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HOACHUTEJBHAS 3AIIUCKA

[Iporpamma no ¢u3uke Ha ypOBHE OCHOBHOTO OOILIEr0 0Opa3oBaHMs COCTaBJIEHA Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUM K pe3ylbTaTaM OCBOEHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpazoBarenbHON TIporpammbl, peactaBieHHbIXx B DI'OC OO0, a Takxke ¢ yuérom (deaeparbHON
paboueii mporpammsl Bocnintanus 1 KoHuenimu npenogaBanus yueOHoro npeamera «Pu3nkay.

IIpu cocTaBiieHUN IPOrpaMMBbl HCOJIb30BAHBI:

- ®enepanbHblil 3ak0H «O0 00pa3oBanuu B Poccuiickoit denepamum» ot 29.12.2012 roga Ne 273 -
@®3 (B pemakius ot 02.06.2016, ¢ u3m. u gom., Bctym. B cuiy ¢ 01.07.2016). Pegakums ot 19.02.2018
(c m3M. u gor. Berym. B cuiry ¢ 06.03.2018);

-Oenepanbubiil 3akoH 0T 24 utons 2023 r. N 264-03 "O BHeceHuu u3zMeHeHuili B denepanbHblil
3akoH "O06 oOpazoBanuu B Poccuiickoit ®enepanun”

- OenepanbHas oOpa3oBaTelibHas IporpaMma OCHOBHOIO OOmIero o0pa3oBaHUs, YTBEpXkACHA
npukazoM MunuctepcTBa npocsenienus: Poccuiickoit @enepanuu ot 16 HOsiOps 2022 r. Ne 993
https://www.garant.ru/products/ipo/prime/doc/405897655/

- CanlluH 2.4.3648-20 «CaHUTapHO-3NIUIEMHUOJIOTHIECKAE TPEOOBaHUSA K OpTraHU3aIHsIM
BOCHHUTAHUS U 00yUEHUsI, OTJbIXA U 03[JOPOBIICHUS ACTEH U MOJIOIEKI.

- «O6 yrBepxnenun CaunlluH 2.4.2.3286-15 «CanutapHOo-31UAeMHOJIOTHYECKHEe TPeOOBaHUS K
YCIIOBUSIM M OpraHu3alid oOyueHuss M BOCIUTAaHUS B OPraHU3alMsIX, OCYILECTBIISIOLINX
00pa3oBaTEeNbHYIO0 JCATEIBHOCTh 110 aJalTHPOBAHHBIM OCHOBHBIM 00II€00pa30BaTEIbHBIM
mporpaMMaM  JUIsi  OOYYarOIIMXCS C  OrPaHUYCHHBIMH  BO3MOXHOCTSMH  3J0POBbS‘
(3apeructpupoBano B Muntocte Poccun 14.08.2015 Ne 38528);

Copneprkanrie IporpaMMsl 1Mo (PU3HMKE HANpaBiIeHO HAa (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOYy4arolUXCsl M OpraHMU3allMI0 M3Y4eHHs (U3UKU Ha JIeATENbHOCTHOW OcHOBe. B
mporpaMMe o GU3NKe YIUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO MpeMeTa B peaan3aluy TpeOOBaHuM
OI'OC OO0 x IaHUPYEMbIM JTUYHOCTHBIM U METANPEIMETHBIM pe3yibTaTaM OOyUeHHs, a TaKKe
MEXIMPEIMETHBIE CBSA3H €CTECTBEHHO-HAYUHbIX YU€OHBIX ITPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBaHus.

[IporpamMMa mo ¢u3MKe ycTaHABIMBAET paclpeaelieHHe y4eOHOro marepuana 1o ToAaM
oOyueHwus (1o KJ1accam), mpeiaraeT IPUMEPHYIO MOCIeI0BaTEIbHOCTh U3YUEHHSI TEM, OCHOBAHHYIO
Ha JIOTUKE Pa3BUTHUS MIPEIMETHOTO COAECPKAHUSI U yU€Te BO3PACTHBIX OCOOCHHOCTEN 00yUarommxcs.

[IporpamMma no ¢u3suke pazpaboTaHa Cc LENbI0 OKa3aHUS METOJUYECKON MOMOILIN YUUTEIIO B
co3JIaHUM paboueil MporpamMMsbl 10 Y4eOHOMY MTPEIMETY.

du3uka SBISIETCI CUCTEMOOOPA3YIOMIUM ISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB,
MOCKOJIbKY (U3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SIBJICHMM, M3ydaeMbIX XHUMHEH,
ouosorueit, actpoHomue u (uznueckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYyYHYIO
KapTUHY MHpa, IPEJIOCTABIsIET Hanboiee siCHbIe 00pa3ilbl MPUMEHEHHS HAyYHOTO METO/1a IIO3HAHUS,
TO €CTh CII0c00a MOJTYUYEHHUs JOCTOBEPHBIX 3HAHUN O MUpE.

Opna W3 THaBHBIX 3aj4ad (pu3Myeckoro oOpa3oBaHUs B CTPYKType o0Iiero obpazoBaHUS
COCTOMT B (OPMHPOBAHUU €CTECTBEHHO-HAy4YHON TIpaMOTHOCTM U UHTEpeca K HayKe Yy
00y4aroIuXxcs.

N3ydyenne ¢u3uku Ha 0a30BOM ypOBHE MpEANoOjaraeT OBJAJCHHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOLUIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:

® Hay4HO OOBSICHSTH SIBIICHUS;

® OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMUS;

® UHTEPNpPETUPOBATH JAaHHbIE U HCIOJB30BaTh Hay4YHbIE JIOKa3aTeIbCTBA IS
MOJTy4EHUS BHIBOJIOB.

emn w3ydyeHus ¢GU3NKK HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsS OINPEICICHBI B
Konnenmuu npenonaBanus yueOHoro mnpeamera «Pusnka» B 00pa30BaTENbHBIX OPraHU3ALUIX
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Poccuiickoit ®enepanuu, peaqu3yOIIUX OCHOBHBIE 00II€00pa30BaTENbHbIE MPOTPAMMBIL,
yrBepxkaAEHHON pemenneM Kosermm MunucrepcrBa mnpocsemeHus Poccuiickoit Denepanyu
(mpotoxomn ot 3 nekadbps 2019 r. Ne [IK-48H).

esn uzyvyenusi pu3nKu:

e puOOpeTeHrEe UHTEpeca U CTpPeMJICHHs 00ydJaroIuXcsl K HAyYHOMY U3YYEHHIO TPUPOJIbI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

e pa3BUTHE TMPEACTABICHUI O HAYYHOM METOA€ TMO3HaHUA U  (OPMHUPOBAHUE
HCCIIEIOBATENILCKOIO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

e (opmHupoBaHME HAay4YHOTO MHPOBO33PEHHS KaK pe3ysbTara H3yuyeHUsS OCHOB CTPOCHHS
MaTepud U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

e (opmupoBaHUE MpeCTaBICHUA O pOJIK (PU3UKHU JIJIsl Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHII;

e pa3BUTHE TMPEACTABICHUI O BO3MOXHBIX cdepax Oyaymieil mnpodeccuoHaIbHOMI
JEeSTeTbHOCTH, CBSI3aHHOM C (DM3MKOH, MOATOTOBKA K JalbHEHIIEMY OOYyYEHHIO B 3TOM
HaIpaBJICHUU.

JlocTuxkeHue 3TUX 1esiel IporpaMMel 1o (pU3uKe Ha ypOBHE OCHOBHOTO 00IIEro 00pa30BaHUs

o0ecreunBaeTcs peleHueM CIeAYONnX 3aay:

e puOOpeTeHHEe 3HAHUHN O AMCKPETHOM CTPOCHUHU BEIIECTBA, O MEXaHMYECKHX, TEILJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e puOOpEeTeHHE YMEHUI OMUCHIBATH U OOBSACHATH GU3UUYECKUE SBICHHS C UCIIOJIb30BAHUEM
MOJyYEHHBIX 3HAHMI;

® OCBOCHHME METOAOB pELIEHUS MPOCTEHIINX pacuy€THBIX 3aJad C HCIOJIb30BaHUEM
(bu3nyecKnux Mojeel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHUU HaOJIOJaTh MPUPOIHBIE SIBJIEHUS U BBIIOJIHATH ONBITHI, Ja0OpaTOpHbIE
paboThl M DSKCHEPHUMEHTAIbHbIE HCCIEIOBAaHUS C HCIOJb30BAHUEM H3MEPUTENbHBIX
prOopoOB;

e O0CBOGHHME MNpPUEMOB paboThl ¢ uHPopManuedl (U3MUECKOTO COJEp)KaHus, BKIIOYas
MH(OPMAIIHIO O COBPEMEHHBIX JOCTIXKEHUSAX (PU3UKH, aHAIU3 U KPUTUYECKOE OLIEHUBAaHUE
uH(pOpMaINH;

® 3HAaKOMCTBO CO cdepamMH Npo(ecCHOHANIBHON NEesTeIbHOCTH, CBA3aHHBIMU C (PU3UKOHU, U
COBPEMEHHBIMU TEXHOJIOIMSIMHU, OCHOBAHHBIMHU Ha JOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha u3yuenue ¢pusuku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs
otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZeN0), B 8 kitacce — 68 yacoB (2 yaca B
Heneno), B 9 kinacce — 102 vaca (3 yaca B HEJIEIO).

[Ipeiaraemslii B mporpamMme 1o (pu3uke nepeyeHb JJabopaToOpHbIX PadOT U OMBITOB MO3BOJISET

YUUTHIBaTh UHIUBUyalbHbIE OCOOCHHOCTH OOYYAIOIINXCS, CIIUCKA SKCIIEPUMEHTAIbHBIX 3aJJaHui,
mpearaéMbix B paMKax OCHOBHOTO TOCYJJapCTBEHHOT'O 3K3aMeHa 1o (PU3HKeE.

COILEPKAHUE OBYYEHUSA
7 KJIACC

Paznen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKILET0 MUPA.

®usuka — Hayka o mpupoge. SIBieHus npuponbl. DU3MYECKUE SBJICHUS: MEXAHUYECKUE,
TEIUIOBbIE, SJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuuHbL. M3Mmepenune ¢Gu3mdeckux BenuuuH. Dusmdeckue TPUOOPHI.
[TorpemHocTh n3MepeHuii. MexayHapoHas CUCTEMA €IUHMUII.

Kak ¢u3nka u apyrue ecTecTBEHHbIE HAYKH U3Yy4aloT NpUpoy. EcTecTBeHHO-HAYUYHBIH METOA
MO3HaHUs: HaOJIOIeHUE, TOCTAHOBKA HAyYHOTI'O BOMPOCA, BBIABIKEHUE THUIOTE3, SKCIIEPUMEHT 10



MPOBEpPKE THIIOTE3, OOBSICHEHHE HaOomaeMoro siBieHus. OmnucaHue (QU3MYECKHX SBICHUH C
IIOMOILBIO MOJIEIIEH.
Jemoncmpayuu.
1. MexaHuueckue, TEIIOBbIC, DJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIC SIBIICHUSI.
2. O®wusnveckue MpUOOPHI M MPOLEAypa MPSAMBIX H3MEPEHHH aHAJIOTOBBIM M LU(POBBIM
puOOpOM.
Jlabopamopuusie pabomot u onvimel.
Omnpenenenre UEHBI JeNIeHUs MIKAIbl K3MEPUTEIHLHOrO Mproopa.
N3MepeHne pacCTosTHUM.
W3mepenune 06bEMa KUAKOCTH U TBEPAOTO TETA.
Omnpenenenre pa3smMepoB MaJIbIX TEIl.
WN3mepenue Temmeparypbl MHpH TOMOIIM SKMIKOCTHOTO TEepMOMETpa U JlaTUMKa
TEeMIIEPATypHI.

oW E

6. IlpoBeneHne wuCCIEIOBaHUS 1O TPOBEPKE THUIIOTE3bl: JTAIBHOCTh TOJNETA MIApUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIIE BHICOTA MTyCKA.

Pa3znen 2. [lepBoHayaibHbIe CBEJEHUS 0 CTPOEHHUHU BelleCTBA.

CtpoeHue BemiecTBa: aTOMbl U MOJIEKYIIbI, UX pa3Mepbl. OMBITHI, TOKA3bIBAIOLINE JUCKPETHOE
CTPOCHHUE BEILIECTBA.

JIBmxenue wyactui] BemiecTBa. CBs3b CKOPOCTH JBHKEHHUS YacTHI[ C TEMIIEpaTypoOH.
bpoynoBckoe nBuxenue, auddys3us. BzaumoneldcTBMe UaCTHI] BELIECTBA: MPUTSKEHHE U
OTTaJKHUBaHUE.

ArperaTtHble  COCTOSIHUS ~ BEIIECTBA: CTPOEHUE Ta30B, OKUAKOCTEM U TBEPIBIX
(KpucTayinueckux) Ted. B3auMoCBs3b MEXIYy CBOWCTBAMHM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HabGmoneHne 6poyHOBCKOTO JBHKEHUS.

2. Hab6monenue nuddys3uu.

3. HaOmromenue siBneHU, OOBACHSIONUXCS MPUTSHKEHUEM WM OTTAIKMBAHMEM YaCTHIL

BEILIECTBA.

Jlabopamopuvie pabomsl u onsimol.

1. Omnenka nuamerpa aToMa METOJIOM PSJIOB (C HUCTOJIb30BaHUEM (hoTorpaduii).

2. OmbIThI 10 HAOTIOACHUIO TEIJIOBOTO PACHIUPEHUS T'a30B.

3. OmbIThI 10 OOHAPYKEHUIO JEHUCTBHS CUIT MOJIEKYIISIPHOTO MPUTSIKEHUS.

Pa3nen 3. /IBu:xeHue u B3aumMo/jieiicTBue TeJl.

Mexannyeckoe nBrkeHue. PaBHoMepHOEe 1 HepaBHOMepHOe NBIkeHne. CxopocTs. Cpennsis
CKOPOCTb IPU HEPABHOMEPHOM JIBUKEHUU. PacuéT myTu u BpeMEeHH JIBH>KEHHUSI.

SABnenue uHepuuu. 3akoH UHEpLUUHU. B3anumoelicTBre Tel Kak MpUYMHA U3MEHEHUSI CKOPOCTH
JIBIDKEHUs Tenln. Macca kak mepa mHepTHocTtu Tena. [lmoTHocTs BemecTBa. CBSi3p TJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B eMHUIIE 00BEMa BEIECTBA.

Cuila Kak xapakTepUCTUKA B3auMojercTBus Ten. Cuna ynpyroctu u 3akoH ['yka. M3amepenue
CWJIBI C TIOMOILbIO IMHAMOMETpA. SIBJIEHUE TATOTEHUS U cuiia TskecTh. Cuila TSKECTH Ha APYTHUX
manerax. Bec tema. Heecomocth. CriokeHHe CHJI, HAMpaBJICHHBIX IO OJHOM MPSMOM.
PaBHopelicTByromas cuii. Cuna TpeHus. TpeHue CKOJIbXKEHUS U TPEHUE MOKos. TpeHne B Ipupoie u
TEXHUKE.

Jemoncmpayuu.

1. HaOmroneHrne MEXaHUYECKOTO IBWKEHUS TeIa.

2. H3mepeHne CKOpOCTH MPSIMOJIMHEWHOTO TBUYKCHUS.

3. HabGmronenwe siBleHUs HHEPIIUU.



4.
S.
6.

Habnronenne u3MeHeHus! CKOPOCTH MTPU B3aUMOJICHCTBUN Tedl.
CpaBHeHME Macc 10 B3aUMOACHCTBUIO TEIL.
Ciio)xeHue cuil, HalpaBJIEHHbBIX IO OJIHOM MPSAMOM.

Jlabopamopuusie pabomot u onvimel.

1.

OmnpeneneHre CKOPOCTH DPABHOMEPHOI'O JBMKEHMS (IIApUKa B IKUAKOCTH, MOJEIH
3JIEKTPUYECKOTO aBTOMOOMIIS U TaK J1ajiee).

OmnpeneneHue cpeAHell CKOPOCTH CKOJIbKEHUS Opycka WIM IIapuKa I0 HaKJIOHHOW
IJIOCKOCTH.

Omnpenenenue WIOTHOCTU TBEPAOIO TeA.

OmnbITH, EMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsokeHHs (aedopmanuu) HpyKUHBI OT
IIPUJIOKEHHOMN CHUJIBL.

OnbIThl, AEMOHCTPUPYIOLUE 3aBUCHUMOCTb CHMJIbl TPEHHUS CKOJIBKEHMs OT Beca Teja U
XapakTepa COINPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nea 4. /laBiienune TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

Jasnenue. CriocoObl yMEHBIIICHUS W yBENWYEHUs aaBieHus. [laBneHue raza. 3aBUCHMOCTh
JaBJIeHUA ra3a oT o0bEMa, Temmeparypsl. [lepenaua naBneHuss TBEPABIMH TEJIaMH, KUAKOCTIMU U
razamu. 3akoH Ilackana. [lHeBmaTnMueckue MamuHbl. 3aBUCHUMOCTb JABJIEHUS MKUIAKOCTH OT

riyounsl. ['unpocrarndyeckuii napagokc. Coobmaromuecs cocyabl. [ mapaBimueckine MeXaHU3MBI.
Atmocdepa 3emim u atmochepHoe napieHue. [IpUYMHBI CyIIeCTBOBAaHHS BO3/YIIHOM

obonouku 3eman. Ombir Toppuuemnu. M3mepenue arMocdepHOro JgaBieHUs. 3aBUCUMOCTb

aTMOC(epHOTO JIaBJIEHHS OT BBICOTHI HaJl ypoBHEM Mopsi. [IpuOops! 11 u3MepeHust aTM. JaBJICHUS.

JleficTBUE KMJIKOCTH M ra3a Ha MOTPY:KEHHOE B HHUX TeNo. BrITankuBaromas (apXxumenoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.
JHemoncmpayuu.

N~ wdPE

3aBUCHMOCTD JaBJIEHUS ra3a OT TEMIEPATYPBHI.

Ilepenada naBineHus KUIKOCTHIO U Fa30M.

Coobmarommuecst CoCybl.

I'mppaBnuueckuit mpecc.

[IposiBnenue nericTBUs aTMoc(hepHOTO JaBICHHUS.

3aBHUCHUMOCTD BBITAJ. CUJIBI OT 00BEMA MOTPYKEHHOM YaCTH Teja U INIOTHOCTH >KUIKOCTH.
PaBeHCTBO BBITATKUBAIOIIECH CUJIbI BECY BEITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus Te: IUIABaHUE WM MOTPYKEHUE TE B 3aBUCUMOCTH OT COOTHOIIEHUS
IUIOTHOCTEH TeNa U KUIKOCTH.

Jlabopamopuvie pabomsl u onsimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca TeJa B BOJIE OT 00bEMa MOTPYKEHHOM B )KUAKOCTb YaCTH
Tela.

OrnpezeneHre BHITAIKMBAIOIICH CUITBI, JEHCTBYIOLIEH Ha TEJO, MOTPYKEHHOE B KUIKOCTb.
[TpoBepka HE3aBUCHMOCTH BHITAIKMBAIOILECH CHJIbI, JEHCTBYIOIIEH HA TEJIO B )KUIKOCTH, OT
Macchl Tela.

OMBITHL, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTh BHITAJIKUBAIOLIEH CUJIBI, ACHCTBYIONIIEH Ha TEJIO
B )KHJIKOCTH, OT 00BEMA MOTPYKEHHON B KUAKOCTh YaCTH TeJa U OT MIIOTHOCTH KHUJIKOCTH.
KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHME JIOAKM U OINpEAENICHHE €€
TPY30MOABbEMHOCTH.

Pa3nea 5. PaGora m MOIIHOCTD. JHEprus.

Mexanundeckast pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJ0K, HAKJIOHHAsA IUIOCKOCTh. [IpaBuiio paBHOBecHs phlyara.
[IpuMeneHue npaBuiia paBHOBECHS pbluara K 0J10Kky. «3o0soToe npaBmiio» Mexanuku. KIT/] mpocThix
MexaHu3MoB. [IpocTbie MeXaHNU3MBI B OBITY M TEXHHUKE.
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Mexanunueckas sHeprus. Kunernueckass U nmoTeHUUadbHas 3Heprus. [IpeBpaiienue oHOTro
BHJIa MEXAHUYECKON PHEPTUU B IPYroi. 3aKOH COXPAaHEHUS SHEPTUHU B MEXAHUKE.

Jemoncmpayuu.

1. TIpumepbl IPOCTHIX MEXAaHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Onpenenenue paOOTHIl CHUJIBI TPEHUS TP PABHOMEPHOM JIBIDKCHMH Tella 10

TOPU30HTAIILHOM MOBEPXHOCTH.

2. HccnenoBaHue ycIOBHI paBHOBECHS phluara.
N3amepenne KIIJI HakTOHHOM TJIOCKOCTH.
4. H3yueHue 3aKOHA COXPAaHEHUSI MEXAHUYECKOUN SHEPTUU.

w

8 KUIIACC

Pa3pen 6. TerioBbIe IBJICHUS.

OcCHOBHBIE TOJIOKEHUST MOJIEKYJISIPHO--KMHETHYECKON TEOPUU CTpOEHHUs BellecTBa. Macca u
pa3Mepbl  aToMOB M MOJeKyd. ONbIThl, TOATBEPXKIAIONIME  OCHOBHBIE  MOJIOKECHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopnenu TBEPAOro, KHUAKOTO U ra3000pa3HOro COCTOSHUM BemiecTBa. Kpucrannumueckue u
amopdusie Tena. OOBICHEHHE CBOMCTB ra3oB, KUJIKOCTEH M TBEPABIX TET HA OCHOBE IMOJIOKEHUUN
MOJICKYJIIPHO--KUHETUYECKOW Teopur. (CMayuBaHWE€ W KaNWUISIPHBIE SIBJICHUA. |eIJIOBOE
pacUIMpEHHE U CKATHUE.

Temneparypa. CBsA3b TEMIEPATYPBI CO CKOPOCTHIO TEIJIOBOTO ABMKEHUS YacTull. BHyTpeHHs s
sHeprusi. CriocoObl H3MEHEHHSI BHYTPEHHEH SHEPTUU: TeIUIOoNepeaada U CoOBepIieHne padboTel. Bubl
TEIUIONEePEIaun: TEIIONPOBOIHOCTh, KOHBEKIIUS, H3TyYCHUE.

KonuuecTBo TemnoThl. YaenbHas TEMIOEMKOCTh BEIIECTBA. [eMIO00MEH M TEIUIOBOE
paBHOBecHe. YpaBHeHHE TemioBoro Oananca. [lnmaBieHwe M OTBepAEBaHHME KPUCTATUYECKUX
BEIIIECTB. Y IenbHas TeruioTa miasnenus. [lapooOpazoBanue u konaencanus. Mcnapenue. Kunenue.
VYnenpHas TerioTa mapooOpa3oBaHUs. 3aBUCHUMOCTb TEMIIEPATYPhl KUIIEHUS OT aTMOC(EPHOro
JABJICHUSI.

Bnaxxnocts Bo3ayxa.

DHeprus ToIMBa. Y IeibHas TEMI0Ta CrOpaHus.

[Tpunnumne: padoTs! TeroBsix apurareneit KI1J[ termmoBoro npurarens. TermnoBeie ABUTaTENN
Y 3a11UTa OKPYKAIOLIEH Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SPHEPTUU B TEIJIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.
Ha6monenue nuddysumn.
Habmoienue sSBiIeHU CMaYMBaHUsI U KAMMJUTSIPHBIX SBJICHHA.
HaGmronenne TenioBoro pacuimpeHust Te.
N3menenune naBieHus ra3a mpu K3MEHEHHH 00bEMa M HArpEeBaHUH W OXJIAXKICHHH.
[IpaBuna nuamepenus remnepaTypsl.
Bunel reruionepenayn.
OxunaxieHre Ipy COBepIIeHUH PabOThlI.
Harpesanue npu coBepiieHHH padOThl BHEUTHUMH CHUJIAMH.
. CpaBHeHuE TEMIIOEMKOCTEN PA3JIMYHBIX BEILIECTB.
. Habmoienue xuneHus.

CoNaORrwODdE
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. HaGmroenne mocTosTHCTBA TEMIIEPATypPhI MPH TUIABICHUH.
. Monenu TemioBbIX ABUTATEIIEH.
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Jlabopamopmuvie padbomul u onvimol.

OnbITH IO OOHAPYXKEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKEHUSI.

OnpIThI 10 BRIPAIIMBAHUIO KPUCTAIOB IOBAPEHHOW COJIM WIIM caxapa.

OnpIThI 10 HAOIOEHUIO TETNIOBOTO PACIIMPEHUSI Ta30B, )KUKOCTEH U TBEPABIX TEl.

Omnpenenenue 1aBIeHNUs BO3AyXa B OaNIOHE MINPHIIA.

OnepIThl, JEMOHCTPUPYIOLUIME 3aBUCUMOCTb [JaBJIEHHUS BO3AyXa OT €ro oobéma Hu

HarpeBaHus WIH OXJIAXKICHUS.

6. IlpoBepka rumoTe3bl JHMHEHMHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUAKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIIepaTyphl.

7. Habmonenue M3MEHEHUS BHYTPEHHEH SHEpruM Tejla B pe3yibTaTe TEIJIoNeperadd |
paboThI BHEITHUX CHIL.

oW e

8. MHccnenoBanue sBICHUS TEINIOOOMEHA PU CMEIIMBAHUY XOJOJHON U ropsiueil BObI.
9. OmnpeneneHune KOJUYECTBA TEIJIOTHI, MOJIYYE€HHOI'O BOJOH MPH TEMJI000MEHE C HarpeThiM
METAIINYECKUM LIUITUHAPOM.

10. Onpenenenne yaenbHON TETNIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mporecca UCIapeHusl.

12. OnpeneneHre OTHOCUTENIBHOM BIa)KHOCTH BO3yXa.

13. Onpenenenue yaenbHOM TETUIOTHI IJIABJICHUS JIbA.

Pazjen 7. DiekTpuyeckne u MATHUTHBIE SIBJICHUS.

Onexrpuszauus Tes. JIBa poja 3JE€KTpUYECKUX 3apsAnoB. B3anMonelcTBUe 3apsKEHHBIX TEI.
3akoH KynoHa (3aBUCHMMOCTb CHIIBI B3aUMOJCHUCTBUS 3apsKCHHBIX TeJl OT BEJIWYHMHBI 3apsAloB U
paccTOosSHUS MEXY TEJIaMu).

Onextpuueckoe mnone. Hanpsox€HHOCTh anekTpuyeckoro mnoisd. IlpuHnun cyneprno3unuu
JIEKTPUUYECKUX NOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaaoB. DJIeMEHTapHbIN dJeKTpuuecKuil 3apsa. CTpoeHue aroma.
[IpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHUSI AIEKTPUYECKOTO 3apsiia.

DONEeKTpUUECKUH TOK. YCIOBUS CYLIECTBOBAaHHUS AJIEKTPUYECKOro ToKa. McTouyHuKH
MIOCTOSIHHOTO TOKa. JIeHCTBHMSA 3IEKTPUYECKOro TOKa (TEMOoBOE, XHMHYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onexktpuueckas uenb. Cuna TOKa. OiekTpuueckoe HampspkeHue. ComnmpoTHBIEHHE
MIPOBOJAHMKA. YJENbHOE CONPOTHUBIEHUE BemecTBa. 3akoH Owma Juid  yyacTKa  LIEMH.
ITocnenoBarenbHOE U apauIEIbHOE COETUHEHUE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTb 3yIeKTpHUecKoro Toka. 3akoH /xoymns—JleHna. DnekTpudyeckue Henu u
MOTpeOUTENH PIEKTPUUECKOl sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTostHHBIE MarHWTHL. B3aumonelcTBHE MOCTOSHHBIX MAarHMTOB. MarmuTtHoe IoJe.
MaruuTtHoe nosie 3eMiId ¥ €ro 3HaueHue A ku3HU Ha 3emuie. OnbIT Opcrena. MarHuTHoe nosue
NEKTPUYECKOro ToKa. [IpMeHeHne 31eKTpOMarHuToB B TeEXHUKE. [IeficTBME MarHUTHOTO TOJISI Ha
MIPOBOJHUK C TOKOM. DJIEKTPOBUTaTEb OCTOSIHHOTO TOKa. cnonp3oBanue aniekTpoBUraTesieil B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @Papanes.  SBneHune  3neKTpoMarHUTHOM — MHAyknuu. llpaBuno  JleHna.
Onexrporeneparop. CrocoObl MONydeHHUs DSJIEKTPUUYECKOH HSHEpruu. DJIEKTPOCTAHIMHM Ha
BO300HOBJIIEMBIX HCTOYHHUKAX SHEPTHUH.

Hemoncmpayuu.

DnekTpu3anus Teul.

JIBa posia 2JIEKTpUYECKUX 3apsI0B U B3aUMOJIEHCTBHUE 3apsyKEHHBIX TEII.
Y CTpolCTBO M IEMCTBUE AIEKTPOCKOTA.

OneKTpocTaTudecKas NHAYKIHS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3apsI/I0B.

arwpnE



[IpOBOIHUKY U TUBIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO MOJIS.
HcTOUYHUKH TOCTOSTHHOT'O TOKA.

JlelicTBUSA SIIEKTPUYECKOTO TOKA.

. DINEKTPUUECKUI TOK B )KUJKOCTH.

. ['a30BBbIi1 pazpsm.

. I3MepeHue cuiibl TOKa aMIIepMETPOM.

. I3MepeHue 3J1eKTpUYeCKOro HaMpsHKEHUS BOJIBTMETPOM.

. PeoctaTt u MarasuH cOnpoTHBJICHUM.

. BzauMoaelicTBue NOCTOSSHHBIX MarHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH Pa3JICJICHHS TIOJIFOCOB MArHUTA.
. MonenupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

. OnbIT OpcTena.

. MarauTHOe noJjie ToKa. JJIeKTPOMArHuT.

. [lelicTBME€ MAarHUTHOTO MOJIS1 HA POBOJHUK C TOKOM.

. DJNEKTPOABUTATEIb IOCTOSHHOTO TOKA.

. UccnepoBanue siBIEHUS 31€KTPOMArHUTHOM MHIYKIUU.

. OnbrTer @apapest.

. 3aBUCHMOCTD HaIlpaBJICHUS MHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
. DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuuvie pabomot u onvimel.

ok wbnE

10.
11.
12.

13.
14.
15.
16.
17.

18.
19.
20.
21.

OmnbITH IO HAOTIOACHUIO SJCKTPU3AIUH TEJI MHAYKIIUEH U TIPH CONPUKOCHOBEHHH.
WccnenoBanue 1eHCTBUS JIEKTPUUYECKOTO MOJIS HA IPOBOJIHUKH U JUDJIEKTPUKU.
C6opka 1 mpoBepka pabOThl ANEKTPHUUECKON LEMH MOCTOSHHOTO TOKa.

W3mepenue u peryinpoBaHue CUIIbI TOKA.

W3mepenue u perynupoBaHue HapsKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYILETO 4€pe3 PE3UCTOP, OT CONPOTHUBICHUS

pe3ncTOpa U HANPSKEHUSI Ha PE3UCTOPE.

OHLITBI, ACMOHCTPUPYIOIIHE 3aBUCUMOCTD JJICKTPHUYCCKOT'O COIIPOTUBJICHHUA ITPOBOJHHUKA

OT €ro JJIMHBI, TIJIOIIaU IMOMIICPEYHOro CCUCHUA U MaTCpuala.

HpOBepKa mpaBujia CJIOXKCHUA Haprl)KeHI/Iﬁ Ipu 1IoCjacaA0BaTCIIbHOM COCAWMHCHUN OBYX

PE3UCTOPOB.
[TpoBepka mpaBuiIa it CUIIbI TOKA MPH MapajieIbHOM COSIMHEHUU PE3UCTOPOB.
Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OmnpeneneHre MOIITHOCTH DJICKTPUUECKOTO TOKA, BBIZCISIEMON Ha PE3UCTOPE.

HccnegoBaHue 3aBUCUMOCTH CHIIBI TOKa, UAYHICTO YCPEC3 JIAMIIOYKY, OT HAIIPSXKCHUA Ha

HEH.
Omnpenenenne KII/I nHarpesarens.
HccnenoBanne MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSIHHBIX MarHUTOB.

I/I3y‘-ICHI/IC MAarauTHOT'O ITOJIA TOCTOSIHHBIX MArHuTOB IPHU UX OG’BCIII/IHCHI/II/I " pasaCJICHUU.

HccnegoBanue aeicTBUS QJICKTPHUYICCKOI'0 TOKa HA MAariHuTHYIO CTPCIIKY.

OHBITBI, JACMOHCTPUPYIOINHUE 3aBUCUMOCTE CHIIBL BBaHMO,Z[CfICTBPIH KaTyiKu ¢ TOKOM H

MarHuTa OT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYyIIIKE.
I/IBY‘-IGHI/IG ,Z[GI\/'ICTBI/ISI MAar"avMTHOTIO I10JI Ha IMTPOBOJHUK C TOKOM.
KonctpyupoBanue u u3ydeHue padoThl SJIEKTPOABUTaTEIsl.
N3amepenne KIIJI anekTpoaBuraTeIbHOM YCTAHOBKH.

OneITEL 110 HUCCICIOBAaHUIKO ABJICHUA BHeKT‘pOMaFHHTHOﬁ WHAYKOWUH: HCCICA0OBAHHUC

W3MEHEHUN 3HAUYCHUS U HaIpaBJICHUA WHAYKIUOHHOI'O TOKA.
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Pa3nea 8. Mexannueckue siBJIeHUsI.

Mexannueckoe aBwkeHHe. MatepuanbHas Touka. Cuctema orcdyé€ra. OTHOCHUTEIBHOCTD
MEXaHWYECKOT0 IBIKCHMS. PaBHOMepHOe mpsMoiauHEHOe nBWKeHHe. HepaBHoMmepHOe
npsMoJuHEiHOe nBWKeHue. CpeaHsss M MIHOBEHHAs CKOPOCTh Tejda IpU HEPaBHOMEPHOM
JBUKECHUM.

VYckopenue. PaBHOyCKOpeHHOE TpsMOJIMHEHHOEe aBmxkeHue. CBoOomHoe majneHue. OnbIThl
lanunes.

PaBHOMepHOE nBHXKEHHME IO OKpyXHOcTU. Ilepmon m uactota obOpamieHus. JluneliHas u
yrioBasi cKkopocTu. LleHTpocTpeMUTENbHOE YCKOPEHHUE.

IlepBeii 3axkoH HprotoHa. Bropoit 3akon Herotona. Tperuit 3axkoH Herorona. Ilpuniun
CYNEPIO3ULIMH CUIIL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHHs: CHJIa TPEHUSI CKOJIBKEHUS, CHJIa TPEHUS TIOKOS,
JpyTye BUIbl TPEHHUS.

Cuna TSKECTH U 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpeHUe cBOOOIHOTO najeHus. [[Bmkenune
ma"eT Bokpyr Coinnua. [lepBas kocmudeckast ckopocTs. HeBecoMOCTh U eperpysKHu.

PaBHOBecue MatepuanbHOM TOuku. AGco0THO TBEPAOE Teno. PaBHoBecue TBEPIOro Tena ¢
3aKpEIUIEHHON OChIO BpaleHuss. MOMeHT cuiibl. LIeHTp TsKecTH.

Nmnynec Tena. M3menenune umnyinbca. MMmynbc cuiibl. 3aKOH COXpPAaHEHHUS HMITYJbCA.
PeaktuBHOE BHKEHUE.

Mexanunueckas pabota U MOLTHOCTh. PaboTa cuit TskecTu, ynpyroctH, TpeHus. CBsi3b SHEPTUU
u pabotsl. [loTeHnanbHas sHEPrus Tela, MOJHATOrO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHuanpHas
SHEeprusi cxaroil npyxunsl. Kunernueckas sHeprus. Teopema O KMHETUYECKOW SHEpruu. 3aKoH
COXPAHEHHUS MEXaHUUYECKON SHEPTHH.

Jemoncmpayuu.

1. HabGmoneHne MEXaHUYECKOTO JIBUKEHUS TeJla OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.

2. CpaBHEHHE ITyTeH U TPACKTOPHI ABMKEHHSI OJTHOTO M TOTO JKE TeJIa OTHOCUTEIHFHO Pa3HBIX

Tell OTCUETA.

3. H3mMmepeHne cKOpOCTH U YCKOPEHUS MPSMOIMHEHHOTO ABHKEHHUSL.

4. UccnenoBaHue MpU3HAKOB paBHOYCKOPEHHOIO JBUKEHMS.

5. HaOnronenue qBuxeHHs Teja 1o OKPY>KHOCTH.

6. HabmoneHne MexaHUUeCKUX SIBICHUH, TPOUCXOAALIMX B cucTeMe oTcuéra « Tenexka» nmpu

€€ paBHOMEPHOM U YCKOPEHHOM JIB)KEHHH OTHOCUTENIbHO KaOuHeTa (hU3UKH.

7. 3aBHCHUMOCTb YCKOPEHHS TeJla OT MacChl Tela U AEHCTBYIOLIEH Ha HETO CUIIBI.

8. HaOmoneHne paBeHCTBA CHIT TIPU B3aUMOJICHCTBUU TEJ.

9. H3meHneHue Beca Tena MpU YCKOPEHHOM JBH)KEHUH.

10. ITepenaya umMmysbca Mpu B3aMMOAECHCTBUH TeEJL.

11. IIpeoGpa3oBaHus SHEPTUU IPU B3aUMOJECHCTBUH TEN.

12. CoxpaHeHue UMITyIbCa TTPH HEYIIPYTOM B3aHMMO/ICHCTBHUH.

13. CoxpaHenue UMITyabca MpH aOCOIIOTHO YIIPYTrOM B3aUMOJICHCTBUU.

14. HaGnroneHue peakTUBHOT'O JIBUKEHUS.

15. CoxpaHeHne MEXaHUYECKOW YHEPTUH NTPU CBOOOTHOM TAJACHUH.

16. CoxpaHeHue MEXaHUYECKON HEPTUH NIPU JBYXKEHUH TeJla MO I€HCTBUEM NPYKUHBI.

Jlabopamopmuvie pabomul u onvimol.

1. KoHcrpyupoBaHue TpakTa JUis pa3roHa U JaJbHEHIIEro pAaBHOMEPHOIO IBUYKEHUS ILIapHKa

WM TEJICKKH.
2. OmpeneneHue CpeiHEHd CKOPOCTH CKOJbKEHHs Opycka MM JABMJKEHHMs IIapuka IO
HAaKJIOHHOM IUIOCKOCTH.
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10.

11.

OmnpeneneHue YCKOpEHHsI Tela IpHU PAaBHOYCKOPEHHOM JBIDKEHHHM 110 HAKJIOHHOU
TUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTU MYTH OT BPEMEHM INPU PABHOYCKOPEHHOM JIBHKEHUH 0€3
HaYaJbHOM CKOPOCTH.

[TpoBepka rUMOTE3BI: €CIIHM MPH PAaBHOYCKOPEHHOM JIBUKEHUU 0€3 HayallbHOW CKOPOCTH
IIYTHU OTHOCATCA KaK psa HEUETHBIX YUCCII, TO COOTBCTCTBYIOIIHEC ITPOMCIKYTKH BPEMCHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHIIbI TPEHHSI CKOJIBKEHHUS OT CHUJIbl HOPMAJIBHOTO JIaBJICHUS.
Onpenenenre kKodphuueHTa TPEHHUS CKOJBKCHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenue pabOThl CWJIBI TPEHHS TPH PABHOMEPHOM JIBIKCHHH Tella IO
TOPU30HTAILHOM MOBEPXHOCTH.

Omnpenenenue pabOTHl CUJIBI YINPYrOCTH NpU TNOIBEME TIpy3a C HCIOJIb30BAHHEM
HEIIOABMIKXHOT'O U ITIOABUKHOI'O OJI0KOB.

N3ydeHue 3aKkoHa COXpaHEHUs SHEPTHUH.

Pa3zgen 9. Mexann4yeckue KoJe0aHUA ¥ BOJIHBI.
KonebarenpHoe nBrkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHWM: TEPHOJ, 4YacTOTa,

amIMTyna.  MareMaTHyeckuii W IPYKUMHHBIM  MaATHMKU. [IpeBpamieHue »sHeprum 1npu
K0J1e0aTeNbHOM JIBUKECHUU.

3aryxaromue kojeOaHus. BpiHykneHHble KonebaHus. Pe3onHanc. MexaHudeckue BOJIHBI.
CpolicTBa MexaHM4eCKUX BOJIH. [IpoiosibHBIE U NTONEpeYHbIe BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTbH €€

pacmpocTpaHeHus. MexaHu4ecKre BOJIHBI B TBEPIOM Telle, CEHCMUYECKHUE BOJTHBI.
3ByK. 'pomMKOCTh 3ByKa U BbicoTa ToHA. OTpaxkeHue 3Byka. MHbpa3Byk u yabTpa3ByK.

JHemoncmpayuu.

1. HalGmronenue koneOaHui TN MO/ ACHCTBUEM CUIIBI TSKECTH U CHITBI YIIPYTOCTH.

2. Habmopnenue xonebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HabGmronenne BEIHYKICHHBIX KOJICOAHUN U pe30HaHCA.

4. PacnpocTpaHeHue MPOJ0JIbHBIX U MOTMEPEYHBIX BOIH (HA MOJIEIN).

5. HabGmnrogeHnne 3aBUCMOCTH BBICOTHI 3BYKa OT YacTOTHI.

6. AKYCTHYECKHiI pe30HaHC.

Jlabopamopuvie pabomsl u onsimol.

1. OmpeneneHue 4aCTOTHI U MIEPHOA KOJIEOAHUN MATEMATHUECKOTO MasTHHUKA.

2. OmpezaeneHue 4acTOTHI U MEPHOJa KOJICOAHUI MPYKMHHOTO MasiTHUKA.

3. MHccrenoBanue 3aBHCHMOCTH TIepHoIa KOJIeOaHUH TIOABEIIEHHOTO K HUTH TPy3a OT JITHHBI
HUTH.

4. WccnegoBaHue 3aBUCUMOCTH MEepHO/ia KOIeOaHUH IPYKHHHOT'O MassTHUKA OT MacChl IPpy3a.

5. TlpoBepka HE3aBHCUMOCTH IepHoja KojeOaHui rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl
rpys3a.

6. OMNBITHI, IEMOHCTPUPYIOIINE 3aBHCUMOCTD ITEPHO/1a KOJIeOaH I MPYKHHHOTO MasiTHUKA OT
MAacChI Tpy3a U KECTKOCTH MPY>KUHBL.

7. W3mepeHue yckopeHUs! CBOOOIHOTO MaJICHHUS.

Pasznes 10. DineKTpOMAarHMTHOE 1MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.
DJIEKTPOMArHuTHOE MOJie. DJIEKTPOMArHuTHbIE BOJIHBI. CBOWCTBA AJIEKTPOMATrHUTHBIX BOJIH.

[Tkana 3neKTpOMAarHUTHBIX BOJIH. ICIIOIb30BaHUE AIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

10

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BostHOBBIE CBOIICTBA CBETA.



Jlabopamopmuvie padbomul u onvimol.
1. H3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIBI0O MOOMIIBHOTO Tese(oHa.
Paznen 11. CBeToBbI€ IBJICHUS.
JlyueBass mojenb cBera. Mcrounuku cBera. llpsMonuHelHOe pacHpoCTpaHEHUE CBETa.
3armenus Connua u JIynel. Otpakenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.
[Ipenomienue cBerta. 3akoH mpenomieHHs cBera. 1lodHOE BHYTpeHHEe OTpaKeHHE CBETa.
Hcnonb30BaHre MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUYECKHUX CBETOBOAX.
JIunza. Xon nyyeit B muH3e. Ontudeckas cuctema ¢oroanmnapara, MUKPOCKOIIA U TEJIECKOTIA.
I'ma3 kak ontuyeckas cucreMa. bin3opykocTh U JaTbHO30PKOCTb.
Paznoxenne Genoro csera B criektp. OnbiTel HptoToHa. CliojkeHHE CIIEKTPATbHBIX IIBETOB.
Jucnepcus ceera.
Jemoncmpayuu.
[IpsimonuHeitHOE pacpocTpaHeHHE CBETA.
OTtpaxxeHue cBera.
[Tonmy4yenne n300pakeHMIA B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnienue cBeTa.
Onruueckuil CBETOBO/I,.
Xon nydeit B cobuparouieil JuH3e.
Xop Jiydel B pacCEenBarOLIEH JIMH3E.
[Tonydenue n300pakeHuii ¢ TOMOIIBIO JINH3.
[Tpunmn neiicTBus goroanmnapara, MUKPOCKOTA U TEIECKOIIA.
10 Monens rnasa.
11. PaznoskeHue 6€10Tro CBETa B CIIEKTP.
12. TTony4yenue 6en0ro cBeTa Npu CIOKEHUH CBETa Pa3HbIX L{BETOB.
Jlabopamopmuwvie pabomol u onvimol.
1. HccnemoBaHue 3aBUCUMOCTH yTila OTPaKEHHUSI CBETOBOTO JIyda OT YIJIa TaICHHS.
2. H3ydenue xapakTEepHUCTHK H300paXKEHUS IPEMETA B INIOCKOM 3epKaJle.
3. MHccrnenoBanue 3aBHCHMOCTH YIila MPENOMIIEHUS CBETOBOIO Jiyda OT yIJla MaJeHUs Ha
IPaHUIIE «BO3TYX—CTEKIION.
4. Tlonyuyenue n300pakeHHI C MOMOIIBIO COOMPAIOIIEH JTUH3HI.
5. Ompenenenue POKYCHOTO PACCTOSIHUSI U ONITHYECKOM CUITBI COOMPAIOIIEH JIMH3HI.
6
7.

CoNOR~LDdPE

OMnBITHI IO Pa3NI0KEHUIO OEJIOTO CBETA B CIIEKTP.
OnBITHI IO BOCTIPUATHIO [[BETA ITPEIMETOB MTPH UX HAOIIOICHUHN Yepe3 I[BETOBBIE (DUITBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHUS.

Omnwitel Pesepdopna u mimanerapHas Mojenb atoma. Moaens atoma bopa. Mcmyckanue u
norJionieHre ceera aroMoM. KBauTel. JInHelyaTsie CIEKTPHI.

PagnoaktuBHOCTE. ANb(ha-, 6eTa- U ramma-u3nydenus. CTpoeHHe aTOMHOTO sapa. HykinonHas
MOJIeNIb aTOMHOTO siipa. M3otomnbl. PagnoaktuBable peBparieHus. [lepuoa momypacmaga aToOMHBIX
sanep.

SAnepHble peakunu. 3aKOHBI COXPAHEHHUS 3apsSA0BOTO M MACCOBOTO YHCEN. DHEPTUsl CBS3HU
aTOMHBIX siiep. CBsA3b Macchl U sHepruu. Peaknuu cuHTe3a u aeneHus saep. cTouHuKy sHEpruu
CouHiia u 3BE31.

Snepnas sHepreruka. JledcTBUS paguOaKTUBHBIX U3JTYYEHUN HA )KUBbIE OPTaHU3MBbI.

Jemoncmpayuu.

1. CnexTpsl U31y4eHHs U MOTIOLICHUS.

2. CnexTpsl pa3IUnyHbIX Ta30B.

3. CrnexTp Bomopoa.

4. Habmonenue TpekoB B kamepe Bunbcona.
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5. Pabora cuérurka HOHU3UPYIOIUX U3TYUESHUH.

6. Perucrpanus u3nydeHus IPUPOIHBIX MUHEPATIOB U TPOIYKTOB.

Jlabopamopuusie pabomot u onvimel.

1. HaGmioneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYUCHHUS.

2. HWccnemoBaHue TPEKOB: HM3MEPEHHE DSHEPTMHM YAaCTUIBI 110 TOPMO3HOMY TyTH (IO

¢dororpadusam).

3. M3mepeHue paanoakTUBHOTO (hoHa.

IToBTOPUTENBHO-00001IAK0 M MOTYJIb.

[ToBTOpUTENBHO--00001AIOLIUI MOJIY/Ib MIPEeIHA3HAYEH JJIi CUCTEeMaTH3alui U 0000IIeHUS
MPEIMETHOTO COJICPKAHUS M OIBITa JACITEIbHOCTH, MPUOOPETEHHOTO MPHU M3YyYEHUH BCEro Kypca
GU3MKKM, a TaKXKe IS MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy Mo (u3uke st
00y4Jaronuxcs, BRIOPaBIIUX 3TOT YU4ECOHBIN MPEIMET.

[Ipu n3y4eHUn JTaHHOTO MOAYJISI PEaTU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI IS TEIBHOCTH, Ha
OCHOBE KOTOPBIX 00€CIeUrBaeTCsl JOCTH)KEHHE MPEIMETHBIX W METANpPeIMETHBIX IUTAaHUPYEMBIX
pe3ysbTaToB 00ydeHUs, (OPMHUPYETCS €CTECTBEHHOHAY4YHAs IPAaMOTHOCTb: OCBOEHHE HAay4YHBIX
METOJIOB HCCIICZIOBAHUS SBIIEHUH NPUPOJBI U TEXHHUKH, OBJAQJCHUE YMEHHUSMH OOBSCHSTH
busnueckre SBIEHUS, MPUMEHSS MOJIyYeHHBIC 3HAHUSI, pEIIaTh 3a/1a4M, B TOM YHCIIE Ka4eCTBEHHbIE
Y DKCIIEPUMEHTAJIbHBIE.

[TpuHIMIIHATIBHO JEATEIIBHOCTHBIN XapaKTep JaHHOTO pa3jiesla peaanu3yercs 3a CYET TOro, 4TO
oOyuaroluecs BBIMONHSIIOT 33aHUS, B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHUU PACIIO3HABATh U HAYYHO OOBACHATH (PM3UYECKUE SIBICHUS B
OKpY>Karollen MpupoJie ¥ MOBCEAHEBHOM KU3HU;

WCIIOJIb30BaTh HAay4YHbIE METOJbl MCCIEIOBaHMS (DU3UYECKUX SIBJICHHI, B TOM YHUCIE s
MIPOBEPKHU TUMOTE3 U MOJYyUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHAT, Hay4HbIE OCHOBBI HaWOoliee BAKHBIX JOCTHIKEHUH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPaKTUYECKOT0 MCIOJIb30BAHUS PA3TMUYHBIX MCTOYHMKOB SHEPTHMU HAa OCHOBE 3aKOHA
MIPEBPAIICHUS U COXPAaHEHUS BCEX U3BECTHBIX BUJIOB DHEPTHUH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOI'PAMMBI IO ®PU3UKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUSA

N3yuenune GpU3MKN Ha ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HANIPABICHO HA JOCTH)KEHHUE
JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHBIX PE3yIbTaTOB.
B pesynbrare usyuenus Gpu3NKM Ha ypOBHE OCHOBHOTO O0IIET0 00pa30BaHMsl y 00yJaromerocs
OynyT copMUPOBAHBI CICTYIOIINE JIMNYHOCTHBIE PE3YIHTAThI B YACTH:
1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:
[l mposiBIieHHe MHTEepeca K UCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHICKON (pU3MUECKOi
HAyKU;
[] IEHHOCTHOE OTHOIIEHHE K TIOCTHKEHUSIM POCCUICKUX YUEHBIX--(U3HUKOB;
2) rpaIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
[] TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJAEHUU OOLIECTBEHHO 3HAUMMBIX U 3THYECKHUX
po0JeM, CBA3aHHBIX ¢ IPAKTUYECKUM IIPUMEHEHNEM JTOCTHKEHUN (PU3UKU;
[ oco3HaHME BaXKHOCTU MOPAJIbHO--3TUYECKUX IPUHLUIIOB B AEATEIBHOCTH YUEHOTO;
3) 3¢cTeTH4YeCKOr0 BOCTIUTAHUS
[ BOCHpHATHE 3CTETHYECKHX KAdecTB (PU3MUECKOW HayKu: €€ TapMOHHUYHOTO IMOCTPOCHHS,
CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'O NO3HAHUSA:
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[] oco3HaHHWe MEHHOCTH (PU3NYECKOM HAyKHM KAaK MOIIHOTO HHCTPYMEHTA MO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUIIIEH COCTABIIIONIEH KYJIbTYPBI,

[] pa3BUTHE HAYYHOH JIF0O03HATEIHHOCTH, MHTEPECA K UCCIEeI0BATEIbCKON IS TEIbHOCTH;

5) popmupoBaHus KYJbTYPbI 310POBbS M IMOLMOHAJIBHOI0 0JIArONOTYyYHSI:

[ oco3HaHMe IEHHOCTH 0€301acHOr0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
Ba)XHOCTH TNPaBHJI 0€30MaCHOTO MOBEJIEHH Ha TPAHCIOPTE, HAa JIOpOrax, ¢ AJIEKTPHUECKUM U
TEIUIOBBIM 00OPYIOBaHUEM B IOMAIIHUX YCIOBHUSAX;

[J chopMupoBaHHOCTH HaBbIKa pedIeKCUH, TPU3HAHUE CBOETO MpaBa Ha OUIMOKY M TaKOTO ke
1IpaBa y Ipyroro 4ejioBeKa;

6) TPY10BOT0 BOCIIUTAHUSA:

[] akTMBHOE y4yacCTH€ B PELICHMM INPAKTUYECKHX 3ajad (B paMKax CeMbH, 00pa30BaTeIbHOMN
OpraHu3aIyy, ropoja, Kpasi) TEXHOJIOTMYECKON U COLMaIbHON HAIIPAaBIEHHOCTH, TPEOYIOIINX B
TOM 4ucle U GU3NYECKUX 3HAHHI;

[] mHTEpEC K MPAKTUIECKOMY H3yYeHUIO TPO(ECcCHuil, CBSI3aHHBIX ¢ (PU3UKOMH;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

[] opueHTauus Ha mNpuMeHeHHe (U3NYECKUX 3HAHUN Jid pelleHus 3afad B o0iacTu
OKPY’KaloIlled Cpe/ibl, IUNIAHUPOBAHUS TTOCTYIIKOB M OLIEHKH MX BO3MOXKHBIX MOCJIEICTBUM 1JIs
OKpYKarolle Cpeibl;

[] oco3HaHueE I7100aJIbHOrO XapaKTepa 3KOJOTMYECKUX POOJIEM U yTel UX PEIIeHUs;

8) axanTanuu K H3MEHSIOIHMMCH YCJIOBUAM COLUAIBHON U MPUPOIHOM CPebl:

[] moTpeGHOCTh BO B3aUMOICHCTBUHU MPH BBIMOJIHEHUU UCCIIEJOBAHUM U MTPOEKTOB (hrU3HUECKOi
HaIPaBJIECHHOCTH, OTKPHITOCTh ONBITY ¥ 3HAHUSIM JIPYTHUX;

(] MOBBITIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AEATETHHOCTD;

[ moTpebHOCTh B POPMUPOBAHUH HOBBIX 3HAHUH, B TOM yHclie GOPMYIUPOBATH UICH, TOHSITUS,
TUIOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHUSIX;

[ oco3HaHue ne(UIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JaCTH (PU3HKH;

(] mIaHUpOBaHUE CBOETO PA3BUTHS B IPHUOOPETEHUH HOBBIX (DM3HUUECKUX 3HAHUM;

[] cTpemiieHre aHaTH3UPOBATh U BBIABIATH B3aUMOCBSI3U MPUPOBI, OOIIECTBA U SKOHOMUKH, B
TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NYECKUX 3HAHUM;

[] olleHKa CBOMX JEUCTBHN C Y4Y€TOM BIHUSHUSA Ha OKPYXKAIONIYI0 Cpeny, BO3MOXKHBIX
100aTBHBIX TTOCIIEICTBUM.

METANIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHHs TporpamMMBbl 10 (PU3HKE HA YPOBHE OCHOBHOTO OOIIETr0 00pa3oBaHUs

y oOyugaromerocs OyayT chopMupoBaHbl MeTamnpeaMeTHble Pe3yJbTaThl, BKIIOYAIOININE
MO3HABATENbHBIE YHUBEPCATbHBIC YI€OHBIC IeHCTBHUS, KOMMYHHUKATUBHBIC YHUBEPCAbHbIC yueOHbBIE
JEHCTBUS, PETYIATUBHBIE YHUBEPCAbHBIE YUeOHbIE TEHCTBUS.

ITo3HaBaTeIbHBbIE YHHBEPCAJIbHBIE YUeOHbIE NelCTBHUSI

ba3oBble Jiornyeckue 1eMcTBUA:
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® BBIBJIATH U XapaKTepHU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);

® YCTaHABIIMBATh CYILECTBEHHBIN NMPHU3HAK KIACCU(PHUKAIMHM, OCHOBaHUA Ui 0000IIeHUs U
CpaBHEHU,

® BBIIBIISITH 3aKOHOMEPHOCTH W TPOTHUBOPEUUS B pacCMaTpUBAEMbIX (hakTax, JAaHHBIX U
HaOJIOACHUAX, OTHOCALIMXCS K (U3NUECKUM SIBICHUSAM;

® BBIIBIIATh INPUYUHHO--CIEJCTBEHHBIE CBSI3UM IPU HM3YyYEHUH (QU3MUECKUX SBJICHUH U
[IPOLIECCOB, JI€JIaTh BBIBOABI C HCIOIB30BAHMEM JEAYKTHBHBIX M HWHIYKTUBHBIX
YMO3aKJIIOUE€HUH, BBIIBUTaTh TUIIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEIMUNH;



CaMOCTOATENILHO BBIOMpATh Croco0 pemieHusi yaeOHOH (u3udeckoi 3amaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEUICHWs, BBHIOOP HambOoyiee TMOAXOIAIIETO C  y4ETOM
CaMOCTOSITEJILHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBaTelibCKue AeiiCTBHS.

HCI0JIb30BaTh BOIPOCHI KaK MCCIIEN0BATEIbCKUII HHCTPYMEHT O3HAHMUS;

MIPOBOAUTH MO CaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY OMBIT, HECIOXKHBIA (hU3HUECKUui
HKCIEPUMEHT, HEOOIBbIIIOE UCCIIEA0BAaHNE (DU3MUECKOTO SBICHUS;

OLIEHUBATh Ha MPHUMEHUMOCTb M JIOCTOBEPHOCTh WH(POPMAIHIO, MOJYYCHHYIO B XOe
HCCIIEIOBaHMS WM SKCIIEPUMEHTA;

CaMOCTOSITENTFHO (POPMYITMPOBATH 0OOOIEHHS U BBIBOJIBI IO pE3yJbTaTaM IMPOBEAEHHOTO
HaOJIOACHNS, OMIBITA, UCCIICOBAHMS;

IIPOrHO3UPOBATh BO3MOXHOE JajbHEIIee pa3BUTHE (PU3MUECKUX IPOLIECCOB, a TAKKE
BBIIBUTATh MPEINON0KEHUsI 00 UX PAa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

PabGora ¢ undopmanmeii:

MPUMCHSITh Pa3jIMYHbIC METOJbI, MHCTPYMEHTHI M 3allpoChl TPH IOWCKE W OTOOpe
nH(OPMAaLIUY WIH JAaHHBIX ¢ YUETOM IPEAIoKEeHHON yueOHO! (hr3nuecKoi 3a1auu;
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh W MHTEPIPETUPOBATH HMH(POPMAIMIO Pa3THUHBIX
BUJIOB U (DOPM MpeACTaBICHUS;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMANBHYIO (opMy mpelncTaBieHus HHPOpPMALUH U
WUTIOCTPUPOBATh pelIaeMble 3a/ladydl  HECJIOXKHBIMH CXEMaMH, JAuarpaMMaMy, HWHOU
rpaguKoi U UX KOMOMHAIUSIMHU.

KOMMyHI’IKaTl/IBHbIe YHUBEPCAJIbHBIC y‘leﬁl—lble JedCcTBHUA:

B X0J1€ 00CYXKJIeH!sI y4eOHOT0 MaTepuaia, pe3yabTaToB JJabOpaTOPHBIX padOT U MPOESKTOB
3a/1aBaTh BOIMPOCHI MO CYIIECTBY 00CYXk/1aeMOil TeMbI U BBICKAa3bIBaTh UEH, HalleICHHBIC
Ha pelIeHHe 3a/1a4M U MoAepKaHue OJaroxenaTeIbHOCTH OOIIEeHUS;

COMOCTABJIATh CBOM CYXJACHHUS C CYXKICHHSMH JPYrUX YYaCTHUKOB JHAJIOra,
OoOHapyXUBaTh Pa3IU4YKME U CXOACTBO MO3UIIUI;

BBIP@XKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

MyOJIMYHO MPEJICTABISTh PE3YIIbTaThl BHIIOJHEHHOIO (PU3NYECKOTO OTIbITA (IKCIIEPUMEHTA,
UCCIIETOBAHMSI, IPOEKTA);

MOHUMATh U HUCIIOJB30BAaTh MPEUMYIIECTBA KOMAHAHON M MHAUBHIYaTbHON pabOTHI MpHU
pelIeHnN KOHKPETHON (hPU3HUECKOM MpoOIeMBL;

MPUHUMATh 1€ COBMECTHOW JEeSATENbHOCTH, OpraHM30BBIBATH JEHCTBUS 10 €&
JTOCTUKEHHIO: PaCIpeAeNsiTh POJU, OOCYXKAAaTh MPOIECCHl M PE3yabTaThl COBMECTHOMU
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOICH;

BBITIONHATh CBOIO 4acTh pabOThI, JOCTHras KadeCTBEHHOTO pe3yjibTaTa IO CBOEMY
HaIpaBJICHHUIO U KOOPAHUHUPYS CBOU ,ZIeI\/’ICTBI/IH C ApYIrUMHU YICHAMHU KOMAaHAbI;

OLICHHMBATh KauyeCTBO CBOETO BKJIa/a B OOLIMN MPOJYKT MO KPUTEPUSM, CAMOCTOSTEIHHO
chopMyTUpPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBHUS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranuszaums:
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BBISIBIIATH TPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CHUTYAIMsIX, TPEOYIOIUX IS peIIeHUs
(hbUBUYECKUX 3HAHUN;

OPUEHTHPOBATbCS B PA3IUYHBIX [OAXOJAX MPHUHATHUS pEIIeHUuN (MHIUBUAYAJIbBHOE,
MIPUHSATHE PEIICHHsI B TPYIITE, IPHHATHE PEIICHUI TPYIIIOi);



CaMOCTOSITENIFHO COCTABJIATH AJITOPUTM peuieHus (PU3MYEecKOW 3ajaud WIM IUIaHa
UCCIIEIOBaHUSI C YYETOM MMEIOMIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBaTh IpejiaraéMble BAPUAHTHI PEILICHUI;
JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTpOJIL, IMOLMOHAJIbLHBIA HHTEJLJIEKT:

J1aBaTh aJeKBAaTHYIO OLICHKY CUTYallUU M peAJIaraTh IiaH €€ N3MCHEHMUS;

OOBSACHITH MPUYUHBI JOCTHKEHUS (HEJOCTHIKECHUS) Pe3yIbTaTOB JIEATEIBHOCTH, 1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHBBI B JESTEIBHOCTh (B TOM YHCJIE B XOJ BBIIOJHEHHS (HU3MUECKOTO
WCCIICIOBAHMSI WIIM IIPOEKTA) HA OCHOBE HOBBIX OOCTOSTENILCTB, N3MEHUBIINUXCS CUTYAIIHH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa NN M YCIOBHSIM;

CTaBUTH Ce0s1 HA MECTO JPYroro YeJI0BEKa B XO/I€ CIIOpa WK JUCKYCCUHU Ha HAYYHYIO TEMY,
MMOHUMATh MOTHUBBI, HAMEPEHHUSI U JIOTUKY IPYTOTO;

MIPU3HABATH CBOE MPABO HA OIIMOKY MPH PELICHNN (PU3MYECKHX 33124 UIIH B yTBEPIKICHUIX
Ha Hay4YHBIE TEMBI U TAKOE K€ MPaBO JPYToOro.

INPEAMETHBIE PE3YJIBTATbBI
K kxoHny oOydenuss B 7 KJjacce INpEAMETHbIE pe3ysbTaThl Ha 0Aa30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOMINXCSI YMEHUI:
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WCIIOJI30BATh MOHITHS: (PU3MUECKUE U XUMHUYECKHE SBICHUS, HAOIIOACHUE, YKCTIEPUMEHT,
MOJIeNIb, THIOTE3a, CIUHHUIBI (U3MYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHbIe
COCTOSIHUSL BemiecTBa (TBEPAOE, JKUIKOE, Ia3000pa3HOE), MEXaHHMYECKOE JIBUKEHHE
(paBHOMEpHOE, HEpPaBHOMEpPHOE, MpPSIMOJMHEHHOE), TPAaeKTOpUs, pPaBHOAEHUCTBYIOLIAS
cuna, nedopmarus (yrnpyras, MiaacTUYecKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;
pasnuyath sBieHUs (IuQQy3us, TEIIOBOE ABMKEHHE YacTHUIl BELIECTBA, PaBHOMEPHOE
IBIDKEHUE, HEPaBHOMEpPHOE [BW)KCHHE, HWHEPIHS, B3aMMOJICHCTBHE TeJ, paBHOBECHE
TBEPJBIX TeJ C 3aKPEIIEHHON OChIO BpAIlleHUs, Mepeslaya JaBjieHUs TBEPIABIMU TeJIaMH,
KHUJIKOCTAMH M Tra3zamH, arMoc(epHoe JaBiieHHe, IJlaBaHWE TeJ, IpeBpaIleHUs
MEXaHUYECKOH PHEPruH) MO OMHCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEeMOHCTPHUPYIONINX JaHHOE (PU3NUIECKOE SIBIICHHE;

pacrio3HaBaTh NPOSBICHUE N3YUYECHHBIX (PU3NIECKUX SIBICHUN B OKPY)KAIOIIIEM MUPE, B TOM
qrcie GU3NIecKre SBJICHUS B IIPUPOJIC: IPUMEPHI ABIKEHHSI C Pa3IMYHBIMU CKOPOCTSIMHU
B JKUBOW M HEXMBOM IpUpPOAE, NeHCTBUE CHIIBI TPEHUS B MPUPOJE U TEXHUKE, BIMSIHUE
aTMOC(epHOro JIaBJIeHUs Ha )KMBON OpraHM3M, IJIaBaHHE PbIO, ppIYard B Telle YeJIOBeKa,
IPH OTOM IEPEBOJAMUTH MPAKTHYECKYIO 33aJady B y4eOHYIO, BBIICISATH CYIIECTBEHHBIE
cBoiicTBa (MpU3HAKK) PU3NYECKUX SBIICHUM;

OIMCHIBATh M3yYCHHBIC CBOMCTBA TeN M (PU3MUECKHUE SIBICHUS, UCHONB3Yys (pu3muecKue
BeMYMHBI (Macca, OOBEM, TUIOTHOCTH BEIIECTBA, BPEMs, IYTh, CKOPOCTh, CPETHSISA
CKOpOCTh, CHJIa YIPYTrOCTH, CHJIa TSXKECTH, BeC Teja, CHJIa TPEHUs, JlaBleHue (TBEPIOro
Tena, JXUAKOCTH, Ta3a), BRITAJIKUBAIOIIAs CUjla, MEXaHU4YecKas paboTa, MOITHOCTh, TIEYO
CHJIBI, MOMEHT CHJIbI, KO3((DUIIMEHT MOJE3HOTO ACUCTBUS MEXaHU3MOB, KHHETHUYECKas U
MOTEHIIMAJIbHAs SHEPrus), MPU OMUCAHUM MPaBWIBHO TPAKTOBaTh (PU3MYECKHUI CMBICI
UCTOJIb3yEeMbIX BEJIMYMH, UX 0003HAUYEHUS U €IWHUIIBI (U3MYECKUX BEIMYHH, HAXOAUTh
(bopMyIbl, CBA3BIBAIOIIME JAaHHYIO (U3WYECKYIO0 BEIMYMHY C JIPYTMMH BEJIMYMHAMM,
CTPOUTH rpaQUKU N3YUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYUH;
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XapaKTepu30BaTh CBOMCTBA TeJ, (pU3NYECKUE SBICHHUS U MPOLECCHI, UCIOIb3Ys MpaBuiia
CIOXeHUs cui (BIOJIb OMHOW TpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumerna,
MIPaBWJIO PaBHOBECHUS pbiuara (0J10Ka), «30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUS
MEXaHWYECKON SHEpruu, IMpPU OSTOM JaBaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHa U
3aMuCchIBaTh €r0 MATEMaTUYECKOE BhIPAKECHHE,

OOBSCHATH (PU3UYECKHE SBICHHS, IPOIECCHl M CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYalluil IPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBIATh IPUYNHHO--CIICJICTBEHHbIE
CBSI3U, CTPOUTH OOBSICHEHHE M3 |—2 JIOTMYECKHX IIaroB ¢ OMOpod Ha 1—2 M3y4YEeHHBIX
CBOWCTBA (PU3UYECKUX SBICHUH, PU3NIECKIX 3aKOHA WJIH 3aKOHOMEPHOCTH,

peuarth pacuéTHble 3a7a4u B 12 AeCTBUSI, UCTIONb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIIHE
¢du3nuecKre BEIWYWHBI: HAa OCHOBE aHAIM3a YCIOBUS 3a/1auydl 3alHChIBATh KPaTKOE
YCIIOBUE, TOJCTABIATH (U3NYCCKUE BEIMYMHBI B (DOPMYNIBI U MPOBOJUTH PACUETHI,
HaXOJIUTh CIPaBOYHBIC JaHHBIC, HEOOXOAWMBbIE [UIsl pEIICHUs 3a]ad, OILIEHHUBATH
PEATUCTUYHOCTh OTYyYEeHHOU (PU3UUECKOM BETNYHHBL;

pacmno3HaBaTh MpoOIeMbl, KOTOPHIE MOKHO PELIUTh MPU MOMOIIN (PU3MUECKUX METOJIOB, B
OTHMCAHUU MCCIICIOBAHUS BBICIATH IPOBEPSIEMOE MIPEATIONOKEHHUE (TUTIOTE3Y), pa3inyaTh
Y UHTEPIPETHPOBATH IMOTYYCHHBIN Pe3ybTaT, HAXOAUTh OIIMOKH B XOJIC OIBITA, JIENaTh
BBIBOJIBI 110 €T0 pe3yNbTaTaM;

MIPOBOIMTH OMBITHI TI0 HAOJIFOICHUIO (PH3UYECKUX SBICHUH WM (PU3UYECKUX CBOMCTB TEIl:
(dbopMyIHUpoBaTh MPOBEPSEMBIE TTPEITOIOKEHUS, COOUPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyIOBaHUs, 3aTUCHIBATH X0/ OIBITa U (HOPMYIUPOBATH BHIBOJIBI;

BBHITIONHATH MPSMBbIE U3MEPEHHs PAcCTOSHUS, BPEMEHHU, MAacChl Tena, 00bEMa, CHIIBI U
TEMIIEPAaTyphl C HKCIOIb30BAaHUEM AaHAJOTOBBIX M HHUQPPOBBIX MPHUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOMN aOCOTIOTHOM MOTPEITHOCTH U3MEPEHHI;
MPOBOANTh HCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEIMYUHBI OT IPYrod ¢
WCIIOIb30BAaHUEM TMPSIMBIX HM3MEPEHHUH (3aBUCHMOCTH TYyTH PAaBHOMEPHO IBMIKYIIETOCS
Tela OT BPEMEHHU IBWKEHMs Tella, CHJIBI TPEeHHUs CKOJBXKEHHsI OT Beca Tella, KayecTBa
00pabOTKM TOBEPXHOCTEH Tel ¢ HE3aBUCUMOCTH CHJIBI TPEeHHS OT IUIOHIAIU
CONPUKOCHOBEHHUS TEJI, CHIIBI YIIPYTOCTH OT YJIMHEHUS TIPY>KHHBI, BBITAIKUBAIOIICH CHJTBI
oT 00BbEMa MOTPYKEHHOM YaCTU TeNla U OT TJIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTU Tejda, OT TIyOWHBI, Ha KOTOPYIO MOTPYKEHO TENO, YCIOBHM TMIaBaHUs Te,
YCIIOBUIM paBHOBECHsI pblyara W OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHHH Y4eOHOTO
WCCIIeIOBaHM, COOMPATh YCTAHOBKY W BBITIONHATh U3MEPEHHS, CIEAys MPEATI0KEHHOMY
any, GUKCUPOBATH PE3YIIHTAThI MTOJTYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYUH B BUJIE
MPEIOKEHHBIX TAOJIHII U TPAPUKOB, JEIaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHNS,
MIPOBOIMTH KOCBEHHBIC M3MEPECHHS (PU3HMUSCKUX BETUYHH (TUIOTHOCTH BEIIECTBA KHUIKOCTH
1 TBEPJOTO Tela, CUiIa TPEHUS CKOJIbKEHUS, JaBlIEHUE BO3/yXa, BHITAIKUBAIOIIAS CHUJIA,
JeCTBYIOMAsT Ha MOTPYKEHHOE B KUAKOCTH TENO, KOI(DPHUIIMEHT MONE3HOTO NEeHCTBUS
MPOCTBIX MEXaHWU3MOB), CIEAysd TNPEUIOKCHHON WHCTPYKIIMH: TPH  BBITOJHCHUN
M3MEPEHUI cOOMpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHHE MCKOMOM
BEJTMYUHBI;

coOmolaTh MpaBWJia TEXHUKH O€30MacHOCTH Tpu  pabore ¢  J1abopaTopHBIM
o0opynoBaHUEM;

YKa3bIBaTh MPUHIIUIIBI JEHCTBHS IPUOOPOB M TEXHUYECKUX YCTPOICTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOMIAIOIINECs COCYAbl, OApOMETp, phIvar, MOABHKHBIA U HETOBUKHBIN
OJIOK, HAKJIOHHAS IIJIOCKOCTb;
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XapaKTepu30BaTh IPUHIMIIBI JEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOICTB C
ONOpoi Ha MX omucaHus (B TOM YHCIE: MOAIMUIHMKH, YCTPOHCTBO BOZIOIPOBOJA,
TUIpaBIMYECKUN IPECC, MAHOMETP, BBICOTOMED, IIOPILIHEBOI HACOC, APEOMETP), UCIIOJIB3YS
3HaHUS O CBOWCTBaX (U3UYECKUX SIBJICHUH M HEOOXOoauMble (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTH TpUMEpHl  (HaXOAUTh WHPOPMALKIO O TPUMEPax) MNPAKTUYECKOTO
UCIOJb30BaHUSA (PU3MUECKMX 3HAHUH B IIOBCEJHEBHOM MKH3HM I OOecredeHus
0€3011aCHOCTH IPH 0OpaILeHNH C TPUOOpaMH U TEXHUYECKMMHU YCTPOUCTBAMU, COXPAHEHUS
3JI0OPOBBSI U COOJIIOJICHHUS HOPM KOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpene;
OCYILLIECTBIIATh 0TOOP HCTOYHUKOB UH(popMaly B IHTepHETE B COOTBETCTBUU € 3a/JaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLMXCSI 3HAHUN U IyTEM CpPaBHEHUS Pa3IMUHBIX
WCTOYHHUKOB BBIICIATH MH(OPMAIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBOW WM MOXKET
OBbITh HEZIOCTOBEPHOI;

WCIOJI30BATh MPH BBIMOJHEHUH YYEOHBIX 33JaHUN HAYYHO--TIOMYJSIPHYIO JINTEPATypy
(bu3nYecKoro cojepkKaHus, CIpaBOUYHble MaTepUabl, pecypchl ceTu MHTepHeT, BiIaaeTh
npuéMamMu KOHCTIEKTUPOBAaHUS TEKCTa, peoOpa3oBaHus HHPOPMAITUHN U3 OJTHOW 3HAKOBOH
CUCTEMBI B JIPYTYIO;

co3llaBaTh COOCTBEHHbBIE KpAaTKHE NMHCbMEHHBIC W YCTHBIE COOOIICHHWS Ha OCHOBE 2—3
WCTOYHHUKOB HMH(pOpMAMK (PHU3MUECKOTO COACPIKaHUSA, B TOM YHUCIE MyOIMYHO IeNaTh
KpaTKHe COOOILIEHHs O pe3ysbTaTax MPOEKTOB WM Y4eOHBIX HCCIEIOBAaHUM, NMPH 3TOM
I'PaMOTHO UCIIOJIb30BaTh U3Y4YE€HHBIN MOHATUHHBIN anmnapar Kypca (PU3HKH, COIPOBOXKIATh
BBICTYIICHHE ITPE3ECHTALUEM;

IIPU BBINOJIHEHUH Y4Y€OHBIX MPOEKTOB M HCCIIEAOBAHUM pacrpenessiTe 0O0sS3aHHOCTH B
rpynne B COOTBETCTBUU C MOCTABICHHBIMU 33JauyaMu, CJIEIUTh 3a BHIIOJHEHHEM IUIaHA
NEeNCTBUM, aJeKBAaTHO OLIEHMBAThb COOCTBEHHBIM BKJIaJ B JI€ATENbHOCTb T'PYIIIBL,
BBICTPaNBaTh KOMMYHMKATHBHOE B3aUMO/ICHCTBHE, YUUTHIBAsi MHEHHE OKPYKAIOIIHX.

K kxoHny oOydenuss B 8 kJjacce npeaMeTHble pe3ysbTaThl Ha 0Aa30BOM YpPOBHE JIOJIKHBI
OTpaxkaTh c()OPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

HCIIOJIb30BaTh TOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHHE aTOMOB U
MOJIEKYJI, arperaTtHbleé COCTOSIHHSI BEIIECTBa, KpUCTAJUIMYECKHEe U aMopdHble Tea,
HACBILLEHHBI M HEHACBHIIIEHHBIN Map, BIAXXHOCTb BO3AYyXa, TEMIIEpaTypa, BHYTPEHHSA
JHEpPrus, TEIUIOBOW [BUTATElb, 3JIEMEHTAPHBIM 3JIEKTPUYECKUM 3apsll, 3JIEKTPUYECKOe
10Jie, MPOBOJIHUKH U AUDJIEKTPUKH, TOCTOSHHBIHN 3JEKTPUUECKUN TOK, MarHUTHOE TIOJIE;
pa3nuyath sBIEHHUS (TEIUIOBOE pacUIMpeHHe M CKaThe, TeIUloneperaya, TeroBoe
paBHOBECHE, CMauyuBaHue, KallWJUIAPHBIE SIBICHUS, UCTIapeHNEe, KOHJEHC CallMsl, TJIaBJIeHHe,
KpUcTam3anus (OTBepAeBaHME), KUICHHE, TeIulonepenaya (TEIIONPOBOAHOCTb,
KOHBEKIUS, M3JIyueHHe), HJIEKTpH3alMs TeJl, B3auMOJeHcTBUE 3apsaoB, ACUCTBUS
ANEKTPUYECKOTO TOKAa, KOPOTKOE 3aMblKaHHWE, B3aWMOJEWCTBHE MAarHuUTOB, AEHCTBHE
MarHMTHOTO 0JISl Ha IPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAst MHAYKIUS ) [0 OTMIMCAHUIO X
XapaKTepHBIX CBOWCTB M Ha OCHOBE OINBITOB, JEMOHCTPUPYIOIIUX JaHHOE (U3NYECKOE
SIBJICHUE;

pacro3HaBaTh NPOSBICHUE U3YUYECHHBIX (PU3NYECKUX SABJICHUN B OKPYXKAIOIIEM MUPE, B TOM
yucae (usnyeckue SBICHHUS B NPUPOAE: MOBEPXHOCTHOE HATSDKEHHE M KalWJUIAPHBIC
SIBJICHUSI B IPUPOJE, KPUCTAILIBI B NpUpoe, uziydeHue CoJlHIa, 3aMep3aHue BOJOEMOB,
MoOpcKHe Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHera, JJIEKTpUYECKUE SIBIICHUS B
aTMocdepe, BIIEKTPUYECTBO >KUBBIX OpPraHU3MOB, MAarHuTHOE TMone 3emiu, Apeid
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IIOJIFOCOB, POJIb MArHUTHOIO MOJIA Ul JKU3HU Ha 3eMile, MOJIIPHOE CUSHUE, NPU ITOM
NEPEBO/IUTh TMPAKTHUECKYI0 3aJady B Y4eOHYIO, BBIICHSATH CYIIECTBEHHBIE CBOWMCTBA
(mpu3Haku) pU3NUECKUX SBICHUM;

OIMCHIBATh M3YyYCHHBIC CBOMCTBA TeN M (pU3MUECKHUE SIBICHUS, UCHOIB3Yys (pusmueckue
BEIMYMHBI (TeMmIeparypa, BHYTPEHHSS SHEprHs, KOJMYECTBO TEIUIOThI, YJeJIbHas
TEIUIOEMKOCTh ~ BEILECTBA, YZACJIbHAs TEIUIOTA IUIABJICHUA, YZACIbHas  TEIUIOTa
napooOpazoBaHus, yAEIbHAs TEIJIOTa CrOpPaHUs TOIUIMBA, KOX(PQPHUIMEHT MOJIE3HOTO
NEMCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTEJIbHAS BIAXKHOCTh BO3/4YXa, 3JIEKTPUUECKUM 3apsi,
CWJIa TOKa, OJJIEKTPUYECKOE HAIPsIKEHUE, CONPOTUBIICHUE IIPOBOJHUKA, YICIBHOE
COIIPOTHBJIEHUE BEIIECTBA, pab0Ta M MOLIHOCTh 3JEKTPUYECKOTO TOKa), MPU ONHCAHUU
MPaBUJIBHO TPAKTOBATH (PU3MYECKUH CMBICT HCIIOJIB3YEMbIX BEJIWYHMH, O0O3HAYCHUS M
eNMHUIBl  (U3UYECKUX BEIMYUH, HAXOAUTh (OPMYIIBI, CBS3BIBAIOIIME JAHHYIO
(Gu3nMYecKyr0 BEIMYMHY C JPYTMMH BEIMYUMHAMHU, CTPOUTb TIpapUKd H3Y4YEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3NUYECKHE SIBICHUS U MPOLIECCH, UCIOJIb3YsI OCHOBHbBIE
IIOJIOKEHHSL MOJIEKYJIIDHO--KMHETUYECKOM TEOpUM CTPOECHMs BEUIECTBA, IIPUHIIMII
CYIEpHO3UILIMH TOJeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHMs 3apsja, 3akoH Oma
JUIS y4dacTKa Lemu, 3akoH Jxoyns—JIeHua, 3aKkoH coXpaHeHUs SHEPTUH, IIPU ITOM J1aBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMChIBATH €r0 MaTEMATUYECKOE BBIPAKECHUE;
OOBSICHATH (PU3NYECKHE MPOIECCHI i CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYAIH
IIPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh IPUYMHHO-CICICTBEHHBIE CBA3M,
CTPOUTH OObSICHEHHE U3 1—2 JOTMYECKUX LIaroB ¢ ornopoil Ha 1—2 M3yuyeHHBIX CBOMCTBa
(bu3NyYeCcKuX SIBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIE 3aJjauu B 2—3 e cTBUS, UCTIONb3YS 3aKOHBI U (POPMYJIBL, CBA3BIBAIOIINE
¢u3nuecKkne BEIWYMHBI: HA OCHOBE aHajM3a YCJIOBUS 3aJaud 3alHiChbiBaTh KpPaTKOE
yCJIOBHE, BBIABIATH HEJOCTAaTOK NaHHBIX Ui PELIeHMs 3a/laud, BBIOMpATh 3aKOHBI U
(bopMyIIbl, HEOOX0IUMBIE [T €€ pellieH s, IPOBOJUTH PACU€Thl U CPABHUBATH MTOJTyYEHHOE
3HaYeHUe (PU3NYECKON BEIMUMHBI C U3BECTHBIMU JIaHHBIMH;

pacro3HaBaTh MPOoOJIeMbl, KOTOPbIE MOYKHO PELIMTh MPU NOMOIIU (PU3UUECKUX METOJIOB,
MCIOJIb3YS ONTMCAHHE UCCIIEIOBAHMUS, BBIIENSTH IPOBEPSIEMOE NMPEANOI0KEHUE, OLIEHNBATh
MPaBWJIBHOCTb MOPSsIIKA IPOBEIEHNUS UCCIIEJOBAHMUSI, JIENIaTh BBIBOIBI;

MIPOBOAUTD OTBITHI 110 HAOMIOAECHNIO U3NYECKUX SBJICHUM MM (PU3UUYECKUX CBOICTB Tel
(KanwIsSipHbIE SBJICHMS], 3aBUCUMOCTh JaBJIEHUS BO3yXa OT €ro o0bEma, TeMIeparypsl,
CKOPOCTH TIpOIlECCa OCTBIBAHMSA M HArpEBAaHMs NPU M3IYYEHUH OT LIBETA H3JIydarollei
(morJomaroniei) HOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT TEMIEPATYPHI )KUIKOCTH U
IJIoU[aId €€ MOBEPXHOCTH, AIEKTPU3ALIHS TET U B3aUMOJICHCTBUE IIEKTPUUECKUX 3aps/I0B,
B3aMMO/ICIICTBUE MOCTOSIHHBIX MarHUTOB, BU3YyaJIM3alisi MAarHUTHBIX MOJIEH MOCTOSHHBIX
Mar"HMToB, JEHCTBUS MarHUTHOTO I10JIs1 HA IPOBOJIHUK C TOKOM, CBOMCTBA DJIEKTPOMArHuUTa,
CBOWCTBA DJEKTPOJBUTATENs] TOCTOSHHOTO TOKa): (OPMYIHUPOBATH IMpPOBEpsieMble
MIPEIIOJIOKEHUSI, COOMPATh YCTAHOBKY U3 MPEITI0KEHHOT0 000py10BaHUs, OIUCHIBATH X011
omnbITa U (GOpPMyYIHPOBATH BHIBOBL;

BBITIOJIHATH NPSIMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHON BIa)KHOCTH BO3lyXa, CHUJIbI
TOKa, HANpPsDKEHUS ¢ UCIOJIb30BAaHUEM aHAJIOTOBBIX INPUOOPOB M JATYUKOB (PU3MUECKUX
BEJIMYMH, CpPaBHHUBATh pe3yJabTaThl HM3MEPEHUH C Y4ETOM 3adaHHOM aOCOIIOTHOM
MIOTPEIIHOCTH;

MIPOBOJIUTH HCCIIEIOBAHUE 3aBHCHMOCTH OJHOW (PU3MUECKOW BETUYMHBI OT JAPYroMl ¢
UCIOJIb30BAHUEM NPAMBIX U3MEPEHUN (3aBUCHMOCTh CONPOTUBIIEHUS IPOBOJIHUKA OT €ro



19

JUIMHBI, IUIOLIAJM IONEPEYHOI0 CEUEHUs U YACIBHOTO COIPOTUBIIEHHUS BEILECTBA
IIPOBOJHMKA, CHJIBI TOKA, MAYILErO Yepe3 MPOBOJHUK, OT HANpPSIKEHUS HA MPOBOJHUKE,
UCCIIEIOBAaHNE IIOCIEJOBATENIBHOTO U MapajuIeIbHOIO COEIMHEHUH IPOBOJHHUKOB):
IUTAHUPOBAaTh HCCIEOBaHUE, COOMpPATh YCTAHOBKY M BBIINOJHATb H3MEPEHUs, Cleays
MPEUIOKEHHOMY TUTaHy, (PUKCHUpPOBATh PE3YJbTaThl MOJYYEHHOW 3aBUCHMOCTH B BHJIE
TabauI U TpaduKoB, A€TaTh BBIBOJBI 110 PE3yIbTaTaM HCCIICIOBAHNUS;

MIPOBOJIUTh KOCBEHHBbIE HM3MEpEHHs (U3MYECKHX BeNWYMH (yHenbHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBJICHUE MPOBOJHHMKA, PabOTa M MOIIHOCTH JJIEKTPUYECKOTO TOKA):
IUIAaHUPOBaTb ~ U3MEPEHUs, COOMpaThb  OSKCIEPUMEHTAJIbHYIO  YCTaHOBKY, CIEays
IPEUI0KEHHON MHCTPYKLIUH, U BBIYUCIIATh 3HAUCHNUE BEJIMYHHBI,

coOiogaTh IpaBUJIa TEXHUKM Oe3omacHocTH 1pu  pabore ¢ JabOpaTOPHBIM
o0opyIoBaHUEM;

XapaKTepu30BaTh IPUHIMIIBI JEHCTBUS U3YYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOICTB C
OIOpPOH Ha UX OMHUCAHHUA (B TOM YHCIIE: CUCTEMa OTOIUICHUS IOMOB, TUTPOMETP, apoBast
TypOuHa, amrepMmerp, BOJIBTMETD, CUETUHUK IEKTPUUECKOMN SHEpruu,
AJIEKTPOOCBETUTENbHBIE TNPUOOPBI, HArpeBaTEIbHBIE BJIEKTPONPUOOPH  (IIPUMEPHI),
JIEKTPUUECKUE IPEIOXPAHUTENH, TIEKTPOMArHUT, SJIEKTPOBUTaTEIlb [IOCTOSSHHOTO TOKA),
UCIOJb3ys 3HAHUSA O CBOMCTBaX (PU3MUECKUX SABICHUM M HEOOXOJUMble (QHU3UUECKUe
3aKOHOMEPHOCTH;

pacrio3HaBaTh IIPOCTbIE TEXHUUECKUE YCTPOUCTBA U U3MEPUTEIIbHbIE IPUOOPHI IO CXEMaM
U CXEMaTUYHbIM PUCYHKaM (PKUIKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETD,
JIBUTaTellb BHYTPEHHErO CrOpaHus, dJEKTPOCKOI, pEeocTaT), COCTaBIATh CXEMbI
EKTPUYECKUX LENEHN € MOCIEeI0BATENBHBIM U MAapaIEIbHBIM COEAMHEHUEM DJIEMEHTOB,
paznuyas ycaoBHbIE 0003HAYEHMSI 3JIEMEHTOB JIEKTPUUYECKUX LIENei;

NPUBOAUTH TpUMephl  (HaXOAUTh HWHGPOPMALKIO O MpPUMEpax) MNPaKTUYECKOTro
UCIOJIb30BaHUs (U3NYECKUX 3HAHUM B TIOBCEJHEBHOM JKM3HM s oOecreueHus
0€30MMacHOCTH MpHU 00paIlleHNH ¢ TPUOOPAMU U TEXHUUYECKUMHU YCTPONCTBAMU, COXpaHEHUS
3JI0POBbSI U COOJIIOJICHHUS HOPM KOJIOTHYECKOT 0 TMOBEIEHUS B OKpYXKarollei cpene;
OCYILIECTBIATh MOUCK MH(pOopManuu (pusndeckoro cojaepkanusa B MHTepHeTe, Ha ocHOBE
UMEIOIUXCA 3HAaHUW M NYyTEM CpPaBHEHHs JOIOJIHUTENIBHBIX HCTOYHUKOB BBIICIATH
uH(pOpMaINIO, KOTOpasi SBJISIETCS MPOTUBOPEUHUBOI UM MOKET OBITh HEIOCTOBEPHOM;
UCMOJIb30BATh MPH BBIMOJHEHUM YYEOHBIX 33JaHUN HAYYHO--TIOMYJISIPHYIO JINTEPATypy
($u3nYecKoro coaepkaHus, CIPaBOUYHbIE MaTepUaibl, pecypchl ceTu MHTepHeT, BIajeTh
npruéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoO0pa3oBaHus HH(OPMALIMU U3 OJTHOM 3HAKOBOU
CHCTEMBI B IPYTYIO;

co3/1aBaTb COOCTBEHHBIE NUChbMEHHBbIE M KpaTKuW€ YCTHbIE cOoOuIeHus, 0000mas
MH(POPMAIIMI0O U3 HECKOJBKHX HCTOYHHMKOB (PU3MUECKOTO COJEp)KaHHs, B TOM 4YHCIE
MyOJIMYHO MPECTABIATh PE3yIbTaThl MPOEKTHOM MM MCCIEI0BATENbCKOM AEATENbHOCTH,
IIpU 3TOM TPaMOTHO HCIOJIb30BaTh HW3YUYEHHbIH MOHATUHHBIA ammapar Kypca (QpU3UKH,
COIPOBOXAATh BHICTYIUICHHE MTPE3EHTAINEH;

IpU  BBINOJHEHUH Y4E€OHBIX TPOEKTOB M UCCIENOBaHMM (PU3MUECKUX TMPOIECCOB
pacrpenienate OOA3aHHOCTH B TIPYNIE B COOTBETCTBUM C IOCTABJICHHBIMHM 33JayaMH,
CJIEAUTH 32 BBIIIOJHEHUEM IUIaHA JEHCTBUI U KOPPEKTUPOBATH €0, aJ€KBaTHO OLIEHUBATh
COOCTBEHHBI BKJAaX B JIEATEIBHOCTh TPYIIBI, BBICTpPAUBaTh KOMMYHUKATHBHOE
B3aUMOJICHCTBHE, MPOSIBIISASA TOTOBHOCTD pa3peliaTb KOH(QIUKTHIL.
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K koHmy oOydenuss B 9 Kjacce mpenMeTHBIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHUH:

UCIOJIb30BaTh IIOHATHUS: CUCTEMa OTCYETa, MaTepualibHas TOYKa, TPaeKTOpHUs,
OTHOCUTEIIBHOCTh MEXaHWYECKOTrO IBWKEHUs, Aeopmanus (ympyras, IulacTUdeckas),
TpEeHUe, HEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTb U MEPErpy3KHu, LIEHTP TSKECTH,
a0COJIIOTHO TBEPJOE TENO, LEHTP TSXKECTU TBEPAOIO Teja, PaBHOBECHE, MEXaHUYECKUE
Kosie0aHUs ¥ BOJIHBI, 3BYK, HH(PaA3BYK U YIbTPa3BYK, 3JCKTPOMArHUTHBIC BOJIHBI, IIIKAJIA
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTh, CEKTPhI UCITYCKaHHS U
HOTJIOIIEHUS, anb(a-, 0eTa- U raMMa-Uu3Iy4eHus, U30TOIIbl, iACpHAst SHEPIeTHKA,;
pa3nuyarh SBIEHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE HPSAMOJIMHEWHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHENHOE IBU)KEHUE, CBOOOJHOE MajJEeHUE Tell, PaBHOMEPHOE
JBYDKEHUE 110 OKPYXHOCTH, B3aMMO/ICHCTBHE TeJl, PEAKTUBHOE JBH)KEHUE, Koje0aTeaIbHOe
JBUKEHME (3aTyXaloIlllMe U BBIHY)KJEHHbIE KOJIEOaHUs), PE30HAHC, BOJIHOBOE JABUXECHHUE,
OTpaKEHHE 3BYKa, IPSIMOJIMHEIHOE PaCIIPOCTPAHEHUE, OTPAXKEHUE U IPEIOMIICHHE CBETA,
[IOJIHOE BHYTPEHHEE OTpa)keHHE CBETa, Pa3JIoKEHHE OEJIoro CBETa B CIEKTP M CI0KEHUE
CHEKTPAJIbHBIX  IIBETOB,  JUCIEPCHs  CBETa, €CTECTBEHHAs  PaJHOaKTUBHOCTb,
BO3HUKHOBEHUE JIMHEHYATOTO CIEKTpa M3JIyYE€HHs) [0 OINUCAHUI0 UX XapaKTEepPHbIX
CBOWCTB M HAa OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3HUECKOE SBICHUE;
pacro3HaBaTh NPOSIBICHNE U3YYCHHBIX (PU3NUECKUX SBICHUI B OKPYXAIOIIEM MUPE (B TOM
yrcae (u3nueckue SBICHHS B TPHPOJE: NPWIMBBI M OTIUBBI, JBIKCHHE IUIAHET
ConHEe4HOM CUCTEMBI, PEaKTUBHOE JABM)KEHHE *KMBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3eMJIETPACEHNE, CEHCMUYECKUE BOJIHBI, IIYyHAMH, X0, LIBETA TEJl, ONTHYECKUE
SBJIGHUS B TpUPOJE, OMOJOrMYecKoe JEeHCTBUE BHAMMOIO, YIbTPA(PHOIETOBOIO H
PEHTTEHOBCKOTO M3Jy4Y€HUH, €CTECTBEHHbIN PAaJMOAKTUBHBIM (POH, KOCMUYECKUE JTYUH,
paZMOaKTUBHOE W3JIyYEHUE MPUPOAHBIX MHUHEPAIOB, JEHCTBUE paJAMOAKTHBHBIX
U3IYyYeHUH Ha OpPraHM3M 4YeJOBEKa), NMPH 3TOM MEpeBOJIUTH NMPAKTHUECKYIO 3a]ady B
yueOHYI0, BBIACIATh CYIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NYECKUX SBJICHUM;
OIMCHIBATh U3YyUYCHHBIC CBOMCTBA Tel M (PU3MUECKUE SIBIECHUS, UCIONB3Yd (PU3HMUECKue
BEJIMYUHBI (CpeIHss U MIHOBEHHas CKOPOCTh Tejda IpPU HEPAaBHOMEPHOM JBUKECHHH,
YCKOpEHHE, epeMEILEHHE, ITyTh, YII0Bas CKOPOCTh, CUJIa TPEHHs, CUJIa YIPYTOCTH, CUJIa
TSKECTH, YCKOpPEHHE CBOOOJHOrO MajJeHUs, BEC Tela, UMIYJbC Telld, UMIYJIbC CHIIBI,
MeXaHu4eckass paboTa M MOIIHOCTb, NOTEHIMAlbHAs JHEPrus Teja, MOTHATOro HaJ
MOBEPXHOCTHIO 3€MJIM, TOTEHIHUANbHAasg SHEPrusi CXKAaTOM MpYKUHBI, KHUHETUYECKas
SHEprus, MOJHAs MEXaHW4YeCKas SHEprus, Nepuoj M 4acToTa KojieOaHWM, IMHA BOJIHBI,
I'POMKOCTH 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MIOKA3aTeNb MPEIOMIICHUS CPE/Ibl), IPH
ONMCaHUM TMPAaBUIBHO TPAKTOBaTh (PU3MUYECKUI CMBICT HCIOJIB3YEMbIX BEJIHYHUH,
0003HAUYEeHUSI M €IMHUIBl (U3NYECKUX BEINYMH, HAXOAUTH (HOPMYIbI, CBS3BIBAIOLINE
NaHHYI0 (PU3MYECKYIO0 BEMYUHY C APYTMMHU BEIMYWHAMHU, CTPOUTH IPaQUKU U3YUYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA Tej, (pU3MUECKHE SBJIECHUS M MPOLECCHI, UCIONb3ys 3aKOH
COXPAHEHHUs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMsI, NMPUHLUI CYNEPHO3ULMH CHI,
IPUHLUI OTHOCUTENbHOCTU ['anuiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHs] UMITYIbCa,
3aKOHBI OTPAKEHUS U MIPEJIOMIIEHHUS CBETA, 3aKOHBI COXPaHEHHUs 3apsJ0BOTO U MaCCOBOTO
YHceN MPU SJEPHBIX PEaKIMsX, IPU 3TOM JIaBaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA U
3aMHChIBaTh €70 MATEMaTUUYECKOE BBIPAKEHHUE;

OOBSICHATD (PU3NYECKHE MTPOLIECCHI M CBOMCTBA TE€J, B TOM YUCIIE U B KOHTEKCTE CUTYaIHil
IIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTEpa: BBIABIATh IPUUYUHHO--CIEJCTBEHHBIE CBA3H,
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CTPOUTH OOBSICHEHHE U3 2—3 JOTHYECKUX LIaroB ¢ ONMOpOi Ha 2—3 M3yueHHBIX CBOMCTBA
(bu3NYECKUX SIBICHUH, (PU3NIECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemars pacu€THble 3aaud (ONUPAIOIIMECS HAa CUCTEMY U3 2—3 ypaBHEHUI), UCIONb3Ys
3aKOHBI U (POPMYIIBI, CBA3BIBAIOLINE (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAIN3a YCIOBUS
3aJ]auy 3alUChIBATh KPATKOE YCIOBUE, BBISIBIIATH HEJOCTAIOIINE NIM N30BITOYHbIE JaHHBIE,
BbIOMpPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE Ul PELICHMs], IPOBOJIUTH PACUEThl U
OLIEHUBATh PEATMCTUYHOCTD MOJYYCHHOTO 3HAYCHUS (PU3NIECKON BETUUMHBL;
pacro3HaBaTh MIPOOJIeMbl, KOTOPbIE MOYKHO PELIMTh IPU HOMOIIU (PU3MUECKUX METOIOB,
HCIIOJIb3YS ONIMCAHHUE UCCIIEJOBAHMUS, BBIJIEIISITh IPOBEPSIEMOE NPEATOI0KEHUE, OLIEHUBATD
IIPaBWJIBHOCTb INOPsIZIKa [IPOBEIECHUS MCCIEA0BaHNUs, 1€TIaTh BbIBOAbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOAEHUHN U OIIBITOB;

MIPOBOJIUTH OTIBITHI IO HAOIOJCHUIO (PU3UUECKUX SIBICHUHN WK (PU3HMUECKUX CBOMCTB TEl
(u3ydeHue BToporo 3akoHa HproTOHA, 3aKOHAa COXpaHEHMsI SHEPTUH, 3aBUCUMOCTb IIEpUoJia
Kosie0aHUH NPYKMHHOIO MasTHHKAa OT MacCchl Ipy3a U JKECTKOCTH TNPYKUHBI U
HE3aBUCHUMOCTh OT AMIUIMTYIbl MajbIX KOJIEOAHWH, MPSAMOJIMHEHHOE PacHpOCTpaHEHUE
CBeTa, pa3joXeHHe OeIoro cBeTa B CIEKTP, U3yUEHHE CBOMCTB M300paKEHUs B IIJIOCKOM
3epKajle U CBOMCTB M300pakeHus mpeamera B coOuparomieil JuH3e, HaOIroAeHue
CIUIOIIHBIX U JMHEHYAThIX CIIEKTPOB M3JIYYEHHUs): CAMOCTOSITEIbHO COOMpaTh YCTaHOBKY
u3 u30bITOYHOTO Habopa OOOpYJOBaHWS, OMHCHIBATH XOJ[ OMBITA M €r0 pPe3yNbTaThl,
(hopMyIIMPOBATH BHIBOJIBI;

IIPOBOAUTh IPU HEOOXOAMMOCTH CEPUI0 MpPSIMBIX H3MEPEHHM, OIpenesss cpenHee
3HaYeHHEe u3MepseMol BeNMWYMHBI ((POKYCHOE pacCTOsHUE CcOoOMparoliel JIMH3bI),
000CHOBBIBaTh BBIOOP crioco0a u3MepeHus (M3MEepUTENbLHOr0 Npudopa);

MPOBOJIUTH MCCIIEJJOBAaHUE 3aBUCUMOCTEH (U3UUECKUX BEJIUYMH C MCIOJIb30BaHUEM
NPSIMBIX U3MEPEHUH (3aBUCHUMOCTb ITyTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM JBM)KEHUU
0e3 HayaJIbHOM CKOPOCTH, MEPHOJa KOJICOAHUN MAaTeMaTHYECKOTO MAasTHHKA OT JJTUHBI
HUTH, 3aBUCUMOCTH YyIJIa OTPAXXEHUsI CBETa OT yrJjla MaJIeHus U yria IpeJoMJIeHHs OT yriia
NajieHus): IUIAHUPOBaTh MCCJEIOBaHHUE, CaMOCTOSTENIbHO COOMpaTh  yCTaHOBKY,
(uKCUpOBaTh pe3yabTaThl OJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUE TaOJIUI]
1 TpauKOB, AeNaTh BBIBOBI IO Pe3yJbTaTaM UCCIIEA0BaHUS;

IIPOBOJIUTH KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BEIUYHMH (CPEAHSs CKOPOCTh U YCKOPEHUE
TeJa MpPU PaBHOYCKOPEHHOM JIBU)KEHUH, YCKOPEHUE CBOOOJHOTO MajeHHs], HKECTKOCTh
MPYXHUHBI, KOIPOUIUEHT TPEHHUS CKOJIbKEHUS, MEXaHH4ecKass pabdoTa M MOIIHOCTb,
4acToTa U MepHo KoJeOaHui MaTeMaTHUYeCKOro U MPY>KUHHOTO MAasgTHUKOB, ONTHYECKAs
cuiia cobuparomell JMH3bI, paAHOaKTHUBHBIN (DOH): MIIAHUPOBATh M3MEPEHHUs, COOMpATh
SKCIIEPUMEHTAJIbHYI0O YCTAHOBKY U BBINOJHATH HW3MEpPEHUs, Clenys NpeIIoKeHHON
MHCTPYKLUH, BEIYUCIISITh 3HAUEHUE BEIMUMHBI U aHAITM3UPOBATh MOJyYEeHHbIE PE3YIbTaThl
C Y4€TOM 3aJJaHHOM IOTPEIIHOCTU U3MEPEHU;

coOnrofaTh TMpaBWiIa TEXHUKU Oe30MacHOCTH IMpu pabore ¢ J1abopaToOpHBIM
00opynoBaHUEM;

pa3nauyaTh OCHOBHBIE MPU3HAKU MU3YyYEHHBIX (PU3MUECKUX MOJENEil: MaTepuaabHas TOuKa,
abCcoMOTHO TBEP/OE TEJIO, TOUCYHBIN UCTOYHHUK CBETA, JIy4, TOHKAs JMH3A, IUIaHETapHas
MO/I€JIb aTOMa, HYKJIOHHAsl MOJIENIb aTOMHOTO s1/1pa;

XapaKTepu30BaTh MPUHIIMIIBI JEHCTBUS U3YYEHHBIX TPHOOPOB U TEXHUYECKUX YCTPOHCTB C
OIIOPOM Ha MX OMMCaHUs (B TOM YHCIE: CIIUIOMETP, JaTYUKHU MOJI0KEHUS, PACCTOSAHUS U
YCKOPEHHUs, PaKeTa, 3XOJO0T, OYKH, MEepUCKOI, (oToamnmapar, ONTHYECKHE CBETOBOJBI,
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CIIEKTPOCKOI, TO3UMETP, Kamepa BuiibcoHa), MCTIONb3ys 3HAHUS O CBOMCTBAX (PU3NYECKHUX
SABJICHUI U HEOOXOMMBbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX TEXHUYECKHUX YCTPOHCTB,
W3MEPUTENBHBIX TPUOOPOB M TEXHOJOTHMUYECKUX IPOIECCOB MPU PEUICHUH Yy4eOHO--
IIPAKTUYECKUX 33a/a4, ONTUYECKHE CXEMBbl Ul MOCTPOEHHUs HM300paXeHUH B IIOCKOM
3epKajie ¥ coOuparomeil T1uHse;

IPUBOAUTH TMpUMEpPbl (HaXOOUTh MHPOPMALUIO O HPUMEpax) HPAKTUYECKOIO
UCIOJb30BaHUS (PU3MUYECKMX 3HAHUH B IOBCEAHEBHOM KM3HM i oOOecredyeHus
0€30MaCHOCTH MPH 00paIeHUH C TPUOOPaMH U TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS
3JI0POBBSI U COOJIIOACHHS HOPM 3KOJIOTMYECKOr0 IOBEICHUS B OKpYsKarolLeil cpese;
OCYLIECTBIATh MOMCK HWHpopMmauuu (usmyeckoro coxaepxkanusi B MHTepHere,
CaMOCTOSITENIbHO  (POPMYNIUPYsl TOMCKOBBIM 3ampoc, HAXOAWUTh IYTH OIpPEACIICHUS
JOCTOBEPHOCTH IOJIyYeHHOM HUHPOpPMALMU Ha OCHOBE HUMEIOIIUXCA 3HAHUH U
JIOTIOJIHATEIbHBIX UCTOYHUKOB;

UCIOJb30BaTh MPH BBINOJHEHUM YYEOHBIX 33JaHUN HAyYHO--TIOMYJISIPHYIO JINTEPATypy
(bU3NYIECKOTO CONepKAaHUA, CIIPABOYHBIE MaTepHalbl, pecypchl ceT MHTepHeT, BIaneTh
npuéMamMu KOHCTIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus HH(pOpMaIK U3 OJHON 3HAKOBOM
CUCTEMBI B IpYTYIO;

co3zaBaTh COOCTBEHHBIC MMCHMEHHBIE U YCTHBIE COOOIIEHHSI Ha OCHOBE MH(POPMALIUU W3
HECKOJIbKUX MCTOYHUKOB (PM3UUECKOT0 COZIeP KaHUs, TyOJINYHO MIPECTABIATh PE3YJIbTaThI
IIPOEKTHON WJIM UCCIIEOBATEIBCKOM NEATENBHOCTH, IIPH 3TOM I'PaMOTHO HCIIOJIb30BATH
M3Y4YCHHBI MOHATHMHBIN anmapar H3y4aemoro pasjaena (U3UKM U CONPOBOXKJIATh
BBICTYIIJICHHE IIPE3EHTAlMEN C y4ETOM 0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM KoJsnvecTBo 4yacoB dyeKkTpoHHbIE (LM (pPOBbLIE)
n/n NMporpaMmMbl Bceero KonrTpoabubie | Ilpak. o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Paszjnen 1. ®usuka u e€ poJib B NO3HAHNH OKPYKAIOIIEr0 MUP
1.1 ®dusuka - HayKa o MPUPOJIEC 2 Bu6nmnoteka I{OK https://m.edsoo.ru/7f416194
1.2 dusnyeckue BEIUYUHBI 2 1 Bubnuoreka IIOK https://m.edsoo.ru/7f416194
POIII
https://resh.edu.ru/subject/lesson/2602/start/
1.3 EcrecTBeHHOHay4HBIN METOA 2 1 Bubnuoreka IIOK https://m.edsoo.ru/7f416194
MO3HaHUs
Wroro mo pazneny 6
Pasznea 2. [lepBoHayaibHble CBEeIeHUS 0 CTPOEHUH BelleCTBA
2.1 CrtpoeHue BemecTBa 1 bubnunoreka IJOK https://m.edsoo.ru/7f416194
POIII
https://resh.edu.ru/subject/lesson/1533/start/
2.2 JIBMOKEHHE 1 B3aUMOJICHCTBUE YaCTHII 2 1 bubnunoreka I{OK https://m.edsoo.ru/7f416194
POII
BellleCcTBa 2
m https://resh.edu.ru/subject/lesson/1534/start/
2.3 ArperaTHble COCTOSTHHSI BEIIIECTBA 2 Bu6mnuorexa L{OK https://m.edsoo.ru/7f416194
POII
https://resh.edu.ru/subject/lesson/1532/start/
Wroro no pazneny 5
Paznen 3. /IBuikeHune u B3auMo/ieiicTBue e
3.1 Mexannueckoe IBIKEHUE 3 bubnuoreka IIOK https://m.edsoo.ru/7f416194
3.2 Wuepius, Macca, TUIOTHOCTD 4 1 Bu6mnuorexa LIOK https://m.edso0.ru/7f416194
POIII
https://resh.edu.ru/subject/lesson/1531/start/
33 Cuta. Bunsr cun 14 1 2 bubnunoreka IJOK https://m.edsoo.ru/7f416194
POIII
https://resh.edu.ru/subject/lesson/2600/start/
Wroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIKOCTEH M ra30B
4.1 Hasienne. [lepenada naBieHus 3 Bubnuotexa IJOK https://m.edsoo.ru/7f416194
TBEPABIMU TEJIAMU, KUIAKOCTIMU U
razamu
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https://resh.edu.ru/subject/lesson/2602/start/
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4.2 JlaBIIeHHE )KUIKOCTH 5 Bubnuorexa LIOK https://m.edsoo.ru/7f416194
POIII
https://resh.edu.ru/subject/lesson/2971/start/

4.3 ATtmoc(hepHOe TaBJICHUE 6 BuGmuorexa L{OK https://m.edso0.ru/7f416194

4.4 JleficTBUE KUJIKOCTH U Ta3a HA 7 3 Bubmmorexa LIOK https://m.edso00.ru/7f416194

MOrpy>KEHHOE B HUX TEJIO
Wtoro no pasneny 21
Paznen S. Pabora u MOmHOCTB. JHEpIrUs

5.1 PaGora 1 MoLIHOCTE 3 1 Bubnuoteka ITOK https://m.edsoo.ru/7f416194
POIII
@//resh.edu.ru/subiect/lesson/2965/start/

5.2 ITpocTeie MEXaHU3MBI 5 1 Bubmmorexa LIOK https://m.edso00.ru/7f416194

5.3 MexaHuueckas SHEPTUs 4 1 Bubnuoreka IIOK https://m.edsoo.ru/7f416194

Wroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 12

ITPOTPAMME
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8 KJIACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM (POBbLIE)

MPOrpaMmabl Bcero Kontp. pakr. o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3pen 1. TerioBble siBJIeHUSA
1.1 CtpoeHue U CBOICTBA BENIECTBA 7 Bu6mnorexa [{OK https://m.edsoo.ru/7f4181ce
1.2 TernnoBbIe MPOIECChI 21 1 5 Bubnuoteka ITOK https://m.edsoo.ru/7f4181ce
POIII https://resh.edu.ru/subject/lesson/2595/start/
Hroro no pazueny 28
Paznen 2. DiiekTpuyeckne 1 MAarHMTHbBIE SIBJIEHUS
2.1 DIIEKTPUUYECKHE 3apsIIbl. 7 1 bubmmoreka ITOK https://m.edsoo.ru/7f4181ce
3apsKEHHBIE TeJIa U HX POII https://resh.edu.ru/subject/lesson/2591/start/
B3aHUMOCHCTBHC
2.2 [ToCTOSTHHBIN MEKTPUICCKUI TOK 20 1 7 Bu6nuoreka L{OK https://m.edsoo.ru/7f4181ce
POIIhttps://resh.edu.ru/subject/lesson/2982/start/
2.3 MarbauTHsbl€e SIBJICHUS 6 1 1.5 Bubnuoreka 110K https://m.edsoo.ru/7f4181ce
POIII https://resh.edu.ru/subject/lesson/2978/start/
2.4 gﬂeKTp()MarHHTHa;[ WHTYKIUS 4 bubmunoreka IJOK https://m.edsoo.ru/7f4181ce
POIII https://resh.edu.ru/subject/lesson/1541/start/
Wroro mo pazneny 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68 3 14.5

I[TPOTPAMME
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9 KJIACC

Ne HaumeHoBaHue pa3iesioB U TeM KoJsunyecTBo 4acoB JaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE
n/n NPOrpamMMbl Bcero Konrp. IIpakr. pecypcsl
padoThI padoThI
Pasznea 1. Mexann4yeckue siBJeHHUS
1.1 Mexanuueckoe IBUKEHUE U 10 1 Bbu6nuoreka LIOK https://m.edsoo.ru/7f41a4a6
CIOCOOBI €0 OIMMCAHMS POIII https://resh.edu.ru/subject/28/9/
1.2 BzauMmoneiictBue ten 20 1 3 Bbu6nuoreka LIOK https://m.edsoo.ru/7f41a4a6
POIII https://resh.edu.ru/subject/28/9/
1.3 3aKOHBI COXPAHCHHUS 10 3 Bbu6nuoreka LIOK https://m.edsoo.ru/7f41a4a6
POIII https://resh.edu.ru/subject/28/9/
HureprerYpok https://interneturok.ru/subject/physics/class/9
Wroro no pazneny 40
Pa3znea 2. MexaHn4yecKHe K0J1€0aHUA U BOJHEI
2.1 MexaHudeckue KojeOanus 7 3 bu6nuoreka IIOK https://m.edsoo.ru/7f41a4a6
POII https://resh.edu.ru/subject/28/9/
2.2 Mexanunyeckue BOJIHBL. 3BYK 8 1 3 bu6nuoreka IIOK https://m.edsoo.ru/7f41a4a6
POII https://resh.edu.ru/subject/28/9/
HurepuerYpok https://interneturok.ru/subject/physics/class/9
Wroro no pazneny 15
Pazjen 3. DiieKTpoOMarHuTHoOE 10Jie M 3JIEKTPOMATHUTHBIE BOJIHBI
3.1 DJNEeKTPOMAarHuTHOE TI0JIEe U 6 2 Bu6mnuorexa L{OK https://m.edsoo.ru/7f41a4a6
2JIEKTPOMArHUTHBIE BOJIHBI POIII https://resh.edu.ru/subject/28/9/
Hroro no paszneny 6
Pa3znea 4. CBeToBbIe IBJIEHUSA
4.1 3aKOHBI paclpOCTPAHEHHUS CBETA 6 2 Bbubnmorexa ITOK https://m.edsoo.ru/7f41a4a6
POII https://resh.edu.ru/subject/28/9/
HureprerYpok https://interneturok.ru/subject/physics/class/9
4.2 JIMH3BI U ONTHYECKHE TPUOOPHI 6 3 Bbubnmoteka LIOK https://m.edsoo.ru/7f41a4a6
POII https://resh.edu.ru/subject/28/9/
4.3 Pa3noxxeHue 6e10ro CBeTa B CIICKTP 3 2 Bu6nmoreka ITOK https://m.edsoo.ru/7f41a4a6
POII https://resh.edu.ru/subject/28/9/
HureprerYpok https://interneturok.ru/subject/physics/class/9
Hroro no paszneny 15
Pa3gen 5. KBanToBble fiBJIeHUS
5.1 Hcnyckanue U MorJIoIeHHe CBeTa 4 1 Bu6muoreka [{OK https://m.edsoo.ru/7f41a4a6
ATOMOM POII https://resh.edu.ru/subject/28/9/
5.2 CTpoeHue aTOMHOTO sijipa 6 1 Bu6nmoreka ITOK https://m.edsoo.ru/7f41a4a6

POIII https://resh.edu.ru/subject/28/9/
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5.3 SlnepHble peakuuu 7 1 bubnuoreka ITOK https://m.edsoo.ru/7f41a4a6
PDIII https://resh.edu.ru/subject/28/9/
UureprerYpok https://interneturok.ru/subject/physics/class/9
Uroro no pazneny 17
Pa3nes 6. IloBTopuTe1bHO-0000 1AM I MOAYJIb
6.1 [ToBTOpEeHUE M 0000IIEHUE 9 2 Bbu6nuoreka LIOK https://m.edsoo.ru/7f41a4a6
comepskanus Kvpca sk 3a 7-9 POII https://resh.edu.ru/subject/28/9/
A1ep ypea § UnreprerYpok https://interneturok.ru/subject/physics/class/9
KJIace
Wroro mo paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 27

ITPOTPAMME
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https://interneturok.ru/subject/physics/class/9
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/28/9/
https://interneturok.ru/subject/physics/class/9

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA

OBA3ATEJ/IBHBIE YUYEBHBIE MATEPHUAJIBI JIJI5S1 YYHEHHUKA

 ®usuka, 7 kmacc/ lleppimkua A.B., OOmecTBo ¢ OrpaHMYEHHOW OTBETCTBEHHOCTHIO
«M3marenbcTBO «IK3aMEH)

» ®usuka, 8 kinacc/ [lepeimkua A.B., O0IIECTBO ¢ OTpaHUYCHHON OTBETCTBEHHOCTHIO «/[PODAY;
AxkunonepHoe obmectBo «M3narensctBo «IIpocBemenue»

» ®usuka, 9 kinacc/ [epeimkun A.B., I'yrauk E.M., O0111ecTBO C OrpaHUYeHHON OTBETCTBEHHOCTHIO
«IPODAy; AknnonepHoe obmectBo «M3natenscTBo «IIpocBemnieHne»

METOANYECKHUE MATEPUAJIBI IUISA YYUTEJIA

7 KJIACC

1. PaGouas mporpamma.

2. Tleppimkun A.B. ®wusuka. 7 kimacc. Y4eOHHK I 0OIIEOOpa3OBaTENBHBIX YUPSKICHUU .
M.:JIpoda. 2014

3. Jlykammk B.M. CoopHUK BompocoB U 3a1ad 1o ¢pusuke. 7-9 k1. — M.: [Ipoceemenwne, 2010. —192c¢.
4. Mapon A.E. ®usuka. 7 knacc: yuedbHo-meroanueckoe nmocooue/ A.E. Mapon.- M.: [Ipoda, 2011.-
123c.:

5. Kupuk JILA. ®usuka — 7. Pa3HOypOBHEBbIE CaMOCTOSATEIbHBIE U KOHTPOJIbHBIE PAOOTHL. —5-€
n3nanue,- M.MJIEKCA, 2013.

6. «KontponbHo-uaMepurenbueie marepuanbl. dusmka. 7 xiacc/Coct. H.U. 3opun. — 2-e
u3 ., nepepad. — M.:.BAKO, 2013.

8 KJIACC

1. PaGouas nporpamma.

2. Jlykammk B.WU. COopHuK BonpocoB 1 3aay 1o ¢pusuke. 7-9 k1. — M.: [Ipocsemenue, 2010. —192c.
3. .A.B. Ileppimkun @uznka-8ki 2017 M. [Ipoda

4. A.E. Mapon, E.A. Mapon CamocTosiTenbHble U KOHTPOJIbHBIE paboThI-8 Kinacc 2017 M. [Ipoda
5. «KoutpomnbHO-u3MepuTenbHble Marepuanbl. Pusmka. 8 xmacc/Cocr. H.M. 3opun. — 2-e
u3 ., nepepad. — M.:.BAKO, 2013.

6. Kupuk JI.LA. ®uzuka — 8. PasHOypOBHEBbIE CaMOCTOSATEIbHBIE U KOHTPOJIbHBIE pabOTHL. —9-€
n3manne,- M.MJIEKCA, 2013.

9 KJIACC

1. PaGouas nporpamma.

2. ®usuka 9 xiacc. YueOnuk no ¢usuke 9 wiacc. [lepeimkun. @msuka. 9 k1. : ydeOHHWK / A.
B. Ilepoimikun, E. M. I'ythuk. — M. : [Ipoda, 2014

3. Jlykammk B.U. COopHUK BOmIpocoB u 3aad 1o ¢pusuke. 7-9 xir. — M.: [Ipocemenwue, 2010. —192c.
4. Kupuk JILA. ®usuka — 9. PazHOypoBHEBBIE CaMOCTOATENIbHBIE U KOHTPOJIbHBIE PabOThI. —5-¢
nznanue,- M.MJIEKCA, 2013.

5. «KoutponbHo-u3MeputenbHble Marepuanbl. ®Pusmka. 9 kmacc/Coct. H.M. 3opun. — 2-e
u3 . nepepad. — M.:BAKO, 2013.

6. Mapon A.E. ®usnka. 9 xnace: yauedbHo-MeTonudeckoe mocooue/ A.E. Mapon.- M.: llpoda, 2011.-
123c.
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NADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
7 KJIACC

1. Bubaunoreka — Bc€ mo npeamery «dusukay. — Pexxum goctyna: hitp://www.proshkolu.ru

2. BugeoornsiTel Ha ypokax. — Peskum mocryma: http://fizika-class.narod.ru

3. Enunas koiuiekims udpoBeIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum moctyma: http://school-
collection.edu.ru

4. nTepecHbie MaTepHajbl K ypokaM (GU3HKH 110 TeMaM; TECThI 110 TeMaM; HaTJSIIHbIC TOCOOHS K
ypokam. — Pexxum gocryna: http://class-fizika.narod.ru

5. lludpossie oOpa3oBatesbHbie pecypebl. — Pexum qoctyna: http://www.openclass.ru

6. DieKkTpoHHbIC yueOHUKH 110 pu3uke. — Pexxum mocryma: http://www.fizika.ru

7. Poccuiickast anextponHas mkoiahttps://resh.edu.ru/

8 KUIACC

1. bubnuoreka — Bcé mo npeamety «dusukay. — Pexxum nocrtyna: http://www.proshkolu.ru

2. BuneoonsiTel Ha ypokax. — Pesxum mocryna: http://fizika-class.narod.ru

3. Enunas xoyuiekims 1udpoBeIX 00pa3oBaTelIbHBIX pecypcoB. — Pexxum moctyma: http://school-
collection.edu.ru

4. nTepecHble MaTepHajbl K ypokaM (U3UKH [0 TeMam; TECThI [0 TeMaM; HarJIsHbIC TTOCOOHs K
ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. lludpossie oOpa3oBartebHbIe pecypebl. — Pexum nocrtyna: http://www.openclass.ru

6. DiekTpoHHbIe yueOHUKH 110 pu3uke. — Pexxum mocryma: http://www.fizika.ru

7. Poccuiickast anextponHas mkoia https://resh.edu.ru/

9 KJIACC

1. BuneoonsiTel Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

2. lHTepecHble MaTepralibl K ypokaMm (DU3UKH 110 TeMaM; TeCThI [0 TeMaM; HarJIsAHbIe TOCOOHS K
ypokam. — Pexxum moctyma: http://class-fizika.narod.ru

3. Lludpossie oOpa3oBarebHbIC pecypchl. — Pexum qoctymna: http://www.openclass.ru

4. DneKTpoHHbIe yueOHuKH 1o Gpusnke. — Pexxum nocryna: hitp://www.fizika.ru

5. Enunas komnexius nudpoBbIx 00pa3oBaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

6. MuTepuer ypok. http://interneturok.ru/ru/school/physics/

7. ®usuka.ru. http://www.fizika.ru/

8. Poccwuiickas snekTponHas mkona https://resh.edu.ru/
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