILIETBHOM COEAUHEHUN PE3UCTOPOB.
Omnpenenenue padoOThI ANEKTPUUYECKOrO TOKA, UAYILETO Yepe3 pe3ucTop.
OrnpenenieHne MOIHOCTH JIEKTPUUECKOTO TOKA, BBIAEISIEMON HA PE3UCTOPE.



12. UccnenoBanue 3aBUCUMOCTH CWIBI TOKa, UAYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsHKEHUs Ha HE.

13. Onpenenenne KII/ HarpeBarens.

14. MccnenoBanue MarHUTHOIO B3aUMOJEHUCTBHS ITIOCTOSSHHBIX MAarHUTOB.

15. I3yyeHne MarHuTHOTO TOJIA TOCTOSHHBIX MarHUTOB MpU HMX OOBEIWHEHUU H
pa3lelIeHNH.

16. MccnenoBanue nelCTBUS JIEKTPUUECKOIO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. OnBITBI, JEMOHCTPUPYIOUIUME 3aBUCHUMOCTH CHJIbI B3aUMOJECHCTBHUS KaTYyIIKH C
TOKOM M MarHuTa OT CUJIbl TOKA U HAIIPaBJICHUs TOKA B KaTYIIKE.

18. M3yueHue AeiCTBUS MAarHUTHOT'O TIOJIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U U3ydeHre padoThl JIEKTPOABUTATEIIS.

20. M3mepenune KII/] anexrpoaBUraTeIbHONM yCTaHOBKH.

21. ONBITHl N0 UCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMATHUTHOW MHAYKUWH: UCCIEAOBAHUE
VU3MEHEHUH 3HAYCHHMS U HANPABJICHUS WHAYKLIHUOHHOIO TOKA.

9 KUIIACC

Pa3znen 8. Mexanu4yeckue siBJICHUS.

Mexanunueckoe nBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBMKCHUS. PaBHOMEpHOE MNpsIMOIMHEWHOE JBUXeHHEe. HepaBHOMepHOE
npsMoinHeHoe ABuKeHne. CpedHsis U MTHOBEHHAs CKOPOCTh Te€jla IPU HEPABHOMEPHOM
JIBUKECHHH.

VYckopenune. PaBHOyckopeHHOe mpsiMoiiMHEitHoe BrkeHue. CB0OOOIHOE TafeHHeE.
Omnprtel ['anunes.

PaBHOMepHOE ABMKEHHUE IO OKpYX)HOCTH. [lepuos n yactora oOpaienus. JInnelnas u
yriaoBas cKopocTu. LIeHTpoCTpeMUTENIBHOE YCKOPEHHE.

[Tepsoiii 3akoH HeroTona. Bropoit 3akon Hetotona. Tperuii 3akon HetotoHa. [IpuHumm
CyNEepHO3ULUH CHIL

Cuina ynpyroctu. 3akoH ['yka. Cuma TpeHUs: CUla TPEHUS CKOJbXEHUS, CHJIa TPEHHUS
MOKOS1, IPYTUE BUJIBI TPEHUSI.

Cuna TSHDKECTHM U 3aKOH BCEMHUPHOTO TITOTEHUS. YCKOPEHHE CBOOOJHOTO TMaJCHUS.
JBwxenne mianetr Bokpyr Comuua. IlepBas kocMuueckas ckopocTb. HeBecomocTh u
[IEPETPY3KHU.

PaBHOBecne MarepuanbHON TOYKH. AOCOIIOTHO TBEpHOE Teino. PaBHOBecue TBEPIOTO
TeJa ¢ 3aKPEIVIEHHON OChIO BpamieHus. MoMeHT cuibl. LIeHTp TskecTu.

Nmnynece Tena. M3Menenue ummyiabca. IMmynbse cuibl. 3aKOH COXPAHEHHS] UMITYJIbCA.
PeaktnBHOE IBHXKEHHUE.

Mexanudeckas paboTa U MOITHOCTh. PaboTa CUJl TSXKECTH, yIPYrocTH, TpeHus. CBs3b
sHepruu U padotel. [loTeHIManbHasE YHEPTHS Tela, MOJHITOTrO HaJl MOBEPXHOCTHIO 3€MIIH.
[TorennmanbHass 3Heprus cxarol npyxuHbl. KunHetnueckas »sHeprus. Teopema o
KMHETHUYECKOW SHEPTHU. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHH.



Jemoncmpayuu.

1.
2.

o v ok~ ow

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

HaGmtoneHre MexaHU4eCcKoro IBUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHME TIyTEW U TPACKTOPUU JBUKEHUS OJHOTO U TOTO K€ TEJIa OTHOCUTEIBHO
pa3HBIX TEJI OTCYETA.

HN3mepenne CKOpOCTU U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHHUS.

HccnenoBanue Mpu3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS.

HaGmtonenue nBuxkeHUs Tela Mo OKPY>KHOCTH.

HaGntoneHne MeXaHMYECKUX SIBJICHUN, MPOUCXOASNIMX B CHCTEME OTCYETa
«Tenexka» npu €€ pPAaBHOMEPHOM M YCKOPEHHOM JIBMXKEHUM OTHOCHUTEIIBHO
KabuHeTa (QU3HUKH.

3aBUCUMOCTh YCKOPEHHUS TEIA OT MACCHI TeJla U JEHUCTBYIOIIEH HA HETO CUJIBI.
HaGmtoneHue paBeHCTBa CUIT ITPU B3aUMOJICHCTBUU TE.

N3menenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

Ilepenaua umiysibca npu B3aMMOJIECUCTBUU TEIN.

[IpeobpazoBanus HEPTUU NMPU B3aUMOJICUCTBUU TE.

CoxpaHeHue UMNyJibCa MPU HEYNPYTrOM B3aUMOJICUCTBUH.

CoxpaHeHre UMIyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.

HaGmroneHne peakTHBHOTO JIBUKEHUS.

CoxpaHeHrne MEXaHUYECKON YHEPTUM MPU CBOOOTHOM TaJICHUH.

CoxpaHeHue MEXaHMYECKOW HSHEPruu NpU JBWKEHUM Tella TMOJ JCHCTBUEM
MIPYKUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

10.

11.

KoHcTpyupoBanue Tpakta JJig pa3roHa M JaJdbHEHUIIEro paBHOMEPHOTO JBM)KCHHS
[IapyKa WK TEJIEKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJIBKEHUs OpyCKa WM JBHKEHUS IapuKa IO
HAKJIOHHOM IIJIOCKOCTH.

Onpenenenne yCKOPEHHs Tejla MPU PAaBHOYCKOPEHHOM JBMKEHHUU 1O HAKIOHHOM
TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBHKCHHUH
0e3 HaYaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIM TMPU PABHOYCKOPEHHOM JBIDKCHMH 0€3 HadaabHOU
CKOPOCTH TIyTH OTHOCATCA KakK pAJ HEUETHBIX YHUCEI, TO COOTBETCTBYIOIIHE
MIPOMEKYTKHA BPEMEHHU OJTMHAKOBHI.

HccnenoBanne 3aBUCHUMOCTUA CHJIBI TPEHHUSI CKOJBXEHUS OT CHJIIBI HOPMAaJIbHOTO
TaBJICHUSI.

Omnpenenenne kodhPUIMEHTa TPEHUS CKOTBKCHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne pabOTHl CUJIBI TPEHUS TNPU PABHOMEPHOM JBIXKCHHHM Teia TIO0
TOPU30HTAIIBHOM ITOBEPXHOCTH.

Omnpenenenne pabOThI CHJIBI YIPYTOCTH TPU MOABEME Tpy3a C HCIOJI30BAHHEM
HETOIBI)KHOTO U MOJABUKHOTO OJIOKOB.

N3yuyenune 3akoHa COXpaHEHUS SHEPTUH.



Paznen 9. Mexannueckue Kojie0aHUS U BOJIHBI.

KonebarensHoe nukenne. OCHOBHBIE XapaKTEPUCTUKHU KOJEOAHUI: MEpUO]], YacToTa,
aMIUIMTya. MaremMaTuyecKud M NPYXUHHBIM MasTHUKU. [IpeBpaieHue sHepruu Ipu
KOJIe0aTeIbHOM JBUXKECHUH.

3aryxatomue koseOanus. BoiHyxkaeHHble koneOanusi. Pe3zonanc. Mexanuueckue
BOJIHBI. CBOMCTBA MEXaHUYECKUX BOJH. [IpogosibHBIE M TTONIEpEYHbIEC BOJIHBL. [[JTMHA BOJIHBI
U CKOPOCTh €€ pacrpocTpaHeHHs. MexaHW4YecKue BOJIHBI B TBEPAOM TEJE, CEUCMHUYECKUE
BOJIHBI.

3ByK. [ poMKOCTh 3ByKa U BbicOTa ToHa. OTpakeHue 3Byka. MHPpa3Byk U yabTpa3ByK.

Jemoncmpayuu.

1. HaOmronenue xonebaHui Tea Mo IEMCTBUEM CHIIBI TSXKECTU U CUJIBI YIIPYTOCTH.

2. HaGmonenue xonebanuii rpy3a Ha HUTU U Ha TPy KHUHE.

3. HaGnronenue BoIHYXACHHBIX KOJIEOAHUI U pe30HaHCA.

4. PacnpocTpaHeHre NPOAOJIbHBIX U MOTIEPEUHBIX BOJH (Ha MOJIEIIN).

5. HaGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUUYECKHI PE30HAHC.

Jlabopamopnuie padbomot u onvimot.

1. OmpeneneHue 4acTOThI U MEpHUO/ia KoJieOaHU MaTEMaTUUECKOT0 MasTHHKA.

2. OmpenenieHre 4acTOThHI U IEPHOJ1a KOJIeOaHUH TPY>KUHHOTO MasTHHKA.

3. HccnenoBanue 3aBUCHUMOCTHU MEPUOJA KOJIEOAHUM MOABEIICHHOTO K HUTH Tpy3a OT

JUTUHBI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH Meproia KoyieOaHUii MPY>KUHHOTO MAsITHUKA OT MacChl

rpy3a.

5. IIpoBepka HE3aBUCHUMOCTU TEpHOJa KoJieOaHUN Tpy3a, MOABEIIEHHOTO K HUTH, OT

Macchl Ipy3a.
6. OmbITBI, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTh TIEpHOJA KOJEOAHUN MPYKUHHOTO
MasTHHKA OT MacChl Ipy3a U )KECTKOCTHU MPYKHUHBI.

7. M3mepeHne ycKopeHusi CBOOOTHOTO MaJeHUsI.

Pazznen 10. DiieKTpOMarHuTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE TOJie. DIIEKTPOMArHUTHBIE BOJHBI. CBONCTBA 3JE€KTPOMATHUTHBIX
BoiH. [Ilkanma »neKTpOMarHUTHBIX BOJIH. MCHOnb30BaHUE 3JIEKTPOMArHUTHBIX BOJH JIS
COTOBOM CBSI3H.

DnekTpoMarHuTHas nmpupoja cseta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

JHemoncmpayuu.

1. CBoCTBa 3JIEKTPOMATrHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. M3ydyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MIOMOIIBIO MOOMIILHOTO TenedoHa.

Pa3gea 11. CBeToBbIE AIBJIEHUS.

JlyueBast mogenb cBeta. Mcrounuku cera. [IpsiMosinHEeliHOE pacpOCTpaHEHHUE CBETA.
3atmenus Connua u JIynel. Otpaxkenue cBera. [nockoe 3epkano. 3akOH OTpaKeHUs CBETA.



IIpenomiienne cBera. 3aKOH IpenoMiieHHs cBeTa. [[oaHOE BHYTpEHHEE OTpaKeHHUE
cBera. Mcnonp30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOAX.
JIunza. Xopx nywedt B snmH3e. Onrtuyeckas cuctema (oToammnapata, MUKPOCKONA U
Teneckona. ['na3 kak ontuyeckas cucteMa. binm3opykocTs U JanbHO30PKOCTb.
Pasznoxenue Oemoro cBera B cnekrp. Onbitel HbioToHa. CrokeHue CHEKTpalbHBIX
uBeToB. Jlucniepcus cBera.
Jemoncmpayuu.
[IpssMonMHEHHOE pacIPOCTPAHEHUE CBETA.
OtpaxeHue cBera.
[Tonyyenue n3zo0paxeHUi B MIOCKOM, BOTHYTOM U BBIIYKJIOM 3epKaJiax.
[IpenomiieHue cera.
OnTryeckuil CBETOBO/I.
Xop mydelt B coOuparoiieit JnH3e.
XO0J 1yden B pacCeUBaOLIEH JIMH3E.
[Tonyyenue n3o00paxeHnit ¢ TOMOIIBIO JIUH3.
[Tpuniun peiictBus ¢oToarnmnapata, MUKPOCKONA U TEJIECKOIA.
10. Mopenb riasa.
11. Paznoxxenue 0enoro cBeTa B CHEKTP.
12. [lomy4yenuie Oenoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.
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Jlabopamopnuie padbomot u onvimot.

1. HccnenoBanue 3aBUCMMOCTH yTIJIa OTPa)KEHUs CBETOBOTO JIy4Ya OT yria MaJeHHUs.

2. W3yuenue xapakTepuCTUK U300paKEHUS MIPEeIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMMOCTH yrijla IMPEJIOMIIEHUSI CBETOBOIO Jiyya OT yrja MaJeHHUs
Ha TPAHUIIE «BO3LYyX—CTEKIION.

[Tomyuenne n300pakeHUH C TOMOIIBIO COOUPAIOIIEH JIMH3BI.

Omnpenenenue GOKyCHOTO pacCTOSHUS U ONTHYECKOW CUITBI COOMPATOIIEH JTNH3HI.
OnBbITHI IO Pa3NIOKEHUIO OEJIOTO CBETAa B CIIEKTP.

OnBITHI IO BOCHPHUATHIO I[BETA MPEAMETOB MPU MX HAOIIOJACHHUH 4Yepe3 I[BETOBBIC
(bUIBTPHI.

Pa3nen 12. KBanToBbI€ IBJICHHUS.

Omnsitel Pe3epdopaa n mnanerapHas Mmojenb atoma. Mogens atoma bopa. Mcnyckanue
Y TOTJIOIIEHME cBeTa aTOMOM. KBaHTHI. JIMHENYaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anbda, Oera- W ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyxnonnass momens atomHoro sapa. M3oromsl. PagnoaktuBHble mpeBpamenus. [lepuon
MoJypacnaja aTOMHBIX SIAED.

SnepHble peakiuu. 3aKOHBI COXPAHEHHS 3apsIOBOIO M MACCOBOIO YHUCEN. DHEPrus
CBSI3M aTOMHBIX sijep. CBsA3p Macchl W 3HEpPruu. Peakunn cUHTE3a W ACIEHUS  SIAEDP.
Uctounnku 3neprun CoiiHLa U 3BE3.

SAnepHas sHepreTuka. JlelcTBus paMOAKTUBHBIX U31yYEHUN HA )KUBBIE OPTraHU3MBbI.

N o v &



Jemoncmpayuu.

1. CHekTpbl U3Iy4EHUS U MOTJIONICHHUS.

2. CHeKTpsl pa3jIM4yHbIX Ia30B.

3. CnekTtp Bogopoaa.

4. HaOmonenue TpekoB B kKamepe BuiibcoHa.

5. Pabota cuéTumka HOHU3ZUPYIOUIUX U3ITYyUEHUH.

6. Perucrtpamus nsinyuyeHus NpupoOAHBIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopnuie padbomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U JUHEHYATHIX CIEKTPOB U3ITyUYEHUS.

2. HccnenoBanue TpeKoB: M3MEPEHUE SHEPIUU YACTHUIBI MO TOPMO3HOMY IyTH (IO

dotorpadusim).

3. M3mepenue paguoakTUBHOIO (poHa.

IHoBTOpHUTEIBLHO-00001IAKO NI MOXYJIb.

[ToBTOpUTENBHO-0000MAIOMN  MOAYIb TMpEeAHA3HAYeH MJis CUCTEMAaTU3aluh |
000011IeHHsT TIPEJAMETHOTO COJIEP)KaHMsI W OMbITa JEATEIbHOCTH, MPUOOPETEHHOTO NpHU
U3Y4YeHHH BCETO Kypca (U3HKH, a TAaKKe ISl MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY
sK3aMeHy 1o Gu3HKe sl 00y4YarolUXCsl, BHIOPABIINUX 3TOT yYeOHBIHN MpeaMer.

[Ipy wu3y4yeHUH JaHHOTO MOAYJSA PEATU3YIOTCS M CHCTEMATU3HPYIOTCS BUIbI
JESTEIbHOCTH, HAa OCHOBE KOTOPBIX OOECHEYMBAECTCS JIOCTH)KEHHE TMPEAMETHBIX MU
METanpeIMETHBIX IJIAaHUPYEMBIX pEe3yJabTaToOB oOy4eHus, dbopmupyeTcs
€CTECTBEHHOHAy4YHasl TPaMOTHOCTb: OCBOEHHE HAy4HBIX METOJIOB HCCIIECIOBAaHUS SIBICHUUN
OPUPOABl U TEXHUKH, OBJIAJICHUE YMEHUSMH OOBSCHATH (PU3NUYECKHUE SIBJICHUS, MPUMEHSS
NOJIyYEHHBIE 3HAHUS, PEIIaTh 3a/1a4d, B TOM YUCJIE KaUECTBEHHBIE U YKCIIEPUMEHTAIbHBIE.

[IpyHUMNINANBHO JEATEIBHOCTHBIM XapaKTep JAaHHOIO pasjelia pealin3yeTcsl 3a CUET
TOT'0, YTO O0YYaIOIINECs BBITTONHSIOT 33/IaHUs, B KOTOPBIX UM TPEJIaraeTcs:

Ha OCHOBE TOJYYCHHBIX 3HAHHWI paclo3HaBaTh M HAYYHO OOBSACHATH (HU3UYECKUE
SIBJICHUS B OKPY’KAIOIIEW IPUPOIE U TOBCEHEBHOM KU3HU;

UCIIOJIb30BaTh HAyYHBIE METO/blI UCCIEAOBaHUS (PU3UYECKHUX SBICHHUM, B TOM YHUCIE
IUTs1 TPOBEPKU TUIIOTE3 U MOTYUYEHHS] TEOPETUUECKUX BBIBOJOB;

OOBSICHATH HAyYHbIE OCHOBBI HanOoJee BaXKHBIX JOCTHKEHHUNH COBPEMEHHBIX TEXHOJOTHUH,
HaIlpUMEp, MPAKTUYECKOTO HCIOJIb30BAaHUS Pa3IMYHBIX UCTOYHUKOB SHEPIMH HAa OCHOBE
3aKOHA MPEBPALICHUS U COXPAHEHMS BCEX U3BECTHBIX BUI0B SHEPTHH.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IPOSIBIICHUE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOM
bu3nUYecKol HAyKH;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— FOTOBHOCTh K aKTUBHOMY y4YacTHUIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAUYUMBIX
U ITHUYECKUX TNpoO0JeM, CBSI3aHHBIX C MPAKTHYECKUM TMPUMEHEHUEM
JTOCTH)KCHUHN (DU3UKWU;

— OCO3HaHHME BAXXHOCTH MOPAJbHO-dTUYECKUX MPUHIMIIOB B JCITEIHHOCTHU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE ICTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
IOCTPOEHHUSI, CTPOTOCTH, TOUHOCTHU, JAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAy4YHOW JIO0O03HATENBHOCTHU, WMHTEpECA K HCCIEI0BATEIIbCKON
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTHM 0€30MmacHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

— chopmupoBaHHOCT, HaBbIKa pedIeKCHH, MPU3HAHKE CBOETO IMpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUUECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHOI  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIMpPaBICHHOCTH, TPEOYIOIHUX B TOM 4YHCIE U (UIUUYECKUX
3HAHUM,

e — UHTEPEC K MPAKTUYECKOMY M3yUEHUIO TPOPEeCcChii, CBI3aHHBIX C (PUUKOI;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAlMS Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIs PEIICHHUsS 3a1ad B
o0slacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX TTOCIEACTBUHI JJIs1 OKPYKAIOLIEH CPEIbI;

e — OCO3HaHHWE TrJI00AJILHOTO XapakTepa SKOJIOTHYECKUX MpoOiaeM M MyTed HX
pelieHus;

e 8) amanTanum K M3MEHSIOUMIUMCH YCJOBUSAAM COLMAJIBLHOM W NPHPOIHOM
cpebl:

e — TMOTPEOHOCTH BO B3aMMOJCUCTBUU MPHU BHINIOJHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3MYECKONM HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
JeSITeIbHOCTD;

e — OTPeOHOCTH B (HOPMUPOBAHNUU HOBBIX 3HAHUM, B TOM YHCJIE (OPMYITUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3UIECKUX 00BEKTAX U SBICHUAX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHMKM U KOMIIETEHTHOCTEH B 00JacTH
[1)76370 478

e — IUTAHUPOBAHUE CBOErO0 pa3BUTUS B NPHOOPETEHHWU HOBBIX (UZUIECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIIATH B3AUMOCBSI3U IMPUPOIBI, OOIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3HUCCKUX 3HAHMIA;

e — OIICHKa CBOMX JCWUCTBUM C YUETOM BIMSHUS Ha OKPYXKAIOIIYIO CpEny,
BO3MOJKHBIX TJIOOQTIBHBIX MTOCEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOEHHA MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocsi 0yayT copMUpPOBAaHBI MeTANPeIMeTHbIE
pe3yJIbTaThl, BKIIIOUAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.



Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHBIC Y4eOHbIC JCHCTBHUS

ba3oBble JJoruuecKkune I[CﬁCTBHSI:

BBISIBISITh M XapaKTEpHU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(stBIIEHUM);

YCTaHABJIMBATh CYLUIECTBEHHBIN MPU3HAK KJacCU(UKAIIMU, OCHOBaHUS JJIs
0000111eHHs U CPAaBHEHUS,

BBISIBJISITh 3AKOHOMEPHOCTH M IPOTUBOPEUHS B paccCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOJIOIEHUAX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSM;
BBISIBJISITh NPUYUHHO-CIICJICTBEHHBIE CBSI3M TMPHU HU3YyYEHUU (PUBHUECKHUX
SBJICHUN U TMPOILIECCOB, J€NaTh BBIBOJbI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIJBUTATh TUIOTE3bl O B3aHMMOCBSI3AX
($u3HUECKUX BETUYHH;

CaMOCTOATENLHO BBIOMPATh CHOCOO penieHust y4eOHOM (Pu3nuecKoi
3alauyu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BHIOOp Hauboliee
MOJIXO/ISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIIEICHHBIX KPUTEPHUEB).

ba3oBbIe uccienoBaTebCKIeE 1eMCTBUS.

UCII0JIb30BaTh BOIPOCHI KaK UCCIICT0BATEILCKHIA HHCTPYMEHT TIO3HAHUS;
IIPOBOJIUTH MO CAMOCTOSITEIBHO COCTABIICHHOMY TUIaHY OTIBIT, HECIIOKHBIN
(U3NYECKUIT IKCTIIEpUMEHT, HEOOJBIIOE UCCIeOBaHHE (DU3UIECKOTO
SIBIICHUS;

OLICHWBAaTh Ha TPUMEHUMOCTh H JIOCTOBEPHOCTh HH(OPMAIIHIO,
MIOJTYYSHHYIO B XOJI€ UCCIICJIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTamM
NPOBEAEHHOTO HAOIOICHMSI, OTIBITA, HCCIICIOBAHUS;

NPOTHO3UPOBATh  BO3MOXKHOE  JaJbHEHIee pa3BUTHE  (DU3HMUECKHUX
IPOIIECCOB, a TAKXKE BBIIBUTATH MPEATIONOKEHHS 00 X Pa3BUTHUU B HOBBIX
YCIIOBHSIX U KOHTEKCTAaX.

Pabora ¢ undgopmanmeii:

IPUMEHSTH Pa3IMYHBIC METObI, HHCTPYMEHTHI U 3alpPOChI MPU MOUCKE U
orbope MH(pOPMAIMKM WA JAaHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
dbu3nveckoi 3a1a4m;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH UHOOPMAIUIO
Pa3IUYHBIX BUAOB M POPM IIPEICTaBICHHUS,

CaMOCTOSITCJIbHO  BBIOMpAaTh ONTUMAJIbHYI (OpPMY IMpEaCTaBICHUS
uHbOpMaIlMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4yd  HECIIOKHBIMU
CXeMaMH, TharpaMMaMu, HHOU rpauKoi M KX KOMOMHAIUSMHU.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:

B XoJe oOcCyxkJeHusi yueOHOro Marepuala, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI U



BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha PEIICHHE 3aJlauyd U TMOJJepKaHue
0J1aroKeaaTeIbHOCTH OOIICHMS,;

COTIOCTABJIATh CBOM CYXICHUS C CYXICHUAMH JPYTrUX YYaCTHUKOB
Juasnora, 0OHapy>KUBaTh pa3Inune U CXOJICTBO MO3UIINIM;

BBIPQXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJMYHO MPECTABISITh PE3YIbTAThl BBIMOJIHEHHOTO (DU3UYECKOTO OMbITa
(9KCTIEpUMEHTa, UCCIICIOBAHMS, TPOCKTA);

NOHUMATh W HKCIOJb30BaThb  NIPEUMYIIECTBAa  KOMaHIHOW U
WHJIUBUIYaJTbHOW pabOThl MpHU pPEIICHUH KOHKPETHOM (Quznueckoi
npo0JIeMBbl;

NPUHUMAThH 1I€JTM COBMECTHOM JEATEIbHOCTH, OPTaHW30BBIBATH JCHCTBUS
no e€ JOCTI)KEHHUIO: paclpeleNisiTh poju, OOCYyXJaTh TMPOIECCHl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITIOJIHSITH CBOKO YacTh Pa0OThI, IOCTUTAsl KaUeCTBEHHOTO Pe3ysibTaTa Io
CBOEMY HAIPABICHUI0O U KOOPAWHUPYS CBOM JICHCTBUA C JPYTHUMHU
YIeHAMU KOMAaH/Ibl;

OIICHUBATh KA4e€CTBO CBOETO BKJIAJa B OOIIUH MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITETLHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aMMOJICHUCTBUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYalHsIX, TPEOYIOIIHNX
TUTsE petieHust GU3NIECKUX 3HAHMI;

OpUEHTUPOBATHCS B  PAJNMUYHBIX MOAXOAAaX NPHUHATHS  pelIeHUN
(MHIUMBUIyaIbHOE, TPUHATHE DEIICHHUs B TPYIMIeE, MPUHATHE DPEIICHUN
TPYION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pPelIeHUs GU3MUECKON 3a7a4u WU
IUTAaHA WCCJIEOBAHMS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jIaracMble BApUAHThI PEIICHUI;
JIeaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTpO.HI), IMOIHMOHAJIbHBbIN NHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSACHATh TPUYMHBI  JOCTWKECHUA (HEHOCTHIKCHHS) PE3yJbTaTOB
JeSTEHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUeckoro WCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOATENbCTB, W3MEHUBIIMXCS CHUTYallMil, YCTAaHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;



CTaBUTh c€0s Ha MECTO APYroro 4ejoBEKa B XOJI€ CIOpa WIH JIUCKYCCUH
Ha Hay4YHYI0 TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOro;
MPU3HABATh CBOE MPABO Ha OIMIMOKY MpHU pelIeHnH GU3NYECKUX 3a7a4 WIN
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYIOro.

NPEAMETHBIE PE3YJIBTATBI

K xoniy o0yuenusi B 7 Kj1acce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIONIB30BaTh  MOHATHS:  (PU3MUECKMe U XUMUYECKHE  SIBJICHMS,
HAOII0JIeHUEe, SKCIEPUMEHT, MOJeib, THUIOTE3a, CAMHUILI (PU3HUYECKUX
BEJIMYUH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHUSI BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOe), MEXaHWYECKOe [IBIJKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIASL
cuna,  nedopmarus  (ynpyras, — IUIacTUYecKas),  HEBECOMOCTb,
COOOIIAIOINECS COCYABL;

paznmuuath siBiaeHus (auddysus, TENIoBOe ABUKEHUE YaCTHIl BEIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIs,
B3aMMOJICHCTBHUE TE€J, pPAaBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OCHIO
BpallleHHs], Tepejada JaBlieHUs TBEPABIMU TeJlaMH, S>KUIKOCTIMU U
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHWe TeJ, IPEBpallCHUs
MEXaHUYECKOW PHEPruM) MO OMHCAHHIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXaIollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IpPUMEPHI JIBIXKCHUSI C PA3TUYHBIMU CKOPOCTSMH B JKMBOM M HEKHUBOU
npUpojie, ACUCTBHE CHJIBI TPEHUS B TPUPOAEC M TEXHHUKE, BIUSHUE
aTMOC(EpHOTO N1aBIICHUS Ha KMBOW OpPraHuU3M, IJIaBaHUE pPbIO, phIUuaru B
TEJIE YeJI0OBEKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a]1a4y B YUEOHYIO,
BBIJICIISATH CYIIECTBEHHBIE CBOWCTBA (MTPU3HAKHN) (PU3HUECKUX SBIICHUIA;
OIMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIIHSISI CKOPOCTh, CHJIA YNIPYTOCTH, CUJIa TSXKECTH, BEC
Tena, Cujla TPEHus, JAaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYECKass pabdoTa, MOIIHOCTbh, IUIEYO CHIIBI,
MOMEHT CHJIbI, KO3(DQUIMEHT TO0JIE3HOTO0 JEHCTBUA MEXaHU3MOB,
KMHETUYEeCKasi W TMOTEHUUAJIbHAS DHEPrus), MpU OMNHCAHUU MPaBUIIBHO
TPaKkTOBaTh  (PU3MYECKUM  CMBICI  HUCIOJb3YEMbIX  BEJIWYMH, HX
0003HaYeHUsI W E€IUHULIBI (U3NYECKUX BEJIUYMH, HAXOAUTh (POPMYIIbI,



CBSI3BIBAIOIINE JAHHYIO (DM3MYECKYIO BEIMYUHY C JPYTHMH BEIMYUHAMH,
CTPOUTH TpaWKU N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITYHH,
XapaKTepu30BaTh CBOMCTBAa Tel, (U3MUECKUE SABICHHUS W MPOLECCHI,
WCIIOJb3Ys TpaBuiia CJIOXKEHUsI CUJl (BAOJb OJTHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pblyara (0yoka),
«30JI0TO€ TPABHIIO» MEXAaHUKH, 3aKOH COXpAaHEHUS MEXaHHMYeCKOn
SHEPruu, NpU HTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMUCHIBATh €T0 MaTEMaTHUECKOE BBIPAKECHHUE;

OOBSICHATH (PU3MUECKUE SIBICHUS, MPOIIECCH] U CBOWCTBA TN, B TOM YHCIIE
U B KOHTEKCTC CHTyallMid TNPaKTUKOOPHEHTUPOBAHHOTO XapakTepa:
BBISBJISATh PUYMHHO-CJIC/ICTBCHHBIC CBS3H, CTPOUTHh OOBsICHEHWE U3 1—2
JOTHYECKUX IIaroB ¢ OMOpod Ha 1-2 M3yueHHBIX CBOMCTBA (PU3MYECKHUX
SABIICHUH, PU3NYIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemats pacu€THbIC 3amadyd B 1—2 JeHCTBHS, WCIONB3ysS 3aKOHBI H
dbopMyIbl, CBs3bIBaIOIINE (DU3MUECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a
yCIIOBHUS 3a/1ayy 3aIMMChIBATh KPATKOE YCIOBHE, MOACTABIATH (PU3HMUECKUE
BEJIMYHMHBI B (OPMYJIbI M TPOBOJAUTH PACYETHl, HAXOJIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOMUMBIC JIJIsi PEIICHUS 3aj]a4, OIICHUBATh PEAIMCTUIHOCTH
MOJIYYeHHON (DU3UYECKON BEIIMUMHBI;

pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh TpPH TOMOIIU
(bu3MUeCKrX METOOB, B OMIMCAHUH MCCIIEIOBAHUS BBIJIETSThH IPOBEPIEMOE
Opennoyoxenue  (TUIMOTe3y),  pa3auyaTb U HMHTEPIPETHPOBATH
MOJIYYEHHBI pe3yibTaT, HAXOJUTh OIIMOKM B XOJI€ OIbITa, JeNaTh
BBIBOJIBI TI0 €T0 pe3yjIbTaTaMm;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUM WU
buzuIecKux CBOWCTB TeJ: bopMyIHpOBaTh IpOBEpsIEMbIE
IIPENOIOKEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BaHNUA,
3aMMChIBATh X0 ONBITA U (DOPMYITUPOBATH BHIBO/IHI,

BBITIONHATh TPSIMbIE W3MEPEHUs pACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CcHIIBI M TEMIEPaTypbl C MCIOIb30BAHUEM AaHAJIOTOBBIX U
muGpoBBIX TPHOOPOB, 3aMUCHIBATH TOKa3aHUS MTPHOOPOB € YYETOM
3aJIaHHOM a0COJIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJIUTH HUCCIIEIOBAaHUE 3aBUCUMOCTH OJJHOM (PM3NYECKOM BEIUUUHBI OT
JIPYrol C WCIHOJIB30BAHUEM TMPSIMBIX H3MEPEHHH (3aBUCUMOCTH ITYTH
PaBHOMEPHO JBIDKYIIETOCS Tella OT BPEMEHHW [IBIDKCHHS Teja, CHIIbI
TPEHUs CKOJIBKEHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CWJIBI TPEHHS OT TUTOIIAJN COMPUKOCHOBEHUS TEJl, CHJIBI
YIIPYTOCTH OT YJIMHEHUS TPYKUHBI, BRITAIKUBAIOMIEH CHUIIBI OT 00BhEMa
MOTPYKEHHON YacTH Tejla M OT TJIOTHOCTH KUIKOCTH, €€ He3aBUCUMOCTHU



OT TUIOTHOCTH TeJla, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUM
TJIaBaHUS TEJ, YCIOBUH pPaBHOBECHS pbhlyara W OJOKOB), Y4acCTBOBAaTh B
IUIAHUPOBAHUM  Y4EOHOTO WCCIICIOBAHUS, COOMpaTh YCTaHOBKY H
BBITIOJTHATh M3MEPEHUsS, CIENys MPEUIOKEHHOMY ITUIaHy, (DUKCUPOBATH
pE3yNbTAThl TOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYHH B BHUJC
NPEIJIOKCHHBIX Ta0IUI] M TpadUKOB, JEJaTh BBIBOJABI IO pe3yJbTaTaM
UCCIICIOBAHUS;

NIPOBOJAUTh KOCBEHHBIC H3MEpPEHHUS (U3MYECKUX BEIWYUH (ILIOTHOCTH
BEIIECTBA JKUJAKOCTH M TBEPAOTO TeJa, CHJA TPCHHS CKOIBKCHHS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAD(DHIIMEHT TOJIE3HOTO JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW WMHCTPYKIUU: TPHU
BBITIOJTHEHUN W3MEPEHUU COOHMpaTh HDKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIUHCIISATh 3HAUCHUE UCKOMOM BEJTUYMHBL;

COOJIO/IaTh MpaBUIIa TEXHUKU OE30MAaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM
00opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JICUCTBUS TPUOOPOB M TEXHHUYCCKHX YCTPOMHCTB:
BECBHI, TEPMOMETp, IWHAMOMETP, COOOIIAIONINECS COCYIbl, Oapomerp,
pBIYar, IOIBMKHBIN M HETIOABW)KHBIN OJIOK, HAKJIOHHAS TIOCKOCTB;
XapaKTepH30BaTh IPHUHIMIBI JEHCTBUS W3yYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX oOmucaHus (B TOM YHCIE:
NOIIMITHAKHA, YCTPOHCTBO BOJOMPOBOAA, THIPABIMYCCKUN TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOH HACOC, apEOMET), UCIONIBb3Ysl 3HAHUS
0 CBOMCTBaX (PU3MYECKUX SBICHUN M HEOOXOAMMBbIC (DU3NUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCIOIb30BaHUSA (U3MYSCKUX 3HAHUN B TOBCEIHEBHOM
KU3HU 7151 oOecrieueHrs 0e30MacHOCTH TPH OOpalleHuH ¢ Mpudopamu u
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBbS W COOJIIOICHUS
HOPM IKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(opMmanmu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE WMEIOIIUXCS
3HAHUM © TyTéM CPAaBHEHHsI PA3IMYHBIX HCTOYHUKOB BBIJCISTH
UH(GOPMAIINIO, KOTOpasi SBISAETCS MPOTHBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIb30BaTh MIPH BBHITIOJHEHWN YYEOHBIX 33JaHUN HAYyYHO-TIOMYJISIPHYIO
auTepaTtypy  (QU3WYECKOTO  COAEp)KaHWs, CHOPaBOYHBIE MaTEpPHAIIbI,
pecypcel cetn MHTEpHET, BiageTs mpuéMaMyu KOHCIICKTHPOBAHUS TEKCTA,
npeoOpa3oBaHus HH()OPMAITUU U3 OJHOU 3HAKOBOIM CUCTEMBI B JIPYTYIO;



co37aBaTh COOCTBEHHBIE KpAaTKHE MUCbMEHHBIE M YCTHBIE COOOILECHMS Ha
OCHOBE 2—3 MCTOYHUKOB MHpOpMAIKU (U3UUECKOTO COAEpPk AHUSA, B TOM
qyciae MyOJIMYHO JeNlaTh KpaTKUE COOOILIEHUs O pe3yibTaTaxX MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUN, MPU O3TOM T[PaAMOTHO HCIOJIb30BATh
U3YYCHHbI TOHATHMHBIA anmapar Kypca (U3UMKH, CONPOBOXKIATH
BBICTYILJICHUE IIPE3CHTALUEH;

OpU BBIIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHMIA pacrpenesnsith
00s3aHHOCTH B TpYIIE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJadamH,
CIEAUTh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, AaJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBbHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy oOyuenusi B 8 kj1acce npeaMeTHbIe pe3yiabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh TOHATHSA: Macca U pa3Mepbl MOJICKYJI, TEIIOBOE JIBIKCHHE
aTOMOB ¥ MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXKHOCTD
BO3/lyXa, TeMIepaTypa, BHYTPCHHSS OJHEPrus, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUCCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJIEKTPUKH, IOCTOSHHBINA dJIEKTPUUECKUN TOK, MATHUTHOE TOJIE;
pas3nnyath SBJICHUS (TEIUIOBOE PACIIMPEHHE M C)KaTHhe, Tervlonepenaya,
TEIJIOBOE PAaBHOBECHE, CMAuMBaHUE, KANWUISPHbBIC SIBJIICHHS, HUCIIApEHUE,
KOHJCHCAIUs, IJIaBJIeHUe, KpucTaum3anus (OTBEpAEeBaHUE), KUIICHHE,
TEeIIonepeaayda (TeTI0NpPOBOIHOCTS, KOHBEKIIHS, U3ITy4YECHHE),
ANEKTpU3AIUs T, B3aUMOJICUCTBUE 3apsANIOB, AEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHWE, B3aNMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MarHUTHOTO TOJIsI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WUHIYKIIUS)
0 ONUCAaHHUIO HX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIHX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3UYECKUX SBICHUH B
OKpYXaIoleM MHpE, B TOM uucie (U3UYECKUE SIBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KaNWUIApHbIE SIBJIEHUA B MPHUPOJE,
KpUcCTajUlbl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, SJIEKTPUUECKUE
SABJICHUSI B aTMoc(epe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emiid, JAped( MOII0COB, POJb MArHUTHOTO MOJS ISl KU3HU Ha
3emiie, MOJSIPHOE CUSIHUE, MPU STOM MEPEBOJUTh MPAKTHUECKYIO 3a/1auy B
yueOHYyI0, BBIICNATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (U3HUUSCKUX
SIBJICHUIM;



OMUCHIBATh U3YUYECHHBIC CBOMCTBA TN U (PU3UYECKUE SIBICHUS, UCIIOJIb3Ys
dbu3nYeckue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPruUsl, KOJIUUECTBO
TEIUIOTHI, yJEJIbHAasg TEIUIOEMKOCTh BEILIECTBA, YyHAEJIbHAs TEIUIOTa
IUIaBJICHMS], yJeJabHAas TEIJIOTa NapooOpa3oBaHMs, YJelbHas TEIIoTa
CropaHusi TOIUIMBA, KOA()(PUIMEHT TMOJE3HOro JEHCTBUS TEIJIOBOM
MAaIllMHbI, OTHOCUTEJIbHAS BIAXKHOCTh BO3/lyXa, SJIECKTPUUYECKUU 3apsij,
CUJla TOKA, DJICKTPUUYECKOE HAIpSKEHUE, COMPOTUBIECHUE IPOBOJIHUKA,
yIEeIbHOE  CONpPOTHBJIEHHE  BEUIeCTBAa, pabdora U  MOIIHOCTb
AJIEKTPUYECKOTO  TOKa), TIPU  ONHUCAHWUW  TMPABUIBHO  TPAKTOBATh
(bU3UYECKU CMBICT HMCTOJb3yEMbIX BEJIUYUH, O003HAUCHUS U EIUHUIIBI
bU3UYECKUX BEIMYMH, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIIME JIAHHYIO
bU3UYECKYI0 BEJIMYMHY C JAPYTUMU BEIWYMHAMH, CTPOUTH Tpaduku
W3YUYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJIUYWH;

XapaKTepU30BaTh CBOWCTBA TeJl, (PU3MYECKUE SBJICHUS U MPOIECCHI,
UCIIOJNIb3ySl OCHOBHBIC TOJIOKEHUSI MOJICKYJISIPHO-KMUHETUYECKON TEOpUH
CTPOCHHS BEIIECTBA, MPHUHIIUAIN CYMNEPIO3UIUU TMMoJiel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUd 3apsaa, 3akoH OMa Uil ydacTKa UENu, 3aKOH
Jlxoyns—JIeHna, 3akOH COXpAaHEHUs DJHEPruu, TMpU OTOM J1aBaTh
CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalUid MPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
NPUYMHHOCIEICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUYECKUX
IaroB ¢ omopor Ha 1—2 W3y4YeHHBIX CBOMCTBA (PUBMYECKUX SIBICHUH,
(bu3MUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJb3YSd 3aKOHbI U
dbopMyIbl, cBs3bIBaOIMNE (U3MUYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCJIOBHUS 3aJauyd 3allUChIBAaTh KPATKOE YCJIOBUE, BBISBIATH HENOCTATOK
JAHHBIX JUISI PEIICHUs 3a7a4d, BBHIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOOXOMMMBbIE g €€ pelIeHHs, MPOBOJWTH pPacyéThl W CPaBHUBATH
MOJIY9eHHOE 3HaueHne (PU3NIECKON BEIIMUUHBI C U3BECTHBIMU JaHHBIMH,
pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXXHO pEIIUTh TpPH TOMOIIU
¢u3nUeCKrX METO/OB, HWCIIOJB3Yysl OMHUCAHWE WCCICIOBAHUS, BBIICISATH
IPOBEPSAEMOE  MPEANOJIOKEHHUE, OLEHUBATh NPABWIBHOCTh MOPSAKA
IIPOBEJICHUS UCCIEA0BAaHMNS, JEJIATh BIBOBI;

NPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3MYECKUX SBICHUN  WIH
¢du3ruecKnX CBOMCTB Tel (KamuUTSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3JlyXa OT ero o0béma, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHUH OT IBETa H3Jydarouel (morioiaroniei)



MOBEPXHOCTH, CKOPOCTh MCHApEHHsI BOJbI OT TEMIIEpPATyphl KUJKOCTH U
wiomaan €€ TOBEPXHOCTH, DJEKTpU3AlMs Tel M B3aUMOJEHCTBUE
ANEKTPUYECKUX 3aps/ioB, B3aUMOJECUCTBHE IOCTOSIHHBIX MAarHUTOB,
BU3yaJIU3alllsl MAarHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHUTHOTO TOJSI Ha NPOBOAHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa,
CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (QOpMyIHpOBaTh
pOBEpsiEMbIE MPEANOTI0KEHHSI, COOUPaTh YCTAHOBKY U3 MPEII0KEHHOTO
000pyAOBaHUs, ONUCHIBATH XOJI OMbITA U (HOPMYIUPOBATH BHIBOIbI;
BBITIOJIHSITE ~ TMPSAMBICE  U3MEPEHHUS  TeMIepaTypbl, OTHOCUTEIbHOMI
BJIQXKHOCTU BO3[yXa, CHJIbl TOKAa, HANPSDKEHUS C HCIOJIb30BAaHUEM
aHAJOTOBBIX MPUOOPOB U JATYMKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUH C yUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Ipyrod ¢ MCHOJB30BAHHEM  TMPSMBIX U3MEpPEHUN  (3aBUCUMOCTH
COMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJAM TOMNEPEUHOTO
CEUYCHHMSI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIBI TOKA,
UAYIIETO0 4epe3 TMPOBOJHUK, OT HANpPSOKEHUS Ha  TPOBOJHUKE,
UCCJIEIOBAaHUE TMOCJEAOBATEIbHOTO M MApaJJICNbHOIO  COSAMHEHHM
IPOBOJAHUKOB): ITUIAHUPOBATH HCCJIEAOBaHHE, COOMpPATh YCTAaHOBKY W
BBITIOJHATh M3MEPEHUs, CIENys MpeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCHMMOCTH B BHUAE TaOnuil U TpaduKoB,
JenaTh BBIBOABI 110 PE3YIbTaTaM HCCIIEI0BAHUS;

IPOBOAUTh KOCBEHHbIE U3MepeHus (U3MYecKux BeNUYUH (ylelbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBICHUE TMPOBOJIHUMKA, paboTra W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATH HM3MEPEHHs, COOHpAaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEQysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCJISIT 3HAUEHUE BEJTNYUHBI;

co0JII01aTh MpaBUIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1abopaToOpHBIM
000opyT0BaHUEM;

XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS U3YYCHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB € ONOpPOM HAa HX ONHCAHUS (B TOM YHCIE:
CHUCTEMa OTOIUICHHS JOMOB, THTPOMETp, MapoBasi TypOWHA, aMIIepMETp,
BOJIBTMETP, CUETUYMK DSJIEKTPUUYECKON SHEPIUH, 3JIEKTPOOCBETUTEIIbHBIE
npuOOPBI, HATPEBATEIBHBIE AIEKTPONPUOOPHI (TPUMEPHI), IEKTPUUECKUC
PEeAOXPAHUTENH, ANEKTPOMArHUT, AIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Ys 3HAHHUS O CBOMCTBax (DM3MYECKUX SBICHUA M HEOOXOIMMBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOIMCTBA M HU3MEpPUTEIIbHbIC
npuOoOpbl MO CXeMaM M CXEMATHYHBIM PUCYHKaM (GKHIKOCTHBIN



TEPMOMETpP, TEPMOC, MCUXPOMETP, THTPOMETP, IBUTATEIb BHYTPEHHETO
CropaHusi, JJICKTPOCKOI, PEOCTaT), COCTABIATh CXEMBI JJICKTPHYCCKUX
Iernel ¢ MoCaeA0BaTeIbHBIM U MMapajlIeIbHBIM COSAMHEHUEM AJIEMEHTOB,
pasnuyasi yCJIOBHBIC 0003HAUYCHHS DJIEMEHTOB DJICKTPHUSCKHX TETIeH;
NPUBOIUTHL  TpPUMEPHl  (HAXOauTh  WHGOPMAIMI0O O  MPUMEpax)
NIPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYCCKUX 3HAHWK B ITOBCEIHEBHOU
KU3HU JJIs oOecrieueHrs 0€30MacHOCTH NP OOpaIleHUH ¢ MPUOOpaMu U
TEXHHYECKUMHU yCTPOMCTBAMHU, COXpPAHEHHUS 3J0POBBS W COOJIIOICHHUS
HOPM SKOJIOTHYECKOTO TTOBESICHHS B OKPYIKAIOIIEH Cpejie;

OCYIICCTBIISITh TOUCK HMH(pOpManuu (U3HYECKOTO COJCPKAHHS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCSA 3HAHWK W MYTEM CpaBHCHUS
JOTIOJTHUTEIIBHBIX ~ MCTOYHUKOB  BBIICIATH  WH(GOpMAIUIO, KOTOpas
SIBJIICTCS IPOTHBOPECYNBOM MIIM MOXET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBHITIOJHCHUN YYCOHBIX 3aJlaHMK HAyYHO-TIOMYJISPHYIO
AUTEpaTypy  (PU3NYECKOTO  COJCP)KaHUs, CIPABOYHBIC MaTepHaIbI,
pecypcel cetr MIHTEpHET, BlIajeTh MpruéMaMy KOHCIICKTHPOBAaHMS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIC INMHCHMCHHBIC W KpaTKHUE YCTHBIC COOOIICHUS,
0000mass wHpOpMAIMIO M3 HECKOJBKUX MCTOYHUKOB (DHU3NUECKOTO
colepKaHWs, B TOM 4YHCIE NYOJIMYHO TMPEACTABIATH PE3YyIbTaThl
IIPOSKTHOW WJIM HMCCIIEIOBATCIIbCKOM JIEATEIBHOCTH, MPH 3TOM T'PaMOTHO
UCIIOJIb30BaTh HW3YYCHHBIM TOHATHHHBIA amnmapar Kypca (H3UKH,
COIPOBO’K/JIATh BBICTYIICHHUE MPE3CHTAIINCH;

IPY BBIMOJTHCHUU YYEOHBIX IPOCKTOB W HCCIACAOBAHMH (DU3HUCCKHX
IPOIIECCOB PAaCIpeCNIATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
[IOCTABJIECHHBIMH 3aJadaMi, CJIEIUTHh 3a BBIINOJHEHUEM IUIAHA IEHCTBHUI U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B
NESATEeIIbHOCTD TPYIIIbI, BBICTPAUBATh KOMMYHHUKATUBHOE B3aUMO/ICHCTBUE,
IPOSIBJISAS TOTOBHOCTH pa3perniaTh KOH(IMKTHI.

K xonIy o0yuenus B 9 kij1acce mpeaMeTHbIC pe3yIbTaThl Ha 0a30BOM YpPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPaeKTOPUs, OTHOCUTEIIbHOCTh MEXaHMYECKOI'0 JBIKEHHUS, aedopmanus
(ympyrasi, TacTU4ecKas), TpPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TAKECTH, aOCOJNIOTHO TBEPIOE TEO,
LEHTpP TSAXKECTU TBEPJIOTO Tella, paBHOBECUE, MEXAHUUYECKUE KoJieOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YJIBTPA3BYK, DJICKTPOMArHUTHBIC BOJHBI,
1IKaJia 3J€KTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAJIbHO30PKOCTD,



CHEKTPhl UCIYCKaHUs M MOTJIOIIECHHUs, anb(a, OeTa- U raMma-u3IydeHHUs,
M30TOMbI, IAEPHAS IHEPTETHKA;

pasznuyarh SBJICHHS (PaBHOMEPHOE M HEPABHOMEPHOE MNPSAMOJIMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHHE, CBOOOIHOE
najieHue Tell, pABHOMEPHOE JBUKEHUE M0 OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEAKTUBHOE IBMKEHUE, KOoJieOaTelbHOE NBIXKEHHUE (3aTyXarollue U
BBIHYXKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPA’KEHUE
3ByKa, MPSIMOJIMHEWHOE paclpoCTpaHEHUE, OTPAKEHHUE M MPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, pa3jioKeHue 0enoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCUSl CBETA,
€CTECTBEHHas! PaJMOAaKTUBHOCTb, BOBHHUKHOBEHHUE JIMHEHYAaTOTro CHEeKTpa
U3TyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSIBICHUE U3YYCHHBIX (U3UYECKUX SBJICHUN B
OKpyXaromeM Mupe (B TOM uucie (PU3NYECKUE SBICHUS B MPUPOJIE:
NPWIKBBI U OTJIUBBI, ABMKEeHUE M1aHeT COTHEYHON CUCTEMBbI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPHUSITUE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BE€Ta Tell,
ONTUYECKHUE SIBICHUS B IpPHUPOJE, OMOJIOTHYECKOE AEUCTBUE BUAMMOTIO,
yAbTPa(QHUOIETOBOIO U PEHTTEHOBCKOTO H3JIy4YE€HUH, €CTECTBEHHbIN
pasivoaKkTUBHBIM (DOH, KOCMHMUYECKHE JIy4YH, PaAUOAKTUBHOE W3IIydEHHE
IPUPOAHBIX MHHEpAJIOB, JCHCTBUE pAaJUOAKTUBHBIX W3JIYYCHH Ha
OpPraHM3M YeJIOBEKa), MpH ATOM IEPEBOJUTH IMPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIIEJSATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKM) (DU3HUECKUX
SIBJICHUH;

OIKCHIBaTh U3yYCHHBIE CBOICTBA TN U (U3NYECKHUE SIBICHUS, UCIOIB3YS
¢usnyeckue BeIMYMHBI (CpeAHssi U MTHOBEHHAs CKOpPOCTb Teja IpH
HEPABHOMEPHOM JIBJKEHHUH, YCKOpPEHHWE, MEePEMEIIEHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CHJa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJEeHMs, BEC Tejla, HUMIYJIbC Tella, HMITYJIbC CHJIbI,
MexaHudeckass paboTa M MOIIHOCTh, IOTEHLMAJIbHAs SHEPrus Tea,
HOJHATOIO HaJl MOBEPXHOCTBIO 3€MJIM, NMOTECHLHMAJIbHAs 3HEPIUsl CHKATOU
OPYXUHBI, KWHETUYECKas OJHEPrus, IOJHAs MEXaHWYEeCKas JHEPrus,
NEPHOJ M YacTOoTa KoJeOaHUM, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIOMIICHUSI CPEJbl), IPU ONHUCAaHUU
OPABWIBHO TPAaKTOBaTh (PU3NYECKHI CMBICI HCIIONb3YEMBIX BEJIMYHH,
0003HaUYEHUs U EOUHUIBI (U3NYECKUX BEIMYUH, HAXOAUTH (HOPMYIHI,
CBSA3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYMHAMH,
CTPOUTH I'pahMKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;



XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOI'O TATOTEHMS,
NPUHIMI CYNEPHO3ULMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUsS HMMIIYJbCa, 3aKOHbI OTPAXKECHUS U
IPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHUs 3apsiJ0OBOTO U MacCOBOI'O YHCEIl
OpU AIEPHBIX PEaKUUsAX, MPU ITOM JABaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIIUCBIBATh €r0 MATEMATHUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISBISATH
NPUYMHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTh 00BSICHEHUE U3 2—3 JIOTUYECKUX
IaroB ¢ OMopod Ha 2—3 HU3Yy4YEHHBIX CBOMCTBA (PU3MYECKUX SIBICHHH,
(U3MUECKHX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajayd  (onmuparouiMecs Ha CcuctemMy U3 2—-3
YPaBHEHHI ), UCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBSA3BIBAIOIINE (PUZUUYECKUE
BEJIMYMHBI: HA OCHOBE aHaJM3a YCJIOBHS 3aJaud 3alKChIBaTh KPAaTKOE
yCIIOBUE, BBISBIATH HEJAOCTAIOIINE WM M30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUICHUS, TPOBOAUTH PACUETH U
OLICHMBATh PEAIMCTUYHOCTh TMOJYYEHHOTO 3HAaueHUs (U3HUECKOU
BEJIMYUHBL;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pEHIUTh MPH MOMOIIU
¢u3MUecKrX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEISATH
poBepsieMOe  TPEJIONIOKEHUE, OLEHUBATh MPaBUJIBHOCTh TOPSAKA
NPOBEJICHUS  MCCIEIOBAaHUs, JleJlaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUM WU
¢uznuecknx CBOWCTB Tell (M3ydeHHE BTOpPOro 3akoHa HbproTOoHa, 3akoHa
COXpaHEHUsS] DHEPTUH, 3aBHUCHUMOCTh IepuUoAa KOJICOAHWW MPY>KUHHOTO
MasgTHUKa OT MAacChl Irpy3a M >KECTKOCTH NPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/BI MAJIBbIX KOJIEOaHUH, IPSIMOIIMHEHHOE PAaCIIpOCTpaHEHUE CBETA,
pa3jioxeHue Oelloro cBeTa B CIEKTP, M3YUYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWCTB HM300pakeHHs NpeaMmeTa B coOuparomiei
JWH3e, HAOIOJEHUE CIUIONMIHBIX M JIMHEWYaThIX CIEKTPOB HU3ITYyUCHUS):
CaMOCTOATETLHO  COOMpaTh YCTAaHOBKY €3 HM30BITOYHOTO Habopa
o0OpyZOBaHUs, OMHUCHIBATH XOJl OMbITAa W  €ro  Pe3yJbTaThl,
(dbopMynHpOBaTH BHIBOBI

IPOBOAUTH MPU HEOOXOJUMOCTH CEPHUIO0 MPSIMBIX MU3MEPEHUH, onpenemnss
CpeqHee 3HAYeHHE H3MepsAeMoil BenuuuHbl ((OKYCHOE paccTOsHUE
coOuparonieit JIMH3bI), OOOCHOBBIBaTH BBIOOp cHoco0a HU3MEpeHus
(u3MepuTenbpHOro npudopa);



MPOBOJIUTh  UCCJICIOBAHUE 3aBUCUMOCTEN (DU3UYECKUX BEIUYUH C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPECHHH (3aBUCUMOCTH TYTH OT BpPEMEHHU
IIpU PAaBHOYCKOPEHHOM JIBIKCHHHU 0€3 HadallbHOM CKOPOCTH, IMepuoja
KOJICOaHMI MaTeMaTHYEeCKOr0 MAasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH
yria OTpake€HUs CBETa OT yrja MajJcHUs U yIyia MpeJIOMJICHUs] OT yria
najieHus): IUJIAaHUPOBATh HCCIEOBAHHE, CAMOCTOSTEIBHO COOUpaTh
YCTaHOBKY, (DHKCHPOBAaTh PE3yNbTaThl  IOJYYCHHOW 3aBUCHUMOCTH
bu3MYecKUX BEIWYUH B BHUAEC TaONMUIl M rpadUKOB, JEJaTh BBIBOJBI IO
pe3yabTaTaM UCCIIeI0BaHUs;

NIPOBOJAUTh KOCBEHHBIE W3MEPCHUS (PU3NYECKUX BEIUYUH (CpeaHss
CKOPOCTh M YCKOpPEHHE Tejla TMPU PaBHOYCKOPEHHOM JIBHXKCHHH,
YCKOPEHHE CBOOOJTHOTO TMAaJeHUs, XECTKOCTh MPYXKHUHBI, KOIPOUIIMCHT
TPEHUSI CKOJIbKEHUS, MEXaHWUYeckass paboTa W MOIIHOCTh, 4YacTOTa U
neproy; KoyieOaHWK MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
OonTHYECKasl Ccuja CcoOuparonield JUH3bI, PAJAMOAKTUBHBIA  (POH):
IUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMCHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHON WHCTPYKIIUH, BBIYHCIIATH
3HAUCHWE BEJIIMYUHBI M aHATM3UPOBATH TOJYUCHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENIHOCTH U3MEPEHUH;

coOJ01aTh MpaBuila TEXHUKU O€30MaCHOCTH IIpU paboTe ¢ J1abopaTOpHBIM
000pya0BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKKM HU3YUYEHHBIX (DU3UUYECKUX MOJeNei:
MaTepHualibHas TOYKa, aOCOJIIOTHO TBEPAOE TEJO, TOYEUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JMH3a, IUJIAaHETapHas MOJEJIb aTroMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLMUINBI  JACHCTBUS  U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOmucaHus (B TOM YHCIE:
CIUJOMETP, NaTYMKW TIOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TMepuckomn, (oroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBAaX (PU3WYECKUX SBICHUH ©  HEOOXOAUMBIE (pu3MUEcKue
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMBl U CXEMATHUYHBIE PHUCYHKH U3YYCHHBIX TEXHHUECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX MPOIIECCOB
OpU PENICHUH YYeOHO-TPAKTUYECKUX 3a/ad, ONTUYECKUE CXEMbI IS
MIOCTPOCHMS N300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIeH JINH3E;
NPUBOJIUTHL  TpUMEPHl  (HaXoauTh  WHGOpPMAIMIO O  MPUMEPax)
MPAKTUYECKOTO HCIIOB30BaHUA (PU3MYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MPU OOpallleHUH ¢ MpudopamMu U



TEXHUYECKUMHU YCTPOICTBAMHU, COXPAHEHUs 3A0POBbS U COOJIIOICHHUS
HOPM 3KOJIOTUYECKOTO TIOBEJEHUS B OKPYKAOLIEH Cpee;

OCYLIECTBJISITh MOUCK HMHPOpMaUUU (U3HYECKOrO COJAEpKAHHUS B
HNuTepHere, caMOCTOSTENBHO (HOPMYIUPYS MOUCKOBBIN 3aMpoC, HaXOIUTh
NyTU ONpENeNeHUs: TOCTOBEPHOCTH MOJIYyYEHHON MH(OpPMAIMU Ha OCHOBE
MMEIOIINXCS 3HAHUM U JONOJHUTEIBHBIX HCTOYHUKOB;

UCIOJIb30BaTh MPH BBINOJHEHUH YUYEOHBIX 3aJaHUl HAyYHO-TIOMYJISPHYIO
AUTEepaTypy (PU3NYECKOrO  COAEp)KaHUs, CIPaBOYHbIE MaTepHalIbl,
pecypebl cetn MIHTEpHET, BlIaleTh NpUEMAMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
co3JaBaTh COOCTBEHHbIE MHCHbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHpOpPMAIIMM U3 HECKOJIBKUX HCTOYHMKOB (PU3MYECKOTO COJEpKaHuUs,
nyOIMYHO MPEACTAaBIATh PE3yIbTaThl MPOSKTHON MIIM UCCIEI0BATEIbCKON
NEATENIbHOCTH, TMpPH 3TOM TIPaMOTHO  HCHOJIb30BaTh  M3YYEHHBIN
NOHSATUMHBIA amnmapaT W3y4aemMoro paszzena (U3MKH U COMPOBOXKAATH
BBICTYIIJICHUE TMpPE3CHTalMe ¢ y4€TOM OCOOEHHOCTEW ayauTOpUu
CBEpPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [IOK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 dusnyeckue BEITUINHEI 2 1 bubmorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEECTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK



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.edso0.ru/7f416194

bubmuoreka [JOK

. .B 14 2
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya naBieHus: TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprierue KuAKOCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12



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

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 3 14.5



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

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. Mexanunueckue siBJIeHUS
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 10 1
ONIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumopeiicTBue e 20 1 3
MMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexanudueckue KoJjieOaHus 7 3 uommorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeTOBBIE SIBJEHHS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK



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

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

bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE 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 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1.®u3uka: 7-i knacc: 6a30BbIil ypoBeHb: yueOHUK, 7 knacc/ [lepsimkun .M.,
NpanoB A.U., AxunonepHoe o6mectBo «M3narensctBo «IIpocsemenne»
2.®u3uka: 8-i kiacc: 0a30BbIM ypOBEHb: YueOHUK, 8 kinacc/ Ileppimkun 1. M.,
NBanoB A. U., Axunonepnoe oomectso «M3natensctBo «IIpocBemenne»
3.®usuka: 9-if kinacc: 0a30BbIN ypOBEHb: yueOHUK, 9 kinacc/ [leppikun 1. M.,
I'yrauk E. M., UBanoB A. U., IletpoBa M. A., AkiinoHepHoe 00111eCTBO
«3narenscTBo «lIpocsemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1.«C6opHuk 3aga4 no ¢usuke 7-9 knace» nox pen. [epoimkuna

Jlykamuk B.U. COopHuk BompocoB U 3a7a4 1o ¢puszmuke. 7-9 ki. —
M.IIpocsemenue, 2010. —192¢

2. Kupuk JILA. ®uszuka — 7. Pa3HOypoBHEBbIE CAMOCTOSATEIbHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ u3ganue,- M.MJIEKCA, 2013.

3. «KoHTponsHO-U3MepuTenbHble MaTepuanbl. Pusuka. 7 kinacc/Coct. H.U.
3opuH. — 2-e u3a.,nepepad. — M.:.BAKO, 2013

4. «KoHTpOapHO-U3MepuTeNbHbIe MaTepHuaibl. ®usuka. 8xmacc/Coct. H. .
3opuH. — 2-e u3a.,nepepad. — M.:.BAKO, 2013

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET
7 KIIACC

1. bubnmoreka — Bcé 1o npeamery «duszukay. — Pexxum nocryna:
http://www.proshkolu.ru

2. BuneoonsiTel Ha ypokaXx. — Pesxxum gocryma: http://fizika-class.narod.ru
3. Enunas xomnekuus udpoBhIX 00pa3oBaTEIbHBIX pecypcoB. — Pexxum
nocryma: http://school- collection.edu.ru

4. VlatepecHbie MaTepuaibl K ypokam (GU3UKHU MO TeMaM; TECTHI TI0 TEMaM;
HarJsAHBIE TTOcoOUs K ypokaM. — Pesxum poctyna: http://class-fizika.narod.ru
5. udpossie 0OpazoBaTenbHBIE pecypchl. — Pexxum goctyna:
http://www.openclass.ru

6. DeKTpoHHbIE Y4eOHUKH N0 Pusnke. — Pexxum nocryna:
http://www.fizika.ru

8 KITACC

1. bubnunoreka — Bcé no npeamery «duszukay. — Pexxum nocryna:
http://www.proshkolu.ru



2. BugeoomnsiTel Ha ypokax. — Pesxum nocryma: http:/fizika-class.narod.ru
3. Eaunas komekius 1udpoBeix 00pa3oBaTeIbHBIX PeCypCoB. — Pexum



