MMWHHUCTEPCTBO IMPOCBEIIEHUS POCCUIICKON ®EJIEPALIUNA
YIIPABJIEHUE OBPA30OBAHHUS IT'OPOJIA TIEH3BI

MBOY auarsucruuyeckass rumMmHazusga Ne6 r. [Iensnl

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO
[IpoTokon [IpoTokon neacosera Ipukasom aupexropa
3acelaHus Kaeaphl MBOY nuHreuctudeckas
or 28.08.2026 Nol oT 28.08.2026 Nol rumHa3usg Ne 6 r. I1en3sl

ot 28.08.2026 Ne 125-O

PABOYAS ITPOT'PAMMA

yueOHOro Kypca «®u3nka»

JU1s1 00yuarommxcs 7-9 KjiaccoB

Ilen3a



IosicHUTEABbHAA 3aAIIMCKA

Pabouass mporpamma yuebHOro kypca «®wusuka» Ha YPOBEHb OCHOBHOTO OOIIETO
oOpazoBanus 11 oOydaromumxcs 7-9-x kinaccoB MBOVY nuHresucrtuueckas rumHazust Ne6
pa3paboTaHa B COOTBETCTBHH C TPSOOBAHMSIMH:

®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O06 obpazoBanuu B Poccuiickoi

Denepauuny;

e mpukaza Munnpocsemienus ot 31.05.2021 Ne 287 «O06 yTBepkaeHUHU GeaepaTbHOro
rOCyJapCTBEHHOTO  00pa3oBaTeNbHOTO  CTaHIapTa  OCHOBHOIO  O0IIEero
00pazoBaHU»;

e mnpukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O06 yTBepkacHUH (eaepatbHOR
00pa3oBaTeNnbHOI MPOrpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHUs;

e mpukaza MunmnpocBemeHuss ot 22.03.2021 Ne 115 «O6 yrtBepxknaenun Ilopsiaka
OpraHM3alMii U OCYIIECTBIIEHUS 00pa30BaTEIbHOU AESITENTPHOCTH MO OCHOBHBIM
o0Ouieo0pa3oBareabHbIM ~ IporpaMmMaM —  00pa30oBaTENIbHBIM  [POTrpaMMaM
HAYaJIbHOTO O0IIEro, OCHOBHOTO OOIIEr0 U CPETHETO O0IIET0 00pa30BaHUsY;

e KOHIIENIINYU IIpenoAaBaHus yueOHoro npeamera «dusukar;

o KOMIMIEKCHBIM MJIAHOM MEPOMPUATUH MO MOBBIIIEHUIO Ka4eCTBa MAaTEeMAaTUYECKOTO
Y €CTECTBEHHO-HAy4YHOro 00pa3oBanus Ha nepuo a0 2030 roxa;

o CII2.4.2.4283-26 «CaHuTapHO-3MUAEMHOIOTHYECKHE TPEOOBAHUS K OpraHU3aIIsIM
BOCIIMTAaHUS M OOy4YyeHHs, OTIbIXa U O3JO0POBICHUS JETeH U MOJIOACKN»,
YTBEPKICHHBIX [TOCTAHOBJIEHUEM IJIABHOrO caHuTapHoro Bpaya ot 02.06.2026 Ne
19;

e CanlluH 1.2.3685-21 «I'urnennyeckre HOpMAaTUBBI U TPeOOBAHUSA K 0OECIIEUEHUIO

Oe3omacHOCTH U (W) O0e3BpEeAHOCTH I 4YesloBeKa (PaKTOpPOB cpeibl OOUTAHUSAY,

YTBEPKACHHBIX TIOCTAHOBJICHUEM INIABHOTO CaHUTapHOro Bpaya oT 28.01.2021 Ne 2.

PaGouas mporpamma oprueHTHPOBaHA Ha IEJIEBbIE MPUOPUTETHI, CHOPMYTUPOBAHHBIEC B
(benepasibHON pabouelt mporpamMme BOCIIUTaHUS U B pabodeit mporpamme Bocniutanus MbOY
JIMHTBUCTHUYECKasi TUMHA3Us Ne6.

[IporpamMmMa 1o ¢u3nke Ha ypoOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs COCTaBJIEHA Ha
OCHOBE IOJIO)KEHUM U TpeOOBaHUI K pe3ysbTaTaM OCBOCHMs Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHOM Tmporpammel, mnpenctaBieHHBIX B OI'OC OO0, a Takke ¢ ydeToMm
denepanbHOi paboueil mporpammbl BocnuTaHus W KoHueniuu mpenojpaBaHust y4eOHOTO
npeamera « Pusukay.

Copep:xanue mporpaMMbl Mo (usuke HampaBieHO Ha (POPMHUPOBAHHE ECTECTBEHHO-
HAYYHOH IPaMOTHOCTH O0YYarOIIUXCs M OPraHU3aLUI0 U3yuyeHHs (PU3NKU Ha AeITeTbHOCTHOM
ocHOBe. B mporpamme mo ¢usMke y4YUTHIBAIOTCS BO3MOXKHOCTH Yy4eOHOro IpeaMera B
peamuzaruu TpedoBanuit @PI'OC OO0 K IUIaHUPYEMbIM JHUYHOCTHBIM M METaINpeIMETHBIM
pe3ynbTataM OOy4eHHs, a TaKKe€ MEXIPEIMETHbIE CBA3M €CTECTBEHHO-HAYYHBIX YUYEOHBIX
MPeIMETOB Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHUsl.

[IporpamMma o ¢u3KKe ycTaHABIMBAET paclpeeieHne y4eOHOTo MaTepurana mo rojam
oOydeHust (o KiaccaM), TpeayiaraeT MPUMEPHYIO IOCIEI0BATEILHOCTh M3YUYEHUS TEM,
OCHOBAHHYIKO Ha JIOTUKC Ppa3BUTHA TMPECAMCTHOIO COACPKAHUA W YUYCTC BO3PACTHBIX
0COOEHHOCTEHN 00yJaroIuXCsl.



[Iporpamma mo ¢Qusuke pa3paboTaHa C ILENbI0 OKa3aHUS METOIMYECKOW IMOMOIIU
YUUTENIO B CO3/IaHUU pabouelt mporpaMMBbl 0 Y4eOHOMY MTPEIMETY.

@usnka SBISIETCS CUCTEMOOOpA3yIOIIUM JUI  €CTECTBEHHO-HAYYHBIX —Y4EeOHBIX
IPEAMETOB, ITOCKOJBKY (M3UYECKHE 3aKOHBI JIE)KAaT B OCHOBE IPOIIECCOB W SIBICHUIA,
M3y4aeMbIX XUMUeEH, Ouonorueii, actpoHomMueit u gpusnueckoii reorpadueii, BHOCUT BKJIAJ B
€CTECTBEHHO-HAy4YHYI0 KapTUHY MHpa, TMPEJOCTaBIsieT Hauboiee SCHbIE 0OpasIlbl
MPUMEHEHHS HAyYHOTO METO0/1a TIO3HAHUS, TO €CTh CII0C00a MOTYYEeHHUs JOCTOBEPHBIX 3HAHUH
0 MHpe.

OpnHa U3 TTIaBHBIX 337124 (PU3MUECKOro 00pa30oBaHUs B CTPYKTYpe 00IIero oopa3oBaHus
COCTOUT B ()OPMUPOBAHHU ECTECTBEHHO-HAYYHOW TPAMOTHOCTH M HHTEpeca K HayKe y
00yJaromuxcs.

N3yuyenne ¢usukn Ha 0a30BOM YpOBHE MPEAIOJIaracT OBJIAJCHHUE CIEAYIOLUMU
KOMITETEHTHOCTSIMU, XapaKTePU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO IPaMOTHOCTb:

. HAay4HO 00BACHATH SIBJICHUA,
° OLICHMUBATh U IIOHUMATh 0COOCHHOCTU HAay4YHOI'O UCCJICAOBAHUA,
. HUHTCPpHUPCTUPOBATL JAHHBIC W HCIIOJIb30BATH HAYYHBIC NOKA3aTCIbCTBA IJIA

IMOJIy4YCHH BBIBOJOB.

Lenn u3yyenus (U3UMKU HAa YPOBHE OCHOBHOI'O OOILIEro oOpa3oBaHUs ONpEIENICHBI B
Konmernmun mnpenogaBanust ydebnoro mpenmera «®Pusmka» B 00pa3oBaTEIbHBIX
opranuzaiusax Poccuiickoit denepanuu, pealu3yroluX OCHOBHbIE 00Ie00pa3oBaTelbHbIE
MIPOTPaMMBI.

Henun usyvyenus Gpuzuku:

. NpUOOpeTeHne UHTEepeca M CTpEeMJIEHUS OOydarolMXcsli K HaydHOMY
U3yYEHUIO TPHUPOIBI, pPa3BUTHE WX HHTEIUIGKTYaIbHBIX W TBOPYECKHX
CIIOCOOHOCTEH;

. pa3BUTHE MPEICTABICHUNA O HAYYHOM METOJe MO3HAaHUS M (HOpMUpOBaHHE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPYKAIOIIUM SIBIICHUSIM;

. (dbopMHpOBaHE HAYIHOTO MUPOBO33PEHUS KaK pe3ysbTara U3y4eHHs OCHOB
CTPOEHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

. dbopMHUpOBaHWE TPEACTABICHUNA O POIM (PHU3UKH JUISI Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTHIA;

. pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  cdepax  Oynaymiein

npo(ecCHOHANBHOM  JESITeNbHOCTH, CBSI3aHHOM ¢ (U3MKOW, TMOATOTOBKA K
JanbHENIIeMy 00yUYeHHUIO B ’TOM HAIpPaBIICHUH.

Joctuxkenune STHX Iiesiell mporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
o0pa3zoBaHMs 00ecneunBaeTCs PelICHHEM CIISAYIOLINX 3a1a4:

° HpI/IO6pCTeHI/IC 3HAHUM O AUCKPCTHOM CTPOCHHHU BCIICCTBA, O MCXAHUYCCKUX,
TCIIJIOBBIX, DJICKTPUUCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUAX
. HpI/IO6pCTeHI/IC yMCHI/Iﬁ OIIHCHIBaTh U OOBSICHATH (I)I/ISI/I‘-IGCKI/IC SABJICHHUA C

HCIIO0JIB30BAHHUEM IOJTYYCHHBIX 3H3HPII>1;



. OCBOCHUC METOJ0B peIICHUA HpOCTCﬁMHX PaCUCTHBIX 3aJa4 C

UCTIOB30BaHUEM  (U3MYECKUX  MOJENEW,  TBOPYECKUX M TPAKTHKO-
OpPUEHTHUPOBAHHBIX 33/]a4;
. pa3BUTHE YMEHUN HAOMIONATh MPHUPOIHBIC SIBICHUS M BBINOIHATH OIBITHI,

1abopaTopHbIe paOdOThl M 3KCIIEPUMEHTAIBHBIC HCCIICOBAHUSI C UCIOJIB30BAaHHEM
U3MEPUTEIBHBIX IPUOOPOB;

. OCBOCHHE TPHEMOB paboOThl ¢ WHpoOpManueld (U3NYECKOTO COJICpPKAHUS,
BKJIFOYas HMH(OPMALMIO O COBPEMEHHBIX JOCTHIKCHUSX (GU3UKH, aHaIu3 H
KPUTHYECKOE OlICHUBaHUE HHPOPMAIIUH;

. 3HAKOMCTBO €O c(hepamu nMpoecCHOHATBHON NIEATEIHPHOCTH, CBSI3aHHBIMU C
GU3UKOI, U COBPEMEHHBIMH TEXHOJIOTHUSMHU, OCHOBAaHHBIMH Ha JIOCTHIKCHHSIX
¢u3nUecKoil HayKH.

Ha m3yuenue ¢usuku (6a30BbIi YPOBEHB) Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
orBoautcs 204 gaca: B 7-M kiacce — 68 yacoB (2 yaca B Hezielto), B 8-M kiacce — 68 yacoB (2
yaca B HEZIII0), B 9-M kiacce — 68 yacoB (2 yaca B HEJENIO).

[Ipennaraemslii B mporpamme 1o ¢u3uKe mnepedeHsb JabopaTOpHBIX PabOT U OMBITOB
HOCHUT PEKOMEHJIATENbHBIM XapakTep, YUYUTEIb JENIaeT BbIOOP IpOBEACHUS 1a00paTOPHBIX
paboT U ONBITOB C YYETOM HHJIMBHUIYabHBIX OCOOEHHOCTEH OO0YyYarommxcsi, CIUCKa
SKCIIEPUMEHTAJbHBIX 3a/laHui, IpeajaraéMbplXx B paMKaX OCHOBHOIO TI'OCYJIapCTBEHHOI'O
9K3aMeHa Mo (PU3MKeE.

Jiis  peanu3alMM  [pPOrpamMMbl  HCIOJIB3YIOTCS ~ y4EOHUKH, JONYLIEHHbIE K
WCIOJIb30BAaHUIO TPU  pealu3aluyl  UMEIOUIMX  TOCYJapCTBEHHYI  aKKpEIWUTaIUIo
00pa3oBaTeNbHBIX MPOTPaMM HayalbHOTO OOIEro, OCHOBHOTO OOIEro, CpeaHero oOIiero
00pa30BaHMsl OpPraHU3alUsAMM, OCYLIECTBISIOIMIMMU 00pa30BAaTENbHYIO JESATEIbHOCTD,
npukazoM Munnpocsemenus ot 22.06.2026 Ne 436:

. Odusmka: 7-1 kmacc: 0a30BBIA  YpOBEHB: YYEOHHK; 3-€ U3/JaHHeE,
nepepadboranHoe/ Ileppimikun WM.M., VBanoB A.M., AxnuoHepHoe 0O0IIECTBO
«M3narenscTBo "IIpocBenienue»;

. @dusmka: 8- kmacc: 0a30BbI  ypoBeHb: yuUeOHMK; 3-€ U3JaHME,
nepepaboranHoe/ Ileppiukun M. M., MBanoB A. U., AxuuoHepHoe o0011eCTBO
«3narensctBo "IIpocBemienuey;

. Ousmka: 9-i1  kmacc: 0a30BBIA  YpPOBEHb: YYEOHHK; 3-€ U3/JaHHE,
nepepaborannoe/ [leppimkun M. M., I'ytauk E. M., UBanoB A. U. u npyrue,
AxmmonepHoe obmectBo «3marenscTBo "IIpocBemennue.

3J'ICKTpOHHBIe O6p8.30BaTCJ'IBHBIe PECYPChI, JOMTYIICHHLBIC K UCITIOJIB30BAHUIO ITPU pCaIU3allun
HUMCIOIUX TOCYJAPCTBECHHYIO AKKPECAUTALIO O6p330BaTeHBHBIX nmporpamMm Ha4dYajJbHOI'O

00111er0, OCHOBHOT'O 001I1eT0, cpeiHero o0I11ero 0opa3oBaHus MpUKa30oM MHUHIIPOCBEIIEHHUS OT
25.08.2026 Ne 591:

. DOneKkTpoHHBIM oOpa3zoBarenbHBIl  pecypc. Pusmka 7 xkmacc OO0
«OK3AMEH-MEJIA»;
. AnantuBHBINA KoMIuieke 1o ¢pusuke 7 kimacca OO0 «AU-CMAPTY;

. ®usnka, 7-9 knaccel TAOY BO MI'TTY



Coaepkanue y4eOHOro npeamMera

7-1 KJacce
Pa311e.11 1 (I)mmca u ee pO.TIB B IMIO3HAHUUN Opr)KalOIIIeFO ana.

®u3suka — Hayka o npupoje. SBieHus npupoasl. PU3HUECKUE SIBICHUSA: MEXaHUYECKHUE,
TEIUIOBbIE, JJICKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BeauuuHbl. M3mepenue ¢usndeckux BenuunH. Pusndeckue npuOOpHI.
[TorpemnocTs n3MepeHuii. MexayHapoaHas CUCTeEMa €IHHMII.

Kaxk ¢u3uka u qpyrue ecTecTBEHHbIC HAYKH M3Y4aloT NMpHpoy. EcTecTBeHHO-HAYUHBIN
METOJ TO3HAaHMA: HaOJIO/JEHHE, NMOCTAHOBKA HAYYHOTO BOIPOCA, BBIABIKEHHE THIIOTE3,
HKCHEPUMEHT II0 IMPOBEpPKE THUIOTe3, OOBsICHEHHWE HaliogaeMoro spieHus. OnucaHue
(U3NIECKUX SIBICHUH C TIOMOIIBIO MOJIETIEH.

JdemoHcTpaumu.

1. MeXaHI/IquKI/IC, TCIIOBBIC, SJICKTPUUICCKUEC, MAI'HUTHBIC, CBETOBLIC SABJICHH.
2. ®usnyeckue npuOOPHI U MpoLEAYyPa NPAMbIX U3MEPEHHUH aHAJIOTOBBIM U LU(PPOBBIM
npudopom.

JlabopaTopHbie padoThI U ONBITHI.

OnpenesneHue 1eHbl IeIEeHUs KalIbl H3MEPUTEIHLHOT0 Ipudopa.

N3mepenue paccTossHAMN.

W3mepenue o6bema KUAKOCTH U TBEPAOro Teja.

Ormpesenenne pa3MepoB MaJbIX TEJ.

W3mepeHue TtemmepaTypbl NMpH IMOMOIIM >KUIKOCTHOIO TEPMOMETpa M JaTyHMKa
TEMIIEPATYPHI.

[IpoBenenue ucciaenoBaHus MO MPOBEPKE T'MIIOTE3BI: JAbHOCTh IOJeTa IIapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TeM 0OJIbIIe, YeM OOJIbIle BBICOTA ITyCKa.

Nk v

o

Paspnen 2. [lepBoHayaibHbIe CBeeHNUsI O CTPOCHUM BellecTBA.

CTpoeHHe BeEIIECTBAa: aTOMBI M MOJCKYJbI, UX pa3Mepbl. OMBITHI, TOKA3bIBAIOIIUEC
JTMCKPETHOE CTPOEHHE BEIIECTBA.

JBrm>keHue 4vacTtull BemecTBa. CBS3b CKOPOCTH JIBHKEHHUSI YACTHUI[ C TEMIIEPATYPOH.
BbpoyHoBckoe nBuxkenue, auddys3us. BzanMomelcTBUe YacTHI] BEIIECTBA: MPUTSIKEHHE U
OTTAJIKUBaHUE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOEHHE TIa30B, JKUIKOCTEM U TBEPIBIX
(kpucTaymunyeckux) Tena. B3auMocBsI3p MEXIy CBOMCTBAMHU BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJIIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BOJBL.



JdemoHcTpanmu.

1. HaGnroneHue OpOyHOBCKOTO JABUKEHUS.

2. Habmonenue nuddysun.

3. HaOmroneHwe SBICHUH, OOBSICHSFOIIMXCS MPUTHKCHUEM HITH OTTAIKMBAHHEM YaCTHI]
BEIIIECTBA.

JlabGoparopHbie padoThI M ONBITHI.

1. OueHka auameTpa aToMa METOJIOM PSIOB (C UCIOIb30BaHKEM GoTorpaduii).
2. OneITHI 1O HAOIIOEHUIO TETIOBOTO PACIIIUPEHHUS Ta30B.
3. OmbITHI 10 OOHAPYKEHUIO ACUCTBUS CHUJI MOJICKYJIIPHOTO TIPUTSKEHHUSL.

Pa3nen 3. /IBu:xeHue u B3auMojielicTBUe TeJl.

Mexanudeckoe nBKeHHE. PaBHOMepHOe M HepaBHOMEpHOE ABMkKeHHE. CKOPOCTb.
Cpennsist CKOpOCTb MIPH HEPABHOMEPHOM JBHKEHHUH. PacyeT myTH v BpeMeHH JIBH>KEHUSI.

SIBneHue HHCPLUU. 3aKoH HHCPUUMU. BSEIHMO,I[GIZCTBPIC TCJI KaK IIpUYWHa U3MCHCHMUA
CKOPOCTH ABHKCHUSA TCII. Macca kak MCpa MHCPTHOCTU TCJA. IInoTHOCTH BelIeCTBA. CBs3b
INIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B CIUHUILIC obbeMa BCIICCTBA.

Cuna xak XapakTepuCTHUKa B3auMmonencTBus Ten. Cuna ympyroctd M 3akoH ['yka.
W3mepenue cuibpl ¢ MOMOIIbIO JIMHAMOMETpa. SIBjeHHME TArOTEeHUs U cuia TsokecTd. Cuiia
TSOKECTH Ha JIpyrux miaHerax. Bec Tema. HeBecomocTs. CnojkeHue Cuil, HalpaBJIEHHBIX IO
oJHOM npsimoii. PaBHozelicTByromas cui. Cuna TpeHus. TpeHne CKOJIbKEHNsI U TPEHHUE MOKOSI.
Tpenue B Ipupoae U TEXHUKE.

JdemoHcTpauuu.

HaGmoieHne MexaHH4eCKOTo IBUKEHUS Tela.

W3mepeHue cKopoCTH MPSIMOJIMHEIHOTO IBUXKEHHUS.
Habntoienue siBjeHUs] UHEPIUH.

HabntoneHue u3sMeHeHus: CKOPOCTH MPH B3aUMOJIEHCTBUHU TEll.
CpaBHEHHE MaccC M0 B3aUMOAEHCTBHUIO TEI.

CroxeHune cuil, HalpaBJIeHHBIX 10 OJJHOM MPSMOH.

AN o e

JlaboparopHbie padoThI M ONBITHI.

1. Onpenenenre CKOPOCTH PaBHOMEPHOTO JBIKEHUS (IIapUKa B KUAKOCTHU, MOJIENN
AIIEKTPUUYECKOTO aBTOMOOWIIA U T. 11.).

2. OmnpeneneHue cpeHEN CKOPOCTH CKOJIBKEHUs OpycKa WM HIapuKa M0 HAKJIOHHOU

IJIOCKOCTH.

Omnpenenenne IIOTHOCTU TBEPAOIO Tea.

4. OmnbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTSHKEHUS (JeOpMaLii) MPYKUHBI OT
MIPUIIOKEHHOMN CHIIBL.

5. OmnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI TPEHMSI CKOJIBKEHUS OT BECA TENa U
XapakTepa COINPUKACAIOIIUXCS TOBEPXHOCTEH.

(8]



Pa3znea 4. /[aBjieHne TBepaAbIX TeJl, )KMAKOCTEH U ra3oB.

JaBnenne. CrnocoObl yMEHBIICHHWS M yBEIWYEHHUs JaBieHus. JlaBineHue rasa.
3aBUCHMOCTh JaBlIEHHsI Taza OT o0beMma, Temmeparypsl. Ilepemaua maBieHHs] TBEpABIMH
TEeJIaMH, KUIAKOCTSIMU U Tazamu. 3akoH [lackans. [IHeBMaTnueckue MaimmHbl. 3aBHCUMOCTD
JaBIICHUS JKUJKOCTU OT riryouHsl. ['mapocratnueckuii mapagokc. CooOmarommecs: cocybl.
I'mapaBnuuecKre MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [I[puunHbI CyIeCTBOBaHUS BO3IYIIHON
o6onouku 3emnu. OnbiT Toppuuemm. M3mepenue aTMochepHOro TaBieHUs. 3aBUCUMOCTh
aTMOC(epHOTO JaBJICHHUS OT BBICOTHI Haja ypoBHeM Mops. [Ipubopsl mis u3MepeHwus
aTMoc(hepHOro JaBICHHUS.

JlelicTBUE >KMJIKOCTH W Tra3a Ha TOrPY)KEHHOE B HHUX TeJo. BwlTalkuBaromasi
(apxumenoBa) cuia. 3akoH Apxumena. [1naBanue ten. BozayxomnnaBanue.

JdemoHcTpaumu.

3aBUCUMOCTH JAaBJICHUS T'a3a OT TEMIIEPATypBbl.

Ilepenada naBineHUs )KUIKOCTBIO U Ta30M.

CooOmaromuecs cocyabl.

I'mppasnnueckuii npecc.

[IposiBeHue aecTBUS aTMOC(HEPHOTO JaBICHUS.

3aBUCHMOCTh BBITQJKHUBAIONIEH CHUJIBI OT 00bEMa MOTPY>KEHHOW 4YacTH Tejla |
INIOTHOCTH JKHAKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUJIbI BECY BHITCCHEHHOM KUJKOCTH.

8. YcioBue mnaBaHUs TeN: IJJaBaHUE WM MOTPY>KEHHE Tel B 3aBUCUMOCTH OT
COOTHOIIICHHUS IUNIOTHOCTEH TeJa B KUIKOCTH.

SIS

~

JlaGopaTopHble paGoThI U ONBITHI.

1. HccnenoBanue 3aBUCHMOCTH Beca Teja B BOJIE OT 00beMa OTrpyKEHHOH B )KUAKOCTD
9acTH Tela.

2. OnpeneneHue BBITAIKHBAIONICH CHIIBI, NEHCTBYIOLIEH Ha TEJIO, MOTPYKEHHOE B
KHJIKOCTb.

3. IlpoBepka HE3aBHCUMOCTH BBITAIKUBAIOIICH CHIIBI, ICHCTBYIOIIEH Ha TElO B
KHIKOCTH, OT MacChl TeJa.

4. OmbITBI, JEMOHCTPUPYIOIINE 3aBHCUMOCTD BBITAKUBAIOIICH CHIIBI, AEHCTBYIOIIEH
Ha TEJIO B XKHUIAKOCTHU, OT o0neMa HOFPY)KGHHOﬁ B KHJKOCTh 4HYaCTH T€Ja U OT
TUTOTHOCTH YKHJIKOCTH.

5. KoHcTpympoBaHue apeomeTpa WM KOHCTPYUPOBaHHE JIOAKH H OIpE/CIICHHE ee
IPYy30M0JbEMHOCTH.

Pasnea 5. PaGora n MOIHOCTB. JHEpIrus.
Mexanunueckas padota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: phlyar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBuio paBHOBeCHs
poruara. [IpuMeHeHue npaBuiia paBHOBECHS pbldara K 0J0Ky. «30JI0TO€ MPaBUIIO» MEXaHUKH.



Koaddunment mnomesnoro naevictBus (manee — KIIJ) mpoctehix Mmexanusmon. IIpocteie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexanunueckast sHeprus. Kunernueckas u moTteHuualbHas 3Heprus. I[IpeBpaiienue
OJIHOT'O BHJIa MEXaHUYECKOW SHEPTUU B IPYyroi. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

JdeMoHcTpanuu.
1. Ilpumepsl IPOCTHIX MEXAHU3MOB.
JlabGopaTopHble padoThI U ONBITHI.

1. Onpenenenve pabOThl CUJIBI TPEHHUS TPU PABHOMEPHOM JBHKEHHHM Teja IO
I“OpPI?;OHTElJIBHOﬁ IMOBCPXHOCTH.

2. WccnenoBanue yclOBU paBHOBECHUS pblyara.

3. Usmepenne KI1/] HakTOHHOM MIIOCKOCTH.

4. V3y4yeHue 3aK0HA COXpPaHEHHSI MEXaHUYECKON YHEPTHH.

8-11 kaacce
Pa3gen 6. TenioBblie ABJICHUS.

OCHOBHBIE TMOJIO)KEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOpPUM CTPOECHHUSI BELIECTBA.
Macca u pazMepbl aTOMOB U MOJIEKYJ. OMBITHI, MOATBEPHKIAIOIINE OCHOBHBIC TMOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Monenu TBepAOTro, )KUIKOTO M ra3000pa3HOro COCTOSTHUH BemecTBa. Kpucraminueckue
u amopdubie Tena. OOBSCHEHHE CBOMCTB Ta30B, >KHAKOCTEH M TBEPJABIX TEJI HAa OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-KMHETHYeCKOi Teopun. CMauuMBaHWE W KallWUISIPHBIE SIBJICHUS.
TennoBoe paciiupeHue u cxarue.

Temnepartypa. CBsA3b TemmepaTypbl CO CKOPOCTBIO TEIJIOBOIO JBHKEHMSI YaCTHLL.
Buytpennsas sHeprus. CriocoObl M3MEHEHHWs] BHYTPEHHEW DSHEpruu: Terjonepeaaya u
coBeplIeHHe padoThl. Bupl Temionepeaayn: TeIoNpoOBOJHOCTb, KOHBEKIHS, 3TyUEeHHUE.

KonnuecTBo TerminoTel. YenbHas TEIIOEMKOCTh BEIIECTBA. 1e€rI000MeH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TerioBoro 6anaHca. [InaBieHne u oTBepAeBaHNE KPUCTANINYECKUX
BEIIECTB. YIelbHas TeruioTa riaBieHus. [lapooOpasoBanue u KoHAeHcanus. McmapeHwue.
Kunenune. YnenpHas Teruiota mapooOpa3oBaHus. 3aBUCHMOCTh TEMIEPATYPhl KUIICHHUS OT
aTMoc(epHOTro JaBICHHUS.

Bnaxnocts BO3ayXa.

OHeprus TOIUINBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpunnuner pabotel TeroBsix asuratenei KIIJ[ temmoBoro nsurartens. TerioBbie
JIBUTATEIIM U 3aIUTA OKPYKAIOLIEN CPEBI.

3aKOH COXpaHEHMs U NIPEBPALLEHUS S3HEPTUH B TEIUIOBBIX IIpOLECCaX.



JdemoHcTpanmu.

OO N U R W

Hab6mronenne 6poyHOBCKOTO JBHKEHUS.

Hab6monenue nuddys3un.

HaGtoienune sSBJICHUI cMaYMBaHUS M KalMIUISPHBIX SBJICHUH.

Habiroienue TermioBoro pacmpeHust Tel.

M3MmeHeHue 1aBiieHuUs ra3a npyu K3MEHECHUH 00beMa U HarpeBaHUH WJIH OXJTXKICHHH.
[IpaBwiia u3MepeHus TeMIepaTyphl.

Bubl Terionepenaym.

OxJaxkieHre TPy COBEPIICHUH PAOOTHI.

. HarpeBanue npu coBepiiieHrH paOdOThI BHSITHUMH CHJIAMH.

10 CpaBHEHHE TEMIOEMKOCTEN Pa3INYHBIX BEILIECTB.
11.HaOnronenne KUIieHus.

12.HaburoieHre MOCTOSTHCTBA TEMIIEPATYPHI TIPH TUIABJICHUH.
13.Mozaenu TEIUIOBBIX IBUTATENIEH.

JlaGopaTopHble padoThI U ONBITHI.

Nk W=
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8.
9.

OnBITHI 0 OOHAPYKCHHUIO TEHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSDKEHUSI.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.

OMnBITHI 110 HAOTFOICHUIO TETUIOBOTO PACIIUPEHUS Ta30B, )KUJIKOCTCH U TBEPBIX TEI.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IINPUIIA.

OMnbITH, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH JABJICHHS BO3yXa OT €ro o0beMa u
HarpeBaHUs WIN OXJIaXKICHHUS.

[IpoBepka ruMOTE3bl JWHEWHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIAKOCTH B
TEPMOMETPUUYECKOIl TpyOKe OT TeMIepaTyphl.

. HabGmronenue usmeHeHust BHyTpEHHEN SHEPIUH Tella B Pe3yJIbTaTe TeIionepeiauu u

paboThl BHEIIHUX CHUII.

Hccnenoanue siBneHUs TEI000MeHa MPU CMEITMBAHUH XOJIO0IHOM U ropsiuel BOJIBI.
OmnpeneneHne KOIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOH IpH TEMI0OOMEHEe ¢
HarpeThiM METAITTNYECKUM LIUJIMHAPOM.

10.Onpenenenne yneabHON TEIUIOEMKOCTH BELLIECTBA.
11.MccnenoBanue npouecca uCrapeHus.
12.0npenenenne OTHOCUTENBHOM BIIAXKHOCTH BO3AYyXa.
13.0Onpenenenne yienbHON TEIIOTHI IUIABJIEHUS JIbJIA.

Pa3zpnen 7. DiekTpuyeckne 1 MATHUTHBIE SIBJICHHS.

Dnektpusanus Tein. J[Ba poaa 3NeKTpUUEeCKUX 3apsioB. BaumoneicTBue 3apsiKeHHBIX
Ten. 3akoH KynoHa (3aBHCHMOCTH CHUIBI B3aUMOJCHCTBUS 3apsDKCHHBIX TET OT BETHMYMHBI
3apsJI0B U PACCTOSIHUS MEXY TEIAMM).

OnexTpuueckoe nosie. HanpspkeHHOCTH a5ekTpudeckoro nosst. [punnun cynepnosunumn
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpuueckux 3apsioB. DIeMeHTapHbIN 3eKTpudeckuid 3apsa. CTpoeHue
atoma. [IpoBOTHUKY U TUAIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPHUIECKOTO 3apsija.



DNEeKTpUYECKU TOK. YCIIOBUS CYIIECTBOBAHMS JJIEKTPUUYECKOTO TOKa. McTouHHMKH
MMOCTOSIHHOTO TOKa. JIeHCTBUSA 3IEKTPUUYECKOTO TOKa (TEIJIOBOE, XMMUYECKOE, MarHUTHOE).
DNEKTPUUECKUN TOK B KUJKOCTSIX U Ta3ax.

OnekTpuyeckas uenb. Cuia Toka. ieKkTpuueckoe HampsbkeHue. ConpoTUBICHHE
IIPOBOJHMKA. YJIENbHOE COINPOTHUBIIEHUE BemecTBa. 3akoH Oma uid ydacTKa LEMH.
[TocnenoBarenbHOE U NapaieIbHOE COCTUHEHUE MTPOBOIHUKOB.

PaboTa ¥ MOIIHOCTH 3NMEKTPHUECKOro ToKa. 3akoH J[xoyns—Jlenuna. Dnekrpuueckue
LeNH U TOTPEOUTEIH MEKTPUUECKON sHepruu B ObITy. KopoTkoe 3amblkaHue.

[Toctosinubie MarHuThl. B3auMonelicTBHE MOCTOSHHBIX MAarHUTOB. MarHUTHOE IMOJIE.
MarnuTtHOoe 1moje 3eMIu U ero 3Ha4eHue IS >ku3Hu Ha 3emiie. OnwiT Dpcerena. MarnutHoe
MoJie JJIEKTpuYeckoro Toka. IlpuMeHeHue »>IEeKTpOMAarHUTOB B TexHuke. JlelicTBue
MarHMTHOTO TMOJisi Ha MPOBOJHUK C TOKOM. OJEKTPOJBUTATENb IOCTOSHHOIO TOKA.
Hcnonb30BaHue 35eKTpoABUraTeNIel B TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Onbrtet  ®Dapaness. SBneHue snexkTpoMarHUTHOW uHAYKUMHU. [lpaBuno Jlenuma.
Onekrporeneparop. CrnocoObl MOMYyYEeHHs] SJICKTPUUYECKON SHEPrHH. DIIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH.

JdemoHcTpaumu.

DnekTpusanus Te.

JIBa poJia JIEKTPUUECKUX 3apsiI0B U B3aUMOJEHCTBUE 3apsKEHHBIX Tell.
YCTpolCTBO U IEMCTBHE 3JIEKTPOCKOIIA.

DneKkTpocTaTH4ecKas MHIYKIHUS.

3aK0oH COXpaHEHUs IECKTPUICCKUX 3aPsIO0B.

[IpoBOIHMKY U AUAIIEKTPUKHU.

MopenupoBaHre CUIIOBBIX JTUHUH 3JIEKTPUUECKOTO TOJISI.
HcTouHnKH MOCTOSTHHOTO TOKA.

. JIelCTBUA 2IEKTPUYECKOTO TOKA.

10 DNEeKTPUYECKHUM TOK B )KUJIKOCTH.

11.TI"'a30BBIi1 pa3ps.

12.3mepenne cuiibl TOKa aMIepPMETPOM.

13.13Mepenue 31eKTpUYECKOT0 HAMPSKEHUS] BOJIBTMETPOM.
14.PeocTaT 1 Mara3uH CONpOTUBIICHUH.

15.B3aumMopericTBiE MOCTOSTHHBIX MarHUTOB.

16.MoaenupoBaHue HEBO3MOKHOCTH PA3EJICHUS MOJIOCOB MarHUTA.
17.MonenupoBaHre MarHUTHBIX MOJIEN TOCTOSTHHBIX MAarHUTOB.
18.0mbIT OpcTena.

19.MarauTHO€ 1nosie Toka. JJIEKTPOMATHUT.

20./leiicTBHE€ MarHUTHOTO TOJISI HA POBOAHUK C TOKOM.
21.D5eKkTpoaBUTaTENb MOCTOSHHOIO TOKA.

22 .UccnenoBaHue sIBIECHUS 3JIEKTPOMArHUTHOW UHTYKIIUH.
23.0nsiTel Dapanes.

24.3aBUCUMOCTb HaIlpaBJIE€HUs UHYKIIMOHHOTO TOKA OT YCIOBHUH €ro0 BO3HUKHOBEHUS.
25.070eKTporeHepaTop NOCTOSTHHOTO TOKa.

00N W



JlabGopaTopHbie padoThI M ONBITHI.

OnbIThl 10 HAOIIOAEHUIO 3JEKTPU3ALUH TeI HHAYKLIUEH U IPU CONPUKOCHOBEHUH.

HccnenoBanue 1eHCTBUS JIEKTPUUECKOTO OIS HA IIPOBOJHUKH U JUDJIEKTPUKU.

C6opka u mpoBepka pabOThl MEKTPUUECKOM LENH TOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHUe CUJIbI TOKA.

W3MepeHue u peryaupoBaHUe HapsKEHUs.

HccnenoBanue 3aBUCUMOCTH CWJIBI  TOKA, MIYIIETO 4Yepe3 PEe3UCTOp, OT

COIIPOTHUBIIEHUS PE3UCTOPA U HAIIPSKEHUS HAa PE3UCTOPE.

7. OnbITEl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh 3JEKTPUYECKOIO  COIPOTHBIICHUS
IPOBOJHHUKA OT €ro JAJIUHBI, IIJIOLIAIU IOIEPEUYHOr0 CeYEeHUsI U MaTepHuaa.

8. IlpoBepka npaBuiIa CIOKEHUS HANPSDKEHUN IpPU MOCIEAO0BATEIbHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka npasuiia sl CUIbI TOKA IIPU MapaJUIeIbHOM COEINHEHHH PE3UCTOPOB.

10.0Omnpenienenue paboThl 3JAEKTPUUECKOTO TOKA, UIYIIETO Yepe3 pe3ucTop.

11.0npenenenre MOIIHOCTH AIEKTPUUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

12.MccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, WAYIIETO Yepe3 JaAMIIOUKY, OT HalpsHKEHUs
Ha Heu.

13.0npenenenne KII/] narpeBatens.

14.MccnenoBanne MarHUTHOTO B3aMMO/IEHCTBHSI TOCTOSIHHBIX MarHUTOB.

15.1i3yyeHne MarHMTHOIO II0JII IOCTOSIHHBIX MAarHUTOB IPH MX OOBEIUHEHUM U
paszeneHuu.

16.MccnenoBanue neicTBUS 3JEKTPUUECKOrO TOKA HA MATHUTHYIO CTPEJIKY .

17.01BbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI B3aUMOAECHCTBHS KaTYILIKU C TOKOM
Y MarHuTa OT CHJIbI TOKA U HalpaBJIEHUS TOKA B KaTyIIIKe.

18.13yueHne neiicTBUsI MAarHUTHOT'O TOJISL HA IPOBOJIHUK C TOKOM.

19.KoHcTpynpoBaHue U n3ydeHue paboThl 3JIEKTPOIBUTATEIS.

20.M3mepenne KIIJ[ anekTpoaBUraTeIbHON yCTaHOBKHU.

21.0n0BITHI IO KUCCIIEIOBAHUIO SBJICHUS JIEKTPOMArHUTHOW MHIYKIUHU: UCCIIEJOBAaHHUE

M3MEHEHNI 3HaY€HMsI M HaIllPaBJICHUS NHAYKIIMOHHOTO TOKA.

SN S

9-11 kJIacce
Pasznen 8. Mexannueckue siBJICHUA.

Mexannueckoe nBuxkenue. MarepuanpHas Touka. Crucrema orcuera. OTHOCUTENBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMepHOe mpsMonuHenHoe aBuwxkeHue. HepaBHomepHoe
npsMOJUHENHOe ABMKEeHHE. CpeqHsas U MIHOBEHHAs CKOPOCTh Tela NP HEPABHOMEPHOM
JBUKEHUH.

VYckopenue. PaBHOyckopeHHOEe TmpsiMonmHEHOE nBkeHHe. (CBOOOAHOE TMaJieHHE.
OnpiTel ["anunes.

PaBHOMepHOE ABMXKEHHE 110 OKpYKHOCTH. [leproa u yacrota obpaienus. Jluneiinas u
yrioBasi ckopocTu. LleHTpocTpeMuTenbHOE YCKOpPEHHE.

IIepsriit 3akoH HeroToHa. Bropoit 3akon HetotoHa. Tperuit 3akon HerotoHa. [IpuHnmn
CYIIEPIIO3ULIMH CHJL.



Cuna ymnpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPeHHs CKOJIbKEHHUsI, Crujla TPEHUS
MOKOSs1, APYTUE BUIbI TPCHUSI.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJHOrO MaJeHUs.
JBwxenue muiaHer Bokpyr Comnua. IlepBas kocmuueckass ckopocts. Heecomocts U
IIEPETPy3KHU.

PaBHOBecue marepuanbHO TOukHu. AOCONIOTHO TBepAoe Teno. PaBHOBecHe TBEpaOro
TeJla ¢ 3aKPEINICHHOM OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TsoKecTH.

Nmnynbe Tena. M3menenune umnyibsca. MMiynbe cuiibl. 3aKOH COXpaHEHUS UMITYJIbCA.
PeaktuBHOE ABMKEHUE.

Mexanunueckas paboTa U MOIIHOCTb. PaboTra cui TskecTH, ynpyroct, TpeHus. Cas3b
sHepruu U pabothl. [loTeHIManbHas 3HEpPrusl Tena, NOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
[lorenunanpHas »Heprust cxatod npyxkuHbl. Kunernueckas osHeprus. Teopema o
KMHETUYECKOM dHEpruu. 3aKOH COXPaHEHUsI MEXaHUYECKOM dHEPruu.

JdeMoncTpanum.

—

HabnroneHne MexaHMYeCKOro ABMKEHUS Tela OTHOCUTENIBHO Pa3HbIX TEJI OTCUETA.
CpaBHeHHE MyTeH U TPAeKTOPUN JBUKEHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO
pas3HbIX TEJ OTCYETA.

N3mepenune ckopocTy U yCKOPEHUSI IPSMOJIMHEHHOTO JIBUKEHUSI.

HccnenoBanue Npu3HAaKOB PaBHOYCKOPEHHOTO JIBHKEHUS.

Habntoienue ABM>KEHUS Tesa o0 OKPY>KHOCTH.

HaGmtoneHne MexaHMYECKUX SIBJICHUH, INPOUCXOAAIIMX B CHCTEME OTcYeTa
«Tenexxka» mpu ee pPaBHOMEPHOM M YCKOPEHHOM JIBUKEHUM OTHOCHTEIBHO
KaOuHeTa PU3UKH.

7. 3aBUCUMOCTH YCKOPEHHMSI TeJla OT MacChl TeJa M IEUCTBYIOIICH Ha HETO CHJIBI.

8. HabmioneHue paBeHCTBA CUII IPU B3aUMOJICHCTBUN Tedl.

9. V3MeHeHue Beca Tena Npu YCKOPEHHOM JABUKEHHUU.

10.ITepenava nmnybsca npy B3aMMOJEHCTBUM TEII.

11.ITpeobpazoBanusi SHEPTUH NPU B3aUMOIEHCTBUH TEJl.

12.CoxpaHeHne UMITyJIbca IPU HEYTIPYTOM B3aUMOJAEHCTBUN.

13.CoxpaHeHue uMITyJibca IpU aOCOTOTHO YIPYTOM B3aUMOAECHCTBUH.
14.Hab6utoieHre peakTUBHOTO JIBM)KEHUSI.

15.CoxpaHeHrie MEXaHHUYECKON IHEPTHH NPH CBOOOIHOM TaICHUH.

16.CoxpaHeHre MEXaHUYECKOW SHEPTUU ITPH IBUKEHUU TEJNA IO I€HCTBUEM ITPYKUHBI.

N
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JlaboparopHbie padoThI M ONBITHI.

1. KoncTtpyupoBaHue TpakTa JJisl pa3rOHa M JajJbHEUIIEr0 paBHOMEPHOIO ABWKECHUS
IApUKA WK TEIEKKH.

2. OmnpeneneHue cpeAHE CKOPOCTH CKOJIbKEHUS OpycKa WJIM JIBHXKEHHS LIapuKa Io
HAKJIOHHOM IIOCKOCTH.

3. Omnpenenenue ycKOpeHHs Tejla MpU PaBHOYCKOPEHHOM JIBH)KEHUU IO HAKJIOHHOMN
IJIOCKOCTH.

4. HccnenoBaHue 3aBUCHMOCTH IIyTH OT BPEMEHM IIPU PAaBHOYCKOPEHHOM [BHKCHHUU
0e3 Ha4aJIbHON CKOPOCTH.



5. TlpoBepka THUMOTE3bI: €CIU TPU PABHOYCKOPEHHOM JIBM)KEHUHM O€3 HavYaabHON
CKOPOCTH IIyTH OTHOCSTCS KakK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MPOMEKYTKH BPEMEHHU OJIMHAKOBHI.

6. HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBXKEHHS OT CUJIBI HOPMAaJbHOTO
JIABJICHUSI.

7. Omnpenenenue KO3PHUIUEHTA TPSCHUS CKOJBKCHHS.

OmnpeneneHne )KeCTKOCTH TPYKUHBI.

9. Onpenenenue pabOTBl CWJIBI TPEHUS IPU PABHOMEPHOM JBM)KEHHUU Tejla I10
TOPH30HTAILHOW TTOBEPXHOCTH.

10.0Onpenenenre pabOThl CHIIBI YIPYTOCTH IMPHU MOABEME T'py3a C HCIOJIb30BaHUEM
HETIOIBMDKHOTO U TIOABIYKHOTO OJIOKOB.

11.M3yuenue 3aKkoHa COXpaHEHUSI SHEPTUU.

*

Pa3zgen 9. Mexannueckue KoJ1e0aHUA M BOJHbBI.

KonebarenbHoe nBmxenue. OCHOBHbIE XapaKTEPUCTUKU KOJeOaHU: mepuo/, 4acTora,
aMIUIMTyna. MareMaThdeckuil M IPYKUHHBIM MasTHHKU. [IpeBpamieHue sHEpruu Ipu
KoJs1e0aTeIbHOM JIBUKECHUU.

3aTyxa}omHe KoJIEOaHHUS. BLIHY)K,HCHHBIG konebanus. Pezonanc. MexaHu4uecKue BOJIHEI.
CBOMCTBA MEXaHUYECKHX BOJIH. HpOIIOJILHI)Ie U TOINCPCYHBLIC BOJIHBI. I[JII/IHa BOJIHbBI H
CKOPOCTDB €€ pacCIpoOCTpaHCHUA. MexaHuuecKue BOJIHEI B TBEPAOM TCIIC, CEMCMHUYECKHUE BOJIHBI.

3ByK. ['poMKOCTb 3ByKa U BbicoTa TOHA. OTpaskenue 3Byka. UH(pa3Byk U yJIbTpa3ByK.
JdemoHcTpauuu.

Habmtoienue xosnebanuii Tea noj| 1efCTBUEM CHIIBI TSDKECTH M CUITBI YIIPYTOCTH.
Habmtonenue xonebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

HabitoieHne BbIHY X /I€HHBIX KOJe0aHui U pe3oHaHca.

PacnipocTpanenue npoJoiabHBIX U MONEPEYHbIX BOJIH (Ha MOJIENHN).

Habntoienne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHYECKHI pEe30HaHC.

AN o e

JlaGopaTopHble padoThI U ONBITHI.

Omnpenenenre 4acToThl U Meproia KoieOaHui MaTeMaTHYecKoro MasiTHUKA.

. Omnpenenenne 4acTOTHI M EpHOA KOJIEOAHUH NPY>KUHHOTO MAasTHUKA.

3. HccnenoBaHue 3aBUCHUMOCTH MEpHOJa KoJeOaHUH MOJBEIIEHHOTO K HUTHU Tpy3a OT
JUIMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH NEepHOa KOJeOaHUN MPYKUHHOTO MasiTHUKA OT MacChl
rpysa.

5. TlpoBepka HE3aBUCUMOCTU TIEPHOJIa KOJIEOAHUN TPy3a, MOJABEUIEHHOTO K HHUTH, OT
Macchl Ipy3a.

6. OnbITEl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh IepHoja KoyeOaHUl NpyXKHMHHOTO
MasiTHUKA OT Macchl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. N3mepenne yCKOpeHHUs CBOOOTHOTO TaICHUS.

N —



Paznea 10. DiaekTpoMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.

DJIEKTPOMArHuTHOE MOoJie. DJIEKTPOMarHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[[Ixana 37€KTPOMAarHUTHBIX BOJH. MCMOJIB30BAHUE 3IEKTPOMATHUTHBIX BOJIH IS COTOBOM
CBSI3U.

DnekTpoMaruuTHasi mpupoza ceera. CKOpocTh cBeTa. BosHOBBIE CBOMCTBA CBETA.
JdeMoHcTpanuu.

1. CpoiicTBa 3J1€KTPOMarHUTHBIX BOJIH.
2. BonHoBBIE CBOMCTBA CBETA.

JlaGopaTopHble padoThI U ONBITHI.
1. W3ydeHne CBOMCTB JCKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOMIBHOTO TesedoHa.
Pasznen 11. CBeToBbIe sIBJIEHHS.

JlyueBast Mmonens cBeta. Vicrounuku cBeta. [IpsMonuHeiiHOe pacipocTpaHeHHE CBETa.
3armenus Connuna u JIynsl. Otpaxkenue cera. [1nockoe 3epkano. 3aKoH OTpakeHUs CBETA.

[Mpenomienue cBera. 3akoH TmpeloMieHUs cBeta. [lojHOE BHYTpEHHEE OTpaKCHUE
cBerta. Mcrosib30BaHue MOJTHOTO BHYTPSHHETO OTPAXKECHHUS B ONITHYECKUX CBETOBOJIAX.

JIunza. Xon syueid B nmH3e. Onrtuueckas cucrema (oroanmapara, MHKPOCKONA M
Teneckorna. [71a3 kak ontuyeckas cucremMa. bin3opykocTs 1 TaTbHO30PKOCTb.

Pasznoxxenue Oemoro cera B crnekTp. OmbiTel HbioToHa. CrojkeHHE CHEKTPaTbHBIX
uBeToB. Jlucnepcus cera.

JdemoHcTpaumnu.

[IpsimonuHEITHOE pacIpOCTpaHEHHE CBETA.

OTpakeHue cBeTa.

[Tonydenue n306paxeHuii B MI0CKOM, BOTHYTOM U BBIITYKJIOM 3epKaJiax.
[Ipenomiuenne cpera.

OnTHyeckuil CBETOBOI.

Xom mydeit B coOmparomiei JTnH3e.

XoJ J1y4el B pacCeUBarOLLEH JINH3E.

[Tonyuenue nzo6paxeHuit ¢ MOMOUIBIO JIUH3.

[Tpunmn neficTBus goroanmapara, MUKPOCKOTIA M TEIECKOIIA.
10.Monens rnaza.

11.Paznoxenue 6em10ro cBeTa B CIEKTP.

12.ITomyuenue 6eoro cBeTa Mpu CI0KEHUH CBETa Pa3HBIX I[BETOB.

XA kW=

JlaboparopHblie padoThI M ONBITHI.

1. WccnenoBanue 3aBUCUMOCTH YTJIa OTPAKEHHsI CBETOBOTO JIyda OT yTIJjia MaieHusl.
2. W3ydeHue XxapakTepUCTUK U300pakeHuUs IpeIMeTa B INIOCKOM 3€pKalle.



3. HccnepoBaHue 3aBUCUMOCTH YIJIa IPEJIOMJICHUSI CBETOBOTO JIyda OT yrIjia MaJeHus
Ha TPAHHUIIE «BO3TYX—CTEKIIO».

[Tonyuenune n300pakeHHI ¢ MOMOIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHIIBI COOMPAIOIIEH JINH3BI.
OnbITHI 1O Pa3JIKEHUIO OEJIOro CBETa B CIIEKTP.

OnBITHl 10 BOCHPHUSTHIO I[BETA MPEAMETOB NP MX HAOIIOJCHUH Yepe3 I[BETOBBIC
(GUITBTPHI.

Nk

Pa3gen 12. KBaHTOBLIE SIBJICHUS.

OmnbiTel Pezepdopna u mnanerapuas moaens aroma. Mozgens atoma bopa. Mcmyckanue
U TorJoneHue ceera atoMoM. KBanTsl. JIuHeluaTbie CIEKTpBI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-usnydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnas mozens atomuoro snapa. M3oromnsl. PanunoaktuBHBIE npeBpamieHus. [lepuon
noyrypacnaja aTOMHBIX sIIEp.

SnepHple peakiuu. 3aKOHBI COXPAHEHHS 3apsaJ0BOI0 W MAacCOBOTO YHCEI. DHEPrus
CBSI3U aTOMHBIX sifiep. CBsi3b Macchl U 3HEpruu. Peakuuu cunTe3a u neneHus saep. MictTounuku
sHeprun CoJIHIIA U 3BE3/I.

SAnepHas sHepreTuka. JIeMCTBUA paguOAKTUBHBIX U3IyUYE€HUN HA KUBBIE OPraHU3MBI.
JdemoHcTpaumu.

CrexTpsl U3J1y4eHHs U TOTJIOLIEHHUS.

CrieKTphl pa3aMyHbIX Ta30B.

CrnexTp BomopoJa.

Ha6mronenue tpexoB B kamepe Buibcona.

PaGora cueTunka HOHM3UPYIOMINX U3TyUEHUH.

Perucrpanus nsinydeHuss IpupOAHBIX MUHEPAIOB U TPOIYKTOB.

SN S

JlaGopaTopHble padoThI U ONBITHI.

1. HalmroneHne CIUTOIIHBIX U JIMHEHYaTHIX CIIEKTPOB M3ITy9IeHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHME SHEPIMM YAcTHULBI MO TOPMO3HOMY IyTH (IO
dororpadusim).

3. M3mepeHue paguoakTUBHOTO (OHA.

IHoBTOpHUTENBbHO-0000111AK0INIT MOAYJIb.

[ToBTOpUTENBbHO-0000IIAIOMUKA  MOJYJIb MpeIHa3HaYeH JUIsl CHCTeMaTU3alud U
0000IIIeHUsT TIPEIMETHOTO COJEPXKaHUS U ONbITa JESATEIbHOCTH, NPHOOPETEHHOTo MpU
M3Y4YeHHH BCEro Kypca (pU3MKu, a Takke JJi1 MOJTOTOBKU K OCHOBHOMY IOCYAapCTBEHHOMY
9K3aMeHy Mo (PU3MKe AJIs 00YUaroIUXCsl, BBIOPABIIUX 3TOT yYEOHBINH peaMeT.

IIpy wu3ydyeHMM [JAHHOTO MOJIYJI PEAIM3YIOTCI W CHUCTEMATU3UPYHOTCS BUIBI
NEeSITeIbHOCTH, Ha OCHOBE KOTOPBIX 0O0ECleYrBaeTcsl JOCTHXKEHUE TMPEAMETHBIX U
METaNpeIMETHbIX IJIAHUPYEMBIX pPE3yJlbTaTOB OO0y4YeHHs, (opMuUpyeTCS €CTECTBEHHO-
Hay4yHasi TPaMOTHOCTb: OCBOCHHE HAYYHBIX METOJIOB MCCIENOBAaHUS SIBICHUM NPHUPOABI U



TEXHUKH, OBJIAACHUC YMCHUSAMU OOBACHATH (bHSPI‘IeCKI/Ie SABJICHUS, IIPUMCHASA IOJTYYCHHBIC
3HaHWA, pellaTh 3aaa4u, B TOM YHCJIC KAUCCTBCHHLBIC U SKCIICPUMCHTAJIbHBIC.

[IpuHIMIIHATIBHO JEATEILHOCTHBIM XapakTep AAHHOI'O pas3jiella PEAIU3yeTcs 3a CYET
TOT0, YTO 00y4YaroIIKecs BBIMOIHSIOT 3aJJaHKsl, B KOTOPBIX UM Mpe/iaraeTcs:

Ha OCHOBE IMOJYYCHHBIX 3HAHHWH pPACHO3HABATh W HAYYHO OOBICHATH (PU3MUECKUE
SIBJICHUS B OKPY’KaIOIIEH MPUPOJI€ U TOBCEAHEBHOM KU3HU;

e HCIIOJB30BaTh HAyYHbIE METO/bl UCCIIEAOBAaHUS (PU3UUYECKUX SBICHUH, B TOM YUCIIE
JUIsl IPOBEPKM TUIIOTE3 U IOJYyUYEHUSI TEOPETUUECKUX BBIBOJIOB;

e OOBACHATH HAyyHblE OCHOBbI HauOoyiee BAXKHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTHI, HapUMep, MPAKTUYECKOI0 MCIOIb30BAHUS PA3IUYHBIX MCTOYHUKOB
SHEpruy Ha OCHOBE 3aKOHA IPEBPALLCHMS U COXPAHEHUsS BCEX U3BECTHBIX BUIOB
SHEpPruH.

Kaxpgas wn3 Tem maHHOTO MOAYJIA BKIOYACT OSKCICPUMCHTAJIBHOC MCCICIOBAHUC

oboOmatoniero xapakrepa. Mojylib 3aBeplIacTCsl NPOBEACHUEM JIMArHOCTUYECKOHW U
OIICHOYHOM pabOTHI 32 KypC OCHOBHOTO O0IIEro 00pa3oBaHusl.

IlnanupyemMble pe3yabTaTbl 0CBOECHUS
npeaMeTa

N3yyenne ¢u3Mku Ha YpPOBHE OCHOBHOTO 00IEro oOpa3oBaHMsI HAIpaBJIEHO Ha
JOCTH)KEHHE JTMYHOCTHBIX, METAIIPEIMETHBIX M MPEeIMETHBIX 00pa30BaTeNbHbIX PE3yIbTaTOB.

JINYHOCTHBIE pe3yJibTaThl

B pesynbprare uzyueHuss (UMK Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS Yy
oOyyarorierocs 0yayT chOpMUPOBaHBI CIEAYIOMNE TUIYHOCTHBIC PE3YJIHTATHl B YACTH:

1) MNATPUHOTUYIECCKOI'O BOCIIMTAHUSA

e TMpOSIBICHHE HHTEpPeca K HCTOPUM M COBPEMEHHOMY COCTOSIHHIO POCCHICKOM
buznyecKoil HayKu;
e IIEHHOCTHOE OTHOILICHHE K JOCTHKEHHUSIM POCCHUMCKUX YUEHBIX-(PHU3HKOB;

2) rpaIaHCKOr0 ¥ JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUSA:

e TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIEHUHM OOIIECTBEHHO 3HAUYUMBIX U
ATHYECKUX TPOOJEeM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JIOCTHKCHHUN
bu3uKy;

e OCO3HaHUE B&KHOCTH MOPATBHO-ITUYECKUX MTPHHITUTIOB B JACATEIHHOCTH YYCHOTO;



3) 3cTeTHYECKOIr0 BOCIIUTAHMSI:

e BOCIPUATHEC OCTCTUUCCKHUX Ka4YCCTB (bHSPI“IGCKOfI HayKu: €€ TapMOHHUYHOI'O
MMOoCTPOCHUs, CTPOroCTU, TOYHOCTH, JIAKOHUIHOCTH

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

e OCO3HAaHUE LEHHOCTH (PU3UYECKOM HAyKH KaK MOIIHOI'O MHCTPYMEHTa IO3HAHUA
MHpa, OCHOBBI Pa3BUTHs TEXHOJIOTMH, BaXKHEHIIEH COCTABIISAIOIIEH KYJIBTYPBI;

e pa3BUTHE HAy4YHOM JIOOO3HATEIBHOCTH, MHTEpeca K  MCCIIEJOBATENbCKON
JIeATEIbHOCTH;

5) popMupoBanus KyJbTYpPbl 310POBbs U IMOIIHOHAJIBHOIO 0JIATONOJIYYHS:

e 0OCO3HAHUE [[EHHOCTU 0€30MacHOro 00pasa )KU3HHU B COBPEMEHHOM TEXHOJIOTHUECKOM
MUpE, Ba)KHOCTH IIpaBHJI 0€30I1aCHOr0 MOBEIEHUS HA TPAHCIOPTE, HA JOpOrax, C
ANEKTPUYECKUM U TEILTOBBIM 000pYA0BaHUEM B JJOMAIIHHUX yCIOBHSIX;

e CPOPMHUPOBAHHOCTHh HABBIKA PEQIICKCHH, NMPU3HAHUE CBOCTO IpaBa Ha OIMIMOKY U
TaKOTI'0 K€ IIpaBa y Ipyroro 4ejioBeKa;

6) TPy10BOr0 BOCIIUTAHUSA

e AKTHBHOE YyyacTHE€ B pEIIEHUMM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
00pa30BaTEIbHOM OpraHU3alM, HACEJIEHHOIO IIyHKTa, POAHOIO IrOpoja, Kpas)
TEXHOJOTMYECKON M COLMAIbHON HaINpaBJIIEHHOCTH, TPEOYIOLIUX B TOM YHCIE U
(bu3nUecKrux 3HaHUMH;

e HHTEpEC K MPaKTUYECKOMY M3YUEHHIO MPOPECCHii, CBA3AHHBIX C (PU3UKOI;

7) 3K0JIOTMYEeCKOT0 BOCIIMTAHMS

e OpHEHTAlMsS Ha MPUMEHEHHE (PU3NYECKUX 3HAHUI Ul pelieHus 3aj1ad B 00J1acTh
OKPY’KaIOIIEW Cpeabl, IUIAHUPOBAHUS IIOCTYIIKOB M OLIEHKM HX BO3MOXKHBIX
MOCIIEACTBUM JIUIsl OKPY’KAIOLIEN CPEIbL;

e OCO3HaHHE I00AJBHOI0 XapaKkTepa HKOJIOTHUECKUX MPOOJIeM U MyTel UX pelIeHus;

8) aJanTtanu K H3MECHAIOIUMCH YCJI0BUAM COIMAIbLHOM 1 l'[pl/lpO}IHOﬁ Cpeabl:

e TMOTPeOHOCTh BO B3aWMOJEWCTBUM MPU BHINOJHEHUHM HCCIEIOBAHUM U MPOEKTOB
¢u3nUecKoil HanPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JAPYTHUX;

e TIOBBIIICHNE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUUECKYIO AESITeTbHOCTD;

e TOTPEOHOCTH B (POPMUPOBAHMH HOBBIX 3HAHHIA, B TOM yHciie (OPMYIHPOBATEH UCH,
MOHSITHSL, TUTIOTE3bI O (PU3NYECKUX 00BEKTaX U SBICHUSIX;

e OCO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW B 001acTH
buzuku;

e IIJJAHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHMIA;

e CTpEMIJICHHE aHaJIM3UPOBAaTh U BBIABIATH B3aUMOCBA3M IPHUPOJIBI, OOIIECTBA U
HKOHOMHKH, B TOM YHCIIE C UCIIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e OLIEHKA CBOMX JIEHCTBUM C YYETOM BIUSHHUS Ha OKPYXKAIOIIYIO CpPeay, BO3MOXKHBIX
17100aJTbHBIX TIOCIIECTBHHA.



MeTanpeaMeTHbIe Pe3yJbTAThI

B pesynbprare u3yueHuwss (U3MKH HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs Yy
oOyuaroriierocst OyayT cGhOPMHUPOBAHBI MeTaNpeAMeTHbIE Pe3yJbTaThl, BKIIOYAOIINC
IMO3HABATCJIbHBIC YHUBCPCAJIBbHBIC y'-Ie6HBIe HeﬁCTBHH, KOMMYHHKAaTHUBHBIC YHUBCPCAJIBHBIC
yueOHbIC ICHCTBUS, PETYJIATUBHBIC YHUBEPCATbHbBIC yueOHBIC ICHCTBUS.

IHo3naBaTenbHBbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3zoBble Jjornueckue aeiicTBUA:

e BBISBITH U XapaKTEPH30BaTh CYIIECTBEHHbBIC IPU3HAKUA O0BEKTOB (SIBJICHUN);

yCTaHABIHMBAaTh CYIICCTBCHHBIH TMpH3HAK KiIacCH()UKALUH, OCHOBAHHS IS

00001IeHNS 1 CPAaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M ITPOTUBOPEYHUS B PACCMATPHBACMBIX (haKTaX, JaHHBIX

Y HaOJIIO/ICHUSIX, OTHOCSIIUXCS K (PU3HYCCKUM SIBIICHUSM;

BBISIBIISITh IPUYNHHO-CIICICTBEHHBIC CBSI3U MPU M3YYCHUU (PU3NYCCKHUX SIBJICHHH U

IPOLIECCOB, JIeTaTh BBIBOJBI C HCIIOJIb30BAHUEM JACAYKTUBHBIX M WHIYKTHBHBIX

YMO3aKJIFOUCHU, BBIIBUTATh TUIIOTE3bI O B3AUMOCBSI3SIX (PU3HUECKUX BETHUHH;

e CAMOCTOSATENILHO BBIOMpaTh CrMoco0 pelieHusl Y4eOHOH (u3MYecKoil 3amadn
(CpaBHEHHE HECKOJBKHX BapHAaHTOB PELICHHs, BBIOOP HanOoJiee MOAXOJSIIETO C
YUYETOM CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTCPHEB).

Ba3oBble ncciiegoBaTeLbCKHeE JeliCTBUSA:

e HCIIOJIB30BATh BOIIPOCHI KAK UCCIIEI0BATENbCKUII HHCTPYMEHT MTO3HAHMUS;

e IIPOBOJUTH TII0 CaMOCTOATCIIBHO COCTAaBJIICHHOMY IIJIAHY OIIBIT, HECJIOXKHBIN
buznyecKuit IKCIEPUMEHT, HEOOIIBIIIOE UCCIIeIOBaHIE (PHU3UIECKOTO SIBICHUS;

e OLIEHMBATh HA IPUMEHUMOCTb U JOCTOBEPHOCTHh HH(POPMAIIHIO, TOTYUEHHYIO B X0/I€
MCCJIE0BAHMS WM 3KCIIEPUMEHTA;

e CaMOCTOATENBbHO (OPMYIUpOBaTh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM
MIPOBEJICHHOTO HAOIOICHNS, OTIBITA, UCCIICTOBAHMS;

e TIPOTHO3UPOBATH BO3MOXKHOE JajbHEHINEe pa3BUTHE (U3HUUYECKUX TIPOIECCOB, a
Tak)K€ BBIIBUTaTh MPEANONIOKEHHsT 00 WX pa3BUTHUM B HOBBIX YCIOBUAX U
KOHTEKCTaxX.

Padora ¢ undopmanueii:

e TPHUMEHATH pa3IMYHBIE METOJbI, HHCTPYMEHTHI M 3alpOChl MPHU MOMCKE U 0TOOpe
nH(pOpPMallMU WIN JaHHBIX C YUYETOM IPEAIoKeHHON yueOHOoM pusnueckoi 3aaauu;

e AHANIM3HMPOBATH, CHCTEMATHU3MPOBATH W  HMHTEPIPETUPOBATH  MH(POPMAIUIO
pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

e CaMOCTOATENBHO BBIOMPATh ONTUMANbHYIO (JOpMY INpeiCTaBlIeHUs MHPOPMALUU U
WUTIOCTPUPOBATH pellaeMble 33/1a4d HECTIOKHBIMH CXEeMaMH, AuarpaMmamH, WHOM
rpaduKoil 1 1X KOMOUHALIUSMH.



KoMMyHHKaTHBHBbIE YHHUBEpPCAJIbHbIE YYeOHbI€e JeiiCTBUS
Oo0umenne:

e B XoJe oOCyXIeHUs y4eOHOro Marepuaya, pe3ysbTaToB J1ab0opaTOpHBIX paboT u
IPOCKTOB 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJTaeMOW TEMbl U BBICKAa3bIBATh
WjicH, HAIICJCHHBIC Ha PEHICHHE 3aJaud W MOJIep)KaHhe OJIaroKesaTeIbHOCTH
OOIIIEeHH;

e COIIOCTABJIATH CBOU CYXACHHA C CYXICHUAMH OPYIrux Y4YaCTHHUKOB JUajora,
00HapYKUBATh Pa3IMYUE U CXOJICTBO MO3HIINN;

e BbIpaXKaTb CBOIO TOYKY 3pCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

e MyOJMYHO TIPEACTABJIATH PE3YJbTAThl BBIMOJHEHHOTO (PU3HYECKOTO  OIBITa
(9KCIIepUMEHTa, UCCIICIOBAHMUS, TIPOCKTA).

CoBMecTHas1 1eTeIbHOCTb (COTPYIHUYECTBO):

e TIOHHMMAaTh U MUCIIOJIb30BATh IPEUMYILECTBA KOMaHIHOW U MHAWBUIyaIbHOM pabOThI
IPY PEILICHUU KOHKPETHOH (pru3ndeckoil mpoOiemsl;

e I[IpUHUMATL LECJIU COBMECTHOM ACATCIIBHOCTH, OPTraHHU30BbLIBATH HeﬁCTBHﬂ 10 €€
JOCTHKCHUIO:  PaclpelensiTb pojiH, OOCYXIaTh MPOLECCHl U PEe3yJIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

e BBINOJHATH CBOIO 4YacTh pabOTHI, TOCTUTAs KAYECTBEHHOTO PE3yibTaTa MO CBOEMY
HAIPaBJICHUIO U KOOPIUHUPYS CBOM ACUCTBHS C JPYTUMHU YWICHAMH KOMaH/Ibl;

e OIICHMBAaTh KauyeCTBO CBOETO BKJaJa B OOIMMH MPOAYKT IO KPHUTEPHSM,
CaMOCTOSITENIbHO C(OPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS.

PeryisiTuBHbIE YHHBepCaJbHbIE yUeOHbIe JAeiicTBUS
Camoopranmusanus:

e BBIABJIATH MPOOJEMbI B JKU3HEHHBIX M YYEOHBIX CHUTyalUsAX, TpeOyromux s
peteHns GU3NYeCKUX 3HAaHUM;

e OPHUEHTHPOBATHCS B PA3IMYHBIX MOAXOAAX MPHUHITHUS PELICHUH (MHIMBUIYaIbHOE,
NPUHATHE PELICHUs B IPYIINe, IPUHATUE PEIIeHUH Irpynmoil);

e CAMOCTOSATEIBHO COCTABJIATH AJITOPUTM pElIeHUs (PU3NYECKOM 3a7ayd WM IUIaHa
UCCIIEIOBAaHMS C YYETOM HMMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHpPOBATh IIpeIaracMble BApUAHTHI PEILICHMI;

e JIeJIaTh BHIOODP U OpaTh OTBETCTBEHHOCTD 3a PEILICHHUE.

CaMOKOHTPOJIb:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYAllMH U IIPEUIaraTh IJIaH €€ U3MEHEHHUS;

e OODBICHATH MPHUYUHBI JOCTHXKEHUS (HEIOCTHXKEHUS) Pe3yJIbTaTOB IESTebHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBHI B IEATEIHHOCTH (B TOM YHCIIE B XO/1 BBITOJIHEHUS (PU3NYECKOTO
UCCIIIOBaHMs WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENHCTB, M3MEHUBIIMXCS
CUTYallU{, YCTAaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSM.



IMOLMOHAJILHLIA MHTEJJIEKT:

e CTaBHUTH ce0s HA MECTO APyroro 4€jaI0BCKa B X0A€ CIiopa UK JUCKYCCUH Ha HAYYHYIO
TEMY, IOHUMATb MOTUBBI, HAMCPCHHA U JIOTUKY APYToOTo.

IIpunsiTue cedst M APyrux:

e TMpHU3HABATH CBOE MPAaBO Ha OIMMOKY MPU pelleHuH (PU3NYECKUX 3a7ady HId B
YTBEPKICHUSIX Ha HAYYHBIE TEMbI H TAKOE K€ MPaBO JAPYTOro.

IlpeaMeTHBIE pe3yJabTAThI
7-1 kaace

K xoH11y 00yueHus B 7-M KJiacce IpeIMETHbIE pE3yJIbTaThl HA 0A30BOM YPOBHE JOKHbI
OTpaxkaTh C(HOPMUPOBAHHOCTH Yy OOYHAIOIINUXCS YMEHUM:

UCNOJb30BaTh TMOHATHS: (U3MYECKHMEe W XUMHUUYECKHE sBJICHHs, HaOIroAeHue,
AKCIEPUMEHT, MOJIEIIb, TUIIOTE3a, €AUHUIIBI PU3NYECKUX BEIUUNH, aTOM, MOJIEKYJIa,
arperaTHbIe COCTOSIHUS BeIeCTBa (TBEPIOE, KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOE
JIBUKEHHE (paBHOMEpPHOE, HEPAaBHOMEPHOE, TNPSAMOJIMHENHOE), TpaeKTopus,
paBHOAEHCTBYIOIAs cuia, nedopmanus (ynpyras, IUIacTHYECKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

paznuyath sBAeHUSA (OUQQy3us, TElIoBOe JABMKEHHE YacTHIl BEIIECTBa,

PaBHOMEpPHOE JIBUYKEHUE, HEPAaBHOMEPHOE JBUKEHHE, WHEPIHs, B3aUMOJICHCTBUE

T€J1, paBHOBECHE TBEP/IBIX TEJ C 3aKPEIUIEHHOM OChIO BpallleHus, Iepeiada 1aBIeHHUs

TBEPJBIMU TEJIAMH, KHUJKOCTSIMHU U Ta3aMu, aTMOCc(epHOe aBlIeHHe, TNIaBaHUE Tel,

IpEeBpaleHNs] MEXaHUUECKON 3HEPTUH) MO ONUCAHUIO UX XapaKTEPHBIX CBOWCTB U

Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;

pacrno3HaBaTh NPOSIBICHNE U3YUYEHHBIX (U3NYECKUX SABJIEHUHN B OKPY’KaIOILEM MUpE,

B TOM yHclie (U3NYECKUE SBJICHUS B MPUPOJIE: IPUMEPHI ABHKEHHS C pa3IMYHBIMU

CKOPOCTSIMH B ’KMBOM M HEXHUBOHW NPUPOJIE, NEHCTBUE CUIIBI TPEHUS B IPUPOAE U

TEXHUKE, BIUSIHUE aTMOC(EPHOro AaBJICHHS Ha )KMBOM OpPraHU3M, IJIaBaHHUE PbIO,

pBIUary B TeJe YeI0BeKa, IPU 3TOM IEPEBOJIUTh MPAKTHUECKYIO 33a]1auy B yUEOHYIO,

BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3UUECKUX SBICHUN;

e OIHKCHIBaTh M3y4YEHHBIE CBOMCTBAa Ted M (PU3MYECKUE SIBICHUSA, HCIOIB3YS
¢u3nueckue BeMMYMHBI (Macca, 0ObeM, IUIOTHOCTh BEIIECTBA, BpEMs, IyTh,
CKOPOCTb, CPEIHSISI CKOPOCTb, CHJIa YIPYTOCTH, CUja TSXKECTH, BeC Teja, cuia
TpeHus, JaBlieHHe (TBEpPIOro Tena, >KUIKOCTH, Ta3a), BbITAJIKUBAIOIIAs CHJIA,
MexaHu4yeckass paboTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(p(UIUEHT
MI0JIE3HOTO JEHCTBUS MEXAaHU3MOB, KHHETHUYECKAsl U IIOTEHIUMAJIbHASL SHEPTUs), IIPU
ONMCAHUU MTPABUIIBHO TPAKTOBATh (PM3UYECKUIN CMBICI HCIIONIb3YyEMbIX BEIMYMH, UX
o0o3HaueHWss W eAMHUIBl (U3NYECKUX BEIUYMH, HAXOAUTh (HOPMYJIHI,
CBS3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEMUYHHY C APYTMMHU BEIMYWHAMU, CTPOUTH
rpaduKy U3yYEHHBIX 3aBUCUMOCTEH (hPU3MUYECKUX BEIUYMH;

e XapaKTepHU30BaTh CBOWCTBA TeJ, (U3NYECKUE SIBJICHUS M TPOILECCHI, HCIOIB3YS

IpaBUJjIa CIOXKEHUS cuil (BIOJIb OHOM psAMOif), 3akoH I'yka, 3akoH Ilackas, 3akoH

Apxumena, MpaBUJIO paBHOBECHS pbryara (0JI0Ka), «30JI0TOE MPABHUIIO» MEXaHUKH,



3aKOH COXpPAaHEHHUS MEXAHMYECKOM OJHEPruM, INpU OTOM JAaBaTh CIOBECHYIO
(GOpMyYIHPOBKY 3aKOHA U 3aITUCHIBATh €0 MAaTEMaTHUECKOE BHIPAKEHUE;
OOBSICHATh (PU3MUECKUE SBJIECHHUSA, MPOLECCHl U CBOMICTBA Ted, B TOM 4YUCIE U B
KOHTEKCTE CHUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BbIABIATH
IPUYMHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH O0BSICHEHUE U3 1—2 JTOrMYEeCKHX I1aroB ¢
onopoit Ha 1-2 M3y4eHHBIX CBOWCTBA (U3NYECKHUX SBJICHUH, (PU3NUECKUX 3aKOHA
VI 3aKOHOMEPHOCTH;

pemaTh pacyeTHble 3aaud B 1—2 JEWUCTBUS, UCHONB3YsS 3aKOHBI U (OPMYIIHI,
CBSI3bIBAIOIME (PU3MUECKUE BEJIUYMHBL: HAa OCHOBE aHAlIM3a YCIOBHUA 3aJauu
3aMMChIBaTh KPATKOE YCIOBUE, MOJACTABIAThH (DU3UYECKHE BEIMYUHBI B (JOPMYIIBI U
IIPOBOJUTH PAaCYEThl, HAXOJUTH CIIPAaBOYHbIC JAHHbIE, HEOOXOAUMBbIE JJIsl peIEeHUs
3aJa4, OLEHUBATh PEATMCTUYHOCTD MOTYYCHHON (PU3UYECKON BEIMUHHEI,
pacrio3HaBaTh HpPOOJEMbI, KOTOPbIE MOXHO pEIIUTh HPU MOMOUIM (U3NYECKUX
METO/IOB, B OIMCAHUM HCCIEJOBAHUS BBIICIATH IIPOBEPSIEMOE IIPEANIOIOKECHHE
(rumotesy), pa3inyaTh MU MHTEPIPETUPOBATH IMOJYYEHHBIM pe3yibTaT, HaXOIUTh
OIIMOKH B XOI€ OTIBITA, I€TaTh BBIBOABI 110 €T0 PE3yJIbTaTaM;

IIPOBOJIUTH OIIBITHI IO HAOIIOACHUIO (PU3NYECKUX SBICHUHN WM (PU3NUECKUX CBOMCTB
Ten: (OpMYJIUPOBATH IPOBEPSEMBIE MPEANONOKEHHS, COOUpPATh YCTAHOBKY W3
IPEUIOKEHHOI0 00OpYZOBaHUs, 3allMChIBaTh XOJ ONbITa U (OPMYIMPOBATH
BBIBO/IBI;

BBINOJIHATH NPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tella, 00bemMa, CUIIbl U
TEMIIEPATYPHI C UCIIOJIBb30BAHUEM aHAJIOTOBBIX U LIM(PPOBBIX IPHOOPOB, 3alUChIBATh
HOKa3aHUs IPUOOPOB C YUETOM 33aJaHHOH aOCOIIOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCHMOCTH OJTHOM (PU3MUECKON BETMYMHBI OT JAPYTOH C
UCTOJIb30BaHUEM  TPSAMBIX  U3MEpEeHUH  (3aBUCUMOCTH IyTH  PAaBHOMEPHO
JBIKYIIETOCS TEJAa OT BPEMEHU JABUKEHUS Tela, CHIIbI TPEHUS CKOJIbKEHUS OT Beca
TeJsa, KayecTBa 00pabOTKU MOBEPXHOCTEH TeN W HE3aBUCHUMOCTH CHUJIbI TPEHUS OT
IUIOMIA M COIPUKOCHOBEHUS TEJ, CWIBl YIPYTOCTHM OT YMJIMHEHHS IIPY’KUHBI,
BBITJIKUBAIOIIEH CHIIBI OT 00beMa MOrPYKEHHOM YacTH Tela M OT IUIOTHOCTH
KUJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tela, OT INIyOMHBI, Ha KOTOPYIO
HOTPY>KEHO TEJO, YCIOBUH IJIaBaHMs TeJ, YCIOBHM paBHOBECHUS pblyara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUU Y4YEOHOTO HCCIEOBaHUS, COOMPATh YCTAaHOBKY M
BBITOJIHATH U3MEPEHUs, CIeysl IPeIOKEHHOMY TUIaHy, (PUKCUPOBATh Pe3yJIbTaThl
MOJTy4E€HHOM 3aBUCHMOCTH (PM3NYECKUX BEIMYMH B BUJE MPEUIOKEHHBIX TaOIHIl U
rpauKoB, JeNaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIIEOBAHUS;

MIPOBOJAUTHh KOCBEHHbIE H3MEPEHMs] (U3NYECKUX BEJINYMH (IJIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOrO Tejla, CUJIAa TPEHHUS CKOJIbXCHUSA, IABJICHHE BO3ZYyXa,
BBITAJIKMBAIONIAsl CWIa, JCUCTBYIOIIAs Ha NOTPY)KEHHOE B JKHIKOCTh TEJIO,
KO3 PUIIMEHT MOJIE3HOTO ASHCTBHS MPOCTHIX MEXAaHU3MOB), CIIEAYs MPEAI0KEHHON
WHCTPYKLUMHU: TPU BBINOJIHEHUH HU3MEPEHHH coOMpaTh HKCIEPUMEHTAJIbHYIO
YCTaHOBKY U BBIUMCIISITH 3HAUEHUE NCKOMOM BEIMUYMHBI,

coOnrofaTh TMpaBuia TEXHUKU O€30MacHOCTH Npu padboTe ¢ J1abopaTOpHBIM
000opyaOBaHUEM;

yKa3blBaTh TMPUHIUIBI JIEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JMHAMOMETP, COOOIIAIOIINECS COCYbl, 0apOMETp, pblyar, MoABHKHBIN
Y HETOJBMKHBIN OJIOK, HAKJIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh MNPUHIMIBI JEHCTBUS M3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB ¢ OMOpOW Ha MX ONMHCaHUs (B TOM 4YHCIE: MOJIIUIHUKHA, YCTPOUCTBO
BOJIONIPOBOZA, TUAPABINYECKUN IIPECC, MAHOMETP, BBICOTOMED, ITOPIIHEBOM HACOC,



apeoMeTp), UCIIONB3Ys 3HAHUS O CBOMCTBAX (PU3UYCCKUX SBJICHHH W HEOOXOIUMBIC
bu3HUYeCcKre 3aKOHBI U 3aKOHOMEPHOCTH;

e TPUBOAWTH MPUMEPHI (HAXOAUTh HWHGOPMAIUIO O MpPUMEpax) IPAKTUYECKOTO
UCIIONIb30BaHUsl (PU3NYCCKUX 3HAHWUW B MOBCEIHEBHON XU3HU NJIsi 0OECIICUCHHS
0e30MacHOCTH TIpH OOpalIeHHH C NpHOOpaMu U TEXHUYECKUMHU YCTPOWCTBAMH,
COXPAaHEHHUS 3JI0pPOBbS U COOJIIOJICHUS HOPM OSKOJOTHYECKOTO TIOBEACHUS B
OKpYXarollei cpeae;

e OCYIIECTBIATH OTOOP MCTOYHHKOB WH(OPMAIMM B WHTEPHETE B COOTBETCTBUH C
3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMCIONIUXCS 3HAHUW W IyTeM
CPaBHEHHS PA3JIMYHBIX HWCTOYHUKOB BBIICISATH MH(POPMAIUIO, KOTOpPAs SBISCTCS
MIPOTHUBOPEYUBOM MITH MOXKET OBITh HEJIOCTOBEPHOM;

e WCMOJB30BaTh TMPH BBINIOJHEHUM YYCOHBIX 3aJaHUN  HAYYHO-TOMYJSIPHYIO
auTepaTypy (GU3MYECKOTO COJEp:KaHHUs, CIIPAaBOYHBIE MaTepUANbl, PECYpChbl CETH
WNuTtepHer, BianeTh NpHeMaMd KOHCHEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHUs
uH(pOpMaIIMU U3 OJIHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3J1aBaTh COOCTBEHHBIC KPATKHE MICHbMECHHBIE H YCTHBIC COOOIICHHS Ha OCHOBE 2—3
UCTOYHUKOB HH(pOpManuu (U3NYECKOTO COJEpKaHUs, B TOM YHUCIE IMyOIHMYHO
JienaTh KpaTKue cOOOIIEeHUs O pe3yJibTaTax MPOEKTOB MM yUeOHBIX UCCIEIOBaHUH,
OpyU 3TOM TPAMOTHO HCIIOJIb30BaTh W3YYECHHBIN MOHATHHHBINA ammapaTr Kypca
(bU3HKH, COMPOBOXKAATH BRICTYIJICHUE TTPE3EHTALIUCH;

e TpU BBINOJHEHUU YUEOHBIX MPOCKTOB M UCCIIEOBAHUN pacIpelesTh 00I3aHHOCTH
B TpyIIiE€ B COOTBETCTBUH C MOCTABJICHHBIMU 33J1a4aMU, CJICIUTH 32 BHITTOJIHCHHEM
IUIaHa JEWCTBHUM, aJe€KBAaTHO OIIEHMBAThH COOCTBEHHBIM BKJIad B JESITEIHHOCTDH
TPYIIbI, BBICTPAUBATh KOMMYHUKATHBHOE B3aMMOJICHCTBHME, YUYHUTHIBasE MHEHUE
OKPY’KAIOIIHX.

8-ii kiace

K xoHI1y 00yueHus B 8-m kJiacce npeMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE JOKHbI
OTpaXkaTh C(HOPMUPOBAHHOCTD Yy 0OYHAIOLINXCS YMEHUIA:

e JHCIIOJIB30BAaTh IMOHATHS: Macca U pasMepsl MOJIEKYJI, TEIJIOBOE ABUKECHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUSI BEILECTBA, KpUCTANIMYECKUEe U aMOp(HbIe Tena,
HACBHILICHHBIH M HEHACBHILEHHBIM @ap, BJIAXHOCTh BO3AyXa, TEMIIEpaTypa,
BHYTPEHHSS DHEPTUs, TEIUIOBOM JIBUIATEIb, JJIEMEHTAPHBIN dJIEKTPUUYECKUN 3apsi,
JIIEKTPUYECKOE I10JI€, NMPOBOJAHUKUA U AUDIEKTPUKH, IOCTOSHHBIN 3JIEKTPUYECKUN
TOK, MAarHUTHOE T10JIE;

e pa3nuyarh SABJICHUS (TEIUIOBOE PACIIMPEHHME M CXKATHE, TEIUIONEpeaayda, TEMI0BOe
paBHOBECHE, CMayMBaHWE, KallWJULIPHBIC SBJICHUS, HCIIAPEHHE, KOHACHCAIMS,
IUIaBJIeHWEe,  KpHUCTaIM3anus  (OTBepAEBaHUE), KHUIIEHUE, Terlonepeaaya
(TemIoNnpoOBOIHOCT, KOHBEKIIMSI, U3Ty4EHHE), JIIEKTPU3allUs TeJl, B3aUMOeHCTBHE
3aps10B, JEUCTBUS DJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMBbIKaHUE, B3aUMOJIECHCTBUE
MarHuTOB, JIEVCTBUE MAarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsI
UHAYKIUSA) O ONUCAaHMIO WX XapaKTEpHBIX CBOICTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

e pacro3HaBaTh MPOSBJICHUE U3YUEHHBIX (PU3MUECKUX SBICHUH B OKPYKaIOLIEM MUPE,
B TOM 4ucie (QU3NYECKUE SIBICHUS B NPUPOJE: MOBEPXHOCTHOE HATSKEHHE U
KallWJUISIPHBIE SIBIIEHUS B IPUPOJE, KPUCTAUIBl B NpHUpoAe, udnydeHue CoiHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHETa,
AIIEKTPUYECKUE SBJICHUS B aTMocdepe, 3IIEKTPHUECTBO JKUBBIX OpPraHHU3MOB,



MarHuTHOE 1oJje 3emiu, Apeid MosocoB, pojib MAarHUTHOTO TOJS IS )KU3HU Ha
3emiie, MOJIIPHOE CUSHUE, TIPU ATOM MIEPEBOAUTH MPAKTHUYECKYIO 3ajauy B yUeOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HMUECKUX SBICHUN;

e ONKCHIBATh W3YYEHHBIC CBOMCTBA Tel M (U3MUECKUE SBICHHS, HCIIONb3YS
(bu3nyeckre BeIMYHUHBI (TEMIIEpaTypa, BHYTPEHHSISI SHEPIHsl, KOJIMYECTBO TEILIOTHI,
yA€IbHAs TEIUIOEMKOCTh BEIIECTBA, YJENbHAs TEIUIOTA IUIABJICHMS, yJelIbHas
TEIUI0Ta MapooOpa3oBaHus, ylelbHas TEIUIOTa CrOpaHHs TOIUIMBA, KO3(M(GUIMEHT
II0JIE3HOTO JIEHCTBUS TEIJIOBOM MAallIMHBI, OTHOCUTENIbHAs BIIAKHOCTH BO3/YyXa,
JIEKTPUUECKUI 3apsifi, CHJIa TOKA, IEKTPHUUECKOE HAIPsKEHHE, CONPOTUBIICHUE
NPOBOJHHUKA, YJCIBHOE CONPOTHBICHHE BEIIECTBa, paboTa W  MOIIHOCTh
JIEKTPUUECKOr0 TOKA), PU ONUCAHUU MPABHIBHO TPAKTOBATh (PU3UUYECKUNA CMBICI
UCTIOJIb3YEMBIX BEJINYMH, 0003HAUCHUS M €IMHUIIBI (PU3NIECKUX BEITUYHH, HAXOAUTh
(bopMy:Ibl, CBA3BIBAIOIIME JAHHYIO ((U3UUECKYIO BEIMUUHY C IPYTMMHU BEIMYMHAMH,
CTPOUTH TPaPUKH U3YUCHHBIX 3aBUCUMOCTEH (PM3UUIECKUX BEIHUNH;

e XapakTepU30BaThb CBOWCTBA TeJ, (PU3UYECKUE SIBJICHHUS M IPOLIECCHI, HCIIOJIb3YS
OCHOBHBIE ITOJIO)KEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUU CTPOEHMS BELIECTBA,
IOPUHIUI CYNEPIO3UIMK TMosiel (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXPaHEHUS
3apsna, 3akoH Oma Juid ydacTka Lemnu, 3akoH J[xoymns—JIeHna, 3akoH coxpaHeHUs
SHEpPIruy, Ipu 3TOM J1aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3alHMCHIBATH €ro
MaTeMaTUYECKOE BbIPAKEHUE;

e OOBACHATH (PU3MUECKUE MPOLIECCHl M CBOMCTBA TeJ, B TOM YMCJIE€ U B KOHTEKCTE
CUTyalUl NPAKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa: BbIABIATb I[PUYMHHO-
CJIEZICTBEHHbBIE CBSI3U, CTPOUThH 00bACHEHHE U3 1—2 JOrMYEeCcKHUX I1aroB ¢ OOPOH Ha
1-2 wu3ydeHHBIX CBOMCTBAa (DM3MYECKUX SBICHUH, (HU3MUECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEH;

e pemaTth pacueTHble 3aJaud B 2-3 JEHCTBUS, MCIONb3Ysl 3aKOHBI U (HOPMYIIHI,
CBsI3bIBalOIME (PU3MUECKHE BEIUYMHBI: HAa OCHOBE aHalM3a YCJIOBHA 3aJjaudl
3aMMCchIBaTh KPATKOE YCIOBUE, BBISBIIATH HEJOCTATOK JIaHHBIX JIJISl peIIeHNUs 3aa4H,
BBIOMPATH 3aKOHBI M (POPMYJIbI, HEOOXOTUMBIE ISl €€ PEeIlIeHH s, TPOBOAUTH pacueThl
U CpaBHUBATh IOJYYEHHOE 3HadeHHE (U3MUYECKON BETUYMHBI C HU3BECTHBIMU
JTAaHHBIMH;

e pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO PELIMTh MPU MOMOLIM (PU3MUECKUX
METOJOB, HCIOJb3ysd OINHCAHUE MCCIENOBAaHUA, BBIIEIATH IIPOBEPAEMOE
MPEIOJIOKEHNE, OLEHUBATh MPAaBUIBHOCTh MOPSAAKA MPOBEACHUS HCCIEI0BaHMS,
JieNaTh BBIBOJIBL;

e TPOBOJUTH ONBITHI 10 HAOIIOEHUIO (PU3NUECKUX SIBICHUN MU (PU3NUECKUX CBOMCTB
Tesl (KamWUISpHBbIE SIBICHUS, 3aBUCHUMOCTH JIaBJIEHUs BO3JyXa OT €ro oonema,
TEMIEPATYpPbl, CKOPOCTU MPOIecca OCTHIBAHUS M HArpeBaHUs MPU U3ITYyYEHUH OT
[[BETa M3JTy4arolel (MOTI0Iaoleil) MOBEPXHOCTH, CKOPOCTh UCTIAPEHHS BOJBI OT
TEMIEPATypbl KUAKOCTH W IUIOIIAAN €€ TOBEPXHOCTH, JJIEKTpU3aLUsi Tel U
B3aMMOJEMCTBUE  DJIEKTPUYECKMX  3apsioB, B3aMMOJCHCTBHE  IOCTOSHHBIX
MarHuToOB, BU3YyaJHM3alisi MarHUTHBIX IOJIEH MOCTOSHHBIX MAarHUTOB, IEHCTBHS
MarHMTHOTO TOJS Ha MPOBOAHHMK C TOKOM, CBOMCTBA 3JEKTPOMAarHuTa, CBOMCTBA
JJIEKTPOABUTATENsl  MOCTOSHHOIO  Toka):  (opMynIHpoBaTh  MpPOBEpSEMbIE
OpPENONIoXKEeHUs, COOMpaTh YCTAaHOBKY U3 MPENJIOKEHHOro 000pya0BaHus,
ONMCHIBATh XOJ ONBbITa U (OPMYJIUPOBATH BHIBOJIBI;

e BBINOJIHATH IPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTENBHOM BIIAXXHOCTH BO3/1yXa,
CHJIBI TOKAa, HANpSIKEHUS C MCIOJIb30BAHWEM aHAJIOTOBBIX MPUOOPOB M JATUYUKOB
(¢U3MUeCKUX BEJIWYHMH, CPABHUBATH PE3yJbTaThl U3MEPEHHUH C y4eTOM 3aJaHHOM
a0COJIFOTHOM MOTPEITHOCTH;



e IIPOBOJAUTH MCCIIEOBAHNE 3aBUCUMOCTH OAHOMN (PU3NUECKOM BEITMUUHBI OT APYTo ¢
MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTb COIPOTUBIIEHHS IPOBOJHUKA
OT €ro JUIMHBI, IUIOINAAM IONEPEYHOro CEYEHHUs M YAEIBHOI'O CONPOTHBIICHUS
BElIECTBA POBOJIHUKA, CHJIbI TOKA, UAYLIETO Yepe3 IPOBOAHUK, OT HANPSKEHUS HAa
IIPOBOJIHUKE, HCCIIEOBAHUE I1OCIEI0BATEIbHOIO M MapalIeIbHOTO COECIUHEHUH
IPOBOJHHUKOB): IJIAHUPOBATh HCCIEIOBaHME, COOMPATh YCTAaHOBKY U BBIMOJIHATH
U3MEpEHus, cileaysd NpeAJIOKEHHOMY IUIaHy, (UKCHpPOBATh  PE3yJIbTaThl
MOJYYeHHOH 3aBUCHMOCTH B BHJAE TaOMUIl W rpaduKOB, AENaTb BBIBOJBI 110
pe3yJabTaTaM MCCIEeI0BAHNUS;

e TPOBOJAUTH KOCBEHHBIC M3MEPEHUS (PU3MUECKUX BENUYMH (yIeIbHAS TEIUIOEMKOCTb
BEIIIECTBA, COINPOTHBIIEHUE IPOBOJHUKA, paboTa M MOIIHOCTH 3JIEKTPUYECKOTIO
TOKa): MJIAHUPOBATH U3MEPEHUS, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEYS
IPEUI0KEHHON MHCTPYKLUH, U BBIYUCIIATh 3HAUYCHUE BEIUYHMHBI;

e coONrONaTh TpaBWIa TEXHUKHM O€30macHOCTH mpu pabore ¢ J1abopaTOPHBIM
000py10BaHUEM;

e XapaKTEpHU30BaTh IPUHLIUIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPONCTB C ONOPOH Ha UX ONMCaHUs (B TOM YUCIE: CUCTEMA OTOIUIEHUS JOMOB,
TUTPOMETp, TapoBas TypOMHA, aMIIEPMETp, BOJBTMETP, CUETUUK DIEKTPUUECKON
SHEpPIruH, 3JIEKTPOOCBETUTENbHbIE HPUOOPBI, HArpeBaTENIbHBIE 3IEKTPOIPUOOPHI
(mpuMepsbl), SIEKTPUUECKUE NPEAOXPAHUTENHN, IEKTPOMArHuT, IEKTPOJIBUTaTEINb
IIOCTOSIHHOTO TOKa), HCHOJb3Yysl 3HAHUS O CBOMCTBaX (DUM3MYECKUX SIBICHUH U
HE0O0X0IMMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

e pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOWCTBA U M3MEPUTEIbHbIE MPUOOPHI 1O
CXeMaM M CXEMaTUYHbIM pUCYHKaM (PKUJIKOCTHBIH TEpPMOMETp, TEPMOC,
IICUXPOMETP, THUIPOMETP, JBUraTellb BHYTPEHHEIO CrOpaHus, 3JIEKTPOCKOII,
peocTtar), COCTaBIATH CXEMbI JJEKTPUUECKHUX Lened C IOC/IeOBaTeIbHbIM U
napajjielibHbIM COEJMHEHUEM 3JEMEHTOB, pa3jinyas YCIOBHbIE 0003HAUYEHUS
AJIIEMEHTOB JIEKTPUYECKUX LIETIEH;

e TMPHUBOJUTH MpPHUMEPhl (HAXOAUTh HHGPOPMALMIO O TMpHUMEpax) HPaKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHON XU3HU NJIsl 0OecreyeHHs
6e30macHOCTH MpH OOpallleHuH ¢ MpUOOpaMU M TEXHUYECKMMHU YCTpOICTBaMu,
COXpAaHEHHUs 3/I0pOBbS U COOJIIOJIEHUS HOPM 3KOJOTMYECKOrO ITOBEACHUS B
OKpYXKaroIleH Cpeae;

e OCYILECTBJIATh MOUCK HMH(pOpManuu (PU3MUECKOTO COJECpKaHUS B MHTEpHETE, Ha
OCHOBE MMEIOUINXCS 3HAHWM WM IIyTEM CPAaBHEHUS IOIOJHUTEIbHBIX HNCTOYHHKOB
BBIIETATh MH(OpMAIMIO, KOTOpas SBJISETCS MPOTUBOPEUMBOM MM MOXKET OBITh
HEJIOCTOBEPHOM;

e HCMOJb30BaThb TMpPH BHIIOJHEHUH YYEOHBIX 3aJaHUN  HAYYHO-MOIMYJISIPHYIO
JAUTEpaTypy (HU3UYECKOro COAEp)KaHUs, CIpaBOYHbIE MaTepHalbl, PECYpChl CETH
WUuTepHer, BiIajeTb NpUEMaMU KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
UH(OPMAIIUU U3 OJHOI 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBbIE M KPATKHE YCTHBIE COOOIIeHMs, 00001as
UH(POPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB (PU3NYECKOTO COAEPIKaHUs, B TOM YHCIIE
nyOJIMYHO TPEACTABIATH pe3yNbTaThl MPOEKTHOW WM  HCCIeA0BaTEIbCKOM
JEATENIBHOCTH, IPU 3TOM TIPaMOTHO MCIIOJIb30BaTh W3YUYEHHBIH IOHATHIHBIN
anmnapar Kypca (GU3MKH, CONPOBOXK/IaTh BBICTYIUIEHNE TIPE3EHTALINEH;

e TIIpH BBHINOJIHEHUU YUEOHBIX MPOEKTOB M HCCIECIOBAHUN (PU3UYECKUX IPOIECCOB
pacnpeaensTh 00S3aHHOCTH B TPYMIIE€ B COOTBETCTBHUH € MOCTAaBICHHBIMU 33/1a4aMH,
CIIEIUTh 32 BBINOJIHEHMEM IUIaHA JEHCTBUII M KOPPEKTHPOBATh €ro, aieKBaTHO
OLICHMBaTb COOCTBEHHBI BKJIAJ B JEATEIBHOCTh TIPYMIbL, BBICTPAUBAThH



KOMMYHUKAaTHBHOE  B3aUMOJACHCTBHE, TMPOSBISAS  TOTOBHOCTH  pa3permarb
KOH(JIUKTHI.

9-ii KJacc

K xoniry o0yuenus B 9-m kJjiacce npeIMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOKHbI
OTpaXkaTh C(HOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHHIA:

e HCIONB30BATh IOHATHS: CHUCTEMa OTCUETa, MaTepHalbHas TOYKa, TPACKTOPUS,
OTHOCHUTEJIBHOCTh ~ MEXaHMYeCKOro  JBW)KeHUs,  Jaedopmauus  (ynpyras,
IUIACTUYECKasl), TPEHHUE, IIEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTb H
Heperpy3Ku, LEHTP TSHKECTH, a0COIIOTHO TBEPIOE TEJO, LIEHTP TAKECTU TBEPAOIO
TeJa, pPaBHOBECHE, MEXaHMUYECKHE KOJIeOaHWs W BOJHBI, 3BYK, HH(QPa3BYK U
YJIBTPa3BYK, 3JEKTPOMAarHUTHbIE BOJIHBI, IIKala 3JEKTPOMAarHUTHBIX BOJIH, CBET,
OMU30PYKOCTh U JAJTBHO30PKOCTh, CIIEKTPHI MCITyCKaHHUS W TOTJIOMICHUs, anbda-,
Oera- 1 raMMa-U3JIy4yeHHsl, U30TOIBbI, sIepHAst YHEPTEeTHKA;

e pa3nMyarth SBICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIUHEHHOE IBUKCHUE,
PaBHOYCKOPEHHOE IMPSMOJMHEHHOE JBM)KEHHE, CBOOOAHOE MaJeHUE Tel,
paBHOMEpPHOE JBM)KCHHE TI0 OKPYKHOCTH, B3aHMMOJACWUCTBHE TE€Jl, PEAKTUBHOE
JIBIDKEHUE, KoJieOaTelIbHOE IBM)KEHHUE (3aTyXaolUe U BbIHYKCHHbIE KOJeOaHus),
pe30HaHC, BOJHOBOE  JABIDKCHUE, OTPaKCHHME  3ByKa, MPSIMOJIUHENHHOE
pacrpocTpaHeHHe, OTPaKEHHWE U IpeJIOMJIEHHE CBeTa, IIOJHOE BHYTpPEHHEE
OTpaXXEHHUE CBETA, Pa3JIOKCHHUE OEJI0ro CBETa B CIEKTP U CIOKEHUE CIIEKTPAIbHBIX
I[BETOB, JMCIIEPCUsl CBETa, €CTECTBEHHAs paJMOAKTHUBHOCTb, BO3HUKHOBEHHE
JMHEWYATOr0 CHEeKTpa M3IYUYSHHS) M0 OMHCAHWIO UX XapaKTePHBIX CBOWCTB W Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOLIHUX JaHHOE (PU3NUECKOE SBIICHUE;

e pacro3HaBaTh MPOSBICHUE NU3YYCHHBIX (PU3NYECKUX SBICHUH B OKPYKAFOIIEM MHPE
(B ToM ymcne (QU3MUECKUE SIBICHUS B MPHUPOJIE: NMPUINUBBI U OTJIMBBI, JTBHKEHUE
riaHeT COJIHEYHOW CHCTEMBI, PEAaKTHBHOE JBIDKEHHE JKHUBBIX OPraHU3MOB,
BOCIIPHSTHE 3BYKOB MBOTHBIMH, 3€MJIETPSICEHUE, CEIICMUYECKHE BOJHBI, IlyHAMH,
9X0, IIBETA TEJ, ONTHYECKHE SBJICHUS B TPHUPOJE, OHOIOTHYECKOE JeiCTBHE
BUJMMOTO, YJIbTPa(HOIETOBOIO M PEHTI€HOBCKOIO H3JIyYeHHMH, €CTeCTBEHHBIN
paZMoOaKTHBHBIA ()OH, KOCMHUYECKHUE JIy4H, PAIMOAKTHBHOE U3ITYUCHUE TTPUPOTHBIX
MHUHEpaJIOB, JeHCTBHE PaIMOaKTUBHBIX M3JyYeHMH Ha OpraHu3M 4elloBeKa), Ipu
3TOM TEPEBOJUTH MPAKTUYECKYIO 3a/auy B Y4€OHYIO, BBIICISATH CYIIECTBEHHBIE
cBOMCTBA (IIPU3HAKH) (PUBNUECKUX SIBIICHHIA;

e ONNCHIBATh HW3YyYEHHBIE CBOWCTBA Tel ¥ (HU3WUECKUE SBICHHS, WCIIONb3YS
¢u3nueckue BeMMUMHBI (CpelHsss W MIHOBEHHass CKOpOCTb Tela IpH
HEPaBHOMEPHOM JIBIDKEHUH, YCKOPEHHE, IepeMelIeHne, MyTh, YIIIOBasi CKOPOCTH,
CHJIa TPEHHUS, CUJIa YIIPYTOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOIHOTO MaIeHus, BeC
TeNa, WMIYJIbC Tella, HWMITYJIbC CHJIBI, MEXaHW4Yeckas paboTa W MOIIHOCTD,
NOTEHIMAJIbHAs OSHEPrus Teja, MOJHATOrO HaJ IOBEPXHOCTBIO  3€MIIH,
MOTEHIMATbHAS JHEPTHS CXKATOM TPYKUHBI, KUHETHYECKas DSHEPTHs, IOJHAsI
MeXaHMYeCKasi YHEpPrusi, Nepruo] U 4yacToTa KojeOaHHi, JJIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, IMOKAa3aTellb MPEIOMIICHHS CpEIbl), TPH
ONUCAaHUM TPABWIBHO TPAKTOBAaTh (DPM3NYECKUN CMBICT HCIIOJIb3YEMBIX BEJIMYMH,
0003HaYeHHs] M  €IWHUIBl (QU3NYECKHX BEIUYMH, HaxoguTb (OPMYIIbI,
CBSI3bIBAIOIME JTAaHHYIO (PU3MUYECKYIO BEJIMUUHY C JAPYTMMH BEIMYUHAMHU, CTPOUTH
rpauKy U3y4EHHbBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;



e XapaKTEepU30BaTh CBOWCTBA T, PU3NUYECKUE SIBICHUS U IIPOLIECCHI, UCIIONIb3Y S 3aKOH
COXpaHEHHS SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS, IPHHLUI CYNEPIO3UIIUU CHIL,
NPUHLIMII OTHOCUTENbHOCTU ['anuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHs
UMITYJIbCa, 3aKOHBl OTPAKEHHUS M TIPEJIOMIICHHUS CBETa, 3aKOHBl COXPaHEHHS
3apsSA0BOIO M MacCOBOTO YHCENl MPU SIIEPHBIX pPEaKIUsAX, MpU 3TOM JaBaTh
CJIOBECHYIO (HOPMYITUPOBKY 3aKOHA U 3aIMCHIBATH €0 MAaTEMATHYECKOE BBIPAKEHUE,

e OOBIACHATH (PU3NYECKUE MPOLECCHl U CBOICTBA Tel, B TOM YHCIIE U B KOHTEKCTE
CUTyallMii NPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa: BBIABIATH IPUYUHHO-
CJIEICTBEHHBIE CBSA3H, CTPOUTH 00BACHEHUE U3 2—3 JIOTUYECKUX IIAaroB C OMOpPOi Ha
2-3 UW3yYEHHBIX CBOMCTBa (PU3MUECKUX SIBICHUN, (U3UUYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTE;

e peuaTh pacueTHbIC 3ahaud (ONMPAIOLIMECS HAa CHUCTEMY W3 2-3 ypaBHEHMH),
UCIIOJIB3YS 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE (PU3UUECKUE BETUYMHBI: HA OCHOBE
aHaJM3a yCJIOBHS 3a[a4d 3alMCBhIBaTh KPATKOE YCJIOBUE, BBIBIATH HEJOCTAIOIINE
WK W30BITOUHBIE JaHHBIE, BBHIOMPATh 3aKOHBI U (HOPMYIJBI, HEOOXOIUMBIC IS
pelieHusi, MPOBOIUTH pAacyeThl W OLEHHBATH PEATUCTHYHOCTH TOJTYYEHHOTO
3HaYeHUS (PU3NYECKON BETUUHHBI;

e pacro3HaBaTh MPOOJEMBI, KOTOPHIE MOYKHO PEIIUTh IMPH TOMOIIM (HU3HYECKHX
METOJIOB, HCIIONIb3Yys ONHCAaHWE KCCIEAOBAaHUA, BBIICIATH IPOBEPSEMOE
IPEIOI0KEHNE, OIICHUBATh MPABHIBLHOCTH MOPSAKA MPOBEACHUS HCCIECI0BAHNUS,
JIeJIaTh BBIBOJIbI, UHTEPIPETUPOBATH Pe3yIbTaThl HAOIIOCHHUI U OMBITOB;

e TIPOBOJUTH OTBITHI ITO HAOIIOIEHUIO (PU3UUYECKUX SIBJICHUN HITN (PU3NIECKUX CBOWCTB
Ten (M3yuyeHHe BTOPOTO 3akoHa HbBIOTOHA, 3aKOHA COXpaHEHUS SHEPruH,
3aBHCUMOCTh TEpHOAa KOJICOAHWH TPYXKHUHHOTO MAasTHHKA OT MAacChl Ipy3a M
JKECTKOCTU TPYKMHBI W HE3aBHUCHUMOCTh OT aMIUIMTYABl MajbIX KojeOaHuH,
NPSMOJIMHEHHOE PacIpOCTpaHEHHE CBETa, pa3jioKeHHue Oenoro cBera B CIEKTP,
U3y4eHHe CBOICTB M300pa’keHHsI B IJIOCKOM 3€pKaje U CBONCTB M300pakeHUs
npeaMeTa B coOMparomiei JuH3e, HaOII0ACHUE CTUIONTHBIX U JIMHEWYAThIX CIIEKTPOB
U3IY4YEHHUs1): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
000py/TOBaHUs, OTIMCHIBATH XO/I OTIBITA M €T0 PE3YIBbTaThI, (HOPMYITUPOBATH BHIBOJIBI,

e TPOBOJAUTH NMPH HEOOXOIUMOCTH CEPUIO MPSAMBIX U3MEPEHUll, onpenenss cpeiHee
3HaueHUE U3MepsieMol BeNUYMHBI ((POKYCHOE PACCTOSIHHE COOMparoliedl JIUH3BI),
000CHOBBIBaThH BHIOOP Crioco6a nu3mMepeHus (M3MEpUTEIHLHOTO MPHOopa);

e TIPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTEH (DPM3NYECKUX BEIMYWH C MCIIOJIB30BAaHHEM
OpSMBIX H3MEPEeHu# (3aBUCHUMOCTb IMyTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM
JBIDKEHUN 0€3 HayallbHOW CKOpPOCTH, IepHoja KoJeOaHWil MaTeMaTH4ecKoro
MasiTHUKA OT JUTMHBI HUTH, 3aBUCIMOCTH yTJia OTPAXKEHUS CBETA OT yIJia MajaeHus u
yriaa TpeloMIIEHHS OT yIWla TajeHWs):. IUIAaHUPOBaTh  HCCIIEJOBAHHE,
CaMOCTOSITENIbHO CcOOMpPaTh YCTAHOBKY, (PUKCHUPOBATH pPE3YyJbTAThl IOIyUYEHHOMN
3aBUCUMOCTH (PM3MUYECKUX BEIIMYHMH B BUJIE TAOJHUI] ¥ TPAdUKOB, AETATh BEIBOBI 10
pe3yJbTaTaM MCCIIEeIOBAHNUS;

e TPOBOJWUTH KOCBEHHBIC HM3MEpPEHHS (PU3MUECKUX BEIMUYUH (CpPEemHSsT CKOPOCTh U
YCKOpPEHHE Tela TMpH pPaBHOYCKOPEHHOM JBH)KEHUH, YCKOpEHHE CBOOOIHOIO
NaJIeHUs, )KECTKOCTh MPYKHHBI, KOAPPHUIIMEHT TPEHHUS CKOJILKCHHUS, MEXaHHUECKast
paboTa W MOIIHOCTb, YacToTa M TMEpHoA KojeOaHUl MaTeMaTH4ecKoro u
NPY>XKHHHOTO MasTHUKOB, ONITHYECKAsl CHJIa COOMpArONIeH JINH3bI, PaIiOaKTHBHBIN
¢GoH): TUTAHUPOBATh HM3MEpPEHHsI, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBITTOJTHATH U3MEPEHUS, CIETysI IPEII0KESHHON HHCTPYKITHH, BRIYUCIATH 3HAYCHNE
BEJIMYMHBI W AaHAJIM3MPOBATH IOJIyYEHHBIE pPE3yJbTaThl C Y4YeTOM 3aJaHHOMN
MOTPEIIHOCTH U3MEPEHUM;



coOnofaTh MpaBuia TEXHUKM O€30MacHOCTH mpu padoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIC MPHU3HAKU M3YyYEHHBIX (DU3MUECKUX MOJEJei: MaTepuanibHas
TOYKa, a0COJIIOTHO TBEPAOE TEJO, TOUCUHbI UCTOYHUK CBETA, Jy4, TOHKAs JIMH3A,
IJIaHETapHask MOJIEb aTOMAa, HYKJIOHHAs: MOJEJIb AaTOMHOTO S11pa;

XapaKTEepPU30BaTh MPUHIUIIBI JEUCTBUS HM3YUYCHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpOM HAa HMX omucaHus (B TOM YHCIE: CHUAOMETp, HaTYHKU
IIOJIOKEHHUS, PACCTOSIHUSI U YCKOpPEHMs, pakeTa, »3XOJO0T, OYKH, IEpPUCKOII,
doroanmapar, ONTHYECKHE CBETOBOJbI, CIEKTPOCKOM, JO3UMETp, Kamepa
Bunbcona), ucnonb3ys 3HaHUS O CBOMCTBAX (PM3MUECKUX SBJICHUN U HEOOXOTUMBIE
buznyecKkrue 3aKOHOMEPHOCTH;

KCII0JIb30BaTh CXEMbI M CXEMAaTUYHBIE PUCYHKH U3YUYEHHBIX TEXHUUYECKUX YCTPOUCTB,
MU3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTUYECKHX MPOIIECCOB MPHU PEHICHUU Y4eOHO-
IIPAKTUYECKUX 3a/1a4, ONITUYECKUE CXEMBI JI IOCTPOEHUS N300paKEHUH B INIOCKOM
3epKajie U coduparouieit TuH3e;

MPUBOJIUTL TMPUMEPHI (HAXOAWTh HWH(POPMAIMIO O TpHUMEpax) MPAKTHISCKOTO
UCIIONIb30BaHUsl (PU3NYECKUX 3HAHWUN B MOBCEIHEBHON XKU3HU NJsi 0OecredeHHs
0€30MacCHOCTH TpH OOpaleHnH ¢ MPUOOpaMU M TEXHUYECKHMHU YCTPOHCTBaMH,
COXPAaHEHUS 3JI0pPOBbS U COOJIIOJIEHUS HOPM DSKOJOTHYECKOTO TOBEACHUS B
OKpYXaroIlIei Cpeae;

OCYIIECTBIATh MOUCK WHGOpMaluu (PU3NYECKOTO COJEpKaHUs B HMHTEPHETE,
CaMOCTOSITENIEHO (hOPMYIUPYS MMOMCKOBBIA 3alpoC, HAXOIUTHh IyTH OINPEACIICHHUS
JIOCTOBEPHOCTH TONYyYeHHOW HMH(OpMAalMM HAa OCHOBE MMEIOIIMUXCS 3HAHUU U
JIOTIOJTHUTEIbHBIX HICTOYHHUKOB;

WCIONIb30BaTh TPU  BBIMOJTHEHUHM Y4YEOHBIX 3aJaHUl  HAay4YHO-TIOMYJSPHYIO
auTepaTypy (U3NYECKOTO COJIEp)KaHHus, CIPpaBOYHbIE MaTepUalbl, PECYpPChl CETH
WuTepHeT, BIajeTh NpHUEMaMH KOHCIIEKTHPOBAHHS TEKCTa, MPEoOpa3oBaHUS
nH(OpMaIUU U3 OJTHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE HH(OpMaIU
U3 HECKOJIbKMX MCTOYHHUKOB (PM3MUYECKOTO COAEp KaHMsI, MyOIMYHO MPEICTaBISTh
pe3yJIbTaThl MPOEKTHOM WM HCCIEN0BATENIbCKONW JAEATEIbHOCTH, IPU 3TOM
rpaMOTHO HCIIOJb30BaTh M3YYEHHbI MOHSATUMHBINA anmapar M3y4aeMoro pasjiesia
(GU3MKN 1 CONMPOBOXKJIATh BBICTYIIJICHHE IPE3CHTALMEH C y4eToM 0COOeHHOCTEH
ayJIMTOPUHU CBEPCTHUKOB.



TemaTu4yeckoe MIAHUPOBAHUE

7-1 KJace

Ne | HammeHnoBaHue
n/ |pa3aenoB M TeM
I | HOporpamMmsbl

KoauuecTBO 4acoB

Bceer | KoHTpOJIbHBI
0 e padoThl

IIpakTnyeckn
e padoThl

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/bHbIE

pecypchl

Pa3nen 1. ®usuka u ee poJib

B IO3HAHUHU OKPY’KAal0UmIero Mupa

DUBIKA — HAVKA bubanoreka LIOK

1.1 y 2 https://m.edsoo.ru/7f41619
0 IIPUPOJIC A
DOUBHYCCKIE bu6mmoreka [IOK

1.2 2 1 https://m.edsoo.ru/7f41619
BEJTUYHMHBI 4
EcrectBenno- bub6mmoreka [IOK

1.3 | Hay4HBIN METOL 2 1 https://m.edsoo.ru/7f41619
ITO3HAHMS 4

Wroro no pazneny 6

Pa3nea 2. IleppoHavyanbHbIe

CBCACHHUS O CTPOCHUM BeIIECTBA

CrpocHIie bubmuoreka [JOK

2.1 p 1 https://m.edsoo.ru/7f41619
BEIllECTBA 4
JBr>xeHue u
B3aUMO/ICVCTBU Bubmmozexa TOK

2.2 2 1 https://m.edsoo.ru/7f41619
€ YaCTHII 4
BeIecTBa B
ArperatHble bub6nuorexa [IOK

2.3 | coctosiHusA 2 https://m.edsoo.ru/7f41619
BEILIECTBA 4

Hroro no paszueny 5

Paznen 3. /IBuskeHue u B3auMo/ieiicTBHE Tel
MexaHudeckoe Bubmiorexa IIOK

3.1 3 https://m.edsoo.ru/7f41619
JBIKEHUE 4
WNuepuns, bubnnoreka [JOK

3.2 | macca, 4 1 https://m.edsoo.ru/7f41619
IJIOTHOCTH 4



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
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

bubmuorexa [JOK

3.3 | Cuna. Buapl cun| 14 1 2 https://m.edsoo.ru/7f41619
4

Nroro no pazgeny 21

Pasnen 4. /laBjieHue TBepAbIX TeJl, KUAKOCTEH U ra30B

[laBiienue.
[Tepenaua
JTaBJICHUS bubmuorexa [JOK
4.1 | TBepABIMU 3 https://m.edsoo.ru/7f41619
TeIaMH, 4
KUJIKOCTIMH H
razaMu
bubmuoreka [JOK
4.2 Hlapnerue 5 https://m.edsoo.ru/7f41619
KUJIKOCTH 4
bubmuoreka [JOK
43 Atmoceproe 6 https://m.edsoo.ru/7f41619
JIaBJICHUC A
[elictBue
SKUJIKOCTH U bu6mmoreka [{OK
4.4 |ra3a Ha 7 1 3 https://m.edsoo.ru/7f41619
HOTPYKEHHOE B 4
HUX TEJIO
Hroro no paszneny 21
Pa3nes S. PaGora 1 MOIIHOCTB. JHEPrus
bu6mmoreka [IOK
5.1 Padora u 3 1 https://m.edsoo.ru/7f41619
MOIIIHOCTb 4
bu6mmoreka [IOK
5.2 Hpocrsie 5 1 https://m.edsoo.ru/7f41619
MEXaHU3MBI 4
bu6nmoreka [JOK
5.3 |Mexammeckag |-, 1 https://m.edsoo.ru/7f41619
SHEPTHUs 4
Hroro no paszueny 12
bu6mmorekxa [IOK
[ToBTOpEHME 3 https://m.edsoo.ru/7f41619
4
OBUIEE
KOJIMYECTBO
YACOB I10 68 3 1

I[TPOIT'PAMME



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
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-i1 kj1acce

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne | HammeHoBaHMe
/ (uudgposbie)
| PAINCAOB MTEM | Beer | KonTposibhbl | [IpaKTHYECKH | gGpazoBaTebHbIe
| MpOrpaMmel 0 e padoThI e padoThI pecypebl
Pasnen 1. TermoBble siBiaeHUs
Crpoenue u bubnmnoreka HOK
1.1 | coiicTBa 7 https://m.edsoo.ru/7f4181c¢
BeIeCTBa (S
TeroBbe bubmuorexa [JOK
1.2 21 1 4 https://m.edsoo.ru/7f4181¢
MIPOLIECCHI .
Utoro no pazgeny 28
Pazjen 2. DiekTpuyeckue U MATHUTHBIE SIBJICHUS
DIIEeKTPUUYECKHE
3apsiJIbl. bubnuorexa [HOK
2.1 | 3apskeHHBbIE TEna 7 1 https://m.edsoo.ru/7f4181c
U UX e
B3aWMO/ICHCTBUE
[TocTosHHBIN bu6nuoreka [IOK
2.2 | anexTpuyecKuit 20 1 7 https://m.edsoo.ru/7f4181c
TOK e
bu6nuoreka [IOK
2.3 MarunTibre 5 0,5 https://m.edsoo.ru/7f4181¢
SIBIICHUS .
bu6nuoreka [IOK
2.4 IeKTPOMATHHUTHA 5 1 1 https://m.edsoo.ru/7f4181¢
ST MHTYKITAS .
Hroro no paszneny 37
bu6nuoreka [IOK
IToBTOpEeHME 3 https://m.edsoo.ru/7f4181c¢c
e
OBILEE
KOJIMYECTBO
YACOB I10 08 3 13,5

[TPO'PAMME



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

9-i1 KJ1acce

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne | HammeHoBanme (npoBbIe)
n/ | pasienoB M TeM | Beer |Kontpoasns | IpakTuueckn 00pazoBaTeIbHbIe
| MpOrpaMmel 0 e padoThI e padoThI pecypeb
Pa3znea 1. Mexannueckue siBJeHHS
Mexanuueckoe
P — bubnmoreka [JOK
1.1 10 1 https://m.edsoo.ru/7f41a4a
CIIOCOOEBI €ro 5
OITUCAHUS =
BzaumoneiictBue Bubmioreka IJOK
1.2 15 1 1 https://m.edsoo.ru/7f41a4a
TEN 5
3aKOHbI bu6mmoreka [IOK
1.3 7 1 https://m.edsoo.ru/7f41a4a
COXpaHEeHUs 5
Wroro no pazneny 32

Pa3zgen 2. MexanunudecKue KoJe0aHUA M BOJHBI

MexaHnndeckue bubanoreka IIOK

2.1 5 1 https://m.edsoo.ru/7f41ada
KOJICOaHMS 6
MexaHndeckue bubanoreka IIOK

2.2 5 1 https://m.edsoo.ru/7f41a4a
BOJIHBI. 3BYK 6

Uroro no pazgeny 10

Pa3pnen 3. DuekTpoMarHuTHoe

moJIe M1 3JICKTPOMArHuTHbIC¢ BOJIHBI

DJIEKTPOMArHUTHO
e nonepn bubnuotexa [JOK
3.1 5 1 https://m.edsoo.ru/7f41a4a
AIIEKTPOMATrHUTHBI 6
€ BOJIHBI =
Hroro no pazaeny 5

Pa3nen 4. CBeToBbIe AAIBJICHUSA

3aKoHBI but6mmorexa [IOK

4.1 | pacnpocTpaHeHus 4 https://m.edsoo.ru/7f41ada
CBETa 6
JIMH3EI 1 bu6nmoreka [JOK

4.2 | onTUYECKHUE 4 1 https://m.edsoo.ru/7f41ada
PUOOPEI 6



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

Paznoxenune

bubmuoreka [JOK

4.3 | Gesoro ceera B 1 https://m.edsoo.ru/7f41a4a
CIICKTP 6
Hroro no pazneny 9

Pa3pen 5. KBanToBblIe IBJICHUSA

Ucnyckanue n

bubmuorexa [JOK

5.1 | mormomieHue cBera 3 https://m.edsoo.ru/7f41a4a
aTOMOM 6
bubmuoreka [JOK
5.2 Crpocnue 4 https://m.edsoo.ru/7f41a4a
aATOMHOTO si7Ipa 6
bu6mmoreka [IOK
5.3 | AnepHble peakuu 5 https://m.edsoo.ru/7f41a4a
6
Utoro no pazgeny 12
OBIIEE
KOJMYECTBO 63
YACOB I1O0

I[TPOT'PAMME



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

IloypouyHoe mJIaHUPOBaHUE

7-1 KJace

KoJsim4ecTBo yacos DJIEeKTPOHHbBIE

Ne
n/

Tema ypoka

dusnka —
HayKa o
MpUpPOJIE.
SIBenns
MPUPOIBI
duznueckue
SIBJICHUS

Bce

ro

KonTpoa
bHbIE
padoThI

IIpakTHye
cKHe
padoThI

Jlara

usyue
HHUA

uudgposbie
o0pa3oBaTte/ibH
ble pecypchl

duznueckue
BEJIMUYUHBI U
UX U3MEpPEHUE

JlaGopaTtopHas
paborta
"Onpenenenune
IIEHBI JICJICHUS
KB
U3MEPHUTEITBHO
ro mpubopa"
Metonasl
HAyYHOTO
MO3HAHUS.
Ornucanue
buznuecKux
SIBJICHUH C
MTOMOIIIBIO
MoJielIed

bubmnmnoreka
LHOK
https://m.edsoo.ru/
ff09f72a

JlaGoparopHas
pabora
"Onpenenenue
pa3MepoB
MaJjbIx Teinl. "

Crpoenue
BEILIECTBA.
OnbITHI,
JTIOKa3bIBAIOIIN
€ JTUCKPETHOE
CTpPOEHHUE

bubnunoreka
1HOK
https://m.edsoo.ru/
ff09fe0a



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

BEIIeCTBA.
OneHka
auamerpa
aToMa
METOJIOM
pAIoB (¢
UCIIOJIb30BaHU
eM

¢dororpadmii)

JBmxenue
YaCTHUI]
BEILIECTBA

Ypok-
HCCIICIOBAHUE
«OMNBITH IO
00HapyKEHUIO
IEUCTBUS CHII
MOJICKYJISIPHOT
0
MIPUTSDKCHUS. )

Bubmnoreka
HOK
https://m.edsoo.ru/
ff0a013e

10

ArperarHbie
COCTOSTHUS
BCIIECTBA.
OcobeHHOCTH
arperaTHbIX
COCTOSIHUM
BOJBI.

11

12

13

14

O600mmenue
0 pa3aeny
«ITepBoHauanp
HBIE CBEACHUS
0 CTPOCHHUH
BEILIECTBA

MexaHH4eCcKO
€ JIBIDKCHHE.
PaBHOMepHOE
H
HEPaBHOMEPHO
€ JIIBIKCHHE

CxopocTb.
Enauner
CKOpPOCTH

Pacuer iyt u
BPEMEHHU
JBAYKEHUS

bubnuoreka
1HOK
https://m.edsoo.ru/
ff0a0378

Bubnuoreka
HOK
https://m.edsoo.ru/
ff0a05¢c6

Bubnuoreka
HOK
https://m.edsoo.ru/
ff0a079¢

Bubianoreka
HOK

https://m.edsoo.ru/
ff0a0ae4



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4

15

WNuepuus.
Macca —
Mepa
WHEPTHOCTH
Ten

Bbubnuoreka
1HOK
https://m.edsoo.ru/
ff0a0c10

16

17

18

IImoTHOCTB
BEIIECTBA.
Pacuer maccel
u o0beMa Tea
II0 €TO
IUIOTHOCTHU

JlaGopatopnas
pabora
«Onpenenenue
IJIOTHOCTHU
TBEPIOTO
Tena»
Pemenne
3a/1a4 10 TeMe
"IInotHOCTH
BenecTna"

Bubmnoreka
HOK
https://m.edsoo.ru/
ff0a0fee

bubnuoreka
1HOK
https://m.edsoo.ru/
ff0al23c

19

Cuia kak
XapaKkTepUCTH
Ka
B3aMMOJICHCTB
nst ten. Cuia
YIOPYTOCTH.
3akoH ['yka

20

Jlaboparopnast
pabota
«3yuenne
3aBUCHUMOCTH
pacTsKeHus
(medopmarniun)
MPY>KUHBI OT
MIPUIIOKEHHON
CHJIBD»

21

22

SIBieHue
TATOTEHUS.
Cuia TsDKeCcTd

CBsi3b MEXIY
CHIION
TSDKECTH U
Maccoi Tena.
Bec Tena.
Pemenne
3aJ1a4 110 TeEME
"Cuma
TsDKECTH"

bubnunoreka
1HOK
https://m.edsoo.ru/
ff0al778



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778

Cuia TsoKeCcTu

Ha JPYrux bubnmoreka
23 IUIaHETaX. [IOK
dusnueckue https://m.edsoo.ru/
XapaKTEepUCTH ff0al1502
KU IUTIaHET
VsMepenyie Bbubimnoreka
1HOK
24 CUIL
JHHAMOMeT https://m.edsoo.ru/
p ff0al8cc
Bubnuoreka
25 Bec tena. LIOK
HeBecomMmocTh https://m.edsoo.ru/
ff0al778
CroxeHue
BYX CHII,
ABY Bubnuoreka
HaIpaBJIEHHBIX 110K
26 0 OQHOH
- 511\’/?01?1 https://m.edsoo.ru/
PAMOIL. | ff0ala70
PaBHopelicTBY
forias CHUiI
Pemrenue
3a7a4 10 TEME
27 " =
PaBHogeiicts
yromas cui"
Cuiia TpeHus u
.. p bubmnoreka
€€ BUIbI.
28 Tpenue B LHOK
https://m.edsoo.ru/
Hpupoac 1 ff0alb9c
TEXHUKE -
Jlaboparopnast
pabota
«3yuenne
3aBHCHUMOCTH
CHUJIBI TPEHUS
P Bbubnuoreka
CKOJILKEHUS
HOK
29 OT CHJIBI
ABTICHIIS 1 https://m.edsoo.ru/
a ff0alcc8
XapakTepa EEEE—
COMPUKACALOIIL
nxcs
IMOBEPXHOCTEN
»
Pemenue
3aJa4 Ha
30 omnpeaeseHue
PaBHOJEUCTBY

IONIEH CHIEI



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

Pemenue
3a1ad4 1o
TeMaM: «Bec

Temay, Bbubmnoreka
31 «I'padpuueckoe HOK
H306paKeHTe https://m.edsoo.ru/
ff0aldeO
cuiny, « CUIIBD),
«PaBHOEICTB
yIOIIasl CHJI»
KoHntposbHas
pabora 1o
TEMaM:
«MexaHuueck
0¢ JIBIDKCHHECY,
32 «Macca,
IUIOTHOCTBY,
«Bec Tenay,
«I'padnueckoe
n300pakeHue
cry, «CHie»
JlaBieHue.
CHOCOGEI bubnuoreka
1HOK
33 zr:;;if;? " https://m.edsoo.ru/
ff0a20a6
JaBJICHHS
JlaBneHnne
rasa. bubmnoreka
34 3aBHCHMOCTD IHOK
JIaBJICHUS ra3a https://m.edsoo.ru/
0T 00BéMa, 1022376
TEeMIIepaTyphbl
[Tepenaua
JaBJICHHS
.. bubmnoreka
TBEPABIMHU
35 TE€JIaMHu, HOK
KIIKOCTSIMI 1 https://m.edsoo.ru/
ff0a25b0
razaMu. 3aKOH
ITackans
JaBnenue B
JKUIKOCTH U bubnuoreka
36 rase, HOK
BBI3BAHHOE https://m.edsoo.ru/
IeiCTBUEM ff0a2718
CHJIBI TSDKECTH
Pemenne bubanoreka
37 3a/1a4 1o TeMe HOK
«JlaBrienue B https://m.edsoo.ru/
JKUIKOCTH U ff0a2826



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826

rase. 3aKoH

ITackams»
Bbubnuoreka
33 Cooobmarorue HOK
CsI COCYIbl https://m.edsoo.ru/
ff0a2970
Bubmnoreka
39 I'mppaBinyeck HOK
Uil mpecc https://m.edsoo.ru/
ff0a3136
ManomeTpsl.
40 [TopuineBoit
KU JKOCTHBIN
Hacoc
AtMmocde
3 bepa Bubmnoreka
eMIIU 1 LIOK
41 TPHFHHMHDI € https://m.edsoo.ru/
CYIIIECTBOBAHU ff022b5a
1
Bec Bo3zmyxa. E[PgiIJZHOTeKa
42 Atmocheproe https://m.edsoo.ru/
JIaBIICHHC ff0a2b5a
N3mepenne
pEHH bubnuotexa
aTMOC(epHOro LIOK
43 gaBHeHH;L https://m.edsoo.ru/
TIBIT ff0a2da8
Toppuuennu
3aBUCHUMOCTD
bubmnmnoreka
aTMochepHOro LIOK
44 AQBIICHIA OT https://m.edsoo.ru/
BBICOTHI HaJI 022 fod
YPOBHEM MOPS
bapomerp-
AHEPOHUI. bubnmnoreka
45 ATtMochepHoe HOK
JIaBJICHUE Ha https://m.edsoo.ru/
pas3IuYHBIX ff0a2fc4
BBICOTaX
Pemenne
3aJ1a4 110 TeEME
46 n
ATtMocdepHoe
naBieHue"
elfcTBHE
A Bbubnnoreka
JKMJIKOCTH U
47 raza Ha LHOK
https://m.edsoo.ru/
MOTPy>KEHHOE

B HUX TCJIO.

ff0a3276



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

48

49

Apxumenosa
cuiia

JlaGopaTopHas
pabora
«Omnpenenenue
BBITAJIKHBAFOII
€M CHIIBI,
JEACTBYIOLLEH
Ha TeJo,
MOTPYKEHHOE
B KHUJKOCTb)»

JlaGopatopnas
pabora 1o
TeMe
«Hccnenosanu
€ 3aBHCHUMOCTH
BEca Teja B
BOJIE OT
00BbéMa
MIOTPyKEHHOMN
B KUJKOCTh
YacTH TeJla»

Bubmnoreka
HOK
https://m.edsoo.ru/
ff0a33fc

Bubmnoreka
1HOK
https://m.edsoo.ru/
ff0a3514

50

IInaBanue Texn

Bubmmnoreka
1HOK
https://m.edsoo.ru/
ff0a3a96

51

JlaboparopHnast
pabota
"Konctpyupos
aHue
apeomeTpa u
UCTIBITAaHHE
ero pabotsr"

52

53

Pemenne
3ajad4 I1o
TeMaM:
«IlnmaBanne
CyJIOB.
Bo3nyxomnasa
HHEY,
«JlaBenue
TBEPJBIX TEN,
JKUJIKOCTEH 1
ra3oBy

KonTponbHas
pabora 1o
TeMe
«JlaBenue
TBEPJBIX TeT,

bubnunoreka
1HOK
https://m.edsoo.ru/
ff0a3654



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

54

JKUOKOCTEU U
ra3oB»

Mexanuueckas
paborta

Bbubnuoreka
1HOK
https://m.edsoo.ru/
ff0a3f82

55

Ypok-
UCCIIEIOBaHKE
"Onpenenenue
paboTHI CHITBI
TPEHUS TIPU
paBHOMEpPHOM
JBUKCHUH
Tena 1no
TOPU30HTAIIBH
ot
noBepxHocTu"

56

MoniHoCTb.
Enmannel
MOIITHOCTHU

Bubmmnoreka
1HOK
https://m.edsoo.ru/
ff0a3f82

57

IIpoctsie
MEXaHHU3MBI.
Ppruar.
PaBHOBecue
CHUJI Ha pblyare

58

59

60

Poruaru B
TEXHHKE, OBITY
U TIPUPOJIE.
Jlaboparopnast
pabota
«HccnenoBann
€ yCJIIOBUI
paBHOBECHS
pblyara»

Pemenue
3aJ1a4 110 TeME
«YcnoBus
paBHOBECHS
phIuara

Koapdunment
MIOJIE3HOTO
JNENCTBUSA
MeXaHu3Ma.
JlaGopatopHnas
paborta
«3mepenue
KIIA

0.5

0.5

bubnuoreka
1HOK
https://m.edsoo.ru/
ff0a478e

bubnunoreka
1HOK
https://m.edsoo.ru/
ff0a48a6



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

HaKJIOHHON

IUIOCKOCTHY
Pemenne
3714 110 TeMe bubnuoreka
61 "Pabora, HOK
MOIIHOCTS, https://m.edsoo.ru/
KITL" ff0a4c48
Mexanuueckas
SHEprus. Bbubmnoreka
62 Kunernueckas HOK
Hu https://m.edsoo.ru/
NOTCHLMaIbHA f10a4252
sl DHEPTUS
3akoH bubnnoreka
63 COXpaHCHU:A 1HOK
MEXaHUYeCKOM https://m.edsoo.ru/
SHEPTUU 110a4360
Pemenne
3aJ1a4 110 TeMeE
n
MexaHuueckas
64 SHEprusl.
3akoH
COXpaHEeHUs
MEXaHUYEeCKOU
sHepruu."
KoHntponbHas
pabota no
65 Teme «PaboTta
M MOIIHOCTb.
DOHeprus»
Pe3epBHbIit
ypok. Pabora ¢ bubmmotexa
66 TEKCTaMH 10 1HOK
TEME https://m.edsoo.ru/
"MexaHn4ecKo ff0adee6
e IBmKeHne"
Pe3epBHbIit
ypok. Pabora ¢
TEKCTaMH 110 bubanoreka
67 TEME 1HOK
"JlaBneHue https://m.edsoo.ru/
TBEPABIX TE, ff0a4dffe
JKUJIKOCTEH 1
razon"
PezepBHbIit
68 ypok. Pabora ¢

TCKCTaMU 110



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

TeMe "PaboTa.
MontHoCTb.
Oneprus"

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

68 3 11

8-i1 kj1acce

KosanuecTBo yacoB DJIEeKTPOHHbIE

Ne Jlara
Kont IIpakTiny nu@poBbIe
n/  Tema ypoka Bce OHTPOI pa ¢ usyue bp
- bHbIE cKHe st o0pa3oBaTejibH
ro
padoThI padoTbI ble pecypchl

OCHOBHEBIE
OJIOKEHUS

MOJICKYJISIPHO
Bubianoreka

1HOK
https://m.edsoo.ru/f
f0a5256

KHHETHYECKO 1
1l TEOPUH U UX
OITBITHEIE
MOATBEPKICH

us

Macca u
pasmep
aTOMOB U
MOJIEKYJT

Monpenu
TBEPAOTO, bubnuotexa
KHUJIKOTO U HOK
ra3zoo0pa3Hor https://m.edsoo.ru/f
O COCTOSIHUH f0a540e

BeleCTBa

OObscHEHUE
CBOMWCTB

TBEPAOTO,

JKUIKOTO U
ra3zoo0pa3Hor

O COCTOSIHUM 1
BCIIISCTBA Ha

OCHOBE

MOJ0XKCHUM
MOJICKYJISIPHO



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e

KHHCTHYCCKO

U Teopuu
Kpucraminyae bubnmnoreka
5 CKHE U HOK
amop(dHbIe https://m.edsoo.ru/f
Tea 10a5800
CMmaunBaHue
u bubnuoreka
6 KalTWJUIAPHOC HOK
Tb. https://m.edsoo.ru/f
[ToBepxHOCTH 10a5530
0¢ HaTSHKCHHE
TemoBoe bubnuorexa
7 pacimupeHnue LOK
U CKATHE https://m.edsoo.ru/f
f0a5a26
Temmneparypa.
CBs3b
TEeMIIepaTypbl
8 CO CKOPOCTBIO
TETUIOBOTO
JIBHOKCHUS
YaCTHI]
BryTtpenHss
JHEpPIHUs. bubnmnoreka
9 CniocoOb1 HOK
U3MEHEHUS https://m.edsoo.ru/f
BHYTpEHHEH f0aSc60
SHEPTUU
B bubnmmoreka
Wb
10 TerIoneperay HOK
" https://m.edsoo.ru/f
f0a6412
Ypok-
KOH(epeHIHs
"[IpakTrueck
oe
HUCIIOIB30BaH bubmmoreka
1 1€ TETUIOBBIX HOK
CBOICTB https://m.edsoo.ru/f
BEILECTB U 10265¢0
MaTepuajioB B
LeJISIX
sHEprocOepex
eHus"
KomuuaecTBo bubmmoreka
12 TCIUIOTHI. 1HOK
VY aenbHas https://m.edsoo.ru/f
TEIJIOEMKOCTh 1026976



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

VYpaBHeHue

TEILIOBOrO Bubmnoreka
13 OaJiaHca. LHOK
TenmooOMmen https://m.edsoo.ru/f
U TEIIOBOE f0a7088
paBHOBeECHE
JlaGopaTopHa
s paboTa
"UccnenoBan
He SIBJICHUS Bbubnuoreka
TeII000MeHa [HOK
14
npu https://m.edsoo.ru/f
CMeEIIMBaHUU f0a6a98
XOJIOTHOM B
ropsiaeit
BOJBI"
Pacuer
KOJINY€ECTBA
TEIJIOTHI,
HEOOXOIMMOT
0 I
15 8
HarpeBaHus
Teaa u
BBIJEIISIEMOTO
UM TIpH
OXJaXKIECHUN
Jlabopatopna
g pabora bubnuotexa
"OnpeneneHu HOK
16 o
€ YIeJIBbHON https://m.edsoo.ru/f
TEIIOEMKOCT 1f0a6bb0
U BelecTBa"
OHeprus
P bubnuoreka
TOIJINBA.
17 V nenvHas LOK
TOILIOTa https://m.edsoo.ru/f
f0a7b5a
CropaHust =
IImaBnenue u
OTBEpIEBAHNE
PA bubnuoreka
KPUCTAJLITNYEC
HOK
18 KHX TeJl.
Vel HAS https://m.edsoo.ru/f
& f0a71d2
TEILIOTa
IUIABIIEHUS
[TapooGpazoB bubnuoreka
19 aHHe U 1HOK
KOHJICHCAIIHUSI. https://m.edsoo.ru/f
Hcnapenue 10a740¢



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c

20

Jlaboparopua
s pabota
"UccnenoBan
ue mporecca
ucnapeHus."

Bbubnuoreka
1HOK
https://m.edsoo.ru/f
f0a72fe

21

Kunenne.
VnenpHas
TeIUIoTa
nmapooOpa3oBa
HUS U
KOHJICHCAIIHU.
3aBUCHUMOCTH
TEeMIIEPaTypbl
KHUIICHUS OT
aTMocgepHor
0 JaBJICHHUS

Bubmnoreka
HOK
https://m.edsoo.ru/f
f0a786¢

22

23

24

25

Bnaxxnocth
BO3/IyXa.
JlabopaTopna
s paboTa
"OnpeneneHu
e
OTHOCUTEIBLHO
¥ BIAXKHOCTH
BO3/ayXxa"

Pemenue
3aj1a4 Ha
OmpeAcIICHUE
BJIAXKHOCTH
BO31yXa

[TpuHIUIIBL
paboThl
TETIIOBBIX
JIBUTATENEH.
[TapoBas
TypOuHa.
JIBUraTesnp
BHYTPEHHETO
CrOpaHus
KIIT
TEIUIOBOT'O
JIBUTATEIS.
TemmmoBeie
JIBUTATEIIN U
3aImTa
OKPY’KaOIIeH
cpensl

Bubmnoreka
1HOK
https://m.edsoo.ru/f
f0a7628

bubnunoreka
1HOK
https://m.edsoo.ru/f
f0a7c7c¢c

26

3akoH
COXPAHCHHUS U



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

27

MpeBpaIieHus
SHEpPTUu B
TETJIOBBIX
mporeccax

IToaroroBka x
KOHTPOJIBHOU
pabore 1o
TEME
"TennoBeie
SIBJICHUS.
Hsmenenue
arperaTHbIX
COCTOSTHUH
BenecTna"”

Bbubnuoreka
1HOK
https://m.edsoo.ru/f
f0a8312

28

29

30

KonTponbhas
pabota 1o

TEME

"TennoBbie
SIBJICHHSI. 1
H3menenue
arperaTHbIX
COCTOSIHUM
BenecTna"

DnekTpuszanu

s Ten. Jla

poxna 1
AIEKTPUUYECKHU
X 3aps0B
Ypok-
HCCIICIOBAHUE
"OnexTpu3zan
HS Tell
WHAYKIUEH U
pu
CONPUKOCHOB
eHnmn"

Bubmnoreka
1HOK
https://m.edsoo.ru/f
f0a86ae

31

B3anmoneiict

BHEC

3apsKEHHBIX 1
Ten. 3aKoH

Kynona

Bubnuoreka
HOK
https://m.edsoo.ru/f
f0a87e4

32

DneKTpuUecK
o€ ToJe.
Hamnpsixennoc
Th
ANIEKTPUYECKO
o MOJIs.
[Tpunmn
CYIIEPIO3ULIH

Bubnuoreka
HOK
https://m.edsoo.ru/f
f0a8a0a



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a

n

AJIEKTPUYECKU
X MoJeH
Hocurenu
AJIEKTPUYECKU
X 3aps0B.
33 DJjieMeHTapHbI
1 3aps.
Crpoenue
aTtoma.
[IpoBoaHMKH
Hu
MK TPHKE. Bubianoreka
34 3axom HOK
COXPAHEHH https://m.edsoo.ru/f
f0a8ef6
AIEKTPUIECKO
ro 3apsja
Pemenue
3aJa4 Ha bubnuoreka
35 an/IiVIeHeHI/Ie 1HOK
CBOICTB https://m.edsoo.ru/f
3IIEKTPUYECKHU 10a90cc
X 3apsiI0B
DNeKTpUYECK
HH TOK,
YCJIOBHS €r0 bubnmnoreka
36 CyIIECTBOBaH HOK
usl. https://m.edsoo.ru/f
Hctounuku f0a95a4
AIEKTPUIECKO
ro ToKa
JencTBus EIgILIHOTeKa
37 igili)TI?;quKo https://m.edsoo.ru/f
10a96b2
Ypok-
HCCIICI0BAHUE
"JleiicTBUE
33 3IEKTPUUYECKO
ro IoJsA Ha
MIPOBOJIHUKU
u
IUDJIEKTpUKN"
Dnextpisecr utorexa
39 MeETajllax, HOK
KHTKOCTAX 1 https://m.edsoo.ru/f
1029838

rasax



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838

40

41

42

43

DneKTpuyecK
as 1enb u eé
COCTaBHEBIC
JacTu

Cuna TokKa.
Jlaboparopua
s pabota
"Usmepenue u
peryiupoBaH
1€ CHIIBI
TOKa"

DneKTpuyecK
oe
HaIpsDKEHUE.
BoastmeTp.
Jlaboparopua
s pabota
"Usmepenue u
peryiupoBaH
ue
HanpspKeHus"

CornpotuBiex
ue
MIPOBOJIHUKA.
VY neapHOE
CONPOTHUBIIEH
Y€ BEIECTBA

0.5

0.5

Bbubnuoreka
1HOK
https://m.edsoo.ru/f
f0a8bd6

bubnuoreka
1HOK
https://m.edsoo.ru/f
f0a9e14

Bubmnoreka
1HOK
https://m.edsoo.ru/f
f0aa738

44

45

3aBUCHUMOCTH
CHJIBI TOKA OT
HaIPSDKCHUS.
3akoH Oma
JUTS y9acTKa
LIeTTH

JlaGopatopHa
s paboTa
"UccnenoBan
ne
3aBUCUMOCTH
CHUTBI TOKA,
17910711 (SY0)
qepe3
pe3ucrop, ot
COIIPOTHBIICH
usl pe3ucropa
"
HaNPsDKEHUS
Ha pe3ucrope"

bubnuoreka
1HOK
https://m.edsoo.ru/f
f0aa44a

Bubnuoreka
HOK
https://m.edsoo.ru/f
f0aa04e

46

TlocnenoBare
JILHOE U



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

rapajieabHOe
COCIMHEHHMS
MIPOBOJIHUKOB

47

48

49

Jlaboparopua
s pabota
"[IpoBepka
IpaBuUIIa
CIIOKEHHS
HanpsHKEHUN
npu
mocJe0BaTesn
BHOM
COETMHEHUU
TIBYX
pe3uctopon”
Jlaboparopua
s pabota
"[IpoBepka
MpaBuIIa AJist
CHJTBI TOKA
npu
napaieIbHO
M
COCAMHEHUHT
pe3uctopos”

Pemenue
3aJa4 Ha
MIPUMEHEHHE
3akoHa Oma
IS
pa3IUYHOTO
COEITMHEHHUS
MIPOBOTHUKOB

Bbubnuoreka
1HOK
https://m.edsoo.ru/f
f0aaa58

bubnuoreka
1HOK
https://m.edsoo.ru/f
f0aadle

bubnuoreka
LHOK
https://m.edsoo.ru/f
f0aaf8a

50

PaboTa n
MOIITHOCTD
AIEKTPUIECKO
ro TOKa.
3aKkoH
Jxoyns-
Jlenna

bubnuoreka
1HOK
https://m.edsoo.ru/f
f0abl124

51

JlaGopaTopHa
g pabora
"OnpeneneHu
€ paboThI
AIIEKTPHUYECKO
r'o TOKa,
HIYIIETO
qyepes
pesucrop”

Bubnuoreka
HOK
https://m.edsoo.ru/f
f0ab3e0



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

52

53

Jlaboparopua
s pabota
"OnpeneneHu
€ MOIIHOCTH
ANEKTPUUIECKO
ro TOKa,
BBIJIEIISIEMOM
Ha pe3ucrope"

DIIEKTPUYECK
ve 1ernu u
norpedurenu
ANEKTPUYECKO
Y DHEpruu B
ObITY.
Kopotkoe
3aMbIKaHUE

Bubnnoreka
HOK
https://m.edsoo.ru/f
f0ab660

54

55

IloaroroBka k
KOHTPOJIbHOU
pabore 1o
TeMe
"DnekTpuieck
ue 3apsibl.
3apsKeHHbIE
Tena u ux
B3alMOJICUCTB
U,
[TocTossHHBIM
AIEKTPUUECKHU
i TOK"
KoHnTponsHas
pabora 1o
TeMe
"DnexkTpudeck
ue 3apsbl.
3apsiKeHHbBIS
Tena u ux
B3aUMO/ICUCTB
us.
ITocTosiHHBIH
AIEKTPUUYECKU
# TOK"

Bubmnoreka
1HOK
https://m.edsoo.ru/f
f0abd2c

Bbubnuoreka
HOK
https://m.edsoo.ru/f
fOabea8

56

57

ITocTossHHBIE
MAarHuThl, UX
B3aNMOJICHCTB
e

MarauTtHoe
moJie.
MarauTtHoe
mmosie 3eMiIu 1

bubnunoreka
1HOK
https://m.edsoo.ru/f
f0acOba



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba

€ro 3Ha4YeHue
IUTSL YKA3HU HA
3emiie

58

59

60

OnebIT
Opcrena.
MarauTtHoe
mnoJie
3JIEKTPUYECKO
o TOKa
MarauTtHoe
moJie
KaTYLIKH C
TOKOM

IIpumeHeHue
ANEKTpOMarH
WTOB B
TEXHHKE.
Jlaboparopua
s pabota
"N3yuenue
IEUCTBUS
MarHuTHOTO
ToJIs Ha
MIPOBOJIHUK C
TOKOM"

OneKTpoaBUT
aTenb
IIOCTOSHHOTO
TOKa.
Hcnons3oBan
ne
3JEKTPOJIBUTA
TEJICH B
TEXHUUECKHUX
yCTpOHCTBaxX
U Ha
TPaAHCIIOPTE.

0.5

Bubmnoreka
HOK
https://m.edsoo.ru/f
f0ac1d2

Bubmnoreka
1HOK
https://m.edsoo.ru/f
f0ac74a

Bbubnuoreka
HOK
https://m.edsoo.ru/f
f0ac86¢

61

62

OnbITH
®dapanes.
3aKkoH
3JEeKTpOMarH
UTHOH
WHTyKLIHH.
[IpaBuno
Jlenma

Ypok-
HCCICA0BAHU
¢ «OMmBITEI 1O
HCCIICIOBAHU



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

10 SIBJICHUS
AIEKTPOMArH
WTHOM
WHYKIUU:
HCCIIeI0BaHU
¢ HW3MCHEHUM
3HAQYCHUSA W
HaIpaBJICHUSA
WHYKIIMOHHO
T'O TOKa

63

DneKTporeHe
patop.
CrniocoOsl
MOJIy4EeHUS
AIEKTPUIECKO
W DHEpruu.
DnekTpocTaH
IIUU HA
BO300HOBJISIE
MBIX
HMCTOYHUKAX
SHEPTUU

64

65

66

IToaroroBka x
KOHTPOJIBHOU
paborte 1o
TeMe
"DnexkTpudeck
ue u
MarHuTHBIE
sIBJICHUS "

KoHnTponsHas
pabora 1o
TeMe
"DnexkTpuueck
ue u
MarHUTHBIE
sIBJICHUS"

PezepBHbIit
ypok. Pabora
C TEKCTaMH IO
TEME
"TennoBeie
SIBJICHUS"

bubmnnoreka
HOK
https://m.edsoo.ru/f
f0acb14

Bubnuoreka
HOK
https://m.edsoo.ru/f
f0acc5e

67

Pe3epBHbIit
ypok. Pabora
C TEKCTaMH T10
TeMe
"[TocTostHHBII

Bubnuoreka
HOK
https://m.edsoo.ru/f
f0acdc6



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

AIEKTPUUECKHU
i TOK"
Pe3epBHbIi
ypok. Pabora
C TEKCTaMH 10
TeMe

68 "MarauTtHblie
SIBJICHUSL.
DJIeKTpoMard
WTHas
UHAYKIUS"
OBIIEE
KOJIMYECTBO
YACOB I1O
[TPOT'PAMME

68

2 14.5

Tema ypoka

9-11 KJ1ace

KoaunuyecTBO 4acoB

Bce

ro

KounTtpoa IIpakTuy
bHbIE ecKkue
padoThI padoThI

Jlara
usyue
HHS

JJIeKTPOHHBIE
uugposbie
o0pa3oBaTesibH
ble pecypchl

Mexanundeckoe
JBIKEHUE.
MarepunanbHas
TOYKa

Cucrema
oTCcUeTa.
OTHOCHUTENBLHOC
Tb
MEXaHUYECKOTO
IBIDKEHUS

bubnuoreka
LHOK
https://m.edsoo.ru/
ff0ad474

PaBHOMepHOE
3 MPSAMOJIMHENHO
€ JIBIKCHHUE

bubnuoreka
HOK
https://m.edsoo.ru/
ff0ad19a

HepasHoMepHO
e
IIPSIMOJIMHENHO
4 € JIBH)KCHHE.
Cpennsis u
MTHOBEHHAas
CKOPOCTH

[IpssmMonuHeEHO
e

bubauoreka
LHOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a

PaBHOYCKOPEHH https://m.edsoo.ru/
O€ JBIKEHUE. ff0ad8d4
Yckopenue
CxkopocTb
MPSAMOJIMHEHHO
ro
6 PaBHOYCKOPEHH
OTO JIBH)KCHUS.
I'padux
CKOPOCTH
JlaGopaTopHas
pabora
"Onpenenenue
peal bubnuoteka
YCKOpEHUs Tesa LIOK
7
HEII:H OVCKODCHH https://m.edsoo.ru/
PaBHOycxop ff0adb18
OM JIBDKCHUH
10 HAKJIOHHOM
IJI0CKOCTH"
CBobogHoe
MaJIeHue Tel.
8
OnbIThI
lanunes
PaBHOMeEpHOE
JIBH)KEHUE T10
OKPY>KHOCTH.
Tepron 1 BI/(I)6§I/IOT€K&
9 4acToTa I
Gpamenns https://m.edsoo.ru/
ODOPAITCHITL ff0ae176
JIuneitHas u
yrioBas
CKOPOCTH
entpocTpemu
10 TEJIbHOE
YCKOpEHHe
[TepBblii 3aK0H brbmorexa
[HOK
11 Hprotona.
BeKkTon CHIbI https://m.edsoo.ru/
P ff0ae612
Bropoii 3aKoH bubnuoreka
HrroToHa. LIOK
12 .
PaBnozelicTBy https://m.edsoo.ru/
onas cuia ff0ae72a
Tpernii 3ak0H bubnuoreka
HrroToHa. [HOK
13
Cynepno3nnus https://m.edsoo.ru/

CHUJ1

ff0ae982



https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982

Pemienue 3amau bubanoreka
Ha IpUMEHEHNE HOK
14
3aKOHOB https://m.edsoo.ru/
Hrerotona ff0aeb6c
Cuia bubanoreka
HOK
15 :};;EZ;O; TII;I;} https://m.edsoo.ru/
Yy ff0aeca2
Bubnuoreka
LHOK
16 Cuna Tpenns https://m.edsoo.ru/
ff0af738
JlaGopaTopHnas
pabora Bbubnuoreka
17 "Omnpenenenue LIOK
kod(durmenra https://m.edsoo.ru/
TpEeHUs ff0af8be
CKOJIBKEHUS"
Pemenue 3agau
10 TEME bubanoreka
18 "3aKOHEBI LIOK
Herorona. Cuma https://m.edsoo.ru/
YIPYTOCTH. ff0afb&e
Cuna tpenus"
Cuia TsKeCTH
U 3aKOH
BCEMHUPHOIO BI/(I)6£I/IOTCK3
19 TIATOTEHUS. I
v https://m.edsoo.ru/
CKOpEHHUE Ff0af044
CBOOOIHOTO —
nagcHus
IIepBas
KOCMHYECKast BHO6£HOTCK3
20 CKOpOCTb. 1
HeBecoMocTs 1 https://m.edsoo.ru/
ff0af33c
Neperpy3Ku
PaBHOBecue
MaTepuanbHON
TOYKH.
AOCOIIOTHO
. bubauoreka
TBEPOE TEIO.
[HOK
21 PasHoBecue
BE o Tena https://m.edsoo.ru/
. CpAOTO Te ff0afe36
3aKpEIUIEHHON
OCBIO
BpalIeHUs
2 MoOMEHT CHUIIBL.

LlenTp TsKECTH



https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36

Pemenue 3agau

bubanoreka
110 TEME OK
23 "MOMEHT CHIJIBL. 1
I https://m.edsoo.ru/
eHIp ff0b02b4
TSKECTU
IloaroroBka k
KOHTPOJIbHOU
pabote mo Teme Bubmiorexa
" LHOK
24 Mexanndecko
https://m.edsoo.ru/
e I[BnnceHHue. 00408
Bsaunmoneiicts
ue ten"
KonTposnbhas
pabota 1o Teme bubmmoreka
"MexaHn4ecKo LIOK
25
€ IBHUKCHHUE. https://m.edsoo.ru/
Bsaumonetict ff0b06ec
ue Ten"
Nmnynsc Tena.
Nmnynsc cuisl.
3akoH
COXPAHEHH bubnuoreka
26 VMITYJIbCA. 0K
v https://m.edsoo.ru/
fipyroe 1 ffObO07fa
HEyIpyroe
B3aHMOJICHCTBU
e
Pemenue 3agau bubnuoreka
1o Teme "3aKkoH [HOK
27
COXpaHEHUs https://m.edsoo.ru/
uMIyiabca' ff0b096¢
MexaHuueckas LBIP(I)6§HOTeKa
28 pabora u https://m.edsoo.ru/
MOIITHOCTD FOb0as4
Pa6oTta crnl bubnnoreka
TSXKECTH, CUIIBI HOK
29
YIPYTOCTH U https://m.edsoo.ru/
CHJIBI TPEHHUS ff0b0db3
JlaGopatopHnas
paborta
«Onpenenenue
paboThI CUITBI bubnuoreka
30 YHOpYrocTu pu HOK

MoAbEME Tpy3a
c
HCIIOJIb30BAaHUE
M
HEIIOABUKHOTO

https://m.edsoo.ru/
ffob12fe



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe

31

32

33

34

35

U TIOABUXKHOI'O
OJIOKOB)»

CBs3b dHEpruun
1 paboTHI.
ITorennuannpHa
sl SHEPTHUsl.
Kunernueckas
SHEPTHUSL.
Teopema o
KUHETHYECKOM
SHEPTHUH.

3akoH
COXPaHCHHUS
SHEpPIUU B
MEXaHHUKE

KonebarenpHoe
IBIKEHHUE U
€ero
XapaKTePUCTHK
u

3aTyxaromue
KOJICOaHHS.
Brinyxnennsie
KOJICOaHHS.
Pe3onanc

MaremaTtudeck
170

NPy KUHHBIN
MasITHUKHA

bubnuoreka
LHOK
https://m.edsoo.ru/
ffOb1858

bubnuoreka
LHOK
https://m.edsoo.ru/
ff0b2010

36

37

Jlaboparopnast
pabota
«HccnenoBanne
3aBUCUMOCTH
nepuojaa
Kosie0aHuin
IIO/IBEILIEHHOTO
K HUTH Tpy3a OT
JUTMHBI HUTH. »
[Ipespamenue
SHEPTHUU TPU
MEXaHUYECKUX
KoJe0aHusAX

bubanoreka
[HOK
https://m.edsoo.ru/
ffOblaec

38

MexaHndeckne
BOJIHEI.
CBoiicTBa
MEXaHUYEeCKUX
BOJIH.
IIpononbHbIE U

Bubnuoreka
[HOK
https://m.edsoo.ru/
ffob21fe



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

39

40

IIOIIEPEYHBIE
BOJIHBI

3BYK.
Pacnipoctpanen
ue u
OTpa)keHHE
3ByKa
I'pomkocThb
3BYKa U BBICOTA
TOHA.
AKYyCTHYECKUI
pe30HaHC

41

42

43

ITonroroBka K
KOHTPOJIbHOM
pabote 1mo Teme
"3aKOHEBI
COXpaHEHHS.
MexaHuueckue
KOJICOaHMS U
BOJHBI"

KonTponbhas
pabota 1o Teme
"3aKOHBI
COXpaHEHHS.
MexaHuueckue
KOJICOaHMS U
BOJHBI"

ONEKTPOMarHur
HOE TIOJIE.
ONEKTPOMarHuT
HBIC BOJTHBI

bubnuoreka
LHOK
https://m.edsoo.ru/
ff0b2510

bubnuoreka
LHOK
https://m.edsoo.ru/
ff0b2abe

44

CaoiicTBa
ANEKTPOMArHUT
HBIX BOJIH

45

46

Ypok-
UCCIIeIOBaHKE
"N3yuenue
CBOWCTB
ANEKTPOMArHUT
HBIX BOJIH C
IIOMOUIBIO
MOOWJIHBHOTO
tenedona"

Pemenue 3amau
Ha
onpeerIeHue
YacTOTHI U
IUTAHEI

bubnuoreka
HOK
https://m.edsoo.ru/
ff0b2¢c6¢



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c

3JEKTPOMArHUT
HOM BOJIHBI
DJIEKTPOMArHuT
Has Npupojia

CBeTa. LBIIgIJ(mOTeKa
47 CCBI;ZI:CTB https://m.edsoo.ru/
ffob31d0
BomaHoBEIE
CBOICTBaA CBETa
HUctounukn
CBeTa.
le_IpHMOJII/IHeI/IHO Eubimiorexa
HOK
48 Eic(;ic;::‘pa}le}[ https://m.edsoo.ru/
ff0b3658
3aTMeHus
ConHna n
JIyHbI
3akoH
OTpaKEHUS
cBeTa. 3epkaia. bubnuoteka
49 Pemenue 3amau I[HOK
Ha IPUMEHEHUE https://m.edsoo.ru/
3aKOHA ff0b38c4
OTpaXKEHUS
CBeTa
[Ipenomienue bubnnoreka
50 CBeTa. 3aKOH LIOK
MIPETOMIICHUS https://m.edsoo.ru/
cBETa ffOb3aea
ITonHoe
BHYTpEHHEE
OTpakeHue
CBETA. bubnnoreka
51 Hcnonb3oBanne [HOK
MOJHOTO https://m.edsoo.ru/
BHYTPEHHETO ffOb3c5c
OTpa)KE€HUs B
OIITHYECKHUX
CBETOBOJIaX
TTHH3EL bubnnoreka
52 OnTuueckas HOK
I THHSEL https://m.edsoo.ru/
ffob3f2¢
TMoctpocke bubnnoreka
53 M300paXeHHi B LOK

JIMH3aX

https://m.edsoo.ru/
ff0b444a



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a

JlaGopaTopnas
paborta

"Onpenenenue
bubanoreka
(hokycHOTO LIOK
>4 paCCTOﬂHH%II https://m.edsoo.ru/
OIITHYECKOM F0b4206
CHJIBI
cobuparomei
JINH3BI"
I'na3 xax bubnuoreka
55 OIITHYECKAs [HOK
CUCTEMA. https://m.edsoo.ru/
3penue ff0b4684
Paznoxenue
0ejoro cBera B
;;BKTP'ChHJTBI bubnmoreka
BIOTOHA.
56 Crnoxenune HOK
https://m.edsoo.ru/
CHEKTPaIbHBIX FF0COfde
LIBETOB.
Hucnepcus
cBeTa
OnbITH bubnuoreka
57 Pesepdopna u [HOK
IJIaHEeTapHas https://m.edsoo.ru/
MOJIEJIb aTOMa ff0c12a8
ITocTynarter
58 bopa. Monens
aroma bopa
Hcnyckanue u
MOTJIOIIECHHUE bubanoreka
59 CBETa aTOMOM. [HOK
KBanTsl. https://m.edsoo.ru/
JIuneituateie ff0c144c
CHEKTPhI
bubnuorexa
60 PaguoaxkTuBHOC I[IOK
Th U €€ BUbI https://m.edsoo.ru/
ff0c1672
Crpoenue bubnuoreka
61 aTOMHOTO s/1pa. [HOK
Hyxionnas https://m.edsoo.ru/
MOJIEJb ff0c18ac
PanmoakThBHEI
o B%gEHOTCKa
62 NPEBPAIICHHA. }Litps://m.edsoo.ru/
H3oTom®bI.

Pemrenue 3agau.

ffOclal4



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14

[Tepuon
noypacnaaa

63

Snepubie
peaKkiuu.
3aKOHBI
COXpaHEHUs
3aps0BOTO U
MacCOBOTO
YHCell.
Pemenue 3amad.

64

bubnnoreka
LHOK
https://m.edsoo.ru/
ff0c1c58

DHeprus CBs3U
ATOMHBIX SIJIEP.
CBs13b Macchl U
SHEPTUH

65

bubnuoreka
HOK
https://m.edsoo.ru/
ff0cld7a

Peaknuu
CHHTE3a U
JIEJICHUS SIACP.
Hctounuku
SHEPTUH
CoiHIa U 3BE3]

66

IloaroroBka k
KOHTPOJIbHOU
pabore 1o Teme
"JeKTpoMarHu
67 THOE MOJIE.
DNeKTpOMarHuT
HBIC BOJIHEL.
KBanToBnie
SABJICHHS"

KoHnTponsHas
pabora 1o Teme
"OnekTpoMarau
THOE TI0JIE.
ONEKTPOMarHuT
HbIE BOJIHBI.
KBanToBbIE
sIBJICHUS "

68

bubnuoreka
HOK
https://m.edsoo.ru/
ff0c1e88

bubnuoreka
LHOK
https://m.edsoo.ru/
ff0c223e

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e

IIpoBepsieMblie TPeOOBAHMA K pe3yJbTaTaM
ocsoeHust OOII u 3J1eMeHThI COAePKAHUSA

B ¢enepanbHBIX M pETHOHANBHBIX MPOLEAYpaX OLEHKA KadecTBa OOpa30BaHUS
UCTIONIB3YETCsl TepeueHb (KoaudukaTop) pachpefeleHHBIX IO KilaccaM IPOBEPsSEeMbIX
TpeboBanuii k pezynpraraM ocBoenus OOIT OOO u 31eMeHTOB coaepKanus 1o (Hu3MKe.

7-1 KJace

IIpoBepsiemble TpeGoBaHus K pe3yjbTatam ocBoeHus OOIl

Kox
NMpoBEPsSIEMOro
pe3yJbTarta

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON NMPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

1.1

Hcnonp3oBaTh HU3YUYCHHBIC ITIOHATHUA

1.2

PaznuuaTh SBICHHS 110 OIMMCAHUIO MX XapaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIHNX OAHHOC (I)I/I?»I/I‘IGCKOC SBJICHUC

1.3

Pacnio3HaBaTh MNposBICHME U3YyYEHHBIX (DU3UYECKUX SIBICHUH B
OKpY’KalolleM MHUpPE, B TOM 4Hclie (U3UYECKUe SBICHUS B MPHUPOJE, MPH
3TOM TMEPEeBOAMTH MPAKTUYECKYI0 3ajauyy B Yy4eOHYyI0, BBLIEIATH
CYILLIECTBEHHbIE CBOICTBA (IIPU3HAKN) (PU3UUECKUX SIBICHUN

1.4

OnuceiBaTh U3yUCHHbIE CBOWCTBA TeN U (PU3MUECKUE SBJICHUS, UCTIOIb3YS
¢usznyeckue BEIMYMHBI, TpPU ONHMCAHUM MPABWIBHO TPaKTOBaTh
(bu3nUecKnit CMBICI MCIIOb3yEeMbIX BEJIMYMH, MX 0003HAYEHUS U €MHUIIbI
(Gu3NYECKUX BEJIIMYMH, HAXOJUTh (OPMYJIbI, CBSA3BIBAIOLIME JAHHYIO
¢u3MUecKyr0 BEIWYMHY C JAPYTUMHM BEJITUYMHAMM, CTPOMTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUYHUH

1.5

XapaKTepI/BOBaTB CBOMCTBaA TCI, (I)I/I3I/I‘ICCKI/I6 SABJICHUA W MPOLCCCHI,
HCIIOJIB3YyA  HW3YYCHHBIC 3aKOHBI, IIpHM 3TOM  JdaBaTb  CJIOBCCHYIO
q)OpMy.]'II/IpOBKy 3dKOHa U 3allUChIBATh €0 MATCMATHYCCKOC BhIPAKCHUC

1.6

OOBACHATH (PU3HUECKUE SIBIICHUS, IPOLIECCH] M CBOMCTBA TEJI, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMi MPaKTHKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISBIISATH IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsAcHeHHE U3 1 - 2
JIOTUYECKHUX IIaroB ¢ Omopoi Ha 1 - 2 u3y4yeHHBIX CBOMCTBA (U3UUYECKUX
SBJICHUN, (PU3NUECKUX 3aKOHA HIIM 3aKOHOMEPHOCTH

1.7

Pemars pacuerHesie 3amauum B 1 - 2 JEHCTBUS, HUCIOJB3YsS 3aKOHBI U
dbopMyIbl, CBsI3BIBAIONINE (U3MUYECKHE BEIUYMHBI: HAa OCHOBE aHaln3a
YCJIOBHS 3a/1a4d 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UIECKUE
BEJIMYMHBI B (OPMYIBI M TMPOBOJUTH PACUEThl, HAXOAUTH CIIPABOYHBIC
JIaHHBIE, HEOOXOIMMBIE ISl pEIICHUs 3a/1a4, OIICHUBATh PEATHCTHYHOCTh
MOJYYeHHOH (pr3nuecKor BEITUIHHbI




1.8

PacriozHaBate 1poOJieMBl, KOTOpBIE MOJKHO pEIIMTh IPU I[TOMOIIU
(GU3n4EeCKUX METOJI0B, B OIIMCAHUU UCCIIEI0OBaHUS BBIICIIATh IIPOBEPSEMOE
IIPEII0JIOKEHNE (TUIIOTEY ), pa3IMyaTh U UHTEPIPETUPOBATH M10JTyYEHHBIH
pe3yibTaT, HaXxOAUTh OUIMOKM B XOJ€ OIbITa, JeaTh BBIBOJBI IO €ro
pe3yabTatamMm

1.9

[IpoBOoaUTH ONBITHI TO HAOMIOACHUIO (U3NYECKUX SIBICHUH WIH
buznueckux CBOMCTB TeN: (dhopMynupoBath MIPOBEPSIEMBIE
NPEOI0KEHUs, COOMPATh YCTAHOBKY M3 IPEAJIOKEHHOTO 000py10BaHHUS,
3aMKChIBaTh X0/ OMbITA U (POPMYIUPOBATH BHIBOIBI

1.10

BrimomaaTs NpsAMbIC HU3MCPCHHA C HUCIOJIb30BAHUCM AHAJIOTOBLIX U
IUGPOBBIX NPUOOPOB, 3alMChIBATh IIOKA3aHUSA MPUOOPOB C YYETOM
3a/1aHHOM a0COJIFOTHOM MOTPEIIHOCTH U3MEPEHUI

[TpoBoaUTH HCCIEI0BAaHUE 3aBUCUMOCTH OJTHOM (PU3NUECKON BEIMUUHBI OT
Jpyroi ¢ HUCHOJb30BAHUEM MPSAMBIX M3MEPEHUH, Yy4yacTBOBaTb B
IUIAHUPOBAaHUM  y4eOHOro HCCJENIOBaHUS, COOMpaTh YCTaHOBKY H
BBINOJIHATh M3MEPEHUs, Cleaysl NpPeJIOKEHHOMY IUIaHy, (UKCHPOBATh
pe3ynbTaThl MOJIYYEHHOM 3aBUCHUMOCTH (M3MYECKUX BEJIWYUH B BUJE
IPEUIOKEHHBIX TaOauL U rpaduKoB, JejaTh BBIBOJBI IO pe3ysbTaTam
UCCIIEI0BaHMUS

1.12

[TpoBOIUTH KOCBEHHBIE M3MEpPEHHUsS (UIUUYECKUX BEIWYMH, CIEIys
IPEJUIOKEHHOW MHCTPYKIMM: IPU BBIIOJHEHUU H3MEpPEHUil colOuparb
JKCIIEPUMEHTAIBHYI0 YCTaHOBKY M BBIYMCIIATH 3HAYEHHE MCKOMOM
BEJINYUHBI

1.13

Cobuto1aTh npaBuia TEXHUKU 0€30IaCHOCTH NP padboTe ¢ 1abopaTOPHBIM
00opyaoBaHHEM

1.14

VYka3pIBaTh NPUHIUIBI JIEHCTBUS NMPUOOPOB M TEXHUYECKHX YCTpPOICTB,
XapaKTepu3oBaTb MPUHIMIBI  JEHCTBUS HM3YyYEHHBIX INPHOOPOB MU
TEXHUYECKHUX YCTPOMCTB C MOMOIIBI UX OMMCAHMS, UCIOJIBb3Ys 3HAHUS O
CBOMCTBaX (PM3NYECKHX SIBICHUN M HE0OXOAUMBbIe (PU3NUYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

[TpuBoauTes mpuMepsl  (HaXOAUTh  MHPOPMALUIO O  MPUMEPAX)
NPaKTUYECKOTO HWCIIONB30BaHU (DU3MYECKHX 3HAHWNA B TIOBCEIHEBHOM
KHU3HH I o0ecrieyeHHus: 6e30MacHOCTH MPH 0OpallleHuH ¢ MpUdopaMu U
TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbHsI U COOIIOIEHHSI HOPM
HKOJIOTHUECKOTO MOBEICHUS B OKpYXKalolei cpee

1.16

OcymiecTBiATh 0TOOP HMCTOYHMKOB HMHGpOpManuu B ceTd MHTepHeT B
COOTBETCTBUH C 3aJaHHBIM IMOUCKOBBIM 3aIllpOCOM, Ha OCHOBC NMCIOIINUXCA
3HaHUH M IIyTEM CPAaBHEHMS pPaA3JIMYHBIX HCTOYHHUKOB BBIJIEIATH
nH(popMaInoo, KOTopas SBJISETCS MPOTHBOPEUMBOW WIIM MOXKET OBITh
HEJOCTOBEPHOI

1.17

Hcnonp30BaTh Npy BBINOJIHEHWN YYEOHBIX 3aJJaHUI HAyYHO-TIOMYJISPHYIO
auTeparypy GU3NYECKOTo CoJIepKaHMs, CIIPABOYHbIE MaTepPHalIbl, PECYPCHI
cetu UHTepHer, BIageTh NpUEMaMHM KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HH(POPMAIMK U3 OHOW 3HAKOBOW CHCTEMBI B IPYTYIO




1.18

CoznaBaTh COOCTBEHHBIC KpaTKHE MMChMEHHBIC U YCTHBIC COOOIICHHS HA
OCHOBE 2 - 3 HCTOYHUKOB MH(MOpMAIMU (PU3NUECKOTO COJIePKAHUs, B TOM
qrcIie MyOJUYHO JIeNaTh KPATKUE COOOIIEHUS O Pe3yJIbTaTaX MPOSKTOB HUITH
y4eOHBIX HCCIEAOBaHUM, NMPU 3TOM TPAMOTHO HCIIOJIb30BaTh M3yYCHHBIN
MOHSITHMHBIN anmapaT Kypca (QU3UKH, CONPOBOXKIATh BBICTYIUICHHE
Mpe3eHTaluei

1.19

[Tpu BbIMONHEHUH Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUN PpaCHpPECNiTh
00s13aHHOCTH B TPYyIIE B COOTBETCTBUU C IOCTABIICHHBIMU 3aJa4aMH,
CIEIUTh 3a BBHIIOJHEHHEM IUlaHa JEWCTBUM, aJeKBaTHO OIICHUBATH
COOCTBEHHBIM  BKJaJ B  JIEATEIBHOCTh  TPYyNIbl,  BBICTPAUBATh
KOMMYHHKATHBHOE B3aMOJICHCTBHE, YUUTHIBAsI MHEHHE OKPY>KAIOLTUX

HpOBepﬂeMble IJIEMEHTHBI COACPKaAHUA

Kox Kon
IIpoBepsiemble 3JIeMeHTHI CO/leP:KAHUS
pasjena | dj1eMeHTa
®U3UKA U EE POJIb B TIOBHAHUU OKPYXAIOIIEI'O MHUPA
®dusuka - Hayka o npupoze. Asnenus npuponasl. Pusnueckue
1.1 SIBJICHUS: MEXaHUUYECKUE, TEIIOBBIE, JIEKTPUUECKHE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC
dusnueckue BenTUUnHBL. M3Mepenne Gu3nyecKix BETNIHH.
1.2 ®dusnueckue npudopsl. Ilorpemnocts u3Mepenuit. Mexxynapoanas
CUCTEMa ENHMII
EcTtecTBeHHO-Hay4YHBI METOJ IO3HAHMS: HAOIIOIEHHE, TIOCTAaHOBKA
1 1.3 Hay4HOT'0 BOIIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT I10
MPOBEPKE THIOTE3, O0BSICHEHNE HAOII0JaEMOTO SIBJICHUS
1.4 Onucanue GpU3NUECKUX SBICHUN C TOMOIIBIO MOJIeIen
[IpakTuyeckue pabOTHI:
N3mepenue paccTossHAMN.
15 W3mepenue o6bemMa KUAKOCTH U TBEPAOro Teja.
' Onpenenenre pa3sMepoB MabIX Tel.
W3mepenue temrniepaTypsl IpU MOMOILH KUJIKOCTHOTO TEPMOMETPA U
JaT4YMKa TeMIEPaTypbl
ITEPBOHAYAJIBHBLIE CBEJJEHM A O CTPOEHUUN BEIIIECTBA
71 CrpoeHne BelecTBa: aTOMbl M MOJIEKYJbI, MX pa3Mepbl. ONBbITHI,
’ JI0Ka3bIBaIOIINE TUCKPETHOE CTPOCHUE BELIeCTBa
) 29 JIBmxeHne dactul BemecTBa. CBsI3b CKOPOCTH JIBUYKEHUS YacTHIL C
’ Temneparypoil. bpoyHoBckoe aBmxenue, 1uPysus
23 B3anmopeiicTBre yacTUIl BENIECTBA: IPUTSKEHNE U OTTAIKMBAHNE
24 ArperaTHble COCTOSIHHS BELIECTBA: CTPOEHUE Ta3oB, JKUIKOCTEW U
’ TBEPAbIX (KPUCTAJUIMUECKUX) Tell. B3anuMocBsa3bp Mexay cBOMCTBaMU




BCIICCTB B PA3HBIX arperaTHbiX COCTOSHHUAX U HUX ATOMHO-
MOJICKYJISIPHBIM CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[IpakTuueckue padbOTHI:

Onenka auaMeTpa aToMa METOAOM PSJOB (C HCIOJIB30BaHUEM
26 dotorpaduii).

OmnbIThl 10 HAOIIOAEHUIO TEIJIOBOTO PaCIIMPEHHs ra30B.
OnbITBl MO  OOHApY)KEHUIO  JIEHCTBHS CHJI  MOJICKYJIIPHOTO
NIPUTSHKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

Mexanndeckoe JBHKEHUE. PaBHOMEpHOE W HEPaBHOMEPHOE

3.1
NIIBHOKEHHE
39 Cxopoctb. CpenHsisi CKOPOCTb MHpPU HEPABHOMEPHOM JIBUKEHUH.
) Pacuer myTu 1 BpeMeHU ABUKECHUS
SlBnenne wuHepHUU. 3aKOH HHepUMHU. B3aummopeiicTBue Ten Kak
33 IIpUYMHA HM3MEHEHHs CKOpPOCTH IBHKEHHs Tel. Macca kak mepa
WHEPTHOCTH TeJia
34 [InotHOCTh BemecTBa. CBsI3b INIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B
) enuHuIle 0ObeMa BelllecTBa
35 Cuita KaKk XapakTepUCTHKA B3aUMOICHCTBUS T
36 Cuna ynpyroctn u 3akoH ['yka. M3mepeHue cuibl ¢ MOMONIBIO
) TAHAMOMETpa
37 SBnenue TAroteHus U cuia TsxkecTH. Cuina TSDKECTH Ha JIPYTrUx
) nnaderax. Bec Tema. HeBecoMocTh
38 Cuna Ttpenusi. TpeHue CKONbXEHUS WU TpeHHE TMokosi. TpeHue B
) MPUPOJIE U TEXHUKE
39 Crnoxenue CHII, HAIPaBIIEHHBIX o OJTHOM MPSIMOM.
) PaBHOzelicTBYIOIIIAsA CHIT
[IpakTuueckue padbOTHI:
OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBIDKEHUS (IIapuKka B
KUJKOCTH, MOJIETH DJIEKTPUUYECKOTO aBTOMOOWMIISI M Tak jajee).
Omnpenenenue cpeHel CKOPOCTU CKOIBKEHHsI OpycKa WK MIapHKa Mo
310 HaAKJIOHHO MIOCKOCTH.

Onpenenenne MIOTHOCTU TBEPAOTO TeENA.

OnsIThI, J€MOHCTPUpPYIOIIINE 3aBUCHUMOCTh pacTsbKeHus
(nedopmanun) Npy>KUHBI OT MPUIIOKEHHON CHIIBI.

OnBIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHS CKOJIbKEHHUS
OT Beca TeJla ¥ XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN

3.11

dusnuecKue ABJICHNS B IPUPOEC: IPUMEPBI ABUKEHUS C Pa3IUNYHBIMU
CKOPOCTSIMM B )KNBOW M HEKUBOW MPUPOJIE, IEHCTBUE CUIIBI TPEHUS B
MIPUPOJIE U TEXHUKE




3.12

TexHuyeckue yCcTpoucTBa: JTMHAMOMETP, MOAIIUITHUKA

JIABJIEHUE TBeP/IbIX TEJI, )KUJIKOCTEU U TA30B

4.1

L[aBJ'ICHI/IC TBEPAOro TEia. Crioco0BbI YMCHBIICHHUA W YBCIUYCHUA
JaBJICHHUA

4.2

JlaBnenue ra3a. 3aBUCMMOCTh JaBJIEHUS Ta3a OT oObema,
TEMIEPATyPbI

43

[lepenaua naBiieHHUs] TBEPABIMU TEJIaMH, KUAKOCTIMU MU Ta3amH.
3akoH Ilackanga. [TneBMaTHuecKre MalIMHEI

4.4

3aBUCUMOCTh JIaBJICHUS KHUIKOCTH OT IIyOWHBL. [ MapocTaTH4ecKuit
napagokc. CooOmraronuecs: cocybl. [ uapaBindeckue MexaHu3Mbl

4.5

Atmocpepa 3emiaum U atMocdepHoe  JaBieHue. [IpuumHbI
CYILLECTBOBaHMs BO3AYIIHON o6osouku 3emud. OnbiT Toppuuenu.
3aBUCUMOCTb aTMOC(EPHOTO JIaBJIEHUS OT BHICOTHI HAJl yDPOBHEM MOPSI

4.6

N3mepenue armocdepHoro namieHus. [IpuOopbl misi u3MepeHus
aTMOC(EepHOTrOo TaBJICHUS

4.7

JleficTBue JKMIKOCTH M Tra3a Ha IOTPY)KEHHOE B HHX TeJo.
BoliTankuBarouias (apxuMeioBa) cuia. 3aKkoH Apxumena

4.8

[InaBanue ten. BoznyxomnnaBanue

4.9

[IpakTuyeckue paboOTHI:

WccnenoBanne 3aBUCUMOCTM Beca Tela B BOJAe OT oObema
MOTPYKEHHOM B KUAKOCTh YaCTHU TEJA.

OrnpeneneHne BBITAIKUBAIONIEH CHJIBI, JCHCTBYIOIIEH Ha Teo,
MIOTPY’KEHHOE B KHUJIKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOIIEH CHJIBL, IEHCTBYIOIIEH Ha
TEJO B )KMJIKOCTH, OT Macchl Tela.

OnepIThI, AEMOHCTPUPYIOIINE 3aBUCHMOCTh BBITAJIKMBAIOIIEH CHUIIBI,
JEUCTBYIOIIEH Ha TEJO0 B XKHUJAKOCTH, OT 00beMa MOIrpyKEHHOH B
JKUJKOCTh YaCTH Tela U OT INIOTHOCTH XHUIKOCTH. KOoHCTpynpoBanue
apeoMeTpa WIM KOHCTPYMPOBAaHHE JIOJKA U OIPEACICHUE €€
IPy30I0AbEMHOCTH

4.10

dusnueckue ABJICHUS B MPUPOJIE: BIUSHUE aTMOC(EPHOro JaBlIeHUs
Ha )KMBOW OpraHM3M, IJIaBaHUE PbIO

4.11

TexHudeckue yCTPONCTBA: COOOMIAIOIINECS COCYIbI, YCTPOWCTBO
BOJOIIPOBO/Ia, THAPABIMYECKUN TIpecc, MaHOMETp, Oapomerp,
BBICOTOMEp, OPIIHEBON HACOC, apEOMETP

PABOTA, MOITHOCTD, SHEPT A

5.1 Mexanunueckas pabota
5.2 Mexanndeckass MOITHOCTb
53 [IpocTeie MexaHU3MBI: pbIyar, 6J0K, HAKJIOHHAs MII0CKOCThb. [IpaBuiio

paBHOBECHS pbl4yara
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[IpumeHeHne npaBuIa paBHOBECHS pblyara K OJIOKy

5.5

«3o710TO€ TpaBMIIO» MeXaHUKU. KoappHuiueHT mone3noro AeicTBUs
MexaHU3MOB. [IpocThie MeXxaHU3MBI B OBITY M TEXHHKE

5.6

[loTeHunanpHas 3HEPIUU TeNA, HOJHATOrO HaJl 3eMIei

5.7

Kunernueckas sneprus

5.8

IlonHas mexaHudeckas dHeprus. 3aKOH M3MECHEHMs U COXPaHEHMS
MEXaHUYECKON IHEPTUn

59

[IpakTuueckue padbOTHI:

Omnpenenenue pabOThl CUJIBI TPEHHS NP PAaBHOMEPHOM JIBUIKEHUU
TeJa [0 TOPU30HTAILHOIN TOBEPXHOCTH.

HccnenoBanue ycinoBuii paBHOBECHs pblyara.

N3mepenne KII/] HakIOHHOM INIOCKOCTH.

N3ydenue 3aKoHa COXpaHEHUsI MEXaHUYECKOW SHEpIUun

5.10 @u3nyYecKue ABICHUS B IPUPOJIE: PhIUArd B TEJIEC YEIOBEKa

5.11

TexHu4eckue yCTpOWCTBA: pblYar, MOJABM)KHBIA M HEIOABUKHBIN
0JIOKH, HAKJIIOHHAS IJIOCKOCTh, POCThIE MEXaHU3MBbI B OBITY

8-i1 ki1acce

IIpoBepsiemble TpeGoBaHus K pe3yjbTatam ocBoeHus OOII

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS] OCHOBHOM
o0pa3oBaTe/IbHON MPOTrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusi

1.1

Hcnonbs30BaTh DOHITHS

1.2

Pa3nuuath sABJIEHUS IO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIMX JAHHOE (PUZNYECKOE SBJICHUE

1.3

Pacnio3HaBaTh MNposIBICHME U3YyYEHHBIX (U3UYECKHX SIBICHUH B
OKpYXaroIleM MHUpe, B TOM uucie QU3NYEeCKUe SIBJICHHUS B MPHUPOJE, NIPH
3TOM MEPEeBOAMTH MPAKTUYECKYI0 3ajauyy B Yy4eOHYyI0, BBLIEIATH
CYILLECTBEHHbIE CBOICTBA (MIPU3HAKU) (PU3UUYECKUX SIBICHUN

1.4

OnuceIBaTh N3yYCHHbIE CBOWCTBA TeNl U (PU3HUECKUE SBICHUS, UCTIOIb3YS
¢usznyeckue BEIMYMHBI, TPU ONHMCAHUM MPABWIBHO TPAaKTOBATh
¢U3MUeCKUil CMBICI UCIOJIb3YyEMBIX BEJIWYMH, 0003HAYCHHUS U €AMHUIIBI
bu3NYeCKUX BEIMYMH, HAXOOUTh (OPMYJIbI, CBSA3BIBAIONINE JAHHYIO
¢u3nUecKyr0 BEIWYMHY C JAPYTUMHM BEITUYMHAMM, CTPOHUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUYUH

1.5

XapakTepu3oBaTh CBOMCTBa TeJ, (PU3MYECKHE SBIEHUS U IPOIIECCHI,
UCIIONIb3YSl U3YYEHHBbIE 3aKOHBI, IPU OTOM JaBaTb CJIOBECHYIO
(bopMyIIMPOBKY 3aKOHA U 3allMCHIBATh €T0 MaTEMaTHUYECKOE BhIPAKEHHE




1.6

OOBsICHATh (DU3MYECKHE TPOIECCHl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTYyallul MPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BHISBIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 | - 2 TOTHYECKUX
1aroB ¢ MOMOIIbI0 1 - 2 HM3y4YeHHBIX CBOMCTBA (DU3UYCCKUX SIBICHHH,
(bU3HYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

Pemats pacuerHble 3amaun B 2 - 3 OECTBHS, MCHOJB3YS 3aKOHBI U
(dopMyIibl, CBs3bIBalOLIME (U3UUYECKUE BEIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBHS 3a/lauyd 3alMChIBaTh KPATKOE YCIIOBUE, BBIABIISTH HEIOCTATOK
JAHHBIX JJIs  pelleHusl 3ajJaud, BbIOMpAaTh 3aKOHBI U  (OPMYIIbI,
HEOOXOJUMBIE JJIsl €€ pELIeHUs, MPOBOJUTH pacueTbl U CpPaBHUBATH
HOJYy4YEHHOE 3HaUeHHE (PU3NUYECKOIN BETMUMHBI C U3BECTHBIMU JAHHBIMU

1.8

PacrioznaBate 1po0OsieMBbl, KOTOpPBIE MOJKHO pEHIMTh IPU I[TOMOIIU
(GU3MUEeCKUX METOAOB, HCIOJb3Yys OINUCAHME MCCIEOBAaHUS, BbLIENAThH
IPOBEPSIEMOE  MPEANOJIOKEHUE, OLIEHWBATh IPABUIBHOCTh IOPSIIKA
IPOBE/ICHUS HCCIIEI0BAHNUS, 1€1aTh BBIBOIbI

1.9

[TpoBoauTh ONOBITEI 1O HAOMIOAECHUIO (U3NYECKUX SIBICHUM WM
buznuecKkux CBONCTB Te: (bopMyIHpOBaTH IIPOBEPsIEMBIC
IPENONI0XKEeHUs, COOUPATh YCTAHOBKY U3 IPEAJIOKEHHOTO 000py10BaHMs,
OTIHCHIBATH XOJI OTIBITAa U (POPMYIIMPOBATH BHIBOJIBI

1.10

BbIlonHATE  IpsIMBIE  U3MEPEHHMS C  HCIOIB30BAHMEM  AHAJIOTOBBIX
npuOOpoOB U AATYUKOB (PU3MUECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUH C yueToM 3a1aHHON aOCOJIFOTHON MOTPEIIHOCTH

1.11

[TpoBOIUTH HCCIIeAOBAaHUE 3aBUCUMOCTH OHOM (hU3HYECKON BETUYHUHBI OT
JIpYyro ¢ UCHOJIB30BAaHWEM IPSMBIX M3MEPEHUM: IUIAHHPOBATh
UCCIIeIOBaHMEe, COOMpaTh YCTAHOBKY M BBIINOJHATH H3MEPEHUs, CIeays
NpPE/UVIOKEHHOMY — IJIaHy, (UKCHpOBaTh  Pe3ysNbTaThl  MOJYYEHHOM
3aBUCHUMOCTH B BUJI€ TaOIUI U rpauKoB, AeaTh BBIBOBI IO PE3yJIbTaTaM
UCCIIEI0BAHNS

1.12

[TpoBOIUTH KOCBEHHBIE M3MEpPEHMs (PU3NYECKHX BEIUYMH: IUIAHUPOBATh
U3MEpEeHMs,, COoOMpaTh  AKCIEPUMEHTAJIbHYI0  YCTAHOBKY, Cleays
NPEeUI0KEHHON MHCTPYKLUH, U BBIYUCIIATH 3HAYCHUE BEITMYMHbI

1.13

Cobuto1aTh npaBuia TEXHUKN 0€30IaCHOCTH NP padboTe ¢ 1abopaTOPHBIM
o0opyoBaHuEM

1.14

XapakTepu3oBaTh TNPUHIMIIEI  JEHCTBUS HM3YYEHHBIX NPUOOPOB H
TEXHUYECKHUX YCTPOMCTB C ONOPOM HAa MX ONMCAHMS, UCIOIb3Ys 3HAHUS O
cBOWcTBaX (M3MUECKUX SABICHMA U  HeoOXoauMble (hu3nyeckue
3aKOHOMEPHOCTH

1.15

Pacno3naBath MMPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U HU3MCPUTCIIBHBIC
HpI/I60pI)I o cxeMaM M CXEMAaTUYHBIM PUCYHKaM, COCTaBJIATH CXCEMBbI
SJICKTPHUICCKUX Lenei C noCICaA0BaTCIbHBIM n napaJijiCJIbHbIM
COCIMHCHUEM JBJICMCHTOB, pas3jindas YCJIOBHBIC 0003HaUYEHUS DJIEMEHTOB
SJICKTPHUICCKUX Lenei

1.16

[lpuBoauTes mpuMepsl  (HAXOAUTh  MHPOPMALHUIO O  MPUMEPAX)
MPAKTUYECKOTO HCIOJB30BaHUS (M3MYECKUX 3HAHUI B TMOBCETHEBHOM




KHU3HH A o0ecrieueHns 6e30MacHOCTH MPH 0OpalleHnH ¢ MpUOopaMu U
TEXHHYECKHMH yCTPOICTBAMHU, COXPAHEHHS 30POBbSI 1 COOJIIOICHHSI HOPM
IKOJIOTMYECKOT0 IIOBEICHHSI B OKpYXKaIOLIel cpene

1.17

OcymecTBisaTh MOUCK HHOpManuu (PU3UIECKOTO COJMCPIKAHUS B CETU
WNHTepHeT, Ha OCHOBE HMEIOUIMXCS 3HAHUM W IyTEM CpPaBHEHHUS
JIOTIOTHATEILHBIX HUCTOYHUKOB BBIJICISITh HH(POPMAIUIO, KOTOPAS SIBISETCS
MIPOTUBOPEUMBOM UM MOXKET OBITh HEJJOCTOBEPHOM

1.18

M cnonb30BaTh NMPH BHINOJHEHHH YYeOHBIX 3alaHH HAYYHO-TIOMYJISIPHYIO
JIUTepaTypy (PU3HUECKOTo CoAepKaHUsI, CIPABOYHBIC MaTEPHUAIIBL, PECYPCHI
cetu MHTepHeT; BiIaAeTb NpHUEMaMU KOHCIEKTUPOBAHMSI TEKCTa,
npeoOpazoBanus HH(OPMALIUK U3 OJHOM 3HAKOBOM CUCTEMBI B JPYTYIO

1.19

CoznaBaTh COOCTBEHHBIC MUCHMEHHBIE U KpPAaTKUE YCTHBIE COOOIICHMS,
0000mas wWHOPMANMIO H3 HECKOJBKHUX HCTOYHUKOB (PHU3UIECKOTO
CONepXKaHUs, B TOM 4YHCIe NyOIMYHO TMPEICTABIATh PE3YJIbTATHI
MPOSKTHOM WJIM WCCIICOBATEIHLCKON JIEATSIBHOCTH, IPH 3TOM TIPAMOTHO
UCITIOJIB30BaTh HM3YYCHHBIM TIOHATHHHBIA anmapar Kypca (Qu3ukw,
COIIPOBOKAATh BBICTYIIJICHUC HpeBeHTaHI/Ief/i

1.20

[Ipy BbIMOIHEHHHM Y4YEOHBIX MHPOEKTOB M HCCIEAOBAHUN (PUINUECKUX
IIPOLIECCOB PACIpPEAEATh OO0S3aHHOCTU B TpPYIIE B COOTBETCTBUHU C
MIOCTaBJICHHBIMU 33J]a4aMH, CICAUTH 32 BBIIOJHEHUEM ILJIaHA JACHCTBUN U
KOPPEKTUpOBaTh €ro, aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIH BKJIAJ B
JIeATEIbHOCTh TPYNIIbl, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJEHCTBUE,
MPOSIBIISISE TOTOBHOCTD pa3peiiaTb KOHPIIUKTHI

HpOBepﬂeMble IJIEMEHTHBI COACPKaAHUSA

Kon
pasnea Koa ssementa | IIpoBepsieMblie 3J1eMEHTHI COACPKAHMS
TEIUVIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOpUU
6.1 CTpoeHHus BemiecTBa. Macca u pa3Mepsl MoJekyd. ONbITHI,
' MOATBEPIK/IAIOIME OCHOBHBIE TOJOXKEHUS MOJEKYJISIPHO-
KMHETUYECKOUN Teopuu
6.0 Mopenu TBEpAOro, *XHMIKOTO W Ta3000pa3HOr0 COCTOSHUMN
6 ’ BenlectBa. Kpucrannuueckue u amopdHble Tena
6.3 OObsicHeHHE CBOMCTB Ta30B, )KUJKOCTEH U TBEPHABIX Tel Ha
' OCHOBE IOJIOKEHUI MOJIEKYISIPHO-KMHETHYECKON TEOPUU
. Ma4YUBaHUE U KaNUJUIAPHBIC SIBJICHUS
6.4 C
6.5 TemnoBoe paclIMpeHne U cxxaTue
6.6 Temnepatypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTBIO TETNIOBOTO
) JIBUKEHUS YaCTHI]




6.7

Buytpennsist sneprusi. CrnocoObl M3MEHEHHUsI BHYTpPEHHEU
SHEpIuu: Terionepeaya u copepiieHue padoTbl

6.8

Bunsl Tteruionepenauu: TEIUIONPOBOJHOCTb, KOHBEKLNS,
U3IIyYECHHE

6.9

KommuecTBO TEIIOTHI. y,Z[CJ'II)HaH TCIINIOEMKOCTDh B€IICCTBA

6.10

Term000MeH U TEIIOBOE PaBHOBECHE. Y paBHEHHE TEIJIOBOTO
Oastanca

6.11

[InaBneHne W OTBEpACBAaHHWE KPUCTAUIMYECKHX BEIICCTB.
VY nenbpHas TeIuioTa ILUIaBICHUS

6.12

[TapooGpazoBanue u konaencauus. Mcnapenne. Kumnenue.
VYaenebHas  TemioTa  mapooOpa3oBaHUA.  3aBHUCHMOCTh
TEMIIEPATypPhbl KHTICHUS OT aTMOC(HEPHOTO JaBJICHHUS

6.13

Bnaxnocts BO3ayXxa

6.14

9Hepr1/151 TOILJIMBA. Y JieNbHas TEIJIOTa CropaHus

6.15

[Ipunnuns! padotsl Temnossix apurateneid KIIJ{ teroBoro
aBurarens. TeruloBble ABUIaTeIM U 3alMTa OKPYKaKOLIEH
Cpesl

6.16

3aKOH COXpaHEHMs] U IPEBPALICHHUS SHEPTUU B TEIUIOBBIX
rporeccax

6.17

[IpakTueckue pabOThI:

OneITEl IO OOHAPYKEHUIO JEUCTBUS CHUJ MOJIEKYJISPHOTO
MIPUTSKEHUS.

OnbIThl MO BBIPALIMBAHUIO KPUCTAIUIOB MOBAPEHHOM COJHU
WJIM caxapa.

OneITel MO HAOMIOJEHHUIO TEMJIOBOTO PACIIUPEHHS Ta30B,
YKUJIKOCTEN Y TBEPJIBIX TEI.

Omnpenenenue JaBleHUs BO3yXa B OaJUIOHE MIMPHUIIA.
OnbITEl, JIEMOHCTPUPYIOIIHUE  3aBHUCHUMOCTh  JaBJICHUS
BO3/lyXa OT €ro 00bemMa U HarpeBaHUs WIH OXJIAXKICHUS.
[IpoBepka rUMOTE3bl JMHEWMHON 3aBUCUMOCTH  JJIMHBI
CTONOMKA J>KUAKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TeMIepaTyphl.

HaGmronenne wu3MeHeHUsT BHYTPEHHEH »JHEpruM Tela B
pe3yabpTaTe Teruionepeaadd U padoThl BHEITHUX CHJL.
HccnenoBanue siBIeHUS TEIIOOOMEHA TMPU CMENIMBAHUU
XOJIOHOW U TOpsTYe BOJBI.

Ornpeznenenne KOJWYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOH
MIPU TEIJIO0OMEHE C HArPEThIM METAITHYSCKUAM IHJIUHIPOM.
Ornpenenenne yAenbHOU TEIJIOEMKOCTH BELIECTBA.
HccnenoBanue nporecca HCIIapeHus.

OrnpezeneHre OTHOCUTENBHON BIIaKHOCTH BO3/yXa.
Onpenenenne yIeabHOW TEIUIOTHI MIJIABJICHUS JIbJa.

6.18

dusnueckue ABJICHHS B NPHUPOAE:  IOBEPXHOCTHOE
HaTSOKEHHE M KallWUIIpHBIE SBJICHUS B IPUPOJIE, KPUCTAILIBI




B npupone, usnydeHue ConHLa, 3aMep3aHUE BOJOEMOB,
MOpCKHe Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa.

6.19

TexHuueckue  yCTpOMWCTBA: KalvUIspBl, MIPUMEPBI
HCIIOJIb30BAaHUSl KPUCTAUIOB, JKHUAKOCTHBIM TEPMOMETP,
JATYMK TEMIEPATYpPbl, TEPMOC, CUCTEMA OTOILJICHUS JOMOB,
THTPOMETPHI, IMICUXPOMETp, MapoBas TypOWHA, IBUTATEINb
BHYTPEHHEIO CrOPaHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Teil. J[Ba poaa 3JeKTpUUECKUX 3apsiioB
BzaumopeiictBue  3apsokeHHbIX  Tesl.  3akoH  Kyiona
7.2 (3aBHCHUMOCTh CHJIBI B3aUMOJCHCTBHUS 3apsHKEHHBIX TET OT
BEJTMYUHBI 3aPsII0OB U PACCTOSHUS MEXKAY TEJIaMH)
Onektpuueckoe 1mosie. HampsyKeHHOCTh ANEKTPUYECKOTo
7.3 nosst. [IpuHnun cynepno3uuuu >JIeKTpUYECKUX ToJied (Ha
KaueCTBEHHOM YpPOBHE)
Hocurenu  anekTpuyeckux  3apsaoB.  DJE€MEHTapHbIN
7.4 anektpudeckuid 3apsa. Crtpoenue aroma. [IpoBonHuku u
JUDJICKTPUKHU
7.5 3aKOH COXpaHEHUs AIEKTPUUIECKOTO 3apsiaa
76 DNEeKTPUYECKUI TOK. VYcenoBus CYILIECTBOBaHUS
) AIEKTPUUYECKOTO TOKA. ICTOUHUKY TOCTOSIHHOTO TOKa
77 JIeficTBUSL DJEKTPUYECKOTO TOKa (TEIUIOBOE, XWMHUYECKOE,
' MarHuTHOE). DIEKTPUYECKU TOK B )KHJIKOCTSIX U ra3ax
73 Onektpuueckass 1enb. Cuina  Toka.  DIEKTPUUYECKOE
) HalpspKeHUe
79 CormnpoTHBiieHHE TPOBOJHUKA. YJEIHHOE COMPOTUBIICHUE
’ BELIECTBA
7.10 3akoH OMa AJ1s ydacTKa Lenu
711 [TocnenoBarensHOE u napajuiesIbHOe COeJIMHEHUE
) IIPOBOJHUKOB
712 PaboTta 1 MOIIHOCTB AMEKTPUUYECKOTO TOKa. 3akoH JIKoyms -
) Jlenna
713 DneKTpuuecKue I1eNu MW TOTpeOUTenn dSISKTPHUECKOM
' sHepruu B ObITy. KopoTKoe 3aMbIkanme
714 [TocrosuHbie MarHuThl. B3anmoaeicTBHE MOCTOSHHBIX
’ MAarHuTOB
715 MarnuTtHoe nosie. MarHuTHoe noJsie 3eMiu U €ro 3Ha4YeHue
’ IUIS SKU3HU Ha 3eMiie
716 OnelT Opcrena. MarHuTHOE IOJIE AJIEKTPUYECKOTO TOKA.

HpI/IMCHCHI/IC OJICKTPOMAardHuToOB B TCXHUKE




7.17

JlelicTBU€ MarHMTHOIO TIOJISI HA NPOBOJHUK C TOKOM.
OneKTpoABUrarenab IOCTOSHHOTO Toka. [cmonb3oBaHue
JJIEKTPOJBUIATEIe B TEXHUYECKUX YCTPOMCTBAX U Ha
TPaHCIIOPTE

7.18

OnbiTel Dapajed. SIBieHUE 3JIEKTPOMArHUTHON HHAYKIUU.
IIpaBuio Jlenna

7.19

Onekrporereparop. CrocoObl MOMYYCHHS SICKTPUICCKON
SHEPTUU. DIIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX HCTOUHHUKAX
SHEPIrUn

7.20

[IpakTyeckue paboOTHI:

OnpIThl MO HAOJMIOJEHUIO ANIEKTPU3ALMM TEI MHIYyKUUEH U
IIPU CONTPUKOCHOBEHUHU.

HccnenoBanue  1€WCTBUSA  DJIEKTPUYECKOrO0  IIOJISL  HA
IIPOBOJIHUKYU U JUDJICKTPUKH.

CbOopka wu mpoBepka pabOThl AIEKTPUUYECKON  Ienu
MIOCTOSIHHOT'O TOKa.

W3mepenue u peryiupoBaHUe CUJIbI TOKA.

W3mepeHue u peryaupoBaHue HapsKEeHNUs.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, WIYLIETO Yepe3
PE3UCTOP, OT CONPOTHBIICHHUS PE3UCTOpPA U HANPSIKEHUS Ha
pe3ucrope.

OmnbITHl, 1EMOHCTPUPYIOIIUE 3aBUCUMOCTb 3JIEKTPUYECKOTO
COIMPOTUBJICHUA IIPOBOJHUKA OT €ro MAJIWHBI, ILJIOIIaan
MIOTIEPEYHOI0 CEUEHHsI U MaTepHaa.

[IpoBepka  mpaBWia  CIOXKEHUS  HAOPSOHKEHUW — TMpHU
MOCJIEZIOBATEIbHOM ~ COEIUHEHUM  JBYX  PE3HCTOPOB.
IIpoBepka mpaBuia JUIsi CHJIBl TOKa IpH MapajuieIbHOM

COETMHEHUU PE3UCTOPOB. Omnpenenenue paboThI
JNIEKTPUYECKOr0  TOKAa, HAYLWETO  4Yepe3  PE3UCTOp.
Omnpenencaue MOIIHOCTH ANIEKTPUYECKOTO TOKa,

BBIIEIIEMOM Ha pe3ucrtope. MccimenoBaHue 3aBUCUMOCTH
CUJIbI TOKA, UAYIIETO Yepe3 JaMIIOYKY, OT HaIps KEHHS Ha
Her. Omnpenenenne KIIJ[ HarpeBatens. HMccinenoBanue
MarHuTHOTO  B3aHMMOJCHCTBHUS IIOCTOSHHBIX MAarHHTOB.
N3ydyeHne MarHuTHOrO MoJisl MMOCTOSSHHBIX MAarHUTOB IIPU UX
oO0bemuHeHNH U pasneieHuu. lccnemoBanue eWCTBHS
3JEKTPUUYECKOTO TOKAa HAa MArHUTHYIO CTpesiKy. OIBITHI,
JIEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUSA
KaTyIIKA ¢ TOKOM M MarHuTa OT CHJIbl TOKa U HAaIPaBJICHUS
TOKa B Karymke. M3ydeHue NelcTBUS MAarHUTHOTO TOJIS HA
MPOBOJHUK ¢ TOKOM. KoHCTpynpoBaHnue u u3yueHue paboTsl
anektpoasurarens. Mamepenue KIII anexkTpoaBuraTenbHOM
YCTaHOBKH. OneITBI 1TIO0  HWCCJIENOBAHUIO  SBJICHMS
AJIEKTPOMArHUTHON WHIYKIMW: HCCJIEI0BAaHUE H3MEHEHUI
3HAYEHUs U HAIIPABJICHUS] MHIYKIIMOHHOTO TOKA

7.21

®u3nyuecKue sSBICHUS B PUPOJIE: DIICKTPUUECKUE SIBJICHUS B
aTMocepe, 3eKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE




noJie 3eMiH, Apei( MOIFOCOB, POJb MATHUTHOTO IIOJS IS
YKU3HU Ha 3emiie, MOJIIPHOE CUSHUE

Texnuyeckue yCTpOWCTBA:  AJEKTPOCKON, aMIIEPMETp,
BOJIBTMETP, PEOCTaT, CYETUUK DICKTPUUYECKON HSHEPTUH,

799 JIEKTPOOCBETUTEINIbHBIE pudopBl, HarpeBaTelbHbIe
' ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKHUE
IPEJOXPAaHUTENN,  DJIEKTPOMArHUT,  3JIEKTPOABHUIaTelb

IMOCTOAHHOI'O TOKA, TCHCPATOP MOCTOAHHOI'O TOKA

9-i1 KJ1ace

IIpoBepsiemble TpeGoBaHus K pe3yjbTatam ocBoeHus OOIl

Kox
NMpoBepPsSIEMOro
pe3yJbTarta

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM NPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHusi

1.1

Hcmons30BaTh HN3YUYCHHBIC TIOHATHUA

1.2

PaznnuaTh SBICHHS 10 OIMMCAHUIO MX XapaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIHUX OAHHOC (I)I/I3I/I‘IGCKOG SABJICHUC

1.3

PacriozHaBate  mposiBIieHME M3YyYEHHBIX (U3MYECKUX SBICHUI B
OKpY’KalolleM MUpe, B TOM 4Hciie (pU3UYECKue SBJICHUS B MPHUPOJE, MPH
3TOM MEpPEeBOJUTh MPAKTHUUECKYIO0 3aJady B Yy4eOHYI0, BBIIENATH
CyLIeCTBEHHbIE CBOMCTBA (IPU3HAKU) (PU3UUECKUX SIBICHUN

1.4

OnuceIBaTh U3yUCHHbIE CBOWCTBA TeNl U (PU3MUECKUE SBICHUS, UCHIOIb3YS
¢usznyeckue BEIMYMHBI, TpPU ONHMCAHUM MPABWIBHO TPAaKTOBATh
(Gu3nUecKnil CMBICI UCHOIb3YEMBIX BEJIWYMH, 0003HAYEHMUS U €AMHUIIBI
(Gu3NYECKUX BEJIIMYMH, HAXOJUTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO
¢u3nUecKyr0 BEIWYMHY C JAPYTMMHM BEJIUYMHAMM, CTPOMTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUUYHNH

1.5

XapaKTepI/BOBaTB CBOICTBaA TCI, CI)I/ISI/I‘ICCKI/IG SABJICHUA W IHPOLCCCHI,
HCIIOJIB3YyA  HW3YYCHHBIC 3aKOHBI, IIpHM 3TOM  JdaBaTb  CJIOBCCHYIO
(I)OpMy.]'II/II)OBKy 3dKOHa U 3allUCbIBATh €ro MaTCMATHYCCKOC BhIPAKCHUC

1.6

OObsicHATH (hHU3MUECKHe TPOIECChl M CBOICTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTyalUl IIPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
IPUYNHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2 - 3 TOTHYECKUX
IIaroB C MOMOLIbI0 2 - 3 M3YYEHHBIX CBOMCTBAa (PU3MUECKUX SIBICHU,
bu3nyecKuX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

Pemarp pacuerHble 3amaun (omuparomecs Ha cuctemMy u3z 2 - 3
YpaBHEHMIA), UCIIOJIB3YsI 3aKOHBI U (POPMYJIBI, CBSI3bIBaIONINE (pU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJOBHS 3aJauyd 3allMChIBaTh KpaTKOe
yCIIOBHE, BBISBJIATH HEIOCTAIOIINE MU W30BITOYHBIE TaHHbBIE, BHIOMPAThH
3aKOHBI U (HOPMYJIbI, HEOOXOIMMBIE ISl PEIIeHUs], IPOBOJIUTH PacUyeThl U




OLCHUBATbL PCAIUCTUYHOCTL IMOJYUYCHHOTO 3HAUYCHUA (I)I/I3I/I‘ICCKOI>'I
BCIIMYHUHBI

1.8

Pacno3naBath HpO6H€MBI, KOTOPBIE MOXHO pCEIIUTh IIpd ITOMOIIU
(1)I/I3I/I‘-I€CKI/IX MCTOHOB, HCIIOJIB3YSA OIHMCAHHUEC HCCICHOBAHHWA, BBIIACIATH
IIPOBEPAEMOC  IMPECAIIOJIO0KCHHUEC, OLCHHUBATHL IIPABHUJIBHOCTH IIOPAAKa
IMPOBCACHUA HUCCiIca0BaHusd, JACJ1aTh BBIBOJbI, HHTCPIIPETUPOBATH
PE3YIbTATEI Ha6J'IIO,I[eHHfI H OIIBITOB

1.9

[IpoBoaUTh ONBITHI 1O HAOMIOAECHUIO (U3NYECKUX SIBICHUH WIH
(GU3MYECKUX CBOWCTB TeN: CAaMOCTOSTEIBHO COOHMpaTh YCTaHOBKY M3
M30BITOYHOrO Habopa 00OpYIOBaHMS, ONMCHIBATH XOJ OIbITA M €ro
pe3ynbTaThl, POPMYIUPOBATH BHIBOIBI

1.10

[TpoBOIUTH TPH HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPEHHH, ONpeaeIsis
CpedHee 3HAuYeHHUE W3MEpseMOl BeNUYMHBI ((POKYCHOE pacCTOsSHHE
cobuparoimieid JIMH3bI), OOOCHOBBIBATH BBIOOP crHocob0a H3MEPEHHS
(M3MepUTETHHOTO TIPHOOpa)

HpOBOI[I/ITB HCCICOOBAHUC 3aBUCUMOCTEH (I)I/ISI/I‘ICCKI/IX BCINYHUH C
HCIIOJIb30BAHHUEM  IIPAMBIX PIBMCpCHPIfII IJIaHUPOBATb HCCICOOBAHUC,
CaMOCTOATCIIBHO CO6I/IpaTB YCTaHOBKY, (1)I/IKCI/Ip0BaTL PE3yJIbTAaThL
HOJIy‘ICHHOfI 3aBHCHUMOCTH CI)I/ISI/I‘-IGCKI/IX BCJIIMYMH B BHJIC Ta6JII/IIII/I
Fpa(I)I/IKOB, JCJIaTh BBIBOABI 110 PE3YyJibTaTaM HCCICOAOBAHUA

1.12

HpOBOI[I/ITB KOCBCHHBIC H3MCPCHUA (1)I/ISI/I‘IGCKI/IX BCIIMYHH: INIAHUPOBATHb
HU3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIIIOJHATH
HU3MCPCHUH, CICAYyA HpeI[J'IO)KeHHOI\/’I WHCTPYKIIMH, BBIYUCIIATH 3HAYCHHC
BCJIMYMHBI U aHAJIU3UPOBATDH IMMOJIYUYCHHBIC PE3YJIBTATEI C YUETOM 3aI[aHHOI\/'I
MOTrpeIIHOCTHU I/I3MepeHI/II>’I

1.13

Cobuto1aTh npaBuia TEXHUKU 0€30IaCHOCTH MPpU padboTe ¢ 1abopaTOPHBIM
00opyaoBaHHEM

1.14

Paznuuath OCHOBHbBIE NpPU3HAKKM W3YUYEHHBIX (U3UUYECKHUX MOJENeH:
MaTepHuajgbHas TOYKa, a0COJIIOTHO TBEPJOE TeNO, TOYEYHBIH HCTOYHUK
CBETAa, JIy4, TOHKAs JINH3a, IUIaHETapHAas MOJIENb aTOMA, HyKJIOHHAs MOJIENb
aTOMHOTI0 s1pa

1.15

XapakTepu30BaTh TNPUHIMIIBI  JEMCTBUS HM3YYEHHBIX MPUOOPOB H
TEXHUYECKHUX YCTPOMCTB C ONOPOM HAa MX ONMCAHMS, UCIOIb3Ysl 3HAHUS O
cBOWcTBaX (M3MUECKUX SABICHMA U  HeoOXoAuMble (u3nyeckue
3aKOHOMEPHOCTH

1.16

Hcnonb30BaTh CXeMbl M CXEMaTHYHBIE PUCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENbHBIX NMPUOOPOB M TEXHOJOTMYECKHX MPOLIECCOB
OpU peleHNH Y4eOHO-TPAKTUUYECKUX 3a7ad, ONTHUECKHUE CXEMbl JUIs
MOCTPOEHHUS N300paKEHUH B IJIOCKOM 3epKajie M cCOOMparolel JInH3e

1.17

[TpuBoguTes mpuMepsl  (HaXoAWTH HMHPOpPMALMIO O  MpUMeEpax)
NPAaKTUYECKOTO HCIOJIb30BaHU (DU3UYECKHX 3HAHMA B TOBCEAHEBHOM
JKU3HU U1 oOecriedeHusi 0e30MacHOCTU IpU oOpallleHuu ¢ mpudopamu 1
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 3/I0POBbsI U COOIIOICHHSI HOPM
JKOJIOTMYECKOT0 IIOBEICHUS B OKPYXKaIOLIEH cpene




1.18

OcymiecTBiIATh MOUCK HH(pOpMAMKU (PU3HYECKOTO COJIEpKAHUS B CETH
HuTepHeT, caMOCTOATENbHO (GOPMYIUPYs MOUCKOBBIN 3ampoc, HAXOAUTh
NYTU ONpEIeNeHHs JOCTOBEPHOCTH MOJYYSHHON MH(POpPMALUK Ha OCHOBE
MMEIOIINXCS 3HAHUH U JIONIOJIHUTENIbHBIX HICTOYHUKOB

1.19

Hcnonp30BaTh Npy BBINOJIHEHWN YYEOHBIX 3aJJaHUI HAyYHO-TIOMYJISPHYIO
TUTEpaTypy (PU3HUECKOTO COACPIKAHMSI, CIIPABOYHBIE MATEPHAIIBI, PECYPCHI
cetu HMHTepHer; BIageTh NpPUEMAMHM KOHCIIEKTUPOBAHHUS TEKCTAa,
npeoOpazoBaHus WH(OPMAIIUU U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO

1.20

Co3naBaTth COOCTBEHHBIE NMHCBMEHHbBIE U YCTHbBIE COOOLIEHHS HAa OCHOBE
uHPOpMALMKM M3 HECKOJBKMX HCTOYHUKOB (H3UYECKOTO COACpIKAHMUS,
nyOJIMYHO NPEACTABIATh PE3YJIbTAThl IPOEKTHON MIIM UCCIIE0BATEIbCKON
JEATEIbHOCTH, TP 3TOM TIPAMOTHO  HCIOJIB30BaTh  HM3yYECHHBIN
NOHATUIHBIN anmapaT M3y4aeMoro pasjena (U3MKH U CONPOBOXKIATbH
BBICTYIUICHHE IIPE3EHTAalliel C y4eToM OCOOEHHOCTEM ayAUTOpHUH
CBEPCTHHUKOB

1.21

[Ipy BbIMOIHEHHHM Y4YEOHBIX MHPOEKTOB M HCCIEAOBAHUN (PUINUECKUX
IIPOLIECCOB PACHpPEAEATh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33J]a4aMH, CICAUTH 32 BBIIOJHEHUEM ILJIaHA ACHCTBUN U
KOPPEKTUpOBaTh €ro, aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIAJ B
JIEeATEIbHOCTh TPYMNIIbl, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJEHCTBUE,
IPOSIBIISISE TOTOBHOCTD pa3pemiaTh KOH(IUKTHI

IIpoBepsiemble 371eMeHTBI COAEP/KAHUS

Kon Kon ss1emenTa IIpoBepsiemble 31€eMEHTHI COAEPKAHUSA
pasaena
8 MEXAHUWUYECKUE ABJIEHUA
8.1 Mexanuveckoe aBwkeHue. MarepuanpHas Touka. Cucrema
oTcuera

8.2 OTHOCUTENBHOCTh MEXAaHUUECKOTO JIBHXKEHUS

8.3 PaBHOMEpHOE IPAMOIMHEWHOE JBUKEHUE

8.4 HepaBHomepHoe mnpsimonuHeliHoe aBukeHue. CpenHsas u

MI'HOBCHHAas CKOPOCTH TE€JIa IIPU HEPABHOMEPHOM JIBUKCHUN

8.5 Yckopenue. PaBHOyCKOPEHHOE NPSAMOJIUHENHOE IBUKEHUE

8.6 CBoboanoe nagenue. OneiTel ["anunes

8.7 PaBHOMEpHOE ABM>KEHKE IO OKpPY>KHOCTH. [lepron u yacrora
oOparieHusl. JIunennas u yTJI0Bast CKOPOCTH.

LleHTpOoCTpEMUTENBHOE YCKOPEHHE

8.8 [Tepssiii 3akoH HproTOHA

8.9 Bropoii 3akon HetoToHa

8.10 Tperuii 3akon HetoToHa




8.11

[IpuHIHMI cynepno3suuuu Cui

8.12 Cuna ynpyrocrtu. 3akoH ['yka

8.13 Cuna TpeHus: cuila TPEHUS CKOJIbKEHUSI, CUJIa TPEHUS TIOKOS,
JpyTHUe BUIBI TPCHUS

8.14 Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSI. Y CKOpEHHE
CBOOOTHOTO TaICHUS

8.15 Jemwxenue mnanetr Bokpyr Comnnuna. IlepBas kocmuyeckas
ckopocTb. HeBecoMOCTh 1 meperpy3ku

8.16 PaBHOBecue MaTepuaibHOM TOYKH. AGCOIIOTHO TBEPAOE TEIIO

8.17 PaBHOBecue TBep10TO TENa € 3aKPEIUIEHHON OChIO BpaIllCHHUS.
MowmenT cuisl. LienTp Tsxectu

8.18 Nmnynbe Tena. U3menenue ummyiabca. UMnynbe cuiibl

8.19 3aKOH COXpaHEHUS UMITYJIbCca

8.20 PeakTuBHOE NBUKEHUE

8.21 Mexannueckasi paboTa U MOIIHOCTb

8.22 Pabora cun tskecTH, ynpyroctu, TpeHus. CBsi3b SJHEPIUH U
paboThl

8.23 ITorenmansHas SHEPTHUSI Tena, IIOIHATOTO HaJl
MTOBEPXHOCTHIO 3eMIIH

8.24 [ToreHumanpHas SHEPTUS CKATON IIPYKUHBI

8.25 Kunernueckas sneprust. Teopema 0 KHHETUYECKOW SHEPTUU

8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPTUH

8.27 [IpakTueckue pabOThI:

Omnpenenenue cpeqHed CKOPOCTH CKOJbKEHHsI Opycka Wiu
JIBYDKEHUS [IapHKa 10 HAKJIOHHOW 1tockocTr. OnpeneneHue
YCKOpPEHHUsI Tella TP PaBHOYCKOPEHHOM JIBIXKEHHM I1O
HAaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH NYTH OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JIBI)KCHHUH 0€3 Ha4aJIbHOW CKOPOCTH.
[IpoBepka runoTessbl: €y Npu paBHOYCKOPEHHOM JBHKEHUH
0e3 HaYaIbHOW CKOPOCTH MYTH OTHOCSTCS KaK PsiJi HEUETHBIX
qHuceld, TO COOTBETCTBYIOIME TPOMEXKYTKH BPEMEHH
OJTMHAKOBEI.

HccnenoBanue 3aBUCHUMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT
CHJIBI HOpMaJIbHOTO JaBieHus. OmnpeneneHue ko3puirenta
TpeHUsi CKONbkeHus. OnpeneneHne *KECTKOCTH IPYKHHBI.
Omnpenenenne pabOTHI CHIBI TPEHUS TPH PABHOMEPHOM
JBIDKEHUM  Tela 10 TOPU3OHTAJIBHOM  IMOBEPXHOCTH.
Omnpenenenue pabOThI CUIIBI YIPYTOCTH MPH MOAbEME TPy3a C
WCTOJIb30BAHNUEM HEMOIBHYKHOTO U TIOJJBHYKHOTO OJIOKOB




8.28

dusznueckue SBICHUSI B npupoac: MHNpuJIMBbI W OTJIMBEI,
JABHOKCHHUEC  INIJIAHET Conxeunon CUCTEMBI, PCAKTUBHOC
ABUIKCHUC KHUBBIX OPTaHU3MOB

8.29

TexHu4ecKue yCTpoMuCTBa: CIIMAOMETD, NJATYUKU MOJI0KECHMUS,
PacCTOSIHUSA U YCKOPEHUS, PAKEThI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1

KonebatenbHoe nBmkeHne. OCHOBHBIE XapaKTEPUCTUKU
Kojie0aHuii: NepUo, YacToTa, aMILIUTya

9.2

MaremaTuueckuii U NPYKUHHBIA MasTHUKHU. [IpeBpaienue
SHEPTUH MPHU KOJIeOATEIIbHOM JBUKEHUU

9.3

3aryxaromue kojebaHus. BpIHyXneHHble — KoJieOaHUS.
Pe3onanc

9.4

Mexanuyeckue BONHbL. (CBOHCTBA MEXaHUYECKHUX BOJIH.
[IpononbHble W TOMEpeYHbIE BOJHBI. J[MHA BOJIHBI M
CKOpPOCThb €€ pachpocTpaHeHus. MexXaHWyecKue BOJIHBI B
TBEPJIOM TEJIE, CEICMUYECKUE BOJIHBI

9.5

3Byk. ['poMKOCTB U BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6

NudpasByk u ynpTpa3Byk

9.7

[IpakTyeckue paboOTHI:

Onpepenenue  4acTOTBl M Hepuoja  KojeOaHMM
MaTEMaTHYECKOr0 MasiTHUKA.

Omnpenenennue 4yacToThl U Mepuoja KoneOaHUN MpYyKUHHOTO
MasiTHUKa

HccnenoBanne  3aBUCUMOCTH  Ilepuoja  KojeOaHMM
MIO/IBELLIEHHOT0 K HUTH I'py3a OT JUIMHBI HUTH. MccnenoBanue
3aBUCHMOCTH Mepro/ia KoJieOaHUH MPY>KUHHOTO MasiTHUKA OT
Macchl rpy3a. [IpoBepka He3aBUCUMOCTH Nepro/ia KojaeOaHui
rpy3a, MOABEIIEHHOTO K HUTH, OT Macchl Ipy3a U KECTKOCTH
npyxunsl. 3Mepenue yckopeHus cBOOOIHOTO MaieHUs

9.8

dusznueckue SABICHHUSI B npupoac: BOCIHPUATHEC 3BYKOB
JKHUBOTHBIMU, 3EMIICTPACCHUC, ceiicMUUecKue BOJIHBI,
IyHaMH, 3XO

9.9

TexHu4eckue  yCTpOMCTBA:  3XOJIOT,  HCIOJIb30BAHHE
yJIBTPa3ByKa B ObITY M TEXHUKE

10

OJIEKTPOMAT'H

NTHOE IIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI

10.1

ONEKTPOMarHUTHOE TIOJIE. DJIEKTPOMAarHUTHBIE  BOJIHBI.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH

10.2

[IIkana 37€KTPOMarHUTHBIX BOJIH

10.3

DOnekTpoMaruuTHass mpupoja cBera. CKOpOCTh  CBeTa.
BoHOBEIE CBOMICTBA cBETA




10.4

[IpakTryeckue paboOTHI:
M3ydeHne CBOWCTB AJICKTPOMATHUTHBIX BOJH C ITOMOIIBIO
MOOUITEHOTO TeJe(oHa

10.5

du3ndecKue SABICHUS B MPUPOJIE: OMOIOTHYECKOE JICHCTBUC
BUJIUMOTO,  YJIbTpaUONETOBOrO U  PEHTTEHOBCKOTO
W3JIy4YCHUI

10.6

Texauueckue YCTpOMCTBA: HCIIOJIb30BAHUE
JJIEKTPOMAarHUTHBIX BOJIH AJI1 COTOBOM CBSI3U

11

CBETOBbBIE ABJIEHNA

11.1

JlyueBast Mmogenb cBeTa. MIcTouHUKYU cBETa

11.2

[IpssMOnMHENHOE pacpOCTPaHEHHUE CBETA

11.3

Otpaxenne cBera. Ilnockoe 3epkayio. 3aKOH OTpa)KEHUs
CBeTa

11.4

[Ipenomnenue cBera. 3akoH mpenomiieHus csera. [lomHoe
BHYTpPEHHEE OTpakKEHUE CBETA

11.5

JIunza. Xoj nyden B JIMH3E

11.6

OnTHyeckast cHCTeMa (bOToannapaTa, MHUKPOCKOIIa H
TCICCKOIIa

11.7

I'maz kak onTudeckas cucrema. biauzopykocts
JAJIbHO30PKOCTh

11.8

Paznoxxenue Oenoro cBera B crektp. OmbiTel HpioTOHA.
CrnoxxeHue CeKTpaIbHBIX I[BETOB. Jlucnepcust cBeTa

11.9

[IpakTuueckue paboOTHI:

HccnenoBanue 3aBUCUMOCTH yTila OTPaKEHHS] CBETOBOTO
Jy4a OT yrJjia MajeHus.

N3yuenne XapakTepUCTHK HM300paKE€HUS TMpeAMETa B
TJIOCKOM 3€pKaie.

HccnenoBanue 3aBHCUMOCTH yTJIa TPEIIOMIICHHSI CBETOBOTO
Jy4a OT yIJia MajeHus Ha TPaHUIIe «BO3AYX - CTEKIION.
[Tonyuenune n300pakeHH ¢ MOMOIIBIO COOMPAIOIIIEH JTUH3HI.
Omnpenenenne (HOKyCHOTO PACCTOSHUS U ONMTUYECKOW CHITBI
coOuparoIe TUH3HI.

OMnBITHI 1O PA3JIOKEHUIO OEJIOT0 CBETa B CIIEKTP.

OnpITel IO  BOCHPHUATHIO I[B€TA MPEIMETOB MpPH HX
HaOJI0IEHUH Yepe3 I[BETOBbIE (GUITBTPHI

11.10

duznyeckue siBIeHUs B pupo/e: 3atMerus Conuna u JIyHsl,
[BeTa TEJ, ONMTHYECKHE sBJICHHS B atMocdepe (1BeT HeOa,

pedpakius, pagyra, MUPax)

11.11

Texnuueckue yCTpOﬁCTBaZ O4YKH, TICPHUCKOIL, (I)OTO&HHapaT,
OIITUYCCKUEC CBETOBOAbI




12 KBAHTOBBGIE ABJIEHUA

12.1 OmnbiTel Pesepdopaa u ruianerapHas Mmojens aroma. Mojenb
aroma bopa
12.2 HUcnyckanue u morjiomeHue cBera aTtoMoM. KBaHTBHI.

JInnenyaTele CIIEKTPHI

12.3 PagnoaktuBHOCTB. Anb(]a, 6eTa- U raMMa-u3IyyYeHHs

12.4 Ctpoenune aromHoro siapa. HykioHHass mMozaellb aTOMHOTO
sapa. M3oTonsl

12.5 PagnoaktuBubie npeBpamenus. Ilepuon  momypacnana
aTOMHBIX si7iep

12.6 SAnepHble peakuuu. 3aKOHbI COXpaHEHUs 3apsAlOBOTO U
MaccOBOI'0 YHCEN

12.7 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MAacChl U SHEPTUU

12.8 Peakuuu cuHTe3a W JeneHus sAnaep. VICTOYHUKH SHEPrUM
CoHIa u 3B€37

12.9 SAnepnas sHepreruka. JleiicTBUE paTuoaKTUBHBIX U3TYyYECHUN
HAa JKUBBIC OPTaHU3MBI

12.10 [IpakTrueckue pabOTHI:
HaGmronenne  CIulomHbBIX W JIMHEWYAThIX  CIEKTPOB
W3IIy4YEHUSI.

HccnenoBanne TPEeKOB: W3MEPEHHWE JHEPTUM YACTHIBI 10
TOPMO3HOMY IIyTH (110 poTOrpadusm).
W3mepenne paanoakTHBHOTO GoHA

12.11 ®usnyeckue  SABICHHS B IPUPOJE:  €CTECTBEHHBIN
pasMOaKTUBHBIA ()OH, KOCMUYECKHE JIy4d, paJUOaKTHBHOE
U3JIly4yeHue MIPUPOIHBIX MUHEpPAJIOB, JENCTBHE

PaaOaKTUBHBIX I/ISJ'IyLIeHI/II\/'I Ha OpraHu3M 4€JI0BCKa

12.12 TexHu4ecKue yCTpOMCTBA: CHEKTPOCKOIN, WHIWBHyaJIbHBINA
JO3UMETp, KaMepa Buinbcona

IIpoBepsiembie HA OI'D mo pusuke
TpeOdoBaHus K pe3yjabraram ocBoenus OOII

000

Hns  mnposenenuss OI'D mno ¢Qusuke wucnoib3yercs mnepeueHb (Koaudukarop)
npoBepsieMbIx TpeOoBaHui Kk pesynbrataM ocBoeHus OOIl OOO u mepeyeHb 3TEMEHTOB
COJIEpKaHUS.



Ilepeuensb (kogudpukaTop) npoBepsieMbIX TPpedOBaHMH K pe3yjbTaTam ocBoeHuss OOII

000
Kon IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM 0a30BOro
NMPOBEPSIEMOro | YPOBHA OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMbl
TpeOOBaHUSI | OCHOBHOIO 0011ero oopazoBanusi Ha ocHoBe ®I'OC

[Tonnmanue ponu GU3MKUA B HAYUYHOH KapTHHE MUPa; CPOPMUPOBAHHOCTD
0a30BBIX MPEACTAaBICHUM O 3aKOHOMEPHOM CBSA3M U I103HABAEMOCTHU
ABJIGHUW  NPUPOJBI, O  POJM  OKCIepUMEeHTa B  (Qu3MKe, O
cucreMooOpa3symomieil ponu (QHU3MKH B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKU ¥ TEXHOJOTUH, 00 3BOIIOLMHU (HU3MUECKUX 3HAHUI U UX POJIH B
LIEJIOCTHOW €CTECTBEHHOHAYYHOM KapTUHE MMpA, O BKJIA/J€ POCCUHCKUX U
3apyOeKHBIX YUCHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE TIPOIIECCOB
OKpPYXaroIlero Mupa, pa3BUTHE TEXHUKH U TEXHOJIOTHH

3HaHUSA O BUJAX MaTepuM (BEIIECTBO M TOJIE), O JBHKCHHH KaK CIIOCO0e
CyIIIECTBOBaHUSI MaTEPHH, 00 aTOMHO-MOJIEKYJSIPHOM TEOPHH CTPOCHUS
BEIIECTBa, O (PU3NYECKON CYITHOCTHU SIBICHUN MPUPOABI (MEXaHUUYECKUX,
TEIJIOBBIX, JIEKTPOMArHUTHBIX M KBAHTOBBIX ); YMEHHE Pa3inyaTh sIBJICHUS
10 ONHCAHWI0 WX XapaKTEPHBIX CBOHMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE; YMEHHUE PACIIO3HABATh
MPOSIBIICHUE H3YYCHHBIX (U3UYECKUX SIBICHUI B OKPYKAIOIIEM MHUPE,
BBIJICJISISI X CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)

BJ'IaI[CHI/Ie OCHOBaMHM IOHATHIHOIO arrapara U1 CUMBOJIMYCCKOI'O s3bIKa
(1)I/I3I/IKI/I N HCIOJB30BAHUC HUX IS PCIICHUA y‘~I€6HBIX 3a1a4; YMCHHC
XapaKTCPU30BaATh CBOMCTBaA TCII, (I)I/ISI/ILIGCKI/IC SABJICHUA U IIPOLICCCHI,
HCIIOJIB3YyA q)YHI[aMeHTaJ'H)HI)IC N OMIIMPUYICCKHEC 3aKOHBI

YMeHne OmuchIBaTh HN3YUCHHBIC CBOMCTBA TEI U (1)H31/I‘~IGCKI/I€ SIBJICHUA,
HCIIOJIb3YA (1)I/I3I/I‘IGCKI/IG BCIINYHNHBI

Bnanenue ocHOBaMu METO/I0B HAYYHOT'O ITO3HAHMS C YUYETOM COOJIIOICHHUS
npaBui 0€30MacHOro Tpyaa: HalmoieHNe (PU3NUECKUX SBICHU:

YMEHHE CaMOCTOSITEIbHO COOMpAaTh 3KCHEPUMEHTAIbHYIO YCTaHOBKY M3
JTAaHHOTO HaOopa 00OPYJOBaHUS MO0 HHCTPYKIIMHU, ONUCHIBATh XOJ OIbITAa U
3aMMChIBaTh €r0 Pe3yibTaThbl, POPMYIUPOBATH BHIBOIBL;

IPOBEIEHUE TPSAMBIX M KOCBEHHBIX HM3MEpPEHMH (PU3NYECKHX BEIMYHH:
yMEHHE  IUIAaHUpOBaTb  U3MEPEHHs,  CaMOCTOSITENIbHO  cOoOUpaTh
AKCIEPUMEHTAIbHYIO YCTAHOBKY 10 MHCTPYKIMH, BBIUMCIIATH 3HAYCHHE
BEJIMYMHBI U aHATU3UPOBATh MOJyUYEHHBIE PE3YJIbTAThl C YUYETOM 3aJaHHOU
MOTPEIIHOCTH PE3YJITATOB U3MEPEHUN;

IIpOBEJICHHE HECJIOKHBIX JKCIIEPUMEHTAIBHBIX UCCIIEIOBaHMIA;
CaMOCTOSITENIFHO COOMpaTh AKCIEPUMEHTAIBHYIO YCTAHOBKY M IIPOBOJHUTH
UCCJIEIOBAaHHUE 10 MHCTPYKIUH, MIPEICTABIATh MOTYUYEHHbIE 3aBUCHUMOCTH
¢u3nueckux BeIMYMH B BuAe Tabaun W rpadUKOB, YYHUTHIBATH
MOTPENIHOCTH, JAeNIaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEI0BaHUS

[TonnmaHue xapakTepHBIX CBOMCTB (PU3NUYECKUX MOJeNnel (MaTepuaibHas
TOYKa, a0COJIOTHO TBEPAOE TEJ0, MOAETH CTPOSHHS ra3oB, KHUJIKOCTEH U




TBEPJBIX TeJ, IJIAaHETapHasi MOJIETb aTOMa, HYKJIIOHHAsE MOJIEJIb aTOMHOT'O
A7pa) ¥ YMEHUE IPUMEHSATh UX JUIsl 00bSICHEHUS (PU3HUECKUX MPOIIECCOB

VYMeHne o0bACHATH (PU3NUECKHE TPOLIECCHI M CBOWCTBA TeIl, B TOM YHCIIE U
B KOHTEKCT€ CHTyalluid TPaKTHKO-OPHEHTUPOBAHHOIO XapakTepa, B
7 YaCTHOCTH, BBIIBIATH IPUYMHHO-CICICTBEHHBIE CBS3M M  CTPOHUTH
O0O0BSICHEHHE C ONMOpPON HAa HM3y4YCHHbIE CBOWCTBA (DPM3MUECKUX SIBICHUM,
(du3ryecKre 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMenue pemarb pacyeTHble 3a1auu (Ha 6a3e 2 - 3 ypaBHEHHUI ), UCIIOB3Y S
3aKOHBI U (hOPMYJIbI, CBA3bIBaIOINE (U3NUECKUE BEIUUUHBI, B YACTHOCTH,
3alMChIBaTh KPaTKOE YCIOBHE 3aJau, BBIABIATH HEJOCTAIOLIUE JaHHbIE,
BbIOMpATh 3aKOHbI W (OPMyJbl, HEOOXOIUMBIE JUIsl €€ pEeLICHMS,
UCIIOJIb30BaTh CIPAaBOYHbIE JaHHBIE, MPOBOJAUTH PAcyeThl U OLIEHUBAThH
PEATMCTUYHOCTD MOJIyY€HHOI'O 3Ha4eHUs (PU3NYECKON BEIMYMHbI; YMEHHUE
ONpENENsATh Pa3MEPHOCTh (PU3UYECKOW BETUYHHBI, IOJYYCHHOU MPHU
pEILIECHNN 3aa4H

YMeHue XapakTepu30BaTh MPUHLUIBI IEHCTBHUS TEXHUUYECKUX YCTPOMCTB,
B TOM 4YHCJIE OBITOBBIX MPUOOPOB, W NMPOMBIIUICHHBIX TEXHOJIOTHYECKUX
IPOLIECCOB 110 UX OMUCAHHUIO, UCTIONb3Ys 3HAHHSI O CBOMCTBAaX (PU3NUECKUX
ABJICHUN ¥ HEOOXOAUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH

VMeHHe UCTIONb30BaTh 3HAHHUA O (M3MUYECKUX SIBICHHUSIX B NMOBCEIHEBHOM
XKHU3HU U1 o0ecriedeHus 0e30MacHOCTH MpH OOpameHnu ¢ OBITOBBIMH
npudopaMH M TEXHHYECKHMH YCTPOWCTBAMH, COXPAaHEHHUS 3J0POBBbS H
COOJTIOICHUSI HOPM HKOJIOTHYECKOTO IOBEJCHUS B OKpY’KAaloOUIeH cpene;
NOHUMaHHe HEOOXOJUMOCTH TPUMEHEHUs JIOCTHKEHUH (U3UKH |
TEXHOJIOTUH JUTSl PAIIMOHAIBHOTO TIPUPOIOTIONH30BAHUS

10

OnbIT moucka, MmpeoOpa3oBaHWss M MpeACTaBlIeHUs HH(OpMaIUK
¢usznyeckoro coaepKaHusl €  HMCHOJIb30BaHHUEM  HH(DOpPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTMH; YMEHHE OIICHMBAaTh JOCTOBEPHOCTH
MOJIydeHHOW  WH(OpManMMd Ha OCHOBE UWMEIOIIMXCA 3HAHUM U
JIOTIOJTHUTEIbHBIX HCTOYHUKOB; YMEHHE MCIOJb30BaTh MPH BBIOJHEHUU
y4eOHBIX 3a/JlaHuil HAy4HO-TIOMYJIAPHYIO JIMTEpaTypy (U3NUECKOTo
COJIepKaHus, CIIpaBOYHBIE MaTEpHAJIbI, pecypchl ceTh HTEpHET; BilaficHNe
0a30BBIMU HaBbIKaMU MpeoOpazoBaHus MH(GOPMALUU U3 OJHON 3HAKOBOM
CHUCTEMBI B JPyTyl0; YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U
YCTHBIE COOOIIEHUSI HAa OCHOBE MH(OPMAIIMK U3 HECKOIBKUX UCTOYHHUKOB

11

IlepeyeHb 371eMEHTOB coJep:KaHus, NpoBepsieMbIXx HA OI'D no ¢pusuke

Kon | I[IpoBepsieMblii 371eMeHT coep:KaHUsA

1 | MEXAHUWYECKUE SABJIEHUA

Mexanndeckoe — aBwxkeHue.  MarepuanbHas — Touka.  Cucrema  OTcUera.

1.1
OTHOCHUTENBHOCTD ABM)KEHUS

PaBHOMepHOe U HepaBHOMepHOe aBmkeHHe. CpenHss ckopocTs. Dopmyrna ans

1.2 o
BBIYUCIICHHSI CpeTHEeH ckopocTu: v = S/t




PaBHoMepHOE mpsiIMOSIMHEWHOE JBM)KEHHE. 3aBUCUMOCTh KOOPJIMHATHI Tela OT
BPEMEHU B CIIy4yae PaBHOMEPHOI'O MPSIMOJIMHEUHOIO JBUKEHUS:

13 | X(f)=xy+0J
X
I'paduky 3aBUCUMOCTH OT BPEMEHM JUISl [POCKIHMH CKOPOCTH, MPOCKIHH
TIepeMeIeHHUs], [Ty TH, KOOPUHATHI I[P PABHOMEPHOM MPSMOIHHEHHOM JBUKEHUN
3aBUCUMOCTh KOODIMHATBI Tejla OT BPEMEHH B CIydyae pPaBHOYCKOPEHHOIO
HpHMOHHHeﬁHOFO JBHXCHUA:
t 2
X(t) =x¢ +Vp, t+a,—
X X 2
q)OpMy.HLI AJI IPOCKIUH MEPEMCIICHUS, ITPOCKIIMKU CKOPOCTU U NPOCKINUH YCKOPCHUSA
IIPY PABHOYCKOPEHHOM IPSIMOJIMHENHOM [BHKEHUH:
2
1.4 _ .
5, ()= Upy "T+4d,- ? .
— <+ .
U.r(r) Upy T T,
a.(f)=canst,
U:.T - Ul.‘l‘ =‘_HIS}.
['paduky 3aBUCHMOCTH OT BPEMEHH JUISl IPOCKI[MU YCKOPEHHS, POEKIIMH CKOPOCTH,
NPOCKINH TIEPEMEIICHUsI, KOOPAWHATHl TMPH PaBHOYCKOPEHHOM TPSMOJIMHEHHOM
JBIKCHHUH
CBoGoanoe mnamenue. DOpMyJIbl, ONMKCHIBAIOIIME CBOOOAHOE MAJEHHE Tela M0
| 5 |BepTHKATH (IBWKEHUE Teja BHU3 WJIM BBEPX OTHOCUTENIBHO MOBEPXHOCTH 3EMIIN).
"~ | I'padmku 3aBUCHMOCTH OT BPEMEHH ISl IPOEKIIMH YCKOPEHUSI, IPOEKIIMH CKOPOCTHU
KOOpJAUWHATHI ITPHU CBO60}1HOM MaaCHWM TEJIa IO BEPTUKAIIN
CKOpOCTh PaBHOMEPHOT'O IBUKEHUSI TeJIa 110 OKPYXXHOCTH. HarpasiieHue CKOpOCTH.
®opmyna Ui BBIYUCICHHS CKOPOCTH YEpe3 pajnyC OKPYKHOCTH W IIEPHOJ
oOpareHus:
1.6

2TR
T

=




LenTpocTtpemurenbHoe  yckopeHue.  HampaBieHue — LIEHTPOCTPEMMTEIBHOTO
yckopenus. @opmya /1715 BBIYUCICHUS YCKOPEHUSI:

2
U
TR

®opmyiia, CBSI3bIBAIOLIAS IEPHO U YaCTOTY OOpAICHUS:

1

V = ?

Macca. IIn1oTHOCTB BellecTBa. (DopMyna JJI BBIYUCIICHUSA ITIJIOTHOCTH !

1.7 '
1.8 | Cuia - BexkTopHas ¢puznyeckas BenuuuHa. CloxKeHHe Cuil
1.9 | SABnenue nunepuuu. [lepssiit 3akon HeloToHa
Bropoii 3akoH HeroToHa:
Lo| F=m-a
CoHanpaBiieHHOCTb BEKTOPa YCKOPEHMSI T€JIa U BEKTOpa CUJIb, IEHCTBYIOIIEH Ha TEJI0
B3anmopericteue ten. Tperunii 3akon HeroToHa:
1.11 . .
Fy y=-F5
TpeHue mokos M TpeHHE CKoJbxeHHs. Dopmyina JUIsl BBIYUCICHUS MOIYJS CHJIbI
TPEHMSI CKOJIbKEHHUS:
1.12
F_=u-N
p~F
Hedopmarus tena. Yrpyrue v Heynpyrue aedopmaruu. 3aKkoH yupyrou aehopmarin
1.13 | (3akon 'yka):




F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCEMHUPHOI'O TATI'OTCHUA:

My - 15
F=03G. 1—_‘*
R o
Cuuta TsKecTH. Y CKOpeHHe CBOOOIHOIO I1a/IeHUS.

d)opMlea JJIA BBIYHMCIICHHA CHUIIBI TAXCCTH BOJIM3H IMOBCPXHOCTH 3emnu: F = mg.

JBmwxenue mianet Bokpyr Connua. IlepBas kocmuueckas ckopocts. HeBecomocTs 1
neperpy3Ku

1.15

I/IMHy.]'ILC TCJIa - BCKTOpHAaA (i)I/ISI/I‘IeCKaH BCJINYHHA.

— —

p=mo

HNmnynse cucremsl Tenl. U3MeHnenue nmmylibca. MiMIynbc cuiibl

1.16

3aKoH COXPAHCHUS UMITYJIbCa IJIA 33.MKHYTOI>'I CHUCTEMBI TCII:
D=myUy +m, 0 =const

PeaktuBHOE ABHKEHHE

1.17

Mexann4geckas pa60Ta. q)opMyna JJI BBIYMCIICHUA pa6OTLI CHIJIBI:

A=Fsoosc

Mexann4deckasi MOIITHOCTb:

1.18

Kunernueckas u noreHuanbHast sHeprus. ®opmyia st BBIYUCIECHUS] KHHETHYECKOM
SHEPruu:




Teopema o kuHeTHYeCcKOW sHepruu. Dopmysia g BBIYUCIEHUS MOTECHIIMATbHON
SHEPIrUM Teja, MOAHITOro Hajl 3eMIIeH:

E,= mgh

1.19

Mexanuyeckas dSHEeprus:
E=E,+E,

3aKOH COXpaHEHHs MeXaHU4ecKol sHepruu. dopmyna A 3aKOHA COXPaHEHMS
MEXaHUYECKOM 3HEpPruu B OTCyTCTBHE cui TpeHus: E = const.

HpeBpameHHe MEXaHH4YeCKOM OHCPI'UU IIpU HAJIUYUU CUJIbI TPCHUA.

[IpocThie MexaHU3MBbI. «30JI0TOE TPABUIIO» MEXAHUKHU.
Preruar. Moment cuisl: M - FL.

VYcioBue paBHOBECHS phlyara:

M +M, +..=0

1.20
[ToxBwxHbI 1 HenoABWKHBIN O10ku. KIIJ] mpocThIXx MEXaHU3MOB:
T] — AIIOJ'IE-?.HE.H
Asarpaf-!enaaz
JlaBnenue TBEpAOrO Tea.
®opmyJia 1515 BBIUMCIIEHUSI IaBIEHHS TBEPJOTO TENa:
121 P~ S

Jasnenue raza. ATMochepHoe JaBlIeHHE.

T HAPOCTATUYCCKOC NABJICHUC BHYTPU KUJKOCTH.




(DOpMyJIa IJI BBIYHUCJIICHUA JAaBJICHUS BHYTPU KUIAKOCTH:

P=pgh+p_,

1.22 | 3akon Ilackans. ['uapaBiandeckuit mpecc
3akon Apxumena. @opmyra Juisi OpeIeNIeHUs BEITAIKUBAIOIICH CUJIBI, IEUCTBYIOIICH
Ha TEJI0, TOTPYKEHHOE B KUAKOCTb WM Ia3:
1.23 F — p_ el
Apx. =
Ycnosue nnaBanus tena. [InaBanue cyaoB U BO30yXOIIaBaHUE
Mexannyeckue KojebaHusi. AMIUIUTY/A, TIEPUOJ U 4YacToTa Kojebanuii. dopmyia,
CBSI3bIBAOILAS YACTOTY U MEPHO KOJIeOaHHA:
1.24 1
1.25 MaremMaTtuyeckuii W INpYyKUHHBIM MasATHUKHU. IIpeBpalieHue sHeprum 1mpu
) Ko1e0aTeIbHOM ABHUKEHNHU
1.26 | 3atyxaromue koneOanus. BoiHyxkieHHbIe KoneOanus. Pe3onanc
Mexannueckue BoaHbL. [IpomonbHble M TONepedHble BOJNHBL J[nMHA BOJIHBI U
CKOPOCTb paclpOCTPAHEHHUSI BOJIHBI:
1.27
L=v-T
198 3Byk. I'poMKoCTh M BbIcOTa 3ByKa. OTpa’keHUE 3BYKOBOW BOJIHBI Ha I'PAaHULE IBYX
" | cpen. UndpasByk U yIabTpa3Byk
[IpakTuyeckue paboThI
H3mepenue cpenHeld IUIOTHOCTH BELIECTBA; apXUMENOBOM CHIIBL, JKECTKOCTH
NpYXUHBL, KO3(D@UIMEHTa TPEeHUS CKONbXKEHUS; pabdOThl CHIJIBI TPEHUS, CHIIBI
yIOPYTrOoCTH; CpPeIHEeH CKOpPOCTH JBMXKEHUS Opycka I0 HAaKJIOHHOH ITOCKOCTH;
1.29 | yckopenus Opycka NmpH ABM)KEHUU MO HAKJIOHHOW IUIOCKOCTH; YacTOThI M MEpHUoAa

KoJIeOaHUH MaTeMaTHMYecKoro MasTHHKA; YacTOTbl W Iepuoja KojeOaHHi
NPYXUHHOTO MAasTHHKA; MOMEHTA CHWJIbI, AEHCTBYIOLIEr0 Ha pblyar; pabOThl CHUJIIBI
yIPYTOoCTH MPH MOABEME I'py3a C MOMOIIBIO HEMOJIBM)XHOTO OJI0Ka; pabOThI CHIIBI
YOPYTOCTH MPHU NOIBEME IPy3a ¢ TOMOIIbIO MOJBUKHOIO OJI0Ka.




HccnenoBanue 3aBUCUMOCTH apXHUMENOBOW CHIJIBI OT 00beMa MOTPYKEHHOH 4YacTH
Tela U OT IUIOTHOCTHU HUJAKOCTH; HE3aBHCHUMOCTH BBITAJKHUBAIOIIEH CHUJIBI OT MAaCChI
T€Na; CHUJIbl TPEHUS CKOJIBKEHHS OT CUJIbl HOPMAIbHOI'O JaBJIEHMS U OT poja
MOBEPXHOCTH; CUJIBI YIIPYTOCTH, BO3HUKAIOLIEH B IPYKUHE, OT CTENEHU AedopManuu
IPYKUHBI; YCKOPEHUsI OpycKa OT yIjla HaKJIOHAa HalpaBJIsIOIIeH; nepuoaa (4acToThl)
KoJie0aHUN HUTSHOTO MasTHUKA OT JJIMHBI HUTH; Mepruoja KojaeOaHui MmpyKUHHOTO
MasiTHUKAa OT Macchl I'py3a U JKECTKOCTH IPYXKHUHbI; HUCCIEAOBAHNE HE3aBUCUMOCTU
nepuofa KojiebaHW HUTSHOTO MasTHHUKAa OT Macchl rpysa. [IpoBepka ycioBus
paBHOBECHSI ppluara

®dusnuecKkue ABJICHUS B IPUPOJIC: MPUMEPHI ABUKEHUS C PA3IMUHBIMU CKOPOCTSIMU B
YKUBOM M HEXKUBOU NMpuUpoe, NeiCTBIE CUITBI TPEHUS B IPUPOJIE U TEXHUKE, TPUITUBBI
U OTJIUBBI, ABMKEeHUE MaHeT COJIHEYHOM CHUCTEMBI, PEaKTUBHOE JBMKCHHUE YKUBBIX

1.30 .
OpPraHU3MOB, pblUaru B TeJle YeJIOBEKa, BIUSHUE aTMOC(EPHOIO JIaBICHUS HA KUBOU
OpraHu3M, IUIaBaHHUE pbIO, BOCHPUATHE 3BYKOB >KMBOTHBIMM, 3E€MIIETPSICEHHE,
CEICMMYECKHE BOJIHBI, IIyHAMH, 9XO
TexHuyeckue yCTpOWCTBA: CIMJIOMETP, MAATYUKU IIOJIOKEHMS, PpACCTOSHUSA U
YCKOpEHHUs, JUHAMOMETpP, IOAIIMIIHUKHA, PaKeThl, pblYar, MOABWKHBIM W

131 HETIOABIDKHBIA OJIOKHM, HAKJIOHHAS IUIOCKOCTh, MPOCTBIE MEXaHU3MBbl B OBITY,

™" | cooOmaromecs cocyAbl, YCTPOMCTBO BOJONPOBOJA, THUAPABIMYECKUM mpecc,
MaHOMETp, OapoMmeTp, BBICOTOMEp, IOPIIHEBOM HAcoc, apeoMeTp, 3XOJIOT,
UCIOJIb30BaHUE YIIbTPa3ByKa B ObITY U TEXHHKE

2 | TEIUIOBBIE ABJIEHWA
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOpPHHM CTPOEHHUs BEIIECTBA.

2.1 (Mogenu  TBepAOro, JKUAKOTO W  ra3000pa3HOrO  COCTOSHUN  BeIECTBa.
Kpucrannnueckue u amop¢Hsbie Tena

29 JIBumxenne yactul BeniectBa. CBA3b CKOPOCTH ABM)KEHHS YacCTHUI] C TEMIEPATYPOM.

"~ | BpoyHOBcKOe ABMKEHUE, TUPPY3Hs

2.3 | CmauuBaHME U KallWJUIAPHBIE SIBJICHUS

2.4 | TennoBoe pacIMpeHUE U CKATUE

2.5 | TennoBoe paBHOBECHE

26 Buytpennsist sneprus. Pabota u Teronepeniaya kak CiocoObl U3MEHEHUs BHYTPEHHEH

" | aHepruu

2.7 | Buasl Temionepeaaun: TEMIONPOBOAHOCTb, KOHBEKIIHS, U3JIyYEHNE
HarpeBanue u oxnaxaenue ten. KonnuecTBo TemioThl. Y aenbHas TEIIOEMKOCTb:

2.8

O=cm(t,—1)
3aKOH COXpaHEHUs YHEPTUU B TEIUIOBBIX MPOLECCcax. Y paBHEHUE TEIUIOBOro OalaHca:
2.9

O, +0, +..=0




Hcnapenue u koHaeHcanys. MIsMeHeHne BHYTPEHHEN SJHEPIUU B IIPOLIECCE UCTIAPEHUS

2.10
U KoHJeHcaiuu. Kunenue xxuakoctu. Y aenpHas Temiora napooopasoanus: L = Q/m
2.11 | BraxHocTbh BO3yXa
[TnaBnenue u kpucraminzanus. Vi3MeHeHne BHYTpEHHEW SHEPruu Mpu IUIABICHUHU U
KpUCTAJIIM3alUu. Y IebHAs TEII0Ta TUIaBJICHUS:
2.12 O
;} _— -
=
213 BuyTpenHsist 3Heprust cropanus TOIUIMBA. Y IeNbHAs TEIJIOTa CTOPAHUS TOIUIMBA: ( =
' Q/m
2.14 | Ilpuanumne! padoTs! TerioBbix aurareneid. KI1/[ teroBoro aBurarens
[TpakTrueckue paboOThI
M3MmepeHue yAEIbHON TEIJIOEMKOCTH METAUIMYECKOr0 IWIMHIPA; KOJIUYECTBa
TEIUIOTHI, [TOJIyYEHHOT'O BOJIOM KOMHATHOHN TemnepaTyphl (PUKCUPOBAHHOW MacChl, B
2.15 | KOoTOpy10 OMyIIEH HArpeThlii LUIMHIP; KOJIWYECTBA TEIUIOTHI, OTJAHHOTO HATPETHIM
LWJIMHJPOM, TIOCJIE OIyCKaHMsI €0 B BOJY KOMHATHOM TeMIIepaTypbl; OTHOCUTEIbHOM
BJIQ)KHOCTH BO3/lyXa; yI€IbHON TEIUIOTHI IUIaBIEHU JIbaa. MccienoBanye n3MEHEHUs
TEMIEpAaTypbl BOABI MPU PA3IUYHBIX YCIOBMSX; SBJIEHHUS TEIUIOOOMEHa IIpH
CMEIINBAHUU XOJIOHOM U ropsiuei BOABI; IIpoLecca UCIIapeHUs
®usnyeckue SABIECHUSA B NPUPOJE: IMOBEPXHOCTHOE HATSIKEHHE M KallMJUISIPHBIE
2.16 | sBeHUs B TPHUPOJE, KPHUCTALIBI B Tpupoae, uznydenue ConHIa, 3amep3aHue
BOJIOEMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE POChI, TYMaHa, HHEsl, CHera
TexHuueckue yCTpONCTBA: KamWLISAPbI, NPUMEPHl HCIOJIb30BAHUS KPUCTAILIOB,
2.17 | ’KuAKOCTHBII TEPMOMETP, JATUUK TEMIIEPATYPBI, TEPMOC, CUCTEMA OTOILIEHUS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOMHA, IBUTaTEb BHYTPEHHETO CrOpaHus
3 | 9JIEKTPOMAT'HUTHBLIE ABJIEHUA
3.1 |Onexrpuzanus Tein. J[Ba BUia 2JIEKTPUYECKUX 3apsAI0B
3.2 | BzaumoneiicTBue 3apskeHHBIX Tenl. 3akoH KysnoHa
3.3 | 3aKOH COXpAaHEHMS IEKTPUUECKOIO 3apsiia
3.4 Onektpuueckoe mnone. HampsbkeHHOCT  anexkTpuyeckoro moisd.  [IpmHnmn
" | cyneprno3uIuy MEeKTPHUECKUX MoJIeH (Ha KaueCTBEHHOM yYPOBHE)
35 Hocurenu »smekTpuueckux  3apsaoB.  JlelicTBHE  SIIEKTpUYECKOrOo MOJsA  Ha
"~ | anexTpuueckue 3apsaasl. [IpoBONHUKYN U TUDIEKTPUKN
[TocTosiHHBIN AneKTpUYecKUil TOK. [leficTBUs anekTpuueckoro toka. Cuia ToKa.
Hampsixenue.
3.6 | P

I=q/t,U=A/q




3.7

DJIeKTPUYECKOE CONPOTUBIICHHUE. Y ITbHOE AIEKTPUIECKOE COIIPOTUBIICHHE:

R =pl/S

3.8

3akon Oma m1a yyacTka anekrpudeckoit renu: I = U/R

3.9

HOCHCHOB&TCHBHoe COCIUHEHUEC ITPOBOAHUKOB:
r r T
Il :J.r"u {/ :{/'1 +b 1 s R:Rl +R'}
HapaJIJIeJIBHoe COCAMHCHHNEC ITPOBOJHUKOB PAaBHOI'O COIIPOTHUBJICHUSA:

U :U::I:I1+I::R:%.

-

CMenranHbIe COCAMHCHUA ITIPOBOAHHUKOB

3.10

Pa6oTa u MmomHOCTh A5ekTprueckoro Toka. A = Ult, P = Ul

3.11

3akon J[xoyns - Jlenmna:

O=I"-R-t

3.12

OmneiT Opcrenaa. MarHuTHOE 10JI€ IPSIMOTO MMPOBOJHUKA ¢ TOKOM. JIMHUM MarHuTHOM
WHIYKIUH

3.13

MarauTHOE I10JI€ IOCTOSIHHOI'O MaruuTa. B3anMoieiicTBHE MMOCTOSHHBIX MAarHUTOB

3.14

JlelicTBME MAarHUTHOTO MOJIS1 HA MPOBOJHUK C TOKOM

3.15

Omnpitel Gapanes. SABnenHue snekTpoMarHuTHON UHAYKIMU. [IpaBuino Jlenma

3.16

[TpakTyeckue paboThI

I/I3MepeHHe QJICKTPHUYICCKOT'0 COIMPOTHUBIICHUS PE3UCTOPA, MOIITHOCTHU SJICKTPHUICCKOT'O
TOKa, pa6OTBI QJICKTPHUYCCKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, BO3HUKAIOIIETO B IPOBOJHUKE (PE3UCTOPHI,
JAMIIOYKa), OT HAIMPSKEHUS Ha KOHIIaX IPOBOHUKA; 3aBUCUMOCTH COMTPOTHUBIICHHS OT
JUIMHBl TPOBOJHMKA, IUIOIIAJM €ro IIONEPEYHOr0 CEYEHHS U YAEIBHOIO
CONPOTHUBJICHHUS.

[TpoBepka mpaBuiia Ui 3JIEKTPUUECKOTO HAMNpSOHKEHUS MpPU  IMOCIEA0BaTEIbHOM
COCIMHEHUU IPOBOJAHMKOB; IIpaBWia JUIsl CHJIBI JJIEKTPUYECKOTO TOKa IIpH
napajuIeIbHOM COEIMHEHNU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.17

®dusnyeckue SBICHUS B TPHUPOJAE: ODIICKTPUUECKHE SBIEHUS B aTMmocdepe,
AIIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MATHUTHOE TOJIe 3eMJIH, Apeii( MOITI0COB, POIb
MarHUTHOTO TOJISA JIs )KM3HU Ha 3emiie, OJISIPHOE CUSTHUE




TexHnyeckue ycTpoucTBa: 3JIEKTPOCKOI, aMIIEPMETP, BOIBTMETP, PEOCTAT, CUETUUK
JIEKTPUUECKOW DHEPruM, SJICKTPOOCBETUTEIbHbIE NPUOOPHI, HAarpeBaTelIbHbIC

3.18
AIIEKTPONPUOOPH!  (IPUMEPHI), INEKTPHUUECKUE MPETOXPAHUTENH, AIIEKTPOMArHuT,
AJEKTPOABUTATENb TOCTOSHHOTO TOKA, TeHEPATOpP MOCTOSIHHOTO TOKA
3.19 | DnexkTpoMarHuTHbIC BOJIHBI. [1IKana 3JeKTpOMarHUTHBIX BOJIH
3.20 | JIyueBast Mmozeinb cBeta. [IpsamonuHeiiHoe pacipoCcTpaHeHUE CBETa
3.21 | 3akoH oTpaxeHnus cera. ITnockoe 3epkaino
3.22 | [IpenomieHue cBeTa. 3aKOH MPEJIOMIICHUS CBETa
3.23 | Aucnepcus cBeTa
304 Jlunza. Xop nydeit B muH3e. POKYyCHOE paccTosiHuE JTUH3bI. ONTHYECKask CUjia JIMH3BI:
“|D=1/F
3.25 |I'ma3 kak ontudeckas cucreMa. Onruueckue npudopbl
[TpakTrueckue paboOThI
W3mepeHne ONTHYECKON CHIIBI coOWparomeil JHH3BI; (DOKYCHOTO PpacCTOSIHHSA
coOuparoriel JuH3bI (10 CBOWCTBY PaBEHCTBA Pa3MEpOB IMpeaMeTa U U300pakeHus,
3.26 | kora mpeIMeT pacIoyioKeH B JBOMHOM (OKYCE), TIOKa3aTelIsl MPEIIOMIICHHUS CTCKIIA.
HccnenoBanue cBOMCTBa M300pakKeHUS, MOIYYEHHOIO C TOMOIIBIO coOMparomiei
JIMH3bI; U3MEHEHUs1 (POKYCHOTO pPaCcCTOSIHMS ABYX CIIOKEHHBIX JIMH3; 3aBUCHMOCTH
yTJia MpeIoMJICHHs CBETOBOTO JIyda OT yTjia MaJIeHUs] Ha TPaHHIIE «BO3AYX - CTEKIIO»
397 ®dusnueckue ABIeHUA B npupoe: 3atmenus CoinHua u JIyHsl, 1BeTa T€N, ONTUYECKHE
" | aBneHus B atMocgepe (1BeT Heba, pepakuus, paayra, MUPax)
3.28 | TexHuueCKHe yCTPOUCTBA: OUKH, IEPUCKOII, (hOTOAMNapaT, ONTUYECKUE CBETOBOIBI
4 |KBAHTOBBIE ABJIEHUA
4.1 |PamuoaktuBHOCTH. Anba-, 6eTa-, raMma-uzinydeHus. Peakiuu ansda-u Oera-pacnana
4.2 | OnsiTel Pesepdopna no paccesnuro anbha-yactul. [lnanerapuas Mosiens atoma
4.3 | CocraB aToMHOTO sifipa. M30TO0MbI
4.4 |Ilepuon monypacmnaga aTOMHBIX siiep
4.5 | SAnepHble peakiuu. 3aKOHbI COXPAHEHUS 3apsAI0BOIO K MACCOBOTO YHCEI
duznyeckue sIBICHUS B IPUPOE: €CTECTBEHHBIH PalnOaKTUBHBIN (POH, KOCMHYECKHE
4.6 | my4u, paJM0aKTUBHOE U3TYYSHHE TPUPOTHBIX MUHEPAJIOB, IEHCTBUE PATUOAKTUBHBIX
M3JIy4eHHUI Ha OPraHu3M YeJIOBEeKa
47 TexHU4ecKue YyCTPOMCTBA: CIIEKTPOCKOIN, WHAWBUAYAJIbHBIM JIO3UMETpP, Kamepa

BI/IJ'II)COHa, AACPHad SOHEPreTukKa




