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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo (Qu3MKe Ha YpPOBHE OCHOBHOTO 0OLIEr0o 0OOpa3oBaHUSI COCTaBJICHA Ha
OCHOBE MOJOXEHUI W TpeOoBaHUM K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydéroMm
denepanbHOi paboueld mporpamMmbl BocnuTanus ¥ KoHuenuuu mnpenojgaBaHus y4eOHOTO
npeaMera «Pusukay.

CogepxaHue TMpOrpaMMbl MO (U3MKE HAMpaBIeHO Ha (OPMUPOBAHHE ECTECTBEHHO-
HAyYHOUW T'PaMOTHOCTH OOYYAIOIIMXCS U OpraHHU3alfi0 U3ydeHHs (PU3UKU Ha JesITebHOCTHOMI
OCHOBe. B mporpamMme 10 (U3HKE YUUTHIBAIOTCS BO3MOXKHOCTH Yy4eOHOTO TpeaMmera B
peamm3anuu TpeboBannii ®PI'OC OOO K MmIaHUPYeMbIM JUYHOCTHBIM M METalpeIMETHBIM
pe3yinbTaTaM OOy4YeHHS, a TakKKe MEKIIPEIMETHBIC CBSI3M €CTECTBEHHOHAYUYHBIX YUEOHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMUs.

[Tporpamma mo (u3MKe ycTaHABIMBAET paclpeiciicHHe y4eOHOro Marepuaia Mo rojam
oOyueHust (1o KJiaccam), TNpeaiaraeT MPUMEPHYIO TOCIEI0BATEIILHOCTh HW3YUCHHS TEM,
OCHOBaHHYI0 Ha JIOTUKEC Ppa3BHTHA MPEAMETHOTO COJCpXKAHUS U Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yYarommXcs.

[Tporpamma o ¢usuke pa3paboTaHa ¢ LETbI0 OKa3aHHUSI METOJUYECKON MOMOIIN YUYUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

OwusmKa SBISETCS CUCTEMOOOPA3YIOIMIMM JIsi €CTECTBEHHOHAYYHBIX y4eOHBIX IPEIMETOB,
IOCKOJIbKY (pU3MUecKue 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB U SIBIICHUM, M3y4aeMbIX XUMHEH,
Ouosorueii, actpoHoMHeN U Qu3nyeckoil reorpadueld, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, TPEAOCTaBIsSET Haubosiee sICHble 00pa3lbl NPUMEHEHHsS HAydHOTO METoJa
MO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHUs JJOCTOBEPHBIX 3HAHUN O MUpE.

Opna W3 rIaBHBIX 3a/1a4 (pU3M4YecKoro oOpazoBaHUsl B CTPYKType 001iero oOpa3zoBaHUs
COCTOMT B (OPMHPOBAHUU €CTECTBEHHOHAYYHOW TIPAaMOTHOCTHM U HHTEpeca K HayKe Yy
oOyJaromuxcs.

I/I3y‘leHI/IC (I)I/I3I/IKI/I Ha 0a30BOM YPOBHE Ipeanojaract OBJIaACHHUEC CICAYIOIIUMU
KOMIIECTCHTHOCTAMHU, XapPaKTCPUIYIOIIUMHU €CTECCTBCHHOHAYYHYIO I'PAMOTHOCTD:

HAay4YHO O0BACHATH SBJICHUA,
OLCHUBATh U IIOHUMAaThb 0COOEHHOCTH HAaYy4YHOTI'O UCCIICAOBAHUAA,
HHTCPHNPETUPOBATE JAHHBIC U MCITIOJb30BATh HAYYHBIC JOKA3aTCIIbCTBA JJI IMOJIYYCHH BBIBOIOB.

[lenn wm3yueHuss (U3MKKM Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs ONPEAEIECHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusmka» B 00pa30BaTENbHBIX OPTaHU3ALUAX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 00Ie00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepxkI€HHONW pemenneM Kosmermn MunncrepeTBa npocsemenus Poccuiickont ®enepanun
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).

Henu nzyvyenus pU3NKH:

npuoOpeTeHne MHTepeca M CTPEeMJICHUs OOy4aroMXcs K HAaydyHOMY M3YYEHHUIO MPUPOJIH,
pa3BUTHE UX UHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3sBUTHE NPEACTABICHUI 0 HAYYHOM METOJE MO3HaHUA M (POPMUPOBAHHE HCCIEI0BATEIBCKOIO
OTHOILIEHHS K OKPYKAIOLINM SIBJICHUSM;



(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHs] OCHOB CTPOEHUSI MaTEpUU
1 QyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

¢dopMHpoBaHUE TMPENCTaBICHUH O PO (PU3MKH AN Pa3BUTHs APYTrUX E€CTECTBEHHBIX HayK,
TEXHHUKH U TEXHOJIOTHH;

pa3BUTHE NPEJICTABICHUI O BO3MOXXHBIX cepax Oyaymied mpodecCuOHaIbHOU IeSTETbHOCTH,
CBSI3aHHOM C (PU3HKOMA, ITIOATOTOBKA K JAIbHEHIIIEMY OOYYEHHUIO B ’TOM HaIpaBJICHUU.

Joctuxenne 5TUX Leneld mnporpamMmbl Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus 00€CIEUNBACTCS PEIICHHEM CIEAYIONINX 3a1aY:

npuoOpeTeHne 3HAHUM O JUCKPETHOM CTPOSHHHM BEIIECTBA, O MEXAHWYECKHX, TEIIOBBIX,
JIEKTPUYECKUX, MATHUTHBIX M KBAaHTOBBIX SIBJICHUSIX;

npuoOpeTeHne yMEHUIl OMHCHIBAaTh M OOBSACHATH (PU3UYECKUE SIBICHHS C HCIOJIb30BAaHUEM
NOJTYYEHHBIX 3HAHUI;

OCBOCHHME METOOB PEUICHHS MPOCTEUIINX PACUETHBIX 3a/a4 C MCIIOJIBb30BaHUEM (DU3MUECKUX
MoJIesield, TBOPUYECKUX U MTPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BuUTHE YMEHHMH HAOIIOJAaTh MPHUPOTHBIC SBJICHUS W BBINOJHATH OIBITHL, JaOOpaTOpHEIE
pabOTHI M HKCTIEPUMEHTAIBHBIE HCCIICIOBAHUS C MCIIOIB30BAaHUEM H3MEPHUTENBHBIX IPUOOPOB;
OCBOCHHE MPUEMOB pabOTHI ¢ HHPOPMALIUEH PU3NUECKOTO COACPIKAHMS, BKIIIOYasi HHPOPMAITUIO
0 COBPEMEHHBIX JIOCTIKCHUSX (PU3UKH, aHATIM3 U KPUTHYECKOE OIIEHUBAHUE WH(POPMAIIUH;
3HAKOMCTBO CO cdepamu MpodhecCHOHATLHON eATSIBHOCTH, CBS3aHHBIMU C (DH3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha JOCTHKEHUSIX (U3MYECKON HAYKH.

Ha usydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O 00IIero oOpa3zoBaHUs
orBojuTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezieno), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).
[Ipennaraemeiii B mporpamMMe mo (pu3uke mepedeHb I1a0OpaTOpHBIX pPaObOT M OMBITOB HOCUT
PEKOMEHIaTEeNbHBIN XapaKTep, YYUTENTb JeNaeT BBIOOp MPOBEAEHHUs JTa0OPAaTOPHBIX pabOT H
OTIBITOB C YUETOM MHIUBUIYaTbHBIX 0COOCHHOCTEN 00YUYaOIUXCsl, CIIUCKA SKCIIEPUMEHTAIBHBIX
3a/laHui, IpeiaraéMbIX B paMKax OCHOBHOI'O I'OCY/IapCTBEHHOI'O AK3aMEHa M0 (PU3UKE.

COIEPKAHUE OBYYEHUSA
7 KUIIACC
Pazgen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpa.

dusznka — HayKa O Ipupoae. SIBnenus IIpuUpoabI. dusnueckue SBICHU: MCXaHHUYCCKHC,
TCIJIOBBIC, DJICKTPUUCCKHUE, MAI'HUTHBIC, CBETOBEIC, 3BYKOBBIC.

Ouznyeckue BenuMuMHBL. 3Mepenune ¢usnueckux BeauunH. Pusznyeckue MpUOOPHI.
ITorpemnocTs u3MepeHuil. MexayHapoiHas CUCTeMa €IUHHII.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAayKW M3Y4aloT NMpUpoay. EcTecTBeHHOHay4HBIH
METOJ TMO3HaHMA: HaOIIOJeHHE, IOCTAaHOBKA HAYYHOIO BOIIPOCA, BBIIBHKEHHE THUIIOTE3,
HKCIIEPUMEHT IO TMPOBEpKE THUMOTe3, OObsCHEeHHEe HalmogaeMoro spieHus. OmnucaHue
(bu3nUeCKUX SBICHU C TTOMOIIBIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHn4ecKue, TeIUIOBbIE, AIEKTPUIECKHUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.



2. Ouzuyeckue MpuOOpPHl U TMpoLEeAypa MPSAMBIX H3MEPEHHUH aHAJOTOBBIM U HHU(POBHIM
puoOpoOMm.

Jlabopamopnwvie padbomot u onvimeol.

OnpezneneHue LEHbI 1eJIEHUS MKalbl U3MEPUTEIBHOIO pUodopa.

W3mepenne pacCcTOsTHU.

N3mepenune 06bEMa KUAKOCTH U TBEPAOIO Tea.

Onpenenenue pasMepoB MalbIX TEN.

N3mepenue temnepaTypbl IMpU IOMOLIM JKUAKOCTHOIO TEpMOMETpa M JlaT4uKa
TEMIIEPATYPBHL.

6. IlpoBemeHue wuccienoBaHUs IO MPOBEPKE TMIOTE3bl: JANbHOCTh IOJIETA IIapHKa,
MYLEHHOTO0 TOPU30HTAJIHO, TEM OO0JIbILIE, YEM OOJIbIIIE BHICOTA ITyCKa.
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Pa3nen 2. HepBOHa‘laﬂbele CBECJICHHUA 0 CTPOCHUM BelIeCTBA.

CrtpoeHue BemiecTBa: aTOMbl M MOJICKYJbI, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOLIHME
JIMCKPETHOE CTPOCHHE BELIECTBA.

JBwxkenue dactuil BemiecTBa. CBA3b CKOPOCTH JIBHXKCHHSI YacTHI[ C TEMIEPaTypoOi.
bpoynoBckoe nBuxkenue, auddysus. BzauMopaelicTBHe 4YacTHIl BEUIECTBA: MNPUTSKEHHE U
OTTaJIKUBaHHE.

ArperaTHble COCTOSIHMSI ~ BEIIECTBA: CTPOEHUE Ta30B, IKUAKOCTEH U TBEPIBIX
(kpucTainyeckux) Teia. B3anMocBs3b MEXIy CBOMCTBaAaMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSAIX U MX aTOMHOMOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHHM
BOJIBI.

Hemoncmpayuu.

1. HabGmroneHne 6pOyHOBCKOTO JIBUYKEHUSI.

2. Habmopenue nudpoysun.
3. HaOmionenue siBneHH, OOBSICHAIONUXCS MPUTSHKCHUEM WM OTTAIKHBAHUEM YaCTHII
BEILECTBA.

Jlabopamopuvie padomol u onvimel.

1. Ormenka quaMeTpa aToMa METOJIOM PAZIOB (C MCToJIb30BaHHEM (hoTorpadmii).
2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
3. OnpIThI 10 OOHAPYKEHUIO ACHCTBHUS CHUJT MOJICKYJISIPHOTO TIPUTSKCHHS.

Paszgea 3. /[BuskeHue U B3aUMOAeiiCTBHE TeJl.

Mexanndeckoe JBHXeHHE. PaBHOMEpHOe W HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
Cpenssisi CKOpOCTh IPU HEPABHOMEPHOM JIBMKEHUH. Pacy€T myTH 1 BpEMEHU JABUKECHMUS.

SlBnenne wHepuuM. 3aKOH HMHEPIUU. B3aumoaeicTBHEe Tel Kak MpPUYMHA W3MEHEHHS
CKOpPOCTH JIBMKEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. IlnotHocth BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIE 00bEMA BELIECTBA.

Cuna kak XapakTepucTMKa B3auMojeucTBua Teil. Cuna ynpyroctd W 3akoH ['yka.
N3MepeHnne cuiibl ¢ MOMOUIBIO TUHAMOMETpa. SIBlIeHWE TIATOTeHHs W cuiia Tsxectu. Cuna



TSOKECTH Ha JIpyrux miaHerax. Bec tenma. HeBecomocts. CroxeHue cuii, HampaBiICHHBIX IO
oaHoil mpsiMoi. PaBHozaelcTByromas cuil. Cuna TpeHusi. TpeHHue CKOIbXKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Hab6moneHne MeXaHHYECKOro ABIDKCHUS Tea.

N3mepenne cKkopoCcTH MPSIMOJIMHEHMHOTO JIBHXKCHHUS.
HaburoneHue sBjaeHUS MHEPIUH.

Hab6nronenne n3aMeHeHus: CKOPOCTH TTPH B3aMMOICHCTBHH TEJI.
CpaBHeHHE MacC MO B3aUMOJCHCTBUIO TEJl.

CiokeHue CuJl, HalpaBJICHHBIX 1O OJHOU MPSIMOIA.

©uswNE

Jlabopamopuwvie padbomot u onvimeol.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JABMXKEHUS (IIapuKa B KUJIKOCTH, MOJAEIU
JIEKTPUUECKOr0 aBTOMOOWJISL U TaK Jlajee).

2. OmnpeneneHue CpeAHEN CKOPOCTH CKOJIBKEHHMA Opycka MM IIAapUKa 10 HAKJIOHHOM
IJIOCKOCTH.

3. OmpeneneHue MI0THOCTH TBEPJOTO TeEA.

4. OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTsHKEHUs (IepopMaluu) HPYKUHBI OT
IIPUIIOKEHHOMN CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI TPEHUS CKOJBXEHHS OT Beca Tela U
XapakTepa COIPHUKACAIOIINXCS IOBEPXHOCTEN.

Pa3nen 4. /laBieHne TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

Hanenue. CriocoObl yMEHBILICHNS U YBeTMUEHH AaBieHus. /lapnenne raza. 3aBHCHUMOCTD
JaBIIeHUA Ta3a oT 00bEMa, Temmneparypsl. [lepenaya naBieHus TBEPABIMHU TEIAMU, KUJIKOCTSIMHU
u razamu. 3akoH Ilackans. [THeBMaTndeckue MammHbl. 3aBUCUMOCTH JABICHMS KHJKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmatomuecs cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u armocdepHoe AaBieHue. [IpHUMHBI CYIIECTBOBaHMS BO3AYIIHOU
o6omoukn 3emnu. OnbiTr Toppuyennu. M3mepenue aTtmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro mJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

JlelicTBHE XUIKOCTH | Ta3a Ha MOTPYXEHHOE B HUX Teno. BrITamkuBaromas (apXumeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.

3aBUCHUMOCTB JaBJIEHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiueHUs KUIKOCTBIO U Fa30M.

Coo0maronecs: CoCy/Isbl.

I'mppaBnuyeckuit mpecc.

[TposiBnenue nefcTBus aTMOCHEPHOTO JaBICHHUS.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CUJIBI OT 00bEMA MOrPY>KEHHON YacTH TeNla U MJIOTHOCTH
KUJKOCTH.

7. PaBEeHCTBO BBITAJIKUBAIOLIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

© g s wN PR



8.

VYcnopue miaBaHMsA TeN: IIaBaHHUE WU MOrpy’>x€HUC TCJI B 3aBUCHUMOCTU OT
COOTHOIICHHUS IUNIOTHOCTEH Teja 1 KHUOKOCTHU.

Jlabopamopnwvie padbomot u onvimeol.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOAC OT 00bEMa MOTPYKEHHOH B KHUIKOCTH
YacTH TeJa.

OnpeneneHre BBITAIKUBAIOMICH CHIIBL, JEUCTBYIOIIEH Ha TeJO, IOIPYKEHHOE B
KHIKOCTD.

[IpoBepka HE3aBUCHUMOCTH BBITAJKMBAIOIIEH CHUJIbI, ICUCTBYIOIIECH Ha TEJIO B KUJIKOCTH,
OT MACCHI Tela.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAJIKUBAIOLICH CHJIbI, JEUCTBYIOLICH Ha
TEJNO B JKUIKOCTH, OT 00BbEMA MOTPYKEHHOW B JKMJIKOCTh YAaCTH T€jJa U OT IUIOTHOCTH
JKHJIKOCTH.

KonctpynpoBanue apeoMerpa WM KOHCTPYMPOBAHUE JIOJAKHM M ONpENeicHHe e&
rPY30I0AbEMHOCTH.

Paszgea 5. Pa6ora u MOIIHOCTH. JHEPrus.
Mexanunueckast pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIyar, 0JIOK, HAKJIOHHAS MIOCKOCTh. [IpaBuiio paBHOBECHS phlyara.

[IpumeneHue mnpaBuiIa paBHOBECHs pblyara K OJ0Ky. «3onotoe mpaBmio» mexaHuku. KITJ]
MIPOCTBIX MEXaHU3MOB. [IpoCThIie MEXaHU3MBI B OBITY U TCXHHUKE.

Mexanunyeckas sHeprusi. Kunernueckas v noteHuai€bHas 3aeprus. [IpeBpanienue ogHoro

BUJIa MEXaHUYECKOW SHEPTUH B IpYroi. 3aKOH COXpPaHEHUS SHEPTUN B MEXAHUKE.

1.

Hemoncmpayuu.

IIpumepsI TPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie padbomot u onvimol.

1. Omnpenenenue pabOThl CHJIBI TPEHUS TPU PABHOMEPHOM [JBH)KEHUM Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.
2. Hccnenosanue yciaoBUM paBHOBECHS pblyara.
3. HMsmepenne KII/] HaKTOHHON MJIOCKOCTH.
4. H3ydeHue 3aKOHA COXPaHEHUS MEXaHUYECKON SHEPIUU.
8 KUIACC

Pa3gen 6. TensioBbIe IBJICHUSA.

OCHOBHBIE TTOJIOKEHUS MOJEKYISIPHO-KMHETHYECKON TEOpUU CTPOECHMS BemecTBa. Macca

U pa3Mepbl aTOMOB U MoOJEKyJl. OmbIThl, NOATBEPKIAIOIIME OCHOBHBIE TMOJIOKEHUS
MOJIEKYJSIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BemiecTBa. Kpucrammueckue u

amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, )KUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHO-KUHETHUECKON Teopuu. C(CMauuMBaHuE W KalWULIpHblE sBJIeHMs. TemaoBoe
pacIiIMpeHue U cxxaTue.



Temnepatypa. CBsi3b TeMIepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBUKEHHSI YaCTHUII.
Brytpennsis  sHeprus. CrnocoObl HM3MEHEHHUs BHYTPEHHEH DJHEpPruu: TeIvlonepeaadya u
COBCPHICHUC pa6OTBI. BI/IILBI TCILIoNCpCaayn: TCIJIOMPOBOJHOCTh, KOHBCKIWA, U3JTYUCHHC.

KonmuecTBOo TemmoTel. YaenpHas TEIJIOEMKOCTh BelIecTBA. TEmIoOOMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue u oTBepleBaHHE KPUCTATUMYECKUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. VYnenbHas TermioTa mnapooOpa3oBaHUsl. 3aBUCUMOCTb TeMIEpaTypbl KHUIIEHUS OT
aTMoc(hepHOTro JaBICHHS.

BnaxnocTs Bo3ayxa.
DHeprus TOIIMBA. Y JIeJbHas TEIIOTa CTOPAHMUSL.

[Tpunnuner pabotel TeroBbix apurarenedt KIIJ TemmoBoro nsuratens. TeroBble
JIBUTATENIH U 3aIIUATA OKPYKAIOIIEH CPEBI.

3aK0H COXpaHEHUs U IIPEBPAILICHUS SHEPTUHU B TEIUIOBBIX MPOIECCaXx.
Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.
HaGmronenne nuddys3un.
HabGnronenue sBIeHn CMaYMBaHUS U KaTUJUIPHBIX SBICHHM.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[IpaBuia uamMepeHus: TeMnepaTypsl.
Buns! Teruionepenaun.
Oxnaxk/IeHre Mpu COBEPIIEHNUU PabOTHI.
HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUJIaAMH.
. CpaBHEHUE TEIIIOEMKOCTEHN Pa3IMYHbBIX BEIIECTB.
. HabOnronenue xumnenus.
. HabGmroieHne mocTostHCTBA TEMIIEpaTyphl MPHU TIIABJICHUH.
. Mojienu Tema0BhIX JBUTATEICH.

©oN TN E
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Jlabopamopuvie padomol u onvimel.

OnbITh IO OOHAPYKEHUIO IEHCTBUS CHIT MOJIEKYIISIPHOTO MPUTSKESHUS.

OnpITHI IO BEIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITHI 1O HAOJIOIEHUIO TETNIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.

Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbIThI, JEMOHCTPHUPYIOUIME 3aBUCHUMOCTh JaBJIEHUS BO3AyXa OT €ro o0béMa u

HarpeBaHUs UIN OXJIAXKICHUS.

6. IlpoBepka THIOTE3bl JIMHEHHOW 3aBUCHMOCTH JUJIMHBI CTOJOMKA KUIKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.

7. HaOmronenue m3MeHeHUs BHYTPEHHEW SHEPrHM Tejla B pe3yjbTaTe TeIulonepenadyd u
paboThI BHEIIHUX CHJL.

8. HccnenoBaHue siBIEHUS TEIJIOOOMEHA NMPU CMEIIMBAHUU XOJIOAHON U rOpsAYeil BOJBI.

9. OmpeneneHne KOJTUYECTBA TEIJIOTHI, MOTYYEHHOTO BOJOW MPH TEIUIOOOMEHE ¢ HarpeThIM
METAJUIMYECKUM [UINHAPOM.

10. OmnpeneneHue yAeabHOM TEMII0EMKOCTH BEIIECTBA.

11. MccnenoBanue mporecca ucnapeHus.

arowneE



12. OnpeneneHue OTHOCUTEIbHOM BIQXKHOCTH BO3/1yXa.
13. OnpeneneHue yeabHON TETUIOTHI TUIABJICHUS JIbJA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpusauus Ten. [[Ba poma aJIeKTpUYECKUX 3apsnoB. B3aumozelcTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEWUCTBUS 3apSKEHHBIX TEJI OT BEIMYUHBI
3aps110B U PACCTOSHUS MEXKAY TEIaMH).

Onekrpuueckoe nojie. Hanpsok€HHOCTH 3ekTpudeckoro nosst. [IpuHuun cynepno3uiuu
JNEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpudecKux 3apsiioB. DJIEMEHTAPHBIA 3JeKTpudeckuid 3apsia. CTpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

DNEKTPUYECKHIT TOK. YCJOBHUSI CYIIECTBOBAHUSA DJIEKTPUUECKOrO0 ToKa. MCcTOYHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onekrpuueckas uenb. Cuia Toka. OnekTpuyeckoe HampsbkeHue. ConpoTuBieHUE
IPOBOJHUKA. YJEIbHOE CONPOTUBIEHHE BemecTBa. 3akoH Owma [uid  ydacTKa IEHH.
[TocnenoBarensHOE M apaIEIbHOE COSTUHEHUE TPOBOIHUKOB.

PaboTa 1 MOIIHOCTB 37EKTpHUECKOro Toka. 3akoH Jxoynsi—JIeHna. Dnekrpuueckue 1nenu
U TIOTPEOUTENHN AIIEKTPUIECKON 3HEpruH B ObITy. KOpoTKOE 3aMbIKaHHeE.

ITocTossHHBIE MarHuTHL. B3anMOAEHCTBHE IIOCTOSHHBIX MArHUTOB. MAarHuTHOE IIOJE.
MarnuTtHOoe noje 3eMiId U ero 3HaueHue JJIs )kU3HU Ha 3emuie. OnbIT DpcTeaa. MaruutHoe nose
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [|eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIarelb IOCTOSHHOrO ToOKa. lcnonb3oBaHue
ANEKTPOJBUIATENIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  ®apanes. SBnenue snekrpomarHuTHoW  uHAykuuu. [lpaBuno  JleHna.
OnektporedHeparop. CrocoObl TONYYEHHS JJIEKTPUYECKOW DHEPruu. ODIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX UCTOYHHUKAX SHEPTHH.

Hemoncmpavyuu.

OnexTpu3anus Tell.
JIBa posa eKTpUYEeCKUX 3aps10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
YCTpOUCTBO U JEHUCTBHE IIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKAsT MHTYKIIHSI.
3aKOH COXpaHEHMsI IJIEKTPUUECKUX 3apPsI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUYECKOTO MOJIS.
M cTouyHUKY TOCTOSIHHOTO TOKA.
JleficTBHS 2NEKTPUYECKOTO TOKA.
. DJIEKTPUYECKUH TOK B KUAKOCTH.
. I'a30BbIl pa3psia.
. I3mepeHne cuiibl TOKa aMIEPMETPOM.
. I3smepeHne 351eKTpu4ecKoro HanpsKeHNUs: BOIBTMETPOM.
. Peocrar u Marasus conpoTuBICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

BzanmojelicTBre MMOCTOSHHBIX MAarHUTOB.

MopaenupoBaHue HEBO3ZMOKHOCTH Pa3/ICICHHUSI MOJIOCOB MAarHUTa.
MoenupoBaHre€ MarHUTHBIX MOJIEN TOCTOSIHHBIX MarHUTOB.
OnbIT OpcTeaa.

MarnuTtHoe 1oJjie ToKa. JJIEeKTPOMarHmr.

JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DJIIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.

Uccnenosanue sBIeHUS 3JIEKTPOMATHUTHON UHYKIIVH.

Oneitel @apanes.

3aBUCUMOCTb HAMPABJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUM €ro BO3HUKHOBEHHUS.
DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomol u onvimol.

1. OnbIThl IO HAOJIIOICHUIO IEKTPU3ALIUHN TNl UHAYKIMENW U IIPU CONIPUKOCHOBEHHUH.

2. HccnenoBanue neiicTBUS 3JEKTPUYECKOTO MO HA MPOBOAHUKH U IUAIIEKTPUKH.

3. CoOopka u mpoBepKa padbOTHI IEKTPUIECKOH IETH TTOCTOSHHOTO TOKA.

4. VI3mepeHHe U peryJupoBaHUE CUIIbI TOKA.

5. M3MmepeHue u peryaupoBaHue HaNpsyKEHUS.

6. MccrnemoBaHue 3aBUCMMOCTH CHJIBI TOKA, WIYIIETO Yepe3 Pe3UCTOp, OT CONPOTHBIICHUS
pe3ucTopa U HanpsHKEHUsI Ha PE3UCTOpE.

7. OnbIThl, AEMOHCTPHUPYIOLIUE 3aBUCUMOCTb IEKTPUUYECKOIO COMPOTUBIIEHUS IPOBOIHUKA
OT €ro JUIMHBI, IJIOLIAA1 NONEPEYHOI0 CEUEHUs U MaTepuaa.

8. IIpoBepka mpaBuiIa CIOKEHHs HANpPsDKEHUH HpU MOCIEI0BATEIbHOM COEIUHEHUU ABYX
PE3UCTOPOB.

9. IIpoBepka mpaBuiia JUist CUIIbI TOKA MPH NapauIeIbHOM COCTUHEHUN PE3UCTOPOB.

10. Onpexnenenue padOThI MIEKTPUUECKOIO TOKA, HIYIIETO YEPE3 PE3UCTOP.

11. OmnpeneneHre MOIHOCTH JIEKTPUYECKOI0 TOKA, BBIAEIAEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCMMOCTU CHJIBI TOKa, MJIYLETO Yepe3 JIaMIIOUKY, OT HAaIpsDKEHUs Ha
HEH.

13. Omnpenenenue KIIJ[ narpeBarens.

14. WccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBUS IIOCTOSIHHBIX MArHUTOB.

15. U3yyeHre MarHUTHOrO IIOJIA IIOCTOSIHHBIX MAarHUTOB NpH HUX OOBEIWHEHUU U
pas3ieIcHUN.

16. UccnenoBanue 1elCTBUS AJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHI, JEMOHCTPUPYIOIIME 3aBUCHMOCTb CHJIBI B3aUMOJEHCTBUS KaTyIIKA C TOKOM H
MarHuTa oT CUJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYyIIIKE.

18. N3yuyeHue neiicTBUS MarHUTHOTO TOJIsI HA IPOBOJAHUK C TOKOM.

19. KoHcTpynpoBaHue U U3ydeHue paboThl SJIEKTPOIBUTATEINS.

20. 3mepenne KIIJl anexkTpoaBurarebHON yCTAHOBKH.

21. OnbITEl IO MCCIEAOBAHUIO SBJICHUS AJIEKTPOMAarHUTHOM MHIYKIMHM: HCCIEA0BaHUE
M3MEHEHUH 3HaYeHMsI U HalpaBJI€HUS! MHAYKIIMOHHOTO TOKa.

9 KJIACC

Pa3zngena 8. Mexanunueckue siBJICHUA.

Mexanndeckoe nBHkeHHE. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh

MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMOIMHEHHOEe aBMkeHue. HepaBHOMeEpHOE
NpsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOpPOCTh Tella IPH HEPABHOMEPHOM
JBUKCHHH.



VYckopenue. PaBHOycKOpeHHOE TIpsiMOJIMHEHOE fBrKeHne. CBoOoaHOe mageHue. OMbBITHI
[Nanunes.

PaBHOMepHOE nBHXKeHUE MO OKpyXHOCTH. [lepron u yactora oOpaieHus. JluneiHas u
yrioBasi ckopocTH. LleHTpocTpeMuTensHoe yCKOpeHHe.

IlepBbiit 3akoH Herotona. Bropoil 3akoH Herotona. Tperuii 3akoH Hprotona. IIpuHiun
CYINIEPIIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CWJIa TPEHUS CKOJBXEHHS, CHUJIa TPEHUS
MOKOSI, IPYTH€ BUJbI TPEHHUS.

Cuna TSDKECTM M 3aKOH BCEMUPHOIO TATOTEHMSA. YCKOpPEHHE CBOOOJHOrO IaJeHHs.
JBuxenue 1uianer Bokpyr Connua. IlepBas kocmuueckas ckopocTs. Heecomocts u
neperpysKu.

PaBHOBecue maTepuaabHON TOUKU. AOGCONIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOTo Tena
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TskecTu.

Umnynec tena. M3meHenne ummynbca. MMmynbe cuibl. 3aKOH COXpaHEHUs UMITYJbCa.
PeakTuBHOE NBHXKEHUE.

Mexannueckass pabota ¥ MOIIHOCTb. Pabora cuil TsKecTH, ynpyroctd, TpeHus. CBsi3b
sHepruu U pabotbl. IloTeHuManbHas SHEprus Tena, MOJHATOrO HaJ MOBEPXHOCTBIO 3EMJIH.
IToTrennmanpHas 3HEprus ckarou npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpavyuu.

=

HaGnroneHne MexaHM4YeCcKOoro ABMXKEHHSI TeJla OTHOCUTENBHO PAa3HbIX TeNl OTCUETA.
CpaBHeHue myTell M TPAeKTOpPUH IBUKEHMSI OJHOIO U TOTO K€ TEJla OTHOCUTEIIBHO
pa3HBIX TEJI OTCUYETA.

H3mepeHre CKOPOCTH U YCKOPEHUs MIPSMOIMHENHOTO IBUKCHUS.

HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOTO JIBUKECHHUSL.

HaOGnronenue 1BUKEHUs Tea 1Mo OKPYKHOCTH.

Halmronenne MexaHWYeCKUX SIBJICHUH, MPOUCXOAIUX B cucTeMe OoTcuéTa «Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOuHeTa (PU3HKH.

7. 3aBUCUMOCTb YCKOPEHUS Tella OT MacChl TeNa U AEUCTBYIOLIEH Ha HErO CUIIBIL.

8. HabmioneHue paBeHCTBA CHII IPU B3aUMOJCHCTBUU TeI.

9. M3meHeHue Beca Tena NpU YCKOPEHHOM JIBH)KEHHH.

10. Ilepenaya ummyiibca py B3aUMOACUCTBUU TEL.

11. [IpeoGpa3oBaHust SHEPTUU IPU B3aUMOJCHCTBUH TEl.

12. CoxpaHeHuE UMITYJIbCa IPU HEYIIPYTOM B3aUMOAECHCTBHH.

13. CoxpaHeHue uMIysbca Mpu abCONIOTHO YIIPYroM B3aUMOJICHCTBUH.

14. HaOnroieHue peakTHBHOT'O JIBUKEHHUS.

15. CoxpaHeHue MeXaHU4eCKOW SHEPTUH MPU CBOOOIHOM IaJICHUH.

16. CoxpaHeHHE MEXaHNYECKOW SHEPTUH NPH JABM)KEHUU TeJla MO/ IEHCTBUEM IIPYKUHBI.

N
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Jlabopamopuvie pabomul u onvimel.

1. KoHcTpyumpoBaHue TpakTa s pasroOHa M JAIbHEWIIEr0 PaBHOMEPHOIO JBHUKCHHS
LIapPUKa WM TEIIEKKH.



2. OmnpeneneHue CpenHEl CKOPOCTH CKOJBKEHUS Opycka WM [BWXKEHHS MIapuKa IO
HAKJIOHHOM INTIOCKOCTH.

3. OmpeneneHue yCKOpeHHUsi Tela IPU PABHOYCKOPEHHOM JBHKEHUM IO HAKJIOHHOU
IJIOCKOCTH.

4. HccrnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHM IIPU PAaBHOYCKOPEHHOM JIBW)KEHUHU 0€3
HA4YaJIbHOU CKOPOCTH.

5. IlpoBepka rumnoTessl: €Ciau NpU PaBHOYCKOPEHHOM JBMKEHHM 0€3 HadaJlbHOM CKOpOCTU
IIyTH OTHOCSATCSA KaK Psii HEYETHBIX YUCEIN, TO COOTBETCTBYIOLINE IIPOMEKXYTKA BPEMEHHU
OJINHAKOBBI.

6. HMccnemoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHA OT CHJIBl HOPMAJIBHOIO
JTaBJICHMSL.

7. OmnpeneneHue KO3PPUIHUEHTa TPEHUS CKOIbKEHUS.

Onpenenenne KECTKOCTU NPY>KUHBI.

9. Ompenenenne pabOTbl CUJIBI TPEHHUS IPU PABHOMEPHOM JIBKEHHU Teja 110
TOPU30HTAIILHON ITOBEPXHOCTH.

10. Onpenenenue pabOTHl CHIIBI YOPYTOCTH IIpH MNOABEME TIpy3a C MCIOJIb30BAaHUEM
HEMOJIBUKHOTO U MOJIBUYKHOTO OJIOKOB.

11. V3y4yeHue 3aKOHA COXPAHEHMsI SHEPTUU.

o

Pa3zgen 9. Mexannueckue KoJ1e0aHuA U BOJHEI.

KonebarenbHoe nBuxeHune. OCHOBHbIE XapaKTEPUCTUKU KOJICOAHUH: MEpHOJ], 4acToTa,
aMmITyna. MarematudeckKuil W NPYKMHHBIA MasTHUKM. lIpeBpamieHune sHeprum Ipu
K0J1e0aTebHOM JIBUKEHUU.

3aryxaromue Kosnebanus. BoinyxaeHHble konebanus. Pesonanc. MexaHn4eckue BOJIHBIL.
CaoiicTBa MexaHnueckux BOJH. [IpofoapHble U onepeyuHble BOJAHBI. J[IMHA BOJHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPJIOM TeJIe, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKoCTb 3ByKa U BbicoTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U ynbTpa3ByK.
Hemoncmpayuu.

Habmonenune xonebanuii Tea noJ 1€HCTBUEM CHIIBI TSDKECTH U CUJIBI YIIPYTOCTH.
Habmonenune xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaOnroneHue BBIHYX/IEHHBIX KoJeOaHHi U pe30HaHca.

Pacnipoctpanenue npooabHBIX U TIONEPEYHBIX BOJTH (HA MOJIEIH).

HaOnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKHI pe30oHaHC.

o Uk wnNE

Jlabopamopnwvie padbomot u onvimol.

1. OmpeneneHue YaCTOThI U IEpUoa KoJeOaHU MaTeMaTUYECKOTO MasiTHUKA.

Omnpenenenne 4acToThl U Meproia KoieOaHui Npy>KMHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBUCMMOCTH IEpHOJa KOJNEOAHUH MMOJBEIIEHHOIO K HUTH Ipy3a OT
JUTUHBI HUTH.

4. HccnenoBaHue 3aBUCHUMOCTH TepHOAA KojeOaHWM MPYXKMHHOTO MasTHHUKAa OT MAaccChl

rpy3a.
5. TIpoBepka HE3aBHCHMOCTH IEPHO/Ia KojeOaHMii rpy3a, MOABEIICHHOTO K HUTH, OT MacChl

rpysa.
6. ONbITHl, JEMOHCTPHPYIOLIUE 3aBUCHMOCTD MEpHO/ia KoleOaHUH MPYKUHHOTO MasiTHUKA
OT MAacchl Ipy3a U )KECTKOCTH NPYKUHBL.
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7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJCHHUS.
Pa3nes 10. Di1eKTpOMarHuTHOE 10J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMAarHuTHOE ToJie. DJIEKTPOMArHUTHbIE BOJHBL. (CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJH. [lIKasia 351eKTpOMarHuTHBIX BOJIH. MCIIONb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3H.

DneKkTpoMarHuTHas mpupoja cera. CKopocTh cBeTa. BoiiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnwvie padbomot u onvimol.
1. W3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MTOMOIILI0 MOOUIBLHOTO TenedoHa.
Pa3znea 11. CBeToBbI€e IBJICHHUS.

ﬂyquaﬂ MoOJieNnb CBeTa. VICTOYHHKM CBeTa. HpHMOHHHeﬁHOG pacipoCTpaHCHUEC CBCTA.
3armenus CoaHIA U HYHH. OTpa)KeHI/Ie cBeTa. I1imockoe 3CPKaJIo. 3aKkoH OTpaXCHUA CBCTA.

HpeJ'IOMJ'IeHI/IC cBeTa. 3aKOH IMpCJIIOMJICHHA CBCTA. ITonHoe BHYTPCHHCC OTPAKCHUC CBCTA.
Hcmonp30BaHue MOJIHOTO BHYTPCHHET'O OTPAKCHUA B OIITUYCCKUX CBECTOBOAAX.

Jlunza. Xopx nyuedt B smH3e. Onrtuyeckas cucreMa ¢oToanmnapara, MHKPOCKOINA M
Teneckona. ['na3 kak ontudeckas cucrema. bim3opykocTs U 1aabHO30PKOCTb.

Paznoxxenue Oemoro ceera B CIICKTD. Omnsitel HetoToHa. CoskeHne CIICKTPAJIbHBIX [IBETOB.
I[I/ICHepCI/ISI CBCTa.

Hemoncmpayuu.

[TpsimonuHEIHOE pacIpOCTpaHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenne n300pakeHUH B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue cera.

OnTuyeckuii CBETOBOI.

Xox tydeit B coOuparomiei JTruH3e.

Xox Jydeil B paccenBarolleH JIMH3E.

[Toryuenue n300pakeHU ¢ TOMOILBIO JTUH3.

. IIpunnun neifctus ¢oroanmnapara, MUKPOCKONA U TEIECKOIA.
10. Mogens riaza.

11. PaznoxxeHue GEoro cBeTa B CIIEKTP.

12. [lonydeHue 6enoro cBera MpH CI0KEHUU CBETa Pa3HbIX 1[BETOB.

©oNo O MM E

Jlabopamopnwvie padbomot u onvimul.

1. I/ICCJ'IGI[OBaHI/Ie 3aBUCHUMOCTH yI'JIa OTPAKCHUA CBCTOBOI'O Jiy4da OT yIJia MaJICHUA.
2. HzydeHue xapakTepUCTHK H300paKCHUS TPEMETa B IIIOCKOM 3epKaJie.



3. HccnenoBanue 3aBUCHMOCTH yIJia MPEJIOMIICHHS CBETOBOTO JIyda OT yrJia MajJCHHs Ha
IPaHUIIE «BO3TYX—CTEKIO.

[Tony4yenne n300paKeHUH C MOMOIIBIO COOMPAIOLICH JTHH3HI.

Ormnpenenenne pOKYCHOTO PAaCCTOSHUS U ONTUYECKOM CHIIBI COOMPAIOIICH JINH3BI.

OMBITH 110 PA3JI0KEHUIO OETIOTO CBETA B CIICKT.

OmneITHl 10 BOCHPUSATHIO [BETa IMPEIMETOB IMPH HUX HAOJIIOJCHUHM 4Yepe3 IIBETOBBIC
GUIBTPHL.

No oM

Pa3gen 12. KBaHnTOBbBIE ABJICHUS.

OmnsiTel Pesepdopna u mumanerapHast Mmonens atomMa. Mogens atoma bopa. Mcnyckanue u
norJiomeHre ceera atoMoM. KBantsl. JInuHeiuaTble CEKTPBI.

PannoaktuBHOocTh. Aubda, Oeta- u ramma-usnydenus. CTpoeHHe aTOMHOIO sfpa.
Hyxnonnas wmopgens atomHoro sjapa. W3oromsl. PanuoaktuBHble mpeBpamienus. [lepuon
[0JIypacnaia aTOMHBIX sIEp.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3aps0BOTO U MAacCCOBOTO YHMCE. DHEPTHUsl CBSI3H
aToMHBbIX siaep. CBsA3p Macchl M 3Hepruu. Peakumum cuHTe3a u nenenus snep. Mcrounuku
sHeprun CosHUA U 3BE3.

Snepnas sHepreTuka. JIeMcTBUA paAMOAKTUBHBIX U3JIyYCHUIN Ha )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.

CHeKTpbl U3JIy4€HUs U TIOTJIOIIECHHUS.

CrieKTpbl pa3aMyHbIX T'a30B.

CnexTp Bogopo/a.

Habmonenue tpeko B kamepe BuibcoHa.

PaboTa cuéTunka HOHU3UPYIOUINX U3ITy4EHU.

Peructpanus uznydeHus: NpupoJHbIX MUHEPAJIOB U MPOJYKTOB.

o Uk wnNE

Jlabopamopnuvie padbomut u onvimol.

1. HaOxnroseHue CIUTONIHBIX M JJMHEHYATHIX CIIEKTPOB U3ITYUCHUSI.

2. HccnemoBaHme TpeKOB: HM3MEpPEHHE SHEPTHMHM YacTUIBI IO TOPMO3HOMY TYyTH (IO
¢dororpadusm).

3. H3mepeHune paanoakTHBHOTO (QOHA.

IHoBTOpPUTEIBbHO-000011IA0 LM MOYJIb.

[ToBTOpUTENEHO-0000MIAONNI  MOIYJdh TNpeaHa3HAUYeH [UIs  CHCTEMATH3allud |
0000111eHUs IPEMETHOTO COJIEPKAHUS U OMbITA JIEITEbHOCTH, IPHOOPETEHHOTO NPH U3YyUEHUHU
BCETO Kypca (PM3MKH, a TaKKe JJIS MOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY 3K3aMEHY I10
¢du3uke 17151 00yJaroUIMXCsl, BHIOPABIINX ITOT YUeOHBIN MpeaMeET.

IIppu wu3ydeHMM [JAHHOTO MOXYJS pEeaJu3ylTCsl M CHUCTEMAaTU3UPYIOTCS  BHUbI
NeSITeIbHOCTH, Ha OCHOBE KOTOPBIX oOOecrneumBaeTcs JOCTIKEHHE MpPEIMETHBIX U
MeTaIpeAMETHBIX IJIAHUPYEMBIX pe3ynbTaTOB oOyueHus, dbopmupyercs
€CTECTBEHHOHAY4HAasi TPAMOTHOCTb: OCBOCHHE HAy4YHBIX METOAOB HCCIIEJOBAaHUSA SIBJICHUU
OPUPOIBl U TEXHUKH, OBJIAJEHUE YMEHHSAMH OOBACHATh (U3NYECKHUE SIBICHMSA, NPUMEHSSA
[IOJIy4CHHBIC 3HaHUS, PEIIATh 3a/1a4d, B TOM YHCJIE€ KAYECTBEHHBIC U DKCIIEPUMEHTAJIbHEIE.



[TpuHIMNIHATBHO ACSITETLHOCTHBIM XapakTep JaHHOTO pa3jelia pean3yercs 3a CUéT TOro,
4yTO 00y4aromuecs BHIMOIHIIOT 33aHNsI, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUN pacro3HaBaTh U HAYYHO OOBSICHATH (pU3MUECKUE SIBICHUS
B OKPYKaroUIEH IPUPOJE U OBCEIHEBHOM KU3HU;

HCIIOJIB30BATh HAYYHBIC MCTOABI UCCIICAOBAHUA (1)I/I3I/I‘-ICCKI/IX HBHGHHﬁ, B TOM YHUCJIC IJIA
IMPOBEPKU T'UIIOTE3 U MMOJTYUCHUA TCOPETUICCKUX BBIBOOOB;

00BACHATH HaY4YHbBIC OCHOBBI Hauboyee BaKHBIX I[OCTI/I}KCHI/Iﬁ COBpPEMEHHBIX TCXHOHOFHI;'I,
HarmpuMmep, MPaKTUICCKOro UCIIOJIb30BaHUA Pa3JIMYHbIX KCTOYHUKOB SHEPIruh Ha OCHOBE 3aKOHa
MMpeBpalICHUA U COXPAaHCHHA BCCX M3BCCTHBIX BUJ0B S9HCPTIHUU.

INIVIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

I/I3yquHe (1)I/I3I/IKI/I Ha YPOBHE OCHOBHOI'O O6IJ.I€1"O O6pa3OBaHI/I$I HaIIpaBJICHO Ha
AOCTMIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHBIX U MMTPECAMCETHBIX 06p3.30BaTeJH)HI)IX PE3YyIbTATOB.

B pesymbrate u3ydeHuss (QU3MKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHA Yy
oOyyatomierocst 0yayT c(hopMUPOBAHbI CIEAYIOIINE JIMYHOCTHBIE PE3yIbTaThl B YACTH:

1) naTpHOTHYECKOr0 BOCIUTAHUS:

—pOsIBIIGHUE MHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHHCKOM (u3nueckont
HayKH;

—IIEeHHOCTHO€ OTHOILIEHHE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX -(DU3UKOB;

2) rpaIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

—TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJIEHHH OOIIECTBEHHO 3HAUMMBIX U 3TUYECKUX
npo0JeM, CBI3aHHBIX ¢ IPAKTUYECKUM IMPUMEHEHUEM JTOCTHKEHUH (U3UKY;

— OCO3HaHHE BaXKHOCTU MOPAJIbHO-3TUYECKUX NMPUHIUIIOB B JESATEILHOCTH YUEHOTO;

3) 3cTeTH4eCcKoro BOCIIMTAHUA:

—BOCIIPUATHE AICTETUYECKUX KadecTB (pU3MuUecKod HayKu: €€ TapMOHHYHOTO MOCTPOCHMS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

— OCO3HaHHE EHHOCTH (PM3MUECKOI HaAyKH KaK MOILIHOTO MHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Ppa3BUTHUS TEXHOJOTHNA, BAXKHEUILIEH COCTABIISIONIEH KYJIbTYpHI;

— pa3BUTHE Hay4yHOU J1I0003HATEIBHOCTH, HHTEPECA K UCCIIEI0BATENbCKOM 1EeATEIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBHOTO 0JIATOIOJIYYHS:

—O0CO3HaHME IIEHHOCTH Oe30macHOro obpasza >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
Ba)XHOCTH TpaBUiI 0€30MacHOro MOBEACHUS Ha TPAHCHOPTE, HAa JOPOrax, ¢ 3JIEKTPUYECKHM U
TEIUJIOBBIM 000PYI0OBaHUEM B JIOMAILIHUX YCIOBHUSAX;

— c(OpMHUPOBAHHOCTh HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO NpaBa Ha OMIMOKY M TaKOTro Ke
IIpaBa y Ipyroro 4ejioBeKa;

6) TPy10BOT0 BOCIIUTAHMS:

—aKTHUBHOE y4yacTHe B PEIICHMM INPaKTHMYECKHX 3agad (B paMKax ceMbH, 00pa30BaTeIbHOU
OpraHu3alyy, ropojia, Kpasl) TEXHOJIOIMUYECKON U COIMaIbHOM HalpaBIeHHOCTH, TPEOYIOIINX B
TOM 4Hcie U GU3NUECKUX 3HAHUM;

— MHTepeC K MPaKTHUYECKOMY U3YUeHHIO MpodeccHil, CBSI3aHHBIX ¢ (PU3UKOI;

7) IKOJIOrM4eCKOr0 BOCIIMTAHMS:



—OpUEHTAalMsl Ha TMpUMEHEHHe (U3MYECKUX 3HAHUU JJIs pelleHwus 3ajad B o0iacTu
OKPY’KaIOIIEeH Cpefbl, TJIAHUPOBAHUS MOCTYIKOB M OIEHKH MX BO3MOXKHBIX ITOCIEICTBHI ISt
OKpYKaroILEH Cpeibl;

— 0CO3HaHHUE TJIO0AIBHOTO XapaKTepa IKOJIOTHIECKUX MPOOJIEM U ITyTeH UX pEIICHUS;

8) apanTanumM K M3MEHSIIOUIUMCSH YCJIOBUSAM COIMATBHON U IPUPOIHOM Cpeabl:
—TOTPEOHOCTh BO B3aWMOJCHCTBUH MPHU BHITIOJTHCHUH UCCIICOBAHUIA U MPOCKTOB (PU3NICCKOU
HaIIPaBJIECHHOCTH, OTKPBITOCTD OMBITY U 3HAHHAM JIPYTHX;

— [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JCSITEIbHOCTD;
—TOTPEOHOCTH B (DOPMHUPOBAHMH HOBBIX 3HAHHIA, B TOM 4UCIE (OPMYIUPOBATH UICH, TIOHSITHUSA,
TUTIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBJICHUSX;

—0CO3HaHKE 1e(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;

— IJTAHUPOBAHHUE CBOETO PAa3BUTHS B IPUOOPETCHUH HOBBIX (PM3MYECKUX 3HAHUH;

— CTPEMJICHUE aHAJU3HPOBATh M BBIABIIATH B3aUMOCBS3H MPHUPOJIBI, 00IIECTBA U SKOHOMHKHU, B
TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUIA;

— OIICHKA CBOUX JICUCTBUM C YYETOM BIUSHUS HA OKPYKAIOLIYIO CPEy, BOZMOKHBIX II100AIbHBIX
OCJICICTBUMN.

METAINIPEAMETHBIE PE3YJIbTATBI

B pesymbraTe OCBOEHHS mporpamMmbl Mo (u3MKe Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi y oOyvaromierocss OyayT chOpMUPOBAaHBI MeTanpeIMeTHbIe pPe3yJbTaThl,
BKJIIOYAIOIIME [103HABATEIIbHBIC YHUBEpPCAJIbHBIC Yy4eOHBIC JCHCTBUS, KOMMYHHKATHBHBIC
YHHUBEpCcalbHbIe yueOHbIE NCUCTBUS, PETYISTUBHBIC YHUBEPCAIbHbIC yUeOHbIE 1EHCTBUS.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUS
Bba3oBble Jornyeckue geiicTBUA:

BBISIBIISATh M XapaKTepU30BaTh CyLIECTBEHHbIE IIPU3HAKNA OOBEKTOB (SIBICHH);

yCTaHaBIWBATh CYIIECTBEHHBIM TNpPH3HAK KIACCU(UKAIMKA, OCHOBaHUS i OOOOIIeHHS U
CpaBHEHMS;

BBISIBJISITH 3aKOHOMEPHOCTM U MPOTHUBOPEYUS B paccMaTpuBaeMblX (HaKkTax, JaHHBIX U
HaOJI0ICHUAX, OTHOCAIIMXCS K (PU3HMUECKUM SBICHUSIM;

BBIABJIATE MPUYMHHO-CICACTBCHHBIC CBA3H IPHU W3YYCHUU (1)I/ISI/I‘ICCKI/IX SIBIICHUHN U IIpo1IECCOB,
ACJIaTh BBIBOJbI C UCITOJB30BAHUEM JCAYKTUBHBIX U MHAYKTUBHBIX yMOS&KHIO‘—I@HPIITI, BbIABHUI'ATh
TUIIOTE3bI O B3aUMOCBS35X (PU3NYECKUX BEIUYMH;

CaMOCTOSITENIbHO BBIOMpPATh CHocoO pemieHus ydeOHOW (u3nueckod 3amauu  (cpaBHEHUE
HECKOJIbKUX BapHUaHTOB pEIICHUs, BHIOOp Haubosee MOIXOISAIIEro ¢ y4ETOM CaMOCTOSTEIbHO
BbIJIETICHHBIX KPUTEPHUEB).

Ba3oBble ucciaeanoBaTeabCKue AeiicTBUS.

HCITOJTH30BaTh BOMIPOCHI KaK UCCIIEI0BATEILCKIUI HHCTPYMEHT MTO3HAHMS,;

MPOBOAMWTH [0 CaMOCTOATEIHHO COCTABIEHHOMY TIUIaHY OMBIT, HECIOXHBIA (U3NUECKUI
AKCIIEPUMEHT, HEOOJIBIIIOE MCCIIeIOBaHNE (DU3NUECKOTO SBJICHHUS;

OIICHMBATh Ha MPUMEHHUMOCTh U JIOCTOBEPHOCTh HWH(OpPMALNIO, TONYYCHHYI0O B XOJIe
VCCIIEI0OBAHMS I DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OpMyITUpOBaTh O0OOIIEHUS W BBIBOABI 1O pe3yJbTaTaM IPOBEAEHHOTO
HAOJI0/IEHUS, ONBITA, UCCIICIOBAHNUS;



MMPOTrHO3UPOBATE BO3MOKHOC JanbHeHIee Pa3sBUTHC q)HSI/II-IGCKI/IX mpomeccoB, a TaKKe
BBIIBUT'aTh NPCAIIOIOXKCHUSA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

PatGora ¢ undopmaunmeii:

NPUMEHATH Pa3IMYHbIE METOMAbI, HHCTPYMEHTHI U 3alPOCHI IIPU MTOUCKE B 0TOOpe MH(MOpMALUH
WIN JAHHBIX ¢ yYETOM MPEATIOKESHHON yueOHo# pusmueckoii 3a1auu;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETHPOBATH MH(POPMAIMIO PA3IMYHBIX BHJIOB H
dbopM TpeICTaBICHNUS;

CaMOCTOATENIFHO ~ BBIOMpaTh ONTHMaIbHYIO (opmy mpencraBieHuss HHGoOpManuu U
WITIOCTPUPOBATh PelllaeMble 3a[1a4ui HECTIOXKHBIMU CXEMaMH, TuarpaMMaMi, UHOW TpaduKoil u
UX KOMOMHAIUAMHU.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B X0JI¢ OOCYXIEHHUs Yy4eOHOro Marepuaya, pe3ylbTaToB JIA0OPATOPHBIX PabOT M TPOEKTOB
3aJjaBaTh BOMPOCHI MO CYHIECTBY OOCYXJaeMON TEMbl U BBICKA3bIBaTh WJCH, HAlleJICHHbIC Ha
pelieHue 3a1a4u 1 MoIep>KaHue 01aroxKenaTeIbHOCTH O0IIEeHNUS;

COTIOCTABJISITh CBOM CYXACHUS C CYXIACHUSIMH IPYTMX Y4YaCTHHKOB AHMAaliora, OOHapy>KHUBaTb
pa3auvue U CXOJCTBO MO3UIINH;

BBIPAXKATh CBOIO TOUYKY 3PEHHUS B YCTHBIX U NMCbMEHHBIX TEKCTaX;

nyOJUYHO TPEACTABIATh PE3YJIBTATHl BBIMOTHEHHOTO (PU3UYECKOro oOmbITa (IKCIEPUMEHTA,
HCCJICIOBAHMS, MIPOEKTA);

MOHMMATh W WCIOJIh30BaTh IMPEUMYIIECTBA KOMAHIHOW W WHIUBUIYATbHOW pPabOTHI TpH
PEIICHUN KOHKPETHON (PU3HYECKOM MPOOIEMBI;

MPUHUMATh 1€ COBMECTHOU JCSATEIHHOCTH, OPraHU30BBIBATH JEHCTBUS MO €€ JOCTHKECHHIO:
pactpenensats poiu, oOCyKIaTh MPOLECCHl U Pe3yiabTaThl COBMECTHOW paboThl, 0000IIaTh
MHEHMS HECKOJBbKUX JIFO/ICH,

BBITIOJHATH CBOIO YacTh pabOThl, JOCTUTAsl KAYECTBEHHOT'O PE3yNbTaTa M0 CBOEMY HANPABICHHUIO
Y KOOPJIUHUPYS CBOM JIEUCTBUS C IPYTUMH YJI€HAMH KOMaH/IbI;

OIICHMBAaTh KayeCTBO CBOEro BKJaJa B OOMIMI MPOAYKT MO KPHUTEPHUSM, CAMOCTOSTEIBHO
c(hopMyTUpPOBAaHHBIM YYACTHUKAMH B3aUMOICHCTBHSI.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBHUS
Camoopranusanus:

BBISBIIATH MPOOJIEMbl B JKU3HEHHBIX W Y4YEOHBIX CHUTYyalUsiX, TPEOYIOUIMX s pelIeHUs
bu3nYeCKUX 3HAHMIA;

OpUEHTUPOBATLCSA B PA3NIMUHBIX IOAXO0JAX NPHUHATHUA PELICHUM (MHIMBHUIYaJbHOE, NPUHATHE
pelleHus B TpyMIe, NPUHITHE PEellIeHUH TPYIoil);

CaMOCTOSITENIFHO COCTABIIATh AJITOPUTM pellieHHs (PU3MUECKON 3a/1aud WM TIaHa MCCIIeJOBAHUS
C YyuéTOM MMEIOIIMXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBAaTh
npeJiaraéMble BapUaHThl PELICHU;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTH 3a pEIICHHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:
JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh I1aH €€ U3MEHEHNs,

OOBSICHATH TIPUYMHBI JTOCTHKCHUS (HEAOCTIKEHHS) PE3YIbTATOB NESATEILHOCTH, J1aBaTh OICHKY
nproOpeTEHHOMY OTIBITY;



BHOCUTh KOPPEKTUBBI B JEATENBHOCTb (B TOM YHCIIE B XOJ BBINOJHEHHS (DHU3UUECKOTO
UCCIICIOBAaHMsI WJIM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHMBIIUXCS CUTYaLHi,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIHNX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3Y/IbTATa LEIH U YCIOBUAM;

CTaBUTH ce0s HAa MECTO JPYroro 4ejoBeKa B XOJE CIopa WM JUCKYCCUU Ha Hay4dHYIO TEMY,
IIOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYyroro;

NPU3HABATh CBOE MPAaBO HA OUMIMOKY MpH pelIeHUH (PU3UYECKUX 3a7ad WM B YTBEPKACHUAX HA
Hay4YHbIEC TEMBI U TAKOE XK€ IPABO IPYIroOro.

INPEJIMETHBIE PE3YJIBTATDI

K xonmy oOydeHus B 7 kJjacce npeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCTIOJIB30BaTh TOHATHA: (U3NYECKHE M XUMHUYECKHE SIBJICHUS, HAOIIOACHWE, HKCIEPUMEHT,
MOJieJb, TUIIOTE3a, CAUHUIBI (PU3UYECKUX BEIMYMH, aTOM, MOJIEKYJA, arperaTHble COCTOSHUS
BemlecTBa (TBEpHOE, KMIKOE, TIa3000pa3sHOE), MEXaHHYECKOe [BH)KECHHE (PaBHOMEpHOE,
HEpaBHOMEPHOE, NPSAMOJIMHEHHOE), TPAeKTOpHs, paBHOJCHCTBYIOmAs cuia, aedopmarus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAOLINECS COCY/IbI;

paznmuuarh sBieHUs (auddys3us, TEmIoBOe MABMKEHHE YACTHI[ BEIIECTBAa, PaBHOMEPHOE
JBUKCHUE, HEPABHOMEPHOE JBUKCHHE, MHEPLMs, B3aUMOJCHCTBUE TEJl, PABHOBECUE TBEPIBIX
TEJ ¢ 3aKPEIUIEHHOM OCBhIO BPAILLCHHMs, IIEpeiada IaBJICHUs TBEPABIMU TEIIAMH, KMIKOCTIMHU U
ra3ami, aTMoc(epHoe AaBlieHHE, IUIaBaHUE Tel, NPEBpallleHUs] MEXaHUYECKOW 3HEpPruu) Io
OIIMCAaHUIO HX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIHUX JAHHOE
du3nueckoe sBICHUE;

pacro3HaBaTh IMPOSBICHUE H3YYCHHBIX (U3NYECKHUX SIBIICHHH B OKPYKAIOIIEM MHUpE, B TOM
yuciae (Qu3NYecKue SIBJICHHUS B NPUPOAE: NMPUMEPHl IBMXKEHUS C pa3IMYHBIMU CKOPOCTSMHU B
JKUBOW W HEXUBOM IPUPOJE, NECUCTBUE CWIBI TPEHUS B IPUPOJAE U TEXHUKE, BIIUSHUE
aTMOC(EepHOTro JIaBJCHUs Ha JKUBOW OpraHusM, IUIaBaHHE pbIO, pblYaru B Telle 4YelloBeKa, MpU
TOM MEPEBOAUTH MPAKTHUUYECKYIO 3aJadyy B Y4eOHYIO, BBIACIATH CYIECTBEHHBIE CBOWCTBa
(mpu3HaKy) PU3NYECKUX SIBICHUH;

ONKCHIBaTh M3YUEHHBIE CBOICTBA Tel M (PU3MYECKHE SBJICHUS, HCHOJIb3Ys (QU3NUYECKUE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIECTBA, BPEMsl, MyTb, CKOPOCTb, CPEAHSSI CKOPOCTb,
CWJIa YIPYTOCTH, CUJa TSDKECTH, BEC Teja, Cujla TPEHUs, JaBiieHne (TBEPAOro Tena, KUAKOCTH,
rasa), BHITAJIKMBAIONIAs CUJIa, MEXaHWYecKas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIBI,
KOA((UILMEHT MOJE3HOro JAEWCTBHUS MEXAaHU3MOB, KMHETHYECKas M MOTEHIUalbHas SHEprus),
OpU OINUCAHUM TPABWIIBHO TPAKTOBaTh (DPM3NYECKUHA CMBICI MCIOJIBb3YEeMBIX BEJIHYMH, HX
0003Ha4YeHUs] U €IMHUIBl (U3HUECKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLIUE TAHHYIO
¢u3nUecKyro BEJIMYMHY C IPYTMMHU BEIMYMHAMHU, CTPOUTH TpadUKU U3yYEHHBIX 3aBUCUMOCTEH
(UBUYECKUX BEITUYHH,

XapakTepu3oBaTh CBOWMCTBA Teld, (U3WYECKHE SBICHUS M MPOLECChl, HCIHOJIb3Yys IpaBuiIa
CJIOKEHUsI CUIT (BAOJb OJTHOM TpsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, IpaBUiIO
paBHOBecHsI pbruara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHs MEXaHHYECKOU
SHEpruM, MpH OSTOM JaBaThb CJIOBECHYIO (OPMYJIUMPOBKY 3aKOHAa U 3alHCBIBaTh €ro
MaTEeMaTU4YeCKOe BBIPAKECHHUE;

OO0BACHATH (U3MYECKUE SIBJICHMS, NMPOILIECCHl M CBOMCTBA TeJ, B TOM 4YHCI€ U B KOHTEKCTE
CUTyallull MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTEpPa: BBIABIATH MPUUYUHHO-CIEACTBEHHBIE CBS3H,
CTPOHUTh OOBSCHEHHE W3 |—2 JOrMYecKMX IIaroB ¢ OMOpPOH Ha 1—2 HM3YYEHHBIX CBOWCTBa
bu3nUecKux sBICHUH, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

pemath pacué€THble 3aJaud B 1—2 AeWCTBUA, WUCIONB3Yys 3aKOHBI U (OPMYJbI, CBS3bIBAIOIINE
¢u3nueckue BEIMUYMHBI: HA OCHOBE aHalM3a YCIOBMS 33/1a4M 3alKCHIBATh KPAaTKOE YCIOBUE,
HOJCTABIATh (PU3NUECKHE BEIUYMHBI B (DOPMYJIBI U IPOBOAUTH PACUEThl, HAXOAUTh CIIPAaBOYHbBIE



JaHHble, HEOOXOJMMBbIe JJsi pEUIeHHs 3a/1ady, OICHMBATh PEATUCTUYHOCTHh IOJTY4YEHHOU
(U3UYECKON BETMYUHBIL;

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO DPEIIMTh MPHU IMOMOIIM (PU3HMYECKHX METOJOB, B
ONKCAaHUM HCCIIEI0BaHMs BBLIENATH IPOBEpPsSEMOEe NPEANOoNIoKEeHHE (TUIOoTe3y), pasziauyaTbh U
MHTEPIPETHPOBATH MOJTYYEHHBIH PE3yNbTaT, HAXOIUTh OIIMOKH B XOJI€ OIbITA, /I€TaTh BBIBOJIBI
II0 €ro pe3yJbTaTaM;

NPOBOJUTH OMBITHI 1O HAOMIOACHUIO (DU3MYECKHX SIBICHUNA WM (PU3UUYECKUX CBOMCTB TEI:
(bopMynHupoBaTh IMpOBEPsieMble MPEINOI0KEHUsA, COOUPATh YCTAHOBKY U3 IPEIJIOKEHHOIO
000pyI0BaHUs, 3aIUCHIBATH X0 OMBITa U (JOPMYIUPOBATH BHIBOJIBI;

BBIIOJIHATh MpSIMBbIE WM3MEPEHMs pPACCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CHIBl U
TEMIIepaTypbl ¢ UCIOJIb30BAaHUEM AHAJIOTOBBIX U U POBBIX MPHOOPOB, 3aMUCHIBATH MMOKA3AHUS
nprOOpPOB ¢ Y4ETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHNUH;

IPOBOJIUTH HCCIIEOBAaHUE 3aBHCUMOCTH OJHOW (PU3MYECKOH BEIUMYMHBI OT JPYro
UCIIOJIb30BAaHUEM MNPSMBIX U3MEPEHUH (3aBUCHMMOCTH IyTH PABHOMEPHO JBIIKYILETOCs Teaa OT
BPEMEHHU [IBUKCHHUSI Tella, CWIIBI TPEHHUS CKOJBKEHHUS OT Beca Teja, KadecTBa 00paboOTKU
IIOBEPXHOCTEH TeNl U HE3aBUCHUMOCTH CHJIbl TPEHHUS OT IUIOLIAJAU CONMPUKOCHOBEHHUS TEJ, CHUJIbI
YIOPYTOCTH OT YAJMHEHUS MPYKUHBI, BHITAIKMBAIOIIEH CUIIBI OT 00bEMa MOTpyKEHHOW YacTu
TeJa M OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT IIyOUHBI, Ha
KOTOPYIO TOTPY>KEHO TE€JO, YCIOBUU IIJIaBaHUS TEJ, YCIOBHM paBHOBECHS pblyara u OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4eOHOrO HCCIIEJOBaHMs, COOMpPATh YCTAaHOBKY M BBINOJHATH
U3MEpeHus, cJenys MpeUIOKEHHOMY IUIaHy, (PUKCHpPOBAaTh pe3yNbTaThl IOITYYEHHOU
3aBUCUMOCTH (PU3MYECKUX BEIMYUH B BHUJAE NPEIJIOKEHHBIX TaOMUL U rpaduKoB, JeNaTh
BBIBO/IbI 110 pE3YJIbTaTaM UCCIIEJOBAHMUSI;

IPOBOJUTh KOCBEHHBbIE MU3MEpEHUs (U3NYECKUX BETUYUH (IJIOTHOCTH BEIIECTBAa >KUIKOCTU U
TBEPAOrO Tela, Cuja TPEHUS CKOJIbXKEHHUS, MJaBJICHHWE BO3[yXa, BBITAJIKMBAIOLIAS CHUIIA,
JeMCTBYIOIAs Ha MOrPYKEHHOE B XKUJKOCTb TeNO0, KO3 (UIUEHT MOJI€3HOr0 JEHCTBUS MPOCTHIX
MEXaHHU3MOB), CJIEIys MPEATOKEHHONM HMHCTPYKLIMM: NPH BBINOJIHEHWH H3MEpPEHHH coOupaTh
DKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUMCIISITh 3HAUEHUE NCKOMOM BEIWYNHBI,

coOiroaaTh MpaBuiia TEXHUKU 0€30I1aCHOCTU IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
yKa3blBaTh MPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECBHI, TEPMOMETD,
JUHAMOMETp, cooOUIaroIMecs coCcyibl, 0apoMeTp, phlyar, MOABMKHBIN U HEMOJBUKHBINA OJIOK,
HAKJIOHHAs IJIOCKOCTBH;

XapaKTepu30BaTh IMPHUHLMIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMICTB C
ONOpoM Ha HX oOnucaHus (B TOM 4HCIE: TOJIIMIHUKH, YCTPOWCTBO BOJONPOBOJA,
TU/IPABIMYECKUA TIPecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMEeTp), HCIOJIb3Ys
3HaHUS O CBOWCTBaxX (U3UYECKUX SBICHUH M HeoOXoAuMble (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

IOPUBOAUTE MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMeEpax) MPAaKTUYECKOro HCIOIb30BAHUS
(bu3nyecKux 3HaHUM B MOBCEAHEBHON KU3HU AJis o0ecrieueHns 0€30MacHOCTH Mpu o0palieHny ¢
npubopaMu M TEXHUYECKUMM YCTPOMCTBAMHM, COXPAHEHMS 3/I0POBbS U COOJIIOJICHHS HOPM
HKOJIOTMUYECKOTO MOBEJICHUS B OKpY’KaIoIlel cpee;

OCYILECTBIISATh OTOOp MCTOYHUKOB HMH(popManuu B MHTepHETe B COOTBETCTBHM C 3aJlaHHBIM
MOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUM W MYTEM CpaBHEHHS pa3iIHMYHbIX
UCTOYHUKOB BBLIEIATH MH(OpMAIMio, KOTopas sSBISETCS MPOTUBOPEUMBON MM MOXKET OBITh
HEJIOCTOBEPHOM;

UCMOJIb30BaTh TPU  BBINOJHEHUM YYEeOHBIX 3aJaHUl  HayYHO-TIOMYJSIPHYIO JIUTEPaTypy
bu3nyecKoro cojaep:KaHus, CIpaBOYHBbIE MaTepuanbl, pecypchl ceth WHTepHeT, BianeTh
npuéMaMHM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMAIMKM U3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKWE INHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBe 2-3
UCTOYHUKOB MH(POpPMALUU (PU3UIECKOTO COAEP/KaHMs, B TOM 4HCIe IMyOJIUYHO J1eaTh KpaTKHhe
CcoOOIIeHNs O pe3yibTaTax IPOEKTOB MM Y4YEOHBIX HCCICAOBAHHUM, MPH 3TOM TPaMOTHO



UCTIOJIb30BaTh M3YUYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, COTNPOBOXKIATh BBHICTYIUICHUE
MpE3EHTALINEH;

IPY BBIMTOJHEHUH y4eOHBIX MPOEKTOB U MCCIECIOBAHUN pacrpeaessiTh 005S3aHHOCTH B IPYIIE B
COOTBETCTBHUM C IIOCTABJICHHBLIMH 3aJadaMHy, CJIEOUTH 3a BBIITOJHEHHEM IIaHA JEHCTBUH,
AJICKBATHO OILICHHUBATHb CO6CTB€HHBII7[ BKJIag B NCATCIIBHOCTD prHHbI, BbICTpaI/IBaTB
KOMMYHUKATUBHOE B3aMMO/ICHCTBHE, YIUTHIBasE MHCHUE OKPYKAIOIIUX.

K xonmy oOydenus B 8 kiacce nmpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM ypPOBHE JOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE JBHKCHHE aTOMOB U MOJIEKYIL,
arperaTHble COCTOSIHUS BEILIECTBA, KPUCTAUIMYECKHE M aMOp(Hble Tena, HACBILCHHBIH U
HEHACBILIEHHBIN Map, BIAKHOCTb BO3JlyXa, TEMIIEpAaTypa, BHYTPEHHSISI SHEPrus, TEIIOBOMN
JIBUTATellb, 3JEMEHTApHBIA JJICKTPUYECKUH 3apsfl, 3JEKTPUUECKOE II0JIe, IPOBOJHUKU U
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE T10JIE;

pas3nnyath sBJICHUA (TEIJIOBOE pacIIMPEHUE M cKaTue, TeIlonepeaaya, TenjaoBoe paBHOBECHE,
CMauMBaHME, KaNWULSIPHbIE SIBICHUS, UCIIApEHHUE, KOHJCHCAllMs, IJIaBJICHHUE, KPUCTAILIM3ALUSL
(oTBepAeBaHuE), KHUIIEHUE, Terjonepeaaya (TEmI0NpOBOJIHOCTb, KOHBEKIMS, W3IIy4YeHUE),
QIIEKTpU3aLUs Tell, B3aUMOJAECHCTBHE 3apsA]0B, JCHCTBHUS 3JIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHHE, B3aUMOJIEHCTBHE MArHUTOB, ACHCTBUE MarHUTHOI'O IOJIS HA MPOBOJHHUK C TOKOM,
AJIEKTPOMAarHWTHAas: MHIYKIMS) 1O ONUCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh IMPOSBICHUE H3YYCHHBIX (U3NYECKHUX SIBICHHH B OKPYKAIOIMIEM MHpE, B TOM
yucie GU3NYecKue sSBJICHUs B IPUPO/E: MOBEPXHOCTHOE HATSKEHUE M KalWLISIpHbIC SBJICHUS B
HpupoJie, KPUCTAIUIBI B Ipupoae, ninydeHne CoiHIa, 3aMep3aHue BOJAOEMOB, MOPCKHE OpH3bI,
o0pa3oBaHue pOChl, TyMaHa, UHEs!, CHEra, EKTPUUYECKHE SABJICHUs B aTMoc(depe, 2JIeKTpUYECTBO
JKUBBIX OpPraHM3MOB, MarHUTHOE MoJie 3eMJiu, Apeh( IMOII0COB, POJIb MAarHUTHOIO TOJS JAJIS
KHU3HU Ha 3emiie, MOJIIPHOE CUSHUE, IIPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 337a4y B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (PU3HAKN) PU3NYECKUX SBJICHUI;

ONHUCBHIBATh M3y4YEHHbIE CBOWCTBA Tel W (PU3MUECKUE SBICHHS, HCIONb3YysS (PU3NUECKUe
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS SHEPIUsl, KOJIMYECTBO TEIJIOTHI, yETIbHAs TEIII0EMKOCTh
BEIIECTBA, YAEJIbHAs TEIUIOTa IUJIaBJICHUs, YylelbHas TEIIoTa MapooOpa3oBaHUs, YyHelbHas
TEIUIOTAa CrOpaHusl TOIUIMBA, KOA((UIMEHT IMOJIE3HOrO JEWCTBUS TEIJIOBOM MAallIUHBI,
OTHOCHUTEINIbHAS BIAXXHOCTh BO3JyXa, JJIEKTPUUECKUH 3apsl, CHJIA TOKa, DJIEKTPUYECKOE
HalpsDKEHUE, CONPOTHUBIIEHUE IPOBOJHMKA, YJECIBHOE CONPOTHUBICHHE BEIIECTBA, paboTa u
MOITHOCTb JIEKTPUYECKOT'O TOKA), NMPH OMUCAHUU NMPABUIBHO TPAKTOBATh (PU3MUYECKHHA CMBICI
HCIIOJIb3YEMBIX BEJIMYMH, 0003HAUYECHUS U €IUHUIIBI PU3NYECKUX BEIUYMH, HAXOIUTh (OPMYIIbI,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIUYMHY C APYTUMHU BEIMYMHAMHU, CTPOUTH T'paQUKU
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBAa Tel, (PU3MUECKHE SBJIEHUS W IPOLECCHI, HCMOJIb3ysl OCHOBHbBIE
MI0JIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOEHMSI BELIECTBA, IPUHLUII CYIEPIIO3ULIUU
nojei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs 3apsija, 3akoH OMa ajs ydacTka LenH,
3akoH JDkoyns—JIeHna, 3akoH COXpaHEHHMs DSHEPIUM, IIPM 1TOM JaBaThb CIIOBECHYIO
(bopMyITHMPOBKY 3aKOHA U 3aIllMChIBATh €M0 MaTEMAaTHUYECKOE BhIPAXKEHHUE;

OOBSICHATh (PU3UYECKUE MPOIECCHl U CBOMCTBA Tel, B TOM YHCIE U B KOHTEKCTE€ CHUTyalui
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUYMHHOCIEICTBEHHbIE CBS3H, CTPOUTH
o0BsicHeHHEe M3 1-2 JIOTMYecKuX LIaroB ¢ onopoil Ha 1—2 U3yYEHHBIX CBOWCTBA (PU3UUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pewmiath pacuéTHbIE 3a7audl B 2—3 AEHCTBHS, UCHOJB3YS 3aKOHBI M (OPMYJIbI, CBS3BIBAIOIINE
(Gu3nyeckrue BEIMUYUHBI: HA OCHOBE aHAIW3a YCJIOBMS 3a/adM 3alMChIBATh KPATKOE YCIOBUE,
BBIABIISITh HEJOCTAaTOK JAHHBIX JUIS PpEIICHUS 3a/Jauyd, BBIOMpATh 3aKOHBI M (HOPMYIIHI,



HEoOXoauMBbIe Uil €€ pelIeHus, MPOBOAMTH PACUYEThl M CPABHUBATH MOJYYCHHOE 3HAYCHHE
(U3M4eCKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh NPOOJEMbI, KOTOPbIE MOXHO PpEIIUTh MPH TOMOIIM (PU3UYECKHX METOJIOB,
UCTONb3Yysl ONMCAHUE MCCIEOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAIOIOKEHHE, OLIEHUBATh
IPaBWJIBHOCTD IOPSIIKA IPOBEIEHUS UCCIIEJOBAHMSL, JIEJIaTh BBIBOIbI;

IPOBOJIUTH OIBITH 10 HAOIIOACHUIO (U3UYECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tel
(KanmwIsipHbIE SIBJIEHUS, 3aBUCUMOCTb JaBJIEHHS BO3JyXxa OT €ro oObéma, TeMIeparyphbl,
CKOpOCTM IIpoliecca OCTbIBAaHMS M HarpeBaHWs HpU H3JIy4YEeHHH OT IBeTa H3Jydarolien
(moryomaroneil) MOBEPXHOCTH, CKOPOCTh HUCHApEHUs BOABI OT TEMIIEPATYpPbl >KUJIKOCTH U
IIOIAAN €€ IMOBEPXHOCTH, JIEKTpU3alUs Tel U B3aMMOJAEHCTBUE 3JIEKTPUYECKUX 3apslOB,
B3aMMOJICMCTBUE IIOCTOSHHBIX MAarHUTOB, BHU3yalU3allisd MAarHUTHBIX II0OJIEH IOCTOSIHHBIX
MarHuTOB, JI€HCTBUS MAarHUTHOIO IOJS HA IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOWCTBA  OJIGKTPOJBUTATEN  IOCTOSHHOTO  TOKa):  (OPMYJIMPOBATH  MPOBEPSICMbIE
HPEINON0XKEeHUs, COOUpaTh YCTAHOBKY M3 IPEUIOKEHHOTO0 OOOpYAOBaHUS, ONUCHIBATH XO[
OTIBITa U OPMYIIMPOBATH BHIBOJIBI,

BBINOJIHATH MPSMBIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIILHON BIAQXKHOCTH BO3/1yXa, CUJIbI TOKA,
HAIpPSDKEHUS. C MCIOJIb30BAaHUEM AaHAJIOrOBBIX NMPUOOPOB U JATUYUKOB (PU3MUECKUX BEIMYUH,
CpaBHUBATh PE3YyJIbTAThl U3MEPEHUN C YUETOM 33JaHHOM aOCOIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIIECOBAaHUE 3aBHCHUMOCTH OJHOW (U3MYECKOH BEIUMYMHBI OT JPYro C
UCIOJIb30BAaHUEM MPSMbIX HM3MEpPEHHH (3aBUCHUMOCTb COIPOTHUBIEHHS IPOBOJHHKA OT €ro
JUIMHBI, TUIOIIAM MOMEPEUYHOr0 CEUYEHUs U YAEIbHOTO CONPOTUBIIEHHUS BELIECTBA IPOBOJHUKA,
CHJIBI TOKa, MJYLIEro uepe3 MPOBOAHMK, OT HANpPSDKEHHs Ha IPOBOJHUKE, HCCIEIOBAHUE
[IOCJIE0BATEIBHOTO W MAapajuIeIbHOTO  COEAMHEHUH  IPOBOJHHMKOB):  IIAHMPOBATH
UCClIeIoBaHUe, COOMPATh YCTAHOBKY M BBINOJIHATh U3MEPEHHUS, CIeNys IPEIJIOKEHHOMY IIaHy,
(GUKCUpPOBATh pPE3yNbTaThl IMOJYYCHHOH 3aBHCUMOCTH B BHUAE TAaONWIl M TpaduKOB, [ENaTh
BBIBO/IbI 110 pe3yJIbTaTaM UCCIIeI0BaHUS;

IPOBOANTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYMH (yAeNbHas TEMJOEMKOCTh BEIIECTBa,
COIIPOTHBIIEHUE TMPOBOJHMKA, pabOTa M MOIIHOCTh 3JIEKTPHUUYECKOrO TOKa): IUIAHUPOBATh
U3MEpEeHHs], cCOOUpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIENys MPEAJIOKEHHON UHCTPYKINU, U
BBIUNCIIATH 3HAYEHNE BEIIMUUHBL,

coOiroaaTh MpaBuila TEXHUKU 0€30I1acCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapakTepu30BaTh NPUHIMIIEI JIEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUUECKUX YCTPOWCTB C
OMopol Ha MX ONHMCaHMS (B TOM YHCIE: CHCTEMa OTOIUJIEHUS JOMOB, T'MTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUUK HIIEKTPUUYECKON SHEPIHH, 3JIEKTPOOCBETUTENIbHBIE
npuOOpbl, HarpeBaTeIbHbIE AJIEKTPONPUOOPH! (IPUMEPHI), SIEKTPUUECKHUE IPEIOXpPaHUTENH,
AJIEKTPOMArHUT, 3JEKTPOJBUTATENIb IOCTOSIHHOTO TOKAa), MCIONb3ys 3HaHHUA O CBOWCTBax
bu3nyecKux SIBICHUN U HEOOXO0AUMbIE (PU3NUECKHIE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOHCTBA M M3MEPUTENIbHBIE NMPHOOPHI MO CXeMaM U
CXEMAaTUYHBIM pHUCYHKaM (KUJIKOCTHBIH TEPMOMETpP, TEpPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTATEIb BHYTPEHHETO CrOPaHMsl, dJIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI JJIEKTPUUECKHUX
LeMnel ¢ MOCIe0BATENbHBIM U MapalIeIbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3iinyasl YCIOBHbBIE
0003HaUEHHSI FTIEMEHTOB JIEKTPUUYECKHX IIeTIeH;

MPUBOJIUTH MPHUMEPHI (HAXOAUTh MH(OpPMAIMIO O MpHUMepax) MPaKTUYECKOTO HCIOJb30BaHUS
(u3nUecKrx 3HaHUH B MOBCEIHEBHON KHU3HM I oOecTiedeHns 6e3011acHOCTH TP 0OpalleHUH ¢
npuOopaMyl W TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/J0POBbS U COOJIOJEHUS HOPM
HKOJIOTUYECKOT0 MOBEIEHHS B OKPYKAIOLIEH CPELE;

OCYIIECTBIISITh MOMCK HHpOpMAIMK (PHU3NYECKOoro cojaepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOUIMXCAd 3HAHUW U NYTEM CpPaBHEHUS JOIOJIHUTENbHBIX HCTOYHUKOB BBIIEIATH
nH(pOpMalIHIO, KOTOpas SBJISIETCS MPOTUBOPEUUBOM MITH MOXKET OBITH HEJJOCTOBEPHOIA;
UCMOJIb30BaTh TPU  BBIIOJHEHUM Y4YEOHBIX 3aJaHUN HAYYHO-TIONMYJSIPHYIO JIUTEPaTypy
(U3MYECKOro CcoJepXaHus, CIPaBOYHbIE MaTepualbl, pecypcbl ceTu VHTepHeT, BlaaeTh



npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMAIMKM M3 OJHOM 3HAKOBOM
CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NMMCHbMEHHBIE M KPAaTKUE YCTHBIE COOOIIEHUs, 00001mas nHpopMaluio
U3 HECKOJbKUX MCTOYHHMKOB (PU3MUECKOrO COJEpXKaHMs, B TOM YHCIE IIYOJUYHO MPEICTaBIIATh
pe3ysabTaThl MPOEKTHOM WM HCCIIEJOBATEIbCKON JEATENBHOCTH, IPU 3TOM I'PaMOTHO
UCIOJIb30BaTh W3YYEHHBIN MOHATUHHBIN anmapaTr Kypca (U3HMKH, CONPOBOXKJATh BBICTYIICHHUE
MPE3EHTALUEM;

IPY BBIIOJHEHUU yYEOHBIX IPOEKTOB M MCCIEIOBAHUN (PU3MUYECKHX IMPOLECCOB PACHPEEIIATh
00513aHHOCTH B IPYIIE B COOTBETCTBUM C IIOCTABIECHHBIMU 3a/1a4aMH, CJIECIUTh 32 BBIIIOJHEHUEM
IUlaHa JCWCTBUM M KOPPEKTUPOBaTh €ro, aJeKBaTHO OLICHMBAaTh COOCTBEHHBIN BKJIax B
JESATEIbHOCTh ~ I'PYNIbl, BBICTPaUBaTh KOMMYHUKAaTMBHOE B3aUMOJCICTBHE, IPOSBIAA
TOTOBHOCTb pa3peliaTb KOHMIUKTHI.

K xonmy oOydeHus B 9 kJacce npeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHU:

WCIIOJIH30BaTh TOHATHS: CUCTEMa OTCUETa, MaTepHaIbHAs TOUKA, TPACKTOPHS, OTHOCUTEIILHOCTh
MEXaHUYECKOTO JIBIDKEHUA, nedopmarus (ynpyras, IJIaCTHYECKas), TpeHue,
LHEHTPOCTPEMUTEILHOE YCKOPEHUE, HEBECOMOCTh U TEPETrpy3KH, LEHTP TSHKECTH, aOCOIIOTHO
TBEPIOE TEJO, LIEHTP TSHKECTH TBEPAOTO Teja, paBHOBECUE, MEXaHUYECKHUE KOJIeOaHUsI U BOJIHBI,
3BYK, HTHPPA3BYK U YIbTPa3BYK, dJIEKTPOMArHUTHBIC BOJHBI, IIKaTa 3JICKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U NadbHO30PKOCTb, CIIEKTPbl UCIYCKaHMS U MOTJOUIeHHs, anbda, 6era- u
raMmma-u3JIy4eHHsl, U30TOIIbI, SiICPHAst SHEPTeTHKA;

pasnuyaTh  sBJIICHHS (paBHOMEpPHOE M  HEPaBHOMEPHOE IMPSAMOJIMHEHHOE  JIBH)KCHHE,
PaBHOYCKOPEHHOE TMPSMOJUHEHHOE JIBIDKEHHE, CBOOOJHOEC TAJCHHE TEJl, pPaBHOMEPHOE
JIBUKEHHE TI0 OKPY>KHOCTH, B3aUMOJICHCTBUE TeJ, PEaKTUBHOE IBW)KEHHE, KoliebaTeabHoe
JIBIDKCHHUE (3aTyXamolIMe M BBIHYXJICHHBIC KOJI€OaHMs), PE30HAHC, BOJHOBOE JIBI)KCHHE,
OTpa)KE€HUE 3BYKa, NPSIMOJIMHENHOE pPACHpPOCTPAHEHUE, OTPAKEHHWE M TMPEJIOMIICHUE CBETa,
MOJIHOE BHYTPEHHEE OTpaXKEHUE CBETa, Pa3OKEeHHE OeJoro cBeTa B CIHEKTP U CIOXKEHUE
CIIEKTPAJIbHBIX LIBETOB, IUCIEPCHUS CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTh, BO3HMKHOBEHHUE
JUHEHYATOr0 CMEKTpa HM3JTyYeHHUs) IO OMHCAHUI0 WX XapaKTePHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAaHHOE (PUZNYECKOE SBIICHUE;

pacro3HaBaTh TPOSBICHUE HM3YYEHHBIX (PU3MUECKUX SBJICHHM B OKpYyXKaromeM Mupe (B TOM
yrcne (U3NUeCKue SBICHUS B MPHUPOJE: MPWIKMBBI U OTIUBHI, NBUXKeHHE MiuaHeT COMHEYHOMN
CHUCTEMBbI, PEaKTUBHOE JBI)XCHHE >KUBBIX OpPraHU3MOB, BOCHPHITHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSACEHHE, CEHCMUYECKHUE BOJIHBI, ILIYHAMH, 3XO0, LIBETa TEJ, ONTHUYECKHE SIBIICHUS B
npupojie, OHOIOTUYECKOE JCHCTBHE BHAMMOTO, YJIBTPA(PHUOIETOBOTO U PEHTICHOBCKOTO
W3JIyYCHHUI, €CTECTBEHHBIM paauOaKTUBHBIA (POH, KOCMHUUECKHE JIy4YH, paTdOaKTHBHOE
U3JIy4€HHE MPUPOJHBIX MHUHEPAJIOB, JEUCTBHE PAJAMOAKTUBHBIX W3JIYYEHHM Ha OpraHu3M
YEJI0OBEKa), IMPU 3TOM TEPEBOJIUTH MPAKTUUYECKYIO 33/1ady B y4eOHYIO, BBIICIATH CYIIECTBEHHBIC
CBOIicTBa (MpU3HAKK) PUINIECKUX SBICHUI;

OTNHUCHIBATh W3YYCHHBIE CBOWCTBA TelN W (PU3NUECKHE SBICHUS, HCIONB3YS (U3HIECKHE
BEJIMYMHBI (CPEHSAS U MTHOBEHHAsI CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHUE,
NepeMenieHne, MyTh, YII0OBas CKOPOCTh, CHJIA TPEHHUs, CHJAa YIPYTrOCTH, CHJIA TSHKECTH,
YCKOpEHUEe CBOOOIHOTO TMaJieHUs, BeC Tejla, MMITYJIbC Tella, UMIYIbC CHIIBI, MEXaHHUYECKas
paboTa W MONIHOCTH, MOTEHIIMATIbHAS DHEPTUS TeJa, MOJHATOrO HaJl TOBEPXHOCTHIO 3EMIIH,
NOTEHIMAIbHASL SHEPIUsl CXKATOW MNPYXKUHBI, KUHETHYECKas SHEprus, MOJIHAasg MeXaHUYecKas
SHEPTHUs, TIEPHOJ U YacTOTa KoJieOaHWH, JIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, MOKa3aTellb MPEJIOMJIEHUS Cpelibl), MPU OMUCAHUU TPABUIBHO TPaKTOBATh
(UBUYECKUN CMBICIT MCTIOJIB3yeMbIX BETUYMH, 0003HAYEHUS W SAUHUIBI (PU3UUECKUX BEIHYWH,
HAXOJUTHh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIMYMHY C JPYTUMH BEIHMYWHAMU,
CTPOUTH rpadMKK U3YUYEHHBIX 3aBUCUMOCTEH (DU3NICCKUX BEITUYHH;



XapakTepu30oBaTh CBOMCTBA TeJ, (HU3MUECKUE SBICHUS U MPOIECCHl, HCHOJIb3ys 3aKOH
COXPaHEHMsI SHEPIUH, 3aKOH BCEMHPHOTO TATOTEHHUs, MPUHLMII CYNEPHO3ULMU CHJI, MPUHLIUI
OoTHOcUTENbHOCTH [anunes, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMIIYJIbCA, 3AKOHBI
OTpPa)KEHMsI U IPEIOMIICHUS] CBETA, 3aKOHBl COXPAaHEHMs 3apsiI0BOTO U MAaCCOBOIO YHUCEN MpHU
SJCPHBIX pEaKIUsaX, IPU 3TOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA W 3allUCHIBATH €TO
MaTeMaTHYECKOE BbIPAKEHUE;

OOBSICHATH (PU3UYECKUE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCIE W B KOHTEKCTE CHUTyalui
IPAaKTUKOOPHUEHTUPOBAHHOIO XapakTepa: BBIABIATH INPUYMHHO-CIEJCTBEHHBIE CBSI3U, CTPOUTH
00BsICHEHHE M3 2—3 JIOTMYECKUX LIaroB € OMOpPOW Ha 2—3 M3yYCHHBIX CBOWCTBA (PU3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTth pacy€THbIE 3aa4M (ONUparoIIMecs Ha CUCTEMY U3 2—3 ypaBHEHHUM), UCIOJIb3YS 3aKOHBI
U (QopMyiibl, CBS3bIBarOIME (PU3MUECKUE BEJIUYMHBI: Ha OCHOBE aHalM3a YCIOBHS 3a/adyu
3aMMChIBATh KPATKOE YCJIOBUE, BBIABIATH HEAOCTAIONINE WM M30BITOUHBIC JaHHBIC, BEIOMPATH
3aKOHBl M (OpPMyJIbl, HEOOXOAWMBIE MJISl PpELIEHUs, IMPOBOAUTH pacuéTbl M OLEHUBATh
PEATUCTUYHOCTD MOJIYYEHHOTO 3HaUCHHSI (PU3MYECKON BETMIHHBI,

pacrio3HaBaTh NIpPOOJEMbI, KOTOPbIE MOXXHO PpEIIUTh IMPH HOMOIIM (PU3MYECKHX METOJIOB,
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACIATH MPOBEPSIEMOE IPEAIOJIOKEHUE, OLEHUBATh
IPaBUWIBHOCTh IIOPSIKA TPOBEJIEHHs] HCCIEAO0BaHMs, JeiaTh BBIBOJbI, HHTEPIPETUPOBATH
pe3yJIbTaThl HaOJII0IEHNUH U OIBITOB;

IPOBOJUTH OMBITHI 10 HAOIIOACHUIO (U3UYECKUX SBICHUN WM (PU3NYECKUX CBOMICTB Ten
(u3yueHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHMsI PHEPIMH, 3aBHUCHUMOCThH IE€pHOJa
KoJIeOaHUH MPYKUHHOI'O MasiTHUKA OT MaCChl I'py3a U )KECTKOCTU MPY>KUHBI M HE3aBUCUMOCTh OT
aMILTUTY/IBI MaJIbIX KOJeOaHUH, IPSIMOJIMHEMHOE PacIpOCTPaHEHUE CBETA, Pa3sIoKEHUE OEJIoro
CBETa B CIEKTP, U3yYEHUE CBOMCTB M300paX€HUS B IJIOCKOM 3€pKaje U CBOMCTB M300pakeHUs
npeaMeTa B COOMparoei JInH3e, HaOJII0IeHHE CIUTOIIHBIX M TMHEHYAThIX CIIEKTPOB U3ITyYCHHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOIO Habopa 000pyJOBaHUs, OMMUCHIBATE X0
OTbITa U €r0 Pe3yJbTaThl, GOPMYJINPOBATH BHIBOJIBI;

IPOBOJIUTH MPU HEOOXOJUMOCTH CEpUI0 MPSAMBIX HW3MEPEHUH, ONMpeAessis cpeqHee 3HaueHue
u3MepsieMoil BeNUuYuHbl ((POKYCHOE paccTossHME coOMparoledl JUH3bI), 00OCHOBBIBATH BBIOOP
crioco0a u3MepeHus (M3MEepUTENHLHOr0 Ipudopa);

IPOBOAMTH HCCJIEIOBAaHUE 3aBUCUMOCTEN (DU3MUECKUX BEJIMYUH C MCIOJIb30BAHHEM MPSMBIX
U3MepeHuil (3aBUCUMOCTh IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBUXKEHHUU 0e3 HavyaJbHOMH
CKOPOCTH, Mepuo/ia KoieOaHui MaTeMaTUYECKOTr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yIiia
OTpaKeHHsI CBETa OT yIja NaJeHUs M yIiia NPeIoOMIIEHUS OT yrjia MajJeHus): MIaHUPOBATh
UCCJIEIOBAaHHE, CAMOCTOSITEIbHO COOMpaTh YCTAHOBKY, (PUKCUPOBATH PE3YNIbTAThHI MOJIYYEHHOMN
3aBUCUMOCTH (DU3MYECKMX BEIMYMH B BHAe TaOnMIl M TpaduKoB, JeiaTh BBIBOABI 10
pe3ysbTaTaM MCCle0BaHMUs;

IPOBOJUTH KOCBEHHbIE U3MEPEHHsI (PU3NUECKUX BEIUUYHMH (CPEeIHSS CKOPOCTh M YCKOPEHHUE Tela
IpU PaBHOYCKOPEHHOM JBMXEHHH, YCKOPEHHE CBOOOIHOIO MaJeHUs, >KECTKOCTh NPY)KHUHBI,
KOO(QUIIMEHT TPEeHUs CKOJIbKEHMs, MEXaHWdyecKas pabdoTa W MOIIHOCTb, YacTOTa U IMEPHOJ]
Koje0aHUN MaTeMaTHYeCKOro W MPYKUHHOTO MAasTHUKOB, OINTHYECKas Cuia coOuparoleit
JMH3BI, PaJUOAKTUBHBIA (OH): IUIAHUPOBATH W3MEPEHHUs, COOUpPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIIOJIHATH U3MEPEHUS, CAeys NPEI0KEHHON HHCTPYKIIUH, BEIYUCIATH 3HaUCHHE
BEJIMYMHBl M aHAJIW3UPOBATh IOJIYYEHHBIE DPE3YJIbTaThl C YYETOM 3aJaHHOW IOIPEHIHOCTH
WU3MEPEHHUI;

co0ITI01aTh MpaBHiia TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1a0opaTOpHBIM 000pYI0BaHUEM;
pa3jnyaTh OCHOBHBIE TNPU3HAKM H3YYEHHBIX (U3MUECKUX MOJeNel: MarephalibHas TOYKa,
abCoIIIOTHO TBEPJIOE TEJIO, TOUEUHBIM UCTOYHHUK CBETA, JIy4, TOHKAs JMH34a, IUIaHeTapHask MOJEIb
aToMa, HyKJIOHHasi MOJIeJIb @aTOMHOTO Spa;

XapakTepu30BaTh NPUHIMIIEI JIEHCTBUS M3YYEHHBIX HPUOOPOB M TEXHUUECKUX YCTPOWCTB C
OMoOpoil Ha MX omucaHus (B TOM YHUCIE: CIUAOMETP, JATUUKHU IOJOXKEHUS, PACCTOSHUSA H
YCKOpEHHUs, paKera, 5XOJIOT, OYKH, IIepUCKol, (oToamnmapar, ONTHYECKHE CBETOBOJIBI,



CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCMONB3ys 3HAHUS O CBOMCTBAaX (DU3MYECKHX
SIBJICHHH ¥ HEOOXOIUMBbIe (PU3HUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMaTUYHBIE PHUCYHKH MH3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX TMPUOOPOB M TEXHOJOIMUYECKMX IPOLIECCOB MpPHU pPELIeHUH Yy4deOHo-
NPAaKTUYECKHUX 3a]1a4, ONTHYECKUE CXEMBI JJIsl MOCTPOCHUS N300paKeHUH B TNIOCKOM 3epKaje U
cobuparoniei JIMH3e;

NPUBOAUTE MPUMEPHI (HAXOAUTh MH(OPMAILUIO O MpUMEpax) MPAKTHYECKOTO HCIOIb30BAHUS
(bu3nyecKux 3HaHUH B MOBCEIHEBHON XKU3HM U1 o0ecredeHus 6e3011acHOCTH ITPHU 00palleHUH ¢
npubopaMu ¥ TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHHS 3/I0POBbS U COOJIIOJICHHS HOPM
9KOJIOTMYECKOT0 IIOBEJICHUS B OKPYKAIOLLEH CpelE;

OCYILECTBIISATh MOMCK MHPOpMALUU (HU3NYECKOTO conepkaHus B MHTepHETe, caMOCTOSTEIbHO
(bopMynupys MOMCKOBBIM 3ampoc, HaXOAUTh IYTH OINpPENENEeHUs JOCTOBEPHOCTH IOJIy4YECHHOH
uH(pOpPMALIUK Ha OCHOBE UMEIOIIMXCS 3HAHUN M JOTTOJTHUTEIbHBIX UCTOYHUKOB,;

UCIOJIb30BaTh IPU  BBIIOJHEHWM Y4YEOHBIX 3aJaHUNl HAyYHO-IOMYJSIPHYIO JIUTEpaTypy
(Gu3nyecKoro cojaep:KaHus, CIPaBOYHBbIE MaTepuaybl, pecypcbl cetu VHTepHeT, BIaJeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMALMU U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBbIE NHUCbMEHHBIE M YCTHBIE COOOLIEHHsS Ha OCHOBE HH(pOpMAaIMU U3
HECKOJIbKUX HCTOYHHKOB (DU3MUYECKOTO CONEp)KaHHS, MyOIMYHO MPEACTABIATh PE3yJbTaThl
IIPOEKTHOM WJIM HCCIEN0BATEIbCKOM JESATEIBHOCTH, IPH 3TOM TIPAaMOTHO HCIIOJIb30BaTh
M3yYEHHBIN MOHATUIHBIN ammapar u3y4aeMoro pasjena (pU3uKH U CONMPOBOXKIATh BHICTYIIJICHHE
npe3eHTanuen ¢ yuéToM ocoOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.



B ¢enepambHBIX M pErHOHAIBHBIX MPOIEAYpaX OICHKH KadecTBa OOpa3OBaHMSI
UCIIONIB3YETCS  TMepeueHb (KoAu(pUKATOp) pachpeneiieHHbIX II0 KiaccaMm IMPOBEPSIEMBIX
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOHW 0Opa30BaTEeNbHOW IMPOrPaMMbl OCHOBHOTO
o0rrero o0Opa3oBaHUs U DJIEMEHTOB COJICPKAHUS 110 (PHU3HKeE.

Tabmuma 22
[TpoBepsieMbie TPEAMETHBIC PE3YJIbTAThl OCBOCHHUS
OCHOBHOH 00pa3oBaTeIbHOMN MPOrpaMMbl OCHOBHOTO OOIIETO
obpa3zoBanus (7 Kace)

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[TpoBepsieMble IpeAMETHBIE PE3YJIbTATHl OCBOCHUSI OCHOBHOM 00pa30oBaTeIbHOM
IPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHMsI

11

MCIT0JIb30BATHb M3YUYCHHBIC TOHATHUSA

1.2

[pa3uyaTh SIBJICHUS 1O ONHUCAHMIO MX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIIBITOB,
IIEMOHCTPUPYIONIUX JTAaHHOE (PU3UYECKOE SIBJICHUE

13

[pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (DU3MUECKUX SIBICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4uciie (U3UYECKHE SBICHHUS B IPUPOZE, NMPH 3TOM IEPEBOAMTH MPAKTHYECKYIO
3ajadyy B Y4YeOHYIO, BBIJENATh CYIIECTBEHHbIE CBOWCTBA (NPU3HAKU) (PU3MUECKUX
SIBIICHUI

14

OIMMCBIBATH M3YYCHHBLIC CBOICTBa T€I U (I)I/ISI/I‘IGCKI/IG SIBJICHUS, UCIIOJIb3YH (1)I/I3I/I‘IGCKI/IG
BCIIMYHHBI, ITPHU OIIMCAHUUN ITPABUJIBHO TPAKTOBATb Q)HSHHGCKI/II‘/'I CMBICJI UCITOJIb3YECMbIX
BCIINYHNH, HX 0003HaYeHHS U CAMHHNIbI (I)I/ISI/I‘IGCKI/IX BCINYHNH, HAaXOJAHUTH q)OpMy.HBI,
CBA3BIBAOIINC JAaHHYHO (1)I/I3I/I‘leCKy10 BCJIIMYMHY C JpYrMMHU BCJIIMYMHAMMU, CTPOHUTH
Fpaq)I/IKI/I N3YUYCHHBIX 3aBUCUMOCTEH (bPISI/I‘ICCKI/IX BCINYNH

1.5

XaPaAKTCPU30BATH CBOMCTBa TCII, (1)I/I3I/I‘IGCKI/IC SABJICHUA W IIPOLCCChI, HUCIOJb3Ys
M3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIIOBECHYIO q)OpMy.TII/IPOBKy 3aKOHa U
3AIIMCBIBATL €0 MATCMATHYCCKOC BhIPA’KCHNUC

1.6

0OBSICHATH (I)I/I3I/I‘IGCKI/IC SABJICHUS, NPOLECChI U CBOMCTBA TCJI, B TOM 4YHUCIIC U B
[KOHTCKCTC CI/ITyaI_II/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XaPaAKTEPaA: BLIABIIATH MPUYNHHO-
CJICICTBCHHBIC CBA3U, CTPOUTH oObsicHeHHE U3 | - 2 JIOTHYECKHUX IIIaroB C OHOpOI>'I Hal -
2 HU3YUYCHHBIX CBOMCTBa (I)I/I3I/I‘IGCKI/IX HBJ'IeHPIfI, (1)I/I3I/I‘IGCKI/IX 3aKOHa  HJIH
3AaKOHOMCPHOCTHU

1.7

p€lIaTh paCyYCTHBIC 3ala4u B 1 -2 HeﬁCTBHH, HCIIOJIb3YA 3aKOHBI U (I)OpMy.]'IBI,
CBA3bIBAIOIIHC (I)I/I3I/I"ICCKI/IG BCJIMYHUHBI: Ha OCHOBC AaHAJIM3a YCJIOBUSA 3adadun
3AIIMCBIBATL KPATKOC YCIIOBUC, IMOACTABIIATH (I)I/I3I/IquKI/IC BCJIIMYMHBI B (I)OpMy.]'IBI 151
IIPOBOAWUTDL PACUCTHI, HAXOJUTH CIPABOYHBLIC HJAaHHBIC, HGO6XO)II/IMBIG AJIL pCHICHUA
3a1a4, OCHUBATL PCAJIMCTUYHOCTD HO.Hy‘-IGHHOfI (I)I/I3I/I‘-ICCI(OI‘/’I BCIIMYHHBI

1.8

pacro3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEIIUTh MPH IOMOLIU (PUINUECKUX
METOZ0OB, B OIMCAaHWM MCCJIENOBAHMS BBIIEIATH IPOBEPSIEMOE IPEAIOJIOKEHUE
(rumotesy), pasiauyaTh M HHTEPIPETHUPOBATH IOIYYEHHBIH pe3ylbTaT, HAXOJIUTh
OIIMOKHU B XOJI€ ONBITA, JIENaTh BHIBOJIBI 110 €T0 pe3ylbTaTaM

1.9

[IPOBOAUTDH OIBITHI 1O HAOIIOJIEHUIO (PU3NYECKUX SIBICHUN MU (PU3MYECKHX CBOMCTB
ren: (GopMyIUpOBaTh IpOBEpPSEMble MPEANOIOKEHUsI, COOUPAaTh YCTAaHOBKY U3
[IpeIJI0)KEHHOT0 000PYAOBAHHUS, 3aMKUCHIBATh X0/1 ONbITa U (POPMYIHPOBATH BHIBOBI

1.10

BEITIOJIHATE TPSIMbIE W3MEPEHUS C WCIOJIb30BAaHUEM aHAIOTOBBIX H  IH(POBBIX
prOOpPOB, 3amMChIBaTh IOKa3aHHUsS NPUOOPOB C YUETOM 3aJlaHHOM abCONIOTHOM
[TOrPENTHOCTH U3MEPEHUIN

1.11

[MPOBOJIUTH HMCCIICIOBAHNE 3aBUCUMOCTH OJHOW (DM3WYECKOW BEITUYUHBI OT JIPYTOM C
MCIIONIb30BAHUEM TMPSAMBIX HM3MEPEHUH, y4acTBOBATh B IUTAHUPOBAHUH Yy4EOHOTO

pccienoBaHus, coOUpaTb  YCTAaHOBKY M BBINOJHATH  WU3MEpPEHUs,  Ccleays




[PE/UIOKEHHOMY  IJIaHy, (PUKCHpOBaTh pPE3ylbTaThl MOJYYCHHOH 3aBHCHUMOCTHU
(bU3MYEeCKUX BEIMYMH B BUJE MPEUIOKEHHBIX TaOIUIl U TpaduKOB, 1€/1aTh BBHIBOBI 110
[pe3ysbTaTaM UCCIIEI0OBAHMS

1.12

[IPOBOJUTH KOCBEHHBIE WM3MEPEHHMS (PH3MUECKUX BEIUYMH, CIEAYS MPEIOKEHHON
MHCTPYKIMU: TIPH BBIMOJIHEHUH U3MEPEHHI COOMPATh KCIIEPUMEHTAIBHYIO YCTAaHOBKY|
11 BBIYUCIIATH 3HAYCHUE UICKOMOM BEITMYHMHBI

1.13

coONoaTh TMpaBWiIa TEXHUKM OE30MacHOCTH MpH  paboTe ¢ J1abopaToOpHBIM
00OpyIOBaHNEM

1.14

YKa3plBaTh  MPUHLWOBI  JEHCTBUS  NpPUOOPOB M TEXHUYECKHX  YCTPOICTB,
XapaKkTepu30BaTh MPHUHLUIBI JEHCTBUS HW3YYEHHBIX TNPHOOPOB M TEXHUYECKHX
[YCTPOHCTB C TOMOIIbI0 MX OMHMCAHUS, MCIOJB3ys 3HAHUA O CBOMCTBaX (hHM3MUYECKHX
SIBIICHHI M HEOOXO0MMbIe (PU3MUYECKIE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

[PUBOJIUTL TpPUMEPHl (HAXOOUTh HMHGPOPMAIMIO O TMpUMepax) MPaKTHUYECKOTrO
MCIIONIb30BaHUs (PU3MYECKHX 3HAHMKW B TMOBCEJHEBHOW JKM3HM JUIsl OOecreueHus
0e30MmacHOCTH MpH oOpalleHud ¢ NpudopaMu U TEXHUYECKHMMH YCTPOWCTBAMU,
COXpPAaHEHUS 370POBbSI U COONIIOJIGHUS HOPM DKOJIOTMYECKOTO TMOBEIACHHS B
OKpYKarolen cpese

1.16

OCYILICCTBJIATD 0T60p HMCTOYHHKOB I/IHCI)OpMaI_[I/II/I B CCTU I/IHTepHeT B COOTBCTCTBHUU C
3alaHHBIM ITOMCKOBBIM 3aIIpOCOM, Ha OCHOBC UMCIOIIUXCA 3HAHUU U IIyTEM CpaBHCHUS
[PA3JIMIHBIX UCTOYHUKOB BBIACIIATH HH(bOpMaHHIO, KOTOpas ABJIACTCA HpOTHBOp@‘IHBOﬁ
T MOYKET OBITh HCI[OCTOBCpHOﬁ

1.17

MCIIOJIb30BATh MPH BBIMOJIHEHUH YYEOHBIX 33/JaHUN HAay4YHO-TIOMYISAPHYIO JIUTEPATYPy
(hU3MUECKOTO CofiepKaHus, CIIPAaBOUHbIE MaTepUallbl, pecypchl ceTu MHTepHeT, BiaaeTh
[preMaMl KOHCIEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHus HH(OpManud H3 OIHOU
3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

co3/laBaTh COOCTBEHHbIE KpAaTKUE NMUCbMEHHbIE U YCTHBIE COOOIEHHsS Ha OCHOBE 2 - 3
ICTOYHUKOB MH(pOpMaLUU (HU3NIECKOTO COAEPIKAaHUsS, B TOM UYHUCIIE MYOJUYHO JIeNaTh
KpaTKHe COOOILIEHUs O pe3ysibTaTax MPOEKTOB MM YUeOHBIX MCCIIEAOBAaHUM, IIPU 3TOM
[PAaMOTHO HCIOJb30BaTh M3YYEHHBIH TOHATUHHBIA amnmapar Kypca (U3MKH,
COIIPOBOXKAATH BBICTYIUUICHHE NTPE3ECHTAIIEN

1.19

[IpY BBIMOJIHEHUH Y4EOHBIX NMPOEKTOB M UCCIIEIOBAHUN pacHpenensTh 00sS3aHHOCTH B
IpYIIIE B COOTBETCTBUU C ITOCTABICHHBIMH 3a/1a4aMH, CIEAUTH 3a BBIIIOJHEHUEM IUIAHA|
NeiicTBUM, aJeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJAJ B JAESITEIbHOCTb T'PYIIIBL,
BBICTPaBaTh KOMMYHHUKAaTUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIINUX

Tabmura 22.1

ITpoBepsiemble y1eMEHTHI coepkanus (7 Kiacc)

Kon

pasjciia [ 3JICMCHTA

[IpoBepsiemble 3JIEMEHTHI COICPKAHUS

1 |®U3UKA U EE POJIb B IO3HAHWUN OKPYXXAIOIIEI'O MUPA

@dusznka - Hayka O npupone. SBiaeHus npupoasl. DPU3NUECKUE SABICHUSA:
MEXaHWYECKHE, TEIIOBBIE, IEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE

duznyeckue BennynHbL. M3mepenue ¢puznueckux BennynH. Puznueckrue npudopsl.
[TorpemHocTs n3MepeHnii. MexayHapoiHasi CHCTEMaA €ITHHMI]

EcTecTBeHHO-HAYYHBI METOJ TIO3HAHWS: HAOJIOJICHUE, IMOCTAHOBKA HAYIHOTO
BOIIPOCA, BBIABM)KCHHUE THIIOTE3, SKCIIEPUMEHT 110 MTPOBEPKE THITOTE3, 00BICHEHUE
Ha0JIF0OJaeMOTO BJICHUS




1.4

Onucanue GpU3NIECKUX SBICHUH C TOMOIIBIO MOJIENICH

1.5

[TpakTryeckue paboTHI:

3mepeHue pacCTOSTHUMN.

l3mepenne 00beMa KHUAKOCTH U TBEPAOTO Tea.
OrnpezneneHne pa3smMepoB MajlbIX Tell.
l3mepeHne TeMrepaTypbl MPH MOMOIIM JKUAKOCTHOIO TEPMOMETpa M JaT4HMKa
TeMIIEPaTYPHhI

ITEPBOHAYAJIBHBLIE CBEJIEHI A O CTPOEHNUN BEIIIECTBA

2.1  |Crtpoenme BeliecTBa: aTOMbI U MOJIEKYJIbI, HX pasMepbl. OIbITHI, JOKa3bIBAOIINE
ITICKPETHOE CTPOCHHE BEIIECTBA

2.2  |Ismxenue yacTuil BemecTBa. CBA3b CKOPOCTH IBMKEHHS YaCTHIL C TEMIIEPATYPOI.
bpoyHOBCKOE nBIOKEeHHE, T DYy3uUs

2.3 |B3auMoOEiCTBUE YaCTHI] BEIECTBA: IPUTHKEHUE U OTTAIKHBAHHE

2.4 |ArperaTHble COCTOSHHS BEIIECTBA: CTPOEHHE TIa30B, XUIKOCTEM M TBEPIBIX
(KpUCTAJUTMYECKUX) Tell. B3auMOCBs3b MEKAY CBOMCTBAMHU BEIISCTB B Pa3HBIX
ArperaTHhIX COCTOSIHUSX U MX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM

2.5 (OCOOCHHOCTH arperaTHbIX COCTOSTHUN BOJIbI

2.6  [[IpakTuyeckue pabOTHI:

OrneHka graMerpa aroMa METOI0M PSJIOB (C UCTIONIb30BaHUEeM (oTorpaduii).
OnBITHI 10 HAOTIOICHUIO TEILIOBOTO PACIIMPECHHSI Ta30B.
OnbITH IO OOHAPYKEHHIO JEHCTBUS CHII MOJICKYJISIPHOTO TPUTSDKEHUS

JIBVDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1  |Mexanuueckoe nBrKeHne. PABHOMEPHOE ¥ HEPABHOMEPHOE JIBHKCHHE

3.2  |Ckopoctb. CpemHsisi CKOPOCTh NMPHU HEPABHOMEPHOM [BIDKCHHH. Pacdyer myTtd u
BpEMEHU JIBUYKEHUS

3.3 |[Bnenwe wuHepimu. 3aKOH WHEpPHUH. B3auMojeiicTBHe Ten Kak MPUYWHA
M3MEHEHHs CKOPOCTH JIBKEHUS Tell. Macca Kak Mepa MHEPTHOCTH TeJla

3.4  [[lnotHocth BemiecTBa. CBsA3b IJIOTHOCTH C KOJHYECTBOM MOJICKYI B €IWHHIIE
00bEeMa BeIeCTBa

3.5  |Cuna Kak XapakTepUCTHKA B3aUMOJICUCTBUSI TEJ

3.6  |Cuma ympyroctu u 3akoH ['yka. I3MepeHue CHITBI ¢ TIOMOIIBIO THHAMOMETPA

3.7  [SIBnenue TaroTeHHs W cuiaa TsokectH. CHila TSDKECTH Ha JPYruX IUTaHeTax. Bec
rena. HeBecomocTh

3.8 |Cuia tpenus. TpeHne CKOJIBKEHUsI U TpeHHE MOKOost. TpeHue B MPUPOJIEC U TEXHUKE

3.9  |CrnokeHre cril, HaIIpaBJIEHHBIX 0 OAHOM NpsMOi. PaBHOIENHCTBYOMAs CHIT

3.10 [[Ipaktuueckue pabOTHI
OrmpeneneHne CKOPOCTH PaBHOMEPHOTO JABUKEHUS (ITapUKa B JKUJIKOCTH, MOJCIH
PIEKTPUIECKOTO aBTOMOOMIIS U TaK Jlajiee).
OnpeneneHre cpeHe CKOPOCTH CKOJIbXKEHUs OpycKa WM IIapuKa 110 HaKJIOHHOU
[JIOCKOCTH.
Ornpenenenne MI0THOCTU TBEPAOTO TeNa.
OnBITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD PaCTsKEHUS (IehopManuu) Mpy>KUHBI
OT MPUJIOKEHHON CUJIBI.
OnBITHI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHHS OT Beca Tella
1 XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH

3.11 |Dusnueckue ABICHUS B PUPOJIC: IPUMEPbI IBUKEHUS C PA3THYHBIMEU CKOPOCTAMHU
B )KUBOW U HEXKUBOU IPUPOJE, NEHCTBHUE CUIIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12  [Texnuueckue ycTpONCTBA: JMHAMOMETP, MOAIINITHUKH

TTABJIEHUE TBEP/IBIX TEJI, JKUIKOCTEN 1 TA30B




4.1

JlaBnenue TBeporo Tenaa. CriocoObl YMEHBIICHHSI U YBEITMUCHHSI JABJICHUS

4.2  |[laBnenwue rasa. 3aBHCUMOCTbH JABJICHHS Ta3a OT 00beMa, TEMICPATYPHI

4.3  [[lepemaua maBieHUS TBEPABIMH TEIAMH, JKUIKOCTSIMHU M Tazamu. 3akoH [lackaiis.
[IlHeBMaTHUECKHE MAIIMHBI

4.4  [3aBUCHMOCTH HaBJICHHS KUAKOCTH OT T[IyOWHBI. [MAPOCTATHYECKHIA MapaoKC.
CooOmtaromuecs cocyapbl. I 'napaBnnyeckie MeXaHU3MBbI

45 |Atmochepa 3Bemim u armochepHoe gaBiacHHE. [IPHYMHBI CYIIECTBOBAHHUS
Bo3ayiiHOW 06onouku 3emu. OnbiT Toppudenau. 3aBUCUMOCTh aTMOC(EPHOTO
ITABJICHHSI OT BHICOTHI HaJl YDOBHEM MODs

46  [U3mepenne armocthepHOro maieHus.. [IpuOOpHI i U3MEPEHHUsS] aTMOC(HEPHOTO
NTABJICHUS

4.7  |leiicTBUEe XHMIKOCTH W Tra3a Ha IMOTPY)KEHHOC B HUX TeJ0. BhITankuBaromias
(apxuMenoBa) cuiia. 3aKkoH Apxumena

4.8  |[InaBanue Ten. BoszayxormiaBanue

49  [paktudeckue paboThI:
VccnenoBanue 3aBUCHUMOCTM Beca Tella B BOJE OT 0OObeMa IOrpY)KEHHOH B
PKUJIKOCTh YacTH Tela.
OnpeneneHne BbITATIKUBAIOIIEH CHIIbI, JIEHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B
DPKUJIKOCTb.
[IpoBepka HE3aBUCUMOCTHM BBITAJIKMBAKOLIEH CHJIbI, JEHCTBYIOLIEH Ha TEIO B
PKUJIKOCTH, OT Macchl TeJa.
OnBITHI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIbI, IEHCTBYOILEH
Ha TEJIO B >KMJKOCTH, OT 00beMa IMOTIPY)KEHHOH B HUAKOCTb YacTU Teja U OT
[JIOTHOCTH XKHUJKOCTH.
KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMpPOBAaHHE JOJKH M ONpEEIIEHUE €€
rpy30M0IbEMHOCTH

410 |Dusuueckue SIBICHUS B MPUPOJC: BIMSHHE aTMOC(HEPHOTrO MABICHUS HA JKUBOM
OpraHu3M, IJjIaBaHue pbi0

411 |[TexHuueckue YCTPOWCTBA: COOOMIAIOIIHECS COCYIBI, YCTPOMCTBO BOIOMPOBO/A,
TUIPaBIMYECKUN Tpecc, MaHOMETp, OapoMeTp, BHICOTOMEp, MOPUIHEBOW Hacoc,
apeomeTp

PABOTA, MOITHOCTbB, DHEPT U

5.1  |Mexanunueckas pabota

5.2  |[Mexanuyeckasi MOIIHOCTh

5.3  [[IpocTble MeXaHU3MBI: pbIyar, GJIOK, HAKIOHHAS TIOCKOCTh. [IpaBuiio paBHOBECHS

plyara

5.4  [[pumeHeHue HpaBuiIa pAaBHOBECHS pblyara K OJIOKY

5.5  ['3omoroe mpaBmiio" MexaHukd. Kos@HIMEHT 1M0Ie3HOr0 AeHCTBUS MEXaHU3MOB.
[IpocTeie MexaHU3MBI B OBITY U TEXHHUKE

5.6  [[loreHrmanbHas SHEPTUH TeJa, MOHITOTO HAJI 3eMiei

5.7  |Kunermueckast sHEprHs

5.8  [[Monmast MexaHWYeCcKas SHEPTUs. 3aKOH M3MCHEHUS M COXPAHEHUS MEXaHMYECKON
OHEPTUU

5.9  [[Ipaktuueckue paboOTHI:

Omnpenenenue paboOTHl CUJIBI TPEHUS TPU PABHOMEPHOM JBIDKEHHHM Tela II0
TOPU30HTAILHON IIOBEPXHOCTH.

MccnenoBaHue yCcioBUN PaBHOBECHUS pblyara.

3mepenue KIT/ HakJIIOHHOMH TJIOCKOCTH.

3yueHne 3aKk0Ha COXpaHEHUsI MEXaHUYECKON YHEPTUU




5.10

Du3nyecKue sIBJICHUS B IPUPOJIE: PbIYAry B TEJIC YEJIIOBEKA

5.11

TexHUYecKkue yCTpPOWMCTBA: pbhIYar, MOJBIKHBIM W HEMOJBIKHBIA  OJIOKH,
HAKJIOHHAS TJIOCKOCTD, MPOCTHIE MEXaHU3MbI B OBITY

Tabnuua 22.2

[TpoBepsieMbie TpeOOBaHUS K pe3ybTaTaM OCBOCHHS OCHOBHOM
00pasoBaTesbHOU MporpamMMel (8 Kiacc)

Kon

IIPOBEPSIEMOTO
pe3ynbTarta

[TpoBepsieMbie MPeIMETHBIC PE3yIbTaThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM
MIPOrpaMMbI OCHOBHOT'O 00IIIETO 00pa30BaHUS

11

MCITOJIB30BATh ITOHATHSA

1.2

[pa3InyaTh SBJICHUS IO ONMHUCAHMIO WX XAPaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
IIEMOHCTPUPYIONINX JTAaHHOE (PU3UYECKOE SIBJICHUE

13

[pacTio3HaBaTh MPOSBICHUE U3YUCHHBIX (U3NUYCCKUX SIBICHUN B OKPYKAIOIIEM MUPE,
B TOM 4uciie (PU3NIECKHE SBICHUS B IPUPOJIEC, IIPH 3TOM IIEPEBOIUTH MTPAKTHICCKYIO
Bajiadyy B yueOHYIO, BBIJICTSTh CYIIECTBEHHBIE CBOMCTBA (NMPU3HAKHK) (PU3MUECKUX
SIBJICHUI

14

ONMCBHIBATH HW3YYCHHBIE CBOWCTBA Tel H (PU3UYECKHE SBJICHUS, HCIIOIb3YS
(bu3nvYecKre BETUYMHBL, IPH OMMCAHUH NPABWIBHO TPAKTOBATh (PU3NUECKUN CMBICI
MCTIOJIb3yEMBIX BEJTMYMH, 0003HAYCHUS U eIUHUIIBI (PU3NIECKUX BEITMYNH, HAXOJAUTh
(bopMyJIBI, CBSI3BIBAIOINNE JAHHYIO (PM3UUECKYIO BEIUYHMHY C IPYTUMH BEIHUYNHAMH,
CTPOUTH TPAPHKHN N3YIEHHBIX 3aBHCUMOCTEH (PH3HMUECKUX BEITHYNH

1.5

XaPaAKTCPU30BATH CBOMCTBA TCII, (I)I/ISI/I‘-ICCKI/IC SABJICHUA U IIPOLCCChI, HCIIOJIb3Ys
M3YUCHHBIC 3aKOHBbI, IIPpU 3TOM [JaBaTb CJIOBCCHYIO q)OpMy.TII/IPOBKy 3aKOHa H
3AIMMCBIBATL €0 MATCMATHYCCKOC BBIPAKCHUC

1.6

O00BSICHATh (DPU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM 4YMCJIE€ MU B KOHTEKCTE
CUTyallUld ~ MPAaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa: BbIIBIATh  HNPUYMHHO-
CJICZICTBEHHBIE CBS3U, CTPOUTH OOBsICHEHHE U3 1 - 2 TOTUYECKUX IIAaroB ¢ OMOIIBIO
1 - 2 wu3yueHHBIX CBOWCTBAa (PU3MUECKUX SBJICHUH, (PU3MYECKHX 3aKOHAa WU
3aKOHOMEPHOCTH

1.7

[p€IIaTh PACUCTHBIC 3ala4u B 2-3 HeﬁCTBHH, HCIOJIb3YA 3aKOHbI U Q)OpMyHBI,
CBA3bIBAIOIHC (1)I/I3I/I‘leCKI/Ie BCJIMYHUHBI: Ha OCHOBC aHalin3a YCJIOBUA 3adaydu
3AIIMCBIBATh KPATKOC YCJIIOBUC, BBIABIIATE HCAOCTATOK AAHHBIX JISA PCHICHUS 3ada4H,
BBI6I/IpaTB 3aKOHBI U (I)OpMy.]'ILI, HeO6XOZ[I/IMLIC AJIg €€ pelICHUs, TPOBOAUTH PACUCTELL
1 CpaBHUBATHL IIOJIYYCHHOC 3HAUCHUC (I)PI3H‘-ICCKOI>1 BCIIMYHMHBI C HM3BCCTHBIMU
JTaHHBbIMH

1.8

[paCIio3HaBaTb HpOGJ’ICMLI, KOTOPLIC MOXHO pCHIUTL MNPpU ITOMOIIA (I)I/I3I/I‘-ICCKI/IX
METO/10B, HCIIOJIb3YA OITMCAaHHC HUCCICA0BaHUsd, BBIACIIATDH IMPOBEPACMOC
IMPCAIIOJIOKCHUC, OUCHUBATH IMPABUJIIBHOCTL MOpAAKa IPOBCACHHUA HCCIICAOBAHUA,
J1CJ1aTh BBIBO/IbI

1.9

[IPOBOAUTH OMBITHl IO HAONIONEHUI0 (PU3NYECKUX SBICHUA WIN (QUINIECKUX
CBOMCTB TeJ: (OPMYJIMPOBATH IIPOBEPsIEMbIE MPEANOI0KEHUS, COOUPATh YCTaHOBKY
13 TPEIOKEHHOTO O0OpYJIOBaHMs, OINUCHIBATH XOJ ONbITAa U (QOPMYIHPOBATH
BBIBOJIbI

1.10

BBITIOJIHATH pr[MI)Ie I/ISMepeHI/ISI C MHMCIIOJIB30BAHHUECM aHAJIOT'OBBIX HpI/I60pOB 51
MaTYNKOB (PU3MUECKUX BEJIMYMH, CPAaBHUBATH PE3yJbTaThl U3MEPECHHH C y4EeTOM
3aJaHHON a0COJIFOTHOM MTOTPENTHOCTH




1.11

[IPOBOJIUTH MCCIIEIOBAHNUE 3aBUCUMOCTH OJHOW (PU3MUECKON BETMUMHBI OT APYToil ¢
MCIIOJIb30BAHUEM MPSMBIX HM3MEPEHMH: IUIAHMPOBATh HCCIIEOBaHHME, COOMpPATH
YCTaHOBKY W BBIIIOJHATH U3MEPEHHsI, CIeys MPEAIOKEHHOMY IUIaHy, (GUKCHPOBATh
[PE3yJIbTATHI MOJIYYEHHON 3aBUCUMOCTH B BHUJE TaOIHUIl U IpauKOB, J€TaTh BHIBOIBI
[10 pe3yJIbTaTaM MCCIEIOBAHUS

1.12

[TPOBOJNTH KOCBEHHBIC U3MEPEHUs (PH3NUECKHUX BEIWYHH: TUIAHUPOBATH H3MEPEHUS,
COOMpPATh SKCIEPUMEHTAILHYIO YCTAHOBKY, CIIEAYs MPEIJIOKCHHON WHCTPYKIUHU, U
BBHIYMCIISITH 3HAYCHUE BEJTUYHHBI

1.13

COOJNIO/IaTh TpaBWJa TEXHUKU OE30MacHOCTH Npu paboTe ¢ JabopaTOpPHBIM
00OpyIOBaHNEM

1.14

XapaKTepu30BaTh MPUHIUIBI JCUCTBUS HM3YYCHHBIX NPUOOPOB M TEXHHYECKHX
YCTPOMCTB C ONOPOM HA UX OMHCAHMS, UCIIOIB3YsI 3HAHUS O CBOMCTBAX (PH3UUECKHUX
SIBJICHHI 1 HEOOXO0JMMBIe (pr3HUECKre 3aKOHOMEPHOCTH

1.15

[PACIIO3HABATb IMPOCTBIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPHUTCIIbHLBIC HpI/I60pH 110
CXCMaM U CXCMATHYHBIM PUCYHKAM, COCTAaBJIATH CXCMbI J3JICKTPHUYCCKUX ueneﬁ C
[IOCJICAOBATCIIbHBIM W MMApaJUICJIbHBIM  COCAUMHCHUECM  OJICMCHTOB, pasjinvast
YCJIOBHBIC 0003HaYEHH PJIEMEHTOB QJICKTPHUUYCCKUX Heneum

1.16

[PUBOJIUTH NpUMEphl (HaXoAWTh HH(GOPMALMIO O NpUMEpax) MPAKTHUECKOTO
MCIIONIb30BaHUS (PM3UYECKUX 3HAHHM B TMOBCEIHEBHON XH3HU Uil OOecreueHUs
0€30MacHOCTH MpH OOpalleHuH ¢ MNpudopaMu U TEXHUYECKHMHU YCTPOHCTBaMH,
COXPAHEHUS 30pOBbS M COOJIOJACHHUS HOPM DSKOJOTHYECKOTO IIOBEACHUS B
OKpYKarolen cpefe

1.17

OCYILLECTBIATh NOUCK HH(pOpMaUU (pru3nyeckoro cojepxkanus B cetu VHTepHer, Ha
OCHOBE HMMEIOIIMXCS 3HAHUM M IIYyTEM CPaBHEHMS [OIOJHUTEIBHBIX MCTOYHHKOB
BHIIENATE MH(OPMAIMIO, KOTOpas SBJISETCA MPOTUBOPEUMBOM MIM MOXET OBITh
HEI0CTOBEPHOM

1.18

MCMONIb30BaTh MPH  BBIMOJTHEHUHM YYE€OHBIX 3aJaHUNl  HAYYHO-TIOMYJISPHYIO
muTepaTypy (U3NYECKOTO COJEp>KaHus, CIPaBOYHBIE MaTepHallbl, PECYpChl CETH
HTepHeT; BiIaaeTh MNpUEMaMH KOHCIEKTUPOBAaHUSA TEKCTa, NpeoOpazoBaHUs
MH(OpMaIUY U3 OTHOM 3HAKOBOM CHCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHbIE NMUCHbMEHHBIE M KpaTKUE YCTHbIE COOOIIeHHus, 00o00mas
MH(OPMALIMIO U3 HECKOJIBKMX MCTOYHHUKOB (PU3MUECKOTO COAEpkKaHUS, B TOM YHCIIE
MyOJIMYHO TPEACTaBISATh PE3YyNbTaThl MPOEKTHOM WM  HCCIEeN0BaTeNbCKON
NEATEIbHOCTH, MPH O3TOM TPAMOTHO HCIOJIB30BaTh HM3YYEHHBIA IMOHATHIHBIM]
anmnapat Kypca GU3MKH, CONPOBOXKIATh BHICTYIJIEHUE NPE3eHTalluel

1.20

[IpY BBIMOJIHEHUHM YYEOHBIX IMPOEKTOB M HCCIEAOBaHUN (PU3MUECKHX IPOLIECCOB
pacrpenenaTbh 0053aHHOCTH B TPYIINE B COOTBETCTBUU C IMOCTaBICHHBIMH 33aJJauaMU,
CIIEIUTh 3a BBINOJHEHUEM IUIaHA JAEUCTBUH M KOPPEKTHPOBATh €ro, aJeKBaTHO
OLICHUBAaTh COOCTBEHHBIM BKJIaJA B JIEATEIbHOCTh TPYIIbI, BBICTPAUBATh
KOMMYHHKaTHBHOE B3aMOJICHCTBHE, POSBIISAs TOTOBHOCTD pa3peniaTbh KOHQIUKTHI

Tabnura 22.3

ITpoBepsiemble 2JIEMEHTHI coiep kaHus (8 Kiacc)

Kon

paszena

Kon

QJICMCHTA

IIpoBepsiemble 3JIEMEHTHI COICPKAHUS

6

TEIIVIOBBIE JBJIEHW

6.1

|OCHOBHBI€ MOJIOXKEHUS MOJICKYJISIPHO-KUHETHUECKON TEOpHUH CTPOCHHMsI BEUIECTBA.




Macca u pasmepbl MosieKysl. ONbIThI, TOATBEPKIAAIOUIME OCHOBHBIE MOJOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUU

6.2 |Mogenn TBEpPAOro, JKHAKOTO M  ra3000pa3sHOrO  COCTOSHHMH — BEIIECTBA.
Kpucranmnueckue u aMopHbIe Tena

6.3  |OOBsicHeHHE CBOMCTB Tra30B, KHIKOCTEH M TBEPIABIX TEI HAa OCHOBE IMOJOKCHUI
MOJIEKYIISIPHO-KUHETHYECKON TEOPUH

6.4 |CmaunBaHue M KaMULIPHBIC SIBICHUSI

6.5 [TemoBoe pacupeHue u cxxaTue

6.6 [Temmeparypa. CBsi3b TeMIepaTypbl CO CKOPOCTbIO TEIUIOBOTO [(BHIKCHHS
qacTHUI]

6.7  Buyrpennsis sueprus. CriocoObl H3MEHEHHUS] BHYTPEHHEH SHEPTHHU: TeIIIonepeada
11 coBeplIeHHE pabOThI

6.8  [Buipl Teronepenaun: TEIIONPOBOAHOCTh, KOHBEKIHSI, H3ITyICHUE

6.9 |KomnuectBo TemoTel. Y aeapHas TEIIIOEMKOCTh BEIECTBA

6.10 [TermooOmeH u TeroBOE paBHOBECHE. Y paBHEHHE TEILIOBOTO Oananca

6.11 [[lnaBnenwe W OTBepACBaHWE KPUCTAUIMYCCKHX BCIICCTB. Y/ICNIbHAS TEIIIOTA
[1aBJICHUS

6.12 [[TapooOpa3zoBanme u koHacHcamus. Vcmapenwe. Kumnenue. YpenbHas Temiora
mapooOpazoBaHus. 3aBUCUMOCTh TEMIEpaTypbl KHIEHHS OT arMochepHoro
TaBJICHUS

6.13 |BunaxxHocTh BO3ayxa

6.14 Dueprus TormmBa. Y ienbHas TEMJIOTA CTOPAHHS

6.15 [[Ipunimns!r paboTsl TernoBbix asurareneii KIT/I termioBoro asurarens. TerioBble
JIBUTaTeNIN U 3alUTa OKPYXKAKOIEH Cpejibl

6.16 [3akoH coxpaHeHWHs ¥ MPEBpAICHHs YHEPIHH B TEIUIOBBIX MPOIECCaX

6.17 [[Ipaktuueckue pabOTHI:
OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSIKEHMUSL.
OnBITHI 10 BRIPAIIMBAHUIO KPUCTANIOB IOBAPEHHOW COJIM WIIM caxapa.
OnbITHl 110 HAOJIOJIEHUIO TEIJIOBOIO PACUIMPEHUs Ta30B, KUJIKOCTEH U TBEPABIX
Te.
OrnpesenieHne JaBieHus BO3ayXa B OAJIJIOHE MITIPHUIIA.
OnbITHI, 1EMOHCTPUPYIOLINE 3aBUCHMOCTH JIaBJIEHUS BO3JyXa OT €ro o0bema U
HarpeBaHus WIH OXJIAXICHUS.
[IpoBepka TUMOTE3bl JMHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA KHUIAKOCTH B
TepMOMETPUUECKOI TpyOKe OT TeMIlepaTypshl.
HabutoieHne n3MeHeHns BHYTPEHHEN SHEPTuu Tella B pe3yibTaTe Teruionepeiauu
1 paOOTHI BHEIIHUX CHJI.
ccnenoBanue siBI€HUs TEIUIOOOMEHA MPU CMEIIMBAHWU XOJOJHOW U ropsyeit
BOIbI.
OnpeneneHre KOJIMYECTBa TEIUIOTHI, MOJYYEHHOTO BOJOW MpH TEIIOOOMEHE C
HarpeThIM METATTHYECKUM LIHINHIPOM.
OrnpenenieHne yAeNbHON TEIUIOEMKOCTH BemecTBa. lccimenoBanue mpoiecca
criapeHus.
OrnpenenieHne OTHOCUTENIBHON BIIAXKHOCTH BO3AyXa.
OrnpeneneHne yaeabHOW TeIUIOTHI TIJIABJICHUS JIba

6.18 |Dusuueckue sBICHHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKEHWE W KAIMJUISIPHBIC
SIBJIGHUS B MPUPOJE, KpHUCTALUIbl B MpHUpoae, uinydeHue ConHIa, 3aMmep3aHue
BOI0EMOB, MOPCKHE OpHU3bl; 00pa30oBaHUE POChI, TYMaHa, MHEsl, CHera

6.19 [TexHuueckue ycTpOWCTBA: KAMMWUIAPhI, MPUMEPHI MCHOJIB30BAHUS KPUCTAIIIOB,




PKUJKOCTHBIM TEPMOMETp, HATYUK TEMIIEPATYypbl, TEPMOC, CUCTEMa OTOIUICHUS
ITOMOB, TUTPOMETPHI, MCUXPOMETp, MapoBas TypOWHA, IBUTATENIb BHYTPEHHETO
CropaHus

OJIEKTPUYECKHNE 1 MAT'HUTHBIE ABJIEHUA

7.1  DDnexrpusarws tei. JIBa poja 3JEKTPHUYECKHX 3apsiI0B

7.2  |B3aumojeicTBHE 3apsOKEHHBIX Tel. 3akoH KyioHa (3aBHCHMOCTBH — CHIIBI
B3aMMOJICHCTBUS 3apsDKCHHBIX TEJI OT BEIWYUHBI 3apsiIOB M PACCTOSHUS MEXKIY
TeamMu)

7.3  nekrpuyeckoe moyie. HampsyKEHHOCTh  DIEKTPUYECKOrO  IMOis. IIpHHIMII
CYNEePHO3UIINH IEKTPUYECKUX MoJiel (Ha KaueCTBEHHOM YPOBHE)

7.4  |Hocurenu 5SICKTPUYECKHX 3apsAa0B. DJICMEHTApHBIA SJICKTPUYECKUH 3apsjl.
Ctpoenue atoMa. [IpoBOJIHUKY U AUDTIECKTPUKU

7.5 [3aKkOH COXpaHEHHsI HICKTPUIECKOr0 3apsaa

7.6 [DnekTpuYecKHil TOK. YCIOBHs CYIIECTBOBAHHS DIICKTPHYECKOTO TOKa. MCTOYHUKH
[TOCTOSIHHOTO TOKa

7.7  |lefcTBUSL  DICKTPUYECKOTO TOKa (TEIUIOBOE, XHUMHYECKOE, MAarHHTHOE).
DJIEKTPUYECKHUI TOK B JKUJIKOCTSX U ra3ax

7.8  [Dnexrpuueckas nenb. Cuiia TOKa. DIEKTPHIECKOE HAMTPSHKCHUE

7.9  |CompoTHBJIEHHE MPOBOIHUKA. Y I€JBHOE CONPOTHUBIICHHE BEIIECTBA

7.10 [Bakon Oma JuIs y4acTKa EIH

7.11 |[TocnenoBaTenabHOE U MapaLICIbHOE COCAMHEHHE IIPOBOTHUKOB

7.12  |PaGoTa M MOIIHOCTB 3JIEKTPUUECKOro Toka. 3akoH Jlxxoyis-Jlenna

7.13  [DnexTpryecKue ey U MOTPEOUTENH DIIEKTPHYECKON SHeprun B ObITy. KopoTkoe
3aMbIKaHUe

7.14  |[TocrosiHHbIC MArHUTHI. B3auMoieliCTBHE MOCTOSIHHBIX MarHUTOB

7.15 |MarautHOe nosie. MarHuTHOE MOJIE 3€MJIA U €0 3HAYEHUE [UIS KU3HHU Ha 3emiie

7.16 |Omeir Dpcrema. MarHutHOe TIONIE  DICKTPUYECKOTO TOKa. [IpuMeHeHHe
PIIEKTPOMArHUTOB B TEXHUKE

7.17 |leiicTBiE MarHUTHOTO IIOJS Ha MPOBOAHHK C TOKOM. OJEKTPOIBUTATEIH
[MOCTOSIHHOTO TOKa. lcmosib3oBaHWE DJIEKTPOJBUTATENIEM B  TEXHUYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE

7.18  |Omwrter Mapayes. SBineHne saeKTpOMaruuTHON MHAYKIMHK. [IpaBmio Jlenna

7.19  DnexTporeneparop. CriocoOsr MOJIYYEHUS]  BJIEKTPUUYECKOMN SHEPTUH.
DNIEeKTPOCTAHIIMH Ha BO30OOHOBIISIEMBIX HCTOYHUKAX YHEPTHH

7.20  [[Mpaktuueckue pabOTHI:

OnbITH IO HAOTIOAEHUIO SJEKTPU3ALUH TEJI MHAYKIIUEH U PH CONMPUKOCHOBEHUH.
lccnenoBanue NEHCTBUS JIEKTPUUECKOTO OIS HA IPOBOAHUKH U TUDJIEKTPUKH.
COopka 1 mpoBepka pabOoThI ANEKTPHUUECKON HEMH MOCTOSTHHOTO TOKA.

l13MepeHue U peryinpoBaHue CUIIbI TOKA.

l3MepeHue 1 peryarupoBaHue HaNpsHKEHUS.

lccnenoBaHue 3aBUCMMOCTH CWJIBI  TOKAa, HAYHIETO YEpPE3 PE3UCTOP, OT
COIIPOTHBIIEHUS PE3UCTOPA U HANPSYKEHUS HA PE3UCTOPE.

OnbITBI, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTh 3JIEKTPUYECKOIO CONPOTHBIICHHUS
[IPOBOJIHUKA OT €r0 JAJTUHBI, IJIOIAIU TONIEPEUHOr0 CEUEHHs U MaTepHaa.
[IpoBepka mpaBuiia CIOKEHHUsI HAPSHKEHUN MPU MOCIEI0BATEIBHOM COEIMHEHUN
NIByX PE3UCTOPOB.

[TpoBepka mpaBuia Ui CHIIBI TOKA MPH MapaIeIbHOM COSIMHEHUHU PE3UCTOPOB.
Omnpenenenne pabOThI AEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 Pe3UCTOop.

Onpe;[eneHHe MOIITHOCTH 3JICKTPHUYCCKOT'O TOKA, BBIHGHHGMOfI Ha pE3UCTOPC.




lccnenoBaHue 3aBUCUMOCTH CHJIBI TOKAa, HWAYIIETO 4Yepe3 JIAMIIOYKYy, OT
HaIIpsKECHUS Ha HEl.

Onpenenenne KII/] narpeBarens.

lccnenoBaHre MAarHUTHOI'O B3aMMOJIEHCTBHS IOCTOSIHHBIX MAarHUTOB.

lI3ydyeHre MarHUTHOTO TOJSI TOCTOSHHBIX MAarHUTOB MpPH HUX OOBEJAMHEHHH WU
[pa3JeJIeHUN.

ccnenoBanue 1EHCTBUS JIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPETIKY.

OnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aMMOJEWCTBUS KaTyIIKH C
TOKOM M MarHUTa OT CHUJIbl TOKA U HaIIpaBJIEHUs TOKA B KaTyIIIKE.

13y4yeHne NeicTBUSL MArHUTHOTO I10JISI HA IPOBO/IHUK C TOKOM.

KoHcTpynpoBanue 1 u3yueHue padoThl AIEKTPOABUTATENSL.

M3mepenne KIIJ[ asekTpoaBUraTenbHONM YCTAHOBKH.

OnBITHI IO UCCIIEI0BAHUIO SBJICHUS JEKTPOMArHUTHOM UHIYKIIUU: UCCIIEJOBaHHE
3MEHEHUH 3HaYeHMs] U HallpaBJIEHUs HHIYKIIMOHHOTO TOKa

7.21 |®usuueckue SBICHHWS B MPUPOJC: DIICKTPHUYECCKHE SBICHUS B arMocdepe,
PIIEKTPUYECTBO JKMBBIX OPraHU3MOB, MarHUTHOE TMOJie 3eMIIH, APEd IOIIOCOB,
[pOJIb MAarHUTHOTO MOJIS JUIsl )KU3HU Ha 3eMJle, IOJIIPHOE CUSHUE

7.22 [TexHuueckne YyCTPOMCTBA: ODJICKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTAT,
CUETUYMK  DJIGKTPHUECKOW  DHEPIUH,  DJICKTPOOCBETUTENBHBIE  MPUOOPHI,
HarpeBaTeNbHbIE AIEKTPONPUOOPH! (IPUMEPHI), FIEKTPUUECKUE MIPETOXPAHUTENH,
PIIEKTPOMArHuT, JIEKTPOJIBUraTeNb MOCTOSHHOIO TOKA, I€HEPAaTOp MOCTOSIHHOIO

TOKa
Tabnuna 22.4
ITpoBepsieMble TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OCHOBHOM
00pasoBaTenbHON MporpamMMsl (9 Kiacc)

Kon [IpoBepsiemble MpeaMETHBIE pe3yIbTaThl OCBOCHHSI OCHOBHOM

IIPOBEPSEMOTO 00pa3oBaTeNbHON MPOTrpaMMbl OCHOBHOT'O O0IIEro 00pa3oBaHMs
pe3ynbTaTta
1.1 MICII0JIb30BAaTh U3YYEHHBIE MOHSATHUS
1.2 pa3ianyaTh SBJICHUS 110 ONMMCAHUIO MX XapaKTEPHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMIMX JaHHOE (PU3NYECKOE SBJICHUE
1.3 pacrio3HaBaTh  NIPOSIBICHHUE  HW3YYEHHBIX  (U3NYECKUX  SBJICHUM B

OKpY’KarollleM MHUpE, B TOM 4ucie (U3HYECKUEe SBJICHHUS B MPUPOE, MPU
PTOM TEpPEBOJUTH IMPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIIEIATh
CYILIIECTBEHHBIE CBOMCTBA (MpU3HAKK) GU3NYECKUX SIBICHUN

1.4 ONHCBHIBATh M3YYECHHBIE CBOMCTBA TNl M (PU3UYECKHUE SIBICHUS, UCIOIb3YS
(du3nyeckue  BENMYMHBI, TPH  ONUCAHUM MPABUIBHO  TPaKTOBATh
(bu3uUecKuil CMBICI HCHOJIB3YEMBIX BEJIMYMH, OOO3HAYEHHUS U EAMHUIIBI
(U3MUeCKUX BETUYMH, HAXOIAUTh (OPMYJbI, CBS3BIBAIOLINE JIAHHYIO
(u3nMUecKyl0 BEJIWYMHY C JAPYrUMHM BEJIUYMHAMM, CTPOHUTH Tpaduku
M3y4EHHBIX 3aBUCUMOCTEN (pU3MUECKUX BEIUYHH

15 XapaKTCPU30BaATh CBOMCTBA TCII, (bI/I3I/I‘-IeCKI/IC SABJICHUSA W TIPOLECCHI,
M CIIOJIb3YA HU3YYCHHBIC 3aKOHHBI, npu 9TOM JdaBaTb CJIOBCCHYIO
(I)OpMYJ'II/IpOBKy 3dKOHaA U 3alIUCbIBATh €0 MATCMATUYCCKOC BhIPAKCHUC

1.6 OO0BSICHATH (PU3MUECKUE MPOLECChl M CBOWCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalUil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTEpPa: BBIABIATH
PUYMHHO-CJICICTBEHHBIEC CBS3H, CTPOUTHh O0BICHEHHE U3 2 - 3 JIOTHYECKHUX|




[1ar0B C MOMOIIBI0 2 - 3 U3YyYEHHBIX CBOICTBAa (M3MUYECKUX SIBJICHUH,
(pU3MUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

peliath pacueTHbIE 3ajaud  (OMMparoluecs Ha cucteMy u3z 2 - 3
YPAaBHEHHMIA), UCIONBb3yS 3aKOHBI U (POPMYIIBI, CBSI3bIBAIOIIUE (PU3HUECKUE
BEJIMYMHBI: HAa OCHOBE AaHAJIM3a YCJIOBMS 3aadd 3aIllMChIBATh KPaTKOE
YCTIOBHE, BBISBIATH HEIOCTAIONIME WM W30BITOUHBIC JAHHBIC, BHIOMPATH
3aKOHBI M (OPMYIbI, HEOOXOAUMBIE [UIS PELICHHUs, IPOBOAUTH PACUETHI U
OLICHUBATh  PEAIMCTHYHOCTh TOJYYEHHOTO 3HAYCHHS  (PU3MUECKOU
BEJIMYNHBI

1.8

pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh TPH ITOMOIIH
(U3HYECKUX METO/OB, HCIOJB3Ysl OMUCAHUE HCCICIOBAHUS, BBIICISTH
[POBEPSIEMOE  MPEINOJIOKEHNUE, OIEHUBATh IPABWIBHOCTh  MOPSIKA
[POBEJCHUS  MCCIIEIOBAHUSA, JEJaTb  BBIBOJbI, HHTEPIPETUPOBATH
[pe3ynbTaThl HAOIIOJCHUHN U OTIBITOB

1.9

MPOBOAWTH OIBITBI 10 HAONMIOACHUIO (U3MUYSCKUX  SBJIICHUH  HIIHN
(pU3UYECKUX CBOMCTB TeN: CAaMOCTOSTEIBHO COOHMpaTh YCTaHOBKY U3
M30BITOYHOTO Habopa 00OpYIOBaHHWSA, ONHUCHIBATH XOJ OIBITA M €ro
pe3yabTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

[IPOBOJUTH TPU HEOOXOIUMOCTH CEPHUIO MPSIMBIX M3MEPEHHMU, ONPEACIIss
CpelHee 3HAaYCHHUE U3MEpseMOW BelIHYUHBl ((POKYCHOE pacCTOSHHE
coOuparomieid JMH3bI), OOOCHOBBIBATH BBIOOp CHoco0a HM3MEpPeHUs
(M3MepuUTENHHOTO MPUOOpa)

111

[IPOBOJIUTH MCCJIEJOBAHUE 3aBUCUMOCTEH (PU3MUYECKMX BEIUYUH C
MICTIOJIb30BAaHUEM TIPSAMBIX U3MEPEHMiI: IUIAHMPOBATh MHCCIIEOBAaHUE,
CaMOCTOSITENIbHO ~ coOMpaTh  YCTaHOBKY, (HUKCHpPOBATh  pe3yJbTAThI
[OJyYeHHOM 3aBHCUMOCTH (U3MYECKUX BEJIMYUMH B BHJE TaOIul H
rpaduKoB, 1eJ1aTh BHIBOJIBI IO PE3YyJIbTaTaM UCCIIEOBAHUS

1.12

MMPOBOANTL KOCBCHHBLIC H3MCPCHHA (I)I/ISI/I"ICCKI/IX BCJIIMYHMH: TUNIAHUPOBATDH
M3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY HW BBbIIIOJHATDH
M3MCPCHUSA, CIICAYA HpeHHO)KCHHOﬁ HHCTPYKIIMH, BBIYHUCIATH 3HAUCHHUC
BCIIMYMHBI U aHAJIM3UPOBATDH IOJYUCHHBIC PE3YJIbTAThI C YUCTOM 3aJlaHHOM
MOIPCITHOCTHU H3MepeHI/Iﬁ

1.13

COOJIFO/IaTh MpaBHJIa TEXHUKH OE30MACHOCTH MPU paboTe ¢ J1abopaToOpHbIM
000opyOBaHEM

1.14

pa3ianyaTh OCHOBHBIE NIPU3HAKM M3YyYEHHBIX (PU3NYECKUX MOJENei:
MaTepuaibHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOUYEUYHBIH MCTOUYHHUK
CBETAa, JIy4, TOHKAs JIMH3a, [IJIJAaHETapHasi MOJENb aTOMa, HyKJIOHHAsI MOJIEIb
ATOMHOTO S7pa

1.15

XapaKTepU30BaTh MPUHIWIBI  JCHCTBUA M3YyYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOPOM HAa WX OMHCAHUS, WCIIONB3YS 3HAHUS O
CBOMCTBax  (DU3MYECKUX  SBJICHUH W  HEoOXoaumble  (U3HUYECKHE
3AaKOHOMEPHOCTH

1.16

MCITI0JIB30BATh CXEMBI U CXEMATUYHBIC PUCYHKH H3YUCHHBIX TCXHUYCCKHUX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTUYECKUX MPOIIECCOB MPU
[PCIICHUN y‘—Ie6HO-HpaKTI/I'-IeCKI/IX 3aaa4, OIITHUYECKHUEC CXEMBI JAJIsA
[OCTPOEHUS N300paKEHHH B IMJIOCKOM 3€pKajie M coOuparonieil JuH3e

1.17

MPUBOJIUTL  MpuUMEpbl  (HAaXoauTh  HMHQOpPMALMIO O  IpUMepax)
MPAKTUYECKOTO HCIIOJIb30BaHUA (PU3NYECKMX 3HAHUA B TIOBCETHEBHOM

PKU3HH 11 o0ecriedeHus 0€30MacHOCTH MPU OOpalleHuH ¢ MpuoopaMu U




TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHUS 310POBbsI U COOIIOICHUS HOPM
DKOJIOTMYECKOT0 ITOBEJICHUS B OKPYKAIOLIEH cpejie

1.18 OCYILIECTBIISATh MOMCK HH(POpPMAUUU (U3UYECKOTO COJCPNKAHUA B CETH
HTEepHET, CaMOCTOSTEIBHO (OPMYNUPYsl MOUCKOBBIA 3alpoC, HAXOIUTh
yTH ONpEACNCHUs JOCTOBEPHOCTH MOJYYEHHOW MH(POpPMAlUU HA OCHOBE
MMEIOIMXCS 3HAHUH U IOTIOJIHUTENIbHBIX HCTOYHHKOB

1.19 MCTIOJIb30BaTh NPU BBIMIOJHEHUHM Y4YeOHBIX 33aHUN HAYYHO-TIOMYJISPHYIO
muTepaTypy (GU3NYECKOro COAEp)KaHuUs, CIIPAaBOYHbBIE MaTepHasbl, PECYPChI
cetu VIHTepHeT; BIaneTh NpUEMaMHM KOHCHEKTHPOBAHUSA TEKCTa,
peoOpazoBanHus WHGOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.20 CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
MHPOpPMALUM U3 HECKOJBKHUX HMCTOYHUKOB (PHU3UYECKOTO COAEpIKaHUs,
yOJIMYHO IPEACTABISTh PE3YIbTaThl IPOEKTHON MM MCCIIEA0BATEIbCKOM
IIEeATEIIbHOCTH, ITPU 3TOM I'PAMOTHO MCMOJIb30BATh U3YYEHHBIN TOHATUIHBIN
amnmapar W3y4aeMoro pasuena (pU3MKH M CONpPOBOXKAATH BBICTYIUICHHE
[pe3eHTalMel ¢ y4eTOM 0COOEHHOCTEN ayIUTOPUH CBEPCTHUKOB

121 [pU BBINIOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (DU3HUECKUX
[POLIECCOB PACIpPEAEATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTAaBJICHHBIMU 3aJja4aMU, CICAWTH 3a BBHIMOJHEHHEM IUIaHA JACUCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKIAJ B
e TeNIbHOCTD TPYIIBI, BEICTpPAaUBaTh KOMMYHHKATHBHOE B3aUMOJICHCTBUE,
[POSIBIISIE TOTOBHOCTD pa3peniaTb KOHYIUKTHI

Tabmuua 22.5

[TpoBepsiembie 371eMEHTHI coaepkanus (9 Kiacc)

Kon Kon ITpoBepsieMble 2IIEMEHTHI COAEP KAHUS
paszzena | JJIeMeHTa

8 MEXAHUWYECKUE SIBJIEHU S

8.1  |Mexanmnueckoe naBmxenne. MatepuanbHast Touka. CHCTEMa oTCYeTa

8.2  |OTHOCHTENTBHOCTh MEXaHUYECKOTO JBUYKCHUSI

8.3  |PaBHOMepHOE MPSIMOIUHEHHOE IBUKCHUE

8.4  |HepaBHOMepHOe mpsiMOJHMHENHOE aBrkeHHe. CpeaHsiss U MTHOBEHHAS
CKOPOCTb T€JIa IPU HEPABHOMEPHOM JIBUYKEHUU

8.5  |Yckopenne. PaBHOYCKOPEHHOE MPSIMOJIMHERHOE JIBUKECHIE

8.6 CBooOoauoe nagenne. OneITel [ anunes

8.7  |[PaBHOMepHOE JBW)XEHHE TI0 OKPY)XHOCTH. IlepHox © d9acToTa
oOpamieHusi. JluneitHas u yrioBas ckopocTH. LleHTpocTpemurenbHoOe
yCKOpeHue

8.8  [[Mepssrit 3akon HeioToHa

8.9  [Bropoii 3akoH HpioTOHa

8.10 [Tperwii 3akon HproToHa

8.11  [[puHIMI CYNEPIO3UITUN CHIT

8.12  |Cuna ynpyroctu. 3akoH ['yka

8.13 |Cuna TpeHUS: CHia TPSHHUS CKOJBKCHUSI, CHUJIA TPEHHS TOKOS, IPYrue
BUJIbI TPEHUS

8.14 |Cuia TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOIHOIO
[1aCHUS




8.15

JIBumkeHue 1utaHeT BOKpyr Connua. IlepBas kocMuueckas CKOpPOCTD.
HesecoMocTh U nneperpysku

8.16 |PaBHOBecue mMarepuasbHOU TOUKH. AGCOIIOTHO TBEPOE TEIO0

8.17 |PaBHOBecue TBEpIOro Teja C 3aKPCIUICHHOW OChIO BpaiieHus. MOMEHT
cwibl. LleHTp TsKEeCTH

8.18 [Mmnynsc Tena. M3mMenenne ummyibca. VIMITyabe bl

8.19 [3akoH coxpaHEHHS UMITYJIbCA

8.20 |PeakTUBHOE ABUKECHHE

8.21 |[Mexanuyeckast paboTa M MOIIHOCTh

8.22  |PaGoTa cui TSHKECTH, yUPYrocTH, TpeHus. CBsi3b DHEPTUHU U PAOOTHI

8.23  [[loreHnmanbHast SHEPTHUS TEJIA, MOJHITOTO HaJl TIOBEPXHOCTHIO 3eMIIH

8.24  [[MoreHumambHAsI SHEPTHS CKATON MPYIKHHBI

8.25 |Kunernueckas sueprusi. Teopema 0 KHHETHYECKON SHEPTUH

8.26  [3akoH coxpaHEHHs] MEXaHUYECKOI YHEPIHU

8.27  [[Ipakrtuueckue pabOTHI:
OmnpeneneHue CpeaHell CKOPOCTH CKOJIbKEHHsI OpycKa WM JIBHIKCHUS
[IIapHUKa 10 HAKJIOHHOH IIOCKOCTH.
OmnpeneneHne YCKOPEHUs Telda NpPU PAaBHOYCKOPEHHOM JIBIDKCHHUU II0
HAKJIOHHOW TJIOCKOCTH.
lccnenoBaHye 3aBUCUMOCTH ITyTH OT BPEMEHU
[IpY paBHOYCKOPEHHOM JIBWKEHUH 0€3 HadyaJIbHON CKOPOCTH.
[TpoBepka THIOTE3Bl: €CIM TNPH PABHOYCKOPEHHOM JIBIDKEHHH 0Oe3
HayaJIbHOH CKOPOCTH ITyTH OTHOCSTCSA KakK pPsAJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIINE POMEKYTKH BPEMEHHU OINHAKOBBI.
lccnenoBanue 3aBHCHMOCTU CHJIBI TPEHHS CKOJIBXKEHHMS OT CHJIb
HOPMAaJILHOTO JIaBJICHUSL.
Omnpenenenne KodpUIUEHTa TPEHHUS CKOIBKCHHUS.
OmnpeneneHne )KeCTKOCTU NPY>KUHBI.
Omnpenenenne pabOThl CHIIBI TPEHUS P PAaBHOMEPHOM JIBM)KEHUH TeJNa
10 TOPU30HTAILHON MTOBEPXHOCTH.
Omnpenenenue pabOThl CUJIBI  YIOPYTOCTH TMpH TMOABEME TIpy3a ¢
MICTI0JIH30BAHNEM HEMOJIBUYKHOTO U OJBH)KHOT'O OJIOKOB

8.28 |Dusnueckue SBICHUS B MPUPOJE: NPHIMBBL U OTIHMBBI, JIBIKCHHE
iaHeT CoOJNIHEYHOM  CHCTEMBI, pEakTHUBHOE JBH)KEHHE  IKHMBBIX
OpraHUu3MOB

8.29 |[Texuuueckue  YCTpPOWCTBA:  CHHIAOMETP, JATYUKUA  ITTOJIOKEHUS,

ACCTOSIHMS U YCKOPEHUSI, PAKEThI
MEXAHWYECKHWE KOJIEBAHU 11 BOJIHBI

9.1 [KoneGarenbhoe aBumxkenue. OCHOBHBIE XapaKTEPUCTUKH KOJIE€OaHMIA:
MeproJl, 9aCTOTa, aMILTUTY/Ia

9.2 |MareMaTnvecKkuii ¥ MPY>KHHHBIN MasTHUKA. [[peBpalieHne SHePrun pu
KoJ1e0aTeIbHOM JBH)KEHUU

9.3  Baryxaromue xonebanus. BoiHyxIeHHbIe Koebanus. Pe3oHanc

9.4 Mexanndeckre BOJHBI. CBOMCTBA MeXaHMYECKHX BOJIH. [IpomosibHbIE U
roriepeyHble BOJMHBL. JlJTMHA BOJHBI M CKOPOCTh €€ pacipOCTpaHEHUS.
MexaHndecKre BOJTHBI B TBEPJIOM Telle, CEHCMHYECKUE BOJHBI

9.5 Beyk. 'pomkocTs 1 BbicoTa 3ByKa. OTpaskeHHe 3ByKa

9.6 |[MudpasByk u ynpTpa3Byk

9.7  [paxTtuveckue pabOTHI:




OmnpeneneHre 4YacToTbl W Tepuoja KojJeOaHUH MaTeMaTHYECKOTo
MasTHHUKA.

OmnpeneneHne 4acTOThI ¥ MEPHOAA KOJIeOaHUH MPYKUHHOTO MasTHUKA
lccrnenoBanue 3aBUCMMOCTH TEpHOAA KOJICOAHWH ITOABELICHHOTO K|
HUTH Ipy3a OT JUIMHBI HUTH.

VccnenoBanue 3aBUCMMOCTH — Ilepuoja  KOJEOaHWH  MPYKUHHOTO
MasiTHUKa OT Macchl rpys3a.

[IpoBepka HE3aBUCUMOCTH Mepuoja KojieOaHUM Tpy3a, MOJIBEIICHHOTO K|
HUTH, OT MacChl TPy3a M JKECTKOCTH MPYXKUHBL. M3MepeHue ycKopeHHs
CBOOOTHOTO NaICHUS

9.8  |Ousuueckue SIBICHUS B IMPUPOJC: BOCIPHATHE 3BYKOB >KHBOTHBIMH,
BeMIICTPSICEHUE, CECMUUYECKUE BOJIHBI, IIYHAMH, 9XO
9.9  [TexHuueckue yCTPONCTBA: 9XOJIOT, UCIIOJIL30BAHUE YIBTPAa3ByKa B OBITY

11 TCXHUKE

10 DJIEKTPOMATHUTHOE ITOJIE U DJIEKTPOMATHUTHBIE BOJIHBI

10.1 [DnekrpomarHuTHOE TOJE. DJIEKTPOMAarHWTHbIE BOJHBL CBOMCTBA
PIIEKTPOMArHUTHBIX BOJIH

10.2  |[lIxama 5J€KTPOMArHUTHBIX BOIH

10.3 [DnekrpomarnutHas npupona cBera. CKOpoCTh cBera. BoJHOBBIE
CBOICTBA CBETA

10.4  [[Ipaktrueckue pabOTHI:
I3ydeHre CBOWCTB AJIGKTPOMATHUTHBIX BOJIH C IMOMOIIBKO MOOMIIBHOTO
renedoHa

10.5 |Dusuueckue siBieHHs B MpHUPOE: OUOIOTHYECKOE JCHCTBHE BUIUMOTO,
YIbTPpadHOJIETOBOTO M PEHTI€HOBCKOTO U3ITYYEeHUH

10.6  |[Texuudeckue yCTPOWCTBA: WCIOIB30BAHME DIICKTPOMATHUTHBIX BOJH
1711 COTOBOM CBSI3U

11  |CBETOBBIE SIBJIEHU

11.1  [lyuesas monens cBeta. VIcTOUHHKH cBeTa

11.2  [[IpsimonuHeitHOE pacnpocTpaHeHHE CBETA

11.3  |Orpaenue cBera. [lnockoe 3epkaio. 3aKOH OTPaKEHHs CBETa

11.4  [[IpenomieHue cBeTa. 3akoH mperoMiieHHsi cBeTa. [1oJHOE BHYTpEeHHEe
OTpa’KeHHE CBETa

11.5 lunza. Xon aydeit B IuH3€E

11.6  |Onruueckas cucrema ¢oToanmapara, MUKPOCKOIIA M TEJIECKOIA

11.7  [(na3 kak onrTuuecKas CHCTEMA. BIIM30PYKOCTh M HaJIbHO30PKOCTh

11.8  |Pasnoxenne Gemoro cBera B crektp. Ombitel HeioTona. Crokenune
CTIIEKTPaJIbHBIX 1BETOB. Jlucriepcust cBera

11.9  [Ipakrudeckue paboThI:

MccnenoBanue 3aBUCUMOCTH yTila OTPaKEHUSI CBETOBOTO JIyda OT YIJIa|
aCHUS.

3yueHne XapakTEPUCTHK U300paKEHHsI PeIMETa B TIIIOCKOM 3epKajle.
M ccnenoBanue 3aBUCUMOCTH YTJIa TPEJIOMIICHUS] CBETOBOTO JIyda OT yIila
[1aJICHUSI HAa TpaHuIe "'BO3AYX - CTEKIJIO".

[Tonyuenne n300pakeHHI C ITOMOIIBI0 COOMPAOIICH JTUH3HI.
Ornpenenenne POKYCHOTO PACCTOSTHUS U ONTHYECKOM CHIIBI COOMPAFOIIIEH
VIMH3bI.

OnBITHI 110 Pa3JIOKEHUIO OEJIOTr0o CBETa B CIIEKTP.

OnbITHl 110 BOCHPUSITHUIO I[BETA MPEAMETOB MpU MX HAOIIOACHUM depes




[1BETOBbIE (DUIBTPHI

11.10 | @usuyeckue siBneHus B npupose: 3arMerust Conaia u JIyHbl, I[BETa TEI,
ONTUYECKUE sBIICHUs B aTMmochepe (uBeT Heba, pedpakuus, pamyra,
MUpax)

11.11 |Texuuueckue ycTpOMCTBA: OYKH, MEPUCKOI, (PoTOAMMApaT, ONTHYSCKUEC
CBETOBOJIbI

12 |KBAHTOBBIE SBJIEHU S

12.1  |Onsrtel Pesepdopaa u mianerapuas Mojels aroMa. Mozens atoma bopa
12.2 |HMcnyckanuwe u morjioineHue cBera aroMoM. Ksautel JIuHeiuaTbie
CHEKTPBI

12.3  [PagmoaktuBHOCTH. Ab(a-, 6eTa- U raMMa-u3I1ydeHus

12.4  |Crpoenue aromHoro sapa. HykiIoHHas MoOIEIb aTOMHOIO  spa.
30101

12.5 [PapgmoaktuBHBIE peBparieHus. Ilepro i moxypaciaia aTOMHBIX sIEp
12.6  |SInepubie peakuunu. 3aKOHBI COXPAHEHHUS 3aPSIIOBOTO W MACCOBOTO YHCEI
12.7 [Dueprus cBs3u atoMHBIX siiep. CBsI3b MAaCChl U SHEPTHH

12.8  [Peakumu cunTesa u nenenus siep. Mcrounnku sueprun CONHIA U 3BE3]T
12.9  [SImepmas sHepretuka. JleiicTBUE PaJHOAKTUBHBIX M3IYYCHHI Ha JKHBBIC
OpraHU3MbI

12.10 [[IpakTrueckue pabOTHI:

HaG:mro1eHre CIUTOIIHBIX M JIMHEHYaThIX CIIEKTPOB U3TY4CHHS.
liccienoBaHne TPEKOB: M3MEPEHHE SHEPTUH YacTHUIIBI 110 TOPMO3HOMY)
mytu (o hotorpadusim).

l3mepenne pamoakTHBHOTO (hoHa

12.11 |®wusuveckue sBIEHUS B MPUPOJIE: ECTECTBCHHbINA PaJHOAKTHBHBIN (OH,
KOCMHYECKHE JTyYH, paJAMOaKTUBHOE U3Ty4E€HUE MPUPOAHBIX MUHEPAJIOB,
NelicTBUE paJIMOaKTUBHBIX U3TYYE€HUI Ha OPraHU3M YeJIOBeKa

12.12 [Texuudeckue ycTpoiicTBa: CIMEKTPOCKOI, WHIMBUIYATbHBIN TO3UMETP,
Kamepa Bunbcona

IIpunoxenune

153.8. Jlns mpoBeeHUs: OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa 1o gusuke (manee - OI'D
1o (hU3MKe) UCTONIB3YEeTCs MepedeHb (Koaudukarop) mpoBepsieMbIX TpeOOBaHUH K pe3yibTaTaM
OCBOCHHMSI OCHOBHOM 00pa3oBaTeNbHOW MMPOTpaMMBI OCHOBHOTO 00miero oOpa3oBaHHs U
AIIEMEHTOB COJCPKAHUS

Tabmuua 22.6

[Tposepsiembie Ha OI'D o pusnke TpeOoBaHUS
K pe3y/bTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTebHOM MpOrpaMmbl
OCHOBHOTO O0ITIeTO 00pa3oBaHMs

Kon [TpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3yiibTaTaM 0a30BOI0 YPOBHS
IPOBEPSIEMOTO | OCBOCHHUS OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOTO OOIIETO
TpeGoBaHUS oOpasoBanus Ha ocHoBe PI'OC




[Tonnmanue ponu GpU3MKKH B HAYIHOW KapTHHE MHUPA;

c(hOpPMUPOBAHHOCTh 0A30BBIX IMPEACTABICHUN O 3aKOHOMEPHOH CBSI3U U
M03HABAEMOCTH SIBJICHUH MPHUPOJBI, O POJHM SKCIIEPUMEHTa B (U3UKE, O
crucreMooOpasymomieil posid (U3MKA B Pa3BUTHH CCTECTBEHHBIX HAyK,
TEXHUKHA U TEXHOJOTHH, 00 IBOJIONUKN (PU3MUYECKUX 3HAHUN U MX POJIH B
IIEJIOCTHOM €CTECTBEHHOHAYYHOW KapTHHE MHUPA, O BKJIAJE POCCHUCKHUX W
3apyOCIKHBIX YUCHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHUE IPOIIECCOB
OKpY>Karollero Mupa, pa3BUTUE TEXHUKU U TEXHOJIOTHI

3HaHMs O BHJIAX MaTepuu (BEIIECTBO U I10JIE), O IBUKEHUHU Kak criocole
CYIIECTBOBaHUSA MaTepuH, 00 aTOMHO-MOJEKYJISPHOW TEOpPHM CTPOECHHUS
BEIIECTBA, O (PU3MUYECKON CYIIHOCTH SBJICHHH MPUPOABI (MEXaHUYECKHUX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX);

YMEHHE pa3inyaTh SIBICHUS IO ONKUCAHUIO UX XapaKTEPHbIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX JJaHHOE (PU3UUECKOE SBICHUE;
YMEHHE paclo3HaBaTh NPOSBICHUE W3YUYCHHBIX (U3NUYECKUX SIBJICHUN B
OKpY’KaroIlleM MHpe, BbIIETSS UX CYILIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Brnanenune ocHOBaMM INOHATUHHOIO allapara U CUMBOJIMYECKOIO S3bIKA
(DM3HMKY 1 UCTIOJIb30BAHUE UX JUTSI PEIICHUS YUCOHBIX 3a/1a4;

YMEHHE XapaKTepU30BaTh CBOWMCTBAa Tei, (U3HUECKUE SBICHUS W
MPOIIECCHI, UCTIOJIB3Ys PYyHIAMEHTAIbHBIC U AMITUPUUYECKUE 3aKOHBI

VYMeHue OnmCHIBaTh HN3YUCHHBIC CBOMCTBA TEII H (1)I/I3I/I‘IGCKI/IC SIBJICHUA,
HCIIOJIb3YA (1)I/I3I/I‘I€CKI/IC BCIINYHNHBI

Branenne ocHOBaMM METOZIOB HAYYHOT'O MO3HAHUS C YYE€TOM COOJIIOJCHUS
npaBui 0€30MacHOro Tpyaa:

HaOoleHne (U3NYECKUX SIBJICHUI: YMEHHE CaMOCTOSITEIBHO COOMpaTh
HKCHEPUMEHTAIbHYI0 YCTAaHOBKY M3 JaHHOTO Habopa o00OpymoBaHMs IO
HHCTPYKIIMK, OIIMCBbIBATH XOJ OIbITa MW 3alMCbIBATb €r0 pe3yJbTaThl,
(bopMyIMpOBATH BBIBOABI;

MMPOBCACHUEC MNPAMBIX W KOCBCHHBIX HSMCpCHI/Iﬁ (1)I/I31/I‘~I€CKI/IX BCJINYHH.
yMEHHE  IUJITAaHUPOBaTh  H3MEPEHHs,  CaMOCTOSTEIbHO  coOMparthb
OKCIICPUMCHTAJIbHYIO YCTAHOBKY IIO HMHCTPYKIWH, BBIYUCIIATH 3HAYCHUC
BEJIMYMHBI U aHAJM3UPOBATh MOJIyYECHHbBIE PE3yJIbTaThl C YIETOM 3a/1aHHON
MOTPEUTHOCTH PE3y/IbTaTOB U3MEPEHUI;

IIpOBE/ICHUE HECIIOKHBIX HKCIEPUMEHTATBHBIX UCCIICIOBaHMIA;
CaMOCTOSITENTLHO COOMPATh IKCIIEPUMEHTAITFHYIO YCTAaHOBKY M IMPOBOJINUTH
HUCCICAOBAHUE ITO MHCTPYKIHH, NPCACTABIATE IOJYUCHHBIC 3aBUCUMOCTHU
¢u3nyeckux BENMMYMH B BUAe Tabmu U rpadUKOB, YYUTHIBAThH
MOrpe€IIHOCTH, A€J1aTb BBIBOABI 11O PE3yJIbTaTaM UCCIICAOBAHUA

IToHnMaHNe XapaKTEpHBIX CBOMCTB (PM3MUECKUX MoJeNell (MaTepuanbHas
TOUKa, a0COJIIOTHO TBEPJOE TEJIO, MOAEIN CTPOEHUS Ta30B, )KUIAKOCTEH U
TBEpABIX TEJl, IUIAHETapHas MOJEIb aTOMa, HYKJIOHHAs: MOJIENb aTOMHOTO
s]ipa) 1 YMEHUE IPUMEHATD UX JUIsl OObSICHEHUS (PU3MUECKHUX TPOLIECCOB

YMeHue o0bICHIATh PU3NYECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM YHUCIIE U
B KOHTEKCTE€ CHUTyalluld IPAaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa, B
YaCTHOCTH, BBIBIIATh IPUYUHHO-CIICJICTBEHHBIE CBA3M M CTPOUTh
OOBSICHEHHE C ONMOpPOM Ha HM3y4YCHHbIE CBOMCTBA (PU3NUYECKUX SIBICHHIA,
(bu3nveckre 3aKOHbI, 3AKOHOMEPHOCTH U MOJEIN




8 YMeHue pemaTh pacueTHbIC 3a/1auu (Ha 6aze 2 - 3 ypaBHEHUM ), UCTIOIB3Ys
3aKOHBI U (POPMYIIbI, CBSI3bIBAIONINE (DPU3NUECKUE BETMUMHBI, B YaCTHOCTH,
3aIHChIBATh KPaTKOE YCJIOBHE 3a/1a4M, BBIABISATH HEIOCTAIOIINE JaHHBIC,
BbIOMpaTh 3aKOHBI M (POpPMyNBl, HEOOXOIUMBIE JJsI €€ pELICHHS,
UCIIOJIB30BATh CIIPABOYHBIC JIaHHBIC, MPOBOJUTH PacdyeThl M OICHUBAThH
PEATMCTUYHOCTD MOTYYSHHOTO 3HAYCHUs (PU3MUECKON BETMUYMHBI, yMEHHE
OIIPEAETSTh Pa3MEpPHOCTh (U3MUECKON BEIWYHMHBI, IOJYYCHHOW IIpH
peLICHUH 3a]jauu

9 YMeHHe XapakTepu30BaTh IPUHIUIIBLI IEUCTBUS TEXHUYECKUX YCTPOUCTB,
B TOM 4YHCJ€ OBITOBBIX IPUOOPOB, M MPOMBILIUIEHHBIX TEXHOJOTHYECKUX
MPOIIECCOB TI0 UX OMHCAHUIO, UCTIONB3YS 3HAHUS O CBOMCTBAX (PM3MUECKUX
SBJICHUH U HEOOXO0MMble (PU3HUECKHE 3aKOHOMEPHOCTH

10 YMeHue UCNOIb30BaTh 3HAHUS O (PU3MUECKUX SBJICHUAX B IOBCEIHEBHON
KHU3HH UIa oOecriedyeHuss 0e30MacHOCTH MPH OOpamieHHuH ¢ OBITOBBIMU
npubopaMu M TEXHUYECKUMH YCTPOHCTBAMH, COXPAaHEHHS 310pOBbS U
COOJIIO/IEHHSI HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKpY)Kaloleil cpere;
NOHUMaHUE HEOOXOAMMOCTH TIPUMEHEHHs JIOCTIDKCHMH (usuku u
TEXHOJIOTUH [Tl PAlIMOHAIBHOTO TIPUPOIOTIONB30BAHUS

11 OneiT TOWMCKa, TpeoOpa3oBaHUsT W MPEACTaBICHHUS WHOOPMAUN
(Gu3MUeCKOro  COoJepKaHus C  HCIOJIb30BaHUEM  HH(OPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUI;

YMEHHE OIEHUBATh JOCTOBEPHOCTh MOJIYYEHHON MH(OpMAlUU HA OCHOBE
UMEIOLIUXCS 3HAHUM U JONIOJHUTEIIbHBIX HCTOYHUKOB;

YMEHHUE HCIOJb30BaTh NPU BBHINOJHEHUH YYEOHBIX 3aJaHUN Hay4dyHO-
MOMYJISIPHYIO  JIUTEpAaTypy (PU3MYECKOro COAEpKaHMs, CIpPaBOYHBIE
MaTepHuasl, pecypcebl cetu IHTepHeT;

BJIaJicHHEe 0a30BBIMM HaBBIKAaMM MpeoOpa3zoBaHUs MH(GOPMALUU U3 OJHOU
3HaKOBOM CHUCTEMBI B JIpyI'yl0; YMEHHE CO3/1aBaTh COOCTBEHHBIE
NMUCbMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE WHPOPMAIMK U3
HECKOJIbKUX HCTOUYHUKOB

Tabmura 22.7

[lepeuens 351eMeHTOB coepxkaHusl, IpoBepseMbix Ha OI'D o gpusuke

Kon IIpoBepsieMblii 2IEMEHT COJEP/KAHUS

1 MEXAHUWYECKUE ABJIEHUA

11 MexaHu4deckoe JABUKCHUC. MaTepI/IaJ'IBHaSI TOYKaA. Cucrema OTCYCTaA.
OTHOCUTENIHLHOCTD JBWXKXCHHUA

1.2 PaBHOMepHOE M HepaBHOMepHOE nBHkeHUe. CpenHsisa ckopoctb. Dopmyna s
BBIYHMCIICHUS CPETHEN CKOPOCTH:

1.3 PaBHOMepHOE TPSMOJIMHENHOE IBHXEHUE. 3aBUCHUMOCTh KOOPJAMHATHI TEIa OT




BPEMEHHU B Cly4ae PaBHOMEPHOTO MPSAMOIUHEUHOTO IBUKEHHUS:
X(t) = Xo + Wit

I'padvkn 3aBUCUMOCTH OT BpPEMEHU JMJIsi NIPOEKUHUU CKOPOCTH, MPOEKLIUU
[IEpEMELIEHHs, IYyTH, KOOPJAMHAThl IIpM PaBHOMEPHOM IPSMOJMHEHHOM
JBUKEHUU

14 3aBUCUMOCTh KOOpJIMHATBHI TeJla OT BPEMEHU B ClIydya€ PaBHOYCKOPEHHOTO
HpHMOJIHHGfIHOI‘O JABUXXCHUS:
2
t t t
X(t) = X, + Vo, +aX-E.
CDOpMyJ'IBI U1 IPpOCKOUU IICPpEMCHICHHA, IMPOCKIHHU CKOPOCTH H IIPOCKIUHU
YCKOPEHHUS ITPU PABHOYCKOPEHHOM MPSMOJMHEMHOM JIBUKECHHU:
t2
5,0 =Vo, - T+a, -7,
v, () =v,, +a,-t,
ax(t) = const,
2 2 _
Vax - Vix —2ax5x-
I'paduku 3aBUCUMOCTH OT BpPEMEHM Il NPOEKIMHU YCKOPEHUs, MPOCKIUH
CKOPOCTH, TIPOCKIIMH IIePEMEIICHUs, KOOPAMHATHI MPHU PaBHOYCKOPEHHOM
HpHMOHHHeﬁHOM JABHUKXCHHNU
15 CBO6OI[HOC naacHue. CDOpMYJ'ILI, OIIMCBHIBAKOIIINE CBO60,[[HO€ Imaa€HueE TeCja I10
BCpTUKAIIN ()IBI/I)KGHI/IG TCJIa BHU3 WM BBCPX OTHOCUTCIIBHO ITOBCPXHOCTU
3emnn). I'paduku 3aBUCUMOCTH OT BpEMEHM [UId MPOEKLUUH YCKOPEHUs,
MPOCKIHUU CKOPOCTHU U KOOPAWHATEI IIPpH CBO6OI[HOM MMaaACHUU TEJIa 10 BEPTUKAIIN
1.6 CkopocTh paBHOMEpPHOTO JIBJKEHHUS Tejla IO OKpyKHOcTH. Hampasnenue

CKOPOCTH.
@opmysia s BBIYMCIEHUS CKOPOCTH Ye€pe3 pPaguyC OKPYKHOCTH MU TEPUOJ
oOparteHus:

27R
V=",
T

LenTpocTpemurenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMHUTEIBHOTO
yckopeHusi. @opmyiia 7151 BBIYUCICHHUS] YCKOPEHUS

V2

&=q"

dopmyna, cBA3BIBAIONIAS IEPUOJ U YACTOTY OOpaICHUS:




V= ?
1.7 Macca. [InotHOCTh BemecTBa. @opmyra A BBIYUCICHUS IUIOTHOCTH:
m
p= v
1.8 Cuuia - BekTopHas ¢uzudeckas BeaudnHa. CI0KeHHE CHIT
1.9 SBnenne unepuuu. [lepBriit 3akon HproToHa
1.10 |Bropoii 3akon HetoToHa:
! [
F=m-a.
CoHarpaBiIieHHOCTb BEKTOPA YCKOPEHHsI TeJla U BEKTOpa CUJIbI, AEHCTBYIOLIEH Ha
TEJOo
1.11 |BsaumopeiictBue ten. Tperuil 3akon HbroToHa:
1 I
Fo=-F,
1.12 |TpeHue mokost M TpEHUE CKOJbKEHUsA. DopMyIa sl BEIYUCICHUS MOJYJISI CHITBI
TPEHUS CKOJIbKECHUS:
F,=u-N
1.13 |[edopmauus Tena. Ympyrue u Heynpyrue nepopmanuu. 3aKOH YIpyroi
nedopmaruu (3akoH ['yka):
F=k-Al
1.14 | BcemupHoe TAroreHue. 3aKoH BCEMUPHOTO TSATOTEHMUS:
F=G- m
R*
Cuna TspkecTH. Y CKOpeHHe CBOOOHOTO TaIeHHs.
dopmyna 171sl BEIYUCICHUS CHITBI TSHKECTH BOJHM3H MMOBEPXHOCTH 3EMITH:
F =mg.
Jemwxenune r1ianet Bokpyr Comuma. Ilepas kocMmuyeckass CKOpPOCTb.
HeBecomocTs 1 neperpysku
1.15 |Mmmynsc Tena - BeKTOpHas (pu3nvecKas BeIMYHHA.

p=mv

Nmnynbe cuctemsl Ted.
N3menenue nmmynsca. IMnyibsc cuisl




1.16

3aKOH COXpaHEHHs UMITYJIbCA I 3aMKHYTOM CHUCTEMBI TE:
I I I
p =myv, + m,v, = const.

PeakTuBHOE NBUKEHUE

1.17

Mexanunueckast pabota. @opmyiia Al BBIYUCICHUS PaOOThI CHIIBL:

A= Fscosa.

Mexannueckasi MOIITHOCTD:

1.18

Kunernueckas u IOTCHIMAJIbHAA SHCPI'UA.
d)opMyJIa JJI1 BBIYMCIICHUA KAHETHICCKOU OHCPIruun:

Teopema 0 KWHETUYECKOUN SHEPTUH.

q)OpMy.Ha JJIs1 BBIYMCIICHUA HOTCHHHaHBHOﬁ OHCpruu TECJIa, MNOIHATOTO

3eMiIeii:

E, = mgh

Hazg

1.19

Mexann4geckas SHEPTU:

E=E+E,

3akoH COXpPAaHCHUA MEXaHUYEeCKOH OHCPIUU. q)OpMy.]'Ia AJId 3aKOHAa COXpPAaHCHUA

MEXaHNYECKON YHEPTUU B OTCYTCTBUE CHJI TPEHUS:
E = const.

[IpeBpamienne MEXaHMYECKOW SHEPIUM IPH HAJTMYUU CHIIBI TPEHUS

1.20

[IpocTeie MexaHU3MBI. "30710TOE PAaBUIIO" MEXAHUKH.
Peryar. MomeHT cuIIBL:

M = FI.
VYcnoBue paBHOBecHs pblyara:

Mi+M,+..=0.

IToaBMXHBIN U HENOABMKHBIN OJIOKH.

A10J'163Ha$l

KIIJI pocThIX MEXaHU3MOB, ' =
AsanalIeHHaﬂ




1.21

JlaBiieHre TBEpIOTO TeNa.
@opMyia U1 BBIYKMCIICHUS aBJICHHS TBEPIOIO Tena:

JlaBnenue raza. ATMocdepHoe IaBieHue.
IM'uapocTaTuyeckoe 1aBjieHUE BHYTPH JKUJIKOCTH.
dopmyra 1715 BBIYUCIICHUS JaBICHUS BHYTPHU KHUJIKOCTH:

p - pgh + paTM
1.22 |3axon [lackans. ['mapaBnudeckuii mpecc
1.23 |3akon Apxumena. Dopmyna Uil ONPEICICHHUS BBITATKUBAIOIICH CHIIBI,
JeUCTBYIOIIEH Ha TeJo, MOrpyKEHHOE B KUAKOCTh UJIH ra3:
I:Apx. - p gV .
VYcnosue miaBanus tena. [lnaBanue cynoB U Bo3ayXoIulaBaHHUe
1.24 |Mexaanueckue KoneOaHus. AMIUIATYIA, TIEPUOA M YacToTa KOJICOaHMIA.
1
dopmyiIa, CBA3BIBAIOIIAS YACTOTY U HEpHOJ Kojebanuit: V = ?
1.25 |Maremartndyeckuii W TPYKUHHBIH MasTHUKU. [IpeBparieHne O»HEPTUU TpU
Kosie0aTenbHOM JIBUKEHUU
1.26 |3aryxarouue konebanus. BeiHyxneHHbIe Konebanus. Pezonanc
1.27 |MexaHndeckue BOJHBIL. [IpogonbHBIE M MoONEpedyHble BOJIHBL [lJIMHA BOJIHBI U
CKOPOCTb PaCIpOCTPaHEHUS BOJIHBI:
A=Vv-T
1.28 |3Byk. I'pomkocTh 1 BbIcOTa 3ByKa. OTpakeHHWE 3BYKOBOW BOJIHBI Ha TPaHHUIIE
nByX cpell. MH(dpa3ByK U yabTpa3ByK
1.29 |IIpakTuueckue paboThI

N3mepenue cpeaHeil MIOTHOCTH BEILIECTBA; apXUMEAOBOM CHIIBI, YKECTKOCTU
NPYXUHBL, KOA(PQUIMEHTa TPEHUS CKOJbXEHHs, paOOThl CHJIBI TPEHUS, CHUIIbI
YOPYTOCTH; CpeIHEH CKOPOCTH JBIKEHMsI OpycKa MO HAKJIOHHOM TUIOCKOCTH;
YCKOpeHus: Opycka MpH JABMKEHHHM IO HAKJIOHHOW IUIOCKOCTH; YacCTOTBhl H
nepuoaa KoaeOaHui MaTeMaTU4eCKOIro MasATHHKA, 4YaCTOTBI MW H€pHOJIa
KoJIeOaHUH MPYKMHHOTO MasTHHUKA; MOMEHTa CHJIbI, JEUCTBYIOLIET0 Ha pbIyar;
paboThI CUJIBI YIIPYTOCTH MPHU MOBEME IPy3a ¢ TOMOIIBIO HEMOABUKHOTO OJIOKA;
paboThI CUJIBI YIPYTOCTH IPU MOABEME I'Py3a C MOMOIIBIO MTOJIBUKHOTO OJI0Ka.

HccnenoBanne 3aBUCHUMOCTH apXHMEJOBOM CHJIBI OT OObeMa MOTPY>KEHHOU
4acTH Te€Na U OT IUIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CUJIBI
OT MAcCCHI T€jia, CUJIbl TPCHUSA CKOJIbXCHUS OT CUJIBI HOPMAJIBHOI'O JAaBJICHUA U OT
pOla MOBEPXHOCTH; CHJIbI YNPYIOCTH, BO3HUKAIOLICH B MPYXKHUHE, OT CTEIEHU
neopManuu NpyXHUHbI; YCKOPEHHUsI Opycka OT yIjla HakJIOHa HalpaBJIAIOLICH;




nepuoja (4acToThl) KoJeOaHUM HUTSHOTO MasATHUKA OT JUIMHBI HUTHU; NEepuoja
KoJeOaHuil NPYKMHHOTO MAasATHHKA OT MAacChl Ipy3a M JKECTKOCTH IPYKUHBI;
UCCIIeIOBaHNE HE3aBUCUMOCTH IepHoJia KoJeOaHWH HUTSHOTO MAasTHHKA OT
Macchl Ipysa.

[IpoBepka yciioBrs paBHOBECHSI pblyara

1.30 |®usuyeckue sBICHUA B NPUPOAE: IPUMEPHl JBUKEHHUA C Pa3IMUYHBIMU
CKOPOCTSIMM B ’KMBOU U HEKUBOW IPUPOJE, NEUCTBUE CUIIbI TPEHUS B IPUPOLE U
TEXHUKE, IPWIUBBI U OTJIUBBI, JABWKEHHE IuIaHET (COJHEYHONW CHCTEMBI,
PEaKTUBHOE JIBUJKEHUE JKMBBIX OPraHM3MOB, PbIYaru B TEJIE YEJIOBEKA, BIMSHHE
aTMOC(EpHOr0 JaBJICHMUsSI HA JKUBOW OpraHu3M, IJIaBaHHWE pbIO, BOCHpUSATHE
3BYKOB KMBOTHBIMH, 3€MJIETPSICEHUE, CEICMUUECKHUE BOJIHBI, IIyHAMH, 3XO

1.31 |TexHuyeckue YCTPOHCTBA: CIUIOMETP, AATYUKH TIIOJIOKEHUS, PACCTOSIHUS U
YCKOpPEHUs, JAWHAMOMETD, IOAIUMIHHUKK, PAKETbl, pblYar, MOJBUXKHBIA U
HEMNOJIBWKHBIM OJIOKM, HAKJIOHHAs IIOCKOCTh, IPOCTBbIE MEXaHU3Mbl B OBITY,
cooOuiarnmecs cocyipl, YCTPOMCTBO BOAONPOBOJA, THUAPABIMYECKHM mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBON HAcoC, apeoMeTp, 3XO0JIOT,
HCIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHUKE

2 TEIUIOBBIE ABJIEHUA

2.1 OCHOBHbBIE  TOJIOKEHHMSI ~ MOJIEKYJISIPHO-KMHETHMYECKON  TEOpUU  CTPOEHUs
BellecTBa. Mojienu TBEpJoro, KUIKOro U ra3000pa3HOro COCTOSTHUN BEIEeCTBa.
Kpucranmuueckue u amopdHbIe TEIa

2.2 JlBwkenne wyactuil BemecTBa. CBsI3b  CKOPOCTM  JABMXKEHMSI YacTHI[ C
Temneparypoil. bBpoyHoBckoe nBuxenue, muddys3us

2.3 CMaunBaHUE U KaWUISPHBIE SBJICHUS

2.4 TemoBoe paciimpeHue u cxatue

2.5 TemoBoe paBHOBECHE

2.6 Buytpennsas sHeprusa. PaGora u Teruionepenada Kak CHOCOObI HM3MEHEHHS
BHYTPEHHEHN SHEPTUU

2.7 Bunel Temnonepenayn: TENIONPOBOIHOCTD, KOHBEKLUS, U3TyUCHHE

2.8 Harpesanne u oxnaxzaeHnue T1en. KonuuecTBo — TEmIOTHL. Y enbHas
TEIJI0EMKOCTb!

Q=cm(ty-ty)

2.9 3aKOH COXPAaHEHHUs SHEPIrUH B TEIUIOBBIX IpolieccaXx. YpaBHEHHE TEIJIOBOTIO

Oananca:
Qi+Q2+..=0
2.10 |Hcmapenune u KoHjaeHcauus. V3MeHeHHe BHYTpEHHEH SHEpruM B Ipoliecce

WcnapeHuss W KoHJAeHcauuu. KurneHwe IKUAKOCTH. YJenbHas TemoTa
napooOpa3oBaHUs:




L9

m
2.11 |BnmaxHOCTH BO3IyXa
2.12 |IlnaBneHue ¥ KpuCTAUIM3alMA. VI3MeHEHHEe BHYTPEHHEW SHEPruH IpH
IJIABJICHUW U KPUCTAJUIA3AIMH. Y IeJIbHAs TEIIOTA IJIaBJICHUS:
m
2.13 | BHyTpeHHsIsl SHEPTUs CTOPAHMSI TOIUIMBA. Y IeTbHAS TEIUIOTa CTOPAHMSI TOTUINBA:
m
2.14 [Tpunnume! paboTe! TermnoBsix AsuraTenei. KI1JI rermoBoro asurarens
2.15 |[IpakTrueckue pabOThI
N3mepenue ynenbHOW TEIIOEMKOCTH METALTUYECKOrO IHIJIMHAPA; KOJIUYEeCTBA
TEIUIOThI, TMOJYYEHHOIO BOJOM KOMHATHOW TeMIleparypbl (PUKCUPOBAHHOM
Macchl, B KOTOPYIO OIYIICH HAarpeThli MWIWHIADP;, KOJIMYECTBA TEIUIOTHI,
OTJAHHOTO HArpeThIM IWIMHIPOM, IMOCJE OIYCKaHHS €ro B BOJY KOMHATHOM
TEMIIEPATYpPbl; OTHOCUTEIHHOW BIIAKHOCTH BO3[yXa; VYJICIHHOW TEIUIOTHI
IUIABJIEHUS JIBA.
HccnenoBanne W3MEHEHHSI TEMIIEPATypbl BOJBI TPU PA3IMYHBIX YCIOBHSX;
SIBIIGHUSI TETJIOOOMEHA MPU CMEIIMBAHUU XOJOTHOW W TOpsiueil BOJBI; Mpoliecca
HCTIApCHUS
2.16 |®Dusudeckue SBICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSDKCHHE W KaNMILISPHBIC
SBIIGHUSI B TIPUPOJIe, KPUCTAILIBI B Tpupone, uznyuenue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa
2.17 TexHUYecKue yCTPONCTBA: KAMMULIPHI, MPUMEPHI HCIIOIH30BAaHUS KPUCTAILIOB,
KHUJKOCTHBIM TEPMOMETp, MATYUK TEMIEPATypbl, TEPMOC, CUCTEMa OTOIUICHUS
JIOMOB, THTPOMETPBI, TICHXPOMETp, TapoBasi TypOWHA, IBHUTaTellb BHYTPEHHETO
CTOpaHus
3 SJIEKTPOMAT'HUTHGIE SABJIEHU A
3.1 DnexTpu3aiys Tel. J[Ba BUIa dSIEKTPHUSCKUX 3apsIOB
3.2 BiaumopeiicTBue 3apsiokeHHBIX Ten. 3akoH Kymona
3.3 3aKOH COXpaHEHHS JICKTPHUIESCKOTO 3apsiia
3.4 DJekTpuyeckoe TmnoJie. HanpsskeHHOCTh  anekTpudeckoro mojs. [IpuHiumn
CYTIEPIO3HIINH JIEKTPUUECKUX MONIeH (Ha KaueCTBEHHOM YPOBHE)
3.5 Hocutenu osnexktpudeckux 3apsaoB. JleiicTBHE SIEKTPUUYECKOTO TOJIS Ha
aNeKTpUdecKue 3apsiibl. [[pOBOTHUKN U TUIICKTPUKH
3.6 [TocTosaHHBIN AneKTpUUECKU TOK. JIeHCTBUS AieKTpudeckoro Toka. Cumia Toka.




Hanpsoxenue.

t
3.7 DJEeKTpUYECKOE CONPOTUBIIEHUE. Y AETbHOE 3JEKTPUUECKOE CONPOTUBIICHUE!
R=P!
3.8 3akon Oma 115 y9acTKa dJIeKTPHYECKON IIeTIH:
3.9 [TocnenoBarenbHOE COETMHEHUE IPOBOJHUKOB:
h=L:U=U;+U;; R=R; +R,.
[MTapannensHoe coOeMHEHUE TPOBOHUKOB PAaBHOTO COIIPOTHBIICHUS:
— R,
Ur=Up =i+l R=—,
CMmenanHbIe COETMHEHMSI TPOBOTHUKOB
3.10 |PaboTa 1 MOIIHOCTH IEKTPUUECKOTO TOKA.
A=U-1-t;P=U"1
3.11 |3akon [xoyns-Jlenma:
Q=IF-R-t
3.12 |OmbiT Opcrega. MarHutHoe Mosie MPSIMOTO TPOBOAHUKA C TOKOM. JImHUM
MarHUTHOW WHIYKIINA
3.13 MarauTHOe TMOJ€ TOCTOSHHOTO MarHuTa. Bs3ammogelicTBHE ITOCTOSHHBIX
MarHuTOB
3.14 | JlelficTBHEe MarHUTHOT'O TOJISI HA IPOBOJAHUK C TOKOM
3.15 | Omnprter @apanes. SIBneHue AMeKTpOMarHuTHON MHYKIMU. [IpaBuiio Jlenma
3.16 |IIpakTudeckne pabOTHI

WN3mepenue  DIEKTPUYECKOTO  COTMPOTHBICHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPHUYECKOTO TOKA; PabOTHI ANEKTPHUECKOTO TOKA.

HccnenoBanme 3aBUCMMOCTH CHUJIBI  TOKa, BO3HUKAIOIIETO B TPOBOJHUKE
(pe3ucropsbl, T1aMIOYKa), OT HANPSXKEHUS Ha KOHIAX MPOBOJHUKA; 3aBUCUMOCTH
COIMPOTUBIICHUSI OT JJUHBI MMPOBOJIHUKA, TUIOIIAIA €ro MOMEPEYHOr0 CCUCHUS U




YII€IbHOTO COMPOTUBIICHHUS.

IIpoBepka mpaBwiia i 3JIEKTPUUECKOTO HANPSHKEHUS IPU MOCIEA0BATEIbHOM
COEJMHEHUM IPOBOJHUKOB; IIpaBHUa Ui CHUJIbl 3JEKTPUYECKOTO TOKa IpHU
IapajuIeIbHOM COEIMHEHNU IPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

3.17 | Dusnueckue SBICHUS B NPUPOAE: SJCKTPUUECKHUE SBICHUA B armocdepe,
JIEKTPUUYECTBO KHUBBIX OPraHM3MOB, MAarHUTHOE I0JIe 3eMJIH, Apeid momocos,
POJIb MAarHUTHOTO TOJIS JUIS KU3HH HA 3eMIIe, TOJIIPHOE CUSHUE

3.18 |TexHuueckue yCTPOHCTBA: DIEKTPOCKOI, aMIEPMETpP, BOJBTMETP, PEOCTar,
CUETUUK  DJEKTPUYECKOH  HHEPIruu,  3IIEKTPOOCBETUTEIbHBIE  IPUOOPBHI,
HarpeBaTelIbHbIC ANEKTPONIPUOOPHI (mpumepsl), IEKTPUYECKUE
IPEJOXPAaHUTENIH, 3JIEKTPOMArHUT, OHJIEKTPOABMUraTelb IOCTOSHHOIO TOKa,
TeHepaTop MOCTOSHHOTO TOKA

3.19 | DnexkrpoMarauTHble BOJHBI. [1IKkana 371€eKTpOMarHUTHBIX BOJIH

3.20 |JlyueBas mozensb cBeta. [IpsMonnHeliHOE pacpocTpaHEeHUe CBeTa

3.21 |3akoH orpaxkeHus cBeta. [Imockoe 3epkaio

3.22  |IIpenomienue cBeTa. 3aKOH NPEIOMIICHHUS CBETA

3.23 | ducnepcus cBera

3.24  |Jlunza. Xox nydeit B nuH3e. POKyCHOE paccTOsiHME JMH3bL. OnTHueckas cuia
JIMH3BL:
D=1/F

3.25 |I'ma3 kak onTuueckas cuctema. Onrudyeckue npudopb

3.26  |IIpakTudeckue paboOThI
N3mepenue ontuueckoil cuibl coOuparouieil JuH3bI; (OKYCHOIO PacCTOSHUSA
cobupatomeid JHMH3bI (IO CBOMCTBY paBeHCTBa pa3MepoB IpeaMeTa u
n300pakeHus], KOTJa IMPEeaMeT PACIONoKEH B IBOWHOM (DOKyce), MoKazaTems
MPEIOMIIEHUS CTEKJIA.
UccnepoBanue cBolicTBa M300pakeHH s, TTOJIYYEHHOTO ¢ TIOMOIIBI0 COOMparomei
JUH3BI; U3MEHEHHs (OKYCHOTO DPACCTOSHUS JIBYX CIIOKEHHBIX  JIMH3;
3aBHCUMOCTH YTJIa TPEIIOMJICHHSI CBETOBOTO JIyda OT yIJia MaJeHUs] Ha TPaHUIe
"BO3/1yX - cTeKIIO"

3.27 |®usnueckue sBieHUs B npupozae: 3arMmeHus ComHua u JlyHbI, IBeTa Tel,
ONITUYECKUE SIBJIEHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)

3.28 |TexHuueckue yCTpOMCTBAa: OYKH, TMEPHUCKON, (oToammapar, ONTHIECCKHE
CBETOBO/IBI

4 KBAHTOBEBIE SABJIEHUA

4.1 PagnoaktuBHOCTh. Anb(a-, 6era-, ramma-uznyueHus. Peakiuu anbga- u Oeta-
pacraga

4.2 OmerTel Pe3epdopaa mo paccessuuro anbda-vyactuil. [InmanerapHas Moaens aroma




4.3 CocraB aromHoro siapa. M3orormst

4.4 [Tepuon monypacnaaa aTOMHBIX SAEp

4.5 SnepHble peakuy. 3aKOHBI COXPAHEHUS 3apsAJ0BOI0 U MaCCOBOT'O YNCEN

4.6 @dusnueckue SBICHUS B MPHUPOJE: ECTECTBEHHBIH paIMOAKTUBHBIA (OH,
KOCMUYECKHE Jy4M, PAJUOAKTUBHOE U3IYyYCHUE MPUPOJHBIX MHUHEPAJIOB,
JEHCTBHE PAAMOAKTUBHBIX U3JIy4YCHUN HA OPraHU3M YeJI0BEKa

4.7 TexHudeckue yCTpOMCTBA: CHEKTPOCKOI, MHIMBHUAYAIbHBIM JA03UMETP, Kamepa
Bunbscona, sinepHas sHEpreTuka

TEMATUYECKOE IINTAHUPOBAHUE

7 KJIACC

Ne || HaumeHoBaHue pa3/ieiioB U TEM KonuuecTBo yacos DnexTpoHHbIE (1M POBLIE)
/11 MPOTrpaMMBbI 00pa3zoBaTesbHbIE PECYPCHI
Bcero ||[Kontponbhsl || [IpakTuyec
€ paboThl ||Kue paboThI
Pa3neu 1. ®dusuka u e€ posib B NO3HAHMHN OKPY/KAIOIIEro MHPa
1.1 ||®Pwusuka - HayKa O IPUPOJIE 2 bub6nuorexa [IOK
https://m.edsoo0.ru/7f416194
1.2 | ®usnyeckue BeITUYNHBI 2 1 bu6nroreka [JOK
https://m.edsoo0.ru/7f416194
1.3 |[EcTtecTBeHHOHAYYHBIN METOT 2 1 bubnunoreka [JOK
MO3HAHUS https://m.edsoo.ru/7f416194
Hroro mo pazneny 6
Pa3nea 2. IleppoHavyanbHble CBeJ¢HHA O CTPOCHUH BEIECTBA
2.1 ||CtpoeHue BemiecTBa 1 bubnnoreka [JOK
https://m.edsoo0.ru/7f416194
2.2 ||/IBm>KeHHE M B3aMMOJICHCTBHE 2 1 bubmuorexa [JOK
YaCTHI] BEIICCTBA https://m.edsoo.ru/7f416194
2.3 ||ArperatHble COCTOSIHUS 2 bubmuorexa [IOK
BEIIIECTBA https://m.edsoo0.ru/7f416194
Hroro no pasneny 5
Pa3nea 3. /IBu:xeHue ¥ B3auMo/ieiicTBUE TeJl
3.1 |[MexaHnuecKoe JBIIKECHUE 3 but6mmorekxa [IOK
https://m.edsoo.ru/7f416194
3.2 |[Muepuus, macca, INIOTHOCTH 4 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194



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

No || HanmeHoBaHmE pa3iesioB U TEM KonnyecTBo yacos DneKkTpoHHbIE (IUPPOBHIE)
/1 IPOrpaMMBbI o0Opa3oBaTenbHbIE PECyPChI
Bcero ||[Kontponbhsl || [IpakTuyec
e paboThl | KHe paboOTHI
3.3 ||Cuna. Bunsl cun 14 1 2 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U ra3oB
4.1 |daBnenue. [lepenaua naBneHus 3 bubmuorexa [IOK
TBEPIIBIMU TEIIAMH, YKUKOCTIMHU https://m.edsoo.ru/7f416194
U Ta3aMu
4.2 |[laBieHue KUIKOCTH 5 bubmuorexa [JOK
https://m.edsoo.ru/7f416194
4.3 |[AT™MocdepHOe naBIeHHE 6 bubmmorexa [IOK
https://m.edsoo.ru/7f416194
4.4 ||JleiicTBuE )XKUIKOCTH M raza Ha 7 1 3 bubnuorexa [JOK
HOrpyXEHHOE B HUX TEJIO0 https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3nea 5. PaGora n MomHOCTBH. JHEprus
5.1 |[Pabora 1 MOIIIHOCTH 3 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
5.2 |[IIpocThie MEXaHU3MBI 5 1 bub6nuorexa [IOK
https://m.edsoo.ru/7f416194
5.3 |[Mexannyeckast SHEpTrus 4 1 1 bubnnorexa [JOK
https://m.edsoo.ru/7f416194
Uroro no pazneny 12
PeszepBHOe Bpemst 3
OBILIEE KOJIMYECTBO YACOBIIO | 68 3 12
I[MTPOT'PAMME
8 KJIACC |
Ne || HaumeHnoBaHue pa3aienoB U TeM KonuuecTBo 1yacos DnexTpoHHbIE (ITUPPOBLIE)
n/m MIPOrpPaMMBbI Beero| Konrponsrie |[paxtueckue o0Opa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
Pa3nea 1. TenuioBble siB1eHUA
1.1||Ctpoenue u cBoiicTBa BemecTBa || 7 bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce
1.2||TennoBble mporecch 21 1 5 bu6mmoreka [LJOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28

Paznen 2. DiiekTpuyeckue 1 MArHUTHbIE SIBJICHUS



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

HanmenoBanue pa3zienoB u TemMm
IIPpOrpaMMBbI

KomanuectBo yacos

DneKkTpoHHbIE (IUPPOBHIE)
o0pa3oBaTenbHbIE PECyPChI

Bceero|| Konrpoubnslie |[IpakTuueckue
paboThl paboThl

2.1\ DnexTpuyecKue 3apsibl. 7 1 bubmmoreka [JOK

3apspKeHHBIE Tejla U UX https://m.edsoo.ru/7f4181ce

B3auUMOJICUCTBUE
2.2 ||[ToCTOSIHHBII IEKTPHUECKUI 20 1 7 bubmmoreka [IOK

TOK https://m.edsoo.ru/7f4181ce
2.3||MarauTHbIC SBJICHUS 6 1 15 bu6nuoreka [IOK

https://m.edsoo.ru/7f4181ce
2.4|OnexTpoMarHuTHas WHAYKIus || 4 bubmmoreka [JOK
https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 37
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB 68 3 145
I10 ITPOIT'PAMME
19 KJIACC
Ne || HammeHnoBanue KomnnuecTBo yacos DnekTpoHHbIE (LU(PPOBLIE)
/|| pa3aenoB U TEM Beero |[Komrponsrsre|[IpaxTieckie o0pa3oBaTenbHbIE PECYPCHI
IPOTPaMMBI
paboThI paboThl

Paznen 1. Mexanuveckne siBJeHUSA
1.1|{|Mexanundeckoe 10 1 bu6nuoreka [IOK

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

CIIOCOOBI €ro

OTIMICAHUS
1.2||B3anmoneiicTBre 20 1 3 bu6numoreka [IOK

Tel https://m.edsoo.ru/7f41a4a6
1.3||3akoHbI 10 3 bu6nuoreka [IOK

COXpaHEHHS https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 40
Pa3nen 2. Mexanuveckne KoJie0aHUs U BOJHBI
2.1||Mexanuyeckue 7 3 but6mmoreka [IOK

KoJleOaHus https://m.edsoo.ru/7f41a4a6
2.2||Mexanuueckue 8 1 3 bu6nuorexa [IOK

BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspen 3. DiieKTpOMarHuTHOE 10J1€ M 3J1eKTPOMATHUTHBIE BOJIHBI
3.1|9nexTpomarautHoe| 6 2 bubmuoreka [JOK

oJie u https://m.edsoo.ru/7f41ada6

AIIEKTPOMArHUTHBIC

BOJTHBI



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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Ne|| HaummenoBanume KomuuecTBo yacos DnekTpoHHbIC (IU(PPOBLIE)
/T1| pa3esioB U TeM Boero |[KoHporbHbie| [TpakTiiccxe o0pa3oBaTeNbHbIC PECYPCHI
POTPAMMBI
paboThI paboThl

Utoro mo pazneny 6

Pasnen 4. CBeToBbIe AIBJIEHUS

4.1|[3axoHbI 6 2 bu6nmmoreka [IOK
pacrpoCcTpaHeHHS https://m.edsoo.ru/7f41a4a6
cBeTa

4.2 ||JTun3sl 6 3 bu6nuoreka [IOK
U ONITHYECKUE https://m.edsoo.ru/7f41a4a6
IPUOOPHI

4.3 |[Paznoxenne 3 2 bubnuorexa [JOK
Oesoro ceera B https://m.edsoo.ru/7f41a4a6
CIIEKTP

Utoro no pazneny 15

Paszpnen S. KBanTOBBIC SIBJICHUSA

5.1||Ucnyckanue u 4 1 bubnuoreka [JOK
MOTJIOIIIEHHE CBETA https://m.edsoo.ru/7f41a4a6
aTOMOM

5.2||Ctpoenue 6 1 bubnnoreka [HOK
aTOMHOTO si7[pa https://m.edsoo.ru/7f41a4a6

5.3 |SlnepHble peakuuu 7 1 1 bubnuoreka [JOK

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

Hroro no pasneny 17

Pa3nea 6. [loBTopuTe1bHO-0000 IIAI0IM I MOAYJIb

6.1 |[ToBTOpEHUE H 9 2 bubnmnorexka HOK
06o0reHne https://m.edsoo.ru/7f41a4a6
coJlep>KaHus Kypca
¢u3uku 3a 7-9
KJ1acc

Hroro no pa3zneny 9

OBIIEE 102 3 27

KOJIMYECTBO

YACOB I10

I[TPOT'PAMME

IMOYPOYHOE IINIAHUPOBAHHE
7 KIIACC
Ne Tema ypoka KomnmdaectBo uacos Hara DneKTpOHHBIE ITU(POBHIE
n/m Beero|[Kontpossrsie|[paxtaueckue| 13y 1CHA o0pazoBaTeNbHbIE PECYPChI
paboThI paboThI
1| ®usuxa — mayxa o 1] | | |



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

Tema ypoka

KomnuectBo yacos

Bcero

KonTpoJsibHbie
paboThI

[IpakTrueckue
paboThI

Jara
U3y4ECHUS

DneKTpOHHBIC IUPPOBHIE
o0pazoBaTeNbHBIE PECYPChI

npupoje. SBieHus
npuponbl. Puznueckue
SIBJICHUS

MexaHHYeCKHE, TeIIOBEIC,
AJEKTPUYECKHE,
MarHMTHbBIC, CBETOBEIC,
3BYKOBBIC SIBJICHUS

du3nuecKkre BeIMYUHBI U
X U3MEPCHUC

Ypok-uccienoBaHue
"N3mepeHue Temieparypbl
IIPH TIOMOIITH
YKUJIKOCTHOTO TEPMOMETpA
U JaT4uKa Temneparypsl”

Kak ¢usuka u gpyrue
€CTECTBEHHbIE HAYKU
U3y4aroT MPUPOLY.
EcrecTBeHHOHAy4HBIN
METO/1 [TO3HAHMUS.
Onwucanue Gpu3NIECKUX
SABJICHUM C IIOMOLIBIO
Moenen

bubmuorexa [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccienoBaHue
"IIpoBepka rumoTe3bl:
JAJIBHOCTB MOJIETA
HIapuKa, MyIIEHHOTO
TOPU30HTAIIBHO, TEM
0oJIbIle, YeM OOJIbIIE
BbICOTA ITycKa"

Crpoenue BenecTna.
OMBITEI, TOKA3BIBAIOIINE
JUCKPETHOE CTPOEHUE
BEICCTBA

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

JIBMKEeHHE YacTHIL
BeIlecTBa

but6mmorexa [IOK
https://m.edsoo.ru/ff0a013e

Ypok-uccienoBaHue
«OTBITH IO HAOJTIOICHUIO
TETIJIOBOTO PACITUPEHUS
ra3oB»

10

Ar PEraTHbIC COCTOAHUA
B€IICCTBa

11

B3anmocBs3p Mexay
CBOMCTBaMH BEIIECTB B
pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

No Tema ypoka KonnuecTBo yacon Hara DneKTpOHHBIC IUPPOBHIE
/1 Beero|[Kontpossrsie|[paxTaueckue| 13y 1CHA 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
MOJICKYJISIPHBIM
ctpoeHrneM. OCOOCHHOCTH
arperaTHbIX COCTOSIHUI
BOJIBI

12 |[MexaHudeckoe IBHKCHHE. || 1 bubmuoreka [JOK
PaBHOMepHOE 1 https://m.edsoo.ru/ff0a05c6
HEPaBHOMEPHOE JIBUKCHUE

13 ||CxopocTs. Equnauist 1 bubmmoreka [JOK
CKOpPOCTH https://m.edsoo.ru/ff0a079c

14 |[Pacuet myTH u BpeMeHU 1 bubnuoreka [IOK
JIBHOKCHUS https://m.edsoo.ru/ff0a0ae4

15 |Uuepuus. 3akoH unepuuu. | 1 bubnuorexa [JOK
BzaumoneiicTBre Ten Kak https://m.edsoo.ru/ff0a0c10
NpUYMHA U3MEHEHUS
CKOPOCTH JIBUXKCHHUS TEIl

16 |[IT10THOCTH BelECTBA. 1 bu6mmoreka [IOK
Pacuer maccel 1 00beMa https://m.edsoo.ru/ff0a0fee
TEJIa TI0 €T0 MJIOTHOCTH

17 ||JTaGoparopnas pabota 1 1
«OnpeneneHue mIOTHOCTH
TBEPAOTO TEIa

18 |[PemmeHue 3a1a4 o Teme 1 bubmuoreka [JOK
"ITnoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23c

19 ||Cuna kak xapakrepuctuka | 1
B3aMMOJICHCTBHS TETl.

Cwiia ynpyroctu. 3aKoH
['yka

20 |JTaGopaTopnas pabora 1 1
«M3y4eHne 3aBUCUMOCTH
pacTsKeHUs
(tedopmaniun) Npy>KUHbL
OT MPUJIOKEHHOU CHUITBD»

21 ||SIBnenme tarorenus. Cuna | 1
TSOKECTH

22 ||CBs13b MeXIY CUIION 1 bubmuorexa [IOK
TSOKECTH M Maccoil Terna. https://m.edsoo.ru/ff0al778
Bec Tena. Pemenne 3anau
no teme "Cuna Tspkectu"”

23 ||Cuna TshKecTH Ha APYTUX 1 bubmuorexa [JOK
tanerax. Guznyeckue https://m.edsoo.ru/ff0a1502
XapaKTePUCTUKH TUIAHET

24 |\U3mepeHne CHil. 1 bubnnoreka [JOK
JluraMmomeTp https://m.edsoo.ru/ff0al8cc

‘25 ||Bec tena. HeBecomocTh H 1 H H H HBMGHHOTeKa I[HOK



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc

Ne
/o

Tema ypoka

KomnuectBo yacos

Bcero

KonTpoJsibHbie

paboThI paboThI

[IpakTrueckue

Jara
U3y4ECHUS

DneKTpOHHBIC IUPPOBHIE
o0pazoBaTeNbHBIE PECYPChI

lhttps:/m.edsoo.ru/ff0a1778

26

Co)keHue AByX CHII,
HaIIPaBJICHHBIX 110 OJJHON
MIPSIMOM.
PaBHOelicTBYIOIIAS CHIT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ala70

27

Pemrenue 3agad mo reme
"PaBHOelicTBYIOIIAsA CHIT"

28

TpeHune ckonbxeHus u
TpeHue nokos. Tpenue B
IIPUPOJIE U TEXHUKE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alb9c

29

JlaGopaTopHnas pabora
«3y4yeHue 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJIbKEHUS
OT CHJIBI JaBJICHUS U
xapakTepa
COIPHUKACAIOIIUXCS
MOBEPXHOCTEI»

bubmuoreka [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3anau Ha
onpeneseHue
PaBHOAECHCTBYIOIIEH CHJIBI

31

Pemenne 3amad mo Temam:
«Bec Temay,
«I'papuueckoe
U300paKeHue CUi,
«Cuibly,
«PaBHOEUCTBYIOIIAS CUI»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTponpHas pabora no
TeMaM: «MeXxaHHIeCKoe
IBIDKEHUE», «Macca,
IIOTHOCTEY, «Bec Temay,
«['papuueckoe
U300paxKeHue Cui,
«Cuip»

33

JlaBeaune. CriocoOb1
YMEHbILICHUS U
YBCIUUCHUA OaBJICHUA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a20a6

34

[laBrenue rasa.
3aBUCUMOCTD JIaBJICHUS
rasa ot o0néma,
TEeMIIepaTyphl

but6mmorexa [IOK
https://m.edsoo.ru/ff0a2376

35

[lepenaua naBnenus
TBEPIBIMH TEJIAMH,
JKHMJIKOCTSIMM M ra3aMHu.

3akoH ITackana

bubmuorexa [JOK
https://m.edsoo.ru/ff0a25b0

‘36 ||,Z[aBneHI/Ie B KUIKOCTH U

[EEN

HBI/I6J‘II/IOTeKa LHOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

No Tema ypoka KonnuecTBo yacon Hara DneKTpOHHBIC IU(PPOBHIE
n/m Beero|[Kontpossrsie|[paxTaueckue| 13y 1CHA o0pazoBaTeNbHBIE PECYPChI
paboThI paboThI
rase, BbI3BAHHOE https://m.edsoo.ru/ff0a2718
JCHCTBUEM CHJIBI TSDKECTH
37 |[Pemrenue 3a1a4 1Mo TeMe 1 bubnmoreka [JOK
«JlaBjeHME B KUIKOCTH U https://m.edsoo.ru/ff0a2826
raze. 3akoH Ilackamns»
38 ||Coobmaromuecs: CoCcyabl 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0a2970
39 |['mapaBauyeckuii mpecc 1 bubmuorexka [JOK
https://m.edsoo.ru/ff0a3136
40 |Manomertpsl. [TopmineBoit 1
YKHJIKOCTHBIH HACOC
41 ||Atmocdepa 3emim. 1 bubnuorexa [JOK
[Tpu4KHBI CYIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
BO3JIYIIIHOW 000JIOUKHU
3emun. 3aBUCUMOCTh
aTMoc(hepHOTro JaBICHUS
OT BBICOTHI HaJ| YPOBHEM
Mopst
42 |Bec Bo3myxa. 1 bubmmorexa [IOK
ATMochepHOe JaBlICHHE https://m.edsoo.ru/ff0a2b5a
43 |[M3mepenue atmocdepHoro| 1 bub6nuorexa [IOK
napyieHus. OmbIT https://m.edsoo.ru/ff0a2da8
Toppuuennu
44 |3aBUCUMOCTD 1 bubnuotexa [JOK
aTMOC(hepHOTO JIaBICHHS https://m.edsoo.ru/ff0a2fc4
OT BBICOTHI HaJl YPOBHEM
Mopst
45 ||bapomeTp-aHepou/. 1 bub6nuorexa [IOK
ATmocdepHoe naBieHue https://m.edsoo.ru/ff0a2fc4
Ha Pa3JINYHBIX BBHICOTAX
46 ||Pemenwne 3ama4 mo teme " 1
ATMocdepHoe naBieHue"
47 || devicTBHE KUIKOCTH U 1 bubmuorexa [JOK
ra3a Ha MOrPyXCHHOE B https://m.edsoo.ru/ff0a3276
HUX TeNo. ApXxumenoBa
cuia
48 ||JTabopaTopHas pabora 1 1 bubmmoreka [JOK
«OmnpeneneHue https://m.edsoo.ru/ff0a33fc
BBITAJIKUBAIOIICH CHJIBI,
JEUCTBYIOLLEH HA TEJIO,
MOTPYKCHHOE B
KUIKOCTDY
49 ||JTabopaTtopHas paboTta 1o 1 1 bubnmoreka [JOK

teme «Hccienosanue

https://m.edsoo.ru/ff0a3514



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
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

Ne
/o

Tema ypoka

KomnuectBo yacos

Jara

Bcero

KonTpoJsibHbie
paboThI

[IpakTrueckue
paboThI

U3Yy4YCHUS

DneKTpOHHBIC IUPPOBHIE
o0pazoBaTeNbHBIE PECYPChI

3aBHCUMOCTH Beca Tea B
BOJe OT 00BEMa
MOTPYKEHHOW B KUIKOCTh
YacTH TEJIa»

50

[InaBanue Ten

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3a96

o1

JlaGopaTopHnas pabota
"KoHcTpynpoBaHue
apeoMeTpa Ui
KOHCTPYUPOBAHUE JIOJIKH 1
orpeJieNieHue eé
rpy30M0aBEMHOCTH"

52

Pemenne 3amad mo Temam:
«IlnaBanue cynos.
Bo3znyxoruiaBanue»,
«/laBneHnue TBepABIX TEI,
KUIKOCTEN U Ta30B)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

KoHnTposabHas padora no
TeMme «JlaBieHne TBepAbIX
TeJ, JKUIKOCTEH 1
ra3oB»/Bcepoccuiickas
poBepoYHas paboTa mpu
IIPOBEICHUH C
HCITOJIb30BAaHNEM
KOMIIBIOTEpA

54

Mexanunueckasi pabota

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

55

MomHocts. EauHuiiet
MOIITHOCTH

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

56

Ypok-uccienoBaHue
"Pacuér MomniHoCTH,
pa3BUBAaEMOM IIPU
moabEMeE 110 JiecTHHUIE"

57

[IpocThie MEXaHU3MBI.
Priuar. PaBHOBecue cuir Ha
pbryare

58

Poruaru B TexHuKe, OBITY U
npupoze. JlaboparopHas
pabota «lccnenoBanmne
YCIIOBUI paBHOBECHUS
pBIdara

0.5

but6mmorexa [IOK
https://m.edsoo.ru/ff0a478e

59

Pemrenue 3agad mo reMme
«Y CcloBUsL paBHOBECHS

phIuara

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a48a6

‘60 ||K03(1)¢)HuHeHT MOJIE3HOTO H



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

No Tema ypoka

KomnuectBo yacos

/o

Bcero

KonTpoJsibHbie
paboThI

[IpakTrueckue
paboThI

Jara
U3y4ECHUS

DneKTpOHHBIC IU(PPOBHIE
o0pazoBaTeNbHBIE PECYPChI

JICUCTBUS MEXaHU3Ma.
JlaGopaTopHnas pabota
«M3mepenue KIIJI
HAKJIOHHOM IIOCKOCTH»

61 |[Pewrenue 3aqa4 no TeMe

"PaboTa, MOIHOCTb,
KHHH

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4c48

62 ||MexaHnuueckasi SHEpTusl.
Kunetnueckas u

MoTeHUMaJIbHAasA SQHCPIUa

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUs
MEXaHUYECKOH YHEPTUH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64 ||YpoK-3KCIIEpUMEHT 110
TeMe
"DKCIIepUMEHTaIbHOE
ornpezeeHue U3MEHEHUS
KMHETHYECKOU U
IOTEHIUAIIbHOW JHEPIUU
IIPU CKaTHIBAaHUU Tela 10

HAKJIOHHOH IIIOCKOCTH"

65 ||[KonTponpHas pabota o
teme «Paborta u
MOITHOCTb.
Oueprus»/Bceepoccuiickast

npoBepouHas paboTa npu

HOCHUTCIIC

IPOBEJCHUH Ha OyMaXKHOM

66
TEKCTAMH 110 TEME
"MexaHndeckoe
nBIOKeHnE"

PesepBHblil ypok. Pabora ¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0adee6

67
TEKCTaMH 110 TEME
"JlaByieHUE TBEP/IBIX TEI,
JKHIKOCTCH 1 ra3oB"

PesepBHblitl ypok. Pabora ¢

bu6mmoreka [IOK
https://m.edsoo.ru/ffOa4ffe

68
TEKCTaMH 110 TEME
"Pabora. MOIIIHOCTE.
Oneprug"”

PesepsHblil ypok. Pabora ¢

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68

12

| 8 KJIACC

Ne

Tema ypoka

KomnuectBo yacos

[ara

DneKTpOHHBIC IU(PPOBHIE



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

n/m Bceero|KonTtponsusie|| [IpakTuueckue || M3y4eHHs || 00pa3oBaTENbHBIE PECYPCHI

paboThI paboThI

1 ||OcHOBHBIE MMOJIOKEHUS 1 bu6mmoreka [IOK
MOJICKYJISIPHO- https://m.edsoo.ru/ff0a5256
KMHETUYECKOM TEOPUU U
WX OIIBITHBIC
TIOJITBEPKICHUS

2 |Macca u pa3mep atomoB u|| 1
MOJIEKYJT

3 |Monenu TBEpHOTO, 1 bubnmoreka [JOK
KHJIKOTO U https://m.edsoo.ru/ff0a540e
ra3000pa3HOro COCTOSTHUI
BEIIECTBA

4  ||OObsicHEHHE CBOMCTB 1
TBEPIOTO, YKHUIKOTO U
ra3000pa3HOro COCTOSTHUM
BEIIECTBA HA OCHOBE
ITOJIOKEHUI
MOJICKYJISIPHO-

KUHETHYECKOW TEOPHH

5 |[Kpucrammuyeckue u 1 bubnnoreka [JOK
amop(HbIe Tena https://m.edsoo.ru/ff0a5800

6 |CmaunBanue u 1 bubnuorexa [JOK
KaMUIIPHOCTb. https://m.edsoo.ru/ff0a5530
[ToBepxHOCTHOE
HaTsDKEHUe

7 ||TeroBoe pacmmpeHue u 1 bubnuoreka [IOK
CHKaTHE https://m.edsoo.ru/ff0a5a26

8 |[Temnepatypa. CBs3b 1
TeMIIepaTyphl CO
CKOPOCTBIO TETJIOBOTO
JIBYDKEHUS YaCTHUI]

9 |[BHyTpeHHSsS dHEPTrUsl. 1 bubnnoreka [JOK
CriocoObI U3MEHEHHSI https://m.edsoo.ru/ff0a5¢c60
BHYTPEHHEHN SHEPrUuu

10 ||Bumsr Temutonepenadn 1 bubnnorexka [JOK

https://m.edsoo.ru/ff0a6412

11 ||[Vpoxk-koHbepeHuus 1 1 bubnnoreka [JOK
"IIpakTyeckoe https://m.edsoo.ru/ff0a65c0
WCTIOJIh30BaHUE TETUIOBBIX
CBOKCTB BEILECTB U
MaTEepHaJIOB B LENSIX
sHeprocoepexeHus"

12 |[Koau4ecTBO TEIIOTHI. 1 bu6mmoreka [JOK
V nenbHas TEMI0EMKOCTh https://m.edso0.ru/ff0a6976

13 ||YpaBHeHuE TerI0BOTO 1 bubnmuorexa [JOK

Oananca. TerutooOMeH u

https://m.edsoo.ru/ff0a7088



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088

Ne
/o

Tema ypoka

KomnuectBo yacos

Bcero

Kontposnbnsie

paboThl paboThI

[ara
A3Y4YEHUS

DneKTpOHHBIC IU(PPOBHIE
o0pazoBaTenbHBIC PECYPChI

IIpakTrueckue

‘TCHHOBOC paBHOBECUEC

14

Jlaboparopnas pabota
"UccnenoBaHue SABJICHUA
TEII000MeHa pu
CMEIIMBAaHNH XOJIOTHOH 1
ropsiueit BoabI"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a6a98

15

Pacuer xonngecTBa
TEIJI0THI, HEOOXO0IUMOTO
JUIS HATPEBAHMS TeNa U
BBIJICTIIEMOTO UM TIPU
OXJIQXKJICHUH

16

Jlaboparopras paboTa
"OnpeneneHue yaeabHOU
TEIJIOEMKOCTH BelecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6bb0

17

DHeprus TOIIUBA.
VY nenpHas TemioTa
CrOpaHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7b5a

18

IInaBnenue u
OTBEPAECBAHUE
KPUCTAJUIMYECKUX TEJl.
VaenpHas TemiaoTa
IUIABJICHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0a71d2

19

JlaGopatopHnas pabota
"Onpenenenue yaenbHOU
TEIUIOTHI IJIaBJICHUS
npaa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a72fe

20

[TapooGpa3zoBanue u
KoHJeHcanus. VicnapeHnue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y nenbHas
TEIIoTa
napooOpa3oBaHus U
KOH/JICHCAIIUH.
3aBHCUMOCTh
TEMIIEPATypPhl KUTICHUS OT
aTMOC(EpHOTO TaBJICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

BrnaxnocTs Bo3ayXa.
JlaGopatopHnas pabota
"Onpenenenue
OTHOCHUTEJIbHOU
BJIAKHOCTH BO311yxa'

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7628

23

Pemrenue 3agad Ha
ONPEACIICHUE BIIAXKHOCTH
BO3/yXa

24

[TpuHtUIBI PaOOTHI

TCIIJIOBBIX I[BPII‘&TCJICPT.



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

Ne
/o

Tema ypoka

KomnuectBo yacos

Bcero

Kontposnbnsie
paboThl

IIpakTrueckue
paboThI

[ara
A3Y4YEHUS

DneKTpOHHBIC IU(PPOBHIE
o0pazoBaTenbHBIC PECYPChI

[TapoBas TypOuHa.
JIBuraresb BHyTPEHHETO
CrOpaHus

25

KII/ TermoBoro
nBuraresis. TernioBbie
JABUTaTCIIN U 3al1uTa
OKPYKArOLIEH Cpe/Ibl

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHECHMS U
IIPEBPALLCHUS YHEPTUHU B
TEILIOBBIX IIpoLEcCax

27

IloxroroBka k
KOHTpPOJIbHOM paboTe 1o
TeMe ""TerioBbIe SIBJICHUS.
N3menenne arperaTHbix
COCTOSHUH BemecTna"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a83f2

28

KontponbHas padoTa mo
TeMe ""TeroBbIe IBICHUS.
M3meHenune arperaTHbIX
COCTOSHUM BemecTna"

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

29

Onekrpuzanus Ten. /[sa
pOJIa AIEKTPUIECKUX
3aps/10B

30

Ypoxk-uccienoBanue
"DnexTpu3anus Tein
WHAYKIUEN U IIpU
COMPUKOCHOBEHHUH"

31

BzaumopeiicTBue
3apsKEHHBIX Tell. 3aKOH
Kynona

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

32

DNEKTPUUYECKOE MOJIE.
HanpsixeHHOCTB
JIIEKTPUYECKOTO I1OJIA.
[IpuHIuI cyneprno3unumn
JIEKTPUYECKUX T1OJIEH

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8ala

33

Hocurenu snexTpudeckux
3apsA10B. DIIEMEHTAPHBIN
3apsan. CtpoeHue aToma

34

[IpoBogHUKY 1
JTBTIEKTPUKH. 3aKOH
COXpaHEHUs
AIEKTPUIECKOTO 3apsiaa

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8ef6

35

Pemrenue 3agad Ha
IIPUMEHEHHE CBOVCTB
JNEKTPUYECKUX 3aps0B

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a90cc



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc

Ne
/o

Tema ypoka

KomnuectBo yacos

Bcero

Kontposnbnsie
paboThl

IIpakTrueckue
paboThI

[ara
A3Y4YEHUS

DneKTpOHHBIC IU(PPOBHIE
o0pazoBaTenbHBIC PECYPChI

36

DJIEKTPUYECKUH TOK,
YCJIOBHSI €T0
CYyILIECTBOBAHMUSI.
Hctounuku
ANEKTPUYECKOTO TOKA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a95a4

37

HencTBus
AIEKTPUUYECKOTO TOKA

bubmuorexa [JOK
https://m.edsoo.ru/ff0a96b2

38

Ypok-uccrnenoBanue
"JlelicTBUE
AIEKTPUYCCKOTO TOJIS Ha
MIPOBOJIHUKHU U
JARTIEKTPUKH"

39

DIEeKTPUUYECKHI TOK B
MeTaJuIax, KUAKOCTIX U
razax

bubmuorexa [JOK
https://m.edsoo.ru/ff0a9838

40

DneKkTpuyecKas menb U eé
COCTaBHBIE YacTH

41

Cuuia Toka.
JlaGoparopuas pabora
"U3mepenue u
PETYJIIMPOBAHKE CHITBI
TOKa"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8bd6

42

DneKTpuuecKoe
HarpsbkeHue. BonbTmerp.
JlaGopatopHnas pabota
"N3mepenue u
peryJInpoBaHue
HanpspkeHus"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a%e14

43

CornpoTuBieHue
MPOBOAHHKA. Y IENbHOE
COIPOTHBIICHUE BEIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

44

JlaGopatopHnas pabota
"3aBHCHUMOCTD
AJIEKTPUYECKOTO
COITPOTHBIICHUS
MIPOBOJIHUKA OT €r0
JUTUHBI, TIOMIA T
MIOTIEPEYHOT0 CEUSHHSI U
Marepuaia"

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa738

45

3aBUCHUMOCTE CHIJIBI TOKA
OT HaNpPSKEHUsI. 3aKOH
Oma i1 yyacTka 1emnu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aa44a

46

JlaGoparopnas pabota
"UccnenoBanue

3aBUCHUMOCTH CHUJIBI TOKA,

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
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

Ne
/o

Tema ypoka

KomnuectBo yacos

Bcero

Kontposnbnsie
paboThl

IIpakTrueckue
paboThI

[ara
A3Y4YEHUS

DneKTpOHHBIC IU(PPOBHIE
o0pazoBaTenbHBIC PECYPChI

WYILIETO Yepe3 pe3ucTop,
OT COITPOTUBJICHUA
pe3UCTOpa U HAIIPSKECHHUS
Ha pe3ucrope”

47

[TocenoBarensHOE U
napajuieIbHOe
COCAUHCHUA
IIPOBOJHUKOB

48

Jlaboparopnas pabota
"[IpoBepka npaBuiia
CJIOYKEHUS HaIIPSKEHNUN
MIPH MOCJIEI0BATEIEHOM
COCJIMHEHHH JIBYX
pe3ucTopoB”

bubmuoreka [JOK
https://m.edsoo.ru/ff0aaa58

49

JlaGoparopnas pabota
"IIpoBepka nmpasuiia ass
CHJIBI TOKA TIPH
napajuieIbHOM
COCMHEHHUH PE3UCTOPOB"

bubmuorexa [JOK
https://m.edsoo.ru/ffOaadle

50

Pemenue 3amau Ha
npuMeHeHue 3akona Oma
U1 Pa3IUYHOTO
COCINHCHUA
IIPOBOJTHUKOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0aaf8a

51

Pa6ota u moutHOCTH
JIEKTPUUECKOTO TOKA.
3axon [xoynsa-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab124

52

JlaGoparopnas pabota
"Onpeznenenue paboThl U
MOIITHOCTH
AIEKTPUYECKOTO ToKa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ab3e0

53

DneKTpUUYeCKUe UENH U
oTpedouTEnn
ANEKTPUYECKON dHEPTUU B
obITy. KopoTkoe
3aMbIKaHNE

bubmuorexa [JOK
https://m.edsoo.ru/ff0ab660

54

[ToaroroBka k
KOHTPOJILHOM paboTe 1o
Teme "DIEeKTPUYECKUE
3apsibl. 3apsKEHHbIE
Tena U ux
B3aNMOICHCTBH.
[TocTossHHBII
AJIEKTPUYECKUM TOK"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0abd2c

55

”KOHTpOHBHaH pabota no H

[EEN

HBI/I6JII/IOTeKa HOK



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/ff0abd2c

Ne
/o

Tema ypoka

KomnuectBo yacos

Bcero

Kontposnbnsie
paboThl

IIpakTrueckue
paboThI

[ara
A3Y4YEHUS

DneKTpOHHBIC IU(PPOBHIE
o0pazoBaTenbHBIC PECYPChI

Teme "DJIEeKTPUIECKUE
3apsbl. 3apsHKEHHbIE
Teaa U ux
B3aUMO/ICVCTBUS.
[TocTostHHBIM
BIEKTPUYECKHUI
ToK'"/Bcepoccuiickas
npoBepouHas paboTa npu
MIPOBEJICHUH C
HCII0JIb30BAHUEM
KOMITBIOTEpa

https://m.edsoo.ru/ff0abea8

56

ITocTossTHHBIE MArHUTHI, KX
B3aWMO/JIEVICTBUE

57

Ypoxk-uccienoBaHue
"N3y4yenue nosei
HOCTOSIHHBIX MAarHUTOB"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac3d0

58

MarsuTHOe MoJe.
MaruuTtHoe 10Jie 3eMJIF U
€ro 3Ha4YCHME JJIS SKU3HU
Ha 3emie

bubmuorexa [JOK
https://m.edsoo.ru/ff0acOba

59

OmnsIT Opcrena.
MarsuTHOe noJje
AJIEKTPUYECKOTO TOKa
MarsuTHOe moJje
KaTyIHKI/I C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

60

IIpumeHeHue
AJIEKTPOMAarHuToB B
TexHuke. JlaboparopHas
pabota "U3yuenue
JEMCTBUS MArHUTHOTO
T10JIs1 HA TIPOBOJIHUK C
TOKOM"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

DJEeKTpOABUraTeNb
MTOCTOSTHHOTO TOKA.
Hcnonb3oBanue
AIEKTPOABUTATENCH B
TEXHUYECKUX
YCTpOICTBAX U HA
TpaHCIOPTE.
JlaGoparopnas pabota
"KoHcTpynpoBanue u
u3ydyeHue padoThbl
ANEeKTpoABUraTesns”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnpiTel @apasest. 3akoH
3JIEKTPOMATrHUTHOMN
nHaykiuu. [IpaBuio



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

Ne
/o

Tema ypoka

KomnuectBo yacos

Bcero

Kontposnbnsie
paboThl

IIpakTrueckue
paboThI

[ara
A3Y4YEHUS

DneKTpOHHBIC IU(PPOBHIE
o0pazoBaTenbHBIC PECYPChI

‘HeHua

63

DJeKTporeHeparop.
Crioco6bI nostyueHus
WIEKTPUYECKON IHEPTHH.
DNeKTpocTaHIIMU Ha
BO300HOBIISIEMBIX
MCTOYHUKAX SHEPTHH

64

IToaroroBka k
KOHTPOJIbHOM paboTe 1o
TeMe "DIEeKTpUUECKHUe U
MarHuTHbBIE ABJIeHUS"

65

KonTponbHas padota no
TeMe "DIeKTpUYecKue u
MarHUTHBIE
sBieHus"/Beepoccuiickas
npoBepouHas paboTa mpu
MIPOBEJICHUU Ha
OyMa)KHOM HOCHUTEIEe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBHblii ypok. Pabora
C TEKCTAMU 110 TEME
"TerutoBble ABIeHUA"

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

67

PezepsHblii ypok. Pabora
C TEKCTaMH I10 TeME
"TTocTosiHHBIH
ANEKTpUYECKUI TOK"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHblit ypok. PaboTa
C TEKCTAMU II0 TEME
"MaruuTtHsie SBiIeHus"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

145

9 KJIACC

No

/1

Tema ypoxka

KoanuectBo yacos

Bcero

KonTponbHbie
paboTsl

IIpakTrueckue
paboThI

JlaTa
U3YyYCHUS

DJEeKTPOHHBIE IUPPOBBIE
o0Opa3oBaTeNbHbIE PECYPCHI

Mexanunueckoe
JBUKCHUE.
MarepuanbHas TOUKa

Cucrema orcuera.
OTHOCUTETBHOCTD
MEXaHUIECKOTO
TBIDKEHUSA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ad474

PaBHOMeEpHOE
IIPSAMOJIMHEHOE
JBUKCHHE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ad19a



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a

Ne Tema ypoxka KonnuectBo yacos ‘ [Hara DJEeKTpOHHBIEC IUPPOBBIE

n/n Beero|[Kontponsusie|| [lpaxtuueckue|| H3yieHHA o0pa3oBaTeNbHbIE PECYPChI

paboThl paboThI

4  ||HepaBHOMEpHOE 1
IIPSAMOJIMHEHOE
nBrxkeHue. Cpensss u
MT'HOBEHHAsi CKOPOCTh

5 |[IpsmonuHEeitHOE 1 bubmuorexa [JOK
PaBHOYCKOPEHHOE https://m.edsoo.ru/ff0ad8d4
JBOKEHUE. Y CKOPEHUE

6 ||CkxopocTh 1
IIPSIMOJIMHEVHOTO
PaBHOYCKOPEHHOTO
nBkeHus. ['papux
CKOpPOCTH

7  |JlabopaTopHas pabora 1 1 bubnnoreka [JOK
"OmnpenencHue https://m.edsoo.ru/ff0adb18
YCKOPEHHUs Tella pu
PaBHOYCKOPEHHOM
JIBY)KEHUU 110 HAKJIOHHOM
IJIOCKOCTH"

8 ||CBobomnoe magenue Ten. | 1
Onbitel ["anuines

9 |[PaBHOMEpHOE TBHKCHHE 1 bubnuotexa [JOK
1o okpyxnoctu. [lepron https://m.edsoo.ru/ff0ae176
Y 4acToTa oOpaIieHusl.

JIunelinas u yrinosas
CKOpPOCTH

10 |eHTpocTpeMHTETHHOE 1
YCKOpEHue

11 |[IlepBsrii 3akoH HptoToHa. | 1 bubnuoreka [IOK
Bekrop cuibl https://m.edsoo.ru/ff0ae612

12 |Bropoii 3akoH Hetotona. | 1 bubnuoreka [IOK
PaBHOzelCTBYOIIAs CHITa https://m.edsoo.ru/ff0ae72a

13 ||Tperwii 3akoH HproToHa. 1 bubnnorexka [HOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982

14 ||Pemenue 3ama4 Ha 1 bu6mmoreka [JOK
NPUMEHEHHE 3aKOHOB https://m.edsoo.ru/ff0aeb6c
Hsrotona

15 ||Cuna ynpyroctu. 3aK0H 1 bubnuotexa [JOK
['yka https://m.edsoo.ru/ff0aeca2

16 |Pemenue 3agau o Teme 1
«Cuna yrnpyroctum»

17 ||JTaGoparopnas pabota 1 1 bubnuotexa [JOK
«Ompenenenue https://m.edsoo.ru/ff0aee28
KECTKOCTH IIPYKUHBD»

‘18 HCI/ma TpEHUs H 1 H H H HBI/I6J‘II/IOTCKa [HOK



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

Tema ypoxka

KomnuectBo yacos

Bcero

Kontposbusie

paboThl paboThI

IIpakTrueckue

JlaTa
W3YyYCHHUS

DJEeKTpOHHBIEC IUPPOBBIE
00pa3oBaTeNbHBIC PECYPCHI

lhttps://m.edsoo.ru/ff0af738

Pemenue 3agau no reme
«Cuina TpeHus »

bubmuorexa [JOK
https://m.edsoo.ru/ff0afa26

20

JlaGopaTopHnas pabota
"Onpenenenue
Kod(uimenTa TpeHus
CKOJIbKEeHUs"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af8be

21

Pemenne 3amad mo Teme
"3akonsl Herorona. Cuna
ynpyroctu. Cuiia
TpeHus"

bubmuorexa [JOK
https://m.edsoo.ru/ff0afb8e

22

Cuia TSHKeCTH U 3aKOH
BCEMUPHOTO TATOTECHHUSI.
YckopeHre cBOOOTHOTO
majaeHus

bubmuoreka [JOK
https://m.edsoo.ru/ff0af044

23

Ypok-koHpepeHIus
"JIBM>KEHUE TEJl BOKPYT
PaBUTALIMOHHOTO LIEHTPa
(Conneunas cucrema).
lManmaktuku"

24

Perrenue 3agad mo reme
"Cua TSKECTH U 3aKOH
BCEMHUPHOI'O TATOTEHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0af5f8

25

[lepBas kocMuueckas
ckopocTbk. HeBecoMocTh
U TIEpErpy3Ku

bubmuorexa [JOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue
MaTepUaIbHOW TOYKH.
AOCOIOTHO TBEPIOE
Teio. PaBHoBecue
TBEPIOrO TeJa ¢
3aKpEIIEHHON OChIO
BpaileHusi. MoMeHT
cuibl. LleHTp TspkecTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBeCcue
MaTepuaJIbHOW TOUKH.
AOCOIIOTHO TBEpPAOE
teno. PaBHoBecune
TBEPIOIO Tela C
3aKPEIUIEHHON OChIO
BpanieHusi. MoMeHT
cuibl. LleHTp TsKECTH

28

Pemenue 3agad mo reMme
"MomeHT cuinbl. Llentp

TOKECTH"

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb02b4



https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
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

Ne Tema ypoka KonuuecTBo uacoB ‘ Hara DneKTpoHHBIE U(POBHIE
n/m Beero|[Kontponsusie|| [lpaxtuueckue|| H3yieHHA o0Opa3oBaTeNbHbIE PECYPCHI
paboThl paboThI

29 |[loxroroska K 1 bu6mmoreka [IOK
KOHTPOJILHOH paboTe 1o https://m.edsoo.ru/ff0b0408
teme "MexaHuueckoe
JIBUKCHHE.
Bs3aumoneiictBue Ten"

30 ([KontpompHas paboTa 1o 1 1 bubnmoreka [JOK
Teme "MexaHndeckoe https://m.edsoo.ru/ffOb06ec
JBUKCHHE.
B3aumopeiictue Ten"

31 |[Mmmynbe tena. Ummynee || 1 bubnuoreka [IOK
CHJIBL. 3aKOH COXPaHCHUS https://m.edsoo.ru/ffOb07fa
UMITyJbCca. YIIPYyroe u
HEYIIPYroe
B3aMMOJICICTBHE

32 ||Pemenue 3amad 1o teme 1 bu6mmoreka [IOK
"3aKOH COXpaHCHHUS https://m.edsoo.ru/ff0b096¢
uMITysbca"

33 ||Ypok-koH(DepeHus 1 1
"PeakTuBHOE ABUKEHUE B
MPUPOJIC U TEXHUKE"

34 |Mexanudeckas paboTa u 1 bubnuotexa [JOK
MOITHOCTb https://m.edsoo.ru/ff0b0a84

35 |[PaGoTa CHIIBI TSKECTH, 1 bu6mmoreka [JOK
CHJIBI YIPYTOCTH Y CHIIBI https://m.edsoo.ru/ffOb0db8
TpPEeHUS

36 |JIaGoparopHas paboTa 1 1
«Omnpenenenue pabOTHI
CHWJIBI TPEHUS TpU
PaBHOMEPHOM JIBIYKEHUHT
TeNa Mo rOPU30HTAIBHON
MTOBEPXHOCTH

37 |Cs3b sHepruu u padotsl.| 1
[TorennmansHas 3HEPrUst

38 ||[KuneTwmueckas sHEprusl. 1 bubnuotexa [JOK
Teopema 0 KHHETHUYECKON https://m.edsoo.ru/ffOb0c32
SHEPTUU

39 |(|3akoH coxpaHeHUs 1
SHEPTUU B MEXaHUKE

40 |JTabopaTopHas paboTta 1 1 bubmmoreka [JOK
«M3yuenue 3aKoHa https://m.edsoo.ru/ffOb12fe
COXPaHEHHUSI SHEPTUN

41 |[KonebaTeapHOE 1 bu6mmorexa [IOK
JBUKCHHE U €r0 https://m.edsoo.ru/ff0b1858
XapaKTePUCTUKU

‘42 H3aTyxa}oume KOJIeOaHUs. H 1 H H H HBI/I6J‘II/IOTCKa LHOK



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
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

n/a

Tema ypoxka

KomnuectBo yacos

Bcero

Kontposbusie
paboThl

IIpakTrueckue
paboThI

JlaTa
W3YyYCHHUS

DJEeKTpOHHBIEC IUPPOBBIE
00pa3oBaTeNbHBIC PECYPCHI

BoiHyX1€eHHBIE
koneOanus. Pe3zonanc

https://m.edsoo.ru/ff0b20f0

43

MareMaTHueckuii u
NPY>KUHHBIA MasTHUKHI

44

Ypok-uccienoBaHue
«3aBUCUMOCThH TIEpHOJIA
KOJIeOAHMH OT KECTKOCTHU
MPY>KUHBI U MacChI
rpy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpamienue 3aepruu
IPU MEXaHUYECKUX
KOJICOAHUSX

46

JlaGopaTopHnast pabota
«OrnpeneneHue 4acTOThI
Y TIeproJia KoJaeoaHuit
NPY>KUHHOTO MasITHUKa

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

47

JlaGopaTopHnast pabota
«IIpoBepka
HE3aBUCHMOCTH N1€pHOJa
Kosie0aHuil rpysa,
MOJIBEIIEHHOTO K HUTH,
OT MaccChl Ipy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

MexaHudecKue BOJHEI.
CBolicTBa MEXaHUYECKUX
BouH. [IpogonpHbIe 1
MIOTIEPEYHBIC BOJTHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepeHIus
"MexaHn4ecKHne BOJIHEI B
TBEPIOM TEJIE.
CelicMuyecKkne BOJTHBI"

50

3Byk. PacnipocTpanenue
U OTpa)KCHUE 3ByKa

51

Ypok-uccnenoBaHue
"HaOmnroneuue
3aBUCHMOCTH BBICOTBI
3ByKa OT YaCTOTHI"

52

['poMKOCTB 3ByKa 1
BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHpepeHus
"VnpTpa3Byk u
uH(pa3ByK B IpUpoJIe U
TEXHHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb23ca

54

ITonroroBka K
KOHTPOJILHOH padoTe 1o

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

n/a

Tema ypoxka

KomnuectBo yacos

Bcero

Kontposbusie
paboThl

IIpakTrueckue
paboThI

JlaTa
W3YyYCHHUS

DJEeKTpOHHBIEC IUPPOBBIE
00pa3oBaTeNbHBIC PECYPCHI

TeMe ""3aKOHBI
COXpaHEHHUS.
Mexanndeckue
KoJIeOaHMs 1 BOJIHEL"

55

KoHnTtposbHas padoTta mo
TeMe "3aKOHEI
COXpaHEHHUS.
Mexanndeckue
KoJIeOaHMs 1 BOJHEL"

56

:‘)HGKTpOMaI‘HI/ITHOC
IIOJIC.
SHCKTpOMaFHI/ITHHe
BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2abe

57

CaoiicTBa
9JIEKTPOMArHUTHBIX BOJIH

58

Ypok-koH(pepeHus
"xana
9JICKTPOMArHUTHBIX
BostH. Mcmmonn3oBanne
9JICKTPOMArHUTHBIX BOJIH
IJISL COTOBOM CBSI3U"

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2fe6

59

Ypok-uccienoBaHue
"N3yuenune cBONCTB
AIEKTPOMArHUTHBIX BOJIH
C TIOMOIIBI0 MOOUIIBHOTO
Tesnepona"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3agau Ha
OTpeJIeJICHUE YaCTOThI U
TUTHHBI
3JIEKTPOMAarHUTHOM
BOJIHEI

61

DNeKTpOMarHuTHas
MIpUPOJIa CBETA.
CxopocThb cBeTa.
BomHOBEIE CBOIiCTBA
cBeTa

bubmuorexa [JOK
https://m.edsoo.ru/ff0b31d0

62

Wctounukwu cBera.
[IpssMonuuenHoe
pacrpoCTpaHEHHUE CBETA.
3atMmenus CojHIA U
JIyHbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpa)XKE€HHUSI CBETA.
3epkana. Pemenue 3agau
Ha MPUMEHEHHUE 3aKOHa
OTpaKCHHSI CBETA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b38c4



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
https://m.edsoo.ru/ff0b38c4

n/a

Tema ypoxka

KomnuectBo yacos

‘ JlaTa

Bcero

Kontposbusie
paboThl

IIpakTrueckue
paboThI

N3YUCHUA

DJEeKTpOHHBIEC IUPPOBBIE
00pa3oBaTeNbHBIC PECYPCHI

64

[Ipenomienue cBera.
3aKoH IPeIOMIICHUS
cBeTa

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3aea

65

[TonHOE BHYTpEHHEE
OTpa)KEHUE CBETA.

M cnonp30BaHue MOJTHOTO
BHYTPEHHETO OTPAXKEHUS
B ONTHYECKHX
CBETOBOJIAX

bubmuorexa [JOK
https://m.edsoo.ru/ffOb3c5c¢c

66

JlaGopaTopHnas pabota
"HUccnenoBanue
3aBHCUMOCTH yTJjia
MPEIIOMIICHHUST CBETOBOTO
Jy4a OT yIJia maJIcHus Ha
rpaHuLe "BO31yX-

nn

CTCKIJIO

67

Ypok-koH(pepeHus
"Ucnonp3oBaHue
MOJIHOTO BHYTPEHHETO
OTPaXKEHHUS: CBETOBO/IBI,
OIITUKOBOJIOKOHHAS
CBA3L"

68

JInusel. OnrTnyeckas
CHJIa JINH3EI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3f2c

69

[Toctpoenue
M300paXeHHI B TUH3aX

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb444a

70

JlaGoparopHas paboTa
"Onpenenenne
(OKYCHOTO pacCTOSIHUS U
ONTHUYECKOMN CUJIIBI
coOuparormie TMH3bI"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b4206

71

Ypok-koHpepeHuus
"Onruyeckue JINH30BbIE
npubops"

bubmuorexa [JOK
https://m.edsoo.ru/ffOcOa7e

72

['1a3 kak onruyeckas
CUCTEMA. 3peHue

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b4684

73

Ypok-koHpepeHus
"IledexTrl 3penus. Kak
COXPaHMTH 3peHue"

74

Paznoxenue Oemoro
CBeTa B CIIEKTP. OMBITHI
Hrrorona. Croxenue
CIEKTPATBHBIX IIBETOB.
Jucniepcus ceera

bubmuorexa [JOK
https://m.edsoo.ru/ff0c0f4c

o1

7

Hﬂa6opaTopHasI pabota

[

HBI/I6JII/IOTeKa HOK



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
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Ne Tema ypoxka KonnuectBo yacos ‘ [Hara DJEeKTpOHHBIEC IUPPOBBIE

n/m Beero|[Kontponbhsre| [Ipaxtiyeckue|| H3Y4eHUA 00pa3zoBaTeNbHbIC PECYPChHI

paboThl paboThI
"OMNBITH IO PA3I0KCHHIO https://m.edsoo.ru/ffOcOe2a
0esIoro cBeTa B CIEKTP U
BOCIIPHSITHIO I[BETA
MPEIMETOB MPHU UX
HaOJIIOZICHUY Yepes
I[BETOBbIE (DMIIBTPHI"

76 || YpOK-TIpaKTHKyM 1 1
"BonHoBBIE CBOICTBA
CBETa: AMCIIEPCHs,
uHTephepeHIus U
mudpakus'

77 ||OnbiTel Pezepdopna u 1 bubnnoreka [JOK
IUIaHeTapHask MOJICTb https://m.edsoo.ru/ff0c12a8
aToma

78 |IToctynatsl bopa. 1
Mopaens aroma bopa

79 |[Mcmyckanue u 1 bubnuorexa [JOK
MOTJIONICHUE CBETA https://m.edsoo.ru/ffOcl44c
aroMoM. KBaHTBHI.

JluHeWvaThie CIIEKTPHI

80 (|[Ypok-mpakTuKyM 1 1 bubnuotexa [JOK
"HaO:roieHue CrieKTpoOB https://m.edsoo.ru/ff0c1550
UCITyCKaHUs"

81 |PamnoakTHMBHOCTH M €€ 1 bu6mmoreka [IOK
BUJIBI https://m.edsoo.ru/ff0c1672

82 ||CtpoeHue aTOMHOTO 1 bubnuoreka [IOK
sapa. HykimonHas Mozesb https://m.edsoo.ru/ff0c18ac

83 ||PagmoakTuBHEBIE 1 bu6mmoreka [JOK
npeBpaieHus. M30Toms https://m.edsoo.ru/ffOclald

84 |Pemrenue 3amau mo teme: 1 bubnnoreka [JOK
"PannoakTUBHBIE https://m.edsoo.ru/ffOclb4a
IIpEeBpAILCHUS "

‘85 |Hep1/1011 moJrypacmasa H H H ‘ H

86 | Ypok-koHpepeHuus 1 bubnuoreka [IOK
"PasinoaKTHBHbIC https://m.edsoo.ru/ff0c2126
U3ITy4eHUs B TIPUPOJIE,

MEIUITUHE, TEXHUKE"

87 ||lmepHbIe peakiuu. 1 bubnuorexa [JOK
3aKOHBI COXPAaHEHHS https://m.edsoo.ru/ff0c1c58
3apsIOBOTO U MacCOBOTO
quce

88 |Oueprus cBs3u aromHbIxX | 1 bubnuorexa [IOK
saep. CBsi3b Macchl U https://m.edsoo.ru/ffOcld7a
SHEPrUu



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
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

n/a

Tema ypoxka

KomnuectBo yacos

Bcero

Kontposbusie
paboThl

IIpakTrueckue
paboThI

JlaTa
W3YyYCHHUS

DJEeKTpOHHBIEC IUPPOBBIE
00pa3oBaTeNbHBIC PECYPCHI

89

Pemrenue 3aga4 no teme
"SInepublie peakun"

90

Peaknum cuaTe3a M
JeJICHUS SIIED.

W cTouHMKY SHEPTUH
Connna u 3BE37

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

Ypoxk-koH]pepeHuus
"SnepHast sHEpreTUKA.
JleicTBus
PaAOAKTUBHBIX
W3JIyYEHUI Ha )KUBbIE
OpraHu3MbI"

92

[loaroroBka k
KOHTPOJIBHOH padoTe mo
TemMe
"JeKTpOMarHuTHOE
nore.
DNIeKTpOMarHUTHBIC
BOJIHBI. KBaHTOBBIE
SBICHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c223e

93

KonTposnpsHast pabota o
TeMe
"JneKTpOMarHuTHOE
noJe.
DNeKTpOMarHUTHBIE
BOJHBI. KBaHTOBBIE
SIBJICHUS"

94

[ToBTOpEHME,
00o011eHue.
JlaGopatopHble paboThI
o Kypcy
"B3zaumonencTBue Tea"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpeHue,
000011tenne. Pentenne
pacueTHBIX U
KayeCTBEHHBIX 3a]1a4 10
teMe "TermioBble
npoueccor”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpEHwMeE,
0000mmenue. Pemenne
pacUYEeTHBIX U
Ka4eCTBEHHBIX 33124 10
teme "KII/] TerioBsix
nBuraresei"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpEHME,
000011teHne. Pentenne

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

Ne
n/a

Tema ypoxka

KomnuectBo yacos

Bcero

Kontposbusie
paboThl

IIpakTrueckue
paboThI

JlaTa
W3YyYCHHUS

DJEeKTpOHHBIEC IUPPOBBIE
00pa3oBaTeNbHBIC PECYPCHI

pacueTHBIX U
KaueCTBEHHBIX 33]1a4 110
teme "KII1/]
AJEKTPOYCTaHOBOK"

98

[ToBTOpEHME,
o0o0mieHue.
JlaboparopHbie pabOTHI
1o kypcy "CBeToBbIe
siBJIeHUS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2c52

99

[ToBTOpEHHE,
o0o6mienue. Pabora ¢
TEKCTaMU 0 TeMe
"3aKOHBI COXpaHEHUs B
MeXaHuke"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2d6a

100

[ToBTOpEHHE,
0000menue. Pabora ¢
TEKCTAMH 110 TEME
"Konebanus v BOaHBL"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2e82

101

[ToBTOpEHue,
00001tenne. PaGora ¢
TEKCTaMH 110 TEME
"CBeTOBBI€E sIBJICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3044

102

[ToBTOpEHwME,
0000menue. Pabora ¢
TEKCTaMH 110 TEME
"KBaHTOBas U siaepHas
¢uzuka"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

NHTEPHET



