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MNOACHUTEJIBHASA 3AIIUCKA

[Tporpamma 1o ¢pu3nKe Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMsI COCTABICHA HA OCHOBE
MOJIOKEHUH U TpeOOBAaHUH K pe3yabTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBaresibHOM Mporpammel, rpeAcTaBieHHbIX B DI'OC OO0, a Takxke ¢ yuéTom
denepanbHON padoueit mporpaMmbl BocuTanus 1 KoHIenuu npenoiaBanus yaeoOHoro
npenmera «Pu3nKa.

HopmaTuBHO-IpaBoOBOE U JOKYMEHTA/ILHOE 00ecnedeHue 00pa30BaTeILHOr0 Mpoiecca

—  @enepanbhblii 3ak0H oT 29.12.2012 No 273-03 «O6 obpaszoBanuu B Poccuiickoii
denepanun» (B JSHCTBYIOMIEH PEIAKIINAN);

— VYka3 npesugenta Poccuiickoit @eaepannn ot 21.07.2020 Ne474 «O HanMOHAIBHBIX
nensix passutus Poccuiickoit @enepaunu Ha nepuon 10 2030 roga»;

— [lacnoprt HanmoHnansHOrO npoekra «O0pazoBaHue», yTBepxkaeH npe3uauymom CoBera
npu Ilpesunente Poccuiickoit ®enepanuu IO CTPATErM4ECKOMY Pa3BUTHIO U
HAI[MOHAJBHBIM IpoekTaM (mpoTokoa Ne 16 ot 24.12.2018);

— IIpuxa3z MunucrepctBa npocsemienus Poccuiickoit @enepaunu ot 31.05.2021 roga Ne
287 «OO0 yTBepkIeHUH (perepaJbHOr0 TIOCYIapCTBEHHOIO 00pa30BaTEIbHOrO
CTaHJapTa OCHOBHOTI'O 00Iero 00pa30BaHUmY;

— IIpuxa3z MunucrepctBa npocsemienust Poccuiickoit @enepanuu ot 18.07.2022 Ne 568
«O BHeceHMHM U3MEHEHHMH B (eaepalbHbIi TOCYAApCTBEHHBI 00pa30BaTEbHBIN
CTaHJapT OCHOBHOI'O 0011ero 00pa3oBaHUs»

— IIpuxa3z MunucrepctBa npocseuienust Poccuiickoit @enepannu ot 18.05.2023 Ne 370
"O0 yrBepkIeHun (enepaabHO 00pa3oBaTEBHON MPOrpPaMMbl OCHOBHOTO OOIIErO
obpazoBanus"

— IIpuxa3z MunucrepctBa npocseuienust Poccuiickoit @enepanuu ot 22.03.2021 Ne 115
«O0 yTBEep)KIEHUU TOpsiAKa OpraHu3allid M OCYIIECTBIEHUS 0O0pa30BaTeIbHON
NEeSITeIbHOCTM MO0  OCHOBHBIM  00leoOpa3zoBaTelbHBIM  IporpamMmaMm — —
00pa3oBaTeNbHBIM ITpOorpaMMaM Ha4aJIbHOTO OOIEr0, OCHOBHOTO OOIIETO W CPEAHETO
o011ero o0Opa3oBaHUsY;

— IIpumepnas ocHOBHasi 0Opa3oBaTesibHAs TporpaMmMa OCHOBHOTO OOIIEro 00pa3oBaHus,
0/100peHa penennemM deneparbHOro yae0HO-METOAMYECKOT0 00bEIMHEHUS TTO 001IIeMYy
obpazoBanuto (mpotokon Nel/22 ot 18.03.2022)- http://fgosreestr.ru ;

— IlpumepHas mporpamMma BOCHHMTaHHUS, oJoOpeHa pelieHueM (QenepanbHOro ydyeGHo-
METOAMYECKOro O00BbeMHEHHUsT Mo o0meMy oOpa3oBaHuto (mpoTokosn Ne2/20 ot
02.06.2020);

— IIpumepnas pabodast mporpaMma OCHOBHOTO 001Iero o0pazoBaHus 1Mo ¢pusnke s 7-9
KJIacCOB 00pa30BaTeNIbHBIX OpraHu3aiuil (ogoopeHa pemenueM genepaibHOro yueoHo-
METOJMYECKOT0 00BEAMHEHHS 10 00IeMy 00pa3oBaHut0, TPOTOKOT OT 27.09.2021 Ne
3/21);

—  YHuUBepCaNbHBIH KOJU(PHUKATOP paclpenelNéHHBIX TI0 KiaccaM MPOBEPSIeMbIX
TpeOoBaHUIl K pe3yibTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTelIbHON MIpOrpaMMbl
OCHOBHOT'O O0IIIEro 00pa30BaHMUs M 3JIEMEHTOB COJEpXaHUA IO (QHU3UKE, 0A00peH
pemieHueM  (QenepalbHOr0  y4eOHO-METOAMYECKOro OObEeIMHEHUs Mo Oo0IeMy
oOpa3zoBanus (porokon Nel/21 ot 12.04.2021);

— IlocranoBnenue [7aBHOTO TOCYAapCTBEHHOIO CAHMTAPHOIO Bpada Poccuilckon
Oenepanuu ot 28 ceHtaops 2022r. Ne 28 «O6 yrBepxaeHnn canutapHbix npasui CII
2.4.3648-20 «CaHUTapHO-3MHUIEMHOJIOTUYECKHEe TpeOOBaHUS K  OpraHu3alusIM
BOCITUTAHUS U O0YYEHUS, OT/IbIXA U O3/IOPOBJICHUS JIETEH U MOJIOJEKI,;

— Ilpukaz MunucrepcrBa Tpyna u coumanbHou 3amuTel Poccuiickoir ®exepauuu OT
18.10.2012 Ne544n «OO6 ytBepkaeHuH mpodeccuoHanbHoro cranpapra «llemaror



http://fgosreestr.ru/

(memarormyueckasi JAEATENBHOCTh B cdepe JIOIIKOJIBHOTO, HayaJbHOTO O0OLIero,
OCHOBHOT'O OOIIIETO, CpeTHero 00I1ero oOpa3oBanusi) (BOCIIUTATEb, YUUTENb)»;

— IIpuxa3z Munucrepcrsa Ilpocsemenuss PO ot 21.09.2022 Ne858 «OO0 yTBepKaeHUU
benepanbHOro nepeyHs: yueOHUKOB, AOMYIIEHHBIX K MCIOJIb30BAHUIO MPU peaiu3aluu
HUMEIOIIMX T'OCYIapCTBEHHYIO aKKPEIUTALINIO 00pa30BaTeIbHbIX IPOrpaMM HaYaJIbHOTO
o0IIero, OCHOBHOTO OOINEro, CpeaHero oomero o0pa3oBaHUS OpraHU3aAIUSIMU,
OCYILECTBIISIOUIMMUA 00pa30BaTEIbHYIO JEATEIBHOCTh M YCTAHOBICHHS NPEIETBbHOTO
CPOKa K HCII0JIb30BAHUIO YUEOHUKOBY;

— IIpuxaz MunoOpuayku Poccum ot 09.06.2016 Ne 699 «OO6 yTBep:KIeHHH IMEpeyHs
OpraHu3aIfii, OCYIECTBIISIONINX BBITYCK YU€OHBIX TOCOOMH, KOTOPBIE TOMYCKAIOTCA K
UCIOJIB30BAHUIO TIPU peanu3aliyl HMEIOUIMX TOCYJapCTBEHHYIO aKKpEAUTAIUIO
00pa3oBaTeNbHBIX MPOTPaMM Ha4YaJIbHOTO OOIIEr0, OCHOBHOTO OOIIET0, CPEIHEro
o01ero oopa3oBaHUs»;

— Ilpukaz MunucrepcrBa Tpyna M conuanbHOM 3amuthl Poccuiickon denepanuu or
18.10.2013  No544n  «O06  yTBepkIeHUH  TPOPECCHOHATBHOIO  CTaHIapTa
«[lenaror(mnemarornyeckas JAesITeILHOCTD B cepe TOIIKOIHLHOT0, HauaibHOTro O0IIIero,
OCHOBHOT'O 00IIIETro, CPeTHETO 001Ier0 00pa30oBaHus)(BOCIIUTATEIb, YIUTEIb))

—  Crparerus pa3Butusa Bocniutanus B Poccuiickoit ®enepaunu Ha nepuon 10 2025 roga
(Pacnopspxenue [IpaBurensctBa PO ot 29.05.2015 Ne 996-p);

— Tlonoxxenue o cucreMe oreHUBaHUs Y4eOHBIX pe3ynbTaTtoB o0yueHust MAOY COLI Ne
36 r.Tomcka;

[Iporpamma PazButus MAOY COILL Ne36 r. Tomcka (2019-2023rr), [IpoTokon Ynpasistomero

coera MAOVY COII Ne36 ot 20.08.2019r. Ne4.
Copneprkanue mporpamMmsl 1o (pU3MKe HAIIPaBICHO Ha (POPMUPOBAHHE €CTECTBEHHOHAYYHOMN
IPaMOTHOCTH O0YYaOLIMXCS M OpPraHU3aLUI0 U3ydeHUs (PU3UKU Ha JesITeIbHOCTHOM OcHOBE. B
nporpaMme o pU3MKe yUYUTHIBAIOTCS BO3MOKHOCTH Y4€OHOI O IpeIMeTa B pean3aliu
tpeboBanuit PI'OC OO0 k nuaHUpPyeMbIM JIMYHOCTHBIM U METAIIPEIMETHBIM pe3yiIbTaTaM
00ydeHus, a TAK)KEe MEXKIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX YYEOHBIX NTPEIMETOB Ha
YPOBHE OCHOBHOT'O 0011IeT0 00pa30BaHUs.
[Tporpamma no (pu3mKe ycTaHaBIMBAET paclpe/iesieHne yueOHOro MaTepurasa 1o rojaam
00ydeHwus (1o KJ1accam), peaiaracT MPUMEPHYIO MOCIEI0BATEIbHOCTh U3YUCHUS TEM,
OCHOBAHHYIO Ha JIOTUKE PA3BUTUS NPEIMETHOTO COJEPKAHUS U YUETE BO3PACTHBIX
ocobeHHocTel 00yyaronuxcs.
[Tporpamma no ¢usuke pazpaboTaHa C LEeNbI0 OKa3aHUS METOUYECKOM MOMOIIM YIUTENIO B
co3/laHuM paboueil mporpamMmbl 10 y4eOHOMY MpEeIMETY.
®u3zrKa ABISETCS CUCTEMOOOPa3yIOIIUM I €CTECTBEHHOHAYUHbIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIE)KAaT B OCHOBE IIPOLIECCOB U SIBJICHUH, H3y4aeMbIX XUMUEH,
Ouosoruei, actpoHoMuel 1 pu3nYecKoil reorpadueil, BHOCUT BKJIa/l B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, IpeocTaBisieT Harnboee icHble 00pa3Libl MPUMEHEHHSI HAyYHOTO METOa
MO3HAHMS, TO €CTh CIIOCO0A MOJIy4YeHUs JOCTOBEPHBIX 3HAHUN O MHpE.
OpHa U3 TIaBHBIX 33j71a4 GU3NUIECKOTr0 00pa3oBaHus B CTPYKTYpe 00IIero ooOpa3oBaHHs COCTOUT
B ()OPMHUPOBAHUHU €CTECTBEHHOHAYYHOM IPaMOTHOCTH M HHTEpeca K HayKe y 00ydaronuxcsl.
N3yuenne ¢puznku Ha 0A30BOM YpOBHE MPEAIOIIATaeT OBIaICHHE CIEIYIOIIMHU
KOMITIETEHTHOCTSIMH, XapaKT€PHU3YIOLUIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb!

e HAYYHO OOBSCHATH SIBJICHUS;

e OLEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;

e HHTEPHPETUPOBATH JAHHBIE U UCIIOJIb30BATh HAyYHBIE JOKA3aTEIbCTBA IS MTOJIy4YEHUs

BBIBOJIOB.



[{enn nzydenus GpU3MKH Ha YpOBHE OCHOBHOTO 00IIIero oopasoBaHus onpeaeneHsl B Konnenmmun
npenoaBanus yueoHoro npenmera «dusnka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
®denepanyy, pean3youuX OCHOBHbIE 00111€00pa30BaTENIbHbIE IPOTrPAMMBI, YTBEPKAEHHON
pemenueM Komnernn Munucrepcersa npocseiienus Poceuiickoit @enepanuu (IpoTokos ot 3
nexadpst 2019 r. Ne [TK48H).

Hean uzyvyennsi Gu3NKu:

e IIpUOOpETEeHHE MHTEpEeca U CTPEMIICHUS 00YJaIOUIMXCS K HAYYHOMY M3YYEHUIO IPUPO/IBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

e pa3BUTHE NPEACTABICHUI O HAYYHOM METOJI€ IT03HaHUs U (POPMHUPOBAHUE
M CCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYXKAIOLIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yiibTaTa U3y4eHUsI OCHOB CTPOCHHS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE MPEIACTABICHUN O PO (UUKHU ISl pA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUil;

e pa3BUTHE NPEACTABICHUN O BO3MOXHBIX cepax Oyayliet npodeccuoHanbHON
NeSITeIbHOCTH, CBSI3aHHOMU C (PU3MKOM, MOArOTOBKA K JaJIbHEHIIeMy 00yUYeHHIO B 3TOM
HalpaBJICHUU.

JlocTrxkeHue 3TUX LEeJIeH MPorpaMMEbl TI0 (PU3HMKE Ha YPOBHE OCHOBHOTO 001IIero 00pa3oBaHUs
o0ecrieunBaeTcs peleHUEM CIEAYOUX 3a1aY:

e MpuoOpeTeHNEe 3HAHUN O JUCKPETHOM CTPOEHHUH BEILECTBA, O MEXAHUYECKUX, TEIIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSAX;

e IpUOOpETEeHHE YMEHUH OMUCHIBATh U OOBSACHATH (PU3NUYECKUE SBICHUS C
UCIIO0JIb30BAaHUEM I0JTyYEHHbBIX 3HAHUIA;

e  OCBOCHME METOJIOB PELIECHUS NMPOCTEUIINX PACUETHBIX 3aad C UCIOIb30BaHUEM
bu3nuecKux Moienel, TBOPUECKUX U MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHHI HAOMIOAATh NPUPOIHbIE SBJICHUS U BBHIIOJIHATH OINBITHI, Ja0OpaTOpHbIE
paboThI U AKCIIEPUMEHTAIbHBIE UCCIIEOBAHUS C UCIIOJIB30BaHUEM U3MEPUTENbHBIX
npuOOpoOB;

e OCBOEHHE NMPUEMOB PabOTHI ¢ HHGOPMAIEH HU3HUECKOTO COJEPIKAHMS, BKITIOYAs
MH(OPMALIMIO O COBPEMEHHBIX JOCTHKEHUSIX (DU3UKH, AaHATIN3 U KPUTUUYECKOE
OlIeHUBaHHE UHPOPMALINY;

e 3HAaKOMCTBO CO cepamu MpohecCHOHATBLHON AEATEIbHOCTH, CBSI3aHHBIMU € (PU3UKOM, U
COBPEMEHHBIMU TEXHOJOTMSIMHA, OCHOBAHHBIMHU HA JOCTHKEHHIX (PU3NUECKON HAYKH.

Ha n3yuenue gusuku (6a30BbIil ypoBeHb) HA yPOBHE OCHOBHOI'O O0IIIEro 00pa3oBaHMs
oTBOoaMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hefienm0), B 8 kiacce — 68 yacoB (2 daca B
Heneno), B 9 kitacce — 102 gaca (3 yaca B Heeni0).

[Ipennaraemslii B mporpaMMe mo Gpu3uke nepeyeHs J1abopaTOpHBIX padOT U OMBITOB HOCUT
pPEKOMEHIaTeNbHbBIN XapaKTep, yYUTelNb JeslaeT BEIOOp MPOBEAEHUS J1aO0OpaTOPHBIX padboT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaroNMXcs, CIMCKA HIKCIEPUMEHTATbHBIX
3aJJaHMi, TpeyIaraeMbIX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOT'O 3K3aMeHa 0 (U3UKe.
COJAEP/)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpa.

®du3snka — Hayka o npupoze. SBnenus npupoapl. PU3ndecKre BICHUS: MEXaHUYECKUE,
TEIUIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.



®dusnueckue BeIMInHbL. M3mMepenne Gusznuecknx BenuuuH. Puzndeckue mpuoOopshl.
ITorpemnocTs M3MepeHuil. MexayHapoiHas CUCTEMAa €IUHHII.
Kak ¢u3uka u npyrue ecTecTBEHHbIE HAyKH W3y4daloT Mpupoay. EcrecTBeHHOHAayuHBINH METO
NO3HAHUS: HAOI0IeHHEe, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIABM)KEHUE TUIIOTE3, SKCIIEPUMEHT
110 IPOBEPKE TUIIOTE3, 00BSICHEHUE HAa0M0gaeMoro aBieHus. Onucanue GU3NUecKux SBICHUH C
IIOMOIIBIO MOJIEJIEH.
Hemoncmpayuu.

1. Mexanuueckue, TEIIOBbIE, JICKTPUUYECKHE, MAarHUTHBIE, CBETOBBIC SIBJICHUSI.

2. ®usnueckue mpuOOPHI U MpoLEeaypa NPSMBIX U3MEPEHHUI aHATOTOBBIM U LIU(PPOBBIM

npudopom.

Jlabopamopuvie pabomsl u onvimol.

1. OmpenenceHue MEHBI IEICHUS KAl U3MEPUTEIBLHOTO MPUOOpAa.
N3mepenne paccTOsTHUM.
N3mepenne 00bEMa KUIKOCTH B TBEPOTO TeIa.
Ornpezenenne pa3MepoB MaJIbIX TEJl.

abrwd

H3mepenue TeMieparypbl Ipy MOMOIIH KUIKOCTHOTO TEPMOMETPA U TaTUHKA
TEMIEPaTypHI.

6. IlpoBemenue uccineq0BaHuUs IO MPOBEPKE TUIIOTE3bI: JAIBHOCTD MOJIETA MAPUKA,

MYLEHHOTO TOPU30HTAJIbHO, TEM O0JIbIlIE, YeM OOJIbIIIE BHICOTA ITYCKA.

Pa3nes 2. [leppoHavyaibHbIe CBeeHUS O CTPOCHHMH BellecTBA.
CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBIThI, JOKA3bIBAIOLINE TUCKPETHOE
CTpOEHHE BEIECTBA.
JIBuxkenue yactuil BeuiecTBa. CBsi3b CKOPOCTH JABHKEHUS YaCTHUIL C TEMIIEPATYPOH.
BbpoyHoBckoe nBmxenue, nuddysus. BzaumoseiicTBue 4acTHIl BEIeCTBA: MPUTSHKEHUE U
OTTaJIKMBaHUE.
ArperaTHble COCTOSHUS BEILIECTBA: CTPOECHUE Ia30B, KHUJIKOCTEH U TBEPABIX (KPUCTATUINYECKUX )
Tes. B3auMoCBsI3b MEXKITy CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHBIX COCTOSTHUSAX U UX
ATOMHOMOJIEKYJIIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOBI.
Hemoncmpayuu.

1. HabGmroneHne 6poyHOBCKOTO JIBUKEHUSI.

2. Habmopenue nudpdysuu.

3. Habmronenue siBieHuit, 00BACHIIOMUXCA TPUTSHKEHUEM WM OTTAIKMBAHUEM YaCTHIL

BELIECTBA.

Jlabopamopuvie padomol u onvimel.

1. Omenka quamerpa aToMa METOIOM PSAZIOB (C HCTOMB30BaHuEM (oTorpaduii).

2. OnbITHI IO HAOTIOACHUIO TETIJIOBOTO PACITMPEHHS Ta30B.

3. OmBbITH M0 0OHAPYKEHUIO ACHCTBHS CHUII MOJIEKYJISIPHOTO TPUTSKEHHSL.
Pasznea 3. /[BuskeHue U B3aUMOJAeiCTBHE TeJl.
Mexannueckoe n1BukeHue. PaBHoMepHOe 1 HepaBHOMEpHOE BUkeHUE. CkopocTs. CpenHsisa
CKOpPOCTh IPU HEPAaBHOMEPHOM JIBM>KEHUH. PacuéT myTu U BpeMeHH JBU>KEHUS.
SIBnenue nHepuuu. 3aKoH UHepIK. B3anMoeiicTBre Ten Kak NpUYrHA U3MEHEHUS] CKOPOCTH
JBIDKEHUS Tel. Macca kak Mepa HHepTHOCTH Tena. [InoTHocTh BenjecTBa. CBsA3b INIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BEIIECTBA.
Cuna xak xapakTepucTHKa B3auMoaencTBus Ten. Cuna ynpyroctu u 3akoH ['yka. 3mepenue
CHJIBI C TIOMOIIBIO TUHAMOMETpA. SIBJIeHNE TATOTeHHs U cuila TshkecTH. Cuiia TSDKECTH Ha
JIpyrux mianetax. Bec tena. HeBecomocTh. CliokeHHE CUIl, HATPABICHHBIX 1O OJTHOW MPSIMOM.



PaBuopelictByromas cuii. Cusa TpeHus. TpeHne CKOIbXKEHUS U TpeHue 1mokos. TpeHue B
MPUPOJIE U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHU4YeCKOro IBUKEHUS Tela.

N3mepenne ckopoCcTH MPSIMOJIMHEMHOTO JIBUXKEHHUS.

Habnroienue siBjeHUsI UHEPIIUH.

Habmroienue n3MeHeHus: CKOpocTy MPpH B3aUMOJICHCTBUU Tell.

arwdNE

CpaBHeHHE MacC MO B3aUMOJEICTBUIO TEJL.
6. CnoxeHue CHJI, HalTPaBJICHHBIX IO OJTHOM MPSMOH.
Jlabopamopuvie pabomol u onvimol.
1. Omnpenenenue ckOpocTd PaBHOMEPHOI'O ABMXKEHHUSI (IIIApUKA B AKHUAKOCTU, MOJEIIN
AIIEKTPUUYECKOTO aBTOMOOMIIS U TaK Jiajiee).
2. OmnpezneneHue CpeaHEN CKOPOCTH CKOIBKEHUS OpycKa Wi IIapuKa M0 HAKIIOHHOM
MJIOCKOCTH.
3. Omnpenenenue IOTHOCTH TBEPIOTO TENA.
4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTH PacTsHKeHUs (IeopMalii) MpyKUHBI OT
MPUIOKEHHOM CHIIBI.
5. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHHUS OT BEca Tesa U
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEH.
Pa3nes 4. /laBieHne TBEPABIX TeJl, :KUAKOCTEH H Ia30B.
Hasnenue. CriocoObl yMEHBIIICHUS ¥ yBEJIMUEHU JaBiieHus. [laBieHue ra3a. 3aBUCUMOCTD
naBjieHus ra3za ot o0béma, TeMieparypsl. [lepegaua naBneHust TBEPIABIMH TEIAMHU, KUIKOCTIMH
u razamu. 3akoH [lackans. [TneBMarnueckue MamnHpl. 3aBUCUMOCTD JaBJICHUS KUIAKOCTH OT
riyOunsl. ['uapocrarnueckuii napagokce. Coobmaromuecs cocyasl. [ uapapnuueckue
MEXAHU3MBI.
Atmocdepa 3emin u atMmocdepHoe aBiaeHue. [IpuunHbl CyIecTBOBaHUS BO3AYIIHOW 000I0YKH
3emun. OnbiT Toppudenu. M3amepenne atMmochepHOTo AaBieHHs. 3aBUCUMOCTh aTMOC(EpHOTO
JTaBJICHUSI OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! i n3mMepeHus: atMocepHOro AaBJICHUS.
JlelicTBHE KUKOCTH U Ta3a Ha OTPYKEHHOE B HUX TeJl0. BeITanikuBaromas (apxumeaoBa) cuia.
3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.
Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS T'a3a OT TEMIIEPATYpBhI.
Ilepenava naBieHMs )KUIKOCTBIO U Fa30M.
Coobmmaronyecs: Cocy/sl.
I'mppaBnnueckunii npecc.
[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHS.
3aBUCHMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMa MOTPYKEHHOM YacTH Teja U MIIOTHOCTH

o gk wbhE

YKUJKOCTH.
PaBeHCTBO BBITATKMBAOIIEH CHIIBI BECY BHITECHEHHOM JKUKOCTH.
VYcnoBue miaBanusl TeJ: MIIABaHUE WK TIOTPYKEHHUE TEN B 3aBUCUIMOCTH OT
COOTHOIIIEHUS TUIOTHOCTEH TeJa U KUJAKOCTH.
Jlabopamopuvie pabomul u onvimol.
1. HccnemoBaHue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOHN B KUIKOCTh
YacTH TeJna.
2. OmpeneneHue BRITATKUBAIONIEH CHIIBI, JCHCTBYIOMIEH HA TEJI0, TIOTPYKEHHOE B
KHUJIKOCTb.



3. ITIpoBepka HE3aBUCUMOCTH BHITAJIKUBAIOIICH CUJIBI, IEHCTBYIONIEH Ha TEJIO B KUIKOCTH,
OT Maccsl TeJa.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKHUBAIOIIEH CUIIbI, JEHCTBYIOLIEH Ha
TEJIO B XKHUJIKOCTH, OT 00bEMa MOTPYKEHHOM B KUAKOCTh YaCTH TeJla U OT INIOTHOCTH
KUJKOCTH.

5. KoncTtpynpoBanue apeomerpa Uil KOHCTPYHPOBAHUE JIOJKU U ONpeseIeHue eé
Ipy30I0AbEMHOCTH.

Paszgea S. Pa6ora u MOIIHOCTH. JHEPrus.
Mexanudeckas pabora. MOIIHOCTb.
[TpocTbie MeXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs TIOCKOCTb. [IpaBuiio paBHOBecHs pblyara.
[TpumeHeHre npaBuiia paBHOBECHUS pblyara K 0JI0Ky. «30510To€ paBuiio» Mexanuku. KIT/I
IPOCTHIX MeXaHU3MOB. IIpocThie MEXaHU3MBI B OBITY M TEXHUKE.
Mexannueckas sHeprus. Kunernueckas v noreHuuanpHas sHeprus. [Ipespamenue oqHOro Buia
MEXAHUYECKOM HEPTUU B APYroi. 3aKOH COXPAaHEHUS SHEPTUU B MEXAHUKE.
Hemoncmpayuu.

1. TIlpumepsl NPOCTBHIX MEXAHU3MOB.
Jlabopamopnusie pabomot u onvimel.

1. Ompenenenuie pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHHUHM TeJja 110
TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBaHue ycnoBHUI paBHOBECHS pbluara.

w

N3mepenne KII/] HakIOHHON INTIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHUs MEXaHUYECKOH IHEpIUu.

8 KUIIACC

Pa3nen 6. TensioBbie siBJIEHUA.

OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KUHETUYECKON TEOpUH CTPOCHHS BelecTBa. Macca u
pa3Mepbl aTOMOB U MOJIEKYIT. OMBITHI, TOATBEPHKIAIOIINE OCHOBHBIE TTOJIOKEHHUST MOJIEKYJISIPHO-
KMHETUYECKON TEOPHH.

Mopnenu TBEpAOTO, KHUAKOTO U Ta3000pa3HOro cOCcTOsIHUM BellecTBa. Kpucramiueckue u
amop¢Hsbie Tena. OObsICHEHHE CBONCTB ra30B, KHUAKOCTEH M TBEPIBIX T€T HA OCHOBE MOJIOKEHUN
MOJIEKYJIAPHO-KMHETUYECKON Teopur. CMaurBaHUE U KalWJUISIPHBIE sIBJIEHUS. TernaoBoe
pacIIMpeHHe U CKaTue.

Temneparypa. CBsi3b TeMIEpPaTypbl CO CKOPOCTHIO TEIUIOBOTO ABMKEHUS YacTUL. BHyTpeHHsIs
sHeprus. CriocoObl MI3MEHEHUSI BHYTPEHHEH dHEPTHUH: TeIUTIONepeiada U COBEPIICHUE PaOOTHI.
Buel Temionepenayn: TEMIONPOBOIHOCTh, KOHBEKIIUS, U3TyYCHUE.

KonnuecTBo TEIUIOTHL. Y IelIbHAs TEINIOEMKOCTE BelllecTBa. TemIooOMeH U TEII0BOE
paBHOBecHe. Y paBHEHHUE TEIJIOBOTO OanaHca. [1naBieHue u oTBepieBaHNe KPUCTATUTMYECKHIX
BelecTB. Y AenbHas TeruioTa miasienus. [lapoodpazoBanue u koHaeHcanus. Vcnapenue.
Kunenue. Y nenpHas Teriora napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATyPhl KUTICHUS OT
aTMoc(hepHOTro JaBICHHS.

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHHUS.

[Tpuntumner padoTs! TeroBsix Asurateneit KIT/ reroBoro asurarens. TenmoBeie [BUTATETN U
3alIUTa OKPYKaroIlel Cpeibl.

3aKOH COXpaHEHHS U MPEBPALIECHUS SHEPTUM B TEIJIOBBIX MTpoIieccax.



Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHIKEHUSI.

Hab6monenue nuddy3un.

HabmroeHue siBleHU CMauMBaHUs M KAWUIIPHBIX SBJICHUH.

HaGroienne TemioBoro paciupeHust Tedl.

V3MeHeHne naBIeHHS ra3a PH U3MEHEHHH 00bhEMa M HarpEeBAaHUH WITH OXJIAXKICHUH.
[IpaBuia U3MepeHuUs: TEMITEPATYPHI.

Buzp! Terionepeaayn.

OxJaxJIeHUe TIPU COBEPIICHUN PaOOTHI.
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HarpeBanue nipu coBepiiieHuH padOThl BHEITHUMU CUJIaMHU.
10 CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.
11. HabGmroneHue KumeHus.
12. HalGuroieHre IOCTOSTHCTBA TEMITePaTyphl TIPH TIJIABJICHUU.
13. Mozeny TEeIOBbIX IBUTATENEH.
Jlabopamopnwvie pabomot u onvimeol.
1. OmnpIThl 1O OOHAPYXKEHUIO ACUCTBUS CUJT MOJIEKYISPHOTO MPUTSHKEHUS.
OMnBITHI MO BRIPAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIH caxapa.
OMBITHI 110 HAOJIIOACHHUIO TEIIOBOTO PACHIUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.
Ornipezenienne 1aBieHUs BO3AyXa B OAJJIOHE IINPHUIIA.
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OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD JaBJIEHUS BO3/yXa OT €ro 00bEéMa u
HarpeBaHus WIN OXJIaKICHUS.
6. IlpoBepka rumoTessl JIMHEHHON 3aBUCUMOCTHU JJIUHBI CTOJIOMKA KUJAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.
7. HaGmoneHue u3MeHEHUs! BHYTpEHHEW SHEPTUU Teja B pe3yibTaTe TeIulonepeaadu u
palboThI BHELIHUX CHJL.
8. MHccnenoBaHue sBIEHUS TEIIIOOOMEHA NMPU CMEIIMBAHUY XOJIOJHON U ropsiueil BObI.
9. OmnpezneneHne KOJINYECTBA TEIUIOTHI, IIOJYYEHHOTO BOJIOW NIPU TETJIOOOMEHE ¢ HarpeThiM
METAITMYECKUM LIUINHIPOM.
10. Onpenenenne yaenpHON TEIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mpoiiecca HCIapeHHS.
12. Onpenenenre OTHOCUTENILHON BIaKHOCTH BO3yXa.
13. Onpenenenue yaenbHON TEIIIOTHI IJIABICHUS JIbA.
Pa3nes 7. JnekTpuyeckue H MATHUTHBIC SIBJICHHUS.
OnexTpuzanys Ten. J[Ba poaa aeKTpuyecKuX 3apsa10B. BzanMoneiicTBue 3apskeHHBIX TEII.
3axoH KyrnoHa (3aBUCUMOCTD CHIIBI B3aUMOAECUCTBUS 3apsSyKEHHBIX TEJ OT BEJIMUUHBI 3apsI0B U
pPacCcTOSTHUS MEX]Ty TEJIaMH).
Onektpuueckoe noje. Hanpspk€HHOCTH anekTpuueckoro nojis. [IpuHuun cyneprno3uuuu
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).
Hocurenu snexkTpudeckux 3apsaoB. DIEMEHTApHBIN AleKTpuyeckuil 3apsia. CTpoeHue aroma.
[TpOBOHUKY U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUYECKOTO 3apsiia.
DNEKTPUYECKUN TOK. Y CJIOBHSI CYILIECTBOBAHUS DJIEKTPUUECKOrO TOKa. MICTOUHNKH TOCTOSHHOTO
TOKA. J[efCTBUS 3JIEKTPUUECKOI0 TOKA (TEIIOBOE, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUI
TOK B JKHJIKOCTSIX ¥ ra3ax.
Onektpuueckas nemnb. Cuia Toka. JnekTpuyeckoe HanpsbkeHne. ConpoTHBIEHNE TPOBOIHUKA.
VY nenbHOe conpoTuBieHHe BemecTBa. 3akoH Oma it yuactka uenu. [locienoBaTenbHoe U
napaujelbHOe COEMHEHUE TPOBOHUKOB.



PaboTa 1 MOIITHOCTH 2JIeKTpHUecKoro Toka. 3akoH [[xoyns—JIenna. DnekTpuueckue nenu u
MOTPEOUTENN SIEKTPUUECKOM 3HepTrun B ObITYy. KOpOoTKOE 3aMBbIKaHHE.

[TocrosiHHbIE MAarHUTHI. B3auMoielicTBUE MOCTOSHHBIX MATHUTOB. MaruuTHoe 1osie. MarautHoe
noJie 3eMJIM M €ro 3HaueHue AJis )Ku3HU Ha 3emie. OnbIiT Dpcerena. MaruutHoe mnose
ANEKTPUYECKOTO TOKA. [[puMeHEeHnE ANEKTPOMArHUTOB B TEXHUKE. J[€MICTBHE MAarHUTHOTO MOJIA
Ha IIPOBOJIHUK C TOKOM. DJIEKTPOABUTATEINb IOCTOSTHHOTO TOKa. Mcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajes. SABaeHue 3J1eKTpoMarauTHoM nHaykuuu. [Ipasuiio Jlenua.
Onekrporenepatop. CrocoObl MOTYyYEHHS IEKTPUUECKON SHEPTUU. DIECKTPOCTAHIINY Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DrneKkTpusanus Ted.

JIBa poJia SJIEKTPUYECKUX 3aps0B M B3aUMOJICHCTBUE 3apSIKEHHBIX TEJL.

YCTpOHCTBO U JIEUCTBUE IEKTPOCKOMNA.

DIIeKTpOCTaTUYECKAst UHTYKLIUSL.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.

[IpoBOIHUKY U AUBIIEKTPUKH.

MopenupoBaHue CUIOBBIX JTUHHUHI 3JIEKTPUUECKOTO MOJIS.

M cToYHUKM TOCTOSIHHOTO TOKA.
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JIefiCTBHS 2IIEKTPUYECKOTO TOKA.

[EEN
o

. DNEKTPUUECKUN TOK B KUJKOCTH.

[EEN
[EEN

. "'a30BBbIit pazps.
. U3MepeHue cuibl ToKa aMIepMeTpoM.

=
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. I3MepeHue 3JIeKTpUYECKOr0 HaIPSKEHUS. BOJIBTMETPOM.
. Peocrar u mara3uH COpOTUBIIEHUN.
. BzanMmoiericTBre MOCTOSHHBIX MarHuTOB.

[T S
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. MOHGHHpOBaHI/Ie HEBO3MOXHOCTHU pa3aACICHUA ITOJIOCOB MarHura.

[EEN
\‘

. MOHGHHpOBaHI/Ie MarHUTHBIX ITOJIEH TTOCTOSHHBIX MarHUTOB.

[EEN
oo

. OneIT OpcTena.

[EEN
[(o]

. MarauTHoe moJje Toka. DJIeKTPOMAarHurT.

N
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. JlelicTBHe€ MarHUTHOTO TIOJIS1 HA TPOBOJHUK C TOKOM.

. DNEKTPOABUTATENb IIOCTOSTHHOTO TOKA.

. UccrienoBanue ABIEHUS 3JIEKTPOMATHUTHON MHAYKIIHH.
. OneiTel Dapanes.
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. 3aBUCUMOCTH HaIpaBJICHUS WHAYKITMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHS.

25. DnexTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwvie padbomovt u onvimol.

1. OmnbITHl O HAOTIOICHUIO YTIEKTPU3AINH TEJI MHIYKIIMEH U TIPH COMTPUKOCHOBEHUH.
HccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJIEKTPUKH.
COopka u mpoBepKa padOTHI NEKTPHUUECKOH IETH MTOCTOSIHHOTO TOKA.

W3mepeHne v peryaupoBaHUe CHIIbI TOKA.
N3mepennie u peryaupoBaHue HAIPsHKEHUS.

o ks W

HccnenoBanue 3aBUCMMOCTH CHIIbI TOKA, MAYIIETO Yepe3 Pe3UCTOp, OT COMPOTHUBIECHUS
pe3UCTOpa M HAIPSKEHUS Ha PE3UCTOPE.

7. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUIECKOTO COMPOTUBIICHHUS TPOBOTHUKA
OT €ro JUIMHBI, IJIOLIaI1 OTIEPEYHOT0 CEUEHUs U MaTepHuaia.



8. IlpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUI MPHU TOCTIET0BATEILHOM COSIMHEHUH IBYX
PE3UCTOPOB.
9. TIpoBepka mpaBuia Ui CHIIbI TOKA MPH MAPAJUICTBHOM COCTUHEHUN PE3UCTOPOB.
10. Onpenenenue pabOTHI HIEKTPUUYECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOpP.
11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 JJaMIIOUKY, OT HapsHKEHUS Ha
HEH.
13. Onpenenenue KIIJ] narpeBatens.
14. UccnenoBaHue MarHUTHOTO B3aUMOJICHCTBUS TTOCTOSIHHBIX MarHUTOB.
15. N3y4yeHre MarHuTHOT'O TIOJISt IOCTOSTHHBIX MAarHUTOB MIPH UX O0BECINHEHUU H
pa3eIeHun.
16. UccnenoBanue ACUCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnpITbl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIbl B3aUMOAEUCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHUJIbl TOKA M HAIPABJIEHUs TOKA B KaTyILKE.
18. U3yyenue neiicTBUS MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.
19. KoncrpyupoBanue 1 u3yueHue padoThl AIEKTPOABUTATEINS.
20. Usmepenue KI1/] anexTpoaBurarensHOM YCTAaHOBKH.
21. OnBITHI IO UCCIICAOBAHHIO SBJICHHSI AJIEKTPOMArHUTHON MHTYKIIMU: UCCIICIOBAaHHE
W3MEHEHUH 3HAaYEHUs U HallpaBJICHUs NHIYKLIMOHHOTO TOKA.
9 KUIACC
Pa3nes 8. Mexanuveckue siBJICHUS.
Mexanuyeckoe aBuxeHue. MarepuanpHas Touka. Cucrema orcué€ra. OTHOCUTEIBHOCTh
MEXaHUYECKOr o JBUKEHUsA. PaBHOMEpHOE psiMoInHEeHOe ABrkeHne. HepaBHomepHOE
PSIMOJIMHENHOE ABMKeHUE. CpellHsAs 1 MTHOBEHHAs! CKOPOCTb Tejla P HEPAaBHOMEPHOM
JBUKEHUH.
Yckopenue. PaBHOyckopeHHOE psiMOsInHEHOe BMkeHue. CBoboaHoe nageHne. OnbIThI
lanunes.
PaBnoMepHOE nBMMKEHUE TT0 OKpY)HOCTH. [leproa u yactora obOpamienus. Jlunelinas u yriaoBas
cKkopocTH. LleHTpocTpeMHUTENIBHOE YCKOPEHHUE.
IIepssriit 3akoH HeroToHa. Bropoit 3akon Hetorona. Tperuit 3axon Herorona. [Ipuanmn
CYNEPIIO3ULUU CHIL.
Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPEHUsI CKOJIbKEHHUS, CUJIa TPEHUSI MIOKOS,
JIpyrue BUbl TPEHUS.
Cuna TSKeCTH M 3aKOH BCEMUPHOTO TATOTEHHsI. Y CKOpeHHEe CBOOOTHOTO Na/ieHus. [{BIKeHe
ianet Bokpyr Comnuua. I[lepBas kocmuueckasi ckopocTb. HeBecoMoCTh U meperpysKu.
PaBHOBecue maTepuanbHOi TOUkU. AOCOMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO TEna ¢
3aKpEIUIEHHON OChIO BpaleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.
Nmmynsce tena. U3menenue umiynbca. UMmynbse cuiibl. 3aKOH COXpaHEHUS! UMITYJIbCA.
PeaktuBHOE nBUXKEHUE.
Mexanuueckast paboTa 1 MOITHOCTb. PaboTa cuit TSHKecTH, yrpyrocTH, TpeHusi. CBsi3b SHEPrUu
U paboTsl. [ToTeHnmanbHas SHEprus TeNna, MOAHATOrO HaJl MOBEPXHOCTHIO 3EMIIH.
[loTenuumanbHas sHEPrUst cxxatoil npyxuHbl. Kunernueckas sueprus. Teopema 0 KHHETHYECKOM
SHEpPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON SHEPTUH.
Hemoncmpayuu.
1. HabGmroneHne MEXaHUYECKOTO JIBUYKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeNl OTCUETA.
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CpaBHEHHE yTE€W U TPACKTOPUM IBUKEHUS OJTHOTO M TOTO K€ TeJla OTHOCUTEIHHO
Pa3HBIX TEJl OTCUETA.

W3mepeHune cKopocTy U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHHUS.

HccnenoBanue Npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHHUS.

Habumronenne ABM>XeHUs Tesa 0 OKPYKHOCTH.

Habmoienue MexaHn4eckux siBJICHUI, MPOUCXOIAIINX B cUcTeMe oTcuéta «Tenexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHHUU OTHOCUTENIFHO KaOuHeTa (PU3UKHU.
3aBUCHUMOCTh YCKOPEHHS TeJla OT MaccChl TeJla U IeHCTBYIOIIEH Ha HETO CHUJIBL.
Habmtoienue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Teja Npu yCKOPEHHOM JBUKEHUU.

. Ilepenaya nmIrynbca npu B3aMMOJEHCTBUU TEIL.

. IIpeobpazoBanusi SHEPTUM NIPU B3aUMOAEUCTBUH TEIL.

. CoxpaHeHue UMITyJIbca IPU HEYIIPYTOM B3aUMOJIEHCTBUU.

. CoxpaHenue nmnysibca Ipyu abCOIIOTHO YIIPYroOM B3aUMOJICHCTBUY.

. HaGmroieHne peakTUBHOIO JBU)KEHUS.

. CoxpaHeHne MexaHn4eCKOi 3Hepruy pyu CBOOOTHOM a/ICHUH.

. CoxpaHeHne MEXaHU4ECKON PHEPIUH TP IBUKEHUH TeJa M0 JEHCTBUEM MIPYKUHBI.

Jlabopamopuusie padbomot u onvimol.

1.

10.

11.

KoHncTpyrpoBanue Tpakra A1 pa3sroHa U JajlbHEUIIEro paBHOMEPHOIO ABMXKEHUS
[IApUKA WIH TEIEKKHU.

Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS OpyCcKa WIIM JBUKEHUS ILIapHUKa 110
HAKJIOHHOM INIOCKOCTH.

Omnpenenenue ycKopeHus Tella IPU PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JBIKEHUH 0e3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka runoTe3bl: €ciau Npy PaBHOYCKOPEHHOM JIBUKEHUH 0€3 HadallbHOM CKOpOCTH
IyTH OTHOCSITCS KaK Psii HEYETHBIX YUCEII, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBXKEHUSI OT CHJIbI HOPMaJIbHOTO
JIaBJICHMSL.

Onpenenenne k03P PUIHEHTA TPEHUS CKOIBKEHHS.

Omnpenenenne KECTKOCTU NPYKUHBI.

Onpenenenue paboOThI CHIIBI TPEHUS IIPH PABHOMEPHOM JIBH)KEHUH TeJa MO
TOPU30HTAILHOM MOBEPXHOCTH.

Omnpenenenne pabOThI CHIIBI YIPYTOCTH MPU MOIBEME IPy3a € UCIOIb30BAHUEM
HEMOJIBUYKHOTO U MOJABUYKHOTO OJIOKOB.

N3ydenne 3aKkoHa COXpaHEHUs SHEPTHH.

Pa3zgen 9. Mexannueckue KoJe0aHUA U BOJHEI.
KonebarenbHoe nBmkenue. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHHIA: TepHO/I, 4acTOTa,

aMIIUTyAa. MaremMaTuyecKuil U npy>KUHHbBIN MasTHUKY. [IpeBpalienue sHeprun npu
K0JIe0aTeIbHOM JIBUKEHUU.

3aryxatomue konaebanus. BeiHy)eHHbIe kosie0anus. Pe3onanc. Mexannueckue BOJTHBI.

CBol¥icTBa MEXaHUYECKHUX BOJIH. HpO)IOJ'II)HI)Ie H MOINICPCUYHBIC BOJIHEI. JIJ'II/IHa BOJIHBI 1 CKOPOCTH

€€ pacripocTpaHeHHs. MexaHn4eCcKue BOJHBI B TBEP/IOM TeJle, CEUCMUYECKUE BOIHBI.

3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHAa. OTpaykeHue 3Byka. MHppa3ByK U yiabTpa3ByK.



Hemoncmpavyuu.

Habmronenue xonebanuii Tex moJ1 AEUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HaburoneHne BbIHYX/I€HHBIX KOJeOaHUI U pe30HaHca.

Pacrnipoctpanenne npoJoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENH).

a s wdnE

Habmtoienue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHYECKHI pE30HAHC.
Jlabopamopuwvie pabomot u onvimeol.
1. OmpeneneHue 4aCTOTHI U NIepUoOAa KoJeOaHUH MaTEMAaTUYECKOTO MasiTHUKA.
2. OmnpezneneHue 4YacTOTHI U IIEpHO/a KOJIeOaHU PY>KUHHOTO MasTHUKA.
3. MHccnenoBanue 3aBUCUMOCTHU TIEpHO/a KOJIeOaHH MOIBEIIEHHOTO K HUTH TPy3a OT
JUTMHBI HATH.
4. HccrnenoBaHue 3aBUCUMOCTH TIepHO/a KoJIeOaH i TPY>KUHHOT'O MasiTHUKA OT MacChl

rpysa.
5. IIpoBepka HE3aBUCUMOCTH NEpHOAA KosleOaHUH Tpy3a, OABELIEHHOTO K HUTH, OT MacChl

rpysa.
6. OmnbITHL, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD IEPHOJIa KOJICOaHHI MPYKUHHOTO MasgTHUKA
OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
7. W3mepeHue yckopeHHUs: CBOOOIHOTO Ma/leHUs.
Pa3nes 10. Di1eKTpOMarHuTHOe 10JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.
DEeKTPOMarHUTHOE MoJje. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOWCTBA JIEKTPOMATHUTHBIX BOJIH.
[kana 3MeKTpOMarHUTHBIX BOJH. Mcronb30BaHKe JIEKTPOMArHUTHBIX BOJH JIJIsi COTOBOM
CBSI3H.
OnekTpoMarHuTHas npuposa ceera. CkopocTh cBeTa. BoaHOBBIE CBOiCTBa CBeTa.
Hemoncmpayuu.
1. CsaoiicTBa IEKTPOMArHUTHBIX BOJH.
2. BomHOBBIE CBOWCTBA CBETA.
Jlabopamopnwvie padbomut u onvimol.
1. W3yyeHue CBOMCTB 3JI€KTPOMArHUTHBIX BOJIH C IOMOILIBI0 MOOUIIBHOTO TenedoHa.
Pa3nen 11. CBetoBble siBJIEHHS.
JlyueBas monensb cBeta. Mctounuku cBeta. [IpsmonuHeitHoe pacpocTpaHeHHe CBeTa. 3aTMEHUS
Connua n Jlynsl. Otpaxenue cera. [nockoe 3epkaiio. 3akoH OTpaKEHUS CBETA.
ITpenomiienue cBeTa. 3aKOH NpenoMiIeHus cBeTa. [loHOe BHyTpEeHHEE OTpakeHUE CBETA.
Hcnonp30BaHnE IOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOAAX.
Jlunza. Xop nydeit B mua3ze. OnTHdeckas cucreMa (poroamnmnapara, MUKPOCKOIIA U TEJIECKOTIA.
I'ma3 kak ontuueckas cucteMa. bIIM30pyKOCTh U TalTlbHO30PKOCTb.
Pasnosxenue 6enoro cera B ciekTp. OnbiTel HetoToHA. Clio’keHNE CIeKTpaibHBIX IBETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[TpsimonuHEIHOE pacIpOCTpaHEHHUE CBETA.
OtpakeHue cBera.
[Tony4yenne n300pakeHUH B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.
OITUYECKUN CBETOBOI.
Xox tydeit B coOuparomiei JTnH3e.

No ok wdE

XoJ Tyder B pacCenBalOIIeH JIMH3E.



8. TlomydeHne n300paXkKeHUI C TTOMOIIBIO JIMH3.

9. Ipunuun neiictBus goroanmnapara, MUKPOCKOTIA U TEIECKOIIA.

10. Mogens rinasa.

11. Paznoxenue OEIIOro CBETa B CIIEKTP.

12. Tlony4enue 6enoro cBera Mpu CIOKEHUH CBETa Pa3HBIX [[BETOB.
Jlabopamopnwvie pabomot u onvimeol.

1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPa’KE€HUs CBETOBOTI'O JIydya OT YIJla MMaJeHHUs.

2. M3yueHue xapaKkTepUCTHK U300pa)keHUs IpeaAMeTa B IIJIOCKOM 3epKalle.

3. MHccnenoBanue 3aBUCHMOCTH yIJla MPEJIOMIICHHS CBETOBOT'O JIyya OT YIJla MaJeHUs Ha
TPaHUIIE «BO3TYX—CTEKIIO».
[Tony4yenne n300paKeHU C MOMOIIBIO COOMPAOLIECH JTHH3HI.
Onpenenenne (GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHUIIBI COOMpPArOIEi TNH3BIL.
OnBITH IO PA3JIOKEHHIO OEIIOTO CBETA B CHIEKTP.

N o ok

OMnBITHI IO BOCTIIPUATHUIO I[BETA MPEAMETOB IIPHU UX HAOTIOACHUH YepPe3 LIBETOBbIC
(UITBTPBI.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OmnbiTel Pezepdopaa u mmanerapuast Moaens atoMa. Mogens atoma bopa. Ucnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PagnoakTuBHOCTE. Anb(a, OeTa- u raMmma-uznydeHusi. CTpoeHue aroMHoro siapa. HykimonHas
MoJieIb aToMHOTr0 sjpa. M3oTonsl. PannoaktuBHelie npespaienus. [lepuon nonypacnana
ATOMHBIX fJIEP.

SnepHble peakuuu. 3aKOHbBI COXPAHEHUSI 3aPSA0BOI0 U MACCOBOIO YUCEN. DHEPrUs CBI3U
aTOMHBIX s7ep. CBA3b Macchl U dHepruu. Peakunu cunresa u nenenus aaep. MlctouHuku
sHeprun CosHIA U 3BE3 .

SAnepnas sHepreTuka. JleiicTBYS pagOaKTUBHBIX N3JIyYE€HUH Ha )KUBBIE OPTaHU3MBI.
Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TOTJIOMICHHUS.

CrieKTpbl pa3aMyHbIX Ta30B.

CrnexTp BoaOpo/Ia.

Habmonenune tpekoB B kamepe BusbcoHa.

aprowdE

PaboTa cuéTurka HOHM3UPYIOLINX U3TYyYEHUH.

6. Perucrpanus u3nydeHus IPUPOIHBIX MUHEPATIOB U MPOIYKTOB.
Jlabopamopuvie padomol u onvimel.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATBIX CIIEKTPOB U3TY4EHHUS.

2. HWccnenoBanue TPEKOB: U3MEPEHUE SHEPTUN YACTHUIIBI IT0 TOPMO3HOMY ITYTH (T10

dororpadusim).

3. H3mepeHne paanoakTHBHOTO (OHA.
IHoBTOpPUTE/IBbHO-000011IA0 LM MOYJIb.
[ToBTOpUTENHEHO-0000IIAIOIINI MOTYJTh MIPEIHA3HAYEH JJIS1 CHCTEMATU3aluU 1 00001IeHus
IPEMETHOTO COJIEPKAHUS U OIBITA JIeATebHOCTH, TPUOOPETEHHOTO IPU U3YyYEHHUH BCEro Kypca
¢u3uKy, a TaKKe A1 MOATOTOBKM K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMeHY 10 (pHU3UKE JUIs
00yyaromuxcsi, BBIOPaBIINX 3TOT YUeOHBIH MpeaMeT.
[Tpu u3ydeHnH JaHHOTO MOAYJIS PEAIU3YIOTCA U CUCTEMATU3UPYIOTCS BUBI 1€ATEIbHOCTH, Ha
OCHOBE KOTOPBIX 00ECIIeUNBAETCS JOCTHKEHHE MTPEIMETHBIX U METAINPEIMETHBIX IUIAHUPYEMBIX
pe3ynbTaToB 00y4YeHHs], POPMHUPYETCs €CTECTBEHHOHAYYHAasl IPaMOTHOCTh: OCBOEHUE HAYUHBIX
METO/I0B MCCIIEeI0BaHUs SIBJICHUN IPUPOBI U TEXHUKH, OBJIAZICHUE YMEHUSIMUA OOBICHATh



buznueckue SBICHUs, IPUMEHSS MOTYyYSHHbIE 3HAHUS, pelIaTh 3a/1a4M, B TOM YHUCIIE
KaueCTBEHHbBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMIIHATBEHO AESTEILHOCTHBIN XapakTep JAaHHOTO pa3jielia peaiu3yercs 3a CU€T TOTo, 4TO
00yyJaroumecs BHIMOIHSIIOT 3a/1aHUsI, B KOTOPBIX UM Mpe1JiaracTcs:

HA OCHOBE MOJYYCHHBIX 3HAHUH PACTIO3HABATh U HAYYHO OOBSACHATH (DU3MUECKUE SIBIICHUS B
OKpY Karolllel MpUpo/ie U TOBCETHEBHOM KU3HH;

MCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIIEIOBAHUS (PU3NYECKUX SABIICHUHN, B TOM UUCIIE JUIS
MIPOBEPKHU THIIOTE3 U MOJIYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSACHATH HAYYHBIE OCHOBBI Han0oJIee BaXKHBIX JOCTUKEHUN COBPEMEHHBIX TEXHOIOTHIH,
HaIrpuMep, MPaKTHUYECKOT0 UCIOIb30BaHUs PA3IMUYHBIX UICTOYHUKOB SHEPTUU HAa OCHOBE 3aKOHA
MIPEBPAILCHHS U COXPAHEHUS BCEX U3BECTHBIX BUOB SHEPIHUHU.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOTI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

W3ydenue HU3HKU Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHUs HAMPABJICHO Ha TOCTIKEHUE
JUYHOCTHBIX, METAIPEIMETHBIX H MIPEAMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.

B pe3ynbraTe u3yueHus: GuU3MKU Ha ypOBHE OCHOBHOT'O O0IIEr0 00pa30BaHUs Y 00yJaromerocs
OynyT chOpMHUPOBAHBI CIIEAYIONINE JUYHOCTHBIE PE3YJIbTAThl B YACTH:

e 1) MaTPHOTHYECKOT0 BOCTIUTAHUSA:

e - [IPOSIBJICHUE UHTEpECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON
¢duznuecKoil HayKu;

e - IICHHOCTHOE OTHOIICHHE K JTOCTHKEHUSM POCCHICKUX YUEHBIX -(DU3HKOB;

e 2) rpa’KIaHCKOI0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e - TOTOBHOCTh K aKTUBHOMY YYacCTHUIO B 00CYKJI€HUU OOIIECTBEHHO 3HAYNMBIX U
ATHYECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUHN PU3UKH;

e - OCO3HAaHHE BaXKHOCTU MOPATbHO-ITUYECKUX MPUHIIMIIOB B I€ATEILHOCTU YUYEHOTO;

e 3)3CTeTHYECKOr0 BOCIMTAHMS:

e - BOCIPHUATHUE ICTETUYECKUX KaueCTB (PU3NUECKON HAYKHU: €€ TAPMOHUYHOTO MTOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

e 4) IEHHOCTH HAYYHOT'O MO3HAHMUSL:

e - OCO3HAHME LIEHHOCTH (PU3UYECKON HAYKH KaK MOIIHOTO HHCTPYMEHTA MTO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI,

e - Pa3BUTHE HAYYHOH JIFOO03HATENBHOCTH, HUHTEPECA K UCCIEeI0BATENILCKON AeSITENEHOCTH;

e 5) popMmupoBaHus KYJbTYPHI 310POBbS H IMOLMOHAJIBHOI0 0J1ArONOJTYyYHA:

e - OCO3HaHHUE IIEHHOCTHU 06€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, B&XHOCTH MPABWII OE30MIaCHOTO MTOBEJACHUS HA TPAHCIIOPTE, HA IOporax, ¢
AJIEKTPUIECKUM U TETIJIOBBIM 00OPYIOBAHHEM B JIOMAIITHUX YCIIOBUSX;

e - chopMUpOBAaHHOCTH HaBbIKA PedICKCHUU, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO
JKe MpaBa y Jpyroro 4eaoBeKa;

e 6) TPYI0BOIO BOCIINTAHMA:

e - aKTUBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 3a/1a4 (B paMKaX CEMbH,
o0pa3oBaTenbHOI OpraHu3alnu, Topoa, Kpasi) TEeXHOJIOTHIECKON U COLMaTbHOU
HANPaBIEHHOCTH, TPEOYIOIMIUX B TOM YHCIe U (PU3NUECKUX 3HAHUM;

e - HHTEpEC K MPAKTHUYECKOMY U3YUEHUIO MPOdeCcCHid, CBI3aHHBIX C (PU3UKOH;

e 7) 3K0JIOTHYECKOT0 BOCIIUTAHMSI:



- OpHEHTALUs Ha IPUMEHEeHNEe PU3MUYECKUX 3HAHUH JJIS pelIeHns 3a/1a9 B 00acTH
OKpY’KaloIIel Cpeabl, IJIAHUPOBAHUS MOCTYIIKOB U OLIEHKU X BO3MOXKHBIX TOCIIECTBHIA
JUISL OKPYKAIOILEH CpeJibl;

- 0CO3HaHHE TTT00ATBHOTO XapaKTepa SKOJOTHUECKUX MPOOIeM U MMyTel UX PELICHHUS;
8) ajanTanuu K U3MEHSIOIMMCS YCJIOBHSM COLMAJIbLHON U NPUPOIHON cpelbl:

- HOTPEOHOCTH BO B3aMMO/ICHCTBIH IPH BBIIIOJIHCHUHU UCCIIEIOBAHUI U IIPOSKTOB
(du3HYecKoil HaPaBICHHOCTH, OTKPBITOCTD OIBITY M 3HAHHUSM JIPYTHUX;

- IOBBILIIEHUE YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPAKTHUYECKYIO JCATEIILHOCTD;

- HOTpeOHOCTH B (HOPMHUPOBAHUN HOBBIX 3HAHHH, B TOM YHCIe (OPMYIUPOBAThH HJIEH,
MOHATHS, TUIIOTE3BI O (PU3NIECKUX 0OBEKTaX U SIBICHUSX;

- 0CO3HaHHE JAe(PUINTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (PU3UKH;
- IUTAHUPOBAHKE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (PM3NYECKUX 3HAHUM;

- CTpEMIIEHUE aHAIM3UPOBATH M BBISBIATH B3aUMOCBSI3H MTPUPOIbI, OOIIECTBA U
KOHOMUKH, B TOM YHCJIE C HCIOIb30BaHHEM (PU3NYECKUX 3HAHUH;

- OLICHKA CBOMX JICUCTBHUH C y4ETOM BIMSHHS HA OKPYKAIOIIYIO CPENY, BO3SMOKHBIX
rI100aIBHBIX TTOCIIEICTBHH.

METANPEAMETHBIE PE3YJIbTATHI
B pesynbrare ocBO€HUS IPOrpaMMBI 1o (PU3HKE Ha YpOBHE OCHOBHOTO OOIIET0 00pa30BaHUs Y

oOyuaromierocst Oynyt c(hopMHUpPOBaHEI MeTaNpeIMeTHbIE Pe3yJbTAaThl, BKIIOYAIOIINE
MO3HABATEJIbHbIC YHUBEPCAIbHBIC yUeOHbIC IEUCTBUSI, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC

yueOHbIe AEMCTBUSI, PETYJIATUBHbIE YHUBEPCAJIbHbBIE YUeOHbIE JEHCTBUS.

ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIEe y4eOHbIe AeiicTBUS
Ba3oBble oruueckue AeiicTBUs:

BBISIBIISITh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKHA OOBEKTOB (SIBJICHHN);
yCTaHaBJIMBATh CYILIECTBEHHBIH MPU3HAK KJIacCU(PUKALIUU, OCHOBAHUS [yl 0000IIEHUs U
CpaBHEHMS;

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUHSI B pacCMaTpUBaeMbIX (hakTax, JaHHBIX U
HaOJFOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

BBISIBIISITH IIPUYMHHO-CIIEACTBEHHBIE CBSI3U NPU M3YYCHUHU (PU3UUECKUX SBICHUN U
MPOIIECCOB, J€NaTh BHIBOJIBI C HCITOJb30BAaHHEM JCIYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIIOUE€HUH, BBIIBUTATh TMIIOTE3bI O B3aUMOCBA3SX (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENILHO BBIOMPATh CIIOCO0 perieHus yueOHo! pU3ndecKoil 3a1aun (cpaBHEHNE
HECKOJIbKMX BapMaHTOB PELICHHUs, BBIOOP Hanboiee MoAXO0 IAIIEro ¢ yu€ToM
CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaeanoBaTeabCKue AeiicTBUS.

MCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATENbCKIII HHCTPYMEHT MO3HAHMUS,

MPOBOAMTH IO CAMOCTOSATEIHHO COCTABIEHHOMY IJIaHY OMBIT, HECIOKHBIN (PU3nYecKuit
9KCIIEPUMEHT, HEOOJIbIIOE HCCe10BaHne (U3NUECKOTO SIBICHMUS,

OLIEHUBATh HAa MPUMEHUMOCTD U JIOCTOBEPHOCTh MH(POPMAIIHUIO, TOJYYEHHYIO B X0/1€
VCCIIEJOBAHMSI MJIU DKCIIEPUMEHTA;

CaMOCTOSTENEHO (hOpMYyTUPOBaTh 000OIIEHNS M BEIBOJIBI IO PE3YNIbTaTaM MPOBEAEHHOTO
HaOJII0IeHNs, ONBbITA, NCCIICOBAHMS;

IIPOrHO3MPOBATh BO3MOXKHOE JalibHENIIIee pa3BUTHEe GU3NYECKUX MPOLIECCOB, a TAKKE
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTHUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

PabGora ¢ undopmanmeii:



HNPUMEHATH Pa3In4YHbIe METObI, MHCTPYMEHTHI U 3aIPOCHI IIPH MTOMCKE B 0TOOpe
UH(OPMALIUU WU TAHHBIX C YYETOM MPEUIOKEHHON ydeOHO! (pU3NYecKoil 3a1auu;
aHAJTM3UPOBATh, CUCTEMAaTH3UPOBATh U HHTEPIPETUPOBATH MH(OPMAIIHIO Pa3IMYHBIX
BUOB U (pOPM IPEICTABICHHUS;

CaMOCTOSITENIbHO BEIOMPAThH ONTUMAIIbHYIO (POPMY IIPECTaBICHNUS HHPOPMALIUU U
WUTIOCTPUPOBATh PEIIaeMbIe 331a41 HECTIOKHBIMU CXEMaMH, IMarpaMMaMu, HHON
rpaduKol U UX KOMOMHAITUSMH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B X0/ie 00CYX/IeHUs yueOHOro Marepuaia, pe3ysibTaToB J1a0opaTOpHbIX paboT U
IIPOEKTOB 33J]aBaTh BOIPOCHI MO CYIIECTBY 00CYK/IaeMOI TEMBI U BBICKA3bIBaTh UJICH,
HalleJIEHHbIC Ha PELIeHUE 3aJaull U MOoAJep KaHie 01aroxkKeIaTeIbHOCTH OOIIeHHS;
COIIOCTABJISITh CBOU CYXJIECHHUS C CYKACHUSIMH JIPYIMX YYaCTHUKOB JAMAJIOTa,
00HapyXUBaTh pPa3IMYMe U CXOJCTBO MO3ULUII;

BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

yOJIMYHO MPEICTABIIATH PE3yJIbTaThl BHIIOJHEHHOTO (DU3UYECKOIO OIbITa
(9KCIIepUMeHTa, UCCIeI0BaHUs, IPOEKTA);

HOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHUBUYaIbHON paboThl IpU
pelIeHUH KOHKPETHON (pU3HUecKoi MpoOIeMbl;

IPUHUMATD L[EIM COBMECTHOM AESITEIbHOCTH, OPIaHU30BbIBAaTh AEUCTBHUS 110 €€
JOCTH>KEHUIO: PACIPEACIIATh POIH, 00CYXkKIaTh IPOLECCH U PE3YIbTATHI COBMECTHOM
paboTbl, 06001IIaTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBINOJIHATH CBOIO YaCTh pabOThI, JOCTUrasi KAUeCTBEHHOI'O pe3yJIbTaTa o CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU JECHCTBHS C APYTUMHU WICHAMU KOMaH[IbI;
OLIEHUBATh KaYeCTBO CBOET0 BKJIaJa B OOLIMI MPOAYKT IO KPUTEPUSIM, CAMOCTOSTEIILHO
c(hOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHUBepcaJbHbIE y4eOHbIe 1eiicTBUS
Camoopranusauus:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYalUsIX, TPEOYIOIINX ISl pELICHUS
(bu3nyecKuX 3HaAHMI;

OpPUEHTUPOBATHCS B PA3JIMYHBIX MOAX0AAX NPUHATHUS PelIeHUI (MHAUBUAYAIbHOE,
NPUHATHE PELICHUs B TPYIIE, IPUHATUE PEIIEHUH IpyMIoi);

CaMOCTOSITENIFHO COCTAaBIISITh JITOPUTM PelIeHUs: GPU3NUECKOH 3a/1aun WK IJ1aHa
UCCIIEIOBaHMS C YIETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MPEAIaraéMble BAPUAHTBI PELLICHUN;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pPEIICHHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JlaBaTh a/IEKBaTHYIO OIIEHKY CUTYallUH U IpeiaraTh IaH €€ U3MEHEeHMUS,

OOBSACHATH MPUYUHBI JOCTUKEHUSI (HEAOCTH)KEHUS) PE3YyIbTaTOB JEsTeIbHOCTH, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTUBBI B JIATEIHHOCTD (B TOM YHUCIIE B XOJI BBIITOJHEHUS (PU3NUECKOTO
UCCIIEIOBaHMS WIIM MTPOEKTa) HA OCHOBE HOBBIX 00CTOSITEIbCTB, N3MEHHUBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM;

CTaBUTh ce0s1 HA MECTO IPYrOro YeJI0BeKa B XO/I€ CIOPA WK AUCKYCCHU Ha HAyYHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;



MpU3HABaTh CBOE MPABO Ha OLIMOKY MPH pelieHnr (U3HNUECKUX 3aa4d WK B
YTBEPXKJICHUSIX Ha HAYyYHBIE TEMbI M TAKOE K€ MPABO APYroro.

MNPEJIMETHBIE PE3YJIBTATHBI
K xoHiy o0yuenust B 7 Kj1acce peMETHbIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPAXKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh MOHATHUSA: (PU3MUECKUE U XUMUYECKHUE SIBICHUS, HAOI0IeHHE,
9KCIIEPUMEHT, MOJIEJIb, TUIIOTE3a, EAUHUIIBI (PU3NYECKUX BETUYHH, aTOM, MOJIEKYJIa,
arperatHble COCTOSIHUA BellecTBa (TBEPAOE, KUAKOE, Fa3000pa3HOe), MEXaHHUUECKOe
JBUXKEHHE (paBHOMEPHOE, HEpaBHOMEPHOE, MPSIMOJIMHENHOE), TPACKTOpHS,
paBHOAEUCTBYIOMIAs cuia, AedopMmarius (yrpyras, IIacTHIecKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

paznuyath siBiaeHus (Iuddy3us, TEII0BOe IBMKEHNE YAaCTUIL BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JABM)KEHUE, MHEPLIUS, B3aUMO/IEHCTBUE TEJl, PABHOBECHE
TBEPABIX TEJ C 3aKPETIIEHHON OChIO BpallleHHs], IIepeiadya JaBIeHHs TBEPAbIMU TEIaMU,
KUJKOCTAMHU U Ta3aMu, aTMoc(epHOe JaBjiIeHHE, TUIABaHUE TEJ, TPEBPAICHH
MEXaHMYECKOM HEPTUM) 1O OMUCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MMPOSIBICHUE U3YYCHHBIX (PU3NUYECKUX SIBICHHHA B OKPYKAIOIIEM MUpE, B
TOM 4Hcie (PU3HYECKHE SBJICHUS B IPUPOEC: IPUMEPHI IBHXKEHUS C PA3INIHBIMH
CKOPOCTSIMH B )KMBOH M HE)KUBOU NPUPOJIE, JEUCTBUE CUIIbI TPEHUS B IPUPOJE U
TEXHMKE, BIIMSAHNUE aTMOC(EPHOTrO JaBJICHUS Ha )KUBOW OpraHu3M, IJIaBaHUE pPbIO,
pbIYary B Telie YeJI0oBeKa, Py ATOM NEPEBOAUTH MPAKTUYECKYIO 33/1a4y B YUeOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH) (PU3UUECKUX SBICHHIA;

OIMCHIBATh U3yUYEHHBIE CBOMCTBA Te U (PU3NYECKHE SBJICHUS, UCIIONb3Ys (pu3nueckue
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BpeMs, IyTh, CKOPOCTb, CPEIHSIS
CKOpOCTB, CHJIa YIIPYTOCTH, CUJIa TSDKECTH, BEC Teja, CUJla TPEHHUs, 1aBeHue (TBEPIOro
Tena, XHUJAKOCTH, ra3a), BBITAJIKUBAIOLIAS CHJIa, MEXaHWYecKasi paboTa, MOLUTHOCTb, TJIEYO
CHUJIbI, MOMEHT CHJIbI, KOO (ULUEHT MOJIE3HOT0 JICHCTBUS MEXaHU3MOB, KHHETHYECKas U
NOTEHLIMaIbHAas SHEPTHs), IPU ONKUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUM CMBICIT
UCIIOJIb3YEMBIX BEJIIMYMH, UX 0003HAUEHUS U €IMHUIBI (PU3NUECKUX BEIMYUH, HAXOIUTh
(bopMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMH BETMUYUHAMH,
CTPOUTH TpapMKH U3YYEHHBIX 3aBUCUMOCTEN (U3MUECKUX BEIUYNH;

XapaKTepu30oBaTh CBOMCTBA Tel, (pru3nuecKue SBICHHS U MPOLIECCHl, UCIIOJB3Ysl IpaBHiIa
CJIO’KEHUS cuJl (BIOJIb OHOM MpsiMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MpaBUJIO paBHOBECHsI pbruara (6J10Ka), «30JI0TO€ MPABUIIO» MEXaHUKH, 3aKOH
COXpaHEHMSI MEXaHUUECKON YHEPTHH, IPU STOM J1aBaTh CIIOBECHYIO (POPMYITHUPOBKY
3aKOHa U 3aIIUCBIBATh €0 MaTEMATUYECKOE BHIPAKEHUE;

00BACHATH (PU3NYECKHUE SIBJICHMUSI, TPOLIECCHI U CBOMCTBA TE€N, B TOM YUCIJIE U B KOHTEKCTE
CUTyallMil IPaKTUKOOPHUEHTUPOBAHHOIO XapaKTePA: BBIABIATh IPUYMHHO-CIIEICTBEHHBIE
CBSI3U, CTPOUTH OOBSCHEHHE U3 1—2 JIOTHYECKHX 1IaroB ¢ ONopoil Ha 1—2 U3y4yeHHbIX
CBOMCTBA (PU3NUECKUX SBICHUN, PU3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pewath pacyéTHble 3aaun B 1—2 1eHCTBUS, UCTIONB3Ys 3aKOHBI 1 (POPMYIIBL,
CBs3bIBaIOIIME (PU3NYECKUE BEIMUMHBL: HAa OCHOBE aHAJIM3a YCIIOBUS 33/JauM 3aliChIBaTh
KpaTKO€ YCJIOBHUE, MOACTABIATh (PU3HMUECKHUE BEIUUUHBI B (OPMYJIbI U IPOBOIUTH
pacuéThl, HAXOAUTH CIIPABOYHBIE JaHHbIE, HEOOXOAUMBIE JUIsl pEIIeHUs 3a/1a4, OL[CHUBATh
PEATHUCTHYHOCTD MOTYYCHHOW (PU3NUECKON BETUYMHBI,



pacro3HaBaTh MPoOIEeMbl, KOTOPbIE MOXKHO PEIINUThH MPH MOMOIIU GU3UYECKUX METO/IOB,
B OITMCAHUU UCCJIEIOBAHUS BBIICISATH MPOBEPSEMOE MPEIONIONKEHUE (TUIIOTE3Y),
pa3iauyaTh ¥ HHTEPIPETUPOBATH MONyUYECHHBINH PE3yabTaT, HAXOIUThH OIMIUOKH B XOJIC
OIBITA, JICJIATh BBIBOJBI 10 €T0 PE3YJIbTATAM;

MPOBOJMTH OTIBITHI 110 HAOTIOACHHUIO PU3NICCKUX SBICHUHN WU PU3NICCKUX CBOHCTB
Ten: GopMyYIUPOBAThH MPOBEPsieMble MPEIIIOI0KEHUs, COOUPATh YCTAHOBKY U3
MPEJI0KEHHOTO0 000PYAOBaHHUS, 3aMUCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBOBL;
BBITMOJIHATH MPSMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tea, 00bEMa, CHIIbI U
TEMIIEPATYPHI C UCIOJI30BAHUEM aHAJIOTOBBIX U LU(PPOBBIX TPUOOPOB, 3aUCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 3aJaHHON aOCOIFOTHOM MOTPEITHOCTH U3MEPEHHIA;
MIPOBOJMTH UCCIICIOBAaHUE 3aBUCUMOCTH OJTHOM (PH3UUECKON BEJTMYUHBI OT IPYTON C
WCIIOJIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH ITYTH PABHOMEPHO JABUKYILIETOCS
TeJIa OT BPEMEHU JABUKCHUS TE€JIa, CUJIbI TPEHUS CKOJIBKEHUS OT BECa TeJla, KAYeCTBA
00paboTKK MOBEPXHOCTEH TN M HE3aBUCUMOCTH CHJIBI TPEHHS OT IIOIIAIN
CONPUKOCHOBEHUS TEJ, CUJIbl YIPYTOCTH OT YJJIMHEHUS MPYKUHBI, BBITAIKUBAIOILIEH
CWJIBI OT 00BEMA MOTPYKEHHOM YaCTH TeJa U OT IJIOTHOCTH KUAKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH TeJia, OT MIYOHHBI, HA KOTOPYIO MOTPYKEHO TEo,
YCJIOBH TJIaBaHUS TEJ, yCIOBUM paBHOBECHsI pbldara U 0JIOKOB), y4acTBOBATh B
MJIAHUPOBAHUM YYEOHOTO MCCIIEIOBAaHUsA, COOMPATh YCTAHOBKY U BBIMIOJHATh U3MEPEHUS,
CIeTysl PENIOKEHHOMY TUTaHy, (PHKCUPOBATEH PE3YIbTATHI MOTYYCHHONW 3aBUHCUMOCTH
(GU3HYECKUX BEIMYMH B BHJIC TIPEUIOKCHHBIX TA0JIUI U TPaAPUKOB, JIeTIaTh BHIBOIBI IO
pe3ynbTaTaM UCCIEI0BAHMS;

MPOBOAMUTH KOCBEHHBIE U3MepEHUs GPU3NUYECKUX BETUYHMH (IUIOTHOCTH BELIECTBA
JKUJKOCTU U TBEPAOIO TeJa, CHJIa TPEHUS CKOJIbKEHUS, JaBICHUE BO3IyXa,
BBITAJIKMBAIOIIAs CUJIa, JEHCTBYIONIAs Ha MOTPYKEHHOE B KUIKOCTH TE0, KOOPHUITUEHT
MOJIE3HOTO AEUCTBUS MPOCTHIX MEXAHU3MOB), CIIEAYS MPEII0KEHHOW HHCTPYKIIUU: TIPU
BBITIOJIHEHUH U3MEPEHUN COOUPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY M BBIUUCIISATD
3HAYCHNE NCKOMOM BEIIUYHNHEL,

coOiroaaTh MpaBuiia TEXHUKU 0€30I1acCHOCTU U padoTe ¢ 1a00opaTOPHBIM
000pyI0BaHNEM;

YKa3bIBaTh MPUHIHUIIBI IEHCTBHUS MPUOOPOB U TEXHUUYECKUX YCTPOIMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIOIINECS COCY/IbI, 0apOMETp, phIvar, MOABUKHBINA 1
HETOJIBIKHBIN OJIOK, HAKIIOHHAS TIOCKOCTB;

XapaKTepU30BaTh MPUHIHUIIBI JEHCTBUS H3yUYEHHBIX TPUOOPOB M TEXHUUECKUX YCTPOICTB
C OTOPOM Ha MX OMHUCAHUS (B TOM YHKCJIE: TOAIIUITHUKH, YCTPOUCTBO BOJOMPOBO/IA,
TUAPABIMYECKHUI TIPECC, MAaHOMETP, BBICOTOMED, IMOPIITHEBOW HACOC, apeoMeT)),
WCITOJTB3YsI 3HAHUSI O CBOMCTBAX (DU3UYECKUX SBJIECHUN U HEOOXO0IUMbIE (PU3UIECKUE
3aKOHBI ¥ 3aKOHOMEPHOCTH;

MPUBOUTH MPUMEPHI (HAXOIUTH HHPOPMAIIHIO O TPUMEPaX ) MPAKTHIECKOTO
UCTIONIb30BaHUs (PU3MUYECKUX 3HAHUH B MIOBCETHEBHOM KU3HU AJIs 00eCTeUeHUs
0€30MacHOCTH NP 0O0paIeHUH ¢ TPHUOOPaMU U TEXHUYECKHUMH YCTPONCTBAMH,
COXPaHEHHUS 3I0POBbS U COOIIOICHUS HOPM DKOJIOTUYECKOTO MOBECHHS B OKPY KO
cpene;

OCYIIECTBIISATh OTOOP UCTOUYHUKOB MHGOpMariK B IHTEpHETE B COOTBETCTBHH C
3aJIaHHBIM TTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUM U MyTEM CPaBHEHUS



Pa3INYHBIX UCTOYHHUKOB BBIJICIATh HH(POPMALIUIO, KOTOpAs SIBJIAETCS IPOTUBOPEUNBOM
WA MOXET OBITh HEJIOCTOBEPHOM;

MCII0JIb30BAaTh IPY BHIIOJIHEHUH YUYE€OHBIX 33JaHUN HAyYHO-TIONYJISPHYIO JTUTEPATYPY
¢u3nUecKoro conep:kaHus, CpaBOYHbIC MaTepHalbl, pecypchl ceTi MHTepHeT, BIaleTh
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, IpeoOpa3zoBanus HHPOPMAIIUN U3 OJHOM
3HAKOBOU CUCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHbIE KpPAaTKUE MMCbMEHHbIE U YCTHBIE COOOILEHHS Ha OCHOBE 2—3
UCTOYHUKOB MH(OpMaLUK (PU3MUECKOr0 COAePKAHUS, B TOM UUCIIE IIYOJIMYHO JeaTh
KpaTKHe COOOLIEHUs O pe3yiIbTaTaX IPOEKTOB WIIM y4EOHBIX MCCIEI0BAHUM, IPH 3TOM
IPaMOTHO MCIOJIb30BATh U3yYCHHBIN MOHATUHHBIHN anmapaT Kypca (U3HKH,
COIPOBOXKAATh BBICTYIIJICHUE IIPE3EHTALUECH;

IPY BBIIOJIHEHUH y4eOHBIX MPOEKTOB M UCCIICAOBAHUH pacrpeneniaTh 0053aHHOCTH B
IpYIIIE B COOTBETCTBUU C IIOCTABICHHBIMU 3aJa4aMH, CIEAUTH 3a BBIIIOJIHEHHEM ILIaHA
NecTBUH, aJleKBaTHO OLICHUBATh COOCTBEHHBIN BKJIAJl B 1€ATEIILHOCTh TPYIIIIHI,
BBICTpAauBaTh KOMMYHUKATHBHOE B3aUMOJAECHUCTBHE, YUUTHIBAasE MHEHNUE OKPY)KAIOILUX.

K koHuy o0yuenus B 8 ki1acce npeiMeTHbIe pe3ysIbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPaKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

HCIIOJIB30BAaTh ITOHATHUSA: Macca U pa3Mepbl MOJIEKYII, TEINIOBOE IBM)KEHUE aTOMOB U
MOJIEKYJI, arpEraTHbIE COCTOSIHUSI BEILIECTBA, KPUCTAUINYECKUE U aMOp(HbIE TeNa,
HACBIIICHHBIN U HEHACBIIICHHBIN 1ap, BIAXKHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSA
SHEPrus, TEIUIOBOW JIBUTATEIIb, SJIEMEHTAPHBIN JIEKTPUUECKUH 3apsijl, IEKTPUIECKOE
10JI€, TPOBOJIHUKYU U AUSJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUUYECKUIM TOK, MArHUTHOE MOJIE;
pas3iuyath SBJICHU (TEIUIOBOE pacIIUpEHe U CxKaTHe, TEIUIonepeada, TerioBoe
paBHOBECHE, CMaUMBaHNE, KAlIUJUIAPHBIE SIBJICHUS, UCIIAPEHNE, KOHACHC AL,
IUIaBJIeHHE, KpUCTAJUIM3alus (OTBepeBaHue), KUIIEHHE, Teryionepeaaya
(TerIonpOBOJHOCTD, KOHBEKIIHS, N3YYEHHUE), HIEKTPU3ALMs Tell, B3aUMOEHCTBIE
3aps110B, JENUCTBUS dJIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MarHuTOB, ICUCTBUE MAarHUTHOIO I10JIS HA IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
MHAYKIINS) IO OIMMCAHMIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JAHHOE PU3NYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (U3UUECKUX SBJICHUN B OKpYXKAIOIIEM MHpE, B
TOM 4Hcie (PU3NYeCcKHe SBJICHUS B IPUPOE: MOBEPXHOCTHOE HATSKEHHE U KalWJUISIpHbIE
ABJICHUS B IPUPOJIE, KPUCTAILIBI B IpUPOAE, n3iyueHue ColHIa, 3aMep3aHie BOAOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POChI, TYMaHa, HHEsl, CHEeTa, EKTPUUECKUE SBJICHHS B
atMocdepe, 37IEeKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE T10J1e 3eMiH, Apend
IIOJIFOCOB, POJIb MATHUTHOT'O TTOJIS IJIS KU3HU HA 3eMuie, MTOJISIPHOE CUSHUE, ITPU 3TOM
MEPEBOJUTH MPAKTUYECKYIO 3a7auy B y4eOHYI0, BBIENATH CYILIECTBEHHBIE CBOMCTBA
(mpu3HaKkK) GU3HUECKUX SIBICHUN;

OTKCHIBATh U3yYEHHBIE CBOMCTBA TeJ U (PU3NYECKHE SBICHUS, UCIIONB3Ys (pu3nueckue
BEJIMYMHBI (TEMIIEpATypa, BHYTPEHHS SHEPT U, KOJIMUYECTBO TEIUIOTHI, yeIbHAas
TEIJIOEMKOCTD BEIIECTBA, yEIbHAas TEILIOTA IUIABJICHHUS], YACIIbHAs TEIUIOTa
napooOpa3zoBaHus, yAelbHas TeIUIOTa CrOPaHus TOITMBA, KOA(PHHUIIMEHT MOJIE3HOTO
JIEHCTBHSI TETUIOBOM MAIIMHBI, OTHOCUTENIbHASI BIAKHOCTH BO3/1yXa, AIEKTPUIECKUI
3apsAJl, CUJIa TOKA, SJIEKTPUUIECKOE HAPSKEHHE, COTPOTHUBIICHUE ITPOBOJIHMKA, Y/IETIBbHOE
COIPOTHUBIIEHUE BEIIECTBA, padOTa U MOILITHOCTD AIEKTPUUYECKOTO TOKA), PU OMHUCAHUU
MPAaBUJIbHO TPAKTOBATh PU3NUYECKHUII CMBICI HCIIOJB3YEMBIX BEJIMYUH, 0003HAUYEHUS U



€IMHUIB! (PU3NYECKUX BEJIMYHMH, HAXOIUTh (DOPMYJIbI, CBSI3BIBAOLINE JAHHYIO
¢u3nUeCKyI0 BETUUNHY C IPYTUMHU BETMYMHAMU, CTPOUTH IPauKu N3ydEeHHBIX
3aBHCUMOCTEN (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3HUECKUE SBICHUS U MPOLIECCHI, HCIIONIB3Ys
OCHOBHBIE I10JIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU CTPOCHHUS BELIECTBA,
IPUHLUI CYNEPIIO3ULUH 10JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs 3apsa,
3akoH OMa /151 yyacTKa LenH, 3aKoH Jxkoymsa—JIeHna, 3aKkoH COXpaHEeHUs SHEPTUH, IIPU
9TOM J/1aBaTh CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3aMIUCHIBATh €T0 MaTEMAaTUYECKOE
BBIPAKCHHUE;

O0BSICHATH (PU3NUECKUE TPOLIECCH M CBOICTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTyaluit
IIPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATh IPUUMHHOCIIEACTBEHHbIE CBS3H,
CTPOUTH OOBSICHEHHE U3 |—2 JTOrMYECKUX MIaroB ¢ ONOpPOor Ha 1—2 M3yd4eHHBIX CBOMCTBA
bu3nUecKuX SBICHHUH, PU3NICCKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pewatb pacy€THble 3aJaun B 2—3 AeHCTBUS, UCIONb3Ys 3aKOHBI U (POPMYIIBL,
CBsI3bIBaOIME (PU3MUECKUE BETMUMHBL: HA OCHOBE aHaJIM3a YCJIOBHS 3a/1aul 3allUChIBATh
KpaTKoe YCJIOBHE, BBISBIIATH HEIOCTATOK JaHHBIX JJIsl pEIIEHUs 3a/1a4ul, BBIOMPATh
3aKOHBI ¥ (POPMYJIBI, HEOOXOUMBIE JUIsl €€ pelIeHus, IPOBOAUTh PACcUEThl U CPAaBHUBATh
MOJIyYEHHOE 3HaueHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh POOJIEMBbI, KOTOPHIE MOXHO PEIIUTH MPHU IIOMOIIH (PU3UYECKUX METOJIOB,
UCIIOJIb3YS OIMCAaHUE MCCIIEA0BAHNUS, BBIIEIATh IPOBEPSIEMOE NMPEATIOTI0KEHHE,
OLICHMBATh MPaBUIILHOCTh MOPSAKA IPOBEACHUS UCCIIEI0OBAHUS, JI€]aTh BbIBObI;
IPOBOJUTDH ONBITHI M0 HAOIIOIEHUIO (PU3HUECKUX SBICHUN WU (PU3MUECKUX CBOWCTB TEJ
(KanuJUIIpHbIE SBJICHMSI, 3aBUCUMOCTb JJaBJIEHUS BO3/lyXa OT €ro o0bEMa, TeMIepaTypsl,
CKOPOCTH IIpOIiecca OCTBIBAHUS M HArPEBAHMSI IPH U3JIYYEHUHN OT LIBETA U3JTydarolei
(moromiaroLei) HOBEpXHOCTH, CKOPOCTh UCIIAPEHUS BOJIbI OT TEMIIEPATypPhl KHUIKOCTH U
IIoNIan €€ MOBEPXHOCTH, ANEKTPU3ALNS TE U B3aUMOJEHCTBUE dIEKTPUUECKUX
3aps10B, B3aUMOJICHCTBUE MMOCTOSIHHBIX MarHUTOB, BU3YyaJIU3allisl MATHUTHBIX TOJIEH
MOCTOSTHHBIX MarHuTOB, IEHCTBUSI MAarHUTHOTO T0JISI HA IPOBOJHUK C TOKOM, CBOICTBa
AIIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJIBUraTeNIsl IOCTOSIHHOTO TOKA): (OpMYJINPOBAThH
IIpOBEpsieMble IPENONI0KEHNS, COOUPATh YCTAHOBKY U3 IIPEJI0AKEHHOT0 000pyA0BaHuUs,
OTHCBIBATH XOJ1 OIBITAa U (POPMYTUPOBATH BBIBOJIBI;

BBITOJIHATH NPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHON BIIAXKHOCTH BO31YXa,
CHJIBI TOKA, HANPSKEHUs C UCIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATUYMKOB
(bu3nUecKnX BEJITMYMH, CPABHUBATh PE3YIbTAThl H3MEPEHUN C YUETOM 3aaHHOM
a0COTIOTHON MOTPEIIHOCTH;

MIPOBOAMTD HCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMUUHBI OT IPYroi ¢
MCIIOJIb30BaHUEM MPSMBIX U3MEpPEHUH (3aBUCUMOCTh CONPOTUBIIEHUS IIPOBOJIHHKA OT €T0
JUTMHBI, TJIOIIAAH MTONEPEYHOro CEYEHUS U YIeIbHOTO COMPOTHUBIICHHUS BELIECTBA
IIPOBOJHMKA, CUJIBI TOKA, UIYIIETO Yepe3 POBOIHUK, OT HAIIPSHKEHMSI HA TPOBOJAHMKE,
UCCIIEIOBaHKE MOCIEI0BATEIBHOTO U NMAPAIEIbHOTO COEJUHEHN POBOAHUKOB):
IUIAHUPOBATh UCCIIE0OBAaHUE, COOMPATh YCTAHOBKY U BBIIIOJIHATH U3MEPEHUs, CIeLys
IPeI0KEHHOMY TUTaHy, (PMKCUPOBATh Pe3yJIbTaThl MOJYYEHHOM 3aBUCHMOCTH B BH/JIE
TabJIMI ¥ TpauKOB, JA€TaTh BHIBOABI IO PE3yJIbTaTaM HCCIIEI0BaHUS;

MPOBOAMTH KOCBEHHbIE U3MEpPEHUsI GU3NUYECKUX BETUUMH (yJeNbHAas TEII0EMKOCTh
BEILIECTBA, CONPOTUBJIEHNE MPOBOAHMKA, Pa00Ta U MOLTHOCTh JIEKTPUUECKOT0 TOKA):



IUTAHUPOBATh N3MEPEHHS, COOMPATh IKCIEPHUMEHTAIBHYIO YCTAHOBKY, CIIEIys
NPEIOKEHHON HHCTPYKIUH, U BBIYUCIISTh 3HAYEHNE BETUUNHBL;

coOJIIO1aTh MpaBHiIa TEXHUKH OE30MTACHOCTH MPU paboTe ¢ 1ad0opaTOpHBIM
000pyI0BaHUEM;

XapaKTepHu30BaTh MPUHILUIIBI ICHCTBUS U3YYCHHBIX IPUOOPOB M TEXHUYECKUX YCTPOUCTB
C OTOPOii Ha UX OMHUCAHUS (B TOM YHCIIE: CUCTEMA OTOILUICHHS JOMOB, THTPOMETP,
napoBasi TypOrHa, aMIIepMeTp, BOJILTMETP, CYETUHK HIEKTPUIECKON SHEPIHH,
3JIEKTPOOCBETUTEbHBIE TIPHOOPHI, HATPEBATEIBHBIE AIEKTPOIIPHOOPHI (IPUMEPEI),
IIEKTPUYECKUE MPEAOXPAHUTENH, SJTEKTPOMATHUT, HJICKTPOIBUTATEIb TOCTOSHHOTO
TOKa), UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3MYECKUX SIBICHUH U HEOOXOUMBIE
¢du3nueckne 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOICTBA U M3MEPHUTEIbHBIE TPHOOPHI IO
CXeMaM M CXeMaTHYHBIM PUCYHKaM (3KUJAKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETP,
THTPOMETP, JBUraTeIb BHYTPEHHETO CTOPAHUs, JJIEKTPOCKOII, PEOCTAaT), COCTABIATh
CXEMBI IEKTPUYECKUX IEeTIeH ¢ TIOCIIeI0BATEILHBIM 1 TTAPaJUICIIEHBIM COCTMHEHHEM
9JIEMEHTOB, pa3Inyasl yCIOBHbIC 0003HAYECHHS HJIEMEHTOB YJICKTPHUECKHX LIEIeH;
NPUBOJHUTH IPUMEPHI (HAXOAUTH HH(POPMALHMIO O TPUMepax) MPaKTUIeCKOro
UCTIOJIb30BaHUS (PM3MUECKUX 3HAHUH B MOBCETHEBHOM JKMU3HU JIJIs1 00ecTieueHuUs
0€30MacHOCTH NPH 00palEHUH ¢ TPUOOpaMU U TEXHUYECKUMHU YCTpOIiCTBaMH,
COXPaHEHHS 3/I0POBbSI U COOIIOZCHUS HOPM SKOJIOTHIECKOTO MTOBEICHUS B OKPY KAIOIIEH
cpene;

OCYILIECTBIISATH MOUCK MH(OpManny GpU3nIecKoro coaepkanus B MIHTepHeTe, Ha OCHOBE
UMEIOUINXCS 3HAHUN U MyTEM CpaBHEHUS JONOJIHUTEIbHBIX HCTOYHUKOB BBIJICIISATh
UH(POPMALINIO, KOTOpast SBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BATh IPH BBITIOJTHEHUH YYEOHBIX 33/IaHMI HAYYHO-TIONYIISIPHYIO TUTEPATYPY
(u3HYeCcKOTO coaep KaHusl, CIIPaBOYHBIE MaTepHalibl, pecypchl ceTn VIHTepHeT, B1ajeTh
npruéMamMu KOHCTIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHus MHPOPMAITUHN U3 OJTHOM
3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KpPAaTKHE YCTHBIE COOOIIeHUs, 0000111as
UH(POPMAIIHIO U3 HECKOIBKUX MCTOYHUKOB (PH3HMUECKOTO COJICPKAHUS, B TOM YHUCIIE
NYOJIMYHO TIPENICTABIATH Pe3yIbTaThl IPOSKTHOM MM HCCIIEA0BATENbCKOM
JeATENILHOCTH, TIPH TOM I'PaMOTHO HCIOJIb30BaTh H3y4YEeHHBIN MOHATHIHBIN armapar
Kypca (pHU3MKH, CONMPOBOXK/JIATh BHICTYINICHHE MTPE3EHTALIUEH;

IIPY BBITIOJIHEHUU YYEOHBIX MMPOSKTOB M UCCIEOBAaHUN (PH3HUYECKUX MTPOIIECCOB
pacrpenensaTh 00s3aHHOCTH B TPYIIIE B COOTBETCTBHHU C TIOCTABIICHHBIMH 33JauaMH,
CJICZINTH 32 BBIITOJIHEHUEM TUIaHa JICHCTBUN M KOPPEKTHUPOBATH €r0, aJeKBATHO
OILICHUBATh COOCTBEHHBII BKIIAJ B €SI TEIHHOCTH TPYIIITbI, BEICTPAUBATh
KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, TIPOSIBIISISI TOTOBHOCTD Pa3pemiaTh KOHMIUKTHI.

K koHiy o6yuenus B 9 Kjacce npeMeTHbIE pe3ysbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPaKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

MCIIOJIb30BaTh MOHATHUS: CUCTEMA OTCUETA, MaTepuasabHas TOUKa, TPACKTOPUS,
OTHOCUTEIIbHOCTh MEXaHMYECKOTO ABMKEHUS, AeopMalius (ynpyras, IiacTudeckas),
TpeHHE, HEHTPOCTPEMUTENILHOE YCKOPEHNE, HEBECOMOCTb U MEPETPY3KH, LIEHTP TAKECTH,
a0COIOTHO TBEPIOE TEJIO0, UEHTP TAKECTU TBEPJIOTO Tela, pAaBHOBECHE, MEXaHUUECKHE
Kosie0aHus ¥ BOJIHBL, 3BYK, HH(GPA3BYK U YIbTPa3BYK, JIEKTPOMAarHuTHbIE BOJIHBI, IIKaJa



9JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1albHO30PKOCTb, CIIEKTPBI UCITYCKaHUS
U TIOTJIOLICHNUS, alb(a, OeTa- 1 raMMa-u3JIydeHUs], U30TOIIbL, SiAepHast YHEPreTHKA,;
pa3iauyath BJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSAMOIMHENHOE IBUKEHUE,
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE JBI)KEHUE, CBOOOIHOE TIa/IEHUE TEJl, pPABHOMEPHOE
JIBUKEHHE 110 OKPYKHOCTH, B3aUMOJICHCTBHE TEJl, PEAKTUBHOE JIBUKCHUE,
KoJsiebaTenbHOE IBUKEHUE (3aTyXaloIlKe U BBIHYXKIEHHbIE KOJI€OaHus), pe30HaHC,
BOJIHOBOE [IBHKCHHE, OTPAKCHUE 3BYKa, IPSIMOJIUHENHOE PACIIPOCTPAHEHHE, OTPAKEHHE
U NPEJIOMJICHHUE CBETA, II0JTHOE BHYTPEHHEE OTPaKEHUE CBETA, PAa3JIoKeHUE OesIoro cBera
B CIIEKTP U CJI0XXEHHUE CIIEKTPAJIbHBIX IBETOB, TUCIEPCUS CBETA, €CTECTBEHHAS
paZ0aKTUBHOCTb, BOSHUKHOBEHUE JIMHEWYATOI0 CIIEKTPA U3JIy4EHUs) 110 ONHUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, AEMOHCTPUPYIOIINX AaHHOE (hU3NYECKOe
SBJICHUE;

pacro3HaBaTh MPOSBICHNUE U3YyYCHHBIX (PM3NYECKUX SBICHHI B OKpPYKAIOIIeM MHpe (B
TOM 4Hcie (PU3UUYECKHE SBICHUS B IPUPOJIE: IPUIUBBI U OTJIUBBIL, IBUKCHHUE TJIAHET
ConHeuHOU cucTeMBI, PEaKTUBHOE ABM)KEHUE )KMBBIX OPTaHU3MOB, BOCIIPUATUE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHE, CEICMUYECKHUE BOJIHBI, IIyHAMH, X0, LIBETa TEJ,
ONTUYECKUE SIBJICHUS B IPUPOJIE, OMOJIOTrMUECKOe ACHCTBUE BUIUMOTO,
yIBTPapUOIECTOBOTO U PEHTTCHOBCKOTO U3ITyUYEHUH, €CTECTBEHHBIN PaJIMOAKTUBHBIN
($oH, KOCMUYECKHE JTyYH, PaAMOAKTUBHOE U3Iy4EHHE IPUPOJAHBIX MUHEPAJIOB, IEHCTBUE
PaAMOAKTUBHBIX U3JIyYEHUIN Ha OPraHU3M YeJIOBEKa), IPH 3TOM I1EPEBOIUTh
NPaKTUYECKYIO 33/1a4y B y4eOHYIO, BBIJICIATh CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHN)
(bu3nUecKuX SBICHUIA;

OIKCBIBATh U3yYEHHBIE CBOMCTBA TeJ U (PU3NYECKUE ABJICHUS, UCIIONb3Ysl (pu3nueckue
BEJIMYMHBI (CPEHSS U MTHOBEHHAs! CKOPOCTb TeJjla P HEPABHOMEPHOM JIBUYKEHUH,
YCKOPEHHE, IEPEMELLEHNUE, ITyTh, YIIIOBAas CKOPOCTh, CUJIA TPEHUS], CUJIA YIIPYTOCTH, CHIIA
TSKECTH, YCKOPEHHE CBOOOTHOTO Ta/IeHHs, BEC Teja, UMITYJIbC Tella, UMITYJIbC CUIIbI,
MexaHu4yecKkas paboTa U MOIHOCTb, TOTEHLMAIbHASI SHEPTUs Tella, HOJHATOTO HaJ
MTOBEPXHOCTBHIO 3€MJIY, IOTEHIIMAJIbHASL SHEPT U CKATOM NIPYKUHBI, KHHETUYECKas
SHEprus, MOoJIHas MeXaHUuecKas YHeprus, IepUoJl U YacToTa KoueOaHul, JUIMHA BOJIHBI,
IPOMKOCTbH 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, TOKA3aTeNb MPEJIOMIIEHUS CPEJIb),
IpY ONMCaHUU MPAaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICT HCIIOIb3YEMbIX BEINYHH,
0003HauEHMSI U €IMHUIIBI (PU3HMUECKUX BEITHUUH, HAXOIUTh (POPMYJIBI, CBSI3bIBAIOIIUE
JaHHYIO (PU3MUECKYIO BEJTMUUHY C JPYTUMHU BETMUMHAMH, CTPOUTH TPapUKH U3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3HUECKUE SBICHUS U MPOLIECCHI, UCIOJIb3YS 3aKOH
COXPAHEHHUsI SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHMS, IPUHIINI CYNEPIO3ULIUN CUII,
MIPUHIMUIT OTHOCUTEIBHOCTH [ 'anuies, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHBI OTPAKEHHUSI U TIPETIOMIICHHUS CBETA, 3aKOHBI COXPAHEHMS 3aps0BOT0 U MAaCCOBOIO
YHCeIN IPU AACPHBIX PEAKIMX, IPU ITOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA
3aIIUCHIBATh €0 MAaTEMAaTUYECKOE BBIPAKECHHUE;

O0BSICHATH (PU3NUECKHE MPOLIECCH M CBOIMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTYyalui
[IPAaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATH IPUYNHHO-CIIEICTBEHHBIE CBA3H,
CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX 11ar0B C ONMOPOM Ha 2—3 U3y4eHHBIX CBOICTBa
buznyecKux sIBIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pelaTh pacy€THbIE 3a7jau (OMUparOIINecs Ha CUCTEMY U3 2—3 ypaBHEHHMI ), UCTIOIb3Ys
3aKOHBI ¥ (DOPMYJIBL, CBSA3bIBAIOIINE (PU3NUECKUE BETUUYNHBI: HA OCHOBE aHAJIM3a YCIOBHS



3aJlauyl 3alMChIBaTh KPAaTKOE YCIIOBHE, BBISBIIATh HEJOCTAIOIINE HIIM U30bITOUHbIE
JTaHHbIE, BEIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE IJIsl PEIICHUS, IPOBOAUTH
pacy€Thl U OLIEHUBATH PEATTUCTUYHOCTD MOJYYSCHHOTO 3HAUCHHS (PU3MUECKON BEIIMUHHBI,
pacrio3HaBaTh MpooOIeMbl, KOTOPBIE MOKHO PEIINUTh NP MOMOIIH (PU3NIECKUX METOJIOB,
UCTIOJIB3YS OIMCAaHKUE UCCIIEIOBaHMS, BBIICISATE MPOBEPSEMOE MPEAIIONIOKEHHE,
OLIEHUBATh [IPABUIILHOCTD MOPSAJIKA IPOBEICHUS UCCIIEI0BaHMsL, AeIaTh BEIBObI,
UHTEPIPETUPOBATH PE3YNIbTAaThl HAOIIOIEHUH U OIBITOB;

IPOBOJUTH ONBITHI M0 HAOIIOIEHHUIO (PU3NUECKUX ABICHUN WM (PU3MUECKUX CBOMCTB Tel
(u3y4eHue BTOporo 3akoHa HproTOHA, 3aKOHA COXPAHEHUS SHEPTUH, 3aBUCUMOCTb
nepuoJia KojaeOaHuil MpyKMHHOTO MasiTHUKA OT MacChl rpy3a M KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTbD OT aMIUTUTY/AbI MaJIbIX KOJIeOaHMid, IPSAMOIMHEHHOE PACIIPOCTPAHEHHE
CBETa, pasJIoKEeHHE OEJI0r0 CBETA B CHEKTP, U3YyUCHHUE CBOMCTB U300paKEHUS B INIOCKOM
3epKajie U CBOMCTB M300paXeHUs MPeAMETa B COOMpAIOIe JTMH3€e, HAOII0ACHIE
CIUIOILIHBIX U JIMHEHYATBIX CIIEKTPOB M3JIyUEHHs): CAMOCTOSATENILHO COOUPATh YCTAHOBKY
U3 U30BITOYHOr0 Habopa 000pyI0BaHUS, OMUCHIBATH XOJ1 OIbITA U €T0 PE3YJIbTaThl,
(bopMynMpOBaTh BHIBOBI;

IPOBOJIUTH IIPU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, onpenenss cpeaHee
3HaYCHHE U3MEPSEMON BEIMYHHBI ((DOKYCHOE paCCTOSTHUE COOMPAOIEH JIMH3HI),
000CHOBBIBATh BHIOOD crioco0a u3mMepeHust (M3MEpUTENBHOTO proopa);

IIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYHH C HCIIOJIb30BAaHHEM
IPSMBIX U3MEPEHHH (3aBUCMOCTb ITyTH OT BPEMEHH MPH PABHOYCKOPEHHOM JBIKEHUH
0e3 Ha4aJIbHON CKOPOCTH, Neproia KoJeOaHuil MaTeMaTHYeCKOr0 MassTHUKA OT JUTMHbI
HUTH, 3aBUCIMOCTH yTJIa OTPaKE€HHsI CBETa OT yrJja MaJeHus 1 yria mpeaoMIeHUs OT
yIJ1a najieHus): IIaHUPOBaTh UCCIIE0OBAaHUE, CAMOCTOSATEIBHO COOUPATh YCTAaHOBKY,
(bUKCUpPOBaTh Pe3yNbTaThl NOTYYEHHONW 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH B BUIE
TaOJIUI U TpaQUKOB, A€TaTh BEIBOABI 110 pe3yJIbTaTaM UCCIIEI0BaHMS;

IPOBOJIUTH KOCBEHHBIE N3MEPEHUST (PU3NIECKUX BEITHMUNH (CPEIHSSI CKOPOCTh U
YCKOpEHHUE TeJia MPH PAaBHOYCKOPEHHOM JBIDKEHUH, YCKOPEHUE CBOOOIHOTO MaACHNS,
KECTKOCTD MPYKUHBI, KOOPPUIUEHT TPEHUSI CKOJIbKEHUS, MEXaHU4YecKasi paboTa u
MOIITHOCTb, YaCTOTA M MEPHOJI KOJICOaHUH MaTEeMaTHYECKOTO U MPYKHHHOTO MasTHUKOB,
ONTUYECKask CHJIa cCOOMparoIel TMH3bI, paAMOaKTUBHBIN (OH): MIIAHUPOBATh U3MEPEHHUS,
coOMpaTh SKCIIEPUMEHTAILHYIO YCTAHOBKY U BBITIOJIHATH U3MEPEHUs, ClaeIys
IPEeUI0KEHHON MHCTPYKIUH, BBIUUCIIATH 3HAUCHHE BETMYMHBI U aHAJIM3UPOBATh
NOJIy4EeHHBIE PE3Y/IbTaThl C YUETOM 33JJaHHOM MMOTPEIHOCTH U3MEPEHHUH;

coOiroAaTh MpaBuiia TEXHUKU 0€30I1aCHOCTHU IpU padoTe ¢ 1abopaTOPHBIM
00opy0BaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKHM N3YUYEHHBIX (PU3MYECKUX MOJEIeH: MaTepruaibHas TOUKa,
a0COIIOTHO TBEPIOE TENO, TOYCUHBIH HCTOYHUK CBETA, JTy4, TOHKAs JIMH3A, TUTAHETapHasI
MO/IENIb aTOMa, HyKJIOHHAsl MOJIeNIb aTOMHOTO $1/1pa;

XapakTepu30BaTh MPUHLUIIBI AEHCTBUS U3YYEHHBIX IPHOOPOB U TEXHUUECKUX YCTPOICTB
C OIOPOH Ha WX OMMCAHU (B TOM YHUCIIE: CIIMJIOMETP, AATYUKH MTOJIOKEHHS, PACCTOSHUS
U YCKOpPEHHsI, PaKeTa, 9X0JI0T, OUKH, IIEPUCKOII, (oTOoaInapaT, ONTUIECKHE CBETOBOIBI,
CIIEKTPOCKOII, JO3UMETP, Kamepa BuibcoHa), Cmonb3ys 3HaHUS O CBOMCTBAX
bu3nyecKuXx SIBICHUN U HEOOX0AUMbIe (PU3NUECKIE 3aKOHOMEPHOCTH;

UCTIOJTB30BaTh CXEMBI M CXeMaTUYHbIC PUCYHKH N3YUYE€HHBIX TEXHHUECKUX YCTPOMCTB,
U3MEPUTENIBHBIX IPUOOPOB U TEXHOJIOIMUECKUX MPOLIECCOB MPU PELICHUH y4eOHO-



NPaKTUYECKUX 3a/1a4, ONITUYECKHE CXEMBI AJIsl IOCTPOECHUS N300PAKEHUH B INIOCKOM
3epKajie U coouparoiei JIuH3e;

NPUBOAUTH MPUMEPHI (HAXOJUTH HHPOPMALIUIO O TPUMEPAX ) MPAKTHYECKOTO
UCTIOJIb30BaHUS (PU3UUECKUX 3HAHUH B MOBCETHEBHOM JKU3HU 7151 00ecrieueHUs
0€3011aCHOCTH MTpU OOPALIEHNUHU C TPHOOpPaAMH U TEXHHUECKUMH YCTPOHCTBAMH,
COXPaHEHMsI 3I0pOBbsI U COOJIIOZICHNS HOPM KOJIOTUYECKOT0 ITOBEIEHUS B OKPYKAOLIEeH
cpene;

OCYILECTBIIATh MOUCK MH(OpMauK (pusnyeckoro cogepxkanus B IHTepHere,
CaMOCTOSTENILHO (POPMYJTUPYsI TOMCKOBBIN 3aIIpOC, HAXOAUTh IIYTH ONPEAEICHUS
JIOCTOBEPHOCTH MOTYYCHHON MH(POPMAITUN HA OCHOBE UMEIOIINXCS 3HAHUN U
JIOTIOJIHUTEIIbHBIX HCTOYHUKOB;

MCII0JIb30BaTh IIPY BHIIOJIHEHUH YUYE€OHBIX 33JaHUN HAyYHO-TIONYJISPHYIO JTUTEPATYPY
(bu3NYECKOro cofiepkKaHus, CIIpaBOUHbIE MaTEpUaJIbl, pecypchbl ceTu IHTEepHET, B1aieTh
npruéMaMM KOHCIIEKTHPOBAHU TEKCTa, TpeoOpa3oBaHus HHPOPMALIUU U3 OHOM
3HAKOBOM CUCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOILEHHUS Ha OCHOBE MH(POPMALIUU U3
HECKOJIbKUX UCTOYHUKOB (PU3UUECKOTO COJCPKAHUS, IIyOJUUHO MPEJICTABIATh
pe3yabTaThl IPOEKTHON MM MCCIIE0BATENBCKON AEATENBHOCTH, IIPYU 3TOM I'PAMOTHO
UCTIOJIB30BaTh M3yYCHHBIM MOHATUIHBIN almapaT U3y4aeMoro paszaena (pusuku u
COIPOBOKIATh BBICTYIIJICHUE NPE3EHTALUEH ¢ yu€TOM 0COOEHHOCTEN ayJTUTOPUU
CBEpPCTHHUKOB.

TEMATHYECKOE INTAHUPOBAHUE

7 KUIACC
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dhoTorpadwuii,
MOJIYYEHHBIX Ha
aTOMHOM CHJIOBOM
Mukpockorne (ACM)
— maboparopHas
paborta o Teme:
«OneHka nuamerpa
aToMa MeTOJIOM

pAIoB (¢
HCIOJIb30BaHUEM
(dboTorpaduii)».
Ornpenenenue
pa3MepoB MaJbIX Tell
2.2 | ABwxkeHHe U JIBuxeHue HaGmonenue u bubnmoreka
B3aHMOJEICTBUE YaCTHUI| BEIECTBA. | OOBsICHEHNUE LHOK
YaCTHI] BEIICCTBA CBsI3b CKOPOCTH | OPOYHOBCKOT'O https://m.ed
NIBAJKEHUS YaCTULl | IBUKEHUS U S00.ru/7f41
c remnepaTtypoi. | sBiuenus quddysuu. | 6194
bpoyHnosckoe IIpoBenenue u
JIBUKCHHE, O00BSICHEHHUE OITBITOB
b ysus. 10 HAOJIOIEHUEO
B3anmopeiicTBue | TEMIOBOTO
YaCTHUII BELIECTBA: | PACIIUPEHUS Ia30B.
NPUTSKCHUE U [IpoBenenue u
OTTaJKUBaHUE 00BSICHEHHE ONBITOB
110 OOHAPYKEHUIO
CHJI MOJIEKYJISIPHOTO
MIPUTSDKCHUS U
OTTaJKHWBaHUs
2.3 | ArperatHsie ArperatHble Onucanue (c bubnnoreka
COCTOSIHHS COCTOSIHUS UCTIONIb30BaHUEM [HOK
BEIIIeCTBA BEIIleCTBa: mpocThix Mojeneit) | https://m.ed

CTPOEHHE Ta3oB,
JKUJIKOCTEH U
TBEPABIX
(KpuCTaIITUYECKH
X) TeNl.
Bzanmocs3b
MEXIY
CBOMCTBaAMH
BCIIIECTB B
pa3HBIX
arperaTHbIX
COCTOSIHUSIX U UX
aTOMHO-
MOJICKYJISIPHBIM
CTPOCHHUEM.
OcobenHocTn
arperaTHbIX
COCTOSTHHH BOJBI

OCHOBHBIX Pa3jInuui
B CTPOCHHHU T'a30B,
JKUJIKOCTEN U
TBEPIBIX TEI.
OOBsicHEHNE MaJIOH
C)KMMAEeMOCTH
JKUJIKOCTEN U
TBEPIBIX TE,
OOJIBIIION
C)KMMAeMOCTH Ta30B.
OObscHEHUE
coxpaHeHus Gopmbl
TBEPIBIX TEN U
TEKy4eCTH
JKUJIKOCTH.
[IpoBenenue
OIIBITOB,
JIOKa3BIBAIONINX, UYTO
B TBEPAOM
COCTOSIHUH BOJIBI

S00.ru/7f41
6194
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YaCTHIBI HAXOOATCS
B CpEIIHEM JallbIIe
Apyr OT Apyra
(TII0THOCTH
MEHBIIIE), YeM B
JKUJIKOM.
VYcranosneHnne
B3aMMOCBSI3U MEKTY
0COOEHHOCTAMU
arperaTHbIxX
COCTOSIHUM BOJBI U
CYIIIECTBOBAHHEM
BOJHBIX OPTraHU3MOB
(MC — Guonorus,

reorpadus)
Uroro no pazueny 3)
Pa3nea 3. /IBu:xkeHne u B3auMoielicTBHE TeJl
3.1 | MexaHuueckoe 3 Mexanuyeckoe Uccnenoanue bubnuoteka
JIBUKCHHE JIBUKCHHE. pPaBHOMEPHOTO [HOK
PaBHOMepHOE 1 JIBHDKCHUS, https://m.ed
HEpPaBHOMEPHOE OTIpeJICIICHUE €TO S00.ru/7f41
JBUJKCHUE. PU3HAKOB. 6194
CkopocTsb. Habmonenue
Cpennsis HEPaBHOMEPHOTO
CKOpPOCTbH MpHU JBUKCHUS U
HEPAaBHOMEPHOM | OTIPECIICHUE €T0
JIBUKCHHH. OTIUYHIA OT
Pacuér nytu n PaBHOMEPHOTO
BpEeMEHU JTBUKCHHUSI.
JIBIDKCHUSA Omnpenenenne
CKOPOCTH
PaBHOMEPHOTO

JBUKEHUS ([IapuKa
B JKUJIKOCTH, MOACIU
3IEKTPUUYECKOTO
ABTOMOOWJISA U T.1I.).
Onpenenenue
CpeIHEeN CKOPOCTH
CKOJIbJKEHUs Opycka
WJTU TIIapyKa 1Mo
HaKJIOHHOH
IUIOCKOCTH Perenue
3ajJa4 Ha
oTpe/ieJICHUE TyTH,
CKOPOCTH U BPEMEHHU
PaBHOMEPHOTO
IBIDKEHUA. AHAIIN3
rpadukoB
3aBUCUMOCTH IIyTH U
CKOPOCTH OT
BpEMEHHU
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3.2

Huepuus, macca,
IUIOTHOCTD

SABnenue
HMHEpUHH. 3aKOH
WHEPLHH.
B3aumopeiicteue
TEJ KaK MpUYrnHa
HU3MEHEHUS
CKOpPOCTH
JBUKEHUS TEJL.
Macca kak mepa

HWHCPTHOCTHU TCJIA.

IInoTHOCTE
BeniecTBa. CBiI3b
IUIOTHOCTH C
KOJIMYECTBOM
MOJIEKYI B
eIuHUIE 00BEMA
BEIECTBA

OObBsCHEHUE U
MIPOTHO3UPOBAHNUE
SIBJICHHH,
00YyCITOBJICHHBIX
HMHEpLHEH,
HarpuMmep, 4To
MPOUCXONT MPHU
TOPMO>KEHUU UITU
pPE3KOM MaHEeBpe
aBTOMOOMJIS,
novemy
HEBO3MOIKHO
MTHOBEHHO
MIPEKPATHUTD
IBIDKEHUE Ha
BEJIOCHUIICIC WU
caMmoKaTe U T. 1.
[IpoBenenue u
aHaJIU3 OIILITOB,
JEMOHCTPUPYIOIIUX
M3MCHCHHE
CKOPOCTH JIBHIKCHHS
TeJa B pe3yJbTare
JIEMCTBHUSA Ha HETO
JIPYTHX TElL.
Pemienne 3aga4u Ha
OTIpeIeTICHUE MACChI
Tena, ero oonéma u
IUIOTHOCTH.
[IpoBenenue u
aHaJIU3 OILITOB,
JEMOHCTPUPYIOIIUX
3aBHCHMOCTD
M3MCHEHHS
CKOPOCTH T€Jia OT
€ro Macchl Npu
B3aUMOJICHCTBUH
ten. M3mepenue
MAaccCHI TeJia
Pa3TUYHBIMU
croco0amu.
Onpenenenue
IUIOTHOCTH TeJia B
pe3yiabTaTe
U3MEPEHUS €ro
Macchl B 00BEMa

bubnuoreka
LHOK
https://m.ed
s00.ru/7f41
6194

3.3

Cwnna. Buner cun

14

Cnna xak
XapaKTEepPUCTHKA
B3aNMOJEHCTBHUSI
ten. Cuna

YIPYTOCTH H
3aKoH [ 'yka.

N3yuenne
B3aUMOJICHCTBHS KaK
IIPHUYNHBI
U3MEHEHUSI
CKOPOCTH TeJia WiIn
ero peopmanum.

bubnuoreka
LHOK
https://m.ed
soo.ru/7f41
6194
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H3mepenne cuiisl
C IOMOIIBIO
JIMHAMOMETpA.
SIBnenue
TATOTECHUS U CUJIa
Tsokect. Cuna
TSKECTH Ha
JIPYTUX MJIaHETax.
Bec tena.
HeBecomocTn.
CrosxkeHue cui,
HaIpaBJIEHHBIX
IO OJHOH
HIPSIMOM.
PaBHOelicTBYIOIL
ag cui. Cuna
Tpenusd. Tpenue
CKOJIBLXKECHUS U
TPEHUE TTOKOSI.
Tpenue B
MpupoJie U
TEXHHUKE

Onucanue peaabHbIX
CUTyaluin
B3aMMOJICHCTBHS TEN
C IIOMOILIBIO
MoJjiesel, B KOTOPBIX
BBOJIUTCSI IOHSITUE U
U300paKeHHE CUJIBL.
H3yuenue cumbl
YIIPYTOCTH.
HccnenoBanue
3aBUCHUMOCTH CHJIBI
YIPYTOCTH OT
YITTUHEHUS
PE3UHOBOTO LIHYPA
WM TIPYXKUHBI (C
IOCTPOCHUEM
rpaduka). Ananms
MPAKTHICCKHIX
CUTYalMii, B
KOTOPBIX
IPOSIBIICTCS
JIECTBUE CHJIBI
YIIPYTOCTH
(ympyrocts Msi4a,
KPOCCOBOK, BETOK
JepeBa u Jp.).
AHanus cutyanuii,
CBSI3aHHBIX C
SIBJICHUEM
TATOTEHUSI.
OObsicHeHue
OpOUTAIBHOTO
JIBUKCHUS TUIAHET C
UCTIONIb30BaHUEM
SIBJICHUS TATOTCHUS
U 3aKOHA HHEPIUH.
N3mepenue Beca
TeJa C MOMOIIIBIO
JTMHAMOMETDA.
ObocHOBaHME ITOTO
crocoba n3mMepeHusl.
AHanu3 u
MO/JICIIUPOBaHUE
SIBJICHUS
HEBECOMOCTH.
DKcIepUMEeHTalIbHOE
MOJTyYeHHE TIPaBUIIa
CIIOKEHHUS CUJI,
HaIpaBJICHHBIX
BJIOJIb OJJHOM
MIPSIMOM.
Onpenenenue




BEITMYHUHBI
PaBHOJEHCTBYIOLIEH
cui. M3ydeHue cuiisl
TPEHUS CKOJIbKEHUS
Y CUJIbI TPEHUS
IOKOS.
HUccnenosanue
3aBHCHMOCTH CHJIbI
TPEHHUS OT CUJIbI
JIaBJICHUS U CBOMCTB
TPYIIMXCS
IIOBEPXHOCTEH.
Ananmuz
MPAKTUYECKUX
CUTYallHii, B
KOTOPBIX
MPOSIBIIACTCS
JICHCTBHUE CHIIBI
TpEHUs,
UCIIOJIb3YIOTCS
CII0COOBI €€
YMEHBUICHUS WU
YBEJTUYCHUS
(kaTaHHe Ha JIbDKaX,
KOHBKAX,
TOPMOKEHHUE
aBTOMOOMII,
HCIIOJIb30BaHUE

IO IIIUITHUKOB,
IUIaBaHKUE BOTHBIX
YKUBOTHBIX U JIp.).
Pemenue 3amad ¢
HCIIOIL30BaHUEM
dbopmyn g pacuéra
CHUIBI TSKECTH, CUJIBI
YOPYTOCTH, CUJIBI
TpEHUS

Hroro no paszneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B
4.1 | laBneHwue. 3 JaBnenue. AHanu3 u bubnuoteka
[Tepenaua Croco0s! o0bsicuenue onbiToB | [JOK
TaBIICHUS YMEHBIICHUS U Y TIPAaKTHYECKUX https://m.ed
TBEPABIMU TEIaM YBEIUYECHUS CUTYalUii, B s00.ru/7f41
", )KUIKOCTIMH U JTaBIICHUS. KOTOPBIX 6194
razaMu JlaBieHwue raza. MPOSIBISIETCS CUIIa
3aBHUCUMOCTD JTaBIICHUS.
naBiieHus ra3a or | O00OCHOBaHUeE
00BEMa, crmoco0oB
TEeMIIepaTyphl. YMEHBUIEHUS U
[Tepenaua YBEJINYEHHUS
JIaBIICHUS nasneHus. zyuenue
TBEPIBIMHU 3aBHCHMOCTH
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TeJIaMHU, JIaBJICHMS ra3a OT
JKUIKOCTSIMU U 00BéMa U
razaMu. 3aKOoH TEeMITepaTypHhI.
[Tackains N3yuenne
0COOEHHOCTEH
nepenavyu TaBIeHUs
TBEPIBIMH TEJIAMH,
JKUIKOCTSIMH U
rasamu.
OO0ocHoOBaHuE
pPe3yIbTaTOB OIBITOB
0COOEHHOCTSAMHM
CTPOCHHUS BEIIECTBA
B TBEPAOM, KUIKOM
U Ta3000pa3HOM
COCTOSIHHSIX.
DKCIEPUMEHTAIBHOE
JI0Ka3aTeIbCTBO
3akoHa Ilackas.
Permienne 3ama4u Ha
pacy€T naBieHUS
TBEPJOTO TeNa
4.2 JlaBieHne 3aBHUCHUMOCTH Uccnenosanue bubnuoreka
JKUIKOCTH JIaBIICHUS 3aBUCHMOCTH HOK
JKUIKOCTH OT naBiieHus xuakoctu | https://m.ed
TITyOUHBI. OT TITyOHHBI s00.ru/7f41
IIHeBMaTH4eCcKHE | NOTPYXKEHUS U 6194
MAaIlIMHEI. IJIOTHOCTHU
I'unpocraTudecku | KUAKOCTH.
1 mapaJiokc. Ha6monenue n
CooOmaromuecs | 00ObICHEHUE
COCY/IBI. THIPOCTATUIECKOTO
l'unpaBnuueckue | mapajgokca Ha
MEXaHU3MBbI OCHOBE 3aKOHAa

[Tackans. M3yuenue
cooOuiaromuxcs
cocynoB. Pemenune
3a/1a4 Ha pacuér
JTABJICHUS HKUJKOCTH.
OO0mbsicHeHnE
MPUHIMIA JEHCTBUS
TUAPABINYECKOTO
pecca,
MMHEBMAaTHUYECKUX
MallvH. AHaIu3 u
00BbsICHEHUE
MPaAKTHYECKUX
CUTyaLuil,
JEMOHCTPUPYIOIITIX
MPOSIBJICHUE
JABJICHUS KUJIKOCTH
u 3akoHa [lackans,
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Hampumep
MIPOIIECCOB B
OpranusMe npu

rIyOOKOBOJIHOM
HBIPSTHUU
4.3 | AtmMocdepHoe Atmocdepa DkcnepuMeHTalIbHOE | bubnmnoreka
JIaBJICHUE 3emiu u oOHapyKeHHE HOK
aTMocgepHoe aTMoc(epHOro https://m.ed
JIABJICHHUE. nmasieHus. AHanu3 U | S00.ru/7f41
[IpuunHbL o0bsicHeHUEe onbITOB | 6194
CYLIECTBOBAHUS U TIPaKTUYECKUX
BO3J1YLIHOU CUTyalui,
000J104KH 3eMJIH. | CBSI3aHHBIX C
OmnbIT JIEUCTBUEM
Toppuuennu. aTMochepHoro
N3smepenune JIABJICHUS.
aTMochepHOro OO0mbsicHeHue
JaBIICHHUSL. CYIIIECTBOBAHUS
3aBUCHUMOCTh aTMocdepsl Ha
aTMOC(EepHOro 3emiie U HEKOTOPBIX
JaBJICHUS OT IUTaHeTaxX Ui e
BBICOTHI HAJT OTCYTCTBHS Ha
YPOBHEM MODSI. JIpYTUX TUIaHeTaxX U
[TpuGops! s Jlyne. OObsicHeHuE
U3MEepeHus U3MEHEHUs
aTMOC(EpPHOro MJIOTHOCTH
JaBJICHUS aTMocQepsl ¢
BBICOTOM U
3aBHCHUMOCTH
aTMOC(EpPHOTO
JaBJICHUS OT
BBICOTHI. Perienne
3a/1a4 Ha pacuér
aTMOC(EpPHOTO
nasieHus. M3yuenue
yCTpPOUCTBA
OGapomertpa-
aHepouaa
4.4 | JleiicTBue JeticTBue DkcnepuMeHTanbHOe | bubnunoreka
YKUJIKOCTH U Ta3a KUJKOCTH M Ta3a | oOHapyKeHue HOK
Ha MOTPYXKEHHOE Ha rorpyx&éHHoe | neiictBus xunkocta | https://m.ed

B HUX TCJIO

B HHUX TEJIO.
Britaakuaromnias
(apxumMenoBa)
cuia. 3aKoH
Apxumena.
IInmaBanme Ter.
Bo3nyxormiaBanu
e

Y rasza Ha
MOrPYKEHHOE B HUX
teno. Onpenenenue
BBITAJIKHBAIOIIECH
CHUJIbI, IEUCTBYIOIIEH
Ha TeJIo,
IIOrPYKEHHOE B
YKUJIKOCTb.
[IpoBenenue n
oOcyxXaeHue
OIBITOB,

s00.ru/7f41
6194
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JEMOHCTPUPYIOIINX
3aBUCUMOCTh
BEBITAJIKMBAIOIIECH
CUWJIBL, ACUCTBYIOLICH
Ha TEJIO B KUJKOCTH,
oT 00BbEMa
MOTPYKEHHOU B
XKHUJKOCTh YacTH
TeJa U OT IJIOTHOCTH
KHUJIKOCTH.
[IpoBepka
HE3aBUCHUMOCTH
BBITAJIKMBAIOIIECH
CUWJIBL, ACUCTBYIOLICH
Ha TEJIO B KUJKOCTH,
OT MaccChl Tena.
HccnenoBanue
3aBUCHMOCTH Beca
T€Jla B BOJIE OT
00béMa
HOTPYKEHHOU B
KUJKOCTh YaCTH
tena. Pemienune
3a/1a4 Ha
MpUMEHEHUE 3aKOHa
Apxumena u
YCJIOBHS TUTAaBaHUS
TeJ.
KonctpynpoBanue
apeoMeTpa uin
KOHCTPYHPOBAHUE
JIOJIKU U
OIpeIeIIeHnE €€
Ipy30N0ABbEMHOCTH

Hroro no paszneny 21

Pa3nea 5. PaGora u MOIIHOCTDH. JHEprus

51 PaGora u 3
MOIITHOCTD

1

Mexannueckas
pabora.
MormHocTs

DKCIEePUMEHTAIBHOE
onpeAeseHue
MEXaHHYECKOU
paboTHI CHITBI
TSXKECTU TIPU
NajicHUM Tella U
CUJIBI TPEHUS TIPU
paBHOMEPHOM
MEPEMEILICHUU T
10 TOPU30HTAJIBHOU
IOBEPXHOCTH.
Pacuér momtHOCTH,
pa3BuUBaeMoM pu
nojabEMe 1o
JnecTHule. Penienue
3aJ1a4 Ha pacyeT

bubnuoreka
LHOK
https://m.ed
s00.ru/7f41
6194
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MEXaHNYECKOU
pabOThI U MOIITHOCTH

5.2 | Ilpocthie [IpocTteie Onpenenenne bubnuoTeka
MEXAHU3MBI MEXAHU3MBI: BBIMTPBIILIA B CUIIE HOK
pbIyar, OJIOK, IPOCTHIX https://m.ed
HaKJIOHHAS MEXaHH3MOB Ha S00.ru/7f41
TIJIOCKOCT. puUMepe phluara, 6194
IIpaBuno IIOJBUXKHOT'O U
paBHOBECHS HEMOJIBUYKHOTO
phlyara. 0JI0KOB, HAKJIOHHOM
[Ipumenenue IUIOCKOCTH.
IIpaBHIIa HccnenoBanue
paBHOBECHS yCIIOBUSI paBHOBECHS
pbluara K OJI0Ky. | pblyara.
«3o10TO€E OO6HapyxeHue
[IPaBUIIO» CBOMCTB ITPOCTBIX
mexanuku. KIIJ[ | MmexaHu3MOB B
MPOCTHIX Pa3IMYHBIX
MEXaHH3MOB. UHCTPYMEHTAX U
[Ipocteie pUCTIOCOOICHUSX,
MEXaHHU3MBI B UCIIONIb3YEMBIX B
ObITY U TEXHUKE | OBITY U TEXHHUKE, a
TaKXKe B )KUBBIX
OpraHus3Max.
DKCrepuMEHTAIbHOE
JI0Ka3aTeJIbCTBO
paBeHCTBa paboT
MIPY IPUMCHCHHUH
MPOCTHIX
MEXaHU3MOB.
Omnpenenenne KIT/
HAKJIOHHOM
IUIOCKOCTH.
Pemenne 3anay Ha
pUMEHEHNE
IpaBHia PAaBHOBECHS
pblyara 1 Ha pacuer
KIIJ]
5.3 | Mexanuueckas Mexanuueckas OkcnepuMeHTanbHoe | bubnmoreka
SHEPIUs SHEPIHs. onpeereHue HOK
Kunernyeckass ¥ | U3BMEHEHUs https://m.ed
MMOTEHIHAIbHAS KUHETHYECKOUN U s00.ru/7f41
SHEPTrHUsl. MOTEHIIUATBHOMN 6194
[IpeBpamenue SHEPTHH TeJa IPH
OJIHOTO BUJA €ro CKaThIBAaHUHU T10
MEXaHUYECKOU HAKJIOHHOH
SHEPTUU B IIJIOCKOCTH.
Jpyrou. 3aKoH DopmyJIHpOBAHUE
COXpaHEHHS Ha OCHOBE
SHEPIHHU B HCCIIEIOBaHUS
MEXaHHKE 3aKOHA COXPaHECHUS

MEXaHUYECKOU
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SHEpPTUH.
OO6cyxeHre rpaHull
IPUMEHUMOCTH
3aKOHA COXPaHCHHUS
sHepruu. Pemenue
3a/1a4 ¢
UCIIOJIb30BaHUEM
3aKOHA COXPaHCHHUS
SHEPrUu

Wroro no pazueny 12
PesepBHOE Bpems 3
OBIIEE 68 3 12
KOJIMYECTBO
YACOB IIO
I[TPOI'PAMME
8 KUIACC
Ne HaumenoBanue KonngecTBo yacon IIporpammuoe OCHOBHBIE BUJIBI OeKTpOHHBIE
1/ pa3zenoB U TeM Bce | Kontpo | IIpaktu coJiep>KaHue JIeSITENIbHOCTH (1 poBeie)
IIPOrpaMMBbI ro | JbHBIE | 4YECKHe oOyuaromuxcs obpa3zoBartesb
paboTsl | paboTsl HBIE PECYPCHI
Pa3gen 1. TenJioBble siBJICHUSA
11 CrpoeHue u cBoiicTBa 7 OcHOBHBIE Habntonenue u bubnuoreka
BELIECTBA TIOJIOKEHHSI uHTepnpeTanus onsito, | LHOK
MOJICKYJISIPHO- CBHICTENLCTBYIOIUX 00 | https://m.edso
KHHETHYECKON ATOMHO-MOJICKYJIIPHOM 0.ru/7f4181ce

TEOPUH CTPOCHHUS
BemecTsa. Macca u
pasMepsl aTOMOB U
MoJieKy1. OTBITHI,
TIOJITBEPIKIAIOTITHE
OCHOBHbBIE
MTOJI0XKEHUS
MOJIEKYJISIPHO-
KHHETHYECKON
Teopun. Mozaenu
TBEPIOTO, )KUAKOTO 1
ra3o00pa3HoOro

COCTOSIHHI BCIICCTBA.

Kpucrannuueckue u
amop(HbIe Tena.
OOBsICHEHHE CBOMCTB
ra3osB, )KUJIKOCTEH U
TBEPABIX TEN Ha
OCHOBE MOJIOKCHH I
MOJIEKYJISIPHO-
KHHETHYECKOM
teopun. CMauMBaHue
U KaluJUIIpHbIE
sBlIeHMs. TermroBoe
pacupeHue u
c)KaThe

CTPOCHUH BEIIECTBA!
OTIBITHI C PACTBOPCHUEM
pa3IMYHBIX BEIIECTB B
Boze. Pemenue 3anau no
OLICHUBAHHUIO
KOJINYECTBA aTOMOB MJIH
MOJIEKYJI B €MHUIIE
00BEMa BeIecTBa.
AHaI3 TEKCTa APEBHUX
ATOMUCTOB (HAIIpUMED,
(parmMeHTa mMo3MbI
Jlykpeuus «O npupone
BEIICH») C H3IIOKCHUEM
000CHOBaHUI aTOMHOM
THIIOTE36I (CMBICIIOBOE
yreHue). Onenka
yOeIUTEILHOCTH dTUX
000CHOBaHUI.
OO0bsicHeHnE
OpOYHOBCKOTO
JIBUKEHUSL, SIBIICHUS

i dy3un 1 pazauaui
MEXJly HUMH Ha OCHOBE
TOJIOKEHU I
MOJIEKYJISIPHO-
KUHETUYECKOU Teopuu
CTPOEHUS BEIIECTBA.
OO0bsICHEHHE OCHOBHBIX
pasnuyuuil B CTPOCHUU
ra3oB, )KUJIKOCTEH 1
TBEPABIX TEI C
HCIOJIb30BaHUEM
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MOJIOKEHUH
MOJIEKYJISIPHOKHHETHYEC
KO TEOPUH CTPOEHUS
BewecTBa. [IpoBeneHue
OTIBITOB T10
BBIPALLMBAHUIO
KpPHUCTAJJIOB IOBapEHHON
COJIM WJIM caxapa
IIpoBenenue u
00BACHEHHE OIBITOB,
JIEMOHCTPHUPYIOIINX
KanWUISIPHBIE SBJICHUS U
SIBJICHUE CMAYUBaHMS.
OO0BsicHeHHE POITH
KanWUIIPHBIX SIBICHUI
JUISL TIOCTYIUIEHHS BOZBI
B OpPraHU3M PACTECHUH.
Hab6mronenue,
MIPOBEJICHUE U
00BSACHEHHE OIBITOB TI0
HaAOJIOIEHUIO TETIOBOTO
pacuMpeHus ra3os,
JKUJIKOCTEH U TBEPBIX
ten. OO0bsICHEHNE
coxpaHeHHs 00bEMa
TBEPABIX TEN, TEKYYECTH
JKUAKOCTH (B TOM YHCIIC,
pa3HHULBI B TEKYYECTH
JUTSL pa3HBIX JKHAIKOCTEH),
JIaBJICHUS rasa.
IIpoBeneHne onbITOB,
JIEMOHCTPHUPYIOIINX
3aBUCUMOCTbD JIaBJICHUS
BO3/lyXa OT ero 00bEéMa 1
HarpeBaHus WK
OXJIAXKCHUS, U UX
00BsCHEHUE HA OCHOBE
ATOMHO-MOJIEKYJISIPHOT'O
yueHus. AHanu3
MPaKTUYECKUX
CUTYallUH, CBSI3aHHBIX CO
CBOMCTBaMU ra3os,
JKUJIKOCTEN U TBEPIBIX
Ten

1.2

TemnnoBbie npouecchl

21

Temmneparypa. Cs3b
TEeMIIepaTypsl cO
CKOPOCTBIO
TETJIOBOTO JIBYKEHUS
yacTull. BHyTpeHHss
sHeprus. CrocoOsr
HU3MEHEHUs
BHYTpPEHHEN
SHEPruu:
Terulonepesaya u
COBEpIIEHHUE PaOOTHI.
Bunasr
TEeTUIOTIepeJayu:
TETUIOTIPOBOIHOCTE,
KOHBEKIIISI,
H3Ty9eHueE.
Konnuectso
TEIUIOTHL. Y AeNbHas
TEII0EMKOCTD

ObocHOBaHHE NPaBUIT
U3MEPEHHUS
TEMIIePaTyPhI.
CpaBHeHHE pa3IUIHBIX
CII0CO00B M3MEPEHUS U
[IKAJI TEMIIEPATYPHI.
Habmronenue u
00BSICHEHHUE OIBITOB,
JIEMOHCTPHPYFOIIIX
M3MEHCHHE BHYTPEHHEH
SHEPIHH Teja B
pe3yJibTare
TEIUTONIEpeIau 1
pabOThI BHEIITHUX CHII.
HaoOmonenune n
O0OBSICHCHHUE OIBITOB,
o0cyxIeHue
MPAKTHICCKIX
CUTYyalUH,

bubnuoreka
HOK
https://m.edso
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BEIIIECTRA.
TemnooOMeH u
TEIIOBOE
paBHOBecCHE.
VYpaBHeHue
TEIUIOBOI0 OajaHca.
IImaBnenne n
OTBepJieBaHHe
KPUCTAJUTHICCKUX
BEILECTB. Y JAelIbHas
TEIIOTA IIABJICHMS.
[Tapoo6pazoBanue u
KOHJCHCAITHA.
HUcnapenue.
Kuneunune. Y nenvHas
TEIIoTa
mapooOpa3OBaHMUS.
3aBHUCHMOCTD
TeMIepaTyphl
KHUIICHUSA OT
aTMOC(epHOTro
JIaBJICHHUS.
BrnaxnocTs Bo3ayxa.
OHeprus TOMJINBA.
VenapHas TemioTa
CTOpaHMUS.
[purIMIE pabOTHI
TEILIOBBIX
npurateneit KIT/]
TEIIOBOIO
JBUTATECIIS.
Tenmossie ABUTATEIIH
Y 3aIl1Ta
OKpPYXAarOIIEeH Cpeibl.
3aKOH COXpaHEHHUS U
TpEeBpaICHHUS
SHEPIHHU B TEIUIOBBIX
mporieccax

JEMOHCTPHUPYIOIINX
pa3NUYHbBIC BUABI
TETUIOTIepeIayu:
TETUIOTIPOBOTHOCTH,
KOHBEKITHIO, H3TyICHHE.
HUccnenoBanue siBieHus
TEIUI000MEHa TP
CMEIIMBAHUU XOJI0JHOU
U TOpsiYEH BOABL.
Hab6monenue
YCTaHOBJICHHSI
TEIJIOBOTO PaBHOBECHS
MeX]ly ropsiueil u
XOJIOAHOH BOIOM.
Omnpenernenne
(m3MepeHne) KoamdecTBa
TEIUIOTHI, IOTYYEHHOTO
BOJIOI IIpH TETI00OMEHe
C HarpeThIM
METATUIECKUM
LWIMHIPOM.
Omnpenenenue
(13MepeHue) yaenbHO
TEII0EMKOCTHU
BemiecTBa. Pemenne
3a/a4, CBSI3aHHBIX C
BEIYHCIICHUEM
KOJIMYECTBA TCIUIOTHI U
TETUIOEMKOCTH TIPH
TerIooOMeHe. AHaN3
cUTyanui
MPAKTHYECKOTO
WCTIONIb30BaHUS
TETJIOBBIX CBOWCTB
BEIIECTB 1 MAaTEPHUAJIOB,
HanpHuMep, B LEIX
SHEProCOCPEIKCHHS:
TETUTON30JIALIN,
sHeprocoeperaromme
KPBIIIIH,
TEPMOAKKYMYIISITOPHI H
T. 1. Habmonenue
SBJICHUY HCIIapEHUs U
KOHJICHCAIINH.
HccnenoBanue nporiiecca
HUCTIApCHUS PA3TINYHBIX
)kuakocten. OObscHeHuE
SIBIICHUI UCTIAPCHUS 1
KOHJIEHCAIIUM HA OCHOBE
ATOMHO- MOJIEKYJISIPHOTO
yuenust. Habnronenue u
00BsICHEHHE TIpoIiecca
KHIICHUSI, B TOM YHUCIIE
3aBUCUMOCTH
TEMIIEPATYPhI KHUIIEHUS
OT JIaBJICHHUS.
Omnpenenenne
(m3mepenwue)
OTHOCHUTEIIbHOU
BIIAXKHOCTH BO3/yXa.
Habmronenue npornecca
TUTABIICHHS
KPUCTAJITUYECKOTO




BEIIECTBA, HATIPUMED,
mpaa. CpaBHEHHE
MIPOIECCOB TIIABIICHUS
KPUCTAJUTHIECKUX TEN U
pa3MsATYeHUS TIPU
HarpeBaHUU aMOP(HBIX
ten. OnpeneneHue
(13MepeHue) yaenbHoi
TEIUIOTHI [IJIABJICHUS
apga. O0bICcHEHUE
SIBJICHUH IJIaBJICHUSA U
KpHUCTAJUTU3AI[IH Ha
OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUCHHUS.
Pemenne 3anay,
CBSI3aHHBIX C
BBIYKCIIEHHEM
KOJIMYECTBA TEIIOTHI B
mporieccax
TEIUTONEepeauu IPU
IJIABJIEHUU U
KpUCTAJUTU3AIIH,
UCTIAPCHUU U
KOHJeHCAaMu. AHaIN3
CUTyaluui
MIPAKTHIECKOTO
TIPUMEHCHUS SBICHUH
IUIaBJIEHUS U
KpHUCTaJUTH3AIIHH,
HaTIpUMep, MOTyYeHHe
CBEPXYHUCTHIX
MaTepuasoB, CoJieBas
rpenka u ap. AHanus
paboThl 1 00BsICHEHUE
MPUHIUIIA JEHCTBUS
TEIIOBOTO JIBUTaTE.
Brrancnenue
KOJIMYECTBA TEIIOTHI,
BBIJICISFOIIETOCS TIPU
CTOpaHUH PA3ITUIHBIX
BU10B ToruIuBa, U KI1J]
neuratest. OOCyxIeHHEe
DKOJIOTHYECKHUX
MOCIIEACTBUM
HCITOJIE30BaHHUS
JIBUTATEIEH
BHYTPEHHETO CrOPaHUs,
TEIIOBBIX U
THIIPOAJICKTPOCTAHIIHIA

Hroro no pazneny

28

Pazgen 2. DuekTpuueckue 4 M

ArHUTHBIC ABJICHHSA

2.1

DNeKTpUuecKue
3apsiabl. 3apsKEHHbIE
Tea U ux
B3auMOJIeicTBHE

7

1

DnexTpusanus Te.
JBa pona
BJIIEKTPUYECKUX
3aps0B.
B3aumoneiictue
3apsHKEHHBIX TEI.
3akoH Kynona
(3aBHCUMOCTD CHITBI
B3aMMOJICHCTBUS
3apsHKEHHBIX TEJ OT

BCJIMYMHBI 3apsA 0B U

PaCCTOSIHUSA MCIKIAY

Hab6mronenue u
MIPOBEJIEHUE OIBITOB MO
AJIEKTPHU3AIHHN TEJ MPH
CONPUKOCHOBEHUHU U
MHAYKIUEH.
HaoOmonenune n
00BsICHEHE
B3aUMOJEUCTBUSA
OJITHOMMEHHO U
pPa3HOUMEHHO
3apsHKEHHBIX TEI.
OOBsICHeHHE IPUHIIUTIA

bubnuoreka
LHOK
https://m.edso
0.ru/7f4181ce
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TEJIaMU).
DNeKTpuIecKoe
ToJe.
HampsoxénnocTs
AIEKTPHYECKOTO
nosis. [TpuHnun
CYTIEPIIO3UIHH
IIEKTPUUECKUX
nosieit (Ha
Ka4eCTBEHHOM
ypoBHe). Hocurenu
IIEKTPUUECKUX
3aps/i0B.
OneMeHTapHBIN
3JIEKTPUYECKUN
3apsia. Ctpoenne
aTtoma. [IpoBoaHuKM
1 IADIIEKTPUKH.
3aKOH COXpaHEeHHUS
ANIEKTPUUECKOTO
3apsaa

JICHCTBUS JCKTPOCKOIIA.
OOBbsICHEHME SIBIICHUI
AIIEKTPHU3AINAN TIPU
COIIPUKOCHOBEHHH TEJ 1
UHIYKIHEN ¢
HCITOJIE30BaHNEM 3HAHUH
0 HOCHTEIISIX
JIEKTPUUYCCKUX 3aPsI0B
B BEILIECTBE.
Pacno3naBanue u
00bsICHEHUE ABICHUNI
JJIEKTPH3AIINU B
IIOBCEIHEBHOM KU3HU.
HaoOmonenune n
00BsICHEHHE OITLITOB,
HALTIOCTPUP YIOIITUX
3aKOH COXpaHEHUS
AIEKTPHUYECKOTO 3apsiza.
Hab6nronenne onsIToB 110
MOJICTTUPOBAHUIO
CHUJIOBBIX JIMHUHI
SJIEKTPUYECKOTO TTOJIA.
WccnenoBanue nencTBUs
SJIEKTPUYECKOTO MO Ha
MIPOBOJTHUKH U
TUDIICKTPUKA

2.2

ITocTostHHBINM
JIEKTPUUECKUI TOK

20

DNEKTPUYECKUN TOK.
VYenoBus
CYIIIECTBOBAHUS
AIEKTPHUYECKOTO
Toka. McTtounuku
MIOCTOSIHHOTO TOKA.
JeucTBus
3IEKTPHUYECKOTO TOKA
(TemnoBoe,
XHMHYECKOe,
MarHuTHOE).
DNEKTPUUECKUNA TOK
B XKHIKOCTSX W Ta3ax.
DJeKTpuYecKas Ierb.
Cuna Toka.
DNEKTpUUECKOE
HalnpsHKEHHUe.
ConpoTuBieHue
HPOBOJHHKA.

VY aensHoe
COIIPOTHBIICHHE
BemiecTBa. 3aKoH
Owma i yqacTka
LEMH.
IocnenoBarensHoe U
napasesbHOoe
COEJIIHEHUE
IIPOBOJIHUKOB.
PaGoTa 1 MOIIHOCTH
3IEKTPHYECKOTO
TOKa. 3aKOH
Hxoyns—Jlenmna.
DnexTpudecKue nenu
1 IoTpeduTenu
3JIEKTPUYECKOM
SHEPrUH B OBITY.

Habmronenune pa3muaHbIX
BHUOB JEUCTBUA
3JIEKTPUYECKOTO TOKA U
oOHapyKeHHE ITUX
BUJIOB JCHCTBYSA B
MMOBCEIHEBHOM KU3HU.
Ha6nronenune
BO3HHUKHOBEHUS
ra30BOro0 paspsja u
SJIEKTPUYECKOTO TOKA B
kuakoctu COopka u
HCITBITaHHUE
3JIEKTPUYECKO LIeTH
MOCTOSSHHOT'O TOKA.
M3mepenue cuiiel ToKa
aMIIEPMETPOM.
H3mepenue
SJIEKTPUYECKOTO
HaTPSDKEHUS
BOJIbTMETPOM.
IIpoBenenue u
O0OBSICHCHHUE OIBITOB,
JIEMOHCTPHUPYIOIINX
3aBHCUMOCTD
3JIEKTPUYECKOTO
CONPOTHUBIICHUS
MPOBOJHHUKA OT €r0
JUIAHEL, IIOIIaaU
TOTIEPEYHOTO CEYCHUS U
Marepuana.
Wccnenosanue
3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAOIIET0 Yepe3
pE3UCTOp, OT
CONPOTHUBIICHUS
pe3ucropa u
HaIpsHDKeHUs Ha

bubnunoreka
ILHOK
https://m.edso
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Kopotkoe
3aMBIKaHHE

pesuctope. IIposepka
TIPaBUJIA CIIOKCHHUS
HaIpsLKEHUH IpU
TIOCIIEI0BATEIILHOM
COEIMHEHHUH JIBYX
pesuctopos. [IpoBepka
TIpaBUJIa IS CUITBI TOKA
IIpU NapanieabHOM
COEIIMHEHHH PE3UCTOPOB
Ananu3 cutyanui
NOCJIeI0BATENBHOTO U
NapajyIeIbHOTO
COEIIMHEHUS
MIPOBOJHUKOB B
JOMAITHAIX
NEKTPUUECKHUX CETSX.
Pemenue 3amau ¢
HCTIONB30BAHIEM 3aKOHA
Owma u ¢popmyn pacuéra
3IEKTPUYECKOTO
COIIPOTHBIICHUS IIPU
MOCJIEIOBATEIEHOM U
napanieIbHOM
COEIIMHEHHUH
TIPOBOIHUKOB.
Omnpenenenne pabOTHI
JJIEKTPUYECKOTO TOKA,
MIPOTEKAIOIIETO Yepe3
pesucrop. Onpenenexue
MOIITHOCTH
3IEKTPUUYECKOTO TOKA,
BBIICIIIEMO Ha
pe3ucTope.
Hccnenosanue
3aBHCHUMOCTH CHJIBI TOKA
yepes JTaMIOoYKy OT
HalnpspKeHUs Ha Hell.
Omnpenenenne KI1/]
HarpeBaTtes.
Hccnenosanue
IpeoOpa3oBaHus
SHEPruu Ipu NoxbEMeE
rpy3a
3JIEKTPOABUTATEIECM.
OOBsicHEHNE YCTPONUCTBA
Y IPUHIMIIA JeHCTBUA
JIOMAIITHUX
3JIEKTPOHArpeBaTEIbHBIX
npudopos. O0bsiCHEHNE
MIPUYHH KOPOTKOTO
3aMBIKaHHS ¥ IPUHINTIA
JeHCTBUS MIIaBKUX
MIpeJOXpaHUTENIEH.
Pemenue 3amau ¢
HCTIOJIb30BaHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarauTHbIe SIBICHHS

1.5

IlocTostHHBIE
MAarHuTHhI.
BianmopeiictBue
MOCTOSIHHBIX
MAarHuTOB.

MaruuTHOE T07€e.

MarunuTHOE mone

Wccnenosanue
MarHMTHOTO
B3aUMOJEUCTBUSA
MOCTOSIHHBIX MarHUTOB.
N3yyenne MarHuTHOTO
MOJIS IOCTOSTHHBIX
MAarHuTOB MPH UX

bubnnoreka
IIOK
https://m.edso
0.ru/7f4181ce
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3eMiu U ero
3HAYCHUE TSI KU3HU
Ha 3emure. OmbIT
Opcrexa. MarautHOe
moJe
AIEKTPHYECKOTO
Toka. [Ipumenenue
3JIEKTPOMAarHuTOB B
TexHuke. [leiicTBue
MAarHUTHOTO MOJIs Ha
MIPOBOJTHUK C TOKOM.
DNEeKTpOABUTATEH
MOCTOSIHHOTO TOKaA.
Hcnonb3oBanue
3JIEKTPOABUraTENEH B
TEXHUIECKHUX
YCTpOMCTBax U Ha
TpPaHCHIOPTE

00BETUHCHUY U
pa3meneHun.
UccnenoBanue
MarHUTHOTO
B3aUMOJICHCTBUS
TTOCTOSTHHBIX MarHHUTOB.
M3yuyenne MarHuTHOTO
T10JIS1 TOCTOSTHHBIX
MAarHuTOB MPH UX
00BETUHCHUH U
pasneneHuu.
IIpoBeneHue ONbITOB MO
BU3Yyalu3alluy OIS
TTOCTOSTHHBIX MarHHUTOB.
W3yuenue saBnenHus
HaMarHUYUBaHUA
BEIIEeCTBA.
HccnenoBanue nencTBus
AIEKTPHYECKOTO TOKA Ha
MarHuTHYIO CTPEJIKY.
IIpoBeneHue onbITOB,
JIEMOHCTPHUPYIOIINX
3aBUCUMOCTD CHJIBI
B3aUMOJCHCTBUSA
KaTyIIKA C TOKOM U
MarHuTa OT CHJIBI U
HATIpaBJICHUS TOKa B
KaTylike. AHaIu3
CUTyaluui
MPAKTHIECKOTO
MPUMEHEHUS
3IEeKTPOMAarHUTOB (B
OBITOBBIX TEXHUYECKHX
YCTpOMCTBAX,
MPOMBIIIJIEHHOCTH,
Mmeauiune). M3ydenue
JEHCTBUST MATHATHOTO
TTOJIST Ha TIPOBOTHHK C
ToKoM. U3yuenue
JIEUCTBUS
AIEKTPOABUTATEIS.
N3mepenne KI1J]
3JIEKTPOIBUTATENIbHON
YCTaHOBKH.
Pacno3naBanue u ananu3
Pa3IUYHBIX TPUMEHEHHH
3JIEKTPOIBUTATENIEH
(TpancIopT, OBITOBEIC
yCTpOMCTBA U JIp.)

2.4 | DHeKTpOMarHuTHas | 4 OmnsbiTsl Dapajges. OmnbITH IO bubnnoreka
HIYKLIAS SIBnenue uccnegoBanuio apnenus | LHOK
JIEKTPOMarHUTHOM 9JIEKTPOMarHUTHON https://m.edso
uHAyKIuH. [IpaBuiio | WHIYKIAH: 0.ru/7f4181ce
Jlenna. HccIeI0BaHue
DnexTporeHepaTop. U3MEHEHHI 3HAYSHUS 1
CriocoObI TTONTy4deHNs | HAIPaBICHUS
ANEKTPUUECKOI WHIyKIIMOHHOTO TOKa
SHEPrUH.
DNEeKTPOCTaHIINK Ha
BO300HOBIISIEMBIX
WCTOYHHMKAX YHEPTHU
HWroro no pazneny 37
PesepBHOE Bpemst 3
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OBUIEE KOJIMYECTBO 68 3 14.5
YACOB I10 TTPOTPAMME
9 KJIACC
Neo Haumenopanwue KosmuecTBo yacoB [Iporpammuoe OCHOBHBIE BU/IBI DNEKTPOHHBIC
n/n pazlienoB U TeM Bcee | Kontpo | IIpaktu COZlep)KaHue eI TCIFHOCTH (tmdpoBeIe)
TIPOTPaMMEI ro | JBHBIE | YecKHe 00ydJaroImuxcs oOpazoBaTennb
paboTsl | paboTHI HBIE PECYPCBHI
Pa3nen 1. Mexannyeckue siBjJeHHsI
1.1 Mexannueckoe 10 1 Mexaaunueckoe AHanmms U 00cyXIeHHe Bubnmorexa
JIBIDKEHHE U CIIOCOOBI JIBIKEHHE. Pa3IHYHBIX IPUMEPOB IHOK
€ro OMUCaHUs MarepuasnbHas MEXaHHIECKOTO https://m.edso
Touka. Cucrema nBmxenust. O0CyxaeHne 0.ru/7f41a4a6
oTcuéTa. rpaHUI] IPUMEHUMOCTH
OTHOCHUTENBHOCTh MOJICIH «MaTepUalTbHAsI
MEXaHHYECKOI0 Toukay. Onrcanue
JOBHUXKCHUS. MECXAaHHUYCCKOT'O IBMXKCHUA
PaBHomepHOE Pa3NUYHBIMU CIIOCO0aMU
MPSIMOJIMHEHHOE (ypaBHeHue, TabnuIIa,
JIBUKEHHE. rpaduk). AHaIu3
HepaBromepHoe KM3HEHHBIX CUTYaluil, B
MPSMOJIMHEHHOE KOTOPBIX MPOSIBISIETCSI

asmkenne. CpenHss
1 MTHOBEHHas
CKOpOCTb TeJa MpH
HEPaBHOMEPHOM
JBIDKEHUH.
Yckopenue.
PaBHOycKOpeHHOE
NIPSMOJIMHEHOE
JBIDKEHHE.
CBoboaHOE najieHue.
Omneitel [Nanunes.
PaBanomepnoe
JBIDKEHUE T10
okpyskHocTH. [lepuon
U 4acTOTa
obparmeHust.
Jluneiinas u yriosas
CKOpOCTH.
LlenTpocTpemuTeabH
0€ YCKOpEeHHe

OTHOCHTEIFHOCTh
MEXaHUIeCKOTO
nBkeHus. Habmonenne
MEXaHHUYECKOTO JBIIKCHHS
TeJla OTHOCUTETIHHO
Pa3HBIX TEJ OTCUETA.
CpaBHeHue nyteit u
TPACKTOPUH IBUKEHUS
OJTHOTO ¥ TOTO XK€ TeJa
OTHOCHTEIILHO Pa3HBIX Tel
oTcuéra. AHAIIN3 TEKCTa
Tamnes 06
OTHOCHTEITBHOCTH
JIBIDKEHUS; BBITIOTHEHHE
3aJaHAN TI0 TEKCTY
(cMBICTIOBOE YTEHUE).
Omnpenenenne cpenne
CKOPOCTH CKOJIbXKEHHUS
Opycka Win ABUKECHUS
HIapyKa o HaKJIOHHOU
IUIOCKOCTH. AHAIIN3 U
o0cyxIeHne crnoco0oB
MPHOIMKEHHOTO
OTIpeIeIeHUs] MTHOBEHHOH
ckopoctu. OnpenencHue
CKOPOCTH PaBHOMEPHOTO
JBIDKEHUS (IIapuKa B
KHUJKOCTH, MOJIEITH
3IEKTPHYECKOTO
aBTOMOOWJIA U T. II.).
OmnpeneneHue MyTH,
TPOMACHHOTO 32 JaHHBIHN
MIPOMEKXYTOK BPEMCHH, 1
CKOpOCTH TeJa Mo
rpaduKy 3aBHCUMOCTH
ITyTH PAaBHOMEPHOTO
JIBIDKECHUS OT BPEMCHU.
OO0cyxIeHne BO3MOKHBIX
TIPUHLIUIIOB JIEUCTBUS
TIPUOOPOB, N3MEPSIOIINX
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CKOPOCTh (CIIUIOMETPOB).
Brruncnenue nytu u
CKOpPOCTH TIPH
PaBHOYCKOPEHHOM
NIPSIMOJIMHETHOM
IBIDKCHUH Tela.
Omnpenernenne
MPONIEHHOTO TYTH U
YCKOPEHHMS IBI)KEHHS Teja
1o rpauKy 3aBUCUMOCTH
CKOpPOCTH
PaBHOYCKOPEHHOTO
NIPSAMOJIMHEHHOTO
IBIDKEHUS TeNa OT
BpeMeHu. [IpoBepka
THITOTE3BI: €CIIN MIPH
PaBHOYCKOPEHHOM
IBIDKEHUH 0e3 Ha4allbHON
CKOPOCTH ITyTH OTHOCSATCS
KaK psiJi HEUETHBIX YHCEII,
TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHH
0IMHAKOBHI. OmpeeseHme
YCKOpEHUs Tejla pu
PaBHOYCKOPEHHOM
JBIDKEHUH TT0 HAKIIOHHOM
mwiockoctu. V3mMepenne
TIEPHUO/Ia ¥ YACTOTHI
oOparmieHus Tema mo
OKPY>KHOCTH.
OmnpeneneHue CKOPOCTH
PaBHOMEPHOTO JBIKEHUS
TeJla TI0 OKPYKHOCTH.
Pewenue 3anay Ha
oTpeJiesIeHNe
KHUHEMATUYCCKUX
XapaKTePUCTHK
MEXaHUYeCKOTO JBIKECHUS
Pa3IHYHBIX BUIOB.
Pacnio3naBanue u
MpUOIMKEHHOE ONMCAHHE
Pa3INYHbIX BUJI0B
MEXaHHNYCCKOI'O ABMKCHUS
B IIPUPOJIC M TEXHUKE (Ha
npuMepax cBoOOIHO
MaJaroIUX TEII, IBUKECHUS
JKUBOTHBIX, HEOCCHBIX TEJl,
TPAHCHOPTHBIX CPEICTB H

ap.)

1.2

BsaumoneiicTBue Ten

20

IlepBbiii 3aK0H
Herorona. Bropoit
3akoH HeroToHa.
Tpetuii 3akoH
Herorona. [Ipuniun
CYNEPHO3ULNH CUJL.
Cuna ynpyrocru.
3akoH 'yka. Cuna
TPEHHMsI: CHUJIa TPEHUS
CKOJIb)KEHUS, CHJIa
TPEeHHsI TOKOS,

JPYTHE BUIBI TPEHHSL.

HaoOmonenune n
00CYXXIEHUE OIBITOB C
JBIDKEHUEM Tella IPH
YMEHBIICHUH BITUSHUS
JPYTUX Tel,
MPETSATCTBYIOIINX
JIBIDKEHHIO. AHAIIN3
Tekcra [anuies ¢
OIIMCAHUEM MBICJIICHHOI'O
JKCIICPUMECHTA,
000CHOBBIBAIOIIETO 3aKOH
HWHEPIUH; BBITIOJHCHHE

Bubmmoreka
IHOK
https://m.edso
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Cuia TSDKECTH U
3aKOH BCEMHPHOTO
TATOTCHUS.
VYckopenue
cBOOOIHOTO
majgeHus. J{BruKxeHne
IJIaHET BOKPYT
Comnnna. Ilepas
KOCMHYECKast
CKOPOCTb.
Hepecomocts u
Teperpy3Ku.
PaBHoBecue
MaTepuaIbHOU
TOYKH. AOCOJIFOTHO
TBEPIOE TEIO.
PaBHoBecne
TBEPIOTO TeNa C
3aKpemIEHHON OChIO
BpaieHusa. MoMeHT
cuisbl. IleHTp
TAXKCCTU

3aJJaHUi TI0 TEKCTY
(cMBICTIOBOE YTEHUE).
Ob6cyxnenne
BO3MOKHOCTH
BBIIIOJIHEHMS 3aKOHA
WHEPITUH B Pa3IMIHBIX
CHCTEMax OTCUETa.
Ha6nronenue u
o0CcyxIeHue
MEXaHMUYECKHUX SBIECHUI,
MPOUCXOIAIINX B CUCTEME
otcuéra «Tenexka» npu
€€ paBHOMEPHOM U
YCKOPEHHOM JIBIKECHHIH
OTHOCHTEJIbHO KaOMHETa
¢usnkn. [leiicTBus ¢
BEKTOpaMH CHIL:
BBIIOJIHEHNE 3aJaHHUH 110
CIIOKEHUIO U BBIYUTAHUIO
BeKkTOpoB. HabmoneHue
W/ IPOBE/ICHHE
OIILITOB,
JIEMOHCTPHPYFOIIIX
3aBHCHUMOCTh YCKOPCHHUS
TeJa OT MPUIIOKEHHOH K
HEMY CHJIBI M MacCHI TeJa.
Amnanus ¥ 00bSICHEHHE
SIBJICHHH C
HCTIOJIb30BaHUEM BTOPOTO
3akoHa HprotoHa.
Pemenue 3agau ¢
UCIIOJIb30BAHHEM BTOPOTO
3aKkoHa HproToHa u
NpaBUIIa CIIOKEHUSI CHIIL.
Omnpenenenne KECTKOCTH
HNpY>XKUHBI. AHAIN3
CUTYyalHi, B KOTOPBIX
HAOIIOIAI0TCS YIIPyTHE
neopManum, U ux
00BsICHEHHE C
HCII0JIb30BAaHMEM 3aKOHA
I'yka. Pemenue 3aznad ¢
HCITOJIE30BaHUEM 3aKOHA
I'yka. UccnenoBanue
3aBHCHUMOCTH CHJIBI TPCHUS
CKOJILXKEHHUS OT CHIIBI
HOPMAJILHOT'O JIaBJICHUS.
OOcyxeHne pe3ysbTaToB
HCCIICIOBAHUS.
Omnpenenenue
KOX(PUIHIEHTA TPESHUS
CKONBXeHus. V3MepeHne
CHJTBI TPEHHUSI TTOKOSI.
Pemenue 3amau ¢
HCIIOIb30BAHUEM
(hbopMyITBI ITIST CHITBI
TPEHHUS CKOJIBIKEHHSL.
AHanu3 IBKEHUS TEll
TOJIBKO MO, ACHCTBUEM
CHUJIBI TSDKECTH —
CBOOOJIHOIO MMAaICHHMS.
OObsicHEHHE
HE3aBUCHMOCTH




YCKOpPEHHUSI CBOOOIHOTO
MAICHUS OT MACCHI TeJIa.
OT1eHKA BEJTMIMHBI CHIIBI
TATOTEHUS, AEUCTBYIOLIECH
MEXITy IBYMS TeJaMHu (IS
pa3HBIX Macc). AHAIN3
JBIDKEHUS HEOCCHBIX Tel
o] IeHCTBUEM CHJIBI
TATOTCHUA (C
HCIOJIb30BaHUEM
JIOTIOJTHUTEIBHBIX
HUCTOYHUKOB
nHdopmanum). Perenne
3a11a4 C UCIOIB30BAHUEM
3aKOHAa BCEMUPHOTO
TATOTCHUS M (POPMYITBI IS
pacuéra CHIIbI TSKECTH.
AHaIn3 OpUTHHAIEHOTO
TEKCTa, OMMUCHIBAIOIIETO
MpOABJICHUA 3aKOHa
BCEMUPHOTO TATOTCHUSA,
BBIIIOJIHEHUE 33JaHUI 110
TEKCTY (CMBICIIOBOE
yrenue). Habmoaenue u
00CyX/IeHHE OTBITOB IO
M3MEHECHHIO Beca Tela Ipu
YCKOPCHHOM JIBIDKCHHH.
AHanu3 ycinoBuit
BO3HUKHOBEHUS
HEBECOMOCTH H
neperpysku. Pemenue
3a]a4 Ha ONpe/ieIeHne
Beca TeJla B pa3IMIHbIX
YCIIOBUSAX. AHAJIN3 CHIL,
JIEWCTBYIOIIMX Ha TEJO,
TIOKOSIIIIeeCs Ha OTope.
OmnpeneneHue eHTPa
TSHKECTH Pa3IMIHBIX Tell

13

3aKOHBI COXpaHCHUSA

10

HNmnynbe Tena.
H3menenne
uMnynbca. UMmyse
CHIIBL. 3aKOH
COXpaHEHUs
UMITyJIbCA.
PeaktuBHOC
JIBHOKEHHE.
Mexanunueckas
paboTa 1 MOITHOCTb.
Pabora cui TsKecTH,
YOPYTOCTH, TPEHHUS.
CBs3b SHEpruu u
paboThI.
IloTennuansHas
SHEPrus Tena,
MOIHATOTO HaJ
TTOBEPXHOCTHIO
3EMJIH.
IloTenmuansHas
SHEPrus CKaTou
NPy KHUHBIL.
Kunernueckas
sHeprus. Teopema o
KUHETHYECKOMN

Haomonenue n
00CYX/ICHHUE OIIBITOB,
JEMOHCTPUPYIOIINX
nepenayy UMITyJibca Ipu
B3aUMOJICHCTBUU TEJ,
3aKOH COXPaHECHHUS
UMITYJIbCa TIPU a0COTIOTHO
YOPYTOM U HEYIPYroM
B3aUMOJCICTBUU TeJ.
AHanu3 cutyanui B
OKpYXKarollen »KU3HU C
HCIOJIb30BAHUEM 3aKOHA
COXpaHEHUs UMITYJIbCA.
PacnoznaBanue siBneHUst
PEaKTUBHOTO JIBI)KEHUS B
MIPUPOJIE U TEXHUKE.
IIpumenenue 3akoHa
COXPaHEHHUS UMITYJIbCA JIIS
pacuéra pe3yJibTaToB
B3aMMOJICHCTBHSA Tel (Ha
MpUMepax HeYIpyroro
B3aMMOJCHCTBUA,
YOPYToro HeHTPaIbHOIO
B3aUMOJICHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3

bubnuoreka
LIOK
https://m.edso
o.ru/7f41a4a6
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SHEPruu. 3aKOH
COXpaHCHHS
MEXaHUYECKOH
SHEpPTUU

KOTOPBIX HETIO/IBMXKHO).
Pemenue 3amau ¢
HCIONB30BaHUEM 3aKOHA
COXPaHEHHsI UMITYJIbCA.
Omnpenenenne paboTHI
CHIIBI YIIPYTOCTH NpU
noabéMe rpysa c
HCIOJIb30BaHUEM
HETOJBIKHOTO U
MOBMYKHOIO OJIOKOB.
H3mepeHue MomHOCTH.
H3mepenue
MOTEHIMAJIbHON SHeprUU
yupyro
nedopMHUpPOBaHHOM
npy>kuHsl. 3MepeHue
KUHETUYECKOUN SHEPTrUuu
Tena Mo AJIUHE
TOPMO3HOTO ITyTH.
OKcIlepUMEHTaIbHOE
CpaBHCHUEC U3MCHCHUSA
NOTEHLUAIbHOU U
KHUHETUYECKOU IHEPruil
TCJa Mpyu ABUKCHUU T10
HAKJIOHHOM IJIOCKOCTH.
OKcnepuMeHTaIbHas
MIPOBEPKA 3aKOHA
COXpPaHEHHS
MEXaHUYECKOM YHEPTHU
Ipu cBOOOTHOM Ta/ICHHN.
IIpumenenue 3akoHa
COXpaHEeHHS
MEXaHUYECKOM dHEPruu
JUIs pacuéra
NOTEHLUAIbHOU U
KHUHETUYECKOU IHEPruil
Tena. Pemenue 3amad ¢
HCIOJNb30BaHUEM 3aKOHA
COXpaHEHHUs
MEXaHUYECKOI YHEprun

HWroro no paznery 40

Paznea 2. MexaHH4uecKkne K0JI€0aHUS M BOJIHBI

2.1 Mexannueckue 7
KoJIeOaHus

KonebarensHoe
JIBHOKEHHE.
OcCHOBHEIE
XapaKTePUCTUKU
KOJICOAHUIT: IeproI,
4acTOTa, aMILTUTY/Ia.
Maremaruueckuii u
NPy KUHHBIN
MasITHUKH.
IIpespaienue
SHEPTrHU NPU
KoJIe0aTeIbHOM
JIBHOKEHHH.
3aryxaromue
Koyie0aHus.
BriHy)X1eHHBIE
Kkosiebanus. Pe3onanc

HaoOmonenue xomedannit
01, IEUCTBUEM CHUII
TSKECTH U YIIPYTOCTH U
OoOHapyKeHHEe TOI00HBIX
KoJieOaHuii B
OKPYIKaroIIeM MHpE.
AHanu3 xonebaHuii rpysa
HA HUTHU U HA MIPYXKHUHE.
OnpeneneHre 9acTOTHI
KoJieOaHu
MaTeMaTHYECKOTO U
MPYXKHHHOT'O MasITHUKOB.
Hab6mronenue u
00bsICHEHUE SBJIEHUS
pe3onanca. MccenemoBanue
3aBHCHMOCTH [IEPHO/Ia
KOJIEOaHUH ITOABEIIIEHHOTO
K HUTH Ipy3a OT JJTHHBI
Hutu. [IpoBepka
HE3aBUCHMOCTH IIEPHOIA
KoJieOaHMH rpysa,

Bubnmorexa
LHOK
https://m.edso
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MOJIBELIIEHHOTO K JIEHTE, OT
MAaccHI Tpy3a.
Haomonenune n
00CyX/IeHHUE OTIBITOB,
JEMOHCTPHPYFOIIIX
3aBHCHUMOCTb IIEPHO/Ia
KOJIeOaHUH TIPYKIUHHOTO
MasTHUKA OT MacChl rpy3a
1 )KECTKOCTH NPYKUHBIL.
IIpumenenue
MaTeMaTH4ecKoro u
MIPY>KUHHOTO MasiTHUKOB B
Ka4yecTBe MOAeNeH s
oTMcaHus KolieObaHuil B
OKpY’KaroIieM MHpe.
Pemenne 3anay,
CBSI3aHHBIX C
BBIYUCIICHUEM WA
OIICHKOH 9aCTOTHI
(mepuona) xonebaHwmii
H3mepeHue yckopeHus
CBOOOJIHOTO MaJICHHs

2.2 | MexaHUYeCKHE BOJHBI. 8 1 3 MexaHuuecKue OOHapy)KeHHE 1 aHATTU3 bubnnoreka
3ByK BosiHBL. CBOICTBA BOJIHOBBIX SIBJICHUM B HOK
MEXaHHYECKUX BOJH. | OKPYXKAIOIeM MHUpE. https://m.edso
[pononbHbIe U Ha6moienune 0.ru/7f41a4a6
MOTIEPEYHbBIC BOJMHBL. | PACIPOCTPAHCHUS
JlniHa BOJIHBI U MPOIOTBHBIX U
CKOPOCTH €€ MOTIEPEYHbIX BOJH (Ha
pacrpocTpaHeHus.. MO/IeIN) 1 OOHAPYKEHHE
MexaHuueckue AHAJIOTUYHBIX BUJIOB BOJH
BOJIHBI B TBEPAOM B IPUPOJE (3BYK, BOJHBI
Telle, ceiCMUYecKie | Ha Boje). Beruncnenue
BOJIHBL. 3BYK. JUIUHBI BOJIHBI U CKOPOCTH
I'pomKoCTb 3ByKa 1 pacrpocTpaHeHus
BBICOTA TOHA. 3BYKOBBIX BOJIH.
OtpaxxeHue 3ByKa. OKkcrepuMeHTaNIbHOEe
Nudpassyk u OTpe/ieIeHHe TPAHUII
yIBTPa3BYK YaCTOTHI CIBIITUMBIX
3BYKOBBIX KOJIEOAHHIA.
HaoOmonenue
3aBUCHMOCTH BBICOTBI
3BYKa OT YacTOTHI (B TOM
YHCIIe, C UCIOIBb30BaAHUEM
MY3bIKAIbHBIX
HHCTPYMEHTOB).
Habmronenue u
00BsICHEHUE SIBIICHUS
aKyCTHYECKOTO Pe30HaHCca.
AHaIN3 OPUTHHAIIEHOTO
TEKCTa, MOCBSIIEHHOTO
HCIIOJIb30BAHHIO 3BYKa
(vnm ynpTpasByKa) B
TEXHUKE (IXOJIOKAIIHS,
yIBTPa3BYK B MEIHUIMHE U
JIp.); BBITIOJTHEHHE 3aJaHUI
10 TEKCTY (CMBICIIOBOE
YTEHUE)
Hroro mo pazueny 15

Pasnen 3. DiieKTpOMarHuTHoe

110J1€ M JJICKTPOMATrHUTHBLIC BOJIHBI

3.1

DNeKTPOMarHUTHOE
nose u

6

2

DNeKTpOMarHuTHOE
roJe.
DJIeKTPOMAarHUTHBIC

IToctpoenue
paccyXJIeHuH,
000CHOBBIBAIOIIHNX

Bbubnmoreka
HOK
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QJICKTPOMArHuTHbLIC
BOJIHBI

BonHbl. CBolicTBa
3JIEKTPOMArHUTHBIX
pond. IlIkama
3JIEKTPOMAarHUTHBIX
BOJIH.
Wcnonp3oBanue
3JIEKTPOMAarHUTHBIX
BOJIH JIJI1 COTOBO#
CBSI3H.
DneKTpoMarHuTHas
MpUPO/Ia CBETA.
CkopocThb cBeTa.
BonHoBele cBolicTBa
CBETa

B3aUMOCBSI3b
AIEKTPHYECKOTO U
MAarHUTHOT'O IOJIEH.
OKcIiepruMeHTaIbHOE
HU3y4YeHHE CBOMCTB
AJIEKTPOMAarHUTHBIX BOJH
(B TOM 9HCIIE C ITOMOIIBIO
MOOMJIBHOTO TeNe()OHA).
AHanmu3 peHTreHOBCKUX
CHUMKOB 4€JIOBEUECKOT0
opranusma. AHaiau3
TEKCTOB, OMUCHIBAIOIINX
MIPOSIBJICHUS
3JIEKTPOMArHUTHOTO
M3IYYICHUS B TIPUPOJIE:
JKUBBIE OpPTaHU3MEI,
M3Iy4deHNsT HeOSCHBIX Tel
(CMBICIIOBOE YTEHUE).
Pacnio3naBanue u aHanms
Pa3INIHbIX HpI/IMeHeHI/Iﬁ
QJICKTPOMArdHMTHBIX BOJIH
B TexHuKke. M3yueHue
BOJIHOBBIX CBOMCTB CBETAa.
Pemenue 3agau ¢
HCTIOJBb30BaHuEM (HOPMYIT
JUTSL CKOPOCTH
AJIEKTPOMArHUTHBIX BOJH,
JUTHHBI BOJTHBI M YaCTOTHI
CBeTa

https://m.edso
0.ru/7f41a4a6

HTtoro no pasgeny

Paznen 4. CBeroBble sIBJEHUSA

4.1

3aKOHBI
pacrpocTpaHeHUS
cBeTa

JlyuyeBast Mmonienb
cBeta. McTrouHuKn
CBeTa.
IIpsimonuHeiHOE
pacnpocTpaHeHue
cBeTa. 3aTMEHHs
Comnnia u JIyHsI.
OTtpaxxeHue cBera.
[Tockoe 3epkaio.
3aKOH OTpaKeHUs
cBeta. [Ipemomnenne
cBeTa. 3aKOH
MIPEJIOMJICHHUS CBETA.
IlonHOe BHYTpeHHEe
OTpakeHHE CBETA.
Hcnons3oBanue
TIOJTHOTO
BHYTPEHHETO
OTPaXKCHHUS B
ONTUYECKUX
CBETOBOJIAX

Habmronenune onbITOB,
JEMOHCTPHPYFOIIIX
SIBIIEHUE TIPSMOJIMHEHHOTO
pacnpocTpaHeHus CBETa
(BO3HUKHOBEHHE TEHU U
HOJYTeHH), U UX
WHTEPIIPETAINS C
WCTIOJIb30BAHUEM TTOHSITUS
CBETOBOTO JTy4a.
OObsICHEHHE U
MOJICITHPOBaHUE
COJTHEYHOTO W JTYHHOTO
3aTMeHui. MccieqoBanue
3aBUCHMOCTH YTIJIa
OTpaXEHHS CBETOBOTO
Jy4a OT yTJia najeHusl.
N3yuenue cBoiicTB
U300paKEHUS B TUIOCKOM
3epkainie. Habmonenue n
00BSICHEHHE OIBITOB 110
MTOJTYYCHHIO U300paKeCHHUI
B BOTHYTOM U BBIITYKJIOM
3epkanax. Habnroenue u
00BSICHEHHE OIBITOB 110
MPEJIOMIICHHUIO CBETA Ha
TPaHUILIE PA3UIHBIX Cpel,
B TOM YHCJIE OTIBITOB C
MTOJIHBIM BHYTPEHHHM
OTpaKCHHUEM.
HccnenoBanue
3aBUCHMOCTH YTIJIa
MPEJIOMJICHHUS OT yriia

Bubnmoreka
LHOK
https://m.edso
0.ru/7f41a4a6
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MaJIeHHsi CBETOBOTO JIyua
Ha TPAHUIIE «BO3AYX—
crekiio». Pacnmo3naBanne
SIBIICHUU OTpa)KeHUA U
NIPEJIOMIIEHHUS CBETA B
MOBCEIHEBHON KU3HU.
Amnanu3 ¥ 00bSICHEHHE
SIBIICHUST OIITHYECKOTO
mupaxa. Penienue 3anau ¢
HCIOJIb30BaHUEM 3aKOHOB
OTpaXKeHHUsI U
TIPEJIOMJICHUS CBETa

4.2 | JIMH3BI ¥ ONITUYCCKUE 6 Jlunza. Xog nyueit B | Ilomydyenue m3obpaxenuii | bubnnoreka
puOOpHI nuH3e. OnTudeckas ¢ oMoupio coouparomei | [JOK
cucTteMa M PacCenBaIOIICH JIHH3. https://m.edso
¢doroammapara, Onpenenenne pokycuoro | 0.ru/7f4ladab
MHUKPOCKOIIA 1 PaCCTOSIHUS ¥ ONTUYECKOU
Teneckomna. [ a3 kak | CHJIbl COOMpArOLIeH JINH3bI.
OINTHYECKas cucTemMa. | AHalu3 ycTpoiicTBa u
bauzopykocTs u MPUHIIUTIA ASHCTBUS
JATbHO30PKOCTh HEKOTOPBIX ONTHYCCKHIX
npubopoB: doToamnmnapara,
MHKPOCKOIIA, TEJIECKOTIA.
W3yuyenune Mozpenu riasza
KaK ONTHYECKON CUCTEMBI.
AHanu3 sBIEHUI
OMU30PYKOCTH U
JaTbHO30PKOCTH,
MPUHIKIA ASHCTBUS OYKOB
4.3 | Paznoxenue Oeoro 3 Pasnoxenue 0enoro Habmonenue pa3noxenus | bubmmoreka
CBETa B CHEKTP CBETa B CHEKTP. 0eJI0TOo CBETa B CIIEKT. LHOK
Onsitsl HeroToHa. Ha6mronenue u https://m.edso
Crnoxenue 00BSICHEHHE OIBITOB 110 o0.ru/7f4lada6
CIEKTPAIbHBIX HOJIy4eHHI0 OeJIoro cBeTa
1BetoB. Jlucnepcus IPU CJIOKEHHUH CBETA
CBeTa Pa3HBIX [[BETOB.
IIpoBenenue u
00BsICHEHHE OTIBITOB TIO
BOCITPUATHIO I[BETa
MPEAMETOB MPH UX
HaOJI0JICHUH Yepe3
LBETOBBIE (DUIIBTPBI
(1IBETHBIC OYKH)
HWroro no paznmery 15
Paznea 5. KBanTtoBbIe IBJI€HUS
5.1 | Ucmyckanue u 4 Omnprtel Pesepdopna | OOcyxaeHue nenu onbiToB | bubmmorteka
MOTJIONICHHUE CBETa U TIJIaHeTapHast Pesepdopna mo [HOK
aTOMOM MOJIEIb aTOMA. HCCIIEI0BAHUIO AaTOMOB, https://m.edso

Mogaens atoma bopa.
Hcnyckanue u
MOTJIONICHUE CBETA
atromoM. KBaHTBI.
JInnenyaTeie
CIEKTPbI

BBIIBIKCHHE TUIIOTE3 O
BO3MOJKHBIX pe3yJIbTaTax
OTIBITOB B 3aBHCUMOCTH OT
MIPEAI0IaraeMoro
CTPOEHUS aTOMOB,
(dopMmynpoBaHHe
BBIBOJIOB U3 PE3YJIbTATOB
ombIToB. O0CyKAEeHNEe
MIPOTUBOPEUUH
TUIAaHETapHOH MOJIENTN
aTOMa U OCHOBaHUM U1t
runote3bl bopa o
CTallMOHAPHBIX OpOuTax
aJ1ekTpoHOB. Habmonenue
CIUTOITHBIX M IMHEWYAThIX

0.ru/7f41a4ab6
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CIICKTPOB U3TYYCHUS
Pa3INIHBIX BEIIECTR.
OOBsICHEHNE IMHEHYATHIX
CIIEKTPOB M3ITyUCHHUS

5.2 | CtpoeHne aTOMHOTO 6 1 PanmoakTHBHOCTD. Ob6cyxneHne BO3MOXHBIX | bubmmoreka
aapa Anbda, Oeta- u TUIIOTE3 O MOJIENAX HOK
raMMa-u3JIydeHHs. CTPOEHHUS sIapa. https://m.edso
Crpoenne atomHoro | OmpeneneHue cocraBa o0.ru/7f41a4a6
sapa. Hykinonnas s,Iep 10 3aaHHBIM
MO/IeNIb AaTOMHOTO MacCOBBIM U 3apsIIOBBIM
sapa. M3orormsl. YHCIIaM U TI0 MOJI0KEHHIO
PannoaktuBHbIC B IIEPHOJIMUECKOI cUcTEME
MIpEBpaIICHHS. 9JIEMEHTOB. AHAJIH3
[epuox nonypacnazna | U3MEHEHHUs cocTasa siipa U
ATOMHBIX s1ep €T0 TOJIOKCHUS B
NIEPUOJUYECKON CUCTEME
TIPH O-PATHOAKTUBHOCTH.
HUccrenoBanue TPeKoB o.-
YaCTHI] 110 TOTOBBIM
¢dortorpadusm.
OOHapyXeHue u
U3MEpEeHHUe
paauaIoHHOro GoHa ¢
HOMOIIIBIO T03UMETPa,
OLICHKA €To
WHTCHCUBHOCTH. AHaln3
OHMOIIOTHIECKHX
H3MEHECHHH,
MIPOUCXOISAIINX MO
NEUCTBUEM
PaAMOAaKTHBHBIX
U3IIy4EeHUH.
Hcnonb3oBanue
PaaIuOaKTUBHBIX
PI3J'Iy‘-IeHPII>i B MCIUITUHE
5.3 | SlnepHbie peakuuu 7 1 1 SnepHble peakuuu. Pemenne 3amau ¢ bubnmoreka
3aKoHBI COXpaHEHUsI | MCIOJIb30BaHueM 3akoHOB | [TOK
3apsiI0BOTO | COXPaHEHHsI MaCCOBBIX U https://m.edso
MacCOBOT'O YHCE. 3apsIOBBIX YHCEN Ha 0.ru/7f41a4a6
DHeprus CBs3H oTIpeieNIeHUe Pe3yIbTaTOB
aTOMHBIX sifiep. CBsI3b | SICPHBIX pEaKIUif; aHAIIN3
MAacChI ¥ SHEPTHH. BO3MO>KHOCTH HTH
Peaknuu cuaTe3a HEBO3MOXXHOCTH SICPHOI
JICTICHUS sep. peakuun. OLeHKa YHEPrUn
HcTounuku OHEPIrun CBA3U AEP C
ConHua u 3BE31. UCIIOJIb30BaHUEM
SnepHas sHepreTuka. | GopMmyibl DHHIITEHHA.
HeiictBust Ob6cyxIeHne IepCrleKTuB
PaaIuOAKTUBHBIX HCIIOJIB30BAaHUA
N3JTyYeHHUH Ha )KUBBIE | YIPaBJIIEMOTO
OpTaHHU3MBI TEpMOSAEPHOTO CHHTE3a.
Ob6cyxneHue
MIPEUMYIIECTB U
9KOJIOTMYECKHUX MPOOIIeM,
CBSI3aHHBIX C SIJICPHOH
SHEPreTUKON
Wroro no pazneny 17
Pa3gen 6. IToBTopuTe1bHO-00001A0IUIE MOAYIb
6.1 TToBTOpEHUE U 9 2 CucreMaTtusanus U Brimonaenne yueOHbIX Bubnmoreka
06001eHne 006001eHne 3a/1aHuH, TPEOYIONUX [HOK
COJIEpPIKaHUs Kypca MPEAMETHOTO JEMOHCTpAIUU https://m.edso
¢busuku 3a 7-9 knacc COJICP)KAHUS U ONBITA | KOMIIETEHTHOCTEH, 0.ru/7f41a4a6
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MIPUOOPETEHHOTO MIPU
U3y4YEHHH BCETO
Kypca GU3UKu
OCHOBHOT'O 00IIIETO

€CTECTBEHHOHAYYHYIO
TPaMOTHOCTB: —
MIPUMEHECHHUS TIOTYICHHBIX
3HAHUH JUI1 HAYYHOTO

00pa3oBaHUA. 00BsICHEHUS (PU3HMUECKUX
IToaroroBka k SIBJICHUH B OKpYXKarolien
OCHOBHOMY TIPUPOJIE, B TIOBCEIHEBHOM
rOCY/IapCTBEHHOMY JKM3HU W BBISIBICHUS
9K3aMeHy N0 H3MKe | (U3MYECKUX OCHOB psijia
JUISL 00yYaroLIuXcs, COBPEMEHHBIX
BBIOPABILUX 3TOT TEXHOJIOTHI; —
y4eOHbII IpeaMeT MIPUMEHEHHST OCBOSHHBIX
9KCTIEPUMEHTAIBHBIX
YMEHUM 151
HCCIIEIOBAaHUS

(u3NIeCKUX SABICHUN, B
TOM YHCIE AJIS IPOBEPKH
THIIOTE3 W BBIBICHUS
3aKOHOMEPHOCTEH.
Pemenue pacu€THbIxX
3aja4, B TOM 4HCIIe
HpeAoaralommx
UCIIONIb30BaHHE
(busnUecKux Moeen u
OCHOBaHHBIX Ha
COZIEpKaHUH PA3THIHBIX
pa3zenoB Kypca (hU3HKH.
BeimonHenue u 3ammra
TPYIIOBBIX WIIN
WMHIUBHUYaIbHBIX
NPOEKTOB, CBA3aHHBIX C
COJIep’KaHuEeM Kypca
¢buzuku

HWroro no pasnery 9

OBIIEE KOJIMYECTBO 102 3 27
YACOB 110 ITPOTPAMME

YYEBHO-METOJIUYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» ®usuka, 7 knace/ [epoimkud A.B., O61ecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AkunonepHoe o61mecTBo «M3natensctBo «IIpocBerienue

» ®usunka, 7 knacc/ [lepeimkun .M., UBanoB A.U., AkunonepHoe o61mectBo «M3naTenbeTBo
«ITpocBemenne»

» ®usuka, 8 knacc/ [epreimkua .M., UBanos A.U., Akiimoneproe odmiectBo «M31aTenbcTBO
«ITpocBemenmne»

» ®usuka, § kmacc/ [epsimkua A.B., O0mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AxtinonepHoe oodmectBo «M3marensctBo «IIpocBemenner

» ®uswka, 9 xnacce/ [lepeimkun .M., I'ytauk E.M., MBanoB A.U., [TerpoBa M.A.,
AxktmonepHoe obmiectBo «M3narenbctBo «IIpocBemienne»

» ®uswnka, 9 xknacce/ [lepsimkun A.B., I'yrauk E.M., O6miecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «JIPODAY»; AkumonepHoe odmiectBo «M3narensctBo «lIpocBemienne»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA




» ®usuka, 7 knacc/ [epeimkua A.B., O01mecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
«APODA»; AkunonepHoe obmecTtBo «M3natenscTBo «IIpocBemenuey

» ®uswnka, 7 knacce/ [lepeimkun .M., UBanoB A.U., AkunoHepHoe 001mecTBo «M31aTenbeTBo
«IIpocsemenue»

» ®uswnka, 8 knacce/ [lepeimkun .M., UBanoB A.U., AxunoHepHoe 001mecTBo «M3maTenbeTBo
«IIpoceeuienue»

» ®usuka, 8 kiacc/ [epeimkua A.B., O01mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAY»; AxkninonepHoe oomectBo «M3narensctBo «IIpocBemenner

» ®usuka, 9 xnacc/ [epeimkun .M., I'yrhuk E.M., UBanoB A.H., [TlerpoBa M.A.,
AxuunonepHoe obmectBo «M3narenscTBo «lIpocBemenue»

» ®uswnka, 9 xnacce/ [lepeimkun A.B., I'yrauk E.M., O0miecTBo ¢ orpaHu4eHHON
O0TBETCTBEHHOCTHIO «/IPODAY; Akumoneproe obmiectBo «M3narensctBo «IIpocBenienne»
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