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IlosicHuTeIbHAA 3alIMCKA

PabGouass mporpamMma mo (u3MKE HA YPOBEHb OCHOBHOTO OOIIEro OOpa3oBaHWs s
obyuaroruxcst  7—9-x kmaccoB MAOY CII Ne 76 pa3paboraHa B COOTBETCTBHH C
TpeOOBaHUSAMMU:

e @epepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoi
denepauuny;

o mpukaza Munnpocsemienus ot 31.05.2021 Ne 287 «O6 yrBepx)aeHuu GeaepaaTbHOro
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAAPTa OCHOBHOI'O OOIIEro 00pa3oBaHMs,

o mpukaza Munmnpocpemenus ot 18.05.2023 Ne 370 «O06 yrBepxkaeHun dheaepaibHON
00pa3oBaTeNbHON IPOTPAMMBI OCHOBHOT'O OOIIET0 00pa3oBaHUs,

e mpukaza Munmnpocemenus ot 22.03.2021 Ne 115 «O6 yrtBepxknenuu llopsaka
OpraHu3allii ¥ OCYIIECTBICHUS 00pa3oBaTENbHON JESATEIBHOCTH 10 OCHOBHBIM
001eo0pa3oBaTeNIbHBIM IIpOTpaMMaM  —  00pa30BaTeNIbHBIM TPOrpaMMaM  Ha4allbHOT'O
00111er0, OCHOBHOTO OOIIETO U CPEHEro 00IIero oopasoBaHus»,

e KOHIEMIIMY TpenoJaBanus yuyeOHoro npeamera «Dusnkay;

o CII 2.4.3648-20 «CanuTapHO-3TUAECMUOIOTHIECKHE TPEOOBAHUS K OpraHU3alUsIM
BOCIUTAHUS U OOY4YCHHMS, OT/AbIXa U O3JJOPOBJIICHUS JIETCH M MOJOACIKN», YTBEPIKICHHBIX
MMOCTAHOBJICHHEM TIABHOTO caHUTAapHOTO Bpada oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urneHnyeckue HOPMATHBBI U TPEOOBAHUS K OOCCIICYCHHIO
OezomacHocT © (Wik) OE3BPEAHOCTH ISl 4YelOBeKa (aKTOPOB Cpellbl OOUTAHUS,
YTBEPKJACHHBIX TIOCTAHOBJICHUEM TJIABHOTO cCaHUTapHOTrOo Bpaya oT 28.01.2021 Ne 2;

e yueOHOro IUIAHA  OCHOBHOTO  00IIEero  oOpa3oBaHUs,  YTBEPXKICHHOTO
npukazoM MAQOY CII Ne 76 ot 08.08.2024 Ne 01-04-1057;

o Ilonoxenus o pabounx nporpammax MAOY CII Ne76, yTBepKI€HHOTO IPUKA30M
MAOY CIII Ne 76 ot 27.08.2024 Ne 01-04-1079/1.

e (enepanbHOil paboueil mporpamMmsl 0 ydeOHOMY npenMeTy «DU3uKay.

PabGouass mporpamMMa OpHEHTHpOBaHA Ha I€JIEBbIE NPUOPUTETHI, CPOPMYIUPOBAHHBIE B
(benepabHON pabouelt mporpaMMe BOCIIMTaHUS U B pabodeit nporpamme Bocriutanust MAOY
CIII Ne 76.

ConeprkaHue mporpaMMsl 1o (hu3MKe HarpaBiieHO Ha (pOpMUPOBaHHE €CTECTBEHHO-HAYUHOU
IPaMOTHOCTH OOY4aIOIIMXCSl U OpTraHU3aLUI0 U3yUeHUs (PU3UKHU Ha JESTEIbHOCTHON OCHOBE.
B nporpamMe mo ¢usuke y4uTHIBaIOTCS BO3MOXKHOCTH y4eOHOTO HpeAMeTa B pealu3aliu
tpedoBanuit ®I'OC OO0 k mIaHUPyEeMbIM JUYHOCTHBIM U METAINPEIMETHBIM pe3yJbTaTaM
o0y4yeHHUs, a TaKKe MEXKIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYUHBIX y4eOHBIX MpPEAMETOB Ha
YPOBHE OCHOBHOT'O O0IIIET0 0Opa30BaHMUs.

[Iporpamma mo ¢u3MKe yCTaHABIMBAET paclpeelieHHe y4eOHOro marepuana Mo Toaam
oOyueHnunst (o Kilaccam), HpeIaraeT IPUMEPHYIO ITOCIEIOBATEIBHOCTh H3YUYCHUS TEM,
OCHOBAHHYIO Ha JIOTMKE pa3BUTHS MPEIMETHOTO COAEP)KaHUS M YydYeTe BO3PACTHBIX
0COOEHHOCTEHN 00yJarommxcs.



[Iporpamma no ¢usnke paspaboTaHa ¢ EIbI0 OKA3aHUS METOJMYECKON TOMOIIHY YYUTEIO B
co3/1aHuu paboudel mporpaMMel 10 y4eOHOMY MTPEIMETY.

®dusnka SABISETCS CHUCTEMOOOPa3yOLUM JJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX HPEIMETOB,
MOCKOJIbKY (PM3NYECKHE 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB U SBJICHUMN, H3y4aeMbIX XUMHUEH,
Ouosiorueit, actpoHomueil u puznyeckoit reorpaduei, BHOCUT BKJIaJ] B €CTECTBEHHO-HAYUHYIO
KapTUHY MHpa, MpeJocTaBisgeT Haubolee siCHble 0Opa3ibl MPUMEHEHHs] HayYHOrO MeEToJa
MIO3HAHUS, TO €CTh CII0CO0a MOTyYEHUs] JOCTOBEPHBIX 3HAHUI O MHpeE.

OnHa W3 THaBHBIX 3a4ad (U3WYECKOro OOpa3oBaHHs B CTPYKType oOmiero odpa3zoBaHus
cocTOUT B ()OPMUPOBAHHU ECTECTBEHHO-HAyYHOW TIPaMOTHOCTH W HHTEpeca K Hayke y
00yJaromuxcs.

Wzyuenne ¢usnkun Ha 0a30BOM YpPOBHE MpPENINONaracT OBJIAJACHUE CIETYIOIUMH
KOMITETEHTHOCTSIMHU, XapaKTepU3YIOLIUMH €CTeCTBEHHO-HAYYHYIO TPAMOTHOCTb!

e HAY4YHO OOBSACHATH SIBJICHUS,

e OICHHMBATH U IIOHUMATh 0COOCHHOCTU Hay4YHOT'O UCCJICAOBAHMA,

e HHTCPIPETHUPOBATb JAHHBIC U HCIIOJb30BATh HAYYHBIC [OOKA34aTCJIbCTBA JJIA
IMOJIYYCHH A BBIBOAOB.

Ienn wu3ydyeHuss (U3MKM Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHUS OIpEAETCHbl B
Konuenmun npenoxaBanus y4yeOHoro mpenmera «®usuka» B 00pa3oBaTesbHBIX
opranuzaiusax Poccuiickoil @enepanuy, pean3yroliiX OCHOBHbIE 00I1€00pa3oBaTesIbHbIE
IIpOrpaMMBl, yTBEpKIeHHOH pemeHneM Kosuiernn Munucrepcrsa npocsemenus Poccuiickoin
Ddenepanun (mpotokoi ot 3 Aekadpst 2019 roma Ne I[TK48H).

eaun u3yyenus: PU3NKU:

pUOOpEeTeHnEe WHTEpeca U CTPEMIIEHHsS OOydaroluxcs K HAaydHOMY H3YYEHHUIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYAJIbHBIX U TBOPUECKUX COCOOHOCTEI];
pa3BUTHE TMPEACTABIEHUH O HaydHOM MeETOJe TMO3HaHHSA U (popMHpOBaHHE
MCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXAIOUIUM SIBICHUSM;

(¢bopMHpOBaHME HAYYHOTO MHPOBO33PEHMSI Kak pe3ylbTaTa H3Yy4YEHHUs] OCHOB
CTPOEHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (PM3HUKH,

(hopMHpOBaHUE NPEACTABIECHUH O PO GU3UKH AJIsl pA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEJCTABICHUNH O BO3MOXHBIX cdepax Oyaymeid mnpodeccnoHalIbHOM
NeSITebHOCTH, CBSI3aHHOHM ¢ (PU3MKOM, MOJIrOTOBKA K JalbHEHIIEMY O0y4YeHHIO B
9TOM HalpaBJIEHUU.

JlocTuKeHHe 3TUX LieJIel MPOorpaMMsl 10 (PU3UKE Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs
o0ecreynBaeTcs pelieHrueM CaeIyomuX 3a4ay:

° HpI/IO6pCTeHI/IC 3HaHUI O AUCKPCTHOM CTPOCHHH BCHICCTBA, O MCXaHHUYCCKUX,
TCIJIOBBIX, 3JICKTPUYCCKUX, MATHUTHBIX U KBAHTOBLIX SBJICHHUAX,

° HpHOGpCTeHI/IC yMeHI/Iﬁ ONUCHEIBATH M OOBICHATH (I)I/I3I/I‘-IGCKI/IC SABJICHUA C
HCIIOJIB30BAHHUEM MMOJTYYCHHBIX 3HaHHI>'I;

e OCBOCHUC MCTOJOB PCIICHUA HpOCTCﬁLHPIX PACUYCTHBIX 3aJlad C HCIOJb30BAHUCM
(1)I/ISI/IV—IeCKI/IX MO}IGJ’IGﬁ, TBOPYCCKHUX U IPAKTUKO-OPUCHTUPOBAHHBIX 3aJ1a4,



e pa3BUTHEC YMCHHMU HAOJIOAATh TMPHUPOJIHBIC SIBJICHHWS U BBIMOIHATH OIBITHI,
J1a00paTopHble pabOThl M IKCIEPUMEHTAIBHBIC HCCICAOBAHUS C HCIOJIb30BAHUEM
U3MEPHUTEIBHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB pabOThI ¢ MH(pOPMAIUEH (DU3NIESCKOrO COACPIKAHMS, BKIHOYAs
UH(QOpPMAIIMIO O COBPEMEHHBIX JIOCTIIKCHUSAX (H3MKH, aHAM3 U KPUTUYECKOE
OlLlIcHMBaHHE HH(OpPMAIINH;

e 3HAKOMCTBO cO cdepamu MPOPECCHOHATBHON ACSITENFHOCTH, CBS3aHHBIMU C
(GU3MKOH, U COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMH Ha JOCTHKCHHUSIX
¢u3nvecKoil HayKH.

Ha wusyuenue ¢usuku (0a30BBIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIET0 OOpa3OBaHHS
orBoauTcs 238 yacoB: B 7-M Kiacce — 68 gacoB (2 yaca B Hezeno), B 8-M Kiacce — 68 yacoB
(2 gaca B Hepeno), B 9-m kiacce — 102 yaca (3 yaca B Hezgeno). Ilpu atom B 8 kiacce 0,54
U3ydaeTcs C NMPUMEHEHHEM JMCTAaHIIMOHHBIX TexHojoruid, B 9 kimacce lu m3ywaercs c
IPUMCHCHHEM JIMCTAaHIIMOHHBIX TEXHOJIOTHHA.

[Ipennaraemselii B mporpamMme no (U3MKe MepedeHb J1abopaTOPHBIX PabOT U OMBITOB HOCHUT
pEKOMEHIaTeNbHBIN XapaKTep, YUUTEIb AEAcT BbIOOp MPOBEAEHUS J1a0OpaTOPHBIX padoT U
OMBITOB C  Y4YeTOM  HMHJIMBUIYyaJbHBIX  OCOOEHHOCTEH  OOydaroluxcs,  CIHCKa
9KCIIEPUMEHTAJIbHBIX 3a/laHui, IpeaJaraéMplXx B pPaMKaX OCHOBHOIO T'OCYJAapCTBEHHOI'O
JK3aMeHa Mo (PU3UKE.

Jliig peanu3anuy IporpaMMbl UCIIONB3YIOTCS YUeOHUKH, TOMYIIEHHbBIE K HCIIOIb30BAaHUIO MPU
peanu3alui HMMEIONUX TOCYAApCTBEHHYIO aKKPEAUTAIMIO O0pa30BaTENIbHBIX MPOrpaMMm
Ha4yaJbHOTO 0OIIEero, OCHOBHOTO OOINEro, cpeaHero odmero oOpa3oBaHMs OpraHU3aIUsSIMU,

OCYUIIECTBIISIOMUMHA  00pa30BATEIbHYIO JI€ATEIbHOCTh, MPUKa30M MUHIPOCBEHICHUS OT
21.09.2022 Ne 858:

o Ousmuka: 7-if kiacc: 0a30BbIi ypoBeHb: yueOHuk, 7 kinacc/ [lepeiukun .M., UBaHnoB
A.U., Aximoneproe obuiectBo «M3narensctBo "IIpocsenienue,
o Ousuka: 8-if kiacc: 6a30BbIi ypoBeHb: yueOHuK, 8 knacc/ [Tepbimkun U. M., BanoB
A. 1., AkumonepHoe oOmmecTtBo «M3natensctBo "IIpocBemenue’;
o Ousuka: 9-if kiacc: 6a30BbIl ypoBeHb: yueOHuK, 9 knacc/ [lepwiukun U. M., ['yrHuk
E. M., UBanoB A. U., IletpoBa M. A., AknuoHepHoe obmecTBo «M3narenscTBo
"[Ipocemienue"».
Vcrnonb3yroTcst 37€KTPOHHBIE 00pa30BaTeNbHbIE PECYPCHI, JOMYIIEHHBIE K HCIIOJIb30BaHUIO
MIPH peaTn3anuy UMEIONNX TOCYAaPCTBEHHYIO aKKPEIUTAIUI0 00pa3oBaTeIbHBIX MPOrpaMM
HAYaJbHOTO OOIIEro, OCHOBHOIO OOIIEro, cpeaHero obmero oOpa3oBaHUS MPUKA30M
Munnpocsemienus ot 18.07.2024 Ne499.

o @usmka, 7 kiacc, PI'AOY IO «Akanemuss Munmnpocsemenus Poccuny;
o ®usuka, 8 knacc, PI'AOY IO «Akanemuss Munnpocsemenus Poccumny,
e ®wmsuka, 9 kmacc, PI'AOY A0 «Akanemuss Munnpocsemienus Poccumny,
o ODOI'MC «Mos llIkomay,

e POII



Conep:kanue y4eOHOIro npeamera

7-H KJace
Pa3nen 1. ®u3uka u ee poJib B MO3HAHMHU OKPY:KAIOIIEro MUpa.

dusuka — HayKa O IIpHUPOJC. SIBmenus IIpUpOAbI. dusznyeckue SBICHU. MEXaHUYCCKHUEC,
TCIUIOBBIC, SJICKTPUUYCCKUEC, MAI'HUTHBIC, CBETOBLIC, 3BYKOBBIC.

@dusnueckue BenuuMHbl. M3MmepeHue ¢usndeckux BedndyMH. Pusnueckue MNpUOOPSI.
[TorpemnocTs n3MepeHuid. MexayHapoaHas CUCTEMA €ANMHULL.

Kak ¢u3nka u gpyrue ecTecCTBEHHbIE HAYKH U3y4aroT Mpupoay. EcTecTBeHHO-HAYYHBIH METOA
MO3HAHUS: HAa0JI0/IeHNE, TOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT
10 TIPOBEpKE TUNOTE3, 00BsICHEHNE HAOM0AaeMoro siBieHus1. Onucanne pU3nIecKux sBICHUH
C IOMOILBIO MOJIETIEH.

JdeMmoHcTpamum.

1. MexaHuueckue, TEIUIOBbIE, JJIEKTPUUECKUE, MArHUTHBIE, CBETOBBIE SBJICHUS.
2. ®duznyeckue NpubOpPHI U MpoLeypa NPsSMbIX U3MEPEHUH aHAJIOTOBBIM U LIU(PPOBBIM
npudopom.

JlaGopaTopHble paGoThI U ONBITHI.

Onpenenenre HEHbl JeJIEHUs MIKalIbl HK3MEPUTEIBLHOTO PHOOpA.

N3mepenne paccTosHUMN.

N3mepenue o0beMa KUAKOCTU U TBEPJOTO TENIA.

Omnpenenenre pa3sMepoB MalbIX TEN.

W3mepenue TtemmepaTypbl NMpH IMOMOIIM >KHUIKOCTHOIO TEPMOMETpa M JaTyHMKa
TeMIIEPATyPBHL.

6. IIpoBeneHue uccienoBaHUs MO MPOBEPKE THUIOTE3bl: JAIBHOCTH IOJIETa IIapuKa,
MYIECHHOT'O TOPU30HTAJIBHO, TEM 60J'II)IHG, yeM 00JIbIIIE BEICOTA IMyCKa.

agrwnE

Paznen 2. HepBOHa‘{aJ'll)Hble CBE€ICHUA 0 CTPOCHHUM BelleCTBA.

CTpOGHI/Ie BCIICCTBA: aTOMbI 1 MOJICKYIIBI, UX PA3MECPHI. OHBITI)I, JOKa3bIBAOIHUE JTUCKPETHOC
CTPOCHUC BCUICCTBA.

JIBrkenne wyactuy BeniecTBa. CBs3b CKOPOCTH JABMKEHUS YacTUL] C TEMIEPaTypOMu.
BbpoyHnoBckoe asmkenue, nuddysus. B3auMoneicTBre YacTHIl BEIIECTBA: MPUTSHKEHHUE U
OTTAJIKUBAHUE.

ArperaTHble  COCTOSIHHMSI ~ BEILIECTBA:  CTPOEHHME Ta30B, JKUJIKOCTEH W  TBEPABIX
(kpucTaunyeckux) Teda. B3auMocCBs3b MEXIy CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHBIX



COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISAPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSTHHUN
BO/JIbI.

JdemoHcTpauuu.

1. HaGnropenne OpOyHOBCKOTO JBHKCHUS.

2. Habmonenue nuddysun.

3. HaGumroneHue siBieHui, 00bSICHAIOMIMXCS TPUTKCHUEM WA OTTATIKUBAHHEM YaCTHI
BEILIECTBA.

JlabGoparopHbie padoThI M ONBITHI.

1. Ormenka quaMeTpa aroMa METOAOM psiioB (C Ucmoib3oBanueM hororpaduii).
2. OmbITHI 110 HAOTIOACHHUIO TEIIJIOBOTO PACITUPEHHUS Ta30B.
3. OmbITHI 10 OOHAPYKECHUIO JICHCTBUS CHII MOJICKYJIIPHOTO TIPUTSDKCHUSI.

Pasnen 3. /IBu:keHre U B3aUMO/IeiiCTBHE Tel.

Mexannueckoe qBukeHHE. PaBHOMepHOE U HepaBHOMEpHOE JBuxkeHHe. CkopocTh. CpenHsis
CKOPOCTH IIpY HEPAaBHOMEPHOM JBMKEHHMU. Pacuer ImyTu 1 BpeMEHU JABUKCHUS.

SIBnenue 1505 (51020050508 3aKoH HHCPUUMU. BzaumopeiicTtBue Ten kak IMpuirnHa U3BMCHCHUS CKOPOCTH
IBIDKEHHS Teld. Macca kak MCpa UHEPTHOCTHU TCJIaA. IInoTHOCTE BemiecTBA. CBS3b IIOTHOCTH C
KOJIMYCCTBOM MOJICKYJI B €AUHUILIC obbeMa BCIICCTBA.

Cuna xak xapakTepucTuka B3aumojeiicTsus Tena. Cuna ynpyroctu u 3akoH I'yka. M3mepenue
CWIBI C TIOMOIIBIO JTUHAMOMETpA. SIBlIeHUE TATOTEHHs U cuia TshkecTH. Cuia TsKeCTH Ha
npyrux mina”erax. Bec tena. HeBecomocts. CioxkeHue cuil, HalpaBIEHHbIX 110 OAHOM MPSIMOM.
PaBHogelicTByromas cwi. Cuiia TpeHHs. TpeHHE CKOJIbXKEHHS M TpeHHe MoKos. TpeHue B
IIPUPOJIE U TEXHUKE.

JdeMoHcTpanum.

HabGmronenrne MeXaHHYECKOI'O IBIKEHNS TEIA.

N3MepeHnne CKOpOCTH MPSAMOIUHENHOTO JTBHKECHUS.
Habmtoienue sSBJIeHUs] HHEPIIUH.

HalGmronenne nu3sMeHeHus: CKOPOCTH MPHU B3aUMOJICHCTBUH TEJI.
CpaBHeHME Macc MO B3aUMOJEHCTBUIO TEll.

CrnosxeHue Cuil, HallpaBJIEHHBIX 110 OJTHON TIPSIMOIA.

ok wdE

JlaGopaTopHble paGoThI U ONBITHI.

1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBMXKEHUs (MIapuKa B KHUIKOCTH, MOJEIH
AIEKTPUUECKOTO aBTOMOOMIIS | T. 11.).

2. OrmpeneneHue cpeHe CKOPOCTH CKOJIBKEHHUsI OpyCKa WM IIapyKa M0 HAKIOHHON
IJIOCKOCTH.

3. Ompexenenue IIOTHOCTH TBEPOTO Tea.

4. OnbITHl, JEMOHCTPUPYIOLIHE 3aBUCUMOCTD pacTsuKeHH (IeopMalium) mpy>KHUHbBI OT
MIPUIIOKEHHOM CHIIBI.



5. OHLITBI, ACMOHCTPUPYIOMIUC 3aBUCUMOCTD CUJIbI TPCHUSA CKOJIBKCHHUA OT BECA TCJIa U
XapakTepa COIIpHUKaACaAOIIUXCA HOBerHOCTCﬁ.

Pa3nen 4. laBjieHue TBepPAbIX TeJ, JKUIKOCTEH 1 ra3o0B.

Hasnenne. CiocoObl YMEHBIICHUS W YBEIWYCHUS JaBicHUs. JaBneHue rasa. 3aBUCHMOCTh
JaBJIEHUS Ta3a OT oObema, TemmepaTypbl. llepemada maBieHHS TBEPIAbIMU TeEJaMHU,
JKHAKOCTSAMM M ra3amMu. 3akoH Ilackans. ITHeBMaTHUeCKHE MalIMHLI. 3aBUCUMOCTE JaBJICHUS
KUJIKOCTH OT TiyouHbl. ['mapoctatudeckuii mapamgokc. CooOmiaronmecs CoCyabl.
['mpapaBnuueckue MEXaHU3MBbL.

Atmocdepa 3emsin u atrmocdepHoe aaBieHHe. [IpUUMHBI CYIIECTBOBAHMS BO3AYIIHOU
o6onouku 3emmu. OnbiT Toppuuemm. M3mepenue aTMochepHOro MaBieHUs. 3aBUCUMOCTh
aTMOC(epHOrO JaBJICHHUS OT BBICOTHI Haja ypoBHeM Mops. [Ipubopsl mis u3MepeHwus
aTMoc(hepHOro JaBJICHHUS.

JleiicTBHE KUAKOCTH M ra3a Ha MOIPY)KEHHOE B HUX Tejo. BeiTanmkuBaromas (apxumenoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

JdeMmoHcTpamum.
1. 3aBucuMOCTb JaBJieHUS ra3a OT TEMIEPATYPHI.
2. Tlepenada maBIICHUS KUIKOCTHIO U Ta30M.
3. CooOmaromuecs CoCy/bl.
4. I'mapaBiuyeckuil mpecc.
5. IlposiBneHue neicTBUSA aTMOCHEPHOro JaBICHHMS.
6. 3aBHCHMOCTh BBITAIKUBAIONIEH CHJIBI OT O0OBbEMa IOTPYKCHHOH dYacTH Tella |

IUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITATKMBAIONIEH CUJIbI BECY BHITCCHEHHOM KUJKOCTH.

8. YcnoBue muiaBaHMsl TEN: ITUIaBaHHWE WM TOTPYKEHHWE Tel B 3aBUCUMOCTH OT
COOTHOIIIEHHS IJIOTHOCTEH Teja M JKUIKOCTH.

~

JlaGopaTopHbie paGoThI U ONBITHI.

1. HccnenoBanue 3aBUCUMOCTH Beca TeJa B BOJI€ OT 00beMa MOrPY>KEHHO! B KUAKOCTb
4yacTH TeJna.

2. OrmpeneneHue BBITAIKUBAIOLICH CUIIBI, JEHCTBYIOLIEH Ha Teso, MOTPYXKEHHOE B
KHUJIKOCTb.

3. IIpoBepka HE3aBMCHMOCTH BBITAIKMBAIOIIEH CHIIbI, JeHcTByromell Ha Teno B
KUAKOCTH, OT MAccChl Tela.

4. OmbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh BBITAIKUBAIOLIEH CHIIBI, JEHCTBYIOIIEH
Ha TEJIO B >KUJIKOCTH, OT 00beMa MOTPYKEHHOH B XUAKOCTb YacTHU Tejla U OT
IUIOTHOCTHU KHUJIKOCTH.

5. KoncTpynpoBanue apeomeTrpa WM KOHCTPYMPOBAHUE JIOJKHM U OIpPEIEIICHHE €€
Ipy30I0bEMHOCTH.

Pazgen 5. PaGoTa u MOIIHOCTH. JHEPruUsl.

Mexanunyeckas pabota. MOIIHOCTS.



[IpocTeie MexaHU3MBI: phIuar, 0J0K, HAKJIOHHAs IUIOCKOCTh. [IpaBUiIO paBHOBECHS phlyara.
[IpuMeHeHne mpaBuiIa paBHOBECHs pbluara K O0Ky. «3o0si0oToe npaBuiio» mexaHuku. KITJ]
MIPOCTBIX MEXaHU3MOB. [IpOCThIe MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprus. Kunernueckas v noreHunaibHas sHeprus. lIpeBpamenue oqHoro
BHJIa MEXAHWYECKON SHEPTUHU B IPYroil. 3aKOH COXPAaHEHHUS SHEPTUU B MEXAHUKE.

JdeMoHcTpanum.
1. IIpumepsl IPOCTHIX MEXAHU3MOB.
JlaGopaTopHble paGoThI U ONBITHI.

1. Onpenenenue pabGOTHI CHJIBI TPEHUS MpPU PAaBHOMEPHOM JBIKEHHUU Tela 10
TOPU30HTAIILHON ITIOBEPXHOCTH.

2. VccnenoBaHue ycnoBHil paBHOBECHS pbluara.

3. Hzmepenne KI1J] HakJTIOHHOH TUIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHEHUS MEXaHUUECKOI YHEePTUH.

8-i1 ki1acce
Pasznea 6. TemioBbie sIBJICHUS.

OCHOBHBIE MOJOKECHUS MOHCKYHHpHO'KHHeTH‘{CCKOﬁ TCOPUU CTPOCHHUA BCIICCTBA. Macca u
pasMEepel aTOMOB MW MOJICKYII. OHI)ITI)I, MOATBCPKAAOIUEC OCHOBHBIC ITOJIOKCHUA
MOHCKYHHpHO'KHHeTquCKOﬁ TCOPHUU.

Mogenu TBepAOro, >KUAKOrO M ra3oo0pa3HOro COCTOSHUHN BemiecTBa. Kpucrammuueckue u
amopdubie Tena. OOBSCHEHHE CBOMCTB Ta30B, JKUIKOCTEW M TBEPABIX TEI HAa OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-KUHETHYeCKON Teopuu. CMmauMBaHUE U KANMWIUISIPHBIEC SIBJICHUS.
TenoBoe pacmMpeHue u cxaTue.

Temnepatypa. CBs3b TEMIIEPATYPBI CO CKOPOCTBHIO TEIUIOBOTO JBMKEHMS YaCTULl. BHYyTpeHHS I
sHeprus. CrnocoObl U3MEHEHUS] BHYTPEHHEN SHEPrUH: TEIJIonepeiaya U COBEpILICHHE pabOThl.
Bunel Temonepenayn: TENJIONPOBOJHOCTD, KOHBEKLINS, NU3ITyUEHHE.

KonnuecTtBo TemnoThl. Y7enbHas TEMJIOEMKOCTh BeEIIeCTBA. TermIooOMeH U TeIIoBOe
paBHOBecHe. YpaBHEHHE TeIIoBoro 6anaHca. [InaBiaeHne U oTBepAEBaHNE KPUCTANIMYECKUX
BEIIECTB. YelbHas TeruioTa miamieHus. [lapooOpa3oBaHue u KoHAeHcanus. Mcmapenwe.
Kunenue. Ynenpnas teruiota mapooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYPhl KUIICHHS OT
aTMoc(epHOro JaBICHHUS.

Bnaxxnocts Bo3ayxa.
DHeprus TOIMBA. Y IeJIbHAs TEMJI0Ta CrOPaHHUs.

[Tpuntmns! padotel TerioBbix Asurareneit KIIJ[ TenmnoBoro nurarens. TemnoBble nBuratenu
U 3aIlATA OKPYKAIOIIEH CPEbI.



3aKOH COXpaHEHMS U MPEBPAILEHUS YHEPIUH B TEIJIOBBIX MPOIIECCAX.
JdeMoHcTpanum.

Hab6mronenrne 6poyHOBCKOTO JTBHYKEHUS.

Ha6monenue nuddysun.

HaGroieHue sSBJICHUI CMaYMBaHKS M KaMUISIPHBIX SBJICHUH.
HaburoieHre TemioBoro pacmpeHus Tell.

M3MmeHeHue 1aBiieHuUs ra3a npyu K3MEHESHUH 00beMa U HarpeBaHUH WIJIH OXJTXKICHHH.
[TpaBwiia u3MepeHus TeMIepaTyphl.

Buel Terionepenaym.

OxJaxkieHre Ipy COBEPIICHUH PAOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHJIAMHU.
10.CpaBHeHHE TETIIOEMKOCTEN Pa3IMUHBIX BEIIECTB.
11.HaOiroqeHre KUneHus.

12.HabmioeHre moCTOSTHCTBA TEMIIEPATyPhI MPH TJIaBICHUH.
13.Moaenu TEeIIoBbIX IBUTATEIEH.

CoNo~WNE

JlabGopaTopHblie padoThI M ONBITHI.

OnbIThI 10 OOHAPY)KEHUIO TEUCTBUS CUJI MOJICKYJISIPHOTO IPUTSKEHUSI.

OnpIThI 10 BRIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MM caxapa.

OmnBITH 10 HAOTIOJCHHUIO TETTIOBOTO PACIIMPEHHS Ia30B, )KUIKOCTEH U TBEPABIX TEIl.

Omnpenenenue AaBleHUs BO3yXa B OaJUIOHE IIIPHUIIA.

OnpIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICEHUS BO3[yXa OT €ro oodbema u

HarpeBaHUs WIN OXJIaXKICHHUS.

6. IlpoBepka THIOTE3bl JIMHEWHON 3aBHCHUMOCTH JUIMHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTypshl.

7. HaOmtoneHue n3MeHEeHUs BHYTPEHHEHN HEPTUH Tella B pe3yibTare Terionepeaadn u
paboThl BHEITHHUX CHIL

8. HccnenoBanue sBJICHUS TETUIOOOMEHA IIPU CMETIUBAHUH XOJIOHOU M TOPSUYEH BOIBI.

9. Ompenenenue KOJIMYECTBA TEMJIOTHI, MOJIYYEHHOIO BOJOW NHpU TEmIooOMeHe ¢
HarpeThiM METAIITMYECKUM LIMITUHAPOM.

10.0npenenenue yenbHOM TEIOEMKOCTH BEILIECTBA.

11.VccnenoBanue mporecca uCrnapeHusl.

12.0npeneneHrie OTHOCUTENBHOM BIa)KHOCTH BO3/1yXa.

13.0Omnpenenenue yaeIbHOM TEIIOTHI TUIABJICHUS JIb/IA.

agrwNE

Paznen 7. 3J1eKTpnqec1me N MAarHuTHbIC ABJICHHA.

OnexTpuszanus Ten. JIBa poga 3MeKTpUUECKHUX 3apsaoB. BzaumonelicTBue 3apsKeHHbBIX Tell.
3akon KynoHa (3aBUCHMOCTB CHJIBI B3aUMOJICHCTBHS 3apsKEHHBIX TEJI OT BEJIMYHUHBI 3apsi/I0B
U PacCTOSHUSI MEXK/IY TEITaMH).

Onektpudeckoe moiyie. HampsHKeHHOCTh DIEKTPHUUYECKOro MNojst. [IpHHIMII Cymeprno3unuu
ANEKTPUYECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekrpryeckux 3apsioB. DJIEMEHTAPHBIN 3JIeKTprdeckuil 3apsaa. CTpoeHHne aroma.
IIpoBOAHMKY M TNANEKTPUKH. 3aKOH COXPAHEHMSI DJIEKTPUUECKOT0 3apsia.



ONEeKTpUYECKUH TOK. YCIOBUS CYUIECTBOBAHUSA DJIEKTPUYECKOro ToKa. McTouHMKM
HOCTOSIHHOTO TOKa. JIeHCTBUS DIEKTPUYECKOro TOKa (TEIIOBOE, XUMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onextpuueckas uenb. Cuna Toka. OnekTpuueckoe HampsbkeHue. ColpoTHBIIEHUE
IIPOBOJIHUKA. YJEIbHOE CONpPOTHUBIEHHE BemecTBa. 3akoH Oma g y4yacTKa LemH.
ITocnenoBarenbHOE U NApaJIEIbHOE COEAUHEHUE IPOBOJAHUKOB.

PaboTa 1 MOITHOCTH 3JIeKTpUUECKOro Toka. 3akoH Jlxoyns—JIeHna. DneKkTpudeckue nenu u
NOTPeOUTENH ICKTPUIECKOH sHeprun B ObITY. KOpoTkoe 3aMbIKaHHE.

ITocTossHHBIC MAarHuThl. B3auMoaelCTBHE IIOCTOSHHBIX MAarHUTOB. MaramTHOE IIOJIE.
MaruuTHO€e noJie 3eMJIM U €ro 3Ha4eHue IS )KM3HU Ha 3emuie. OnbIT DpcTeaa. MaruutHoe
[OJIE BJEKTPUYECKOro TOKa. IIpuMeHeHue »BIeKTpOMAarHUTOB B TexHUKE. [lelicTBue
MAarHUTHOTO TIOJII Ha TMPOBOJHHUK C TOKOM. OJEKTPOJBHUIATENIb IOCTOSHHOTO TOKA.
Hcnonws3oBanue 37eKTpoABUTATENICH B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OneiTel  @apagness.  fIBieHue  dJeKTpOMarHuTHOM — mHAykuuu. IlpaBuno  Jlenna.
Onexrporereparop. CrnocoObl MONYyYEHHs JEKTPUYECKOM SHEPruu. DIEKTPOCTAHIMM Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUU.

JdeMmoHcTpamum.

DnexTpu3anus Tel.

JIBa pojia JIeKTPHUYECKUX 3aps/I0B M B3aUMOJICHCTBHE 3apSKEHHBIX TEIL.
VYCTpoiicTBO U IEHCTBHE IEKTPOCKOIIA.

DnexTpocTaTUuecKas HHIYKIHS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3aps/IOB.

[TpOBOTHUKY M TUDIIEKTPUKH.

MonenupoBaHH€e CHIIOBBIX JTUHUHA 3JIEKTPUUYECKOTO TOJIS.
VICTOYHUKH TTOCTOSTHHOTO TOKA.

. JleficTBUS ANIeKTPUUYECKOTO TOKA.

10 DNEeKTPUUYECKUIN TOK B )KUJIKOCTH.

11.T"a30Bblif pa3psn.

12.I3mMepeHne CuiIbl TOKa aMIIEpPMETPOM.

13.M3Mepenne 31eKTpUIecKOro HarpspKeHUsT BOJTBTMETPOM.
14.PeocTtaT u MarasuH COIPOTUBIICHUM.

15.B3anmMosieficTBHE MOCTOSIHHBIX MarHUTOB.

16.MopaenupoBaHie HEBO3MOXXHOCTH pa3/IeJICHUs IOJTFOCOB MarHUTa.
17.MopaenupoBaHie MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
18.0mbIT Opcrena.

19.MarnuTHOE 1nose ToKa. DIeKTPOMAarHuT.

20./IeiicTBHE MarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.
21.DnexTpoABUraTesb MOCTOSHHOTO TOKA.

22.MccnenoBanue siBICHUS SJIEKTPOMAarHUTHOW WHTYKITHH.
23.0nbiTer Dapases.

24.3aBUCHMOCTD HATPABJICHUS MHIYKIIMOHHOTO TOKA OT YCIOBUH €r0 BOZHUKHOBEHHUSI.
25.0neKTporeHepaTop MOCTOSHHOTO TOKA.

CoNoOA~WNE

JlabGoparopHblie padoThI M ONBITHI.



OnbITHI 10 HAOTIOEHUIO AIICKTPU3AINH TET HHIYKIIUEH U TPH COIPUKOCHOBEHUH.

HccnenoBanue neicTBUS 3IEKTPUUECKOTO NOJI HA MPOBOJIHUKHU U AUDJICKTPUKHU.

COopka u mpoBepKa padOTHI NEKTPUIECKOH IETH MOCTOSHHOTO TOKA.

W3mepenue u peryampoBaHue CUIIbl TOKA.

W3mepenue u peryiupoBaHue HAMPSKEHUS.

HccnegoBanue 3aBUCUMOCTH CWJIBI  TOKA, MAYLIETO 4Yepe3 pPe3UucTop, OT

COIPOTHBIIEHUS PE3UCTOPA U HAIIPSDKEHUS HA PE3UCTODE.

7. OnbITEl, AEMOHCTPUPYIOIIHME 3aBHCUMOCTBH 3JEKTPHUUYECKOrO  COMPOTUBICHUS
IIPOBOJAHMKA OT €T0 JJIMHBI, IUIOIIAIU TIONIEPEUHOr0 CEUEHUS U MaTepHraa.

8. IlpoBepka mpaBuja CIOKEHUS HANpPSDKEHUN IPU MOCIEAOBATEIBLHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka npaBuia ISl CUIIbI TOKA IPU MapaJUIeIbHOM COSIMHEHUU PE3UCTOPOB.

10.Onpenenenre pabOThI AIMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11.0Onpenenenue MOUTHOCTH 3JIEKTPUUECKOTO TOKA, BBIICISIEMON Ha PE3UCTOpE.

12 .VccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3 JIAMIOUYKY, OT HAIPSKEHHUS
Ha HEW.

13.0Onpenenenue KII1/1 marpeBarens.

14 VMlccnenoBanue MarHUTHOTO B3aUMOJICHCTBHUS MTOCTOSTHHBIX MarHUTOB.

15.13y4yeHne MarHUTHOTO TIOJISI TOCTOSSHHBIX MAarHUTOB MpPH WX OOBEIUHEHUU U
pazJieJIeHUN.

16.UccrnenoBanme neicTBUS IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.01bIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTD CHIIBI B3aUMOJICHCTBUS KaTYIIKHU C TOKOM
Y MarHuTa OT CHJIbI TOKA U HANpPaBJICHUS TOKA B KaTYIIIKE.

18.M3yueHne 1eHCTBUS MAarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM.

19.KoHcTpynpoBaHue U H3y4yeHne padOoThI AJIEKTPOABUTATENIS.

20.13mepenune KIIJ] anekTpoaBUraTeibHON YCTAaHOBKH.

21.0OmBITHI 110 MCCIIEIOBAHUIO SIBIICHHS JICKTPOMArHUTHOW WHAYKIIUH. MCCIIEIOBAaHNE

M3MEHEHUH 3HAYEHUs U HallPaBJIEHUS UHAYKIUOHHOTO TOKA.

ook wnE

9-i1 kJ1ace
Pa3znea 8. Mexannuyeckue siBJICHUS.

Mexannueckoe nBwxeHue. MarepuanbHas Touka. Cucrema otcuera. OTHOCHUTEIBHOCTh
MEXaHUYECKOr0 JABWKECHHUS. PaBHOMEpHOE mNpsaAMOJIIMHENHOE BHXeHue. HepaBHOMepHOE
npsiMoJIMHEHOe aBMXKeHue. CpenHsis U MTHOBEHHas CKOpPOCTh Tela MPU HEPAaBHOMEPHOM
JIBYKCHUU.

Yckopenue. PaBHOyckopeHHOe TpsiMONHHEHHOe nBkeHHe. CBoOomHoe maaeHue. OMbIThI
Tanunes.

PaBHOMepHOE nBIKEHHME MO OKpykHOCTH. [lepron m yactora oOpamenus. JluHeitHas u
YIJIOBasi CKOPOCTU. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

Ilepeit 3axkoH HerotoHa. Bropoit 3akon Herotona. Tperuit 3akoH Herorona. Ilpuniun
CYTIEPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHus: cuiia TpeHHs CKOJIBKEHMsI, CUJIa TPEHUS TIOKOS,
JIpYrUe BUIbI TPEHUS.



Cuna TSDKECTH M 3aKOH BCEMHPHOT'O TSATOTEHUS. Y CKOpEeHHE CBOOOJHOTO MaaeHus. J{BrxKeHne
maHeT Bokpyr ConnHua. IlepBas kocMuueckast ckopocTs. HeBecoMOCTh U nieperpysku.

PaBHOBecue marepuanbHOI TOUkH. AOGCOIIOTHO TBepoe Teno. PaBHOBecHe TBEpaOro Tena ¢
3aKpEIUICHHOM OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynbe Tena. M3Menenue wumnyibca. MMmynbc cuibl. 3aKOH COXpPAHEHHUS HWMITYIIbCA.
PeakTuBHOE NBUKEHUE.

Mexanunueckasi pabota 1 MOITHOCTh. PaboTa cuit TskecTH, ynpyroctu, TpeHus. CBs3b SHEPTHH
u pabotsl. [loTeHuumanbHas SHeprus Tena, MNOJHATOIO HAJ IOBEPXHOCTHIO 3EMIIH.
IlorenumanpHass dSHeprus cxaro npyxuHbl. Kunernueckas odHeprus. Teopema o
KMHETUYECKOW SHEPIUuu. 3aKOH COXPAaHEHUS MEXAaHUYECKOU dHEPIUU.

JdeMmoHcTpamum.

1. HabmrogeHre MeXaHHYECKOTO ABMKEHUS TeJla OTHOCUTENILHO PAa3HBIX TEJl OTCYETA.
2. CpaBHeHME IyTeH U TPAeKTOPUI JBUKEHUS OAHOTO U TOTO e Tesla OTHOCUTEIbHO
pa3HBIX TEJ OTCYETA.

W3mepeHune cKOpOCTH U YCKOPEHUS! MPSIMOJIMHENHOTO ABHKEHHUS.

HccnenoBanue Mpu3HAKOB PABHOYCKOPEHHOTO JABIKEHHS.

HaGntoneHnue nBukeHUs Tella 0 OKPYKHOCTH.

HaGnronenne MexaHMYECKHX SIBICHHUH, TPOUCXOMSIIMX B CHCTEME OTCYeTa
«Tenexka» Ipu ee pPaBHOMEPHOM M YCKOPEHHOM JBM)KEHHUM OTHOCHTEIBHO
KaOnHeTa PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MacChl Tejla U AeHCTBYIONIEH Ha HETro CHIIBI.

8. HabOmonenne paBeHCTBA CHIT ITPH B3aUMOJICHCTBHH TEll.

9. M3meHeHue Beca Teja MpU YCKOPEHHOM JIBU)KEHUHU.
10.Ilepenayua uMITysIECa IPH B3AMMOACHCTBUH TEL.
11.TTIpeoOpa3oBanusi SHEPTUU NPHU B3aUMOACHCTBUH TeEIL.
12.CoxpaHeHne UMITyJIbCa ITPH HEYIIPYTOM B3aUMOJICHCTBUH.
13.CoxpaHeHue uMIyibca npu abCOMIOTHO YIPYTrOM B3aUMO/IEHCTBHH.

14 HaGnroieHne peakTUBHOTO JBUYKEHUS.
15.CoxpaHeHne MeXxaHMYECKON YHEPTUH MPU CBOOOAHOM MaJCHUU.
16.CoxpaHeHne MEXaHUUECKOW SHEPTHH ITPH IBHKSHUH TeJIa MO ACWCTBUEM TPYKHHBI.

o s wW

JlaGopaTopHble paGoThI U ONBITHI.

1. KoHcTpyupoBaHue TpakTa A pa3roHa W JaJIbHEHIIEro paBHOMEPHOIO JBMKEHUS
[IapUKA WIH TEJIEKKH.

2. Ormpenenenue cpefHel CKOPOCTH CKOJIBbKEHHsI OpycKa MM ABMXKEHHs IIapuKa 1o
HAKJIOHHOM IIOCKOCTH.

3. Ompenenenue yCKOpeHHs Tela MPHU PaBHOYCKOPEHHOM JBM)KEHUM I10 HAaKJIOHHOW
MJIOCKOCTH.

4. VlccnenoBaHuE 3aBHCMMOCTH IMYTH OT BPEMEHHU INPH PAaBHOYCKOPEHHOM JIBHXKEHHU
0e3 HavaJIbHOW CKOPOCTH.

5. IlpoBepka rumoTresbl: €ciy NpPU PABHOYCKOPEHHOM JIBM)KEHUHM Oe3 HadaabHON
CKOPOCTH IIyTH OTHOCSITCS KaK psAJ HEYETHBIX 4YHCeN, TO COOTBETCTBYIOIIHE
IIPOMEXYTKH BPEMEHHU OJJUHAKOBBI.



6. MccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBXKEHHS OT CHJIBI HOPMAaJbHOTO
JIaBJICHUSL.

7. Ompenenenne Ko UIMEHTa TPEHUS CKOJIBKECHUS.

8. OrmpeneneHne KeCTKOCTH MPYKUHBIL.

9. Ompenenenue pabOTBHl CHIBI TPEHUS TNPUH PABHOMEPHOM JIBWKEHHUU Tela 110
TFOPU30HTAJILHON TOBEPXHOCTH.

10.0npenenenrie pabOTHl CUJIBI YIPYTOCTH HPU MOABEME TPy3a C HCIOIb30BaHUEM
HEMOABMKHOTO U MOABHKHOI'O OJIOKOB.

11.M3yueHue 3aKkoHa COXpaHEHUS SHEPTUH.

Pasznen 9. MexaHHYeCKHE KOJIEOAHUS Y BOJIHBI.

KonebarenbHoe nBuxeHune. OCHOBHbBIE XapaKTEpPUCTHKU KOJEOAaHWM: Mepuoj, 4acToTa,
aMIUIMTyna. MareMaTHdecKuil W IPYKUHHBIM MasTHHUKU. [IpeBpaiieHue sHeEpruu Ipu
KoJ1e0aTeIbHOM JIBUKECHUU.

3aTYXaIOH_[I/Ie KoJIeOaHusL. BLIHY)KIICHHBIG koneOanus. Pe3onanc. MexaHHYeCKHE BOJIHEI.
CBoOMCTBA MEXaHUYECKHX BOJIH. HpOIIOJILHI)Ie U INONCPCYHBIC BOJIHBI. I[JII/IHa BOJIHBI H
CKOPOCTDB €€ pacCIpoCTpaHCHUA. MexaHuuecKue BOJIHEI B TBEPAOM TCIIC, CEMCMHUYECKHE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa ToHA. OTpakeHue 3ByKa. IH(pa3ByK U yIbTpa3ByK.
JdeMoHcTpanum.

Habnronenune xonebaHuii Te o1 AEHCTBHEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habntonenue xonebanuil rpy3a Ha HUTH U Ha IPY>KUHE.

Habnronenne BBIHYXACHHBIX KOJICOaHUI U pe30HaHca.

PacnipocTpaneHne npoIoIbHBIX U ONEPEYHBIX BOJIH (HA MOJICIIH).

HabintoieHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI pe30HaHC.

oukrwdE

JlaGopaTopHble paGoThI U ONBITHI.

1. Omnpenenenue 4acTOThI U NEepHOJa KOJIeOaHUM MaTeMaTHYECKOI0 MasiTHUKA.

OmnpeneneHne 4acTOThI U MepHoa KoleOaHUH MPY>KUHHOT'O MasiTHUKA.

3. HccnenoBaHne 3aBUCHMOCTH TIeproJia KoJeOaHHid MOIBEIIEHHOTO K HUTH TPy3a OT
JUTUHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH Nepro/ia KojaeOaHu Npy>KMHHOTO MasiTHUKA OT MaccChl
rpysa.

5. IlpoBepka HE3aBUCUMOCTU TIEPHOJIa KOJIEOAHUN TPy3a, MOJABEHICHHOTO K HHUTH, OT
Macchl rpysa.

6. OmbITHl, JIEMOHCTPHPYIOIIME 3aBUCHMOCTh IE€pHO/Aa KOJICOAHWH TPYKUHHOTO
MasiTHUKA OT MaccChl I'py3a U )KECTKOCTH MPY>KUHBI.

7. VI3amepenue yckopeHusi CBOOOAHOTO MaJACHHUS.

N

Pazgen 10. DiieKTpOMarHuTHOE MOJI€ H 3JIEKTPOMATHUTHBIE BOJHBI.

DNEeKTPOMarHuTHOE MOoJje. DINEKTPOMArHUTHBIE BOIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[IIxana >7€KTPOMarHUTHBIX BOJH. MCHOJIb30BaHHWE 3IEKTPOMATHUTHBIX BOJIH IS COTOBOM
CBSA3HU.



OnexTpoMarauTHas npupoaa ceera. CkopocTs cBeTa. BoinHOBEIE CBOCTBA CBETA.

JdeMoHcTpanum.

1. CBoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.
2. BoJiHOBBIE CBOMCTBA CBETA.

JlaGopaTopHble paGoThI U ONBITHI.

1. Vzydenue CBOICTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBbIO MOOMIIBHOTO TenedoHa.

Paszngea 11. CBeroBbIe IBJICHHUS.

JlyueBast momenb cBera. Mcrounmku cBera. IIpsMonuHeiliHOe pacrpocTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. [Inockoe 3epkano. 3akoH OTpakeHUs CBETA.

IIpenomnenue cBera. 3akoH ImpelomieHUs cBera. llonHoe BHYTpeHHee OTpaKeHHE CBETa.
Vcnonb30BaHue MOJHOTO BHYTPEHHETO OTPAYKEHUS B ONITHYECKUX CBETOBOAX.

Jlunza. Xon aydeit B nuH3e. OnTudeckas cucreMa ¢oroarnrmapara, MUKPOCKOIIA U TEJIECKOIIA.
I'na3 xak ontuyeckas cucrema. bir3opykocTs U JalnbHO30PKOCTb.

Paznoxenue Genoro csera B crekTp. OnbiTel HetoToHa. CliojkeHHe CIeKTPajJbHBIX LIBETOB.
Jucnepcus ceera.

JdeMoHcTpanum.

CoNoOAWNE

[IpsimonuHEHOE pacIpoCTpaHEHHE CBETA.

OTpakeHue cBeTa.

[Tonmy4yenne n300pa’keHU B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

OnTHyeckuii CBETOBOI.

Xon nydeit B cobuparouieil JuH3e.

Xoz Jiydel B pacCeUBaroLIeH JIMH3E.

[Tonyuenue n300paskeHHt ¢ TOMOIIBIO JTHH3.

[Tpunun neiictBus ¢oroannapara, MUKpPOCKOIA U TEJIECKOTIA.

10.Mopnens rnasa.
11.PaznoxeHue 6e0ro CBETa B CIEKTP.
12 TTomyyenne 6€70T0 CBETA MPH CIIOKEHUH CBETA PA3HBIX IIBETOB.

JlaGopaTopHble paGoThI U ONBITHI.

=

N

o

HccnenoBanue 3aBUCUMOCTH yIla OTPaXEHUSI CBETOBOI'O JIy4a OT YIJla IaJICHHUS.
N3ydeHne xapakTepuCTHK N300pakeHUs MIPeIMETa B INIOCKOM 3€pKaJle.
HccnenoBanue 3aBUCMMOCTHU yIJIa MIPEIOMIIEHUSI CBETOBOIO JIy4a OT YIJla IaJeHUs
Ha TPaHUIIe «BO3AYX—CTEKIION.

[Tony4yenue n300paXkeHU C TOMOIIBIO COOUPAIOLIEH JTHMH3BI.

Omnpenenenne HOKYCHOTO PacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOIIEH JINH3BI.
OMnBITH IO PA3NIOKEHHUIO OEIOro CBETa B CHEKTP.



7. OmbBITHI IO BOCTIIPUATHIO I[BETA MPEAMETOB MPU UX HAOIIOACHHH Yepe3 I[BETOBHIE
(UITBTPHI.

Pasznea 12. KBanToBbIe IBJICHUA.

OmnbiTel Pe3epdopna u mnanerapuas mozens aroma. Mozgens aroma bopa. HMcmyckanue u
noryoieHue ceera aroMoM. KBautel. JInHeiiuaThie CIeKTpbI.

PanuoakTtuBHOCTB. AJb(a-, OeTa- 1 ramma-usnydenus. CTpoeHue arToMHoro siapa. Hykinonnas
MOJIENb aTOMHOro snapa. M3oromnsl. PagnoaktuBHbIe NpeBpamieHus. Ilepuon moirypacnana
ATOMHBIX SIJEP.

SAnepHple peaknuu. 3aKOHBI COXPAHEHHUS 3apsIOBOIO M MAcCCOBOTO YMCEN. DHEPrusl CBS3U
aToMHBbIX sfep. CBsi3b Macchl W sHepruu. Peakuuu cuHTe3a W aeneHus siaep. VcTouHuKu
sHeprun CoJIHIIA U 3BE3/I.

SAnepHas sHepreTuka. JIeMcTBUSA pagUOAKTUBHBIX U3IyYEHUN HA KUBBIE OPraHU3MBI.
JdeMoHcTpanum.

CHGKTpI)I HU3JTYy4YCHUS U IMOTTIOIICHUS.

CrieKkTphl pa3aMyYHbIX T'a30B.

CrnexTp Bomopoa.

Habmonenue TpekoB B kamepe BuibcoHa.

Pabora cueTyrka HOHU3UPYIOMUX U3TYyICHUH.

Perucrpanus nsinydeHus: IpUpOAHBIX MUHEPAIOB U IIPOILYKTOB.

ok wdE

JlaGopaTopHble paGoThI U ONBITHI.

1. HabmiozeHre CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB H3ITydSHHS.

2. UccnenoBaHue TPEKOB: M3MEPEHHE DHEPIUU YACTHIBI MO TOPMO3HOMY myTH (IO
doTorpadusim).

3. M3mepeHue paauoakTUBHOTO (hoHA.

IToBTOpHTE/ILHO-00001IAKO NI MOAYIb.

[ToBTOpHUTENBHO-0000IIAIOIINI MOIYJIb TIPEAHA3HAYEH /Ui CUCTEMATH3aIlMu U 0000IeHUs
MIPEIMETHOTO COJEpXKAHUSA U ONbITa AEATENbHOCTH, MPHOOPETEHHOrO0 MPU M3YYEHUU BCETO
Kypca (U3MKH, a TakXke IS TMOATOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY JK3aMEHY IO
¢buzuke s 00y4arOUMXCsl, BBIOPABIIUX 3TOT y4EOHBINH MpeMeT.

HpI/I HU3YUCHUH JAHHOT'O MOAYJIA pCAIIN3YIOTCA U CUCTEMATU3UPYOTCA BUABI ACATCIIbBHOCTH, Ha
OCHOBEC KOTOPBIX obOecrieunBaeTCs AOCTHXKCHUE TIPCAMETHBIX W MCTAIIPCIMETHBIX
IUIaHUPYCEMBIX PE3YJIbTATOB O6y‘-ICHI/I$I, (I)OpMI/IpyeTCSI €CTCCTBCHHO-HAay4YHasl I'PaMOTHOCTS.
OCBOCHHE HAYYHBIX MCTOAOB HCCICOOBAHHUA SIBJICHHI npupoasl W TEXHHUKHU, OBJIAACHUC
YMCHUAMU O0OBICHATH (I)I/IBI/I‘-ICCKI/IG SABJICHUS, IPUMCHS A ITOJTYYCHHBIC 3HAHUWS, PCIIAaTh 3aJ1a4H,
B TOM YHUCJIC KQYCCTBCHHBIC U OKCIICPUMCHTAJIBHBIC.

HpI/IHL[I/IHI/IaJ'H:HO I[eﬁITCJ'ILHOCTHHﬁ XapaKTep AaHHOT O pasjciia peain3dyeTcAa 3a CYET TOTO, UYTO
06yqa}0m1/1ecs1 BBIIIOJIHAIOT 3aJ1aHKs, B KOTOPBIX UM IIPECAJIaracTC.



Ha OCHOBE IMOJIYY€HHBIX 3HAaHUU Pacro3HaBaTh U HAYYHO OOBSCHATH (PU3UUYCCKUE SBIICHUS B
OKpY’KaloIel MpupoJie ¥ MOBCEAHEBHOMN KU3HH;

HCIIOJIb30BaTh HAYYHBIC MCETOJAbI HMCCIICAOBAHUA (l)I/ISI/I‘ICCKI/IX HBHeHHﬁ, B TOM 4YHCJIC IJA
IIPOBCPKHU THIIOTE3 U MOJIYUYCHHUA TCOPECTUYCCKUX BBIBOIOB,

OOBACHATH HayY4YHbIC OCHOBBLI Hanbosiee Ba)KHBIX ,Z[OCTI/I)KGHI/Iﬁ COBpPEMEHHBIX TCXHOHOFHﬁ,

HaAIpuMEp, MPAKTHYCCKOI'O0 HCIOJb30BAHUA PA3JIMYHBIX HCTOYHHUKOB SHCPruu Ha OCHOBC
3aKOHa MMPEBPAILICHUA U COXPAaHCHUS BCEX N3BECTHBIX BU0OB SHEPTHH.

H.]'IaHI/IpyCMLIe pe3yjJabTaTbl 0OCBOCHUS NPEAMETA

JInuHOCTHBIE pe3yIbTaThl

B pesynbrare wusydeHus QU3MKM Ha YpOBHE OCHOBHOTO o0OmIero oO0pa3oBaHUs Y
oOydatorerocst 0yayT c()opMHPOBAHBI CIIEAYIOIINE INYHOCTHBIE PE3YJIbTAThl B YACTH!

1) maTpHOTHYECKOT0 BOCIIUTAHHUS

e TMPOSIBICHHE HHTEpEca K MCTOPUM M COBPEMEHHOMY COCTOSHHIO POCCHHCKON
¢duznuecKkoil HayKu,
e IIEHHOCTHOE OTHOIICHHE K JOCTHKCHUSM POCCHUCKUX YYEHBIX-(DU3UKOB;

2) IPaKAAHCKOI0 1 IyYXOBHO-HPABCTBCHHOI'0 BOCIIUTAHMS

e TOTOBHOCTb K AaKTUBHOMY YYacTHIO B OOCYXJIEHHUU OOIIECTBEHHO 3HAYMMBIX U
TUYECKHX MpOoOJIeM, CBS3aHHBIX C MPAKTUYECKHMM HPUMEHEHHEM JIOCTHUKEHUMN
buzukwy,

e OCO3HaHUE Ba)XHOCTH MOPAJIBHO-3TUYECKUX NTPUHIIMIIOB B JEATEIBHOCTH YUYEHOTO;

3) 3cTeTHYeCcKOro BOCIUTAHMS:

e BOCHPUATHEC OCTCTUUCCKHUX KAYCCTB (1)PI3I/I‘~I€CKOI>1 HayKu:. €€ TapMOHHYHOIO
MOCTPOCHUSI, CTPOIOCTH, TOYHOCTH, JJAKOHUYHOCTH,

4) IeHHOCTH HAYYHOTO NO3HAHUSI

e OCO3HAaHUE LIEHHOCTH (U3NYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTa IO3HaHUS
MHPa, OCHOBBI Pa3BUTHsI TEXHOJIOTUH, BA)KHENIIEW COCTABIIAIOIIEN KYJIBTYPBI,

e pa3BUTHE Hay4yHOW JIOOO3HATENBHOCTH, MHTEpeca K  HCCIEI0BAaTEIbCKON
JESATENILHOCTH;

5) ¢popMupoBaHus KYJbTYPHI 310POBbS H YMOIMOHAIBHOIO 0J1ar0OMOJIyYHs
e OCO3HaHHE IIEHHOCTHU 0€301acHOro 00pa3a KHU3HHU B COBPEMEHHOM TEXHOJIOTHYECKOM

MHUpE, BAXKHOCTH MPaBWJI O€30MaCHOTO MOBEICHUS HA TPAHCIIOPTE, HA JOpOrax, C
AIIEKTPUYECKUM U TEIIJIOBBIM 000PYIOBAHUEM B IOMAIIHUX YCIOBHSX;



e c(hopMUPOBAHHOCTh HaBbIKa peduieKCHH, NMPU3HAHHE CBOETO NMpaBa Ha OIIMOKY U
TaKOT'0 K€ IPaBa y APYroro 4ejaoBeKa,

6) TPy10BOr0 BOCIIUTAHUS

e QAKTHMBHOC Yy4YacTHEe B PCUICHUH IPaKTHYeCKUX 3anad (B paMKax CEMbH,
00pa3oBaTebHON OpraHM3alliK, TOpoja, Kpas) TEXHOJOIMYECKOW M COIHATbHOM
HANpaBJICHHOCTH, TPEOYIOIUX B TOM YUCIIE U (PU3HUECKUX 3HAHUH;

e HHTEpEC K MPaKTUYECKOMY U3YUCHUIO MPOQECCHii, CBA3aHHBIX C (PU3UKOIA;

7) 3K0JIOrH4eCKOro BOCIIUTAHMSA:

e OpHUCHTAIMS HAa MPUMCHEHHE (PU3MYECKUX 3HAHUU JJIS PEIICHUs 3ajad B 00JacTh
OKPY’KaloIlle cpeabl, IUIAHUPOBAHUS TOCTYNKOB M OIEHKM HX BO3MOXKHBIX
MOCJIEACTBUI JJIs1 OKPYKAIOIIEH CPEIbI;

e 0CO3HAHUE TI00ATBHOTO XapaKTepa SKOJIOTHIESCKHX TIPOOJIEM U ITyTeH X PEIICHNS,

8) amanTanuu K M3MEHSIIOIUMCS YCJIOBHSIM CONMAIbHON U IPUPOTHOI cpebl:

e TMOTPEOHOCTh BO B3aMMOJCUCTBHUU IIPH BBINOJHCHHH HCCIICIOBAHMH M IPOEKTOB
(U3HYECKON HAMPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTHUX;

e TIOBBIIICHUE YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTHUECKYIO JACITEIbHOCTD;

e TOTPeOHOCTH B ((OPMHUPOBAHUH HOBBIX 3HAHHIA, B TOM YHCIIe (DOPMYITHPOBATH UJICH,
MOHSTHS, TUIIOTE3bI O (PU3UYECKUX 0OBEKTAX U SIBICHUSIX;

e O0cCO3HaHUE Je(PUIUTOB COOCTBEHHBIX 3HAHWUN W KOMIICTCHTHOCTEH B 00JIACTH
bu3uKy;

e TUIAHUPOBAHUE CBOCTO PA3BHUTHS B MPUOOPETCHUH HOBBIX (PM3UUYCCKUX 3HAHUM;

e CTPEMJICHHE aHAJIM3WPOBAaTh M BBIABIATH B3aMMOCBS3M IPHPOJIbI, OOIIECTBA M
9KOHOMHKH, B TOM YHUCJIE C UCTIOIh30BaHUEM (PU3NICCKUX 3HAHHIA;

e OLIEHKA CBOMX JIEHCTBUU C y4ETOM BIHUSHUS Ha OKPYKAIOIIYIO CpPely, BO3MOXKHBIX
rI100aJIBLHBIX TTOCIIEACTBH.

MeTanpeamMeTHblie pe3yabTaThl

B pesynbrare ocBoeHMs iporpamMmbl 110 GU3MKE HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs
y oOyuatomierocss 0yayT cGopMHUpOBaHBI MeTanpeaMeTHbIEe Pe3yJibTAThl, BKJIIOYAIOIINE
IMO3HAaBATCJIbHBIC YHUBCPCAJIBbHBIC y‘~I€6HI)Ie HeﬁCTBHﬂ, KOMMYHUKATHBHBIC YHUBCPCAJILHBIC
yueOHbIe ACUCTBUS, PETYIATUBHBIE YHUBEPCAbHbIE YUeOHBIE JEHCTBUS.

Ilo3naBaTebHBIE YHMBEPCAJIbHbIE Y4eOHbIE 1eCTBUS
Ba3oBble j1ornuyeckue AeiicTBUA:

e BBIBJIATH U XapaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKK 00BEKTOB (SBICHUN);

e YCTaHABIMBATh CYIIECTBEHHBI TPHU3HAK KIACCH(PHUKAIMU, OCHOBAHHS s
00001ICHUS U CPAaBHEHUS;

e BBISBIATH 3aKOHOMEPHOCTU M MIPOTUBOPEUMS B pacCMaTPUBAEMBIX (paKkTax, TaHHBIX
1 HAOJTIOJICHUSX, OTHOCSIINXCS K (DU3HUECKHUM SIBJICHUSM,



e BBISBIATH MPUINHHO-CICCTBEHHBIC CBS3M MPH M3y4eHUH (DU3MYECKHUX SBICHUN U
IPOIIECCOB, JENIaTh BBIBOJBI C HCIIOJIb30BAHHUEM JCIYKTUBHBIX W HHIYKTHBHBIX
YMO3aKJTFOUCHUH, BBIIBUTATh TUIIOTE3BI O B3AaUMOCBSI3AX (PU3NUYCCKUX BEIUYHH;

e CaMOCTOATENILHO BBIOMpATh CHOCOO0 pemeHus Yy4eOHOH (U3MYEeCKOW 3amauu
(cpaBHEHHE HECKOJIbKMX BapUAHTOB PEIICHHUsS, BHIOOP HAMOOJEE MOIXOMISIICTO C
Y4ETOM CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarejabcKue 1eHCTBUA:

e HCIIOJIb30BATh BOIIPOCHI KAK MUCCIIEI0BATEIBCKUI HHCTPYMEHT MTO3HAHUS,

e IPOBOJUTH IO CAMOCTOATEIBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOXHBIN
bU3HYECKUI IKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAaHNE (PU3NICCKOTO SIBIICHUS;

e OLIEHMBATH HA MPUMEHUMOCTb U JOCTOBEPHOCTh UH(POPMAIIHIO, ITIOTYYCHHYIO B X0/I€
MCCJICI0BAHMS WIIM SKCIIEPUMEHTA,

e CaMOCTOATENIbHO (OpMyNIHpoBaTh O0O0OOIIEHUS U BBIBOABI IO pe3ylbTaTam
MIPOBEJICHHOTO HAOJIOICHUSI, OTBITA, UCCICAOBAHUS,

e TPOTHO3MPOBATH BO3MOXKHOE JaibHeilee pa3BUTHE (U3UUYECKUX MPOLIECCOB, a
TaK)K€ BBIIBUTATh NPEANOJOKEHUs 00 HMX pa3BUTUU B HOBBIX YCJIOBHUSIX U
KOHTEKCTaXx.

PabGora ¢ undopmanmei:

e TPHUMEHATH Pa3IUYHBIC METOJbl, HHCTPYMEHTHI U 3alpOChl MPU MOUCKE U OTOOpe
uH(pOpMaLIMK WIH JAaHHBIX C YUETOM IMPEATIOKEHHON yueOHOM pu3nueckoi 3a1auu;

e AHAM3HUPOBATh, CHCTEMATU3UPOBATh ¥  HMHTEPIPETUPOBATH  HHQPOPMAITHIO
pa3IMYHbIX BUJOB U (DOPM Ipe/ICTaBICHHUS,

e CaMOCTOSATEIHHO BBIOMPATH ONTUMAIBHYIO (OPMY MPEICTABICHUS HHPOPMAIUU U
WTIOCTPUPOBATH pellaeMble 33/1a4i HECTIOKHBIMH CXEMaMH, JuarpaMmmamu, WHOU
rpaduKoN U UX KOMOMHAITUSIMH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJBbHBLIC y‘leﬁl—[l)le JelCcTBUA:

e B XO07e 00CYXJCHHS y4eOHOro MaTepualia, pe3ylabTaTOB JaOOpPAaTOPHBIX PaboOT U
MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMbl U BBICKA3bIBATH
UJICH, HAICJICHHBIC HAa pEIICHWE 33Ja4d W TOJepKaHue OarokenaTeIbHOCTH
OOILIEHNS;

e COIOCTABIISATh CBOM CYXICHHS C CYXICHUSMH JPYTHX YYaCTHUKOB JHAJIOTA,
0o0HapyXUBaTh pa3u4le U CXOJCTBO MO3UIH;

e BBIPAXXATh CBOIO TOYKY 3PCHHSI B YCTHBIX M MMCbMEHHBIX TEKCTaX;

e MyONWYHO TPEACTABISITH PE3YAbTAaThl BBIMOJHEHHOTO (DU3UYECKOTO OMBITA
(PKcIIepuMEeHTa, HCCIIeI0OBAHNUS, IIPOEKTA);

e TIOHHMMATh U MCIIOJNH30BATh MPEUMYIECTBA KOMAaHTHOW ¥ MHAWBHUIYaTbHOU pabOTHI
IIPU peIIeHNN KOHKPETHON (U3UUYECcKOil mpoOiIemsbl;

e TPUHUMATH IEIH COBMECTHOW EATEIbHOCTH, OPraHW30BHIBATH ACUCTBUA IO €€
JOCTIIKEHUIO:  PaCIpelieNiaATh POJH, OOCYXJaTh TPOIECCHl W Pe3yJIbTaThl
COBMECTHOM paboThl, 0600111aTh MHEHUS HECKOJIBKUX JIIOJICH;

e BBINOJHATH CBOKO YacTh pa0OTHI, JIOCTHTas Ka4eCTBEHHOTO pe3ylbTaTa Mo CBOEMY
HATPABICHUIO U KOOPAUHHUPYS CBOU ACUCTBUS C APYTUMHU YIEHAMU KOMaH/IbI,

e OIICHWBAaTh Ka4yeCTBO CBOETO BKIaJa B OOMMA TPOAYKT IO KPUTCPHUSM,
CaMOCTOSITENNLHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.



PeryasitTuBHble yHHBepcaJIbHbIe YUeOHbIe NelCTBUS
Camoopranusanus:

e BBUBJIATH IPOOJIEMBbl B KU3HCHHBIX W YYEOHBIX CHTYyalUsiX, TPEOYIOIIMX ISt
petienus GU3NIECKUX 3HAHUH,

e OPHECHTHUPOBATHCS B PA3NIMYHBIX MMOAXOAAX MPHHATHS pericHuil (MHAUBUIYATIBHOE,
NPUHATHE PELICHHS B TPYIIE, IPUHATHE PEIICHUH TPYIIOH);

e CaMOCTOSATENBHO COCTaBISITh AJITOPUTM pelicHHs (PU3MYCCKON 3aJa4d WIH TUIaHa
UCCIICIOBAaHHUS C yYETOM HMMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH TpeIaracMble BApUAHTHI PEIICHUIA;

e JIenaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJ'[L, 3MOLMOHAJIbHbIA HHTEJLJIEKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYallUU U IpeJylaraTh MIaH €€ U3MEHEHMS,

e OOBSCHATH MPUYUHBI JOCTHKEHHS (HEHOCTIIKCHUS) PE3yJbTAaTOB JESTEIbHOCTH,
JIaBaTh OLIEHKY MPHOOPETCHHOMY OIIBITY;

e BHOCHUTb KOPPEKTHUBBI B ICSITEILHOCTH (B TOM YHCIIC B XOJI BBIIOJIHCHUS (PH3UIECKOTO
UCCJIC/IOBAaHHS HMJIM TPOEKTA) HA OCHOBE HOBBIX OOCTOSTEIHCTB, W3MCHUBIIHMXCS
CUTYallUi, yCTAaHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

e OLIEHUBATh COOTBETCTBHUE PE3YNbTATa LN U YCIOBUSM,

e CTaBUTH ceOsl HA MECTO JPYTOro YeIOBeKa B XO/I€ CIIOpa UM JUCKYCCUU Ha HAyYHYIO
TEeMy, IOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYTOro;

e TMpH3HABATh CBOE IPABO HA OMMOKY NpHU pelmeHHH (U3UUECKUX 3a7ad WIH B

YTBEPKACHUSIX HA HAYYHBIE TEMBI M TaKOE K€ IIPaBoO IPYroro.

HpeZ[MeTHbIe pe3yJbTaThbl
7-i RJaacce

K koHily oOydyeHust B 7-M KJjacce MpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE IOJKHBI
oTpaxkaTb C(HOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHIA:

e HCNOJNB30BaTh MOHATUA:! (U3MUECKHE W XMMHMYECKUE SBJICHHS, HaONI0ACHUE,
HKCIEPUMEHT, MOJIENb, TUIIOTE3a, €IMHHIIBI (PU3UYECKUX BETMYMH, aTOM, MOJIEKYJIa,
arperaTHbIC COCTOSIHUS BelIecTBa (TBEp0e, XKHUIKOE, ra3000pa3Hoe), MEXaHHIECKOe
JBWXKEHHE (paBHOMEPHOE, HEpPaBHOMEpHOE, IPSIMOJHMHEIHHOE), TpaeKTopHusl,
paBHozeHCTBYIOmas cwia, nedopmarus (yrnpyras, IuiacTHyeckasi), HeBECOMOCTb,
COOOIAIOIIUECS COCY/IbI;

e pazmuuarh sBieHus (quddys3us, TeroBoe ABMKCHHWE YACTHI[ BEIIECTBA,
PaBHOMEPHOE JBU)KCHHE, HEPABHOMEPHOE ABUKEHUE, WHEPLUs, B3aUMOJIECHUCTBUE
TeJ, PABHOBECHE TBEPBIX TEJ C 3aKPEIUIEHHON OCBIO BpAIllEHN, Iepe1adya 1aBICHUs
TBEP/BIMU TEJIAMH, KHUJKOCTSIMHU U Ta3aMu, aTMoc(epHoe aBieHue, MiaBaHue Tell,
NpeBpaIleHHsT MEXaHUIECKOW SHEPIHU) MO OMUCAHUIO UX XapaKTePHBIX CBOWCTB W
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (pr3nyecKoe SBICHUE;

e pacno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SIBICHUN B OKPYKAIOILEM MHPE,
B TOM 4Hclie (U3NUYECKUE SBJICHUS B MPUPOJIE: IPUMEPHI ABMKEHHS C pa3IMYHBIMU
CKOPOCTSIMH B ’KMBOM M HEXHUBOH INPUPOJIE, NEHCTBUE CUIIBI TPEHUS B IPUPOAE U



TEXHHKE, BIUSHUE aTMOC(EPHOTO JABIICHUS HA KUBOW OpPraHU3M, IUIaBaHHE PHIO,
pblyary B Tese 4eloBeKa, IPpU 3TOM MEPEBOUTH MPAKTUYECKYIO 3a7auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbBIC CBONCTBA (PU3HAKK) (PU3UUCCKUX SIBJICHUN;

e OIKCHIBAaTh MH3y4YCHHBIC CBOMCTBA Tel U (PU3MUYECKHE SBJICHUS, HCIOIb3Ys
¢usnueckue BenuuuHbl (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BpEMs, IYyTh,
CKOpOCTb, CpeIHssl CKOPOCTh, CHJIA YHNPYTrOCTH, CHJIa TSKECTH, BEC TeJa, cuia
TpeHus, AaBiicHHE (TBEpPIOrO Teja, J>KUIKOCTH, Ta3a), BHITAJIKUBAIOIAS CHIIA,
MexaHu4yeckas paboTa, MOIIHOCTb, MJIEYO CUJIbI, MOMEHT CHJIbI, KO3(p(UIUEHT
MOJIC3HOTO JICHCTBUS MEXaHU3MOB, KHHETUYECKAsl M MOTCHIIMAIbHAS SHEPIUs), TIPU
OMKMCAHUU MTPABUIIBHO TPAKTOBATh (PU3UYECKUIN CMBICI HCIIONb3YEMbIX BEIMYMH, UX
0003HAYCHHUSI ¥  CIUHUIBI  (PU3NYECKUX BEIUYHH, HAXOIUTh  (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYIO BEMYHMHY C APYTUMHU BEJIMYWHAMHU, CTPOHUTD
rpaduKu H3y4eHHBIX 3aBUCUMOCTEH (DU3NYECKHUX BEIMYHH,

e XapaKTepHU30BaTh CBOWCTBa TeJ, (U3MYECKUE SBIIEHUS M TMPOIECCHI, UCHOIb3YS
npaBujIa CI0KEHUs cuil (BOJIb OJHOM NPsIMOi), 3aKoH ['yka, 3akoH [Tackais, 3akoH
ApxuMena, MpaBUIO paBHOBECHS pbiuara (0J10Ka), «3070TOE MPABUIIO» MEXaHUKH,
3aKOH COXPAaHEHUs MEXAHUYECKOW OJHEPruu, MpPH OSTOM JaBaTh CIOBECHYIO
(bopMyITHUPOBKY 3aKOHA U 3aIllMCHIBATh €70 MaTEMATHYECKOE BBIPAKECHHE;

e OOBICHATH (PU3MYECKHE SBICHHS, MPOIECCHl M CBOMCTBA TEJ, B TOM YHCIC U B
KOHTEKCTE CHUTyalUd MPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BbISABIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JTOTMYECKHX IIaroB C
ornopoi Ha 1-2 M3yueHHBIX CBOMCTBA (PU3UYECKHX SIBICHUN, (PU3NUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

e pemarh pacueTHble 3agaud B 1-2 nelcTBUS, MCMONB3ysd 3aKOHBI U (HOPMYIIHI,
CBsI3BIBAIONINE (DU3HUYECKHME BEIMYMHBI. HA OCHOBE aHAJIM3a YCIIOBUS 3aJlaud
3aMUChIBaTh KPATKOE YCJIOBUE, MOACTABIATh (PU3NYECKUE BETUYUHBI B (POPMYIIBI U
MIPOBOJIUTH PACU€Thl, HAXOJAUTH CIIPABOYHBIC JaHHBIC, HECOOXOAUMBIC JJI PEIICHUS
3a]a4, OLICHUBATh PEATUCTUYHOCTh OTYyYeHHON (DPHU3HUECKON BEIUYUHBI;

e pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH TMOMOIIM (PU3UUECKHUX
METOJIOB, B ONMCAaHUM MCCIEAOBAHUs BBIICIATH IPOBEPSEMOE IPEANOIOKEHUE
(rumoTe3y), pa3nuYaTh W MHTEPIPETHPOBATH MOJIYUCHHBIH pPE3yabTaT, HAXOIUTh
OIIMOKH B XOJI€ OMBITA, IeJaTh BHIBOJABI IO €ro pe3yabTaTaM;

e TIPOBOJIUTH OTBITHI IO HAOMIOACHUIO (PU3HUECKUX SBICHUN WM (PU3UYECKUX CBONCTB
Ten: (GOpMyTUPOBATH MPOBEPSiEMbIe MPEANONIOKEHHs, COOMpaTh YCTAaHOBKY W3
MPEIOKEHHOTO O00OpYJOBaHUs, 3alMKMCBhIBAaTh XOJ OMNbITa W (OPMYIUPOBATH
BBIBO/IBI;

e BBHITIOJIHATH MPSIMbIE H3MEPEHUS PACCTOSIHUSI, BPEMEHHU, MACCHI TeJIa, 00beMa, CUJIbI U
TEMIEPATYPHI C UCIOIBF30BAHUEM aHAIOTOBBIX U MU(PPOBBIX MPUOOPOB, 3aMHUCHIBATH
MOKa3aHusl NpUOOPOB C YUETOM 3aJaHHON aOCONIOTHON MOTPEIIHOCTH U3MEPEHUIH;

e TPOBOJUTH UCCIICTOBAHUE 3aBUCUMOCTHU OJIHOM (PU3UYECKON BENIUYMHBI OT IPYTrOM C
UCTIOIb30BAHUEM  TPSAMBIX  H3MEpPEeHUH  (3aBUCHMMOCTH IYTH  PaBHOMEPHO
JBUXKYILIETOCS TeJIa OT BPEMEHHU JIBMYKECHMS Tela, CUIIbl TPEHUS CKOJIBKEHHS OT BECa
Tena, KauecTBa 00pabOTKH MOBEPXHOCTEH TeNl U HE3aBUCHUMOCTH CHJIBI TPEHUS OT
IUIOIIAAN CONPUKOCHOBEHHS TEJ, CUJIbl YIOPYrOCTH OT YIJIMHEHHUS IIPYKUHBI,
BBITAIKMBAIOIICH CHJIBI OT OOBbeMa MOTPY)KCHHOM YacTH Tela M OT IUIOTHOCTH
KUJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Teia, OT TIIYOWHBI, Ha KOTOPYIO
MOTPYKEHO TEJIO, YCIIOBHUH TUIaBaHMsI TEJ, YCIOBHI paBHOBECHS pbluara u OJIOKOB),
y4acTBOBaTh B TUIAHUPOBAHUU YYEOHOTO HCCIIENOBaHUS, COOMPATh YCTAHOBKY M
BBITIOJTHSITh U3MEPEHUSI, CIEAYsI IPEITI0KEHHOMY TIIaHy, (PUKCHUPOBATH PE3YIbTaThI



MOJY4eHHOW 3aBUCHUMOCTH (PMU3UUECKUX BEJTMYMH B BHJIE IPEUIOKEHHBIX TaOJIUI] U
rpauKoOB, JeJ1aTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEJ0OBAHNUS,

e TMPOBOAMTH KOCBEHHBIC U3MEpCHUs (U3MUCCKHX BEIMYHMH (IIOTHOCTH BEILECTBA
JKUAKOCTH M TBEPAOrO TeJa, CHJIAa TPEHUS CKOJIBKEHUS, NABICHHE BO31yXa,
BBITAJIKUBAIOIIAs CUia, JCHCTBYIOLIAs Ha IOTPY)KEHHOE B JKMJIKOCTh TEIIO,
KOA(GHIMEHT TTOJIE3HOTO ICHCTBHS MPOCTHIX MEXaHU3MOB), CIICIYS IPEIOKECHHON
UHCTPYKLIMU: TIPU BBINOJHEHUH W3MEPEHUH coOUpaTh HKCHEPUMEHTAIbHYIO
YCTaHOBKY U BBIYUCIIATH 3HAYEHUE NCKOMOM BEIIMYUHBI;

e coONIONaTh TpaBWIa TEXHUKUM O€30macHOCTH mpu pabore ¢ JabopaTOPHBIM
00opyI0BaHUEM;

e YKa3bIBaTh MNPHHLHUIBI JEHCTBUA NPHOOPOB M TEXHHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JMHAMOMETP, COOOLIAIOIINECS COCYbl, 0apOMETP, pbyar, MOABHKHBIN
Y HETIOJIBWKHBIH OJIOK, HAKJIOHHAS TIOCKOCTH;

e XapakTepHU30BaTh IPUHLUIBI JEHCTBUA HM3YyYEHHBIX NPHUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOPOM Ha MX ONMUCAHUS (B TOM YHCIIE. MOANIMIHHUKH, YCTPOHCTBO
BOJIOIIPOBOAA, TUAPABINYECKUI IIpecc, MAHOMETP, BBICOTOMED, IOPIIHEBON HACOC,
apeoMeTp), UCIIOJIb3Ys 3HAHUS O CBOMCTBAX (DU3UYECKUX SIBJICHUI M HEOOXOIUMBIC
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

e TMPUBOIUTH MpUMEPbl (HAXOAUTh HWH(POPMAIMIO O TNPUMEPax) MPAKTUUECKOrO
UCIOJIb30BaHUS (PU3UYECKUX 3HAHUN B IOBCEIHEBHOW >XU3HU Ui oOecreueHus
0€30MaCHOCTH TpH OOpameHnH ¢ MPUOOpPaMU M TEXHUYECKHMHU YCTPOHCTBAaMH,
COXpaHEHMsI 3JI0pOBbs M COOJIOJEHUS HOPM SKOJIOTMYECKOrO IIOBEACHUS B
OKpYKarolleu cpee;

e OCYIIECTBIATh OTOOP MCTOYHMKOB MH(MOPMALUMU B MHTEPHETE B COOTBETCTBUU C
3a/laHHbIM ITOMCKOBBIM 3allpOCOM, HA OCHOBE HMEIOLIUXCS 3HAHUM U IyTEM
CpaBHEHMs Pa3JIUYHBIX HCTOYHMKOB BBIACIATH MH(POPMALMIO, KOTOpas SIBISETCS
IIPOTUBOPEYUBOM UM MOXKET OBITh HEOCTOBEPHOIA;

e UCIOJB30BaTh IPU BBHINOJHEHUM Y4YeOHBIX 3aJaHUil  HAayYHO-TIOMYJISPHYIO
IUTepaTypy (U3NYECKOTO COJIEp’KaHHUs, CIIPaBOYHbIE MaTepUalbl, PECYPChl CETH
WuTepHer, BnajeTh NpHeMaMM KOHCIIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIUK U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO;

e CO037aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE 2—3
VUCTOYHUKOB HH(pOpMaMKU (U3NYECKOTO COJEp)KaHUs, B TOM YHCIE MyOIMYHO
JienaTh KpaTKue COOOIIEHHs O pe3ybTaTax MPOEeKTOB UM YUeOHBIX UCCIIEI0BaHU,
IIpU 3TOM TIPaMOTHO MHCIIOJIB30BaTh M3YYEHHBIM NOHATHUHHBIN ammapar Kypca
(Gu3uKH, CONMPOBOXKIATH BHICTYINICHHE MTPE3EHTAIUEH;

e TpU BBINOJHEHUU YYEOHBIX MPOEKTOB M UCCIIEOBAHUN paclpeneisTh 00I3aHHOCTH
B TPYIIIE B COOTBETCTBUU C ITOCTABJICHHBIMM 3aJla4aMH, CJICIUTh 3a BBIIIOJHEHUEM
IUIaHa JEUCTBUM, aIeKBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B JEATEIHLHOCTH
IpyNIbl, BBICTpaMBaThb KOMMYHUKATHBHOE B3aUMOJEHCTBUE, YYUTHIBAs MHEHHUE
OKPYKaIOIIHX.

8-i1 ki1ace

K koHiy obydyenust B 8-M KJjacce mpeIMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE IOJKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYJAFOIITUXCS YMEHHI:

e HCMOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEILUIOBOE JIBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHHSI BEIIECTBA, KPUCTAUIMYECKUE U aMOp(HbBIE Tena,
HACHIIECHHBIA W HEHACBIIMICHHBI TMap, BJIAKHOCTh BO3AyXa, TeMIIEparypa,



BHYTPEHHSISL DHEPIrUs, TCIUIOBOM JBUIaTellb, dJIEMEHTAPHBIA AIEKTPUUECKUN 3apsi,
JIEKTPUUECKOE T10JI€, MPOBOAHUKHM U JIUAJIEKTPUKH, MOCTOSHHBIN 3JIEKTPUUECKUI
TOK, MAarHUTHOE TI0JIE;

e pa3nuyaTh SBJICHUs (TEIUIOBOE paclIMPEHHE W CXKaThe, TeIUIolepeaaya, TeIIOBOe
paBHOBECHE, CMauMBaHUE, KaNWUIAPHBIC SIBJICHUS, HWCIApeHHE, KOHJEHCAIlus,
IUIABJICHUE,  KpucTaum3anus  (OTBepIeBaHHE), KHUIIEHHE,  TeIulionepenaya
(TermIonpPOBOAHOCTh, KOHBEKIIHS, U3IYUYCHUE), JIICKTPU3ALMS TEJI, B3aUMOCHCTBHE
3aps110B, JEMCTBUS 3IIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHHUE, B3aUMOJEHCTBUE
MarHuTOB, AEUCTBUE MarHUTHOTO IOJISL HA MIPOBOJAHUK C TOKOM, 3JICKTPOMAarHUTHAsS
WHIYKIHS) 1O OINUCAHMI0O HMX XapaKTepPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (pU3HUYecKoe SIBICHUE;

e pacro3HaBaTh MIPOSBICHUE U3YYEHHBIX (U3MUECKUX SBICHUHN B OKPY)KAIOLIEM MUDE,
B TOM uucie (pu3nyeckue SBIEHUS B IMPHUPOJE. NMOBEPXHOCTHOE HATSHKEHUE H
KallWUISIpHBIE ABJICHUS B IPUPOZE, KPUCTAUIBI B Ipupoze, uznydenue ConHLa,
3aMep3aHHe BOJOEMOB, MOpPCKUE Opu3bl, 00pa3oBaHKE POCHI, TyMaHa, UHEs, CHETa,
JJIEKTPUUECKUE SIBJICHHUA B aTMocdepe, 3IEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE ToJie 3eMId, Apeid MoI0CcoB, pojib MAarHUTHOTO TIOJIS JJIs )KU3HU Ha
3emiie, OJIAPHOE CUSHUE, IIPU 3TOM [1EPEBOAUTH NMPAKTHUECKYIO 33auy B yUeOHYIO,
BBIJICTISITH CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (PU3HUYCCKUX SBJICHUI;

e ONKCHIBATh H3YyYEHHBbIE CBOHCTBA Tel M (DU3MYECKUE SBICHUS, MCIIOJIb3Ys
(bu3ryecKre BETMYUHBI (TeMIIepaTypa, BHYTPEHHSISI SHEPTUsl, KOJIMYECTBO TEILIOTHI,
yllenbHas TEIUIOEMKOCTh BEILECTBA, YAEIbHAs TEIUIOTa IUIABJICHUS, YJelbHas
TEIJIOTa MapooOpa3oBaHus, yAeidbHas TEIUIOTa CrOPaHUS TOIUIMBA, KO3((UIMEHT
IIOJIE3HOIO JIeHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENbHAs BIAXXHOCTh BO3/1YyXa,
HNEKTPUYECKUH 3apsijl, CHJa TOKA, IEKTPUYECKOE HANpsDKEHHE, CONPOTUBIICHHE
IPOBOJHUKA, YJEJIbHOE CONPOTHUBIEHHE BEIECTBa, paboTa U  MOIIHOCTh
NIEKTPUYECKOTO TOKA), MPH OIMHCAHUU MPABUIILHO TPAKTOBATH (DU3UUCCKHIA CMBICIT
UCIIOJIb3YEMbIX BEJINYMH, 0003HAUCHUS ¥ €IMHULIbI PU3NYECKUX BEIUYHH, HAXOAUTh
(bopMyITBI, CBS3BIBAIOIINE TAaHHYIO (PH3UUECKYIO BETHUNHY C APYTHMH BEITMYHMHAMH,
CTPOUTH TpaMKU U3YUEHHBIX 3aBUCUMOCTEN (PM3NUECKUX BEIHYNH,

e XapaKTEepHU30BaTh CBOWCTBA Tel, (PU3UYECKUE SIBICHHUS W TIPOLECCHI, HCIIOJIB3Ys
OCHOBHBIE IOJIOKEHHSI MOJIEKYISIPHO-KMHETHYECKOM TEOpHM CTPOEHUS BELIECTBA,
NPUHIMAI CYNEPIO3UIMK TMoJieH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHCHHS
3apsja, 3akoH OMa JuIs yyacTka 1emnu, 3akoH Jlkxoyns—JIeHna, 3akoH coXpaHeHus
SHEPTUH, TIPU ITOM JIaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aIHCHIBATH €TI0
MaTeMaTHYECKOE BbIpAaXKEHUE,

e OOBSACHATH (PU3MUECKUE TPOILECCHl M CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE
CUTyallUd NpPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa. BbIABIATH MPUUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH O0BICHEHHE U3 1-2 JTOTMUYECKUX IIaroB ¢ OMOPOid Ha
1-2 wu3yuyeHHbIX CBOWCTBAa (U3NYECKUX SBIECHUH, (U3NYECKHX 3aKOHOB WU
3aKOHOMEPHOCTEH;

e pemaTh pacyeTHble 3ajaud B 2—3 JCWUCTBUS, UCHOJIb3ysd 3aKOHBI M (OPMYIIHI,
CBSI3BIBAIOIIME (PU3MYECKHE BEIUYMHBI. HAa OCHOBE aHAIMW3a YCJIOBUS 3aJadu
3aMMChIBATh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK JAHHBIX JUIS PELICHUS 3a/1a4H,
BBIOMPATH 3aKOHBI ¥ (POPMYIIBI, HEOOXOTUMBIE IS €€ PEIICHHs, TIPOBOANTEH PACUEThI
U CpaBHUBATH IOJIyYCHHOE 3HAYeHHE (HU3NUYECKOM BEIWYMHBI C H3BECTHBIMHU
JTAHHBIMH;

e pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MPH MOMOLIU (HU3HYECKHX
METO/IOB, HCHOJB3ysd OIMCAaHWE HCCIICOBAHUS, BBIIENATH IPOBEPSIEMOE



IPENOI0KEeHNE, OLICHUBATh MPABUIBHOCTH MOPSAKA MPOBEACHUS HCCIEIOBAHUA,
JIeN1aTh BBIBOJIBI;

e TIPOBOJUTH OTBITHI 10 HAOIIOEHUIO (PU3UYECKUX SABJICHUNA UIH (PU3NIECKUX CBOMCTB
Ten (KanWULIPHBIC SIBJICHHS, 3aBHCHMOCTH IaBJICHUs BO3/AyXa OT €ro o0bema,
TEMIIepaTypbl, CKOPOCTH IPOLIECCa OCTHIBAHUS M HArpeBaHUs NPU HU3JIyYECHHH OT
I[BeTa M3JIy4Jarolel (IOrIomarneil) MoOBepXHOCTH, CKOPOCTh UCTIAPEHHUS BOJBI OT
TEMIIepaTypbl KHUJIKOCTH M IUIOIIAAM €€ MOBEPXHOCTH, JIEKTpH3alMsi Tel U
B3aUMOJICHICTBUE  JIEKTPUUECKUX  3apsAA0B, B3aUMOJCHCTBHE  IOCTOSIHHBIX
MarHuTOB, BU3YalU3alllsi MAarHUTHBIX TOJEH MOCTOSHHBIX MarHUTOB, JCHUCTBHS
MarHUTHOI'O IOJI1 Ha MPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHUTa, CBOMCTBA
JNIEKTPOJBUraTeIsl  IOCTOSIHHOTO  TOKa):  (OPMYJIUpPOBAaTh  MPOBEPSICMbIC
IPEINON0oXKEeHUs,, CcOoOUpaTh YCTAHOBKY M3 IpPEIOKEHHOro 000pyIOBaHus,
OTIHCHIBATH XOJ1 OTIBITA U (POPMYIINPOBATH BHIBOJIBI;

e BBIIOJHATH NPSAMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOM BIaKHOCTH BO3/1yXa,
CHJIBI TOKA, HANpsDKEHUS C UCIOJIb30BAHUEM AHAJIOTOBBIX MPHUOOPOB M ATUYMKOB
(Gu3nUecKux BEIWYMH, CPAaBHUBATH PE3YyJbTAaThl M3MEPEHHUH C y4eTOM 3aJaHHOM
a0COIIOTHON MOTPEIIHOCTH;

e IIPOBOJUTH MCCIIEIOBAHNUE 3aBUCUMOCTH OJHOM (PU3UUECKOM BETMUMHBI OT APYTo ¢
UCIIOJIb30BAHUEM MPSMBIX M3MEpeHH (3aBHCUMOCTh COIPOTUBIICHUS MIPOBOHHUKA
OT €ro JUIMHBI, IUIOIIAJM IMONEPEYHOr0 CEYEHHs] M YAEIbHOIO CONPOTUBIECHUS
BEIIIECTBA MPOBOJAHMKA, CHIIBI TOKA, HAYIIEr0 Yepe3 MPOBOJHHK, OT HAPSHKCHUS HA
IIPOBOJIHUKE, HCCIIEJOBAHUE I1OCIEI0BATEIbHOIO M MapalIeIbHOTO COCIUHEHUMN
NPOBOJIHUKOB): TUIAHUPOBATh HCCIIETIOBAHUE, COOMPATh YCTAHOBKY M BBINOJHSTH
U3MEpeHus, Ccileqys NpeAJIOKEHHOMY IUIaHy, (UKCHpOBaTh  pe3yJbTaThbl
MOJyYeHHOW 3aBUCHMOCTH B BHJAE TaOMMI W rpaduKOB, AENaTh BBIBOJBI 110
pe3yibTaTaM UCCIIE0OBaHu,

e TPOBOAMTH KOCBEHHBIC U3MEPCHUs (PU3NUCCKUX BEIMYHH (yIeIbHAS TEINIOEMKOCTh
BEIIIECTBA, CONPOTHBIIEHUE IPOBOJHHUKA, PaboTa W MOIIHOCTb 3JIEKTPUYECKOTO
TOKA): TNITAHUPOBATh H3MEPEHHsI, COOUPATh SKCIICPUMEHTAIBHYIO YCTAHOBKY, CIIEYsI
NPEeI0KEHHON MHCTPYKIUH, U BBIYUCIIATh 3HAUCHNUE BEJIMUHHBI;

e coOyoaTh MpaBWiIa TEXHUKU OE30MacHOCTH Mpu paboTe ¢ JabOpaTOpHBIM
00opy0BaHUEM;

e XapaKTEepHU30BaTh MPHUHIUIBI JIEHCTBUA HM3YyYCHHBIX NPHOOPOB W TEXHUYECKHX
YCTPOKMCTB C OMOPO Ha UX OMHCaHUs (B TOM YHCIE. CHCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, TapoBas TypOMHA, aMIIEpPMETp, BOJBTMETP, CUETUUK DIEKTPUIECKOMH
SHEPIUH, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI, HarpeBaTelIbHbIE HIEKTPONPUOOPHI
(mpuMepsl), ANIEKTPUUECKUE TMPESIOXPAHUTEIH, IMEKTPOMATHUT, JICKTPOBUTATEIh
IOCTOSIHHOTO TOKA), HMCHONB3ys 3HAaHHS O CBOMCTBaxX (H3MYCCKUX SIBICHHU WU
HeoOXxoauMble (PU3HUECKHEe 3aKOHOMEPHOCTH;

e pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA U M3MEPUTEIbHBIE MPUOOPHI 1O
CXeMaM M CXEMAaTHYHBIM pHUCYHKaM (OKHIKOCTHBI TepMOMETp, TEpMOC,
ICUXPOMETP, TUTPOMETp, JABUraTellb BHYTPEHHEr0 CropaHus, 3JEKTPOCKOII,
peocraT), COCTABISATh CXEMbI DJICKTPUUECKHX IeMed C MOCIe0BaTeIbHBIM |
napajjielbHbIM COEIMHEHUEM 3JIEMEHTOB, pa3fiuyas yCJIOBHblE 0003HaueHUs
3JIEMEHTOB JIEKTPUUECKUX LIETIEH;

e TPUBOIUTH MpUMEphl (HAXOAUTh HWH(POPMALMIO O TPUMEPax) MPaKTUUIECKOTO
UCTIONB30BaHUsT (DU3MYECKUX 3HAHWN B TOBCEIHEBHOW JKU3HU I 0OeCreueHUs
0€30MacHOCTH IpHU OOpallleHuH ¢ MPUOOpaMU M TEXHUYECKHMMHU YCTPOMHCTBaMH,
COXpaHEHHsI 3JI0OPOBbS M COONIONCHUS HOPM OSKOJOTHYECKOTO TIIOBEICHUS B
OKpYKarollleu cpere;



e OCYUICCTBIISITH NMOMCK WH(poOpManuu (puU3MYecKoro coaep)kaHusi B WHTEPHETE, Ha
OCHOBE MMEIOIINXCS 3HAHWN M ITyTeM CPaBHEHUS JOTOJHHUTENBHBIX HCTOYHHKOB
BBIJICTATh MH(OPMALIUIO, KOTOpasi SBISCTCS NMPOTHBOPEYMBOW MM MOXET OBITh
HEJIOCTOBEPHOM;

e WCIOJIb30BaTh MpPU  BBINOJHEHUH YYEOHBIX 3a/laHMi  HAYYHO-TIOMYJISIPHYIO
JAUTEPATYpy (PHU3MYECKOTO COJEPXKAaHUS, CIIPABOYHBIC MaTepUalbl, PECYpPChl CETH
WurepHeT, BlageTh NpUEMaMU KOHCICKTHPOBAHUS TEKCTa, IMPeoOpa3oBaHHs
uH(pOpMaIMU U3 OHON 3HAKOBOW CHCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBEHHBbIC MHCbMEHHBIC W KPAaTKUE YCTHBIE COOOLICHHs, 0000IIas
UH()OPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB (PM3MYECKOTO COJCPIKaHMs, B TOM YHCIIE
NyOJMYHO TPEICTABIATh PEe3yJabTaThl IMPOSKTHON WM HCCIIEA0BATEIbCKOM
JEATEIIFHOCTH, TpPU 3TOM TPaMOTHO HCIIOJIB30BATh HW3YyYCHHBIH MOHATHHHBIHN
ammapat Kypca (pu3MKH, COPOBOXK/IaTh BHICTYIUICHUE MTPE3CHTALMCH;

e IIPU BBIIOJHEHUU YYEOHBIX NPOEKTOB M HCCIEIOBAHMU (M3MYECKHUX MPOLECCOB
pacnpeienaTs 00s3aHHOCTH B IPYIIIE B COOTBETCTBHHU C TIOCTABICHHBIMH 33/1a4aMH,
CIIEITh 32 BBIINOJHEHHEM IUIaHA JCHCTBHI M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBATh COOCTBEHHBI BKJIAl B JICATEIBHOCTh TIPYIIbI, BBICTPaUBaTh
KOMMYHUKAaTHBHOE  B3aUMOJCHCTBHE, TMPOSBISAS  TOTOBHOCTH  pa3peliarb
KOH(JIUKTHI.

9-i1 kiIace

K konny obydenust B 9-M KJjacce mpeIMeTHbIE pe3ylbTaThl HA 0a30BOM YPOBHE JOJKHBI
OoTpaXkaTh C(HOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

e HCIIOJIb30BaTh HOHATHUA. CHCTEMaAa OTCYCTA, MarepuajibHasd TOYKa, TPAaCKTOpU:,
OTHOCHUTEJIBHOCTh ~ MEXAaHHYECKOro  JBWXKeHus,  nedopmaius  (ynpyras,
IUTACTHYECKasi), TPEHHE, IIEHTPOCTPEMHTEIILHOE YCKOPEHHE, HEBECOMOCTh U
Heperpy3ku, LHEeHTP TSHKECTH, aOCOMIOTHO TBEPJOE TEJO, LIEHTP TSKECTH TBEPAOIro
Tela, pPaBHOBECHE, MEXaHWYECKHE KOJIeOaHWs W BOJIHBI, 3BYK, UH(pPa3ByK H
yIBTPa3BYK, 3JEKTPOMAarHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JAIbHO30PKOCTh, CIEKTPbI MCIyCKAaHUS M TOIJIOLIEHUs, aabda-,
Oera- 1 TaMMa-U3IIy4yeHHs], U30TOIBI, siIEpHAst PHEPTeTHKa,

e pPA3IMYaTh SABJICHUSA (paBHOMepHoe 1 HCPABHOMCPHOC pr[MOJ'IHHCfIHOG JABUXKCHUC,
PaBHOYCKOPEHHOE TPSMOJMHEHHOEe JABI)KEHHE, CBOOOJAHOE TMajeHue Tell,
paBHOMEPHOE [BH)KEHUE TIO OKPY>KHOCTH, B3aHMMOJCHCTBHE TEJ, PEAKTUBHOE
JBIKEHHE, KoJebaTebHOe ABMKEHHE (3aTyXaloIie U BIHYK/ICHHbBIC KOJIcOaHus),
pPE30HAHC, BOJHOBOE  JBW)KEHUE, OTPAXEHHE  3ByKa, IPSMOJIMHEHHOE
paclpoCcTpaHEHHE, OTPaKEHHE U IPEIIOMIICHHE CBETA, IIOJHOE BHYTPEHHEE
OTpa’KE€HHE CBETA, Pa3JIoKEHHE OEIOro CBETa B CIEKTP U CI0XKEHUE CHEKTPAIbHBIX
I[BETOB, JAMCIIEPCUSl CBETA, E€CTECTBEHHAs pPaJMOaKTUBHOCTb, BO3HHUKHOBEHHE
JIMHEHYATOTO CIEKTpa M3IY4CHHsI) MO0 OMUCAHUIO UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NUYECKOE SIBIICHHE;

e pacmo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (DU3MUECKUX SBJICHUM B OKPYKAIOIIEM MUpPE
(B TOM umcie (uU3MUECKHE SBICHHS B MPUPOJE. MPWIMBHI U OTIHBBI, JBIKCHUE
maHer CONHEYHOM CHUCTEMbl, PEAKTUBHOE [IBM)KEHHWE JKHUBBIX OPraHU3MOB,
BOCIIPUATHE 3BYKOB JKHBOTHBIMH, 3€MJIETPSCEHUE, CEHCMUYECKUE BOJIHBI, IIyHAMH,
0X0, 0OBE€Ta TECJI, OINTUYCCKUC SABJICHUA B IIPUPOIL, OMOJIOTHYECKOE )Iel\/'ICTBI/Ie
BUJMMOTO, YJIbTPa(HOIETOBOIO M PEHTI'€HOBCKOIO H3JIyYEHHUH, €CTECTBEHHBIN
pasvoaKkTUBHBIN (JOH, KOCMHUYECKHE JIY4H, PaAHOaKTUBHOE U3Iy4eHHUE MPUPOTHBIX



MHHEPAJIOB, JCUCTBHE PaJAMOAKTUBHBIX M3IYYCHU! HAa OpPraHM3M YEIOBEKa), MpH
9TOM TNEPEeBOAMTH NMPAKTHUECKYIO 33/auy B Y4eOHYIO, BBIACIATH CYIIECTBEHHBIE
cBo¥icTBa (TpU3HAKK) HU3NICCKUX SIBIICHUIA;

e OIKCHIBAaTh MH3y4YCHHBIE CBOMCTBA Tel U (PU3UUYECKHE SBICHUS, HCIOIb3Ys
¢usnueckue BeIMYMHBI (CpPeIHSs M MTHOBEHHash CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JIB)KEHUH, YCKOpPEHHUE, NepeMelleHNe, MyTh, YIiIoBas CKOPOCTh,
CHJIa TPEHHUS, CHUJIa YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOIHOTO MaICHUs, BEC
Tena, HMMIYJIbC Tela, HMIYJIbC CHJIbl, MeXaHH4eckas padoTa U MOIIHOCTb,
NOTEHIMAJIbHAs ~SHEPrusl Teja, MOMHATOrO HAJ  IOBEPXHOCTHIO  3EMIIH,
MOTEHLMAJIbHAS DHEPIrHsl CKAaTOM NpPYKHUHbI, KUHETUYECKas JHEprusi, MoJIHas
MeXaHU4YeCcKasi YHEPTus, epHUo]] M YacToTa KojeOaHHi, AJTMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKA3aTellb MPEIOMIICHUS CPE[bl), MpH
ONKCAaHUM TIPAaBWJILHO TPAKTOBaTh (PU3NYECKUN CMBICI HCIIOJB3YEMbIX BEJUYHMH,
0003HaYeHHs] M  €IWHUIBI  (PU3NYECKUX BEIUYHH, HaXOIuUTh (OPMYIIbI,
CBSI3BIBAIOIIME JIAaHHYIO (PU3MUYECKYIO0 BEJIMYUHY C APYTMMH BEIMYUHAMHU, CTPOUTH
rpaduKu H3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEIUYUH,

e XapaKTEepHU30BaTh CBOWCTBA Tel, GU3NUECKUE SIBICHHUS U MIPOLIECCHI, UCTIONIB3YS 3aKOH
COXpaHEHHUsSI SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUI CYNIEPIO3UIINH CUJ,
NPUHIUI OTHOCUTeNbHOCTH ['ammiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS
UMITyJIbCA, 3aKOHbl OTPAXEHHUS M NPEJTOMIICHUS CBETa, 3aKOHBI COXPaHECHMUS
3apsIOBOTO M MAacCOBOTO YHCEN TPU SACPHBIX PEAKLIHUAX, MPH ITOM JIaBaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aITUCHIBATH €70 MATEMATUYECKOE BBIPAKECHHUE;

e OOBACHATH (PM3MUECKUE MPOLIECCHl M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalluii  NPAKTHUKO-OPUEHTUPOBAHHOTO XapakTepa: BbIABIATh MPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH O0BICHEHHE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOPOH Ha
2-3 W3y4YCHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH, (U3MUYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;

e pelIaTh pacyeTHbIC 3amadd (OMHpArOIIUecs Ha CHCTEMYy U3 2—3 ypaBHCHHUH),
UCTIONB3YS 3aKOHBI ¥ (POPMYIIBI, CBSI3BIBAIONINE (PU3NIECKHE BETMUNHBI: HA OCHOBE
aHaJM3a yCJOBHUS 3aJauyd 3alMCBIBaTh KPAaTKOE€ YCJIOBHUE, BBIABIATH HEJOCTAIOIINE
WIM U30BITOUHBIE J1aHHBIE, BBIOMPATh 3aKOHBI U (HOPMYINBI, HEOOXOIUMBIE IS
pelIeHHs, MPOBOJUTH pAcyeThl U OLEHHMBATh PEATUCTHUYHOCTh IOJyYEHHOTO
3HaYeHHS (PU3NIECKON BETMINHBI;

e pacro3HaBaTb MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MPH MOMOLIU (HU3HYECKHX
METO/IOB, HCHOJB3ysd OIMCAaHWE HCCIICOBAHUS, BBIIENATH IPOBEPSEMOE
NPENOoNI0KEeHNE, OLIEHUBATh MPABUIBHOCTh MOPsAKA MPOBEACHUS HMCCIIEJOBAHU,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHUI U OIIBITOB;

e TIPOBOJUTH OMBITHI [0 HAOIIOIEHUIO (PU3UYECKUX SABJICHUN UIH (U3NIECKUX CBOMCTB
ten (M3yueHHe BTOpPOro 3akoHa HBIOTOHA, 3aKOHAa COXpPAHEHWs] JHEPIu,
3aBHCHUMOCTh IEpHOAa KOJIeOaHUH TPYXKMHHOTO MasTHMKa OT MacChl Ipy3a U
KECTKOCTH TIPYXHHBI W HE3aBUCHMOCTh OT aMIUTUTYABl MAalbIX KOJIeOaHHI,
NpSMOJIMHEHHOE paclpOCTpaHEHHE CBETa, pa3iioKeHue Oeloro cBeTa B CIEKTP,
U3y4eHHE CBOWCTB M300paKEHHSI B IUIOCKOM 3€pKalie M CBOHCTB HM300paskeHUS
npeaMera B cobuparolei InH3e, HaOJtoIeHUEe CIUTIONIHBIX U JIMHEHYaThIX CIEKTPOB
U3JTy4CHHS): CaMOCTOSTEIBHO COOMpPaTh YCTAHOBKY W3 H30BITOYHOrO Habopa
000pyI0BaHUs, OMUCHIBATH XOJ1 OMBITA U €r0 Pe3yIbTaThl, (OPMYIUPOBATH BBIBOILI,

e TPOBOJUTH MPH HEOOXOIUMOCTH CEPHUIO MPSMBIX W3MEPEHUH, ONpenenss cpeiHee
3HaUYEHHE W3MEpSAEMOil BeTHMYHHBI ((POKYCHOE PACCTOSIHHE COOMpAIOIIEH JIMH3BI),
000CHOBBIBAThH BEIOOD crioco0a u3mMepeHust (M3MEPUTEIILHOTO Tprbopa);



e TIPOBOJUTH HUCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C UCIOJIH30BAaHUEM
OpPSAMBIX H3MEpeHHid (3aBHCUMOCTh MYTH OT BPEMEHH IMPH PABHOYCKOPCHHOM
JBIDKEHUM 0€3 HayallbHOM CKOpPOCTH, IEpHojAa KoJeOaHWH MaTeMaThu4ecKoro
MasTHUKA OT JJIMHBI HUTH, 32aBUCUMOCTH YIJIa OTPAKEHUSI CBETA OT YIJIA MAJICHUS U
yrjia TOpeloOMJICHMS OT yIVia [aJeHHs). IUIAHUPOBaTh  KCCIICAOBAHUE,
CaMOCTOSITENIbHO COOMpPATh YCTAaHOBKY, (DUKCHPOBATh pE3YyJIbTaThl MOJYyYEHHOM
3aBHCUMOCTH (PM3MUECKUX BEIUYHMH B BUJIE TAOIHUI ¥ TPaUKOB, AETaTh BHIBOJBI 10
pe3ynbTaTaM UCCIEI0BAHMS,

e TMPOBOAMTH KOCBEHHBIC W3MEpeHHs (DU3UYECKUX BEIUYUH (CpEIHss CKOPOCTh U
YCKOpEHUe Teja MpH PABHOYCKOPEHHOM JBM)KCHHM, YCKOPEHHE CBOOOJHOTO
naJIeHus, )KECTKOCTh MPYKHUHBI, KOAPPHUIIMEHT TPEHUS CKOJIbKECHHUS, MEXaHHUECKast
paboTa W MOIIHOCTb, YacTOTa M TMepUoJ KoJeOaHH MaTeMaTUYecKOro u
NPYKUHHOTO MasTHUKOB, ONTHYECKasi CUJIa COOMpAIOIIEH JIMH3bI, PAJHOAKTUBHBIN
(GoH): MIAHUPOBATH H3MEPEHHUsS, COOMpPATh IKCICPUMEHTAIBHYIO YCTAHOBKY H
BBITOJIHATh U3MEPEHMUS], CIEAYS IPEJI0KEHHON NHCTPYKLIUY, BBIYUCIISATh 3HAUCHHE
BEJIMYMHBl U AHAJU3UPOBATh IIOJIyYEHHBIE PE3YJIbTAThl C YYETOM 3aJaHHOU
IIOTPEIHOCTH U3MEPEHUN;

e coOioaTh TMpaBWiIa TEXHUKU O€30MacHOCTH Mpu pabdore ¢ 1abopaToOpHBIM
000pyI0BaHUEM;

e pa3nuyaTh OCHOBHBIC MPU3HAKH M3YUYEHHBIX (PU3MUECKHX MOJENEi: MaTepuaibHas
TOYKa, a0COIIOTHO TBEPAOE TEJO, TOUCUHbI UCTOYHUK CBETA, JyY, TOHKas JMH3A,
IJIaHeTapHasi MOJIeb aTOMa, HYKJIOHHAs: MOJEJIb aTOMHOTO 5]Ipa,;

e XapaKTepHU30BaTh MPUHLMUIBI JEHCTBUS M3YYEHHBIX NPUOOPOB U TEXHUUECKHUX
YCTPOWCTB C OMOpoil Ha uX onucandus (B TOM 4YHCIE. CHHIOMETP, JATYUKH
MIOJIOKEHHUS, PACCTOSIHMSI U YCKOPEHMs, pakeTra, »3XOJOT, OYKH, IIEpUCKOII,
doroanmapar, ONTHYECKHE CBETOBOJbI, CIEKTPOCKOM, [O3UMETp, Kamepa
BuiibcoHa), UCTIONB3Ys 3HAHUSI O CBOICTBAX (DU3UUCSCKHX SBJICHHUI U HEOOXOIUMBIC
buznyeckue 3aKOHOMEPHOCTH;

e HCIOJb30BATh CXEMbI U CXEMATUYHbIE PUCYHKU U3YUEHHBIX TEXHUYECKUX YCTPONCTB,
U3MEPUTENIBHBIX TPUOOPOB M TEXHOJIOTHMUECKUX MPOLIECCOB MPHU PELICHUH y4eOHO-
MPAKTUYECKHX 3a/1a4, ONITUYECKUE CXEMBI /U1l IOCTPOEHUS H300pa’KEHUH B INIOCKOM
3epKaiie U codbuparoleil TuH3e;

e TPUBOIUTH MpUMEpbl (HAXOAUTh HWH(POPMAIMIO O TNPUMEPax) MPAKTUUECKOTO
UCIIOJIb30BaHUS (PU3UYECKHX 3HAHUN B TOBCEIHEBHOW >KU3HU I oOecreueHus
0e30MacHOCTH Npu OOpallleHuH C MpudopaMu M TEXHHYECKHMMM YCTPOMCTBaMH,
COXpaHEHMsI 3/I0pOBbS M COONIONEHUS HOPM SKOJIOTMYECKOTO TIIOBEICHUS B
OKpYKarolleu cpee;

e OCYIIECTBIATh TOUCK HMHGpOpManuM (U3NUYECKOTO COJEpXKaHUS B HHTEpPHETE,
CaMOCTOSITENIbHO (POPMYJIUPYSl TOUCKOBBIN 3alpoOC, HaXOJIUTh MYTH OIpeneIeHUs
JIOCTOBEPHOCTH TIOJIyYeHHOM HH(OpPMAIMM Ha OCHOBE MMEIOUIMXCS 3HAHUA U
JIOTIOTHUTEIbHBIX UICTOYHHUKOB,

e HCMOJB30BaTh TMPH BHIOJHEHUH YYEOHBIX 3aJaHUNA  HAYYHO-TIOMYISIPHYIO
auTepaTypy (U3NYECKOTO COJIEp’KaHus, CIIpaBOUHbIE MaTepUalbl, PECYpChl CETH
WuTepHer, BhajeTh NpUEMaMHM KOHCIIEKTUPOBAHMUSA TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIUK U3 OTHON 3HAKOBOU CHCTEMBI B JPYTYIO;

e CO037aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE HH(POPMALIUU
U3 HECKOJIbKMX HCTOYHHUKOB (PM3MUYECKOTO COAEpKaHMs, MyOJIUYHO MPECTaBISTh
pe3yiapTaThl NPOEKTHOM WM HCCIEN0BATENIbCKOW JAESATEIbHOCTH, IPU 3TOM
rpaMOTHO HCIIOJb30BaTh M3YYEHHBIM MOHATUWHBIM anmapar M3y4yaeMmoro pasjiesia



(GU3MKKM U CONMPOBOXKIATh BBICTYIUIGHHE IPE3CHTALUEH C y4eTOM OCOOEHHOCTEH
ayJUTOPUN CBEPCTHHUKOB.

TemaTHueckoe IJIAHUPOBaAHUE

/- K1ace
Hanmenosanue | KOTHIECTBO YaCcOB
Ne AVIIIOB 1 TeM DjexkTpoHHbie (MppoBbIE)
n/n|P Beero Kontpospubie | [IpakTHieckne | ggpazoparesibHbie pecypebl
nporpamMmmel padoThI padoThI

Pa3znen 1. ®dusuka u ee poJib

B [IO3HAHHMH OKPY/KaIOIIEero Mmmpa

bubaunoreka LIOK
11 ®u3nka — HayKa 5 https://m.edsoo.ru/7f41b720
"~ | o mpupome
PI'UC «Mos mmKoaa
DUSHUCCKIE ®dusuka, 7 ximacc, PI'AOY
1.2 2 1 JIIO «Axkagemus
BEJINYUHBI
Munnpocsenienus Poccun»
ECTeCTBEHHO- bu6mmoteka LIOK
N https://m.edsoo.ru/7f41b720
1.3 | Hay4HBIIT MeTON 2 1
TTOSHAHMS DPI'UC «Most 1KoY
Wroro no pasgeny 6

Pa3nen 2. [lepBoHaYaIbHBIE

CBCICHHUSA 0 CTPOCHHUM BeHIECTBA

21 Crtpoenue 1
BelllecTBa
JBr>xeHue u <...> bubnuoreka [JOK
29 B3aHMOJIeCTBUE 2 1 https://m.edsoo.ru/7f41b720
"~ | gacTun
BEIIECTBA PI'UUC «Mos mmkoaay
ArperaTHuLe bu6nmmoreka [JOK
P https://m.edsoo.ru/7f41b720
2.3 | cocTossHus 2
BeIICCTBA PI'NC «Most mkomay
Wroro no pazueny 5

Pa3znen 3. /IBu:keHre U B3aUMOEiiCTBHE TeJl



https://m.edsoo.ru/7f41b720
https://m.edsoo.ru/7f41b720
https://m.edsoo.ru/7f41b720
https://m.edsoo.ru/7f41b720

Mexanunueckoe

3.1 3
NBIDKEHUE
7 —— bu6nmoreka [JOK
LA, https://m.edsoo.ru/7f41b720
3.2 | macca, 4
IIOTHOCTD PI'UC «Most mkoma»
Bbu6mmoreka IJOK
3.3 | Cuna, Brumst | 14 1 https://m.edsoo.ru/7f41b720
PI'UC «Mos 1Koaa
Hroro no pazueny 21

Pa3nen 4. /laBiieHue TBepAbIX TeJl, dKUAKOCTEH U ra3oB

JlaBieHue.
[Tepenaua POl
JTaBJICHUS
4.1 | TBepIBIMU 3 https://resh.edu.ru/
TeJlaMH,
KUJIKOCTSIMH 1
razamu
bubnuoreka LIOK
492 JaBieHnue 5 https://m.edso00.ru/7f41b720
KUJIKOCTH
DOI'UC «Mos 1ikosay
Bu6nmoreka IJOK
43 ATtmocdepHoe 6 https://m.edsoo0.ru/7f41b720
JIaBJICHUE
OI'C «Mos 1ikosiay
[erictBue PO
KUJIKOCTH U
4.4 |ra3a Ha 7 1 https://resh.edu.ru/
MOTPY>KEHHOE B
HUX TEJO
Hroro no paszneny 21

Pasznea 5. Pagora u m

OLIHOCTb. JHePrust

PDOIII
51 Pabora u 3 https://resh.edu.ru/
MOIITHOCTD
PDIII
5.2 Tpocteie 5 https://resh.edu.ru/

MEXAaHU3MBI



https://m.edsoo.ru/7f41b720
https://m.edsoo.ru/7f41b720
https://resh.edu.ru/
https://m.edsoo.ru/7f41b720
https://m.edsoo.ru/7f41b720
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Bu6mmoreka IJOK
Mexanudeckas 4 1 1 https://m.edso0.ru/7f41b720
SHEPTUst
DOI'UC «Mos 1ikosay»
Wroro no pazueny 12
bu6nmoreka [JOK
Hosroperne 3 https://m.edso0.ru/7f41b720
OI'MC «Mos TIKoIIaY»
OBILEE
KOJIMYECTBO
YACOBIIO 68 3 12
[TPOTPAMME
8-it kiace
KosmuecTBo yacos JIeKTPOHHbIE
Ne | HammeHoBaHue (mnppoBbIe)
n/ | pasnesoB M TeM | Beer | Konrpoususl | [IpakTHueckn 06pazoBaTelbHbIe
| TPOrpamMmbal 0 e paGoThI e paGoThI pecypeb
Pa3nen 1. TenJioBble siBJIeHUS
POl
Crpoenue u
1.1 | cBolicTBa 7 https://resh.edu.ru/
BEIIECTBA
PO
1.2 Tenosbie 21 1 ) https://resh.edu.ru/
MPOIIECCHI
Hroro 1o pasneny 28
Pa3nen 2. DaekTpuyeckue H MATHUTHBIE SIBJIEHHSA
bub6nmoreka IJOK
DJIEKTpUYECKHUE https://m.edsoo.ru/7f41b7
2.1 | 3apsabl. 7 1 20

3apsKeHHbIE Tena

DI'C «Mos mkomaay



https://m.edsoo.ru/7f41b720
https://m.edsoo.ru/7f41b720
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41b720
https://m.edsoo.ru/7f41b720

U UX
B3aMMOJIENCTBUE
bu6nmoreka IJOK
ITocTossHHBIN https://m.edsoo.ru/7f41b7
2.2 | DIEKTPUYECKHIA 20 1 7 20
TOK
DI'NC «Mos mkoaay
buomuoreka LIOK
MALHHTHEL https://m.edsoo.ru/7f41b7
2.3 6 1 15 20
ABJICHUA
PI'NC «Most mKoIay
buomuoreka LIOK
CKTDOMANHHTHA https://m.edsoo.ru/7f41b7
2.4 p 4 20
s UHAYKIAS
DI'NC «Mos mkoaay
Hroro 1o pazneny 37
POIII
[ToBTOpeHme 3 https://resh.edu.ru/
OBIIEE
KOJIMYECTBO
YACOB I1O 68 3 14,5
ITPOTPAMME
9-i1 KJ1ace
HanMeHoBAHAE KoaundecTBo 4acoB
Ne A316I10B 1 TeM DaexkTpoHHbie (MuppoBbIe)
n/n | P4 Beero Kontpoanneie | [IpakTuueckue | ggpasoBarebHbie pecypebl
IporpamMmmel padoThI padoThI
Pa3znen 1. MexaHuuyeckue siBJICHHUSA
1\/][33);:;;:?06 buommorexa PTUC «Mos
1.1 EHOCO 651 ero 10 1 mkoja» — lesson.academy-
content.myschool.edu.ru/03/09
OIMCAHUS



https://m.edsoo.ru/7f41b720
https://m.edsoo.ru/7f41b720
https://m.edsoo.ru/7f41b720
https://m.edsoo.ru/7f41b720
https://m.edsoo.ru/7f41b720
https://m.edsoo.ru/7f41b720
https://resh.edu.ru/

POIII
1.2 Bsanmozeiicsne 20 1 3 https://resh.edu.ru/
TEN
POII
1.3 3axombl 10 3 https://resh.edu.ru/
COXpaHEHUs
Hroro no pazueny 40
Pa3znen 2. MexaHuuyeckue Ko1e0aHus U BOJTHbI
Bu6nnoreka [JOK
Mexauuueckue https://m.edsoo.ru/7f41b720
2.1 7 3
KOJIeOaHUs
DI'UC «Mos mKoaay
bubaunoreka LIOK
Mexanuueckue https://m.edsoo.ru/7f41b720
2.2 8 1 3
BOJIHBI. 3BYK
DI'NC «Mos mKomzay

Wroro no pazueny 15

Paznen 3. 3J'leKTp0Mal"HI/ITHOC IOJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

DIeKTpOMarHuTHOE Bubmuoreka [JOK
3 |monen 6 9 https://m.edso0.ru/7f41b720
"~ | 2IIEKTPOMArHUTHBIE
BOJIHBI OI'MUC «Mos ImIKoIa»
Hroro 1o pasneny 6

Pasznen 4. CBeTOBbBI€ SIBJICHUS

3AKOHEI bubmnuoreka LIOK
https://m.edsoo.ru/7f41b720
4.1 | pactipocTpaHeHus 6 2
cBeTa DI'UC «Mos mkomgay
POIII
JInH3E 1
4.2 | ontnyeckue 6 3 https://resh.edu.ru/
npubopsI
POIII
Paznoxenue
4.3 | 6esoro cBera B 3 2 https://resh.edu.ru/
CHEKTp

Hroro no paszneny 15



https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41b720
https://m.edsoo.ru/7f41b720
https://m.edsoo.ru/7f41b720
https://m.edsoo.ru/7f41b720
https://resh.edu.ru/
https://resh.edu.ru/

Pasznea 5. KBantoBbie siBJIeHUSA

Hcnyckanue u

POIII

5.1 | mormnolieHue ceeTa 4 1 https://resh.edu.ru/
aTOMOM
bu6nmoreka [JOK
59 Crpoenue 6 1 https://m.edso0.ru/7f41b720
"~ | aToMHOTrO siApa
PI'UC «Most mkoma»
5.3 | flnepHbie peakun 7 1 <..>
Wroro no pazueny 17
Pa3nes 6. [loBTOpUTEIbHO-0000 1AM MOTYJIH
[ToBTOpEeHue u
06o6meHHe <...> bubnuoteka [IOK
https://m.edsoo.ru/7f41b720
6.1 | conepxanus Kypca 9 2
busuxu 3a 7-9-i OI'NC «Most mKoaay
KJ1acc
Hroro 1o pazneny 9
OBIIEE
KOJIMYECTBO
YACOB I1O 102 21

[TPOPAMME



https://resh.edu.ru/
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