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MHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma no u3rke Ha ypOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs cocmasiieHa Ha OCHOBE MOJIOKEHUH U TpeOOBaHUHN K pe3ybTaTaM OCBOSHHS Ha 0a30BOM
YpOBHE OCHOBHOW 0Opa3oBaTeibHOH mporpammel, npeactaBieHHbIX B I'OC OO0, c yuétom denepanbHoi pabodeil mporpamMmbl Bocnutanus v Konuemnmun
npenojaBaHus yueOHoro npeamera «Ou3nkay, a Takxe

CopeprkaHne porpaMMbl IO (PU3UKE HAIMIPaBIEHO Ha (POPMUPOBAHIE €CTECTBEHHOHAYYHONW IPaMOTHOCTH O0YUaIONINXCSA W OPTaHU3aAINI0 N3YYeHUs (PU3UKU Ha
JIesITeIbHOCTHOW OcHOBe. B mporpamme mo (¢m3nke y4UTHIBAIOTCS BO3MOXHOCTH y4deOHOTo mpenamera B peammsanuu Tpedoarmii PI'OC OO0 k mraHHUpyeMBIM
JIMYHOCTHBIM M METAIIPEIMETHBIM Pe3yJbTaTaM 00y4YeHHs], a TAKXKE MEKIPEIAMETHbIE CBA3H €CTECTBCHHOHAYUHBIX YUE€OHbBIX IPEAMETOB HA YPOBHE OCHOBHOT'O OOILIETO
o0pazoBaHws.

IIporpaMma no (u3rke ycTaHaBIUBAeT paclpenesieHne yueOHOro MaTepuaia o rogaM o0ydeHus (o KiaccaM), peiaraeT NpUMEpPHYIO M0CIeJ0BaTeIbHOCTD
U3y4YEeHHUS TeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHA NPEAMETHOTO COIEPKAHUA U yUETE BO3PACTHBIX OCOOEHHOCTEH 00YYarOLINXCSl.

ITporpaMma no ¢usuke pazpaboTaHa ¢ LEIbIO OKa3aHU METOIUYECKON OMOIIH YYUTENIO B CO3JaHUU pabodeil MporpaMMBbl 10 y4eOHOMY IIPEIMETY.

dusnka SBISETCS CHCTEMOOOPA3yIOIIUM AJsl €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIBKY (PU3MYeCKHEe 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB H
SIBIICHUH, N3y9aeMbIX XUMHUEH, OMOIOTHel, acTpOHOMHUEH 1 PU3NIecKoi reorpadueii, BHOCHT BKJIaJ] B €CTECTBEHHOHAYYHYIO KApTHHY MHUPA, TIPEIOCTABISET Hanboee
SICHBIE 00pa3Lbl IPUMEHEHHS HAYYHOTO METO/1a IIO3HAHMUS, TO €CTh CIIoco0a MOIyYeHUs JOCTOBEPHBIX 3HAHUH O MHpE.

OpnnHa W3 TNaBHBIX 3a/1a4 (U3NYECKOro 0OpazoBaHUs B CTPYKType 0Omero o0pa3oBaHWS COCTOMT B (DOPMHUPOBAHWH €CTECTBEHHOHAYYHOW T'PaMOTHOCTH H
MHTEpeca K HayKe y 00yJaromuxcs.

N3zyuyenne Gpusukyu Ha 0a30BOM YPOBHE IPEATIONATACT OBIAJACHUE CIEAYIOIIMMHI KOMIETEHTHOCTAMH, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYUHYIO TPaMOTHOCTb:

o Hay4YHO O6T>HCHHTL SIBJICHUA,
®  OICHWBATH U IOHUMAaTh OCOOCHHOCTH HAYYHOTO MUCCIIEIOBAHUS;
® HHTEPHPETHPOBAThH JaHHBIE U HCIIOJIb30BATh HAYYHbIE JOKA3aTeNLCTBA AJIS TOJIyYeHHS BBIBOJIOB.

Llenmn w3ydeHus: (U3UKKM HA YPOBHE OCHOBHOTO o0OIero oOpa3zoBaHusi ompesnencHsl B KoHuenumu mnpenojaBaHusi ydeOHOro mnpeamera «Dusmka» B
oOpa3oBaTelbHBIX OpraHu3anusx Poccuiickoii ®enepanun, pealn3ylOIMX OCHOBHBIE 0O0Ie00pa3oBaTellbHbIE MPOrPaMMBI, YTBEPXIEHHON pemenneM Koeruu
MunuctepcTBa npocsenienus Poccuiickoii deneparuu (mpotokoi ot 3 gekadpst 2019 r. Ne [TK4BH).

Hean usyuyenus: pusnkm:

e npuoOpeTeHre HHTEpECca U CTPEMIICHHS 00YJaIOLINXCs K HAYYHOMY M3YYEHHUIO IPUPO/IbI, PA3BUTHE MX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

o pa3BuTUC Hpe]lCTaBJIeHI/Iﬁ 0 HAYYHOM MCTOAC IMO3HAHUA U (bOpMPIpOBaHI/Ie HCCJICA0BATCIIBCKOT'O OTHOMICHU A K OKPYKAIOUIUM ABJICHUAM,

e (QopMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yUeHHs OCHOB CTPOCHUS MaTepUH U (PyHTaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (QopMupoBaHue NpeICTaBICHUN O poJU HUNKHU AT Pa3BUTHUS IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTH;

e pa3BUTHE NPEACTABICHUH O BO3MOXHBIX cepax Oyaymed npodeccHOHANBHON AESTENbHOCTH, CBA3aHHOMW C (DU3MKOH, MOATOTOBKA K JalbHEHIIEMY

00y4YeHHIO B 3TOM HalpaBJICHHUU.

JocTwkeHne 3Tux 1enei nporpaMmsl 0 (GU3UKE Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3zoBaHus 00ECIeYNBAETCS PELICHUEM CIIeTYIOLINX 3a4a4.

o HpI/IO6peTeHI/Ie 3HAHUM O AUCKPETHOM CTPOCHHHU BEUICCTBA, O MEXAHUYCCKUX, TCIUIOBBIX, JICKTPUYCCKNUX, MArHUTHBIX U KBAHTOBBLIX SABJICHUAX]

o ano6peTeHMe YMeHI/Iﬁ OITMCHIBATEL U OOBSICHATH (1)I/ISI/IT-ICCKI/I6 SABJICHUS C UCITIOJIB30BAHUEM ITOJTYUCHHBIX 3HaHI/II71;

®  OCBOEHHME METOJIOB PELICHMS MPOCTEHIINX pacu€THBIX 3a/1a4 C UCIOIb30BaHNEM (PU3MUECKUX MOAETICH, TBOPUECKHUX U MPAKTHKOOPHEHTUPOBAHHBIX 3a/ay;



®  pa3BUTHE YMEHHI HAONIONATh MIPUPOIHBIE SIBICHUS U BIIOIHATH ONBITHL, Ta00paTOpHBIE paOOTHI M SKCIIEPUMEHTAIbHBIE NCCIIEIOBAHUS C NCTIOIB30BaHUEM
U3MEPUTEILHBIX MPUOOPOB;
e ocBOcHHE TIPUEMOB PAbOTHI ¢ WHpOpMaNHeH (U3UMIECKOro COMep)KaHWs, BKIIOYas WHQPOPMAIIHIO O COBPEMEHHBIX MOCTIDKCHHSX (U3WKH, aHAIH3 WU
KPUTHYECKOE OI[CHHBAHNE HH(POPMAIIHH;
® 3HAKOMCTBO CO cepamu MpoPecCHOHANBHON AEATEILHOCTH, CBA3aHHBIMH C (DU3MKOW, U COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMU Ha TOCTHIKEHUSIX
(hr3uuecKoi HayKH.
Ha n3yuenne ¢pusuku (6a30BBIi YPOBEHB) Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHus OTBOAUTCS 238 4acoB:
B 7 kimacce — 68 gacoB (2 Jaca B HEJCIIO),
B 8 kimacce — 68 gacoB (2 Jaca B HEJCIIO),
B 9 kmacce — 102 gaca (3 gaca B Heeo).
B pamxax peanusayuu Eounoti mooenu npogopuenmayuu «bunem 8 6yoyuee» edepanvroco npoexkma «llpogeccuonarumemy HAYUOHATILHOZO NPOEKMA
«Monodéaco u demuy 6 2025-2026 yuebHom 200y 6 paboyyro npozpammy no usuxe OONOIHUMENbHO 8KAOYEeHbL 4 3aHamus no npoepamme Kypca «Poccusa — mou
2opuszonmuly (coenacro nucomy Munllpocsewenuss P© om 01.06.20232. NeAb-2324/05 « O enedpenuu Eounoti mooenu npoghopuenmayuoOHHo20 MUHUMYMAY, NPUKA3Y
Munllpocsewernuss P© om 31.08.20232. Ne 650 « O6 ymeeparcoenuu [lopadka ocywecmenenus meponpuamuii no npogopuenmayuu odyuarouguxcay, npuxazy MOuH
PT om 15.05.20252. Nenoo-830/25 «O peanuzayuu npoexkma Eounas mooens npogopuenmayuu bunem 6 6yoywee 6 PT ¢ 2025 200y ».)
Lenvto smux 3auamuii A6715emcs hopmMuposanue y WKOIbHUKOS 20MOBHOCMU K NPOGHeCCUOHATIbHOMY CAMOONPeesieHUlo, O3HAKOMAEHUE UX ¢ MUPOM npogheccull
U (hedepanvHbiM U PecUOHANbHBIM PbIHKAMU mMpYyOd. /aHHble 3aHAMUSA NPOBOOAMCS O0UH PA3 8 Hem8epmb U 8 KAJIeHOAPHO-MEMAMUYECKOM NIaHe 8bl0eIeHbl HCUPHBIM
wpugpmonm.
[pennaraemslii B mporpaMme 1o Gusnke nepedeHb Ja00paToOpHbIX PadOT U OTBITOB HOCUT PEKOMEHIaTeNFHBIN XapakTep, YUUTelb JellacT BEIOOP MPOBEACHUS
nabopaToOpHBIX PadOT U OMBITOB € YYETOM WHINBUAYATbHBIX 0COOCHHOCTEH 00yUYaromuXcs, CIIMCKA SKCIIEPUMEHTABHBIX 33JaHUH, Ipe/ijlaraeMbIX B paMKax
OCHOBHOTO I'OCYJIapCTBEHHOT'O 3K3aMeHa 1o (pu3uke.



COJAEP/)KAHUE OBYYEHUA
7 KJIIACC

Paznes 1. ®u3nka u e€ posib B NO3HAHMHU OKPY’KAIOIIero MUpa.
®dusuka — Hayka o mpupoze. Ssnenus npupoasl. uzndeckre sIBICHUS: MEXaHHYECKHE, TEIUIOBBIE, JIIEKTPUYECKUE, MAaTHUTHBIE, CBETOBEIC, 3BYKOBEIE.
dusnyeckue BenuuuHbl. M3Mepenue puszndeckux BennunH. Pusndeckue npudopsl. [lorpemnocts u3mMepenunit. MexxayHapoHas cucTeMa eIuHHUII
Kak ¢u3uka u npyrue ecrecTBeHHbIE HAYKH U3y4YaloT MPUpoy. EcTecTBeHHOHAYYHBIH METO IO3HAHUS: HAOJI0ACHUE, TOCTAHOBKA HAYYHOT'O BOTIPOCA, BBIIBUKEHHUE
THIIOTE3, SKCIIEPUMEHT O IIPOBEPKE THIIOTE3, 00bICHEHNE Ha0M0JaeMoro siBineHus. Onucanne GU3nIecKuX SBICHUH ¢ TIOMOIIBIO MOJIENEH.
Hemoncmpayuu.
1. MexaHnuueckue, TEIUIOBbIE, IEKTPHICCKUE, MATHUTHEIC, CBETOBBIE SIBIICHHUSI.
2. ®uznveckre MprOOPHI U MPOLEAYPa MPSIMBIX U3MEPEHHUH aHAJIOTOBBIM M IU(PPOBBIM IPHOOPOM.
Jlabopamopnvle pabomout u onvimol.
OnpenelieHre EeHbI JSICHUS Kbl U3MEPUTEIBHOTO TIPUOopa.
N3mepenne pacCTOSHUMN.
Uzmepenne 00bEMa )KUAKOCTH U TBEPOTO TeTa.
Onpenenenue pa3MepoB MalbIX Tell.
Wzmepenue TemmepaTypbl P TOMOIIH KUAKOCTHOTO TEPMOMETPA U IaTYNKA TEMIEPaTyphl.
[IpoBenenme uccneno0BaHus 1Mo MPOBEPKE TUMOTE3bI: AATBHOCTD MOJNETA IApUKA, TYIIEHHOT'O TOPU30HTAILHO, TeM OOJIbIle, YeM OOJIbIIe BBICOTA ITyCKa.
Pa3nen 2. [lepBoHayanbHbIe CBEIEHHSI 0 CTPOEHHH BellecTBA.
CtpoeHue BelecTBa: aTOMbl M MOJIEKYJIBI, MX pa3mepsl. OIBITHL, 10Ka3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTRA.
JBmwxenne yactull BemiectBa. CBs3p CKOPOCTH IBIKEHHS YacTHI[ ¢ TemIepaTypoil. bpoyHoBckoe nemxenue, muddysus. BzammopelicTBue yacTul] BelECTBa!
NPUTSDKEHUE U OTTAJIKUBAHUE.

oukwnE

ArperaTHple COCTOSIHHS BEIECTBA: CTPOCHHE Ta30B, XUAKOCTEH W TBEPABIX (KPHCTALTMYECKHX) Tel. B3anMOCBSA3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHBIX COCTOSHHUMA BOJIBI.

Jemoncmpayuu.

1. HaGmtonenne OpOYHOBCKOTO JBUKEHUSI.

2. HaGmonenue nuddysun.

3. HabOmonenue sBneHuid, 00BSICHIIOIIUXCSI MPUTSHKEHUEM WM OTTAJTKMBAaHUEM YaCTHIL BEIIECTBA.

Jlabopamopnvie padbomut u onvimol.

1. Ouenka quamerpa aToMa METOJIOM PAAOB (C UCIONb30BaHueM (poTorpaduii).

2. OnbITHI IO HAOIIOJIEHUIO TETIJIOBOTO PACIIMPEHHS I'a30B.

3. OnbITHI 110 OOHAPYKEHUIO JIEHCTBUS CHUJI MOJICKYJISIPHOTO MTPUTSKEHISL.

Pa3zpnen 3. /IBu:keHue u B3auMoJelicTBHE TeJl.

MexaHnndeckoe JBUxkeHHE. PaBHOMEpHOE M HepaBHOMEpHOe ABMkeHue. CkopocTh. CpeqHsisi CKOPOCTh NMPHU HEPABHOMEPHOM JBIDKEHUH. Pacu€T myTu u BpeMeHH
JIBUOKCHUS.



SBnenue WHEpUIHUH. 3akoH HUHCPUUU. BSaHMOHeﬁCTBHC TCJI KaK INpUYrWHA U3MCHCHHSA CKOPOCTH IBUKCHUSA TCII. Macca kak MEpa MHEPTHOCTU TeEJia. IInoTHOCTB

BCIICCTBA. CBS13b IIOTHOCTH C KOJIUYECTBOM MOJICKYJI B €AUHULIC 00BéMa BCIICCTBA.
Cuna kak XapaKTCpHUCTHKA B3aPIMOI[CI>iCTBPI§I ten. Cuna YIPYroCTH U 3aKOH FyKa I/I3MepeHI/I€ CHUJIbI C IOMOIIBIO AUHAMOMETPA. SIBNeHUE TATOTCHUS U CUJIa TSHKCCTH.

Cuna TsDKECTH Ha Apyrux IuiaHeTax. Bec Tema. HeBecomocts. Croxxenue CHWJI, HAIIPABJICHHBLIX IIO OJHOM HpHMOfI. PaBHOI{CI\/'ICTByIOHIaH cui. Cuna TPCHUA. TpCHI/IC

CKOJBKECHUS U TPEHUE MOKOs. TpeHue B NpUpoJIe U TEXHUKE.
Hemoncmpayuu.

ok, wbhE

Hab6aroaenue MeXaHHYeCKOro JBMKCHUS TEla.

H3mepeHre CKOpOCTH MPSMOIMHEHHOTO JIBUXKCHHSL.
HaGiroienue sBiieHUS] HHEPIIHH.

HaGuroienue n3MeHeHUs: CKOPOCTH TIPY B3aUMOJICHCTBUM TEI.
CpaBHEHHE MacC 110 B3aUMOJICHCTBHUIO TSI,

CrnoxeHue CcuJl, HalPaBJICHHBIX MO OJHOM MPSMOM.

J1a6opamopnbte pabomut u onsimol.

1
2.
3.
4
5.

Omnpenenenue CKOPOCTH PAaBHOMEPHOTO IBM)KEHUS (IIAPHKa B )KUAKOCTH, MOJICITH DJIEKTPUIECKOTO aBTOMOOWIIS M TaK Jaee).
Omnpenenenue cpeHell CKOPOCTH CKOJBKEHHS OpYCKa HITH IapHKa [0 HAKIOHHOH TIOCKOCTH.

Omnpenenenue MIOTHOCTU TBEPIOrO TeNa.

OmnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshkeHUs (1edopManun) MpyKUHBI OT MPUIOKESHHON CHIIBI.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb CHJIBI TPEHHSI CKOJIBKEHHUS OT Beca Tela U XapaKTepa CONMPUKACAIOUINXCS TOBEPXHOCTEH.

Paznen 4. /laBjienne TBEPABIX TeJl, JKUAKOCTEH H ra3oB.
Hapnenne. CriocoObl yMEHbIIICHHUS U YBEIMYCHNUS JaBcHus. JaBnenue raza. 3aBUCUMOCTb JIaBJICHU ra3a oT 00bEMa, Temreparypsl. [lepeada gaBieHus TBEPIBIMU
TeNaMH, XHUAKOCTSIMH M Trasamu. 3akoH Ilackansa. I[lHeBMarmueckume MaiimHbl. 3aBHCUMOCTH JAABICHUS JKUAKOCTH OT IIIyOMHBI. ['mapocTaTHyeckwil mapalokc.

Coobmaromuecs cocyasl. [ mapaBnnyeckne MEXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe aasneHue. [IpuunHbl cymecTBoBaHus Bo3AyIHON o6onouku 3emin. Onbit Toppuueru. V3mepenune atMocepHOTO AaBICHUS.
3aBHCUMOCTH aTMOC(EPHOTO IAaBICHHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl 11 usmepenus atMoc(epHOro JaBieHHUS.

JeiicTBre )XKUIKOCTH U Ta3a Ha NOTPYKEHHOE B HUX TeJo. Beitankuparomas (apxumenosa) cuia. 3akoH Apxumena. [lnaBanue ten. BozgyxomnaBanue.

Jemoncmpayuu.

N~ WDNE

3aBHCHUMOCTD JaBJICHHS T'a3a OT TEMIIEPaTypHl.

[lepenaya naBneHus >KUAKOCTHIO U TA30M.

CooO1marornuecs: cocyasl.

I'unpasnngeckuii mpecc.

[IposiBieHne aeWcTBUS AaTMOC(EPHOTO TaBICHUSL.

3aBHCHUMOCTD BHITAIKUBAIOLICH CHIIBI OT 00bEMa MOrPYKEHHOHN YacTH TeNa U INIOTHOCTH JKUAKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEH CHIIBI BECY BBITECHEHHOH XKHJIKOCTH.

VYcnoBue miaBaHus Tel: MIaBaHUE WIHM HOTPYKEHUE TeNI B 3aBUCUMOCTH OT COOTHOILIEHHS TUIOTHOCTEH TeJla U )KUIKOCTH.

JIaﬁopamopnue pabomul u onvimol.

1.
2.

I/ICCJ'IG,Z[OBaHI/Ie 3aBUCUMOCTH B€Ca T€Jia B BOJAEC OT 00BéMa HOl"py}I(éHHOﬁ B XXNIAKOCTb 4YaCTH TCJ1a.
OHpCILCHeHI/Ie BLITaIIKI/IBaIOH_Ieﬁ CHIJIBI, I[CfICTByIOHICIZ Ha T€J10, HOpr)KéHHOC B XKNIOKOCTbB.



3. TIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOIICH CHUIIBI, JEMCTBYIOLIECH Ha TEJIO B KHUIKOCTH, OT MacCHI Tea.
4. OmpIThl, IEMOHCTPUPYIOILIHE 3aBHCUMOCTh BBITAIKMBAIOIICH CHIIBI, IEHCTBYIOMIEH Ha TEJIO B JKUAKOCTH, OT 00bEMa NOTPYKEHHOHN B KHUIKOCTh YaCTH Tella U OT
MJIOTHOCTH YKUJKOCTH.

5. KoHcTpynpoBaHnue apeoMeTpa WiH KOHCTPYHPOBAaHHE JIOAKH U ONpeAeeHue e€ rpy30moIbEMHOCTH.

Pasnea 5. Pabota u MomyHOCTB. JHeprus.

Mexanunueckas padota. MOIIHOCTE.

[IpocTbie MexaHU3MBIL: pbIuar, 6JI0K, HAaKIOHHAs TUIOCKOCTh. [IpaBuino paBHOBecHst peryara. [IpuMeHeHne paBuiia paBHOBECHS phiyara K 0JI0Ky. «30JI0TOE MPaBHIIO
mexaHukd. KI1JI mpocTeix Mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U TEXHHUKE.

Mexannyeckas sHeprus. Kunerndeckass u nmoreHuuanbHas 3Heprud. IlpeBpaiienue ogHOro BuAa MEXaHWYECKOW PHEPTUH B APYroi. 3aKOH COXPaHEHUS DHEPruu B
MEXaHHUKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnvle pabomout u onvimol.

1. Omnpenenenue paboTHI CUIIBI TPEHUS IIPH PABHOMEPHOM ABIKECHHUH TeJa MO TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBaHue yciaoBUil paBHOBECHS phlyara.

3. Msmepenue KI1/] HakIOHHO¥ MIOCKOCTH.

4. U3ydeHue 3aKOHA COXpPaHEHHS MEXaHHMUYECKOH SHEPTHU.
8 KJIACC

Paznen 6. TenJioBble ABJIEHHS.

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOH TEOpUH CTPOEHUs BemecTBa. Macca M pa3Mepbl aTOMOB W MOJEKyJ. OMBITHI, OATBEPKAAIOIINE OCHOBHEIE
TMTOJIO’KEHUST MOJICKYISPHOKHHETHUECKOM TEOpHH.

Mopnenu TBEPAOTO, KUAKOTO U Ta3000pa3HOTO COCTOsSHMI BemecTBa. Kpucrammyeckue u amopdHbie Tena. OObsICHEHHE CBOMCTB Ta30B, KUAKOCTEH U TBEPABIX TEJ
Ha OCHOBE ITOJIOKEHUH MOJIEKYIISPHO-KHHETHYeCKOl Teoprn. CMaynBaHNe U KaNWJUTSIPHBIC SIBJICHHS. TerioBoe pacimpeHne U CoKaTue.

Temnepatypa. CBsI3b TeMIIEpaTyphl CO CKOPOCTHIO TETIJIOBOTO JIBMKEHUS YacThll. BHyTpeHHsist 3Heprus. CriocoObl M3MEHEHUs] BHYTPEHHEW SHEPTHU: TeTUIonepeaada
Y COBepIIeHHe paboThl. Bub! Teronepeaun: TEMIONPOBOHOCT, KOHBEKIIHS, U3TyYCHNUE.

KonmuecTBO TermmoTel. YaenabHas TEIUIOEMKOCTH BEIIeCTBa. TeII00OMEH M TEIUIOBOE PaBHOBECHE. YpaBHEHHWE TEIUIOBOro OanaHca. [lmaBneHue m oTBepaeBaHUe
KPUCTAIUTMYECKUX BEIIECTB. Y IeNIbHAs TeIUIOTa IuiaBieHus. [lapooOpazoBanue u konaeHcanus. Mcmapenue. Kunenue. Y nenbHas Teriora napoodpazoBaHusl. 3aBUCUMOCTh
TEMIIEPATYPhl KUIIEHUS OT aTMOC(HEPHOTO JTaBIICHMS.

BnaxxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeIbHAS TEIUIOTa CTOPAHUS.

[punnumne padoTs! Termnopbix Asurareneid KI1/ teruioBoro neurarens. TerioBbie ABUraTeNN U 3aIlUTa OKPYKAIOIICH CPeIbl.

3aKOH COXPaHEHUs U MPEBPAICHHUS YHEPTHH B TEIUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

1. HaGmiopeHnue OpOyHOBCKOTO ABHKEHHS.

2. Habmonenune nuddysuu.

3. HaOmoneHue ssBIeHUM CMaYMBaHUs ¥ KaWUISIPHBIX SBICHUH.



4. HaOmoneHue TerioBOTo pacIuPEHYsI TSI,

5. H3MeHeHue MaBicHUS ra3a MPU U3MEHEHUU 00bEMa U HArPEBAHUU WITH OXJIAXKICHUY.

6. IIpaBuna u3MepeHUs TEMIICPATYPHI.

7. Bunasl Teruonepenayn.

8. OxyaxkIeHue npu COBEPIICHUU PabOTEHI.

9. Harpesanue npu coBepiicHUH PabOTH BHESITHUMU CHJIAMHU.

10. CpaBHeHHE TETUTIOEMKOCTEH pa3IMYHBIX BEILECTB.

11. HabnroneHuE KUTICHHUS.

12. HabnropeHre NOCTOSIHCTBA TEMITEPATYPhI MPH IUIABICHUY.

13. Mozenu TeioBbIX IBUraTENEH.

Jlabopamopnvle pabomout u onsimol.

OnBITHI [0 OOHAPYKEHUIO ICHCTBHS CHUJI MOJICKYJISIPHOTO MTPUTSIKSHMYSL.

OnbITH O BBIPALUTUBAHUIO KPUCTAIIOB MTOBAPEHHON COJIM UM caxapa.

OnBITHI 110 HAOJTIOICHUIO TETIJIOBOTO PACIIMPEHHS Fa30B, XKUAKOCTEH U TBEP/BIX TSI

Omnpenenenue qaBieHUs BO3/AyXa B OaJUIOHE HITIPHILIA.

OMBITHL, JEMOHCTPHUPYIOLIUE 3aBUCUMOCTD JaBJICHHS BO3/IyXa OT €ro 00hEMa U HarpeBaHUs WIH OXJIKICHUS.
[IpoBepka rUnoTe3sl JIMHEHHON 3aBUCUMOCTH JITTUHBI CTOJIONKA KHIKOCTH B TS PMOMETPHUUECKOM TpyOKEe OT TeMIIepaTyphl.
HaGuroienne n3MeHeHns: BHYTPEHHEH 3HEPTUU Tejla B pe3yJibTaTe TeIuionepeaun U padoThl BHEIIHUX CHIL.
HccnenoBanue sBieHUs TEITIOO0OMEHA IPU CMEIITUBAHUH XOJIOTHOM U TOPSYEH BOJIBI.

©COoNOOR~WNDE

Omnpenenenue KOJINYECTBA TEMIOTHI, TIOJIYYEHHOTO BOJIOH MPU TEIIIOOOMEHE ¢ HArpeThIM METATHYECKUM [IHITHHPOM.

. Onpenenenvie y1eNnbHON TEMIOEMKOCTH BEIIECTBA.
. UccrnenoBanue npouecca ucnapexusl.
. Onpenenenrie OTHOCUTEIBHOMN BJIAXXHOCTH BO3/1yXa.

13. Onpenenenue yaeabHOMN TEMIOTHI IUIABICHUS JIbJA.

Paspes 7. dnekTpnyeckne H MarHUTHBIC SIBJICHHS.

Onexkrpuszauus Ten. [Ba poaa aeKTpUdIecKux 3apsinoB. BzanmoneiictBue 3apsokeHHBIX Tell. 3akoH KysoHa (3aBUCMMOCTD CHITBI B3aUMOJEHCTBUS 3apSKEHHBIX TEJ OT
BEJIMYHMHBI 3apsII0B U PACCTOSIHUS MEXKAY TEJIaMH).

Onekrpuyeckoe nosie. Hanpspk€HHOCTH AyeKTpudeckoro modst. [IpuHun cynepno3uiuy 3JIeKTPUIeCKHX MoJiel (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn anektpuueckux 3apsaoB. DJIEMEHTapHBIA 3nekTpuueckuil 3apsaa. Ctpoenue atoMa. [IpoBOAHMKM M JUANEKTPUKH. 3aKOH COXPAHEHHS AJIEKTPUYECKOTO
3apsga.

DJNEeKTpUYECKUH TOK. YCJIOBHUS CYLIECTBOBAHHUS DIIEKTPUYECKOT0 TOKA. VICTOUHMKHM MOCTOSHHOTO TOKa. JIEWCTBHS 3JEKTPUUECKOrO TOKa (TEIUIOBOE, XMMHUYECKOE,
MarHuTHOE). DIIEKTPUUECKUI TOK B XKHUIKOCTSX U rasax.

Onextpudeckas 1enb. Cuiia Toka. DIEKTpUUecKoe HanpsbkeHne. ConpoTHBIEHNE MPOBOAHMKA. Y IEIBHOE CONPOTHUBIIEHUE BelecTBa. 3akoH OMa 7S yyacTKa LEeMH.
[locnenoBarenbHOE U MapalIEIbHOE COEAMHEHNE TPOBOAHHUKOB.

PaboTa u MOIHOCTB 31eKTpUdYecKoro Toka. 3akoH [xoynsa—Jlenua. DnexkTpudeckue Lenu U moTpeOnuTeNH AMeKTpuIeckoil sHepruu B 0bITy. KopoTKoe 3ambIkaHue.

e
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[TocTostHable MarHuTHL. B3auMmoaeicTBre MOCTOSTHHBIX MarHUTOB. MaruutHoe mosie. MarHuTHoOe mojie 3eMIId U ero 3HadeHHue A Ku3HU Ha 3emiie. OnbIT Dpcresa.
MarsuTHO€ 1oJjie 3MEKTPUIECKOro Toka. [lpuMeHeHue 31eKTpOMarHuToB B TEXHUKE. J{eiCTBHE MAarHUTHOT'O TIOJISL HAa MPOBOJIHUK C TOKOM. DJIEKTPOABUTATENb MTOCTOSHHOTO
ToKa. cronbp3oBaHue 31EKTPOIBUTATEICH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel Dapanes. SBnenue snekTpoMarHuTHON uHAyKImU. [IpaBuio Jlenna. Dinekrporeneparop. CriocoObl MOMyYeHUS ICKTPUICCKON SHEPTUU. DJICKTPOCTAHIUH
Ha BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUU.

Hemoncmpayuu.

DnexkTpu3anus Ted.

JBa posia 3MEKTPUUYECKUX 3aPSIA0B U B3aUMOICHCTBUE 3apSXKCHHBIX TEII.
Y CTpolCTBO U IEUCTBUE IIEKTPOCKOIIA.

OnexTpocTaTuyeckass HHIYKIIVSL.

3aK0OH COXpaHCHUS DIEKTPHICCKUX 3apsIIOB.

IIpoBOJHUKY U AUAIEKTPUKH.

MoaenupoBaHr€e CUIIOBBIX JIMHUM 3JIEKTPUUECKOTO MOJIS.

M cTOUYHUKH TOCTOSHHOTO TOKA.

©CoNAR~WNE

JIefiCTBUS AIEKTPUYECKOrO TOKA.

=
o

. DJEKTPUUECKUH TOK B KUIKOCTH.

=
=

. I'a30BbIi1 pa3ps.

=
N

. MI3aMepenue cuiibl TOKa aMImepMeTpoOM.

[EY
w

. I3mepenue 31eKTpuyecKoro HanpsHKEHHUs! BOJIBTMETPOM.

[EEN
SN

. Peocrar 1 Mara3uH conpoTHUBICHUH.

. BzaumoieiicTBre MOCTOSTHHBIX MATHHUTOB.

. MopenupoBaHre HEBO3MOKHOCTHU Pa3/ICICHUS MTOIOCOB MarHUTA.

. MopxenupoBaHre MarHUTHBIX TTOJIEH TOCTOSIHHBIX MarHUTOB.

. OmsIT Opcrena.

. MarautHoe 1oJie Toka. DJIeKTPOMarHuT.

. JleficTBre MarHUTHOTO TIOJIST HAa MPOBOJAHHUK C TOKOM.

. DIeKTPOBUTATENH IOCTOSHHOTO TOKA.

. UccnenoBanue siBaeHUS 3JEKTPOMAarHUTHON MHAYKIIUH.

. Onbitel @apanes.

. 3aBUCUMOCTb HaIpaBJICHUS UHIYKIUOHHOTO TOKA OT YCJIOBHUI €ro BOBHUKHOBEHHUS.
25. DnexTporeHepaTrop MOCTOSHHOTO TOKA.,

Jlabopamopnvle padbomut u onvimol.

OnBITH 1TO HAOIIOIEHUIO STEKTPH3AIMUY TNl MHIYKIIUEH U IPU COTIPUKOCHOBEHUH.
UccnenoBanue neHCTBUA 3IEKTPUUECKOTO OISl HA MPOBOJHUKU U JUAIIEKTPUKH.
COopka u mpoBepka padOTHI IJIEKTPUUESCKON IEMH ITOCTOSTHHOTO TOKA.

W3mepenue u peryinupoBaHue CUIIbI TOKA.

Wsmepenue u perynupoBaHuEe HAPSDKCHMUS.
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HCCJ’IGI{OB&HI/IG 3aBUCUMOCTHU CUJIbI TOKA, HAYHICTO YC€PE3 PC3UCTOP, OT CONPOTUBIICHUSA PEIUCTOPA U HAIIPSIKCHUA HA PE3UCTOPEC.

OHLITLI, ACMOHCTPUPYIOIIUC 3aBUCUMOCTD 3JICKTPUUCCKOI0 COIIPOTUBJICHU A ITPOBOAHUKA OT €TI0 JAJIWHBI, INTOMIAAX MTOINEPEYHOr0 CCUYCHUA U MaTCpUaa.
HpOBCpKa ImpaBuJia CJI0KCHUA HaHpH)KCHI/Iﬁ IIpU MOCJIACA0BATCIBHOM COCIUHCHUUN ABYX PE3UCTOPOB.

HpOBCpKa ImpaBuJia JJisd CUJIbl TOKA IIPU NapalICIbHOM COCAMHCHHNU PE3UCTOPOB.

. Onpenenenue paboThI AEKTPHUUECKOTO TOKA, UIYIIEr0 Yepe3 Pe3UCTop.

. Onpenenenrie MOITHOCTH 3JIEKTPUYECKOTO TOKA, BHIACTIEMON Ha PE3UCTOPE.

. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JaMIIOUKY, OT HAPSHKEHUsI Ha HE.

. Onpenenenue KI1/] narpeBarens.

. UccnenoBanrie MarHUTHOTO B3aMMOJAEHUCTBHUS IOCTOSIHHBIX MarHuTOB.

. V3yueHne MarHuTHOTO MOJISI MOCTOSIHHBIX MATHUTOB TIPH UX 00BETUHEHUH U PA3JICTICHHU.

. UccnenoBanue neiicTBUS 2JIEKTPUUECKOT0 TOKAa HA MATHUTHYIO CTPEJIKY.

. OTBITHI, IEMOHCTPUPYIONINE 3aBUCUMOCTh CHJIbI B3aUMOIEHCTBUS KaTYIIKH C TOKOM M MarHuTa OT CHJIBI TOKA U HalpaBJIeHUs TOKA B KaTYILIKE.
. M3ydyenue neiicTBUS MarHUTHOTO MOJISI HA TPOBOJAHUK C TOKOM.

. Koncrpynposanue u uzydenne paboThl AIEKTPOABUTATES.

. M3mepenue KI1J] anekTpoaBurarenbHOi yCTaHOBKH.

. OTBITHI IO UCCIIEAOBAHUIO SIBICHUS IEKTPOMAarHUTHOM MHAYKIIHMHU: UCCIIeZIOBaHNE U3MEHEHNH 3HAUEeHUS U HAIlpaBJICHUS MHIYKIIHOHHOTO TOKa.

9 KJIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanndeckoe nBmxeHne. MartepuanbHas Touka. Cucrema orcuéta. OTHOCHTENHHOCTh MEXaHWYECKOIO JBIKEHHsS. PaBHOMEpHOE MPSIMOJIMHEWHOE IBU)XEHUE.
HepasromepHoe npsamonuHeHoe BrkeHne. CpeHsAs 1 MTHOBEHHAs CKOPOCTD Tella IIPU HEPaBHOMEPHOM JBHIKEHUH.

Yckopenune. PaBHoyckopeHHOe npsiMonuHeiiHoe apmkenne. CBoooanoe naaeHue. Onbitel ["amumnes.

PaBHOMepHOE ABIXEeHHME 10 OKpYkHOCTH. [lepron u yactoTta oOpamienus. JInneitHas u yriosast ckopocTu. LIeHTpocTpeMHuTeIbHOE YCKOPEHHE.

[TepBeriii 3akon HetotoHa. Bropoii 3akon Hetotona. Tperuit 3akon HetoToHa. [IpuHIMNI Cyneprno3uuu CHUIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cHjla TPEHHS CKOJIBKEHUS, CHIIa TPEHUS TIOKOS, IPYTHe BUJIBI TPEHUSI.

Cuina TsDKECTH M 3aKOH BCEMUPHOT'O TATOTEHHA. Y CKOpeHHre cBoOOAHOT0 naaenus. Jpmxenune miuanet Bokpyr Connia. [lepsas kocmudeckas ckopocts. HeBecomocTs
U TIEPErpy3KH.

PaBHOBecue MaTepI/IaJ'H:HOf/i TOYKH. AOCOJIIOTHO TBépI[O@ teno. PaBHoBecue TBép):[OFO TC€Ja C 3aerHJ’IéHHOﬁ OCBbIO BpalllCHU. MoMEHT CHJIBI. HCHTp TSKCCTH.

I/IMHy.TIBC Tena. i3sMeHeHne HUMITYyJIbCA. I/IMHy.]'IBC CHJIBL. 3aKOH COXpaHCHUS UMITYJIbCA. PeakTuBHOE JABHKXCHUC.

MexaHndeckast pa60Ta 1 MOIIHOCTL. Pabora cun TAXKECTHU, YIIPYTrOCTHU, TPCHUA. CBs3b OHECPTUU U pa6OTI>I. HOTCHLII/IaJ'IBHaH OHEprus TeCjia, NOAHATOrO0 HaI
MOBCPXHOCTHIO 3CMJIU. HOTGHL{I/IaJ’IBHaH OHEprus c)KaTou MPY>XUHBI. Kunernueckas OHEprus. TeopeMa 0 KMHETHYCCKOH OHEPruu. 3aKkoH COXpaHCHHUA MEXaHUYECKOU

SHEPTHH.
Jemoncmpayuu.
1. HaOntoneHne MeXaHUYeCKOTO JIBIKEHUS Tela OTHOCUTEIBLHO Pa3HbIX TE OTCUETA.
2. CpaBHeHHe IyTel U TPACKTOPHIA JBUKCHUS OJTHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX TENl OTCUETA.
3. H3mepeHne CKOpOCTH U YCKOPEHUS MPSIMOJIMHEHHOTO JIBIKEHUSL.
4. HccnemoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBHKEHMSL.



o

Ha6J'IIOI[eHI/IC ABWKCHUS TEJIa IO OKPYKHOCTH.

o

Habnronenne MexaHU4eCcKUX SIBJICHUH, MPOUCXOAIINX B cucTeMe oTcuéra «Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBHKCHUH OTHOCHTEIBHO KaOMHeTa
busukn.

7. 3aBUCHMOCTH YCKOPEHHMS TeJla OT MacChl TeJla M ACUCTBYIOMICH Ha HETO CHIIBL.

8. HaGmionenue paBeHcTBa CUII IPU B3aUMOJACHCTBHU Te.

9. H3meHeHwue Beca Tena MPH yCKOPEHHOM JIBUKEHUH.

10. Ilepenaua umMmynbca MpH B3aUMOJCHCTBUH TEIL.

11. IIpeoOpa3oBaHus SHEPTUU MIPH B3aUMOJCHCTBUH Tell.

12. CoxpaneHue UMIyNbCa MPH HEYIPYTOM B3aUMOCHCTBHH.

13. CoxpaneHnue UMIyNbca MPH a0COIOTHO YIPYTrOM B3aUMOACHCTBHH.

14. HaOntofeHue peakTHBHOTO JIBUXKCHUSL.

15. CoxpaneHnue MexaHHUECKON SHEPTHH TIPU CBOOOIHOM T3 ICHHU.

16. CoxpaneHnue MexaHMUECKON SHEPTHU TIPU IBMYKEHUH TeJla MO/ ICHCTBUEM MPYKHUHBI.

Jlabopamopnvle pabomot u onsimol.

KonctpynpoBanue TpakTa 1j1sl pa3roHa M JabHEHIIEr0o paBHOMEPHOTO ABMKCHHUS IIAPUKA WITH TEICKKH.
Omnpenenenue cpeHel CKOPOCTH CKOJBKEHHS OpyCKa MU IBMXKCHUSI IIapHKa M0 HAKIOHHOM TIOCKOCTH.
Omnpenenenue yCKOpPEeHUs Tesa IPU PaBHOYCKOPEHHOM JIBMKEHHH IO HAKIIOHHOMN MJIOCKOCTH.
HUccnenoBanre 3aBUCUMOCTH ITyTH OT BPEMEHU IIPH PABHOYCKOPEHHOM ABIYKEHHU 0€3 Ha4allbHOH CKOPOCTH.

asrdwdE

[IpoBepka TUIIOTE3bI: €CIM MPU PaBHOYCKOPEHHOM JBIDKCHHM 0e3 HavyajJbHON CKOPOCTH MYyTH OTHOCATCS KakK psii HEUYETHBIX YUCEN, TO COOTBETCTBYIOIIHE
MIPOMEXKYTKH BPEMEHU OJTUHAKOBBHI.

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHHS CKOJIBKEHHSI OT CHUIIBI HOPMAJIBHOTO JJABJICHUS.

Omnpenenenue ko3 duiineHTa TPEeHUS CKOIbXKEHUS.

Onpenenenne kECTKOCTU NPYKUHBL.

©CoN®

Omnpenenenue paboThI CHIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHUH TeJIa 110 TOPU30HTAILHOM TOBEPXHOCTH.

10 Omnpenenenue paboThl CHIIBI YIPYTOCTH IIPH NOABEME IPy3a C UCIIOIb30BAHUEM HETIOABHKHOTO U OABHKHOTO OJIOKOB.

11. V3ydeHue 3aKOHa COXPAHEHUS SHEPTHH.

Paspes 9. Mexannueckne Kosie0aHusi U BOJIHBI.

KonebarensHoe apmwxenne. OCHOBHBIE XapaKTEPUCTUKU KoJjieOaHWI: MEpUOJ, 4acToTa, aMIUIUTyda. MaTeMaTHYeCKUd W NpY>KUHHBIH MasTHUKH. lIpeBparienue
SHEPTUU MPH KOJIeOATEIILHOM IBUKECHUH.

3aryxaromue konebanus. Beinyxnennsle konedanus. Pezonanc. Mexannueckue BoiHbl. CBOHCTBa MeXaHMUYECKHX BOJIH. IIpoosbHbIe U onepeyHsie BOIHEL. [nHa
BOJIHBI 1 CKOPOCTH €€ pacipocTpaHeHHs1. MexaHUueCKre BOJHBI B TBEPIOM TeJle, CEHCMUUECKIE BOJTHBI.

3Byk. I'poMKOCTh 3ByKa 1 BbIcoTa ToHa. OTpaskeHue 3Byka. MH(pa3Byk u ynbpTpa3ByK.

Jemoncmpayuu.

1. HaGmionenue konebaHuil TeJI MO JEHCTBUEM CHIIBI TSDKECTH M CHIIBI YTIPYTOCTH.

2. HaGmonenue konebaHuii rpy3a Ha HUTH U Ha IPY>KUHE.

3. HaOmonenue BoIHYKJICHHBIX KOJI€OaHUH U pe30HaHCa.

4. PacnpocTpaHeHue MPOAOJIEHBIX U MOTIEPEYHBIX BOJIH (Ha MOJEIH).



5. Halmonenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKycCTHYECKHI pe30HaHC.
Jlabopamopnvle pabomout u onvimol.
Omnpenenenue 4acTOTHI U MIEPUOJIA KOJIEOaHUH MaTEMaTHIECKOTO MasiTHUKA.
Omnpenenenue 4acTOTHI U MEPUOIA KOJIEOaHUH NPYKHUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH MEpro/ia KOIeOaHNH MOIBEIIEHHOTO K HUTH TPy3a OT AJMHBI HUTH.
HccnenoBanue 3aBUCHMOCTH Meproaa KOIeOaHUH MPY>KMHHOTO MasiTHUKA OT MacChl Tpy3a.
[IpoBepka He3aBUCUMOCTH NIepHOa KoslebaHui rpy3a, TOABELICHHOTO K HUTH, OT Macchl Ipy3a.
OmBITHI, JEeMOHCTPUPYIOIIKE 3aBHCUMOCTD ITEPHOJIa KONeOaHni MPYKMHHOTO MasgTHHKA OT MacChl Tpy3a U KECTKOCTH MPY>KUHBL.
Uzmepenne yckopeHus: cBOOOTHOTO A CHUSI.
Paznen 10. DiekTpoMaraHuTHoe noJjie 1 3J1eKTPOMATHUTHbBIE BOJHBI.
9HeKTpOMaFHI/ITHOC I10JIC. 9J’I€KTpOMaFHI/ITHI)IC BonHbl. CBOMCTBA SJICKTPOMArHMTHBIX BOJIH. IIxana OJICKTPOMArHMUTHBIX BOJIH. Wcnonp3oBanue SJICKTPOMAruuTHBIX
BOJIH JIJIsl COTOBOM CBS3HU.
DneKkTpoMarHuTHas mpupoaa ceeta. CKopocTh cBeTa. BomHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CsaoiicTBa dNEKTPOMArHUTHBIX BOJH.

NoakkowhE

2. BoxHoBBIE CBOICTBa CBETA.
Jlabopamopnvle pabomout u onsimol.
1. UzyueHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOUIIBHOTO Telle(OHa.
Paznen 11. CBeToBbIe sIBJICHUS.
JlyueBas mozmens cBera. Mcrounukn cseta. IIpsMonuHeitHoe pacnpocTtpaHeHne cBera. 3atmeHust ConHua u Jlynsl. Otpaxkenue cserta. [Inmockoe 3epkano. 3akoH
OTpa)KEHHsI CBETA.
[Ipenomiienne cBeta. 3akoH mpenomiieHHs cBeTa. llonmHoe BHyTpeHHee OTpaKeHHE CBeTa. VICHojb30BaHHE MOJIHOTO BHYTPEHHETO OTPAKEHHUS] B ONTUYECKHX
CBETOBOJAX.
Jlunza. Xox nydeit B muH3e. Onruyueckas cucreMa QoToanmnapara, MUKPOCKOIIA U TeJieckona. ['71a3 kak ontudeckas cuctemMa. bim3opykocTs 1 1abHO30PKOCTb.
Paznoxenue 6enoro cera B criekTp. OnbiTel HetoToHa. CiiokeHHe ceKTpalbHBIX [BETOB. [lucnepcus cera.
Jemoncmpayuu.
[IpssmonuHelHOEe pacIpoCTpaHEHHE CBETA.
OTpakeHue cBeTa.
[ony4enue n3o0pakeHU B IIIOCKOM, BOTHYTOM M BBIITyKJIOM 3€pKaJiax.
[Ipenomnenue caera.
OnTHueckuii CBETOBOA.
Xon styueil B cobuparolei JuH3e.
Xox my4eil B pacCenBarOIEH JINH3E.
[Nony4yenue n3o0paskeHHI C MOMOILBIO JINH3.
. Ilpunuun neiictBust GpoToanmnapara, MUKPOCKOIA U TEIECKOTIA.
10. Mogens rinasa.
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11. Pa3znoxeHue OJIOTO CBETA B CIICKTP.
12. TlonydyeHnue OeOro cBeTa MpH CII0KESHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnvle pabomout u onvimol.
HccnenoBanne 3aBUCUMOCTH YTJIa OTPAXKCHUSI CBETOBOTO Jiyda OT YIJia MaJIcHusl.
N3ydeHne XxapakTepUCTUK N300paKEHUS MPEAMETa B INTIOCKOM 3epKaie.
HccnenoBanne 3aBUCUMOCTH YTJIa IPEIOMIICHHS CBETOBOTO JIy4a OT yriia MajcHUs Ha TPAHMIIC «BO3yX—CTEKIIOY.
[omyuenue n300paKeHMid ¢ IOMOIIBIO COOUPAFOIIEH JTNH3BI.
Onpenenenne GOKYCHOTO PACCTOSIHUS U ONITUYCCKOHN CHUIIBI COOMPAIOIICH JTUH3BI.
OMNBITHI IO PA3JI0KESHHUIO OCJIOTO CBETA B CIICKT.
OMnBITE IO BOCIIPUATHIO IBETA ITPEAMETOB IIPU UX H36JIIOI[6HI/II/I 4Y€pe3 IBETOBLIC (bI/IJ'II)TpBI.
Pa3nen 12. KBanTtoBbie IBJICHHUA.
OnwiTel Pesepdopaa v rutaneTapHas Mojielib atoMa. Mojens aroma bopa. HMicnyckanue u norsonieHue cBeta aromoM. KeauTel. JIuHeuaThie CIIGKTPEI.
PanuoaktuBHOCTB. Anba, OeTa- U raMMa-u3iydeHus. CTpoeHue aToMHOro sjapa. HykiaoHHas Monmeiab aToMHOrO spa. M3orombl. PanmnoakTHBHBIE TPEBpaICHUS.
IIepuon mosnypacnazna aTOMHBIX sIAEP.

NoakkowhE

SAnepHble peakiuu. 3aKOHbI COXPaHEHHs 3apsIOBOIO U MacCOBOIO YHCeN. DHEpPrus CBA3M aTOMHBIX Anep. CBs3b Macchl U 3Hepruu. Peakium cuHTE3a U JeNeHus
sep. Uctounnku suepruu CoiHIA U 3BE3 .
SnepHas sHepreTuka. [[efcTBUS paiMOAKTUBHBIX U3JIYyYEHUI Ha )KUBbIE OPraHU3MBI.
Hemoncmpayuu.
CrieKkTphI U3TY4YeHHS U TIOTJIOIIEHUSI.
CrieKTphI pa3IMYHBIX T'a30B.
Criextp BogoOpoJa.
Habnronenue tpexos B kamepe Bunbcona.
Pabora cuéTunka HOHM3UPYIOLINX U3ITyICHUH.
Perucrpanys u3mydeHus NpUpOAHBIX MUHEPAJIOB U POTYKTOB.
Jlabopamopnvie padbomut u onvimol.
1. HaGniopeHue CIUIOMIHBIX U IMHEHYATHIX CIIEKTPOB U3Iy4EHHUS.
2. HccnenoBaHue TPEKOB: H3MEPEHUE SHEPTUH YaCTHUIIBI 10 TOPMO3HOMY ITyTH (110 oTorpadusim).
3. H3mepeHue panoakTUBHOTO (OHA.
IHoBTOpHTETLHO-0000IAOIUI MOYJIb.
[ToBTOpHUTENHHO-0000IAIOMINI MOIYIb IPEAHA3HAYEH IJIsl CHCTEMAaTH3alud U 0000IIEeHHS TPEIMETHOTO COACPKaHHS U OMBbITa AESITENbHOCTH, IPUOOPETEHHOTO MPH
W3y4YCHHHU BCETO Kypca (PU3MKH, a TaKkKe sl MOArOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY K3aMeHy N0 (U3UKe ISl 00y4aromuxcsl, BEIOPaBUIMX 3TOT YUeOHBIH MpeaMeT.
[Ipn m3yyeHMH AAHHOTO MOIYJSI PEATU3YIOTCS M CHCTEMAaTH3HPYIOTCS BUIBI JESITEIBHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUYMBAETCS NOCTIKEHHE MPEIMETHBIX H
METaINpeIMETHBIX IJIAHUPYEMBIX Pe3yJIbTaToOB 00yueHUs, POPMHUPYETCs eCTECTBEHHOHAYYHAasi TPaMOTHOCTh: OCBOGHHE HAYYHBIX METOJIOB UCCIICAOBAHMUS SIBICHUI TPUPOIBI
U TEXHUKH, OBJIaJICHUE YMEHUSIMH OOBSICHATH (PU3HUYECKHE SBICHU, IPUMEHSS IIOIyUYeHHbIE 3HAaHUsI, PEIIaTh 3a/1a4d, B TOM YHCJIe KAUEeCTBEHHBIE U SKCIIEPUMEHTAIIbHEIE.
[IpuHIHMNIUANBEHO AEATENFHOCTHBIM XapakTep JaHHOTO pa3jelia peau3yeTcs 3a CUET TOro, 4To 00yJarolecs BEIIOIHSIIOT 334aHus, B KOTOPBIX UM IpeasiaraceTcs:
Ha OCHOBE TOJIyYEHHBIX 3HaHUH Paclio3HaBaTh U HAYYHO OOBSICHATH (pr3ndecKre sIBICHUS B OKPYXKaOLIe NpUpoe U MOBCEHEBHOM )KU3HHU;
WCTIONB30BaTh HAYYHbIE METO/IbI MCCIIEIOBAHUS (PU3HMUYECKHX SIBICHUN, B TOM YHUCIIE [T POBEPKU TUIOTE3 U MOIYYEHHS TEOPETUUECKUX BBIBOJIOB;

ok wdE



00BACHATE HAay4YHBIC OCHOBBI Han0o0JIee BaXKHBIX I[OCTI/DKGHI/II\/'I COBPEMCHHBIX TCXHOJ’IOI‘I/II‘/'I, HarmpuMmep, NpakTUYCCKOro NCI0JIb30BaHUA PA3JIMIHBIX NCTOYHHUKOB SHCPIUU Ha
OCHOBC 3aKOHa NPEBpaIICHUA U COXPAaHCHUA BCCX N3BCCTHLIX BUAOB SHCPIUU.



HNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI ITIO ®U3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

Uzyuenne (u3MkyM Ha ypoBHE OCHOBHOTO OOILIETr0 0Opa3oBaHUs HANpaBICHO Ha IOCTH)KEHHE JIMYHOCTHBIX, METAaNpeAMETHBIX M MPEeIMETHBIX 00pa3oBaTEeNbHBIX
pe3yIbTaTOB.
B pesynbrare uzydyeHnus: GU3NKH Ha YpOBHE OCHOBHOTO 001Iero 00pa3zoBaHus y oOydatomierocst 0yayT chopMHUpOBaHBI CIEAYIOMINE THYHOCTHBIE PE3yIbTaThl B YACTH:
e 1) maTpMOTHYECKOr0 BOCTIMTAHUA:
® - IPOSABJICHUE MHTEpPECa K UCTOPUH U COBPEMEHHOMY COCTOSHHIO POCCUHCKON (PM3MUECKON HAYKH;
® - [ICHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCHUCKUX YUEHBIX-(DU3UKOB;
e 2) rpaskIaHCKOI0 M 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMA:
® -TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00CYXXIE€HHH OOIECTBEHHO 3HAYNMBIX U 3THYECKUX IPOOJIEM, CBA3aHHBIX C MPAKTUIECKUM NPUMEHEHUEM TOCTI)KEHUH (DU3UKY;
® - OCO3HaHHUE Ba)KHOCTH MOPATBbHO-3TUYECKHUX MPUHIUIIOB B AESITEILHOCTH YUEHOTO;
e 3)3cTeTHYeCKOro BOCIIMTAHUS:
e - BOCHPUATHE 3CTETHYECKHUX KauecTB (PU3UUECKON HAYKH: €€ TAPMOHUYIHOTO ITOCTPOCHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;
e 4) HIEHHOCTU HAYYHOI'0 IIO3HAHUSL:
® - OCO3HaHHE [IEHHOCTU PU3MUECKON HAYKH KaK MOIITHOTO HHCTPYMEHTAa TIO3HAHHS MUPa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, Ba)KHEHIIIEH COCTABISAIONICH KYIbTYPHI;
® - pa3BUTHE HAYYHOM JIOO03HATEILHOCTH, HHTEPECA K UCCIIEIOBATEIBCKOM JesITENbHOCTH;
e 5) ¢popMHpPOBaHMSA KYJIbTYPbI 310POBbSl M 3MOLHMOHAJIBHOI0 0J1ar0MOIyYHsI:
e - 0CO3HAaHHE LIEHHOCTH 0e30macHOro odpasa >KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUPE, BAXKHOCTH IpaBMJ 0€30M1aCHOTO MOBEACHUS Ha TPAHCIOPTE, HAa IOPOTax, C
3NIEKTPUYECKUM H TETJIOBBIM 00OPYAOBAaHUEM B JOMAIIHUX YCIOBHSIX;
e - copMupoBaHHOCTH HAaBBIKA pepIeKCHH, TPU3HAHME CBOETO TpaBa Ha OMIMOKY M TAKOTO JKE TIpaBa y JPyroro 4ejoBeKa;
e 6) TPyI0BOI0O BOCIMTAHUS:
e - AKTMBHOE yyacTMe B PEIICHUM MPAKTUYECKUX 3a1au (B paMKax ceMbH, 00pa30BaTeIbHON OpraHM3aluHd, ropoja, Kpas) TEXHOJIOTHYECKOW W COLMAIbHON
HAIMpPaBJICHHOCTH, TPEOYIOUIMX B TOM YHCIE U (PU3NIECKUX 3HAHUIA;
® - MHTEpEC K MPaKTHIECKOMY M3Y4YEHHIO NMPO(eccuii, CBI3aHHBIX ¢ (PU3UKON;
e 7) 3K0JIOTHYECKOr0 BOCTIMTAHUSA:
e - opueHTalUs Ha NMpUMeHeHWe (U3MYECKUX 3HAHWK JUI pelleHHs 3ajad B 00JacTH OKpYKalolled cpepl, IUIAHUPOBAHUS TMOCTYNKOB M OIEHKH MX BO3MOXKHBIX
MOCTIEACTBUH JIJIS1 OKPY KaIOIIeH Cpeibl;
e - OCO3HaHME IMTOOAIBHOIO XapaKTepa 3KOJIOTHYECKUX NpoOIeM U MyTei UX peLieHus;
e 8) ajanTanuM K M3MEHSIOIMMCS YCJIOBHIM COUATBHON U MPUPOAHOI cpeabl:
® - TIOTPeOHOCTH BO B3aUMOJICHCTBHHU TP BBITIOJIHEHHH MCCIICIOBAHUI U IIPOEKTOB (PU3UYECKON HANPABICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSM JPYTHX;
® - [IOBBIIICHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHIECKYIO 1eATEIbHOCTD;
e - T0TpeOHOCTH B POPMUPOBAHNHU HOBBIX 3HAHHM, B TOM YKCIE (POPMYJIMPOBATH UAEH, OHATHS, TUIIOTE3bI O (PU3NUECKUX O0BEKTAX U SIBICHHUSAX;
e - oco3HaHHE Ne(UIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETCHTHOCTEH B 00macTu (pr3uKy;
® - [UJIAHMPOBAHHE CBOETO Pa3BUTHUS B MPHOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUH;
® - CTpPEeMJICHUE aHAIM3UPOBATH U BBIBIISATH B3aMMOCBSI3H IIPUPOABI, O0IIECTBA M SKOHOMHKH, B TOM YHCJIE€ C UCIIOIb30BaHUEM (PU3NUECKNX 3HAHUH;
® - OIICHKA CBOMX JICHCTBUI C YUETOM BIMSHUS HA OKPYKAIOLIYIO CPEAy, BO3MOXKHBIX I100aIbHBIX TOCIEACTBHM.



METANPEIMETHBIE PE3YJIBTATHI

B pesynbrate ocBoeHHMs MporpamMMbl Mo (U3UKE Ha YPOBHE OCHOBHOTO oOmiero oOpa3oBaHusi y oOyuatomerocst OyayT chOpMHpOBaHBI MeTampeAMeTHbIe
Pe3yJabTaThl, BKIIOYAIOIIME MT03HABAaTeNbHbIE YHUBEPCAIbHBIE yUueOHBIC NeHCTBUS, KOMMYHUKATHBHBIE YHUBEpCAbHBIC yueOHbIE JEHCTBHSI, pEryIsTHBHBIC YHUBEPCAIbHBIE
yueOHbIC TeHCTBHAL.

Ilo3HaBaTe/ibHBIC YHHBePCcAJbHbIE yYeOHbIe AeliCTBUA

ba3oBble jloruyeckue 1ecTBUA:
e  BBIIBIATH U XapaKTEPU30BaTh CYLICCTBEHHbIEC IPU3HAKU OOBEKTOB (SIBICHUN);
®  YCTaHaBJIMBAaTh CYLIECTBEHHbIH MIPHU3HAK KIaCCU(PHUKALUU, OCHOBAHUS Ul 0000IEHHS U CPaBHEHUS,
o BBIABJIATH 3aKOHOMCPHOCTHU U MPOTUBOPEUHNA B paCCMAaTPHUBACMbIX (baKTaX, JaHHBIX U Ha6H}O[ICHI/I$IX, OTHOCAIIINUXCSA K (I)I/I?:I/ILICCKI/IM SABJICHUAM,
o BBIABJIATH MPUYINHHO-CIICACTBCHHBIC CBA3U IIPHU M3YyYCHHUU (1)I/I3I/I‘-I€CKI/IX SIBJICHUMN U IMpouecCCoB, A€jaTh BLIBOAbLI C MCIIOJB30BAHUCM ACAYKTUBHBIX U MHAYKTHUBHBIX
yMO3aKHIO‘IeHI/II>'I, BbIABUI'aTh TUIIOTE3bI O B3AUMOCBA3AX (I)I/I3I/I‘IGCKI/IX BCJINYHH,
®  CaMOCTOSITETHHO BBIOMpATh CIOCO0 pemieHust y4eOHOW (u3Mveckoi 3afadn (CpaBHEHHE HECKOJBKHMX BapHUAHTOB PEIICHWs, BHIOOp HambOoyee MOAXOMAIIETO C
y4ETOM CaMOCTOSATEIHLHO BBIJICIICHHBIX KPUTEPUEB).
Ba3zoBbie uccienoBaTeabcKue AeiicTBUS:
®  CIOJB30BATh BOIMPOCHI KAK UCCIEA0BATENbCKUN HHCTPYMEHT O3HAHMS,
® MPOBOJUTH IO CAMOCTOSITEIILHO COCTABICHHOMY IUIAHY OIBIT, HECIIOKHBIN (PU3HYeCKUil IKCIIEPUMEHT, HEOOIBIIOE HCCIe0BaHe (U3UUECKOTO SIBICHMUS,
®  OIEHMBATh HA MPUMEHUMOCTD U JIOCTOBEPHOCTh HH(OPMAIIHIO, TIONTYUYEHHYIO B XOJI¢ MCCIICIOBAHMUS HITH SKCIICPUMEHTA,
e caMoCTOATENbHO (OPMYNIHPOBaTh 000OIIEHHS U BBIBOBI IO PE3yJIbTaTaM MPOBEAEHHOI0 HAOMIOACHNUS, OTIBITA, HCCIICOBAHMS;
® [POrHO3UPOBATH BO3MOXKHOE JanbHeilee pa3BUTHE (PU3MYECKHUX MPOLECCOB, a TAKXKE BBLABUIATH NPENNOJIOKEHUS 00 MX pa3BUTHHM B HOBBIX YCIOBHSX H
KOHTEKCTaXx.
PaGora ¢ unpopmanueii:
® MPUMEHATH Pa3IUYHBIE METOJIbl, MHCTPYMEHTHI U 3allpOChl MPH MOUCKE W 0TOOpe MHGPOPMAIUK WIN JIAHHBIX ¢ YYETOM MPEJIOKEHHOW Yy4eOHOH (u3nyeckoit
3aJa4u;
®  aHAIM3HPOBATh, CUCTEMATU3UPOBATH M MHTEPIPETHPOBATH MHPOPMAIHIO PA3IMYHBIX BHOB U POPM MPEICTABICHHUS;
®  CaMOCTOSATEJIFHO BBHIOMPATh ONTHUMAJbHYIO (OpMY MpeACTaBICHUs MH()OpMAlMU M WIIIOCTPUPOBATH PEIIACMbIC 33Ja4l HECIOXKHBIMH CXEMaMH, JUarpaMMaMu,
WHOH rpaduKoil 1 MX KOMOWHAIIHASMHU.
KomMyHuKkaTHBHBIE YHUBepPCAJIbHBIE YUeOHbIE 1eliCTBHS:
e B xofe o0CyXIeHHA y4eOHOro MaTepuasa, pe3yJbTaToB Ja0opaToOpHBIX PadOT M MPOEKTOB 337aBaTh BOIPOCH MO CYIIECTBY 0OCYKAaeMON TeMbl U BBHICKa3bIBAThH
Wjeu, HalleJICHHbIE Ha PELICHUE 3a/1a4d U MoJiepKaHne OJaroxenaTeIbHOCTH OOLICHNUS;
o COITIOCTABJIATH CBOU CYXXACHUSA C CYKIACHUAMU APYIrUuX YU4aCTHUKOB JuUajiora, 06Hapy>KI/IBaTB pas3ianm4yue u CX0ACTBO HOSHHHﬁ;
o BbIpa’kaTb CBOIO TOYKY 3pC€HUSA B YCTHBIX U IMCbMEHHBIX TCKCTAX;
e  myOJIMYHO NPEACTABIATH PE3YNbTAThl BHIIOIHEHHOTO (PU3UYECKOro ONbITa (IKCIIEPUMEHTA, UCCIIEIOBAHUS, IPOCKTA);
® [IOHMMAaTbh U MCIIOJIb30BATh MIPEUMYIIECTBA KOMAHAHOW 1 HHANBUAYaAILHON pabOThI IPH PELIeHUH KOHKPETHOH (r3ndeckoil mpodiaemsr;



MPUHUMATh LM COBMECTHOM JEATEIbHOCTH, OPraHHW30BBLIBATH JCUCTBUSA IO €€ MOCTIKCHHIO: PaclpeiesaTh POJH, OOCYXIaTh IMPOLECChI M PE3YJIbTaThl
COBMECTHOM paboThI, 0000IIaTh MHCHHS HECKOJIBKHUX JTIOJCH;

BBITIOJIHATH CBOIO 4YaCTh pa6OTBI, A0CTUTad KaYCCTBCHHOT'O pE3yJjibTaTa IO CBOEMY HAIIPABJICHUIO U KOOPAWUHHUPYS CBOU HeﬁCTBHH C ApYruMu 4JI€HaMU1 KOMaH/IbI;
OICHHUBATH KAa4Y€CTBO CBOCTO BKJIaJga B O6HIPII71 MMPOAYKT IO KPUTCPUAM, CAMOCTOATCIIBHO C(bOpMYJ'H/IpOBaHHLIM Y4aCTHUKaMH BSaHMO,E[CfICTBHﬂ.

PeryasiTuBHBIC yHHBepcaJbHbIe yYeOHbIe AeliCTBHSA

Camoopranuszanus:

BBISIBIISITH TTPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIHSIX, TPEOYIOMINX ISl pelieHns (GU3NIecKuX 3HaHUH;
OPHUEHTHPOBATHCA B PA3IMYHBIX MOIX0AaX MPUHATHS PEIICHNH (MHANBUIYATFHOE, IPUHSATHE PEIICHUS B TPYIIIE, IPHHITHAE PEIICHUN TPYIIIOH );

CaMOCTOSITEIIBHO COCTABIIATH arOPUTM peleHrs: (GU3NUIeCKOH 3a/1aur WK TUTaHa UCCIeOBaHMUs C YIETOM UMEIOIINXCS PECYPCOB H COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh NpeAaraeMble BApUaHThl PELLICHUH;

JIeJIaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTpOJIb, 3MOLMOHANbHbII HHTEJIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallM{ U MIpeUIararh IjaH €€ N3MEHECHNUS;
OOBSICHATH IPUYMHBI JOCTIXEHHUS (HEAOCTIKEHUS) PE3YJIbTATOB NESTEIBHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JACATENHFHOCTH (B TOM YHCIE B XOJ BBIIOJHEHHS (HU3MYECKOTO HCCIEAOBAHMS WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENLCTB,
W3MEHMBIINXCS CUTYalMH, YCTaHOBJICHHBIX OIIMOOK, BOHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIH U YCIOBHSIM;
CTaBUTH ce0s HA MECTO IPYToro 4YeJoBeKa B X0JI€ CIIopa WK AUCKYCCUH HA HAyYHYIO TEMY, HOHUMAaTh MOTHUBbI, HAMEPEHUS U JIOTUKY JPYroro;
MPU3HABATh CBOE MPABO Ha OIIMOKY MPH PELIeHUH (PU3UUYECKHX 3a/1a4 WK B YTBEP)KICHMAX HA HAyIHbIE TEMbI U TAKOE K€ MPaBo JIPYroro.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 7 Kjacce npeIMeTHBIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMHUPOBAHHOCTD Y O0YUAIOLINXCSl YMEHUH:

WCIIONIb30BaTh MOHATHS: (PM3UYECKUE U XMMUYECKUE SBICHUS, HAOMOeHIEe, IKCIIEPUMEHT, MOJIeIb, TUTIOTE3a, SIUHUIIB (PU3NIECKUX BEIMYHH, aTOM, MOJIEKYIIa,
arperaTHbele COCTOSHHS BeliecTBa (TBEpIOE, KHUAKOE, Ta3000pa3HOe), MEXaHUYECKOE JIBIDKEHUE (paBHOMEpPHOE, HEPAaBHOMEPHOE, MPSAMOIMHEWHOE), TPAeKTOPHS,
paBHOJIEHCTBYIOMAs cria, nedopmarys (yrpyras, miacTudeckas), HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

pasnuuath seieHus (quddysus, TEIIOBOE ABMKEHUE YaCTHUI[ BEIISCTBA, PABHOMEPHOE JIBHKCHHME, HEPABHOMEPHOE JBHKCHHE, MHEPIIMS, B3aUMOJICHCTBHUE TEl,
paBHOBecHe TBEPIBIX Tell C 3aKPEIIEHHON OCBhIO BpallleHUs, Iepenadya JaBiIeHrs TBEPIBIMUA TEJIaMH, KUAIKOCTSIMHU U ra3aMu, aTMOC(HEPHOE JaBJICHUE, TUIAaBAaHUE
TeJ, IPEBPAIICHNS MEXaHUIECKOW YHEPTUH) 110 OIMMCAHHIO WX XaPaKTEPHBIX CBONCTB U HA OCHOBE OIMBITOB, JEMOHCTPUPYIOIINX TaHHOE (hU3HUYECKOE SBICHUE,
pacro3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3UUECKHUX SIBJICHUH B OKPYIXKAIOIIEM MHpPE, B TOM YHUCIIe (DU3MUYCCKUE SBJICHHUS B NPHUPOJC: NMPUMEPHI JIBUIKEHUS C
Pa3IMIHBIMHA CKOPOCTSIMH B JKHBOW W HEXKMBOU IIPHUPOJIE, ACUCTBHE CUJIBI TPCHUS B TIPUPOJIC M TEXHUKE, BIHMSHUE aTMOC(HEPHOr0 JaBJICHUS Ha KUBOW OPTaHH3M,
IJIaBaHKWEe PbIO, phIYard B TEJIC YEIOBEKA, MPU 3TOM MEPEBOIUTH MPAKTHUYCCKYIO 3a7a4y B Y4eOHYIO, BBIICIATh CYIICCTBEHHbIC CBOMCTBA (MMPU3HAKK) (PU3HUUECKUX
SIBJICHUM;

OIMKCHIBATh M3YYCHHBIC CBOMCTBA TeN U (DU3MUYECKUE SIBIICHUS, HCIIONIB3Ysl (PM3NYECKUE BEIMYHMHBI (Macca, 00bEM, TUIOTHOCTh BEUIECTBA, BPEMsl, ITyTh, CKOPOCTbH,
CPEeIHSIsI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Teja, CHJIa TPeHHs, naBlieHne (TBEPIOTO Teja, KUIKOCTH, Ta3a), BRITAIKUBAIONMIAS CHJIA, MEXaHUICCKas



paboTta, MOIIHOCTbD, IJICUYO CHJIBI, MOMEHT CHJIbI, KOO((QUIHEHT MOJE3HOTO NEHCTBUS MEXaHM3MOB, KMHETHYECKAas W MOTCHUUATbHAsT SHEPTHs), IPU ONMHCAHUH
MPaBUWIBHO TPAKTOBaTh (PU3MUECKHHA CMBICT HCIIONB3yEMBIX BEJIMYMH, X 0003HAYCHHS U €AMHULBI (PU3NYECKUX BEIMYMH, HAXOAUTH (DOPMYJIBI, CBS3BIBAIOIIUC
JaHHYIO (PU3NYECKYIO BEJIHMYHHY C IPYTHMH BEIMUYMHAMH, CTPOUTH Tpa(UKi U3yUCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJTUYNH,

XapaKTepU30BaTh CBOMCTBA Tel, (GU3UUECKHUE ABJICHUS U MIPOLECCHI, HCIIOb3Ys MPaBUIIa CIOXKEHUS CUJI (BIOJIb OHOU MpsMON), 3akoH I'yka, 3akoH Ilackans, 3akoH
ApxuMena, IpaBWIO paBHOBecHs pbluara (0JI0Ka), «30JI0TOE IMPAaBUIIO» MEXAHWKH, 3aKOH COXPAHEHHUS MEXAaHWYECKOW SHEPruH, IpPU 3TOM AaBaTh CIOBECHYIO
(b opMynHpPOBKY 3aKOHA U 3aIIMCHIBATh €M0 MAaTEMAaTUYE€CKOE BBIPAKEHHE;

OOBSICHATH (pU3MYECKHE SIBICHUS, POLIECCH 1 CBOMCTBA TEJ, B TOM YHUCIIE M B KOHTEKCTE CUTYallMi MPAaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIISATH IPUYUHHO-
CJICZICTBEHHBIE CBS3M, CTPOUTH OOBSCHEHHE M3 1—2 JOTMYECKHX IIaroB ¢ OMOPOH Ha 1—2 M3ydeHHBIX CBOHCTBA (PU3MYECKUX SIBICHUH, (PU3MUCCKUX 3aKOHA WIN
3aKOHOMEPHOCTH;

pemaTts pacuéTHele 3amayd B 1—2 AEWCTBHS, MCHOJB3Ys 3aKOHBI M (OPMYIBI, CBs3bIBAIOIINE (PU3MYECKHE BEIMYUHBI: HA OCHOBE aHAIM3a YCJIOBHS 3aJadyd
3aIllUChIBAaTh KPAaTKOE€ YCJIOBHE, MOACTABIATh (PU3NYECKUE BETUYMHBI B (OPMYJIBI U MPOBOJUTH PACUETHI, HAXOAUTH CIPABOYHBIE NAHHbBIE, HEOOXOIMMBIE IS
peleHus 3a1a4, OUEHUBATh PEAIMCTUYHOCTD NOJTY4EHHON (PU3NYEeCKOl BETMYNHEI,

pacrio3HaBaThb HpO6J’I€MI>I, KOTOPBIC MOXHO PCIIWTL IMPU IMOMOIIA (1)I/I3I/I‘IGCKI/IX METOJ0B, B OIIMCAHUHN HUCCICAOBAHUA BBIACIATL IMPOBECPACMOC NPCAIIOTOKCHUEC
(rumnoTtesy), pa3TuuaTh U HHTEPIPETHUPOBATH MOMYYCHHBIN PE3yNIbTaT, HAXOAUTH OIIMOKK B XOJI€ OIBbITA, AEaTh BBIBOJBI MO €T0 PE3YIbTaTaM;

MPOBOJUTH OMBITHI 110 HAOIIOACHUIO (PU3NYECKUX SIBICHUHA MM (PU3NYECKUX CBOWCTB Tell: (POpMyIMpOBAThH MPOBEPSEMBIE MIPEAIION0KEHHS, COOUPATh YCTAHOBKY
U3 TIPEATIOKECHHOTO 000PYI0BaHNs, 3aMUCHIBATH X0 OMBITa U (OPMYIHPOBATH BHIBOIBI;

BBIMOJIHATHh NPSMBIE U3MEPEHUSI PACCTOSIHUS, BPEMEHH, Macchl Tella, 00bEéMa, CHIBI M TEMIIEPAaTyphl C UCIOJIB30BAHWEM aHAJIOTOBBIX M LU(POBBIX HpuUOOPOB,
3aIHCHIBATh MTOKA3aHUsS MPUOOPOB C YIETOM 33/TaHHON a0COTIOTHOHN MOTPEITHOCTH U3MEPEHHUN;

MPOBOJUTH MCCIENOBAHUE 3aBHCUMOCTH OAHOM (PH3MYECKON BENMYMHBI OT APYTOM C WCIOJNB30BAaHHEM TMPSMBIX W3MEPEHUH (3aBUCHMOCTH IYTH PaBHOMEPHO
JBIDKYLIETOCS Tella OT BPEMEHHU ABMKCHMS TeJla, CUIIbI TPEHUS CKOJILKEHHSI OT Beca Tella, KauyecTBa 00paboTKH IMOBEPXHOCTEH TeN U HE3aBUCHUMOCTH CHJIBI TPEHHS
OT IUIOIIAAN CONPUKOCHOBEHMS TEJN, CHJIBI YHOPYTOCTH OT YAJMHEHHUS HPY>KUHBI, BHITAJIKUBAIOIIEH CHJIBI OT 00BbEMa MOTpy>KEHHOM YacTH Tesla U OT IUIOTHOCTH
XKHUJIKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH T€Ja, OT TIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJI0, YCIOBUI TUIaBaHUS TeJl, YCIOBHM paBHOBECHs pblyara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWH YYEOHOTO HCCIICAOBaHMS, COOMpAaTh YCTAHOBKY M BBIIOJHATH HM3MEPEHHMS, CIenys MPeUIOKEHHOMY IUIaHy, (DUKCHPOBAThH
pe3yIbTaThl OIYYEHHOM 3aBUCUMOCTH (PU3NUECKUX BEJIMUMH B BUJE MPEIOKEHHBIX TaOIuUIl U rpad)uKOB, AeTaTh BBIBOJIBI IO PE3yJbTaTaM HCCIEIOBAHMS;
IMPOBOJJUTH KOCBCHHBLIC HM3MCPCHUA (1)H31/I‘-IGCKI/IX BEJINYHUH (HHOTHOCTL BeIiecrna KHUIAKOCTU U TBépILOFO TCJIa, CUJIa TPCHUA CKOJIbKCHHA, NAaBJICHUC BO31YyXa,
BBITAJIKMBAIOIIAs CHJIA, JICHCTBYIONIAS Ha MOTPYXEHHOE B JKUAKOCTH TEJO, KOAPQUIIMEHT MOJIE3HOTO JCHCTBUS MPOCTHIX MEXaHU3MOB), CICAYS MPEIIOKCHHOM
WHCTPYKUHWU: IPU BBIIIOJIHCHUN I/I3MepeHI/II71 CO6I/IpaTB OKCIICPUMECHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHUC HCKOMOM BCIIMYUHBI,

co0JII0aTh TipaBmiia TEXHUKU 0€30MMacHOCTH NpH paboTe ¢ 1abopaTopHBIM 000pYyI0BaHUEM;

YKa3bIBaTh NPUHLIUIBI IEHCTBUS TPUOOPOB U TEXHUUYECKUX YCTPOUCTB: BECHI, TEPMOMETP, AUHAMOMETP, COOOIIAIOLINECS COCYAbI, OapOMETp, pblvar, MOJBMKHBIN U
HETIOABKHBIH OJIOK, HAKJIOHHAS TJIOCKOCTH;

XapaKTepU30BaTh MPUHIIMILI AEHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C OMOPON HA WX OMUCAHUS (B TOM HYHCIE: MOIIIMITHUKH, YCTPOWCTBO
BOJIOTIPOBOJIA, THAPABIMYECKUH Ipecc, MAaHOMETP, BBICOTOMEp, MOPILIHEBOM HAacOC, apeoMeTp), HMCIOJb3ys 3HAHUS O CBOMCTBaX (U3MUYECKUX SBICHUH H
Heo0XoIuMble (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJUTH MPUMEPhI (HAXOJUTh UH(POPMAIMIO O MPHMEPax) MPaKTHUYECKOTO HCIONB30BaHUS (PU3MUECKUX 3HAHWN B MOBCEJHEBHOW KHM3HU JIIS 0OeCTieueHHs
0e30macHOCTH MpU OOpallleHHHd ¢ NpUOOpaMu W TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHs 3[J0POBbS M COOJIOACHUS HOPM DKOJOTMYECKOIO IOBEICHUS B
OKpY>Karollel cpene;

OCYIIECTBIIATH OT60p HCTOYHUKOB I/IH(bOpMaIII/II/I B I/IHTepHeTe B COOTBCTCTBUH C 3aJaHHBIM ITOUMCKOBBIM 3aIlpOCOM, Ha OCHOBC MMCHOIIUXCIA 3HAHUM H HYTéM
CpaBHCHUA pa3JIMYHBIX UICTOYHUKOB BBIJIC/IATH PIH(bOpMaHI/IIO, KOTOpas ABJIACTCA HpOTHBOpe‘IHBOfI HJIH MOKET OBITH HeHOCTOBepHOﬁ;



®  UCIIONBb30BaTh MPHU BBIIOJHEHUH Y4YeOHBIX 3aJaHUH HAyYHO-TIOMYJISIPHYIO JINTEPATypy (PHU3NYECKOTO COIEpKaHUs, CIPABOYHBIE MAaTEPUAIBl, PECYpCHI CETH
WurepHer, BrageTs npuéMaMu KOHCIEKTUPOBAHHS TEKCTa, MpeoOpazoBaHust HHOOPMAIMK U3 OJHOI 3HAKOBOW CHCTEMBI B JIPYTYIO;

®  co37aBaTh COOCTBEHHBIE KPaTKUE MIUChbMEHHBIEC U YCTHBIE COOOIICHHUS HA OCHOBE 2—3 MCTOYHHKOB MH(OpManu GU3NUECKOTO COACPKaHUs, B TOM YHCIIE TyOINIHO
JieNIaTh KPaTKUe COOOLIEHUS O pe3ybTaTax MPOEKTOB WM y4eOHBIX MCCIEA0BAaHUMN, IPU 3TOM IPaMOTHO HCIIOIb30BAaTh MU3YUEHHBIN MMOHATUMHBIA anmapar Kypca
(bu3uKH, CONPOBOKAATH BBICTYIJICHNE NIPE3CHTALNEH;

® [pHU BHIIOJIHEHUH YYEOHBIX MPOCKTOB M HCCIEIOBAHMN paclpelesiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHHM C IOCTABICHHBIMH 3a/layaMH, CICAUTH 3a
BBHITMOJIHCHUEM IIIaHA JEWCTBHUH, aJeKBATHO OIICHMUBATH COOCTBEHHBIM BKJIAJ B JAEATENBHOCTH TPYIIBI, BHICTPaWBaTh KOMMYHHKAaTHBHOE B3aWMOJEHCTBUE,
YUUTBIBas MHEHUE OKPYXKAIOIINX.

K xonmy oOyuenus B 8 kiacce npeaMeTHBIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPayKaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCSl YMCHUH:

®  CIIOJIB30BATh MOHATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE ABMKEHHUE aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSHUS BEILECTBA, KPUCTAINIMUECKUE U aMOp(HbIE
TeJa, HaChIIEHHBIN U HEHACBIILIEHHBIN Nap, BIaKHOCTh BO3yXa, TEMIIEpaTypa, BHYTPEHHS SHEPTUs, TEIJIOBOM JABUraTellb, JIEMEHTAPHBINA IEKTPUUIECKHU 3apa,
3JIEKTPUUECKOE T10JIe, TPOBOJIHUKU U TUAIEKTPUKH, TIOCTOSHHBIN 3JIEKTPUUECKUI TOK, MarHUTHOE T10JIE;

e pa3nuyath SBJICHUS (TEIUIOBOE PACIIMpPEHHE U CXKaTHe, Tellonepeaada, TeMIoBOe PaBHOBECHE, CMAaYMBaHUe, KallWUIIPHbBIC SIBICHUS, UCIIAPEHNE, KOHACH AN,
IUIaBJIEHUE, KPUCTAIIU3alusl (OTBEpAeBaHUE), KHUIIEHUE, TeIlonepenadya (TeIIONpOBOAHOCTb, KOHBEKIMS, W3y4YeHHE), AJIEKTPU3aAIUs TeJ, B3auMOJIEHCTBHE
3apsAA0B, JEHCTBHUS DJIEKTPUYECKOIO0 TOKA, KOPOTKOE 3aMblKaHWE, B3aWMOJEHCTBHE MAarHMUTOB, NEHCTBHE MAarHUTHOTO IIOJS Ha IPOBOJHUK C TOKOM,
AIIEKTPOMAarHUTHASI MHAYKIIHS) TI0 OMUCAHUIO HX XapaKTePHBIX CBOKWCTB U HA OCHOBE OITBITOB, IEMOHCTPUPYIOIINX AaHHOE PU3HUYECKOE SBIICHNE;

®  pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SIBICHUH B OKPYKAIOLIEM MUPE, B TOM 4yHcie (GU3NUECKHE SBJICHUS B MIPUPOJE: IOBEPXHOCTHOE HATSHKEHUE U
KallWUISIPHBIC SIBJICHUS B IPUPOJIE, KPUCTAJIIBI B IpUpoe, n3nydueHue CoiHua, 3aMep3aHrue BOI0EMOB, MOPCKHE Opu3bl, 00pa3oBaHHE POCHI, TYMaHa, UHEs, CHEra,
JIEKTPUUECKUE SABJICHUSI B aTMoc(epe, MEKTPUIECTBO JKUBBIX OPraHU3MOB, MarHUTHOE IoJie 3eMJIH, Apeid MOJIOCOB, POJIb MAarHUTHOTO HOJS Ul >KU3HH Ha
3emJie, HOISIPHOE CUSTHUE, IPH 3TOM NIEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYI0, BBIACIATH CYIIECTBCHHbBIE CBOMCTBA (IPU3HAKK) PU3UYECKUX SIBICHHIA;

® ONKCHIBATh M3YYEHHBIE CBOMCTBA Teln W (pu3MUecKue SIBICHHS, MCIOJb3Ysl (U3MUECKHE BEIMYMHBI (TEMIIEpaTypa, BHYTPEHHSS SHEPTHs, KOJIMYECTBO TEIUIOTHI,
yZenbHas TEIIOEMKOCTh BEILECTBA, yIeJIbHAs TEIUIOTa IUIaBJICHHS, yIeJIbHAs TeIUIOTa MapooOpa3oBaHus, yAeIbHas TEIUIOTa CrOpaHHs TOIUTMBA, KO3((UIHEHT
MTOJIE3HOTO JEHCTBUS TEIUIOBOM MAIMHBI, OTHOCUTENBHAS BIAKHOCTb BO3[yXa, dJEKTPUUECKUH 3apsl, CHila TOKa, SJIEKTPUUECKOE HANPSKEHUE, CONPOTUBIICHUE
MPOBOJHMKA, YAEIbHOE CONPOTHBIICHHE BEILIECTBA, PadOTa M MOIIHOCTH 3JIEKTPUYECKOTrO TOKA), MPH ONHCAHUM NPABHIBHO TPAKTOBATH (DU3MYECKHHA CMBICT
UCTIONBb3YeMbIX BEJIMYUH, 0003HAUCHHA M E€OUHMIBI (PU3MUECKUX BEJIMYMH, HAXOOUTHb (POPMyJibI, CBSA3BIBAIOLIME NAaHHYIO (U3UUECKYI0 BEJIHMUMHY C JPYTUMH
BEJIMYMHAMH, CTPOUTH IPpaUKH U3YUECHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEIHYHH;

®  XapaKTepU30BaTh CBOMCTBA TeN, PU3MUECKHE SBICHHS U MPOIECCHI, UCIOIb3Ysl OCHOBHBIE MOJIOKEHUST MOJIEKYISIPHO-KHHETHYECKOH TEOPHU CTPOSHHS BEIECTBa,
MPUHLMII CYTIEPIIO3UIINHU M0JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXPaHEeHHUs 3apsina, 3akoH OMa AJis yyacTka Lenu, 3akoH Jxoyns—JIeHna, 3akoH coxpaHeHHs
SHEPTUH, IIPU 3TOM JaBaTh CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3alMCHIBATH €0 MATEMATHUYECKOE BBIPAKEHHE;

e O00BsCHATH (U3MYECKHE TIPOIECCHl M CBOMCTBa Tell, B TOM 4YHCIE€ W B KOHTEKCTE CHUTYyallMid IPAKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYIMHHOCIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHHE M3 |—2 JIOTMYECKHX MIaroB ¢ ONMOpoi Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUYECKHUX SBICHUH, (DU3NUECKUX
3aKOHOB HWJIN 3aKOHOMEPHOCTEH;

e pemaTh pacu€THBIE 3afayd B 2—3 IEWCTBUs, MCIONB3YysS 3aKOHBI M (OPMYJbI, CBs3bIBaOIINE (PU3MUYECKHE BEIMYMHBI: HA OCHOBE aHAIM3a YCIIOBHS 3aJa4d
3aIllUChIBaTh KPATKOE YCIIOBHE, BBISBIATH HEJOCTATOK JAHHBIX JUIsl PEIICHHs 3a/Ia4H, BEIOMPATh 3aKOHBI U (hOPMYIIBI, HEOOXOJUMBIE JIJIs €€ pelieHus], TPOBOIUTh
pacu€Thl U CpaBHUBATH ITOJyYeHHOE 3HAUeHUE (PU3NIECKOM BETMUMHBI C H3BECTHHIMH JJAHHBIMU;

e pacrmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PELIMTh NPU MNOMOIIM (PU3MYECKHX METOJOB, HMCIIONb3YSl OIMCAHWUE HCCIENOBAaHMs, BBIIEATH IPOBEpPsSEMOe
MIPENIOJIOKEHUE, OLICHUBATh IPABUIBHOCTD MOPSIJIKA POBEACHNS UCCIIEOBAHNS, 1€1aTh BEIBOIBI;



MPOBOJUTH OIBITHI 110 HAOMIOACHUIO (PU3NYECKUX SIBICHUH MM (PU3NUECKUX CBONCTB TeN (KalmUIIpHbIE SBICHNS, 3aBUCHMOCTD JaBJICHHS BO3yXa OT €ro 00bhEéMa,
TeMIIepaTyphl, CKOPOCTHU INPOLEcca OCThIBAHUS M HarpeBaHUs IPU U3IYUYEHUH OT LBeTa M3JIydarouieil (Imorjiomaromnieid) NoBepXHOCTH, CKOPOCTh HCIApEHUs BOABI
OT TeMIIEPaTypPhl )KUAKOCTH U IJIOLIAIN €€ TIOBEPXHOCTH, SIEKTPU3aLUs TeJ U B3aUMOICHCTBIE IEKTPUIECKUX 3apsI0B, B3aUMOJEHCTBIE TOCTOSIHHBIX MArHUTOB,
BU3yaJH3allds MAarHUTHBIX I0JIEHl IOCTOSHHBIX MAarHUTOB, ACHCTBHS MAarHUTHOTO IOJNsS Ha IPOBOJHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHMTa, CBOMCTBa
JIEKTPOABUIATEIIS IOCTOSHHOIO TOKA): (OPMYITHUPOBATH MPOBEPSEMbIE NPEIIION0KEHHs, COOUPATh YCTAHOBKY U3 IPEAJIOKEHHOI0 000py10BaHUs, OIMCHIBATH X0
OmbITa U (POPMYNHPOBATH BEIBOABI,

BBITIOJIHATH TIPSIMBbIE U3MEPEHHS TEMIEpaTyphbl, OTHOCUTEILHON BIa)KHOCTH BO3yXa, CHJIBI TOKA, HANPSDKEHHWS C HMCIOJIb30BAaHHUEM AaHAIOTOBBIX MPUOOPOB H
JaTYNKOB (PM3UUECKUX BEIMUUH, CPABHUBATh PE3yJIbTaThl H3MEPEHHH ¢ YUETOM 3a1aHHOM a0CONIOTHON MOTPELIHOCTH;

MPOBOJUTH HCCIEIOBAHUE 3aBHUCUMOCTH ONHOW (DM3NYECKON BETMYMHBI OT IPYrOM C HMCIOIB30BaHMEM INPSMBIX H3MEPEHUH (3aBUCHMOCTH COIPOTHBIICHUS
MPOBOJHMKA OT €ro JUIMHBI, IUIONIA N IMOTIEPEYHOr0 CEUSHHs U yISIBbHOTO CONMPOTHUBIICHUS BELIECTBA NMPOBOAHUKA, CHIIBI TOKA, UIYLIETO Yepe3 MPOBOAHUK, OT
HaIpsDKEHUs Ha TPOBOJHMKE, HCCIIEOBAaHME IIOCIEAOBATEIbHOTO M MAapajuICIbHOIO COEIMHEHWH IIPOBOJHHMKOB): IUIAHMPOBAaTh MCCIENOBAaHHE, COOMpAThH
YCT@HOBKY W BBINOJIHATH U3MEPEHHs, CIeAys MPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3yJabTaThl MOIYYEHHON 3aBUCHMOCTH B BUAE TaONUI U TpaduKOB, NeaTh
BBIBOZBI 110 Pe3yJbTaTaM UCCIIeIOBAHUS;

MPOBOJUTH KOCBEHHBIC U3MEPEHHs (PU3MUECKUX BETUUMH (yIEIbHAS TEIIOEMKOCTh BEIECTBA, COMPOTUBIICHUE MPOBOIHUKA, pab0Ta U MOIIHOCTh AJIEKTPHYECKOTO
TOKA): TUIAHUPOBATh U3MEPEHUsI, COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIIeIys MPEAI0KEHHOW HHCTPYKIIMHU, U BBIYUCISITH 3HAUEHHE BEIMYHHBI;

COOJFOIaTh TpaBUIIa TEXHUKH 0€301TacHOCTH IpH paboTe ¢ 1abopaTopHBIM 000pyIOBaHHEM;

XapaKTepU30BaTh MPUHLUIBI AEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPON HAa MX ONMUcaHus (B TOM YHCIE: CHCTEMa OTOIUICHHS IOMOB,
TUTPOMETp, HapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUMK JICKTPUUECKON 3HEPTHH, IJIEKTPOOCBETUTENIbHBIE IPUOOPHI, HArPEBATEIbHbIE IEKTPOIPUOOPEI
(mpuMepBI), NEKTPUUECKUE MPEAOXPAHUTEIH, HIEKTPOMArHUT, SIEKTPOABUIaTEIb [TOCTOSIHHOIO TOKAa), UCHOJIb3YS 3HAHHUA O CBOMCTBAaX (PM3MUYECKUX SIBICHUHA U
Heo0X0uMble (PU3NIECKIEe 3aKOHOMEPHOCTH;

pacro3HaBaTh IMPOCThIE TEXHHUYECKHE YCTPOWCTBA M H3MEPUTENbHbIE MPUOOPHI MO CXEMaM M CXEMaTHYHBIM PUCYHKAaM (JKHUAKOCTHBIH TEpPMOMETp, TEPMOC,
MICUXPOMETpP, TUTPOMETP, ABHUraTeilb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMBbl JJIEKTPHUUYECKHX LENeld C MOCIeNOBATENbHBIM H
napajie bHbIM COEIUHEHHEM 3JIEMEHTOB, pa3jinyasl yCJIOBHbBIE 0003HAUEHHS DJIEMEHTOB JIEKTPUIECKUX LIETIeH;

MPUBOJUTH MPHUMEPhI (HAXOAUTh MH(POPMAIMIO O MPHMEpax) MPaKTHYECKOTO HMCIIONB30BaHUS (U3MUECKUX 3HAHWN B MOBCEJHEBHOW KHM3HU JJISI 0OecreveHUs
0€30MacHOCTH MpU OOpaIIeHWH ¢ MPUOOpaMU M TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHHUS 3J0POBbS U COOJIOJCHMS HOPM 3KOJOTHYECKOrO IOBEICHHS B
OKpY>Karolllel cpese;

OCYILIECTBIIATH TOMCK MHPOPMALK (PU3UUECKOTO coliepkaHusl B IHTepHEeTe, Ha OCHOBE MMEIOIMXCS 3HAHUH M MYyTEM CPAaBHEHHMS JIOTOJIHUTEIbHBIX HCTOUYHUKOB
BBLJICJIATH HH)OPMAIINIO, KOTOPAs SABJISIETCS TPOTUBOPEYUBOM MIIM MOXKET ObITh HEJIOCTOBEPHOIA;

WCTIONBb30BaTh NPH BBIIOJIHEHUHM YYEOHBIX 33JaHUil HayYHO-TIOMYJISAPHYIO JIUTEpaTypy (HU3HMUECKOro COAEp)KaHUs, CIPaBOYHBIE MaTepUalbl, Pecypchl CETH
Wntepuer, BnaneTs npuéMaMy KOHCIIEKTUPOBAHMSI TEKCTa, MPeoOpa3zoBaHusl HHPOPMALIUH U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3gaBaThb CO6CTBCHHI)I€ IMMCbMCHHBIC U KPAaTKHWE YCTHBIC COO6IH€HI/I$I, 0606111215[ I/IH(i)OpMaIII/II-O N3 HECKOJBKHUX HCTOYHHKOB (1)I/I3I/I‘IGCKOI‘O COZCpKaHusA, B TOM
quciae MyOJUYHO NPEACTaBIATh PE3YIbTAThl MPOSKTHOM MIIM MCCIEIOBATEILCKOW NEATENBHOCTH, PH 3TOM I'PaMOTHO HCIOJIb30BaTh M3YUEHHBIH MOHATHHHBINA
anmapar Kypca (U3MKH, COIIPOBOKAAThH BHICTYIICHHUE PE3CHTALNCH;

MIPH BBITIOJHEHUH Y4YeOHBIX MPOEKTOB M HWCCIENOBAHMN (PU3NYECKHX MPOIECCOB PACIpPENeNiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHU C ITOCTaBJICHHBIMHU
3aJauyaMH, CJICIUThH 32 BBHIOJHEHHWEM IUIaHa ACUCTBHHA M KOPPEKTUPOBATH €0, aJIeKBaTHO OLIEHWBATH COOCTBEHHBIN BKJIaJ B JACATEIBLHOCTD TPYIIIbI, BEICTPAUBATD
KOMMYHHKAaTHBHOE B3aMOJCHCTBHE, MIPOSBIISISi TOTOBHOCTh pa3peliaTh KOH(QINKTHL.

K xonuy oOyuenus B 9 kiaacce npeaMeTHbIC pe3ybTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMHUPOBAHHOCTD Y 00YHAIOIINXCSl YMEHUH:



UCIIONIb30BaTh TOHATHS: CHCTEMa OTCYETa, MaTepHaibHas TOYKA, TPACKTOPHS, OTHOCHTEILHOCTh MEXaHHYECKOTO JBWKEHHs, aedopmais (ympyras,
[UIACTUYECKAst), TPEHUE, LICHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh U MEPETPy3KH, IEHTP THKECTH, aOCOIIOTHO TBEPAOE TENO, EHTP THKECTH TBEPIOTO
Tena, PaBHOBECHE, MEXaHMYECKUE KOJIeOaHUS W BOJHBI, 3BYK, HH(OPA3BYK M yJIbTPa3BYK, JICKTPOMArHUTHBIC BOJHBI, IIKala 3JICKTPOMATHUTHBIX BOJIH, CBET,
OM30PYKOCTh M TATbHO30PKOCTb, CIICKTPHI HCITYCKAHUS U MOTJIONICHHS, aab(da, OeTa- 1 raMMa-u3ay9IeH s, H30TOIIbI, SIEPHAst SHEPTeTHKA;

pa3nuuarh SIBJICHUsS (paBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJMHEHHOE IIBIKCHUE, PAaBHOYCKOPEHHOE NPSMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE MaJeHHE Tell,
paBHOMEPHOE JBIDKCHHE M0 OKPY)KHOCTH, B3aUMOJICHCTBHIE TeJ, PEaKTHBHOE BIDKCHHUE, KOJIe0aTeIbHOE ABMKEHHE (3aTyXaIOIINe U BBIHYKICHHbBIC KOJICOaHus ),
PE30HAHC, BOIHOBOE JIBWKECHHE, OTPAKCHUE 3BYKa, MPSIMOJIMHEIHOE PacIpPOCTPaHEHHE, OTPAKCHUE U MPETIOMJICHHE CBETA, MOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA,
pasnoxeHue Oeoro CBeTa B CHEKTP M CIOKEHHE CIEKTPalIbHBIX IIBETOB, JUCICPCHS CBETA, €CTECTBEHHAS DPaJMOAKTHBHOCTb, BO3HMKHOBEHHE JMHEHYATOrO
CIIEKTPa U3TYYCHHUS ) 110 OMHCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIONIMX JaHHOE (PU3UYECKOEC SBIICHHE;

pacno3HaBaTh MPOSIBICHUE U3YUYCHHBIX (PU3NYECKUX SBJICHUI B OKPYKarOLIeM MUpPE (B TOM YHCIie pU3NUECKHe SIBICHUS B IPUPOJIC: TPUIHBbI U OTIHMBBI, IBUKCHHUE
wiaHeT COJTHEYHON CUCTEMBI, PEaKTHBHOE JBHKEHHE )KUBBIX OPTaHM3MOB, BOCIIPHSTHE 3BYKOB KUBOTHBIMH, 3eMJICTPSCCHUE, CCHCMHYECKUE BOJIHBI, IIyHAMH, 3XO,
[[BETA TEJ, ONTHYCCKHE SBICHHUS B MNPUPOJC, OHOIOTMYECKOE IEHUCTBHE BHIMMOTO, YIbTPA(PHOIECTOBOIO M PEHTTCHOBCKOTO H3JIyYCHHH, €CTECTBEHHBIN
paaroaKTUBHBIA (DOH, KOCMHYECKHE JIYYH, PaJIHOAKTUBHOE M3JIYYEeHHE MPUPOTHBIX MHHEPAIIOB, JICHCTBHE PAIHOAKTUBHBIX H3IyYCHHH HA OPraHU3M YEJIOBEKa),
MIPH 3TOM MIEPEBOINTH MPAKTUYECKYIO 3a/1auy B YUeOHYIO, BBIICISATH CYIICCTBCHHBIC CBOMCTBA (MPU3HAKN) (DU3MUYECKUX SBICHUH,

OIKCBHIBaTh M3yYCHHBIC CBOWCTBA TN M (U3MUYCCKUE SBJICHUS, UCIOJB3Ys (PU3NYCCKHE BEIUYUHBI (CPEIHSS U MCHOBEHHAsh CKOPOCThH Tela MPH HEPaBHOMEPHOM
JBHKCHUH, YCKOPEHHE, TepeMEeICHUe, MyTh, YIJIOBas CKOPOCTh, CHJa TPEHHs, CHJIa YINPYrOCTH, CHJIa TSKECTH, YCKOPCHHE CBOOOIHOIO TaJCHHUS, BEC Tela,
UMITYJIbC TeJIa, HMITYJIbC CHJIbI, MEXaHH4YeCKasi paboTa U MOIHOCTh, MOTCHIIMAIbHAS SHEPTHs Telia, TIOAHATOTO HaJl TOBEPXHOCTHIO 36MJIH, TOTCHIINAbHAS SHEPTUs
CKATOM TPYKUHBI, KWHETHUYECKAsi SHEPTHs, TOJIHAS MEXaHUUYEeCKas SHEeprus, NepHoJ M 4acToTa KoyieOaHWH, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTh CBETa, TIOKAa3aTellb MPEIOMIICHUS CPE/IbI), IPH ONMCAHUH MPABHIBHO TPAKTOBATh (PU3UUCSCKHUI CMBICI UCIIOIb3YEMbIX BEJIMYHMH, 0003HAUCHHUS M SAMHHIIBI
(bU3MYECKUX BETMYMH, HAXOUTh (POPMYIIbI, CBSI3BIBAIOLINE TAHHYIO (PM3MYECKYIO BEIUUUHY C IPYTUMHU BETMUYMHAMH, CTPOUTh TPpaKU H3YUYCHHBIX 3aBHCUMOCTEH
(pM3UYECKUX BEIMYUMH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MYECKHE SIBICHHS W TPOLECCHI, HCIONb3ys 3aKOH COXPAHEHUs SHEPTUH, 3aKOH BCEMUPHOTO TSTOTCHUS, MPUHIIUI
CYIEPIO3UIIUK CHJI, MPUHIIUI OTHOCUTENBLHOCTH [ anmuies, 3aKoHbl HbIOTOHA, 3aKOH COXPaHECHUs UMITYJIbCa, 3aKOHBI OTPAKCHUS U TIPSIIOMIICHHSI CBETA, 3aKOHBI
COXPaHEHHs 3apsIOBOTO M MAcCOBOTO YMCEN MPH SACPHBIX PEAKIUsIX, IPU ITOM J[aBaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA M 3alMCHIBATH €r0 MaTeMaTHYECKOES
BBIPAKCHUE;

OOBACHATH (DU3MUYECKUE TPOIECCHl W CBOMCTBA TEJ, B TOM YHCIC M B KOHTEKCTE CHUTYaIlHii MPaKTHKOOPHEHTHPOBAHHOTO XapakTepa: BBIABIATH MPHYMHHO-
CIIC/ICTBEHHBIC CBSI3U, CTPOUTH O0BSCHEHHE U3 2—3 JIOTMYECKUX IIaroB C OMOPOil Ha 2—3 M3y4eHHBIX CBOICTBA (DMU3UUSCKUX SBJICHHUN, (DU3MUCCKUX 3aKOHOB HJIH
3aKOHOMEPHOCTEW;

pemiath pacuyETHbIC 3a/1a4n (OMUPAIONIMECS HA CHCTEMY U3 2—3 YpaBHEHHIt), HCIIOJB3Ys 3aKOHBI M (DOPMYJIbI, CBA3BIBAIOIINE (HH3MYECKUE BEIMYMHBI: HA OCHOBE
aHaJM3a YCJIOBUS 33/1a4M 3alUChIBATH KPATKOE YCIIOBUE, BBISBISATH HEJOCTAIOIINE WIIM M30BITOUHBIC JaHHBIC, BEIOMpATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE IS
peLIeHUs, TIPOBOJUTH PACUYETHI M OLICHUBATH PEATMCTUYHOCTD MOJTYUYSHHOTO 3HAYCHUSI (PU3MUECKOM BETMUMHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh HPU MOMOIM (U3MYSCKUX METOJOB, HCIHONB3Ys ONHCAHUE HCCIICAOBAHMUS, BBIICISATH MPOBEPIEMOE
HPEANOI0KEHHE, OLICHUBATh MPABWIBHOCTD OPSAKA TIPOBEICHHS HCCIICIOBAHUS, IeJIaTh BHIBOBI, HHTEPIIPETUPOBATH PE3YIbTAaThl HAOIIOJCHUH U OIIBITOB;
MPOBOJIUTD OMBITHI 10 HAOIIOMCHUIO (HU3MYECKUX SBICHHHA Wi (DU3MUSCKUX CBOWCTB Tels (M3ydeHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXPaHEHHs YHEPrHH,
3aBUCHMOCTH TIepHoJa KoJeOaHWil MPYKHMHHOTO MasTHHKAa OT MAacChl Ipy3a U JKECTKOCTH MPYKHHBI M HE3aBUCHMOCTh OT aMIUTHTY[bl MaJbIX KOJIcOaHHH,
NPSIMOJIMHEWHOE PaclpoOCTPaHEHUE CBETA, PasjioKeHHe Oeoro CBeTa B CHEKTpP, U3y4YEeHHE CBOWCTB M300pa)KEeHHs B IJIOCKOM 3epKalic M CBOWCTB H300paKeHHUS
npesiMeTa B COOMpAromieil JIMH3e, HAOII0ICHHE CIUTOMIHBIX U JIMHEWYAThIX CIIEKTPOB M3JIYYEHHs): CAMOCTOSTEIBHO COOMpATh YCTAHOBKY M3 M30BITOYHOTO Habopa
000py10BaHHMsI, OIUCHIBATH XOJI OTBITA U €r0 PE3YJIbTaThl, HOPMYIUPOBATH BHIBOIBI;



MPOBOJUTH NIPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHHN, ONPECTIsis cpellHee 3HAUCHUE H3MEPSIeMOW BETMIHHBI ((POKYCHOE pACCTOSTHHE COOMPAFOIIEH JTMH3HI),
000CHOBBIBATh BEIOOD CrI0c00a U3MepeHus (M3MEPUTEIILHOTO MPUOO0pa);

MPOBOJUTDH MCCIEOBaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIMYHMH C UCIOJIB30BAaHUEM IMPSIMBIX M3MEPEHUH (3aBUCHUMOCTH IyTH OT BPEMEHH MPH PaBHOYCKOPECHHOM
JBIDKEHNH 0€3 HavalbHOM CKOPOCTH, Meproja KoleOaHui MaTeMaTHIeCKOT0 MasiTHUKA OT JUITMHBI HUTH, 3aBHCUMOCTH YTJIa OTPAXKCHHUSI CBETA OT yIJia MaJCHUS U
yria IpeNoOMIICHHS OT yIJia MaJeHus): TUIAHUPOBAThH UCCIICIOBAHNE, CAMOCTOSTEIIBHO COOMPaTh YCTAHOBKY, (PHKCHPOBATh PE3yNbTaThl TIOTYYECHHON 3aBHCUMOCTH
(U3NYECKUX BEIMYMH B BUJIC TaOIHIl ¥ IPpaUKOB, ICIATh BEIBOJIBI 0 pE3yIbTaTaM UCCIICIOBAHUS;

MPOBOJUTH KOCBEHHBIE HM3MEPEHUs] (PU3MUECKUX BEJWYMH (CpEemHsSsl CKOPOCTh M YCKOpPEHHE Tella MPU PAaBHOYCKOPEHHOM JBIDKEHHH, YCKOpEHHE CBOOOIHOTO
najieHus], KECTKOCTh MPYKHUHBI, KO3(DOUIHEHT TPEHUSI CKOJBKEHHS, MEXaHW4eckas pabdoTa W MOIIHOCTb, YacTOTa M IMEpUOoJ KojJeOaHWH MaTeMaTH4ecKoro u
NPY>KWHHOTO MasTHUKOB, ONTHYECKasl CHjia COOMpAroIIeii TMH3bI, PaJHOaKTHBHEIM ()OH): MIaHUPOBATh U3MEPEHHS, COOUPATh DKCIIEPUMEHTANBHYIO YCTaHOBKY H
BBITIOJIHATh U3MEPEHHUs, CIIEAYS NPEATOKESHHOW MHCTPYKLIWH, BBIYUCIATH 3HAYCHUE BEIIMYMHBI U aHAIM3UPOBATH MOJyYEHHBIE PEe3yJbTaThl ¢ YUETOM 3aJaHHOM
MOTPEITHOCTH U3MEPEHUH;

co0JII0aTh TpaBuiia TEXHUKU 0€30MMacHOCTH NpH paboTe ¢ 1abopaTopHBIM 000pYyI0BaHUEM;

pa3nnyath OCHOBHBIC MPHU3HAKU HM3YYCHHBIX (PU3MUCCKHUX MOJENICH: MaTephalibHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOUCUHBIH MCTOYHUK CBETA, JyY, TOHKAS
JIMH3a, TUIAaHEeTapHask MOJIENb aToMa, HyKJIOHHAst MOJIeSTb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPHHIUIEI JCHCTBUS W3yYCHHBIX MPUOOPOB M TEXHHUYECKUX YCTPOWCTB C OMOPOW HA MX OMHCAHUS (B TOM 4YHCIE: CIHIOMETP, NATYHKH
MOJIOKCHUS, PACCTOSHHUSA M YCKOPECHHUs, PAKeTa, 3X0JOT, OYKH, MEPUCKOI, (PoToammnapar, ONTHUECKHE CBETOBOJBI, CIIEKTPOCKOI, JO3UMETpP, Kamepa BuiibcoHa),
WCTIONB3Ys 3HAHUS O CBOMCTBaX (U3NYECKUX SBJICHUN U HEOOXOJUMBbIC (PU3UUECKUE 3aKOHOMEPHOCTH;

WCIIOJIb30BaTh CXEMBl U CXEMAaTHYHbIEe PUCYHKH M3YUYEHHBIX TEXHHYECKHX YCTPOWCTB, U3MEPUTENBHBIX MPHUOOPOB M TEXHOJIOTMUYECKUX MPOLIECCOB MPU PELICHUH
YUeOHO-TTPAKTUICCKUX 33]1a4, ONITUYCCKUE CXEMBI JJIsl IIOCTPOCHHS H300paXKCHUH B TUTOCKOM 3epKajie U COOUpPAIOIICH JINH3E;

MPUBOIUTH MPHUMEPHI (HAXOAUTh MH(POPMAIMIO O MPHMEpPax) MPaKTHUYECKOTO HMCIIONB30BaHUS (U3MUECKHX 3HAHWN B MOBCEJHEBHOW KHM3HU JJISI 0OecredeHUs
0€30MacHOCTH MpU OOpaIIeHUU ¢ MPUOOpaMU M TEXHUYECKHMMH YCTPOWMCTBAMH, COXPAHEHHUS 3J0POBbS U COOJIIOJICHUS HOPM DKOJIOTHYECKOrO IOBEIACHHS B
OKpY>Kalolllel cpesie;

OCYIIECTBIATh MOUCK HH(popMarmu pusndeckoro cojepkanus B HTepHeTe, CaMOCTOSITEBHO (GOPMYIUPYs TIOUCKOBBIA 3ampoc, HAXOMUTh MYyTH ONpPe/elICHUS
JIOCTOBEPHOCTH TOJIYYCHHON MH(DOPMALIMK HA OCHOBE UMEIOIIUXCSI 3HAHUN U JIOTIOJTHUTEIbHBIX UCTOYHHUKOB;

WCTIOJIb30BaTh MPH BBITIOJHEHUH YUYEOHBIX 33JaHUil HAYyYHO-TIOMYJIAPHYIO JIUTEPaTypy (H3HUECKOrO COJCPIKAHUS, CIPAaBOYHBIC MAaTEPUANbl, PECYpChl CETU
WuTtepHer, BnaseTh mpuéMaMy KOHCTICKTUPOBAHHSI TEKCTA, MPeoOpa3oBaHus HHGOPMAIIUH U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3gaBaThb COGCTBGHHBIG IMUCbMCHHBIC W YCTHBIC COO6IlIeHI/I5[ Ha OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIbKHX HCTOYHHKOB (1)I/I3I/I‘IGCKOI‘O COZCpIKaHUs, HYGJ'II/I'-IHO
MPEJCTABIISTh PE3YIbTaThl MPOCKTHOW MM HCCIIE0BATEIBCKON JeSITENbHOCTH, MPH 3TOM IPaMOTHO HCIOJIb30BaTh U3YUCHHBIN MOHIATHIHBIN ammapaT u3y4aeMoro
paszena (U3UKU U COMPOBOXK/IATH BBICTYIJICHUE MPE3eHTAIMEH ¢ y4ETOM 0COOCHHOCTEH ayIMTOPUH CBEPCTHUKOB.



TEMATUYECKOE INTAHUPOBAHUE

7 KJIACC
KoJsn4yecTBO 4acos
Ne HanMeHoBaHHUe pa3iesioB ¥ TeM MPOrpaMMbl Kontpox I JIeKTPOHHbIE (HPPOBLIE)
n/n pas porp Bcero bHBIE PAKTHYUCCKH o G5pazoBaTenbHble pecypebl
e padoThl
padoThI
Pa3nen 1. ®u3uka u e€ posib B NO3HAHUH OKPY/KAIOLIEro MUPa
11 ®dusuka - Hayka o pUpoae 2 bubmorexa HOK
' Y PHpoA https://m.edso00.ru/7f416194
bu6nmoreka IJOK
12 DH3HYECKAC BETHHHbI 2 ! https://m.eds00.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIN METO]T TIO3HAHUS 2 1 bubmorexa HOK
' https://m.edso0.ru/7f416194
Hroro no pasaeny 6
Paznea 2. [lepBoHayajibHble CBEe€HHUSI 0 CTPOEHUH BellleCcTBa
2.1 CrpoeHue BelecTBa 1 bubmorexa HOK
' P H https://m.eds00.ru/7f416194
2.2 JIBrm>KeHUEe U B3aNMOJICHCTBUE YaCTHI] BEIleCTBa 2 1 buGmrorexa LIOK
' https://m.eds00.ru/7f416194
bubmuoreka LIOK
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 https://m.edsoo0.ru/7f416194
Hroro o pazneny 5
Paznen 3. /[Bu:KeHUEe M B3aMMO/IeiicTBHE TeJl
bubmuoreka LIOK
31 Mexanuueckoe IBxeHme 3 https://m.edsoo.ru/7f416194
bubmuoreka IIOK
8.2 Mnepuns, Macca, IoTHOCTE 4 1 https://m.edsoo.ru/7f416194
bubmuoreka LIOK
3.3 Crna. Brer cu 14 ! 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Paznen 4. /laBjienne TBEPABIX TeJ, JKUIKOCTEH M ra3oB
41 Hasnenue. Ilepegada naBieHust TBEPJAbIMU TEIAMU, 3 bubmuoreka LIOK
' SKUIKOCTSIMU U ra3aMu https://m.edso0.ru/7f416194
Bu6nuoreka IJOK
4.2 JlaBIieHHe KHKoCTH > https://m.eds00.ru/7f416194
4.3 ATtMocdepHoe JaBiIeHne 6 bubmorexa [IOK

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

4.4 JleticTBHe KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEIIO 7 3 https.//m.eds00.ru/7f416194
HWroro no pazneny 21
Pa3nen 5. Pabota u MOIIHOCTB. DHeprus
bubmuoreka LIOK
o1 Pabora 1 MOIHOCTE 3 ! https://m.edso0.ru/7f416194
bubmuoreka LIOK
52 TIpocTEIe MeXaHH3MEI ° ! https://m.edso0.ru/7f416194
bubmunoreka LIOK
>3 Mexattireckas sHepris 4 . https://m.edso0.ru/7f416194
HUroro no pazaeny 12
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

KosunuecTBO Yacon

Ne HaumeHnoBanue pa3aesioB U TeM NPOrpaMMbl K I JICKTPOHHbIE (1tHPPOBHIE)
n/n pasi pPorp Bcero OHTPOALHDIC PAKTHYECKHE o0pa3oBaTeJIbHbIE PeCypPChI
padoThI padoThI
Paznea 1. TensioBble siBJIeHUS
1.1 CrtpoeHue 1 CBOKMCTBA BEILIECTBA 7 ﬁgg;?/(;nmel:jas(l)_})orﬁﬂ f4181ce
bubamoreka [HOK
1.2 Temosbie npoueccs! 21 ! > ntipsim edsopUTF4181ce
Wtoro no pazaeny 28
Paznea 2. DjekTpuyecKue M MATHUTHbIE SIBJICHUS
21 DJEeKTpUYECKHUE 3apsabl. 3apsKEHHBIE TEIAa U X 7 1 bubmmnoreka [HOK
' B3aMMOJEHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTosSTHHBIHN 3NEKTPHYECKUI TOK 20 2 7 ﬁﬁﬁ/ﬁiﬁ&oﬁﬂ £4181ce
butnuorexa LIOK
23 MarHutHsIC ABICHIS 6 ! 15 https://m.edsoo.ru/7f4181ce
Bbubanoreka [JOK
2.4 ONeKTPOMATHUTHAS MHAYKIKA 4 https://m.edscI)lo.ru/7f4181ce
Hroro mo paznemy 37
PezepBHOE Bpemst 3
OBIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 145
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3aesioB M TeEM MPOrpaMMbl K I (i ppoBnIe)
/o pa3x porp Beero OHTPOJILHBIE PaKTHYEeCKHE 06pa3oBaTeNbLHbIE
padoThI padoThI pecypesi
Pa3nen 1. Mexanu4yeckue siBJeHUs
1.1 MexaHH4eCKOe IBIKEHUE U CIIOCOOBI €T0 OIMMCAHMS 10 1 ﬁgggﬁ;ﬁi&iﬁﬁﬁn 413426
. bu6mmoreka IJOK
12 BaanmozericTane Tex 20 ! 3 https://m.edsoo.ru/7f41a4a6
Bu6nmoreka IJOK
13 3axombt coXpaneHH 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo paznemy 40
Paszjnen 2. Mexannueckue KoJ1e0aHUsi M BOJIHbBI
2.1 MexaHndeckue KojaeOaHus 7 3 Eggglfl(geeliglo?ﬁ/? f41a436
2.2 MexaHn4ecKue BOJHEI. 3BYK 8 1 3 Egg;?;;:?igoorﬁﬁ f41a436
Hroro no pazaeny 15
Pasnes 3. D1eKTpPOMArHUTHOE 10JIe M 3JIEKTPOMATHUTHBIEC BOJIHBI
bubmoreka IIOK
3.1 ONeKTpOMarHuTHOE T0JI€ U JIEKTPOMarHUTHBIE BOJIHBI 6 2 https:/m.edsoo.ru/7f41a4a6
Hroro no pazzaeny 6
Pa3nen 4. CBeToBbIe sIBJICHUS
bubmoreka IIOK
4.1 3aKOHBI pacIPOCTPaHEHHS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
4.2 JIuH3eI 1 onTHYECKUE TPHOOPHI 6 3 ]f?tl/tlggl;llon:e;(dasgloor{f/7 f41a436
4.3 Paznoxenue Genoro cBera B CIIEKTP 3 2 ES[GJ;I;/(;TTIZ?S(I)I()OrISN 413426
HWroro o paznemy 15
Paznen 5. KBanTOoBbBIE IBIIEHUSA
51 Hcnyckanue v morjaoueHue cBeTa aToMOM 4 1 Egg;%ﬁiﬁii?{fﬁ 413426
Bbubnunoreka [IOK
52 CTpoeHue aToMHOro snpa 6 1 https://m.edsi.ru/7f41a4a6
5.3 SnepHbie peakiuu 7 1 1 bubnuroreka [IOK
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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

Hroro no pazaeny 17
Paznen 6. I[loBTOPUTEILHO-00001IAI0IIUI MOTYJIb
6.1 [ToBTOpenne u 0600ImeHNe coaep kanns Kypca GU3NKH 3a 9 2 bubmmoreka [JOK
7-9 kinacc https://m.edsoo.ru/7f41a4a6
Wtoro no pasgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITTPOT'PAMME 102 27 ‘



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

IIOYPOYHOE IINTAHUPOBAHME

7 KIIACC
Ne Tema ypoka Koumyectso uacos Tara DaexTpoHHbie HUPPOBbHIE
n/n Y Kontpoannbie = IIpakTnueckue o0pa3zoBaTe/bHbIe
Bcero U3y4YeHHs
padoThI padoThI pecypchbl
1 dusnka — HayKa 0 MpUpoAE. SIBICHUS MPUPOBI. 1
dusnyeckue SIBICHUS
2 MexaHnueckue, TeIUIOBbIE, YIEKTPUIECKUE, MAarHUTHBIE, 1
CBETOBBIE, 3BYKOBBIC SIBJICHUSI.
3 Pusnyeckue BEIUUUHBI U UX U3MEPEHHE 1
Ypok-uccnenosanue "M3mMepenue temnepaTypsl Ipu
4 TTOMOIIIH KUJAKOCTHOTO TEPMOMETPA M JaTINKa 1 1
TeMIeparypsl”
Kak ¢u3uka u npyrue ecTecTBEHHbIE HAYKH H3Y4aOT
. bubnuorexa LIOK
5 npupoay. EcrecTBeHHOHaYyYHBIN METO/] TO3HAHUSI. 1 hitps://m.e dS(])_E) (u/Ff0972a
Onwucanne GU3NIECKUX SBICHUH C TIOMOMIBIO MOJICIIEH " '
Ypok-uccnenoanue "[IpoBepka rumnoTe3sl: 1aabHOCTD
6 MoJIéTa MmapuKa, MyIeHHOTO TOPU30HTAIEHO, TEM OOJIbIIIE, 1 1
4yeM OOJIbIIIe BBICOTA ImycKa'
7 Crpoenue BemectBa. ONbITHL, JOKA3bIBAIOLIUE TUCKPETHOE 1 bubmmorexa [IOK
CTPOCHHUE BEIECTBA https://m.edsoo.ru/ff09fe0a
bubnmorexa [IOK
8 JIBr>keHue JacTull BEleCcTBa 1 ) 1
https://m.edsoo.ru/ff0a013e
9 VYpoxk-uccienoBanue «ONBITH 10 HAOIIOACHUIO TETUIOBOTO 1 1
pacIIMpeHHs Ta30B»
10 ArperaTHble COCTOSIHUS BelllecTBa. 3aHATHE MO MporpaMme 1
Kypca «Poccusi — MOU rOpPM30OHTHI»
B3anMocBs3bp MEX Iy CBOHCTBaMH BELIECTB B Pa3HbIX Bubmorexa [[OK
11 arperaTHbIX COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM 1
N https://m.edsoo.ru/ff0a0378
ctpoerreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI D
12 Mexannyeckoe ABMKeHUE. PaBHOMEpHOE 1 HEpaBHOMEPHOE 1 Bbubmuorexa LIOK
JBH)KCHHUE https://m.edsoo.ru/ff0a05c6
bubmuoreka IIOK
13 Ckopocts. Enqunanns ckopoctu 1
p JUHHLL P https://m.edso0.ru/ff0a079c
bubmuoreka LIOK
14 Pacuer nyTu 1 BpeMeHU ABUKEHUS 1
T P A https://m.edsoo.ru/ff0a0ae4
15 Wnepunsa. 3akoH nHepuuu. BzanmopeiicTBre Ten Kak 1 Bbubmuoreka LIOK
MPUYMHA U3MEHEHHS CKOPOCTH JBMKEHUS Tell https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
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IInorHOCTH BCIICCTBA. PacueT macchl 1 00BeMa Tela o ero

bubmuoreka IIOK

16 IIOTHOCTH https://m.edsoo.ru/ffO0a0fee
17 Jlabopatopnas pabora «OnpeneneHue MIOTHOCTH TBEPAOTO
TeIa»
18 Pemenue 3amau mo teme "IlmoTHocTh BemecTBa" ]f?tl/tlgg:l;ll(r)‘r:z(dasiérllf/ffOﬂZ%
19 Cwuiia KaKk XxapaKTepUCTHKa B3auMoaeicTBus Ten. Crra
ynpyroctu. 3akoH ['yka
20 JlaboparopHas pabora «/3ydeHne 3aBUCUMOCTH PaCTsDKEHUS
(medopmanum) MpyKUHBI OT TPUITOKCHHOHN CHITBD)
21 SBnenue Tarorenus. Cuna TspKECTH
22 CBs13p MEKIy CUJION TSXKECTH U Maccol Tena. Bec tena. bubmmorexa [IOK
Perrenine 3a1a4 mo teme "Cuia TsokecTd" https://m.edsoo.ru/ff0al1778
23 Cuna TSKECTH Ha JpYyrux miaHeTax. Guznyeckue EI/I6JI.I/IOTeKa HOK
XapaKTePUCTHKH TUIAHET https://m.edsoo.ru/ff0a1502
bubnunoreka [IOK
24 Vsveperme cit. JiHamomeTp https://m.edsc])_E).ru/fanl&:c
25 Bec Tena. HeBecomocTh. 3aHAiTHE IO MpOrpaMMe Kypca EI/I6JI.I/IOTeKa HOK
«PoccHst — MOH TOPH30HTBI» https://m.edsoo.ru/ff0al1778
26 CnoxxeHue IByX CHJI, HAIPABJICHHBIX [0 OJHOU MPsSMOi. bubmmorexa [IOK
PaBHOIE#CTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pewenue 3anay no teme "PaBHonelcTByromas cun"
28 TpeHne CKkoIbXEHNS U TpEHUE MOKOs. TpeHne B Ipupojae u Bbubmuorexa LIOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
| TaSopmpmas polors e enneuners o Bumores 110K
COIIPUKACAIOLIUXCS IOBEPXHOCTEN» https://m.edsoo.ru/ff0alccs
30 Pemenue 3aa4 Ha onpe/ielieHUE PABHOIECHCTBYIOLICH CHJIBI
31 Penrenue 3anau mo remam: «Bec Tenay, «["padudeckoe Bubmuorexa [JOK
n3o0paxenue cun», «Cuiibly, «PaBHOIEHWCTBYOIIAS CHIDY https://m.edsoo.ru/ff0alde0
KonTponbHas pabora mo Temam: «MexaHHYECKOE
32 IBIOKEeHHEY, «Macca, II0THOCTEY, «Bec Tenay,
«I'paduueckoe nzodpakenue cuin, «CUIIbD
33 Hasnenne. CiocoObl yMEHBIICHUS U YBEIUYCHUS 1aBICHUSL. Bbubmuorexa LIOK
https://m.edsoo.ru/ff0a20a6
34 JlaBienue raza. 3aBUCHMOCTD JIaBJICHHUS Ta3a oT 00bEMa, EI/I6JI.I/IOTeKa IHOK
TeMIIepaTyphbl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBieHus: TBEPABIMU TEJIAMH, KUIAKOCTIMHU U bubmunorexa LIOK
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razamu. 3axoH Ilackansg

https://m.edsoo.ru/ff0a25b0

36 JlaBreHue B )KUKOCTU U ra3e, BBI3BAHHOE JICHCTBUEM CHJTBI bubmuoreka IIOK
TKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau no teme «/laBneHne B ) KUAKOCTH U Tase. bubnuoreka [IOK
3akon [Mackaisi» https://m.edsoo.ru/ff0a2826
bubnuoreka [JOK
38 Coobmarommecs cocy st https://m.edS(])_E).ru/fan2970
39 IM'mppaBnudeckuit mpecc BH6JI,HOTeKa 0K
https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [TopriHeBo#M KUIKOCTHBINA HacoC
g | AestensSoum T cynscrm syt B LOK
https://m.edsoo.ru/ff0a2b5a
BBICOTHI HaJ YPOBHEM MOPS
Bubmmorexa [HOK
42 Bec Boznyxa. ATmMochepHOe naBneHue https://m.e ds;lo.ru /f0a2b5a
43 Nsmepenne atmochepHoro ganeHus. Onsit Toppruyenmm Eﬁﬁ%ﬁﬁcﬁ%ﬁmz da8
44 3aBUCUMOCTh aTMOC(EPHOTO JABJICHUS OT BBICOTHI HaJl bubnunoreka [IOK
YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepona. AtmocthepHoe naBneHre Ha pa3TUIHBIX bubmmorexa [IOK
BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3amad o teme "ATtmocdepHoe nasieane"
47 [elicTBUE )XKUAKOCTH U Ta3a Ha MNOrPYKEHHOE B HUX TEJIO. Bbubmuorexa LIOK
Apxumenosa cuia https://m.edsoo.ru/ff0a3276
48 JlaGopatophas padota «OnpeneneHne BEITAIKUBAIOLICH Bbubmuorexa LIOK
CHUTBI, IEHCTBYIOIIEH Ha TEJI0, TOTPYKEHHOE B YKUAKOCTH) https://m.edsoo.ru/ff0a33fc
19 Samicmiotmu stea rend » iote o v norpyKeHoi Bufimrorexa LIOK
KUJTKOCTD YACTH TE https://m.edsoo.ru/ff0a3514
bubnmnorexa [JOK
50 Tnasarme rex https://m.edS(])_}).ru/fanSa%
Jlabopatopnas padota "KoHcTpynpoBaHue apeoMeTpa Hiu
51 KOHCTPYHPOBAHHE JOJKH U OpeieNieHe e
rpy30moabEMHOCTH . 3aHSITHE MO MPorpaMMe Kypca
«Poccusi — MOM TOPU30HTBI»
Pemenwne 3anad no temam: «llnaBanue cynos. 5 Bubmorexa [IOK
52 BosnyxomnaBanuey, «JlaBineHue TBEpAbIX TEN, KUAKOCTEH U

ra3oB»

https://m.edsoo.ru/ff0a3654
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bubmuoreka IIOK

53 Mexanuteckas pabora 1 https://m.edsoo.ru/ff0a3f82

bubmuoreka LIOK

54 MormHocTh. EAMHUALIBI MOLITHOCTH 1 https://m.edsoo.ru/ff0a3f82

55 Ypok-uccrenoBanue "Pacdér MOMHOCTH, pa3BUBAEMOM IIPH 1 1
moabEMeE 110 JiecTHHIIE"

56 [Ipocteie Mexarm3Mbl. Peraar. PaBHOBecHe cHil Ha phIdare 1

57 KontponbHas padbora mmo TeMe «/laBieHue TBEpABIX Te, 1
JKUIKOCTEH 1 ra3oBy» / Beepoccuiickas mpoBepodHas paboTa

S5 o ren yamocrel nraom | Beepocemion ) BuGmorexa 0K

’ https://m.edsoo.ru/ff0a4ffe
mpoBepoyHast padora

o | T anecume Gy pupose oprpmarprs | os B LOK

' ' https://m.edsoo.ru/ff0a478e
nporpamMme Kypca «Poccusi — MOM rOpHM30HTBI»

60 Pemenue 3ana4d o teme «YCIOBUS paBHOBECHS PhIyara 1 bubmorexa HOK

https://m.edsoo.ru/ff0a48a6
Koaddumment monezHoro nqeicTBrs MEXaHU3MA.

61 Jlaboparophas padora «M3mepenne KI1/] HakioHHOMH 1 0.5
IJIOCKOCTH

62 Pemrenne 3amau o teme "Pabdora, momHocts, KIT/" 1 ]P?tl/tlgg:l;llcr)‘:zlijicl)g.)r{f/fan 4048

63 Mexanuueckas sHeprusi. Kunetuueckasi 1 NOTeHLIUAIbHAs 1 bubmoreka IIOK
SHEPIHs https://m.edsoo.ru/ff0a4252

64 3aK0oH COXpaHEHUS MEXaHUIECKON YHEPTUU 1 bubsmorexa LHOK

https://m.edsoo.ru/ff0a4360
YPOK-3KCIEPUMEHT MO TeME "DKCIEPUMEHTAIIBHOE

65 ONPEAEIICHUE U3MEHEHUSI KWHETUYECKON U OTEHI[MAIbHON 1 1
SHEPTUHU MPHU CKATHIBAHUH TeJa 110 HAKJIIOHHOM IIIOCKOCTH"

66 KontponbsHas pabora o teme «PaboTa 1 MOIITHOCTB. 1
OHeprus»

67 Pezepsuylii ypok. Pabota ¢ TekcTamu 1o teme 1 Bbubmuorexa LIOK
"MexaHn4yecKoe IBHKeHuE" https://m.edsoo.ru/ff0adee6
PesepBHbiii ypok. Paborta ¢ Tekcramu o Teme "PaboTa.

68 g 1
MorHOCTE. DHEPTHS

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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8 KJIACC

KoaunuyecTBO Yacon

DJIeKTpOHHBIe TU(POBLIE

N Tema ypoxa K I HAara o0pa3oBaTe/ibHbIE
/i Yp Beero OHTPOJILHBIE PaKTHYEeCKHEe H3ydenust P
padoThI padoThI pecypchbl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETHYECKOW TEOPUH bubmmoreka [JOK
1 1 .
Y MX OIBITHBIC TIOATBEPIKICHHS https://m.edsoo.ru/ff0a5256
2 Macca 1 pa3mMep aTOMOB U MOJICKYJI 1
3 Mogenu TBEPAOTO, KUIAKOTO B Ta3000pa3HOTO COCTOSHHM 1 bubmmoreka [JOK
BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHUE CBOWMCTB TBEPIOTO, JKUAKOTO U Ta3000pa3HOTO
4 COCTOSIHUI BEIIECTBA HA OCHOBE MOJIOKECHUH MOJIEKYIISIPHO- 1
KUHETHYECKOU TEOpHUHU
5 Kpucramiuueckue 1 aMop(hHbIC Tena 1 bubmorexa HOK
P p https://m.edsoo.ru/ff0a5800
6 CmaumnBaHHE U KalMMIIIAPHOCTD. [I0BepXHOCTHOE HATSKEHUE 1 bubmorexa HOK
p ’ p https://m.edsoo.ru/ff0a5530
7 TenmoBoe pacIIupeHue U CXKATHE 1 buGmrorexa LIOK
pacip https://m.edsoo.ru/ff0a5a26
8 Temmneparypa. CBs3b TeMIIEpaTypBhI CO CKOPOCTHIO 1
TEIJIOBOTO JIBHXKCHHSI YaCTHUI]
9 Buytpennss sneprus. Crioco6b! H3MEHEHHs BHYTPEeHHEN 1 Bubmmorexa [JOK
SHEPrHU https://m.edsoo.ru/ff0a5c60
10 Bune! renonepeaauu. 3aHAaTHE MO MPOrpaMMe Kypca 1 Bubmuorexa [JOK
«Poccusi — MOM TOPH30HTHD) https://m.edsoo.ru/ff0a6412
L remnomx caoicrs sewtects 1 MaTepuatos  aenm ) ) ubmotera LIOK
" t P H https://m.edsoo.ru/ff0a65c0
sHeprocOepekeHus
bubmuoreka IIOK
12 KonunyectBo Temnotel. Y ieiapHast TEIIOEMKOCTh 1 https://m.edso0.ru/ff0a6976
13 YpaBHeHue TermioBoro Oananca. TemiooOMeH U TeII0Boe 1 bubnuoreka [IOK
paBHOBecHe https://m.edsoo.ru/ff0a7088
Jlaboparophas padora "Hccnenopanue siBjICHUS bubnuoreka [IOK
14 - N " 1 1 .
TEII000MEeHa TP CMEUIMBAHUH XOJIOAHOM U ropsiueii BOJBI https://m.edsoo.ru/ff0a6a98
15 Pacuer konuuecTBa TEIUIOTHI, HEOOXOIUMOTO IS 1
HarpeBaHus TeJla U BBIIEISIEMOT0 UM IPH OXJIAXKICHUH
16 JlaGopartophas pabora "OnpeneneHue yneabHON 1 1 Bbubmuorexa LIOK
TEIJIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
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bubmuoreka IIOK

17 DHeprus TOIUIMBA. Y IeTbHAsI TEIUIOTa CTOPaHUS
p A p https://m.edsoo.ru/ff0a7b5a
18 [TnaByieHue u OTBEpACBaHHE KPUCTAIUTMYCCKUX TEIL. bubnuoreka [IOK
VY nenbHast TEIUIOTA IUIABJICHUS https://m.edsoo.ru/ff0a71d2
Jlaboparopnas pabora "Omnpenenenne yaenbHON TETUIOTH bubmmorexa LIOK
19 " :
IUTaBJICHHS JIbJIA https://m.edsoo.ru/ff0a72fe
bu6nmoreka IJOK
20 [NapooOpa3oBanue u koHaeHCanus. Mcmapenue
POOBP Aericatt P https://m.edsoo.ru/ff0a740c
Kumnenne. Y nenpHas Temiora napooOpa3oBaHus U
21 KOHJICHCA I/Ifl 3aBUCHMOCTH TGMII)'IG aI; bl KUTICHUS OT bubmorexa HOK
AACHCALIH. patyp https://m.edsoo.ru/ff0a786¢c
aTMOC(hEpHOTO TaBIICHUS
29 Bnaxnocts Bo3myxa. JJaboparopHas padora "Omnpenernenue bubnuoreka [IOK
OTHOCHTEIILHOM BIQYKHOCTH BO3IyXa" https://m.edsoo.ru/ff0a7628
23 Pemenwne 3amaq Ha onpe/ieieHNe BIAKHOCTH BO3TyXa
24 [Tpunnumner paboThl TEMIOBBIX ABUTaTeneil. [lapoBas
TypOuHa. JIBUTraTenb BHyTPEHHETO CTOPaHHS
KIIJ termoBoro neuratens. TemIoBble ABUrATENN U 3alIUTa
25 OK I[)KaIO eif ¢ i[ bl. 3aHsATHE MO T of amMMe Kypca n bubmmorexa [IOK
PYRAIOIICH CPEIBL. porp yp https://m.edsoo.ru/ff0a7c7c
«Poccusi — MOU TOPU30HTHD»
2 3aKOH COXPaHEHUS U MPEBPAICHUS SHEPTHH B TEIUIOBBIX
mpoleccax
27 [oaroroBka kK KOHTPOJIBHOH padote 1o TeMe "TernoBbie Bubmmorexa [JOK
siBJIeHusl. MI3MeHeHHe arperaTHbIX COCTOSTHUM BeriecTBa" https://m.edsoo.ru/ff0a83f2
28 KonTponbHas pabora o teme "TemnsoBble sBIeHUS. Bubmuorexa [JOK
M3MeHeHne arperaTHbIX COCTOSIHHM BemecTa" https://m.edsoo.ru/ff0a86ae
29 OnexTpu3anys Tel. J{Ba poja AIeKTPUIEeCKX 3apsiioB
30 Ypoxk-uccnegopanue "DneKkTpu3anus TeN HHAYKINEH U MU
CONPUKOCHOBEHUU"
31 B3anmopeiicTBue 3apsokeHHBIX Tell. 3akoH Kymona bubmorexa HOK
A P ' 4 https://m.edsoo.ru/ff0a87e4
32 Onekrpuyeckoe nojie. HanpsxeHHOCTh 31eKTPUIECKOTo bubnmnorexa [JOK
noJtst. TIpUHIMI CYTIePIO3UIINHI AIEKTPUUSCKUX MOJIei https://m.edsoo.ru/ff0a8a0a
33 Hocwurenu 31eKTpu4ecKux 3apsioB. DIIeMEHTAPHBIN 3apsi.
Crpoenue aroma
34 [IpoBoAHUKY 1 AMIAEKTPUKA. 3aKOH COXPAHEHHS Bubmoreka [JOK
SIIEKTPHYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pewienure 3a1a4 Ha MPUMEHEHUE CBOMCTB 3JIEKTPUYECKUX Bubmoreka [JOK

3apsa0B

https://m.edsoo.ru/ff0a90cc
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36 DNEKTPUYECKUN TOK, YCIOBHS €TO CYIIECTBOBAHUSI. Bubnmnoreka [IOK
VICTOUYHUKH SJEKTPUUECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JlefcTBUS ANEKTPUUECKOTO TOKa bubmmoreia HOK
P https://m.edsoo.ru/ff0a96hb2
38 Ypok-uccienoranue "J[eficTBHE IIEKTPUIECKOTO OIS Ha 1
MIPOBOTHUKH ¥ TUAJICKTPHUKH"
39 DJIeKTpUUYECKH TOK B METalJax, KUAKOCTAX U Tazax brbmorexa [IOK
P A https://m.edsoo.ru/ff0a9838
40 DJeKTprudecKas Ielb U €€ COCTaBHBIE YacTH
a1 Cuna Toka. JJabopaTopHas pabora "V3mepenue u 05 bubmoreka [JOK
peryimpoBaHue CHIIbI TOKa" ' https://m.edsoo.ru/ff0a8bd6
DnexTpuyeckoe HanpspkeHne. BombrmeTp. JlaboparopHas bubmmorexa [IOK
42 . N 0.5 _
pabota "M3Mepenne U peryanpoBaHue HAIPSHKESHHUS https://m.edsoo.ru/ff0a9e14
43 CormpoTuBieHre TPOBOJHUKA. Y ACIBHOE COMPOTHRIICHUE bubnunoreka [IOK
BEIIECTBA https://m.edsoo.ru/ff0aa738
| Dot Samcocr, e 1 B LOK
P poBoa ,,ﬂ » TUIOTHAL https://m.edsoo.ru/ff0aa738
MIOTIEPEYHOTO CEUSHHs U MaTepraa
45 3aBHUCHUMOCTh CUJIBI TOKA OT HanpspKeHust. 3akoH Oma 1t bubmmorexa [IOK
y4acTKa Lenu https://m.edsoo.ru/ff0aad44a
o | e s Tesrsomme s 1 B LOK
» MY pe3 b P, p,, https://m.edsoo.ru/ff0aa04e
pe3UCTOpa M HANPSHKEHUS Ha PE3UCTOpe
[TocnenoBarenbHOE U MapaieIbHOE COeTUHEHUS
47 MIPOBOJHUKOB. 3aHATHE MO Mporpamme Kypca «Poccust —
MOM rOPU30HTHD)
48 manpmwern tpn nocrexosTeTION couEn oYX ) BuGmorera LIOK
p N p A 4 By https://m.edsoo.ru/ff0aaa58
PE3UCTOPOB
49 Jlaboparophas padora "[IpoBepka npaBuia I CUIIBI TOKA 1 bubnuoreka [IOK
MIPY HapaJuIeIbHOM COSJMHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
Pemienue 3anay Ha npuMeHeHue 3akoHa OMa Jist Bu6mmoreka IJOK
50 .
Pa3NUYHOTO COCTMHEHUSI TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIHOCTB 31EKTpUYECKOro Toka. 3akoH [xoyis- Bbubmuorexa LIOK
Jlenua https://m.edsoo.ru/ff0ab124
JlaGopatopnas padora "Onpenenenue padbOTH U MOITHOCTH Bbubmuoreka LIOK
52 N 1 )
JIIEKTPUYIECKOTO TOKA https://m.edsoo.ru/ff0ab3e0
53 DNIEKTPUYECKHUE LIETH U TOTPEOUTENH FIMEKTPUIESCKON Bbubnuroreka [IOK

sHepruu B ObiTy. KOopoTKoe 3aMbikaHne

https://m.edsoo.ru/ff0ab660
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54 ITocTosiHHBIC MAarHUTHI, KX B3aUMOJCHCTBHE 1

55 Ypok-uccnenoBanue "M3yueHue noiei moCTOSHHBIX 1 1 Bubnmoreka [{OK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
MaruuTtHoe nose. MarHuTHoe 1moje 3eMIIM U €ro 3HaUYCHHUE bubmunoteka LIOK

56 1 .

IUIs1 )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
[MoaroroBka K KOHTPOJLHOU PAbOTE MO TEME
57 "3J‘IHCK HYECKUC 3ap;1m>1 3a pﬂ}KeHHHe Tela M uX 1 bubmorexa HOK
TP PALEL Saps: G https://m.edsoo.ru/ff0abd2c
B3auMOIeUCcTBUS. [10CTOSTHHBIN ATEKTPUUECKUI TOK
KonTponbHas pabora mo Teme "DNeKTpUIECKHe 3apsiabl.
s p TCKTP pAb bu6nmoreka IJOK

58 3apspKeHHBIE Tella U uX B3auMoaecTBus. [locTosHHBIIM 1 )

N o https://m.edsoo.ru/ff0abea8
anekTpuieckuii Tok" / Beepoccuiickas mpoBepoyHas paboTa

59 PesepBHblii ypok. Pabota ¢ Tekcramu o Teme "IlocTosiHHBIH 1 bubnuoreka [IOK
anekTpryeckuii Tok" / Becepoccuiickas nmpoBepouHast pabota https://m.edsoo.ru/ff0acdc6
OmneIT Opcrena. MarHuTHOE MOJIE SJIEKTPUIECKOTO TOKA bubmmorexa [IOK

60 1 .

MarauTHO€ 1oJie KaTYIIKHA ¢ TOKOM https://m.edsoo.ru/ff0ac1d2
[IpumeneHne >NMeKTpOMarHuToB B TexHuKe. JlabopaTopHas

61 z%om "Us quHeTpeﬁCTBH;I MAarHUTHOTO TOJIS HI; b 1 0.5 buGmorexa LIOK
p Y Jl,, ' https://m.edsoo.ru/ff0ac74a
MIPOBOJTHUK C TOKOM
DIeKTPOABUTaTEIh OCTOSTHHOTO TOKa. Vcronbp3oBaHue
3JIEKTPOJBUraTeNIed B TEXHUUECKUX YCTPOMCTBAaxX U Ha bubnuoreka [IOK

62 " 1 :

Tpancnopre. JlabopatopHast pabora "KoHcTpyrpoBaHue U https://m.edsoo.ru/ff0ac86¢
M3y4eHHUE pabOThI AIEKTPOIBUTATEIIS"

63 OnsiTel @apagnes. 3aKOH MEKTPOMAarHUTHON HHIAYKIIHU. 1
[Tpasuno Jlenna
Onextporeneparop. CriocoObl MONYy4YEeHUs IEKTPUUSCKON

64 SHEPruu. DJICKTPOCTAHIINN Ha BO30OHOBIISIEMbIX HCTOYHUKAX 1
9HEpruu. 3aHATHE N0 mMporpamme Kypca «Poccust — mon
TOPU30HTBI»

65 [ToaroroBka K KOHTPOJILHOU PabOTE IO TEME 1
"DeKTpUYeCKHe U MarHUTHBIC SBJICHUS"

66 KonTponbHas pabora o Teme "DneKTpudecKue u 1 Bubmoreka [JOK
MarHMTHEIE SABICHUS" https://m.edsoo.ru/ff0acb14
PesepBHbIii ypok. Pabota ¢ rekcramu mo Teme "TennoBbie Bubmoreka [JOK

67 " 1 :

SIBJICHUS https://m.edsoo.ru/ff0accse

68 PesepBHbrii ypok. Pabota ¢ Tekcramu o Teme "MarHuTHbIE 1
sIBJIEHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 14.5
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9 KJIACC

KoanuyecTBO Yacos

DJIeKTPOHHbIe U (POBbIE

Ne Tema YpokKka KOHTpOJ‘ILHLIe IIpakTuyeckue Aata oﬁpasosaTe.m,m,le
n/n Bcero H3Y4YeHHS
padoThI padoThI pecypchbl
1 Mexanndeckoe IBIKeHHE. MaTepHuanbHas TouKa 1
9 CucremMa orcueta. OTHOCUTEILHOCTh MEXAHUYECKOTO 1 bubmmoreka [JOK
JIBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE NIPSAMOJIMHEHHOE JBUKEHUE 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHoe npsimonuHeiiHoe aemkeHne. CpeaHss u 1
MTHOBEHHAs! CKOPOCTh
5 [IpsmonuHeliHOe paBHOYCKOPEHHOE JABIDKEHHUE. Y CKOpEHHE 1 EH@]_HOTeKa LIOK
ttps://m.edsoo.ru/ff0ad8d4
6 CKopoCTh NPSMOIHHEHHOTO PABHOYCKOPEHHOTO JBIKCHHSI. 1
I'paduk ckopocT
Jlaboparopras pabora "Ormnpenenenrne yCKOPeHUs Tela Ipu bubmmoreka [HOK
! PaBHOYCKOPEHHOM JIBU)KEHHH 110 HAKJIOHHO#M MIocKoCcTH" 1 1 https://m.edsoo.ru/ff0adb18
8 CBoboaHoe nanenue ten. OneiThl [anmies 1
9 PaBHOMepHOE nBIKEHHE IO OKpY>XHOCTU. [lepuon u 1 bubmmoreka [HOK
qyacToTa oOpamienus. JIMHeHHas U yIiioBas CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LlenTpOoCcTpeMUTENFHOE YCKOPEHIE 1
11 ITepBbiit 3akoH HproTOHA. BEKTOp CHIIBI 1 ]f?{tlggil;ll(r)r:i}%as(l){)(.)rﬁlfane 612
12 Bropoii 3axon HetoroHa. PaBHOelicTBy Omas crna 1 ﬁggg?;:;i;i(i?ﬁlﬁoaena
13 Tpernii 3akoH HeroTona. Cyneprno3umus cui 1 ﬁgggil;llcr)rfi}?sic.)rl:/fanegSZ
14 Pemenwne 3anau Ha npuMeHeHre 3akoHOB HbtoToOHA 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka 1 ﬁggsji?/(:;.ee?si(.)rﬁlfanecaZ
16 Pemenue 3anad no teme «Cunna ynpyroctun» 1
17 JlaboparopHas pabora «OnpeaeneHue KeCTKOCTH 1 1 bubmuoreka [IOK
MPY>KUHBD) https://m.edsoo.ru/ff0aee28
18 Cuna tpenus. 3ansiTue 1Mo nmporpamme Kypca «Poccust — 1 Bbu6immoreka [IOK
MOH IOPU30HTHD) https://m.edsoo.ru/ff0af738
19 Pewienue 3ana4 no teme «Cuiia TpeHUsI» 1 butmmoreka [JOK
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https://m.edsoo.ru/ff0afa26

JlaGopatopnas padota "Onpenenenue koddduuuenra Bu6mmoreka [IOK
20 " :
TPEHHS CKOJIBKEHHS https://m.edsoo.ru/ff0af8be
21 Pemenue 3amad o teme "3akonbl HetoTona. Cuna bubmuoreka [IOK
ynpyroctu. Cuna tperus" https://m.edsoo.ru/ff0afb8e
22 Cuna TSXeCTH U 3aKOH BCEMUPHOT'O TATOTEHUSA. Y CKOpEHHE Bu6mmoreka LIOK
CBOOOJTHOTO ITAJICHUS https://m.edsoo.ru/ff0af044
Ypok-koHdpepenus " [IBIKeHUE T€T BOKPYT
23 rpaBUTAIMOHHOrO 1eHTpa (CoIHEeUHas CHCTEMA).
lanaktukn"
24 Pemenue 3amau o teme "Cuiia TSODKECTH M 3aKOH bubmuoreka [IOK
BCEMHUPHOT'O TATOTCHHS" https://m.edsoo.ru/ff0af5f8
25 [lepBas xocMudeckas ckopocTs. HeBecOMOCTh 1 Tieperpy3ku bubmmorexa LIOK
' https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepI/Ia.J.'II)HOI\/‘IV TOYKH. A6COHIO}“HO TEép)Z[OG BuGmmotexa LOK
26 Teno. PaBHOBecHe TBEPIOTO Tena C 3aKPETIEHHON OCBhI0 httos://m.ed Iff0afe36
[pS://m.edsoo0.ru are
BpaieHusi. MomMeHT cuiibl. LIeHTp TshkecTn
PaBHOBecue MaTepraabHONH TOYKU. AOGCOTIOTHO TBEPIOE
27 teno. PaBHoBecHe TBEPIOTO TeMa C 3aKPEIIEHHOW OCBIO
BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn
28 Pemrenue 3anau o reme "MomeHT cuitbl. LeHTp TshkecTr” ﬁgg;?;:;i?ﬂ%?ﬁlﬁobozb 4
29 [MoaroroBka K KOHTPOJILHOU PabOTE IO TEME bu6imoreka [IOK
"MexaHndeckoe ABMKeHUe. B3aumoaeiicteue ten" https://m.edsoo.ru/ff0b0408
30 KonTponbHas pabora o teme "MexaHHUECKOE JBUKEHUE. bu6imoreka [IOK
BzanmopeiictBue Ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynsc tena. UMITynsc cuiibl. 3aKOH COXpaHEHMS bu6mmoreka LIOK
UMITyJIbca. YTIPYroe U HEeYIpyroe B3auMo ieiicTBIe https://m.edsoo.ru/ffOb07fa
32 Pemenune 3agad mo teme "3aKOH COXpaHEHUS UMITyJIbCa" bubmmorexa LIOK
https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koHpepeHius "PeakTHBHOE NBIKEHHE B TIPUPOJIE U
TeXHUKe"
bu6nmoreka IJOK
34 Mexanndeckasi padoTa ¥ MOILHOCTh https://m.eds00.ru/ffob0ag4
35 PaboTa cuitbl TSDKECTH, CHITBI YIPYTOCTH U CHIIBI TPEHUS bubmorexa [JOK
’ https://m.edsoo.ru/ffOb0db8
JlaGopatopnas padora «Onpenenenue padOThl CHIIbI TPEHHS
36 MIpU paBHOMEPHOM JIBIDKCHUH Tea 110 TOPU30HTATBHON

MTOBEPXHOCTH
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37 CBs13b 3HEpruu 1 padboTsl. [loTeHIManbpHas SHEPTHS 1
38 Kunernueckas sHeprus. Teopema 0 KHHETHYECKOM SHEPIUU 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0b0c32
39 3aKoH cOXpaHEHHsI SHEPTUH B MEXaHHUKE 1
40 Jlabopatophas pabora «/3ydeHune 3aKoHa COXpaHEHHS 1 Bu6mmoreka LIOK
DHEPTHU» https://m.edsoo.ru/ff0b12fe
41 KonebaTenbHOE NTBIKCHHE U €TI0 XapaKTePUCTUKH 1 BH6H_HOTeKa L1OK
https://m.edsoo.ru/ff0b1858
42 3aryxaromue konebanus. BeiHyXIeHHbIE KOJeOaHus. 1 Bu6mmoreka LIOK
Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTtndecKuil U IPY>KHHHBIA MasTHUKA 1
VYpok-uccrienoBanue «3aBUCUMOCTb [I€pHOa KoneOaHuii oT bu6mmoreka [IOK
44 ’KECTKOCTH MPY>KUHBI H MACChI TPy3a» 1 https://m.edsoo.ru/ffOb197a
45 [IpeBparenne sHEPTUH TTPU MEXaHUIECKHIX KOICOAHUIX 1
Jlaboparopras pabora «Onpe/eneHne 9acTOTH U TIeproia bubamnoreka [HOK
46 KOJIcOAHUH MPY>KUHHOTO MAsITHUKA» 1 https://m.edsoo.ru/ffOblaec
JlaboparopHas pabora «I[IpoBepka HE3ABUCHMOCTH ITEPHOAA bubamnoreka [HOK
47 KoJieOaHU# rpy3a, MOJBEHICHHOTO K HUTH, OT MacChl Tpy3a» 1 https://m.edsoo.ru/ffOb197a
Mexanndyeckue BOIHbL. CBONCTBA MEXaHUYECKHX BOJIH.
48 [IpononbHbIE U TONIEpeYHbIe BOIHBI. 3aHATHE 110 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0b21fe
nporpamme kypca «Poccusi — MOM TOPH3OHTBI»
49 VYpoxk-koHpepeHnus "MexaHndeckue BOJTHBI B TBEPIAOM 1
tene. CelicMuyeckye BOJIHbI"
50 3Byk. PaciipocTpaHeHue u 0TpakeHHUE 3ByKa 1
51 Ypoxk-uccienopanue "Hal0imoaeHre 3aBUCUMOCTH BbICOTHI 1
3BYyKa OT 4YacTOTHI"
52 I'poMKOCTb 3ByKa U BBICOTA TOHA. AKYCTHUECKHI PE30HAHC 1
53 Ypok-koHbpepeHius "YnpTpa3ByK u nH(GPa3BYK B IPUPOJIE U 1 bubmmoreka [HOK
TexHHKe" https://m.edsoo.ru/ff0b23ca
54 [loaroroBka K KOHTPOJIBHOH padoTe 1o TeMe "3aKOHbI 1 Bbub6imoreka [IOK
coxpaHeHusi. MexaHn4yecKue KojaeOaHusl U BOJHBI" https://m.edsoo.ru/ff0b25f0
55 Konrtponbhas padota no Teme "3aKOHBI COXpaHEHHS. 1
Mexannyeckue KojaeOaHus 1 BOJHBI"
56 DJEeKTPOMarHUTHOE HoJIe. DJIEKTPOMArHUTHBIE BOJIHBI 1 bubmmorexa [OK
https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 7€KTPOMAarHUTHBIX BOJH 1
58 Ypok-koHbepenius "llkana 37eKTpOMarHUTHBIX BOJIH. 1 bubmuoreka [IOK

Hcnons3oBanne QJICKTPOMArHMTHBIX BOJIH JJIA COTOBOH

https://m.edsoo.ru/ffOb2fe6
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cBa3u"

Ypok-uccrnenosanue "M3ydyeHne cBOWCTB

bub6mmoreka [JOK

59 SHCKTpOMﬁFHI/ITHI)IX BOJIH C TIOMOIIBIO MOOHIIEHOTO https://m.edso00.ru/ffob2c6e
TenedoHa
60 Pemenwne 3amaq Ha omnpe/ieIeHNe YacTOTHI U JITHHBI
JIEKTPOMArHUTHOMN BOJHBI
61 DNeKTpOMarHuTHas mpupoaa ceeta. CKOpPOCTh CBETa. bubmoreka [[OK
BousHOBBIC CBO¥CTBA CBeTa https://m.edsoo.ru/ff0b31d0
62 Hcrounnku cBeta. [IpsmonmHeitHoe pacipocTpaHeHHE bubmoreka [{OK
cera. 3atmenus CoiHua u JIyHsl https://m.edsoo.ru/ff0b3658
63 3akoH oTpakeHHs cBeTa. 3epkaia. Pemienue 3amaq Ha bubmunoreka [JOK
MPUMEHEHHE 3aKOHA OTPAKEHHS CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipemomenue cBera. 3aKOH MPEITOMIICHUS CBETa bubmorexa LOK
https://m.edsoo.ru/ffOb3aea
ITonHOE BHYTpEeHH >keHue cBeta. VMcrnons30BaHn
65 l'IOOJfIIH(?Feo BIZyIF‘;feHIfeergTop:pafKeHeH; 1: oinnieggnj(o e bubmmorexa [IOK
https://m.edsoo.ru/ff0b3c5c
CBETOBOJAX
JlaboparopHas pabora "HcciieqoBanne 3aBUCUMOCTH yTiia
66 MPEJIOMIJICHUSI CBETOBOTO JIy4ya OT yIila MaJeHHs Ha TPaHUIIe
"Bo3myx-cTekso""
Ypok-koHpepenius "Vcnoab30BaHHE TTOJTHOTO
67 BHYTPEHHETO OTPaXCHHS: CBETOBOJIbI, ONITUKOBOJIOKOHHAS
CBSI3B"
butmmoreka [IOK
68 Jlunzel. OnTHyeckas Cuiia JIUH3bI https://m.edsoo.ru/ffob3f2c
69 [TocTpoenne n300pakeHMit B THH3AX bubmorexa LHOK
https://m.edsoo.ru/ff0b444a
20 JlaGoparopHas pabota "Onpenenenue GoKycHOro Bubaunoreka [IOK
PacCTOSIHUS M OTITHYECKON CHJIIBI COOMPAIOIIe TNH3BI" https://m.edsoo.ru/ff0b4206
" " bu6nmoreka IJOK
71 Ypok-koHbpepeHius "OnTHUecKre JIMH30BbIe TPHOOPHI hitps://m.edsoo.ru/ffoc0a7e
I'ma3 kak onTuueckas cucreMa. 3peHue. 3aHsiThe Mo Bbubimoreka [IOK
72 .
nporpamMMme Kypca «Poccusi — MOM rOpH30HTBD) https://m.edsoo.ru/ff0b4684
73 VYpoxk-koHpepenuus "dedextsr 3penns. Kak coxpanutsb
3peHue"”
74 Paznoxenue Genoro csera B criekTp. OnbiTel HetoTOHA. Bbu6immoreka [IOK
CroeHune CIIEKTPaIbHEIX IIBETOB. [IMcIiepcus cBeTa https://m.edsoo.ru/ff0c0f4c
75 JlaboparopHas padora "OIBIThI 10 Pa3I0KEHHUIO 0EI0Tr0 bubmuoreka [IOK

CBETa B CIICKTP MU BOCIIPUATUIO IBETA IIPEAMETOB IIPHU UX

https://m.edsoo.ru/ff0cOe2a
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HaOJI0ACHUH Yepe3 BETOBbIE (GUIBTPHI"

Ypok-npakTukyM "BoHOBEIE CBOMCTBA CBETA: AUCTIEPCHS,

76 "
uHTEepepeHuuns u audpaxuus
77 Omnsitel Pesepdopaa u muraneTapHas MOJIENb aTOMa ﬁgg;l'l;l/(:;eeﬁls&%ﬁ/ffOClZaB
78 [Toctynatet bopa. Monens atoma bopa
79 Hcnyckanue u noriomieHue cBeta aToMoM. KBaHTBI. bubmmnoreka [JOK
JInHeRvaTEIE CIIEKTPHI https://m.edsoo.ru/ff0cl44c
" " bubmuoreka [IOK
80 Ypok-npaktukyM "HaOmro/ieHue crieKTpoB NCITYCKaHUS https://m.edso0.ru/ff0c1550
.. bubmmoreka [JOK
81 PanuoakTHBHOCTE 1 €€ BUIEI https://m.edsoo.ru/ff0c1672
bubnmoreka IJOK
82 Crpoenue aromMHoro siapa. Hykinonsas mozens https://m.edsoo.ru/ffocl8ac
83 PamnoaktuBHEIE IpeBparienns. M30Toms bubmmorexa [IOK
] https://m.edsoo.ru/ff0clal4
84 Pemenwne 3amad o Teme: "PaanoakTHBHBIE TIpeBpaIIeHUs" buGmorexa LOK
: https://m.edsoo.ru/ffOclb4a
85 [lepuox monypacmnana
86 Ypok-koHbpepeHius "PaquoakTUBHbIC U3TyYeHUS B Bbubaunoreka [JOK
NPUPOJIC, MEAUIIHHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHble peakuu. 3aKOHBI COXPaHEHUS 3apaJ0BOTO U bubanoreka [HOK
MAacCOBOTO YHCE https://m.edsoo.ru/ff0c1c58
88 butmmoreka [IOK
OHeprus CBA3U aTOMHBIX siyiep. CBsI3b MacChl M SHEPTHH https://m.edsoo.ru/ffocld7a
89 Pewenue 3anay no teme "AnepHeie peakuuu"
Peakuuu cunTesa n geneHus saep. ICTOYHUKY SHEPTUH Bubmorexa [[OK
90 ConHua u 38€371. 3aHsiTHE IO MporpamMmme kypca «Pocenst — http.f‘ /Im.edsoo.ru/ffoc1e8s
MOM FOPH30HTHD) — :
91 Ypok-koHbepenius "SnepHas sHepretuka. JlercTus
PaJIMOAKTUBHBIX M3JIYYCHHUH HA YKUBbIC OPraHU3MBbI"
[MoaroroBka K KOHTPOJLHOU PabOTe MO TEME Butmorexa LIOK
92 "DNIEeKTPOMarHuTHOE MoJE. DIEKTPOMAarHUTHBIEC BOJIHBL. hitps:/ /(r)nee dsoo ru/ffoc223e
KBanToBsbie siBneHus" — :
93 Kontponbhas padota no Teme "D1eKTpOMarHuTHOE HOJIE.
ONeKTpOMarHuTHEIE BOJHBEL. KBaHTOBBIC sSIBIICHUS"
9 [loBTOpenue, o6o0menue. JlaboparopHsie pabOTHI 1O KypCy bubnmnoreka [HOK

"B3aumonericteue tei"

https://m.edsoo.ru/ff0c245a
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95 [ToBTopenue, 0600meHne. Pemenne pacyeTHbIX U 1 Bu6mmoreka [IOK
Ka4eCTBEHHBIX 3a/1a4 1o TeMe "TermoBbIe mporecch’ https://m.edsoo.ru/ff0c2572
% [ToBTopenue, o6o0IeHNE. Pemenre pacueTHBIX U 1 Bu6mmoreka LIOK
KauecTBEHHBIX 3a1a4 mo Teme "KITJI TermnoBeIx gsurarteseii” https://m.edsoo.ru/ff0c2a22
97 [ToBTOpenue, 0600meHne. Permenne pacueTHRIX U 1 bubmmoreka [JOK
KavyecTBeHHbIX 3a1a4 1o Teme "KIII aekTpoycTanoBOK" https://m.edsoo.ru/ff0c2b30
98 [loBTOpenwue, o6o0menne. JlaboparopHsie pabOTHI IO KypCy 1 1 bubmoreka [[OK
"CBeToBbI¢ sBICHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenme, 0606menne. Pabora ¢ TekcTaMu 10 TeEMe 1 bubmoreka [{OK
"3aKOHBI COXpaHEHHsI B MEXaHHUKe" https://m.edsoo.ru/ff0c2d6a
100 [MoBTOpenue, o6o0meHne. Pabota ¢ TekcTamu 1o Teme 1 bubmuoreka [IOK
"Konebanust v BOJTHBI" https://m.edsoo.ru/ff0c2e82
101 [TorTOpenue, o6o0IIeHNe. PaboTa ¢ TekcTaMu 1o TemMe 1 bubnuoreka LIOK
"CBeToBbIC SBICHUA" https://m.edsoo.ru/ff0c3044
102 [NoBTopenue, 0600meHne. PaboTa ¢ TekcTaMu 1o Teme 1
"KBanroBas u snepras ¢puznka"
OBUIEE KOJIMYECTBO YACOB I10 TTPOT'PAMME 102 27
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MPOBEPAEMBIE ITPEAMETHBIE PE3YJIBTATHI OCBOEHUS OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBI OCHOBHOT'O OBIIETO

OBPA30OBAHUS
7 KUIIACC
Koa
npoBepst
€MOoro IpoBepsieMble NpeAMeTHBIE Pe3yIbTATHI 0CBOEHHUSI 0OCHOBHOI 00pa30BaTebHOI MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHusl
pe3yabT
ara
11 WCTIOJIb30BaTh U3YYCHHBIEC TTOHATHUS
1.2 pas3InyvaTh SIBIICHHS 110 OMTUCAHUIO X XapaKTEPHBIX CBOMCTB U HA OCHOBE OITBITOB, JICMOHCTPUPYIOIIUX JaHHOE (PH3HUYEeCcKOe SIBICHHE
13 pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (U3UUCCKUX SIBICHUI B OKPYXKAKOIIEM MHUpPE, B TOM 4HCIC (PU3UUECKUE SBICHUSA B MPHPOJC, TPU STOM
MEPEBOUTD MPAKTHUYECKYIO 3a/1a4y B Y4eOHYI0, BBIACIAThH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (GU3NICCKHUX SIBICHUH
ONHKCHIBATh W3YUYCHHBIC CBOWCTBA TeN W (pu3MYecKue SIBICHHS, HCIONB3ys (U3UYCCKUE BEIHYHMHBI, TPU OMHCAHUM TPABUIBHO TPAKTOBAThH
14 (U3UYECKUI CMBICIT MCIIOJIb3YEMBIX BEJIUYHMH, MX O0O3HAYCHHS U CIAMHUIBI (U3NYCCKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO
(U3NYECKYIO BEUIMHY C IPYTUMH BEJIMYHHAMU, CTPOUTH Ipad)UKU H3YUCHHBIX 3aBUCUMOCTEH H3MUYECKUX BEITHUUH
15 XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYCSCKUE SIBJICHUS M MPOIIECCHI, UCIIOb3YsI H3YUCHHBIC 3aKOHBI, IPH 3TOM JIaBaTh CIOBECHYIO (hOPMYIHUPOBKY
3aKOHA W 3aIKChIBATH €M0 MATEMATHIECKOE BBIPAKCHHE
OOBSICHATh (PU3HYECKHE SBICHUS, MPOIECCHl U CBOMCTBA TEJl, B TOM YHCIIC M B KOHTEKCTE CHUTYallMi MPAKTHKO-OPHEHTHPOBAHHOTO XapaKTepa:
1.6 BBISBIISTD IPUYIUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH O0BSICHEHHE U3 |1 — 2 JIOTHYECKUX IaroB ¢ OMOpod Ha 1 — 2 M3y4EeHHBIX CBOMCTBA (PU3NIECKIX
SIBIICHUH, (DU3MUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH
peuiath pacuéTHble 3a1a4u B 1 — 2 JeHCTBHS, MCIIOJIb3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIONINE (DU3NYCCKUE BEIIMUUHBI: HA OCHOBE aHAJIM3a YCJIOBHUS
1.7 3aJ]auM 3alUChIBATh KPATKOE YCJIOBHUE, MOJICTABIIATh (DU3MUECKUE BEIUYUHBI B (POPMYIIBI U MPOBOAUTH PACUEThI, HAXOIUTh CIPABOYHBIC JAaHHBIC,
HEOOXOTUMBIE TS PEIICHHS 33][a4, OIICHUBATh PEATMCTHYHOCTD MOJIYYEHHON (DM3HYECKON BETHYUHBI
pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIU (PU3MYECKHX METOJOB, B OMUCAHWUU HCCIEIOBAHUS BBIACISATH MPOBEPSIEMOE
18 npenoyiokeHue (TUIoTe3y), pa3iniyaTh U HHTEPIPETHPOBATH MONYUCHHBIH Pe3yNIbTaT, HAXOIUTh OIIMOKH B XOJI€ OIbITA, JEJIaTh BBIBOJBI MO €ro
pe3yiibTaTam
19 MPOBOJIUTH OTBITHI MO HAOIIOJCHUIO (U3MUSCKUX SBICHUN WM (U3HUECKHUX CBOWCTB Tel: (OPMYJIMPOBATH MPOBEPSIEMBIC MPEITONIOKEHUS,
coOMpaTh yCTAHOBKY U3 MPEJIOKEHHOI0 000PY/I0BaHHs, 3aIIUCHIBATh XOJI OMbITa U (hOPMYJIUPOBAThH BHIBOBI
110 BBITIOJIHSTD TPSMbIC U3MEPEHHUS C MCIIOJIb30BAHUEM aHAJIOTOBBIX W HU(POBBIX MPHUOOPOB, 3aMUCHIBATH MMOKA3aHUS MPUOOPOB ¢ YUETOM 3aJaHHON
abCOIOTHOM MOTPEIIHOCTH U3MEPEHHUN
MPOBOJIUTh HCCJICIOBAHME 3aBUCHUMOCTH OJHOM (M3WYECKOW BEIMYMHBI OT JAPYrod C HCIOJBb30BAHUEM IMPSAMBIX H3MEPEHHU, y4acTBOBAaTh B
111 TUTAHUPOBAaHWU Y4eOHOTO MCCIIEIOBAaHUS, COOMPATh YCTAHOBKY U BBITIONHATH H3MEPEHUS, CIIEeAys IPEUI0KEHHOMY TUIaHy, ((UKCHUPOBATh PE3yIbTaThl
MOJTy4YEeHHON 3aBUCUMOCTH (PM3NIECKUX BEIMYHH B BUJIE MPEIOKEHHBIX TA0JIUI] ¥ TPpaUKOB, IeJaTh BEIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHUS
112 MPOBOJIUTh KOCBEHHBIE W3MEPEHHs (PU3MYECKUX BEIWYHH, cienys MPEIUIOKEHHON WHCTPYKIMU: TIPH BBIMIOJHEHUH H3MEPEHUN CcoOuparh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYMCIIATH 3HAUEHUE HCKOMOM BEJIUYMHBI
1.13 cOOJIFOIaTh TpaBHiIa TEXHUKH 0€30MacHOCTH IMpH padoTe ¢ JIaDopaTOpHBEIM 000PYA0BaHUEM
114 YKa3bIBaTh TMPUHIMIGI JIEHCTBHS NPHOOPOB M TEXHUYECKUX YCTPOWCTB, XapaKTEPU30BATh MPHUHIIMIIEI JEHCTBHUS W3YYCHHBIX NHPUOOPOB U

TCXHUYCCKHUX yCTpOI\/lICTB C IOMOINBI0 UX ONMCAHUA, UCIIOJB3YA 3HAHUA O CBOMCTBAX (1)I/I3I/IT-IGCKI/IX SIBIICHUM U HCO6XOJII/IMBIC (1)I/ISI/IT-IGCKI/IC 3aKOHbI "




3aKOHOMEPHOCTH
MPUBOJUTH MPUMEPHI (HAXOIUTh MH(POPMAIHIO O MPUMEpPax) MPAKTHYSCKOTO HCIOJIb30BaHUs (PU3NYECKUX 3HAHUI B MOBCEJIHCBHOM JKWU3HU IS
1.15 oOecrieueHns: OE30MACHOCTH MPU OOpaIlleHHH C NpUOOpaMH U TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHUsS 3J0POBbS M COOJIOACHHUS HOPM
HKOJIOTUYECKOTO TTOBEJIEHUS B OKPYXKAIOMIECH cpele
OCYIIECTBISTh OTOOp MCTOYHWMKOB MH(popManmu B ceTH VHTEpHET B COOTBETCTBHH C 3alaHHBIM TOWMCKOBBIM 3aIIPOCOM, Ha OCHOBE WMEIOIIHXCS
1.16 3HAHUA W TyTEM CpPaBHEHUS pAa3MMYHBIX HWCTOYHWKOB BBIAENATh HH(OPMAIIMIO, KOTOpas SBISETCS MPOTHBOPEUYMBOM WIIM MOXKET OBITh
HEJOCTOBEPHOU
117 UCIIOJIB30BaTh TPY BBIMOJIHEHUU YUEOHBIX 3a/IaHUi HAYYHOIOIYJIAPHYIO JIUTEPATYPy (PU3UUECKOTo COMepKaHusI, CIIPABOYHBIC MATEPUAIIBI, PECYPCHI
cetu IHTEpHET, BIIaJIeTh MpUEMaMU KOHCIICKTUPOBaHUS TEKCTa, TpeoOpa3oBaHus HHGOPMAITUK U3 OJHON 3HAKOBOW CHCTEMBI B JIPYTYIO
C03/1aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIC M YCTHBIE COOOIEHUS HA OCHOBE 2 — 3 MCTOYHUKOB MH(pOpMAIUK (GU3NIECKOTO COACPIKAHUsSA, B TOM
1.18 quclie MyOJIMYHO JeTaTh KPaTKUE COOOIICHHMS O pe3yJIbTaTaX MPOSKTOB WK YYeOHBIX UCCIICAOBAHUH, IIPH 3TOM I'PaMOTHO HCIIOJIb30BaTh U3yUCHHBIN
MOHATUHHBIN anmapaT Kypca (pH3uKH, COIPOBOXKAATh BEICTYIUICHHUE ITPe3eHTAIEH
TIPH BHITIOJTHEHUH YYeOHBIX MTPOSKTOB M HCCIEIOBAHUI pacTpeAesiTh 00sS3aHHOCTH B TPYIINIE B COOTBETCTBHHU C TIOCTABICHHBIMU 33/1a4aMH, CJIEJIUTh
1.19 3a BBIMIONHEHHEM IUIaHA JEHCTBWIA, aJeKBAaTHO OIIEHWBATh COOCTBEHHBIM BKJIAJ B JESATEIBHOCTh TPYIIIBI, BBICTPAaWBATh KOMMYHHKATHBHOE
B3aUMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYXKAIOIUX
8 KJIACC
Kon
NMpoBePsIeMOro IIpoBepsieMblie peAMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa3oBaTe/bHOI MPOrpaMMbl OCHOBHOI'0 001IEr0 00pa3oBaHus
pe3yiabTara
1.1 HCIIOIb30BaTh ITOHATHS
1.2 pa3IuyaTh SABJICHUS 110 OTMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPHUPYIONIUX AaHHOE (PH3MUECKOE SIBICHUE
13 Pacro3HaBaTh MPOSIBIIEHUE U3YUYEHHBIX (DM3MUECKUX SBICHUH B OKPYXKAIOIEM MHUpE, B TOM YHUCIie (pU3UYECKUe SBICHUS B TIPUPOAE, TIPH STOM
MEPEBOJUTH MMPAKTHUECKYIO 33/1a4y B Y4eOHYIO, BBIICIISATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PMU3UIECKHX SIBIICHUHT
OIHCHIBATh M3YYCHHBIE CBOWCTBA TeNl U (PU3NYECKHE SBICHUS, HCIIONB3YS (DM3MYECKUE BEIWYHMHBI, MPU ONMCAHUH MPABWIHHO TPAaKTOBATh
14 (1)H3HHGCKHﬁ CMBICJI I/ICHOJII)3yeMLIX BCIINYHH, 0603HaquI/IH U €IUHUILIBI (1)I/I3I/I1IGCKI/IX BCIINYMH, HAXOIUTH q)OpMy.HI)I, CBS3BIBAIOIINEC I[aHHYIO
(1)I/I3I/IHGCKYIO BeHI/I‘{I/IHy C leyrI/IMI/I BCIINYMHaAMU, CTpOI/ITI) Fpa(l)I/IKI/I H3yquHBIX 3aBI/ICI/IMOCTeI>'I (1)I/ISI/I‘IGCKI/IX BCIIMYUH
15 xapaKTemeBaTb CBOﬁCTBa TCII, (I)I/ISI/I‘IGCKI/IG SABJICHUS U Hpoueccm, I/ICHOJ]B?;YH H3yquHBIe 3aKOHBI, HpI/I 9TOM JaBaThb CHOBCCHy}O
(hopMyITMPOBKY 3aKOHA M 3alTUCHIBATH €70 MATEMATHIECKOE BRIPAKEHIE
OOBSICHATH (PM3MUYECKHE MTPOIIECCHI U CBOWCTBA TEJN, B TOM YHCJIE U B KOHTEKCTE CHTYaI[Mii MPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BISBISTH
1.6 MIPUYUHHO-CIICJICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHHE M3 1 — 2 JOTHMYECKHX IIaroB ¢ MOMOMBI0 1 — 2 M3y4eHHBIX CBOWCTBA (hPU3NUECKHX
SIBJICHWH, (DU3NYECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH
pemiath pacuéTHbIe 3aa4u B 2 — 3 NMEHCTBHsI, MCIIONB3Ys 3aKOHBI U (POPMYJIbI, CBS3BIBAIONINE (DM3UYECKUE BEIMYMHBL Ha OCHOBE aHAIIM3a
1.7 YCIIOBHSL 33J]audl 3alHMChIBATH KPAaTKOE YCIIOBHE, BBISBIATH HEJIOCTATOK JAHHBIX JIJISl pEIleHHs 3aJadd, BHIOMpATh 3aKOHBI M (OpMYIIbI,
HE00XO0IUMBIE IS €€ PelIeHHs, TPOBOIUThH PACY€Thl U CPAaBHUBATH MOJTYYCHHOE 3HaUECHUE (PH3UYECKOI BETMYUHBI C U3BECTHBIMU JTAHHBIMU
18 paCHO3HaBaTI) HpO6JIeMI)I, KOTOpI)Ie MOKXHO peIlII/ITI) HpI/I IIOMOIIIHn (1)I/I3I/II*ICCKI/IX METOO0B, I/ICHOJII)3y5[ OITMCAaHUEC HCCICHOBAHUA, BBIACIIATH
MpOBepseMOe NPEATOI0KEHHUE, OLIEHUBATH MPABIIIBHOCTD MOPSAKA MPOBEICHUS UCCIISIOBaHYSI, JeNIaTh BHIBOIBI
19 MIPOBOJIUTH OMBITHI TI0 HAOIIOJIEHUIO (DM3MUYECKUX SBICHUN WM (U3NYECKUX CBOKMCTB Tell: OPMYIHPOBATH MPOBEPSEMbIC MMPEATIOIOKEHUS,
cOOMPATh YCTAaHOBKY W3 MPEUIOKEHHOTO 000PYA0BaHUs, OITUCHIBATE XOJI OMBITa U ()OPMYITUPOBATH BHIBOJIBI
1.10 BBITIOJHATh TPSMbIE M3MEPEHHUSI C HCIIOJIF30BAHUEM aHAIOTOBHIX HPUOOPOB W JIATYMKOB (DM3MYECKHUX BEIUYMH, CPABHUBATH PE3YJIHTAThI




M3MEPEHUI ¢ yIETOM 3aJaHHOM aOCOIIOTHOM MOTPEITHOCTH

MMPOBOAUTH HUCCICIOBAHUC 3aBUCHUMOCTHU OL[HOﬁ (1)1/131/1‘1601(0171 BCJIMYHUHBI OT I[perfI C HUCIOJIb30BAHUCM IIPAMBIX H3MepeHHﬁ: IMJIaHUPOBATH

1.11 WCCIICIOBaHNEe, COOMPATh YCTAaHOBKY W BBINOJIHATH WU3MEPCHHS, CICAYyS MPEIJIOKCHHOMY IIaHy, (PUKCUPOBATH PE3YJIbTAThI MOTy4YEeHHOU
3aBHICHMOCTH B BUJIe TaOJHI] ¥ Tpa)uKOB, AETaTh BEIBOJIBI 110 PE3yNIbTaTaM HCCIIEOBAHUS
112 TIPOBOIUTH I(OVCBCHHBIG M3MepeHHns (PU3MYECKUX BEIMYHH: IIAHHPOBATh HM3MEPEHHs, COOMpaTh JKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEHYS
MIpeIJI0KEHHON HHCTPYKIINH, M BEIYUCIISITh 3HAYCHHE BETHINHBI
1.13 COOJFOIaTh NpaBUiIa TEXHUKH 0€30TaCHOCTH TIPH padoTe ¢ TabopaTopHBIM 000PYAOBaHUEM
114 XapaKTepU30BaTh MPUHIUIBI IEHCTBHS W3YYEHHBIX NMPHUOOPOB M TEXHUYECKHX YCTPOMCTB C OMOPOA HAa WX OMHCAHUS, WCTONB3Ys 3HAHUS O
CBOMCTBaX (M3HUYECKUX SBICHUH B HEOOXOANMBIC (DM3MIECKUE 3aKOHOMEPHOCTH
pacrlo3HaBaTh MPOCTHIE TEXHHYECKHWE YCTPONCTBA M W3MEPHUTEIbHBIE MPUOOPHI MO CXeMaM M CXeMAaTHYHBIM PHUCYHKaM, COCTABISITH CXEMBI
1.15 ANEKTPUUECKHUX IIENe C MOCIeAOBATEIIbHBIM M TMAapajUIeIbHBIM COCIUHCHHEM JJICMCHTOB, pa3jinyas YCJIOBHBIC O0O3HAYCHHsS 3JIECMECHTOB
3JIEKTPUUECKHUX LETIen
MPUBOIUTH MPUMEPHI (HAXOIUTh HHPOPMALIUIO O IPUMeEpax) MPaKTHYECKOTO HCIOIb30BaHMUs (PU3MUECKUX 3HAHUH B MIOBCETHEBHOM KU3HH IS
1.16 obOecrniedeHus1 0E30MACHOCTH TpU OOpameHn: ¢ MpUOOpaMu M TEXHUYECKHMH yCTPOHCTBAMH, COXPAHEHHS 3IOPOBBS M COONIONEHUS HOPM
9KOJIOTHYECKOTO TIOBEIEHUS B OKPYIKAIOIIEH cpefie
117 OCYIIECTBIATh MONCK WHQOpManuu (HU3HUECKOTO COIEpKaHus B ceTH VIHTepHET, Ha OCHOBE HMMEIOIINXCS 3HAHWNH W TYTEM CpaBHEHUS
JOIIOJIHUTECJIBbHBIX HCTOYHUKOB BBIACIIATH I/IH(I)OpMaIII/IIO, KOTOpaH ABJIACTCA HpOTI/IBOpe‘-II/IBOI\/'I HUIIN MOXKET 6I)ITI) HCZ[OCTOBepHOﬁ
WCTIONIF30BaTh MPH BBHIMOJIHEHUN yUEOHBIX 3aJlaHWi HAYYHO-TIOMYJSIPHYIO JUTEPaTypy (PU3NUECKOTO COIEpIKaHHS, CIIPABOYHBIE MAaTEPHAIIBI,
1.18 pecypcbl cetd MHTepHET; BlajeTh NMpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus WHGOpPMAIMM M3 OJHOW 3HAKOBOH CHUCTEMBI B
ApYyryto
co3/laBaTh COOCTBEHHBbIE NMHCHMEHHBIC M KpaTKHe YCTHBIE COOOIIeHUs, 0000mmas MHPOpPMAIHI0 M3 HECKOJIbKUX HCTOYHHUKOB (U3MYECKOTO
1.19 COJIep)KaHUs, B TOM YHUCIIe MyOIMYHO TMPENCTaBIATh Pe3yIbTaThl MPOSKTHON MM MCCIEAOBATEIbCKON AEATENBHOCTH, MPH 3TOM TPaMOTHO
WCIIONIb30BaTh M3YUYCHHBIHN MMOHATHIHBIN armapart Kypca GU3UKH, COMTPOBOXKIATH BRICTYIUICHHE TIPE3eHTAIeH
MIPH BBITOJIHEHUH YYeOHBIX MPOEKTOB M HUCCIENOBAaHUN (DM3MYECKUX IPOILECCOB pPaCHpEeNaTh OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBHUH C
1.20 MOCTABJICHHBIMU 3a/Ia4aMH, CJICJUTH 3a BBIMOJIHEHUEM IIJIaHa JCHCTBUN M KOPPEKTUPOBAThH €ro, aJICKBAaTHO OICHUBATH COOCTBEHHBIN BKIIAJ B
ACATCIIBHOCTD prHHBI, BLICTpaI/IBaTB KOMMyHI/IKaTI/IBHOG B3aPIMO):[eI7[CTBHe, HpOS[BHSISI TOTOBHOCTb pa3peulaTb KOH(i)J'II/IKTLI
9 KJIACC
Kox
NPOBEPSIEMOT0 IIpoBepsieMble peAMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTebLHOI MPOrpaMMbl OCHOBHOI'0 001IEr0 00pa3oBaHus
pe3yJbTarta
1.1 HCMOJIb30BaTh U3yUYECHHBIE MOHIATUS
12 pastanL SABJICHUS 110 OITMCAHHUIO UX XapaKTepHI)IX CBOI71CTB 1 Ha OCHOBEC OIIBITOB, )IeMOHCTpI/IpyIOIlII/IX JAHHOC (I)I/I3I/IT-ICCKOC SABJICHUC
13 paCHO?,HaBaTI) HpOS[B.HeHI/Ie H3yquHBIX q)HSH‘ICCKI/IX HBJ’ICHI/IfI B Opr)KaIOIIICM MI/Ipe, B TOM YHCIJIC (1)I/I3I/IT-16CKI/IC ABJICHUA B HpI/IpO}Ie, HpI/I 3TOM
MEPEBOUTH MPAKTHUCCKYIO 3a/1a4y B y4eOHYI0, BBIJCIATh CYIIIECTBEHHbIC CBOMCTBA (MPU3HAKK) (DPU3UUCCKHX SIBJICHUH
OIINCBIBATH I/I3yT-IeHHBIe CBOﬁCTBa TCI U (bl/ISI/I‘IeCKI/Ie SIBJICHUA, I/ICHOJIB3YSI (1)H3quc1<ne BCIINYHUHBI, HpI/I OIIMCAaHUU HpaBI/IJ'IBHO TpaKTOBaTI)
14 (bm3UYEeCKUil CMBICI UCTIONB3YEMbIX BEIIMYUH, 0003HAUYCHUS U €IUHUIBI (PU3MYECKUX BEIMYWH, HAXOAUTh (DOPMYIIBI, CBS3BIBAIOINIUE JAHHYIO
(bM3UYECKYIO0 BETUYMHY C APYTUMHU BEIIMYMHAMHU, CTPOUTH TPAPUKU U3yUSHHBIX 3aBUCUMOCTEH (DM3NUYECKUX BEITHINH
15 XapaKTepH30BaTh CBOWCTBA Tei, (DU3NYECKHE SBICHUS M TPOIECCHI, HWCIOJb3ys H3yYeHHBbIE 3aKOHBI, MPH 3TOM JIaBaTh CJIOBECHYIO




(l)OpMYJ'II/II)OBKy 3aKOHA U 3alMMCbIBATh Cr0 MATCMATUYCCKOC BBIPAKCHUC

1.6

OOBSACHATH PU3NIECKUE TTPOIIECCH M CBOWCTBA TEJl, B TOM YHCJIE B KOHTEKCTE CHUTYAIlHid MTPaKTHKO-OPUCHTHPOBAHHOTO XapaKTepa: BBISBIATH
MIPUYUHHO-CIICJICTBCHHBIC CBS3H, CTPOUTh OOBSICHEHUE M3 2 — 3 JIOTMUYECKUX IIIaroB C MOMOIIBI0 2 — 3 M3YYEHHBIX CBOWCTBA (pU3MUECKUX
SIBIIEHUH, (PU3IUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH

1.7

pemate pacuéTHple 3a7aun (OTMHPAIOIINEcs Ha CUCTeMYy U3 2 — 3 ypaBHEHHH), MCIIONB3Ys 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIONINE (hHU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAIIN3a YCJIOBHSI 3a/Ia4H 3aITUCHIBATh KPATKOE YCIIOBUE, BHISIBIISITh HEJOCTAIONINE WM U30BITOYHBIC JAHHBIC, BHIOUPAThH
3aKOHBI ¥ (POPMYJIBI, HEOOXOIUMBIC JUIS PEIICHUS, POBOUTH PACUETHI M OI[CHUBATH PCATUCTHYHOCTH MOJYYCHHOTO 3HAYCHUS (PU3MUecKOit
BEITUYHHBI

1.8

1.9

1.10

pacro3HaBaTh TPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh MPU TOMOIIM (U3HYSCKUX METOMIOB, MCIONB3YS OIKCAHUE WCCIICIOBAHUS, BBIICIATH
MPOBEPSEMOE TIPEIIONIOKEHHE, OICHUBAThH MPABHIIBHOCTD MOPSIIIKA TIPOBEICHUS UCCIICAOBAHUS, IETaTh BBIBOJIBI, HHTEPIPETHPOBATH PE3yIbTAThI
HaOJIFOIEHUH 1 OIIBITOB

MPOBOJIUTH OMBITHI 110 HAOMIOACHHIO (DU3HYECKUX SBJICHHH WM (U3HYCCKUX CBOWCTB TEJ: CAMOCTOSTEIBHO COOMpaTh YCTAHOBKY W3
H30BITOYHOTO HaOOpa 000PYIOBaHUS, OTUCHIBATH X0/ OMBITA U €T0 PE3YJbTaThl, (POPMYIUPOBATH BHIBOJBI

MPOBOJUTD TIPH HEOOXOAUMOCTH CEPHUIO MPSIMBIX U3MEPEHUI, ONpeelisisi CpeAHee 3HAaUCHUE M3MEPsAeMOi BeIHUHHbI ((POKYCHOE PacCTOSHHE
coOuparoliel JTUH3bI), 000CHOBBIBATH BBIOOP CrIoco0a M3MepeHUs (M3MEPUTEIILHOIO MprOopa)

111

1.12

MMPOBOJUTL HCCJIICAOBAHUEC 3aBUCUMOCTEH (1)H31/I‘-ICCKI/IX BCJIMYUH C HUCIOJb30BAHUCM IIPAMBIX I/13M€peHI/II\/'I: IJIaHUPOBATE HCCJICAOBAHUC,
CaMOCTOSITEJILHO COOMpaTh YCTaHOBKY, (DMKCUPOBATh PE3yJbTaThl MOJYYCHHOW 3aBHCUMOCTH (PH3UYCCKMX BEJIMYMH B BHJIC TaOJIHUIH
rpa¢uKOB, AENaTh BHIBOIBI 10 PE3yIbTaTaM HCCIICAOBAHUS

[IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMUYHUH: INIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIIOJHSTh
WU3MEpPEHUs, cleqys IMPeUIOKEHHON HHCTPYKIMHU, BBIYUCIIATH 3HAYEHHE BEIMYMHBI M AHAJIM3UPOBATH MOJIYYEHHBIE PE3yJIbTaThl C Y4ETOM
3aIaHHOM NIOTPEIHOCTH U3MEPEHUI

1.13
1.14

coOJII0IaTh TIpaBuiia TEXHUKU 0€30MacHOCTH MpU padoTe ¢ 1abopaTOpHBIM 000PYI0BaHUEM

pa3in4aTtb OCHOBHBIC MPU3HAKHU HU3YUCHHBIX CI)I/ISI/ILIGCKI/IX MOJICHCH: MaTepuajibHas TOYKaA, a0bCOIOTHO TBép,I[OC TEJIO0, TOYEYHBIN MCTOYHHK
CBCTa, JIy4, TOHKas JIMH34a, IJNIaHCTApHAasA MOACJIb aTOMa, HYKJIOHHAasA MOACJIbL aTOMHOT'O gJpa

1.15

XapaKTepr30BaTh NPUHIIMITBI JICHCTBUS W3yYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C OMOPOH HA WX OMHCAHHS, WCIONB3YS 3HAHUS O
CBOWCTBax (M3MUYECKHX SIBIICHUH M HEOOXO0JMMbIe (PU3NUECKUE 3aKOHOMEPHOCTH

1.16

1.17

WCTIONB30BaTh CXEMBl W CXEMAaTHYHbIE PHCYHKH H3YYCHHBIX TEXHHYECKHX YCTPOMCTB, M3MEPUTEIBHBIX NPHOOPOB M TEXHOJIOTUYECKUX
MPOLIECCOB NPH PEIICHUH YYEOHO-IIPAKTUYECKUX 33/1ad, ONTHYECKHE CXEMBl Uil IOCTPOCHMS M300paKeHMH B IJIOCKOM 3€pKajie Hu
coOuparomeil IuH3e

MPUBOAUTH IIPUMEPHI (HAXOAUTH MH(POPMALHIO O IPUMEPAX ) MPAKTHYECKOTO UCIOIb30BaHUS (PU3NIECKUX 3HAHUH B TIOBCEIHEBHOM >KU3HU IS
oOecriedeHusi 0€30MacHOCTH TPU OOpallleHHH ¢ MPUOOpPaMU M TEXHUUYECKHMMHU YCTPOWCTBAMHU, COXPAaHEHHS 3JI0POBbS M COOIIOJICHUS HOPM
9KOJIOTHYECKOTO MTOBE/IEHHUS B OKPY KaIOIIeH cpelie

1.18

OCYIIECTBIISITh TOUCK HMH(MOpMAIUK (QHU3MYECKOTO COJCpKaHHWS B ceTH MHTepHeT, caMOCTOATENLHO (OPMYJIMpPYS IMOMCKOBBIA 3arpoc,
HaXOJUTb ITyTH ONPEAEICHHUS JOCTOBEPHOCTH MOIYUYSHHON HHPOPMAIIMK HA OCHOBE MMEIOIIMXCS 3HAHUH M IOTIONHUTEIbHBIX ICTOYHHKOB

1.19

1.20

WCTIONIB30BaTh MPH BBHITIOJHEHUH YYEOHBIX 3aJ]aHUH HAyYHO-TIOMYJISIPHYIO JTUTEpaTypy (U3MYecKoro cojepiKaHusl, CIPaBOYHbIE MaTEpUabI,
pecypcrl cetn MHTEpHET; BiajeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa, NMpeoOpa3oBaHUs WHPOPMALUMH W3 OJHOW 3HAKOBOH CHUCTEMBI B
ApYTyro

co3/1aBaTh COOCTBEHHBIEC MMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpMALMK U3 HECKOJIBKUX MCTOUYHUKOB (DU3NUECKOrO COEPKAHMU,
MyOJIMYHO TIPEJICTABISITh PE3YNBTAThl MPOESKTHOW HIIM HCCIE0BATENLCKON JISSATENFHOCTH, IPU 3TOM T'PAMOTHO HCIIONIb30BAaTh M3YYCHHBIN




MOHSTUHHBINA amnmapaT W3y4aeMoro pasjelia (PU3UKM W COMPOBOXKJIATH BBICTYIUICHHUE TMPE3CHTAIME ¢ y4ETOM OCOOEHHOCTEH ayIuTOpUH
CBEPCTHUKOB

1.21

IIpU BBIIIOJIHCHUN yqe6Hbe IMPOCKTOB U I/ICCJ'IGI[OBaHI/Iﬁ (1)H31/I‘{GCKI/IX MpouecCoOB pacnpeacIAThb 00s13aHHOCTH B rpynne B COOTBETCTBUU C
IIOCTaBJICHHBIMHU 3aJa4daMHu, CJIICIHUTH 3a BBIIIOJTHCHHUCM ILIaHA IeNCTBUN 1 KOPPEKTUPOBATH €TI0, aICKBATHO OLICHUBATH COOCTBEHHBIH BKJIaJ1 B
ACATCIIBHOCTD I'PYIINEBI, BBICTPAMBATh KOMMYHUKATHBHOC BSaHMOHCﬁCTBHe, IIPOABJIAA TOTOBHOCTE pa3peiiaTh KOH(bJ'II/IKTH




INPOBEPSIEMBIE 2JIEMEHTbBI COJAEP)KAHUSA

7 KJIACC
Kon Kon
pasne 3J1eM IIpoBepsieMble 3JIeMEHTBI COlePKAHUS
Ja eHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOILEIO MUPA
11 dusuka — Hayka o mpupoze. SIBnenus npuponsl. Ousnyeckue SBICHUS: MEXaHWYECKUE, TEIUIOBBIC, IEKTPUUECKHE, MAarHUTHBIC,
CBETOBBIE, 3BYKOBBIE
12 Ouzndeckne BennduHBI. V3Mepenne ¢usndecknx BenuunH. Dusmueckue mpubopsl. llorpemmHocTs m3MepeHnid. MexmyHapomHas
cucTeMa eAMHUI]
13 EcrecTBeHHOHAyUYHBII METOA TO3HAHUs: HAOJIONEHHME, MOCTAHOBKA HAYYHOTO BOIPOCA, BBIABIDKCHHE THUIIOTE3, KCIEPHUMEHT IO
1 MIPOBEPKE TUIIOTE3, 00BACHEHHE HAOJI0JAeMOT0 SIBIICHUS
1.4 Onucanue GU3NYCCKUX ABJICHHUN C IIOMOIIBIO MOJIEIICH
[IpakTndeckue paboOTHL:
Hi#Par###13Mepenne pacCTOsSHUM.
1.5 #H##Par##l13mepenne 00bEMa KUAKOCTH B TBEPIOTO TENA.
#H##Par####OnpeneneHre pa3MepoB MaJbIX TEIL.
##HPar##l13Mepenue TeMIiepaTypbl P MOMOIIH KHUJIKOCTHOIO TEPMOMETPA U JIATYHKA TEMIEPaTyphl
IMEPBOHAYAJIBHBIE CBEJJEHI S O CTPOEHMU BELLIECTBA
2.1 #H#Par###CTrpoeHue BemecTBa: aTOMbI B MOJICKYJIBI, UX pa3Mepsl. OTBITHI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA
2.2 ##HPar#t# [IBikenne yactu BeniectBa. CBsi3b CKOPOCTH JIBUXKEHUSI YacTHI] ¢ TeMiepaTypoil. bpoyHoBckoe nBmxenue, anddysus
2.3 B3anMoneiicTBue yacTull BelecTBa: MPUTSHKEHUE U OTTAJIKUBAHUE
5 24 ###E’al’###AFpeFaTHLIe COCTOSIHUSI BEILIECTBA: CTPOCHHE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTAUIMYECKUX) Tel. B3auMocBs3p Mexay
CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX COCTOSHHUSX U MX aTOMHO-MOJIEKYJISIPHBIM CTPOCHHEM
2.5 Oco0eHHOCTH arperaTHhIX COCTOSIHHIA BOJIBI
[IpakTnueckue pabOTHIL:
26 #H#Par###0nenka quaMeTpa aToMa METOZOM PSIJIOB (C MCIIONIb30BaHuEM (oTorpaduii).
#H##Par###0OnbITE 110 HAOTIOEHUIO TEIJIOBOT'O PACIIIMPEHUS Ta30B.
H#H#HPar###OnbITH 10 OOHAPY)KEHHIO JEHCTBUS CUJI MOJIEKYJISAPHOTO MPUTSHKEHUS
JIBWDKEHUE U B3AUMOJIEMCTBUE TEJI
3.1 MexaHnueckoe JIBWKeHue. PaBHOMepHOe 1 HepaBHOMEPHOE JIBUKEHUE
3.2 H#H##Par##Cropocts. CpeHsisi CKOPOCTh IPY HEPABHOMEPHOM JBM)KEHUHU. Pacu€T myTH U BpeMeHU IBHKEHUS
3 33 SBnenvie wHepuUK. 3aKOH WHEpIMHU. B3aumopelcTBHE Tell Kak NMPUYMHA M3MEHEHHs CKOPOCTH JIBIKEHHUsS Tel. Macca kak mepa
WHEPTHOCTH Tella
34 #H##Par### InorHoCTh BemecTBa. CBS3b INIOTHOCTH ¢ KOJTUYECTBOM MOJICKYJT B €MHHUIE 00hEMA BEIIECTBA
3.5 Cuna KaKk XapakTepuCTHKA B3aNMOJEHCTBHS TE




3.6

Cuna YIPYTOCTH 1 3aKOH FyKa I/I3Mep€HI/Ie CHJIBI C ITIOMOIIIBIO TUHAMOMCTPA

3.7 ##HPar#t#IBnenne TSAroTeHns M cuna TsbkecTd. Cuiia TSHKECTH Ha Jpyrux maHetax. Bec tena. HeBecomocTh

3.8 Cuna tpenus. TpeHHE CKOJILKCHUS H TpEeHHE TIOKOsl. TpeHue B MpUpo/Jie U TEXHHUKE

3.9 H#H##Par###Cnoxxenne cni, HapaBIEHHBIX IO OJHOM mpsiMol. PaBHOECTBYIOMIAs CHT
[IpakTrdaeckue pabOTHI:
Omnpenenenue CKOPOCTH PAaBHOMEPHOTO IBIDKCHHs (IIApUKa B KUAKOCTH, MOJICTH 3JEKTPHUECKOrO aBTOMOOWISI M Tak Janee).

3.10 Omnpenenenue cpenHel CKOPOCTH CKOJBbKEHHA OpycKa WM IIapuKa M0 HAKJIOHHOW IIOCKOCTH. OmnpeaeseHue MIOTHOCTH TBEPIOTO
Tena. OMBITBI, JNEMOHCTPUPYIONIHE 3aBUCHUMOCTh pacTshKeHHs (medopManuu) TPYXKUHBI OT MPHIOKEHHOW Cuibl. OIIBITHI,
JEMOHCTPHPYIOIIHE 3aBICUMOCTh CHJIBI TPEHUSI CKOJIBXKCHHUS OT Beca Tela M XapakTepa CONPHUKACAIONINXCS TOBEPXHOCTEN

311 duznyeckue SBICHUS B IPUPOJIC: IPHUMEPHI JIBIXKEHHUS C Pa3TNYHBIMUA CKOPOCTSIMH B JKUBOU Y HEXXHBOK NIPUPOJIE, ICHCTBUE CHITBI TPEHUS
B TIPHPOJIE U TEXHHUKE

3.12 TexHnyeckue yCcTpocTBa: TMHAMOMET, ITOAITUITHHKH

JIABJIEHUE TBEP/BIX TEJ, XKUJIKOCTEN 1 TA30B

4.1 Jasnenue TBEpAoro Tena. CriocoObl YMEHBIIEHSI X YBEITUYCHHUS JaBICHUS

4.2 JlaBneHune raza. 3aBHCHMOCTD JAaBIICHUS raza oT 00bEMa, TeMIepaTypsl

4.3 [Tepenada naBiaeHus: TBEPABIMH TEIAMU, )KUAKOCTAMHU U TazaMu. 3akoH [lackams. [[HeBMaTHUeCKUE MAIIIMHEI

44 3aBHCUMOCTb JaBJICHUS JKUAKOCTH OT TiayOumHbl. ['mapocrarmdeckuii mapagokc. CooOmiaromuecss cocynsl. ['mapaBindeckne
MEXaHU3MBI

45 Atmocepa 3emmm u armocdepHoe mapineHue. [lpwduHBI CymiecTBoBaHUS BO3MymIHOW oOomouku 3emiu. Ombir Toppuyerm.
3aBUCHUMOCTH aTMOC(EPHOTO TABIECHUS OT BBICOTHI HAJl YPOBHEM MOPSI

4.6 Uzmepenne armocdepHoro nasieHus. [Ipubopsl ai1s u3mMepenus: atMoc(epHOro AaBiIeHUs

4.7 JeiicTBHE )XKMIKOCTH U Ta3a Ha NOTPYKEHHOE B HUX TeJo. Beitankuparomias (apxumenosa) cuia. 3aKoH ApxuMena

4.8 ILnaBanue ten. Bo3nyxoraBanue
[pakTndeckue paboOTHL:
HccnenoBanre 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOrpyXEHHON B XKHUIKOCTh yacTu Tena. OmpeneneHue BhITAIKUBAIOLIEH

49 CHJIBI, ICHCTBYIOLICH Ha TeJo, MOrPY>KEHHOE B KHUIAKOCTh. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIBI, IEHCTBYIOIIEH Ha TEJO
B JKHJIKOCTH, OT Macchl Tesa. OmbITHI, IEMOHCTPUPYIONTUE 3aBUCUMOCTD BHITATKHBAIONICH CHIIBI, IEHCTBYIOIIEH HA TEJIO B KUIKOCTH,
0T 00b&Ma NOrpyKEHHOM B JKUAKOCTb YaCTH Tejla U OT INIOTHOCTH XuIKocTH. KoHcTpynpoBaHue apeoMeTpa Ml KOHCTPYHPOBaHHUE
JIOJKY U oTIpefieNieHne e€ IPy30I0AbEMHOCTH

4.10 dusnyeckue sIBICHUS B IPUPOJIE: BIUSHUE aTMOC()EPHOro JaBlICHHs Ha XKUBOH OpraHU3M, IJIaBaHUE PBIO

411 TexHuueckne yCTPOHCTBA: COOOILAIOIIMECS COCYABI, YCTPOWCTBO BOJONPOBONA, TMAPABIMYECKUN MpPEcC, MaHOMETp, Oapomerp,

BBICOTOMCD, HOpIHHeBOfI HaCoC, apEoMETpP

PABOTA, MOIIIHOCTb, QHEPTUA

51 MexaHunueckas paboTta

5.2 Mexanndeckass MOIIHOCTD

5.3 [IpocThie MeXaHU3MBI: pblvar, OJIOK, HAKJIIOHHAS IJI0CKOCTh. [IpaBuiio paBHOBecHs pbluara
54 [IpumeHeHune mpaBuiIa paBHOBECHS pbluara K OJIOKy




55 «3onoToe npaBuo» MexaHukH. KoaddumueHnT monezHoro neicTBusi Mexanu3MoB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHUKE
5.6 [ToTeHmanbpHast PHEPTUM Tela, HOJHATOro Haa 3eMiIEn
5.7 KuneTtudeckas sHEprust
5.8 ITonnas mexaHuueckas SHeprusi. 3aKOH U3MEHEHHUS 1 COXPAaHEHUSI MEXaHUIECKOM SHEPTUu
[IpakTrdaeckue pabOTHI:
59 ##HPar##Onpenencnre pabOTHI CHITBI TPEHUS IPU PABHOMEPHOM JIBW)KEHUH Tela 10 TOPU30HTANIbHON noBepxHOocTH. ccnenoBanne
ycaoBuil paBHoBecus poruara. M3mepenune KI1/I HakiaoHHO# mnockocT. M3yyeHne 3aKoHa cOXpaHEHHs MEXaHMUECKON SHEPTHH
5.10 dusnyeckue SIBICHUS B IPUPOJIE: PhlUard B TEJIE YEIOBEKa
5.11 TexHuuecKHe yCTpOicTBa: phlvar, MOJBMKHBINA 1 HETIOABHKHBIA OJIOKH, HAKJIOHHAS! IUIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
pa3 JjieMe IIpoBepsieMble 3JIEMEHTHI CO/IEPKAHUS
aena HTA
a
TEIIJIOBBIE ABJIEHUA
6.1 OCHOBHBIC TIOJNIOKEHHSI MOJICKYJISIPHO-KHHETUYECKOM TEOpHH CTPOCHUS  BELICCTBA. Macca u pasmepbl Monekysl. OmbITHI,
MOJITBEP>KJAIOIHUE OCHOBHBIC MOJIOKECHHUS MOJIEKYJISIPHOKHHETHYECKON TEOPUH
6.2 Mogenu TBEPIOTO, JKUAKOTO U Ta3000pa3HOro cocTosiHUM BeulecTBa. Kpucramnmnueckue v aMmopHbIe Tena
6.3 OOBsicHEHHE CBOMCTB ra3os, )KUIAKOCTEH U TBEPABIX TEJl HA OCHOBE MOJI0KEHUH MOJIEKYJISIPHOKHHETHIECKON TeOpUn
6.4 CMmaunBaHMe U KaWUILSIPHBIE SIBICHUS
6.5 TerutoBo€ pacuupeHue u cxxaTue
6.6 Temmneparypa. CBs3b TEMIIEPaTYPhI CO CKOPOCTHIO TETUIOBOTO JIBMYKEHUS YaCTHUI]
6.7 BuyTtpennsist sneprus. CriocoObl U3MEHEHMsI BHYTPEHHEHW SHEPTUU: TeIIonepe/iada U COBEpIICHUE paboThI
5 6.8 Bujpl Terionepeiaun: TEIUIONPOBOIHOCT, KOHBEKIIHSI, H3TyYeHHE
6.9 KonmvecTBo TemoTel. Y aeiabpHas TEIUIOEMKOCTD BEIIECTBA
6.10 TennooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHHE TEIJIOBOro OajlaHca
6.11 [InaBneHne u OTBEpAEBAHNE KPUCTATUITMUYECKUX BEIIECTB. Y IeJIbHAs TEIUIOTA IJIaBJICHUS
6.12 [TapooOpa3oBanne u koHzmeHcauusi. Mcnapenme. Kumenue. YaenpHas TemioTa napooOpa3oBaHusl. 3aBUCHMOCTb TEMIIEPATYpPbl
KHIIEHHUS OT aTMOC(EPHOT0 JaBICHUS
6.13 BnaxsocTh BO3tyXa
6.14 OHeprus ToIUIMBa. Y AeTbHAsI TEIUIOTA CTOPAHUS
6.15 [Tpunnune! padotsl TemioBeix asurateneit KI1JI temoBoro asuratens. TenaoBblie ABUTAaTENN U 3alMTa OKPY>KAIOLIEH CpEIb
6.16 3aKoH cOXpaHEeHHs ¥ MPEBPAILCHHS YHEPTUH B TEIJIOBBIX MpoLieccax
6.17 [pakTuueckue paboTHL:




6.18

6.19

#H##Par###OnbITE 0 00HAPYKEHUIO ACHCTBUS CHII MOJISKYJIIPHOTO TIPUTSKCHISL.

#H##Par###OMbITE 110 BRIpAIIMBAHUIO KPHUCTAUIOB TTIOBAPCHHON COJIM WITH caxapa.

#H#Par###OMnbITEI 110 HAOTIOEHUIO TEIJIOBOT'O PACIIMPEHUS Ta30B, JKHUIKOCTEH M TBEPIBIX TEI.

#H##Par####OnpeneneHre naBjacHUs BO3yXa B OaJUIOHE IINPHIIA.

#HPar###OnbI T, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JTABJICHUS BO3AyXa OT €ro 00b&éMa U HarpeBaHMsI WK OXJIKICHUS.
#H##Par##1 IpoBepka TUoTe36! INHEHHON 3aBUCUMOCTH IJIMHBI CTOJIONKA )KHIKOCTH B TEPMOMETPHUIECKOI TPYOKE OT TEMIIepaTypEhI.
#H##Par##Ha0monenne n3MeHeHUs] BHYTPEHHEH SHEPTUH Tella B pe3yNibTaTe Teruionepeaadn 1 paboTsl BHEITHUX CHIL.
###Par#H#lccnenoBanue SBICHUS TEIIOOOMEHA TP CMEIIMBAHUHU XOJIOJHOM U TOPSYCH BOJIBI.

H#H##Par###0npeneneHrne KOIUIECTBA TEIUIOTHI, MOTyYeHHOTO BOIOH MPH TEIUIO0OOMEHE ¢ HATPETHIM METAJUTNIECKIM [IUITHHIPOM.
#H##Par###0npenenenre yaenbHOW TEIUNIOEMKOCTH BEIIIECTBA.

###Par##lccnenopanue nporecca UCITAPSHMSL.

##HPar###OnpenencHrne OTHOCUTENFHON BIAYKHOCTH BO3/yXa.

#H##Par####0npenenenre yaensHOW TEIUTOTHI TUIABJICHHUS JIB/A.

dusnyeckue SBICHUS B NPHUPOJE: MOBEPXHOCTHOE HATSKCHWE M KalWULIPHBIE SIBICHHS B NPHPOJE, KPUCTAJUIBI B NPHUPOIE,
n3nydenue CosHna, 3aMmep3aHie BOIOEMOB, MOPCKHE OpH3bl; 00pa3oBaHue POCHl, TyMaHa, HHEsl, CHEra.

TexHH4Yeckre yCTpOWCTBA: KalWLIAPHI, NMPUMEPHl HCIOIb30BaHMS KPUCTAIUIOB, JKHAKOCTHBIM TEPMOMETp, NAaTYHK TEMIIEPaTypHl,
TEPMOC, CHCTEMa OTOILICHHUS IOMOB, THTPOMETPBI, ICHXPOMETP, MapoBas TypOuHa, ABUraTelIb BHYTPEHHETO CrOpaHHsL.

OJIEKTPUYECKHE 1 MATHUTHBIE ABJIEHUA

7.1 OnexTpu3zanys Tel. JBa poaa IMeKTPUIEeCKIX 3apsiioB

79 BzanmoneiicTBre 3apspkeHHBIX Tel. 3akoH Kyiona (3aBHCHMOCTH CHITBI B3aMMOJCWCTBHS 3apsDKEHHBIX Tel OT BEeJMYMHBI 3apsyioB U
paccTOSHUS MEXKAY TEIaMH)

73 Onexkrpuueckoe moje. Hanpsk€HHOCTH 3meKTpuyeckoro nojsl. IIpuHINN Cyneprno3uuuy 3JEKTPUIECKUX Mosel (Ha KaueCTBEHHOM
YpOBHE)

7.4 Hocurenn anekTpudeckux 3apa0B. DiIeMeHTapHbIHN deKTpuueckuii 3apaa. Ctpoenne atoMa. [IpoBOAHUKHN U AMIIEKTPUKH

7.5 3aKoH COXpaHEHHs AIIEKTPUUECKOTro 3apsiia

7.6 DJeKTpUUYECKUN TOK. Y CIOBHSI CYLIECTBOBAHUS JIEKTPHUECKOT0 TOKA. VICTOYHHKHM MOCTOSIHHOTO TOKa

7.7 JleWicTBHSI 2JIEKTPUIECKOr0 TOKA (TEIUIOBOE, XUMUYECKOE, MAarHUTHOE). DJIEKTPHUUECKUH TOK B )KMIKOCTSIX U ra3ax

7.8 Onekrpuueckas nenb. Cuiia Toka. DJIEKTPHUECKOE HAIPSKEHNE

7.9 ConpoTuBiieHHE MPOBOAHMUKA. Y AETHHOE CONPOTUBIICHUE BEIIECTBA

7.10 3axon OMa Jiis ygacTKa Ienn

7.11 [TocnenoBarenpHOE U MTApAIIETHFHOE COCTMHEHHUE ITPOBOTHUKOB

7.12 PaboTta u MOIIIHOCTH 3JIEKTpUUecKOoro Toka. 3akoH Jlxoys — JleHia

7.13 DJeKTpryecKre IeNy 1 MOTPeOUTENH dIIEKTPUIECKor 3Heprin B ObITy. KopoTkoe 3aMbIkanme

7.14 [TocTtosiHHBIE MarHuTHl. B3aumoielicTBIE MOCTOSIHHBIX MarHUTOB

7.15 MarsauTtHoe nosie. MarauTHoe nojie 3eMIIM U €ro 3HaueHHUe JUIsl dKU3HU Ha 3emiie

7.16 OmnsIT Opcrena. MarauTHOE NoJIE 2IEKTPUIECKOro ToKA. [IpuMeHeHHe 2J1EKTPOMArHUTOB B TEXHUKE

717 JleiicTBe MarHUTHOTO MOJIS HA MPOBOAHMK C TOKOM. DJEKTPOABHUraTeNb MOCTOSHHOIO TOKa. Mcronb30BaHuE 3IEKTPOABUraTeNeH B

TCXHUYCCKHUX YCTPOﬁCTBaX 1 Ha TPAHCIIOPTE




7.18

OnsiTel Papanes. SBneHue a1eKTpoMarHuTHON MHAYKIMH. [IpaBuio Jlenna

7.19

BHCKTPOFeHepaTOp. Croco0k1 TMOJTy4YCHUSA BHCKTPHQCCKOIZ OHCPTHH. 3J'I6KTpOCTaHLII/II/I Ha BO30OHOB/ISIEMBIX HCTOYHHKAX SHCPruun

7.20

7.21

7.22

9 KJIACC

[IpakTrdaeckue pabOTHI:

OmnBITHI IO HAOIOACHUIO NEKTPU3ALUH TeJl MHAYKIUEH U IPU CONMPUKOCHOBEHHH.

HccnenoBanne neficTBUS 3JEKTPHUUECKOTO IIOJIS Ha POBOAHUKU M JUIJIEKTPUKH.

COopka u mpoBepKa pabOTHI MIIEKTPHUIECKOHN IIETTH TIOCTOSTHHOTO TOKA.

W3mepenne 1 peryianupoBaHue CUIIBI TOKA.

W3mepenue n peryiupoBaHie HaIPsSKEHUSL.

HccnenoBanre 3aBUCHMOCTH CHIIBI TOKA, HIYLIETO YE€PE3 PE3UCTOP, OT CONPOTHUBIICHUS PE3UCTOPA M HANPSDKEHUS Ha PE3UCTOpE.
OnbITL, AEMOHCTPUPYIOIINE 3aBUCHUMOCThH JIEKTPUYECKOIO COMPOTHUBIEHHUS IMPOBOJHMKA OT €ro JJIWHBI, IJIOUIAIM MONEPEYHOro
CEYeHHUs M MaTepuaa.

[IpoBepka mpaBuia CIOXKEHUS HANPsDKEHUM NMPH IOCIEAOBATEIbHOM COSAMHEHUHU ABYX Pe3UCTOpOB. IIpoBepka mpaBumia IJisi CHIIBL
TOKa NpU NapajUleJbHOM COEIMHEHUH pe3ucTopoB. OmpeneneHue pabOTHl 3IEKTPHUUECKOTO TOKA, HAYLIETO Yepe3 Pe3UCTOp.
Onpenenenne MOITHOCTH 3JEKTPUYECKOT0 TOKa, BBIAENIAeMON Ha pe3uctope. MccnenoBanue 3aBUCIMOCTH CHUJIBI TOKa, HIYIIETO Yepe3
JIaMIIOYKy, OT HampsbkeHus: Ha Hel. Ompenenenue KIIJ[ narpeBatens. MccnenoBaHue MarHUTHOIO B3aWUMOZCHCTBUSL MOCTOSIHHBIX
MarHuToB. V3yueHne MarHUTHOTO IOJISl MOCTOSIHHBIX MAarHUTOB NPH MX OOBeIMHEHHWH U pasaeneHuu. MccnenoBanue AeHCTBUS
QJICKTPUYCCKOI'0 TOKa Ha MAaroHuTHYIO CTPEJIKY. OHI)ITI)I, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTL CUJIbL B3211/IMOILCI7[CTBI/I)1 KaTylIK1u ¢ TOKOM U
MarouTa OT CHJIBI TOKa W HaIlpaBJICHHUA TOKa B KaTyLIKE. I/I3yquHe )Z[CﬁCTBI/Iﬂ MAarouTHOrO IoOJid Ha IMPOBOJHHUK C TOKOM.
KonctpympoBaane u usydeHue paboTsl snextpoasuratens. M3mepenme KIIJ smextponmBurarensHON ycTaHOBKH. OTMBITHI 110
HCCIICI0OBAHHUIO SIBICHUS SIEKTPOMAarHUTHOW MHAYKLWH: HCCICAOBAaHNE N3MEHEHHUI 3HAUEHHSI M HAaIlPAaBJICHUS! MHAYKLIIMOHHOTO TOKa
dusnyeckue SBICHUS B NPUPOJIE: AIIEKTPUUECKUE SIBICHUS B aTMocdepe, 3JIEKTPUUECTBO KHMBBIX OPraHM3MOB, MAarHUTHOE IOJE
3emin, apeiid monrCcoB, POJIb MArHUTHOTO TOJISL JJ1s )KU3HHU Ha 3eMile, TIOJSIPHOE CUSTHUE

TexHn4yeckue yCTpoicTBa: AIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CYETUMK AIEKTPHUUECKOI SHEPTUH, SIEKTPOOCBETUTENbHBIE
mpuOOpPEI, HarpeBaTeNbHBIC JIEKTPONPHOOPH! (MPUMEPHI), IIEKTPUYECKUE NPEAOXPAHUTENH, DIICKTPOMATHUT, JJIEKTPOJBUTATEIh
MOCTOSIHHOT'O TOKA, FeHEPaTOp MOCTOSHHOI'O TOKA

Kon

Kon
pasnena DJIeMEHTa

IIpoBepsiemble 3JIEMEHTHI COAEPKAHUS

MEXAHUWYECKMUE ABJIEHUA

8.1

Mexanndeckoe ABmkeHne. MaTtepuanbHas Touka. Cucrema otcuéra

8.2

OTHOCUTENILHOCTh MEXaHUYECKOTO JBHXCHUSA

8.3

PaBHOMeEpHOE NPSIMOIMHENHOE JBUKEHUE

8.4

H#H##Par#t#HepasHoMepHoe mpsMonuHEHHOE aBrKeHHe. CpenHsAs W MTHOBEHHAas CKOPOCTh Teja IPH HEPaBHOMEPHOM
JIBW)KCHUN

8.5

Yckopenue. PaBHOYCKOpEHHOE NMPAMOJIMHENHOE JIBUKEHUE

8.6
8.7

#HHPar###Cro0onH0e naneune. OnelTe! I anmmnes

H###Par###PaBHOoMepHOE ABIDKEHHE 1O OKpYyXHOCTH. Ilepmom m wactota obOpamenusi. JImHelHas W yrioBas CKOPOCTH.




LIeHTpOCTpEeMUTETIPHOE YCKOPCHUE

8.8 [lepBerii 3akoH HeroToHA

8.9 Bropoii 3akod HeroToHa

8.10 Tperuii 3akon HproToHa

8.11 ##HPar##H# [puHIIMT CYyNIepIIO3UIINH CHIT

8.12 Cuna ynipyroctu. 3akon ['yka

8.13 ###Par###Cuna TpeHus: culla TPSHHUS CKOJIBKEHHUS, CHJIa TPEHHSI TTOKOSI, IPYTHE BUABI TPEHUS

8.14 ##HPar###Cuna TSOKECTH U 3aKOH BCEMUPHOTO TSTOTEHHs. Y CKOpeHHe CBOOOAHOTO MaIeHHSI

8.15 Jewkenne manet BOkpyr Connna. [lepBast kocMuueckasi ckopocTs. HeBecoMOCTh U meperpy3Ku

8.16 PaBHOBecue MaTepraIbHOI TOUKH. AGCOIIOTHO TBEPIOE TEIO

8.17 #H##Par##PaBHOBecHe TBEPIOTO Tela C 3aKPETUIEHHON OChIO BparieHnss. MoMeHT cuibl. LIeHTp Tshxectn

8.18 Nwmnynsc Tena. 3menenne umirynbea. MIMImynbe cuitbl

8.19 3aK0H COXpaHEHHUS UMITYJIbCa

8.20 #H##HPar###PeakTBHOE IBIKCHHE

8.21 Mexanndeckasi paboTa ¥ MOIITHOCTh

8.22 Pabota cun TspKecTH, ynpyrocTtH, TpeHus. CBs3b S3HEPTrHH U pabOoThI

8.23 [ToTenimanpHas PHEPTHUS TeJa, TOIHATOTO Ha/l MOBEPXHOCTHIO 3eMITH

8.24 [ToTeHumanbHas SHEPTHsl CKATON MPY>KUHBI

8.25 #H#Par##Kunernueckas sHeprus. Teopema 0 KHHETHYECKOW SHEPTUN

8.26 ##HPar#t#3akoH coxpaHeHHs MeXaHMYECKOH SHeprun
[IpakTnueckue pabOTHIL:
Omnpenenenue cpefHEH CKOPOCTH CKOJBKEHHsI OpycKa WM JIBWKEHUS IapHKa 10 HAKIOHHOHM Tuiockoctd. OnpezeneHue
YCKOPEHUS TeNa PU PAaBHOYCKOPEHHOM JIBM)KEHHH TI0 HAKIIOHHOMN TNIOCKOCTH.
HccnenoBanre 3aBUCHMOCTH ITyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JBIKEHHH 0€3 HauaJIbHOH CKOPOCTH.

8.7 [IpoBepka ruoTe3sl: €Ciiv NpU PaBHOYCKOPEHHOM JIBM)KEHUH 03 HayalbHOM CKOPOCTH MYTH OTHOCSTCS KaK Psili HEUYETHBIX
YHCEN, TO COOTBETCTBYIOIIHE MPOMEXYTKH BPEMEHH OJMHAKOBBHI.
HccnenoBanre 3aBHCUMOCTH CHJIBI TPEHUSI CKOJBKEHHUsSI OT CHIJIBI HOPMaJbHOTO AasieHus. OnpexpeneHue kosddduumenrta
TpeHus cKonmkeHus. OnpeneneHne XECTKOCTU MpyKuHbl. Onpeaenenue padoThl CHIIBI TPEHUS IIPU PAaBHOMEPHOM JBIKCHUN
TeNa M0 TOPU3OHTANLHOW MoBepxHOCTH. OmnpezeneHrne padOThl CHIIBI YIPYTrOCTH TPU MOJBEME TPy3a C HCHOIb30BAHHEM
HETOBIYKHOT'O M TIOJIBIDKHOTO OJIOKOB

828 dusnueckre SIBICHUS B NMPUPOJE: MPHIUBBI U OTIUBHI, JBIKeHHE IaHeT CONHEYHOW CHUCTEMBI, PEaKTHBHOE JIBU)KEHUE
KHBBIX OPTaHU3MOB

8.29 TexHUUECKHE YCTPOICTBA: CIUIAOMETD, JATYHKH TIOJOKEHHsI, PACCTOSHHS U YCKOPEHUSI, PAKETHI

MEXAHUWYECKHWE KOJIEFAHUA U BOJIHBI

9.1 KounebarensHoe nBmxkenne. OCHOBHbBIE XapaKTEPUCTUKU KOJIeOaHHMN: TIEPHOJI, YACTOTA, AMIUIUTYIa
9.2 MartematnyecKkuil 1 Ipy>KHHHBIA MasTHUKH. [IpeBparienne s3aeprun npu KonedaTeT-HOM ABMKEHUU
9.3 3aryxatomue KojicOanus. BeinykaeHHble Kojiebanus. Pe3onanc




Mexanndeckue BOIHEL CBOHCTBA MEXaHHYECKHUX BOJIH. HpO):[OJ'ILHLIG " TOINCPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI 1 CKOPOCTH et

94 pacnpocTpaHeHus. MexaHu4ecKue BOJIHBI B TBEPIOM TeJi€, CENCMUYECKHUE BOJIHbI

9.5 3ByK. ['poMKocTh U BIcoTa 3ByKa. OTpakeHHe 3ByKa

9.6 WndpasByk u yabTpa3zByk
[IpakTnueckue pabOTHL:
Omnpenenenue 4acTOTHI U MEPUOJIA KOJIEOaHUH MaTEMaTHIECKOTO MasiTHUKA.

9.7 Omnpenenenne 4acTOTH U IEPHO/Ia KOJIeOaHNH TPYKUHHOTO MasiTHAKA
HccnenoBanre 3aBUCMMOCTH NIEpUOJa KOJIeOaHUH MOJBEIICHHOTO K HUTH TPy3a OT UIMHBI HUTH. VccnenoBanue 3aBUCHMOCTH
nepuoja KojeOaHWi NPYNKHUHHOTO MasTHHKAa OT Macchl Tpysa. [IpoBepka He3aBUCHMOCTH IepHoja KojeOaHH Tpy3a,
MTO/IBETIIEHHOTO K HUTH, OT MacCHI Ipy3a U JKECTKOCTH MPY>KUHBI. VI3MepeHne yCKOpeHHsI CBOOOHOTO TaIeHHs

9.8 @dusuueckue ABICHUS B IPUPOJIE: BOCIIPUITHE 3BYKOB )KMBOTHBIMH, 3€MJIETPACEHUE, CEHCMUYECKHE BOJHBI, IlyHAMH, 9X0

9.9 TexHUUECKHE YCTPOMCTBA: 9XO0JIOT, UCIIOIB30BAHUE YIBTPA3ByKa B OBITY H TEXHHKE

10

11

SQJIEKTPOMAT'HUTHOE ITIOJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

10.1 OneKTpoMarHuTHoe moJje. DJIeKTpOMarHuTHbIE BOJHBI. CBOMCTBA 3IEKTPOMAarHUTHBIX BOJTH
10.2 [IIkana 37eKTpOMarHUTHBIX BOJIH
10.3 DnexTpoMarHuTHas mpuposia cBeta. CKOpocTh cBeTa. BoHOBBIE CBOWICTBA CBETa
10.4 [IpakTiaeckne paboTHI:
Wzyuenne CBOHCTB 3IIEKTPOMArHUTHBIX BOJIH C IOMOIIBIO MOOMIILHOTO TeedoHa
10.5 du3udeckue SABJICHAUS B IPUPO/IE: OMOIOTUIECKOE AEHCTBHE BUAUMOTO, YIFTPA(PHOIETOBOTO U PEHTTEHOBCKOTO M3ITyUSHHH
10.6 TexHnyeckue yCTpoicTBa: UCTIOIH30BAHUE HIEKTPOMATHUTHBIX BOJH JIJIsI COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBast mogens cBeta. cTouHNKY cBeTa
11.2 [IpsamonnHeitHOE pacpOCTpaHEHHUE CBETa
11.3 Otpaxkenne cBerta. [1mockoe 3epkanio. 3aKOH OTpaKEHHS CBETa
11.4 [Ipenomnenue cBeta. 3akoH mperoMiIeHus cBeTa. [loaHOe BHYTpEHHEE OTpaKEHUE CBETa
11.5 JIunza. Xox my4eil B 1uH3€
11.6 Onrtuueckas cucrema doroanmnapara, MUKPOCKOIA U TEJIECKOIIA
11.7 ['ma3 kak onTrueckas cucreMa. biIM30pyKoCcTh U JaTbHO30PKOCTh
11.8 Paznoxenue Genoro cera B criekTp. OnbiTel HptoToHa. CiioskeHne ceKTpaibHbIX 1BETOB. Juciepcus cBeta
[IpakTnueckue pabOTHIL:
##HPar##llccnenoBanre 3aBUCUMOCTH yTJIa OTPAKEHUS! CBETOBOTO JIy4a OT YyIJia MageHusl.
HH#Par##113y1enne XxapakTepuCTHK N300payKEHHS TTPeIMeTa B INIOCKOM 3epKale.
11.9 #H##Par#H##ccnenoBanre 3aBUCHMOCTH YTJIa TIPEIOMJICHISI CBETOBOTO JTyda OT yTJia aJACHHSI Ha TPAHMIIE «BO3IYX — CTEKIIO».

##HPar## lonyyenne n300paskeHU C MOMOIIBIO COOMPAIOLIEH JINH3BI.

##HPar###Onpenenenre POKyCHOTO PACCTOSHHS U ONTUYECKOHN CUITBI COOMPAIOIIEH JTMH3HI.
#H##Par###OnbITEI 110 pa3IOKEHHUIO OETIOTO CBETA B CTIEKT).

##H#Par####OnbITH IO BOCHPUSTHIO [IBETA IIPEAMETOB NP UX HAOJIIOIEHUH Yepe3 IBETOBbIC (GHIBTPHI




11.10 Ousnyeckue sBiIeHUs B npupone: 3arMeHus ConHua u JIyHBI, IBeTa Tel, ONTHYECKUE ABJEHUS B atMocdepe (uBeT Heba,
pedpakiys, pamgyra, MEPax)

1111 TexHUUECKHE YCTPOMCTBA: OUKH, TIEPUCKOI, (OoTOAINapaT, ONTHUYECKHE CBETOBOIbI

KBAHTOBBIE SIBJIEHU S

121 OmneiTel Pesepdopna u nanerapnas moaens atoma. Mozaens atoma bopa

12.2 Hcnyckanue u nornouieHue ceeta aroMoM. KBanTel. JInHeiiuaTeie CIEKTPHI

12.3 PagnoakTuBHOCTE. ANb(a, OeTa- 1 TaMMa-u3TyICHHUS

12.4 Crpoenue aromMHOro siipa. HyximonHast Mogens aToMHOTO sigpa. M30Tomb!

12.5 PammoakTuBHBIC MpeBpammenys. [leprox nomypacnana aTOMHBIX SIep

12.6 SlnepHble peakyu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO M MaCCOBOTO YHCEI

12.7 OHeprus cBA3M aTOMHBIX siziep. CBsi3b Macchl U SHEPTHH

12.8 Peaxiuu cuntesa u aenenus saep. Ucrounuku sueprun CoJHIA U 3BE3]

12.9 SAnepHas sHepreTuka. JleficTBre paJuOaKTUBHBIX U3TYYEHUN Ha )KUBbIE OpraHU3MBbI
[IpakTudeckue pabOTHL:

12.10 Habnronenue CryionIHpIX ¥ TMHEHYATHIX CIIEKTPOB U3ITyUYCHHSI.
HccnenoBanne TpeKoB: U3MEPEHHE SHEPIHU YaCTHLIBI IO TOPMO3HOMY IyTH (110 poTorpadusim).
H3mepenue paaroakTHBHOTO (oHa

1211 dusnueckune SBICHUS B npupoze: €CTeCTBCHHBIIN paﬂnoaKTuHBHLH?I (GoH, KOCMHYECKHE JTy4d, PAJHOAKTUBHOE H3ITyYCHHUE
MPUPOAHBIX MUHEPAJIOB, JCUCTBIE PAJMOAKTHBHBIX U3TyYCHUH Ha OPraHU3M YeJIOBeKa

12.12 TexHn4ecKre yCTpoHCTBa: CEKTPOCKOI, MHANBUIYaIbHBIN 103UMETp, Kamepa Buibcona




IPOBEPSEMBIE HA OI'3 11O ®U3UKE TPEBOBAHMS K PE3YJIbTATAM OCBOEHH S OCHOBHOM OBPA3OBATEJIBHOM
IIPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O OBPA3OBAHU S

Ko . .

I oI:;e SEMOTo IIpoBepsieMble TpeGOBaHNS K MPEeIMETHBLIM pPe3yJbTaTaM 6a30BOr0 YPOBHsSI 0CBOEHHUSI OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMbI
posep OCHOBHOT0 00111er0 00pa3oBaHusi Ha ocHOBe PI'OC

TpeOoBaHMS

[Tonumanue ponu (U3MKKM B HAyYHOH KapTUHE MHpPa; CHOPMUPOBAHHOCTH Oa30BBIX MPEACTABICHHH O 3aKOHOMEPHOH CBSI3U U
MO3HABAEMOCTH SIBJICHHU MPHUPOJBI, O POJIH IKCIIEPUMEHTa B (PU3HKE, O CUCTEMOOOPAa3yIomIeil pon (pU3UKH B pa3BUTHH €CTECTBEHHBIX
HAyK, TEXHUKH ¥ TEXHOJIOTHH, 00 3BONIONNH (PU3WUECKUX 3HAHUM M WX POJH B IEIOCTHOH €CTECTBEHHOHAYYHOW KapTHHE MHpA, O
BKJIaJIe POCCHHCKUX W 3apyOeXHBIX Y4YEHBIX-(QH3MKOB B Pa3BUTHE HAayKH, OOBSCHEHHE MPOLECCOB OKPYKAIOMIErO MHpa, pa3BUTHE
TEXHHUKH U TEXHOJIOTHHI

3HaHUs O BHJAX MaTepHH (BEIIECTBO U IMOJIE), O IBMKEHUH KaK CIOCO0E CYIIECTBOBAHHUS MAaTEPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPHH
CTPOEHUS BEIECTBA, O (PU3NYECKOH CYLIHOCTH SIBJICHUI NPHUPOIBI (MEXaHWYECKHX, TEIUIOBBIX, 3JEKTPOMAarHUTHBIX U KBAHTOBBIX);
YMEHHUE pa3luvatrh SBJICHUS [0 OMMCAHHIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OMBITOB, AEMOHCTPUPYIOIIUX AaHHOE (U3NUECKOE
SBJICHUE; YMEHUE PACIO3HABATh MPOSBICHUE M3YYCHHBIX (U3UYECKUX SIBICHUN B OKPYXKAIOIIEM MHUpE, BBIACISAS HX CYIIECTBCHHBIC
CBOIicTBa (TIPU3HAKH)

Brnanenre ocHOBaMU MOHATUIHOTO armapaTa U CUMBOJIMUYECKOTO SI3bIKa (DM3UKW M UCIIOJIb30BaHHUE MX JJIsl pellicHHus y4eOHBIX 3a1ad;
YMEHHUE XapaKTepH30BaTh CBOMCTBA Tel, (U3NUECKHUE SABJICHUS M MIPOLIECCHI, HCIOJb3Ys (PYHAAMEHTANIbHbBIC U SMIMPHUCCKUE 3aKOHBI

‘YMeHHe OIUCHIBATh HN3YYCHHBIC CBOMCTBA TCII U (bI/I?:I/I‘IeCKI/Ie SABJICHUSI, UCTIOJIB3YsI (1)I/I3I/I‘IGCKI/IG BCIINYHMHBI

Brnanenne ocHOBaMH METOJOB HAYYHOTO MO3HAHUS ¢ y4ETOM COONIONEHHS MpaBWiI 0E30MacHOrO TpynAa: HAaONIOJeHHE (H3MYECKHX
SIBJICHUI:

YMEHHE CaMOCTOATEIIEHO COOMpaTh SKCHEPUMEHTAIBHYIO YCTAHOBKY M3 JaHHOrO HaOopa 0OOpynOBaHUS O MHCTPYKIMH, ONHCHIBATH
XOJI OTIBITA U 3aMUCBIBATh €r0 Pe3yIbTaThl, POPMYITUPOBATEH BHIBOJIBL;

MpOBeJIEHHE MPSIMbIX U KOCBEHHBIX M3MEPEHUH (PM3MYECKUX BEIMYMH: YMEHHE TUIAHUPOBATH M3MEPEHHsI, CAMOCTOSTEILHO COOMPATh
9KCIEPUMEHTAIBHYIO YCTAHOBKY MO WHCTPYKIMH, BBIYUCIIATH 3HAYEHHE BEJIIMYMHBI M AHAIM3MPOBATH IMOJYYEHHBIE PE3YJIBTAThI C
y4€TOM 33JJaHHOH NOIPEIIHOCTH PE3yJIbTaTOB U3MEPECHUI;

NPOBEJICHHE HECIOXKHBIX JKCIIEPUMEHTANBHBIX HCCICIOBAHUH, CaMOCTOSTEIBHO COOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY U
NPOBOAMUTH MCCIIENOBAHHE IO HMHCTPYKLIHH, NPEACTABIATH I[OJyYEHHbIE 3aBUCUMOCTH (U3MUYECKMX BEJIMYUH B BHJIE TaOIUL U
rpa)uKOB, YUUTHIBATh MOTPELIHOCTH, JIEJIATh BHIBOJBI 110 PE3yJIbTaTaM HUCCIIeI0BAHUS

[ToHnMaHue XapaKTepHBIX CBOMCTB (PM3MUECKHX MOAeNel (MaTrepuaibHas TOYKa, aOCOIIOTHO TBEPIOE TEJIO, MOJIEIT CTPOSHHS Ta3oB,
X(HILKOCTeﬁ u TBépJILIX TCJI, IUIaHCTapHad MOJCJIbL aToOMa, HYKJIIOHHAasd MOICIb AaTOMHOI'O ;mpa) U YMCHUC IPUMCHATbL HX IJIA
00BsIcCHEHNsI (PU3NYECKUX MPOIIECCOB

YMeHue 00bSICHATH (PM3MUYECKHE MPOILECCHl W CBOMCTBA TEN, B TOM YHCIIE W B KOHTEKCTE CHUTYaIlMil MPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBISATH NMPHUYUHHO-CIEJCTBEHHBIE CBSI3M W CTPOUTH OOBSICHEHHE C ONMOpPOH Ha M3y4YCHHBIE CBOWCTBA
¢bu3nUecKuX SBICHUH, PU3HMUECKHE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOJIENHU

YwMmenne pemars pacuérHple 3anaun (Ha 0ase 2 — 3 ypaBHEHUi), UCIONB3YS 3aKOHBI W (DOPMYJIBI, CBS3bIBAIOIINE (UIUUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3allUCHIBATh KPAaTKOE YCJIOBHE 3a]aud, BBIIBIISATH HEAOCTAIOIINE JAHHBIE, BBIOMpATh 3aKOHBI U (OPMYIIBL,
HEOOXOIUMEBIE JUTsI €€ PEIICHHSs, UCIIOIB30BaTh CIIPABOYHBIE JIAHHBIE, IPOBOIUTH PACUETHI M OIICHUBATh PEATUCTUYHOCTh MOTYYEHHOTO
3Ha4YeHUs] QU3MUECKON BEJIMUMHBI, YMEHUE ONPEJIENATh pa3MepHOCTh (PU3MYEeCKOl BETMYHMHBL, TOTYYEHHOH IPH PENICHUH 331291

VYMmenne XapaKTCpHU30BaTh INPHUHIUIIBI JIGfICTBPIS[ TECXHHUYCCKHUX yCTpOfICTB, B TOM YHCJIE OBITOBBIX HpI/I60pOB, 1 TIPOMBINUICHHBIX




TCXHOJIOTUYCCKUX IMPOLCCCOB IO UX OIMMUCAHWUIO, UCIIOJIB3YA 3HAHUA O CBOICTBax (I)I/IBI/I‘-IGCKI/IX SIBIICHUI U H€O6X0}II/IMBIC (1)H3I/I‘{CCKI/IC
3aKOHOMCPHOCTH

10

YMeHue HCIoJIb30BaTh 3HAHUS O (PM3WYCCKUX SBICHHUSX B MOBCEIHCBHOMW >KM3HM JUIS 00ecrieueHHs 0e30macHOCTH Npy oOpaleHUu ¢
OBITOBBIMHU TIPHOOpPAMHU M TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHHS 3I0POBBS M COONIOIEHUS HOPM SKOJIOTHYECKOTO TTOBEACHUS B
OKpy)KafoIel cpeae; MMOHIMaHUE HEOOXOAMMOCTH TPUMEHEHHS JOCTIKCHHH (HU3UKM W TEXHOJNOTHH UIA PpaIiOHAIBHOTO
MPUPOIOTOIH30BAHNUS

11

OmBIT TONCKa, TPEeoOpa3oBaHMs W IPEACTaBICHU WHGOpMaNuH (HU3UIECKOTO COACPKAHUSA C HCIIOIH30BaHHEM HH(POPMAITHOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHUH; YMEHUE OLICHUBATh JIOCTOBEPHOCTh MOJIYYCHHOM MH(OpPMAIMKM Ha OCHOBE HMMCIONIUXCS 3HAHWUU U
JIOTIOJTHUTENIBHBIX HMCTOYHUKOB; YMEHHE WCIOJIb30BaTh NPU BBIMTOJHEHUM YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JUTEPATYPy
(GU3NYECKOT0 COEPIKaHMs, CIPABOYHBIC MaTEpUaNbl, pecypchl ceTn WHTepHeT; BianeHHe 0a30BBIMH HABBIKAMHU MPEOOpa30BaHUS
WHGOPMAITUH U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO; YMCHHE CO3/[aBaTh COOCTBEHHBIC TUCHbMEHHBIC M YCTHBIC COOOIIEHUS HA OCHOBE
WHQOPMaINH U3 HECKOJIbKUX UCTOYHUKOB




IHEPEYEHbD 3JIEMEHTOB COAEPKXAHUS, IPOBEPSAEMbIX HA OI'3 110 ®U3UKE

Kon IIpoBepsieMblii 31eMeHT CO/IeP:KAHUSA
1 MEXAHUWYECKUE SABJIEHUA
1.1 Mexanndeckoe nBrkeHne. MaTtepuanbHas Touka. Cucrema oTcdéra. OTHOCUTEIIBHOCTD ABHKCHIS
19 PaBHOMepHOE 1 HepaBHOMepHOe BIKeHUE. CpeHsist CKkopocTh. PopMyIta Tt BBIYUCICHUS CpeHeit ckopocTu: V = S/t
PaBHOMEpPHOE IPAMOTMHEWHOE JBMKCHHE. 3aBUCUMOCTh KOOPIMHATHI Tella OT BPEMEHH B CITydae paBHOMEPHOTO MPSIMOTMHEHHOTO JBMKEHUS:
13 M) =x+0f
I'padmkrr 3aBUCMMOCTH OT BpEeMEHH IS TPOEKIUH CKOPOCTH, MPOEKIHWH TEPEeMEeIIeHHs, ITyTH, KOOPAWHATHI TIPH PABHOMEPHOM
NPSIMOJTUHEHHOM JIBHKCHUH
3aBUCHUMOCTH KOOPIMHATHI TeJla OT BPEMEHH B CIIydae PaBHOYCKOPEHHOTO MPSIMOIMHEHHOTO IBIKCHUS:
2
Se(f)=vg #i+ay* =
Fn
DopMyITBI SISt MPOSKIIUH MEPEMEILICHNUS, TPOSKIIUA CKOPOCTH U MPOEKIIUHN YCKOPEHUS IPH PABHOYCKOPEHHOM NPSMOJIMHEHHOM IBUKCHUH:
2
s.(D)=vy, -t+a, R
1.4
U.\'('f) =Up, T4, £,
a. () =canst,
UIIL - Ul.‘rL =2HISI
I'padmkn 3aBHUCHMOCTH OT BpEeMEHH sl TMPOEKIHWH YCKOPEHHWsS, MPOEKIMHA CKOPOCTH, MPOEKIUU IepeMelleHus], KOOPAMHATHI TpHU
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBIKECHAN
CBobonHoe nanenune. Gopmyiibl, OMUCHIBaIOIIME CBOOOTHOE MajJieHUE Tea 10 BEPTHKANM (JIBWKCHUE Tella BHHU3 WM BBEPX OTHOCHUTEIBHO
1.5 noBepxHOCTH 3emin). ['padukn 3aBHCUMOCTH OT BPEMEHH JUIs MPOEKIUH YCKOPEHUS, MPOEKIMH CKOPOCTH W KOOPAMHATHI MPH CBOOOJIHOM
MAJICHUH Tella TI0 BEPTUKAIN
CKOpOCTb PaBHOMEPHOTO ABHKEHHUS Tejla M0 OKpYKHOCTH. HampaBieHne ckopocTy.
Dopmyna U BEIYUCICHNSI CKOPOCTH Yepe3 paguyc OKPY>KHOCTH M IEpUO]] 0OpaleHus:
L= 2MR
T
1.6
LentpoctpemurtenbHoe yckopeHre. HarpaBieHne meHTpoCTpEMUTEIBHOT0 yeKopeHust. @opMyna Juis BEIYUCICHUS] YCKOPESHUSI:
2
(&
a, =—




@opMyna, CBsA3bIBAroniasa nepruog u 4acTtoTry 06paH.ICHI/I$I:

vol
T

Macca. I110THOCTB BeIIECTBA. <1)0pMyJ1a JJIs1 BBIYUCJICHUSA IIJIOTHOCTH

1.7 _m
V
1.8 Cuita — BekTopHas Gusndeckas BenunauHa. CII0KSHUE CHIT
1.9 SBnenue unepuuu. Ilepsblii 3akoH HeroTOHA
Bropoii 3akon HetotoHa:
1.10 F=m-d
CoHanpaBiIeHHOCTh BEKTOPa YCKOPEHUsI Tela U BEKTOpa CHUJIBL, AEWCTBYIOIIEH Ha TEJI0
Bsaumopneiicteue ten. Tperuit 3akoH HeroToHa:
111 ﬁ' _ ﬁ'
21~ 12
TpeHure okos U TpeHHue CKoNbxkeHust. @opMyra Uil BRIYUCISHHS. MOIYJIS CHIIbI TPEHUS CKOJIbKEHUS:
1.12 _
F p = H- N
Hedopmanust Tena. Yrpyrue u Heynpyrue nedopmaiun. 3akoH ynpyroi negopmaryn (3axoH ['yka):
1.13
F=k-Al
BcemupHoe TsAroTEHHE. 3aKOH BCEMHPHOTO TATOTEHHMS:
my -m,
F=0G- 1—1*
1.14 R
Cuita TspKecTH. Y CKOpeHHe CBOOOIHOTO MaieHHs.
dopmyna Ut BEIYUCICHUS CUJIBI TSHKECTH BOIM3K oBepxHocTH 3emun: F = mg.
JBmxenne mianeT Bokpyr Comnia. IlepBast kocMuueckast ckopocTs. HeBecoMOCTh M Eperpy3ku
Wmnynbc Tena — BekTopHast Guznveckas BeTUUnHA.
1.15 D=mi
MmMnynsc cuctemsl Ten. M3meHeHne umnyJssca. FMIysibe cuiisl
3aKOH COXPaHEHUS UMITYJIbCa JJIsl 3aMKHYTOH CHCTEMBI TElI:
1.16 P=myuy +m, U, =const
PeakTuBHOE IBHXKEHME
1.17 Mexannueckast padora. @opmyna Uit BEIYUCICHHS PAOOTHI CHJIBL:




A=F5ooscx

Mexanndeckass MOIITHOCTE:

n=4
I

1.18

1.19

1.20

1.21

Kunernueckas u MMOTCHUHAJIbHAA SHCPIUs. q)opMyna JJIsI BBIYUCJICHUA KHHETHUYCCKOM OHCPTHHU:

2

g _m
T

TeopeMa 0 KuHeTH4YeCKOU 3Heprun. @opMyiia JJisl BBIYUCICHUS IOTEHIMAIbHOW SHEPIUU TENA, TOAHITOrO

Haj 3eMiueit:

E,=mgh

MexaHuyeckas S3HEprus:
E=E,+E,
3aKkoH coxpaHeHHsI MexaHndeckoi sHeprun. Gopmyra A 3aKoHa COXpaHeHHsT MEXaHHYECKOI SHEPTUU B OTCYTCTBHE CUII TpeHus: E = const.

[IpeBpamenre MEXaHUIECKOM SHEPTUH NIPU HATUYUH CUIIBI TPEHHUSL.

[IpocTbie MeXaHU3MBI. «30J0TOE MPABHIIO» MEXaHUKH.
Poryar. Moment cuibt: M - FL.
YciioBue paBHOBECHS pblyara:

M +M +..=0
IToxBrkHBIM 1 HeOABKHBIHA 0110KH. KIIJ] TpoCThIX MEXaHU3MOB,
n= Aﬂmma
A—a&rpaqecﬂ:ﬂaﬂ

JaBnenue TBEpIOTO TENA.
®dopmya [ BEIYUCICHUS TaBIICHUS TBEPAOTO Tena:

p= F
Eh
JlaBieHue raza. ATMOC(epHOe JaBiIeHHE.

r UAPOCTATHUYCCKOC NaBJICHUC BHYTPHU KUAKOCTH.
(DOPMYJ'Ia AJId BBIMUCIICHUS JaBJICHUSA BHYTPU KUIAKOCTHU:

p=pgh+p_,

1.22

3axon Ilackamns. ['mapaBnudecknii mpecc

1.23

3akoH Apxumena. Dopmyna asisi onpeie’eHrs BEITAIKUBAIONIEH CHITBI, IEHCTBYIONIEH Ha TE0, TOTPYKEHHOE B KHUAKOCTh MITH Ta3:




YcnoBue miaaBaHus Tena. [lnaBanue CYZOB U BO3QYXOIJIaBaHUC

Mexanndeckue KoneOaHus. AMHHI/ITYI[a, nepruoa 1 4acTtoTra KOJICOaHMIA. <I)opMyJ1a, CBA3bIBArONIasa 4aCTOTy U IEpUOa KOJIeOaHMii:

1.24 v = i
T

1.25 MaremaTryuecKuil v Py KUHHBIA MassTHUKH. [IpeBpatenne sHeprun Mpu Koae0aTeTbHOM JBIKSHUN

1.26 3aryxatomue kojecOanus. BeinykaeHHbIe KolieOanus. Pe3onanc
Mexannyeckue BOIHBI. [Ipo1opHBIC U MTOTICPEYHBIC BOJTHBI. JITMHA BOJHBI U CKOPOCTh PACIIPOCTPAHEHUS BOJTHBI:

1.27 A=u-T

1.28 3Byk. ['poMKoCTh U BbIcOTa 3ByKa. OTpaskeHHE 3BYKOBOW BOJIHBI HA TPAHHMIIC ABYX cpell. MH(ppa3ByK U yabTpa3ByK
Tpaxmuueckue pabomol
N3mMepenne cpeHei IUIOTHOCTH BEIISCTBA;, apXUMEIOBOU CHIIbI, MECTKOCTH MPYXKHUHBI; KOd(Q(UIIMEHTa TPEHUS CKOJBKCHUS; PaOOThl CHUIIBI
TPEHHS, CHIIBI YIIPYTOCTH; CPEeIHEH CKOPOCTH ABIKEHUS OpyCKa 10 HAKIIOHHOHM TUIOCKOCTH; YCKOPEHUs OpyCKa MpY IBIKEHHUH 10 HAKIOHHOH
TUIOCKOCTH; YaCTOTHI U MEpHoAa KoJeOaHWil MaTeMaTHIeCKOro MasTHHKA; YaCTOTHI M MepHoja KoJleOaHWH TMPY>KHHHOTO MasTHHKA, MOMEHTA
CHWJIBI, JICHCTBYIOLIETO HA pblYar; padoThl CHUJIBI YIIPYTOCTH MPHU MOIbEME Tpy3a ¢ MOMOIIBIO HETIOABIKHOTO 0JIOKa; PabOThI CHJIBI YIIPYTOCTH

1.29 NpY TOABEME TPy3a C IOMOIIBIO TOABIKHOTO OJI0KA.
HccnenmoBanne 3aBUCHMOCTH apXHMEIOBOH CHIIBI OT 00BEMa MOTPYKEHHOW YacTH TelNa W OT IUIOTHOCTH JKUAKOCTH; HE3aBUCHMOCTHU
BBITAJIKABAIOIICH CHJIBI OT MAacChl TeJla; CHUIIbI TPEHHSI CKOJILKCHUS OT CHJIBI HOPMAJIBHOTO JaBJICHUS M OT POJia MOBEPXHOCTHU; CUJIBI YIIPYTOCTH,
BO3HHKAIOIIEH B TPYXKHHE, OT CTeNEHH JedopMaliy NPYXKHUHBI, YCKOPEHUsI Opycka OT yrila HakjoHa HalpaBIISIONIeW; Meprojia (4acTOThI)
KoJIeOaHWI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; Tepuojia KojeOaHWil MPYy)KHHHOTO MasTHHKAa OT MacChl Ipy3a M >KECTKOCTH TPYKUHBL;
WCCIIeIOBaHNE HE3aBUCUMOCTH Teproia KoJeOaHuil HUTSHOTO MasiTHUKA OT Macchl rpy3a. lIpoBepka yclioBus paBHOBeCHS phlyara
Qu3suueckue s61eHUs 6 npupooe. TPUMEPHI JIBIKEHUS C Pa3IMYHBIMU CKOPOCTSMH B KUBOW W HEXHUBOW INPHUPOJE, ACHCTBUE CHIIBI TPEHUS B

130 MIPUPO/JIC U TEXHUKE, IPUIUBBI U OTJIMBbI, ABMKEHUE TUIaHeT COIHEYHON CUCTEMbI, PEaKTUBHOE JIBUKCHHE JKUBBIX OPraHU3MOB, phlYard B TEJe
YeJIOBEKa, BIIMSHUE aTMOC(EPHOrO [aBJCHHS Ha JKMBOM OpraHu3M, IJIaBaHHE PbIO, BOCIPHUATHE 3BYKOB JXHUBOTHBIMH, 3E€MJICTPSICCHHE,
ceficMrUecKre BOJHBI, ITyHAMH, 9XO0
Texnuueckue ycmpoucmea: CHHIOMETP, NATYAKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHUS, NWHAMOMETp, MOJIIMITHAKH, PAaKeThl, phIyar,

131 MOJBYKHBIH W HEMOJBWKHBIA OJIOKM, HAKJIOHHAs TUIOCKOCTh, MPOCTBIE MEXaHW3MBI B OBITY, COOOINAIOIIUECS COCYIbI, YCTPOWCTBO
BOJIONIPOBOJIA, THIPABIMYCCKUM TIPECC, MAaHOMETP, OapOMETpP, BBICOTOMED, ITOPIIHEBON HACOC, aPEOMETP, IXOJIOT, UCIIOIB30BAHUE YIIbTPa3ByKa
B OBITY U TEXHHUKE

2 TEITJIOBBIE ABJIEHU S

21 OCHOBHBIEC TIOJIOKEHHUS MOJICKYJISAPHO-KUHETUYCCKOM TEOPUH CTPOSHHS BeliecTBa. Mojenn TBEPIOTO, JKUIKOTO M Ia3000pa3HOro COCTOSHUM
BeniecTBa. Kpucrammmyeckue u amopgHbIe Tena

2.2 JlBrmxenne yactuil BemecTBa. CBsI3b CKOPOCTH JABMIKEHUS YACTHIL C TeMIiepaTypoii. bpoyHoBckoe nBmxenue, nuddysus

2.3 CMaunBaHue U KallWUISIPHBIE SBJICHUS

2.4 TermioBoe pacuIMpeHue U CKaTue

2.5 TemnoBoe paBHOBECHE

2.6 Buyrpennsis sueprus. PaboTa u Temionepenaya Kak ciocoObl UI3MEHEHUs] BHYTPEHHEH SHEpPTruu




2.7

BI/II[BI TCIUIonCpCcAavn: TCIUIONMPOBOAHOCTb, KOHBCKIIMSA, NU3JIyYCHUC

HaneBaHI/IC 1 OXJTaXXKACHHUEC TCII. KonnuecTBo TEILIOTEL. y,E[GJ'IBHaSI TEIIOEMKOCTb:

2.8
O=am(t,—1)
3aKoH COXpaHEHMs PJHEPTUH B TEIUIOBBIX MPOIeccax. Y paBHEHHE TETUIOBOTO OaaHca:
29 Ql +Q2 +-“:0
210 Hcnapenue n konaeHcanus. MI3MeHeHre BHYTpEHHEN SHEPIUH B IPOLECCE UCTIApEHUs U KOHAeHcaund. Kunenue >xuakoctu. Y aenbHas TemoTa
nmapoobpaszoBanus: L = Q/m
211 BrnaxxHocTh BO3yXa
[InaBnenne n kpuctamm3anus. MizMeHeHNe BHYTpEeHHEH SHEPTryuH IPH TUIABJICHUN M KPUCTAILTH3AINH. Y AeTThbHAasl TEeIUI0Ta IUIaBICHUS:
2.12 @)
A==
m
2.13 BHyTpeHHsIsl SHEpTrHsi CrOpaHusl TOIUIMBA. Y JIeIbHAs TEIIOTa CropaHus ToruikBa: ( = Q/m
2.14 [Tpunnumnet padoTe TemnoBbix Asurarenei. KI1J1 terioBoro qurarens
Ipaxmuueckue pabomut
W3mMepeHne yaenbHOW TEIUIOEMKOCTH METAUIMYECKOTO LWIMHIPA; KOJUYECTBA TEIUIOTHI, IOJYYCHHOTO BOJONH KOMHATHOH TeMIepaTypbl
2.15 (hMKCHPOBAHHOM MacChl, B KOTOPYIO OIYIIEH HATPETHIA IMIMHAP; KOIUIECTBA TEIUIOTHI, OTAAHHOTO HATPETHIM IHIMHIPOM, ITOCIE OITyCKaHHS
€ro B BOJIy KOMHATHOM TEMIEpPaTyphl; OTHOCUTEILHON BJIAXKHOCTH BO3/yXa; YICIBbHOW TEIUIOTHI TUIABJICHUS Jibaa. McciemoBaHue W3MEHEHUS
TEMIIEPATYPhI BOABI IIPH PA3IUYHBIX YCIOBUSX; SBJICHUS TEIIOOOMEHA NIPU CMEIIMBAHUH XOJIOIHOM U TOPSUCH BOIBI; IIPOIIECcCa UCTIAPSHMSI
216 Dusuueckue s6ienus 6 npupode: TTOBEPXHOCTHOE HATSHKEHUE M KaWILISIPHBIE SBICHUS B IPUPOJIE, KPUCTAIUIBI B IPHpoJe, n3nydenue ComHia,
3aMep3aHue BOJIOEMOB, MOPCKHE OpU3bl; 00pa3oBaHUE POCHI, TyMaHa, HHEes, CHera
217 Texnuueckue ycmpoiicmeq: KalWJUISAPBI, TPUMEPbl HCHOJIb30BaHUS KPHCTALIOB, XHJIKOCTHBIA TEPMOMETp, NATYMK TEMIIEPATyphl, TEPMOC,
CHUCTEeMa OTOIUICHUS JIOMOB, THTPOMETPHI, ICUXPOMET, TTapoBasi TypOMHA, JIBUTATEIb BHYTPEHHETO CTOPaHHSI
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onektpusanus Tel. J{Ba BUIa dIEKTPHIECKUX 3apsI0B
3.2 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kymona
3.3 3aKOH COXPaHEHUs JICKTPUYESCKOTO 3apsija
3.4 OnexTpuyeckoe mose. Hampspk€HHOCTD 35eKTprdeckoro moss. [IpuHmn cynepno3unmun 3JIeKTPUYeCKHX Mmosel (Ha Ka4eCTBEHHOM YPOBHE)
3.5 Hocwurenu snexTpryeckux 3apsioB. [leiicTBHE DIIEKTPHYECKOTO OIS Ha 3JIEKTPHUYECKUE 3aps/bl. [I[pOBOHUKY U TUAIIEKTPUKU
36 ITocTostHHBIN AnekTpuueckuil Tok. JleicTBus anmekTpudyeckoro Toka. Cuna toka. Hanpspokenue.
I=qg/t,U=A/q
37 DNEeKTpUUECKOE CONPOTURIICHHE. Y IENFHOE 3JIEKTPHUUECKOE COMIPOTHUBIICHUE:
R =pl/S
3.8 3axon OMma [t yyacTka snmekTpuaeckoit memm: | = U/R
3.9 [ocnemoBarenbHOE COENMHEHUE TPOBOTHUKOB!




I, =1, U=U,+U,. R=R +R,
Hapannenbﬂoe COCIMHCHUC ITPOBOAHHUKOB PABHOT'O COMMPOTUBJICHUSA:

qzcg;fzquz;fe:%

i

CMelanHbIe COCAMHCHUA ITPOBOJHHUKOB

Pabota u MmomHOCTH 3ekTpuieckoro Toka. A = Ult, P = Ul

3.10
3akon J[xxoyns — Jlenna:
3.11 2
O=I"-R-t
3.12 OmnbIT Dpcrena. MarHuTHOE MOJIe MPSIMOTO MPOBOJIHUKA ¢ TOKOM. JIMHIHM MarHUTHOW MHIYKIUU
3.13 MarsuTHoOe 1ojie TOCTOSTHHOTO MarunuTa. BzaumozelcTBre OCTOSTHHBIX MarHATOB
3.14 [eiicTBre MarHUTHOTO MOJISl HA TPOBOJAHUK C TOKOM
3.15 OmnbiTel @apanes. SABieHue HIeKTpoMarHuTHOU HHAYKIUH. [IpaBuo Jlenna
Tpaxmuuecxue pabomwl
H3mepeHue 3eKTPUIecKOro COMPOTHBIICHHUS PE3UCTOPA; MOIIIHOCTH AJIEKTPUIECKOr0 TOKA; PadOTHI SJIEKTPUUECKOTO TOKA.
316 HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, BO3HUKAIOIIETO B MPOBOJHHKE (PE3UCTOPBI, JIAMIIOYKA), OT HANpPSDKEHHUS HA KOHIAX MPOBOJHHKA;
3aBHCUMOCTH COITPOTHBIICHHUS OT JUTMHBI IPOBOIHUKA, IIOMIAJHM €0 MOMEPEYHOT0 CEUCHHS U YACTHHOTO COMPOTHBIICHHUS.
[TpoBepka npaBuiIa AJs SJACKTPUUECKOTO HAMPSIKEHUS TIPH MOCIIEI0BATEILHOM COSAMHEHUY IPOBOAHUKOB; IPABUIIA JJISI CHIIBI DIICKTPUIECKOTO
TOKa MPH NapajuIeIbHOM COSAMHEHUH POBOAHUKOB (PE3UCTOPHI H JIAMIIOYKA)
317 Dusuueckue sA61eHUs 6 Npupode: DIEKTPUIECKUE SBICHUS B aTMOcdepe, 3EKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE TI0JIe 3eMIH, Apeid
MIOJIFOCOB, POJIb MATHUTHOTO TOJIST JUIS )KU3HU Ha 3eMie, MOJIIPHOE CHSIHUE
Texnuueckue ycmpoticmea: DIEKTPOCKOI, aMIEPMETP, BOJBTMETP, PEOCTaT, CUETYMK OIEKTPHUYCCKOH DHEPTUH, OSIEKTPOOCBETHTEIBHBIC
3.18 npuOOPkI, HArPEBATEIBHBIC AIIEKTPOIPUOOPHI (TPUMEPHI), IMEKTPUUYCCKHUE TPEIOXPAHUTENH, JICKTPOMArHUT, SJICKTPOIBUTaTeIh MOCTOSHHOTO
TOKa, TEHEPATOP MOCTOSIHHOTO TOKa
3.19 DnekTpoMarHuTHbIC BOJHBL. 111kana ek TpOMarHUTHBIX BOJH
3.20 JlyueBas mozenb cBeta. llpsMonnHeiiHOe pacipocTpaHeHHE CBETa
3.21 3akoH oTpakeHus cBeTa. Ilnockoe 3epkano
3.22 [Ipenomiienue cBeta. 3aKOH NMPETOMIICHUS CBETA
3.23 Jucmepcus cBeta
3.24 JIunza. Xox nyueit B munze. @oxycHoe paccrostHue JTUH3BL. OnTrdeckas cuna aJuase: D = 1/F
3.25 ['ma3 xak onTuyeckas cucrema. Onruieckue nprudopsl
Tpaxmuueckue pabomul
3.26 #HHPar###l3Mepernre ONTUYECKOW CHIIBI COOMparoliel JMH3bI;, (OKYCHOTO PACCTOSHHUS COOHMparoiieit jauH3bl (10 CBOKMCTBY paBEHCTBA

PasMEpPoOB MpeaAMETa 1 I/I306pa)KeHI/I$[, Korga rnmpeaMeET paciioOJIOKCH B ,Z[BOfIHOM (I)OKyce), IOoKa3aTeJIda MpeJIOMIICHUS CTCKIIA.




###HPar#t#lIccnenoBanne cBOHCTBa N300paKeHHUs, TOYYEHHOTO € TIOMOLIBIO cOOMpaloLIel JIMH3bI; U3MEHEHUs (POKYCHOTO PacCTOSHHS ABYX
CJIO’KEHHBIX JIMH3; 3aBUCHMOCTH yIJIa IPEJIOMJICHHS CBETOBOI'O JIyya OT yIJla [IaJIeHUsl Ha TPaHMILIE «BO3JyX — CTEKJIO»

Dusuyeckue s6nenus 6 npupode: 3arMmenust Connua u JIyHsl, 1[BeTa Tel, ONTUYECKHE SIBICHUS B aTMocdepe (uBeT Heba, pedpaxuus, pagyra,

3.27
MHpPaXK)

3.28 Texnuueckue ycmpoticmea. 0OYKH, IEPUCKOIL, POTOATTIAPAT, ONTHYSCKUE CBETOBOIBI

4 KBAHTOBBIE SIBJIEHUS

4.1 PanmuoaktuBHOCTH. Anb(a-, OeTa-, raMma-u3nydeHus. Peaknuu anbha-u Oeta-pacmnana

4.2 OmnbiTel Pesepdopna mo paccessauro anbda-yactun. [Inanerapuas Mogens atoma

4.3 CoctaB aToMHOTO sifpa. M30oTombl

4.4 Ilepron momypacmaaa aTOMHBIX SIAEP

4.5 SnepHbie peakiuy. 3aKOHBI COXPAHEHHUS 3aPsIOBOTO U MACCOBOTO YHCE

46 cDuusuqecxue A67IeHUS 8 npUpode: eCTeVCTBeHHHI?I pPaTuOaKTUBHBIN (DOH, KOCMUYECKUE JTyUYH, PATHMOAKTHBHOE U3TyUYCHHE MPUPOIHBIX MHHEPAJIOB,
JACUCTBUC PAANOAKTHUBHBIX U3JIYYCHUN Ha OPraHu3M YCJIOBCKaA

4.7 Texnuueckue ycmpoticmea. CIEKTPOCKOTI, UHIUBHUYaIbHBIH JO3UMETp, KaMmepa BunbcoHa, siiepHas SJHepreTuka




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

» Ousnka: 7-i knacc: 0a30BbIi ypoBeHb: YUeOHUK; 3-¢ u3nanue, nepepadorannoe [lepeimkun U.M., IBanos A.M. Akumnonepnoe obmiectBo «M3aarenbecTBo
«ITpocBereHue»

» ®usnka: 8- Kmacc: 0a30BBIA YPOBEHb: YUEOHUK; 3-¢ m31anue, nepepadoranHoe llepemmkun .M., BanoB A.M. AxunmonepHoe obmectBo «3garenscTBoO
«IIpocenienne»

» Ousnka: 9-if knacc: 0a30BbIi ypoBeHb: YueOHHK; 3-¢ u3nanue, nepepadorantoe [lepoikun M.M., I'ytauk E.M., IBanos A.W. u 1p. AKIHOHEpHOE
obmectBo «M3marenscTBO «IIpocBemenne»

METOAUYECKHUE MATEPHUAJIbBI U151 YYUTEJISA

1. I'pommeBa O.U. KonTponbHbIe U caMOCTOATENbHEBIE paboTHI IO (u3nke 7 kiacc: kK yuebnuky A.B. Ilepermkuna. @usmuka. 7xkmace. —M.: M3naTenscTBO
«Qx3amen» 2015.

2. Meroanueckoe nocooue k yueOHuky [lepoimkun A.A. ®I'OC. dunonosuu H.B., 2015

3. Coopnuk 3ana4 no ¢pusuke 7-9 k. A.B. [lepwimkun; coct. H.B.®wionosuu.-M.: ACT: Acrpens; Bnagumup BKT, 2011

4. BonkoB B.A. YHHUBepcanbHbBIe TOypOUYHBIE pa3paboTky o ¢usnke: § Kiacc. — 3 —e u3f.. mepepadot. u gon. — M.: BAKO, 2012

5. A.E.Mapon, E.A. Mapon KoHTponbHBIE B caMOCTOSITeNbHBIE paOOTHI 10 pusnke 8 kiacc: k yueOHuky A.B. Ilepeimkuna. @usnka. 8kmace. — M.
WznatensctBo «/Ipoda» 2014,

6. XanHanoB, XanHaHOBa «COOPHHK TECTOB 10 GHU3MKe. 9 KIacc»

7. PeimreBnd «COopHUK 3a1a4 1Mo usuke 9-11 kmaccer

IMNPPOBBIE OGPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET
- http:www.ivanovo.ac.ru/phys

- http:www.history.ru/freeph.htm

- http:phdep.ifmo.ru

- http:physics.nad.ru

- http://www.elmagn.chalmers.se/%7eigor
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