MUWHUCTEPCTBO IMPOCBELIEHUS POCCUIICKOI ®EJIEPALIUA

I'BOY YP «JIHIEX Ne 41»

PaccmoTpena Ha 3aceganuu 1a00paToOpUm
IIpotokon Ne 1 ot 29. 08.2024r.
[IpunsTa Ha 3aceaHNU MEIarOTHYECKOTO COBETA
IIporoxon Ne 1 or 30. 08.2024 r.
YTBEPXIAIO

IIpukaz Ne 207-ox ot 30.08.2024r.

Hupextop I'BOY VP «Jluneit Ne 41
7 — T.B. AHucumoBa
= /

PABOYAS YUEBHAS ITIPOT'PAMMA
yueOHOro npeamera «®u3nkay» (6a30Bblii ypoBeHb)
OCHOBHOIO 00111er0 00pa3oBaHus

JUTsl 00yJaroIuxcs 7-9 KiiaccoB

KomnuectBo yacos: 204

CpOK peajm3anu IporpaMmablI: 3 roaa

CocraButens nporpammsl: Cagpponosa JIJI.

WXEBCK

2024-2025 y4eOHbIii TO



INOACHUTEJIBHASA 3AIINCKA

[Tporpamma no ¢u3uke Ha ypoBHE OCHOBHOTO 00IIET0 00pa3oBaHus COCTaBI€HA HA OCHOBE MOJOXKEHUN
U TpebOBaHUN K pe3yjibTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOW 00pa3oBaTeNbHOIl MPOrpaMMBl,
npeactaBieHHbIx B @I'OC OO0, a Takke ¢ yd€toMm deaepanbHOi paboueld MporpaMMbl BOCIIUTAHHS U
Konnenmun npenogaBanus yaueOHoro npeamera « Dusmuxay.

Conepxanue TmporpamMmbl 1Mo (HU3UKE HampaBieHO Ha (OpMHUpOBAaHHE €CTECTBEHHOHAYYHOU
IrPaMOTHOCTH OOYYAIOIIMUXCS U OPraHU3alMI0 U3ydeHHs! (PU3UKHU Ha JeATeIbHOCTHOM ocHOBe. B mporpamme
1o (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH ydeOHOTO mpeamera B peanusanuu TtpedboBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM U METANPEAMETHBIM pe3yibTaTaM OOYy4EHHs, a TAKKE MEXIPEIMETHBIE CBS3U
€CTECTBEHHOHAYYHBIX YUEOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHMsL.

[IporpamMMma no gu3uke ycTaHaBIMBaeT pacipeneicHrue yueOHOro marepuania 1o rogaMm odoydeHus (mo
KJlaccaMm), IpejiaraeT MpUMEpHYIO MOCIeA0BaTEeIbHOCTh U3YUYEHUS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS
IIPEIMETHOTrO COIEPKAHUSI U yU€TEe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Tporpamma o ¢usmke pa3paboTaHa C HENbI0 OKa3aHUS METOIUYECKON MOMOIIN YYUTENIO B CO3JaHUN
paboueii MporpaMMel M0 y4eOHOMY MPEAMETY.

Ou3nKa SABISETCS CHUCTEMOOOPa3yIOIIUM Ui €CTECTBEHHOHAYYHBIX Y4€OHBIX MPEAMETOB, MOCKOIbKY
(bu3nvecKre 3aKOHbI JIEXKAT B OCHOBE MPOLIECCOB U SIBICHUH, N3y9aeMbIX XUMHEH, ONOJIOTHEH, aCTPOHOMHEH
u (QU3MUECKOl reorpadueil, BHOCHUT BKJIAJ B €CTECTBEHHOHAYYHYIO KAPTHHY MHpPA, MPEAOCTABISAET
HauOosee sicHble OOpas3lbl MPUMEHEHHS HAyYHOTO METOoJla TMO3HAHMS, TO €CTh CI0co0a MOJYy4YEeHUS
JIOCTOBEPHBIX 3HAHUH O MHpE.

OpxHa W3 THaBHBIX 33734 (U3NYECKOro 00pa3oBaHUS B CTPYKType 0Omero oOpa3oBaHMsI COCTOUT B
(bopMHpPOBaHNY €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpeca K HayKe y 00yUJaromImxcsl.

N3yuenne ¢pu3nku Ha 6a30BOM YpOBHE IpENOJaracT OBJIAJCHUE CIEAYIOIIMMHU KOMIETEHTHOCTSIMH,
XapaKTEepU3YIOIIUMH €CTECTBEHHOHAYUYHYIO TPaMOTHOCTD!

®  Hay4HO OOBSCHSTH SIBJICHUS;

®  OIICHUBATh U MOHUMAaTh OCOOEHHOCTU HAYYHOT'O UCCIIEOBAHUS;

e  MHTEPIPETUPOBATH JAHHBIE U UCIIOJIB30BATh HAYUHBIE JOKA3aTENbCTBA IS ITOJIyYE€HUS BEIBOJIOB.

Llenu wm3yueHust (U3UKKM Ha YpPOBHE OCHOBHOTO o0Iiero oOpas3oBaHus ompeneneHsl B Konuenmmu
npernojiaBaHus yue6Horo npeamera «®dusnka» B 00pa3oBaTeNnbHbIX opranuzanusax Poccuiickoit dexnepanun,
peayn3yIolMX OCHOBHBIE 00111e00pa3oBaTe/IbHbIE IPOTrpaMMBbl, YTBEpKIEHHOW pemeHueM Komneruu
Munuctepctsa npocBetnierus: Poccuiickoit @enepanun (mpotokon ot 3 aexadbps 2019 r. Ne [1K4BH).

Henu nzyvyenus GpU3NKu:

e [puoOpeTeHne UHTEpeca U CTPEeMIICHUS 00yJaroIuXCcs K HAyYHOMY MU3yYEHHIO PUPO/IbI, pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE MPEJICTABICHUH O HAYYHOM METO/€ MO3HAHWS M (OPMHUPOBAHUE HCCIEIOBATEIHCKOTO
OTHOILIEHHUS K OKPYKAIOIIUM SIBJICHUSM;

e (opMupoBaHHE HAyYHOI'O MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HHUS OCHOB CTPOEHUS MaT€pUU U
(byHIaMEHTaJIbHBIX 3aKOHOB (DH3HUKH;

e (opmMupoBaHUE NPEJICTaBICHUA O PONAM (PUIUKU JUIsI Pa3BUTHUS JAPYTUX €CTECTBEHHBIX HAayK,
TEXHUKHU M TEXHOJIOTHUH;

® pa3BUTHE MPEICTABIECHUH O BO3MOXHBIX cdepax Oyaymied mpodecCHOHATBbHOW NesTeNbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JaJIbHEHIIEMY O0yYEHHIO B 9TOM HallpaBJICHUH.

JlocTmkeHne STUX Ieliel mporpaMMbl 1O (U3WMKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
o0ecreunBaeTcs peleHueM CIeAyoIuX 3a1ay:

e mpuoOpeTeHHe 3HAHMW O JUCKPETHOM CTPOCHMM BEIIECTBA, O MEXAHWYECKHUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHMSIX;

® [puOOpeTeHHWE YMEHHWH OIUCHIBaTh M OOBICHATh (U3NYECKUE SBICHHS C HCIIOIb30BaHUEM
IIOJIyYCHHBIX 3HAHUM;



®  OCBOGHHME METOJIOB pEIIECHUS MPOCTEUIINX pacyéTHHIX 3334 C HCHOJIb30BaHUEM (PU3MUECKUX
MoOJIeNIeH, TBOPUYECKHUX M MMPAKTHKOOPUEHTUPOBAHHBIX 33]1a4;

®  pa3BUTHE YMEHHI HaOIIOIaTh MPUPOTHBIC SIBICHUS U BBITIOIHSATH OIBITHI, 1a00paTOPHBIE paOOTHI U
AKCIIEPUMEHTAIBHBIC UCCIICOBAHMS C UCIIOJIb30BAHUEM N3MEPHUTENBHBIX IIPHOOPOB;

e  OCBOCHHE MPUEMOB pabOTHI ¢ HHPOPMAIIMEH PU3NIECKOTO COACPIKAHUS, BKIt0Uasi HHPOPMAIHIO O
COBPEMEHHBIX JIOCTIKCHUSAX (PU3UKH, aHAIU3 U KPUTHIECKOE OlICHUBaHNE NH(POPMAITUH;

® 3HAKOMCTBO cO cdepamMu NPoPEeCCHOHAITBHON JESATCILHOCTH, CBS3aHHBIMH C (DU3UKOH, W
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTHKEHUSIX (DU3MUECKON HAYKH.

Ha uzyuenue ¢usuku (6a30BbIi ypoBEHb) HA YPOBHE OCHOBHOI'O 00IIero 00pa3oBaHus OTBOAUTCS 238
4yacoB: B 7 Kiacce — 68 yacoB (2 yaca B HeJieno), B 8 kiracce — 68 yacoB (2 yaca B Hezeno), B 9 kiracce — 102
yaca (3 yaca B HEJIEIIO).

[Ipennaraemerii B mporpamme 1o (usmuke mnepeyeHb JTa0OpaTOPHBIX pPAaOOT U ONBITOB HOCHT
PEKOMEH/IaTENIbHBIA XapakTep, yYHTENb JAeiaeT BBHIOOp MpOBEACHUS JIa0OpPaTOPHBIX PAabOT U ONIBITOB C
y4€TOM HMHIMBHIYAJIBHBIX OCOOCHHOCTEH OOYyYaroIMXCs, CIHCKAa OKCIEPHUMEHTAIBHBIX  33/IaHUM,
IpeAaraéMbIX B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO 3K3aMeHa 110 (hU3HUKE.



COJAEP/KAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAOLIEro MUpa.

®usuka — Hayka o npupoje. SBnenus npuponsl. PU3NUECKUE SBICHUSA: MEXAHUYECKUE, TEILIOBBIC,
JNEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenauuuHbl. V3Mepenue ¢usnueckux BennuuH. Pusmdeckue npubopsl. [lorpemHocts
u3MepeHuii. MexxayHapoaHas CUCTeEMa €IMHMUII.

Kak ¢u3uka u 1npyrue ecTecTBEHHBIE HAyKH H3Y4YaloT MNpupony. EcTecTBeHHOHAy4YHBIH MeETO[
IO3HAHUA: HaONIO/IEHUE, IOCTAaHOBKA HAyYHOI'O BOIPOCA, BBIIBM)KEHUE THUIOTE3, AKCIEPUMEHT IO

MIPOBEPKE THUIOTE3, 00BICHEHHE HaOIrogaeMoro sBiaeHusA. Onucanue GU3NYECKUX SIBICHUH C MOMOIIBIO
MOJICIIEH.

Hemoncmpayuu.
1.  MexaHuveckue, TEIJIOBbIE, IIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHHUS.
2.  Owuznyeckue MpuOOPHI U MPOLEAYpa MPIMBIX U3MEPEHUN aHAIOTOBBIM U LU(POBBIM TPUOOPOM.

Jlabopamopnusie pabomot u onvimeol.

OmnpeneneHne MEHbI JSICHUS KAl H3MEPHUTEIBLHOTO IPHOO0pA.
N3mepenne paccTOsTHU.

N3mepenne 00bEMa )KUIKOCTH B TBEPOTO TeIa.

OnpeneneHre pa3MepoB MaJIbIX TEJ.

ok~ e

W3mepenue TeMieparypsl Ipy MOMOLIH KUKOCTHOIO TEPMOMETPA U IaTYMKA TEMIIEPATYPBhI.

6. IlpoBenenue ucciemoBaHUS 1O MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA MIAPUKA, MYIICHHOTO
TOPU30HTAJIBHO, TEM OO0JIbIIIE, YeM OOJIbIIE BHICOTA ITyCKa.

Pa3nes 2. [leppoHavyaabHbIe CBEICHUS O CTPOCHHMH BeIeCTBA.

CrtpoeHue BellecTBa: aTOMbl M MOJIEKYNbI, UX pa3Mmepbl. ONbITHI, J0Ka3bIBAIOIINE TUCKPETHOE
CTpOECHHE BEIECTBA.

JIBukenune vactul BemecTBa. CBsA3b CKOPOCTH JIBMJKEHHUS YacTHI] ¢ TeMmIiepaTypoi. bpoyHoBckoe
nBIKeHue, U dy3us. BzaumoaeiicTBrue yacTUIl BEIIECTBA: MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSTHUSI BEIIECTBA: CTPOCHUE ra30B, KUJIKOCTEH M TBEPABIX (KPUCTAJUIMUECKUX) TEN.
B3aumocBs3p  MEXIy CBOMCTBAMHM  BEIIECTB B  pa3HbIX AarperarHbIX COCTOSHUSIX U HX
aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.

1.  HaGmroneHue OpOyHOBCKOTO JBUKEHHUSI.

2.  HaOmonenue nuddysum.

3.  HaOmonenue sBneHUNA, 0ObACHSAIOUIMXCS PUTHKEHUEM HIIM OTTAJIKUBAaHUEM YacTHI] BELECTBA.

Jlabopamopuvie pabomul u onvimol.

1.  Omenka guameTpa aToMa METOJOM PSIOB (C UCIOIB30BaHuEM GoTorpaduii).

2. OmbITHI 10 HAOIOICHHUIO TETIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl O OOHAPYKEHUIO JEMCTBUS CHIT MOJIEKYJISIPHOTO TPUTSHKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexannueckoe nBuxkeHue. PaBHoMepHOe 1 HepaBHOMepHOe JBuxkeHHe. CkopocTh. CpeqHsisi CKOPOCTh
IIPY HEPAaBHOMEPHOM JBMKEHHH. Pacdy€r myTu v BpeMeHH JBUKEHUS.

SBnenne uHepuuHu. 3aKOH HHepuMH. B3aummonelicTBue Ten Kak NPUYMHA HM3MEHEHHMS] CKOPOCTH
IBUKEHMS Tesl. Macca kak Mepa uMHEpTHOCTH Tena. IlnoTtHocTh BemecTBa. CBS3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00BhEMA BELIECTBA.

Cuna Kak XapakTepucTuKa B3auMojencTBus Tei. Cuna ynpyroctd U 3akoH ['yka. Mi3mepenue cuibl ¢
MOMOUIbIO IUHAMOMETpA. SIBjeHME TArOTEHUS U cuia TskecTH. Cuia TsKEeCTH Ha APYrux IulaHeTax. Bec



tena. HeBecomocTs. CnojkeHue cui, HalpaBJIEHHBIX 110 OAHOM npsiMoll. PaBHoneicTByromas cuin. Cuna
TpeHus. TpeHue CKOJIbKEHUS U TpEeHUE NIOKOs. TpeHue B Ipupoie U TEXHUKE.
Hemoncmpayuu.

1. HaGmroneHue MEXaHUYECKOTO JBUKECHHUS Teja.

2.  l3mepeHHe CKOPOCTH MPSMOIMHEWHOTO JBHKEHUSL.

3.  HaOmronenue sSiBJICHHS HHEPITUH.

4.  HabGmroneHue u3MeHEHUs! CKOPOCTH MPHU B3aUMOJICHCTBUU TEJl.

5.  CpaBHeHue macc 1o B3auMOJIHCTBUIO Te.

6.  CroxxeHue CuII, HAPABJICHHBIX 110 OJHOM MPSIMOIA.

Jlabopamopuvie pabomol u onvimol.

1.  Onpenenenune CKOPOCTH PABHOMEPHOIO JBIJKEHHUS (IIapuka B KHJIKOCTH, MOJEIH
JIEKTPUYECKOTO aBTOMOOUJIS M TaK Jlanee).

2. Ormpenenenue cpeHeil CKOPOCTH CKOJIBXKEHUS OpYCKa MK IIapHUKa M0 HAKJIOHHOW TIOCKOCTH.

3. Ompepnenenue MIOTHOCTH TBEPAOTO TEA.

4. OmnbITbl, JE€MOHCTPUPYIOIIME 3aBUCUMOCTb pacTsDKeHHs (JeopManuu) MpYXKHUHBI — OT
IIPUJIOKEHHOM CHJIBL.

5. OmnbITbl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbI TPEHHUSI CKOJIBKEHMSI OT Beca Tella U XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBienne TBEPABIX TeJl, :KUAKOCTEH H I'a30B.

Hasnenue. CriocoObl yMEHBIICHUS M yBEJIUYEHUs NaBieHus. JlaBieHue ra3a. 3aBUCUMOCTb JaBJICHUS
raza or o0béma, Temmeparypsl. Ilepenaya naBneHust TBEPABIMU TEJaMHM, >KUJKOCTAMHU MU Tra3aMu. 3aKOH
[Tackans. [TneBMaTuueckue MalIuHbl. 3aBUCUMOCTb JAaBJICHUS KUIKOCTU OT INIyOUHBI. I'napoctatuueckuit
napajaokc. Coolmiaromuecs: cocyasl. [ uapaBinueckue MEXaHU3MBbI.

Atmocdepa 3emnu u atmocdepHoe naBieHue. [IpuuuHBI CyliecTBOBaHMS BO3AYLIHONW 000JIOUKH
3emin. OnbiT Toppuueniu. M3mepenne armocepHoro gapieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBICHUS
OT BBICOTHI HaJl ypoBHEM Mopsl. [IprOops! 1715 n3MepeHnst aTMOCPEepHOTo J1aBICHUS.

JelicTBUe KUAKOCTH U Ta3a HAa MOTPY)KEHHOE B HUX TelO. BrITankuBaromias (apXumeaoBa) CHIIA.
3akoH Apxumena. [InaBanue ten. BosayxomnnaBanue.

Hemoncmpayuu.

1.  3aBucHMOCTb JaBlieHUS raza OT TEMIIEPATYPHI.

2.  Ilepenmaua maBneHHs KUIKOCTHIO U Ta30M.

3. Coobuaromuecs cocyabl.

4, I'mppaBnuyeckuit mpecc.

5.  IIposBnenue neicTBus aTMOCHEPHOTO JABICHHUS.

6. 3aBUCHMOCTH BBITAJKWBAIOMICH CHIJIBI OT 00BEMa MOTPYKEHHOW YacTH Tejla M IUIOTHOCTH
AKHUJKOCTH.

7.  PaBeHCTBO BBITAJKUBAIOIIEH CHIIBI BECY BBITECHEHHOM JKUIKOCTH.

8.  VYcnoBue miaBaHWs TeN: IJIaBaHWE WIIM TIOTPY)KEHHE TEN B 3aBHCHMOCTH OT COOTHOIICHHS

IUIOTHOCTEN TeJIa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOAE OT 00bEMa MOTpYXKEHHOW B JKUIKOCTh YaCTU
Tena.

2. Onpenenenrie BEITATKUBAIOMIEH CUJIIbI, IEUCTBYIONIECH HA TEJIO0, MOTPYKEHHOE B AKUJKOCTh.

3.  IIpoBepka HE3aBHCHUMOCTH BBITAIKUBAIONIEH CHIIBI, ACHCTBYIONIEH HAa TEIO B KHUJIKOCTH, OT
MACCHI TeJIa.

4, OnbITHI, TEMOHCTPUPYIONIUE 3aBUCUMOCTh BBITAJIKUBAIOLIECH CHJIbI, JEUCTBYIONIEH HA TEJIO B
JKUJKOCTH, OT 00bEMa MOTPYKEHHOMN B )KUIKOCTH YaCTH TeJIa M OT TJIOTHOCTH KUAKOCTH.

5. KoHcTpynpoBanue apeoMerpa WM  KOHCTPYMPOBAHHME JIOAKM U OmpeneneHue €
IPY30I0AbEMHOCTH.



Pa3nes 5. PaGoTa m MOIIHOCTB. JHeprusi.

Mexanuueckast pabota. MOIIHOCTb.

[TpocTble MexaHM3MBI: pblyar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. IIpaBmiio paBHOBECHsI pblyara.
[IpumeHeHune mpaBuiaa paBHOBECHs pbluara K OsoKy. «3ojoroe mnpaBwio» mexanuku. KIIJ| mpocteix
MexaHu3MoB. [IpocTbie MexaHnu3MBbI B OBITY M TEXHUKE.

Mexanuueckas sHeprus. Kunetnueckas u noreHuuanbHas 3Heprus. llpeBpaiienue ogHoro Buzaa
MEXAHUYECKOM SHEPTUHU B APYroil. 3aKOH COXPAaHEHUS DHEPIMH B MEXaHUKE.

Hemoncmpayuu.

1.  Ilpumepsl IpOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimol.

1.  Omnpenenenue pa®OThl CUIIbI TPEHUS NPU PABHOMEPHOM JBHXKEHHMU TeJla IO TOPU30HTAJILHOU
IIOBEPXHOCTH.

2.  HccnenoBanue yclIOBH paBHOBECHS pblyara.

3. Uswmepenwue KII/] HakIOHHOI TIOCKOCTH.

4.  V3yyeHue 3aKOHA COXPAHEHUS] MEXaHUYECKON SHEPTHH.

8 KUIACC

Pa3nen 6. TenuioBble siBJIeHHS.

OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KUHETUUECKOW TEOPHH CTPOEHUS BellecTBa. Macca U pa3Mepbl
aTOMOB U MOJIeKyJ. OIBIThL, MOATBEPKIAIOLIME OCHOBHBIE IOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON
TEOPHH.

Mopnenu TBEPAOTO, KUJIKOTO U Ta3000pa3HOTO COCTOSIHUMN BemiecTBa. Kpucramumueckue u amophHbIe
tena. OOBSACHEHHE CBOMCTB Tra3oB, XUIKOCTEH M TBEPIABIX TET HAa OCHOBE MOJIOKEHUH MOJIEKYISIPHO-
KMHETH4eCKo Teopuu. CMauyuBaHUE U KaWJUISIPHBIE sIBJIEHUs. TemnoBoe pacliupeHre u cxaTHe.

Temnepatypa. CBsi3p TeMIiepaTypbl CO CKOPOCTBbIO TEIUIOBOIO JBHWXKEHUS 4YacTHL. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHMs] BHYTPEHHEH SHEpPTrHH: TeIionepenaya M coBepiieHue padboTel. Buasl
TeTIOTNepeIavu: TEIIONPOBOIHOCTh, KOHBEKIIUS, U3IyICHHE.

KonnuecTBo TeroTsl. YenbHas TEIIOEMKOCTh BEIIeCcTBA. TerIo0OMEH M TEIUIOBOE pPaBHOBECHE.
VYpaBHeHune TeroBoro Oamanca. [InmaBieHwe W OTBepleBaHHWE KPHUCTAJUIMYECKUX BELIECTB. Y AeNbHas
Teryota TaBieHus. llapooOpazoBanme u kouaeHcanusa. Mcnapenwe. Kunenuwe. VYnenpHas Temiora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMITEPATyphl KUTIEHUS OT aTMOC(HEPHOTO JTaBJICHUS.

BnaxuocTs Bo3ayXa.

DHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Mpuntuner pabotel TeroBbix apurareneit KIIJ temmoBoro nBuratens. TemsaoBble ABUTATENN U
3al[UTa OKPYKAIOIIECH Cpebl.

3aKOH COXpaHEHUs U IPEBPAILIEHUs SHEPTUHU B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JBHIKEHUS.

Hab6nronenue nuddysun.

Habmronenue siBIeHU cMaurBaHUs ¥ KAMAJUTSIPHBIX SIBICHUM.
Habmronenne TemnoBoro pacipeHus Ted.

N3menenune naBiaeHus ra3a mpu M3MEHEHUH 00bEMa U HarpeBAaHWU WJTU OXJIAKICHHUH.
[IpaBuna n3MepeHus TeMIepaTyphbl.

Bunael renonepenaun.

OxJtaxIeHne Ipyu COBEPIICHUH PAOOTHI.

Harpesanue npu coBepiieHry paboThl BHEUTHUMH CHUJIaMH.
CpaBHEHME TEMIOEMKOCTEHN pa3IUYHbIX BEIIECTB.
Hab0mroienne KuneHus.

HabnroieHre mocTosHCTBa TeMITepaTyphl PH TIaBJICHUU.
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13. Mogenu TEIUIOBLIX IBUTATEIEH.

Jlabopamopuvie pabomul u onvimol.

OnbIThI 1O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO TIPUTSKEHHUSI.

OMnBITHI MO BhIPAIIMBAHHUIO KPUCTAJUIOB OBAPEHHOM COJIM MM caxapa.

OnBITHI 110 HAOJIIOACHUIO TEMIOBOTO PACHIMPEHUS Ta30B, KUJIKOCTEH U TBEPIBIX TEI.
OmnpeneneHue JaBICHUS BO3lyXa B OAJUIOHE IIIIPHUIIA.
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OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb JIaBJICHUS BO3lyXa OT €ro o0bEMa U HarpeBaHUs WU
OXJIaXK/IEHUS.

6.  IIpoBepka rumnoressl JMHEHHON 3aBUCUMOCTH JJTUHBI CTOJIOMKA KHUJIKOCTH B TEPMOMETPHUIECKOM
TpyOKe OT TeMIIepaTyphl.

7.  HabmroneHue m3MeHEHMs BHYTPEHHEH >HEPruu Tejia B pe3yibTare Telulonepeaayd U pabdoTsl
BHEIIIHUX CHIL

8.  HccnenoBanue siBI€HUS TEIUIOOOMEHA IPU CMEITMBAHUU XOJIOJHOM U TOPSYEH BOJIBL.

9.  Ompenenenue KOJIMYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOH TPU TEINIOOOMEHE C HarpeThiM
METAJUINYECKUM LIMIIMHIPOM.

10. Ompenenenue ynenbHOM TEIIOEMKOCTH BEILIECTBA.

11. HccnenoBanue mpouecca UCIApeHHUsI.

12.  OmpeneneHrie OTHOCUTEIBHOM BIQXKHOCTH BO3IyXa.

13. Ompenenenue yenbHOMN TEIUIOTHI TUIABICHUS JIBIA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexkrpuzauus Ten. /[[Ba pona aleKTpUYECKUX 3apsiioB. B3ammoneicTBue 3apsiKEHHBIX Tell. 3aKOH
Kynona (3aBucMMOCTb CHIJIBI B3aMMOJEWUCTBUS 3apSKEHHBIX TEJN OT BEJIUYMHBI 3apsiioB M PACCTOSHUSA
MEXy TEJIaMH).

Onektpuueckoe nose. Hanpsx€HHocTs  2nexTpuueckoro mnoms. IlpuHnun — cynepno3unun
JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu »snexTtpuueckux 3apsiioB. OJEeMEHTapHbIM diekTpuueckuil 3apsn. CTpoeHue aToma.
[IpoBOAHMKY U TUANEKTPUKH. 3aKOH COXPAHEHUSI AIEKTPUUECKOTO 3apsijia.

DNEKTPUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHMS JIEKTPUUECKOrO TOKA. MICTOUHMKN TOCTOSHHOTO TOKA.
JlelicTBUS 3EKTPUUECKOro TOKA (TEIIOBOE, XUMHUECKOE, MArHUTHOE). DIEKTPUYECKUNA TOK B KUIKOCTSIX
U Trazax.

Onektpuueckas uenb. Cuna Toka. OnekTpudeckoe HanpspbkeHue. ConpoTHBIEHHE NPOBOJHHUKA.
VY aenpHOE cOnpoTHUBIIEHUE BelecTBa. 3akoH Oma i ydactka nenu. [locienosarenbHoe U napamieabHOe
COEIMHEHUE NTPOBOJHUKOB.

PabGora u MourHOCTH 3ieKTpuyecKkoro Toka. 3akoH Jlxoyms—JleHma. OnekTpuuyeckue LENu U
NOTPEOUTENH IEKTPUUECKON sHeprun B 0bITy. KopoTkoe 3aMbIkaHue.

ITocTositHHBIE MarHUTHI. B3anMozeicTBrE MOCTOSHHBIX MAarHUTOB. MaruuTHoe nojie. MarHuTHoe mnoiie
3eMiu M €ro 3HaueHue A >kM3HM Ha 3emie. OnelT Opcrena. MarHUTHOE IMOJE€ JIEKTPUYECKOTO TOKa.
[IpuMmeHeHre >3JIEKTPOMAarHUTOB B TexHHUKE. JleficTBME MarHMTHOTO TMOJISI Ha MPOBOJHUK C TOKOM.
DNeKTpOoABUTaTeNb MOCTOSIHHOTO ToKa. Vcronb30BaHne 3/eKTpoiBUraTeNiell B TEXHUYECKUX yCTPOMCTBAax
Y Ha TPaHCIOPTE.

Oneitel @apanes. SBneHue 3neKTpoMarHUTHOM MHAyKIMH. lIpaBuno JleHna. Onekrporeneparop.
CnocoObl  TONMy4YeHHUs DJICKTPUUECKON IHEPruv. ODIEKTPOCTAHIIMKM Ha BO30OHOBIISIEMBIX HCTOYHHKAX
SHEpPTUU.

Hemoncmpayuu.

DneKkTpuszanus Ted.

JIBa poJia 3EKTPHUECKUX 3apsI0B U B3aUMOJIEHCTBHE 3apSKEHHBIX TEIL.
Y CTpolCTBO U ACHCTBHE 3JIEKTPOCKOIIA.

OneKTpocTaTHuecKast UHIYKIHSL.

3aKOH COXpaHEHMsI IJIEKTPUUECKUX 3apsI0B.
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[IpOBOIHUKY U TUATEKTPUKH.

MogenupoBaHue CUIOBBIX JTUHUHI 3JIEKTPUYECKOIO ITOJIS.
M CcTOYHHKH TOCTOSTHHOTO TOKA.

JlelicTBUA 2JIEKTPUYECKOrO TOKA.

10. DAeKTpUYECKUN TOK B KUIKOCTH.

11. Ta3o0Bblit pa3psa.

12. H3mepeHue cuibl TOKa aMIIEPMETPOM.

13. U3MepeHue 31eKTPUUYECKOTO HAMPSKEHUS BOJIbTMETPOM.

14. Peocrar u Mara3uH CONPOTUBIICHUM.

15. BsaumopeiicTBUE MOCTOSIHHBIX MarHUTOB.

16. MopaenupoBaHre HEBO3MOKHOCTH pa3/ieJIeHHUs TOJIFOCOB MAarHUTA.

17. MopaenupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

18. OmsIT Dpcrena.

19. MarnuTHOE 1oJIe TOKa. DIEKTPOMAarHHT.

20. JleiicTBHME€ MarHUTHOT'O TOJISl HA MPOBOJHUK C TOKOM.

21. DnexTpoJBUTaTeNh MOCTOSIHHOTO TOKA.

22. HccnenoBaHue SBIEHUS JIEKTPOMATHUTHONW MHAYKIIHU.

23.  Omnbitel Dapajes.

24. 3aBUCHMOCTbH HAIPABJICHUS UHIYKIIMOHHOTO TOKA OT YCIOBUI €r0 BOSHUKHOBEHHUSI.

25. DnekTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnusie pabomot u onvimeol.

1. OnbIThl 0 HAOTIOACHUIO AIIEKTPHU3ALNHN T HHAYKINEH U IPU COMTPUKOCHOBEHUH.

2.  HccnenoBanue NEHCTBHS JIEKTPHUECKOTO MO HA IPOBOIHUKH U JUAJICKTPUKH.

3. CoOopka 1 npoBepka pabOThI AEKTPUUECKON 1IeTIH OCTOSHHOTO TOKA.

4.  HW3mepeHue U peryiupoBaHHe CUJIbI TOKA.

5. H3mepenwue u perynmpoBaHUe HATPSHKCHHUS.

6. HMccnenoBaHume 3aBHCMMOCTH CHWJIBI TOKa, HWAYIIETO 4Yepe3 pEe3UCTOP, OT COMPOTHBIICHUS
pe3ncTopa M HApsHKEHUs Ha Pe3UCTOpE.

7. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCIMOCTh JJIEKTPUUYECKOTO COMPOTUBIICHUS MPOBOIHUKA OT €r0o
JUIMHBI, TJIOIIAAH MTONEPEYHOro CEYeHUs U MaTepuaa.

8. IlpoBepka mpaBWiia CIOXKEHHUS HANPSHKEHUH TIPU  TIOCIEOBATEIILHOM COCTUHEHUU JIBYX
PE3UCTOPOB.

9.  IIpoBepka mpaBuiia AJisi CUIIBI TOKA MIPH MapaJlJIeIbHOM COSAMHEHUN PE3UCTOPOB.

10. Ompenenenue pabOTHI AITEKTPHIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

11. OmnpeneneHne MOITHOCTH JIEKTPUUECKOTO TOKA, BHIJEISIEMON Ha PE3UCTOPE.

12. HccnenoBaHue 3aBUCHMOCTH CHIIBI TOKA, HAYILETO Yepe3 JaMIIOUYKY, OT HAMPSKEHHs Ha HEel.

13. Omnpenenenne KII/] narpesatens.

14. MHccrenoBaHue MarHUTHOTO B3aWMOJICHCTBHS TOCTOSIHHBIX MarHUTOB.

15. H3ydeHue MarHMUTHOTO TOJIS IIOCTOSTHHBIX MAarHUTOB NIPU MX 0OBETMHEHUH U Pa3/ICICHUN.

16. HccnenoBaHue AEHCTBHS SJEKTPHUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17.  OmnsIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI B3aUMOJCHCTBUS KAaTYIIKU C TOKOM U MarHuTa
OT CHJIBI TOKA W HAINPABJICHUS TOKA B KaTYIIKE.

18. U3ydenue neiicTBHS MAarHUTHOTO TIOJISI HA TIPOBOJAHUK C TOKOM.

19. KouctpyupoBanue u u3ydyeHue padoThl AJIEKTPOABUTATENS.

20. WMsmepenue KIIJI anekTpoaBUraTebHONW yCTAaHOBKH.

21. OnbITHl O UCCIEAOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM MHAYKIUU: UCCIEI0BaHUE M3MEHEHUMN

3HA4YEHUs ¥ HAIPaBJIEHUs UHAYKIMOHHOIO TOKA.
9 KJIACC



Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBmkeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTEIBHOCTh
MEXaHHYECKOTr0 JIBH)KEHUSA. PaBHOMEpHOE MpsMOJIMHEHHOE ABUXKEeHHE. HepaBHOMEpHOE MPSIMOJIMHEHHOE
JnBuxeHue. CpeHss U MTHOBEHHAs: CKOPOCTh TeJla TPU HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHoyckopeHHOe npsMoiauHeiiHoe aBxkenre. CBoooHoe nagenue. OnbiTel [anuies.

PaBHOMepHOE ABMKEHME 1O OKpyKHOCTU. Ilepuon u uactora oOpamieHus. JIuneliHas W yryoBas
ckopoctu. LleHTpocTpeMHUTENIbHOE YCKOPEHHUE.

ITepsniii 3akoH HetoToHa. Bropoii 3akon Hetotona. Tpetuii 3akod HeroTona. [IpuHimn cynepno3uiuu
CHIL

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHHs: Chia TPEHHS CKOJIBLKEHUSI, CUJIa TPEHUSI TTOKOA, APYTHe
BU/JIbI TPEHUSI.

Cuna TSXKEeCTH U 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpEeHHEe CBOOOTHOro NajieHus. [[BuxeHue miaHer
Bokpyr CosnHua. IlepBas kocmMuueckasi ckopoctb. HeBecoMocTh U nieperpys3ku.

PaBHoBecue marepuanbHON TOUKH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPIAOro Tena C
3aKpeIUIEHHON OChIO BpaleHus. MoMeHT cuibl. LeHTp TshkecTu.

Nmnynsc tena. M3menenue umnyinbca. Mnynbc cuiibl. 3aKOH COXpaHEHHs] MMIIyJbca. PeakTuBHOE
JIBUJKEHHUE.

Mexanuueckasi pabota ¥ MOIIHOCTh. PaboTa Cuil TSHKECTH, ynpyroctd, TpeHus. CBsi3b DHEPTUU U
pab6otel. [loTeHuManpHas SHEPrus Tena, MOJAHATOrO HaJ IMOBEPXHOCTHbIO 3eMiH. lloTeHnmanbHas sHeprus
cxatol mnpyxuHbl. KuHernueckass sHeprusi. TeopemMa O KHHETHYECKOW HSHEPrUH. 3aKOH COXpaHEHUs
MEXaHUYECKOM YHEPTUU.

Hemoncmpayuu.

1. HaOmroneHue MEXaHMYECKOIO ABUKEHUSI T€a OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.

2.  CpaBHeHHE NyTeH U TPACKTOPUN JBMKEHHUS OJHOTO U TOTO )K€ Tella OTHOCHUTENHHO Pa3HBIX Tel
OTCU€Ta.

3. H3mepeHue CKOPOCTH M YCKOPEHHS MPSIMOJIIMHEHHOTO IBUKCHUS.

4.  HccnenoBaHue NpU3HAKOB PaBHOYCKOPEHHOTO JIBUYKEHUSI.

5.  HabGmronenue ABMXEHUS Tesa MO OKPYKHOCTH.

6. HaOmroneHue MexaHMUYECKUX SIBICHHH, MPOUCXOAAIIUX B cUcTeMe oTcuéTa «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO KaOMHETa (PU3UKH.

7.  3aBUCHMOCTbH YCKOPEHHMS Tejla OT MaccChl Tejla U IeUCTBYIOIIEH Ha HETO CHUJIBI.

8.  HaOmronmenue paBeHCTBA CUII ITPH B3aUMOJICHCTBUU TEIl.

9.  H3meHeHue Beca Tena MpU YCKOPEHHOM JBUKCHUU.

10. Ilepenaua mmIrysbca MPH B3aMMOJACHCTBUH TEL.

11. TIIpeobpa3zoBaHusi 3HEPTHH MPU B3aUMOJICHCTBUU TEII.

12.  CoxpaHeHHe UMITyIIbCA TIPU HEYIIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHre UMITyIIbCa TIPU a0COTIOTHO YIIPYTOM B3aUMO/ICHCTBUU.

14. HaGmroneHnue peakTUBHOTO JIBFKCHHS.

15. CoxpaHeHHre MEXaHMYECKON SHEPTUU MTPU CBOOOTHOM MaJCHUH.

16. CoxpaHeHHe MeXaHUYECKON YHEPTUH MPH IBHKEHUH TeJa MO JeHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.  KoHcTpyupoBaHHe TpakTa JUIsl pa3roHa U JajbHEHIIero paBHOMEPHOIO ABM)KEHUS LIapuKa WU
TEJEeKKH.

2.  OmpeneneHue CpeqHEl CKOPOCTH CKOJBKECHHUS OpycKa WU JBIKEHHS IMIApPHKA 1O HAKIOHHON
IJIOCKOCTH.

3. OrmpeneneHue yCKOPEHUs Tesa MPU paBHOYCKOPEHHOM JIBH)KEHUU 10 HAKJIOHHOM IJTOCKOCTH.

4.  HccnemoBaHue 3aBUCMMOCTH IYyTH OT BPEMEHHU IIPH PAaBHOYCKOPEHHOM JBM)KEHHU 0e3
Ha4yaJbHOU CKOPOCTH.



5. IlpoBepka rUMOTE3bl: €CIU MPH PABHOYCKOPEHHOM JBMKEHHH 0€3 HayaJbHOW CKOPOCTH IMYyTH
OTHOCSITCS KaK psii HEYETHBIX YUCEIl, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HccrnenoBaHue 3aBUCUMOCTHU CHJIbI TPEHUS CKOJIBKEHUSI OT CUIIBI HOPMaJIbHOTO JaBJICHHUS.

7.  Omnpenenenue kodhPuIeHTa TPEHUS CKOJIBKCHHUS.

8.  Ompenenenue >KECTKOCTH MPYKUHBI.

9.  Ompenenenue paboTHl CHIIBI TPEHUS NMPU PABHOMEPHOM JABIDKEHHH TEla MO TOPU3OHTAIBHOM
MOBEPXHOCTH.

10. Omnpenenenue paboThI CUIIBI YIPYTOCTH NP MOABEME IPy3a C UCIOIb30BAHUEM HEMOBUKHOTO
Y TIOABMKHOTO OJIOKOB.

11. H3yueHue 3aKOHA COXpPAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue Ko1e0aHus U BOJHEIL.

Konebarenbnoe amxenune. OCHOBHBbIE XapaKTEPUCTHKU KojeOaHUI: MEpHUOM, 4acToTa, aMILIUTY/A.
MareMaTHuecKuil ¥ Mpy>KUHHBIA MasTHUKU. [IpeBpalienne sHepruu npu KouedaTeaIbHOM JIBUKCHUH.

3aryxatomue kosieOanus. BeiHyx)aeHHbie kosjebanus. Pesonanc. Mexannueckue BoiHbL. CBOWCTBa
MeXaHU4YeCKuX BOJH. [IpoionbHbIe U monepeyHbie BOIHEL. [[I1Ha BOJTHBI U CKOPOCTh €€ pacipoCTpaHEHUS.
Mexanuueckre BOJIHBI B TBEPAOM Telle, CECMUYECKUE BOJIHBI.

3Byk. ['poMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.
Habmonenne xonebanuii Tex moJ1 AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.
Habmroienue BeIHYXIEHHBIX KOJIeOaHUH U pe30HaHca.
Pacrnipoctpanenue npoJoabHBIX U IONEPEYHBIX BOJIH (HAa MOJIENHN).
Habumronenne 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHI pe30HaHC.
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Jlabopamopuvie padomol u onvimel.
Omnpenenenne 4acToThl U Meproia KoieOaHui MaTeMaTHYecKoro MasTHHKA.
Omnpenenenne 4acToThl U Mepro/ia KojaeOaHui NpyKUHHOTO MasiTHUKA.
HccnenoBaHue 3aBUCUMOCTH NEPHOIa KOJICOAHNH MOABEIIEHHOTO K HUTH Ipy3a OT JUIMHbBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEpHOa KOJIEOAHNH MPYKMHHOTO MasiTHUKA OT Macchl Ipy3a.
[TpoBepka HE3aBUCHMOCTH NEepHOJa KoJieOaHU Ipy3a, MOJBEIIEHHOI0 K HUTH, OT Macchl rpysa.
6.  OmnbIThl, JEMOHCTPHPYIOIINE 3aBHCHMOCTh TEpHOAAa KOJCOaHWH TPYKUHHOTO MasTHUKA OT
Macchl Ipy3a 1 JKECTKOCTH MPYKUHBI.
7.  H3mepeHHe yCKOpEHUs CBOOOJHOTO MaJICHHS.
Paszpnen 10. DinekTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTpOMarHUTHOE MoJje. DJIeKTpOMarHuTHble BOJHBI. CBOMCTBA ayeKTpoMarHUTHBIX BOJH. [lkana
3JIEKTPOMAarHUTHBIX BOJIH. VcrIonb30BaHNE 37EKTPOMArHUTHBIX BOJIH 11 COTOBOM CBSI3U.
DneKkTpoMarHuTHas mpupoaa ceera. CKkopocTh cBeTa. BolHOBBIE cBOCTBA CBETA.
Hemoncmpayuu.
1.  CpoiicTBa 31€KTPOMAarHUTHBIX BOJIH.
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2.  BoaHoBbIe CBO¥iCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1.  H3ydeHue CBOMCTB 31€KTPOMArHUTHBIX BOJIH C IOMOIIIbIO MOOMIIBHOTO TeneoHa.

Paszpnen 11. CBeroBbIe siBICHHS.

JlyueBas mMopenb cBera. Mcrounuku cBera. IIpsimonmHeiiHOe pacnpocTpaHEHHE CBeTa. 3aTMEHMS
Connua u Jlynsl. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.

IIpenomnenue cBeta. 3akOH TmpejaomiieHUs cBeTta. [loslHOe BHYTpeHHEe OTpakKeHUE CBeTa.
Hcnonp30BaHnE IOJHOTO BHYTPEHHETO OTPaKEHUS B OIITUYECKHUX CBETOBOAAX.

Jlunza. Xon nydeit B muH3e. OnTuyeckas cuctema (poToanmnapara, MUKPOCKOIA U Telleckona. [ 1a3 kak
ONTUYECKas CUCTEMA. BIM30pyKOCTh U JaJIbHO30PKOCTb.



Paznoxenue 6enoro ceera B ciekTp. OnbiTel HetoToHa. CioxeHne CreKTpaibHbIX IBETOB. JJucnepcus
CBETa.
Hemoncmpayuu.
[TpsimonMHEHOE pacIpOCTPAHEHHUE CBETA.
OtpakeHue cBera.
[Tony4yenne n300pakeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
ITpenomiienue cBera.
ONOTUYECKUN CBETOBO/I.
Xon tyueit B coOuparomei JnuHse.
Xox JIydeil B paccenBarolleH JIMH3E.
[Tony4yenne n3o00paxeHuit C MOMOIIBIO JIUH3.
[Tpunuun peiictBus goroanmnapara, MUKPOCKOIA U TEJIECKOIIA.
Mopens rnasa.
Paznoxenue 6enoro cBera B CIEKTP.
12. Tlomyuenue 6e10ro CBETa MPU CIOKEHUH CBETA Pa3HBIX LIBETOB.
Jlabopamopnusie pabomot u onvimeol.
1.  HccrnenoBaHue 3aBUCHUMOCTH YIJIa OTPa)XX€HUs CBETOBOTO Jy4a OT yIila MajJeHusl.
2.  lBydeHue XxapaKTepHCTUK U300paKECHHS MTPEIMETa B TNIOCKOM 3epKaje.
3. HccnenoBanue 3aBUCMMOCTH yIJIa IPEIOMIICHHUSI CBETOBOIO JIyda OT yIJia MaJeHHs Ha TPaHULE
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4.  TlonmydeHue U300pakeHUH C MOMOILBIO COOUPAIOIIEH JIMH3BI.

5. Ompenenenune POKyCHOTO paCCTOSIHHUS U ONTHYECKOW CHITBI COOMPAOIIEH JTHH3HI.

6.  OmbITHI 1O pa3I0KEHUIO OEIOT0 CBETa B CIIEKTP.

7. OmBbITHI 10 BOCHPUATHIO LIBETA MPEAMETOB IIPU UX HAOJIIOAEHUH Yepe3 [BETOBbIE (DUIBTPHI.

Pa3zngen 12. KBanToBble siBJIeHHUS.

OmneiTel Pezepdopaa u mnanetapHas Mozenb atoma. Mognens atoma bopa. Mcnyckanue u nornomienue
ceera aromoM. KBaHThI. JIMHEWYaTbIe CIIEKTPHI.

PagnoaktuBHOCTH. Anbda, OeTa- u ramma-usnydeHus. CTpoeHre aToMHoro siapa. HykinoHHast Mozens
aToMHoro siapa. 3otonsl. PannoaktuBHble npeBpatenus. [lepuon nomypacnana aToMHBIX saep.

Snepuble peakiuu. 3aKOHBI COXPAHEHHS 3apsiJOBOTO W MAacCCOBOTO YHCEJ. DHEPTrUsl CBSA3HM aTOMHBIX
anep. CBs3b Macchl U 3Hepruu. Peakuuu cunTesa u nenenus anep. crounuku sHeprun ConHua u 3BE31.

SAnepnas sHepretuka. /leificTBus pagoaKTUBHBIX U3YYEHUH HA KHUBBIE OPraHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TOTJIONICHHUS.

CrieKTpbl pa3IMYHbIX T'a30B.

CnexTp BoaoOpo/a.

Habmonenue TpexoB B kamepe Busbcona.

Pabora cuéryrka HOHU3UPYIOMINX U3TYyISHH.

Perucrpanus u3iaydeHus IpUpOIHBIX MUHEPAJIOB U MPOJYKTOB.

ﬂaﬁopamopnbte paoomul u onvimol.

1.  HabmioneHue CIUTIONIHBIX U JIMHEHUYATHIX CHEKTPOB H3ITyUEHHUS.

2.  HccrnemoBaHue TPEKOB: U3MEPEHHUE YHEPTUHU YACTHUIIBI IO TOPMO3HOMY TTyTH (TI0 (hoTorpadusim).

3.  H3mepenue pamnoakTuBHOTO (hoHA.

IToBTOpHTEIBLHO-0000 1AM MOIYIb.

[ToBTOpUTENHEHO-0000MIAIONINI  MOIY/Nb MpEAHA3HAYEH JUIs CHCTEMaTHU3alud U 0000IIeHUs
IPEIMETHOTO COAEP KAaHUS U OIBITA JESITEIbHOCTH, IPUOOPETEHHOTO MPH U3YYEHHH BCETo Kypca (QU3HKH,
a TaKXkKe JUIS MOJArOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHY MO (U3MKe JUlsl o0ydaromuxcs,
BBIOPABIINX ATOT YUEOHBIH MpeaMeT.
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[Tpu u3yyeHU AAHHOTO MONYJIS PEAIN3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI JESITEIHOCTH, HA OCHOBE
KOTOPBIX 00€CleunBaeTCsl JAOCTHKCHHE IMPEIMETHBIX M METANpeIMETHBIX IUIAHUPYEMBIX Ppe3yJbTaToB
o0yueHusl, pOpMHUPYETCsl €CTECTBEHHOHAYYHAsi IPaMOTHOCTh: OCBOEHUE HAayYHBIX METOAOB MCCIIEIOBAHUS
SBJICHUHA MPHUPOJBl U TEXHUKH, OBJIAZICHUE YMEHUSAMH OOBIACHATH (PU3MUECKUE SIBIECHUS, NPUMEHSS
II0JIy4YEHHBIE 3HAHUS, PELIATh 337a4, B TOM YHUCJIE KAUECTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[TpyHIMNIMATBHO NEATENbHOCTHBIA XapakTep NAaHHOIO pasjeia peaau3yercs 3a C4€T TOro, 4To
o0yyaroluecs BbIIOIHSIIOT 3aJaHMsl, B KOTOPBIX UM IIPE/J1araercs:

Ha OCHOBE IIOJyYEHHbIX 3HAHUM pPacHoO3HABaTh M HAYYHO OOBACHATH (PU3MYECKHE SBIECHUS B
OKpYKarolllel IPUPO/IE U IOBCETHEBHOM JKU3HY;

UCTIOJIb30BaTh HAYYHBIE METOMABI MCCIEIOBAHUS (PU3NYECKUX SIBICHHUH, B TOM YHUCIE JJS MPOBEPKU
TUIIOTE3 U IIOJIy4EHUs] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4Hble OCHOBBI HanOoJjee BaXKHBIX JTOCTUKEHUH COBPEMEHHBIX TE€XHOJIOTUI, Hapumep,
IPAKTUYECKOI'0 HCIOJB30BAaHUS PA3JIMYHBIX MCTOYHMKOB 3HEPIMM Ha OCHOBE 3aKOHA IPEBPALICHUS U
COXPaHEHHUsI BCEX U3BECTHBIX BUI0B YHEPTHUH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

W3yuenne ¢u3nku Ha YpPOBHE OCHOBHOTO OOIIEr0 OOpa30BaHMs HANpaBlIEHO Ha JOCTHKEHHE
JUYHOCTHBIX, METAIIPEIMETHBIX U IIPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

B pe3ynbrate n3ydyeHus GU3MKM Ha yPOBHE OCHOBHOTO 00IIero oopazoBaHMs y oOyuaromierocsi Oyayt
c(OpPMHPOBAHBI CIETYIOINE TUYHOCTHBIE PE3YJIbTAThl B YACTH:

e 1) mnaTpuOTHMYeCKOro BOCIUTAHUS:

® — MpOsIBIIEHHE UHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN (pU3MUECKON HAYKH;

® — [[EHHOCTHOE OTHOILIEHUE K JTOCTHKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

e 2) rpa’KAaHCKOI0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

® — TOTOBHOCTh K AKTUBHOMY YyYacTHUIO B OOCYXJIEHHMH OOIIECTBEHHO 3HAYMMBIX U ITHUECKUX
npo0JeM, CBI3aHHBIX ¢ IPAKTUYECKUM MPUMEHEHUEM JOCTIKEHUN (PU3HKHY;

® — OCO3HaHHWE BaXXHOCTH MOPAIbHO-3TUYECKUX IPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

e 3)3CTeTHYECKOro BOCIMTAHMS:

® — BOCHpUATHE OCTETHUYECKUX KauecTB (U3NYECKOW Hayku: €€ TapMOHHUYHOIO IOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'O NMO3HAHUSA:

® — 0CO3HaHME LIEHHOCTH (PU3MUECKOW HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHHUS MHpPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHUN, BAJKHEUILIEH COCTABIISIIONIEN KYJIbTYpHI;

e — pa3BUTHE HAYYHOU JIFOO03HATEIBHOCTH, MHTEPECA K UCCIIEI0BATENbCKON eI TEIbHOCTH;

e 5) ¢popMupoBaHNs KyJbTYPbI 310POBbSI H IMOLMOHAIBHOIO 0/1ar0NOJIyYHUs:

e — OCO3HaHME IIEHHOCTU 0Oe30macHOro oOpa3a >KU3HM B COBPEMEHHOM TEXHOJOTHUECKOM MHUDE,
BQ)XHOCTH TpaBWJl 0€30IacCHOr0 NOBEJEHHUS HAa TPAHCIOPTE, HA JOPOrax, ¢ MIEKTPUUECKUM U TEIUIOBBIM
000pyJOBaHUEM B JIOMAIIHUX YCIOBHSX;

e — chopMUPOBAaHHOCTh HaBBIKAa pEeQIIEKCHUHU, NMPU3HAHUE CBOETO IpaBa Ha OUIMOKY M TaKOro e
IIpaBa y Ipyroro 4ejoBeKa,

e 6) TPyI0OBOr0 BOCIIUTAHMS:



¢ — AaKTHBHOE Yy4YacTHE B pEIICHWH MPAKTUYECKUX 3a7ad (B pamMKax CeMbH, 00pa3oBaTeIbHOU
OpraHu3aIy, TOpo/ia, Kpas) TEXHOJIOTHYECKONW U COIMAIbHOW HAINPaBJIEHHOCTH, TPEOYIOIIKUX B TOM YHUCIE U
(bU3UYEeCKUX 3HAHU;

® — WHTEPEC K NPaKTUICCKOMY H3yUCHHIO MTPO(ECCHIA, CBI3aHHBIX C (PH3UKOM;

e 7)3K0JOrHYecKOro BOCIUTAHUS:

e — OpHUeHTalMsg Ha MpUMEHEHHE (PU3NUYECKUX 3HAHUH UL PEUIeHUs 337a4 B 00JIaCTH OKPYKAIOLIEH
Cpebl, IJTAHUPOBAHUS TIOCTYIIKOB U OLIEHKU MX BO3MOYKHBIX TIOCIICJICTBHIA ISl OKPYXKAFOIIEH Cpelibl,

e — OCO3HaHHWE TI00ATHFHOIO XapaKTepa SKOJIOTUICCKHUX MPOOJIEM | ITyTEH MX PEIICHUS;

e §8) ajanTanum K U3MEHSIIOIIUMCS YCJIOBUSIM CONMATBLHON U MPUPOTHOI Cpebl:

¢ — moTpeOHOCTH BO B3aWMOJICHICTBUU TPH BBIOJHEHUU HCCIICAOBAHUN M MPOEKTOB (HU3HUYECKOM
HAIpaBJICHHOCTH, OTKPBITOCTb OIBITY XU 3HAHUAM JPYT'UX;

¢  — [OBBINICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO ICATCIIbHOCTD;

e — mOTPeOHOCTh B (DOPMHUPOBAHWHM HOBBIX 3HAHHA, B TOM 4ucie (HOPMYITHPOBATH HJICH, ITOHSITHS,
TUTIOTE3bI O (PU3HUECKUX OOBEKTAX U SBJICHHSIX;

e — 0CO3HaHME JCHHUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JacTH (PU3UKH;

® — [JIAaHWPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETCHUH HOBBIX (DM3MUYCCKUX 3HAHMIA,

¢ — CTPEMJICHHE aHAJM3UPOBATH U BBISBISTH B3aUMOCBS3HU MIPUPOJIBI, OOIIECTBA M SKOHOMHUKH, B TOM
YHCIIE C UCIOJIb30BaHUEM (PH3UYECKUX 3HAHUI;

® — OICHKA CBOMX JCHCTBHI C Y4ETOM BIIHSIHHS HAa OKPYXKAIOUIYIO CPEAy, BO3MOXKHBIX TIOOATBHBIX
IMOCJICICTBH.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynpTaTe ocBOoeHHS TporpamMmbl 1Mo (U3MKE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs Yy
obOyyvaromierocs OyayT choOpMUPOBaHBI MeTampeAMeTHbIE Pe3yJbTaThl, BKIIOYAIOIINE ITO3HABATEIHHBIC
YHHUBEpCalbHbIe YUeOHbIE JeHCTBHS, KOMMYHUKATHBHBIC YHUBEPCAbHbIC yUeOHbIE IEHCTBUS, PETYIISITHBHBIC
YHHUBEpCaTbHbIC y4eOHbIE IeHCTBUS.

Ilo3HaBaTeabHbIE YHHUBEpPCAJBHBIC y‘leﬁl—[l)le JelcTBUA

ba3oBble JlornyecKkue AeucTBuA:

®  BBIIBIIATH M XapaKTepU30BaTh CYLIECTBEHHbIE PU3HAKUA OOBEKTOB (SIBJICHH);

® YCTaHABIMBATh CYILECTBEHHbI MNpH3HAK KIacCU(PUKAIMHM, OCHOBaHMUA Ui 0O0O0OIIeHUs U
CpaBHEHMS;

® BBIIBISITh 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B paccMarpuBaeMbIX (akTax, JaHHBIX U
HaOJIOICHUAX, OTHOCAIIMXCS K (PU3HUECKUM SBICHHSIM;

®  BBIIBIATH NMPUUYUHHO-CIEACTBEHHBIE CBS3UM NPU H3YyYEeHHHM (DU3MYECKHX SIBICHUH M IPOLECCOB,
JIeNaTh BBIBOJIBI C MCIIOJIb30BAaHUEM JICYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHUH, BBIABUIaTh THIIOTE3HI O
B3aUMOCBS3X (PU3NUECKUX BETUYUH;

®  CaMOCTOSITENBHO BBIOMpaTh CHoco0 pemieHus y4dyeOHOW ¢u3nyueckoil 3amaun  (CpaBHEHHE
HECKOJIBKHMX BAapHWaHTOB PCIICHMA, BBI60p Hauboiee IIoaxoaamero € y‘IéTOM CaMOCTOSATEIIBHO BBIICIICHHBIX
KpUTEPUEB).

ba3oBble ucciaenoBarebCcKue A1eiCTBHA:

° HCIIOJI30BATh BOIIPOCHI KaK I/ICCJICIIOBaTeJIBCKI/Iﬁ HHCTPYMCHT I1O3HAHU,

° nNpoBOAUTL MO CaMOCTOATCIBHO COCTAaBJICHHOMY IIJIaHY  OIIBIT, HECIIOKHBIN (1)H3HHGCKPII>'I
9KCHEPUMEHT, HEOOJIBIIOE UCCIIEA0BAaHUE (PU3MUECKOTO SIBICHHUS;

° OLICHUBATb Ha MIPUMCHUMOCTDb U TOCTOBCPHOCTD I/IH(I)OpMaI_II/IIO, MOJIYYCHHYIO B XOI€ UCCIICAOBAHUA
WM SKCIIEPUMEHTA;



®  CaMOCTOSITENBHO (OpMyTUpOBaTh OOOOIIEHUS ¥ BBIBOABI IO pe3yjbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUS, OTBITA, UCCIIEIOBAHMUS,

e IPOTHO3UPOBATH BO3MOXKHOE AallbHEHIee pa3BUTHE (PU3MUECKHUX MPOIECCOB, a TAKKE BBIABUTATH
MPENOJIOKEHNUS 00 X PA3BUTHUU B HOBBIX YCIOBUSAX U KOHTEKCTAX.

Pabora ¢ undopmanmeii:

®  PUMEHSTH PA3IUYHBIC METOJIbI, HHCTPYMEHTBI M 3aIIPOCHI IPU TTOUCKE ¥ 0TOOpEe MHPOPMAITUHU WIH
JAHHBIX C Y4ETOM NIPEASIOKEHHON YueOHO! (PU3NUECKO 3a1auu;

®  aHaJIM3UPOBATh, CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WH(GOPMALMIO PA3NIUYHBIX BHUIOB H
(dbopM TpeICTaBICHNUS;

®  CaMOCTOSITENIbHO  BbIOMpaTh  ONTUMaNbHYIO  (opMmy  mpeiacTaBieHuss HUHQOpMALMH U
WUTIOCTPUPOBATh peIIaeMble 3a/Ja4dl  HECIOKHBIMH CXEMaMH, JWarpaMMaMH, WHOW TpaduKod U HX
KOMOHWHAIIUSIMH.

KoMMyHHMKaTHBHBbIE YHUBEPCAJIbHbIE yYeOHbIe JeiicTBHS:

e B Xx0Ji¢ 00CYXIeHHS YI4eOHOrO MaTepuraia, pe3yabTaToB JJaOOPAaTOPHBIX pabOT M MPOCKTOB 3a/1aBaTh
BOTIPOCHI TI0 CYIIECTBY OOCYKJaeMOW TEMbl M BBICKA3bIBATH HJICH, HAIICJICHHBIC HA pEUICHHE 3aJa4d U
noJiepkaHue 0JaroxeaaTeIbHOCTH OOLLEHUS;

®  CONOCTaBJIATh CBOM CYXIEHHUS C CYXKICHUAMU JPYTrUX Y4YaCTHHKOB JHaliora, OOHApYy>KUBATh
pa3iauvue U CXOACTBO MO3ULIUH;

®  BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

e yONUYHO TMPEACTABIATh PE3YJbTAThl BBIMOJTHCHHOTO (PU3UYECKOr0 OIBITa (IKCIICPUMEHTA,
MCCJICIOBAHMS, IPOEKTA);

e [IOHUMAaTh U UCIOJB30BaTh MPEUMYIECTBA KOMAHAHON U WHAMBUAYAIBHON pabOThI MPHU PEIICHUN
KOHKPETHOU (PU3UYECKOI MPOOIEMBI;

® [PUHUMATh LIETU COBMECTHOW [EATEIbHOCTH, OPraHMW30BBIBaTh JEHCTBUA MO €€ JOCTHXKEHHIO:
pacripeienaTh poyid, OOCYXJaTh MPOIECCHl U PE3YJNbTaThl COBMECTHOM paboThl, 0000IIaTh MHEHUS
HECKOJIbKHX JIHOJIEH;

®  BBINOJHATH CBOIO YacThb pa0OThI, JOCTUTAst KAYECTBEHHOTO pe3yjbTaTa M0 CBOEMY HAIPaBJICHUIO U
KOOPJUHUPYS CBOM IEUCTBUS C IPYTUMH YJI€HAMU KOMaH/IbI;

® OICHMBaTh KAayeCTBO CBOETO BKJIaga B OOIMMI MPOAYKT MO KPHUTEPHUSIM, CaMOCTOSATEIbHO
c(hOpMYyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHbLIC y‘leﬁl—lble JelcTBUA

Camoopranu3anus:

®  BBISBIATH MPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYAIUSAX, TPEOYIOIINX IS pEeHICHUsS PU3NIECKIX
3HAHU;

®  OpUEHTHUPOBATHCA B PA3IUYHBIX MOJAXOJAX MPHUHATUSA pelIeHUN (MHAUBUIAYAIbHOE, MPUHATHE
pElIeHus B IpynIe, IPUHITHE PEIIEHUN rPpynoi);

®  CaMOCTOSITENHHO COCTaBISTh ATOPUTM pelieHus (PU3MUecKoi 3ajaur WK TIaHA UCCIIECTOBAHHUS C
y4ETOM MMEIOIIUXCS PeCypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH IMpeaaraéMble BapUaHThI
penieHui;

e  JienaTh BHIOODP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

e  JaBaTh a/ICKBAaTHYIO OIIEHKY CUTYallUH U IpeiaraTh MiaH e€ U3MEHEeHHUS,

® OOBACHATH NMPUYMHBI JOCTHKEHUS (HEJOCTHUKEHHS) Pe3y/lbTaTOB NEATEIbHOCTH, JaBaTh OLICHKY
pUOOPETEHHOMY OTIBITY;



® BHOCUTh KOPPEKTHBBI B JAEATENBHOCTb (B TOM 4HCIE B XOJ BBINOJIHEHUS (DU3NYECKOTO
UCCIICIOBaHMS MJIM IPOEKTA) HA OCHOBE HOBBIX OOCTOSITENIBCTB, U3MEHUBLIMXCS CUTyallUd, YCTAaHOBJIEHHBIX
OIMOOK, BOSHUKIIHNX TPYIHOCTEH;

®  OLICHMBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSM,

® CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCHU Ha HAYYHYIO TEMY,
IOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYyroro;

® [pU3HaBaTh CBOE MPaBO Ha OIMIMOKY NMPHU peleHUuN (U3MYeCKHX 3a7a4d WM B YTBEPXKACHUAX HA
Hay4HbIE TEMBI U TAKOE K€ IIPABO IPYyroro.

INPEAMETHBIE PE3YJIBTATbBI

K xoHumy oOyueHuss B 7 kKJjacce NpeAMETHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE OJKHBI OTPaXKaTbh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

®  WCMOJB30BaTh MOHATH: (PU3HUECKUE U XUMUYECKHE SBJICHUS, HAOIIOIeHUE, SKCIIEPUMEHT, MO/IEITb,
THIIOTE3a, SIUHHUIBI (U3NYECKUX BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHS BemlecTBa (TBEpIOE,
KUJKOE, Tra3000pa3HOE), MEXaHUYECKOE [BIKEHHE (PaBHOMEpPHOE, HEPaBHOMEpPHOE, MPSIMOJIUHEHHOE),
TPaeKTOpHUs, paBHOACUCTByIOLIass cwia, Jedopmauus  (ympyras, IUIacTMYecKas), HEBECOMOCTb,
COOOLIA0IIUECS COCYIbI;

e  paznuyath sBieHUS (IuQQy3us, TEIUIOBOE ABMKEHUE YACTHUI] BEIECTBA, PABHOMEPHOE JIBUKCHUE,
HEPaBHOMEPHOE JBUXECHUE, HHEPLUS, B3AUMOICHCTBHE TEN, PABHOBECUE TBEPIBIX TEN C 3aKPEITIEHHON OCBIO
BpallleHHs, Tieperavya JaBJeHUsS TBEPABIMH TeJlaMH, JKHIKOCTAMH M Ta3aMHu, aTrMoc(epHOoe TaBieHUE,
IUIaBaHUE Tell, IPEBPAILEHUS MEXaHUYECKON SHEPruM) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

®  pacrno3HaBaTh MPOSIBICHNUE U3YYEHHBIX (PU3MUECKUX SBJICHHUHM B OKPYXKAIOLIEM MHpE, B TOM YHCIIE
¢u3nyeckue SABICHUS B MPHUPOJIE: MPUMEPHI JIBUKEHUS C PA3IUYHBIMU CKOPOCTSAMHU B YKUBOW M HEXHUBOH
IpUposie, ACUCTBUE CUIIbI TPEHUS B MPHUPOAEC U TEXHMKE, BIMSHHE aTMOC(EpHOro MaBiCHHUS Ha >KUBOUN
OpraHM3M, IIJlaBaHUE pbIO, phlYard B TeJe YeJOBEKa, IPU ATOM MEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIIEIATH CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) PU3UUECKUX SBICHUM;

®  OMNHUCHIBATh U3YYEHHBIC CBOMCTBA Teld M (PU3UYECKUE SIBICHUS, HCIONIB3YS (PU3NUYECKUE BEITUUMHbI
(Macca, 00bEM, MJIOTHOCTH BELIECTBA, BPEMs, MyTh, CKOPOCTb, CPEAHSAS CKOPOCTb, CHJAa YNPYTrOCTH, CHIIA
TSOKECTH, BeC Tejla, CUjla TpeHHs, JaBjieHue (TBEPAOro Tesa, KMAKOCTH, ras3a), BBITAJKUBAIOIIAs CUJIA,
MeXaHW4ecKas paboTa, MOIIHOCThb, IUIEYO CHJIbI, MOMEHT CHJIbI, KOX(OUIMEHT TMOJIE3HOTO JEUCTBUS
MEXaHHU3MOB, KHHETHYECKAasl U OTeHLUaIbHAsI JHEPIHsl), IPH ONMHMCAHUU NPABUIBHO TPAKTOBATh (PU3NUECKUI
CMBICJI MCIIOJIb3YEMBbIX BEJIWYHMH, UX 0003HAUEHUS W €IUHMIBI (PU3NYECKUX BEIMYUH, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIIME JIAaHHYIO (PU3MUECKYI0O BEIUYMHY C JPYTUMH BEJIMYUHAMH, CTPOUTH TpaUKU H3Y4EeHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUYHH;

®  XapaKTepu30BaTh CBOMCTBA TeJ, GU3NUYECKUE SBJICHUS U MPOLECCHI, UCIOB3YS MpaBUiIa CII0XKEHUS
cul (BIOJb ONHOM mpsiMoif), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumezna, IpaBUJIO PaBHOBECHUS pblyara
(6moka), «30JI0TOE TPaBUIIO» MEXAHWKH, 3aKOH COXPAaHCHHMs MEXaHWYECKOW HSHEpPTruH, MpU ITOM J1aBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMAaTUYECKOE BBIPAKEHHE;

e  OOBICHATH (hU3NYECKHE SABICHUS, IPOLIECCHl U CBOICTBA TEJ, B TOM YHMCIIE M B KOHTEKCTE CUTyallui
PaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBIABIATh IPUUNHHO-CIIEJICTBEHHBIE CBS3H, CTPOUTH OOBSCHEHHE U3
1-2 normyeckux maroB ¢ onopoi Ha 1—2 W3y4eHHBIX CBOWCTBA (PU3MUECKUX SBICHUH, PU3NYECKUX 3aKOHA
VI 3aKOHOMEPHOCTH;

e pemarh pacuéTHbIE 3a7aud B 1—2 AEWCTBUS, MCIONB3YS 3aKOHBI M (OPMYJbI, CBS3BIBAIOIINE
(u3nyeckre BEIMYMHBI: Ha OCHOBE aHAIM3a YCJIOBMS 3aJlaud 3allUChIBATh KPATKOE YCIOBHUE, MOJCTABIAThH
¢u3nueckrue BeIMYUHBI B (POPMYIIBI U MPOBOIUTH PACUEThl, HAXOAUTH CIIPABOYHBIEC JAaHHBIC, HEOOXOIUMBIC
JUISL pEeUIeHHUs 3aj1a4, OIICHUBATh PEAIMCTHYHOCTh MOJIYYCHHON (PH3UUECKON BETMYUHBI;



®  pacro3HaBaTh NPOOJIEMBI, KOTOPHIE MOXHO pEIIUTh IpPU TOMOIIM (PU3HMUECKUX METONIOB, B
ONHCAaHUM  HUCCICAOBAaHMUS  BBIACHATH IPOBEPSEMOE  MPEAINOJIOKEeHHe  (TMIOTe3y), pa3indarte U
UHTEPIPETHPOBATh MOJYUYECHHBIH pE3yiIbTaT, HAXOAUTh OIIMOKM B XOJE OIBITA, JIENaTh BBIBOABI IO €ro
pe3yJsibTaram;

® [POBOJIUTH OMNbITHI MO HAOMIOJCHUIO (DU3MYECKUX SIBICHUH WM (PU3MYECKMX CBOMCTB Tell:
dopMynHupoBaTh NpPOBEpPsSEMbIE MPEANOI0KEHNs, COOMpPaTh YCTAHOBKY M3 MPEAJIOKEHHOTO O0OPYAOBaHMUS,
3aIlMCBIBATh X0/l OIBITA U (YOPMYIUPOBATH BBIBOJBI;

®  BBINOJIHATH IPSAMBIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MaCChl TeNa, 00bEMa, CHIIbl U TeMIepaTypbl
C HCIIOJb30BAaHMEM AHAJIOIOBBIX M LU(PPOBBIX MPUOOPOB, 3alMCHIBaTh IIOKA3aHUA NPUOOPOB C YUYETOM
3aJJaHHOH a0COIIOTHOM MOTPEUTHOCTH U3MEPEHUH;

® [POBOIUTH HCCIENOBAaHME 3aBUCHMOCTH OJHOM (pu3Myeckod BETUYMHBI OT JPYro cC
UCIIOJIb30BaHUEM IMPAMBIX HM3MEpPEHUH (3aBUCUMOCTH IYTH PABHOMEPHO IBMXKYIIETOCs Tejda OT BPEMEHU
JBIDKEHUS Tela, CUJIbl TPEHHMS CKOJIbKEHHS OT Beca Teja, KauecTBa OOpabOTKH IMOBEPXHOCTEH Tel W
HE3aBUCUMOCTHU CHJIbI TPEHUS OT IUIOIIAAN CONPUKOCHOBEHUS Tell, CUJIbl YIIPYTOCTH OT YIJIMHEHUS NPY>KUHBI,
BBITAJIIKMBAIOILEH CUIIbI OT 00bEMa MOTPYKEHHOM YacTH Tea U OT IIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT INIyOUHBI, Ha KOTOPYIO MOIPY>KEHO TEJI0, YCIOBUI IJIaBaHUs TeJl, YCIOBUI paBHOBECHS
pelyara W OJOKOB), y4yacTBOBaTh B IUIAHUPOBAaHMM YYEOHOTO MCCIEIOBaHMSA, COOMpAaTh YCTAaHOBKY U
BBIMOJIHATh W3MEPEHUs, CleAys MpeUIOKEHHOMY IUIaHy, (UKCHpPOBaTh pPE3yJIbTaThl I0JIy4YE€HHOMH
3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BHUJAE NPEAJOKEHHbIX TaOnMULl M IpaduKOB, JeNaTb BBIBOJBI I10
pe3ysibTaTtaM UCClIe0BaHMUS;

® TPOBOJIUTH KOCBEHHBIE W3MEPEHUS (U3UUYECKUX BEIMYMH (TUIOTHOCTH BEIIECTBA JKUAKOCTH W
TBEPAOIO Teja, CuUjla TPEHUS CKOJIBXEHUS, JABJICHUE BO3/yXa, BBITAJIKMBAIOLIAs CHJIA, JIEHCTBYIOIIAs Ha
NOTpY)KEHHOE B JKUAKOCTH TeNO, KO3(HIMEHT MONEe3HOro NeHCTBUS MPOCTHIX MEXAHW3MOB), CIEAYs
NPEVIOKEHHON MHCTPYKIUM: MPU BBHIMOJHEHUHM H3MEpPEHHH COOMpaTh HKCIEPUMEHTAIbHYIO YCTaHOBKY MU
BBIUNCIIATh 3HAYEHNE UCKOMOW BEJIMYHHBI;

e  coOm0aTh MpaBUiIa TEXHUKU O€30MacCHOCTH MU padboTe ¢ 1a00paTOpHBIM 000pPYI0OBaHUEM;

e YyKa3blBaTh MPHUHLUIBI JEHCTBUS NPHUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOLIAIONIMECS COCY/Ibl, OapOMeTp, pbluar, MOABMKHBIA M HEMOJBM)XKHBIA OJIOK, HAKJIOHHAS
IJIOCKOCTb;

®  XapaKTepU30BaTh MPUHIMIIBI JEHCTBUS N3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM
Ha UX ONHUCaHUsA (B TOM YHCIIE: MOAIIMITHUKY, YCTPOMCTBO BOJONPOBOJA, THIPABINYECKUI MTpecc, MAaHOMETP,
BBICOTOMEp, MOPUIHEBOM HACOC, apeoMeTp), HUCHOJb3ysl 3HAHHUA O CBOMCTBAaX (U3NYECKUX SIBICHUM U
HEeo0Xo1uMble (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

® [PUBOAWUTH NpPUMEPHl (HAXOAUTH WHGPOPMALMIO O NPUMEpPax) MPAKTHYECKOIO HCIHOIb30BAHUS
¢u3nUecKrX 3HaHUN B MOBCETHEBHON KU3HU JJIs o0ecrieueHrst 0€30IacHOCTH MpH 00palleHuH ¢ MpudbopaMu
U TEXHUYECKHUMH YCTPOMCTBAMHU, COXPAHEHUS 3/I0POBbS U COOJIIOJCHUS HOPM SKOJIOTUYECKOTO MOBEACHUS B
OKpYKarolleu cpee;

®  OCYHIECTBJIATH OTOOpP HMCTOYHMKOB HHGopManuu B VHTepHETe B COOTBETCTBUHM C 3aJaHHBIM
MOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOLIUXCS 3HAHUN M NYTEM CpaBHEHHS PA3JIUYHBIX HCTOYHHKOB
BBIJICJIATH MH(POPMALIUIO, KOTOpast ABISETCS MPOTUBOPEUMBON MIIM MOXKET ObITh HEZOCTOBEPHOI];

® UCNOJNb30BaTh TMPU  BBINOJHEHHMM YYEOHBIX 3aJaHU  HAYYHO-TIONMYJSIPHYIO  JIUTEpaTypy
(U3UUECKOro CoAep)KaHUs, CIPAaBOYHbIE MaTepuallbl, pecypchl ceTH MHTepHeT, BianeTh NpUEMaMU
KOHCIIEKTUPOBAHU TEKCTa, MpeoOpa3oBaHus HH(GOpMAIMK U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

®  C03/1aBaTb COOCTBEHHbIC KpAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 MCTOYHHUKOB
uHpopManuu (HU3NIECKOTO COJCPKAHUS, B TOM YUCIIE IMyOJIMYHO JIeNaTh KpaTKHe COOOIIEHUS O pe3yabTaTax
MIPOEKTOB WJIM YYCOHBIX MUCCIICIOBAHUM, PH ATOM I'PAMOTHO HCIIOIh30BaTh U3yUEHHBIN MOHITHIHBIN armapat
Kypca (pU3HKH, CONPOBOXKIATh BHICTYIUICHHE ITPE3EHTALEH;

® [pU BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIICAOBAHUI pacmpeneisaTh 00S3aHHOCTU B TpyIE B
COOTBETCTBUM C IIOCTaBJICHHBIMU 3aJjauyaMM, CJIE€JUTh 3a BBINOJIHEHUEM IIJJaHa JCWCTBUM, aJeKBaTHO



OLICHUBATh COOCTBEHHBIN BKJIAJ B IEATEIIHOCT IPYIIIbI, BRICTPauBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE,
YUUTBIBasi MHEHUE OKPYXKAIOIIHX.

K xoHmy oOyueHuss B 8 kJjacce mpeaMeTHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE OJKHBI OTPaXKaTbh
c(OPMHPOBAHHOCTh y O0YYAIOIUXCSA YMEHUI:

®  CIIOJIB30BATh IIOHSTHUS: Macca M pa3Mepbl MOJEKYJ, TEIJOBOE JBM)KEHHE aTOMOB M MOJIEKYI,
arperaTHble COCTOSHUS BEILECTBA, KPUCTAJUIMYECKHE U aMOp(HBbIEe Tella, HACHIILEHHbI M HEHACBIICHHBIN
nap, BIJIQXXHOCTb BO3/AyXa, TEMIlepaTypa, BHYTPEHHSSI SHEprus, TEIUIOBOM JBUIaTelb, 3JIEMEHTapHbIN
IIEKTPUYECKUI 3apsii, JJIEKTPUUECKOE I10JI€, IPOBOJHUKN U AUIJIEKTPUKH, IOCTOSIHHBIN 3JEKTPUUECKUHN TOK,
MarHuTHOE I10JIE;

®  pa3nuyaTh sBJIEHUS (TEIJIOBOE paclIMpeHHe U CXaTue, TeIulonepesaya, TEIUIOBOE PaBHOBECHUE,
CMauMBAHME, KalWJULAPHBIE  SBJICHUS, MCIAPEHUE, KOHJEHCAlMs, IUIABICHHE, KPUCTAIUIM3ALMA
(oTBepAeBaHuE), KUIICHHE, TeIuIonepeiadya (TEeIUIONPOBOJHOCTb, KOHBEKIIMS, U3IIyUEHHE), JIEKTPU3aLUs Tell,
B3aMMOJICICTBUE 3apsiioB, JEHCTBUS JJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBUE
MarHuToB, AEMCTBHE MAarHUTHOIO MOJISI HA POBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasI MHAYKIHUS) IO ONUCAHUIO
UX XapaKTepHBIX CBOICTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLIMX JaHHOE (PU3UUECKOE SIBIICHUE;

®  DPAaCHO3HABATh IPOSIBIECHUE U3YUYEHHBIX (U3MUECKUX SBJICHUH B OKpYXKalOIIEM MHpE, B TOM YHCIIE
¢u3uyeckue SBIEHUS B HPUPOJE: MOBEPXHOCTHOE HATSXKEHME M KAlWUIPHbIE SBJICHUSA B IPHUPOJE,
KpHUCTaUTBI B Npupoje, uainydeHrne CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa30BaHHE POCHI,
TyMaHa, UHesl, CHera, 3JIEKTPUUECKUE SIBIIEHUS B aTMOC(epe, dJIEKTPUUECTBO KUBBIX OPIraHU3MOB, MATHUTHOE
noJsie 3emiid, Apeld MoarocoB, posib MATHUTHOTO MOJIS VIS JKU3HHM Ha 3eMJie, MOJSPHOE CUSHUE, IPU 3TOM
HEPEeBOJIUTh PAKTUYECKYIO 3ajjauy B y4eOHYI0, BBIICIATh CYILIECTBEHHbIE CBOMCTBA (IIPU3HAKH) (PU3HMUECKUX
SIBJICHUIA;

®  ONWCHIBATh W3YYCHHBIC CBOWCTBA TEJ M (PM3UYECKUE SBICHUS, MCIONIB3YS (PU3NUECKUE BEITMYMHBI
(TeMmeparypa, BHYTPEHHSISI SHEPIUsl, KOJUYECTBO TEIUIOTHI, yleibHas TEIJIOEMKOCTh BEIECTBA, yelbHast
TEIUIOTa IUIABJICHUS, YAENbHas TeIioTa MapooOpa3oBaHUs, YAeNbHAas TEIUIOTa CropaHus TOIUIMBA,
K03(pPUILIMEHT MMOJIE3HOTO JeMCTBUS TEMJIOBOIM MaIlIMHbI, OTHOCUTENbHAS BIAXKHOCTh BO3/lyXa, IEKTPHUUECKUI
3apsl, CHJla TOKA, AJIEKTPUYECKOE HAIPSHKEHHE, CONPOTUBIIEHUE NPOBOJHHUKA, YIEIbHOE CONPOTHUBIICHUE
BElIEeCTBa, paboTa M MOIIHOCTH 3JEKTPUUECKOTO TOKa), IPU ONMUCAHUM MPABUIBHO TPAKTOBAaTh (PU3NUYECKUI
CMBICT HCHOJIb3YEMBIX BEJIMYMH, O00O3HAUYEHUS M E€AMHULBI (PU3MUECKUX BEIUYMH, HAXOIUTH (DOPMYIHI,
CBSI3BIBAIOIME JIaHHYIO (PU3MUECKYIO BEIUYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TpadUKu H3y4EHHBIX
3aBUCUMOCTEHN (PU3HUECKUX BEIUYHH;

®  XapaKTepu3OBaThb CBOWCTBA TeJ, (PU3MUECKHE SBIEHUS U MPOLECCHI, HCIOJIb3YS OCHOBHBIE
MOJIOKEHUS MOJIEKYISIPHO-KUHETHUECKOW TEOPUH CTPOEHMS BEIECTBa, MPUHIMII CYNEpHO3UIMU Moiel (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsaa, 3akoH Oma ais ydacTka 1enu, 3akoH J[xoyns—JIenna,
3aKOH COXpaHEHMs] SHEpruu, MpU 3TOM J1aBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHAa W 3alUCBIBATH €ro
MaTEMaTUUYECKOE BBIPAKEHUE;

e OOBICHATH (PU3UUECKUE MPOLECCHl W CBOMCTBA TeJ, B TOM YHUCIE€ M B KOHTEKCTE CHUTYyalUi
NPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUYMHHOCIEICTBEHHBIE CBSA3H, CTPOUTH OOBICHEHHE U3
1-2 noruueckux IIaroB ¢ ornopoil Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MUECKUX SBICHUH, (PU3NUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTE;

e pemarh pacy€THbIE 3a7aydl B 2—3 JEHCTBHUS, UCHOJB3YS 3aKOHBI U (DOPMYJbI, CBSI3bIBAIOIIME
¢usnyeckne BETUYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 3a/ayll 3alHChIBaTh KPAaTKOE YCIOBHUE, BBISBISTH
HEJOCTaTOK JIaHHBIX JUIS PEIIeHUs 3a/lauM, BHIOMPATh 3aKOHBI U (POPMYJIbl, HEOOXOIUMBIE JUIsl €€ pelIeHuUs,
IPOBOJUTH Pacy€Thl U CPAaBHUBATH MOJIyY€HHOE 3HaUeHHE (PU3MUECKON BEIIMYMHBI C U3BECTHBIMH JAHHBIMH;

®  pacmo3HaBaTh MPOOJIEMbI, KOTOPBIE MOXKHO PEIIUTH MPU TOMOIIH (PU3HUYECKUX METOAOB, HCIIONIb3Ys
ONMCAHUE HCCIIEJOBAHMs, BBIACIATH IIPOBEPSEMOE IPEAINOIOKEHHE, OLICHMBATh IPABUIBHOCTh IOPSAIKA
IIPOBEJCHUS MCCIEA0BAaHNUsA, IE]IaTh BEIBOBL;

® IPOBOJIUTH ONBITBI IO HAOMIONCHHIO (DU3MUYECKUX SBICHUH WIM (PU3HYECKHX CBOWCTB Tel
(KanuJUIApHbIE SIBJICHUSA, 3aBUCUMOCTh JaBJIEHUS BO3/yXa OT €ro 00béMa, TeMIIEpaTyphl, CKOPOCTH Mpolecca



OCTBIBAHUS M HArpeBaHUs IPU HU3JIyYEHUHU OT LIBETA M3JIydarouleil (MOoIIomaoieil) IOBEpXHOCTH, CKOPOCTh
UCIIApEHUsl BOABI OT TEMIIEpaTypbl JKUIKOCTH M IUlomiaad €€ TOBEPXHOCTH, OJJIEKTpU3alus Tel U
B3aMMOJCHCTBUE DJIEKTPUYECKUX 3apAN0B, B3aUMOJEHCTBUE IIOCTOSIHHBIX MArHUTOB, BH3yalIH3alus
MarHMTHBIX TOJEH MOCTOSHHBIX MAarHUTOB, JACWCTBHUS MAarHUTHOIO IOJISI HA IPOBOJHUK C TOKOM, CBOWCTBA
AIIEKTPOMAarHuTa, CBOWCTBA DJEKTPOJABUIATENsl IOCTOSHHOTO TOKa): (OPMYIHPOBATH MpPOBEpsieMble
NPEINONI0KEHUs, COOMpaTh YCTAaHOBKY W3 IMPEUIOKEHHOTO OOOpYIOBaHUS, OMHCHIBATH XOJ OIbBITA U
(opMynHpOBaThH BHIBOJIBI;

®  BBIIOJHATH MPAMBIE U3MEPEHUS TEMIIEPaTypbl, OTHOCUTEIBHOW BIa)KHOCTH BO3JlyXa, CHJIBI TOKa,
HalpsDKEHUs1 C MCIOJb30BAaHMEM AaHAJIOIOBBIX NPUOOPOB M JATUYUKOB (U3MYECKUX BEIUYUH, CPAaBHHUBATH
pe3yibTaThl U3MEPEHUH ¢ yUETOM 3a/1aHHON a0COJIIOTHON MOIPEIIHOCTH;

® [POBOIUTH HCCIEIOBAaHHE 3aBUCHMOCTH OJHOW (PM3MUECKOW BEIMYMHBI OT JPYroil ¢
UCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHHH (3aBUCUMOCTbH COIPOTHBIIEHUS MPOBOAHMKA OT €ro JJIMHBI, IJIOLIAIU
NIONEPEYHOI0 CEYEHMSI U YAEIBbHOIO CONPOTHUBIIEHUS BEIIECTBA MPOBOJHUKA, CHUJIBl TOKA, MAYILEIO 4Yepe3
IPOBOJAHMK, OT HANpsHKEHUS Ha IPOBOJHUKE, HCCIEJOBAaHUE I10CIEJOBATEILHOIO M MapajljeIbHOIO
COEJMHEHUI MPOBOJHMUKOB): IUIAHUPOBATh HMCCIEJOBAHUE, COOMPATh YCTAHOBKY M BBIIOJHATH M3MEPEHMS,
cileflys MPEeAJIOKEHHOMY IUIaHy, (UKCHpPOBATh PE3yJIbTaThl MOJYYEHHOW 3aBUCUMOCTH B BUAE TaOIMIl U
rpaduKOB, JeNaTh BEIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

® TPOBOIUTH KOCBEHHBIE HM3MEpEHHUs (PU3MUeCKMX BeIMUWH (yAenabHas TEIUIOEMKOCTh BEUIECTBA,
COIIPOTHBIICHUE TPOBOJHMKA, PabOTa M MOIIHOCTh JJIEKTPHUECKOTO TOKA): IUIAHUPOBATh HM3MEPEHHS,
co0uparb SKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAys NPEIIOXKEHHOM WMHCTPYKLUUHU, U BBIYUCIATH 3HAUYECHUE
BEJIMYUHBI,

e coOuojaTh MpaBuiia TEXHUKU O€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pYIOBAHUEM;

®  XapakTepu30BaTh MPUHLUIBI JCHCTBUS N3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOI
Ha WX ONUCaHMs (B TOM YHCIIE: CUCTEMa OTOIJIEHUS JIOMOB, TUTPOMETp, MapoBas TypOMHA, amIIepMeTp,
BOJIBTMETP, CYETUMK AJIEKTPUUECKOW HSHEPruH, HIEKTPOOCBETUTEIbHbIE NPUOOPHI, HarpeBaTeIbHbIE
AEeKTponpuOOpsl  (MpUMEpPBI), DJIEKTPUUYECKHE MPEIOXPAHUTENN, AJIEKTPOMArHUT, AJIEKTPOJBUraTellb
MIOCTOSTHHOTO TOKAa), MCIOJIb3Yysl 3HAaHUS O CBOMCTBAaX (PU3MUECKHUX SIBIEHUN W HEOOXOIMMBbIE (U3NYECKUE
3aKOHOMEPHOCTH;

®  pPacHo3HaBaTh NPOCTbIE TEXHUYECKHUE YCTPOWCTBA M H3MEPUTENIbHBIE NPUOOPHI MO CXeMaM U
CXEMAaTU4YHBIM PUCYHKaM (KUAKOCTHBI TEPMOMETpP, TEPMOC, IICUXPOMETP, TMIPOMETpP, JBUIATEIb
BHYTPEHHEI0 CrOpaHHus, JJEKTPOCKOI, pEoCTaT), COCTABIATh CXEMbl JJIEKTPUYECKHX Lemedl ¢
MOCIEI0OBATENbHBIM M MapajyiebHBIM COEJUHEHHEM JJIEMEHTOB, pasjinyas YCJIOBHblE O00O3HAuYeHUs
3JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

® [PUBOAUTH THpUMEPHI (HAXOAUTH HHPOPMALHUIO O NpUMEpax) MPAKTUYECKOTO HCIOIb30BAHUS
(du3nUecKruX 3HaHUN B MOBCEIHEBHOW KU3HU JJIsl o0ecrieyeHns 0€30MacHOCTH MU 0OpallleH|H ¢ prudopaMu
U TEXHUYECKHUMH YCTPOMCTBAMHU, COXPAHEHUS 3/I0POBbS U COOJIIOJCHUS HOPM SKOJIOTUYECKOTO TMOBEACHUS B
OKpYKarollleu cpee;

® OCYHIECTBJIATh NOMCK HHMOpManuu Qu3nyeckoro coaepxkanus B IHTepHere, Ha OCHOBe
UMEIOUINXCS 3HAHUM U MyTEM CPaBHEHMSI JOIOJIHUTEIbHBIX UCTOYHHKOB BBIIEIATh MH(OpMaINIO, KOTOpas
ABJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HEJTOCTOBEPHOI;

® UCNONb30BaTh TMPU  BBINOJHEHHMM YUEOHBIX 33aJaHU  HAYYHO-TIONMYJSIPHYIO  JIUTEpaTypy
(bu3NYeCKOro cojJep)KaHus, CIpPaBOYHbIE MaTepuaibl, pecypcbl cetu VIHTepHEeT, BlajeTh NpuéMamMu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHus HH(GOpMAIMK U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3laBaTh COOCTBEHHBIC MUCHMEHHBIC U KpPaTKHE YCTHBIE cOOOIIeHHs, 0000mmas nHdopmauo u3
HECKOJIbKUX HCTOYHUKOB (PH3UYECKOTO COJEPXKaHHs, B TOM YHCIE MYOJIMYHO TNPEICTAaBISATH PE3yJbTaThl
IPOEKTHOM MM MCCIEA0BATEIbCKON JEATENbHOCTH, IPU 3TOM TPaMOTHO HCIIOJIB30BATh H3Y4YEHHBIN
MOHATUHHBIN anmapart Kypca GU3uKH, COTPOBOXKIAThH BRICTYIIJICHUE TTPE3EHTAIIUCH;

® IIpU BBINOJHEHUM YYEOHBIX HPOEKTOB M MCCIENOBAHUN (DU3NYECKUX IPOLECCOB PACHPENEATh
00513aHHOCTH B IpyIIl€ B COOTBETCTBMM C IOCTABJICHHBIMM 33JadyaMH, CIECJUTh 33 BBINOJHEHHEM IUIaHa



NeMCTBUH M KOPPEKTUPOBATh €ro, aJEKBaTHO OLCHUBATh COOCTBEHHBIM BKIJIAJ B JAEATEIBHOCTH TPYIIIHL,
BBICTPAaWBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, MIPOSBIISSA TOTOBHOCTh pa3peniaTb KOH(IUKTEHI.

K xoHmy oOyueHus B 9 kJjacce mpeaMETHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE OJKHBI OTPaXKaTbh
c(OPMHPOBAHHOCTh y O0YYAIOIUXCSA YMEHUI:

®  HCIIOJIb30BATh MOHATHUA: CUCTEMA OTCUETa, MaTepualbHas TOUYKA, TPAEKTOPHUS, OTHOCUTEIBHOCTD
MEXaHUYECKOro JBWXKeHMs, nedopmauus (ympyras, IUIacTUYecKas), TpPEHHE, LEHTPOCTPEMUTEIbHOE
YCKOpEHHE, HEBECOMOCTb U MEPETPy3KH, IEHTP TKECTH, A0COTIOTHO TBEPAOE TEIO, EHTP TSHKECTU TBEPIOTO
TeJa, paBHOBECHE, MEXaHUYECKUE KoJeOaHUs U BOJHBI, 3BYK, HH(PPA3BYK M yIbTPA3BYK, SJIE€KTPOMAarHUTHBIC
BOJIHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U AAJIBHO30PKOCTb, CHEKTPhl UCITyCKaHHs U
HOIJIOIEeH s, anb(da, 6eTa- U raMMa-u3IydeHUs, U30TOIIbI, AepHasi SHEPreTUKa;

e pa3nuuarh  sABJEHUS  (PAaBHOMEPHOE M  HEPAaBHOMEPHOE  IPSAMOJIMHEHHOE  JIBUXKEHHE,
PaBHOYCKOPEHHOE NPAMOJIMHEHHOE JBM)KEHUE, CBOOOJHOE NaJeHUE Tel, PAaBHOMEPHOE [BHUXKEHHE IIO
OKPYKHOCTH, B3aUMOJICHCTBUE TE€J, PEAKTUBHOE [BUKEHHE, KoyeOaTeJbHOE [BU)KEHUE (3aTyXawollue U
BbIHYXJ/ICHHbIE KOJ€OaHus), PE30HAHC, BOJHOBOE JIBWKEHHE, OTPaXEHHWE 3BYKA, MPSIMOJUHEIHOE
pacrpocTpaHeHHe, OTpaKEHUE U NPEIOMIIEHUE CBETa, MOJHOE BHYTPEHHEE OTpa)keHHE CBETa, Pa3sIoKEHHE
O6emoro cBera B CHEKTP U CIOKEHHE CHEKTPaJbHBIX IIBETOB, JMCIEPCUsl CBETa, €CTECTBEHHas
PaAMOAaKTUBHOCTb, BO3HUKHOBEHHUE JIMHEMYAaTOro CHEKTPAa H3JIY4YEHHs) [0 ONHCAHMIO UX XapaKTEpHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTAHHOE (PH3HUUECKOE SBJICHNUE;

®  DPAaCHO3HABAThH MPOSIBICHUE W3YUYEHHBIX (PU3MUYECKUX SIBICHUI B OKPY)KaIOLIEM MUpE (B TOM YHCIe
(uznyecKue SIBICHUS B IPUPOJIE: MPUIMBBI U OTJIMBBI, IBUKeHUE MaHeT COMHEYHOM CUCTEMBI, pEaKTUBHOE
JIBIDKEHUE >KHUBBIX OPraHM3MOB, BOCIIPHUATHE 3BYKOB JKMBOTHBIMHU, 3€MIIETPSICEHUE, CEHCMUYECKHUE BOJIHBI,
I[yHaMH, 5XO, IIBeTa TeJl, OINTUYECKUEe SBJICHUS B MpUpoJe, OHOoIOruyeckoe MAEWCTBUE BHUIUMOTO,
yIbTPauOIETOBOTO U PEHTTEHOBCKOTO M3ITy4eHHI, €CTEeCTBEHHBIN paJIMOaKTHBHBIN (POH, KOCMHUYECKHUE TY4H,
PaAMOAaKTUBHOE M3JIY4Y€HHE MPHUPOAHBIX MUHEPAJIOB, NEHCTBUE PAJAMOAKTUBHBIX W3JIyUEHUH Ha OpraHu3M
YeJloBeKa), MPU 3TOM MEPEeBOJIUTH MPAKTHUECKYIO 3a/auy B Y4eOHYIO, BBIJENATh CYILECTBEHHbIE CBOMCTBa
(mpu3HaKM) (PU3NYECKUX SIBICHUIH;

®  ONUCHIBATh U3yYEHHBIE CBOICTBA TeNl U (PU3UUECKHE SIBICHUS, UCIONIB3Ys (PU3NUECKHE BEIIMYMHBI
(cpenHsist 1 MTHOBEHHasl CKOPOCTh Te€Ja IPHU HEpPaBHOMEPHOM JBMKEHHH, YCKOPEHUE, IepeMeIleHne, MyTh,
yIJI0Basi CKOPOCTb, CHUJIa TPEHUS, CUJla YIPYTOCTH, CHJIa TSXKECTH, YCKOPEHHE CBOOOHOTO Ma/ieHus, BEC Tela,
UMIIYJIbC Tella, WMIYJIbC CHJIBI, MeXaHW4eckas paboTa M MOIIHOCTb, IMOTEHIMAlbHas SHEPrHs Tela,
MOJIHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, TIOTEHIUAJIbHAS DHEPIUs CKATOW NMPYKUHBI, KNHETUYECKAsT YHEPTUs,
MOJIHAsl MEXaHU4YecKasl SHEprusi, MepHoJ U YacToTa KoJeOaHWM, JIIMHA BOJIHBI, TPOMKOCTb 3BYKa M BbBICOTA
TOHA, CKOPOCTb CBETA, [IOKa3aTellb MPEJIOMIICHUS CPEJIbl), IPH ONMCAHUU PABUIBHO TPAKTOBATh (PU3MUECKUN
CMBIC]I HCIIOJIB3YEMbIX BEJIHYMH, O0O3HAYEHHUS MU EIUHMIBI (PU3UUYECKUX BEJIWYMH, HAXOAUTh (OPMYIIBI,
CBSI3BIBAIOIIME JIAaHHYIO (PU3MUECKYI0 BEIUYMHY C JPYTUMH BEIMYUHAMH, CTPOUTH T'padUKU H3Yy4EeHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUYHH;

®  XapaKTepu30BaTh CBOMCTBA TeJl, (U3NUYECKUE SIBICHUS U MPOILECCHI, UCIIOJIb3Ys 3aKOH COXPAHEHUS
SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, IPUHIUI CYNEPHO3UIUHN CUJI, TPUHIUI OTHOCUTENbHOCTH ["anmuies,
3aKkoHbl HpIOTOHA, 3aKOH COXPAHEHHUs HMITYJIbCA, 3aKOHbI OTPaKEHUS M TPEIOMIIEHHS] CBETa, 3aKOHBI
COXpaHEHHMs 3apsiIOBOTO M MAacCOBOI'O UHMCEN NPU SIAEPHBIX PEAKIMSIX, NP ATOM JaBaTh CIOBECHYIO
(GbopMyIHPOBKY 3aKOHA U 3aIIUCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE;

e 00BACHATH (hU3MUECKHE TPOIECCHl M CBOMCTBA TeJ, B TOM YHUCIE€ U B KOHTEKCTE CUTyalul
NPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh IPUUYMHHO-CIIEJCTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3
2—3 JOTUYECKHUX IIaroB ¢ OMOPOM Ha 2—3 M3YYEHHBIX CBOMCTBA (PM3MYECKUX SBICHHUH, (PU3NUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEM;

e pemarh pacuéTHbIC 3a7a4d (ONHpPAIOUIMECS HAa CUCTEMY U3 2—3 ypaBHEHUI), UCIIOJIb3YSl 3aKOHBI U
(GopMyIbl, CBA3bIBAIOIINE (PU3MUECKUE BEIMUMHBI: HA OCHOBE aHAJIN3a YCJIOBMS 33[a4d 3alMChIBaTh KPATKOE
YCJIOBHE, BBISBIIATH HEJOCTAIOIINE MM W30BITOYHBIC JJAHHBIC, BBIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE



JUIS pelIeHHs], MPOBOAUTH PACUYETHI M OICHMBATH PEATUCTUYHOCTH IMOJYYEHHOIO 3HAYeHHS (PU3HUECKOU
BCJINMYHHBI,

®  DPAacCHO3HaBATh MPOOJIEMBI, KOTOPBIE MOXKHO PELIMTh IPU IOMOLIY (PU3MUECKUX METOJI0OB, UCIIOIb3Ys
OIMMMCAHUC HCCIICAOBAHUA, BBIACIATL IHPOBCPACMOC IPCAINOJJIOKCHHUEC, OLCHUBATH IIPABUIIBHOCTL IIOpPAAKaA
IIPOBE/ICHUS UCCIIEJOBAHUS, JIeJIaTh BBIBOJIbI, MHTEPIPETUPOBAThH PE3YJIbTaThl HAOIIOIEHHUH U OIIBITOB;

® [POBOJIUTH ONBITBI IO HAOMIONEHHUIO (PU3MUYECKUX SBICHUH WIM (PU3MUECKUX CBOMCTB Tel
(u3ydyeHue BTOpOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHHs SHEPruM, 3aBHUCUMOCTb IepHoa KoJieOaHui
IPYKUHHOI'O MasTHUKAa OT MAaccChl Ipy3a M *KECTKOCTH NMPYKUHBl U HE3aBUCUMOCTh OT aMIUIUTYIbl MaJbIX
KOJICOAHUH, NPSAMOJIMHEHHOE pacHpOCTPaHEHUE CBETAa, pa3IoXKeHHe OeJoro CBeTa B CIEKTp, H3y4YCHHE
CBOMCTB W300paXCHHsI B IUIOCKOM 3€pKajie M CBOMCTB H300pa)KCHHS TpeaMeTa B CcOOHMparomiell TuH3e,
HaOJIOICHNE CIUIOIIHBIX M JIMHEHYaThIX CHEKTPOB HM3JIyYEHHs): CAMOCTOSITEIbHO COOMpaTh YCTAHOBKY M3
U30BITOYHOIO HabOpa 000PyI0BaHMSI, ONIUCHIBATE X0/ OIBITA U €r0 PE3YNbTaThl, JOPMYJINPOBAThH BHIBOJIBI,

® [POBOIUTH NPU HEOOXOIUMOCTH CEpUI0 MPSIMBIX H3MEPEHUH, OIpeneNss cpenHee 3HaueHUe
u3MepseMoil BeMUYMHBI ((DOKYyCHOE paccTOsiHHE cOOMparomieil JIMH3bI), 00OCHOBBIBATH BBHIOOp criocoba
U3MepeHUs (U3MEPUTENIBHOTO Ipubopa);

® [POBOJIUTH HCCIEAOBAaHHE 3aBUCUMOCTEH (U3NYECKUX BEJIMYMH C MCIOJIb30BAaHUEM NPSIMBIX
U3MEepeHuil (3aBUCUMOCTh IIYTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JBM)XCHUHM 0€3 HadalbHOH CKOPOCTH,
nepuojia KoyiebaHui MaTeMaTHYECKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU yIJIa OTPaKEHUs CBETa OT
yrila majJeHuss W yria IpeJoMJIeHHs OT YIja MaJeHus): IJIaHUPOBaTh HCCIIEAOBAaHHE, CAMOCTOSTENBHO
coOuparh yCTaHOBKY, (PMKCHPOBATH PE3YJbTATHI TOJYyYCHHOW 3aBUCUMOCTH (DH3UYECKUX BEIWYHH B BHJIC
Ta6J'II/IIl u Fpa(l)I/IKOB, ACJIaTb BBIBOJELI IO PE3YyJIbTaTaM HCCIICIOBAHUA,;

® [POBOJIUTH KOCBEHHbIE M3MEpPEHMs (DPU3MYECKHX BEIMYMH (CpEeHsAs CKOPOCTh M YCKOpPEHHE Tella
IpU PaBHOYCKOPEHHOM JIBUKECHUHU, YCKOPEHHE CBOOOTHOTO TaJeHHs, )KECTKOCTh MPYKUHBI, KOIPPUIIHESHT
TPEHUs CKOJIbXKEHUS, MeXaHn4eckas padoTa U MOIIHOCTb, YaCTOTa U MEpUo/ KoJeOaHU MaTeMaTH4ecKoro 1
NPY)KUHHOTO MAasTHUKOB, ONTHYECKass cuja cOOMparomeil JUH3bI, PaAMOaKTHUBHBIN (OH): IMIaHUPOBATh
U3MEpEeHMs, coOupaTh IKCHEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJHATH M3MEPEHUs, CIeAys NPeasIOKeHHON
HHCTPYKIUH, BBIYHUCIATL 3HAUCHHWEC BCIWYMHBI W AHAJIU3UPOBATHL IIOJIYUYCHHBIC PE3YJIbTAThl C y‘{éTOM
3aJJaHHOH NMOTPEeLIHOCTH U3MEPEHNH;

e coOuoJaTh MpaBuiia TEXHUKU O€30MaCHOCTH MIPU paboTe ¢ 1abopaToOpHbIM 000pYJOBAHUEM;

® pa3nMyaTh OCHOBHBIE MPHU3HAKM M3YYEHHBIX (U3MYECKHX MOJeNel: MaTepuanbHas TOUKa,
abCoOMIIOTHO TBEPAOE TEN0, TOUYEUYHBI MCTOYHUK CBETa, Jy4Y, TOHKas JIMH3a, MJaHEeTapHas MOJeNb aroma,
HYKJIOHHAsi MOZIeJTb aTOMHOTO s1/1pa;

®  XapaKTepU30BaTh MPUHIMIIBI JEHCTBUS N3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM
Ha UX OMHUCAHUsA (B TOM YHCIIE: CIIUJOMETP, JaTYUKHU MOJIOKEHHS, PACCTOSIHUA M YCKOPEHUs, PaKeTa, 3X0JO0T,
OYKH, TEpUCKOI, (oToarmmapar, ONTHYECKHE CBETOBOJBI, CHEKTPOCKOI, IO3MMETp, Kamepa BuibcoHa),
HCIIOJIB3YA 3HAHUA O CBOMCTBAX q)HSI/I‘IeCKI/IX SIBJICHUH 1 HeO6XOHI/IMBIe (1)I/ISI/I‘-IGCKI/I€ 3aKOHOMCPHOCTH;

® UCNOJNB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH HU3YUYEHHBIX TEXHUYECKHX YCTPOMCTB,
HN3MCPUTCIIBHBIX HpI/I60p0B U TEXHOJOTHMYCCKHUX IPOUECCOB IpPU PCUHICHUU yqe6HO-HpaKTI/I‘IeCKI/IX 3aaa4,
ONITUYECKHE CXEMBI JJIS IOCTPOEHUS M300pakeHUH B IJIOCKOM 3epKajie U coOMparolei JInH3e;

® [PUBOAUTH TpPUMEPHI (HAXOAUTH HHPOPMALHUIO O NpUMEpax) MPAKTUYECKOTO HCIOIb30BaHUS
(¢u3nUecKruX 3HaHUN B MIOBCEIHEBHON XKU3HU AJIsi o0ecrieyeHns 0€30MacHOCTH MU 0OpallleH|H ¢ IpudopaMu
U TEXHUYCECKUMHU YCTpOI\/’ICTBaMI/I, COXpPaHCHUA 310POBbA U CO6J'HOJI€HI/I$I HOPM 3KOJIOTUYCCKOr'o MOBEACHHA B
OKpYKarolleu cpee;

®  OCYLIECTBIATh NMOMUCK HH(OpManuu (U3NYECKOro conaepxaHus B HHTepHeTe, caMOCTOATENBHO
(GopMynupys MOUCKOBBII 3alpoCc, HAXOIUTh IMYTH ONpPEAETICHUs TOCTOBEPHOCTH MOJIYyYEHHOM MH(pOpManuu
Ha OCHOBC UMCIOIIIUXCA 3HAHUU U JOIIOJTHUTCIBHBIX HCTOYHUKOB,

® UCNOJNB30BaTh TPU  BBHINOJHEHUM YYEOHBIX 3aJaHM  HAYYHO-TIOMYJSPHYIO JINTEPaTypy
(U3UUECKOro CcoAep)KaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu VHTepHeT, BiaaeTh NpHEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(POpMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;



e co3laBaThb COOCTBEHHBIC NHCHMEHHBIE W YCTHbIE COOOIIEHHS Ha OCHOBE HHGMOpMAIMH U3
HECKOJIbKUX MCTOYHUKOB (DU3NYECKOT0 COACpXkAaHMA, MyOIUYHO MPEICTABIATh PE3YyIbTaThl MPOEKTHON WU
UCCIIE0BATEIIbCKOU ACATENBHOCTH, IIPU 3TOM I'PaMOTHO HMCIIOJIB30BaTh M3YyYEHHBIN IOHATUWHBIN ammapar
U3y4aeMoro pasjena (U3MKM U CONPOBOXKIATh BBICTYIUIGHHME NpE3CHTAlMed ¢ y4€ToM 0ocoOeHHOCTeH
ayJIUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJunyecTBO 4acoB Do eMble
DJIeKTPOHHbIE PMHpPYEMEL
COIMAIBHO
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Koutpoasubie IIpakTuyeckue 3HAYMMbIE H
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI LIECHHOCTHbIE
pecypchl
OTHOIIIEHMSI
Pa3nen 1. ®u3uka u eé pojib B NO3HAHMHU OKPY:KAKOIIEr0o MUpa
bubnuoreka [IOK
1.2 o - 2 2,4
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubnuoreka [{OK
1. o 2 1 2,4
3 FISHHCCIHE BETHHAMHBL https://m.edso0.ru/7f416194 ’
14 EcrecTBeHHOHay4HBIN METOA 2 1 bubnnorexa [JOK 24
' HO3HAHMS https://m.eds00.ru/7f416194 '
Hroro mo pazueny 6
Pa3nean 2. [lepBoHavaibHbIE CBeJIeHUS 0 CTPOCHNH BellleCTBA
bu6nmorexa LIOK
2.1 1 4,6
CTpoeHHe BellecTsa https://m.edso0.ru/7f416194
59 JIBU>XeHUE U B3aUMO/ICIICTBUE 9 1 but6mmorekxa [IOK 46
' YacTHI] BEIIeCTBA https://m.edsoo.ru/7f416194 '
53 ArperaTHble COCTOSTHUS 5 bu6muoreka [JOK 210
' BellleCTBA https://m.edso00.ru/7f416194 ’
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
b K
3.1 MexaHH4ecKOe OBIKEHIE 3 nbmmorexa 110 2,4

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

3.2 MHepuus, Macea, II0THOCTS 4 1 https://m.eds00.ru/7f416194 2.4
bub6nmoreka [IOK
3.3 Cuna. Bupet cun 14 . 2 https://m.edso00.ru/7f416194 6.10
Wroro no pazueny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, AKUAKOCTEH U Ta30B
apienue. [lepenaya nasieHus
4.1 ié BIMU TeJ‘II;.MHI/I )I(If KOCTSIMHU 3 bubmorexa HIOK 6,4
' P > KA https://m.eds00.ru/7f416194 '
U rasamu
bubnunoreka LIOK
4.2 JlaBIIeHHE KHKOCTH > https://m.eds00.ru/7f416194 64
bubnuoreka [IOK
4.3 ATmoceproe naseHie 6 https://m.eds00.ru/7f416194 64
JlelicTBUE KUIKOCTH U Ta3a Ha bubmmoteka IIOK
4.4 . 7 1 3 6,4
MOTPY>KEHHOE B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bubmmoteka IIOK
51 Pabora u momgocTs 3 1 https://m.edsoo0.ru/7f416194 2,10
bubnunorexa LIOK
5.2 Hpocrsie MexaHH3MEI S 1 https://m.edso0.ru/7f416194 2,10
bubnunorexa LIOK
5.3 Mexanuueckast SHeprus 4 1 1 https://m.edsoo.ru/ 7416194 2,10
Hroro no pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 3 12



https://m.edsoo.ru/7f416194
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[NPOT'PAMME




8 KVIACC

KounyecTBO 4acoB dopmupyembie
DJIeKTPOHHbIE
CONMAJIBLHO
Ne HaumeHoBaHue pa3jieioB u (undposBbie)
Kontpoabubie IlpakTuyeckue 3HAYHUMBbIE U
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI LEHHOCTHbIE
pecypchl
OTHOIICHHS
Pa3gean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
1.1 CtpoeHue U CBOMCTBA BElllECTBA 7 https://m.edsoo.ru/7fA181ce 2,6
bubnuoreka [{OK
12 Teniossie nponecca! 21 1 S https://m.edsoo.ru/7f4181ce 2,10
Htoro no paznemny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
DIIEKTPUUYCCKUE 3aPSIbL.
2.1 3a SDKIC)HHBIG Tenai I/IILX 7 1 bubmorexa LIOK 6,3
' P . https://m.edsoo.ru/7f4181ce '
B3aMMOJICHCTBHE
IToCTOSTHHBIN 2IIEKTPUYECKHN bubmmnoreka HOK
22 TOK 20 . ! https://m.eds00.ru/7f4181ce 24
but6mmorekxa [IOK
2. M 1 1. 4
3 AUHHTHRIC ABJCHIA 6 > https://m.edsoo.ru/7f4181ce 5
but6mmoreka [IOK
2.4 DNEeKTpOMAarHUTHAs HHYKIIUS 4 https://m.edsoo.ru/7f4181ce 10,2
Hroro 1o pasneny 37
PesepsHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10
. 68 3 14.5

[NPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB dopmupyembie
DJIeKTPOHHbIE
COIUATIBHO
Ne HaumeHoBaHue pa3jieioB u (undposBbie)
Koutpoasubie IIpakTuyeckue 3HA4YUMble H
n/n TeM IPOrpaMMabl Bcero o0pa3oBaTe/ibHbIe
padoThI padoTshI LEHHOCTHbIE
pecypcbl
OTHOILIIECHUS
Pa3zgen 1. Mexannueckue siBJICHUA
11 Mexaan4eckoe IBIKCHUE U 10 1 bubnnorexa [JOK 26
' CIOCOOBI €0 ONMHUCAHMS https://m.edsoo.ru/7f41a4a6 '
bubnunoreka LIOK
1.2 B i 20 1 3 4,6
SAHMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.3 10 3 4,10,3
SaKOHBI COXpaHCHs https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexanuyeckne KoJje0aHUS U BOJTHBI
bu6mmoteka IIOK
2.1 M 7 3 2,6
CXAHHHECKNE KONCOaHHA https://m.edsoo.ru/7f41a4a6
bu6nmorexa LIOK
2.2 M .3 8 1 3 43
PRAHMACCKHS BOIHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
DNEeKTPOMarHuTHOE I0JIE U bu6muoreka [JOK
3.1 6 2 4,2
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6

Pa3gen 4. CBeToBbI€ ABJICHUSA



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

4.1 3aKoHBI pacIpoCTpaHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6 4,10
bu6nmoreka [IOK
4.2 JIuH3BI ¥ onTHYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6 3,4
Paznosxenue 6emnoro cBera B bubnuorexa [{OK
4.3 3 2 2,6
CHEKTp https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
51 Hcnyckanue u nornomieHue 4 1 bubmmoreka [JOK 32
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6 ’
bubnuoreka [{OK
52 CTpocHHe aTOMHOTO 51pa 6 1 https://m.edso0.ru/7f41a4a6 6,10
bu6mmoteka IIOK
: A 7 1 1
53 AACPHEIC peatind https://m.edsoo.ru/7f41a4a6 03
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTE1bHO-00001IAK0IIM I MOYJIb
[ToBTOpEeHME U 06001IEHNE
6.1 coJiepkaHus Kypcea (pu3uKu 3a 7- 9 2 bubmorexa LOK 2,4,6
' P P https://m.edsoo.ru/7f41a4a6 n
9 knacc
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I1O
- 102 27

[NPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTsI

IIpakTHYeckue
padoTsbI

®u3nka — Hayka o npupoje. SIBieHus
pupobl. U3ndecKue ABICHUS
MexaHuueckue, TeIIOBbIE,
JJIEKTPUYECKNE, MATHUTHBIE, CBETOBEHIE,
3BYKOBBIC SIBIICHUS

duznyeckue BEIUYUHEI U UX HU3MCPCHHUC

VYpok-uccnenosanue "M3mepenue
TEMIIEpPaTypbl IPU MOMOIIH KUIKOCTHOTO
TEPMOMETPA U JaTYUKa TeMIEepaTyphl"”

Kak ¢u3suka u apyrue ecTeCTBEHHbIE HAYKU
M3Yy4YaroT npupoay. EcrecTBeHHOHAYYHBIN
MeTo no3Hanus. Onucanue GU3nyecKux
SIBJICHHI C TIOMOIILIO MOJACIICH

VYpok-uccnenosanue "lIpoBepka runoTessl:
JAJIBHOCTB MOJIETA IIApUKa, IIyHIEHHOTO
TOPU3OHTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIIE
BbICOTA ITycKa"

Crpoenue BemiectBa. ONBITHI,
JTOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE
BEIIECTBA

I[BI/I)KCHI/IC qacTul BCIICCTBA

Ypoxk-uccienoBanue «OnbIThI IO




HaOJII0/ICHUIO TEIUIOBOTO PACHIMPEHUS
ra3oB»

10

11

12

ArperaTHble COCTOSIHUS BEILIECTBA

B3anmocBsa3b MEX1y CBOMCTBAMH BEILIECTB
B Pa3HBIX arperaTHBIX COCTOSHUSX U UX
ATOMHOMOJIEKYJISIPHBIM CTPOEHUEM.
OCc00OEHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI

MexaHu4yecKkoe ABUKEHUE. PaBHOMepHOC n
HCPAaBHOMCEPHOC IBHIKCHHUC

13
14

Ckopoctb. Enunuiiel ckopoctu

Pacuer IIyTHU U BpECMCHU IBUKCHU

15

WNuepuus. 3aKkoH UHEPLMHU.
B3aumopeiicTBue Ten Kak MpuunHa
U3MEHEHHUS CKOPOCTH JIBUYKEHUS TeEll

16

17

18

IInotHOCTE BemecTBa. Pacuer Maccel 1
00BEMA Teja MO €ro MIOTHOCTH
Jlaboparopnas pabota «Onpenenenue
TJIOTHOCTHU TBEPJIOTO TENa

Pemenne 3ama4d no teme "[InoTHOCTD
BemecTna"

19

20

Cwuita Kak XapakTepHUCTHKA
B3aumogpencTBus Ten. Cuia ynpyrocTH.
3akoH ['yka

JlaGopatopnas pabora «3yuenue
3aBHCUMOCTH pacTskeHHs (edopMariim)
MPY>KAHBI OT TIPHUIIOKESHHOU CHITBI»

21

SIBnenue Tarorenns. Cuiia TSHKECTH




CBs13b MEX]ly CUJION TSKECTU U MacCO

22 Tena. Bec Tena. Pemmenue 3amay mo reme
"Cuna tspxectn"

93 Cuna TsKeCcTH Ha JPYTUX IUIaHeTax.
DU3nYecKue XapaKTEPUCTUKHU IIAHET

24 N3mepenue cuit. JluHamomeTp

25 Bec tena. HeBecomocTh

26 CrnosxeHue IByX CUJI, HallpaBJICHHBIX O
OJIHOM IIpsiMOil. PaBHOACHCTBYIOIIAs CUII

97 Pemenue 3anay no teme
"PaBHonelicTByrOIAas cui”

08 TpeHue ckoybKeHUS U TPEHUE MTOKOSI.
Tpenue B IpUpoe U TEXHUKE
JlaGopatopnas pabora «3yueHue

29 3aBUCHUMOCTH CHJIbI TPEHUSI CKOJIBKEHUS OT
CHJIBI JIaBJICHUS U XapaKkTepa
COIIPUKACAIOLIUXCS TOBEPXHOCTEW»

30 Pemenue 3ana4 Ha onpeeneHne
PaBHOJECUCTBYIOLIEH CUIIBI
Pemenue 3anau no temam: «Bec Tenay,

31 «['padpuueckoe n3odpaxkeHUe CUI»,
«Cunbl», «PaBHOAEHCTBYIONIAS CHUIT»
KonTponbhas pabota no remam:

39 «MexaHunueckoe IBHKeHue», «Macca,
IJIOTHOCTBHY, «Bec tenay, «['padudeckoe
n3obpakeHue cuin», «CHIIbD)

33 JaBnenue. CriocoObl yMEHbILIEHUS U

YBCIIUYUCHUA TaBJICHUSA




JlaBrienue ra3a. 3aBUCUMOCTD JIaBJICHUS

34 raza ot o0b&ma, TeMIepaTypbl

35 Ilepenaua naBieHus TBEPABIMU TEJIaMH,
JKUIKOCTSIMH U razamMu. 3akoH [lackais

36 JlaBiieHue B )KMJIKOCTH U ra3e, BbI3BaHHOE
JEHCTBHEM CUJIBI TSHKECTU

37 Pemenue 3anau o teme «Jlapienue B
XKUAKOCTHU U raze. 3akoH [lackamns»

38 Coobmmarommmecs: Cocybl

39 IM'uapaBnuueckuii mpecc

40 Manomertpsl. [1opiiHEeBON KUIKOCTHBIN
Hacoc
Atmocdepa 3emmu. [Ipudannbl

41 CYIIECTBOBAHUS BO3AYIIHOM 000JI0UKH
3emin. 3aBUCUMOCTh aTMOC(EPHOTO
JIaBJICHUS OT BBICOTHI HaJl YDOBHEM MODSI

42 Bec Boznyxa. ATMocdepHOe 1aBieHne

43 N3mepenue aTMochepHOro AaBJIEHUS.
OnsiT Toppuuennu

44 3aBUCUMOCTB aTMOC(EPHOTO JAaBICHUS OT
BBICOTBI HaJl YDPOBHEM MODSI

45 bapomerp-anepoua. AtmocdepHoe
JIaBJICHHUE Ha Pa3IUYHBIX BHICOTAX

46 Pemenue 3amaud mo reme " ATmocdepHoe
napiieHue"
JlelicTBHE KUAKOCTH U Ta3a Ha

47 MIOTPYKEHHOE B HUX TeN0. ApXuMenoBa

cHhlia




Jlaboparopuas pabota «OnpeneneHue

48 BBITAJIKMBAIOIICH CHIIBI, ICHCTBYIOIICH HA 1
TEJ0, IOTPYKEHHOE B )KUJIKOCTh
Jlaboparopnas paboTa 1mo Teme

49 «HccnenoBanue 3aBUCHMOCTH Beca Tella B 1
BOJIC OT 00bEMA MOTPYKEHHOU B KUIAKOCTh
4acTu Tena»

50 [TnaBanue Ten
Jlaboparopnas pabota "KonctpynpoBanue

51 apeoMeTpa WM KOHCTPYUPOBaHUE JIOAKHU U 1
omnpezeneHue e€ rpy30noabEMHoCTH"
Pemenwue 3amay mo temam: «I[lnaBanue

52 cynoB. Bo3nyxomnaBanue», «JlaBienue
TBEPABIX TN, )KUAKOCTEH U Ta30B»

53 KonTponbHas padbota mo Teme «JlaBnenue
TBEPABIX TEJ, KUIAKOCTEH U Ta30B)»

54 Mexanunueckasi paborta

55 MomHocTs. EqUHUIBI MOIIIHOCTH

56 VYpok-uccnenoBanue "PacyéT MOIIHOCTH, 1
pa3BUBaeMoM IpHU MOoaABEME 110 JiecTHULE"

57 [Ipocteie Mexanu3msl. Peruar. PaBHoBecue
CHWJI Ha pbIYare
Peruaru B TexHUKe, OBITY U TIPUPOJIE.

58 JlaboparopHas pabora «MccnenoBanue 0.5
YCIIOBUI PAaBHOBECHS PhIYara

59 Pemenue 3agau no reme «Y cioBus
PaBHOBECHSI phIuara

60 KoaddutmenT monesnoro neicTBus 0.5




Mexanu3ma. Jlaboparopuas padota
«3mepenue KII/] HakKJIOHHOM MIOCKOCTH»

Pemrenne 3agay mo teme "Padora,

61 1
MotHocTb, KIT/I"
62 Mexanunueckas sueprus. Kunernueckas u 1
IIOTCHIIMAJIbHAS SHEPT U
63 3aKOH COXpaHEHUsI MEXaHMUECKOW YHEPTUU 1
YPOK-3KCIIEPUMEHT 110 TEME
"DKCnepuMEHTaIbHOE OIpEIeTICHHE
64 W3MEHEHUSI KHHETUYECKON U 1 1
MOTEHLIMAJIbHON SHEPTUH IIPU CKAThIBAHUU
Teja 10 HAKJIOHHOM MII0CKOCTH"
65 KontponsHas pabora no teme «Pabora u 1
MOIIHOCTb. DHEPTHUS
66 PezepHblil ypok. Pabora ¢ TekcTamu mo 1
TeMe "MexaHnueckoe IBHxeHue"
PesepBHblit ypok. Pabora ¢ Tekctamu 1o
67 teMe "JlaBneHue TBEPABIX TEN, KUIAKOCTEN 1
1 ra3oB"
68 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1
teme "Pabota. MomHoCTh. DHEprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KVIACC

KoanuecTBo 4yacoB

Ne n/m Tema ypoka B KonTtpoJbHble IIpakTHyeckue
cero padoTsI padoTsbI
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
1 KMHETUYECKOM TEOPUU U UX OIBITHBIC 1
MIOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOTO, )KUIKOTO U 1
ra3o00pa3HOro COCTOSIHUI BellecTBa
OOBsicHeHHE CBOHCTB TBEPIOTO, YKHUIKOTO
4 Y Ta3000pa3HOTO COCTOSIHUY BEIIECTBA Ha 1
OCHOBE II0JIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU
5 Kpucrannuueckue u amopdHbie Tena 1
5 CmaumnBaHue U KamWUISIPHOCTb. 1
IToBEepXHOCTHOE HATSKEHUE
7 TemoBoe pacmupeHue u cxaTrue 1
3 Temnepatypa. CBsi3b TEMIIEPATYPBHI CO 1
CKOPOCTBIO TETJIOBOTO JIBUKEHUS YaCTHII
9 Buytpennss sueprusi. Crioco6st 1
M3MEHEHHsI BHYTPCHHEH SHEPTruu
10 Buasl Tenonepenaun 1
VYpoxk-koHpepenuus "[IpakTnyeckoe
11 HCIOJIb30BAHUE TEIIJIOBBIX CBOMCTB 1 1

BCIICCTB U MAaTCPUAJIOB B LCIIAX
sHeprocOepexeHus"




12

KonndecTBo TemIoThl. Y aelbHas
TCINNIOEMKOCTbh

13

14

15

YpaBHEHHE TEIJIOBOTO OanaHca.
TeruiooOMeH U TEIUIOBOE paBHOBECHE

JlabGopaTtopHas pabora "HccienoBanue
SIBJIGHUS TEIUI000MEHA MPY CMEIIUBAHUU
XOJIOJTHOM Y Tropsiueit BoAbI"

Pacuer xonuuecTBa TCIIJIOTHI,
H606XOI[I/IMOFO JJIAA Harp€BaHus TCJia U
BBIACIIACMOI'O UM IIPU OXJIAXKACHUU

16

Jlaboparopras pabota "Onpenencaue
paTopHas p P
yACJIBHOU TEIJIOEMKOCTH BemiecTBa"

17

18

DHeprust TOIUTNBA. Y IeTbHAs TEIIOTa
CTOpaHHUsI

[TnaBneHue U OTBEpICBAHKE
KPUCTAJUTMIECKUX TEN. Y IebHas TEIIoTa
TUTABIICHHSI

19

JIaGoparopnas padora "Onpenenenne
paTopHas p P
YACIBbHOU TETJIOTHI TIJIaBJICHUS Jibaa"

20

21

22

[TapooGpazoBanue U KOHIEHCAIIUS.
Ucnapenue

Kunenue. Y nenpHas tennora
napooOpazoBaHMsl U KOHJICHCALIUH.
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT
aTMOC(EepHOTO TaBJICHUS

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "OnpeneneHre OTHOCUTEIBHON
BJIQKHOCTH BO3yxa"




Pemenue 3agau Ha onpeneneHue

23 BJIQXKHOCTH BO3/1yXa
[TpuHIHITB pabOTHI TEIJIOBBIX JBUTATEICH.

24 [TapoBast TypOuna. /lpurarens
BHYTPEHHETO CrOpaHus

25 KIIJI TermoBoro aurarens. TemnaoBbie
JIBUTATEJIH U 3alllUTa OKpPYKaroei cpebl

26 3aKOH COXpaHEHHS U MTPEBPALICHUS
SHEPTUH B TEILIOBBIX MPOIIECCaX
[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo

27 teme "TeruioBble siBiieHus. M3smMenenue
arperaTHbBIX COCTOSIHMH BeriecTa"
KontponbHas padota nmo teme "TermnoBbie

28 sBieHus. MI3MeHeHne arperaTHbIx
COCTOSIHMI BemiecTBa"

29 Onekrpusanus Ten. [[Ba pona
AIEKTPUUECKUX 3apsAT0B

30 Ypok-uccienoBanue "IIeKTpU3AIMS TEI
MHIYKIMEHW U IPU CONPUKOCHOBEHUH"

31 B3aumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona
Dnektpuueckoe nose. HanpsixeHHOCTh

32 anekTpudeckoro nois. [punuun
CYNEPIIO3UIINH SJIEKTPUUECKHUX MOJIeH

33 Hocutenu snmekTpuyueckux 3apsjios.
DneMeHTapHbIi 3apsa. CTpoeHue aroma

34 [TpoBOTHHKYN U AWDIIEKTPUKHU. 3aKOH

COXpaHEHHS AJIEKTPHUYECKOTO 3apsiia




Pemrenue 3a1a4 Ha IpMMEHEHUE CBOMCTB

35 ANEKTPUYECKUX 3apsI0B
DNEeKTpUUECKU TOK, YCIIOBUS €T0
36 cymiecTBoBanus. ICTOUHUKH
AJIEKTPUUECKOTO TOKA
37 JIefCTBUS SJEKTPUIECKOTO TOKA
VYpok-uccnenosanue "Jleiictue
38 AJIEKTPUICCKOTO T0JISI Ha MPOBOTHUKHU U 1
JADTICKTPUKH"
39 DNEeKTPUYECKU TOK B MeTaliax,
KHUJKOCTSX M razax
40 DneKTpuuecKas 1Uenb U e€ COCTaBHbIE
4acTu
41 Cuna Toka. JlabopaTtopHas pabora
"N3mepeHue U peryiupoBaHie CUJIbI TOKa" 05
DnexTpuueckoe HanpshkeHue. BonbTmerp.
42 Jlaboparopras pabota "N3mepenue u 0.5
peryaupoBaHue HanpsoKeHUs "
43 ConpoTHuBieHne TPOBOAHUKA. Y IEIbHOE
COIIPOTHBIICHUE BEUIECTBA
JlaGopatopHnas pabora "3aBUCUMOCTh
44 ANEKTPUYECKOTO COMPOTUBICHUS
MIPOBOHHKA OT €T0 JJTUHBI, TIOIIATN !
MONEPEYHOr0 CeYeHus1 U MaTepuana"
45 3aBUCHUMOCTB CHJTBI TOKA OT HAIIPSKCHHS.
3akoH OMa 1t yyacTKa Lenu
46 JlabopaTtopHas padora "HcciaenoBanue 1

3aBUCHUMOCTH CHUJIBI TOKA, UAYLICTO YEPE3




PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U
HanpsHKEHUs Ha pe3ucrope”

47

48

49

IlocnenoBaTenbHOE U napajjicJibHOC
COCAUHCHU ITPOBOAHUKOB

JlabopaTopHas padora "l[IpoBepka nmpaBuiia
CJIOKEHHUSI HAIIPSHKEHUI TTPU
MOCIIEI0BATEIHLHOM COCTUHEHUH JIBYX
pe3uctopon"

Jlaboparopnas padota "IIpoBepka npaBuia
JUIS CHJIBI TOKA MPU MapajuieIbHOM
COCAMHEHHUH PEe3UCTOPORB"

50

Pemenne 3ama4d Ha IMPUMCHCHHEC 3aKOHA
Owma AJI pa3JIMIHOro COCAMHCHUS
IIPOBOAHHUKOB

51

52

53

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon Jlxoynsa-Jlenna

JlaGopatopHnas pabota "Onpeznenenue
paboThI U MOLTHOCTH JIEKTPHUUECKOTO
TOKa"

DJeKTpuYecKue ey U NoTpeOuTenu
3JIEKTpHUECKON sHepruu B ObITy. KopoTkoe
3aMbIKaHHe

54

[ToaroroBka K KOHTPOILHOM paboTe MO
TeMe "DIJIEKTPUYECKHE 3aps/Ibl.
3apsKEHHBIE TeJla U UX B3aUMOJEHCTBUS.
ITocTosHHBIN 31EKTpUYECKUI TOK"

55

KonTponbhas pabota no teme
"DnexkTpuuecKkue 3apsaabl. 3apsSKCHHbIC




Tella U X B3auMoaeucTBus. I1ocTOSHHBIN
AJIEKTPUYECKUM TOK"

56

57

ITocTossHHBIC MATHUTEIL, UX
B3aUMOJICTICTBUE

Ypoxk-uccienopanue "M3yuenue nosiei
MOCTOSSHHBIX MAarHUTOB"

58

MaruautHoe 1oe. MarHuTHOE T10J1e€ 3eMITH
U €0 3HaueHHUe JUIA )KU3HU Ha 3emMiie

59

60

61

62

63

OmneiT OpcTena. MarHuTHoe nojie
ANEKTPUYECKOro Toka MaruutHoe nosie
KaTyliKu ¢ TOKOM

[TpuMeHeHHE AIIEKTPOMArHUTOB B TEXHHKE.
Jlaboparopnas pabota "HN3yuenue
JCHCTBHS MATHUTHOTO TOJIST HA TIPOBOTHUK
¢ TokoM"

DNeKTpoABUTATENb TOCTOSHHOTO TOKA.
Vcnonb30BaHue 3IeKTpoIBUTATENEH B
TEXHUYECKUX YCTPOUCTBAX U Ha
Tpaucropre. JlabopaTopHas pabota
"KoHcTpyupoBanue 1 u3ydeHue padoTsl
AJIEKTPOBUTATENS "

OmnsiTel Dapanes. 3akoH
3JIEKTPOMArHUTHOM MHAYKIMU. [IpaBuiio
Jlenna

Onextporerepatop. CriocoOb! MoTydeHHs
AJIEKTPUUECKONW IHEPTUU. DIIEKTPOCTAHLIUU
Ha BO30OHOBIJIIEMBIX HCTOUYHUKAX YHEPTUU

0.5

64

[ToaroroBka K KOHTPOJILHOM pabOTE MO




Teme "DIEeKTpUYECKHe U MATHUTHbIE
SIBJICHUS "

65 KonrponsHas pabora o teme 1
"DJIeKTpUUECKUE U MAaTHUTHBIC SIBIICHUS"

66 PeseprHbIit ypok. Pabora ¢ TekcTamu mo 1
teme "TemnnoBble sIBICHUS"

67 PesepBHblii ypok. Pabora ¢ Tekctamu 1o 1
teme "[loCTOsITHHBIN 3IEeKTpUYECKUM TOK"

68 PesepBHblii ypok. Pabora ¢ Tekctamu 1o 1
Teme "MaruuTHeie siBICHUS"

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 145




9 KJIACC

KoanuecTBo 4acoB

Ne n/m Tema ypoka B KourtpoJabHbie IIpakTHyeckue
cero padoThI padoTsbI
1 Mexannueckoe aBuxenue. MarepuanbHast 1
TOYKa
5 Cucrema orcyera. OTHOCUTEIBHOCTh 1
MEXaHUYECKOTO JIBHKEHUS
3 PaBHOMEpPHOE IPAMOIIMHEWHOE JBUKEHUE 1
HepaBHoMmepHOe npsiMoTuHEITHOE
4 nBikeHne. CpesiHssi © MTHOBEHHAS 1
CKOPOCTh
5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1
JIBUKEHUE. Y CKOpEHHUE
CxopocTb MPSIMOJIMHEIHOTO
6 paBHOYCKOpEHHOTO NBMXKeHUs. [ paduk 1
CKOPOCTH
JlaGopaTtopHast pabota "Onpeznenenue
7 YCKOpEHHS Tejla IPU PaBHOYCKOPEHHOM 1 1
JIIBMOKEHUH 10 HAKJIOHHOM IIOCKOCTH"
8 CBobOonHoe manenue tei. OneiTel [anunes 1
PaBHOMEpHOE TBHKEHHE TIO OKPYKHOCTH.
9 [lepuon u yacrota oOpamenus. JInneitHas 1
U YTJIOBasi CKOPOCTH
10 LleHTpOCTpEMUTEIIBHOE YCKOPCHHE 1
11 IIepsbiit 3axk0oH HproTona. Bektop cuisl
12 Bropoii 3axkon HeroToHa.




PaBHOelicTBYIOIIAA crita

Tpetuii 3akon Herotona. Cynepno3uius

13
cui

14 Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHOB
HeroTona

15 Cuita ynpyroctu. 3akoH ['yka

16 Pemenue 3amau no teme «Cuna
YIPYTOCTH

17 JlabGopaTtopHas pabota «OrnpeneneHue
YKECTKOCTHU MIPYKUHBD»

18 Cuna tpeHus

19 Pemenue 3amau no teme «Cuma TpeHUs»

20 JlabopaTtopHast pabora "Onpeznenenue
Kod(puimenTa TpeHUs CKOJIbKEHUS "

21 Pemenue 3amau no teMe "3aKOHEI
Herotona. Cuna ynpyroctu. Cuia tpenus”
Cuiia TSKeCTU Y 3aKOH BCEMUPHOTO

22 TATOTEHHUS. Y CKOpEHUE CBOOOTHOTO
naJeHUs
VYpok-koHpepenmus "JIBuxenue ten

23 BOKPYT IPaBUTAILIMOHHOTO LIEHTpa
(Conmueunas cucrema). ['amaktuku"

24 Pemenne 3amau nmo teme "Cuna TSDKECTH U
3aKOH BCEMUPHOIO TATOTEHUA"

o5 [IepBas kocMHuuecKas CKOPOCTb.
HesecomocTs u nieperpysku

26 PaBHOBecHe MaTepuanbHOM TOUKH.

AoOcomoTHO TBEpIOE Tenno. PaBHOBecHe




TBEPIOTO TeJIA C 3aKPEIUIEHHONW OCBIO
BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn

PaBHOBecue MaTepuaJbHOW TOYKH.
AoGcomoTHO TBEpAOE Teno. PaBHOBecue

21 TBEPIOTO TeJIA € 3aKPEIUIEHHON OCBIO
BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTH
08 Pemenue 3agay no teme "MOMEHT CUIIBI.
Hentp TsixecTn"
[ToaroroBka Kk KOHTPOJIBHOMU paboTe Mo
29 TeMme "MexaHU4eCcKOe IBUKEHUE.
BsaunmonerictBue ten"
KonTtponpsHast pabora o Teme
30 "MexaHn4ecKoe IBUKEHUE.
B3aumopeiictBue ten"
Nmnynbe Tena. Umnynbse cuiibl. 3aKoH
31 COXpaHEHHUs UMITYJIbCa. YIIPYroe U
HEYyNpyroe B3auMOJCCTBIE
39 Pemenue 3anau no teme "3akoH
COXpaHEHHUs uMIyJbca'
33 VYpok-koHpepeHnuus "PeakTuBHoe
JBUKEHHE B IPUPOJE U TEXHUKE"
34 Mexanunueckas paboTa U MOIIHOCTb
35 Pabora cuiibl TSKECTH, CHITBI YIIPYTOCTH U
CHUJIBI TPEHUS
JlaGopaTtopHas pabota «OrnpeneneHue
36 paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM

JABMXKCHUU TCJIaA 110 FOpHSOHTaHBHOﬁ
MMOBCPXHOCTU»




Cas3b dHepruu u padboTsl. [loTeHnanbpHas

37
SHeprus

38 Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPrUu

39 3aKOH COXpaHEHHs SHEPTUU B MEXAHUKE

40 JlaboparopHnas pabota «3y4eHue 3akoHa
COXpaHEHMUSI SHEPTUN»

41 KonebaTtenbHoe ABHKEHUE U €TO
XapaKTepUCTUKU

42 3aryxaromue Konebanus. BelHyx1eHHbIC
kosebanus. Pezonanc

43 MareMaTnuecKkuil U NpyKUHHBIA MAsITHUKH
VYpok-uccnenopanue «3aBUCUMOCTb

44 nepuoa KoaebaHui oT KEeCTKOCTH
NPYKUHBI U MAacChl TPy3a»

45 [TpeBparieHye sHEPTUU P MEXAHUYECKUX
KOJIe0aHUSIX
JlabGopaTtopHas pabota «OrnpeneneHue

46 4acTOTHI U NIepUoAa KojaebaHui
NPYKUHHOT'O MasiTHUKa»
JlaGopatopHas pabota «IIpoBepka

47 HE3aBUCUMOCTH TIEpHOo/ia KoieOaHuii rpysa,
MOJIBELIEHHOTO K HUTH, OT MacChl Ipy3a»
Mexanunueckue BoJHbl. CBOMCTBa

48 MEXaHUUYECKUX BOJH. [IpoosbHbIE 1
MIOTIEPEYHBIE BOJIHBI

49 VYpoxk-koHpepenuus "MexaHnueckue

BOJIHBI B TBEpAOM Teie. CelicMuyeckue




BOJIHBEI"

3Byk. PactipocTpaHeHue u oTpaskeHue

50
3ByKa

51 Ypok-uccinenosanue "HabmroneHue
3aBHCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

59 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53 Ypok-koHpepenius "YabTpazByk u
UHQPa3BYK B IPUPOJIC U TEXHHUKE"
[ToaroroBka Kk KOHTPOJIBHOMU paboTe Mo

54 TeMe "3aKOHbI COXpaHeHUs. MexaHnueckue
Kosie0aHusl U BOJHBI"
KoHnTpomapHas padoTa o Teme "3aKoHbI

55 coxpaHeHus. MexaHndeckue KojiebaHus u
BOJIHBI"

56 DIIeKTPOMarHuTHOE TOJIE.
DNIeKTPOMarHUTHBIE BOJTHBI

57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
VYpok-koHpepenmus "llxana

58 AJIEKTPOMAarHUTHBIX BOJIH. Mcrionb3oBaHue
ANIEKTPOMATHUTHBIX BOJIH JJIsI COTOBOM
cBs3u"
VYpok-uccnenosanue "M3yueHue CBONCTB

59 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO
MOOmIIBHOTO TenedoHa"

60 Pemienue 3agau Ha onpeieIEeHUE YaCTOThI U
JUTMHBI SJIEKTPOMArHUTHOW BOJTHBI

61 DNeKTpOMarHuTHast IPUpPO/Ia CBETA.




CxopocTth cBeTa. BonHoBbIe cBOiCTBa
cBeTa

62

63

64

Hcrounuku ceera. [Ipsmonunennoe
pacripoctpanenue cBera. 3atmenus CoJiHIa
u JIyHbI

3aKOH OTpa)KEHUs CBETA. 3epKajia.
Pemenue 3a1au Ha MpUMEHEHHE 3aKOHA
OTpaXKEHUsI CBETa

HpeJIOMJ'IeHI/Ie cBeTa. 3aKOH IMpCIIOMIICHUA
CBCTa

65

ITonHOE BHYTpEHHEE OTPaKEHHUE CBETA.
Hcnonp3oBaHne MOTHOTO BHYTPEHHETO
OTpa)XEHUS B ONITUYECKUX CBETOBOJAX

66

JlaGopaTtopHast pabora "HccnenoBanue
3aBUCHUMOCTH YTIJIa IPETOMIIEHHUSI CBETOBOTIO
Jqy4a OT yIJla aJeHUs Ha TpaHule "BO3ayX-

crexio""

67

68

Ypok-koHpepennus "Vcnons3oBanue
MOJIHOTO BHYTPEHHETO OTPAKEHUS:

CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"

JIna3elr. OnTHYecKas CHIa JIMH3BI

69

70

71

[TocTpoenue n3o0paxeHui B JIMH3AX

JlaGopatopHas pabota "OnpezneneHue
(OKYCHOTO pacCTOSHUS U ONITUYECKOM
CHJIBI COOMPAFOIICH JTUH3HI"

Ypok-koHdpeperuus "OntTuaeckue
JMH30BbIe TPUOOpPH"

72

I'na3 kak ontuyeckas cucteMa. 3peHue




Ypoxk-koudepenuus "ledexTs 3peHus.

73
Kak coxpanutsb 3penue"

Pasnoxxenne 6emoro cBeTa B CIEKTP.

74 Oneitel HetoToHa. CnioxkeHnue
CHEKTPAIbHBIX IIBETOB. /lucnepcus ceeta
JlaGopaTtopHas pabota "OMbITHI 11O

75 pa3I0KEHUIO OENIOro CBeTa B CHEKTP U
BOCIIPHSITHIO [[BETA MTPEIMETOB IPH HX
HaOJII0ICHNH Yepe3 BETOBbIE (GUIBTPHI"
Ypoxk-npaktukyM "BoiHOBBIE CBOMCTBA

76 CBeTa: IucIiepcus, uHTephepeHIus U
nudpakmms"

77 OmnbiTel Pezepdopaa v mianerapHas
MO/JIeNIb aToMa

78 IToctrynater bopa. Moaens atoma bopa

79 HcnyckaHue U MOTJIONEHUE CBETa aTOMOM.
KBanrtsl. JIuneiuaTeie criekTpsl

80 VYpok-npaktukym "Habiroenne cuekTpoB
UCITyCKaHUs"

81 PangroakTHBHOCTH 1 €€ BHUIBI

82 Crpoenue aTomHoro siapa. Hykinonnas
MO/IEITb

83 PangroaktuBHBIE TpeBparieHus. M30Torsr

84 Pemtenue 3a1au o teme: "PannoakTuBHbIE
npeBpauieHus "

85 [Tepuon momypacmana

86 Ypoxk-koHdepenuus "PagroakTuBHbIC

W3JIYYCHHS B IPUPOJIE, METUIIMHE,




TeXHUKe"

87

88

SnepHbie peakiuu. 3aKOHbI COXPAHEHUS
3apsI0BOI0 U MaCCOBOI'O YHMCET

DOHeprus CBsI3U aTOMHBIX s1ep. CBA3b
MAaccChl U SJHEPTHH

89

Pemenue 3agau no reme "Snepubie
peakuun"

90

91

Peakuuu cunTe3a u neneHus saep.
Wcrounuku sHeprun ConHua v 3BE311
Ypok-koHpepenus "SnepHas sHepreTuka.
JleiicTBUS pagliOaKTUBHBIX M3JIyY€HUN Ha
JKUBBIE OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO
TeMe "DIIEeKTPOMAarHUTHOE TOJIE.
DneKTpOMarHuTHbBIE BOJTHBL. KBaHTOBBIE
SIBJICHUS"

93

KonTponbHas pabora no teme
"DIeKTpOMarHuTHOE TOJIE.
DNeKTpOMarHUTHBIE BOJHBI. KBaHTOBBIC
ABJICHUS"

94

95

96

[ToBTOpenue, o600meHne. JlabopaTopHbie
pabotsl o Kypey "B3aumoneiicteue ten"

[ToBTropenue, 06o01eHue. Perenne
pacUeTHBIX ¥ KAYECTBEHHBIX 33]1a4 110 TEMe
"TerutoBble mpouecch”

[ToBTropenue, 06o01eHue. Perenne
pacyeTHBIX ¥ KaYECTBEHHBIX 33]1a4 110 TEMe
"KII/] TermoBbIx aBUrarenei"




[ToBTopenue, 0600mmenue. Pemenne

97 pacYeTHBIX M KaYECTBEHHBIX 3aa4 110 TEME 1
"KII/ snexrpoycTtaHOBOK"
08 [ToBTOpenue, o606meHue. JlabopaTtopHbie 1 1
pabotsl o Kypey "CBeroBbie siBIeHUSA"
[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTaMH 10 TeMe "3aKOHbI COXPaHEHHUSI B 1
MexaHuke"
[ToBTOpenue, 0600meHNe. PaboTa ¢
100 1
tekctamu 1o Teme "KoaebaHust 1 BOIHBI"
101 [ToBTOpenue, o606menue. Pabora ¢ 1
TekcTtamu 110 TeMe "CBEeTOBBIC SBIICHUS "
[ToBTOpenue, 0600meHNe. PaboTa ¢
102 TekctaMu 1o Teme "KBaHToBas u siaepHas 1
¢duzuka"
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

» Ousnka: 7-i kacc: 0a30BbIA ypoBeHB: yueOHuK, 7 kiace/ [lepeimkun .M., UBanoB A.1.,
AxuunonepHoe obmiectBo «M3narensctBo «IIpocBemenue»

» Ousnka: 8-i kacc: 6a30BbI ypOoBEHB: yueOHUK, 8 kiace/ [lepsimkun . M., Banos A. .,
AxkuuonepHoe obmiectBo «M3narenbctBo «IIpocBemenue»

» dusuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHHK, 9 kimacc/ [lepbimkun U. M., I'yrauk E. M.,
NBanoB A. U., Ilerpoa M. A., AkiimonepHoe o6miectBo «M3narenbetBo «IIpocBenienmey

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

1.A.E. Mapon, E.A. Mapou. [lunaktuueckue matepuanisl K yueOHUKy A.B. [lepbimikuHa.
®usuka 7 knacc. M, IPODA, 2016
2. A.E. Mapon, E.A. Mapos. [lugaktrnueckue maTepuaisl K yueOHuky A.B. [lepsimkuHa.
®usuka 8 knacc. M, JIPODA, 2016
3. A.E. Mapon, E.A. Mapon. [lunaktideckue Mmatepuainsl kK yaeOHuky A.B. [leprimkuna.
®uznka 9 knacc. M, IPODA, 2016

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. https://myschool.edu.ru/  LIOC «Mos mikosnay






