MyHununaisHOe aBTOHOMHOE 00111e00pa30BaTEeIIbHOE YUPEKICHUE
cpenHsisi oomeoopazoBaTenbHas mkosia Ne48 ropona TromeHH
umenu ['epost Coserckoro Coroza Jmutpust Muxaitnosuua KapOsiiesa

Paccmotpeno Ha 3acegannu MO COI''TACOBAHO YTBEPX/IEHO
YUYUTEJIEN €CTECTBEHHOHAYYHOI'O IIUKJIA 3aMeCcTUTENIEM IUpeKTopa 1o Y BP [Tpukazom nqupektopa MAOY
[IpoTtoxon Ne 1 ot 30.08.2023r. Penésoiui I'.®., 30 aBrycra 2023 r. COILI Ne 48 ropona TromeHu

Neo 145 ot 30 aBrycra 2023 1.

PABOYAA ITPOI'PAMMA 110 ®U3UKE OCHOBHOI'O OBIIIEI'O OBPA3OBAHIM A
(7-9 xmacc 6a30BOTO YpOBHS)

ABTOPBI-COCTABUTEIIU:
Kysnenona E.C., yuutenb MareMaTuku U GU3UKA

Tromens, 2023



IHHOACHUTEJBbHAA 3AIIMCKA

Pabouass mporpamma mo ¢usmke s 7-9 KIACCOB SIBISETCS COCTaBHOW YaCThIO
OCHOBHOM 00pa30oBaTeIbHON MpPOrpaMMbl OCHOBHOTO obmiero ob6pazoanus (OOII OOO)
MAOY COLI Ne 48 roposa TroMeHu 1 cOCTaBJIEHa HA OCHOBE:

1. 3akona P® «O06 obpazoBanuu B Poccuiickoit denepamum» ot 29.12.2012 Ne273-
@3 (B IeHCTBYIOIIEH peAaKIINH);

2. llpuka3za Munmnpocsemieanss Poccun «O  deneparbHOM TOCYAapCTBEHHOM
00pa3zoBaTebHOM CTaHJAPTE OCHOBHOTO 001Iero oopazoBanus oT 31.05.2021 No287y;

3. [Ipukazom MunucrepcrBa npocsenieHus: Poccuiickoir @eaepannn ot 18.07.2022 Ne
568 «O BHeceHMM W3MEHEHHH B (QenepaabHblii TOCYIapCTBEHHBI 00pa30oBaTEIbHBIN
CTaHJapT OCHOBHOTO 0OIIero o0pa3oBaHWs, YTBEPXKICHHBIA NpHKa3oM MUHHUCTEPCTBA
npocsetenus: Poccuiickoit @enepanyu ot 31 mast 2021r. No287».

4.Ilpukasza Munnpocseuieaust Poccun ot 18.05.2023r. Ne 370 «OO0 yTBepkaeHUU
denepanbHON 00pa30BATENBHOM MPOTrPAMMBI OCHOBHOTO 0011Iero 00pa3oBaHUs.

5. Ilpukaza Munucrepcta npocBenieHusi PO «[Topsiiok opraHu3aiiu 1 OCYIIECTBICHUSI
00pa3oBaTeNbHON  JIEATEABHOCTH IO  OCHOBHBIM  O0IIE00pa30BaTENbHBIM _TpOrpaMMaM -
o0Opa3oBareapHBIM  OPOrpaMMaM  HAYaJbHOTO OOIIEro, OCHOBHOI'O OOMIEro M CpemaHero oO0miero
o0Opa3oBaHUs, VYTBEPKICHHBINM IIpUKa3oM MMUHHCTEPCTBA 00Opa3soBaHWsI M HAYKH PoOCCHICKOM
®eneparmu ot 22.03.2021 1. Ne 115%» (B AeCTBYIOLIEH peIaKium);

6. [Ipukaza MunucrepctBa npocsemienus Poccun ot 07.10.2022 No888 «O BHeceHuu
u3MeHeHui B [lopsanok opraHusanuy U OCyIIECTBIECHUS 00pa30BaTeIbHON NEATEeIbHOCTH 10
OCHOBHBIM 00pa30BaTEIIBHBIM IPOTpaMMaM - OOpa30BaTEIbHBIM IpPOTpaMMaM HaYaIbHOTO
00111ero, OCHOBHOTO OOIIETO U CPETHET0 O0IIero 00pa3oBaHMS;

7. llpukaza MunncteperBa npocsemienns Poccun ot 02.08.2022 Ne 653 «O06 yTBepkaeHUH
(I)ez[epaﬂLHoro NEepCUHA SJICKTPOHHBIX O6paSOBaTCJ'IBHBIX pPeCypCOB, AOMYHICHHBIX K HCIIOJIb30BAHUIO
NpY pealu3alii UMEIONIUX TOCYAapCTBEHHYIO aKKpeAHWTaInio oOpazoBarenbHbIx mporpamm HOO,
000, COOy;

8. Konmenmuu mnpenogaBanus y4deOHOro mpeamera «®Duszmka» B 00pa3oBaTebHBIX
opranm3aiusax Poccuiickoit @exeparuu, peaau3yrIIMX OCHOBHbIE 00Ie00pa3oBaTeIbHbIC
nporpammel (Pemenne komuierun Munucrepcrsa npocseuieHus: PO, nporokosn ot 03.12.2019
Ne TIK-4BH);

9. llporpamma Bocriutanust MAOY COII Ne48 ropona TromeHwu;

10. Yuebnoro miana MAOY COIL Ne48 ropona TromMeHH, YTBEPKIEHHOTO MPHKa30M
MAOY COLI Ne 48 ropona Tromenu ot 01.06.2023r. Ne 103;

11. TlonoxeHuss o paboyux TMporpaMMax Mo Yy4eOHOMY TIpeaMeTy TIeAaroros,
yrBepkaenHoro npukazom MAOY COII Ne48 ropona Tromenu ot 30.08.2023 r. No 144;

12. ®denepanpHOil pabodeil MporpaMMbl OCHOBHOTO 00IIero oOpazoBanus «Dusuka»
(6a30BBIi YpOBEHB) A5 7-9 KI1accoB.

CopnepxaHue TpOTpaMMbl HANpaBICHO Ha (OPMHUPOBAHHE ECTECTBEHHOHAYYHOMH
IPaMOTHOCTH YYaIllUXCsl M OPraHU3alUI0 W3y4eHUs (U3MKM Ha JeATeIbHOCTHOH ocHoBe. B
HEll YYMTBHIBAIOTCS BO3MOXKHOCTH IpeaMera B peanuzauuu Tpedoanuii ®I'OC OO0 k
IUIAHUPYEMbIM JIMYHOCTHBIM W METalpelIMEeTHBIM pe3ylbTaTaM oOOydYeHMs, a TaKxke
MEXITPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO
o011erooOpa3oBaHmsl.

Jlig peanuzanuy mporpaMMbl MCTIONB3YIOTCS Y4eOHUKH yueOHOU nuHuu: [1€ppimkun
.M., BanoB A.l. ®uszuka 7-9 ki. — M.: [Ipocsemienue.

OBILIASA XAPAKTEPUCTUKA YYEBHOI'O NIPEAMETA «®U3UKA»
Kypc ¢usuku — cucreMooOpa3ylonii [ii  €CTECTBEHHOHAYYHBIX  Y4E€OHBIX
IPEJIMETOB, TOCKONBKY (M3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IPOIECCOB W SIBICHUM,



M3y4aeMbIX XUMHEH, Ononorue, actpoHoMue u Guzudeckon reorpadueii. duznka — 3T
IIPEAMET, KOTOPBIA HE TOJIBKO BHOCUT OCHOBHOM BKJaJ B €CTECTBEHHOHAYYHYIO KAPTUHY
MHUpa, HO M MPENOCTaBsieT HauOolyiee SICHbIE 00pa3ibl MPUMEHEHHS HAyYHOTO METOja
MO3HAHMS, T.€. CIIoco0a MOTYYeHHs JOCTOBEPHBIX 3HaHMI 0 Mupe. Hakownern, ¢pusznka — 310
npeMeT, KOTOPBIH Hapsay ¢ APYTUMH €CTECTBEHHO- HAYYHBIMU INPEIMETaMU TOJDKEH JaTh
IIKOJILHUKAM TPEACTAaBICHUE 00 YBIEKATEIbHOCTH HAYyYHOTO WCCIEAOBAHUS W PAJTOCTH
CaMOCTOSITEIILHOTO OTKPBITHSI HOBOTO 3HAHUSI.

Opna w3 TmIaBHBIX 3adad  (u3uveckoro oO0pa3oBaHUS B CTPYKType OOIIero
00pa3oBaHUsl COCTOUT B (DOPMHUPOBAHHHM €CTECTBEHHOHAYYHOW T'PAaMOTHOCTH M WHTEpeca K
HayKe Y OCHOBHOH Macchl 00y4aroImuxcs, KOTOpbIE B JalbHEHIIEM OyIyT 3aHSATBHI B CaMBIX
pa3Hoo0Opa3HbIX chepax nesTenpHocTH. Ho He MeHee BaKHOM 3aaueii sIBJISICTCS BBISIBIICHUE H
IIOATrOTOBKA TAJTAHTIIMBBIX MOJOAbBIX J'IIOI[Cﬁ AJId IIPpOAOJIKCHU A 06pa30BaHI/ISI u Z[aJIBHefIH.ICfI
npoeCCUOHATBPHON JCATEIBHOCTH B 00JIACTH ©CTECTBEHHOHAYYHBIX HCCIICOBAaHUN U
CO3MaHMHM HOBBIX TexHoJorui. COriacHO MPHHITOMY B MEXKIYHAPOIHOM COOOIIECTBE
ornpeneneHuio, «EcrecTBeHHOHAYYHAs TPAMOTHOCTh — 3TO CHOCOOHOCThH YeJIOBEKa 3aHUMATh
AKTUBHYIO T'PaXJaHCKYIO IMO3ULUIO I10 06HICCTBCHHO 3HA4YMMBIM BOIIpOCaM, CBA3AHHBIM C
€CTeCTBEHHBIMH HAayKaMH, W €ro TOTOBHOCTh HMHTEPECOBATHCS E€CTECTBEHHOHAYYHBIMH
uaesmMa. HaydHO TrpaMOTHBIM 4YeNOBEK CTPEMMTCS Y4YacTBOBaTh B apryMEHTHPOBAHHOM
00CYXJICHUU MPOOJIEM, OTHOCSIIIUXCSL K €CTECTBEHHBIM HAayKaM W TEXHOJIOTHSIM, YTO TpeOyeT
OT HETO CIEAYIOINX KOMIETEHTHOCTEH:

- Hay4HO OOBSICHSTH SIBJICHUS,

- OLIGHWBATH M IOHUMATh OCOOCHHOCTH HAYYHOTO HCCIICTOBAHUS,

- MHTEPIPETUPOBaTh JIaHHBIE M HCIOJb30BATh HAYYHBIC JOKa3aTeJIbCTBA IS
IMMOJIYYCHH A BBIBOOOB.

Wzyuenne ¢Qu3uku CrIOCOOHO BHECTHM pEHIAIONIMK BKJIaA B (GOpMUpOBaHHE
€CTECTBEHHOHAYYHOH IPaMOTHOCTH 00YJaOLIHXCSI.

HEJA N3YYEHHUSA YYEBHOT'O NIPEJMETA «®U3UKA»

Llenu u3ydyeHus GU3MKU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHuUs OINpEesieHbl B
KOHIICTIIIUM  TIperojaBaHust  ydyeOHoro mpenmera «Pu3mka» B 00pa3oBaTeIbHBIX
opranuzaiusax Poccuiickoit deneparuy, peanus3yrolUX OCHOBHBIE 0011€00pa3oBaTelIbHbIE
MpOrpaMMBEI.

Lenu u3ydenus Gu3nKu:

NpUOOpeTeHNne HHTEpeca M CTPEeMJICHHS OOydYaroIlUMXCsi K HAydYHOMY H3YYEHHIO
HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEJACTaBICHUH O HAYYHOM METOJEe I[03HaHus U (HOpMHUpOBaHHE
UCCIIEI0BATEIbCKOTO OTHOLIEHHSI K OKPY>KAIOLIUM SIBJICHUSIM;

dbopMHUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK PE3yJIbTaTa U3yUYE€HUSI OCHOB CTPOCHHUS
MaTepuy U pyHAaAMEHTAIBHBIX 3aKOHOB (PU3MKH;

dbopMHupOBaHKE TIPEICTABICHUN O pOIH (GU3UKU JIJIsi PA3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE NPEJCTaBICHUA O BO3MOXHBIX cdepax Oyayueil npodeccuoHaIbHON
JeSITeTbHOCTH, CBSI3aHHOM ¢ (U3UKOM, MOATrOTOBKA K JalibHEHIIeMy OOYYeHHIO B 3TOM
HaIpaBJICHHUH.

JlocTikeHne 3TUX Lieled MporpaMmbl MO (QHU3UKE HAa YPOBHE OCHOBHOIO OOILEro
o0OpazoBaHust 00€CIIEUNBACTCS PEIIEHUEM CIISTYIONINX 3a/1ay:

npuoOpeTeHne 3HAaHWW O JUCKPETHOM CTPOCHMM BELIeCTBA, O MEXaHHUYECKHUX,
TCIJIOBBIX, DJICKTPUUCCKUX, MAIrHUTHBIX U KBAHTOBBIX SBJICHUAX

npuoOpeTeHrne yMEHHIl ONUChIBaTh U OOBACHATH (U3WYECKHE SIBICHUS C
HCIIOJIB30BAHHUEM ITOJTYUYCHHBIX 3HaHI/II\/’I;

OCBOCHHEC MCTOJOB pPCHICHUA HpOCTCﬁMHX paC‘-IéTHBIX 3aJa4d C HCIIOJIb30BaHHUCM
(bU3NIEeCKUX MOJIEIICH, TBOPUECKUX U MPAKTHKO-OPUCHTUPOBAHHBIX 33]1a4;



pa3BUTHE YMEHHWH HaAOMIONATh TPHPOAHBIC SBICHHUS W  BBHINOJHATH  OIBITHI,
nabopaTopHble  pabOTBl M SKCIEPUMEHTAJIbHBIE HCCIENOBAHUSA C  HCIOJIBb30BaHUEM
U3MEPHUTEIBHBIX TPUOOPOB;

OCBOCHHME NPHUEMOB paboThl ¢ MHpopManuel (PU3NYECKOrO COAEp)KAHHs, BKIIOYAs
UH(GOPMAIMIO O COBPEMEHHBIX JOCTIDKEHHAX (DU3UKH, aHATU3 U KPUTUYECKOE OIICHUBAHUE
uHpOpMaLnu;

3HAKOMCTBO CO cdepamMu TPo(EeCcCHOHANBHONW AEATENbHOCTH, CBS3aHHBIMH C
($U3UKOI, U COBPEMEHHBIMU TEXHOJOTHUSIMH, OCHOBAHHBIMH Ha JOCTIIKEHHSX (PU3MUECKOU
HayYKH.

MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YYEBHOM IIJIAHE

OO1m1ee 4ncI0 4acoB, PEKOMEHI0BAaHHBIX IS M3y4eHHs (PU3UKHU Ha 0a30BOM ypOBHE, —
238 4vacoB: B 7 kiacce — 68 yvacoB (2 yaca B Hezaenmw), B 8§ kimacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yaca (3 yaca B HefIenio).

[Ipennaraemslii B nporpamMme no Qu3uke NepedeHb JTad0paTOPHBIX pabOT U OMBITOB
SBIIICTCS. PEKOMEIOBATCIIBHBIM, YYUTENb JEJIaeT BBHIOOP TpPU IMPOBEICHUU JTabOPaTOPHBIX
paboT U OMBITOB C YYETOM HMHAMBHAYAIbHBIX OCOOCHHOCTEH O0OydYaroIIuXcs, CIUCKa
OKCIIEPUMEHTAIBHBIX 3a/IaHUl, TPEIJIaraéMbIX B pPaMKaX OCHOBHOTO TOCYJIapCTBEHHOTO
JK3aMeHa 1o (U3UKe.

U3 Hux 9 uacos 3a 3 200a 0byueHus 6vl0eneHo Ha NPoedeHUe OYEHOYHBIX NPOYeoVp,
umo He npesviuaem 10% om 6ceco obvema yuebHo20 épemenu (nucomo Munnpoceewenus
Poccuu Ne CK-228/03 u Pocobpnaosopa Ne 01.169/08-01 om 06.08.2021): na nposedenue
KOHMpOabHbIX pabom 6 7 Knacce — 3 uaca, 6 8 knacce — 3 uaca, 8 9 knacce — 3 uaca.

COJAEP)KAHUE YYEBHOI'O IIPEAMETA
7 KJIACC

Du3uka v eé poJb B NO3HAHNH OKPYKAIOIIET0 MHPA.

®uszuka — Hayka o0 1npupone. SfBiaeHus npuponabl. DPuU3NUECKUE SBICHHUS:
MEXaHUYECKHUE, TEIIOBbBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenue ¢usnueckux BennyuH. dusnueckue mpuoOOpBbI.
ITorpemnocTs n3MepeHuit MexayHapoaHas CUCTEMa €AUHULL.

Kak  ¢usuka u  gpyrue  eCTECTBEHHbIE  HAyKH  HM3y4aloT  IPHUPO.Y.
EcrecTBeHHO-HayuHBIi METOJ TMO3HaHUS: HaOIIO/IEHHE, MMOCTaHOBKAa HAyYHOIO BOIpOCA,
BBIIBDKEHUE TUIOTE3, HKCHEPUMEHT IO IPOBEPKE THIOTE3, OOBSICHEHHWE HAOII0AAEMOIo
apneHus. Onucanue Gpu3nyecKux SBICHUH ¢ TOMOIIBIO MOJIeNei.

JdemoHcTpanmu.

MexaHnyeckue, TEII0BbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

duznyeckue TpuOOpsl U MpoIeypa MPSMbIX U3MEPEHHUI aHAJIOTOBBIM U LIU(PPOBHIM
npubOpoM.

JlaGopaTopHble padoThI M ONBITHI.

Onpenenenue 1eHbI IeIEeHUs KaJIbl HK3MEPUTETHLHOr0 Ipudopa.

N3mepenne paccTOsTHU.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Ornpenenenne pa3MepoB MAJIbIX TEJ.

W3mepenue teMmiepaTypbl IIPU IOMOINM KUAKOCTHOIO TEPMOMETpa M JaTdyHKa
TEMIIEPaTypBhl.

IIpoBeneHne HcCClIeOBaHUs 110 IIPOBEPKE THUIIOTE3bI: HAIBHOCTH IIOJETA IIAPHUKA,
MYLEHHOTO TOPU30HTANIbHO, TEM O0JIbIlIe, 4YeM OOJIbIIIE BHICOTA MTyCKA.

IlepBoHAYaJbHbIE CBEICHHUH 0 CTPOCHHUH BelIeCTBA.

CrpoeHue BemiecTBa: aroMbl M MOJIEKYJBI, MX pa3Mepbl. OMBITHIL, JOKa3bIBAIOLIME




JUCKPETHOE CTPOEHHE BEILIECTBA.

JIBmxenue yactul BemecTBa. CBs3b CKOPOCTU JABMXKEHHUS YacTULl C TEMIIEPATYpOH.
bpoynosckoe nBumxkenue, nuddysusa. BzaumozeiicTBie uyacTHIl BelleCTBa: MPUTSDKEHUE U
OTTaJIKUBAHUE.

ArperatHble COCTOSIHUSI BEILIECTBA: CTPOCHHE Ta30B, XKHAKOCTEM U TBEPIBIX
(kpucTaminyeckux) Tesl. B3auMocBsi3b MeXy CBOWCTBaMHU BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

JdemMoHcTpaumu.

Habmronenne 6poyHOBCKOTO JIBHKEHUSI.

Hab6mronenue nuddysun.

Habmionenue siBjaeHu#, OOBACHSIIONIMXCS MPUTSDKEHUEM WM OTTAJIKUBAaHHEM YacTHUIL
BEILECTBA.

JlabopaTopHbie padoThl U ONBITHI.

Orenka auamMeTpa atoma METOAO0M PsiIOB (C UcToyib3oBaHueM (hoTorpaduii).

OnBITHI 110 HAOJIIOACHHUIO TEIIOBOTO PACHTUPEHHUS Ta30B.

OnbITHI 1O OOHAPYKEHUIO TEUCTBUS CUJI MOJIEKYJISIPHOTO TPUTSKEHHUS.

JlBUKeHMe ¥ B3aUMOJ/ieliCTBHE TeJl.

Mexanuyeckoe JBHKeHHE. PaBHOMeEpHOE M HepaBHOMEpHOe JBUKEeHHUE. CKOpPOCTb.
CpenHsist CKOpOCTb ITPU HEPAaBHOMEPHOM JBHKEHUU. Pacy€r myTH v BpeMEeHU IBUKEHUSI.

SIBnenue uHepuuu. 3aKoH MHepuuU. B3aumoaencTBue Ten Kak NMPUYMHA U3MEHEHUs
CKOPOCTH JBMXXEHMsI Tesl. Macca kak Mepa mHepTHOCTH Teina. [InotHocTs BemectBa. CBA3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIE 00bEMa BEIIECTBA.

Cuna kak XxapakTepuctuka B3aumozeictBusi Ten. Cuia ynpyroctu u 3akoH ['yka.
W3mepenre cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIeHue TAroreHus u cuia Tsbkectd. Cuiia
TSKECTH Ha Apyrux IutaHerax. Bec tema. HeBecomocTs. CrojkeHue cuil, HalpaBJEHHBIX 110
onHON npsimoi. PaBHoxelicTByromas cui. Cuna TpeHusa. TpeHHE CKOJBbXEHHS U TPEHUE
nokosi. TpeHue B mpupoJie U TEXHUKE.

JleMoHCTpAaLUH.

Habmronenne MexaHn4eckoro IBUKEHUS Tena.

N3mepeHne ckopocTy NPSMOIMHEWHOTO ABHKEHUS.

Habmronenue sBjaeHUs] UHEPIUH.

HaOGnronenne u3MeHeHus! CKOPOCTH ITPU B3aUMOJICHCTBUH Tell.

CpaBHeHue Macc 1o B3aUMOJIEHCTBUIO TEl.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHON TPSIMOM.

JlabopaTopHbie padoThl U ONBITHI.

OnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBHXKEHMs (IIApUKa B JKMIKOCTH, MOJAEIH
ANEKTPUIECKOTO aBTOMOOUIIS U TaK Jlajee).

Omnpenenenue cpeqHel CKOPOCTH CKOJIBKEHHMS Opycka MM IIapUKa 10 HAKJIOHHOM
MJIOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPIOTO TeENA.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTsSKEHUs (nedopManuu) NpyKUHbI OT
IIPUJIOKEHHOM CHJIBL.

OnBIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHMSI CKOJIBKEHHUS OT Beca Teja U
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEH.

JlaBJieHUE TBEPABIX TeJ, *KHJIKOCTEH M ra3oB.

Hasnenne. CrocoObl yMEHbIIEHUS M YBEJIWYeHUs JaBieHus. J[laBieHue rasa.
3aBUCUMOCTh JIaBJI€HHUsS raza OT o0béma, Temmeparypbl. [lepemaua naBiaeHus] TBEPABIMU
TeJIaMU, JKUJIKOCTAMM U ra3amu. 3akoH llackans. [ITHeBMaTtuueckue MamumHbl. 3aBUCUMOCTh
JABIICHUS KUJAKOCTH OT rayOuHbl. ['mapocratnyeckuii mapagokc. CooOIIarommecs: COCy/Ibl.
['uppaBnuyeckre MEXaHU3MBI.

Atmocdepa 3emnu u atMocdepHoe naBieHue. [IpuanHbI CyIeCTBOBAHUS BO3IYITHOMN




o6omoukn 3emnu. Onweit Toppuuennu. 3mepenne armochepHOro AaBieHUs. 3aBUCUMOCTh
aTMOC(EepHOro JaBJIEHUs OT BBICOTHI HAA ypoBHeM Mops. I[Ipubopsl mis u3MepeHus
aTMOC(EpPHOTO AABJICHMUSL.

JeiictBue KUAKOCTM M ra3a Ha IOIpY:KEHHOE B HMX Tello. BplTankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3gyxomiaBanue.

JlemMoHCTpanmu.

3aBMCHMOCTbD JaBJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenayda naBneHus KUIKOCTBIO U ra30M.

Coob1maronyecs: cocy/sl.

I'mppasinyeckuii pecc.

[TposiBnenue neiicTBus aTMOCHEPHOro AABICHMUSL.

3aBUCUMOCTh BBITAJIKMBAIOLIEH CHJIBI OT 00bEMa MOTPY:KEHHOM YacTH Tena |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIIKMBAIOILEH CUJIBI BECY BBITECHEHHOU KUAKOCTH.

VYcnoBue 1ulaBaHMsA TEN: IUIABAHME WJINM IIOTPY)KEHHE TEl B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEHN TEJA U KUJKOCTH.

JlaGopaTopHble padoOThI M ONBITHI.

HccnenoBanue 3aBUCUMOCTH Beca Teljla B BOJIE OT 00bEMA NOTPYKEHHON B JKUIKOCTb
4acTH TeJa.

OnpeneneHyue BBITAIKUBAIOIIEH CHIIbI, JEHCTBYIOIIEH Ha TeNO, MOrPYKEHHOE B
KUAKOCTD.

IIpoBepka HE3aBUCHMMOCTH BBITAIKMBAIOUICH CHIIBL, JACUCTBYIOIIEM Ha TEIO B
KUAKOCTH, OT MaccChl Tela.

OnpIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIbI, JEHCTBYIOLIEH Ha
TEJO B XKHUJIKOCTH, OT 00bEMa NOrpyKEHHOM B JKUAKOCTh YacTU Tela U OT IUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMeTpa WIM KOHCTPYHPOBAHME JIOAKM U OIpPENEICHHE €€
Ipy30II0ABEMHOCTH.

PaboTa M MOIIHOCTB. JHEPrus.

Mexanunueckas padboTta. MoIHOCTb.

[TpocTble MexaHU3MBL: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBmiio paBHOBecHs
priuara. [IpumeHneHune npaBusiia paBHOBECHs pbluara K OJ0KY. «30JI0TO€ MPaBUIO» MEXAHUKH.
Koadpduuuent nonesnoro neiicreus (namee — KIIJI) mpocteix Mexanuszmos. Ilpocteie
MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprua. Kunetnueckas u noreHumanbHas sHeprus. [IpeBpaienue
OJIHOTO BUJIa MEXaHUUYECKON SHEPTUU B JPYroil. 3aKOH COXpaHEHUsl PHEPTHH B MEXAHUKE.

JleMoHCTpALUK.

[TpriMepsl MPOCTHIX MEXAHU3MOB.

JlabopaTopHbie padoThI U ONBITHI.

Omnpenenenne paboOThl CHIJIBI TPEHHUS TPU PABHOMEPHOM JBIDKEHHH Teja IO
TOPU30HTAIILHON ITOBEPXHOCTH.

HccenenoBanue ycimoBui paBHOBECHS phlyara.

N3mepenne KIIJ[ HakIOHHOM TUIOCKOCTH.

N3yuenue 3aK0Ha COXpPAHEHUS MEXAaHUYECKOW SHEPTHH.

8 KJIACC

TenjioBbie ABJCHHUS.

OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJSIPHO-KUHETUYECKONM TEOpPUH CTPOEHUSI BEIIECTBA.
Macca u pasmepbl aTOMOB UM MOJEKYJ. OTMBITHI, TOATBEPKIAAIONINE OCHOBHBIC MOJOKECHHS
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Mopenn  TBEPIOTrO, JKUAKOTO W ra3000pa3HOr0  COCTOSHMM  BEIIECTBA.




Kpucranmmaeckue u amopdusie Ttena. OOBICHEHHE CBOMCTB Ta30B, KHIKOCTEH M TBEPIBIX
TE€J1 Ha OCHOBE IIOJIO)KEHUH MOJEKYJISpHO-KMHETUYeCKOH Teopun. CmauuBaHue U
KalWUISIpHbIE ABJIECHUS. TerIoBoe pacliupeHue 1 CKaTue.

Temnepatypa. CBsi3p TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOIO ABM)KEHUS YacCTHLL.
Buytpennsis sHeprus. CrnocoObl HM3MEHEHMs] BHYTPEHHEW OJHEpPruM: TeIulonepenadya u
coBepieHre padoThl. Bupl Temonepeaayu: TeIONpOBOIHOCTh, KOHBEKIHS, U3TyUYCHHUE.

KonuuecTBo TemaoTel. YaenpHas TEIIOEMKOCTh BeleCTBa. 1eMI000MeH U TEIUIOBOE
paBHOBecHe. YpaBHEeHHUE TeroBoro Oananca. [InaBnenue u oTBepeBaHNE KPUCTATITUISCKUX
BElIEeCTB. YJenpHas Temiora IuiaBieHus. IlapooOpa3oBanue u koHneHcauus. VcnapeHue.
Kunenne. YnaenpHas Temiora mapooOpa3oBaHus. 3aBHCHUMOCTb TEMIIEPATyphl KUICHHUS OT
aTMoc(epHOro JaBiIeHHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJIOTa CTOPAHMUSL.

[Mpunmuner padotel TemnoBbix asurareneit KIIJI TemmoBoro asuratensi. Tersoble
JIBUTATEIH U 3alIUTa OKPY>KaroLel Cpeibl.

3aKOH COXpaHEHMsI U IIPEBPALEHUS SHEPTUU B TEIUIOBBIX IIpOLECCaX.

JdeMoHcTpanmnm.

HabGmonenne 6poyHOBCKOTO JBUKEHUS.

Habmonenue nuddysun.

Habumonenune siBneHni cMaunBaHUs U KalWUISIPHBIX SBJICHUI.

Habmtoienue TemnoBoro paciuvpeHus Ted.

M3MeHeHne naBiieHus ra3a Ipyu U3MEHEHUH 00bEMa U HarpeBaHUM UJIU OXJIAXKICHUU.

[IpaBuna n3MepeHus TeMiepaTypsl.

Bunape! renionepenaun.

OxJaxaeHue mpu COBEPIICHUH PaOOTHI.

Harpepanue npu coBepiieHUM padOThl BHEIIHUMU CHIJIAMHU.

CpaBHeHuE TEMIIOEMKOCTEN Pa3InYHbIX BEILIECTB.

Habmronenue kumneHus.

Habmtoienue mocTostHCTBa TeMIIEPATyphl MPH TUIaBIICHUH.

Mopenu TeI1oBEIX ABUTATEIIEH.

JlabopaTopHbie padoThI U ONBITHI.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CHUJI MOJIEKYJISIPHOTO IPUTSKEHUS.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM MJIM caxapa.

OnbIThI 10 HAOJIOIEHUIO TETNIOBOTO PACIIMPEHUSI Fa30B, )KUJIKOCTEH U TBEPABIX TE.

Omnpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHILIA.

OnbIThI, IEMOHCTPUPYIOLIME 3aBHUCHUMOCTh JABIIEHUS BO3JlyXa OT €ro o0béma H
HarpeBaHUs WM OXJIAKICHUS.

[IpoBepka THUMOTE3Bl JUHEHHOW 3aBUCHUMOCTH [JIMHBI CTOJOMKA SKHIKOCTH B
TEPMOMETPUUYECKON TPYyOKe OT TEeMIIEPATYPHI.

Habmroienue n3MeHeHus: BHyTpEHHEH 3HEpruu Tena B pe3yibTaTe TeIulonepeaayu u
paboThl BHEITHHUX CHIL

HccnenoBanue sBiieHUs TEIIO0OOMEHA MPU CMEIIMBAHUU XOJIOJHON U TOpsiueit BOJIBI.

OmnpeneneHre KOJIMYECTBA TEIUIOTHI, IOJYYEHHOIO BOAOH TpU TEIJIOOOMEHE C
HarpeThiM METAITMYECKUM LIUITUHAPOM.

Omnpenenenue yenbHON TEIUIOEMKOCTH BELLIECTBA.

HccenenoBanue npouecca UCIapeHusl.

OmnpeneneHne OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

Ornpenenenne yaelIbHON TEMIOTHI IUIABICHUS JIb/IA.

DJyleKTpUYeCKHe U MATHUTHbIE SIBJICHUS.

OnekTpuzanus Te. J[Ba poja 3JIeKTpHUUecKUX 3apsiioB. B3anMoaelicTBre 3apsKeHHbBIX
ten. 3akoH KynoHa (3aBUCHMOCTH CHIIBI B3aUMOJCHCTBUS 3apSIKEHHBIX TEJN OT BEITUYUHBI
3aps70B U PACCTOSTHUSI MEKTY TEIaMH).




Onektpuyueckoe mnoje. Hanpsok€HHOCTh — snekTpudeckoro  nojs.  [IpuHnumn
CYINEPIO3ULMH IEKTPUUECKUX T10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3apsaoB. DJIeMEHTApHbIN dJIeKTpudeckuil 3apsia. CtpoeHue
aTtoma. [IpoBOIHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOT0 3aps/ia.

ODJIEKTPUYECKHUI TOK. YCIOBUSL CYIIECTBOBAHUS AJIEKTPUYECKOro TOKa. McTouHmkm
IIOCTOSIHHOTO TOKa. J[eCTBUS 3IEKTPUUYECKOTO TOKA (TEIUIOBOE, XUMHUYECKOE, MarHUTHOE).
DIIEKTPUUYECKUI TOK B )KHJIKOCTSIX U ra3ax.

Onekrpuueckas uenb. Cuina Toka. DileKTpuueckoe HampsbkeHue. COIpoTUBIIEHHE
IIPOBOJIHUKA. YJENbHOE CONPOTUBJICHUE BellecTBa. 3akoH Owma i ydacTka LEIu.
[TocnenoBarenbHOE U NapajieNbHOE COEUHEHNE TPOBOJHUKOB.

PabGoTta u MOmIHOCTB 3JIeKTpUUecKoro Toka. 3akoH Jlxoymsa—JleHna. DnexkTpudeckue
LENH U TIOTPEOUTENH AIIEKTPUUYECKON SHEepruu B ObITy. KopoTkoe 3amMbIkaHue.

[TocTostHHBIE MarHuThl. B3anmonelicTBrEe MOCTOSIHHBIX MAarHUTOB. MarHuTHOE MoJe.
MarnuTtHoe nojie 3eMJId U €ro 3HaueHue JJis xKu3Hu Ha 3emiie. OnbiT Dpcrena. MarautHoe
MoJIE  DJIEKTpUYECKOro Toka. IIpuMeHeHHe »3JIeKTpOMAarHuTOB B TexHUKe. JlelicTBue
MarHUTHOTO TMOJISI HA TMPOBOJHUK C TOKOM. OJEKTPOJBUIATENb IOCTOSHHOIO TOKa.
Hcnionb3oBaHue 3€KTPOIBUTaTENeH B TEXHUYECKUX YCTPOUCTBAX U HAa TPAHCIOPTE.

Onpitel  @apagness. SBneHue ayieKTpoMarHuTHOW wuHAyKIuU. IlpaBuno Jlenna.
OnekrporerHepatop. CrnocoObl MOTy4YEHHS SIEKTPUUECKOH JHEPrUU. DJNEKTPOCTAHIIMHM Ha
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.

JdeMoHcTpanmnm.

DneKkTpu3anus Ted.

J{Ba posia aieKTpUYECKUX 3apsA0B U B3aUMOJCHCTBUE 3apsHKEHHBIX TEl.

YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.

DJIeKTpOCTaTUYECKast UHTYKLIUS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiI0B.

[IpoBOIHUKY U AUDIEKTPUKH.

MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.

W cTOYHNKY TOCTOSIHHOTO TOKA.

JIefiCTBHS DIEKTPUYECKOTO TOKA.

DIIEKTPUUYECKUI TOK B )KUJIKOCTH.

["a30BbIii pa3ps.

W3mepenne cuiibl TOKa aMIepMETPOM.

H3mepeHne 37eKTpUUeCcKOro HapsyKEeHUs! BOIIBTMETPOM.

Peocrar u marazuH COpPOTUBIIEHUN.

BzaumopeiicTBre NOCTOSSTHHBIX MarHUTOB.

MonennpoBaHie HEBO3MOKHOCTH Pa3/I€ICHUS MTOJIFOCOB MarHUTA.

MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OmneIT DpcTena.

MarautHoe noJie Toka. IJEKTPOMArHHUT.

JlelficTBe MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

DNEeKTPOABUTaTEIh OCTOSIHHOTO TOKA.

HccnenoBanue siBJICHUS JIEKTPOMATHUTHON MHAYKIUH.

Omnerter @apagest.

3aBUCUMOCTD HaIpaBJICHUsI MHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.

DneKTporeHepaTop MOCTOSIHHOTO TOKA.

JlabopaTopHbie padoThI U ONBITHI.

OnbIThI 1O HAOIIOEHUIO SJIEKTPU3ALUU TNl HHAYKLIHEH U PU CONTPUKOCHOBEHUH.

HccnenoBanue nelcTBUS JIEKTPUUECKOTO MOJIsl Ha TPOBOJIHUKHU U AUDJIEKTPUKH.

CoOopxka u mpoBepKa padOThI AMEKTPUIECKOH IIEMH MOCTOSHHOTO TOKA.

H3mepenue u peryampoBaHue CUIIbI TOKA.

W3mepeHne U peryampoBaHue HaIpsHKCHUS.



HccnenoBanue 3aBUCMMOCTHM  CHJIBI  TOKA, HIYIIErO 4Ye€pe3  pe3ucTop, OT
COIPOTHUBIIEHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

OnbITel, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  AJIEKTPUYECKOTO  COMPOTHBIICHUS
IIPOBOJHMKA OT €T0 JJIMHBI, IUIOIIAU IONIEPEYHOr0 CEYEHHS U MaTepHala.

[IpoBepka mpaBwiIa CI0XKEHHS HANPSDKEHWM IMPU MOCIEAOBATEIIBHOM COEAMHEHUU
JIBYX PE3UCTOPOB.

[IpoBepka npaBuia 715l CUIIbI TOKA MTPU NapaJIeIbHOM COEAMHEHUHU PE3UCTOPOB.

Omnpenenenne pabOTHI AIEKTPUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

OrnpenenieHre MOUTHOCTH 3JIEKTPUYECKOIO TOKA, BBIAECISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYLIETO YEPE3 JIAMIIOUKY, OT HaIPSHKEHUS
Ha Hel.

Omnpenenenne KIIJ[ HarpeBaTens.

HccenenoBanue MarHUTHOTO B3aUMOJEHCTBUS IOCTOSIHHBIX MarHUTOB.

W3y4yeHre MAarHUTHOTO TIOJNSl MOCTOSHHBIX MAarHUTOB TIPU WX OOBEIWHEHUU U
pa3lieJIeHUN.

UccnenoBanue neicTBUS 3IEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI B3aUMOJIEUCTBUS KATYIIKU C TOKOM U
MarHuTa OT CUJIbI TOKA U HANPaBJIEHUS TOKA B KaTYIIKE.

N3yuenue AeiicTBUS MAarHUTHOTO MOJISI HA IPOBOJAHUK C TOKOM.

KonctpynpoBanue u u3ydeHne padoTsl dJIEKTPOIBUTATEIS.

N3mepenne KI1/] anekTpoaBuraTenbHOM YCTAHOBKH.

ONBITEI 1O HWCCJCIOBAHUIO SIBIICHUS SJEKTPOMArHUTHOW WHIYKIHU: HUCCIEIOBaHUE
M3MEHEHUH 3HAYEHUs U HallpaBJIECHUS NHIYKIMOHHOTO TOKA.

9 KVIACC

MexaHnyeckue siBJICHHA.

Mexannueckoe — OBHKEHHME.  MarepuanbHas ~— TOYKA. Cucrema  orcuéra.
OTHOCHTEIBHOCTP MEXAHWYECKOTO IBMKEHMs. PaBHOMEpHOE MNPSAMOJIMHEIHOE IBH)KEHUE.
HepaBHomepHoe npsiMonuHeliHoe ABMkeHHe. CpefHsiss U MTHOBEHHas CKOPOCTh Tela Mpu
HEPAaBHOMEPHOM JIBH)KEHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiuHeliHoe BukeHue. CBOOOIHOE mMaJieHue.
Onbitel ["anuies.

PaBHOMepHOE nBUKEHUE 1O OKpykHOCTU. Ileprona u vacrora oOpaienus. JInneitnas
Y YIJIOBask CKOPOCTH. LIeHTpoCTpeMHUTENBHOE YCKOPEHHUE.

IlepBbiii 3akoH Herorona. Bropoit 3axkon Herootona. Tpermit 3axkoH HeroToHAa.
[TpyHIMI CyNIEpIIO3ULINM CUIL.

Cuia ynipyroctu. 3akoH ['yka. Cuma TpeHUs: CHIa TPEHHS CKOJIbKEHUS, CHJIa TPEHUS
MIOKOSI, IPYTHUE BUBI TPEHHUS.

Cuna TsSK€CTH U 3aKOH BCEMHPHOTO TATOTEHUS. YCKOpEHHE CBOOOIHOIO IMajeHUS.
JBuxenne miuaHer Bokpyr Connua. IlepBas kocmuueckas ckopoctb. HeBecomocTs u
Neperpy3Ku.

PaBHOBecue marepuanbHOil Touku. AOCOMIOTHO TBEpHOE Teso. PaBHOBecue TBEPAOTO
TeJla ¢ 3aKPEIUIEHHON OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Tena. 3MeHeHne umnyisca. MiMmynsc cuiibl. 3aKOH COXpaHEHUS UMITYJIbCA.
PeakTuBHOE IBUKEHUE.

Mexanuueckasi paboTa U MOIIHOCTb. PaboTa cuil TSDKECTH, ynpyrocTH, TpeHus. CBsi3b
sHepruu U padoTel. [loTeHunanbHasE 3HEPTUs Tena, MOAHATOTO HaJl MOBEPXHOCTHIO 3EMIIU.
[ToreHunanbHass »dHeprus cxarod mnpyxunsl. Kunernueckas »sHeprusa. Teopema o
KMHETUYECKOW SHEPruu. 3aKOH COXPAaHEHHUSI MEXaHUYECKON IHEPTHH.

JleMoHCTpaLUK.

HaGnroneHne MexaHMYeCKOro ABUKEHMsI TeJla OTHOCUTENIBHO PA3HbIX TEJl OTCUETA.




CpaBHeHHME MYyTE€W M TPACKTOPUN ABMKEHHS OJHOTO M TOTO K€ TeJla OTHOCHUTEIBHO
Pa3HBIX TEJl OTCUETA.

H3mepeHne CKOpOCTH U YCKOPEHHUS IIPSIMOJIMHENHOTO JBUKCHUS.

HccnenoBanue Npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHHUSI.

HaOnronenue nBuKeHUs Tea 1o OKpyKHOCTH.

HabGmronenne MexaHWYeCKUX SBJICHUM, IPOUCXOIALIMX B CUCTEME OTCUETa
«Tenexka» npu €€ pPaBHOMEPHOM U YCKOPEHHOM JIBUKEHMHM OTHOCUTEIIBHO KaOuHeTa
bu3uKu.

3aBHCHMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HA HETO CHJIBL.

Habumronenne paBeHcTBa CUJl IPU B3aUMOIEUCTBUH TEIL.

M3MmeHeHne Beca Tea IpU yCKOPEHHOM JBUKCHHU.

Ilepenaya nMIrynbca Ipyu B3aUMOJEHCTBUU TEIL.

[TpeoOpa3oBaHus 3HEPruM MNP B3aUMOAECHCTBUU Tell.

CoxpaHeHue UMITyJIbca IPU HEYIPYTOM B3aUMOAECUCTBUH.

CoxpaHeHue UMITyJIbCa IPU A0COJIFOTHO YIIPYIOM B3aUMOJICHCTBUY.

Habumronenne peakTHBHOTO JBUKEHHUS.

CoxpaHeHue MEXaHUYEeCKOM 3HEPruH MpU CBOOOIHOM Ha/ICHUH.

CoxpaHeHne MEXaHUYECKOW IHEPTUH MPU IBUKEHUU TeJla M0/ IeUCTBUEM IPY>KUHBI.

JlaGopaTopHble padoOThI M ONBITHI.

KoHncTpynpoBanue Tpakrta A pa3roHa W JaJbHEHIIEro paBHOMEPHOIO JBM)KEHMUS
LIAPUKA UK TEJIEKKH.

Onpenenenne cpeiHell CKOPOCTH CKOJBKEHUS OpycKa WM IBMXKEHUS HIApHKA I10
HAKJIOHHOM INIOCKOCTH.

OnpeneneHue YCKOpPEHMsI Tejla MpPU PaBHOYCKOPEHHOM JBUKEHHHM IO HaKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MIPHU PaBHOYCKOPEHHOM JIBUKEHUU O€3
Ha4yaJIbHOW CKOPOCTH.

[IpoBepka THUIIOTE3Bl: €CIM MPH PABHOYCKOPEHHOM JIBJKEHUH O€3 HadajJbHOU
CKOPOCTH IIyTH OTHOCSTCS KaK psii HEUETHBIX YHMCE, TO COOTBETCTBYIOIIHE MPOMEKYTKU
BPEMEHH OJMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHUS CKOJBXEHMSI OT CHJIBI HOPMAaJbHOTO
JTaBJICHMUSL.

Omnpenenenne kodpUIEHTa TPEHUS CKOBKEHHSL.

Omnpenenenne KECTKOCTU MPYKUHBI.

Onpenenenue paOOThI CHJIBI TPEHHUS IPU PaBHOMEPHOM JIBKEHHH Teja [0
TOPU30HTAILHOM MOBEPXHOCTH.

Onpenenenue pabOThl CHJIBI YINPYTOCTH HpU MOABEME Ipy3a C HCIOJIb30BAHUEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

W3y4eHne 3aK0Ha COXpaHEHUsI SHEPTUU.

MexaHn4yecKue KoJ1e0AHUS M BOJIHBI.

KonebarenbHoe nBuxeHune. OCHOBHbIE XapaKTEPUCTHKH KoJeOaHWid: mepuon,
4acTOTa, aMIUIMNTyJa. MareMaTnueckuil M NpYyKUHHBIA MasTHUKM. lIpeBpamieHne >Hepruu
IpY KOJIeOATEIbHOM JIBH)KEHUH.

3aryxawomue KkojeOaHus. BoiHyxkneHHsle koneOanusi. Pe3onanc. Mexanudeckue
BOJIHBI. CBOMCTBA MeXaHNYeCKUX BOJH. [IpofonbpHble 1 nonepeyHsie BONHBI. J[1MHA BOJIHBI U
CKOpOCTh €€ pacmpocTpaHeHHs. MexaHMuYecKrue BOJIHBI B TBEPAOM Tele, CeHCMUYEeCKHe
BOJIHBI.

3Byk. ['pomMKkoCTb 3ByKa U BeIcOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.

JdemMoHCcTpanmu.

Hab6nronenue konebanuii Tel moa JeHCTBUEM CHITBI TSDKECTH W CHITBI YITPYTOCTH.

Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HabGnronenue BeIHYKIEHHBIX KOJIeOaHUH U Pe30HAHCA.




PacnipocTpanenre npooiabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

Haburoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT 4aCTOTBHI.

AKYCTHYECKUI PE30HaHC.

JlabopaTopHbie padoThl U ONBITHI.

Omnpenenenue 4acToThl U Meproia KoiaeOaHui MaTeMaTH4ecKoro MasTHUKA.

Omnpeznenenne 4acTOTHI U MEPHOAA KOIeOaHUH PYKUHHOTO MasTHUKA

HccnenoBanue 3aBUCUMOCTU MEpHOJa KoJieOaHUI MOJBEIIEHHOIO K HUTU Tpy3a OT
JUTMHBI HUTH.

HccnenoBanue 3aBUCHMOCTH IEpUOAa KOJIEOaHUM MPYKUHHOTO MasTHUKAa OT MaccChl
rpysa.

[IpoBepka He3aBUCUMOCTH MepHoAa KojeOaHUW Trpy3a, MOJIBEHICHHOIO K HUTH, OT
Macchl Ipy3a.

OnbIThl, JEMOHCTPUPYIOLIME 3aBHUCUMOCTh IIE€pUOAa KOJEOAHUW MPYKUHHOTO
MasITHUKA OT MACChI TPy3a U KECTKOCTU MPYKUHBI.

H3mepeHue yckopeHus CBOOOIHOTO MaACHHUS.

DJIEKTPOMAarHuTHOE ToJie U 3J1eKTPOMATHUTHbBIE BOJIHBL.

DIIEKTPOMArHUTHOE MoJIe. DNEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoiH. Illkama 5meKTpOMarHUTHBIX BOJH. VCronb30BaHME 3JIEKTPOMArHUTHBIX BOJH JIJIS
COTOBOM CBSI3H.

DneKkTpoMarHuTHas nmpupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

JdeMoHcTpanmnm.

CBoiiCTBa 2JIEKTPOMAarHUTHBIX BOJIH.

BosiHOBBIE CBOMCTBA CBETA.

JlabopaTopHbie padoThl U ONBITHI.

H3ydeHue CBOMCTB 3JE€KTPOMArHUTHBIX BOJIH C TOMOIIIbIO MOOMIIBHOTO TenedoHa.

CBeTOBBI€ SIBJICHHS.

JlyueBas mozaenb cBeta. Mcrounuku cBera. [IpsMonnHeiiHOe pacpoCcTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpaskeHHUs CBETA.

[Ipenomnenue cera. 3akoH mpenomieHusi cBera. [logHOE BHYTpeHHEE OTpa)KeHUe
cBeta. Mcnonb3oBaHue MMOJIHOTO BHYTPEHHETO OTPaKEHHS B ONITUYECKUX CBETOBOJAX.

Jlunza. Xox mydeit B nmn3e. Onrtudeckas cucreMa Qoroanmnapara, MUKPOCKOMNa U
Teneckona. ['ma3 kak ontudeckas cucrtemMa. bin3opykocTs U 1abHO30PKOCTb.

Pasnoxxenue Genoro ceera B crektp. OmnbiTel HeioToHa. CrokeHHE CIIEKTPaTbHBIX
uBeToB. Jlucnepcus cBera.

JleMoHCTpALUH.

[IpssMonMHENHOE pacCIPOCTPAaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toryuenue n300pakeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.

[Ipenomnenue caera.

ONTHYECKUN CBETOBOJI.

Xon styuelt B coOuparomeit JuHse.

XoJ1 Tydei B pacCEenBaloOIIeH JIMH3E.

[Tony4yenue n300paxeHnit C MOMOIIBIO JIMH3.

[Tpunuumn neiictBust GoroanmnapaTa, MUKPOCKONA U TEJIECKOIIA.

Mogens rnasa.

Pasnosxenune 6enoro ceera B CHEKTP.

[Tomryuenue 6em0ro cBeTa MpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

JlaGopaTopHblie padoThI M ONBITHI.

HccnenoBanue 3aBUCUMOCTH yIJla OTPa’KEHUsI CBETOBOTO JIyda OT yrijia HaJeHHus.

N3ydeHne xapakTepuCTUK H300pakeHUs IIpeIMeTa B INIOCKOM 3epKalle.

HccnenoBanue 3aBUCMMOCTH yIJla MPETOMIICHHs] CBETOBOTO Jiyda OT yrja MaJIeHus Ha
TPAHUILIE «BO3LYX—CTEKIIO».




[Tomy4yeHnue n300pakeHUI ¢ TTOMOIIBIO COOUPAIOIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS H ONTUYECKON CHUIIBI COOMPAIOIIEH JIMH3HI.

OMnBITHI MO PA3JI0KEHUIO OEJIOr0 CBETa B CIIEKTP.

OnpITHl 110 BOCHPHUATHIO LIBETA IMPEIAMETOB IPU MX HAOIIOJEHUM YEpEe3 LIBETOBBIC
(UITBTPHI.

KBaHTOBbIE sIBJICHUS.

Onbitel  Pezepdopna u  mmanerapHas Mozenb artoma. Mogens aroma  bopa.
Hcnyckanue u noryionieHue ceera atToMoM. KBanTel. JInHelWyaTeie CIIEKTPBI.

PannoaktuBHOCTh. Anb(a-, 6eta- U ramma-uznydeHus. CTpoeHue aToMHOro spa.
Hyknonnass monens aromHoro snapa. M3oromsl. PagmoaktuBHble npespauieHud. llepuon
noJIypacnaaa aTOMHBIX sJIEp.

SAnepHble peakuuu. 3aKOHbBI COXpPaHEHMs 3apsJ0BOIO U MAcCOBOIO YMCEN. DHEprus
CBA3M aTOMHBIX saep. CBsa3p Macchl M SHepruu. Peakuumu cuHTE3a U JCNEHUS seEp.
Hctounuku sHeprun CoaHa U 3BE31.

Snepnas snepreTuka. JIeiicTBUA paAMOAKTUBHBIX U3IYYEHUHN HA )KUBbIE OPTaHU3MBI.

JdemMoHCcTpaumu.

CHexTpsbl U3JIy4eHHs U TOTJIOLIEHUS.

CrieKTpbl pa3IM4HbIX ra3oB.

Cnextp Bopopo/a.

Habumonenue tpekoB B kamepe BusbcoHa.

Pabora cuérurka HOHU3UPYIOMIHUX U3TYICHHH.

Peructpanus uznydeHus: npupoJHbIX MUHEPAJIOB U MPOJYKTOB.

JlaGopaTopHble padOThI M ONBITHI.

HabumroieHre CrulomHbIX U IMHEWYAThIX CIIEKTPOB U3JIY4ECHHUS.

HccnenoBanue TPEKOB: HM3MEPEHHUE JHEPTUU YaCTUIBI MO TOPMO3HOMY IYTH (IO
¢dororpadusm).

N3mepenue painoakTUBHOTO (hoHa.

IloBTOPHTEJBHO-0000 1A NI MOAYIb.

[ToBTOpuTENBEHO-0000MIAIONINI MOy Ib MpeaHa3HaueH [uId CHCTeMaTH3allud |
000011IeHNs] TPEIMETHOrO COAEpPKAHMSI M ONbITa JESTENbHOCTH, NMPHOOPETEHHOTO NpHU
U3y4EHHH BCEro Kypca (HU3MKH, a TaKXkKe JUId MOJATOTOBKH K OCHOBHOMY I'OCYAAapCTBEHHOMY
9K3aMeHy Mo (U3HKe 715 00yUyaronuxcs, BBIOpaBIIUX 3TOT Y4€OHBIH MpeMeT.

[Ipy wW3y4eHMH MOAHHOTO MOZYJS pEAIN3YIOTCS W CHCTEMaTU3UPYIOTCS BHJBI
NEeSTEIIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeunBaeTcsi JOCTHUKEHHE TMPEAMETHBIX U
METaNpPeIMETHBIX IUTAHUPYEMBIX pe3yJIbTaToOB o0yueHus, dbopmupyercs
€CTECTBEHHO-Hay4YHasl IPaMOTHOCTh: OCBOEHHE HAyUHBIX METOJOB HCCIIEOBaHMS SBJICHUI
OPUPOJBl U TEXHUKH, OBJIQJCHUE YMEHMSAMHU OOBACHATh (PU3MUECKUE SIBICHUS, NMPUMEHSISA
MOJIy4YEHHBIE 3HAHUS, PellaTh 3a7a4d, B TOM YHCJIE KAUECTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

[TpyHIMIIMAIBHO AESITEIBHOCTHBIN XapakTep AAHHOTO MOIYJS PEaau3yeTcs 3a CUET
TOT0, YTO 00y4aroIInecs BHIMOIHIIOT 33aHUsI, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE NOJYYEHHBIX 3HAHMH pAaclo3HaBaTb U HAYYHO OOBACHATH (U3UUECKUE
SBJICHHS B OKPYXKAIOIIEH TPUPOJIE U TTOBCEAHEBHOM )KU3HU;

UCIOJIb30BaTh HAay4YHbIE METOJbl MCCIEIOBAHUS (PU3MUECKUX SBICHUH, B TOM 4YHCIE
JUTsI IPOBEPKH TUIOTE3 U TOJTYyYEHHS] TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh Hay4yHble OCHOBBI HauOojee BaKHBIX JOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOTHi1, HalpUMep, TPAKTHUYECKOT0 UCIIOIB30BaHUS PA3IMYHBIX UCTOYHUKOB SHEPTUH Ha
OCHOBE 3aKOHa IIPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BH/I0B DHEPIHH.

Kaxngas u3 TeM JaHHOrO MOAYNSI BKIIIOYAeT JKCIEPHUMEHTATIbHOE HCCIIEJOBaHHE
oOoOmiaroniero xapakrepa. Moayiab 3aBeplIaeTcsi IMPOBEIACHHUEM JIMarHOCTUYECKOH U
OIICHOYHOM PabOTHI 32 KypC OCHOBHOTO OOITET0 00pa3oBaHMs.

IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI



N3yuenne ¢u3uku Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMpaBlIeHO Ha
AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHLIX U ITPCAMCTHBIX O6pa3OBaTCJIbHBIX PE3YyJIbTATOB.

B pesynpraTe usydenws (pU3MKM HA ypOBHE OCHOBHOTO O0IIEero oOpa3oBaHHS Y
oOyuatomerocst 6yayT chopMUPOBaHbI CIEAYIOIME JUYHOCTHBIE Pe3yJbTAThI B YaCTU:

1) maTpuoTU4ECKOro BOCIIUTAHUSA:

NpOSIBICHUE HWHTEpeca K MCTOPUU M COBPEMEHHOMY COCTOSIHHUIO POCCHICKOM
du3nUecKoil HayKu;

[EHHOCTHOE OTHOLIEHHE K IOCTHXKEHUSIM POCCUICKUX YUEHBIX-(U3UKOB;

2) rpa)/1aHCKOI'0 U 1yXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

FOTOBHOCTh K AaKTUBHOMY YYacTUIO B OOCYXIEHHUU OOILIECTBEHHO-3HAUYUMBIX U
ATHUYECKHUX TPOOIIEM, CBI3aHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JIOCTHKEHUH (U3UKH,

OCO3HaHHE BaXXHOCTU MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JESATEIILHOCTH YUEHOTO;

3) 3CTETUYECKOTO BOCIIUTAHUS:

BOCIIPUATHE JCTETUYECKUX KauecTB (U3NYECKOM Hayku: €€ TrapMOHHUYHOTO
MOCTPOCHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) LIEHHOCTH HAay4YHOT'O ITO3HAHUSA:

OCO3HAaHHE UEHHOCTH (U3MUECKON HAyKH KaK MOIIHOTO HHCTPYMEHTa IO3HAHUSA
MHpPa, OCHOBBI Pa3BUTHs TEXHOJIOTMH, BAXKHEHMIIIEW COCTABIAIOIIEH KYJIbTYPbI;

pa3BUTHE HAy4YHOH  TIOOO3HATENBHOCTH, HMHTEpeca K  HMCCIeJOBaTeIbCKOM
JIeSITEIIbHOCTH;

5) hopMupoBaHUs KyJIbTYPHI 3I0POBbS U IMOIMOHATLHOTO 0JaromoIydus:

OCO3HAHME IIEHHOCTH 0e30macHOro odpasa KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BAXXHOCTH TMpaBui O€30MacHOTO TMOBEJACHHS Ha TPAHCIOPTE, HaA JOporax, cC
AIIEKTPUYECKUM U TEIJIOBBIM 00OPYI0BAaHUEM B IOMAIIHUX YCIOBUSX;

c(OpMUPOBAHHOCTh HAaBbIKa peQIIEKCHH, MPU3HAHUE CBOETO MpaBa Ha OIIUOKY H
TaKOro )K€ [paBa y APYroro 4ejaoBeKa;

6) TpyZI0BOTO BOCIIUTAHMUS:

7) aKkTUBHOE YydYacTHE€ B pEUICHUM TMPaKTUYECKUX 3a1ad (B paMKax CeMbH,
00pa3oBaTeNbHONW OpraHU3alliK, HACEJICHHOIO IyHKTa, POJAHOTO Kpas) TEXHOJIOIMYECKOH U
COLIMAJIbHOW HAIPaBJIEHHOCTH, TPEOYIONIUX B TOM UKCie U (PU3MUECKUX 3HAHUM;

MHTEpPEC K MPAKTHUIECKOMY U3YUSHHIO MPOECcCHii, CBI3aHHBIX ¢ (DU3HUKOIA;

8) 3KOJIOrMYECKOr0 BOCIIUTAHU:

OpUEHTAIlMsl Ha MpUMeHeHHe (PU3MYEeCKUX 3HAHUU IS pellleHus 3afad B 00IacTu
OKpYXKarolllel cpepbl, INIaHUPOBAHUS MTOCTYIIKOB U OLEHKU UX BO3MOXKHBIX MOCIIEICTBUN IS
OKpYXKaroIlel Cpeibl;

OCO3HaHUE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U IMyTel X peleHus;

9) aganTanuy K U3MEHSIOIMIMMCS YCIOBUSAM COLMAIBbHON U MPUPOIHOU CpEeIbl:

NOTPEOHOCTh BO B3aMMOIEMCTBMM TNpPU BHIOJHEHUH HCCIEAOBAHUNA U TPOEKTOB
(bu3MYECKOI HAMIPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JPYTHUX;

MOBBILICHHE YPOBHS CBOEHM KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO AESITeIbHOCTD;

NOTPeOHOCTh B (JOPMUPOBAHUHU HOBBIX 3HAHUW, B TOM 4HClIEe (OPMYIUPOBATH HJIEH,
MIOHSITHUS, TUTIOTE3BI O (PU3HUECKUX OOHEKTAX U SIBJICHUSX;

0Co3HaHMe Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKHY;

IUTAHUPOBAHKE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3NUYECKUX 3HAHUM;

CTpeMJICHHE aHAIM3UPOBATh W BBHISBISATH B3aUMOCBSI3M TMPUPOIBI, OOIIECTBA H
HSKOHOMHUKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

OLICHKA CBOMX JEHCTBHI C Y4ETOM BIMSHUS Ha OKPYXAIOIIYIO CPEAY, BO3MOXKHBIX
ri100aIbHBIX TTOCIIEACTBHM.

B pesynprate m3yueHuss (UMK HA YpOBHE OCHOBHOTO OOIIETro OOpa3oOBaHUS Y
oOydaromierocss OyayT chopMHpOBaHBl MeTampeAMeTHbIE Pe3yabTaThl, BKIIOYAIOIIHE



MO3HABATE/IbHBIE YHHBEpPCaJbHbIe y4eOHbIE NEHCTBUS, KOMMYHHKAaTUBHBIE YHHUBEpCAIbHbIC
yueOHbIe IeHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC yueOHbIE AEHCTBUS.

OBnazneHre yHUBEpPCAIbHBIMU Y4EOHBIMU MO3HABATEIbHBIMU JICHCTBUSAMU:

1) 6a30BbIC JIOTHYECKUE ACHCTBUS:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHHUI);

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKAIIMH, OCHOBAHUSA IJIsi 0000IIEHUS
U CpaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B pacCCMaTpUBAEMbIX (hakTaX, TaHHBIX U
HAOJIOICHUSX,, OTHOCAIINXCS K (PU3UUECKUM SIBIICHUSIM;

BBISBIISITh NIPUUMHHO-CIICJICTBEHHBIE CBSA3M NMpPU HM3YyYCHUU (U3UUECKUX SIBJICHUU H
MPOLIECCOB, MPOBOJAUTH BBIBOABI C HCIOJB30BAaHUEM JIEAYKTUBHBIX M HHIYKTHUBHBIX
YMO3aKJIIOYEeHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3SX (PU3NYECKUX BEIINYHH;

CaMOCTOSTENIbHO BBIOMpATh CMOCOO pemieHus Yy4eOHOW (U3MYECKOW 3amadyu
(cpaBHEHHE HECKOJBKHX BapUaHTOB pPELICHHs, BBIOOpP HamOojee MOIXOAAILIET0 C y4ETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

2) 6a30BbIE UCCIIEIOBATEIIbCKUE ACHCTBUS:

MCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKIII MHCTPYMEHT MO3HAHMUS,

OPOBOIUTH IO CAMOCTOATENBHO COCTABJICHHOMY IUIAHY OIIBIT, HECJIOXHBIHA
buznyecKuit IKCIEPUMEHT, HEOOIIBIIIOE UCCIIeJOBaHHE (PU3NUECKOTO SBICHUS;

OLICHUBATh HA NMPHUMEHUMOCTH M JIOCTOBEPHOCTh WH(POPMAIIHIO, MOTYYCHHYIO B XOJI€
MCCJICTOBAHMSI UITU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO ~ (pOpMyTUpOBaTh OOOOIIEHUS ¥  BBIBOABI 10  PE3yJbTaTam
POBEAEHHOTO HAOIIOIEHUS, OIIbITA, UCCIICOBAHNUS;

IPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE (PU3NIECKHUX IPOIIECCOB, a TAKKE
BBIIBUTaTh MPEINOI0KEHUSI 00 MX Pa3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

3) pabora ¢ nHpOpMAITHECH:

OPUMEHATh Pa3JIMYHbIE METOMAbI, HHCTPYMEHTBl M 3alpochl IpU TOUCKE U 0TOOpe
MH(pOpMaLlMU WIN JaHHBIX C YUETOM IPEII0oKEHHON yueOHOo! (hru3nueckoi 3a1auu;

aHaJTM3UPOBaTh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATh MH(DOPMALIUIO Pa3TUUHBIX
BUOB U (POPM TIPEIICTABIICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (DOpMy mpencTaBieHUs HHGOpPMALUU U
WITIOCTPUPOBATH PelIaeMble 3a/laui HECIOKHBIMH CXEMaMH, JHarpaMMaMu, HHOH TpauKon
U UX KOMOMHAIUSIMH.

OgnajieHre yHUBEPCATbHBIMHA YU€OHBIMA KOMMYHUKATUBHBIMU JIEHCTBHSIMU:

1) obuienue:

B XoAe OoOCyXJeHHs y4eOHOro Marepuasa, pe3yJbTaToB J1a0OpaTOPHBIX padoOT U
IPOEKTOB 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXJIAaeMOH TeMbl W BBICKAa3bIBaTh MHJIEH,
HaIleJICHHBIE Ha peIIeHUEe 3a1au 1 MMOAJepKaHne 01aroKenaTeIbHOCTH OOIICHHS,

COIIOCTABJATh CBOU CYXKICHHUA C CYXICHHSAMHM JPYIMX YYaCTHHMKOB JIMAJIOTa,
OoOHapYKUBATh Pa3IMYKE U CXOJICTBO TIO3HIINH;

BBIpa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

NyOJIMYHO  TPEJCTABIATh  PE3YIbTAaThl  BBIIIOJHEHHOTO  (DU3WYECKOTO  OTBITA
(9KCIIepUMeHTa, HCCIeI0BaHus, IPOEKTA).

2) COBMECTHasI IEATEILHOCTD (COTPYIHUYECTBO):

NOHUMAaTh W MCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHON M MHAWBUAYAIbHOW PabOTHI
IIPU pEIIeHNN KOHKPETHON (U3NYECKON MPOOIeMBbI;

NPUHUMATh 1T COBMECTHOM JesTEeIbHOCTH, OPraHU30BbIBATh ACUCTBUS MO €€
JOCTIKEHUIO: pacIpeeTIsATh PO, 00CYXKIaTh MPOIECCH U Pe3yIbTaThl COBMECTHOM paboTHI,
0000111aTh MHEHUSI HECKOJIBKHX YEJIOBEK;

BBITTOJIHATh CBOIO 4acTh paOOTHI, JOCTHTasi KaueCTBEHHOTO pPEe3ysbTaTa MO CBOEMY
HaINpaBJICHUIO U KOOPIAMHUPYS CBOU JCHCTBHS C APYTUMHU WICHAMUA KOMaHIbI;

OLICHMBATh KaueCTBO CBOEro BKJIaJga B OOMMHA MPOAYKT 1O KPHUTEPHUSM,



CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

OBnajieHre YHUBEPCATBHBIMU YICOHBIMH PETYIISITHBHBIMU JCHCTBHSIMH:

1) camoopranu3zanus:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX U YICOHBIX CUTYaIUAX, TPEOYIONIUX JUISI PEIICHUS
buznyecKux 3HaAHMUIA;

OpUEHTUPOBATHCS B PA3NIMUHBIX TOJIXOJaX MPHUHITHS PEIICHU (WHIAMBHIYAIbHOE,
MPUHSITHE PELICHUs B TPYIIIe, MPUHATHE PELICHUH IPYIIIOi);

CaMOCTOSITENIbHO COCTaBIISATh ANTOPUTM pelieHus] (U3MUSCKON 3aJauyd WM IUIaHa
UCCIIEIOBAaHMUSL € YYETOM MMEIOIIMXCA PECypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHUPOBATH Mpe/iaraeMbie BAPUAHTHI PEIICHUN;

IIPOBOAMTH BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY CUTYaIlH U Mpeaararh IiaH e€ N3MeHEHUS;

OOBSCHATh TMPUYHMHBI JOCTHKEHHUS (HEHOCTIDKCHUS) pE3yJIbTaTOB JEATEIHHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY;

BHOCHUTH KOPPEKTUBHI B JICATEIHHOCTD (B TOM YHCIIC B XOJ BHIMIOTHCHHS (PU3UIECKOTO
WCCJICIOBAHMS UM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIUXCS CUTYAILIUM,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM.

3) SMOIMOHAJILHBINA UHTEJUICKT:

CTaBUTh ce0s1 HA MECTO JAPYroro 4eloBeKa B XOJ€ CIopa UM JUCKYCCUU HAa HAYYHYIO
TEeMy, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JPYTOTO.

4) npuHATHE CE0S U IPYTUX:

npu3HaBaTh CBOE MPaBO HAa OMMUOKY TpU pemieHHH (DU3HYSCKHX 3aJad WU B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE K€ MPaBO JPYToro.

INPEAMETHBIE PE3YJIbTATBI

[TpeameTHble pe3yabTaThl OCBOCHUS MPOrpamMMbl MO (PU3HMKE K KOHIY oOyueHHs B 7
KJ1acce:

[TpenmerHble pe3yabTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTpaXkaTh c(HOPMUPOBAHHOCTD
y 00y4arommxcs yMEeHUH:

UCMOJNb30BaTh MOHATUA: (U3MUECKHE U XHMHUYECKHE SBJIECHUS, HaOIro/eHue,
OKCIIEPUMEHT, MOJeNlb, THUIOTe3a, EAWHUIBI (U3NYECKUX BEIWYHMH, aTOM, MOJIEKYJa,
arperaTHble COCTOSHHMS BellecTBa (TBEPJOE, JKHUIKOE, TIa3000pa3HOE), MEXaHUYEeCKOe
JIBIDKEHUE (paBHOMEpHOE, HEpaBHOMEPHOE, PSIMOJIMHEIHOE), TpaeKkTopus,
paBHOAEWCTBytomast  cuil, jAedopmanus  (ympyras, IJJacTUYecKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

paznnyath siBiaeHus (1udy3us, TEII0BOE ABUKEHHE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JIBYDKEHUE, HEPABHOMEPHOE JIBI)KEHUE, MHEPIINSI, B3aUMOJICHCTBHE Tell, paBHOBECHE TBEPIBIX
TEJI ¢ 3aKPETIEHHON OCBhIO BpallleHUs, Tiepeiada JaBIeHUs TBEPABIMHU TeJIaMH, )KUIKOCTIMH U
razamu, atMoc(epHoe JaBleHHE, TUTABaHUE Tell, IPEBPAIICHHSI MEXaHUYECKOW SHEPTHH) I10
ONHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
buznyecKoe sIBICHUE;

pacrio3HaBaTh MPOsBICHNUE U3YYCHHBIX (DU3NYECKUX SIBICHUI B OKpYXKalOIlleM MHpE, B
TOM YHcie (GU3MUECKHE SIBICHHUS B TPUPO/IE: IPHUMEPHI IBIKSHHS C PA3THIHBIMHA CKOPOCTIMHU
B JKMBOM M HEXMBOH IMpHUpOJE, ACUCTBUE CWIIBI TPEHUS B NPUPOAE M TEXHUKE, BIHMSIHHE
aTMOC(EpHOTO JTaBJICHHUS HA KHUBOW OpPTaHW3M, TUIABaHUE PhIO, PBIUArd B TeJe YeI0BeKa, PH
3TOM NEPEBOJUTh MPAKTUYECKYIO 3aJjauyy B y4eOHYI0, BBIJENATH CYLIECTBEHHBIE CBOMCTBa
(mpu3HaKku) U3HUECKUX SIBICHUN;

OTMCHIBATh U3YYCHHBIE CBOMCTBA TeN U (PU3MUYECKHE SBICHUS, UCTIONB3Ys (pru3nueckue
BEJIMYMHBI (Macca, 00bEM, INIOTHOCTh BEIIECTBA, BPEMsl, IIyTh, CKOPOCTh, CPENIHSAS CKOPOCTD,



CWJIa YIOPYTOCTH, CUJa TSKECTH, BeC Tela, cuja TPEeHHs, JaBieHue (TBEPAOro Tena,
KHUJIKOCTH, Ta3a), BHITAJIKUBAIOIIAs CHJIA, MEXaHHUYECKas pabdoTa, MOIIHOCTb, IUIEYO CHIIBI,
MOMEHT CHWJbI, KOA()(UIMEHT TOJE3HOro [eHCTBUS MEXaHU3MOB, KHHETHYECKas U
NOTEHIMAJbHAs DSHEpPrus), MpPU OINUCAHUU NPABWIBHO TPAKTOBATh (UINYECKUN CMBICI
UCIOJIb3YEMBIX BEIMYMH, UX OOO3HAYCHHS U EAMHHIBI (PU3MYECKHX BEIUYHMH, HAXOIUTh
(opMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUYMUHY C APYTUMH BEJINYHMHAMHU, CTPOUTH
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIUNYMH;

XapakTepu30BaTh CBOWCTBA Ted, (U3NYECKHUE SBICHUS M TPOLECCHI, HCIIONb3YS
npaBwiia CIOXKeHUs cui (BHOJIb OAHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, npaBuwiIO paBHOBecUsl pblyara (OJ0Ka), «30J0TOE€ MPABUIIO» MEXAHUKH, 3aKOH
COXpaHEHUsI MEXaHUYECKOW IHEPTHH, MPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U
3aMMChIBaTh €r0 MATEMAaTUYECKOE BBIPAYKEHUE;

OOBSCHATh (PU3UYECKHE SIBICHUS, MPOLIECChl M CBONCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTyalui IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
MPUYUHHO-CJIEICTBEHHBIE CBA3H, CTPOUTh OOBSICHEHHE W3 1—2 JOrMYecKUX IIaroB ¢
UCTIOJIb30BaHUEM 1—2 M3YYEHHBIX CBOWCTBA (PM3UYECKUX SIBICHHH, (PU3NICCKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pemath pacu€THble 3amaud B 1—2 JeicTBUS, HCIONIB3YS 3aKOHBI M (QOPMYJIbI,
CBs3bIBaOIIME (M3MUECKHUE BEJIMYMHBI: Ha OCHOBE aHajM3a yCIOBHUS 3aJaud 3alHChIBaTh
KpaTKoe yCJIOBHE, TOJCTABIATh (PU3NUECKHE BEIHMUUHBI B (POPMYIIBI U MPOBOAUTH PACUETHI,
HAaXOJUTh CIPABOYHbIC JaHHbIE, HEOOXOAMMBbIE JJsl peIIeHus 3a/1ay, OILECHUBATh
PEAUTUCTUIHOCTD TIOMyYCHHOU (PU3HUECKON BEIIMIMHBL;

pacrno3HaBaTh MpPOOJIEMBbI, KOTOpPhIE MOXXHO PEIIUTh MPH MOMOIIU (HU3HUECKUX
METOJIOB, B ONMCAHUM WCCIIEIOBAHUS BBLIEIATH MPOBEPSAEMOE MPEANONIOKEHHE (THIIOTEY),
pa3ianyaTh U UHTEPIPETUPOBATH MOTYYECHHBIN pe3yibTaT, HAXOJUTh OUIMOKH B XOJE OIBITA,
IIPOBOAMTD BBIBOJIBI I10 €70 PE3YJIbTaTaM;

IPOBOJUTH OMBITHI 110 HAOIIOACHUIO (GU3NUECKUX SBICHUN MU (PU3MUECKHX CBOMCTB
Ten:  (QopMynaHpoBaTh  MPOBEPSEMbIE  IPEANOIOKEHHS, CcOoOMpaThb YCTaHOBKY U3
IPEI0KEHHOT0 000PYA0BaHUS, 3alIUCHIBATH XO/1 OMBITAa M (POPMYITUPOBATH BHIBOJIBI;

BBITNOJIHATH MPSMbIE U3MEPEHUS] PACCTOSHUS, BpEMEHH, MacChl Tella, 00bEMa, CUIIBI U
TEMIIepaTypbl C MCIOJb30BAaHUEM AaHAJIOrOBBIX M IUGPOBBIX MNPHUOOPOB, 3aMUCHIBATh
MOoKa3aHusi IPUOOPOB C YUETOM 3aJaHHOM a0COIFOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTH MCCJIEIOBAHNE 3aBUCUMOCTH OJHOU (hpru3nyecKoi BEIMUYUHBI OT JIPYToil C
MCIIOJIb30BaHUEM MPSMBIX W3MEpPEHUH (3aBUCMMOCTH MYTH PaBHOMEPHO JIBHIKYILErocs Tesa
OT BPEMEHU JBM)KEHUS Teja, CUJIbI TPEHHsI CKOJBKEHHs OT Beca Tena, KauecTBa 00paboTKU
MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTH CHJIbI TPEHUS OT IJIOLIAAN COIPUKOCHOBEHUS TeJl, CHIIbI
YIPYTOCTH OT YIJIMHEHUS MPY>KUHBI, BHITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTu
Tela U OT IJIOTHOCTHU XUAKOCTU, €€ HE3aBUCUMOCTU OT IUIOTHOCTU Tesa, OT INIyOWHBI, Ha
KOTOPYIO MOTPYXEHO TEeJ0, YCIOBHH IIaBaHUs TeJ, YCIOBUN paBHOBECHS phlyara U OJIOKOB,
y4acTBOBAaTh B IJIAHUPOBAHUHU y4EOHOTO HCCIIEIOBaHUS, COOMpPATh YCTAHOBKY U BBINOJHSATH
U3MEpeHUus, cienysd NpeAJIOKEHHOMY IulaHy, (UKCHUPOBaTh pe3yibTaThl MOJYYEHHOM
3aBHCUMOCTH (PU3UYECKUX BEJIWYUH B BHUJIE MPEIJIOKEHHBIX TaOIUI] U TpaduKOB, MPOBOIUTH
BBIBOJIBI 110 pPE3YJIbTaTaM UCCIIEIOBAHMS;

MPOBOJAUTH KOCBEHHBbIE H3MepeHUsi (U3NYECKUX BEIWYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTU M TBEPAOTO Te€ja, CHUJIa TPEHUS CKOJIBKEHUS, JaBICHHUE BO34yXa, BBITAJKHUBAIOIAsS
cuia, JEHUCTBYIONAs Ha MOTPYXKEHHOE B KUIKOCTh TeJI0, KOA(DOUIIMEHT MOJIE3HOTO JIEHCTBHS
IIPOCTBIX MEXAHW3MOB), CI€AYs NMPEAJIOKEHHON MHCTPYKLHUU: MPU BBITOJHEHUN W3MEPEHUI
coOupaTh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBIUMCIISATH 3HAUEHHE HCKOMOW BETTMYMHBI;

coOioaTh NpaBWiIa TEXHUKH O€30macHOCTH MpH  pabore ¢ JabopaTOpPHBIM
00opyIoBaHUEM;

UMETh MPEACTaBICHUE O NMPUHLIUNAX JACHCTBHS NPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBI, TEPMOMETP, TMHAMOMETP, COOOIIAIONINECS COCYbl, OapOMETp, pbluar, MOABUKHBIA U



HENOABMKHEIN OJIOK, HAKJIOHHAS IIJIOCKOCTE;

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS HW3YYCHHBIX TPUOOPOB W TEXHHUYECKUX
YCTPOMCTB C HCIOJB30BAaHUEM HUX ONMHCAHHWSA (B TOM YHCIE: TOIINIMITHUKHA, YCTPOHCTBO
BOJIOIIPOBOJAA, TUIAPABIMYECKUNA TIPECC, MaHOMETP, BBICOTOMEDP, IOPIIHEBOKW HACOC,
apeoMeTp), HCIOJIb3ys 3HAHUS O CBOWCTBaX (PU3MYECKUX SBJICHUH W HEOOXOIUMBIE
¢duszHYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPUMEPHl (HAXOAUTh HH(POpPMALMIO O TMpUMEpax) MNPAKTHIECKOTO
UCIIONIb30BaHUsl  (DM3MYECKUX 3HAHWW B TOBCEAHCBHOW IKWU3HU JUIS  OOECIICUCHUS
0€30MacHOCTH TIPU OOpalieHuH ¢ MpUOOpPaMH U TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHCHUS
3JI0POBbS U COOIOACHUSI HOPM DKOJIOTHUECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpee;

OCYIIECTBIISATh OTOOP HMCTOYHMKOB HWHpopMmanuu B VHTEpHETE B COOTBETCTBHUU C
3a/IaHHBIM TTOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUW U MYTEM CpaBHEHUS
Pa3IMYHBIX MCTOYHHUKOB BBIICTATH MH(MOPMAIHIO, KOTOPAs SIBISETCS MPOTUBOPEYMBON HIIH
MOYET OBITh HEJJOCTOBEPHOM;

WCIIOJIb30BATh MPH BHINOJHEHUH Y4EOHBIX 3aJJaHU HAYyYHO-MOMYJISIPHYIO JTUTEPATypy
($U3HYECKOT0 CoJlep KaHusl, CIPaBOYHBIE MaTepHalbl, pecypchl cetu VHTEepHeT, BIaaeTh
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus MHGOPMAIMU U3 OJHON 3HAKOBOM
CHUCTEMBI B IPYTYIO;

cO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUChMEHHBIE U YCTHBIE COOOIICHHSI Ha OCHOBE 2—3
HUCTOYHUKOB WHQPOpMAIMK, B TOM YHUCJIEC IyOJUYHO MPOBOAMTH KpPAaTKHE COOOMICHHUS O
pe3ynbTaTax MPOEKTOB WU y4YeOHBIX HCCIENOBAaHUM, MPU ITOM TIPAMOTHO HCIOJIB30BATh
W3Y4YEHHBI TMOHATUMHBIA  ammapar Kypca (U3UKHA, COMPOBOXKAATH  BBICTYIUICHHE
Mpe3eHTAlNEN;

MIPU BBIMOJHEHUN YYEOHBIX IPOEKTOB U UCCIIEIOBAHUM pactpeiesisiTb 00sI3aHHOCTH B
rpyIIe B COOTBETCTBUM C IOCTaBJICHHBIMHM 3a/lauaMH, CJIEIUTh 3a BBINOJIHEHUEM ILJIaHA
JIEUCTBUM, OIICHUBAaTh COOCTBEHHBIM BKJIaJ B JACATEIBHOCTh TPYIIBI, BBICTPAUBAThH
KOMMYHUKaTUBHOE B3aMMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIUX.

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS MPOrpPaMMBI MO (U3HUKEe K KOHIy 00ydyeHus B 8
KJacce:

[TpenMeTHBIC pe3ynbTaThl HA 0230BOM YPOBHE JTOJKHBI OTpakaTh CPOPMUPOBAHHOCTD
y 00yJarommxcs yMEeHUM:

WCIIONIb30BATh MOHATHUS: Macca U pa3Mephbl MOJEKYI, TEIJIOBOE IBUKEHHUE aTOMOB H
MOJICKYJI, arperaTHbI€ COCTOSHUA BCIICCTBA, KPHUCTANIMYCCKUC U aMOp(i)HI)IG TEJa,
HACBHIIICHHBIH W HEHACBHIIIEHHBIH TMap, BIAXHOCTh BO3AyXa, TEMIeEparypa, BHYTPEHHSSA
DHEPTHs, TEIJIOBOI JIBUTATENb, DJIIEMEHTAPHBIN JEKTPUIESCKUNA 3apsijl, IIEKTPUUYECKOe TI0JIe,
MIPOBOJAHMKY U TUAIIEKTPUKHU, TTOCTOSIHHBIN 2JIEKTPHUUECKHUI TOK, MATHUTHOE TIOJIE;

pa3nuyath sBIEHHs (TEIUIOBOE paCIIUpEHHE M CXKaThe, TeIulonepenada, TETIOBOE
paBHOBecHe, CMadyMBaHHUe, KaMWIUISPHBIE SBJICHHS, HCIAapeHHe, KOHISHCAIWs, IJIaBICHHE,
KpucTaJn3anus (0TBepAeBaHNE), KUTIEHUE, TeIyIonepeaaya (TerIonpoBOJHOCTh, KOHBEKIIUS,
U3ITy4eHUE), ICKTpU3AIHsl Tell, B3aUMOJIEHCTBUE 3apsI0B, JEHCTBUS IIIEKTPUUECKOTO TOKA,
KOpPOTKO€ 3aMBIKaHHUC, BSaHMO}IeﬁCTBHe MAarHuToB, JleﬁCTBHe MArHuTHOIO IIOJIA Ha
MPOBOJHHK C TOKOM, DJIEKTPOMArHUTHAS WHIYKIIHS) TIO OMUCAHUIO UX XapaKTePHBIX CBONCTB
M Ha OCHOBC OIIBITOB, JICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘—IQCKOG SIBJICHUCE,

pacro3HaBaTh MPOSIBICHNE N3YYCHHBIX (PH3UYECKHX SBICHUI B OKPYKAIOIIEM MHUpE, B
TOM YHUCIIC (1)I/ISI/II-IGCKI/IC SABJICHUSA B IPUPOJAC: MOBECPXHOCTHOC HATSKCHUC W KallUJUIAPHBIC
SBIICHUSI B MPUPOJE, KPUCTAIBI B mpupoje, uznydeHue ColHIa, 3aMep3aHue BOJIOEMOB,
MOpCKHE Opu3bl, oOpa3oBaHHWE POCHI, TyMaHa, HWHEsS, CHEra, JJEKTPUYECKHE SIBICHUS B
aTMocdepe, MEeKTPUIECTBO KUBBIX OPraHM3MOB, MATHUTHOE TMOJI€ 3eMIIH, JIpeiid MOII0COB,
POJIb MAarHMuTHOI'O IIOJIA IJId KU3HU Ha 3eMne, IMOJIIPHOC CHAHHC, IIPU 3TOM INCPEBOAUTH
NPaKTUYECKYI0 3aJady B Y4eOHYI0, BBIICIATh CYLIECTBEHHBIE CBOMCTBA (TIPHU3HAKH)
(bU3UYECKUX SIBJICHUH;



OTIMCHIBATh N3YUCHHBIC CBOMCTBA TeN M (PU3UUYCCKUE SIBJICHHS, UCTIONb3Yys (PU3HUECKUE
BENIMYMHBI  (TeMIlepaTypa, BHYTPEHHSISI OHEPrusi, KOJUYECTBO TEIUIOTHI, Yy/AeJIbHAs
TEIUVIOEMKOCTh ~ BENIECTBa,  yJelbHAass  TEIUIOTAa  IUIABJICHUA,  YJEJIbHas  TeIvioTa
napooOpa3oBaHus, yAeIbHAs TEIUIOTa CTOPAHUS TOIUTUBA, KOA(P(GUIIUEHT IMOIE3HOTO JEHCTBUS
TEIUIOBOM MalllMHbI, OTHOCUTENbHAS BJIAXKHOCTh BO3/AYyXa, AJIEKTPUUYECKUM 3apsjl, CHiIa TOKa,
ANEKTPUUECKOE HAMNpPsHDKEHHE, COMPOTUBIICHHE TPOBOAHHMKA, YJIEIbHOE COMPOTUBIICHUE
BEIIECTBA, pab0oTa M MOIIHOCTh JJEKTPUYECKOTO TOKA), MPHU OINHUCAHUHM MPABUIBLHO
TPAKTOBAaTh (DU3MUYECKUH CMBICI HCIOJB3yeMbBIX BEIMYWH, OOO3HAYCHHS W CIUHHIIBI
(U3UYECKUX BEIMYHUH, HAXOJAUTHh (JOPMYIIBI, CBA3BIBAIONINE JAaHHYIO (PU3UYECKYIO BETUIHHY C
JPYTHMMH BETUYMHAMHU, CTPOUTH TPaAPUKH U3YUEHHBIX 3aBUCUMOCTEH (PH3UYECKUX BEIHYNH;

XapakTepU30BaTh CBOWCTBA Tel, (U3UYECKUE SIBJICHHUS M TPOIECCHI, HCIIOIb3YS
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKOW TEOPUH CTPOCHUS BEIIECTBA, MPUHIIUI
CYTMEPIIO3HITUH T0JIeH (Ha Ka4eCTBEHHOM yYpPOBHE), 3aKOH COXpaHEHHUs 3apsiia, 3akoH Oma st
ydyacTka Iuemnu, 3akoH Jlxoynsg-JIeHla, 3aKOH COXpaHEHUsS SHEPruM, MpPU 3TOM YMETh
(dbopMynUpOBaTh 3aKOH U 3alIUCHIBATH €0 MATEMATHUYECKOE BBIPAKEHUE;

OOBSACHATh (DU3MUYECKUE TPOIECCHl U CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XAapaKTepa: BBIABIATh MPUUYMHHO-CIIEICTBEHHbIE
CBSI3U, CTPOUTHh OOBSCHEHHE M3 1—2 JIOTMUECKHUX IIIaroB C HUCIOJIb30BAHUEM |—2 M3y4EeHHBIX
CBOMCTBA (PM3NYECKUX SABJICHUM, (PU3NICCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiate pacu€THble 3amaud B 2—3 JCHCTBHS, HCIIOJNB3YS 3aKOHBI U (OPMYIIBI,
CBs3bIBaOIIME (M3MUECKHUE BEJIMYMHBI: Ha OCHOBE aHajM3a yCIOBHUS 3aJaud 3alHChIBaTh
KpaTKOE€ yCJIOBUE, BBISBJISATh HEAOCTATOK JAHHBIX /IS PEIICHUs 3a/7a4d, BEIOUPATh 3aKOHBI U
dbopMyIbl, HEOOXOAUMBIE AJI €€ pEelIeHUs, MPOBOJUTH PACUETHl U CPABHUBATH IMOJIYUEHHOE
3HaueHUE (PU3NICCKON BETTMYHHBI C U3BECTHBIMU JIAHHBIMH;

pacro3HaBaTh MIPOOJIEMBbI, KOTOPHIE MOXKHO PEIIMTh INPH IOMOIIN (PU3NYECKHUX
METO/IOB, HCIIOJIb3YsI ONMUCAHUE MCCIEIOBAHUS, BBIJICISATh MPOBEPSEMOE IPEIIONIOKEHHE,
OIICHUBATH MMPABUIILHOCTh NOPsIJIKA MPOBEJICHUS UCCIEA0BaHUs, TPOBOIUTH BHIBOJIBI,

MIPOBOJIUTH OMBITHI MO0 HAOMIOACHUIO (GU3UUECKUX SIBJICHUN WIH (PU3UIECKUX CBOMCTB
Ten (KamuJuISpHbIE SBJICHHS, 3aBUCUMOCTh JIaBIICHUS BO3/1yXa OT €ro o0bEéMa, TemMrepaTyphl,
CKOPOCTH TpOIlecCa OCTHIBAaHUS W HArpeBaHUsl MPU HU3JIYYCHHH OT IBETa H3Tydarolien
(mornomatonieit) MOBEpXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TeMIepaTyphl >KUJIKOCTH U
MJIOMIAU €€ MOBEPXHOCTH, AJICKTPHU3ALM TEl U B3aUMOJCUCTBUE DJIEKTPUUECKHUX 3apsJIOB,
B3aUMOJICMCTBUE TIOCTOSIHHBIX MAarHUTOB, BHU3yallM3alldsi MArHUTHBIX TOJIEH MOCTOSHHBIX
MarHuTOB, JCHCTBUS MAarHUTHOTO TOJIS HAa MPOBOJHHUK C TOKOM, CBOWCTBA JIEKTPOMArHuTa,
CBOMCTBA  DJIGKTPOJBHTaTeNis TOCTOSHHOTO  TOKa):  (OpMyIUpOBaTh  MPOBEPSIEMbIE
MIPEANONIOKEHHS, COOMPATh YCTAHOBKY W3 MPEUIOKEHHOTO 000PYIOBaHMUS, OMUCHIBATH XOJ]
ombITa ¥ (POPMYITHPOBATH BHIBOBL;

BBITIOJIHSITH TIPSIMBIE U3MEPEHUsI TEMIIEPATyphbl, OTHOCUTEIHLHON BIAXXKHOCTH BO3/yXa,
CHWJIBI TOKA, HAMPSHKEHHS C UCTIOIB30BAaHUEM aHAJIIOTOBBIX MPUOOPOB M TATYMKOB (DHU3HUECKUX
BEJIMYMH, CpPaBHUBATh pe3yJbTaThl U3MEpPEHUl ¢ y4€TroM 3aJaHHON alCOJIIOTHOM
MOTPEITHOCTH;

MPOBOJIUTh MCCIICIOBAHNE 3aBUCHUMOCTU OJTHOM (PM3MUECKOW BEIMYMHBI OT JIPYrou C
UCIIOJIb30BAaHUEM TMPSAMBIX M3MEPEHUN (3aBUCUMOCTb COINPOTHUBJIEHUS MPOBOJHUKA OT €ro
JUTMHBI, TUIOIIAJM TIOTIEPEYHOTO CEUEHHUS U  YACIBHOTO COMPOTUBICHUS BEIIECTBA
MIPOBOJIHUKA, CUJIBI TOKA, MIYIIETO Yepe3 MPOBOJHUK, OT HANpPsHKEHUS Ha IMPOBOJHHUKE,
WCCJICIOBAHNE TIOCJIEIOBATEILHOTO W TMapaJIeIbHOTO  COSAWHEHUN  MPOBOJIHHUKOB):
IUTAHUPOBATh HCCIEIOBAaHUE, COOMpPATh YCTAHOBKY M BBIMONHATh W3MEPEHHs], CIeays
MPEIOKECHHOMY TIIaHy, (UKCHPOBATH PE3YIHTAThI MMOJYUYEHHON 3aBUCUMOCTH B BHJIE€ TAOJIHI]
U TpadUKOB, IPOBOAUTH BHIBOJIBI 110 PE3Y/IbTaTaM HUCCIIETOBAHMS;

MPOBOJIUTh KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIMYMH (yACNIbHAS TEIJIOEMKOCTh
BEIIECTBA, COMPOTUBICHUE MPOBOJHMUKA, padOoTa M MOUIHOCTh SJEKTPHUUECKOTO TOKA):
MJIaHUPOBATh U3MEPEHUS, COOMPATh YKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CJIEIYS MPEAIOKEHHON



UHCTPYKLIUH, U BBIYUCIIATH 3HAUYCHUE BETUYHHBI;
coOioaTh TpaBWiIa TEXHUKH O€30HMacHOCTH MpH  pabore ¢ JabopaTOpPHBIM
o0opyI0BaHNEM;

XapakTepu30BaTh MPUHIMIIBI JEHCTBHS M3YYCHHBIX MNPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C HCIOJB30BAHMEM MX OINUCAHMs (B TOM YHCIE: CUCTEMA OTOIUIEHHUS JIOMOB,
TUTPOMETp, HapoBas TypOWHA, amIepMeTp, BOJIBTMETpP, CUETUMK SJIEKTPHUUECKOW SHEPruw,
3JIEKTPOOCBETUTENIbHBIE  MPUOOPBI,  HAarpeBaTelIbHbIE  3JIEKTPONPHOOpHl  (IpUMEpHI),
AIIEKTPUUYECKUE MPEIOXPAHUTEIH, SJIEKTPOMArHUT, AJIEKTPOABHUraTeNlb IMOCTOSHHOTO TOKA),
UCNONb3Yysl 3HAHUA O CBOWCTBaX (PU3MUECKUX SBJIECHUH M HeoOXoaumble (U3NYecKHue
3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIE TEXHUUYECKUE YCTPOWCTBA M HM3MEPUTEIbHBbIE MPUOOPHI 110
CXeMaM U CXEMaTHYHbIM pHUCYHKaM (KHJIKOCTHBI TEpMOMETpP, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTaTellb BHYTPEHHEr0 CrOpaHMs, 3JIEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMBI
AIIEKTPUUYECKUX IIeTIel C IMOCIEI0BATEIbHBIM M IMApaUICIbHBIM COCJUHEHHUEM 3JIEMEHTOB,
pasyinyas ycJaoBHble 0003HAUEHUS 3JIEMEHTOB JIEKTPUUECKUX LIeTIeH;

NPUBOANUTh TPUMEpPHI (HAXOAWUTh HMHPOPMALHUIO O TMpPHUMEpax) MPaKTHIECKOTO
UCMOJNb30BaHUS  (U3UYECKUX 3HAHUH B TOBCEIHEBHOM JKM3HM i1 oOecredyeHus
0€30IaCHOCTH NPH OOpaIIeHUH ¢ MPUOOPAMU U TEXHUYECKUMH YCTPOMCTBAMHU, COXpPAHECHHUS
3JI0POBbsI U COOJIIOJICHNS] HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKPYXKAIOLIEH cpene;

OCYIIECTBIISITh TOUCK HMH(OpMAuu (QHU3HUEcCKoro conaepkanus B MHTepHeTe, Ha
OCHOBE MMEIOIIMXCS 3HAaHUM M MyTEM CPaBHEHMs JONOJHHUTEIbHBIX MCTOYHUKOB BBIIEISATH
UHPOPMALINIO, KOTOPAst SBJISCTCS MPOTUBOPEUNBON MIIH MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBHINOJIHEHUH YYEOHBIX 3aJlaHU Hay4YHO-NOMYJISAPHYIO JUTEPATYpPy
(GU3NIeCKOT0 CoNep)KaHMs, CIpPAaBOYHBIE MaTepHaibl, pecypchl cetn HHTEepHeT, BiIaneTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUS MH(POPMALMU M3 OJHOW 3HAKOBOH
CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M KpaTKUE YCTHbIE COOOILIeHMs, 000011as
UHPOPMALIMIO H3 HECKOJIBKHX HWCTOYHHKOB, B TOM 4YHCIE MYyOJIMYHO TIPEACTABIATH
pe3yibTaThl MPOEKTHOM WM MCCIIENOBATENbCKOM JESITeNbHOCTH, IMPH 3TOM TI'PaMOTHO
UCIIOJIb30BaTh  WM3YYEHHbIM MOHATHMHBIN  amnmapaT Kypca (U3MKH, COINpPOBOXKIATh
BBICTYIIJICHHE TIPE3eHTaleH;

IpY BBITIOJHEHUH Y4YeOHBIX MPOEKTOB M HCCIECNOBAaHUN (DU3MUYECKHX MPOIECCOB
pacrpenensaTe 0043aHHOCTH B TPYIIIE B COOTBETCTBUU C ITOCTABICHHBIMHU 3a/1a4aMH, CIEAUTh
3a BBINTOJIHEHUEM TIIaHa JICHCTBUI U KOPPEKTHPOBAThH €T0, OIEHUBATH COOCTBEHHBIN BKJIAJ B
NeSITeIbHOCTh TPYIIBL, BBICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJCHCTBHE, MPOSBIAL
TOTOBHOCTP pa3perats KOH(PIUKTHL.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOrpaMMbl MO (U3HKE K KOHIy oOyueHus B 9
KJ1acce:

[TpenMeTHbIE pe3ynbTaThl Ha 6230BOM YPOBHE JIOJKHBI OTpaXkaTb CPOPMUPOBAHHOCTD
y 00y4arouxcsi yMeHHH:

UCIIONIb30BaTh MOHATHS: CHCTEMa OTCu€ra, MarephajibHas TOYKa, TPaeKTOpHS,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOro JABIKEHHs, aedopmarus (ymnpyras, IUIacTHUECKas),
TpPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U MEperpy3KH, IEHTP TIKECTH,
abCoMOTHO TBEPJOE TENIO0, LEHTP TSDKECTH TBEPAOrO Tella, paBHOBECHE, MEXaHMYECKHE
Kojie0aHusi U BOJIHBI, 3BYK, MH(Pa3BYK U YyIbTPa3BYK, AJIEKTPOMATrHUTHBIE BOJHBI, LIKaja
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAIBHO30PKOCTh, CIEKTPbl MCIYCKAHUS U
norJouieHus, aabga-, 6eTa- U TaMMa-u3TydyeHus, U30TOIbI, SAepHas JHEPreTHUKa;

pa3nuyath sIBJIeHHUA (PaBHOMEPHOE M HEPABHOMEpPHOE MPSIMOJIMHEHHOE JBHXKEHHUE,
PABHOYCKOPEHHOE MpPSMOJIMHEIHOE JBHXKEHHME, CBOOOJHOE IIaJleHHE TeJl, PAaBHOMEPHOE
JBIDKEHUE IO OKPYXKHOCTH, B3aMMOJCWUCTBHE TEJ, PEAaKTUBHOE JIBUKEHHUE, KOJieOaTelbHOe
JBYDKEHUE (3aTyXalolUe W BBIHYX/IEHHbIE KOJeOaHMs), PE30HAHC, BOJIHOBOE [BH)KEHUE,



OTpa’ke€HHE 3BYKa, NPSAMOJIMHEHHOE PAaCHpOCTpaHEHUE, OTPaKEHHE M IPEIOMIIEHUE CBETa,
MIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jOKEHHE Oeoro CBeTa B CHEKTP M CIOKCHHE
CHEKTPAJIbHBIX LBETOB, JUCIEPCHUS CBETAa, €CTECTBEHHAs PaJHMOaKTUBHOCTb, BOSHUKHOBEHUE
JMHENYaTOro CHeKkTpa M3JIy4deHHs) IO ONMCAHUI0 MX XApPAaKTEPHBIX CBOMCTB M HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

pacrio3HaBaTh MPOSBICHUE U3YyYCHHBIX (PU3NUECKUX SABJICHHUIA B OKpY’KaloeM Mupe (B
TOM uucie (U3NYECKUE SBICHHMS B NPUPOJAE: NPUIMBBI M OTJIMBBI, JIBUKEHHUE IUIaHET
ConHEYHOM CHCTEMBI, PEaKTUBHOE [BUKEHHE >KUBBIX OpPIaHHU3MOB, BOCIIPHUITHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHUE, CeliCMUYECKHE BOJHBI, LlyHaMH, 9XO0, L[BE€Ta TeJl, ONTHUYECKHUE
SBJICHUSA B TpUpOAE, OWOIOTHYECKOe JeHCTBUE BHIKUMOTO, YIbTPA(pHOIETOBOIO U
PEHTI€HOBCKOIO H3Jy4eHMH, E€CTECTBEHHbIM paJMOAKTUBHBIM (DOH, KOCMHUECKHE JTyuH,
paZvoaKTUBHOE M3JIYYEHHUE NMPUPOAHBIX MUHEPAJIOB, NEHCTBUE PAJUOAKTUBHBIX W3JIy4E€HUMN
Ha OpPraHu3M 4eJ0BeKa), IIPU ATOM IEPEBOIUTH MPAKTHUECKYIO 33/1a4y B Y4eOHYIO, BBIACIATD
CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUUECKUX SBICHUH;

OIKCBIBATh U3YYCHHbIE CBOMCTBA Tel U (PU3HUECKUE SBJICHUS, UCIOB3Ys (pru3nueckue
BEJIMYMHBI (CpeIHsi M MIHOBEHHAas CKOpOCTb Tejla IpU HEPAaBHOMEPHOM JBH)KEHUH,
YCKOpEHHUe, MepeMeleHne, MyTh, YIJIoBas CKOPOCThb, CHJIa TPEHMsI, CHJIa YINPYroCTH, CHJa
TSKECTH, YCKOpPEHHE CBOOOJHOIO MaJeHus, BEC Tejla, HUMIIYJIbC Tejla, HUMIIYJIbC CHJIBL,
MeXaHu4eckass paboTa M MOUIHOCTb, MOTEHIMAJIbHAs HHEPrus Teja, MOJHATOrO Haj
MOBEPXHOCTHIO 3€MJIM, MOTEHI[MAJIbHAs 3HEPIUs CKAaTOW NPYKUHbBI, KWHETUYECKasl dHEPIus,
IOJIHAsE MEXaHWYecKas SHEeprus, Nepuoj M 4YacToTa KojieOaHUil, [UIMHA BOJHBI, TPOMKOCTb
3ByKa M BbICOTa TOHA, CKOPOCTb CBETa, MOKa3aTellb MPEJIOMIICHUS CpeAbl), P ONHCAHUU
NOPaBUWIbHO TPAKTOBAaTh (DU3MUYECKUH CMBICT HCIOJNb3YEMbIX BEJIUYMH, OOO3HAYEHUS U
eMHUIBI (PU3MUYECKUX BEIHMYWH, HAXOIUTHh (OPMYIIBI, CBA3BIBAIOIIME JAHHYIO (DPU3UYECKYIO
BEJIMYMHY C APYTUMH BEITMUMHAMM, CTPOUTH Tpa(UKH H3YUYE€HHBIX 3aBUCUMOCTEH (prU3nuecKkux
BEJINYNH;

XapakTepu30oBaTh CBOWCTBA Tell, (pU3HUECKUE SBJICHUS U MPOLIECCHl, UCHOIb3Yys 3aKOH
COXpaHEHHUsI SHEPTUH, 3aKOH BCEMUPHOI'O TATOTEHUS, IPUHIIMII CYNEPIIO3ULIUN CUJI, TPUHIIUI
oTHocuTenbHOCTH ['anuies, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHHS HMIYJIbCA, 3aKOHBI
OTpaXEHUsI U MPETOMIICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsAJ0BOI0 U MAacCOBOI'O YMCEN MPHU
SJIEPHBIX peaKkIUsX, MpH 3TOM (OPMYIMPOBATH 3aKOH M 3alUCBhIBaTh €r0 MaTeMaTHYeCKOe
BBbIpaXXECHHUE;

OO0BSICHATh (U3NYECKHE TPOLECChl U CBOMCTBA TN, B TOM YHCIE€ U B KOHTEKCTE
CUTyallull MpPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUYMHHO-CIIEIACTBEHHbIE
CBSI3U, CTPOUTH OOBSICHEHUE M3 2—3 JIOTMYECKUX LIaroB ¢ UCHOJIb30BaHUEM 2—3 HM3Yy4EHHBIX
CBOICTBa (pU3MUECKUX SABICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewmatb pacy€THble 3ajaud (ONMMpAroOIIUecss Ha CUCTeMY M3 2—3 ypaBHEHHI),
UCIIOJIb3YS 3aKOHBI M ()OPMYJIbl, CBA3BIBAIOIIME (PU3MUECKHE BEMUYMHBI: HA OCHOBE aHaIN3a
YCIIOBHS 3aJaydl 3alMCBIBATh KPAaTKOE YCJIOBUE, BBIBIIATH HEJOCTAIOIIME WM U30BITOYHBIE
JaHHbIE, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE JJIs PELIeHHs], TPOBOINUTH PAacUEThl U
OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOTO 3HAUYCHHS (PU3NYECKON BETMUHUHBL;

pacrno3HaBaTh MpoOJIEMBbl, KOTOpPhIE MOXXHO PEIIUTh MpPH TOMOIIM (PU3UUECKUX
METOJIOB, MCIOJb3Ysl ONMCAHHME MCCIEAOBAaHUSA, BBIACIATH MPOBEPSIEMOE IPEAIIONIOKEHUE,
OLICHMBATh MPAaBWJIBHOCTh TMOpPSIKA MPOBEIEHUS MCCIEA0BaHUS, MPOBOJIUTH BBIBOJBI,
UHTEPIPETHPOBATH PE3YNIbTaThl HAOIIOIEHUH U OIBITOB;

MPOBOAMTD OMBITHI IO HAOIIOJEHUIO GU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOICTB
Ten (M3ydyeHue BTOpPOro 3akoHa HBIOTOHA, 3aKOHAa COXpAaHEHUS DSHEPruH, 3aBUCHUMOCTH
nepuoAa KojiebaHUH MPYKMHHOTO MasTHHKA OT Macchl Ipy3a M KECTKOCTH MIPYKHUHBI U
HE3aBUCHMOCTb OT aMILIUTY/Ibl MaJIbIX KOJI€OaHUH, MPSMOIMHENHOE paclpoCTpaHEeHHE CBETa,
paszioxeHue Oeoro cBeTa B CHEKTpP, U3YUYEHHE CBOMCTB M300pa)K€HHUS B MJIOCKOM 3€pKajie U
CBOMCTB H300paKeHUs TpeaMeTa B coOuparomieil JIuH3e, HAONIOJCHWE CIUIOMIHBIX |
JUHENYATBIX CIEKTPOB M3JIyYEHMs): CAMOCTOSTENIBHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO



Habopa 000pyAOBaHUs, OMMCHIBATE X0 ONbITA U €0 PE3yIbTaThl, (POPMYIUPOBATH BHIBOJIBI,

POBOJIUTH MPH HEOOXOAMMOCTH CEpUI0 HPSAMBIX H3MEPEHHH, ONpenenss cpeaHee
3HayeHue wu3MepsieMoil BenuuuHbl (poKycHOe paccTosHuE ~coOuparomell  JIMH3BI),
000CHOBBIBATh BBIOOP CII0C00a M3MEpeHUs (M3MEPUTETHLHOTO MPUO0Pa);

IPOBOJUTh HMCCIEJOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIMYUH C HCIOJIb30BAaHUEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTD IYTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBH)KEHUU 0€3
HAyaJbHOM CKOPOCTH, NEpuoja KojeOaHUl MaTeMaTH4eCKOro MasTHHKAa OT JAJUHBI HUTH,
3aBUCHUMOCTH yIJIa OTPaXXEHHsSI CBETa OT YIJla NAJACHUS U yrjia MPeIoOMIIEHMs OT yria
naJieHus): IJIaHUPOBATh UCCIIE0BAHKE, CAMOCTOATENbHO COOMPATh YCTAHOBKY, (PMKCUPOBAThH
pe3ybTaThl MOJYYCHHOW 3aBUCUMOCTH (PU3MUYECKUX BEJIMYHMH B BHUJE TaOJIUIl M TpadHUKOB,
IIPOBOJUTH BBIBOJIbI 110 PE3YJIbTaTaM HUCCIIEI0BAHUS;

POBOJIUTH KOCBEHHbIE H3MEpEHUs (PU3MYECKMX BEMUYMH (CPEeaHssl CKOPOCTh H
YCKOpPEHHE Teja INpH PaBHOYCKOPEHHOM JBW)KEHUH, YCKOPEHHE CBOOOJHOIO IaJeHHs,
KECTKOCTh TPYKUHBI, KOA(POUIMEHT TPEHUS CKOJBKEHHs, MexaHudyeckas pabora u
MOIIHOCTb, YacTOTa M IEpPHOA KoleOaHWH MaTeMaTHYeCKOro W NPYKUHHOIO MAasTHUKOB,
ONTHUYECKas CWJIa COOMpAIOICH JIMH3BI, PAJMOAKTHBHBIN (POH): IJIAHUPOBATH H3MEPEHHUS,
coOMpaTh HIKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIIIOJIHATH U3MEPEHUs, CIeays MPEUI0KEHHON
MHCTPYKLUH, BBIUUCIISTh 3HAUEHNE BEJIMYMHBI U aHAJIM3UPOBATh MOJYyYEHHBIE PE3YJIbTAThI C
Y4ETOM 3aJaHHOM NOTPEIIHOCTA U3MEPEHUI;

coOmoaTh TpaBWiIa TEXHUKH O€30MacHOCTH TMpH pabore ¢ JabopaTOpPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIC NPU3HAKM HM3YYCHHBIX (DM3UYECKHX MOJEICH: MaTephualibHas
TOYKa, a0COJIOTHO TBEPAOE TEJIO0, TOYEUYHBbIH MCTOYHUK CBETa, JIyd, TOHKas JIMH3A,
IUTaHETapHasi MOZEJIb aTOMa, HYKJIOHHAsI MOZIEJIb AaTOMHOT'O Spa;

XapakTepu3oBaTh MPUHLMIIBI JEHCTBUS M3YYEHHBIX HPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C UCIOJIb30BAaHUEM UX ONHUCAHUSA (B TOM YMCIIE: CIUIAOMETD, JaTUMKHU MOJIOKEHUS,
paccTosHUS M YCKOPEHUs, PaKeTa, 5XO0JIOT, OYKH, MEPHUCKOI, (oToammapar, ONTHYECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, JT03UMETp, Kamepa BuiibcoHa), HCIONIBb3ys 3HAHUS O CBOMCTBAX
bu3nueckux sBIECHUNH U HEOOXO0 UMbl (PU3UYECKHE 3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbl U CXEMaTUYHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX ~ NMPHOOPOB M TEXHOJIOTMYECKUX  MPOLECCOB  MPH  PELICHUU
y4eOHO-MIPaKTUUECKHX 33/1a4, ONTHYECKHUE CXEMBbI I IOCTPOEHUsI N300pakeHUH B IJIOCKOM
3epKajie ¥ coouparolei JIuH3e;

OPUBOJIUTH NpPUMEPHl (HAXOAUTh HWHGOPMALMI0 O MpHUMEpax) MNPaKTUYECKOTO
UCTOJIb30BaHUS  (U3UYECKUX 3HAHUH B TOBCEIHEBHOM JKM3HM i1  oOecredyeHus
0€30MacHOCTH MpU OOpaIlleHUH C MpUOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS
3/10pOBbsI U COOJIIOJICHHSI HOPM KOJIOIMYECKOT0 TIOBEACHHUS B OKpYXKaroIlei cpeie;

OCYIIECTBIIATh MOMCK HH(popMauuu B VIHTepHETE, caMOCTOSTENbHO (HOPMYIUPYS
MIOMCKOBBIN 3aIpOC, HAXOUTh IYTH ONpEAETICHNUs JOCTOBEPHOCTH MOIy4eHHON HH(pOopMaun
Ha OCHOBE MMEIOIIUXCS 3HAHUIN U TOTIOTHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BBHIOJHEHUU YUeOHBIX 3a/laHU HayYHO-TIONYJISIPHYIO JTUTEPaTypy,
CIpaBOYHBIE MaTepHalbl, pecypchl cetu MHTepHeT, BnaseTh nmpuéMaMu KOHCIEKTHPOBAHUS
TEKCTa, mpeoOpa3oBaHusl HHPOPMAIIUHN U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOIEHUSI HA OCHOBE MH(OpMaluu
U3 HECKOJbKMX HMCTOYHUKOB, MNYOIMYHO TPEACTABIATH pPE3yNbTaThl MPOEKTHOM WM
UCCJIEIOBATENILCKON  JEATETbHOCTH, NPU OSTOM T'PAMOTHO HCIIOJIb30BAaTh H3YYEHHBIN
NOHATUIHBIN ammapar wu3y4aeMoro pasjena (U3MKM M CONPOBOXAATh BBICTYIJICHHUE
npe3eHTaluen ¢ ydéToM 0COOEHHOCTEHN ayAUTOPUH 00YHarOIIHUXCS.



TeMaTHuyecKoO€ IJIAHMPOBAHUE C YKA3AHUEM: KOJIHYECTBA aKAJeMHYECKHUX YACOB, OTBOAMMbIX HA 0CBO€HHE KAXK/I0H TeMbl, HCII0J1b30BAHMSI 110

a1oM Teme DOP nau HOP, sBasiionmmxcst y4e0HO-MeTOAMYECKHMHI MATEePHAJIaMHi BOCIIUTATEILHOI0 KOMIIOHEHTA

7 knacc (68 u)
Ne Paszpen Tema Koa-Bo Buaesl gesrebHOCTH KonTpoas DJIeKTPOHHbIE OcHoBHBIE
n/n 4acoB (undposbie) HanpasJleHusl
o0pa3oBaTeJibHbIE BOCIIMTATEJIbHOM
pecypcsl AeATeJTLHOCTH U
pyHkunonabHOI
rPaMOTHOCTH
1.1 Paznen 1. ®usuka | Ousuka - HayKa O 2 ° BhIsiBIIEHHE pa3IMuMil MEXIy YcTHbIN ompoc CchbUIKa 71 yIUTeIIS: EcrecTBeHHOHay4YHas
u e¢ posib B npupoze QusMyecKUMM M XUMHYECKMMH bubmnoreka  LIOK IPaMOTHOCTb
HO3HAHUM npespameausamMu (MC — xumus). https://m.edsoo.ru/7f [MaTproTHYECKOE
OKpYy:Kalolero e  PacmosnaBanue u 416194 BOCIIMTAHUE,
mupa (6 1) KIaccuUKaus buznyecKux JCTETHYECKOE
SIBIICHUH: MEXaHHYECKUX, TEIJIOBBIX, BOCIIUTaHKE, TPYI0BOE
QJICKTPUYICCKUX, MAardmuTHBIX nu BOCIHUTAHUE, IEHHOCTHU
CBCTOBBIX. Hay4HOI'O ITO3HAHHUS
e HaOmonmenwe w  omucaHue
(hu3NIeCKUX SIBJICHUM.
1.2 dusznyeckue 2 ° Omnpenesnenne TIeHBI JeNIEHUs | Y CTHBIN OIPOC,
BEJTHYMHEI [IKAJIBI U3MEPUTETBHOTO MPpUOopa. MpaKTHIeCcKast
. N3mepenue nuHeiiHbpIx | paboTa
pa3MepoB Te€l U INPOMEXKYTKOB

BPEMEHHU CY4ETOM IOTPEIIHOCTEN.

. N3mepenne o0bEMa JKHIKOCTH
HATBEPIOrO TENA.

e  l3MmepeHue Temmeparypsl IHpH
[IOMOIIY KHUAKOCTHOIO TEPMOMETpa
U 1aTYMKA TEMIEPaTypPHI.

° Brmonnenne TBOPUYCCKUX
3aJlaHUil 1O TIOWCKY  CIIOCOOOB
HU3MEPEHUs] HEKOTOPBIX (Pr3NYecKux
XapaKTEePHUCTHK, HarnpuMmep,
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n/n

Pa3nen

Tema

Koa-Bo
4acoB

Buanl gegreibHOCTH

KonTpoanb

DJIeKTPOHHBIE
(uudposbie)
o0pa3oBaTeJibHbIE

pecypcsbl

OcHoBHbBIE
HaNpaBJIeHUs
BOCITUTATEILHOM
JeITeJIbHOCTH U
pyHkunonabHoI
TPaAaMOTHOCTH

1.3

pa3MepoB Maibix 0OBEKTOB (BOJIOC,
MIPOBOJIOKA), YOANEHHBIX OOBEKTOB,
0OJIBIIMX  PACCTOSIHUM, MaJIbIX
MIPOMEKYTKOB BpPEMEHH.
OoOcyxnenue npeaIaracMpIx
Croco00B.

EcrectBenHo-
HAaY4YHBII METOA
MO3HAHUA

° Briapmxenue TUIIOTE3,
OOBSACHSIIONIMX TPOCTHIC  SBJICHUS,
Harpumep:

- rnouemy
JBIDKYIIEECS TI0
MIOBEPXHOCTH TEJIO;
- ToYeMy B IKapKyl TIOTOy B
CBETJION OAEXIEe NpOXJIagHEl,4eM B
TEMHOM.

. [TocTpoenue MPOCTEUITIUX
Mojeneil (U3NYeCKNX SIBIEHUH (B
BHJIEPUCYHKOB HJIH CXEM),
HampuMmep, TajeHhue  MPeaMeTa;
NPAMOJIMHETHOE  pacIpOoCTpaHEHUE
CBeETA.

OCTaHaBJIUBACTCS
TOpU30HTAIBLHON

YerHeIl - ompoc,
NHUCbMEHHBIN
KOHTPOJIb

2.1

22

Paznen 2.
IlepBoHayaabHbBIE
cBelIeHHsA O
CTPOeHUH
BenrecTBa (5 )

Crpoenue
BEIIeCTBa

e  HaOmoneHue u UHTEpIIpETaLNs
OTBITOB, CBUJAETENBCTBYIOIIUX 00
ATOMHO-MOJIEKYJISIPHOM ~ CTPOSHHU
BEIIECTBA: OIBITHI C PACTBOPEHUEM
Pa3NUYHBIX BEILECTB BBOJE.

e OmpeneneHne pa3MepoB MajbIX
TeJL.

YcTHbIl onpoc

JBrmxeHue u

° IIpoBenenne u  0OBsICHEHHE

YcerHBIM  ompoc,

CcbUIka 1 yIUTeNst:
bubmuorexka  IIOK
https://m.edsoo.ru/7f
416194

EcrtecTtBenHOHayuHAas
TPaMOTHOCTh
TpynoBoe BociuTaHue,
9KOJIOTHYECKOE
BOCITUTaHUE, LICHHOCTHU
Hay4HOT'O MO3HAHUSA
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Ne Paznen Tema Koa-Bo Buabl gesiTeJIbHOCTH KonTpoanb DJIeKTPOHHBIE OcHoBHbBIE

n/n 4acoB (uudposbie) HAIIPABJICHUSA

o0pa3oBaTeJibHBIE BOCIIMTATEJIbHOM
pecypcsl JeITeJIbHOCTH U
pyHkunonabHoI
TPAMOTHOCTH
B3aHMOI[eI>iCTBHC OIIBITOB IIO HaGH}OHeHI/I}O TCIUIOBOTO | IMPAKTHUYCCKasA
YACTHII BEIIECTBA pacIIApeHns Ta30B. pabota
e [lpoBenenne u OOBICHEHHE
OMBITOB IO OOHAPYKEHHUIO  CHII
MOJIEKYJIIDHOTO  NPUTSDKEHUS U
OTTAJIKHBAHUS.
2.3 ArperaTHbie 2 ° Ommcanne (¢ HCIOIB30BaHHEM | YCTHBIH  OIPOC,
COCTOSIHHS MPOCTBIX  MOJIENEH) OCHOBHBIX | ITMCBMEHHBIN
BEIIECTBA pasiuuuii B CTPOGHMH  Ta3oB, | KOHTPOJIb
JKAJIKOCTEHN U TBEPJBIX TEIL.
. OO0BscHEHNE COXpaHEHUs
(hopMBI TBEPABIX TEI W TEKYYECTH
JKUJKOCTH.
. VYcTaHOBIEHHE  B3aUMOCBSI3U
MEXIy OCOOEHHOCTSMHU arperaTHbIX
COCTOSTHUI BOJIBI u
CYIIIECTBOBaHUEM BOJTHBIX
opraum3moB  (MC — OwuoJorus,
reorpadus).

3.1 Pazpgen 3. MexaHn4deckoe 3 . Pemenue 3a71a4 Ha | YeTHeIl  ompoc, | CcbUIka Iy yUuTeNs: EcrtecTtBenHOHayuHAas
JIBu:xeHue u JIBUKECHHE onpeeNicHe MYTH, CKOPOCTH W NUCHMEHHBIHN bubmuorexka  IIOK IPaMOTHOCTb
B3aNMoOJelicTBHE BPEMCHHUPABHOMEPHOTO JIBKCHHUS. KOHTPOITh https://m.edsoo.ru/7f Tpynosoe
Tea (21 v) e  Anamm3 rpaduKoB 416194 BOCIIMTAHUE,

3aBUCUMOCTU NYTU U CKOPOCTHU OT 9KOJIOTHUYECKOEC
BpPEMEHH. BOCITUTaHUE,
3.2 Wnepuus, macca, 4 e  OObAcHEHHE u | Yeruelii  ompoc, LIEHHOCTHY HAay4YHOTO
INTOTHOCTh MPOTHO3UPOBAHUE SIBJICHUM, | TUCbMECHHBIN MMO3HAHUS
00yCITIOBIIEHHBIX HHEpITNEH, | KOHTPOIIb,
HalpuMep, 4YTO TPOWCXOMWUT MpH | NPaKTHYCCKas
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n/n

Pa3nen

Tema

Koa-Bo
4acoB

Buanl gegreibHOCTH

KonTpoanb

DJIeKTPOHHBIE
(uudposbie)
o0pa3oBaTeJibHbIE

pecypcsbl

OcHoBHbBIE
HaNpaBJIeHUs
BOCITUTATEILHOM
JeITeJIbHOCTH U
pyHkunonabHoI
TPaAaMOTHOCTH

33

TOPMOXXEHUU WJIH PE3KOM MaHEBpE
ABTOMOOWJISI, TOYEeMY HEBO3MOXKHO
MI'HOBCHHO TIIPEKPATUTL JIBUIKCHUC
Ha BeJIOCHUIIe/ie WM caMOKare U T. 1.

e [IpoBexenue u aHaIN3 OIBITOB,
JEMOHCTPUPYIOLINX U3MCHECHHE
CKOPOCTH  [JBHWXKEHUS  Tela B
pe3yjibTaTteé E€UCTBUS HAa  HEro
JIpYrux Te.

e  Pemenue 3ama4 Ha
ONpeleleHue Macchl Tela, €ro
00BEMa U TIOTHOCTH.

e  [IpoBeaeHue U aHaINU3 OIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTD
U3MEHEHUS! CKOPOCTH Tejla OT €ro
MacCcChl IIpU B331/IMOI[€I7[CTBI/IH TECII.

. H3mepenue MAacchl Tena
pa3IUYHBIMH CIIOCOOAMHU.

. OrnpeneneHre IMIOTHOCTH Tela
B pe3yJbTaTe U3MEPEHUSI €ro Macchl
u 00bEMa;

pabota

Cwnna. Buner cunn

14

L N3yuenue B3auMoAEeHCTBUS KaK
HpI/I‘-II/IHBI N3MCHCHUS CKOpOCTI/I TCJia
win ero npepopmaiuu. OrnucaHue
pEaIBHBIX CUTYyalHH
B3aMMOJEUCTBUA TEI C ITOMOIIBIO
MoOJieNied, B KOTOPBIX BBOJUTCA
MTOHSITHE ¥ U300paXKCHUE CHITBI.

° N3yyenne cunbl ynpyrocru.

YerHplil  ompoc,
MMUCHMEHHBIN
KOHTPOJIb,
MpaKTHYECKast
pabora,
KOHTPOJIbHAS
pabora
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Ne Paznen Tema Koa-Bo Buabl gesiTeJIbHOCTH KonTpoanb DJIeKTPOHHBIE OcHoBHbBIE
n/n 4acoB (uudposbie) HAIIPABJICHUSA
o0pa3oBaTeJibHBIE BOCHUTATEILHOM
pecypcsl NesATeJbHOCTH H
pyHkunonabHoI
TPAMOTHOCTH
HccnenoBanue 3aBUCHUMOCTH  CHIIbI
YIPYTOCTH oT YATTUHEHUS
PE3MHOBOIO IIIHYpa MU MPYKHUHBI (C
[MOCTPOCHUEM IrpaduKa).
. Ananus MPaKTUYECKUX
CUTyaIllii, B KOTOPBIX MPOSBISAETCS
neiicTBre CHUITBI YOPYTOCTH
(ynpyrocTth Msiua, KpOCCOBOK, BETOK
JepeBa U ap.).
. AHanmu3 cuTyanui, CBSI3aHHBIX
c siBneHueM Tiarotenns. OObsICHEHUE
OpOUTAJILHOTO JIBMKEHUS IUIAHET C
HCIIOJIb30BAHUEM SIBJICHUS TATOTEHUS
n 3akoHa wHepuuu (MC —
aACTPOHOMHUS).
. N3mepenne Beca Tena C
TOMOIIIbIO JMHAMOMETPA.
O6ocHoBaHUE 3TOT0 crocoba
H3MEPEHYsL.

4.1 Pa3znen 4. JaBnenue. 3 . AHanmu3 ¥ 00BACHEHHE ONBITOB | YCTHBIA  ompoc, | CchUIKa M yUHTeNsT: EctecTBeHHOHay4YHAs
JaBienue [lepenaua M TOpPaKTHYECKUX  CUTyaluil, B | IMCbMEHHBIH bubmuorexka [OK TPaMOTHOCTb
TBEPABIX TeJI, JaBIICHUS KOTOPBIX MIPOSIBIISETCS cuia | KOHTPOJb https://m.edsoo.ru/7f Tpynosoe
KUIAKOCTEH U TBEPIBIMHU TENA JTaBIICHMUSL. 416194 BOCITUTAHUE,
razos (21 v) MH, KUJIKOCTSMH e  OGocHOBaHHME croco6oB 5KOJIOTUYECKOE

U razaMu YMEHBIICHHUS u YBECITUYCHUSA BOCIIUTaHUE,
JIABJICHUSL. DKCIePUMEHTAILHOE [EHHOCTH HAyYHOTO
JI0Ka3aTeNbCTBO 3akoHa [lackas. MTO3HAHUS

J Pemenne 3amau Ha pacuér
JIaBJICHHS TBEPIOTO TeJa.
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n/n

Pa3nen

Tema

Koa-Bo
4acoB

Buanl gegreibHOCTH

KonTpoanb

DJIeKTPOHHBIE
(uudposbie)
o0pa3oBaTeJibHbIE

pecypcsbl

OcHoBHbBIE
HaNpaBJIeHUs
BOCITUTATEILHOM
JeITeJIbHOCTH U
pyHkunonabHoI
TPaAaMOTHOCTH

42

43

JlaBneHnue
KHATKOCTH

o HccnenoBanue  3aBUCUMOCTH
JABJICHUS JKUJKOCTH OT TJIyOMHBI
MOTPY>KEHHS u IUIOTHOCTH
KHUJKOCTH.

e  HaGmiomenne u oObBACHeHHE
THAPOCTATHUECKOTO TIapajokca Ha
ocHoBe 3akoHa Ilackama. U3yueHue
COOOIIAIOIINXCS COCY/IOB.

o Pemwenne 3amau  Ha pacyér
nasiieHuss xkuakoctu. OObsCHEHHE
MPUHIMIIA JIercTBUsS
THJIPABIMYECKOr0 IIpecca.

YerHell - ompoc,
MUCHMEHHBIN
KOHTPOIIb

ATtmochepHoe
JIaBJICHHE

. AHanmu3 u 00bsICHEHHE ONBITOB
u MIPAKTUYCCKUX CUTYAaLU,
CBSI3aHHBIX C JNIeUCTBHEM
aTMOC(EepHOro JaBJICHUS.

o OObsicHEHHE  CYIIECTBOBAHUS
atMocdepsl Ha 3emie U HEKOTOPBIX
IJIJaHEeTaX MM €€ OTCYTCTBUSL Ha
npyrux 1iaHerax u Jlyue (MC —
reorpadus, aCTpOHOMHUS).

o OO0bscHenne W3MEHEHUS
IJIOTHOCTH aTMOC(ephl C BBICOTON U
3aBHCUMOCTH aTMocdepHoro
JABJIEHUS OT BBICOTHI.

. Pewenne 3amau  Ha  pacuér
aTMOC(EPHOTO JABICHHS.
. N3yuenue
OGapoMeTpa aHepoua.

yCTpoucTBa

VYerHeii - onpoc,
NHUCHMEHHBIN
KOHTPOJIb
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n/n

Pa3nen

Tema

Koa-Bo
4acoB

Buanl gegreibHOCTH

KonTpoanb

DJIeKTPOHHBIE
(uudposbie)
o0pa3oBaTeJibHbIE

pecypcsbl

OcHoBHbBIE
HaNpaBJIeHUs
BOCITUTATEILHOM
JeITeJIbHOCTH U
pyHkunonabHoI
TPaAaMOTHOCTH

4.4

HelictBue
KUJKOCTH U rasza
Ha [OTpyKEHHOEB
HHUX TeJIO

o OKcnepuMeHTaIbHOe
oOHapy)KCHUE NECHCTBUS KUJIKOCTH H
rasa Harnorpy>k€HHOe B HUX T€JO.

. Ormpenenenre BHITATKABAIOIICH
CUJIbI, JEUCTBYIOUIEH Ha  TeJo,
NOTpy>KEHHOE B JKUJIKOCTB.
[IpoBenenne n 0OCyXICHUE OIBITOB,
JEMOHCTPUPYIOIIMX  3aBHUCHUMOCTh
BBITAJIKUBAIOIICH CUJIBI,
JEUCTBYIOLIEH Ha TENO B KUAKOCTH,
oT 00bpéMa  TOTpYKEHHOH B
KUJIKOCTh YacTH Tela ©  OT
IJIOTHOCTH KUJIKOCTH.

. HccnenoBanue  3aBUCUMOCTH
Beca Tela B BoAe OT 00béMa
MOrPY>KEHHOM B JKMJIKOCTh YacTU
Tena.

. Pewenue 3ama4 Ha
NpUMEHEHUE 3aKOHa Apxumena u
YCIIOBUS IJIaBaHUsA Te.
KoncTpyupoBanue apeomerpa wWid
KOHCTPYHPOBaHUE JOJIKU u
ONpEAEIEHUE €€ TPy3010IbEMHOCTH.

YerHBIE - ompoc,
IMMCHhMEHHBIHN
KOHTPOJIb,
MpaKTHYECKast
pabora,
KOHTPOJIbHAS
pabota

5.1

Pasnen 5. Pa6ora
1 MOIIHOCTD.
Jueprus (12 1)

PabGora u
MOIIHOCTb

. OKCTepuMeHTaIbHOE
oIIpeiesIeHe MEXaHUYECKOH padoThl
CWJIBI TSDKECTH TIPW MaJeHUH Tella |
CIWJIBI TpPEHUS IpH PaBHOMEPHOM
NIepeMELICHIH Tena o
TOPU30HTAIBHOH TOBEPXHOCTH.

YcTHbI
KOHTPOITb,
MpaKkTUYeCKas
pabota

CchbUIKa 1S yIUTeIIS:
bubmuorexka  IJOK
https://m.edsoo.ru/7f
416194

EcrecTBeHHOHayuYHas
TPaMOTHOCTh
Tpynosoe
BOCIIUTaHUE,
3KOJIOTUYECKOE
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Pa3nen

Tema

Koa-Bo
4acoB

Buanl gegreibHOCTH

KonTpoanb

DJIeKTPOHHBIE
(uudposbie)
o0pa3oBaTeJibHbIE

pecypcsbl

OcHoBHbBIE
HaNpaBJIeHUs
BOCITUTATEILHOM
JeITeJIbHOCTH U
pyHkunonabHoI
TPaAaMOTHOCTH

52

53

. Pacuér MOIIHOCTH,
pa3BUBaEMOM IpuU MHOABEME IIO
JecTHHIE. Pemenue 3agad Ha pacuér
MeXaHUUECKOH paboThl U MOIIHOCTH.

IIpocteie
MEXaHHU3MBI

e  OmnpeneneHue BBIMIpHINIA B
CWJIe TMpPOCTBIX MEXaHW3MOB Ha
pUMepe pblyara, MOABWKHOTO H
HENOABMKHOTO OJIOKOB, HAaKJIOHHOM
IJIOCKOCTH.

e  HccnenoBanue
paBHOBECHS pbIyara.
. OOHapy>xeHue CBOICTB
MPOCTBIX MEXAaHU3MOB B Pa3IMYHBIX
WHCTPYMEHTaX W TPUCIIOCOOJICHHSX,
HCTIONB3YEMBIX B OBITY M TEXHHUKE, a
TaKXe B KUBBIX opranmsmax (MC —
OumoJIoTHs).

. OKcrepuMeHTaIbHOe
JIOKa3aTeNbCTBO PaBEHCTBA paboT
pu MIPUMEHEHUHT MIPOCTBIX
MexaHu3moB. Omnpenenenne KIIJ
HAaKJIOHHOM IJIOCKOCTH.

. Pemenue 3a1a4 Ha npUMEHEHNE
MpaBWJia PAaBHOBECHS phlyara M Ha
pacuér KIIJ.

YCIIOBUSA

YcTHBIN ompoc,
MMICHbMCHHBIN
KOHTPOJIb,
MPaKTHYECKast
pabota

MexaHnuueckas
SHEPTHUS

e  dopMmynIMpoOBaHHE HAa OCHOBE
HCCICAOBAHMS 3aKOHA COXpPaHEHUs
MEXaHUYECKON SHEPIruHu.

e OOcyxaeHue TPaHMIT

YcTHbIH ompoc,
IIPaKTUYECKast
pabora,
KOHTPOJIbHAS

BOCIIMTaHUE,
LIEHHOCTH HAy4YHOI'O
MMO3HAHUS

29




Ne Paznen Tema Koa-Bo Buabl gesiTeJIbHOCTH KonTpoanb DJIeKTPOHHBIE OcHoBHbBIE
n/n 4acoB (uudposbie) HAIIPABJICHUSA
o0pa3oBare/ibHbIe BOCIHUTATEJLHOI
pecypchbl HesATeJIbHOCTH U
pyHkunonabHoI
TPaMOTHOCTH
MPUMEHUMOCTH 3aKOHa COXpaHeHHs | paboTa
sHepruu.  Pemenue  3amau ¢
HCTIOJIb30BaHUEM 3aKOHA COXPAaHEHHUSI
SHEPTHUH.
5.4 PesepBHOE Bpems 2
5.5 Urorosas 1 ITuceMeHHbII
KOHTPOJIbHAS KOHTPOJIb
paboTa
UTOIo 68
8 knacc (68 u)
Ne Pazpnen Tema Kona-Bo Buns! nesiteibHOCTH KonTpoas DJIEeKTPOHHbIE OcHoBHBIE
n/n 4acoB (uudposbie) HAIPaBJICHUSA
o0Opa3oBaTe/ibHbIE BOCIHUTATEILHOI
pecypchbl HAesATeJIbHOCTH U
pyHkumonaabHoi
TPaMOTHOCTH
6.1 Paznex 6. Crpoenue u 7 o Ha6monenue u uarepnperamus | YCTHeIH  onpoc, | CebUiKa [yist yuuTers: EctecTBennonay4dnas
TensioBbie CBOMCTBA ONBITOB, CBHJIETENLCTBYIOMUX 00 | MUChMEHHBIH bubmuoreka  [[OK PaMOTHOCTb
sBJenus (28 4) BEIECTBA aTOMHO-MOJIEKYJIAPHOM ~ CTPOEHHH | KOHTPOIb https://m.edsoo.ru/7f Tpynosoe
BEIIIECTBA: OIBITHI C PACTBOPCHUEM 4181ce BOCIUTAHHE,
Pa3IMYHBIXBEIIECTB B BOJE. LIEHHOCTH HAyYHOTO
e  Pemenue 3am1a4 o HO3HAHMS

OLICHMBAaHUIO KOJMYECTBA aTOMOB
WIM MOJIEKYJd B eAWHHUIE 00bEMa
BEIIECTBA.

J AHanM3  TEKCcTa  JPEBHUX
aTOMHCTOB (Hampumep, QparmeHTa
nooMbl  Jlykpemms  «O  mpupone
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Ne Paznen Tema Koa-Bo Buabl gesiTeJIbHOCTH KonTpoanb DJIeKTPOHHBIE OcHoBHbBIE
n/n 4acoB (uudposbie) HAIIPABJICHUSA
o0pa3oBaTeJibHbIE BOCIIUTATEJILHOM
pecypcsl NesATeJbHOCTH H
pyHkunonabHoI
TPAMOTHOCTH

BEILICH») c W3JI0)KEHUEM
000CHOBaHWII aTOMHOH THIOTE3BI
(cMbIcioBOE gyrenue).  OreHka

yOeAUTENLHOCTH STHX 000CHOBAaHUH.
o OOnbsacHeHne OpOYHOBCKOTO
IBWOKCHHS, sBIeHHA nuddy3uun u
pasnuuuid MeXOy HHUMHM Ha OCHOBE
IOJIOKEHU N MOJICKYJIAPHO-
KMHETHYECKOH TEOpUH  CTPOCHHS
BEIIECTBA.

o OOmbsicHeHue OCHOBHBIX
pasiiMuuii B CTPOCHUM  Tas30B,
JKUJIKOCTE W TBEPABIX TEIl C
HCHOJIb30BaHHEM MOJIOXKEHU I
MOJIEKYJISIPHO-KHUHETHYECKO TEeopuu
CTPOEHHMS BEIIIECTBA.

J [IpoBenenue OIIBITOB o
BBIPAIIMBAHHIO KpPHUCTAIJIOB
[TOBapEHHON COJIM WU caxapa.

. [IpoBenenne u oObBACHEHHE
OTIBITOB, JIEMOHCTPHUPYIOIIIX
KalWUIApHBIE SIBICHHA M SBIICHUE
CMa4MBaHUS.

o OO0bscHenne ponun
KalnnJIJIAPHBIX SIBIICHUM JUTSL
MOCTYIUICHUA BOABLI B  OpPraHuU3M
pacrenniit (MC —  Ouonorus).
Hab6monenmue, MIPOBEICHUC u
00BsICHEHHE OTIBITOB 1o
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n/n

Pa3nen

Tema

Koa-Bo
4acoB

Buanl gegreibHOCTH

KonTpoanb

DJIeKTPOHHBIE
(uudposbie)
o0pa3oBaTeJibHbIE

pecypcsbl

OcHoBHbBIE
HaNpaBJIeHUs
BOCITUTATEILHOM
JeITeJIbHOCTH U
pyHkunonabHoI
TPaAaMOTHOCTH

6.2

HaOJIIOIEHUTO TEIUIOBOTO
paclupeHusl ra3oB, >KHIKOCTEH H
TBEPABIX TEIL.

o OOmbsicHeHue COXpaHeHUs
o0bEMa TBEPABIX TEJ, TEKYYECTH
KUAKOCTH (B TOM YHCIIE, Pa3HHUIIHI B
TEKY4eCTH JUIS Pa3HBIX KHIKOCTEH),
JIaBJICHHMS Ta3a.

. IIpoBenenue OIBITOB,
JEMOHCTPUPYIOIINX 3aBHCHUMOCThH
JABJICHUS BO3JIyXa OT ero o0béMa u
HarpeBaHUs WIH OXJOKICHUS, U HX
OOBSICHEHHE Ha OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YUEHHUSI.

° Ananus MPaKTHYECKHUX
CUTYyallUid, CBA3aHHBIX COCBOWCTBAMU
ra3oB, JKUJIKOCTEN U TBEPABIX TEN.

Tennosrie
MPOLIECCHI

21

. O0ocHOBaHHE TIPaBLIT
M3MEpEHUS TEMIEePaTyPHI.
CpaBHEHHE pA3MYHBIX CIIOCOOOB
HM3MEPEHMsI U HIKAJITEMIIEPaTYPhl.

° HaGmionenue u  0oObsCHEHHE
OIILITOB, JEMOHCTPUPYIOIIMX
W3MEHEHUE BHYTPEHHEH SHEpruu
TeNa B pe3yJibTaTe TeIuionepeaadnd u
paboTHl BHENTHUX CHIL.

) HaOmronenne u  0OBsACHEHHE
OTIBITOB, OOCYKJICHUE MPAKTHYECKUX
CUTYyaIui, JIEMOHCTPHUPYIOIIUX

VYcTHbIl ompoc,
MUCbMEHHBIN
KOHTPOJIb,
MpaKTHYecKas
pabora,
KOHTPOJIbHAS
pabora
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Ne Paznen Tema Koa-Bo Buabl gesiTeJIbHOCTH KonTpoanb DJIeKTPOHHBIE OcHoBHbBIE
n/n 4acoB (uudposbie) HAIIPABJICHUSA
o0pa3oBaTeJibHbIE BOCIIUTATEJILHOM
pecypcsl NesATeJbHOCTH H
pyHkunonabHoI
TPAMOTHOCTH

PasiIMiYHbIC BUABI TEIIONCPEAAYN:

TEIUIONPOBOTHOCTH, KOHBEKIIHIO,
U3IIyYCHHE.
° UccaenoBanue SIBJICHUS

TermooOMeHa TpU  CMEHIMBaHUH
XOJIOAHOMU U TOpsTYeil BOJIBI.

e  HaOmomenue  ycTaHOBJICHHA
TEIUIOBOTO  PAaBHOBECHS  MEXIY
ropsi4eil U XOJIOTHON BOJIOM.

. Onpenenenne (n3mepeHue)
KOJIMYECTBA TEIUIOTHI, TOJYYEHHOTO
BOJIOH TIPH TEIUIOOOMEHE C HarpeThIM
MCTAJNIMYCCKHUM LMUJIMHIAPOM.

. Ompenenenue (m3mepenmue)
YAEIbHON TETUIOEMKOCTHBEIIECTBA.

e  Pemenne 3amau, CBA3aHHBIX C
BBIYHCIICHHEM KOJHMYECTBA TEIUTOTHI
U TEIJIOEMKOCTH IIPH TEIIOOOMEHE.

. Ananms CUTyalui
MPAKTUYECKOTO HUCIIOJIb30BaAHUS
TEIJIOBBIX  CBOMCTB  BEUIECTB H
MaTepHajoB, HalmpuMmep, B LesIX
SHEPTOCOCPEIKEHUS: TEITION3OJISAIINS,

sHeprocOeperarmme KPHIIIIH,
TEPMOAKKYMYJISITOPBI U T.JI.

o Hab6monenue SIBJICHUIA
HCTIApCHUS u KOHJICHCAIIH.

HUccnenoBanue mporecca HCHapeHus
Pa3NUYIHBIX KUAKOCTCH.
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Ne Paznen Tema Koa-Bo Buabl gesiTeJIbHOCTH KonTpoanb DJIeKTPOHHBIE OcHoBHbBIE
n/n 4acoB (uudposbie) HAIIPABJICHUSA
o0pa3oBaTeJibHbIE BOCIIUTATEJILHOM
pecypcsl NesATeJbHOCTH H
pyHkunonabHoI
TPAMOTHOCTH

. OObsicHEHUE SIBIIEHUI
HCIAPEHUS ¥ KOHICHCAIINH HAOCHOBE
ATOMHO-MOJICKYJIIPHOTO YUCHHSI.

. Habmonenne u oOBIcHEHHE
mporiecca KHIEHHSA, B TOM YHCIE
3aBUCHMOCTH TEMITEPATYPhI KHITCHHSI

oT JTABJICHUS. Omnpenenenue
(m3mepeHue) OTHOCHUTEIHHOM
BII&KHOCTH BO3 JIyXa.

e  HaOmonenue mporiecca
TJTaBIICHUS KPUCTAJUTMYECKOTO
BEIECTBA, HAIIPUMED, JIbJIA.

o CpaBHeHue IIPOLIECCOB

IUTABJICHUS] KPUCTALIMYECKUX Tel U
pasMsrdeHuss  IOpH  HArpeBaHUU
aMOp(HBIX TEI.

. Onpenenenne (u3mepenue)
yIIeNbHON TETUIOTHITUIABICHUS JIbJIA.
. OO0bscHeHUE SIBJICHUIA
IUTABJICHUST W KPHUCTAUIM3AIUA Ha
OCHOBE ATOMHO-MOJIEKYJISIPHOTO
YUCHHSL.

. Pemenne 3amad, CBSI3aHHBIX C
BBIYUCIICHHEM KOJIMYECTBATEIIOTHI B
mporeccax — TeIUIoNepeladynd  IpH
IUIABJICHUU W KPUCTaTU3alluH,
WCTIApEHUH ¥ KOHICHCAIINH.

. Ananmus CUTyaITi
MIPAKTHIECKOTO MIPUMEHEHUS
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Ne Paznen Tema Koa-Bo Buabl gesiTeJIbHOCTH KonTpoanb DJIeKTPOHHBIE OcHoBHbBIE

n/n 4acoB (uudposbie) HAIIPABJICHUSA

o0pa3oBaTeJibHBIE BOCHUTATEILHOM
pecypcsl AesiTe TbHOCTH U
pyHkunonabHoI
TPAMOTHOCTH
SIBJICHU I TUTaBJICHUS u
KpUCTAIDTH3AIIHH, HarmpuMmep,
MOJTyYeHUE CBEPXYHUCTHIX
MaTepUajoB, COJieBas TPeiika U Jp.
e  Anamm3 paboThl U OOBSICHEHHE
MPUHINTNIA  JCWCTBUS  TEIJIOBOTO
JIBUTATEIIS.
° Beruucnenue KOJIMYECTBA
TEIUIOTHI,  BBIICISIONICTOCS  NPHU
CTOpaHun pa3IMIHBIX BHJIOB
tormmBa, ®W  KIIJ  #gBurarens.
OO6cyxeHue JKOJIOTUYECKUX
OCJIENCTBUI HUCIIOJIL30BaHUS
JBUTATEJe BHYTPEHHETO CTOpaHUs,
TEIUIOBBIX W THAPOIICKTPOCTAHIUI
(MC — skosorusi, XuMus).

7.1 Pazpnen 7. DJeKTpUuYecKue 7 ° HaGmonenne wu mpoBeseHue | YCTHeIM  onpoc, | CebuiKa 1yis yuuTers: EctecTBennoHay4Has
DlleKTpUYecKue U | 3apsibl. OIBITOB TI0 3JIEKTPU3AIMU TEJT MpPU | MUCHMEHHBIN bubmuoreka 1[OK IPaMOTHOCTb
MAarHUTHbIE 3apsKEHHBIE TENa CONPHUKOCHOBEHMH W  HHIYKIMEH. | KOHTPOIIb, https://m.edsoo.ru/7f [arpuoTnyeckoe
siBjenust (37 1) " UX Hab6mronenue u 00BsiICHEHHE | TpaKTHUeCKas 4181ce

B3aHMO/ICIICTBHE B3aMMOJCHCTBUS  OZHOMMEHHO U | pabora aiizriﬁiiz:(e)’e
Pa3HOMMEHHO 3apsKCHHBIX Tell. BOCTIHTAHME, TPYI0BOE
. OO6bscHenne MpUHLMTIA BOCITHTAHHE,
JeHCTBHS _ DTIeKTpoCKona. AKOJOIHUECKOE
OObscHEHUE SBICHUN DIIEKTPU3AIIH BOCIMTAHKE, CHHOCTH
mpM  COTIPUKOCHOBEHMM — Tel M HAYUHOrO TIO3HAHHA
WHAYKIUEH C  HCIIOJIb30BAaHUEM

3HAaHUN O HOCUTEJISIX QJICKTPUYCCKUX
3apA10B B BCUICCTBC.
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TPaAaMOTHOCTH

7.2

. PacniosnaBanue M 0OOBsICHEHHE
SIBIICHUI JJIEKTPU3ALAN B
TIOBCEIHEBHOM >KM3HU.

. HabOmronenue u  oObsicHEHHE
OIIBITOB, WUIIOCTPUPYIOLINX 3aKOH
COXpaHEHUS AIEKTPUUECKOTO 3apsia.
. HaGmronenue OIIBITOB o
MOJIETUPOBAHUIO CHJIOBBIX JIMHUH
ANEKTPUIECKOTO TTOJIA.

° Hccnenosanne JEUCTBUSA
3IEKTPUIECKOTO I1OJIS Ha
MTPOBOJIHUKH U AUAJIEKTPUKH.

ITocTostHHBIN
3IEKTPUUECKUN

TOK

20

° HaGmronenue Pa3IUYHbIX
BUJIOB JICUCTBUSI  3JIEKTPUUYECKOIO
TOKa M OOHAapyXCHHE 3THUX BHJIOB
JICVICTBUS BIIOBCEIHEBHOM KU3HU.

. Co6opka H HCITBITAaHHE
SIEKTPUYECKOW IIeMH IMOCTOSIHHOTO
TOKa.

. H3mepenue CHJIBI TOKa
aMIIepPMETPOM.

° WsmepeHne  3MeKTPUUYECKOTO
HaIPSOKEHUS BOJIETMETPOM.
[IpoBeneHne U O0OBICHEHUE OIIBITOB,
JIEMOHCTPUPYIOLIUX 3aBHCHUMOCTE
3JIEKTPUIECKOI0 COIPOTHUBJICHUS

MPOBOJIHUKA OT €r0 JUIMHBI, IIOIIAIU
MTOTIEPEYHOTO CECUCHUS NMaTepHaa.
° UccnenoBanme  3aBHCUMOCTH

YerHell  ompoc,
MUCbMEHHBIN
KOHTPOJIb,
MIpaKTHYECKast
pabora,
KOHTPOJIbHAS
pabora
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Ne Paznen Tema Koa-Bo Buabl gesiTeJIbHOCTH KonTpoanb DJIeKTPOHHBIE OcHoBHbBIE
n/n 4acoB (uudposbie) HAIIPABJICHUSA
o0pa3oBaTeJibHbIE BOCIIUTATEJILHOM
pecypcsl NesATeJbHOCTH H
pyHkunonabHoI
TPAMOTHOCTH

CWJIBl TOKa, IIPOTEKAIOILEro Yepes3
pesucrop, oT COIIPOTHUBIICHUS
pesucTopa M HampsOKeHHs  Ha
pe3ucrope.

J [IpoBepka mnpaBmiia CIOXKEHUS
HaInpsKEHUH npu
[I0CTIEI0BATEIEHOM COEAMHEHNU
JIBYX PE3HCTOPOB.

J [IpoBepka mpaBuna Al CHIIBI

TOKa npu napajjieIbHOM
COEMHEHHH PE3UCTOPOB.

o Ananus cuTyauui
[I0CJIEZIOBATENBHOTO u
napajyuIeIbHOrO COETMHEHUS
MIPOBOJHUKOB B JOMAIITHUX
INEKTPUIECKHUX CETSX.

. Pewenne 3aza4 c

HUCIIOJIb30BaHneM 3akoHa Oma u
dbopmyn pacu€ra INEKTPHUECKOTO
COTIPOTUBJICHHS npu
IOCJICZI0BATEIBHOM U NapajlieIbHOM
COETMHEHUHUTIPOBOIHHKOB,

. Onpenenenne paboTsI
JIIEKTPUIECKOTO TOKa,
MIPOTEKAIOIIETO Yepe3 Pe3UCTOopP.

. Ompenenenue MOIITHOCTH

AJIEKTPUIECKOTO TOKA, BBIACIIIEMON
Ha pe3UcTope.
° UccnenoBanme  3aBHCHMOCTH
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n/n

Pa3nen

Tema

Koa-Bo
4acoB

Buanl gegreibHOCTH

KonTpoanb

DJIeKTPOHHBIE
(uudposbie)
o0pa3oBaTeJibHbIE

pecypcsbl

OcHoBHbBIE
HaNpaBJIeHUs
BOCITUTATEILHOM
JeITeJIbHOCTH U
pyHkunonabHoI
TPaAaMOTHOCTH

7.3

CHJIBI TOKa depe3 JaMmIlOuKy OT
HaIpsDKEHUs Ha Hell.

. Onpenenenue KITJ
HarpeBaTesl.

o Hccnenosanue
npeoOpa3oBaHus ~ JHEPrHHd  MpH
MOIBEMETPY3a MEKTPOABUIATEIIEM.

o OObscHEHHE yCTPOWCTBA W
NpUHOMNA  ACHCTBHA  JTOMALIHHUX
3NIEKTPOHArPEBATENBHBIX IPHOOPOB.
J OOmbsicHeHue MPUYMH
KOPOTKOTO 3aMbIKaHWsl M NPHUHLUIA
JNeHCTBUS TUIABKHX
MpEAOXPAHUTEIEN.

. Pewenne 3azma4 c
WCTONBb30BaHNEeM 3akoHa Jlxoyns-
Jlenna.

) Habmonenne BO3HUKHOBEHHS
AIIEKTPHIECKOTO TOKA B )KUJIKOCTH.

Maruurtusie
SIBJICHUS

MAarguTHOTO
ITOCTOAHHBIX

. Hccnenosanue
B3aUMO/IEHCTBUSA
MarHuToB.

. W3ydyeHne MarHutHOro Mo
MIOCTOSIHHBIX ~ MAarHUTOB MpPH  HX
00BEIMHEHUH U Pa3JIeNeHNH.

. IIpoBenenue OIIBITOB 110
BU3YaJIM3allMA  TIOJI  ITOCTOSHHBIX
MarHuToB.

° N3ydenue SIBJIEHUSA

VYerHplil - ompoc,
MMUCHbMEHHBIHI
KOHTPOJIb,
MpaKTHYECKast
pabora,
KOHTPOJIbHAS
pabora
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Ne Paznen Tema Koa-Bo Buabl gesiTeJIbHOCTH KonTpoanb DJIeKTPOHHBIE OcHoBHbBIE
n/n 4acoB (uudposbie) HAIIPABJICHUSA
o0pa3oBaTeJibHbIE BOCIIUTATEJILHOM
pecypcbl AesITeIbHOCTH U
pyHkunonabHoI
TPAMOTHOCTH
HaMarHWYUBaHUS BELIECTBA.
UccnenoBanue JecTBUA
3NEKTPUYECKOr0 TOKa Ha MarHUTHYIO
CTpETIKY.
. [IpoBenenue OIBITOB,
JEMOHCTPUPYIOIIMX  3aBHUCHUMOCTh
CWJIbl B3aUMOJEHUCTBUSA KATYIIKU C
TOKOM W MarHura OT CHJIbl |
HaIpaBJICHUS TOKA B KaTYIIKE.
° Ananus CUTyaIui
MPaKTUYECKOTO MPUMEHEHUS
JJIEKTPOMAarHuToB (B OBITOBBIX
TEXHUYECKUX YCTpOMCTBAX,
MPOMBILUIEHHOCTH, MeUINHE).
MN3ydyenne pA€HCTBUST MAarHUTHOTO
T10JIs1 Ha TPOBOJHUK C TOKOM.
° N3yuenue EUCTBUSA
3IEKTPOJBUrATEIS.
. W3mepenue KT
3NEKTPO/IBUraTEIbHOW  YCTaHOBKH.
Pacno3naBanue 1 aHanu3 pa3InyHbIX
NIPUMEHEHU I 3NIEKTPOJIBUTATEIEN
(TpancnopT, OBITOBBIE YCTPOWCTBA U
JIpyrue).
7.4 DNEeKTPOMarHuTH 4 . OnpITel [0 HCCIIENOBAHMIO | YCTHBIH  OIpOC,
asg MHAYyKOUA SIBIICHUSA 3JIEKTPOMArHUTHON | MMChbMEHHBIH
UHIYKIUU: UCCIIeJIOBaHNE | KOHTPOJIb
WM3MEHEHUI 3HAYCHUSA u

HaIlpaBJICHUA HHAYKIIMOHHOT'O TOKA.
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Ne Paznen Tema Koa-Bo Buabl gesiTeJIbHOCTH KonTpoanb DJIeKTPOHHBIE OcHoBHbBIE
n/n 4acoB (uudposbie) HAIIPABJICHUSA
o0pa3oBaTeJibHbIE BOCHUTATEILHOM
pecypcsl NesATeJbHOCTH H
pyHkunonabHoI
TPAMOTHOCTH
7.5 PesepBHOe Bpems 2
7.6 Urorosas 1 [TucrmenHHbII
KOHTPOJBbHAs KOHTPOJIb
paboTa
UTOoro 68
9 knacc (102 u)
Ne Pa3pen Tema KoJa-Bo Buanl gesiteJ IbHOCTH Koutpoan DJIeKTPOHHBIE OcHOBHBIE
n/n 4acoB (un¢posbie) HANPaBJICHUS
o0pa3oBaTeJibHbIE BOCIIMTATEJIbHOM
pecypcsl NesITeJLHOCTH H
pynkumonaabHoi
TPAMOTHOCTH
8.1 Paznen 8. MexaHH4ecKoe 10 . Amnanus H obcysknenue | YCTHeIM  onpoc, | CepUIKa s yquTers: EcrecTBennoHayuHas
Mexannueckune JIBIDKEHHUE U Pa3IMYHBIX NPUMEPOB | MMCbMEHHBIH bubmuoreka 1[OK IPaMOTHOCTb
sBsenns (38 1) CIIOCOOBI €70 MEXaHMYECKOIO JIBHKEHHS. KOHTPOJIb, https://m.edsoo.ru/7f I[larpuoTnyeckoe
OIUCAHUSA e  OGcyxaeHue rpaHuil | IPaKTHIECKast 41a4a6 BOCITHTAHHE, TPYIOBOC
IIPUMEHUMOCTHA Mozenu | pabora BOCIIMTaHUE,
«MarepHuaabHas TOUYKay. 5KOJIOTMYECKOE
e  Onucanue MEXaHUYECKOTO BOCIIUTAHHE,
JBHOKCHHUS DPA3IMYHBIMH CIIOCO0AMU LIEHHOCTH HAYYHOTO
(ypaBHenue, Tabnuna, rpaduk). 1O3HAHMS

° AHanu3 XU3HEHHBIX CUTYallUH,

B KOTOPBIX OPOABIIICTCA
OTHOCHUTCIIBHOCTh MEXaHHUYCCKOTO
JBUXKXCHUA.

L4 Ha6J'IIO)16HI/Ie MEXaHHUYCCKOTI'O
JABHXCHHA TC1a OTHOCHUTCJIbHO
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Ne Paznen Tema Koa-Bo Buabl gesiTeJIbHOCTH KonTpoanb DJIeKTPOHHBIE OcHoBHbBIE
n/n 4acoB (uudposbie) HAIIPABJICHUSA
o0pa3oBaTeJibHbIE BOCIIUTATEJILHOM
pecypcsl NesATeJbHOCTH H
pyHkunonabHoI
TPAMOTHOCTH

pa3HBIX TEN OTCUETA.

. CpaBHeHHE nyTei u
TPACKTOPHHA JBMKEHUS OJTHOTO UTOTO
e Tela OTHOCHTENBHO pasHbIX Tel
OTCU€Ta.

o Anamm3 Tekcra [ammnes 00
OTHOCHUTEIFHOCTH JIBVOKCHUS,
BBITIOJTHEHWE 3aJlaHUil 10 TEKCTY
(cMBICIIOBOE YUTEHUE).

° OnpenenexHue cpenHei
CKOPOCTH CKOJILXECHHS Opycka WiH
IBWOKCHHUS IapuKa I10 HAKIOHHON
TIOCKOCTH.

e  Anamms u o0CyKIeHHE
croco0oB NpUOIKEHHOTO
OTIpeIeNIeHHsI MTHOBEHHOW CKOPOCTH.
. Onpenenenne CKOPOCTH
PaBHOMEPHOTO JIBIXEHHUS (LIapuKa B
KHUJIKOCTH, MOJIENTH JIIEKTPUIECKOTO
aBTOMOOMJIS | T.II.).

J Onpenenenne MyTH,
MPOUIEHHOT O 3a JIaHHBII
IIPOMEXYTOK BPEMEHH, U CKOPOCTH
Tena 1o rpaduky 3aBUCUMOCTH ITyTH
PaBHOMEPHOTO JIBAKCHHS oT
BpPEMEHH.

. OO6cyxaenne BO3MOYKHBIX
MIPUHIIAIIOB ~ JIEHCTBUSL  NPUOOPOB,
H3MEPSIONIIX CKOpOCTh
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Ne Paznen Tema Koa-Bo Buabl gesiTeJIbHOCTH KonTpoanb DJIeKTPOHHBIE OcHoBHbBIE
n/n 4acoB (uudposbie) HAIIPABJICHUSA
o0pa3oBaTeJibHbIE BOCIIUTATEJILHOM
pecypcsl NesATeJbHOCTH H
pyHkunonabHoI
TPAMOTHOCTH

(ctmaoMeTpoB).
e  BrunciceHue TYyTH U CKOPOCTU
npu PaBHOYCKOPECHHOM

HpHMOHHHeﬁHOM JBH)XCHUU TCJla.

. Ompenenenue MIPOMIEHHOTO
IIyTH U YCKOPEHHUS OBIKEHUS Tella
o rpaduKy 3aBUCHMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO
HpHMOHHHeﬁHOFO JABMKCHUSA TCJIa OT
BpPEMEHH.

o Onpenenenne yCKOpeHUs Tela
IIpY PaBHOYCKOPEHHOM JIBIDKEHUH 10
HAKJIOHHOM TIJIOCKOCTH.

. H3MepeHne nepuoia U 4acToThl
oOpaleHus Tena NOOKPY>KHOCTH.

° OnpenenexHue CKOpOCTH
PaBHOMEPHOTO [JBWXKEHHUS Tela II0
OKPY>KHOCTH.

° Pemenmne 3a71a4 Ha
onpezleneHI/Ie KHHCMATHUYCCKUX
XapaKTEPUCTUK MEXaHUYECKOI0
JBUKEHUS PA3JIUYHBIX BUIOB

° Pacno3naBanme "
pHUOIIKEHHOE onucaHue

Pa3IMYHBIX BUAOB MEXAHHYECKOTO
JBIDKEHHS B IPUPOJIE U TEXHHUKE (Ha
IpUMepax CBOOOAHO NaJarolluX Ted,
JBWKCHUS KUBOTHBIX, HEOCCHBIX
TeJI, TPAHCHOPTHBIX CPEACTB U AP.)
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Ne Paznen Tema Koa-Bo Buabl gesiTeJIbHOCTH KonTpoanb DJIeKTPOHHBIE OcHoBHbBIE
n/n 4acoB (uudposbie) HAIIPABJICHUSA
o0pa3oBaTeJibHbIE BOCIIMTATEJIbHOM
pecypcsl NesATeJbHOCTH H
pyHkunonabHoI
TPaAaMOTHOCTH
8.2 BzaumMoeiicTeue 19 . Habmromenne wu  oOcyxaeHue | Y CTHBIN OIPOC,

TCII

OTBITOB C [BIKCHHEM Tela MpHU
YMEHBIIIEHUH BIHUSHUASA IPYTUX Tell,
MPEMNATCTBYIONINX JTBUKECHUIO.

. Anamu3z Tekcta [lammmes c¢
OTHCaHUEM MBICJICHHOT'O
AKCIIEPUMEHTa, O0OCHOBBIBAIOIIETO
3aK0H WHEPIINN; BBITIOJTHCHHE
3aJlaHuil TI0 TEKCTy (CMBICIOBOE
YTCHHE).

. oOcyxeHne BO3MOKHOCTH
BBITIOJTHEHHUS 3aKOHA WHEPIMH B
pa3IMYHBIX CHUCTEMaX OTCUETA.

. Habmonenue wu oOcyxiaeHue
MEXAHUYECKUX SIBJICHUH,
MIPOUCXOMAIINX B CHCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM H
YCKOPEHHOM JIBUOKEHUH
OTHOCHUTEIHbHOKaOWHETA (PU3HUKHY.

. HelicTBUA C BEKTOpaMu CHII:
BBITIOJIHEHHE 3aJIaHUK 110 CIIOKEHHUIO
Y BEIYUTAHHUIO BEKTOPOB.

° HaoOmronenne n/unm
MIPOBEJICHUE OIIBITOB,
JIEMOHCTPHUPYIOIIUX 3aBUCUMOCThH

YCKOPEHHs Tella OT MPIIOKEHHONW K
HEMY CHJIBI 1 MacCHhI TeJa.

° Amnanus u o0bsICHEHUE SIBJICHUI
C HCHOJB30BAHMEM BTOPOTrO 3aKOHA

MpaKTHYECcKast
pabora,
MMHMChbMEHHBIHN
KOHTPOJIb,
KOHTPOJIbHAS
pabota
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Ne Paznen Tema Koa-Bo Buabl gesiTeJIbHOCTH KonTpoanb DJIeKTPOHHBIE OcHoBHbBIE
n/n 4acoB (uudposbie) HAIIPABJICHUSA
o0pa3oBaTeJibHbIE BOCIIUTATEJILHOM
pecypcsl NesATeJbHOCTH H
pyHkunonabHoI
TPAMOTHOCTH

HeroToHa.

. Pewenue 3a1a4 c
HCIONB30BAaHUEM BTOPOTO  3aKOHA
HeroToHa 1 paBuia CI0KEHUSI CHIL.
. Ompenenenue KECTKOCTHU
MPY>KUHEIL.

. AHanu3 cuTyaluuid, B KOTOPBIX
HaOIOJat0TCs yupyrue aedopmanumu,
U UX OOBSICHEHHE C HCIIOJIb30BaHUEM
3akoHa ['yka.

e  Pemenue 3ama4y c
HCHONb30BaHMEM  3akoHa  ['yka.
HccnenoBanrue 3aBHCUMOCTH  CHUIIBI
TPCHUA CKOJIbKCHU A oT CHJIBI

HOPMAaJIbHOT'O JaBICHUS.
OO6cyxneHne pe3yNbTaTOB
HCCIICJOBAHUS.

° Pemenne 3aja4 Ha

OTIpeJIeIICHIE Beca Tella B pa3IMIHBIX
YCIIOBUSIX.

° AHanu3 cui, IeUCTBYIOIIUX Ha
TEJI0, MOKOSIIEECs Ha OTOpeE.

o Onpenenenne HEeHTpa THKECTH
Pa3IUYHBIX TEJI.

. Omnpenenenne ko3 unrEHTa
TPeHHUS CKONIbXeHus. M3mepeHue
CWJIBI TPEHHUSI TTOKOSI.

° Pemenmne 3ajaq C
HCIIOJIb30BaHUEM  (OPMYJIBI  JIJIS
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Ne Paznen Tema Koa-Bo Buabl gesiTeJIbHOCTH KonTpoanb DJIeKTPOHHBIE OcHoBHbBIE
n/n 4acoB (uudposbie) HAIIPABJICHUSA
o0pa3oBaTeJibHbIE BOCIIUTATEJILHOM
pecypcsl NesATeJbHOCTH H
pyHkunonabHoI
TPAMOTHOCTH

CHJIBITPCHUS CKOJIBKCHUSL.
e  AHaju3 JBWKCHHS TEN TOJBKO
MoJi JCUCTBHEM CHJIbI TSDKECTH -
CBOOOJTHOTO Ma/ICHUS.

o OOBbsiCHEHHE  HE3aBHCHMOCTHU
YCKOpPEHHUSI CBOOOJHOTO MAJCHUS OT
MAacchl TeJa.

e  OrmeHKka  BETWYUHBI  CHJIBI
TACOTEHUSI, JEUCTBYHOLICH Mexay
JIBYMS TenaMu (7151 pa3HbIX Macc).

e  AHanu3 JBWXCHUS HEOECHBIX
TEJ MOJ JEHCTBUEM CHJIBI TSTOTCHHUS

(c UCIIOJIb30BaHUEM
JOTIOJTHUTENLHBIX HCTOYHHKOB
WHPOPMAILIUH).

e  Pemenne 3ama4y c
UCTIONIb30BaHUEM 3aKOHA

BCEMHUPHOTO TATOTEHUS M (POPMYIIBI
JUISL pacy€Ta CUJIbI TSHKECTH.

e  AHnamms OPHUTHHATIBHOTO
TEKCTA, OMUCHIBAIOIIETO MPOSBICHHUS
3aKOHAa  BCEMHPHOTO  TSATOTCHHUS,
BBIITOJTHECHUE SallaHI/Iﬁ o TEKCTY
(CMBICIIOBOE YTEHUE).

e  HaOmonmenue u oOcyxicHHE
OMBITOB IO HM3MECHEHHIO Beca Tena
MIPH YCKOPEHHOM JIBH)KCHUH.

. Ananmus YCIIOBHIA
BO3HUKHOBCHHS  HEBECOMOCTH H
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Ne Paznen Tema Koa-Bo Buabl gesiTeJIbHOCTH KonTpoanb DJIeKTPOHHBIE OcHoBHbBIE
n/n 4acoB (uudposbie) HAIIPABJICHUSA
o0pa3oBaTeJibHbIE BOCHUTATEILHOM
pecypcsl NesATeJbHOCTH H
pyHkunonabHoI
TPaAaMOTHOCTH
MIeperpy3KH.
8.3 3aKOHBI 9 ° HaGmogenne u obOcyxaeHue | Y CTHBIA ONPOC,
COXpaHEHUS OTIBITOB, JEMOHCTPUPYIOIINX | IPAKTUYECKas
nepegavy UMITyJIbCca npu | paboTa,
B3aMMOJICHCTBUU Te, 3aKOH | MUCbMEHHBIN
COXpaHEHUS UMITYJIbCa 1pu | KOHTPOJIb

a0COIOTHO YIPYTOM H HEYNPYTroM
B3aUMOJICUCTBHUU TeJl.

. Ananus CUTYyaLU B
OKpY>Karomen KA3HU c
HCIIOJIb30BaHUEM 3aKOHa
COXpaHEHHUs UMITyJIbCa.
Pacno3naBanue SIBIICHUSL

PEaKTUBHOTO JABMXXCHUS B IPUPOJIE U
texanke (MC — Ounomorus).

. IIpumenenue 3aKOHa
COXpaHEHUs] UMILyJbca JUIsl pacuéra
pe3yabTaTOB B3aUMOJEUCTBUSA Tel
(Ha npuMepax HEYNpPYyroro
B3aUMO/JIEUCTBUA, YIIPYroro
LEHTPAJIHHOTO B3aMMOICHCTBHS IBYX
OJIMHAKOBBIX TEJ, OJHO U3 KOTOPBIX

HETIOABHKHO).

. Pewenne 3a7a4 c
HCIIOJIb30BaHHUEM 3aKOHa
COXPaHCHUSUMITYJIbCA.

o Omnpenenenune pabOTHl  CHIIBI
YyIOPYroCTH Tpu ToAbEME Trpys3a ¢
WCTIONIb30BAaHHEM HEMOABM)KHOTO |
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n/n

Pa3nen

Tema

Koa-Bo
4acoB

Buanl gegreibHOCTH

KonTpoanb

DJIeKTPOHHBIE
(uudposbie)
o0pa3oBaTeJibHbIE

pecypcsbl

OcHoBHbBIE
HaNpaBJIeHUs
BOCITUTATEILHOM
JeITeJIbHOCTH U
pyHkunonabHoI
TPaAaMOTHOCTH

MOJIBU>KHOTOOJIOKOB.

. N3mepenne MOMHOCTH.

. N3mepenue MOTEHIUAIBHOU
SHEPTUH YIpPYyro AeGopMUPOBAHHOMN
MPY>KUHEL.

. Nsmepenue KUHETUYECKOU
SHEpPruM Tena Mo JJUHE TOPMO3HOTO
MyTH.

. DKCINEPUMEHTAIBHOE
CpaBHEHHUE M3MEHEHHUS
NOTEHIIMATbHOM M  KHHETHYECKOM
SHEpPruil Tejla TMpU ABWKEHUH IO
HaKJIOHHOM MJIOCKOCTH.

o OKcrnepuMeHTa bHas MpoBepKa
3aKOHA COXpPaHEHUSI MEXaHUYECKOM
SHEPTHUH MIPU CBOOOTHOM IaJICHUH.

. [Ipumenenue 3aKOHa
COXPAHEHUSI MEXaHWUYECKOW SHEPIHH
U8 pacy€ta TMOTEHUUATIBHOW U
KHWHETUYECKOUN HEpruii Tena.

J Pemenne 3a1a4 c
HCIIOJIb30BAaHUEM 3aKOHA COXPaHEHUS
MEXaHHYECKOW YHEPTHH.

9.1

Paznen 9.
Mexannueckue
KoJedoanus (144)

Mexanunueckue
KoJie0aums

) HaOmronenne koiiebaHuii 1oz
JIEHCTBUEM CHJI TSDKECTH UYyIPYTOCTH
u 0OHapyKEeHHE TOA00HBIX
KoJe0aHUil B OKpYXKArOIIeM MUpe.

. Amnanmu3 kojieOaHWi Tpy3a Ha
HUTH W Ha npyxuHe. Onpenenenue

YerHplil - ompoc,
IMMCHhMEHHBIHN
KOHTPOJIb,
MpaKTU4YeCKast
pabora

CchbUIKa 1S yIUTeIIS:
bubmuorexka  IJOK
https://m.edsoo.ru/7f
41a4a6

EcrecTBeHHOHayuYHas
TPaMOTHOCTh
OCTeTHYECKOe

BOCIIUTAHUE,
LICHHOCTHU HAY4YHOTO
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n/n

Pa3nen

Tema

Koa-Bo
4acoB

Buanl gegreibHOCTH

KonTpoanb

DJIeKTPOHHBIE
(uudposbie)
o0pa3oBaTeJibHbIE

pecypcsbl

OcHoBHbBIE
HaNpaBJIeHUs
BOCITUTATEILHOM
JeITeJIbHOCTH U
pyHkunonabHoI
TPaAaMOTHOCTH

9.2

Y4aCcTOTHI KoJIeOaHuit
MaTeMaTHYECKOTO W TPYXHHHOTO
MasTHAKOB.

e HaOmogenne u oOBSICHCHHE
siBIICHUsI pe3oHaHca. VccnemoBaHue
3aBUCHUMOCTH TIEpHOJA KOJeOaHUi
MOJIBEIICHHOTO K HUTH Tpy3a OT
JUTHHBI HATH.

. [IpoBepka HE3aBUCUMOCTH
nepuoja KoyieOaHuit rpys3a,
MOJIBEIICHHOTO K JIGHTE, OT MAacChl
rpysa.

e  HaOmonenue u oOcyxaeHHE
OTIBITOB, JEMOHCTPUPYIOIINX
3aBUCHUMOCTh TMEpHOJa KOJIeOaHuit
MPY)XKHHHOTO MAasTHHKA OT MacChl
Ipy3a U XKECTKOCTHU IPYKUHBI.

e  [IpuMeHEHHE MAaTEMATHYECKOTO
W NPYXHHHOTO MAasTHHKOB B
KayecTBE MOJCNeH sl OMUCaHHS
KOJICOAHUH B OKPYKAFOIIEM MUDE.

e  Pemenue 3amad, CBSI3aHHBIX C
BBIUUCIICHHEM HITH OIICHKOW YacTOTHI
(nepuona) koneOaHUiA.

Mexanuyeckue
BOJIHBI. 3BYK

. OO6napyxeHue u aHanm3
BOJIHOBBIX SIBJIEHUI B OKpYXaroleM
MHUpe.

. HaGmonenue
pacnpoCTpaHeHHsT MPOAOIBHBIX U

YerHeii - ompoc,
IMMCHhMEHHBIHN
KOHTPOIIb,
MpaKkTUYeCKas
pabora,

IIO3HaHUA

48




n/n

Pa3nen

Tema

Koa-Bo
4acoB

Buanl gegreibHOCTH

KonTpoanb

DJIeKTPOHHBIE
(uudposbie)
o0pa3oBaTeJibHbIE

pecypcsbl

OcHoBHbBIE
HaNpaBJIeHUs
BOCITUTATEILHOM
JeITeJIbHOCTH U
pyHkunonabHoI
TPaAaMOTHOCTH

MIOTIEpEYHbIX BOJH (Ha MoOJenu) Hu
oOHapyXeHHE AaHAJIOTUYHBIX BHIOB
BOJIH B IMpHUpone (3BYK, BOJSHBIC
BOJIHBI).

J Brruucnenne AMMHBI BOJNHBI U
CKOpOCTH pacnpocTpaHeHust
3BYKOBBIX BOJIH.

o OKcnepuMeHTaIbHOe
onpesieNeHre  TpPaHULl  YacTOTHI
CJIBIIIMMBIX 3BYKOBBIX KOJIEOaHHH.

J Habmonenue 3aBUCHUMOCTHU
BBICOTBI 3ByKa OT YacTOThl (B TOM
qHcie c HCIIOJIb30BaHUEM
MY3BIKQJIbHBIXUHCTPYMEHTOB).

) HaOmronerne u  oOBACHEHHE
SIBICHHS aKyCTHYECKOIOPE30HAHCA.

. Ananus OPUTMHAIBHOTO
TEKCTa, MHOCBSIIEHHOI'O
HCIIONb30BAaHUIO 3ByKa (wmm
yIBTPa3ByKa) B TEXHUKE
(ax0noKanus, yIBTPa3ByK B
MEIUIMHE W Jp.); BBIIOJIHEHUE
3aJaHUd TI0 TEKCTy (CMBICIOBOE
YTCHHE)

KOHTPOJIbHAS
pabota

10.1

Paznen 10.
J1eKTPOMATHUTH
oe TmoJjie u
3JIEKTPOMATHUTH
bIe BOJIHBI (154)

DIeKTPOMarHUTH
ast MHLyKIUS

10

. ITocTpoenue
00OCHOBBIBAIOIIUX
JJEKTPUIECKOTO |
TOJICH.

paccyxJIeHuH,
B3aNMOCBSI3b
MAarHUTHOTO

YerHplil  ompoc,
IMMCHhMEHHBIHN
KOHTPOIIb,
MpaKkTUYeCKas
pabora

CchbUIKa 1S yIUTeIIS:
bubmuorexka  IJOK
https://m.edsoo.ru/7f
41a4ab

EcrecTBeHHOHayuYHas
TPaMOTHOCTh
[Tarpuorruueckoe
BOCIIUTaHUE, TPYAOBOE
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n/n

Pa3nen

Tema

Koa-Bo
4acoB

Buanl gegreibHOCTH

KonTpoanb

DJIeKTPOHHBIE
(uudposbie)
o0pa3oBaTeJibHbIE

pecypcsbl

OcHoBHbBIE
HaNpaBJIeHUs
BOCITUTATEILHOM
JeITeJIbHOCTH U
pyHkunonabHoI
TPaAaMOTHOCTH

DIEeKTPOMarHuTH
oe Tose u
3JIEKTPOMAarHuHbI
€ BOJIHbI

o OKclnepuMeHTaIbHOe H3Yy4eHHe
CBOMCTB 3JIEKTPOMArHUTHBIX BOJH (B
TOM YHCJIE C IOMOLIbI0 MOOUIIBHOTO
tenedoHa).

o Ananus PEHTI€HOBCKUX
CHUMKOB UY€JIOBEYECKOI'0 OPraHN3Ma.
° Anammz TEKCTOB,
OIMCBHIBAIOIINX NPOSIBIICHUS
JJIEKTPOMAarHUTHOIO H3JIyYCHHS B
MIpUpOJIE: J)KUBbIE  OpTaHHU3MBI,
U3ITY4YEHUs HEOECHBIX Tel
(CMBICTIOBOGUTEHHUE).

° Pacno3naBanue u  aHanus
Pa3IUYHBIX IPUMEHEHHUH
3NEKTPOMAarHUTHBIX BOJIH B TEXHUKE.
e  Pemenue 3ama4y c
UCHONb30BaHueM  GopMyn  uis
CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH,
JUTHHBI BOJTHBI HYaCTOTHI CBETA

BOCITMTaHUE,
9KOJIOTHYECKOE
BOCIIMTaHUE, IICHHOCTH
HAay4YHOTO [MO3HAHUA

Pazngen 11.
CBeToOBBIC
siBjieHusn (14 4)

3aKOHBI
pacnpocTpaHeHHS
cBeTa

e  HaGmopaenue OTIBITOB,
JIEMOHCTPHUPYIOIIUX SIBIICHUE
MPSAMOJIMHEWHOTO PACIPOCTPaHEHUS
cBera (BO3HMKHOBEHHE TEHH U
MOJIyTeHH), WU HMX HHTEPIpETaIHs C
WCIIOJIb30BAHUEM TIOHSTHS CBETOBOTO
Tyda.

. OOBsICHEHUE U MOJICTUPOBAHUC
COJTHEYHOTO Y JIYHHOT03aTMEHUH.

e  lccrmenoBaHue  3aBHUCHMOCTH

YerHelll  ompoc,
MMHCHbMEHHBIH
KOHTPOITb,
MIpaKTUYECKast
pabora

CcbUIka 1 yIUTeNst:
bubmuoreka  IJOK
https://m.edsoo.ru/7f
41a4a6
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n/n

Pa3nen

Tema

Koa-Bo
4acoB

Buanl gegreibHOCTH

KonTpoanb

DJIeKTPOHHBIE
(uudposbie)
o0pa3oBaTeJibHbIE

pecypcsbl

OcHoBHbBIE
HaNpaBJIeHUs
BOCITUTATEILHOM
JeITeJIbHOCTH U
pyHkunonabHoI
TPaAaMOTHOCTH

11.2

yria OTPaKEHHUs CBETOBOIO Jiyya OT
yTiia maIeHusl.

. N3yuenune CBOICTB
n300paKeHHusT B IUIOCKOM 3epKalle.
Habmronenue u 00ObsICHEHHNE OIBITOB
[0 TIOJYYCHUIO W300pakeHUH B
BOTHYTOM H BBITTYKIIOM 3epKajiax.

° HabOmronenue u  oOBscHEHHE
OMBITOB IO MPEJOMJICHHIO CBETa Ha
TPaHUIE Pa3UYHBIX Cpell, B TOM
YHCIIE OIIBITOB C ITOJIHBIM
BHYTPEHHHUM OTPAXKECHUEM.

° HccnegoBanne  3aBHCHMOCTH
yrja MpeoMIICHUsT OT yria MajaeHUs
CBETOBOTO JIyda Ha  TpaHUIC
«BO3ILyX—CTEKJIO».

° Pacno3naBanue SIBJICHUM
OTpa)KeHI/ISI nu HpeJIOMJ'IeHI/ISI CBC€Ta B
MOBCEJIHEBHON JKU3HH. AHAIHN3 H
OOBSICHEHHE SBJICHUS ONTHYECKOIO
MHUpaxa.

. Pemenue 3a7a4 c
HCIOJIBE30BaHUEM 3aKOHOB
OTpaKCHUSU PEJIOMJICHHSI CBETA.

JIuH3el 1
OIITHYECKUE
mpudOpEI

e Jlomyyernne wu300pakeHHd cC
TTOMOTIIBIO cobuparomeit u
pacceuBaroIieil JIMH3.

e  OmnpeneneHue (oKycHOTO
paccTOSIHUSI M ONTHYECKOW CHJIBI

YerHei - ompoc,
MpaKTUYECKast
pabora,
MMHCHbMEHHBIH
KOHTPOJITb
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Ne Paznen Tema Koa-Bo Buabl gesiTeJIbHOCTH KonTpoanb DJIeKTPOHHBIE OcHoBHbBIE
n/n 4acoB (uudposbie) HAIIPABJICHUSA
o0pa3oBare/ibHbIe BOCHUTATEILHOM
pecypcsl NesATeJbHOCTH H
pyHkunonabHoI
TPaMOTHOCTH
coOuparoiei JINH3KI.
e  AHanu3 YCTpOKCTBA u
MPUHINATIA  JEWCTBHSA  HEKOTOPBIX
ONTUYECCKUX puOOpOB:
¢doroanmnapara, MHUKpPOCKOTIA,
teneckoma (MC —  Owmomorus,
ACTPOHOMHUS).
e  Ananu3 ABJICHHN OJIM30PYKOCTH
W JAIbHO30PKOCTH,  TNPHHIUIMA
neiicteust oukoB (MC — Guonorus).
11.3 Paznoxenue 2 . HaGmofienne 1mo pasjiokeHuro | YCTHBIM  OIpoc,
OeIoro cBera B 6enoro cBeta B criektp. HabumoaeHue | MUCbMEHHBIN
CIICKTp u 00bsICHEHHE OTIBITOB 1o | KOHTPOJIb,
MOJYYeHUIO0  0eroro  cBeTa MpH | MPaKTHYeCKas
CJIO)KEHUH CBETa Pa3HBIX IIBETOB. pabota
e IlpoBenenne wu oOBsICHEHHE
OMBITOB TI0 BOCHPHUATHIO I[BETA
MPeIMETOB MpH WX HAOIIOJACHUH
Yyepe3 LBETOBbIC GUIBTPHI (IIBETHBIE
OYKH).

12.1 | Pa3men 12. Hcnyckanue u 4 ° OO6CyXIeHne Leld  ONbITOB | YCTHBIM  ompoc, | Ccblika U1 yauTeNs: EcrecTBeHHOHay4YHas
KBanrtoBbie MIOTJIOLICHNE Pezepdopna mo  wccrnenoBaHMO | MPAKTUYECKAs bubmmoreka  LIOK IpaMOTHOCTb
siByieHns (16 1) CBETa aTOMOM aTOMOB, BBIJBW)KEHUE TUIOTE3 o | paboTa https://m.edsoo.ru/7f I'paxaaHckoe

BO3MOJKHBIX PE3YyJIbTATaX OIBITOB B 41a4a6 BOCIIUTaHUE,
3aBUCUMOCTH OT TPEAIoIaraeMoro NaTPUOTHYECKOE
CTPOCHUS aTOMOB, (HOpMYJIHPOBaHHE BOCITUTAHUE,
BBIBOZIOB U3 PE3yJIbTATOB OIBITOB. 9KOJIOTHYECKOE

. ObcyxneHue  MPOTHBOPEUHI BOCITUTAHUE,
IUJAHETAPHOH MOJENHM  aToMa | [IEHHOCTH HAYYHOTO
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Ne Paznen Tema Koa-Bo Buabl gesiTeJIbHOCTH KonTpoanb DJIeKTPOHHBIE OcHoBHbBIE
n/n 4acoB (uudposbie) HAIIPABJICHUSA
o0pa3oBaTeJibHbIE BOCIIMTATEJIbHOM
pecypcbl AesITeIbHOCTH U
pyHkunonabHoI
TPaAaMOTHOCTH
OCHOBaHMM 1 rumnore3sl bopa o MO3HAHUA
CTaIlMOHAPHBIX OPOUTAX IJIEKTPOHOB.
e  HaOmronmeHue CIUIONIHBIX H
JINHEHYaThIX CIHEKTPOB M3JIy4YEHUs
paznuuHbix BemiecTB. OOBSICHEHUE
JINHEWYAThIX CIEKTPOB U3JIyUYCHHUS.
12.2 Crpoenne 6 e  OO6cyxneHue BO3MOXKHBEIX | YCTHBIM  OIpOC,
aTOMHOIO s1pa THUIOTE3 O MOJCIISIX CTPOCHUSAApa. IIpaKTHYCCKasd
e  Ompenenenue cocTapa saep no | pabora,
3aJJaHHBIM MAacCCOBBIM U 3apsI0BbIM MCbMEHHBIH
ypcjiaM W 110 TOJOXKEHHWK B | KOHTPOJIb

MIEPUOANYECKON CUCTEME 3JIEMEHTOB
(MC — xumus).

. AHanu3 W3MEHEHHUs CcocTaBa
sapa W €ro  TOJOXEHUS B
MIEPUOANYECKON CUCTeMEe TIpH  O-
paaroaktuBHOCTU(MC — XUMUS).

. HccnenoBanue  TpekoB  a-
YacTuIl 10 TOTOBBIM(oTOrpadusm.

e  OOHapyXeHHE U HU3MEpEHHE
panuanuoHHoro ()oHa C MOMOIIBIO

JI03UMETpA, OlleHKa ero
MHTEHCUBHOCTH.

° Ananus OMOJIOTHYECKHUX
W3MEHEHUH, TMPOUCXOMAMUX  TIOJ
JIeCTBHEM PaaNOaKTUBHBIX

myaeanii (MC — Ouosorus).
. Hcnons3oBanue
paJIMOAKTUBHBIX  M3ITyYCHHUH B
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Ne Paznen Tema Koa-Bo Buabl gesiTeJIbHOCTH KonTpoanb DJIeKTPOHHBIE OcHoBHbBIE
n/n 4acoB (uudposbie) HAIIPABJICHUSA
o0pa3oBare/ibHbIe BOCIHUTATEJLHOI
pecypchbl HesATeJIbHOCTH U
pyHkunonabHoI
TPaMOTHOCTH
meuimae(MC — Ouostorus)
12.3 Snepubie 6 e  Pemenue 3a1a4 c | Yerusiit  ompoc,
pcaknuu HCIOJB30BaHUEM 3aKOHOB | NTUCbMEHHBIN
COXpaHCHHUSI MACCOBBIX M 3apsIOBBIX | KOHTPOIIb,
YHCesl Ha OINpeNeeHUe Pe3ysbTaToB | MPaKTHIeCKast
SIIEPHBIX peaxuui; a”anu3 | pabora,
BO3MOXXHOCTH WJIM HEBO3MOXKHOCTH | KOHTPOJIbHAs
SIIEPHON PEaKIIMU. pabota
J OreHka 3HEpPruu CBS3U S1ep C
HCIIOJIb30BaHHEM (dhopmybl
OUHIITEHHA.
e  OOcyxneHue MEePCIICKTHB
WCTIOJIb30BaHUS YIPaBIISIEMOTO
TEPMOSIJIEPHOTO CHHTE3A.
e  OOcyxneHHe IPEUMYIIECTB M
9KOJIOTHYECKUX IPOoOIeM, CBI3aHHBIX
c spepHoil sHeprerukot (MC —
9KOJIOTHSA).
13.1 | Paspen 13. Cucrematusanust 5 e  BrmonHeHue yueOHbIX | YCTHBIA  onpoc, | CebUIKa il yuuTeris:
IMoBTOpUTENBLHO- | 1 0000IICHHE 3a/1aHui, TPEOYIOLMX JEMOHCTPALMK | ITMCbMEHHbIH bubmuoreka  1L[OK
0000 aommii MIPEeIMETHOTO KOMIIETEHTHOCTEH, KOHTPOJIb, https://m.edsoo.ru/7f
Moay.b (S 1) COZIePIKaHMs 1 XapaKTepU3yIOLIHX IPaKTUIeCKast 41ada6
OTTbITa €CTECTBEHHOHAYYHYIO TPAMOTHOCTh: | paboTa

JESITENIHOCTH,
MPHOOPETEHHOTO
MIPY U3YUYECHUH
BCEro Kypca
l1)36370 87

- HPHUMCHCHHA MOJTYYCHHBIX 3HAHUH

JUTSt Hay4HOT'O 00BsICHEHHS
(hm3maecKux SIBJIEHUMN B
OKpY>Karolen npupozae u

HOBCG}IHGBHOﬁ JKHN3HHM, a TaKXKeC
BBISIBJICHUA (I)I/I3I/I‘-ICCKI/IX OCHOB psAga
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Pa3nen
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Koa-Bo
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Buanl gegreibHOCTH

KonTpoanb
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OcHoBHbBIE
HaNpaBJIeHUs
BOCITUTATEILHOM
JeITeJIbHOCTH U
pyHkunonabHoI
TPaAaMOTHOCTH

COBPEMEHHBIX TEXHOJIOTUH;

- NPUMEHEHUSA OCBOECHHBIX
SKCIEPUMCHTAIBHBIX YMEHMM ISt
HCCeIoBaHus (PU3UUCCKUX SBJICHUH,
B TOM 4YHCJIE AJIsl NPOBEPKU TUIIOTE3
U BBISIBJICHUSI 3aKOHOMEPHOCTEH.

. Pemenue pacuy€THbIX 3amay, B
TOM qucie MIpeINOoJIaratouux
WCTIONIb30BaHNe (DM3MUECKON MOIETH
U OCHOBAaHHBIX Ha COAEp>KaHUU
Pa3NUYHBIX pa3/ieioB Kypca GU3UKH.
° Brimonnenne u 3almuTa
TPYIIOBBIX WA WHAWBUAYaTbHBIX
MPOEKTOB, CBSI3aHHBIX c
coJiep)kaHueM Kypca (QpH3HKH.

UTOoro

102

55




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

1. Yuebnuk «®wusuka. 7 kiaaccy, aBropsl [lepeimkun .M., UBanos A.U.., AkuronepHoe o6mectBo «M31aTenbcTBO
«IIpocseniennen, 2022 roa.

2. YyeOHuk «®Puzuka. 8 kiaccy, aBtopsl [lepoimkun 11.M., MiBanos A.U.., Akunoneproe oOuiectBo «M31aTeabcTBoO
«IIpocsemiennen, 2022 roa.

3. Yuebnuk «dusuka. 9 xinaccey, asropsl [lepoikun .M., Banos A.U.., AkunonepHoe o0miectBo «M3aarenbeTBo
«IIpocsemiennen, 2022 roa.

METOAUYECKHUE MATEPHAJIBI IJIS1 YYUTEJIA

1. ®uszuka. Tectol. 7-9 knacc (aBTopsl: H. K. Xannanos, T. A. XanHaHOBa).

2. ®usuka. CaMocTosTENbHBIE U KOHTPOJIbHBIE paboThl. 7-9 kiacc (aBTopsl: A. E. Mapow, E. A. Mapon). — M.:/Ipoda, 2016

3. ®usuka. [unaktuueckue matepuansl. 7-9 kiacc (aBropsl: A. E. Mapon, E. A. Mapon). — M.: JIpoga, 2018

4. ®uzuka. Jlnarnoctuueckue padbotel. 7-9 kinace (aBTopsl: B. B. lllaxmarosa, O. P. Hledep). — M.: Ipoda,2018

5. ®usuka. COopHHK BOMPOCOB U 3a7a4. 7-9 knacc (aBTopsl: A. E. Mapon, E. A. Mapown, C. B. Ilo3oiickuit). — M.: JIpoda, 2017

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

Ne HasBanwue caiita DIEeKTPOHHBIN apec

1. Konnexmus 1JOP http://school-collection.edu.ru

2. [Komnekuust «EcTecTBEeHHOHAYUHBIE SKCIIEPUMEHTHI»: (hPr3HKa https://elementy.ru/catalog/t2/Fizika -

3. [Mup dusuku: pU3NIECKHii SKCIIEPUMEHT http://demo.home.nov.ru

4.  |Cepsep kadenpsl obuieii puznku puzpaxka MI'Y: puszndyeckuil pakKTUKYM U IEMOHCTPALIUH htto://genohys.Dhys.msu.ru

5. |Ypoku 1o MONEKYISIpHOU PU3nKe http ://marklv.narod.ru/mkt

6. |Pu3nka B aHUMAaLMSIX. http://ohysics.nad.ru

7.  |AHTEpHET ypOKH. http://www.interneturok.ru/distancionno
8.  |®u3suka B OTKPBITOM KOJIJIEIKE http://www.physics.ru

9. [azera «®usuka» Uznarensckoro goma «llepBoe ceHTAOps» http://fiz.1september.ru
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10.  [Komnekmus «EcTecTBeHHO-HAYYHBIE SKCIIEPUMEHTB): (PU3UKa http://experiment.edu.ru
1. BupTyanbHbIi METOAUYECKUY KaOUHET yuuTesst GU3UKHA U aCTPOHOMHUH http://www.gomulina.orc.ru
12. 3agaun 1o (GU3MKE C PeIICHUSIMHU httD://fizzzika.narod.ru
13. 3aHuMaTebHas (PU3uKa B BOIIPOCAX M OTBETAX: CalT 3aciykeHHoro yuurtelss PO B. Enpxkuna http://elkin52.narod.ru
14. 3aouHas (pu3uKo-TexHU4ecKas mkosa npu MOTU http://www.school.mipt.ru
15. Kabunet pusuku Cankr-IlerepOyprckoit akageMun MOCTIUIIIOMHOTO T1€1arOTHYECKOT0 http://www.edu.delfa.net

o0Opa3oBaHUs

16. Kadenpa n naboparopus puzuku MHUOO http://fizkaf.narod.ru
17. KBaHT: HayYHO-IOMYJISPHBIN (PU3NKO-MaTEeMaTUYECKUH KypHAI http://kvant.mccme.ru
18. HMHpopManimoHHbBIE TEXHOJIOTHH B IpenoaaBaHuu ¢usuku: caut U. 5. dununmnoBoi http://ifilip.narod.ru
19. KrnaccHas gusuka: cait yuurens ¢usuku E. A. bannunoit http://class-fizika.narod.ru
20. KpaTkuii cipaBOYHUK 1O (pU3HUKE http://www.physics.vir.ru
21. Mup Gu3UKu: GU3HUECKUI SKCIEPUMEHT http://demo.home.nov.ru
22. OO6pazoBatenbHbIN cepBep «OnTHKaY http://optics.ifmo.ru
23. OOyuaronme TpEXypoBHEBBIE TECTHI 10 pu3uke: cailT B. W. Perenpmana http://www.physics-regelman.com
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