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NNOACHUTEJIBHAS 3AIINCKA

[IporpaMma nmo ¢u3uke Ha YpOBHE OCHOBHOIO 0OOIIero oOpa3oBaHMs COCTaBJICHA Ha
OCHOBE MOJIOKEHMH M TpeOOoBaHWIl K pe3yiabTaTaM OCBOEHHUS Ha 0a30BOM YPOBHE OCHOBHOM
oOpazoBaTenbHOM mporpammbl, npencraBieHHbix B PI'OC OO0, a Takke ¢ ydyérom
(dbenepanpHOi paboueld mporpamMmbl BocnuTaHus W KoHuenuww mnpernogaBaHus y4eOHOTO
npeaMera «Pu3nKay.
OO0uas xapakTepucTHKA y4e0HOro npeaMera « Dusukar:
Conepxkanue  mporpaMMbel 1Mo (HU3MKE ~ HampaBleHO  Ha  (opmupoBaHuE
€CTECTBEHHOHAYYHOM TI'PaMOTHOCTH OOy4YarOUIMXCSl W OpraHu3alMio H3ydeHus (U3MKH Ha
JIeATeIbHOCTHOM OCHOBe. B mporpamme mo (u3uKe yYUTHIBAIOTCS BO3MOXXHOCTH Y4e€OHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METaNpeIMETHBIM  pe3yibTaTaM  OOydeHHs, a  TaKkKe  MEXKIPEAMETHbIE  CBSI3U
€CTECTBEHHOHAYYHBIX Y4eOHBIX TPEIMETOB HA YPOBHE OCHOBHOI'O 00IIIEr0 00pa30BaHMs.
[Iporpamma no ¢u3MKe yCTaHABIMBACT pachpeeseHre ydeOHOro MaTepualia 1o rojaam
oO0ydyeHus (mo KjaccaMm), MpeanaraeT MNPUMEPHYIO I0CIEeI0BaTeIbHOCTh M3YYEHUS TeM,
OCHOBaHHYIO Ha JIOTUKE pa3BUTUS MPEIMETHOr0 CcoAepKaHUs M Y4€Te€ BO3PACTHBIX
ocoOeHHOCTeH 00yUaroMIMUXCsl.
[Iporpamma no gusuke pazpaboTaHa C LIETbI0 OKa3aHHUSI METOAUYECKOM MTOMOILN YUYUTEIO
B CO3JIaHMH paboueil mporpaMmsbl 1o y4eOHOMY MpeIMETY.
®dusnka ABISETCA CUCTEMOOOPa3yOUIMM Il €CTECTBEHHOHAYYHBIX Y4E€OHBIX IPEIMETOB,
MIOCKOJIBKY (pU3MUECcKHe 3aKOHBI JIEKAT B OCHOBE IPOLECCOB M SIBICHHM, U3y4aeMbIX XUMHEH,
Ouonorueil, actpoHoMueil n QpuU3NUecKoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHpa, TPEAOCTABISET HaubOosiee sICHble 0o0pas3ibpl NPUMEHEHHsS HAy4HOTO METoJa
MIO3HAHUS, TO €CTh CI10C00a NOTY4YeHUs JOCTOBEPHBIX 3HAHUM 0 MUpE.
OpHa W3 TIIaBHBIX 3a/1a4 (U3UYECKOro o0pa3oBaHMs B CTPYKType oOmiero oOpa3oBaHUS
COCTOMT B (DOPMHUPOBAHMM ECTECTBEHHOHAyYHOW TI'pPAaMOTHOCTM W MHTEpeca K HayKe Yy
00yJaroITuXCsl.
W3yuenne ¢usznkn Ha 0a30BOM YpOBHE IMpeAIoiaraeT OBJIQJCHUE CJETyIOIUMH
KOMIIETEHTHOCTSIMH, XapaKTepU3YIOLUIMMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb:
® Hay4HO OOBSICHSATH SIBIICHUS;
® OLIEHUBATh U NIOHUMATh OCOOEHHOCTH HAyYHOI'O UCCIIEI0OBAHHUS;
® UHTEPHPETUPOBATH JAHHBIE W MHCIOJIb30BATh HAyYHBIE J10Ka3aTeIbCTBA NS
IIOJTy4EHUs BHIBOJIOB.
Ilenu wm3yuyeHus (uU3MKM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs ONpE/IEICHbI B
Konuenmuu npenogaBanus ydeOHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpraHU3AIMIX
Poccuiickoit ®Denepanum, peaau3yoOIMX OCHOBHBIE 00IIe00pa3oBaTeIbHbIE IMPOrPaMMBI,
yTBepkI€HHON pemeHneM Komnermn Munncrepera npocsemenus Poccuiickoit denepanuun
(mporokomn ot 3 nexadps 2019 r. Ne [IK4BH).
Henun usyvyenus pusuku:
e npuoOpeTeHHEe MHTEpeca M CTpeMJICHHs OO0YyYaromuXcs K HAyYHOMY H3Y4EHUIO
IPUPO/IbI, PA3BUTHE UX MHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTAaBICHUI O HAyYHOM METOJe I[IO3HAHUS U (QOpPMHUpPOBaHUE
HCCJIEN0BATEIBCKOIO OTHOILIEHUS K OKPYKAIOIIUM SBJICHUSM;

e (opMHpPOBAHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4EHUs] OCHOB CTPOEHUS
MaTepuy U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;



e (opMHpOBaHUE NPEACTABICHUN O POJIM (UKUKU IS PA3BUTHUSL JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUM;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymel mnpodeccnoHanbHOMI
NeSITEIbHOCTH, CBSI3aHHOW C (DU3MKOMN, MOATOTOBKA K JajbHEiIIeMy 00y4eHUI0 B 3TOM
HaIpaBJICHUU.

JlocTukeHue HTHX Leledl mporpamMmbl 10 (PM3MKE Ha YPOBHE OCHOBHOIO OOLIETro

o0pazoBaHMsI 00eCIICUNBACTCS PELICHUEM CIICAYIOIINX 3a1a4:

e npuoOpeTeHHe 3HAHUH O JUCKPETHOM CTPOCHMM BEIIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, 3JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHEe YMEHHH ONUCHIBaTh U  OOBSICHATH (PU3MUECKHE SBJICHUS C
UCIOJIb30BaHUEM IOJTyYEHHbBIX 3HAHUM;

® OCBOGHHE METOAOB pELIEHUS MPOCTEHIIMX pacdyE€THBIX 3ajad C HCHOJIb30BaHUEM
¢bu3nyeckux Mozenel, TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUN HAOMIOAaTh MPUPOIHBIE SBJICHUS U  BBIIOIHATH  OINbITHI,
nabopaTtopHble paboThl M 3KCIIEPUMEHTAIbHBIE HCCIEJAO0BaHUS C HCIIOJIb30BaHHEM
M3MEPUTENIBHBIX PUOOPOB;

e ocBocHHE MPUEMOB paboThl ¢ WH(DOpManuend (GUINYECKOro COJep)KaHUs, BKIIIOYAs
MHPOPMALIMIO O COBPEMEHHBIX JOCTHKEHMAX (U3UKH, aHAIU3 U KPUTUYECKOE
OlLlIeHMBaHUEe UH(OpMAIIIH;

® 3HAaKOMCTBO CO cdepaMH MPOPECCHOHATBHON NESATENbHOCTH, CBA3aHHBIMU C (DU3UKOM,
U COBPEMEHHBIMHU TEXHOJIOTUSIMHU, OCHOBAaHHBIMM Ha IOCTHKEHUAX (PU3HUECKON HAYKH.

MecTo y4eOHOro npeaMera B yueOHOM IJIaHe

Ha n3yuenue ¢usuku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOT'O O0IIET0 00pa3oBaHUs
orBonuTcs 238 yacoB: B 7 Kitacce — 68 yacoB (2 yaca B HeZIeN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 gaca (3 yaca B Heneno).

[Ipennaraemslii B mporpamme 1o ¢pusmke nepeyeHs 1a00paTOpHbIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTENIbHBIA XapaKTep, YYUTeNnb JAelaeT BhIOOp IMPOBEACHUs JIaOOpaTOpHBIX paboT u
OIIBITOB C Y4ETOM MHIUBUAYAIBHBIX OCOOEHHOCTEH 00Yy4arOLINXCsl, CIUCKA KCIIEPUMEHTAIIbHBIX
3aJJaHuH, Ipe/IIaraeMbIX B paMKax OCHOBHOI'O TOCYJJapCTBEHHOI'0 3K3aMeHa 10 (pU3UKe.



COJEPKAHUE YYEBHOI'O ITPEJIMETA

7 KJIIACC

Pa3gen 1. ®u3nka u e€ posib B NO3HAHUM OKPY’KAI0IIEro MUpa.

®usnka — Hayka o npupofe. fABneHus npuponasl. OU3ndecKue SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, JJIEKTPUUECKUE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnyeckre BenudyuHbL. M3Mmepenue ¢usnueckux BenmuuuH. Dusmdeckue MmpuOOpPHI.
[TorpemHocTs n3mepenuii. MexxayHapoaHasi CHCTEMA €IUHHILI.

Kak ¢wu3mka m apyrue ecTecTBEHHBbIE HAYKH W3y4aroT mpuponay. EcTecTBeHHOHAydHBIN
METOJ TMO3HAaHWsA: HaOIIo/JeHHe, IOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBUIKECHHUE THUIOTES,
JKCIIEPUMEHT M0 TMpPOBEpKe Tumnore3, oObsicHeHHue HalmogaemMoro spieHus. Onucanue
(U3NYIECKUX SBICHUH C TTOMOIIBIO MOAECTIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIJIOBbIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE SIBJICHMUS.

2. ®uszuyeckue npubOpHI U Mpoleaypa NPSMbIX U3MEPEHUH aHAIOrOBBIM M LU(POBBIM

IpUOOPOM.

Jlabopamopusie padomul u onvimel.

Omnpenenenre HeHbI AeIECHUS IKaIbl U3MEPUTENBHOTO Mpudopa.
N3mepenne paccTossHUN.

H3mepenne 06bEMa )KUIKOCTH U TBEPAOTO Tena.

Omnpenenenre pa3sMepoOB MabIX TEIl.

HN3mepenue Ttemmeparypbl IpU IOMOLIM KMJIKOCTHOIO TEPMOMETpa M JAaT4MKa
TEeMIEPATYpPHI.

ok wpnE

6. IlpoBenenue wuccreqoBaHHs MO TPOBEPKE THUIOTE3bl: NATBHOCTh MONETA IIAPHKA,
MYIIEHHOT'0 TOPU30HTAIBLHO, TEM OO0JIbIIe, YeM OOJIbIIEe BHICOTA ITyCKa.

Pa3nen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOEHHH BelleCTBA.

CtpoeHue BemecTBa: aTOMbl W MOJIEKYJbl, HUX pa3Mepbl. ONBITHI, JI0Ka3bIBAIOLINE
JUCKPETHOE CTPOEHUE BEIECTBA.

JIBmxenue dyacTtuil BemiecTBa. CBA3b CKOPOCTH JBMXKEHHUS YacTHI[ C TEMIIEPATypOil.
BpoynoBckoe nBumxkeHue, auddys3us. B3anMopelicTBHE 4YaCTHI[ BEIIECTBA: NPHUTSHKEHUE H
OTTaJIKUBaHUE.

ArperatHple COCTOSHHS BEIIECTBA: CTPOCHUE Ta30B, OJKHIKOCTEH W  TBEPIBIX
(kpucTannuyeckux) Ted. B3auMocBA3b MEXAy CBOIMCTBaAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX W WX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUHN
BOJIBI.

emoncmpayuu.

1. HaOmroneHnue 6pOyHOBCKOIO IBHKCHHUSL.

2. HaGmonenue muddys3un.

3. HabGmroneHnue siBIeHHA, OOBSICHSIOMIUXCS MPUTSHDKEHUEM WU OTTAJIKMBAHUEM YaCTHII

BElIEeCTBA.

Jlabopamopusie padomut u onvimel.

1. Omenka quameTpa aToMa METOIOM PSIOB (C UCITONb30BaHUeM (poTorpaduii).

2. OmbITHI IO HAOIIOICHUIO TETUIOBOTO PACIIHPEHUS T'a30B.

3. OmnbIThI M0 OOHAPYKEHUIO ACUCTBUS CUIT MOJIEKYJISPHOTO MPUTSIKEHUS.

Pa3znes 3. /IBusKeHHe U B3aUMO/IeCTBHE TeJl.



Mexanndeckoe JBH>KeHUE. PaBHOMepHOE W HepaBHOMEpHOE ABMKEeHHE. (CKOpOCTb.
CpenHsst CKopocTb TP HEPAaBHOMEPHOM JBMKEHUH. Pacuér myTu U BpeMEHU ABUKECHHUS.

SlBnenne wHepuuH. 3aKOH WHEpUUH. B3auMoaeicTBue Tel Kak NpUYMHA HU3MEHEHUS
CKOpOCTH ABW)XEHHs Tesl. Macca kak Mepa uHepTHocTu Tena. [lnmorHocts BemectBa. CBsi3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BbEMA BElIEeCTBa.

Cuna kak XapakTepucTuka B3aumozeWcTBus Ten. Cuia ynpyroctd M 3akoH ['yka.
W3mepenue cuibl ¢ MOMOLIBIO JMHAMOMETpa. SIBieHue TAroreHus u cuna Tspkectu. Cuna
TSOKECTH Ha Jpyrux miuaHetax. Bec tema. HeBecomocth. CnoxeHue cui, HampaBJIEHHBIX IO
ofHOW mpsimoi. PaBHonelcTByromas cuin. Cuiia TpeHus. TpeHue CKOIbXEHHs U TPEHUE IOKOS.
TpeHue B npupoie U TEXHUKE.

Hemoncmpayuu.

Habmtonenne MexaHU4ecKoro IBUKEHUS Tela.

N3mepenune ckopocTu NpsIMOIMHEWHOT O IBUKEHUS.
Habmntonenue siBleHUs: MHEPLUU.

HaGutoienne n3MeHeHus: CKopocTy P B3aUMOJIEHCTBUU TEIL.
CpaBHeHue Macc 110 B3aUMOJCHCTBUIO TEIL.

CrnoxeHue cuj, HalpaBJIEHHbIX 110 OJHON HPSIMOI.
Jlabopamopnusie padomul u onvimel.

ok whE

1. Ompenenenne CKOpOCTH PAaBHOMEPHOTO JABIKEHHUS (LIApUKa B KUAKOCTH, MOJIEIU
AJIEKTPUUYECKOI'0 aBTOMOOMIIS M TaK Jiajiee).

2. OmnpeneneHne cpemHEH CKOPOCTH CKOJMBKEHUS OpycKa WM MIapuKa MO HAKJIOHHOW
IIJIOCKOCTH.

w

OmnpezneneHue IOTHOCTU TBEPAOIO TeA.
4. OmbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHUs (aedopMaruu) npy>KUHBI OT
MIPUIIOKEHHOM CHITBI.
5. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTb CHUJIbI TPEHUS CKOJIBKEHMS OT Beca Tela U
XapakTepa CONpPUKACAIOIUXCs TOBEPXHOCTEH.

Pa3nen 4. laBiieHue TBEPABIX TeJl, :KMAKOCTel U ra3oB.

Hasnenue. CriocoObl yMEHBIIECHUS U YBeIUYeHUs AaBlieHus. [laBieHue ra3a. 3aBUCUMOCTb
JaBJICHUA Ta3a oT 00bEMa, TemnepaTypsl. [lepenaua naBiaeHus: TBEPABIMHU TEIAMHU, KUJIKOCTSIMU
n ra3amu. 3akoH Ilackans. [IHeBMaTnyeckue MamnMHbBL. 3aBUCUMOCTbH JABJIEHUS >KMJIKOCTH OT
rnyounsl.  ['mapocrarnueckuit  mapamokc. CooOmarommecss cocyabl. [ 'mapaBiamdeckue
MEXAHU3MBI.

AtMochepa 3emun u atMocdepHoe naBiaeHue. [IpUUMHBI CyIIECTBOBAHUS BO3MAYITHOM
obomoukn 3emau. OmbiT Toppuuennu. M3mepenue aTrmochepHOro aaBieHHs. 3aBHCUMOCTh
aTMOC(epHOro JaBJIEHUS OT BBICOTHI HaJ ypoBHeM Mops. [IpuOopel st u3MepeHus
aTMoC(hepHOT0 JaBJICHUS.

JleiicTBuE )XUIKOCTH U ra3a Ha MOrpyKEHHOE B HUX Telo. BeITankupatomas (apxuMenona)
cuia. 3akoH Apxumena. [Tnasanue ten. Bo3znyxomnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS ra3a OT TeMIEpaTyphl.

[lepenaua naBiaeHUs JKUIKOCTBIO U Fa30M.
Coobmarommecst CoCy/Ipbl.

I'mppasinueckuii npecc.

[TposiBiienue neiicTBus aTMOC(HEPHOro AABICHMUSL.

gk wpn e



3aBUCHMOCTh BBITAJIKMBAIONIEH CHJIBI OT OO0BEMAa NOrpy)KEHHOMW YacTh Tena |
IJIOTHOCTHU KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIECH CUIIbI BECY BEITECHEHHOM KUIKOCTH.

VYcnoBue 1iaBaHUsL TeJl: IIaBaHUE WIH MOrpy’>XKCHUC TCJI B 3aBUCUMOCTHU OT
COOTHOIIEHHUS TNIOTHOCTEH Tena U KHUAKOCTH.

Jlabopamopnbsie padomut u onvimel.

1.

UccnenoBanue 3aBUCMMOCTH Beca Tela B BOJE OT 00bEMa MOrpyKEHHON B KUIKOCTh
YacTH TeJa.

OnpeneneHre BBITAJKUBAIOLIEH CHJIbL, JIEMCTBYIOIIEH Ha Telo, MOTPy:KEHHOE B
JKUJIKOCTb.

IIpoBepka HE3aBUCUMOCTM BBITAJKUBAOLIEH CHJIBI, JCUCTBYIOIIEHM HaA TEIO B
JKAJIKOCTH, OT MACCBI T€JIA.

OnbIThI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh BBITAJKUBAIOLIEH CUJIBI, JEHCTBYIONIEH Ha
TEJO B KUIKOCTH, OT 00BbEMA MOrPYKEHHON B MKHUAKOCTh YAaCTH TeJla U OT IMJIOTHOCTU
JKUAJIKOCTH.

KoHcTpynpoBanue apeomeTpa WM KOHCTPYMPOBAHUE JIOAKM U ONpeleseHue eé
Irpy30I0AbEMHOCTH.

Pasnen 5. PaGoTa u MOIIHOCTB. DHeprus.

Mexannueckas pabota. MOITHOCTb.

IIpocTble MexaHM3MbI: pblYar, OJOK, HaKJIOHHas IUIOCKOCTh. [IpaBuiio paBHOBecHs
prruara. IlpuMenenue mpaBuia paBHOBECHUs pblyara K OJ0Ky. «30JI0TO€ MPaBUIIO» MEXaHUKU.
KII/I mpocTbix Mexanu3MoB. [IpocTbie MexaHu3MbI B OBITY U TEXHHUKE.

Mexanudeckass sHeprus. KuHeTmueckas W moOTeHUManbHas »sHeprud. IlpeBpaiienue
OJTHOT'O BH/Ia MEXAHUYECKOW SHEPIUU B APYroi. 3aKOH COXpaHEHUS SJHEPIHU B MEXAHUKE.

emoncmpayuu.

1.

IIpuMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomel u onvimeol.

1. Ompenenennie pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM [BUKEHHM Tela IO
TOPU30HTAJIBbHON MTOBEPXHOCTH.
2. HccnenoBanue yciaoBU paBHOBECHS phlyara.
3. Usmepenue KITJI Hak1OHHOH MIOCKOCTH.
4. H3yueHue 3aKOHA COXPAHCHHS MEXaHHUYECKOW SHEPTUH.
8 KVIACC

Pa3gen 6. TenyioBbie IBJEHUA.
OCHOBHBIE MOJIOKEHHSI MOJIEKYJIIPHO-KHUHETHYECKON TEOPUU CTPOCHHUs BemecTBa. Macca

U pa3sMepbl aroMOB M MoJeKyJd. ONbITbl, MOATBEPKAAOIINE OCHOBHBIE IOJOXKEHUS
MOJIEKYJIIPHOKUHETUUECKON TEOPUH.

Monenu TBEPIOro, )KUJIKOr0 U ra3000pa3HOro cocTosiHUM BemectBa. Kpucrannuueckue u
amopdusble Tena. OObsICHEHNE CBOWCTB I'a30B, JKUAKOCTEH M TBEPBIX T HA OCHOBE MOJIOKEHUI
MOJIEKYJISIpHO-KUHETHUECKOM Teopuu. CMauuBaHuMe W KanWUISIpHbIE siBJIeHHs. TersoBoe
paciIipeHHe U CXKaTHE.

Temneparypa. CBs3b TeMmIepaTypbl CO CKOPOCTBIO TEIJIOBOI'O JIBMDKEHHMS YacTHLI.
Buyrpennss sHeprusi. CnocoObl H3MEHEHHs BHYTPEHHEW OSHEpruu: Tervionepeaada u
coBepleHue padoTsl. Buasl Temonepeaayun: TEmIONPOBOAHOCTb, KOHBEKIIHS, U3JIyUEHUE.



KomnuecTtBO TEIUIOTHL. YIIenbHAs TEILUIOEMKOCTh BEIECTBA. 1emIOOOMEH M TEILUIOBOE
paBHOBecHe. YpaBHEHHUE TEIUIOBOro OanaHca. [lmaBieHune w OTBepAEeBaHHE KPUCTALTUYSCKUX
BEIIECTB. YJeNbHas TemioTra IaBieHus. llapooOpa3oBanme u KoHueHcanwus. Mcmapenue.
Kunenne. YnenpHas TerioTa mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT
aTMOC(EPHOTO JIaBJICHHUS.

Bnaxnocts BO3myXa.

DHeprus TOMBa. Y IeJbHas TEMI0Ta CropaHusl.

[punmunsr paGotsr TemnoBeix asurarenet KIIJ[ temnmoBoro nsurarens. Temsoble
JIBUTATENH U 3aIIUTa OKPYKAIOIIEH Cpe/Ibl.

3aK0H COXpaHEHUS U MIPEBPAILCHUs SHEPTUHU B TEIJIOBBIX MPOIECCaX.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO ABUKEHUS.

Hab6monenue nuddysun.

Hab6mronenue siBeHnii CMauYuBaHMs M KalTWJUTSIPHBIX SIBJICHUH.

Hab6ntonenue TeninoBoro paciimpeHust Ted.

H3menenure naBiaeHus ra3a Ipyu U3MEHEHHH 00bEMa M HArPEBAHUH UJTH OXJIaXKJICHUH.
[IpaBuiia u3mMepeHus TeMIepaTypsl.

Buapl Tennonepenaun.

Oxnaxx/ieHre pu COBEPIICHUN PaOOTHI.

Harpesanue npu coBepiiieHHH pabOThl BHEITHUMHE CUTIAMH.

10 CpaBHEHHE TETUNIOEMKOCTEHN PA3TMYHBIX BEIIECTB.

©CoNO~ DR

11. HabmtoieHue KUTIeHUsI.
12. HabmroieHre mocTOSTHCTBA TEMIIEPATYPhI MPH TIIaBICHUH.
13. Mojenu TeIUIOBBIX JIBUTATEIIEH.
Jlabopamopnuie pabomel u onvimeul.
OMnBITH O OOHAPYKEHUIO IEHCTBUS CHIT MOJIEKYIISIPHOTO TIPUTSKCHHSL.
OnbITHI 110 BBIPAUTMBAHUIO KPUCTAJJIOB TOBAPEHHOW COJIM WJIU caxapa.
OnBITHI 110 HAOJIOIEHUIO TETVIOBOT'O PACIIMPEHUSI Ta30B, KUJIKOCTEH U TBEPABIX TEIL.
Omnpenenenue AaBleHUs BO3AyXa B OalIOHE HITPHUIIA.
OnbITEL, JAEMOHCTPUPYIOIINE 3aBUCUMOCTH [ABJIEHUSI BO3/yXa OT €ro o0bémMa u
HarpeBaHus WIN OXJIAKICHUSI.
6. IlpoBepka rumoTe3pl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TeMIEpaTypHhI.
7. HaOmioneHve n3MeHEHUs BHYTPEHHEW SHEPIUM Teja B pe3yJsibTaTe TeIulonepeaayd u
paboThI BHEIITHUX CHUIL.
8. HccnenoBanue siBjeHHs TEIJI000MeHa IPU CMEIIUBAHUH XOJIOTHON U TOpsiueld BOJBI.
9. OmpeneneHue KOJMMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TIPU TEIUIOOOMEHE C
HarpeThiM METAUTHYECKUM IIUITHHIPOM.
10. Onpenenenne yaenbHON TEMIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mnpoiecca UCapeHusl.
12. OnpeneneHre OTHOCUTEIHHON BIAKHOCTH BO3/IyXa.
13. Omnpenenenre yaeabHOM TEIUIOTH TUIABIICHUS JIbIA.
Pasznen 7. JjekTpuyecKue 1 MATHUTHbIE SIBJICHUS.
Onektpuzanus Ten. JlBa pona 3JIEKTpUUECKHX 3aps/ioB. BaumojelcTBre 3apsiKeHHBIX
Ten. 3akoH KynoHa (3aBUCMMOCTH CHIIBI B3aUMOJEHCTBHUSL 3apsDKEHHBIX TEJl OT BEJIMYHMHBI
3apsJIOB U PACCTOSIHUS MEXKTY TEJIaMH ).

arwbhE



DnekTpuyeckoe nosne. HanpsEHHOCTh 3JeKTpruiecKoro nojs. [IpuHnun cynepno3uuuun
ANEKTPUYECKHUX ToJeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexktpuueckux 3apsaoB. DJIEMEHTapHBIN AJeKTpudeckuil 3apsia. CtpoeHue
atoma. [IpoBOAHUKY U JUAIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOr0 3aps/ia.

OJIEKTPUYECKUA TOK. YCIIOBUSA CYLIECTBOBAHUSA JJEKTPUUYECKOrOo TOKa. McTouHMKH
MOCTOSIHHOT'O TOKa. JIeHCTBUSI 3JIEKTPUUYECKOr0 TOKa (TEMJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DIIEKTPUYECKUN TOK B JKUJIKOCTSX U ras3ax.

Onektpuueckass uenb. Cuna Toka. OieKTpuueckoe HampsbkeHue. ConpoTHuBiIeHUE
MPOBOJIHUKA. YIETbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma I ydacTKa Ienu.
[TocnenoBarenbHOE U MapaJLIEIbHOE COETMHEHUE TPOBOAHUKOB.

PaGoTra 1 MOLTHOCTh TEKTPUUECKOT0 TOKa. 3akoH J[oyms—JIeHna. DnexkTpuueckue nemnu
Y OTpeOUTENN NEKTPUUYECKOi sHepruu B 0bITy. KopoTkoe 3aMbIkaHue.

[TocrosiHHbIE MarHUTBHL. B3anMMoOAENCTBHE IMOCTOAHHBIX MAarHUTOB. MarHuTHoe mole.
MaruauTHoe nojie 3eMJIM U €ro 3HadYeHue 1S ku3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHoe mosie
3JIEKTPUYECKOro Toka. [I[puMeHeHne 3JIEKTPOMarHuToB B TEXHUKE. JIeCTBME MAarHUTHOIO IO
Ha TPOBOJHUK C TOKOM. OJEKTPOJIBHMIarelb IOCTOSHHOrO ToKa. lcnonb3oBanue
3JIEKTPOJIBUTATENICH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel  @apanes. SBieHue  3yeKTpoMarHUTHOM uHAykuumu. IlpaBuno Jlenuna.
Onektporeneparop. CHocoObl TMOMYyYEHUS] DJIEKTPUUECKOW DHEPrHH. JIEKTPOCTAHIIMH Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTUU.

emoncmpayuu.

DJeKTpu3aus Teil.
JIBa poja 3JIEKTPUYECKUX 3aps10B U B3aUMOJCHCTBUE 3apsKEHHBIX TEll.
Y CTpolCTBO U AEHCTBUE IEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAsT MHIYKIUS.
3aK0H COXpaHEHUS AIEKTPUUECKHUX 3apsiIOB.
[IpoBOIHUKYN U AUDIIEKTPUKHU.
MopenupoBaHue CUIIOBBIX JIMHUH 3JIEKTPUYECKOTO TIOJIA.
HcTouHnKy MOCTOSIHHOTO TOKA.
JIeficTBHS SIIEKTPUYECKOT O TOKA.
. DIIEKTPUYECKHUM TOK B KHJIKOCTH.
. I"'a30BbIii pa3psia.
. I3mepenue cuiibl Toka aMIepMeTpOM.
. I3Mepenue 351eKTpryecKoro HarpsKeHUs. BOJIbTMETPOM.
. PeocTaTr 1 MarasuH CONpOTUBIICHUN.
. B3anmopeiicTBrue NOCTOSHHBIX MAarHUTOB.
. MopenupoBaHue HEBO3MOXXHOCTH pa3/IeNICHUS MMOJTIOCOB MAarHUTA.
. MozpenupoBaHue MarHUTHBIX NOJIEH MTOCTOSHHBIX MAarHUTOB.
. OmbIT Dpcrena.
. MarnuTHoOe nojie Toka. JJIeKTPOMAarHur.
. JelicTBHE MArHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.
. DIIEKTPOABUTATENb OCTOSTHHOTO TOKA.
. UccnenoBanue siBIeHUs 3J1€KTPOMArHUTHON MHIAYKIIUH.
. OnbiTel Dapages.
. 3aBUCHMOCTb HallpaBJ€HUsI MHAYKIMOHHOIO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHSI.
. DIIEKTPOreHepaTop MOCTOSTHHOT O TOKa.

©CoOoNOrLODNE
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Jlabopamopnuie padbomel u onvimeol.

OMnBITH MO HAOTIOACHUIO STICKTPU3AINH T€T HHAYKIIUEH U PU COTPUKOCHOBEHUH.

HccnenoBanue necTBUS 3JEKTPUUECKOTO MOJIS Ha MPOBOJHUKHU U IUAJIEKTPUKH.

COopka u mpoBepka padOThI AJTEKTPUUECKON TN MTOCTOTHHOTO TOKA.

W3mepeHue U peryaupoBaHue CHIIBI TOKA.

N3mepenue u perympoBaHuie HAMPsKEHUS.

UccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO Yepe3 PE3UCTOP, OT COMPOTUBICHUS

pe3ucTopa 1 HalpsKEHUs Ha PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOLIUE  3aBUCUMOCTb  DJIEKTPUUYECKOTO  COMPOTHUBIICHHS
MIPOBOJIHUKA OT €T0 JJIUHBI, TUIOMIAIN MTOMIEPEYHOr0 CEUEHUS U MaTepHuaa.

oukrwbhE

8. IlpoBepka mpaBuia CIOXKEHHS HANpSHKEHUH NPU IOCIEIOBATEILHOM COCIUHEHUU
JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuia i CUIIbI TOKA MPH MApaIICIbHOM COSTUHEHUN PE3UCTOPOB.

10. Onpenenenue paboThI AIEKTPHUUECKOTO TOKA, UIYIIETO Yepe3 PEe3UCTOp.

11. Onpenenenrie MOIHOCTH 3JIEKTPUYECKOT 0 TOKA, BBIJIEISIEMOI Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, MUIYLIETO Yepe3 JIAMIIOYKY, OT HamlpsKEeHUs
Ha Heu.

13. Onpenenenne KIIJI narpeBares.

14. UccnenoBanre MarHUTHOI'O B3aMMOZAEUCTBUSI TOCTOSIHHBIX MarHUTOB.

15. I3yyeHne MarHMTHOIO TOJII TIOCTOSHHBIX MAarHUTOB MpU HX OOBEJUHEHUU U
pazaesieHun.

16. UccnenoBanue 1eHCTBHS 3JEKTPHUECKOr0 TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHl, IEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbI B3aUMOAEHCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIBI TOKA U HAlpaBJIEHUS TOKA B KaTYyIIKE.

18. M3yueHue nelcTBUS MAarHUTHOTO TOJISl HA IPOBOJAHUK C TOKOM.

19. KonctpynpoBaHnue 1 u3ydeHue paboTsl JIEKTPOIBUTATEIIA.

20. Usmepenue KI1/] anexkrpoaBurareabHON yCTaHOBKHU.

21. OnBITEI TIO WCCIICOBAHUIO SIBJICHUS AIIEKTPOMArHUTHON HMHIYKIWHU: HCCIIETOBAaHHE
M3MEHEHUH 3HaYeHMsI U HaIIPaBJICHUS UHAYKIIMOHHOIO TOKA.

9 KJIACC

Pa3nen 8. Mexanuyeckue siBJICHUS.

Mexanuueckoe ABuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHMYECKOro JBWXKEHHS. PaBHOMepHOe mpsMoinHEHHOe [BHkeHue. HepaBHOMepHOe
npsiMoJIMHEHoe JBrkeHne. CpelHsisi U MrHOBEHHAas CKOpPOCTh Tejla MpPU HEPaBHOMEPHOM
JBUKEHUU.

Yckopenune. PaBHOyckopeHHOE MpsiMoiMHEHOe aBMkeHne. CBoOOMHOE ajeHue. OMbBIThI
Tlanunes.

PaBHOMepHOE nBIKEHHE MO OKpYXKHOCTH. [lepuoa u yactora oOpameHus. JluHeitHas u
yrioBasi ckopoctu. LleHTpocTpeMuTenbHOe yCKOpEHHE.

[Tepsorit 3akoH HproTtoHa. Bropoii 3akoH Hertorona. Tperuit 3akon Herotona. [IpnHnmn
CYINEPHO3ULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CWjia TPEHUS CKOJBXKEHHS, CHJIa TPEHUS
MOKOS1, APYTUE BUJIbI TPEHHUSI.



Cuna TsKeCcTH M 3aKOH BCEMUPHOIO TATOTEHUSA. YCKOpEHHE CBOOOJHOIO MaJeHUs.
JBuxenue naHer Bokpyr Connua. IlepBas kocMuueckas ckopocts. HeBecomocts u
IIEPETPY3KH.

PaBHoBecue MaTepuanbHOU TOYKUA. AOCOMIOTHO TBEPAOE Teno. PaBHoBecue TBEpOTO TEna
C 3aKpEIUIEHHON OCBIO BpalleHuss. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec tena. M3menenne umnyinbca. MMnynbc cuibl. 3aKOH COXpaHEHHUs HMMITYIbCA.
PeaktuBHOE 1BMKEHUE.

Mexanudeckas padota ¥ MOIIHOCTB. PaboTa cui TspkecTH, yrnpyrocTd, TpeHus. CBsi3b

SHEPruu

n pa6OTBI. IToTrenumnanpHas SHEpIrua TECja, NMOAHATOrO HAA IMOBCPXHOCTHBIO 3CMIIH.

[TorenumanbHas sHeprus cxxaroi npyxuHsl. Kunernueckas sHeprusa. Teopema 0 KHHETUYECK OU
SHEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKON DHEPTUM.

Hemoncmpayuu.

1. HaOmroneHne MEXaHUYEeCKOr 0O IBUKECHUS TeJla OTHOCUTEIBHO Pa3HBIX TE OTCUETA.

2. CpaBHEHHE MyTeHl M TPACKTOPWUU IBIKEHUS OJHOTO M TOTO K€ Tela OTHOCHTEIBHO
Pa3HBIX TEJI OTCUETA.

3. H3MepeHue CKOpPOCTH U YCKOPEHUS MPSIMOIMHEHHOT O IBHKEHUS.

4. HWccnenoBanue NpU3HAKOB PAaBHOYCKOPEHHOI'O ABMKEHMUSL.

5. HabGnrogenue aBuXEeHUs Tea MO OKPY>KHOCTH.

6. HaOmromeHne MeXaHMUYECKHX SBJICHUHN, IPOUCXOAAININX B CUCTEME OTCUETa « Temexka
npu e€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO KaOUHeTa (GU3UKH.

7. 3aBUCHUMOCTbH YCKOpPEHUS Tella OT MaccChl Tejla U IEUCTBYIOLIEH Ha HErO CHUJIBI.

8. HabmioneHnue paBeHCTBA CHJI IPU B3aUMOJICHCTBUU TEI.

9. V3meHeHue Beca Tesna NpU YCKOPEHHOM JIBUXKEHUU.

10. Ilepenauya ummnynbca Ipy B3aUMOICHCTBUU TEJ.

11. TIpeobpa3oBaHust YHEPTUH NTPH B3aUMOJICHCTBHH TEJl.

12. CoxpaneHne UMIyibca MpU HEYIIPYTrOM B3aUMOJICHCTBHH.

13. CoxpaneHue UMITyJbca Ipu aOCOMIOTHO YIPYTOM B3aUMOACHCTBUU.

14. HabGntoieHue peakTUBHOIO ABHXKEHUS.

15. CoxpaHeHre MeXaHU4ECKOW YHEPIUU IPU CBOOOHOM MaICHUH.

16. CoxpaHeHre MEeXaHUYECKOW YHEPTHH TIPH ABMKEHUH TeJla IO/ ACHCTBUEM IIPYKUHBL

Jlabopamopuusie padomul u onvimel.

1. KonctpyupoBanue TpakTa JUisi pa3roOHa U JAJbHEWIIEro PaBHOMEPHOIO ABM)KEHUS
IIapHUKa WIH TEJIEKKH.

2. OrmpezneneHue cpeaHEl CKOPOCTH CKONBXKEHHs Opycka WU JABMXKEHUS IIapuKa IO
HAaKJIOHHOW IJIOCKOCTH.

3. OmpeneneHue YCKOpEHHUs Tella MPU PABHOYCKOPEHHOM JBM)KEHMM IO HAKJIOHHOM
IJIOCKOCTH.

4. WccrnenoBaHue 3aBUCUMOCTHU IMYTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM JIBHKEHUU Oe3
Ha4yaJbHOM CKOPOCTH.

5. IIpoBepka ruMOTE3bl: €CIM TNPU PABHOYCKOPEHHOM [BM)KEHMHM O€3 HadaabHON
CKOpPOCTH HyTH OTHOCATCA Kak psJl HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOIIUE
IPOMEXYTKHA BPEMEHH OJIMHAKOBBI.

6. HccnemoBaHue 3aBUCMMOCTH CHJIBI TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMaJbHOTO
JTaBJICHHUS.

7. Omnpenenenue kodhPuIMeHTa TPEHHUS CKOIBKEHUS.

8. Ompenenenue KECTKOCTH MPYKUHBL



9.

Omnpenenenue paOOThl CHJIBI TPEHHs IPU PAaBHOMEPHOM JIBXKEHMHM Tela IO
TOPU30HTAJIbHOM IIOBEPXHOCTH.

10. Onpenenenue pabOTHI CHIIBI YOPYTOCTH TPH TOIBEME TpPy3a C HCHOJIB30BAaHUEM

HCIIOABHIXXHOI'O U ITOJABHKHOI'O OJIOKOB.

11. U3y4yeHue 3akoHa COXPAHEHUS SHEPTUU.

Pa3nen 9. Mexanuveckue KoJieOaHUsI U BOJIHBI.

KonebatenbHoe npmxenue. OCHOBHBIE XapaKTEPUCTHKU KONEeOaHWIA: MepHoJ, 4acTora,
aMIUIMTyna. MareMaTndecKuil W IpYXKHHHBIA MasTHUKH. lIpeBpamieHune sHeprum npu
KOJ1€0aTEeIbHOM JIBMXKEHUH.

3aryxatomue konebanus. BeiHyxkenHbie konebanus. Pesonanc. MexaHndeckue BOJHBI.
CpolicTBa MexaHM4ECKUX BOJH. [IpoonbHbIe U NonepeyHble BOIHBL. J{J1MHA BOJIHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHn4YeCcKHUe BOJIHBI B TBEPAOM Tele, CEUCMUYECKUE BOJIHBI.

3ByK. ['poMKOCTB 3ByKa 1 BbIcoTa ToHA. OTpaxkeHue 3Byka. MH(pa3ByK U yIbTpa3ByK.

emoncmpayuu.

1. HaGmronenue xoneOaHuii TeJ MO JSHCTBUEM CUJIBI TSHKECTH U CHITBI YIIPYT'OCTH.

2. HaGmonenue xonebGaHuil rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HabmoneHnue BBIHYXACHHBIX KOJI€OAHHI U pe30HAHCA.

4. PacnpocTtpaHeHue MPOIOJIbHBIX U MOMEPEUHbIX BOJIH (Ha MOAETH).

5. HaOmroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTuueckuil pe3oHaHC.

Jlabopamopnuie pabomel u onvimeol.

1. Omnpenenenue 4acTOTHI U NEpUOA KOJICOAHNN MaTeMaTUYECKOI'0 MasiTHUKA.

2. OmpezaeneHue 4aCTOThI U IEpUoOAa KojaeOaHul MpyKUHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBUCHUMOCTH TepHOAa KOJeOaHUI MOABEUICHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

4. HccnenoBanue 3aBHCHMOCTH INEpHO/a KojeOaHW MPYKMHHOIO MasTHHUKA OT MacChl
rpysa.

5. IlpoBepka HE3aBUCUMOCTH TMepuofa KoieOaHWil rpys3a, MOJBEIIEHHOIO K HUTH, OT
Macchl Ipy3a.

6. OneITEl, JOEMOHCTPHPYIOIIME 3aBUCUMOCTh IEepHUoJia KOJICOaHWH TPYKHHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTU IPY>KUHBL.

7. W3mepeHue yCKOpEeHHS CBOOOTHOTO TaACHUSI.

Pa3gen 10. DiieKTpoMarauTHoe 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHuTHOE TMOJe. DJIEKTPOMArHUTHBIE BOJIHBL. (CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkaya 3mexkTpoMarHuTHBIX BOJH. MICcnob30BaHME 3JIEKTPOMArHUTHBIX BOJIH JUISl COTOBOM

CBA3U.

DnekTpoMarauTHas mpupoaa ceera. CKkopocTh cBeTa. BoHOBEIE CBOICTBA CBETA.
Hemoncmpavyuu.

1.
2.

CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.
BosHoBrIE cBOMCTBA CBETA.

Jlabopamopnuie padbomel u onvimeol.

1.

I/I3yquHe CBOICTB SJICKTPOMATrHUTHBIX BOJIH C ITIOMOIIBIO MOOHUIBLHOTO TCJ'IG(I)OHa.

Pa3nen 11. CBeToBbIe SIBJICHUS.

JlyueBass monens cera. Mcrounuku cBera. [IpsmonnHENHOE pacrnpoCTpaHEHUE CBETA.
3atmenus Connua u JIynel. Otpakenue ceta. [1nockoe 3epkano. 3aK0H OTpaKeHUs CBETA.



[Ipenomiienue cBeta. 3aKOH IpesioMiieHus: cBeTa. [loTHOe BHYTpEHHEE OTPaKEHHUE CBETA.
Hcnonb3oBaHue MOIHOTO BHYTPEHHETO OTPAXKEHHS B ONITUYECKUX CBETOBOJAX.

Jlunza. Xox nydeir B nuH3e. OnTHyeckas cuctema ¢oToarnmapara, MHKPOCKONa M
teneckona. ['na3 kak ontuydeckas cucteMa. bIu3opykocTh U 1anbHO30PKOCTb.

Paznoxxenue 6enoro ceera B cekTp. OnbiTel HptoToHa. CliojkeHHe CIEKTPabHBIX I[BETOB.
Jucniepcus ceera.

Hemoncmpayuu.

CoNoOrLODdE

[IpsimonuHENHOE pacCIPOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuyenue n300pa>keHH B TUIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomnenue caera.

ONTUYECKUH CBETOBOI.

Xop my4eit B coOuparoiei aunse.

XoJ iy4del B pacCeuBarolen JIMH3E.

[ony4yenue n300pakeHU C TOMOIIBIO JTHH3.

[Ipunmn neiictBus doroanmnapaTa, MUKPOCKOIA U TEIECKOIA.

10. Monens rnasa.

11. PaznoxkeHnue 6e10ro cBeTa B CIEKTP.

12. Tlomy4enue Genoro cBeTa MpH CIOKEHUN CBETA PA3HBIX I[BETOB.
Jlabopamopnvie pabomor u onvimol.

1.
2.
3.

No ok

HccnenoBanre 3aBUCHMOCTH YTiIa OTPaXKEHUsI CBETOBOTO JIyda OT yriia TaIeHHsL.
N3yuenne xapaKTepUCTUK U300paKeHUs MIPEIMETa B IJIOCKOM 3€pKaie.

HccnenoBanne 3aBUCUMOCTH yTila MPEJIOMIICHHUSI CBETOBOT'O JIyda OT yrjia MaJeHus Ha
IpaHUIIEe «BO3TYX—CTEKIIO.

[Tonmy4yenune n300paXkEHU C TTOMOIIBIO COOMPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO pACCTOSHHSI U ONITUYECKOM CHIIBI COOMPAOIIEH JTMH3BI.
OMBITHI O Pa3NOKEHUI0 OEOro CBETa B CIEKTP.

OnbITHl IO BOCHPUATHIO IIBETa MPEIMETOB INMPH HMX HAOIIOJCHUH 4Yepe3 IBETOBBIC
(UIBTPHI.

Pa3nen 12. KBanToBbI€ ABJICHUS.
Omnewitel Pesepdopna u mnanerapuas moaens aroma. Moaens atoma bopa. Mcnyckanue u

noryiouieHure ceera aroMoM. KBanTel. JInHeiiuaTeie CIEKTPBI.

PagnoaktuBHOCTh. Anb(a, Oera- m ramma-uznydenus. CTpOeHHE aTOMHOTO sIpa.
Hyknonnass mopnens aromHoro szapa. M3oronbl. PanuoaktuBHbIe mnpeBpamieHus. I[lepuop
noyiypacnaja aTOMHBIX sIJIEp.

Snepubie peakuuu. 3aKOHbI COXPAHEHUS 3apsiIOBOrO M MAaCCOBOI'O YMCEIl. JHEPIrHUsl CBSI3U
aToMHBIX snep. CBs3b Macchl M dHepruu. Peaknuu cunHte3a u jaeneHus sgep. Mcrounukm
sHepruu CosiHLIA U 3BE3NI.

SnepHas sHepreTuka. J[eMCTBUS palMOAKTUBHBIX U3JIy4eHUN Ha )KUBbIE OPTAHU3MBI.

Hemoncmpayuu.

o Uk wbhRE

CrieKTphl U3JTy4€HUs U TOTJIOIIEHUS.

CrieKTphl pa3IUyYHBIX Ta30B.

Cnekrtp Bogopoa.

HaGutoienue tpexoB B kamepe Buiibcona.

Pabota cuérunka HOHU3UPYIOLINX U3ITYYEHU.

Perucrpanus nsiydeHust NpUPOJHBIX MUHEPAIIOB U IIPOLYKTOB.



Jlabopamopnuie padbomel u onvimeol.

1. HaOmroneHue CIUTOMHBIX U TMHEHYATHIX CIIEKTPOB H3ITYUCHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHME SHEPIUU YACTHUILBI IO TOPMO3HOMY NyTH (1O

¢dororpadusm).

3. H3mepeHwne paanoakTUBHOTO (hoHa.

IHoBTOpHTE/ILHO-0000IIAIOIIHIT MOLYJIb.

[ToBTOpUTENHHO-0000IIAOIIMI  MOAYNIb NpeAHa3HAYeH JUIsl CHUCTEeMaTU3aluud U
0000IIIeHHS TIPEIMETHOTO COJICPKAHUS U OIBITA eI TEILHOCTH, TPHUOOPETEHHOTO MTPH U3yYCHUHT
BCEro Kypca (PM3MKH, a Takke Ul MOJrOTOBKM K OCHOBHOMY I'OCYJIapCTBEHHOMY 9K3aMEHY IO
¢uzuke U1t 00ydaromuxcs, BBIOPABIIKUX 3TOT Y4€OHBIH MpeaMeT.

[Ipy wM3ydyeHUM JAHHOTO MOJIYJS PEIM3YIOTCS M CHCTEMATU3UPYIOTCS  BUIbI
NEATENbHOCTH, Ha OCHOBE KOTOPBIX OOECIEYMBAETCS JIOCTHIKEHUE IPEIAMETHBIX U
METAaINpeIMETHBIX IIAHUPYEMBIX Pe3yJbTaTOB 00ydeHus, (HopMUpYETCs eCTeCTBEHHOHAYYHAs
I'PaMOTHOCTb: OCBOECHHE HAYYHBIX METO/OB MCCIEIOBaHMs SBJICHUM NPUPOJBl M TEXHUKH,
OBJIAJICHUE YMEHUSMHU OOBACHATH (PU3MUECKHE SBICHMS, NPUMEHsSI IOMydYCHHBbIE 3HAHUS,
pelarh 3a7auu, B TOM YHUCJI€ KaYeCTBEHHBIE M SKCIIEPUMEHTAJIbHBIE.

[IprHIMIIMAIBHO IEATEIbHOCTHBINA XapaKTep TaHHOIO paszelia pealn3yercs 3a C4ET TOro,
YTO 00Y4YaroLI1ecs BBITOIHAIOT 33/1aHUS, B KOTOPBIX UM MpeAIaraeTcs:

Ha OCHOBE ITOJTyYCHHBIX 3HAHUH PACIO3HABATh U HAYYHO OOBSCHATH (YU3NUYECKHE SBIICHHS
B OKpYXKarollei mpupo/ie ¥ MOBCETHEBHOMN JKU3HU;

WCIONB30BaTh HAyYHBIE METOJBI UCCIEeNOBaHUS (PU3MUECKUX SBICHHH, B TOM YHCIE JUIS
MIPOBEPKHU THIIOTE3 U TOIYYEHHUS TEOPETHUECKUX BBIBOIOB;

OOBSACHATh Hay4yHbIE OCHOBbI HauOosee BaXHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJIOTH,
HalpuMmep, MPAKTUYECKOTO HCIONb30BAHUS PA3IMYHBIX HCTOUYHHUKOB HHEPIMH Ha OCHOBE
3aKOHa MPEBPAILEHUS U COXPAHEHHsI BCEX U3BECTHBIX BHIOB SHEPTHH.



INTIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATbBI

N3yyenne Qu3nKu Ha YpOBHE OCHOBHOTO OOIIET0 0Opa3oBaHHS HAMpaBJICHO Ha

JOCTHKEHHE TMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTENbHbBIX PE3YyIbTaTOB.

B pesynprate u3ydenuss (U3MKM Ha YpOBHE OCHOBHOI'O OOIIEro oOpazoBaHUs Y
oOyyaromerocst 0yyT cOpMHPOBAHBI CIEIYIOUINE TUYHOCTHBIE PE3YIbTAThI B YACTH:

e 1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:

® TPOSBIICHWE MHTEpEca K UCTOPUU M COBPEMEHHOMY COCTOSTHHUIO POCCHUHCKOW (HU3HUYECKOM
HayKU;

®  [IEHHOCTHOE OTHOIIEHHE K TIOCTHKEHUSIM POCCHUICKUX YUEHBIX-(DU3UKOB;

e 2) rpa’kIaHCKOro0 U 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

® TOTOBHOCTh K AKTUBHOMY YYaCTHIO B OOCYXICHHH OOIIECTBEHHO 3HAUYMMBIX U ITUUYECKUX
mpobJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN (DU3HKH;

®  0CO3HAHHUE BAXKHOCTH MOPATBHO-ITUYCCKUX IMPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

e 3)3CTeTHYECKOr0 BOCIIMTAHMS:

®  BOCHpPHUATHE DCTETUYECKHX KadecTB (hM3MUECKON HayKu: €€ TapMOHHYHOTO IMOCTPOCHHS,
CTPOTr'OCTH, TOYHOCTH, JIJAKOHHYHOCTH;

e 4) HEHHOCTH HAYYHOI0 MO3HAHMSL:

® OCO3HaHHE IEHHOCTH (M3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOIUH, BaXKHEHIIEH COCTABIISIIONIEN KYJIbTYPBI;

e  pa3BHUTHE HAYYHOH JIFOOO3HATEIBHOCTH, MHTEPECa K UCCIIEIOBATENLCKOM IeATEeIbHOCTH;

e 5) popMupoBaHMS KYJIbTYPbI 310POBbSI H SIMOUMOHAIBHOI0 0JIATONOJIY YN

®  OCO3HaHHE LIEHHOCTU 0€30MacHOoro 0opa3a »KU3HU B COBPEMEHHOM TEXHOJIOIMUYECKOM MHUPE,
BaXHOCTH TIPaBHII OE30MaCHOTO TIOBEICHUS HA TPAHCIOPTE, HAa OPOTaX, C ANEKTPUIECKUM U
TETIJIOBBIM 00OPY/IOBAHHEM B JIOMAIITHUX YCIOBUSX;

e  chOopMHPOBAHHOCTH HAaBBIKA peiIeKCHH, PU3HAHUE CBOETO MPaBa Ha OMMOKY U TaKOTO JKe
mpaBa y Ipyroro 4eloBeKa;

e 6) TPy10BOr0 BOCIIUTAHUSA:

® aKTHBHOE YYacTHE B PEUICHWH MPAKTUYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTelbHOM
OpraHM3aliy, Tropoja, Kpas) TEXHOJIOTMYEeCKOW U  COLMAIbHOW  HAaIPaBJICHHOCTH,
TpeOYIOMHUX, B TOM YUCie U GU3NUECKUX 3HAHUH;

® UHTEpec K MPaKTUIECKOMY H3yUeHUI0 Tpodeccuil, CBI3aHHBIX C PU3UKOIL;

e 7) 3K0JIOTMYECKOI0 BOCIIUTAHUS:

e OpHUCHTAIMS Ha MNpPUMEHEHHWE (U3MUYSCKUX 3HAHWUU Ui pPEHICHHWS 3aJad B 00JacTH
OKpPYKaIOIleW Cpe/bl, TUIAHUPOBAHUS TMOCTYNKOB M OLIEHKHM HUX BO3MOKHBIX MOCIEACTBUMN
JUISL OKPY>KAlOIIen cpeibl;

®  OCO3HAHHUE II100ATBHOr0 XapaKTepa HIKOJOTHIECKUX MPOOIEM U MyTEH UX peIIeHHS;

e §8) ajanTanuMu K U3MEHSIKOIIMMCH YCJIOBHSAM COLUAIBHON U MPUPOIHOI Cpeabl:

e TOTPEOHOCTH BO B3aWMOACHCTBUU TP BBIMIOJHEHUH WCCIEIOBAHWN ¥ TPOEKTOB
(bu3MYECKOI HAMTPABICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM APYTHUX;

e  TMOBBILICHHE YPOBHS CBOECH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO ASITETbHOCTh;

e [OTpeOHOCTh B (OPMHUPOBAHMHM HOBBIX 3HAHMM, B TOM uucie (OPMYyIUPOBATH HJEH,
MOHSTHUS, TUIIOTE3bI O PU3NIECKUX OOBEKTAX U SIBIICHUSX;

OCO3HaHUE 1e(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1aCTH (DU3UKH;
® TUIAHUPOBAHHE CBOETO PA3BUTHS B MPHOOPETEHUHU HOBBIX (PM3UUECKUX 3HAHUM;



° CTPCMJICHUC aHAJIIM3UPOBATH U BLIABJIATL B3AUMOCBSA3U IIPUPOALI, O6H.I€CTBa N 5KOHOMHKHU, B
TOM YHCJIC C HCITIOJIb30BaHHUCM (1)I/ISI/I‘ICCKI/IX 3HaHHﬁ;

® OIICHKa CBOUX JCUCTBUNA C Yy4ETOM BIUSHHUS HA OKPYKAIOIIYIO CpPeay, BO3MOXKHBIX
TI00ATBHBIX TTOCIIENCTBUA.

METAINIPEAMETHBIE PE3YJIbTATbI

B pesymbraTe OCBOCHHSI MporpaMMbl MO (HU3MKE HA YPOBHE OCHOBHOTO OOIIETo
oOpa3zoBanmsi y oOydaromerocs OynyT chOpMHUpPOBaHBI MeTaNpeIMeTHbIE Pe3yJabTaThl,
BKIIIOYAOMIUE ITO3HABATCIBHBIC YHHBCPCAJIBHLBIC y‘-ICGHBIG HeﬁCTBHﬂ, KOMMYHHKATHBHBIC
YHUBEPCAJIbHbBIC YUCOHBIC ICHCTBHS, PETYJIATUBHBIC YHUBEPCAIbHbBIC YUCOHBIC ICHCTBU.

Ilo3HaBaTeqbHBIC YHHBEPCAJIbHBIC YUeOHbIC NelCTBUS

Ba3oBble JJoruueckue AeiicTBUA:

BBISIBJISATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU O0BEKTOB (SIBJICHUN );
YCTaHaBJIMBATb CYHICCTBGHHBIﬁ IIpHU3HAK KJ'IaCCI/I(bI/IKaIII/II/I, OCHOBAaHUA MJIA O606IIICHI/I$[
U CpaBHEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH W IIPOTHUBOPEUUS B pacCMaTpUBAeMbIX (haKkTaX, JAHHBIX H
HaGJIIOI[eHI/ISIX, OTHOCAIIIUXCA K (bI/I3I/I‘-IeCKI/IM SIBJICHUAM,

BBISIBJIATh TTPHUUYMHHO-CJICJICTBEHHBIC CBS3M TNPU U3YYCHUU (DU3MUYECKHUX SIBJICHUU W
mpoueccoB, ACjaTb BBIBOALI C HCHOJB30BAHUEM JCAYKTHBHBIX W HWHIAYKTUBHBIX
YMO3aKJIIOUE€HUH, BBIIBUTATh TUIIOTE3bI O B3AUMOCBS3SIX (PU3NUECKUX BETHUNH;
CaMOCTOSITENTLHO ~ BBIOMpATh CIOCOO pemieHuss y4eOHOW (uU3MYecKol 3amadyu
(cpaBHEHHE HECKOJIbKMX BapHUaHTOB pEIICHUS, BBHIOOP HamboJIee MOIXOMASIIETO C
Y4ETOM CaMOCTOSITETTLHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTelbCcKue AeiiCTBUS.

HCIOJIb30BaTh BOIPOCH! KaK MCCIIEI0BATENbCKII HHCTPYMEHT ITO3HAHMUS;

IPOBOAUTH TI0 CAMOCTOSITENIbHO COCTAaBIEHHOMY IUIaHY OIBIT, HECIOKHBIN
(bu3HUECKU IKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3NIECKOTO SIBIICHUS;
OLICHMBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIHUIO, MOTYYEHHYIO B XOJE
MCCIICIOBAaHHS WITH YKCTICPUMEHTA;

CaMOCTOSITENTbHO ~ (OPMYNHUPOBAaTh OOOOLIEHUS W BBIBOABI MO  pE3ylbTaTam
IIPOBEJEHHOT0 HAOIIOACHHSI, OIIBITA, NCCIICJOBAHMS;

MIPOTHO3MPOBATH BO3MO)KHOE JTAJIbHEHIIIee pa3BUTHE (PU3NIECKUX MPOIECCOB, a TAKKE
BBIJIBUTATh MIPENOJIIOKEHHS 00 UX PAa3BUTHU B HOBBIX YCIIOBHUSX U KOHTEKCTAaX.

Padora ¢ nunopmanmeii:

MPUMEHSITh Pa3IMYHBIE METOJbI, MHCTPYMEHTBHI M 3alpOChl MPH TMOHUCKE W OTOOpE
WHQPOPMAIIUH WU TaHHBIX C YIETOM MPETOKEHHON yueOHOM (pru3nueckol 3a1aum;
aHAJIM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH HHPOPMAIHIO PA3TAIHBIX
BUJIOB U (hOpM TpeICTaBICHHUS;

CaMOCTOSITENTLHO BBIOMpATh ONTUMAIbHYIO (GopMy TpencTaBiieHUs HHPOpPMAIUUA U
WUTIOCTPUPOBATh pEIIaeMble 3aaud HECIOXKHBIMU CXEMaMH, JUarpaMMamu, WHOU
rpaduKoil 1 ©X KOMOWHAITHSIMH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y'leﬁﬂble JeHCTBHUA:



B X0J¢ OOCYXICHHMS y4eOHOro Marepuaia, pe3yJIbTaTOB JIA0OpPaTOPHBIX padoT u
MPOEKTOB 33/1aBaTh BOMPOCHI TI0 CYIIECTBY O0CYKIAaeMOW TEeMbl M BBICKA3bIBATh HJICH,
HAaIleJICHHBIC Ha PelIeHUE 3a/1aUl U MOJIep)KaHnue 0J1aroXKeaTeIbHOCTH OOIEHUS;
COIOCTABJIATh CBOM CYXACHHS C CYXICHUSMHU JPYrUX YYaCTHHKOB JIAAajora,
O0HapyYKUBATh Pa3INUMe U CXOJCTBO MO3UIIHIA;

BBIP@)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX M ITMCBMEHHBIX TEKCTAX;

MyONMMYHO  TPEICTABIATh  PE3YIbTATHl  BBIOJHEHHOTO  (DU3MUYECKOrO  OIbITa
(3KCTIEpUMEHTA, UCCIIEeIOBAHUS, IPOCKTA);

MMOHMMAaTh M WCIOJIb30BaTh NPEHMYINECTBA KOMAHIHOW M WHIMBHIYyaIbHOW pabOTHI
MIPU PEUICHUH KOHKPETHOM (hr3nYecKor poOIIeMBl;

MPUHUMATh IIeTd COBMECTHOW JIeSTENbHOCTH, OPTraHMU30BHIBATh ACUCTBUS MO €&
JOCTHIKCHHIO: PACIIPEACIISATh PO, 00CYKIaTh MPOIECCHl U PE3YIbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHUST HECKOJIBKUX JTIOCH;

BBITIOJHATh CBOKO YacTh Pa0OTHI, JOCTHIas KadyeCTBEHHOTO pe3ysibTara Mo CBOEMY
HaIPaBJICHUIO U KOOPAUHHUPYS CBOU JICHCTBUS C IPYTUMHU WICHAMH KOMAaH/IbI;
OLICHMBAaTh KA4eCTBO CBOEr0 BKJIaga B OOMMUHA MNPOAYKT TIO KPUTEPHSIM,
CaMOCTOSTEIHLHO C(HOPMYITHPOBAHHBIM YIYACTHHKAMHU B3aWMOJICHCTBUS.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBHUSA

Camoopranm3zauus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U Y4€OHBIX CUTYalUsIX, TPEOYIOIIUX JUIsl PELICHUS
¢bu3nvecKux 3HaHUM;

OPUEHTHPOBATHCSI B PA3JIMYHBIX IMOAXO0JAX HPHUHSITHS pelleHud (MHIUBUAYaAIIbHOE,
IIPUHATHE PELIECHUS B IPYIIIIE, IPUHATHE PELIEHUI IPYNIION);

CaMOCTOSITENIbHO COCTABJIATh AITOPUTM pelIeHHs (PU3MYECKON 3ajaud WM IUIaHa
HCCIIEIOBaHMSI C YYETOM HUMEIONIMXCS PECypCcoB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTHPOBATh IIpe/laraéMble BApUaHThl PELICHU;

JIeNIaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHE.

CaMOKOHTpOJ'[L, AMOIMOHAIbHBbII MHTE/JIEKT:

JlaBaTh aJICKBATHYIO OLIEHKY CUTYallUU U Tpeylarath IjaH €€ N3MEHEHUS;

OOBACHATh NPUYMHBI JOCTHKEHUS (HEIOCTH)KEHUs) Ppe3ylbTaToB JEATebHOCTH,
J1aBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTbH KOPPEKTHUBBI B JIEATEIBLHOCTb (B TOM YMCJE B XOJ BBINOJHEHUS (PU3NYECKOTO
HCCIIEIOBaHMsI WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENbCTB, W3MEHMBIIHUXCS
CUTYallUH, YCTaHOBJIEHHBIX OIIMOOK, BOSHUKILIUX TPYIHOCTEH;

OLIEHUBATH COOTBETCTBUE PE3YNbTATA LIEJIN U YCIOBUAM;

CTaBUTb ce€0s1 HA MECTO JPYroro 4eloBeKa B XOJ€ CIopa WM JUCKYCCHUH Ha HAy4YHYIO
TE€My, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYrOro;

MpU3HaBaTh CBOE MpaBO Ha OWIMOKY MpH peHIeHUH (QU3NYECKUX 3a7ad WId B
YTBEPKACHUAX Ha HAYYHBIE TEMBI M TAKOE K€ IIPaBO APYroro.



INNPEIJMETHBIE PE3YJIbTATbBI

K xoHny oOyuenust B 7 KJjacce MpeiIMETHBIE Pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxaTh COOPMHPOBAHHOCTh Y 00YYAIOIINXCS YMEHHM:

® UCMONB30BaTh TOHATHA: (U3MUECKHE W XUMHYECKHE SIBIICHUS, HaOIIOJCHHE,
9KCIEPUMEHT, MOAENb, TUMOTe3a, eJUHULBI (PU3MUECKHX BEJIWYHMH, aTOM, MOJIEKYIa,
arperatHble COCTOSIHHA BelllecTBa (TBEpIOE, KUAKOE, ra3000pa3HOE), MEXaHUYECKOEe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEPHOE,  MpPSMOJIMHEHHOE),  TpaeKTopus,
paBHOACHCTBYIOIAsT cwia, jaedopmanus (ympyras, IUIACTUYECKas), HEBECOMOCTb,
cooOII1atoIecs COCy/ibl;

e pasznuyath sABIeHUA (IUPPy3us, TEIIOBOE IBMKEHUE YAaCTHI] BEIIECTBA, PABHOMEPHOE
JBUKEHHME, HEPAaBHOMEPHOE JBUKEHHE, UHEPIUS, B3aUMOAECHCTBHE TEJ, paBHOBECUE
TBEPABIX TEJI C 3aKPEIUIEHHOW OCBIO BpallCHMs, Iepelada AaBJICHUS TBEPIbIMU
TeJIaMH, KUAKOCTIMHU U razaMu, aTMoc(epHoe JaBjieHue, [IJIaBaHue Tejl, IpeBpalleHus
MEXaHUUECKOW PHEPIUH) 10 OIMHMCAHUIO UX XaPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JJaHHOE (PU3MUEcKoe SBJICHHUE;

® DPAacHo3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3MYECKUX SBICHHUH B OKPYXKAIOIIEM MHUpE, B
TOM 4yHcie (u3nyeckue SBICHMS B HPUPOJE: MPHUMEPHl JBUKEHHUS C pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHMBOW IPUPOJE, NEUCTBHUE CUIIBI TPEHHS B NPUPOIE U
TEeXHUKE, BIMSHHE aTMOC(EpPHOro AaBICHMUS Ha KMBOM OpraHu3M, IUIaBaHHE pPbIO,
pplYary B TeJ€ YeJI0BEKa, IPU 3TOM NEPEBOAMTH IMPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKHU) (PU3MUECKUX SIBICHUMN;

® OIUCHIBATh U3YYEHHBIEC CBOICTBA Tel U (PU3MUECKUE SBIECHUS, UCIIONB3YS (pU3nUecKue
BEIMYUHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BpEMsl, MyTh, CKOPOCTb, CPEIHSIS
CKOpPOCTb, CHJIA YIPYrOCTH, CHUJa TSKECTH, BEC Tejla, CHJIa TPEHHs, JaBJICHUE
(TBEpmOro TeENa, XHUAKOCTH, Tasza), BHITAJKUBAIOIIAs CHJIA, MEXaHWYecKas padoTa,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(DQULIHEHT TMOoNe3HOro JecTBus
MEXaHHU3MOB, KMHETUYECKass U MOTEHUHUaNbHAs SHEPIUs), IPU OMHCAHUU IPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOIB3YEMbIX BETUYNH, UX 0003HAUECHUS U €UHULIBI
(bu3NyUecKux BEIMYMH, HAXOAUTh (POPMYINbI, CBSA3BIBAIOIIME MAHHYIO (PU3NYECKYIO
BEIMYUHY C APYTUMH BEJIMYMHAMM, CTPOUTh TpapUKH HM3YUYEHHBIX 3aBUCHMOCTEH
(hUBUYECKUX BEIIMYNH;

® XapaKTepU30BaThb CBOMCTBa Tel, (PU3MYECKUE SIBIEHHUS M MPOLECCHI, HCIOIb3YS
IIpaBUJIa CIIOXKEHUs CUJ (BAOJIb OAHOM MpsMOii), 3akoH I'yka, 3akoH Ilackais, 3aKoH
Apxumena, mpaBuiIO paBHOBECHsl pbluara (OJIOKa), «30J0TO€ MPaBUIO» MEXAHUKH,
3aKOH COXPAaHEHMs MEXaHMYECKOW SHEpruM, MpH ISTOM JaBaTh CJIOBECHYIO
(hopMyIUPOBKY 3aKOHA U 3aIlIUChIBATh €r0 MaTEMaTHUECKOE BBIPAKEHUE;

e OOBACHATH (PU3MYECKUE SIBJICHMSA, TPOLECCHl M CBOKMCTBAa Tel, B TOM YHUCIEC H B
KOHTEKCTE CUTyallul NPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATh MPUYMHHO-
CJIE/ICTBEHHBIE CBSA3HM, CTPOUTH OOBSICHEHHE U3 1—2 JIOrMYecKuX 11aros ¢ onopoil Ha 1—
2 UW3ydeHHBIX CBOWCTBA (PU3MYECKUX SABJICHUH, (QU3MUECKMX 3aKOHA MU
3aKOHOMEPHOCTH;

e pemarb pacuéTHble 3amaud B 1—2 [eHCTBHS, WCHONB3Yys 3aKOHBI U (POPMYIIBI,
CBSI3bIBAIOIIME (DU3UYECKHE BEJIMYMHBI: Ha OCHOBE aHalIM3a YCIIOBHS 3a/a4yM
3alMCBIBaTh KPAaTKOE YCIIOBHE, MOACTABIATH (U3UYECKUE BEITHMYMHBI B (OPMYIBI H
IPOBOJUTH PACUYETHI, HAXOAUTh CIPABOYHbBIC JIAaHHbIC, HEOOXOAMUMBIC IJsl pEIleHUs
3aj1a4, OIICHUBATh PEATMCTHYHOCTH MOy4eHHON (PU3NYECKOHN BETMUNHBL;



pacrio3HaBaTh MpOOJIEMBl, KOTOpPbIE MOXXHO PpELIMTh IPU IMOMOIIM (PU3HUECKHX
METOJI0OB, B ONHCAHMM MCCIEAOBAaHUS BBIICIATh IPOBEPSEMOE MPEANOI0KEHUE
(runore3y), paszauyaTb M HHTEPIPETHPOBATH MOJIYYEHHBIH pe3yiabTaT, HaXOJIUTh
OLIMOKH B XOJI€ OIbITA, IEJIaTh BHIBOJIBI 110 €T0 pe3yJIbTaTaM;

MPOBOJUTH OMBITHI IO HAOMIOACHUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOMCTB
Tesn:  (OpPMYIMpPOBaTh IPOBEPSIEMbIE NPEANOIOKEHUs, COOMpaTh YCTAaHOBKY U3
MPEUIOKEHHOT0 000PYAOBaHUS, 3aIIUCHIBATH XOJ1 OIBITA  (POPMYITUPOBATH BBIBOIBI;
BBINOJIHATH NPSMbIE U3MEPEHHUsI PAcCTOSHUS, BPEMEHHU, MACChl Tesla, 00bEéMa, CUIIBI U
TEMIIepaTypbl ¢ WCIOJIH30BAHUEM AHAJOT'OBBIX M IU(PPOBBIX NMPHOOPOB, 3aMUCHIBATH
MOKa3aHUs MPUOOPOB C YUETOM 3aJJaHHOM aOCONIOTHON MOTPEIIHOCTH U3MEPEHUH;
MPOBOJIUTh WCCJIEIOBAHUE 3aBUCHUMOCTH OJHON (PM3UYECKON BEITUYMHBI OT JIPYroM C
HCIIOJIb30BAaHUEM IIPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JBMXKYLIETOCS
Telna OT BPEMEHM JIBH)KEHUS TeEJla, CUJIbI TPEHUS CKOJIBKEHUS OT Beca Tena, KauecTBa
00pabOTKM TOBEPXHOCTEH TEN M HE3aBUCUMOCTH CHJIBI TPEHHSI OT TUIOIIAIH
COIIPMKOCHOBEHUS TEJI, CWJIbI YIIPYTOCTH OT YJUIMHEHHS INPYXHUHBI, BBITAIKUBAIOLIEH
CWIIbI OT O00bEMa MOrpyKEHHOW 4YacTH Telda WU OT IJIOTHOCTH JKUIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOMHBI, Ha KOTOPYIO MOIPYKEHO TeJo,
YCJIOBUHM IJIaBaHUSI TeJ, YCJIOBMM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOro HCCJIENOBaHUSA, COOMpaTh YCTAHOBKY U  BBINOJIHSATH
U3MEpEeHUs, cleaysl MPeUIOKEHHOMY IUIaHy, (PUKCHpPOBAaTh PE3yNbTaThl MOJTYYEHHON
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BHJE NPEUIOKCHHBIX TaOIUIl U TpaduKoB,
JIeJIaTh BBIBOJBI IO PE3YJIbTaTaM MCCIIEOBAHMS;

MIPOBOJUTHh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEJIWYMH (IUIOTHOCTh BELIECTBA
KHUJKOCTH M TBEPAOrO TENa, CHJIA TPEHUS CKOJIBKEHUS, JaBICHHE BO31yXa,
BBITAJIKUBAIOIIAs CHUJIa, JACWUCTBYIOLIass Ha MOrpyxKEHHOE B JKUIKOCTh TEIO,
K03(ppuLMeHT Tmone3HOro ASUCTBUS MPOCTHIX MEXAHM3MOB), CIEIys MPeIOKEHHON
MHCTPYKLUU: IIPY BBINOJIHEHUH U3MEPEHUH COOMPATh HIKCIIEPUMEHTAIBHYIO YCTAHOBKY
1 BBIUUCIISITh 3HAYEHUE UCKOMOI BEJINYUHBL;

coOMIOJaTh MpaBHUJa TEXHUKM Oe3omacHOCTH mpu pabore ¢  J1abopaTOpHBIM
000pyIOBaHUEM;

yKa3blBaTh HNPUHUUIBI JEUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETD, COOOLIAIOIINECS COCY/bl, OAPOMETP, phluar, NOJBUKHBIN U
HETOABIKHBIN OJI0K, HAKJIIOHHAS TUIOCKOCTH;

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOpPOM Ha UX ONMUCaHUsA (B TOM YHCIE: MOALIMIHUKU, YCTPOMCTBO
BOJIOIIPOBO/A, TMAPABIMYECKUNA IPECC, MAHOMETP, BBICOTOMEP, MOPIIHEBOW HAcOC,
apeoMeTp), UCMOb3ysl 3HAHUS O CBOMCTBaX (PM3MYECKUX SBJICHUH U HEOOXOIMMBIE
¢u3nveckre 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOAUTH MpHUMEPbl (HAXOAUTh HMHGOPMALMIO O NpPUMEpax) MPAKTUYECKOTrO
WCTIONB30BaHMUs (PU3MUECKUX 3HAHWA B TIOBCEIHEBHOW JKHM3HM IS 0OECTICUCHHS
0e30macHOCTH IpH OOpalleHuH C NpudbopaMH U TEXHUYECKUMH YCTpOMcTBamy,
COXpaHEHHUs 3/I0pOBbS U COOJIOJIEHUS HOPM SKOJIOIMYECKOrO IIOBEIECHUS B
OKpY’Karollen cpene;

OCYLIECTBIATh OTOOpP HMCTOYHUKOB HH(opManuu B VIHTepHETE B COOTBETCTBHU C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS 3HAHUI U ITyTEM CpaBHEHUS



Pa3IMYHbIX UCTOYHUKOB BBIJIENATh HH(POPMAIINIO, KOTOpas SBJIIETCS MPOTUBOPEUNBOI
WJIH MOXKET OBITh HEIOCTOBEPHOM;

MCIONIB30BaTh MPU BHIMOJHEHUH Y4€OHBIX 3a/laHUN HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(U3HYECKOTO COJIepXKaHMs, CIPABOYHBIC MaTepHaNbl, pecypchl ceTu HHTepHer,
BIIaJIeTh MpHUEMAMU KOHCIEKTUPOBAHUS TEKCTa, MpeolOpa3oBaHus HHPOpPMAIMH W3
OJIHOW 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpPaTKHUE MUCHhMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE 2—3
HMCTOYHUKOB MHpOpMAIMN (PU3NIECKOr0 COIEpKaHus, B TOM YUCIe MyOJUYHO JAeaTh
KpaTKue COOOIICHUS O pe3ybTaTax MPOSKTOB WU YUEOHBIX UCCIICIOBAHUM, TIPU 3TOM
IrPaMOTHO HCHOJNb30BaTh M3YUCHHBIM MOHATUHHBIA ammapar Kypca (U3HKH,
COIIPOBOX/1aTh BBICTYIUIEHHE MTPE3CHTALIUEH;

MIPH BBIMOJIHEHUH YYEOHBIX MPOEKTOB U UCCIENOBAHUN paclpenesaTh 00sS3aHHOCTH B
IpyIIe B COOTBETCTBUHU C ITOCTABJIEHHBIMHU 3a/1a4aMH, CJIEAUTH 3a BBIIOJIHEHUEM IUIaHa
JeUCTBUM, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJIAJ B JAEATEIBHOCTh TPYIIIHI,
BBICTPanBaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBHE, YUUTHIBAsi MHEHHUE OKPYKAIOIIHX.

K xoHny oOyueHust B 8 KJjacce mpeiMeTHBIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh COPMUPOBAHHOCTH Y O0yUAIOUINXCS YMEHUI:

WCIIONIB30BaTh TIOHSTHS: Macca W pa3Mephl MOJEKYJ, TEIUIOBOE JBM)XCHHE aTOMOB
MOJIEKYJ, arperaTHble COCTOSHUS BEUIECTBA, KPUCTAJUIMYECKHUE M aMop(HBbIE Tena,
HACBIIICHHBIA U HEHACHIIIICHHBIN Tap, BIAKHOCTh BO3AyXa, TEMIIEpaTypa, BHYTPCHHSIS
SHEPIUs, TEIUIOBOM JBUIAaTellb, YJIEMEHTAPHBIN JJIEKTPUYECKUM 3apsil, DJIEKTPUYECKOe
1oJie, TPOBOAHUKHA W JHUDJIEKTPUKH, IMOCTOSHHBIA 3JIEKTPUYECKHUH TOK, MarHUTHOE
ToJIe;

pa3iuyath SIBICHUS (TEIJIOBOE paCIIMpPEHHE U C)KaThe, Teruionepenada, TerIoBOe
paBHOBecHE, CMayMBaHHWE, KAMWUISPHBIC SBJICHUS, WCHApPEHUE, KOHJICHCAIIUS,
MJIaBJI€HUE, KpUCTaUIM3alUs (oTBepIeBaHuE), KHUIICHUE, TerJionepenraya
(TEerIonpoBOJHOCTh, KOHBEKIIUS, W3JIyd€HHUE), DJIEKTpU3alus Tell, B3auMOJIEHCTBUE
3apsAJIOB, JEUCTBUS 3JIEKTPUUYECKOI0 TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCICTBUE
MarHuTOB, JACWCTBME MAarHUTHOIO MOJII HAa IMPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHAas
WHJYKIUSA) 10 ONUCAHUIO MX XapaKTepHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX TaHHOE (pU3nUecKoe SBJICHHUE;

pacro3HaBaTh MPOSIBJICHUE U3YyUYEHHBIX (PU3UYECKUX SBJIICHHI B OKPYXKAIOIIEM MHUDE, B
TOM uyucie (u3MYecKkue sBICHUS B TPUPOJE: TOBEPXHOCTHOE HATSHKEHHUE U
KaMmUIIPHBIC SIBIICHUST B TPHUPOAC, KPUCTAUIBI B mpupone, u3nydeHue CorHIa,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHEra,
JJIEKTPUYECKUE SIBJICHUST B arMocdepe, DIEKTPUUECTBO JKUBBIX OPTaHU3MOB,
MarHuTHOE MoJie 3eMid, Jpeid TOIFCOB, POIb MArHUTHOTO TONS JUIS KU3HU Ha
3emJie, MOJSIPHOE CUSHUE, IPU ITOM MEPEBOJUTH MPAKTHUECKYIO 33/1ayy B y4eOHYIO,
BBIJICTISITH CYIIICCTBEHHBIE CBOMCTBA (MPU3HAKH ) (DU3UYECKUX SIBICHHUIA,

OIKCHIBATh M3YYEHHBIE CBOMCTBA TeN U (PU3NYECKHE SBICHUS, UCIONB3Ys (pusmueckue
BEJIMYMHBI (TeMIlepaTypa, BHYTPCHHsISI JHEPTHs, KOJIMYECTBO TEIUIOTHI, YyAETbHas
TEIJIOEMKOCTh ~ BEILIECTBA, YJAEJIbHAs TEIUIOTa IUIABJICHUSI, VJeldbHAs TEIUloTa
MapooOpa3oBaHus, yJelbHAs TEIJIOTa CrOpaHUs TOIUIMBA, KOA(M(MHUIIMEHT IMOJIE3HOTO
JICUCTBUS TEIUIOBOM MAIlMHBI, OTHOCUTEIbHAS BJIAXXHOCTh BO3]1yXa, JJICKTPUYECKHUI
3apsAll, Cuila TOKa, JJIEKTPUYECKOE HaNpsHKeHHE, COMpPOTHBICHUE ITPOBOJHUKA,
yEJIbHOE COMPOTHUBJICHUE BEIIECTBA, pa00Ta U MOUIHOCTH AJIEKTPUUECKOTO TOKA), MPU



ONHMCAaHUM MPABWIBHO TPAKTOBATh (HU3MUYECKUN CMBICI HCIIOIb3yEMBIX BEIWYHH,
0003HAYEeHUS U €IUHMIBI (PU3UUECKUX BEITUYMH, HAXOIUTHh (OPMYIIbI, CBS3BIBAIOIINE
TaHHYI0 (U3MYecKyl0 BEIMYMHY C JAPYITMMH BEIMYMHAMH, CTPOMTH Tpaduku
HU3YUCHHBIX 3aBUCUMOCTEH (1)I/I3I/I‘-I€CKI/IX BCJINYNH,

XapaKTepU30BaTh CBOMCTBA Tel, (U3NYECKHE SIBJICHUS M IPOIECCHI, HCIONB3YS
OCHOBHBIE€ IIOJIOXKEHUA MOJ'ICKy.]'I?IpHO-KI/IHeTI/I‘IGCKOI\/II TCOpHUU CTPOCHUA BECIICCTBA,
NPUHIMIT CYNEPHO3UIUK ToNed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpPaHCHUS
3apsima, 3akoH Oma Juisi ydacTka Iienu, 3akoH J[koyns—JleHma, 3aKoH COXpaHEHHUS
OHEPruM, TPH ITOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA W 3aIMCBIBaTh €0
MaTeMaTU4eCcKOe BHIPAKEHHE;

OOBSICHATE (1)I/IBI/II-I€CKI/IC mpouccCCrl U CBOMCTBA TCJI, B TOM 4YHUCIC U B KOHTCKCTC
CHUTYaIHi MPaKTHKOOPHEHTHPOBAHHOT O Xapakrepa: BBISIBIISITH
IMPUYUHHOCJICACTBCHHBIC CBA3H, CTPOUTH 00bsIcHeEHHE W3 1—2 JIOTMYECKHUX IIaroB C
onopoii Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH, (U3MYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEM;

pemath pacuéTHble 3a7ayd B 2—3 JACHCTBUS, WCHOIB3YSd 3aKOHBI M (OPMYIIBL,
CBS3BIBAIOIIME (DHM3MYECKHE BEIWYMHBL: HAa OCHOBE aHalIW3a YCIOBHS 3aJadd
3alMUCbIBAaTh KPATKOC YCJIIOBUEC, BBIABJIATL HCAOCTATOK JAHHBIX Ui PCIICHUA 3aJa4H,
BBIOMpATh 3aKOHBI M (POPMYJIBI, HEOOXOIUMBIC Ul €€ PelIeHHs, IPOBOIUTH PacyEThl U
CpaBHHBATL MOJTYYCHHOC 3HAYCHUC (1)I/IBI/II-IGCKOI\/'I BCJINYNHEI C U3BECTHBIMU JaHHBIMU,
pacrio3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXKHO PELIMTh MpU MOMOIIM (PU3HUECKHX
METOJIOB,  WCIONB3Yysl ~ ONMCAHWE  HCCIEJOBAHMS,  BBIICNIATH  IPOBEpIEMOe
MPCAIIOIOKCHUEC, OLCHUBATL MNPABUJIIBHOCTL MOpsAAKAa HNPOBCACHHUA HCCICAOBAHUA,
JIe1aTh BBIBO/IBI;

MIPOBOJUTH OMBITHI IO HAOMIOACHUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKUX CBOWCTB
Ten (KanmwuULsIpHBbIE SBICHHS, 3aBUCHMOCTh JaBJICHHS BO3AyXa OT €ro ooOwnéma,
TEMITEpaTypbl, CKOPOCTH IIPOIIECCa OCTHIBAHUS M HaIPEBAaHUS MPH U3IYyYEHUH OT I[BETA
U3Tydaromei (TMOrJIOMAKoNIei) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOIBI OT
TEeMITEpaTypbl JKUAKOCTH M IUIOMAAW €€ MOBEPXHOCTH, OJIICKTPU3AIMsA Tel H
B3aHMO,[[eI>JICTBHe OJICKTPHUYCCKUX 3apsAH0B, BSaHMOHeﬁCTBHG IIOCTOAHHBIX MArHuToOB,
BU3yaIN3alisl MArHUTHBIX MOJIeH MOCTOSHHBIX MarHUTOB, JIEHCTBHUS MAarHUTHOTO TTOJIS
Ha TIPOBOJHHUK C TOKOM, CBOMCTBA 3JICKTpOMAarHura, CBOMCTBA SJICKTPOABUTATCIIA
IIOCTOSIHHOTO TOKa): (hOpMyNIMpOBaTh IpOBEpseMbIe IPEINOIOKEHHS, COOUPATh
YCTAHOBKY W3 MPEUIOKCHHOTO O0OpYJIOBaHUS, ONUCHIBATH XOJ ONBITA H
(bOpMyIHpPOBATH BHIBOIBI;

BBIIIOJIHATE MPAMBIC U3MEPCHUA TEMIICPATYPHI, OTHOCHUTEIILHOH BJIQ)KHOCTH BO3/1yXa,
CHJIBI TOKa, HAIPsKCHHUA C HMCIIOJIB30BAHHMEM AHAJIOIOBBIX HpI/I60pOB U JaTYHUKOB
(GU3MUECKUX BEIMYMH, CPaBHHMBATh pPE3YJAbTAThl HM3MEPEHUH C y4ETOM 3aJaHHON
aOCOJIOTHOM TOTPEeITHOCTH;

MPOBOJIUTH MCCJIEJOBAaHHE 3aBHCUMOCTH OIHOW (PM3MUYECKOH BENIWYMHBI OT APYroi C
HCIIOJIb30BAHUCM TIPAMBIX H3Mep€HHI>i (3aBI/ICI/IMOCTI) COIMIPOTHUBJICHUA ITPOBOAHHUKA OT
Cro IJIMHBI, IUIOIaAu IMONCpPEYHOro CCUYCHUA U YACIILHOI'O COINPOTUBJICHUA BCIICCTBA
MIPOBO/IHUKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOJHUK, OT HANPsDKCHNS Ha IPOBOTHHKE,
UCCJICIOBAaHHE TIOCIIEIOBATEIILHOIO M IMapajlIeIbHOrO COCJMHEHHH MPOBOJHUKOB):
IUTAaHUPOBATh MCCIIEAOBaHNE, COOMPATh YCTAHOBKY M BBIIIOJIHATH M3MEPEHHS, CIEIYs



IIPEUIOKEHHOMY IUIaHy, (GUKCUPOBATh PE3yJIbTaThl IOJy4YCHHOM 3aBUCUMOCTH B BHJIE
TabauIl U TpaduKoB, 1ENaTh BHIBOJIBI IO PE3yIbTaTaM HCCIIEOBAHUS;

® [IPOBOJUTH KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMUYUH (yIeJbHas TEeII0EMKOCTb
BEIIIECTBA, COMPOTUBJICHUE MPOBOJHIKA, pab0oTa U MOIIHOCTH JEKTPUUYECKOTO TOKA):
IUTAHUPOBaTh M3MEpPEHHs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
MPEUIOKEHHON HHCTPYKIUH, U BRIYUCIISATH 3HAYCHNUE BEJTMIHNHBI,

e coOmojgaTh TMpaBWJa TEXHUKH O€30MacHOCTH TIpH pabore ¢ 1abopaTOpHBIM
000py0OBaHUEM;

® XapaKTepH30BaTh NPUHIUIBI JIEHCTBUA W3YYEHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOpoil HAa MX omucaHus (B TOM YHCIE: CUCTEMa OTOIUICHHS JIOMOB,
THTPOMETpP, TapoBas TypOMHA, aMIepMeTp, BOJIBTMETpP, CUETYHK DSJICKTPUICCKOM
SHEpPIrHH, DIIEKTPOOCBETHTENbHbIE TNPUOOPHI, HarpeBaTeNbHbIE AIIEKTPONPUOOPHI
(mpuMepsl), SJIEKTPUYECKUE NPEIOXPAHUTENHN, SJIEKTPOMArHUT, 3JIEKTPOABHUIraTElb
MIOCTOSIHHOI'0 TOKAa), HCMOJNb3ysd 3HAHUS O CBOMCTBAaX (DM3MYECKUX SBICHUH U
HeoOxoauMbIe (PU3NUECKHUE 3aKOHOMEPHOCTH;

® pAacmo3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA W HM3MEPHUTEIbHBIE MPHOOPHI IO
CXeMaM M CXEMaTUYHBIM PUCYHKaM (’KMJIKOCTHBIH TEpMOMETp, TEPMOC, IICUXPOMETP,
THUTPOMETp, JBUTATEIh BHYTPEHHEIO CrOPaHUs, JJIEKTPOCKOIL, PEOCTaT), COCTABIATH
CXEMBI DJICKTPUYECKUX LIENeH ¢ MocieaoBaTeIbHbIM U NapaljiebHbIM COEAUHEHUEM
AJIEMEHTOB, Pa3Inyas yCIOBHBIE 0003HAUCHUS 2JIEMEHTOB JIEKTPHUYECKHX TICTICH;

® TPUBOAUTH TMpPHUMEPHl (HAXOAWUTh HHGOPMAIMIO O MPUMEPax) MPAKTUIECKOTO
UCMOJBb30BaHUs (PU3MUECKMX 3HAHMM B IIOBCEJIHEBHOW >KM3HM I 0OeCHeueHHs
0e30macHOCTH TpH OOpameHuH C TPUOOpaMH W TEXHUYECKUMH YCTPOMCTBaMH,
COXpAHEHHs 3JI0POBbS U COOJIIOJICHHS HOPM DKOJIOIMYECKOro IOBEJEHUS B
OKpY’Karollen cpee;

® OCYLIECTBIIATH MOUCK HH(popManuu ¢u3ndyeckoro cojiepxanuss B HTepHere, Ha
OCHOBE MMEIOUIMXCS 3HAHUM M NyTEM CpaBHEHUs JIONOJHUTEIbHBIX HCTOYHHKOB
BBIICNIATE MH(OPMAIUIO, KOTOpasl SBISETCS MPOTUBOPEUMBOW WM MOXKET OBITH
HEI0CTOBEPHOM;

®  WCIOJNB30BaTh NMPH BBITOJHEHUN yYEOHBIX 3a/IaHU HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
(Gu3MYecKoro cojaep)kaHus, CHOpaBOYHbIE Marepuaibl, pecypchl cetu HHTepHer,
BIAJeTh NpUEMAaMH KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3zoBaHUs HHGOpPMALUU U3
OJIHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

e co3JaBaTb COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHBIE COOOLICHMs, 00001as
MH(POPMALIUIO U3 HECKOIBKUX MCTOYHHUKOB (PU3UYECKOTO CONEP)KAHMs, B TOM YHCIE
NyOJIMYHO  NPEACTaBIATh  Pe3yJbTaThl  MPOEKTHOM MM  HMCCIEI0BaTENIbCKOM
JEATeNbHOCTH, TIPA STOM T'PaMOTHO HCIIONIB30BaTh W3YYCHHBIN TMOHSATHIHBIN ammapar
Kypca (pHU3HKH, COPOBOXKIATh BBICTYIJICHHE MTPE3CHTAIUEH;

® [IpU BBINOJHEHUM YYEOHBIX IPOEKTOB M MCCIEJOBAHUN (PU3MUECKUX IPOLIECCOB
pacripenensiTh 00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C IOCTABJICHHBIMHU 33/1a4aMH,
CIIEIUTh 3a BBINOJHEHUEM IUIaHa JEWCTBUH M KOPPEKTHPOBATH €ro, aJeKBAaTHO
OLICHMBATh  COOCTBEHHBIH BKJIAJ B  JESTEIBHOCTb  TPYIIBL,  BBICTPAUBAThH
KOMMYHHKaTHBHOE B3aUMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTh pa3peliaTb KOH(IUKTHI.

K koniy oOyuenus B 9 kjacce npeaMeTHble pe3ysibTaThl Ha 0a30BOM YPOBHE JOJIKHBI

oTpaxaTb C()OPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHHIA:



UCIONB30BaTh IOHATHA: CHUCTEMa OTcuéTa, MaTepHalibHas TOYKa, TPaeKTOpus,
OTHOCHTEIFHOCTh MEXaHHUYECKOTO JBIKEHUs, Aeopmarus (ynpyras, miacTudeckas),
TpEeHHE, IEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh W TMEeperpy3ku, IEHTP
TSDKECTH, aOCONIOTHO TBEPIOE TEJIO, IEHTP TSKECTH TBEPAOTrO Tella, paBHOBECHE,
MEXaHWYeCKue KonebaHWsi W  BONHBL, 3BYK, UWH(GPa3ByK ©  YIbTPa3BYK,
AJICKTPOMArHUTHBIE BOJIHBI, IIKAJTAa SJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JabHO30PKOCTh, CIEKTPhl HUCIYCKaHWs W TOrNomIeHus, anbda, Oera- u ramma-
W3JIY9CHHS, H30TOIIbI, sIACPHAst SHEPTeTHKA;

paznuyaTh SIBIIEHUS (paBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABM)KEHUE, CBOOOIHOE MaJeHUE TeJl, PABHOMEPHOE
NBIDKEHUE 110 OKPYXHOCTH, B3aUMOJICUCTBHE Tell, PEAKTUBHOE JBIKEHUE,
KonebaTeNbHOe NBIDKEHUE (3aTyXalollue M BBIHYXKICHHBIE KoleOaHMs), PEe30HaHC,
BOJIHOBOE JBWXXEHHE, OTPAKEHHE 3BYKa, MPSIMOJIMHEHHOE pacCIpOCTpaHEHHUE,
OTpak€HUE U MPEIOMIICHUE CBETA, TOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0ermoro cBera B CIEKTP U CIOKCHHE CIICKTPAJBbHBIX I[BETOB, AWCIEPCUS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrO CHEKTpa U3TyYCHUS)
[0 OMHUCAHUIO WX XapPaKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIHUX
JTaHHOE (PU3UYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYECHHBIX (DU3MUECKUX SBJICHUN B OKpYXarolieMm mMupe (B
TOM 4Hclie (U3HUYECKUE SBJIICHUS B NIPHUPOJIC: IPHIUBBI U OTIIUBHI, JBMKCHUE TJIAHET
ConHeuHOM CUCTEMBI, PEAKTUBHOE ABUKEHUE KUBBIX OPTaHU3MOB, BOCIIPUSATUE 3BYKOB
KUBOTHBIMH, 3EMJICTPACCHHE, CEUCMHYECKHE BOJHBI, I[yHAMH, 3XO, IIBETa TEJI,
ONTHYECKHE  SBJICHWS B  TpHUpOAe, OHOJOrMYEecKoe  JEeHCTBHE  BUAMMOTO,
yIbTPapHUOIETOBOIO U PEHTTEHOBCKOIO H3JIyUYEHUH, €CTECTBEHHBIH pajlOaKTUBHBIN
(GOH, KOCMHUYECKHE IIy4d, pAJHMOAKTUBHOE W3IyUY€HHUE TMPUPOIHBIX MHUHEPAJIOB,
NeCTBHE PAJIUOAKTUBHBIX U3JIYyY€HUN Ha OpPraHU3M YeJIOBEKa), IPH 3TOM NEPEBOAUTH
MPaKTUYECKYIO0 3aJadyy B y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH)
(bu3nUeCKuX SBICHUN;

OINMKCHIBATh M3yYEHHBIC CBOWCTBA Te U (PU3UUCCKUE SIBJICHUS, UCTIOIB3YS (PU3HUECKHE
BEJIMYUHBI (CPEAHsISt 1 MTHOBEHHAs] CKOPOCTh TeJia NMPU HEPAaBHOMEPHOM BUKEHUU,
YCKOpEHHE, MepeMeIleHne, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHHS, CHJIa YIPYrOCTH,
CHJIa TSDKECTH, YCKOpPEHHE CBOOOJHOrO MaJeHUs, BEC Tela, UMITYIbC Tella, UMITYIIbC
CHJIBI, MEXaHH4YecKas paboTa U MOUIHOCTh, IOTEHI[MATbHAsI SHEPTUSI TeJa, MOJHATOrO
HaJl MOBEPXHOCTHIO 36MJIM, TOTEHIIMAJIbHAS SHEPTHUS CKATOW MPY>KUHBI, KHHETUYECKas
JHEpPrus, TOJHas MeXaHW4ecKkas HHEeprusi, Mepuoj M YacToTa KojeOaHWMU, JUIMHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTH CBETA, MOKA3aTeNlb MPEIOMIICHUS
Cpelbl), IPU OMHUCAaHWUU TPABUIBLHO TPAKTOBATh (YU3MYECKUN CMBICI HCIONb3YEMBIX
BEJIMYWH, OOO3HAYCHUS U CAUHUIBI (PU3UYECKUX BEIMYMH, HAXOAUTH (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIMYMHY C JIPYTMMU BEIUYUHAMH, CTPOHTH
rpaguKy U3y4eHHBIX 3aBUCUMOCTEN (HU3UIECKUX BEITUYHH;

XapaKkTepu30BaTh CBOWCTBA Tel, (PU3MUECKUE SBIECHUS W MPOIECCHI, HCIOIb3Ys 3aKOH
COXpaHEHHUsl SHEPIHH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPHUHIMII CYHNEPIIO3ULIUU CHI,
MIPUHLUIT OTHOCUTENBHOCTH [ anuiest, 3akonbl Hpi0TOHA, 3aKOH COXpaHEHUSI UMITYJIbCA,
3aKOHBI OTPAKEHUS U TPEIOMIICHUS CBETa, 3aKOHBI COXpPAHEHHUS 3apsSAOBOrO U
MacCOBOTO YHCENl TpU SAEPHBIX peaKIHsIX, MpH ITOM JaBaTh CIOBECHYIO
(GhopMyITUPOBKY 3aKOHA U 3allUCHIBATh €0 MATEMATHYECKOE BHIPAKECHUE;



OOBSICHATH (hU3HUECKHE IMPOLECChl M CBOWMCTBA Tel, B TOM YHCIE U B KOHTEKCTE
CHUTyallMd  TNPaKTHKOOPUEHTHPOBAHHOIO  XapakKTepa:  BBIABIATH  MPHUYUHHO-
CIIEJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX I11aroB C OMOpOoil Ha 2—
3 U3yYeHHBIX CBOWCTBA (PHM3MUECKUX SBICHHH, (U3NYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemmarh pacuéTHbIC 3a7a4M (ONMUPAIONINECcs Ha CUCTEMY U3 2—3 YpaBHEHHUI ), UCITONIb3Ys
3aKOHBl M (HhOpMYJbl, CBSI3bIBAIONINE (U3NYECKHE BEIMYMHBI: HAa OCHOBE aHaIN3a
YCIIOBUSL 3a/ladyll 3allMChIBaTh KPaTKOE YCJIOBHE, BBIABIATH HENOCTAIONIME MU
M30BITOYHBIE JTAaHHBIE, BHIOMPATh 3aKOHBI M (POPMYIBI, HEOOXOAUMBIE Ui PEIICHHUS,
MPOBOAUTH PAcU€Thl U OLEHUBATh PEATMCTUYHOCTh TOJYyYEHHOrO 3HAYEHUS
(U3NIECKOI BETMUNHBI;

pacrio3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXKHO pELIMTh MpU MOMOIIM (PU3HUECKHX
METOJIOB,  WCIIONb3ys  ONHCAaHHE  HCCIENOBaHUSA,  BBIICHATH  MPOBEpPSEMOE
MPEINOIOKEHNE, OICHUBATh IPABHWIIBHOCTh TOpPAJKA MPOBEACHUS MCCIEI0BAHUS,
JieNlaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YAbTAThl HAOJIOIEHUN U OIBITOB;

MPOBOJUTH OMBITHl IO HAOMIOACHUIO (PU3MUECKHUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tes (M3ydeHue BTOporo 3akoHa HblOTOHa, 3aKOHA COXpaHEHHUsl YHEPTUH, 3aBUCUMOCTh
nepuosa KonebaHuil MPyKMHHOTO MassTHUKA OT MacChl Ipy3a M KECTKOCTH MPYKHUHBI 1
HE3aBUCHUMOCTb OT aMIUIUTY/Ibl MAJbIX KOIeOaHUH, MPSIMOIMHEHHOE pacpoCTpaHEeHUe
CBETa, DPa3NIOKEHHWE Oeloro cBeTa B CIEKTP, M3YYCHHE CBOWCTB H300paKCHHS B
IUIOCKOM 3€pKajie M CBOMCTB W300paKeHHsI IpeaMera B COOHMpAloIIel JIMH3E,
HaOJIO/IEHUE CIUIOIIHBIX U JIMHEWYaThIX CIEKTPOB M3IYYEHHs): CaMOCTOSTEIbHO
coOHpaTh yCTaHOBKY M3 U30BITOYHOI0 HaOOpa 000py10BaHUs, ONTUCHIBATH X0/l ONBITA U
€ro pe3yNbTaThl, POPMYIHPOBATH BHIBOIBL;

MPOBOJUTH TPU HEOOXOAWMOCTH CEpUI0 TIPSMBIX H3MEPEHWH, OIpeneNnsis cpenHee
3HaYeHHE M3MepseMOi BeNUYMHBI ((OKYCHOE pacCTOSHHME COOHMparomiel JIMH3BI),
000CHOBBIBaTh BBIOOP CrIOCO0a M3MepeHHUs (M3MEPUTEIIBHOT0 TPUOOopa);

MIPOBOJUTH HCCIICJOBAHUE 3aBUCUMOCTEH (DU3MYECKHX BEIWYMH C HCIOJIH30BAHUEM
NpSIMBIX W3MEpPEHUil (3aBUCHUMOCTh MYTH OT BpPEMEHH I[P PaBHOYCKOPEHHOM
JBIDKEHUH 0€3 HadalbHOW CKOPOCTH, TepHoAa KojJeOaHWH MaTeMaTH4ecKoro
MasiTHUKa OT JUIMHBI HUTH, 3aBUCHMOCTH yTrja OTPa)XCHHsI CBETa OT yrjia MaJeHUus U
yIriia MpeioMIICHHsI OT yIJia MaJeHHUs): TUIAHUPOBATh MCCIIEOBAaHUE, CAMOCTOSITEIHHO
cobuparb YCTaHOBKY, (HUKCHpPOBAaTh pe3ylbTaThl IOJYYEHHOH 3aBHCUMOCTH
(bu3NYEeCKNX BEIWYUH B BUJC TaOIUI] U TpaduKOB, IeNaTh BHIBOABI MO PE3yiIbTaTam
UCCIIC/IOBaHMUS,

MIPOBOJUTH KOCBEHHBIE H3MEpeHHs (U3UYECKUX BEIMYMH (CpeaHsisi CKOPOCTh U
YCKOpEHHE TeJa MPU PaBHOYCKOPEHHOM JIBUIKEHUH, YCKOPEHHUE CBOOOIHOTO IMaJCHUs,
KECTKOCTh MPY>KUHBI, KOIPPHUIIMEHT TpeHHUs CKOJIBKEHHUS, MEXaHW4yeckas padora u
MOIIHOCTh, YacTOTa ¥ TMEpPHOA KOJIeOaHWH MaTeMaTHYeCKOro U TPYKHHHOTO
MasTHUKOB, ONTHYECKass CHiIa CcoOUparoled JMH3bl, paJUOAKTUBHBIA  (HOH):
TUTAHUPOBATh M3MEPEHUs, COOMpATh JKCIIEPHUMEHTAIBHYIO YCTaHOBKY W BBITOIHSATH
U3MEpEHUs, Ceys NPeATOKEHHON MHCTPYKIUH, BBIYUCIATh 3HAYCHHUE BEITUUYMUHBI U
aHAJIM3UPOBAaTh TONY4YEHHBbIE pe3yabTaThl € Y4YETOM 3aJaHHOM MOTPEIIHOCTH
U3MEPEHHUI;

coOmoaTh TMpaBWia TEXHUKW Oe3omacHocTH mpu  pabore ¢ 1abOpaTOpHBIM
000pyIOBaHUEM;



pa3ianyaTh OCHOBHBIC NMPU3HAKM H3YYEHHBIX (U3MUECKUX MOJeENel: MaTepuabHas
TOUYKa, aOCONIOTHO TBEPJOE TEJIO, TOYCYHBIM MCTOYHUK CBETA, JIy4, TOHKAs JIMH3A,
TJIaHeTapHasi MOZIeTh aTOMa, HYKJIOHHAsE MOJIETTb aTOMHOTO sIJIpa;

XapaKkTepU30BaTh TMPUHIUIBI JCHCTBUS HM3YyYCHHBIX TPHOOPOB M TEXHHUYECKUX
YCTPOWCTB C OMOPOM HAa UX OMHCAHUS (B TOM YHUCIIE: CIIUIOMETP, JaTYHKHU MOJIOKCHUS,
paccTosHUS U YCKOPEHHUs, paKeTa, 9X0JI0T, OYKH, IEPUCKOI, (poToarnapar, OonTuYecKue
CBETOBOJIBI, CIIEKTPOCKOI, JIO3UMETpP, Kamepa BuibCcoHa), UCHONB3Yys 3HAHHUS O
CBOMCTBaxX (PU3MYECKUX SBJICHHUN M HEOOXOIUMBbIE (PU3HIECKIE 3aKOHOMEPHOCTH;
HCIIONTB30BaTh CXEMBI U CXEMATUYHBIC PUCYHKH M3YYECHHBIX TEXHHUYECKUX YCTPOMCTB,
M3MEPUTENBbHBIX MPHOOPOB M TEXHOJIOTHYECKHX MPOIECCOB IMPH PEHICHUH Y4eOHO-
MPAKTUYECKUX 3aJ1a4, ONTHICCKUE CXEMBI JUISI TTIOCTPOSHUS M300pKEHUH B IIOCKOM
3epKajie 1 coOuparole JuHse;

MPUBOJIUTL MPUMEPHl (HAXOOUTh MHPOPMALMIO O TMpUMEpax) MNPaKTUYECKOro
WCIIONB30BaHUSl (DU3MUYECKUX 3HAHUH B TOBCEAHEBHOM JKM3HU IS OOCCIICUCHUS
Oe3omacHOCTH Tpu obOpalieHun ¢ TpudopaMH U TEXHUYECKHMMH YCTPONCTBaMH,
COXPAaHCHUsS 3JIOPOBbS W COOJIOJICHUS HOPM DKOJIOTHYECKOTO TIOBSACHHS B
OKpY’Karollen cpene;

OCYILECTBIATh MMOMCK HHpopMauuu (¢usnueckoro cozaepxanuss B HHTepHere,
CaMOCTOATENHHO (HOPMYIHUPYSI TOMCKOBBIN 3ampoC, HAXOAWTHh MYTH OIPEACTICHH
JOCTOBEPHOCTH TOJy4YeHHOW WH(pOpPMAIMM Ha OCHOBE HMEIOMIMXCS 3HaHUM U
JIOTIOJTHUTEBHBIX HCTOYHUKOB;

WCIONB30BaTh MPU BHIMOTHEHUH YYEOHBIX 3aJaHUil HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
(U3HYECKOTr0 COJepXKaHMS, CIPABOYHBIC MaTepHaIbl, pecypchl ceTtu HHTepHer,
BIIaJIETh MpUEMAMU KOHCIEKTUPOBAHUS TEKCTa, MpeolOpa3oBaHus HHPOpPMANH W3
OJIHOW 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC MICHMEHHBIC M YCTHBIE COOOIIEHUsS HAa OCHOBE MH(pOPMAIUU
U3 HECKOJbKUX HCTOYHHKOB (DPU3MUECKOTO COAEPIKAHUS, MYOTUYHO MPEACTABIATh
pe3yabTaThl MPOCKTHOW WIIM HCCIICTOBATEIILCKON NIEATEIBHOCTH, TIPH 3TOM T'PaMOTHO
WCIIONB30BaTh W3YUEHHBIN TMOHATUHHBIA ammapar HU3y4aemoro pasjena (pusukd u
CONPOBOXK/IATh BBICTYIUICHHE TIpe3eHTAalnel ¢ Y4ETOM OCOOCHHOCTEH ayAuTOPHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHME

7 KJIIACC
KosmnuectBo yacos DJIeKTPOHHbIE
Ne HaunMeHnoBaHMe pa3ieioB U TeM (uugposbIe)
Kourpoasnbie | IlpakTnyeckue
n/n NPOorpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTbI padoTsbI
pecypchl

Pa3gen 1. ®u3nka u e€ posib B NO3HAHUM OKPY’KAIOLIEro MHUpa

1.1 dusKKa - HAyKa 0 IPUPOJIE 2 bu6mmoreka IIOK
' K PHPOA https://m.edsoo.ru/7f416194
bubnmoreka [JOK
1.2 0)) 2 1
R https://m.edso00.ru/7f416194
. bu6mmoreka [JOK
1.3 EcTecTBeHHOHAYUHbBIN METO/I TO3HAHUS 2 1 o a0 1/ 76416194
Hroro mo pazneny 6

Pa3nen 2. [leppoHayaibHbIe CBeleHUSI 0 CTPOEHUM BellecTBa

2.1 CrtpoeHue BelecTBa 1 bubmorera IOK
https://m.edsoo.ru/7f416194
29 JIBM>KEHME U B3aUMOJICMCTBUE YACTUIL 9 1 bubmuoreka IJOK
BEIIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperarHble COCTOSIHUSI BEIIECTBa 2 bubmorexa [OK
https://m.edsoo0.ru/7f416194
Hroro no pazmeny 5
Paznen 3. /IBu:keHUe U B3aMOAeicTBHE TeJl
3.1 MexaHnueckoe IBHIKEHHUE 3 Bubmorexa [OK
https://m.edsoo0.ru/7f416194



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

3.9 T 4 1 bubmuoreka [JOK
' HICPIIA, Macea, TIOTHOCTD https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
33 Crna. Bagier can 14 2 https://m.edso0.ru/7f416194
Hroro no pazueny 21
Pa3nen 4. laBiieHue TBEPABIX TeJl, :KMAKOCTeH H ra30B
41 [asnenue. Ilepenaua nasineHus TBEPABIMU 3 bubnmnoreka L{IOK
' TeIaMu, )KUIKOCTSIMH U Ta3aMU https://m.edsoo.ru/7f416194
Bbub6munorexa [JOK
4.2
Alapretine xuakocTh > https://m.edsoo.ru/7f416194
bu6munoreka [JOK
4. A
3 TMOCpepHOE AaBICHHE 0 https://m.edsoo.ru/7f416194
44 JlelicTBHE )KUJIKOCTH M Ta3a HA MOrPpyKEHHOE 7 3 bubmoreka [[OK
' B HHX TEJO https://m.edso0.ru/7f416194
Hroro no pazueny 21
Pa3nen 5. PaboTa m MOIIHOCTB. DHeprus
bub6mumoreka [{OK
>1 Pabora i MoImEOCTE 3 1 https://m.edso0.ru/7f416194
Bbu6nunorexa [JOK
2 IT 1
> POCTRIC MEXAHHSMET > https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
. M 4 1
>3 CXAMITCCRa SHepTt https://m.edsoo.ru/7f416194
Hroro no pazueny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



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

8 KVIACC

KounvecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHuUe pa3aejioB U TeM (undposbie)
Ne n/m Kontpoabueie | IIpakTuueckue
NporpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbI
pecypcsl
Pasznes 1. TermioBble siBJIeHUSA
1.1 CtpoeHue 1 CBOMCTBA BEIECTBA 7 Bubnuorexa [IOK
' P B https://m.edsoo.ru/7f4181ce
bubmuoreka IJOK
12 Tertopbie npouecchl 21 L > https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pasnen 2. JjekTpruyecKkue 1 MArHUTHBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apsKEHHBIE Tela 7 1 bubnuoreka [IOK
' U UX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
. . bub6nuoreka [JOK
2.2 [TocTOsIHHBIN MEKTPUYECKUI TOK 20 1 7 httos://m.eds0o.ru/7f4181ce
bu6mmoreka [JOK
23 MarHiTible SBIeHis 0 L L5 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
24 IICKTPOMATHHTHAS HHAYKIULS 4 https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KJIACC

KoJsmnyecTBo yacos JIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB M TeM ungpoBbIe
Ne n/m P Kontpoabueie | IIpakTuueckue (icpp )
NporpaMmbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoTbI
pecypchbl
Paznen 1. Mexanuuyeckue siBJeHUs
11 Mexaan4ecKkoe ABMKEHUE U CITOCOOBI €Tro 10 1 bu6mmoreka [JOK
' OIHCAHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka IJOK
1.2 B 7 20 1 3
SauMoereTBre Tet https://m.edsoo.ru/7f41a4a6
Bbubnuoreka [JOK
1.3 3 10 3
AKOHBT COXpaHCHIt https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 40
Pa3znen 2. Mexannveckne Koj1e0aHHsI M BOJHBI
bub6nuoreka [JOK
2.1 M 7
CXANMHECKHE KOTCOaHHA 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAHMHACCITIC BOTHRL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHUTHOE TOJIE U 6 5 bubnmoreka [IOK
' 9JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIE SIBJICHUSA
4.1 3aKOHBI paCIPOCTPAaHEHUS CBETA 6 2 bubmuoreka [JOK



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

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

4.2 JIMH3BI U O eCKHe 00 6 3 bubmmorexa LIOK
. HWH3bI U OIITUYCCKHUC IIPHU bl
pHoop https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
4, P 2
3 a3JIoKeHue OEJIoro cBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3znen 5. KBanToBbIe sIBJIeHUA
5.1 Ucnyckanue 1 mOrIoIEHNE CBETA ATOMOM 4 1 bubmorexa [JOK
' y B https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTpoeHHe aTOMHOT0 A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
) s 7 1
53 /ICPHPIC peakii https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 17
Pa3znes 6. [loBTOpUTEIBHO-00001IAO AT MOYJIb
6.1 [ToBTOpEeHME 1 0000IIEHNE COoEepKAHUS 9 5 bu6nmoreka [JOK
' Kypca pusuku 3a 7-9 Kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo paznery 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



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

IHOYPOYHOE IIJIAHUPOBAHHUE

7 KIIACC
KouuvecTBo 4acos DJIeKTpOHHBbIE NHU(POBHIE
Ne ni/m Tema Ypoka KOHTpOJIbeIe HpaKaneCKne 06pa30BaTeJILHLIe
Beero padoThbI padoThI pecypchl

1 ®dusnka — Hayka o npupoje. SBieHus 1 bubmuoreka IIOK
HPUPOJIBI https://m.edsoo.ru/ff09f72a

bub6nmoreka [JOK

2 DU3MYCCKUC ABJICHHS 1 https:/m.edsoo.ru/ff09f72a

bubnuoreka [JOK

3 ®u3nuecKre BeIMYUHBI U UX U3MEPEHUE 1 https://m.edsoo.ru/ff09f72a
Ypok-uccinenoanue "M3mepenue bubmuorexa [JOK

4 TEeMITEPaTypPhI PU MIOMOIIY JKHIKOCTHOT'O 1 1 https://m.edsoo.ru/ff09f72a
TEPMOMETPA U JaTYHKA TeMIepaTypsl”

5 Meroasl HaydHOro nmo3Hanus. Onucanue 1 Bbubnuoreka [JOK
(bU3NUIECKUX SIBICHHI C TIOMOIIBIO MOJIEIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenoranue "[IpoBepka rumnoressi:

6 JATbHOCTD MOJETA MAapUKa, MYIIEHHOTO 1 1 bubmuoreka [JOK
TOPU30HTAJIBLHO, TeM OOJbIIe, YeM OOoIbIIe https://m.edsoo.ru/ff09f72a
BbICOTA ITycKa"

Ctpoenue BemecTBa. OIbITHI,
7 }IOIE)a?,BIBaIOHIHI;IIe JIMCKPETHOE CTPOCHUE 1 bubmorexa [OK
https://m.edsoo.ru/ff09fe0a
BEIIlECTBA

8 JIBrm>KeHHEe 4acTHIl BeIIeCcTBa 1 bromiorexa [IOK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccienoBanue «ONbITH IO 1 1 Bbubnunoreka [JOK



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

Ha6J'IIO,[[eHI/IIO TCIIJIOBOI'O paClIMPCHUs
ra3oB»

https://m.edsoo.ru/ff09f72a

10 ArperarHble COCTOSIHUSI BEIIECTBa bubamorexa LIOK
https://m.edsoo.ru/ff09f72a
Oco0EHHOCTH arperaTHBIX COCTOSTHHI
1 BoJIbI. O00OIIEHNE TI0 pa3aeny bu6mmoreka [IOK
«[TepBoHaYaNbHBIE CBEJCHUS O CTPOCHUH https://m.edsoo.ru/ff0a0378
BEIICCTBA»
12 MexaHnndeckoe ABUKeHHE. PaBHOMEpHOE 1 bu6nmoreka [JOK
HEPaBHOMEPHOE JBIIKCHUE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [JOK
13 CKopocTs. BAHMIE CKOpOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpeMeHH IBU>KEHHS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN bubmnorexa LIOK
https://m.edsoo.ru/ff0a0c10
IImotHOCTE BemecTBa. Pacuer Maccel u bu6nunoreka [JOK
16
o0beMa Tesia 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopnas pabora «OnpenencHue
TUTIOTHOCTH TBEPJIOTO TEIa
18 Pemenne 3agau mo teme "IlnoTHOCTH Bubnunoreka [JOK
BemecTa" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTeprCcTUKa B3aUMOICHCTBUS bubnnoreka [HOK
teir. Cuna ynpyroctu. 3akon ['yka https://m.edsoo.ru/ff09f72a
JlabopaTophnas pabora «3yueHue
20 3aBHCHUMOCTH pacTsHKeHHS (e opMarivm)
PYKHHBI OT TMPUTTOKEHHOU CHITBD»
21 SIBaenme Tarorenus. Cuia TSHKECTH Bubnunoreka [JOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff09f72a

https://m.edsoo.ru/ff09f72a

CBs3b MCKIY CHJION TSIKECTH M MacCCOM

22 tena. Bec Tema. Pemenune 3agad mo reme bubamorexa LIOK
https://m.edsoo.ru/ff0al778
"Cuna Tsoxectn"
Cuna TsDKeCTH Ha JPYTHX IUIaHEeTax. bubnnoreka LIOK
23
dusnyeckue XapakKTepUCTHKH TUIAHET https://m.edsoo.ru/ff0a1502
Bubnuorexka IJOK
24 Msmeperine citr. Jlutavometp https://m.edsoo.ru/ff0al8cc
bubnunoreka [JOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
26 CnoxxeHue IByX CHUJI, HAIPABJIEHHBIX 110 bu6nunoreka [JOK
OJIHOM TipsiMoii. PaBHOICHCTBYIOIAS CHIT https://m.edsoo.ru/ff0ala70
97 Penrenue 3amau no teme
"PaBHonelcTByIOIIAS CU”
28 Cuita TpeHusi u e€ BUbpl. TpeHue B mpupoze bubnmoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGoparopHas pabota «3yuenue
29 3aBUCUMOCTH CHUJIbI TPEHUS CKOJIBXEHUS OT bu6nuoreka [JOK
CHJIBI JIABJICHHS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIPHUKACAIOITNXCS TOBEPXHOCTEH
30 Pemenue 3anau Ha onpeneneHue
PABHOJEHCTBYIOLLEH CUIIBI
Pemenue 3amau mo remam: «Bec Tenay,
31 «Fpa@m%cfoe HN300paKCHUE CHII» brbmmorera LIOK
. ’ https://m.edsoo.ru/ff0alde0
«Cwitbly, «PaBHOJCHCTBYIOMIAS CHID)
KonTpoJsbHasi pa6oTa mo temam:
32 «MexaHnnuyeckoe ABMKEHUE», «Macca,

IIJIOTHOCTB», «Bec TCI1a», «Fpa(bnqem(oe



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

n3zo0paxenue cuim», «CHITbD)

33 Jasnenue. CriocoObl yMEHBIICHUS U bub6mumoreka [IOK
YBETMYCHUS TaBIICHUS https://m.edsoo.ru/ff0a20a6
34 aByienue raza. 3aBUCUMOCTb JIaBJICHUS bubmuoreka [JOK
rasza ot 00bEMa, TemMIeparypsl https://m.edsoo.ru/ff0a2376
35 Ilepenaya naBneHust TBEPALIMU TEIAMU, bu6nmoreka [JOK
JKHJIKOCTSMHU M razamu. 3akoH Ilackans https://m.edsoo.ru/ff0a25b0
36 JlaByieHHE B )KUJIKOCTH M Ta3e, BEI3BAHHOE bubmuoreka IJOK
JIECTBUEM CUIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau o reme «/laBienue B bubnmoreka [JOK
JKUIKOCTH U rase. 3akoH ITackaisy» https://m.edsoo.ru/ff0a2826
38 Coolmraromuecs: CoCyabl bubmnorexa LIOK
https://m.edsoo.ru/ff0a2970
39 I'unpaBnuueckuii mpece bubmorexa [1OK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiHeBoOH KUIKOCTHBINA bubnnoreka LIOK
Hacoc https://m.edsoo.ru/ff09f72a
41 ATmocdepa 3eMi U TPUIHUHBI €€ bub6mmoreka [IOK
CYIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
bubnmnoreka [HOK
42 Bec Bo3zmyxa. AtMocdepHoe 1aBieHue https://m.e dS(])_E).ru /f0a2b5a
43 N3mepenne atMochepHOro AaBIcHUSI. bubmuoreka [JOK
Omnbit Toppudesu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTH aTMOC(EPHOTO IaBIICHUS OT bubmuoreka [JOK
BBICOTBI HaJl YPOBHEM MODSI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepoun. AtmochepHoe bubnmoreka [JOK
JABJICHHUE HA Pa3IUYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amaq mo teme " AtmochepHoe
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naBijenue"

I[eﬁCTBHC JKHAKOCTH M Ira3a Ha

47 MOTPYKEHHOE B HUX TeN0. ApXUMeI0Ba bubmmorexa TOK
https://m.edsoo.ru/ff0a3276
cuia
JlabopaTtopnas pabora «OnpenencHue
48 BBITaJlI)KI/IBzIOH_Iepﬁ CHIIBI ﬂeffcisyfomeﬁ Ha bubmorexa [JOK
’ https://m.edsoo.ru/ff0a33fc
TEJI0, TOTPY>KEHHOE B KUJKOCTh)»
JlaGoparopHas paboTa 1o Teme
«Hccnenosanue 3aBUCHUMOCTH Beca Tejla B bu6nmoreka [JOK
49 . y
BOJIC OT 00BEMA MOTPYKEHHOU B JKUIKOCTh https://m.edsoo.ru/ff0a3514
4acTH TeJay»
50 [InaBanwue Ten bubmrorexa [IOK
https://m.edsoo.ru/ff0a3a96
JlaboparopHas padora "KoncrpyupoBanue
ol apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKH U
orpeneneHue e€ rpy30noabEMHOCTH"
Pemenue 3amay no remam: «IlnaBanue
52 CYyJIOB. Bo3n)§/xonnaBaHne» «/laBnenue bubmmorexa LIOK
N https://m.edsoo.ru/ff0a3654
TBEPABIX TeJ, KUJIKOCTEH U ra30B»
53 KonTpoasHas padora no teme «/laBienue
TBEPJIBIX TEJ, KUIKOCTEH U Ta30B»
54 Mexanudeckast padbora Bubniorexa IOK
https://m.edsoo.ru/ff0a3f82
Bubnuorexa [JOK
> Mongoots. EAMERIE MOIHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccrnenoBanue "Pacy€r MolHoOCTH,
pa3BUBAaEMOM Npu MOAbEME MO JIeCTHHIIE"
57 [Ipocteie Mexanu3mel. Peruar. PaBHOBecHe bubnuoreka [JOK



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
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CHJI HaA pbI4yare

https://m.edsoo.ru/ff09f72a

Prryaru B TexXHUKE, OBITY U IPUPO/IE.

bubmuoreka [JOK

58 Ha6opafopHa${ pabora «lccnenoBanue 0.5 https:/m.e dS(I;IO.ru /024786
YCIIOBUM PAaBHOBECHUS phIuara

59 Pemenne 3agad mo teme «Y CIIoBUs bu6mmoreka [JOK
paBHOBECHS pblYara https://m.edsoo.ru/ff0a48a6
KoaddutmenT nmone3Horo aeicTpus

60 mexaHu3Ma. JlaboparopHnas pabota 0.5
«3mepenune KII/] HaKITOHHOM MIOCKOCTH»

61 Pemenue 3agau no teme "Padora, bu6nuoreka [JOK
mortiHocTh, KIT/1" https://m.edsoo.ru/ff0a4c48
Mexannueckas sHeprus. Kunernueckas n bubnnoreka LIOK

62
NOTCHIUAIbHAS SHEPTHSI https://m.edsoo.ru/ff0a4252

63 3aKOH COXPAHCHUS MEXaHHYSCKON SHEPTHH bubmmorera LIOK

https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME
"DKCIepUMEHTAILHOE ONPEEICHUE

64 W3MEHEHUSI KHHETUYECKON 1 1
MOTEHIIUATBHON YHEPTUH MPU CKATHIBAHUU
TeJa Mo HAKJIIOHHOM miockocTy”

IIpome:kyTouHast arrecranus B popme

65 KOHTPOJIbHOI padoThl o Teme «Padora n
MOLIHOCTb. JHEPrus»

66 PesepsHblit ypok. Pabora ¢ Tekcramu o bu6mmoreka [IOK
TeMe "MexaHnueckoe nBuxenue" https://m.edsoo.ru/ff0a4dee6
PesepBHbIii ypok. P?60Ta C TEKCTaMH T10 ) Bumorexa LIOK

67 teme "JlaBieHue TBEPIBIX TEJ, KUIKOCTEH

u ra3oB"

https://m.edsoo.ru/ff0a4dffe



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
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PesepBHelit ypok. Pabora ¢ Tekcramu o
68 1
teme "Pabora. MomuocTs. DHeprus"”
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 12
8 KUIACC
KoanuectBo yacos DJIeKTPOHHBbIE HU(PPOBHIE
Ne i/ Tema ypoka Kontposabnbie | IlpakTuuyeckue = 00pasoBaTesibHbIE
Beero padoThbI padoThI pecypcbl
OCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
1 KMHETUYECKOW TEOpUU U UX Ol'}IIBITI:IBIC 1 bubmmorexa [{OK
https://m.edsoo.ru/ff0a5256
MOJITBEP K ICHUS
2 Macca 1 pa3mep aTOMOB U MOJIEKYJT 1 bubamorera LIOK
https://m.edsoo.ru/ff09f72a
3 Mopenu TBEPAOro, KUJIKOTO U 1 bu6mmoreka [JOK
ra3000pa3HOro COCTOSIHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHeHrEe CBOMCTB TBEPAOTO, KUIKOTO U
ra3000pa3HOro COCTOSTHUH BelIecTBa Ha bubnuoreka [JOK
4 . 1
OCHOBE TIOJIOKEHHUH MOJIEKYIISIPHO- https://m.edsoo.ru/ff09f72a
KMHETUYECKOU TEOPUH
5 Kpucranmnmaeckue u amopHbIe Tena 1 Bubnuorexa [IOK
https://m.edsoo.ru/ff0a5800
6 CmaumnBaHue ¥ KanWUISIPHOCTD. 1 bubnuoreka [IOK
IToBepXHOCTHOE HATSXKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe paciupeHue u cxatue 1 bubmmorexa [OK
https://m.edsoo.ru/ff0a5a26
8 Temmneparypa. CBsi3b TEeMIEpaTyphl CO 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff09f72a
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CKOPOCTBIO TCTIJIOBOI'O ABUKCHH S YaCTUILL

https://m.edsoo.ru/ff09f72a

9 Buyrpennss sueprus. CriocoObl H3MEHEHUs bubnuoreka [IOK
BHYTPEHHEH HEPTUH https://m.edsoo.ru/ff0a5c60
10 Buasl Teronepenauu bubmorexa [TOK
https://m.edsoo.ru/ff0a6412
VYpok-koHpepenuus "lIpaktuyeckoe
11 I/ICpHOJII)?;OI;ié)lHII)/Ie :ennomix CBOMCTB BEIIECTB bubmorexa [IOK
https://m.edsoo.ru/ff0a65c0
Y MaTepUasoB B LIesAX sHeprocoepexenns”
12 KonuuectBo Temnotsl. Y nenbHas bubmuoreka [JOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHe TEII0BOro OanaHca. bubnuoreka [IOK
Terio00MeH U TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas pabora "MccnenoBanue
14 SIBJIeIfI/ISI TI;HHO§6MGH3 pu CMi[HH/IBaHHH bubmmorexa [{OK
. . N https://m.edsoo.ru/ff0a6a98
XOJIOJTHOU U TOpsiueit BOIIbI
Pacyer konuuecTBa TEMIOTHI,
15 HEOOXOAMMOTr0 JIJIsl HarpeBaHMs TeJa U
BBIICTISIEMOT0 UM TIPH OXJIXKICHUN
JlabopaTopHas pabora "Onpenenenue bubnuoreka [JOK
16 .
yIEIbHOU TEIJIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIUBA. Y IeJbHas TEII0Ta bubnmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHUE
18 KPUCTAIITNYECKUX I;SJI. VY nenbHas TemioTa Bubmmorexa [OK
https://m.edsoo.ru/ff0a71d2
TTABJICHUS
19 JlabopatopHas pabora "Onpenenenue bubnuorexa [JOK
yIEIbHOW TETUIOTHI TTaBJICHHSI JIbaa" https://m.edsoo.ru/ff0a72fe
20 [Tapoobpa3zoBaHue U KOHACHCAIHSL. bubmuoreka [IOK



https://m.edsoo.ru/ff09f72a
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Hcnapenue

https://m.edsoo.ru/ff0a740c

Kunenne. YV nenpHas TemioTa
napoo6pa30BaHI/I;1 1 KOHACHCAIlUH.

bubnuoreka [JOK

21 3aBHCHMOCTh TEMIIEPATYPhl KUTICHHS OT https://m.edsoo.ru/ff0a786¢
aTMOc(epHOro JaBJiIeHUs
Brnaxxnocts Bo3nmyxa. Jlaboparopnast pabora
22 "Onpenenenue iﬁocnmnﬁmﬁ I])SJ'Ia)KEIOCTI/I bubmmorexa LHOK
. https://m.edsoo.ru/ff0a7628
BO3/yXa
23 Pemenue 3aau Ha onpeeneHue BIaXKHOCTU
BO3/yXa
[TpuHIUIIEI paOOTHI TEIJIOBBIX JIBUTATEICH.
24 Hpo;Iasi Ty§6HHa. [Burarens ]J:HyTpeHHel"O brbmmorexa [OK
https://m.edsoo.ru/ff09f72a
CropaHus
o5 KIIJI TermoBoro asurareis. TemnnoBkie bubmuoreka [JOK
JIBUTATENIN M 3allIATa OKPYKAIOLICH CpeJibl https://m.edsoo.ru/ff0a7c7c
26 3aKoH COXpaHEHUs U MIPEBPAIICHUS YHEPTUN bubmuorexa [JOK
B TEIUIOBBIX TpoIECccax https://m.edsoo.ru/ff09f72a
IToaroroBka K KOHTPOJILHOM
27 Te(;fe ?TZHHEE)BBI: ﬂBﬁZJ:IH;I/IE;(ZEZ;;;) Bubnuorexa [IOK
. " https://m.edsoo.ru/ff0a83f2
arperaTtHbIX COCTOSIHHM BellecTBa
Kontponbnas pabora no reme "TernnoBbie
28 HBHGI—?I/ISI. I/ISM:HGHI/IG arperaTHbIX bubmmorexa [{OK
. Y https://m.edsoo.ru/ff0a86ae
COCTOSIHMI BeIllecTBa
29 Dnektpuzarus Ten. JIBa pona bubnuorexa [JOK
AIIEKTPUYECKHX 3apsII0B https://m.edsoo.ru/ff09f72a
30 VYpok-uccienoBanue "INeKTpU3aALMS Tell bubnuoreka [IOK
HHAYKIHEH U TIPH COMPUKOCHOBCHHUH" https://m.edsoo.ru/ff09f72a
31 BzaumoneiicTBre 3apsyKEHHBIX TeJl. 3aKOH bu6nuoreka [JOK



https://m.edsoo.ru/ff0a740c
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Kynona

https://m.edsoo.ru/ff0a87e4

QHCKTPI/ITIGCKOC I10JIC. HaHpH)KCHHOCTL

bu6mmoreka [JOK

32 AJIEKTpUYecKoro nojs. [TpuHiun ) https://m.edsoo.ru/ff0aga0a
CYIEPIIO3HIINH JICKTPUUSCKUX MTOJICH
33 Hocurenu anexTpuyueckux 3apsiioB. bubnuoreka [IOK
DremenTapHbIi 3apsia. CTpoeHue aToma https://m.edsoo.ru/ff09f72a
34 [IpoBOAHMKY U TUANEKTPUKH. 3aKOH bubnuoreka [IOK
COXpaHEHHUs HJIEKTPUUYECKOr0 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha npUMEHEHNE CBOMCTB bubmuoreka [JOK
AJIEKTPHUYCCKHX 3apPsI0B https://m.edsoo.ru/ff0a90cc
JICKTPUYECKUI TOK, YCIOBHSI €TI0
36 CSYHIGCI"I)“BOBaHI/IfL I/IC”’[ZIHHI/IKI/I bubmmorexa [{OK
https://m.edsoo.ru/ff0a95a4
ANEKTPUIECKOr0 TOKA
37 JlericTBUS 3JIEKTPUYECKOTO TOKA bubamorera LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jlelicreue
38 BJII)GKTpI/I‘IeCIfIOFO TIOJIS f{[a MIPOBOJTHUKH U 1 bubamoreia LIOK
Y https://m.edsoo.ru/ff09f72a
TMDIICKTPUKU
39 DIIeKTPUYECKUM TOK B METAJIIaX, bubnuoreka [JOK
KUAKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuyecKas Ielb | €€ COCTaBHBIC YaCTH bubamorera LIOK
https://m.edsoo.ru/ff09f72a
41 Cuna toka. JJabopatopHas pabora 05 bubnuoreka [IOK
"3MepeHue U peryaupoBaHue CUjbl TOKa" https://m.edsoo.ru/ff0a8bd6
DJIEKTpUYECKOE HanpshKeHne. BoinbTMeTp.
42 JIa60pIa)1TopHasI pa6OIT)a "3mepenue u ’ 0.5 bubmmorexa LIOK
| https://m.edsoo.ru/ff0a9e14
pETyIUpOBaHNE HAMIPSHKCHUS
43 ConpoTHBICHHE TPOBOHUKA. Y ICITEHOE bubnmoreka [JOK
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COIIPOTHUBJICHUC BCIICCTBA

https://m.edsoo.ru/ff0aa738

JlaGopartopHas pabota "3aBUCUMOCTb
AIIEKTPUYECKOTO COTPOTHBIICHUS

bubnuoreka [JOK

44 MPOBOJIHUKA OT €r0 JUTUHBI, [UIOMAIN https://m.edsoo.ru/ff0aa738
IIONIEPEYHOr0 CEUEHUs U Marepuaia”
45 3aBUCUMOCTh CHJIbI TOKA OT HAPSIKEHUS. bubnmoreka [JOK
3akoH OMa JijIs y4acTKa Ienu https://m.edsoo.ru/ff0aad4a
JlaGoparopHas pabdora "HMccnenoBanue
46 3aBUCUMOCTH CHUJIbI TOKA, UAYIIIETO Yepe3 bubmuoreka [JOK
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HalpspKEeHUs Ha pesucrope”
[TocnenoBarenbHOE U apaJUIEIbHOE bubnuoreka [JOK
47
COEIMHEHUS TPOBOJIHUKOB https://m.edsoo.ru/ff09f72a
Jlabopatopnas pabora "I[IpoBepka npaBuia
48 CJIOKEHUS HAPSHKEHUW MPH bubmuorexa [JOK
MOCJICI0BATEIIbHOM COCTMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
Jlaboparopnas padora "IIpoBepka npaBuia
49 TUTS cfmm lioxa Ir)IpI/I napanﬂeanIOM ’ Bubmmoreia LIOK
| https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemenue 3anau Ha npuMeHeHne 3akoHa Oma bubmmoreka [JOK
JUIS Pa3IMYHOTO COSTMHEHUS TPOBOHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIIHOCTb AJIEKTPUUYECKOrO TOKA. bubnuoreka [TOK
3akoH /xoyns-Jlenna https://m.edsoo.ru/ff0ab124
52 JlaGopartopHas pabota "Onpenenenue bubnuoreka [TOK
pabOoThI U MOIIHOCTH DJIEKTPUYECKOrO TOKa" https://m.edsoo.ru/ff0ab3e0
53 DIIEKTPUYECKUE LIETIH U TOTPeOUTETN bubmuoreka [JOK

3JIeKTpUYecKol sHepruu B ObITy. KopoTkoe

https://m.edsoo.ru/ff0ab660
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3aMbIKaHHUEC

[TonroroBka Kk KOHTPOJIBHOU PabOTE MO
TeMme "DIIEKTpUUYeCcKue 3apsiabl. 3apsSKEHHbIC

bubnuoreka [JOK

>4 TeNa ¥ UX B3auMoaencTBus. [10CTOSTHHBIH https://m.edsoo.ru/ff0abd2c
3JIEKTPUYECKU TOK"
KonTpoabHas paéora no reme
55 "DnekTpuuecKue 3apsabl. 3apsyKEHHbIE TENa bubnuoreka [IOK
U UX B3auMoaercTBus. [1ocTOSTHHBIN https://m.edsoo.ru/ff0abea8
AJIEKTPUYECKU TOK"
56 ITocTossHHBIE MArHUTEL, UX B3aUMOJIEHCTBUE bubmmorexa [IOK
’ https://m.edsoo.ru/ff09f72a
VYpok-uccnenopanue "M3yuenue nonei bubnuoreka [JOK
57 . 1 .
MOCTOSTHHBIX MATHUTOB https://m.edsoo.ru/ff0ac3d0
58 MaruauTHoe nojie. MaruutHoe mnojie 3eMiiu bubmuoreka [JOK
M €ro 3HaYEeHHUE JUTS KU3HU Ha 3eMite https://m.edsoo.ru/ff0acOba
OmnbiT OpcTena. MarautHoe mose
59 BHGKTpPIl‘)IeCKl(I)FO TOKa MarauTHoe ToJe Bubnrorexa [IOK
https://m.edsoo.ru/ff0ac1d2
KaTYIIKUA C TOKOM
[IpuMeHeHne 3eKTPOMArHUTOB B TEXHUKE.
60 HZ60paTopHa;{ pa6(f)Ta "U3yueHue neicTBus 0.5 bubamorera LIOK
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO MOJIsi HA TPOBOJIHUK C TOKOM
DIIEeKTPOABUTATEIb TOCTOSTHHOTO TOKA.
Hcnonb3oBaHue 1eKTpOABUraTeIeH B
61 TEXHUYECKUX YCTPOMCTBAX U Ha bubnuoreka [TOK
tpaHcnopre. JlaboparopHas pabota https://m.edsoo.ru/ff0ac86¢c
"KoHcTpyrpoBaHue U u3ydeHue padboTsl
3NeKTpoaBUraress"
62 Omnpiter @apanes. 3aKOH AIEKTPOMArHUTHON bub6nuoreka [TOK
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unayknuu. [Ipasuno Jlenna https://m.edsoo.ru/ff09f72a
Dnektporeneparop. CrocoObl MOTyYeHUS
63 3J161<T;)I/IquK(I))I‘/I~ 3Hipml/1. BHGKTpOZjaHHI/II/I 1 Bubnuorexa [IOK
https://m.edsoo.ru/ff09f72a
Ha BO300HOBJIIEMBIX UCTOYHUKAX YHEPTUU
IloaroroBka K KOHTPOJILHOU TE I
64 Te(l)\fe ?B?Iexipnq(;ciinn hfarngzmee ’ 1 bubmmorexa [{OK
Y https://m.edsoo.ru/ff09f72a
SIBIICHUS
IIpomexyTounas arrecrauus B popme
65 KOHTPOJIbHO# padoTsl (BIIP) 1
"DIeKTpUUECKUE U MAarHUTHBIC SIBIICHUS"
PesepBHblIii ypok. Pabora ¢ Tekctamu 1o bubnuoreka [IOK
66 1
teme "TemoBbie sBIeHUS" https://m.edsoo.ru/ff0acc5e
67 PezepHblil ypok. Pabora ¢ TekcTamu 1o 1 bubmmoreka [JOK
teme "[1o0CTOSHHBIN 2JIECKTPUIECKUi TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHbIit ypok. Pabota ¢ TekcTamu 1o 1
Teme "MarauTHbIC sSiBIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 2 145
9 KJIACC
KouanvecTBo yacos DJIEKTPOHHBIC HH(POBLIE
Nen/m | Tema ypoka Konrposbubie | IlpakTuueckue | 00pasoBaTe/IbHbIE
Beero padoThbI padoThI pecypchl
1 Mexanndeckoe nBrxeHue. MarepuanbHas 1 bubamnoreka L{IOK
TOYKa https://m.edsoo.ru/ff09f72a
2 Cucrema orcyera. OTHOCUTEIIBHOCTh 1 bubmuoreka [JOK
MEXAHUYECKOTO JBUKECHHUS https://m.edsoo.ru/ff0ad474
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bub6nunoreka [JOK

P .
3 aBHOMEPHOE MPSIMOINHENHOE IBHKECHUE https://m.edsoo.ru/ff0ad19a
. HepaBeHon;IeléH(;e HpﬂMOJ‘II/IHOeI/IeHOCa BuGmiorexa LIOK
BHKCHUC. Hs 1 MTHOBCHHAsA
A ped https://m.edsoo.ru/ff09f72a
CKOpOCTh
5 [IpssMoMHEHOE PaBHOYCKOPEHHOE bu6mmoreka [IOK
JBIDKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
C o
. ;(Op;)C:bOHI;HM(;HZHCI/IHOerO - BuGmmorexa LIOK
PABHOYCKOPEHHOIO JBIDKCHMAL. L papik https://m.edsoo.ru/ff09f72a
CKOpOCTH
7| yoxomemmn rers npn pasnosexapennon Euomionesa LIOK
YEKOP PP . YEKOP " https://m.edsoo.ru/ff0adb18
JIBMDKEHUH 110 HAaKJIOHHOM TIOCKOCTH
3 CBoG 0 r bubmuoreka [[OK
BOOOAHOC MaaCHUEC TCJI. UIIBITHI 1 aJINJICA https://m.edsoo.ru/ff09f72a
o | e o
)41 1 9aCTOT HUA. JIMHCUHAA U
prox part https://m.edsoo.ru/ff0ael76
YIJI0Basi CKOPOCTH
10 LleHTpOCTpEMUTEILHOE YCKOPEHHE bubmmorexa LIOK
HT TPEMUTCIIbH K HHN
poctp YEKOP https://m.edsoo.ru/ff09f72a
bub. OK
11 IIepBbiit 3ak0oH HproTOHA. BekTop cuibl hgp;jj(;:éezzi.ru 16026612
Bropoii 3akon HeroToHAa. bubnmnoreka [IOK
12 .
PaBHozeiicTBYOMIAs cra https://m.edsoo.ru/ff0ae72a
bub OK
13 Tpertwnii 3akon HeroTona. Cyrneprno3unus CUil h gpil;l/(:]:éelijzg).ru 16026982
14 Pemenne 3a1a4 Ha NPUMEHEHHUE 3aKOHOB bubmuoreka LIOK

HrroTona

https://m.edsoo.ru/ff0aeh6c
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https://m.edsoo.ru/ff0ae982
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bub6nunoreka [JOK

15 Cura ynpyrocth. Jaon Iyka https://m.edsoo.ru/ff0aeca?
16 Pemenue 3amau o reme «Cuiia ynpyroctu»
17 JlaboparopHas pabora «Onpenenenue bubnmnoreka [HOK
’KECTKOCTHU TIPYKHHBI» https://m.edsoo.ru/ff0aee28
18 Cua Tpesus bu6mmoreka [JOK
https://m.edsoo.ru/ff0af738
bu6mmoreka [IOK
19 Pemenue 3anay mo reme «Cuiia TpeHUS https://m.edsoo.ru/ff0afa26
20 JlaGoparopHas pabota "Onpenenenue bubmmoreka [IOK
k02 (hpuIIEeHTa TPEHUS CKONIBKCHHS " https://m.edsoo.ru/ff0af8be
21 Pemenue 3amad mo teme "3akonsl HeroTOHA. bub6munoreka [JOK
Cuna ynpyroctu. Cuia tpenus" https://m.edsoo.ru/ff0afb8e
29 Cuna TsKECTH Y 3aKOH BCEMUPHOTO bubnuoreka [JOK
TSATOTEHHS. Y CKOPEHHE CBOOOTHOTO M CHHSI https://m.edsoo.ru/ff0af044
Ypok-koHbepeHmus "JIBuxKeHUE TEI BOKPYT
23 rpaBuTanmoHHoro uentpa (ConHeunas
cucrema). ["amaktuku"
Pemenue 3amad mo teme "Cuia TSKECTH U bu6munoreka [JOK
24
3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
[TepBast kKocMu4ecKasi CKOPOCTb. bubnuorexa [JOK
25
HeBecoMocTh 1 mieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepHAIBHON TOYKH.
26 AbcomoTHO TBEPIOE Teno. PaBHOBecHe bu6muoreka LIOK
TBEPIOTO TeJIa C 3aKPEIUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaIICHUS
27 MomeHT cuitbl. LleHTp TsxecTH bubmorexa [IOK

https://m.edsoo.ru/ff09f72a
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Pemienue 3agay mo teme "MOMEHT CHJIBI.

bub6nunoreka [JOK

28 Llentp TspKecTn" https://m.edsoo.ru/ff0b02b4
[TonroroBka K KOHTPOJIBHOM paboTe Mo TeMe
29 "MﬂexaHHqGCKoe ILI;IE)KGHI/IG. ’ bubmoreia HOK
N https://m.edsoo.ru/ff0b0408
B3aumopeiictBue Ten"
KontponbHas pabora nmo reme
30 "MCXI;HI/IHGCK(I))C NIBHKEHHE. Bubmorexa [IOK
N https://m.edsoo.ru/ff0b06ec
Bzanmoneiicrue Tea"
Nmnynsce Tena. UMmynbe cuiibl. 3aKoH
31 copoHeHm[ I/IMHYJII)Za. Yupyroe u bubmmorexa LIOK
. https://m.edsoo.ru/ffOb07fa
HEYyIpyroe B3auMOJEHCTBHE
32 Pemenue 3amau 1o reMe "3akoH COXpaHEHUs bubmuoreka [IOK
ummynbca' https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHuus "PeakTHBHOE TBUKCHHE
B [IPUPOJIE U TEXHUKE"
34 Mexanuueckasi paboTa U MOITHOCTh Bubmorexa [OK
https://m.edsoo.ru/ff0b0a84
35 Pabota cuiibl TSAKECTH, CUJIbl YIIPYTOCTH U bubamnoreka L{IOK
CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabora «OnpeneneHue
36 paboTHI CHIIBI TPEHUS IPU PABHOMEPHOM
JBUKEHHUH TeJa 110 TOPU30HTAIbHOM
MTOBEPXHOCTU»
37 CBsi3b 2Hepruu 1 padothl. [loTeHnranbHas bubnuoreka [JOK
DHEPrust https://m.edsoo.ru/ff09f72a
38 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KHHETHYCCKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXPAHEHUS SHEPTUU B MEXaHUKE bubnmnoreka [HOK
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https://m.edsoo.ru/ff09f72a

JlaGopatopHas pabota «/3yueHue 3akoHa bubnuoreka [IOK

40
COXpaHCHHSI SHEPTHI» https://m.edsoo.ru/ffOb12fe

41 KosnebarenpHO€E IBUXKEHUE U €T0 bu6munoreka [JOK
XapaKTEePUCTUKU https://m.edsoo.ru/ff0b1858

42 3aryxaromye Koiebanus. BeiHYXIeHHBIC bu6mmoreka [JOK
kosebanus. Pesonanc https://m.edsoo.ru/ff0b20f0

43 MaremaTuyecKkuil v Npy>KUHHBIA MasITHUKU bubmioreia LIOK

https://m.edsoo.ru/ff09f72a
VYpok-uccnenoBanue «3aBUCUMOCTb IEPUOJIA
44 K(E)J'Ie6aHI/II71 :T KECTKOCTHU MPYKUHBI U e bubmmorexa TOK
https://m.edsoo.ru/ff0b197a
MAaccChI Tpy3a»

45 [IpeBpatiieHue sHEPrur MPU MEXAHUYECKUX bubnuorexa [JOK
KOJIEOaHMSIX https://m.edsoo.ru/ff09f72a
JlaboparopHas pabora «Onpenenenue

46 qaCTopTLI Hpneplfoz[a Kone6aEI/IIII7I IIPYXKUHHOT'O bubmorexa [1OK

https://m.edsoo.ru/ffOblaec
MasiTHUKa»
JlabopaTtopHnas pabora «IIpoBepka
47 HesaBicnnIZOCTnpnepnona foneé)aﬁnﬁ rpysa bubmorexa LIOK
’ https://m.edsoo.ru/ff0b197a
MOJIBEIIICHHOT'O K HUTH, OT MAacChI Ipy3a»
Mexanudeckue BosHbl. CBOMCTBa
48 MexaHuyeckux BoiH. [IpononbHble u bubmmorexa TOK
https://m.edsoo.ru/ffOb21fe
MIOIIEPEYHBIC BOITHBI

49 Ypok-koHbpepeHius "MexaHnuecKre BOJTHbI
B TBEpIoM Tene. CelicMuieckue BOJTHbBI"

50 3Byk. PacnipocTpanenue u orpakeHue 3ByKa bubmioreia HOK

https://m.edsoo.ru/ff09f72a

o1 VYpok-uccnenosanue "Habmogenue
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3aBUCUMOCTHU BBICOTHI 3BYKa OT 4acToThI"

59 I'poMKOCTB 3ByKa U BBICOTA TOHA. bubnuoreka [IOK
AKYCTHYECKHI PE30HAHC https://m.edsoo.ru/ff09f72a
Ypok-koHpepeHuus "YIbTpa3ByK U bubnmnoreka [HOK

53
uH(pa3ByK B MPUPOJC U TeXHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJIBHOM paboTe 1o TeMe

o4 "3::(0HI:I coxpaHeHTlfs[. MexalfnquKHe bubmmorexa LIOK

https://m.edsoo.ru/ff0b25f0
Kosie0aHus ¥ BOJTHBI"
KonTposbHasi pabéora mo teme "3aKkoHbI

55 coxpaHeHus. MexaHn4ecKkrue KojaeOaHus u
BOJIHBI"

56 DIIEKTPOMArHUTHOE TOJIE. bubmuoreka [JOK
DICKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/ff0b2abe

57 CBolicTBa JIEKTPOMarHUTHBIX BOJIH brbmmorexa LIOK

https://m.edsoo.ru/ff09f72a
Ypok-koHbpepenuus "lkana

58 3JIEKTPOMArHUTHBIX BOJIH. Mcnionb3oBanue bubmuoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH JUISI COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"

VYpok-uccnenosanue "M3yuenue cBoiicTs
59 BJII)GKTpOMaFIJ-:I[I/ITHLIX BOJ'IHy: MTOMOIIIbIO bubmmorexa LIOK
https://m.edsoo.ru/ffOb2c6c
MoOmIIbHOTO TeedoHa"

50 Pemenue 3aau Ha onpezeneHue 4acToThl U
JUTHHBI 3JIEKTPOMArHUTHOMN BOJTHBI

61 DJIeKTpOMarHuTHasi IpUpoza CBeTa. bubnuoreka [JOK
CkopocTs cBeTa. BomHOBBIE CBOICTBA CBETa https://m.edsoo.ru/ff0b31d0

62 Hcrounuku ceera. [Ipsmonnneiinoe bubmuoreka LIOK

pacnpocTtpaHeHue cera. 3atMeHusi ConHia

https://m.edsoo.ru/ff0b3658
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u JlyHsl

3aKoH OTpaXkeHMsl cBeTa. 3epKaia. Pemenue

63 3a]a4 Ha MPUMEHEHHUE 3aKOHa OTPaKEeHUs bubmmorexa IOK
https://m.edsoo.ru/ff0b38c4
CBeTa
64 [Ipenomienue cBeta. 3aKOH MPETOMIICHUS bubnmnoreka [IOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHoe BHYTpeHHEE OTpaKEHUE CBETA.
65 HCHOJ‘ILSOBZ;I;IC nonHofo BHYTPEHHETO bubmorexa [1OK
https://m.edsoo.ru/ffOb3c5c¢c
OTpPa)KEHUSI B ONTHYECKHUX CBETOBOAAX
JlabopaTtopHas pabora "VMccnenoBanue
66 3aBUCHUMOCTH YTJIa MPEJIOMJICHUS] CBETOBOTO
Ty4a OT yrJia maJieHus Ha TpaHulle "Bo3ayx-
crexsio""
Ypoxk-koHpepenuus "Mcnonbp3zoBaHue
67 MTOJIHOT'O BHYTPEHHET'0 OTPAYKCHHUS:
CBETOBO/IBI, OIITUKOBOJIOKOHHAS CBA3L"
bu6mmoreka [{OK
68 Jlun3zel. OnTuyeckast cusa JUH3bI https://m.eds0o.ru/ffOb3f2c
69 [TocTpoeHne n300paskeHMIA B THH3AX bubmmorexa LIOK
https://m.edsoo.ru/ff0b444a
JlabopaTtopHas pabora "OnpeneneHue
70 (1)0Kyleor§ paCSTOHHI/IH u OI;ITII[/IquKOﬁ CHJIBI bubmmorexa LIOK
. https://m.edsoo.ru/ff0b4206
cobuparoreit JTUH3BI"
71 Ypok-koHpepernus "OnTu4eckue THH30BbIS bubnuoreka [JOK
npudopsr” https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak onTuyeckas cucreMa. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHbepenmus "Jledextsr 3perus. Kak
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COXpaHMTH 3peHue"

Paznoxxenue O6enoro ceera B CIICKTD. OnbIThI

74 HproTona. CrioxkeHue CIeKTPaIbHBIX bubmioreia HOK
https://m.edsoo.ru/ff0c0f4c
uBeToB. Jlucnepcus cBera
JlabopaTtopHnas pabora "OnbIThl IO
75 pa3iIoKeHUI0 OETI0ro CBeTa B CIEKTP U bubnmoreka [HOK
BOCHPUSITHIO I[BETA IIPEIMETOB MIPU MX https://m.edsoo.ru/ff0c0e2a
HaOJI0/IEHUH Yepe3 [IBETOBbIE PUIBTPHI"
VYpok-tipaktukym "BoiHOBBIE CBOIICTBA
76 CBeTa: AMcCIepcusi, HHTepPepeHns U
mudpaxius"”
77 OmnsiTel Pe3epdopna u mnanerapHas Moienb bubnmnoreka [HOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens atoma bopa
79 Hcnyckanue 1 MOTJIOIIEHHE CBETA aTOMOM. bubnmnoreka [HOK
KBauTbl. JInHeiyarsie CrieKTpb https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "Habmronenre criekTpoB bubmuoreka [JOK
ucmyckanus'" https://m.edsoo0.ru/ff0c1550
81 PamnoaxkTiBHOCTE U €€ BUIBI bubmorera IOK
https://m.edsoo.ru/ff0c1672
82 Crtpoenune aToMHOro siipa. Hykionnas bubnmoreka [HOK
MOJIeITb https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbBIC TipeBparieHus. M30Torb bubmorexa [OK
https://m.edsoo.ru/ffOclal4
Pemrenne 3amau no teme: "PanmoakTuBHEIE bu6munoreka [JOK
84
npeBparieHus " https://m.edsoo.ru/ff0clb4a
bu6mmoreka [{JOK
85 [lepuon nomypacnaga

https://m.edsoo.ru/ff09f72a
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Ypok-koHpepeHuus "PaanoakTUBHBIE bubnmnoreka [HOK

86 " :

U3JIyYEHUS B IPUPOJIE, MEAUIIUHE, TEXHUKE https://m.edsoo.ru/ff0c2126

87 SnepHbie peakinu. 3aKOHbI COXPaHECHUS bubmoreka [JOK
3apsIIOBOI'0 ¥ MACCOBOT'O YHCET https://m.edsoo.ru/ff0c1c58
OHeprusi cBsi3u aTOMHBIX siziep. CBs3b Macchl bubnmnoreka [IOK

88
Y SHEPTHU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3anay o reme "SnepHnie
peakuun"

90 Peakunu cunTtes3a u nenenus saep. bu6munoreka [JOK
Wcrounuku sueprun CojHIa U 3BE31] https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenuus "SnepHas sHEpreTHKA.

91 JleficTBHS palMOAKTUBHBIX U31y4E€HUN Ha
JKUBbIE OpraHU3Mbl"

ITonroroBka Kk KOHTPOJILHOM paboTe 1O TeMe

92 "J1eKTpOMarHuTHOE MoJe. bubnuoreka [IOK
DIeKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS"

KonTtpoubHas pabora no teme

93 "J1eKTpOMarHuTHOE MOJE.
DneKTpoMarHuTHele BOIHBI. KBaHTOBBIE
SIBJICHUS "

94 IToBTOpenue, o0o0uieHue. JlaboparopHble bubnmnoreka LHIOK
paboTsl 1o kypcy "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
IToBTOpenue, 0600menue. Pemenue

95 pacquIz{LIx u Ka‘leCI”IFIBeHHHX 3a/1a4y 1o TeMe bubmorexa [IOK
" | https://m.edsoo.ru/ff0c2572

TeroBbIe TpoOLECCHI
96 IIpome:xyTouHasi arTecTanus B popme bubmuoreka [JOK

KOMILJIEKCHOI KOHTPOJILHOH padoThl.

https://m.edsoo.ru/ff0c2a22
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[ToBTOpenue, o6o6meHue. Pemmenue

bu6mmoreka [IOK

97 PacYETHBIX M KAUECTBEHHBIX 3a/1a4 110 TEME 1 https://m.eds0o.ru/ff0c2b30
"KTII/] anexkrpoycTaHOBOK"
IToBTOpenue, o0obuieHue. JlaboparopHble bubnmnoreka L{IOK
98 1 1
pabotsl o Kypcey "CBeToBble sIBICHUS " https://m.edsoo.ru/ff0c2c52
0 [ToBTOpeHME, 0606{_'[;6HI/IC. PaGora c . BuGmiorexa LIOK
TEKCTaMHM 10 TeMe "3aKOHBI COXPAHEHUS B
ere " O TeMe OHbl COXparie https://m.edsoo.ru/ff0c2d6a
MEXaHUKE
100 [ToBTOpenue, o606menue. Pabora c 1 bu6mmoreka [{JOK
texkcramu 1o teme "Konebanus u BoiaHb!" https://m.edsoo.ru/ff0c2e82
101 IToBTOpenue, o0obmenue. Pabora ¢ 1 bubnmnoreka LIOK
Tekctamu 110 TeMe "CBeToBLIE SIBIEHUSA" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o6menue. Padora ¢
102 TekcTamu 1o TeMe "KBaHTOBas u siiepHast 1
¢uzuka"
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 27
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

»  ®usmka, 7 xnacc/ [epsimkun .M., iBanoB A.U., Aknimoneproe o0I11ecTBo
«3narenbcTBO «IIpocBenienne»

*  ®usuka, 8 xnacc/ Ilepeimkua .M., UBanoB A.., AkiimoHepHOE 0011IeCTBO
«M3narensctBo «lIpocBemenue»

+  ®dusuka, 8 knacc/ [epsimkun U.M., I'ythuk E.M., Akiimonepaoe oO1iecTBo
«M3narensctBO «IIpocBemenuey

+  @usuka, 9 kinacc/ [lepsimkun .M., I'yrauk E.M., AkuimonepHoe o01iecTBo
«M3narenbcTBO «IIpocBenienne»

METOANUYECKUE MATEPUAJIBI U1 YAUTEJIA

®dusmka. 7 kacc. Meroauueckoe ocooue ¢ yKazaHusIMH K peIIeHHI0 HEKOTOPhIX
omumnuaaneix 3anad / JI. O. lenpenmreiin, A. A. bynaroBa, A. B. Komkuna, . H.
KopaunbeB @usnka. 7 knacc. Terpanp mist madoparopHsix padot / 'enaenmreitd JI.O. /
Bbynatosa A.A. / KopuunbeB 1.H. / Komkuna A.B ®usuka. 7 kinacc. CaMOCTOSATENbHBIE U
KOHTpoJbHEIE paboTel / JI. O. I'ennenmreiiy, JI.A. Kupuk

®dusmka. § kiacc. Meroauueckoe mocobue ¢ yKazaHUsAMH K peIIeHHI0 HEKOTOPhIX
omumnuaaneix 3anad / JI. O. lennenmreiin, A. A. bynarosa, A. B. Komkuna, 1. H.
KopaunseB @usnka. 8 kimacc. Tetpanp mist madoparopHsix padot / 'enaenmreitn JI.O. /
bynatoBa A.A. / KopaunseB 1.H. / Komkuna A.B ®u3uka. 8 kinacc. CaMocTosTeNbHbIE U
KOHTpoINbHBIE paboTel / JI. D. I'ennenmreiin, JI.A. Kupuk

®dwuzuka. 9 kmacc. MeToauueckoe MocoOHe ¢ yKa3aHUsIMU K PEIICHUI0 HEKOTOPBIX
onmumnuaaneix 3anad / JI. O. 'enpenmreiin, A. A. bynaroBa, A. B. Komkuna, . H.
KopaunseB ®usnka. 9 ximace. Terpaap mis maboparopubix padot / I'ennenmreitn JI1.3. /
bynaroBa A.A. / KopuunbseB M.H. / Komkuna A.B ®usuka. 9 kirace. CamocTosTebHBIE U
KOHTpousbHbIE paboTel / JI. D. ['eanenmreiin, JI. A. Kupuk

NU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
bubmmoreka I{OK https://m.edsoo.ru

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
NPOLECCA YYEBHOE OBOPYJJOBAHHUE
1. Kommsiotep

2. Ilpoextop
3. HHrepakTuBHas AOCKa
4. Pa3gaTouyHbI TEMAaTUUECKUI MaTepUall.

OBOPYJAOBAHME JJIs1 TIPOBEJEHUS JIABOPATOPHBIX U IPAKTUYECKUX
PABOT

1. TabGmuisl

2. IraTtuBsl

3. JlaGoparopHoe o0opyaoBaHuE



MNPUJIO)KEHHUE 1
TEMbI UCCIIEJOBATEJIbCKUX ITPOEKTOB
7 kaacce
Microwave - MUKpOBOJIHOBKA U BCE O HEH.
Apxumen — Benu4alIInii ApeBHErPEYECKUil MaTEeMATUK, (PU3UK U UHIKEHED
Apxumenosa cuia. VicTopust OTKpBITHSL.
ATMocdepHoe AaBlIeHHE — MOMOITHHUK YeI0BEKa.
AtmocdepHoe naBnenue. [Ipubopsl s n3MEpeHus: XapaKTepPUCTUK aTMOC(EPHI.
B nebecax, Ha 3emie u Ha Mope. (Pu3nka yaIMBUTEIBHBIX IPUPOIHBIX SBJICHHMN ).
Benuknii yueHslii JpeBHEr0 MUpa - ApXUMeE] U €ro 3aKOH.
Bubl v mprMepsl TEIUIOBBIX ABUTATEIEH.
Bunasl remonepenayn. X ncnoiab30BaHUE YE€TOBEKOM.
Byl XUMHYECKHX BEIIECTB: OKCUIBI, KUCIIOTBI, OCHOBAHUS, COJIH.
Buasl anekTpocTaHIni.
Bxiang M.B. JlomoHOCOBa B pa3BuTHE PU3NYECKON HAYKH.
Brnusinue mexanndeckoi pabOThI Ha OpraHU3M IIKOJIBHUKA.
BnusiHue HEBECOMOCTH Ha JKU3HENEATEIbHOCTh OPIraHU3MOB.
Bopa — BemecTBo NpUBBIYHOE U HEOOBIYHOE.
Bopa B Tpex arperatHbIx COCTOSTHUSIX.
Bpewms u ero usmepenue.
JlaBnenue TBepABIX Tell. JIBDKU U KOHBKU?
JleiicTBHE KUAKOCTU Ha MOTPYKEHHOE B HEE Teo.
JleiicTBrE U IPOTUBOJAEHCTBUE (IIPUMEPHI U3 JIMTEPATYPHI U CKA30K).
[HelictBug Toka. Micnonb30BaHUE 3JIEKTPUUECKOTO TOKA.
Huddysus sxunkocrei u razoB. CriocoObl U3MEHEHUST CKOPOCTH TP D Y3UH.
Jlj1g 4yero Mbl M3y4aeM HayKd O pupoze?
JlpeBHME U COBPEMEHHBIE ACTPOHOMUYECKHE HHCTPYMEHTHI.
Enununs! uzmepenus Gu3nuecKkux BEJIUYUH.
Ecnu Ob1 He OBLTO CUITBI TPEHHUSL.
Kuznb u goctrxkenus b. [Tackains.
3aBUCUMOCTh CHJIbI TPEHHS OT XapaKTePUCTUK B3aUMOJCHCTBYIOIIUX TEI.
3aBUCUMOCTb CKOPOCTH UCIIAPEHHUS OT BHEIIHUX YCIIOBUH.
3aBHCHMOCTH MACChl BO3yXa B KOMHATE OT TEMIIEpaTyphl U aTMOC(HEPHOTO JaBICHHUS).
3arafo4Hble MIPUPOIHBIE SIBICHUS.
3akoH Apxumena. [InaBanue te.
3akoH [lackans u ero npuMeHeHue.
3aKOH COXpaHEHUsI SHEPTUH.
3BYKOBbIE KONIEOAHMUS.
3emiist — OONBIION MarHUT.
Nsrorosiienne actponsionu.
N3roroBienne kaMepbrl-00CKYpHI.
N3roroBieHne 3IEKTPOCKONA B JOMAITHUX YCIOBHUSX.
N3MmeHeHne arperatHbIX COCTOSIHMI Ha OCHOBE IIPEJICTaBICHUN O CTPOEHUH BEIIECTBA.
W3mepenue IHMHBI BOJTHBL, YaCTOTHI M CKOPOCTH 3BYKa B BO3/1yX€ C TOMOIIIbIO
ocIIIIOrpaMuecKoi perucTpaluy aMITUTYAbl 3ByKOBBIX KOJeOaHuH.
N3mepenne kodpuIenTa moBEpXHOCTHOTO HATSHKEHUS BOJBI METOIOM OTphIBA Kalleslb U
METOJIOM KalWIISIPHBIX BOJIH.
W3mepenue ckopoctu cBeta (Metoa Pyko).
N3mepenne pu3nyeckux XxapakTepUCTHK JOMAIIHUX )KUBOTHBIX.
N3mepenus B pusuke.



N3mepuTenb cTaTHUECKOr 0 3JIEKTPUYECTBA.

W3meputenbHble TPpUOOpPHI OT APEBHOCTH 10 HAIIMX JHEH.

N300perenue npocTbiX MEXaHU3MOB—HCTOPUS OTKPBITHI.

N3o0perenus Jleonapao na Bunun, BOIIOIEHHBIE B )KU3Hb.

WNHuepuus — npuynHa HapyIIeHUs PAaBUJI IOPOKHOTO JIBUKEHUSI.
Hcnonb30BaHNE YETOBEKOM CHUJIIbI YIIPYT'OCTH.

HccnenoBanne 3aBUCMMOCTH IaBJIEHUS TBEPBIX TEJ OT CUJI JABJICHUS U OT IJIOLIAAN
MIOBEPXHOCTH, HA KOTOPYIO JIEHCTBYET CUJIA TaBICHMSL.

HccnenoBanue 3aBUCUMOCTH YPOBHS IMOJHATHS BOABI OT PA3JIMYHbIX TApaMETPOB
(9KCIIEPUMEHT CO CBEYOi).

UccnenoBanne MUKpOKIMMAaTa KaOMHETOB IIKOJIBI.

HccnenoBanue cBOMCTB Oymarm.

HccnenoBanne (Gpu3NYECKUX CBONCTB KUBOTHBIX.

HccnenoBanue kauecTBa pa3IMyHON CIIOPTUBHON O0YBH.

Co6epexxenue pecypcos . Bona.

Hcrounuku 3Byka. Mcronb3oBaHue 3ByKa B HayKe U TEXHUKE.

Hcrounuku cBeTa: NpUpoOJHbIE U UCKYCCTBEHHBIE.

Hcrounnku sHEprum.

KuneTrnueckast 1 NoTeHIMANbHAs SHEPT U IPEBPALLICHUE APYT B Jpyra.
Konctpyupyem (hoHTaHBI CBOUMHU PYKaMH.

Kocmuueckue nccieioBanus.

Kpucrannuzanus napaduna: onpeseneHue TeMrneparypbl KpUCTaUIN3alUH.
Kyna ucueszaer sneprus.

Mudsl 3Be31HOTO HEOa B KYJIbTYpe JJAaTHHOAMEPHUKAHCKIX HApOIOB.
MOXHO I YBUIETH 3BYK?.

Monnus.

MBbUIBHBIE TPEMYAPOCTH: TIOYEMY MBLIO JEIAET TAPEIKH YNCTHIMU U KaK CJEJIaTh JIY4Ilne
IIy3BIPH.

Ha nepennem kpae Hayku.

Habnronenue u nzyuenue sisinenus auddysun.

HeobOprunoe 35ekTpuyecTBO — BeIpad0TKa M3 (PPYKTOB U OBOIIEH.
Heroron—senukuii ydeHslid. lcTopust OTKpBITUI.

O ctupke s X04y BCE 3HATh.

O ueM roBopAT 3BE37bI?

OO6pa3zoBanue He()TH U ra3a. IKOJIOTMUYECKUN aCIeKT UX HCIOIb30BaHUS.
Omnpenenenre MOMEHTa MHEPLIMU TEJI ¢ TOMOILBI0 MasTHUKa O0OepOeka.
Omnpenenenre noka3aTess IPEeTOMIICHUS PA3INYHBIX BEIIECTB.
Omnpenenenne pa3MepoB MaJlbIX Tell.

Omnpenenenre conpoTuBiIeHUs pe3ucropa Mmerogom BAX.

OnTuueckue npuoOopsI: ri1a3, OMHOKIIb, (hoToammapar.

OmnbIThl ¢ aTMOC(HEPHBIM JaBJICHUEM.

Opranudeckue BELIECTBA: HATYPAJIbHbIE U UICKYCCTBEHHBIE.
OpueHTupoBaHME MO 3BE3/aM.

OTHOCHUTENBHOCTh MEXaHUUECKOr0 JBU)KEHUS.

OneHka BIUSHHS aTMOC(EPHOT0 JaBJICHHUS HAa CAMOYYBCTBHE IIKOIBHUKOB.
[lepcriekTHBBI N3MEHEHNUS KIIUMaTa 3EMIIU.

[lnoTHOCTH caxapa-necka.

IToBEpXHOCTHOE HATSKEHHE.

[To3Hnaii cebst (M3MepeHne oobeMa Tena Ha OCHOBE 3aKOHA ApXHUMe/a).
ITocTpoenne Moaeneil aToMOB pa3IMUHBIX XUMHUUECKUX BEIIECTB.



[TpuGops! 1 n3MepeHus CHITbl. ENUHUIIBI H3MEPEHHSI CHITbI (UCTOPHUSI K COBPEMEHHOCTB ).
[IpukiroueHus pydku B cTpaHe AHTUTPEHUS.

Paauo u TeneBuaeHue: NpUHLKI PaOOThI, IPUMEHEHUE.

Paznuuune TemnepaTyp 3aMep3aHus pacTBOPOB (COJH, caxapa, iojia, MapraHI[OBKH U Jp.)
Paznuunsie Buasl aedopmanuii. [Ipumepsl U3 npupoabl 1 TEXHUKU.

Pakets! 1 monér B Kocmoc.

8 kiace

ApTtepuanbHOe 1aBJICHUE.

ATMOc(epHOe AaBIeHHE - TOMOIIHUK YeJI0BEKA.

ABpoJIMHAMHUKA.

BitaxHOCTB BO3/1yXa U BIMSHHE €€ HA KU3HEIEATEIbHOCTh YEJI0BEKA.

BnusiHue 6y aroniero Toka Ha KOppo3uio MeTaa.

BiisiHue BHEIHUX 3BYKOBBIX pa3IpakUTeNIed Ha CTPYKTYPY BOJBIL.

Biisinue 3Byka Ha )KUBbIE OPraHU3MBI.

BiistHue 3ByKOB M ITyMOB HAa OPTaHHU3M YeJIOBEKA.

BiusiHue MarHUTHOM aKTHBALIMM HA CBOMCTBA BOABI.

Bnusinre 00yBH Ha OMOPHO-/IBUTATENBHBINA anmapar.

BozneiicTBue MarHuTHOro nmoJsisi Ha OUOIOrnYecKre 00BbEKTHI.

BeIpamuBanue KpUCTauIOB U3 PACTBOPOB Pa3IMUHBIMU METOIAMHU.

BripammyBanue KpucTauIoB MOBAPEHHOM COJM U caxapa U U3yueHHe uX (hOpMBblI.
I'na3. Jledext 3penusi.

3aHuMaTesbHble (PU3MUECKHE OIBITHI Y BaC JOMa.

3BYKOBOM pE30HAHC.

3HaueHue BIAKHOCTHU B )KM3HU YEJIOBEKA.

V3MepeHue NiIoTHOCTH TBEPJIBIX TEN Pa3HbIMHU CIIOCOOAMHU.

W3mepenue cuibl TOKa B OBOLIAX U PPYKTax.

W3mepenune conpoTUBICHUS U YIEIHHOTO COMPOTUBIICHUS PE3UCTOPa ¢ HAanOOJbINeH
TOYHOCTBIO.

W3mepenue TemnepaTypbl Ha ypokax (pU3UKH.

N3mepenue yckopeHus CBOOOAHOIO NaIeHHUS.

N3mepeHne Gpu3nuecKkux BEIUUYUH Pa3InYHBIMU CIIOCOOAMH.

N300perenus Jleonapo na Bunun, BOMIOIEHHBIE B KU3Hb.

N3ydeHne 3ByKOBBIX KOJ€OaHUN Ha PUMEPE MY3bIKAJIIbHBIX HHCTPYMEHTOB.
W3ydenne npupobl 3ByKa U HEOOBIYHbBIE 3BYKOBBIE SIBJICHUS.

N3yuenue npu4vH U3MEHEHH BIA)KHOCTH BO3yXa.

W3yuenne pagualiioOHHON U HKOJIOTMYECKOW OOCTAHOBKH B HAIIeM HacEIEHHOM ITyHKTE.
N3yuenune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH.

WHepuys — npruynHa HapyIIEHWs IPABUJI JOPOKHOTO IBUKEHUS.

WHTepakTHBHBIN 33JaYHUK 110 OJHON U3 TEM Kypca (hU3HKH.

HNonunzanus Bo3ayxa — IyTh K JOJITOJIETHIO.

HcnapeHnne B IpUpose U TEXHUKE.

Hcnapenne U BIaXXHOCTD B JKU3HU KUBBIX CYLIECTB.

Hcnapenue n KoHIeHCAMs B KUBOW MIPUPOJIE.

Hcnonp30BaHuE SHEPTUU COHIA HA 3EMIIE.

HccnenoBanne NBUKEHUS Kallesb XKUAKOCTH B BA3KOH Cpelie.

HccnenoBanne 3aBUCUMOCTH aTMOC(HEPHOTO JaBJICHUS M BIAXKHOCTH BO3yXa OT BBICOTHI
KOHTPOJIbHOW TOYKH.

HccnenoBanue 3aBUCUMOCTH 3JIEKTPUYECKOTO CONPOTUBIICHHUS IIPOBOJIHUKA OT
TEMIIepaTyphl.

HccnenoBanne u n3MepeHUE TEMIIEPATYPHI IUIABIICHUS )KUIKAX CMECEH.



HccnepoBanme HCKYCCTBEHHBIX HCTOYHUKOB CBETA, IPUMEHSEMBIX B TEXHUKYME.
Wccnenoanue korpdunirenta TpeHuss 00yBH O pa3InYHYIO0 MOBEPXHOCTD.
HccnenoBanrie MexaHMYECKUX CBOWCTB MOJUATUICHOBBIX MTAKETOB.
HccnegoBanmne noBepxXHOCTHOrO HaTsLKeHUs pactBopoB CMC.

Wccnenoanue pacnpocTpaHeHus yiIbTpa3ByKa.

HccnenoBanue CBOMCTB KaHLIEISAPCKON CKPEIKH.

HccnenoBanne cpaBHUTENBHBIX XapaKTEPUCTUK KOIPPUITUEHTA TPSHHS TSl PA3TUYHBIX
MaTepuaioB.

HccnenoBanuie TEIOM30IUPYIOMIUX CBOWCTB Pa3IMUHbIX MaTepUAIOB.
Hcropus nammouex.

Uctopus pa3sutus tenedoHa.

Kak ynpaBisiTe paBHOBECHEM.

Kakoe He60 ronyboe! Otuero oo Takoe?

KadecTBO BOJIBI - KaU€CTBO KU3HU.

Kaxoi1 Tepmoc myurie?

Komnonu3anus Mapca (ycmoBus )KU3HEOOSCTICUCHUS ).

Konzaencarop: ucciiegoBanue poueccoB 3apsiKi U pa3psiiKy.
KoHcTpyrnpoBanue Ternaon30aupyroiero yCTpoiucTBa U3 MOAPYUHbBIX CPEICTB.
Kot kak 00beKT (hr3nueckux ucciaeaoBaHuu.

KpacuBoe, HO cTpaliHoe sIBJI€HUE Tpo3a.

Kpuorennsie )kuaKocTu.

Kpucranmsl B okpysxaromieMm Mupe. BoipanuBanue KpucTaios.
AnbTepHAaTUBHBIC BU]IbI TOILTUBA.

MexaHuka cepAedHOro IyJbca.

Mup HaHOTEXHOIOTHUMA.

Mupaxu.

MosnHaueoTBoz.

MbUIbHBIE ITY3BIPH C TOUKH 3pEHUS (DU3HKH.

HesecomocTs.

HeoObIkHOBEHHASI )KU3Hb OOBIKHOBECHHOW KaIlJIH.

OO0 uCroNb30BaHNUN YHEPTUH BETPA.

Opna BpamareabHOMY JIBUKEHUIO.

OrnpeneneHre BOIbT-aMIIEPHBIX XaPAKTEPUCTUK JJIS1 PA3JIMYHBIX TPOBOTHUKOB.
Omnpenenenue nocrostHHoM [lnanka.

Omnpeznenenue ycioBHI HAX0XKJIEHHS Tejla B PABHOBECHH.

OrnpenenenHue HEeHTpa TSHKECTH MaTEMaTHYECKUMU CPEACTBAMMU.
Omnpenenenre HeHTpa TSHKECTH Tell.

OnTHyeckue WTIO3UHU B )KU3HH.

OmnbITHAsE TPOBEPKA CIIOCOOOB AIIEKTPU3AIUU TEll.

OmnbITHOE TTOATBEPKIEHUE 3aKOHa Martoca.

OTHOCUTENBHOCTD JIBUYKEHUSI.

OreHka ypoBHSI CBEpXBBICOKOUACTOTHOTO H3TYYCHHSI MEKPOBOJHOBBIX TI€YeH U TPOOIIEMHOE
obecrieueHue 6€30MaCHOCTH MPU UX UCTOIb30BAHHH.

[lepenaua »eKTPOIHEPTHH.

[LnaBanue teu.

IInaBnenue u oTBepJCBaHUE TEI.

[1na3ma — 4yeTBepTOE COCTOSHUE BEIIECTBA.

[InoTHOCTH W NIAByYECThH TETA.

[ToBepxHOCTHOE HATSIHKEHUE BOJIBI.

[Tonyuenue n300pakeHUil B pa3TUYHBIX ONTUYECKUX CUCTEMAX.



[Touemy Jlyna He nmagaer Ha 3emiit0?

[Touemy peku He TEKYT TIPsIMO, a U3THOAIOTCSI?

[Ipubop a1 u3MepeHus U peryIupoBaHus COJIEHOCTU BOIBL.
[IpuMeHeHne 3aKoHa COXPAHEHUS! FHEPTUHU ISl YETIOBEYECKOTr 0 OpraHu3Ma.
[Tpumenenue 3akoHoB Kupxroda k c10XKHON SJIEKTPUUYECKOM TETH.
[IpumeHeHne 3aKOHOB MEXaHUKHU K UCCIIEIOBaHUIO (PU3HUECKUX BO3MOKHOCTEH YeIoBeKa.
[Ipumenenue azepos.

[IpuMeHeHue ynbTpa3ByKa B MEJIUIIUHE.

[Ipumenenue 11e1e0HOr0 INEKTPUYECTBA B METUIIUHE.
[IpuMeHeHue 3neKTponu3a.

9 kaacc

ABTOMOOWIIH OymymIero.

ABTOMOOWIIb U 3/TOPOBBE YETOBEKA.

ABTOMOOMJIb U SKOJIOTHUA.

ArperaTHble COCTOSIHUSI BEIIECTBA.

AnanTanusi pacTeHUHM K BBICOKUM TEMIIEPATypPaAM.

AKyCTHUYECKHI LIIyM U €r0 BO3/IEHCTBHE HA OPraHU3M YEJIOBEKA.
AnpOepT DUHIITENH — NapaoKCcaIbHbIA FeHUi U "BeuHbI pebeHoK".
AJNbTEpHATUBHBIE BUbI SHEPTHHU.

AnbTepHaTUBHbBIE UCTOYHUKH 3JIEKTPOIHEPTETUKH.

AHTUYHasI MEXaHHKA.

ApxumenoBa cuia.

ApxumenoBa cuiia U 4eJIOBEK Ha BOJIE.

ACTIEKTBI BIUSIHUSI MY3BIKH M 3BYKOB Ha OPTaHHU3M YeJIOBEKa.
ActepouiHas ONaCHOCTb.

Actpoduizuka.

Atmocdepa.

ATMmochepHOe faBieHNE B KU3HU YEJIOBEKa.

ATmochepHBbIe SBICHUS.

ATOMHas SHEpreTHKa. JKOJIOTUSL.

ATOMHas DHEpreTrKa: 3a U MpoTUB.

AbdpoarHaMUKa Ha CIIy)k0e 4eloBe4eCTBa.

AdpoarHaMHYECKUE TPYOBI.

Bbanmucrtrmueckoe IBIOKEHUE.

becnpoBoanas nepenaya 3Hepruu.

buomexanuka yenoBexa.

buomexannueckue MPUHIMIIBI B TEXHUKE.

buonuka. TexHuueckuii B3Il Ha )KUBYIO IIPUPOLY.

buodusuka yenosexa.

buo¢usuxa. Konebanus u 3ByKu.

bonbmioi Anponnsiii Komnalinep — Ha3zan k coTBopeHHI0 Mupa.
bymepanr.

B nebecax, Ha 3emiie u Ha Mope. (Pu3uKa yAUBUTEIBHBIX TPUPOIHBIX SIBJICHHI).
B uem cekper Tepmoca.

Bakyywm Ha cmyx0e y uenoBeka.

Bakyym. DHeprusi pu3ndeckoro Bakyyma.

Berep kak npumep KOHBEKIIUH B IPUPOJIE.

Berep Ha cmyx0e y uenoBeka.

Beunslil iBurarens.

B3anmuble mpeBpalieHus sXUIKOCTEN U ra30B. Pa30BbIe EPEXOIBI.



B3anMOCBA3b NOJIAPHBIX CUSIHUHI U 3J0POBbs YEIOBEKA.

B3BemmBanue Bo3ayxa.

Bunbl 3arpsi3HeHuit BOJIbl U CIOCOOBI OYUIIIEHUS, OCHOBAaHHBIE HA (PU3NYECKUX SBICHUSX.
Buapl oronieHuss 1 uX 3KOHOMUYHOCTb.

Buanl TorBa aBTOMOOUIEH.

Buzpl 11yMoBOro 3arpsi3HeHHs U MX BJIMSIHUE HA KUBbIE OPraHU3MBbI.

Bxknan ¢puznkoB B Benukyro OTeuecTBEeHHYIO BOMHY.

Brnaxxnocts BO3/1yXa U BIMSIHUE €€ HA )KU3HEIEATEIIbHOCTh YEJIOBEKA.
BiaxxHoCTh BO311yXa U €€ BIUSHUE Ha 3/I0pOBbE YETIOBEKA.

Bnaxunocts. Onpenenenue conepxaHusi KUCIOPOJa B BO3IyXE.

BrnusiHre BHEIHUX 3BYKOBBIX pa3Ipa)XuTeEIe Ha CTPYKTYPY BOJIBIL.
BiistHue rpoMKoro 3Byka M Iryma Ha OpraHu3M 4YeJIOBeKa.

BiustHue 3Byka Ha )KUBbIE OpTraHU3MBI.

BrnusiHue n3nydeHust, MCXOISIIEro OT COTOBOro TeledoHa, Ha OpraHu3M YeI0oBeKa.
Biustaue nH(ppa3Byka Ha OpraHu3M YelIOBEKa.

BiusiHue HayniHMKOB Ha CIyX 4esloBeKa.

Bausinye nioTHOCTH Ha 3/I0pOBhE YEIOBEKA.

BrnusiHne painoakTUBHOCTH Ha OKPYKAIOLIYIO cpeny. Masik.

Brnusinue pagnoakTHBHOCTH Ha OKpYXaromryto cpeay. YepHoObuib 1 dykycuma.
Biustnue CosiHeuHOM aKTUBHOCTH Ha YeJIOBEKa.

Brustnue Temneparypsl Ha )KHIKOCTH, Ta3bl U TBEPJIBIE TEIA.

Binstnue Temneparypsl OKpyKarollei cpeibl Ha U3MEHEHNUE CHEXHBIX Y30pOB Ha OKOHHOM
CTEKJIE.

BnusiHue 3J1€KTPOMArHUTHOTO TOJISI HA POCT PACTEHUN U 3J0POBbE UEIIOBEKA.
Bona B Tpex arperaTHbIX COCTOSIHUSIX.

Bona BryTpu Hac.

Bona u nyna.

Bopa-ucToyHuK XU3HU Ha 3eMIIe.

Bosgyxonnasanue.

Bo3nyusslii TpaHcniopr.

B03MOXXHOCTh MOJTYy4eHUsI MUTHEBOM BOJIBI TPOCTEHUIIMUMH CPEICTBAMU.
Boitna TokoB. M300peTeHne 31eKTpu4ecKoro crya.

BomnmeOHble CHE:KUHKH.

BpamarenbHoe ABUKEHHE TBEPABIX TEIL.

Bpen BbicOkMX KaOITyKOB C TOYKU 3pEHUS (PUBUKH.

Bpewms u ero uzmepenue.

Bcerpa mu MOXHO BEpUTH CBOMM IJla3aM, WM YTO TAKOE UJLTHO3US.
BripamuBanue kpucramia Colu.

I'moGanbHOE MOTEMIeHNE — Yrpo3a Yel0BeUecTBY?

I'mo0GanbHOE MoTenIeHne: KTO BUHOBAT U YTO JIe1aTh?

JlaBneHue B dKUIKOCTH U raszax.

JlaBiieHME TBEPIBIX TEIL.

JBurarenb BHYTPEHHETO CTOpaHHUs.

JIBU)KEHUE B MOJIE€ CUJIBI TSIKECTH.

JIBu>xkeHUe BO3IyXa.

JleiicTBue 3ByKa, HH(Pa3BYKa U yIbTPa3ByKa HA KUBBIC OPTraHU3MBI.
JleiicTBre ynbTparoIETOBOrO U3ITYYEHHsI HA OPTraHU3M YeJIOBeKa.
Juddy3us B JOMAIIHUX OMBITAX.

Juddy3ust B mpupoe u KU3HU YEIIOBEKA.

HNuddy3us B mpupoze.



Ena 13 MUKpOBOJIHOBKU: T10JIb3a WM Bpea?

Enmununer uamepenust GU3NYECKUX BETUYHH.

Kenmuuer — naypearsl HobeneBckoit mpemun o (U3MKe U XUMHUH.

3akaT KaKk (PU3HUECKOE SIBICHHUE.

3akon Apxumena. [1naBanue Ten.

W3 ucropum seraTeNbHbIX alnapaToB.

N3mepenue Oonbiux paccrosHuil. TpuaHrynsmus.

N3mepenne BIaXKHOCTH BO3/IyXa U YCTPOUCTBA JUIs €€ U3MEPEHUS U KOPPEKTUPOBKHU.
W3mepenue pocta ¢ mMOMOIIBIO CEKYHIOMEpa.

N3mepenne ckopocTH 3ByKa B BO3JyX€ U B ra3ax.

N3mepenne yckopeHusi CBOOOIHOTO MaICHUS.

Nzyuenne R-L-C xonTYypa.

N3ydeHne BIUSHUS 2JIEKTPOMAarHUTHBIX MOJIEH Ha cpefy OOMTaHHS YeIOBeKa.
N3yuenue razoBbix 3aKk0HOB. M30mporiecchl.

N3yuenne xapakTepUCTUK pa3HBIX TUIIOB JIAMII (JIaMITa HAKAJIMBAHUS, JJaMIla THEBHOT'O
CBeTa, SHeprocOeperaromnias 1amma).

UccnepoBanue BIUSHUSA IIyMa HA dKUBBIE OPraHU3MBbI.

HccnenoBanune 3eMHBIX SJIEKTPUUECKUX TOKOB.

HccnenoBanrie W3MEHEHUS COMPOTUBIICHUS TOTYNIPOBOJHUKA OT TEMIIEPATYPHI.
HccnenoBanre MOIETU TPAaBUTAIIMOHHOTO HCTOYHHKA CBETA C MCIIOIBb30BaHHEM [TU(POBOI
nabopaTopun K ApXuMem.

Uccnenoanue pe3oHaHCHOTO MoBeieHUs1 HeHbI0TOHOBCKOM JKUIKOCTH.
HccnenoBanue xapakTepuCTUK 3BYKOBBIX BOJIH.

KoncrpynpoBanue npubopa A1 perucTpaini KOCMUYECKUX JTYUeH.

KpyroBopot Boabl B ipupo/e.

Kypenue ¢ Touku 3peHust GU3NKH.

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO
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