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IHOACHUTEJIbBHAS 3AIINCKA

ITporpamma o (¢u3uKe Ha YpOBHE OCHOBHOI'O OOILEro oOpa3oBaHMs COCTaBJIEHA HAa OCHOBE IOJIOXKEHUH U TpeOOBaHHH K pe3yibTaTaM
OCBOEHHUSI Ha 0a30BOM YpOBHE OCHOBHOH 0Opa3oBarenbHON mporpammebl, mpeactaBieHHbXx B PI'OC 00O, a takxke ¢ yduérom deaepanbHON
paboueii nporpammsl Bocniutanus u KoHuenmuu npenogaBanus yueOHoro npeamera «Pusnkay.

Coneprkanue mporpaMMsl 1o (hPU3MKe HarpaplieHO Ha (JOPMUPOBAHHE €CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYarOIIUXCS M OPTaHU3aLUI0
u3yueHus: (pU3MKM Ha JeATelNbHOCTHOM ocHOBe. B mporpamme 1o (u3Mke y4MTHIBAIOTCS BO3MOXHOCTH y4eOHOro HpeaMeTa B peaau3aluu
tpeboBanuit ®I'OC OOO K MIaHUPYeMbIM JUYHOCTHBIM M METalpeIMETHBIM pe3yjibTaTaM OOydYeHHs, a TaKKe MEXKIPEIMETHBIC CBSA3H
€CTECTBEHHO-HAyUHBIX Y4E€OHbIX [IPEIMETOB Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa3oBaHHUs.

[Tporpamma 1o ¢u3uKe yCTaHABIMBAET paclpeaeieHne y4eOHOro Marepuaia mo rogam o0ydeHus (Mo Kiaccam), mpeiaraeT npuMepHyIo
[I0CJIe/I0BATENbHOCTh HM3YYEHHUS] TEM, OCHOBAHHYIO Ha JIOTMKE Ppa3BUTUS NPEAMETHOIO COJEpXaHMA U y4éTe BO3PACTHBIX OCOOEHHOCTEH
00yJaronmxcs.

ITporpamma no ¢uzuke pazpaboTaHa ¢ LEJIbIO0 OKAa3aHUS METOJMUYECKON MOMOIIM YUUTENIO0 B CO3aHUU paboyeil mporpamMmsl o yueGHOMY
IIpeIMETY.

®du3snKa SBISETCS CUCTEMOOOPA3YIOIIUM Il €CTECTBEHHO-HAYUHBIX Y4eOHBIX MPEIMETOB, HOCKOJIBKY (PM3NYECKHE 3aKOHBI JIEXKAT B OCHOBE
MPOIIECCOB M SIBJICHWH, M3y4aeMbIX XUMHEH, OMOJIOTHEH, acTpoHOMHUEH M (U3MYecKoil reorpadueil, BHOCUT BKJIAI B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, [IpeJoCcTaBIsgeT Haubosee sicHble 00pa3iibl MIPUMEHEHHs] HayYHOTO MeTOo/la O3HAHUSA, TO €CTh CIoco0a MOJyYeHHs JOCTOBEPHBIX
3HAHUW O MHpE.

OpnHa U3 MaBHBIX 33134 (pu3nyeckoro o0Opa3oBaHus B CTPYKType oOIIero o0pa3oBaHusl COCTOMT B (JOPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU
IPaMOTHOCTH M UHTEpeca K HayKe Y 00y4Jaroluxcsl.

W3yuenne ¢u3ukn Ha 0a30BOM YpOBHE HpEANOiaraeT OBJIAJEHHE CIEAYIOIMMH KOMIETEHTHOCTSMH, XapaKTepU3YIOIIUMHU
€CTECTBEHHO-HAYYHYIO I'PaMOTHOCTb:!
® Hay4yHO OOBSICHATD SIBJICHUS;
® OIICHMBAThH M MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHUS;
® HMHTEPIPETUPOBATH JaHHBIE U MCIIOIb30BaTh HAYUHBIE JOKA3aTENbCTBA ISl TIOIY4EHHS BHIBOJIOB.

Ilenn n3ydeHus (U3MKKM Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHus ompenesneHbl B KoHuenmuu npenogaBaHus yuyeOHOTO HpeaMera
«Pu3uka» B o00pa3oBaTenbHBIX opraHuzanusx Poccuiickoit @enepanuu, peanu3yolUX OCHOBHBIE 00111€00pa3oBaTeNIbHbIE MPOrPaMMBL,
yTBepkaEHHOI pemenneM Komerun Munucrepcrsa npocsenienus Poccuiickoit @eneparun (mpotokoit ot 3 aekadpst 2019 r. Ne I1K-4BH).

Heau n3yyenus Ppu3nKu:

e MpHOOpETeHHE MHTEpeca M CTPEMJICHUs O0y4aroIlMXCs K HAyYHOMY M3YUEHHIO NMPHUPOJIbI, Pa3BUTHE MX HHTEIJIEKTYAJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEN;
® pa3BUTHE MPEACTABICHUI 0 HAYYHOM METO/I€ MO3HAHUS U (POPMUPOBAHHE UCCIIEOBATEIHCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;



¢ (opMHpoBaHUE HAYYHOT'O MHUPOBO33PEHUS KaK pe3yJbTaTa U3yuyeHHs] OCHOB CTPOCHUS MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

¢ (opmupoBaHUE MPEICTABICHUA O PO (PU3UKH JUIS Pa3BUTHUS APYTHX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH;

® pa3BUTHE MPEACTABICHUI O BO3MOXHBIX cdepax Oyaymield mpodeccHoHaNbHOM AEATeIbHOCTH, CBSI3aHHOM C (U3MKOM, MOATOTOBKA K
nanbHenIeMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JIOCTIXKEHHE ATHX LIeJIel MPOTrpaMMBbl 1o (pHU3HKe Ha YPOBHE OCHOBHOTO 001IET0 00pa3oBaHus 00ECIIEYMBACTCS PEIICHUEM CIISIYIOIUX 3a4a4:

¢ npuoOpeTeHHE 3HAHUI O TUCKPETHOM CTPOSHHUH BEIIECTBA, O MEXaHUUECKUX, TEIIJIOBBIX, AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e TpUOOpETEHHE YMEHHI OMUCHIBATH U OOBSICHATH (PU3UUECKHE SBJICHUS C UCIIOIb30BAaHUEM MOTYYECHHbBIX 3HAHUM;

® OCBOGHHE METOJOB pEIIECHUS MPOCTEHIIMX pPAcu€THBIX 3aJad C MHCIOJIb30BAaHHEM (PU3WYECKUX MoJelei, TBOpPUECKUX U
MIPaKTUKO-OPUEHTUPOBAHHBIX 337124,

® pa3BUTHE YMEHUH HAOIIOJaTh MPUPOAHBIC SBJICHUS U BBINOJHATH OMBITHI, JJAOOpAaTOpHBIE PabOTHl U AKCIEPUMEHTAIbHBIE HCCICIOBAHUS C
HCI0JIb30BAaHUEM U3MEPUTEIbHBIX IPUOOPOB;

e ocBoeHHEe NpUEMOB paboThl ¢ MHbopMaluell (Gpu3ndeckoro coiep aHusi, BKIOYas WHOOPMALUIO O COBPEMEHHBIX JOCTHKEHUSIX (PU3HUKH,
aHaJIM3 U KPUTHUYECKOE OlIEHWBaHKE HH(OpMAIUY;

® 3HAKOMCTBO cO chepamu MpodecCHOHANBHON AEATENLHOCTH, CBI3aHHBIMU C (PU3UKOH, U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JOCTUXKEHHSIX (PU3MUECKON HAYKU.

CBSI3b C PABOYEM ITIPOT'PAMMOM BOCITUTAHUS IITKOJIbI

Peanu3anus BOCHIHMTATENFHOTO TOTEHIHANA YPOKOB (PH3UKH (YPOUHOH AEATENBHOCTH, ayJUTOPHBIX 3aHATHH B PaMKax MaKCHUMAaJbHO
JOMYCTUMOM y4eOHON Harpy3Ku) npeaycMaTpUBaeT:

- MAaKCUMaJIbHOE UCIOJIb30BaHNE BOCIIUTATEIbHBIX BOZMOXKHOCTEHN COJiepKaHUS YPOKOB AJis (POPMHUPOBAHUS Y O0yUaAIOUINXCS POCCUMCKUX
Tpa,Z[I/II_II/IOHHBIX ,Z[YXOBHO-HpaBCTBeHHLIX u COLII/IOI(y'J'IBTypHBIX HeHHOCTeﬁ, pOCCHfICKOFO I/ICTOpI/I‘{eCKOFO CO3HAHHUA HA OCHOBC I/ICTOpI/I‘IeCKOFO
MPOCBENICHUS; MOJ00p COOTBETCTBYIOIIETO COJEPXKAHUS YpPOKOB, 3aJaHWUN, BCIOMOTATEIBHBIX MaTEPUANIOB, MPOOJEMHBIX CHUTYyarlil It
o0CyXKIeHU;

- BKJIFOUCHHUC B CO}lep)KaHI/Ie ypOKOB LI CJICBBIX OpI/IeHTI/IpOB peByanaTOB BOCIIMTAaHUs, UX yqu B OHpe)IeJ'IeHI/II/I BOCIIUTATCJIBHBIX 3a1a4
YPOKOB, 3aHATHI;

- BI)I60p METOO0B, METOJUK, TCXHOJIOFHfI, OKa3bIBAKIIINX BOCIIUTATCIIBHOC BO3I[GfICTBI/I€ Ha JIMYHOCTH B COOTBCTCTBHUU C BOCIIMTATCIIBHBIM
nacajioMm, OCjabrO U 3aa4aMi BOCIIMTaHUA, HCICBBIMHA OpI/IeHTI/IpaMI/I pGSy'J'IBTaTOB BOCIIMTAaHUA, peanmaumo HpI/IOpI/ITeTa BOCIIUTAHUA B y‘IeGHOﬁ
HEATEIIbHOCTH,

- TpUBJIEYEHHE BHHUMAaHUA OOYYalOIIMXCA K IIEHHOCTHOMY AacHeKTy H3y4yaeMbIX Ha YypOKax MpPEIMETOB, SBJIEHUN MU COOBITHH,
I/IHI/II_II/II/IPOBaHI/Ie 06CY)K,Z[CHI/II71, BBICKaBBIBaHI/Iﬁ CBOCT'O MHCHUA, BLIpa6OTKI/I CBOCI'0O IMYHOCTHOI'O OTHOIILICHUA K I/I3y‘{aeMBIM CO6LITI/I}IM, SABJICHHUAM,
JIALaMm;



- IPUMEHEHNE UHTEPAKTUBHBIX (HOpM yueOHON paboThl — MHTEIICKTYAIbHbIX, CTUMYJIHUPYIOUIMX IT03HABATEIbHYI0 MOTHBAILIUIO, UTPOBBIX
METOAMK, TUCKYCCHUH, JaroINX BO3MOXKHOCTb IPUOOPECTH OIBIT BEACHUS KOHCTPYKTUBHOIO JIMAJIOra; IPyIIOBOM paboThl, KOTOpask y4UT CTPOUTH
OTHOIICHHS U IEHCTBOBATh B KOMAaH/Ie, CIIOCOOCTBYET PA3BUTHUIO KPUTHUECKOTO MBIIIUICHUS;

- OOYXJeHHe 00ydJarouuxcsi coOM01aTh HOPMbI TIOBEJEHHUS, IIpaBUiIa OOILIEHUS CO CBEPCTHUKAMH M IearorndeckUMy pabOTHHKAMU,
COOTBETCTBYIOIINE YKJIay IIKOJIBI, YCTAHOBJIEHHUE U MOMICPIKKY JOOpOXKEIaTeIbHON aTMOC(hEpHI;

- OpraHu3all0 HACTaBHUYECTBA MOTHUBUPOBAHHBIX U 3PYAMPOBAHHBIX OOYUYAIOUIMXCS HaJ HEYCHEBAIOIIMMHU OAHOKIACCHUKAMH, B TOM
qucae ¢ 0COOBIMH 00pa30BaTEIbHBIMHU MOTPEOHOCTAMH, JAIOUIET0 OOYYAIOUIMMCS COLMAIBHO 3HAUYMMBIA OIMBIT COTPYAHHYECTBA W B3aWMHOMU
IIOMOUIY;

- MHULUUPOBAHNUE U TOAJCPIKKY HMCCIIEOBATEIBCKON JESATEIBHOCTH O0YJalOIUXCsl, TUIAHUPOBAHUE U BBHIIIOJHEHUE WHAWBUIYAIBHBIX U
I'PYNIOBBIX IPOEKTOB BOCIIUTATEIbHON HAIIPABJIECHHOCTH.

PesynbraTel equHCTBa Y4eOHOW M BOCIIMTATEIBLHOM JIEATEIFHOCTH OTPaKE€HBI B paszernie paboueil mporpamMmbl «JIMYHOCTHBIE PE3yIbTaThI
u3yueHus yuebHoro npeamera «Ou3nkay Ha ypoBHE OCHOBHOI'O OOIIEro 00pa30BaHUsI».

MECTO YYEBHOTI'O TIPEJIMETA «®U3UKA» B YYHEBHOM IIVIAHE

B cucreme obuiero obpazoBanusi «®usuka» sBIsSeTCs 00sA3aTE€IbHBIM Y4EOHBIM MPEAMETOM, KOTOPBIM BXOAMT B COCTaB IPEIMETHOU
obnacti «EcTeCTBEHHO-HAayYHbIE IPEAMETHI».

Cpok ocBoeHus paboueit mporpammsl: 7-9 kiaccel, 3 roaa

KosnyecTBo yacoB B yueOHOM IUIaHE Ha u3ydyeHue npeamera (34 yueOHble Helenn)

Knacc KomnuectBo yacoB B Heeno KonnyecTBO 4acoB B rox
7 KJj1acc 2 68
8 kiacc 2 68
9 knacc 3 102
Bcero 238

IIpeonazaemviii 6 npocpamme no @usuke nepeueHv 1aOOPAMoOpPHLIX pabom u ONbIMOE HOCUN PEKOMEHOAMENbHbII XapaKkmep, yuumeib
Oenaem 6v100p NpPOBeOeHUsT AOOPAMOPHLIX pPAOOM U ONLIMOE C YYEMOM UHOUBUOYATIbHBIX O0COOEHHOCmel 00y4aruuxcs, CHUcKa
IKCNEPUMEHMATbHBIX 3A0AHUIL, NPeOaeaeMblX 8 PAMKAX OCHOBHO20 20CYOAPCMEEHHO20 IK3AMEHA NO hu3uKe.



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAOLIEro MUpa.
dusuka — Hayka O mnpupoje. SBieHus npupoisl. Pusznyeckue SBJICHUSA: MEXaHUYECKHE, TEIJIOBbIC, 3JIEKTPUYECKHE, MAarHUTHBIE,
CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeanuuHbl. M3mepenue pusnueckux BenuynH. Ousnueckue npudbopsl. [lorpemnocts namMepenuii. MexayHapoaHasi cucrema
eAMHMUII.
Kak ¢usuka v npyrue ecTecTBEHHbIE HAayKu H3Yy4aroT Mpupoay. EcTecTBeHHO-Hay4dHBIH METOJ MO3HAHMS: HAOJIO/IEHUE, MOCTAaHOBKA

Hay4HOT'O BOIPOCA, BBIJIBIJKEHHE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 00bSICHEHHE HaOmogaeMoro spieHus. Onucanne Gu3n4ecKux
SIBJIEHHUU C IIOMOILLI0 MOJEJIEH.

Hemoncmpayuu.

1. MexaHnudeckue, TEIIOBbIE, ANEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SBJICHUS.

2. ®usnueckue MpuOOPHI U MPOLEAYpa MPSIMBIX H3MEPEHHUI aHAJIOTOBBIM U IIU(PPOBBIM IIPHOOPOM.
Jlabopamopnwvie pabomot u onvimel.

Onpenenenre UEHbl JeIEHUs MIKaJIbl U3MEPUTEIBHOIO ITproopa.

H3mepenne paccToOsTHUMN.

W3mepenne 00bEMa KUAKOCTH U TBEPAOTO TeTa.

Onpezenenue pa3MepoB MajbIX TEJ.

N3mepenue temrepatypsl IpH MOMOIIH KUIKOCTHOIO TEPMOMETPA U IaTUMKA TEMIIEPATYPhl.

IIpoBenenue uccnenoBaHusl MO NMPOBEPKE TUIOTE3bl: JAJIBHOCTh MOJNETA IIApUKa, MYIIEHHOI'O TOPU30HTAJIBHO, TeM OOJIbllIe, YeM
00JIbI1IE BBICOTA ITYCKA.

oukrwdE

Pa3nes 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHnue BenecTBa: aToMbl U MOJIEKYJIbI, X pa3Mepbl. OTBITHI, JOKAa3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIECTBA.

JIB>xeHue yacTtull BemecTna. CBs3b CKOPOCTH JIBIIKEHHS YaCTHUIL ¢ TeMIiepaTypoil. bpoyHoBckoe nBmkenue, nuddysus. Bzanmoneiicteue
YaCTHI] BEUIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOEHHUE Ta3oB, KUAKOCTEH U TBEPABIX (KPUCTAIUIMUECKUX) Tesl. B3auMocBsI3b MEXIy CBOWCTBaMHU
BEIIIECTB B PA3HBIX arperaTHBIX COCTOSHUSAX U UX aTOMHO-MOJNEKYISIPHBIM cTpoeHueM. OCOOCHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.

1. HaGmoneHne 6poyHOBCKOTO IBUXKEHUS.

2. HaOmonenue nuddysum.



3.

HaG.HIO,Z[GHI/Ie HBHGHHﬁ, OG'LSICHSIIOH_II/IXCH MPUTAKCHUECM WJIN OTTAJIKUBAHUCM YaCTUILL BCUICCTBA.

Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.

OrneHka AuaMerpa aroMa METOI0M PSJIOB (C UCTIONIb30BaHUEM (oTorpaduii).
OmnbITH IO HAOTFOICHUIO TEIUIOBOTO PACIIMPEHHSI Ta30B.
OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSIKCHHSL.

Pasnen 3. /IBu:keHne U B3auMo/ieiicTBHE TeJl.

Mexannueckoe nBukeHue. PaBHOMepHOE N HepaBHOMepHOe ABMkeHHE. CKopocThb. CpeqHsasl CKOPOCTh IPU HEPABHOMEPHOM JBUKCHHHM.
Pacuér nyt 1 BpeMeHU IBUKCHMUS.

SIBneHue wmHepuMH. 3aKOH HMHEpUMHU. B3amMonelcTBue Tenl Kak IPUYMHA M3MEHEHMsI CKOPOCTH JBMJKEHHUS Tell. Macca Kak Mepa
nHepTHOCTH Tena. [ImoTHocTh BemecTBa. CBsA3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHHULIE 00BbEMA BEILLIECTBA.

Cuna Kak xapakTepucTuka B3auMonencTsus Teil. Cuila ynpyroctu u 3akoH ['yka. Mi3MmepeHue cuibl ¢ IOMOIIBbIO JUHAMOMETpa. SIBiieHne
TATOTEeHUs U cuia Tspkectu. Cuia TshKecTd Ha Jpyrux IutaHerax. Bec tenma. HeBecomocth. CrioskeHue cuil, HANpaBiIEHHBIX 110 OJHON IPSIMOM.
PaBHogelicTByromas cuil. Cuna tpeHus. TpeHue CKONbKEeHUs U TpeHue Nokos. TpeHue B IpupoJe U TEXHUKE.

Hemoncmpayuu.

ouhkwdpE

Habmroienne MexaHn4eckoro JBHKEHUS Tena.

N3mepenne ckopocTu MPsIMOJIMHEMHOTO JIBUXKEHUS.
Habntoienue siBJeHUS] HHEPIIHH.

HaGroienne n3MeHeHus1 CKOPOCTH TP B3aUMOJICHCTBUU TElL.
CpaBHeHME Macc 10 B3aUMOJACHCTBUIO TEIL.

. CioxeHue cuil, HarpaBJIEHHBIX 110 OJTHON MPSIMOIA.

ﬂaﬁopamopubte padomul u onvimol.

agrONE

Onpenenenre CKOPOCTH paBHOMEPHOTO IBUKEHUS (IIapHKa B )KUJIKOCTH, MOJIETH 3JIEKTPUUECKOr0 aBTOMOOMIIS U TaK Jajiee).
Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHHsI Opycka WM HIapuKa 110 HAKIOHHOM MJI0CKOCTH.

Omnpenenenue IOTHOCTU TBEPAOIO TeNA.

OmnbITH, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb pacTshkeHus (1edopMalvn) NpyKUHbBI OT MPHIIOKEHHON CHUJIBI.

OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHMSI OT Beca Tella U XapaKTepa COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nes 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Hasnenne. CriocoObl YyMEHBIIEHUSI U yBeTUYEHUsS JAaBieHus. JlaBieHue raza. 3aBUCUMOCTH JIaBJICHHUS ra3a OT 00b&Ma, TeMIeparyphl.
Hepenaqa JaBJICHU S TBép}IBIMI/I TCJIaMH, )XUAKOCTSIMHU U Ira3aMu. 3akon Ilackansg. ITHeBMaTnueckne MalIMHLI. 3aBUCHMOCTh JaBJICHHUS )XKUIKOCTHU
ot ryounsl. ['mapocraruueckuit mapanokc. CooOrmaromiecs cocysl. [ napaBinyeckiue MeXaHu3MBl.



Atmocdepa 3emnn u atMocdepHoe naBieHue. [IpuunHbl cynecTBOBaHUs BO3AYIIHOM o0omouku 3emnu. Onsit Toppuuennu. M3mepenue
aTMoc(hepHOro naBieHHs. 3aBUCHMOCTb aTMOC(HEpPHOro JaBJi€HHsI OT BBICOTHI Haja ypoBHeM Mops. [Ipubopsl mis uaMepeHus arMochepHOro

JaBJICHHUA.

JleficTBHe >KMIKOCTH W raza Ha IMOTPYXKEHHOE B HUX Telo. BeiTamkuBaromas (apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue Tter.
BosnyxomiaBanue.
Hemoncmpayuu.

1.

Nk WN

3aBUCHUMOCTD JaBJICHUS ra3a OT TEMIIEPATYPHI.

[lepenaua naBaeHUs KUIKOCTHIO U Fa30M.

Coobmaromuecst Cocyabl.

I'mapaBnuueckuit mpecc.

[IposiBnenue aecTBus aTMOChHEpPHOTO JTABJICHHUS.

3aBHCHMOCTH BBITAIKUBAIOLIEH CHIIBI OT 00bEMA MOTPYKEHHON YaCTH TeNa U TUIOTHOCTH SKUKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUJIbI BECY BBITECHEHHOM KUJKOCTH.

VYcnoBue miaBaHus TeN: MJIABAHUE WK MTOTPYKEHHUE TeJl B 3aBUCUMOCTH OT COOTHOUIEHUS IJIOTHOCTEH TeNa U KUJKOCTH.

Jlabopamopnusie pabomovt u onvimol.

1.
2.
3.
4.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOjie 0T 00bEMa NOrpyKEHHOMN B )KUAKOCTh YaCTH Tela.

Onpenenenre BITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B HKHUJIKOCTb.

IIpoBepka HE3aBUCHUMOCTH BBITAIIKUBAIOLIEN CUIIBL, ACUCTBYIOLIEH HA TEJIO B )KUJIKOCTH, OT Macchl Tela.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIbI, AEHCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT 00BbEMA MOTPYKEHHOH B

KUIKOCTH 4aCTH TCJIAa U OT INIOTHOCTH XUIAKOCTH.

5.

KoHcTpynpoBaHnue apeomMeTpa Wid KOHCTPYUPOBAHHE JOAKHU U ONpe/ieeHue €€ Tpy3010/bEMHOCTH.

Pa3nes 5. PaGoTa m MomiHOCTh. JDHeprus.

Mexannueckasi pabota. MOITHOCTb.

[TpocTeie MeXxaHU3MBIL: pblyar, 0J0K, HaKJIOHHAsI MJI0CKOCTh. [IpaBuio paBHoBecus pblyara. [IpuMeHeHue npaBuia paBHOBECHS pblyara K
61o0ky. «3onotoe npasuiio» mexanuku. KI1/I nmpoctsix Mexanu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. Kuneruueckasi 1 noreHuuanbHas sHeprus. [IpeBparenre oqHOro Buia MEXaHMUECKON S3HEPTUH B IPYroi. 3aKoH
COXpaHEHUs DHEPTUH B MEXAHHUKE.

Hemoncmpayuu.

1.

IIpumepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopnwvie padbomovt u onvimol.



1. Ompenenenue paboThI CUIIBI TPEHHSI IPH PABHOMEPHOM JBIM)KEHUH TeJIa TI0 TOPU3OHTATIBHOM MOBEPXHOCTH.
2. UccnenoBaHue yciaoBUM paBHOBECHUS pbluara.

3. Namepenue KIIJ] HaKIIOHHOM TIOCKOCTH.

4. V3yueHue 3aKOHa COXPAHEHUSI MEXaHUYECKON SHEPruH.

8 KUIACC

Pa3nen 6. TemuioBble siBJIeHUS.

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO--KMHETUYECKOM TEOpUr CTPOEHHs BellecTBa. Macca UM pa3mepbl aTOMOB M MOJEKyJI. ONbITHI,
MOATBEPKIAIOIINE OCHOBHBIC MOJOKEHHS MOJIEKYJISIPHO-KMHETUYECKON TEOpHUH.

Monenu TBEPAOTO, )KUIKOTO M ra3000pa3HOro coctossHui BemecTBa. Kpucrammueckue u amopdusie Tena. OObsiCHEHUE CBOMCTB ra3os,
KUIKOCTEH W TBEPIBIX TEI HA OCHOBE MOJIOKEHHH MOJIEKYISIPHO--KUHETHYECKON Teopuu. CMayMBaHWE U KaNWJUISPHBIC SBJICHUA. TeIoBoe
paciipeHue u cxaTue.

Temnepatypa. CBsizb TEMIEPATYPBI CO CKOPOCTHIO TEIJIOBOTO JBMXKEHUS YacThll. BHyTpenHnss sueprusi. CriocoObl U3MEHEHUS] BHYTPEHHEH
SHEPTHUU: TEIJIoNepeaaya U coBepieHue padoTel. Buibl Terionepenayn: TemIONpOBOIHOCTb, KOHBEKIINS, U3TyUCHHE.

KonmuecTBo TemnoTel. YenbHas TEIIOEMKOCTh BemlecTBa. TeIIOOOMEH M TEIUIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOTO OaaHca.
[InaBneHve u OTBepJeBaHUE KPUCTAIIMYECKHX BEIIECTB. YJeNbHas TeruioTa IuiaBieHus. [lapooOpazoBanue u konaeHcanus. Mcmapenwue.
Kumnienne. VY nenpHas Termiora napoodpa3oBaHus. 3aBUCUMOCTb TEMIICPATyPhl KUTICHHS OT aTMOC(HEPHOTO JTaBJICHUS.

BrnaxxnocTs Bo3ayxa.

DHeprus TOIIMBA. Y IeJbHAs TEIJIOTa CTOPAHMSL.

[Tpunuumne! padots! TerioBbix aeurareneii KI1/l rerioBoro apuratens. TerioBble BUTATEIN U 3alllMTa OKPYKAIOIIEH CPeIbl.

3aK0oH COXpaHEHUs U IPEBPAILICHUS SHEPTUHU B TEIUIOBBIX MPOIleccax.

Hemoncmpayuu.

Habntonenue OpoyHOBCKOTO ABHKEHHS.

Ha6mronenue quddysun.

HaGnroneHue siBieHU cMaunBaHUs U KalTWJUISIPHBIX SIBJICHUH.
HabutoieHue TemnoBoro pacivpeHust Ted.

W3meHeHue naBneHMs ra3a Mpu M3MEHEHUH 00bEMa 1 HarpeBaHUM WIIA OXJIAXKICHUH.
[IpaBuiia u3MepeHus TeMieparypsbl.

Bunel teronepenayu.

OxJaxieHre Ipy COBEpUIEHUH PabOThI.

. HarpeBanue npu coBepIiieHnu paboThl BHEITHUMH CHIIAMH.

lO CpaBHeHHE TEMI0EMKOCTEN pa3TuYHbIX BEIECTB.

LCoNoOA~RWNE



11. HaGmroneHue KUATICHUSI.

12. HabmroneHre nocTOsSHCTBA TEMIIEPATYPhI MPH TUIABJICHUU.

13. Mojenu TemIoBBIX IBUTATEICH.

Jlabopamopnuvie padbomot u onvimeol.

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TIPUTSKEHUSL.

OnpIThI 10 BRIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOW COJIM WIIM caxapa.

OnbITH 10 HAOTIOICHHUIO TETIOBOTO PACIIMPEHHUSI TA30B, JKUIKOCTEH U TBEPBIX TEI.

Onpenenenue AaBieHUs BO3yXa B OaJUIOHE MIMTPHIIA.

OMBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3AyXa OT €ro 00bEMa U HarpeBaHUs WU OXJIAXKICHHUSL.
[IpoBepka rumnoTe3bl TMHEHHONW 3aBUCUMOCTH JITMHBI CTOJIOUKA KUKOCTH B TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTyphl.
HaGurotenne n3MeHeHusl BHYTPSHHEH YHEPTUU TeJla B Pe3yJIbTaTe TEIUIONepe1aun U paboThl BHEITHUX CHIL.
HccnenoBanue siBieHus TEII00OMeHa MpU CMEIIMBAHUH XOJIOIHOM U Topsiueid BOJBI.

. Omnpezenenne KOJIMYECTBA TEIJIOTHI, TOJYYEHHOTO BOJION MPH TEIJIO00OMEHE ¢ HAarpeThIM METAUTMYECKUM IIHJIUHIPOM.
10 Omnpenenenue ynenbHON TETIOEMKOCTH BELIECTBA.

11. WccnenoBanue npoiiecca HCHapeHHUs.

12. OmnpeneneHrie OTHOCUTENBHON BIKHOCTH BO3yXa.

13. Omnpenenenue yaenbHON TETIOTHI TUIABJICHUS JIbJIA.

CoNok~wWNE

Pa3nen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJIEHHS.

Onektpu3anus Ten. J[Ba poma anekTpuyeckux 3apsaoB. BzammoneiicTBue 3apsikeHHbIX Tell. 3akoH KynoHa (3aBHCHUMOCTH CHIIBI
B3alMOJICHCTBUS 3apsKEHHBIX TEJl OT BEJTMYMHBI 3apsI0B U PACCTOSHUS MEXY T€JIaMH).

OnexTpudeckoe mnoje. Hampspk€HHOCTh 3neKTpuyeckoro moss. [IpMHIMI Ccymeprno3uLMU 3IEKTPUUYECKUX Mojed (Ha KadyecTBEHHOM
YpOBHE).

Hocurenu snekTpudeckux 3apsaoB. JJIEMEHTapHbIA dnekTpuueckui 3apsan. Ctpoenue atoma. IIpoBOAHMKM M OUAIEKTPUKU. 3aKOH
COXPAHEHHUS ANEKTPUUYECKOTO 3aps/a.

ONEKTPUYECKUHA TOK. YCJIOBHSI CYLIECTBOBAHUS DJIEKTPUUECKOrO TOKA. MICTOUHMKM MOCTOSIHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOTO TOKA
(TernnoBoe, XMMUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onexkrpuueckad 1enb. Cuna Toka. DnekTpuyeckoe HampsbkeHue. CONpOTHBIIEHHE MPOBOIAHMKA. Y IEIBHOE CONPOTUBIICHHE BEIIECTBA.
3axon Oma g yuactka nenu. [locnenoBarensHoe U napayieIbHOE COETUHEHUE POBOIHUKOB.

Pabota 1 MOLTHOCTB 3JEKTpUYECKOro Toka. 3akoH Jlxoyns—JIeHna. DieKkTpuyeckre Lend U MOTPeOUTENH 3JIEKTPUUECKOM SHEpruu B
obITy. KopoTKoe 3ambIKaHHeE.



[TocTostHHBIE MAarHUTHL. B3anmoielicTBUE MOCTOSIHHBIX MarHUTOB. MaruutHoe mnoje. MarHuTHoe 1moJie 3eMJId U €ro 3HaUY€HUe IS )KU3HU
Ha 3emuie. OnbIT Opcrena. MarHuTHoOe 1ose 3JeKTPpUYEcKoro Toka. IlpuMeHnenue 3;eKTpoMarHuToB B TEXHUKE. /[elicTBMe MarHUTHOTO MOJIS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJBUTATENH MTOCTOSHHOTO TOKa. Mcronb30BaHKe 3IEKTPOIBUTaTeel B TEXHUYECKUX YCTPOUCTBAX U Ha TPAHCIIOPTE.
Onbiter @Dapanes. SABieHue dneKkTpoMarHuTHOM wHAYKIHH. [IpaBuno Jlenna. DnekrporeHeparop. CrocoObl MONIYYCHHS SJIEKTPUUECKON
SHEPTUU. DIIEKTPOCTAHLIMU HAa BO3OOHOBISIEMBIX HCTOYHUKAX YHEPTHUU.
Hemoncmpayuu.
1. DnexTpusanus tei.
JIBa poia JIEKTPUYECKUX 3apsA0B M B3aUMOJECHCTBUE 3apsKEHHBIX TEll.
YCTpOUCTBO U IEHCTBUE IEKTPOCKOIIA.
DneKkTpocTaTU4eCcKas MHIYKIHUS.
3aKOH COXpaHEHUs ICKTPUUCCKUX 3aPsI0B.
[IpoBOIHMKYU U AUBIIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHHUH 3JIEKTPUYECKOTO OIS,
HcToyHnKy OCTOSIHHOTO TOKA.
JIeNCTBUA dIEKTPUYECKOTO TOKA.
0. DnexTpu4eckuii TOK B )KUIKOCTH.
11. T"a30BbIi pa3ps.
12. U3mepeHue cUiibl TOKA aMIIEPMETPOM.
13. U3mepenue 31eKTPUIECKOT0 HANPSHKEHUS BOIETMETPOM.
14. Peoctat 1 Mara3uH COMpPOTUBIICHHIA.
15. BzaumopelcTBHE MOCTOSTHHBIX MarHUTOB.
16. MonenupoBaHuEe HEBO3MOXKHOCTHU Pa3AeNeHUs MOTIOCOB MarHUTA.
17. MopaenupoBaHre MAarHUTHBIX MOJIEH TOCTOSIHHBIX MarHUTOB.
18. OmeIT Dpcrena.
19. MarauTHOE 1oJjIe TOKa. DIeKTPOMArHuUT.
20. [leiicTBHME MarHUTHOTO TOJI HA TIPOBOJHUK C TOKOM.
21. DnexTpoaBUTATENb MOCTOSTHHOTO TOKA.
22. VccnenoBanue SIBJICHUS SJICKTPOMArHUTHON HMHTYKITUH.
23. OmbiTer @apanes.
24. 3aBUCUMOCTD HAIMPaBIICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBHIA €0 BOZHUKHOBEHHUSI.
25. DIieKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomul u onvimol.
1. OmbIThI 10 HAOIOACHUIO JIEKTPHU3AIMN TEJT HHAYKIIUEH U MPHU COMPUKOCHOBEHHH.

BOoNoOR~WN



Noakown

HccnenoBanue AeCTBUS AIEKTPUUECKOTO MOJIS Ha TPOBOJIHUKHU U TUAJIEKTPUKH.

COopka u mpoBepKa padOoThI JIEKTPHUUECKOH IETH MOCTOSHHOTO TOKA.

W3mepenue u perysinpoBaHue CUIIbI TOKA.

W3mepenue u peryinupoBaHue HalpsHKeHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HAIIPSKEHUS Ha PE3UCTOPE.
OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH JJIEKTPUUYECKOIO CONPOTUBJICHHS MPOBOJHMKA OT €ro JUIMHBI, IUIOIIATU MOIMEpEeYHOTro

CCUCHUA U MaTCpuaa.

8.
9.

10.
11.
12.
13.
14.
15.
16.
17.

KaTyIIIKE.
18
19
20
21

[TpoBepka mpaBuIa CI0KEHUS HAPSHKEHHUH TPH ITOCIIE0BATEIHOM COSIMHEHNH JIBYX PE3HCTOPOB.
ITpoBepka mpaBuiia I CHIIBI TOKA NIPU HapauIeIbHOM COSIUHEHUH PE3UCTOPOB.
Omnpenenerne pabOTHI AIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OmnpeneneHre MOITHOCTH AJIEKTPUUECKOTO TOKA, BBIACISIEMON HAa PE3UCTOPE.
HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HAYILETO Yepe3 JaMIIOUKy, OT HAlpsHKEHHs Ha HEil.
Onpenenenne KII/] narpeBarens.
HccnenoBanre MarHUTHOTO B3aMMOJICHCTBUS TOCTOSIHHBIX MarHUTOB.
I/I3yquHe MAaravMTHOI'O I10JIA IIOCTOSAHHBIX MAardHuTOB ITPH UX O6’I)€III/IHGHI/II/I " pa3aCICHUN.
HccnenoBanue AeHCTBUS 3JIEKTPHUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OHI)ITBI, ACMOHCTPHUPYIOIIUEC 3aBUCUMOCTDL CHJIBL B3aHMOI[eI>JICTBPIH KaTyllKy ¢ TOKOM U MariuTa OT CUJIbI TOKa W HaIllpaBJICHUA TOKAa B

. M3ydyeHue neicTBus MAarHUTHOTO TOJISL HA POBOJIHUK C TOKOM.

. KoncrpynpoBanue u nzydenue paboThl 2JIEKTPOIBUTATES.

. N3mepenne KIIJI asekTpoaBUraTeIbHON YCTAHOBKH.

. OnpITBl MO  HCCINEAOBAaHUIO SIBJICHUS AJIEKTPOMATHUTHOM WHIAYKUUU: HCCIEJOBAaHUE HW3MEHEHUM 3HAUYE€HHs M HalpaBiICHUS

HHAYKOUOHHOI'O TOKA.

9 KUIACC

Pa3nen 8. Mexanuyeckue siBJIeHUsI.

Mexanuueckoe aBmkeHue. MartepuanbHast Touka. Cucrema otcuéra. OTHOCHUTENBHOCTh MEXaHMYECKOro JBHKeHUs. PaBHOMepHOe
psIMOJIMHENHOE IBMkeHHE. HepaBHOMepHOe mnpsMosnHElHOe naBwkeHue. CpenHsdss M MTHOBEHHas CKOPOCTb Tella IPpU HEPABHOMEPHOM
JBIKEHUH.

Yckopenue. PaBHOyckopeHHOe MpsiMosnHeiiHoe BuxkeHne. CBobogHoe nagenne. OnbIiTol [anues.

PaBHOMepHOE aBmxkeHHE 1O OKpyxkHOocTH. [lepuon m dacrota oOpameHus. JImHeiHas u yrioBas ckopocTu. LleHTpocTpemMurtensHoe
YCKOPEHHE.

ITepssriit 3akoH HeroToHa. Bropoit 3akon Hetorona. Tperuit 3akon Hertorona. [TpuHIMn cynepno3unmu Cuil.



Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TPeHUS CKOJIBKEHUS, CUIIa TPEHUS ITOKOsI, APYT'He BUIBI TPEHHS.

Cuna TsXKEeCTH M 3aKOH BCEMHMPHOIO TATOTEHHUs. YCKOpeHue cBoOoaHoro mnageHus. Jpwxkenue mnaner Bokpyr Connua. Ilepas
KocMHu4ecKasi CkopocTb. HeBecoMocCTh U neperpys3ku.

PaBHOBecue MaTepuanbHOW TOYKH. AOCOIIOTHO TBEpHOE Teno. PaBHOBecue TBEPAOIO Tena C 3aKpeIIEHHON OChbIO BpallleHHs. MOMEHT
cuibl. LleHTp TsKecTH.

Nmnynse Tena. 3mMeHnenne umnynbcea. MIMIynbce cuiibl. 3aKOH COXpAaHEHUsI UMITYJIbCca. PeakTHBHOE IBUYKEHHUE.

Mexanuueckasi pabota u MomHOCTh. PaboTa cun Tsbkectd, ynpyroctH, Tpeaus. CBsi3b sHepruu u padotel. [loTeHnmanbHas sHeprus Tena,
MOJIHATOIO HaJ MOBEPXHOCThIO 3eMiM. [loTeHnnanbHas sHeprus cxatoil npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETHUECKON SHEPIUH.
3aKOH COXpaHEHMSI MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaGmoneHne MexaHU4ecKOro JBM)KEHUS Tela OTHOCUTENBHO Pa3HBIX TENl OTCUETA.

2. CpaBHeHue NyTel ¥ TPAEKTOPUI IBUKEHUS OJTHOTO U TOTO K€ Tela OTHOCUTEJIBHO Pa3HbIX TNl OTCUETA.

3. M3mepeHue CKOPOCTH U YCKOPEHHS MTPSIMOJIMHEHHOTO IBUKCHHUS.

4. VccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOI'O IBUKEHHUS.

5. HaOmronenne IBMKEHUS Tea MO OKPYKHOCTH.

6. HaGmroieHne MexaHUYeCKHX SIBICHUH, IPOUCXOAALINX B cucTeMe oTcuéra «Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU
OTHOCHUTEJIbHO KaOUHEeTa (PU3HUKH.

7. 3aBUCUMOCTb YCKOPEHHMS TeJla OT MACChl TeJla M JeHCTBYIOIIEH Ha HETO CUJIbI.

8. HalOmroeHne paBeHCTBA CHJI IPH B3aMMOICHCTBUH TEIL.

9. M3meHeHue Beca Teja IPU YCKOPEHHOM JIBUKECHUH.

10. Tlepemaya nmmysbca MpU B3aUMOJICHCTBHUH Tell.

11. IlpeoGpa3oBaHUs SHEPTHH IPU B3AUMOJICHCTBUH TEI.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aHMMO/ICHCTBHUH.

13. CoxpaHenue uMmnysbca Ipu abCOJOTHO YIIPYroM B3aUMOJCHCTBUN.

14. HalmroneHne peakTUBHOTO ABUKECHHUS.

15. CoxpaHeHue MEXaHUYECKOH SHEPTHH MTPU CBOOOTHOM Ma/ICHHUH.

16. CoxpaHeHue MEXaHWYECKON SHEPTHH MIPH ABMKEHUH TEJIa IO IEHCTBUEM TPYKUHBI.

Jlabopamopuvie padomol u onvimel.

1. KoHcTtpyupoBaHue TpakTa Jjs pa3roHa U JaJbHEHIIEro paBHOMEPHOTO JIBUYKEHUS IIApUKa UM TEIEKKHU.

2. OmnpeneneHue cpeiHeil CKOPOCTH CKOJIbKEHUs OpyCKa WM ABMKEHHS IApUKa MO HAKIIOHHOM IJIOCKOCTH.

3. Omnpenenenne yCKOpEHUs Teja MPH PAaBHOYCKOPEHHOM JBIKEHHUH 0 HAKJIOHHOHN TTIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JBIKEHHH 0€3 HadallbHOW CKOPOCTH.



5. [IpoBepka rumoTessl: €Clid MpU PaBHOYCKOPEHHOM JIBIDKEHUU 0€3 HA4allbHOW CKOPOCTH IMYTH OTHOCSTCS KaK Psii HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE TPOMEKYTKH BPEMEHU OJTMHAKOBHI.

6. MccnenoBanue 3aBUCIMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHUJIBI HOPMAJIBHOTO JIABJICHUSI.

7. Onpenenenne K03 HUIMEHTA TPEHUS CKOJIBKEHUS.

8. Omnpenenenue xECTKOCTH MPYKHUHBI.

9. Omnpenesnenne pabOTHI CHIIBI TPEHUS PH PABHOMEPHOM JBH)KEHUH TEJa 10 TOPU30HTAIBLHON TTOBEPXHOCTH.

10. Omnpenenenue pabOTHI CHIIBI YIIPYTOCTH MPH MOIBEME TPY3a C UCIOIB30BAaHUEM HETIOABHYKHOTO H MTOJIBUKHOTO OJIOKOB.

11. U3ydenwue 3akOoHA COXpaHECHUS SHEPTHH.

Pa3zgen 9. Mexannueckue Ko1e0aHus U BOJHEIL.
KonebarenpHoe aprkeHne. OCHOBHBIE XapaKTEPUCTHKH KOJCOAHWI: MEpUOJ, 4acToTa, aMIUIATyJa. MareMaTHYecKHid M MpPYKUHHBIA
MmasTHUKH. [IpeBpaliienne s3Hepruu npu kosaedaTeaIbHOM JABUKCHUU.
3aryxaroiue Kosuebanus. BoinyxaeHHble kosebanus. Pesonanc. Mexannueckue BosHbl. CBoiicTBa MexaHUuYecKuX BoJH. [IpononbHble 1
IIOTepeYHbIe BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh €€ paclpocTpaHeHus. MexaHUuuecKue BOJIHBI B TBEPAOM TeJle, CEHCMUUYECKUE BOJIHBI.
3ByK. I'poMKOCTB 3ByKa 1 BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3ByK u ynbTpas3ByK.
Hemoncmpayuu.
1. HaGmonenue KoneGaHuii T MO JeHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habntonenue xoneOaHuil rpy3a Ha HUTH U Ha TIPY’KUHE.
Habnronenne BBIHYXICHHBIX KoJIeOaHUI U pe30HaHCca.
Pacnipoctpanenue npoJoabHbIX U MONEPEUHBIX BOJIH (Ha MOJIENN).
HabintoieHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTMUYECKHI pe30HaHC.
JIaﬁopamopubze pabomot u onvimol.
OmnpezeneHne 4acTOThI U MEpHOAA KoeOaHUH MaTeMaTHYeCKOro MasiTHUKA.
Omnpenenenre 4acToThl ¥ Mepro/ia KoueOaHuil MPy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NEpHOAA KOJIeOaHNH MOABEIICHHOTO K HUTH I'Py3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCMMOCTHU NIEpHO/a KOJIeOaHUH NPY>KMHHOTO MasiTHUKA OT Macchl rpy3a.
ITpoBepka HE3aBUCUMOCTH MEPHO/Ia KOJIeOaHuH rpy3a, MOABEIIEHHOT0 K HUTH, OT Macchl rpy3a.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IIepro/ia KoieOaHui NPYKMHHOTO MasiTHUKA OT Macchl Ipy3a U AKECTKOCTU MPYKUHBI.
N3mepenue yckopeHHst CBOOOIHOTO MaACHUSI.

SRR

NoabkowhE

Paznes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJIHBI.



ONEeKTpOMarHUTHOE TOJ€. OJIEKTPOMArHUTHbIE BOJIHBL. (CBOMCTBA 3JEKTPOMAarHUTHbIX BoJH. llIkanma 53I€KTpOMarHUTHBIX BOJIH.
Hcnonb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSA3H.

DnexTpoMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBbIE cBOlCTBA CBETAa.

Hemoncmpayuu.

1. CpoiicTBa 371€KTPOMarHUTHBIX BOJIH.

2. BonHoBbIE CBOMCTBA CBETA.

Jlabopamopuusie pabomot u onvimol.

1. M3ydeHue CBOMCTB 3IEKTPOMArHUTHBIX BOJIH C TIOMOILBbIO MOOMIIBHOTO TenedoHa.

Pa3gen 11. CBeToBLI€e SIBJICHUS.
JlyueBast monenb cBera. Mcrounuku cera. Ilpsmonuneiinoe pacnpoctpanenue cBeta. 3atmenus Coimnua u Jlynel. OTpaxkeHue cBera.
[1nockoe 3epkasno. 3aKOH OTpa)KEHUs CBETA.
[Ipenomiienne cBeta. 3akoH mpesnomieHus cBera. [loaHoe BHyTpeHHee OTpakeHue cBeTa. lcnosib30BaHHME IOJHOTO BHYTPEHHETO
OTpPa)KE€HUS B ONITUYECKUX CBETOBOJAAX.
Jlmaza. Xox sydueid B nuH3e. Onrumyeckas cuctema (oroarmapara, MHKPOCKONA M TeliecKoma. [J1a3 Kak ONTHYecKas CHUCTeMa.
bin3opykocTh U 1abHO30PKOCTb.
Paznoxenue 6enoro cera B criektp. OnbiTel HptoToHa. CliokeHHe ceKTpalibHbIX LBETOB. /lucnepcus ceera.
Hemoncmpayuu.
1. IlpsmonuHelHOe pacpOCTPaHEHUE CBETA.
OTtpaxkeHue cBera.
[Tonyuenne n300paxeHUil B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.
OnTruyeckuii CBETOBO/I.
Xon ntyueil B coOuparole auHse.
Xop Jiydel B pacCenBaroLIEeH JIMH3E.
[Tonmy4yenne n300pa’keHUI C TOMOIIBIO JIMH3.
. [punuun neictBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Mopens riasa.
11. Paznoxenue 0enoro cBeTa B CIEKTP.
12. TlonydeHue 6enOro cBeTa MPH CI0KEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie padbomot u onvimel.
1. WccnenoBanue 3aBUCUMOCTH YTJIa OTPaKEHUS CBETOBOTO JTy4ya OT yIJia MajeHHsI.
2. V3yyeHne XapakTepUCTUK N300paskeHUs MpeIMeTa B TUIOCKOM 3epKalie.

©CoNoOR~WN



HccnegoBanue 3aBUCUMOCTH YTIJia MPEJIOMIIEHUSI CBETOBOIO JIyya OT YIJIa MMaJIeHUsI Ha TPAHUIE «BO3TYX—CTEKIION.
[Tonyuenne n300paskeHHI ¢ ITOMOIIIBIO COOMPAIOIICH JTNH3HI.

Onpenenenne GOKYCHOTO PaCCTOSHUS U ONITUYECKOM CHIIBI COOMPAOIIEH JTMH3BI.

OnbITHI 1O Pa3JIKEHUIO OEJIOT0 CBETA B CIIEKTP.

OMnBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB IIPH UX HAOTIOACHUH Yepe3 IBETOBBIC (DUIBTPEHI.

No ko

Pa3nes 12. KBaHnTOBBIE sIBJICHUS.

OmnbiTel Pesepdopna m nnanerapHas mozaenb atoma. Mogjens aroma bopa. Mcenyckanue u morsiomieHue cBera aroMoM. KBaHTBI
JInHelyaTele CIIEKTPBI.

PangunoaktuBHOCTh. Anb(da-, Oera- u ramma-usiaydeHus. CtpoeHue aTtoMHoro sjapa. HykimoHHas mojens atoMHoro sjapa. M3oTomsl.
PannoaxtusHble npeBpanieHus. llepron nosypacnana arTOMHBIX s11€Ep.

SnepHple peakuuu. 3aKOHBI COXPAHEHMS 3aps0BOIO U MAaCCOBOIO YMCEN. DHEPrus CBs3U aTOMHBIX sfep. CBs3b MacCchl U JHEPIUU.
Peakuuu cuntesa u nenenus siuep. Mcrounuku snepruu CosiHua U 3BE3 1.

SAnepnas sHepreruka. JleiicTBUs paJuOaKTUBHBIX U3JIyY€HUIN Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTphl U3Iy4eHUs U MOTJIOIIEHUS.

CrieKTphl pa3auyuHbIX I'a30B.

Crnektp Bonopoza.

Habmronenune TpexoB B kamepe Buibcona.

PaGota cuérurka HOHU3UPYIOMINUX U3TYUCHHIH.

. Perucrpanus uznydeHust NpupoaHbIX MUHEPAJIOB U MPOYKTOB.

ﬂaﬁopamopubte padomul u onvimol.

1. HaGmroneHue CrIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3ITyYEHUS.

2. ccnenoBaHue TPEKOB: M3MEPEHHUE YHEPTUN YACTHILIBI [T0 TOPMO3HOMY IyTH (110 hoTorpadusm).

3. N3mepenue painoakTHBHOTO (poHa.

IToBTOpHTEIBLHO-0000 A0 MOYTb.

[ToBTOpUTENHEHO-0000IIAIOIIMI  MOJIYJIb TMpPEIHA3HAYEH JIsi CHUCTEMaTH3allid U OOOOIICHHS NPEIMETHOTO COJEPKaHUsI M OIbITa
JeSTeNbHOCTH, IPUOOPETEHHOTO MPU M3YYEHHUHU BCEro Kypca (PM3MKH, a TaKXKe JUIsl MOATOTOBKH K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHY I10
¢u3uke 115 00yyaromuxcs, BBIOpaBIIUX 3TOT Y4€OHBIN MpeaMeT.

[lpy u3y4eHUH NTAHHOTO MOJIYJS PEaTU3yloTCsd M CHUCTEMATH3HPYIOTCS BHJbI JEATEIBHOCTH, HAa OCHOBE KOTOPBIX OOECIeYHnBaeTCs
JOCTHKEHHE MPEIMETHBIX W METallpeIMETHBIX IJIaHUPYEMbIX pPe3yJabTaTOB OOyueHus, (popmupyeTrcs eCTeCTBEHHOHay4dHasi I'PaMOTHOCTb:
OCBOCHHE HAyYHBIX METOJOB HCCIICOBAHUS SIBICHUH MPUPOJAbI U TEXHUKH, OBIAJICHUE YMEHUSIMHU OOBSICHATH (PU3NUYECKHE SBICHUS, TIPUMEHSISA
MOJIy4YE€HHBIE 3HAHMSI, PelllaTh 3a7aud, B TOM YHCJIE KAUECTBEHHbIE U AKCIIEPUMEHTATIbHBIE.

ouhkwdpE



[TpuHIMNHAIBHO NEATENIFHOCTHBINA XapaKTep JaHHOTO pas3zelia peaju3yeTcs 3a CU€T TOro, 4To OOydaronivecs BBIOMHSIOT 3a/aHus, B
KOTOPBIX UM IIPEIIaracTcs:

Ha OCHOBE IOJIyYCHHBIX 3HAHHHM PACMO3HABATH M HAYYHO OOBACHATH (PU3NYECKHE SIBICHUS B OKpPYXKAIOIIEH MPUPOJAE M MOBCEIHEBHOMN
KU3HY;

UCTIOJIb30BaTh HAYYHBIE METOBI UCCIIEAOBAHUS (DU3MUECKHUX SIBICHUH, B TOM YUCIIE JUIS IPOBEPKH TUTIOTE3 M TOJTYYECHUS! TEOPETHYECKIX
BBIBOJIOB;

OOBSICHATH HAay4YHBIE OCHOBBI HanOoJsiee BaKHBIX IOCTIDKCHHH COBPEMEHHBIX TEXHOJIOTHH, HAalpUMEp, MPAKTHYECKOTO HCIOIb30BAHUS
Pa3IMYHBIX UCTOYHUKOB YHEPIrUU HA OCHOBE 3aKOHA IIPEBPAILICHNS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB DHEPIUH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA3OBAHUA

N3yuenne (u3MKU Ha ypOBHE OCHOBHOIO OOLIEro oOpa3oBaHMs HANpPABICHO Ha JIOCTUIKEHUE JIMYHOCTHBIX, METAlPEIMETHBIX MU
IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB.

B pesynbrate u3ydeHus (U3MKU HAa ypOBHE OCHOBHOIO oOIIero obpa3oBaHus y oOyuaromierocs OyayT cOpMHUpOBaHbI CleayroIIue
JIMYHOCTHBIE PE3YJIbTATHI B YACTHU:

1) maTpMoOTH4€eCKOro BOCTIUTAHMS

- IPOSIBJICHNE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (PU3NYECKON HAYKH;

- IEHHOCTHOE OTHOIIEHUE K IOCTUKEHUSAM POCCUNHCKUX YUEHBIX--(DU3UKOB,;

2) rpaIaHCKOI0 1 TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K aKTHMBHOMY Y4acTHIO B OOCY)XIEHHM OOIIECTBEHHO 3HAUYHMMBIX M ATUYECKHX MPOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM
IPUMEHEHNUEM JOCTHKEHUN (PU3UKH;

- OCO3HAHME BaJKHOCTU MOPAJIBHO--3TUYECKUX IIPUHLIUAIIOB B I€ATEIbHOCTH YYEHOTO;

3) 3cTeTH4ecKoro BOCHMTAHMUSA:

- BOCTIPUATHE ICTETUYECKUX KayecTB (PU3NYECKON HAYKH: €€ TapMOHUYHOTO MMOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 O3HAHMSA:

- OCO3HaHHUE LIEHHOCTH (PU3MUECKONW HAyKM KaK MOIIHOTO MHCTPYMEHTa MO3HAHMS MUPA, OCHOBBI PAa3BUTHUS TEXHOJIOIMH, BakHEHIIEH
COCTABJISIFOLIEN KYJIBTYpHI;

- pa3BUTHE HAYYHOI JII0003HATENILHOCTH, HHTEpPECA K UCCIIE0BATENBCKON A TEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHS:

- OCO3HaHHME IIEHHOCTH Oe3omacHOro oOpas3a XH3HH B COBPEMEHHOM TEXHOJOTMYECKOM MHpE, BaKHOCTH MpaBMJI OE30M1aCHOTO
MOBE/ICHUS Ha TPAHCIOPTE, Ha AOPOrax, ¢ 3JEKTPUUECKUM U TETIOBBIM 000PYJ0OBaHHEM B IOMAILIHUX YCJIOBUSX;

- ¢()OpMHUPOBAHHOCTH HABBIKA Pe(PICKCHH, TPU3HAHUE CBOETO MTPaBa Ha OMIMOKY M TaKOI'o K€ MpaBa y APYroro 4ejaoBeKa;

6) TPy10BOr0 BOCIMTAHMSA:



- aKTMBHOE YydYacTHe B pCIICHUM TMPAKTHYCCKUX 3amad (B paMKax ceMbH, O0Opa3oBaTeNbHOW OpraHU3alud, Topoaa, Kpas)
TEXHOJIOTHYECKOM U COIMaTIbHOW HAMPABICHHOCTH, TPEOYIOITNX B TOM YUCIIEC U (PU3NUECKUX 3SHAHHM;

- HHTEpEC K MPAKTUISCKOMY H3y4eHUI0 Tpodeccuii, CBI3aHHBIX C PU3UKOMH;

7) 3K0JI0ru4ecKOro BOCIMTAHMSI:

- OpUEHTAIIUS HA MPUMEHEeHHE (U3MUSCKUX 3HAHUN JJISl PEIICHUS 3a]1a4 B 00JIACTH OKPYXKAIOMIEH Cpelibl, TUIAHUPOBAHUS TIOCTYITKOB U
OIICHKH UX BO3MOXHBIX TTOCJICJICTBUM JIJISI OKPYXKAIOIIEH CPEJIbl;

- OCO3HaHHE MI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U IyTel UX PeIIeHUS;

8) ajanTanuu K U3MEHSIIOIUMCS YCJIOBUAM COIMAJIbHON U IPUPOIHON Cpeabl:

- TOTPEOHOCTH BO B3aMMOJICHCTBHUY IIPH BBIMOJIHEHUW UCCIICIOBAHUHN U MPOEKTOB (PU3NYECCKON HAMPABICHHOCTH, OTKPBITOCTh OMBITY U
3HAHUSIM JIPYTHX;

- TIOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU YePe3 MPAKTUUYECKYIO JACATEIHHOCTD;

- MoTpeOHOCTh B (HOPMUPOBAHMM HOBBIX 3HAHUIL, B TOM uucie (POPMYIHPOBATH UEH, OHATHUS, TUIIOTE3bl O (PU3NUECKUX OOBEKTaX U
SIBJICHUSX

- OCO3HaHHE JIe(PUITMTOB COOCTBEHHBIX 3HAHUN U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH;

- IJITAHUPOBAHUE CBOCTO PA3BUTHS B IPHUOOPETECHUH HOBBIX (DU3MUCCKUX 3HAHUIA;

- CTpEMJICHHE aHAJIM3UPOBATh M BBIABJIATH B3aUMOCBS3W NPHUPOABI, OOIIECTBA M SKOHOMHKH, B TOM YHCIIC C HCIOJIb30BAaHHUEM
(du3nyeCKuX 3HAHMIA;

- OIIEHKAa CBOMX JACHCTBUI C YYETOM BIUSHUS Ha OKPYKAIOIIYIO CPENY, BO3MOXKHBIX TTI00aTBHBIX MOCIIEICTBHI.

METAINIPEJMETHBIE PE3YJIbTATBI

B pe3ynbraTe 0cBO€HHUs MporpaMMbl 10 (pU3MKe Ha YPOBHE OCHOBHOTI'O OO0IIEro oopa3zoBaHus y oOydarouierocs OynyT cpOpMHpPOBAHBI
MeTanpeIMeTHbIe pe3yJbTaThl, BKIIOYAIOIINE TO3HABATEIbHbIE YHUBEPCAIbHbIE Y4eOHbIE JEHCTBUS, KOMMYHUKATUBHbIE YHHUBEPCAJIbHbIE
yueOHble IeMCTBUS, pEryJIATUBHBIE YHUBEPCAIbHBIE yueOHbIe AeHCTBUS.

ITo3naBaTenbHBbIC YHHBEPCAJbHbIC YUeOHbIC e CTBHUS

ba3oBble JJornueckue aeMcTBUs:

® BBIIBIISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE TPU3HAKH OOBEKTOB (SIBICHUN);

L] yCTaHaBJ'II/IBaTI) CYHIGCTBCHHBII;'I HpI/ISHaK KJ'IaCCI/ICbI/IKaHI/II/I, OCHOBAHUA HJIA 0606H16HI/I${ nu CpaBHeHI/ISI;

® BBLIIBIISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUUS B paccMaTpUBAaeMbIX (pakTax, MaHHBIX U HAOIIOACHHSIX, OTHOCSIIUXCS K (U3NIECKUM
SIBJICHUSIM;

® BbBIABIIATH HquHHHO--CHe}ICTBeHHBIe CBA3U HpI/I szquI/m (bHSI/I‘IeCKI/IX SIBJ'IeHI/Iﬁ 158 HpOHeCCOB, AeJIaTb BBIBOABI C UCITIOJIB30BAHUEM
JIG)IYI(TI/IBHI)IX U MHAYKTUBHBIX YMOSaKHIOquHﬁ, BbBIIBHUTATh THITOTE3bI O B3ANMOCBA3IX (1)I/I3I/IHGCKI/IX BCJIMYHH,



® CaMOCTOSITEIILHO BBIOMPATH CIIOCOO perieHus: yueOHOM (U3NUecKoi 3a1a4un (CpaBHEHHE HECKOJBKUX BApHUAHTOB PEUICHHUs, BHIOOP
Haun0oJiee MOAXOSAIIEro ¢ yYETOM CAMOCTOSITENILHO BbIICICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebckue 1eiCTBHUS:

® 1ICII0JIB30BaTh BOIPOCHI KaK MCCIIEI0BATENbCKUI HHCTPYMEHT ITO3HAHHUS;

® [POBOAMTH M0 CAMOCTOSITENIbHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXKHBIN (PU3NYECKUH SKCIIEPUMEHT, HEOOJIbIIOE HCCIIEeI0BAHNE
(U3U4ECKOro SBICHMS;

® OIEHUBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTH UH(OPMAIIHIO, TOTYYCHHYIO B X0/I€ UCCIIEOBAHUS UIIH SKCIIEPUMEHTA;

® CaMOCTOSITENILHO (POPMYITUPOBATH OOOOIIECHNS M BEIBOJIBI 110 pe3yIbTaTaM MPOBEIEHHOTO HAOTIOACHHUS, OTIBITA, UCCIICIOBAHUS;

® IPOTHO3MPOBATH BO3MOKHOE JAJbHEHIIeE pa3BUTHE (PU3NUECKUX MPOILECCOB, a TAKXKE BBIIBUTaTh NPEIMOIOKEHUS 00 UX Pa3BUTHU
B HOBBIX YCJIOBUAX U KOHTCKCTAaX.

PabGora ¢ undopmanmeii:

® [PUMEHATH pPAa3IUYHbIE METOJbl, MHCTPYMEHTBI M 3alpoChl INpU IMOUCKE W OTOOpe HMHPOpPMAIMM WM JAHHBIX C Y4ETOM
IpeUI0KeHHON yueOHOH (pU3nuecKoil 3a1auu;

® aHAIM3MPOBATH, CHCTEMATU3UPOBATH M HHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUIOB U (HOPM MpEICTABICHUS;

® CaMOCTOSITETIHHO BBIOMpATh ONTHUMAJIbHYIO (OpMy TpeacTaBIeHHS WHPOPMALUKM W WUIIOCTPUPOBATH pelIaeMble 3aqadu
HECIJIO)KHBIMU CXEMaMH, THarpaMMaMu, HHOU IpaduKoi U MX KOMOMHAIIUSMHU.

KoMMyHHKaTHBHBIEC YyHUBEPCAJIbHbIEC YUeOHbIC 1eliCTBHA:

e B Xoie OOCYXAEHHUS y4eOHOTO Marepuaina, pe3yiIbTaToB JIAOOPATOPHBIX pabOT M TPOEKTOB 3a7aBaTh BOMIPOCH IO CYHIECTBY
o0cyxaeMoii TEMBbI U BbICKA3bIBaTh MJI€H, HAllEJICHHbIC HAa PEIICHNE 3a/Jaul U oIepKaHue OarokenaTeIbHOCTH OOLIEHMS;

® COIOCTABJIATH CBOU CY)KJIEHHS C CYXKJIEHUSAMH JPYTUX YYaCTHUKOB AMAJIOra, OOHApYXHUBATh PAa3IMUYMe U CXOJCTBO MO3UIINIL;

® BBIpaXKaTb CBOIO TOUKY 3PEHMS B YCTHBIX M INCBMEHHBIX TEKCTAX;

e yOJIMYHO MPEACTABIATH PE3YIbTAThI BHIMOIHEHHOTO (PU3NYECKOTO OMbITa (IKCIIEPUMEHTA, UCCIIEIOBAHNUS, IIPOEKTA);

® [IOHMMAaTh M UCHOJb30BaTh IMPEUMYIIECTBA KOMAHAHOW M HHAMBHUIYaJbHON paOOThl MpU pEHIEHUH KOHKPETHOH (u3nueckoit
po0JIEMBI;

® [PUHUMAThH LIEIM COBMECTHOM JEATENIbHOCTH, OPTaHU30BBIBATh ACUCTBUS MO €€ JOCTHKEHUIO: paclpeieisTh pojiu, 00CYXIaTh
IPOLIECCH] U Pe3yNIbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKHX JIFOJIEH;

® BbLIIIOJHATH CBOIO 4YaCTh pa60Tr,1, AOCTHUTasA KaYC€CTBCHHOT'O pPE3yJIbTaTa IO CBOCMY HAIIPpaBJICHUIO U KOOPAWHHUPYS CBOU I[CflCTBI/IfI C
APYIruMHA 4JICHAMH KOMaH/IbI;

® OIEHMBATh KAauyeCTBO CBOETr0 BKJaJa B OOIIMH MPOJYKT IO KPUTEPHUSAM, CAMOCTOSATENHBHO C(OPMYIMPOBAHHBIM YUaCTHHKAMU
B3aMMOJCHCTBHSL.

PeryasiTuBHbIe yHHBepCaJbHbIe y4eOHbIe AeiicTBUS



Camoopranusanus:

® BBIABJIATH [IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYALUX, TPEOYIOIUX Ul peleHns GU3NYECKUX 3HAHUMH;

® OpUEHTHPOBATHCS B PA3IMYHBIX MOJAXOJAX MPHUHATHUS pElIeHUN (MHAUMBUAYalIbHOE, NPUHATUE PELICHUs B TIpyIIe, IPUHITHE
pelIeHni rpynnon);

® CaMOCTOSITEIBHO COCTABJIATh AJTOPUTM PELICHUs (PU3NYECKOM 3a7aul WK IIJIaHa UCCIIEOBAHUS € YUETOM MMEIOLIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh IIpe/laraéMble BAPUAHTHI PELICHUH;

e Jienath BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SJMOIHOHAJILHBIH HHTEJIEKT:

® 1aBaTh aJICKBATHYIO OLIEHKY CUTYAI[MH U IpeJiaraTh iaH e€ U3MEHEHUS;

® OO0BACHATH IPUUUHBI JOCTHKEHUS (HEIOCTHXKEHUS ) PE3YyIbTaTOB JESITEIbHOCTH, AaBATh OLIEHKY IPHOOPETEHHOMY OIBITY;

® BHOCHUTb KOPPEKTHUBBI B I€ATEILHOCTh (B TOM YHCJIE B XO BBIMOJIHEHUS (PU3HMUECKOTO UCCIET0BaHMS WM IPOEKTa) HA OCHOBE HOBBIX
0OCTOSTENILCTB, U3MEHUBIINXCS CUTYAIM, yCTAHOBJICHHBIX OIMIMOOK, BO3HUKIINX TPYAHOCTEH;

® OILIEHMBATh COOTBETCTBUE PE3yJIbTAaTa LIEIU U YCIOBUSAM;

® CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeka B XOJi€ CHOpa WM JUCKYCCHMM Ha HAy4HYIO T€MY, IOHUMaTb MOTHUBBI, HAMEPEHUS U
JIOTUKY APYTrOro;

® TpuU3HABaTh CBOE MPAaBO HA OMMOKY MPH pelIeHUH (PU3MUECKUX 3ajad WM B YTBEPKICHHUIX Ha HAyYHBIE TEMBI U TaKOE K€ MPaBO

JPYyroro.

MHNPEAMETHBIE PE3YJBbTATHBI

K koHIy 00ydeHus B 7 KJiacce IpeIMETHBIE pe3yJbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaKaTh CPOPMHUPOBAHHOCTD Yy 00Y4aAIOIIUXCS
YMEHHM:

® UCIOJb30BaTh MOHATUSA: (QU3NYECKUE U XUMHMYECKUE SIBICHHSA, HAOIIOJEHHE, HKCIEPUMEHT, MOJENb, THUIOTe3a, €IWHUIIBI
(u3nM4ecKnX BEIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHHS BellecTBa (TBEPIOE, JKUAKOE, ra3000pa3HOE), MEXAaHUYECKOE JIBHKCHHE
(paBHOMEpHOE, HEPaBHOMEpPHOE, NPSIMOJIMHEHHOE), TpaeKTOpus, pPAaBHOAEHCTBYIOIIAas cuia, naedopmanus (ympyras, IUIacTHYECKast),
HEBECOMOCTh, COOOIIAIOIINECS COCYBI;

e paznuuaTh ABNeHUS (Au(Qy3us, TEMIOBOE JBUKEHHE YACTUI[ BEIECTBAa, PaBHOMEPHOE JBUKEHHE, HEPABHOMEPHOE JIBHKEHUE,
MHEPLIMA, B3aUMOJAEHUCTBHUE TEJ, PAaBHOBECHE TBEPABIX TEJI C 3aKpEIUIEHHOW OCBIO BpAIECHMs, IEepejada AaBJICHUS TBEPIABIMU TEJIAMH,
KHUJIKOCTSIMH M Ta3aMHu, aTMOC(EpHOE JaBJIECHUE, IUIaBaHUE TeJl, NMPEBPAIEHHs] MEXaHUYECKOM HEpPruy) MO ONMCAHUI0 UX XapPaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JJAHHOE (PU3HUECKOE SBJICHUE;

® pAacIo3HaBaTh MPOSIBICHNUE U3YYEHHBIX (PU3MUECKUX SBJICHUI B OKPYKAIOIEM MHpE, B TOM yucie GU3NYECKUE SABJICHUS B IPUPOJIE:
IPUMEPBI JBUKEHHS C PA3IMYHBIMUA CKOPOCTSIMHU B JKMBOM M HEXHUBOW NMPHUPOJE, ACUCTBUE CHIJIBI TPEHUS B NMPUPOAE U TEXHUKE, BIUSHUE
aTMOC(EepHOro JaBJICHHs HA JKUBOM OpPraHu3M, IJIaBaHWE pbIO, pplyard B Tele YeJIOBEKa, NMPHU 3TOM IEPEBOAUTH NMPAKTHUUECKYIO 3a]ady B
yueOHYI0, BBIETISATH CYLIECTBEHHbIE CBOMCTBA (PU3HAKHM) (PU3UUYECKUX SBICHHUI;



® ONUCHIBATh HM3yYCHHBIC CBOWCTBA TN M (PU3UUECKUE SIBICHUS, HUCHONB3YS (pu3MuecKue BeTUMUMHBI (Macca, 00BEM, IJIOTHOCTh
BEILIECTBA, BPEMs, IIyTh, CKOPOCTb, CPE/IHAS CKOPOCTh, CHJIa YIPYTOCTH, CHJa TS)KECTH, BEC Tella, CHJla TPEeHUs, JaBiieHue (TBEpIOro Tena,
KHUJIKOCTH, Ta3a), BHITAIKMBAIOIIAS CHJIa, MEXaHWYeCKass paboTa, MOIIHOCTb, IJICUO CHJIbI, MOMEHT CHJIbI, KOO((PHUIMEHT MOJIE3HOTO JACHCTBHA
MEXaHU3MOB, KUHETUYECKasl U NOTEHIMAIbHAsl SHEPrus), IPU OIMCAHUYU IPABUIIBHO TPAKTOBATh (PU3MUYECKHH CMBICI MCIIOJIb3YEMbIX BEJIMUYUH,
uX OOO3HAYECHHS M EIUHHIBI (PU3NYECKUX BEIMYUH, HAXOJUTH (POPMYIbI, CBS3BIBAIOLINE JAHHYIO (U3NYECKYIO0 BEIHUYMHY C JIPYTHMMHU
BEJIMYMHAMU, CTPOUTH IPpaMKU U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEJINYMH;

® XapaKTEepPH30BaTh CBOMCTBA Tel, (PU3MUYECKHE SBICHUS M MPOIECCHI, MCIOJB3Ys MpaBHia CIOXKEHUS CHI (BJOJb OJHOW HPSMOIA),
3akoH ['yka, 3akon Ilackans, 3akoH Apxumesa, MPaBUJIO paBHOBecUs pblyara (OJ0Ka), «30JI0TOE MPABUIIO» MEXaHWUKH, 3aKOH COXPAHCHUS
MEXaHUYECKOM SHEpIruH, IPU 3TOM JaBaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alIUCHIBATH €r0 MaTEMATUYECKOE BBIPAKECHUE;

® O0BACHATH (PU3MUECKUE SBICHHS, POIECCHl U CBOMCTBA TeJ, B TOM YHCJIE U B KOHTEKCTE CUTYallil MPAKTHKO-OPHEHTHPOBAHHOTO
XapakTepa: BBISBIATH NPUUYMHHO--CIIECTBEHHBIE CBSA3HM, CTPOUTh OOBSICHEHHE U3 1—2 JIOTMYECKMX IIAroB ¢ OHopoil Ha 1-2 M3y4EeHHBIX
CBOMCTBA (PU3NUECKUX SABJICHUN, PU3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pemaTth pacuéTHBIE 3a7aud B 1—2 NEHCTBHSA, MCIONB3YsI 3aKOHBI M (POPMYIIBI, CBSI3bIBAIONINE (DM3UUYECKHE BEJIWYHHBI: HA OCHOBE
aHaJM3a YCJIOBUS 33/a4Ml 3aIMChIBATH KPAaTKOE YCJIOBHUE, MOJACTABIATh (U3NUECKHE BEIUYHHBI B (POPMYIIBI U MIPOBOJIUTH PACUETHI, HAXOJUTD
CIPaBOYHBIE IaHHBIE, HEOOXOUMBIE [l PELICHUs 3a/1ay, OLIEHUBATh PEAIMCTUYHOCTh MOJIy4€HHON (PU3MUECKON BETUUUHBI;

® pacro3HaBaTh NPOOJIEMBI, KOTOPHIE MOXKHO PEIIMTH MPH TOMOUIM (U3UYECKUX METOJIOB, B ONMCAHWU HCCIICIOBAHUS BBIICISATH
IPOBEPSIEMOE MPEIOI0KEHNE (TUIIOTEZY), pa3iIndaTh U HHTEPIPETUPOBATD MOYYCHHBIH pe3yabTaT, HaXOIUTh OIMIMOKU B XOJI€ OIIbITA, AETaTh
BBIBOJIBI 110 €T0 Pe3ysbTaTam;

® [POBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MUECKUX SBJICHUNH WM (PU3UYECKMX CBOWCTB Tel: (OPMYIUPOBATH MPOBEPSIEMbIE
IPEOJIOKEHNS, COOMPATh YCTAHOBKY M3 MPEJI0KEHHOI0 000pyI0BaHus, 3alIUChIBATH X0/ OIbITa U (POPMYJINPOBATH BBHIBOJIBI;

® BBINOJHATH NPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MAacChl Tela, 00b&éMa, CUIIbI U TEMIEpaTyphl C UCIIOJIb30BaHUEM aHAJIOIOBBIX
U IIUPPOBBIX TPUOOPOB, 3aIMCHIBATh TOKa3aHUs IPUOOPOB ¢ yUETOM 3a/1aHHOI a0COIIOTHOM MOrPEIIHOCTH U3MEPEHNUI;

® IPOBOAMTH HCCIEIOBAaHME 3aBUCUMOCTH OIHON (HU3UYECKOM BETMYMHBI OT APYrod C MCIOJIB30BAaHUEM IMpPSIMBIX H3MEpeHHH
(3aBHCHMOCTH TYTH PaBHOMEPHO JBHXKYILEroCsl Tela OT BPEMEHHU JABMXKEHHs Tela, CUJIbl TPEHHUs CKOJbXEHHs OT Beca Tejia, KauecTBa
00pabOTKH MOBEPXHOCTEHN TEJI ¥ HE3aBUCUMOCTH CHJIBI TPEHUS OT ILJIOLIAAN COMPUKOCHOBEHHS TeJl, CHJIbI YIPYTOCTH OT YAJUHEHUS IPYKHUHBI,
BBITAJIKMBAOILEH CHIIBI OT 00bEMa MOrPYKEHHON YacTH Tesla U OT MJIOTHOCTH YKUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT TIIyOUHBI,
Ha KOTOPYIO HOTPYKEHO TeJlo, YCIOBUI IJIaBaHUS TeJl, YCIOBUN PAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B INIAHUPOBAHUHU Y4EOHOTO
UCCIIE/IOBaHMs, COOMpATh YCTAaHOBKY W BBINOJHATH M3MEPEHHUs, CIeAysl NMPEATOKEHHOMY IUIaHy, (UKCHPOBATh PE3YJIbTaThl MOIYYEHHOU
3aBUCHUMOCTH (PU3NYECKUX BETMYHMH B BUJIE TIPEUIOKEHHBIX TaOIUIl ¥ TPaQUKOB, /1E1aTh BHIBOJIBI 110 pe3yJIbTaTaM UCCIIEJOBAHMUS;

® IPOBOAMTH KOCBEHHbIE H3MEPEHUs (U3NYECKUX BETUYMH (TJIOTHOCTh BELIECTBA XHJIKOCTM W TBEPAOrO Tena, CUiIa TPEHUs
CKOJIbXKECHHUS, JABJICHHE BO3]yXa, BBITAJIKMBAIOUIAs CHUJIA, JEHCTBYIOIIAs Ha IMOTPYXEHHOE B JKUIKOCTh TeNO, KOI(D(UIMEHT IMOJIE3HOTO
JNENCTBUSL TPOCTBIX MEXaHU3MOB), CleAys MPEAJIOKEHHON HWHCTPYKIMH: TPU BBIIOJHEHUU H3MEPEHHIl CcOoOMpaTh SKCIEPUMEHTAIbHYIO
YCTaHOBKY Y BBIYMCIIATH 3HAUEHUE UCKOMOU BEJIIMYUHBL;

e coOnroAaTh MpaBuiia TEXHUKH 0€3011aCHOCTHU IpU paboTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;



® YKa3pIBaTh NMPHUHIMIIEI IEHCTBUA MPHOOPOB M TEXHUYECKHX YCTPOHCTB: BECHI, TEPMOMETP, IUHAMOMETP, COOOIIAIOMINECS] COCYIBI,
GapoMeTp, pplyar, MOABHKHBIA U HENOBUKHBIN OJIOK, HAKJIOHHAs! IIJIOCKOCTb;

® XapaKTEepPH30BaTh NMPUHLMUIIBI ACHCTBHS M3YUYECHHBIX IPUOOPOB M TEXHUUECKUX YCTPOMCTB C OMOPOI HA UX OMHMCAHUS (B TOM YHCIIE:
NOJUINITHUKY, YCTPOICTBO BOAOIIPOBOA, TUAPABINYECKHI PEcC, MAHOMETP, BEICOTOMED, MOPIIHEBON HACOC, ApEOMETP), UCIONb3Yys 3HAHUS O
CBOWCTBaX (PM3NYECKUX SIBICHUHI U HEOOXOIUMbIE (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® TMPUBOJIUTH NPUMEPHI (HAXOIUTHh HHPOPMALIUIO O MPUMEPax) MPAKTUIECKOTO UCIOIb30BaHUS (PH3MUECKUX 3HAHUN B TIOBCEIHEBHON
KHU3HH UL oOecrieueHus: 6e30MacHOCTH MPH 0OpaIleHHH ¢ TPUOOpaMU U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUS 3/I0POBbS U COOJIIOICHHS
HOPM DKOJIOTHYECKOTO MOBEACHMS B OKPYKAIOLIEH Cpeae;

® OCYHIECTBIATH OTOOP MCTOYHUKOB MHPOpManuu B VMHTEpHETE B COOTBETCTBUH C 3a/laHHBIM IMOHMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOINXCS 3HAaHUN U MyTEM CPaBHEHHUS PA3IUYHBIX UCTOYHUKOB BBIACTATH MH(OPMAIHIO, KOTOPAs SBISETCS MPOTHBOPEYMBON WIIM MOXKET
OBbITh HEZIOCTOBEPHOIA;

® JCIIOJIb30BATh IPU BBINIOJHEHUH y4YeOHBIX 3aJaHWi HAayYHO--TIOMYJSIPHYIO JINTEPATypy (HU3UYECKOTO COJCpKAHWsS, CIPAaBOUYHBIC
MaTepuaibl, pecypcbl cetu MHTepHeT, BiaaeTh NpuéMaMu KOHCHEKTHUPOBAaHUS TEKCTa, NMpeoOpa3oBaHUs MH(OpMAaLMKU W3 OAHON 3HAKOBOM
CUCTEMBI B IPYTYIO;

® CO37aBaTh COOCTBEHHBIE KPAaTKHWE MUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE 2—3 HMCTOYHMKOB MH(pOpManuu (PU3HYECKOTO
COJIEp’KaHusl, B TOM YHCJIE MyOJUYHO JIeJIaTh KPaTKHE COOOIIEHUS O pe3yibTaTax MPOEKTOB UM y4EOHBIX MCCIEA0BaHUMN, IPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh U3yYECHHBIM NOHATUIHBIN annapaT Kypca GU3UKH, COPOBOXK/IATh BHICTYIUIEHUE NIPE3CHTALIUCH;

® TIpU BHINOJHEHUH YYEOHBIX MPOEKTOB M MCCIEIOBAHUN PaCIpenesisiTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUH C MOCTaBICHHBIMHU
3aJauyaMy, CIEIUTh 3a BBIOJHEHHEM IUIaHa JEeWCTBUH, aJeKBaTHO OLICHWBATh COOCTBEHHBIN BKJIAJ B JIEATEIBHOCTb TPYIIIBI, BHICTPAUBATh
KOMMYHUKAaTUBHOE B3aMMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAOIIHX.

K koHIy 00ydeHus B 8 kjiacce peIMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPakaTh CPOPMHUPOBAHHOCTD y 00Y4aIOIIUXCS
YMEHHM:

® JCIOJB30BaTh MOHATHSA: Macca M pa3Mepbl MOJIEKYJI, TEILIOBOE IBHKEHUE aTOMOB M MOJIEKYJ, arpEraTHBIE COCTOSHUS BEILECTBA,
KpUCTALINYECKUE U aMOp(HBbIE Teja, HACHIIICHHBI M HEHACBIIIEHHBIM Iap, BJIAXHOCTb BO3/yXa, TEMIIEpAaTypa, BHYTPEHHssS JHEpPrus,
TEIIOBOM JBUIaTENb, JIEMEHTAPHBIN DJIEKTPUUYECKUH 3apsl, SJEKTPUYECKOE T10JI€, IPOBOJHUKHU U JUDJIEKTPUKHU, IOCTOSHHBIN DJIEKTPHYECKUN
TOK, MATHUTHOE II0JIE;

® pa3inyaTh SBICHUS (TEIUIOBOE PACIIUPEHHE U CKAaTUE, TEIJIONepeiada, TEIIOBOE PaBHOBECUE, CMAUMBAHUE, KAMIUIIPHBIC SBJICHHUS,
UClapeHue, KOHJECHCAlMs, IUIaBIEHUE, KpHUCTauIM3auus (OTBEpICBAHUE), KUICHUE, TeIulonepeaadya (TeIJIONPOBOAHOCTb, KOHBEKIIHS,
U3Iy4EHUE), SJIEKTpU3alus Tej, B3aUMOJCHCTBHE 3apsloB, IEHCTBHA HIIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJEHCTBHE
MarHuTOB, I€ACTBHE MarHUTHOI'O IOJS HA MPOBOJHUK C TOKOM, DJIEKTPOMATHUTHAS UHIYKLKA) [10 ONIMCAHUIO UX XapAKTEPHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3NYECKOE SABICHUE;

® pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SBJICHUI B OKPYXKAIOLIEM MHUpE, B TOM 4ucie (PU3NUECKHUE SIBICHUS B IPUPOJIE:
IIOBEPXHOCTHOE HATS)KEHUE U KAIIUJUIPHBIE ABICHUS B IPUPOJIE, KPUCTAIUIBI B IpUpoAe, u3nydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE



Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs], CHEra, JIEKTPUUYECKHE SBJICHHUS B aTMOC(epe, IEKTPUIECTBO KUBBIX OPraHU3MOB, MarHUTHOE T10JIe
3emiu, apei¢ MOI0COB, PO MArHUTHOIO HOJIS AJS JKM3HM Ha 3emiie, MOJISIPHOE CUSHHE, IIPU 3TOM NEPEBOAMUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIICIATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKN) (PH3HUUECKUX SBJICHUH;

® OIUCHIBATh M3Y4YEHHBbIE CBOWCTBA Tel M (PU3MUYECKHE SIBICHUSA, MCIONIB3Ys (U3NYECKHE BEIMYMHBI (TeMIeparypa, BHYTPEHHSSA
DHEPTHUs, KOJIMYECTBO TEIUIOTHI, yAeNbHas TEIJIOEMKOCTh BEIIECTBA, yIENbHAs TEIUIOTA IUIABJICHHS, yAElbHAs TEIUIOTa MapooOpa3oBaHMUS,
ylenbHas TEIUIoTa CropaHusl TOIUIMBA, KO3()(ULUEHT IoJIe3HOro NeHCTBUS TEIUIOBOM MAlllMHBI, OTHOCUTENIbHAs BJIAXHOCTh BO3JyXa,
ANIEKTPUUECKUN 3apsijl, CHIa TOKA, NIEKTPUUECKOE HANPSHKEHHE, CONIPOTUBICHUE IPOBOAHUKA, YEIbHOE COPOTUBIIEHUE BELECTBA, paboTa U
MOIIHOCTb JIEKTPUUYECKOr0 TOKA), IPU ONUCAHUU IPABWIBHO TPAKTOBAaTh (PU3MUECKUI CMBICI HCIOJIB3YEMbIX BEIWYHMH, 00O3HA4YEeHUs U
eIMHUIBl (PU3MYECKUX BEIMYWH, HAXOIUTHh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (U3NYECKYIO0 BEIMYUHY C JPYTUMH BEJIWYMHAMHU, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEIHUHUH;

® XapaKTepHU30BaTh CBOWCTBA TeJl, (PU3UUECKUE SABJICHUS U IPOLECCHI, UCIOJIb3Ys] OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKON
TEOPUHU CTPOEHUS BEILECTBA, IPUHIIMII CYNEPIO3UIMU T0JeH (Ha KaYeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMs 3apsa, 3akoH OMa Juisl ydacTka
nenu, 3akoH JDxoyns—JIeHna, 3aKOH COXpaHEHHs SHEPruu, MpPU ITOM J1aBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBIBATh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

® 00BACHATH (PU3NUECKHE MPOLIECCHl U CBOICTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYyalluil PAaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISBIIATh MPUYUHHO-CIICICTBEHHbIE CBS3U, CTPOUTHh OOBSICHEHHME U3 1—2 JIOTMYECKHUX WIaroB C OMopoil Ha 1—2 u3ydeHHBIX CBOWCTBa
(bu3nUecKuX SBICHHUH, GPU3NICCKUX 3aKOHOB MIIH 3aKOHOMEPHOCTEH;

e pemaTh pacu€THbIC 3aJaud B 2—3 JEHCTBUA, MCIOJB3Ys 3aKOHBI U (POPMyJIbl, CBsI3bIBarOLIME (PU3UYECKHE BEJIWYMHBI: HA OCHOBE
aHaJM3a yCJIOBHS 3a/1a4M 3alKChIBaTh KPATKOE YCIOBUE, BBIABIATH HEOCTATOK JAHHBIX JUISl PELICHUs 3a]1aud, BEIOMPATh 3aKOHBI U (POPMYIIBL,
HEoOXOoIuMbIE 1Jis €€ pelIeHH s, IPOBOJUTH pacu€Thl U CPAaBHUBATH MOJIYYEHHOE 3HaUeHHE (PU3NUECKON BEIMUMHBI C U3BECTHBIMU JaHHBIMU;

® pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh MPHU HNOMOIIM (PU3MUYECKHMX METOJOB, MCIOJb3Yys OMUCAHHE MCCIIEJOBAHUS,
BBIJIETIATH MIPOBEPSIEMOE MPEIIOI0KEHUE, OLIEHUBATh IPABUIBHOCTD MOPSAIKA IPOBEACHHS UCCIEN0BaHus, 1€TIaTh BbIBOBI;

® [IPOBOJAUTH OMNBITHl MO HAOIIOJEHUIO (QU3NYECKUX SBJICHUN MM (U3NYECKUX CBOMCTB Ten (KanuWUIApHBIE SBJICHUS, 3aBUCUMOCTh
JaBJICHUsI BO3/AyXa OT ero o0béMma, TemrepaTypbl, CKOPOCTH IpoIecca OCThIBAHMS M HArpeBaHMs MpU H3JIYYEHUM OT I[BeTa H3Iydarolieu
(moriomaomei) MOBEpXHOCTH, CKOPOCTh MCHApEHHs! BOJABI OT TEMIEPaTyphl KUAKOCTH U IJIOMIAIN €€ MOBEPXHOCTH, 3JIEKTpU3ALMs Tel U
B3aMMOJIEHCTBHE JIEKTPUUECKUX 3apsi/10B, B3AUMOIEHCTBHE MOCTOSHHBIX MarHUTOB, BU3yallU3alllsl MAarHUTHBIX M1OJIEH MOCTOS HHBIX MarHuTOB,
JeMCTBUS MarHUTHOTO TOJs Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHuWTa, CBOWCTBA 3JIEKTPOJBUIATENS IOCTOSHHOIO TOKA):
dbopMynupoBaTh MpOBEpsieMble MPEANOIOKEHUS, cOOUpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO OOOpYIOBaHMs, OMMCHIBATH XOJ OIbITa U
(GopMyIHpOBaTH BHIBOJBI;

® BBLINOJIHATH NPSIMbIE U3MEPEHUS TEMIEPaTyphbl, OTHOCUTEILHON BIIAXXHOCTH BO3/lyXa, CHIIBI TOKA, HAMPSKEHUS C UCIOJIb30BAaHUEM
AQHAJIOTOBBIX MPUOOPOB M JAaTYMKOB (U3UYECKHUX BEJIMYMH, CPAaBHMBATH pE3YNbTAaThl H3MEPEHHH ¢ Y4ETOM 3aJaHHOM aOCOIIOTHOM
MOTPELIHOCTH;

® TPOBOAUTH HCCJIENOBAHUE 3aBUCUMOCTH OJHOW (DHU3MUECKON BEIMYMHBI OT JAPYroMl C HCIONb30BAaHUEM MPSMBIX H3MEpEeHUi
(3aBHCHMOCTBH COIIPOTHUBIICHUS] NMPOBOJAHMKA OT €ro JUIMHBI, IUIOMIAJH IONEPEYHOr0 CEYEHHUS M YAEIbHOTO CONPOTHUBICHMS BEIIECTBA



IPOBOJIHUKA, CHJIBI TOKA, MYIIEro Yepe3 MPOBOJHKK, OT HANPSHKEHHUS Ha TPOBOJHUKE, UCCICAOBAHHE MOCICI0BATEIBLHOTO U MapaIUIeIbHOTO
COEIMHEHUI MPOBOJAHUKOB): IJIAHUPOBATH HMCCIIEOBAHUE, COOMPATh YCTAHOBKY M BBINOJIHATH M3MEPEHHs, CIEAys NPEUIOKEHHOMY IUIaHy,
(UKCHPOBATh PE3yJIbTATHI MTOJIYYCHHOW 3aBUCUMOCTH B BUJIC TaOJIUI U rpa)MKOB, JIEIaTh BEIBOBI [0 PE3yJIbTaTaM UCCIICIOBAHUS,

® IIPOBOJHUTH KOCBEHHBIC M3MEPEHUs (PU3MUECKUX BEIHYHH (YAeIbHas TEIUIOEMKOCTh BEIIECTBA, CONPOTUBIICHHUE ITPOBOJHIKA, paboTa
U MOIIHOCTh 3JICKTPHYECKOTO TOKA): IUIAHUPOBAaTh HM3MEPEHUs, COOMpaTh OSKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAYS IPEIUIOKECHHOM
MHCTPYKINH, U BBIYUCIIATH 3HAYCHUE BEJINUNHBI;

e CoOmIOaaTh MpaBUiIa TEXHUKU 0€30MacHOCTH MpH paboTe ¢ 1abopaTOPHBIM 000PYAOBAHHEM;

® XapaKTepPH30BaTh MPUHLUIIBI JCUCTBHS U3YYCHHBIX MPHOOPOB U TEXHUYECKUX YCTPOMCTB C ONOPOIl HAa UX ONHMCaHHs (B TOM YHUCIE:
CHCTeMa OTOIUICHUS JIOMOB, THIPOMETP, MapoBasi TypOuHa, aMIIEPMETP, BOJILTMETP, CUETUHMK ICKTPHUCCKOIN SHEPTUH, HIEKTPOOCBETUTEIIbHbIE
npuOOpPBI, HAarpeBaTeIbHbIC AIEKTPOIPHOOPHI (IIPUMEPHI), STEKTPHUSCKHE MPEAOXPAHUTEH, HICKTPOMATrHUT, JIEKTPOIBUTATEIh TI0CTOSHHOTO
TOKa), UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (DU3UUCCKHX SIBICHUN M HEOOXOAUMbIe (PU3NUICCKUE 3aKOHOMEPHOCTH;

® pacro3HaBaTh NPOCTHIC TEXHMYECKHE YCTPOWCTBA U U3MEPHUTEIbHBIE IPUOOPHI IO CXeMaM U CXEMAaTUYHBIM PUCYHKaM (YKUAKOCTHBIN
TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP, JABUTATENIb BHYTPEHHETO CrOPaHHS, JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPHUYECKUX
IeTiel ¢ OCIIeIOBATENbHBIM U NTAapaUICIIbHBIM COSTMHEHNEM DIIEMEHTOB, pa3iinyasl YCIOBHBIE 0003HAYCHUS HJIEMEHTOB AIICKTPUIECKHX LIeTIeH;

® [IPUBOJAUTH NMPUMEPHI (HAXOANUTH UHPOPMAIIMIO O MPUMEPaX) MPAKTHUECKOTO UCIIONB30BaHUS (PU3NUECKUX 3HAHUH B MOBCEIHEBHOM
KHM3HU 1715 oOecriedeHus: 0€301MacHOCTH pU OOpaIeHuH ¢ MPUOOpaMH M TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS 3/10POBbs U COOTIOICHHUS
HOPM 9KOJIOTUYECKOTO MOBEJICHUS B OKPYKAIOLIEeH cpere;

® OCYIIECTBIISATH NOUCK MH(popManuy (puzndeckoro coxepkanus B MHTepHEeTe, HA OCHOBE MMEIOIINXCS 3HAHUN M ITyTEM CPaBHEHHS
JIONIOJTHUTETBHBIX HCTOYHUKOB BBIJIENISATh MHPOPMAIIHIO, KOTOPAs SBISETCS MPOTUBOPEYMBOI MIIM MOXKET OBITh HETOCTOBEPHOI;

® CIOJIB30BaTh MPH BBIMOJHEHUH Y4YeOHBIX 3aJaHUil HAYYHO--TIOMYJISIPHYIO JIUTEPATypy (DU3MYECKOro CONepKaHUs, CIPaBOYHbBIC
MaTepualibl, pecypchl ceTd MHTepHeT, BiIaaeTh MpuéMaMHu KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs WHPOPMAIMK M3 OJHOW 3HAKOBOU
CHCTEMBI B IPYTYIO;

® co3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE M KpaTKUE YCTHBIE cooOmmieHus, 00o0mas MHPOPMAIMIO W3 HECKOJIBKUX HCTOYHHKOB
(GHU3MYECKOTO COACpKaHMs, B TOM YHCIEe MYOJIMYHO MPEACTABIATh Pe3yIbTaThl MPOSKTHON MM MCCIIEA0BATEIbCKOW ACATEILHOCTH, IPU STOM
IPaMOTHO MCIOJIb30BaTh H3y4YCHHbII MOHATHUHBIN anmapar Kypca GU3UKH, COPOBOXK/IATH BHICTYIICHHE TIPE3CHTAIMEH;

® IIpH BBINOJHEHHHM YYEOHBIX IPOEKTOB M HCCIEAOBAaHUN (PU3NYECKUX TIPOLECCOB PACIPENENATh O0S3aHHOCTH B TpyNNe B
COOTBETCTBUH C IIOCTABJICHHBIMH 33/1a4aMH, CIICAUTh 3a BBIOJHEHHEM IUIaHA JIEHCTBUII M KOPPEKTHPOBATH €ro, aJeKBaTHO OLICHHBATH
COOCTBEHHBI BKJaJ B JEATENLHOCTh TPYIIbI, BBICTPAaUBATh KOMMYHHUKATHBHOE B3aMMOJICHCTBUE, TPOSBISsl TOTOBHOCTh pa3peliaTh
KOH(JIUKTBI.

K xoHIty 00ydeHust B 9 kJiacce rpeIMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTpakaTh CPOPMHUPOBAHHOCTD Y 00YUAIOIIUXCS
YMEHUN:

® UCIIOJIb30BaTh IIOHATHSA: CHCTEMA OTCUETa, MATEpUalbHAs TOYKA, TPACKTOpPHUsA, OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUIKEHHS,
neopmanus (yrnpyras, IiacTHYecKas), TpeHHe, LIEHTPOCTPEMUTENBHOE YCKOPEHNE, HEBECOMOCTh M MEPErpy3kH, LHEHTP THKECTH, aOCOIIOTHO



TBEPAOE TEJNO, IECHTP TSHKECTH TBEPAOTO Tella, pPaBHOBECHE, MEXaHWYECKUE KOJeOaHWs W BOJHBI, 3BYK, MH(Pa3ByK M YIBTPa3BYK,
3JICKTPOMArHUTHBIC BOJIHBI, ITKAJIa AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPHI MCITYCKAHMS M TOTJIOMICHUS,
anbda-, 6eTa- 1 raMMa-u3TydCHHsI, U30TOIIbI, sIIepHAs SHEPTEeTHKA,

® pasnuyaTh SBJICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE JBMKEHUE, PABHOYCKOPEHHOE MPSIMOJMHEHHOE JIBH)KCHHE,
CBOOOJHOE TaJIcHUE Tell, pABHOMEPHOE JIBI)KEHUE 10 OKPYKHOCTH, B3aUMOJICHCTBUE TEJl, PEAKTUBHOE JIBIKEHUE, KOJeOaTeIbHOE JIBIKCHUE
(3aTyxawInue W BBIHYXACHHBIC KOJieOaHUs), PE30HAHC, BOJHOBOE [BI)KCHHE, OTPAKCHHE 3BYKa, NPSIMOJMHEHMHOE paclpoCTpaHEHUE,
OTPaXCHHE W MPEIOMJICHHE CBETA, IMOJIHOE BHYTPEHHEE OTPAKCHHE CBETA, PA3jIOKEHHE OENOoro CBETa B CIEKTP U CIOXKEHHE CICKTPATbHBIX
IIBETOB, JUCIIEPCHS CBETA, ECTECTBEHHAS PaJHOAKTUBHOCTh, BOSHUKHOBEHHE JTUHEHYATOTO CIICKTPa U3yUSHHUS ) TTO ONMMMCAHHUIO UX XapaKTEPHBIX
CBOICTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX JaHHOE (PH3UIECKOE SBICHIUCE,

® pAacIiO3HABATh MPOSIBICHUE U3YYCHHBIX (DPU3UUYECKUX SBJICHUM B OKPYXKAIOIIeM MHpe (B TOM 4Hclie pU3nYeCcKre SIBICHUS B IPUPO/IE:
NPWINBBI U OTJIMBBIL, ABWXKEHUE I1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE JBUKEHUE KUBBIX OPTaHU3MOB, BOCHPUITHE 3BYKOB KUBOTHBIMU,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJIHBI, IIyHAaMH, 3XO, LIBETA T, ONTHYECKUE SIBICHHUS B MPUPOJE, OMOJOTHYECKOE IEHCTBHE BUIMMOTO,
yIbTPapUOIECTOBOIO U PEHTTEHOBCKOTO U3IyYEHUH, €CTECTBEHHBIM paloaKTUBHBIA (DOH, KOCMHYECKUE JY4YH, PaJUOAKTHBHOE H3IIy4YEHUE
MPUPOTHBIX MHUHEPAJIOB, NEHCTBHE PATMOAKTHBHBIX HM3JYyYECHUW HA OpPraHU3M 4YeJIOBEKa), MPHU ITOM NEPEBOJUTH MPAKTUYECKYIO 3a7ady B
yueOHYI0, BBIICIISATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKHM) (PU3NYECKUX SBICHUII;

® OIHCHIBATH U3YYCHHBIC CBOMCTBA TEN U (DU3MYCCKUE SIBIICHUS, UCIIOJIb3Ys (PH3UUCCKIC BEIIMYUHBI (CPEIIHSS M MTHOBEHHAS CKOPOCTh
TeJla IIPU HEPABHOMEPHOM [IBUKEHUH, YCKOPEHHE, MMEPEMENIEHUE, MyTh, YIiIoBas CKOPOCTh, CUJa TPEHUs, CUJIA YIPYTOCTH, CHJAa TSKECTH,
ycKopeHue cBOOOJIHOrO MajieHHsl, BeC TeJa, UMITYJIbC TeJla, UMITYJIbC CUJIbI, MEXaHHUecKas paboTa U MOLTHOCTh, TOTEHIIMATbHAS SHEPT U Tea,
MOJHATOrO HaJl MMOBEPXHOCTHIO 3€MJIM, MTOTEHIHAJIbHASL SHEPTUs CKATOM MPYKUHBI, KHHETHUYECKasl SHEPTHsl, OJIHAs MEXaHUYECKasl IHEPTHs,
MepUoj M 4YacToTa KojeOaHuM, AJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETAa, MOKAa3aTelb MPETOMIICHHS CpPEebl), MPH
OTNMCAHUU TPABUILHO TPAKTOBATH (PU3UUECKHUI CMBICI MCIOIB3YEMbIX BEIUYHH, 0003HAYEHUS M €AWHUIIBI (PU3NYECKUX BEJIMYUH, HAXOJIUTh
(dbopMyIIbl, CBSI3bIBAIOIINE TaHHYIO (U3MUYECKYIO BEJTMUHUHY C IPYTUMU BEIHMUYUHAMU, CTPOUTH TPaPUKU N3YYEHHBIX 3aBUCUMOCTEN (DU3HUECKUX
BEJIMYNH,

® XapaKTepH30BaTh CBOMCTBA Tell, (U3MUECKUE SBICHUS U MPOIECCHI, MCIONb3YsS 3aKOH COXPaHEHUs YHEPTUHU, 3aKOH BCEMHUPHOTO
TATOTE€HMS, IPUHLMI CYNEPHO3ZUIIMU CHUJI, NPUHIIUII OTHOCUTENBHOCTH ['amuiies, 3akoHbl HbIOTOHA, 3aKOH COXpPAaHEHUS HMITYJIbCA, 3aKOHBI
OTpaXeHUs U PEJOMIICHUS CBETA, 3aKOHBI COXPAHEHUsI 3apAI0BOTO U MACCOBOTO YKCEII MPH SAEPHBIX PEAKIHUSIX, IPU 3TOM JaBaTh CIOBECHYIO
(bopMyITHUPOBKY 3aKOHA U 3allUCHIBATH €M0 MATEMATHUYECKOE BBIPAKECHUE;

® OOBICHATH (PU3MUYECKUE MPOIECCHl M CBOMCTBA TEJI, B TOM YHCJIC U B KOHTEKCTE CUTYyAIMil MMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBIIATh TTPUYMHHO--CJICICTBEHHBIC CBSI3M, CTPOUTHh OOBSICHEHHE W3 2—3 JIOTMYECKUX IIaroB C OMOpod Ha 2—3 HM3yYEHHBIX CBOWCTBA
bu3nYECKUX SIBICHUHN, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

e pemiath pacuéTHbIE 3a7a4yu (OMHUPAIOIIMECS Ha CHUCTeMY W3 2—3 ypaBHEHHUM), WCIOIB3YS 3aKOHBI W (hOPMYIIBI, CBSI3BIBAIOIIHE
bu3nYecKkue BEIMYMHBI: HA OCHOBE aHAJIW3a YCJIOBHS 3aJa4d 3alHChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEIOCTAIONIUME WM W30BITOYHBIE
JaHHBIC, BBHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOAMMBIE ISl PEIICHHUs, MPOBOAUTH PACUEThl M OLIEHUBATH PEATHCTUYHOCTH MOTYYCHHOTO
3HA4YCHHS (PU3MUECKON BEITUYUHBI;



® pacrmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXXHO PEIIUTh NMPH MOMOIIM (PU3MYECKUX METOJOB, MCIOIb3Yys ONMUCAHHUE HCCIIEIOBAHUS,
BBIJICTISTH IPOBEPSIEeMOE MPEINOI0KEHNE, OLICHUBATDH NMPaBUIILHOCTh OPSAKA IPOBEACHUS UCCIEA0BaHuUs, AeNIaTh BbIBOJIbI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUIN U OTIBITOB;

® TIPOBOAUTH OIBITHl MO HAOIIOJEHUIO (U3UYECKUX SIBICHUN WM (U3NYECKUX CBOMCTB Tel (M3ydeHHe BTOpOro 3akoHa HproToHa,
3aKOHAa COXPAHEHUS HHEPruH, 3aBUCHUMOCTh MEpuoAa KojeOaHWN NPYKMHHOTO MasTHHKAa OT MacChl Tpy3a M KECTKOCTH MPYXKUHBI U
HE3aBUCHMOCTh OT aMILUIMTYIbl MAJIBIX KOJeOaHUH, IPAMOIIMHEHHOE PacIpOCTpaHEHHE CBETa, pa3jioKeHne OeIoro CBeTa B CIEKTP, M3yUCHHE
CBOMCTB M300pakeHUsI B IJIOCKOM 3epKaJie U CBOMCTB M300paKeHUs peaMeTa B coduparomieil inH3e, HaOI0AeHUEe CIIOIIHBIX U JTMHEHYaThIX
CHEKTPOB H3IYYCHHS): CaMOCTOSTEIbHO COOMpaTh YCTAaHOBKY M3 H30BITOUHOr0 Habopa 0OOpYAOBaHMS, OMUCHIBATH XOJ OIBITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

® [IPOBOAUTH IPU HEOOXOAMMOCTH CEpPHUIO NMPSAMBIX HM3MEPEHHM, Ompenenssl cpeiHee 3HaueHUuE U3MepsieMol Beln4uHbl ((POKyCcHOE
paccTosiHie COOMPAFOIIEH JTMH3BI), 000CHOBBIBATH BEIOOP CIIOCO0a M3MEpEeHHS (M3MEPUTEIIBHOTO pruOopa);

® TPOBOAUTH MCCIENOBAHUE 3aBHCUMOCTEH (U3NYECKUX BEJIMYMH C MCHOJIH30BAHUEM MPSIMBIX H3MEPEHUU (3aBHCHUMOCTH IYTH OT
BPEMEHH IPH PAaBHOYCKOPEHHOM JABM)KEHHMM 0€3 HauajibHOW CKOPOCTH, MEpHoja KoJIeOaHW MaTeMaTH4YeCKOro MasTHUKA OT JJIMHBI HUTH,
3aBUCHUMOCTH yIjla OTPaKEHUs CBETA OT yIJjla MaJEeHUs U yriia IpeJoMJICHUS OT yIJia MaJeHus): IUIAaHUPOBaTh UCCIEA0BAHNE, CAMOCTOSTEIIBHO
coOuparh YCTaHOBKY, (DMKCHPOBATh Pe3ybTaThl MOJYYECHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BUJE TaOIUIl U TPaUKOB, IEIaTh BHIBOIBI
10 pe3yJbTaTaM UCCIIEI0BaHuUs;

® TIPOBOAUTH KOCBEHHBIC M3MEPEHUs (PU3NUECKUX BEIMYUH (CPEIHss CKOPOCTh U YCKOPEHUE Tela MPU PaBHOYCKOPEHHOM JIBHKEHUH,
yCKOpeHue CBOOOJHOTO MaJCHUS, KECTKOCTh MPYXKUHBI, KOAD(OUIUEHT TPEHUSI CKOJIbKEHUsS, MEXaHu4Yeckass padoTa U MOIIHOCTb, YacToTa U
nepuoj KojebaHuii MaTeMaTUYeCKOT0 U NMPY>KUHHOTO MAasITHUKOB, ONITUYECKasi CHJIa COOMparoIlel JIUH3bI, pallOaKTUBHBINA (HOH): MIaHUPOBATh
U3MEpEeHUsi, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIIIOJIHATH U3MEPEHUs, Ceays NPeIsI0KEHHON MHCTPYKIMH, BBIYUCIATh 3HaYEHUE
BEJIMYMHBI U aHAIM3UPOBATh MOJIYYEHHBIE PE3YIbTaThl C YUETOM 33JaHHOM MOrPELUTHOCTH U3MEPEHMI;

e CoOmIOAaTh NpaBUiIa TEXHUKU 0€30MacHOCTHU MpH paboTe ¢ 1abopaTOPHBIM 000PYAOBAaHHEM;

® pasauyaThb OCHOBHBIE NMPH3HAKM M3YYEHHBIX (PU3MYECKHX MOJelneil: MarepuaibHas TOUKa, aOCOJNIOTHO TBEPAOE TENO, TOYCUHBIN
UCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, INIAHETapHasi MOJIeNIb aTOMa, HYKJIOHHAsi MOJIENb AaTOMHOTO f]pa;

® XapaKTepH30BaTh NMPUHLMUIBI AEHCTBHUS M3YUYEHHBIX IPUOOPOB M TEXHUUECKUX YCTPOMCTB C OMOPOI HA UX OMMCaHUs (B TOM YHCIIE:
CIMJIOMETp, JaTYMKU TOJOXKEHUS, PACCTOSHUS M YCKOPEHHs, pakeTa, 5XOJIOT, OYKM, MEpUCKOIl, (oToammapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOII, JO3UMETp, Kamepa BuibcoHa), HCHOJB3ysd 3HAHUA O CBOMCTBAX (PU3MYECKUX SBICHUM M HEOOXOIUMbIE (U3HUYECKUE
3aKOHOMEPHOCTH;

® UCIOJb30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKHM M3YYEHHBIX TEXHUYECKUX YCTPOMCTB, H3MEpPUTENbHBIX MPUOOPOB U
TEXHOJIOTHYECKHUX MPOIECCOB MPU PELICHUH y4eOHO--TIPAKTUYECKHUX 3a7ay, ONTHYECKHE CXEeMbl JJISl MOCTPOEHUS M300pa’keHUi B IJIOCKOM
3epKajie U coouparolei JuH3e;

® TIPUBOJUTH MPUMEPHI (HAXOAUTHh MHGOPMALIMIO O IPUMEpaxX) MPAKTUYECKOTO HCIOJIb30BaHUS (U3NYECKUX 3HAHUN B IMOBCEAHEBHON
YKU3HU JUIs oOecrieueHus: 6e30MacHOCTH MpU o0palleHuu ¢ IpudopaMu U TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHHUS 30POBbs U COOJIIOIEHUS
HOPM DKOJIOTUYECKOTO MOBEACHMSI B OKPYKAIOLIEH cpeae;



® OCYHIECTBIATHh MOMCK HMHpOpManuu (U3NIECKOTO conepkaHus B MHTepHeTe, caMoCTOATENbHO (POPMYIUpPYSl MOMCKOBBIN 3armpoc,
HAaXOJUTh ITyTH OIPEIEJIEHUS I0CTOBEPHOCTH MOJIy4€HHON MH(POPMALIMK Ha OCHOBE UMEIOIUXCS 3HAHUM U JOMOJIHUTENIBHBIX HCTOUHUKOB;

® JCIIOJIb30BATh IPU BBHIMOJHEHUH Y4eOHBIX 3aJaHHi HAyYHO--TIOMYJSIPHYIO JINTEpaTypy (PU3HMUECKOro coaep kaHus, CIpaBOYHBIC
MaTepHalbl, pecypchl cetu MHTepHeT, BIajeTh NpUéMaMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs MH(OpMAIMKM W3 OIHOW 3HAKOBOU
CUCTEMBI B IPYTYIO;

® Co37aBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE MH(OPMAIMH W3 HECKOJIBKUX HCTOUYHHKOB (PU3UYECKOTO
coJiepKaHus, MyOIMYHO TMPEACTABIATh PE3yJIbTaThl MPOSKTHONW HJIM MCCIEI0BATEIbCKON IEATENHOCTH, IPU 3TOM I'PAaMOTHO HCIOIb30BaTh
U3y4eHHbIN MOHATUIHBIN anmapaT M3ydyaemoro paszena (PU3MKM M CONPOBOXKIATh BHICTYIUICHHE Mpe3eHTalued ¢ y4éToM 0coOeHHOCTeH
ayIUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosnuectBo yacoB DIeKTPOHHBIE OcHOBHBIE BUABI AeSITEJbHOCTH 00yYaIOIINXCSI
HaumenoBanue
Nen/m | pa3genoB u TeM Beer Konrpoa | Mpakrn | (ungpossie)
HporpaMmbI o bHBIE YyecKHue o0pa3oBaTebHbIE
padoTel | paGoThl | PECYPCHI
Paszpnen 1. ®u3uka M e€ posib B NO3HAHUHM OKPY:KAIOLIEr0 MUpa
BeisiBnenue paznuuuii Mexny GU3HYECKUMH U XUMUYECKUMHU
®duznka - HayKa o NPEBPATLICHIAMH. ..
1.1 npuposte 2 Bub6mmotexa [TOK Pacnio3naBanue u Kraccupuianus GU3NICCKAX SBICHANA: MEXaHIMIECKUX,
https://m.edsoo.ru/7f416 TCIUIOBBIX, DJICKTPUICCKHX, MArHUTHBIX M CBCTOBBIX.
194 HaOmonenue u onvcanne GpU3NIECKHUX SIBICHUH
POUI 7 kmacc OmnpejiesieHUe LEeHb! JeIeHUs MKaIbl K3MEPHTEILHOTo Ipuoopa.
https://resh.edu.ru/subjec | M3mepenue muHEHHBIX pa3MepoOB Tl H IPOMEKYTKOB BPEMEHH C YUETOM
t/28/7/ MOTPELIHOCTEH.
MDOII 7 knacc Hsmepenne 00bEMa JKUIKOCTH B TBEPIOTO TENA.
DrsIIeCKe https:// UChe_bnik-_mOS-rU/ C | H3mepenue TemMnepaTypbl Ipy IOMOIIH KHAKOCTHOTO TEPMOMETPA U
1.2 P— 2 1 ata|OqU9?a_| iases=lesson _ | laT4MKa TEMIIEPATYPBI.
template,video_lesson,vi | BrmonHerne TBOpUECKHX 3a[aHHil IO MOMCKY CIIOCO60B H3MEPEHHUs
deo&subject_program_id | mexoTopsIx hHU3MUECKHX XapaKTEPHCTHK, HAPAMED, PA3MEPOB MaJIbIX
§=31937342 065BEKTOB (BOJIOC, TIPOBOJIOKA), YAANSHHEIX 00BEKTOB, OONBIINX
pacCTOSIHUN, MaJIbIX
IPOMEXYTKOB BpeMeHH. OOCyKIeHHEe MTpeIaraeMbIX CII0co00B
Bubmmorexa [IOK BriaBmkeHne THIIOTE3, OOBACHIIOIINX MPOCTHIC SBICHUS, HAPUMED:
https://m.edso0.ru/7f416 | — no4emMy OoCTaHABIMBACTCS JIBMIKYIIEECS 110 TOPU3OHTAIBHON OBEPXHOCTH
194 TEJIO;
POII 7 xnacc — [I0YEeMY B JKapKYIO IIOro/ly B CBETJION OJIeK/e IPOXJIaAHEHN, UeM B TEMHOM.
https://resh.edu.ru/subjec | Tlpemnokenne cnocoGOB MPOBEPKU THIIOTES.
EctecTBenHOHay4 .
13 I 2 1 t/28/7/ IIpoBenenune I/ICCJ'Ie)IE)BaHI/ISI 110 np(v)BepKe Kakou-1m10o FI/I?OTCSBI.
HO3HAHMS MBI 7 Kiace ITocTpoenue npocrefmux Moeneit GU3NUECKUX SBICHUH (B BUC
https://uchebnik.mos.ru/c | pucyHKOB WK CXeM), HATIPUMEP MaJCHHE TIPEAMETa; IPIMOIHHEHHOE
atalogue?aliases=lesson_ | pacnpoctpaHeHue cBeTa
template,video_lesson,vi
deo&subject_program_id
§=31937342
Hroro no pazmery 6

Pa3gen 2. IlepBoHayaabHble CBEICHUS 0 CTPOEHHMH BelllecTBa

2.1

CrpoeHue

1

bubauorexka [JOK

Ha6J’[}OI[€HI/IC W MHTCPIIPETALMA OIIBITOB, CBUACTCIbCTBYIOINX 00 aTOMHO-
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https://resh.edu.ru/subject/28/7/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
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BCIICCTBA

JBrxeHue u

https://m.edsoo.ru/7f416
194

POIII 7 xmace
https://resh.edu.ru/subjec
t/28/7/

MDOIII 7 kimace
https://uchebnik.mos.ru/c
atalogue?aliases=lesson
template,video lesson,vi
deo&subject program_id

MOJIEKYJISIPHOM CTPOCHHUH BEILECTBA: OIBITHI C PACTBOPEHHEM Pa3IMUHbBIX
BEIIECTB B BOJIE.

OueHka pa3MepoB aTOMOB M MOJIEKYJI C HCIIOIb30BaHueM (oTorpadui,
MOJTYYCHHBIX Ha aTOMHOM CHJIOBOM MuKpockone (ACM) — nabopaTtopHas
pabota no Teme: «OLeHKa

JMaMeTpa aToMa METOZIOM PSIIIOB (C MCIoIbp30BaHneM (oTorpaduii)y».
OmnpeneneHne pa3MepoB MaJIbIX TEIL.

Habmonenue n o0bsicHeHHE OPOYHOBCKOTO IBMKEHUS U SIBIICHUS

muddysun.
[IpoBenenue n 0OBSICHEHNE OMBITOB MO HAOJIIOACHHUIO TEIIIOBOTO

2.2 B3aUMOJICHCTBHUE 2 s=31937342 B r——
YaCTHI] BEIICCTBA
[poBeneHne u 0OBACHEHNE OBITOB 10 OOHAPYKEHHUIO CHIT MOJICKYJISIPHOTO
NPUTSDKCHUS U OTTAJIKHBAHUS
Bubnuorexa [JOK Omnucanue (C UCIOIB30BAHUEM MPOCTHIX MOJIEIei) OCHOBHBIX PAa3IUUUi B
https://m.eds00.ru/7f416 | cTpoeHuu Ta30B, KUAKOCTEH U TBEPABIX TEI.
194 OObsicHEHHE MAJIOW CKUMAeMOCTH JKUJIKOCTEH U TBEPABIX Tel, 0O0JIbIION
POIII 7 xnacc C)KMMaEeMOCTH T'a30B.
ArperatHie https://resh.edu.ru/subjec | O6bsicHeHUE coxpaHeHHs HOPMBI TBEPIBIX TEI M TeKyHeCTH XHJKOCTH.
23 COCTOSHIS 2 t/28/7/ [IpoBeneHne ONBITOB, IOKA3BIBAIOIINX, YTO B TBEPIOM COCTOSIHHH BOJIBI
- MO 7 xiace YaCTUIIBI HAXOIAITCS B CPEIHEM JAIIBbIIE APYT OT Apyra (IUIOTHOCTh
https://uchebnik.mos.ru/C | MeHbIie), YeM B KHAIKOM.
atalogue?aliases=lesson YcraHoBIeHNE B3aUMOCBS3U MEX/y OCOOCHHOCTSIMHU arperaTHbIX
template,video_lesson,vi | cocrostHuit BOIBI U CyIIeCTBOBAaHHEM BOAHBIX oprannzmos (MC —
deo&subject_program_id | 6uomorus, reorpadius)
§=31937342
Hroro mo paszzeny 5

Pa3znen 3. /IBHsKeHHE M B3aMMO/IeHCTBHE TeJl

bubanoreka [JOK
https://m.edso0.ru/7f416
194

POIII 7 ximace
https://resh.edu.ru/subjec

HccnenoBanne paBHOMEPHOT'O ABIKCHUS, OIPEIEIeHHE ero IPU3HAKOB.
HaOmoieHne HepaBHOMEPHOTO JABW)KEHHS U OTIPEICIICHUE ero OTIAMYHUN OT
PaBHOMEPHOI'O ABUKEHUS.

OmnpeneneHne CKOPOCTH PABHOMEPHOTO JBHKEHHS (IIapHKa B )KUJIKOCTH,
MOJIENTN 3JIEKTPHUUECKOT0 aBTOMOOWIIS U T.1.).

31 MexaHunueckoe 3 t/28/7/ OrmpezienieHne cpeHeil CKOPOCTH CKOJIbKEHHS OpycKa MM IapuKa 1o
' JIBHDKCHHE MBI 7 xnace HAKJIOHHOM IIOCKOCTH

https://uchebnik.mos.ru/c | Pemienue 3a1au Ha onpeeeHHe MyTH, CKOPOCTH U BPEMEHH PABHOMEPHOT'O
atalogue?aliases=lesson_ | mBIKeHHSI.
template,video_lesson,vi | Ananu3 rpapMKOB 3aBUCUMOCTH ITyTH U CKOPOCTH OT BPEMEHH
deo&subject_program_id
§=31937342

3.2 Wuepuus, mMacca, 4 Bbubnmnoreka [IOK OObsicHeHHE U IPOTHO3MPOBAHUE ABJICHUH, 00YCIIOBICHHBIX HHEPIUEH,
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IUIOTHOCTh https://m.edso0.ru/7f416 | mampumep, YTO IPOMCXOTHUT MPHU TOPMOKECHHHU HITH PE3KOM MaHEBpPE
194 ABTOMOOMIIS, TOYEMY HEBO3MOXKHO MTHOBEHHO TIPEKPATHTH JIBUKCHUC Ha
POIII 7 xnacc BEJIOCUIIEJC WIIU CAMOKATe U T. [I.
https://resh.edu.ru/subjec | TlpoBemeHue U aHATIHU3 OMBITOB, IEMOHCTPUPYIOLIMX U3MEHEHHE CKOPOCTH
t/28/7/ JIBHYKCHHUS Tella B pe3yNbTaTe ICHCTBHUSI HA HErO APYTUX Tell.
MDIII 7 knace Pemenue 3aau Ha onpeieNICHHE MacChl Tella, ero 00bEMa U TUIOTHOCTH.
https://uchebnik.mos.ru/c | IIpoBeneHNe U aHAIN3 OTBITOB, IEMOHCTPHPYIONIUX 3aBHCHMOCTD
atalogue?aliases=lesson_ | u3MeHEHHUsI CKOPOCTH TeJa OT €T0 MACCHI IPU B3aUMOICHCTBUH TEJI.
template,video_lesson,vi | M3mepenue Macchl Tea pasaTuIHBIME CITOCOOAMH.
deo&subject_program_id | Omnpenesnenue MIOTHOCTH Tea B Pe3yIbTaTe H3MEPEHHS €T0 MACCHI U
§=31937342 o0BéMa
W3yuenne B3aNMOJEHCTBIS KaK IPUYMHBI K3MEHEHHUS CKOPOCTH TEJIa HITH
ero nedopmanuu.
Omrcanre pearbHBIX CHTYAlNi B3aMMOIEHCTBHSA TEI C IIOMOIIBI0 MOJIENEH,
B KOTOPBIX BBOJHUTCS MOHSTHE ¥ H300paKCHHE CHITBL.
W3yuenne cuibl ynpyroctd. MccieqoBanne 3aBUCUMOCTH CHITBI YIIPYTOCTH
OT VIUTHHEHHUS PE3WHOBOTO IHYPa WIIH TPYKHHBI (C TOCTPOCHHEM
rpaduka).
Bubnuorexa [JOK AHanu3 NpakTUYECKUX CUTYaIUi, B KOTOPBIX IIPOSBIISIETCS IeHCTBHE CHUIIBI
https://m.edso0.ru/7f416 | ynpyroctu (ynpyrocts Msda, KpOCCOBOK, BETOK JepeBa H Jp.).
194 AHaIU3 CUTYaIHi, CBI3aHHBIX C SBICHUCM TATOTCHUSL.
POHI 7 xnacc OOBsicHeHHE OPOUTATIHLHOTO NBMKCHHUS TUIAHET C UCIIOJIb30BAHUEM SIBJICHHUS
https://resh.edu.ru/subjec | TsaroTeHus u 3aKOHAa UHEPIIUH.
33 Cita. Bust cut 14 1 5 t/28/7/ H3mepeHne Beca Tena ¢ IOMOIIbI0 TuHaMoMeTpa. OOOCHOBaHHE ATOTO
MDIII 7 knace crioco0a M3MepeHUsI.
https://uchebnik.mos.ru/c | Anann3 u MOAEIUPOBAHUE SIBICHUSI HEBECOMOCTH.
atalogue?aliases=lesson DKCIIepIMEHTAIBHOE MTOJTYYEHHUE TIPaBUIIa CIIOKEHHS CUIT, HATIPaBJIEHHBIX
template,video lesson,vi | Baone oaHo# nipsimoii. OnipesiesieHue BEIMYNHbI PABHOICHCTBYIOIICH CHIL.
deo&subject_program_id | M3ydeHue CHIbl TPEHUS CKOJIBKEHUS M CHIIBI TPEHHS TOKOSL.
§=31937342 HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHUS OT CHIIBI IABJICHUS M CBOWCTB
TPYLIUXCS IOBEPXHOCTEH.
AHaIN3 MPaKTUYECKUX CUTYAIHI, B KOTOPBIX TIPOSBISIETCS ACHCTBHE CHIIBI
TPEHUSI, UCIIOJB3YIOTCS CIIOCOOBI €€ YMEHBIICHUS WITH yYBEITHUCHUSI
(kaTaHue Ha JBDKAaX, KOHBKAX, TOPMOYKEHHE aBTOMOOHJIS, HCIIOIb30BaHHE
MOALIMITHUKOB, IJIaBaHKUE BOJHBIX )KUBOTHBIX H Ap.). PeleHue 3anad ¢
HCIIONB30BaHUEM (HOPMYIT ISl pacuETa CHUIIBI TSHKECTH, CHUIIBI YIIPYTOCTH,
CHJIBI TPEHHUSI
Hroro mo pazueny 21

Pasnen 4. JlaBjienne TBEPABIX TeJl, AKUAKOCTEH M ra3oB

4.1 ‘ [JaBnenue. ‘ 3

Bbubauorexka [JOK

Amnanus 1 00bsSCHEHHE OILITOB U IMPAKTUYCCKUX CHTyaHHﬁ, B KOTOPbBIX
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Ilepenaua
JIaBIICHUS
TBEPABIMU
TeJaMH,
JKUIKOCTIMHU U
razaMu

https://m.edsoo.ru/7f416
194

POIII 7 xmace
https://resh.edu.ru/subjec
t/28/7/

MDOIII 7 kimace
https://uchebnik.mos.ru/c
atalogue?aliases=lesson
template,video lesson,vi
deo&subject program_id

§=31937342

TIPOSIBIIIETCS CUJIA JABJICHUS.
O0bocHOBaHME CIIOCOOOB YMEHBIIICHUS U YBEIHUUCHU qaBiicHus. V3yueHue
3aBHCHUMOCTH JIaBJICHUS ra3a oT 00bEMa u TeMnepaTypsl. M3yueHue
0COOEHHOCTEH TIepeiayr JaBIICHUs TBEPIBIMHU TEIAMU, KUJAKOCTSIMHA U
razamu. OOOCHOBaHUE PE3yILTATOB OMBITOB OCOOCHHOCTSIMU CTPOCHHUS
BEIIECTBA B TBEPIOM, )KHUKOM U Ta3000pa3HOM COCTOSIHHUSIX.
OKcreprMeHTaIbHOE JOKA3aTeIbCTBO 3aKoHa [lackas.

Pewenue 3anay Ha pacuér gaBieHus1 TBEPAOTO Tena

HccrenoBanme 3aBUCUMOCTH JAaBIICHUS KUIKOCTH OT TIYOHHBI TOTPYKESHUS
M IJIOTHOCTH KUJKOCTH.

Habmronenne u 00bsICHEHUE THIPOCTATHIESCKOTO Mapagokca Ha OCHOBE
3akoHa Ilackais.

il Bub6numorexa [IOK N3zyuyeHne cooOImaromumxcs cocy/10B.
4.2 miﬁ;{iﬁ?i https://m.edsoo.ru/7f416 Pewenue 3a1ay Ha pacuér AaBIIECHUS KUIKOCTH.
194 OObsicHeHHe TPUHIIMIIA JCUCTBHS TUIPABIMYECKOTO TIpecca,
PDIII 7 xnace ITHEBMaTUYECKUX MAIIWH.
https://resh.edu.ru/subjec Amnanus ¥ 00bsICHEHHE MPAKTUUYECKUX CUTYalUM, JEMOHCTPUPYIOIIHUX
t/28/7/ TIPOSIBJICHUE JaBJIEHUA KUAKOCTU U 3akoHa [lackans, Harmpumep npoueccoB
MDIII 7 kiace B OpraHu3Me Ipu rny60KOBoL[HOM HBIPSIHUA
https://uchebnik.mos.ru/c | SxcnepumenTanbHOE OGHAPYXEHHE ATMOCHEPHOTO JABICHUS. AHATH3 1
atalogue?aliases=lesson_ | oGbacHeHHe OMBITOB M MPAKTHUECKUX
template,video_lesson,vi | curyauwmii, cBA3aHHBIX ¢ AeHCTBHEM aTMOC(EPHOTO JIaBICHHS.
AmvociepHoe dEO&SUbiECt program_id O6’I>$I(3HGHI/I€ CyIIIeCTBOBaHMA aTMOC(hephl Ha 3eMile U HEKOTOPBIX IIaHeTax
4.3 aenHe §=31937342 UM e OTCYTCTBHUSA Ha IPYyTHX TinaHeTax u JlyHe.
OObsicHEHNE U3MEHEHHS TNIOTHOCTU aTMOC(EPBI C BBICOTON M 3aBUCUMOCTH
aTMOC(epHOTO JIaBICHUS OT BBICOTHI.
Pemenne 3aau Ha pacyér aTMOC(EpHOTO JaBICHUS.
W3zyuenune ycrpoiicTBa 6apomerpa-aHeponaa
bubnuorexa [JOK OKcnepuMeHTaIbHOEe 0OHApYKEeHUE NeHCTBUS )KUIKOCTH U Ta3a Ha
https://m.eds00.ru/7f416 | morpyx€HHOE B HUX TEJIO.
Teiicraue 194 Ol'[pe):[e{ICHI/Ie BBITAJIKUBAIOIIEH CHUIIBI, EHCTBYIONIEH Ha TEIO,
POIII 7 xnacc MOTPY>KEHHOE B JKUAKOCTD.
JKHUJKOCTH ¥ Taza . .
4.4 https://resh.edu.ru/subjec | IIpoBeneHue u 0OCYKICHUE OMBITOB, IEMOHCTPUPYIOIINX 3aBUCHMOCTb

Ha I0rpy>KEHHOE
B HUX T€JO

t/28/7/

MBI 7 xnace
https://uchebnik.mos.ru/c
atalogue?aliases=lesson

BBITAJIKUBAIOIIECH CHJIBI, ICHCTBYIOIIEH HA TETO B )KUIKOCTH, OT 00BEMa
MOTPYKEHHOU B KUAKOCTh YACTH TeJa U OT IUNIOTHOCTH JKUIAKOCTH.
IlIpogepra Hezagucumocmu 8blMaIKuBarOwell CUibl, Oelicmsyoujeli Ha meuo
8 JHCUOKOCMU, O MACCbL Med.
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template,video lesson,vi
deo&subject program_id

§=31937342

HccrnenoBanue 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMA MOTPYKEHHOMH B
JKUAKOCTDh YacTH Tea.

Pewienue 3a1ay Ha MpUMEHEHHE 3aKOHA ApXUMea U YCIIOBUS TJIaBaHUs
Ted.

KoHcTpyupoBanue apeomeTpa Win KOHCTPYUPOBAHUE JIOAKHU U ONpe/IeIeHNe
€€ Irpy30MoAbEMHOCTH

Hroro no paspeny
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Pa3gen S. PaGoTa U MOITHOCTh. JHeP

Ir'usl

Pa6ora u

3KCHepI/IMeHTaJ'H)HOC OIPCACICHUC MEXaHUYeCKOMU pa6OTLI CHJIBI TAXCCTU
Ipyu NagCHUM Tej1a U CUJIbI TPECHUS IIPU PaBHOMEPHOM MEPEMCIICHUN TEJ1a

51 MOILHOCTS 3 1 Bub6mmotexa [TOK IO TOPH30HTAIFHON TTOBEPXHOCTH.
https://m.edsoo.ru/7f416 Pacuér moutHocTH, pa3zBUBaeMOi Ipy NOABEME 110 JIECTHULIE.
194 Pemenne 3a1a4 Ha pacyéT MEXaHMUECKOM padOTHI M MOITHOCTH
POIUI 7 knace OnpeiesieHne BEIMTPHIIIA B CUJIE IPOCTHIX MEXAHU3MOB Ha IPUMEPE
https://resh.edu.ru/subjec | ppraara, moABMKHOTO ¥ HEMOABUKHOTO GIOKOB, HAKJIOHHOM TLIOCKOCTH.
v28/7/ HccnenoBanue ycnoBusl paBHOBECHS pbIUara.
MBI 7 knace OOHapyXeHHEe CBOHCTB IPOCTHIX MEXaHM3MOB B PAa3IHMIHBIX HHCTPYMEHTAX
I https:// UChe_bnik-mOS-rU/ C | ¥ IPUCTIOCOOJICHISIX, HCIIOTB3YEMBIX B OBITY U TEXHHKE, & TAKXKE B KHUBBIX
5.2 POCTRIC 5 1 atalogue?aliases=lesson_ | opranmsmax.
MEXaHUSMBI template,video_lesson,vi | DxcnepumenTanpHOe 10KA3aTENbCTBO PABEHCTBA PAOOT NPH MPHUMEHEHHH
deo&subject_program_id | mpocteix MexaHH3MOB.
§=31937342 Onpenenenne KIIJI HaKTOHHOM MIOCKOCTH.
Peurenue 3aau Ha MpUMEHEHUE NIPaBKJIa PABHOBECHSI pblyara U Ha pacyér
KII1J
Bubmmorexa [IOK DKCHepUMEHTAIBHOE OIpe/IeJIeHHE N3MEHEHNSI KUHETUYECKOH U
https://m.edso0.ru/7f416 | moTeHIMANLHON SHEPTUH Tela MPHU €ro CKATHIBAHUY 10 HAKIOHHOH
194 MJIOCKOCTH.
POII 7 xnacc DopMyIUpOBaHUE HA OCHOBE MCCIIEIOBAHUS 3aKOHA COXPAHEHHUS
https://resh.edu.ru/subjec | mexanmyeckoi SHEPTHH.
53 Mexanunueckast 7 1 t/28/7/ OOcyxaeHne rpaHul] IPUMEHUMOCTH 3aKOHA COXPAHEHHS SHEPTHU.
SHEPrust MDBII 7 xmace Pelenue 3ana4 ¢ UCIIOJIB30BAHUEM 3aKOHA COXPAHEHUSI YHEPTUU
https://uchebnik.mos.ru/c
atalogue?aliases=lesson
template,video_lesson,vi
deo&subject_program_id
§=31937342
Hroro mo pazueny 15
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IHOYPOYHOE INNTAHUPOBAHMUE

7 KJIACC
KoauuecTBo yacoB
No ara | JJIeKTpoHHbIe HH(POBBIE 00pa3oBaTeIbHbIE
Tema ypoxa Kourpoa | Mpaktu | A p uudp p
n/n Bcero | bHbIe gyeckme | M3yue | pecypchl
padoTel | padoTbl | HHHA
Ypoxk "Uro m3yuaet pusznka. Hexkoroprsie pusmaeckue
®uznka — Hayka o npupoze. SIBneHus npuposl. Pusndeckue
1 ABITCHIS y pHpon PHpon 1 tepmuHbl. Habmonerne n onsrt" (POLII)
https://resh.edu.ru/subject/lesson/2603/start/
2 Mexanuueckue, TEIIOBbIE, SIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 1 Ypoxk "Uenoek u okpyxarouuii ero mup" (POLII)
3BYKOBBIC SIBJICHHSI https://resh.edu.ru/subject/lesson/1526/start/
VYpoxk "®usnueckue BEIHUNHBI U UX U3MEPEHUE.
M3mepenue 1 TOUHOCTHh u3MepeHus. Onpesenenue eHbl
3 duznyecKkue BEJINIUHBI U UX U3MEPEHHE 1 JICTICHUSI [IIKAJTbI H3MEPUTEIILHOTO PUOO0pA.
Omnpenenenne 00béMa TBEpIoro Tema" (POLI)
https://resh.edu.ru/subject/lesson/2602/start/
VYpok-uccnenoBanue "M3mepenune TeMmnepaTypsl P IOMOIIN Buneo "Monexs repmomerpa” (M3II)
4 )KE KOCTHOFI([) TePMOMETDA IE U, TeﬁneyiT pH" B 1 1 https://uchebnik.mos.ru/material/e7f53f9a-574e-44f5-
s pMoMeTpa B X PaIyP 9c38-b6c373f39052
Kak ¢usuka u npyrue eCTeCTBCHHbIC HAYKH U3y4YaroT IPUPOTY.
5 EcrectBeHHOHAy4HBIH MeTOA Mo3HaHMs. OnrcaHue PU3NIECKUX 1
SIBJIEHHI C TOMOIIBIO MOJIEIEeH bubnuoreka ITOK https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTesbl: 1aabHOCTh NOJETA
6 [apuKa, MymeHHOTO TOPHU30HTAEHO, TEM OOJIBIIe, YeM OOoJIbIIe 1 1
BBICOTA TTycKa"
bubnmnorexa I{OK https://m.edsoo.ru/ff09fe0a
7 Crpoenue BeniectBa. ONBITHI, TOKA3bIBAIOLIUE IUCKPETHOE CTPOECHUE 1 Vpok "Crpoenue BemiectBa. MoJIeKyJibl U aTOMBL.
BELIECTBA Uzmepenne pazmepoB maibix Ten” (POL)
https://resh.edu.ru/subject/lesson/1533/start/
bubnunoreka IJOK https://m.edsoo.ru/ff0a013e
8 JIBr>KeHME YacTUIl BEeIeCTBa 1
Ypoxk "bpoyHoBckoe aeuxenue. Auddysus. Bzanmuoe
9 Ypok-uccnenoBanue «OMBITH IO HAOIIOJEHUIO TETLIOBOTO 1 1 TIPUTSDKEHUE U OTTANKMUBaHUE MOJIeKysl. CMaunBaHue U
pacuupeHus Ta3oB» kamwuisipaocTh" (POILI)
https://resh.edu.ru/subject/lesson/1534/start/
Ypok "ArperatHbie cocTOsIHUA BetecTBa. O000eHme
10 ArperaTHbl€ COCTOSTHHS BEIIIECTBA 1 teMbl «Ctpoenue BemiectBay" (POIII)

https://resh.edu.ru/subject/lesson/1532/start/
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BzanmocBs3b MCKIY CBOICTBaMH BCLICCTB B pa3HbIX arp€raTHbIX

11 COCTOSIHHSX M MX aTOMHOMOJIEKYISIPHBIM cTpoeHHeM. OCOOEHHOCTH Bubnuoteka IJOK https://m.edsoo.ru/ff0a0378
arperaTHBIX COCTOSIHUI BOJBI
Bubnmoreka ITOK https://m.edsoo.ru/ff0a05¢c6

12 Mexannueckoe ABIKeHHE. PaBHOMEpHOE 1 HEpaBHOMEPHOE IBIKCHHE Ypoxk "Mexannueckoe apmkerne." (POL)
https://resh.edu.ru/subject/lesson/1488/start/
Bubnmoreka ITOK https://m.edsoo.ru/ff0a079c

13 Ckopoctb. EnquHAIEI CKOpOCTH Ypoxk "Cxopocts" (POLI)
https://resh.edu.ru/subject/lesson/1525/start/

14 PacueT myTH U BpeMeHH JBUKEHHSI bubnunoreka ITOK https://m.edsoo.ru/ff0a0aed
bubnuoreka ITOK https://m.edsoo.ru/ff0a0c10

. Ypok "Unepuus. BzaumoseiictBue Ten u Macca.
Wuepnus. 3akoH uHepiuy. BzaumonelcTBre TeN Kak MpUYKUHA
15 W3MepeHune Macchl Tejla Ha ypaBHOBCIICHHBIX
W3MEHEHUSI CKOPOCTH JIBUYKEHUS Tell "
prruaxHbIx Becax" (POII)
https://resh.edu.ru/subject/lesson/1531/start/

16 ITnoTHOCTE BenecTBa. Pacyer Macchl ¥ 00beMa Teja M0 €ro IJIOTHOCTH Bubnmoreka IIOK https://m.edsoo.ru/ff0a0fee

Vpoxk "[lnotHOCTE M Macca. OnpeneneHue MmI0THOCTH
.. TBEPIOTO Tela ¢ IOMOIIBIO BECOB M H3MEPUTEIIFHOTO

17 JlabopatopHas paboTa «OmpeneneHue IIOTHOCTH TBEPIOTO TEIay i pa” (PIII)
https://resh.edu.ru/subject/lesson/2601/start/
bubnunorexa IJOK https://m.edsoo.ru/ff0al23c
Vpok "Pemenue 3anau no reme «J{BrxeHue,

18 Pemenne 3amau o teme "IlioTHOCTE BemiecTBa" B3auMoelcTBrEe, Macca». O000IIeH e 110 TEME
«IBmwxkenue, B3anmoseiicteue, macca™" (POL)
https://resh.edu.ru/subject/lesson/2974/start/

Vpok "Cuna ynpyroctu. 3akoH ['yka. JJlunamomerp.
N I'pagynpoka muaamomerpa. Mccnenosanne
Crira Kak XapakTepUCTHKa B3auMoieiicTBus Ten. Cria yrpyrocTH.
19 3aBHCHUMOCTH CHJIBI YIPYTOCTH OT YAJTHMHEHUS TIPYKIHEL.
3axon ['yka "
Omnpenenenre k03¢ HUIIIEHTa YIPYTOCTH TIPYKIHEI
(PBII) https://resh.edu.ru/subject/lesson/2600/start/
Buneo "Iedopmarus ynpyroii npyxxuast” (MOIII)
20 ?1?5?4?) 3315)1 f[a&;;;l;glgf?;oﬁ:ﬁgy(é;figacmm}mﬂ https://uchebnik.mos.ru/material _view/atomic_objects/7
Aleopman Py P 225693?menuReferrer=catalogue
21 SIBnenue taroreHus. Cuiia TSKECTH Ypox "Cuna. Cuna tbxectu” (PIII)
' https://resh.edu.ru/subject/lesson/2756/start/
CBs13b MEXKTy CHIION TSDKECTH M Maccoii Tena. Bec Tena. Penienne Bu6miorexa LIOK hitps://m.edsoo.1u/ff0a1778
22 y ’ ' Ypok "Bec tena. Herecomocts" (POIII)

3amad mo teme "Cuia Tsoxkectr"”

https://resh.edu.ru/subject/lesson/2599/start/
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Cuna TsSDKeCTH Ha ApYrux mjaHeTax. dusnueckue XapaKTCpUCTUKHN

23 bubnuoreka ITOK https://m.edsoo.ru/ff0a1502
TUTAHET
24 | Usmepenne cui. JluHaAMOMETp bubmmoreka IJOK https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocTh Bbubnuoreka IOK https://m.edsoo.ru/ff0al778
26 Cﬂommfe AABYX CHIL, HATIPABJICHHBIX MO OHOU HPAMOH. Bubmuotexka ITOK https://m.edsoo.ru/ff0ala70
PaBHOelicTBYOIIAs CUIT
" N " VYpox "PaBroneiicTByromas crma" (POLII)
27 | Pemerme 3ana1 o Teme "PasHozcHCTByIOmA CHI https://resh.edu.ru/subject/lesson/2973/start/
bubnuoreka ITOK https://m.edsoo.ru/ff0alb9c
28 TpeHue CKOJIBXKEHUS U TPEHUE MTOKOA. TpeHne B IPUPOJIE U TEXHUKE VYpoxk "Cuna tpenus. TpeHune B mpupoje U TeXHUKe"
(PBII) https://resh.edu.ru/subject/lesson/1536/start/
JlabopatopHas paboTa «3ydeHre 3aBUCUMOCTH CHJIbI TPCHHS
29 CKOJIB)KCHUSI OT CHITBI JABJICHHS U XapaKTepa COMPHKACAIOIINXCSI Bubmuoreka IJOK https://m.edsoo.ru/ff0alcc8
MIOBEPXHOCTEN»
Ypok "Pemntenue 3anau no teme «CHIIBI BOKPYT Hac.
30 Pemenue 3a1a4 Ha onpezesieHUe PABHOACHCTBYIOIEN CUIIb O06061menue mo Teme «Cuisl BOKpyr Hacy" (POIII)
https://resh.edu.ru/subject/lesson/2972/start/
31 Pemenne 3amaq mo Temam: «Bec Temay, «'paduueckoe n300pakeHHEe Bubmiorexa LIOK https://m.edsoo.ru/ff0alde0
cuy, «Cuitbl», «PaBHOIEHCTBYIOIIAS CHID»
Ypoxk "KonTponbsHas padora mo teme: "MexaHHIECKOE
KonTtponsHas pabora mo reMam: «MexaHHIECKOe IBHKCHHUECY, " "
nerkeHue" - 7 kinace - dusuka" (MOIII)
32 «Macca, TIOTHOCTBY, «Bec Tenay, «['paduyueckoe H300pakeHUE CHI», i . . .
https://uchebnik.mos.ru/material_view/lesson_templates/
«Cunb» —
99939?menuReferrer=catalogue
bubnunoreka ITOK https://m.edsoo.ru/ff0a20a6
Ypoxk "/laBenne. CriocoObl yBETUYEHUS U YMEHBIICHUS
33 Jasmenne. CriocoObl yMEHBIICHUS W YBEITUUCHUS TABICHUS nasneHus. OnpeiesicHre TaBICHUS 3TaI0OHA
kmorpamma" (POLII)
https://resh.edu.ru/subject/lesson/2971/start/
34 JlaBnenue rasza. 3aBUCUMOCTD JIaBJIEHUS ra3a OT 00bEMa, TEMIIEPATYPHI bubnunoreka ITOK https://m.edsoo.ru/ff0a2376
bubnuoreka ITOK https://m.edsoo.ru/ff0a25b0
[lepenaua naBieHus TBEPABIMH TETIAMH, )KUIKOCTSAMH U Ta3aMU. 3aKOH Ypox "[Ipupoaa naBieHus Ta30B U KUAKOCTEH.
35 "
ITackans Jasnenwne B xxuakocty u raze. 3akoH [lackama" (POIL)
https://resh.edu.ru/subject/lesson/2598/start/
36 JlaBjeHHe B )KUAKOCTH U rase, BEI3BAHHOE JICHCTBHEM CHJIBI TAXKECTH bubimoreka I1OK https://m.edsoo.ru/ff0a2718
Bbubimoreka ITOK https://m.edsoo.ru/ff0a2826
37 Pewenue 3anau no teme «JlaBieHue B )KUIKOCTH U raze. 3aKOH Vpok "«Pewenue 3aaa4 no teme «JlapieHue TBEPIbIX

TTackams»

TeJ, XKHUAKOCTEH 1 razoBy». O000IIeHHe 0 TeMe
«JlaBrieHUE TBEPBIX TEI, XKUAKOCTEH U razosy." (POII)
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https://resh.edu.ru/subject/lesson/2970/start/

Bubnmoreka IIOK https://m.edsoo.ru/ff0a2970
Ypoxk "Coobmatomuecs cocyasl. Mcmonp3oBanne

38 Coobmatompecs cocyast JaBJICHUS B TeXHUIECKUX ycrporicTBax" (POL)
https://resh.edu.ru/subject/lesson/1538/start/

39 | I'mapaBnmdeckwii mpece bubnmoreka I{OK https://m.edsoo.ru/ff0a3136
Buneo "Manomerp" (MOIII)

40 | ManomeTpbl. [TopIIHEBO# KHUAKOCTHBINA HACOC https://uchebnik.mos.ru/material_view/atomic_objects/7
230649?menuReferrer=catalogue

Atmocdepa 3emun. [IpuauHBI CyIIecTBOBaHUS BO3IYITHON 000I0UKH
41 3emun. 3aBUCHUMOCTH aTMOC(HEPHOTO ABICHHS OT BBICOTHI HaJI Bubnuoreka IJOK https://m.edsoo.ru/ff0a2b5a
YPOBHEM MODSI
bubamnorexa I{OK https://m.edsoo.ru/ff0a2b5a
Ypoxk "Bec Bo3myxa. ATMOchepHOE TaBICHHE.

42 Bec Bozayxa. ATmMocepHOe naBieHne Wzmepenne atmocdeproro nasneHus. OnbIT
Toppuuemu" (POII)
https://resh.edu.ru/subject/lesson/1535/start/

43 Wzmepenune atmocdeproro aasneHus. OnbiT Toppuueim bubnunoreka [TOK https://m.edsoo.ru/ff0a2da8

44 3aBUCHMOCTh aTMOC(HEPHOTO JABJICHUS OT BBICOTHI HaJ[ YPOBHEM MOPS bubnunoreka ITOK https://m.edsoo.ru/ff0a2fc4

45 | bapomerp-anepoua. ATMochepHOe TaBICHHE Ha Pa3TIHIHBIX BBICOTAX Bubnuoreka IJOK https://m.edsoo.ru/ff0a2fc4
Ypox "[Ipubops! ans u3MepeHus naBieHus. Pemenne
3aja4 1o TeMe «AtMocdepa U aTMoc(epHOe AaBICHHE.

46 Pemenne 3anau mo teme "AtmochepHoe naBieHue" O6o006muieHne TeMbl «ATMocepa u atMmocdepHoe
nasierue»” (POIII)
https://resh.edu.ru/subject/lesson/2969/start/
bubnmnorexa I{OK https://m.edsoo.ru/ff0a3276

47 JeiicTBUE )KUAKOCTH U T'a3a Ha MOTPYKEHHOE B HUX TEJO. ApXHUMeI0Ba Vpok "JleiicTBrEe XKUAKOCTH U raza Ha NOrpyXEHHOE B

cuia Hux Teao" (POII)
https://resh.edu.ru/subject/lesson/2968/start/

48 Hav6opaT0pHa“ﬂ pabora «OrnpezneneHne BITATKABAIOLICH CHIIbI, Bubmiorexa LIOK https://m.edsoo.ru/ff0a33fc

JISWCTBYIOIEH Ha TEJIO0, MOTPY>KEHHOE B XKHUJIKOCTH)
49 JlabopaTtopHast pa69Ta 0 TeMe <<I/ICCVJTC}IOBaHI/Ie 3aBHCHUMOCTH Beca Bubmorexa LJOK https://m.edso0.ru/ff0a3514
Tena B BoJie OT 00BhEMa MOTPY>KEHHOH B KUIAKOCTh YacTH TeJay
bubnuoreka [TOK https://m.edsoo.ru/ff0a3a96
Ypok "3akon Apxumena. [InaBanue ted.

50 Inapasme Ten BoznyxomnaBaaue" (POII)
https://resh.edu.ru/subject/lesson/2967/start/

51 JlabopaTopHast paboTa "KoHcTpyrpoBaHue apeoMeTpa Wil Ypok "Pemenue 3anau no teme «3akoH Apxumena.
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KOHCTPYUPOBAHUE JIOAKHU U OTpeiesieHne e€ Trpy30noabEMHOCTH"

IInaBanue Tem». O600IIEHKE TTO TEME «3aKOH
Apxumena. [InaBanue ten»" (POLL)
https://resh.edu.ru/subject/lesson/2966/start/

Pewenue 3anau no temam: «IlnaBanue cynos. BozayxomnnaBaHue,

52 . Bubnumoreka IOK https://m.edsoo.ru/ff0a3654
«JlaBIeHUE TBEPABIX TEJI, KHIKOCTEH M ra30B»
Bubnmoreka IIOK https://m.edsoo.ru/ff0a3f82
Ypox "laBenne TBepapIx Tem»" (MIII)
53 | Mexanmieckas padora https://uchebnik.mos.ru/material_view/lesson_templates/
463244?menuReferrer=catalogue
54 MouHocTs. Equauns MomHocTi Bu6nmoreka IIOK https://m.edsoo.ru/ff0a3f82
55 Ypok-uccnenopanue "PacuéT MOIHOCTH, pa3BUBaeMOil IPH MoIbEME 1 VYpok "Mexanunueckas pabora. MomHocts" (POILI)
110 JiecTHUIE" https://resh.edu.ru/subject/lesson/2965/start/
Vpok "Pbruar v HakJIOHHas MI0CKOCTh. [IpoBepka
56 IIpocteie Mmexanu3Mmel. Peruar. PaBHOBecHe cuil Ha pblyare ycnoBHs paBHOBecHs peraara” (POII)
https://resh.edu.ru/subject/lesson/2963/start/
VYpok "Pemienne 3anaq Ha pacué€T pabOTH U MOIITHOCTH"
57 KonTtponpHas padora mo Teme «JlaBIeHnEe TBEPABIX TEI, KHUIKOCTEH 1 (MD1II)
ra3oB» / Beepoccuiickas npoBepounas pabora https://uchebnik.mos.ru/material _view/atomic_objects/8
510239?menuReferrer=catalogue
58 PesepBHblil YPOK. Pa6ota ¢ Texctamu o Teme «/laBnenue TBEpABIX BuGnuotexa LIOK https://m.edsoo.ru/ff0adffe
TeJ, XXHUIKOCTEH 1 ra3oBy» / Beepoccuiickast mpoBepodHast padoTa
59 Prruaru B TexHHKe, GBIT}: u pupoze. JlabopaTtopHas pabota 05 Bubmorexa LIOK https://m.edsoo.ru/ff0ad78e
«MccnenoBanue ycIoBHH paBHOBECHS pbIuara
60 Perienue 3a1au mo teme «Y CI0BUsI PABHOBECHS phlYara Bbubnuoreka [{OK https://m.edsoo.ru/ff0a48a6
Ypoxk "bioku u cuctema 6II0KOB. «30JI0TOE TIPABHIIOY»
KoadduumenT moneszxnoro aericTeust Mexanusma. JlaboparopHas MexaHiku. Kosduunent nosesHoro ﬂeHCTBUHﬂ'
61 N 0.5 Omnpenenenne k03¢ HUIHICHTA TTOJIE3HOTO ACHCTBUSL
pabota «3mepenne KI1/] HAKIIOHHOW TUTOCKOCTH . "
HakJIoHHOH TuTockoctu" (POII)
https://resh.edu.ru/subject/lesson/2962/start/
62 Pemienue 3amau o teme "Pabora, momrHocTh, KITT" bubnunorexa IJOK https://m.edsoo.ru/ff0a4c48
bubnunoreka ITOK https://m.edsoo.ru/ff0a4252
VYpoxk "Dueprus. [ToTeHnanbHas 1 KUHETHIECKAs
SHeprus. 3aKOH COXPaHCHHUS MEXaHUYECKOW YHEPTUH.
63 Mexannueckas 3Heprusa. Kunetnueckas u noTeHUMadIbHas SHEPTUs M3yueHrie U3MEHEHUs NOTEHIIMAIIbHOW U KUHETHYECKOM
SHEpruil Tena Nnpy ABMKEHUU Tella 110 HAKJIOHHOU
mtockoctu" (POL)
https://resh.edu.ru/subject/lesson/2597/start/
64 3aKOH COXPAaHEHUS MEXaHHMYECKOM SHEPTHH bubnuoreka ITOK https://m.edsoo.ru/ff0a4360
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ypOK-3KCHepI/IMeHT 10 TCMC "3KCHepI/IMeHTaJ'ILHOC OIPCACIICHUC

VYpoxk "Buptyanbusie nadoparopun. dusnka.
Mexanuxka" (MOII)

65 MBMCHCHIA KIHETIECKOM U HofeHuHaHLHOP}, PHEprHI HpH ! https://uchebnik.mos.ru/material_view/atomic_objects/7
CKaTBIBAaHHUHU TeJIa 110 HAKJIOHHOM INIOCKOCTH
632998?menuReferrer=catalogue
VYpox "[loaroToBka kK KOHTPOIBHOIH padote "PadoTa.
MormmnocTs. Queprus"" (ML)
66 | Kontpomwuaz pabora no reme «Pagota u MomtHoCTs. SHeprus ! https://uchebnik.mos.ru/material_view/atomic_objects/8
560885?menuReferrer=catalogue
67 PeaepBHmyg ypok. PaGora ¢ Tekctamu o teme "MexaHndecKkoe 1 Bubmmorexa LIOK https://m.edsoo.ru/ff0adec6
JBIDKCHHUE
VYpok "Ucrounuku 3ueprur. HeBo3aM0OXKHOCTh cO31aHuUs
. " Be4HOTrO JBUTaTeis. Pemenue 3axad no reme «Paborta,
PeseprusIit ypok. Pabora ¢ Tekcramu o Teme "PadoTta. MomHOCTS.
68 " 1 MOIITHOCTB, SHeprus». O6o0menne o Teme «PaboTa,
OHeprus "
MOIITHOCTB, SHeprus»" (POILI)
https://resh.edu.ru/subject/lesson/2964/start/
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12
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TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosnuectBo yacoB D1eKTPOHHbIE OcHoBHBIE BU/BI AeSITEIbHOCTH 00YYAIOIIUXCS
HaumenoBanue
Nen/n | pasienos utem | Bee Kourpoa | Mpaktu | (undposbie)
TporpaMmbI o bHBIE yecKue 06p3303aTenbﬂme
padoTrel | paGoTel | PeCypchI
Pa3nea 1. TenioBule siBJIeHHUS
HaGumonenue u nHTEpIIpeTanys OnbITOB, CBUACTEILCTBYIOIUX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOECHHUH BEILECTBA: OIBITHI C PACTBOPEHUEM Pa3JIMUHbBIX BELICCTB
B BOJIC.
Permenne 3aa4 o OIEHMBAHUIO KOJMYECTBA AaTOMOB HITH MOJIEKYJI B €MHUIIC
00BEMa BellecTBa.
AHanu3 TeKCTa IPEeBHUX aTOMUCTOB (HanpuMep, pparmenTa mosmsl Jlykperus «O
MPUPOJIE BEIei») ¢ N3TI0)KEHIEM 000CHOBAaHHUI aTOMHOM THITOTE3BI (CMBICIIOBOE
yreHue). OueHka yoeTuTeNbHOCTH ATUX 000OCHOBAHUIA.
Bbubnuoreka [TOK OOBsicHeHHEe OPOYHOBCKOT'O BMIKEHUS, SIBICHUS AUGPY3UU U pa3nuanii MeXIy
https://m.edsoo.ru/7f4 | Humu Ha OCHOBE MOIOKEHHI MOJIEKYJISPHO-KHHETHYCCKOM TEOPUH CTPOCHHS
181ce BEIECTBA.
POII 8 kmacc OO0bsiCHEHHE OCHOBHBIX Pa3JIMYUil B CTPOCHUU T'a30B, KUAKOCTEH U TBEPABIX TETI C
https://resh.edu.ru/su | ucrnosip30BaHUEM MONOKEHHN MOJIEKYISIPHO-KMHETHYECKON TEOPHU CTPOCHUSI
Crpoenue u bject/28/8/ BEIECTBA.
1.1 CBOMCTBa 7 MBI 7 knacc [IpoBeneHue OMBITOB MO BBHIPALIMBAHUIO KPUCTAIIIIOB MOBAPEHHOM COIM WU
BEIECTBA https://uchebnik.mos. | caxapa.
ru/catalogue?aliases= | IlpoBeneHue u 0OBICHEHHE ONBITOB, AEMOHCTPHPYIOLIMX KaNUUIPHbIC SBICHHUS U
lesson_template,vide | siBnenne cMauyuBaHUsl.
0_lesson,video&subje | OObscHEHHE POIH KAMWUIAPHBIX SBICHHUH ISl TOCTYTUICHHUS BOJIBI B OPTaHU3M
ct_program_ids=3193 | pacrenwuii.
7342 Habnronenue, npoBeeHUe U 0OOBSICHEHHE OIBITOB 110 HAOJIIOICHUIO TEILIOBOTO
pacIIMpeHus ra30B, )KUJIKOCTEN U TBEPABIX TEIL.
OObsicHeHHEe coXpaHeHust 00bEMa TBEPABIX TeJ, TEKYYECTH XKHUIKOCTH (B TOM
YHCIIe, PA3HUIIBI B TEKYUECTH JUIsl Pa3HbIX )KUAKOCTEH), TaBIeHNUs ra3a.
[TpoBenenue ONBITOB, IEMOHCTPUPYIOIINX 3aBUCHMOCTD JaBJICHHS BO3yXa OT €T
00bEMa 1 HarpeBaHMs WM OXJIKJCHUS, U NX 00BsSCHEHHE Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YYCHHSI.
AHanu3 MpakTHYECKUX CUTYaIlNi, CBI3aHHBIX CO CBOHCTBAMU ra30B, )KUIKOCTEH U
TBEPIBIX TEI
12 Tennossle 21 1 5 bubanorexa [JOK O0ocHOBaHME PaBHUI U3MEPEHUS TEMIIEPATYPBI.

IMPOLECChI

https://m.edsoo.ru/7f4

CpaBHGHI/IG PAa3JINIHBIX CI1oco0oB HN3MEPCHUS U HIKAJI TEMICPATYPhI.
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181ce

POIII 8 xiacc
https://resh.edu.ru/su
bject/28/8/

MDII 7 kmacc
https://uchebnik.mos.
ru/catalogue?aliases=
lesson_template,vide
0_lesson,video&subje

ct_program_ids=3193
7342

HaGmonenue 1 00bsICHEHHE OTIBITOB, IEMOHCTPUPYIOIIMX U3MEHEHHE BHYTPEHHEH
SHEPTHH TeNa B pe3ysbTare TeIIonepeiadud U paboThl BHELIIHUX CHIL.
HaGmonenue u 00bsICHEHHE OTIBITOB, 00CYK/I€HHE IPAKTHYECKUX CUTYaIUH,
JIEMOHCTPHUPYIOIINX Pa3IMYHbIEC BUbI TEILUIONEPEIAu: TEIIONPOBOIHOCTD,
KOHBEKIIHIO, U3JTy4eHHE.

HccnenoBanue siBICHUS TEIIIO0OOMEHA IIPU CMEIIMBAHUH XOJIOJJHOH U ropsyen
BOJIBI.

Habnromenue ycTaHOBICHHS TETIOBOTO PAaBHOBECHS MEXKTy TOPSUEH U XOJIOXHOU
BOJIOM.

Omnpenenenne (M3MEpEHNE) KOINIECTBA TEIUIOTHI, TOTyYCHHOTO BOAOH IpH
TETIIOOOMEHE C HarpEeThIM METAJUTHUECKIM IIHIHHAPOM.

OnpeneneHue (M3MepeHNe) yAEIbHON TETNIOEMKOCTH BEIIECTBA.

Pemenue 3aJa4, CBA3aHHBIX C BBIYUCIICHUCM KOJIMYCCTBA TCIJIOTHI U TEIIIOEMKOCTH
IIPU TEeTII000MEHe.

Amnanus chyauHﬁ MMPAKTUYECKOI'0 MCIO0JIb30BaHUA TCTIJIOBBIX CBOMCTB BCHICCTB U
MarepuaoB, HAPUMEp, B LENISIX DHEProcOepeKeHHsI: TEIIOU30IISIINS,
sHeprocOeperaroIfe KphIu, TEPMOAKKYMYIISATOPHI U T. 1.

HaGmonenue siBineHni ucnapeHnst 1 KOHACHCALUH.

HccnenoBanune nporiecca UCTIApEeHHs Pa3IHIHBIX KUAKoCcTeH. OOBbsCHEHNE
SIBJICHUH MICTIapeHMs ¥ KOHJCHCAlMN Ha OCHOBE aTOMHO-

MoJIeKyIsipHOTO YueHus. HabmroneHne n oObpsicCHEHHE Tpoliecca KUIICHNUS, B TOM
YHCIIe 3aBUCUMOCTH TEMITEPATYpPhl KUIICHHUS OT AaBIICHHUS.

Omnpenenenne (M3MepeHNE) OTHOCUTEIBHON BIAXKHOCTH BO3IyXa.

HaGumrozienue npoliecca 1iaBieHus! KPUCTAJUIMUECKOTO BEIIECTBa, HAIIPUMED, JIbJIa.
CpaBHEHHE NPOLIECCOB IIABIECHUS KPUCTAIUINYECKUX TEN U pa3MATdeHHs pU
HarpeBaHuu aMOP(QHBIX TeJl.

OnpeneneHne (M3MEpEeHNE) yIENbHON TETIOTHI TUIABICHHUS JIbJA.

OOBsACHEeHHE SBIEHUH IIIaBICHHUS U KPUCTAJUIM3ALMH Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUESHHSI.

Permenue 3aa4, CBA3aHHBIX ¢ BBIYHUCICHHEM KOJIMYECTBA TEIUIOTHI B ITPOIIECCAX
TeIuIonepe1ady Mpy IUIABJICHUH U KPUCTAIUIN3AINH, NCTIAPSHUH U KOHJICHCAIIHH.
AHanu3 cUTyanui NpakTHYeCKOro IPUMEHEHNUS SIBJICHUH TUIABJICHHS 1
KPHUCTAJUTU3aLNH, HAIIPUMEp, NOIyYeHHE CBEPXUUCTHIX MaTepHalioB, COJIeBast
Tpelika M JIp.

Ananu3 paboTHl 1 00BACHEHNE IPUHIINTIA JEHCTBUS TEIIIOBOTO JBUTATENS.
Brrauciaenune koandecTBa TCIJIOTHI, BBIACTIAOMIETOCA IIPU CrOPAHNUN pa3JIMIHbIX
BuA0B ToruBa, u KI1JI neuraresns.

OO6CyXaeHne YKOJIOTHYECKUX TTOCIIEICTBUIN UCTIONh30BAHUS IBUTATENICH
BHYTPEHHETO CTOPAHUs, TEIIOBBIX M TUAPOIEKTPOCTAHIUI

HWroro no pazneny 28

Pazgen 2. DiexkTpuyecKue 1 MATHUTHBIE SIBJICHHSA
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bubnnorexa [JOK
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181ce

HaGumonenue u mpoBeieHNE OTBITOB MO 3JIEKTPHU3ALMH TeJ IIPU CONPUKOCHOBEHUH
U UHAYKLIUEN.
HaGmonenue u o0bsicHeHNE B3aUMOEHCTBUSI OTHOUMEHHO M Pa3HOUMEHHO

POIII 8 knacc 3apsDKCHHBIX TEIL.

T r— thpS:// resh.edu.ru/su | O0bacHeHHE MpHHLHITA JICUCTBHS 3JIEKTPOCKOIIA. }

- bject/28/8/ OO0BbsiCHEHHUE SBICHUIT DVIEKTPH3ALIMH TPU CONMPHKOCHOBEHMH TeJI 1 HHAYKLHET ¢
MDOIII 7 ximace HCIOJIb30BaHNUEM 3HAHUI O HOCUTEIISX NEKTPUUECKUX 3aPSI0B B BELLIECTBE.

2.1 3apspKeHHBIE Tela 7 httos://uchebnik 5 . .

X ps://uchebnik.mos. | Pacnosnapanue 1 0GbACHEHNE ABICHUIT HICKTPU3ALMH B IOBCEIHCBHON XKHU3HH.

S — ru/cataloque?allas_es: HaGiroienne u 00BbsACHEHUE OTBITOB, HILTFOCTPUPYIONIMX 3aKOH COXPaHECHUS
lesson_template,vide | smekTpudeckoro 3apsia.
0_lesson,video&subje | HabiroeHre OMBITOB IO MOACTHUPOBAHHIO CHIIOBBIX JIMHUH SIICKTPUUECKOTO TIOJIS.
ct_program_ids=3193 | UccnenoBanue ASHCTBUS SISKTPUIECCKOTO TIOJIS HA TPOBOAHUKH M AUIICKTPHKH
7342

Haburonenune pa3iuvHbIX BHIOB ACHCTBHS IEKTPUUECKOTO TOKA U OOHAPYKeHHE

9THX BUIOB ACHCTBHUS B IOBCEAHEBHON Xu3HU. HabmoieHIe BOSHUKHOBEHHUS

ra30BOr0 paspsiga U IEKTPUICSCKOTO TOKA B KHAKOCTH

C6opKa U UCTIBITAHKE IEKTPUICCKOH [[ETTH TOCTOSHHOTO TOKA.

W3mepeHue CHITbl TOKa aMIIePMETPOM.

W3MepeHune eKTPUIECKOTO HATIPSHKEHHS BOJIBTMETPOM.

[IpoBenenue 1 0OBSICHEHHE OMBITOB, IEMOHCTPUPYIOIINX 3aBHCHMOCTD
bubnnorexa [JOK ANEKTPUYECKOTO COMPOTUBICHUS MTPOBOAHHUKA OT €0 AJTUHBI, TIOIATH
https://m.edsoo.ru/7f4 | nmomepeyHoro ceYeHus! U MaTepHaa.
181ce HccnemnoBanue 3aBUCUMOCTH CHIIBI TOKA, IIPOTEKAIOLIETO Yepe3 Pe3nucTop, OT
POII 8 kmace CONPOTHUBIICHUS PE3UCTOPA U HANPSIKEHUS Ha PE3UCTOPE.
https://resh.edu.ru/su | TIpoBepka npaBuiIa CIOKEHHSI HAMPSHKSHUI P MOCIIEI0BATEIbHOM COSIUHEHHU

IocTosHHBIN bject/28/8/ JIBYX PE3UCTOPOB.
2.2 INMEKTPHIECKUI 20 MDII 7 xnace I[MpoBepka mpaBiiIa IS CHIIbI TOKA [IPH ITApaUIebHOM COEIHHEHHH PE3HUCTOPOB.
TOK https://uchebnik.mos. | Ananu3 cuTyaruii MOCIeI0BATENBHOTO M IAPAIIEIEHOTO COEANHEHUS

ru/catalogue?aliases=
lesson_template,vide
o_lesson,video&subje
ct_program ids=3193
7342

MMPOBOAHMUKOB B IOMAITHUX DJICKTPHUUCCKUX CETAX.

Perrenue 3amau ¢ ucnob3oBanueM 3akona Oma u popmyit pacuéra
NIEKTPUYECKOTO CONPOTHUBIICHHUS TIPH MOCIIEA0BATEIFHOM U MapajieIbHOM
COCIMHCHUU IPOBOJHUKOB.

Onpenenerne pabOTHI IEKTPUIECKOTO TOKA, MPOTEKAIOMIETO Yepe3 PE3UCTOpP.
OnpezneneHye MOIIHOCTU 3IEKTPUUECKOT0 TOKA, BBIACIAEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA YEPE3 JIAMIIOUKY OT HANPSKEHUS HA HEH.
Onpenenenue KIIJ] Harpesarens.

HccnenoBanne npeoOpazoBaHust SHEPTUH IPH MOIBEME TPY3a 3JIEKTPOIBUTATEIIEM.
OOBsicHEeHHE yCTpOICTBa U MMPUHIMIIA JEHCTBHS TOMAIIHUX
3JIEKTPOHArpeBaTeIbHBIX IPHOOPOB.

OO0ObsAcHEHNE IIPUYIHH KOPOTKOI'O 3aMbIKaHUA W IPUHIUTIA )IeﬁCTBI/IH IJIaBKUX
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IpeJoXpaHuTeNeH.
Pemenue 3agau ¢ ucnoabp3zoBaHueM 3akoHa Jxoyns—Jlenna

bubnnorexa [JOK
https://m.edsoo.ru/7f4
181ce

POIII 8 xiacc
https://resh.edu.ru/su

bject/28/8/

HccnenoBanre MarHuTHOTO B3aMMOIEHCTBHS ITOCTOSHHBIX MAarHUTOB.

WzydeHrie MarHUTHOTO TIOJIS1 IOCTOSIHHBIX MAarHUTOB IIPH MIX OOBEIMHEHIH U
paznenenuu. McenenoBanue MarHuTHOTO B3aUMOAECHCTBUS

MOCTOSIHHBIX MarHuToB. M3ydeHre MarHUTHOTO TIOJISl TOCTOSTHHBIX MarHUTOB MPH
UX 00bETUHEHUH U Pa3ACICHUU.

[IpoBeneHue OMBITOB MO BU3YyaIU3allUH MOJISI TOCTOSIHHBIX MAarHUTOB.

Uzyuenue siBneHUs] HAMAarHUUMBAaHMSI BEILIECTBA.

UccnenoBanue neHCTBUS JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

2.3 ﬁiii?;ﬂme 6 15 a/t[till} /ZCIF]HeT:)Cncik oS [IpoBeneHue OMBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTh CHJIBI B3aHMOICHCTBHS
: ~——> | KaTyIIK{ ¢ TOKOM M MarHATA OT CHJIbI U HAIIPaBJICHUS TOKA B KaTYIIKE.
ru/ cataloque?allasgs: AHanu3 cUTyanui NpakTHIECKOTo IPUMEHEHUS JJIEKTPOMAarHuToB (B OBITOBBIX
lesson template.wdg TEXHHYECKHUX yCTPOUCTBAX, IPOMBIIIIIEHHOCTH, METUIINHE).
0 Iesson,VIdt?og_csuble N3y4yenue nedcTBUS MAarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM.
ct_program_ids=3193 N3ydyenue neHCTBUS 3IEKTPOIBUTATENS.
1342 Wsmepenue KIIJI anekTpoaBUratenbHON yCTaHOBKH.
Bubmrorexa LIOK PacniozHaBaHue ¥ aHaIU3 pa3InYHbIX IPUMEHEHUM 31EKTPOABUraTENICH
?_tSt?_S:/ /m.edsoo.ru/7t4 (TpaHCcIopT, OBITOBBIE YCTPOMCTBA U JIp.)
24 ONeKTPOMarHuTH 7 =eace OmBITHI 1O UCCIEA0BAHMIO ABICHNS 3JIEKTPOMATrHUTHON MHAYKIMU: HCCIICIOBAHHE
asi HHAYKINS W3MECHCHHH 3HAUCHUSI U HAIPaBJICHHS! HHAYKIIMOHHOTO TOKa
HWroro no paznery 40
OBUIEE KOJIMYECTBO 68 145

YACOB I10 ITPOTPAMME

ITOYPOYHOE IINITAHUPOBAHMUE

8 KUIIACC
KoanvecrBo yacoB
Ne Tema ypoxa Bee Kourpoa | Mpaktn | [lata | Daekrponnbie ungposbie odpasopareabHbIe
n/n o bHbIE 4YecKue usy4de | pecypcel
pa6orsl | padorbl | HUS
1 OCHOBHBIE TIOJIOXKEHUS MOJIEKYJIIPHO-KHHETHUECKOI TEOPUH U UX OIBITHBIE 1 BuGmorexa LIOK https://m.edsoo.ru/ff0a5256
TIOJTBEPKJICHUS
Ypoxk "Crpoenne atoma" (MOIII)
2 Macca u pasmep aTOMOB ¥ MOJIEKYJT 1 https://uchebnik.mos.ru/material/d81620d8-f4f2-
4143-aed5-76ccdfc658ac
3 Mogenu TBEPIOTO, KHUAKOTO M Ta3000pa3HOr0 COCTOSIHHUIA BEIIECTBA 1 Bubnmorexa IJOK https://m.edsoo.ru/ff0a540e
4 OO0BsCHEHHE CBONCTB TBEPIOTO, KHUIKOTO U Ta3000pa3HOr0 COCTOSHUI 1 Ypoxk "Arperatasie coctostHus BemecTra" (POII)
BEIIIeCTBA HA OCHOBE MOJIOXKECHUH MOJICKYISIPHO-KHHETHYECKOH TeOpHH https://resh.edu.ru/subject/lesson/2987/start/
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Kpucrammuueckue u aMOpQHEIC Tena

bubnuoreka ITOK https://m.edsoo.ru/ff0a5800

CMmaunBaHue U KanuJIIIAPHOCTB. HOBerHOCTHOC HATAXCHHUC

Bubnmoreka IOK https://m.edsoo.ru/ff0a5530

Temmosoe paclupeHue 1 C)KaTue

bubnuoreka ITOK https://m.edsoo.ru/ff0a5a26

TeMHepaTypa. CBs13b TEMIIEPATYPBI CO CKOPOCTHIO TCIIOBOT'O ABUIKCHUA

VYpok "TemnepaTypa U TEIIOBOE ABUXKEHUE.
Buytpennss sneprus. Crioco0bl H3MEHEHUS

8 YaCTHI] BHyTpeHHe# saeprun” (POIL)
https://resh.edu.ru/subject/lesson/2595/start/
9 Buyrpennsis sHeprus. CriocoOsl M3MEHEHUS BHYTPCHHEN SHEPTHA bubmmoreka I{OK https://m.edsoo.ru/ff0a5c60
10 Buns! Temonepenauu bubnuoreka ITOK https://m.edsoo.ru/ff0a6412
11 VYpoxk-korbepenus "TIpaktiuyeckoe I/ICHOJILSOBaHI/I'e’ TETJIOBBIX CBOMCTB Butmmorexa LIOK https://m.edsoo.ru/ff0a65c0
BEIICCTB U MATEPHANIOB B LIEISIX IHEProcOepeKeH s
12 KonuuecTBo TemnoTel. Y IeibHas TEMIOEMKOCTh Bu6nuoreka IIOK https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TernoBoro 6ananca. Termioo0MeH U TEMI0BOE PAaBHOBECHE Bubnuoreka [{OK https://m.edsoo.ru/ff0a7088
14 JlaGoparopHas pabora UI/IccneAOBvaHHe ﬂ%HeHI/IH TEII000MEHa NPH Butmorexa LIOK https://m.eds00.ru/ff0a6a98
CMEIIMBAaHUU XOJIOAHON M ropsiueil Bogbl
Ypok "KonanuecTBo TEIUIOTHL. Y AenbHAs
Pacyer Konu4ecTBa TEIUIOTHI, HEOOXOJUMOTO JJIsl HATPEBAHHMS Tela U N R "
15 BELLEISIEMOTO HM [IDH OX 15K 1HHH TemI0EMKOCTh. Pacuét komnuectBa TerioTsl” (POII)
a P s https://resh.edu.ru/subject/lesson/2989/start/
16 JlaboparopHas pabora "Ornpezenerue yaeabHOM TeII0EMKOCTH BellecTBa" Bubnuoreka [{OK https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUTHBA. Y IeNbHASI TEIUIOTA CTOPAHHUS Bubnmoreka IJOK https://m.edsoo.ru/ff0a7b5a
bubnuoreka ITOK https://m.edsoo.ru/ff0a71d2 Ypox
InaBneHue 1 OTBEPIEBaHHE KPUCTAUTHYCCKUX TeJl. Y IeNbHAast TEIIOTA " "
18 N [naBieHue U OTBEPACBAHHE KPUCTAIUTHYECKUX TEIL.
(POIII) https://resh.edu.ru/subject/lesson/1539/start/
Bubnuoteka [{OK https://m.edsoo.ru/ff0a72fe Ypox
19 JlabopaTopHnas pabota "OnpeneneHnue yaeabHOHN TEIUIOTHI IUIaBICHUS JIbaa" "V eIbHas TeMIoTa mwiasnenus. lnapnerne
paTopras p e Ve A amop¢ubIx Ten" (POLI)
https://resh.edu.ru/subject/lesson/2986/start/
Bbubnuoreka [{OK https://m.edsoo.ru/ff0a740c Ypox
20 [MapoobpazoBanue u koHAeHcanus. Mcnapenue Hcnapenne i konaencauus. HachimeHHe1d nap';
Kunenwne. Y nenpHas Temnora napoodpazoBaHus
(POIII) https://resh.edu.ru/subject/lesson/2985/start/
21 Kunenue. Y aenpHas TemioTa napoodpa3oBaHus U KOHICHCALIUH. Butmorexa LIOK https://m.edsoo.ru/ff0a786¢
3aBHCUMOCTD TEMIIEPATYPbI KUIIEHHS OT aTMOC(EPHOT0 AaBJICHHUSI
29 BnaxHocts Bo3ayxa. Jlaboparopnas pabota "OmnpeneieHne OTHOCUTEILHON Bubmiorexa [JOK https://m.eds0o.ru/f0a7628

BJIQYKHOCTH Bo3ayxa"
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https://m.edsoo.ru/ff0a740c
https://resh.edu.ru/subject/lesson/2985/start/
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

Ypoxk "BrnaxxHocTs Bo3nyxa. O000MIICHHE IO TeMe

23 Pemrenue 3aa4 Ha onpesieeHUE BIAXHOCTH BO3AyXa «/I3MeHeHHsI arperaTHOro COCTOSIHUS BeIecTBay"
(PDIL) https://resh.edu.ru/subject/lesson/2984/start/
Ypoxk "Oueprus tormusa. [TpuHIMIEI paboTHI
TETJIOBBIX ABHUTATENCH. JIBUraTenb BHYTPEHHETO

NS cropanusl. [lapoBas TypOuna. PeakTuBHBII
[MpuHumne! paboTh! TeroBkIX aBurareneii. [laposas TypOuna. [iBurarens
24 JIBHTaTeNb. X0J0AWIbHbIE MAIIUHEL TeroBbie
BHYTPEHHEI0 CTOpaHUs
MaIIMHBI ¥ 9KoJorus. O6o0IIeHne 1o Teme
«Temnosle nurarenn»" (POII)
https://resh.edu.ru/subject/lesson/2593/start/

25 f;(;;[ﬂHTCHHOBOFO nBuraresis. TemnoBsle ABUTAaTENN U 3alUTa OKpYKaroUeil Bubnorexa [IOK https://m.edsoo.ru/ff0a7c7c
Vpok "3akoH coXpaHEeHHUs MEXaHUYECKOH 3Heprun"

26 3aKoH COXpaHEHHs M MPEBPAIICHHs SHEPTUH B TEIIOBBIX MPOLEccax (M3II) https://uchebnik.mos.ru/material/24e83d7f-
39ad-40c1-b274-0eedfa3ce5cd

27 [ToaroroBka K KOHTPOIBHOMH pa60TUe TI0 TeMe "'Tel'[J'IOBLIe SIBIICHUSL. Bubmiotexa LIOK https://m.edsoo.ru/f0a83f2

V3meHeHne arperaTHbIX COCTOSIHUN BELIECTBA
28 KOHTpOHLuHaH pa60Ta"Ho teMe "Temnnossle sBieHUs. I3MEeHEHUE arperaTHblx BuGmmotexa LIOK https://m.edsoo.ru/ff0ag6ae
COCTOSIHUH BelllecTBa
Vpoxk "Onexrpockon. [IpoBOIHUKY U AUIIEKTPUKH.
JlenmuMOCTb MIEeKTPUYECKOro 3apsaa. DIEKTPOH.
29 Drektpusanus Tel. J[Ba poa 3JIEKTPUUSCKUX 3apsiI0B DnexTpusanys Ter, DnextpHuccknii sapsn” (PO
https://resh.edu.ru/subject/lesson/2983/start/
VYpoxk-uccnenopanue "DneKTpusanus TeJ UHAYKIUCH U TIPU Ypox "Onextpusauns” (ML)
30 copn HKOCHOHBSHHH,, prsatt Ay P https://uchebnik.mos.ru/material/728a39bc-2aef-
P 428e-8afd-7c8f3062a941
31 BsaumoeiicTBre 3apsokeHHBIX Tell. 3akon Kymona Bubnumorexa IJOK https://m.edsoo.ru/ff0a87e4
3 OJeKTpHUEecKoe ToJIe. HanpsmceHHochb anexTpuyeckoro noist. [TpuHimmn Bubmorexa LIOK https://m.edsoo.ru/ff0aga0a
CYTIEPIIO3UIINH AIEKTPUIECKUX MOJIeH
Vpok "Crpoenue atomoB. Monsl. [Ipupoaa
JIEKTPU3ALNH Tell. 3aKOH COXPaHEHHUS 3apsia.

33 Hocurenu anexTpuyueckux 3apsnoB. DneMeHTapHbli 3apa]. CTpoeHue aToma OnexkTpuueckoe nojue. DNEKTPUUECKUE ABICHUS B
npupoze u rexauke” (POII)
https://resh.edu.ru/subject/lesson/1540/start/

34 ITpOBOJHUKY ¥ AUDIEKTPUKH. 3aKOH COXPAHEHHUSI DIICKTPUIECKOTO 3apsiia bubnnoreka IJOK https://m.edsoo.ru/ff0a8ef6

35 Pewenve 3ajau Ha IPUMEHEHUE CBOMCTB 3JIEKTPUIECKUX 3apsI0B Bubnuoreka L{OK https://m.edsoo.ru/ff0a90cc

36 DJIEeKTPUYECKUH TOK, YCIOBHUS €ro CylIecTBOBaHMs. ICTOUHNKH Bubmiorexa LIOK https://m.edsoo.ru/ff0ag5a4

QJICKTPUYICCKOI'O TOKA
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37

JlelicTBHS 37IEKTPUYECKOTO TOKa

bubnuoreka ITOK https://m.edsoo.ru/ff0a96b2

VYpok-uccienopanue "JleficTBUE 3MEKTPUIECKOTO M0JIs HA IPOBOJIHUKH U

Ypoxk "O6061meHue 110 TeMe "DIeKTpuieckoe moe"

1 :
38 JIMDIICKTPUKH" (POIII) https://resh.edu.ru/subject/lesson/2592/start/
bubnuoreka ITOK https://m.edsoo.ru/ff0a9838 Ypox
"OnexTpudeckuil ToK. VICTOYHUKH AIIEKTPUIECKOTO
. ToKa. ['aTbBaHNYECKHE IEMEHTHI. AKKYMYJISTOPHI.
39 DIEKTPUYECKUHN TOK B METaJLIaX, JKUIKOCTIX M ra3ax .
DJIEKTPUUCCKUI TOK B pa3IM4YHbIX cpeaax. [Tpumepst
nercTBus dekTpuaeckoro Toka" (POIII)
https://resh.edu.ru/subject/lesson/2591/start/
VYpok "Dnexrpuueckas uens. Hanpasienue
40 DnexTpuyeckas Ienb U €€ COCTaBHbIE YaCcTH anekTpuyeckoro Toka. Cua Toka" (POIII)
https://resh.edu.ru/subject/lesson/2982/start/
a1 SOI/;J:?’ Toka. JlaboparopHas padota "M3mepeHue u peryIupoBaHUe CUITBI 05 Bubmorexa LJOK https://m.edsoo.ru/f0aghd6
Bubnuoreka [TOK https://m.edsoo.ru/ff0a9e14 Ypok
Onekrpuueckoe HanpsbkeHue. BomptMmerp. JlaboparopHas padorta " "
42 "3mMepeHne B peryJIupoBaHUe HAIIPSOKCHUS" 05 Juiekrputcckoe Hanpsbxerne” (PO
p perymp P https://resh.edu.ru/subject/lesson/3126/start/
Bubnuoreka [TOK https://m.edsoo.ru/ff0aa738 Ypox
"DnekTpuueckoe conpotusieHue. 3akoH Oma"
43 CompoTuBiieHHE IPOBOIHUKA. Y ACTHHOE CONPOTHUBIICHUE BEIIECTBA (POIIN)
https://resh.edu.ru/subject/lesson/2590/start/(PIIII)
44 JlaGopatopnast paboTa "3aBUCUMOCTB DJIEKTPUIECKOTO COTPOTHBIICHUS . 1 Bubnmorexa LIOK https://m.edsoo.ru/ff0aa738
MIPOBOJTHUKA OT €r0 JITHHEIL, TUIOIIAAX OMIEPEYHOTO CEYCHHUS i MaTepHaa
45 3aBUCHMOCTh CHITBI TOKA OT HanpspKeHusl. 3akon OMa Juts y4acTka Henu bubamnorexa I{OK https://m.edsoo.ru/ff0aad44a
JlabopaTopHnas pabota "HMccnenoBanne 3aBUCHMOCTH CHIIBI TOKa, HIYIIETO
46 4yepe3 Pe3rcTop, OT COMPOTUBIICHHS PE3UCTOPA U HATIPSHKEHHS Ha 1 Bbubnuoreka [{OK https://m.edsoo.ru/ff0aa04e
pe3ucrope"
Ypox "[locnenoBarensHOE U MapayieIbHOE
47 [ocnenoBarenbHOE U NapauIeIbHOE COETMHEHUS IPOBOIHUKOB coequHEHHE MpoBogHIKOB" (POILI)
https://resh.edu.ru/subject/lesson/3246/start/
48 JlabopaTopnas pabota "IIpoBepka nmpasmia CIIO)KeI':II/IS[ HaAIPSHKCHAN TIPU 1 Bubmorexa [JOK https://m.edsoo.ru/ff0aaass
MOCJIEZIOBATEILHOM COEIMHEHUH JIBYX PE3UCTOPOB
49 | J1aboparopuas padota "Tiposepka 1PABIIA JUIA CHITBL TOKA HpH 1 Bubmuorexa ITOK https://m.edsoo.ru/ff0aadle
MapajuIeIbHOM COSIHMHEHIH PE3HCTOPOB
Bubnuoreka I{OK https://m.edsoo.ru/ff0aaf8a Ypox
Pemenue 3amad Ha npuMeHeHne 3ak0Ha OMa JUIs Pa3TUIHOTO COCIMHEHUS " " » "
50 Pemenne 3amad mo Teme "DIEKTPUICSCKHNA TOK

MIPOBOAHUKOB

(POLI) https://resh.edu.ru/subject/lesson/2589/start/
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bubnuoreka ITOK https://m.edsoo.ru/ff0ab124 Ypox
"ConpOTHUBJICHHE MPH MOCIIEI0BATENLHOM H

51 PaboTa 1 MOITHOCTB AJIEKTPUYECKOTO TOKa. 3akoH Jxoyisa-JleHma napajuieIbHOM COCMHCHUH MTPOBOIHUKOB. PaboTa
3NEeKTpUUYEeCcKOoro Toka. 3akoH Jlxxoyns—Jlenna"”
(PDI) https://resh.edu.ru/subject/lesson/2981/start/
bubnuoreka ITOK https://m.edsoo.ru/ff0ab3e0 Ypox
52 JlabopaTopnas pabota "Onpenenenue padOThl K MOITHOCTH YJICKTPUIESCKOTO 1 "MOIIHOCTb AEKTPUYECKOTO TOKA. DIEKTPUUECKUE
TOKa" HarpeBatesbHble puoopsr” (POLI)
https://resh.edu.ru/subject/lesson/2588/start/
53 DJeKTpUYECKUE IENH U TOTPEOUTENH HIIEKTPUIECKOI SHEpTUU B OBITY. Bubmiorexa LIOK https://m.eds00.ru/f0ab660
Kopotkoe 3aMbikanne
54 [MoxroToBka K KOHTPOJIBHOM pa603e 0 TeMe BHeKTpEIquKHe 3apAbL. . Bubmiorexa LJOK https://m.edsoo.ru/ff0abd2c
3apspKeHHBIC TeJla U X B3aUMOACHCTBU. [I0CTOSHHBIN 3NIEKTPUIECKAN TOK
55 KouTponbHast pva60Ta 1o TeMe 9neu1<TqueCK1/Ie 3apAIBL. ?ameeHHLIe Tena Bubmiorexa [IOK https://m.edsoo.ru/ff0abeas
U uX B3auMOoJieCTBUS. [I0CTOSIHHBIN SJIEKTPUUECKUN TOK
Ypoxk "[locTosiHHbIE MarHUTHI JefiCTBHE MATHUTHOTO
56 IlocTrosiHHBIE MAarHUTBI, UX B3aUMOJICUCTBUE OIS Ha IPOBOMIHHK C TOKOM. SICKTPOBHIATEIIH.
’ A Marnutsoe nose 3emun" (POIIT)
https://resh.edu.ru/subject/lesson/1541/start/
57 Ypok-uccienopanue "M3ydeHue moiei MOCTOSIHHBIX MarHUTOB" 1 Bu6nuoreka IIOK https://m.edsoo.ru/ff0ac3d0
bubnunoreka ITOK https://m.edsoo.ru/ff0acOba Ypox
MaruautHoe nosie. MarautHoe mosie 3eMJId ¥ €0 3HaUeHUe JJIs )KU3HU Ha "Pemenue 3a1a4 o Teme «MarHuTHOE MOJIEY.
58 "
3emuite O60061menne TeMbl «MarauTHoe moie»" (POLI)
https://resh.edu.ru/subject/lesson/2587/start/
59 OmneiT DpcTeaa. MarHuTHOE T0JIE JIEKTPUIECKOro Toka MarHuTHOE 1oJie Bubnmorexa [IOK https://m.edsoo.ru/ffdac1d2
KaTYIIKU C TOKOM
60 vll'IpI/nvIeHeHI/Ie SNEKTPOMATHHUTOB B TEXHHKE. JlaGopaTopHas pa6(3'Ta 1 Bubmorexa LIOK https://m.edsoo.ru/ff0ac74a
MN3ydenne qeiCTBUSI MATHUTHOTO TOJISL HA TIPOBOJIHUK C TOKOM
DIEKTPOIBUTATENb IOCTOSHHOTO TOKa. MCIomp30BaHUe 3IEKTPOIBUTATENCH
61 B TEXHUYECKHUX YCTpOicTBaX u Ha TpaHcnopre. JlaboparopHas pabota 0.5 Bbubnuoreka [{OK https://m.edsoo.ru/ff0ac86c¢
"KoHcTpynpoBaHue U n3ydeHue paboThl 3JeKTpoJBUTaTENs"
Bupaeo "OnextpomarautHas uHayknus 3. [Ipasuno
62 OmeiTel Papanest. 3aKoH JIEKTPOMArHUTHOM MHAYKIUHU. [IpaBuio Jlenna Jlenna” (ML)
Panes. p AyKIvH. 1p H https://uchebnik.mos.ru/material/fe34b2cd-efcd-
44e4-a393-336b31caldfe
Onexrporereparop. CocoOB! HOIydeHUS 3IEKTPHIECKON IHEPTUU Buneo "Maiikn dapaneii. OT snekrpusectsa 10
63 P parop. i p pri. anexTporeHneparopa" (MOIII)

SHGK’I‘pOCTaHHI/II/I Ha BO300OHOBIIIEMBIX HCTOYHHMKAX OHEpruun

https://uchebnik.mos.ru/material/406344a3-13a2-
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4e75-bel2-1da55bbech44

[MoxroToBka Kk KOHTPOIBHOH paboTe Mo TeMe "DIeKTpUIECKre i MarHUTHEIC

Ypoxk "O0bAcHEHHE IEKTPUIECKUX SIBICHUN"

64 S 1 (MDBI) https://uchebnik.mos.ru/material/fd1d43ff-
22b5-497¢-9dd6-79999187f71e

65 KouTpossHas pabota mo Teme "INeKTpHICeCKUE U MATHUTHBIC SIBJICHHS" bubnmoreka I{OK https://m.edsoo.ru/ff0ach14

66 PaGora ¢ Tekcramu 1o teme "TemnoBbie sBieHus" 1 Bu6nuoreka ITOK https://m.edsoo.ru/ff0acc5e

67 Pa6ora ¢ TekcTamu 110 Teme "TIOCTOSIHHBIH 37TeKTPHIECKHiA TOK" 1 bubmmoreka IJOK https://m.edsoo.ru/ff0acdc6
Ypoxk "Marautssie siaeansa” (MOIII)

68 Pa6ora ¢ TekcTamu 110 Teme "MarHuTHBIC SBICHUS" 1 https://uchebnik.mos.ru/material/5537be0f-4eda-
414e-bb91-a8c74038d263

OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 14.5
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TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
KosmmuecTBo 4yacoB DIeKTPOHHbIE OCHOBHBIE BH/IBI IESITEILHOCTH 00y9AKOIINXCS
HaumeHnoBanmue K = (madpoBbIe)
Nen/m | pa3genoB u TeM Bce OHTPO.T PaKTH o6 afOBaTeﬂbele
TporpaMmbI o bHbIE Yyeckue P
padoTrel | paGoThl | PeCypcChI
Paznen 1. Mexanuueckue siBJeHHA
AHanu3 ¥ 00CyXKXJCHHE Pa3THYHBIX IPUMEPOB MEXaHHYECKOTO JBHKCHUS.
OO0cyxeHre TPaHUI] MPUMEHUMOCTH MOJICIIH «MaTepUANIbHAS TOUKay.
Omnncanue MEXaHNIECKOTO JBIDKEHUS Pa3InIHBIME crioco0amu (ypaBHEHHE,
TabmuIa, TpaduK).
AHanu3 )KU3HEHHBIX CUTYAIINH, B KOTOPBIX MPOSBISIETCS OTHOCUTEIFHOCTh
MEXaHUIECKOTO JBIKCHHUS.
HabmroneHne MeXaHH4IeCKOTO IBIYKCHUS Tela OTHOCUTEIFHO PAa3HBIX T OTCUETA.
CpaBHeHHe IyTel M TPaeKTOPHIl IBIKEHHUS OJHOTO U TOTO K€ TeJla OTHOCHTEIIEHO
Ppa3HBIX TEJ OTCUETA.
AHaJ'II/I3 TekcTa ["anunes 06 OTHOCHUTCIIBHOCTH JBHXXCHUSA, BBIIIOJIHCHUC 3a)1aH14171 1o
bubnnorexa [JOK
) TEKCTY (CMBICIIOBOE UTEHHE).
https://m.edsoo.ru/7 9
412426 OmnpenesneHue cpeHeil CKOPOCTH CKOJBKEHHUS OpycKa WK JBMOKCHHUS [IIAPUKA 110
POIIL 9 Kiace HAKJIOHHOH IJIOCKOCTH. AHaJIH3 U 00CYXICHHE CIIOCOOO0B
TPUOIMKEHHOTO OTIPE/IIICHUS] MTHOBEHHOH CKOPOCTH.
https://resh.edu.ru/s P e p
Mexanuueckoe ubiect/28/9/ OmnpeneneHre CKOPOCTH PABHOMEPHOT'O ABIDKCHHUS (IIAPHUKaA B )KAIKOCTH, MOJICIH
ubject zo/9/
BIKCHHUE H AIEKTPHYECKOTO aBTOMOOHIIA | T. II.).
1.1 n 10 1 MDBII 9 knace R )

CII0COOBI ero
OIUCaHUs

https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template,

video lesson,video
&subject_program
ids=31937342

OrnpezienieHne MyTH, NPOHICHHOTO 32 JAHHBINA MPOMEXYTOK BPEMEHH, H CKOPOCTH
TeJa 1o rpadMKy 3aBUCHMOCTH IIyTH PABHOMEPHOTO JIBI)KCHHUS OT BPEMEHH.
OG6cysxIeHne BO3MOXKHBIX IPUHLMUIIOB ACHCTBHS MPUOOPOB, U3MEPSIOIINX CKOPOCTh
(cimIoMeTpoB).

BplunciieHue myTH ¥ CKOPOCTH TIPH PABHOYCKOPEHHOM TPSIMOJIMHEHHOM JIBHIKCHUH
Tena.

OmnpeneneHue MPOHJICHHOTO MyTH U YCKOPEHUSI IBMIKSHUS Telia 1o rpaduky
3aBUCHMOCTH CKOPOCTH PAaBHOYCKOPEHHOTO MPSMOJIMHEWHOTO JIBI)KEHHUS TeNa OT
BpPEMEHH.

Ilpogepka cunomesvl: eciu npu pagHOYCKOPEHHOM O8UIICEHUU 6e3 HAUaIbHOU
CKOPOCMU NYMU OMHOCAMC KAK PAO HeYEMHbIX YlCel, O COOMEEMCmMEYujue
NPOMENCYMKU 8PEMEHU OOUHAKOBDL.

Omnpenenenne yCcKOpEHHs Tela Py PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHON
TUTOCKOCTH.

W3mepenne neproaa 1 9acToThl 0OpalieHus Tea N0 OKPY>KHOCTH.

OmnpejeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHHSI TeJia [0 OKPYKHOCTH.
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Pemenue 3amau Ha OIMPCACICHNEC KUHEMATHICCKUX XapaKTCPUCTUK MEXAHUYCCKOTI'O
JABUKCHUA PA3JINIHBIX BUOB.

Pacno3napanue u HpI/I6J'II/I)KéHHOC OIMMCAaHUEC PA3JINIHBIX BUJOB MEXaHNYCCKOT'O
JABUKCHUA B IPUPOJAC U TEXHUKE (Ha npumepax CBO60[[HO nagaronux T¢J1, IBUXCHUA
JKUBOTHBIX, HeOECHBIX TCJI, TDAHCTIOPTHBIX CPEACTB U ﬂp)

1.2

B3aumoneticteue
TeNn

20

bubnnorexa [JOK
https://m.edsoo.ru/7
f4lad4ab

POIII 9 kmace
https://resh.edu.ru/s
ubject/28/9/

MBI 9 knacc
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template,

video lesson,video
&subject _program
ids=31937342

Habmonenue n o0cyx/1eHHE ONBITOB C IBUKEHHEM TeJla TPH YMEHBIICHUN BIUSHUS
JPYTUX Tell, MPENATCTBYIOUINX ABHKECHHUIO.

Amnanu3 Texcta ['anuies ¢ onmucaHueM MBICIEHHOTO 9KCIIEpUMEHTa,
000CHOBBIBAIOLIETO 3aKOH MHEPIMH; BBITOJIHEHUE 3aJJaHUH 10 TEKCTY (CMBICIIOBOE
YTEHHUE).

OOcyxaeHne BO3MOKHOCTH BBITIOJHEHHS 3aKOHA HHEPIMHU B PA3JIMYHBIX CUCTEMax
orcuéra. HabmoneHune n o6cykieHne MeXaHMIECKHX

SIBTICHUH, TIPOUCXOIAIINX B CHCTEMe 0TcuéTa «Tenexkay» npu e€ paBHOMEPHOM H
YCKOPEHHOM JBHXECHUH OTHOCHTEIIFHO KaOMHETa (hH3HKH.

JleficTBHS ¢ BEKTOpaMHM CHII: BBIITOJHEHHE 33/IaHUH 110 CIIO’KCHHIO ¥ BEIYUTAHHIO
BEKTOPOB.

Habmonenne n/umy npoBeieHHE ONBITOB, IEMOHCTPUPYIOLINX 3aBUCHMOCTb
YCKOPEHHUS Tejla OT MPUII0KESHHON K HEMY CHJIBI M MacChl TeJa.

AHanu3 ¥ 00bsACHCHHUE SBJICHUI C HCIOIB30BAaHUEM BTOPOTo 3aKkoHa HproTOHA.
Pemrenue 3aau ¢ UCMOIB30BaHUEM BTOPOTO 3akoHAa HbIOTOHA U MpaBmiia CIOKEHUS
CHIL

OmnpeneneHue xECTKOCTH MPYKUHBL.

AHanu3 cUTyalui, B KOTOPBIX HaOmoaaoTes ynpyrue nedopmanuu, 1 ux
00BsICHEHHE C UCIIOJIb30BaHNEM 3aKoHa ['yka.

Pemenue 3amau ¢ ucnonap3oBaHneM 3aKkoHa ['yka.

HccnenoBanne 3aBUCUMOCTH CHITBI TPEHHUS CKOJIBKEHHS OT CHIIBI HOPMAJIBHOTO
nasnenus. OOCyXJIeHNne pe3yIbTaToOB UCCIIEOBaHM.

Omnpenenenne k03(Q(HUIMEHTA TPEHUSI CKOIBKEHUSI.

W3mepeHue cuiibl TpeHUs MIOKOSL.

Pewrenve 3a1au ¢ ucnosbp3oBaHueM (HOPMYIIBI IS CHIIBI TPEHUSI CKOJIbKEHUSI.
Ananus JABHXXCHUA TCJI TOJIBKO IO }IeﬁCTBHeM CHJIBI TSXKCCTHU — CBO60I[HOFO
naacHusA.

OObsiCHEHNE HE3aBUCUMOCTH YCKOPEHHS CBOOOIHOTO Ma/ICHHS OT MaccChl Tela.
Or1ieHKa BETMYMHBI CHIIBI TATOTEHHS, AEHCTBYIOIIEH MEXIY ABYMS TeIaMu (I
Pa3HbIX Macc).

AHanu3 ABHXEeHUsI HeOSCHBIX TEJ 1OJ1 ISHCTBUEM CHIIBI TATOTEHHUS (C
HCIIOJIb30BAHUEM JIOTIOJTHUTEIBHBIX HCTOYHUKOB HHPOPMAIIHH).

Pemenue 3a1a4 ¢ UCIOIb30BaHUEM 3aKOHA BCEMHPHOTO TATOTEHUS M (OPMYJIBI JUIst
pacuéTa CUIIBI TSHKECTH.

AHanu3 OpUrMHAIBHOTO TEKCTA, OMKICHIBAIOLIETO MPOSBICHUS 3aKOHA BCEMUPHOTO
TATOTEHUST; BBITIOJHEHHE 3aJJaHUH TI0 TEKCTY (CMBICIIOBOE UTCHHUE).
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Habmronenue u 00CyX/ICHUE OTBITOB TI0 U3MCHEHUIO Beca Tella MPH YCKOPSHHOM
JIBHYKCHHUH.

AHanu3 ycaoBUi BOSHUKHOBEHUS HEBECOMOCTH U MEPETPY3KU.

Pemienue 3a1ay Ha onpe/iesieHne Beca Tella B Pa3InUHbIX YCIOBUSX.

AHanu3 cull, IeUCTBYIOMINX Ha TEJO0, MOKOAIIEECsS Ha OTIOPE.

OnpeneneHne HEHTPa TSKECTH PA3IMUHBIX Tell

bubnnorexa [JOK
https://m.edsoo.ru/7
f41a4a6

POIII 9 knacc
https://resh.edu.ru/s

ubject/28/9/

Habnronenue u 00CyXICHHE OMBITOB, IEMOHCTPUPYIONIUX Mepeady UMITYIIbCa MPH
B3aMMOJICHCTBHH TEJI, 3aKOH COXPAHCHUS UMITYJIbca MPU aOCOIOTHO YIPYTOM U
HEYMPYTrOM B3aMMOJICHCTBHH TEIl.

AHaIU3 CUTYyalui B OKPYXKAFOIICH KU3HU C UCTIOJIb30BAaHHEM 3aKOHA COXPAHCHUS
HUMIYJbCA.

Pacrnio3HaBaHue SIBICHNS] PEAKTUBHOTO JBHXKCHUSI B TIPUPOJIC U TEXHHKE.
[MpuMeHeHre 3aKOHA COXPAHEHHSI UMITYJIbCa JUIs pacuéra pe3yibTaToB
B3aUMOJICHCTBUS Tell (Ha MpUMepax HEYMPyroro B3auMOCUCTBUS, YIIPYTroOro
LEHTPAIBLHOTO B3aUMO/ICUCTBHUS IBYX OJUHAKOBBIX TN, OHO U3 KOTOPBIX
HETIOIBFKHO).

Peuienue 3a1a4 ¢ UCMOIB30BAaHUEM 3aKOHA COXPAHEHUS UMITYJIbCA.

1.3 zgiogz;mﬂ 10 MDBIII 9 knace Omnpenenenne paboOThl CHIIBI YIIPYTOCTH MPU MOABEME IPy3a C UCTIOIH30BAHUEM
p https://uchebnik.mo | HemOABMKHOTO ¥ MOABHKHOTO OJIOKOB.
s.ru/catalogue?alias | M3mepeHue MOIIHOCTH.
es=lesson_template, | M3amepeHne MOTEHIMAIBHON SHEPTHH YIPYTO AePOPMUPOBAHHON MPYIKHHBIL.
video_lesson,video | M3mepenune KHHETHUYECKOM PHEPTHHU TejIa 10 IMHE TOPMO3HOTO My TH.
&subject_program DKcIepuMeHTaIbHOE CPaBHEHUE N3MEHEHHS MTOTCHIIMATBHOM U KHHETHIECKOM
ids=31937342 SHEpruil Tena MpH ABIKSHIH N0 HAKIIOHHOH TIOCKOCTH.
OKcreprMeHTaIbHAS TIPOBEPKa 3aKOHA COXPAHCHUS MEXaHHICSCKOW SHEPTHH MIPH
CBOOOTHOM ITaJICHHU.
[IpuMeHeHNE 3aK0HA COXPAaHCHHUS MEXaHMYECKOW PHEPTUH [T pacdyéra
MOTEHLUAJILHOW U KHHETUYECKOW IHEPTUi Tena.
Pewienue 3aa4 ¢ UCIOJIb30BaHUEM 3aKOHA COXPAaHEHUSI MEXaHUMYECKOW YHEPTHH
HWroro no paznery 40

Paszgen 2. Mexannueckue Koae0aHusi 1 BOJTHDI

2.1 KoIeOaHus

MexaHundueckue

bubnrorexa [JOK
https://m.edsoo.ru/7
f41a4a6

POII 9 kmacc
https://resh.edu.ru/s
ubject/28/9/

MBI 9 knace
https://uchebnik.mo
s.ru/catalogue?alias

HabmroneHnune koneOaHmii IO IEHCTBUEM CHII TSHKECTH H YIIPYTOCTH U OOHAPYKCHHE
MOT00HBIX KOJIEOAHU B OKPYXKAIOIIEM MHUPE.

Amnanu3 xonebaHuil rpy3a Ha HUTH U Ha npyxuHe. OnpeneneHne 9acTOThI
KOJIe0aHNH MaTeMaTHIECKOTO U MPYKHHHOTO MAasTHUKOB.

HaGmonenne n 00bsICHEHHE SIBJICHUS pe30HAHCA.

HccrenoBanre 3aBUCUMOCTH [IEPUO/1a KOJeOaH I TOBCIICHHOTO K HUTH Ipy3a OT
JUINHBI HUTH.

[IpoBepka HE3aBUCHUMOCTH TIEpHOIa KOIeOaHU TPpy3a, IMOABEIICHHOTO K JICHTE, OT
MAacCHI rpy3a.
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es=lesson_template,

video lesson,video
&subject _program
ids=31937342

HabGmonenue n 00CyxJIeHHE OTBITOB, AEMOHCTPUPYIOIINX 3aBUCHMOCTh ITEPUOAA
KoJIeOaHHUH MPY)KUHHOTO MasgTHUKA OT MacChl 'py3a u )KECTKOCTHU MPY KUHBI.
[IpumeHeHre MaTEMaTHYECKOTO ¥ NPY>KMHHOT'O MAsTHUKOB B KaU€CTBE MOJIEIICH ISt
orucaHus KojieOaHNi B OKPYXKAIOIIEM MHUDE.

Pemienve 3a1a4, CBI3aHHBIX C BBIYUCICHUEM WM OLIEHKON YacTOTHI (TIepruoAa)
KoJieOaHui

Hsmepenue yckoperus c60600H020 nadenust

bubnnorexa [JOK
https://m.edsoo.ru/7
f41a4a6

POIII 9 xmace
https://resh.edu.ru/s

ubject/28/9/

OOHapy>KeHUC U aHAJIM3 BOJHOBBIX SBIICHHUI B OKPYKAIOIIEM MHpE.

Habnronenue pacnpocTpaHeHHs MPOIOJIBHBIX U TOMEPEYHBIX BOJIH (Ha MOJICIN) U
oOHapy>KeHHE aHAJIOTMYHBIX BHIOB BOJIH B MPHUPO/IC (3BYK, BOJIHBI HA BOJIE).
Berrunciienue UIMHBL BOJIHBI M CKOPOCTH PACIPOCTPAHCHUSI 3BYKOBBIX BOJIH.
DKCHepUMEHTAIBHOE ONPE/ICICHUE MPAHUI] YACTOTHI CIBIIIUMBIX 3BYKOBBIX
KOJIEOaHUH.

2.2 ﬁiii?ngscim 8 MDOIII 9 xiace HabmroneHne 3aBICHMOCTH BBICOTHI 3BYKa OT YaCTOTHI (B TOM YHCIIE, C
By https://uchebnik.mo | ucrmons30BaHHEM MY3BIKAILHBIX HHCTPYMEHTOB).

s.ru/catalogue?alias | Habnronenue u 0ObsICHEHHE SIBICHUS aKYCTHUECKOTO PE30HAHCA.
es=lesson_template, | AHann3 OPUrHHAIBHOTO TEKCTA, IIOCBAIEHHOTO HCIOJIB30BAHHUIO 3BYKa (MIIH
video_lesson,video | ympTpasByka) B TeXHHKE (3XOJIOKAIHS, YIbTPA3BYK B MEIUIMHE U Jp.); BBIOIHECHHE
&subject_program_ | 3agaHuii Mo TEKCTY (CMBICTIOBOE YTCHHE)
ids=31937342

HWroro no paznmery 15

Pasnen 3. DileKTpOMarHuTHOE 10Jie M 3JIeKTPOMATHUTHbBIE

BOJIHbBI

bubnnorexa [JOK
https://m.edsoo.ru/7
f41a4a6

PDIII 9 xmacc
https://resh.edu.ru/s

ITocTpoeHue paccyxaeHui, 000CHOBBIBAIOIINX B3aUMOCBSI3b IJICKTPHUSCKOTO U
MarHUTHOTO TOJICH.

OKcIepUMEHTaIbHOE H3Y4YEeHUE CBOICTB 3MIEKTPOMArHUTHBIX BOJH (B TOM YHCIIE C
MOMOIIBI0 MOOHIBHOTO TenedoHa).

AHaJIN3 PEeHTTEHOBCKUX CHUMKOB YEJIOBEUSCKOr0 OpraHu3Ma.

DJIeKTpOMArHUTH ubject/28/9/ AHaJM3 TEKCTOB, OMKUCHIBAIOIINX POSBICHHS JICKTPOMATHUTHOTO U3JTyUSHHUS B
31 oe ToJie u 6 MBI 9 kiace MPUPO/IE: KHUBbIE OPTAaHU3MBI, U3TYUEHHs] HEOECHBIX TeJ (CMBICIIOBOE YTEHHE).
' JJNEKTPOMArHUTH https://uchebnik.mo | Pacro3HaBaHue 1 aHAIHU3 PA3THUYHBIX IPUMEHEHH EKTPOMATHUTHBIX BOJH B
bI€ BOJIHBI s.ru/catalogue?alias | texHuke.
es=lesson_template, | M3yueHne BOJIHOBBIX CBOWCTB CBETA.
video lesson,video | Pemienue 3a1a4 ¢ HCHOJIB30BaAHUEM (POPMYJI ISt CKOPOCTH DJIEKTPOMArHUTHBIX BOJIH,
&subject_program_ | JUIMHBI BOJIHBI M YaCTOTHI CBETA
ids=31937342
HUroro mo pasgeny 6
Pa3gen 4. CBeroBbIe IBICeHUS
4.1 3aKoHBI 6 ‘ bubnnorexa [JOK HaGmroieHre onbITOB, IEMOHCTPUPYIOIMINX SIBJICHUE TPSIMOIUHEHHOTO
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pacrmpocTpaHeHus https://m.edsoo.ru/7 | pacnpoctpaneHus cBeta (BOZHHKHOBCHUE TCHU U TIOMYTCHH), U X HHTEPIPETALHS C
CBeTa f4lada6 HCIOJIb30BaHUEM MOHATHUS CBETOBOI'O JIyya.
P3II 9 kmacc OO6BsiCHEHHE U MOJICITUPOBAHUE COITHEYHOTO U IYHHOTO 3aTMEHUIA.
https://resh.edu.ru/s | UccnenoBaHue 3aBUCUMOCTH yTJla OTPAKEHHsI CBETOBOTO JIyda OT Yriia MaeHusl.
ubject/28/9/ W3yueHue cBOMCTB N300paxeHHs B IUIOCKOM 3epKale.
MDII 9 kiace Hab6nronenune i 00bsCHEHHE OTBITOB TI0 MOJTYYCHUIO H300pakeHUit B BOTHYTOM H
https://uchebnik.mo | Beimyktom 3epkanax. HaGionenne u 00bsICHEHHE OIBITOB IO TPETOMIICHHIO CBETA
s.ru/catalogue?alias | Ha rpaHmIle pa3IHYHBIX CPE, B TOM YHCIIE OIBITOB C TOJHBIM BHYTPEHHUM
es=lesson_template, | orpaxkenuem.
video_lesson,video | MccnenoBanie 3aBUCMMOCTH yTJIa TPEIOMIICHHS OT yTJIa MaCHHsI CBETOBOTO JIyda
&subject_program_ | Ha rpaHHIE «BO3LYX—CTEKIIO.
ids=31937342 PacrnioznaBaHue SIBICHNUI OTPaXKCHUS U MPEJIOMIICHHS CBETa B TIOBCEJHEBHOMN JKU3HH.
AHanu3 1 00bSICHEHHE SIBJICHHS ONITHYSCKOTO MHPAXKa.
Pemnene 3a1a4 ¢ HCMOJIb30BaHMEM 3aKOHOB OTPaKCHHUS U MPETOMIICHHUS CBETa
Bubmmorexa [IOK [Nomyyenne M300pakeHUH ¢ TOMOIIBIO COOMPATOIIEH U pacCEHBAOIICH JIHH3.
) T https://m.edsoo.ru/7 | Onpenenctue \('1)0KyCHOr0 pacCTOAHMA 1 OITHYECKO# CHITbI COOMPAFOIIIEH JTNH3BI.
492 OITHYCCKIC 6 f4la4a6 AHanmm3 ycTpoiicTBa M MPUHIUNA JSHCTBUS HEKOTOPHIX ONITHYECKUX MPUOOPOB:
HpuBopH! POII 9 knacc (doTtoanmnapata, MUKPOCKOIIA, TENIECKOMa. }
https://resh.edu.ru/s | W3yuenue Mojenu rias3a Kak OMTUYECKOM CUCTEMbl. AHAIN3 SIBICHHH GIH30PyKOCTH
ubject/28/9/ U JaJIbHO30PKOCTH, MPHUHIIMIIA ISHCTBHUS OYKOB
MBI 9 xnace Ha6uroieHne pasioxeHnst 0eoro cBeTa B CEKTP.
https://uchebnik-mo | Hagmonenne u 06bACHeHME OMBITOB [0 MOTYYEHHAIO GEJIOTO CBETA P CIIOKEHIH
PasioskeHre s.ru/catalogue?alias | cpera pasHBIX LBETOB.
4.3 Gexnoro caera B 3 es=lesson_template, IpoBenenue u 0OBACHEHUE ONBLITOB 110 BOCHIPHATHIO LIBETA IIPEJMETOB IIPU HX
CIIEKTP video_lesson.video | yagmopennu uepes uBeToBbIe GUILTPEI (LIBETHBIE 0UKH)
&subject_program
ids=31937342
Hroro mo pazneny 15
Pa3gen S. KBaHTOBBIE SIBIEHHUS
bubnroreka [JOK OO6cyxaeHue 1en onbIToB Pezepdopa mo uccirefoBaHUI0 AaTOMOB, BEIIBUKCHUE
https://m.eds00.ru/7 | rumote3 0 BO3MOXKHBIX PE3yJIbTATax OIBITOB B 3aBUCUMOCTH OT MPEIIOIAraeMoro
f4la4a6 CTpPOCHUS
POII 9 kmace aTOMOB, ()OPMYIIMPOBAHNE BHIBOJIOB U3 PE3YyJIHTATOB OIBITOB.
Ucnyckanue u https://resh.edu.ru/s | OGcykeHre IPOTHBOPEYUHIA TUIAHETAPHON MOJIEIH ATOMA U OCHOBAHUM ISt
5.1 MOTJIOIIEHHE 4 ubject/28/9/ runoTessl bopa o crarmoHapHBEIX OpOUTAX BIEKTPOHOB.

CB€Ta aTOMOM

MDOIII 9 kace

https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template,

video lesson,video

Habmnrogenne CIUTOMIHBIX M JIMHEHYATHIX CIIEKTPOB M3ITyUeHHS PA3IMYHBIX BEIIECTB.
OOBsicCHEHNE TUHEWYAThIX CIIEKTPOB M3ITydIEHUS
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&subject _program
ids=31937342

bubnnorexa [JOK
https://m.edsoo.ru/7

OOcyxaeHne BO3MOXKHBIX THIIOTE3 O MOJIEISIX CTPOCHUS sAApa.

Omnpenenenune cocTasa siep MO 3aJaHHBIM MAaCCOBBIM U 3apsIIOBBIM YHCIIaM H 110
TIOJIO’KEHHIO B IEPUOJHIECKON CHCTEME SIIEMEHTOB.

AHanu3 U3MEHEHUS COCTaBa SApa U €ro MOJIOKEHUS B IEPUOJMUECKON CUCTEME MTPU
0-palUOaKTUBHOCTH.

5.2 Crpoenne 6 1 f41a4a6 HccnenoBanue TpeKOB 0-4acTHIL IO TOTOBBIM (oTOrpadusM.
ATOMHOTO siipa POUI 9 xoace OOHapy»keHHe ¥ U3MEPEHN MalMOHHOTO (JOHA C TIOMOIIb HMET HKa
) pYyKEHHE U U3MEPEHUE PaJUallHOHHOTO ()OHA C TIOMOILBIO JO3UMETPA, OIe
https://resh.edu.ru/s | .. - encuprocT.
ubject/28/9/ AHanu3 OMOIOrMYeCKNX U3MEHEHUH, IPOUCXOSIIHX 0] ISHCTBIEM
MSLT_[ 9 xacc PanvoaKTHBHBIX U3ITydCHUI.
hitps:/ UChebmk'mo HVcnionp30BaHue painO0aKTHBHBIX N3IyYCHUH B MEIUIIMHE
s.ru/catalogue?alias
es=lesson template. Pewienve 3a1a4 ¢ UCMOIB30BaHUEM 3aKOHOB COXpaHCHHUs MACCOBBIX H 3apSI0BBIX
video_lesson,video | TMCE Ha ONPE/ICTCHHE PE3YILTATOR ACPHBIX PEAKLIHIE] AHATH3 BO3MOKHOCTH HIIH
STxepHbie &subject program | HEBO3MOKHOCTH s/ICPHOM PEAKIHH. 5 5
5.3 JO— 7 1 ids=31937342 Or1eHKa PHEPTUH CBSI3M AIEp C UCMOIb30BaHHEM (HopMyITsl DHHINTEHA.
p - OOcyxaeHne epCIeKTUB MCIIOIB30BaHAS YIIPABIIIEMOT0 TEPMOSICPHOTO CHHTE3A.
OOcyxaeHne MPEeUMYILIECTB U HKOJIOTHUECKHX ITPOOIeM, CBSI3aHHBIX C SICPHOH
DHEPreTUKOU
Hroro no pazneny 17
Pa3gen 6. IToBTopuTe1bHO-00001aK0IIIE MOAYIb
bubnrorexa [JOK BrimoHeHNe yueOHbIX 3a/1aHUi, TPEOYIOMIHNX TEMOHCTPAIIMA KOMIIETCHTHOCTEH,
https://m.eds00.ru/7 | xapakTepu3yOIIHX €CTECTBEHHOHAYYHYIO [PAMOTHOCTb:
f4la4a6 — IPUMEHEHUS MTOTyYSHHBIX 3HAHUU JJIs1 HAYyIHOTO OOBSICHEHHS (PU3MIECKUX
PO 9 knace SIBJICHUN B OKpY Karollel MpUpoe, B IOBCEIHEBHOM KU3HU U BBISIBICHHUS
[ToBTOpEHue u https://resh.edu.ru/s | dbusmdaeckux OCHOB psiJia COBPEMEHHBIX TEXHOJIOTHIA;
06o0renune ubject/28/9/ — MPUMEHEHHST OCBOCHHBIX IKCIICPUMEHTAIBHBIX YMEHHUH TSI HCCITEIOBAHUS
6.1 COJIepXKAHUA 9 2 MBI 9 ximace (U3MYECKUX SBJICHHI, B TOM YHCIIE IJIs IPOBEPKH THIIOTE3
Kypca (hU3MKH 32 https://uchebnik.mo | u BeIsBICHMS 3aKOHOMEPHOCTEH. PelieHne pacuéTHBIX 3334, B TOM YHCIIC
7-9 knacc s.ru/catalogue?alias | mpeamonararouX KCIOJIB30BaHHE GU3UIECKUX MOJIENICH 1 OCHOBAHHBIX Ha
es=lesson_template, | cogepsxaHuu pa3THUHBIX Pa3leoB Kypca (GU3HKH.
video_lesson,video | BrimonHeHHe U 3alIUTa FPYIIIOBBIX WM UHIMBUIYAIbHBIX IPOSKTOB, CBA3aHHBIX C
&subject_program_ | coxaepskaHueM Kypca GpU3UKH
ids=31937342
Hroro no pasmery 9
OBILIEE KOJIMYECTBO 102 27

YACOB 110 ITPOTPAMME



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/28/9/
https://resh.edu.ru/subject/28/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://resh.edu.ru/subject/28/9/
https://resh.edu.ru/subject/28/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937342

IHOYPOYHOE INTAHUPOBAHUE

(Conneunas cucrema). ['anaktuku"

9 KJIACC
KoauuecTBo yacoB
No ara | 3
Tema ypoka Beer | Kontpoa | Mpakrn A
n/n o bHbIE geckme | M3yde | p
padoTbl | padoThl | HHH
E
1 Mexannueckoe ABIKEHHE. MaTepuaibHas TOuKa 1 h
a
2 Cucrema orcueta. OTHOCUTEIIHFHOCTh MEXaHUYECKOT'O JBMKEHHUS 1 b
3 PaBHOMepHOE NPSIMOIMHEHHOE JIBIKCHHE 1 b
. Y
4 HepaBaomepHoe npsimosmHeiiHOe aBmxeHne. CpeaHss 1 MTHOBEHHAS 1 h
CKOpPOCTh P
8
5 [IpsmonuHeitHOe paBHOYCKOPEHHOE ABIKEHHE. Y CKOpEHHE 1 b
Y
6 CKOpPOCTh MPSIMOJIMHEHHOTO PABHOYCKOPEHHOTO BHMKEeHHUs. [ paduk 1 )
CKOPOCTH h
8
7 JlabopaTopHnas pabota "OmnpeneneHue yCKOPSHHS Tella Mpu 1 1 L
PaBHOYCKOPEHHOM JIBI)KEHUU 10 HAKJIOHHOM mitockocTu"
Y
8 CBobonaHoe magenue ter. OubITe ["ammres 1 h
8
F
9 PaBHOMEpHOE IBMKEHHE 1O OKpY)KHOCTHU. [lepron u yacToTa 1 Y
oOpamenns. JIuHeliHas U yriioBas CKOPOCTH q
h
E
10 HenTpocTpeMuTenbHOE YCKOPEHIE 1 h
a
11 Ilepsslii 3ak0oH HproTOHA. BekTop cuiibl 1 b
12 Bropoii 3akoH Helorona. PaBHoxelicTByIOmAs ciia 1 b
13 Tperuii 3akoH Hetorona. CyTieprio3unus Cr 1 b
14 Pemenue 3a1au Ha npuMeHeHue 3akoHOB HproToHa 1 E
15 Cua ynpyrocta. 3akoH ['yka 1 b
E
16 Pemenne 3amau mo teme «Cuiia yrpyrocTm» 1 h
8
17 JlabopaTopHas paboTta «OmnpeneneHue >KeCTKOCTH MPYKUHBDY 1 3
18 Cuina TpeHust 1 b
19 Pemenne 3amau mo teme «Cuita TpeHUSD» 1 b
20 Jlabopatophas padota "Omnpenenerue ko3GduinrueHTa TpeHust 1 1 L
CKOJIB)KEeHHUs"
21 Pemenne 3anau no teme "3akonsl Hetorona. Cuna ynpyroctu. Cuna 1 K
TpeHus"
22 Cuuia TSOKECTH M 3aKOH BCEMUPHOTO TSTOTEHHS. Y CKOpEHHE CBOOOIHOTO 1 K
TaJICHUS
Y
T
23 Ypok-koHpepenius "[IBmwKeHne TeJ BOKPYT TPaBUTAIIMOHHOTO IIEHTpa 1 1 h
3y
B
h



https://uchebnik.mos.ru/material/e6f18888-a035-4c31-a225-e9200dd4bd75
https://uchebnik.mos.ru/material/e6f18888-a035-4c31-a225-e9200dd4bd75
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://uchebnik.mos.ru/material/d20d4d93-fe1f-42bd-8a3c-37d5757dec3f
https://uchebnik.mos.ru/material/d20d4d93-fe1f-42bd-8a3c-37d5757dec3f
https://m.edsoo.ru/ff0ad8d4
https://uchebnik.mos.ru/material/b8d5e650-d047-46d2-807d-590f03dcd41a
https://uchebnik.mos.ru/material/b8d5e650-d047-46d2-807d-590f03dcd41a
https://m.edsoo.ru/ff0adb18
https://uchebnik.mos.ru/material/197860af-10a3-4ba3-89ba-a167904d6679
https://uchebnik.mos.ru/material/197860af-10a3-4ba3-89ba-a167904d6679
https://m.edsoo.ru/ff0ae176
https://resh.edu.ru/subject/lesson/1530/start/
https://uchebnik.mos.ru/material/a76d00e0-282c-4ea9-a6e7-d634eacd0829
https://uchebnik.mos.ru/material/a76d00e0-282c-4ea9-a6e7-d634eacd0829
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://uchebnik.mos.ru/material/65d1fcbd-2952-4ccd-8b05-2631118f5fc8
https://uchebnik.mos.ru/material/65d1fcbd-2952-4ccd-8b05-2631118f5fc8
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://resh.edu.ru/subject/lesson/3022/start/
https://resh.edu.ru/subject/lesson/3023/start/

Pewenue 3agau o teme "Cuiia TSDKECTH M 3aKOH BCEMHUPHOTO

24 " E
TSATOTCHHUS
25 [lepBas kocMudeckasi CKOpocTb. HeBecoMOCTh U meperpy3ku b
2 PaBHOBecue MaTepuanbHON TOUKU. AOCOTIIOTHO TBEPIOE TEIIO. B
PaBHOBecue TBEPAOTO Tena ¢ 3aKpeIIEHHON OChIO BpallleHUs
27 MowmeHT cuisl. LleHTp Ts)ecTH K
28 Pemenne 3anau mo Teme "MomeHT cuibl. LeHTp TsDKECTH"
29 [loaroroBka Kk KOHTPOJIBHOU padoTe 1o Teme "MexaHndecKoe ABHKEHHE. K
Bsaumopeiictaue Ten"
30 KonrponbHas padora o teme "MexaHHUECKOE JBHIKEHUE. B
Bsaumopeiictaue Ten"
31 Nwmnynse Tena. Miynse crtbl. 3aKOH COXpaHEHUS HMITyJIbCa. YTIpyroe K
Y HEYNIPYTOE B3aNMOJCHCTBHE
32 Pemenne 3amau mo Teme "3aKOH COXpaHEHHS UMITYJIbCa" b
E
33 Ypok-koH(pepeHnus "PeakTHBHOE ABMKEHHE B IPUPOJIE U TEXHUKE" h
a
34 Mexannueckasi paboTa ¥ MOIIHOCTh b
35 PaboTa cHIIbl TSKECTH, CHIIBI YIPYTOCTH M CHJIIBI TPEHUS E
E
36 JlabopaTopHas padota «Omnpenenenue padOThI CHIIBI TPSHUS TIPU h
PaBHOMEPHOM JIBI)KEHHH Tela 110 FOPU30HTAILHOM MOBEPXHOCTH» b
E
37 CBs13b sHepruu U padoThl. [loTeHIanbHAsS YHEPT U h
8
38 Kunernueckas sHeprusi. TeopeMa 0 KHHETUYECKOM SHEPTUU b
Y
39 3aKoH COXpaHEHUS SYHEPTHH B MEXaHHKE (
3
40 JlabopaTopHas paboTa «l3ydyeHne 3aKOHA COXPAHCHUS SHEPTHID) I3
E
41 KonebarenpHOE IBIKEHUE U €TO XapaKTePUCTHKH Y
h
42 3aryxaromue kojeOaHus. BeHY)KIeHHBIC KonleObaHus. PesoHaHc b
Y
43 MaremaTHueCKUi U IPY>KUHHBII MASITHUKU ﬁ
h
44 Ypoxk-uccnenoBanue «3aBUCHMOCTb EPHO/IA KOJIEOAHH OT KECTKOCTH L
NPY>KHHBI ¥ MacChl Tpy3a»
Y
K
45 [IpeBpaiieHre SHEPTUN TPU MEXAHUUECKUX KOJICOAHMSIX h
b
46 JlabopaTopHast paboTa «OnpeeneHre 4acToThl 1 NepHoia KoineOaHui K
NPY>KUHHOTO MasiTHUKA
47 JlabopatopHast padoTa «IIpoBepka HE3aBUCUMOCTH ITeproa KojeOaHni K
rpy3a, MOJIBEIIEHHOTO K HUTH, OT Macchl Ipy3a»
48 Mexannueckue BoiHbBL. CBOMCTBa MEXaHWYIECKHUX BOJH. [Ipo1onsHbIE 1 E
MOMNepPEeYHbIe BOJHBI
N Y
49 Ypok-koHpepeHius "MexaHHYeCKIe BOJIHBI B TBEPIOM TelIe.
CeiicMuuecKie BOJHBI" 1;
50 3Byk. PacnpocTpaHeHue u oTpakeHHE 3ByKa Y



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://uchebnik.mos.ru/material/38274c0d-8b91-4df1-ae50-d86cbff9462a
https://uchebnik.mos.ru/material/38274c0d-8b91-4df1-ae50-d86cbff9462a
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://uchebnik.mos.ru/material/b12cf157-776a-45c0-bd17-bfe8b99a2c70
https://uchebnik.mos.ru/material/b12cf157-776a-45c0-bd17-bfe8b99a2c70
https://uchebnik.mos.ru/material/c1c72455-79c6-4aa8-8b0e-8de2a0508258
https://uchebnik.mos.ru/material/c1c72455-79c6-4aa8-8b0e-8de2a0508258
https://m.edsoo.ru/ff0b0c32
https://uchebnik.mos.ru/material/24e83d7f-39ad-40c1-b274-0eedfa3ce5cd
https://uchebnik.mos.ru/material/24e83d7f-39ad-40c1-b274-0eedfa3ce5cd
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://resh.edu.ru/subject/lesson/3020/start/
https://m.edsoo.ru/ff0b20f0
https://resh.edu.ru/subject/lesson/3019/start/
https://m.edsoo.ru/ff0b197a
https://uchebnik.mos.ru/material/dd8db29b-b483-4bb6-bd1b-1569d3f61fcb
https://uchebnik.mos.ru/material/dd8db29b-b483-4bb6-bd1b-1569d3f61fcb
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://resh.edu.ru/subject/lesson/3017/start/

=N

E
51 VYpok-uccnenosanue "HabiroeHrne 3aBUCUMOCTH BBICOTHI 3BYKa OT h
4acTOTHI" 9
9
. Y
MKOCTP 3BYKa M BEICOTa TOHA. AKYCTHUYECKHIA HaH
52 I'pomkocTs 3ByKa coTa TOHa. AKyCTHIEC €30HaHC (
b
Y
53 Ypok-koHnpepeHuus "YapTpa3ByK U HHOPa3BYK B IPUPOJIE U TEXHUKE" .
h
54 [ToaroroBka Kk KOHTPOJIBHOU padoTe 1o TeMe "3aKOHbI COXpaHEHHSI.
MexaHnuueckue KojaeOaHus U BOJTHBI" b
Y
55 KonTtponsHas pabora mo Teme "3aKoHBI COXpaHEHUS. MexaHndeckue K
KOJIeOaHHs ¥ BOJIHBI" h
a
56 DJIEeKTPOMAarHUTHOE TI0JIe. DIIEKTPOMArHUTHBIC BOTHBI b
E
57 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH h
8
58 Ypok-koudepenius "lllkana 31eKTpOMarHUTHBIX BOJIH. Mcnonb30BaHme K
9JIEKTPOMArHUTHBIX BOJIH JJIsSi COTOBOM CBsI3n"
59 Ypok-uccnenoBanue "M3ydeHue cBONCTB 3JEKTPOMAarHUTHBIX BOJIH C |
MTOMOIIIBI0 MOOIIIFHOTO TenedoHa"
Y
60 Pemenne 3ama4 Ha onpeAeNeHre YacTOTHI M [UTHHBI JIEKTPOMArHUTHOM K
BOJIHBI h
a
61 DnekTpoMarHuTHas npupojaa ceera. CKkopocTh cBeTa. BoiaHOBEIE K
CBOJCTBaA CBETA
. 3
62 Hcrounuku cBera. [IpsmorinHeiiHOe pacipocTpaHeHHEe CBeTa. 3aTMEHHUS \
Counna u JIyHsr H
b
63 3akoH oTpaxkeHUs cBeTa. 3epkana. Pemenue 3a/1a4 Ha MpUMEHEHHE \
3aKOHa OTPaKEHUS CBETa h
b
64 IIpenomnenue cBera. 3aKOH MPETOMIICHUS CBETA Y
h
65 [TomHOE BHYTpEHHEE OTpaskeHHE CBETa. VcIonp30BaHme IOTHOTO K
BHYTPEHHETO OTPAKEHUS B ONTHYCCKIX CBETOBOIAX
66 JlabopatopHas pabota "McciaenoBanue 3aBUCUMOCTH YIJIa PETOMICHHS 3
CBETOBOTO JIy4a OT yIJia NMajJieHus Ha TpaHuIle "BO3TyX-CTEKI0"" (
67 Ypoxk-koHpepeHius "Vcnonp30BaHNE MOJTHOTO BHYTPEHHETO e
OTPaXXEHHsI: CBETOBO/IbI, ONTUKOBOJOKOHHAS CBS3b" -
b
68 Jlunzel. OnTudeckas cuiia JIMH3bI 3y
h
b
69 [MocTpoenne M300paKeHNH B IMH3aX Y
h
70 Jlaboparopras padota "Omnpenenenne GOKYCHOTO PACCTOSHUS U L
ONTHYECKOH CHIIBI cOOMparomeH JTUH3bI"
71 Ypok-koH(peperius "OnTndeckue IMH30BbIe MPHOOPH" b
72 I'na3 kak onrudeckas cucremMa. 3peHue b



https://resh.edu.ru/subject/lesson/2585/start/
https://uchebnik.mos.ru/material/0b8b2cba-6c5b-4a36-92de-69225d618996
https://uchebnik.mos.ru/material/0b8b2cba-6c5b-4a36-92de-69225d618996
https://resh.edu.ru/subject/lesson/3015/start/
https://m.edsoo.ru/ff0b23ca
https://resh.edu.ru/subject/lesson/3013/start/
https://m.edsoo.ru/ff0b25f0
https://uchebnik.mos.ru/material/03f71963-9702-4238-a3df-92f796df4326
https://uchebnik.mos.ru/material/03f71963-9702-4238-a3df-92f796df4326
https://m.edsoo.ru/ff0b2abe
https://uchebnik.mos.ru/material/251f67b6-dd04-4d71-81f5-b45f43c3ddfd
https://uchebnik.mos.ru/material/251f67b6-dd04-4d71-81f5-b45f43c3ddfd
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://uchebnik.mos.ru/material/03f71963-9702-4238-a3df-92f796df4326
https://uchebnik.mos.ru/material/03f71963-9702-4238-a3df-92f796df4326
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://resh.edu.ru/subject/lesson/3007/start/
https://m.edsoo.ru/ff0b38c4
https://resh.edu.ru/subject/lesson/3006/start/
https://m.edsoo.ru/ff0b3aea
https://resh.edu.ru/subject/lesson/3005/start/
https://m.edsoo.ru/ff0b3c5c
https://uchebnik.mos.ru/material/fb68db38-e5f9-4615-bc89-79ccbbd8038f
https://uchebnik.mos.ru/material/fb68db38-e5f9-4615-bc89-79ccbbd8038f
https://m.edsoo.ru/ff0b3f2c
https://resh.edu.ru/subject/lesson/3004/start/
https://m.edsoo.ru/ff0b444a
https://resh.edu.ru/subject/lesson/3003/start/
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
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73 Ypok-kondepennus "Jlepexrsr 3penus. Kak coxpanuts 3penne" 1
74 Pasnoxxerne 6enoro cera B criektp. OnbITel HefoToHa. CroxeHne 1
CHEKTpabHBIX IBETOB. Jlucnepcus cBera
JlabopaTopHras paboTa "OMBITHI 10 pa3iIokeHUI0 0EI0TO CBEeTa B CIIEKTP
75 1 BOCHPHUATHIO [IBETA IMPEIMETOB TIPH MX HAOIOJCHUN Yepe3 IBETOBEIC 1 b
¢unpTpel”
" 5 &
76 VYpok-npakTukyM "BonHOBBIE CBOICTBA CBETA: AUCHIEPCHS, 1 h
uHTEepdepeHnns U tudpakunsi” a
3
Y
77 OnbiThl Pe3epdopaa u mimanerapHas MoJeIb aToMa 1 a
h
Y
78 [Toctynartsl bopa. Monens atoma bopa 1 h
79 Hcnyckanue u nornouieHue ceeta aroMoM. KBanTel. JInHeluaTsie 1 |
CHEKTPHI
80 Ypok-npaktikyM "Habmoqeare crieKTpoB UCITyCKaHus" 1 b
p p yM b p y
3
81 PannoakTUBHOCTE U €€ BUIBI 1 y
(!
82 Crpoenne aToMHOTO sipa. HykimoHHast Mozienb 1 b
83 PammoaktiBHbIe peBpaieHus. M30Tomb 1 b
84 Pemenne 3amau mo teme: "PannoakTuBHbIE peBparieHus" 1 K
85 [lepuox momypacnana 1
86 Ypok-koH(pepeHus "PaanoakTHBHEIC U3TYICHHUS B IPUPOJIC, MEIHUIINHE, 1 K
TeXHUKe"
E
87 SAnepHble peakiyy. 3aKOHBI COXPaHEHUS 3apsI0BOTO M MaCCOBOTO UHCE 1 )
h
88 OHeprusi CBsI3U aTOMHbIX sijiep. CBsi3b MacChl U SHEPTUH 1 3
E
89 Pemenue 3anau mo teme "SAnepHeie peakuun” 1 h
it ACp pcakn I
b
90 Peaxkimu cuHTtesa u aenenus siaep. Mcrounuku sueprun ConHna n3sésn | 1 E
Y
91 Ypok-koHpepenus "SAnepHast sHepreTuka. JedcTBUs paIioaKTUBHBIX 1 T
M3Ty4EeHUH Ha )KUBbIE OPTaHNU3MBI" h
8
92 [ToaroroBka Kk KOHTPOJIBHOU padoTe 1Mo TeMe "IINEeKTPOMarHUTHOE TI0JIE. 1 E
DNeKTpOMAarHuTHBIE BOJHBI. KBaHTOBBIC siBIEHUS"
" ¥
93 KonrponbsHast pabota o teme "DJIEKTpOMAarHUTHOE TIOJIE. 1 h
DNeKTpOMarHuTHbIe BOJIHBL. KBaHTOBBIE sIBIEHUS" 9
94 [ToBTopenue, o6o01meHue. JlaboparopHslie paboThI IO KypCy 1 K
"Bzaumonerictue e
95 IToBTOpenue, 0600eHNe. Pemenne pacdeTHBIX U Ka4eCTBEHHBIX 3a/1a4 1 E



https://resh.edu.ru/subject/lesson/3001/start/
https://uchebnik.mos.ru/material/84ed57ef-e036-47f9-8503-121ea461fa71
https://uchebnik.mos.ru/material/84ed57ef-e036-47f9-8503-121ea461fa71
https://m.edsoo.ru/ff0c0f4c
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no teme "TemtoBsle npouecch”
9% [ToBTOpenue, obo0menue. Pemenne pacdeTHRIX 1 Ka4YeCTBEHHBIX 3a7ad 1 K
o Teme "KII/] TennoBeIX ABUTaTEIICH"
97 [ToBTOpenue, 06o0IIeHNe. PerieHre pacueTHBIX U KaYeCTBEHHBIX 3314 1 L
no teme "KIIJI anexTpoycTaHoBOK"
98 IToBTOpenue, obobmieHue. JlaboparopHbie padboThI 0 Kypcy "CBeToBBIC 1 1 K
siBIeHus"
99 IToBTOpenue, obobmenue. PaboTa ¢ Tekctamu mmo Teme "3aKOHBI 1 K
COXpaHCeHHS B MEXaHHKe"
100 IToBTOpenue, obobmenue. Pabota ¢ Tekcramu mmo teme "Konebauus u 1 K
BOJIHBI"
101 IToBTOpenue, obobmeHue. PadoTa ¢ Tekctamu mmo Teme "CBETOBBIC 1 L
siBIieHus"
Y
102 IoBTopenue, o6o6meHue. PaboTa ¢ Tekcramu o Teme "KBanroBast u 1 il
sanepHas Gpuznka" h
a
OBIIEE KOJIMYECTBO YACOB I10 TIPOTPAMME 102 3 27

MPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O

OBIIEI'O OBPA3OBAHUA
7 KIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHUs
pe3yJabTara
11 MCII0JIb30BaTh U3yYEHHBIE MOHITHS
19 paznuyaTh SIBJICHUS IO ONHMCAHUI0 MX XapaKTEPHBIX CBOWCTB M Ha
. OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAaHHOC q)mnqecxoe SIBJICHUEC
pacro3HaBaTh NPOSBIEHHE W3YYEHHBIX (PU3MYECKUX SBJICHUH B
13 OKpYXarolleM MUpe, B TOM 4ucie (GU3NYECKUe SIBICHUS B MPUPOJIE,
. IIPU 3TOM TEPEBOJUTH NMPAKTUYECKYIO 3aauy B y4EOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUECKUX SIBICHUN
OMHCHIBATh H3Y4YCHHBIC CBOWCTBA Ten U (U3MYECKHE SBICHUS,
HCIIOJIB3Yys (1)H31/I‘—I€CKI/I€ BCJIIMYMHBI, IIPpHU OIIMCAHUN IIPABUIIBHO
14 TPaKTOBaTh (U3MUYECKUH CMBICI HCIONB3YEMbIX BEIHYWH, UX

0003Ha4YeHUs U eTUHUIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (OPMYJIbI,

CBSI3bIBAIOIIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMH
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1.5

BEJIMYMHAMHU, CTPOUTHh  TIpaduKud  HM3yYEHHBIX  3aBUCUMOCTEU

(bU3HYECKUX BEIUYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MUECKHUE SIBIICHUS W TPOIIECCHI,
UCIIONIb3YSl M3YyYEHHbIE 3aKOHBI, NpPU OTOM JaBaThb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alUChIBAaTh €r0  MaTeMaTHYeCKOe

BBIPpA)KCHUEC

1.6

1.7

OOBSCHATh (PU3UYECKUE SIBIICHUS, MPOLIECCHl U CBOMCTBA TEl, B TOM
qyucjie€ W B KOHTEKCTE CHUTyalud M[PaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIABIATH IPUYMHHO-CIEICTBCHHbIE CBSI3U, CTPOUTH
oObsicHeHne w3 1 — 2 JOrMYecKux ImaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX ABICHUH, (PU3MUECKUX 3aKOHA UIIH

3aKOHOMEPHOCTHU

pemiath pacu€THbie 3a1aud B 1 — 2 JneHCTBUSI, UCIIONB3YSl 3aKOHBI U
dbopMyibl, cBs3bIBatONINE (PU3MUECKHUE BEIMYMHBI: HA OCHOBE aHAIIM3a
YCIOBHUS 3aJladyd 3alliChbIBaTh KPATKOE YCIOBHUE, IOACTABIISATh
buznyeckue BeNUYMHBI B POPMYJIIBI M IPOBOJUTH PAcU&Thl, HAXOAUTH
CIIpaBOYHbBIC JAaHHBIC, HEOOXOIMMBIE JJI PEIIeHUs 3a/1a4, OIICHUBATh

PCaIUCTUIHOCTD HOHy‘ICHHOfI q)HSquCKOﬁ BCIINYHMHBI

1.8

1.9

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOYXHO PEIIUTh IPHU ITOMOIIU
(Gu3nYecKUx METOJOB, B ONMCAHUU MCCIEJOBAHUS  BBLACIATDH
IIpOBEpsiEMOE  MpEANOoNOkKeHHe  (TUIOoTe3y),  paziudarb U
UHTEPIPETHPOBATh TOJYYEHHBIH pPe3ynbTaT, HAXOJIUTh OLIMOKU B

XO0J¢€ OIibITa, ACJIaTh BBIBOJLI IO €0 pE3yjibTaTaM

IPOBOAMTH OIBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUM WIN
¢u3myeckux  CBOMCTB  Tel:  (OpMymupoBaTh  NPOBEpsieMble
NPENIOJIOKEHNs, CcoOUpaThb  YCTAaHOBKY M3  IPENJIOKEHHOTO

060p}/'I[OBaHI/I}I, 3alluCbIBATh X0/ OIIbITa U (I)OpMy.]'II/IpOBaTL BBIBOJbI

1.10

BBITNIOJHATh NPSAMBIE U3MEPEHHs C MCIIONb30BAaHMEM AaHAJIOTOBBIX U
u(ppoBbIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUS NMPUOOPOB € YUYETOM

3aJJaHHOM aOCOTIOTHOM MOTPENTHOCTH U3MEPEHUI

1.11

OPOBOJUTH  MCCIECJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYMHBl OT JIPYrOM C MCIOJb30BAHUEM TMPSAMBIX HW3MEPEHHM,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEOHOTO MCCIIEJOBaHUS, COOUPATh
YCTaHOBKY M BBINOJIHATh U3MEPEHMS, CIEAYS NPEII0KEHHOMY IIJIaHY,

(buKCUpOBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX



1.12

BEJIMYUH B BUJIE TIPEIOKCHHBIX TaOIHI] U TPAPHUKOB, JIeJIaTh BHIBOIBI

1o pe3yjibTaTaM HUCCICIOBaHUA

MPOBOANTH KOCBEHHBIC H3MEpEHUs (PU3UYECKHX BEIWYHMH, CIEHYs
MPeJI0KEHHOW MHCTPYKIUU: MPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIUMCISATH 3HAUYEHHE HCKOMOM

BCIIMYHHBI

1.13

1.14

1.15

CO6J'IIOI[aTB ImpaBujia TEXHUKH 0€e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

yKa3plBaTh NPUHIUNBI  JCHCTBHS NPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepU30BaTh IPUHLMIBI JIEUCTBUS HM3YUYECHHBIX
npuOOpOB M TEXHUYECKMX YCTPOWCTB C IMOMOUIbIO UX OIMCAHMS,
UCIIONB3YSl 3HAHUS O CBOMCTBAX (PU3MYECKUX SBICHUN U
HE00X0MMBbIe (PU3NIECKHE 3aKOHBI i 3aKOHOMEPHOCTH

OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIUIO O MpHUMEpax)
MPAaKTUYECKOTO UCTOIb30BaHUS (PM3NIECKUX 3HAHUI B IOBCEIHEBHOM
KU3HU Jnig  oOecriedeHHsi O€30MacHOCTH MpU  OOpalleHUuu C
npuOopaMu U TEXHUYECKUMH yCTPOWCTBAMU, COXPAHEHUSI 3/I0POBbS U

CO6J'IIOI[€HI/I$I HOPM 3KOJIOTHYCCKOI'O ITOBCACHUSA B OKPY)KaIOIHeﬁ cpeac

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB I/IH(l)OpMaI_II/II/I B CCTH I/IHTepHeT B
COOTBETCTBUHU C 3aJaHHBIM TIIOMCKOBBIM 3aIlipoCcoM, Ha OCHOBC
UMCTIOIIINXCA 3HaHUM H HYTéM CpaBHCHHUA PA3JIUYHBIX HCTOYHUKOB
BBIJCTIATDH I/IH(i)OpMaHI/IIO, KOTOpasAa ABJIACTCSA HpOTI/IBOI)eLII/IBOI\/JI JZRI0%}

MOXET OBITh HCHOCTOBepHOﬁ

1.17

HCII0JIb30BaTh pu BBITNIOJTHEHUH y4eOHBIX 3alaHui
HAayYHONIONYJSIPHYIO  JIUTEpaTypy  (QU3WYECKOrOo  COAEpIkKaHMS,
CIpaBOYHBIE MaTepHalbl, pecypcbl ceTu VHTepHeT, BIaaeTh
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALUU

13 OIHOM 3HAKOBOU CHCTEMBI B APYTYIO

1.18

1.19

CO3/aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpMAIMH (PU3UIECKOTO
COJIep’KaHUsl, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKue COOOIICHHUS O
pe3ynbpTaTax TMPOEKTOB WM Y4YEOHBIX WCCICIOBAHUM, TPH OSTOM
rPaMOTHO HCIIONb30BAaTh M3YyUYEHHBIM MOHATUHHBIN amnmapaTr Kypca

(bu3HKH, COMPOBOKIAThH BHICTYIIJIEHUE Npe3eHTaluei

IIPY BBITIOJTHEHUH Y4€OHBIX MMPOEKTOB M UCCIIEI0OBAaHUI pacipeeiaTh




8 KVIACC

0053aHHOCTH B rpymnmne€ B COOTBETCTBHUU C ITOCTABJICHHBIMHA 3aJjla4aMU,
CJIICAUTH 3a BBIIIOJHCHUCM IlJIaHa l[GfICTBHfI, aJICKBAaTHO OICHHWBATDH
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL TI'PYIINIbI, BbICTpAWBAaTh
KOMMYHUKATHBHOC B3aHMOIIeI>’ICTBI/Ie, YUYUTBIBAA MHCHUC

OKPYXKaIOIINX

Koxa
MPOBEPAEMOro
pe3yJbTara

11

1.2

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O 0611161"0 06p330BaHI/Iﬂ

HCIIOJIB30BaTh IMOHATHA

pas3indaTrb SABJICHHUA M0 OMHMCAHUIO HUX XapPaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘16CKOG SABJICHHUC

1.3

1.4

pacrio3HaBaTh IPOSIBIICHHE M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIATDH

CyIIeCTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUI

ONKCHIBATh HW3YYEHHBIC CBOWCTBA Tel W (PU3MUECKUE SIBICHUS,
UCTONB3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakTOBaTb  (PU3MYECKUIl  CMBICA  HCHOJBb3YEMbIX  BEJIMYUH,
0003HaueHMsI ¥ €AUHULIB! (PU3NYECKUX BEITMYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTH  TIpaUKud  HM3yYEHHBIX  3aBUCHUMOCTEH

(bI/ISI/I‘leCKI/IX BCINYHH

1.5

1.6

1.7

XapaKTCpPU30BaATb CBOMCTBa TCI, (I)I/I3I/ILICCKI/IG SABJICHUS W IIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MaTCMaTHU4YCCKOC

BBIPAKECHHE

00BACHATH (hU3MUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHCIIE U B
KOHTEKCTE CHUTyallUld IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 1
— 2 JIOTMYECKHX WIaroB C MOMOIIbIO | — 2 H3y4EeHHBIX CBOWCTBA

bu3nyecKuX SIBICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemarh pacyéTHbIE 3aa4d B 2 — 3 NEUCTBUS, UCMOJIb3YSl 3aKOHBI U




1.8

(bopMyIbl, CBs3bIBaIONINE (PU3NUECKHAE BETMUUHBI: HA OCHOBE aHAIM3a
YCIJIOBHS 3a/1a4¥l 3aIIUCHIBATh KPATKOE YCIOBUE, BBIABIIATH HEJOCTATOK
JAHHBIX JUId pelleHMsl 3aJauyd, BbIOMpAaTh 3aKOHbl U (OPMYIIBL,
HeoOXxoauMble Uil €€ pelIeHUs, IPOBOAUTh Pacu€Thl U CPaBHUBATH
NOJy4eHHOE 3HauyeHue (U3MYECKOH BEIUYMHBl C H3BECTHBIMHU

JaHHBIMHA

pacrio3HaBaTh NpPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTHh IMPHU MOMOIIA
(bU3NYECKUX METOJIOB, UCIOJb3Ys ONKUCAHUE UCCIIEI0BAHMS, BBIACIAT
IIPOBEPSIEMOE IIPENIIOJIOKEHNE, OLIEHWBATh IPABWIBHOCTH IOpsIKa

IMPOBEACHUA UCCIIEA0BaHMA, ACJIaTh BBIBOIABI

1.9

1.10

1.11

1.12

MPOBOAMUTH OIBITHl 0 HAONIOAEHUI0 (U3NYECKUX SBICHUA WIH
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmmpoBaTh  IpOBEpseMbIC
NPEINoNIOKeHHUs, coOupaTh  yCTAaHOBKY M3  MPEAJI0KEHHOTO

000pyI0BaHUs, ONUCHIBATH X0/ ONBITA M ()OPMYITHPOBATH BHIBOIBI

BBIIIOJHATL IPAMBIC HN3MCPCHUA C MCIIOJIB30BAHUCM AHAJIOTOBBIX
HpI/I60pOB Hn JaT4YUKOB (1)I/ISI/I‘IGCKI/IX BCJIMYMH, CPABHUBATL PC3YJIbTAThHI

MU3MEPEHHH ¢ YUETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

OPOBOJIUTH  MCCJIEIOBAHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JPYro C MCHOJIB30BAHUEM IIPSMBIX HW3MEPEHUN:
IUIAHUPOBaTh MCCIEJOBAHUE, COOMpaTh YCTAHOBKY M BBIIOJHSTH
U3MEpEeHUs, CcleAysd MpeajoKeHHOMY  IUlaHy, (UKCHPOBATh
pe3ysabTaThl MOJYYEHHOM 3aBUCUMOCTH B BUE TalOJMIl U rpaduKoB,

ACJIaTh BBIBOAKLI 110 PE3yJIbTaTaM MCCICAOBAHUA

MMpOBOANTH KOCBCHHBIC HU3MCPCHUA q)HSI/I‘{CCKI/IX BCJIIMYNH:
IJIaHUPOBATb U3MCPCHMU, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa HpeI[J'IO)KCHHOI\/JI HHCTPYKIIMKW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

1.14

CO6J'IIOI[aTL IpaBujia TCXHUKHU 0e30IMacHOCTH Ipu pa60Te C

1ab0paTOPHBIM 000PYI0BaHHEM

XapaKTepu30BaTh NPUHLUIIBI JEHCTBUS M3YUYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa UX OIMUCAHUA, HCIOJIb3Ys
3HaHHA O CBOMCTBaX (DU3MUYECKUX SBJICHUM U HEOOXOJIUMBbIE

(I)I/I3I/I‘{CCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U HU3MCPUTCIILHBIC

HpI/I60pBI Mo CX€MaM U CXEMAaTUYHBIM PUCYHKaM, COCTABJIATH CXEMBbI




SJIICKTPHUICCKUX merei ¢ IMOCICAOBATCIIBHBIM U ITApalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pasiinviasn YCJIOBHBIC 0003HaYCHHS

3JICMEHTOB JJICKTPHUYCCKUX merei

1.16

NPUBOJUTL TPUMEPBl  (HAXOIUTh HMHQPOPMAIUIO O MpHUMEpax)
MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYCCKUX 3HAHUU B MIOBCETHEBHOM
KU3HU 11 oOecniedeHus: Oe30MacHOCTH TpH  OOpallleHHH ¢
npruOOpaMu U TEXHUIECKHUMH yCTPOUCTBAMHU, COXPAHECHHSI 3/I0POBBS U

CO6J'IIOI[€HI/I5[ HOPM 3KOJIOTHYECKOT'O ITOBEACHHUS B Oprma}omeﬁ cpeac

1.17

1.18

1.19

1.20

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UUECKOTO COEPKAHUS B CETH
HMHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX HCTOYHUKOB BBIAEIATh HHPOPMALUIO, KOTOpas

ABJIIETCS IPOTUBOPEUUBON MIM MOKET OBITH HEAOCTOBEPHOM

WCIIOJIb30BaTh TPU  BBIMOJHEHUHM Yy4YEOHBIX 3aJaHUN  HAY4YHO-
MNOMYJSIPHYIO JIUTEPATypy (DU3MYECKOro CoJep)KaHUs, CIpPaBOYHBIC
Marepuaibl, pecypchl cetu uTepHeTr; BiajgeTh NpuéMaMu
KOHCIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusi HHGOPMAIIUU U3 OJIHOM

3HAKOBOHM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIC M KPATKHUE YCTHBIC COOOIICHHUS,
0000mas wHPOpPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (PH3UIECKOTO
COJICpKaHUs, B TOM 4YHUCIEe MyOJIMYHO TPEACTABIATh PE3YIbTATHI
MPOSKTHON WM HWCCIIEIOBATEIILCKON  JICATENBHOCTH, TIPH ITOM
IPaMOTHO UCIONB30BaTh W3YUEHHBIN MOHATUHHBIA ammapar Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIIJIEHUE NPE3eHTaluel

IIPpU BBITTOJIHCHUHN y‘~I€6HI>IX IMPOCKTOB U I/ICCJ'IGI[OBaHI/If/'I (1)I/ISI/IT-IGCKI/IX
mponeccoB pacupeCaAciIATb 00513aHHOCTH B rpymmne B COOTBETCTBUU C
INOCTAaBJICHHBIMHU  3aJadyaMH, CJICIUTb 3a BBIIIOJJHCHHUCM IIJIaHa
HeﬁCTBHP’I )51 KOPPCKTUPOBATDH €ro, aJICKBATHO OLICHUBATb
COOCTBEHHBIN BKJIaax B  JACATCIBHOCTL  TI'PYIINbLI, BBICTPAWBATDH
KOMMYHUKATHBHOC B3aHMOHCﬁCTBHC, IMPOSABJIAA TOTOBHOCTbH

paspemarh KOH()IUKTHI

9 KIIACC

Kon
NpoBepPsIeMoOro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM

o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs



pe3yjabTara

11

1.2

HCIOJIb30BATh U3YYCHHBIC TOHATUS

pa3jindarb SABJICHUA M0 OMHMCAHUIO HUX XapPaKTCPHBIX CBOMCTB W Ha

OCHOBC€ OIIBITOB, JECMOHCTPUPYIOIIHUX JAHHOC (1)H3H“I€CKO€ SIBJICHUEC

13

14

1.5

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBJICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CyIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIN

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MYECKHI  CMBICT  HCIOJB3yEMBIX  BEIWYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3UUYECKUX BEIMYUH, HAXOIUTb (POPMYIIbI,
CBSI3BIBAIOIME JIAHHYIO  (PM3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMH, CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEIUUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOIICCCHI,
WCIIOJb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3allMChIBaTh €ro MaTEeMaTU4YeCKOoe

BBIPAXXCHUC

1.6

1.7

1.8

O0O0BSACHATH (PU3HUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyallUld IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH O0BsSCHEHHUE U3 2
— 3 JIOTMYECKHX WIaroB C IOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

(bu3nYeCKuX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemate pacuéTHele 3afa4yd (OMUparoIiuecs Ha CHCTeMy W3 2 — 3
YpaBHEHMI), HCHONb3ys 3aKOHBl U  (OPMYI]bI, CBS3bIBAIOIUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE AaHalu3a YCIOBHA 3aJadu
3allChIBaTh KPAaTKOE YCJIOBHME, BBIABIATH HENOCTAIOIIHME WM
M30BITOYHbIE JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIsL pELeHus, MPOBOAUTH PACUETHI M OLICHUBATh PEATUCTHUYHOCTD

MOJIyYEHHOT0 3HaU€HUs (PU3UUECKOI BEIMYMHBI

pacro3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOMKHO PEUINTh MpU MOMOILIU
(bU3MUECKUX METOJIOB, MCIOJb3Ys ONMCAHUE HCCIEAO0BAHUS, BBLACIAThH
MIPOBEPSIEMOE TPEIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA

MMPpOBCACHUSA HCCIICAOBAHUA, [OCJIIATb BbIBOJAbI, HWHTCPHPCTUPOBATH



pe3ynbTaThl HAOMIOIEHHUI 1 OTBITOB

1.9

1.10

MPOBOAMUTH OIBITHl 10 HAONIOAEHUI0 (U3NYECKUX SBICHUA WIH
(U3NUECKUX CBOMCTB TEN: CAMOCTOSITENILHO COOMpATh YCTaHOBKY W3
n30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMNbITA U €ro

pe3yabTaThl, POPMYITUPOBATH BHIBOIbI

IPOBOJIUTH MPH HEOOXOAMMOCTH CEPUI0 MPSIMBIX H3MEPEHUH,
OIpeIeTIsisl CPeHEee 3HAuCHHWE H3MEpseMOl BeNW4uHBbI ((POKyCHOE
paccTrosiHue coOmMparomiedl JIMH3bI), 00OCHOBBIBATH BHIOOpP crocoda

HU3MEpPEHHS (M3MEPUTEIIBHOTO MPUOopa)

1.11

IIPOBOAUTE HCCICIOBAHUC 3aBUCHUMOCTECH (bI/I3I/ILICCKI/IX BCJIIMYHUH C
HCIIOJIb30BAHHUEM IIPAMBIX I/I3MepeHI/II\/JIZ IJIaHWPOBATb HUCCIICAOBAHUC,
CaMOCTOATCIIBHO CO6I/IpaTB YCTAaHOBKY, q)HKCHpOBaTb PE3yIbTAaThbl
HOqueHHOfI 3aBUCHUMOCTH (1)I/I3I/I‘-I€CKI/IX BCIIMYHMH B BUJC Ta6JII/IIII/I

Fpa(l)I/IKOB, ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

1.12

1.13

IPOBOAMTH  KOCBEHHBIE  M3MEPEHHUS  (PU3MYECKUX  BEJIUYMH:
IUITAHUPOBATh M3MEpPEHHs], COOUpaTh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
U BBINOJHATE M3MEPEHHUs, CIEeAys IPEUIOKEHHOM WHCTPYKLIHH,
BBIYUCIIATh 3HAYEHUE BEIUYUHBI M aHAJIM3UPOBATH IIOJIy4CHHBIE

pe3yJbTaThl C YYETOM 3aJaHHOM NOTPEIIHOCTH H3MEPEHUI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH IHpu paboTe ¢

1a0opaTOpHBIM 000pyIOBaHUEM

1.14

1.15

pasinyaTh OCHOBHBIE TNPHU3HAKK HM3YYEHHBIX (PU3MUECKUX MoJeneil:
MaTepuaibHas TOUKa, a0COIIOTHO TBEPIOE TENO, TOUCUHBIN HCTOUHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJENb aTOMa, HYKJIOHHas

MOZCJIb aTOMHOTIO AApa

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YYEHHBIX NpUOOpPOB H
TEXHUYECKUX YCTPOUCTB C OINOpPOM HAa HUX OIMUCAHUSA, HUCIOJb3Ysd
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBICHMH U HEOOXOJIUMBbIE

(I)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, W3MEPUTEIIBHBIX prudopoB u
TEXHOJIOTUYECKUX TPOILIECCOB IMPH PEUICHUH Y4eOHO-ITPAKTHYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI N300pakeHUH B MJIOCKOM

3epKaie 1 coOuparomiei IMH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)




1.18

1.19

1.20

1.21

MPaKTUYECKOTO UCTIOIh30BaHUS (PU3NICCKUX 3HAHUI B MTOBCEIHEBHOM
KU3HU g obOecriedeHusi 0€30MacHOCTH TpuU  OOpamieHuu  C
npudOpaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS

COOJTIOICHYSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH cpefie

OCYIIECTBIISATh MOUCK MHPOPMAIHN (PU3UIECKOTO COACPKAHUS B CETH
WuTepHer, camoCTOSTENbHO (GOpMYyIUpys TOUCKOBBIM  3ampoc,
HAaxXOJUTh MYTH  ONpPEACNICHUS  JIOCTOBEPHOCTH  TMOJYYEHHOMU
nH(OpMallMd Ha OCHOBE HMMEIOMIMXCS 3HAHUM M JOIMOJIHUTEIbHBIX

HUCTOYHHUKOB

WCIOJIb30BaTh MPU  BBINOJHEHUHM Y4YEOHBIX 3aJaHUN  HAY4YHO-
MNOMYJSIPHYIO JIUTEPATypy (DU3MUECKOro CoJep)KaHUs, CIpPaBOYHBIC
Marepuaibl, pecypchl cetu UuTepHeT; BiIajeTh NpuéMaMu
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHusl HHGOPMAIIUU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYTYIO

CcO31aBaThb COOCTBEHHBIE ITMCHMEHHBIE U YCTHBIC COO6HIGHI/I$I Ha
OCHOBe HH(pOpMAallUM M3 HECKOJBKHUX HCTOYHHUKOB (HU3UUECKOrO
coJiep)KaHusl, MyOJIMYHO HPEACTAaBIATh PE3YyJIbTaThl MPOEKTHOW WM
UCCIIEOBATEIbCKON  AEATEIBbHOCTH, IIPU  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN TOHATUNHBIN anmnapar u3y4aeMoro pasjaeia
(GU3MKH U CONPOBOXKJATh BBICTYIUIEHHME NpE3eHTalMed ¢ yd&ToM

0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB

MIPYU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiITh 00SI3aHHOCTH B IPYIIE B COOTBETCTBUU C
[IOCTABJIICHHBIMU  3a/la4aMH, CJIEAUTh 3a BBINOJHEHUEM ILJIaHA
JIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBI BKIIQJ B JEATENbHOCTh TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pa3pemiaTb KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JJIEeMEHTA
®U3BUKA U EE POJIb B IIOSHAHNU OKPYKAIOIIIET'O MUPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

duszuka — Hayka O TMpupoje. SIBIEHUS NPUPOJIBI.
1.1 duznyeckue  ABJIICHHSA: MEXaHMYCCKHUE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBLIC

dusnueckue BeaMuuHbL. V3MepeHue  pu3MUECKUX
1.2 BenuunH.  ®usnueckue  npubopsl.  IlorpemHoctsb

u3MepeHuil. MexayHapoaHasi cucteMa eJIMHUIL

ECTCCTBCHHOHay‘IHHﬁ MCTOJ IIO3HAHMA: Ha6J'IIOI[eHI/Ie,
13 IMOCTAHOBKA HAYYHOI'O BOITPOCA, BBIABHIKCHUC T'HMIIOTE3,

1 OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTEC3, 00BsICHEHHE

Ha0JI}0/1a€MOT0 SBJICHUS
1.4 Onucanue GU3NUECKUX SBJICHUN C TOMOIIBIO MOJIENeH

[TpakTyeckue paboOTHI:

#H#HPar###l3mepenne pacCTOSTHUN.

#i#Par#Ht#lI3MepeHne 00bEMa JKHUIKOCTH M TBEPIOTO
1.5 Tena.

#H#HParf##OnpeiesieHre pa3MepoB MalbIX TEIl.

HiParf##l3Mepenue  TeMmmepatypbl NpuU  [OMOILU

KUAKOCTHOI'O TCPMOMETPA U JaTHUKA TEMIICPATYPbI

ITEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHNU BEIIIECTBA

#H#HParf##CTpoeHNE BEIECTBA: aTOMbI M MOJIEKYJIBI, UX
2.1 pasmepel.  OTBITBI,  JTOKa3bIBAIONINE  JTUCKPETHOE

CTPOCHUC BCUICCTBA

2 #iHParfH#H# ]I pmokerne  gactmi  BemiecTtBa.  CBA3b
2.2 CKOPOCTH  JBWDKEHHS  YacTHII C  TEMIIEPaTypowu.

BbpoyHoBckoe nBmxenue, uddysus

23 BzaumopeiicTBHe YyacTuUll BEIISCTBA: MPUTSXKCHUC U

OTTAJIKUBAaHHUE




HH#Par##H ArperaTHble COCTOSIHUSI BELIECTBA: CTPOCHUE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAIUIMUECKUX) TEIl.

2.4 B3auMocBsI3p MEXAy CBOWCTBAMH BEIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTHdeckre padOTHI:
#H#H#Parf##OLeHKa [uaMeTpa aToMa METOJIOM psAJIoB (c
ucronb3oBanueM pororpadmii).

2.6 HHHPar##H#ONBITEL 10 HAOMIOAECHHMIO  TEIJIOBOTO

pacIHIMpeHus ra3os.
HHHPar###0NBITEL 10 OOHApYXKEHHUIO JEHCTBUS CHII

MOJICKYJISIPHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKEHHE. PaBHOMepHOE 51
' HEPABHOMEPHOE JABM)KECHHE
Hi#HPar##H#CKOpOCTb. Cpennsis CKOpPOCTH npu
3.2 HEPaBHOMEPHOM JIBWKeHUU. Pacuér myTtu u BpeMeHu
JBUKCHUS
SIBnenne uHepuuu. 3akoH MHepuMH. B3ammoneincteue
3.3 T€N KaK MPUYMHA U3MEHEHHUS! CKOPOCTU JIBUKEHUS Tell.
Macca kak Mepa UHEPTHOCTH Teja
3.4 #i#HParf##] InotHocTs BemectBa. CBA3b IUIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BEllleCTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOAEUCTBUS TE
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cumibl ¢
' MIOMOUIBIO AMHAMOMETPA
37 HiHPar###SIBnenne TaroteHus u cuna Tsokectu. Cuna
' TSDKECTH Ha ApPYyrux miaHetax. Bec rena. HeBecomocts
35 Cuna tpenus. TpeHUe CKOJIBKEHUS U TPEHHUE IOKOS.
' Tpenue B mpupoje U TEXHUKE
3.9 #HHPar###CrioxkeHne CuJ, HaMpaBICHHBIX 110 OJHOU
' npsiMoil. PaBHOAEHCTBYOIAs CUIT
3.10 [TpakTuyeckue paboTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JABM)KEHHUS
(mapuka B KUAKOCTH, MOJEIU  DIEKTPUIECKOTO
aBTomMoOmiIs u Tak gainee). OmnpeneneHue cpemaHei
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapukKa T0
HAKJIOHHON  1uiockocTd. OmnpeneneHue  IIOTHOCTU
TBEPIOTO Tena. OnbITHI, JEMOHCTPHUPYIOIINE
3aBUCUMOCTh pacTsDKeHUs (nedopmaruu) mpyKuHbI OT
OPWIOKEHHOW  cuibl.  OMBITEL, JAEMOHCTPHUPYIOIINE
3aBHCHMOCTh CHJIBI TPEHHUS CKOJIbKEHHUSI OT Beca Teja U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEN

@usnyeckue SBICHUSA B IIPUPOJE: NIPUMEPHI ABWKEHUS C
pasIMYHBIMH CKOPOCTSIMHU B JKUBOW U HEKUBOW IPUPOZE,

HCﬁCTBHC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, NOAIIUITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

I[aBJ'IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBIICHUS U

- YBEJIMUCHUS JTABIICHUS
42 JaBnenue raza. 3aBUCUMOCTh JaBJIEHUS raza oT o0béMa,
' TEeMIePaTypbl
43 [lepenavya naBneHus: TBEPABIMHU TEJIaMU, KUAKOCTIMU U
' razamu. 3akoH [lackamns. [THeBMaTndecKue MaInHbI
3aBUCHMOCTh  JABJICHUS JKUJKOCTH OT  TIIyOWHBI.
4.4 I'unpocraTndeckuii mapagokc. CooOIIamuecs: coCy/sbl.
['unpaBiuyecKkrue MEXaHU3Mbl
AtMocdepa 3emnu u armocdepHoe naBienue. [Ipuannbl
A CYIIIECTBOBaHMS BO3AYIIHOW 000704ku 3emid. OMbIT
' Toppuuennu. 3aBUCHMOCTb aTMOC(HEPHOTO JaBJIECHUS OT
BBICOTHI HaJl YPOBHEM MOPS
46 U3mepenne armocdepHoro npaeneHus. [lpubopsl ans
' U3MEepeHHs aTMOC(HEPHOTO AaBIICHUS
JlelicTBUE XUIAKOCTM M Ta3a Ha IOTIPYKEHHOE B HHX
4.7 Teno. BreiTamkuBaromas (apXxumenoBa) cuia. 3aKOH
Apxumena
4.8 [1naBanue Ten. Bo3gyxomnaBanue



4.9

[TpakTrueckue pabOTHI:

UccnenoBanue 3aBUCUMOCTM Beca Tela B BOJAE OT
o0béMa mMOTrpYy:KEHHONH B JKUIKOCTH YacTH TeJja.
Omnpenenenye BpITAIKUBAOLIEH CUJIbI, JEHCTBYIOIEH Ha
TE€N0, NOrpyxéHHoe B  kuukoctb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOLIENH CHUJIbL, JAEHCTBYIOLIEH
Ha TeJIO0 B JKUJIKOCTH, OT Macchl Tena. OIbITHI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAIKMBAIOLLIECH
CWJIBI, IEUCTBYIOIIEH Ha TEJI0 B >KUJKOCTH, OT 00bEMa
MOrPYKEHHOM B MKUJKOCTh YaCTH Te€la U OT ILNIOTHOCTH
JKUJKOCTH. KonctpynpoBanue  apeomerpa Wi
KOHCTPYUPOBAHUE  JIOJAKA W ONpEHeNIeHHEe €€

pr3OHO,I[’LéMHOCTI/I

4.10

dusnyeckue  ABICHUA B [OPUPOJIE: BIIMSIHUE
aTMoc(hepHOro aBJICHHS HA KUBOW OPraHU3M, TUTABAHUC

pBIO

411

TexHuuyecKkue YCTPONCTBA: COOOIIAIOUINECS COCYIBI,
YCTPOMCTBO BOJOIIPOBOJA, THUIAPABIUYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOM HAcOC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas paboTa
5.2 MexaHnueckas MOIIHOCTb
53 [TpocTble MexaHM3MBI: pblyar, OJIOK, HaKJIOHHas
' 1ockocTh. [IpaBuio paBHOBecHs pblyara
5.4 [IpumeHeHue mpaBuiia paBHOBECHS pblyara K 0JIOKy
«3omotoe  mpaBuso»  MexaHuku.  Koadduument
5.5 MIOJIE3HOTO necTBus MEXAHU3MOB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunerndeckas sHeprus
£ g [TonHast mMexaHMuecKass SHeprus. 3aKOH HM3MEHEHHUS U
' COXpaHEHMsI MEXaHUYECKON SHEPTHH
5.9 [TpakTiueckue paboOThI:




#H#HPar###Onpeneneare pabOThl CUIIBI  TPEHUS TPHU
pPaBHOMEpPHOM JBM)KEHHM Tejla 110 TOPU30HTAIBHOU
noBepxHocTu. MccinenoBanue ycinoBuil paBHOBECHUS
ppiuara. HM3mepenme KIIJI HakIOHHON INIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHUYeCKOM OHEPIrun

®du3nyeckue SABJICHUS B npupoac: pblHaru B TEIC

5.10
YeJoBeKa
TexHudyeckue yCTpPOMCTBA: pblYar, IOABWXKHBIA U
511 HETOABMKHBIM OJIOKW, HaKJIOHHAs IUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B ObITY
8 KUIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
paszeJia Jj1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHbBIE  IOJIOKEHHSI  MOJIEKYJISIPHO-KUHETHYECKON
6.1 TEOpUM CTpOEHHUs BemiectBa. Macca u  pa3mepsl
' MoJieKys.  OmBITBI,  TOATBEP)KIAIOIINE  OCHOBHEBIC
MTOJIOKEHHST MOJIEKYISIPHOKUHETUIECKON TeOpUH
Mopgenmn  TBEPAOTrO, OKUAKOTO W ra3o00pa3zHOro
6.2 cocrosiHuil BemectBa. Kpucramnuueckue u amopdHbie
Tena
OObsicHeHrEe CBOWCTB ra3oB, KUJIKOCTEH W TBEPIBIX TN
0 6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYIIPHOKUHETHYECKON
TEOPHH
6.4 CmaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paciiupeHue u cxxaTue
6.6 Temmneparypa. CBsA3b TemmepaTypbl €O CKOpPOCTBIO
' TETJIOBOTO IBMYKEHHSI YacTHUI]
6.7 Buytpennss sueprust. CrnocoObl U3MEHEHHsI BHYTpEHHEH
' SHEpruu: Tersionepeaaya U copepiieHue padoTbl
6.8 Bunsl Temonepenadu: TEIIONPOBOTHOCT, KOHBEKITHS,




U3JIy4eHUE

KomnuectBo  TemoTel. YaenbpHas — TEIIIOEMKOCTDH

6.9
BEILIECTBA
TemnmooOMeH u TemiIoBO€ paBHOBEcHE. YpaBHEHUE
6.10
TEIUIOBOTO OanaHca
6.11 [1naBneHue U OTBEpAEBaHNE KPUCTAUTMYECKUX BEILIECTB.
. VY ienpHas TerioTa NiaBJICHUs
[TapooOpa3zoBanue u  koHjeHcauus. Vcnapenue.
6.10 Kunenne. VYnenpHas  Temiora  mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYphl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOpaHUs
[MpuHnmmel  paboThl  TerioBbix  asurarenei  KI1J]
6.15 TEIUIOBOTO JABHUTarens. TerioBble ABUraTeNd U 3allluTa
OKpYKaroIen cpeibl
3aKOH COXpaHEeHHs U MPEBPALLECHUS JHEPTHH B TETIJIOBBIX
6.16
mpoleccax
[IpakTudeckue pabOTHI:
HH#HPar###ONBITEl IO OOHApY)KEHUIO JEeMCTBUS  CHII
MOJICKYJISIPHOTO TIPUTSKCHHSI.
H#HParfH##0NbpITHl MO0 BBIpAIIMBAaHUIO  KPHUCTAJIOB
MOBapeHHOM CONMM WM caxapa.
#H#HPartH##0npITBl  TI0O  HAONIONCHUI0O  TEIUIOBOTO
6.17 pacIIupeHUs Ta30B, )KUIKOCTSH U TBEPIBIX TEI.

###Par###Onpenenenre naBieHUs BO3JyXa B OaioHE
HITpUIIA.

HHHParf##ONBITB, JIEMOHCTPUPYIOLIME 3aBHUCHUMOCTh
JaBIIEHUs] BO3JyXa OT ero o0bEMa M HarpeBaHHs WU
OXJIaXICHUSI.

###Par### [poBepka TUMOTE3bI JTUHEHHOW 3aBUCHMOCTH

JJIMHBI CTOJIOMKA KHUAKOCTH B TepMOMCTquCCKOﬁ



6.18

TpyOKe OT TeMIeparyphbl.

###Par###Habmonenne W3MEHEHUS BHYTPEHHEHN
SHEPrUU Tela B pe3ylbTaTe TeIulonepenayd u padoThl
BHEILIHUX CHII.

#H#HPar##llccienoBanue SBJICHUS TEINIOOOMEHA IpH
CMEIIMBAHUU XOJIOTHOM U TOpsiueld BOABI.
#HH##Par##H#Onpenenenre KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJIOW TMpPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM IIUITMHAPOM.

#HH##Par##H#Onpenenenue yAeIbHOU TEIIIOEMKOCTH
BEIIECTBA.

Hi#Par#H#lccnenoBanue npoiecca UCHapeHusl.
###Par###Onpenenene  OTHOCUTEIBHOM — BJIAXKHOCTH
BO3/yXa.

#HHHPar###0npenenenre yneabHON TEIUIOThl IUIaBICHUS
h11:91 -

Ousnyeckue SBICHUS B MPUPOAE: IOBEPXHOCTHOE
HaTSOKEHHE W KalWULIPHBIE SBIEHUS B MPHUPOJE,
KpUCTAJUIBI B Npupoje, uznyuenue CoJiHIa, 3aMep3aHue
BOJI0OEMOB, MOPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHudeckue  yCTpOWCTBA:  KallWULIPBI, I[PUMEpHI
HCIIONIb30BAHUS KPHUCTAIIOB, JKUJIKOCTHBIA TEPMOMETD,
JATYMK TEMIIEPATypbl, TEPMOC, CHUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBbI, NCHUXPOMETp, MapoBas TypOMHa,

ABUTAaTCJIb BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poaa dJIEKTpUUECKUX 3apsiioB
B3aumoneiictBue 3apsokeHHbIX  Tenl.  3akoH Kysona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJN OT
BEJIMYMHBI 3aps10B U PACCTOSHUS MEXTy TETIaMH)

23 Onexrpudeckoe nose. Hanpsk€HHOCTh JIEKTPUUECKOTO

T10JI4. HpI/IHL[I/IH CYICPIO3UIHUUN ISJICKTPUICCKUX nosuei



(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu »siexTpuuyeckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anekTpuyeckuil 3apan. Ctpoenue atoma. [IpoBoHUKH U
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
- DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. MICTOUHHUKY MOCTOSIHHOTO TOKA
JeiicTBus 3IEKTPUYECKOrO TOKa (TerioBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX U razax
- Onekrtpuueckass nenb. Cuia Toka. OJIEKTPUYECKOE
' HaIpsDKEHUE
29 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHUE BEILIECTBA
7.10 3akoH Oma a1 ydacTka uenu
[locnenoBarenbHOoe UM MapajjiesIbHOE  COEAMHEHHE
7.11
MIPOBOJIHUKOB
Pabora W MOIIHOCTH JJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
213 DNeKTpUYecKue Lenu U MOTPEOUTENTH DIEKTPUUECKOMN
. sHepruu B ObITy. KOopoTKkoe 3aMbIkanme
[TocrosHHble MarHuTHl. B3auMopeicTBUE NOCTOSHHBIX
7.14
MarHuTOB
MarautHoe mnone. MarHuTHoe moje 3eMiIud U €ro
7.15
3HAYEHUE NS )KU3HU Ha 3eMIie
216 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >IEKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHMUTHOTO TOJIA Ha MPOBOJHUK C TOKOM.
717 DNeKTpOoABUTATENIb TIOCTOSHHOTO TOKa. Vcmons3oBaHme
. JJIEKTPOJIBUTaTeNe B TEXHUYECKHX YCTPOWCTBaxX M Ha
TpaHCcIopTe
7.18 OneiTel  @apajnes.  SIBieHue  3JIEKTPOMArHUTHOMN




nHaykiuu. [Ipasuno Jlenna

DIEeKTpOreHeparop. CnocoObl MOJTY4eHUS
7.19 3JIEKTPUYECKON SHEPrumu. DNeKTPOCTaHIIUN Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuyeckue pabOTHI:

OnbITH 10 HAOTIOACHUIO JIEKTPU3AIUU TENl WHIYKIUEH

Y TIPU COMPUKOCHOBECHHH.

HccnenoBanue JelCTBHUS DJIEKTPUYECKOTO TIOJIS  Ha

MIPOBOJHUKH ¥ TUAJICKTPUKH.

COopka u mpoBepka pabOTBI SJICKTPUUECKON Ienu

IMOCTOSIHHOT'O TOKA.

W3mepenue u peryiupoBaHue CUIIbl TOKA.

N3mepenue u perymmpoBaHuie HAIPSHKCHHUSI.

HccnenmoBanne 3aBUCUMOCTH CHITBI TOKA, MIYIIIETO Yepe3

PE3HUCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAIPSKEHUS

Ha PE3UCTOpE.

OIBITHI, JIEMOHCTPHPYIOIINE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TIJIOIIAIU TIOTIEPEYHOTO CEYCHHS U MaTepHaa.

IIpoBepka mpaBwiia CJHOXEHUS HaNpsHKEHUH 1puU
IIOCJIEIOBATEILHOM ~ COEAVMHEHUM JBYX PE3UCTOPOB.
IIpoBepka npaBuia s CHIIBI TOKA IPH MApaLIEIbHOM
coelMHEeHUN  pe3uctopoB.  Ompenenenue  pabOTHI
JJIEKTPUYECKOTO TOKA, MAYLIETO Yepe3  PEe3UCTOp.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKa,
BBIJIEISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MAYHIETO YEPE3 JAMIIOUKY, OT HANpPSKECHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHuTHOTO B3aMMOJECHCTBHSI ITOCTOSIHHBIX MArHHUTOB.
N3yueHrne MarHuTHOIO MOJIS MOCTOSIHHBIX MAarHUTOB MPU
ux o0beAMHEHUM U pasjeneHun. McciemoBanue
JEMCTBHS DJIEKTPUUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.

OneIThl, JEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  CHJIBI




B3aI/IMOl[€I>'ICTBPI$I KaTyllkyu ¢ TOKOM U MarHuTa OT CHJIbL
TOKa MW HaIIpaBJICHUA TOKa B KaTyIIKE. HSy‘ICHI/Ie

I[CP'ICTBPISI MArduTHOIO IIOJII Ha HPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YeHUE paboTsl
JIIEKTPOABUTATEIIA. N3smepenne KII
3JEKTPOJIBUTATEIbHOM  YCTaHOBKH. OnbIThI o

HUCCICOOBAaHUIO ABJICHUSA SHCKTpOMaFHPITHOfI WHAYKIUU:
HCCIIeIOBAaHUE M3MCHEHHN 3HAa4YeHUS U HaIrpaBJICHUA

HHAYKIUMOHHOI'O TOKa

7.21

7.22

@dusnueckue SBICHUS B MPUPOJE: IIIEKTPUUECKUE
SBJICHUS B  arMmocdepe, IJICKTPHUSCTBO  JKUBBIX
OpPraHU3MOB, MarHWTHOE Moje 3emiu, Apeld MmoICcoB,
POJIb MAarHUTHOTO TOJIA JUISL )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

TexHuueckue yCTpoMcTBa: 3JIEKTPOCKON, aMIepMeTp,
BOJIETMETP, PEOCTAT, CUETUUK AIIEKTPUUECKON SHEPrud,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOPBI,  HarpeBaTelbHbIE
ANEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKUE
NPEJOXPAHUTENIH, 3JIEKTPOMArHuT, 3JIEKTPOJIBUTATEINb

MMOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSHHOI'O TOKA

9 KJIACC
Kon
Konx snementa [IpoBepsiembie 27IEMEHTBI COAEPIKAHUS
pasnena
MEXAHUWYECKUE ABJIEHUA
Mexanuyeckoe JABWKEHHE. MarepuaibHas TOYKa.
8.1 Cucrema orcuéra
g 8.2 OTHOCHUTEIFHOCTh MEXAHUYECKOTO JIBIKEHUS
8.3 PaBHOMEpHOE MPAMONTHHEHHOE IBHKCHHE
###Par###HepaBHOMEpHOE TPSIMOJIMHEWHOE JBIKEHUE.
8.4 Cpennsis ¥  MTHOBEHHass CKOpPOCTh Tela  IpHU

HCPaBHOMCPHOM ABHXKCHUHA




Yckopenue. PaBHOyCKOpEHHOE MPSAMOJIMHENHOE

8.5
TIBUKCHHE
8.6 #H#HPar###CBobogHoe magenue. OnbITol [ anumnes
Hi#H#Par#H##PaBHOMEpHOE JIBUJKEHUE 110 OKPYXHOCTH.
8.7 [lepuox m yacrora oOpamieHus. JIuHeWHas U yrioBas
ckopocTH. LleHTpocTpeMuTeNnbHOE YyCKOpEHUEe
8.8 [lepssiii 3akoH HptoToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akon HeroToHa
8.11 #HH##Par###] [puHIUTT CYTIEPITIO3UITUU CHUT
8.12 Cuna ynpyrocru. 3akoH ['yka
8.13 #HHHPar###Cuna TpeHMs: cujla TPEHUS CKOJIbXEHUS,
' CHJIa TPEHHS MTOKOSI, IPYTHe BUIbI TPSHUS
8.14 H###ParfH##Cuiia  TSOKECTU W 3aKOH  BCEMHUPHOIO
' TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaIeHUS
815 JBuwxenne  muaHer  Bokpyr  Comuua.  IlepBas
' KocMHuYeckasi CkopocTb. HeBecoMoCTh U meperpys3ku
316 PaBHOBecue maTepuanbHON TOUKH. AOGCOTIOTHO TBEPAOE
' TEJIO
817 ###Par###PaBHoBecue TBEPAOrO Tena C 3aKperIEHHOMN
' oCbl0 BpaleHus. MomeHT cuibl. LleHTp Tsbxectn
8.18 Nmnynsc Tena. U3menenue ummnynbca. UMnynbe cuibl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 ###Par###PeakTUBHOE JBUKEHUE
8.21 Mexanunyeckas paboTa U MOIIHOCTD
PabGora cun Tspkectw, ympyroctd, TpeHus. CBs3b
8.22 SHEpPruu 1 paboThl
893 [loTenumanpHass dSHeprus Tela, MOAHATOTO HaJ
' MOBEPXHOCTHIO 3eMJITH
8.24 [ToTenunanbHas 3HEPTUs CKATON MPYKUHBI
825 ###Par###Kunetnueckass  sHeprus.  Teopema o
' KMHETHYECKOW YHEPTUU
8.26 H#HHPar###3aKoH cOXpaHEHHSI MEXaHUIECKOH dSHEPTHH




8.27

8.28

8.29

[IpakTrueckue pabOTHI:

Omnpenenenue cpeaHeil CKOPOCTH CKOJBXKEHUS Opycka
WIM JIBIDKEHUS IIapuKa [0 HAKJIOHHOW IIOCKOCTH.
OmnpeneneHnue yCKOpPEHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IpH
PaBHOYCKOPEHHOM JIBI)KEHUHU 0e3 HaualbHOU CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUHM 0€3 HadyallbHOM CKOpPOCTH MYTH OTHOCSTCS
KaK psA HEYETHBIX YHCET, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKCHHUS
OT CWJBl HOpPMalbHOTO JdaBieHusa. OrmnpenencHue
kodddunmenTa TpeHHus cKoibxkeHus. OmnpenerneHue
KECTKOCTU TpYyxKuHBL. OmnpeneneHue padOThl CUIIBI
TPEHHST TIpU PABHOMEPHOM JIBIDKCHHU Tela  II0
TOPU30HTANLHOM ToBepxHOCTH. Ompernenenue padOTHI
CUIBI  yOPYroCTH  IIpU  HOABEME  Ipy3a  C
WCIIOJIb30BAHUEM  HEMOJBMKHOTO ¥ MOJBUKHOTO

0JIOKOB

®u3nYecKUe SIBJICHUS B MPUPOJE: MPUIUBBI U OTIIUBBI,
nBukeHrue 1uiaHeT COJHEYHOM CHUCTEMBI, PEaKTHBHOE
JIBU)KEHUE KUBBIX OPTaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHOUIOMETP,  JTATYUKHU

TIOJIOKCHUS, PACCTOSAHHUA U YCKOPCHUS, PAKCThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nBukenne. OCHOBHbBIE XapaKTEPUCTUKU

. KoJie0aHU: TIepuo/I, YacTOTa, aMILIUTY1a
9.2 Marematnueckuit 151 NIPY>KUHHBIN MasiTHUKHU.
' [IpeBpartenue sHepruu npu KosaedaTeabHOM ABHKEHUN
0.3 3aryxatomue KosieOaHus. BbeIHYXIeHHBIE KOJaeOaHwUs.
' Pes3onanc
Mexannueckre BosIHbI. CBOMCTBA MEXaHMUYECKUX BOJIH.
94 [IpononbHble U MomnepeyHble BOJHBI. J[nMHA BOJIHBI U

CKOPOCTb €€ pacipocTpaHeHus. MexaHu4eCcKre BOJIHBI B



TBEPIIOM TeJle, CEHCMUYECKUE BOJTHBI

9.5 3ByK. ['poMKOCTb 1 BbICOTa 3ByKa. OTpa)keHHEe 3ByKa
9.6 HNudpa3Byk u yibpTpa3Byk
[IpakTrueckue pabOTHI:
Onpenenenre 4YacTOTBl M TIepuoAa  KoyeOaHWt
MaTeMaTHYeCKOTO MasTHHKA.
Onpenenenne 4YacTOTBl M TIepuoAa  KoyeOaHWt
MPY>KUHHOTO MasITHUKA
0.7 HccnemoBanne 3aBUCUMOCTH TiepuoAa  KoJjeOaHui
' MOABEIICHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnemoBanne 3aBUCUMOCTH  TiepHofa  KoJjieOGaHWM
MPYXKUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCHMOCTH nepruoia KOJIcOaHMt rpy3a,
MOJIBEILIEHHOTO K HHUTH, OT MAacChl Ipy3a U KECTKOCTHU
pyXuHbL. M3Mepenne yckopeHus: CBOOOHOTO TaICHUs
duznyeckue SBICHUS B MPHUPOJE: BOCIPHUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSICEHUE, CEUCMHYECKUE BOJIHBI,
I[YHAMH, X0
9.9 TexHuyeckue YCTpOMCTBAa: 3XOJOT, UCIOIb30BAHUE

YIIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTpOMarHuTHOE IMoJie. DJIEKTPOMAarHUTHBIE BOJHBI.

101 CBoiicTBa 3/IEKTPOMAarHUTHBIX BOJIH

10.2 [Ikana 371€KTPOMarHUTHBIX BOJIH

103 OnexkTpoMarHuTHas npupoaa csera. CKOpPOCTb CBeTa.

' BonHoBEIE cBOlICTBA CBETA
10 [IpakTuyeckue paboTHI:

10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0O MOOMIIBHOTO Tese(hoHa
dusnueckue SBIEHUS B TpUpoAe: OHOIOrHyYecKoe

10.5 JENCTBHE BHJIIMOTO, yIABTPapHOIETOBOTO u
PEHTTE€HOBCKOTO U3ITy4eHUN

10.6 Texuuueckue YCTpOMCTBA: UCIOJIb30BaHUE

OJICKTPOMAariuTHBIX BOJIH JJIA COTOBOM CBSI3U




11

CBETOBbBIE ABJIEHHA

11.1 JlyueBast Mmonenb cBeTa. MicTouHuku cBera
11.2 [IpsimonuHeitHOE pacpocTpaHeHne CBeTa
Otpaxenue cBera. [1nockoe 3epkao. 3aKOH OTpaKeHUs
11.3
CcBeTa
114 [Ipenomnenne cBera. 3aKkoH TMPEIOMIICHHS CBETa.
' [TonHOE BHYTpEHHEE OTpakKEHUE CBETa
11.5 JIunza. Xop jtyyen B IMH3e
116 Ontuyeckast cucrema ¢oroanmnapara, MHUKPOCKONa H
' TeJIeCKOIa
117 I'maz kak onTuueckas cucremMa. bnm3opykocTs u
' JaTbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.
' CrnoxeHue crieKTpalibHBIX LIBETOB. Jlucnepcus cBera
[IpakTuyeckue paboOTHI:
H#i#Par#H#lccnenoBanue 3aBHUCHUMOCTH yria
OTpa’KEHMsI CBETOBOTO JIyya OT yIJa MaJeHusl.
HiHPar#H#H#l13yueHe  XapakTepUCTHK  HM300paykeHus
IpeaMeTa B IJIOCKOM 3epKalle.
#i#HPar#H##lccnenoBanue 3aBUCHUMOCTH yriaa
MPEJIOMJIEHUSI CBETOBOIO Jiyda OT Yrjla MaJeHus Ha
119 TPaHUIIE «BO3TYX — CTEKIION.
' ###HPar##lonyuenne  M300pakeHUH C  MOMOIIBIO
coOuparoIe TUH3HI.
#H#HPar###Onpenenenne  (QOKyCHOTO pacCTOSHUSL U
ONITUYECKOM CHIIBI COOMPAFOIIEH JTUH3BI.
HHHPar###ONbITEL 0 Pa3foKEHUIO OEJIoro CBeTa B
CIIEKTP.
HH#HPar#H#H#0ONbITHl IO BOCIIPUSITUIO I[BETa IMPEIMETOB
IIpU UX HAOJIOJCHUH Yepe3 LBETOBbIE (DUIIBTPHI
dusnueckue sBIeHUs B mpupoze: 3arMenus ConlHua u
11.10 JlyHbl, 1IBETa TEJN, ONTHYECKUE SBJIECHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 TexHnueckue yCTpOWCTBA: OUKH, HEPUCKOII,



(doToanmnapar, ONTUYECKHE CBETOBOIbI

12

KBAHTOBGIE SABJIEHUA
121 OmnbiTel Pezepdopna u 1utaHerapHas MOAEIb aTroma.
' Mogens aroma bopa
199 Hcnyckanue u morjouieHue cBera aroMoM. KBaHTHI
' JIunelyaTeie CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenne aromHoro sapa. HykinonHas Monenb
' aToMHoro siapa. MzoTtonsl
198 PaguoaktuBHble mpeBpaieHus. llepuon mnomypacnazna
' aATOMHBIX JIEP
s SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MaccoBOT'0 YHCEN
12.7 OHeprust cBA3M aTOMHBIX sjiep. CBsA3b Macchl U SHEPIUU
e Peakuuu cuHTe3a u nenenus snep. VICTOUHUKH 3HEpruu
' CounHna u 3B€311
12.9 SnepHas osHepretuka. JleficTBME  pagMOaKTUBHBIX
' W3ITYYCHUN Ha KUBBIE OPTaHU3MBI
[IpakTuueckue padbOTHI:
HaGmtoneHne CIUIOMIHBIX M JIMHEMYaThIX CIIEKTPOB
12.10 U3ITy4EeHUsl.
HccnenoBanue TPEeKoB: M3MEPEHHE SHEPTrHUM YacCTHIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenue paanoakTUBHOTO (poHa
dusnueckue SABICHUS B IPHUPOJE: ECTECTBEHHBIN
paznOaKTHBHBIHA ¢oH, KOCMUYECKHE Ty4H,
12.11 pPaaMOaKTUBHOE M3JIYy4YEHHE MPUPOJHBIX MHUHEPAJIOB,
JEUCTBHE PpAJNOAKTHBHBIX W3JIy4YECHUN HAa OpPraHU3M
YeJI0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaIbHBIN JO3UMETp, Kamepa Buibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpPMHUPOBAHHOCTb 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOM CBSI3U
U TI03HAaBa€MOCTH SBJICHUM IIPUPOJbI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywomell poaud (U3MKU B pa3BUTHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX U 3apyOeKHbIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOT I

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIIOJIE), O JBIXKCHHH Kak
crocobe CyIIecTBOBaHUsI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHON TEOpHH
CTpOCHHUSI BemlecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH MPUPOIBI
(MEXaHWYEeCKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIEHUE U3YYEHHBIX (PU3NUYECKUX SBIICHUN
B OKpYXalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne oOcHOBaMHM MOHATHMMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3blKa (PU3UKHU U MCIOJB30BaHUE UX JUISl pelIeHMs] Y4eOHBbIX 3ajad;
YMEHHUE XapaKTepu30oBaTh CBONCTBa Tel, (U3MYECKHUE SBICHUS U

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3Yy4YCHHBIC CBOMCTBA Tel U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Yy4ETOM
cOOIOIeHHsT TPaBIII O€30MacCHOTO TpyAa: HaOMroJeHUE (HU3HMIECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh HKCHEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3yIbTAThI, (POPMYIHPOBATH BHIBOBI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (U3NYECKUX BEIUYUH:
YMEHHE IUIAaHUPOBATH HM3MEPEHHs, CaMOCTOSATEIHO COOMpaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HAYEHUE BEJIIMYMHBl U AHAIU3UPOBATH IOJYyYEHHBIE PE3YJbTaThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECJIOXHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEJOBAHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE IO  UHCTPYKLUUH,  MPEIACTABIATH
MOJIyYEHHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATh MTOTPEITHOCTH, JATaTh BEIBOJBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX Ui

00BACHEHHS (1)I/I3I/I‘IGCKI/IX IMpoucccoB

YMmeHue oOBSCHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
qyucie M B KOHTEKCTE CHUTyalud MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBJISITh IPUUUHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha U3YUYEHHbIE CBOMCTBA (U3MUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

VYMmeHue pemarb pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (HU3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3alHCHIBATh KpPAaTKOE YCJIOBUE 3a/1ayH,
BBISIBJISATh HEJOCTAIOILIME JIaHHbIE, BBIOMPATh 3aKOHBI M (OPMYIIHI,
HEOOXOAUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHbIC JTaHHBIE,
IPOBOJUTH PACUYETHI U OIEHHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3HAa4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHUE OMPEIeIsiTh Pa3MEPHOCTh

(I)I/I3I/I‘{CCKOI‘;I BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4U

YMeHHue XapakTepu3oBaTh IPUHLHUINBL  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX MPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUW W HEOOXoauMble (DHU3NUECKUE




3aKOHOMECPHOCTH

10

YMeHHe UCHONb30BaTh 3HAaHUS O (U3HYECKHX SBJICHUAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss O€30HMacHOCTH — NPHU
oOpamieHun ¢ OBITOBBIMH  TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbSI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOUMOCTH TMPHUMEHEHHS JOCTIKCHUHA (U3UKH U TEXHOJIOTHH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnelT TOMCKa, NpeoOpa3oBaHUs M MpeACTaBiIeHUS HHPOpMaLUU
(GU3HYECKOTO COJEp)KaHUs C HCIOJb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHHE OLEHUBATh JOCTOBEPHOCTh
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB,  YMEHHME  MCHOJb30BaThb  IpPHU
BBITIOJIHCHUHM YYE€OHBIX 3aJlaHU HAyYHO-TIOMYJSIPHYIO JIUTEPaTypy
(bU3MYECKOTO CONEp)KaHUs, CIIPABOYHbIE MaTepuaibl, PECYpPChl CETU
WuTtepHer; BinajgcHWe 0a30BBIMH  HAaBBIKAMH  NPEOOPA3OBAHMS
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
co37aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HECCKOJIBKUX MCTOYHHUKOB



INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 MEXAHUWYECKMUE SABJIEHU S
11 Mexannueckoe JaBmWKeHHe. MarepuanbHas —Touka. Cucrema  OoTcuéra.
' OTHOCHTEIBHOCTD TBUYKCHUS
PaBHOMepHOE U HepaBHOMEpHOE JBIXKeHHE. CpenHss ckopocTh. Dopmyia s
1.2 BBIUMCJICHHSI CPETHEH CKOPOCTH: V = S/t
PaBHOMEpHOE MPAMOJHMHEHHOE ABM)KEHHE. 3aBHCHMOCTh KOOPIMHATHI TEa OT
BPEMEHHU B CJIy4ae PAaBHOMEPHOTO MPSIMOJIIMHEHHOTO IBUKCHUSI:
13 (1) =x,+vt
['padyiky 3aBUCUMOCTH OT BPEMEHH IS MPOCKIUH CKOPOCTH, IPOCKIIUU
nepeMEeIeHHsI, IyTH, KOOPAMHATHI MPU PABHOMEPHOM MPSMOJIHMHEHHOM
JIBYOKCHUH
3aBUCUMOCTh KOOPJAMHATHI Tella OT BPEMEHH B Cllydac pPaBHOYCKOPEHHOI'O
PSIMOJIMHEHHOTO IBUKCHUS:
;
S =vg # i+ ay = ;
2
dopmyIbl IS TPOEKIIUU TIEPEMEIICHUS, MPOEKIIMA CKOPOCTH M TMPOEKIIUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOITHHEHHOM JBHIKCHHH:
2
14 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'paduku 3aBHCUMOCTH OT BpPEMEHH IS MPOCKIUU YCKOPEHHUS, MPOCKIUH
CKOPOCTH, TPOEKIMH TMEPEMEIIECHUs,, KOOPAUHATHI TPH PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBUKCHUU
CBoboaHoe mazenue. Popmysibl, OMKCHIBAIOIINE CBOOOIHOE MaACHHUE Tea I10
15 BEPTUKAIM (IBUKCHUE TeJla BHHM3 WM BBEPX OTHOCHUTEIBHO TOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,




NPOEKIUM CKOPOCTH M KOOPAMHATBI HpU CBOOOJHOM TaJ€HUM Tejla I10
BEPTUKAIIH
CkopocTh pPaBHOMEPHOI'O JIBWJKEHHUsI Tejla 10 OKpyxkHocTtu. HampaBnenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 pauyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. @opMyiia Uil BBIYUCICHUS] YCKOPEHUS:
2
a. = v
=R
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
1
V= —
T
Macca. ITnotHocTs BemecTBa. @opmyiia 71l BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SIBnenne nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 Fy 4 =-Fp
112 TpeHne nokos U TpeHHUe cKoabxkeHus. Dopmyna 17 BBIYUCICHUS MOYJIS CUIIBI

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Yupyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHOG TATOTEHHE. 3aKOH BCECMHUPHOI'O TAT'OTCHUSA:

m, -m,
F=g L1 _2%
R
Cuia TsokecTd. Y CKOpeHre cBOOOIHOTO MaJeHus.
®opmyna 175 BBIYUMCIEHUS CUJIbI TSHKECTH BOIM3M noBepxHOCcTH 3emnu: F = mg.
JIBmxenue rianet Bokpyr Counia. [lepBas KocMUYecKasi CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BeIHUMHA.
p=mb

I/IMHy.TIBC cucTeMnl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHYJ'ILC CHJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JJI1 3aMKHYTON CUCTEMBI TEJI:
D=nyU; i, =const
PeakTnBHOE NBIDKEHNE

Mexanunueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYUCIICHU S

KHHETHYSCKOM OHCPIUU:

HE)E
Ey ="

TeopeMa 0 KHHETHYECKOM SHCPIHUHU. CDOpMy.TIa JUIS BBIYMCIICHUS MOTEHIIAIBLHOM



OHCPIrum T€jia, IOAHATOrO

Haxg 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E 2
1.19 3aKOH COXpaHEHMsI MEXaHU4eCKOoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUS
MEXAaHUYECKOM HEpPruu B OTCYTCTBUE cuil TpeHus: E = const.
ITpeBpanicHre MEXaHMYECKON SHEPTUH ITPU HAJIMYNU CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Peraar. Moment cuist: M - Fl.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIi 1 HenoaABWKHBIN 0510ku. KITJ[ mpocThix MexaHHU3MOB,
Aﬂrpaqema
JlaBnenue TBEPAOrO TEmA.
®opmyna s BBIYUCIICHUS JABJICHUS TBEPAOIO Tena:
F
P=—-
191 JlaBneHue raza. ATMocgepHoe AaBlICHHE.
' I'mapocraTnyeckoe 1aBlIeHHE BHYTPH KUIKOCTH.
®opmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:
P=P+ P
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna Aui ONPEACICHHS BBITAIKUBAIOLIEH CHIIBI,
JIEHCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

YcnoBue nnaBanus Teia. [lmaBanue CYI0B U BO3AYXOILIIAaBaAHUEC




1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KOJIeOaHMA.

®dopmyiia, CBSI3BIBAIONIAs YACTOTY M MEPUOJI KOJIeOaHU]:

Maremaruueckuii ¥ NpPYKUHHBIM MasTHUKUA. [IpeBpamienue sHepruu Imnpu

KoJIe0aTeIbHOM JABUXKXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOI BOJIHBI HAa TpaHULIE

nByX cpell. MHdpa3Byk U yIbTpa3ByK

1.29

1.30

Ilpaxmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OpYXHUHBL;, KO3(pPUIMEeHTa TpeHHsI CKOJNbKEHUsS; pabOThl CHIIbI TPEHUS, CHUJIbI
YIOPYTOCTH; CpEIHEH CKOPOCTH IBUKEHMSI OpycKa MO0 HAKJIOHHOMW IJIOCKOCTH;
yCcKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IJIOCKOCTH; YacTOThl M
nepuofa KojeOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
KOJICOAaHUH TPY>KMHHOTO MasTHHKA; MOMEHTA CHJIBI, JCUCTBYIOLIETO HA PHIYar;
paboThl CWJIBI YNPYTrOCTH TMPH MOIBbEME I'py3a C MOMOIIBIO HEHNOJBH)KHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHOMN
YacTH TeNla U OT IUVIOTHOCTH KMJIKOCTH; HE3aBUCUMOCTH BBITAIIKUBAIOIIEH CUJIBI
OT Macchl Teja; CUJIbl TPEHUSI CKOJIBKEHHS OT CHJIbI HOPMAJIbHOTO JABJIEHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKHHE, OT CTENEHU
nedopmaiuu NpyKUHBI;, YCKOPEHHUs OpyCcKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuoa (4acToThl) KoieOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEepHoa
Kojie0aHUM MPYXUHHOTO MasTHUKAa OT Macchl Ipy3a M KECTKOCTU MPY>KUHBI,
UCCIIEIOBaHNE HE3aBHUCHUMOCTU IepHoja KoJeOaHWH HHUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka yciioBus paBHOBeCHs pblyara
Qusuueckue s61eHUs 6 nNpupooe: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B )KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, TPUIHNBBI W OTJIWBBI, JABMXCHHUC IIJIAHCT Conueynon CUCTEMBI,




PEaKTUBHOE JBH)KEHHUE KUBBIX OPIaHU3MOB, PbIYaru B TEJC YEIOBEKA, BIUSIHUE
aTMOC(EepHOro JaBJCHUS Ha JKMBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHUATHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOﬁCﬂ’lGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

HCHOI[BI/I)KHI)II\/'I 6J'IOKI/I, HAKJIOHHas IINIOCKOCTb, IPOCTBIE MCXAaHU3MEI B 6BITy,

L3l COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOJOIPOBOJAA, I'MAPABIMYECKHUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIIVIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUYECKOH TEOpUHM  CTPOCHUS

2.1 BeriecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOrO COCTOSHUM BeEIIECTBa.
Kpucrannuueckue u amopgHble Tena

55 JBuwxenue wyactuy BeniecTBa. CBs3b CKOPOCTH JABMKEHUS YacTHUI] C

' Temreparypoil. bpoyHoBckoe nBuxenue, mudpdy3us

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TemioBoe paciIupeHue u cxatue

2.5 TennoBoe paBHOBECHE

25 Buytpennsis sneprusi. Pabora u Temsomepenadya Kak CrocoObl M3MEHEHHS

' BHYTPEHHEHN dHEPIrun

2.7 Buae! Teronepenaun: TEMIONPOBOJHOCTD, KOHBEKIUS, U3TyUEHHUE
Harpesanne wu oxnaxnenue ten. KommdectBo — TemioTsl. Y aenbHas
TEMJIO0EMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHWsS] 3HEPIMM B TEIUIOBBIX MpoIleccax. YpaBHEHUE TEIJIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

210 UCIapeHnuss W KoHAeHcauuu. KuneHue SKUOKOCTH. YJelbHas TeroTa

' napooOpasoBanus: L = Q/m

2.11 BnaxxHocTs Bo3yxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctamnuzanus. V3mMeHeHHe BHYTPEHHEW »HHEpPruu MpHu

IJIaBJICHUU U KPpUCTAJJIM3AalINN. VI[CJ'H:HEISI TCILIOTA IIJIaBJICHUA:

,_0

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[Mpunuuns! paboTs! TermoBbix apuratenei. KI1/1 teruioBoro apurarens

Ilpakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOr0 LUJIMHAPA; KOJIWYECTBA
TEIUIOTHI, TOJIYyYSHHOTO BOJOW KOMHATHOW TEMIEpaTypbl (QUKCHPOBAHHOMN
Maccbl, B KOTOPYK OIIYIIEH HarpeTblid IMWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'O0 HAarpeThiM LMJIMHAPOM, IOCJIE OIYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
IJIAaBJIICHUS Jpja. MccrmenoBaHME UM3MEHEHHMS TEMIIEpAaTypbl BOABI P
Pa3JIMYHBIX YCIOBUSX; SIBJCHUS TEIIOOOMEHAa IMPH CMEIIMBAHUHM XOJIOAHOW M

FOpSI‘I@fI BOJbI; IIpoHecCa NCIapCHus

2.16

Qusuueckue s6NeHUs 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIIpHBIC
ABJIEHUSI B MPHUPOJE, KPUCTAJUIBI B Mpupoae, nznydenue ColiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, aTUMK TeMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTeilb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
Onektpu3anus Ten. J[Ba BUaa 3MeKTPUUECKUX 3apsi0B
B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

3.5

Onexrpuueckoe mnone. Hanpskx€HHOCTh anekTpudeckoro mnois. I[IpuHnun
CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpuyecknx 3apsaoB. JIEHCTBHE SIIEKTPUYECKOTO IO  HA

SJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUSJICKTPUKHU

3.6

[TocTostHHBIN nekTpuyeckuil TOK. JlecTBus 3nekTpuueckoro Toka. Cuia Toka.



Hanpsixenue.

I=q/t,U=A/q

:‘)J'IGKTpI/ILICCKOC COIMPOTHUBJICHUC. Y,Z[CJ'IBHOC SJICKTPHUYECKOC COIIPOTUBIICHUC:

3.7 R =pl/S
38 3akon Oma ais yyactka snekrpuueckoi memu: | = U/R
[TocnenoBarenbHOE COEIMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamnensHOE coeMHEHNE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenranHble COeTMHEHUS TTPOBOTHUKOB
Pabota u momHOCTS 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
312 OnbiT DOpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHUKA C TOKOM. JInHUM
MarHUTHOM MHIYKLIHUH
313 MaruutHoe T1I0JIE HOCTOSHHOTO MarHuTa. B3auMoJelcTBHE IOCTOSHHBIX
MarduToB
3.14 JleficTBHEe MarHUTHOTO ITOJIsI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apazes. SABnenue snekTpoMarnuTHOM UHAYKIUU. [IpaBuno Jlenna
Ipaxmuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIEHUS  PE3WCTOPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnenoBanure 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IPOBOJIHHKE

(pe3I/ICTOpLI, naMnqua), OT HaIIPsA’KCHHA Ha KOHLAX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €r0 IMOIICPEYHOro CCUCHHUA U

YACIBbHOTO COIIPOTUBJICHU.



[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUHU TMPOBOJHMKOB; MpPaBWIA JISI CUJIBI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KUBBIX OPTraHU3MOB, MAaTHUTHOE T0JIe 3eMJITH, Jpeiid MOo0CoB,
POJIb MArHUTHOTO TIOJIS IS KU3HH Ha 3eMIIe, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: DSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTruH,  DIEKTPOOCBETUTEIBHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC ANEKTPOIPUOOPHI (mpuMepsI), AJICKTPUUCCKHE
NPEIOXPAHUTENH, dSJICKTPOMArHHUT, OJJIEKTPOJIBUTATENh TIOCTOSHHOTO TOKa,
TeHepaTop MOCTOSIHHOTO TOKA
3.19 DJeKTpoMarHuTHbIC BOJHBI. [1IKasa 3J1eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas mojieib cBeta. [IpssMouHeHOE paclipoCTpaHeHHE CBETa
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucnepcus cera
3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHuE JIMH3BL. OnTudeckas cuia
' munsel: D = 1/F
3.25 I'ma3 kak ontuueckas cucrema. OnTuYecKue IprUOOPsI
IIpakmuyeckue pabomol
#H##HPar###l13MepeHre  ONTUYECKOM CHIIbl coOuparomield JMH3bI; (OKYCHOTO
paccTosiHUs cOOMparoIIeid JTMH3BI (TI0 CBOMCTBY PaBEHCTBA pa3MepOB MPeIMETa U
M300pakeHusl, KOTJa MpeAMET PacIoNIoKeH B JBOMHOM (oKyce), TmoKa3aTens
3.26 MPEIOMJICHUS CTEKIA.
#i#HPar###llccnenoBanue CBOMCTBa M300pake€HUs!, MOJYYEHHOTO C MOMOIIBIO
coOuparomiel JHH3bI, M3MEHEHUs (OKYCHOTO PACCTOSIHUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia MPEIOMJICHHS CBETOBOTO Jyya OT YIJia MajeHus Ha
TPaHUIIE «BO3JIYX — CTEKIIO)
327 Qusuueckue senenusi 6 npupode: 3arMmeHus ComHna w JIyHbI, IBeTa TelI,
' onTHYECKUE SBJICHHS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPax)
308 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, Oeta-, ramma-u3nydenus. Peakiuu anbda-u Oera-




pacnana

4.2 OmneiTel Pe3epdopna no paccesauro anbda-dactuil. [lnanerapHas Moaenb aroma

4.3 CocraB aTroMHOTO sigpa. M30TOmb!

4.4 [Tepuox nomypacmajga aTOMHBIX SAEp

4.5 SnepHbie peakuu. 3aKOHbI COXPAHEHHUS 3apSAJ0BOIO U MAaCCOBOTO YHCET
Qusuueckue A61eHUs 6 Npupode. E€CTECTBEHHBIH paJMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHE MPUPOJIHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M YEI0BEKa

47 Texnuueckue ycmpouicmea: CIEKTPOCKON, MHIUBHIYaJIbHBIN JT03UMETpP, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa



YYEBHO-METOJINYECKOE OBECIHEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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