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[lepprmkun  WMU.M., T'yrhuxk E.M., HUBanoB A.Ml. u g1p. AxkiuoHepHOoe OOIIECTBO

«3narensctBO «lIpocBemienue»



HOACHUTEJBHAS 3AITMCKA

[Iporpamma no (u3uke Ha ypoOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBI€HA Ha
OCHOBE TOJIOKEHUH U TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHON mporpammbl, npencraBieHHbix B ®I'OC OO0, a Takxke c ydé€rom
dbenepanbHOl paboueil mporpamMmbl BocnuTaHus u KoHmenmuu mpenogaBaHus y4eOHOTO
npeameTa «Pusukay.

Copepxanue  mporpamMMbl  1mo  (u3uMke  HampaBiieHO Ha  (OPMHpPOBAHUE
€CTECTBEHHOHAYYHOM TPAMOTHOCTH OOYYAIOIMXCS M OpPraHM3alvi0 HU3y4dyeHUs (PU3MKH Ha
NesITeTbHOCTHOU OCHOBE. B mporpamme 1o ¢u3nKe yUHUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO
npeamera B peanmsanuu TpeboBanuii ®I'OC OOO K mIaHUPYyEeMBIM JUYHOCTHBIM H
METalpeAMETHbIM  pe3yjbTaTaM  OOy4YeHHus, a TakKe  MEXKIPEIMETHbIE  CBA3MU
€CTEeCTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOT'O 00111eT0 00pa30oBaHuUs.

[Iporpamma no gpu3uke yCTaHABIMBAET paclpeieieHle yueOHOro MaTepuana mo rojaam
oOydeHus (MO Kiaccam), MpeajaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh H3YYEHHS TEM,
OCHOBAaHHYI) Ha JIOTHMKE pa3BUTUSI NPEAMETHOTO COAEpXKaHUS U YUYETE BO3PACTHBIX
0COOCHHOCTEHN 00yUarOIINXCS.

[Iporpamma 1o ¢usuke pazpaboTaHa ¢ LENbIO OKa3aHUS METOJAMYECKOW IMOMOIIH
YUUTENIO B CO3/IaHUU pabouel mporpaMMebl 10 y4eOHOMY MpPEAMETY.

®duznka SABISETCS CHUCTEMOOOPA3YIOIIMM JUIsl ©CTECTBCHHOHAYYHBIX  YUCOHBIX
IPEeIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SIBICHUH,
H3y4aeMbIX XUMHUEH, OM0I0oTHel, acTpoHOMUEH U r3udecKo reorpadueil, BHOCUT BKJIA]l B
€CTECTBEHHOHAYUHYI0O KapTHUHY MHUpa, NpeIocTaBisieT Hauboyee sCHble 00pasilbl
MPUMEHEHUS HAyYHOTO METOJa TO3HAHUS, TO €CTh CIoco0a IMOMYYeHUsS TOCTOBEPHBIX
3HAHUU O MUpE.

OpHa u3 TJIaBHBIX 3371a4 (PU3UUECKOr0 00pa30BaHus B CTPYKTYpe 00111ero 00pazoBaHus
COCTOUT B (POPMUPOBAHUU ECTECTBEHHOHAYYHOW T'PAMOTHOCTH M HMHTEpeca K Hayke y
00yJaroIMXCs.

Nzyuenne ¢usmku Ha 0a30BOM ypOBHE NPEANOJAracT OBJIAJECHUE CIIEAYIOIUMU
KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

e HAy4YHO OOBSICHSTH SIBJICHUS;

e OIEHHUBATH U MMOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIICIOBAHUS;

e UHTEPOPETUPOBATh JaHHBIE M MCIOJIb30BATh HAy4YHbIC JOKa3aTeIbCTBA IS
MOJTYYCHUS BEIBOJIOB.

[{ean w3ydenus PU3MKKM HA ypPOBHE OCHOBHOTO OOIETO OOpa30BaHUS ONpPEICICHBLI B
Konuenuuu npenogaBanusi ydeOHoro mpeamera «®PDuszuka» B 00pa3oBaTEIbHBIX
opranuzanusax Poccuiickoit ®@enepainu, peann3yonux OCHOBHBIE 00IIe00pa3oBaTeIbHbIC
MporpamMMbl,  YTBEpXKIAEHHOW pemeHneM Komnermm  MuHHCTEpCTBA  MPOCBELIECHUS
Poccuiickoit @enepanuu (mpotokoin ot 3 aexkadps 2019 r. Ne [1K4BH).

Heau ndyyenust Gu3uKu:

e TMpuOOpeTEeHHE HWHTEpeca U CTPEMIJICHUS OOydYaloIIMXCSd K HAYYHOMY H3YUYEHUIO

MPUPOJIBI, PA3BUTHE UX WHTEUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



e pa3BUTHE TPEJCTABICHUA O HAY4YHOM METOAE TMO3HaHUA U (OPMHUPOBAHHE
HCCIIEI0BATEHCKOTO OTHOIICHUS K OKPY>KAIOIINM SIBJICHUSIM;

e (opMupoBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa HW3YYEHHUS OCHOB
CTpOEHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMmupoBaHue nmpeACTaBICHUNH O PpoOJUM (PUIMKK [JUIT  Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHIA;

e pa3BUTHE TMPEJACTABJICHHN O BO3MOXKHBIX cepax Oynymieil mpodeccruoHanbHON
JESTEIbHOCTH, CBA3aHHOM C (DU3MKOM, MOJATOTOBKAa K JajbHEHIIEeMy OOy4YeHUIO B
ATOM HalpaBIICHUH.

JlocTikeHne 3TUX LeJed mnporpaMMmbl MO (U3MKE HAa YpOBHE OCHOBHOIO OOILIEro

o0Opa3oBaHUs 00ECIIEUNBAETCS PEILICHUEM CIIETYIOMINX 3a/4a4:

e TMpHUOOpETEHHE 3HAHUM O JUCKPETHOM CTPOEHUHM BEIIECTBA, O MEXaHWYECKUX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMpUOOpETEHHWE YMEHUW ONMUCHIBAaTH U OOBICHATH (UUYECKUE SBJICHUS C
MCIOJIb30BAHUEM TOTYYEHHBIX 3HAaHUMH;

e OCBOCHHE METOJIOB PEIICHUs MPOCTEHIINX Pacuy€THBIX 3a7ady C HCIOJIb30BAHHEM
bu3HYEeCKUX MOJIeeH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YyMEHUN HAOMIOAATh NPUPOAHBIC SBICHUS W BBINOIHATH OIBITHI,
nabopaTopHble pabOThl U AKCHEPUMEHTANIbHBIE HCCIEAOBAHUS C HCIOIb30BAHUEM
U3MEPUTETTLHBIX PUOOPOB;

e OCBOCHHE TPHEMOB pabOTHl ¢ WHPOpManuen (HUIUIECKOTO CONEpKaHUs, BKIIOUAs
WHOOPMAITMI0O O COBPEMEHHBIX JOCTHMIKEHUAX (PU3MKH, aHAIU3 U KPUTHYECKOE
OlICHUBaHUE UH(DOpMAIUK;

e 3HAKOMCTBO co cdepaMu TPOoPEecCHOHATLHON NEeATETbHOCTH, CBSI3aHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKEHUSIX
bu3znyeCcKoil HayKH.

Ha usyuenue ¢uszuku (6a30BbIil ypOBEHb) HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus

oTBOAMTCA 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJen0), B 8 kiacce — 68 yacoB (2
yaca B Hexemwo), B 9 kmacce — 102 waca (3 waca B  HeeNio).

[Ipennaraempiii B mporpamMmme mo (PU3MKe IMepeyeHb JIA0OpATOPHBIX padOT U OMBITOB
HOCUT PEKOMEHJIATEIbHBIN XapakTep, YUYHUTENb JENAaeT BbHIOOpP MPOBEICHUS JTaOOPATOPHBIX
paboT ¥ OMBITOB C YYETOM HWHAMBUIAYATbHBIX OCOOEHHOCTEM OOydYarommxcs, CIHCKa
HKCIIEPUMEHTAJIbHBIX 3aJaHUi, MpearaéMblXx B pPaMKaX OCHOBHOTO TOCYAapCTBEHHOTO
IK3aMEHa Mo (PU3UKE.



COAEPXAHUE OBYYEHUA

7 KJIACC

Pasznen 1. ®dusuka u eé posib B IO3HAHMHU OKPYIKAIOLEro MUpa.

dusnka — HayKa o npupoae. SAsnenns npupoapl. Duznueckue ABICHUSA: MEXAaHUYECKHE,
TEIUTIOBBIE, DIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeMMUMHBL. M3MepeHune Quiznueckux BelWurnH. DU3UYECKHE MPUOOPHI.
[lorpemnocts n3MepeHui. MexayHapoHasi CUCTEMa €IMHULL.

Kak ¢u3uka u apyrue ecTeCTBEHHbIE HAYKH U3Yy4aroT Npupoay. EcTecTBeHHOHAYUHBIM
METOJI MO3HaHWA: HaOJIIOJEHUE, NMOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIJIBMIKEHUE THUIIOTES,
HKCIIEPUMEHT MO NPOBEPKE TUIOTE3, OOBSICHEHHE HaOmogaeMoro spieHus. OnucaHue
(bu3NYECKUX SIBICHUN C TIOMOIIBIO MOJIEIIEH.

Hemoncmpauyuu.

1.
2.

MCX&HI/I‘-ICCKI/IG, TCINNIOBBIC, JICKTPUYCCKHUC, MAI'HUTHBLIC, CBCTOBBLIC SBJICHUS.

duzuveckre MpuOOPHI U MPOIEAypa MPSMBIX U3MEPEHH aHATOTOBBIM U IIU(PPOBHIM
pUOOPOM.

Jlabopamopuwie pabomul u onvimeol.

1.

2
3
4.,
5

Omnpenenenue 1EHbI IeEHUS Kbl H3MEPUTEIHHOTO MPUOopa.

HN3mepenune paccTosiHui.

N3mepenue 00bEMa KUJIKOCTH U TBEPIOTO Tea.

Ornpenenenre pa3MepoB MaJlbIX TEI.

N3mepenue temmepaTypbl OpU TMOMOIIM KUJIKOCTHOIO TEPMOMETpPAa W JaTUMKA
TEMIIEPATYPHI.

IIpoBenenre uccieqOBaHUs IO IMPOBEPKE TUIOTE3BI: JAIBHOCTH IOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTAJIBLHO, TEM 00JIbIIIE, YeM OOJIbIIe BHICOTA ITyCKa.

Pa3neu 2. [lepeoHayanbHbIe CBeICHHS 0 CTPOCHUH BelleCTBA.

CrpoeHue BellecTBa: aTrOMbl M MOJEKYJbI, UX pa3Mepbl. ONbIThIL, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHUE BEILECTBA.

JIBrkeHne vactul BemecTBa. CBs3b CKOPOCTH JBH)KCHHUS YaCTHIl C TEMIEPATYPOM.

bpoyHnoBckoe nBwxkenue, auddysus. BzaumoaeicTBue 4acTHUI] BEIIECTBA: MPUTSHKEHHE U
OTTaJIKUBaHUE.

ArperatHble COCTOSIHHMSI BEIIECTBA: CTPOECHHUE Ta30B, KUIAKOCTEH U  TBEPABIX
(KkpucTaInYecKux) Ten. B3aumMocBsI3bp Mex /1y CBOMCTBAMHU BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM CTpoeHHuEM. OCOOEHHOCTH arperaTHhIX COCTOSTHUIM

BOJBI.

Jemoncmpayuu.

1.
2.
3.

HaOnronenune OpoyHOBCKOTO ABUKEHHUS.

Ha6mronenue nuddyszuu.

HaGmronenue siBiaeHU, OOBSICHSIONIMXCS TMPUTHKCHUEM WM OTTaJIKUBAaHUEM
YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimel.



1.
2.
3.

Orenka mraMeTpa aToMa METOJIOM PSIOB (C UCToNIb3oBaHUEM (oTorpaduii).
OnbITHI IO HAOJIOJICHUIO TETNIOBOTO PACIIIUPEHHUS Ta30B.
OnbITH IO OOHAPYIKEHUIO IEUCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:KeHHe U B3aUMOIeiCTBHUE TeJl.

Mexannueckoe nBUXKEHHE. PaBHOMEpPHOE W HEpPaBHOMEPHOE ABHKEHHE. CKOpPOCTb.
CpenHssi CKOpOCTh TP HEPABHOMEPHOM JIBMKEHUHU. Pacu€T myTH 1 BpeMEHHU JIBUXKEHUSL.

SBnenne uHEpHUU. 3aKOH HMHEpHUU. B3auMojelcTBHE Tel Kak NMpUYMHA W3MEHEHUS
CKOPOCTH ABWKEHHUS Tel. Macca kak Mepa HHepTHOCTH Teia. [lmoTHoCcTh BemecTBa. CBA3b
MJIOTHOCTH C KOJTUYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEILIECTRA.

Cuna kak xapakTepuCTHKa B3auMojiercTBus Ten. Cuna ynpyroctd u 3akoH ['yka.
M3mepeHre CUiibl C MOMOIIBID AWHAMOMETpA. SIBIeHUE TATOTEHUs W cwia TskecTu. Cuna
TSKECTH Ha Apyrux ruaHetax. Bec tena. HeBecomocTs. CrioxkeHne cuil, HanpaBiI€HHBIX 110
ogHOM mipsAmoil. PaBHopelcTBytomas cwi. Cuna TpeHusi. TpeHHE CKOJIbKEHUS U TPEHHUE
nokosA. TpeHue B IpUpOJIE U TEXHUKE.

Jemoncmpayuu.

1
2
3
4,
5
6

Habmoienne MexaHn4ecKoro IBMKEHUS Tela.

N3mepeHne CKOpOCTH NPSIMOJIMHENHOTO IBUKEHUS.
HabmtoieHue siBjeHUs] HHEPLUH.

HabmtoieHue n3MeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUH TEJL.
CpaBHEHHE Macc 0 B3aUMOJIECHCTBHUIO TEJ.

CrnoxeHue CuJl, HaPaBJICHHBIX MO0 OAHOU MPSAMOM.

Jlabopamopuvie pabomul u onvimel.

1.

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JBIKEHHUs (IIapvKa B >KMJIKOCTH, MOJENU
AIIEKTPUYECKOTO aBTOMOOWJIS U TaK Jajee).

Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHHSI OpyCKa WM IIapHUKa MO HAaKJIOHHOMN
IJIOCKOCTH.

Omnpenenenye MIOTHOCTH TBEPAOTO TeEA.

OnbITHI, IEMOHCTPUPYIONINE 3aBUCUMOCTD pacTsiKeHus (1edopMaliin) Npy>KUHbI OT
MPUIOKEHHOMN CHUIIBI.

OnpITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHUJIbI TPEHUS CKOJIBKEHUS OT BECa Tella

Y XapaKTepa CONPHUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. /laBjieHne TBEPABIX TeJ, >KUIKOCTE U ra3oB.

JaBnenue. CrocoObl yMEHBIIEHUS W yBeIWYeHHUs JaBieHus. JlaBieHue Trasa.
3aBUCUMOCTh JaBJEHUS raza oT 00bEma, Temreparyphl. [lepenaua naBieHus TBEPABIMU
TeJaMU, JKUJIKOCTAMHA U ra3amMu. 3akoH Ilackais. [TneBMaTnyeckue MaImHbl. 3aBUCHUMOCTD
TABJICHUS KUAKOCTH OT TIyOuHBI. [ mapocTaTnaeckuii mapagokc. CooOIIaroNTuecs: COCY/IbI.
['uapaBIvecKre MEXaHU3MBI.

Atmocdepa 3emiu u atMmocdepHoe naBiieHue. [[puarHbI CyIIeCTBOBaHMS BO3IYIITHOM
o6omoukn 3emmu. OmbiT Toppudemnu. M3mepenne atMochepHOTo TaBJICHHS. 3aBUCHUMOCTD
aTMOC(EpPHOTO JaBJICHUS OT BBICOTHI Haa ypoBHeM Mops. [Ipubopbl mis m3MepeHus
aTMOC(EpHOTO JIaBJICHUS.



JlelicTBue XUIOKOCTM M Ta3a HAa MNOTPYy:KEHHOE B HHUX TeJO. BpITamkuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnasanue ten. Bo3myxormaBanue.
Jemoncmpauuu.

o vk wN R

N

3aBUCUMOCTbD JAaBJIEHHUS ra3a OT TEMIIEPATYyPBI.

[lepenada naBneHus KUAKOCTBIO U Ia30oM.

Coobmiaromuecs coCybl.

['mapaBarueckuid npecc.

[TposiBnenue nencTBrs aTMOCPEPHOTO 1aBICHUSI.

3aBUCUMOCTh BBITAJIKHUBAIOUIEH CHJIBI OT 00bEMa MOTPYKEHHOM 4YacTH Tena M
IUJIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUJIBI BECY BHITCCHEHHOM KUIAKOCTH.

VYcenoBue Iu1aBaHus Tel: IUIABAHWE WA IIOIPY)KEHHE TeJl B 3aBUCUMOCTH OT
COOTHOILICHHMSI INIOTHOCTEN TeJa U )KUIKOCTH.

Jlabopamopusie padbomsl u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tejda B BOAE OT 00bEMA MOrpyKEHHOM B
J)KMJIKOCTh YaCcTH TeJla.

OnpeneneHre BBITAIKUBAIOMIEH CHJIbI, JEHCTBYIOLIEH Ha TENO, MOTPYKEHHOE B
KUJKOCT.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIbI, JCUCTBYIOIIEHW HA TEJIO B
J)KMJIKOCTH, OT MacCChl TeJa.

OnpITHl, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTDH BBITAJIIKMBAIOLICH CUIIbL, JEHCTBYOLIEH
Ha TEJI0 B JKUIKOCTHU, OT 00BEMaA MOTPYKEHHOW B KUIKOCTh YaCTH Tela U OT
IJIOTHOCTH >KUJIKOCTH.

KoncTpyupoBanue apeoMeTpa WM KOHCTPYUPOBAHHME JIOJKU U OIpEACIICHUE €€
Irpy30I0bEMHOCTH.

Pasnen 5. PaGora 1 MOIIHOCTB. JDHEpPIrus.

Mexannueckas paboTta. MOIIHOCTb.

[IpocTbie MexaHW3MBI: pblyar, OJIOK, HaKJIOHHas MJIOCKOCTh. [IpaBuio paBHOBecus
peiuara. IlpuMeHeHue mpaBuiia paBHOBECHsS pbluara K OJOKy. «30JI0TOE MPaBUIIO»
mexaHukd. KITJ[ mpocTeix Mmexanu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexanunueckaa sHeprusi. KuHerndeckas v nmoreHuualibHas 3Heprus. lIpeBpamieHue
OJIHOTO BHJIa MEXAHUYECKOM SHEPIUU B IPYroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1.

[IpuMepbl TPOCTBIX MEXaHU3MOB.

Jlabopamopuvie pabomul u onvimel.

1.

Omnpenenenne pabOThl CHUIBI TPEHUS TPH PABHOMEPHOM MABM)KCHMHM Teja TIO0
TOPU30HTAJIbHON OBEPXHOCTH.

HccnenoBanue ycaoBUi paBHOBECHUS pblyara.

N3mepenne KII/] HakTOHHON MIIOCKOCTH.

N3yuyeHune 3aKoHa COXpPAHEHHS] MEXAHUYECKOU SHEPTHH.



8 KVIACC

Pa3nena 6. TenioBbIe IBJICHUS.

OCHOBHBIE MOJOKEHHUSI MOJEKYISIPHO-KUHETUYECKON TEOpUU CTPOEHHUS BEIIECTBA.
Macca u pasmepsl aTOMOB U MOJIEKYJ. ONBITBI, MNOATBEPKAAIOLIIME OCHOBHBIE MOJOKECHHS
MOJIEKYJIIPHOKHHETHYECKOU TEOPHH.

Monenun  TBEpAOro,  KHAKOrO U ra3oo0pa3HOro  COCTOSHUM  BELIECTBa.
Kpucramnuueckue u amopgubie tena. OObSCHEHUE CBOMCTB ra3oB, XKUIAKOCTEH M TBEPIBIX
TE€I Ha OCHOBE TMOJIOXKEHUNA MOJEKYJSIPHO-KUHETHYECKOW Teopun. (CMayuBaHuEe U
KalWUISIPHBIC BJICHUS. TEeII0BOE pacClIMpPEHUE U CKATHE.

Temnepartypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBIO TEIUIOBOI'O JIBHJKEHHSI YACTHII.
Buytpennsis sHeprusi. CrnocoObl HW3MEHEHUs BHYTPEHHEW SHEpPruu: TeIulonepeaadya u
coBeplilieHre padoThl. Bubl Temonepenayu: TEMIONPOBOAHOCTh, KOHBEKIIUS, U3ITyUCHHE.

KonuuectBo TemioThl. YenbHas TEIIOEMKOCTh BEIIECTBA. TeMI000OMEH U TEMIOBOE
paBHOBecHe. Y paBHEHHE TEIUIOBOTO OanaHca. [InaBienue n oTBepeBaHUE KPUCTATUIMYECKUX
BEIIECTB. YAENbHAsl TeIioTa IaBieHus. [lapooOpasoBanue m koHmeHcamwms. Vcmapenue.
Kunenue. YaenpHas Teruiota napooOpa3oBaHUsl. 3aBUCHUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMOC(EPHOTO JIaBJICHHUS.

BrnaxxHocTs Bo3myXa.

OHeprus TOIIMBA. Y eNbHAs TEIIOTA CrOPaHUSL.

[Tpunuuner pabotel TeruoBbix asuratenei KIIJ| temmoBoro asurarens. TeruoBble
JBUTATEIINA U 3alUTa OKPYKAIOLIEH CPEIbI.

3aKOH COXPaHEHUS U NPEBPALLECHUS SJHEPTUU B TEIUIOBBIX IPOLECCAX.

Jemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JABMKCHHUSI.

2. Habmonenue nuddysumn.

3. HaOmronenue siBieHMi I cMaurMBaHUs U KalIWJUISIPHBIX SIBJICHUM.

4. HabGmroneHue TEIIoBOro paciupeHus Tell.

5. M3meHeHne paBneHusi raza NpU HM3MEHEHUHM OObEMAa H HArpeBaHUU WIU
OXJIQXKICHHH.

[IpaBuiia U3MEpPEHUS TEMIIEPATYPHI.

Buapl Terutonepenayu.

OxJtaxieHue Ipyu COBEpLUIEHUN PaOOTHI.

HarpeBanue npu coBepiieHUU padOThl BHEIIHUMH CHIIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HabGmronenue KuneHus..

12. HaOmroieHre nocTossHCTBA TEMIIEPATYPhI MPH TUIABJICHUU.

13. Moaenu TEemJIOBEIX ABUTATEIICH.

Jlabopamopuvie pabomul u onvimel.

1. OnbITHI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOW COJIM WJIM caxapa.
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3. OnpIThl 1O HAOMIOJICHUIO TEIJIOBOTO PACHIMPEHHUS Ta30B, JKUJAKOCTEH U TBEPIBIX
TelL.
4. OmpeneneHue AaBICHNUS BO3yXa B Oa/sIOHE IIMPUIIA.
OnbITHl, IEMOHCTPUPYIOIINE 3aBUCUMOCThH JABJICHHS BO3AyXa OT €ro o0béMa u
HarpeBaHMs WIN OXJIAXKICHUA.

6. [IpoBepka THUMOTE3bl JIMHEWHOW 3aBUCUMOCTH JUIMHBI CTOJOMKA >KHIKOCTH B
TEPMOMETPUUECKOU TPYOKE OT TEMIIEPATYPHI.

7. HaOmionenve namMeHeHus: BHyTpEHHEH SHEPTUU Tella B pe3yJIbTaTe TeIuionepeaadu u

pabOoThl BHEUTHUX CHJI.

8. HMccienoBaHue sIBIIEHHUS TEIJIOOOMEHAa MPU CMEIMIMBAHUU XOJOJHONM M Tropsueu

BO/IBL.
9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TpH TEIIOOOMEHE C
HarpeThiM METAJUTMYECKUM [TUIUHIPOM.

10. OnpenenieHne yIeabHON TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mporiecca uCIapeHus.

12. OnpeniesieHre OTHOCUTEIIBHOM BIaXKHOCTH BO3/1yXa.

13. OnpeneneHne y1eIbHON TeIUIOTHI TUIABIEHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MArHUTHBIE SIBJICHUS.

OnekTpuzauus Ten. JIBa poaa anekTpuyecKux 3apsaaoB. BzanmonencTBre 3apsKEeHHbBIX
ten. 3akoH KysnoHa (3aBUCUMOCTH CHJIbI B3aUMOJACHCTBHS 3apsSKEHHBIX TEI OT BEJIIMYUHBI
3apsIIOB U PACCTOSIHUSL MEXKTY TEJIAMH).

OnekTpudeckoe  moJsie.  Hanpssk€HHOCTH — snekTpudeckoro  mons.  [IpunHiun
CYNEPIIO3UIINH JIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsa10B. DIEMEHTAPHbIN AIeKTpuuecKuil 3apsa. CTpoeHue
atoma. [TpoBOAHUKH U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3apsia.

DNEeKTPUYECKUM TOK. YCIIOBHUSI CYIIECTBOBAHUSI 3JEKTPUUECKOTO TOKa. MCTOYHUKH
MOCTOSIHHOTO TOKa. J[eMCTBUSL 3JIEKTpUUECKOrO0 TOKa (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE).
DJIEKTPUYECKHI TOK B KUJKOCTSIX M ras3ax.

Onektpuueckass nenb. Cuiia Toka. Onekrpuueckoe HampstkeHue. ConpoTHBICHUE
MPOBOJAHUKA. YJIEIbHOE CONPOTUBICHHE BemlecTBa. 3akoH Oma Jyisi ydacTKa LenH.
[TocnenoBaTenbHOE U TAPAIIIETBHOE COCAMHEHUE TTPOBOTHUKOB.

PaGoTa ¥ MOIIHOCTH AJNEKTpUUECKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue
[EMU U TOTPeOUTENH dIEKTpUUYECKOr sHeprun B ObITY. KOopoTkoe 3aMbIkaHue.

[ToctostHHBIE MarHUTHL. B3anmMoAeHCTBHE MOCTOSIHHBIX MAarHUTOB. MAarHuTHOE TMOJE.
MarunutHoe nose 3emMiIM ¥ €ro 3HaueHue Jyis xKu3Hu Ha 3emuie. OnbIT Ipcrena. MaruutHoe
MOJIE DBJIEKTPUUYECKOro Toka. [IpuMeHeHHWe 3JIEKTpOMAarHuTOB B TEXHUKE. JlelcTBue
MarHuTHOTO TIOJISI HAa NPOBOJHUK C TOKOM. OJEKTPOJBHUIaTellb MOCTOSIHHOTO TOKAa.
Hcnonb30BaHUE 3IEKTPOJBUTATENIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  ®apages. SfIBneHuwe 3IeKTpOMarHUTHOM uHAYKuuuU. [lpaBuno Jlenia.
OnekTporeneparop. CrnocoObl MOMy4YeHUsT AIEKTPUUECKON SHEPrum. DJINEKTPOCTAHIIUM HA
BO300HOBJISIEMBIX UCTOUHUKAX SHEPTHH.

Jemoncmpauuu.



DIIeKTpU3aLus TEIl.
JIBa poza 3JIEKTpUUECKHUX 3apsAI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEI.
YCTpONCTBO U JIEUCTBUE AIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHIYKIIHSL.
3aKOH COXpPAHEHHUS IEKTPUUYECKUX 3apsI0B.
[IpOBOIHUKY U JUAIIEKTPUKHU.
MoenupoBaHu€e CUIOBBIX JIMHUAN 3JIEKTPUUECKOTO TTOJIS.
McTOoYyHUKH ITIOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KUJIKOCTH.
. ['a30BB11 pa3psn.
. I3MmepeHnune cuiibl TOKa aMIepMeTpOM.
. I3MepeHune 3JIeKTpUUEeCKOro HaMpsiHKEHUST BOJTBTMETPOM.
. PeocTat u marasuH conpoTHUBICHU.
. B3aumoaencTeue noCTOSIHHBIX MAarHUTOB.
. MozennpoBaHre HEBO3MOKHOCTH Pa3eJICHUs MOJIKOCOB MarHuTa.
. MozennpoBaHre MarHUTHBIX MOJIEN TOCTOSHHBIX MAarHUTOB.
. OnwIT Dpcrena.
. MarauTHoe€ noJie ToKa. DJIeKTPOMarHur.
. JlelicTBHE MarHUTHOTO MOJISI HA IIPOBOIHUK C TOKOM.
. DIIEKTPOABUTATEh TOCTOSIHHOTO TOKA.
. UccnenoBanue ABIEHUS 3IEKTPOMArHuTHOW UHIYKIIUU.
. OnbiTel @apajes.
. 3aBUCUMOCTb HANPaBJICHUS UHAYKIIMOHHOT'O TOKA OT YCJIOBUM €r0 BOSHUKHOBEHUS.
25. DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuwie pabomul u onvimel.
OnbITEI O HAOIIOACHUIO JICKTPU3AIMH TE HHAYKIIUECH U MPHU COMMPUKOCHOBEHUH.
HccnenoBanue AeCTBUS JIEKTPUUECKOTO TIOJIsI HA TPOBOJHUKHN U TUAJICKTPUKH.
COopka u nmpoBepka pabOoTHI ANEKTPUUSCKON MU MTOCTOSHHOTO TOKA.
N3Mepenune u peryampoBaHue CHIIbI TOKA.
N3MepeHnue u peryampoBaHuEe HAPSKECHUS.
HccnenoBanne 3aBUCUMOCTH CWJIBI TOKa, HWIAYLIETO YEPE3 PE3UCTOp, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSDKEHUS HA PE3UCTOPE.
7. ONBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb JJICKTPUUYECKOTO  CONPOTUBIICHUS
MPOBOJIHUKA OT €T0 JJIMHBI, IUIOMIAIA MONIEPEYHOI0 CEYEHHS U MaTEpHUaa.
8. IIpoBepka mpaBWiia CIIOKEHUS HANPSIKCHUN TPU MOCIECIOBATEIBHOM COEIWHEHUN
JIByX PE3UCTOPOB.
9. IlpoBepka nmpaBuiia IJisg CUIJIbI TOKA MPU HapaieIbHOM COCMHEHUN PE3UCTOPOB.
10. Onpenenenne padOThI JIEKTPUUECKOrO TOKA, UAYIIETO Yepe3 PEUCTOP.
11. Onpenenenre MOIHOCTH 3JIEKTPUYECKOT0 TOKA, BBIACISIEMON HA PE3UCTOPE.
12. MccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, HAYIIETO YEPE3 JAMITOUKY, OT HAPSIKCHUS
Ha Hell.

L 0 N o Uk WwN e

N N N NN R B R B R R B B R
2 W N RP O O WM N O U A W N KL O

o vk~ w N



13. Onpenenenne KII/] narpeBarens.

14. MiccnenoBaHre MarHUTHOTO B3aUMOJCUCTBUS ITOCTOSIHHBIX MAarHUTOB.

15. MI3ydyeHne MarHUTHOTO IOJIA MOCTOSIHHBIX MAarHUTOB IpPU HX OOBEIUHEHUH H
pazzieneHun.

16. MccnenoBanue 1eUCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJEHCTBUA KaTYIIKH C TOKOM
Y Mar"HuTa OT CWJIbI TOKa M HaIlpaBJICHUS TOKA B KaTyLIKE.

18. I3yueHue AeCTBUS MAarHUTHOT'O T0JIS HA ITPOBOJIHUK C TOKOM.

19. KoHcTpyHpoBaHue 1 n3yyeHue paboThl 3JEKTPOABUTATEIIS.

20. smepenue KII/] anekTpoaBUraTeibHOM YCTAaHOBKH.

21. OnBITHI 110 UCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOW WHIYKLHH: HCCIEIOBaHUE
W3MEHEHUH 3HaYEHUS U HAIIPaBJIEHUS MHIYKIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJICHHS.

Mexanuueckoe 1BrxkeHre. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO0 JBHXKEHHUS. PaBHOMEpHOE NPAMOJIMHEMHOE HABHXKEHHE. HepaBHOMEpHOE
NpsAMOJMHEWHOE JBH>KeHUE. CpelHAsl U MTHOBEHHAas CKOPOCTh TeJjla MPU HEPABHOMEPHOM
JIBUKECHHM.

VYckopenue. PaBHOyckopeHHOe mnpsiMosinHelHOe JBHkeHue. (CBOOOJHOE MajeHHe.
OmnbiTel ["anunes.

PaBHOMepHOE ABMIKEHME MO OKpYKHOCTHU. [lepuos u yactora oOparenus. JIuneiHas u
YIJIOBAsi CKOPOCTH. LIeHTpOoCTpEMUTENIBHOE YCKOPEHHUE.

IlepBsiii 3ak0oH HeroToHa. Bropon 3akon Hetotona. Tperuii 3akon Hertorona. [IpuHmmn
CYyHEPHO3ULIU CHUII.

Cuia ynipyroctu. 3akoH ['yka. Cuma TpeHus: CHia TPEHUS CKOJIbKEHHUS, CHIJIa TPEHHUS
MOKOS, IPYTUE BUIbI TPCHHUSI.

Cuna TsHKECTHM U 3aKOH BCEMUPHOTO TATOTEHUS. YCKOPEHHE CBOOOJHOIO MaJCHUS.
JIBrxenne tuianer BoOkpyr Connua. IlepBas kocmuyeckas ckopoctb. HeBecomocTh u
IIEPErPy3KH.

PaBHOBecue marepuanbHOM TOYKU. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOTO
TeJla C 3aKPEIUIEHHOW OChIO BpaleHus. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynse Tena. U3menenue ummynbca. UMmynbe cuibl. 3aKOH COXpaHEHUS! UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckasi paboTa ¥ MOIIHOCTh. PaboTa cuit TsyKECTH, yIpyrocTH, TpeHus. CBsi3b
sHeprud u paboThl. lloTeHIManbHas HEPrusl Tela, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
[loTeHunanbHast BHeprusi cxkarol npyxuHbl. Kunetumueckas sHeprus. Teopema o
KMHETHYECKOU SHEPIrvH. 3aKOH COXPAHEHUS MEXaHUYECKON IHEPTUU.

Hemoncmpauuu.

1. HalGmrogeHne MexaHM4eCKOro ABMXKEHHS TeJla OTHOCUTENILHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHUE ITyTEN U TPACKTOPUN IBUKEHUS OJHOTO U TOTO K€ T€JIa OTHOCUTEIBHO

pPa3HbIX TEJ OTCYETA.
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10.
11.
12.
13.
14.
15.
16.

N3mepeHne CKOpOCTH U YCKOPEHUS TPAMOJIMHEUHOTO IBUKEHUS.

HccenenoBanne Npu3HAKOB PAaBHOYCKOPEHHOT'O JBUKECHMUS.

Habmtoienue ABMKEHUS TeNa MO OKPY>KHOCTH.

HaGniogenne MeXaHWYECKHX SBJICHHM, NPOUCXOMASIIUX B CHUCTEME OTCYETa
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWKEHUU OTHOCHUTEIIBHO
KaOuHeTa PU3UKU.

3aBUCUMOCTb YCKOPEHHSI T€JIa OT MACCHI T€a U JIEHCTBYIOIIEH Ha HETO CHJIBI.
Habmtoienue paBeHcTBa CUJI MPU B3aUMOACHCTBUM TE.

W3meHeHne Beca Teia Mpyu yCKOPEHHOM JIBUKEHUU.

ITepenaya umnynbca py B3aMMOAEHUCTBUU TEII.

[TpeoOpa3oBanus 3HEPTUU PU B3aUMOJECHCTBUU TEI.

CoxpaHeHHE UMITYJIbCA IPU HEYIIPYTOM B3aUMOJICHCTBHM.

CoxpaHeHHe UMITyJIbca ITPU A0COJIFOTHO YIIPYTOM B3aUMOJICHCTBUU.

HabitoieHne peakTUBHOTO JIBUKEHMUSL.

CoxpaHeHre MEXaHMYECKON YHEPTUU NTPU CBOOOIHOM Ma/ICHUU.

CoxpaHeHHE MEXaHWYECKOM SHEpPruM NpH JBWKEHWU Tejla MOJ JIEUCTBUEM
IIPY>KUHBI.

Jlabopamopuwie padbomsl u onvimot.

1.

10.

11.

KoHcTpynpoBanue Tpakra Ajsi pa3roHa W JAlbHEHIIEr0 pPaBHOMEPHOTO JBHKEHHUS
[IApUKA WK TEIECKKH.

Omnpenenenne CpeaHEl CKOPOCTU CKOJBXKEHUS OpycKa WM JBMKCHHS LIapuKa IO
HAKJIOHHOW IIOCKOCTH.

OmnpeneneHre YCKOpEHHUsl Tela NpU PAaBHOYCKOPEHHOM JIBHKEHMH 1O HAKJIOHHOM
IUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTU MYTH OT BPEMEHU NPU PABHOYCKOPEHHOM JBUKCHHUH
0e3 HayaIbHOU CKOPOCTH.

ITpoBepka rumoTessl: €ciud IMPU PaBHOYCKOPEHHOM JBMKEHHM O€3 HaudalbHOU
CKOPOCTH TIYyTH OTHOCATCS Kak psii HEYETHBIX YHUCEN, TO COOTBETCTBYIOIINE
IPOMEKYTKH BPEMEHH OJIMHAKOBBHI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJNBKEHHS OT CHJIBI HOPMAaJbHOTO
JTaBJICHHUSL.

Omnpenenenne KO3PPUIMEHTA TPEHUS CKOJIbKCHHUS.

Omnpenenenne KECTKOCTU MPYKUHBL.

Omnpenenenne pabOThl CHUIBI TPEHUS TPH PABHOMEPHOM JABW)KCHMHM Teja IO
TOPU30HTAILHOM MTOBEPXHOCTH.

Omnpenenenne pabOTHl CUIIBI YNPYTOCTH MPH MOABEME Tpy3a C HCHOJIH30BAHUEM
HEMOJBUKHOTO U MOJIBUKHOTO OJIOKOB.

N3ydeHue 3aKoHa COXpaHEHMsI SHEPTUU.

Pa3nen 9. Mexannueckue KoJie0aHus ¥ BOJHBI.

KonebarensHoe asmxkenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM: TTIEPHOJI, YACTOTA,
aMIUINTyAa. MareMaTU4eCKUil W TPy KUHHBIM MasTHUKU. [IpeBpallieHHe >HEpruud MpU
Ko1€0aTeJIbHOM JIBH)KECHUH.



3aryxawonme KosiebaHus. BeiHyxaeHHble kosieObaHusi. Pezonanc. MexaHuueckue
BOJIHBI. CBOMCTBA MEXaHUUYECKUX BOJH. [IpoonbHbIE U nTonepeyHble BOIHBL. [[TMHa BOJTHBI
U CKOPOCTh €€ pacnpocTpaHeHHs. MeXaHM4YeCKue BOJIHbI B TBEPJIOM TEIJIE, CEMCMHUYECKUE

BOJIHBI.

3ByK. ' poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxeHue 3Byka. MHppa3Byk U yJabTpa3BYyK.
Hemoncmpayuu.

1
2
3
4.,
5
6

Habmonenue xonebanuii Tea noj 1eHCTBUEM CHIIbI TSDKECTH M CUITb YIPYTOCTH.
Habmoienue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenue BbIHYKIEHHBIX KOJIeOaHUM U pe30HaHca.

PacnipocTpaneHne npoJoabHbIX U IONEPEYHBIX BOJH (HA MOJAEIN).

HabtoieHne 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUYECKHI1 pE30HAHC.

Jlabopamopusie pabomsl u onvimol.

1.
2.
3.

7.

Omnpenenenre 4acTOThI ¥ MIEpUOJIa KOJIeOaHU MaTeMaTHYECKOTr0 MasiTHUKA.
Onpenenenre 4aCTOThI ¥ NIEpUOJIa KOJIeOaHU MPy>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NIEpHOa KOJIeOaHU MOABEIIEHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH MEPUOIA KOJIEOAaHUM PYKUHHOTO MAaITHUKA OT MacChl
rpys3a.

[TpoBepka HE3aBUCMMOCTH TEpHOAa KoJeOaHWW Tpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl rpysa.

OnbITEI, JEMOHCTPUPYIOIIME 3aBHUCHUMOCTh IMEpHOJa KoJeOaHUW MPYy>KUHHOTO
MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHHst CBOOOIHOTO MaICHUsI.

Pasznen 10. DiiekTpoMarHuTHOE 10JIe M 3JIEeKTPOMATHUTHBIE BOJIHBI.

DNEKTPOMArHUTHOE MoJie. DJIEKTPOMArHUTHbIE BOJHBL. (CBOWCTBA 3JEKTPOMArHUTHBIX
BoyH. IlIkana 31€KTpOMAarHUTHBIX BOJH. VCIIONB30BaHHME AIIEKTPOMATHUTHBIX BOJIH JUIS
COTOBOU CBSI3HU.

OnexTpoMaruuTHas npupoja ceera. CkopocTs cBeTa. BomHOBBIE CBOICTBA CBETA.

Hemoncmpauuu.

1.
2.

CBoiiCTBA PNIEKTPOMATHUTHBIX BOJIH.
BomnHOBEIE CBOMICTBA CBETA.

Jlabopamopusie pabomul u onvimot.

1. V3yueHue CBOMCTB AIEKTPOMATrHUTHBIX BOJH C TIOMOIILI0 MOOMIBLHOTO TellepoHa.
Pasnea 11. CBeToBbIC IBJICHUA.
JlyueBas mojzens cBeTa. Mctounuku ceta. [IpsiMonrHeitHOe pacipocTpaHEeHHE CBETA.

3aTMeHus COJIHI_[a u .HYHI)I. OTpa)KeHI/IG cBeta. I1nockoe 3CPKaJIo. 3aKoH OTpaKCHHA CBCTA.

HpCHOMHeHI/IG cBeTa. 3aKoH IMpCIIOMJICHUS CBCTA. [TonHoe BHYTPCHHCC OTPAKCHHC

cBeTa. Vcronp30BaHue NoJIHOrO BHYTPCHHCTO OTPAKCHHUA B OIITUICCKUX CBCTOBOJAX.

JIlunza. Xox myueil B aunH3e. Onrtudeckas cucreMa doTroamnmnapara, MUKpPOCKONa U

Tejaeckomna. ['1a3 kak onTudeckKas CUCTEMA. BJII/ISOPYKOCTB " JaJIbHO30PKOCTD.



Paznoxenue Oemoro ceera B crnekTp. OnbiTel HbtoToHa. CloxeHue CHeKkTpaibHBIX
1BeTOB. /[ucniepcus caera.

Jemoncmpauuu.

[IpsimonMHEHOE PacIpPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Toryuenune n300pakeHuii B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue cBera.

OnTuyecKkui CBETOBOI.

XoJ nydei B coOuparonieit JuH3e.

XoJ Jy4er B paCCeUBAIOIIEH JIMH3E.

[Tosrydenue n300pakeHHi ¢ TOMOIIBIO JIMH3.

[Tpunuun neiicTBus gporoanmnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Moensb riasa.

11. PaznoxeHue 6e10ro cBeTa B CIEKTP.

12. [lonmyyenue 6e10r0 CBETA MPH CIIOKEHUU CBETA PA3HBIX LIBETOB.
Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCHMOCTH yIla OTPAKEHHS CBETOBOTO JIy4a OT yIJjla NaJeHUs.
2. M3yueHue xapakTEepUCTUK M300paKeHUs MPEeIMETa B IIJIOCKOM 3epKalie.

3. HccnepgoBaHue 3aBUCUMOCTH yTJIa MPEJIOMIIEHUS CBETOBOTO JIy4a OT yIJIa MaiCHUs
Ha IPAHULIE «BO3ILYX—CTEKIIO».

[Toy4yenune n300pakeHUl ¢ TTOMOIIBIO COOMPAIOIIEH JTMH3HI.

Omnpenenenne HOKyCHOTO PaCCTOSIHUS U ONITUYECKOM CUJIbI COOMpPAIOIIEeH TUH3BI.
OnbITHI IO Pa3JIOKEHUIO OEI0T0 CBETa B CIIEKTP.

OnpIThl IO BOCHPHUSTUIO 1LIBETa MPEAMETOB MPU WX HAOIIOJEHUU 4Yepe3 IIBETOBBIC
(UIBTPBI.

Pa3znen 12. KBaHTOBBIE SIBJICHUS.

OmnsiTel Pe3epdopa u miianerapHas Mmozenb aroma. Moiens atoma bopa. Ucniyckanue
Y TIOTJIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEHYaThIE CIIEKTPBI.

PannoaktuBHOCTh. Anb(a, Oeta- u ramma-uznydeHus. CTpoeHHUE aTOMHOIO sJipa.
Hyxnonnas monens aromuoro sapa. M3oromnsl. PagmoaktuBHbie npeBpamieHus. [lepuon
IIOJIypacIiaia aTOMHBIX SIEP.

SnepHple peakuuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO M MAacCOBOIO YHCEN. DHEPrus
CBSI3U aTOMHBIX sifep. CBA3b Macchl M J3HEpPru. Peakuuw cUHTE3a W JEIEHUA SAEP.
Nctounuku sneprun CoiHIa 1 3BE3I.

Snepnas sHepreTuka. J[efcTBUs palnOaKTUBHBIX U3JIyYEHNN HA JKUBBIE OPTaHU3MBI.

Hemoncmpauuu.

CrexTpbl U3Ty4EeHUS U MOTJIOLICHHS.

CrexTpbl pa3IuyHbIX ra30B.

CnexTtp BoJOpoO/Ia.

Hab6nronenue TpekoB B kamepe BuibcoHa.

PaboTta cuéTunka HOHU3UPYIOIIUX U3TYyUEHUN.

Perucrtpanus nzmydeHus NpupoOAHbIX MUHEPAIOB U MPOTYKTOB.

L 0 N o Uk wDN R

N o v ok

o Uk wN R



Jlabopamopuvie pabomul u onvimel.

1. HalOmrogeHue CIUIONTHBIX U JIMHEHYAThIX CTIEKTPOB U3TYyUYEHUSI.

2. HccnenoBanue TPEKOB: U3MEPEHUE 3HEPTrMU YACTHIBI IO TOPMO3HOMY IyTH (IO

dboTorpadusim).

3. M3mepenue painoakTuBHOro oHa.

IToBTOPUTEIBLHO-0000 1AM MOLYJIb.

[ToBTOpUTENHEHO-0000MAIOINI  MOYJIb TMpeAHa3HAaueH JUIsi CHCTeMaTH3allud U
00001IeHUsT MPEIMETHOTO COJEPKAHUS M OINbITAa JEATEIbHOCTH, MPUOOPETEHHOrO IpHU
W3YYEHUU BCEro Kypca (hU3UKH, a TaKKe JUIsl MOJTOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY
AK3aMEHY M0 (u3uKe sl 00ydaromuXcsl, BRIOpAaBIIMX 3TOT YUEOHBIN MPEIMET.

[Ipy wu3ydYeHUM MJAHHOTO MOMAYJS pEATU3YIOTCS U CHCTEeMaTU3UPYIOTCS BUJIBI
NESTEIbHOCTH, Ha OCHOBE KOTOPBIX oOOecrneuyuBaeTcss JOCTH)KCHHE NPEIMETHBIX U
MeTarnpeaMEeTHBIX TJIAaHUPYEMBIX pe3yIbTaTOB oOy4eHus, bopmupyercs
€CTECTBEHHOHAY4YHass IPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCJICJAOBAHUS SIBICHUI
IPUPOABl U TEXHHUKH, OBJIAJICHUE YMEHUSIMU OOBACHATH (PU3NYECKHUE SBIICHMS, MPUMEHSS
MOJTyYEHHBIEC 3HAHMSI, PeIllaTh 3a]]a4l, B TOM YHCJIe KaYECTBEHHbIE U SKCIIEPUMEHTAIbHbIC.

[IpyuHIMNIMATBEHO JEATENBHOCTHBIM XApAaKTEp JTAHHOTO pas3feia Peaau3yercs 3a CUET
TOTO, UTO OOYYAIOIIMECS BBIMOJHAIOT 33JJaHusl, B KOTOPBIX UM MpE/IaraeTcs:

HAa OCHOBE IOJIYYEHHBIX 3HAHMM pacrno3HaBaThb W HAYYHO OOBSACHATH (PU3MUecKue
SIBJICHUS B OKPY’KAIOLIEH ITPUPOJIE U IOBCEHEBHOW KU3HH;

UCIOJIb30BaTh HAYYHBIE METO/IbI HCCIEAOBAaHUS (DU3UUECKUX SBJICHH, B TOM YUCIIE TS
MIPOBEPKU TUIIOTE3 U MOTYUEHUS TEOPETUUECKIX BHIBOJIOB;

OOBSCHATh Hay4YHbIE OCHOBBI HamOoJiee Ba)KHBIX JOCTHXKEHHM COBPEMEHHBIX TEXHOJOTHIA,
HarpuMep, MPaKTUYECKOro HKCIOIb30BaHUS PA3IMYHBIX MCTOYHHUKOB SHEPIMM HA OCHOBE
3aKOHA MPEBPALIEHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB YHEPTHUU.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenne ¢Gu3MKM Ha YPOBHE OCHOBHOTO 0O0IEro oOpa3oBaHMs HANpPaBICHO Ha
JIOCTIDKEHUE  JIMYHOCTHBIX, METANpeJMETHBIX W  TPEAMETHBIX  00pa3oBaTEIbHBIX
pe3yJIbTaTOB.

B pesynbrare u3ydeHuss (GU3MKA HAa YpPOBHE OCHOBHOIO 0OIIEr0 0Opa3oBaHUS Y
oOyuarorierocst OyayT copMHUPOBaHBI CIEIYIOIINE INIHOCTHBIC PE3YIbTAThI B YACTH:

e 1) IATPHOTHYECKOr0 BOCTIUTAHUS:

e - TIPOSABIICHUE HHTEPECA K HCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKoil HayKH;

e - IEHHOCTHOE OTHOIIEHHE K JOCTHKEHUSM POCCUNCKUX YUEHBIX-(PH3UKOB,

e 2) rpa:KAaHCKOr0 M JyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUS:

e - TOTOBHOCTh K aKTHBHOMY Y4YacTHIO B OOCYXIEHHH OOIICCTBEHHO 3HAYMMBIX U
ATHYECKUX MPOOIIEM, CBA3aHHBIX C MMPAKTHUYECKUM MPUMEHEHUEM TOCTHKCHUN (DU3HKHU;

e - OCO3HAaHUE B&KHOCTU MOPAJIBHO-ITHYECKUX MPUHITUIIOB B ACATEIBHOCTH YUEHOTO;



e 3)3CTEeTH4eCKOro BOCIIUTAHUSA:

e - BOCIIPHUSITHE 3CTETUUYECKUX KaueCTB (PU3NUYECKON HAyKU: €€ TApMOHUYHOTO IMTOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

e - OCO3HAHUE LEHHOCTH (PU3NUYECKOW HAyKHU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAXKHENIIIEN COCTABIIAIOIIEN KYJIBTYPBI,

e - pa3BUTHE HAy4HOH JIFOOO3HATEIBHOCTH, UHTEPECA K UCCIIEI0BATENbCKON NEATENIbHOCTH;

e 5) popMupOBaHUS KYJbTYPbI 310POBbSl H IMOLMOHAJIBHOIO 0JIATONIOJIYYHS:

e - OCO3HAaHMWE ILIEHHOCTH 0e30macHOro obpa3a >XKM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BaKHOCTH IMpaBUjl OE€30MaCHOr0 MOBEACHMS Ha TPAHCIOPTE, Ha J0porax, ¢
AIIEKTPUYECKUM U TEIJIOBBIM 000PYAOBaHUEM B JOMAITHUX yCIOBUSX;

e - c(hOopMUPOBAHHOCTH HaBbIKa peIIeKCHU, MPU3HAHUE CBOETO MpaBa Ha OMIMUOKY U TaKOTO
e IpaBa y Apyroro 4ejaoBeKa;

e 6) TPy10BOr0 BOCIIUTAHUSA:

e - QAKTHMBHOE YYacTU€ B pEHICHUM MPAKTHYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeNbHON OpraHM3aIliy, Tropoja, Kpas) TEXHOJOTUYECKOW W  COIMATBHOM
HAIPaBJIEHHOCTH, TPEOYIOMIMX B TOM YHCIIEC U (PUINUECKUX 3HAHMUIA;

e - MHTEpEC K MPAKTUYECKOMY U3YyUYECHHIO TPodeccHil, CBI3aHHBIX C PUBUKO;

e 7) 3KOJIOTHYECKOT0 BOCIIMTAHUA:

e - OpHMEHTalUs Ha MpUMEHEeHHE (U3MUECKUX 3HAHUM JUIs pelleHus 3ajgad B o0iacTu
OKpY’Karollen cpeibl, IIIaHUPOBAHMS MOCTYIIKOB U OUEHKH MX BO3MOKHBIX MOCJIEICTBUI
JUISL OKPYIKAIOILIEN CPEbI;

e - OCO3HAHUE TJI0OATBHOIO XapaKTepa KOJIOTHUECKUX MPOOIeM U MyTel UX PEIICHHUS;

e 8) ajanTanuu K U3MEHAKIIMMCS YCJIOBUAM COUMATBHON U MPUPOAHOI Cpebl:

e - MOTPEOHOCTH BO B3aMMOJCHCTBUHM TPU BBHIMOIHEHUHM HCCICAOBAHUNA M MPOEKTOB
(u3nYecKoil HalPaBICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSIM JPYTHX;

e - MIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO AEATEIbHOCTD;

e - NOTPeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUW, B TOM 4ucie (POpMyIHpPOBATH UICH,
MOHSTHS, TUIIOTE3bl O PU3NUECKUX 0OBEKTAX U SIBJICHUSIX;

e - OCO3HaHUE Ae(PUIHUTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEW B 00JaCTH (PU3UKU;

e - IUIAHUPOBAHUE CBOETO PA3BUTHSI B MPUOOPETCHUN HOBBIX (PU3NUECKUX 3HAHHUIA,

e - CTpPEMJICHHE aHAJM3UPOBATh U BBISBIATH B3aUMOCBS3U NPUPOABI, OOIIECTBA U
HSKOHOMHUKH, B TOM UHUCJIE C UCIOJb30BaHNEM (PU3MUECKUX 3HAHUM;

e - OILICHKA CBOMX JEHCTBUH C YUYETOM BIMSHHUS Ha OKPYXAIOUIYI0 CPENy, BO3MOKHBIX
J100aJIbHBIX TIOCJIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHMs mporpamMmbl 1o (pU3MKE Ha YpOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus y oOyuarouierocsi OyayT copMHpOBaHbl MeTanpeIMeTHbIe pe3yJbTaThl,
BKJIFOYAIONIUE [MO3HABATEIbHbIE YHUBEPCAIbHBIE Y4U€OHBbIE IEHCTBHS, KOMMYHUKATHUBHBIE
yYHUBEpCalbHbIE YUEOHbIE ACHCTBUS, PETYJISITUBHBIE YHUBEPCAIIbHBIE YUEOHBIE IEHCTBHUS.



Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Bba3oBble Jornueckue 1eCTBUA:

BBISIBJISITh U XapaKTEpU30BaTh CYIIECTBEHHbIE TPU3HAKU OOBEKTOB (SIBICHUN);
yCTaHABIMBATh CYIICCTBCHHBIH TMPU3HAK KIacCU(PUKALMK, OCHOBAHHS IJIA
000011IeHHs U CPAaBHEHHS;

BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHSI B pACCMaTPUBAEMBIX (paKTax, TaHHBIX
¥ HaOJIOJICHUSIX, OTHOCSIIMXCS K (DU3HMUECKUM SIBJICHUSIM;

BBISIBJISITH MPUYUHHO-CJIEACTBEHHBIE CBSI3U MPU M3YyUYEHUU (PU3NYECKUX SIBICHUN U
IpPOIIECCOB, JeNaTh BBIBOJBl C HCIOJb30BAHUEM JE€AYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKITIOYeHH, BBIIBUTATH TUIIOTE3bI O B3aUMOCBS3SIX (DU3HUECKUX BEIIMYNH;
CaMOCTOSITENIbHO BBIOMpPATh CMOCOO pemieHus y4eOHOM (u3nyeckodl 3amadu
(cpaBHEHHE HECKOJBKHUX BApUAHTOB pEIICHUs, BHIOOp Hambosee MOIXOJAIIEro ¢
y4€TOM CaMOCTOSITETTLHO BBIJCIEHHBIX KPUTEPUEB).

Ba3zoBble ncciieqoBareLCcKue 1eCTBUSA

UCTIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT MMO3HAHUS;

MPOBOJIUTH TI0 CAMOCTOSATEIHLHO COCTABIICHHOMY IUIAHY OIIBIT, HECIOXHBIM
(bu3HYecKuil IKCIIEPUMEHT, HEOOIBITIOE UCCeoOBaHUE (U3UIECKOTO SBJICHUS;
OLIEHWBATh HA IPUMEHUMOCTh U JJOCTOBEPHOCTH MH(POPMAITUIO, TIOTYUYESHHYIO B XO/I€
WCCIICTOBAHMSI WITH DKCTICPUMEHTA,;

CaMOCTOSITENILHO  (pOPMYJIUPOBAaTh O00OOIIEHWST W BBIBOABI 10 pe3yJibTaTaM
POBEAEHHOTO HAOMIOICHUS, OTIbITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalIbHEWINee pa3BUTHE (PU3WYECKUX IPOIIECCOB, a
TAaK)K€ BBIJIBUTaTh NPEANOJIOKEHUS 00 HX pPa3BUTUU B HOBBIX YCJIOBHUSIX U
KOHTEKCTaX.

Pa6ora c nndpopmanmeii:

NPUMEHSATh PAa3JIMYHBIE METOJbI, HHCTPYMEHTBI M 3alpoChl MPHU MOUCKE U OTOOpE
uH(GOpPMaIIMU WIH JaHHBIX C YYETOM MPEJIOKEHHON YUueOHON (PU3NYECKOil 3a1a4u;
aHAJIM3UpPOBaTh, CHUCTEMATU3UPOBaTb U  UHTEPIPETHUPOBATH  MHPOPMALUIO
pa3UYHBIX BUJOB U (OPM MPEICTABICHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (HOpMY MpeicTaBieHUs HWHPOpMALUU H
WLTIOCTPUPOBATh pEIIaeMble 33/Ja4d HECIOKHBIMH CXEMaMH, JAHarpaMMaMH, WHOU
rpadukoit 1 ©X KOMOUHALIUSIMHU.

KoMMmyHMKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe eiicCTBHUS:

B XOJIe¢ OOCYXJIeHHsI y4eOHOro Marepuaia, pe3yjibTaToB JaOOpPaTOPHBIX PadOT U
MIPOCKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKITaeMOW TEMbl M BBICKA3bIBATh
W7cH, HaIleJICHHBIC Ha pEIICHUE 3aJadyd W TOoJAJep)KaHhe OJaroKeaaTeIbHOCTH
00IIICHMS,

COTOCTAaBIIATb CBOM CYXACHUS C CYXICHUSIMH JIPYTUX YYACTHUKOB JIHAJIOTa,
OoOHapyKMBaTh PA3JIMYNE U CXOJICTBO MO3UIIHA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



e IMYOJMYHO TIPEACTABIATH PE3YNbTaThl BBIMOJHEHHOTO (DU3UYECKOTO  OIBITa
(9KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);

e TOHWUMATh U UCIIOJIH30BAThH MIPEUMYIIECTBA KOMAHIHOW U UHINBUIYATHHOU paOOTHI
IIPU PELIEHUU KOHKPETHOM (hU3UUECKOI MpOoOIEeMBbI;

e TMPUHUMATH LIEJIU COBMECTHOM NESITEIBbHOCTH, OPraHU30BBIBATH JCHUCTBUS MO €&
JTOCTIDKCHHIO:  PaCTpeieNisiTh  POJId, OOCYXJaTh TPOIECChl W Pe3yJbTaThbl
COBMECTHOM pabOThI, 00001IIaTh MHEHHSI HECKOJBKHUX JIFOJICH;

e BBINIOJIHATH CBOKO 4YacTh pabOThI, JOCTHras KadueCTBEHHOTO pe3yjbTaTa MO CBOEMY
HaIPaBJICHUIO U KOOPJAUHHUPYS CBOM JCUCTBUS C APYTHMH YIeHAMHA KOMAaH]IbI;

e OIICHMBAaTh KauyeCTBO CBOEro BKjIaJa B OONMH MPOAYKT IO KPUTEPHUSIM,
CaMOCTOATENEHO CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOCHCTBUSI.

PerynasiTuBHbIE YHUBEpCAJIbHbIE YUeOHbIE 1eiicCTBUS

Camoopranusanus:

e BBIBISTH MPOOJEMBI B KU3HEHHBIX M YYEOHBIX CHUTyalUsiX, TPEeOYIOIIUX s
peuieHus: GU3NIECKUX 3HAHUM;

e OPHEHTHPOBATHCS B PA3IMYHBIX MOAXOJAX MPHUHITHS peUieHUN (MHIUBUAYAILHOE,
MPUHSTUE PEIICHUS B TPYMIIE, MPUHATHE PEIICHUIN TPYTITION);

e CaMOCTOSITEJILHO COCTaBJSATh QJITOPUTM pEIICHHs (PU3NYECKOW 3aJayu WM IUlaHa
UCCJIEIOBAHUS C Y4ETOM HMEIOIIUXCA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh MpeJijlaraéMble BAPUAHTHI PEIICHU;

e JIeJNaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTPOJIb, SMOIUOHAIbHbI HHTE/IEKT:

e JIaBaTh aJICKBATHYIO OLICHKY CUTYAIIMH U MpeiaraTh miaH e€ n3MEHEHUS,

e OOBSICHATH TMPUYUHBI JOCTHXKEHHS (HEIOCTHUKEHUSI) PE3YJIbTATOB JIEATEIbHOCTH,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY;

e BHOCHTh KOPPEKTHUBBI B [EATCILHOCTh (B TOM UHCIE B XOJ BBITOJHCHUS
(GU3UYECKOT0 HWCCICIOBAHUS WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIHCTB,
M3MEHUBIINXCS CUTYallUl, YCTAHOBJICHHBIX OLIMOOK, BO3HUKIIUX TPYIHOCTEH;

e OIIEHMBATH COOTBETCTBUE PE3yJbTaTa IEJIU U YCIOBUSIM;

e CTaBUTh ce0d HA MECTO JAPYroro 4ejoBeKa B XOJE€ CIopa WM JUCKYCCHH Ha
HAyYHYIO TeMY, TOHUMaTh MOTHBBI, HAMEPEHHUS U JIOTUKY JPYTOro;

e IMpHU3HABaTh CBOE NPAaBO Ha OMIMOKY MpU pelIeHUd (PU3MYECKUX 3a]ad WA B
YTBEPKJICHUSIX HAa HAYYHbIC TEMbI M TAKOE K€ MPaBo JPYyTOro.

NPEAMETHBIE PE3YJIbTATBI

K konIty o0yueHus B 7 kjacce mpeMeTHBIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakathb c(HOPMHUPOBAHHOCTH y OOYUAIOIINXCS YMEHHIA:
e HCHOJB30BaTh MOHATHUS: (PU3MUECKHME M XUMHYECKHE SBJICHUS, HAOIIOICHUE,
HKCIEPUMEHT, MOJIEb, TUIIOTE3a, EAUHUIIBI (PU3NUYECKUX BEJIMYUH, aTOM, MOJIEKYJIa,
arperatHble COCTOSIHUS BeLeCTBa (TBEPAOE, )KUIKOE, ra3000pa3HOE), MEXAaHUYECKOE



JIBIKEHUE (paBHOMEPHOE, HEPABHOMEPHOE, MPAMOJUHEHHOE), TpaeKTOpHs,
paBHOJICHCTBYIOIIAs cuia, Aegopmainus (ynpyras, IUIacTUYecKasi), HEBECOMOCTb,
COOOIIAIOIIUECS COCYbI;

paznmuuarh siBiaeHus (aud@ys3us, TemIoBOe JBUKEHHUE YACTUI[ BEIIECTBA,
PaBHOMEpPHOE JBH)KEHHE, HEPAaBHOMEPHOE ABUKEHUE, WHEPLHs, B3aUMOJACHCTBUE
T€J, PaBHOBECHE TBEPABIX TEN C 3aKpPEIUIEHHOW OCBhIO BpalleHUs, Iepeaadya
JABJICHUST TBEPIBIMH TEJIaMH, >KHAKOCTSIMU M Ta3amMu, aTrMoc(epHoe HaBicHHE,
IUIABaHWE TeJ, TMpPEBpallleHusT MEXaHWYeCKOM JHEepruH) IO ONUCAHUI0 UX
XapaKTEpPHBIX CBOMCTB K HA OCHOBE OIBITOB, JIEMOHCTPHUPYIOIIUX JAaHHOE
dbuznyecKkoe SBICHUE;

pacro3HaBaTh MPOSIBICHNUE U3YUECHHBIX (PU3NUECKUX SBJICHUI B OKPYKaIOIIEM MUDE,
B TOM 4HcCJie (PU3HUECKUE SBJICHUS B IPUPOJIE: IPUMEPHI JIBUKEHHUS C Pa3IMUHbIMU
CKOPOCTAMH B XHUBOW M HEKUBOU IPUPOJIEC, NCHUCTBUE CUIIbI TPEHUS B MPUPOIEC U
TEXHUKE, BIUSHUE aTMOC(HEPHOro [aBJICHUS Ha >KMBOM OpraHusM, IMJIaBaHUE pbIO,
pbluary B Teje YeJoBeKa, IPU 3TOM NEPEBOJAUTH MPAKTUUECKYIO 3a]1a4y B YUYEOHYIO,
BBIJIETISITh CYLIECTBEHHBIE CBOMCTBA (MTPU3HAKU) PUZUUYECKUX SIBICHUM;

ONKCHIBATh HW3YYEHHBIE CBOMCTBA Tel M (U3UYECKUE SBICHUS, HCIOJIb3Ys
dbuznyeckue BEIMYMHBI (Macca, OO0BEM, IIOTHOCTH BEIIECTBA, BpEMs, MYTh,
CKOPOCTb, CpPEIIHSASI CKOPOCTh, CHJa YIPYTrOCTH, CUjla TSXKECTHU, BEC Tela, CHlia
TpeHUs, JaBjeHue (TBEPAOrO TeNa, KUAKOCTH, Ta3a), BBITAIKMBAIOIIAS CHUJIA,
MexaHu4yeckas paboTa, MOIIHOCTh, IUIEYO CHUJIBI, MOMEHT CHJIbI, KOd(hduimeHt
IIOJIE3HOT'O JIEUCTBUSI MEXaHU3MOB, KHHETUUECKAsl U IOTEHIIMAIbHAS SHEPT U ), IPU
OMKMCAHUM MPABWIBHO TPAKTOBATH (DU3UYECKUN CMBICI UCTIOIb3YEMbIX BEJIMUMH, UX
00O3HAaYeHUs ¢ CAUHUIBI  (PU3NYECKUX  BEJIMYMH, HAXOAUTh  (OPMYJIbI,
CBSI3BIBAIOIIME JTAHHYIO (PU3UYECKYIO BEIWYHMHY C JAPYTMMH BEJIMYWHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYHH;

XapaKTepU30BaTh CBOMCTBA Tei, (DU3MYECKUE SIBIICHUS W TPOLIECCHI, HCIOIb3Ys
npaBuia CIOKEeHUs Cuil (BIOJIb OJTHOM MpsiMoii), 3akoH ['yka, 3akon [Tackans, 3akoH
Apxumena, MpaBUii0 paBHOBecHsl phiuara (0J0Ka), «30J10TOE MPABHUIIO» MEXAHUKH,
3aKOH COXpAaHEHUsI MEXAaHWYECKOM OSHEpPruM, IpU OSTOM JaBaTh CIOBECHYIO
(bopMyIIMPOBKY 3aKOHA U 3aMHUCHIBATh €T0 MATEMAaTUYECKOE BHIPAKEHUE;

OOBSCHATH (PU3WYECKUE SBJICHMSI, MPOIIECChl U CBOMCTBA TeJl, B TOM YHUCJIE U B
KOHTEKCT€  CHUTyallMii  MpPaKTUKOOPUEHTHPOBAHHOIO  XapakTepa:  BBISBIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 |—2 TOTUYECKUX IIAaroB ¢
ornopoit Ha 1-2 WM3y4EeHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH, (PU3MUECKHX 3aKOHA
WM 32aKOHOMEPHOCTH;

pemiath pacu€THble 3a7adyd B 1—2 NEWCTBUS, UCIHOJIb3YS 3aKOHBI U (DOPMYIIHI,
CBSI3bIBAIOLME (PU3MYECKUE BEJIMYMHBI: HAa OCHOBE aHalIW3a YCIOBUS 3ajadu
3alMChIBaTh KPATKOE YCJIOBHE, MOACTABIATh GU3NUECKUE BEIUYUHBI B HOPMYIIBI U
IPOBOANTH PACU€Thl, HAXOAUTH CIPABOYHBIC JAaHHBIE, HEOOXOTUMBIEC AJI PELICHUS
3a]a4, OLICHUBATh PEATUCTUYHOCTD OJYUYEHHON (PU3NUECKON BETUUYHHBI;



pacrno3HaBaTh HPOOJIEMBI, KOTOPbIE MOXHO PEUIUTh MPU HOMOILIM (DU3UYECKUX
METOZOB, B OIMCAaHUU HCCIEAOBAHUS BBIIEIATH IPOBEPAEMOE IPEAIIOIOKEHUE
(runotesy), pa3auyaTh U UHTEPHPETUPOBATH MOJYUYEHHBIH PE3YyJbTaT, HAXOIUTh
OLLIMOKH B XO/I€ OIbITA, JIEJaTh BHIBOJBI IO €T0 PE3yJIbTaTaM;

IPOBOAMUTH OIBITHl 110 HAOMIOJEHUIO (PU3MYECKUX SIBICHUW WU (PU3MUECKHUX
CBOMCTB Ted: POPMYJIUPOBATH IPOBEPSEMBIE MIPEATIONOKEHHS, COOMPATh YCTAHOBKY
U3 MPEeNsoKEHHOr0 00O0pYJIOBaHMs, 3alMCHIBATh XOJ ONbITa M (OPMYJIHUPOBATH
BBIBOJIBL;

BBITNIOJIHATD MPSMbIE UBMEPEHHUSI PACCTOSIHUS, BPDEMEHHU, MACChI TeJla, 00bEMA, CUIIbI U
TEMIEPATYPHI C UCIIOJIB30BAHUEM aHAJIOIOBBIX U LHU(POBBIX MPUOOPOB, 3aMCHIBATH
MOoKa3aHusi IPUOOPOB ¢ YUETOM 3aJaHHOM a0COIIOTHOM MOTPEITHOCTH U3MEPEHU;
IPOBOAUTD UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BETMYMHBI OT JPYTOH C
UCIIOJIb30BAaHUEM  MPSAMBIX  M3MEpPEHMH  (3aBUCHMOCTHM IYTH  PABHOMEPHO
JBIKYILIETOCS TEJA OT BPEMEHU JABUKEHUS TENa, CUIIbI TPEHUS CKOJIBKEHUS OT Beca
TeNa, KayecTBa OOpaOOTKM MOBEPXHOCTEW TENl M HE3aBUCHUMOCTH CHJIbI TPEHHS OT
IUIOIIAA CONPUKOCHOBEHUS TEJ, CHJIBI YIPYTOCTH OT YIJIMHEHHS IIPYKUHBI,
BBITAJIKUBAIOIIEH CHJIBI OT 00BEMa MOrpyXKEHHOM YacTH Tella M OT IUIOTHOCTHU
KHUJIKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Teja, OT INIyOMHBI, Ha KOTOPYIO
HOTPYXKEHO TENO, YCIOBUM IJIaBaHUS TeJl, YCIOBUM paBHOBECHSI ppluara u 0JIOKOB),
y4acTBOBaTh B IJITAHUPOBAHWU YYEOHOTO HCCIEIOBAaHUS, COOMPATH YCTAaHOBKY H
BBITIOJIHATH U3MEPEHUS, CIIEys MPEIJIOKEHHOMY IJ1aHy, (PUKCUPOBATh PE3yJIbTAThI
MOJTyYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJE MPEATOKEHHBIX TaOIUI] U
rpa(uKoB, JAeJIaTh BBIBOJBI 10 PE3yIbTaTaM UCCIIEIOBAHUS;

IPOBOJNTH KOCBEHHBIE M3MEpPEHMsI (PU3MUECKUX BEJIWYUH (IUIOTHOCTH BEIIECTBA
JKAJKOCTM M TBEPIOrO TeENa, CWJIA TPEHUs CKOJIBLKEHUS, JABICHHE BO31yXa,
BBITAJIKMBAIOIIAs CUJA, JCUCTBYIOIIAs HA IMOIPYKEHHOE B JKUAKOCTH TEJO,
KOA((ULUEHT MOJE3HOTO IEHCTBUS IPOCTHIX MEXAHU3MOB), CIIEAYS MPEATI0KEHHOM
UHCTPYKLUMU: TMPU BBINOJIHEHUH H3MEPEHUN coOupaTh 3KCHEPUMEHTAIbHYIO
YCTaHOBKY M BBIYHCIIATH 3HAYEHHE HCKOMOW BEJINYUHBI,

coOMoaTh TMpaBUia TEXHUKHM O€30MacHOCTH Mpu padoTe ¢ JabopaTopHBIM
000pyI0BaHUEM;

yKa3blBaTh NPUHLUIBl ACHCTBHS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, OAPOMETP, pbluar, MOABUKHBIN
Y HETIOJIBMKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;

XapaKTepU30BaTh NPUHIMUIBI JCUCTBUA HW3YYCHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOPOM Ha UX ONUCAHUA (B TOM 4YHUCIE: MOIIIMIHUKHA, YCTPOMCTBO
BOJOIIPOBO/JIA, TUAPABINYECKUN IPECC, MAHOMETP, BBICOTOMEDP, ITOPIIHEBOM HACOC,
apeoMETp), UCTIONb3YsI 3HAHUS O CBOMCTBaX (PU3MUECKUX SIBJICHUM U HEOOXOIUMBIE
(u3nYecKue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOIUTH MpUMEpHl (HAXOAWTh HHMOPMALMIO O WpHUMEpax) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3NYECKUX 3HAHMM B TIOBCEIHEBHOM JXM3HU AJisi OOeCHedeHus
0€30MacHOCTH MpH OOpalleHUH C NpudopaMu U TEXHUUECKUMHU YCTpOICTBamH,



COXpaHEHUsl 3J0pOBbsi U COOJIOJIEHWS HOPM SKOJOTMYECKOrO TOBEACHUS B
OKPYXarUIen Cpee;

OCYIIECTBISATh OTOOP HMCTOYHUKOB MH(popManuu B VIHTepHETE B COOTBETCTBUU C
3aJlaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOUIMXCS 3HAHUN U MYTEM
CpPaBHEHUSI PA3JIUYHBIX MCTOYHUKOB BBIACISATH MHPOPMALIUIO, KOTOpas SBISETCS

IPOTUBOPEUMBOM UM MOXKET ObITh HEJOCTOBEPHOM;

UCIOJB30BaTh IpPH  BBINOJIHEHUHM YYE€OHBIX 3aJaHUNl  HAYYHO-NOMYJISIPHYIO
JAUTEepaTypy (PU3MUECKOro COJEpKaHusl, CIPaBOUYHbIE MaTepHalibl, PECypChl CETH
WuTepHer, BiageTh npuéMaMu KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(popMaIuu U3 OJTHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOLIEHUS Ha OCHOBE 2—3
UCTOYHUKOB HH(pOpManuUd (PU3MUECKOrOo COAEpKAaHMS, B TOM 4YHUCIE IyOJIUYHO
JienaTh KpaTKue COOOUIEHUS O pe3yJIbTaTax MPOEKTOB WU YUYE€OHBIX UCCIIEA0OBAHUM,

IIpU 3TOM TPaMOTHO HCIOJIb30BaTh HW3YYECHHBIM MOHATHUIHBIN anmapaTr Kypca
(bU3HKH, COMPOBOXKAATH BHICTYIUICHUE MPE3CHTAIUEH;

IIPU BBITIOJIHEHUH YYEOHBIX MPOEKTOB U UCCIIEJOBAHUM paclpeesiaTh 00sI3aHHOCTH

B IPYIIIIE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJadaMU, CJIIEIUTH 32 BHIITOJTHEHUEM
IUIaHa JEHCTBHMH, aJeKBAaTHO OIICHHMBAThL COOCTBEHHBLIN BKJaJ B JESITEIBLHOCTH
IPYIIbI, BBICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJAECHCTBHUE, YYWUTHIBASI MHEHHUE
OKPYKaIOILKX.

K konity o6yuenus B 8 kiiacce npemMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxatb c(HOPMHUPOBAHHOCTD y OOYUAIOUINXCS YMEHHIA:

VCITOJIB30BATh IIOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHHS BEIIECTBA, KPUCTAIUIMYECKHE W aMOp(QHBIE Tena,
HACBIICHHBIM M HEHACBIIICHHBIM Map, BIAXHOCTH BO3AyXa, TeMIEpaTypa,
BHYTPEHHSISI DHEPIHs, TEIUIOBOW JBUTATENb, DJIEMEHTAPHBIM JJIEKTPUYECKUU 3apsii,
JIIEKTPUYECKOE I10JI€, IPOBOJAHUKA U IUIJIECKTPUKHU, MOCTOSHHBIN JJIEKTPUYECKUN
TOK, MarHUTHOE I10JIE;

pasnuyarh SBJICHUS (TEIUIOBOE pacIIMpPEHHE U CKaTue, TeIulonepenaya, TEIIOBOE
paBHOBECHE, CMAayMBaHWE, KaNWULAPHBIC SBIICHHS, HCHApPEHUE, KOHJCHCAIus,
IUIABJICHUE,  KpUCTauIM3alus  (OTBEpIEBAaHUE), KHUIIEHHME,  TEIuIonepenayda
(TEemI0NpOBOJHOCTb, KOHBEKLHUS, M3IY4YEHHE), DJICKTPU3ALUs TEJ, B3aUMOJICHCTBUE
3apsiOB, JEUCTBUSA JJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBIKAHHUE, B3aUMOJCHCTBUE
MAarHuTOB, IEUCTBUE MATHUTHOTO TIOJISI HA IPOBOJHUK C TOKOM, 3JIEKTPOMATHUTHAS
WHIYKUUSA) MO OINHCAHUID HMX XApPAaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (U3UUECKOE SIBICHUE;

pacrno3HaBaTh MPOSIBICHNUE U3YUECHHBIX (PU3NUECKUX SIBJICHUI B OKPYKAIOILIEM MUDE,

B TOM uHCI€ (PU3NYECKUE SBJICHHUS B MPUPOJE: MOBEPXHOCTHOE HATSKEHHE U
KaWUISIpHBIE SIBIICHUSI B MPUPOJE, KPUCTALIbI B Npupojne, uznydenue ComiHua,
3aMep3aHue BOJOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE DPOCHI, TYMaHa, UHEs, CHera,
AIIEKTPUYECKUE SBJICHUS B aTrMocdepe, 5SJIEeKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHUTHOE MoJyie 3eMJM, Apeid MOJIIOCOB, pOJib MAarHUTHOTO MOJS JUIsl KU3HU Ha



3emiie, MOJISPHOE CUSTHHE, TIPH STOM MEPEBOIUTH MPAKTHUECKYIO 3a/1a4y B yUeOHYIO,
BBIJIETISITh CYLIECTBEHHBIE CBOMCTBA (ITPU3HAKU) PUZUUYECKUX SIBICHUM;

ONHKCHIBATh HM3YYECHHBIE CBOMCTBA Tel M (U3UYECKUE SBJICHUS, HCIOJb3Ys
dbusznyecKkre BeIHMUNHBI (TEMIIEpaTypa, BHYTPEHHSS SHEPT s, KOTUIECTBO TETUIOTHI,
ylnenbHas TEIIOEMKOCTb BEIEeCTBa, YJENIbHAs TEIUIOTa IUIABJICHUSA, YAeTIbHas
TEIUIOTa MapooOpa3oBaHus, YJENbHAs TEIUIOTa CropaHUs TOIUIMBA, KOA(PQOUIUEHT
MOJIE3HOTO JEHCTBUS TEIUIOBOM MAalIMHbBI, OTHOCUTENIbHAs BIIAXXHOCTb BO3/AyXa,
AIIEKTPUYECKUI 3aps]l, cuja TOKa, 3JEKTPUUECKOE HAINpsKEHHE, CONMPOTHUBIICHUE
NPOBOJHMKA, yJAEIbHOE CONPOTHUBIEHWE BEIIECTBA, paboTa W  MOIIHOCTH
3IIEKTPUYECKOTO TOKA), IPU OMUCAHUU PABUIBHO TPAKTOBATH (PU3NUECKHI CMBICI
UCIOJIb3YEMBIX BEIMUMH, 0003HAUYEHHUS U €AMHULIBI (PU3NYECKUX BETUYHH, HAXOIUTh
(bopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (PU3NUECKYIO BEIMYMHY C APYTUMU BEIHMUYNHAMM,
CTPOUTH TPAPUKHU U3YUCHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIHYUH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3WYECKHE SIBICHUS M IPOLECCHI, UCIONb3YA
OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOpUU CTPOEHUS BEIIECTBA,
IOPUHLIUI CYTEPHO3UIMK ToJied (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHHUs
3apsiaa, 3akoH Oma Juisi ydacTka uenu, 3akoH JDxoyns—JIeHna, 3akOH COXpaHEHUs
SHEPIUH, MPH ATOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3aIHCHIBATh €0
MaTeMaTH4eCKOE BBIPAKCHHE;

OOBSICHATh (PU3UYECKHE MPOLIECCHl W CBOWMCTBA TEJ, B TOM YHWCJIE U B KOHTEKCTE
CUTyalui PAKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
NPUYUHHOCIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX I11aroB ¢
oropoil Ha 1—2 W3ydeHHBIX CBOMCTBAa (U3UUECKUX SABICHHM, QU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

pemate pacu€THble 3anadu B 2—-3 AEWCTBUSA, WCIOJB3YysSd 3aKOHBI U (OPMYIIBI,
CBSI3bIBAIOIIME (PU3MYECKUE BEIWYMHBI: HAa OCHOBE aHalIW3a YCIOBUS 3aJadd
3aIlMChIBaTh KPATKOE YCIOBUE, BBISBIIATh HEJOCTATOK JAHHBIX JJIsl pELICHUS 3aauH,
BBIOMPATH 3aKOHBI M (POPMYJIIBI, HEOOXOAUMBIE IS €€ pelIeHus], IPOBOAUTH PACUETHI
U CpaBHUBATh IIOJIyYEHHOE 3HAu€HUE (U3MUECKONM BEJIMYMHBI C HM3BECTHBIMU
JTAaHHBIMU;

pacmno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PELIUTh MHPU MOMOUIN (PUINIECKUX
METOZOB, HCIIONIb3YSl  ONMHMCAaHUE  HCCIEJOBAaHUS, BBIICIATH  IPOBEPSIEMOE
IPEIOJIOKEHNE, OLEHUBATh MPAaBUIBHOCTh MOPSAIKAa MPOBEIACHUS HCCIIEI0BaHUS,
JIeNIaTh BBIBOJIBI;

IPOBOAMUTH OIBITHl MO HAOMIONECHUI0 (PU3NYECKUX SBICHUA WU (PU3MUECKHX
CBOMCTB Ten (KamwUISIpHBIC SIBJICHHS, 3aBUCUMOCTH TaBJICHHUS BO3AyXa OT €ro
00bEMa, TemmepaTypbl, CKOPOCTH IIpolLecca OCTBbIBAHWS M HarpeBaHus Ipu
U3IYyYEHUU OT I[BeTa M3JIydarolien (TOoromamned) MOBEpXHOCTH, CKOPOCTh
UCHIApEHUs BOJBI OT TEMIEpaTyphl >KHIKOCTH W IUIOMATU €€ TOBEPXHOCTH,
AIIEKTPU3ALNA TEJI U B3aUMOJEUCTBUE DJIEKTPUYECKHUX 3apsiioB, B3aWMOJCUCTBHE
MOCTOSIHHBIX MAarHUTOB, BU3yalM3alldsi MarHUTHBIX IOJEH MOCTOSHHBIX MarHUTOB,
JEHCTBUSI MAarHUTHOI'O MOJIi Ha MPOBOJHUK C TOKOM, CBOICTBa 3JEKTPOMAarHura,



CBOMCTBA AJICKTPOJBHUTATENSI MOCTOSHHOTO TOKa): (OpPMYITUpPOBATH MPOBEPsieMbIE
OPEIIONIOKEHNs, COOUpAaTh YCTaHOBKY W3 NPEJIOKEHHOro 000pyAOBaHHUS,
OIKCHIBATh X0/ OMbITAa U (POPMYJIUPOBATH BHIBOJIBI;

BBITIOJIHATD MPSAMbIE U3BMEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOMN BIAXKHOCTH BO3TyXa,
CWJIbl TOKA, HAIPSDKEHMsI C MCIOJIb30BAaHUEM aHAJIOrOBBIX MPUOOPOB M JTaTYMKOB
(bu3nyecKuX BEIWYHMH, CPaBHHUBATh PE3yJIbTaThl U3MEPEHUH ¢ YYETOM 3aJaHHOU
a0COJTIOTHOM MOTPENTHOCTH;

IPOBOJMTD UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKOM BETMYMHBI OT JPYToH C
UCIIOJIb30BAHUEM TMPSMBIX HU3MEPEHHM (3aBUCUMOCTH COINPOTHUBIICHHUS MPOBOAHHUKA
OT €ro JUIMHBI, IUIOLAAW IONEPEYHOrO0 CEYEHHs] W YIEIBHOIO COINPOTHBIICHUS
BEILECTBA ITPOBOJIHHUKA, CUJIBI TOKA, HIYLIETO Yepe3 NPOBOAHUK, OT HANPSKEHNS HA
IIPOBOJIHUKE, HCCIECJOBAHUE IOCIEIOBATEIBHOIO W MApaJUIEIbHOTO COEIWHEHHM
IPOBOJHMKOB): IUIAHUPOBATh HCCJIENOBAHUE, COOMpPATh YCTAHOBKY M BBIIIOJIHATH
U3MEPEHMUS, CIEAYs NPEII0KEHHOMY TUIaHy, (UKCUPOBATH PE3YJIbTaThl OJYyUYEHHOM
3aBUCUMOCTH B BHJ€ TaOmul M rpaduKoB, JelaTh BBIBOJBI IO pe3yibTaTaMm
UCCJIEI0BAHHSI;

MPOBOJAUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUUUH (YeIbHAs TEMIOEMKOCTh
BELIECTBA, CONPOTHUBIICHUE IPOBOJHUKA, pabOTa M MOIIHOCTb 3JIEKTPUYECKOIO
TOKA): INIAHUPOBATh U3MEPEHUS], COOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY, CIIE1ys
MPENTI0KEHHOW HHCTPYKLWHU, U BBIYUCIIATH 3HAUEHUE BEJIMYNHBI;

coOMoaTh TMpaBUiia TEXHUKH O€30MacHOCTH Mpu padoTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

XapaKkTepU30BaTh MPUHLUIBI JIEHCTBUS H3YUYEHHBIX INPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € ONOpPOM HAa UX ONMCAHUA (B TOM YHUCIE: CUCTEMA OTOILICHHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIEPMETP, BOJBTMETP, CUETUMK DIICKTPUUECKOM
SHEPrUH, AJIEKTPOOCBETUTEIbHBIC NPUOOPHI, HArpeBaTeNbHbIE AIEKTPONPUOOPHI
(mpuMmepsl), AIEKTPUUYECKUE TNPEAOXPAHUTENH, DJIEKTPOMATHUT, AJIEKTPOABUTATENb
NOCTOSIHHOTO TOKa), HCIOJIb3Ys 3HAHUS O CBOMCTBaxX (PM3MUYECKUX SIBJICHUH M
Heo0XoauMble (PU3NUECKHE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M M3MEPHUTENIbHBIE MPUOOPHI MO
CXeMaM U CXEMaTUYHbIM pUCYHKaM (KUIKOCTHBI TEPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, JBHUraTelb BHYTPEHHErO CrOpaHus, 3JIEKTPOCKOII,
peocTaT), COCTaBIATh CXEMbl DJEKTPUYECKHX LeNneld C MOoCIeAOBATEIbHBIM U
napajuieNbHBIM  COSAMHEHHEM JJIEMEHTOB, pa3jinuas yYCIOBHbIE 00O3HAuYCHUs
AJIIEMEHTOB DJIEKTPUYECKHUX LIETIEH;

NPUBOIUTH TpPUMEpHl (HAXOAWTh HH(MOPMAMIO O TpHUMEpax) MPAKTHIECKOTO
UCIOJIb30BaHusl (PU3NYECKUX 3HAHMM B TOBCEIHEBHOM JXU3HU A OOeCredeHus
0€30MacHOCTH MpH OOpalleHUH C NpuOdOopaMu U TEXHUUECKUMU YCTPOMCTBAMH,
COXpaHEHUsl 3J0pOBbsi U COOJIOJIEHWS HOPM SKOJOTMYECKOrOo TOBEACHUS B
OKPYXaroUen Cpee;

OCYIIECTBIATh MOUCK MH(pOpMauuu (pu3nyeckoro coaepxanus B MHrtepHere, Ha
OCHOBE HMEKOIIMXCA 3HAHUM M MyTEM CPAaBHEHUS JOIOJHUTENIBHBIX HCTOYHUKOB



BBIICIIATh WH(POPMAIIUIO, KOTOpas SBISETCS MPOTHBOPEUYMBON WM MOXKET OBITH
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh TPU  BBIMOJHEHUU YYEOHBIX 3aJlaHUi  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (puznueckoro coaepikaHus, CIpaBOYHbIE MaTepHUasbl, PECYpPChl CETH
WurtepHer, BiageTh npuéMaMu KOHCHEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(dOpMAIUU U3 OAHOU 3HAKOBON CUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHBbIC MUCHMEHHBIC UM KpaTKHWE YCTHBIE COOOIIeHHSs, 0000Ias
uHOOPMAITUIO U3 HECKOIBKUX UCTOUYHUKOB (PU3MUECKOTO COJIEPIKAHMS, B TOM YHUCIIE
nyOJMYHO TPEACTaBIATh PE3yJbTaTbl IMPOEKTHOM WM  HCCIEA0BATEIbCKOM
NEeATEIbHOCTH, TPH HSTOM TIPAMOTHO HCIOIb30BaTh W3YUYEHHBIM MOHSITUIHBIN
anmapar Kypca (GU3uKH, COMPOBOXKIATh BRICTYILJICHUE TTPE3CHTAIIUCH;

MPU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HUCCICAOBAHMM (PU3MYECKUX TPOIIECCOB
pacrpenenarTb 0053aHHOCTH B IPYIINE B COOTBETCTBUU C MOCTaBICHHBIMU 3aJa4aMH,
CIIEIUTh 3a BBINOJIHEHUEM IUJIaHA JIEUCTBUI U KOPPEKTUPOBATH €ro, aJeKBATHO
OLICHMBATh COOCTBEHHBIM BKJIaJl B JACATEIBHOCTh TIPYMIbl, BBICTpAaUBAThH
KOMMYHUKATUBHOE B3aWMO/ICHCTBHE, MIPOSIBIISS TOTOBHOCTh Pa3pemiaTh KOHPIUKTHI.

K koniy oO6y4uenus B 9 Kjacce mpeIMETHBIC PE3YIbTaThl HA 0A30BOM YPOBHE JOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTh Y O0YUAIOITUXCS YMEHHUI:

UCIIOJIB30BaTh IIOHATHSA: CUCTEMA OTCYETA, MATEPUAIbHAsI TOYKA, TPACKTOPHS,
OTHOCUTENILHOCTh ~ MEXaHWYeCKOro  ABWXKeHMs,  jaedopmarus  (ympyras,
IJIACTUYECKas), TPEHHUE, IEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U
NEePEerpy3Ku, LEHTP TSKECTH, aOCONIOTHO TBEPJOE TENO, LEHTP TSAKECTH TBEPIOTO
T€Na, pPAaBHOBECUE, MEXAHMYECKHE KoJieOaHWsT M BOJHBI, 3BYK, HHQPA3ByK MU
YIBTPa3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, IIKaJa JJEKTPOMATHUTHBIX BOJIH, CBET,
OMU30PYKOCTh M JAIbHO30PKOCTh, CIIEKTPHI HUCIYCKAaHUS M TOTJIOLIEHUS, aibda,
OeTa- 1 raMMa-u3Iy4eHHs], U30TOIIbI, siIepHAs SHEPTETHKA,

pasnuyath SBJICHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJMHEIHOE JBH)KEHUE,
PaBHOYCKOPEHHOE  TMPSMOJMHEWHOE JIBUKEHUE, CBOOOJHOE TMAaJeHHE  Ted,
PaBHOMEPHOE JBWIKEHHE II0 OKPYKHOCTH, B3aUMOJICHCTBUE TEJl, PEAKTUBHOE
JBUKEHHE, KoieOaTenbHOe IBIKEHUE (3aTyXarollMe U BBIHYXKJIEHHBIE KOJIeOaHus),
PE30HAHC,  BOJHOBOE  JIBUJKEHHE,  OTPAXEHHE  3ByKa,  NIPSIMOJIMHEHWHOE
pacIpoCTpaHEHHe, OTpPaKCHUE W IPEIIOMJICHUE CBETAa, IIOJIHOE BHYTPECHHEE
OTpa)kKeHUE CBETA, Pa3JI0KEHUE OEJIOro CBETA B CIIEKTP U CJI0KEHUE CHEKTPAIBbHBIX
IIBETOB, JHCIEPCUS CBETA, €CTECTBEHHAS PAJAMOAKTUBHOCTb, BO3HUKHOBCHHE
JMHENYaTOro CIEKTpa M3JIyYeHHs) MO OMHCAHUI0 MX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBICHNE U3YUECHHBIX (DU3UMUECKHX SIBJICHHUI B OKPY’KaIOILIEM MUPE
(B ToM uyucie (uU3NYECKUE SBICHMSI B NPHUPOJE: NPUIUBBI U OTJIMUBBL, JBHKECHUE
maHeT COJIHEYHOM CHUCTEMbI, PEAKTUBHOE JBH)KEHHE IKUBBIX OpPraHU3MOB,
BOCIIPUATHE 3BYKOB >KMBOTHBIMH, 3€MIIETPSICEHUE, CEUCMHUYECKHE BOJIHBI, I[yHAMH,
9X0, I[BETa TeJl, ONTUYECKHUE SBJICHUS B MpPUPOAE, OUOJIOrMYEcKOoe JAEUCTBHE
BUJUMOTO, YJIbTPa(hUOIETOBOTO W PEHTTEHOBCKOIO HW3JIyYE€HUH, €CTECTBEHHBIN



pPaAMOaKTUBHBIN (POH, KOCMHUYECKUE JIY4YH, PATUOAKTUBHOE HW3ITyUYEHHE MPUPOIHBIX
MUHEPAJIOB, JEHCTBHUE DPAJIMOAKTHBHBIX W3IyYCHHM Ha OpPraHU3M 4YeJOBEKa), MpHU
TOM NEPEBOAUTH MPAKTUYECKYIO 3a/ady B YUYEOHYIO, BBIICIATH CYIIECTBEHHBIC
CBOMCTBA (TIpU3HAKH) (PU3NUYECKUX SBIICHUN;

ONMKCHIBATh HW3YYEHHBIE CBOMCTBA Tel M (U3MYECKUE SBJICHUS, HCIOIb3Ys
busndeckue BeIUYMHBI (CpEeIHSsI YW MIHOBEHHas CKOPOCTh Tejla  IMpHu
HEpPaBHOMEPHOM JIBM)KEHUHU, YCKOpPEHHE, NepeMelleHHe, MyTbh, YIJIOBas CKOpPOCTb,
CHUJIa TPEHUs, CHJIa YIPYTOCTH, CUjla TSXKECTH, YCKOpPEHHE CBOOOAHOIO MaJeHMsI, BEC
Tela, WMIIYJbC TeEJNa, HWMIYJIbC CHIIbI, MEXaHW4yeckas paboTa U MOIIHOCTb,
NOTEHI[MANIbHAS ~ SHEPrus Teja, MNOAHITOrO HAJ  IOBEPXHOCTBIO  3EMIIH,
NMOTCHITMATbHAS DHEPTUs CXKATOW MPYKUHBI, KUHETHYECKas DSHEPrus, IOJIHAS
MEXaHUYEeCKas IHEprusi, MepHoj U 4YacToTa KojeOaHWM, JIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTb CBETAa, MOKAa3aTellb MPEJIOMJIEHUSI Cpelibl), MpHU
ONMKMCAHUM TPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICT HCHOJIb3YEeMbIX BEJIMYHUH,
o00O3HaYeHUs MW  CIUHMIBI  (QU3WYECKUX  BEJIUYMUH, HAXOJUTh  (POPMYJIBI,
CBSI3BIBAIOIIME JIAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYWHAMHU, CTPOUTH
rpauKy U3yYEeHHBIX 3aBUCUMOCTEN (DU3UIECKUX BEITUYHH;

XapaKTepHU30BaTh CBOMCTBA Tell, (U3MYECKUE SIBIICHUS W TPOLIECCHI, HCIOIb3Ys
3aKOH  COXpPAaHEHUsI DHEPrud, 3aKOH BCEMUPHOTO  TIATOTEHHUS, MPUHIIMII
CYNEPIIO3ULIMH CHJI, IPUHIIUI OTHOCUTENbHOCTH ["anuiies, 3akonsl HeroTOHA, 3aKOH
COXpPaHEHUs HMITYJIbCa, 3aKOHbl OTPAKEHHMS W MPEJIOMJICHUS CBETAa, 3aKOHBI
COXpaHEHUsl 3apsJ0BOr0 M MAaCCOBOIO YHMCEN MPHU SIAEPHBIX PEAKLHSIX, IPH 3TOM
JaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHAa M 3alHUChIBaTh €ro MaTeMaTHYeCKOe
BBIPAKEHHUE;

OOBSICHATH (PU3UYECKHE MPOLIECCHl W CBOWMCTBA TEJ, B TOM YHWCJIE€ U B KOHTEKCTE
CUTyallMii  TPAKTUKOOPHUEHTHUPOBAHHOTO  XapakTepa: BBIABISTH  MPUIHHHO-
CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKHUX I11aroB C OMOPOM Ha
2-3 u3y4YEHHBIX CBOMCTBA (PU3UYECKHUX SIBIICHUM, (PUINUYECKUX 3aKOHOB WIH
3aKOHOMEPHOCTEM;

pemaTh pacu€THhe 3aJaud (OMHMpAIOUIMECs Ha CUCTeMy W3 2—3 ypaBHEHHUN),
UCTIOJNB3YS 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIOIINE (PU3NYECKUE BETMUMNHBI: HA OCHOBE
aHaiM3a YCIOBHUS 3aJlayd 3allMChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEAOCTAIONIME
WM W30BITOYHBIE JIaHHBIE, BBIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOJIUMBIE IS
pelIeHrs, TPOBOAUTH PACUYETHI W OIEHUBATh PEATUCTUYHOCTDh TOTYyUYEHHOTO
3HaYeHUS (PU3NIECKON BETUUHHBI;

pacrno3HaBaTh MPOOIEMBI, KOTOPHIE MOXXHO PEIIUTh MNPU MOMOUIN (PUINIECKUX
METOJIOB,  WCIIOJIb3Ysl ~ ONMCAHWE  HUCCIENOBAHMs, BBIACIATH  IIPOBEPSIEMOE
MPEANOJIOKEeHNE, OIICHUBATh MPABUIHLHOCTh MOPSAKA MPOBEICHUS HCCIEIOBAHUS,
JIeNIaTh BBIBOJIbI, MHTEPIPETUPOBATEH PE3yIbTaThl HAOIIOICHUI 1 OTIBITOB;

IPOBOAMUTH OIBITHl IO HAOMIONEHUI0 (PU3UYECKUX SIBICHUA WU (DU3HUECKHX
CBOMCTB Ten (M3ydyeHue BTOpPOro 3akoHa HpIOTOHA, 3aKOHA COXpAaHEHUs HSHEPruH,
3aBUCUMOCTH IE€pUO/a KOJEOAHHM NPY>KUHHOIO MasiTHUKA OT MacChl rpy3a u



KECTKOCTH TPYKWUHBI W HE3aBUCUMOCTh OT AaMIUTHTYIbl MalbIX KOJeOaHMH,
MPSMOJIMHEMHOE PACIpOCTpaHEHUE CBETa, pas3ioKeHHUEe Oeloro CBeTa B CIEKTD,
U3Y4YEHUE CBOMCTB HM300pa)K€HUs B IUIOCKOM 3€pKajieé W CBOMCTB HM300paKeHUS
npeaMeTa B coOUparoIieit JInH3e, HabJtoAeHUE CIUIONIHBIX U TUHEHYAThIX CIIEKTPOB
W3JIy4eHHUsI): CaMOCTOSITENIbHO COOUpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa
000pyI0BaHUs, OMMCHIBATH XOJ OIbITa U €T0 Pe3yJIbTaThl, JOPMYITHUPOBATH BHIBOIHI;
MPOBOJIUTH TIPU HEOOXOJUMOCTH CEpHUIO TMPSMBIX HU3MEPEHHH, ONMpenessis CpeaHee
3HAUCHUE HU3MEpSIeMOi BeNWYUHBI ((DOKYCHOE paccTOsSHUE COOUparoliel JIMH3BI),
000CHOBBIBaTh BBIOOD crioco0a n3mMepeHust (M3MEpUTEIIBHOTO TPUdopa);

MIPOBOJIUTH UCCIIEAOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BETUYMH C UCIIOJIb30BAHUEM
NPSAMBIX HM3MEpPEHU# (3aBUCHUMOCTh NYTH OT BPEMEHH TMPU PABHOYCKOPECHHOM
JIBIDKEHUU O3 HayaldbHOM CKOPOCTH, MepuoAa KoJieOaHWW MaTeMaTU4eCKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPAKEHHSI CBETA OT yTIJla NaJCHUs U
yria TOpelioMJIeHUss OT  yIrila TajeHus): IUIAaHUpOBaTh  HCCJEAOBaHMUE,
CaMOCTOATENIbHO COOMpATh YCTAHOBKY, (PUKCUPOBATH pE3yJbTaThl MOJYyYEHHOU
3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BHJIC TAOJHI] U TPadUKOB, J€1aTh BHIBOIBI IO
pe3ynbTaTaM MCCIIEeI0BaHMUS;

MPOBOJIUTh KOCBEHHbIE HM3MEpEHUs (U3MUYECKUX BEIMYMUH (CPEemHssi CKOPOCTh H
YCKOpPEHHE Teja TMpU PaBHOYCKOPEHHOM JBUKEHUHU, YCKOPEHHUE CBOOOIHOTO
najieHus, )XECTKOCTh MPYKUHBI, KOAPPUIIMEHT TPEHUS CKOTBKCHUS, MEXaHHMUECKas
paboTa ¥ MOIIHOCTh, YacTOTa W TEPUOJ KOJeOaHWH MaTeMaTUYeCKOro W
MPY>KUHHOTO MAasTHUKOB, ONTHYECKas CUJa COOMpAIOIIEH JIMH3BI, PaIUOAKTHBHBIN
GoH): TIaHUPOBATh HU3MEPEHHs, COOUpATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIIETYS TPEATIOKEHHOW HHCTPYKIIMHU, BEIYUCIIATh 3HAUCHHE
BEIMYMHBI W aHAIM3UPOBATH TOJYYCHHBIC PE3yJbTaThl C Yy4ETOM 3aJaHHOU
IIOTPEIIHOCTA U3MEPEHUM;

coONI0/IaTh MpaBWIa TEXHUKKM Oe30macHOCTH Tpu padbore ¢ JabopaTOPHBIM
o0opy/I0BaHUEM;

pasznuyaTh OCHOBHbBIE MPU3HAKH WM3YUYEHHBIX (DU3MYECKUX MOJIETIeH: MaTepHhalibHas
TOYKa, a0CONIOTHO TBEPJOE TEIO, TOUYCUHBIM HMCTOYHUK CBETA, JIyd, TOHKAs JIMH3A,
TJIaHETapHAast MOJIETh aTOMa, HyKJIOHHAS MOJIeTTh aTOMHOTO SIIPa;

XapaKTEepU30BaTh MPUHIMUIIBI JACHUCTBUS H3YUYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOWCTB C OMOpOM HA UX ONUCaHus (B TOM YHUCIE: CHUJAOMETP, JaTYUKU
MOJIOKCHUS, PACCTOSHUS MW YCKOPEHHWs, pakeTa, »OXOJOT, OYKH, IEePUCKOII,
doToammapar, ONTHYECKUE CBETOBOJIBI, CLIEKTPOCKOTI, TO3UMETpP, Kamepa Bruiibcona),
WCITOJIB3YS 3HAHUS O CBOMCTBAX (M3MUCCKUX SBICHUN M HEOOXOIUMBIE (U3HICCKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH HW3YUYEHHBIX TEXHHUYECKUX
YCTPOWCTB, HW3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKUX TIPOIECCOB TIPH
peIIeHNN Y4eOHO-TIPAKTHUECKUX 3a/ad, ONTHYECKHE CXEMBl IS IOCTPOCHHUS
M300paKEHHM B MIIOCKOM 3€pKajie U COOMPAIOIIEH JTNH3E;



MPUBOANTh TPUMEPHl (HAXOAUTh HWHGOPMAIMI0O O TIPUMEpPax) MPaKTUIECKOTO
UCIOJIb30BaHUs (DU3UYECKUX 3HAHWUW B TIOBCEAHEBHOM >KU3HU NJisi oOecreueHus
0e30MacHOCTH TpH OOpalleHUH C MNpUOOpaMu U TEXHUUYECKUMU YCTPOMCTBAMH,
COXpPAHEHHSI 3JI0POBbS W COOJIFOJICHUS HOPM DKOJOTHMYECKOrO TIOBEJICHUS B
OKPY’KarolEn Cpee;

OCYIIECTBJIATh TOUCK WHGoOpMaIuu (¢Gu3nueckoro cojepxkanus B VHTepHere,
CaMOCTOATENLHO (OPMYIUPYsT TMOMCKOBBIN 3aIlpoc, HAXOJUTh MYTH OMpPEAeSICHUS
JIOCTOBEPHOCTH TIOJyYeHHOW HWH(OpMAIMM HAa OCHOBE HMEIONIUXCS 3HAHUM U
JIOTIOJTHUTEIbHBIX UICTOUHUKOB;

UCIIOJIb30BaTh MPU  BBINOJIHEHUU YYEOHBIX 3aJlaHUd  HAYYHO-TOIMYJISIPHYIO
JUTEPATYpPy (DU3UYECKOTO COJIepkKaHUsI, CHPABOUYHBIE MaTepUalbl, PECYpPChl CETU
WNurtepHer, BiameTh npuéMaMu KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUS
nH(popMaIuu U3 OJTHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHbIC€ TMHMCHBMEHHBIE U YCTHBbIE COOOIIEHUS Ha OCHOBE
nHpOpMaIMu U3 HECKOJIBKMX HCTOYHUKOB (DU3WUYECKOTO COJAEpKaHMs, MyOJIUYHO
MPEACTABIATH PE3YJIbTAThl MPOESKTHOMN WM UCCIEA0BATEIBCKON IESITEIbHOCTH, TIPU
3TOM TPAMOTHO WCIIOJIB30BaTh HW3YUYEHHBIM ITOHATUWHBIA armapar H3y4aeMoro
paznena (QU3MKM W CONPOBOXKIATh BBICTYIJIEHWE TMpE3CHTAlMel ¢ y4éToMm
0COOEHHOCTEN ayIMTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHnoBanue pa3nesioB u (mudpossbie)
n/n TeM NporpamMMbI Beero | oHTpoabmbie | IlpakThyeckue o0pazoBaTe/ibHbIE
padoThbI padoThbI
pecypchl
Pazgen 1. ®usuka u e€ poJib B IOZHAHUM OKPY:KAOIIEro MUPa
bubmuoreka [JOK
1.1 ) - 2
HBHKA = Hayka o prpoe https://m.edsoo.ru/7f416194
but6mmoreka [IOK
1.2 ) 2 1
HBHHCCIHIE BEJIHHHD! https://m.edsoo.ru/7f416194
13 EcTecTBeHHOHAYyYHBII ) 1 bu6nuoreka [IOK
' METOJ MTO3HAaHUA https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3znen 2. [lepBoHayaibHbIE CBeIeHNsI 0 CTPOEHUM BelleCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHHE BeMlecTBa https://m.edsoo.ru/7f416194
JIBH>KEHUE U
2.2 B3aMMO/ICHCTBUE YaCTH 2 1 bubmorexa OK
' a H https://m.edsoo.ru/7f416194
BEIIIECTBA
)3 ArperatHble COCTOSHUSA 5 bubnuoreka [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Paznen 3. /IBuskeHue U B3aUMOAeCTBHE TeJl
bubmuoreka [JOK
3.1 M 3
CXAHITHECKOC ABIDKEIHE https://m.edsoo.ru/7f416194
30 Wuepnus, macca, 4 | bu6mmoreka [JOK
' IJIOTHOCTD https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. .B 14 1 2
33| Cuna. Buast cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. laBiieHune TBEPABIX TeJl, :KUAKOCTEN U ra3oB
Jasnenue. [lepenaua
41 JaBJIEHUS TBEPABIMU 3 bu6muoreka [JOK
' TETaMHM, KUIKOCTAMU U https://m.edsoo.ru/7f416194
razaMu
bu6mmoreka [JOK
4.2
Jlaerue KAKOCTH 3 https:/m.edsoo.ru/7f416194
bu6nmmoreka [JOK
4.3 A 6
TMOChEpHOE MaBACHHE https://m.edsoo.ru/7f416194
4.4 JleficTBrE KUAKOCTH H 7 2 3 bubmuorexa [JOK




rasa Ha IIOTpy>KEHHOE B
HUX TEJIO0

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

Hroro no pazgeny

21

Pazgen 5. Pabora 1 MOIIHOCTH. DHEpPrus

bubmuorexa [JOK
5.1 Pa6 3 1
aboTa 1 MOTHOCTD https://m.edsoo.ru/7f416194
bubmuoreka [JOK
32 TpocTie MeXaHH3MEI . ! https://m.edsoo.ru/7f416194
bubmuoreka [JOK
33 Mexanirieckas SHeprits 4 ! ! https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO 68 4 12
YACOB I10 ITPOT'PAMME
8 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne (undgposbie)
pa3aesioB U TEM Kontpoabnbie | IlpakTudeckue
n/n Bcero o0pa3oBaTe/bHbIE
NMPorpamMMbl padoThI padoTbI
pecypcbl
Pa3gen 1. TensioBbIe AiBJEeHUS
11 Crpoenue u 7 bubmmoreka [JOK
' CBOMCTBA BEIIECTBA https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
1.2 T 21 1
CTIOBBIC HPOLECCH > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2. DiekTpu4ecKue H MarHUTHbIE SIBJICHUSI
DIIeKTpUUYECKHE
21 3apsbl. 7 1 bubnmnorexa [JOK
' 3apsKEHHbIE Tea U https://m.edsoo.ru/7f4181ce
HUX B3aUMOJICUCTBUE
59 IlocTosiHABIH 20 5 7 bubnuoreka [JOK
' ANIEKTPUYECKUM TOK https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIA https://m.edsoo.ru/7f4181ce
)4 DNeKTpoOMarHuTHas 4 bubnmnoreka [JOK
' VHyKIUS https://m.edsoo.ru/7f4181ce
Nroro no pazaeny 37
PesepBHoe Bpems 3




OBIIEE KOJIMYECTBO

68 4 14.5
YACOB I10 ITPOI'PAMME
9 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHBIE
HaumenoBanue
Ne (ungposbie)
pa3aeyioB U TeM Kontpoabubie = IlpakTuueckue
n/n Bcero oOpa3oBaTejibHbIE
NPorpamMmsl padoThI padoTbI
pecypchl
Pa3zgen 1. Mexannueckue siBJeHHUS
MexaHnueckoe
11 JBIKEHUE U 10 | bubmuorexa [JOK
' CIIOCOOBI €T0 https://m.edsoo.ru/7f41a4a6
OTHMCaHUs
. bu6mmorexa [IOK
1.2 Bianmorerctaue e 20 ! 3 https://m.edsoo.ru/7f41a4a6
bubmmorexa [{OK
1.3 3aKOHbI COXpaHeHNHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3gen 2. Mexannueckue KoJ1e0aHUS U BOJHBI
21 MexaHndeckue 7 3 bu6mmorexa [IOK
. KoneOanus https://m.edsoo.ru/7f41a4a6
29 MexaHndeckue g | 3 bubnuoreka [JOK
' BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15

Pa3nen 3. DiekTpomMarHuTHoOE MoJie U

JJICKTPOMAIrHUTHBIC BOJTHBI

DJIEKTPOMArHuTHOE
31 oJje u 6 ) bubmuoreka [JOK
' DJIEKTPOMAarHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJTHBI
Hroro no pazneny 6
Paznen 4. CBeToBbBIE ABJIEHUS
3aKOHEI
4.1 acIpOCTpaHCHUS 6 2 buomorexa [IOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
CBeTa
JInH3E 1 - 1OK
HOIMOTEKA
4.2 6 3
ofrriHecine https://m.edsoo.ru/7f41a4a6
npudopbI
43 Pasnoxxenue Oeoro 3 5 bubnuoreka [JOK
' CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6




Hroro no paszneny 15
Pa3gen 5. KBanToBbIe IBJICHUS
Hcnyckanve u
5.1 MOTJIOIIEHHE CBETA 4 1 bubmmorexa LIOK
' Hl https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrtpoeHue aTOMHOTO 6 1 bu6mmoteka [IOK
' anpa https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
33 FlaepHbie peakiuin ! ! https://m.edsoo.ru/7f41a4a6
Utoro no pazaeny 17
Pa3nes 6. [loBTOpHTENBbHO-00001IAK0IIHI MOLY.Ib
[ToBTOpEHME N
6.1 00o001IeHHe 9 5 bubmmoreka [JOK
' CoJlepIKaHus Kypca https://m.edsoo.ru/7f41a4a6
¢u3uku 3a 7-9 xnacc
Htoro no pazneny 9
BIIEE KOJIMYECTB
OB o1 CTBO 102 27

YACOB 110 ITPOTPAMME




HOYPOUYHOE IIVIAHUPOBAHUE
7 KIIACC

n/n

Tema ypoka

KoauuecTBo yacon

Kour
poJb
Bcero HbIe
pado
ThI

IpakTu
YyecKHe
padoThI

J1eKTPOHHBbIE HU(PPOBLIE
o0pa3oBaTejIbHbIE PecypChI

®dusuka — Hayka o npupoje. SBieHus
npupobl. Puznyeckue IBICHUS

MexaHn4decKue, TCIUIOBEIE,
3JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUSI

du3nyeckue BETUYNHBI U UX HN3MCPCHUC

VYpoxk-uccienosanue "M3mepenue
TEeMIIEPaTyphl PU TTOMOIIU
KHUJKOCTHOTO TEPMOMETpPA U AaTYUKa
Temrneparypsl"”

Kak ¢u3uka u apyrue ectecTBeHHbIE
HAYKH U3y4aloT IPUPOY.
EcTtecTBeHHOHAYYHBIN METO]T TO3HAHMUS.
Onucanve GU3NIECKUX SBJICHUH C
IIOMOILBIO MOJIEIEeN

VYpok-uccnenosanue "lIposepka
THIIOTE3BI: TANBHOCTH MOJIETA MIapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM
0oJbIe, yeM 0oJIblle BhICOTa mycKa'"

Crpoenue BemiectBa. OMBITHI,
JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
BeleCTBa

bubnnoreka [IOK
https://m.edsoo.ru/ff09f72a

bu6mmorexa [{OK
https://m.edsoo.ru/ff09fe0a

Z[BI/I)KCHI/IG qacTull BCIICCTBA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a013e

Ypok-uccinenoBanue «ONbITH IO
Ha0JII0JIEHUIO TEIIOBOTO PaCIIUPEHUS
ra3oB»

10

ArperaTHble COCTOSIHUS BEIIECTBA

11

12

B3anMocBs3b MeX1y CBOWCTBAMU
BELIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX U MX ATOMHOMOJIEKYJIIPHBIM
cTpoeHreM. OcoOeHHOCTH arperaTHbix
COCTOSTHUI BOJIbI

Mexanunueckoe qBrxeHUE. PaBHOMEpHOE
Y HEPaBHOMEPHOE JBUKEHHUE

bubnuoreka [JOK
https://m.edsoo.ru/ff0a0378

but6mmoreka [JOK
https://m.edsoo.ru/ff0a05c6

13

Cxopocts. Enunaniiel ckopoctu

but6mmoreka [JOK




https://m.edsoo.ru/ff0a079¢

bu6nuoreka [JOK

14 PacueT myTi 1 BpeMeHM IBUKEHUS hitps:/m.cdsoo.ru/ff0a0acd
Nueprusa. 3axoH MHEPIINH.

15 BsapII)Moz[eﬁCTBHe TeJ'IpKaK MpUYMHA buGnuorexa [IOK

https://m.edsoo.ru/ff0a0c10
WU3MEHEHUsI CKOPOCTH JIBUKEHUS TEJ

16 IInorHOCTE BemecTBa. Pacuer Maccel u bubnuoreka [JOK
o0beMa Tea 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee

17 Jlaboparopuas pabota «Onpenenenue
IJIOTHOCTHU TBEPAOTO TEJa»

18 Pemenue 3amgau no treme "IlnoTHOCTH bubmuoreka [JOK
BenrecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepucTUKa

19 B3auMoieicTBus Ten. Cuiia ynpyrocTu.
3akon ['yka
JlaboparopHnas pabota «3ydenue

20 3aBHCUMOCTH pacTshKeHHUs (J1eopMarnn)

MIPY>KUHBI OT MPUIIOKEHHOMN CHIIBI»

21 SIBnenue TaroreHus. Cuma TSKECTU
CBs13b MEX]ly CUJION TSAKECTU U MacCcoi

22 tena. Bec Tena. Pemenue 3agau mo reme brbmmorexa [HOK
" " https://m.edsoo.ru/ff0al778

Cuna TsKxecTu

7 Cuia TSKECTH Ha IPYTUX TUTAHETaXx. bubnnorexa [JOK
OU3NYECKHE XAPAKTEPUCTUKH TIIAHET https://m.edsoo.ru/ff0al502

bubnuoreka [JOK

24 Hswmepettne ciu. JlsamomeTp https://m.edsoo.ru/ff0al8cc

bu6mmorexa [IOK

25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al 778

%6 Crno)xeHue IByX CHJI, HallpaBJICHHBIX IO bubnmnorexa [JOK
OJIHOM MpsiMOi1. PaBHOIEMCTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70

7 Pewenue 3anay no reme
"PaBHonelicTByrOMmas cu'

)3 TpeHue CKOJIbKEHUS U TPEHUE TOKOSI. bubnuorexa [JOK
Tpenue B IpUpoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlabopartophnas pabora «3yueHnue

79 3aBUCUMOCTH CUJIbI TPEHUSA CKOJIbKECHUSA bubnuorexa [[OK
OT CHWJIBI JJABJIEHUS U XapakTepa https://m.edsoo.ru/ff0alcc8
COIMPUKACAIOLIUXCS TOBEPXHOCTEM»

30 Pemenue 3agau Ha onpeneneHue
PaBHOJEHCTBYIOIEH CUITBI
Pewenue 3anau no remam: «Bec Tenay,

31 «I'padpuueckoe u300pakeHUE CUII», bubmorexa [TOK

. https://m.edsoo.ru/ff0alde0
«Cunby, «PaBHOAECUCTBYIOIIAS CHID»
32 KonTponbhas paboTa 1o remam:




«MexaHnnueckoe JBUxKeHuEe», «Macca,
IJIOTHOCTBY, «Bec tenay, «I'padudeckoe
nzoOpaxenue cuim, «CUIbD

3 Hasnenne. CriocoObl YMEHBIICHUS U bubnnorexa [IOK
YBEJIWYCHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBiienue ra3a. 3aBUCUMOCTD JaBIICHHS bubmmoreka [JOK
raza ot 00béma, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHus TBEPABIMU TEIAMHU, bubmmoreka [JOK
KUIKOCTAMU U razaMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBiieHHE B KUIKOCTH U rase, bubnnorexa [JOK
BBI3BAHHOE JICHCTBUEM CHUJIbI TSXKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3amad mo treme «/laBinenue B bubmuoreka [JOK
KUJKOCTH U Traze. 3akoH [Tackans» https://m.edsoo.ru/ff0a2826
bubmuoreka [JOK
38 Coobuaiowecs cocy ! https://m.edsoo.rny/ff0a2970
39 IM'uapaBauyeckuii mpecc bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manometpsl. [TopirHeBoM KUIKOCTHBINA
Hacoc
Atmocdepa 3emmn. [Tpuannb
A1 CYIIIECTBOBAHMS BO3IYIIHON 000I0YKH bubnuorexa [JOK
3emutn. 3aBUCUMOCTh aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HAJl YDOBHEM MOPS
bu6mmorexa [IOK
42 Bec Boznyxa. ATMocdepHoe 1aBieHue hitps.//m.edsoo.ru/ff0a2b5a
43 W3mepenne atMocepHOTo 1aBIeHUS. bubmuorexa [JOK
Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTH aTMOC(HEPHOTO JTaBIICHUS bubnmnorexa [JOK
OT BBICOTBI HaJ| YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepouna. AtmochepHoe bubnmnoreka [JOK
JIABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau o teme "AtmocdepHoe
naBieHue"
JelicTBue ®KUIKOCTH U rasa Ha
47 IIOTPY>KEHHOE B HUX TEJIO. ApXHMEI0Ba bubmmorexa LIOK
https://m.edsoo.ru/ff0a3276
cuita
Jlaboparopnas pabota «Onpenenenue
48 BLITaEKMBEmm:ﬁ CHUJIBI, JlefII)CTByIOHIefI bubmorexa LOK
https://m.edsoo.ru/ff0a33fc
Ha TeJO, OTPY>KEHHOE B KHUIKOCTHY
JlaGopaTopHnast paboTa 1o Teme
49 «VccnenoBanue 3aBUCUMOCTH Beca Teja bubmuoreka [JOK
B BOJIE OT 00bEMa MOTPYKEHHON B https://m.edsoo.ru/ff0a3514
KHUIKOCTh YaCTH TEJIa
50 [InaBanue Ten bubmuoreka [JOK




https://m.edsoo.ru/ff0a3a96

JlaboparopHnas pabota
"KoncTpyupoBanue apeoMeTpa uiu

31 KOHCTPYUPOBAHUE JIOJKH U OMpe/iesieHne 1
€€ rpy30n01bEMHOCTH "
Pemenue 3anau no remam: «IlnaBanue
52 cynoB. BoznyxomnnaBanuey, «JlaBienue buGnnorexa [IOK
. https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUAKOCTEH U ra30B»
bubnuoreka [JOK

>3 Mexarurieckas padora https://m.edsoo.ru/ff0a3f82

bubnuorexa [JOK

>4 MommocTs. EAuHAIE MOIHOCTH https://m.edsoo.ru/ff0a3{82

55 VYpok-uccinenoBanue "Pacy€r MolHoOCTH, 1
pa3BUBaEeMOM MpH MOABEME T10 JECTHHUILIE"

6 [Ipoctele MexaHU3MBI. Ppruar.

. PaBHOBecue cun Ha pbiuare
KonTponbhas pabota no teme

57 «/laBieHue TBEpABIX TEIN, KHUAKOCTEH U
ra3oB» / Beepoccwuiickast mpoBepoyHast
pabota
PesepBHblit ypok. Pabora ¢ Tekctamu 1o

58 Teme «JlaBieHue TBEPABIX TE, bubmuoreka [JOK
KUIKOCTEHN U ra3oB» / Beepoccuiickas https://m.edsoo.ru/ff0a4ffe
IIpoBepoyHas paborta
Prruaru B TexHuKe, OBITY ¥ IPUPOJE.

59 JlaGoparophas pabota «};/ICCJII:;I[Iz)BaHI/Ie 0.5 bubnuotexa LIOK

. https://m.edsoo.ru/ff0a478e
YCIIOBUI1 paBHOBECHSI phIuara»

60 Pemenue 3agau o Teme «Y coBUs bu6mmorexa [IOK
paBHOBECHs pblyara https://m.edsoo.ru/ff0a48a6
Koaddutment monesHoro neiictBust
Mexanusma. JlaboparopHas pabora

61 . 0.5
«M3mepenne KIIJI HakIOHHON
TIJIOCKOCTH

6 Pemenue 3amay o reme "Pabora, bubmmoreka [JOK
mortHocTh, KITJT" https://m.edsoo.ru/ff0a4c48

63 Mexannueckas 3Heprust. Kunernueckas bu6muoteka LIOK
Y IIOTEHLIYaIbHas DHEPrus https://m.edsoo.ru/ff0a4252

64 3aK0H COXpaHEHUST MEXaHUIECKOM bubnmnoreka [JOK
SHEpPruu https://m.edsoo.ru/ff0a4360
YPOK-3KCIEPUMEHT 10 TEME
"ODKCIIEpUMEHTAJIBHOE ONIPEIEIICHNE

65 W3MEHEHUSI KHHETUYECKON 1 1

MMOTEHIMAIBHOW SHEPTUH IIpU
CKaTBIBAaHWH TeJa MO HAKIIOHHOMN




MJI0CKOCTH"
66 Kontponbnas pabora o teme «Pabora u 1 1
MOILHOCTb. DHEPIUsD»
67 PesepBHblit ypok. Pabora ¢ Tekcramu 1o | bubnmoreka [JOK
TeMe "MexaHnueckoe IBUKeHUe" https://m.edsoo.ru/ff0a4ee6
Pesepsubiit ypok. Pabora ¢ Tekctamu 1o
68 1
teme "Pabora. Momnocts. Dueprus"
OBIIEE KOJIMYECTBO YACOB I1O0 68 4 12
[MPOT'PAMME

8 KUITIACC
KosanuecTBo yacos
Kont
Ne Tema ypoxka Bee poJib Hpa]ch[qe SHeKTpOHHbIe Hl/l(l)pOBLle
n/n HbIE CKHe o0pa3oBaTe/IbHbIE pecypchl
ro pa6o padoThI
Thbl
OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-
1 KHHETUYECKON TEOPUM U UX OIBITHHIC 1 bubmorexa [TOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJT 1
3 Mopenu TBEPAOTO, JKUIKOTO U | bubnnorexa [IOK
ra3000pa3HOr0 COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEeHnE CBOMCTB TBEPAOTO,
4 YKUJIKOTO ¥ Ta3000pa3HOTO COCTOSTHUMA |
BEIIESCTBA HA OCHOBE MOJIOKCHUM
MOJIEKYJIIPHO-KMHETUYECKOW TEOpUHU
5 Kpucraminueckue u amopgHsbie Tena 1 bubmmorexa LIOK
P P https://m.edsoo.ru/f0a5800
6 CmauyuBaHue U KanUWUISIPHOCTD. | bubmuoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paciMpeHye U CxaThe 1 bubmmorera [IOK
P P https://m.edsoo.ru/ff0a5a26
g Temneparypa. CBsi3b TeMIiepaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBUKEHUS YaCTHI]
9 Baytpennsis sneprusi. CriocoObt | bubnuotexa [[OK
U3MECHEHUS BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
but6mmoreka [JOK
10 Buasl Terionepenauu 1 1

https://m.edsoo.ru/ff0a6412

VYpok-koHpepennus "IIpakTuueckoe
1 HCIIOJIE30BAHUE TCIUIOBLIX CBOMCTB
BEILIECTB U MAaTEPUAJIOB B LEIAX

sHeprocOepexeHus"”

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a65c0




2 KoauuectBo TemnoTel. Y nenbHas Bbubnuoreka [JOK
TETIIIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIUIOBOTO OanaHca. bu6muotexa [IOK
TennooOMeH U TEIOBOE PAaBHOBECUE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHas pabora "VccnenoBanue
14 SIBJICHHSI TETUTOOOMEHA MPU CMENTMBAHUN bubmorexa [OK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BOJbI
Pacder konnyecTBa TEMIOTHI,
15 HEO0OXOMMOTO JIJIsl HAarpEeBaHUS Tella U
BBIJICTISIEMOTO UM TIPU OXJIAXKICHUH
16 JlaGopatopHas pabota "Omnpenenenue bubmmorexa [IOK
YAEJIbHON TEII0EMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0
17 DOHeprus TOIMBa. Y JeabHas TEIoTa bu6mmotexa [IOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaHUE
18 KPUCTAJNIMYECKUX Tel. Y IenbHas bubmmorexa HOK
P ' https://m.edsoo.ru/ff0a71d2
TEIJIOTA IJIaBJICHUS
19 JlaboparopHas pabora "OnpeneneHue bubnuorexa [JOK
YAEJIbHOW TEIIOTHI TUIABJICHUS JibJa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue U KOHAEHCALIUS. bu6nuoreka LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas Temiaora
)1 apooOpa3oBaHUs U KOHJCHCAIUH. bubmmoreka [JOK
3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMochepHOTro aBICHHUS
Brnaxnocts Bo3ayxa. JlabopaTopHas
22 abora "Onpenenenne OTHOCUTENLHOMN bubnmorera [TOK
P P ’ https://m.edsoo.ru/ff0a7628
BJIQYKHOCTH BO3/yXa
3 Pemenue 3anau Ha onpeneneHue
BJIQYKHOCTH BO3/yXa
[TpuHIHITB pabOTHI TEIIIOBBIX
24 nBu rateneit . [laposas T ypOu H a.
JIBuraTens BHyTPEHHETO CTOPAHMS
KII/I TermoBoro nBuraresns. TemnoBbie
25 JIBUTaTEIU U 3allliTa OKPYKarolel buGnnorexa [IOK
py https://m.edsoo.ru/ff0a7c7c
cpembl
%6 3aKOH COXpaHEHUs U MPEBPALLICHUS
SHEPTUHU B TEIJIOBBIX IMpoOIIeccax
[ToaroToBKa K KOHTPOJIBHOU paboTe 1O
27 teme "TemtoBeie sBiaeHus. MI3MeHeHNE bubmmorexa [JOK
L . https://m.edsoo.ru/ff0a832
arperaTHbIX COCTOSIHU BellecTBa
KonTponbhas pabota no teme
| bubnuoreka [JOK
28 Tennoseie saBiaenus. U3amenenne

arperaTHbIX COCTOSIHMM BeniecTa'

https://m.edsoo.ru/ff0a86ae




Onekrpuzaius Ten. [IBa poaa

29 INEKTPUUYECKUX 3apsI0B

30 VYpok-uccienoBanue "IneKTpU3ALMS TEI 1
MHAYKLIHEH U IIPU CONTPUKOCHOBEHUN"

31 B3anmoneiicTBue 3apsSKEHHBIX TEIN. bu6nmoreka [JOK
3akoH Kynona https://m.edsoo.ru/ff0a87¢e4
DnekTpuyeckoe nosie. HanmpskeHHOCTD

32 3NeKTprdecKoro noJjst. [Ipunnmn bubmorexa [IOK

. https://m.edsoo.ru/ff0a8a0a
CYNEPHO3UINH IEKTPUUECKUX MOJIeH
3 Hocurenu snexkrpuyeckux 3apsijoB.
OneMeHTapHbIi 3apsia. CTpoeHue aTtoma

34 [IpoBOHUKY U JUANEKTPUKHU. 3aKOH bubmuoreka [JOK
COXPaHEHUS JIEKTPUUECKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6

35 Peuienue 3a1a4 Ha NPUMEHEHNE CBOMCTB bubmuorexa [JOK
3IIEKTPUYECKUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKU TOK, YCIOBUS €r0

36 cymectBoBanus. Mictounuku bubnnorexa [IOK

https://m.edsoo.ru/ff0a95a4
AJIEKTPUYECKOTO TOKA
37 JIeficTBHS 2IIEKTPUYECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue

38 AJIEKTPUYECKOTO MO0JIsl HA MPOBOJIHUKU U 1
JUAIEKTPUKA"

19 DJIEKTPUYECKHUM TOK B METaJLIax, bubnmnorexa [JOK
KMAKOCTSX U rasax https://m.edsoo.ru/ff0a9838

40 DneKTpruyecKas Lielb U €€ COCTaBHbIE
qacTu
Cua Toka. JlaboparopHas pabota

41 "U3mepenue u peryanpoBaHUE CHITBI 0.5 bubmorexa HOK

" https://m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTPUYECKOE HANIPSIKEHUE.

4 Bonsr™metp. JIaboparopHas padota 0.5 bubnmnoreka [JOK
"N3mepeHue u peryinpoBaHue https://m.edsoo.ru/ff0a%14
HanpspkeHus"

43 CornpoTuBiieHre TPOBOAHUKA. Y ACIIbHOE bubnmnoreka [JOK
COIPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTb

44 AIEKTPUUECKOTO COITPOTUBIICHUS 1 bubmuorexa [JOK
NPOBOJHHUKA OT €ro AJIMHBI, IIOIAIN https://m.edsoo.ru/ff0aa738
IIONIEPEYHOI0 CEUEHUs U Marepuana'

45 3aBUCUMOCTb CHJIbI TOKA OT HApPsKEHUSI. bu6muoteka LIOK
3akoH OMa AJ1s yyacTKa LeH https://m.edsoo.ru/ff0aa44a

46 JlaGopaTtopHas pabota "VccinenoBanue | bubnmnorexa [JOK

3aBUCUMOCTH CHUJIBI TOKA, HAYIICTO Y€PE3

https://m.edsoo.ru/ff0aa04e




PE3UCTOP, OT COIIPOTUBIIEHUSI PE3UCTOPA
Y HalpspKeHUs: Ha pe3ucTope”

IlocnenoBaTenbpHOE B napaajiCJIbHOC

47
COCIMHEHHUSI IPOBOAHUKOB
JlaGopaTtopHas pabora "IIpoBepka
43 MPaBUJIA CIIOKEHUS HATTPSKEHUM MPH bubnmnorexa [JOK
[IOCIEA0BATEIbHOM COEIUHEHUU ABYX https://m.edsoo.ru/ff0aaas58
pe3uctopoB”
JIabGopartopHas padora "l[Iposepka
49 I aBI/II)J'Ia ,Z[IJ)'ISI CI/IIJ)'IBI TOKa r[pH ’ buGnnorexa [IOK
p P " https://m.edsoo.ru/ff0aadle
napasuieIbHOM COEAMHEHUH PE3UCTOPOB
Peuienue 3a1au Ha NpUMEHEHUE 3aKOHA
50 Oma 1J1g pa3InyHoOro COeIMHEHNS buGnnorexa [IOK
p https://m.edsoo.ru/ff0aaf8a
MIPOBOJHUKOB
51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO bu6nuoreka [JOK
Toka. 3akoH J[xxoymns-Jlenma https://m.edsoo.ru/ff0ab124
JlaGopaTtopHas pabota "OnpeneneHue
52 a00TBI M MOIITHOCTH DJIEKTPUUECKOTO bubnmorexa [IOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUYECKHE LICTIH U TTOTPEeOUTETN
53 SIIEKTPUUECKOI DHEPTUU B OBIT bubnmorera [TOK
P P Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanue
54 ITocTOsIHHBIE MATHUTEI, KX
B3aUMOJCHCTBHE
55 VYpok-uccnenosanue "M3yuenue nonein bubnmnorexa [JOK
IIOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MaroHutHoe moJjie
56 3eMIu U ero 3HadYeHue JJIs )KU3HH Ha bubnnorexa [IOK
https://m.edsoo.ru/ff0acOba
3emne
[ToarotoBka Kk KOHTPOJILHOU PabOTE MO
57 TeMe "DIEeKTPUYECKUE 3apsiibl. bubmuorexa [JOK
3apspKeHHbIE TeNa U UX B3aMMOJICHCTBHSL. https://m.edsoo.ru/ff0abd2c
ITocTosiHHBIN IIEKTPUYECKHUM TOK"
KonTponbhas pabota no teme
"DHeKTpUUECKUE 3apsabl. 3apsHKEHHBIE
58 Tela u Ex BBaI/IMO,Z[CI;ICTBI/I}I ’ bubmorexa [OK
. L | https://m.edsoo.ru/ff0abea8
[TocTosiHHBIHI eKTpUYecKuit TOK" /
Bcepoccuiickas npoBepouHas paboTa
PesepBHbIii ypok. Pabota ¢ Tekctamu mmo
59 TeMe "I1oCTOSIHHBIN 3IEKTPUIECKUN TOK" bubmmorexa TIOK
. p https://m.edsoo.ru/ff0acdc6d
/ Beepoccuiickas mpoBepouyHasi paboTta
OmneIT OpcTena. MarauTHoe nosue
but6mmoreka [JOK
60 3JIEKTPUYECKOIr0 TOKa MaruuTHoe 1mose

KaTyHlIKu ¢ TOKOM

https://m.edsoo.ru/ff0ac1d2




61

[IpumeHeHHe AIMEKTPOMArHUTOB B
texHuke. JlabopaTopHas pabora
"U3ydyeHue neicTBUS MArHUTHOTO TTOJISI
Ha NMPOBOJHUK C TOKOM"

0.5

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

62

DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
Hcnons3oBanue 31€KTpOABUraTeIc B
TEXHUYECKUX YCTPOICTBaxX U Ha
tpancnopre. JlaboparopHas pabota
"KoHcTpyupoBanue u nzyueHue paboTsl
AJIEKTPOJBUTATEIIS "

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

Omnbitel @apazes. 3akoH
3MEeKTpOMarHuTHOU nHAyKuuu. [IpaBuno
Jlenna

64

Onekrporereparop. Crocoob
MIOJTYYEHHUS JJIEKTPUUECKON SHEPTUH.
DJIEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX
UCTOYHUKAX SHEPTHU

65

[ToaroroBka K KOHTPOJILHOU PabOTE 1O
TeMe "DIEeKTPUUYECKUE U MarHUTHBIC
SIBICHUA"

66

67

KonrtposnbHas pabora 1mo reme
"DJIeKTpUUECKHE U MATHUTHBIC SIBJICHUS"

PesepBHbIii ypok. PaboTa ¢ Tekctamu 1mo
teme "TemnoBbie siBaeHUS"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0acb14

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

68

PesepsnbIii ypok. Pabota ¢ Tekctamu mmo
Teme "MaraurtHsie sBieHus"

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

68

14.5

9 KJIACC

n/m

Tema ypoka

KoanuecTBo yacoB

Bce
ro

Kont
poJb
HblEe
pabo
ThbI

IIpakTu
Yyeckue
padoTbI

DJIeKTpPOHHBIE I (PPOBBIE
oOpa3oBaTebHbIE pecypchl

Mexanudeckoe OBMKEHHUE.
MarepuanbHas TOUKa

Cucrema orcueta. OTHOCUTEIBHOCTD
MCXaHHUYCCKOI'O ABMKCHUA

but6mmoreka [JOK
https://m.edsoo.ru/ff0ad474

PaBHOMEpHOE TPSAMOJIMHENHOE
JBUKECHHE

but6mmoreka [JOK
https://m.edsoo.ru/ff0ad19a




HepaBHOMepHOE NpAMOIUHENHOE

4 nBmxeHue. CpeHsisi ¥ MTHOBEHHAs
CKOpPOCTH
5 [IpsimonrHENHOE PaBHOYCKOPEHHOE bubnnorexa [IOK
JB>KEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CKopoCTh IPSAMOJIMHEUHOTO
6 PaBHOYCKOPEHHOTO JBIKeHUs. ['paduk
CKOPOCTH
JlabopaTtopHas pabota "Onpenenenue
7 yCKo;)eHHE TeJ‘I;) npu paBHOI})/Cf(OpeHHOM bubmorexa [IOK
. " https://m.edsoo.ru/ff0adb18
JIBM>KEHUU 10 HAKJIOHHOM MIOCKOCTH
g CBobOoaHoe najenue Tei. OnbIThI
lanunes
PaBHOMEpHOE ABMXKEHUE IO
9 oKpykHOCTH. llepron u yacrora bu6nuoreka [IOK
oOparenus. JIuneitHast u yriioBas https://m.edsoo.ru/ff0ae176
CKOPOCTH
10 LleHTpOCTpEMUTENHHOE YCKOPEHUE
. bubmuoreka [JOK
11 [TepBbiii 3akoH HeroTOHA. BekTop cuibl hitps://m.cdsoo.ru/f0ac6 12
12 Bropoii 3akon HeroTOHA. bubnuorexa [JOK
PaBHOelicTBYIOIIAsA cHita https://m.edsoo.ru/ff0ae72a
13 Tpetuit 3akon HetoTona. Cynepno3unus bubnuorexka [JOK
cun https://m.edsoo.ru/ff0ac982
14 Pewienue 3anau Ha npUMEHEHUE 3aKOHOB bubmoreka [JOK
HeroTona https://m.edsoo.ru/ff0aebbe
bubmmoreka [JOK
15 Cra ynpyroctH. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau no teme «Cuna
YOPYTroCTH»
17 JlabopaTtopHas paborta «Omnpenenenue bubmuorexa [JOK
JKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0ace28
bu6mmorexa [IOK
18 Cra Tperms https://m.edsoo.ru/ff0af738
19 Pewienue 3amau no reme «Cuiia TpeHUS» bubnmorexa [TOK
https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHas pabota "Onpenenenue bubnuotexa [JOK
KOd(UITUEHTa TPEHHSI CKOTbXEeHUS" https://m.edsoo.ru/ff0af8be
Pemenne 3amay mo treme "3aK0HEI
21 Hprorona. Cuna ynpyroctu. Cuna bubmmorexa [IOK
N https://m.edsoo.ru/ff0afb8e
TpEHUs
Cuia TSKeCTU U 3aKOH BCEMUPHOTO
22 TATOTEHUS. Y CKOpEHHE CBOOOTHOTO buGnnorexa [IOK
https://m.edsoo.ru/ff0af044

MaJIcHUS




Ypok-koHpepeHnwus "J[BrkeHne Ten

23 BOKPYT T'PaBUTAIIMOHHOTO IIEHTpa
(Conneunas cucrema). ['amaktuxu"
24 Pemenue 3amad mo teme "Cuma TsKeCcTH bubmuoreka [JOK
Y 3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
)5 [lepBast kocMHU4€eCKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBecHe MaTepuaaIbHOW TOYKH.
AoGcomoTHO TBEpOE Teno. PaBHoBecue
26 TBEPIOrO TeNa C 3aKPEIJIEHHON OCBHIO buGnuorexa [IOK
P P https://m.edsoo.ru/ff0afe36
BpaieHusi. MomeHT cuiibl. LleHTp
TSDKECTH
PaBHOBecHe MaTepuaaIbHON TOYKH.
AoOcomoTHO TBEp0E Teno. PaBHoBecue
27 TBEPOTO TeJa C 3aKPETUIEHHON OChIO
BparieHusi. MoMeHT cuibl. [leHTp
TSDKECTH
)3 Pewmenue 3anay no reme "MOMEHT CHIIBI. bubmuorexa [JOK
Lentp TsxecTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
29 TeMme "MexaHN4eCKOe ABMKEHUE bubmorexa LHOK
. | ' https://m.edsoo.ru/ff0b0408
BzaumoneiicTrue Ten
KonrtponsHas pabora no Teme
30 "MexaHN4eCKO€e IBIKEHUE bubnnorexa [IOK
N " ’ https://m.edsoo.ru/ff0b06ec
BzaumopeiicTBue Ten
Nmnynbc Tena. UMmmynse cuibl. 3aK0H
31 COXpaHEHHUS UMITyJIbca. YIIPYyroe u bubmorera [JOK
p yapea. STpy https://m.edsoo.ru/ff0b07fa
HEYTIPYTroe B3auMOJCICTBIE
1 Pemenue 3amau no treme "3akoH bu6mmorexa [IOK
COXpaHEHUs UMITyJibca" https://m.edsoo.ru/ff0b096¢
3 VYpok-koHpepennus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bubnuoreka [JOK
34 Mexaaundeckasi paboTa 1 MOITHOCTh
P B https:/m.edsoo.ru/ff0b0a84
35 PaGoTa cuiibl TSDKECTH, CHUITBI YIIPYTOCTH bubnmnoreka [JOK
W CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS IPU PABHOMEPHOM
JBUKEHUHU TeJIa 10 TOPU30HTAIIbHOMN
MTOBEPXHOCTY
37 CBs13b DHEPTUH U PAOOTEHI.
[TorenuumanpHas sHEprus
18 Kunernueckas sneprusi. Teopema o bubnmnoreka [JOK

KMHETUYECKOUW SHEPTUU

https://m.edsoo.ru/ff0b0c32




39

3akoH COXPAaHCHUA DOHCPIUU B MCXaHUKC

JlaGopaTtopHnas pabota «3yueHue bu6muoteka [IOK
40
3aKO0HA COXPaHEHUs YHEPT U https://m.edsoo.ru/ff0b12fe
A1 KonebarenbHoe ABMKEHUE U €TO bubmuoreka [JOK
XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxarommue Koebanus. BeiHyXIeHHBIC bubmmoreka [JOK
Kosiebanus. Pezonanc https://m.edsoo.ru/ff0b2010
43 MaremaTuyeckuii U py>KMHHBII
MasITHUKH
VYpok-uccienoBanue «3aBUCUMOCTh
44 IIEPHUOJA KOJIEOAHUI OT KECTKOCTH buGnuorexa [IOK
p https://m.edsoo.ru/ff0b197a
MPYKUHBI U MACChI TPy3a»
45 [IpeBpanienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUIX
JIaboparopuas padora «OmnpeneaeHue
46 IIaCTOI’)FBI Hpne Ifona KOHe6aI:II/II71 bubmmorexa [TOK
p https://m.edsoo.ru/ff0blaec
MPY>KUHHOTO MassTHUKA
JlaGopaTtopHnas pabora «IIpoBepka
47 HE3aBUCUMOCTH Teproa KoJieOaHun bubnmnorexa [JOK
rpys3a, IOABELICHHOIO K HUTH, OT MacChl https://m.edsoo.ru/ff0b197a
rpy3a»
Mexannueckue BoJiHbl. CBOMCTBA
48 MexaHuyeckux BoJH. [IpogonbHbie bubmmorexa [IOK
P https://m.edsoo.ru/ff0b2 1 fe
MOTIEPEYHbIE BOJTHBI
Ypok-koHpepeHus "MexaHudeckue
49 BOJIHBI B TBEpIOM Tene. CeilcMuueckue
BOJIHBI"
50 3ByK. PacmipocTpanenue u oTpaxxeHue
3ByKa
51 Ypok-uccnenosanue "HabmroneHue
3aBUCHMOCTH BBICOTHI 3BYKa OT 4aCTOTHI"
5 ['poMKOCTB 3ByKa U BbICOTA TOHA.
AKYyCTHUYECKHI1 pe30HAHC
53 VYpok-koHpepeHus "YnbpTpa3Byk u bu6muoteka LIOK
uH(pa3ByK B IpUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOU PabOTE MO
54 TeMme "3aKOHbI COXpPaHEHHUS bubmmorexa [IOK
P ' . https://m.edsoo.ru/ff0b25f0
MexaHu4eckre KojaeOaHus ¥ BOJTHBI
KonTtponsHas pabora o Teme "3aKoHbI
55 coxpaHeHus. MexaHndyeckue KoiebaHus
Y BOJIHBI"
56 DJIEKTPOMArHuTHOE TOJIE. bubnuorexa [JOK
ONEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3J1eKTPOMarHUTHBIX BOJIH




Ypoxk-konpepennus "llkana
JJIEKTPOMATrHUTHBIX BOJIH.

bubnuorexa [JOK

58
Hcnonb3oBaHue 3J€KTPOMarHMTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM cBs3U"
VYpok-uccnenosanue "M3yueHne cBOMCTB
59 SJIEKTPOMATrHUTHBIX BOJIH C IIOMOIILIO buGnnorexa [IOK
P " https://m.edsoo.ru/ff0b2c6¢
MOOMIIBHOTO TenedoHa
Peuienue 3a1au Ha onpeeneHue
60 YaCTOTBI U IJIMHBI DJIEKTPOMArHUTHON
BOJIHBI
DeKTpoMarHuTHas MPUPO/Ia CBETA.
61 CkopocTh cBeTa. BonHoBEIE CBOMCTBA bubmmorexa TIOK
P ' https://m.edsoo.ru/ff0b31d0
CBeTa
Uctounuku ceerta. [Ipsimonuneiinoe
62 acCIpOCTpaHEHUE CBETA. 3aTMEHUS bubmorexa HOK
pactipoctp ' hitps://m.eds0o.ru/ff0b3658
Connua u JlyHbl
3aKoH OTpaXeHUs CBETa. 3epKaja.
63 Pemrenue 3aga4u Ha MpUMEHEHHE 3aKOHA bubmmorera [TOK
p https://m.edsoo.ru/ff0b38c4
OTpa)KEHUS CBETA
64 [Ipenomiienue cBeta. 3aKoH bu6mmoreka [IOK
MPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aca
[TotHOE BHYTpEeHHEE OTpaKCHHUE CBETA.
65 Hcnonp3oBaHue MOJIHOTO BHYTPEHHETO bubmorexa HOK
yIp https://m.edsoo.ru/ff0b3c5¢c
OTpPa)KEHHUS B ONTUYECKUX CBETOBOIAX
JlaboparopHas pabdora "HccnenoBanue
66 3aBUCHMOCTH YTJIa IPETIOMIICHHS
CBETOBOTI'O JIy4a OT YIJia aJIeHus Ha
rpanuiie "Bo3ayx-cTexyio""
Ypok-koHpepenus "Vicnons3oBanue
67 MOJIHOT'O BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IBbI, ONITHKOBOJIOKOHHAS CBSI3b"
bu6mmorexa [IOK
68 JInna3el. OnTHdueckas cujia JTHH3BI
https://m.edsoo.ru/ff0b3f2¢c
bu6mmorexa [IOK
69 ITocTpoenue n300paKeHUil B IMH3aX
p p https://m.edsoo.ru/ff0b444a
JIaGoparopHas pabora "OnpeneaecHue
70 ok EHOFE accpTosIHI/Iﬂ u OI:'ITHHGCKOIZ bubmorexa [OK
Y P . " https://m.edsoo.ru/ff0b4206
CHWJIBI COOMpArOIIEei TNH3BI
71 Ypok-koupepenmus "OnTuiaeckue bubmuotexa [JOK
JIMH30BbIe IPUOOPHI" https://m.edsoo.ru/ff0c0a7e
72 I'ma3 kak onruyeckas CHCTeEMa. 3peHue bubmmorexa [TOK
9P https://m.edsoo.ru/ff0b4684
7 VYpoxk-koudepennus "JlepekTol 3peHusI.

Kak coxpanuts 3penue"




PasnoxeHnue 6eoro cBera B CIEKTP.

bubnuoreka [JOK

74 Omneitel HetoTona. Crioxenue hitps://m.cdsoo.ru/f0cOf4c
CHEKTPaJIbHBIX IIBETOB. Jlucnepcus cBera
JlaboparopHast pabota "OnbITHI 11O

75 Pa3IOKEHUIO OEIIOTO CBETa B CIIEKTP U bubmuoreka [JOK
BOCIIPUATHIO LIBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJIOCHUH Yepe3 IBETOBbIC (GUIBTPHI"

Ypok-npaktukyM "BoiHOBBIE CBOMCTBA

76 CBeTa: JAHcIepcusi, MHTEpHEpeHIUs 1
mudpaxus’”

77 OmnpiTel Pe3epdopaa u muranerapHas bubnnorexa [IOK
MoJelb aToMa https://m.edsoo.ru/ff0c12a8

78 [Toctrynatel bopa. Monens atoma bopa

79 Hcenyckanue u noryionieHue ceera bub6mmoreka [IOK
atomoM. KBaHThbI. JInHeyaThIie CIIEKTPHI https://m.edsoo.ru/ff0c144c

20 Ypok-npaktukym "Habmronenue bubnmnorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PagnoakTHBHOCTE U €€ BUIEI bubmorexa LHOK

https://m.edsoo.ru/ff0c1672

%) Crpoenue atomHOro spa. Hyknonnas bubnuorexa [JOK
MOJeNb https://m.edsoo.ru/ff0c18ac

83 PanuoakTtuBHBIE ipeBparienus. M30Tombl brbmmorexa [TOK

https://m.edsoo.ru/ff0clal4

84 Pemenue 3agau mo teme: bu6mmoreka [IOK
"PanuoakTuBHbBIE IpeBpalieHus" https://m.edsoo.ru/ff0c1b4a

85 [Tepuon momypacnana
Ypok-koH(pepenuus "PaguoakTuBHbIe

86 I/ISI:J)'Iy‘ICHI/I:Ib Bpnpnpoz[e, MEJNIIHE, bubmorexa LOK

\ https://m.edsoo.ru/ff0c2126
TEXHHUKE

%7 SnepHble peakiuu. 3aKOHBI COXPaHEHUS bubmuorexa [JOK
3apsAI0BOTO U MaCCOBOTO YHCEN https://m.edsoo.ru/ff0c1c58

28 OHeprus CBA3M aTOMHbIX siiep. CBs3b bubnmnoreka [JOK
MAaccChl ¥ DHEPIUHA https://m.edsoo.ru/ff0c1d7a

29 Pewenue 3ampau no teme "fAnepHeie
peakuun"

90 Peakuuu cuHTe3a U AeneHus aaep. but6mmoreka [JOK
Nctounuku sueprun CosiHIa U 3BE311 https://m.edsoo.ru/ff0c1e88
Ypok-koupepenmus "Anepras

91 SHepreTuka. J[eicTBHs paiMOaKTUBHBIX
W3JIy4eHHI HA )KUBbIE OPraHU3MBbI'"

[ToarotroBka K KOHTPOJIBHOU PabOTE MO
9 TeMe "DJIEeKTPOMarHUTHOE TOJIE. bubmmorexa [IOK

DNeKTpOMarHuTHbIE BOJIHBL. KBaHTOBBIE
saBieHud"

https://m.edsoo.ru/ff0c223e




KonrtponsHas pabora no teme
"DNEeKTPOMarHuTHOE TMOJIE.

93 1
DJIEKTpOMarHuTHbIE BOJHBI. KBaHTOBbIE
saBieHU"
[ToBTOpenue, o6o0mIEeHHE.

94 JIaGopaTopHbIe pabOTHI ITO KYypC 1 1 buGnnorexa [IOK
" p pv p " ypey https://m.edsoo.ru/ff0c245a

Bs3aumogeiicTBue Ten

[ToBTopenue, 0600mmenue. Pemenne

95 aCUETHBIX U KaUeCTBEHHEBIX 3a11a4 110 1 bubnmorexa [IOK
P " " 8 https://m.edsoo.ru/ff0c2572
teme "TemioBbie mpouecchl
[ToBTOpenue, 0600meHNe. Pemenne

96 aCUYETHBIX U KAYECTBEHHBIX 3a7a4 110 1 bubmmorexa TIOK
p A . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TeroBbix aBurareneit"
[ToBTOpenue, 06001eHNE. Pemenne

97 AaCYETHBIX U KAYeCTBEHHBIX 3a1a4 110 1 bubmmorera [TOK
P A hitps://m.eds0o.ru/ff0c2b30
teme "KII/] anexTpoycrtaHoBok"
[ToBTOpEHue, 060061IEHNE.

98 JIaGopaTopHbIe PabOTHI IO KYPC 1 1 bubmmorera [TOK
" paTop p | yPey https://m.edsoo.ru/ff0c2c52

CBeTOBbLIE SABIICHUS

[ToBTOopenue, 0600menue. Padora ¢

99 TEKCTaMH 110 TeMe "3aKOHBI COXPAHEHN 1 bubmorexa LHOK

" P https://m.edsoo.ru/ff0c2d6a

B MEXAHUKE

100 [ToBTOopenue, 0600mmenue. Padora ¢ | bubmuoreka [IOK
texctamu 110 TeMe "Kosebanus u BoiHb!" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0600menue. Padora ¢ 1 bu6mmorexa [IOK
TekcTaMH 110 TeMe "CBeTOBEIE SIBJICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6ob6menue. Padora ¢

102 TekcTaMu 110 TeMe "KBanroBsas u 1
snepHas puzuxa”

OBUIEE KOJIMYECTBO YACOB I10 7
TTPOTPAMME 102




MMPOBEPSIEMBIE IPEJIMETHBIE PE3YJIbTATBI OCBOEHUS OCHOBHOM
OBPA3OBATEJBHOM NPOI'PAMMbBI OCHOBHOI'O OBIIEIO

OBPA30BAHUA

7 KIIACC

Kon
NPOBEPSIEMOT0
pe3yJbTarta

IIpoBepsiemble npeIMeTHbIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA

1.1

HCIIOJIb30BATh U3YUYCHHLIC ITOHATHA

1.2

1.3

pas3inyaThb ABJICHUA 110 OIMMMCAHUIO UX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIIBITOB,

JIEMOHCTPHPYIOIINX TaHHOE (PU3MYECKOe SIBICHHE

pacro3HaBaTh MPOSIBICHHE H3YyYCHHBIX (PU3MUECKUX SIBICHUH B OKPYXAroOIEeM
MHUpE, B TOM uyHcle (pu3nyecKue SIBICHUS B NPUPOAE, NPH ITOM IEPEBOAUTH
MPAKTUYECKYI0 3aJayy B Yy4ueOHYI0, BBIIEIATh CYIIECTBEHHbIE CBOMCTBa

(npu3HakK) GU3NIECKUX SBICHUN

1.4

ONUCHIBaTh M3YUYECHHBIE CBOMCTBA Tel M (U3NYECKUE SBICHUS, HCIONb3Ys
¢u3nveckne BEIMYUHBI, TPU ONHUCAHUM TPABWILHO TPAKTOBATh (U3NUECKUN
CMBICJI HCIIOJIb3YEMbIX BEJIWYMH, MX O0O03HAUYeHUS U €IUHMIbI (PU3MYECKHX
BEJIMYMH, HAXOIUTH (DOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PH3HUECKYIO BETHUUHY C
JPYTUMH BETMYUHAMHU, CTPOUTH IPaUKU U3yUYCHHBIX 3aBUCUMOCTEN (PU3NYECKUX

BCINYHNH

1.5

XapaKTepu30BaTh CBOWCTBA Tell, (PU3MYECKHE SIBICHUS U TPOLECCHI, UCIONb3Ys
M3Yy4YECHHbIE 3aKOHbI, NPU 3TOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHa U

3aIlIMCBIBATL €I'0 MATCMATUYCCKOC BBIPAKCHHEC

1.6

OOBSICHATh (pU3MUECKHE SBJIEHUS, MPOLEcChl M CBOMCTBA Tel, B TOM YHUCIE U 1
KOHTEKCTE CHTyallull IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BBIABIATH
IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBsACHEHME M3 | — 2 JIOTHYECKUX
maroB ¢ omopod Ha 1 — 2 H3y4YEHHBIX CBOMCTBA (PU3NYECKUX SIBICHMI,

(I)I/ISI/I‘ICCKI/IX 3daKOHa UJIM 3aKOHOMCEPHOCTH

1.7

pemaTh pacuy€THble 3a7aud B 1 — 2 JEWCTBUS, UCIONB3Ys 3aKOHBI U (HOPMYJIbI
CBs3bIBarolMe (M3NYECKUE BEIMYMHBI: Ha OCHOBE aHallu3a YCJIOBUS 3aJlaud
3aIlMCBIBATh KPATKOE yCIOBUE, MOACTABIATh (PU3NUECKUE BEIMUUHBI B (POPMYJIBI U
MPOBOAMUTH pacy€Tbl, HAXOAUTh CIPABOYHbIE JAaHHbIE, HEOOXOIHUMBIE JUIsS

peuICHus 3a/ia4, OHCHHUBATH PCATUCTHIHOCTD l'IOJ'Iy‘-ICHHOﬁ (I)HSHHGCKOﬁ BCJIIMYHHBI

1.8

pacrio3HaBaThb HpO6JICMLI, KOTOPBIC MOJKHO PCIIWUTH IPpHU ITOMOIIH (I)I/I3I/IIICCKI/IX
MCTOOOB, B OMNMMCAaHWM HCCIICAOBAHUA BBIACIIATH IMPOBEPACMOC MPEAIIOIOKECHUC

(runoresy), pa3nnyaTh MU MHTEPIPETUPOBATH IMOJYUYCHHBIM pE3ysnbTaT, HAXOIUTh

3




OIIMOKY B XOJ€ OIIbITa, A€JaThb BBIBOABI 11O €TI0 PE3yJIbTaTaM

1.9

MPOBOAMTH OMBITHI MO HAOMIOAEHUI0 (DU3MUECKUX SBICHUA WIH (DU3HUECKUX
CBOWCTB TelI: (OPMYyJIHMPOBATH MpPOBEPAEMBbIC MPEANOJIOKEHHUSA, COOUpaTh
YCTaHOBKY U3 TMPEIJIOKEHHOTO0 O00OpYyJOBaHUS, 3alUChIBATh XOJ ONbITa U

(hopMyIIHPOBATH BBHIBOJIBI

1.10

BBIIIOJHATL HPAMBIC U3MCPCHUA C HCIIOJIb30BAHHMEM AHAJIOIOBBIX H I_[I/I(i)pOBBIX
NMpUOOPOB, 3aNUCHIBATh TOKa3aHUS MPUOOPOB C YYETOM 3aJIaHHON aOCOIIOTHOM

MIOTPELIHOCTH U3MEPEHUI

MIPOBOJIUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (hU3UYECKON BETUUMHBI OT APYTOU
C UCIIOJIb30BAHUEM NPSIMBIX U3MEPEHUH, yUaCTBOBATh B IJIAHUPOBAHUH YUE€OHOTO
UCCIIEIOBAaHMsI, CcOOMpaTh YCTAaHOBKY M BBINOJHATH HW3MEPEHUs, Clemys
NpEeJIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTaThl MOJyYEHHOM 3aBHCHMOCTH
(GU3NYECKUX BENWYMH B BHUJAE MPEUIOKEHHBIX Ta0nMMi W rpaduKoB, aenaTh

BBIBOJBI I10 pE3yJiIbTaTaM UCCICI0BAHUA

1.12

MIPOBOJIUTH KOCBEHHbIE U3MEPEHUS (GPU3NUECKUX BEIUUYUH, CIEAYs IPEAT0OKEHHOM
WHCTPYKLMU: IIPU BBIIOJHEHUU HM3MEPEHUN coOHpaTh 3KCIEPUMEHTAIbHYIO

YCTAHOBKY W BBIYUCIISITh 3HAUCHUC WCKOMOM BEITUUYNHBI

1.13

CoONMIONIaTh TpaBHIa TEXHHKH OE30IIaCHOCTH MpU padoTe ¢ J1abOopaTOpHBIM

00opyI0BaHUEM

1.14

1.15

1.16

YKa3blBaTb IMMPUHIUIIBI ,HCP'ICTBI/IH l'[pI/I60p0B N TCXHHUYCCKHUX YCTPOP'ICTB,
XapaKTCPU30BaTh MMPUHIUIIBL I[CﬁCTBHSI HN3YYCHHBIX HpI/I60p0B N TCXHUYCCKUX
YCTpOﬁCTB C IMIOMOHIBIO HUX OIIKMCAHUA, HUCIOJIB3Yysd 3HAHHUA O CBOMCTBaxX

¢bu3nvecKux SBICHUNA U HEOOXOANMBbIe (PU3NIECKHE 3aKOHBI i 3aKOHOMEPHOCTH

MPUBOJIUTH NpPUMEPHl (HAXOAUTh HHPOpPMAIMI0 O MpUMepax) MPaKTHUYECKOTO
UCIOJIb30BaHUs (PU3MYECKUX 3HAHUN B MOBCEAHEBHOM XM3HM AJs oOecrieueHHs
0e30MacHOCTH NpU OOpallleHuH ¢ NpudopamMu U TEXHUYECKHUMH yCTPOMCTBAMH,
COXpAHEHHsI 3]I0pOBbsI U COOJIFOJCHHS HOPM 3KOJOI'MYECKOrO IIOBEJCHUS B
OKpY’KAIOILEH cpele

OCYIIECTBIISAITh OTOOp MCTOYHHUKOB HH(pOpManuu B ceTd VIHTepHeT B
COOTBETCTBUM C 3aJ@aHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOIUXCS
3HAaHUW U MyTEM CPAaBHEHUS DPA3IUYHBIX HCTOUYHUKOB BBIIEIATH HMH(OPMALUIO,

KOTOpas ABJIACTCA HpOTHBOpeqHBOﬁ WU MOXET OBITh HCHOCTOBCpHOﬁ

1.17

WCIONIb30BaTh TMPU  BBIMOJIHEHUHM YYEOHBIX 3a/laHuil  HAYYHOIOIYJISIPHYIO
IuTeparypy (U3MYECKOTO COJIepXKaHMs, CIIPaBOYHbIE MaTepHajbl, PeCypchl CETH
WuTepHer, Biagerb npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, NpeoOpazoBaHUs

nH(pOpPMaIIMK U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

co3aaBaThb COOCTBEHHbIE KpaTKUC MUCbMCHHBIC U YCTHBIC COO6H.[CHI/I}I Ha OCHOBE 2




— 3 UCTOYHUKOB HH(MOpMAIU HU3UIECKOTO COJIEPKAHMS, B TOM YHUCIIE ITyOJIMYHO
JeNaTh KpaTKhe COOOIICHHWsT O pe3yibTrarax NpPOEKTOB WIH  Y4YEOHBIX
HCCIICIOBAHUM, MPH 3TOM TIPaMOTHO HCHOJIb30BaTh W3YyYEHHBIN MOHSITUHHBIN

anmapart Kypca GU3HUKH, COTPOBOKIATH BHICTYIIJICHHUE MTPE3ECHTAIHCH

1.19

IpU  BBHIMOJHCHHH Y4YEOHBIX TPOEKTOB U  HUCCICIOBAHHWMA  paCIpeNemsaTh
00s13aHHOCTH B TPYTIE B COOTBETCTBHH C ITOCTABJICHHBIMH 3aja4aMH, CICTUTh 32

BBIIOJIHEHWEM IUIaHA AEHCTBHI, ageKBAaTHO OICHMBATL COOCTBEHHBIA BKJIAL B
JIEATEIIbHOCTh ~ TPYIIbI, BBICTPAaUBATh KOMMYHHMKATHBHOE B3aMMOJICUCTBUE,

YUMTBIBAsE MHEHUE OKPYKAIOLIUX

8 KUIACC

Kon
NMPOBEPSIEMOT0
pe3yJbTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON MPOrpaMMbl OCHOBHOI'O 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BaTh MNOHATHA

1.2

1.3

pas3iniuaTh ABJICHUA 110 OIIMCAHUIO UX XaPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,

JEMOHCTPUPYIOUTUX JTaHHOE (PU3HUECKOE SIBJICHHE

pacrio3HaBaTh TPOSIBIICHHE H3YyYCHHBIX (PH3MUECKUX SBICHUH B OKPYXAIOIIEM
MHUpE, B TOM uyHcle (u3nyeckue SBICHUS B NPUPOAE, NPH ITOM IEPEBOAUTH
MPAKTUYECKYI0 3a7adyy B Yy4ueOHYIO, BBIIEIATh CYILIECTBEHHbIE CBOMCTBA

(mpu3HaKy) GU3HUECKUX SIBICHUN

1.4

1.5

ONMCHIBaTh M3YYCHHBIE CBOMCTBA TeNl M (U3WYECKHUE SBICHUS, HCIIONb3YS
¢u3nyeckue BEIMYUHBI, NPU ONHUCAHUM MPABWIBHO TPAaKTOBaTh (U3NUYECKUN
CMBICJI UCTIOJIb3YEMBIX BEJTHYUH, 0003HAYCHHS U €TUHHUIIBI (PU3MUECKIX BEJINYHH,
HaXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (U3NUECKYIO BETUUYMHY C IPYTHUMHU

BEJIMYMHAMU, CTPOUTD I'paUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH
XapaKTepu30BaTh CBOMCTBA Teld, (PU3UYECKUE SIBICHUS U IPOLECCHI, UCHOIb3Ys
M3yYEHHBIC 3aKOHBI, NMPH 3TOM JaBaTh CIIOBECHYIO (DOPMYyIMpPOBKY 3aKOHa W

3aIMUCbIBATh €ro MaTEMaTH4Y€CKOC BEIPAKCHUC

1.6

1.7

OOBSACHSATH (1)I/I3I/I‘ICCKI/Ie mponeccol U CBOMCTBa TCJI, B TOM YHUCJIC MU B KOHTCKCT
CI/ITya]_[I/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOTO  XapaKTCpa: BbIABIATL HNPHUYHUHHO-
CJICACTBCHHBIC CBA3U, CTPOUTH 00bsicHeHHEe U3 |1 — 2 JIOTMYECKHX IIaroB C
IIOMOIIBIO 1-2 HN3YUCHHBIX CBOMCTBaA (I)I/ISI/ILICCKI/IX HBHCHHﬁ, (I)I/IBI/I‘ICCKI/IX 3aKOHa

HJIN 3aKOHOMCPHOCTHU

pemiate pacy€THble 3a7add B 2 — 3 NEHCTBUS, UCIHOJB3Ys 3aKOHBI U (POPMYJIb

CBA3BIBAIOIHC q)HBI/II-ICCKI/IC BCJIIMYHHBI: HAa OCHOBC aHajiM3a YCJIIOBUA 3aJavu




3alHCHIBATh KPAaTKOE YCIIOBHE, BBIABIATH HEJOCTATOK IAaHHBIX ISl PELICHUS
3ajaun, BbIOMpATh 3aKOHBI M (HOPMYJbI, HEOOXOAMMBIE A €€ peleHHs,
MPOBOANTH PACUYETHI M CPABHUBATH MOJyYCHHOE 3HaYCHUE (PU3NUECKON BETMYMHBI

C U3BCCTHBIMU JaHHBIMU

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PELIUTh IPU MOMOIIN (PU3UUECKUX
METOZOB, HCIIONb3ys OINMCAHUE MCCIECIOBAaHUA, BBIACIATh IMPOBEPAEMOE
MIPEATIONIOKEHNE, OLIEHUBATD IIPABUIIBHOCTD NIOPsAJIKA IIPOBEACHUS UCCIIEI0BAHMS,

J€J1aTh BBIBOJbI

1.9

1.10

MPOBOAMTH OMBITHl MO HAOMIOAEHUI0 (DU3MUECKUX SBICHUA WIH (DU3HUECKUX
CBOWCTB Tei: (OPMYJIUPOBATH MPOBEPSIEMBbIC TIPEANOIOKEHUS, COOHpaTh
YCTaHOBKY M3 TMPEAJIOKEHHOTO O0OpYJIOBaHMS, OINUCHIBATH XOJ OIbITa H

(hopMyJIUPOBATH BBIBOJIBI

BBIIIOJHATL HNPAMBIC U3MCPCHUA C HCIIOJIB30BAHHEM aHAJIOI'OBBLIX HpI/I60pOB n
JaTYUKOB (bHSH‘lCCKI/IX BCJIMYHMH, CpaBHUBATb PC3YJIbTAThbI I/I3MepeHI/Iﬁ C y‘IéTOM

3aJJaHHOW a0COIIOTHON MOTPELIHOCTH

MIPOBOJIMTH UCCIICIOBAaHUE 3aBUCIMOCTH OJTHOU (PU3HUECKOM BEIIMIMHBI OT APYTOM
C HCIIOJIb30BAaHHWEM MPSMBIX H3MEPEHMIi: IUIAHUPOBATh HUCCIIEJJIOBAHME, COOHMPATH
YCTaHOBKY M  BBINOJHATh HM3MEPEHUS, CIEAYys MPEIJIOKEHHOMY IUIAHY,
(buKcUpOBaTh Pe3yNbTAThl MOTYUYEHHOM 3aBUCMOCTH B BHJI€ TAOIUI[ U IPa(HKOB,

ACJIaTh BBIBOJLI IO PE3yJIbTaTaM HCCICIOBaHUS

1.12

IIPOBOJIUTh KOCBEHHBbIE U3MEpeHUs (U3NUYECKUX BEJIMYMH: IUIAHUPOBATh
U3MepeHus, coOupaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CJIENysl MPeasIoKEHHOU

HUHCTPYKIMU, U BBIYUCIIATH 3HAUYCHUC BEJINYNHBI

1.13

1.14

1.15

coOyogaTh MpaBHUia TEXHUKH O€30MacHOCTH NpU paboTe ¢ J1abopaToOpHBIM

o0opyaoBaHUEM

XapaKTCPU30BaAThb MPUHIUIIBL }leﬁCTBHﬂ HN3YYCHHBIX HpI/I60p0B N TCXHUYCCKUX
YCTpOﬁCTB C OHOpOI>'I Ha HUX OIHWCAaHHWsA, HCIOJIb3ys 3HAHUA O CBOMCTBax

¢bu3nvecKux SBICHUNA U HEOOXOANMBbIEe (PU3NIECKHE 3aKOHOMEPHOCTH

pacrno3HaBaTh MMPOCThIE TEXHUUYECKUE YCTPOUCTBA U U3MEPUTEIbHBIE IPUOOPHI O
CXEeMaM M CXEMAaTHUYHBIM PUCYHKAM, COCTABIATh CXEMBI DJICKTPUYECKUX LICTIEH C
[IOCJIEIOBATEIbHBIM ¥ NApPAICIbHBIM COECIUHEHUEM D3JIEMEHTOB, pa3iaudas

YCJIOBHBIC 0003HaYCHHUS 3JIEMCHTOB QJICKTPHUICCKUX Lenei

1.16

MPUBOAUTH TPUMEPHI (HAXOAUTh WHGOPMAIMIO O MpUMEpax) MPaKTHIECKOTO
UCTOJIb30BaHUS (PU3MYECKUX 3HAHMN B MOBCEIHEBHOM XKM3HM Js1 oOecrieueHHs
0e30MmacHOCTH IpU OOpallleHuH ¢ MpudopamMu U TEXHUYECKHUMH YCTPOMCTBAMH,
COXpAHEHHUsI 3]I0pOBbS U COOJIIOJICHUS HOPM SKOJIOTMYECKOrO IOBEJCHHS B

OKpYy>Karolleu cpene




1.17

OCYIIECTBIIATH MOUCK MH(pOpMaLuu GU3NYECKOro cofiepkaHus B cetu MHTepHer,
Ha OCHOBE HUMEIOIIMXCA 3HAHUH H TMyTEM CpPaBHEHUS JOMOJHHUTEIbHBIX
HMCTOYHUKOB BBIICNIATh MHPOPMAIUIO, KOTOpas SIBISETCS MPOTUBOPEUMBOM WM

MOXET OBITh HEOCTOBEPHOI

1.18

HCIOJIb30BaTh IIPU  BBIIIOJHEHUM YYEOHBIX 3aJlaHUil Hay4YHO-IOIYJISIPHYIO
IuTepatypy (U3NYECKOro COJepXKaHMs, CIIPABOYHBbIE MaTepHajbl, Pecypchl CETH
WutepHer; Brnagers NpuéMamMu KOHCIEKTHPOBAHHUS TEKCTa, IMpeoOpa3oBaHuUs

nH(pOpMaIIMU U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

co37aBaTh COOCTBEHHBIC MUCHMEHHBIC M KPAaTKHWE YCTHBIE COOOIICHHS, 0000Ias
nH(GOPMAIIMI0 U3 HECKOJIBKUX HMCTOYHUKOB (DU3MYECKOTO COJCPIKAHUSA, B TOM
YHUCJIe MyOJIMYHO MPEICTABIISATh PE3YIbTaThl MPOSKTHOM MITM UCCIIEI0BATEILCKON
JIEATEIIBHOCTH, TPH 3TOM TPaMOTHO HCIOJIb30BATh W3YYEHHBIM IMOHSITUHHBIN

aIrrapar Kypca (1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC HPCSCHTaHHCﬁ

1.20

IpU BBHIMOJTHEHUHU Y4YEOHBIX MPOEKTOB M HCCIIEOBAHUN (U3UYECKUX MPOIECCOB
pacrpenenarth OO0S3aHHOCTH B TPyNNe B COOTBETCTBHH C TOCTaBJICHHBIMU
3a/layaMy, CJIEIUTh 32 BBINIOJIHEHHEM IIJIaHA JEUCTBUH M KOPPEKTHUPOBATh €ro,
aJIcKBaTHO OLIGHUBATh COOCTBEHHBI BKJaJA B  JIEATEIBHOCTH  TPYIIIIHI,
BBICTpaBaTh KOMMYHUKATUBHOE B3aMMOJEHCTBHUE, TMPOSBISISI TOTOBHOCTh

paspemiath KOHMIUKTHI

9 KVIACC

Kon
NMPoBEPsIEMOro
pe3yJbTarTa

HpOBepﬂeMbIe NpPpEeAMETHBLIC PE3YJbTAThI 0OCBOCHHUSA OCHOBHOI1
06p830BaTeJ'II)HOﬁ nporpamMmsbl OCHOBHOI'O o01ero Oﬁpa30BaHI/Iﬂ

1.1

HCIOJIb30BaTh U3YUYCHHBIC ITIOHATUA

1.2

Ppas3indaThb ABJICHUA 110 OIMMMCAHUIO X XapaKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB,

ACMOHCTPUPYIOIIUX TAHHOC (1)I/I3I/I‘IGCKOC SIBJICHHUC

1.3

pacro3HaBaTh NPOSIBICHHE H3YYCHHBIX (PU3MUECKUX SIBICHUH B OKPYXKarolleM
MHpE, B TOM uucie (U3NUecKUe SIBICHUS B HPUPOJE, MPU ITOM NEPEBOAUTH
NPAaKTUYECKYI0 3a7adyy B Yy4eOHYIO, BBIICHATh CYIIECTBEHHbIE CBOMCTBa

(npu3HaKu) PU3HYECKUX SIBICHUN

1.4

OIMUCbIBATh H3YYCHHBLIC CBOICTBA TElI H q)HSI/I'-IeCKI/Ie SABJICHUSA, HCIIOJb3Ys
(I)I/ISI/I‘ICCKI/IC BCJIMYHMHBI, IIPU OIMKMCAHUHN IIPABUIIBHO TPAKTOBATH (I)I/ISI/ILICCKI/Iﬁ
CMBICJI UCITOJIB3YEMBIX BECIIMYWH, 0003HaYEeHUS U CANHUIbI (1)I/ISI/IT-IGCKI/IX BCJIIMYHH,
HaxoauThb (I)OpMyJIBI, CBA3BIBAIOIIUC NAHHYIO (I)I/I3I/ILICCKYIO BCJIIMYUHY C IPpYyTHUMU

BCJIMYHMHaMHU, CTPOUTH Fpa(i)I/IKI/I HN3YYCHHBIX 3aBHUCHMOCTEH (1)PI3H'—IGCKI/IX BCJINYHNH

[



1.5

XapaKTepu30BaTh CBOMCTBAa Teld, (PU3MYECKUE SIBICHUS U IPOLECCHI, UCHOIb3Ys
M3yYEHHBIC 3aKOHBI, NMPH 3TOM JaBaTh CIIOBECHYIO (DOpPMYyIMpPOBKY 3aKOHa W

3aIMUCbIBaTh €ro MaTeMaTH4€CKOEC BEIPAXKCHUC

1.6

OOBSICHATH (PU3MUECKHUE NPOLIECCHl U CBOMCTBA TeJ, B TOM 4YHUCJIE€ M B KOHTEKCT
CUTyallull IMPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATH IPUYHHHO-
CIIEZICTBEHHBIE CBSI3U, CTPOMTH OOBSICHEHHME M3 2 — 3 JIOTMUYECKUX IIAroB ¢
MOMOIIBIO 2 — 3 U3YYEHHBIX CBOICTBA (U3NUECKUX SABICHUN, PU3NUECKUX 3aKOHA

WK 3aKOHOMCPHOCTHU

1.7

1.8

pemarh pacy€THbIC 3a1ayu (ONMUpAroNIuecs Ha CHCTeMy W3 2 — 3 ypaBHEHHH),
WCIIONB3Ysl 3aKOHBI M (POPMYJIBI, CBs3bIBArONIME (DU3MYECKHE BEIMYWHBL: HA
OCHOBE aHallu3a YCJIOBHS 3a/laddl 3alUChiBaTh KpPATKOE YCJIOBHE, BBISBISTDH
HE/IOCTAIONINe WM W30BITOUHBIC JlaHHBIE, BBIOMpPATh 3aKOHBI W (OPMYIIBI,
He0OXOUMBIE I PEIICHUs, MPOBOIUTH PACUETHI M OIICHUBATh PEATUCTUYHOCTh

MIOJIy4E€HHOT'0 3Hau€HUs1 (PU3NYECKOMN BETUNUMHBI

pacro3HaBath MpoOJIEeMBbI, KOTOPbIE MOXXHO PEIIUTh TPH TOMOIIN (HU3UIECKUX
METOZOB, MCIOJIb3ys ONHMCAHUE HUCCICAOBAHMSA, BBIIEIATH IPOBEPSIEMOE
MIPEATIONIOKEHHNE, OLICHUBATh IPABUIBHOCTH IMOPSAKA MPOBEICHUS HCCIEIO0BAHMS

A¢CJIaTb BbIBO/IbI, HHTCPIIPCTUPOBATL PE3YyJIbTAThI Ha6JIIO,Z[CHI/Iﬁ H OIIBITOB

1.9

IIPOBOJUTH OMNBITHI MO HAOMIOJACHUIO (U3NYECKUX SBICHUM WIN (PU3MUECKUX
CBOWCTB TeJ: CAMOCTOSITENIbHO COOMpaTh YCTaHOBKY M3 H30bITOUHOro Habopa
000pyJOBaHUs, ONHUCBHIBATH XOJ[ ONBITA M €r0 pe3yiabTaTbl, (OPMYIHPOBATH

BBIBOBI

1.10

MIPOBOAMTH MPH HEOOXOIUMOCTH CEPHIO MPSMBIX U3MEPEHHIA, OTIPEAeIsis CpeIHee
3HAUYCHHUE U3MEPSIEMON BEIMUUHBI (POKYCHOE PACCTOSIHHE COOMPAOIICH JINH3HI),

000CHOBBIBATh BEIOOP crioco0a u3MepeHus (M3MEepUTEIbLHOI0 Mpruodopa)

IIpOBOAUTD HCCICIOBAHUC 3aBUCUMOCTEH (1)I/I3I/ILI€CKI/IX BCJINYHH C
HUCITIOJIB30BaHHUEM IMPAMBIX HSMCPCHHﬁI IJIaHUPOBATHh HUCCICIOBAaHUC,
CaMOCTOATCIIbHO CO6I/IpaTL YCTaHOBKY, q)HKCHpOBaTB PE3YJIbTAaThI HOHy‘IGHHOﬁ
3aBUCHUMOCTH (1)I/ISI/I‘~I€CKI/IX BCJIMYHH B BUJIC Ta6J'II/IHI/I Fpa(l)I/IKOB, J€J1aTh BBIBObI

10 pe3yJibTaTaM HUCCICAOBAaHUSA

1.12

NPOBOJUTh KOCBEHHBIE U3MEpEHUs (U3UUECKUX BEJIMYMH: IUIAHUPOBATH
U3MEpEeHUs], COOUpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIIOJIHATH U3MEPEHUS,
clenysl MpPENIOKEHHOW WHCTPYKLUH, BBIYMCIATh 3HAYEHHUE BEJIMYUHBI U
aHAJIN3UPOBATh IIOJIyYCHHBIE PE3YyJbTaThl C YYETOM 3aJaHHOM IOIPEHIHOCTH

U3MEPEHUN

1.13

CO6J'IIOI[aTI:> IpaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C J'Ia60paTOpHLIM

o0opyaoBaHHUEM




1.14

pa3ianyaTh OCHOBHBIE IPU3HAKU U3YyUEHHBIX (U3NYECKUX MOJIENICH: MaTepralibHas
TOYKa, AOCOFOTHO TBEPIOE TEJI0, TOYCUHBII NCTOUHUK CBETA, JTyd, TOHKAS JTMH3A,

I1a”HETapHas MOACIIb aTOMa, HYKJIOHHAasd MOJ€JIb aTOMHOI'O Aapa

1.15

XapaKTepu30BaTh MPHUHIMIBI EHCTBUS M3YyYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C ONOPOM HAa HMX ONHUCAHHUs, MCIOJNb3Yysd 3HAHUS O CBOMCTBAx

(bl/I3I/I‘IGCKI/IX SIBJICHUH U HCO6XOI[I/IMBIC (bHSquCKI/Ie 3dKOHOMCPHOCTHU

1.16

HCIIONIB30BaTh CXEMbl M CXEMATUYHBIE PUCYHKM H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, W3MEPUTENBHBIX HPUOOPOB M TEXHOJOTMYECKHX IPOLECCOB IPHU
peleHNH y4eOHO-NPaKTUUECKUX 3ajjad, ONTHYECKHE CXEMbI Ul MOCTPOCHHS

M300paXCHH B IJIOCKOM 3€pKajie U COOMPAOIIEH JIMH3E

1.17

1.18

MPUBOAUTH TPUMEPHI (HAXOAUTh HH(POPMALUIO O MPHUMEpax) MPAKTHYECKOTO
UCIIOJIb30BaHMsl (PU3NYECKUX 3HAHUI B MOBCEJIHEBHOW JKM3HU Ul oOecredyeHus
0e30MmacHOCTH NpU OOpallleHUH ¢ NpudopaMu U TEXHUYECKHUMH YCTPOMCTBAMH,
COXpAHEHUs 3]I0pOBbsi U COOJIFOJICHMS HOPM 3KOJOI'MYECKOrO IIOBEJECHUS B
OKPYJKaroIlEeH cpese

OCYIIECTBIISATH MOMCK HH(pOpMAIK (U3NIECKOTO coiepkaHus B ceTn HTepHeT,
CaMOCTOSITENILHO (POPMYIIHPYsI MOUCKOBBIN 3aIIPOC, HAXOIUTH ITyTH ONPEIEIICHUS
JIOCTOBEPHOCTH TOJYyUYeHHOM MH(GOpPMAIMM HA OCHOBE HMMEIOUIUXCS 3HAHUU U

JOINIOJTHUTCIBHBIX HCTOYHUKOB

1.19

HCIOJIb30BaTh IIPU  BBIIIOJHEHUU YYEOHBIX 3aJlaHUNl Hay4YHO-IOIYJISIPHYIO
IuTepatypy (U3MYECKOTO COJepXKaHMs, CIIPAaBOYHbIE MaTepHajbl, Pecypchl CETH
WuTepHer; BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHUs

nH(pOpMaIIMK U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

1.21

co3llaBaTb COOCTBEHHbIE IMCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
nH(pOpMaLUU U3 HECKOJIBKMX UCTOYHUKOB (PU3NYECKOTO CO/IEPKaHUs, Iy OIIMYHO

NPEJCTaBIATh PE3yNbTaThl NMPOEKTHOW MIIM HCCIIEA0BATEIbCKONW NeATENbHOCTH,
IIPY 3TOM IPaMOTHO UCIOJIb30BaTh U3yUEHHBIH MOHSITUWHBIN anmnapar u3y4aemoro
pa3gena (U3MKM UM CONPOBOXKIATh BBICTYIJICHHE TIpe3eHTauueil ¢ ydérom

0COOCHHOCTEH ayAUTOPUN CBEPCTHHUKOB

IIPU BBHINIOJHEHUHM Y4Y€OHBIX MPOEKTOB M HCCIEIOBaHUM (DU3MUECKUX IMPOLIECCOB
pacripenienath OOS3aHHOCTH B TPYINE B COOTBETCTBUM C IOCTAaBJICHHBIMH
3aJladyaMM, CJICUTh 3a BBIMOJHEHMEM IUIaHA JEWCTBUNH M KOPPEKTUPOBATH €ro,
aJIeKBaTHO  OIICHMBAaTh COOCTBEHHBIH BKJaX B JAEATENBHOCTh  TPYIIIHL,
BBICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJEHCTBUE, MPOSABIAA T'OTOBHOCTH

paspemats KOHQIUKTHI




ITPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

7 KIIACC
Kon
Kopx 31emenTa IIpoBepsieMble 3JIeMEHTBI COIEPKAHUSA
pa3jiena
®U3MKA U EE POJIb B [IO3HAHWHU OKPYXXAIOIIETO MUPA
®uzuka — Hayka O mpupone. SIBiaeHust mpuponabl. OU3NYECKU
1.1 SIBIICHUS: MEXaHUYECKHE, TEILJIOBBIC, ANEKTPUUYECKUE,
MarHuTHbIE, CBETOBBIC, 3BYKOBbIC
Ouznyeckre BeNWYUHBL. l3MmepeHue GU3NYECKUX BEITUYHH.
1.2 dusnueckue puOOPEI. [TorpemuocTs U3MEPECHUM.
MesxnyHapoaHas CUCTeMa €UHHII
EctecTBeHHOHayuyHBId ~ METOJA  TO3HaHUA:  HaOJIOJIEHUE,
! 13 MOCTAaHOBKA HAYYHOTO BOINPOCA, BBIABMIKEHHUE THUIIOTE3,
. JKCIIEPUMEHT  TIO NpOBEpPKE  THUIOTE3, 00BsICHEHHE
HAO0JTI0TAEMOTO SIBIICHUS
14 Onucanue GU3NYECKUX SBJICHUN C TTOMOIIBIO MOJIEICH
[IpakTuueckue paboTHI:
HiHPar#H#l13Mepenue pacCTOSHUM.
s #i##Par###3meperre 00bEMa )XKUIKOCTH U TBEPIOTO TEa.
’ ###Par###Onpenenenne pa3MepoB MajIbIX TEl.
#H##Par##Ht3mepenue TEeMIIepaTypbl npu MOMOIITH
YKUJKOCTHOTO TEPMOMETpPA U TaTYNKA TEMIIEPATyPhl
INEPBOHAYAJIbHBIE CBEAEHM A O CTPOEHUU BEILIECTBA
###HPar###CTpoeHre BelleCTBA: aTOMbl M MOJIEKYJBI, UX
2.1 pazMepbl. ONbITHI, OKA3bIBAIOIINE AUCKPETHOE CTPOCHUE
BEIllECTBA
#i#H#Par###]IBuokenne 4vactul BemiecTBa. CBs3b CKOPOCTH
2.2 JBWKEHUS YacTHI] ¢ TeMmIiiepaTypoil. bpoyHOBCKkoe [BHKEHUE,
b y3us
2
53 B3anMopeiicTBre yacTHIl BEIIECTBA: IPUTSHKEHUE U
' OTTAJIKUBAHUE
H##H#Par##H#ArperaTHple COCTOSIHUSL BELIECTBA: CTPOEHHE Ta30B,
4 KUAKOCTEH M TBEPIBIX (KPUCTALTUYECKHX) Teld. B3ammocBssb
' MEXIy CBOWCTBAMH BEHIECTB B  pa3HbIX arperaTHbIX
COCTOSIHMSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOECHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHHM BOBI




2.6

[IpakTrueckue paboOTHI:

###Par###Ouenka 1uaMeTpa aroMa METOJIOM psaoB  (C
HCIoNb30BaHueM (ororpadmii).

HHHPar#H##ONBITEL 10 HAOIOACHUIO TEIJIOBOTO PACHIMPEHHS
ra3os.

HHHPar#H##ONBITEL 0 OOHApY)KEHUIO  JCUCTBHSL  CHI

MOJIEKYJISIPHOTO MPUTSIKEHUSI

JABWXXEHUE 1

B3AMMOJIENCTBUE TEJI

3.1

Mexanndeckoe IBUKEHHE. PaBHOMEpHOE UM HEpPaBHOMEPHOE

NBIDKECHHE

3.2

#i#HPar###Cropoctb. CpenHsAs CKOPOCTh NP HEPaBHOMEPHOM

JIBHKEHHU. Pacuér IIyTH 1 BpECMCHU JIBUKCHHUA

33

SIBnenne nuHepuyu. 3aKOH HHEPIMU. B3auMoieiicTBrE Te Kak
MPUYMHA U3MEHEHUS CKOPOCTH JIBMKEHHS Tesl. Macca kak mepa

HHCPTHOCTH TCJia

34

##HPart## lmotHocTE  BemecTBa. CBs3b  IUIOTHOCTH €

KOJIMYC€CTBOM MOIJICKYJI B CAUHUIIC 00BEMa BCIICCTBA

3.5

Cuia xak XapaKTCPHUCTUKA B3aPIMO,HeI>'ICTBI/I$I TCII

3.6

3.7

Cuna ynpyrocty u 3akoH ['yka. i3MepeHue CHIbI ¢ TTIOMOIIBIO
JTUHAMOMETpA
#HHPart##SIBnenne tarorenns u cuia Tsokectu. Ciiia TSKECTH

Ha Jpyrux miuaHerax. Bec tena. HesecomocTs

3.8

3.9

3.10

Cuna tpenus. TpeHue CKOJIbXEHUs U TpeHUe MoKosl. TpeHue B

MIPUPOJIE U TEXHUKE

H#i#HPar###Crio)KeHne CWUJI, HAIIPABJICHHBIX 10 OJHOW NPAMOM.

PaBHOelicTBYIOIIASA CHIT

[IpakTnueckue paboTHI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JBIDKEHUS (IIapuka B
KHUJKOCTHU, MOJIEJIN AJIEKTPUYECKOT0 aBTOMOOWIIS U TaK Jajiee).
Onpenenenue cpeaHEel CKOPOCTH CKONBXEHHS Opycka WiH
[IapuKa Mo HAKIOHHOH TuiockocTu. OnpeneneHne IIOTHOCTH
TBEpAOro Tena. ONbITH, AEMOHCTPUPYIOLIHE 3aBUCHMOCTD
pacTsbkenus (nedopmannn) Npy>KUHbBI OT TPUITOKEHHON CHIIBI.
OnbITH, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI TPEHHUs
CKOJILKEHHUSI OT Beca Tejla M XapaKTepa CONPHKACAFOIIUXCS

IOBEPXHOCTEN




Odusnyeckue SBICHHUS B MPUPOAE: NPUMEPHl ABIKEHUS C

3.11 pa3IMYHBIMM CKOPOCTSMM B JKMBOM M HEXKHUBOW IIPUPOJAE,
NeiCTBHE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHuyeckue yCTpoucTBa: TMHAMOMETP, MOAIIUITHUKHA

JIABJIEHUE TBEPJIBIX TEJI, XXMJIKOCTEU U TA30B

4.1

HaBnenue TBEpmoro Ttema. CrHocoObl  yMEHBIICHUS |

YBCIMYCHUA NaBJICHUA

4.2

JNlaBnenue rasza. 3aBUCMMOCTH JaBJICHHS Ta3a OT 00BEMa,

TEeMIEPATypPbl

4.3

Hepez[aqa JaBJICHUA TBépZ[BIMI/I TCJIaMHU, XXUAKOCTAMU U ra3aMHu.

3axoH Ilackansa. ITHeBMaTnueckue MalInHbI

4.4

3aBUCUMOCTD JaBIICHHUSI KHUIIKOCTH oT TITyOUHBI.
IMaapocratuueckuit  mapagokc. CooOmarommuecss — COCYAb.

FI/II[paBJ'II/I‘leCKI/IC MCXaHHU3MbI

4.5

4.6

Atmocdepa 3emmmu u atmocdepHoe aaBneHue. [IpuunHbl
CyIIECTBOBaHMUS  BO3AYIIHOM  oOosouku  3emiu.  OmbIT
Toppuuennu. 3aBucumMocTh aTMoc(epHOro JaBICHHUS OT

BBICOTHI HaZl YPOBHEM MOPs

N3mepenne  armocdeprnoro  nmaBneHws.  [Ipubopbr s

HU3MCPCHUMA aTMOC(I)epHOI“O JaBJICHUA

4.7

4.8

HeﬁCTBHe KUIKOCTH M ra3a Ha HOFPY)KéHHOC B HHX TCJO.

BrrTankusatomias (apxumezioBa) cuiia. 3akoH Apxumesna

[1InmaBanue ten. Bo3agyxomnnasanue

4.9

[IpakTryeckue paboOTHI:

WccnenoBanue 3aBUCMMOCTH Beca Tela B BoJe OT 00bEMa
NOTPYKEHHOW B KUAKOCTh d4acTu Tena. OnpexneneHue
BBITAJIKUBAIOLIEH CHUJIbI, JIEWCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE
B KMAKOCTb. IIpoBepka HE3aBUCUMOCTH BBITAIKHUBAIOLIEH
CUJIbI, JIEUCTBYIOIIEH HAa TEJIO B XUIAKOCTH, OT MaccChl Tena.
OnpIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTH BbITAIKUBAIOLIECH
CWJIbI, JACWUCTBYIOLIEH Ha TENO B JKUIKOCTH, OT 00bEMa
NOTPYyKEHHOW B JKMAKOCTb YacTH Tejda M OT IJIOTHOCTH
KUIKOCTH. Koncrpyuposanue apeoMerpa W
KOHCTPYUPOBaHHUE JIOJIKU u OIpeleIcHUe eé

Irpy30N04bEMHOCTH

4.10

®dusnyeckue SBICHUS B MPHUPOJE: BIHSHHE aTMOC(HEPHOro

JIaBJIICHUS Ha KUBOM OpraHu3M, IJIaBaHUC pBI6




4.11

Texanueckue YCTpOICTBA: cooO0IaroIunecs COCYbl,
YCTPOMCTBO BOAOINPOBOJA, TUAPABINYECKUN IIPECC, MAHOMETD,

0apoMeTp, BBICOTOMEP, TOPIITHEBOW HACOC, APEOMETP

PABOTA, MOIIIHOCTD, OHEPT' A

5.1 Mexanudeckas pabora
5.2 Mexanuueckas MOIIHOCTE
53 [IpocTeie MexaHMU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTb.
' [IpaBuio paBHOBeCHS pblyara
5.4 [Ipumenenue npaBuiia paBHOBECHS pbluara K OJIOKy
«3omoroe mpaBuio» MexaHwkd. KoadduinmeHt mose3Horo
5.5 neicTBusl MexaHu3MoB. IIpocTble MexaHu3Mbl B OBITY H
TEXHUKE
5.6 [loTeHumanbHas sHEPruu Tena, MOAHATOro Haja 3eMIER
5.7 Kunernueckas sHeprus
> sg [lonHnas MexaHuyeckass »SHEprus. 3aKOH H3MEHEHUs U
' COXPAHEHUSI MEXaHUYECKOU SHEPTUU
[IpakTryeckue pabOTHI:
###Par###Onpeneneane  pabOTBI  CHJIBI  TPEHHS  TpHU
59 pPaBHOMEPHOM  JIBIDKEHMM  Tela 10  TOPU3OHTAIbHOMN
. noBepxHocTu. lccnenoBanue ycioBuid paBHOBECHUS pblyara.
N3mepenne KIIJ[ HaknoHHON mockoctu. M3yueHue 3akoHa
COXPAHEHUSI MEXaHUYECKOW IHEPTUU
5.10 @u3nuecKue SIBICHUS B IPUPOJE: PIYary B TEJIE YEJIOBEKA
Texnuueckue YCTpOMCTBA: pbIyar, TOJIBH>KHBIN 51
5.11 HEMOJBIKHBIA ~ OJOKM, HAKJIOHHAs IUIOCKOCTb, HPOCThIE
MEXaHHU3MBI B OBITY
8 KVIACC
Kon
Kon anemenTa IIpoBepsiemble 3JIeMeHTBI COACPKAHUSA
paszaena
TEIUUJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOXKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUU
6 cTpoeHHsl BemecTBa. Macca u pa3Mepbl Mojekys. OIBITHI,

6.1

IMOATBCPKAAOIINC OCHOBHBIC ITOJIOKCHHUA

MOJIEKYJIAPHOKMHETUYECKON TEOPHUH




Mogenu TBEPIOTO, >KUIAKOTO M Ta3000pa3sHOrO COCTOSHHUA

o2 BemlecTBa. Kpucrammyeckue u aMmop¢Hsbie Tena
63 OOBsicHEHHE CBOICTB Ta30B, XKHIKOCTEH M TBEPABIX TEN Ha
. OCHOBE I0JIOKEHUI MOJIEKYJIIPHOKMHETUYECKOW TEOPUU
6.4 CMaunBaHUE U KalUJUIIPHBIE SBJICHUS
6.5 TennoBoe pacIMpeHue 1 CxKaTUE
66 Temneparypa. CBsi3b TEMIEpAaTypbl CO CKOPOCTHIO TEIJIOBOTO
. JBUKCHHS YaCTHIL
67 Buytpennss sHeprus. CrnocoObl H3MEHEHHUS BHYTpPEHHEH
. SHEpIuu: Terionepeaaya u COBEpIICHUE PadOThI
63 Bunel Termonepenauu:  TEIIONPOBOJHOCTb,  KOHBEKLIHUS,
. U3ITy4eHUe
6.9 KonunuecTBo TeminoTel. Y aenpHas TEMIOEMKOCTh BELIECTBA
TennooOMeH 1 TenaoBoe paBHOBECHE. Y paBHEHHE TEMJIOBOTO
6.10
Oananca
611 [InaBneHne W OTBEpAEBAaHHWE KPUCTAIUIMYECKHUX BEIIECTB.
. VY nenbHas TEII0Ta IUIABJICHUS
ITapooOpa3zoBanue u koHxaeHcauus. Mcmapenue. Kunenwe.
6.12 VnenpHast ~ Temora  mapooOpa3oBaHUS.  3aBUCHUMOCTH
TEMIIEPATypbl KHUIIEHUS OT aTMOC(HEPHOTO aBICHUS
6.13 BnaxxnocTs Bo3yXxa
6.14 OHeprus TOIIMBA. Y IeNbHAsI TEIUIOTA CTOPaHUs
[punuuner padotel TemmoBeix jasuratenedt KIIJ TeroBoro
6.15 nBuratens. TeruioBble ABUTATENM M 3allUTa OKPY’KAIOIIEH
Cpenbl
3aKkOH COXpaHEHUs M MPEBpallleHUsT SHEPIUU B TEIUIOBBIX
6.16
rpoueccax
[IpakTnueckue paboTHI:
#HHHPar#H##ONBITEL 10 OOHApyKeHHIO  JIeficTBUA  CHII
MOJIEKYJISIPHOTO TIPUTSKEHMSL.
6.17 HH#Par##H##ONbITH IO BRIPAIIMBAHUIO KPUCTAIVIOB IOBAPEHHOM

COJIM WJIM caxapa.
HH#HPar###ONBITEl 10 HAOMIOACHUIO TEIUIOBOTO PaCIIUPEHUS

rasoB, JKMJIKOCTEU U TBEPIABIX TEIN.




6.18

6.19

#H#HPar#H#Onpenenene  TaBIeHUS BO3ayXa B OaisioHe
HIIpUIA.

HHHPar##H#ONBITHI, JIEMOHCTPUPYIOIIIHE 3aBUCUMOCTD
JABJICHUS BO3AyXa OT e€ro o0béMa ¥ HarpeBaHUs WU
OXJIXKICHHUS.

#H##Par##IpoBepka TUMOTE3bl JIMHEWHOW  3aBUCHUMOCTH
JUIMHBI CTOJIOMKA >KUAKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TeMIIepaTyphl.

#i#Par###HabmoneHne N3MeHEHNs] BHYTPEHHEN SHEPIUH Tela
B pe3yJibTaTe Terionepeay U padboThl BHEIIHUX CHIL.
###Par###lccnenopanue  SBJICHHS  TEINIOOOMEHAa  TIpH
CMEIIMBAHUU XOJIOJTHOW U TOPSIYE BOABL.
H##HPar###OnpeieieHre KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOIO
BOJOH TMpU TEIIOOOMEHE C HarpeThiM MEeTaNInYeCKUM
LHUIHHIPOM.

#H#Par###Onpenenenne yaenbHON TEIIIOEMKOCTH BEIIECTBA.
#i#HPart##lccnenoBanue npoiecca UCIapeHusl.
#H#H#Par##H#OnpeeneHre OTHOCUTENIbHON BIIaXKHOCTH BO3/yXa.

H#H#H#Par##H#OnpeneneHye yaelabHON TEIJIOTHI TUIABJICHHUS JIbJA.

dusnueckue SBICHUS B Ipupoac: MOBEPXHOCTHOC HATAKCHUC
WU KallWJUIAPHBIC SABJICHUA B IPUPOAC, KPUCTAJUIBI B IIPUPOIALC
HU3JTy4YCHUC COJ'IHI_[a, 3aMCpP3aHnC BO,I[OéMOB, MOPCKHUEC 6pI/ISBI;

oOpa3zoBaHHE POCHI, TYMaHa, HHEs!, CHETa.

Texunuueckue yCTpOICTBA: KaIuJUISPBL, MPUMEPBI
WCTIONIb30BAHUS ~ KPUCTAJUIOB,  KUIAKOCTHBIM  TEPMOMETD,
JATYUK TEMIEPaTyphl, TEPMOC, CUCTEMA OTOIUICHHS JIOMOB,
TUTPOMETPBI, TICHXPOMETpP, TMapoBas TypOWHa, JBUTATElb

BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 Onexktpusanus Teil. J[Ba poja 3JIeKTpUYECKHUX 3apsI0B
B3aumopeiictBue  3apspkeHHbIX  Tenl.  3akoH — Kynona

7.2 (3aBUCUMOCTb CHJIBI B3aUMOJEHCTBHUS 3apsDKEHHBIX TEl OT
BEJIMYUHBI 3apsJI0B U PACCTOSHUSA MEXy T€JIaMH)

73 Onexrpuueckoe nose. Hanpsyk€HHOCTB JIEKTPUYECKOTO MOJIS.

[lpyHuMn  cynmepmo3uluy  3NEKTpPUYECKUX  Mmojied  (Ha




KaueCTBEHHOM YPOBHE)

Hocurenu DIEKTPUYECKUX  3apsAlOB. OnemMeHTapHbIN
7.4 anekTpudeckuil 3apsa. CrpoeHue artoma. IlpoBonHuku u
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHMsI AIEKTPUUECKOTO 3aps1a
76 DIIEKTPUYECKHUI TOK. YcnoBus CYIIECTBOBAHUSA
' NEKTPUYECKOTO TOKA. FICTOUHHUKM NTOCTOSIHHOTO TOKa
-7 JIeWicTBUS DJIEKTPUUYECKOTO TOKa (TEIUIOBOE, XHMHYECKOE,
. MarHMTHOE). DJIEKTPUUECKUN TOK B JKUJKOCTSIX U razax
. Onektpuyeckas  uenb. Cuna  Toka.  DJIEKTPUUYECKOE
. HaIpsKEHUE
9 ComnpoTuBiieHHE MPOBOJHUKA. YJIEJIBbHOE CONPOTUBIICHUE
. BEILIECTBA
7.10 3akon Oma aJig yyacTKa Henu
- [locnenoBarenpHOE u napasuieIbHOe COEJIMHEHHE
' IIPOBOJHHUKOB
PabGotra ¥ MOIIHOCTH ANEKTPUUYECKOTO TOKA. 3aKOH JIKOYJS -
7.12
Jlenna
13 DJNEeKTpUYECKUE MU U OTPEOUTEIH AIEKTPHUECKON YHEPTUN
' B ObITYy. KOopoTkoe 3aMbIkanme
[locTostHHBIE ~ MarHuThHL.  B3aumoneicTBUE  MOCTOSHHBIX
7.14
MarHuToB
715 MaruutHoe mnosie. MarHuTtHoe mnosie 3eMid U €ro 3HaueHue
. JUI )KU3HU Ha 3emiie
16 OneiT Opcrena. MarHuTHOE TMOJ€ 3JIEKTPUYECKOIO TOKA.
. [IpuMeHeHne 31eKTPOMArHUTOB B TEXHUKE
JlelicTBue MAarHMUTHOrO IIOJSI HA IMPOBOAHUK C TOKOM.
17 OnexTpoABUrareiab IMOCTOSHHOrO ToKa. Mcnomp3oBaHue
. JJIEKTPOJIBUraTelel B TEXHUYECKHMX YCTPOMCTBAX M Ha
TpaHCIOpTe
718 OnbiTel @apazes. SIBlieHHE 3JIEKTPOMArHUTHONM WHIYKIIMH.
' [IpaBuno Jlenna
219 Onekrporenepatop. CmocoObl TONyYEHHUS DIEKTPUUECKON

SHEPTUH. DJEKTPOCTAHIIMU HAa BO30OHOBJISIEMBIX HMCTOYHHKAX




SHEPruu

7.20

[IpakTudeckue pabOTHI:

OnbITHI 110 HAOTIOACHUIO SJICKTPHU3AIMH TET HHIYKIIUCH U TIPH
CONPUKOCHOBEHHH.

UccnenoBanue  NeMCTBUS ~ DJIEKTPUYECKOrO  MMOJsA  Ha
MIPOBOJIHUKH U TUAJICKTPUKH.

COopka w mpoBepka paOOTHI  AICKTPUYECKOW  IIEMHU
ITOCTOSIHHOTO TOKA.

W3mepenue u peryampoBaHUe CHIIbI TOKA.

W3mepenue u peryinpoBaHyue HaIpsyKEHUs.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MJIYIIErO Yepe3
pEe3UCTOp, OT CONPOTHUBIICHHSI PE3UCTOpPA M HAIPSIKEHUS Ha
pe3ucrope.

OnbIThI, JEMOHCTPUPYIOUINE 3aBUCUMOCTb 3JIEKTPHUUECKOTO
CONPOTUBIIEHUS! NPOBOJHMKA OT €ro JJIUHbI, IUIOIIAIU
NONEPEYHOT0 CEYEHHS U MaTepuara.

[IpoBepka  mpaBuia  CIOXKEHUS  HANOpsDKEHUH  TIpH
MOCJIEZI0BATEILHOM COEIMHEHUH JIBYX pe3uctopoB. [IpoBepka
IpaBwia JUIsl CWJIBI TOKa IpPU MapajyieIbHOM COEIWHEHUU
pesuctopoB. Omnpeznenenne padOThl AJIECKTPUIECKOTO TOKa,
uaymero  4epe3  pesucrop.  OmpeneneHue  MOUIHOCTH
JJEKTPUYECKOTO  TOKAa,  BBIACISIEMOM  HAa  PE3UCTOpE.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, MJIYIIErO Yepe3
JaMIIOYKy, OT HampspbkeHus Ha Heil. Omnpenenenne KII
HarpeBatens. lccnegoBaHue MarHUTHOTO B3aWMOJEHCTBUSA
MIOCTOSIHHBIX ~ MAarHuToB. M3ydyeHWe MarHUTHOrO  IOJIS
MOCTOSIHHBIX MAarHWTOB TMPU HX OOBEIUHEHUW U pa3/ICICHUHU.
HccnenoBanue 1ecTBUS JIEKTPUYECKOTO TOKA HA MATHUTHYIO
cTpenky. ONbITbl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH CHIIbI
B3aUMOJICHCTBUS KaTYIIKA C TOKOM M MarHuTa OT CHJIBI TOKa U
HalpaBJI€HUs TOKa B Karymke. [3ydyeHwe JelcTBHA
MAarHuTHOTO TOJIs Ha ITPOBOJIHUK ¢ TOKOM. KoHCTpynpoBaHue
U wu3yueHue paboTel anmekrponBurarens. M3mepenune KIIJ
3JEKTPOJIBUTaTEIbHON yCTaHOBKHU. ONBITHI MO HCCIEAOBAHUIO

SABJICHUSA 3H€KTpOMaFHHTHOfI WHIAYKIWHA: HUCCICIOBAaHUC




M3MEHECHHI 3HAUCHHS U HaITpaBJICHUA MHAYKIIMOHHOI'O TOKa

duznyeckue SBICHUSI B npupoac: JJICKTPUYCCKUC ABJIICHHA B

aTMocdepe, PIEKTPUIECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE

72 nosie 3emiH, Apeid MOIICOB, POJIb MAarHUTHOTO TOJS JUIs
KU3HU Ha 3emiie, OJISIPHOE CUSIHUE
TexHuyeckue  yCTpPOMCTBA:  DJIEKTPOCKOI,  aMIEpPMETD,
BOJITMETP, PEOCTaT, CUYETUYUK DJIEKTPUUYECKOW DHEPIUH,
- AEKTPOOCBETUTENbHbIE npuOopHI, HarpeBaTellbHbIE
' AIIEKTPONPUOOPHI (mpumepsr), IEKTPUUECKUE
IIpEI0XPaHUTENH, 3JIEKTPOMATrHUT, AJIEKTPOJIBUraTEINb

IIOCTOAHHOI'O TOKA, IrCHCPATOP IMOCTOAHHOI'O TOKa

9 KJIIACC
Kon
Kopn snemenra [IpoBepsieMble 37IEMEHTHI COJIEPKaHUS
pasznena
MEXAHUWYECKMUE ABJIEHUA

Mexanuueckoe aBWKeHHe. MatepuanbHas Touka. Cucrema

51 oTcy€ra

8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKECHHUS

8.3 PaBHOMEpHOE NIPSIMOJIMHEWHOE ABUKEHUE
###Par###HepaBHOMepHOE MIPSIMOJIMHEITHOE JIBIDKECHHUE.

8.4 CpenHsis 1 MTHOBEHHasi CKOPOCTh Teja IpU HEPAaBHOMEPHOM
JIBYKEHUH

8.5 Yckopenue. PaBHOYCKOpEHHOE MTPSIMOJIMHEWMHOE JIBUYKEHUE

8 8.6 #i#HPartH##CBoOonHoe magenue. OnbiThl [anunes

#i#HPar###PaBHOMEPHOE IBUJKEHUE 110 OKpY>KHOCTH. [lepuon u

8.7 yactota oOpameHus. JluHeliHas W yrjaoBas CKOPOCTH.
[leHTpOCTpEMHUTEIILHOE YCKOPEHUE

8.8 Ilepsslii 3akoH HproToHA

8.9 Bropoii 3akoH HproToHa

8.10 Tperuii 3akon HeroToHa

8.11 HHParf##] [puHIMI Cynepro3uIN CHIl

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 ###Par###Cuia  TpeHus: cujla TPEHHSI CKOJIBKCHHsS, CHIIa




TPEHHUsI IOKOS, IPYTHe BUJIbI TPEHUS

#H#Par##H#Cuna TSXKECTH M 3aKOH BCEMHPHOIO TITOTECHMSI.

.19 YckopeHnue cBOOOHOTO TaICHUs
815 IBuwxenne miuaHer Bokpyr Cosnna. IlepBas kocMuueckas
' ckopocTh. HeBecomocTh u neperpys3ku
8.16 PaBHOBecue MaTepraibHON TOUKH. AOCOTIOTHO TBEPIOE TEIIO
817 #HH##Par##HtPaBHoBecre TBEPAOro Tejla C 3aKPEIUIEHHOW OChIO
' BpaiieHusi. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nmnynbe Tena. M3menenue umnyibca. MMyabe cusib
8.19 3aKOH COXpaHEHHUs UMITyJIbCa
8.20 #HHHPart##PeakTUBHOE IBIKEHIE
8.21 Mexanudeckas paboTa 1 MOIITHOCTh
820 PaGorta cun TspkecTH, ynpyroctd, TpeHus. CBsi3b SHEPruMl U
. paboThI
823 [loTenunanbHas 3HEprus Tena, HOJHATOrO HaJl IOBEPXHOCTHIO
. 3emun
8.24 [ToTenunanbHas 3HEprus cxKaTol Npy>KUHbI
825 #iHPar###Kunernueckas sHeprus. TeopemMa O KHHETHYECKOMN
' SHEPTUU
8.26 HHHParf##3aKoH COXpaHEHHsI MEXaHUYECKON SHEPTUU
[IpakTudeckue paboTHI:
OrmpenienieHne CpelHed CKOPOCTH CKONBKEHHS OpycKa WIn
JIBUKCHUS IIapUKa MO HAKJIOHHOM MockocTH. OmpeneneHue
YCKOpEHHUsl TeJa TpU PaBHOYCKOPEHHOM JBHXKEHMHM IIO
HAKJIOHHOH TIOCKOCTH.
HccnenoBanne 3aBUCMMOCTH IYTH OT BpPEMEHM IpHU
PaBHOYCKOPEHHOM JBM)KEHHM 0€3 HayaJbHON CKOPOCTH.
827 [IpoBepka TUMoOTE3Bl: €CIU NPU PABHOYCKOPEHHOM JABMXKEHUU

0e3 HayalbHOM CKOPOCTH IMYTHU OTHOCATCA KaK P HEUETHDIX
Yucel, TO  COOTBETCTBYIOIIME  TNPOMEXKYTKM  BpPEMEHH
OJIMHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBXKEHUSA OT
CHJIBI HOpMaJbHOTO HaBiieHus. OmnpeneneHue KodpduimeHTta
TpeHUsl CKOJIbKeHHs. OrnpeneneHue KECTKOCTH IPYKUHBI.
Onpenenenue paboThl CHUJIBI TPEHUS MPU PaBHOMEPHOM

JABM>KCHUU TEJ1a 110 FOpHSOHTaHBHOfI IOBEPXHOCTH.

A




Omnpenenenre paboThl CUIIBl YIIPYTOCTH MIPH MOABEME Tpy3a ¢

HUCIIOJB30BaHUECM HCIIOJBMIXXKHOI'O U ITOABHUKHOI'O 0JIOKOB

duznyeckue SIBJICHUS B npupoac: IMpPWIMBbBI U OTJIMBBI,

8.28 nBkeHue  miaHer  CONMHEYHOM  CHUCTEMBbI, pPEaKTHUBHOE
JIBUYKEHUE KUBBIX OPTaHU3MOB
820 TexHuyeckue yCTpOWCTBA: CHHUIOMETP, AATYUKH IOJOKEHUS,

paccTosHUS U YCKOPEHHUS, PAKEThI

MEXAHUWYECKHUE KOJIEBAHWA 11 BOJIHBI

9.1

KonebatenbHoe  aBmwkeHue. OCHOBHBIE  XapaKTEPUCTHKH

KoJeOaHui: TIepro/I, 9acTOTa, aMIUTUTY/1a

9.2

9.3

Matematuueckuii ¥ TNPYKUHHBIA MasTHUKHU. [IpeBpaiieHue
SHEPTUHU MPHU KOIeOaTeTHHOM JABHKCHUT

3aryxatomme — kojeOaHuWs.  BBIHYy)XIeHHbIE  KoJeOaHUs.

Pezonanc

9.4

9.5
9.6

9.7

Mexannyeckue BosiHbl. CBOMCTBA MEXaHHMYECKHUX  BOJIH.
[IpononwpHBIE U TTONIEPEUHbIE BOJIHBI. J[JTMHA BOJTHBI U CKOPOCTH
e€ pacnpoctpaHeHUs. MexaHWYecKue BOJHBI B TBEPAOM TeIe,
CECMUYECKHE BOJIHBI

3ByK. ['(poMKOCTB U BbICOTa 3BYyKa. OTpakeHHE 3ByKa
Nudpa3Byk u yabTpa3Byk

[IpakTudeckue paboTHI:

Onpenenenue 4acTOThI U nepuojaa KOJIeOaHUH
MaTEeMaTHYECKOTO MasiTHHUKA.

Ompenenenrue 4acToThl W TEpHOJA KOJIEOAHUN TPY>KUHHOTO
MasiTHUKa

Uccnenosanue 3aBUCHUMOCTH nepuojia KoJeOaHui
MOJIBEIIEHHOTO0 K HUTH Tpy3a OT IJIMHBI HUTU. MccrnemoBanue
3aBUCUMOCTH TI€pUoAa KoJieOaHUN TPYKUHHOTO MasiTHUKA OT
Maccel Tpy3a. [IpoBepka He3aBUCUMOCTH Tepuona KOJIeOaHMIA
rpy3a, MOJBEMICHHOTO K HHUTHU, OT MAacChl rpy3a M KECTKOCTH

Npy>XUHBL. MI3MepeHre yCcKopeHus: CBOOOHOTO MaJieHUs

9.8

@u3nyeckue SABJICHUS B MPUPOJAE: BOCIPHUATHE 3BYKOB
JKUBOTHBIMH, 3E€MJICTPACEHUE, CEHCMHYECKHUE BOJIHBI, I[yHAMH,

9X0

9.9

Texnuueckue yCTpOﬁCTBaZ 9XO0JIOT, HUCIIOJB30BaHUC

yIBTPa3ByKa B OBITY U TEXHUKE




10

11

OJIEKTPOMAT'HUTHOE IIOJIE U DJIEKTPOMATI'HUTHBIE BOJIHbBI

10.1 DNEeKTpOMarHuTHOE  Toje.  DJIEKTPOMArHUTHBIE  BOJIHBIL.
' CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH
10.2 [IIxana 3eKTpOMarHUTHBIX BOJIH
103 OnekrpoMarHuTHass — npupoaa cera. CKOpocTh  CBeTa.
. BonHoBEIe cBoliCTBa cBETa
[IpakTueckue paboTHI:
10.4 N3yueHne CBOWMCTB 3JIEKTPOMATHUTHBIX BOJIH C IIOMOIIBIO
MOOWJIBHOTO TeledoHa
105 dusuveckue sSBICHUS B MPHUPOJE: OMOJIOTHYECKOe NEeHCTBUE
' BUMMOTO, YIBTPa(HOIETOBOrO U PEHTTEHOBCKOTO U3ITyUeHU N
10.6 TexHuyeckue yCcTpoicTBa: UCTIONIb30BAHUE AIEKTPOMArHUTHBIX
. BOJIH /ISl COTOBOM CBSI3U
CBETOBBIE SBJIEHUA
11.1 JlydeBas mojzienp cBeta. MICTOUYHUKM CBETA
11.2 [IpsamonnHETHOE pacIpOCTPAaHEHUE CBETA
11.3 OTtpaxenue ceta. [lmockoe 3epkano. 3aKOH OTpa)KEHHUs CBETa
114 [Ipenomiienne cBera. 3akoH mpenomieHus cBeTa. llomHoe
. BHYTpPEHHEE OTPaXCHHE CBETa
11.5 JIunza. Xon srydyei B TuH3€E
11.6 OnTtuyeckas cuctema (poroamnmnapara, MUKPOCKOIIA U TEIECKOMa
117 I'maz3 kak  onTWyeckas  cucteMa.  bIM30pyKocTh U
‘ JaIbHO30PKOCTh
118 Pasnoxxenune Oemoro cBeta B cmekTp. OnbiTel HproToHa.
' CrnoxeHune CrieKTpajbHBIX [[BETOB. Jlucmepcus ceta
[IpakTudeckue paboTHI:
##Par###llccnenoBanie  3aBUCHMOCTH  YIJIa  OTPaKCHUS
CBETOBOT'O JIy4a OT YIJia a/ICHHUS.
###Par###3yuenne XxapakKTepUCTUK U300paKEeHU MTpeaMETa B
IJIOCKOM 3€pKalie.
11.9 #HH#Par##HtccnienoBaHue 3aBUCUMOCTH  yrja MPEIOMIICHHS
CBETOBOTO Jyya OT yria MaJeHUs Ha TpaHUIE «BO3IyX —
CTEKJIO».
#i#HPar### lonydyenne n300pakeHUH c MIOMOIIBIO
coOuparome JTUH3HI.
##HParf##OnpenencHue ¢dokycHOro paccTosiHus u




ONTHYECKOM CHUJITBI COOMPAFOIICH JINH3BI.
HHHPar###ONBITHI IO PA3JIOKEHHIO OEJIOT0 CBETa B CIEKTP.
HHH#Par##H#ONbITHl IO BOCHPHUSITUIO I[BETA MPEIMETOB MPHU HX

HaOJII0IEHUH Yepe3 IIBETOBbIC (DMIIBTPHI

11.10

11.11

®duznueckue siBiaeHus B npupoje: 3atmenus Connua u JIyHsl,
1[BeTa TeJ, ONTHUYECKUE sBIIeHUS B aTtMocdepe (uBeT HeOa,
pedpakius, paayra, MUPax)

TexHudyeckue yCTpOMCTBA: OYKH, IEPUCKOM, QoToarnmapar,

OIITHYECCKHE CBETOBO/bI

12

KBAHTOBGIE ABJIEHWA

1 Onbitel Pesepdopna w mmaHeTapHass Mojenb aroMa. Mojeib
aroma bopa

172 Hcnyckanue u nornouieHue ceera atromoM. KBaurel. JIuneiuateie
CHEKTpPbI

12.3 PagnoaktuBHOCTE. Anb(ha, OeTa- 1 raMMa-u3ITydeHUs

104 Crpoenue aromHoro siipa. HykimoHHas Monenb aTOMHOIO sjpa.
N3oTomnsl

15 PannoaktuBHble npespamenus. [lepron nosypacnaga aTOMHBIX
anep

126 SnepHble peakiuy. 3aKOHbI COXPaHEHUS 3apsiI0BOT0 U MacCOBOTO
quces

12.7 OHeprus cBA3M aTOMHBIX siziep. CBSA3b Macchl U IHEPTUU

g Peakuuu cuntesa u nenenus saep. Mcrounuku sueprun ConHua u
3BE3N

129 Slnepnas oHeprertuka. JlelicTBHE pPaJUMOAKTUBHBIX H3JIy4CHHH Ha
JKUBbIE OpraHU3MBI
[TpakTueckue paboOTHI:
HaOnroeHue CIUTOMIHBIX U JIMHEHYATBIX CIIEKTPOB U3JIyUeHHUS.

12.10 HccnepoBanue TPEeKOB: W3MEPEHHE DJHEPrMM YaCTHLBI IO
TOPMO3HOMY IyTH (110 (hoTOorpadusiM).
W3mepenne paaroakTUBHOTO GoHA
duznueckue sIBICHUS B IPUPOJE: €CTECTBEHHBIN paIuOaKTUBHBIN

12.11 ($oH, KOCMUYECKHUE JIyUH, PaIMOAKTUBHOE U3ITYUECHUE MPUPOIHBIX
MUHEPAJIIOB, ACUCTBUE PAJUOAKTHBHBIX H3JIyYEHUH HAa OPraHHU3M
4eJI0BEKa

12.12 TexHn4yeckue yCTpOMCTBA:  CIEKTPOCKOI, HHIMBUAYAJIbHbBIN

A03UMCETP, KaMEpa Bunbcona




ITPOBEPAEMBIE HA OI'D 11O ®PU3UKE TPEBOBAHHUSA K PE3YJIBTATAM
OCBOEHHUS OCHOBHOM OBPA30OBATEJBbHOM NPOI'PAMMBbI
OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

Kon
NpoBepseMoOro
TpeOoBaHMs

IIpoBepsiemble TpeOOBaHMS K NPeAMETHBIM pPe3yJbTaTaM 0230BOI0 YPOBHS
O0CBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI'0 00111er0
oOpa3oBanusi Ha ocHoBe PI'OC

[lonnmanue ponu ¢GU3MKK B HAyYHOH KapTUHE MHUPA; CHOPMHUPOBAHHOCTH
0a30BbIX TPEACTABICHUI O 3aKOHOMEPHOHN CBS3M M I03HABAEMOCTH SIBJICHUI
MIPUPOJIBI, O POIU SKCIIEPUMEHTA B (PU3UKE, O CUCTEMOOOPA3yIOIIeH posid (PU3UKU
B Pa3BUTUU €CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH, 00 53BOIIOLUU
(GU3NYEeCKUX 3HAHUM M WX POJIM B IEIOCTHOW E€CTECTBEHHOHAYYHOW KapTHHE
MHpA, O BKJIaJl€ pOCCUICKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKHU,

00BSICHEHHE MTPOIIECCOB OKPYIKAIOIIETO MUPA, PA3BUTHE TEXHUKH U TEXHOJIOTHIA

3HaHMS O BUJAX MaTepuu (BEUIECTBO M IIOJIE), O JBMKEHUU KakK CIrocode
CYLIECTBOBaHMSA Marepuu, 00 aTOMHO-MOJIEKYJSIPHOM TEOpUH CTPOCHMS
BELIECTBA, O (PU3MUECKOH CYIIHOCTH SBJIEHUH MpHUPOJAbI (MEXaHUYECKHUX,
TEIUIOBBIX, 2JEKTPOMAarHUTHBIX M KBAHTOBBIX); YMEHHUE pa3iuyarh SBJICHHS IIO
ONHCAaHUIO UX XapaKTEPHbIX CBOMCTB M HA OCHOBE OIIBITOB, JIEMOHCTPHUPYIOLIM)
NaHHOE (U3MYECKOe SBJICHUE; YMEHHE paclo3HaBaTh MPOSIBICHHE H3YyYEHHBIX

(¢u3NyeCKUX SBIICEHUH B OKPYXAIOIIEM MHpPE, BBIAEISAS MX CYLIECTBEHHbIE

CBOICTBa (IIPU3HAKK)

Bnagenue ocHoBaMy MOHSATUHHOTO anmapaTa i CUMBOJIMYECKOTO 3bIKa (PU3UKU U
UCMOJb30BaHUE MX JUISI pelleHHs Y4eOHBIX 3ajlay; YMEHHE XapaKTephU30BaThb
CBOICTBa Tel, (U3HUECKUE ABJICHUS U MTPOLIECCHI, UCTIONb3Ys (PyHIaMEHTAIbHbIE

X SMITUPHUYCCKUC 3aKOHBI

YMeHue onHuchBaTh HU3YYCHHBIC CBOMCTBA T€ll U (I)I/ISI/I"ICCKI/IC SABJICHUA, UCIIOJIB3Y

(u3HUYeCKre BETMUNHBI

BnaneHne ocHOBaMHM METOJOB HAy4YHOTO MO3HAHHMA C YYETOM COOJIIOICHUS
npaBui 6€30MacHOr0 Tpy/ia: HaOIoAeHHE (PU3NUECKUX SBICHHMA:

YMEHHE CAMOCTOSITETIHHO COOMPATh AKCIIEPUMEHTAIBHYIO yYCTAaHOBKY M3 TaHHOTO
Habopa 000pyAOBaHUS 110 UHCTPYKIMH, OMUCHIBATH X0/ ONBITA U 3aIIUCHIBATH €TI0
pe3yabTaThl, (POPMYITHPOBATEH BHIBOJIEI,

MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX WM3MEPEHUH (DU3MYECKHX BEIHYMH: YMEHUE
IUTAHUPOBATh HW3MEPEHUsS, CaMOCTOATENBHO COOMpPATh SKCIEPUMEHTAIBHYIO
YCTQHOBKY I10 WHCTPYKIMH, BBIYMCIATH 3HAUCHHE BEJIMYMHBI M aHAJIU3UPOBAThH

MOJYyYECHHBIE pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH pe3yJIbTaTOB




U3MEPEHHUI;

MPOBCACHUC HCCIIOKHBIX JKCIICPUMCHTAJIIBHBIX HCCHGI[OBaHHﬁ; CaMOCTOATEIIBHO
coOupaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY W TPOBOJUTH HCCIEIOBAHUE IIO
HHCTPYKIUHU, NPCACTABIIATE IOJYUCHHBIC 3aBUCUMOCTHU (I)I/I3I/I‘IGCKI/IX BCJIIMYHUH B
BUJE TaOmui M TpapuKOB, YUUTHIBATh MOTPEUIHOCTH, JEJaTh BBIBOABI I10

pe3yJsibTaTaM MCCIe10BaHus

[ToHnMaHue XapakTepHBIX CBOMCTB (PU3NUECKUX MOJIeNIel (MaTepuaibHas TOUKa,
a0COJIIOTHO TBEPAOE TEJI0, MOJIEIH CTPOCHUS Ta30B, KHUJIKOCTEN U TBEPIBIX TEl,
IUTaHEeTapHasT MOJENb aToMa, HYKJIOHHAs MOJENb aTOMHOIO spa) U YMEHHUe

IPUMCEHATE UX JJIA 00BIACHEHUS (bHSH‘IeCKI/IX IIPpOoLeCCOB

YMeHue oO0BACHATH (U3NYECKUE IMPOLIECChl U CBOMCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMil MNpPaKTHUKO-OPUEHTHUPOBAHHOTO XapaKTepa, B YaCTHOCTH,
BBISIBJISITH MPUYMHHO-CJICICTBEHHBIE CBS3H U CTPOUTH OOBSICHEHHE C OMOPOM H:
U3yYeHHbIE  CBOWCTBAa  (U3WYECKUX  SBICHUH,  (u3MYecKre  3aKOHBI,

3aKOHOMCPHOCTH U MOJACIIU

YMmenue pemats pacdy€rHele 3anadyn (Ha 0aze 2 — 3 ypaBHEHU), UCHOJIb3YyS

3aKOHBl W (OPMYJIBI, CBS3BIBAIONINE (PU3MUYECKUE BEIMYHMHBI, B YaCTHOCTH,
3alUChIBaTh KPAaTKOE YCJIOBUE 3a/layd, BBIABIATH HEJOCTAIOIIME JAHHBIE,
BBIOMPATh 3aKOHBI M (HOPMYJIBI, HEOOXOAUMBIEC sl €€ PelIeHHs, HCIOIb30BaTh
CIpPaBOYHBIC JAHHBIC, IPOBOJUTH PACUYE€Tbl M OLEHUBATh PEATUCTUYHOCTD
MOJIy4YeHHOTO  3HAauyeHUs  (U3MYECKONM  BEJIWYMHBI; YMEHHUE  OIpPEAEIATh

PasMCPHOCTD (1)H3PI‘IGCKOI>’I BCINYHHBI, HOqueHHOﬁ IIpHu pCIICHUH 3a1a4H

Vmenue XapaKTCPU30BaTh MPUHIUIIBL I[@flCTBI/I?I TCXHUYCCKUX yCTpOfICTB, B TON
YpcIie OBITOBBIX HpI/I60pOB, U IIPOMBIIIIJIICHHBIX TEXHOJIOTHYCCKUX ITPOHCCCOB I10
HUX OIMCAaHUIO, MCIIOJIb3ysA 3HAHUA O CBOMCTBaxX (1)I/ISI/I‘I€CKI/IX SIBJICHUIT |

HeO6XOI[I/IMbIe (1)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTH

10

YMeHue UCIoIb30BaTh 3HaHUS O GU3NUECKUX SBJICHUAX B TOBCETHEBHOM KU3HU
s obecrieueHus: 0e30MacHOCTH TpU OOpalieHHH C OBITOBBIMH TNPUOOpaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 30POBbS U COONIIOJICHUS HOPM
9KOJIOTMYECKOTO TIOBE/ICHHS B OKPYIKaIOIIEH cpe/ie; MOHUMaHNe HEOOXOAUMOCTH
NPUMEHEHHUs JOCTIKEHMH (U3MKM M TEXHOJOTHMH I  palOHAJILHOTO

MIPUPOIONIOIB30BaAHUS

11

OneIT moucka, npeoOpa3oBaHUsl U MPEACTaBICHUs HHPOpMALUH (HU3HUECKOTO
coJiepKaHus C HCIIOJIb30BaHUEM MH(POPMALIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI; YMEHHE OLIEHHWBATh JOCTOBEPHOCTh MOJIYYEHHONW HHQOpMAIMH Ha
OCHOBE MMEIOIIUXCS 3HAHUW M JONOJIHUTENbHBIX HCTOYHUKOB; YMEHHUE

UCIONIb30BaTh IPHU  BBINOJHEHUM YYEOHBIX 3aJaHUl HAy4YHO-IOIYJISIPHYIO

il



IUTEpaTypy (U3MUECKOTO COJEP)KaHHS, CHPABOYHBIE MaTepHaibl, PECYPCHI CETH
WutepHer; BiazeHue 0a30BBIMH HaBBIKAMHU IpeoOpa3zoBaHus MH(OpMAIMHU M3
OJJHOM 3HAKOBOW CHCTEMBl B JpYyryl0; YMEHHE CO3/1aBaThb COOCTBEHHBIC
MUCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE HMH(OpMAIMM M3 HECKOJIBKHUX

HUCTOYHUKOB

IHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbIX HA OI'D 11O

OU3UKE
Kon IIpoBepsieMblii 3J1eMeHT COeP:KAHUSA
1 MEXAHMWYECKUE SABJIEHUA
. Mexanudeckoe nBrkeHue. MarepuanbHas Touka. Cucrtema orcuéra. OTHOCHUTEIBHOCTD
' JIBYKECHUS
PaBHOMepHOE U HEpaBHOMEpHOE ABMkKeHUE. CpeaHsis cKopocTh. PopMyiia JiJIsi BEIYUCICHUS
1.2 cpenHeit ckopoctu: v = S/t
PaBHOMepHOE TPSMOJIMHEWHOE NBM)KEHHE. 3aBUCHUMOCTh KOOPAMHATHI Tejla OT BPEMEHHU B
ClIyyae paBHOMEPHOTO MPSIMOJIMHEHHOTO JIBHIKECHHUS:
1.3 () =x,+vt
I'paduixky 3aBECUMOCTH OT BPEMEHH ISl MPOEKIIMH CKOPOCTH, MPOEKIUU TEPEMEICHMUS,
MyTH, KOOPAUHATHI TP PABHOMEPHOM MPSIMOJIMHENHOM JABUKEHUU
3aBUCUMOCTh KOOPJIMHATHI T€JIa OT BPEMEHHU B ClIy4ae paBHOYCKOPEHHOTO MPSMOIMHEHHOTO
JIBYDKCHUS
R
Sl =v, #f+a,* ;
2
DopMyIIbI TSl MPOSKIIMK TTEPEMEIIECHUS, TTPOSKIIMH CKOPOCTH U TIPOSKIINH YCKOPEHUS TIPU
PaBHOYCKOPEHHOM MPSIMOJIMHEMHOM JIBUKEHUU:
1.4 2
s.(D=vy, t+a,-—,
2
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ulrf: - Ul.'r: =2£T_T.5'_T
I'padbukn 3aBHCUMOCTH OT BpEeMEHH MJIsi TMPOEKIUH YCKOPEHUs, MPOEKIHUU CKOPOCTH,
MIPOCKIIMHU TIEPEMEIICHHSI, KOOPAUHATHI TPH PABHOYCKOPEHHOM MPSMOJIUHEHHOM JIBHKCHUH
1.5 CBoOonnoe maneHue. Dopmysibl, OMUCHIBAIONIME CBOOOTHOE MaJeHHWE Teia MO0 BEPTUKAIH




(IBWKEHHWE Tela BHU3 WM BBEPX OTHOCHUTEIBHO TMOBEpXHOCTH 3emiu). [paduku
3aBHCHUMOCTH OT BPEMEHH I IPOEKIHUH YCKOPEHHSA, NMPOEKUUH CKOPOCTH U KOOpPIHMHATE

mpu CBO60,Z[HOM NnagcH1uu Teja 1o BEPTHUKAIN

CKOpOCTI) PAaBHOMCPHOI'O JABHXKXCHUA TCJIA 110 OKPYKHOCTH. HaHpaBHCHI/Ie CKOpPOCTH.

dopmyia a7 BBIYUCICHUSI CKOPOCTH Yepe3 PaiyCc OKPYKHOCTH U TIEPHO 0OpaIieHHs:

2nR
V=T

LlenTpocTpemMutenbHoe ycKopeHue. HampaBiieHHE IIEHTPOCTPEMHTEIBLHOTO YCKOPCHUSI.

®opmyna 175 BBIYUCICHUS YCKOPEHHUS:

1.6 2
b
.‘.‘TH = R
dopmyna, CBSI3bIBAIONIAs IEPUO U YACTOTY OOpaIlIeHHUs:
V= 1
T
Macca. [1notHocTs Bemectsa. @opmMysia i1l BBIYMCICHHS INIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas (usznueckas BeanurnHa. ClIoxKeHHe CUIT
1.9 SIBnenue unepuuu. Ilepssiii 3akoH HeroTona
Bropoii 3akon HptoToHa:
1.10 F=m-a
CoHanpaBieHHOCTh BEKTOPA YCKOPEHUS Tela M BEKTOpa CHUJIbL, AEMCTBYIOIIEH HA TENIO
BzaumoneiictBue ten. Tpetuid 3akoH HeroToHa:
1.11 F 21 _Fl—>2
Tpenue Mokos W TpeHUe CKoJbxkeHus. dopmyna s BBIYUCICHHUS MOIYJIS CUJIbl TPEHUS
CKOJIbXKECHUS:
1.12 F_=u-N
- M
1.13 Hedopmarus Tena. Yopyrue u Heynpyrue nedopmanuu. 3akoH ynpyroi nedopmanuu

—



(3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTCHUE. 3aKOH BCCMUPHOI'O TATOTCHUS:

my -1,
F=G. L1 _2
R
Cuna TspkecTH. Y CKOpeHHe CBOOOHOTO MaICHHS.
®dopmyra 7151 BBIYUCICHUS CUITBI TSDKECTH BOJM3H MoBepxXHOCTH 3emin: F = mg.
JBrxenue mianet Bokpyr Connia. [lepBast kocmuueckasi ckopoctb. HeBecomocTs 1

Heperpy3Ku

1.15

Hmnynbc Tena — BeKTopHast pu3ndeckasi BeIMYHHA.
D=mi

I/IMHy.]'IBC cucteMsl Tea. U3MeHeHue HUMITYyJIbCA. I/IMHy.]'IBC CHIJIbI

1.16

3akoH COXpPaHCHUA UMITYJIbCa JIA 3aMKHYTOﬁ CHUCTCMBI TCII.
p=myU +m, U, =const

PeakTuBHOE NBMKEHUE

1.17

1.18

Mexanunyeckas pabora. opmya 1uist BBIYMCIEHUS paOOThI CHJIBL:

A=Fsoosc

MexaHnunueckasi MOIIHOCTb:

N=4
f

Kunernueckas n NMOTCHUHAJIbHASA SHCPIU. dDOpMyna JUIA BBIYUCJIICHUA KHHETHYECKOM

OHCPIuu:

H!LFE
B

Teopema o kuHeTHYECKOU dHEprun. Popmysia i BBIYUCICHHUS TOTEHIIUAIBHOM SHEPTUU

TeJa, MOJHATOTO

Hax 3eMIIEN:

E,=mgh

1.19

Mexanndeckas SHEPruid:




E=E,+E,

3aKoH cOXpaHEHMs MexaHuuecKoi aueprun. dopmyna 1uist 3aKOHa COXpaHEHUS
MEXaHUUYECKOW SHEPTUU B OTCYTCTBHUE CUJI TpeHHUs: £ = const.

[IpeBpanieHne MEXaHUYECKOW SHEPTUH IIPY HAJTUYHUK CHUIIbI TPEHUS.

1.20

[IpocTbie MexaHU3MBI. «30JI0TOE MPABHIIO» MEXAHUKH.
Prruar. Momenr cunbl: M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M,+..=0
[TonBwxHBIN 1 HeTTOABMXKHBIHN 0710Kku. KIT/] mpocThIX MexaHU3MOB,

n= Anonesnas

14‘3&1‘1:&‘:[}1

1.21

JlaBneHue TBEPAOTrO Temna.

@opMya 171 BBIYMCIICHHS 1aBJICHUs TBEPAOTO Tella:

_F
p_'s"

[JaBnenue raza. ATMocepHOE TaBICHHE.
IM'mapocTraTudeckoe 1aBieHUE BHYTPH KHIKOCTH.

d)opMyna JJIs1 BBIYUCJICHUS OABJICHUA BHYTPH KUIAKOCTHU:

p=pgh+p_,

1.22

3axoH Ilackans. ['mapaBanueckuii mpecc

1.23

1.24

3akoH Apxumena. dopmyna IUisl ONPENEICHUS] BBITAJKUBAIONICH CHJIbI, JICHCTBYIOIIEH HA
TEJNO, NOrPYKEHHOE B JKUIKOCTb UJIH ra3:

F Apm. = ng
VYcaosue miasanus tena. [liasadue CYJOB 1 BO3AYyXOILIaBaAHUEC

Mexanndeckue KoneOaHus. AMIUIUTyIa, Tepuoa W dYactora koseOanuil. dopmyna,

CBSI3BIBAOINAS YACTOTY U MEPHOJ KOJIeOaHU:

1.25

MaTteMaTH4eCcKuii U TPYXUHHBIN MasTHUKU. [IpeBpaimieHue sHepruu mpu KoJjieOaTeITbHOM

JABHMOXKCHUN

1.26

3aTyxa}0u11/Ie KOJIeOaHHs. BLIHY)KI[GHHBIG KoJieOanus. Pe3oHanc

1.27

MexaHn4deckrue BOJIHBI. HpOI[OJ'ILHBIe " TONCPCYHLIC BOJIHBI. Z[J'II/IHa BOJIHBI U CKOPOCTb

pacipoCcTpaHeHHUs BOJIHBIL:




-

Lh=v-T

1.28

3Byk. I'pomkocTh M BbicOoTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha TpaHMIE ABYX Cpe.

Nudpa3Byk u yapTpa3Byk

1.29

1.30

1.31

Ilpaxmuueckue pabomol

W3mepenue cpenHell MIIOTHOCTH BEILECTBA; APXMMEIOBOW CHIIbI; YKECTKOCTH NPYKHUHBI;
KOd(pUIIMEHTa TPEHUS CKOJIbKEHUS; paOOThl CHIIBI TPEHHsI, CHIIBI YIPYTOCTH; CpeaHen
CKOpOCTH JIBUKEHHUSI OPYCKa N0 HAKJIOHHOH MJIOCKOCTH; YCKOPEHUs OpycKa MpH IBUKECHUU
M0 HAKJIOHHOM IJIOCKOCTH; YacTOThl M IMEpHOoJa KOJeOAHWH MaTeMaTUYecKOro MasTHUKA;
Y4acTOThI U Iepuo/a KojaeOaHHii IPy>KUHHOTO MasiTHUKA; MOMEHTA CHIIBL, IEHCTBYIOIIETO Ha
peiuar; paboTbl CHJIBI YNPYroCTH NpU NOABEME Ipy3a C MOMOIIbIO HEMOABHKHOTO OJI0Ka;
paboThI CHIIBI YIIPYTOCTH IIPU MOIBEME IPpy3a ¢ IOMOIIbIO MOABUKHOIO OJIOKA.
HccnenoBanre 3aBUCUMOCTH apXUMEIOBOM CHITBI OT 00BhEMA MOTPY>KEHHOM YacTH TeNa U OT
IUIOTHOCTU JKUAKOCTH; HE3aBUCHUMOCTH BBITAJIKMBAIOIIEH CHUJIBI OT MAacChl Teja; CHJIbI
TPEHUS CKOJBKEHHUS OT CHUJIbl HOPMAJIBHOTO NaBJIEHHUS U OT POJAa MOBEPXHOCTH; CHUJIBI
yIPYTOCTH, BO3HHMKAIOIIEH B TPYKUHE, OT CTEMEHU JedOopMalud TMPYKHHBI, YCKOPEHHUS
Opycka OT yIJla HakjOHa HampaBlsIOLIeH; mepuona (YacToThl) KoJeOaHUH HHUTSIHOTO
MasITHUKA OT JJIMHBI HUTH; IIEPHOAA KOJICOAHUH MPYKMHHOTO MasiTHUKA OT MacChl Tpy3a U
KECTKOCTU TPYKUHBI; HCCIEIOBAaHUE HE3aBHUCHUMOCTH IepHoJa KoJeOaHUW HHUTSIHOTO

MasTHHKa OT Macchl Tpy3a. IIpoBepka ycinoBus paBHOBECHUS pblyara

Qusuueckue s61eHUs 8 NpUpoOde. TIPUMEPDI ABMKEHHUS C Pa3IMYHBIMU CKOPOCTSIMU B KUBOU
U HEXKUBOU Mpupoje, ACUCTBUE CHIBI TPEHUS B MPUPOJE M TEXHUKE, MPUIUBBI U OTJIUBHI,
nBiwkeHne TutaHeT COJMHEYHOM CHCTEMBI, PEaKTUBHOE JBMKEHUE J>KHUBBIX OPTaHU3MOB,
pBIYary B Telie YeI0BeKa, BIUSIHNUE aTMOC(EpHOro JaBIeHUs Ha )KMBOW OPTaHU3M, TIJIaBaHHe

pI)I6, BOCIIPUATHE 3BYKOB JKUBOTHBIMHU, 3EMIICTPACCHUC, celicMHUYecKue BOJIHBI, HYHaMH, 3XO

Texnuueckue ycmpoucmea: CHUAOMETpP, NAATYUKU TOJOXKEHHS, PACCTOSHUS U YCKOPEHMS,
JUHAMOMETp, TOALIMITHUKH, pPAaKeTbl, pblyar, MOJBM)KHBIA M HENOJBM)XKHBIM OJOKH,
HaKJIOHHAs IJIOCKOCTb, IPOCTHIE MEXAHU3MbI B OBITY, COOOILAOLIUECS COCY/Ibl, YCTPOMCTBO
BOJIONIPOBO/IA, THIPABIMUYECKUI Npecc, MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM

HAcoC, apeoMeTp, HXO0JIOT, UCII0JIb30BaHHUE YIbTPa3ByKa B ObITY U TEXHHUKE

TEIIVIOBBIE ABJIEHUA

2.1

OCHOBHbBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH CTpOEHUs BelecTsa. Moaenu
TBEPOTO, )KUIKOTO U ra3000pa3HOro cocTosiHui BemecTBa. Kpucraminyeckue u aMmopdHbie

TCJ1a

2.2

I[BI/I)KGHI/IC qaCTull BE€IICCTBA. CBs3b CKOpPOCTH JABWIKXCHUSA HYaCTUL] C TeMnepaTypoﬁ.

BbpoyHnoBckoe nBuxenue, AMp@ys3us

2.3

CwmaumnBaHUe U KalMWJIIIPHBIC ABJICHUA
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TemnoBoe pacmpeHne U CKaTHe

2.5 TemnnoBoe paBHOBECHE
26 Buytpennss sueprus. Pabora u Temonepenada Kak crnocoObl U3MEHEHUS BHYTpPEHHEH
SHEPrun
2.7 Buasl Teronepenaun: TeIIONPOBOJHOCTb, KOHBEKIIHS, U3JIyYCHUE
HarpeBanue u oxnaxnaenue ten. KonnuecTtBo TemioThl. Y eabHask TEMI0EMKOCTb:
2.8 =cem(t,—t,)
Q=cmlt,—1
3aKOH COXpaHEHUs SHEPTUH B TEIIOBBIX MpoIieccax. Y paBHEHHE TEIJIOBOTO OajlaHca:
2.9 Ql —|—Q2 —|—___:0
Hcnapenne n xonaeHcauus. VM3MeHeHHe BHYTPEHHEH JHEPIMM B IPOLIECCE HCIAPEHUS U
2.10 KOHJeHcauuu. Kunenue *uakocTy. Y ienbHas TeroTa napoodpazoBanus: L = O/m
2.11 BrnaxHocts Bo3tyxa
[InaBnenne u Kpucramnumsauus. l3MeHeHue BHYTpPEHHEW OHHEPrMM IpH IUIABICHUU U
KpUCTAJUIM3aLMU. Y IeJIbHAs TEIIOTA IUIABIICHUS:
2.12 Q
m
213 BuyTpeHHss sHEprus cropanus TOIJIMBA. Y IebHAsl TEIUIOTa CTOpaHus TOIINBA: ¢ = O/m
2.14 [Tpunuumnel padoTs! TemnoBbix Asurarenei. KI1/] rennosoro nqsurarens
Ipakmuueckue pabomul
N3MepeHne ynenpbHOW TEIUIOEMKOCTH METAJUIMYECKOTO LMIWHAPA; KOJUYECTBA TEIUIOTHI,
MIOJIy4YE€HHOT'O BOJIOM KOMHATHON TeMIrepaTyphl (PUKCUPOBAaHHON Macchl, B KOTOPYIO OMYyLIEH
515 HarpeTshlii LWIMHIP; KOJWYECTBA TEIUIOTHI, OTJAHHOTO HArpeTbiM LHIMHAPOM, IIOCIIE
OIyCKaHUsl €ro B BOJY KOMHATHOM TeMIepaTypbl; OTHOCUTEIBHON BIIAJKHOCTH BO3YyXa;
YAEIbHOW TEIUIOTHI IUIAaBJICHMS JbJAa. MccinenoBaHne M3MEHEHMs TEMIEpaTypbl BOABI IPU
Pa3IUYHBIX YCIOBUSX; SBJICHUS TEINIOOOMEHA MPU CMEIIUBAHUU XOJIOJHOM U ropsiueil BOAbI;
IpolLecca UCIapeHus
Qusuueckue sa61eHUs 8 Npupode: TIOBEPXHOCTHOE HATSHKEHUE W KalMJUIIPHBIE SBJICHUS B
2.16 npupojie, KpUcTaiel B mpupojae, uznyuenue CoiHIla, 3aMep3aHue BOJOEMOB, MOpPCKHE
Opu3bl; 00pa3oBaHUE POCHL, TYMaHa, MHEs, CHETa
2.17 Texnuueckue  ycmpoiicmea:  KalWUIAPbl, INPUMEPbl  UCIOJIb30BAaHUSA  KPUCTAJIOB,




KUJKOCTHBIM TEpMOMETp, JaTYUK TEeMIlepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS [OMOB,

TUTPOMETPHI, IICUXPOMETP, TapoBasi TypOuHa, ABUraTellb BHYTPEHHETO CrOpaHus

3 DJIEKTPOMATHUTHLIE SBJIEH S
3.1 Dnektpuzalus Te. JIBa BUa 3JIeKTpUUECKUX 3apsiioB
3.2 B3aumonericTBue 3apskeHHBIX Tell. 3akoH Kynona
33 3aK0OH COXpaHEHUSs AJIEKTPUUECKOTo 3apsiia
34 Onekrpuyeckoe nojie. Hanpspk€HHOCTh anekTpuueckoro mois. [IpuHuun cyneprno3uiun
AJIEKTPUIECKHUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu snektpudeckux 3apsiaoB. JeMCTBHE SJIEKTPUUECKOIO MOJS HA AJIEKTPUYECKUE
3apsabl. [[poBOAHUKY U AUDIIEKTPUKH
[TocTostHHBINM  2yIeKTpuueckuii TOK. [JledicTBus anekTpuueckoro Toka. Cuia Toka.
Hanpsoxenue.
3.6 I=q/t, U=A4/q
DIIEKTPUYECKOE COMPOTUBIICHUE. Y IETTbHOE DJIEKTPUUECKOE COMPOTUBIICHUE:!
3.7 R =pl/S
18 3akon OMa yis yyacTka anekrpudeckon nenu: I = U/R
[TocnenoBarenbHOE COETUHEHNE TPOBOTHUKOB:
I,=I,; U=U,+U,: R=R +R,
3.9 [TapannenbHOE COeIMHEHNE TPOBOJHUKOB PABHOTI'O COMPOTUBIICHUS:
U=U;I=1+1I; Rz%.
CMenIaHHple COCTMHEHHMSI TIPOBOIHUKOB
3.10 PaGota u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[>xoyns — Jlenua:
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHoe IMoJsie MPSMOTO NPOBOJHUKA C TOKOM. JIMHMM MarHUTHOM
WHIYKIHHA
3.13 MaruuTtHOe o€ NOCTOSHHOTO MarHuTa. BzanMoaeiicTBre MOCTOSHHBIX MAaTHUTOB




3.14

JlelicTBME MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM

3.15

OnbiTel Papajes. SABiaeHue >MeKTpoOMarHuTHON nHAyKIMu. [IpaBumno Jlenna

3.16

Ipaxmuueckue pabomul

N3mepenue 31eKTpUUECKOTro CONPOTUBIIEHHS PE3UCTOPA; MOLTHOCTH 3JIEKTPUUECKOI0 TOKA;
paboThI AIIEKTPUIECKOTO TOKA.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B MPOBOAHHUKE (PE3UCTOPHI,
JaMIoYKa), OT HANpsOKEHUS Ha KOHIAX MPOBOJHUKA; 3aBUCHUMOCTH COMNPOTHBIICHUS OT
JUTMHBI IPOBOJIHUKA, TUIOIIA/IA €T0 MOMEPEYHOI0 CEYEHUS U yIeTbHOTO COMPOTUBIICHUSI.
[TpoBepka mpaBuia A IEKTPUUECKOT0 HAMPSHKEHUS TP MOCIeI0BaTeIbHOM COEAMHEHNN
MIPOBOJIHUKOB; TMpaBWa JJIA CUJIbl AJIEKTPUUECKOTO TOKA MPHU IMapauieIbHOM COEIMHEHUU

MIPOBOTHUKOB (PE3UCTOPHI U JTAMIIOUKA)

3.17

Qu3suueckue sA61eHUs 8 npupoode: IEKTPUYECKHE SBICHHUS B aTMocdepe, IIeKTpUYECTBO
YKUBBIX OPTAaHU3MOB, MAarHUTHOE ITOJIC 3eMJTH, IPEi( MOITFOCOB, PO MATHUTHOTO TTOJIS JIS

JKHN3HU Ha 3€MJ'I6, MOJIApHOC CUAHUC

3.18

3.19

Texnuueckue ycmpoticmea: dSIEKTPOCKOI, amIepMeTp, BOJBTMETP, PEOCTaT, CUETYUK
AJIEKTPUYECKOW  DHEpruH, AJIEKTPOOCBETUTENIbHBIE  NPUOOPBI, HarpeBaTelIbHbIE
ANEeKTpOnpuOOpsl  (IpUMEpBI),  ANEKTPUYECKHUE  MPEAOXPAHUTENH,  DIECKTPOMATHHT,

SJICKTPOABUTATECJIb TOCTOSIHHOI'O TOKA, TCHEPATOP IMOCTOAHHOTO TOKA

SHCKTpOMal"HI/ITHBIC BoaHbI. IlIkana QJICKTPOMAaruuTHLIX BOJIH

3.20

ﬂyquaﬂ MOZACIb CBETA. HpHMOHHHeﬁHOC pacnpoCcTpaHCHUC CBCTa

3.21

3aKoH OTpaXCHUA CBCTA. IInockoe 3€pKajIo

3.22

HpeHOMJIeHI/Ie cBeTa. 3aKOH IpECIOMJIICHUA CBCTA

3.23

I[I/ICHepCI/ISI CBCTa

3.24

Jlunza. Xop mydeit B munze. @okycHOe paccTosiHue NUH3bI. OnTHueckas cuia TuH3bl: D =
/F

3.25

I'na3 kak onrmueckast cucremMa. OnTudeckue HpI/I60pBI

3.26

Ilpaxmuueckue pabomul

HH#HPar###l13MepeHne ONTHYECKOW CHIIBI COOMparomel JUH3BL, (OKYCHOTO pPACCTOSHHS
cobuparoreit JIMH3bI (110 CBOWCTBY PaBEHCTBA pa3MepoB MpeIMETa U M300pakeHus, Koria
IpeIMET PACIOJIOKEH B IBOMHOM (OKyCe), OKa3aTels MPEeIOMICHHS CTEKIIA.
#Hi#HPar##lccnenoBanue cBoiicTBa N300paXKeHMS, TIOIYYEHHOTO C IIOMOIIBIO COOMparoLIeit
JIMH3bI; M3MEHEHHsI (POKYCHOTO PACCTOSHHS JABYX CIIOKEHHBIX JIMH3; 3aBUCHMOCTH YTJIa

MMPEIOMJICHHUA CBCTOBOI'O JIy4a OT yIJla MaICHUSA Ha 'PAaHULIC «BO3AYX — CTCKIIO»

3.27

Dusuveckue sA61eHUS 8 npupode.‘ 3aTMCHU A COJIHI_Ia u .HYHLI, OBE€Ta TCJI, OITHYCCKUC

aBieHus B atMocgepe (1BeT Heba, pedpakiuus, pagyra, MUPax)

3.28

Texnuueckue ycmpoucmea: 04Ky, IEPUCKOII, (hoToannapar, ONTUYECKHE CBETOBOIbI




KBAHTOBGIE ABJIEHNA

4.1 PamnoaktuBHOCTE. Anb(ha-, 6eTa-, ramMmma-u3nyuenus. Peakiuu anbda-u 6era-pacnaaa

4.2 OmneiTel Pe3epdopaa o paccesuuro anbda-vactu. [Inanerapuas Mmoaens atoma

4.3 CocrtaB aTroMHOrO0 sifpa. M30Tomnsl

4.4 Ilepuon mosypacmnana aTOMHBIX JI€p

4.5 SlnepHble peakiyu. 3aKOHBI COXPAHEHHS 3apsI0BOTO M MACCOBOT'O YHCE
Qusuueckue s61eHUs 8 NpUpooe: eCTECTBEHHBIN PalnOAKTUBHBINA (POH, KOCMUYECKHE JIy4H,

4.6 PaIMOAaKTUBHOE U3JTYUYECHHE MPUPOIHBIX MUHEPAJIOB, JEHCTBUE PAMOAKTUBHBIX U3TyUYCHUI
Ha OpraHu3M YeJIOBeKa

47 Texnuueckue ycmpoticmea. CIIEKTPOCKOII, UHAUBUIYaJIbHBIN 103UMETp, Kamepa BuibcoHa,

sAACpHad SHCPIreTUKa




YYEBHO-METOJUYECKOE OBECNEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA
OBSIBATEJBHBIE YYUEBHBIE MATEPUAJIBI JUISI YYEHUKA

e Ousmka: 7-i kiacc: 0a30BBIM ypOBEHb: Y4eOHUK; 3-€ u3JaHue, mepepadoTaHHOEe
[Tepeimikun .M., IBanoB A.W. AkimonepHoe oduiectBo «M3aarenbctBo «IIpocBeiennes
 @uszuka: 8- kimacc: 0a30BBIA ypoBEeHb: y4eOHMK; 3-€ wu3IaHue, nepepaboTaHHOe
[Tepeimikun .M., IBanoB A.W. AkimonepHoe oduiectBo «M3aatenbctBo «IIpocBeiennes
 @uszuka: 9-ii kmacc: 0a3oBbI ypoOBEeHb: y4eOHUK; 3-¢ wu3IaHue, nepepaboTaHHOE
[eppimkun WM.M., T'yrauk E.M., HUBanoB AWM. u np. AKiHMoHepHOE OOIIECTBO

«M3parensctBO «IIpocBemienne»

METOJUYECKHUE MATEPHUAJIBI JIUIAA YUYUTEJIA

https://edsoo.ru/metodicheskie-materialy/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://myschool.edu.ru/
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