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MNOACHUTEJBHASA 3AIINCKA

IIporpaMMa mo ¢u3uke Ha ypOBHE OCHOBHOTO o0wiero oOpa3oBaHHs COCTaBjieHa Ha
OCHOBe MOJIOXKEHHUI U TpeOOBaHMII K pe3yJbTaTaM OCBOEHHS Ha 0a30BOM YypOBHE OCHOBHOI
obpaszoBaTenbHON mporpammel, mnpeactaBiieHHbIX B PI'OC 00O, a Takke ¢ y4érom
benepanpHO pabodueil mporpammbl BocmuTaHus W KoHuenimu npenoaaBaHus yueOHOTO
npenMera « DU3NKay.

HauHast pabovast mporpamma pa3paboTaHa B COOTBETCTBHH C:

- @enepanpHbIM 3aKOHOM OT 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoii
Denepauyny;

- @enepanbHBIX TOCYIapCTBEHHBIX OOpasoBarenbHbIX craHnaptroB (PI'OC) HauvanbHOrO
o0111er0, OCHOBHOI'O 00IIEro u cpeanero odmero oopa3oBaHus;

- OCHOBHO#I  00pa3oBaTEeNBLHOW  MPOrpaMMbl  OCHOBHOrO  o0mero  oOpa3oBaHus,
yrBepxkaenHoit Ilpukazom nupekropa I'BOY «IIIKOJIA Ne 48 I'.O. IOHELIK» ot 30.08.2023 r.
Ne 104 (B pemaximu [Tpukaszos ot 19.08.2024 Ne 76, ot 14.08.2025 Ne 74);

- OcHoBHO#1  oOpa3oBarenbHON  TIporpamMmbl  cpeaHero  obmero  oOpa3oBaHUs,
yrBepxkaenHoit Ilpukazom nupekropa I'bOY «IIIKOJIA Ne 48 I'.O. JIOHELIK» ot 30.08.2023 r.
Ne 104 (B pemaximu ITpukaszos ot 19.08.2024 Ne 77, ot 14.08.2025 Ne 75);

Conmepxanne  mporpammbl 1o (¢u3Mke — HampaBlieHO  Ha  (OpMHpOBaHHE
€CTeCTBEHHOHAYYHOH TI'pPaMOTHOCTH OOYYAalOIIMXCSl M OPTraHU3alMi0 HM3y4eHUs (U3UKHA Ha
NesATeNbHOCTHOM ocHOBe. B mporpamMme mo (U3HKEe YYHUTBHIBAIOTCS BO3MOXHOCTH Y4€OHOro
npenmera B peanusauuu Tpebosanuii ®I'OC OOO k mnIaHUPYEeMbIM JIMYHOCTHBIM H
MeTanpefMEeTHbIM  pe3ysibTataM  OOyueHHs, a  TaKKke  MEXIpeOMeTHble  CBS3H
€CTEeCTBEHHOHAYUYHbBIX Y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO 00Imero oopasoBaHus.

ITporpamMma mo (u3MKe YCTaHABIMBAeT pacrpeneseHHe y4eOHOro Marepuana Mo rogam
ofyueHuss (o Kjaccam), MpeqiaraeT MPUMEPHYIO TMOCIENOBATEIbHOCTh HM3YUYEHHS TeEM,
OCHOBAaHHYK) Ha JIOTHMKE Ppa3BUTHA TMPEOMETHOTO CONEPXKAHUS U y4ére BO3PACTHBIX
0coOeHHOCTE T 00yUArOIIIUXCSI.

ITporpamma 1o usrke paspaboTaHa ¢ LUEIbIO OKA3aHUS METOMUYECKOH MOMOIIH YIUTEIIO
B CO3IaHUM paboyvell MporpamMmMbl O y1eOHOMY MpeaMeTy.

@usnKa SBISETCS CHCTEMOOOPA3YIOIUM il €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEAMETOB,
IIOCKOJIBKY (PH3MYecKHe 3aKOHBI JIEXKAT B OCHOBE MPOLECCOB M SIBJIEHHI, W3y4aeMbIX XUMHEH,
Ouonorueii, actpoHomueir U Gusndeckoii reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTHUHY MUpa, MPeaocTaBisieT HaubOosiee sicHbie 0Opasubl MPUMEHEHHS Hay4yHOrO MeToxa
NIO3HAHUS, TO €CTh CNOCO0a MOJTyYeHUsT TOCTOBEPHBIX 3HAHUIT O MHUpe.

OnHa u3 rnaBHBIX 3ama4 (pusuyeckoro oOpa3oBaHHA B CTPYKType oOmero oOpa3oBaHuUs
COCTOMT B (HOPMHPOBAHHHM €CTECTBEHHOHAYYHOH TIPAaMOTHOCTH W HHTEpeca K HaykKe Yy
oOyJaroimuxcs.

Wsyuenne ¢u3ukn ©Ha 0a30BOM YpOBHE MpENIOJaraeT OBJAJeHHE CIeRYIOLUMU
KOMITETEHTHOCTSIMH, XapaKTePU3YIOLIMMHU €CTECTBEHHOHAYYHYIO [PaMOTHOCTb!

¢ Hay4HO O6’b$[CH$ITb ABJICHUA,

® OLIEHHBATH M IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHIIS,

® UHTEPNPETUPOBATH HAHHBIE U HCIOJB30BATh HAyYHBIE NOKA3aTEIbCTBA IS
MOJIy4CHHs BbIBOJOOB.



Ienu wn3ydeHus U3MKU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OMpEeHeNeHbI B
Konuennuu npenopaBanusi yaueOHoro npeamera «@usnka» B 00pa30BaTEIbHBIX OPraHU3AIIHSIX
Poccuiickoii ®epepaumu, peanusylOIIUX OCHOBHBIE 00IeoOpa3oBaTeNbHbIE MPOTPaMMBbI,
yTBepxkAEHHON pemenueM Kosrermn Munucrepcrsa npocsewmenus Poccniickoit @enepamnu
(npotokon ot 3 nexadps 2019 r. Ne [TK4BH).

Henu u3zyyenus ¢pusuku:

e npuoOpereHHe HHTEpeca U CTpPEeMIIEHHs OOydaromuxcs K HAyYHOMY H3YYEHHIO

IPUPOJIBL, PA3BUTHE UX UHTEJUIEKTYaIbHBIX U TBOPUECKUX COCOOHOCTEH,

® pa3BUTHE TMPEACTABICHHI O HAay4dHOM METOA€ TMO3HaHuS U (HOPMHPOBaHHE
HCCIIEOBATENLCKOTO OTHOIIEHUS K OKPYIKAFOIUM SIBJICHUSIM;

e (¢opMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3yJIbTaTa U3yUeHHs OCHOB CTPOEHHS
MaTepuu 1 GyHIaMEHTAIbHBIX 3aKOHOB (U3UKY,

e (¢opmupOoBaHHE NPENCTABICHUIN O poiau (GU3UKU AJSI Pa3BUTHUS IPYTHUX €CTECTBEHHBIX
HAYK, TEXHUKH U TEXHOJIOTHULA,

® pa3BUTHE MPEACTABICHUH O BO3MOXHBIX chepax Oynymedl mnpodeccroHaNbHOM
IeATeNIbHOCTH, CBSI3aHHOM C (PM3HKOM, MOArOTOBKA K JayibHeleMy 00y4eHUIO B 3TOM
HaIrpaBJICHUU.

JlocTikeHHe 3TUX Lejell mporpamMmel 1O (pu3nke Ha YpOBHE OCHOBHOTO 0O0LIero

o0pa3oBaHus 00ECIICUNBACTCS PELICHUEM CIEAYIOIINX 3a4aY.

e npuoOpereHHe 3HAHUI O MOUCKPETHOM CTPOEHHH BELIeCTBA, O MEXaHHYECKHUX,
TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpereHHMe yMEHUIl OMHCbIBATb M OOBICHATH (PU3NUECKHe SBJEHHS C
HCIIOJIb30BAHUEM TMOJIyUYEHHBIX 3HAHUIA;

® OCBOCHME METOJIOB PEIICHUS MPOCTEHMIIMX pPAaCYETHBIX 3a7ad C HCIOJIb30BAaHHUEM
(u3HUECKHX MOJEEH, TBOPUECKHX U MPAKTUKOOPUEHTHPOBAHHBIX 337124,

e pa3sBUTHE YyMEHHWHA HAOMIONAaTh MNPUPOIOHBIE SBICHHUS W  BBINOJHATH  OIBITHI,
naboparopHbie pabOThl W SKCHEPUMEHTAJILHBIE HCCICHOBAHUS C HCIOJb30BAHHEM
HU3MEPUTENbHBIX TPHUOOPOB;

e ocBoeHHE NPUEMOB paboThl ¢ HMHpOpMauueil (PU3MUECKOTO COAEPKAHUS, BKIIIOYAsS
HHQOpMALMI0O O COBPEMEHHBIX AOCTIDKEHHUSX (PU3WKM, aHAIW3 M KPUTHUYECKOE
OLICHWBaHUE WHPOPMALIHHY,

¢ 3HAaKOMCTBO cO cdepamu MPodeCcCHOHANBHON NeATeIbHOCTH, CBI3aHHBIMU C (DH3HKOM,
1 COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTIDKEHUSAX (PU3UIECKON HAYKHU.

Ha m3yuenune ¢usuku (06a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO 00IIero oOpa3zoBaHUs
otBoautcs 238 gacos: B 7 kiacce — 68 qacoB (2 vaca B HeZeno), B 8 kytacce — 68 gacos (2 yaca B
HEAeIo), B 9 KJiacce - 102 yaca 3 yaca B HEIENO).

IIpennaraemslii B mporpamme no ¢pusuke nepedeHs JabopaToOpHbIX PabOT U OMBITOB HOCUT
pPEeKOMEHIATeNIbHBIA XapakTep, YYuTeb AejaeT BbIOOp MpOBeAeHHs abOpaTopHbIX paboT U
OMBITOB € YY4ETOM HHIAUBHAYAIBHBIX OCOOCHHOCTEN O0YUarOIUXCs, CIUCKA SKCIIEPUMEHTANIbHBIX
3aJjaHui, MpeAIaraéMblX B PAMKax OCHOBHOTO rOCYAapCTBEHHOTO 9K3aMeHa 1o Gu3uke.



COJEP/)KAHUE OBYUEHNUSA

7 KUIACC

Pasznen 1. ®u3uka u €€ posib B NO3HAHUH OKPY:KAIOLIEro MUpa.

®dusuka — Hayka o mnpupoje. SBneHus npuponbl. OuU3WUYECKUE SBIICHUSA. MEXaHHUYECKUE,
TEIJIOBbIE, 3JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnyeckrue BennuuHbL 3mepenue ¢Qusndeckux BenuumH. Pusnueckue MNPUOOPDI.
IMorpemnocTs U3MepeHuil. MexxayHapoaHasi CUCTEMa €UHHUIL.

Kak ¢usuka m gpyrue ecrecTBeHHBbIE HayKH W3y4aroT npupoay. EcrecTBeHHOHay4HbIi
METOJ] TO3HAaHMs, HAONIOAEHWE, TOCTAHOBKA HAYYHOTO BOMPOCA, BBIJBIXKEHHWE THUIIOTES,
SKCIIEPUMEHT IO TMPOBEPKE THUMoTe3, OObsICHeHHe Habmogaemoro siBieHus. OmnucaHue
(U3MYECKUX SIBJIEHHH C TIOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. Mexanuveckue, TEIIOBBIE, JNEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.

2. @usuueckue NpUOOPH U MPOIENYpa MPSMBIX W3MEPEHHI aHAJNOTOBBIM U ITU(PPOBBIM

npudopom.

Jlabopamopmusie pabomut u onsimol.

OmnpeneneHue EHBI AETCHUS IIKAJIbl H3MEPUTENBHOTO PUOOpa.
Hsmepenne pacCTOsTHUM.
Hsmepenne oO6bEMa JKUIKOCTH U TBEPAOTO TENA.
OnpeneneHue pa3sMepOB MaJIbIX TEJI.
HsmepeHue TtemmepaTypbl NHpU TOMOIIHM >KUIKOCTHOTO TEePMOMETpa U JaT4yHKa
TEMIIEPATYPHI.
6. IlpoBeneHue uccienoBaHUs MO MPOBEPKE TUIOTE3bl: JANBHOCTh IMOJIETA INAPHKA,
MYIIEHHOTO FOPU30HTAIBHO, TEM OOJIbIIe, YeM OONbIIe BHICOTA IMyCKa.

Pazgen 2. IleppoHayajibHbIe CBeeHHsI O CTPOEHHH BellecTBa.

CrtpoeHue BelecTBa: aTOMBl U MOJEKYJbl, UX pa3mepbl. ONBITHL JOKa3bIBAIOIHE
OUCKPETHOE CTPOEHHE BEIECTBA.

JIBmxeHne yacTul BemecTBa. CBs3b CKOPOCTH [BMIKEHHUS YAaCTHULl C TeMIEpaTypoil.
BpoyHoBckoe nBmxeHue, aubdysus. BsaumoneicTBHEe 4YaCTUI[ BEINECTBA. MPHUTKEHHE U
OTTAJIKUBaHUE.

Al O e

ArperaTHple COCTOSHHSI BEINECTBA. CTPOGHME Ta3oB, JKUAKOCTEH U TBEPABIX
(kpucTaiIMueckux) Tesl. B3auMoCBsi3b MeXIy CBOICTBAMH BEINECTB B PAa3HBIX arperarHbIX
COCTOSIHUSIX M UX ATOMHOMOJIEKYJIPHBIM CTpoeHneM. OCOO€HHOCTU arperaTHbIX COCTOSIHMN
BOJIBL.

Jlemoncmpayuu.

1. HabmomeHune OpOYHOBCKOTO IBHKEHHUSI.

2. HaGmogenue nuddyzun.

3. HabmogneHue siBjeHUH, OOBSICHIIOIINXCS NPUTSIKEHUEM I OTTAJIKUBAHUEM YaCTHLI

BEIIIECTBA.

Jlabopamopusie pabomur u onvimel.

1. Ouenka nuamerpa aroMa METOJOM PsIOB (C UCTIOIb30BaHUEM (poTorpaduii).

2. OmbIThI O HAOJIOACHHUIO TETUIOBOT'O PACIIUPEHNS ra30B.

3. OmnbIThI MO OOHAPYKEHUIO NEHCTBUS CHJT MOJIEKYJIIPHOTO MPUTSIKEHMUSI.

Pa3nen 3. /iBHKeHHE H B3aUMOJEHCTBHE TeJl.



MexaHnuueckoe OBIKeHUE. PaBHOMepHOe U HepaBHOMepHOoe nBikeHue. CKOpOCTb.
Cpennsisi CKOPOCTh IPU HEPABHOMEPHOM ABMKEHUHU. Pacuér myTH u BpeMeHU ABUKEHUS.

SBnenne uHepuuu. 3aKOH HHepLuU. B3aumonelcTBHe Tenm Kak NPUYMHA W3MEHEHHUS
CKOpOCTH JNBWXXeHMs Tel. Macca kak Mepa uHepTHOCTH Tena. IlmorHocth BemectBa. CBs3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B euHNLEe 00bEMa BEIeCTBa.

Cuna kak xapakrepucTtuka B3aumojeiictBua Ten. Cuna ympyroctu u 3akoH I'yka.
H3mepeHue cunbl ¢ MOMOLIBK AMHAMOMETpa. SIBjeHHE TArOTeHHs W cuja TskectH. Cuna
TAXKECTU Ha Apyrux miaHerax. Bec Tena. Heecomocth. CrnokeHue cuil, HalmpaBJ€HHBIX MO
onHoil mpsamoii. PaBHoneiicTByromas cuin. Cuna tpeHus. TpeHHue CKONBXEHUs U TPEHHE MOKOsL.
TpeHnue B mpupoae U TEXHUKE.

[Hemoncmpayuu.

HabnroneHne MexaHHIECKOTO ABIKEHUS TeJa.

H3mMmepeH1e CKOPOCTH MPSMOJIMHEHHOTO IBHXKEHHS.

Habmonenue siBieHust THEPLIAN.

HabnroneHue n3smMeHeHHs CKOPOCTH NPH B3aUMOAEHCTBUH TEL.

CpaBHeHHEe Macc 1O B3aMMOZECHCTBHIO TeJL.

CnoxxeHue CHI, HAIIPABJICHHBIX 11O OJ{HOI MPSAMOI.

./Ia60pamopnbte pabomut u onsimol.

1. OmpeneneHne CKOPOCTM PaBHOMEPHOIO IBIKEHHs (LIApUKAa B SKUIKOCTH, MOJIENH
BJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

ISR ol e

2. OmnpeneneHne cpenHell CKOPOCTH CKOJIbXEHHS Opycka WM IIapuKa 1Mo HAKJIOHHOH
TIOCKOCTH.

3. OrmpeneneHue MIOTHOCTH TBEPJOTO TEA.

4. OnbITBl, JEMOHCTPUPYIOIINE 3aBUCHMOCTb pacTspkeHusi (AedopMaiui) mpy>KUHbBI OT
MIPUJIO>KEHHOM CHJIBL.

5. OmnbIThl, AEMOHCTPHUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHHUSI CKOJIb)KEHHUS OT Beca Teja U
XapakTepa CONMPHKACAIOLINXCS TIOBEPXHOCTEH.

Paspen 4. laBieHHe TBEPABIX TeJI, ] KMAKOCTEH H ra3oB.

Jaenenue. CniocoObl yMeHbLICHUsI U YBeJIHUeHus AaBjieHus. JlaBneHue raza. 3aBUCMMOCTh
naBnieHUs rasa ot o0béma, Temneparypsl. Ilepenaua naBneHus: TBEPABIMH TEJaMH, SKHAKOCTIMH
u razamu. 3akoH [lackans. ITHeBMaTudeckue MaUIMHBL 3aBHCHMOCTb AABJIEHHS KUIOKOCTU OT
riayOunel.  I'mapocratmueckuii  mapamokc. CooOmarommecss cocymel. I mapaBiuueckue
MEXaHHU3MBbI.

Atmocdepa 3emumn u atmocepHoe naBieHue. [IpyUyYMHBI CyIIECTBOBaHHS BO3MYLIHOMH
obosouku 3emnu. Ombir Toppuuennau. M3mepeHune atmocdepHOro napjeHus. 3aBUCHMOCTb
aTMoc(pepHOro JaBiieHHsT OT BbICOTHI Haa ypoBHem Mops. [lpuGopbl anst H3MepeHus
aTMoc(pepHOro AaBIeHUS.

JlelicTBHE XKMAKOCTHU U ra3a Ha MOrpy>k€HHOE B HUX TeNo. BeITankuparomnast (apxuMenosa)
cuna. 3akoH Apxumena. Ilnasanue Ten. Boznyxomnnaeanue.

Hemoncmpayuu.

1. 3aBUCHMOCTDH NIaBJIEHUS rasa OT TEMIIePaTyphl.

2. Ilepenaua naBjeHUsl )KUAKOCTHIO U Fa30M.

3. CooOmaromuecs: COCyabl.

4. T'unpaBnuueckuii mpecc.

5. TIlposiBnenue neicTBusi aTMOC(HEPHOTO AABJICHUSI.



3aBUCHUMOCTb BBLITAJIKMBAIOIIEH CHIIBI OT OO0BEMa MOTPY)XEHHOH 4YacTH Tena |
IUTOTHOCTH JXUJIKOCTH.

PaBEHCTBO BBHITAIKHBAIOIICH CHJIBI BECY BHITECHEHHOM XKUIKOCTH.

VcnoBue mnnaBaHus TeN: IUIABaHWE WM TOTPYKEHHE TeJl B 3aBHCUMOCTH OT
COOTHOIIEHHS IUIOTHOCTEH TeJIa U KUIKOCTH.

Jlabopamopmusie pabomut u onsimol.

1.

HccnenoBaHue 3aBHCHMOCTH Beca Teja B BOAE OT 00bEMa MOTPYKEHHOW B JKHAKOCTh
4acTH Tena.

OnpenenieHne BBITAJKUBAIOIIECH CHIIBI, AEHCTBYIOIIEH HA TENO, MOTPYKEHHOE B
XKHUAKOCTb.

IIpoBepka HE3aBHCHMMOCTH BBITAIKMBAKOLIEH CHWIbL, IEUCTBYIOIIEH Ha TENO B
KUAKOCTH, OT Macchbl Tena.

OnbITHI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAJIKUBAIOINEH CHJIBI, ACHCTBYIOLIEH Ha
TEJIO B JKUAKOCTH, OT 00BbEMa MOTPYKEHHON B >KUAKOCTb YaCTH TeJla U OT IUIOTHOCTH
KHUAKOCTH.

KoncrpyupoBanue apeoMerpa WM KOHCTPYMPOBaHUE JIOJAKH U OIpeneleHue €€
rpy30H0AbEMHOCTH.

Pazgen S. PaGoTa H MOIHOCTb. JHEpPrus.
Mexanndeckas padota. MOIIHOCTb.
IIpocThie MexaHW3MBIL: pbl¥ar, OJIOK, HAKJIOHHAas IUIOCKOCTb. IlpaBuno pasHOBecHs

prlvara.

[IpumMeHeHue npaBuyia paBHOBeCHs pbiyara K OnOKy. «30JI0TO€ MpPaBHIIO» MEXAHUKH.

KIIJI mpocthix MexaHu3MOB. [IpocTbie MexaHU3MbI B OBITY H TEXHHKE.
Mexanuueckass sHeprus. Kunernueckas u noreHuuanpHas 3Heprus. Ilpespamenue
OIIHOTO BUJa MEXaHNUECKOM SHEPruu B APYroi. 3akOH COXpPAaHEHHsI SHEPTHH B MEXAHUKE.
Hemoncmpauyuu.

L.

IIpumepsl IPOCTBIX MEXaHNU3MOB.

Jlabopamopusie pabomur u onsimol.

L.

2.
3.
4.
8 KJIA

Omnpenenenne pabOTBI CHJIBI TPEHUS MPH PAaBHOMEPHOM [BIDKEHHH Tejla II0
TFOPU30HTAJIBHON TOBEPXHOCTH.
Hccnenosanne ycnoBHil paBHOBECHS pbIYara.
Hsmepenune KIIJ[ HaKIOHHOMN MIOCKOCTH.
H3y4yenne 3axkoHa COXpaHEHUS MEXaHUYECKOH SHEPIUH.
CC

Pasnen 6. Tennosbie aBaeHusN.

OCHOBHBIE MOJIOXEHHUS MOJIEKYIISIPHO-KMHETHUECKOI TeOpUH CTpoeHus BeulecTsa. Macca
U pa3Mepbl aToMOB U Mojiekysl. OnbIThl, MOATBEPKIAOLINE OCHOBHBIE IOJIOXKECHUS
MOJIEKYJIIPHOKMHETHYECKOI TEOPUH.

Mognenu TBEPAOTO, )KUIAKOTO M ra3000pa3HOro cOCTOsIHUM BelecTBa. Kpucramimdeckue u
amop¢usbie Tena. OObsICHEHHE CBOMCTB I'a30B, XKHOKOCTEH U TBEPIBIX TEJI HA OCHOBE MOJIOXKEHUH
MOJIEKYJIIPHO-KMHETHUeCKOl Teopun. CmauumBaHMe M KaNWUSIpHbIE siBIIeHUs. Teruosoe
paclIupeHHe U cKaTHe.

Temnepatrypa. CBsi3b Temmeparyppl €O CKOPOCTBIO TEIUIOBOTO JBMKEHHUSI YaCTHILI.
BuyTpennasa osHeprus. CnocoObl HW3MEHEHHs BHYTPEHHEW SHEPruu: Teruionepenada Hu
coBeplIeHue paboTel. Buael Teruionepenayn: TeMIONPOBOTHOCTb, KOHBEKLIHS, U3JTyYEHHUE.



KonugectBo TermoTel. YienbHas TEIIOEMKOCTb BEIIECTBA. 1eIIOOOMEH U TeIIOBOE
paBHOBecue. YpaBHEHUE TeIUIOBOro Oananca. IlmaBieHue M OTBepAEBaHUE KPHCTAJLIMYECKUX
BEIECTB. YHenbHas TemoTa IuiaBneHus. IlapooOpasoBanue u konuaeHcauus. Hcnapenue.
Kunenue. VnenbHas TemnoTa napooOpa3oBaHus. 3aBUCHMOCTb TEMIEPAaTypbl KHUIIEHUS OT
aTMOC(pepHOTO HaBIEeHNUS.

BrnaxHocTs BO3ayXa.

OHeprus TOIUIMBA. Y IeNIbHAs TEIJIOTa CTOPAHUSL.

IMpuruumner pabotsl TemnoBbix asurarenei KIIJ| TemnoBoro nBurarens. TemoBbie
JOBUTATEIN U 3aIIUTA OKPY>KAKOLIEH CPEIb.

3aKOH COXpaHEeHUs U MPEBPALICHNS SHEPTUH B TEIUIOBBIX MPOLIECCAX.

[emoncmpavyuu.

HabnroneHne OpOyHOBCKOTO JIBHXKEHHSI.
Habnmronenue nuddysuu.
HabmoneHue sBiIeHUIT CMaYyMBaHUS U KAMWJLUISIPHBIX SIBJICHHIA.
HabmoneHne TenaoBoro paCiuupeHus Ted.
H3MeHeHue naBieHUs ra3a Npyu H3MEHEHUH 00bEMa M HarpeBaHUU WIIH OXJIAKACHUH.
IIpaBuna usMepeHUs TeMIEpaTyphl.
Bunpb! Teronepenavu.
OxJtaxxaeHue npu COBEPIIEHUH PAOOTHI.
9. HarpesaHnue npu coBepiieHuH padOThl BHEITHUMH CHJIAMIL
10. CpaBHEeHHE TEMIOEMKOCTEN Pa3IMYHBIX BEIECTB.
11. HabmoneHue KUMEHMSI.
12. HabmoneHue NOCTOSIHCTBA TEMITEPATYPHI IIPH TUIABJICHHUML.
13. Moznenu TenJIOBBIX OBUraTeIeH.
Jlabopamopusie pabomur u onvimpl.
OmnbIThI 110 OOHAPY)KEHHIO AEHUCTBUS CHJT MOJIEKYJISIPHOTO IIPUTSKEHHS.
OmnpITh! IO BBIPALIMBAHUIO KPHUCTAJUIOB IIOBAPEHHON COM WM caxapa.
OmnbIThI 110 HAOMIOAEHUIO TEIUIOBOTO PACIIMPEHNSI I'a30B, KUAKOCTEH U TBEPIBIX TEIL.
Omnpenenenue naBieHMs BO3Ayxa B OasiOHE LIIPHULA.
OmnbIThL, OEMOHCTPUPYIOIINE 3aBUCUMOCTb IABJIEHHS BO3MyXa OT ero o0wbéMa u
HArpeBaHUs WIN OXJIAKIACHHS.
6. IlpoBepka TrUMOTE3bl JHMHEWHOW 3aBUCUMOCTH IUIMHBI CTOJOWMKA JKHIKOCTH B
TEPMOMETPUUECKON TPyOKe OT TeMIepaTypshl.

7. HabmopeHue M3MeHEHUs BHYTPEHHEH SHEPIHM TeJla B pe3yJibTaTe TeIuionepenadu u

pabOThI BHELTHUX CILI.

8. HccnenoBaHue siBI€HUS TEITIOOOMEHA MMPU CMEIINBAHUN XOJOAHOM U rOpsiueil BOIBL.

9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, MMOJYYEHHOIO BOJOH MpPH TEIJIOOOMEHEe C

HarpeThlM METANINYECKIM LIUIUHAPOM.

10. Onpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

11. UccnenoBaHue npoLecca UCIapeHusl.

12. OnpeneneHne OTHOCUTENBHON BIaKHOCTH BO3AyXA.

13. OnpenenexHue yaenbHON TEIUIOTEI IJIaBJIEHNUS JIbAA.

Pa3zpen 7. DnekTpuuyecKkHe H MATHHTHDIE SIBJICHHS.

OnexTpusauus Tena. Jpa poma 3JaeKTpHUECKUX 3apAnoB. BiammonelcTBhE 3apsyKEHHBIX
ten. 3akoH Kynona (3aBHCHMOCTb CHJIbI B3aMMOAEICTBUSL 3apsOKEHHBIX TEN OT BEJHUYUHbI
3apsiI0B M PACCTOSTHHS MEXKY TE€JIaMH).
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Onextpuueckoe nosie. Hanpsok€HHOCTD 3nekTpudeckoro nojst. IIpuHmmn cynepno3uuuu
3NEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuueckux 3apsiioB. DJIEMEHTapHBIA snekTpudeckuii 3apsa. CtpoeHue
atoma. IIpoBOOHNKYN M AU3NIEKTPUKHU. 3aKOH COXPAaHEHUs 3JIEKTPUYECKOTO 3apsAa.

DnekTpuueckuili TOK. YCJIOBUS CYIIECTBOBAHHS JJIEKTPUYECKOrO TOKa. MICTOUHUKH
HOCTOSIHHOTO TOKa. JIeHCTBUA 3JIEKTPUYECKOro TOKa (TEIUIOBOE, XMMHYECKOE, MAarHHTHOE).
DNEeKTPUUECKUI TOK B XKHIKOCTAX U ras3ax.

Onextpuueckass uenb. Cuna Toka. Onekrpudeckoe HampspkeHue. ConpoTuBJICHHE
NPOBOJIHUKA. YIEJbHOE CONpPOTHBJEHUWE BemecTBa. 3akoH Owma s ydacTka LEnu.
ITocnenoBatenbHOE U MapaIeIbHOE COEAMHEHUE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTD 3jiekTpudeckoro Toka. 3akoH Jlxoyns—JleHna. Dnekrpudeckiie Lenu
¥ noTpeduTenH 3JeKTpudeckoii saeprum B 6pTy. KopoTkoe 3amMbIkaHue.

IocTrosiHHble MarHuThl. B3auMMOAEHCTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE mOJIE.
MarnuTHoe noJsie 3eMiii 1 €ro 3HaueHue Ui )Ku3HU Ha 3emiie. OnbIT Opcresia. MarHuTHoe nosue
3JIEKTPUUYECKOTO TOKa. IIprMeHeHne 3IeKTPOMAarHuToB B TeXHUKE. JlelicTBHEe MarHUTHOTO MOJIst
Ha TMPOBOJHUK C TOKOM. OJEKTPOABUrarelb IOCTOSSHHOro Toka. Mcrnonb3oBaHue
3JIEKTPOJBUIaTeNIEd B TEXHUYECKUX YCTPONCTBAX U HAa TPAHCIOPTE.

Onbitel  @apajness. SBneHue saekTpoMarHuTHOM uHAykiuu. IlpaBuno Jlenna.
Qnextporenepatop. CrnocoObl MONMYyYEHUs] 3ICKTPUUECKON HSHEPrHH. OJEKTPOCTAHLUMHU Ha
BO30OHOBJISIEMbIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DNeKTpU3aLus T

JIBa poaa 3IEeKTPUYECKUX 3apsA0B U B3aUMOJIEHCTBHUE 3apsDKEHHBIX TeEll.
YCTpOHCTBO U AEHCTBHE 3IEKTPOCKONA.

DnekTpocTaTudecKast MHIYKIHS.

3aKOH COXpaHEHHs SJIEKTPUUECKUX 3apPsIO0B.

IIpoBOAHUKY U OUSJIEKTPUKU.

MopenupoBaHue CUJIOBBIX JUHUN 3IEKTPUUECKOTO MO

HcTouHMKN NOCTOSIHHOTO TOKA.

9. JleicTBUs 3AEKTPUIECKOTO TOKA.
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10. DnekTpUYECKUil TOK B JKUAKOCTH.

11. I'az0BbI1i1 pazpsa.

12. I3MepeHue cuiibl TOKa aMIIepMETPOM.

13. 3mepenue 3J1eKTpUYECKOro HaNpsKeHUsl BOJBTMETPOM.

14. Peoctat u MarasuH CONpOTHUBJICHUH.

15. BsaumoneicTBie mOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHie HEBO3MOXKXHOCTH Pa3eICHMs [TOII0COB MArHUTA.
17. MonenupoBaHie MarHUTHbBIX NTOJEH MOCTOSTHHBIX MarHUTOB.

18. OnmiT Dpcrena.

19. MaruuTHO€ oJie TOKa. DJIEeKTPOMArHur.

20. JleiicTBHE MarHUTHOIO MOJIsI HA IPOBOJHUK C TOKOM.

21. DnexTpoaBUraTesb IOCTOSIHHOTO TOKA.

22. UccnenoBaHue SIBJICHUS SJIEKTPOMAarHUTHOM MHAYKLUH.

23. Onpitel Papanes.

24. 3aBUCUMOCTb HampaBJI€HUs] HHAYKLMOHHOTO TOKA OT YCJIOBUH €r0 BOSHUKHOBEHMSL.
25. DnexTporeHepaTop NOCTOSTHHOIO TOKA.



Jlaéopamopmusie pabomet u onsimel.

OmnbIThI 10 HAOMIOACHHIO SIEKTPU3ALUH TeJl HHAYKIHEH U IPH CONPHKOCHOBEHHH.
HccnenoBaHue neficTBUS SNIEKTPUUECKOTO MOJIS HA POBOIHUKY U ANJIEKTPUKH.
C6opxka 1 npoBepKa paboThI JJIEKTPHIECKON LIEH MOCTOSHHOTO TOKA.

H3mepeHue 1 peryJIupoBaHHe CUJIbI TOKA.

H3mepenue U peryJIupoBaHue HaNpPSKSHUSL.

S et e

Hccnenosanue 3aBUCUMOCTH CHJIbI TOKA, UAYLIETO Y€PE3 PE3UCTOP, OT CONMPOTUBIICHUS
pPe3UCTOpa U HaIPsDKEHUsI HAa PE3HCTOPE.
7. OnbIThl, JEMOHCTPHUPYIOIIHE  3aBHCHUMOCTb  DJIEKTPHUYECKOIO  CONPOTHBICHHUSA
NPOBOHMKA OT €ro JUIMHBI, IUIOLAH MONEPEYHOro CEYeHN U MaTepHaa.
8. IlpoBepka mnpaBuiia CJIOXKEHHUsS HaNpsDKEHUNH IIPU MOCHEAOBATENBHOM COEAMHEHHUH
IBYX PE3UCTOPOB.
9. TIlpoBepka nmpaBuia AJisl CHIIbI TOKA IIPU NApajuIeIbHOM COEAUHEHHUH PE3UCTOPOB.
10. Onpenenenue paboThl MEKTPUIECKOTO TOKA, HAYIIETO YePE3 PE3UCTOP.
11. OnpeneneHne MOLHOCTH 3JIEKTPUYECKOTO TOKA, BBIJIEAEMON Ha PE3UCTOpE.
12. MccnenoBanue 3aBUCHUMOCTU CHJIBI TOKA, UAYLIErO 4epe3 JIAMIIOUYKY, OT HaIpsi>KeHHsI
Ha Hell.
13. Onpenenenue KI1Jl narpesarens.
14. VccnenoBaHye MarHUTHOTO B3aUMOAENCTBUS MOCTOSIHHBIX MarHUTOB.
15. I3yyeHne MAarHUTHOTO IIOJisi TIOCTOSIHHBIX MArHUTOB MNPH HMX OObEAMHEHHH |
pasneneHun.
16. UccnenoBanue ASMCTBUA IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbITh], IEMOHCTPUPYIOLINE 3aBUCHMOCTb CHJIbI B3aUMOJIEHCTBUS KaTyIIKH C TOKOM U
Mar"uTa OT CUJIbl TOKa U HAIIPABIICHUA TOKA B KATYILKE.
18. M3y4yenue AeiCcTBUs MArHUTHOIO T10JIs1 HA POBOAHUK C TOKOM.
19. KoHcTpyupoBaHue u u3ydeHue paboThbl 3JIEKTPOIBUTATENS.
20. U3mepenue K111 anexkTpoaBUratesibHOM yCTAHOBKH.
21. OnpIThl IO MCCIENOBAHUIO SIBICHUSA DJIEKTPOMATHUTHOM MHIYKIMH: HUCCIENOBaHUE
W3MEHEHHUH 3HaU€HUs U HAIIPaBJICHUS HHAYKLIUOHHOIO TOKa.
9 KJTACC

Pa3nen 8. Mexanuueckne siBJIeHHS.

Mexannueckoe nBmxkeHne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTD
MEeXaHUYEeCKOTO JBI)KEHUsA. PaBHOMepHOe mpsMoiuHenHOe nBMxeHue. HepaBHOMepHOE
npsiMoJinHeitHoe aBwkeHue. CpeaHsAs M MIHOBEHHas CKOpPOCTb Tejla MpUH HepaBHOMEPHOM
JBYKEHUU.

VckopeHnue. PaBHoyckopeHHOE MpsiMoinHeiHoe auxkeHne. CBobonHoe naaeHue. OnbITh
I'anunes.

PaBHOMepHOEe nBIXKEHHE MO OKpYXHOCTU. Ilepuon u uacrorta oOpatuenus. Jluneiinas u
yrioBas ckOpocTH. LIeHTpOCTpeMHTEILHOE YCKOPEHHE.

ITepsbiii 3akoH HetotoHa. Bropon 3axkon Hetotona. Tperuit 3akon Herorona. IIpunimn
CyNepno3uLUU CHIL

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHuWs: cuia TPEHUs CKOJBXKEHHsI, CHJIa TPEHUS
HOKOs, APYTHUe BUABI TPEHUA.



Cuna TSDKECTH M 3aKOH BCEMHPHOTO TSATOTEHHs. YCKOpEHHE CBOOOJHOIO MaJCHUS.
JBmwkenne muaHer BOokpyr ConHua. IlepBas kocmmueckas ckopoctb. Heecomocts u
Heperpy3Ku.

PaBHOBecHe MaTepuabHOi Touku. AOCOMmOTHO TBEPAOE Teno. PaBHoBecHe TBEPIOro Tea
C 3aKPEIUIEHHOMN OCBIO BpameHusa. MomeHT cuibl. LIeHTp TskecTH.

HUmnynbc Tena. Usmenenue ummynbca. UMmynbe cuibl. 3aKOH COXPaHEHHSI MMITYJIbCA.
PeakTuBHOE IBUXKEHHUE.

MexaHuueckas pabora u MouHOCTb. Pabota cunm TsbkecT, ynpyroctd, TpeHus. CBsi3b

SHEPruu

H pa6OTbI. IoTrenuunanbHas SHEPrusa TeEjia, NOAHATOrO HaAd MNOBCPXHOCTBIO 3€MIIH.

INoteHuunanbHast SHEPrHst CxkaToi NpyxuHbl. Knnernueckas sneprust. Teopema 0 KHHETHYECKOM
SHEpruM. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPIHUH.
Hemoncmpayuu.

9.

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

HabnroneHue MEXaHHYECKOTO IBIKEHUS T€JIa OTHOCHUTENBHO Pa3HBIX TEJl OTCUETA.
CpaBHeHHe TyTeil U TpaeKTOpUNl ABIKEHUS OJHOTO M TOTO K€ Tejla OTHOCUTENBHO
Pa3HbIX TEJ OTCUETA.

H3mepeHne ckopoCTH M YCKOPEHUS IPSIMOJIMHEHHOTO JBYDKEHUS!.

HccnenopaHue npu3HakoB paBHOYCKOPEHHOTO IBHKEHUS.

HabnroneHue nBH>KeHHS TeNa MO OKPY>KHOCTH.

HabmoneHne MexaHH4eCKHUX SIBJIEHUH, IPOUCXOIAIINX B cUcTeMe oTcuéTa «Tenexkay
IpH €€ paBHOMEPHOM U YCKOPEHHOM JIBW)K€HHH OTHOCHUTENBHO KabuHeTa (pU3HKH.
3aBHCHMOCTb YCKOPEHHs Tejla OT MacChl Tejla U IeHCTBYIOIIEH Ha HEro CUJIbL
HabmoneHue paBeHCTBA CUJI MPU B3aUMOJEHCTBHH TeJl.

H3meHeHue Beca Tena npu yCKOPEHHOM IBHXKEHHUHL.

Ilepenaya ummnysbca Npu B3aUMOJEHCTBUU TeEL.

[IpeoOpazoBanyst SHEPTHH NIPH B3aUMOACHCTBUH TEI.

CoxpaHenne uMIysbca MpU HEYNPYroM B3aUMOAECHCTBUU.

CoxpaHeHue UMITyJIbCca MpH aOCOMOTHO YIIPYrOM B3aUMOIEHCTBHU.

HabmroneHue peakTHBHOTO JIBUKEHHUSI.

CoxpaHeHue MEXaHUYEeCKOH 3HEPTrUH P CBOOOTHOM MaJAECHUM.

CoxpaHeHue MEXaHUYECKOH SHEPTUH MPH ABMKEHUH TEJa MO AeHCTBUEM IPYKIHBI.

Jlabopamopusie pabomor u onvimel.

L.

KonctpyupoBanue TpakTa Aj pa3srOHa U JAajbHEHIIEro paBHOMEPHOTO [BIKEHUS
[IapuKa Ui TeJEKKH.

OmnpeneneHue cpenHell CKOPOCTH CKOJBKEHUS Opycka WM OBM)KEHHUS LIAPUKA O
HAKJIOHHOM IJIOCKOCTH.

OnpeneneHue ycKOpeHHUsl Teja NPU PABHOYCKOPEHHOM JIBIDKEHHH IO HaKJIOHHOM
TUIOCKOCTH.

HccnenoBaHne 3aBHCUMOCTH MyTH OT BPEMEHU NPH PaBHOYCKOPEHHOM IBIDKEHUU O€3
Ha4YaJIbHOM CKOPOCTH.

IIpoBepka rumoTesnpl: €ciM MpPU PABHOYCKOPEHHOM JBIDKEHUHM Oe3 HaydalbHON
CKOPOCTM IIyTH OTHOCATCS KaK psJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIME
MPOMEXKYTKU BPEMEHHU OJTMHAKOBBL

UccnenoBaHne 3aBUCHMOCTH CHJIBI TPEHHS] CKOJNBXKEHHMsSI OT CHIIbI HOPMAaJIBHOI'O
TaBJICHMS.

Onpenenenue ko3 PULINEHTA TPEHUS CKOJBKEHMUSI.

OnpeneneHue KECTKOCTU MPYKUHBL.



9. Ompenenenne pabOTbl CHJIBI TPEHHS TPU PABHOMEPHOM [BHXXEHMU Tena Mo

FOPHU3OHTAJIILHON NOBEPXHOCTH.

10. Onpenenenne paboOTBl CHUNIBI YIPYrOCTH NPH HOABEME Ipy3a C HCMOJIB30BAHHEM

HEMOABUKHOIO Y MOABUKHOTO OJIOKOB.

11. M3y4yenue 3aKoHa COXpaHEHUS SHEPTUH.

Paznen 9. Mexanuueckue KoJ1e0aHHA H BOJIHBI.

KonebarenpHoe npmwkeHne. OCHOBHBbIE XapaKTEPUCTHUKH KoJieOaHHUil: Mepuoj, 4acToTa,
aMIIuTyAa. MareMaTideckuii W MPY)KHHHBIH MasTHUKH. lIpeBpaleHne 3Hepruu mnpu
K0J1€0aTEIHHOM IBHXKEHHH.

3aryxatomue kojebanus. BeiHyxneHHele konebaHust. PesoHaHc. MexaHHuecKHe BOJIHBL
CaoiicTBa MexaHW4eCKUX BOJH. IIpomosibHbIe U onepeyHsle BOJMHBL. J[1HA BOJHBI U CKOPOCTH
eé pacnpocTpaHeHuss. MexaHU4eCKHe BOJIHBI B TBEPAOM TeJle, CEHCMUYECKHE BOJIHDI.

3Byk. I'poMKOCTB 3ByKa U BbicOTa TOHA. OTpakeHue 3Byka. MHpa3ByK U yIbTpa3BYK.

Hemoncmpayuun.

1. HaOmonenne xoneGaHuil Te NOA OEHCTBHEM CHIIBI TSDKECTH U CHIIbI YIPYTOCTH.

2. HaOmonenwne xoneGaHuii rpy3a Ha HUTH U Ha NPY>XKUHE.

3. HaOmoneHue BbIHY)KIEHHBIX KOJleOaHHI U pe30HAHCA.

4. PacripocTpaHeHHe MPOAOJbHBIX H MOMEPEYHBIX BOJH (Ha MOJEINN).

5. HabmopeHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBL

6. AxycTU4ecKuil pe3oHaHC.

Jlabopamopmusie pabomet u onsimeol.

1. OmnpeneneHne 4aCTOTHI M NepHOAa KoJieOaHHUI MATEMAaTHYECKOTO MasITHUKA.

2. OmnpeneneHue 4acTOTHI M MepHOAa KoJieOaHHii MPY>KUHHOTO MAsITHUKA.

3. HccnenoBaHue 3aBHCUMOCTH NepHoAa KoyieOaHWH MOIBELIEHHOrO K HUTH Ipy3a OT
JJIMHBI HUTH.

4. HccnenoBaHue 3aBUCHMOCTH MEpHOAA KOJeOaHUI MPY>KMHHOTO MasiTHUKAa OT MacChl
rpysa.

5. TIpoBepka HE3aBUCUMOCTH MepHOAa KoJiebaHUil rpy3a, MOJABELIEHHOTO K HUTH, OT
MaccChl rpysa.

6. OmbIThl, JEMOHCTPHUPYIOLIHE 3aBHCUMOCTb MepHoAa KoyiebaHHil MpPy>KHHHOTO
MassTHHUKaA OT MAaCChbl I'py3a U KECTKOCTH NPY>KUHbI.

7. HsmepeHune yCKOpEHUs1 CBOOOIHOTO MaICHHS.

Pa3gen 10. DaekTpOMArHuTHOE MOJI€ H JIEKTPOMATHHTHDbIE BOJIHbI.
DJIEKTPOMArHUTHOE TMOJie. DJIEKTPOMAarHUTHBIE BOJIHBL. (CBOICTBAa 3JI€KTPOMArHUTHBIX
BOJiH. [IIkana 3JIeKTpOMAarHuTHBIX BOJH. UCTIONIb30BaHNUE 3JIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM

CBs3H.

DnekTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BOJHOBBIE CBOVICTBA CBETA.

Jlemoncmpayuu.

1.

2. BoaHOBBIE CBOWCTBA CBETA.

Jlabopamopusie pabomut u onsimol.

1.

Pa3znen 11. CBeroBbie AIBJICHHS.

JlyueBast mopens cera. Mcrounuku csera. [IpsiMonuHeliHOE pacmpOoCTpaHEHUE CBETa.
3armenus Connna u Jlynel. Otpakenue ceera. [1nockoe 3epkano. 3akoH OTPaKeHUs CBETA.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

HzyueHne CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C IOMOILBIO MOOUJIBHOTO TenedoHa.



[Ipenomnenue ceera. 3akOH NpeNoOMICHHs cBeTa. 110HOE BHyTpeHHEe OTpakCHUE CBETA.
Hcnosp30BaHue NMOJHOTO BHYTPEHHETO OTPA’KEHUS B ONTUYECKUX CBETOBOJAX.

Junza. Xox nydeir B jumH3e. Onruueckas cucteMma (poToammapara, MUKPOCKONA U
Teneckomna. I a3 kak ontuyeckas cucreMa. bimsopykoCcTs U AaIbHO30PKOCTb.

Paznoxxenue Oenoro ceera B criekTp. OnbiTel HetoToHa. CoXKeHNe CIeKTPabHbIX LIBETOB.
Jucnepcusi cBeTa.

Hemoncmpayuu.

9.
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IIpsAmonuHelHOe pacIpoCTPaHEHUE CBETA.

OTpaxeHue cBeTa.

ITonyuenne n300pakeHul B IJIOCKOM, BOTHYTOM U BBIMYKJIOM 3€pKajiax.
IIpenomnenue ceera.

OnTuyeckuil CBETOBOA.

Xon nyueit B cobuparoieii TuH3e.

Xox nydeil B pacCeUBArOLIEH JTUH3E.

IMonyuenre n300paskeHU ¢ MOMOIIBIO JIUH3.

Ipunnumn gefcTBus GoToammapara, MUKPOCKOIA B TENECKOTA.

10. Mopgens rnasa.

11. PaznoskeHue 6enoro cBera B CIIEKTP.

12. [Monyuenue GeOro cBeTa MPH CIOKEHUU CBETA PA3HBIX LIBETOB.
Jlabopamopusie pabomet u onsimol.

1.
2.
3.

N ok

UccnenoBaHue 3aBUCIMOCTY YIJiIa OTPAXKEHUsI CBETOBOTO JIyda OT yIJIa MaAeHHs.
UzyueHne XxapakTeprCTUK H300pakeHusI MpeAMeTa B ITIOCKOM 3€pKale.
HccnenoBaHue 3aBHCHMOCTH YIJla MPENIOMJIEHHs CBETOBOIO JIy4a OT yrja MajJeHus Ha
I'PAHULIE «BO3IYX—CTEKIION.

IMonyuenne n300pakeHUH ¢ MOMOIIBIO COOMPArOIIEH JTUH3bI.

Omnpenenenne GOKYCHOTO PacCTOSHUS H ONTHYECKOH CHIIbI COOMparoILell TMH3BL
OmBITEI O PA3NIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OmnbIThI MO BOCHPUSATHIO L[BETA MPEIMETOB MPU HX HAOMIONEHHH 4Yepe3 I[BETOBBIE
GrIBTpEL

Pasznen 12. KBanroBblie siBJIeHHS.

Omeitel Pesepdopaa u mnanerapras moneiab aroma. Monens aroma bopa. Ucnyckanue u
norJjiolenue ceera atoMoM. KBautel. JInHelyaTeie COEKTPHI.

PagmoaktuBHOCTh. AJb(a, Oera- u ramma-uznydeHus. CTpoeHHE AaTOMHOIO sfpa.
HyxknonHass mopnenb aromHoro sapa. HMsoromel. PannoaxktuBHble npeBpawenus. llepuon
MoJTypacnazia aTOMHBIX sIIIEP.

Anepuble peakuun. 3aKOHbI COXPAHEHMS 3apsIOBOrO U MacCOBOTO YUCEN. DHEPrusl CBSA3U
aToMHBIX simep. CBs3b Maccel W dHepruu. Peakuuu cuHTe3a u neneHus siaep. KMcrouHuku
sHepruu CosHLa U 3BE3]1.

Snepnas snepreruka. [IefcTBUS paguOaKTUBHBIX U3JIyYCHHUN HA XKUBBIE OPIaHU3MBI.

Hemoncmpayuu.

1. CrhexTpsl U3J1y4eHUS U MOTJIOLICHUSI.

2. CrekTpsl pa3jJu4HBIX Ia3oB.

3. CoexTp BOAOpPOZIA.

4. HabGmonenue TpekoB B kamepe Bunbcona.

5. Pabota cuérunka MOHU3UPYIOLTNX U3y YeHH.

6. Perucrpauus u3JIy4eHus MPUPOIHbIX MUHEPAJIOB 1 IPOAYKTOB.



Jlabopamopusie pabomut u onvimpl.

1. HaOmromeHue CIUIOIIHBIX U IMHEHYATHIX CIICKTPOB U3JTyUSHHUS.

2. WccnemoBaHHe TPEKOB. H3MEPEHHE DHEPrMH YaCTHLbI IO TOPMO3HOMY HyTH (IO

¢pororpadusim).

3. H3mepeHue panuoakTUBHOTO (oHa.

IloBTOpHTENLHO-0000AI0WIMIT MOAYIb.

IToroputenbHO-0600maOWuii  MOAYNb NpeNHAa3HAUYeH Uil CUCTEMaTH3aluu |
00001IeH s TPEAMETHOTO COMIEPKAHUS M OTIbITA AESTeIbHOCTH, MPHOOPETEHHOTO MPH U3YYEHUH
BCEero Kypca (QU3MKy, a TakKe U MOATOTOBKU K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY IO
¢busuke ast 0OyHarOLUINXCS, BBIOPABLIMX STOT Y4€OHBIH MpeaMeT.

Ilpp wu3ydeHHMM MAAHHOTO MOAYNA pEANH3yIOTCS U CHUCTEMAaTH3MPYIOTCS  BUJABI
NEATEeIbHOCTH, Ha OCHOBE KOTOPBIX OOeCHeYnBaeTcss IOCTM)KEHHE TPEIMETHBIX U
MeTanpeIMETHBIX IUIAHUPYEMBIX PE3yNbTaToB oOy4deHus, (GopMHpyeTcss eCTeCTBEHHOHAy4YHas
IPAMOTHOCTb. OCBO€HHE HAay4YHBIX METOJIOB HCCJIENOBAHHUS SBJIEHUH TNPHPOAbI M TEXHHUKH,
OBJIaICHNE YMEHWSIMH OOBACHAITh (HU3MUECKHE SBJICHHs, MPUMEHSS MOJyYEHHbIC 3HAHUS,
peruaTh 3a1auy, B TOM YUCIIC KAYECTBEHHBIE U SKCIIEPUMEHTAJIbHbIE.

[TpuHIMNUANTBEHO AESTENbHOCTHBIN XapakTep AAHHOTO paszelia peaiu3yercs 3a CU€T Toro,
4TO OOYYAIOLINECS BBIMOJHSIOT 3a/JaHUs, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE IIOJIy4EHHbIX 3HAHUH PaCIIO3HABATh U HAYYHO OOBACHSTH (PH3HUYECKHE SBICHUS
B OKpY>KaroIei mpupo/ie U MOBCETHEBHOM XHU3HUY,

HCIIOJb30BATh HAYYHBIE METOJBI MCCNENOBaHMs (GU3MYECKHUX SIBJICHHI, B TOM YHCJIE JUIs
TIPOBEPKU THIIOTE3 U MOJYYSHHS TEOPETHIESCKUX BBIBOJIOB;

OOBSCHATh Hay4HBIE OCHOBBI HanOOJee Ba)KHBIX JOCTHXKCHUH COBPEMEHHBIX TEXHOJIOTHH,
HalpuMep, NPaKTHYECKOrO HCIIONIBb30BAHUA PAa3IMYHBIX HCTOYHUKOB SHEPrHH HAa OCHOBE
3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB YHEPTHUH.



INJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA NPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Wzyuenve (u3nky Ha YpOBHE OCHOBHOrO oO0mero o0Opa3oBaHHsI HaIpaBIECHO Ha

IOOCTIKEHHUE JIMYHOCTHBIX, METAMPEAMETHBIX U IIPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB.

B pesympraTe wu3yueHus (QU3MKA Ha YpPOBHE OCHOBHOrO o0mero oOpa3oBaHHA Y
obyuaromerocs 6yayT chOopMUPOBaHbI CIEAYIOIINE TUIHOCTHbIE PE3YIbTAaThl B 9aCTH!

e 1) naTpMOTHYECKOr0 BOCIIUTAHMA:

® - [POsIBJIEHME MHTEPEeCca K UCTOPUH M COBPEMEHHOMY COCTOSIHUIO poccuiickoi ¢usnueckoit
HayKU,

® - LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHUAM POCCUMCKUX YUEHBIX-(DU3UKOB;

e 2) rpakIaHCKOI0 U IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHS:

® - TOTOBHOCTb K aKTHBHOMY y4YacTHIO B 0OCY)XKA€HHU OOINECTBEHHO 3HAYMMBIX M STHYECKUX
npo0iieM, CBA3aHHBIX C MPAKTUYECKUM IPHMEHEHNEM NOCTHKEHUH QU3UKH,

® - OCO3HAHME BAKHOCTU MOPATbHO-3TUYECKUX MPHUHIUIIOB B ACATEIbHOCTH Y4EHOTO;

e 3)3CTeTH4YeCKOro BOCIIUTAHUS:

® - BOCIpUATHE 3CTETUYECKUX KaueCTB (PMU3NUECKOH HAyKU: €€ TapMOHHYHOIO IOCTPOCHHS,
CTPOroCTu, TOYHOCTH, JTAKOHUIHOCTH,

¢ 4) HeHHOCTH HAYYHOI0 MO3HAHUS:

® - OCO3HaHME LEHHOCTH (PU3NYECKOH HAYKH KaK MOINMHOIO WHCTPYMEHTa NMO3HAHUS MHDA,
OCHOBBI Pa3BUTHUSI TEXHOJIOTUMH, BaXKHENIIEH COCTABIIAIOIIEHN KYJIbTYPBIL,

® - pa3BUTHE HAYYHOH TIOOO3HATEIBPHOCTH, HHTEPECa K UCCIENOBATENLCKOM A TEIbHOCTH,

e 5) dopmupoBaHus KyJAbTYPbI 3A0POBbS H YMOLHOHAJILHOIO 0J1AroNoJTyYns:

® - OCO3HaHWE ILIEHHOCTH Oe30macHOro o0pasa >XM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BKHOCTH MpaBmwl O€30MacHOr0 TMOBEASHHs HAa TPAHCIOPTE, HA JOpOrax, ¢
3JIEKTPUYECKUM U TETJIOBBIM O0OPYIOBaHHUEM B JOMAIIHUX YCIOBHUSX,

e - chopMupPOBAHHOCTH HaBBIKA pediiexcuy, NMpPHU3HAHHE CBOErO MpaBa Ha OLIHOKY M TaKOro
’Ke MpaBa y APYroro 4ejoBeKa;

¢ 6) TPYZOBOI0 BOCIIUTAHUSI:

® - aKTHUBHOE Y4acCTHE€ B PELICHUH NPAKTUYECKUX 3a1a4 (B paMKax ceMbH, 00pa30BaTeNbHOI
OpraHm3alliy, TOpOjJa, Kpas) TEXHOJOTUYECKOW M  COLMAJbHOW  HAMpPaBJIEHHOCTH,
TpeOyrouux B TOM YKC/ie U (PH3HUECKUX 3HAHMUIA,

® - HHTepec K MPaKTUIECKOMY U3YYeHUIO podeccuii, CBA3aHHbBIX C (HU3NKOI;

e 7)3KOJIOrHYeCKOr0 BOCIUTAHHUS:

e - OpUeHTalusl Ha INpUMEHeHHe (PU3NYEeCKUX 3HAHHWH Ui pelieHus] 3a7ad4 B ob0jacTu
OKpYKaroIllel Ccpernpl, IIAHUPOBAHMA MOCTYNKOB M OLEHKH X BO3MOJKHBIX MMOCJIEACTBUIL
IU1s1 OKPY Karoleu cpenspl,

® - OCO3HaHHUE IIOOANBHOTO XapaKTepa SKOJOTMIECKUX MPOOJIeM U MyTel UX pelleHus,

e 8) azanTanuHu K H3MEHSIIOIHMCS YCJIOBHSIM COLMAJIbHONH U MPUPOAHOI cpeabl:

e - mOTpeOHOCTP BO B3aMMOACHCTBUM NPHU BBLITOJHEHUH WCCIEIOBAHUM W IMPOEKTOB
(u3ugecKoii HaIPaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM IPYTHUX;

® - MOBBIIIEHNUE YPOBHS CBOEH KOMIIETEHTHOCTH Hepe3 MPAKTHYECKYIO e TeNbHOCTD,

e - noTpeOHOCTh B (OPMHPOBAHUU HOBBIX 3HAHWIL, B TOM dYHCiIe (OPMYIUPOBATb HIEH,
MOHATHS], TUTNIOTE3b! O PU3NIECKUX OOBEKTAX U SBJICHUSX;

® - 0CO3HaHME NepHLUTOB COOCTBEHHBIX 3HAHHI M KOMIIETEHTHOCTEH B 00IACTH QUIUKH,



® - [UIAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHMUIA,

® - CTPEMJICHHE aHAJIU3UPOBAThH U BBISIBIISATH B3AUMOCBSI3U MPUPOIBL, OOINECTBA U SKOHOMHUKH,
B TOM YUCJIE C UCIOJIb30BaHUEM (PU3UUECKUX 3HAHHIA,

® - OLEHKAa CBOMX JEMCTBHHA C Y4€TOM BJHMSHHMS HA OKPYXKAOIIYIO CPEAy, BO3MOXKHBIX
rj00anpHBIX MTOCTIEACTBUMH.

METANIPEAMETHBIE PE3YJ/IBTATHI

B pesynprate ocBOeHMs mporpamMmbl MO (u3MKe HA YpPOBHE OCHOBHOTO OOLIEro
oOpasoBanust y oOyuatomerocs OyayT chOpMHUpPOBaHbI MeTanpeaMeTHbIe pPe3yJbTaThl,
BKJIIOYAIONINE IIO3HABATEIbHbIE YHHUBEpCAJbHbBIE YyueOHble MAEHCTBUS, KOMMYHUKATHBHBIC
YHUBEpCaJIbHbIE yueOHbIE NEHCTBUS, PETYIATHBHbBIE YHUBEPCAbHbIE YieOHbIE NEHCTBYS.

ITo3naBaTenbHbIE YHHBEpPCATbHbIE YieOHbIe el CTBHUS

Bbazosbie joruueckue 1eiCTBUA;

BBIABJISITH U XapPAaKTEPU30BATh CYLIECTBEHHbIC PU3HAKH OOBEKTOB (SBJICHHIA),
YCTaHABJINBATh CYI[ECTBEHHBIN NPU3HAK KIaCCU(UKALMH, OCHOBAHUS AJIs 0000 eH s
U CPaBHEHHUSI,

BBIABJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B pacCMaTpUBaeMbiX (pakTax, JAHHBIX H
HaOIOAEHUSIX, OTHOCSLINXCS K (PU3HUECKUM SIBJICHUSIM,

BBISBJIATh NPUYUHHO-CJICACTBEHHbIE CBA3M NPH H3YYECHHH (PU3NUECKUX SIBICHHH H
IPOLIECCOB, [eNaTh BBIBOABI C HCIHOJIb30BAaHWEM MICAYKTUBHBIX M HWHAYKTHBHBIX
YMO3aKJIIOUEHHU, BBIIBUTATh THIIOTE3bI O B3AUMOCBSI3SX (PH3HUECKHUX BEIHYHH,
CaMOCTOSITENBHO ~ BBIOMpaTh cHoco® pemeHus y4eOHOH (usuyeckoil 3amaun
(cpaBHEHHE HECKOJBKMX BAapUAaHTOB peLIeHHUs, BbIOOp Hauboee MOAXOAALIETO C
YYETOM CaMOCTOSITEJIbHO BbIJICICHHBIX KPUTEPUER).

Ba3oBble HCC1eA0BATEIbCKHE ACHCTBHA

HCIIOJIb30BaTh BOMPOCHI KAK UCCIIEAOBATENbCKHIT HHCTPYMEHT MO3HAHHUSI,

NPOBOAUTH MO CAMOCTOSTENIBHO COCTABJICHHOMY IUIAHY OMNBIT, HECJOXKHBIH
(u3HUecKuii IKCIEPUMEHT, HEOOJIBIIOE HCCenoBaHe (PU3HYECKOTO SIBJIEHNS,
OLICHUBATb Ha NMPUMEHUMOCTb M JIOCTOBEPHOCTh MH(OPMALIMIO, TIOJIYYEHHYIO B XOHE
UCCIIEMOBAHMS UJIH SKCTIEPUMEHTA,;

CaMOCTOSITENbHO  (popMynHpoBaTh OOOOIIEHHS W BBIBOABI 1O  pe3yjibTaTaM
HPOBENEHHOrO HAOJIIONEHH S, OTbITA, UCCIIEIOBAHMS,

NPOTHO3UPOBATh BO3MOXHOE JJANIbHEIIee pa3BUTHE (PHU3UUECKUX MPOLIECCOB, a TaKKe
BBIIBHIaTh NPEATNOJIOKEHHs 00 MX Pa3BUTHH B HOBBIX YCJIOBUSAX M KOHTEKCTAX.

Pabora ¢ undpopmanueii:

NPUMEHATh Pa3/IM4Hble METOJbl, MHCTPYMEHTHl M 3ampoChl MpU IOHCKe U OTOOpe
HMHGOPMALIMU MU JAHHBIX C YYETOM MpeAioKeHHOMH yueOHOil (pusuueckoii 3amaum;
aHaJM3HPOBaTh, CHCTEMAaTH3HPOBATh M HHTEPIPETHPOBATh MH(POPMALUIO PA3JIHUHBIX
BUIOB U (OpM npencTaBieHus;

CaMOCTOSITENIbHO BHIOMPaTh ONTHMalbHYK (OpPMY MpeAcTaBieHus HHGOPMALMU U
WUTIOCTPUPOBATh PELIAEMBbIE 3a7addl HECJIOKHBIMH CXE€MaMH, JUarpaMMaMH, HHOH
rpaduKoii ¥ X KOMOMHALIUAMH.



KommyHuKaTHBHBIE YHUBepCAJbHbIE YUeOHbIE Aeii CTBHS:

B Xxone oOCyknmeHus y4eOHOro MaTepHaja, pe3y/abTaToB JabopaTopHBIX paboT u
IIPOEKTOB 33aBaTh BOMPOCHI MO CYLIECTBY OOCYKAaeMON TEMBbI U BBICKA3bIBaTh HIEH,
HAalleJICHHbIE Ha PEIIeHUE 3a1a41 U MoaAep KaHue 01arokenaTeIbHOCTU OOIEHM S
COIOCTABJIATh CBOU CYXJAEHHS C CYXACHHSIMU JPYTUX YYaCTHUKOB JHAJora,
oOHapy>XUBaTh Pa3jIMYUe U CXOICTBO MO3ULIUI,

BBIPAKATh CBOIO TOUKY 3PEHHUS B YCTHBIX M MMChbMEHHBIX TEKCTAX,

nyOJIUYHO  HPEACTABISITH  PE3YJIbTAThl  BBINOJHEHHOIO  (PM3MYECKOTO  OTBITA
(oKCHeprMeHTa, UCCIIeIOBaHMS, POSKTA),

IIOHUMATh ¥ KCIIOJIBb30BaTh NPEUMYINECTBA KOMAHIOHOM U MHAMBHAYAJIbHOW PabOTHI
TIPU PELISHUN KOHKPETHON PU3UUeCKOoii mpoOIeMBl,

NPUHUMATh LEJId COBMECTHOH JesTeNbHOCTH, OpPraHHW30BBIBaTh AEHCTBHS IO €€
IOCTIDKEHHUIO: PACIpeneNsaTh Poin, 00CY)KAaTh MPOLECCH M Pe3yJbTaThl COBMECTHOM
pabotsl, 0600111aTh MHEHUST HECKOJIBKHX JTFOIIEIH;

BBIMIOJIHATL CBOKO 4acTb PabOThbI, JOCTUTas Ka4eCTBEHHOTO PEe3yJbTaTa IO CBOEMY
HaINpaBJIEHUIO U KOOPIUHUPYSI CBOM ACHCTBUS C APYTUMH UYJIEHAMU KOMAHIBL,
OLIEHMBATh KAa4eCTBO CBOEr0 BKJIa#a B OOWMI TPOAYKT IO KPUTEPHSIM,
CaMOCTOATENBHO CHOPMYIHMPOBAHHBIM YYACTHUKAMHU B3aUMOIEIACTBHYS.

PerynsiTuBHBIe YHHBepcaJbHbIe YueOHbIe AelcTBUS

Camoopranusanus:

BBIABJIATH NPOOJIEMBI B )KU3HEHHBIX M Y4€OHBIX CHUTYalMsAX, TPEOYIOINX AJIsi PELICHHS
(bu3NIEeCKUX 3HAHUN,

OPHEHTHPOBATbCS B PA3MYHBIX MOAXONAX NPUHITHS peleHuii (MHOUBHOyaJbHOE,
TIPUHSTHE PELeHHUs B TPYIINe, IPUHATHE PeLICHHUi IPyIoii);

CaMOCTOATENIBHO COCTaBJSITh AJITOPUTM pelIeHus (PU3HYecKoi 3amaud WM IJIaHa
HCCIENOBAaHN C Y4ETOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEIN,
apryMeHTHPOBATH IPEJIaraéMble BAPUAHTHI PELIEHHIA;

IenaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMoOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:

IaBaTh a/IEKBATHYIO OLIEHKY CUTYAllMH M NIPEIararh IUiaH €€ H3MEHEHUS,

OOBACHATh TPUYUHBI JOCTIDKEHHS (HEHOCTIDKEHHsS) Pe3YJIbTaTOB JEATENIbHOCTH,
IaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTD (B TOM YHCIE B XOJ BBHINOJHEHHST (PU3HIECKOTO
HCCIENOBAaHMUs IJIM [POEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHBIIUXCS
CHUTYalHH, YCTaHOBJIEHHBIX OIIMOOK, BO3HUKILUX TPYOHOCTEM;

OLIEHHBATb COOTBETCTBHE PE3YJIbTATa LN U YCIOBHSAM,

CTaBUTb ce0s1 HA MECTO JIPYroro 4eloBeKa B XOZA€ CHOpa WM AMCKYCCHH Ha HAYIHYIO
TeMy, IOHUMATh MOTHUBBI, HAMEPEHUSI U JIOTUKY IPYroro;

NpU3HABaTh CBOE MPAaBO Ha OWIMOKY INpPH pelleHHH (GU3UUECKUX 3aqad WM B
YTBEP KIESHUSIX Ha HAyYHbIE TEMBI 1 TAKOE YK€ MPaBO APYroro.

HNPEIMETHBIE PE3YJIBTATHI



K xonuy oOyueHuss B 7 KJjacce MpeAMETHBIE Pe3yJbTaThl Ha 0a30BOM YPOBHE HOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTD y OOYUAIOIUXCS] YMEHHIA:

UCTIOJNB30BaTh TMOHATHS. (PU3MUECKUE U XUMHUYECKUE SBJICHUS, HaONOOeHHE,
SKCMEPUMEHT, MOJIeNb, THIOTE3d, OUHHUIIBI (PU3UYECKUX BEJIHYMH, aTOM, MOJIEKYJa,
arperaTHble COCTOSIHMS BeIecTBa (TBEPHOE, XXHUOKOE, ra3o00pasHoe), MEXaHHYeCKOoe
OBW)KEHHE  (paBHOMEPHOE, HEpPaBHOMEPHOE, INPSMOJUHEHHOE),  TPAEKTOpHS,
paBHOZeWCTBYIOmIas cumia, aehopmarus (ympyras, TJIaCTHUECKas), HEBECOMOCTb,
COOOLIAIOIUECS] COCYABI,

paznuyath siByieHus (nnd¢y3us, TEIUIOBOE IBMXKEHHE YaCTHLl BELIECTBA, PABHOMEPHOE
ABI)KEHUE, HEPaBHOMEPHOE IBI)KEHHE, WHEPLHUs, B3aUMOIEIHCTBUE TeJ, PaBHOBECHE
TBEPABIX Tl C 3aKPEIUIEHHOM OCBIO BpalleHHUs, Mepenadya NABJICHUA TBEPIABIMU
TeJNaMH, KUIKOCTSIMU U razaMu, atMoc(epHoe OaBjieHue, MIaBaHHe TeJl, MPeBpalleHus
MEXaHU4ECKOW 3HEPTUH) 110 OIIMCAHUIO HX XapPaKTEPHbIX CBOHCTB U HA OCHOBE OMBITOB,
IEMOHCTPHUPYIOLINX JaAHHOE (PU3HUYECKOE SBJIEHUE,

pacrio3HaBaTh MPOSIBICHHE U3YYEHHBIX (PU3HUYECKUX SIBJIEHUI B OKPY)KAIOLIEM MUpPE, B
TOM 4YuCiie (U3NYeCKHe SIBIEHHA B MPHPOAE. NMPUMEPbl IBIDKEHHS C Pa3JIMYHBIMH
CKOPOCTSIMH B JKMBOHM M HEXHBOH NMPUPOAE, ONCHCTBUE CUJIbI TPEHUA B NPUPOAE U
TEXHHKE, BIHSHHE aTMOC(HEPHOTrO IaBjeHHs HAa JXHBOI OpPraHu3M, IUIaBaHHE pbIO,
pelYary B Tejie 4eJOBeKa, NMPH 3TOM MEePEeBOIUTH MPAKTHUECKYHO 3a1ady B y4eOHYIO,
BBIJIEJISITH CYIIECTBEHHBIE CBOIICTBA (MPU3HAKH) (PU3HUECKUX SBJIEHHIT,

OIKCHIBATh M3YyUCHHbIE CBOMCTBA TeJN U (PU3HUECKHUE SIBJICHUS, UCTIONb3Ya PH3HYECKUe
BEJIMUMHBI (Macca, OOBEM, IUIOTHOCTb BEIIECTBA, BpPeMs, MyTb, CKOPOCTb, CPEmHss
CKOpPOCTb, CHJIa YIOPYIrOCTH, CHJIa TSDKECTH, BeC Tejla, CHUJla TPEHMUs, MAaBIICHHUE
(TBEpOOTrO Teda, XUOKOCTH, ra3a), BBHITAIKHBAIOLIAS CHJIA, MEXaHH4Yeckas paboTa,
MOIIHOCTb, ILIEUO CHIJIb, MOMEHT CHWIbl, KO3(pdHUIHMEHT TmONe3HOr0 NeiCTBHUS
MEXaHU3MOB, KMHETUYECKash W MOTCHUUAIbHAS SHEPTHs), PU ONMHUCAHUH MPABUJIBHO
TPaKTOBATh (PU3HMUYECKUI CMBIC] HUCMOJIb3YEMbIX BEJIMUMH, UX 0003HAYCHHUS U €AMHHLIbI
(busnuecKux BEIWYHH, HAXOAUTb (OPMYJIbI, CBA3BIBAIOLINE HAHHYIO (H3HUYECKYIO
BEIMYUHY C APYTUMH BEJIMYMHAMH, CTPOHUTh IpadyKH H3yYEHHBIX 3aBHCHMOCTEM
(U3NIECKUX BETHYNH,

XapaKTepHU30BaThb CBOMCTBA TeJy, (U3NYECKUE SBICHHUS W TPOLECCHI, HCMOJB3YS
IpaBWJIa CJIOKEHUS CU (BIOJIb OMHOM mpsiMOii), 3akoH I'yka, 3akoH Ilackans, 3akoH
ApxuMena, HpaBWIO paBHOBecUs perdara (OJi0Ka), «30JI0TOE€ MPABUJIO» MEXAHHKH,
3aKOH COXpPAaHEHUS MEXaHWYEeCKOH OHEpruH, TMpPH 5TOM JaBaTh CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIMHCHIBATH €[0 MATEMATHYECKOE BHIPAXKEHHE,

OOBACHATH (pU3MYECKHE SIBJICHHS, MPOLIECCHI M CBOWMCTBA TEJ, B TOM 4YHUCJIE M B
KOHTEKCTE CUTyalUi MPaKTHKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABJATH MPUYUHHO-
CIIEICTBEHHBIE CBSI3H, CTPOUTh OOBACHEHHE 13 1—2 JIOTHYECKHX IIAaroB ¢ Onopoit Ha 1—
2 U3y4EeHHBIX CBOMCTBa (PU3MHUECKHX sIBJICHUH, (UIUYECKHX 3aKOHAa  WIIH
3aKOHOMEPHOCTY,;

peliatb pacuéTHble 3agadud B 1-2 nelCTBHA, HCHOJB3YS 3aKOHBI U (OPMYIIBI,
CBsI3pIBAIOIIME (PU3MYEeCKHMEe BEJIMYMHBI HA OCHOBE aHajiM3a YCJIOBHS 3a1auu
3alUChIBATh KPaTKOE YCJIOBHE, NMOACTABIATh (PU3MUYECKHE BEIMYUHBI B (POPMYJNBI U
NPOBOIUThL Pacu€Thl, HAXOAWUTb CIIPABOYHBIC NaHHbIE, HEOOXOAMMBIE AJIS pEelIeHMUs
3a/a4, OLIEHUBATb PEATUCTUIHOCTD MIOJYYEHHOM HU3NIECKON BEINYHHBL,



pacno3HaBaTh NPOOJEMBbI, KOTOPbE MOXHO pEIIWTh IpPHU HOMOIIM (HU3NIECKUX
METOIOB, B ONMCAHUH WCCICJOBAHUS BBIACNATH IPOBEPSEMOE MPEITIOIOKESHUE
(rumoresy), pasNU4aTh W WHTEPIPETHPOBATH IOJYYEHHBIN pE3yJbTaT, HAXOAWUTHb
OLIMOKY B XOA€ OIBITA, A€JaTh BHIBOIBI [0 €r0 pe3yIbTaTaM;

IPOBOAUTH OMBITHI IO HAOMIONEHHUIO (PU3NUECKUX SBJICHHHA WIN (PU3HMUECKHX CBOMCTB
TeJ. (POopMynHMpOBaTH IPOBEPSEMBIE MPEANONOXKEHUs, COOMpaTh YCTAHOBKY U3
MPEIIOKEHHOTO 00OPYAOBAHUS, 3aIMUCHIBATh XO/ ONBbITa U POPMYJIHUPOBATEH BHIBOJIBL,
BBITIOJIHATE TPsSIMblE U3MEPEHUsSI PACCTOSIHUSA, BPEMEHH, MAcChl Tella, 00béMa, CHIIBI U
TEMIIEPATYpPhl C HCIOJIb30BAHHEM AHAJOTOBBIX U LU(PPOBBIX MPUOOPOB, 3aMHCHIBATDH
NOKa3aHusi IpUOOPOB € YUETOM 3aJaHHOM aOCOIFOTHON MOrPEIIHOCTY U3MEPEHHI;
MIPOBOIUTh HCCIIEAOBAHNE 3aBHUCUMOCTH OJHOW (PU3HUECKON BEIMYUHBI OT APYroi C
HCIIOJIb30BAHUEM TPSIMBIX U3MEPEHUH (3aBUCHMOCTHU IyTU PABHOMEPHO IBMIKYLIETOCS
TeJla OT BPEMEHHU ABIDKEHUS TeJa, CHIIbI TPEHHs CKOJBKEHUS OT Beca Teja, KaueCTBa
00paboTKN MOBEPXHOCTEH TeN U HE3aBHCUMOCTH CHJIBI TPEHUs OT IUIOLIATH
COIIPUKOCHOBEHUsI TeJl, CHJIbl YIIPYTOCTH OT YAJMHEHHS HMPYXKUHBI, BBITAJIKHBAIOIIEH
cuibl 0T 0OBEMAa TOrPYKEHHONW YacTH Tella M OT IUIOTHOCTH JKMIKOCTH, €6
HE3aBHUCHUMOCTH OT IUIOTHOCTH Teja, OT IIIyOHMHBI, HA KOTOPYH MOTPYKEHO TeJIo,
YCIOBUH IUIABaHUS TeJ, YCJIOBHH PaBHOBECHs pblHara M OJIOKOB), y4acTBOBATb B
IUTAaHUPOBAaHMM y4eOHOTO HCCNENOBAaHUS, COOMpaThb YCTAHOBKY M BBINOJHATH
M3MEpEeHUs, CIEAysl NMPEeIIOKEHHOMY IUaHy, (UKCHPOBATH PE3YJIbTAThl MOJIYYEHHOU
3aBHCUMOCTH (PM3MYECKHX BEJIMYMH B BHIE MNPEMIONKEHHbIX TaOnuu U rpadukos,
IeJaTh BBIBOIBI IO PE3yJIbTaTaM HCCIIEN0BAHMUS,

MPOBOOUTh KOCBEHHBIE WM3MEpPEHHs (PHU3MUECKHX BEJHYUH (TUIOTHOCTh BELIECTBA
JKUIKOCTH U TBEPAOrO Tejla, CUJla TPEHHS CKOJIBKEHHs, [aBJICHHE BO3MAYXa,
BBITAJIKMBAIOINAsl CHJIa, JEHCTBYIOIIAas HAa TMOTPYKEHHOE B JKUAKOCTb TeJo,
k03 pHunmeHT none3sHoro AeiiCTBUSA NMPOCTBIX MEXAHW3MOB), CIEAyS NPEAJIOKEHHOMN
WHCTPYKLMHK: TIPY BBIMOJHEHHUH H3MEePeHUH COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISITH 3HAYEHHE UCKOMOH BEJIMYHHBI,

coOyofaTh TMpaBWa TEXHUKH Oe3omacHOCTH mpu pabore ¢ nabopaTOpHBIM
obopynoBanueM;

yKa3bIBaTh MPHUHLMIbI ACHCTBHA MNPUOOPOB M TEXHUYECKUX YCTPOWCTB. BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOLINECS COCY/Ibl, OapoOMeTp, pblyar, MOABHKHBIA U
HETOIBHXKHBIN OJIOK, HAKJIOHHASI TNIOCKOCTD;

XapaKTepu30BaTh MNPUHLMUIOBI JEHCTBHA H3YYEHHBbIX NPHOOPOB M TEXHHYECKHX
YCTPOWCTB € OMOPOH Ha WX OMUCAaHUA (B TOM 4YHUCIIE. TOALIMITHUKH, YCTPONHCTBO
BOJOMPOBO/A, T'MIPABIMYECKUN NPECC, MaHOMETP, BHICOTOMEP, MOPIIHEBOH Hacoc,
apeoMeTp), MCIOJB3ysi 3HaHHS O CBOWCTBAaX (PH3UYECKUX SIBJIEHHUH U HEOOXOOUMBIE
(usnuecKre 3aKOHbI U 3AKOHOMEPHOCTH,

HOPUBOAMTL MpuMepbl (HAXOAWTH HHPOPMAIMIO O MNpUMeEpax) MPaKTHYECKOro
HCIOJIb30BAHUS (DU3UUECKMX 3HAHWH B TMOBCEMHEBHOH KHM3HHM Ui OOecredeHus
OesonmacHocTH mpu oOpaiieHuH ¢ NpubopaMu MW TEXHUYECKUMH YCTPOICTBaMH,
COXpaHEHHs 3/I0pOBbsi M COOJIOAEHUS HOPM JKOJIOTUYECKOTO TMOBEACHHUA B
OKpy:Karolei cpene,

OCyLIECTBJIATh OTOOpP HMCTOYHHUKOB HHpopMaumu B MHTepHeTe B COOTBETCTBUH C
3aJaHHBIM NIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIMXCSl 3HAHUI U MyTEM CPaBHEHHS



PA3INYHBIX HCTOYHUKOB BBIAENATh HHPOPMALINIO, KOTOPas SIBJISETCS MPOTHUBOPEUHBOMH
WJIA MOKET OBITh HEJOCTOBEPHOM;

UCTIOJIB30BATh NPU BBINOJHEHUN YU€OHBIX 3aJaHUi HAYYHO-MOMYJIIPHYIO JIUTEPATYPy
($u3NIEeCKOro COAEpIKaHUs, CIPABOYHbIE MAaTepUalibl, pecypchl cetu HHTepHer,
BJaZ€Th MPUEMaMH KOHCIEKTHPOBAHUS TEKCTa, mpeoOpa3oBaHus HHPOPMALUH U3
OJHOM 3HAKOBOW CHUCTEMBI B JPYIYIO,

co3maBaTh COOCTBEHHbIE KpaTKHe MHUCbMEHHBbIE W YCTHbIE COOOIIEHHs] Ha OCHOBe 2-3
HCTOYHHKOB MHGOpMALUH (HPU3NUECKOrO COMEPKAHUS, B TOM YUCIIE MyOIUYHO AenaTh
KpaTKue COOOMIEHUsI O PE3YJIbTATaX MPOEKTOB WM Y4EOHBIX UCCIENOBAHUMN, PU 3TOM
IPAMOTHO HCMOJIb30BATh HM3YYCHHBbIH MOHSITUIHHBIA ammapar Kypca (pusmky,
CONPOBOXKIATH BBICTYIIJIEHHE NPE3EHTALUEN,

NPU BBINOJHEHUH Y4eOHBIX MPOEKTOB M UCCICIOBAaHHNA pacHpenesiiTh 00A3aHHOCTH B
rpymnie B COOTBETCTBUH C IIOCTaBJICHHBIMU 33a/1a4aMH, CJIEAUTD 3a BBIOJIHEHHUEM IUIaHA
JIEWCTBUN, aJeKBAaTHO OLEHMBATh COOCTBEHHBIA BKJIAA B MAEATENIbHOCTb TIPYIIIHI,
BBICTPaMBaTh KOMMYHHUKAaTUBHOE B3aUMOJAECHCTBHE, YIUTBIBasi MHEHUE OKPY KAIOLIUX.

K koHiy oOyueHus B 8 kJjiacce mpeaAMETHBbIE pe3yiabTaThl HA 0a30BOM YPOBHE IOJIKHBI
OTpakaTh CPOPMHUPOBAHHOCTh y OOYHAIOIIUXCS YMEHHHA:

HCIOJIb30BATh MOHSATHS. Macca M pa3Mepbl MOJIEKYJ, TeIUIOBOE AB)KEHHE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSIHMSI BELIeCTBA, KPHUCTAJUIMYECKHEe W amop(HbIe Tera,
HACBILEHHbIA ¥ HEHACBILCHHBIA Nap, BIAXKHOCTb BO3/yXa, TEMIEPAaTypa, BHYTPEHHISA
SHEPrus, TEIUIOBOM JBUraTelb, SJeMEHTAPHbIA SJCKTPUUYSCKUN 3apsijl, JNEKTPHIECKOe
1oJie, MPOBOAHUKUA W AMIJICKTPUKH, MOCTOSIHHBIN 3JEKTPHYECKHI TOK, MArHUTHOE
noJe;

pasnuuath sBJeHHA (TEIUIOBOE pacUIMpPeHHEe M CXKaThe, TeIUIoNepenada, TeIIOBOe
paBHOBECHe, CMauMBaHWE, KaMWUIIPHbIE SBJICHHUS, WCHApeHHe, KOHAEHCaLus,
IUIaBJIEHNe,  KpUCTaJuln3aums  (OTBepAeBaHHME),  KUIEHHe,  TeIUionepenaya
(TerONpPOBOIHOCTD, KOHBEKLHUS, H3JIyYeHHE), DJIEKTPU3aLMs Tel, B3aUMOAEHCTBHE
3apsioB, OEHCTBUSA DJIEKTPHUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJEIHCTBHE
MarHUTOB, AEHCTBHE MAarHUTHOTO MOJI1 HAa MPOBOJAHHK C TOKOM, 3JIEKTPOMAarHUTHAs
VWHOYKIYS)) TI0 ONMCAHMID MX XapaKTePHbIX CBOWCTB W HAa OCHOBE OIIBITOB,
IeMOHCTPUPYIOIINX JaHHOE (HU3NUECKOe SBJICHHUE,

pacno3HaBaTh NMPOSBJICHIE M3YUEHHBIX (PHM3UUECKUX SBJICHUN B OKPYXKAIOLIEM MHpE, B
TOM uncyie (U3NYEeCKUe SBJIEHHS B IPUPORE. TMOBEPXHOCTHOE HATSHKEHHE U
KalWUIIPHbIe SIBJIGHHUS B IPUPONE, KPHCTALUIbI B mpupoze, usiydeHue CouHIA,
3aMep3aHue BOJOEMOB, MOpckue Opusbl, 0Opa3oBaHHE POCHI, TyMaHa, WHes, CHera,
DNEKTPUYECKHE SBIEHHS B armocepe, 3JIEKTPUYECTBO JKHBBIX OPraHH3MOB,
MarHuTHOE moJsie 3emiu, Opeiid MOoJIOCOB, poJib MACHUTHOTO MOJS AJSL XKU3HU Ha
3emiie, NOJSIPHOE CHUSHUE, IIPU 3TOM TE€PEBOIUTH MPAKTHYECKYIO 3a7ady B yueOHYIO,
BBIJIEJIATDH CYIIECTBEHHbIE CBONCTBA (TIPHU3HAKH) (PU3HYECKHX SIBICHUM;

OMHUCHIBATh M3YUCHHBIE CBOIMCTBA TeN U (PU3UUECKHE SIBJIIEHHS, UCTIONb3Ys (PU3MUEcKre
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsII OSHEPrusi, KOJHYECTBO TEIUIOTHI, YAETIbHAas
TEMNIOEMKOCTh ~ BELIECTBA, VIAeNbHAas TEIUIOTAa IUIABJIEHHs, YAeJIbHAs TeIUIoTa
napooOpa3oBaHus, yaenbHas TEIUIOTa CrOpPaHWs TOILIHBA, KOA(PQPHUIIUEHT IMOJIE3HOTO
IeWCTBHs TEIUIOBOH MAIIMHBL, OTHOCHUTENIbHAS BIAKHOCTh BO3AYXa, JJIEKTPUUECKUH
3apsii, CUJIa TOKA, OSJIEKTPHYECKOE HANpsDKEHHWE, COIMPOTHBJICHHE IPOBOAHUKA,
yIeJNbHOE COMPOTHBIICHHE BeIecTBa, padoTa U MOIIHOCTD 3JIEKTPUUECKOTO TOKA), IPH



OMUCAHWUU TPABUJIBHO TPAKTOBAaThb (PU3HYECKHIA CMBIC] MCMOJIb3YEMbIX BEJHYHWH,
0003Ha4YeHUs] U €AUHULBI GU3HUECKUX BEJIMYHH, HAXOAUTH (POPMYIIBI, CBSI3bIBAIOIIUE
IOaHHYIO (H3MYECKYI0 BEIMYUHY C IPYTHMH BEJMYHHAMH, CTPOUTh rpaduku
U3y4YEHHBIX 3aBUCUMOCTEN PH3MYECKUX BEJTUYHH,

XapaKTepU30BaTh CBOWCTBA TeJ, (U3MYECKHUE SIBICHHA W TMPOLECCHI, HCIONBL3YS
OCHOBHBIE€ MOJIOXKEHUSI MOJIEKYJIAPHO-KHHETHYECKOH TEOPUH CTPOEHHS BEINECTBA,
OPUHLUIN CyNEpHo3HLUU Mojiell (Ha KadeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs
3apsna, 3akoH OMa Ui y4yacTka uenu, 3akoH JDxoynsi—JIeHua, 3aKOH COXpaHEHHS
SHEPIUH, MPH 5TOM JaBaTh CJIOBECHYH (POpPMYJHMPOBKY 3aKOHA M 3alHCBHIBATH €ro
MaTeMaTH4ECKOE BbIpaXKeHUE,

OOBsICHATh (pU3HMUECKHE MpOLEeCcChl U CBOMCTBA TEJI, B TOM YHCIE€ W B KOHTEKCTE
cuTyauui IIPAKTUKOOPHUEHTHPOBAHHOTO Xapakrepa: BBISIBJIATD
IPUYMHHOCIIEACTBEHHbIE CBA3H, CTPOUTH OOBACHEHHE M3 1—2 JIOTHYECKUX LIAroB ¢
onopoil Ha 1-2 u3y4yeHHbIX CBOICTBA (PU3HUECKHX SBICHUMN, PU3HUECKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEH,

peliaTb pacy€THble 3afayd B 2-3 JAEHCTBHSA, HCIOJB3YsAd 3aKOHbI U (OPMYJIBI,
CBs3bIBalOIINE (pU3MYECKHE BEJMYMHBI. HAa OCHOBE aHaliM3a YCJIOBUS 3aJaydd
3aNUCBIBATh KPATKOE YCJIOBHE, BBUIBJISITH HEAOCTATOK NAHHBIX JUIS PelleHUs 3alau,
BBIOMPATh 3aKOHBI H (POPMYJIbI, HEOOXOAUMBIE JJIsl €€ PeLleHMUs, POBOIUTb PACUYEThI U
CpaBHHBATb MOJIy4e€HHOE 3HaUYeHHE PU3NUECKON BETMUHHBI ¢ H3BECTHBIMU JaHHBIMU,
pacno3HaBaTh NPOOJIeMbl, KOTOPbIE MOXHO pELIMTh MpU MOMOLIM (hU3HYECKUX
METOJOB, MHCNOJB3ys  ONUCAHUE  HCCIEAOBAaHUS,  BbIAENATbH  MpOBepseMoe
IPEANOJIOKEHNE, OLICHUBATh INPABWJIBHOCTh TOPSJAKA MPOBEAEHUS HCCIEIOBAHUA,
ZIeNaTh BbIBOJIbI,

MPOBOJUTH OIBITEI [0 HAOMIOAEHUIO (PU3MYECKUX SBICHUN WM (PU3HMYECKHX CBOWCTB
Ten (KanWUIApHBIE SIBJIEHUS, 3aBUCHMOCTb IaBJICHHS BO3QyXa OT ero o0béma,
TEMIIEPATYPBI, CKOPOCTH NPOLIECCA OCTBIBAHMS U HAPEBaHUs NIPU U3JIyUEHUH OT LIBETa
u3nyvaromei  (morjomaromel) MOBEPXHOCTH, CKOPOCTb HCHAPEHHS BOABI  OT
TEMIIEPATYPbl  KUAKOCTH M IUIOINAAM €€ IOBEpXHOCTH, OJJEeKTpU3alus Tel U
B3aMMOJEHCTBUE 3JIEKTPUYECKUX 3apsA0B, B3aUMOJEHCTBHE MOCTOSHHBIX MAarHUTOB,
BU3YyaJIU3allisl MATHUTHBIX 110JIeH MOCTOSTHHBIX MarHuTOB, A€MCTBUsSI MAarHUTHOTO MOJIsS
Ha TPOBOJHUK C TOKOM, CBOMNCTBA 3JEKTPOMATHMTA, CBOMHCTBA 3JIEKTPOIBUIaTENs
IIOCTOSIHHOTO TOKa): (opMynupoBaTh IIpPOBEpSEMble MPEAINOJOKEHUs, CcoOHpaTh
YCTAaHOBKY U3 IPEIVIOKEHHOro OOOpYNOBAaHUs, OMHUCHIBATH XOA ONbITA U
bopMyIMpPOBaTh BHIBOIHI,

BBINIOJIHATE MPSIMbIE M3MEPEHHUs] TeMIepaTyphl, OTHOCUTEIbHON BJIQXKHOCTH BO31yXa,
CIJIBI TOKA, HANPSDKEHUS C HCMOJb30BAHUEM aHAJIOTOBBIX IMPHOOPOB W JATUHUKOB
(u3MUecKUX BENMYMH, CPAaBHUBATb PE3YJbTATBI H3MEPEHHH C YY€TOM 3aOaHHOU
abCOJFOTHOI MOrPEIIHOCTH;

IIPOBOAUTH MCCJEIOBAHUE 3aBUCHMOCTH OIHOM (pU3MUYECKOH BEJIMYHHBI OT OPYroil ¢
UCIIOJIb30BAHMEM MPSMBIX M3MEPEHHH (3aBUCUMOCTH CONPOTHBIICHHS MPOBOAHUKA OT
€ro IJIMHbI, MJIOLIAAN MONEePEeYHOro CeUeHHs] U YAENbHOIO CONPOTHUBJICHUs] BEIIECTBA
MPOBOJIHUKA, CUJIBI TOKA, UAYILIEro 4epe3 MPOBOJHUK, OT HAIPSDKEHUs] HA IPOBOIHHUKE,
VICCIIEIOBAHNE TIOCNIE/IOBATEIbHOTO M TNAapajlIeJbHOrO COENMHEHUIH MPOBOJHUKOB):
IUTAHUPOBATh UCCIIEOBAHHE, COOMPATh YCTAHOBKY M BBINIOJHATD H3MEPEHUs, CIERys



NPEAJIOKESHHOMY IUIaHy, (PUKCHPOBATH PE3yJbTAThl MOJTYyYEHHON 3aBUCHMOCTH B BUJIE
Tabmu1 ¥ rpaduKoB, AeNaTh BHIBOIBI IO PE3YJIbTATAM HUCCIICAOBAHHUS,

¢ TMPOBOAWUTH KOCBEHHBIC M3MEpPEHHUs (pu3nuecknx BeNW4HMH (yOeNbHas TEIUIOEMKOCTb
BEIECTBA, CONPOTHBIICHHE MPOBOIHMKA, padoTa U MOITHOCTD 3JIEKTPUIECKOTO TOKA):
[UIAHUPOBaTh HM3MEPEHHs, COOMPaTh JKCIEPUMEHTANLHYIO YCTAHOBKY, ClEays
HpeI[HO)KeHHOﬁ HHCTPYKIHUH, U BBIMUCIIATb 3HAYCHHUEC BECJIMIHUHBI,

e cobmopmaTte mnpaBuna TexHUKH Oe3omacHocTH Tipu pabote ¢  nabopaTopHBIM
00opynoBaHKEM;

® XapaKTepuU30BaThb MNPUHLMIILI JCHCTBUS HM3YYEHHBIX NPHOOPOB M TEXHHUYECKUX
YCTPOWCTB C OMOpPOil HAa WX omucaHus (B TOM YHCIIE. CHCTEMAa OTOIUIEHHS IOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIepMeTp, BOJBTMETP, CUETUHK HJIEKTPUUECKON
SHEPTrHH, JJIEKTPOOCBETUTENbHBIC MPHUOOPHI, HAarpeBaTelibHbIE 3JIEKTPONPUOOPHI
(mpuMephl), 3EKTPUYECKHE TPENOXPAHUTENH, SJEKTPOMArHUT, 3JIEKTPOIBUraTENb
MOCTOSIHHOTO TOKA4), MCIIONIB3ysl 3HAHHWS O CBOMCTBaX (DU3UYECKUX SIBIIEHUH U
HeoOxoanMbIe (pu3nydeckre 3aKOHOMEPHOCTH,

® pacrmo3HaBaTh MPOCTbIE TEXHHUYECKHE YCTPOHCTBA U H3MEPHUTENbHbIE MPUOOPHI MO
CX€MaM U CXEMaTHYHBIM PUCYHKAM (PKUAKOCTHBIH TEPMOMETp, TEPMOC, MCUXPOMETD,
TUTPOMETP, ABUraTelb BHYTPEHHErO CrOPAaHHUs, 3JIEKTPOCKOIN, PEOCTaT), COCTAaBJATH
CXEMBI 3JEKTPUUYECKUX LEeTeH ¢ NOCIENOBATENbHBIM U NMAaPaICNbHBIM COCAHNHEHHUEM
SJIEMEHTOB, pa3ian4ast yCIOBHbIE 0003HAYEHNUS HJIEMEHTOB HJIEKTPUUECKUX LIETeit,

® [PUBOOUTHL MNpuUMephl (HAXOOUTh WHPOPMAIMIO O TPUMEPax) MNPAKTHIECKOTO
UCIIOJIb30BaHUsT (U3MYECKNX 3HAHWN B IOBCEIHEBHON >XM3HU MuiA obecreueHHs
OesonmacHocTn mpu ofpameHun ¢ mpudopaMH W TEXHUYECKUMH YCTPOICTBaMH,
COXPAaHEHHs 30pOBbsI M COOJIONEHUS HOPM OKOJIOTMYECKOTO TIOBEACHUS B
OKpy>Karollen cpene,

® OCYWECTBJISITH MOUCK HHpOpMaImHu (U3NYECKOro coaepxkaHuss B HHTepHeTe, Ha
OCHOB€ HMCECIOLINUXCA 3HAHUI H HYTéM CpaBHCHUA AOMNOJHUTCIBbHBIX HCTOYHHUKOB
BBIIEJIATh WH(POPMALIMID, KOTOpas SIBJISIETCS NPOTUBOPEUMBON WM MOXET OBITh
HEJIOCTOBEPHOM,

® CIOJIb30BAaTh MPH BBIMIOJHEHNH y4eOHBIX 33JaHUH HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bu3nYecKoro comep:kaHus, CIPaBOYHBIE MaTepHaNbl, pecypcel cetu HHTepHer,
BJaeTh MPUEMaMH KOHCMEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHus WHPOpPMALMU U3
OJHOM 3HAKOBOI CUCTEMBI B APYTYIO;

e co3maBaThb COOCTBEHHblE MMHCbMEHHBIE M KpaTKWE YCTHBIE COOOmeHus, oOoOmast
UHPOPMALIUIO U3 HECKOJBKUX HCTOYHHUKOB (PHU3UUECKOTO COAEPIKAHUS, B TOM YHCIIC
nyOJNMYHO  TMPEACTaBJsATh  Pe3yJbTaThl MPOEKTHOW HMIM  HMCCIENOBATENbCKON
JIEATEbHOCTH, MPU 3TOM IPAMOTHO HCHONb30BAaTh W3Y4YCHHBIM MOHSITUIHBIN anmapar
Kypca ¢pHU3UKH, COMPOBOXKAATH BHICTYIICHHE MTPE3EHTALIUEH;

e TMpH BBINOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUH (PHU3MUECKHX MPOLECCOB
pacrpenensTe 0OS3aHHOCTH B TPYyIMIe B COOTBETCTBHH C MOCTaBJICHHBIMU 3aJa4aMHu,
CleauTb 3a BBIMOJIHEHHEM TIUJIaHA [EWCTBUH M KOPPEKTHPOBATb €ro, aAaeKBaTHO
OLICHHBaTb COOCTBEHHBI BKJIAA B  JIEITENBHOCTb TPYINIbI,  BbICTPAUBATH
KOMMYHHKAaTHBHO€ B3aUMOJCHCTBHE, MPOSBIIIsI TOTOBHOCTD Pa3pemaTh KOH(PIINKTHI.

K koH1y oOyueHus B 9 kJjiacce npeAMeTHbIE Pe3yJbTaThl HA 0a30BOM ypOBHE HOJDKHBI

oTpaxkatb COpPMHUPOBAHHOCTDb Y OOYHAIOIIUXCS YMEHUH:



HCIMOJIb30BATh MOHATHS. CHCT€Ma OTCYETAa, MaTepHajbHAas TOYKA, TPACKTOPHS,
OTHOCHTEJIbHOCTh MEXaHHUYECKOTO ABIKEHUs, Aepopmauus (ynpyras, IiacTHYecKas),
TpPEeHHe, LEHTPOCTPEMHTENIbHOE YCKOPEHHE, HEBECOMOCTb U TMeperpy3kd, LEHTp
TSXKECTH, a0OCOJIIOTHO TBEPHOE TENO, LEHTP TKECTH TBEPIOrO TeNla, PaBHOBECHE,
MeXaHUYeCKHe Koje0aHus W  BOJHBL, 3BYK, MHQPa3ByK U  YJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKAaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTH H
IaJIbHO30PKOCTh, CMEKTPbl HCIYCKaHMA M moriomeHus, anbda, Oera- U ramma-
M3JIy4CHHUs], M30TOMbI, SAEPHAS SHEPTeTHKA;

paznuyarh siBjieHHs (PaBHOMEPHOE M HEPAaBHOMEPHOE MNPSIMOJMHEHHOE MBIKCHHUE,
PaBHOYCKOpEHHOE MPSIMOJIMHEHOE JBIKeHHE, CBOOOHOE MaZICHUE Tell, PABHOMEPHOE
IOBIDKEHHE MO OKPY)XHOCTH, B3aHMOJICWCTBHE TEJI, PEAKTUBHOE JBHXKCHHE,
KonebaTeNlbHOE JBIDKEHUE (3aTyXalol(ue W BBIHYXKACHHBIE KOJICOaHUSs), PE30OHAHC,
BOJIHOBOE JIBIDKCHHE, OTPAXKCHHE 3BYKa, MPSIMOJMHEHHOE PpaclpOCTpaHEHHE,
OTPaKEHHUE U MPEJIOMJICHHE CBETA, MOJHOE BHYTPEHHEE OTPAXKCHUE CBETA, PA3IOKEHHE
Oenoro cBera B CIEKTP M CJOXKEHHE CIEKTPAJbHBIX I[BETOB, AWUCIEPCHS CBETA,
€CTECTBEHHAsi PaIMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CHEKTPAa M3JyueHHs)
MO OMHCAHUIO MX XaPaKTEPHBIX CBOWCTB M HAa OCHOBE OMbBITOB, JEMOHCTPHUPYIOLIMX
JIaHHOe (PHU3HUecKoe SBJICHHE,

pPacno3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MYECKUX SIBJICHHI B OKPY’KaroleM Mupe (B
TOM 4Hciie Pu3ndecKue sIBICHHs B MPUPOJE. MPUIMBBI U OTJIMBbLI, ABUKEHHE TIAHET
CoJtHEeYHOH CHCTEMBI, PEAKTHBHOE ABIKEHHE JKHBbIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSACCHHE, CEWCMHYECKHe BOJIHBI, I[yHaMH, 3XO, LBeTa Tel,
ONTHYECKHE SIBJICHUS B IpPHUPOAe, OHONOrHYeckoe NeHCTBHE  BHIUMOTO,
yIbTPaduONETOBOrO M PEHTT€HOBCKOIO M3JIy4YEeHHI, €CTECTBEHHBINH PaJHOaKTHBHBIM
($OH, KOoCMHUYECKHE JIy4H, pPAaOHOAKTHBHOE H3JIyY4CHHE MPUPOAHBIX MHHEpPAJIOB,
OefCTBIe pamguOaKTUBHBIX U3JIyU€HHI HAa OPraHM3M YeJIOBEKa), MPH 3TOM MEePEBOIUTD
IPaKTUYECKYIO 3a7ady B y4eOHYIO, BBIICIATH CYIIECTBEHHbIC CBOWCTBA (IPU3HAKH)
(u3uUecKux SBICHHUI,

ONKCHIBATh U3YYEHHbIE CBOICTBA TeN M (PU3MYECKUE SBJICHUS, UCIONb3Yys Pusnyeckue
BEJINYMHBI (CPEHSAA M MTHOBEHHAasi CKOPOCTb Tejia MPH HEPABHOMEPHOM JBIKEHHH,
yCKOpeHHe, MepeMelleHHe, MyTh, YIJOoBas CKOPOCTb, CHJIa TPEHHS, CHJa YIPYroCTH,
CIIa TSDKECTH, YCKOpPEHHE CBOOOMHOTO MAJCHHs, BEC TeNa, UMIYJIbC Tejia, UMITYJIbC
CIJIBI, ME€XaHI4YeCcKas paboTa U MOIIHOCTh, NOTEHI[HAJbHASL SHEPTHsl TeJla, MOAHIATOTO
HaJl TIOBEPXHOCTHIO 3€MJIH, TOTCHIUAIbHAS SHEPTHUS CXKATOM NMPY>KUHBI, KHHETHYECKas
DHEPrus, MOJIHAsI MEXaHWYeCKash SHeprus, MEepHOA W 4acToTa KoyieOaHWii, mIHHA
BOJIHBI, IPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, IMOKA3aTelNlb MpeJIOMJIEHUs
cpenbl), IIpU ONHCAHWUH MPABWIBHO TPAKTOBATH (PU3UUECKHH CMBICT HCHOJIb3YEeMbIX
BEIUYNH, OOO3HAYEHHS W €NUHHULBI (PU3MYECKHX BEJHUYUH, HAXOOUTb (HOPMYIJIbI,
CBSI3BIBAIOINNE NAHHYI0 (HU3UYECKYIO0 BEJIMYHMHY C APYTHMH BeIUYHMHAMH, CTPOUTD
rpauky U3y4eHHBIX 3aBUCUMOCTEH (QU3HUECKHX BEJTHUYHH;

XapaKTepU30BaTh CBOMCTBA Tell, (pu3uveckue sSBJIEHHUS] U MPOLIECCHI, UCTIONB3Ys 3aKOH
COXPaHEHHs SHEPI'HH, 3aKOH BCEMHPHOTO TATOTEHUS, MPHHLUIN CYMEPHO3ULUN CHJI,
NPUHINI OTHOCUTENBbHOCTH I 'anmies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHs] UMITYJIbCA,
3aKOHBl OTPAXEHUs] M IPENIOMIIEHHUS] CBEeTa, 3aKOHBl COXPAaHEHHS 3apsAAOBOTO H
MacCOBOTO YHCEN TpPH SJAEPHBIX peakUusaX, MpPU 3TOM JaBaThb CJIOBECHYIO
(bopMyIHMpPOBKY 3aKOHA U 3aIIMCBHIBATH €70 MATEMATHYECKOE BbIPAKEHME,



OOBACHATh (PU3MYECKHE TNPOLECCHl W CBOHCTBA TeJ, B TOM YHCJI€ U B KOHTEKCTE
CUTyallii  IPAaKTHKOOPHEHTHPOBAHHOIO  XapaKkTepa.  BbIABIATb  MPHYMHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHUECKHX IIAaroB C OMopoii Ha 2—
3 u3yd4eHHBIX CBOiicTBa (U3MUECKUX SBICHHH, (U3MUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH,

pelIaTh pacuéTHbIE 3a1a4M (OMUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHHMIH), UCTIONB3Ys
3aKOHBI W (POPMYJBI, CBA3bIBAIOLINE (PU3MYEeCKWe BEJMYMHBI Ha OCHOBE aHa/ln3a
YCIOBUS 3aJa4d 3alUCHIBATD KPAaTKOE YCJIOBHE, BBIBJIATH HEAOCTAKOLINE HIIH
n30BITOUHBIE AHHBIE, BBIOUPATh 3aKOHBI U (QOPMYJIbI, HEOOXOAMMBIE Uil pelleHHs,
IPOBOAUTH pPAaC4€TBl U OLEHHBATH PEATMCTUYHOCTb TMOJYYEHHOTO 3HAYEHUS
(U3MUECKON BEJIMYUHBL,

pacmo3HaBaTb NPOOJEMBI, KOTOpble MOXHO pELIMTh NpH NOMOUM (Pu3HYeCKuX
METOIOB, MWCHOJB3ysl  OMHCAHHE  HWCCIEAOBAHMA,  BBIIENSATH  MPOBEPSEMOE
IPENIOJIOKEHNE, OLIEHUBATh MPABWIBHOCTh MOPSOKA MPOBEACHHUS HCCICIOBAHUS,
IeJIaTh BBIBOJIbI, HHTEPIPETHPOBATDb Pe3yJIbTaThl HAOMIOAEHHI U OMBITOB,

IPOBOJUTE OIBITHI MO HAOMIOAEHUIO (PU3HUECKUX ABIEHUN WM QU3HYECKUX CBOIWCTB
TeJs (u3ydeHne BTOporo 3akoHa HblOTOHA, 3aKOHA COXpaHEHUS SHEPIUH, 3aBUCHMOCTD
neprozaa koyuebaHui NPY>KUHHOTO MAasATHHKA OT MAacChl IPy3a U )KECTKOCTH NPYKHUHBI U
HE3aBHCUMOCTb OT aMIUIUTY/bl MaJIbIX KOJieOaHHi, MPSAMOJIMHEIHOEe pacpOCTPaHEHHE
CBeTa, pas3jio’keHHe Oenoro cBeTa B CMNEKTP, H3Y4YE€HHE CBOWCTB HM300pakeHUs B
IUIOCKOM 3€pKajle M CBOICTB H300pakeHUs MpeAMeTa B CoOuparolied JIMH3E,
HaOJNIOZeHNe CIUIOINHBIX M JIMHEHYaThIX CHEKTPOB H3JIYYEHHUsS). CaMOCTOSITEIbHO
cobuparth yCTAaHOBKY U3 H30BITOYHOrO Habopa 000pyIOBaHHUS, OMUCHIBATH XO/ OIBITA U
€ro pe3yJbTaThl, (JOPMYJIHPOBATH BHIBOBI,

NPOBOAUTH NPUA HEOOXOAMMOCTH CEpPHI0 MPSMbIX H3MEPEHHH, OMpeaesss CpenHee
3HaUeHUEe u3MepsieMoil BeJuuuHbl (POKyCHOE paccrosiHue coOuparoleii JHH3bI),
000CHOBBIBATH BHIOOP cMocoba naMepeHusi (M3MEPUTENLHOTO PUbopa);

NPOBOAUThH HCCIIENOBAHHE 3aBUCHMOCTEH (DM3HYECKHUX BEJIMYHMH C HCIOJIB30BAHHEM
OpPSIMBIX  M3MEPEeHUIl (3aBUCHMOCTb NyTH OT BPEMEHH IMPH PABHOYCKOPEHHOM
IOBVKEHUH 0e3 HauajbHOM CKOpOCTH, miepuoAa KojeOaHWid MaTeMaTudecKoro
MasiTHUKA OT JIMHBI HUTH, 3aBHCUMOCTH yIJla OTPa’KEHHs CBETA OT yrJia MajJeHus U
yriia MnpejoMJIeHHs OT yrila MajeHHs). IUIAHUPOBaTh HCCIICAOBAHKE, CAMOCTOSTENLHO
cobupath YCTaHOBKY, (PUKCHPOBaTb pe3yJIbTaThl MOJYYEHHOH 3aBHCUMOCTH
(u3nueckux BeNIWYMH B BuAe TabauL U rpadMKoB, OeNaTh BBHIBOABI MO pe3yjibTaTaM
UCCIIeOBAHMUS;

NPOBOAUTh KOCBEHHBbIE U3MepeHUsi (U3HYECKUX BeNW4YMH (CpPEeqHss CKOpPOCTh H
YCKOpEHHe TeJia MPU PAaBHOYCKOPEHHOM JABW)KEHHH, YCKOpEHHE CBOOOAHOTO MaJCHUS,
KECTKOCTh MPYKHUHBI, KO3Q(QUIIMEHT TPEHUS CKOJIbKEHHs, MEeXaHudeckas pabora u
MOILIIHOCTb, 4YacTOTa W TIepuoj KojeDaHWil MaTeMaTH4eCKOro M MPY>KHHHOTO
MasiTHMKOB, OMNTHYECKass cujia coOuparoueil JMH3bI, paJHOaKTHBHBIN  (HOH):
IUIAaHUPOBATh M3MEPEeHUs, COOMpPaTh IKCIEPUMEHTANbHYI0 YCTAHOBKY M BBIMOJHSITD
U3MEpEeHHUs1, CIeAys MPEAOKEHHOW HMHCTPYKLHH, BBIYHCIATH 3HAYCHUE BEIUYMHBI H
aHAJM3MPOBATh IOJYyYEHHbIE pPE3YJIbTATBl C YYETOM 3aJaHHOW MOTrPELIHOCTH
U3MEPEHUI,

coOnmoaTh TMpaBUIa TEXHUKM Oe3omacHOCTH Ipu padote ¢ JIabOpaTOpPHBIM
obopynoBaHHEM;



pa3nu4yaTh OCHOBHBIE NPU3HAKK HM3YyUEHHBIX (PU3NUECKUX MOJENeH: MaTepuaibHas
TOUKa, aOCOMIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHHMK CBETA, Jyd, TOHKAs JIMH3A,
TUIaHeTapHasi MOJeJib aTOMa, HYKJIOHHAst MOZIeIb AaTOMHOTO sIapa,

XapakTepu3OoBaTh TMPUHIUIIBI HeﬁCTBHﬂ HN3YYCHHBIX HpI/I60pOB U TEXHHYCCKHUX
YCTPOKCTB € OTIOPO¥ HAa WX OMUCAHUS (B TOM YUCJIE. CUIOMETp, JATUYUKH TIOJOKEHUS,
PacCTOSTHUS U YCKOPEHHSI, PAKeTa, 3X0JIOT, OUYKH, TIEPUCKOT, POTOoAMNMNapaT, ONTHUECKIE
CBETOBOBI, CIEKTPOCKOIN, NO3MMETp, KaMepa BuibCOHA), HCMONB3ys 3HAHHUS O
CBOWCTBAX (PU3NUECKUX SIBICHUI 1 HEOOXOAUMbIe (PU3NYeCKHE 3aKOHOMEPHOCTH;
HCIOJIb30BATh CXEMbI M CXEMATHYHbIE PUCYHKH M3YYE€HHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTEJIbHBIX MPUOOPOB U TEXHOJOTMYECKHX MPOLIECCOB MPHU peIIeHHH y4ueOHO-
NPaKTHYECKUX 3aJa4, ONTHYECKHE CXeMbl Ui MOCTPOCHHUS] U300paKeHHI B IJIOCKOM
3epKajie U cobuparoieil JIuH3e,

NPUBOAUTH TNPUMEPBl (HAXOAWTH WHGPOPMALMIO O MPUMEPax) MPaKTUIECKOrO
UCIIOJIb30BaHUsT (U3UYECKNX 3HAHWHA B IOBCENHEBHOH XXI3HH I OOeCIedeHs
OezomacHOCTH mpu oOOpammeHud ¢ MpudbOpaMHU W TEXHHYECKUMH YCTPOICTBAMH,
COXpaHEHHs 3IOPOBbS M COOMIONEHNS HOPM 3KOJOTMYECKOrOo IIOBeNeHHS B
OKpYyXKarolle cpene,

OCYIIECTBJIATE NOWCK uH(popmanmy ¢usudeckoro coxpepxkanuss B HHTepHere,
CaMOCTOSITENbHO (HOpMyNHpysl HOWCKOBBIA 3ampoC, HAaXOAWUTb MYTH OMpeneseHHs
OOCTOBEPHOCTH TIOJyYeHHONW wuHGOpMAIlMM Ha OCHOBE HMEIOIIHUXCA 3HAHUHA W
TOMOJHUTEIbHBIX HCTOYHUKOB,

WICTIOJIb30BATh NPH BBINOJHEHUH YIeOHBIX 33aHMi HAYYHO-TIOMYJSIPHYIO JINTEPATYPy
(pu3uueckoro comep:KaHus, CIpPABOYHbIE MaTepuaibl, pecypcel cetn HHrepHer,
BJIaZeTh MPHEMaMH KOHCIEKTHPOBAHUS TEKCTa, npeoOpasoBaHusi HHGPOPMALUH U3
OZHOM 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3IaBaTh COOCTBEHHbIE MMCBMEHHBIE M YCTHBIE COOOIIEHHUs] HA OCHOBE MH(OPMAaLMU
U3 HECKOJIbKUX HCTOYHHKOB (DHM3HUUECKOrO COAep KaHUs, MyOJIMYHO NPEeACTaBIATD
pe3yJIbTaThl MPOEKTHOM TN HCCIEAOBATEIbCKON AEATENbHOCTH, NMPU 3TOM I'PAMOTHO
UCIIONb30BaTh W3YYEHHBIM MOHATHUHHBIN amnmapar W3y4aeMmoro paszmena (U3uku u
COIIPOBOXKIATh BBICTYIUIEHHE Ipe3eHTauued C yd4éroM OCOOEHHOCTEeH aymuTopuu
CBEpPCTHHKOB.



TEMATWNYECKOE INMNJ1AHNPOBAHWE

7 KJTACC
KonnyectBo 4YacoB
Ne HaunmeHoBaHMWe pa3aenoB 1 Tem
n/n NPOrpaMMb| Bcero KoHTponbHble  [MpaKTnyeckue
paboThbl paboThbl
Pa3gen 1. du3nka 1 eé posib B NO3HAHUM OKPYXKatoLLero mmpa
1.1 dun3uKa - Hayka 0 npupoae 2
12 Pur3nyeckme BeIMYMHBI 2 1
13 EcTecTBeHHOHaYUHbI METOZ NO3HAHWS 2 1
WToro no pasgeny 6
Pasgen 2. MNepBoHaYa/ibHble CBEAEHNA O CTPOEHUM BeLlecTBa
21 CTpoeHue BelLecTBa 1
99 [BVKeHve 1 B3aMMOAenCcTBMe YacTul, 9 1
' BelecTBa
2.3 ArperatHble COCTOSAHUSA BeLLEecTBa 2
WToro no pasgeny 5

Pasgen 3. [IBWXeHNe 1 B3anMOenCcTBNe Ten

31 MexaHunyecKkoe [BUKeHue 3

ONEKTPOHHbIe

(undppoBble)
obpasoBaTte/ibHble

pecypchbl

Bubnunoteka LLOK
httDs://m.edsoo.ru/7f416194

Bubnunoteka LIOK
https://rn.edsoo.ru/7f416194
Bubnunoteka LIOK
https’/m.edsoo.ru/7f416194

Bubnunoteka LIOK
https://rn.edsoo.ru/7f416194

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

Bubnunoteka LIOK
https://rn.edsoo.ru/7f416194

Bubnunoteka LIOK
https’/m.edsoo.ru/7f416194


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

3.2 WHepuwnsa, macca, NJ0THOCTb

3.3 Cuvna. Bugbl cun

WToro no pasgeny

Pazgen 4. [laBneHue TBEPAbIX TeN, XXUAKOCTEN U rasoB
[JasneHve. MNMepenava faBneHUs TBEPALIMU

41
Tenamu, XUaKocTaMu 1 rasamu
4.2 [aBneHue XXnaKocTu
4.3 ATMOC(epHOe aaBfeHne
44 [elicTBrE XMAKOCTU M rasa Ha Nnorpy>keéHHoe

B HUX Teno
WToro no pasgeny

Pasgen 5. Pa6oTa 1 MOLWHOCTb. JHeprus

51 PaboTa 1 MOLLHOCTb
52 [NpocTble MeXaHMU3MbI
53 MexaHn4yeckasn aHeprus

VToro no pasgeny
Pe3epBHOe Bpems

OBLEE KOJIMYECTBO YACOB T10 NMPOIrPAMME

14

21

21

68

Bnbnmnoteka LLOK
httDs://m.edso0.ru/7f416194

bubnuoteka LLOK
httDs://m.edsoo.ru/7f416194

Bubnunoteka LIOK
httos://m. edso0.ru/7f416194

Bubnunoteka LIOK
https://rn.edsoo0.ru/7f416194

Bubnunoteka LIOK
https://rn.edso00.ru/7f416194

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

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

Bubnunoteka LIOK
https://in.edsoo.ru/7f416194

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


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

8 K/TIACC

HanmeHoBaHWe pa3genoB U TEM
nporpamMmb|

Ne n/n

Pa3gen 1. TennoBble ABNEHUA

11 CTpoeHue 1 CBOICTBA BeLLecTBa

12 Tennosble NpoLiecchbl

WToro no pasaeny

Pasgen 2. SneKTpu4yecKne N MarHUTHbIE AB/IEHNSA
DneKTpuyeckme 3apsagbl. 3apsXKeHHble Tena

21 o
N UX B3aMOZENCTBme
2.2 MOCTOAHHbIN 3NEKTPUYECKMIA TOK
2.3 MarHuTHble ABNeHNA
2.4 ANeKTPOMarHUTHasa HAYKLUMS

Wtoro no pasgeny
Pe3epBHOe Bpems

OBLLEE KOJIMYECTBO YACOB MO NPOIrPAMME

KonnyecTtBo yacoB

Bcero

21

28

20

37

68

KOHTpO/IbHbIE
paboTbl

[NpakTnyeckune
paboThbl

15

145

ONeKTPOHHbIE

(undppoBble)
obpasoBaTesibHble

pecypcbl

Bubnunoteka LIOK
httDs://m.edsoo.ru/7f4181ce
Bubnunoteka LIOK
https://m.edsoo.ru/7f4181ce

Bubnnoteka LLOK
https://rn.edsoo.ru/7f4181ce
Bubnunoteka LIOK
https://rn.edsoo.ru/7f4181ce
Bubnunoteka LIOK
https://rn.edsoo.ru/7f4181ce
Bubnunoteka LIOK
https://rn.edsoo.ru/7f4181ce


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

9 KJ/1ACC

HanmeHoBaHWe pa3genoB U TEM
nporpamMmb|

Ne n/n

Pasgen 1. MexaHnyecKue ABeHNA
MexaHn4yeckoe ABMXEHWE 1 Cnocobbl ero

11

onucaHus
12 B3aumogeiicteme Ten
13 3aKOoHbI CoXpaHeHns

WToro no pasgeny

Pasgen 2. MexaHnyeckue KonebaHms v BOJHbI

21 MexaHun4yeckme KonebaHus

2.2 MexaHunyecKune BOJHbI. 3BYK

WToro no pasgeny

Pasgen 3. OneKTpoMarHUTHOE Mnose U 3N1IeKTPOMarHUTHbIE BOJTHbI

DNeKTpomMarHMTHoE nose u
3N1eKTPOMarHUTHbIe BOJHbI

31

WToro no pasgeny

Pasgen 4. CBeTOBbIe ABMEHUA
4.1 3aKOHbI pacnpocTpaHeHns ceeTa

KonnyecTtBo yacoB

Bcero

10

20

10

40

15

6

KOHTpO/IbHbIE
paboTbl

[NpakTnyeckune
paboThbl

ONeKTPOHHbIE

(undppoBble)
obpasoBaTesibHble

pecypcbl

Bubnnoteka LLOK
httDs://m.edsoo.ru/7f41a4a6

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

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

Bubnunoteka LIOK
https://rn.edsoo.ru/7f41a4a6

Bubnunoteka LIOK
https://rn.edsoo.ru/7f41a4a6

Bubnunoteka LIOK
https://rn.edsoo.ru/7f41a4a6

Bubnunoteka LIOK


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

4.2 JNnH3b1 1 onTrYeckne Npubopb!

4.3 Pa3noxxeHne 6en10ro cBeTa B CNEKTP

WToro no pasgeny

Pa3gen 5. KBaHTOBbIe AB/EHUA

51 VicnyckaHue v norsoLleHne ceBeTa aTOMOM
5.2 CTpoeHne aToMHOro Agpa
5.3 FAAepHble peakumn

WNToro no pasgeny

Pasgen 6. MoBTopUTENBHO-0606LLIAI0LLMIA MOAY b

lMoBTOpeHVe 1 0606LLeHNE CofepXKaHWS

6.1
Kypca m3mnkm 3a 7-9 Knacc

WToro no pasgeny

OBLLEE KOJIMYECTBO YACOB IO NPOIrPAMME

17

102

27

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

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

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

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

Bubnunoteka LIOK
https://m.edsoo.ru/7f41a4a6
Bubnunoteka LIOK
https://rn.edsoo.ru/7f41a4a6

Bubnunoteka LIOK
https://rn.edsoo.ru/7f41a4a6


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




NOYPOYHOE INMJTIAHNPOBAHWE

7 KNNIACC
Ne Konnuectso Yacos nata ONEKTPOHHbBIE LMDPoBbIe
_ Tewma ypoka KoHTponbHble  lNpakTuyeckume obpasoBaTefibHble
n/n Bcero N3yYeHNs
paboThbl paboTbl pecypchbl

dun3nKa — Hayka o0 npupose.
FBneHusa npupoasl. Pursnyeckue 1
fBNeHnA

MexaHnyeckue, TennoBble,
3NEeKTPUYECKNE, MarHUTHbIE, 1
CBETOBbIE, 3BYKOBbIe SIB/IEHUA

dunsnyecKme BeNNYMHBbI U X

1
n3MepeHne
Ypok-uccnegosaHue "VsmepeHve
Temnepatypbl NPy NMOMOLLM 1 1

YXMAKOCTHOro TepMOMeTpa 1

JaTynKa Temnepartypsbl*

Kak (husunka n gpyrue ecteCTBeHHble

HayKu 13yyatoT Npupoay.
EcTecTBeHHOHaYUHbI METO[, 1
no3HaHus. OnucaHne PUNYecKnx

SBNEHWIA C NOMOLLBI0 MOAEeNel

Bubnunoteka LIOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnegosaHue "lNposepka

rmnoTesbl: AasbHOCTb NONETa

LWaprKa, NyLleHHoro 1 1
rOpPU30HTaNIbHO, TEM OO/bLLE, YeM

6onbLUe BbicOTa Nycka™


https://m.edsoo.ru/ff09f72a

10

14

16

CTtpoeHne Belectsa. OnbIThl,
[l0Ka3blBaloLLe JUCKPETHOE
CTPOEeHMe BeLLecTBa

[BMXeHne yacTuy, BeLLlecTsa

Ypok-uccnegosarvie «OnbITbl M0
HabNHo4eHMIO TENI0BOIO
pacLlnpeHna rasos»

ArperatHble COCTOSAHNS BeLLEecTBa

B3anmocBs3b MeXy CBOMCTBaMM
BELLECTB B pa3HbIX arperaTHbIX
COCTOSHUAX U X
aTOMHOMO/IEKYNSPHBIM CTPOEHMEM.
Oc0o6eHHOCTK arperaTHbIX
COCTOSIHWIA BOADI

MexaHnyeckoe ABUXeHue.
PaBHOMepHOE N HepaBHOMEPHOE
[BUXeHne

CKopocTb. EAnHULLI CKOPOCTY

PacueT nyTn 1 BpeMEHN [BUKEHUS

VHepuma. 3aKoH UHepumn.
B3avmogeicTBue TeN Kak NpuynHa
N3MEHEHWNA CKOPOCTU ABUXEHNA Ten

IMnoTHOCTL BewlecTea. PacueT

Macchl 1 06bema Tena fno ero
NAOTHOCTU

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff09fe0a

Bubnunoteka LIOK
https://m.edsoo.ru/ff0a013e

Bubnunoteka LIOK
https://m.edsoo.ru/ff0a0378

Bubnunoteka LIOK
https://m.edsoo.ru/ff0a05c6

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0a079c

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0a0ae4

Bubnunoteka LIOK
https://r.edsoo.ru/ff0a0c10

Bubnunoteka LIOK
https://r.edsoo.ru/ff0a0fee


https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
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JNabopatopHas pa6oTa
«OnpegeneHne naoTHOCTU TBEPLOIO
Tena»

PeLueHwne 3agay no Teme
"lNnoTHOCTL BellecTBa"

Cuvna Kak xapakTepucTuKa
B3anmMogeincTeus Ten. Cuna
ynpyroctu. 3akoH Nyka
NaboparopHas paboTa «3yyeHne
3aBMCUMOCTM PacTsHKeHUA
(Bedhopmanyin) NpyxuHbI OT
MPUNOXKEHHON CUSIbI»

FBneHune TaroteHusa. Cuna THKeCTu

CBsi3b MeX[y CU/ION TSHKECTU U
maccoi Tena. Bec tena. PelueHne
3afay no teme "Cwuna Tsxkectn"
Cwvna TAKeCTn Ha ApYyrux naaHeTax.
PU3NYECKME XapaKTEPUCTUKN
niaHeT

V3mepeHue cun. AnHamomeTp

Bec Tena. HeBecoMOCTb

CnoxkeHue AByX cun,
Hanpas/IeHHbIX MO OAHOW MPSIMOMA.
PaBHOAENCTBYHOLLAs CUN

PelueHne 3aga4 no Teme
"PaBHofeicTBYytOLWas cun'”

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0al23c

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0al778

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0a1502

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0al8cc

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0al778

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0ala70


https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
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TpPEHWUE CKONMBXEHUS U TPEHME
nokosi. TpeHne B Npupose
TEXHUKE

NabopatopHas pabota «3yyeHue
3aBMCMMOCTM CW/bl TPEHUS
CKO/MIbXXEHWS OT CU/bl AaBNEHUS W
XapaKkTepa ConpuKacaroLmxca
NMOBEPXHOCTEN»

PeLleHwue 3a4a4 Ha onpegeneHve
PaBHOAENCTBYHOLLIEN CU/IbI

PelleHue 3agay no temam: «Bec
Tena», «[ pathmueckoe M306paXkeHe
cuny», «Cunbl»,
«PaBHOZENCTBYIOLLAA CUST»

KoHTposibHas paboTa no Temam:
«MexaHNYeCKOoe [BUKEHME,
«Macca, N0THOCTb», «Bec Tena»,
«["pathmyeckoe N306paxKeHne Cu»,
«Cunbl»

[asneHne. Cnocobbl yMeHbLLEHNS U
yBeMYeHns AaBNneHuns

[JasneHve rasa. 3aBUCUMOCTb
[aBnieHns rasa oT 06bEMa,
Temneparypsl

lNepenaya AaBneHua TBEPAbLIMU
Tenammu, XXNAKOCTAMM U rasamu.
3aKoH [Mackans

JlaBneHune B XXMAKOCTU U rase,

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0alb9c

Bubnunoteka LIOK
https://m.edsoo.ru/ff0alcc8

Bubnunoteka LIOK
httos://m.edsoo.ru/ff0alde0

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0a20a6

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0a2376

Bubnunoteka LIOK
https://m.edsoo.ru/ff0a25b0

Bubnunoteka LIOK


https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
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Bbl3BaHHOE AGVICTBVIEM CUJbl
TAXECTU

PelueHwne 3apa4y no teme «flaBneHne
B XXMAKOCTW M rase. 3akoH lNackansa»

CoobLatoumecs cocyapbl

MapaBnnYecKuin npecc

MaHoMmeTpbl. MopLUHEBON
XNKOCTHBIN Hacoc

ATmocdepa 3emnn. MpuynHbI
CYLLEECTBOBaHMS BO3AYLLUHOM
060/104KM 3emn. 3aBUCUMOCTb
aTMocthepHOro AaefieHNs OT BbICOTbI
Haj, ypoBHeM Mops

Bec Bo3gyxa. ATmocdgepHoe
[laBneHve

3mepeHne aTtMocthepHOro
fAasneHuna. OnbIT Toppudennn

3aBMCUMOCTb aTMOCHEPHOro
[aBNieHNs OT BbICOTbI Haf, YPOBHEM
mops

bBapomeTp-aHepong. ATmoctepHoe
[laB/IEHNE Ha Pa3/IMYHbIX BbICOTAX

PeLueHune 3a4a4 no Teme
"ATMOC(epHOE AasneHne"

[elicTBre XMAKOCTM 1 rasa Ha
MOrpYy>XEHHOE B HMX TENO.

httDs://m.edsoo.ru/ff0a2718

Bubnunoteka LIOK
https://m.edsoo.ru/ff0a2826

Bubnunoteka LIOK
https://m.edsoo.ru/ff0a2970

Bubnunoteka LIOK
httos://m.edsoo.ru/ff0a3136

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0a2b5a

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0a2b5a
Bubnunoteka LIOK
https://rn.edsoo.ru/ff0a2da8

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0a2fc4

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0a2fc4

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0a3276


https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
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55

ApxnmeaoBa cuna

JabopaTopHas paboTa
«OnpeaeneHne BbiTa/IKMBAKOLLIEN
CWNbI, AEACTBYHOLLEN Ha TENo,
MOrpPY>XeHHOE B XXWAKOCTb»

NaboparopHas paboTa no Teme
«lMccnepoBaHme 3aBUCMMOCTI Beca
Tena B Bofle OT 06bEMa
MOrPY>XEHHOW B XXMAKOCTb YacTu
Tena»

[MnaBaHWe Ten

JabopaTopHas paboTa
"KoHcTpynpoBaHue apeomeTpa nnn
KOHCTPYMPOBaHUe NI04KMN U
onpefeneHune eé
rpysonogbémMHocT"

PelleHwne 3aa4 no TemMam:
«[lNnasaHwe cynoB.
BosgyxonnaeaHue», «[laBneHue
TBEPAbIX TS, XUAKOCTEN 1 ra3oB»

MexaHun4eckas paboTa

MoLHoCTb. EAMHMLBI MOLLHOCTK

Ypok-uccnegosaHme "Pacyét
MOLLHOCTI, pa3BMBaeMoi npu
noabLeémMe Mo necTHuue"™

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0a33fc

Bubnunoteka LIOK
https://m.edsoo.ru/ff0a3514

Bubnunoteka LIOK
https://m.edsoo.ru/ff0a3a96

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0a3654

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0a3f82
Bubnunoteka LIOK
https://rn.edsoo.ru/ff0a3f82


https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
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64

MpocTble MexaHU3Mbl. Pbivar.
PaBHOBECWE CW/T Ha pblyare

KoHTposibHas paboTa no Teme
«[laBneHune TBepAbIX Ten,
XNKOCTEN 1 rasos» /
Bcepoccuiickas npoBepoYHas
paboTa

Pe3epBHbIil ypoK. PaboTa ¢
TekcTamu no Teme «/[laBneHne
TBEPAbIX TN, XMUAKOCTEW 1 ra3oB» /
Bcepoccuitickas npoBepoyHas
paboTa

Pblyaru B TEXHUKE, ObITY 1
npupoge. JlabopaTtopHas paboTa
«ccnefoBaHne ycnoBuii
paBHOBECUSA pblyara»

PelueHne 3afa4 no Teme «YCnoBus
paBHOBECUS pblyarax»

KoaththmumeHT nonesHoro Aencramns
MexaHu3Ma. JlabopaTopHas paboTa
«3mepeHmne KI/, HaknoHHOM
MIOCKOCTM»

PelueHne 3aga4y no Teme "PaborTa,
MoLHocTb, KMA"

MexaHnyeckas aHeprus.
KunHeTnyeckasa 1 noteHumanbHas
3Heprus

3aKOH COXpaHeHMst MeXaHNYECKOM

0.5

0.5

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0a4ffe

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0a478e

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0a48a6

Bubnunoteka LIOK
https://m.edsoo.ru/ff0a4c48

Bubnunoteka LIOK
https://m.edsoo.ru/ff0a4252

Bubnunoteka LIOK


https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
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3Heprum

YPOK-3KCMEPUMEHT MO Teme
"OKcnepuMeHTanIbHOE onpeseneHue
N3MEHEHNS KNHETUYECKOMN 1
NOTEHLMAIbHOM 3Heprumn npu
cKaTblBaHUM Tena Mo HaK/IOHHOM
nnockocTn'

KoHTposbHas paboTa rno Teme
«PaboTa 1 MOLLHOCTb. JHEprus»
Pe3epBHbIi1 ypoK. PaboTa ¢
TEKCTamu no Teme "MexaHuyeckoe
[BVKeHne"

Pe3epBHbIi1 ypoK. PaboTa ¢

TeKcTamu rno teme "PaboTa.
MoLlHocTb. SHeprua™

OBLEE KOJ/IMYECTBO YACOB 10
NMPOIrPAMME

68

httDs://m.edsoo.ru/ff0a4360

Bubnunoteka LIOK
https://m.edsoo.ru/ff0adee6


https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 K/TIACC

Tema ypoka

OCHOBHbIe NOMOXeHUA
MONEKYNAPHO-KMHETUYECKOM
TEOpPUM U UX OMbITHbIE
MOATBEPXKAEHUSA

Macca 1 pasmep aToMOB WU MONIEKYN

Mogenn TBEpLOro, X1aKoro n
razoo6pasHoOro CoCTOSHWI
BelllecTBa

OO6bACHeHWe CBONCTB TBEPAOTO,
XXMAKOrO 1 ra3o06pasHoro
COCTOSIHWIN BELLEeCTBa Ha OCHOBE
MOMOXEHWUI MONEKYNAPHO-
KWMHETUYECKOW Teopum

Kpuctannmueckre n aMopdHble
Tena

CmaumBaHMe 1 KanunisapHoCTb.
MoBEpPXHOCTHOE HaTsXeHue

Tennosoe pacLUnpeHne N cxxaTune

Temnepatypa. CBs3b TemnepaTypbl
CO CKOPOCTbHO TEM/I0BOIO [BUKEHNS
YacTuL

BHyTpeHHss aHeprus. Cnocoobb!

KonnyecTtBo yacoB

Bcero

KOHTPO/IbHbIE
paboThbl

lNpaKTnyeckume
paboTbl

Jata

N3y4yeHund

ONEeKTPOHHbIE LJpoBbIE
obpasoBaTesibHble

pecypcbl

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0a5256

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0a540e

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0a5800

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0a5530

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0a5a26

Bubnunoteka LIOK


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

10

14

16

17

M3MEHEHWNS BHYTPEHHEN 3Heprum

Buapbl Tennonepegaun

YpoK-KOH(pepeHuusa "TpakTnyeckoe
MCNONb30BaHME TEMNJIOBbIX CBONCTB

BELLIECTB W MaTepUasioB B LiENsX
3HeprocbepexxeHuns"

KonnyecTtso Tennotbl. Y aenoHasa
TENnI10eMKOCTb

YpaBHeHVe TeNN0BOro bGanaHca.
TennoobmeH 1 TenoBoe
paBHOBECKE

JabopaTopHas paboTa
"MccnepoBaHue ABneHUA
TennoobMeHa Npu cMeLLnBaHUM
XOMOAHON 1 ropsyei sBodpl"”

PacueT KonnyecTsa TeNNOThI,
HeobX0AMMOro Ana HarpeBaHus
Tena u BblAenseMoro Um npu
OXNKAEHNM

Nab6opatopHas paboTta
"OnpepaeneHue yaensHom
TENI0emMKOCTM BeLlecTsa"

SHeprusa Tonnmea. Y aenbHas
TennoTa cropaHus

MnaBneHune 1 oTBepAeBaHNe
KPUCTaIIMYeCKUNX Ten. Y aenbHas
TennoTa nnasneHus

httDs://m.edsoo.ru/ff0a5c60

Bubnunoteka LIOK
httos://m.edsoo.ru/ff0a6412

Bubnunoteka LIOK
https://m.edsoo.ru/fi0a65c0

Bubnunoteka LIOK
httos://m.edso0.ru/ff0a6976

Bubnunoteka LIOK
https://m.edsoo.ru/fi0a7088

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0a6a98

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0a6bb0

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0a7b5a

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0a71d2


https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
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Nab6opatopHas paboTta
"OnpeaeneHne yaenbHOM TeNNOTbI
nnaeneHus nbga"

MapoobpasoBaHMe 1 KOHAEHcaLus.
VicnapeHwe

KuneHwve. Y genbHaa Tennora
Nnapoo6pa3oBaHNs 1 KOHAEHCALMM.
3aBMCUMOCTb TeMMepPaTypbI
KUMEeHWs OT aTMOCepPHOro
[aBneHuns

BnaxHocTb Bo3ayxa. JlabopaTopHas
paboTa "OnpeaeneHue
OTHOCMUTE/IbHOW BNaXKHOCTYU
Bo3gyxa"

PelleHMe 3a1a4 Ha onpeaeneHme
BNaXKHOCTY BO3/yXa

MpUHUMNBI PaboTbl TENMOBbLIX
nurateneid. Maposasi TypouHa.
[Buratesib BHYTPEHHEro cropaHus

KI/A tennosoro gsurarens.
Tennosble gsurarenv u awmra
OKpY>KatoLLei” cpefbl

3aKOH COXpaHeHuWs 1 npeBpaLLeHuns
3Hepruv B TeNI0BbIX MpoLeccax

MoAroToBKa K KOHTPO/LHON paboTe
no teme "TennoBble ABNEHNS.
3meHeHmMe arperaTHbIX COCTOSHUIA
BeLlecTsa"

Bubnnoteka LLOK
httDs://m.edsoo.ru/ff0a72fe

Bubnunoteka LIOK
https://m.edsoo.ru/ff0a740c

Bubnunoteka LIOK
https://m.edsoo.ru/ff0a786¢

Bubnunoteka LIOK
https://m.edsoo.ru/ff0a7628

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0a7c7c

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0a83f2


https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

28

29

30

3l

32

34

35

36

37

38

KoHTposnbHas paboTa no Teme
"Tennosble BNeHUS. N3MeHeHne
arperaTHbIX COCTOSIHWIA BellecTea"

AnekTpusauua Ten. [sa poga
3NEeKTPUYECKINX 3apAa0B
Ypok-uccnegosaHue
"OneKTpu3auus Ten NHAYKUMER u
npv ConpmKocHoBeHUn"

B3aumogecTeme 3apsyKeHHbIX TeN.
3akoH KynoHa

DneKTpuyeckoe rone.
Hanps»keHHOCTb 3/1eKTPUYECKOro
nons. MpuHumn cynepnosmuum
3NEKTPUYECKUX NOSEN

Hocutenn anekTpnyecknx 3apsaos.
AnemMeHTapHbIN 3apad. CTpoeHue
aToma

[MpOBOAHUKN N AN3NEKTPUKMN. 3aKOH
COXpaHeHWs 3/1eKTPMUYECKOro 3apsaja
PelleHune 3agay Ha npuMeHeHMe
CBOWCTB 3N1EKTPUYECKMX 3apsjoB

SNeKTPUYECKUIA TOK, YCIOBKSA €ro
CYLLIECTBOBaHWS. VICTOUHMKM
3M1EKTPUYECKOr0 TOKa

[elicTB/SA 3NeKTPUYECKOro Toka

YpoK-uccneaosaHue "einctane
3NIEKTPUYECKOro Mons Ha

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0a86ae

Bubnunoteka LIOK
https://m.edsoo.ru/ff0a87e4

Bubnunoteka LIOK
https://m.edsoo.ru/ff0a8a0a

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0a8ef6
Bubnunoteka LIOK
https://rn.edsoo.ru/ff0a90cc

Bubnunoteka LIOK
https://m.edsoo.ru/ff0a95a4

Bubnunoteka LIOK
https://m.edsoo.ru/ff0a96b2


https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
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NPOBOAHVKM W ANINEKTPUKN"

3]'IeKTpVI‘-IeCKI/II7I TOK B METa/1/1aX,
XNOKOCTAX U ra3ax

ANeKTpuYecKas Lenb 1 eé
COCTaBHble 4acTu

Cwuna Toka. JlabopaTtopHas pa6oTta
"3mepeHne n perynvmpoBaHue
CuU/bl TOKa"

ANEKTPUYECKOE HaMPs>KeHVe.
BonbTt™meTp. JSlabopaTopHas paboTa
"3mepeHne n perynvmpoBaHue
HanpskeHns"

ConpoTuseHne NPOBOAHUKA.
Y penbHoe conpoTuBEHME
BelllecTBa

JlabopaTopHas pa6boTa
""3aBUCUMOCTb 3/IEKTPUYECKOTO
COMPOTUB/IEHNA MPOBOAHMKA OT ero
[JIVHBI, NOLLaAW NonepeyHoro
ceyeHua U matepuana”

3aBMUCUMOCTb CU/Ibl TOKA OT
Hanps>keHus. 3akoH Oma ang
y4yacTka uenm

JlabopaTopHas paboTa
"MccnepoBaHne 3aBUCUMOCTU CUSbI
TOKa, MAYLLEro yepes pesncrop, ot
COMPOTMB/EHUNS pe3ncTopa 1
HanpsXXeHna Ha pesmctope”

0.5

0.5

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0a9838

Bubnunoteka LIOK
https://m.edsoo.ru/ff0a8bd6

Bubnunoteka LIOK
https://m.edsoo.ru/ff0a9e14

Bubnunoteka LIOK
https://m.edsoo.ru/ff0aa738

Bubnunoteka LIOK
https://m.edsoo.ru/ff0aa738

Bubnunoteka LIOK
https://m.edsoo.ru/ff0aad4a

Bubnunoteka LIOK
https://m.edsoo.ru/ff0aa04e


https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
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56

MocnepoBaTenibHOE W NapansienbHoe
coeanHeHna npoBoaHNKOB

NabopatopHas pabota "MpoBepka
npaBuna CNOXeHNS HanpsXKeHWiA
npwn nocneaoBaTebHOM
COeAVHEeHNN [BYX Pe3ncTopoB”

Nab6opatopHas paboTa "TpoBepka
npaswna Ansa cubl TOKa Npu
napannienbHOM COoeJUHeHU
pesncTopos”

PelueHwve 3aa4 Ha NpUMeHeHne
3akoHa Oma 14 pasnnyHoro
COEANHEHUNA NPOBOAHNKOB

Pab6oTa 1 MOLHOCTb
3NEKTPUYECKOr0 TOKa. 3aKOH
[xoyns-JleHua

JabopaTopHas paboTa
"OnpefeneHne paboTbl M MOLHOCTK
3NeKTpUYecKoro Toka"

AneKkTpuYeckune Lenu n
NOTPEOUTENN 3NEKTPUYECKON
3Hepruu B 6biTy. KopoTkoe
3aMblKaHue

MOCTOSAHHbIE MarHWTbI, UX
B3aMMopencTane

Ypok-uccnegosaHue "M3yyeHne
nonei NOCTOAHHbLIX MarHUTOB"

MarnutHoe none. MarHMUTHOE one

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0aaa58

Bubnunoteka LIOK
https://m.edsoo.ru/ff0aadle

Bubnunoteka LIOK
https://m.edsoo.ru/ff0aaf8a

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0ab124

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0ab3e0

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0ab660

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0ac3d0

Bubnunoteka LIOK


https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0

3eM/IN 1 ero 3HaYeHue A5 XXU3HU httDs;//m.edsoo.ru/ff0acOba
Ha 3emne

MoAroToBKa K KOHTPO/LHON paboTe

no Teme "3DNeKTPUYECKIME 3apasbl.
3apshkeHHble Tena n nx 1
B3auMopencTBums. MOCTOAHHbIN
3NEKTPUYECKNIA TOK"

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0abd2c

KoHTponbHas paboTa rno Teme

"OneKTpuyeckme 3apaabl.

3apsHKeHHbIe Tena n ux

B3aMMOZENCTBMSA. T1OCTOAHHbIN 1 1
3NEKTPUYECKNiA ToK" /

Bcepoccuiickas npoBepoyHas

paboTta

Pe3epBHbIil ypoK. PaboTa ¢
TekcTamy no Teme "MoCcTOAHHbIN

Bubnunoteka LIOK
httDs://m.edsoo.ru/ffOabea8

3NEKTPUYECKNiA TOK" / 1 1 bubnnoreka LIOK
P 3 https://m.edsoo.ru/ff0acdc6
Bcepoccuinckaa nposepoyHas
paboTa
OnbIT 3pcTega. MarHMTHOe none
PCTeR Bubnnoteka LLOK
3NEKTPUYECKOro Toka MarHmtHoe 1

https://m.edsoo.ru/ff0ac1d?2
Mosie KaTyLUKN C TOKOM

MprYMeHeHWe 3M1eKTPOMarHUTOB B

TexHuKe. JlabopaTopHas paboTa Bubnunoteka LIOK
"A3yyeHne AeACTBUA MarHUTHOIO https://m.edsoo.ru/ff0ac74a
NnosA Ha NPOBOAHMK C TOKOM"

3J'IEKTp0,U,BI/I ratenb rnoCToAHHOro

TOKa. Vcnonb3oBaHue 1 bubnuoteka LIOK
' - https://m.edsoo.ru/ff0ac86c¢
anekTpoasurartenein” B TEXHNYECKMX


https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
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65

66

67

68

YCTPOMCTBAX M Ha TpaHCropTe.
JabopaTopHas paboTa
"KOoHCTpyunpoBaHme 1 nsyyeHune
paboTbl anekTpoasuratens”

OnbITbl Papages. 3aKoH
3NeKTPOMarHUTHOW UHAYKLMN.
MpaBuno JleHua

AnekTporeHepatop. Cnocobsl
MONYYEHNSA 3NIEKTPUYECKOR"™
SHEPrun. DNEKTPOCTaHLMM Ha
BO30OHOB/NSAEMbIX UCTOYHMKAX

3Heprum

MoAroToBKa K KOHTPO/LHON paboTe
no TemMe "3INeKTpUYecKme n
MarHuUTHbIE ABNeHNA"

KoHTponbHas paboTa no Teme
"ONeKTpnYecKme N MarHUTHble
ABneHns"

Pe3epBHbIil ypoK. PaboTta ¢
TekcTamu no Teme "Tennosble
ABneHmns"

Pe3epBHbIil ypoK. PaboTa ¢
TekcTamu no Teme "MarHuTHble
ABneHmns"

OBLEE KOJ/IMYECTBO YACOB 10
NMPOIrPAMME

68

145

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0acb14

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0acc5e


https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJ/1ACC

Ne
n/n

Tema ypoka

MexaHnyeckoe ABUXeHue.
MartepuanibHaa Touka

Cuctema otcyeta. OTHOCUTENBHOCTb
MEXaHNYeCKOro ABVXKEHWS

PaBHOMEpPHOE NPSIMONMHENHOE
ANBWKEHNE

HepaBHOMepHOe NPSMOMHEIHOe
ABUXeHVe. CpedHss ¥ MIHOBEHHas
CKOpPOCTb

MpAMOSIMHEHOE PaBHOYCKOPEHHOE
[BVKEHME. Y CKOpEHME
CkopocTb MPAMOSIMHENHOTO

PaBHOYCKOPEHHOIO [BVXXEHNS.
Mpadmk ckopocTn

JlabopaTopHas paboTa
"OnpeneneHne yCKOpeHns Tena npu
PaBHOYCKOPEHHOM [BMXXEHWUN M0
HaKMOHHOW nnockKocTn'

CBob6ogHoe nageHue Ten. OnbIThbl
["anunes
PaBHOMEPHOE [BMXXEHWE MO

OKpY>XHOCTU. lNepunoa 1 yacToTa
obpalleHns. JInHeinHas n yrnosas

KonnyecTtBo yacoB

Bcero

KOHTPO/IbHbIE
paboThbl

INpaKTunyeckne
paboTbl

Jata

N3y4yeHund

ONeKTPOHHBbIE LJpoBbIE
obpasoBaTe/ibHble

pecypcbl

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0ad474
Bubnunoteka LIOK
https://m.edsoo.ru/ff0ad19a

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0ad8d4

Bubnunoteka LIOK
https://m.edsoo.ru/ff0adb18

Bubnunoteka LIOK
https://r.edsoo.ru/ff0ael76


https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

10

14

16

17

19

20

21

22

CKOpPOCTY
LIeHTpOCTpeMUTENIbHOE YCKOPEHWEe

MepBbIil 3aKOH HbloTOHA. BekTop
CWbI

BTopoii 3aKoH HbHOTOHA.
PaBHOAENCTBYOLLAs cuna
TpeTunit 3aKoH HbtoTOHa.
Cynepnosuums cun

PelueHne 3afa4 Ha NpUMeEHEHME
3aKOHOB HblOTOHA

Cwuna ynpyroctu. 3akoH N'yka

PelleHue 3agay no teme «Cuna
ynpyroctu»

JabopaTopHas paboTa

«OnpepeneHne >XecTKoCTH
NPY>XXUHbI»

Cvna TpeHus

PelueHue 3aga4 no Teme «Cuna
TPEHUsA»

NabopatopHas paboTta
"OnpepgeneHne KoapguumeHTa
TPEeHUs CKOMbXeHud"

PelleHune 3a4ay no Teme "3akoHbI
HbroToHa. Cuna ynpyroctu. Cuna
TpeHuna"

Cuna TAXKeCT 1 3aKOH BCEMUPHOTO

Bubnmoteka LIOK
httDs://m.edsoo.ru/ff0ae612

Bubnunoteka LIOK
https://m.edsoo.ru/ff0ae72a

Bubnunoteka LIOK
https://m.edsoo.ru/ff0ae982
Bubnunoteka LIOK
httos://m.edsoo.ru/ffOaeb6c

Bubnunoteka LIOK
https://m.edsoo.ru/ff0aeca2

Bubnmoteka LIOK
https://rn.edsoo.ru/ff0aee28

Bubnunoteka LIOK
https://m.edsoo.ru/ff0af738

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0afa26

Bubnunoteka LIOK
https://rn.edsoo.ru/ffOaf8be

Bubnunoteka LIOK
https://m.edsoo.ru/ffOafb8e

Bubnnoteka LLOK


https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
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30

TArOTEHUS. Y CKOpPEHWe CBOGOAHOIO
naaeHus

YpOoK-KOH(bepeHUus "[BMKeHNE Ten
BOKPYT rpaBUTaLMOHHOrO LIEHTpa
(ConHeuHas cuctema). ManakTnkm'™

PelueHue 3agay no teme "Cuna
TSXKECTN U 3aKOH BCEMUPHOro
TAroTeHns"

MepBasi KOCMMYECKas CKOPOCTb.
HeBeCOMOCTb 1 Neperpy3Ky

PaBHOBecWe mMaTepunanbHOM TOUKM.
ABCONIOTHO TBEPAOE TeNoO.
PaBHOBecKe TBEpAOro Tena c

3aKpenIEHHOM" OCbIO BpaLLeHus.
MoMeHT cunbl. LIEHTp TaXecTu

PaBHOBecWe maTepunanbHOM TOUKM.
ABCO/OTHO TBEPAOE TeNo.
PaBHOBecue TBEpAOro Tena ¢

3aKpenIEHHOM" OCbIO BpaLLeHus.
MoMeHT cunbl. LIeHTp TaxXecTu

PelueHwne 3apa4y no teme "MoMeHT
cunbl. LIeHTp TskecTn"

MoAroToBKa K KOHTPO/bLHOM paboTe
no Teme "MexaHu4eckoe [BuxXeHue.
Bsavmogeiictaue Ten"
KoHTponbHas paboTa no Teme

"MexaHn4eckoe ABUXXeEHWe.
Bsavmogeiicteue Ten”

httDs://m.edsoo.ru/ff0af044

Bubnunoteka LIOK
https://m.edsoo.ru/ff0af5f8

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0af33c

Bubnmoteka LIOK
httos://m.edsoo.ru/ff0afe36

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0b02b4

Bubnmoteka LIOK
https://rn.edsoo.ru/ff0b0408

Bubnmoteka LIOK
https://rn.edsoo.ru/ff0b06ec


https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
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32
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35

36

37

38

39

40

41

42

Mmnynec Tena. Mimnynbc cunbl.
3aKOH COXpaHeHWs UMMy bCa.
Ynpyroe n Heynpyroe
B3aMMopeicTane

PeLleHue 3agay no Teme "3akoH
COXpaHeHus nMnysnbca”

YpoK-KoH(epeHLmMs "PeakTMBHOe
[B/>KeHWe B npupose 1 TeXHUKe"

MexaHunueckas paboTa ¥ MOLLHOCTb

Pa6oTa CuMbl TSXKECTW, CUMbI
YNPYrocTvi U CUibl TPEHNS

JabopaTopHas paboTa
«OnpefeneHne paboTbl CUbl TPEHUSA
npv paBHOMEPHOM ABVXXEHWM Tena
MO FOPW30HTa/IbHOIN MOBEPXHOCTU»

CBsi3b 3Heprum 1 paboTbl.
MoTeHUnanbHasa aHeprus
KunHeTnyeckasa aHeprusa. Teopema o
KMHETUYECKOW 3HEpPrum

3aKOH COoXpaHeHWs 3Heprun B
MexaHuKe

JlabopaTopHas paboTa «3yueHne
3aKOHa COXPaHEHWS 3HEPrUM»

Kone6aTenbHoe OBVDKEHNE U €ro
XapaKTePUCTUKN

3aryxaroLume KonebaHus.
BbIHY>XJeHHble KonebaHus.

Bubnunoteka LIOK
httDs://m.edsoo.ru/ffOb07fa

Bubnmoteka LIOK
https://m.edsoo.ru/ff0b096¢

Bubnunoteka LIOK
https://m.edsoo.ru/ff0b0a84
Bubnunoteka LIOK
https://m.edsoo.ru/ffOb0db8

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0b0c32

Bubnunoteka LIOK
https://rn.edsoo.ru/ffOb12fe
Bubnunoteka LIOK
https://rn.edsoo.ru/ff0b1858

Bubnmoteka LIOK
https://rn.edsoo.ru/fl0b20i0


https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
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52

Pe3oHaHC

MaTemaTU4ecKnin U NPY>KUHHbIIA
MasATHUKM

Ypok-nccnegoBaHme «3aBnCcUMOCTb
nepuopa KonebaHuii 0T XECTKOCTU
MPY>XMHbI U Maccbl rpy3a»
MpeBpalLieHne 3Heprumn npu
MeXaHUYeCKnX KonebaHmsx
JabopaTopHas paboTa
«OnpefeneHne YacToTbl M nepuoaa
KonebaHUii MPY>KUHHOIO MasiTHUKa»

NabopatopHas paboTa «posepka
HEe3aBNCUMOCTU nepunoga KonebaHuii
rpysa, NOABELUEHHOrO K HUTK, OT
Macchbl rpysa»

MexaHunueckune BosHbl. CBOICTBA
MeXaHUYeCKMNX BOMH. MpofonbHble 1
nornepeyHble BOSHbI

YpoK-KOH(hepeHUuMsa "MexaHn4eckme
BOJIHbI B TBEPAOM TENE.
CeiicMUYeCKme BOMHbI"

3BYK. PacnpocTtpaHeHue n
OTpaXKeHue 3ByKa
Ypok-uccnegosaHue "HabnogeHne
3aBMCUMOCTM BbICOTbI 3ByKa OT
yacToTbl"

"POMKOCTb 3BYKa M BbICOTa TOHA.
AKYCTNYECKUIA pe30HaHC

Bubnnoteka LLOK
httDs://m.edsoo.ru/ff0b197a

Bubnmoteka LIOK

https://m.edsoo.ru/ffOblaec

Bubnunoteka LIOK
https://m.edsoo.ru/ff0b197a

Bubnunoteka LIOK
https://rn.edsoo.ru/ffOb21fe


https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
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57

58

59

60

61

62

YPOK-KOH(EepeHUNs "YNbTpasByK 1
NH(pa3ByK B NPUPOAe N TEXHUKE"
MoAroToBKa K KOHTPO/bLHOM paboTe
no Teme "3aKOHbI COXPaHEHUS.
MexaHnyeckme KonebaHusi U BO/HbI

KoHTponbHas paboTa no Teme
""3aKOHbI COXpaHeHus.
MexaHnyeckume KonebaHusi U BO/HbI

DNeKTpomMarH1UTHoe nose.
ONeKTPOMarHUTHbIE BO/HbI

CBoMCTBa 3/1EKTPOMArHUTHbIX BOJSH
YpokK-KoH(hepeHumsa "LLkana
3/1IEKTPOMArHUTHbIX BOJH.
icnonb30BaHWe 3/1eKTPOMar HUTHbIX
BOJIH A1 COTOBOMW CBA3N"

Ypok-uccnegosaHune "3yyeHue
CBOWMCTB 3/1eKTPOMArHUTHbIX BOJH C
MOMOLLIbO MOGUNBHOIO TenetoHa"

PelleHne 3aa4 Ha onpegeneHue
4acToTbl M ANNHBI
3NEKTPOMarHUTHOM BO/HbI
AneKTpomMarHUTHasa npupoga ceera.
CkopocTb cBeTa. BonHoBbIe
CBOICTBA CBETA

cTouHmKm ceeTa. MpsMonnHeiiHoe
pacrnpocTpaHeHue cBeTa. 3aTMeHNA
ConHua v JlyHsl

3aKOH OTpaKeHUs cBeTa. 3epKana.

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0b23ca

Bubnunoteka LIOK
https://m.edsoo.ru/ff0b25f0

Bubnunoteka LIOK
https://m.edsoo.ru/ffOb2abe

Bubnunoteka LIOK
https://m.edsoo.ru/ff0b2fe6

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0b2c6c

Bubnmoteka LIOK
https://rn.edsoo.ru/ff0b31d0

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0b3658

Bubnmoteka LIOK


https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
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65

66

67

68

69

70

71

PelleHwne 3agay Ha NpyMeHeHWe
3aKOHa OTpabKeHuA CBETa

MpenomneHune ceeTa. 3aKoH
npesiomeHNsa ceeTa

MonHoe BHYTPEHHeE OTPaKeHNe
cBeTa. VIcnonb3oBaHMe MOMHOMO
BHYTPEHHEro OTPaXKeHWs B
OMTUYECKMX CBETOBOAAX

JlabopaTopHas paboTa
"ccnegoBaHme 3aBMCMMOCTU Yrna
npenoMIeHNs CBETOBOIO /ly4ya oT
yrna nafeHusa Ha rpaHuue "'Bosayx-
cTekno™

YPOK-KOH(hepeHuus
"lAcnonb3oBaHne NOMHOMO
BHYTPEHHEro OTpaXKeHUs:
CBETOBOAbI, ONTUKOBO/IOKOHHAS
CBA3b"

JInH3bl. ONTUYecKas cuna NH3bI

MocTpoeHme n306paXkeHNI B TMH3aX

JabopaTopHas paboTa
"OnpepgeneHune oKyCcHOro
paccTosAHUA 1 OMTUYECKON CUSbl
cobupatoLei MH3bI"

YPpoK-KOoH(hepeHUmsa "OnTuyeckme
NMH30Bble NpUGopLI"”

httDs://m.edsoo.ru/ffOb38c4

Bubnunoteka LIOK
https://m.edsoo.ru/ffOb3aea

Bubnunoteka LIOK
https://m.edsoo.ru/ff0b3c5c

Bubnunoteka LIOK
https://rn.edsoo.ru/ffOb3f2c

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0b444a

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0b4206

Bubnunoteka LIOK
https://rn.edsoo.ru/ffOcOa7e


https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
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78

79
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['Na3 KaK onTuyeckas cuctema.
3peHune

YpoK-KOH(pepeHuua "OedeKTbl
3peHua. Kak coxpaHuTb 3peHune”
Pa3fio)eHve 6en10ro cBeta B CrieKTp.
OnbITbl HbloTOHA. CnoXeHwne
CNeKTpasibHbIX LBETOB. Aucnepcus
cBeTa

JabopaTopHas paboTta "OnbITbl M0
pasnoXXeHWo 6esioro cBeTa B CNEKTP
N BOCMPUATUIO LiBETA NPEAMETOB
npv ux HabMoLeHNN Yepes
LiBeTOBble (hUIbTPLI"

YPpOK-NpakTnkym "BonHOBbIE
CBOICTBA CBETa: AMcnepcus,
NHTepdepeHUMs 1 gudpakuma™
OnbITbl Pe3epthopaa v nnaHeTapHas
MOZeNb aToma

Moctynatbl Bopa. Mogens atoma
bopa

VicnyckaHwe 1 nornoLleHne ceeTa
atoMoM. KBaHTbl. JInHelvaTble
CMNEeKTPb!

YpokK-npakTukym "HabnogeHve
CMEKTPOB MCnyCKaHuA"

PagnoakTBHOCTb W €€ BUAbI

CTpoeHmne aTOMHOrO Aapa.

Bubnunoteka LIOK
httDs://m.edsoo.ru/ffOb4684

Bubnunoteka LIOK
https://m.edsoo.ru/ffOcOf4c

Bubnunoteka LIOK
https://m.edsoo.ru/ff0cOe2a

Bubnunoteka LIOK
https://m.edsoo.ru/ff0c12a8

Bubnunoteka LIOK
https://m.edsoo.ru/ffOc144c

Bubnunoteka LIOK
https://m.edsoo.ru/ff0c1550

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0c1672

Bubnmoteka LIOK


https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
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HyKnoHHaa mogenb

PaanoakTMBHbIE MpeBpaLLeHns.
M30TO0mMbI

PeLueHue 3afa4y Mo Teme:
"Pain0aKTMBHbIE NpeBpaLLeHns"
lNepwopg nonypacnaga

Y POK-KOH(pepeHLms
"Pain0aKTVBHbIE U3/Ty4YeHUs B
npupoae, MeauunHe, TeXHUKe"
FAepHble peakunn. 3akoHbI
COXpaHeHMs 3apaL0BOoro U
MacCOoBOr0 Yyumcer

SHeprusa cBa3u aTOMHbIX Aep.
CBA3b Macchbl 1 3Heprum

PelueHne 3afa4y no Teme “HAaepHole
peakupun™

Peakuuu cvHTE3a 1 AeneHns aaep.
VIcTOYHMKN 3Heprum ConHua 1 3Bé3[
YpoK-KOH(epeHLms "AnepHas
3HepreTuka. Jencraus
PaAMOaKTUBHBIX U3/TyHeHUIA Ha
YKVBble OpraHn3mMbl"

MoAroToBKa K KOHTPO/bHOW paboTe
no Teme "3neKTpoMarHMTHOE MoJe.
ONeKTPOMarHUTHbIE BOJHbI.
KBaHTOBbIE ABNIeHNA"

KoHTposbHas paboTa rno Teme
"OneKTpomMarH1MTHoOe nore.

httDs://m.edsoo.ru/ff0c18ac

Bubnunoteka LIOK
https://m.edsoo.ru/ffOclal4

Bubnunoteka LIOK
https://m.edsoo.ru/ffOclb4a

Bubnunoteka LIOK
https://m.edsoo.ru/ff0c2126

Bubnunoteka LIOK
https://m.edsoo.ru/ff0c1c58

Bubnunoteka LIOK
https://rn.edsoo.ru/ffOcld7a

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0c1e88

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0c223e


https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
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DNeKTPOMarHUTHbIE BOJHbI.
KBaHTOBbIE siIBNeHUS"

lMoBTOpPEHMNE, 0606LLEHNE.
NabopatopHble paboTsbl Mo Kypcy
"B3anmogeicteme Ten"

lMoBTOpeHMe, 0606L1eHMe. PelleHne
pacyeTHbIX Y Ka4eCTBEHHbIX 3a4au
no Teme "Tennosble npovecchl”

lMoBTOpeHMe, 0606L1eHMe. PelleHne
pacyeTHbIX U Ka4eCTBEHHbIX 3aau
no Teme "Kr14 TennoBbix
npuratenei"

lMoBTOpeHMe, 0606L1eHMe. PelleHne
pacyeTHbIX Y Ka4eCTBEHHbIX 3aau
no teme "Kr1/4 anekTpoycTtaHoBOK"

[MoBTOpeHMe, 0606LLEHME.
JlabopaTopHble paboTbl MO Kypcy
"CBeTOBble ABMEHNS"

MoBTOpeHMe, 0606L1eHMe. PaboTa C
TeKcTaMu rno Teme "3akoHbl
COXpaHeHUsi B MexaHuKe"
MoBTOpeHune, 0606LLeHMe. PaboTa C
TekcTamm no Teme "Konebanus n
BO/HbI"

lMoBTOpeHMe, 0606L1eHMe. PaboTa C
TekcTamu no Teme "CBeTOBble
ABneHns"

MoBTOpeHune, 0606LLeHMe. PaboTa C

Bubnunoteka LIOK
httDs://m.edsoo.ru/ff0c245a

Bubnmoteka LIOK
https://m.edsoo.ru/ff0c2572

Bubnunoteka LIOK
https://m.edsoo.ru/ff0c2a22

Bubnunoteka LIOK
https://m.edsoo.ru/ff0c2b30

Bubnunoteka LIOK
https://r.edsoo.ru/ff0c2c52

Bubnmoteka LIOK
https://rn.edsoo.ru/ff0c2d6a

Bubnunoteka LIOK
https://rn.edsoo.ru/ff0c2e82

Bubnunoteka LIOK
https://rn.edsoo.ru/floc3044


https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

TekcTamu 1o Teme "KBaHTOBast U
saepHas pusuka"

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME
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IPOBEPAEMBIE IPEJIMETHBIE PE3YJIBTATHEI OCBOEHUS OCHOBHOM
OBPA30OBATEJILHOMN MPOI'PAMMBI OCHOBHOI'O OFIIIEI'O OEPABOBAHUSA

7 KUIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

ITpoBepsieMmble NpeAMETHBIE Pe3YJIbTAThI 0CBOEHHSI OCHOBHOM
00pa3oBaTeJIbHOI MPOrpaMMbl OCHOBHOI'O 0011ero oopa3oBaHus

1.1

NCIIOJIb30BATH U3YUCHHBIC ITOHATHUSA

1.2

pasjiniaTb SABJICHHUA IO OMHUCAHUIO HUX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBE OITBITOB, JEMOHCTPUPYIOLINX JaHHOE QU3HUECKOE SIBJICHUE

1.3

pacmo3HaBaTh IPOSBJIEHHE W3YYEHHBIX (PU3MYECKUX sIBICHUN B
OKpY’KaloIlleM MHpEe, B TOM HucClie (HU3NUECKHe SIBICHUS B IPUPOIE,
IIpU 3TOM NEPEBOAUTH NPAKTUYECKYIO 3a1ady B y4eOHYIO, BBIOEJNATDH

CYILECTBEHHBIE CBOMCTBA (Mpu3HaKy) GHU3NIECKUX SBJICHHI

1.4

ONMCBHIBATL M3YYEHHBIE CBOMCTBA Ten W (uU3HuUeCKHe SBJICHUS,
UCTIONIB3Ysl (U3MUYECKHe BEeJWYMHBL, TPH OMHCAHHH MPaBUJIbHO
TPAaKTOBATb (U3MYECKHH CMBICJ HCMOJB3YeMbIX BEJIMYHH, WX
0003Ha4YeHNUs ¥ eMUHALBI PU3MIeCKUX BEJIMYHH, HAXOAUTH (HOPMYIIBIL,
CBSI3bIBAIOLINE JAHHYIO (U3HYECKYI0 BEJIIMYMHY C JIPYTUMH
BEJIMYMHAMH, CTPOUTb TpaUKH  H3YYCHHBIX  3aABUCHMOCTEI

(bU3NYeCKUX BEIMINH

1.5

XapaKTepU30BaTh CBOMCTBA TeN, (PU3UUECKHE SIBICHHS M IMPOLIECCHI,
UCHOJb3ysl HM3y4CHHbIE 3aKOHbl, TPH STOM JIaBaThb CIIOBECHYIO
GopMyIMpOBKY 3aKOHA H 3alMCHIBATD €r0  MaTeMaTHYECKOe

BbIpaXK€HUE

1.6

OOBACHATh (PU3MUYECKUE SBJICHUS, MPOLECCH U CBOICTBA TEJ, B TOM
quclae W B KOHTEKCTE€ CHTyalHil MNPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa: BbIABJIATbL NPHUYNHHO-CJIEACTBEHHbIE CBSI3H, CTPOHTH
oOpsicnenne M3 1 — 2 jorumueckux waroB ¢ omopoit Ha 1 — 2
M3Y4YEeHHBIX CBONCTBA (PU3NYECKUX sIBJICHUH, PU3MYECKUX 3aKOHA UK

3aKOHOMEPHOCTHU

1.7

pemath pacy€THbIe 3a7aud B 1 — 2 nmelCTBUS, UCIOJIB3YsS 3aKOHBI U

bopmybl, cBsI3pIBarONINE PU3HUYECKIE BETUUNHBL, HA OCHOBE aHajM3a




yCIOBUsL 3a/ladyd  3alHCBIBATh KPAaTKOE YCIOBHE, MOACTABIISITH
¢dusnvyeckne BeNUIHHBI B GOPMYIIBI U MPOBOANUTD PACUETHI, HAXOIUTH
CTIIPaBOYHBIC JaHHbIE, HEOOXOUMBIE ISl PEIICHUs 3a/1a4, OLICHUBATh

PEATTMCTUYHOCTD NOJMYYCHHOU (PU3NIECKON BEIMIMHBI

1.8

pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIU
(bu3NYecKkux METONOB, B OINWUCAHWU WCCJIECJOBAHHUS  BBIAEISTD
npoBepsieMOe  MpeAnojoxeHue  (TUMoTes’y),  pa3ju4dath U
UHTEPIPETUPOBATh TOJYYEHHBIA PE3yJIbTaT, HAXOAWTh OUIMOKH B

X0[€ OmbITa, ACIATh BBIBOABI IO €0 pE3yJjibTaTaM

1.9

NPOBOJUTH OMBITHI 1O HAOMIOACHUIO (PHU3MYECKUX SIBICHHI WIJIH
¢usnyeckux  CBOWCTB  Tenm:  (OPMyNMpOBaTb  MPOBEpsieMble
NPEANOJOXKEeHNs,, CcOOUpaTh  YCTAHOBKY M3  NPEAJIOKEHHOTO

000pyIOBaHMUs, 3aMUCHIBATH XOJT OMBITA U (HOPMYJIHPOBATH BHIBOAbBI

1.10

BBINOJIHSTE TIPSIMblE HU3MEPEHHs C MCHONb30BAHUEM AHAJIOTOBBIX U
IU(pPOBBIX MPHOOPOB, 3aNKCHIBATh MOKa3aHHUsA NMPHOOPOB C Y4ETOM

3alaHHON aOCOIFOTHOH MOTPEITHOCTH H3MEPEHHN

1.11

NPOBOOUTH  HMCCIECOBAHME 3aBHCUMOCTH  OFHOH  (U3HUECKOi
BEJIMYHUHBI OT JAPYroM C MCHOJb30BAHUEM MNPSMBIX H3MEPEHUN,
y4acTBOBaTh B IUIAHHPOBAaHUH YueOHOro HccCieoBaHMs, coOuparthb
YCTAaHOBKY M BBINOJIHSITD U3MEPEHUS, CIIENYs NPEIIOKEHHOMY IUIaHy,
¢buKCHpOBaTh pe3yNbTaThl MOJIYY€HHOH 3aBHCUMOCTH (H3UIECKUX
BEJINYUH B BUJIE NPEIJIOKEHHBIX TabIUL U rpaHKOB, ENaTh BbIBObI

1O pe3yJIbTaTaM UCCIIeIOBaHUs

1.12

NPOBOANTh KOCBEHHbIE H3MepeHHs (PU3NYECKUX BEJNUYHH, CJEys
NPEJIOKEHHOW MHCTPYKLMU: MPU BBIMOJHEHUH U3MEpEeHuil coOoupathb
SKCIIEPUMEHTANBHYIO YCTAHOBKY M BBIMUCIATH 3HAY€HUE HCKOMOM

BECJIIMYHUHBI

1.13

coOyofaTh TMpaBWiIa TeXHHUKH Oe3omacHocTH mnpu  pabote ¢

n1abopaTopHBIM 000pyIOBAaHHEM

1.14

yKa3blBaTh MPHUHLMIBI  OEHCTBUA NPHOOPOB M TEXHHUECKHX
YCTPOMCTB, XapaKTepU30BaTh MPUHLUMNbLI JACHCTBHUSA H3YYEHHBIX
npuOOpPOB U TEXHHYECKHX YCTPOICTB € MOMOINBIO WX OMHCAHUS,
UCMOJIb3ysi 3HAHUST O CBOWMCTBAX (DU3MUYECKHX  SBJIEHHH M

HeoOxonuMble pu3nIecKie 3aKOHbI M 3aKOHOMEPHOCTH

1.15

NpUBOAUTD MpUMepbl (HAXOOUTh HHPOPMALMIO O TMPHUMEpPAX)




NPaKTUYECKOTO MCMONIb30BaHUA (PU3NYECKHUX 3HAHMIA B TIOBCEAHEBHOM
KM3HH Ui obecrieyeHusi 0€30MacHOCTH TpPU  OOpaleHHuH ¢
npubopamu ¥ TEXHHYECKUMH YCTPOMCTBAMH, COXPAHEHHMS 300POBbS U

cOOJIIOACHUS] HOPM DKOJIOTHYECKOTO MOBENEHUS B OKPYyKarolleii cpene

1.16

OCYLIECTBJIATh OTOOP UCTOYHHMKOB HH(popmaimu B cetu HHTEepHET B
COOTBETCTBMHM C 33JaHHBIM TOUCKOBBIM 3alpOCOM, HAa OCHOBE
UMEIOIMUXCST 3HAHUM W MYTEM CPABHEHHUsS Pa3IMYHBIX HCTOYHUKOB
BBIIEISITh MH(OPMALUIO, KOTOpasl SBJSIETCS MPOTUBOPEYHBON HWIIH

MOKET OBITb HETOCTOBEPHOI

1.17

UCIIOJIb30BATh npu BBITOJIHEHUH y4eOHBIX 3aJaHui
HAay4YHONOMYJIAPHYIO  JUTEpaTypy  (GU3UYECKOro  COMAep KaHMA,
CIpaBOYHbIE MaTepuaibl, pecypchl cetu MHTepHer, BianeTb
npuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, peodpa3oBaHus HHGOPMALUH

13 OJJHOU 3HAKOBOM CHCTEMBI B APYTYIO

1.18

co3/aBaTh COOCTBEHHBIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOIIEHHS
Ha OCHOBe 2 — 3 HCTOYHHMKOB HHpOpPMaNH (PU3HIECKOTO
COZepKaHKs, B TOM 4HMCIie NyOJMYHO AeaTh KpaTkue COOOLIEeHHS O
pe3ysibTatax MPOEKTOB WM Y4eOHbIX HCCI€NOBaHHiA, MpPU 3TOM
IPaMOTHO HCIOJIb30BAaTh H3YYEHHBbIH MOHATUHHBINA ammapar Kypca

(bH3UKH, COMIPOBOKIATH BBICTYIUICHHE MPE3eHTaLKeH

1.19

NIPU BBIMOJHEHUH Y4€OHBIX MPOEKTOB M UCCIIENOBAHMIA PACTIPENETISITD
00s13aHHOCTH B IPyIINEe B COOTBETCTBUU C MOCTABJIEHHBIMH 33Ja4aMH,
CJIEMUTh 3a BBLINMOJHEHHEM IUJIaHA AEHCTBHUH, aJleKBaTHO OLIEHHUBATD
COOCTBEHHbIIi BKJAa4 B JAEATENBHOCTb TPYMMbl, BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMOJEHCTBHE, YUUTBIBasI MHEHHE

OKPY KarOLIHX

8 KJIACC

Kon
NpoBePsAEMOro
pe3yJabTaTa

IIpoBepsieMbie npeaMeTHbIE Pe3YJIbTATHI OCBOEHHS OCHOBHOHH
o0pa3oBaTe/ibHOH NPOrpaMMbl OCHOBHOI0 001ero oopa3oBaHust

1.1

HCII0JIb30BAaTh MOHATHA

12

pasinvaTtb ABJICHHUA MO OMUCAHUIO HUX XAPAKTCPHDBIX CBOMCTB U Ha

OCHOBE OIIBITOB, IEMOHCTPHPYIOLIUX JaHHOE (PU3NUecKoe sBJICHHE




1.3

pacno3HaBaTh IIPOSIBICHHE W3yYEHHBIX (PU3MYECKUX SIBICHUN B
OKpY’KarolleM MHUpEe, B TOM uuciie (pU3NUECKue SIBJICHUS B MPHUPOJE,
IPYA 5TOM NEPEBOAMUTH MPAKTHUYECKYIO 3a1a4y B y4eOHYIO, BBIACISTH

CYLIECTBEHHbIE CBONCTBA (MpU3HAKK) QU3MYECKHUX SIBJICHUI

1.4

ONHUCHIBATb M3Y4YECHHBIE CBOWCTBA Te€N U (PU3HYECKUE SIBJICHUS,
UCIOJb3ysd (PU3NYECKHE BENMYHMHBL, MPU ONHCAHWU TPABUIIBHO
TPaKkTOBaTb  (U3MYECKUI  CMBICK  HCIOJB3YEMBIX  BEJIMYHH,
0003HAYEHNsI ¥ eqUHULIBI (PU3NYECKUX BEJIUYMH, HAXOAUTh (OPMYJIBI,
CBS3BIBAIOIINE JAHHYIO (U3MYECKYK BEJIHMYUHY C APYTHMH
BEJIMYMHAMH, CTPOUTb TIpadUKH  H3YyYEHHBIX  3aBUCHMOCTEIl

(bU3NIECKUX BETHUNH

1.5

XapaKTepU30BaThb CBOWCTBA TeJ, (PU3UUECKUE SBICHHUS W MPOLIECCHI,
UCIOJIb3ysl HM3YyYEHHBbIE 3aKOHbl, MPU 3TOM [aBaTh CIOBECHYIO
GbOopMyIHpPOBKY 3aKOHA M 3alHUCHIBATL €r0 MAaTEMaTHYECKOE

BBIPAKCHUEC

1.6

OOBACHATH (PU3NUECKHE MPOLIECChl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyalUld IPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBIISITh IPHYHUHHO-CIIEACTBEHHBIE CBSI3H, CTPOUThL OOBsiCHEHUE n3 |
— 2 JIOTMYECKHX IIaroB ¢ moMouipl0 1 — 2 HM3y4eHHBbIX CBOICTBa

¢busnueckux sBNeHNN, PU3HIECKHUX 3aKOHA HITH 3aKOHOMEPHOCTHU

1.7

pemarb pacy€THBIC 3a7a4U B 2 — 3 NEHCTBHS, UCHOJB3Ys 3aKOHBI U
¢bopmyiel, cBs3bIBatOmue GU3NUECKHE BEIMYMHBL HA OCHOBE aHaJIH3a
YCJIOBHS 3aJa4yl 3alIUCBIBATb KPAaTKOE YCJIOBHUE, BBISIBISITh HEIOCTATOK
JAaHHBIX Ul pEIIeHUs 3ajadd, BbIOUpaTb 3aKOHbI U (HOPMYIIbI,
HeoOXoauMbIe ISt €€ pelleHHs, MPOBOIUTb PacuéThl U CPaBHUBATD
NOJIyYeHHOE 3HaueHWe (U3HYECKOH BEIWYMHBI C H3BECTHBIMH

JAaHHBIMH

1.8

pacno3HaBaThb HpO6J'IeMbI, KOTOPbIC MOXKHO pEIUTL IIPpHU ITOMOIIH
(I)I/ISI/ILIGCKI/IX MCTOAOB, UCIIOJIb3Yys OMUCAHUC NUCCIENOBAHN:A, BEIACIIATD
IMPOBEPACMOE MPEANIOJIOKCHHUE, OLCHHUBATH IMPABUIIBHOCTL IMOPAAKA

MNPOBCACHUA UCCIICAOBAHUA, NCJIaTh BbIBOAbI

1.9

INPOBOANTL OMBITBI NO HAOMIONEHUIO (U3HYECKHX SIBJICHHIA WM
¢usmuecknx  cBoiicTB  Ten:  (GOPMYJHPOBaTH  NpOBEpsieMbie
NPEATONIOKEeHNs,  cOOMpaTh  YCTAaHOBKY U3  MPEIJIOKEHHOTO

000opyoBaHuMs, OIHUCBIBATH X0 OMNbITa U (POPMYITHPOBATH BHIBOADI




1.10

BBIMIOJIHATD TPsSIMbIE HM3MEPEHUs] C HCIIOJb30BAHUEM aHAJOTOBBIX
pUOOPOB U AATYMKOB (PU3NUECKUX BEJIMYNH, CPABHUBATH PE3YJIbTATHI

HU3MEPEHU ¢ y4ETOM 3aaHHON aOCOMFOTHOMN MOTPEITHOCTH

1.11

MPOBOIUTH  HMCCIENOBAHME 3aBUCUMOCTH OAHOH  (pU3NUECKOH
BEJIMYMHBI OT JPYyroil ¢ UCIOJNb30BAaHUEM NPSMBIX H3MEPEHHIA;
IUITAHUPOBATh HCCIIENOBaHUE, COOMpAaTh YCTAHOBKY U BBINOJHSATH
U3MEPEHUs, Clenys  NpPeVIOKEHHOMY  IulaHy, (UKCHpOBATh
pe3yJbTaThl MOJYYEHHON 3aBHCUMOCTH B Buie Tabiwuu U rpadukxos,

A€IaThb BBIBOABI IO PE3yIbTaTaM HUCCICTOBaHUA

1.12

NPOBOIUTH  KOCBEHHBIE  H3MEPEeHHs  (PUBHUYECKHX  BEJIUYMH;
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY,
ciaenysi TPENJIOKEHHON MHCTPYKLWH, W BBIUUCIATh 3HAUYEHHE

BCJIMYHHBI

1.13

cobmomaTe MpaBuiIa TEXHUKH Oe3omacHocTH mpu  pabote ¢

71abopaTOpHBIM 000y IOBAHHEM

1.14

XapaKTepU30BaTh MNPUHLMIIBI ACWCTBUS H3YYEHHBIX MPHOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIHUCAHHUA, HCIOJb3Ys
3HAHUSA O CBOWCTBaX (M3MUYECKMX SBICHUH M HEOOXOOUMBIE

¢du3nyeckne 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCTblE TEXHUYECKHE YCTPONCTBA U U3MEpPUTENbHbIE
npuOOpPBl MO CXeMaM U CXEMAaTHYHBIM PHCYHKaM, COCTaBJIATh CXEMBI
JJIEKTPUYECKUX Lieled ¢ MOCHEeAOBAaTENbHBIM M MapajljieNibHbIM
COENMHEHHEM 3JIEMEHTOB, pa3fn4as YCJIOBHbIE OO0O3HaueHHs

SJICMCHTOB OJICKTPUYCCKUX herreit

1.16

IPUBOAUTL MpUMepbl (HAXOAUTh HHGPOPMALMIO O MpPUMEPaX)
IPAaKTUYECKOTO UCTIOIb30BAHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOI
XusHu s obecrieyennst  OesomacHOCTH Tpu  oOpallleHHH ¢
npubopamMH M TEXHUUECKHMHU YCTPOMCTBAMH, COXPAHEHHSI 3M0POBbS U

COOIOICHHST HOPM 3KOJIOTHYECKOTO NIOBECHHS B OKpYKAKOLIEH cpene

1.17

OCYILIECTBIIATh MOUCK MHPOPMALNN (PU3NIECKOTO CONEPIKAHUS B CETH
HuTepHeT, Ha OCHOBE HMEIOIIUXCS 3HAHMH U MNyTEM CpPaBHEHUS
JOTIOJIHUTECJIbBHBIX HNCTOYHUKOB BBIOCIISATH I/IH(I)OpMaLII/II'O, KOTOpas

SIBJIIETCSI TPOTUBOPEUNBOM MIIM MOXKET OBITh HEOCTO BEPHOH

1.18

UCMOJBb30BaTh NPU  BBINOJHEHHWH Yy4eOHBIX 3aJaHW HAy4HO-

HOMYJISIPHYIO JINTEPATypy (PU3NUECKOTO COAEPIKAHUS, CIPaBOYHbIE




MaTepualibl, pecypchl cerh HMHTepHeT, BlaAeTb INPHEMAMH
KOHCTIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus WHpoOpMaLmMu U3 OTHOI

3HAKOBOW CHCTEMBI B PYTYIO

1.19

co3maBaTh COOCTBEHHbBIE MMCHbMEHHbBIE H KPATKHE YCTHBIE COOOIIEHHS,
0000mast uHGOpMAIMI0 W3 HECKOJbKHX HCTOYHHMKOB (PU3UYECKOTO
COIepiKaHHsi, B TOM 4HCIe NyOJMYHO MPEACTABISTb PE3YIbTaThl
MNPOEKTHOW WJIM HCCJICJOBATEIbCKON AESTENbHOCTH, IIPH 3TOM
IPaMOTHO HCIIOJIb30BaTh W3YYEHHBI NOHATUMHBIA amnmapar Kypca

(bu3KKH, COMTPOBOKAATH BHICTYIUICHUE MPE3EHTaLUEH

NPY BBITIOJIHEHWH y4eOHBIX MPOEKTOB M HCCIENOBAHUIN (PU3NUIECKUX
MPOLIECCOB pacHpeaeysiTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C

INOCTABJICHHBIMH  3ada4YaMH, CJICOUTh 34 BBINOJHCHHUECM I1JIaHA

1.20 JICUCTBUM W KOPPEKTHUPOBaTb  €ro, aJeKBaTHO  OLIEHUBAThb
COOCTBEHHBII BKJIaJ] B JICATENBHOCTb TPYIIbL, BbICTPAUBATb
KOMMYHHUKAaTUBHOE  B3aUMOJCICTBHUE,  TPOSIBJISII  TOTOBHOCTH
pa3pemaTtb KOHQIUKTHI
9 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJdbTATHI 0CBOEHUS OCHOBHOH
NpoBepsieMoro .
00pa3oBaTeIbHON MPOrpPaMMbl OCHOBHOI0 0011ero 00pa3oBaHust
pe3yJbTarTa
1.1 HCIIOJIb30BaTh U3YYEHHBIE IOHITHUS
1o pa3jnyaTh SBIEHUS MO ONHUCAHUIO UX XapaKTEpHBIX CBOWCTB U Ha
' OCHOBE OIIBITOB, IEMOHCTPHPYIOIIHNX JaHHOE (PU3UUECKOE SBICHHUE
pacrio3HaBaTh NPOSIBJIEHUE W3YYCHHBIX (U3UYECKUX SBJICHUN B
13 OKpY’KalollleM MHpe, B TOM 4HCJe (U3UYECKUE SIBICHHUS B TIPUPOJE,
' IIpU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a7auy B y4eOHYIO, BBIACNSATH
CyIIEeCTBEHHbIE CBONCTBA (MPU3HAKY) QU3MYECKUX SIBJICHUI
ONMCHIBATh M3YUYE€HHbIE CBONHCTBa Tel U (rBUYeCKHe SBICHUS,
UCTIONB3Ysl  (PU3HUYECKHE BEJIUYMHBL, IPU OMHCAHUM [PABHUIIBHO
14 TPAaKTOBaTh  (PU3NYECKUII  CMBICH  WCIOJNb3yEMBbIX  BEIIHUYHH,

0003Ha4YeHNs ¥ eUHNLBI (PU3NIECKUX BEIUYHH, HAXOAUTh (OPMYJIBL,
CBSI3BIBAIOINE JAHHYIO (U3MYECKYI BEIHYHHY C APYTHMH

BEIMYMHAMY, CTPOUTH TpapuKUd  M3YYEHHBIX  3aBHUCHMOCTE




(bu3nUECKUX BEITHYHH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3UUECKHE SBJIEHHS M IMPOLECCHI,
UCIOJIb3ysl M3y4YEHHBIC 3aKOHBI, MpPU 53TOM [aBaTh CJOBECHYIO
bopMyIMpOBKY 3aKOHA W  3aMUCHIBATH €r0  MaTEMaTHYECKOe

BbIpa’KEHUE

1.6

OOBACHATH (PU3NUECKUE MPOLIECCHl M CBOICTBA TN, B TOM YHCIE U B
KOHTEKCTE€ CHUTyalMi IPaKTUKO-OPHEHTHPOBAHHOIO  XapakTepa:
BBISIBJIATL IPUYNHHO-CJIEICTBEHHBIE CBS3H, CTPOUTb OOBSICHEHHE U3 2
— 3 JNOTrMYEeCKHX INaroB ¢ MOMOIIBK 2 — 3 M3yuYeHHBIX CBOMHCTBA

¢busnueckux sBpaeHNH, PU3NIECKUX 3aKOHA HJTH 3aKOHOMEPHOCTH

1.7

pemiatb pacuéTHble 3afadu (OMUparoIuecs Ha cUCTeMy u3 2 — 3
ypaBHEHUIl), HCHONB3ys 3aKOHbI W (OPMyJIbL,  CBSI3bIBAIOLIHE
¢usuueckne BeNWYMHBL HA OCHOBE aHaJM3a YCJIOBUS 3aJaydd
3alUCBIBATh KPAaTKOE YCIOBHE, BBIABISITh HEJOCTAIOLINE  HIIH
M30BITOYHBIE NaHHBIE, BLIOMPATh 3aKOHBI M (POPMYJIbI, HEOOXOOMMbIE
JUIL PEILIeHUs, MPOBOAUTH PACUEThl U OLICHHMBATH PEATHCTUYHOCTD

MOJTyYE€HHOTO 3HAYCHHS (PU3UYECKOI BETMUUHBI

1.8

pacrmo3HaBaTh MpPOONEMBI, KOTOpPblE MOXKHO PpELIMTh HPH HOMOLIX
(bU3nUECKIX METOIOB, HCIONB3YsI ONHMCAHHE HCCIENOBAHUSA, BBIIENSATDH
IIpOBepsieMOe  TPENOJIOKEHNE, OLEHUBATh MPABWILHOCTD MOPSAAKA
IPOBEAEHNsI HWCCIENOBAHUS, [eNaTb BBIBOOBL, HHTEPIPETUPOBATH

Pe3yJIbTaThl HAOTIOAEHUHN U OTBITOB

1.9

IPOBOIWUTEL OIMBITHI 0 HAOMIONEHUIO (DU3UYECKUX SIBJICHHM WIH
(u3HUecKrX CBOMCTB TEI. CAMOCTOSITENILHO COOMpaTh YCTAHOBKY U3
u3bbITouHOr0 Habopa oOOpydOBaHMS, OMUCHIBATH XOH OIBITA U €ro

pe3yibTaThl, (OPMYIUPOBATH BBIBOBI

1.10

NPOBOOUTH MPU HEOOXOAMMOCTH CEPHUI0 TMPSIMBIX HM3MEPEHUN,
ompenenssi CpedHee 3HauYeHUE M3MepseMOol BeanuuHbl ((POKyCcHOE
paccTosinue coOuparomeii JuH3bI), 0OOOCHOBBIBATH BBICOP Crocoda

n3MepeHus (M3MEpPUTEIbHOTO Mprodopa)

1.11

IPOBOJIUTH HCCIENOBAaHUE 3aBHCUMOCTEH (PU3NYECKUX BEIUYHH C
HCIIOJIb30BaHUEM MPSAMBIX HW3MEpPEHHUIl: MJIaHUPOBaTh HCCIEIOBAaHHUE,
CaMOCTOSITEIbHO coOMpaTh yCTAaHOBKY, (UKCHPOBATH pPe3yJbTaThl
HOJIyYSHHOH 3aBHCUMOCTH (PU3MYECKUX BEIMYMH B BHAE TaOIHLIN

Fpa(l)I/IKOB, ACIAThb BBIBOALBI MO PE3yJIbTaTaM UCCICAOBAHUA




1.12

IPOBOAUTH  KOCBEHHBIE  M3MEpeHHUs  (PU3MUeCKMX  BEJIUYMH!
IUTAHUPOBATh M3MEPEHUs], COOMpaTh SKCHEPUMEHTATbHYIO YCTAHOBKY
U BBINOJHATH M3MEPEHUs, CleAys MpPeIJIOKEHHONH HHCTPYKIUH,
BBIUMCJIATh 3HAUEHHE BEJIMYMHBI U aHAJIU3UPOBATh MOJY4YEHHBIE

pe3yJIbTaThl C YUETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUN

1.13

cobnmomaTh MpaBuia TeXHHKH OesomacHoctu mnpu pabore ¢

n1abopaTopHbIM 000pyIOBAaHUEM

1.14

pazIu4aTh OCHOBHBIE NMPHU3HAKH H3YyYEHHBIX (PH3HUUECKUX MOJeneil:
MaTepuanbHasi TOUKa, aOCOJIOTHO TBEPAOE TEJIO, TOYECUHBII HCTOYHUK
CBeTa, JIyd, TOHKasl JINH3a, IUIAHETApHAs MOAENb aToMa, HYKIOHHAs

MOJAC/Ib aTOMHOTI'O Aapa

1.15

XapaKTepU30BaTh TNPUHLMIIBI ACHCTBUS H3YYCHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA HMX OMNUCAHUS, HCIONb3YsI
3HaHUSI O CBOMCTBAX (PHU3MYECKMX SBIICHHH M HEOOXOIHUMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.16

UCIOJb30BaTh CXEMbl M CXEMAaTUYHbIE PHCYHKH H3YYEHHBIX
TEXHUYECKUX YCTpOIICTB, U3MEPUTENbHBIX npubopoB U
TEXHOJIOTHYECKUX MPOLECCOB NMPH PELIeHHH y4eOHO-NPAKTHYECKUX
3a/1a4, ONTUYECKHAE CXEMBbI JUII IOCTPOCHUST M300paKEHUH B TUIOCKOM

3epKaJie ¥ COOMPAIOLIEH JTHH3e

1.17

NPUBOAMTh TPUMEPHl (HAXOAWTh HMHPOpPMAIMIO O TPUMEPax)
NPAaKTHIECKOI'0 UCTOJIb30BAHUS (PU3MUECKUX 3HAHUI B TIOBCEIHEBHOI
KU3HH Ui ofecriedeHHMss O€30MacHOCTH Tpu  OOpallleHHH ¢
npubopamMu ¥ TEXHHYECKUMH YCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U

COOJIIOAEHHSI HOPM DKOJIOTHYECKOTO MOBEIEeHHUS B OKpY Karolleii cpene

1.18

OCYIIECTBJIATh MOUCK MHPOPMALNH (PU3HIECKOTO CONEPIKAHUS B CETH
Huteprer, camocTosTenbHO (OPMYJHPYs TOUCKOBBIH  3ampoc,
HaXOAWTb TyTH  OMNpEAENeHUs  AOCTOBEPHOCTH  MOJYyYEHHOM
uHpOpMaIMN HAa OCHOBE HMMEIOIUUXCS 3HAHUH M IOTOJHHUTENbHBIX

HCTOYHHUKOB

1.19

UCTIOJNBb30BAaTh TPU  BBIMOJHEHUM Y4YeOHBIX 3aJaHUil  HAY4HO-
NONYJAPHYIO JIUTEPATYPY (PU3MYECKOTO COmep KaHUs, CHpPABOYHBIE
MaTepuaibl, pecypchl cetu MHTepHeT, BJIAAETh NPUEMAMH
KOHCIIEKTUPOBAHUs TEKCTa, rpeobpa3oBaHusi HHPOPMALMU U3 OFHOM

3HAKOBOW CHCTEMBI B APYTYIO




1.20

CO3IaBaTh COOCTBEHHbIE IMCbMEHHbIE M YCTHBIE COOOIIEHHs Ha
OCHOBe HMH(OPMAlMK M3 HECKOJbKHX HCTOYHUKOB (DPH3UIECKOTO
colepkaHus, MyOJIMYHO HPENCTABISITH PE3YNbTAThl MPOSKTHOW MM
HCCIIENIOBATENIbCKOW  AEATENBHOCTH, MNPH  3TOM  IPaMOTHO
UCMOJIb30BaTh U3YUEHHbIN NOHATUIHBIN aNnapar u3y4aeMoro pasaesna
(U3UKH ¥ CONPOBOXKAATH BBICTYIUICHHE Tpe3eHTauueil ¢ y4eToM

0coOeHHOCTEH ayAuTOPHH CBEPCTHUKOB

1.21

NPU BBIMOJIHEHHH YY€OHBIX MPOEKTOB M HCCIENOBAHHHA (PU3UUECKUX
NPOLIECCOB pachpeneisTh 00sS3aHHOCTH B TPYMIIE B COOTBETCTBUU C
MOCTaBJICHHbIMU  3afjadyaMH, CIEIUTb 3a BBINOJHEHHEM IUIaHA
OCHCTBUA WM KOPPEKTUpOBaTb  €ro, aJeKBaTHO  OLICHHWBAaThb
COOCTBEHHBI BKJIaA B JEATENBHOCTh TPYNINbL, BBICTPAUBATDH
KOMMYHHKAaTUBHOE  B3aUMOJIEIHCTBHE,  TPOSBISISI  TOTOBHOCTD

paspemaTtb KOHGIHKTBI




IPOBEPSIEMBIE 3JIEMEHTBI COJAEPXAHUSA

7 KIIACC

Kon
pa3aena

Kon
3J1eMeHTAa

IIpoBepsiembie 3JIeMEHTbI COAEPKAHUS

®U3UKA U EE POJIb B TO3HAHWUH OKPVKAIOIIEIO MUPA

1.1

®duszuka — Hayka O npupoae. SBieHHs NPUPOIBL
Qdusnuyeckue SABJICHMS. MeXaHUYeCKHe, TEIUIOBBIE,

SJCKTPUICCKUEC, MATHUTHBIC, CBETOBLIC, 3BYKOBBIC

1.2

Ousuueckue BeNUMUMHBL  M3MmepeHune  (U3NUECKUX
BequuuH.  Dusmueckue  mpudopsl.  IlorpemHocTs

u3MepeHuil. MexxayHapoaHasi CUCTEMA €OUHULL

1.3

EcTecTBEeHHOHAayUYHBIN METON TO3HAHUS:. HAOMONEHHE,
IIOCTAHOBKAa HAYYHOI'O BOIPOCA, BBIIBWKEHHE THIIOTES,
SKCIEPUMEHT IO TPOBEPKE THUIOTE3, OOBICHEHUE

HaONIOOAeMOTO SIBJICHUS

1.4

Omnmcanne GU3NUECKUX SABICHUHA C IOMOLIbIO MOJIENEH

1.5

IIpaxrrueckue paboTsr:

H3mepenune paccTosiHUI.

H3mepenne 00bEMa KUIKOCTU U TBEPAOTO TeENA.
Ornpenenenue pasMepoB MaJbIX TEJl.

H3mepenue temmepaTypbl NPU MOMOINH KUAKOCTHOIO

TEPMOMETPA U AaTYUKA TEMIEPATYPHI

IMEPBOHAYAJIBHBIE CBEJIEHUA O CTPOEHHWU BEIIIECTBA

2.1

CrtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, UX pa3MephI.
OnbIThl,  AOKa3bIBAIOIIHE  JUCKPETHOE  CTPOCHHE

BCIICCTBA

2.2

Jeuxenune yactuy BemectBa. CBs3b  CKOPOCTH
OBIDKEHHMS] 4acTHULl C TeMmeparypod. bpoyHOBCckoe

nBikeHue, muddysus

23

Bs3aumopelicTBre 4acTULl BEECTBA: IPUTSDKCHAE U

OTTAJIKUBAHUEC

2.4

AFpeFaTHbIe COCTOAHHA BEIICCTBA. CTPOCHHUEC Ta30B,




KUIKOCTEH W TBEPABIX (KPUCTAJUIMYECKUX) T
B3anmocBs3p Mexay CBOWCTBAMHM BEIECTB B Pa3HBIX

arperaTHbix COCTOAHUAX H HUX ATOMHO-MOJICKYJIAPHBIM

CTpOEHUEM
2.5 OcoOeHHOCTH arperaTHbIX COCTOSIHUN BOJIbI
[IpakTrueckue padoOThI:
Ouenka jpguamerpa aToMa METOAOM  psigoB  (C
"6 UCTIOJIb30BaHueM (poTorpaduii).

OmnbITeI IO HAOJIIOIEHHUIO TETIJIOBOTO PACIIUPEHUS ra30B.
OmnpIThI o 0OHapyKEHHIO NENCTBUSA cun

MOJIEKYJIIPHOTO NPUTSKEHUS

JIBDKEHUE U B3AUMOJIEMCTBUE TEJI

31 Mexanunveckoe IBUKCHHE. PaBHOMEepHOE u
' HEPaBHOMEPHOE JIBIKCHHE
39 Cxopoctb. CpenHsisi CKOpPOCTb IPU HEPaBHOMEPHOM
' nBUXkeHUH. PacuéT nyTu U BpeMeH! IBHXKEHUs
SBnenne uHepuuu. 3akoH uHepuuH. B3aumoneiicTsue
33 TeJl KaK NMPUYUHA U3MEHEHMs] CKOPOCTH JBMKECHUS TeEJL
Macca kak Mepa UHEPTHOCTH TeJa
34 IInotHOCTE BewecTBa. CBsi3b INIOTHOCTH C KOJMYECTBOM
' MOJIEKYJI B €AMHHLIE O0BbEMa BEIECTBA
3.5 Cuna xak xapakTepUCTHKa B3aUMOAEUCTBUS TE
6 Cuna ynpyroctu u 3akoH I'yka. M3mepenue cunbl ¢
' MOMOILBK AUHAMOMETPA
37 SBnenue Tarorenust u cuna Tsokectu. Cuna TSXKECTH Ha
' npyrux mianerax. Bec tena. Hesecomocte
33 Cuna Ttpenus. TpeHue CKOJbXKEHUS M TpPEHHE MOKOSL.
' Tpenue B mpupoae U TEXHUKE
30 CnoxxeHue CuJ, HaIpaBIE€HHBIX IO OAHON MpPSIMOH.
' PaBHOnelCTBYIOIIAsT CUTT
[IpakTrueckue padoThI:
3.10 OmpeneneHue CKOPOCTH PaBHOMEPHOTO  JABMXKEHMUS

(wmapuka B OKHOKOCTH, MOJENIH 3JEKTPUUECKOTO




aBToMoOWIst u Tak panee). OmnpeneneHue CpenHei
CKOPOCTH CKOJIb)KEHHs1 Opycka WJIM IIapuKa IIo
HaKJIOHHONW  mockoctH.  OmpeneneHne  MIOTHOCTH
TBEPAOTO Tena. OnbITH, TIeMOHCTPHUPYIOLITHE
3aBUCHMOCTb pacTsDKeHHs (nedopmanuu) mpykKHHBI OT
NPUIOXKEHHOH Ccuibl.  OmBITB,  IEMOHCTPHPYIOLIHE
3aBHCHMOCTb CHJIBI TPEHUSI CKOJIbXKEHHUSI OT Beca Tesa U

XapakTepa CONPHUKACAOLINXCS TOBEPXHOCTEM

dusnyeckue sIBICHUS B NPUPOJE. MPUMEPBI ABHXKEHUS C

3.11 Pa3sNUYHBIMU CKOPOCTSMH B XXKUBOW M HEXHUBOWU MPHUPOJE,
NeUCTBHUE CUJIbI TPEHUSI B IPUPOAE U TEXHUKE
3.12 TexHuueckue yCTpoNHCTBA: JUHAMOMETP, MOAUIUITHUKA
JIABJIEHUE TBEPJIBIX TEJI, )KUIKOCTEM U T'A30B
41 Hasnenne tBEpaoro Ttena. CrocoObl yMeHbIIEHUS W
' yBEJIMYEHUS AaBJIE€HUs
42 JaBnenne raza. 3aBUCUMOCTb JaBJICHUS ra3a OT 00bEMa,
' TeMIIepaTypbl
43 Ilepenaya naBneHus TBEPABIMU TeJIaMH, KUIKOCTSIMHU U
' razamu. 3akoH [lackans. [ITHeBMaTH4ecke MalluHbI
3aBHCUMOCTb  HaBJIEHUS] JKUAKOCTH OT  TIIIyOWHBI.
4.4 Iuppocraruyeckuii mapanokc. Coobmaronuecs: Cocyabl.
I'mppaBanueckne MeXaHU3MBI
Atmocdepa 3emun u armocdepHoe nasieHue. [IprunHb!
45 CYILIECTBOBAHUSl BO3AYIIHONW 0Oonouku 3emu. OmbiT
' Toppudennn. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT
BBICOTBI HaJl YyPOBHEM MODsI
46 Usmepenne armocdepHoro mpasneHus. IlpuGopsr ms
' U3MEPEHUs: aTMOC(EPHOTO AaBICHHUS
JleficTBre KUOKOCTH M ra3a Ha MNOTPYKEHHOE B HHUX
4.7 Teno. BerTankuBaromast (apxumenoBa) cuiia. 3aKOH
Apxumena
4.8 IInaBanue Ten. BoznyxomnaBanue
40 [IpakTrueckue paboOThI:

HccnenoBanrue 3aBUCUMOCTH Beca Tejla B BOJe OT




o0béMa TOrPYKEHHOH B JKHUIKOCTH YaCTH Tela.
Ornpenenenue BuITAIKUBAOLIEH CUITBL, EHCTBYIOILEH Ha
TE€JNO, TNOTPy>kEHHOE€ B  XKUAKOCTb.  lIposepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIENH CHJIbL, AEHCTBYIOLIEH
Ha TeN0 B JKUAKOCTH, OT Macchl Tena. OnbITh,
JEMOHCTPUPYIOLINE  3aBHCUMOCTb  BBITAJIKUBAOLIEH
CHJIBI, IEHMCTBYIOIIEH Ha TENO B XKMAKOCTH, OT 00BEMa
MOTPY>KEHHOW B JKMIKOCTb YaCTH Tela U OT IJIOTHOCTHU
SKUJKOCTH. Konctpyuposanne  apeomerpa WU

KOHCTPYUPOBaHHE  JIOAKM U  OIpeAereHue  eé

rPy30nOAbEMHOCTH

®dusnueckue  SABJEHHMS B NPUPOJE: BIIUSTHHE
4.10 aTMOC(EpHOTO JaBJICHUs Ha KMBOH OpraHu3M, IUIaBaHUE

pBIO

Texnndeckue ycTpoiicTBa: COOOIIAOIINECS COCYBL,
A1l YCTPOWCTBO BOAONPOBOAA, T'MAPABINYECKHN IIpecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOH Hacoc,

apeoMeTp

PABOTA, MOIITHOCTb, DHEPTUA

5.1 Mexannueckasi padota
52 MexaHn4eckast MOLHOCTb
53 IIpocTeie MexaHU3MBL  pblyar, OJIOK, HAKJIOHHAs
' riockocTs. [IpaBuno paBHOBecHs prlyara
54 IIpumeneHue npasuia paBHOBECHS pbIuara K OJIOKy
«3omoroe  mpaBmio»  MexaHukd.  KosdduimeHt
55 MOJIE3HOTO NENCTBUSA MEXaHU3MOB. IIpocTeie
MEXaHHU3MBI B OBITY I TEXHUKE
5.6 ITorenuuanbHas sHEPrUM Tena, MOAHITOrO Haja 3eMién
5.7 Kunernueckas sHeprus
53 IlonHast MexaHudeckas SHeprus. 3aKOH WU3MEHEHUs U
' COXPaHEHUs MEXaHUUECKOH 3Heprux
[IpakTrueckue paboOThI:
59 #Hi#Par###Onpenenenne pabOThl CHIBI TPEHUS TPU

PaBHOMEPHOM JOBUKCHUH TECJla IO FOpPISOHTaJIbHOfI




NnoBepxHOCTU. MccnenoBaHue YyCIOBUM  PaBHOBECHS
peraara. HMsmepenne KIIJI HakJIOHHONW MJIOCKOCTH.

H3yueHne 3akoHa COXpaHEHUsI MEXaHUYECKON SHEPTUU

dusnyueckre sBJIEHHUS B npupoaec:. pblHaru B TEIC

5.10
4eJI0BeKa
TexHuueckue yCTpONCTBA: pbl¥ar, MOABWKHBIA H
5.11 HETIO/IBIIKHBIN OJIOKU, HAKJIOHHAS TUIOCKOCTb, TPOCTHIC
MEXaHHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemMble 371€MEHTDI COAEPKAHUS
pasaena 3JIEMEHTA
TEIIJIOBBIE ABJIEHUA
OcCHOBHBIE TMOJIOKEHUS] MOJIEKYJISIPHO-KHHETUUECKON
61 TEOpUU CTPOEHHs Belecrsa. Macca U pasmepsl
' Mosiekysl.  OmbITbl,  NOATBEP)KAAIOIIME  OCHOBHBIE
MOJIOXKEHUSI MOJIEKYJIIPHOKHUHETUUECKON TEOPUHU
Mopnenn  TBEPAOro, JKMAKOTO W Ta3000pa3HOro
6.2 cocrostHMA BemecTBa. Kpucrammdeckne u amopgHbIe
Tena
OOmbsicHeHHe CBOWMCTB Ta30B, JKUIAKOCTEH M TBEPIBIX TEJ
6.3 HAa OCHOBE IOJIOKEHHUH MOJIEKYJIIPHOKMHETHYECKON
6
TEOpUU
6.4 CMauuBaHue U KanWUIPHbIE SIBJICHUS
6.5 Tennosoe pacuIMpeHue U C:xaTue
66 Temnepatypa. CBsi3b TeMIepaTrypbl CO CKOPOCTBIO
' TEIUIOBOTO ABUKEHUS YaCTHULL
67 Brytpenssist sueprusi. CriocoObl HI3MEHEHUST BHYTPEHHEH
' SHEPTHUH: TEIUIoNepenada U COBEpLIeHHEe paboThI
- Buap!l Temonepenayu: TEMIONPOBOAHOCTb, KOHBEKLNUS,
' U3JIy4YEHHE
6.9 Komnuectso  TemnoTel.  YaenbHas — TEIUIOEMKOCTH




BCIIECTBA

TenmooOMeH M TeIIOBOE paBHOBECHE. Y paBHEHHE

6.10
TEIUIOBOTO Daanca
611 IInaBnenue u oTBepAeBaHUE KPUCTAUIMUECKHUX BEIIECTB.
. Y nenbHas TENI0TA IJIABJIEHUS
[TapooOpasoBanne u  koHaeHcauus.  McmapeHue.
612 Kunenne. VnpenpHast  Temiora  mapooOpa3oBaHMS.
' 3aBHCUMOCTb TEMITEPATYPbl KHIIEHUS OT aTMOC(EpHOro
JaBJICHUS
6.13 BrnaxuocTts Bo3nyxa
6.14 OHeprus TOIUIMBA. Y AeJIbHAS TEIIOTa CrOpaHus
[Ipuruuner  pabotel  TemuoBbix — asuraresned  KIIJ
6.15 TEIUIOBOTO ABHMraresns. TermnoBble OBUraTelId W 3aluTa
OKpY>KaroLen cpenbl
3aKOH COXpaHEHUs U MPEBpAalleHUs] SHEPTHUH B TEIUIOBBIX
6.16
nmporeccax
[IpakTrueckue padoOThI:
OmnpIThbI 1o 0OHapyKEHHIO nefcTBus cu
MOJIEKYJIIPHOTO TPUTSKEHUS.
OmneIThl [0 BBIPALMBAHUIO KPHUCTAJUIOB IOBAapEHHOMN
COJIM MJIU caxapa.
OmnbITeI MO HAOMFOACHUIO TEIUIOBOTO PACIIUPEHUS ra3os,
JKUAKOCTEN U TBEPIBIX TEl.
617 Omnpenenenue naBneHus BO3AyXa B OAJUIOHE HITIPHULIA.

OmbIThI, AEMOHCTPUPYIOLME 3aBUCUMOCTb JaBJIEHUS
BO3/1yXa OT ero 00b&émMa 1 HarpeBaHus M OXJIKACHHUS.
IIpoBepka rUNOTE3bl JMHEWHOW 3aBUCUMOCTU JJTUHBI
cTonduKa >XUIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TEeMIIepaTyphl.

Habnronenne m3MeHeHUs BHYTPEHHEW SHEPruM Teja B
pe3yJbTaTe Teruionepeaayn u padoThl BHEITHUX CHIL

HCCJ’IGI[OBaHI/Ie SIBJIEHUSI TEILIOOOMEHA npu CMCIMBaAHUA




XOJIOJHOM U ropsiuei BOLBL.

OmnpeneneHue KOJAUYECTBA TEIUIOTHL,  MOJY4YE€HHOTO
BOJION TpU TEIIOOOMEHE ¢ HarpeTbiM METAJUTMYECKUM
LUJTUHIPOM.

Omnpenenenue yaenbHON TEIIOEMKOCTH BELECTBA.
Hccnenosanue npouecca HCIapeHHs.

OmnpeneneHue OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Omnpenenenue yaenbHON TEIIOTHI MJIABJIEHUS JIbJA.

6.18

@usnyeckue sBJIEHUS B NOPUPOJE. NOBEPXHOCTHOE
HATAXKCHUE W KANWJUIAPHBIC SABJICHUA B MNPUPOIC,
KPUCTAJUTBI B TpHpoze, usnydenue CoyHLa, 3aMep3aHue
BOZOEMOB, MOpPCKUE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa,

WHEsI, CHera.

6.19

TexHuueckue  yCTpPOWCTBA:  KamWUISAPBL,  MPUMEPHI
WCIIOJIb30BAaHNUsl KPHUCTAJJIOB, >KUAKOCTHBIA TEPMOMETD,
JaTYMK TEMIEPaTypbl, TEPMOC, CHCTEMA OTOIJIEHUs
IOMOB, THUTPOMETPBI, ICUXPOMETP, MapoBas TypOuHa,

ABUTATECJIb BHYTPEHHETO CrOpaHusl.

OJIEKTPUUECKHE U MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Ten. JlBa poaa 3JeKTpUUeCKUX 3apsiioB
BsaumopeiictBue 3apsbkeHHbIX Ten. 3akoH KynoHa

7.2 (3aBUCHMOCTD CHJIBI B3aUMOACHCTBUSI 3aPSUKEHHBIX TeJl OT
BEJTMUUHBI 3aPsAOB H PACCTOSHHS MEX/Ty TeJIaMH )
OnexTpuueckoe nose. Hanmpspok€HHOCTD 3J€KTPUUECKOTO

73 noys. IIpyHuuMn cynepno3uimy 3JEKTPUYECKHX MOJIeH
(Ha Ka4YeCTBEHHOM YPOBHE)
Hocurenu osnexTpuueckux 3apsAfaoB. DJ€MEHTapHBIN

7.4 snexTpuyeckuil 3apsin. Ctpoenue aroma. IIpoBogHuky u
OUBJIEKTPUKU

7.5 3aKOH COXpaHEHUs 3JEKTPUIECKOTO 3apsaaa

76 OnexkTpuueckuii  TOK.  YCIOBUSL  CYIIECTBOBaHUs

SJICKTPUICCKOI'O TOKA. M cTOYHUKY TOCTOSTHHOTO TOKA




JericTBus SJIEKTPUIECKOTO TOKa (TerioBoe,

7.7 XAMHYECKOE, MArHUTHOE). OJEeKTPUUECKHH TOK B
JKUAKOCTSIX U razax
. Onextpuueckass wenb. Cuna ToOKa. DIEKTPUUECKOE
' HalpspKeHHe
- ComnpoTusieHue MPOBOJAHUKA. YnenvHOE
' COIIPOTHUBJICHHUE BEILECTBA
7.10 3axoH Oma 11 yyacTka Lenu
_ IlocnenoBaTenbHOE W HapajuIeIbHOE  COEOUHEHUE
' IIPOBOAHMKOB
Pabota ¥ MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenna
713 DnexTpudeckue Ienu M MOTPEOUTENN 3JIEKTPHUECKOM
' sHepruu B ObiTy. KopoTkoe 3amMbIkaHue
ITocrosiHHBIE MarHuTel. B3aumoneNncTBHE MNOCTOSTHHBIX
7.14
MarHuToB
715 MarnutHoe 1mone. MarHutHoe mnoje 3eMiIu U ero
' 3HaueHue AJIs KU3HU Ha 3emiie
716 OmneiT Dpcrena. MaruutHoe nose 3JeKTPUUECKOTro TOKa.
' IIpuMeHeHne 31eKTPOMarHUTOB B TEXHUKE
JlelicTB€ MAarHUTHOrO TMOJSI HAa MPOBOJHUK C TOKOM.
717 DNeKTpoJBUraTeNb MOCTOSHHOIO Toka. Mcmonb3oBaHue
. 3JIEKTPOABUTATENEeH B TEXHHUYECKUX YCTPONCTBAX M Ha
TpaHCIOPTE
718 Omneiter  @apanes.  SBieHue  dJIEKTPOMArHUTHOMN
. uHaykuuu. Ipasuno Jlenna
DJEKTpOreHepaTop. CrocoOwr MOJTyYE€HHUST
7.19 3JIEKTPUYECKON SHEPTUN. DNEKTPOCTAHLIUHU Ha
BO300OHOBIISIEMBIX HCTOYHUKAX SHEPTHH
[IpakTrueckue paboOThI:
7.20 OmnbITEI IO HAOMIONEHHIO ANEKTPU3ALMH TeJl UHIYKLUEH

U IIPU CONPUKOCHOBEHUH.




Hccnenosanue nAelcTBUSL BJIEKTPUYECKOrO MO Ha
MPOBOAHUKHU U JUBJICKTPUKU.

COopka u mpoBepka pabOTBI BJEKTPHUECKON Ienu
MOCTOSIHHOTO TOKA.

HsmepeHue u peryiupoBaHue CUIIbI TOKA.

H3mepeHue u peryIupoBaHNe HANPSKEHMUSL.
HccnenosaHue 3aBUCUMOCTH CUJIbI TOKA, UAYILETO Yepe3
PE3UCTOP, OT COMPOTHUBJICHUsl PE3UCTOPA U HANPSKEHUS
Ha pe3ucTope.

OmnpITh, IEMOHCTPUPYIOLINE 3aBUCUMOCTDb
3JIEKTPUYECKOTO COINPOTUBJIEHUs] MPOBOAHUKA OT €ro
JUTMHBI, TUIOLAAH TONIEPEYHOro CeYeHUs U MaTepuala.
IIpoBepka mpaBwiIa CJIOXKEHUS  HANpPsDKEHWN  TIpU
MOC/IEZIOBATEIbHOM ~ COEMHEHHUH JBYX pE€3UCTOPOB.
IIpoBepka mpaBuia Ay CUiIbl TOKA NPU MapajieIbHOM
coequHEeHWH  pesuctopoB.  Omnpemenenne  pabOTHI
SJIEKTPUYECKOTO TOKa, MAYLIEro uepe3 pe3UcTop.
OrmpeneneHue  MOIIHOCTH  3JIGKTPUYECKOTO  TOKA,
BBIZIENIIEMON Ha pe3uctope. Mccnenosanne 3aBUCUMOCTH
CUJIBI TOKA, MAYLIEro uepe3 JaMIIOUKy, OT HamlpsKeHHUs
Ha Hell. Onpenenenue KI1J] narpesarens. Uccnenoanue
MArgmMTHOI'O BSaHMOHeﬁCTBHﬂ IIOCTOAHHBIX MAIHUTOB.
I/IsyquI/Ie MArduTHOIO IOJIA MOCTOSAHHBIX MArHUTOB IPU
ux oOpenuHeHNMM ©  pasgeneHud. MccrnemoBaHue
NEeNCTBUS 3JIEKTPUYECKOTO TOKa Ha MAarHUTHYIO CTPEJIKY.
OmnbITEI,  IEMOHCTPUPYIOLIUE  3aBUCHMOCTH  CHJIBI
BSaHMOHeﬁCTBHﬂ KaTylIKHu ¢ TOKOM U MarHuTa OT CHJIbI
TOKa W HallpaBJICHUA TOKa B KaTYyLIKE. I/IsyquI/Ie

HGfICTBPISI MArduTHOIO IOJid Ha MPOBOAHUK C TOKOM.

Koucrpyuposanue u A3y4YCHUE paboThI
SJIEKTPOJIBUTATES. H3mepenue KIIJ
3JIEKTPOABUTATENBHON YCTaHOBKH. OneIThI o

HUCCICOOBAHHUIO ABJICHUA BHGKTpOMaFHHTHOfI WHAYKLIUU:




HUCCJICAOBAHUC W3MEHEHHH 3HaueHUus H HalpaBJICHUA

HHAYKIIUOHHOI'O TOKa

7.21

Ousnueckue SBJACHUS B MNPUPOIE. SJICKTPUUECKHE
sBIeHUss B arMocdepe,  OSIEKTPUUECTBO  JKUBBIX
OpPraHW3MOB, MarHUTHOE TOJIe 3eMiH, Apeid MOJIIOCOoB,
POJIb MAarHUTHOTO TIOJIA JJIsI SKU3HHU Ha 3eMJIe, TIOJIIPHOE

CHUAHHE

7.22

TexHuueckue yCTpPOWUCTBA: OSJEKTPOCKOI, aMIepMerp,
BOJIbTMETP, PEOCTaT, CUETUUK BJIEKTPUUECKON SHEPruHy,
3JIEKTPOOCBETHTENbHbIE ~ MPUOOPBI,  HarpeBaTelbHbIE
3IEKTPONPUOOPHI (mpumepsr), BIIEKTPUIECKUE
MPEIOXPAHUTENH, 3JIEKTPOMArHUT, JJEKTPOJBUIaTelb

MOCTOAAHHOI'O TOKA, reHEPATOP NMOCTOAHHOTI'O TOKA

9 KJIACC
Kon
Kon snemenTa IIpoBepsieMble 3JIEMEHTBI COEPKaAHUS
pasnena
MEXAHWYECKHUE ABJIEHUA
g1 Mexanuueckoe ABWKEHHE. MarepuaibHas TOYKa.
' Cucrema oTcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBIKCHHUSI
83 PaBHOMEpHOE NPSAMOIMHENHOE NBUKEHUE
HepaBromepHoe mnpsiMonuHeiiHOe aBwxkeHue. CpemHsis
8.4 U MTHOBEHHAasl CKOPOCTb TeJla IIPU HEPAaBHOMEPHOM
8 NBUKEHUU
g5 Yckopenue. PasHOyCKOpEHHOE MPSIMOJIMHEMHOE
' IBIDKEHUE
8.6 Cobonnoe mapenue. OnbiTel I anmnes
PaBHOMEpHOE ABHKEHME TO OKpPY>KHOCTU. llepuon u
8.7 yactota obOparuenus. JIuHelHass W YyrjioBas CKOPOCTH.
LlenTpocTpeMUTENBHOE YCKOPEHHE
8.8 Ilepssriii 3ax0oH HeroTOHA




8.9

Bropoii 3akon HeroToHa

8.10 Tpertnii 3axoH HproTOHA
8.11 IIpuHIMO Cynepno3uLuU CUl
8.12 Cuna ynpyroctu. 3akoH ['yka
% 13 Cuna TpeHMs: cula TPEHUsl CKOJIbJKEHHS], CUJla TPEHUs
' MOKOs1, APYrue BUAbl TPEHUS
%14 Cuna TsSKECTM M 3aKOH BCEMHUPHOTO TSITOTEHMS.
' YckopeHnue cBOOOTHOTO MaieHuUs
815 Hsuxenne  mnaHer  Bokpyr  Connua.  Ilepsas
' KOCMHYECKast CKOPOCTb. HeBecoMOCTh 1 neperpysku
816 PaBHOBecme  MmartepuanmbHOH — TOUkH.  AOCOJIOTHO
' TBEPIOE TENO
2 17 PaBHOBecHe TBEPAOro Tena C 3aKPEIUVIEHHOW OCBIO
' Bpawenust. Moment cuibl. LienTp Tsxectu
8.18 Hmnynsc Tena. U3menenne ummnynbsca. UMnyasc cuibl
8.19 3aKOH COXpaHEHMs UMITyJIbCa
8.20 PeaxTuBHOE NBUXKEHUE
821 Mexanuyeckasi padoTa ¥ MOIIHOCTh
820 Pabora cun Tskectw, ympyroctd, TpeHus. CBs3b
' SHEpPTuU U paboThl
823 IloreHunanbHass SHeprust Tena, MHNOAHATONO  Haj
' MOBEPXHOCTBIO 3eMin
8.24 IloreHnmManbHas SHEPIUsl CKATON MPYKUHBI
Kunernueckass oHeprus. Teopema O KHHETHYECKOU
8.25
SHEepruu
8.26 3aKOH COXpaHEHMs] MEXaHUUeCKOH 3HeprUU
IIpakTuyeckne paboOTHI:
Omnpenenenue cpenHell CKOPOCTH CKOJIbXKEHUSI Opycka
WIN [ABWKEHUS LIApUKA IO HAKJIOHHOM IUIOCKOCTH.
8.27 OnpeneneHue yckOopeHusl Tejna MPU PaBHOYCKOPEHHOM

JBUKEHHUH [0 HAKJIOHHOW IJIOCKOCTH.
HccnenoBaHue 3aBUCUMOCTH NYTH OT BPEMEHH IIPH

PaBHOYCKOPEHHOM ABIDKEHHH 0€3 Ha4aJIbHOW CKOPOCTH.




[IpoBepka THUMOTE3BI: €CIAM MPH PABHOYCKOPEHHOM
OBWOKEHUHM 03 HA4allbHOW CKOPOCTH MYTH OTHOCSTCS
KaK psi HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIUE
MPOMEKYTKH BPEMEHU OJMHAKOBBL

HccnenoBanue 3aBUCUMOCTH CHJTBI TPEHUST CKOJIBKESHHUST
OT CHJIBI HOpManbHOro namieHus. OrmnpeneneHue
koapdunuenra TpeHus ckonbkeHus. OnpeneneHue
KECTKOCTH TIPYkUHBL OnpeneneHre pabdOTbI CHITBI
TpeHHUs] TIPU PABHOMEPHOM [BIDKEHWH Tejia IO
rOpU30HTAIBHON ToBepxHOCTH. OmnpeneneHue padoTHI
CWJIbI  yOPyrocTH  MNpU  MOoAbéME  TIpy3a ¢
UCTIOJIb30BAHUEM  HETMOJBIDKHOTO W TOABHIKHOTO

OJIOKOB

duznueckue sIBISHUS B npupoac. MpuiInBbl U OTIIUBBLI,

8.28 nBrokeHre IuiaHeT COJHEYHON CHUCTEMBI, pPEaKTUBHOE
JBUKEHUE KUBBIX OPraHU3MOB
829 TexHuueckne  yCTPOWCTBA:  CHOUAOMETP,  AATYUKHU

MOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKETBI

MEXAHUWYECKHUE KOJIEBAHUA 11 BOJIHBI

Konebarenproe nprkeHne. OCHOBHbIE XapaKTEPUCTHKU

> KOJIEOaHUI: MePUOI, HaCTOTA, aMIUIUTY 1A
09 Marematnueckuit 51 MPYKUHHBIN MasITHUKU.
' [IpeBpalueHue sHEPrun Mpu KOJIeOATETBHOM IBUKEHUU
93 3aryxaromue kosebaHusi. BriHyXneHHbIE KOyeOaHUs.
' PesoHaHC
Mexanuueckue BoJHbL. CBOMCTBA MEXaHUYECKUX BOJIH.
54 IIpononbHble U momnepedHble BOJHBL. J[nMHA BOJHBI U
' CKOpPOCTb €€ pacrpocTpaHeHHsl. MexaHU4ecKue BOJIHBI
B TBEPJIOM Telle, CeHCMUYECKE BOJHbI
9.5 3Byk. I'poMKkoOCTh 1 BrIcOTa 3ByKa. OTpaskeHHe 3ByKa
9.6 WHbpasByk u yapTpa3sByk
[IpakTuyeckne paboOTHI:
97 Omnpenenenne 4YacToThl W mepuoma  KosieOaHM

MAaTEMATHYICCKOIO MasATHHKA.

Omnpenenenne 4YacToThl W Tepuoma  KosieOaHHi




NPY>KUHHOTO MasiTHUKA
UccnenoBanue 3aBUCUMOCTH Tiepuoja  KoseOaHui
NOJBEIIEHHOTO K HUTH TIpy3a OT [UIMHBI HHTH.
UccnenoBanue 3aBUCUMOCTH Tiepuoja  KosebaHui
NPY>KUHHOTO MasiTHUKa OT Macchl rpys3a. lIpoBepka
HE3aBHUCHUMOCTHU nepuoaa kosiebaHui rpy3a,
MOJBEIIEHHOTO K HHUTH, OT MAacChl Ipy3a M KECTKOCTH

npy>kuHbl. MI3MepeHne yCkopeHus: CBOOOIHOTO MafeHuUs

duznueckue sIBIEHUs B npupoac. BOCIIPUATHE 3BYKOB

9.8 JKUBOTHBIMH, 3€MJICTPSACEHUE, CEMCMUYECKHE BOJIHBL,
LyHaMH, 3XO
90 TexHuyeckne yCTPOWCTBA: 35XO0JOT, HCHOJb30BAHUE

yJIbTPa3BYKa B OBITY U TEXHHKE

OJIEKTPOMATI'HUTHOE I10JIE U 3JIEKTPOMAI'HUTHBIE BOJIHbBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHUTHbIE BOJIHBI.

1ol CBolicTBa 3JIEKTPOMarHUTHBIX BOJH
10.2 ITkana 51€KTPOMArHUTHBIX BOJIH
103 OnexTpoMarHuTHas npupona ceera. CKOpOCTb CBeTa.
' BoHOBBIE CBOHCTBA CBETA
10 [IpakTuyeckne paboOTHI:
10.4 HsyueHue CBOWCTB OJJEKTPOMArHUTHBIX BOJH C
MOMOIIIBEO MOOMJIBHOTO TenedoHa
dusznueckue SIBIEHUS B TNPUPOnE. OHOJIOTHYECKOe
10.5 IenCcTBUE BUIUMOTO, yIBTPapUOIETOBOTO 51
PEHTIE€HOBCKOTO U3JIy4eHUN
0.6 TexHuueckue YCTPOWCTBA! UCIIOJIb30BAHUE
' 3JIEKTPOMAarHUTHBIX BOJIH JJI1 COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBas monenb cBera. UCTOUHMKHY CBETA
11.2 [IpssmMonuHelHOe pacnpOCTPaHEHHUE CBETA
11 13 OTtpaxkenne cBeta. [1nockoe 3epkano. 3aKOH OTPAKEHUs
' CBETa
114 IIpenomnenue cBera. 3akOH TMPEJNOMIIEHUS CBETA.

ITonHOE BHYTpEHHEE OTpakKeHUE CBETa




Jlunza. Xoa nydeit B TuH3€

Ontuueckass cucrema (oroanmapata, MUKPOCKONA U

11.6
TeJiecKona
117 I'mas xak onrtudeckas cucrema. biausopykocTts u
' JabHO30PKOCTh
118 Paznoxxenne 6enoro ceera B ciektp. OnbiTel HeroTOHA.
' CnosxeHue criekTpajbHBIX LIBETOB. Jlucnepcus csera
[IpakTuyeckne paboOTHI:
HUccnenoBanue  3aBUCUMOCTH  yIjla  OTPaKEHMUs
CBETOBOTIO Jly4a OT yIJia MaJeHMUsl.
UzyueHne xapakTepUCTHK H300paXeHHs MpeaMera B
IUIOCKOM 3€pKaje.
HccnenoBanue  3aBUCUMOCTH  yrjla  MPEJIOMIIECHHUS
CBETOBOTIO JIy4a OT yIJla MaJeHus] Ha FpaHulle «BO3AYX —
11.9 CTEKJIOD.
[Tony4yenne wn300paXKeHW C MOMOINBIO COOHMparoIeit
JIMH3BL
Omnpenenenne (OKyCHOTO PACCTOSIHMA M ONTHYECKOM
CHWJIBI COOUMpArOIIEH JIMH3BI.
OmnBITHI IO PA3NIOKEHHUIO OEJIOTo CBETA B CIIEKTP.
OneITbl MO BOCHPMSTHUIO 1[BETA MPEAMETOB IMPU UX
HaOIOICHNH Yepe3 LIBETOBbIC (PUIIBTPHI
dusnyeckue sBIeHUs B npupoje: 3atMeHus ConHua u
11.10 JlyHbI, 1IBETA TeJ, ONMTHYECKHE SIBJICHWSI B atMocdepe
(uBet HeOa, pedpakius, paxyra, MUPaK)
1 Texnuyeckue YCTPOMCTBA: OYKH, MEPUCKOTL,
' (doToanmapat, ONTUIECKIE CBETOBOIbI
KBAHTOBLIE ABJIEHWA
191 OmnbiTel Pesepdopna m maHerapHas MOIENb aToMa.
' Monens atoma bopa
12 120 Hcnyckanue u morsiomeHue csera atoMoM. KBaHTBL
' JIunenyaTelie CIEKTPHI
12.3 PapnoaxtuBHOCTB. Anb(a, OeTa- 1 raMMa-u3JIydeHust
12.4 Ctpoenue aromuHoro sigpa. HykioHHass Moaeib




aTOMHOTO siapa. M30tomnel

PanuoakruHbie mpeBpamenus. [lepuon momypacmana

12.5
ATOMHBIX si7iep
126 SnepHble peakunuu. 3aKOHBI COXpaHEHHUs 3apsiiOBOTO U
' MacCOBOI'0 YHUCEN
12.7 DHeprusl CBsI3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
128 Peaxuuu cunTesa u aenenus snep. Mcrounnku sHepruu
' ConHua u 38637
129 HAnepHas oHepreruka. /JleiicTBUE  pPagMOAKTUBHBIX
' W3JTy4€HHUH HA JKUBbIE OPTaHU3MBI
[IpakTuyeckne paboOTHI:
HabmoneHne CIUIOIIHBIX W JIMHEWYaThIX CIIEKTPOB
W3JTy4EHU.
12.10
HccnenoBanue TpPEKOB: W3MEPEHHUE SHEPIHMU YaCTULBI
10 TOPMO3HOMY ITyTH (TI0 poTorpadusim).
UsmepeHne paaroakTUBHOTO (poHA
dusnueckue sBJICHUS B MNPUPOJE. E€CTECTBEHHBIN
pPaavOaKTUBHBIN dom, KOCMHYECKHE ay4y,
12.11 PamIMOAaKTUBHOE W3Jy4YEHHUE MNPHUPOIHBIX MHHEPAJOB,
JNEHCTBUE PAaJUOAKTUBHBIX H3JIYYEHUM HA OPraHu3M
YeJI0BeKa
1212 Texnuyeckue YCTPOICTBA: CIIEKTPOCKOIL,

WHAUBUYAJIBHBIN NO3UMETP, KaMepa Buiscona




MPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOH OBPA30OBATEJBHOM NPOI'PAMMBI OCHOBHOT'O
OBIIET'O OEPA3OBAHUSA

Kon
NpoBepsaeMoro
TpeGoBaHHuA

IIpoBepsiemble TPeGOBAHHS K NPEAMETHBIM Pe3yJIbTATAM
0a30BOro ypoBHsI 0CBOEHHSI OCHOBHO¥ 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOT0 0011ero oopa3zosanus Ha ocHoBe PI'OC

Ilonumanue poan ¢uU3MKM B HAY4YHOIl  KapTHHE  MHPA,
copMIpoBaHHOCTb GA30BBIX HPECTABICHUI O 3aKOHOMEPHO# CBSI3H
¥ TIO3HABAEMOCTH SIBJICHHMI TNPHPOABI, O POJH SKCHEPHMEHTAa B
¢usuke, o cucremooOpasyomed pomu (GU3MKHM B pa3BUTHH
€CTECTBEHHBIX HAyK, TEXHHKH MW TEXHOJOruid, 00 3BOIOLUH
¢u3uHuecKknx 3HaHUN M MX POJIM B LEJOCTHOH €CTECTBEHHOHAY4YHOMH
KapTHHE MHpa, O BKJIAJE POCCUHCKHX U 3apyOeKHBIX Y4YEHBIX-
(hU3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO

MHpa, Pa3BUTHEC TEXHUKHU U TEXHOJIOTHH

3HaHUS O BHWAAX Marepud (BEUIECTBO W IOJI€), O IBIKEHHH KakK
crocofe CyIecTBOBaHUS MaTepuH, 00 aTOMHO-MOJIEKYJISIPHOI TEOpUH
CTPOEHHsI BELIeCTBAa, O (PM3MYECKOH CYLIHOCTH SIBICHHHA NPUPOIBI
(MEXaHMYEeCKUX, TEIUIOBBIX, 3JIEKTPOMArHUTHBIX U KBAHTOBBIX);
YMEHHUE Pa3INyaTh SIBJIEHUS 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U
HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX JaHHOEe (PHU3HUUECKOe
SIBIEHUE;, YMEHHE PACIIO3HABATH MPOSIBIIEHNE U3YUEHHBIX (PU3UIECKUX
SIBIGHUI B OKPY’KAOIIEM MUPE, BbIAENSSA UX CYLIECTBEHHbIE CBONCTBA

(npu3HAKN)

BrnameHne ocHOBaMH TOHSTHUHHOTO amnmapara ¥ CHMBOJHYECKOTO
si3blka (PM3MKHM U HMCIOJIb30BAHUE UX Ul pelleHus y4ueOHbIX 3a1ad,
YMEHUE XapaKTepU30BaThb CBOMCTBA Tel, (PU3MYECKHE SIBICHUS U

MPOIIECCHI, UCTIONB3YS (PyHAAMEHTAIbHBIE 1 SMIHPHUIECKUE 3aKOHBI

VYMeHHE ONMCHIBATH U3yYEHHbIE CBOWCTBA Tel u  (pusHUYeckue

SIBJICHUS, UCTIOJIB3Ys (PU3NUECKIE BETUIUHBI

BnaneHue OCHOBaMHM METONOB HAy4YHOrO IIO3HAHMS C YYETOM
coOmonennst mpaBuil O€30MacHOrO Tpyaa: HaOmoAeHue (PU3HUECKUX
SIBJICHU:

yMEHHE CaMOCTOSTENIbHO COOMpPaTh SKCIEPHMEHTAIbHYIO YCTAHOBKY




u3 JaHHOTO Habopa oO0OpyNOBaHUS MO WHCTPYKLUH, ONMHUCHIBATH XOJ
OMbITa M 3aMUCHIBATD €r0 Pe3yJIbTaThl, (POPMYIHPOBATH BBIBOJIHL,
NPOBEJICHUE MPSMBIX U KOCBEHHBIX H3MEPEHHUI (PU3NIECKUX BEIUYHH:
yMEHHE IUIAHHPOBAaTh HW3MEPEHHs, CaMOCTOSITENIbHO CcoOHpaTh
SKCHEPHUMEHTAJIbHYI0O YCTAHOBKY 1O HMHCTPYKLHH, BBIYHCIATD
3HAYCHUE BEJMYMHbI W AHAIM3HUPOBATH MOJYYEHHBIE PE3YJIBTATBhl C
y4€TOM 3aJJaHHOM MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHMIT,
NPOBEJICHHE  HECIOKHBIX  SKCIEPUMEHTAIBHbIX  HCCIIEIOBAHHUIA;
CaMOCTOSITEIBHO  COOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U
NPpOBOAUTDH HCCJICNOBAHUE Jule] HHCTPYKIHUH, NpeaCTaBIIATh
MNOJYYCHHBIE 3aBUCHUMOCTH (I)I/ISI/ILICCKI/IX BCJIIMUYUH B BUAC Ta6.]'II/II_I u
l"pa(l)I/IKOB, YYUTBIBATH NOTPEITHOCTH, ACTIATh BLIBOALI MO PE3yIbTaTaM

HUCCIICNOBAaHUA

IlonnMaHue  XapakTepHbIX  CBOWCTB  (U3MUECKHX  Mojenei
(MarepuanpHast TO4Ka, aOCOIOTHO TBEPAOE TEJNO, MOAENH CTPOSHHUS
ra3oB, >KHAKOCTEH M TBEPHBIX TeJ, IJIAHETApHAs MOJENb aTOMa,
HYKJIOHHas MOJENb aTOMHOTO Si/ipa) M YMEHHE NPUMEHSTh UX IS

0OBsICHEHUS (PU3UUECKUX ITPOLIECCOB

VYMeHne OOBACHATH (PU3UUECKHE MPOLIECCHl M CBOICTBA TEJ, B TOM
Yucle W B KOHTEKCTE€ CHTYyalHil MPaKTHKO-OPHEHTHPOBAHHOTO
XapaxTepa, B YaCTHOCTH, BBIIBJISITh MPHUYHMHHO-CJIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSCHEHUE C ONOPOil HA U3y4YEHHbIE CBOMCTBA (DUIUUECKHX

ABJICHNH, (PU3NUECKIe 3aKOHbI, 3aKOHOMEPHOCTH U MOJIENH

VYMmeHue pematb pacu€THble 3amaun (Ha Oase 2 — 3 ypaBHEHHI),
UCTIONB3Ysl 3aKOHBI U (POpPMYJibI, CBsI3bIBAKOIIME (PU3UUECKHE
BEJINYMHBL, B YaCTHOCTH, 3alKChIBaTh KPATKOE YCIOBHE 3amadyM,
BBISIBJIATL HEAOCTAIOLIME AaHHBIC, BBIOMPATh 3aKOHBI U (POPMYIIBL,
HeOOXOAMMBIE AJIs1 €€ PeLIeHUs], UCTIOIb30BATh CIIPABOYHBIE AAHHBIE,
IPOBOAUTL PACUYETBl U OLICHUBATH PEATHCTHYHOCTb IOJYYEHHOTO
3Ha4YeHUs] (PU3MYECKON BEJIMUMHBI, YMEHHE OMPEAEATh Pa3MEPHOCTD

(bu3nuecKoil BEIMYMHBL, TIOTYyYSHHON MPU PELISHUH 3a0a4u

YMeHne XapakTepu3OBaTb IMPUHLUIBI JAEUCTBUA TEXHUYECKUX
YCTPOWCTB, B TOM 4HCJIE OBITOBBIX NPUOOPOB, M MPOMBIILIEHHBIX
TEXHOJIOTUYECKHUX MPOLIECCOB MO UX OMHUCAHUIO, UCIIOJb3Ysl 3HAHUS O

CBOWCTBAaX (DU3MYECKUX SBJICHHI M HEOOXOOUMbIE (DHU3MUECKUE




3aKOHOMEPHOCTH

10

YMeHHe HCMOJb30BaThb 3HAHUS O (U3MYECKUX SIBJICHUSAX B
MOBCEAHEBHON KM3HM Jiisi  obecrieueHHss O€30TMACHOCTH  IPH
obpamennn ¢ OBITOBBIMH ~ mpuOOpaMH U TEXHUYECKHMHU
YCTPOWCTBAMH, COXpPAaHEHHUs 3I0POBbS M COONIOACHUS HOPM
SKOJIOTMYECKOTO TIOBEACHUS B OKpYyKarollel cpene; IOHUMAaHHE
HEOOXOIMMOCTH TPUMEHEHHsI JAOCTIDKEHHH (PH3MKH W TEXHOJIOTHUH

11l PaliMOHAJIbHOTO MPUPOAOIONIBb30BaHUS

11

OnbiT mOWMCKa, TpeoOpa3oBaHUs W MPencTaBieHHus WHGOOPMALHU
(U3NUECKOTO CONEpPIKaHHUS C WCIOJIb30BAaHHEM HWH(POPMAITMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI, YMEHUE OLEHHBATh OCTOBEPHOCTb
MOJIyYeHHOW WH(pOpPMAIIMM HAa OCHOBE WMEIOIIUXCS 3HAHUW U
OOTMOJHUTENbHBIX ~ MCTOYHHMKOB, yMEHHE  MCIIOJb30BaTh  IIpHU
BBITIOJTHEHUH Y4YeOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATYPY
(U3NUECKOTO COAEp KAaHMs, CIPABOYHBIE MATEPHAJbI, PECYPChl CETU
HartepHer; BnageHue Oa30BbIMH  HaBbIKAMH  MpeoOpa3OBaHUs
uHPOPMALIUU W3 OAHOW 3HAKOBOM CHCTEMBI B JPYIYIO, YMEHUE
co3gaBaTh COOCTBEHHBbIC IHUCbMEHHBIE M YCTHBIE COOOINEHUsS Ha

OCHOBC I/IH(bOpMaLII/II/I U3 HECKOJIBKMX NCTOYHHUKOB




MEPEYEHb S/IEMEHTOB COAEPXAHWA, MPOBEPAEMbBIX HA OIra o

PUN3NKE

Kog
1

11

12

13

14

15

MpoBepsieMblii 3NEMEHT COflepPXKaHWS
MEXAHNYECKWE ABNEHNA

MexaHunyeckoe OBw>KeHMe. MartepuasbHad Touyka. Cuctema  OTCYéTa.
OTHOCUTENLHOCTL ABWKEHUS

PaBHOMepHOe M HepaBHOMePHOe ABMkeHue. CpefHss cKopocTb. Popmyna ans
BbIUMC/IEHWS CpefHel CKopocTu: v = S/t

PaBHOMepHOe I'IpFIMOI'II/IHeI\/'IHOG [BWXeHre. 3aBMCMMOCTb KOOopAuHAaThbl Tena oOT
BPeMeHN B Cny4vae paBHOMEPHOIo I'IpﬂMOI'II/IHGI7IHOFO OBVXEHUA:

X(t)y=x0+ uj
Fpaqlem 3aBUCMMOCTU OT BPEMEHM [NA TMPOEKUUN CKOPOCTW, NPOEKLNN

MepeMeLLieHns, MyTi, KOOPAMHATbl MPU  PABHOMEPHOM  MPAMOVMHEHOM
[BUXEHUM

3aBUCUMOCTb KOOPAMHATbI Tena OT BPEMEHW B CNy4yae PaBHOYCKOPEHHOrO
MPSIMOIMHEHOTO IBUYKEHMS:

t2
Sx(0 =tq*t+ax* -
(DOpMy.I'IbI ana npoekunn nepemMeLwleHns, npoeKunn CKOPOCTU W TMPOEKUnn

YCKOPEHMS Npy paBHOYCKOPEHHOM MPAMOIMHEHOM [ABMKEHUN:

t2
sx (t) = o0x-t+ax- -,

nx(O=o00x~ax 4,

r’v(0 =coast.

n2y2-~ =2axsx

rpa(bl/IKI/I 3aBUCMMOCTW OT BpPEMEHU AN14 MNPOEKUUN YCKOPEHUA, TMPOEKLUNN
CKOpPOCTH, NpPOoeEKUnnN nepemMeweHnsa, KoopaunHatbl TMpU pPaBHOYCKOPEHHOM
I'IpﬂMOfII/IHGI7IHOM OBVDKEHUN

CB060aHOe MageHve. PopMynbl, OnNUCbIBatOLLE CBOGOAHOE MafeHue Tena Mo
BEPTVKAIM (OBWXKEHME Tena BHU3 WM BBEPX OTHOCWUTENbHO MOBEPXHOCTY
3emnm). padku  3aBUCKUMOCT OT BPEMEHW [N MPOEKLUU  YCKOPEHWS,
MPOEKLUMM CKOPOCTU W KOOPAWMHATbI Npu CBOGOAHOM nNafeHuM Tena no
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17

18
19

1.10

111

112

BEPTUKaNIN

CKOpOCTb PaBHOMEPHOrO [BVXKEHWsI Tena Mo OKPY)XXHOCTW. HanpasneHue
CKOPOCTH.
dopmyna Ans BLIMWCNEHNS CKOPOCTU Yepe3 paauyc OKPYXKHOCTU U Mepuof

ob6paLLeHns:
2n
°~ T

LIeHTpOCTpeMUTENbHOE  YCKOPEHMEe.  HanpaBneHve  LEHTPOCTPEMUTENBHOIO
YCKOpeHVs. dopMyna Ans BbIYUC/IEHNS| YCKOPEHUS:

2
%
ct,, = ----
L R
dopmyna, CBA3bIBAIOLLASA MEPUOS, M 4aCTOTY ObpaLLeHus:
1
v —~I

Macca. NMnoTHOCTb BelecTBa. PopmMyna Ans BblMUCIEHUA NAOTHOCTU:

p=T

Cuvna - BeKTopHas u3nyeckas sennunHa. CnoxeHve cun
FABneHne nHepumn. MepBbiid 3aKkOH HblOTOHA

BTopoii 3aKoH HbloTOHa:

F =m-a

CoHanpaB/ieHHOCTb BEKTOpa YCKOpPeHUs Tena 1 BEKTopa CiMbl, AeNCTBYIOLLEHA Ha
Teno

B3avmogelicTre Ten. TpeTuii 3akoH HbloToHa:

A2-4 = “ALA2

TpeHvie NOKOS 1 TPeHWe CKOMbXeHWs. DopMyna ANs BbIYUCIEHWS MOAYNS CUMbI
TPEHUS CKOMbXKEHUS:



113

114

115

1.18

ma"
T

[Jethopmayms Tena. Ynpyrue w Heynpyrve fedopmaumn. 3akoH Ynpyroin
fethopmaumn (3akoH Myka):

F=kAI

BcemupHoe TaroteHne. 3aKoH BCEMUPHOTO TArOTEHMS:

T, -W
F =6 1, %
R
Cuna TaXKecTu. YCKopeHue CBOﬁOp,HOFO nageHus.

dopmyna 419 BbIYUCNEHNS CUSTbI TSXKECTU BOM3N NOBEPXHOCTU 3emn: F = mg.
[smxeHne nnaHet Bokpyr ConHua. MNepBas KOCMUYEeCKas CKOPOCTb.
HeBecoMOCTb 1 neperpysku

VIMnynbC Tena - BEKTOPHaA (hn3nYecKas BenymHa.
p =TiH
Mmnynbc cuctembl Ten. i3smeHeHvne nvnynbca. iMnynsc cunbl

3aKOH COXpaHeHWst MMyNbca ANs 3aMKHYTO CUCTEMbI TeN:

p=1w M\ +w2iX = const
PeakTnBHoe ABWXEHNE

MexaHnueckast pabota. ®Popmyna ang BblYMCNEHUS PabOTbl CUMbI:

A= ApCoeCl

MexaHn4yeckaa MOLLHOCTb:

N= —
t

KunHeTuuyeckas 1 noTeHuuanbHas aHeprus. dopmyna ans BblYMCNeHUs
KWHETWNYECKOW 3HEpruu:

Teopema 0 KMHETUYECKOI aHeprin. dopmMyna Ans BblUMCIEHNS NOTEHLMANbHOM



1.19

1.20

121

122

123

3HEprum Tena, NOAHATOro
Haf 3eMnéi:

Ep=mgh

MexaHunyeckasa aHeprus:

E —E m+E

3aKOH COXpaHeHsi MeXxaHNYecKon aHeprun. dopmyna Ans 3aKoHa COXpaHeHMs

MEeXaHWYeCKOI 3HEPTrN B OTCYTCTBME CUN TPEHUS: E = const.
MpeBpalLeHe MexaHUYeCKO 3Heprum Npu HaMuMmM CUMbl TPEHUS.

[MpocTble MexaHn3Mbl. «30/10TOe NPaBUIo» MexXaHUKK.
Pblyar. MOMEHT cwnbl: M - FI.

YcnoBue paBHOBeCUA pblyara:

MoABWKHbIA 1 HENOABWMXHbIN 6110KkK. K[ nNpocTbiX MexaHWU3MOB,

_ Yoesed
‘3arpayeHHas

[asneHune TBEpAOro Tena.
dopmyna A1 BblUNCIEHUA AaBNEHUA TBEPAOro Tena:

F

[aBneHue rasa. ATMoCHepHoe AaBNeHme.
MapocTaTUYecKoe AaBneHne BHYTPU XMIKOCTMW.
dopMyna ans BbIUMUCNEHWS AaBNEHNS BHYTPY YKMUAKOCTM:

p =p® + p W1

3akoH Mackans. 'mapaBnMYecKnin npecc

3akoH Apxumega. Ddopmyna And  OnpefeneHns  BblTaNKMBatOLLER
[eVCTBYHOLLEN Ha Teslo, MOrPY>KEHHOE B XKMAKOCTb MW ras:

Ycnosue nnasaHua Tena. [naBaHue CyoB W BO3AYyXOMN/iaBaHUE

CU/bI,



1.24

125

126

127

1.28

129

1.30

MexaHuueckne KonebaHua. AMNIUTYAa, Mepuog W 4vactoTa  KosnebaHuu.
dopmyna, CBA3bIBatOLLAA YacTOTy M Nepuos KonebaHuii:

1
v~ T
MaTeMaTUYecKUiA 1 MNPY>XWUHHBbIA  MasTHUKW. [peBpalleHne 3sHepruv  npu
KonebateslbHOM [ABVXXeHUU

3aTyxaroLime KoneGaHus. BbIHYXAeHHbIE KOnebaHus. Pe3oHaHe

MexaHnyeckne BOMHbI. [MpoAonbHbIE M MOrnepeyvHble BOMHbLL [MHA BOMHbI H
CKOpPOCTb pacrnpocTpaHeHNA BOJIHbI:

X=n-T

3ByK. 'pOMKOCTb M BbiCOTa 3BYKa. OTpakeHVe 3BYKOBOW BO/MHbI Ha FpaHuLe
ABYyX cpef,. NHhpasByK 1 ynbTpasBykK

MpakTuyeckne paboT bl

3mepeHve cpefiHeld MNIOTHOCTW BELLECTBA; apXMMEeLOBOM CU/bl; XKECTKOCTM
NPY>XXUHbI; KO3PMUUMEHTA TPEHUS CKOMbXEHWS; paboTbl CWU/bl TPEHWUS, CWbI
YNpyrocTu; CpefHeli CKOPOCTM ABWKEeHUS Bpycka MO HaK/IOHHOW MI0CKOCTY;
YCKOpeHns Opycka npu [ABWKEHWU M0 HaK/IOHHOM NIOCKOCTW, 4acToTbl W
nepuoga KonebaHWii MaTeEMaTMYeCKOro MasiTHMKa; 4acToTbl U Mepuoga
KONebaHWin NPY>XMHHOrO MasiTHMKA; MOMEHTa CWAbl, AEMCTBYHOLLENO Ha pblvar;
paboTbl CUMbI YNPYrocTn Mnpu MNOAbLEME rpy3a C MOMOLLBIO HEMOLBMXKHOIO
610Ka; paboTbl CU/IbI YNPYTOCTU MpY NOAbEME py3a C MOMOLLLHO MOABWXHOIO
6noka.

WccnegoBaHne 3aBMCUMOCTU apXMMeELOBOM CWbl OT 0ObEMA MOrpy>XXEHHOW
4acTuh Tefla U OT MAOTHOCTM XXMUAKOCTU; HE3aBMCUMOCTU BbITA/IKUBAIOLLEN CUbI
OT MacChl Tena; CUbl TPEHUS CKONBXKEHWS OT CU/bl HOPMa/IbHOTO [aBNeHNs 1 OT
pofa MOBEPXHOCTW; CW/bl YMPYrOCTU, BO3HWKAKOLWEN B MPY)XXWMHE, OT CTeneHu
aeopMaLmn NpY>XMHbI; YCKOPEHUS Gpycka OT Yria Hak/loHa HarpaBnstoLLEN;
nepuoga (4acToTbl) KOMebaHWn HATAHOrO MasTHMKA OT A/IMHbI HWATKW; Mepuoga
KonebaHWin MNPY>XMHHOMO MasiTHMKa OT MacCbl rpy3a W >XECTKOCTU MPY>KUHbI;
nccnefoBaHe He3aBMCMMOCTW nepuofa KonebaHui HUTSHOro MasiTHUKa OT
maccbl rpysa. MNpoBepka ycnoBus paBHOBECUS pblyara

®usnyeckne asnedns B npupoge: TMPUMEPbI ABMXKEHUA C  pPas3/IMYHbIMU
CKOPOCTSAMW B >KUBOW W HEXMBOW NPUPOLE, LeNCTBUE CUMbl TPEHUS B NPUpOLe U
TEXHUKE, MPWUMBbI W OT/IMBbI, [ABWMXEHWMe nnaHeT CONHEYHON CUCTEMbI,



131

21

2.2

2.3
2.4
25

2.6

2.7

2.8

2.9

2.10

PEaKTUBHOE [BMXXEHMWE XXMBbIX OPraHW3MOB, pblyaru B Tefle YenoBeka, BUSHUE
aTMOC(EPHOro [aBMeHUs Ha XXMBOW OpraHu3Mm, MnaBaHWe pblb, BOCNpusATUE
3BYKOB YXMBOTHbIMW, 3eM/IETPACEHNE, CEACMUYECKIME BOJHbI, LlyHaMK, 3X0
TexHnyeckne ycTpoiicTea: CMUAOMETP, AATYUKW TMOMOXEHUSA, PACCTOAHUA WU
YCKOPEHUs, AMHAMOMETP, MOAWWMHUKKA, PakeTbl, pblyar, MOABMXHBIA 1
HENoABMXXHbIA 6/I0KM, HAKNOHHaA M0CKOCTb, MPOCTble MeXaHW3Mbl B ObITy,
coobLuatoLmecs cocyfpl, YCTPOMCTBO BOZONPOBOAA, MAPaB/IMYECKUIA Mpecc,
MaHoOMeTp, 6GapomeTp, BbICOTOMepP, MOPLUHEBO Hacoc, apeoMeTp, 3XOsoT,
NCMONb30BaHWe y/bTPas3ByKa B ObITy U TEXHUKe

TEMNOBbIE ABNEHNA

OCHOBHbIE  MOMIOXKEHWS  MOMIEKY/IAPHO-KUHETUYECKO — TEOpUM  CTPOEHUS
BellecTBa. Mogenn TBEPAOro, XWAKOro U ra3o06pa3HOro COCTOSIHWIA BELLECTBA.
KpucTannnyeckne n amopHble Tena

[BwxeHne dactuy, BewectBa. CBA3b CKOPOCTU  OBWXKEHUA 4acTuy C
TemnepaTypoii. bBpoyHOBCKOe fBWKeHUe, anddysns

CmaumBaHue 1 KanuansapHble ABfeHns
Tennosoe pacLumpeHne n cxatue
TennoBoe paBHOBECKE

BHYTpeHHSs aHeprvs. PaGoTa M Tennonepeaya Kak CrocoObl W3MEHEeHUs
BHYTPEHHE 3Heprumn

Buapbl Tennonepegayn: TENIONPOBOAHOCTL, KOHBEKUMA, U3lyYeHue

HarpeBaHne © oxnaxgeHne Ten.  KonnyectBo  TennoThbl.  Y[enbHas
TENM0EMKOCTb!

Q=an(tW L)

3aKOH COXpaHeHUs 3HepruM B TEMIOBbIX MPOLIECCaX. YpPaBHEHWE TemnnoBoro
HanaHca:

—on—..=0

WcnapeHne un koHAeHcauwsi. I3MeHeHWe BHYTPEHHEA 3Heprum B mpouecce
ncnapeHnss 1 KoHaeHcauun.  KuneHve >KMAKOCTW. YaAenbHast —TensjoTta
napoobpasoBaHns: L =0 T
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2.12

2.13

2.14

2.15

2.16

2.17

31
3.2
33

3.4

35

BnaxkHoCcTb BO3ayxa

MnaBneHve U KpUCTaNMM3aLMs. VI3MeHeHMe BHYTPEHHE 3Hepruu  npw
MAaBMEHUN N KPUCTaNIM3aUMN. Y aenbHas TennoTa NnasieHus:

BHYTpPeHHAA 3Heprua cropaHus Tonavea. Y enbHada TennaoTa cropaHus TonvBea:

qg=0/T

MpuHUKMNbI paboTbl TennoBbIX apuratenein. K tennosoro asurarens

MpakTuyeckne paboT bl

M3mepeHne yaensHO TEnn0EMKOCT METa//IMYECKOro LUMANHAPA; KONMYECTBa
TENnoThbl, MOMYYEHHOrO0 BOJON KOMHATHOW TemnepaTypbl (UKCUPOBAHHOM
Maccbl, B KOTOPYK OMyLEH HarpeTblil UWAMHAP, KOMMYecTBa TensoThl,
OTAAHHOI0 HarpeTbiM UWIMHAPOM, MOCNe OMycKaHUs ero B BOAY KOMHATHOM
Temnepatypbl; OTHOCUTE/IbHOM BM&KHOCTU  BO3AyXa; YAENbHOW TenioThl
nnaBneHns nbfa. lMccnegoBaHne U3MEHeHWs TemnepaTypbl  BOAbl  MpU
Pa3NYHbIX YCNOBUAX; SIBMNEHWS TENJ000MeHa MpY CMELUMBAHWU XOMOAHON W

ropsveit Bofpl; NpoLecca ncnapeHus

®usnyeckne asnedus B npupoge: MOBEPXHOCTHOE HATAHKEHWE W KalWANApHble
ABNEHVA B Mpupofe, KpucTasibl B npupoge, u3nyyeHne ConHua, 3amep3aHue
BOLOEMOB, MOpPCKUe 6pu3bl; 06pa3oBaHNe pockl, TyMaHa, MHes, CHera

TexHuyeckne ycTpoicTea: Kanunndapbl, NpMmMepbl NCMOSb30BaHUSA KPUCTa/OB,
XXNLKOCTHBLIN TEPMOMETP, AaTuMK Temnepatypbl, TEPMOC, CUCTEMA OTOM/EHUS
[IOMOB, TMrPOMETpPbI, MCUXPOMETP, MapoBas TypbwuHa, ABWUraTeNlb BHYTPEHHEro
cropaHusa

ANNEKTPOMAIHNTHBIE ABNEHNA
AnekTpm3aums Ten. [ga B1Aa 3NeKTPUUECKMX 3apsfoB
B3avmMogelicTBre 3apsXkKeHHbIX Ten. 3akoH KyrnoHa
3aKOH COXpaHeHWs 3/1eKTPUYECKOro 3apsasa

AnekTpuueckoe Mone. HanpsXEHHOCTb  9NEKTPUYECKOro nons.  MpuHUMN
CYneprno3nLmM 3NeKTPUYECKUX Noneli (Ha KauecTBEHHOM YPOBHE)

HocuTtenn anekTpuueckmx 3apsaoB. [eiiCcTBME 3MEKTPUYECKOro nons Ha
3NeKTpUYecKme 3apaabl. MPOBOAHUKN 1 AN3NEKTPUKN



3.6

3.7

3.8

3.9

3.10

311

3.12

3.13

3.14
3.15

3.16

MOCTOAHHBIV 3NEKTPUYECKNA TOK. [eACTBUA 3NeKTPUYECKOro Toka. Cuna Toka.
HanpspxeHue.
| =q/t, U =Alqg

ONeKTPUYECKOe COMPOTUB/IEHME. Y [IeNIbHOE 3/IEKTPUYECKOe COMPOTUB/IEHME:
R =pl/S

3akoH OMa AN yyacTka aNneKTpryeckoi uenn: /' U/R

MocnepoBaTenibHOE CoefMHEHME MPOBOAHNKOB:

/1=/2; m=U+n2-R=R{-R2
MapannensHoe coefMHeHWe NPOBOAHNKOB PaBHOIO COMPOTUBIEHNS:
U=U2,I=Ili+I2R=".

CwmelLaHHble coeaNHeHNs NMPOBOAHNKOB

PaboTa u MOLLIHOCTb 3/IEKTPNYECKOIO TOKa. A = Ult, P ul

3akoH [xoyna - JleHua:

0= Rt

OnbIT 3dpcTega. MarHWTHOe NofMe MPSAMOrO MPOBOAHMKA C TOKOM. JIMHUM
MarHUTHOW MHAYKLMK

MarHutHoe mone MOCTOAHHOrO  MarHuTa. B38.I/IMO,U|6I7ICTBI/IG NOCTOAHHLIX
MarHMToB

[elicTB/e MarHMTHOro NoJisi Ha MNPOBOAHMK C TOKOM
OnbITbl ®apases. ABneHve 3N1eKTPOMarHUTHOM MHAYKUMK. Mpasmio JleHua

MpakTuyeckne paboT bl

N3mepeHne  2MEeKTPUYECKOTO  COMPOTUB/IEHMSt  PE3NUCTOPa;  MOLLIHOCTM
3M1EKTPUYECKOr0 TOKA; paboTbl 3/1EKTPMYECKOr0 TOKa.

WccnepoBaHne 3aBMCMMOCTM  CWNMbl  TOKA, BO3HMKAOLLErO B  MPOBOAHMKE
(pe3ncTopbl, TAMMOYKa), OT HaMpsKEHUS Ha KOHLAX MPOBOAHMKA; 3aBUCUMOCTU
COMPOTMBNEHNS OT [ANIMHbI NMPOBOAHMKA, N/OLWAAN €ro MornepeyHoro CeYeHust n



YACIBLHOI'O COMMPOTUBJICHUA.
IIpoBepka mpasmiia il SIEKTPUUECKOTO HANPSDKEHUS MPH MOCIENOBATENbHOM
COEOMHEHUN NPOBOJHHUKOB, TNpPaBHJA U CHJIBI 3JIEKTPUYECKOTO TOKa TMpHU

HapajieIbHOM COCIMHEHUH IPOBOAHUKOB (PE3UCTOPBI U JIAMIIOYKA)

Quznueckue A6NeHUs 6 NpUpode: DIEKTPUYECKHE SBJIEHHA B arMocdepe,

3.17 3JIEKTPUUECTBO JKUBBIX OPraHM3MOB, MATHUTHOE MoJjie 3eMiH, Apeid momocos,
POJIb MAarHUTHOTO TIOJIA IJIA JKU3HH Ha BCMJ'IC, MOJHAPHOC CUAHUEC
Texnuueckue ycmpoiicmsa: 3JIEKTPOCKON, aMIepMETP, BOJBTMETP, PEOCTarT,
CUETUHK  DJIEKTPUYECKOW  JHEPIrHWH, O3JEKTPOOCBETHTENbHBIE  IPUOOPHL,
3.18 HarpeBaTeIbHbIC 3IEeKTPOTIPHOOPHI (npumepni), SNIEKTPUUECKUE
NPeNOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOABUIaTeNlb MOCTOSHHOIO TOKa,
TeHepaTop MOCTOSIHHOTO TOKa
3.19 OnextpoMmarHuTHble BoHBL Ilkana 31ekTpoMarHUTHBIX BOJIH
3.20 JlyueBas monens ceera. IIpsaMonuneiiHOe pacpoCTpaHEHHE CBETa
3.21 3akoH oTpaxkeHus cseta. Ilnockoe 3epkano
3.22 IIpenomnenue ceera. 3aKOH MPEJNIOMIIEHHUS CBETa
3.23 Jucnepcus ceera
324 JInnza. Xox nydeir B nuH3e. POKycHOe paccTosiHMe JMH3BL Onruueckas cuiaa
' munsel. D = 1/F
3.25 I'na3 xak ontudeckasi cuctema. Onrudyeckue NpuOOPsI
Ipaxmuuecxue padbomui
WsmepeHue onTuueckoll CHbl coOuparomeii JIMH3bI, (OKYCHOTO PaCCTOSIHUS
cobupatomeid JmH3bl (IO CBOWCTBY pPaBEHCTBA pa3MepoB MpeaMeTa |
n300pakeHIsI, Koraa npeaMeT pacroJioXKeH B JBOWHOM (oKyce), mokaszaTess
3.26 MIPEJIOMIIEHHUS CTEKIIA.
UccnenoBaHue cBoiiCTBA H300pakeHUs1, IOJYYSHHOTO ¢ TIOMOIIbI) CoOuparomei
JUH3BI, W3MEHEHUs (OKYCHOTO pAacCTOSHHUSI JBYX CJOXKEHHBIX JIMH3;
3aBHCUMOCTHU yIJIa MPEIOMJIEHHUs] CBETOBOTO JIyda OT YIJIa MaJeHUs Ha TPaHuLle
«BO3MyX — CTEKJIO»
397 Qusuueckue saenenus 6 npupooe: 3atmenust Comnua u JlyHbI, IBeTa Tedw,
' ONITHYECKUE sIBJIEHHs B aTMocdepe (1BeT Heba, pedpakiysi, pagyra, MUpax)
328 Texnuueckue ycmpoiicmea: O4YKH, TepucKor, (HOToammapar, ONTHYECKHE
' CBETOBOJIBI
4 KBAHTOBLGIE ABJIEHUA




PagnoaxTuBHOCTb. Aubda-, Oera-, raMmma-usnydeHus. Peakiuu anbba-u Gera-

4.1
pacmana

42 Omnwbitsl Pesepdopaa no paccessHuro anbga-vactuil. IlnanerapHas Moaens atoma

4.3 Cocras atoMHoro siipa. M3oTonsl

4.4 Ilepuon nosypacnana aTOMHBIX sITiEp

4.5 SAnepHbie peakiuu. 3aKOHbI COXPaHEHMsI 3apA0BOr0 U MaCCOBOTO YHCET
Qusuyeckue sABNeHUA 6 HpUpPoOe: ECTECTBEHHBIA PaJMOAKTUBHBIA  (OH,

4.6 KOCMHYECKHE JIy4d, paJuOaKTUBHOE W3JIyd€HHUE IPUPOJHBIX MHUHEPAJIOB,
Z[efICTBI/Ie PaaAriOaKTUBHBIX I/IS.]'IyLIeHI/Iﬁ Ha OpraHu3M 4€JjIOBCKA

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, WHAUBUYAJbHBIN 103UMETpP, Kamepa

Bunecona, sinepHast SHEpTreTHKa




YYEBHO-METOAHYECKOE OBECIIEYEHUE OBPA30BATEJIHHOI'O
MMPOLIECCA
OBSI3ATEJBHBIE YUYEBHBIE MATEPHAJIbI IS YYEHHKA

YYEBHO-METOJHYECKOE OBECIIEYEHUE OBPA3OBATEJIHLHOI'O
MPOLIECCA

OBA3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JIJISI YUEHHKA

» ®usuka: 7-ii xnacc : 6a3oBblii ypoBeHb: yueOuuk / U.M. Ilepouukun, A Y. FBaHoB.
Mocksa : AkuuonepHoe obuectBo «HU3narensctBo «IIpocsenienney, 2024.

» ®usuka: 8-if knacc : 6a3oBblii ypoBeHb: yueOuuk / U.M. Ilepouukun, A Y. MBaHos.
Mocksa : AkunoHepHoe obmectBo «HM3narensctso «IIpocsewmenuey, 2024.

> ®usuka: 9-if knacc : 6a3oBblit ypoBeHb: yueOuuk / U.M. Ilepoiukun, A Y. MBaHos.

Mocksa : AkuuoHepHoe obmectBo «M3natenbcTso «IIpocsemenue», 2024,
>

>

METOJUYECKHUE MATEPHAJIBI JUISI YYUTEJIA

» ®@usuka: 7-ii knacc : 6a30BbIi ypoBeHb: yueOHuk / U.M. Iepoiunkun, A . UBaHOB. —
Mocksa : AknmonepHoe obuectBo «M3narenscro «IIpocsenenney, 2024.

» ®usuka: : 0a30BbI YypOBEeHb . COOPHUK BONMPOCOB M 3ana4 : yuebHoe nocobue / AE.
Mapon, E.A. Maposn, C.B. ITozoiickuii. — Mocksa : [IpocBerienue, 2023.

» KonTposbHble U camMocTosiTenbHbIe paboThl Mo (usuke. k yueOHuKy A.B. IlepbimkuHa
«®Duzuka. 7,8,9 xnaccery. ®I'OC (x HoBOMYy yueOHuky) / O.U. I'pomuesa. — M.: U3natenscTBo
«Jx3amen», 2020.

» ®usuka : 7-it knacc : 0a30BbIN YPOBEHD ;| AMIAKTHYECKHE MaTEPHabl | yaeOHOe mocobue
/ A.E. Mapon, E.A. Mapon. — Mocksa : IIpocBemenue, 2023.

>

» ®usuka: 9-it kiacc : 6a30Bblii ypoBens: yuebuuk / UM. Iepoimkus, EM. T'ytHuk 1 ap.
— Mocksa : AkiuoHepHoe obmmectso «H3natenscro «IIpocsernenuey, 2023.

» ®@usuka : 9-# knacc : 6a30BbIf ypoBeHb | MeromaMYecKoe mocobue k ydeOHuky .M.
Ilepbiukuna, E.M. TI'yrauk, A M. HMsanosa, M. A. Ilerposoii / O.A. Uepnuxosa, C.H.
I'manenkosa, B.B. Kynpsisues. — M.: IIpocsemenne, 2023.

» Kupux JLA., Hypmusnckuii A Y. @usuka. 9 kinacc. Pa3HOypOBHEBBIE CAMOCTOSTENbHBIE U
TE€MAaTUYECKHE KOHTPOJbHbIE padOTBl U1 MOATOTOBKM K TOCYZApCTBEHHOW MTOrOBOM
arrecraruu. — M.: MJIEKCA, 2012,

» COopruk 3azmau no ¢usuke: 7-9 k.. k yueOuukam A B. Ilepeiukuna u ap. «Pusuxa. 7
knacey, «Pmsuka. 8 kmace», «Dusuka. 9 kmace» ®I'OC (k HOBBIM yueOHukam) / AB.
Iepoiukug; coct. I''A. Jlonnosa. — M. : U3natensctBo «Jx3amen», 2017.

» Mapoun A E. ®usuka : COopHUK BOMpocoB u 3axa4. 9 ki : yueb.mocodue / A.E. Mapos,
E.A. Mapos, C.B. ITozoiickuii. — M.: Ilpoda, 2019.

I'pomueBa O.M. KoHTponbHBIE M caMOCTOsITEbHbIE paboThl MO ¢u3mke. 9 KiIacc: K

yueOuuky A.B. Ileprimukuna, E M. ['yrHuk «@usnka



LNPPOBbLIE OBPA3OBATEJIbHbLIE PECYPCbI 1 PECYPCbI CETU

NHTEPHET

> bubnnoteka LUMHPOBOro 06pa3oBaTe/ilbHOr0 KOHTEHTA : omuMaibHbIN canT. - URL:
https://urok.apkpro.ru/

> Mos wWwkona : opuumnansHbii cant. - URL: https://mvschool.edu.ru/

> Cpam N'MA: Pewy OI3. - URL: https://phvs-oge.sdamgia.ru/

MNPOBEPAEMBIE HA OI'3 10 ®UN3NKE TPEBOBAHNA K PE3YJ/IbTATAM
OCBOEHUMA OCHOBHOW OBEPA3OBATEJ/IbHOW NMPOIrPAMMbBI OCHOBHOI'O
OBLLIEIN O OBPA3SOBAHUA

Koz
NpoBepsieMOro
TpeboBaHUSA

MNpoBepsieMble TPe6OBaHMA K NPeAMETHbIM pe3yibTaTam 6a30Boro
YPOBHS1 OCBOEHUSI OCHOBHOW 00pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOIO
o6Lero obpasoBaHnA Ha ocHoBe PIOC

lMoHMMaHMe ponu (U3NKM B HAayyHO KapTMHe Mupa; CHOPMUPOBAHHOCTb
6a30BbIX NPeACTaBNEHWIA 0 3aKOHOMEPHOI CBSI3W U MO3HABAEMOCTU SIBMEHI
npupoabl, 0 PONN 3KCMEPUMEHTA B (PU3MKE, O CUCTEMOOOpPa3yHOLE pPonu
(M3MKN B PasBUTUM ECTECTBEHHbIX HayK, TEXHUKW W TEeXHOMOruin, 06
3BOMOLMM (PU3NYECKMX 3HAHMIA U UX PONN B LIENOCTHOW eCTECTBEHHOHAYUHOW
KapTMHE MUpa, O BK/IAAE POCCUICKMX W 3apyBeXHbIX YYEHbIX-(N3NKOB B
pasBMTNE HayKW, OOBLSACHEHWE MPOLECCOB OKPYXXAMLLIEro Mupa, pas3BuTUE
TEXHUKN 1 TEXHONOT WA

3HaHMA 0 BUAax Matepun (BELLECTBO W MOE), O ABVDKEHUM Kak crocobe
CYLLECTBOBaHWUSA MaTepuu, 06 aTOMHO-MONEKYNIAPHON Teopuu  CTPOEHUs
BELLEeCTBa, O (DU3NYECKOW CYLLHOCTW SBEHUA Npupoabl (MexaHWuecKux,
TensoBbIX, 3/EKTPOMAarHUTHbIX U KBAHTOBbLIX); YMEHWE pa3finyatb SB/EHNSA MO
OMMCaHMIO UX XapaKTepHbIX CBOMCTB M HA OCHOBE OMbITOB, AEMOHCTPUPYHOLLMX
[aHHOe (hU3NYECKOe SIBNEHME; YMEHWe Pacro3HaBaTb NPOSB/IEHNE U3YYEHHbIX
(h3MUecKUX ABNEHWUI B OKPYXalOLEeM Mupe, BbILENSAS WX CYLLEeCTBEHHbIe
cBoncTBa(nNpu3HaKm)

BnageHve oOcHOBaMM MOHATUIAHOTO anmapata M CUMBOMIMYECKOTO A3blKa
(M3MKN 1 UCNONb30BaHWE WX [/ PeLleHns Y4yebHbIX 3aday; YMeHue
XapaKTepu3oBaTb CBOWCTBA TeN, (IM3NYECKME SBEHNSI U MPOLLECChI, UCMOMb3YA
(hyHAAMEHTaNIbHbIE 11 SMMUPUYECKIE 3aKOHbI

YMeHMe OMUCbiBaTb W3YYeHHbIe CBOWCTBA Ten U (PU3MYECKMe SBEHMS,
1CMOMb3yst PU3NYECKNE BENNYMHDI

BnaseHne OCHOBaMi METOJOB HAy4yHOrO MO3HAHWS C YYETOM CO6NOAEHUS
npaBun 6e30MacHOro Tpyaa: HaboAeHNe (N3NUECKUX SBNEHMIA:
YMEHME CaMOCTOSTENIbHO COGMPaTb 9KCTEPUMEHTaNIbHYIO YCTaHOBKY U3


https://urok.apkpro.ru/
https://mvschool.edu.ru/
https://phvs-oge.sdamgia.ru/

naHHOTO Habopa O0OpyAOBaHWS MO WMHCTPYKLUM, ONMCBHIBATBH XOJ OIBITA U
3aMKCBHIBATD €0 PE3YIIbTATHI, POPMYJTHPOBATH BHIBOIBI,

NPOBEIEHUE MPSIMBIX U KOCBEHHBIX M3MEPEHUIl GU3MUECKUX BEJIHMYHH. YMEHHE
IUITAHUPOBATh H3MEPEHUS, CaMOCTOSITEJbHO COOMpATh 3KCIEPHUMEHTAIbHYIO
YCTAHOBKY IO MHCTPYKIUH, BBIYHCISATh 3HAUEHUE BEJIMYUHBI U aHAJIU3UPOBATh
MOJIyYeHHbIE pPEe3YyJbTaThl C Y4ETOM 3aJaHHOW IOIPEIIHOCTU Pe3yJIbTATOB
U3MEpEeHN,

NpOBENEHUE HECJIOKHBIX SKCIEPUMEHTAJIbHbIX UCCJICNIOBAHNN,
CaMOCTOSTEIBHO COOMPaTh HKCIEPUMEHTAJbHYI0 YCTAaHOBKY M IPOBOIUTH
UCCIIEIOBAHNE IO WHCTPYKLHH, MPEACTABIATh IOJIYyYEHHBIE 3aBHMCUMOCTHU
bHu3HUECKMX BEJMYUH B BUAE TaOmum u rpadiKoB, YUUTHIBATb MOTPEUIHOCTH,
AeNaTh BbIBOABI 110 PE3yJIbTaTaM MCCIENOBAHHUS




/o0>/e*o sMs-tyb
%

OunpekTop NBOY
«LLikona Ne 48
r.o. [oHeuk» Jdemuposa M.H.



